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To Whom So Ever It may Concern

This Is to Certify that Mr. RAJENDRA S/0O Mr. BALRAM, Student of
GOVERNMENT HOLKAR SCIENCE COLLEGE, INDORE Is an Intern
at our Firm CODEMANTRA Web-learn. He has worked here from 10-APR-
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CERTIFICATE

This is to certify that Warsingh Thakur S\O Mr. Nandram Thakur student of M.5c.
Zoology 4" sem from Govt. Holkar Science College Indore has successfully
completed his internship training from Kamla Nehru Prani sangrahalaya Indore
for a period of 60 hours. The internship program include the training of study of
“Study of animals and Conservation” In Zoo and during this period the institution

found his performance good and satisfying.

Hence the project work entitled “Study of animals and Conservation” embodies
the original work done during the above mentioned internship training period.
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DECLARATION

I Warsingh thakur student of Govt. Holkar Science College College,

Indore hereby declare that the project report of internship program

titled “Wildlife Conservation In Zoo” is uniquely prepared by me under

the guidance of Prof. Shanti Patidar Mam and Dr. Rekha Sharma Mam

(H.O.D. of Zoology Department ), with the support of Er. Nihar
Parulekar Sir (curator and zoo education officer ) and Dr. Uttam Yadav
Sir ( Director Of Indore Zoological Park ) . After the completion of 60
hour of internship work at Kamla Nehru Prani Sangrahalaya, Indore
and is completed by own work and effort towards the partial fulfillment
of requirement for the pursued M.Sc. program from this institution.

pate.. 10(05/22 Warsingh thakur

Place Thdove. M.Sc. Zoology

4" Semester

Govt. Holkar Science College Indore
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ACKNOWLEDGEMENT

| would like to express to my deepest appreciation to all those who provided me
the opportunity to complete this internship training and report project. It is with
deepest sense of gratitude and reverence that | express my indebtedness to Dr.
Uttam Yadav sir { Director Indore Zoological Park } and Er. Nihar
Parulekar Sir { Curator and Education Officer } who granted me to work
under their guidance in Kamla Nehru Prani Sangrahalaya, Indore . | take
privilege to express sincere thanks and gratitude to my guide Prof. SHANTI
PATIDAR MAM and to Dr. REKHA SHARMA MAM {HOD Department of Zoology }
who gave me guidance, constructive criticism, and valuable suggestions. | feel
honored to have such mentor throughout. Also my deep and sincere gratefulness
to all the staff members of Indore zoo who readily and cheerfully extended every

help reauired from the beginning till the end of this project work.

Warsingh thakur

M.Sc. Zoology
4" Semester

Govt. Holkar Science College, Indore










vI_h"lYD CLHUHOV) ok Irncdore =200 |

4 kamla Nehw Pran) Scangrd halaya = |

kamla  Nehw pran | 5angTa ha)o e U ond
o Hae !”Pt.c\g)r}i\sea’ 200 unhdut cenbal =00 cv.uiH"\OB’ﬂl‘j
4 W ondu dha  wn Nol oy momuupcd Oy po"rad\ﬂ*? )
IThdore whiur looks Uy tel ks modntey) andd

and adminisdration .

Theo)ye 7RO WAs eshblis/hed i 1974
at wnavlakha area n  ely only ' QLYES ot land .
lader oh in tha yea¥ (999 acLlj‘Olmm’Q 39 OCYES land
o% Quadibog was aequiredt by, st =oo Present

 area o% JIndore o0 W S1-9F5  acves:-

!

Thdove =00 W oalso  lkKnown aAs ;- ‘

*

YLand of many wild Juke w onhders \

—_—

Indore =z°° W) an et Hudion whith W \

to A Lonseryadion el welaE of “’"d'\l
!
place Jo leayn awnd 1

‘,u;ge. o u ot only d |
See buf ol $0 pl-‘lte Jo [(eqd?? ct,nd
h’bu}e fom o gpwaﬂud Congevadion  breeT
am 4o dedi ated — veseay s om




- D 9

o

.I: | Objectives o =00 \

- L |

® 9 Iﬂnimcu] care 4~ Pyowele excellent q_uaJ-—i‘"Hﬂ oy Onimaj\

L A ceatl and  welbeing as a wnld Jdmss zoo. \

.': Vigitor Expewmence ancd Education - pyouide ||

- T e |

o D onporgetable  vigitor expeugnte . ingpire dhem \

v O +o  support  amd ongicted wnribute  Ho  hS |

@ 9 vse o whservaton of wild-lbe habitet

e o amd  watel. pouided opporfumiies  for passve

v 5 vecyead|on .

: ¥ ild JiBe Preseivation i- Wild Jibe preseivalion ey |

< : ative |
conceivation breediv®  amd velease of <o |

b~read animal-

v ' ate
- Sustainabill f - Plan pTa(,"l ce. amd demons

Sus—{ﬂinabfu‘% ol gPheYQG.

A

Re seaxth <~ powids  pladboyw 0% vegeaydh v
i Tepmcmuﬁor)

3
3
3
s
.
3
3 | ild-libe behaviosy | |
Cﬁ‘ 3 !dmd PreseAUaJi(JV) vigter expavense  amd ecu cation.
-
2
?
]
9
9

nudriHowv

¥ wihevevel Jhert ave wild anmels

vy dha world, Jheve o clways  an
canng , ompassn oy

oppoy tunity oY
omd kindness . M




.;‘ 9
"I ™ J — e 2 - e i
& | Am o zoo . |
.l v 'l gj To  Develop yntres amd  aweanes? abo ot U‘NI'(J ||
‘I 9 animal v <the publ;'g : |!
€3 | |
. 3 .'B)T[,u}_ =00 ANE invol\recp v Fr0 U.:)Y)SQAVCLJ‘OW o
2 YRISURR Y emclqngewd gnoeu‘e_g o wild Lk To OVSeNe |!
' N wild ke %T)e,t_,‘d_,] atken4on G Leln? ca,]‘\fen +o |!
. . o &LLQ (’5’0 '}'QCHGVJ O(b_ nC,Li—L\‘(QLJ J/LQ_QQ;‘J-CJ' amd e,LDS‘:DS'{'em Ii
w v . i |
¢ 9 amd  Jha captive bl’{’f’oﬁfw& o wild Aike . l'.
. D Tndore =06 iy an eX-sidu  woncervation emd |
v preecdi®)  comlye i dmuer 4o emexnf  ds \ ||
. ad Jedicated — wnsevadion , research amcl ecéuCﬂJ’O")l
e s faality  gov all  wild Qb gnthugiqut 200 I
C.‘ a a Haplw as Qollow huch us  yeligea @o//o(oec/
w |
%‘ ¥ / by all ouy Stabt menbexc .
Q 3 - Yo X 1.
Q 3 |
Q; 3 | 4 List o% Animds M 200 - |
q 3 mmﬁ%g-i WWG‘ He_\,bwgves l
' - 1\ 0YES =
3 - TS, . Wi te peacode
= GQﬂY ‘rmop&u - SLA.)CLY)
5 ' (YO(DCL‘"Q * Ma : . DEQT
~ . Leopavd . Sa(U-lz;;GJ wmounkey S
- . (rharyad . Osh
Do Ay
2 . fox ., (055 7
v H\{EnCh . emu
»
2
’ _
» sl ‘







_....00303*000“0.‘.”-1\1.“!::_
bccccccecql.lqiiac\lt\lhlﬁuh °)

,QC-GCCCGGGbO

g L

ab)

Si

Sy
Q






Tn 200 $- ' i i _
‘o Thue oo thvee louanus present

|
iDle)* amd  Nuyridjon o Touanas ave hedbivoves
+lasy eakt plun,ts ° quaUh{ , Hasy ave ‘|

| meaning
leaves o

ColivoYes , meani vy

geed amost entively  on SHro

iguanas
PUJS SoOme (k'rui;"?s cwacﬁ F"LO'.OG’"

ees and vives , |

: Lige span - The b€ span oy awm 19uand
9 | w1 ov awvelagr (2715 years . Ialken wed- caved (o
can easly Meiceou AHaat

CULOLOVVOVOLOUCLULOULCOLOL |

9 | jue more haA” 2.0 Years . |
9 |
g |Breediny - Tv Ha  woild | jguands  mate Fowards l!.
9 | end oy “gummet " | Thooy Pemales cavyy Haa l
so Hay jnudate —Hnmu@rL \

laxy oM
3 J J/hYULLQP’l m“uﬁmﬁl (1A\1AQV] b—oocj) Wy more awaslable. }

[guand s veach goxual matinty betwoeed \

oy es¥s  of o@es (e @) uarhy
widh  fFemales lewg 11y clufches ot

once pe  qeav. ke fguur\q |
inbation Hme pediod

w o o-15 Leeks - once hatchod — Hae HOUNY |
fﬂuﬁlhﬂ oo k smilar 4o Hao adidt (v eplour cnnel

ghope , vesewbling adull female move,

@YGEW
Hyyee amd
are  evipa¥0Ys

Jo 4o Fl €99s

gi\fe',s poLen ted p¥0 tedH o) .

BReOVvVveLDLe










4

-

Does mawawd Poumd 11  jndiq.@

Blue amnd wold wmaww aw nodide +0  cemived
| amelca amd  wvorth  amedca Conly maxico) | Souvth
Armedtcat . omd  Corymaly Ao cambean. dHaeny

e wo+ !Gouwxcl \t\n \VICU ad .

Tv 4 wild , most wacouss

>

»

v

N

9

9

S

P uoDiet and Mudition -
3 —_—

Y | |
! nduclitrg,  ble  amd gHold macaws ,eat a vauery
9 o} seeds | plant wmated o, tg’nfl’rs amel lwds.

: captive plue omd gold macaws should
3 Janed et  wwsisHny ofF ag many ‘-’Mbbeim&

+ypes oF yyesh Fruts  and \(ege:l-abfe,s- as
Pospible. The bivd showld olso pet a igh

Wity pollex diek. widh Gome healthy seeds |
U elex 422

gudh QS

ge;l“c:t

Ll Py Y Y YYEY.

Clax . hemp and  daa.

Pywids ok ave ooedd to  Feed +o
qdude oapples | pears, pM™S. Jraexries
ayanges, bhahanas, Manp0s, fopaneas ,

Heolthy vegetables  jndades cavyvots,
succhinl , and  \eoky

| g'rra,PeS -
| amd berries .
cweet poﬂ*ﬂes L, cucumbers

9!9905-
& Breedinig )
Blue  amd petowd ol macaws  loree

overy L o 2 yeors . Blus oand old Mmacaw S

breed  §vom Janvary fhvoush July -

—

3
3
5
3
3
2
s
-
»
3
3
2
2
2
P






LTON

* The Asgiatic U9 W o Lantherag Jeo leo.

= Clase flcation -

kingclom .. Animei o

thlum '~ croydadd |

da &g C. pammald !i

Ovd &4 (. cavnivora l;
Camily . Felidee |
(renv S Panthera- l,|

2D Totad speues ok (ion ;- Thawe do ouwly o ne
which U, lenown as ()qu’herq [eo.

spedes ofy JLoh
Thete oue +wo retoonised subspedes , fhx as
S0

pEYican Uon Pleo e  uand @f‘g (Uon Pqn;lﬂquq.g\

= Distibuton (
o Nearly all wild Lions live o abvicd | polow
Hu  Sahava Desert , but one  emall population
forvest Nationd fayle |

exist  onound @iy
'n  westermn fndd .

e The Qa&aHe Lon v a Panthera leo leo

Popud Lution susviving  doclay  only M indiq.
v Gir Natienal  Payk  and cuyvoundivgy aveus
hdlan  stade oy Gyjyat.

v dhe

——

B—
















e Rl o~ o~ E 4 _ _—

LN



P







‘A




iy

ab

<«

-

«

“°w YU Y .

Suf

Si






L .,y b A - '. - [ 2

] y r / f f I
f I [ I ' »ad o

[e——— |
———-———_--—--—-

P AL PVOVOVRLIVINVWYWIVIVVWOEVETECLCELELELELECECEECD C € «

-w

I/

L!

}:b Byeecling «-
i * Hippopotamug vsually  mate betwoeen Thay Md(jtﬁ:
wher +he Femate called @Os , yeadh peak
pertility gor a three cdoy  sPAN:

|« Pemales yeadh sexual mujrum"l»tg befweern T —I(5 yeurs

o®F age ., whaawgs wmales between 6 and (3 Yyears

ot age- |
. Gnve  birth 4o swmyple ouee » algo Femal W |
n water oy 0V land .

com bl ydable do %’Nit/\ﬂy biy+h -

= Lipe petod -

¢ Hippos Lue an advelage Jike span ot U - 5o

yedars.

Al Fpecies

. That2 dye only +wo spedes of Nippos - 4he
laraelwmmfm hjppo amd  Hro zmallel  reladive +a [
Pygmy hippo. | I.
. wppos are ke Hndvd - largest Uving  land  mammals, |

akbted e,lephavdif amd  white yhines,
- Hippopotamovs in TIndore =200«

Three L\jppopoJramoU_‘; axe present j»n  Tndore

<0 0 .




S
9 — A8 —
L(b)LF\C-k SNHM
V \
O kTH{ot‘Jﬁm v Anmalia. l
N Fl’\\\j lum oy e ’\ /
N | dass . fues ~_)
v oydel . Ppsen bormS
» @am]h( '~ Apadidae 0 »;/—ﬁ’
y (renuvs Cygus: - \35 “
W
¥ > T blads swan (yyos atrados) dp o  darHe |
v waker bivd , a Spedes oF swan whids  breeds mum‘y

\, v +Hao southea st and SOU'Hnmef;l* “f&%*imﬁs ot

aushalig , gk o

> &t b o layge bivd  wih  mosHy  plade plunas?
and a ved bill:

|

## Distibution -

|! , T blade sSwan b womMmOny dm e weblands

’ of‘t coothwestexn amd easteyn  poshalig and

| adjacent  oasted iclands . T e soodh west
s yanpe enwmpdsses an ared between North
West cape , cape eUWW and guda. wwile I
tHe east = wyery Athdidown Table lamd , Tha Eyye
Peninsulg  and Tasmania , wigh e MarYy Day U wey
Basin .

e They ave absent yom  bopicd asmdg, cendral

Amen ca , noythern 2ot  Amedcd  aumd e ontirey
|

o eaxth . Aknca:
=

Ia —




-

ub

S\













Y A S ST W e g R e ST v v

- —

o0 0000000000800 0¢ 4@

w

«

©

L 2

w

y

o W @

..\...



’ "l ” y







722223222232 %232%%nn0ne00h000¢0

s




> D
>
>
0.‘
S
03
‘U
> -
-
-
-
01
T L AR
vy
y N
y vy
wr 3
¥y Ui
B A
gy N
L |
L B4
-

c.CG
»
¢ U
g v
g »
¢ &
& F
¢ 00V U O O
e@
e
CC
CC
soﬂ
ﬂ

Depar’
)
T
Suk
Sit



-

[

N—————————

v « Dandeli Nlldilbe SGDC‘I‘HQW , Kavynatake as amov $
v place 407 peawde poﬁnulcd":ﬂh.

l.‘ T peawsk w widely Gound 1w indilan  sub-

wontnent o™ Hwe south  amd eagt oy  dla
mdus e . Jammo omd  leashmiv ,east assam,

$outh  Mizoram , amd 4o whele oy dhe  jndian I
1

Penin suda - \ \ |
. Movathi chindaol villaoe 4o gamoos qov peacods |
¢ Tt Residents o Gasaniya villase. in manasg \.‘i_
blodk o MPs Neemudh dishict stavtee a |

moveme?d' ir] 2012 g S ane. %M U\ckj_‘lumqu_’ ‘oiﬁd. (|

QQQOOQOC\OOOJ

PO VOOV VIVVWUUIDOLUUUCEeEeEeeee e

’¢‘ ii’ d/) b‘l\*ﬂv ()YO‘I-E’C}QJ UV\dQJ l(_ahha N(ﬁ—ignuj | \
| Park . L

‘—:;. Tndian peafow| Uves Upte (o-25 years. \
=» Avevage weight 1. '5
indaah peugow!l L u— & g '\
Gyeen peapow! ! 32 =5 kg \5
\

|

|

= Breeding season - Starhng dn  |ate hcu.bmam!
and yunnine untl early Bugust

' emale aktyacs Gemale by g—\-uhnEuug Fesn | \
fFeathexs emd dance . |

D Breeding apHes’~ Two years old yesem hee. aduld

males but +hely 4aild do not wewve -uww;ﬂlu
ocellis Thay pecome gexyally adive of about 3T

l_d'







.S1T

i

e ———

w

LA . &

o o 5 O

'

s M

‘1

o2 +#n &2 B &) B

A



-

€ ¢

|
|
|
|

_.______,______{'_f_’_ﬂ_?_—’_ﬁ%‘@mmﬁmqmmaooﬁ
0009000oooowooaeccceeccccc

SEEEEE TN X EE

RS

> e

and Numtown [N ria e -

e Thay Q@@ Ompivores 1 nakuse
o ey eat a Jduvesse Juet ;| putr Pexhops doyz o

thelvr duet comes prom prwts . Thay preses

lavge;, [rwats  with nomHovs  wevelvys.
(neredibly (mportent 4o 4o ~vaun-

e Tha speuies s
and  wortheyw  Auoshodia

foyest o4 new  Gouined
becouse 1—‘{/\0.;}; s—gpyeﬂ_d A0 geeds oy s wany

bm\ﬁ amd plf.le‘S—

=2 Rreedingy-

‘ s
. Thay OYe OUipaYoLS jn  nafure and (o €99S.
to doys.

e Tncubation pedod v about
e They loys tHraxe eggs OF Juddn  Ge s
Y- 6 B99s
o Thay dont
JIVS and tha emales ma
moke  cassowanes (n a breedingy season.
o o)y Jukches o H-6 €995 by liktetent kﬂ'ﬁf\&‘tj-.
togethu +o wmate dunney Hae
(Fyom avo und

tovm  pelmanent pownds or wiate ke¥
y waete widh sevead

only mijny

hreeding  £€4$0
moy oy June o

Octo be .




77 "D 22D 22 2 2222n¢ nee




-

VDP9 0 YT




4= A 1™ - - - o 4 < 4. « 4q. @ &. ‘.m L & e ‘ ‘; \’_. “..., &h.. ‘










GOVT.HOLKAR SCIENCE COLLEGE
INDORE

Project Report
On

E-marketing SYSTEM
This is a major project for the partial fulfillment of the award of degree of

Master in Computer Science
Head of the Department

Dr. Pradeep Sharma
Department of Computer Science,

Submitted To: Submillcd By:
Guide: Dr. Pradeep Sharma Sir Ms. Monalisha Surydhar
Co-Guide:Prof. Bhagyashree Pathak ma’am Ms. Mahima Bopche

Mr. Rajendra Randa

Department of Computer Science,
Govt. Holkar Science College Indore
(Affiliated to D.A.V.V. Indore)
2022



GOVT.HOLKAR SCIENCE COLLEGE

Project Report
On

E-marketing SYSTEM
This is a major project for the partial fulfillment of the award of degree of

Master in Computer Science
Head of the Department

Dr. Pradeep Sharma
Department of Computer Science,

Submitted To: Submitted By:

Guide: Dr. Pradeep Sharma Sir Ms. Monalisha Surydhar

Co-Guide:Prof. Bhagyashree Pathak ma’am Ms. Mahima Bopche
Mr. Rajendra Randa

Department of Computer Science,
Govt. Holkar Science College Indore
(Affiliated to D.A.V.V. Indore)
2022

R T ———

S Y TR Y, PR i, TR o

iiia

i



GOVT.HOLKARSCIENCECOLLEGE
INDORE

This is to certify that work entitle “E- marketing” is an original

research work done by Ms. Monalisha Surydhar, Ms. Mahima Bopche,

Mr.Rajendra Randaunder my guidance and supervision for the award of

Master of Computer Science degree from Govt. Holkar Science College,

b affiliated to Devi Ahilya Vishwa vidyalaya, Indore [M.P.] India. It is certified
that candidate has put in more than 75%attendance with me.

" ature of Si gnalqu

al Examiner: External Examiner:

Department of Computer Science,
Holkar Science College Indore




Project Report
On

E-marketing SYSTEM
This is a major project for the partial fulfillment of the award of degree of

Master in Computer Science

Head of the Department
Dr. Pradeep Sharma
Department of Computer Science,

Submitted To: ‘Submitted By:

Guide: Dr. Pradeep Sharma Sir Ms. Monalisha Surydhar
Co-Guide:Prof. Bhagyashree Pathak ma’am Ms. Mahima Bopche
Mr. Rajendra Randa

Department of Computer Science,
Govt. Holkar Science College Indore
(Affiliated to D.A.V.V. Indore)




GOVT.HOLKAR SCIENCE COLLEGE
INDORE

Project Report
On

E-marketing SYSTEM
This is a major project for the partial fulfillment of the award of degree of

Master in Computer Science
Head of the Department

Dr. Pradeep Sharma
Department of Computer Science,

Submitted To: Submitted By:
Guide: Dr. Pradeep Sharma Sir Ms. Monalisha Surydhar
Co-Guide:Prof. Bhagyashree Pathak ma’am Ms. Mahima Bopche

Mr. Rajendra Randa

Department of Computer Science,
Govt. Holkar Science College Indore
(Affiliated to D.A.V.V. Indore)
2022



GOVT.HOLKARSCIENCECOLLEGE
INDORE

This is to certify that work entitle “E- marketing” is an original
research work done by Ms. Monalisha Surydhar, Ms. Mahima Bopche,
Mr.Rajendra Randaunder my guidance and supervision for the award of
Master of Computer Science degree from Govt. Holkar Science College,
affiliated to Devi Ahilya Vishwa vidyalaya, Indore [M.P.] India. It is certified
that candidate has put in more than 75%attendance with me.

ept
Signature of Signature

Internal Examiner: Extemnal Examiner:

Department of Computer Science,
Holkar Science College Indore



CERTIFICATE

[l snefox | et
(Cevtificate]

This is to certify that

o M Qe

has successfully completed

—

Duration _mens_ From ﬂ!ﬂLﬂTﬂ

¢ {c}odeBetter e

403, Shekhar Coneral, Palasks Square, A B Rasd Indore (M P) | brrp (loodebetterin | contaadoodebetterin

e = D S e

foafonis oo
|Cevtificate|

This is wo certify that

has successfully completed

T:M T: I;_qu_’I]Etnnﬂm_

Duration lm_n,_ﬁnm_,,Hm %’:
¢ {c}odeBgtter i\_—{@/

Director

403, Shekhar Central Palasia Square, AR Road, fndose (M 1Y) hetp [rodebetierm  conTaagicodebetmenin

- e S ——— - * L Ty ——
EONrE 3 " - - "
3 ‘ -




oy Stk Comersl Palisia Sqare. AR Road. frdore (MP) brpiondebersrin | conmac@endobeaerin. 3 4

Certificate]

has successfully completed

| c {c}odeBetter

— N TR




GOVT.HOLKARSCIENCECOLLEGE INDORE

DECLARATION BY THE CANDIDATE

I declare that the project entitle “E-MARKETING SYSTEM” is my own
project work conducted under the guidance of Prof. Bhagyashree Pathak at Govt.
Holkar Science College, affiliated to Devi Ahilya Vishwa vidyalaya, Indore [M.P.] ,

India approved by Master of science Degree Committee. I have put in more than

75percent attendance with the supervisor at the center.

I further declare that to the best of my knowledge the report does not contain
any matter partially or wholly which has already been submitted for the award of any
degree either to this University/ any other University/ Deemed University and if it

does it is done with prgper citation.

Signature of the Guide Signature of the Candidate
Dr. Pradeep Kumar Sharma Ms. Monalisha Surydhar _ Kq
W Ms. Mahima Bopche ) L

Signature of the &o%ufde Mr.RajendraRanda/%,/_-
Prof. Bhagyashree\Rdthak -

A—"

Signature of Head of the Department
Dr. Pradeep Kumar Sharma

Department of Computer Science
Holkar Science College, HEAD "
Indore department of Computer Sclence

Govt. Holkar Science Colleg#
INDORE (M.P.)

s v



ACKNOWLEDGEMENT

From the start of the Application, the journey to finish this Application
without the help of the many individuals we will mention below this work would

have never been accomplished.

First and fore most we would like to thank Dr. Pradeep Sharma, Head,
Department of Computer Science, Govt. Holkar Science College, Indore for taking
us on as a students and supporting us the whole time we have been under him.

Their support enabled us to finish our dissertation.

Furthermore, we would like to thank my family and staff members of
Department of Computer Science, Govt. Holkar Science College, without their

support we would not be able to accomplish this task.

Student Name

Ms. Monalisha Suryd;z;%‘
Ms. Mahima Bopche

Mr. Rajendra RandW




AIM:
The purpose of designing the online e-market Management System is to

computerized the tradition way of shopping anywhere any time.

SCOPE:

The scope of the e-market Management System includes:
The e-Market System is developed as web application, and it will work

for particular Organization/company, and the project can be modified to

operate it online.

OBJECTIVE:

The objective of our project is to providing shopping facilities at any
time everywhere. So that the customers can buy products by online medium

and product holder can manage own business online with easiest way.

FORMALDESCRIPTION:

This project developed in JSP, HTML and Js’s frameworks is basically an “E-
MARKET System” which provides the people to buy their needy products at online

platform and can get it at any time anywhere or own places.

TECHNICALDETAILS:

This project has been developed on the MERN (JavaScript) Platform
technology. By using it to sell own products online and can see details. We

have Mongo dB 4.4 for our data base requirement.
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INTRODUCTION

E-Marketing is an arca of marketing that is based on achieving targets by using
clectronic communication technology on the Internet.
It is true that technology has become an essential tool for online marketing nowadays.

However, there are numerous small shops and grocery stores with mostly offline business
model in Vietnam recently. With this commerce model, it will bring a lot of bad experiences
for both buyers and sellers. For instance, the seller has the product want to offer but the buyer
may not know it, or the buyer may urgently need to purchase something, but the store is out
of stock. Moreover, online shopping helps customers to choose a wide range of products,

prices and they can compare them to each other easily.

Currently, there are many forms of e-commerce, including the following basic forms:

B2B (Business to Business): is a trade between companies, businesses and organizations.
About 80% of e-commerce today falls into this category.

B2C (Business to Consumer): is an Internet-based business to directly exchange the goods
and services it creates or distributes to consumers.

C2B (Consumer to Business): is a consumer who sells their products or services to a
business or organization.

C2C (Consumer to Consumer): is when a consumer sells his goods or services to another
consumer.

There are also G2C, G2B, etc., but used less often than these four basic forms.
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< Operating System o - Windows 10

« Web Server o - ExpresslJs

% Browser o -Google Chrome/Microsoft

Edge
o

<+ 0ODevelopment Environment o -JS

< OIDE o -VScode2019

% Backend Database o -Mongo DB 4.4

% Processor % - .9 gigahertz (GHz)x64-bit Dual
core processor (Minimum)

<+ Display % - Super VGA with a resolution of
1024 x 768

% RAM Capacity % - 4GB(Minimum)

+« Hard Disk «-1TB

% Keyboard % - Standard Keyboard

% Mouse < - Optical

*

% Screen < - Tab, Laptop, Desktop




«MERN FULL STACK DEVELOPMENT”

MERN Stack: MERN Stack is a JavaScript Stack that is used for easier and faster deployment
of full-stack web applications, MERN Stack comprises of 4 technologies
namely: MongoDB, Express, React and Node.js. It is designed to make the development

process smoother and easier.
Each of these 4 powerful technologies provides an end-to-end framework for the developers to

work in and each of these technologies play a big part in the development of web applications.
“OUR WEB TECHNOLOGIES”

Frontend technology:

React: Front-End Library

React is a JavaScript library that is used for building user interfaces. React is used for '
the development of single-page applications and mobile applications because of its
ability to handle rapidly changing data. React allows users to code in JavaScript and

create Ul components.

Backend technology:

Back-End Framework:
han writing the code using Node.js and
kes it simpler and easier to write the back-
b applications and APIs. Express supports
d easier to write.

1k Express:
Exprcss is a Nodejs framework. Rather t
 creating loads of Node modules, Express ma
- end code. Express helps in designing great e
- many middle-wares which makes the code shorter an

- 2.Node.js: (Js Runtime Environment )
Node.js provides a JavaScript Environment which allows the user to run their code on
the server (outside the browser). Node pack manager ie. ‘npm’ allows the user to
choose from thousands of free packages (node modules) to download.

Document-Oriented Database)
h record is a document comprising of key-

3. MO.}}g_qDB: (Cross-platform
MongoDB is a NoSQL database where cac
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value pairs that are similar to JSON (JavaScript Object Notation) objects. MongoDB
is flexible and allows its users to creatc schema, databascs, tables, etc. Documents
that are identifiable by a primary key make up the basic unit of MongoDB. Once
MongoDB is installed, users can make use of Mongo shell as well. Mongo shell
provides a JavaScript interface through which the users can interact and carry out
operations (eg: querying, updating records, deleting records).




A web application is a computer program that uses a web browser to perform a particular
function. 1t is also called a web app. Web apps arc present on many websites. A simple

example is a contact form on a website.

A web application is a client-server program. It means that it has a client-side and a server-
side. The term "client" here refers to the program the individual uses to run the application. It
is part of the client-server environment, where many computers share information. For
example, in the case of a database, the client is the program through which the user enters

data. The server is the application that stores the information.

Businesses need to exchange information and conclude transactions with their target
customers. The Internet can be an excellent and inexpensive channel for that purpose,
providing that there is a way to capture and store all the necessary data and show results to
users. Thanks to web applications, users can interact with the business using shopping carts

or content management systems.

Web apps can be developed for many different reasons and used by companies or individuals.
Individuals need it to facilitate their communication or purchase things online. Also,
employees can collaborate on projects and work on shared documents with web applications.

They can create reports, files, and share information from anywhere and with any device.

Web apps have evolved since their invention. One of the first applications, Perl, a popular

server-side scripting language, was developed in 1987.



A Web application is a complex picce of software, It consists of many components like the

user interface, a login-screen, an in-app store, the database, etc. To manage these
components, software engineers devised web application architecture to logically define the

relationships and manner of interactions between all of these components for a Web app.

It's actually easier to define web application architecture by showing how everything fits

together:

MERN Stack Development

Node JS web server

MongoDB
Back-end Development Database Managment

Front-end Development




Web applications are usually coded in browser-supported language suc i
pp guage ¢ as JavaScript and

HTML as these langunges rely on the browser to render the program executable. Some of the
applications are dynamic, requiring server-side processing. Others are completely static with

no processing required at the server,

The web application requires a web scrver to manage requests from the client, an
application server to perform the tasks requested, and, sometimes, a database to store the
information. Application server technology ranges from ASP.NET, ASP and ColdFusion, to
PHP and JSP.

» WEB APPLICATION FLOW

1. User triggers a request to the web server over the Internet, either through a web

browser or the application’s user interface.

2. Web server forwards this request to the appropriate web application server.

3. Web application server performs the requested task — such as querying the

database or processing the data — then generates the results of the requested data.

4. Web application server sends results to the web server with the requested

information or processed data.

5. Web server responds back to the client with the requested information that then

appears on the user’s display.




you find this cool new website and you want to create an account, so you decide to click the
«sign up” button. You are then redirected to a page where you find a form asking you to enter
your information. After you are done filling the form you are redirected to the profile section

and you can now use the app.

In this example, the sign-up form is on.the client-side, where data is collected from the user.
On the other hand, all the actions that are happening behind the scenes like adding the user to
the database, checking if the email is unique and valid, redirecting the user to different pages,

etc., are the backend of our Web app.

Web

l ExpressJS ' J

Node.JS
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= Zero install - all PCs have a browser

» Reduce business costs - less time spent talking to customers over the phone;
eliminate printed materials; allow users to update their own details.

e Centralized data is secure and easy to backup.

* Reach anybody, anywhere in the world.

* Available 24 hours a day, 7 days a week.

*» Low spec PCs or smart phones can be used.

= Online training can be completed at user's own time and pace.

= Direct access to latest informationalways up-to-date.

EEATURES OF WEB APPLICATION:-

N ' ENVIRONMENT HIGH USER

ARCHITECTURE IN OPERATING
SYSTEMS
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Web Development was previously only known for the development of web pages and
websites for both intranet and internet. However, nowadays it is more like creating web
applications that surpass the complexity as well as the size of typical mobile and desktop
applications. It can be said, web application development is the artsy method to develop

complex business applications to both business and customers.

The web that we see today is the outcome of regular ongoing efforts of an open community of
web that assists in designing the latest technologies. Some of the technologies that are being
used today for web development are CSS3, WebGL, HTML 5, Java, React JS, Angular JS,
PHP, etc. These technologies also ensure that the website or web app is supported in all web

browsers.

footer

» database

The Evolution of Web Development
& Its Modern Trends

-10-




STAGES OF WEB DEVELOPMENT EVOLUTION

During the start of web development evolution from the 90s to the current date, several
things have changed and some of the features that were incorporated in its features:

The sites were text-based

Rise of Flash

Sites were table-based with online page builders

CSS Hits Web

The Rise of JavaScript

Semantic Web has come into view

Web 2.0 was out

Web Designs started embedding background images.

Web Pages were divided into columns to aid numerous other customizations of the
sites.

Different graphic elements began incorporating in the web applications OReal-
time visitor counters have become common on websites or web apps.

Scrolling Marquee came into the picture

GIF appearance started on the website




- HTML

HTML stands for Hyper Text Markup Language, which is the most widely used
language on Web to develop web pages. HTML was created by Berners-Lee in late
1991 but "HTML 2.0" was the first standard HTML specification which was published
in 1995. HTML 4.01 was a major version of HTML and it was published in late 1999.

Though HTML 4.01 version is widely used but currently we are having HTML-5
version which is an extension to HTML

, and this version was published in 2012.

HTML is a MUST for students and working professionals to become a great Software
Engineer especially when they are working in Web Development Domain. I will list down
some of the key advantages of learning HTML:

* Create Web site - You can create a website or customize an existing web
template if you know HTML well.

* Become a web designer - If you want to start a career as a professional web
designer, HTML and CSS designing is a must skill.

* Understand web - If you want to optimize your website, to boost its speed and
performance, it is good to know HTML to yield best results.

* Learn other languages - Once you understand the basic of HTML then other

related technologies like JavaScript, php, or angular are become easier to

understand.

A — A L —————



I’)e'scr'iptilonl

< > lcﬁncs the document type
" <ptml> Defines an HTML document
~ <head> Contains metadata/information for the document
— <title> Defines a title for the document
<body> Defines the document's body
<h1></h1> <h6></h6> Defines HTML headings
<p> Defines a paragraph
<br> Inserts a single line break
<hr> Defines a thematic change in the content
<lee, o> Defines a comment

ees an HTML form for user inpu
<input> Defines an input control
<fextarea> Defines a multiline input control (text area)
<button> Defines a clickable button
sselect> Defines a drop-down list
<optgroup> Defines a group of related options in a drop-down list
<option> Defines an option in a drop-down list
slabel> Defines a label for an <input> element

w 3w




Groups related elements in a form

Defines a caption for a <fieldset> element

Specifies a list of pre-defined options for input controls

Defines the result of a calculation

Defines an image

Defines a hyperlink

Defines the relationship between a documentresource and an  external
(most used to link to style sheets)

Defines navigation links

Defines an unordered list

Defines an ordered list

Defines a list item

Not supported in HTMLS. Use <ul> instead.
Defines a directory list

Defines a description list

Defines a term/name in a description list

- ?:



Defines a description of a term/name in a description list

Defines a table

Defines a header cell in n table

Defines a row in a table

Defines a cell in a table

Groups the body content in a table

Description

Defines style information for a document

Defines a section in a document

Defines a section in a document

Defines a header for a document or section

Defines a footer for a document or section

Specifies the main content of a document

Defines a section in a document

Description

Defines a client-side script




ding Style Sheet (CSS) is used to set the style in web pages that contain HTML
1t sets the background color, font-size, font-family,

Cascal

clcmcnts.
ents on a web page. The major points of CSS are given below:

color etc. property of
clent
CSS stands for Cascading Style Sheet.
CSS is used to design HTML tags.

CSS is a widely used language on the web.

. HTML, CSS and JavaScript are used for web designing. It helps the web designers
to apply style on HTML tags.

> there are three types of CSS which are given below:

. Inline CSS
. Internal or Embedded CSS

. External CSS

background A shorthand property for all the background-* properties

background-color Specifies the background color of an element

background-image Specifies one or more background images for an element

background- Specifies the position of a background image
position

background-size Specifies the size of the background images

border A shorthand property for border-width, border-style and border—co!or

border-bottom-color

border-bottom A shorthand property for border-bottom-width, border—bortom-sb’fe a-“d

T_—__
order-bottom- Sets the color of the bottom border
color

e

-16 -




l Sets whether table borders should collapse into a single border or be
W’E separated

M Sets the color of the four borders

/A shorthand property for all the horder-image-* properties
or

0
W shorthand property for the four border-*-radius properties

/Scts the style of the four borders
mﬂer—ﬂ.\l‘i

/ A shorthand property for border-top-width, border-top-style and bordertop-

p_o.l_"iﬂ:m'n color

|_——"" Sets the clements posilion, from the bottom of its parent element

"
color Sets the color of text
m A shorthand property for column-width and column-count
—display Specifies how a certain HTML element should be displayed
 flex A shorthand property for the flex-grow, flex-shrink, and the flex-basis
properties
float Specifies whether or not a box should float
font A shorthand property for the font-style, font-variant, font-weight,
fontsize/line-height, and the font-family properties
font-family Specifies the font family for text
font-size Specifies the font size of text
B font-style Specifies the font style for text
—___0'“‘ ight Specifies the weight of a font
——

-7 e



Lﬂw}ﬂ'ﬂ"‘ Specifics the alignment between the items inside a flexible container when
u

the items do not use al| available space

/ Sets all the margin properties in one declaration —
/,.-———;‘" Sects the bottom margin of an element ~o

Sets the left margin of an element

,'/.—_
m_agin,'"-ﬂ-h—t

Sets the right margin of an element

.--"'"'"-.-:—-_-__
r_nﬂmi‘m

Sets the top margin of an element

'--"-".---T_
min-height

Sets the minimum height of an element

 in-width Sets the minimum width of an element
— padding A shorthand property for all the padding-* properties

padding-bottom

Sets the bottom padding of an element

padding-left

Sets the left padding of an element

padding-right

Sets the right padding of an element

padding-top

Sets the top padding of an element

table-layout

Defines the algorithm used to lay out table cells, rows, and columns

text-align Specifies the horizontal alignment of text
M&iﬁm Specifies the decoration added to text
[ —

texl-decoraﬁon color

Specifies the color of the text-decoration

-h--_-_'-'_—-___
text-shadow

—

Adds shadow to text




JAVASCRIPT

avaSerip (js) is @ light-weight object-oriented programming language which is used by
a !

everdl websites for scripting the webpages. It is an interpreter, full-fledged

Programmmg language that enables dynamic interactivity on websites when applied to

o HTML document. It was introduced in the year 1995 for adding programs to the

webpages in the Netscape Navigator browser. Since then, it has been adopted by all

othel' graphl
s to interact directly without reloading the page every time. The traditional

cal web browsers. With JavaScript, users can build modern web

app 1 lcatl on

website uses js to provide several forms of interactivity and simplicity.

JavaScript can be added to your HTML file in two ways:

Internal JS: We can add JavaScript directly to our HTML file by writing the
code inside the <script> tag. The <script> tag can either be placed inside the
<head> or the <body> tag according to the requirement.

. FExternal JS: We can write JavaScript code in other file having an extension.js
and then link this file inside the <head> tag of the HTML file in which we want

to add this code.

Syntax:

<seripty

// JavaScript Code

</script




DATABASE

\ database 18 @ scparatc application that. stores a collection of data. Each datgt
A% ’ Alabase has

v MOre distinct API's for creating, accessing,
onc ¢

fhe data it hol o A database is one of the

important components for many applications and is used for storing a series of data i
- . aina

angle set. In other words, it is a group/package of information that is put in order so that

SHiE a

 canbe casily accessed, manage and update.

|

o managing, scarching and replicatin
ds. The name indicates what the database is :

There are different types of database. They are:

. Bibliographic
~ Full- text

‘ Numeric

. Images

In a database, even the smallest portion of information becomes the data. Example,
Srudent is a data, roll number is a data, and the address is a data, height, weight, marks
eventhing is data. In brief, all the living and non- living objects in this world is a data.
In this chapter of the database, you will learn about the basic terminologies that are used
in DBMS.

Any relational database has a typical schema design that shows number of tables and the
relationship between these tables. While in MongoDB, there is no concept of relationship.

Advantages of MongoDB

o Schema less — MongoDB is a document database in which one collection holds
different documents. Number of fields, content and size of the document can differ
from one document to another.

Structure of a single object is clear.

No complex joins. ;

* Deep query-ability. MongoDB supports dynamic queries on documents using 3

document-based query language that's nearly as powerful as SQL.
* Tuning.




seale-out — MongoDB is easy to scalc.

on/mapping of application objects to database objects
| memory for storing the (windowed) working sei ﬂ:: nt::]ti:dcd.
» enabling faster ac
cess
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MongoDB Features
¢ Ad-hoc queries for optimized, real-time analytics. ...
¢ Indexing appropriately for better query executions. ...
* Replication for better data availability and stability. ...
* Shading. ...
* Load balancing.




gySTEM REQUIREMET ANALYSJS

gepth study of end user information requirement that is needed before the design
Jtisd

information system can be completed. System analyst traditionally involved in
of ﬂew

the following activities.
Meeting: FO" (his we meet our Guide prof. Bhagyashree Pathak whenever need. They

ested us about including some new features to our project.
sugg

Economic feasibility:

There must be sufficient benefit in creating the system to make the cost acceptable. A
system can be developed technically and that will be used if installed must still be a
good investment for the organization. Financial benefit must equal or exceed the cost.
The financial and economical question raised by analyst during the preliminary

investigation is for the purpose of estimating the following:

(2) The cost to conduct the full system investigation.

(b) The cost of hardware and software.

Technical Feasibility:

Techni _— :
echnical feasibility canter on the existing computer hardware and software, it deals
with T

the feasibility of the required technology for implementing the proposed system.

The : . .
System i developed in windows environment using JAVA EE technology, with
JDK Vel‘sion 1-8

<22 .




MongODB 4.4, the project is technically feasible because
ere

; red system.
ory high configurec >y

1S N0 neeq ¢, have

Bclmvioral Feasibility:

follows Behavioral feasibility because of jis friendliness in nat
. i . U'I’C. Anyone
can operate easily for this we have developed user interface ang user friendly wep
app

TECHNOLOGY USED:

The system should be developed such that deployment of the System easy and effortless
Also the technology should very easy and user friendly.

Wed had plenty of option select the technology and tools .The selection criteria we set are

decided below:

‘ The technology should be widely accepted in industry.

The platform should be easy to develop and allow rapid development.

The technology selected should be performs independent.

k—%_-_
———
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OTESTING PLAN

Once source code has been generated, software must be tested to uncover (and correct)
as many errors as possible before delivery to customer. Our goal is to design a series of
test cases that have a high likelihood of finding errors. To uncover the errors software
techniques are used. These techniques provide systematic guidance for designing test
that Exercise the internal logic of software components, and Exercise the input and

output domains of the program to uncover errors in program function, behavior and
performance.

TESTING — TECHNIQUES USED:

1.Functionality Testing

We have verified there is no dead page or invalid redirects.
We have checked all the validations on each field.
We have taken Wrong inputs to perform negative testing.

We have verified the workflow of the system.
2.Usability testing -

* We have tested the navigation and controls.

We have checked Content.

* Checked for user intuition.



3.Interface testing —

gperformed this technique to verify the interface and the data is flowing from one

system to other.
4.Compatibility testing-

Browser compatibility
. Operating system compatibility

. Compatible to various devices like notebook, mobile, etc.

5.Performance testing—

OWe have performed this testing to verify the server response time and throughput

under various load conditions.

6.Security testing —

*  We have performed to verify if the application is secured on web as data theft and

unauthorized access are more common issues

TESTED ITEMS:

Our tested items are like:

Check for Server and Internet Connections

Check for valid Source and Destination points entered by user

Orientation changes handling



— e ——— e

Transitions between two activitics and passing data 0D

| atabase connections and
updates handling.

[ESTING SCHEDULE:

wWe have tested cach procedure back-to-back so that errors and omissions can be found
as carly as possible. Onee the system has been developed fully we have tested it on

different devices, and browsers which differs in configuration.

BLACK BOX TESTING

This is a software testing method in which the functionalities of software applications are
tested without having knowledge of internal code structure, implementation details and
internal paths. Black Box Testing mainly focuses on input and output of software
applications and it is entirely based on software requirements and specifications. It is also

known as Behavioral Testing.
WHITE BOX TESTING

This is software testing technique in which internal structure, design and
coding of software are tested to verify flow of input-output and to improve
design, usability and security. In white box testing, code is visible to testers

so it is also called Clear box testing, open box testing, transparent box

testing, Code-based testing and Glass box testing.




INPUT/OUTPUT SCREEN
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1. Internet access required: When participating in the 1, (, e able {6 by
need a device connected o the internet, Currently, most P;"Plelm l"{ and sell, youy
but, in many arcas, it is still very limited, © Intemnet scces

2. Not enough to trust: Products and services that cannot be seen (ouched, held or fe
directly, are not allowed 10 try as a prudent buyer, Doubt in beth bu./"; ad :n;:

Jeads to many incomplete transactions, especially when they have dealt with untrysed
partners before.

3. Limited payment methods: Currently, the most popular payment methed in Vietnam
when buying goods online is to receive and pay. Payment gateway in Vietnam s
growing quite strong, but not reliable enough for users to use as the main payment
method.

In addition, e-commerce business also faces many other challenges:
technical, competitors, payment, etc.




FUTURE SCOPE

et

the futurc isn’t written in stone. But we can surely draw a fair analysis
for MERN stack developers based on the industry data that we have
dvantages of mastering the MERN Stack for developers?

(e the 0bYIOUS
TO sl m“ﬂ-‘ {o comc

&zd;s«a. what are the 2

about MERN is that all the four technologies that make up the stack are free
The best p::) This makes it easier for developers to find swift solutions from the availzble
(OPf“éo:Jls ;md effectively fix the issues that may arise during development.
open POT

3 Cost-Effective:

MERN Stack Developers are well in demand because this stack uses one language that is
JavaSeript. It is far more beneficial for companies to invest in professionals with expertise in
MERN. This proves to be a more cost-effective solution, both in terms of time and money, as
compared to hiring different specialists for different technologies.

3, Easytoswitch between client & server:

When it comes to MERN Stack, everything is written in one language; making it much
simpler for developers to master the language (within 4-6 months with dedicated learning). It

is also easy to switch between client and server, opening up more growth avenues for the
developers.

4 Ulrendering and performance:

For UI layer abstraction, rendering and performance, React JS has proven to be the best

g . £ o
coldmmn ° 'far. Why? It gives developers the liberty to build and organize the application
¢ according to their vision.




can proving ¢ commerce service globally anytime

Finally, in the E-marketing system We

anywhere:
RN stack you can ideally build any web application you want by lcarning
JavaScript. With increased popularity of NoSQL databases, MongoDB

fits scalability and flexible document schemas.

with the ME
just one language,
is a go to databasc because 0
¢ MERN stack is idcally suited for more JSON heavy, cloud native and

Though, th
¢ todo list, task

amic web applications, One can build simple applications like th
_commerce sites and social media sites. MERN

h backing from a community of

dyn
manager to more complex oncs like e
stack has growing popularity and many advantages wit
developers. If one aspires to be a full stack developer, he/she should definitely try out the

MERN stack!




BOOKS:
«  Ppro MERN Stack 7w cdition by Vasan Subramanian
« Beginning MERN Stack : Greg Lim

« Mastering Html, CSS & JavaScript Web Publishing: Laura Lemay

WEBSITES:

*  www.javascript.com

*  www.nodejs.org
°  WWWw.expressjs.com

*  www.w3schools.com

* www.reactjs.org

*  www.stackoverflow.com

WWWw.programmingz.com
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ABSTRACT

AIM:

The purpose of designing the School Management is to computerized the tradition
way of maintain school data.

SCOPE:
The scope of the School Management includes:

The School Management s developed as web application, and it will work for

particular School, and the project can be modified to operate it online.

OBJECTIVE:
The objective of our project is to retrieve and add information at any time. So

that the information of students and all school staff can be modify at any
time and easily.

FORMAL DESCRIPTION: This project develo

ped in PHP, JAVA, HTML,CSS .
PHYTHON

TECHNICAL DETAILS:

This project has been developed on the PHP Platform technology. By using it head of

school can easily retrieve school data. We have Oraclel 1 g XE for our data b

ase
requirement,
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INTRODUCTION

School Management is Web Application developed for maintain data of school for principal.

It facilitates to access the all information of students and staff members,

School Management System basically has three main modules for proper functioning:-
*  First module is admin which hold the key for editing and updating information. The

admin has absolute ri ght to all the users which are the Teachers and Student.

Second module is handled by the user which can be a Teacher or Instructor. This

user has a right of update information.

Third is handled by a user which is the Student, he has less privilege to the access of

the system. The student can only view his own record by providing his username and
password.

HARDWARE AND SOFTWARE REQUIREMENT

SOFTWARE REQUIREMENT:

0 Operating System - Windows 10
0 Web Server - Apache
Browser

- Google Chrome/Microsof

Edge

0 Development environment - XAMPP
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TARDWARE REQUIREMENT:

[0 RAM Capacity . 4GB(Minimum)
{1 Hardd Disk - S00GB
0 Keyboard - Standand Keyboard
[0 Mouse - Optical
(Screen - Tab, Laptop, Desktop
DEVELOPMENT TOOL KIT
OJAVAJDK

The Java Development Kit (JD K) is an implementation of either one of the Java

Platform, Standard Edition, Java Platform, Enterprise Edition, or Java Platform, Micro

Edition platforms released by Oracle Corporation in the form of a binary product aimed at

Java developers on Solaris, Linux, MACOS or Windows. The J DK includes a private JVM

and a few other resources to finish the development of a Java application. Since the

introduction of the Java platform, it has been by far the most widely used
Development Kit (SDK).

Software

JDK is an acronym for Java Development Kit. ‘The Java Development Kit (JDK) is a software

development environment which is used (o develop Java

applications and applets, It
physically exists, It contains JRE + development tools.

The DK contains a private Java Virtual Machine (JVM) and a few other resources such as an

), anarchiver (jar), a documentation generator
(Javadoc), etc. 10 complete the development of 3 Java Application,

mterpreter/loader (java), o compiler (Javac

o
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OJAVA EE

The Java EE stands for Java Enterprise Edition, which was carlicr known as J2EE and
is currently known as Jakarta EE. It is a set of specifications wrapping around Java SE
(Standard Edition). The Java EE provides a platform for developers with enterprise features
such as distributed computing and web services. Java EE applications are usually run on
reference run times such as micro servers or application servers. Examples of some contexts

where Java EE is used are e-commerce, accounting, banking information systems.

* SPECIFICATIONS OF JAVA EE

Java EE has several specifications which are useful in making web pages, reading and
writing from database in a transactional way, managing distributed queues. The Java EE
contains several APIs which have the functionalities of base Java SE APIs such as Enterprise

JavaBeans, connectors, Servlets, Java Server Pages and several web service technologies.

Web Service
Specifications

ZA -

Enterprise
l Specification

Web /1

Java EE specilications

Specification \l
N

n
Other E
Specification |

W
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JAVA JRE

Java Run-time Environment (JRE) is the part of the Java Development Kit (JDK). It is a freely
available software distribution which has Java Class Library, specific tools, and a stand-alone
JVM. Itis the most common environment available on devices to run java programs. The source
Java code gets compiled and converted to Java byte code. If you wish to run this byte code on
any platform, you require JRE. The JRE loads classes, verify access to memory, and retrieves

the system resources. JRE acts as a layer on the top of the operating system.

* JRE COMPONENTS:

o Deployment technologics such as deployment, Java plug-in, and Java Web

Start.

© User interface toolkits, including Abstract Window Toolkit (AWT), Swing,
Java 2D, Accessibility, Image VO, Print Service, Sound, drag, and drop (DnD)

and input methods.

© Integration libraries including Interface Definition Language (IDL), Java
Database Connectivity (JDBC), Java Naming and Directory Interface (JNDI),
Remote Method Invocation (RMI), Remote Method Invocation Over Internet
Inter-Orb Protocol (RMI-IIOP) and scripting.

o Other base libraries, including international support, input/output (1/0),
extension mechanism, Beans, Java Management Extensions (IMX), Java
Native Interface (JNI), Math, Networking, Override Mechanism, Sccurity,
Serialization and Java for XML, Processing (XML JAXP).

2 Lang and util base libraries, including lang and wtil, zip, Java Archive

x4
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(JAR), instrument, reflection, Collections, Concurrency Utilities, management,
versioning, Logging, Preferences API, Ref Objects and Regular Expressions.

o Java Virtual Machine (JVM), which comprise of Server Virtual

Machine and Java HotSpot Client.

Set of libraries
P d e.g. rtjar etc,
Development
¢ JUM ; tools e.g.
javac, java efc,
Other files

JRE

JDK
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WEB APPLICATION

A web application fs a computer program that uses a web browser to perform a
particatar function. 1t is also ealled o web app. Web npps nre present on many websites, A

simple example i< o contact form on a website,

A web application is a client-server progeam, It means that it has o client-side and a
serverside, The term "client” here refers to the program the individual uses 1o run the
application. It is part of the client-server environment, where many computers share
information, For example, in the ease of a database, the client is the program through which

the user enters data. The server is the application thit stores the information.

Businesses need to exchange information and conclude transactions with their target
customers. ‘The Internet ean be an excellent and inexpensive channel for that purpose,
providing that there is a way to capture and store all (he necessary data and show results to

users. Thanks to web applications, users can interact with the business using shopping carts or

content management systems,

Web apps can be developed for many different reasons and used by companies or individuals,
Individuals need it to facilitate their communication or purchase things online. Also,

cmployees can collaborate on projects and work on shared documents with web applications,
They can create reports, files, and share information from anywhere and with any device.

Web apps have evolved since their invention. One of the first ap

. plications, Perl, a popular
server-side seripting lanpuage, was developed in 1987,

-6 -
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WEB APPLICATION ARCHITECTURE

A Web application is a complex picce of software. It consists of many components like the user

interface, a login-screen, an in- app store, the database,
software engineers devised web application

and manner of interactions betw

etc. To manage these components,

architecture 1o logically define the relationships
cen all of these components for a Web app.

IUs actually easier to define web application architecture by showing how everything fits together:

emmmnn B A SEswsnnamn,
.

Vihatme User Saag
Linteractswan

VL CE b

gJL7

Flle System Dulubnsa

ML TES s B A0 ot

C:ru s a-cp Logic

oo fury
Wyl

Backend

..--.---..-.-.-t-.u-o--a..a.-o.\
. "
.

 Web Application Architecture |

|-.-ac-.oo-.-o--.n-'
‘

-

- PRET L P PSR ——

- e L T
.-

e ----

Sessssssisnnesannas Sessssnmnns’
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WORKING OF WEB APPLICATION:-

Web applications are usually coded in browser-supported lan guage such as JavaScript and
HTML as these languages rely on the browser to render the program executable, Some of the
applications are dynamic, requiring server-side processing. Others are completely static with no

processing required at the server.

The web application requires a web server to manage requests from the client, an application

server to perform the tasks requested, and, sometimes, a database to store the information.

Application server technology ranges from ASP.NET, ASP and ColdFusion, to PHP and JSP.

* WEB APPLICATION FLOW

- User triggers a request to the web server over the Internet, cither through a web

browser or the application’s user interface.

!‘Q

Web server forwards this request to the appropriate web application server.

3. Web application server performs the requested task — such as querying the

database or processing the data — then generates the results of the requested data.

4. Web application server sends resulis to the web server with the requested
information or processed data.

Ln

+ Web server responds back to the client with the requested information that then

appears on the user’s display.

AN EXAMPLE OF HOW IT WORKS

You find this cool new website and you want to create an account, so you decide to click the
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“sign up” butten Yo e they pe

your information, Afre YU Bre done illing the

ditected 14 5 Paie where you fing form as

King you 14 entey
form you wre 1o directe

10 the profite section
and you can pow ue the pp,

In

the cithey hand, all the DCHONS that pre Immr'nlnp_ behingd he

seenes fike ndding 1he
databasre, ¢ hecking if the email by ynje

ng

user to the
Ve and valid, redipey

the user 1 differen pages, etc,,
are the backend of gur Web app,

"BLNEFITS OF A wiep AP
"'I—-.-—-—_"‘-_——-*__-__-_*—-—.

LICATION

<SRN
Y Zero instal . all PCs have 4 browser
" Reduce businesy cosqy . less time pent talking to customers over the phone:

eliminme primed materials; allow ysers 1o update their own details,

*  Centralized data is secyre and easy 10 backup,
* Reach anybody, anywhere in the worly.
* Available 24 hours a day, 7 days a week,
" Lowspec PCs or Smart phones can be used,

Online training can be completed at user's owp time and pace,

Direct access 1o latest information l;\lways up-to-date,

FEATURES OF WEB AI'I’LICA'I'I()N:-
——=cA 1 TON:-
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THE EVOLUTION OF WEB DEVELOPMENT

Web Development was previously only known for the development of web pages and
websites for both intranet and internet. However, nowadays it is more like creating web
applications that surpass the complexity as well as the size of typical mobile and desktop
applications. It can be said, web application development is the artsy method to develop

complex business applications to both business and customers.

The web that we see today is the outcome of regular ongoing efforts of an open community of
web that assists in designing the latest technologies. Some of the technologies that are being

used today for web development are CSS3, WebGL, HTML 5, Java, React JS, Angular JS, PHP,

etc. These technologies also ensure that the website or web app is supported in all web
browsers.




*

USTAGENS OF WEB DEVELOPMENT EVOLUTION

(s
|

Duning the start of web development evolution from the 90s to the current date, several things
have changed and some of the features that were incorporated in its features:

*  The sites were text-based

*  Rise of Flash

* Sites were table-basad with online page builders

* S8 Hits Web

* The Rise of JavaScript

*  Semantic Web has come into view

*  Web 2.0 was out

* Web Designs started embedding background images,

* Web Pages were divided into columns to aid numerous other customizations of the sites.

*  Different graphic elements began incorporating in the web applications BReal-time
visitor counters have become common on websites or web apps.

*  Scrolling Marquee came into the picture

* GIF appearance started on the website

FRONT-END DETAILS

« HTML

HTML stands for Hyper Text Markup Language, which is the most widely used language
on Web to develop web pages. HTML was created by Berners-Lee in late 1991 but "HTML.
207 was the first standard HTML specification which was published in 1995, HTML 4.01
was a major version of HTML and it was published in late 1999, Though HTML 4.01 version
1s widely used but currently we are having HTML-5 version which is an extension to HTML

4.01, and this version was published in 2012.

- 11 -
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K ~42

HTML is a MUST for students and working professionals to become a great Software Engineer

especially when they are workin g in Web Development Domain. I will list down some of the
key advantages of learning HTML.:

Create Web site - You can create a website or customize an existin

g web template if
you know HTML well,

Become a web designer - If you want to start a ca

feer as a professional web designer,
HTML and CSs designing is a must skill,

Understand wel, - If you want 1o optimize your

ebsite, to boost its speed and
performance, it is £00d to know HTML, to yield be

St results,

Learn other languages - Once

you understand the basic of HTML. then other re]
technologies Jike JavaSeripy, ph

ated
P. or angular are become easier to understan.

BASIC HTML
-_‘-_-_'_‘_-—--_.____-

MG sl Sl 1
e LTI

<DOCTYPE;
—-‘_‘_—-_--—-..._-__-

béﬁnés the docu'ménl type

Defines HTML headines

—
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Defines a paragraph

<bi> Inserts a single line break
<hr> Defines a thematic change in the content

Defines a comment

+ FORMS AND INPUT

WEsiedinige
[=teigivigiein

<form> Defines an HTML form for user Iﬁput _ o
<input> Defines an input control
ctextarea> Defines a multiline input control (text area)
<button> Defines a clickable button
<select> Defines a drop-down list
<optqroups> Defines a group of related options in a drop-down list
<option> Defines an option in a drop-down list
<label> Defines a label for an <input> element
<fieldset> Groups related elements in a form
<legend> Delines a caption for a <fieldset> element
<datalist> Specilies a list of pre-defined options for input controls
<output> Defines the result of a calculation

+13 -
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« IMAGES
-r'_‘li T
3 Tens _ll_F
= ¢.m - — - . — N — e e i e —
a> Defines zn imzge
+ LINKS

= Defines 3 hyperink
<link> Defines the relationship between 2 cocument and an extemnal resource
(most used to fink to style sheets)
<nav> Defines navigation finks

.
3 erIFve vy

Deﬁn;s_ én unorcered st

Defines an crcered list

Defines a list item

Not supporned in HTIALS. Use <ul> instead.

Definas a directory fist
«dl> Defines a description list
<dt> Delines a term/name in 2 Cescription ist
sdd> Defines a descrplion of a term/name in a cescnplion list

* TABLES

Defines a

t

1a

ble
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th
 <th> Defines a header cell In a 1able
7 Defines a row in a table
<td> Defines a cellin a table
<body> Groups the body content in a table

LR il

i i
stle> Defines style information for a document =

<div> Delines a section in a document

<span> Defines a section in a document
<header> Defines a header for a document or section
<footer> Defines a footer for a document or section
<main> Specifies the main content of a document

<section> Defines a section in a document

* PROGRAMMING

e —————————————————— e
e

) I.’;lfu-'nl_u;rr

“Defines a client-side script

L

.15~
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- CSS (Cascading Stvle Sheets )

: ng Style Ehe 10 521 the style in web pages that contain HTML elements.
K sets the bxkg: ound color, font-size, fcnx-far:'.ily, color etc. property of elements o a web
page- The major points of CSS are given below:

* CSS stands for Cascading Style Sheet.
* CSSisusedtodesign HTML tags.
* CSSis a widely used language on the web.

* HTML, CSS and JavaScript are used for web designing. It helps the web designers to
apply style on HTMI. 1ags.

7 There are three types of CSS which are given below:

« Inline CSS
+ Internal or Embedded CSS

+  External CSS

hackground A shorthand property for all the background-* properties

background-color  Specifies the background color of an element

hatkgmund-image Specifies one or more background images for an clement

background- Specifies the position of 2 background image
pesition

e —

backpround.size  Specifies the size of the background images

border A shorthand property for border-width, border-style and border-color

o

border-hottom A shorthand property

border-bottom-color

for border-bottom-widih, border-bottom-style and

o e
'3'-’-51'—‘1.11*"__!_%1_ Sets the color of the bottom border

€
tolor
L‘---...\_.____

—

e
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[porder-collapse

Sets whether table bord
separated ers should collapse into a single border or be

—
| porder-color

Sets the color of the four borders

e
border-image

A
shorthand propenty for all the border-image-* properties

Juanm——— -
| porder-radius

A shorthand property for the four border-*-radius propertics

pmm—
border-style

Sets the style of the four borders

border-top

A shorthand propenty for border-top-width, border-top-style and
bordertopcolor i

Sets the elements position, from the bottom of its parent element

bottom
color Sets the color of text
columns A shorthand property for column-width and column-count
display Specifies how a certain HTML element should be displayed
fex A shorthand property for the flex-grow, flex-shrink, and the flex-basis
properties
B Noat Specifies whether or not a box should float
font A shorthand property for the font-style, font-variant, font-wt.:igm.
- fontsize/line-height, and the font-family properties
[ — -
Specifies the font family for text

font-family

¢ of 1ext

———
II‘ i
ln' ‘plf[

Specifies the font siz

—

font-style

—— :

Specifies the font style for text

I

17
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r—!‘-nm-wtight

————

Specifies the weight of a fon:

A

justily-content Specifies the ﬂignm::pt between the items inside a flexible container when
the items do not use 2l available space '
. margin Sets all the margin properties in one declaration

margin-bottom Sets the bottom margin of an element

margin-left Sets the left margin of an element

margin-right Sets the right margin of an element

margin-top Sets the top margin of an element

min-height Sets the minimum height of an element

min-width Sets the minimum width of an element

padding A shorthand property for all the padding-* properties

padding-bottom

Sets the bottom padding of an element

padding-left

Sets the left padding of an element

r—

Sets the right padding of an clement

e ———

Sets the top padding of an element

-H'-—\—-.__-__
table-lavout

Defines the algorithm used 1o lay out table cells, rows, and column

-.-‘--‘-‘_‘_'-‘—-——

Specifies the horizontal alignment of text

le

Xt-decaration

Specifies the decoration added 10 1ex1

- 1B -
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geat-decorationcolor Specifies the vt

orof the textaecoration

text-shadow AW
fextss Adds shadow to text
b

O0JAVASCRIPT

JavaSeript (js) is a light-weight object-oriented programming language which is used by
several websites for seripting the webpages. It is an interpreter, full-fMedged programming
Janguage that enables dynamic interactivity on websites when applied to an HTML
document. Tt was introduced in the vear 1995 for adding programs to the webpages in the
Netscape Navigator browser. Since then, it has been adopted by all other graphical web
browsers, With JavaScript, users can build modem web applications to interact directly
without reloading the page every time, The traditional website uses js to provide several

forms of interactivity and simplicity.

. PHP is an acronym for “PHP: Hypertext pre-processor™ - PHP
is a widely-used, open source scripting language.

- PHP scripts are executed on the server.

- PHP is free to download and use,

PHP is an amazing and popular language!
DEVELOPMENT TOOL KIT-

XAA JPP- XAMPP is an abbreviation for cross-platform,

. Forsl D Cile line .
Apache, MySQL, PHP and it allow you to build WordPress site oftline, on a
local wely server on your computer. This simple and lightweight solution

" i . ) - L] “ [ ' 2
works on Windows, Linux, and, Muac - hence the “cross-platform: part Why

19 .
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0 l ﬂccd I|1i5 XAMPP Iulorl“ an
d al?” Well, dear reader,let me tell you that having

al WordPress websi
a loc cbsite has benefits such as allowing you to test out

different themes, plugins, and leam WordPress development without actually

creating a website.

DATABASE

A database is a scparate application that stores a collection of data. Each database has one or
more distinct API's for creating, accessing, managing, searching and replicating the data it
holds. The name indicates what the database is. A database is one of the important components
for many applications and is used for storing a series of data in a single set. In other words, it

is a group/package of information that is put in order so that it can be casily accessed, manage

and update.

There are different types of database. They are:
. Bibliographic

. Full- text
o Numeric
y Images

In a database, even the smallest portion of information becomes the data. Example, Student is
a data, roll number is a data, and the address is a data, height, weight, marks everything is

data. In bricf, all the living and non- living objects in this world is a data. In this chapter of the

database, you will learn about the basic terminologies that are used in DBMS.

SYSTEM RELATIONAL DATABASE MANAGEMENT (RDMS):-

A Relational database management system (RDBMS) is a database management system

(DBMS) that is based on the relational model. An important feature of relational system is that

dsingle database can be spread across several tables. This differs from flat file database in

Which - ) . : 4
ch each database is self-contained in a single table.

Pu]-.

ule ;
*for Relational Databases

]: oy Jp. - . . ] .
Yorder for 4 relational databace to function, a number of basic rules need to be followed:

-20-
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Each table has a unique name.

Each table contains multiple rows.

Each row in a table is unique.

Every table has a key to uniquely identify the rows.

. Eachcolumnina table has a unique attribute name.

rules are implemented as part of the overall database design.

These

ORACLE

lational database management SyS
arketed by Oracle Corporation. Oracle

database designed for enterprise grid computing. The enterprise grid

the most flexible and cost effective Way

Oracle database ijsare tem. It is known as Oracle database,
Oracle DB or simply Oracle. It is produced and m

database is the first
and

computing provides {0 manage information

applications.

. EXPRESS EDITION (XE):

racle Database XE) is
and easy 10 manage.

a free, smaller-footprint edition of

Oracle Database Express Edition ©
Oracle Database. Oracle Database XE is casy to install

. FEATURES OF ORACLE EXPRESS EDITION(XE)

Administer the database

Create tables, views, and other databas¢ objects

Import, export, and view 1able data

ipls

Run queries and SQL scni
s cluding the system me nu commands and the

The Oracle I)alahmc
database administri ation "””
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Creating @ database user

installing and using SQL Developer, including creating databg
) Se connections,

SYSTEM REQUIREM:

T ANALYSIS

) INFORMATION GATHERING:.

Itisa depth study of end user information requirement that is needed before the design of new

information system can be completed. System analyst traditionally involved in the following

activitics.
Mecting: For this we meet our Guide prof. Harsha Paliwal whenever need. They suggested us
about including some new features to our project.

. SYSTEM FEASIBILITY:-

Economic feasibility:

There must be sufficient benefit in creating the system to make the cost acceptable. A system

can be developed technically and that will be used if installed must still be a good investment

for the organization. Financial benefit must equal or exceed the cost. The financial and

economical question raised by analyst during the preliminary investigation is for the purpose of

estimating the following:

(a) The cost to conduct the full system investigation.

(b) The cost of hardware and software.

Technical Feasibility:
and software, it deals with the

xisting computer hardware

Techn;
mical feasihili . s & ’ .
feasibility canter on the st 1S, he system is

asibil; : ing the
&ds‘b‘l“}’ of the required technology for implementing the P
4 . ~chnology.
d““l"PEd in windows environment using PHP technology P .
Ur'lc[ . IS [(:Chnil?ﬂuy cisi H 2
““le Tg Express Edition (XE), the project If

Hve v .
€ Very high configured system.

b
i
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Behavioral Feasibility:

Our system follows Behavioral feasibility

because of its friendliness in nature. Anyone can
operate easily for this we have dey

TECHNOLOGY USED:

cloped user interface and user friendly web app.

The system should be developed such that deployment of the system easy and effortless. Also

the technology should very casy and user friendly.

Wed had plenty of option select the technology and tools .The sclection criteria we set are
decided below:

The technology should be widely accepted in School Management.
The platform should be casy 10 develop and allow rapid development.
. The technology selected should be performs independent.

DATA FLOW DIAGRAM (DFD

ER- DIAGRAM |
l School
staff’

Rcsponsl‘ / Request '
: > Login . School
Admin . Response management )

: ) ' system
Request { Q_///
Response

Students
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TESTING

0 TESTING PLAN

Once source code has been generated, software must be tested to uncover (and correct) as many
errors as possible before delivery to customer. Our goal is to design a series of test cases that
have a high likelihood of finding errors. To uncover the errors software techniques are used.
These techniques provide systematic guidance for designing test that Exercise the internal logic
of software components, and Exercise the input and output domains of the program 10 uncover

errors in program function, behavior and performance.

TESTING - TECHNIQUES USED:
1. Functionality Testing

. We have verified there is no dead page or invalid redirects.
. We have checked all the validations on each field.

We have taken Wrong inputs to perform negative testing.

We have verified the workflow of the system.

.

2. Usability testing -
. We have tested the navigation and controls.
+ We have checked Content.

+  Checked for user intuition.

3. Interface testing —

0 Performed this technique 1o verify the interface and the data is flowing from one system

1o other.

.24 -
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4.Compatibility testing-
Browser compatibility

. Operating system compatibility

« Compatible to various devices like notebook, mobile, etc.

0 Performance testing- We have performed this testing to verify the server response
time and throughput under various load conditions.

3. Security testing —

+  We have performed to verify if the application is secured on web as data theft and

unauthonzed access are more common issues

TESTED ITEMS:

OQur tested items are like:

+ Check for Server and Internet Connections
«  Check for valid Source and Destination points entered by user
+ Orientation changes handling
«  Transitions between two activities and passing dala Matabase connections and updates
handling.
TESTING SCHEDULE:

We have tested each procedure back-to-back so that errors and omissions can be found as early

25 possible. Once the system has been developed fully we have tested it on diflerent devices,

and browsers which differs in configuration.

BLACK BOX TESTING

This is a software testing method in which the functionalities of software applications are tested
Withou having knowledge of internal code structure, implementation details and internal paths.
| . . I » v et : TETE 1 .
Black Box Testing mainly focuses on input and output of software applications and 1t is entirely

based on software requirements and specifications. It is also known as Behavioral Testing,
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WHITE BOX TESTING

This is software testing technique in which internal structure, design and coding of
coftware are tested to verify flow of input-output and to improve design, usability
and security. In white box testing, code is visible to testers so it is also called Clear

box testing, open box testing, transparent box testing, Code-based testing and

Glass box testing

INPUT/OUTPUT SCREEN
1.LOGIN PAGE
Q imeire i LI 5 g

& = C € rorenm=ieangyy

- T

- ——— e o ad e . -
.‘- -t . - -I - -
: F
R, A A a4 |
i 5 L . .
p

LOG X

_,..
§s

L

Pt O
u ke Q"




2. Admin side view
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. MANAGE STUDENT
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¢ Add Students
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« MANAGE TEACHER
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« ADD FEES
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« ADD MARKSHEET
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l.imitntlml- I this system we only add and temove information of school members and see their

recond,

*Only Admin can modity,

*Staft unable to create their own profile
*Eatry of false information eannot be changed,
* Sttt cannot search other stalf profile,

*Stall and Student cannot change any description of database.
|
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CONCLUSION

Finally, in the student School management system, the outcome of all the hard work

done for School management system is here. It is software that helps the user to
work with the School Data.

This software reduces the amount of manual data entry and gives greater
efficiency. The User Interface of it is very friendly and can be easily used by

anyone. It also decreases the amount of time taken to write details and other

modules.

All the details about students, teachers, and their other tasks can only be seen by
the verified users. This School Management System is a solution to all the
problems related to the Student Admission, Staff data maintain taken, Fees of

teachers and the students, etc.

In the end, we can say that this software is performing all the tasks accurately

and is doing the work for which it is made and this system can be implemented

n N number of schools.

4%-‘-:.: .
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“DEVELOPMENT OF RESEARCH SKILLS”

Selection Of Research Topic:

Choosing a topic after finding your research problem is important because the

topic guides your research and gives you a means to not only arrive at other

interesting topics but also direct you to discover new knowledge.

What is a Good Research Topic?
The signs of a good idea to keep in mind when choosing a research topic are the
following:

e narrow enough to answer one question in the paper;

e broad enough to cover several aspects of an issue;

e meaningful in the modern world;

e interesting to you.

Process of Choosing Research Topic-

Finding some decent ideas is a process containing several steps:

¢ Understand Why You Do Research -
Identify the reasons for wanting to conduct a study. It is the opportunity to learn
something new that drives through the process and choose a suitable and

interesting topic.




¢ Brainstorm Multiple Research Topic Ideas-
To get an idea of what research topics may be interesting, start with taking a
piece of paper and writing down anything you find interesting to learn, or learn
more, about. If you have some limitations regarding the theme from your
professor, make sure that you keep those in mind when you brainstorm research
ideas. Similarly, you can always google to see what other research paper writers
use as themes for their papers. It can also be helpful to identify a set of keywords
or areas that either you often spend time thinking of or your professor has

required you to focus on.

e Pick An Interesting Thing to Research-
After gaining an understanding of how to choose a research paper topic, start
looking for information. Take some of the keywords or a specific idea and start
looking for information. The more you find, the better you can see what appeals
the most in terms of a subject for study. Based on the instructions given for the

paper, narrow down the list of options to choose one.

Coming up with a research question- Choose a question that will help to shape

the information of your paper throughout the entire essay.

Make A Background Research on The Topic -

Start with going through some general information about the subject to get some
background information. As you research ideas, take notes about the subtopics
you come across. After you finish your data collection, go through the ideas you
have to identify a common theme they have. Restate it in a question form and

make it a research topic question for your project.




Finding Credible Resources for Research Paper:

When libraries and databases online don’t provide the expected answers, things
can go downhill. There’s also a problem that one can’t just use any source
available on the internet. Since the web is an enormous pool of information,
finding sources for research papers is becoming harder each year. That’s because
a lot of unreliable information has appeared lately, and it’s wrong to use such in

your research work.
Following are some ways to find credible resources in less time:

e Focus on paper topics-
Start the research journey by clearly determining paper topics and focusing
search and the research around them. It should give a clear idea of which
particular articles and materials to look into. It will also help in saving time

and ensure finding the most credible, relevant facts for the subject.

e Identify the purpose of the research-
Once you have your mindset on a specific topic, use it to narrow your
search and determine the purpose of your research. It will help in finding
the most relevant and suitable information. Identifying a fresh angle for
developing your topic is of the same importance as a good introduction for

a research paper.




e Use Academic Search Engine —
Academic search engines can be quite helpful in eliminating the lower-
quality resources and focusing on true research papers from reputable
organizations. Most people use Google, but despite being number one it
doesn’t always provide the most credible results.

Instead of relying on Google, it is recommended to use these tools:

Google Scholar —provides connections with countless credible and relevant
scholarly journals, including formatted citations in APA, AP, or MLA, all
exportable with BibTex or RefWorks.

Refseek — a web search tool that allows you to quickly browse countless journals,

newspapers, books, and documents without the annoying sponsored links or ads.

e Use different types of materials-
Use different types of materials to make the paper more convincing,
factual, informative, and interesting by incorporating real-life examples,

credible references, interviews, statistics, etc.

e Get college paper help-
If looking for useful materials online doesn’t give the results that you
hoped for, you can always resort to getting professional college paper help
from experts with years of experience in providing top-quality academic

assistance.




Writing Project Synopsis:

Project synopsis-
A Project Synopsis is an integral part of a thesis or research project.

A Project Synopsis is the gist of a project plan. It mentions the aims, objectives,
and other important details of the project. It is submitted to the competent
authority for approval, ethical clearance, peer review, formal registration to

universities to get an award or degree, or financial assistance from organizations.

A project synopsis gives a panoramic view of the research work conducted for a
quick analysis. A project synopsis should be conducted to facilitate the reviewer

to understand the project in a go. It should be precise and brief.

Project Synopsis Format-

™ .'*c_ '&'{-‘., -

Format of a Project Synopsis:

Title
Statement of the problem
and hypothesis

Aims and objectives
Literature Review
Research methodology
References




The project Synopsis should be written in the following format:

» Title —
It is crucial to give a title that aligns with your project. Any reader or
reviewer will eventually lose interest if the title does not justify the
contents of a project. The title should not be too short or too long. It should
adhere to the standard length of the title of a Project Synopsis. Make sure
not to mention the name of your university or the number of cases, or any

such irrelevant information in the title.

» Statement of the problem and hypothesis-
Do not skip writing a statement of the problem in clear and concise terms.
Developing an understanding of the reader's problem at the beginning of
the project synopsis helps the reader understand the research proposal. It
also allows the reader to devise a hypothesis. Ensure that the problem is
relevant to the present and mention the present status and relevance of the

problem.

The hypothesis is not haphazard guesswork. It should display the
experience, imagination, and knowledge of the researcher. The hypothesis
is an explanation of the relationship between two or more variables which

should be expressed in more than 200 words.




» Aims and objectives-A project synopsis should have the aims and
objectives of the concerned topic. There is no need to write a long list of

objectives.

» Literature Review-
Literature Review makes the reader familiar with the research. It
emphasizes the research conducted by other researchers to help the reader
comprehend the difficulties and anticipate additional problems. The
literature review should be written within 300 words with proper

references.

> Research methodology-
The research project comprises a research methodology. It should be
written in 150-200 words. A research methodology should cover study
settings, variables, data analysis, study design, sampling, controls, ethical

clearance, references, study methods, etc.

» Study Design-
Study design should incorporate community diagnosis, prospective study,
animal studies, follow-up study, descriptive designs, retrospective study,

etc.




» Sampling-
Sampling means choosing a sample of apt size for conducting the study.
The size of the sample depends on the study design. The study population
can be a population of people, a population of recipients, or a population of
cases. The sample size should be enough to give meaningful results.
Systemic, simple, stratified, and cluster sampling are some of the methods

of sampling. It should represent the population.

» Variables-
It is crucial Variables affect the outcome of a research project. Variables
should be quantified using a measurable unit. The use of multiple variables
in a research project helps in achieving the objectives. There are four major
types of variables, namely dependent variable, independent variable,

background variable, and intervening variable.

> Data Analysis-
Data analysis is one of the most important aspects of a research project. It
leads to results using statistical methods, data sorting methods, and

computer programs.




»> Data Collection-
Data Collection states how the data used in the research was collected. It
includes logistic support, organizational setup, and training. It also

mentions plans for collaboration or partnership with other organizations.

References-
Ensure to give proper referencing and follow the referencing style
recommended by your university. References and citations are an

important part of any project.

After the Development of research skills, we worked on the minor project

to apply the knowledge gained during the internship.




PROJECT- WORK

* Title:

Effect of fruit peels, raw vegetable by-products, and residual tea

leaves extract on growth of leafy vegetables.

* Introduction:

In traditional farming, farmers are using chemical fertilizers, insecticides, and pesticides
to increase the yield of crops. These crops contain a high number of toxic materials which
can greatly affect our health and environment.

With the help of kitchen gardening, we can shift towards a non-toxic and healthy
lifestyle. As the plants grown in kitchen gardening do not contain any toxic
materials. We can grow 100% organic and nutritious vegetables for the whole
family with Kitchen Garden. One of Kitchen Garden’s strengths is that the
vegetables contain vitamins and minerals of all kinds. This helps to counter the
food issue that now prevails in the country. Kitchen gardening will certainly
improve the home and backyard air quality which ultimately provides health

benefits.

The fruit peels, raw vegetable by-products, and residual tea leaves extract are
examples of garbage that accumulates in large quantities daily. It is a severe issue

that must be addressed in order to eliminate pollution from the environment. Fruit




peels, raw vegetable waste, and residual tea leaves extract are high in macro and
micronutrients that promote plant development which makes them usable as

organic fertilizers in kitchen gardening.

The women performing household chores can utilize this kitchen waste for the

improvement of plants cultivated in their kitchen gardens.

Nowadays people are becoming aware of kitchen gardening and plantation in
which these organic wastes can be used to promote nutrition for plants in the

following ways:

e Used Tea leaves contain all the three major nutrients (NPK) as well as
some trace minerals (Gupta., 2019) which makes the soil fertile thus

contributing to the growth of plants.

Fruit and vegetable peels are rich in antioxidants, potassium, magnesium, and fibers

which are good for plant health. (Soni., 2021).

* Literature Review:

Plants synthesize antioxidants that are low molecular weight such as glutathione
and ascorbate within the chloroplast stroma and cytosol by using NADPH as the
ultimate electron donor. These antioxidants function as redox buffers which
interact with numerous cellular components and influence plant growth and
development by modulating processes from mitosis and cell elongation to

senescence and death (Alscher et. al., 1997).




Alkaloids, terpenoids, sulfur-containing compounds, and phenolic and
polyphenolic compounds reduce oxidative damage by neutralizing the activities
of free radicals. (Kaur and Kapoor, 2001). These compounds are antioxidants

present in FAV (Barret et.al., 2005).

Ethyl acetate fractions of the peel contain a higher number of phenolic
compounds and it is also not surprising that peel extract contains higher
antioxidant activity as compared to pulp and seed. Using different solvents from
Canarium odontophyllum peel, pulp, and seeds were investigated for the presence
of antioxidant capacities in all the assays and the study showed that the peel
extract of C. odontophyllum can be efficiently used as a source of the natural

antioxidant agent (Prasad et al., 2010).

The studies generally reported that total phenolic content is a good indicator of
the antioxidant capacity of a plant and is very easy and convenient to analyze
plant antioxidative properties through it before further studies are carried out.
However, according to results obtained by Chanda et al., 2013 there is no
correlation between phenol content and antioxidant activity, suggesting that non-

phenolic compounds also contribute to the antioxidant property of plants.

It was reported by Mercy et al., 2014 that the fruit peel powder and extract can
increase soil fertility, soil microbes, plant growth, and yield so that, it can be used
as an alternative and effective source of nutrients for enriched growth and higher
yield. It was found that the growth of plants and yield increased and the leaves of
the plants remain green till harvesting by the use of fruit peel powder extract. In
addition, for the preparation of tissue culture media, fruit peel powder can be
used. This research reveals that the media containing fruit peel powder induce the

shoots from Vinca rosea. This research concludes that it can be possible to




replace the chemical fertilizers with fruit peel powder and extract to protect the

soil from infertility.

The antioxidant activity in an extract of peels of five kinds of fruits was assessed
by measuring DPPH (2,2-dimethyl-1-picryl-hydrazine-hydrate) radical
scavenging activity and ferric reducing power. The maximum antioxidants in
terms of total phenol, FRAP (ferric reducing antioxidant power), and total
flavonoid content were found in apple peels followed by orange, banana,
kiwifruit, and pineapple respectively. To replace the synthetic antioxidants the

peels could be dried under appropriate conditions and used as strong antioxidants

(Afsharnezhad et al., 2017).

The pulp extract and peel powder mixed had an almost significant effect in the
same direction as indicated and the study factors had affected stronger because of
their content of minerals, proteins, carbohydrates, and amino acids. It was
recommended to use higher concentrations of the peel powder and pulp extract

and to apply them at different growth stages (Fatkhan et al., 2020).

The macro and micronutrients which are beneficial for plant growth are very rich
in fruit peels. The fruit peels can be used as fertilizer to reduce the load of waste
and can get more benefits as compared to inorganic fertilizer. The study
conducted by Dayarathna and Karunarathna., 2021, on Okra ( Abelmoschus
esculentus) reveal that application of fruit peel powder at basal and the top
dressing had significant differences in plant height, na number of leaves per
plant, leaf area, chlorophyll content, flowering, dry weights of leaves, stem, root

and fruit, fruit length and girth.




By small-scale bead milling technique, the plant crystals from bulk materials of
black tea waste were successfully produced. The bulk suspension of black tea
waste possesses weak antioxidant activity but by the nanonization process it was
significantly improved. Based on the results of the study, it can be concluded that
nano milling is also applicable on plants wastes, e.g., black tea waste, and leads
to higher amounts of plant active constituents released in comparison with the
unprocessed corresponding bulk materials) without the use of organic solvents

(Abraham et al., 2021).

In fruits and vegetables (FAV), antioxidants are present as the important
ingredients. Fruits and vegetables have the oxidant constituent which generally
contributes to their protective effect. Antioxidants are natural radical terminators
such as vitamins A, C (ascorbic acid), E (a-tocopherol), B- and a-carotene, and
glutathione. Some fruits and vegetables such as citrus (orange, grapefruit, lime,
and lemon), grapes, pomegranates, strawberries, apples, dates, green and yellow
vegetables (peppers), cabbage, carrots, dark leafy greens, and banana have been

worldwide known to have antioxidants (Jideani et al., 2021).

* Aims and Objectives:

After reviewing the above studies, we aim to observe the effect on quality as well
as quantity of plant content by using fruit peels, raw vegetables, and residual tea

leaves extract for kitchen gardening.

The Germination Percentage would be studied.




¢ Study Design-

» Leafy vegetable selected for study: - Coriandrum sativum (Dhaniya).

> Sample collection-

e Fruit peels, raw vegetable waste, and used tea leaves from

kitchen by-products.
e The effect of extract obtained from fruit peels, raw vegetable waste, and

used tea leaves will be studied on 14 days seedling stage of Coriandrum

sativum (Dhaniya).

> Methods for extraction-

e Extract prepared with the R.O. water / Normal water.

% Requirements-

1. By products-

a) Used tea leaves

b) Vegetable peels / stale raw vegetables
c¢) Fruit peels

d) Fruit pulp

2. Soil

3. Strainer




4. Seeds

5. Petri plates

6. Beakers

7. Funnels

8. Pipettes

9. Labelling Stickers
10. Tape

11. Markers

12. Bottles

13. Cork

14. Pots

15. Tissue paper
16. Spray bottle

17. Trays

» Collection of soil-

We collected the soil from our college's ground. The soil was collected from the
area under the tree where the dry old shaded leaves were present on the upper

layer (Humus) which adds more nutrients to soils.




Reduction in soil particle size - The collected soil was large in the form of

particles sticking together. To get separate particles of reduced size, we firstly

crushed and filter the soil.




< Collection of materials-we
products such as-

» Used tea leaves
» Vegetable peels / stale raw vegetables
» Fruit peels

» Fruit pulp.

collected the kitchen by-




< Processing of material-
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1. Weighing-
Tea leaves used - 200gm
Vegetable by-product -400gm
Fruit peels -400gm

Fruit pulp -400gm

2. Grinding — Water used during grinding-
Tea leaves - 200gm in 700ml water
Vegetable by-products -400gm in 550ml water
Fruit peels -400gm 1250ml water

Fruit pulp -400gm in 1350ml water

3. Dilution during grinding to prepare juice-

Tea leaves juice - 100gm in 350 ml water
Vegetable juices -100gm in 138ml water
Fruit peels juice -100gm in 313ml water

Fruit pulp juice -100gm in 338ml water




4. Storage- in freezer

Treatment solutions-

Water

Tea leaves juice
Vegetable juices
Fruit peels juice

Fruit pulp juice

Mix- 1:1:1:1
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¢ Liquid Holding capacity of soil-

50 gm soil (Percolation method)
Water holding capacity- 27ml
With Tea leaves juice - 28 ml
With Vegetable juices - 27ml
With Fruit peels juice - 27ml
With Fruit pulp juice - 27m

With mixed juice- 28ml




** Buying Seed-

Brand - Nutech seeds
Quality - American green classic
Produced and marketed by AGRO IMPEX CORPORATION

Name of chemical used- THIRUM/ CAPTAN




<+ Processing of seeds-

Technically, each coriander seed contains two true seeds which are enclosed
in a hard, round, brown, or light grey husk. It is recommended to prepare the
seeds by splitting them into two halves, breaking the coat, and soaking them
in water before planting for 2-3 days. Splitting seeds by applying pressure is
called scarification. Though scarification or soaking of the seeds is not
crucial, it helps increase germination rate and speed. If you haven’t prepared

the seed before planting, maybe your seeds fail to break the seed coat and are

not germinating due to this reason.

<+ Soaking

seeds and their

| need- Soaking

coriander seeds are not
strictly necessary, but it
| is recommended.
Soaking the cilantro seed
~ is beneficial for the
~ germination process. It
. also helps to make the
cilantro seedlings softer
so they will grow faster.
We soaked seeds for

about 12 hours or more.




+* Soil container-

1 trial - Petri plates
2 trials - Petri plates

3 trials- Small-sized Pots

» Weighing of soil/amount of soil taken-

1 trial - 50 gm
2 trials - 50gm

3 trials - 1700gm

> No. Of seeds sown-

1 trial - 10

2 trials - 10

3 trials - 25




“*Sowing seeds-

1* trial and error- Poured 50 gm of soil into Petri plates a moistened the soil a

day before sowing seeds with Tea leaves juice, Vegetable juices, Fruit peels

juice, and Fruit pulp juice, Mixed juice according to the holding capacity of each

juice by soil. The next day we dug up soil one by one for sowing each seed and

then pressed the soil over the seed to cover it.
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Errors:
1. Moistened the soil a day before caused the problem in sowing seeds.

2. Pressing the soil over the seed to cover it harden the soil which is not helpful in

the germination of the seed as it needs porous soil around it to develop.

3. Using juices directly without dilution caused fungus. (Thought seeds are not

germinated due to fungal infections and other mistakes we done).
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2" trial and error- Taken 25 gm of soil and poured it into a Petri plate then put
the seeds one by one using a scapula and then covered the seeds with a remaining
half part that is 25 gm of soil and that moistened the soil only with water. Waited
for seeds to germinate and then thought to use juices but the seeds were not
germinated. (In the second trial we worked on our mistakes done in 1 trial but

even the seeds were not germinated even in the second trial)
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Conclusion- Coriander seeds can't germinate in Petri plates.




3" trial Taken 1500gm of soil and poured it into pots then put the seeds one by
one using a scapula and then covered the seeds with 200 gm of soil and that
moistened the soil only with water. Amount of water used- 918ml. Waited for

seeds to germinate and then thought to use juices.
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< Results- Seeds germinated in pots by the 6th day.

Details of irrigation in 1st trial and errors- The soil in the plates was irrigated

by water and different Juices made by us. No Seeds were found to be germinated.

Details of irrigation in second trial and errors- The Soil in the plates was
given different treatments. Water and various juices were given. The Juices were

diluted and used for irrigating the soil. No seeds were found to be germinated.
Details of irrigation in third trial and errors-

Day 1: Sowing Seeds in pots. All pots were irrigated only with water till the 6%
day. On Day 6™ Seeds started germinating in almost all the pots. Then different

pots were given different treatments for irrigation purposes.

o Pot 1- Water
o Pot 2- Fruit Peels Juice
o Pot 3- Fruit Pulp Juice

o Pot4- Tea Leaves Juice

o Pot 5- Vegetable Juice
o Pot 6- Mixed Juice

Madhya Pradesh, India

Indors, Madhya Pra




Pot 1: Water — Used as Control.

We used normal tap water for irrigation of pot 1. It was observed on Day 6™
seeds started germinating. The seedling was seen above the soil but the very next
day it was eaten by a mouse. From Day 7™ seedlings with leaves starts growing in

paired and single form as shown in the above figure. On the 12™ day, the Highest

seeds germination can be seen. All the plants were dead on Day 14™
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Pot 2: Fruit Peels -

On day 6 one paired seedling can be seen inside the soil. Started using Fruit peel
juice for irrigating on day 6. The same seedling was eaten by a mouse. On day
7™ one paired seedling inside the soil can be seen and the other 2 single seedlings

with leaves were grown. The highest germination showed by seeds on Day 11%,

Two to Three seedlings with leaves were dead and the other starts tilting. The
tilting of leaves was found to be a lesser extent. The growth using Fruit peel juice

during 14 days can be seen below.
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Pot 3: Fruit Pulp-

On Day 6" single seed was germinated inside the soil. Then started using Fruit
pulp juice for irrigating the soil. The next day 2 seedlings appeared above the soil
i.e., on the 7" day. The dying of seedlings with leaves started on Day 11", Two
seedlings with leaves died on the 11" day. On Day 12% six of the paired seedling
with leaves died and one single died. Maximum seedling with leaves died on day

14™ and all others were shown tilting. The highest germination occurred on Day
11",
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Pot 4: Tea Leaves —

No seedlings were found on the 6™ Day. The Tea leaves juice is then used for
irrigation of soil. On Day 7" one seedling appeared. From Day 8" seedlings with

leaves started growing in single or paired form. The highest germination was

shown on the 12" day of irrigation. On the 14" Day, 2-3 seedlings with leaves

were found to be dead. The remaining of them might also get dead.
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| Lat 22.694663°
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Pot 5: Vegetable Juice

None of the seeds germinated till the 6™ day. Vegetable juice is now being used
as a treatment for irrigation of soil. On the 7" day, one single seedling with
leaves appeared. After the 8" Day seedlings with leaves started growing in a
paired or single form. On the 12" Day one paired and two seedlings with leaves

died. The highest germination was shown on Day 12" only. On day 14" it can be

seen 2-3 seedlings died, some got tilted while others were still in the grown

position.
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Pot 6: Mixed Juice-

On Day 6" one single seedling and another paired seedling can be seen. The
Mixed juice is now started being given as a treatment to the soil for irrigating
purposes. It can be seen on day 7" only one single seedling from the previous day
is found while paired seedling was eaten by a mouse. The seedling with leaves
started growing on day 8" On the 11" day, a leaf is found dead in one of the

seedlings with leaves. The highest germination was on Day 12" Two paired

seedlings with leaves died on Day 14,

ral
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Highest No. of Plants Germinated Germination Percentage
Water 13 52%
Fruit Peels Juice 10 40%
Fruit Pulp Juice 18 72%
Tea Leaves Juice 14 56%
Vegetable Juice 15 60%
Mixed Juice 7 28%

Note: Paired Seedling with leaves is considered as one.

Germination Percentage

¥ Water

 Fruit Peels Juice
® Fruit Pulp Juice
¥ Tea Leaves Juice
» Vegetables Juice

® Mixed Juice




* Discussions:

As compared to Control the seed germination is found to be lesser in Fruit Peels
Juice and Mixed Juice while higher in Tea leaves, Vegetable, and Fruit pulp Juice

respectively.

Expected reasons due to which plant failed to grow-

After soaking, the coriander seeds should be spread evenly on the soil and kept
damp. If you’re growing coriander plants in pots, you need to maintain a constant

moisture level, which should be around 60 to 70 degrees Fahrenheit.

To ensure that cilantro seeds germinate, it’s best to soak the seeds before planting
them. In addition, the soil should be moist enough to support the seedlings.
Overwatering, however, will cause the seeds to rot. Besides soaking the seeds,
you should make sure that the soil isn’t too dry. During the first week, they’ll

need consistent moisture for a few weeks.

Another reason your cilantro (coriander) is not germinating is that you have sown
seeds too deep 1n the soil. Sow the seeds 'z to 4 inches deep in the ground. The
seeds need oxygen for germination. If buried too deep, the seeds may fail to get

the required oxygen levels crucial for growth.

Planting seeds when the soil temperature is extremely high causes the seeds to
suffer thermal stress. Though these are warm-season seeds, they’ll not grow until
the soil temperature is favorable for growth. For successful germination, the
temperature of the soil should be between 64-75 degrees Fahrenheit (18 to 24
degrees Celsius). And the night temperature should be between 50-64 degrees
Fahrenheit (10 to 18 degrees Celsius).




Coriander seeds require enough moisture for germination. However,
overwatering and moisture retention will cause seed rot. Make sure to keep the
soil moist but not waterlogged. If the seeds are not sprouted even after 3 weeks,
check a few seeds by digging. If seeds are rotten, sow again and be careful to
provide the right amount of moisture. On the other hand, cilantro seeds will not

germinate if the soil is too dry.

s Precautions-

Keep an eye on the pests such as the mice in your garden/area. Mice and birds
love to eat freshly sown/grown seeds. If you notice mice droppings near the seed
bed, there’s a possibility that mice have eaten the seeds. So, install mice traps in

your garden.
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Deb'ai:%g

ayasmeters foy POUcﬁ Ff”:"n/q Machuine 5
1. Az PBessure =
Lime — +hg/sqcm.

Machime — chg | §q.- cm
Zo  Termpexature % omi [k dzw'mg {-‘:’Nr’rna m poudel e -

+H Ee.cf,ff'ca:f:ren Og Pse packs sedfen —

15 ’Pzre-Pack F:‘“l‘frg Machine -
Number: —> 11

Make —  Samarpam fabyicators Ltd - . Decc
RMC chkqgu'rng

H15 valF

am PQCkagrﬂg__
{}ed‘“afcﬂry =»
Compyessed wit prassuee — 5K9 /5q-cm
ATY Comumption —2  50cy.mffie

Cooli’ma waee —2 loo M/t

Cooh’rrg watex 4emp- 2 20C
ofl uwsed —2 SAE 211

Headee Tamk Capauty —2 4o Litxe
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Demgth =y cm

Bycath — 35¢cm
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11l %ﬁf&mi of Toe -pac- Machine —
3 io Tuxm% dhe awo , irrgech‘gn, %oz:‘zsrdaj seal Switchu

¥ 2o Tuem en the awo switches & follow dhe film Jdo feed

' forward fox one wmoke um each fead -

Taon auto Switch GHT :

Shut off dhe supply of the Jiquidl to Uhe feadee tank
Placa +he oxdet % dhe film dube im cCam .

Tuxn en  vmarwal Jnjedfaﬂ swidch & Jdamk will empdy
udo  the cams -

when Jlow Stops duxm of) mamual imjedion switch .
Tuen G-Hr he 30’7714:01 Switch -

X

N ey AT I R e i e a ™

Sy
ik

C TP Ccleaming im place)y C leami'ﬂg of, Packaging

: ) Mac —
1o Pye-zimse with Movmal water Jo Bemoye Jasse ok

20 Cleamumg with Coustlc alkali Solutfon fox 20-25 mumudes ,
a 30°c
30 Hot water cixcuation 80-90C for 20 mimutes

4

Yo  “Fimal yimf’mg with mevma| watee fox 15 amimues -
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Milk Pyocessing Secten & city Supply >
Pw(%aﬁn& oﬁ milk u'bm%ihx amath ‘W’ﬁ”’fr amg »
Y daly Industdy - So the proper way of ik pyocessiTg
Very mpestand do get good quality 6f produds: ‘
The diary also s wel oxaamféed milk pocessing.
Socion - Heea thete dyps of pastenaized fhid ik
e produced such a5 OTM (5% fab | gofo SNF) | jmmdatdgg&
{ rfﬁ‘ a3 (j'hﬁ‘:’a {:ai ) §:5% SNF) y Cow milk (3898 6_5,1 | 3.,,5,“;].
Ful ceam Wk (6% faj , golo SNF) | Chah ( fok i 5NF],
Teo Specitl (fol (SNF) & Poxivac Jight

£ 'ﬁufsug Adities 0& Paoceasi’«a Section -+
¥ chrmrna of g milk |

¥ Sepaation of cteam and Shimmed milk

? wﬂmdatdf:;ahbn.

¥ Pasteurigation of milk

¥ Hemogunizatien

> Cweam Pasteurizakion

y Fﬂckﬂafwg o‘r f!wﬂ milk -

y Recomstution
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Dump Jc-aml‘i ( RMRD)

Filtyation waw muk ( RMRD)

¥

Plate chuler (4-57C) (rRMpO)

chilled anilk fn stoxa

&

N
Stamd axi zation,

Balum: Ltamk
Cemhifug}’l pump
Rc.awmfaﬁ’eﬂ o
Filtyation

3 damk € 5/ls4

v
Re,ggmeta.hem I & HG'mo&m\izahbn C"zrecum
¥ 3
&8unemh9ﬂ I Sl itk Cyeam
31C /155 AT .8
H“‘h'mc /1 ) Rﬂgnru.ca.hen -Ir Rngememhm =
R ‘g'n "_m- 4’ ° +
ca—w“i!ﬂh Rnﬂ.un&ahan-'m: R:.gem eﬁaﬁsn -3
rega,mexd‘em -I heatimg (85-88°) Heating (85-30%)
4 P exahen IL
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< the, —B-cd and SNF 9 s [[EES gequizememt . Stamd ardization
¥ 5% * For 2TM Cyeam us o Jbe Sepaxate .éot_ J@{uwﬂ‘g the

2%  fat amd SMP w do be added f;ozr mra'eabi’mg S5NF-
12 ® For stamdaxdized omuk fot & SNF adj st mant us dene a

PN above -

.

S0 e oy ful cyeam ymilk fat amd SNE adj'ub’fmm}rd'

o

T Sle Foy sMp mik shewd cendafn 0:49° fat & 8550 SNF-

i | Pagteutzation =

¥ e ’ :
B 5| Pastewization s dome by Reatimg every poxtide of mile to 37¢
'&, fox 15gec- do m?*ru'fm%e dhe baderdal Joad - %F‘F’OSP}‘H}%

dost shoud Le fneaah'v?- Ater pab{wtfgai:'gn vtk 5 hauld

be cosled to s¢ or _below

§5 S tamdads for umilh

TYPE oF MILK
YPE oF ode FAT °o/fe SNF

k 2D2TM 1-5 9.0
i % Cow mmilk 3-0 -5
s‘ ¥ Std: umik 4.5 8-5
g : FcM 6-0 9.6
% sl milke Nmrt o0-5 8- F
i Hemogemised itk b-0 9.6

Tea spedall 3.3 3-3
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1 Opexating pacameters foy Pastestiges -
Pudeudsed milk gomp. = g%

| Chitied. ymilk Jemp- = Maximmum 4

| Chidled. water imlet Jomp. 15T

Hot wodee imlet tomp. 5 g5 _go%

l\ Qe Prossun = 45 - 50 g/ cm?
I N Cyeam  Sepavtion &

: i Cyeam 4 the fat Fich pyxtion aﬁ otk shtamed

| R“P""g gt umd Stuzbed dy aravi'{d omethod ae

|| fogatien 95 Seprrakd & uyed 4% othie. producty
£ chpumh'm

cemfyi -

| Hemsgeizetion =

Lol

SCCCCCITCECCCTeEeeiasy

G

gaaeees

‘| 3t w wed do breakdswn dhe faf Globules o geduce |
‘ Jendany o ot do float en dhs Sudacs amd 11""""'5'!

| o e oream oy o e dop
|13 Chille,

Nuber of chillee = 4 (2 for Rawr milk 2 foo p3
Ty = Plake freat txcﬂum&u

s

Cupqrﬂa — 20000 fkLbh & 16,000 KLPH
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o No- of ploles = H wnd 64
W ¢ Ccol'r'fhg amedium = Chilled weter

¢ Tomp Rum&z — gC~=4C
o Wake Chulahon =2 30,000/ph

(2] Raw Mik Tamg'

* Wbl tamks 75
. Cu.Facﬂg — 15,000 L (each)

(51 Pustihed Hik Tinky

o Number o] Tamky = 3
. C“P“‘Hﬂ —2 15,000 L each)

141 Sifo,

¢ Wumber of o 79

Capacity — 30,000L (each)

¢ RM5T (mei[kan‘lﬂatﬁmk} —7 3 tamks

o PmST (Fostessiged itk Stowge tank) = 6 4anies

[s] ﬁ_mg

¢ Pump — 12
o Thr = Conitfgal
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SCpavation H5- ug’c H5-u8°C
Fat im cxeam 3g-uz2de S8-42°%e
Mak e Alpha Laval TetzaPak
Powex of Moto 15HP 15HP
RPM of, Motoy {460 1450
Wo. o, dise 125 135
Capacftg 10000 LPH 4 0600 LPH
Immee diamater of Bouwl 205l 20-5]
RPM of Bowl 6500 6500
Velt H1is 15
Fzrequ.lmtg. Eots 5% $

3 Cyeam Sepayatet (2 Mammual amd 1 Automated )

WNumber g
Tyre .
o Hmma,gmizah'em Temp. —>
o Pressure ey
° Cafucftz —
* Ol wed g

2. (1 mammuad & 1 auto)
Doulsle sl'agg

55- 66 C

i Stage - 2500 psi . 2™ stagy - 500

(3]
10,000LPH 3 20, 000 LPH

cngo 3o
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Owcrdirrg of, Milk

Powu'rna wmn weighment tamk
&

wegﬁﬂnw

@JUGJf’J(-j uq'm]gms

Dump Tamk
i

,!1A-l

. CWJJ,& stovage of Rau wiik

Ragemexation — 35

Regomerakion — I - 65°C

HEU.hf]H 0,} Tﬁ_gooc

i e HOld.!m;q

L ( | Ch‘i‘f’”}ﬁ Jdo below 6%

{

& Ptv;iwu'ifd mik tank 5°
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A dufzg product et milk Fa‘oclud s ]fuxﬂ pxoduced from
the wmilk & vmammals. QDG.L.r.J products axe  usvally ﬁz’jvﬂ.

i 'i‘ e’.’mcxﬁg rg(.ﬂJdLn(? -&nod ’D?rcd'u.-f,g A preduction Pia-'n_}- for
i dne Fro&‘amf-‘ﬂg ﬁf] -‘TTII-Jf ca.UPCF a dm?j ot g (;(_L:,Qj f—m.!‘ma‘
{

s

| pes of dainy pyoduds i-

i |

697 M1 reg Butter - Mestly milk fat | produced Jy chucning
ol cnam

0] 1 Guttamite - T Liid gt cver apfr. produing
R butler frem cyeam -

1
o =

£ (3] Panitt & Fevmomkd itk Product

< E [5] Cuvd. &~ The ekt cuxdled pact D{, milk used Lo

3 umake chewe -
| 6] Tce-mitk - Dow foi vexsion of, fce - cyeam.-
[4) Ice-cream 3 sloudy faggen cxeam , milk , fiavees
& amd ennuimfa.'n&
kl? 1 a1 he * Cloifed butte duy gofe ﬁmﬂ;ﬁﬁ bt

amd vemovad A& Jhe  selid um,

Scanned by PDF Scanner


http://onelink.to/whvcc8

':'-? (9] Cheese 3 Pzoduced Lu(j Ceagujatfmg iR 49p(u:aii7’ﬂg

fxeom .urﬂ% amd  Jettimg itk wipem, 8@1@63@5‘?
with badexia «and gemetimes also with «extasm vmolds -

L10-] wfw&:' The [iquid cl¥aimed hrem. cueds amd used.
fo¥ fuxthex \PEO((’J&‘JJQ’NQ 0¥ as a Jivestock feed-

[11-] 1?& = MR Jevmented luy Stveptococcus saivarivy
¥ 5pp-,dﬁﬂxm0fvhﬂu¢ amd Ladobagllus delbrueckii spp-
buqun'(ups(gmdim with additienal baderia, such as
Jgadobaci[lubaddopﬁ]lué '

[127] Evafaozra_ted ok §- Milk wifhou.f added 5U§a.t-

[134] Khoa - Mik which fhas ben (Gmrdetejg cencendxated
VRS _1,_.3 evapoyation . weed um  Imdiam cufsime Jmcludf"'rg
ajab d"annwn, peda efc-

| (141 Cendemsed Milk 2= Milk which Bas ben concentrated.
evapoyation, with 5Ugar added for edyced paocess
Hme amd demaex, Jde im am opemed. cam -

: [15.] M e uﬁaa p¥oduc ’?vgﬁ omilk {fat amd.
S Judxitienal P?foduct'

[16-] Milk powder s Pyqduced] ¥emovimg Hhe water
frem ymilk ng & i

[#] Cutweed Milk o Re)semlblﬁnJ buHeomik Jbut wses

2 { fa) Culbuees -

il st geast qmdo bacteri )

Rl (5] Clotled cxeam 5= Ttk | Speenable cseam vmade by - eati ;wz
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s chioming fyesh or fesmerded cyeam 0¥ k|
8 |, sepoval he buflerfar fprem e buttemik
Buter comsishs of butierfor . ymutk profen. & wader -
i > Most {xequﬂr&lg umade -me cows ke -
g Bufer uy o waler ~im=-o0i] emulsion ‘o’eaultmd {aarn
am imiession o, dht Ceanm , m water - jm-ail
ommubsion , Jhe amudk proferns axe Jhe emutlsfrees -

Pa’od.udl'em,o{- Butter - Butler s Paodureu' J‘j
chuming ( a pioces ahich dlamagy e grembsans
o, butes fal .&amd am Cfeasm fa'esu.lhma am the
Pyodudia-noﬁ small bufler grosis - Trare butfer grai
f‘[oa} wn fhe wake-based puction of it (deam
called butlemdk - T butlesmlic 4 hon drimed.
and 1 yequied wmose buflemik cam be Fesmovel_

by zinsimg She gra with watte Fimally G grain
‘5|!3N' variafion v dh Pa'od@gnm

£ ou proed’
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that oagimakd un omciont Tmdia - Gihus 2 prep -
aerd th smwne;cifrg butter . which uh chuzmed Faem
Cream amd ‘ere:mwfmd Jha liquid zesidug -

> Spices cam be odded fox flavoy -

2 Thy texlurs , Coler amd Jaste of 3hu depemd en
dho quahy of e butke | Ssurca of muk usel
im Hu procems B Jhe dmnﬁer\m.& JJoilf‘ma.

S Produdion of Ghai- Differmt umethed aet

wed or Jhe preparafion of ghu hee methods u
1. Imdiao'nmg(duij methoek.
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and ub J_hucmi?ﬁ ando  utfet -

il . Divedt Cxeam Method 3 The small dader we
. a rechmologically impoved wmethod {ox “fj'r‘“ mmﬂg’
which amvelves Jhe  Seporation sl Cream Jyem vmdk
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& — This pyO®S gmb the meed for produdion of, buttee.
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| { adulte xaten Jud me,};upﬂjw middlemen amd um{adh{u
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A amilk P¥0cesso¥ ot amdler  will
S e assweed o the  qualily of vaw milk &t Ceriain
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% trampotation Gﬁ milk faom  dhe producer o
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S04 1> What 5 milk qUulilg Contyal, ?
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mille p3oduds: d

The Jests axt de»fgmedl Jdo emsute Jhat ymilk peducts
megt acepted stamdoxds fox chemical composiion &

puﬂI& ar well Jw%%-%@“’z%m—r%%r



http://onelink.to/whvcc8

T ’ =
L ~ -

e

[y Techmique used n midk “testing and. qually Comvel
Sl ;

§ . l. \M“k Smpjlﬂg‘v 0 ._ACCu_tgj{, Saj‘{n{lllofﬂg ._Jjb \_,H'LQ %};ﬁf

:
3
118
i ., J R
3 pse-zfequimk fox fow amd] juzsf 71;(11413 cents
quid vmilk um Cams amd ke anfcs

I&;_ ‘
¢ 8 TR
-y A

203

Ho

T
e A

S%temn- cs : e
Sheud e dho‘aoughléj smived Jo dispuese Fdhe muk

fat Jbefore a vmilk sample - Jb» Jdukem for amy
chamicad  Condbyael Jest”

» bﬂ% A
.4--6;‘%?". )
WO ool T
. s T
1 ] ' Iy

-
v A %

PGPE&MI}GHVQ Sw.mrue;o Gé' packed pzfodud—& vmust
be -takem fo¥ amy Jmvestigatien em qvaiﬂa- P lumgees
amd dippus wme used M Sampling omilk faem
milk.  Coms -

e e?ivﬂncliﬂg ik foX badexio.lpcc]?ral testing 3=

; Scumfufmccj gilic  fox budw’ologfcal tests Yequize a
Jot of com. Dippecs wed vmust —have _beemn sterlizes
wi am autocdave or pussure cooker fox ar Jeast
15 mum at 120C before famd um o¥der umot o
cerdamimare Jho sample-

on Jhe 5pot &tenlizabon vmay be employed .u.s?mg
Fotfo Alcohel swals anck  flaming 0¥ Scaling wn hot

steam wor ubm'/l'mg, Wake fot L omimute -

_sal”
nn PDF nner



http://onelink.to/whvcc8

3 > 3T TR 3 B RT3 Ry e Iy i s s
3= 1 K T o = - i -"tl‘!ﬂ- -ﬂ-:%' ’ & ~ . % /_F
3 LN v kil N ne ”-"5"“"*‘- %3k et g eai e i b SRR T .o e o, | o
= g&t‘s‘q-g‘}r‘ o, i A A R R e e TR E S e AL LT RN s .
- o e L i e o = P! N o S .4‘ {.-‘5:; . \ - [ "Mr
‘ i Y . . Bkt e ok R R L AT A 5 s
N e A N : 3 ST A ¥ B -rs
> - #y e - bt » ‘_.3(.‘.4.,! — . - e % ., _i:.-: e p. . \:""7"‘1
3 a8 el i T ; i
5 L ; e - T W
=Y S = el
el o . - » - P S
N 5 sy = AT - *
2 S - T = e _ar e ‘iﬁ'_‘j—__v Al Y ]

??5% ewation of s

a/mﬂ_e— % Mik Samples fox butlerfe
{U:{fmé May Jbe prosexed with chomicals Jike Potassium
dichyemae - Milk Samples that fAave Lean ept cOaffm/cL
a b’e{‘si}jexaiot 0¥ [ce —box vmust %ﬁzf e warmed. im
watee  bath ab Uo'C / cooled to 20T, mixed wmd a.

Sample dhem Uakem fox J_)uﬂu&d et it -

SF Jhe Jaboxafox(Lj Cammot Stark woxk en a Sample

fmmedfakla waftex sampl‘fmj, Jre Sampde st e
cooled. 4o uneakt Mfmg meh}- Cfuff""g amnd e
et «ool &ill dhe woxk cam Staet-

I bampler a¥e do be dokem im Jhe field e.g- at a
ALk Cooh'ma cemir, J& boxes with i pecks -axe

meﬁd‘

@ oﬁa_bd.h.ng am& ’B'ecobdb k&pirrgh:- LSQ”T‘{U% must be,

o8 Clearly Jabelled with yvnamye of. formee ot Code umo- amd.
B oo G‘fy dats and pawy imdude um Stamd ar o date
Sheats

3 2

Good secord vmust be kept vneat amd im a day ploce .

9t us desizalle that umilk pody wes Shauwd. Seq thae omulle

: bm_rrg Jested amd dhe  weco¥ds Shawd Jbe vmade avada
nn PDF nner


http://onelink.to/whvcc8

—_—

e h“- ¥ ,-.' T Sl Pl P Rl ¥ 3 ‘!
. vi T Par 4

| 2 Moistuzy et
= Solid unot fat ((SNF) test

) (TC;St COTIOtU(,{ea[ ot 5ancﬁ,_f= !Gb__v"‘7

There. oxe wmuwmbez ij Josts camsied- . Seme c»i] +hem
aye @b follows o

-7 (Alcohol Test

s Oxgamo!epifc Test
7 Addity Test
—  Coxyeded lademater ?readl'fncfj C cLR)

—  (nexber method for fat test -

| L] Gxgamoleph‘c. Tlest = The O¥gamoleptc fost

peemits  ¥apid sega'egah'm S poor quality ymijk
at Jhe ¢mik “d’ﬁceiw'mg plateforymm .
7 Ve gquipument s wequived. bud She smilk grodee
st Hawe good Semse of  Sight | small amd aste.

= The desult of vhe dest & sbtaimed. imstamtly

amd Jhe Cest %\rha Jest wer  Jaws-

Scanned by PDF Scanner


http://onelink.to/whvcc8

Open a com oém'uUa

Irvwrned{a.l-%j smell the wmilk

|

Obseoove the appeawamce of the umilk

9f still unable Jo vmake a clear d'udge;mem}\ Jask
Jhe mik but de Mot Swallow Gk -

spit s milk sample dmie & Lycket pyovided for
Uhat purpsse o¥ unto a dramn |, flwh  with wake

book bt Jhe cam lid amd She wmidk cCam Jo ¢ hedk
CleamJ’ mes

C23 cAlcofel rrw[ $- (The Jdest W ciufc.k amdl simple - 9t
" iy based en qrru.{al,;h% o& dhe Pxotum ahem the
Jewels OL acd amd ‘Jemme} e imcyeased amd adec].
upen J.-a Jhe dlcohel - \Also  imcyeased devels of
albumamn amd swt comcembyation Yeswd dm o
Positive dest-

R IR
Scanned by PDF Scanner


http://onelink.to/whvcc8

The Jdest s dene \J.la miximg equal ameunt  of

ik amd 6%90 ol ethamal sel™ dm a small
bottle o¥ test +ube . l

If she Jested omilk ob GJU 800& quaﬁtzj‘ Fhexe will
be o cooguiczh"en\ clottimg &t Pa’e,cipﬂﬂh"an Jowk
o Jdb mecessary  Jo look o small dumps -

!

The fisst clotting due o acfd development cam st
be seem a) 0-24 —0-23¢e fadic add -

Fox Youlime +ez=h‘mg omls Db mixed with 2mb ggy, ‘-‘UrMI

| [3-] dcrd@, Mest &~ Badexia shat mo¥mally develop
om Fowr omuilk p¥oduce ymoxe wr Jews of Jadkic

acid- Im Jhe acid:lﬂ tent Lhe wdd us rnwnqﬂg‘dt
with 04 N Sodium ‘f-(jdxon'd.n omd the ameunt o

alkalfne 15 omeasuyed -

Tha nadueal acidiy of Uk U 0-16 013

Scanned by PDF Scanner



http://onelink.to/whvcc8

I — L. y_. ~ .
£ . s
- - . b b -
- -y 3 v .
. | 07 St I - S T x et ~
i IS = 3
= i =% ¥ %
T e e ] R eaare i v : € 3" b
- : e 2 R i Vg ot T Tt o o
) T Y &4 RPN e o e —
¥ :1"\ - Kreay 2t i T o e i - 3

3 g fm st
g md @fy dhe  mulk measured 1M Jhe PBO(QI%MCLK

1-11&% Phemopthalelm is addec] amd Jhem slouﬂg fzom -
the  bureHe

0-1N Sodium ‘F\adaoxﬁl\LLUﬂdn?L cemt mueuA fTﬂfxfrﬂg . wnt!
a foumt pimk Colour appeocs

The wmusmber of Ml afj &odiLym ‘P@d?{oxfd@. Saludion
divided by o expsesses tha [uccemtoge of
lache acid

/

- r4q] (recher Melhoog- ¢~ This Jp he umost accueadt.

‘ Scientific omithod of checking Uhe far content i
the omite - TIm thus  method 1070 of, HzSo0y (307.
dilue ) + 10-3sml of mulh W daken um o det tule

with appopriake motkimg . To Fha L ml of Al
oJcoﬂoJ uy added - 5]’!qu well EQGE,’TUUIFUS( O ak T
¥pan  fo¥ 3y - ﬂﬁagxnmwmmoff frat
cordent im dhe aulk

@u,rgs\)-hue Seme Je# aw  Carmed out {for mmulk

Jodud such ay  moistue Jest e & du pemn aumim
d cauexjed 198 anudic - d =

Scanned by PDF Scanner


http://onelink.to/whvcc8

/_Pxoceduu.'

Im Bulgremdde add toml H2504 Croer)

with She Relp of, piutle add 10-3sml mulk {zem
Side  6f) Jhe  walls

Add 1ml of Ji'mai alcohel
v

Mix Welk

v

Cemtzifuge fo¥ 3-umum at 12003pm

Hrserse aeodﬁn(j

[54] ;Cacte’me%ex Test o= Additien of water to ok
cam Je a big pxoblem whew wwe Pave wnfaithful

faxm woskes | vmUR _tramsposfers amd reedy
wulk  hawkes A Juw fovmers may ctlso fall wictim
ol Jhis illegcu qud{u.-

Milk has a SPecff"C 5eﬂmty . Whem ik adud t erec
With wdaer oz ethe vmaleriols arse added ox both
misdeeds amt computted | Jhe demsity o) mullk chamge
frem s umevmal value Jo abmermad .

Mue Jodemaer Jest debigmﬂzf Jo ceted) Hha chamg,e
un clemsity 05, such aduwltexated umilje”

Scanned by PDF Scanner



http://onelink.to/whvcc8

Mix the unilk Sample qemtly amd peur ik gemty imfo
a dmenbw:img

calt"ndet

b



http://onelink.to/whvcc8

C.entaifﬂw_eifms axticle 75 abeut the Sciemdific devia
———==U=A loboyadory Jabletop ;e,-maffug{-
h Ju.bnﬁtﬂusld 5 a piee e{J_ equipment Jhat puts -am
thec! im votatlen areund o fixed @b apylying G poken-
t:'o.uH a Fo{emiiolly s{xema force. perpemdicular o othe
s o) 5piM. The Conbyfuge works wsimg Jhe secimen-
batien peincie, whan Jhe cemhipdal accdesation e
domsee subslamcas amch pardices Jo (Mo suwaerd M
dhe modial divecion - A laboxalory (enbifuge dhat wies
samye Jube, Jhe nadial decdesation cames demser
paxtfde, Jo setlle Jo Jdhe battem .ain‘ She Jube
ufde Jow demsity Substamces ¥ise do dhe top-

| hoa o 3ty of Contefige dsfyned fox difjpurt
appliCation -~ J
> Tdwtsiol scale Conhifugl art (fsnmmnlg wed Lm
acudng  cund waste pwlew'nél Jo osecimuent
E:Lupamdod Solids , 08 Jo Sepayate Sl Jigwd:
> JAm example I the Cxearn Sepoxatot fmumd dm

daxes -

nn PDF Scanner


http://onelink.to/whvcc8

Lo e (8 T e - 5 . 1 sl
; e o S P e W e R T e L TR e LT
L -3 . p ety Gl e L Tl T e A s
- e e N e S e A i

- lﬂuage carnjzsn"fugz are wsed do st ade %i\qﬁ aefcw}fy
G o¥ accelexation emviyenments ( fox 0-3.,ﬁa'gﬁ—6-| t¥alumg
fox Adest pilots)-

": — Medium =ized Cemhifuaz axe wsed. Jam uwm%fm(j

' umachines  amd  Seme swi'frmmh(cj pools 4o wsiTg
water eut of  fabsies

Has  Joeem developed amd comumexcialized jot delection
&B cemm\gnla wed adulfexamts uh milk - Simple amck
wapid Jest p¥ocecdurss used um [Rud cam dued dha
[(LUen® of  uxd . MmN {)—uﬂh'sw , Staxch , sucysse "
Glucote , salk ,ﬁadzoae_m pexorde iy comp arumy Thae

coloys doveloped alter addition 06_ Jent zeaa,w.h Jo
Ul -

= The fib by oawdilable Im  these pack Sizes , " Smay”
“medium’ amd loxac", each suiled for Specific
usage . emamely o househsld Jeve daie:j
Coofarahve § daky plams Jeval .

nn PDF nner


http://onelink.to/whvcc8

-

Moistuee BalamaL

LT

a3,

«vjﬁf» '-'.-;:sr - .-7_-,_ i

=

bl M one

'TEP ameumnt rfq] Jrnolgtuey am 4 Wodye cam qreaty
J v A A

UJLﬂf}p‘} PG,UElvr-rl ?L-'uu;j g Y@U cam Wse a TNOMTWRLE

,:LrTu_g_szgt Jo umens Uee .j‘h.# r]"?"_".ll.’nﬂ_f IJ.'r\SH -‘.“I.J. o

p!odud LMJor_n dha d!ﬂf-na p‘.‘ft:(‘l‘f;

| * Electrortc Bolana *-

The a}u[dﬂ,ﬂ' woy Jo umderstamd Jhe P?j’\--"l‘\(rj‘dc
st fow  tlechanic balamees wovk | Jb Jo %m\
(S undesstand 'ﬁowd’h-ﬂj arg {estryckd

i F o Tuo tyw-

9 i~ v %Jedre'mogmhc {:oJarﬂLr'ﬂg i;jfl.z

9 Slechiral gesistumer wire Jdgpe (lood cell typs)
e mmgmd‘fc St wes -

P (| O it

A maamufc sligyer 6k Jmangnl JMUKRE Ah G

Jabaratory devite JHhak e @ Yotatimg
umag mehc -ﬁi?)d do cause a Sty bar (akso called

“fea") immused am @ diqud Jo spim Very

quichy, S shaimg -

nn PDF nner


http://onelink.to/whvcc8

yyy

'
-

Hot Plake

FYyyy.

E
CdLLLLLL

[ YT
—_— — g . 0 (LT
| g f J
; P
+ }
[ N Al
| M |ermamte
[
pr

waler batn

o TWald batn A
Yt | a cendamer « Lilleck
i T 5 9 & used do imCubak et

nler 0 _.l-‘.'Jl',_JI f l".’|'_'._'J
|

e
b ——

ensfamt  10my

t n

i | kin llg w 1o N ey -.1_‘-
Ed 2 90w oalsy twed JO emabl g gl €

+empe Qe -

yeacHenw Jo octue of Tugh

3

® [5.0:D: Tmcubatst .
Imcubalor v a device

el

>
. 44"""-"-'-'-41.!-.

®

>
¥

4

. Py o | ~ il b gar
wsed Jdo e amd  dmawmtam M (¥ ologic al culiue
0

ot cell culjurs

-

The imcubatot vmaimtains ophmal Jemp. | ?m_w-idﬁ

Tl

amd ot wenditiem  Such o Jdhe o and © Kygum

44

K~

Gaide

condemt o G abmp

A
'f,m DO rtkoe
U

- o
ks

3 — (The /mosl (emmenly used Jump. Lath

IvH

£ SUCh  ab Fhe Psequamtly wed £ coli . gy wel at
(é]

manrymaliam

Uhese

I
¢

el -_|_||,|:'-."' RTC QA

JCI ovclifiona

Scanned by PDF Scanner


http://onelink.to/whvcc8

Micrswune

a

Hasmnll
0 JNaem oLl b e

Dem. 3 in guem ut

i i i _|'I s !j-'l}"\‘-""-'
cha vnlwr LhP( Ie 1 i

7!,_,_{,1‘_{{ ol a Suwbstamce

rookimg « Rudmy {ienames ace

14

Purpose  gUams ‘L(‘.ﬁ" dM f t

LU KNG Feypechivels
Lg% H{:{ i s .l C ,1'

k."\'ii.L_'}l,’gjLUdde. e Tl"’la anticle ub Cl'bfﬂ_tf Jhe eledio

’ mg appliamcs
qmagmatic WOV - Foy e L\.\n'm:“&‘ CLELIEUTL
: s of el edygmag nehe  Fodiatior
v

L
Micyowanes o & 1ot

f : LT F { 4 M
with "-LI&F‘,,-'EIP_.TI;.’H"’M ftl-‘l‘t4x.‘7{‘r1 frem iqn JO
d q d

oith frequunw  betwern 300 MHz (w0 cm) G 300Gz
s Lot

%m Cm% o qn ‘:-1‘ﬂ|fh'on‘:n6"%kjl a ﬂJﬁmﬂ

_immma —umid (eru) o @ Umk wsed Jo esimak
C

dhe uno of viable badexia oc fumgel celly um

a Samp

Viable us (J.lﬁ_imec{ ax Jhe ability Uo Mty Ve
brmc»?j fisslion undex the cenfraled condifig

(oumk with .Mﬁmij- ;'m'ﬁwrg wmik ?G?uxm (‘LLUu&rrg_
G umicsshes amd  Ccoumdy 'rH viable celli,

Scanned by PDF Scanner


http://onelink.to/whvcc8

S

Yok

5

e

MilR amd daigj ondudb axe ynafue ally ¥ich
Sources ij a wide aama—( O{r €ssemdial mud siembs
¥ and (make q Sigfm“ffcaml‘ uontaibution Lo

= T

patt o produd bHased dietary guidelimes  acysss
amd dcu% A with 8ood Yewon, '?J"‘-’(oﬁfm'za::f 7%
O of, e comporents of a feasthy dietaey
aH exm -

Milk & dawy produets aee veesadile
amd sfhm dhat  nupitienal bomefibs un am
erysyable, comvenient & ajf oxdable Wway -



http://onelink.to/whvcc8

J have completed Shis Fepost Ly She
Various Jype of  Soudce . That us imfewnet
amd othee Sovsce of ‘_bnow!edgg Jook - 3
thamkful Jdo vmy Jeachues  wwho guided ume {ox
smaking this pgject amel T alko - Hhankcfut
my  friend who fep vme um ymakung Jha



http://onelink.to/whvcc8

soGi2 Aed3l gou A4 aatfGa s

INDORE SAHAKAR!I DUGDH SANGH MYDT.

GSTIN - 23AAAJI0016N1ZK

An ISO 9001 : 2015 : 2015, 22000 : 2005 & 14001 Certified Organisation S . 0

q1CT Al HiTord], SN - 453 771 (1.9.) Chanda Talawali, Manglia, INDORE - 453771 (M.P.)
ST / Phone : 0731 - 2802535, 2811553, 2811162, 2811132

QW [Fax : 0731-2811559 §-34e /E-mail : sanchimsids@gmail.com
Toll Free No. 18002332535

No..0127../GM(PO)/PRODUCTION/ISDSM/2022 Date:- 28.04.2022

| TRAINING CERTIFICATE

This is to certify that “Ms. Aayushi Geswami” Student of M.Sc.

(Biotechnology) IVth Semester from Government Holkar (Model, autonomous)
Science Collage Indore (M.P.) has undergone 15 Days Internship Training
from 11/04/2022 to 25/04/2022 at Indore Sahakari Dugdh Sangh
Maryadit, Indore.

During the training period she has taken keen interest tolearn the
various activities of our dairy plant,

I appreciate her work & wish her best of luck.

Place:- Mangliya Indore (M.P.)
Date:- 28.04.2022

nn PDF


http://onelink.to/whvcc8

NAAC Accredited ( “A” Grade )
Indore

GOVT. HOLKAR(Model,
Autonomous) SCIENCE
COLLEGE, 452001(MP

SESSION:-2021-22

TOPIC:- Identification of metals in soil by AAS

SUBMITTED TO SUBMITTED BY
DR. ANAMIKA JAIN(HOD) SHIVKUMAR SINGH
DEPARTMENT PARASTE

OF CHEMISTRY M.Sc. Final year

Enrollment no:-
DS1712820



ACKNOWLEDGEMENT

The journey started as a student towards the Professional Life with the aim
in mind to learn the Practical aspects of life, ended as a memorable
experience, which also helped me to come off with flying COLOURS.

No work can be completed without help and contributions. The
preparation of presentation of this humble work encompasses the
immense ad unlimited help and sound though of innumerable people.

My special thanks to Dr. Suresh T. SILAWAT Sir, Principal Holkar Science
College , Additional Director, Higher Education, Indore District and Dr.
Anamika Jain Ma’am, Head of Department (Chemistry) for providing this
opportunity to associate myself with them for the training.

I express my deep and sincere gratitude to Dr. Aparna GANDHE Ma’am,
Convener for her guidance, supervision, expert suggestion and
encouragement which helped me to live a disciplined life and to tide over
the hardship encountered during studies.

| express my sincere gratitude to our trainer MR. Subodh Thakur Sir for
providing us his most valuable guidance and affable treatment at every
stage of the internship to boost our morale and helping me in learning
various instruments, which helped me to add a feather in my cap.

I’'m also very grateful to Dr. Namita Khosla Ma’am, Coordinator for being
with us during the whole internship PROGRAMMIE for encouraging us and
helping us in completion of our internship report.

Last but not the least, My sincere gratitude to my parents for making me
capable to do everything of my choice and for standing behind me as the
most strong pillars of support and to all the people who knowingly or
unknowingly supported me, for my moral to make this project a reality.

SHIVKUMAR SINGH PARASTE

M.Sc. FINAL



DECLARATION

| SHIVKUMAR SINGH PARASTE , Student of M.Sc. (Chemistry) IV Semester
from Government Autonomous Holkar Science College, hereby declare that
the presented report of my Internship titled “INTERNSHIP TRAINING ON
INSTRUMENTATION TECHNIQUES” is uniquely prepared by me after the
completion of 15 days of training i.e. from 23/03/2022 to 05/04/2022 from
Government Autonomous Holkar Science College.

I also confirm that the report is performed for my academic requirements
only, not for any other purposes.

The report is truly based on laboratory works, research and training.

Signature:- M

SHIVKUMAR SINGH PARASTE
PLAC:- INDORE M.Sc. FINAL



>

AN N N N NN 4 AN NI NN

Y

YV V

>

>

INDEX

Atomic absorption spectroscopy (AAS)
Introduction

Invention

Principle

Instrumentation

Identification of metal in soil (process)
Soil introduction

Material and method

Chemical required

Instrument required

Sample collection

Digestion of soil sample

Soil sample taken

Detection of metal by uv spectrometer
Peak observed and detection of metal ions
Analysis of soil sample by AAS

Result and Discussion

Conclusion



ATOMIC ABSORPTION SPECTROSCOPY




INTRODUCTION

» Atomic absorption spectrometry (AAS) is a technique
in which free gaseous atoms absorb electromagnetic
radiation at a specific wavelength to produce a
corresponding measurable signal. The absorption
signal is proportional to the concentration of the free

atoms present in the optical path.

» In analytical chemistry the technique is used for
determining the concentration of a particular element
(the analyte) in a sample to be analyzed. AAS can be
used to determine over 70 different elements in
solution, or directly in solid samples Vvia
electrothermal vaporization,[citation needed] and is
used in pharmacology, biophysics, archaeology and

toxicology resear

» Atomic absorption spectrometry has many uses in

different areas of chemistry such as clinical analysis of

metals in biological fluids and tissues such as whole

blood, plasma, urine, saliva, brain tissue, liver, hair,

muscle tissue. Atomic absorption spectrometry can be

used in qualitative and quantitative analysis.



INVENTION

scientist Alan Walsh,

The concept of atomic absorption spectroscopy (AAS)

came to CSIRO scientist Alan Walsh in a flash of

inspiration as he was gardening at his Melbourne home.
This led to an invention that has since been labelled as
one of the most significant achievements in chemical

analysis last century.

Atomic Absorption Spectroscopy:
An Aussie Invention

* Developed by Alan Walsh (below) of the
CSIRO in early 1950s.




ATOMIC ABSORPTION SPECTROSCOPY PRINCIPLE

» The technique makes use of the atomic absorption

Y V

>

spectrum of a sample in order to assess the
concentration of specific analytes within it. It
requires standards with known analyte content to
establish the relation between the measured
absorbance and the analyte concentration and relies

therefore on the Beer—Lambert law.

Electrons promote to higher orbitals for a short
amount of time by absorbing a energy
M + hv > M*
Relises on Beer-Lambert Law
A= a.b.c

- || -

Ground-state
molecule, WM
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AAS INSTRUMENTATION

For instrumentation, flame,non-flame, and graphite
furnace is available in atomic absorption
instrumentation . Any atomic absorption spectroscopy
instrumentation has the following types of
components,

Radiation source-(HOLLOW CATHODE LAMP)
Atomizer-(flame atomizer)

Monochromater

Detecter

Amplifier

Recorder

Focusing Lenses

gl Wavelength
Radiation Source AN S ‘ Detector

Signal Processor — Amplifier




flame

amplifier
lense 3 lense _|
““ |
m — 5 ﬁ_,,‘—b
hollow E ; monochromator dapetr

cathode
fuel gas
oxidizing gas

gt_

recorder

sample solution

Natural gas-Air
Propane-Air
Hydrogen-Air

Hydrogen-Oxygen

Acetylene-Alr

Acetylene-Oxyen

Acetylene-Nitrous oxide

Cyanogen-Oxygen




() RADIATION SOURCE

» HOLLOW CATHOD

=

E LAMP

# '}Q']p

Hollow

Ancde \ / cathode

z

[ e—— gi&

— |—=
o AN/ e
/ / Quartz

Glass Ne or Ar or Pyrex
shield at 1-S torr window

v" Hollow cathode lamps (HCL) are the most common

radiation source in LS AAS.[citation needed] Inside

the sealed lamp, filled with argon or neon gas at low

pressure, is a cylindrical metal cathode containing the
element of interest and an anode. A high voltage is
applied across the anode and cathode, resulting in an
ionization of the fill gas. The gas ions are accelerated
towards the cathode and, upon impact on the
cathode, sputter cathode material that is excited in
the glow discharge to emit the radiation of the

sputtered material, i.e., the element of interest.



O ATOMIZER

The atomizers most commonly used nowadays are
(spectroscopic) flames and electrothermal (graphite
tube) atomizers. Other atomizers, such as glow-discharge
atomization, hydride atomization, or cold-vapor

atomization, might be used for special purposes

> Flame atomizer

The oldest and most commonly used atomizers in AAS
are flames, principally the air-acetylene flame with a
temperature of about 2300 °C and the nitrous oxide[3]
system (N20)-acetylene flame with a temperature of
about 2700 °C. The latter flame, in addition, offers a
more reducing environment, being ideally suited for
analytes with high affinity to oxygen.

A laboratory flame photometer that uses a propane
operated flame atomizer

Liquid or dissolved samples are typically used with flame
atomizers.



Name of the element

Emitted wavelength range (nm)

Potassium (K)

Observed colour of the flame

766

Lithium (Li)

Calcium (Ca)

Sodium (Na)

Barium (Ba)




J Monochromator

» A monochromator is an optical device that transmits
a narrow band of wavelengths of light or other
radiation from a wider range of wavelengths. The
atoms in the AAS instrumentation accept the energy
of excitation and emit radiation. A desired band of
lines can be isolated with a monochromator by
passing a narrow band. The spectra through a
monochromator can be shown by a curve.

> Detector

v' A detector can convert light coming from a
monochromator to a simplified electrical signal.
Generally, we used a photomultiplier tube as a
detector in the atomic absorption spectroscopy
instrument.

v' A detector can be tuned to respond by a specific

wavelength or frequency.

> Recorder

v" The recorder can receive electrical signals from the
detector to convert them into a readable response.

v' In atomic absorption spectroscopy instrumentation,
today we used a computer system with suitable
software for recoding signals coming from the

detector



(] SOIL INTRODUCTION

» Soil is a mixture of organic matter, minerals, gases,
liquids, and organisms that together support life.
Earth's body of soil, called the pedosphere, has four
important functions:

as a medium for plant growth

as a means of water storage, supply and purification
as a modifier of Earth's atmosphere

as a habitat for organisms

YV VY

+* the soil consists of 45% minerals, 50% empty spaces
or voids and 5% organic matter.

@ SendySoil | @ SiitSoil | € Clay Soil | @ Loamy Soi




 MATERIAL AND METHODS

» Metals are natural constituents of the earth’s surface,

>

yet aimless human exercises have radically modified
their geochemical cycles and biochemical adjust
Drawn out introduction to metals, for example,
cadmium, copper, lead, nickel, and zic can cause
injurious wellbeing impact in people.These metals are
a reason for ecological contamination from sources,
for example, leaded o0il, mechanical effluents,
wastage, and draining of metal particals not with
standing regular starting point from earth layer earth
outside layer. They exist in the street side siltb
because of weathering, interruption of tainting
through the above said sources and ensuring affidavit
along the street side from the water stream. Any
metal species might be viewed as a “contaminant” on
the off chance that it happens where it is undesirable,
or in asharp or fixation that cause an unfavorable
human or natural impact the experimental site covers
the be area around the agricultural sites of
indore(Raw). This research will be carried out in
agricultural area,

industrial sites and the soil of Mumbai (red soil).



s Material required

> Soil samples, Plastic bag, shovel, 2mm sieve, beakers,
Measuring cylinder, funnel, 100ml air tight bottle,

Whatman filter paper No.42, Distilled water.

s Chemical required

> 30% HCL, 70%High Purity HNO3

¢ Instrument required

» Perkin EImer Atomic Absorption Spectrophotometer A
Analyst 400.

s Sample collection

» The sample was collected from the sample location
using a clean shovel. The soil sample was collected at
15cm depth around the sample area, it was
thoroughly mixed and transferred into clean and
labelled bottles for onward analysis.The samples were
mixed, gently homogenized, and sieved through a
2mm mesh sieve. The sample were first air dried. The
resulting fine powder will be kept at room

temperature for digestion.



+»* Digestion of soil sample

» 1mg of the oven dried sample was weighed using a
top loding balance and placed in a 250 ml Beakers
seperatly to which 15 ml of aquaregia (30%HCL and
70%h High purity HNO3, in 3:1 ratio) will be
added.The mixture was then digest at 70% till the
solution became transparent. The resulting solution
was filtered through whatman filter paper no. 42 and
into a 50 ml dilute to 50 ml volumetric flask and
diluted to mark volume using deionised water and

sample solution was analyze for concentration.

¢ SOIL SAMPLES TAKEN

Samplel:- Agriculture soil (Mau indore)
Sample2:- Industrial soil (Mau Indore)
Sample3:- red soil ( Indore)

¢ Detection of metal by uv spectrometer

» By this we know the different absorption on different
wavelength. The peak was shown by uv spectrometer
of different wavelength by this we know the metal

ions present in the soil sample.



+* Peak observed and detection of metal ions

Samplel:- Agriculture Soil
1st:- 400nm- Nitrogen is present
2"d ;- 320nm- Nritrite ion is present

3rd:- 300nm-Calcium ion is present

Sample 2 :- Industrial Soil
15t:-350nm -Iron is present

2"d:-310-Calcium ion is present

Sample 3:- Red soil
1st:-350nm-Iron is present
2"d:-320-Nitrite ion is present

3rd:-300nm-Calcium ion is present

= |n Agriculture soil, | found 3 metal ions Nitrogen,
Nitrite,and Calcium ion
* |n Industrial soil, | found 2 metal ions iron and calcium

= |n Red soil, | found 3 metal ions, Nitrite, and calcium
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Analysis of soil samples by AAS

AAS Aanalyst 400 model used in determining the content of metal ions in the
previously digested soil samples. The nitrous oxide, acetylene gas and compressor
were fixed and compressor turned on and the liquid trap blown to rid of any liquid
trapped. The Extractor and the AAS control were turned on. The slender tube and
nebulizer piece were cleaned with purifying wire and opening of the burner
cleaned with an arrangement card. The worksheet of the AAS programming on the
joined PC was opened and the empty cathode light embedded in the light holder.
The light was turned on, beam from cathode adjusted to hit target zone of the
arrangement card for ideal light throughput, at that point the machine was touched
off. The fine was set in a 10 ml graduated chamber containing deionized water and
yearning rate estimated. The analytical blank was prepared, and a series of

calibration solutions of known amounts of analyte element (standards) were made.

The blank and standards were atomiz d in turn and their responses measured. A
calibration graph was plotted for each of the solutions, after which the sample
solutions were atomized and measured. The various metal concentrations from the
sample solution were determined from the calibration, based on the absorbance
obtained for the known sample.

We find the concentration of metal ions present in the soil samples.



RESULT AND DISCUSSION

Sample:- 10mg/100ml

ELEMENTS | Calcium ion | Nitrite ion Nitrogen ion | [ron ion
SAMPLES

Agriculture 0.3 mg 0.4 mg 0.6mg |

soil

Industrial soil | 2 mg B a 0.4 mg
Red soil 0.6 0.4 [.4 mg
(Mumbai)

INTERPRETATIONS-

In this study result shows the variation in the soil samples of the Agriculture area,

Industrial area, and Red soil area

The results of the study revealed that there are no heavy metals in any of the soil

sample.

The percentage of Calcium is higher in Industrial soil this could harm the plant

severely. With the high level of calcium, the pH of the soil increases. This can also

affect humans beings, by the high level of calcium in the body leads to

hypercalcemia which can affect kidneys and bones.

The percentage of iron is higher in Red soil which leads to red color in the soil. It

is not that harmful to human beings




CONCLUSION:-

The growth of urbanized regions is occurring worldwide, and, as a result, research
in the area of soil contamination by metals has become increasingly important,
excessive amounts of these elements can become harmful to organisms.
Significantly large concentrations of toxic mefals not only dimtnish soil quality but
also can lead to human intake through the trophic food web. Metal is providing a
unique fingerprint to any soil. 1t gives a unique soil profile from one region to

another region which helps grow crops and many more.
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Where you see yourself in the next 5 years

First off all | want to fulfill my parent’s dream.

| am willing to work in a better position in the company
then | will always be ready for the profit of the company.

| want to do my work with full dedication and
devotion.

My main motive is to secure good position in future and to
be Financially Independent.

| want my parents to be free from there financial duties
and definitely | will support my parents in every aspect.

| had always focused on helping and supporting people
and my colleagues , in the same way | will continue
supporting people for good cause.

Happiness is my major priority in life, So | will focus on
being happy and will work more better for keeping my
family happy !

SHIVKUMAR SINGH PARASTE
M.Sc. final
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1.WHAT IS MINING?

Mining is the process of excavating ore minerals along with minimum waste
rocks from Earth’s crust for the benefit of humankind. The activities consist
of handling lose ground, drilling and blasting of hard rocks, removal of broken
materials from the workplace, and supporting the ground for safe operations.

Various mining methods are available to exploit different types of deposits.

The prime objective is to mine in the safest conditions and economically
without sacrificing the interest of the conservation of minerals - a non-

renewable wasting asset.

The choice of mining techniques depends on the following:
1. Nearness to surface.
. Nature of overburden.
. Shape, size, regularity, and continuity.
. Strike, dip, thickness, and rock strength.
. Nature of mineralization.
Host and wall rock condition.

. Stripping/overburden and ore-to-waste removal ratio.

© N 9 a ~ w N

. Possibility of minimizing internal and external dilution.

9. Availability of infrastructures.

10. Cost of mining and mineral dressing.

11. Production target and resource/reserve status.

12. Value of primary, associated commodities and value-added elements.

The first choice of hard rock mining is the adoption of open pit techniques if
the orebody is exposed to or exists near to the surface. Underground mining
methods are appropriate to that part of the orebody where open pit operation
is uneconomic due to high ore-to-overburden ratio.



Deep-seated deposits are exclusively mined by underground methods. An
open pit mine continues and changes to the underground method at a later

period if the orebody persists beyond the ultimate economic limit of the open
pit option.

Mining can be categorized as:
1. Small-/medium-/large-scale production.
2. Manual/semi-mechanized /fully mechanized operation.

3. State/private/joint venture ownership.

MINE LIFE CYCLE AGTIVITIES | ™

'

-

f
EXPLORATION @

!
From land permits to mapping and drilling, nothing
gets started unless the grades coming out of the
ground, work in their respective metal ice envi-
ronment

€© MINE DESIGN

A wide range of permitting and
studies are required, including
community relation, environmental
impacts and how the metal will be

MINE CONSTRUCTION &) T A

Depending on the country and region, con-
struction could include anything from power w—
grids to roads to railway tracks to small
aircraft landing field.

i €> PRODUCTION
Once built, a ramp-up period is
needed to get the mine rolling. -
During the mine 1life, explora-

\\\\\; : tion can be continued around the

END iAME (5 )

At th nd of the lifecycle, ramp down of op-
erations begins as equipment 1is dismantled
and the mine is prepared for the reclamation
process. This usually takes place with the
local goverments with an onus on environmen-
tal sustainability.

© RECLAMATION

Its become standard practice to estab-
1ish an environmentally safe area
where the mine used to be. That may
come in the form of restoration,
adding vegetation and ensuring no en€~“
v;ronmentally qrfriendly agent z=
mains. .

FIGURE NO. 01



1.1 UNITED NATIONS FRAMEWORK CLASSIFICATION FOR
RESOURCES:

The UNFC system is a recent development in reserve categorization (E/2004/37-E/ECE/1416,
February 2004) (UNFC, 2004). The scheme is formulated giving equal emphasis to all three
criteria of exploration, investment, and profitability of mineral deposits. The format provides:

1. stage of geological exploration and assessment,

2. stage of feasibility appraisal, and
3. degree of economic viability.

The model is represented by multiple cubes (4 * 3 *3 blocks) with geological (G) axis,
feasibility (F) axis, and economic (E) axis. The three decision-making measures for resource
estimation are further specified in descending order:

1.1(a) Geological axis (G)
1. Detailed exploration
2. General exploration
3. Prospecting
4. Reconnaissance

1.1(b) Feasibility axis (F)
1. Feasibility study and mining report
2. Prefeasibility study
3. Geological study

1.1(c) Economic axis (E)

1. Economic
2. Potentially economic
3. Intrinsically economic

The scheme is presented in a 3D perspective {as shown in figure 2} with
simplified numerical codification facilitating digital processing of information.
Each codified class displays a specific set of assessment stages with
associated economic viability. The scheme is internationally understandable,
communicable, and acceptable across national boundaries under economic
globalization, which makes it easy for the investor to take the right decision.
The government of India has accepted and adopted the UNFC classification
reporting code for submission of annual mineral reserves and resources

updates for all official purposes.
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2. WHAT IS MINE PLAN?

Mine Plan means the life of mine plan as updated by the Licensee from
time to time for sequencing of the development of the Project.

Mine Plan means a proposal for mining on a mining site, including a
description of the systematic activities to be used for the purpose of extracting
minerals.

Mine Plan means a detailed description of the mine and proposed mining
works to optimize return on investment, through capital investment, design,
extraction scheduling, and preparation of the mineral product in accordance
with mineral specifications.

Mine Plan means the mining plan proposed by Lessee and approved by
Lessor. The Mine Plan shall be agreed upon by Lessor and Lessee within
twelve (12) months of the Effective Date and shall identify all portions of the
Leased Premises to be mined.

MINE PLANNING OBJECTIVES

MINE

Maximum

profits EQUIPMENT

Optimum PM plan
Maximum PROCESS PLANT

production
capacity Maximize process

plant capacity

Maximize equipment

utilization Grade variability

Maximize economic useful

Minimise waste

Extraction .
lives

Minimise Minimize waste
preproduction Efficient equipment

period operators Minimize processing
cost

Minimise haul Maintain appropriate

distances inventory levels Maintain smooth ore

o0 _ w1



https://www.lawinsider.com/dictionary/mine-plan
https://www.lawinsider.com/dictionary/mine-plan
https://www.lawinsider.com/dictionary/mine-plan

Mining plan is prepared as per manual of IBM in line with SDF principle.

The Indian Bureau of Mines (IBM) established in 1948, is a multi-disciplinary
government organisation under the Department of Mines, Ministry of
Mines, engaged in promotion of conservation, scientific development of
mineral resources and protection of environment in mines other than coal,
petroleum & natural gas, atomic minerals and minor minerals.

The primary mission of Indian Bureau of Mines is to promote systematic and
scientific development of mineral resources of the country (both onshore and
offshore), through regulatory inspections of the mines, approval of mining
plans and environment management plans to ensure minimal adverse impact
on environment.

2.1 SOME IMPORTANT PERSONS RESPONSIBLE FOR THE MINING PROCESS:
Recognised qualified person [RQP]:

The persons earmarked for preparation of mining plans either by
themselves or for guiding and supervising the work of a team engaged in the
preparation of the mining plans.

Directorate General of Mines Safety [DGMS]:

DGMS is the Regulatory Agency under the Ministry of labour and
employment, Government of India in matters pertaining to occupational
safety, health and welfare of persons employed in mines. As an arm of the
Ministry of Labour, the role of DGMS is to act as a watch dog to see that
the mine management comply with the statutory provisions relating to
occupational safety and health in mines. DGMS officers make periodic
inspections to make sample checks.

Directorate of Geology and Mining [DGM] :

The twin function of Directorate of Geology and Mining are Mineral
Exploration and Mineral Administration.

The main functions and activities of the Directorate are systematic survey
and assessment of mineral deposits of the state. The Directorate also strives
for ground water monitoring & its exploration for sustainable development
of ground water Grant of exploration licenses, mining leases on minerals and
petroleum to both public and private sector organization sources. The
Directorate is also engaged in the work of geological disaster management
like earthquake, landslides and any incidents time to time to mitigate the
geological disaster as well as for its better preparedness.

The Directorate supports necessary administration and information to our
leases and potential investors.


http://www.mines.gov.in/
http://www.mines.gov.in/

2.2 SOME POINTS WHICH WE DISCUSS IN ANY MINING REPORT ARE
ELABORATED BELOW:

Introduction: This point includes the general information of the applicant, the
prospecting agency, the RQP who designed the plan, and the locality. This
information includes the name of the applicant, address, contact details, e-

Location and accessibility: This includes the complete details of the area (with
location map) and the surrounding region. The information includes: location
details with map, the existence of public road/ railway line.

Geology and exploration: It includes a brief description of the topography and the
general geology of the area including mine geology, drainage pattern, and a
topographic plan of the lease area.

Mining: It includes a brief description of the mining methodology including the
existing and proposed method for developing the deposit with all the
parameter designs.

Blasting: The blasting briefly describes the methodology of the blasting to be
used in the mine including the blasting method, types of explosives, the
blasting parameters, the powder factor in ore, and the details about secondary
blasting if needed, and the storage of the explosives.

Mine drainage: Mine drainage involves the details about the water level in the
area including the depth of the water table in the area as studied by the
observations from nearby wells, quantity and quality.

Stacking of mineral rejects and disposal of the waste: Stacking of mineral rejects and
disposal of the waste deals with the brief information about the nature and
the quantity of top soil or the overburden, and the mineral rejects. It includes
a brief description of how the waste mineral rejects would be generated and
deposited in the next five years.

Use of mineral: It describe briefly the end use of the mineral (sale to intermediary
parties, captive consumption, export, industrial use), physical and chemical
specifications stipulated by buyers and blending of different grades of ores.

Others: It includes all information related to site services and manpower
(operator, keeper, labor etc.)

Mineral Processing: ROM sizing & sorting will be done at mine site.

Environmental management plan: It includes following points-
e Base line information: It includes detailed information about existing
land use pattern.
e Details of land around 60 m and 500 m radius of the applied area.
e Water Regime.



e Flora and Fauna.

¢ Quality of air, ambient noise level and water.

e Climatic conditions: It includes temperature, rainfall, relative
humidity of the area.

¢ Human satellite chart.

Compliance of safety rules: It includes safety measures such as stabilization and
vegetation of dumps, measures of minimizing effect on water regime,
treatment and disposal of water from mine, protective measures for ground
vibration/ air blast caused by blasting etc.

Progressive mine closure plan: It includes all the points related to mine closure such
as —

Water quality management.

Acid mine management.

Air quality management.

Waste management.

Top soil management.

Disposal of mining machinery.

Disaster management and risk assessment.
Afforestation.



3.EXERCISE:

Here is a mine plan sample which we made by taking an area in our college
campus as an example.

We took an area of cricket ground of Holkar Science College, Indore.

SATELLITE IMAGE OF GOVT. HOLKAR SCIENCE COLLEGE, INDORE

As shown in the image we took 07 coordinates (shown in Table no. 01) and
made a polygon which represent our mining area.



Following are the coordinates of the given area:

TABLE NO. 01

S. No. X Y

1. 589565 2510120
2. 589565 2510220
3. 589615 2510270
4. 589715 2510320
5. 589765 2510270
6. 589715 2510220
7. 589665 2510120
8. 589565 2510120

The area of given coordinates is calculated by shoelace formula.

3.1 SHOELACE FORMULA:

' The shoelace formula, shoelace algorithm, or shoelace method (also
known as Gauss's area formula and the surveyor's formula)is a
mathematical algorithm to determine the area of a simple polygon whose
vertices are described by their Cartesian coordinates in the plane. It is called
the shoelace formula because of the constant cross-multiplying for the
coordinates making up the polygon, like threading shoelaces. It has
applications in surveying and forestry, among other areas.The formula was
described by Albrecht Ludwig Friedrich Meister in 1769.



https://en.wikipedia.org/wiki/Algorithm
https://en.wikipedia.org/wiki/Area
https://en.wikipedia.org/wiki/Simple_polygon
https://en.wikipedia.org/wiki/Cartesian_coordinates
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Now, as per Shoelace formula we are calculating the area of the given
coordinates:

TABLE NO. 02

S. No. X Y Xc*Yp-Yc*Xp
1. 589565 2510120 0
2. 589565 2510220 -58956500
3. 589615 2510270 96032750
4. 589715 2510320 221546250
5. 589765 2510270 155001750
6. 589715 2510220 -96025250
7. 589665 2510120 -66539500
8. 589565 2510120 -251012000
Total = 47520

Area of the given coordinates
= 47,520/2 = 23,760 m sq.
Volume of the calculated area

= 23,760*30



=7,12,800 cum.

Hence total mineral resource is 712800 cum.

Details or reserves calculation by Surface Geological method are as follows:

3.2 CALCULATION OF GEOLOGICAL RESERVE PROBABLE G2

Measured mineral resource:

TABLE NO. 03

Mineral Area (m sq.) Avg. thickness of Volume of mineral
mineral body (m) body
(cum)
- 23,760 30 712,800

Mineral blocked due to barrier zone:

TABLE NO. 04

Mineral Barrier zone Avg. thickness of Vol. of mineral body
area (m sq.) mineral body(m) (cum)
- 4,559 30 136,770

Mineral blocked due to slope stability:

TABLE NO. 05



Mineral Bench No. Area blocked in Bench Vol. of mineral

bench height from (cum)
(m sq.) base level
- B-1 0 30 0
- B-2 4,559 24 109,416
- B-3 3,343 18 60,174
- B-4 2,802 12 33,624
- B-5 2,531 6 15,186

Probable mineral reserves = Indicated mineral resource — Pre-feasibility
mineral resources

Pre-feasibility mineral = (Mineral blocked in 7.5m BZ + Mineral blocked due
to slope stability).

TABLE NO. 06

Mineral Indicated @ Mineral Mineral Pre- Probable
mineral blocked in blocked feasibility mineable
resource 7.5mBZ due to mineral reserve

slope resource
stability
- A B C D=(B+C) E=(A-D)

- 712,800 136,770 218,400 355,170 357,630

3.3 YEAR WISE DEVELOPMENT AND PRODUCTION FOR THE FIVE -
YEAR PERIOD:

FIRST YEAR:

During the year 19,201m sq. area will be excavated. Ultimately at the end of
the year bench B-1 will be formed having face height of 6m. Bench will be
developed in all direction side of area will be leveled according to surface level.



TABLE NO. 07

Bench

B-1 Development and Production

Avg. area of excavation (m sq.)

Face height (m)

Avg. thickness

Volume of bench excavation (cum)

19,021

11,5206



SECOND YEAR:

During the year 15,858m sq area will be excavated. Ultimately at the end of
the year bench B-2 will be formed having face height of 6m. Bench will be
developed in all direction side of area will be leveled according to surface level.

TABLE NO. 08

Bench B-2 Development and Production
Avg. area of excavation (m sq.) 15,858
Face height (m) 6
Avg. thickness 6
Volume of bench excavation (cum) 95,148
THIRD YEAR:

During the year 12,786m sq area will be excavated. Ultimately at the end of
the year bench B-3 will be formed having face height of 6m. Bench will be
developed in all direction side of area will be leveled according to surface level.

TABLE NO. 09

Bench B-3 Development and Production
Avg. area of excavation (m sq.) 12,786
Face height (m) 6
Avg. thickness 6

Volume of bench excavation (cum) 76,716






FOURTH YEAR:

During the year 9,984m sq area will be excavated. Ultimately at the end of the
year bench B-4 will be formed having face height of 6m. Bench will be
developed in all direction side of area will be leveled according to surface level.

TABLE NO. 10

Bench B-4 Development and Production
Avg. area of excavation (m sq.) 9,984
Face height (m) 6
Avg. thickness 6
Volume of bench excavation (cum) 59,904
FIFTH YEAR:

During the year 7,453m sq area will be excavated. Ultimately at the end of the
year bench B-5 will be formed having face height of 6m. Bench will be
developed in all direction side of area will be leveled according to surface level.

TABLE NO. 11
Bench B-5 Development and Production
Avg. area of excavation (m sq.) 7,453
Face height (m) 6
Avg. thickness 6

Volume of bench excavation (cum) 44,718



3.4 RESULT:

e Mineable reserves = 357,630 cum.
e Five Year Production = 355,170 cum.

e Average rate of production = 71,034 cum.

The expected life of the mine is five years.






MINE PLAN OF AN AREA
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Mining Plan Format ( A & B Category Mines)

Mining Plan Format ( A&B cagtegory Mines)

INTRODUCTORY NOTES

1. 'A’ category mines : all mines excluding 'B' Category mines.

all 'B' Category mines excluding very small 'B' category
mines i.e. manual opencast mines not using explosives
and where the average daily employment ( as per
explanation furnished in MCDR,1988) does not exceed 25.

B' category mines :

2. If more space is needed to fill out a block of information, use additional sheets and
attach to form. All the plans and sections should be in accordance with MCDR,1988
and or MMR,1961

1.GENERAL

a) Name of the applicant

Address

District

State

Pin Code

Phone

Fax

Gram

Telex

e-mail

b) Status of the applicant

Private individual

Cooperative Association

Private Company

Public Company

Public Sector Undertaking

Joint Sector Undertaking

Other (pl.specify)

c) Mineral(s) which are occuring in the
area and which the applicant intends to
mine




d) Period for which the mining lease is
granted / renewed / proposed to be
applied

e) Name of the RQP preparing the mining
plan

Address

Phone

Fax

e-mail

Telex

Registration No.

Date of grant / renewal

Valid upto

f) Name of the prospecting agency

Address

Phone

g) Reference no. and date of consent
letter form the State Govt.

2. LOCATION AND ACCESSIBILITY

a) Details of area ( with location map)

District and State

Taluka

Village

Khasra No./ Plot No./ Block Range /
Felling Series etc.

Lease Area ( hectares)

Whether the area is recorded to be in
forest ( please specify whether protected
, reserved etc.)

Ownership / Occupancy

Existence of public road / railway line, if
any nearby and approximate distance

Toposheet No. with latitude and longitude

Land Use Pattern ( Forst, Agricultural,
Grazing, Barren etc.)




b) Attach a general location and vicinity map showing area boundaries and existing and
proposed acess routs. It ispreferred that the area to be marked on a Survey of India
topographical map or a cadestral map or forest map as the case may be. However if
none of these are available, the area should be shown on an accurate sketch map on
scale of 1 : 5000.

PART - A

3. GEOLOGY AND EXPLORATION

a) Briefly describe the topography and general geology and local / mine geology of the
mineral deposit including drainage pattern.

b) The topographic plan of the lease area prepared on a scale of 1 : 1000 or 1 : 2000
with contour interval of 3 to 10 m. depending upon the topography of the area should
be taken as the base plan for preparation of geological plan. The details of exploration
already carried out including evidences of mineral existence should be shown on the
geological plan.

c) Geological sections should be prepared at suitable intervals on a scale of 1: 1000 /
1:2000.

d) Broadly indicate the yearwise future programme of exploration, taking into
consideration the future production programme planned in next five years as in table
below :-

Vear No. of Total No. of Pits and No. of Trenches and
boreholes meterage Dimensions Dimensions
First
Second
Third
Fourth
Fifth

e) Indicate geological and recoverable reserves and grade, duly supported by standard
method of estimation and calculations alongwith required sections ( giving split up of
various categories i.e. proved, probable,possible). Indicate cut-off grade. Availabilty of
resources should also be indicated for the entire leasehold.

f) Indicate mineable reserves by slice plan / level plan method, as applicable, as per the
proposed mining parameters.

4. MINING

a) Briefly describe the existing / proposed method for developing / working the deposit
with all design parameters.

Note : In case of pocket deposits, sequence of development / working may be
indicated on the same plan.

b) Indicate quantum of development and tonnage and grade of production expected




pitwise as in table below :-

Pit Saleable Sub- Mineral Ore to
Year No. | Overburden | ROM Ore grade , Overbuden
Ore Rejects .
(s) Ore ratio
First
Second
Third
Fourth
Fifth

c) Attach - Individual yearwise plans and

) In case of 'A' class mines
sections.

Composite plans and yearwise sections | In case of 'B' class mines

d) Attach supporting composite plan and section showing pit layouts, dumps, stacks of
sub-grade mineral, if any, etc.

e) Indicate proposed rate of production when the mine is fully developed, and the
expected life of the mine and the year from which effected.

f) Attach a note furnishing a conceptual mining plan for the entire lease period ( for 'B'
Category mines) and upto the life of the mine ( for 'A' Category mines) based on the
geological, mining and environmental considerations.

g) Opencast mines :

i) Describe briefly giving salient features of the mode of working ( mechanised, semi-
mechanised, manual)

ii) Describe briefly the layout of mine workings, the layout of faces and sites for
disposal of overburden / waste. A reference to the plans enclosed under 4(b) and 4 (d)
will suffice.

h) Underground mines :

i) Mode of entry ( adit, incline, shaft, ramp / decline)

briefly describe the reason for choosing the mode of entry indicated above ( keeping in
mind the considerations of systematic mining and prevention of damage to the
environment)

i) System of winding / hoisting

attach a note briefly descibing the system and linking it with :

- it's adequacy for the desired rate of production and raising / lowering of men and
material

- the ventilation system

iii) Underground layout




attach a note briefly describing the underground layout using longitudinal sections and
level plans where necessary. Indicate :

- sizes and intervals of levels and raises / winzes with proper reasoning

- proposed extent of development, yearwise, for the first five years alongwith the
support system

iv) Method and sequence of stoping

- describe briefly the method of stoping to be adopted illustrated by cross sections and
longitudinal sections

v) Mine ventilation:

attach a not outlining the steps to be taken for securing an adequate supply of air in all
parts of the mine and prevention of noxious gases produced and excessive rise of
temperature or humidity so as to ensure adequate ventilation of the mine, accompanied
by mine ventilation plan / diagram

i) Extent of mechanization

describe briefly including the calculation for adequacy and type of machinery and
equipment proposed to be used in different mining operations.

(1) Drilling Machines

Dia. of
Si Moti
Type Nos. hole 12 / Make otve H.P.
capacity Power
(mm)
1
2
3
(2) Loading Equipment
Bucket Motive
T . ity i P
ype Nos capacity in Make Power H.P.
Cu.m.
1
2
3

(3) Haulage and Transport Equipment

(a) Haulage within the mining leasehold

Si Moti
Type Nos. 12 / Make otve H.P.
capacity Power




3

whether the dumpers are fitted with exhaust conditioner should be indicated

(b) Transport from mine head to the destination

Describe briefly the transport system ( please specify)

- ore transported by : own trucks / hired trucks

- main destination to which ore is transported ( giving to and fro distance)

Details of hauling / transport equipment :

. Moti
Type Nos. Size / Make otive H.P.
capacity Power

(4) Miscllaneous

describe briefly any allied operations and machineries related to the mining of the
deposit not covered earlier.

(A) Operations

(B) Machineries deployed

Si Moti
Type Nos. 12€ / Make otve H.P.
capacity Power
1
2
3
4
5. BLASTING

describe briefly

a) broad blasting parameters like charge per hole, blasting pattern, charge per delay,
maximum number of holes blasted in a round, manner and sequence of firing, etc.

b) type of explosives used / to be used

c) powder factor in ore and overbuden / waste / development heading / stope

d) whether secondary blasting is needed, if so describe it briefly

e) storage of explosives ( like capacity and type of explosive magazine)

6.MINE DRAINAGE




a) likely depth of water table based on observations from nearby wells and water
bodies

b) workings expected to be m. above / reach below water table by the year

c) quantity and quality of water likely to be encountered, the pumping arrangements
and places where the mine water is finally proposed to be discharged

7. STACKING OF MINERAL REJECTS AND DISPOSAL OF WASTE

a) indicate briefly the nature and quantity of top soil, overburden / waste and mineral
rejects likely to be generated during the next five years :

Year Top Soil Overburdern / Mineral Rejects*
waste
First
Second
Third
Fourth
Fifth

* Threshold values in respect of apatite and rock phosphate, bauxite, barytes, chromite,
chinaclay / kaoline and sillimanite, limestone, manganese, magnesite, talc / steatite /
soapstone, and wollastonite minerals as evolved by IBM may be adopted , as applicable

b) land chosen for disposal of waste with proposed justification

c) attach a note indicating the manner of disposal and cofiguration, sequence of build
up of dumps alongwith the proposals for the stacking of sub-grade ore, to be indicated
yearwise.

8. USE OF MINERAL

a) describe briefly the end-use of the mineral ( sale to intermediary parties, captive
consumption, export, industrial use)

b) indicate physical and chemical specifications stipulated by buyers

c) give details in case blending of different grades of ores is being practised or is to be
practised at the mine to meet specifications stipulated by buyers.

9.0THER

Describe briefly the following :

a) Site services :

b) Employment potential :

Highly Skilled

Skilled

Semi-Skilled




Un-Skilled

10. MINERAL PROCESSING

a) If processing / beneficialtion of the ore or minerals mined is planned to be
conducted on site or adjacent to the extraction area, briefly descibe the nature of the
processing / beneficialtion. This should indicate size and grade of feed material and
concentrate ( finished marketable product), recovery rate.

b) Explain the disposal method for tailings or waste from the processing plant (
quantity and quality of tailings proposed to be discharged, size and capacity of tailing
pond , toxic effect of such tailings, if any, with process adopted to neutralise any such
effect before their disposal and dealing of excess water from the tailing dam).

c) A flow sheet or schematic diagram of the processing procedure should be attached.

d) Specify quantity and type of chemicals to be used in the processing plant.

e) Specify quantity and type of chemicals to be stored on site / plant.

f) Indicate quantity ( cu.m. per day) of water required for mining and processing and
sources of supply of water. Disposal of water and extent of recycling.

PART - B

11. ENVIRONMENTAL MANAGEMENT PLAN

a) Attach a note on the status of baseline information with regard to the following :

- existing land use pattern indicating the area already degraded due to quarrying /
pitting, dumping, roads, processing plant, workshop, township etc in a tabular form.

- water regime

- flora and fauna

- quality of air, ambient noise level and water

- climatic conditions

- human settlements

- public buildings, places of worship and monuments

- attach plans showing the locations of sampling stations

- does area ( partly or fully) fall under notified area under Water ( Prevention & Control
of Pollution), Act, 1974

b) Attach an Environmental Impact Assesment Statement describing the impact of
mining and beneficiation on environment on the following over the next five years ( and
upto conceptual plan period for ‘A’ category mines)

i) Land area indicating the area likely to be degraded due to quarrying / pitting,
dumping, roads, workshop,processing plant, township etc.

i) Air quality

iii) Water quality




iv) Noise levels

v) Vibration levels ( due to blasting)

vi) Water regime

vii) Socio-economics

viii) Historical monuments etc.

c) Attach an Environmental Management Plan (supported by appropriate plans and
sections) defining the time bound action proposed to be taken with sequence & timing
in the following areas ( or diagrams should be used ) :

- temporary storage and utilisation of topsoil

- yearwise proposal for reclamation of land affected by abandoned quarries and other
mining activities during first five years ( and upto conceptual plan period for 'A
category mines) clarifying the extent of back filling and recontouring and / or
alternative use of unfilled / partially filled excavations / road sides / slopes and mine.

In case abandoned quarries / pits are proposed to be used as reservoir, their size ,
water holding capacity and proposal for utilisation of such water be given.

- programme of aforestation, yearwise for the initial five years ( and upto conceptual
plan period for ‘A’ category mines) indicating the number of plants with name of
species to be afforestated under different areas in hectares.

- stabilisation and vegetation of dumps alongwith waste dump management yearwise
for the first five years ( and upto conceptual plan period for ‘A" category mines).

- measures to control erosion / sedimentation of water courses.

- treatment and disposal of water from mine.

- measures for minimising adverse effects on water regime.

- protective measures for ground vibrations / air blast caused by blasting,

- measures for protecting historical monuments and for rehabilitation of human
settlements likely to be disturbed due to mining activity.

-socioeconomic benefits arising out of mining.

d) Monitoring schedules for different environmental components after the
commencement of mining and other related activities. ( for ‘A’ category mines only)

Note : Ground vibration studies are to be carried out for virgin area / new leases after
one year from the commencement of mining activities. ( for 'A' category mines only)

Note : While preparing mining plans various circulars issued by CCOM particularly the
Circular No. 2/91 regarding conceptual plan, 5/91 regarding requirement of exploration
and existence of mineral, 3/92 regarding generation of baseline data by mechanised
mines etc. may also be referred and taken into account.
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CONTENTS

Types of Pathological Tests

The pathological tests which are described in the
following internship report are as follows:

4 Blood Group Detection

4 Quantitative estimation of hemoglobin by Sahli's Method
% Blood Glucose Test

4 Detection of Malaria using FIELD STAIN KIT

4 Detection of Typhoid using WIDAL TEST.

4 petection of Syphilis using VDRL TEST.

4 Uric Acid Test
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What is Pathology?

Pathology has been derived from the Greek word pathos which means
"experience” or "suffering”, and -logia-, which mear.; "study of". Itis a
significant component of the causal study of disease and a major field in
modern medicine and diagnosis.

The term pathology itself may be used broadly to refer to the study of disease
in general, incorporating a wide range of bioscience research fields and
medical practices (including plant pathology and veterinary pathology), or
more narrowly to describe work within the contemporary medical field of
"general pathology,” which includes a number of distinct but inter-

related medical specialties that diagnose disease—mostly through analysis
of tissue, cell, and body fluid samples. Used as a count noun, "a pathology”
(plural, "pathologies") can also refer to the predicted or actual progression of
particular diseases (as in the statement "the many different forms

of cancer have diverse pathologies"), and the affix path is sometimes used to
indicate a state of disease in cases of both physical ailment (as

in cardiomyopathy) and psychological conditions (such

as psychopathy). Similarly, a pathological condition is one caused by disease,
rather than occurring physiologically. A physician practicing pathology is
called a pathologist.

As a field of general inquiry and research, pathology addresses four
components of disease: cause/etiology, mechanisms of development
(pathogenesis), structural alterations of cells (morphologic changes), and the
consequences of changes (clinical manifestations).l2 In common medical
practice, general pathology is mostly concerned with analyzing known clinical
abnormalities that are markers or precursors for both infectious and non-
infectious disease and is conducted by experts in one of two major
specialties, anatomical pathology and clinical pathology. Further divisions in
specialty exist on the basis of the involved sample types (comparing, for
example, cytopathology, hematopathology, and histopa thology), organs (as

in renal pathology), and physiological systems (oral pathology), as well as on
the basis of the focus of the examination (as with forensic pathology).
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What is Diagnosis?

Diagnosis is the identification of the nature and cause of a certain
phenomenon. Medical diagnosis is the process of determining

which disease or condition explains a person's symptoms and signs. The
information required for diagnosis is typically collected from

a history and physical examination of the person seeking medical care. Often,
one or more diagnostic procedures, such as diagnostic tests, are also done

during the process. Sometimes Posthumous diagnosis is considered a kind of
medical diagnosis.

pes of Diagnosiss

Clinical diagnosis

A diagnosis made on the basis of medical signs and patient-reported symptoms, rather
than diagnostic tests.

Laboratory diagnosis

A diagnosis based significantly on laboratory reports or test results, rather than the physical
examination of the patient. For instance, a proper diagnosis of infectious diseases usually
requires both an examination of signs and symptoms, as well as laboratory characteristics of the
pathogen involved.

Radiology diagnosis
A diagnosis based primarily on the results from medical imaqing studies. Greenstick
fractures are common radiological diagnoses.

Principal diagnosis
The single medical diagnosis that is most relevant to the patient's chief complaint or need for
treatment. Many patients have additional diagnoses.

Admitting diagnosis

The diagnosis given as the reason why the patient was admitted to the hospital; it may differ
from the actual problem or from the discharge diagnoses, which are the diagnoses recorded
when the patient is discharged from the hospital.

Differential diagnosis .
A process of identifying all of the possible diagnoses that could be connected to the signs,
symptoms, and lab findings, and then ruling out diagnoses until a final determination can be

made.

Diagnostic criteria o
Designates the combination of signs, symptoms, and test results that the chmqlan uses to
attempt to determine the correct diagnosis. They are standards, normally published by
international committees, and they are designed to 'o_ﬂer the best sensitivity and

specificity possible, respect the presence of a condition, with the state-of-the-art technology.

3
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Prenatal diagnosis
Diagnosis work done before birth

Diagnosis of exclusion

A medical condition whose presence cannot be established with complete confidence from
history, examination or testing. Diagnosis is therefore by elimination of all other reasonable
possibilities.

Dual diagnosis
The diagnosis of two related, but separate, medical conditions or co-morbidities; the term almost
always refers to a diagnosis of a serious mental illness and a substance addiction.

Self-diagnosis
The diagnosis or identification of medical conditions in oneself. Self-diagnosis is very common.

Remote diagnosis
A type of telemedicine that diagnoses a patient withoul being physically in the same room as the
patient.

Nursing diagnosis
Rather than focusing on biological processes, a nursing diaghosis identifies people's responses
to situations in their lives, such as a readiness to change or a willingness to accept assistance.

Computer-aided diagnosis

Providing symptoms allows the computer to identify the problem and diagnose the user to the
best of its ability. Health screening begins by identifying the part of the body where the
symptoms are located; the computer cross-references a database for the

corresponding disease and presents a diagnosis. '

Over diagnosis
The diagnosis of "disease” that will never cause symptoms, distress, or death during a patient's

lifetime

Wastebasket diagnosis

A vague, or even completely fake, medical or psychiatric label given to the patient or to

the medical records department for essentially non-medical reasons, such as to reassure the
patient by providing an official-sounding label, to make the provider look effective, or to obtain
approval for treaiment. This term is also used as a derogatory label for disputed, poorly
described, overused, or questionably classified diagnoses, such as pouchitis and senility, or to
dismiss diagnoses that amount to overmedicalization, such as the labeling of normal responses
to physical hunger as reactive hypoglycemia.

Retrospective diagnosis 3
The labeling of an illness in a historical figure or specific historical event using modern

knowledge, methods and disease classifications.

The diagnoses carried out in the diagnostic centres which are most often called as pathologies
come under the category LABORATORY DIAGNOSIS.
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What are Diagnostic Centres?

The Diagnostic centre most commonly called as a Pathology or .
Pathological Centres is a where diagnosis of a patient’s ailment is carried
out generally by analyzing his body fluid samples ( eg. Blood, Saliva,
Urine etc.) , body tissues or body organs through series of manual tests
and other computerized techniques.

What are Pathological Tests?

Pathology tests involve the laboratory testing of blood, body fluids and
tissues. Blood tests, urine tests and stool (or faeces) tests are more
common types of pathology tests.

The best choice of pathology tests and when to use a test depends on your
individual circumstances. The following comes under CLINICAL
PATHOLOGY. Clinical pathology is a medical specialty that is concerned
with the diagnosis of disease based on the laboratory analysis of bodily
fluids such as blood and urine, as well as tissues, using the tools of
chemistry, clinical microbiology, hematology and molecular pathology.
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You cannot separale passion from pathology any more than you can

separate a person’s spiril from his body.
~~~~~~~ Richard Selzey
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Blood group Determination

Your blood group is identified by antigens and antibodies in the blood. Antibodies

are part of your body's natural defenses against invading substances such as
germs.

Antigens are protein molecules found on the surface of red blood cells.
Antibodies are proteins found in plasma. Antibodies recognize anything foreign in
your body and alert your immune system to destroy it.

The blood group system was first determined by Dr. Karl Landsteiner.

he ABO system

There are four main blood groups defined by the ABO system:

« blood group A has A antigens on the red blood cells with anti-B
antibodies in the plasma

« blood group B has B antigens with anti-A antibodies in the plasma

- blood group O has no antigens, but both anti-A and anti-B antibodies in
the plasma

» blood group AB has both A and B antigens, but no antibodies

. The original terminology used by Dr. Karl Landsteiner in 1901 for the
classification is A/B/C; in later publications "C" became "0". "0" is often
called 0 (zero, or null) in other languages.

The Rh System

Red blood cells sometimes have another antigen, a protein known as the
RhD antigen. If this is present, your blood group is RhD positive. If it's
absent, your blood group is RhD negative. This means you can be one of
eight blood groups:

+ A RhD positive (A+)

. A RhD negative (A-)
« B RhD positive (B+)
. B RhD negative (B-)
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® RhD nositiva (04)
° RhD negative (0-)
° ABRhD positive (AB+)
® AB RhD negative (AB-)

In most cases, O RhD negative blood (O-) can safely be given to anyone. It's
often used in medical emergencies when the blood type isn't immediately
known. It's safe for most users because it doesn't have any A, B or RhD

antigens on the surface of the cells, and is compatible with every other ABO
and RhD blood group.
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can safely receive type A, B, AB, or 0.
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Chemistry of blood groups

The types of oligosaccharides present on the surface of the red blood cells
determine a person's blood type: if only the 0-type antigen is present, the
blood type is 0, if only the antigen A or B is found, the blood is type A or B,
respectively, and if both A and B antigens are present, the blood type is AB
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Blood Type Distribution

AB 3%
B 8%

A_42%

The prevalence of blood types varies éubstamially
in different regions of the world

The ABO groups are inherited characteristics whose distribution varies strongly

oased on geographical origin:

Blood type test -

Blood type tests are done before a person gets a blood transfusion and to
check a pregnant woman's hlaad tyne_ Human hlaad is tyned hv certain
markers (called antigens) on the surface of red blood cells. Blood type may also
be done to see if two people are likely to be blood relatives.

The most important antigens are blood group antigens (ABO) and the Rh

antigen, which is either present (positive, +) or absent (negative, -). So the twor
most common blood type tests are the ABO and Rh tests.

Blood received in a transfusion must have the same antigens as yours
(compatible blood). If you get a transfusion that has different antigens
(incompatible blood), the antibodies in your plasma will destroy the donor
blood cells. This is called a transfusion reaction, and it occurs immediately
when incompatible blood is transfused. A transfusion reaction can be mild or
cause a serious illness and even death.
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Far the hlaad tyne test a special blaad test kit is used which cantains Anti -A,
Anti- B, Anti- D antj

' Sera respectively. When these anti sera have come in
contact with the same antigens present on the RBS's they show Agglutination

Reaction as a result of which clumps are formed which indicates a positive
test.

Steps:

1. Take a clean glass slide.

2. Clean the index finger of the patient with cotton containing 2 or 3 drops of
ethanol.

3. Prick the tip of the finger with a sterilized needle.
4. Discard the first drop of blood as it starts oozing.
5. Drop the 3 drops of blood carefully on the glass slide.

6. Now add one- one drop each of the above mentioned antisera over the
blood quickly before it dries.

7. Slowly shake the gla slide for the proper mixing of blood and the anti serum
and wait for 5 minutes.

8. Observe the results.

10
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HOW TO READ YOUR RESULTS

BLOOD TYPE ANTI-A ANTI-B ANTI-D CONTROL

O-POSITIVE

O-NEGATIVE

A-POSITIVE

A-NEGATIVE

0509

B-POSITIVE

B-NEGATIVE

AB-POSITIVE

AB-NEGATIVE

INVALID

999500000
5080
200000000

969000500
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Haemoglobin estimation

Haemoglobin, an Oxygen Carrier

A drop of blood contains millions of red blood cells, or erythrocytes. These
specialized cells are like flattened discs, which gives them a much greater
surface area with which to exchange oxygen and carbon dioxide in the lungs
and with body cells. Red blood cells are able to carry oxygen so efficiently
because of a special protein inside them: hemoglobin. In fact, it is the
hemoglobin that is responsible for the color of the red blood
cell. Haemoglobin contains a haem prosthetic group that has an iron atom at
its centre. When the iron is bound to oxygen, the haem group is red in
color (oxyhameoglobin), and when it lacks oxygen (deoxygenated form)
it is blue-red. As blood passes through the lungs, the hemoglobin picks up
oxygen because of the increased oxygen pressure in the capillaries of the
lungs, and can then release this oxygen to body cells where the oxygen
pressure in the tissues is lower. In addition, the red blood cells can pick up
~ the waste product, carbon dioxide, some of which is carried by the

hemoglobin (at a different site from where it carries the oxygen), while the
rest is dissolved in the plasma. The high carbon dioxide levels in the tissues
lowers the pH, and the binding of hemoglobin to carbon dioxide causes a
conformational change that facilitates the release of oxygen. The carbon
dioxide is then released once the red blood cells reach the lungs.

Haemoglobin is composed of four polypeptide chains;"

which in adults consist of two alpha (2a) globin chains and two

beta (2 lobin chains (i.e. 22@2). Each polypeptide has a
haem prosthetic group attached, where each haem can bind one
oxygen molecule - so there are four haem groups per
hemoglobin molecule that together bind four oxygen

molecules.

12
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Hemoglobin Molecule

wchaln AGEYEORERD fichaln e 39
| | - cell £ O
\‘. : L o

Oxygen
from lungs
Oxygen released
Q

(0 tissue cells -8

red bleod.cell. NG
] Hemoglobin i
i chaln S 2 achaln  Molecules

helical shape of the Oxygen bonded
nalyneptide molecula, with hemoglohin molecules

Estimation of Haemoglobin by Sahli's Method

Hb count by Sahli's haemoglobinometer (acid haematin method):

Principle: Anti- coagulated blood is added to the 0.1 N HCI and kept for 5-7
minutes to form acid haematin. The color of this acid haematin should be
matched with the solution, present in the calibration tube. Distilled water is
added to the acid haematin until the color matches and the final reading is
directly noted from the graduation in the calibration tube.

Requirements: Sahli's haemoglobinometer, Hydrochloric acid, distilled water.

Procedure: Place N/10 HCL in diluting tube up to the mark 20. Take blood in
the hemoglobin pipette up to 20-cubic-mm-mark and blow it into diluting tube
and rinse well. After 10 minutes add distilled water in drops and mix the tube
until it has exactly the same color as the comparison standards. Note the
reading, which indicates the percentage of hemogiobir.

Precautions-

e Pipetting of blood should be done cautiously
e Mix the hlood nroperly with HCI hy using stirrer
e Match the color cautiously

12
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HAEMOGLOBINOMETER

Haemoglobinameter tube
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Haemoglobin measure by complete blood count (CBC) machine

Hemoglobin is usually measured as a part of the routine complete blood count
(CBC] test from a biood sampie.

Several methods exist for measuring hemoglobin, most of which are done
currently by automated machines designed to perform different tests on
blood. Within the machine, the red blood cells are broken down to get the
hemoglobin into a solution. The free hemoglobin is exposed to chemical
containing cyanide that binds tightly with the hemoglobin molecule to form
cyanomethemoglobin. By shining a light through the solution and measuring
how much light is absorbed (specifically at a wavelength of 540 nanometers),
the amount of hemogiobin can be determined.
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The normal ranges for hemoglobin de o
pend on
the gender of the person. The normal ranges atrr:]; 8ge:anclheginping In.acoigseenss,

« Newborns: 17 to 22 gm/dL

« One (1) week of age: 15 to 20 gm/dL

» One (1) month of age: 11 to 15 gm/dL

« Children: 11 to 13 gm/dL

« Adult males: 14 to 18 gm/dL

« Adult women: 12 to 16 gm/dL

» Men after middle age: 12.4 to 14.9 gm/dL

» Women after middle age: 11.7 to 13.8 gm/dL

What does a low hemoglobin level mean?

A low hemoglobin level is referred to as anemia or low red blood count. A lower than
normal number of red blood cells is referred to as anemia and hemoglobin levels reflect
this number. There are many reasons (causes) for anemia.

Some of the more common causes of anemia are:
. loss of blood (traumatic injury, surgery, bleeding, colon cancer, or stomach
ulcer), '

« nutritional deficiency (iron, vitamin B12, folate),
« bone marrow problems (replacement of bone marrow by cancer),
« suppression by red blood cell synthesis by chemotherapy drugs,

+ kidney failure, and
. abnormal hemoglobin structure (sickle cell anemia or thalassemia)

What does a high hemoglobin level mean?

Higher than normal hemoglobin levels can be seen in people living
in people who smoke. Dehydration produces a falsely high hemoglobin measurement

that disappears when proper fluid balance is restored.

t high altitudes and

Some other infrequent causes are high hemoglobin levels are:
« advanced lung disease (for example, emphysema);

* certain tumors;
’ n as polycythemia rubra vera, and;

. i one marrow know .
a disorder of the b Epogen) by athletes for blood doping

. L erythropoietin ( _
ZE:’JDSESZ:;:;;L;QSMQY:I’IE amount of oxygen available to the body by chemically

' I
raising the production of red blood cells)

15
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Blood GLUCOSE Test

Glucose is the primary energy source for the body's cells and the only energy
source for the brain and nervous system. A steady supply must be available for
use, and a relatively constant lavel of glucose must be maintained in the blood,
A few different protocols may be used to evaluate the glucose level in the
blood. Sometimes, glucose may be tested in urine. During digestion, fruits,
vegetables, breads and other dietary sources of carbohydrates are broken
down into glucose (and other nutrients); they are absorbed by the small
intestine and circulated throughout the body. Using glucose for energy
'production depends on insulin, a hormone produced by the pancreas. Insulin
facilitates transport of glucose into the body's cells and directs the liver to

store excess energy as glycogen for short-term storage and/or as triglycerides
in adipose (fat) cells.

A blood sample drawn from a vein in your arm or a drop of blood from a skin
prick; sometimes a random urine sample is used. Some diabetics may use a
continuous glucose monitor, which uses a small sensor wire inserted beneath

the skin of the abdomen to measure blood glucose at frequent intervals and
provides a result.

In general, it is recommended that
water) for at least 8 hours before h
diabetes, glucose levels are often checked both while fasting and after meals
to provide the best control of diabetes. For random, timed, and post-meal

g = [ -
glucose tests, follow vour health nractitionar's instructio

C
- e Towrer swwe E =

you fast (nothing to eat or drink except
aving a b!ocd al 1Ic0se tost Eor noanla Illi’k

5'“"’ e L err

Wy 'i\_urn\_ vw

Device used for glucose test

A glucose meter (or glucometer) is a medical device for determining the approximate
concentration of glucose in the blood. It can also be a strip of glucose paper dipped into a
substance and measured to the glucose chart.

A small drop of blood, obtained by pricking the skin with a lancet, is placed on a disposable
test strip that the meter reads and uses to calculate the blood glucose level. The meter then
dispiays the ievei in units of mg/di.
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Working Principle

The glucometer determines the concentration of glucose in the solution. Most
glucose meters, are based on electrochemical technology. They use
olactrochemical test strips to perform the measurement,

A small drop of blood to be tested is placed on a disposable test strip that the
glucose meter uses for measurement.

Each test strip contains an enzyme called as glucose oxidase. This enzyme
reacts with glucose in the blood sample and creates an acid called as gluconic
acid. The gluconic acid then reacts with another chemical in the testing strip
called as ferricynaide. The ferricynaide and the gluconic acid then combine to
create ferrocyanide. Once ferrocyanide has been created, the device turns on
an electronic current through the blood sample on the strip.

This current is then able to read the ferrocyanide and determine how much
glucose is in the blood sample. The number is then displayed on the screen of
glucometer.

GLUCOSE STRIP

1%
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COLORIMETRIC METHOD

Collection of blood sample:

About 2ml of patient's blood should be collected by venipuncture into a tube

containing a mixture of ethylenediaminetetraacetic acid and sodium fluoride in
tha ratin of 1:2 f\MI\M\ Five mg of the mixture ig :danu:ﬂ-n for 2ml of hlood.

N -

The tube should be thoroughly shaken for complete mixing.

Preparation of anticoagulant mixture:

100mg of EDTA and 20mg of sodium fluoride should be mixed and ground. into
a fine powder using a blender. This should preferably do in a fume hood. The

mivture chauld he stared in a clean container
nivtura cshould he ctorad 1n a clean containar,

Reagents:

» 2N Sodium hydroxide {(NaOH)- 8g of NaOH is dissolve and finally makes
up the volume to 100ml with distilled water.

Caditsmn Crilmbanta 7in atn rannant _ Dilidka EErl Af+hAa 2ines
w""m" Jul'lrlﬂ‘tl:'_l-ll [Q JUIIJI IU‘LLTI CUS‘C'IL I.JIIULC JJ‘ T OUT LT arnre

sulphate solution (10g/100ml ZnS04.7H,0) to 1 litre with the sodium
sulphate solution (93mmol/liter).

e Phosphate buffer 0.05M pH-7.2

e Glucase axidase reagent: Prenare this reagent fresh hy dissalving 25mg
of glucose oxidase and 1% ortho toluidine in the sodium phosphate
buffer. Add a small quantity of peroxidase (2mg) and makeup to 250ml
with the buffer. This solution is active for about 4 weeks if stored in a
brown colored bottle at 4°C.

"

Procedure:

» Preparation of Test: Pipette 0.1ml of blood into 1.8ml of sodium sulphate-
zinc sulphate reagent in a centrifuge tube. Add 0.1ml of 2N Sodium hydroxide,

cantrifuge at 3000rpm for 5 minutes.and take 0 .Sm! of supernatant in

A e

duplicate.
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= Preparation of Blank: Take 0.5mt of gistiltied water.

e Preparation of Standard: Prepare standard concentration of glucose
(200mg/dl), use 0.5ml of a range of glucose solutions (50mg/dl,
100mg/dl, 150mg/dl and 200mg/dl) suitably diluted from standard.

50mg/dl-125pl glucose standard + 375pl distilled water
100mg/dI-250ul glucose standard + 250p! distilled water
150mg/dI-375ul glucose standard + 125ul distilled water
200mg/dI-500u! glucose standard

PwNP

e Add 5ml of the glucose oxidase reagent incubate for 1h at 37°C and read

the extinction at 540nm against the reagent blank.

e If the absorbance reading of the sample is too high, dilute the
supernatant which was obtained earlier, 2x with distilled water and
repeat the subsequent step.

Normal blood glucose numbers

Fasting
e Normal for person without diabetes: 70-99 mg/dl (3.9-5.5 mmol/L)

e Official ADA recommendation for someone with diabetes: 80-130 mg/dl (4.5-
7.2 mmol/L)

2 hours after meals
» Normal for person without diabetes: Less than 140 mg/dl (7.8 mmol/L)

e Official ADA recommendation for someone with diabetes: Less than 180
mg/di (10.0 mmoi/ty
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Detection of Malaria using Field Stain kit

Malaria is a mosquito-borne infectious disease affecting humans and other
animals caused by parasitic protozoans {a group of singie ceiied
microorganisms) belonging to the Plasmodium type. Malaria causes symptoms
that typically include fever, fatigue, vomiting, and headaches. In severe cases
it can cause yellow skin, seizures, coma, or death. Symptoms usually begin ten

to fifteen days 2fter being bitten. If not properly treated, people may have
recurrences of the disease months later. In those who have recently survived
an infection, reinfection usually causes milder symptoms. This partial
resistance disappears over months to years if the person has no continuing

exposure to malaria.

The disease is most commonly transmitted by an infected female Anopheles
mosquito. The mosquito bite introduces the parasites from the mosquito's
saliva into a person's blood. The parasites travel to the liver where they

mature and renrnduce FEiva cnorioc of Dlacmandivm ran infarct and ha cnroad hwy
ST e AT l’\..ril'vuu\.\-- N s Bl el WS 1 INAV I VIS RAT AT I S AT T IT s WIS A e T -’r
g

humans. Most deaths are caused by P. falciparum because P. vivax, P. ovale,

and P. malarine aonorallv cauce a mildoar form of malaria,

- & rraws - =] LN A e L L L= i =]

Field Stain Kit

Field's Stain has been used for the detection of

Microfilaria, Leishmania, Plasmodium (malaria), Babesia, Trypanosoma,
Trichomonas, and Acanthamoeba species.

Staining can facilitate early detection of protozoans directly from certain
patient specimens.

e TN Ve ) ety sy S | APV %

FIELD STRIN KiT
1 As B

wWiTH
SPRAY FiIXATIVE
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Field stain kit has 2 reagent

Reagent A:-

Modified field stain solution A
Sodium phosphate 2.6 gm
Nabancitime b s bymdn :
;SJUJJJI\.IHI‘ PIIUJPIIGLC' 2‘55;'—:
Mghylene blue, certified 1.6gm
Azure | (azure B) 1.0gm T

Reagent B:-

ﬁcsin

18}

LE]

||

Staining Procedure:

1. Fill up two coplin jars or wide mouth bottles :

1. With Field Stain A (Blue stain).

2. Field Stain B (Red stain).

2. Make blood smear on clean glass slide and dry at air.

3. Fix in methanol for one minute or get Spray 'Easy fix'.

4. Dryin air.

5. Dip fixed smear to Field Stain B (Red Stain) for 5 - 6 seconds.

6. Wash in running tap water.

7. Dip smear into Field Stain A (Blue Stain) for 10 to 30 seconds (adjust it).

8. Wash in running tap water.

9. Dry atair and see under oit immersiorn objective.

L
sTRN "R

— e —
—
e i
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INTERPRETATION OF RESULTS

When examined under oil immersion, protozoans and their cytoplasm should
stain purplish blue; the nucleolus and flagella should stain dark blue and
dark reddish purple, respectively. Nuclei, brain cells, and bacteria should
stain pink. Consult appropriate references for descriptions, drawings or
pictures for specific information.

Acanthamoeba castellanii a
trophozoite stained with
Modified Field's Stain Kit.
Nucleus is visible. 1,000x.

Acanthamoeba

castellanii trophozoite stained
with Modified Field's Stain Kit.
Nucleus and acanthapodia are
visible. 1,000x.
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Detection ﬂ)illllgjd using Widal test

Typhoid fever is an acute illness associated with fever caused by

the Salmonella typhi bacteria. It can alsq be caused by Salmonella paratyphi, a
related bacterium that usually causes a less severe illness. The bacteria are
deposited in water or food by a human carrier and are then spread to other
people in the area.

TYPhOi(_i fever is contracted by drinking or eating the bacteria in
contamm_ated food or water., People with acute illness can contaminate the
surrounding water supply through stool, which contains a high
concentration of the bacteria. Contamination of the water supply can, in
turn, taint the food supply. The bacteria can survive for weeks in water or
dried sewage.

About 3%-5% of people become carriers of the bacteria after the acute
illness. Others suffer a very mild illness that goes unrecognized. These
people may become long-term carriers of the bacteria -- even though they
have no symptoms -- and be the source of new outbreaks of typhoid fever

for many years.

Widal test

The Widal test developed in 1896 and named after Georges-Fernand Widal,
who introduced it, is a presumptive serological test for enteric fever or

undulant fever whereby bacteria causing typhoid fever are mixed with a
serum containing specific antibodies obtained from an infected individual.

Principle of Widal Test

Bacterial suspension which carry antigen will agglutinate on exposure to

antibodies to Salmonella organisms. Patients’ suffering from enteric fever
in their sera which can react and agglutinate serial

would possess antibodies : , L
dOubling dilutions of killed, coloured Salmonella antigens in a agglutination

test,
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Antigens used for the test:

: Salmc_)nel]a typhi is used to prepare S. typhi O and S. typhi H antigens.
» O antigens for S. paratyphi A and S. paratyphi B are not taken as they cross”

react with S.typhi O antigen. '

« H ztntigen suspension is prepared by treating overnight broth culture of
saline suspension of Salmonella with 0.1% formalin.

» For preparing O antigen suspension, Salmonella are grown on phenol
agar (1:800) to inhibit flagella. The growth is then emulsified in small
volume of saline, mixed with 20 times its volume of alcohol, heated at
40°C to 50°C for 30 minutes and centrifuged.

+ The antigens are treated with chloroform (preservative) and
appropriate dyes are added for easy identification of antigens.

“0" antigen is a somatic antigen and “H" is flagellar antigen.

SLIDE TEST

Place one drop of pasitive control on one reaction circles of the slide.

Pipette one drop of isotonic saline on the next reaction cirlcle. (-ve Control).

Pipette one drop of the patient serum tube tested onto the remaining four reaction circles.
Add one drop of Widal test antigen suspension ‘H’ to the first two reaction circles. (PC &
NC).

Add one drop each of ‘O’, 'H’, ‘AH' and '‘BH’ antigens to the remaining four reaction

circles.
Mix contents of each circle uniformly over the entire circle with separate mixing sticks.

Rock the slide, gently back and forth and observe for agglutination macroscopically within
one minute. N
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B@?Ction of Syphilis using VDRL test

Sy'phill.S 1S E;SEXUBHY transmitted bacteria] infection, caused by the
bacterium Ireponema pallidum. It is often categorized into stages: Primary,
secondary, latent, and late, or tertiary.

Syphilis i.s treatable, especially if it is caught early on. However, it will not go
away on its own. Anyone who is concerned that they are infected should seek
medical advice as soon as possible.

Syphilis is an infection that is transmitted by direct contact with a syphilitic
sore via skin and mucous membranes such as the vagina, anus, rectum, lips,

and mouth.

Most commonly, this occurs during oral, anal, or vaginal sexual activity.
Although rare, syphilis can be spread during kissing.

Syphilis initially presents as a painless sore on the genitals, rectum, mouth, or
skin surface, and can become dormant and live within the body for years and,

at times, decades.

When syphilitic sores are present, thereis an increased risk of contracting
HIV.

VDRL TEST

arch Laboratory test (VDRL) is a blood test
eponymous lab. The testis usually

al fluid of the patient.

The Venereal Disease Rese
for syphilis that was developed by the
done by using serum or cerebrospin

Principle sy
Non-treponemal antigen (Cardiolipin-Clmlesterol-Lec1thm) is used to

detect the presence of “reagin antibodies” (IgM and lgG antibodies to lipoidal

lipoprotein-
' ed host cells as well as to |
?kitezzlt;igzisejﬁorgoigirl;};g cardiolipin released from the treponemes) in

patient’s serum.

EL
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when the heat inactivated (to destroy complement) serum ofpa’gent:;ction
reacted with freshly prepared non-treponemal antigen, flocculation I‘ e
(antigen and antibody complex are suspended) occurs. The ﬂOCC_UIatlon
observed by using microscope with 10x objective and 10 x eye p1eces.

Qualitative Test

Serum

slide flocculation tests for syphilis are affected by room temperature. For
reliable and reproducible test results, the VDRL antigen suspension, controls,
and test specimens must be at room temperature( 23degree Celsius - 29 degree
Celsius ) when tests are performed.

Place 50 pl of serum into one ring of a paraffin or ceramic-ringed slide using a
safety pipetting device. Do not use glass slides with concavities, wells, or glass
rings.

Gently resuspend the VDRL antigen suspension.
Holding the VDRL antigen suspension dispensing needle and syringe in a

vertical position, dispense several drops to clear the needle of air. Then add
exactly 1 free-falling drop (17 pl) of antigen suspension to each circle containing

seruml.

Place the slide on the mechanical rotator. Rotate the slide for 4 minutes at 180 +2
rpm. When testing in a dry climate, cover the slides with a moist humidifying cover
during rotation to prevent excessive evaporation.

Immediately after rotating the slide, remove it from the rotator and read the test
results.

Test quantitatively, to an endpoint, all serum specimens that produce reactive,
weakly reactive or “rough” nonreactive results in the qualitative VDRL slide test.

Reading and Reporting Results

1. Read slide microscopicaﬂy, using 10X oculars and a 10X objective.
2. Report the results as follows:

Reading Report
Medium or large clumps Reactive (R)
weakly reactive (W)

Small clumps

No clumping or very slight roughness Nonreactive (N)

25
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Uric Acid Test (Blood Analysis)

A uric acid blood test, also known as a serum uric acid measurement, determines how

much uric acid is present in your blood, The test can help determine how well your body

produces and removes uric acid,

Uric acid is a chemical produced when your body breaks down foods that contain organic

compounds called purines. Foods and beverages with high purine content include:

liver
anchovies
mackerel
dried beans
beer

wine

Purines are also created through the natural process of cell breakdown in the body.

Most uric acid is dissolved in the blood, filtered through the kidneys, and expelled in the
urine. Sometimes, the body produces too much uric acid or doesn’t filter out enough of

it. Hyperuricemia is the name of the disorder that occurs when you have too much
uric acid in your body. High levels of uric acid are associated with a condition called gout.
Gout is a form of arthritis that causes swelling of the joints, especially in the feet and big

toes. Another cause of Hyperuricemia is increased cell death, due to cancer or cancer

treatments, This can lead to an accumulation of uric acid in the body.

It's also possible to have too little uric acid (HYPOURICEMIA) in your blood, which is a
symptom of liver or kidney disease. It's also a symptom of Fanconi syndrome, a disorder

of the kidney tubules that prevents the absorption of substances such as glucose and uric

ad.
acid. These substances are then passed in the urine inste

26
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Device used for studying the level of uric acid in blood

The device used for the test is similar to a giucometer and is caifed as a uric
acid metec.

Steps for use:

1. First, you get a blood sample- and make sure your hands are clean and dry.
You prick the side of a fingertip with the adjustable lancet device in the uric
acid test kit to get six microlitres of blood.

2. Secondly, position the test strip into the meter and put the blood onto the
reaction zone on the side of the test strip. The machine beeps when there's
enough blood on the test strip. Don't have too much blood on the reaction
zone or the reading will be wrong. The test strip can onily be used orice, sU
throw it away when you've finished.

3. The meter acknowledges it is working on the test strip by flashing timing
bars on its LCD screen.

4. Fourthly, watch the timing bars for about 30 seconds. Then your uric acid
level will show on the LCD screen.

You can set the meter's uric acid reading to mg/dL or pmol/L (pronounced
mew mole} serum {blocd) uric acid readings.

P T —
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Al)artil;folﬁiih;c?:oge dGVi.Ce currently, two methods are widely utilized to
quantify A colorimetric method depends on the reduction of a

chromogen such as sodium tungst PR
ate by uric ac a measurable
color change. y acid to produce

This technique has been commonly employed in automated hospital screening
(SMA systems]. The method measures materials other than urate, such as
ﬂSCOTb“_: ac1c}. Colorimetric determinations are generally considered an
overestimation of true uric acid levels, and the normal range is usually 1

mg/d! higher than the more specific enzymatic techniques.

Ergzylll_atic dEFerminati_on of uric acid results from the specific oxidation of
uric acid 'by uricase, which converts its substrate to allantoin. The
differential absorbance of these substances at 293 nm allows quantification.

o H 0,+H,0  H,0, 0 OH )
HN)EN>:O M HN/MLN
0)\1\1 N }\N/ N>=O

H H H

urate oxidase (uricase) 0

uric acid : H,0
spontaneous | ' hydroxyisourate
hydrolase
v
O N 0 oH,,
j: >__-0 spontaneous H
HO
HN N O S - >=0
/J\ " HN N
e . A
co H2N" "0 2-0x0-4-hydroxy-
? 4-carboxy-5-ureido-
allantoin OHCU decarboxylase imidazoline (OHCU)

Normal value of uric a‘cid in blood

* Women: 2.5 to 7.5 milligrams/deciliter (mg/dL)
* Men: 4.0 to 8.5 mg/dL.
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Introduction

Atomic Absorption Spectrophotometry (AAS) is currently used to identify elements present in a
wide variety of substances. For example, AAS is routinely used to determine the concentration
of elements in blood, in metal alloys, in soil, in plant and animal tissue, and in food products.
The sample for this experiment will be a commercially available multivitamin. Multivitamins
contain a wide variety of chemical species including minerals considered to be beneficial to
human health.

AAS is an instrumental method of quantitative and qualitative analysis which uses the
characteristic absorption spectrum associated with each element. As discussed in lectures,
absorption of electromagnetic energy by atoms causes electrons to be raised to higher energy
levels and results in absorption spectra. This occurs during Atomic Absorption (AA)
Spectrophotometry. In contrast, energy emission occurs when electrons fall back to lower
energy levels. This process is observed in Atomic Emission Spectrophotometry, which could
also be used for elemental analysis.

During AAS analysis, an aqueous sample is sprayed into a flame which supplies the energy to
dissociate a sample into ground state atoms. This is known as sample atomization. The aqueous
solvent is evaporated. Light with a characteristic wavelength of the analyte (in our case, iron at
A= 372.0 nm) is then shone at the flame and the analyte atoms absorb electromagnetic energy.
The absorbance is directly proportional to the concentration of analyte atoms in the sample.
Qualitative analysis refers to the determining whether an analyte is present or not in a sample. In
order to do quantitative analysis (finding the actual amount present), calibration of the AAS
using standard solutions containing known amounts of iron is required.




Working Principle Of AAS

AAS method is similar to that of spectrophotometer. The only exception is the replacement
sample cell by flame. In AAS monochromatic light for a particular element is produced by a
hallow cathod lamp utilizing that element as the cathode.The monochromatic light produced by
lamp is beamed through long flame into which is aspirated the solution to be analysed. The heat
energy dissociate the molecules and convert the components to atomes. At flame temperature
some atoms in the solution are activated,but most of the atoms are remain in the ground state. The
ground state atoms of the same element as in the hallow cathode cup absorb their own resonance
[riflected ] lines.The amount of light absorbed varies directly with their concentration in the
flame The transmitted light thatis not absorbed reaches the monochromatror.The monochromator
passes only the wavelength close to the resonance lines of the perticular elements to be anlysed
then the transmitted light strikes a detector and the decrease in transmitted light is measured.

Atomic absorption spectroscopy

amplifier
lense 1R, 1) lense
q ‘w‘ 3 |
( \ i g "f
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—— fuel gas
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Instrumentation

A typical atomic absorption spectrophotometer consists of four major parts:

a light source

(lamp), a monochromator, a burner or furnace unit, and a light sensitive detector. Refer to the

simplified sketch shown in Fig. 1 for the following discussion.

a.  The light source or lamp:

The most popular design is a hollow cathode lamp consisting of an Ar or Ne gas filled tube
with a cathode made from the element undergoing analysis (in our case, iron). The hollow
cathode lamp thus emits narrow spectral lines at wavelengths characteristic of this element.

special cathode technology hi_gh quality )
for clear signals window material

=9 o

standard- or
coded versions

mica disc
for isolation

b.  The burner or furnace:

larger gas volume
for a long lifetime

The purpose of the burner or furnace unit is to evaporate the solvent and atomize the
sample. This produces analyte atoms in their ground state. The ground state atoms are then

capable of absorbing the spectral lines emitted by the light source.

Figure 1. Simplified layout of an Atomic Absorption Spectrophotometer

Detector




This promotes an electron to a higher energy level and results in the atom being in an
excited state.

The most common and lower cost AA instruments use a flame as the method of sample
atomization. In these, the sample undergoing analysis is aspirated (drawn) into the
instrument and then sprayed into the flame via a nebulizer. The flame heat supplies the
energy to dissociate the sample into atoms.

A variety of such flame burners are available. An air/acetylene mixture is the most
common oxidant/fuel used with these burners. When a hotter flame is required, a nitrous
oxide/acetylene mixture is used.

A hydride generation and atomization system for AAS

Sample and NaBr; addition
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The monochromator:

The purpose of the monochromator is to select and filter the spectral lines emerging from
the hollow cathode lamp. This is done by using a prism or grating to disperse the spectral
lines. The prism or grating is set at such an angle to allow only the wavelength chosen for
measurement to pass through the exit slit to the detector. For our analysis, we are selecting
a characteristic wavelength from iron’s atomic line spectrum.

Focusing lens

Exit slit

Entrance

. slit
Light —_—
source T

Collimating lens

The detector:

Any photosensitive device may be used as a detector provided that it is responsive to the
characteristic wavelength that is being used. It must also be sensitive enough to measure
the change in radiant energy caused by any absorption by the sample in the flame.

The most common detector in AA spectrophotometery is either a phototube or a
photomultiplier. The detector is connected to an amplifier and produces a value in terms of
absorbance "units".
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Laboratory Experiment analysis of iron by AAS

Absorbance/T ransmittance and the Calibration Curve

From the fundamental laws of photometry, the concentration of an absorbing species can

be related to the amount of energy that a species absorbs from a light beam. By comparing the
incident beam intensity, o, with the transmitted beam intensity, I, we

can define two parameters:

i I

A=l Tzl |~ I — L
Transmittance, ) Absorbance, I _
l'o sample in flame I
lamp AN\ \p----- /\/W monochromator
I e r-.—""I

For our purposes here, we merely need to know that absorbance, A, is proportional to

the concentration of absorbing atoms in the flame.

Thus by observing the absorbance value on the readout meter of the AAS,

we can determine the atom concentration in the sample being aspirated.

It is necessary to first calibrate the instrument for the particular atom or element under
analysis. This can be done by running a series of standard solutions through the
spectrophotometer. If we construct a graph of absorbance versus concentration, we
should obtain a straight line plot (see Figure 2). Such a graph is known as a calibration

curve and can be used to easily determine the concentration of unknown samples.



Figure 2. Calibration Curve for Iron prepared using a Varian AAS model 55B
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Sample Preparation

For the analysis of real samples, the sampling and sample preparation step must be designed to
answer the analytical question. In this experiment, the goal is to determine the concentration of
iron in a multivitamin tablet. The tablet is a solid sample containing a variety of species with
different properties. In order to analyze the iron by AAS, we must first treat the vitamin so that
all the iron is released into an aqueous solution. Accurate quantitative analysis depends on
ensuring that all of the iron in the tablet ends up in the sample to be analyzed.

Our sample prep will involve two steps:

Dissolving Analyte for AAS Determination:

In some cases, solid samples can simply be dissolved in aqueous solutions. If a solid
sample does not dissolve on its own, acid is often used to assist the process. The iron is
more soluble in acidic solution so this will aid in releasing the iron into solution more
quickly. The addition of heat also increases the speed of the dissolution. Ensuring all the
iron ends up in the solution improves the accuracy of the analytical determination.

Filtration:

The multivitamin tablet contains many substances which will not be soluble under the
above conditions. These solids will need to be removed from solution by filtration prior to
AAS analysis so they do not interfere with the determination.



Experimental Procedure

The following procedure is broken into 4 parts:
- preparing an unknown iron (multivitamin) solution
- preparing a calibration curve for the AA spectrophotometer

- diluting the unknown sample to a concentration range which is compatible with the
sensitivity of the AA spectrophotometer

- running the samples through the spectrophotometer

A. Preparation of unknown Fe (multivitamin) solution

1.  Obtain a multivitamin tablet from a laboratory instructor. Record the brand name.
Record the mass of iron per tablet as indicated on the label.

2. Place the multivitamin tablet in a 150 mL beaker. Add 20 mL of 6M hydrochloric
acid, HClgg), to the tablet. Swirl the beaker gently. You may let this sit while
preparing your standard solutions in Part B. Periodically swirl and note any
observations. When Part B is complete come back to Step 3.

3. Heat the 150 mL beaker containing the multivitamin tablet and acid on a hotplate in
the fumehood (setting 4) for 10 minutes. Periodically swirl the beaker gently. Note
any observations.

4.  Prepare a fluted filter paper. Gravity filter the multivitamin solution into a 100 mL
volumetric flask (If you are concerned about the potential smell, you may wish to do
this step in the fumehood). Rinse the 150 mL beaker with 20 mL of 6M HClq) then
pour this through the filter paper. Rinse the 150 mL beaker with 20 mL of deionized
water and pour this through the filter paper.

5. Fill the volumetric flask to the 100 mL mark with deionized water.



Preparation of Fe calibration standards

Obtain approximately 40 mL of the 500 mg/L iron stock solution in a dry 50 mL
beaker. This stock solution will be used to prepare the calibration solutions for the
spectrophotometer.

Using five 100 mL volumetric flasks and a 10 mL Mohr pipet, make up a series of
standard solutions containing approximately 1, 2, 3, 4 and 5 mL of your calibrating
stock solution. Record to 2 decimal places the exact volume taken. Fill to the 100
mL mark with deionized water.

It is critical to be accurate in your pipetting and filling to the mark.

Dilution of unknown Fe (multivitamin) solution for analysis

1.

Obtain 40 mL of the prepared unknown multivitamin solution in a dry beaker
(prepared in Part A).

Dilute the unknown multivitamin solution so that its concentration will lie within the
range of your calibration standards prepared above.

i.e. dilute exactly 25.00 mL unknown solution with water to make 100 mL. Use a 25
mL volumetric pipette and a 100 mL volumetric flask.

Running samples through AA spectrophotometer

Prepare a blank sample by filling an autosampler tube half-way with deionized water (label
as tube 1).

Transfer a portion of each of your standards (enough to fill the tube half-way) to the
provided autosampler tubes (label in order as tubes 2-6). Record the tube number and
actual standard concentration in your databook. Transfer a portion of your unknown
solution to an autosampler tube (label as tube 7).



Place your labeled autosampler tubes in the provided rack and give them to your Instructor.
They will assign you a group number which will be added to your tube labels. (at this
point, lab session will continue when instrument time scheduled)

When your group number is called, go to the AAS station and have your Instructor show
you how to use the atomic absorption spectrophotometer.

When you are ready to run your samples, on the AAS software screen make sure you are in
the Analysis tab, as indicated at the top of your screen.

Using the mouse, click on the “Select” (highlighter) button at the upper left of the sample
labels. Then highlight the cells of samples you wish to run (the number of cells highlighted
should correspond to your number of tubes). Click again on the “Select” button. When
you are ready to acquire the data, click on the “Start” button.

This will cause the AAS to prepare and zero the instrument, and run your samples in order.
The absorbance values will be recorded in each cell. You will also see a live plot of each
absorbance being acquired on the right hand side of the screen. Clicking on overlay at the
bottom of the plot will allow each to be compared. It takes longer to acquire low
concentration samples. Record the absorbance values in your databook once the readings
are complete.

You may repeat the process to read your tubes again.

Once you have obtained two readings for each tube, inform your instructor that you are finished



Application of atomic AAS

AAS finds wide application in fields that vary from mining to pharmaceuticals,
environmental control and agriculture. Most heavy metals are toxic and should be
avoided as far as possible. If you ever had to use an antibiotic, chances are that the
quality control process to ensure that the drug is free from the catalysts like palladium or
platinum used to make them was performed by an AAS. Similarly, the food, cannabis and
health supplement industries make use of AAS to ensure that their products are safe for
consumption. In mining, a lot of focus is on the recovery of precious metals like gold
from old mine heaps. With the help of AAS, the amount of gold can be quantified to
determine whether it would be profitable to extract it.The analysis of drinking water is
probably one of the most important applications of AAS, especially in places where the
environment is not properly cared for.

Environmental Science

Food Technology

Pharmaceuticals

Petrochemicals

Geochemical/ Mining

Bio-monitoring

Agriculture

Nano Materials

Pathology

Water Analysis ( Ca, Mg, Fe, Si, Al, Ba)
Food Analysis

Analysis of Animal feedstuffs ( Mn, Fe. Cu, Cr, Se, Zn)
Analysis of Soils

Clinical Analysis ( Blood Samples, Whole Blood, Plasma, serum, Ca, Mg, Li, Na, K, Fe)
In Forensic Sciences

Determination of Trace elements

Elemental profiles of biological samples
Trace elements in artificial fibers
Determination of the mode of poisoning.
Hair analysis for heavy metal poisons.
Determination of ammuniation manufactures.
Discrimination of objects/elements.


https://www.technologynetworks.com/tn/articles/how-to-test-for-heavy-metals-in-cannabis-296518
https://www.technologynetworks.com/analysis/articles/heavy-metal-testing-to-improve-cannabis-safety-and-quality-343329

Atomic spectroscopy applications by market

Market

Typical applications

Environmental

Water ,Soil, Air

Food

Food safety ,Nutritional
labeling

Pharmaceutical

Drug development ,Quality
control

petrochemical

Problem refining, Lubricants
and QOils

Chemical/ industrial

Quality control /Product
testing

Geochemical /mining

Exploration Research

Bio-monitoring

Biological fluids

Agriculture

Soils

Semiconductor

Wafers ,High-purity
chemicals

Nuclear energy

Low-level waste process
water

Renewable energy

Biofuels ,Solar panels

Nanomaterials

Research




Uses

Atomic absorption spectroscopy can be used for the quantitative and qualitative
determination of metallic elements in biological systems.

This also helps in the detection of metals as an impurity in alloys and other mixture.
Atomic absoptionspectroscopy has been utilized for the purificatioin of environmental
samples like water and soil.

Detection of metals in pharmaceutical products and oil products can also be done by this
method.

Advantages

Low cost per analysis.

High sensitivity (up to ppb detection)

High accuracy.

Mostly free from inter-element interference.

Wide applications across many industries

Doesn’t need metals sepration.

Smaller quantities of sample (typically 5-50p)

Much more efficient atomization

Provide areducing environment for easily oxidised elements.

Limitations

Cannot detect non-metals.

New equipment is quite expensive.

More geared towards analysis of liquids.

Sample is destroyed.

Only solutions can be analysed.

Less sensitivity compared to graphite furrnance.
Relatively large samples quantities are required (1-3ml)
Problems with refractory elements.

Requires high level of operator skill.



Treatment of Data

Prepare a computer-generated calibration curve by plotting Absorbance

(on the y coordinate) versus Concentration Fe (in units of mg/L, see below).

On the calibration curve, indicate how the concentration of your unknown solution was
determined and then calculate the total amount of iron in the original multivitamin tablet.

Calculate the percent difference between your result and the value provided on the label.



10.

Graphing Results

Prepare a computer-generated calibration curve using Microsoft Excel. Refer to the section
on Graphing with Excel at the back of the lab manual.

Place a descriptive title, date, and your name on the graph.

Use the dependent variable (Absorbance) as the y coordinate and the Concentration of iron
(mg/L) as the x coordinate. Both coordinates must be labeled showing the units being used

(if any).

Select appropriate scales for the major axis and the minor axis. For example, major units =
1.00 and minor units = 0.10.

Use a new source for Chart Location.

If points line up, you can use Excel’s trend line to draw the calibration curve; otherwise,
you must use a ruler to draw the best fit straight line.

Indicate on the graph how you determined the concentration of the diluted multivitamin
solution.

Landscape your graph (rotate the graph 90° on page) and use most of the page.

Change the Plot area to white.

Make the major axis grid lines darker than the minor axis grid lines.



Presentation of Results in Data-Book

Multivitamin Brand : Garfield Chewable multivitamin reported mass of iron per tablet:

smg

Calibration Curve

Data:

Concentration stock solution 500.4mg Fe/L

Standard ML Stock Solution
Solution Final Reading | Initial Reading | Total Added | Concentration
1 10.00 9.00 1.00 5.00
2 8.50 6.40 2.10 10.5
3 6.00 3.00 3.00 15.0
4 10.00 6.10 3.90 19.5
5 6.00 1.00 5.00 25.0
Calculations:

1. Calculation of standard solution 1 concentration-

5.00mg/L

2. Calculation of original vitamin solution concentration
Calculation of diluted vitamin solution

10.5mg/L

3. Calculation of mg fe in original vitamin solution

25.0mgFe/L

Concentration of Fe stock Solution

1. 5.00
10.5
15.0
19.5
25.0

ok wn

Results
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Conclusion

One of the most important technique in quantitative analysis.
It is based on the absorption of radiation.

Measurements could be done at ppb levels.

It is widely used method.

The preparation of the sample is usually simple and rapid.
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INTRODUCTION

The YCrO 3 is the multiferroics and perovskite type compound.

e MULTIFERROICE:- multiferroics are the materials that

simultaneously exhibit more than one type of ordering include
magnetic, electrical and elastic order, Magnetic order is
conventionally driven exchange interaction between magnetic
dipoles originating from unfilled shells of electron orbits.

e PERVOSKITE COMPOUND :- A perovskite oxide

compound have the general stoichiometry of ABOs formula in
which A and B are cation is larger than B cation. The potential
application of these materials include ferroelectric random
access memory, multilayers ceramic capacitors, magnetic field
sensor, solid oxide fuel cells (SOFCs), membrane, catalytic
convertors etc.

It is very important to improve the multiferroic features of the
perovskites for obtaining a wide range of the applications. Their
utility can be enhance by partial substitution of A-site or B-site or
both side which can improve their properties and increase its
application.

Solid oxide fuel cells (SOFCs) is one of the most promising candidates
for new generation power system for its high energy conversion
efficiency. It produce fewer pollutants and so have environmental
advantages but their operating temperature is very high (800° ¢ —
1000° c)

In present work YCrO; and Fe doped YCrOs [YCrooFeo.103]
polycrystalline sample was prepared by solid state reaction and
nanocrystalline sample was prepared by sol gel method and
comparing the result of both methods.




e SOLID STATE REACTION :- The solid-state reaction

route is the mostly widely used method for the preparation of
polycrystalline solid from a mixture of solid starting materials.
Solid do not react together at room temperature over normal
time scales and it is necessary to heat them to much higher
temperature, often to 1000 to 1500 c, in order for the reaction
to occur at an appreciable rate.

->Advantage:- It offers simple steps and high yield production.

->Disadvantage:- It require very high temperature.

e Steps for solid state reaction

Weighing precursors

I

Grinding for5 h

!

Calcination (final product)

l

Pelletizing using binder (PVA)

!

Sintering

|

Characterization




=>Calcination (final product)

=> Grinding

=> Pelletization using binder(PVA)




PREPARED PELLETS




e SOL GEL REACTION :- The sol-gel process is a more

chemical method (wet chemical method) for synthesis of various
nanostructures, especially metal nitride nanoparticles. In this
method, the molecular precursor ( usually metal alkoxide ) is
dissolved in water or alcohol and converted to gel by heating and

stirring by hydrolysis/alcoholysis.
->Advantage:- It is a low temperature technique.

->Disadvantage:- Rate of reaction can easily be controlled by

maintaining temperature.
e Steps for sol gel reaction

Weighing precursors
ﬂ Hydrolysis
Solution
1 Condensation
Gel formation

0

Drided gel

!
Grinding for 1h
! Calcination
Final product
4
Pellatization using binder (PVA)
Sintering

characterization
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solution

Sample after heating

Heating
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After grinding power forms

For sintering

After sintering

Pellets
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EXPERIMENTAL PROCEDURE AND

CALCULATION

s EXPERIMENTAL PROCEDURE FOR SOLID
STATE REACTION

The polycrystalline sample prepared by solid state reaction method
with the stoichiometric quantity of required oxides.

e For parent compound ( YCrOs)):- Y,03(99.9% ) ,Cr,03(99.9%)
e For doped compound (YCrFeOs):- Y,03(99.9% ) ,Cr,03(99.9% )

And Fe,03(99.9% )

The required quantity of oxides are calculated as follows:-

Element Atomic weight
Yttrium(Y) 88.905
Chromium(Cr) 51. 996
Oxygen(0) 15.999
Iron(Fe) 55.845

+¢ For 5 gram parent compound(YCrO3)):-
e Ycros:- 88.905+51.996+15.999 =188.892 (total
amount)
->Y,03:- 2x88.905+3x15.999=225.807

1+2x 225.807+188.892x5=2.987
->Cr;03:- 2x51.99+3x15.999=151.997
1+2x151.997+188.892x5=2.01
Total amount of oxide = 2.987+2.01=4.997

+»* For 5 gram doped compound (YCrp oFeo.103):-
+* YCro.oFe(.103:-88.905+51.992x0.9+55.845x0.1+15.999x5
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= 189.277(total amount)
->Y,03:- 2x88.905+3x15.999=225.807
1+2x 225.807+188.277x5=2.982
->Cr,03:- 2x51.99+3x15.999=151.997
0.9+2x151.997+189.977x5=1.804
->Fe,03:- 55.845%2+3x15.999=159.698
0.1+2x159.689+189.277x5=0.210
Total amount of oxide =2.982+1.804+0.210=4.996

1)Weighing precursors:- Weighing the required quantity of solid
reactant(oxides) that we calculated above to prepare the solid
crystalline powder by using weighing machine.

Before weighing the precursor we have to
tare the weight of butter paper.

2) Grinding:- After the precursors have been weighed out in the
required quantity, in the next step they are grind in grinder for 5-6 h.
For manual mixing small amount of some volatile organic liquid-
preferably acetone or alcohol is added to mixture to aid
homogenization. This forms a paste which is mixed thoroughly.
During the process of grinding the organic liquid gradually volatilize
and has usually evaporate completely after 10-15 minutes.

Grinding is very necessary step to achieve
homogenous mixture of reactants.

3)Sintering (Heat treatment):- Sintering is a process of heating the
material in a furnace below is melting point until its particles adhere
to each other. When complete grinding is done. Sintered the sample
YCrOs3 and YCro.oFeo.103 in the furnace. For this the. sample is kept in
the crucible. Crucibles are the container that is used the reaction
must be able to withstand high temperature the common crucibles
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are silica(1430k),alumina(2200k),zirconia(2300k), manganese(2700k),
platinum(2045k) and silver(1235k) are used for the reaction.

In present work alumina crucible is used
which having the melting point 2200k. Crucible is placed inside the
furnace at 1000°c temperature for 15h. After the sintering the
sample is again grind for 1-2h. After the sintering the weight of the
compound reduce because during the heating impurities are
removed.

The phase purity and, crystalline nature nature and
crystalline size of powder sample were analysis by X-ray diffraction
(XRD) pattern recorded from X-ray diffractometer in a 26 range from
20° to 90°.

4) Pelletizing:- For the electrical measurement powder sample were
compacted to pallets. Pellets are prepared by mixing 2-3 drops (for 3
gram sample) of organic compound commonly known as Poly-vinyl
Alcohol (PVA) as a binding medium for the particles of our sample.
The pellet is formed by using pelletizer of required diameter under
the pressure of 2.5 milli tons per inch. Pellets are again sintered in
furnace at 800°c for 10h.

Binder is prepared by taking 20ml of distilled
water mix with approximate lgram of PVA under the continuous
magnetic stirring for 15h at 70°c temperature.

“The experimental process is same for both parent and doped
compound.”
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s EXPERIMENTAL PROCEDURE FOR SOl GEL
REACTION

The nanocrystalline sample prepared by solid state reaction
method with the stoichmetric quantity of required nitrate.

e For parent compound (YCrOs):= Cr(NO3)3X9H,0 and Y,0s3
(as the nitrate of yttrium was not available so the oxide of
yttrium was mixed with some quantity of nitric acid to
convert oxide into nitrate)

e For doped compound (YCrFeOs):- Y,03 , Cr(NO3)3X9H-0
and Fe(NO3)3x9H,0

The required quantity of nitrate are calculate as follows:-

Element Atomic weight
Yttrium(Y) 88.905
Chromium(Cr) 51.999
Iron (Fe) 55.845
Nitrogen(N) 14.006
Hydrogen(H) 1.007
Oxygen(O) 15.999

+ For5 gram parent compound(YCrOs).-

->Formula weight

1)Y,03; = 2x88.905+3%x15.999=225.807

2)Cr(NO3)3x9H,0
=51.996+3[14.0067+3(15.999)]+9[2(1.0079)+15.999]
=400.147 gram/mol

-> Refine weight

1) 225.807x1=Y225.807
2) 400.147x1=400.147
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->Molecular weight

5=(225.807+400.147)x
5=625.9546 X
X=0.007987799

->Quantity estimation

1) Y,0s = 225.807x0.007987799 =1.803700
2) Cr(NOs)3x9H,0 = 400.1476x0.007987799= 3.196238
TOTAL = 4.99

->Calculation of citric acid

Citric acid = 2.5x(no. of cation)xmolecular weight of citric acid
=2.5x8x192.1232x0.007987799
=30.6928300

+»* For 5 gram doped compound(YCrFe0s):-
1)Cr(NO3)3%x9H,0

=51.845+3[14.0067+3(15.999)]+9[2(1.0079)+15.999]
=400.147 gram/mol

X Z)FE(N03)3X9 H>0
=55.845+3[14.0067+3(15.999)]+9[2(1.0079)+15.999]
=403.996 gram/mol

-> Formula weight

1) Y,0s = 225.807
2) Cr(NO3)3x9H,0 = 400.147
3) Fe(NO3)3%x9H,0 = 403.996

->Refined weight

1) 225.807x1=225.807
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2) 403.996x0.1=40.399
3) 400.147x0.9=360.132

->Molecular weight

5=(225.807+40.3399+360.132)x
5=626.3394

X=5+626.339

X=0.00798289

->Quantity estimation

1) Y,0; = 225.807x0.00798289 =1.80259244

2) Cr(NO3)3x9H,0 = 360.132x0.00798289 = 2.87490052

3) Fe(NOs3)3x9H,0 = 40.399x0.00798689= 0.322505562
TOTAL= 4.999

->Calculation of citric acid

Citric acid = 2.5%(no. of cation)xmolecular weight of citric acid
=2.5x11x192.1232x0.00798289
=42.1767052 gram

/

X2 Experimental procedure for sol gel
reaction

The pure and Fe doped YCrOs nanoparticles are prepared by sol-gel
method. All the precursors are 99.9% pure. The nitrate of metal ions,
such as chromium nitrate nonahydrate [Cr(NO3)3x9H,0] and Iron(lll)
nitrate nonahydrate[Fe(NO3)3sx9H,0] and a oxide[Y,0s] are used as a
precursor material. The stoichiometric amount of precursor are
weighting first after weighing the precursor are dissolve in 100ml
distilled with continuous stirring. Then place the beaker on electric
oven at 80° c temperature for 2h. when the solution start boiling we
add 2ml ethylene glycol and 5 pellet of sodium hydroxide one by
one. After 2h solution evaporate and a gel is form than after 5-10
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min the solution get dry precursor powder. Leave this power for 5-6h
to cool down after cooling the powder is grinded in grinder for 1-2h.
At last the grinded powder is sintered in furnace for 1h at 800°c
temperature.

After the sintering the weight of the compound reduce
because during the heating impurities are removed.

The phase purity and, crystalline nature nature and
crystalline size of powder sample were analysis by X-ray diffraction
(XRD) pattern recorded from X-ray diffractometer in a 20 range from
20° to 90°.

->Pelletizing:- For the electrical measurement powder sample were
compacted to pallets. Pellets are prepared by mixing 2-3 drops(for 3

gram sample) of organic compound commonly known as Poly-vinyl
Alcohol (PVA) as a binding medium for the particles of our sample.
The pellet is formed by using pelletizer of required diameter under
the pressure of 2.5 milli tons per inch. Pellets are again sintered in
furnace at 800°c for 10h.

o INSTRUMENTS USED FOR

CHARACTERIZATION
e XRD Machine

X-Ray Diffraction is a rapid analytical technique primarily used
for phase identification of crystalline materials. It can provide
information on unit cell dimensions.

->Principle

Based on the constructive interference of monochromatic x-
rays and a crystalline sample in which the crystalline structure
causes a beam of incident x-rays to diffract into many specific
directions.

->Concept

The concept of XRD can be explained as follows:
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->X-rays

X-rays are the form of high energy electromagnetic radiation.
These have a wavelength ranging from 10picometers to
10nanometers.

X-rays have much higher energy and much shorter
wavelengths than UV light.

->X-Ray Production

The x-rays are generated by a cathode ray tube, filtered to
produce monochromatic radiation, collimated to concentrate
and directed toward the sample.

Accelerating electrons with high voltages are allowed to collide
with a metal target.

The X-rays are produced when the electrons are suddenly
decelerated upon collision with the metal target, and these x-
rays are commonly called "Bremsstrahlung or Breaking
Radiation".

If the bombarding electrons have sufficient energy, they can
knock an electron out of an inner shell of the target metal
atoms.

Then the electrons from the higher states drop down to fill the
vacancy, emitting x-ray photons with precise energies
determined by the electron energy levels.

These rays are called characteristic x-rays.

->Bragg's Law

It explains the relationship between an x-ray light shooting
into, and it is reflected off from the crystal surface.

The law states that when an x-ray is an incident onto a crystal
surface, with an angle of incidence 6, it will reflect with the
same angle of scattering 6.

When the path difference (d) is a whole number (n), of
wavelength (A), constructive interference will occur.
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Atomic-scale crystal lattice planes

Bragg's Law is given by:
nA = 2d sinB
Where,
A = wavelength of the x-ray.
d = spacing of the crystal layers(path difference).
B = incident angle.
n = integer.

e Procedure to operate x-rd machine

Step01):- Switch on the power button after switch on the CPU.
Step02):-Press the power button of the hardware, press x-ray
enable.

Step03):-Click on the software XRDwinPD which is open in
computer desktop.

Step04):-After that we get popup box of use password,click
OK.

Step05):-we get another box of initialization

Step06):-Now click on x-ray tube and select the warm up time,
the warmup time depends on that after what time we operate
the machine.

Daily-7min , 1week- 15 min, 15 days or more — 45 days
Step07):- During the warmup clean the sample holder using
PVA set the sample in sample holder with the help of glass slit.
Step08):- After the warmup open the x-rd door and put the
sample in machine than go to scan tab and write the value of
start bragg angle 26=20° stop bragg angle 26=90°.

Step09):- Set the dual sec — 1.2 sec.
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Step10):- Select the divergence 0.5.

Step11):-Select the spin for power sample (on) and for thin film
O(off).

Step12):-Than go to scan choose folder and give the file name
(sample name).

Step13):-Than go to new file, our experiment starts.

X-RAY DIFFRACTION MACHINE

SAMPLE HOLDER
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o DIELECTRIC SETUP

A material is classified as “dielectric” if it has the ability to store
energy when an external electric field is applied. If a DC voltage
source is placed across a parallel plate capacitor,more charge is store
when a dielectric material is between the plates than If no material
(a vacuum) is between the plates. The dielectric material increases
the storages capacity of capacitor by neutralizing charges at the
electrodes, which ordinarily would contribute to external field. The
constant. If a DC voltage source V is placed across a parallel plate
capacitor, more charge is stored when a dielectric material is
between the plates when if no material (a vacuum) is between the
plates.

e Process to operate dielectric set up

Step01):- Before doing the measurements keep both the clips(black
and red) in open position.

Step02):-In module interface select ADJ->Select cable->1m
Step03):-select ->open -> All->exit ->execute

Step04):-Now keep both the clips(red and black) in shot position
Step05):-select ->short->All->EXIT->execute

Step06):-Now open the LCR Meter sample application properties
software in laptop

Step07):-Interface RS232C->select LCR->click yes
Step08):-Select parameters->click ok
Step09):-Go to set ->AC set->speed->slow?2

Then DC set->speed->slow2->click OK

Step10):-Put the pallet in sample holder, the pallet is painted silver in
upper and lower surface to make it conducting.
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Step11):-Check the conductivity by using multimeter.

Step12):-Attach the clip at the end of the sample holder.

Step13):-Go to measure->sweep measurement->auto setup ->set
start and stop frequency->select data count ->select scale log->cliclk
OK

Step14):-Select output TEXT FILE in(.csv )format.

DIELECTRIC SETUP
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** CHARACTERIZATION

e XRD ANALYSIS

The XRD analysis was employed in order to investigate the
nature of powder sample, crystalline size(hnm), and interplanar
spacing .

XRD data was collected in angular range of 20° to 90°.
The collected XRD was plotted using origin 16 software.
The powder X-ray diffraction pattern(XRD) of YCrOs; and
YCrooFep103 using solid state reaction are shown in below

graphs.
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Graph 01:- XRD analysis of YCrO;
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Graph-02:- XRD analysis of YCrg oFeo.103
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The powder X-ray diffraction pattern (XRD) of YCrOs and
YCro.9Fe0.103 using sol gel reaction are shown in below graphs.
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Graph03:- XRD analysis of YCrO3 using sol gel method
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GraphO04:- XRD analysis of YCrg gFeo.103 using sol gel method

The XRD pattern show that the sample are well crystalline in nature.
All the prominent peaks in graph are indexed to various hkl planes
showing the formation of YCrOs and fe doped YCrOs by both the
methods.

The average crystalline size of the nano particles are
calculated with the help of Debye Scherrer formula.

D= kA /B cosO
Where, D=crystalline size in(nm)
K=0.9(Scherrer constant)
A=1.5406nm(wavelength of X-ray source)
B=FWHM (Radian)
O =Peak position (Radian)
The crystalline size is found to be

Solid state- YCr0s = 45 nm

YCFo,gFEo,103= 52 nm
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Sol gel- - YCr0; = 38 nm
YCro.9oFeo103= 40 nm
The interplanar spacing calculated using Bragg equation.
nA=2dsin©
d=n A/2sin 6
where, A=1.5406 A"(wavelenght of incident X-ray)
O =peak position (Radian)
n=1(order of diffraction)
d=interplaner spacing or d-spacing
The interplaner spacing is found to be

Solid state- YCr03 = 354 nm

YCI‘o_gFEo,103= 40 14’ nm
Sol gel- - YCr0s; =30 A nm
YCFo_gFEo,103= 32 Af nm

**DIELECTRIC ANALYSIS

e Dielectric contant vs frequency graph
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Graph-01:- solid state reaction(YCrOs)
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Graph-04:- Sol Gel Reaction(YCrg oFeo.103)

The dielectric constant decreased rapidly with the increase in
frequency. This decrease is due to the reduction of space charge
polarization effect.

However at low frequency the dielectric constant
is high . this is due to the presence of space charge polarization at
the grain boundary which generate a potential barrier .
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% CONCLUSION :-

From the above study it is concluded that due to the more
homogenous and lower Particle size sample id prepare by sol gel
method with respect to the conventional method (solid state
method). Also the crystalline nature is increases.

By the doping we can see that the particle size is
increase in both the methods.

Our sample show strong frequency dependent of dielectric constant.

Since the material has poor electrical conductivity and get the ability
to store electric charge due to the phenomenon of dielectric
polarization.

With the FE doping the conductivity increases.

s APPLICATION

® |nterconnectors in solid oxide fuel cells(SOFS).
® High temperature electrodes.
® (Catalytic converters.

® Sensors




31

s REFERENCE

1. http://nopr.niscair.res.in/handle/123456789/58131.
2.https://www.researchgate.net/publication/257613657 Sy
nthe
sis_of YCrO3 nanoparticles_through PAA assisted solgel r
oute.
3.https://www.sciencedirect.com/science/article/pii/S02728
8421 6318545. 4. Sharma N, Kumar S, Mall A K, Gupta R and
Garg A 2017 Mater. Res. Express 4 15702. 5. Kimura T, Goto
T, Shintani H, Ishizaka K, Arima T and Tokura Y 2003 Nature
426 55. 6. Yamaguchi T 1974 J. Phys. Chem. Solids 35 479 [4]
Thamlmaran P, Arunachalam M, Sankarrajan S, Saktipandi K,
Sivabharathy M and Samuel E J 2018 J. Phys. Condens.
Matter 530 270.

3k 3k >k 3k 3k 3k 3k 3k %k %k %k %k %k 3k %k %k %k %k %k >k k k — -




Govt. Holkar Science
College Indore Indore(M P.)

Session- 2021-2022

An Internship Report On

Primary School Teaching

Submitted To- Submitted By-

Dr. Unnati Monika Kayal

Bhayare M.Sc. IVth sem
& [Statistics]

Dr. Rashmi Enrolilment no. -

Awad DS1713395




.
%

Declaration

I here by would like to declare
that the internship report entitled
"Primary School Teaching" is my own
work under the guidence & supervision of

"Dr. Unnati Bhayare" Head of
Department of Statistics & "Dr. Rashmi
Awad" Professor = Department  of
Statistics.

This internship report represents
entirely my own original work, except for
the matter gathered from scholarly
writing and it's guidence sought from
supervisors which [ duly acknowledge. 1
also declared that this work is not
submitted elsewhere.

4

N\
%

AEEE—



.
%

Acknowledgement

It is high time for me to express my
deepest gratitude to "Sribal Public H. S.
School" for giving me chance to complete
my internship and having an unbelievable
practical learning experience. It was
indeed a pleasure to be part of such
organization.

Also would like to express gratitude
to "Dr. Unnati Bhayare" Head of
Statistics department & "Dr. Rashmi
Awad" Professor Statistics department
and also "Yash Yadav sir" for their
guidance and without their support I
would not be able to complete a huge
task of preparing this internship report
within scheduled time.

Internship report is on essential part
of M.Sc. program as one can gather
knowledge by observing and doing the
daily work at a organization. /

N\
%

AEEE—



Table Of Contents

.

Declaration

Acknowledgement

Abstract

Introduction

An ideal teacher

What makes an ideal teacher

Qualities of an ideal teacher

Challenges of teaching

A self evaluation of my teaching

What [ have learnt from this journey

Conclusion /

® References

7777/

N\

H



/,
.

Abstract

This report is based on the
experience that I gathered during my
internship at "Sribal Public H. S. School".
I had high expectation for bringing out
the best from the students and always
tried to motivate the students. There
were mix of different kinds of students. I
tried to establish a good teacher-student
relationship & understand each student. I
always tried to maintain professionalism
and a good relationship with
colleagues.

This report is all about reflective
practice, qualities of good and effective
teacher, task-based teaching, selecting
best method for teaching and some
challenges & obstacles that I had during
my internship and how did I overcome
those ensuring a good and safe learning
environment. Here, I talked about what I
learnt from this journey and how I can /
use this experience in my future
teaching.
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Introduction

My first experience of teaching
started at "Sribal Public H. S. School". 1
choose to do internship at a school where
I have the opportunity to practice
teaching. I have learned many new things
during this journey, and I also tried my
best to adjust with the new environment.

This journey of teaching has
improved my communication skills,
Patience, Confidence and intreast in
learning new things. This journey was the
best way to utilise the skills & knowledge
that [ have learned during my Post
graduate study at "Govt. Holkar Science
College", Indore (M.P.)

Luckily I got support of students
and teachers of school which really had
great impact on my internship journey.
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An Ideal Teacher

An ideal teacher is a teacher
that devotes themselves to teaching and
building the career of their students.
Students respect ideal teachers a lot,
many students grow up to become
successful and are still thankful to the
teachers who motivated them to become
better. They possess very good qualities
like kindness, good knowledge about
their subject, nice teaching style,
motivating, helping, understanding, and
many more.

To become a good teacher two elements
are necessary: enthusiasm or the subject
and a genuine interest in the personal, as
well as professional well-being of the
students. Good teachers who are actually
committed to their students, take care of
them strongly, and constantly support
their students and prepare their students
for facing their future confidently. /
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What Makes

An Ideal Teacher

An ideal teacher is a teacher
that devotes themselves to teaching and
building the career of their students.
Students respect ideal teachers a lot,
many students grow up to become
successful and are still thankful to the
teachers who motivated them to become
better. They possess very good qualities
like kindness, good knowledge about
their subject, nice teaching style,
motivating, helping, understanding, and
many more.

To become a good teacher two elements
are necessary: enthusiasm or the subject
and a genuine interest in the personal, as
well as professional well-being of the
students. Good teachers who are actually
committed to their students, take care of
them strongly, and constantly support
their students and prepare their students
for facing their future confidently.
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Qualities Of

An Ideal Teacher

Teaching is the profession which is
not for everyone it takes courage
compassion and a ton of patience.
Teaching needs the special kind of person
to handle this awesome responsibility
and following are the qualities of
outstanding teacher.

1. Patience:- To be a Teacher, the most
important thing is to have patience
because this is the profession where you
have to give time to make coordination
with the students and where your
strength increases gradually

2. Authority:- Always appreciate and
respect the effort and make positive
examples of your Students by directing,
praise at those who demonstrate this /
virtue.
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3. Excellent communication skills:- If a
teacher's communication skills are good
they can convey knowledge with better
skill and results.

4. superior Listening Skills :- Great
teachers listen hard and then use what
they hear to improve the communication.

5. Deep knowledge and passion for the

subject matter:- There is a saying that a
teacher is only as good at what they
know. If a teacher lacks knowledge in a
subject that dearth of understanding is
passed along to the students.

6. The ability to develop a strong

relationship with students:- In order to
create successful learning environment,
great teachers need to be able to build
caring relationship with their students.
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Challenges Of Teaching

After parents, teachers have the most
important role in a student life. They are
the one who mould the character of their
students and contribute to raising
educated, Sane and responsible citizens
of our country this makes teachers jobs
valuable and significant as they have the
opportunity to impact the lives of
students and the future of the country.
But at the same time this makes the
teachers job challenging and full of
responsibility. They come across many
obstacles, hurdles and challenges.

e Following are the challenges faced by a

teacher:-

1. Student's Behaviour:- Every student
come from different strata of society and
has a different family background
therefore some students may exhibit
troubled behaviour.

7/
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2. Heavy paperwork:- Reports, Ledgers,
exam paper, test paper, assignment,
project, certificate scoreboards,
attendance sheet and a number of such
other documentation is needed to be
maintained by the teacher. It is a
tiresome and long drawn out process.

3. Class size :- A number of students in
the class can range anywhere between 40
to 80 students. Most of the time it is lost
disciplining the class instead of teaching.

4. Health and Stress:- Hectic work may
take a toll on their both physical as well
as mental health. Teachers many times
have to miss their lunch and bathroom
breaks and are stressed with the amount
of work that they have been assigned.

5. collaboration:- Teachers need to

7/

establish proper communication among
themselves, students and parents to
ensure a smooth functioning of a school.
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A Self-evaluation Of %

My Teaching

An ideal teacher is a teacher that
devo [ always tried to have my
expectation high and tried to make
changes when necessary. It was a big
challenge, but without such challenges
they could not get the opportunity to try
something new. I often tried to come up
with new ways of learning that the
students may find interesting. I made
amendments in such a way that it could
catch the level of the students and they
could get inspired and motivated. I
always tried to teach the students that
failure does not matter. When they are
trying something new, their try is the
gctual success.

All these inspired them a lot and
they appreciated these new ways of
learnings. Hence, I think I was very much
able to set the goal of high expectation /
inspiring and motivating the students.
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I made the students understand the value
of improvement and being competitive. I
always motivated the students to learn
more and more and find every possible
ways to progress. There were some
students who were meritorious and
bright but they did not have enough
motivation and enthusiasm. They even
never tried to become better. I took the
challenges of making them curious and
enthusiastic. Some of the students
changed and tried to make progress.

There were some students who talked
unnecessarily & spoiled the environment
of the class. For these kinds of students
more efforts were given with more
strictness which consumed more time
and created problems for the whole class.
Many students were not careful of what
they wrote. So it was required to do
something which could make them more
attentive towards studies. For that I
always looked at them while they work so
that they become conscious and work
without wasting time.
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This Journey

This journey was a big opportunity for me
as I could learn many vital things needed
in a professional life. First and foremost
thing I learnt is being professional which
includes many other aspects. [ learnt how
to go with the time management and
work accordingly. And most importantly
I learnt how to teach so many children at
a time in a professional manner. I also
learnt professional behavior in case of
working with the colleagues and other
stuffs of the school. I learn how to apply
for job. This gave me the opportunity to
understand this profession by having the
experience of teaching. By doing the
internship & study together I learnt how
to manage work and study together. This
taught me coordination of working with
study. This was basically a practical
experience of what I studied from all the
courses | have done in my university. So
this helped me to know how to actually
work being a teacher. Overall it was a
great learning experience for me.
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Conclusion

Teachers act like a bridge for
students for conveying education and it
totally depends on the teachers how they
perform this role. This is all [ learnt from
my experience being an intern teacher
and I always tried to make progress and
work accordingly so that my ways of
teaching can keep a footprint in the
student's life which may flourish further.

Students are the vital priorities
for the teachers and it is required to
deliver education with appropriate
knowledge and skill of the teachers.
Students have to be made up in such a
way that their capabilities know no
bounds. It is the teacher's contributions
that influence the student's life. At the
end [ must say it was a difficult but very
useful journey from where I learnt to
think and act differently.
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"GOVT. HOLKAR SCIENCE COLLAGE”

1.1 PLANT TISSUE CULTURE

Introduction: - Plant tissue culture is the most promising technique of plant biotechnology.

Tissue Culture via Micro propagation is evolving on an economical scale as an alternatives
method to the vegetative propagation of plants. It has a vast application in research, agronomical,
industrial field as well as commercial level. Plant tissue culture is an in-vitro aseptic technique
that involves growing plant cells, tissues, organs, sceds, or whole plants under controlied
nutritional and environmental conditions often to cell m ultiplication, regeneration, or clones of
the plant. It is also referred to as” in-vitro, axenic or sterile culture”

GOTTLIEB HABERLANDT is excusably recognized as the” Father of Plant Tissue Culture”
(1902). He also cstablished the concept of totipotency The principle of plant tissue culture depends
upon:-

1. Totipotency: - It relies on the fact that any plant cells have the ability to regenerate into 2 whole
plant.

2. Plasticity:-It is the capacity of plants to alter their metabolism; growth and development to best
suit their environment.

Plant tissue culture is widely used to develop clones of a plant in a process known as Micro
propagation. This technique is being broadly employed for large-scale plant multiplication, mass
propagation, diseases elimination, and the synthesis of secondary metabolites. Further, it currently
provides a tremendous opportunity in the area of plant genetic improvement, somatic hy bridization,
germplasm storage, and cell suspension culture. Tissue culture designs three fundamental process
of plant regeneration: -

i Micropropagation via augmented accretion or multiplication of axillary buds.
ii.Organogenesis (The process of differentiation that leads to the creation of plant organs like roots,

shoots, flowers, or other plant organs)
iii.Somatic embryogenesis (It is the artificial process where a plant or embryo is derived from a
single somatic cell and has a bipolar structure.)

1.2. APPLICATION OF PLANT TISSUE CULTURE: -

P.T.C has been used in almost all the fields of Biosciences, Industrial and Agronomical field, and
Crop improvement, SO On.

A) Micro propagation along with generating disease-free plants or improved plant production and
quickly multiplication of endangered species or genotype such as aromatic and medicinal plants.

B) Production of Phyto-Pha:maceuticals and Secondary metabolites. E.g. Caffeine from Coffea
arabica or Nicotine from Nicotiana rustica

C) Development of Sy nthetic seed and Germplasm conservation, Somac lonal metabolites, moreover
genetic transformation of sorts of species

D) Production of economical valuable chemicals by plant tissue culture which is not possible by

other chemical methods.
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E) Plant improvement by the production of somaclonal and gamcetoclonal variants and study of plant
decays and their elimination. ' . o
F) Cross pollinated crops such as coconut, eucalyptus, oil palm, etc resist true-to-type f_’l““,l” via
seed. Tissue culture can be utilized to control this crisis and produced genetic uniformily in cross-
pOllinaled crops. . v Ll " ili- :vd
G) Seed culture can be used to propagate orchids on a large scale and Embryo culture can be u.lllllztb
to generate inter-specific or inter-generic hybrids, as well as overcome embryo abortion or P‘t’;’

= . et | a . .. - ¥ »
fertilization obstacles and shortened breeding cycle. Ovary culture is effective for analyzing the
physiology of fruit development or progress.

1.3. HISTORICAL PROGRESS OF PLANT TISSUE CULTURE:-

The history of plant tissue culture embark with the concept of cell theory by S_chlf:ldcn (Plants in
1838) and Schwann (Animals in 1839) which established that all the living things 'werc made up of
cell and cells is the basic structural and functional unit of life, Furthermore, cell arises from pre-
existing cells. Founded on this theory, a German plant physiologist, Gottlieb l—[abcr'lar?dl (1 90?)
formulated the conceptual foundation for p.t.c on his single cell culture or diffcrcmiqtlon gtudles. He
worked with palisade cells, pith cells, stamen hairs, or stomatal guard cells cultured ina s!mpIc
organic enriched with sucrose under sterile condition but this experiment was an entire failure due
the cells failed to divide but managed to survive for assorted weeks. He failed to comprehend the
meristematic cells of the plant body are heterotrophic and the dedifferentiation of cells into
meristematic state needs the presence of plant growth regulators.

Haberlandt was justifiably designated as the “FATHER OF PLANT TISSUE CULTURE”, based
on his worked and he also established the concept of totipotency. Furthermore, he implied that the
process of culturing isolated plant cells in a nutrient solution approves the scrutiny of vital issues
using a novel experimental strategy.

Later, several types of research evolved in p.t.c and among the most significant findings are
illustrated as follows in table 1:-

S.No.| Name of Scientists and Year Discoveries
1. Hanning (1904) He cultured embryos from several species of cruciferous.
2. Kolte & Robbins (1922) | He successfully cultured of root & stems tips in vitro and
established meristematic tissue concept.
3. Fritz Went (1926)

He discovered first plant growth regulator-(IAA).

Successful cultured & introduced vitamin B as growth
Supplement media in tomato root tips.

Established of continuously proliferation of callus culture.

White (1934-37)

5. Gautheret, White & Nobecourt

1939)

6. Van Overme Use of coconut milk for cell division in Datura.

7. Eme'st ball (1946) __’&gwted whole plants of Lupinus by shoot tip culture.
< Muir et al (1954) | Developed plant from single cell in suspension culture.

9. Miller et al (1955) Discovery kinetin as cell division hormone.

10. Miller & Skoog (1957)

Concept of hormonal control of organ formation by changing
the ratio of auxin: cytokinin. ]
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= Regenerated somatic embryo from callus clumps of carrot by |
Reinert & Steward(1959) | cell suspension culture and generate whole plant from

Somatic embryo and also proved the concept of totipotency.
—

12. | I:.Cocking (1960)) ' IFirst to isolate protoplast by t.:n"f.ymuli(_: dcgradat_it;lzl;)f
Cell wall. _ B -
13. Bergmann (1960) Filtered of cell suspension and isolated single cells by plating.
—_ I
} 14. Murashige and Skoog (1962) | Developed a culture medium with desired salt concentration. |
\ It is known as MS nutrient medium. | ‘
- - - - - PR - - —_—— - - -— ——
| 15. Guha & Maheshwari (1964) | Production of first haploid plant of Datura from anther |
culture, '
| 16. | Power et al (1970) First achievement _(_:_Fﬁrﬁldp_ldsi fusion. ;

e —

Table 1.1 Represent scientist and their landmark discoveries in plant tissue culture

1.4. MICROPROPAGATION: -

_ Micro propagation is the process of multiplying stock plant material to produce a large no. of

:""' genetically cloned cultivars with short texture & faster production, to reduce callus production and
obtain stronger roots, making the acclimatization step easier as well as preserve genetic uniformity of
cultivar. The resulting clones are true to the type of the selected genotype .Explants can be used to
produce 100s to 1000s of plants in a continuous process over a relatively short period & space under
controlled conditions. Any segment of the plants such as a leaf, apical buds, shoot or flower, etc is

k/n as explants.

Features of Micro propagation :-

a) Clonal mass reproduction and Disease free plants can produce.

b) Seedless-like plants (bananas) can also be developed.

c¢) Multiplication stages can be recycled to develop an endless no. of clones.

d) Sexually sterile species like aneuploids, triploids which cannot be perpetuated by seeds.

Stages of Micro propagation:-

S.No. Micro propagation generally involves five stages:-
1.Stage 0 Preparative stages.
2. Stage | Initiation of culture.
3.Stagell | ~ Multiplication of shoot and rapid somatic embryogenesis.
4. Stage 111 Rooting and Acclimatization.
5. Stage IV Transplantation

* Table 1.2 Shows the :s;tages of Micro _propag&tion

1. Stage 0: Pf'epamﬁve: - In the preparative stages, selection and maintenance of mother plants
should be thrived for three months under sterile environment to furnish quality explants & eliminate
contamination for better establishment of aseptic culture in stage I.
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Jants with surface sterilization
Then, the establishment of ,
plants relies on the

pical or axillary buds are

Iture: - In this stage, selection of exp

i ile explants.
. species and provide steT! :
ot 9];«13: 11‘1eutricnt medium The quality of ex

onal propagation, nodal section, a

2. Stage I: lnitiation.of Cu
reduce the browning 1SSuc 0 >
culture or transfer explants in a suila |
techniques of in-vitro propagation. Forc

. o . e

gessttage 1I; Multiplication stage: - This rs'lhe most critical staﬁ1 A

; : n a defined culture
micro propagation defects occur . It_ oceurs 1 +x ag well as abr
hormones and proliferation or multnp}?cauon of shoo
from the explants. It involves three phases - _ ; ranching
a) Through Ea[lusing b) Adventitious bud formation c) [;n!lancl:ed axogiiirll'y :nd S
4. Stage III: Rooting and Acclimatization stage: - To stimu ?te ’ gs to a rooting medium.
robust root growth by transferring regencrated shoots or somatic embryonh e it chambes
Then, follow acclimatizing step, in-vitro plantlets are hardened into gree (}u ot G i el
under desirable and aseptic conditions. Afier hardening, plantlets are ready for p 2

as that is where the majo'rity of
dium with shoot simulating ‘
pt somatic embryo formation

5.Stage IV: Transplantation: - Lastly, plantlets are establishing in soil, potting m’jxturc, or open
field. A variety of potting mixtures and their combination are used for transpla'ntatlon such as peat,
vermiculite, prelate, coco peat, sand, well compost mixture, etc . In some species, Stage III is
skipped & un-rooted stage II shoots are directly planted in the potting mixture.

Merits and Demerits of Micro propagation

S.No | MERITS DEMERITS
1. Clonal mass propagation. Expensive laboratory and expertise needed.
2. Introduction of new cultivars & Chance of somaclonal variation.
Disease-free plants produce.
3. It can be stored for a long Plants neither autotrophic & some cases
duration by cryopreservation. Poor rooting or acclimatization occurs.
4. The breeding cycle reduces and In adult woody plants, easily not
storage germplasm. regenerated or propagated.
5. | Vegetative propagation of sterile Protocols are not optimized for all
hybrid employed as parent species.
plants
for seed production.
L lep.Cabbage = |

Sterilization is a process used for elimination of any contamination or microbial agents and to
maintain an aseptic environment during the in-vitro culture of plants cells or tissues. In Tissue
Culture Laboratory includes different kinds of materials like vessels, instruments, medium; culture
ro?m, etc., used in culture work must be freed from microbes to achieved success in plant tissue
culture.
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There are the following approaches used for sterilization such as and their application can be shown
in fig.2

a) Dry heat treatment

b) Autoclaving

¢) Filter sterilization

d) Surface sterilization

¢) Wiping with 70% ethanol
f) Fumigation

Table 1.3 Represent sterilization and their application

SNo. | STERILIZATION APPLICATION
1. DRY HEAT i It's the most effective method, entails disruption
STERILIZATION of enzymes or other cell constitute but barely thermo-stable
products are utilized & dry heat should be 160-180 0C up to
2-4 hrs.
ii. It includes Flaming, Red heat & Hot Air ovens.
iii. E.g. glassware, metallic instruments, media and
reagents, etc.
2. STEAM  It's most efficient or feasible method & sterilized steam
STERILIZATION under pressure up to 121-134 0C at 15 PSI for 20 to 40 min.
(AUTOCLAVING) ii. E.g. Media, Culture vessel, glassware or
Plastic wares, contaminated cultures.
3. FILTRATION i Fail to kills but discards germs. It is employed to both
STERILIZATION clarify and sterilize liquids & gases. It can prohibit the
passage of either viable or non-viable particles.
ii. HEPA filters can remove up (o 99.97% of particles > 0.3
micrometers in diameter & used for chemical, hormones,
vitamins solution.
4, SURFACE It can be achieved using different disinfectant
STERILISATION or chemical reagents like NaOClI, Hgcl2, C2H40, O3,
Antibiotics, etc.
S. WIPING WITH The surface of laminar airflow cabinet or other area sterilized
70% ETHANOL by wiping them with 70% alcohol.
6. FUMIGATION Its gaseous sterilization is achieved by using ethylene oxide,
formaldehyde, etc act as biocidal agents.
N R I
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1.6. CULTURE MEDIUM: -

The composition of medi

culture of plant cells. Explants or organs will only

um for the in-vitro culture is the va
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st significant aspect in the thriving
tro on a suitable artificial nutrient

oW iI‘I-Vi )
er t of the cultured tissues

h and proper developmen

medium and provide support or nutrition for grow There are two types of media : -

is known a8 a culture medium,
Natural media (A media contains natural or chem

ical undefined composition) and Synthetic media

(A media contain chemical or synthetic defined

components).
MAJOR TYPES OF MEDIA

'S.No.| MEDIUM

.| WHITE’S
MEDIUM

2. | MSMEDIUM

3. | B5MEDIUM

| i. By white (1963) & the earliest plant tissue culture media.

ii. It is used for root, ovule, or callus culture and consists of a lower and
higher salt concentration of MgSO4.

i. By Murashige and Skoog (1962) .1t is the most widely used

medium for all types of culture.
ii. It is used for organogenesis; plant regeneration. It contains
desired salt concentration.

i. By Gamborg et al. (1968).

ii. It is used for cell suspension, callus culture, and modified form
used for protoplast culture & contains a higher amount of ammonia
and nitrate ions.

4.| N6 MEDIUM

5.1 WPM MEDIUM

By the Chu for cereal anther culture and Nitsch & Nitsch (1969) used

_for anther culture and contains low salt concentration.

By Lloyd & McCown (1981). It’s known as a modified woody plant
medium and used for tree species and contains very low salt
concentration.

. - B

Table 1.4 Shows Major Type of Media

Composition of media: - It is mainly dependent upon —The particular species of the plant and type
of explants used for culture such as tissue, organs, cells, etc. A standard basal or culture medium is
generally composed of a well-balanced composition of nutrients such as inorganic nutrients, organic
supplement, carbon or energy source, Other media factors, and Solidifying agent. o

vitro plants. It consists of macronutrients an
quantity than 0.5Mm/! and includes six maj
calcium, magnesium, and sulfur which are
Micronutrients are needed in lesser quantit

: ( growth and development, nutrition of in-
d micronutrients. A macronutrient is required in a larger
or nutrients such as nitrogen, potassium, phosphorus,
essential for plant growth and morphogenesis.

y than 0.5Mm/1 and consist of boron, copper, iron,
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manganese, cobalt, zinc. nickel. iodide, so on which are crucial for growth tissuc and lacking
microelements exhibits deficiency like pigmentation, chlorosis, absence of vessels, ete. The clements
and their functions show in the table 1.5

2. Carbon or Energy Source: - Cultured tissues in culture medium absence autotrophic potential
and require an external source of energy (13). Sucrose is the favorable carbon source in culture
media because it is an affordable source and acts as a good osmotic stabilizer. Sucrose is partial
hydrolysis into glucose & fructose during autoclaving. Aside from sucrose, other carbohydrates such
as maltose, glucose, sorbitol, raffinose, lactose, starch, and galactose are rarely utilized.

— ELEMENT [ FUNCTION _____ -
1 W&o@ s plays a vital role in growth and differentiation and also a component 1.
| of proteins, a nucleic acid. . S |
| 2. Phosphorus Crucial in photosynthesis & vital in meristematic tissue. i
3. Potassium R—equ@ for cell division& assists in the synthesis of carbohydrate, protcii
and chlorophyll pathways. ) - _1
4. Calcium Assists in cell wall synthesis & root or leaf growth. N
5. Magnesium Enzyme co-factors of Chlorophyll, photosynthetic cycle. |
6. Sulfur Nodules formation & chlorophyll synthesis. -
. 7.Iron | Essential for cell division, respiration & chlorophyll. ______}
8. Manganese Assists in Cell elongation, photosynthesis, respiration, |
Growth hormones & enzymes control |
9. Boron Regulate cell elongation or division & lignin biosynthesis. \
10. Copper, Zinc, and | Enzyme cofactor, chlorophyll biosynthesis, nitrate reductase. |
Molybdenum l
Table 1.5 Represent elements and their function in plant growth J

3. Organic Supplements: -

Vitamins- Vitamins are required by plants as a catalyst in various metabolic processes and optimal
for cell growth. The most often used such as thiamine (vitamimrB1), nicotinic acid (B3), pyridoxine
(B6), BS, biotin ,ascorbic acid, riboflavin, vitamin E & Inositol or Myo-inositol

Amino acids: - It is essential to stimulate cell growth and substitution of augmentation of nitrogen
supply which is usually uptake for protein synthesis .it consists of glycine, arginine, cysteine,
glutamine, and tyrosine, so on. Glycine is the most commonly used amino acid

Other Organic Supplements:-It includes organic extracts like coconut milk, yeast & malt extract,
banana juice and antibiotics, activated charcoal, ete. Activated charcoal (PPVP, Ascorbic or citric
acid, polyphenol) is used as a detoxifying agent and removed browning or inhibitory compound
present in the culture

medium
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: +xhibi onal activity which
h regulators: - [t is a synthetic compound that L:Khlbll..‘-i horm o )Ifn el
i i | sencsis of culture tissue on 4 culture medium. e are

influences growth, differentiation, or organog, 301 € ;i ot berelling, ABA
four major%’rgks used in tissue culture such as auxins, cytokinin, gibbere

i o s il ing. It can als
Auxins: - [t promotes cell division & differentiation, clongation and Sl'm”":iis ;:m]n}:'"’c P cqucnt‘l‘{;
initiate shoots & internodes, apical dominance, induce somatic embryogenesis, y - Tihevest e
used auxins are IAA, IBA, NAA, 2, 4-D. IAA is a naturally occurring compound an L
synthetic compound and dissolved in cither cthanol or NaOH or KOH.
Cytokinins: - It stimulates cell division, induces shoot proliferation or differentiation Of[:; afvgr/l:!}t)lﬂub
or axillary shoots, and also has the capacity to alter apical dominance. Kinetin, Zeatin, BA, k', _
2ip, etc are the most frequently used cytokinins. BAP is an extensive preferably employed cytokinin
because shows higher shoot development and dissolved in dilute HCI or NaOH /KOH
Auxin-Cytokinin Interaction: - Generally, the ratio of these two hormones determine plant
development and determination:-

1) t Auxin letokinin = Root Development

2) tCytokini Auxin = Shoot Development
3) Auxin = Cytokinin = Callus Development

Gibberellins and Abscisic acid:- Both are slightly used PGRs where Gibberellins are used for
clongation of internodes & meristem or callus growth, elongate dwarfed plantlets, so on and
dissolved in cold water. ABA is either stimulates or inhibits callus formation based on the variety but
only effective in embryo culture or somatic embryogenesis.

5. Solidifying Agents: - gelling or solidifying agents are used for preparing semisolid or solid T.C
media (13). Agar is the preferred solidifying agent because it is inert and obtained from seaweed (red
algae-Gelidium, Gracilaria). The optimum concentration of agar employed from 0.5-1.0 % to

solidify the medium. Higher conc. of agar hardens the medium and hinders the diffusion of nutrients
into tissues. Other gelling agent-Gelatin, silica gel, etc are used as a substitute for agar.

6. pH: - It has an impact on ions absorption and also solidification of gelling agent . The optimum
pH for culture medium is 5.6-5.8 suitable for in-vitro growth of explants . At pH above 7 & below

4.5, stop growth and development in culture and below 5 will not gel properly and pH above 6 may
be too hard .

1.7. Factors influence of P.T.C:-

1) Genotype or variety of plant material

2) The selection of explants

3) Medium - nutrients, growth regulators, and other additives

4) Culture environment: - temperature, relative humidity, and light
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or sanctum)
2.1, INTRODUCTION: -

Ocimum tenuiflorum belongs to the family Lamiaceac. 1t is renowned by 390 different names and
mnannI y known as *0. E‘illllt‘llllll, Holy Basil, or Tulsi”. It is an aromatic, herbaceous, annual, or
perennial shrub and an edible herb up to 30-60cm tall that grows in a low bush . It has been used for
decades for culinary and medicinal purposes. The genus Ocimum comprises above 150 varieties of
species widespread in the temperate and semi-tropical regions of the Asian continent. Moreover,
O.sanctum is a vastly important species in the genus. India is the world’s leading producer of
restorative plants. There is an enormous need for these plants to expand for therapeutic or revitalize
purposes. Tulsi is native to India and particularly renowned for its spiritual or therapeutic uses in
Ayurveda, Siddha, and Unani, as well as Greek, Roman, and other traditional systems. Tulsi is
revered and regarded by Indians as a sacred herb. Tulsi (O.sanctum) is recognized in Ayurveda as
the "Mother Medicine of Nature", the “Unrivalled Sole”, further regarded as the “Panacea of
Life” and thought to endorse lifespan. It is also known as the “Queen of Herbs” due to its robust
adaptogen, attractive flesh color, aroma, astringent flavor, essential oils, and well-balanced
nutritional makeup of minerals, Phyto-constituents, and several health-promoting metabolites and
pharmacological activitics. The entire part of the plants has beneficial value and cures various health
ailments. Later, it has evolved as a supplementary essential crop worldwide due to its superficial
nutritional and therapeutic importance. Ocimum sanctum (Tulsi) consists of three variants, including
Sri or Rama Tulsi (Green leaves), Krishna Tulsi (Dark Green to Purple leaves), and Vana Tulsi
(Green leaves but the plant grows in the wild).Furthermore, Rama and Krishna Holy Basil possess
comparable correspondingly photochemical and medicinal properties.

TAXONOMICAL CLASSIFICATION:

KINGDOM PLANTAE
DIVISION Magnoliophyta
PHYLUM Spermatophyta

SUB PHYLUM Angiospermac
CLASS Dicotyledonae
ORDER Lamiales
FAMILY Lamiaceae
GENUS Ocimum
SPECIES O.tenuiflorum
BINOMIAL NAMES Ocimum tenuiflorum, O.sanctum
COMMON NAMES Sacred Basil, Holy Basil(English),
' Tulsi(Hindi), Thai Tulsi(Thai),
Tulasi, etc.
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2.2. ORIGIN, DISTRIBUTION, AND CULTIVARS:

and tenuiflorum means "s_lender or srn'i(e)llrihfi(;::::;- It's
yeimarily of Asian origin and is regarded as indigenous Lo I‘ndﬁ.L f_‘wng -WIcl]hﬂf::z:?):u[?C purposes);or
E’\I'ricu. Iuinan Island, as well as Taiwan. 1t has been ’uscd fO_" "L.!]ma.r-y jr:em les to purify the spirit
over a eentury. In India, tulsi are idolized and grown in pots in forts ;ms tulsi‘,)'l'ulaSi, Kala tulsi,

: ; NN TN ique names such a
or body. Depending on its location, it is called by umique ndm(“ the holy stature of the plant.
Talasi, Vanda, and so on. Later, it was renamed O.sanctum due to the holy

g : 1909), where it was
It was later introduced in Bella lspinosa (1881), Pucrto R'ICO(1855),.¢U£ i;bzs(t Braz)il (1970)
identified as O.americanum as well as O.sanctum. I.l was introduced in 0 ez . e s
Columbia, and Mexico (1936). Afterward, it is cultivated globally due to its miracle properties.

o
Ovrigin: - The term Ocimum means "nromatic

Distributions: - The genus Ocimum sanctum is primarily found in lroplcai ar}d semi-tropical regions
ol the Southeaster Asian arca, In India, ranging from Andaman and Nicobar islands to. the -
Himalayan region at an elevation of up to 1600-1800 meters height above sea level. It is extenglvely
cultivated and distributed worldwide including Nepal, Malaysia, Iran, Egypt, Sri Lanka‘& Thailand,
Morocceo, France, Hungary furthermore as some parts of Central & South America, Africa, the

Oceania region, and therefore the Arab countries .

Cultivars: - The genus Ocimum consists of approx. 60 to 150 unique varieties of species worldwide.
[ts foremost widely used and cultivated varieties and can be classified into two groups: Holy Basil

(O.sanctum) And Mediterrancan Basil (O.basilicum).

A). Holy Basil (O.sanctum):- In India, it’s popularly called Tulsi and is the most venerated
houseplant where it is attributed to Ayurveda along with the Hindu religion because of the goddess
ol prosperity, wellbeing, and vitality. It is the powerful therapeutic and nutritional value and is
additional known by different names as Rama & Krishna (Sanskrit), Tulsi (Marathi), Trittavu
(Malayalam), Holy basil (Iinglish), etc. There are four species popular of Holy basil: O.Sanctum
(Rama Tulsi), O. Gratissimum (Vana Tulsi), and O.tenuiflorum (Krishna or Amrita Tulsi).

B). Mediterrancan Basil (O.basilicam):- It is a vastly favored and consumed a variety of basil
which is employed in several kinds of culinary cuisine; furthermore it’s also cultivated globally like
Asia, America, Alrica, and Europe. It is also renowned as Sweet basil or commonly named such as
“King of Herbs”, Royal Herb, and so on. There is various sorts of Mediterranean basil: -
O.basilicum (Swecet or Purple basil), O.tyrsiflora (Thai basil), O.citriodorum (Lemon basil),
O.cinnamon (Vietnamese basil), O.americanum (American basil), O.kilimandscharicum (African
blue basil), O.angustifolium & burchellianum Benth. , O. camphor and so forth.

2.3. BOTANICAL DESCRIPTION:-

O.sanctum grown 1o a height of 30 -70cm on a fragrant bushy shrub, erect, much-bifurcate with red or
purple sub-quadrilateral branches with softly hairs stem. It prefers rich loam and alkaline to moderately
acidic soil along with a high humid and temperate climate. Leaves are green to greenish-brown with a
strong scent and fragrant texture, 2-5 cm long & 1-3cm wide, simple & opposite arrangement, ovoid,
elliptical, acute or denate & serrate margins, thin but fleshy, both surfaces on pubescent and tiny gland-
dotted with long slender, hairy petiole up to 2.5cm. Flowers are tiny white- purplish in prolonged

10




“GOVT. HOLKAR SCIENCE COLLAGE”

racerie about 15-20cm forming verticillate tloret. stamen clongate bracteoles with 3mm diameter
broadly ovated & slight calyx tube, bilabiate corolla up to 4mm and upper pair with a small bear
appendages at the base. Fruits or nut lets are small. reddish-yellow in color, broadly ellipsoid or sub-
globosely up to 1.26mm. and also aromatic odor and sharp. The plant is bitter and pungent. The average

weight, shape, color, texture height, fragrance, leaf color of the Ocimum may vary depending on the
varieties.

2.4. NUTRITIONAL, CHEMICAL COMPOSITION, AND PHYTOCONSTITUENTS
ACTIVITY:-

O.sanctum is considered to be extremely nutritive as well as therapeutic value. In other words, it has
evolved into a super food or multitunctional as compared to other herbs. It is comprised of nutrients
such as vitamins. mineral salts. carbohydrates, protein, fibers, folate, as well as various
phytoconstituents or bioactive compounds. In particular, a wide range of major secondary
metabolites and a good amount of volatile or essential oils that helps in numerous ways. The Holy
Basil (tulsi) is a highly beneficial and healing herb due to its high level of vitamin A. vitamin K, as
well as an abundance of vitamin C. vitamin B1. B2, B3 (Thiamine, Riboflavin, Niacin), and B5
(Pantothenic acid), B6, folate (B9), and minerals such as Phosphorus, Potassium, Manganese,
Calcium, Magnesium, Copper, Iron, Sodium, and Zinc, along with strong antioxidant properties.
Alkaloids. Flavonoids, Tannins, Terpenes, Glycosides, Saponins and Phenolic compounds are major
secondary metabolites found in holy basil. It has also shown different biological or Pharmacological
properties, including Antioxidants, Anti Allergic, Anti Inflammatory, Anti-diabetic, Anti-ulcers,
Anti-microbial. Anti-fertility, Anti-stress. Antipyretic, Anti-coagulant, Anti-cancer, Antispasmodic,
Anti-viral, Expectorant, Hepatoprotective, Immunomodulatory effect, Mosquito-repellent,
Neuroprotective, Radioprotective, Cardiovascular protective effects, and so on.

To illustrate, the secondary metabolites play a significant role, such as phenolic compounds
(Apigenin, Rosmarinic acid, and Cirsimarithin) and their derivatives act as anti-oxidant & anti-
inflammatory, cardio-protective and anti-stress, anti-ulcer, anti-viral activity, etc. Flavonoids act as
protection against radiation-induced chromosomal damage in human blood lymphocytes.
Antioxidants help to prevent cell damage that can lead to cancerous conditions.

Phytochemical Constituents:- The entire parts of the plant (O.sanctum), like leaves, roots, seeds,
contain different kinds of phytochemicals and essential oils, also contain numerous bioactive and
therapeutic values(1). The leaves contain different kinds of essential or (0.7%) volatile oil
comprising about 71% eugenol, and 20% methyl eugenol, Benzaldehyde, Camphor, Carvacrol, D-
Limonene, Eucalyptol, Eugenol, Furaldehyde, Germacrene, Oleic acid, Phytol, and sesquiterpene,
hydrocarbon caryophyllene a-(thujene,nonane , octane) , @ & B-(pinene ,toluene,
lactate,ethylbenzene, iedol, cadiene), a-(terpeneol ,humulene _murolene ,cubebene, guaiene) & B-
(elemene,caryophyllene ,bourbonene) , @ & B (selinene, borneol, 1 lalamine ,elemol), and linalool so
on. The O.sanctum extract of leaves and aerial parts yields aesculin, apigenin-7-O-glucuronide,
Acid(gal uteolin,circireol caffeic,procatechuic, chlorgenic, or gallic acid), galuteolin,luteolin-7-O
glucuronide , molludistin ,stigmasterol,vitexin , vallinin, and luteolin, Urosolic acid , along with
some phenolic compounds (cirsilineol, circimaritin isothymusin, apigenin and rosameric acid
.eugenol)as well as flavonoids (orientin and vicenin). It also yields fixed oil from seeds which consist
of fatty acid (17.82%), hexourenic acid, Linolenic acid(66.1%), Oleic acid(9%), palmitric acid

11
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= & L . - E n t.hel

f : n e %
geographical origin (8). I also contains aromatic compt'w o anti-inflammatory, anti-diabetic,
instance. volatile oil (Eugenol) has antimicrobial, anticancer, a

o .riics Carvacrol has antioxidant, anti-
cardio protective, hypolipidemic, or hepatoprotective Pml:‘_'”:l:‘;'d(i’::’n rifiumot;, dfiiniciobial,
insecticidal, anticancer, and antibacterial propertics. Urs'n lf.! o saipcraiectivs agent Linaloelis
antiviral, anti-inflammatory, antiulcer, anlihyperhpldcm:(.:, and hepa hpllene functions as an
antibacterial, antiviral, antifungal, and anticancer propertics. Caryophy

anticancer and antioxidant agent.
2.5. HEALTH BENEFIT:-

As matter of fact, apart from lcaves, other parts of the tulsi ha\fe numerous medicinal and "
pharmacological properties. Tulsi’s fruits stem & roots have diuretic, stimulant, and stomachic as
well as carminative, expectorant, diaphoretic, febrifuge properties, smooth-muscle relaxant, so on
(20). Tulsi is considered a tonic for the entire body. In the same way, it pil'events numerous health
problems like respiratory ailments (flu, SARS, bronchitis, cold, etc), gastric & coetaneous disorder,
asthma, hepatitis, dysentery skin disorder, fatigue, genito-urinary ailments, and also prevent cancer
and diabetes. It also aids in the reduction of glucose level and circulatory strain & eye dlsordc.r,.
mosquito-repellent, etc. Holy Basil (Tulsi) has tremendous health benefits due to its high nutritional
value. Extracts and decoction of the leaves, along with other medicinal herbs, and regular
consumption have been shown to improve numerous health ailments. It is available in many forms of
herbal tea, dried powder or fresh leaves, liquid form, etc.

To illustrate,

1. Anti-viral: - Basil leaves have germicidal or disinfectant properties, as well as anti-viral
properties, and are an essential additive of coughs syrups or expectorants. It can cure any sort of
fever, malaria, or even dengue or viral infections. It assists to secreted mucus in respiratory ailments
and bronchial asthma, arising in the upkeep of clear and healthy respiratory passages.

A stewing of the leaves with different medicinal condiments ( ginger, honey, clove, and so on) also
cures viral rhinitis, pharyngitis, and even influenza.

2. Antiseptic and Pain Relief Properties: - Basil leaves have antiseptic and wound-healing
properties as well as boosts collagen strength or epithelization. It functions as a COX-2 inhibitor and
some of the compounds help to lower inflammatory and neurological pain while also have no side
effects as well as give smooth pain relief. They are also used to treat ulcers, cuts, and wounds as well
as to alleviate pain caused by measles, chickenpox, or smallpox. Applying a mixture of tulsi leaves
Juice and coconut oil on an insect bite or sting relieves pain and flushes out the poison.

3. Anti-diabetics:- Basil leaves are rich in antioxidants and vital nutrients, which aid in lowering
blood sugar levels due to an abrupt or intense drop. It stimulates biochemical processes of insulin
secretion as well as lowering serum levels of cortisol and glucose. It also possesses anti-per oxidative
properties. A blend of tulsi and neem is suggested for diabetic

persons to reduce blood sugar levels.

4. Treat Renal Disorder: - It acts as a diuretic and detoxilying property. It also has kidney-
strengthening cffects. Consuming basil leaves with honey for six months enables flushing out kidney
stones via the urinary tract as wel| as reducing uric acid levels, which is the primary cause of kidney
stones. It can treats liver disorders and also diminish cadmium levels in the body as well as

12
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protecting the body from pre-existing cadmi ici
peolitbiting toxi-ndvsed e agge‘ lum toxicity and reverse accumulation but also

§. Anti-ox?dant:- Basil leaves appear to be high in antioxidants. I
isothymucin, apigenin, rosmarinic acid, and flavonoids :
prevent chromosomes or cell structures from oxidation,
protecting against radiation damage. ,

: L contains eugenol, cirsilineol,
which havF potent antioxidant activity and
as well as inhibiting cell ageing or death and

6. c(ll‘.::rdlovas.cula_r Discase.: - It'has cardio-protective activity and retains against myocardial agents
and its essential oil (Urosolic acid) shows 13-17 % protection in the heart & liver microsomes. Basil
1S immensely helpful to heart patients and can help to lower blood cholesterol levels. It contains

vitamin C as well as other anti-oxidants such as Eu i
genol, that also oxidants such
that also safe the heart from fatal free radicals. SIS

7. Anti-cancer:- Tulsi is anti-carcinogenic agent and has a way of curing certain types of cancer like
breast cancer and also prevents the expansion of oral cancer provoked by tobacco. It inhibits the

l])l2(;0d vessel that nourishes tumors. Tulsi should never be utilized as an alone cancer medication 3,

8. Boost Immunity: - Tulsi is moreover beneficial in boosting the immune system because it
contains immunity booster constitution, adaptogens, and anti-oxidants properties.

9. Aids Digestion: - Basil leaves have digestive properties and can assist with constipation, acidity,
and flatulence. It relieves bloating, vomiting, and even appetite or weight loss; moreover resists
laziness by replenishing your stamina level and promoting the formation of new blood cells.

10. Eye-Disorder: - Basil leaves act as relaxants and aid in the treatment of eye disorders such as
sore eyes, night blindness, conjunctivitis, and other eye problems. It also soothes the eyes and
minimizes the fine lines due to stress. Chewing a few basil leaves can help to cure eye disease caused
by free radicals, such as vision loss, cataracts, and glaucoma.

11. Reduce Dental Disorder: - It is an ideal mouth freshener and oral disinfectant that kills 99% of
germs or bacteria in the mouth. It also aids in the relief of tooth pain, a decrease gum disorder, also
prevent other dental problems, as well as the protection against gum inflammation or ulcers. It also
works to prevent bad breath and pyorrhea. It can also be helpful in the cessation of smoking.

12. Reduce Anxiety: - Tulsi is abundant in anti-oxidants, which serve to optimize different
processes of the body and soothe the nervous system as well as also relieve stress.

13. Radio-protective effect: - It has radio-protective activity, and Flavonoid (orientin & vicenin)
provide notable radiation protection.

14. Anti-microbial: - It possesses anti-microbial properties and essential o1l (Linolei.c acid) also acts
as effective antibacterial activity. Further, it can prevent a variety of microbial infections and also
protect from any microbes or bacteria.

15. Beneficial for Skin and Hair: - Basil leaves have antibacterial, antibiotic, and antifungal
properties. Tulsi face packs are well-known for removing acne, scar marks, blackhead, as well as dfor
blood by eliminating toxins. It also enhances facial skin, making it emerge younger or fresher, an
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give the glow and clear dark spots from the face. Basil leaves 4, ,_

(ections and irritation.

Iso stimulating hair growth b
ss, dandruff, dry s

balances out skin tones. It tends 1(3
often used to cure and lessen skin in
1t also relies on as a rejuvenator and a _
as well as aids in the reduction of hair loss, itchine
brittle hair or eliciting healthy hair.

y boosting circulation in the scalp |
calp, and then fend off grey or

2.6. TISSUE CULTURE AND MICRO PROPAGATION: - bl e st
Ocimum sanctum is cross-pollinated in nature. However, there are fcyv 0bS - eclling phojeyas
vegetative propagation of the species as poor seed viability and germination 0 A
well as genotypes that arc not true to type (. As a result, to reduce these obstacles e
economical production which is necessary to propagate the s-elcctcd cl.one to obtain a progeny
uniformity, we adopt an alternative method for propagation 1.€. Plant tissue culture via
micropropagation rather than the traditional vegetative propagation method. '

To brict, many in-vitro studies have been favorable renew O. tenuiflorum from different explants
like a leaf, roots, Auxiliary buds /nodal segments, etc.As matter of fact, P.T.C has been successfully
adapting to the propagation of genetically cultivar clonal planting material on a large scale, a short
period. cost-effective and pest- free along with preserving their genetic uniform.

Haberlandt visualized the idea of plant tissue culture and laid the foundation for the culture of plant
cells, tissue, organs. Commercial production of plants through P.T.C via micro propagation has
several advantages over the traditional methods of propagation through seed, cuttings, grafting, and
air-layering, among others. It is rapid propagation processes can result in the production of plants
that is free of any viruses and pathogens. This chapter discusses previous research done by various
researchers in the field of Plant Tissue Culture and In-vitro techniques of plant regeneration and
propagation from explants of Ocimum tenuiflorum (Tulsi).

1. Gupta et al. (2002) assessed that comprehensive description of O. tenuiflorum is a medicinal
herb. The outcome reveals that it possesses wide varieties of chemical constituents and
pharmacological activities as well as the huge therapeutic application which improves and aid
various ailments and furnish health benefits.

2. Mondal et al. (2009) have explored the pharmacological properties of O.sanctum by
conducting various trials in an animal models or in-vitro studies. The finding shows that entire
parts of tulsi consist several therapeutic agents, volatile oil, phytoconstituents such as alkaloid,
glycosides, sponines, and tannins as well as numerous pharmacological properties like
antimicrobial. adaptogenic, antidiabetic, cardio & hepatoprotective, anti-inflammatory, and
immunomodulatory eflect, so on. The study lurther suggests the investigation of neuroprotective
activities and neurological disorders like Parkinson’s and Alzheimer's disease.

3. Amarah (2016) emphasized extensive assessment of O.sanctum and its application and
considered tulsi is a miracle herb.

14
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4.1. Collection of Explants: -

Tht_ plant material shpuld be vigorous, discase-free and actively growing. Explants used in this
study were nodal sections and leaves. o ’

4.2. Preparation of Media:-

Itis h'elpful to formulate all concentrated stock solutions to avoid any error or save time during an
cxpc.nmem and should be stored in a freeze for a limited period at 4-20 oC as well as promptly
momtm:ed for any contamination or precipitation of components, further note down the date or time
reSpEactwely to proper monitored and none of the store for more than 15 days. It is advised to keep
rpedla at 250C for 4 days, before use for good results. Agar and sucrose were freshly added at the
time of media preparation. Nutrient media used for this study was full MS

medium.

(T) Procedure of stock solution:-Preparation of stock solution based on the Murashige & Skoog
medium. A stock solution is a concentrated composition of the solution which is used in P.T.C
media. The composition of macro & micro-nutrient, iron, vitamins and cytokinin, agar, sucrose is
given in table 4.1

i. Macronutrient stocks: - weigh & mix all the macronutrients sequentially in 800ml of DDH2O,
except CaCl2 which should dissolve singly to avert precipitation then, make up the final volume to
1000ml by adding distilled water. Then, filtered and stored at freeze. Before utilizing a macronutrient
stock for medium preparation, constantly check for precipitation.

ii. Micronutrient stock: - It is better to dissolve all micro salts individually before being added to
the stock solution. Take 800 ml DDH20, weigh & mix each salt by magnetic stirring till fully
dissolved. Then, make up the final volume to 1000ml by adding distilled water. Then, filtered and
stored at freeze (-20C).

iii. Iron Stock: - It is better to use fresh stock. Weigh & add EDTA disodium in 80ml boiling
DDH2O after completely mixed, then add ferrous sulfate while stirring by magnetic stirrer for 1 hrs.
This will result in a clear light yellow solution, then make up to the final volume of 100ml. filter &
store for minimum of 4 months at freeze 4C but kept in an amber bottle or covered with an

aluminum foil.
iv. Vitamin Stock:-Weigh & pour 50ml of DDH2O in 100ml beaker then, completely dissolve all

the vitamins in sequentially then make up the final volume by adding D/W and store at 0-40C.
Vitamin stock is highly prone to microbial contamination, therefore constantly check the stock

before using & discard it after 30days. '
v. Cytokinins and Auxins their preparation:-BAP and Kinetin along with IAA were used. A stock

solution containing 10 mg and dissolved in IN HCI and 70% ethanol adds a few ml of DDH20 and
make up the final volume to 100ml. Weigh 10 mg IAA and dissolve in IN NaOH or 70% ethanol

then make up the linal volume.

15
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: R e ey [ Concentration | Volume of stocy
Stock solution Sr,am‘iard 5 0;.) atock | solution taken for |
No. Components Medium .- . | titer meds
concentration | solution :: medium (mf) |
(mg/1) (g/h) |
I.Stock A- NH«NOs 165000 | 33.00
Macronutrients | KNOs 1900.00 | 38.00 50
(20X) CaChL.2H20 440.00 | 8.80
MgS04.7H20 370.00 | 7.40
KH 2PO4 170.00 | 3.40
2.Stock B- MnSO« 220 | 22.30 2230
Micronutrients | ZnSO4.4H20 8.60 J 860
(100X) H:BOs 6.20 620 ' 5
KI 0.83 | 83
NaMoO4.2H20 | 9.25 |25
CoCL.6H20 0.025 |25
CuS04.5H20 0.025 5 25
|
3.Stock C- Na:EDTA 3735 672
Iron EDTA FeSO+.7H0 | 27.85 | 556 5
(20X)
4. Stock D- Nicotinic acid los E
Vitamin Pyridoxine. HCI 0.5 | 5
(100X) Thiamine. HCI 0.1 | 1 5
Glycine 2.0 120
Myo-inositol 100 1
5. PGRs As per needed Freshf}j added in the culture media
Sucrose 3%(30 g/L) 8%
Agar (8g/L) i
. S ]
a Table 4.1-Composition of MS media

I1. Procedure of M.S media:-The Murashige and Skoog (MS, 1962) nutrient media is the topmost
conventional medium used for all types of culture, organogenesis, callus induction, as well as

16
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micropropagation and plant regeneration. The complete procedure for MS media as shown in
lig.4.2

4.3 Combination of Stock Solution for Initiation of Shoots in C.M:-

1. Full MS media + Img BAP + 30 g sucrose + 8 g Agar

2. Full MS media + 1mg BAP + 0.5 Tngfinetiﬁ +30 g sucrose + 8 g Agar

"3, Full MS media + 1mg BAP + | mg IAA + 30 g sucrose + 8 g Agar

To formulate 1L of MS media, take 800mI DDH2O ina 1L flask or beaker.
Add 30gm sucrose while consistently swirling the solution & properly dissolv

Add 50m! of stock-I and 5ml of stock-II, I1, IV solution. Then, stir or shake
Well.

Now, Put in assigned quantity of PGR

Accordingly, Adjust the pH of the solution 5.6-5.using 1N NaOH or HCl with
Constant stirring.

After adjusting the pH makeup the volume of 1L.

To formulate solid media, Add 8gm agar and keep it in the slow heat to melt
or completely dissolved.

Pour the media into 15-20ml culture bottles or tubes. Sterilize the culture
media in autoclave at 121C, 15psi for 15-20 min.

After cooling, culture bottle or tubes are ready for the tissue culture processes. |
Fig.4.2 Flow chart showing complete MS media preparation

4.4. Surface Sterilization of Explants:-

Surface sterilization is a procedure to eliminate any microbial contamination of explants
before culturing on the in-vitro culture. To disinfect, explants various sterilizing agents are
used but at the same time not cause any adverse damage to the plant material. Some of the
reagents used for surface sterilization of explants are shown below:-

17
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B —— Duration ?
Disinfectant | Concentration ;:}!13_{_,._&”".... —
— T 10 sttt
Bivistih_ 0 :-:) 2"";, ' _5-10min

Mercuric chloride

s were inoculated in the LLAF. Put all the
lates, forceps, etc were used for _
in. Afterward, the surface of

4.5. Inoculation of Explants: - O.tenuiflorum nqdc
materials and tools like culture bottles, media, Petri p
inoculation in the LAF chamber and expose to UV light for‘30 mir o eorol. Th
the LAF chamber and working hands must be firstly slcrilfwd with 70% alcohol. 1 (;’ 3
procedure of surface sterilization and inoculation of O.tenuiflorum nodcs as shown in fig 4.
Surface Sterilization of Explants
Excised explants (nodal or bud) from selected plant. Then, immediately

immerged in distilled water to avoid the entrance of air bubble or microbes.
Wash under running tap l water (50-60 min).

Explants are treated with detefent by adding 2 drops of liquid detergent in

100ml of d/w (10-15 min).
Explants are rinsed thrice with d/w to remove excess detergent.

To avoid bacterial & fungal contamination, explants are treated with
Bavistin (1-3%) in 100ml d/w for (20-30 min).

Rinse with d/w thrice or more until all the excess of disinfectant are remove.
Washing and Inoculation of Explants In Laminar Air Flow

Surface sterilization the explants are treated with (0.1-0.2%) of mercuric chloride
in 100ml d/w for (5-10 min). ‘

Explants are rinsed thrice with sterile d/w to remove excess disinfectant.

Put the explants in petri-plates'and dry. Properly cut the both end of explants
to remove dead cells l

Inoculate the explants in front of flame on sterilized media bottles.

Now cover the test tube along with cap by ceiling tape & labeled with the
name of the explants and date of inoculation.

.




“GOVT. HOLKAR SCIENCE COLLAGE”

Finally, put culture bottles in culture room under the proper light and temperature

Fig.4.3 Flowchart representation for surface sterilization and inoculation of explants

4.6 Culture room:-

The culture bottles were incubated in the culture room at optimum condition 25-270C
temperature under 3000 lux of light intensity with a photoperiod of 16 hour light alternating
with 8-hour darkness and 40% relative humidity and it is timely monitored.
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In brief, -the existing study illustrates the productive protocol for successful in-vitro micro
propagation of O.tenuiflorum explants (nodal section or leaves) using different combination &
concentration of PGRs and MS media. Furthermore, successfully achieved surface sterilization of
explants by using a lesser chemical reagent.
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