@9

ATIBAL SINGH MAHAVIDYALAY D

ce Q>
AFFLITE- Prof. Rajendra Singh (Rajju Bhaiya) University, Prayagraj

R -

~ PRACTICAL FILE

L C.—-o OF o2 2

BIOCHEMICAL

Roll No.
Registration No. :

Session : 2025-26 | Wlp
College Name  : ATIBAL SINGH MAHAVIDYALAY | (eSS
Department : Department of Chemistry i

| OhSS
i R
'_? (& i. e T
W




7o &Hﬂ%

-g! 1. BIOCHEMICAL ANALYSIS LABORATORY &

Introduction :

: The Biochemical Analysis Laboratory is concerned with
H the study of various biomolecules such as carbohydrates,
roteins, amino acids, fats, enzymes and nucleic acids.
It helps in understanding the chemical composition of
[iving orsa.nisms and their biological functions .

Aim :

To s’cud.g the biochemical constituents of ll'.vins organisms
and  perform c"ual.ita.{:f.ve and q’uanﬁta{:ive a.n.a.l.asis of
biomolecules .

Instruments Used :

Test Tubes
Beakers

Pipettes

Burette
Measuring Cglind.e.r
Cerd:rifuse

Water Bath —a
pH Meter Electronic
Chromafogmphs Chamber Balance
10. Electronic Balance Figure 1 : Instruments Used in

Biochemical Analgsis Labora.’corﬂ_

CENOGFWN
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Experiments Performed :

1. Separa’cion of Su.sa.rs bH Paper Chromu.{‘.osmph& Signific.ance :

2z, Iden‘l:ifica.{:i.on of Re.cluci.ns and Non-Reduci.ns Suﬂars . ; gy

3. Preparation of Osazone Crystals i :f:sfol.::ui:e dentification of
4, Biuret Test for Proteins AT rl:\ed.ica.l % 5

2 TLC.: of Amm:o fickcs phu.rma.ceu‘ti.cal research.

6. Action of Salwarﬂ Amﬂlase. on Starch AR . :
7. Estimation of Glycine . Pss"fdi ""k "ST;““ diagnosis.
8. Determination of Saponification Value rr:':t‘:bofic n:;.ejsﬂ:s of

9. Determination of Todine Value DStk f ¥ bi.oi:ec.hno[o

10. Extraction of DNA from Onion ang R s 34

Conclusion :
Biochemical Ano.l&si.s La.bora.l:orﬂ Pluﬂs an imPor‘:a.n{: role in S‘l:uclﬂins
the chemical constituents of livins cr‘sanisms. The expe.ri.me.rd:s
Perform.ed in this l.aboro.‘l:orﬂ he[p students understand various
biolosf.ca.l and chemical processes and de.velop Pmd:i.co.l
laboratory skills.
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2. SEPARATION OF SUGARS
%, BY PAPER CHROMATOGRAPHY 3

T e

Aim :

To separate the mixture of
sugars bﬂ paper chromtoara.phﬂ‘

Pri.nciBle -

Paper chroma.‘:oﬂmphﬂ is based on
the principle of differential partition
of the components of a mixture
between the stationary phase (water

Solvent front

held in the paper) and the mobile -. DStorce
pha.se. (solvent). Diffe.re.nt sugars Sgpmmd_ | Y AL
travel different distances depending sugar 1 @ '. by solvent

on their solubility and affinity spots
towards the solvent and paper.

Reguirements :

1. Whatman filter paper 2 _
2. Sugar mixture (e.g., Glucose, ( — :

Fructose, Sucrose) Figure 2 : Paper Chromatography of Sugars
3. Solvent system (n-Butanol : L_,_\_,__,...,_____,_._ ST O WY W

Acetic acid : Water in 4 : 1 : 5 ratio) . .
k. Copillary tubes / Fine brush Observation Table :
5. Pencil . >

. : i Distance travelled | Distance travelled | R

6. Ch to h th Llid S F
4 Rur:?a. graphy jar wi L 090 | by sugarfem) | by schm@\Sm)| Volue
Procedure : Glucose

1. A strip of Whatman filter paper is taken and a. pencil =
line is drawn 2 cm from the lower e.d.se.

2. Small spots of different sugars (Glucose, Fructose,
Sucrose) are applied on the pencil line using
capillary tubes.

3. The r strip is sus d in a chroma jar
contog:r:.g tl:P solvzntpe:::tzm, ensuring t:?l:f%ﬂ;'.e [RF Value =
spots are above the solvent Llevel.

4. The jar is closed with a lid and allowed to stand
until the solvent fron{'. moves near the top.

5. The paper is removed and the solvent front is marked. R

6. The paper is dried and the separated spots are observed.  Precautions :

Resu[.t $ 1. Use a pencil to draw the baseline.
The sugar mixture was successful.ls separated 2. Do not d"'P the spots in the solvent.
by paper chromatography . Different sugars 3. Close the jar properly to saturate the atmosphere.

moved different distances and were identified 4. Do not touch the paper at the spot area.
by their Rp values. 5. Use fresh solvent for better separation. Q.w
®

N

S ucrose

Distance travelled by sugar
Distance travelled bg solvent

.
®
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N e ™ e e e N e e e e e e e et
ALm’ W Y Ld.enthH the swen sugar as —— e
reducuts sugar or non- red.u.cmﬂ sugar. ( Diagram :
PT'LI"I.CI.PI.Q. t (A) Reducmﬂ Suﬂa.r (B) Non-Redur.hﬂ Suﬂar
Reducms sugars have a free. \

a[de.hgde. or ketone group which \

reduces Fehl.ms s solution (Cu®*) (

to Cu,0 giving a brick red ( Biick red

pre.clpi.’ca.te. Non- redu.ci.nﬂ sugars { precipitate

do not have free. a.ldehade or { (Cu,0)

ketone group and do not reduce \

Fe.hlins’s solution. t \\" \U 2

. . thure. 3 : Identification of
Requweme.nts \ ed.u.cmﬂ and Non- Reducms Su.ﬂa.rs J
1. Test tubes L-—_—_—_—_.—_—_.—..—_.—.,-.h.—..f.,.—..,f-... = ¥
2. Fehling’s Solution A )
k) Fe.hli.ns’s Solution B ObSCWQtLOh Ta‘b['e‘:
4. Test sugar solution ST
5. Water bath Su.sar Colour be.fure Colour after Result
6. Dropper heating heating
Procedure : ?RL:L"::LS
1. Take 2 mL of Fehling’s Solution A in o test tube. sugar)
2. Add 2 mL of Fehli.n.g's Solution B and mix well. S Sose
3. Add 1 mlL of the test sugar solution. (Non-
4. Heat the mixture in a boiling water bath for 2-3 minutes.| Reducing
5. Observe the colour change and note the result. sugar)
Raadls- Precautions :

Use fresh Fehli.ng’s solutions.

o Formation of brick red precipitate indicates the
presence of redu.ci.n.g sugar.

* No precipitate (solution remains blue) indicates
the presence of non-reduci.nﬂ sugar.

Heat the mixture se.n{:I.H in a water bath. 3
Do not boil di.rectlﬂ on flame. .
Clean the test tubes properly before use.

Use equal volumes of Fehling’s A and B.
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OsazoNE CRYSTALS

Aim’. To prepare osazone crystals from

&4 PREPARATION OF )§’

e ™ e — — — —_— — — . e—

Page-4 %

a given red.uci,ns sugar. ! Di.asr‘am . ;
Principle : :
fnadi] . ) CHO CH=N-NHC,H, {'
Reducing sugars react with excess | | | !
of phenylhydrazine to form osazones. '\ H—C-0H C=N—NHCH )
In this reaction, the carbonyl group ) YAN é_ I NHNH, . HJ Cl o \
of the sugar (C-1) and the adjacent ) | e | A [S
carbon (C-2) are converted into a ) H—C-0OH H—C-0H {l
characteristic osazone derivative which ) | l )
! L0l CH.OH (
separ'o.tes out as Hellow crgstallme. % l 2 )
Pr‘ecipi‘l:o.te. S CH,0H ( ?lﬁ:sazom }
Re.q uirements : \ Glucose Phenylhydrazine . °"H‘t“"5) ‘:
1. Glucose solution S
2. Phenﬂlhgd.m.zine hgdrochloricle S Fiﬁure, 4 : Formation of Osazone ﬂ
3. Sodium acetate solution 4 Y s ey
4. Acetic acid (glacial) I e
2- I’%S: f“:'-:h Observation Table :
& ater Ql
T G.La.ss rod Susa.r Appeu.rmca o-f osazone Colour of
8. Filter paper crgstals osazone
Procedure : Glucose
1. Take 2 mL of Sh.u:ose solution in a test tube.
2. Add 1 mL of phenylhydrazine hydrochloride solution. | (Any other
3. Add 1 mL of sodium acetate solution. red.u.cing su.ga.r)
4, Add 2-3 drops of shnmlmfmnud.ardmmwell.
5. Heat the mi.:d:ure. in a bml.m.s water bath for

15-20 minutes.
6. Allow the test tube to cool.
Yellow crystals of osazone separate out.
8. Filter, wash with cold water and dry the crystals.

Result :

Yellow osazone crgstal.s were succzssful.lﬁ
prepared from the given reduci,ns sugar.
This confi.rms the presence of a r‘eclucb'tﬂ

e

Precautions :

Use excess Phenglhﬂdruim.
Heat the mixture Smﬂﬁ in a water bath.
Do not overheat.

Allow the mixture to cool before ﬁ.lieri.ns'
Wash the crystals with cold water.

o P o
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5. ISOLATION OF PROTEIN — —

FROM NATURAL SOURCES

W

e — o ——_—_—_— i~ p—_ —— -

$ Aim: To isolate protein fmm a. natural source
such as eqq white or Pulse..

PrlnciE_Lg._:.

{
Proteins are soluble in water and (
insoluble in their saturated solutions of t .
neutral salts. When a salt solution like .l

'I L

saturated (NHq,)2 304 (Ammonium
sul.fm‘:e) ts added to the protein

Protein Add saturated Protein
. ot Fifer and
solution (NH,*)Z Soq Pm?@t&i collect the

solution, the protein precipitates out (Egq white) solution ik precipieled
and can be separated by filtration. } protein
‘ Figure 5 : Isolation uf Protein Jcrom Natural Source
Requirements : T o b iy
':! Observation Table :
1. Egq white / Pulse (Gram dal)
2. Distilled water 3.No. Step Observation Inference
3. Saturated (NH,), SO, solution IO T e T R0
b, Test tubes FAN
5. Beakers 9. As‘fteui“:utm” ..........................................
6. Glass rod (NH,), SO, solution
7. Filter paper and funnel 3. | After precipitation | ..o [
Proocedur.e 4' Aﬁ'&f f "!'{r“ﬂ'on ..........................................
1. Toke 10 mL of egg white (protem solution) in a beaker. R H: 2
2. Add an equal volume of distilled water and mix well. eSutL .
3. Add saturated (NH.,,)2 SO, solution drop by drop with Protein was succass‘fuuﬂ __ :
constant stirring. isolated from the given natural é
4. A white precipitate of protein appears. source in the form of a white '
5. Allow it to stand for some time. preci.pi.{:a.te
6. Filter the mixture using filter paper and funnel.
7. Wash the precipitate with a small amount of :
recautions :

saturated salt solution. J
8. The preci.pi.’c.o.ted protein is collected and dried.

Add (NH,J2 SO, solution drop by drop.
Stir the solution continuously.

Do not heat the protein solution.
Use clean and dry glassware.
Filter the solution while it is cold.

VP KR e
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" 6. BIURET TesT ,2=*f
i{iq FOR PROTEINS &22

N e e Q@ e e

A"m * To detect the presence of proteins
in a given sample by Biuret test.

s et e e e e e ™ e el e’

zP._ﬂ.t?_mH

Pri.nci:ple:
In alkaline medium, peptide bonds
of proteins react with Cu?* ions of

| copper sul._fa.te to form a violet or
purple coloured complex. The inten.si.tg

|

%

of the violet colour is proportional to :l"a Pw\;tltliur r
the number of peptide bonds present, (Positive test)

thus conﬁrmf-ng the presence Df protel'.n& Fi.ﬂu.re. 6 : Biuret Test for Proteins

e e e e T e s e .

Requirements : Observation Table :

1. Protein solution (3-3-’ Eﬂﬂ albumin) S.No. Observation Inference

2. Biuret t (Alkaline CuSO, solution)

3 Tk bt : Sl } [ Daeidite | pgion
+  BES S solution remains Ehs ot

4. Pipette. unchanged. f

5. Test tube stand 2. | Violet or purple colour |  Protein is

appears. present.
Procedure :

1. Take 2 mL of protein solution in a test fube. Resu'l't .

2. Add 2 mL of Biuret re.aﬁen.t to it. & Violet / P”’rPLe Gl appeo.red,
3. Mix the contents well. % therefore protein is present in
4, Allow it to stand for 2-3 minutes. the siven itn:gle..

5. Observe the colour chanﬂe. _ S

6. Note the redih Precautions :

Use fresh Biuret reagent.
Do not use d.i.rtH test tubes.
Do not take excess pro‘tei.n solution.

Add reagent slowlg and mix Properly.
Observe the colour in adequate hs}d;

ML, A I ES




7. TLC OF g ™'f
_AMINO ACIDS 5

Ow"

2 Aim. i Th sepuro.te and idznii.fg amino acids
using Thin Layer Chromatography (TLC).
Princlpl.e :
Amino acids when spotted on a TLC
plate and developecl in a suitable solvent

system, move at different rates depending E=—r3 | O
on their polarity and affinity towards the Spotting of  Development  Separated After

5 - : . amino acid in solvent amino acids ing with
sta.tl.onu..rg p]'m.se. This results in their s o TLC plte mﬂaﬁ
separation. The separated spots are (Cdnmu spoks)
visualized using ni.nhgdrin rea.gent. FLgure 7 . TIC of R i Lds

Rec[uireme.nts feli e I L S R B B
Lo :
1. Amino acid mixture (e.g., Glscim, Alanine, Va.l.ine.) -Qbsewat is Table
2. TLC plates (Silica. gel Q) Py Distance travelled Distance travelled Volue
3. Developing solvent (n-Butanol : Acetic acid : - by the spot (cm) | by solvent front (cm) Ry
Water in 4 : 1 : 2 ratio) '
4. Capillary tubes Glgcme ..........................................
5. Ni.n}lgdrin rea.gen]: ;
6. Dew.lopmﬂ cl‘o.amber' Al.o.mne ..........................................
7. Spray bottle / Dropper ;
8. Pencil, Ruler TS RO N B\ JIEEE O
Procedure .......................................................
1. Drwapenalhmi.Scmfmmthebottomoftha
1 TSN ARG e e Lt s abimnitaei | esmsasitaacaae:s
z Spot smua.mourd:safn.mmoncdmm’cure.onthe
line using ca.p-ﬂ.mg tubes. 5
3. Place the Pln.te in the d.evelopmg chamber con.l‘m.runﬂ Result »
the solvent. Amino acids were successfully separated by TLC. Different
4. Allow the solvznt front to move up to about 1 cm amino acids showed differen.t Rf values.
S.Remwetheplo.teandmo.rkthesolven.tfront :
6. Dry the plate. Precautions :
7. Spray evenly with ninhydrin reagent. e
8. Heck.guilly to develop the. spots. Domttouchﬂte:sthcafm'fmofl:hznc’)lm.
9. Observe the sepamtul sPots and calculate Rf values. Use _frr.sh and l’“ﬂ"" °t."'“'|"t3 solvent.

Do not over-develop the plate.

i i i Handle the plate wiﬂifm‘ceps.

: J H ' arip ) I R
IIHI“I@'I y: . eais”'ﬂﬂwhdzdzvdop“‘ﬂﬂu et .

o F N
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8. ACTION OF SALIVARY
AMYLASE ON STARCH

‘1.

on starch.

g (A)
PI"UICLFI.G s

Salivary amylase (ptyalin) catalyzes the

Fqurolei.s of starch into si.mpl.er sugars.

Starch gives a blue colour with iodine.

As the reaction proceeds, starch is broken

1. Take 2ml 2. Add 1ml 3. Incubate in a 4. Test for starch

down and the blue .colou.r disappears. e et R, 5 S 1 (lodins) ond
The amount of reducing sugar formed  (iiqtesttube.  well e o Biin.  cuduiing S
can be detected using Benedict’s reagent. (Benedict's).
Fisure. 8 : Action of Sallvarﬂ Am:dlnse on Starch
Requirements: B e i st
1. Starch solation (1%) Observation Table :
:l ?al.r. d:': (fI::h) Test Test tube Observation Inference
. To solution
4. Benedict's reagent Toding Before incubation
5. Test tubes Tt pay | s St Y
6. Beaker After inabation : |50 M.
7. Water bath (37°C) W | R
8. Pipette
9. Test tube stand Benedict’s Before incubation : ;
e s Test for TR B e il i
I"OCG re . Reduci.n.g After mubatm : Ls .n;;;d .....
1. Take 2 mL of 1% starch solution in a test tube. Sugar fo
3 adoh o ki plmisand | L | ] o

3. Incubate the mixture in a water bath at 37°C
for 10 minutes.

4. After incubation, divide the mixture into two
parts in two test tubes (A and B).

5. To test tube (A), add 2-3 drops of iodine solution.
Note the colour.

6. To test tube (B), add 2 mL of Benedict’s reagent
and heat in a boiling water bath for 2 minutes.

Result :
Salivary amylase hydrolyzes starch into simpler
sugars. The disappearance of blue colour with isdine
and the formation of reducing sugar with Benedict’s
reagent confirm the action of u.mglase on starch.

Note the colour change. Precautions :
A ® Y= L Ule il woliv.
— Sloda® 2. Maintain the temperature at 37°C.
Ik 8 3. Do not boil the mixture during incubation.
el 23 4. Use clean and dry test tubes.
5. Note the observations immediately.




" 9. ESTIMATION
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G = —

@ -0
? im : To estimate the amount of glycine (]‘)T_;;;Lﬂﬂﬂ%ﬂﬁhﬂhﬂﬂhﬁﬁ
' in a given sample by Folin's reagent t ---9-'3 .
method. >
Pr'mciple $ |
Glycine reacts with Folin-Ciocalteu ¢

phenol reagent in alkaline medium to ) i\ &P

produce a blue colour. The intensity Glycine Add Mix well  Add 4ml of Mn]u,upﬂu

of the colour de.velnped is d.i.re.ctl.g solution -2 mLof and “‘“t for 20% Nf‘zcoa volume and

Pmporﬁonal to the concentration of (2mL)  Folin's reagent 3 minutes o m::smm

i t in the sample.

gusns prevent i F'Lgu.re 9 : Estimation of Glycine
Re.qutr‘ements Observation Table :
1. Glycine stnndurd solution —
2. Unknown sample solution S No Sémd Absorbance R ™
3. Folin-Ciccalteu reagent o fuafmb) at 660 nm
4. 20% Sodium carbonate (Na,CO;) solution M3
5. Distilled water A GRS e S (LR ISR e D
6. Test tubes
i Plpett!. 2 .......................................
8. Colorimeter / Spectrophotometer 3
9, Mesdring flask > N ssasssseaiass 0 1 sessssssassiaia C X N uiisssidisce
Procedure . 50 DRSVEITRRTIEY PR, $TNN . ol PR
1. P’Lpetl:e 2 ﬂ'l.L of Stﬂﬂdﬂl"d ngCIM SOl.l.ltLOl’t 5 .........................

(or sample solution) into a test tube. :
3 Ml Dl & Tl sasgwdt gudieits sl (Plot a standard curve of Absorbance vs Concentration)
3. Allow it to stand for 3 minutes. —~————————————
¥ o o ke | D

- 5 4 a S VO

with distilled water. The amount of glycine in the given sample is _
6. After 30 minutes, measure the absorbance at 'uﬂfml_ H
b Prepare a standard curve using d.i_f_feren.t \

concentrations of glycine. PT‘E.CG.IL{'.LOI'LS .
8. Determine the concentration nf gbjcins in the

sample from the standard curve. : ﬂz {L:nhlﬂanzmﬂ:gnd te::ag'l::bts

@ Maintain proper time intervals.
e e | @ Do not mix the reagents in wrong order.
JI“ JI‘ @ Toke absorbance cfter 30 minubes only.
@ Use reagent blank for setting the
e @ . |




52" 10. DETERMINATION OF Pe®
i& SAPONIFICATION VALUE 42

: Al.m: To determine the saponification ( Dtasram
value of a given fat or oil.

Pr'mciple - i

Fats and oils (triglycerides) react
with o known excess of alcoholic
KOH. The unreacted KOH is then - - - -
back titrated with standard HCL Weigh the  Add excess  Reflxona  Cooland add  Titrate with
using phenolphthalein indicator. W.“P"(ch'i) lehnhc KOH  water bath for  phenolphthalein  standard HCL
Sa.pon.i.fl.cntian vilhia & d.eft.n.ed. e in a flask solution 30 minutes indicator unhld‘szl:::slmm
the milligrams of KOH required to

£ 4 f ¢ :I‘l Figure 10 : Determination of Saponification Value
su.pomfg gram of fat or oil. e g

S

Requirements s : Observation Table :

Sample (Oil / Fat) Weight of Volume of Saponification
Alcoholic KOH solution (0.5 N) S.No. sample HCL used Value
Standard HCL solution (0.5 N) (g; (mL) (mg KOH / g of sample)
tholphl:ho.l.ein indicator 1
ical flask (250 mL) TR TN R AT o T, N R R Nl P

e e e e e e e e e e e

Bure.tl'.e. PI.PG'H‘.-B 3 .............. ssssasssscnas s ssssssc—ansass

Analytical balance
e Result :

Proced.ure
1. Weigh accurately about 2 g of the oil or fat in a The su.pomﬁcu.twn value of the gwen so.mpl.e bl
conical flask. — mg KOH per gram of sample.

2. Add 25 mL of alcoholic KOH solution (0.5 N).
3.At’mchtlureﬁuxcondmsermdhwtmawnhr a8 T ~\

bath for 30 minutes with occasional Cu.lculatwn. =
4. CoolﬂwflnshmdaddZSdmpsothumlphﬂmle Saponification Value = (Vo - V) x N x 56.1
indicator. Weight gof sample (g)

5. Titrate the excess KOH with standard HCL solution
(0.5 N) until the pink colour disappears. Where, Vo = Volume Df HCL used for blank (mL)

©ONOU S WN P

6. Perform a blank titration without the sample. : j \l:ol.urng -"-’f HCli_Igfed for sa.rn.pl.c (mL)
7. Note down the volume of HCL used for sample (V) and = Normality Of -
blank (Vo). L 56.1 = Molecular weight of KOH (mg/meq) J
: recautions :

@ Use freshly prepared alcoholic KOH solution.
@ Ensure complete reflux for 30 minutes.

@ Do not lose any sample during transfer.

@ Use phenolphthalein indicator (not methyl orange). e \Ji

@ Titrate carefully; end point is disappearance qdnld.m [ S E
of pink colour. _ :




? Aim:

To determine the iodine value
of a given oil or fat.

Princie__lg_i

Requ.l.rements

Iodine reacts with the carbon-
carbon double bonds present in
unsaturated fats and oils (addition
reaction). The unreacted iodine is
then estimated by titrating with
standard sodium thiosulphate
solution using starch as indicator.
Iodine value is the grams of iodine
absorbed by 100 grams of fat or oil.

11. DETERMINATION
OF IODINE VALUE

D Lag ram:

Kup in dark

L

Po.ge -11

9.?:

l

Titrate with

in o conical flask  Wijs solution  for 30 minutes 501'-"*40“ Na,S,0; using

Figure 11 :

starch indicator

Determination of Iodine Value

Observation Table :

9.

N FWNPE

Sample (ou / Fa.t)
Wijs solution (Todine monochloride solution)
Potassium iodide (KI) solution (10%)

S.No.

Volume of
Na,S,0; used

Todine Value
(grams of I,

Sodium thiosulphate solution (0.1 N)

Starch indicator (1%)
Glacial acetic acid

Distilled water

Conical flask (250 mL)
Burette, Pipette

10. Analytical balance

Pl"OCBdUJ'G

. Accurately weigh about 2-3 g of the oil or fat in a
clean, dry conical flask.

Add 25 mL of Wijs solution using a pipette.

Stopper the flask and keep it in the dark for 30 minutes
(shakaocmsi.onalls).

Add 20 mL of 10% KI solution and 100 mL of distilled
water to the flask

Titrate the Lberated iodine with 0.1 N sodium thiosulphate

solution using starch indicator near the end point until
Perform a blank titration in the same way without oil/fat.
Note down the volume of Na,5,0, used for sample v)
Md_forbl.an.k(vo).

Calculate the iodine value using the formula.

Where, Vo = Volume of Na,S,0, used for blank (mL)
V = Volume of Na,S,0; used for sample (mL)

Calculation :

Todine Value = (Vo - V) x N x 12.69

Weight of sample (g)

N = Nonm.li.l:H of Na,S,0; solution

Result :

12.69 = Milliequivalent weight of iodine (mg/meq)

The iodine value of the given sample is
gra.msufiodi.mperiﬂ()grﬂ.m

of sample.

Precautions :

Use fresh Wij

s solution,

Knplhsﬂnskh\dmkfnremcﬂﬂ30mh¢as.
Add KI solution before titration.

Domiexposelhssnmplebnwistun.
Performblnnkund.eri.dmﬁcalcmd’dims.




12. EXTRACTION oF
FROM ONION / CAULIFLOWER g2 &

* Aim: To isolate and visualize DNA
from onion / cauliflower.

| Pri.n.ci.Ple:

' Cells are lysed u.r.i.n.g dz.t:rgent and
salt solution. This breaks the cell and

’ nuclear membranes and releases DNA. : : \ :

) Protein and other impurities are ) 4 Choponion/ 2. Fiter the  3.Add sab 4 Carcfullyadd 5. DNA appears
removed by the action of salt and cauliflower and  mixture through  solution and  cold alcohol along as white, stringy
dz.tergent. DN i Gadlklds o aalX crush in mortar  muslin cloth into  mix gently. the inner wall.  threads. Spool

i il oclion _ o ¥,
alcohol and separates out as white, bufer. e .
stringy threads which can be spooled
_—y Figure 12 : Extraction of DNA
Re TR TR NN T T ST WO T O A
quirements : Observation Table :
1. Onion / Cauli._flower p= —
2. Extraction bu_ffer (Deterge.nt soh.:ti.on) s
3. Sodium chloride solution (10%) 3.No. Observation Inference
4. Jee-cold ethanol (95%) Blirats GG Médor or
)] 5. Muslin cloth 1. Ay *clouds. Cell contents released.
6. Beaker (100 mL) . . ‘ S
7. Mortar and pestle 92 After adding salt solution, | Proteins and impurities
8. Glass rod mixture becomes clear. precipitate.
g After odding cold alcohdl g
P 3. white threads appear at DNA precipitates out.
rocedure : the interface.
1. Takeasmnllpmofonmor ca.u.l.l.f'aucrnnd Threads can be sPool.ed. .
chop it into small pieces. 4. ok using a glass rod. DNA is extracted.

2 Trm_ferﬂ\zpizcestonmrtnrandaddIOmL
of extraction buffer. Grind gently for 2-3 minutes.

3. Filter the mixture through muslin cloth into a Result: .

beaker. Collect the filtrate. |
4. Add 5 '::d‘*:f 10% sodium chloride solution to the DNA was successfully extracted from l
5. Carefully add 109::150} ica-cold ethanol. along the (onion / cauliflower). |

inner wall of the beaker to form a separate layer.
6. After a few minutes, white, stringy DNA threads

will appear ‘st the, interfuce. Precautions :
7. Wind the DNA threads on a glass rod and transfer
to a test tube containing alcohol. @ Use ice-cold ethanol.

Add alcohol slowly to avoid mixing with the filtrate.
Do not shake the mixture after adding alcohol.

Use clean glassware and fresh reagents.
Handle the sample gently.




13. DETERMINATION OF Pt 13*
NUCLEIC ACIDS &

%,

* Aim:

Lo

To determine the amount of nucleic acids
(DNA/RNA) in a given sample.

Principle :

Nucleic acids contain phosphorus. On
acid digestion, ph05phor1.ls is liberated as
orthophosphate. Orthophosphuke reacts with
ammonium molybdate in acidic medium to
form phosphomolybdic acid which is reduced
by stannous chloride to give a blue colour
(‘molybdenum blue'). The intensity of blue
colour is directly proportional to the amount
of nucleic acids present.

Requirements :

1. Take the

sample in a
test tube.

e T T e e e T e T e e e . e e S e

Q'L_es.';e.m_.s

3. Cool and add 4. Add stannous 5. Blue colour

chloride develops.

reagent. Measure at
660 nm.

2A.A:Id

Fi.gure. 13 : Determination of Nucleic Acids

S

—

Observation Table :

Sample (DNA/RNA solution)
Perchloric acid (HCLO,)

Ammonium molybdate solution (2.5%)
Stannous chloride solution

S.No.

Amount of
Nucleic Acid in
Sample (pg/mL)

Standard. phosphorus solubion
Test tubes

Water bath

WoNOHOFWN ]

F'ipel:be, Burette
Colorimeter / Spectrophotometer

10. Ana.l.gh.cul balance

- al be” ol L

ooooooooooooooooooooooooooooooooooooooo

Add & mL of 10% perchloric acid carefully

(PlctastundardaweofAbsorbmvsConcuﬂmﬂon)

3. Heat the test tube in a boiling water bath for 15-20
nu.l\utesu.rttdcdearsoluﬁmi.sobtah\ed. e e

4. Cool the tube and make the volume up to 10 mlL (Result, .\
with distilled water. .

5. Take 2 mL this solution in a test tube. : 2 4 A i

6.Md1mL:§mdmmlabdnhmluhon(25%) The amount of nucleic acids in the given sample is
and mix wel. pg/ml.

7. Add 1 mL of stannous chloride solution. Mix ge e o e g8 s ke ;
and allow the blue colour to develop for 10 minutes : "
Measurs the absorbance at 660 am against reagent blank Precautions :

Use clean and dry glassware.
Handle perchloric acid carefully.
Ensure c.om.pl.@te dige!ﬁch o_f the sample.
Do not overheat during digestion.

Allow proper time for colour development.
Use reagent blank for zero setting.
Read absorbance at 660 nm only.

..n." {




14 'SYNTHESIS o ASPIRIN "fg;,z

AI.ITI. + To synthesize aspirin

(a.cel:glsal.zcghc acid) from
salicylic acid.

Pr'mci.E_lE
Salicylic acid reacts with
acetic anhydride in presence of
a few drops of concentrated
sulphuric acid (as ca.tn.l.gst) to
form  aspirin (a.c.etHLsaj.icgli.c

Salicylic acid Add acetic  Add 2-3 drops Hmtmwater
(2.0 g) anhydride conc. H,S0,  bath (60-70°C)

s ~ (5 mL) for 10-15 min  water
COOH COOH
OH s H,0, OCOCH, WWJ
+ (CH,CD),0 ——> -
i + ciycoo | Observation Table :

L (Acetylsalicylic acid) . S.No. Observation Inference
Requirements 1, | White taf‘!ist“'-‘ o A ol | st i
1. Salicylic acid e e
2. Acetic anhydride Afl:graddmgmtmanhgdrdt. :
3. Conc. Sulphuric acid 2. £ Reactants mix :
&. Distilled waber a clear solution is formed. properly
5. Sodium carbonate solution (5%) On heah'ng s
6. Ice cubes 3 :
7. Beaker (100 ml) 3. | clear with slight evolution of | Reaction takes place.
8. Conical flask (250 mL) acetic acid.
9. Glass roed
10. Filter funnel and filter On pouring into ice—cold water, e A
1. Wut.shf;:; 08 g 4, MPO:;EG& e o a:: Aspirin precipitates out.
i : After recrystallization, white

Lt & r recry ation, i ined.
1. Take 2.0 g of salicylic acid 250 mlL 5. oy orustels oo dbbobisd. Pure aspirin is obtained

2. Add 5 mL of acetic anhydride to it.

3. Add 2-3 drops of concentrated sulphuric
acid carefully and swirl the ﬂmk gently.

4. Keep the _ﬂ.a.sk in a wntar bﬂi’h (60= 70":)

Result :
Aspirin (acetylsalicylic acid) was synthesized successfully.
Mell:i.ng point o_f the product = g

% Yield =

(" Precautions :

@ Use dry glassware.

Pour the reaction mixture slowly into ice-cold water.
Wash the crystals with minimum cold water.

Wear gloves and avoid inhaling vapours.

A




15. SYNTHESIS oF

To synthesize barbituric acid
from urea and malonic acid.

Principle :

Urea condenses with malonic acid
in  presence of  concentrated
sulphuric  acid (as m.tnlgst) on
heating to form barbituric acid
(2,4,6—trioxohuah5dropgri.mi.dine).
On  cooling, barbituric acid
sepa.ra.tes out as white crg,stnls.

0

I oo HN‘JkNH
H,N—C—NH, + HOQC—CH,—COOH TOJ\NAO

Urea Malonic acid

0

H
(2 mol) (1 mol) Barbituric acid

Requirements :

. Urea

Malonic acid

Distilled water

Iee cubes

Sodium carbonate solution (5%)
Beaker (100 mL)

Conical flask (250 mlL)

. Glass rod

10. Filter funnel and filter paper
11. Watch glass

-

VRNOE P WS

T —————
1. Toke 2.0 g of urea and 2.0 g of malonic acid

:
£
i

%
:
i
f
;

el

.. BARBITURIC AcCID.., -

Malonic acid  H,S0, slowly bath for 20-25
A o

Figure 15 : Synthesis of Barbituric Acid

Observation Table :
S.No. Observation Inference
1 Mixture after adding conc. P g

H2304 becomes warm.

Onheoﬂng,clwsohxﬁon

2. s AN

Condensation takes place.

whl.tecrgstalsse.purutzout

On pouring into ice-cold water,

Barbituric acid precipitates.

4, carbonate solution, solution
becomes clear.

White crystals are obtained
aofter recrystallization.

Pure barbituric acid is
obtained.

Barbituric acid (2,4,6-tri.oxoh¢xah5dmpgrirrddine) was

synthesized successfully.
Melting point of the product =
% Yield =

e ———

( Precautions :

Do not overheat the mixture.

Wash the crystals with cold water.
Use dry glassware.

Avoid inhaling vapours of conc. H,50,.

Pour the reaction mixture slowly into ice-cold water.

Wear gloves and goggles while handling chemicals,

00000 EO®




To anﬂ'nzsi.ze propran.olnl

(1-(isopropylamino)-3-(1-naphthyloxy)
propan-2-ol).
Principle :

Propranclol is synthesized by the
reaction of 1-(1-naphthyloxy)propan-2-ol
with isopropylamine in the presence of
a suitable solvent and acid catalyst.
The reaction forms a second.u.rg amine
(Pmprnnolo[) The produ:t is isolated and

16. SYNTHESIS oF
PROPRANOLOL

(a)

TR @ ©

Reactanis+ Heat under reflux Cool and pour inte  Make alkaline  Extract with  Evaporaie and
& ) [ cone. HCL  for 3-4 hows  ice-cold water with NaOH ethanol recrystallize
Oscon-ch-cn,  CHs CH,—CH-CH, solution to obtain product
Jm L L
CHy  Heat L Figure 16 : Synthesis of Propranolol
o
HH
ity Sy "ot | Observation Table :
propan-2- Propranalol -
. B__fﬂ d S.No. Observation In_ferem
uirements :

1. 1-(1-Nephthyhnay)propan-2-ol g | Okhatingithe sfatiybeemes | B proceeds.

3 Taeafeiie homogeneous.

2. Mﬁ?’)m acid ) On pouring into ice-cold water, | Product precipitates

5. Sodium hydrodide solution (10%) " | @ cloudy mixture is obtained. | on basification.

8. Beaker (250 mL) " | extraction with ethanol. ethanol layer.

9. Round bottom 250

10. Reflux mm,ﬂ.ﬁ WPt 4 On evaporation, a solid residue Emile . ‘

11. Heating mantle / Water bath * | is obtained. product dbtained.

12. ing funnel

13. Filter funnel and filter paper 5 Afl'-!" "¢¢"35|'-ﬂui-7-ﬂﬁ0ﬂ. white Pure Proprunol.ol

14. Waich glass * | crystals are formed. crystals obtained.

Procedure :

Take 1090f1 -(1- n.nphthldloxg)prupnn-zd.ma 250mL
mm.dbatl..omﬂ.ask
2. Add 10 mL of isopropylamine and 10 mL of conc. HCL
Attach a reflux condenser and heat the reaction mixture
onnuch:rhuﬂlfor34|1mr:mﬂ\ou:numﬂl:hmns
After completion, cool the mixture and pour inte 100 mL
of ice-cold water with stirring.

Result :
Propranolol was synthesized successfully.

Melting point of the product =
% Yield =

Make the solution alkaline with 10% s.od.iuml\ndd.rmidg -
solution. (pH 8-9). Precautions :
6. Extract the product with ethanol (3 X 25 mlL). —
7. Combine the alcoholic extracts and evaporate on a water bath @ Use pure and dry reagents.
to obtain crude propranolol. OM&m.HCle&hw&hﬂliﬁrﬁnﬂ,
8. Purify the crude product recrystallization from ethanol-water. OMMFW"M““MI“‘.@W-
9. Filter the crystals, wash with cold ethanol and dry. o&dmmmmhfmmkfm
10. Record the weight, melting point and % yield @ Do not make the solution highly alkaline.
@ Use minimum amount of ethanol for extraction.
@ Wash the crystals with cold ethanol.
@ Dry the product completely before taking weight.

-~




17. SYNTHESIS oF
BENZIL

o g Qe

Aim: 1, synthesize benzil from
benzoin by oxidation with
concentrated nitric acid.

concentrated  nitric  acid  gives
benzil (1,2—diphangl-1,2—ethwmdione)-
The reaction proceeds th.rou.gh
oxidation o_f the secondary alcohol

gm.tptoa.diketona. Benzoin +  Heat on water bath Pour into  Filber &/wash’ Dissolve in hot Cool to
5 ® conc. HNO, for 15-20 minutes crushed ice with water ethanol (minimum crystallize
I Conc. HO, Il with stirring (100 mL) quantity)  benzil
Ph—CH—C—Ph —— > Ph—
OH
Benzoin Benzil % Figure 17 : Synthesis of Benzil 1
uirements : y
Requirements : Obgarvation Table
. =]
2. Concentrated nitric acid
3. Distilled water S.No. Observation Inference
4. Crushed i
5.sod.mu::rm=duﬁmuox) 1 On adding conc. HNO, to benzoin, Oidat:
6. Ethanol (95%) 2 yellow colour appears. g
8 Coid ok (20.5) OF hedling, the yellow colo
9: Gmnﬁﬂ 2. .nl ifles > Je il Reaction is in progress.
10. Funnel i
11. Filter paper ) . .
12. Watch glass 3. On%mu,umhgmm Benzil precipitates out.
P!‘OCEI‘.'IIII"E: 3 precip se.para]:es
1. Take 5.0 g of benzoin in a 250 mL beaker. On recrystallization, white to o 4
2.M415:.Lofmmmmmmag 4. HM?WMEM_ pele Pure benzil is obtained.
with constant
3 Hnntt}unuxtuuma-mtu'bnﬂ\fwlszom
with occasional stirring.
4. Cool the reaction mixture and pour it into 100 mlL Result :
crushed ice with 3 :
G o S e e g el | :
ke e e el letmgpomtufthepmduct—
7. Dissolve the crude product in hot ethansl (minimum % Yield =
qunnhtg)
8 Cuolthcnluﬁmdm-dg,ﬂmhmmbqthb
crystallize benzil P th ) 5
oo, v gy A (RO
11, Dry. the peiiuc . S5 T © Add concentroted. niric acid slowly vith. sting
weight, melting point and % y opcmtwhmtﬂumw ‘
@ Pour the reaction mixture into ice, not vice versa.
@ Wash the product thoroughly to remove acid.
@ Dry the product completely before taking weight.
@ Wear gloves and goggles while handling chemicals.
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