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'LABORATORY RULES AND RLGULAT[ONS

Always wear lab Coat while performing the experiment -
Be careful with hot plates, Bunsen burner and other heat source

Wear disposable gloves when handling blood and other body fluids, mucus
membranes non-intact skin or items and surfaces soiled with blood or body

fluids.
Highly flammable chemicals’ must be handled in the fume' hood.

Wash hands with soap and water befme leavmg the laboratory and before
eating or drmkmg :

Use mechanical plpettlng deVlces, mouth plpettmg is prohibited.
Report all spills, accndents orin Jurle¢ 10 lhe mstru ctor immediately

Properly dispose the broken glasqware and other sharp objects (syringe
need]es) immediately in desngnated contamer. s

Wear breathing mask as and when‘approprmte i

10. Thoroughly clean the lahordtory work space at the end of the laboratory

session

11. Do not taste or sme‘ll hazar'dous Cheihiezils iy

12. Never add water to acid. Always add'akcid to water

13. Never point the open end of the‘g_lvassware containing the solution to be

heated toward anyone.

14. Avoid distracting or startling others when handling hazardous chemicals

15. While heating a solution make sure not to overheat it; thercfore, vigorously

mix the solution by shaking or stirring.

16. Flasks with flat-bottoms or thin walls should not be dessicated

17. Do not use any machine that smoke or sparks or appear defective anyway.



- Molar Solution: sl i L L s :
: ~ One gram molecular weight of the substance dissolved in one litre of

solution.

IM = Amount per litre in g
Mol.wt

Normal Solution: i B : s ,
_ One gram equivalent weight of the substance in one litre of solution.
Equivalent weight of a substance may be obtained by dividing the molecular weight by
its valency. B! i Gk S

IN = Amount per lit;re ing
Eqwt =

Percentage Solution: :

1% solution for solid substance: 1 g/100mL.
- 1% solution for liquids : ImL/100mL

Stock Reagent:

Stock reagent is a solution with higher concentration than its working
concentration. A stock solution is necessary as its dilute solution may be unstable by
simple dilution or its modification by addition of other chemicals.

Working Reagent:

These are prepared from the stock When required by dilution.



UNITS AND MEASUREMENTS

MASS:
lg = 1000 mg (milligram) =107 kg
Img = 1000 pg (microgram) =10g
lpyg = 1000 ng (nanogram) =10°g
lng = 1000 pg (pictogram) =107 g
Ipg = 1000 fg (femtogram) =10"g

Parts per million (ppm) = pg per gram or mg perkg = 10° g
Parts per billion (ppb) =ng per gramorpgperkg =10"g

VOLUME:
1L = 1000 mL
1 dL (deciliter) = 100 mL
1 mL = 1000 pL (micro liter)

1 uL = 1000 nL (nano liter)




GENERAL PROCEDURE

 QUALITATIVE ANALYSIS OF CARBGHYDRATES

A positive observation should have positive inference and negative observation should

have negative inference.Eg: When Benedict’s Test is positive and Barfoed’s is negative,
- the inference against Barfoed’s test should be absence of monosaccharides and presence
~ of reducing disaccharides.A good observer is a good scientist .The observation

Should be done carefully .careful observation could help in new di scoveries.Van den

Berg forgot to add methanol in his reaction with bilurubin in serum ,he got a colour

which he did not expect .It was then called direct reacting bilurubin.The student should

record his own observation and not his neighbour’s.

S. EXPERIMENT OBSERVATION INFERENCE ’]
NO
1. SOLUBILITY TEST :
Test the solution in Carbohydrates are This shows the presence
o Acid found to be suluble. of carbobydrates.
»  Walter
s Alcohol
o Alkal
i
2 ' '
= MOLISCH’S TEST :
To Snl'L of the test solution add 2 drops | A purple coiour ring is | This shows the presence
of moliscli’s reagent and 2mL. of formed at the junction | of carbohydrates. The
concentration sulphuric acid aicng ihe of two layers, which | purple ring is due to
sides of the test tube. spreads on sianding, furfural and its
| derivative.
3. BENEDICT’S TEST ;
To SmL of the test solution add 5mL of | A reddish brown |
Benedict’s reagent and heat in boiling precipitate is formed. | This shows the presence
B N b . . | ' - [ h 3
water bath. of
reducing sugar.
4 | FEHLING’S TEST : 2
. A reddish brown
To 5SmL of the test solution add equal precipitate is formed
volume of Fehling’s “A” and “B” This shows the presence |
S iy e J




reagent and heat in boiling water bath.

BARFOED’S TEST :

To SmL of the test solution add SmL of
Barfoed’s reagent and heat in boiling
water bath.

SELIWANOFE’S TEST :

To 2.5 mL of the reagent add 5 drops of
sugar solution boiled and cooled.

OZAZONE TEST:

Dissolve phenyl hydrazine
hydrochloride and sodium acetate in the
ratio 1: 2.To these add SmL of the test
.solution and acidify with 2 drops of
glacial acetic and heat in boiling water
bath. el

HYDROLYSIS :

To 5SmL of the test solution add 1 miL of
hydrochloric acid boiled for 2 min and
cooled , neutralized with 20% sodium
carbonate. To this add phenyl hydraz'ihe
hydrochloride and sodium acetate and
acidified with drops of glacial acetic
acid, boiled and cooled.

A reddish brown
precipitate is formed

Cherry red colour was
formed.

Yellow precipitate is
formed .The crystals
were observed under -
microscope.
s Needle shaped
crystals were
Seen.
s Powder puff -

shaped crystals

were Seen.

» Flower petals
shaped crystals
were s2eil.

Yellow precipitate was
formed.

of
reducing sugar.

| This shows the presence

of )
monosaccharides. =

This shows the presence
of keto sugars (fructose).

‘| Presence of glucose or

fructose.

Presence of lactose.

Presence of maltose.

Presence of sucrose,

which is hydrolyzed to
glucose and fructose-




IODINE TEST:

To 2mL of sugar add few drops of ,N/50
iodine solution. '

Blue colour was

formed

Presence of starch. Blue
colour disappears on
heating and reappears on
cooling.




"QUALITATIVE ANALYSIS OF AMINO _ACIDS “

The ’qualitati‘vel analysis of ammu acidé is a ‘:quali‘t'ative measure, where a
chemical change brmgs some changes like the colour change prec1p1tat10n ring
formation etc. on the ba51s of Wthh the amino ac1ds can be detected and classified. ‘The
colour change is due to the change in the moiety or the structural configuration where the
functional groups of amino acid react with the specific reagent to give spec1f1c results
Amino acids are the basic building blocks of protein. The structure of amino acid
‘consisting of amine group ‘(-N‘Hz), cafbox_ylic group (-COOH) and R-group or side
chain. s P

The side chéin differs amcng all 20 different naturally occurring amine acids. These
20 naturally OCCLlrring amino acids are the essential amino acids, which broadly classified

into three types:

) Polar amino acids
» Non-polar amino acids
» Aromatic amino acids

The melting point of an amino acid is about 200 degrees Celsius. The net charge of all
a,mino acids becomes zero at neutral pH or:at 'isoelectric point (plI), where they occur as
“ZWItter ions” ‘

At noelectrlc point, the amino acid carries both posmve and negatlve charge or it will
neither move to cathode nor anode, even under the inﬂuence of the electric field.
Isoelectric point or pl is different for dlfferent amino acids. ‘
Accept glycine, all the amino acids are havmg an asymmetrlc C atom (Carbon linked to 4

different groups), which shows optical actlvuy to rotate a po,larlzed light either to left or

right.



NINHYDRIN TRERT,
Phis et de saed four thie dotretion of alf g i avida

;ﬁgtﬂﬁh s Be umed wpoen the principle whivh makes the use of reagent
nibvdrin”. The wmine scid rescrs with the chemical reagent Minhydrin to form an
mtermedine “Hydrindantin® Hydiindantny further reacts with Ninhydrin and ammaornia
o form 8 bluepurple  pigment of Rubemann’s purple  compound refers  as

“Dikerobvdrin”. Therefore, the amino acid undergoes degradation through the series of

chemical reaction 1o give specific resuifs,
Othier than amino acids, imino acids like proline, hydroxyproline also reacts with the

Ninhvilrin and gives a yellow coloured compound. Amines also react positively by

reacting with the Nmhydrin reagent and gives a blue colour.

Propare 1 1ml solution of the given sumple.
Then, add a few drops of Ninhvdrin solution.

1
L

J‘_
3 Boil the solution for 2 minutes and then cool the content.
Observation:

Observe the tbes for the appearance of any colour change.
lnference:
The appearance of purple colour indicates the presence of « -amino acids and
yellow colour indicate the presence of imino acids,
1. XANTHOPROTEIC TEST
This test is specific for the detection of aromatic amino acids containing active

benzene ring or aromatic nucleus.

Princi

The Xanthoproteic test is based tpon the principle of “Nitrifieation” reaction. In
lhlSr test, the active aromatic amino acids undergo nitrification in the presence of
oncentrated nitric acid which forms yellow coloured nitro-derivatives. The yellow

colour turns into orange by the ionization of the phenolic orenen ar alloati- _r



Method:
1 Prepare a lml solution of the given sample
?'. Then, add a few drops of nitric acid.
3.  Boil the solulmn for 2minutes and then umi the u)mcnl

Observation: : .
Observe the tubes for the appearance of yellow colous

Inference:
If a solution gives a yellow LOIOUX‘ then it indicates the presence of zuomauc

amino acids.
2. PAULY’S DIAZO TEST v
ific for the detection of amino acids like histidine and tyrosine

This fest is spec

Principle:
The principle of Pauly’s diazo test is based upon the “Diazotation” reactior.
Pauly’s diazo test makes the use of chemical reagent (Sulphanilic acid) which undergoes

Diazotation reaction to form a “Diazenium salt” in the presence of sodium nitrite and

hydrochloric acid. The diazonium salt then couples with the amino acids (either tyrosine

or histidine) by giving a red colour to the sclution in the alkaline medium,

Methed: : B b
B T'ake Sulphanilic acid reagent in a test tube and place in an ice bucket to cool.

2. Then add prechilled sodium nitrite solition and few drops of chilled amino acid
solution, : |

3. Atlast, add sodium gmoonate untll thc colour appears.,

Observation: _
Observe the test tube for the appearance of

a red colour by the addition of sodiwm

bicarbonate.

Infcrence: ,
and

i c"lppearance of the red colour 'Wﬂ,l indicate the presence of yTokinG
4. MILLON ’S TEST

This is Bes sk ) . L
1his 1s the specif 19 test tor the detection of phenolic amino acids like tyrosine.
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Egat_l.ple ‘ el g
‘ : 49 1 S

The mmclple of . M]Hou S lest is b.m .1 upun the N.tratmn reacuon u/hl on’
wuuateu mtrzc a(,lc,, by Wthh the p‘lenohc

test makes the usc of mmtym agent 1 e c ml
olour to the solution.

ammo acids are converted fnto nitrated am*no .xud by gsvmg a red ¢
The nmated compound tmthu for s a dee er _yeliow colomed salt of ammo aads

Method: :
1. . First, take the samplf‘ of anino aud

D . Then, add I\'Iillon’sreagm]t to i-'he nbov:::‘ 'hd mix ali the content

3. Afte: that, boil the solumm m a7 ,ater b'af.h for 5 minutes and then cool fo:
whde y s i ]

4. Atlast, add sodlum nitriie solumn unnl the eolou] appears

Observation: : el

Observe the test tahe for the appeamnu, o‘r 1ea Colour

Inference:
The appe&mxce of ared eolum muca{& the preseace of tyxo\me

5% HIST H)INE TE;‘T
This test is specifically used to detect the presence. of Histidine. This test was

discovered by Kioop.

Princi __Q!e | \

The pr-nup]o of Hmudue fest’ js- m-‘é’(; np on the. j)":;'i'eig sie of ¢ ’Bromnn tion”
reaction. In hlol]dm" te;l an’undhcm oi am*uo ac 1d m: w-s to gwe ve]lo W cololli'eel

.compound i in the n'esen\ 6 of b omme n- .,\11 \Usumm.

Method
] -1._ : Prepare I mi sample of glven amﬁw ac l(i. ;
2. Then add ana cid snluuop mn.a m‘ng S% % mim tin 33% ."l"t‘,tiC acid

L.

3. After 10 mmures, add 2 ml ( \orhum A hmure somrmn

4. : B01l the solunoh in d wate1 bﬂth fox 10 'muutes '

N‘-—- A

/7
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->I’nf.ere'nce: e T S it T L
“The appearance of a blue colour indicates the presence of hlstld;ne. iy
6. HOPKIN’S COLE TEST PSR R :

* This test is spééific for the dgtection of trythphan.
. s based upon thé “Dehydration” reaction. In
h the reagent glyoxylic acid in the presence
ses the dehydration of tryptophan which

Principle: -« o0 oo
The principle of Hopkin’s Cole test i
Hopkin’s Cole test, the amino acid reacts wit
of concentrated sulphuric acid. This reaction cau
forms a purple coloured ring between the junctions qu two solutions.

Method: BN
1.  Prepare 1 ml sample of given amino acid.
2.  Then add 1 ml of glyoxylic acid. ‘ |
3. Mix the contents and add concentrated sulphuric acid from the side of the tube in

an inclined position.’

Observation: _ ‘ sae il !
Observe the test tube for the appearance of a violet ring in between the solution.
Inference: : b 1 S L R |
oloured ring will indicate the presence of tryptophan.

Appearance of a violet ¢
7. SAKAGUCHI TEST

This test is specific for the detection of arginine.

Principle: 0

The Sakaguchi ;estkis based on the principle of “Oxidation” reaction. Sakaguchi
test makes the use of oxidising ageht Ji.é.‘ sbdium hydroxidé aﬁd a- naphthol reagent. Both
sodium hydroxide and a- naphthol reacts with the arginine to give a characteristic red -
colour on thevtreatment with hypochlorite.

 Method:

1. Take 1 ml of given amino acid sample.

2. Then, add 2 drops of sodium hydroxide. |

3. After that, add 2 drops of a- naphthol and mix all the contents.
4. Atlast, add a few drops of hypochlorite solution.

Observation:
Observe the test tube for the appearance of the red colour in the solution.
Inference:

The appearance of the red colour indicates the presence of Arginine
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g LEAD SULPHIDE TEST o o
 This test is usefu‘lifor‘ the detection of amino acids like cystein

SH or Sulfhydryl group.

e which contains the —

. e ipitation” reaction. In
The principle of Lead sulphide te Precipitation 1€

st is based upon the

Lead sulphide test, the cysteine reacts with sodium hydroxide and after boiling, it gets

converted into sodium sulphide. Then, sodium sulphide reacts with the lead acetate and

undergo precipitation reaction by forming black precipitates as lead sulphide.
1. Prepare 1 ml solution of given amino acid.
2. Then add a few drops of 40% sodium hydroxide.
3. Boil the solution in a water bath for about 5-10 minutes and then cool.
4. Atlast, add 10% of lead acetate solution.
Observation:
Observe the test tube fqr the formation of black precipitate in a solution.

Inference:

Formation of black precipitate indicates the presence of cysteine



S 6F‘L1P111§::f :'

OUALITATIVL ANALYSI

' 1 GOLUBILI'IY TEST

LV an ts and
1 organic solven
est 18 based on the pxopert e e

g of solubility of 1ipids 1
Thel i P
insolublllty‘ in water.
PRINCIPLE:
' ‘ The oil will float o1
TEST:

Take 31111 of solv
and for chlomform and ether, it' 1S SO

| water because of lesser specific gra‘v;ty.

ents in each test tube and add 5 drops of sample. For water and

fh 1, it is insoluble luble and hence the given
ethanol, it 1

sample is lipid.
2 TRANSPAREN CY TEST

All the lipids are greasy in nature Thereime the test may be taken as group test

for lipids.
~ PRINCIPLE; L
~ The oil does not wet the paper. i
TEST: '

Take 3ml of ether in a test tube and d1s<0lv: 3 drops of oil in tit. Puta drop of the
solution on the filter paper and. let it dry At 'msluc ent spot on the filter paper was
observed and this indicates the greasy ch(n acter of r.he lipid. |

3. EMULSIFICATION TEST: i

| When oil and water, which are immiscible, are shaken together, the oil is broken

up into very tiny droplets which are dispersed in water. This is known as oil in water
emulsion. The water molecule due to the high surface tensions has a tendency to come
together and form a separate layer. This is why the oil and water emulsion is unstable in
the presence of substances that lower th.e surface tension of water. Eg: Sodium carbonate,
soap, bile salts etc. The tendency of the water molecule to coalesce is decreased and the

emulsion be ! i i |
comes stable. Since bile salts cause the greatest decrease in surface tension |
they are best emulsifying agents.
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| TEST T ake 3ml of water and’ add 5 drops of sample In another test tube 10ml of water

o ethanohc solutlon of hpld coment&; and 'ue nnxed and two layers | of are

: 1s added t

observed and this conﬁrms the presence of hpnm

4. TEST FOR UNSATURAT!ON

The unsaturated fatty ac1ds absorb iodine at the do
of iodine reqmred to impart its color

uble bonds until all the double

bonds are saturated with iodine. Hence the amount
to the solution is a measure of the degree of the fatty acids.

TEST Take 1ml of of chloroform and add a methanol and one dJOD of 011 to this add

1drop of iodine. Chloroform dissolve sample give red color which decolorizes the iodine

giving brown color. This indicates the presence of fatty acids

5. TESTS FOR GLYCEROL:

1. Acrolein test: 4

Take pure glycerol in a dry test tube; add to it a few crystals of potassium hydrogen
sulphate. Warm gently o mix and then heat strongly. A very pungent odour of -acrolein 18
produced. Acrolein is formed due to removal of water from glycerol by potassium

hydrogen sulphate.‘ |

IL Dnchromate Test:

Take in a dry test tube 3 or 4 ml of glycerol solutmn o 11 add a few drops of 5%
potassium dichromate solutlon and’ 5 ml' of conc. HNO3, mix wel] and note that the brown
colour is changed to blue. This test is 01ven by the Sl.lb..y{d!lf‘(“s eon“umno prlmary and
secondary alcohol groups. The chromic ions oxidize the gly j*ero‘ and in thls prOeebs they
are reduced to chromous ions which give the blue colour. This test is also given by

educing sugars, so before confirming glycerol be sure that the reducing sugars' are not
present. T W _
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QUALLT \TIVE ANALYSES OF URI NE FOR ABNORMAL CONST ITUENTS
AL LS )

Substances W h
idunls but are prese

sent in e astly detectable umounls in uunc of normal

jich are not pres
ased conditions are said

indi yarine undm certain dise
hn“\llh)’ indiv nt in the v et

10 be Abnor mal constiuents of urine.

1. Glucose:

Benedict's Test:
Principle: Copper sulphate of Benedict's yualitaiive olui n is reduced by reducing

substances

on boiling to form the coloured precipitate of cuprous oside.

Test for Glucose: ;

[ Procedure Qbservation : | Inference 3

B Blue colour appux\x‘w -l T Sugar absent

To about 5 ml Light green prc_:s::i;_\i:iﬁg‘smp‘car 0.1-0.5 % Of reducing c,uggr—

of Benedict's | V | present

reagent add 0.5 Green pxlégigitlu?:};‘}fywjx \ 0.5 to 1.0 % of reducing

ml of urine and sugar present

boil for 2 min Yellow precipitate appears 1-2 % rveducing sugar
Brick red precipitate appears o Above 2 % 1eduuno sugar

| ; pfgsant ‘

Normal urine als ains a trace of ase ‘
al urine also contains a wrace of glucose Jud ghicuronates, but their aimount 18 100

small to cause reduction in Benedi T 1)
: uction in Benedict’s tes e Hatea " : \
n Benedict's test. n Diabetes meliitus aud in tenal glycosuria
euria,

L)

’

21 Albumm' * ‘ : ; .

a, Sulphos: lhcyhc acid test:

[\ 0 i 1 1 11t Mate ol
glucose is found in urine, This gives ¢ 1[3\:113 i s test positive '

Principl '

e: Albun olein. is ¢ dbvsuly '

‘ Ibumin, the protein, is denatured by sulphosalicylic acid a coagulation
' : ; : f : 3 g "'D' & .



i Add am“ of

b. Heat coagulation tesi:

Sulphosalscylm acid to 2 ml of
urine :

”’L

T b jlty upp\ ark

[lll—ll 25 ARG 8RS ,.IJ.! ﬁ&l

10

e

P SN Rt L R

VA [:l [f:

albumin

urul.mcl after buug ,n,atcd

< 4
: A
—— L i aps 0 e ermmsm e

e e i e e e
e

Princxple: The albumin is €Oz ing peated: . i
P cedure N '_Ti rl\ser\/auon Inference Y ;|

ro e ek o s e e £ o e e e e . et et .

Jbeby Srbidily appear ence of
Fill 3/4% of the test tabe by R mbxu:lv uppews on the T Indicates the presenc
urine. Heat the upper 137 3 ozT heatad portion of the fube albwmin
FACHGMTE PRSI

c. Heller’s Nitric acid test: ‘

Principle: Nitiic acid causes precipitation of protein. B
Procedure " T Observation Inference A

To 3 ml of nitric acid in a tube
2dd 3 ml of urine by the wall

of the tube in such & way $hat

the two liquids do 5ot mix

junction of the two fiuids

White ring 2ppears at the

Tndicates the preseace of

albwmin

37 ‘Ketone bodies:

Rothera s Test:

Pnncnple' Acetoacetic acid forms a comp‘ex with mtro,)russxdc m alkahne solution developing

. a permanganate colour.

L___ e e e .
. .

Procedure

‘| Observation

Inference

Saml"fite 5 ml of urine with
ammoniun1 i sulbha_te by
shaking ifigor'ously. Then add
2 drops of freshly prepared
5% soluion of sodium

ammonium hydroxide. ‘Allow

1t to stand in a rack for a while

nitroprusside .and 1 ml of

A permanganate ' colour

“develops just @bove the layer

of an dlssulnd Ammonium

crysmls

JIndicates the presence

‘Ketone bodies -

of
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. 2 GSE BY. ORTHO TOLUIDINE
ATION OF BLOOD GLUCOSE R A
AIM:

el

: 44 : r e R
To estimate the amount Ot gluccse present 1n the given samy

PRINCIPLE:
i d wi toluidine in str idi jition, the
cose is heated with Ortho toluidine in strong acidic con( ot .
e : ine to form gluccsamine, which

aldehydic group in glucose condenses with aromatic amine t :
oric schiff’s base .The bluish green color obtained was

o form chromoph:

rearranges t
read at 620 nm.
Glucose + O-Toluidine SV b Glucosylamine + Schiff base
REAGENTS: |

1. Ortho - toluidine:
1.5 gm of thiourea is taken aud to this 950 mL of glacial

acetic acid and 500mL of Ortho Tolidine are added mixed and stored in brown bottle at

oot temperature.
2.3 % TCA .40 : bty o, e
3. Stock Standard:” '

1g of glucose is dissolved in 100mL of water..

-4, Working standavd: - R
10 mL of the steck is diluted to'100mL with water.

PROCEDURE;:
To 0.2 mL of blo'od- ip a ,centxifh g;t tube, addl';‘fs_ mL of TCA,
mix well and kéep for 5-min, centrifuge& take0.5 mU of

vr

'super_'namnt as rt_és‘(. , A :
» Take aliquots of standard (0.1-0.5:mL) in a series of test tube
and make up 16 0.5 mL with distilled water. '
» Take 0.5mL of water asblank. . - e
» Add 3.5 mL of O-Toluidine to all thie iest tubes, -
mix1 well anidd keep in boiling waterbath for 10 min and
cool. ‘ '

\ 7

Read the colour developed at 620 nm .




I
e g et
2 i e o e et i

“ATION -’;_—ﬂ———;_—‘—‘___.__r;':;.___ 1 s 557 T :
_TA-BA—%m’;/’ Blank | [ S (82 v 5’1__,__3/1"__,___6,;__ 95 kiR
Pagiculars =157 [0z . 03 104 :
Volume of , R e T §
) R SR R s SR
(,oncentratlon . i ) i il | :
1 L SR L B4 -
(2 e e v v ) A B N b
Volume of (Vi RO i ‘f'-‘3 il ‘
distilled water A
i) } S
Volume of & PANGIE S B l‘-‘ . _ 05
Protein free - gUTINE NEh |
Filtrate (mL) : B o —
Volume of O- &-------'-“-"--_“{'“"f-j o7 ~~-'I11[_g """"""""""""""""""""
Toluidine (mL) o i SRR L
: Kept in boiling ,wtez‘ atls for 10 min

ODat620nm | a0 W ‘
CALCULATION:

Test concentration = "leStO D X C mcenﬁratmn of 5 otandard x 10¢

St a“d”‘rd@*“ S ~ Ditution factor

GRAPHICAL CALCULATION

X0D correvrondf ot u-g of .Gf'iug:(‘,sé
0.5mL of' the test samplc (..ontﬁin . ugof Glucose

- 100mL of the test m*nple =_ugx xlOO
Dlluuon Iaclor

RESULT:
. T hqamount of Glucose present in the given sample

-' w1, By calculation:

o 11 5 By graph:




ES T LMATTG“'J GF FRGTETN Y JJRVE IWE‘I HOD

AWI AR e : ‘ | :
i RE n1ple by mef mt.thod

oe tlmatﬁ the: qmount of }‘m inpresent the given
\ . {

PRINCIPLE: ; |
1gent [o give a purp e wlo»u,.hat can be measured at

tein react with the Biust reag
o W biuret or potassium cuptic

540 nm. The celour is dz,e he formation of Cnpric-potas SSIUML

hydroxide.

€O -NE -Cu—NH,«,-?

\ ,

ME / NI
/ Bine 4
CO-NI; -K CO
|

: -
BO K NH Ot

The reaction is give by the substance containing the aroups joined aither
directly or through carbon or nitrogesn mon oF substance containing Co - b U {n ,CH, -
NH, ,CH - NHarespond to the test, Prote:n 5-1‘&,11(! pmm/,cl ¢ne 1o the presence of —

- s
- -

CONH in the pmtein m(:lecule. : _ | .o

\

MATERIALS REQUIRED :

1 otandard flask

2. Test tubes
3 Plpettv

4, lelllled water

o Protem blOCk slandru‘d |
500mg of Egg albumin was czssoheo, in 1001 11 Of 0.9% Saline.

-

2. Working standard:

50 mL Of the stock was niade upto 100 mL 'tvith' watcr,



jpmn tariavate ans dissolved in
ade up to 1 litre

|, Biuret réeagent:
te & 9o nf sodiura potass:
> tded & ma

X Sl s S "/: "‘
3g of copper suipHa gsinzn &

” i 3 e Ficls - o~ n; o ;‘1'.1-: : ':.
0.2! r sodium hydroxide. To iSO 8 of potassIIm 1@d1d§. was A
with 0.2N sodium hydroside. ek

MEDURE;

> ’Pipetté out aliguors of standard alhumin {0.5 = 2.5 mi.) ingo a sevies of test
~ tubes. '
Take a known volume o
Make the volume in all the tubes to 5
“Add 5mL of Biuret reagent to all the b

Read the colour developed at 540nm.

f the given 1est suluiion ((1.2mU) for gstimation.
»i, with distilled water,
os and incubate for 13 min.

V \'7- V \-‘7‘

TABULATION

Particulars Blank | S ng-m'Sm_; I Sy ;@D T Ty
Volume of . 05 | 10 ] 151 20§ 25 | 02 |02
standard (mL) i . i
Concentration ) ' P
(ng) | | |
Igilt?ﬁzlof i 25 |20 |15 16 [os {28 128
water(ml) .. -~ | 3 DR S SR L :
Biuret teagent - ; % : ’A.i : 5 3 e "‘"""‘"!“'“‘

~ s For 1% o ! e
Q-D Yo o Inbubatci, for i3 :mmgf?; ol | :
L CR | Pl s

T ' FRED R : =
(



CALCULATION: RLBe
' 500mg of Albumin

dard solution contain

100mL of stan
Aniount of protein present in Egg Yolk(T1) |
i = TestO.D X Standard concentration X 100
‘ Standard O.D Saﬁr;llzltna; erl

Amount of protéin present in Egg white( T2)
X 100
Amount of

Test0.D X Standard concentration
- Standard O.D
' Sample taken

—

GRAPHICAL CALCULATION:

Egg white T1 = Test concentration X 100
| 0.2

Egg yolk T2 = Test concentration X 100
! 0.2

RESULT:

The amount of protein present in 100mL of the given sample

i. .By calculation:
1 Egg white solution =
. Egg yolk solution

i By graph :
a. Egg white solution =
b.  Egg yolk solution =



PROTEIN BY FOLIN LOWRY’S METHOD

ESTIMATION OF

AIM:
amount of protein present in the given sample.

To estimate the

Lowry's method of protein estimation is a most widely accepted method for
.. This method is based on the combination

ation of protein concentratior
Ciocalteau reaction.

and produces copper ions.
10 acids reduce phosphomolybdotungstate to

num blue. This reaction produces strong blue colour, which is read at
Id predominantly depends upon tyrosine and tryptophan content of
d other residues in protein.

In the first step of the reaction the protein

accurate determin
of biuret method and Folin- ' .
binds to copper in alkali medium In the step cupric peptide

th aromatic amit

complex along Wi
heteropolymolybde

660nm.The colour yie

protein and to a lesser extent cysteine an

MATERIALS REQUIRED:

1. Test tubes
2. Standard flask

3. Pipette
4. Spectrophotometer

REAGENTS REQUIRED:

1. Stock standard : Dissolve 100mg of Bovine ser in in
se R e
add few drops of 0.1N NaOH. rum albumin in 100mL of water ,

2 d : ;
2. Working Standard: 20 mL Of the stock is diluted to 100mLwith water.

3. Alkaline copper reagent: |
Prepare on day of use by mixing 50mL of solution A and YmL of

solution B.

o Solution A; *
- | Alkaline sodium car AT
sodium carbonate dissolved in 100mL of 0.IN sodilui?}tzsgf(;iiigunom 2gm of

¢ Solution B:
A tsa(;}tution: lgm of CuSO, 5H,0 in 70011:-[‘_‘0'5[;31‘ lsut].phate Sodium POtaSSium tartm'até
' arat - \ # solution (2 e W
. e).‘Prep are fresh by mixing stock solution 1 (2gm of sodium potassium



4. Folins ciocal

~ dayo

phosphoric ac

teau reagent:

Dilute the commercia
£ use. It is a solution of sodium tungstate an
id and hydrochloric acid.iciyiin

| reagent with equal
d sodium molybdate in

volume of water on the

ut aliquot’s of BSA standard (0.1-0.5 mL) in different

PROCEDURE:
’ > Pipette 0
test tubes and make up to Imi. with water.

» Take 1mL of water as blank. :

» Add SmL of alkaline copper sulphate and 0.5 mL of Folin
ciocalteau reagent to all the test tubes including 1mL of test
solution with immediate mixing:

: > After 30 minutes read the optical density at 620nm.
TABULATION AR
Particulars Blank |SI - [S2 S3 S4  [Ss T
Volume of - 0.1 0.2 0.3 0.4 0.5 1.0
standard (mL)
Concentration - i
(ug)
Distilled water | 0.9 g 3
(L) 0.8 0.7 0.6 0.5 -
Volume of ey
alkaline copper
reagent (mL)
RSt ooalion. Incubate_-for 30 minutes _
reagent(mL) 0.5mL
O.D at 620 nm
CALCULATION:

Test concentration =

IMX

Concentration of Standard x

Standard O.D -

: 100
Amount of
Sample



A

CULATION:

- X0D corresponds 10 ... B8 of proteins

0.1 mL of the test sample contain .. P& of proteins

100 mL of the test sample = _ A x100
0.1
RESULT:

The amount of protein present in the given sample
i. By calculation:
ii. By graph:




TR ESTIMATION BY BRADFORD'S

s :I_)-_-._—--f;—

-

o estimate the amount 0f

.
°
——

protein present in the given sample

PRINCIPLE:
rapid and sensitive mes

Protein purification often requires 2
dford introduced a protein determinaiio
in,

quantification of protein. Bra

involves the binding ¢
dye to protein causes a
and it is the increase in absorpti
responsible and rapid with the dye bin
minutes with good colour stability for 1 hour.

[ coomassie brilliant blae G-250 to the prote
shift in the absorpiion maximum o

| CHS
HOH;5C, HOHGY -
. A -'[‘.
N N
- - : ]
< 1 T !
B ey
AN,
| l" ™\
il e
08 .

CHOH  CBB-G 250

+hod forthe
inn method, which

on at 595 nm, which is monitored. This assay is
ding process virtually compiete in ap proximately 2

n. The binding of the
£ the dye from 465 to 595 nm



M. ';rmmz_

-

CJrQﬁi,}IRCB:‘v‘ﬂ.r: R

: "' [ st fubes
Qtaudm d [lask

3 Plpr*l\e ‘
o Qpr;r*t‘ uphutomerc,r. fe

Lk

B.EAG _I_ZN‘“‘I REQ UIRED:

2. Brad fdrd’s "3'er:igttn.t :
Pissolve 70mg of combssie biue in 10mL of 93% ethanol. 20 ml. of 85%
4t this stage the sohtion W itl be

c is added gradualiy™w qth freguent stirring WA
1. This is then made up to a volume of 200mLwith-distilled watet, Filicr it

The colour of the reagent shiould be hieemsh
ies). s

phosphorl

“dark brow
with whatmann No.] filter paper. (T
brown and it should be stored in amber colour boti

3: .Protein stock standard:
BSA (bovine serum alburain) 50imng / 100mL.
4. Working Standard:

10 mL of thc stock was diluted o i!_SD ml.

s PR{)CEDUE{E: :
- : 2 s
= Take t’)O’ O lmL £ : i
al 4 of standard BSA solutien in a serie ;
solutien i a series of test tubes and make vip

: '101-.‘1){, with distilled water.
Take §.2ml of water as blank,
. Take 0.05n o
Au(, s lt[BOfL unknown solation and make dp te Jm,_ with distitded water.

i Lo 1adio,d ,Lxgzew to ail the test tibes and mix well,

ncubate the tubes for 5 miuuie : i
Lo

; ;R,gtxd the ‘optical (.en.ar.ty- at S%b nm

SR ey
Udnnideol

R




7AB ABUI- ATION

<

Nt

[
($3]

dhitd e T 557 $4 55 T
; “"T”’ lank Siliciait - N2 L e e -
i“l—l“r*"’“B'—" o o0r 008 0080
Volume 9t - IR e e R it
stalldg’ll’i(_'liﬁ‘____,-.,_w-,__....‘. i Kt T A i -
’C:)T“Eemration o i i | S L
5 fhad - - e Q ATLERS L
g%l’e‘dwm S T Gis Tyoa6 (0.4 [0 010 100
N aket ' k \
bii
{1_11[4),_,___,___ ittt oy
T Volume of e il Ty

Brad ford’s

reagent (mL) & . ot R

Ill(" n,}f“ .ﬂl rL}(le.ltC/ .
i BT S R i '
FO.Dat ﬁ95nm [ 5 ! 1 5
i i | ] g Nt t [
CALCULATION:
Test Concentration = - Test Q.3 x { onee n‘rauon ofl x 100
; Standad 0D Standard Amount of Sample
il ‘ taken
GRAPHICAL Ca QQI_;ATION:
A O L(}l’”{’bp(l'}&io 0u _uo mf ,mﬁ\. & )
. ey Pl el :
< 2 mb of .i:he fest sample ccnta.iri i of proteing
160mL of the t2st sampie = ,f g x100
! {‘ 05 , :
-._’ ' \

,’.Ihe amouni of protein pres em in the given s anpie

A Bv ca]culauon
. ’."ﬂ By graph:




1 ZAKs

S
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T e S e le by
¢ oholpsterol present in the se rum sanp;
'10 es*nm‘ute tlw ".““’,“_‘73""" of s,m;i.\,'st_& ol ¥ n _

m?lhﬂd

pp‘PwCIPL‘ g it : '
. ol ket Tl of Basic
teroid  lipid, :.:mn"u A fmo patarss o cons stes o

'-‘,le

Ch ulf~ ;eml is a s : i
ed Niver from Acatyie

10 nerhydw‘ P hepethrans 71T

cyt,?fayea'i
‘v"ir as 2 wecuz‘snr for <farpid

Cod. K

cholesterod exists in 2 fovmms.

e CIALCRACOGH | eagent(B8 % -4 Fhaime eI iy disseived in W0md of

aldehyde free CHICOUM
3. conc, H280
3. Cholestero! standard S

4. Stock Solution-100mg of cholesterel is dissolved in 1l of peetie aid,

5. Working standard SHolution—4mi of steak. solt tion is d.isitio'i‘é'ed in {or) dituted to

i(}f‘m! with - F:(,H C'*ES 0MH ._uluiwm. ;ue conanls ‘f"vﬁ.. of btandaad r-. i* i.-&

- -
s i . ~

mg/ml. 7 . ’ - X

»

pROLIbLRul RIS P A

STANDARBSf - :

‘ : i -
N u 5 " o 3 : -
ﬁ?af‘ e 1.5 ml of stamdurd soiation o vevien of Sotinhes, © o o
3 e § i ox_ ineg, L sTe e
N : S gt ~ T TsT

oo At ; ;
S ‘.,a ¥ - X 1) ¢ J Y i Ty ‘n"::‘. Tl 4423} N F v ; "‘ .
the volume in esch test iube 38 made woie Sml with FeCl3-
. A vl

: CH”iu‘ 3H reagong, : :

‘3m§ of cem“. H28

> Standarg ) ' | Tt 0
> ndavds are incumhated for w90
‘ ‘ neuhated 10r azmt 20-3¢ min stes at Foom

{emperature.

]

» Thei & L
: € LF 7 of el roln S 2 3 =
ntensity of standards is messured st 568 e agrinst blank,

'}
U



e taken in 2

5 ml of FeCl3 CHSCOOH reagent 3ml of H2S04 ar
testtube mlxed well and used as a blank
TEST: | | | , _
t ube 0. 1m] of serum and 10ml of FeCl3- CH3COOH

» Inthe centrifuged t
ken, mixed well for

reagents are ta
and added with 3mi of H2S04.

'5 minutes and then centrlfuged

» 5mlof supernatant is collected

' > Test is incubated at room temperature to 20-30 Intensity is measured

at 560nm against blank.

TABULATION

[ Particulars Blank | SI
Volume of - |
standard (mL)

3O
wn»
o)
w»
oS
w»
W
—

Concentration <
(ng)

FeCl3- 5 4
CH3COOH 3 2 L i ‘
reagent. (mL)

Volume of
Sulphuric acid 3 mL
(mL)

Incubate for 30 minutes

0.D at 560 nm

CALCULATION: i
Test Concentrati
" ntrat10n= TestO.D x Concentration of

Standard O.D i e

Standard Amount of Sample

taken




N

CALCULATION:
GRAPHICAL ON:
XO0.D corresponds to___ mgof Cholesterol
anL of the test sample contain _ mg of Cholésterol
lOOmL of the test sample = _mg xlOO

0.05

RESULT:

The amount of Cholesterol present in the given sample

iii. . By calculation:
iv. By graph:

30



TiMATIbN OF UREA BY DIACETYL MONOXIME METHOD
ES ‘
rmine thé amount of Urea present in the given blood sample.

d

ated with di-acetyl monoxime

RINCIPLE: |
T « is formed when urea is tre
phosphoric acid and ferric

A pink colour comple

the presence of sulphuric acid,

and thiosemicarbazide in

chloride which is read at 525 nm in spectrophotometer.

REAGENTS: |
{. Reagent A: 300 ml concentrated H-S04(95-98%) 2 4 50 ml distilled water 100 ml

concentrated H PO (85%

with distilled water.
2. Reagent B: 500 g diacetyl monoxime (D

) 100 mg ferric chloride (FeCl ) Mix well and volume it to 1 litre

AMO) 10 mg thiosemicarbazide (TSC) Mix

well with distilled water to make 100 ml solution

3, Reagent C: Prepare immediately before use with Reagents A & B at 2:1 proportion.

4. Trichloro acetic acid (TCA) 5% (w/v) with distilled water.

5. Standard urea solution (0-150 nmol)

Working standard (50 pg/ml): Dissolve 50 mg urea in 1 litre of distilled water.

PROCEDURE:

o Protein is precipitated out from serum/plasma 0.2 ml mixed with 1.8 ml of
5 per cent TCA.
o Centri '
entrlffxge at 2000 rpm for 10 min (Fig. 7.13) and collect supernatant for
determination using the protocol given below.
O Boil in water bath for 5 minutes.

o Cool to room
temperature and read ab
sorbance at 52 e s
blank. ’ at »5..5 nm against reagent



5 Pl standard curve and read concentration of the sample against
o Plot a _

absorbance-

- e T
NI S1 S2 S3 |4 S5
wi_/ {31ank 5 04 06 08 10 0.2

Volume of y ) s

standard (mL) e ‘ : N
Concentration 2
g :

Distilled Water 0.2 A8 .16 14 A2 .10
(@h)____ 3 mL

Reagent C (mL)
S Boil in waterbath for 5 minutes

0.D at 525 nm
L —

CALCULATION:

Test Concentration =  Test 0.D x Concentration of  x L(_)_Q
Standard O.D Standard Amount of Sample
taken
GRAPHICAL CALCULATION:
X0D corresponds to . mg of Urea
0.2mL of the test sample contain ___ mg of Urea
100mL of the test sample = _mg x100
0.05
RESULT:

The amount of Urea present in the given sample

1 . By calculation:
i, By graph:



NTATION RATE

ERYTHROCYTE SEDIME
ERY 12—

: : ion that ma
ection of inflammat1ion ate at which Red BRlood Cells

: an fined as the r
1tain autoimmune diSeases. It can be defi
ce

b soIme cancers and

nonspecific det

(RBCs) sediment in a period of one hour.

PRINCIPLE
When anticoagulated blood is allowed to stand in

d of time, the RBCs — under the influence of gr avuy- settle out

a narrow vertical glass tube,

undisturbed for a peric

from the plasma. The rate at which they settle is measured as the number of millimeters

of clear plasma present at the top of the column after one hour(mm/hr). This mechanism
involves three stages:

= Stage of aggregation: It is the initial stage 1n which piling up of RBCs takes
place. The phenomenon is known as Rouleanx formation. It occurs in the first 10-
15 minutes.
Stage of sedimentation: It is the stage of actual falling of RBCs in which
sedimentation occurs at constant rate. This occurs in 30-40 minutes out of 1 hour,

depending upon the length of the tube used.

‘Stage of packing: This is the fina! ai stage and is also known as stationary ph

ase. In
this, there is a slower rate of fallmﬂ

during which packmg of sedimented RBCs in

column o
ceurs due to overcrowding. It occurs in final 10 minutes in | hour.,

k. Wintrobe’s method

2. Westergren’s method



Mosely and - Bull (1991)

Nhereas, when

hdv dlfrmenf resultq
S ].Ow,}

when me ESR i
an mdlcatlon of patlet

Each method producéq fshg

uded that Wmtro
high, the Westergl

llblth"’

bc S method is more ¢
W’ s-dmical

concl
en’s mclhod is pletembly

the ESR is

state. .

WINTROBE’S METHOD: . i
osed at the lower end only. The

e’s tube, a narrow glass tube cl
d internal diameter of 2.5 mun.
kma is 0 at the top and 10 at

This method uses Wintrob
S tube has a length of 11 cm an It contains 0.7~
r 10 cm are in ¢cm and . ‘The mat

ed for PCV. The markmo is 10 at the top and

Wintrobe’
1 ml of blood. The lowe

ihe bottom for ESR. This tube can also be us

0 at the botton for PCV.

e I P e,
k‘\___.-—' . . At .
( : :
A H
- 3 H : :
Trasrna e 4 p
' LA Distarnce
: : erythracyteas
; s have fallan
: !
' .
'
,
H
.
Blood

RE( UIREMENTS ot
AIlthOagu]ated ',
bl
2 Pastens: plpette 00d (EDTA double oxalate) g .



W
w

fill the Wmimbc S mbc uptoe wmark. There s!ml‘ld be

Pasteur pipette,
s in the blood.
be vertically in EBR  stuand and leave andm 14
i hour, reaa the n"un* ;

» By using

no bubbles
» Place the tu
» At the end of

rbec‘s. for 1 hour.

VOMMALVALUE

For males 0-9 muvhr

For females 0-20 mu/hy

WESTERGREN'S METHOD:

WmimW‘ mcvhod The reading obtain is magnified as

It is better method than
e is npm at both ends. It is 30 cm in length

e

the column is lengtheir. The Westre egren

and 2.5 mm in diameter. The lower 20 e are maiked with 0 at the top and 200 at the

buttom. It contains about 2 ml of blood.

N
i

) 0 B
g S T 0 8 W
= —_.....4.._._,3
3
N

L
c/J

HE B A WS W W A O

3Cem

A D D IR W 0 o 1
S U W s 3

e i P AT ”
A A A A SN R e » vi .
o T e R v, LPWRARY L 6 2
i 20,

8

d 20 cm

a) Wester uy i
gren tube ! &
ube o) Wcstcrgrcn tube On s o ol
W Tack

U~

RE(})UIJI;EMENTS
- Anticoagulated b]
i. Westergren tube S et
4. l\;Vestergrc:n stand
ubber bulb (sucker)

lr

IROCEDURE

} M ) ' ' ( \
,1} r

Draw the b
lood 1nt0
th_c tube upto \} mark wi 1h the iv‘lp f
0 rubbei bulb

>
mbc wuh r*om" i




' . - . 17 . ) S ) ipe
¢ in stend. Make sure the pipe
e tube upright 1o " Make syre ) g
e tgl leakage and that the pipetle 1S i sertical pos:tion.
ossible i fie PR
> ieave the tube undisturbed for 1 hour.

» Atthe end of 1 hour, read the r’e-sultf

NORMAL VALUE: 1
For males: 0-10 rom/hr

For females: 0-15 mm/hr

. 1 . S D.
Some interferences which increase ESR:

increased level of fibrinogen, gamma globulins.
technical factors: tilted ESR tube, high room

temperature.

Some interferences which decrease ESR:

« abnormally shaped RBC (sickle cells. spherocytosis).

« technical factors: short ESR tubes, iow room
temperature, delay in test performance (>2 hours),
clgtted blood sample, excess anticoagulant, bubbles in
tube.

tie fits snu

3G

sly 1o eliminate



3

PA (‘Klﬁ D CELL VOLUME

Wh st coagulqted‘ biood is‘ (:mh‘ifugcrl at a standard speed, erythrocyies,

bl'l s : ‘ ‘ il T =

hc'wu‘r than white cells and plasrog, ‘wi'i” settie down at botior. This red cells
e het |

which 511 e

as T—[aematown or l")(‘{-lr‘ ,[ | ‘Johvmr (PCY).

yoiume 1s known

Haamatgcrit'dr'PCV is the volurae of red cells CXPIESSe

sed 1.'5' 2 percentage of whoie bicod.

Methods: : 5 ST il :
There are tWo methods, used for the deterpination of haematocrnit:

L. Macrohaematoctit

1) Microhaematocrit i

Macrohaematocnt
A large volume of blood is rt,qul\ ed in t_hzs metl ‘nd ;\T pproxi nz tmy to 4 m‘ is required.

Principle: IR
Anticoagulated blood is taken in a Wintvobe fube. Fill upto the uppermcst mark and then
rotate for desired length of time. ‘ '

The packed cell volume (PCV) of red cells is dizectly read fror the graduated tube as %.

R“eremnnt L T
L Blood specnmen, .
EDT, A or double oxalated anti- ceagnlated blood is used in-this method. Determine-LC.V,

W‘thl]l.Six hr. of blood collection. o

2. Wintrobe Tube:
It is S
10 mm in length and 2.5 mum in di: uveter. The lower 100 mm are graduated or
m : ;
arked fmm 100 at top and O ere) al b sattom for PCV. ;

n nec P PR b . N X ) i ¥
tub g l\ed P astun, P lpette or a special type of syringes is used for filling Wintrobe
ll e ‘ . ;

-

4. Cen i ‘
e ‘?“?.fuge machine with known speed,



upto apper most mark with

o | she tube
& 11 of EDTA with 2 ml biccd. Fili the Wintrehe t 1 et

" : i ohe tube to balance first one.
e ture pipette OF Syringe. E il the another Wintro t. tube {

f pas

H"e help O 5 & 1 1 ‘}‘ o 1 7% N v: "Jﬁ"}'.

the blood sarmlc ;g not gvat i1shte, fiii the (BDE ith water
if the | ‘

asite side m cenfrituge. fum the ceni ifuge to slow speed,

place the Wmtrobc tube in ﬂ;‘pvs‘ e side O § i
pm, L2 ﬂf'f“%’s sor 30 moin. at 3,000 rpm. te:

eas:* the speed 0 3.060 | . -
by iself, Take out the Winwobe

then slowly 1ner

~

PR

2 o 1t st
30 min. switch off the centrifiy g and aillow (210 ST

4 H >
oibe and read PCY dizectly wi +h the help of gra
L i~ .

aduation mark given on the tbe.

Wormal Value:

i In male - 42 to 509
ii. Tn female - 36 10 34 8%

Microhaemutocrit:
This method requires small amount of blowd, 2 to 3 diops only. The blood can be

obtained by finger punciure.
Principle:
Anti-coagulated blood is centrifuged o o sealed capillary tube, and then PCV is

; d_etermincd by a special hazmatoctit rans

Requivement
1. Blood Specimens

.g}\JOd f"‘o ‘1 ﬁ S § 3 b ) % L ek 2 i - ’ ; PR s 24 A 3( ‘-4‘
(0 L. cl JJL‘L{(.(%“.-_ d }. '-\,..«(‘.L "\‘ ” j' %. 3 V : ' }' l | 5
} l' “p T !Il ) RS 4 f } { i b -,-hj (,‘ ;;l“' A% \lc\l ( ' < ! ™~ ~~I -l-.l"'.

8150 be used.

i Ldpl“dry T]l,}ne

Use nls
se wm capillary tube for anti-coa:

sulated ve '
R eevicRUa VETIGUS hl(‘i‘d nd nuse Yepar il
e B o ane use aeparinised capiliary
rin internally) for hicod obtained £
Jtned om finger punchire. The

Ca lnI' ! { T8 5
Ub(,

3 13 mate. IO I s '" Cf.i th

=



39

matocrit Centrifuge: : i & .
f centrifuge. It has spee top of centrifuge

rifuge also has timer,

d about 15,000 r.p.m. The

3. Microhae
which is usually set for 5 min.

This is @ special type 0
is flat with grooves. The cent

ader: '
The simplest method is use of

4. Haematocrit Re

al types of readers used for ‘reading‘ hqt;

There are SEVer

card reader, which can be made by hm‘ld.‘

5. Clay: T ot
This is used to seal the end of capillary tube.

Procedure: et
priate capillary tube with capillary action. Use plain

Draw the blood sample into appro
d heparinised tube for p]aih blood. In case of finger

tube for anti-coagulated blood an
puncture, the blood should flow freely with little pressure. Now wipe off the first drop

and then collect the blood specimen.

Fill the tube about 3/4th length with blood. Seal the another end of the tube with clay or

wax or ultimately by heating. Th¢ sealing should be about 2 mm deep. Place two hct

tubes in the groove of centrifuge exactly opposite to each other.

It is not necessary that the capillary tube have exact amount of blood level. In case, if

there is no filled capillary tube to balance we can use an empty capillary tube. Centrifuge

at 13,000 2000 rpm.

Remov ' I | w w I
e capillary tube from centrifuge. It will show three layers. Top layer is of plasma
or serum; the mij is thi w w S
; the middle layer is thin creamy white in colour and is known as Buffy coat Iti
y Ctis

a la er ! 1
y of WBC, the ]aSt layer 1S the COlunm Of RBC. USC the th I‘eader fOI‘ flnd th
lng €

value of het.

Card Reader;

The reader i as, h .
§ used i . matche
s, hold the tube agamst‘ Scale so that the bottom of red cell is tched

with () (zero) line
ne of the card. Mo
| ' - Move the tube across th unti -
Plasma ig matched to 1009, line of card e Lo ost lng of
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t bottom of red cell 601umn is stlll in the line of zero and the tube'k‘

: sure tha ‘ v
e e e column of RBC

Che f !
i i that passes through the top of t
ht and vertical. The lme
should be straig
gives the hct. Value.
ary Plasma i
Capiibary (top Nins) , : gm
A F %
? ‘ ——— zg,
: S %
: M,_M_—mv‘ 0

Bottom of Card readar

Fig. 10.1: Card reader

Importance:
Decrease in PCV is suitable measure for anaemia. The fall in hct may be seen in

decreased oxygen supply to cells, heart dlSedSG or mahgnant cond1t1on hct also rise in

case of dehydration.
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ESTIMATION OF HAEMOGLOBIN

M: To determine the haemoglobin in the blood
AI : ) i ! ; . \ s

CIPLE: f
e Anticoagulated blood is added to the 0.1 N HC] and kept for 5-7 minutes to form |

n
d haematin. The color of this a01d haematin should be matched with the solution,

acid hae

t in the calibration tube. Distilled water is added to the acid haematin until the
resen
: lor matches and the final reading is dlrectly noted from the graduatlon in the calibration
co

tube. [Please note that 100 percent on the scale corresponds te.: 14.5gm % to 15gm %].

RE( gUIREMENTS: Sahli's haemoglob'in'emeter,‘ Hydrochloric acid, distilled water

PROCEDURE:
Place N/10 HCL in diluting tube up to the mark 20. Take blood in the

haemoglobin- 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 haemoglobin,

RESULT: 0
The Hb estimation of the given sample is ..... &100 ml of blood/.....g/dl of blood/..... G%.



ION AND DETFRMINA noN OF ABSORPTION

ARAT
SPECTRA OF PL AN’] E’IGMENT '

XTRACTION SEP

RPOSE Yo ; v
= hotosynthetic pigments common to all flowering plants

In this experiment, the p
four main pigment components of plant

will be extracted by l1qu1d11qu1d extraction. The
The solvents needed

Jeaves are chlorophyll a, chlorophyll b, carotene, and xanthophyll.

for the extraction and sep
these pigments will be analyzed by me

aration will be petroleum ether, diethyl ether, methanol, and

vater. Finally asurmg the absorption spectra of
V . v

the plant pigments.

BACKGROUND . iy i
The four main pigment compo‘neots of plant leaves are chlorophyil a, chlorophyll

b, carotene, and xanthophyll. Wh

different photosynthetic pigments of vari
of green plants. The colors of these p;oments are due to the. numﬂous double bonds in

The green color of L.avbb 1is provlded by chlorooh\ul a and b, which
"The greatest

ile most plant. leaves"*appear‘ green to our eyes, several

ous. colors are usual]y present.in the chloroplast

their structure.
absorb most of the light energy needed fo1 photosynthems to. occur

absorption of light by "hlorophyll is'in the zed blue and violet wavelength° A\socmted
with these green pigments are seve1 al other p1 gments known as carotenoids. These are

commonly yellow to red in color, and are aluo mvolved in harvestuw light energy for

photosynthesis.
A plant pigment mixture has been prepared in the stockroom from spinach leaves that

ha ized i i b 2 Take care ng
ve been pulverized in a blender with 80% acetone. Take care not to spill this solution.
It is a concentrated chlorophyll solution and will produce a very nasty green stain on
anything it in ¢ ] ' '
! g 1t comes in contact with. Please was all glassware with soap as soon as possible
o avoid permanent green strains.
0. Work i
In pairs. Only two individuals to a group. Start with one pigment mlxture
Sample and b
s egin by sharing one 125 mL separatory funnel. Take turns extracting as
ined in
the flow chart of ‘procedures up to juncture "A" and "B " At the A" and "B"

Juncture the m
ixture is split between partners One partner W111 complete tbe extract
10[1



43

for the 1<olatmn of uhloroph yll a and

funnel
it 1257:mbs separatory 1 19] o

"A", and the other partner will

in their separatory funnel.
]ated fm

1
complete the 1solat10n of chlom'\nv 1b

in his/her ©
1ndlv1duals will run one visible

hyll in
S Fma"y,

in "B"
carotene a total of two spectra per md1v1du'11

on analyses for each p1 igment iso

absorpti

partners will be responsible for eexchanging am-i sharmg graphlgal data gathered in the

spectroscoplc analysis. A A o G

If there is an odd number of students in the laboratory, a single individual wili compiete
"A" and "B" shown in the flow chart bcheme of the

all work up to the juncture
At this juncture, he or she will make a choice; complete the 1soldt10n amd |

procedures.
part A, or for part B. Finally, the 1nd1V1dua1 will need to acquire the missing

analysis for
graphical data for the part he/she did not complete from someone in the classroom :

1. Obtain a 1 mL plant pigment mixture sample in a 10 mL beaker.
2. Transfer the 1 mL plant pigment mixture sample to a 125 mL separ atory funnel.

3. Measure 20 mL of acetone in an Erlenmeyer flask. Rinse the 10 mL beaker of )esulual
pigment with small portions of this acetone until all 20 mL of acetone have been
transferred to the separatory funnel.

4. Carefully follow the directions outlined in the flow chart for the qoparatlon of
chlorophyll a, chlorophyll b, carotene, and }sanmophyll

5. At juncture "A" and "B," spht the mixture. One partner completes the isolation anc
runs the absorption spectrum of chlorophyil a and carotene, the other will complet'e th

Same for chlorophyll b and xanthophyll.



[ION OF PLANT PIGMENT BY COLUMN CHROMATOGRAPHY
SEPARATE e C(DEMO)

atography is @ technique which can be applied 1o ?EEZ ﬁmm
rlg:?mjxmres. The sample solution is applim.i;mwtlm wg(i rmm : m%
phase flows down through the colums filled with the stationary phas

Column ch
many cOmp
The mobile
material. el By, il il
The grecn. Jeaves of plants contain a n um%ma'ff P‘Em”“ ”’ iy ';‘ Chiﬂ;?gigg;}’.m%e
chlorophyli-b, xanthophylls and csrol?m.ﬁ.:i(?? M}i wa:n the separal ,‘
pigments by column chroma tography in m i .aa:f.perxx:z;an t

by column chromatography depends on the choice of the

The success of a separation. UL G Ry G G
stationary and mabile phases. The stationary phase material is filled in a column,

Any of the three possible mechanisms: partition, adsorption or ion exchange can be
employed by the use of a particular type of the stationary phase inside the column.
For example, for the separziion based on adsorption an adsorbent is packed in the
coiumn. i . bl : ‘

The choice of the mobile phasé; depends on the nature of the substance and how
strongly it is adsorbed. In a number of cases such as alumina and silica gel as the

adsorbent, the mobile phase is genesaily & aon-polar solvent such as petrol and

benzene because polar groups such as hydroxyl-(OH) group in water and in ethano!

‘would cause desorplion. Eluents containing two or more solvents may be used for

better results. In such cases the potarity is increased by adding » polar solvent with a
non-polar one. ' Fhia e | |
REQUIREMENTS
Apparatus lledp i o A Chemiculs
Chmmamgraphy columin ST VT ‘ R st
% | e i C&( o 1 -’ ) 1
Cotton it i) . ‘ SAanhydrogs Sns‘lmtng
: Sulphate anhydrous .

Beaker (100 em™)

Conicay flask (250 cm? )
Moriay W

- China gjgp,
Separatory funnej
Gra .
raduateq Cvlinder {100 cm:")

Wash borite ; ‘

- Benzene
Petroleum ether
| Ethyt alcehol

M b el ke e )



esh gruss (br jeaves of a gicen
rind tor about 30) econds, udd |
ther, prind again, Decant the
glass waol placed in on
loum ether again to the
ation 1o the

- Take 510 g of fr |
sxtract: Take 3 1 go g
Img fine picces in & morad, g by

0 em® of petrolenn € ‘
19.cn '  funnel after filtering through
SalE v arnlm‘) ¢ : e :
idjoipa o 4d 10 et alcohol and 20 cm” petroloun '
taining Brass grind and transfer the liquid sftes decar
L o ining the first [t

4 nnel conid N
ssparalory form, if shaken vigorously. Allow j
{ er and U upper fryay of petioleum-cher

emulsion ma .
s water-cthanol lay i 1 ;
e Ia'y (;:si‘cxmlct. Remove the botiom Taper and seash the potraizum layer
wnmn::rrror 3 or 4 times until 1he fayer is cleet, Raemows the ayueous layer.
%i,' ; ‘:Tmct is now fres from alcotol Lot contains wiiey in very faell amount.
cc : _ 3 o,
r the upper leyer containinyg 1he CXATAEE Lo 8 dry exuical flask, TO this, "
(diied by healn anfhon plate before

us sodium sulphate PRTLRTE TS ‘
he fask and leave it pver tor ablul LY minuies 1o remove any

¢ with the extract. Transfer the extract (i clewt u nd dry test tube, i \
it for chromutagragiy. ! e FEnh ;
M + RN 4 1] FACH T id als ‘."l'}:ﬂ 3

2) Prepuratioa of columa: Teke & glag.s colunhit c.w..',,\-h\.gl,\..z#s.»_p of g;\l.,;nfr, 24 -‘,'fm in

lecagth and 7-8 mm diamefer ehe, Ploce & Sl wad i e ] wfmlz 24 the v

; colems with gabysdrouns calcinge carhonnte [drigd by '

S supporl. Pat.:k e OIS u‘f‘ aal -{u‘. ',v . .!. e hi 3 i‘ ol 4 ¢ ‘] ‘3 Lhseamalegropitic calummn

heating in a china dish over 3 barnec), wp it vegalarny 2 gines tod, Ade ; i

the adsordent in smali portions wnd cenkly press dowe il 4 c."a)h:m;}, o 850 :

cm has been uniformty packed. Plsee 2 saadl Wad of 23iGs wool ai e g of i ]
the caicium carbonate columa aad wie it for chramiography. S The physical state af the columa
| ot ngled 8 St packing maierial should be such
1l 1 34 10 7 that & sllows uniform packing of
i the celump and s free flow of the

W

s 02 y SRR
“epign of Tiler paper

action. Shake gently. A light green U e 0 and Sdlonra

mor !
to setne the layers. The

Glass wool

Transfe
add anhydro
use), shake t
water prescn
cover it and take

Gt it o )

i

12

Take the uriformly packed ccivmn containiny calcium ‘éar?}qné‘is‘s_é_n%u

3.
stand vertically. i i L ‘
3 " R POUD T solveng tirough R
4 Take 1-2 cm’ of dried extract of feaves, drip inio the column in the formefa | :
it green The extract {rom greea leaves

thin layer of solution, aliow o rua evenly into the adsorbent unt: ‘ ‘
z0ne 3-4 mm deep is formed at the top of the columa, This is known ag the  should be compiciely free from
Sl i water sinee the presence of a polar

loading of the sample. I
. ks gy g ) substance can alier the course of
5. Add the developer (benzene) to the cofumn and aliow the developer through  developren,
the column packing till separate bands ase ghserved, . 0 | b
&1

6. Note the colour of different bands and heir order.”
7. Il extra time is available, continue the passage of developer and collect the
different coloured substances in fractions, noting the volume eluted by a
measuring cylinder, AT I LR SR : &)

RESULT
l:;;’obafﬁss observed on the columa are of differont cotours., The uppermost thin
: i{;mr‘”;f ! f;recn zonc fs chloropiyli-b, below this the bluish green zone of
zonefor}i’t,; ia!;:uxt orange-yellow zone caniaing xanthopylls and the lowess orange
# carﬂleﬂﬁs. 7 carolf‘“f**; ﬁ;“‘f[.-‘a l{h:l(;i Aa ‘.. ": y & b SENCRR AW a“& A J
¢ : 4 2 B% e R85s B0 I8, and ;H%&(}‘(!ri-'leil 3} v‘ N ;I;x,‘. R ‘s i
be easily washed out of the column, tieantl Al the adsorbent and can



