Slyeadl e %3510 SU ol o

Lo 1 .o . . 1 H e
ool axas . oadosdl e dpylyadl plog bl Jlie yaue ooyl

Jlumuwgk}?-byx”g (.\Q;Ll“qé 5550 o9 .8Ladl a8 e olad
tiwle'e ﬁ\ei'e“ejjﬂ' lJlilaee 8 a2 sr Jlg LML sy
Oladg R IR ; 5 oA 5155
g.lg)«» \gst:“ V}Jl ] LMl ggud ol SIS gan
e < e . e " e
o BI\,..A :9) 5 |9f,94 » Experlment 4 calisea o dey 3000 \)n)uﬂ s
&2 e ySlle s ohwedlly (e gyndly deguza 4 g0 LdSa [3losl co85

Oy Sligesdl il Lany Qualitative Determination of Protein and amino acids
daadl (olaoYl o 838 dadoo
)]

Al b

Protein is an important macronutrient essential for survival. They are an important
constituent of cells and hence are present in all living bodies. Cells contain more than
3000 different proteins that play a variety of structural and functional roles in the cell.

10-35% of calories should come from protein. Protein is found in meats, poultry, fish,
meat substitutes, cheeses, milk etc. They contain carbon, hydrogen, oxygen, nitrogen,
phosphorus and Sulphur in some cases. Proteins are large biological molecules of

alpha-amino acids.

Amino acids are the main building blocks of proteins. They are relatively small
molecules that characterized by presence of a-amino group, carboxylic group and a
unique R group. the amino group is attached to alpha carbon, which are crystalline in
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Although amino acids share the general structure, they differ in the polarity, size 7 "7 ) yﬁ;
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molecules undergo a condensation reaction. the condensation of the a-carboxyl il Wl degaznag ualy
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group of one amino acid and an a-amino group of another. The products formed are __ “_ .7 " .
classified as; depending on the number of amino acid
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molecules involved in the condensation reaction.

Amino acids form a specific type of linkage known as peptide linkage, amino acid
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condensation of two molecules of alpha-amino acid.
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Proteins differ primarily from each other in their amino acid

sequence. There are about 20+ amino acids here. Some amino acids are not produced
by the body and are delivered by diet. They are called amino acids, which are
essential.

(c) Tertiary structure (d) Quatemary structure
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Detection of Proteins:

Detection based on the following:
cayedl Jelad iy dayly 5929 1

1. Presence of peptide bond: Biuret reaction

2. The nature of protein (coagulation by heating, precipitation by strong acid and

heavy metals) (il yolaallg dpsall plac Wl dlalsy Copunydl pdly ysdll) (dondl dagds 2

3. Presence of certain amino acids: color reactions of amino acids
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This test is used to detect the presence of peptide bond (not less than two peptides) .

When treated with copper sulphate solution in presence of alkali (NaOH or KOH),

protein reacts with copper (I1) ions to form a violet coloured complex called biuret.

This test is applied to gelatin, casein and albumin. .:.esd¥s (38l poddladl e jLesyl i g
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B. Heat Denaturation:

Proteins are unequally stable when heated in aqueous solution, fractionation can be

achieved by controlling heating. The presence of a substrate, a product, or an inhibitor

often stabilizes a protein against heat denaturation. Denaturation consists of the

unfolding polypeptide chain and loss of the compact structure. It is usually

irreversible and can result from the application of heat, extremes of pH or the action

of detergent. Denaturation therefore frequently causes precipitation of the protein.

e Jsln 3 lgsus e Loyl 3 Oyl ciless
lo WE st 8 @Sl sk e D3t Bl Sas
22 oasdl e | baaall of 23l ol 535301 so2s 35
Oluddg sl b o Fuadl (oS L o3l anadd]
ezt o oSas el LB 3 055y Lo Bole danosall 4l
slabisall Jae of coaill ddsanl Olays of 8ylyml Gacss
el oy B enadl o Lo W U g5



Amino acid
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A. Ninhydrin Test:

Ninhydrin is a powerful oxidizing agent, it reacts with a-amino acid to decarboxylate

the amino acid yielding an intensely colored blue-purple product, CO2, water and the

corresponding aldehydes.
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Ninhydrin Test

Ninhydrin yields a similar blue-purple reaction upon reaction with primary amines

and ammonia. The reagent also reacts with amino acids such as proline to yield a

yellow to red product. Lpsalls a¥l ©liadl pa alelas sie Uplino Ui 331 Melds oyl 2
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This test give a positive result by only amino acids and proteins which contain free —

NH2 groups (o amino group) in their structure. Amino acid residues for which good

color tests have been achieved are arginine, cysteine, proline, hydroxyproline,

tryptophan and tyrosine. The colour intensity is proportional to the concentration of
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Millon's reagent is a concentrated HNO3 reagent that dissolves mercury.
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The test by Millon is specific to phenol that contains structures. Specific for tyrosine

amino acid i.e. ammonia from the amino groups.

(tyrosine is the only common phenolic amino acid) and proteins containing it.
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A red precipitate or a red solution is regarded as a positive test as a consequence of

the reaction. Inorganic salts in large amounts interfere with the reagent by
precipitating mercury. A yellow HgO precipitate is NOT a positive response, but it
usually shows that the solution is too alkaline.
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tryptophan in proteins. The test is also termed as ‘glyoxylic acid test’ as the reagent i g ﬂu ) ybj e

Hopkin’s Cole test is a specific test used for the detection of indole ring and thus,

contains glyoxylic. Glyoxylic acid is prepared from glacial acetic acid by being pBas e geun AL
exposed to sunlight acid. o S dall e

In the presence of concentrated H2SO4, the indole tryptophan group reacts with e s S0B
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glyoxylic acid to give a purple color. The H2SO4 added to the reagent helps to

stabilize the glyoxylic acid and prevent its decomposition and the release of carbon

dioxide. 3Syall ey S (a9 B
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Tryptophan glyoxylic acid, Purple-Colored Product
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D. Lead —sulfur test D. cuSlls poloyllyles

Sulfur containing amino acids containing sulfur, S-S group in cysteine, and S-H

group like cysteine and cystine on heating with KOH, a black lead sulphide

precipitate is formed by reacting with lead acetate
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NH, NH, Na,S
Cysteine

Pb (CH3COO0), + 2 NaOH —= Pb (ONa), + 2 CH,COOH

NaZS +H2o+ Pb (ONa)z —— PbS* + 4 NaOH
Black ppt
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E. Nitroprusside’s test

The nitroprusside’s test is specific for cysteine, the only amino acid containing a

sulfhydryl group (—SH). The group reacts with nitroprusside in an alkaline solution

to yield a red complex. a free sulfhydryl group (-SH) that is able to react with the

nitroprusside in the presence of excess ammonia (NH4OH).

Reactions:

NH:OH
Nax(CN)sFe (NO): H-O + HS-CH:CHNH>COOH — Red complex
Na-Nitroprosside Cys > ¥

Fig: Na-nitroprusside reaction with Cys amino acid.
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Practical work

Biuret test:

Place 15 drops of each sample (unknown) test

solution in a separate test tube.

add 5 drops of 20% NaOH and mix.

Heat denaturation:

Take 5 ml of each sample (unknown) test solution in a

separate test tube, heat to boiling.

What do you observe?
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Ninhydrin Test:

Take 2 ml of each sample solution in a separate test

tube.

Place the test tubes in the water bath for 5 minutes and

Add 0.5 ml of 0.1 % Ninhydrin reagent the test tubes.

then allow cooling to room temperature.

Observe the formation of a deep blue/purple colour

indicates the presence of amino acids.

Result:

Interpretation

1.

v' blue-purple reaction

v' yellow or yellow to red color

This reaction suggests that amino acids,

other amines, and ammonia are present in

the test material, =>! s/ delasl a0
"ol Bsle b Lisalg oyl il dal

Negative: not a.a, not protein
Positive purple: aa or protein with free amino gp

Positive yellow: proline aa or hydroxyproline.
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Biuret Test

Negative biuret test

Add 2 ml of 0.2% CuSO4 solution, warm if necessary

Positive

Negative
Ninhydrin Test

' Amino acid
Absent

positive biuret test
(polypeptide chain
chelates with a copper
ion)

Negative Positive

Positive
Ninhydrin Test

Amino acid Present

Purple-colored
complex present

Proline present
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D. Millon’s test

1. Take 2 ml of each sample solution or unknown solution is taken in a seperate test
tube.

2. To this, about 2 ml of Millon’s reagent is Millon's Millon's
added. Observe the formation of red brick e hanil
precipitate Absence of tyrosine Presence of tyrosine
3. if red colored precipitate is not observed or phenol-containing _ or phenol-containing
) ) ) compounds compounds
immediately. the test tubes are then kept in
the water bath for about 2 minutes The Red or pink colored Red or pink colored
precipitate absent precipitate present

tubes are then observed for the formation of =
the colored precipitate.
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Positive result: A positive result in the Millon’s test is demonstrated by the formation

of a red brick or pink colored precipitate. This indicates the presence of tyrosine or

tyrosine containing protein.

Negative result: A negative result in the Millon’s test is demonstrated by the absence

of colored precipitate in the test tube. This indicates the absence of tyrosine or

pac ool slest (8 daludl dacmll gl il doues
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tyrosine-containing protein.

E. Hopkins-Cole test

1. Intwo separate test tubes, take 2 ml of Hopkins-Cole reagent and 2 ml of each

sample liquid are taken.

2. To this, concentrated H2SO4 is added Hopkin's Cole Hopkin's Cole
along the sides of the test tube held at a Negative Test Positive Test
slanting position. Two distinct layers of
liquid are to be formed without mixing. Purplering Purple ring

absent present
(Note: Mouth of the tube must point away @
from the face, as we should be careful , Tryptophan Absent Tryptophan Present

while adding the sulfuric acid.)
3. The test tube should be observed for the formation of a purple colored ring at the

interface of two layers.
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Interpretation of result Snaatal enhiech il

Positive result: A positive result is represented by the formation of a purple-colored
ring at the junction of two layers. This indicates the presence of tryptophan-containing

proteins.
Negative result: A negative result is represented by the absence of a purple-colored

ring in the test tube. This indicates the absence of tryptophan-containing proteins.
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F. Lead sulfur test

1. Intwo separate test tubes, place 2 ml of sample solution add
2 ml of 20% NaOH and boil for a minute.
2. Cool it and add a drop of 20 % lead acetate solution.

3. Observe the formation of black lead sulfide precipitate.

Note: Carry out this test in the hood if possible.

Positive test: Formation of black precipitate indicate the presence

of sulfur-containing amino acid. Sl e ggumy ol aas 3939 | 3oudl Conlyll 655 i o] Ao

Negative test: No formation of black precipitate indicates the absence of sulfur-

containing amino acid. 399 e e g 35l sl 1655 pre sl dinss

G. Nitroprusside test:

In two separate test tubes, place 2 ml of sample solution.
Add 0.5 mL nitroprusside solution and shake thoroughly.
Add 0.5 mL of 20% Sodium hydroxid .

Observe the color change.

el

Result interpretation
Positive test: Formation of red color indicate presence of cysteine.

Negative test: No formation of red color indicates absence of cysteine.
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