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Experiment 1 The Properties of Protein and Amino Acid

Purposes

1. To deepen understanding of speculative knowledge about properties of protein which has
been learned.

2. To master the methods and principles of quantitative and qualitative experiments of pro-
tein and amino acid.

| . Color reactions of protein

Color reactions of protein mean that some chemical bonds of protein or chemical groups of
amino acid residues can react with specific reagents to form specific colored products under cer-
tain condition.

The amino acid residues of different proteins are not quite the same. Therefore, colors of
the products are not exactly the same. Color reactions are not the specific reactions of protein.
Some non-protein substances (e. g. —CS—NH, —CH,—NH,, —CRH—NH, , —CHOH—
CH,NH, ) also have similar color reactions. Consequently we cannot judge protein according to
the results of the color reactions.

( | ) Biuret reaction

Principle

Two molecules of carbamide are heated to give a molecule of biuret when the temperature
is 180°C and release a molecule of ammonia. Biuret reacts with an alkaline solution of copper
cation can form a purple-colored complex, This reaction is called biuret reaction. The process

of biuret reaction is as follows.
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There are many peptide bonds in polypeptides and proteins. The structure of peptide bond

Ty
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is the same as the imido bond of biuret. Therefore protein or polypeptide can react with alka-
line solution of copper cation in a similar way to biuret. The process of reaction is as follows.

NH,

R—CI‘H
0=C
* |
NH e
| R—CH—N T ﬁ g
R—CH N\ /H
+ Cu? OH” H Cu’ G
0:(| ()—‘C——I|\I/ \11.1 CH
NH H | | R
I | R—CH CH
R—CH—C—N e Il
o)

Materials

1. Apparatus

Test tubes, test tube shelf, pipette, flask, gas lamp, glue head dropper.

2. Reagents

(1) Protein solution Egg white is diluted with distilled water to ten volumes and filtra-
ted by 2 ~3 layers of gauze.

(2) 0.1% Glycine solution Dissolve 1g glycine into little water, then dilute to 1000ml.

(3) 0.01% Arginine solution Dissolve 0. l1g arginine into little water, then dilute
to 1000ml.

(4) 10% NaOH solution Dissolve 10g NaOH into little water, then dilute to 100ml.

(5) 1% CuSO, solution Dissolve 1g CuSO, into little water, then dilute to 100ml.

(6) Crystal carbamide.

Procedures

1. Preparation of biuret Add a little crystal carbamide (about the size of a match head)
into a dry test tube. Low heat to liquate, stop heating when it begins to vulcanize and biuret
can be formed. Cool and add 1ml 10% NaOH solution, mix up, then add 2 drop of 1%
CuSO, solution, mix up again, observe the change of the color.

Cautions; (1) To prevent burns, the tube can not face themselves or others in the process
of operation.

(2) To prevent carbonization, the heating degree of the tube should be controlled.

2. Observing the phenomenon Take four test tubes, in which the reagents as the Table

1-1 are added and mixed, observation and then make an explanation.

Table 1 —1 Biuret reaction

Test tube

Reagents

Protein solution (ml) 1.0

0.01% Arginine (ml) 1.0




