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General instruction for working laboratory

First :Student Instruction

1- The student have to put lab. Robe to product his cloths from stains and
corrosion resulting from concentrated and chemical compounds.

2- Never smoke ; eat and drink in side LABS

3- Whenenter the LAB check the security of gas pipes and electricity
connections and run the ventilation system.

4- Decide already the acquired experiments according to definite known steps.
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make sure to watch liquid temperature if there any increment in heat
(reaction isExothermic )and never add water to acid .

6- Use the pipette (suckingibber in the end) to add chemical liquids if this
pipette is not available use the regular one but makire to immerse the far
end of tube inside the liquid during suction to keep the pressure steady inside
the pipette and the liquid not flow inside your mouth.

7- When you want to get ride from unused chemical liquid like acid or bases
X2 LISy (KS ddinags pah lieforedhényour the liquids and keep
water going for a while.

8- Don't throw compounds residues that may react with drains pipes directly in
drainage but leave inside special trash containers to get ride form it in proper
ways.

9- Make sure to rad what been written over the chemicals cans or flasks
(namesg compositiong using tipsg precautions ).

10- Return the flask to their places after usenake sure to close the
covers well.

11- Don't waist chemicals (liquids or powders ) during measuring or
weighting.

12- Write down your notes about experiment and results at each step.

13 After enf the work return the materials you have used during the
experiment to their place clean your place well and make sure to close gas

pipe.
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Second: instructions inside Labs.

1. Economizing Different chemical compounds by use only small amounts in
experiments ... small amounts enough to do experiments.

2. Experiments in large cases fails due to contaminated equipment's and test
tubes so make sure to use clean equipment's before yau gour work.

3. Make all sufficient precautions when using poisoning compouth@s
aware if exposing blasting materialscombustibles like ethers or benzene
to direct flame this can result fire.

4. Don't waste reagents just use one or 2 drops whicuf§icient for get the
desired reaction.

5. In reactions that yield vapors or gases ( harmful or poising ) or\leygs
irritation please use gas hood.

6. Don't put on Lab. Stand (your space )un needed itensut your lab
equipment's only.

7. When heating liquidsside test tube make sure that tube opening
pointing away your colleagues body or face boiling drops may harm his
face.

8. Never heat the standard scaled glasses that will change their size.

9. Many of chemicals are poising therefore make sure to wash youtdhan
with soap and water before you leave the lab.

Third : reagents directions of use:

Lab experiments performing depends on using reagents and other different
chemicals ; in lab there is always specific amount from reagents , some of It have
been put onlab tables another kept inside closet,

It is necessary when using these reagents to know their properties combustibility
toxic- the ability to make explosives when mix with other reagents.

Dry reagents and liquids kept In glass vessels closed withpdlassr cork with
paper carried reagent name and concentration stick to the vessels,
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When using reagent the following instructions have to be
follow:
m df there is no clear instructions about the needed amount of reagent in

experiment the minimum amourghould be take that can give better result ;
save time and reduce compounds wasting.

2- It Is absolutely forbidden return the excess amount of reagent that been taken
already from reagent bottle to the same bottle that will cause reagent
contamination & spiledness .
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Forth : Preparing Lab Reports

Filing lab reports considered as important part of practical studies when writing a
report the following have to be consider :
I-The student must equipped with note book to highlight his nabseut the

practical lessons in first place.

2. The student has to submit a report about the experiment highlighting the

following:

a. Experiment name.
a. Experiment purpose,
b. The scientific Idea for experiment with chemical reaction equations.
c. Observations & cortgsions,
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d. Difficulties occurred during the experiment.
e. Reasons of experiment fail (if any fail happen).

Biochemistryscience consider as modern science in compression with other

sciences, and despite of it modernity but it developed in astounding manner
on latest decades.

Studying biochemistry became essential to understand the ambiguity of many
other sciences like medical ; agriculture ; microbiological sciences and food
industries , many problems of these sciences cannot be solve without through
study in biochemistry

Biochemistry as a science for students in medical colleges mainly related to chemical

reactions occurred in human body.
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proteins which considering the main components in nutritiand when these

components enter the alimentary canal it passes the following siuges

1. Digestion food digested to simple units or to the simplest forms that would
absorb , this process enhance digestion enzymes in mouth ; stomach ;

pancreas and intesting

2. Absorption the simple units absorb in small intestine

3.Bacterial action ...take place in large intestine , the following :

a- Fermentationt when bacteria work o-.

D- Putrefactiont when bacteria work o-
4 Remaining food excreted as feces.
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The main aim of Digestion & Absorptiaitransport the simplelnits from food
to tissues cells.

Some of food meals doesn't need to digestion and absorb as it is like water ; glucose
: vitamins & minerals.

The simpladigested & absorbed unites in cells tissues shall be used in one of the
following manners-:

1- Breakdown or Catabolic Reaction this process called ( Catabolism ).
2- Anabolic Reaction or Synthetic Reactioncreating new units , this

process called Anabolism 8gnthesis.

The Anabolism & Catabolism together called 'MMMIM" therefore this
idiom include chain of reactions occurred inside cells tissues whereas the
absorption help to metabolize or use simple digested substances because in
absorption process the simplaits transport from intestine to tissues thrgh
blood.

AMINO ACIDS

Amino acid-are containing amino group and carboxyl group on the same molecule.

slde Greoup R
|
Alpha— Amino Group HzN-C- -
|
H

General structure of amine aclds In protains
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All amino acids found in living systems , plami animal proteins are-amino acids. b
amino acid are seen in small amount in microorganism and as constituents of
certain antibiotics such as gramiciefh, polymyxin, actinomyecid and valinomycin,
as well as bacteria cell wall peptidoglycans.

Proteins:- are defined polymers for amino acids connect by covalent bonds contain
acidic carboxyl grou@COON and alkyl amine grougNH2)

g H
+ | __/ffD -1 - | ,;.’fl:l
Hz b —C—0 MN—0C—°LC
| | | RD_
H H Rz
ASmino acid 1 Naﬁ.minn acid =
P .

o H H
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Hz M —C—C —MN-—LC—0L
] I oo
H H Rz

Feptide bond

All amino acids (20 amino acids) have the same structural formula ehwiipte and
their derivatives because it consider as secondary amino acid as we will see @ amin
acids classification latter.

The covalent bond in fact EERIGOIBONEresulted from amine group reaction for amino
acid with carboxyl group for another amino acid(with losing water molecule) this
amido bond calledPeptide bond) this bond is stable against PH changing in solvent

or in salt concentration but this bonthn break by acidic or base hydrolysis or by
defiant enzymes(digestion case).
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give (Zwitter ion ) which cannot be migrate in any electrical field .
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cation zwitterion anion
(at low pH) (at high pH)

amino acids resebie inorganic salts; they are readily soluble in aqueous media, but
only slightly soluble or insoluble in organic solvents their melting points are very
high (over 200c) compared to low molecular weight organic compounds due to the
ionic strength of zwitteon dipole.

All amino acids arGSymmeicA: @S ® F2 dzZNJ RA T F SNBy G cafbonp dzLJa
atom , they are optically active .
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Amino Acids Examinations

1- Ninhydrin test

Test Principle :

This test is general test for all amino acids the reaction illustrate according to following
mechanism :

When heating Ninhydrin sbivith amino acid (reduction reagent) , amino aoiddize
when ninhydrin remove the amino group changing to Hydrin Dentine .as reaction
continuing with ninhydrine ammonia yielded condensed with hydrin dantin giving
violate condensed compound :

/
=
o

MNinhydrin Colored Complex

Compounds & Reagents :
Ninhydrin reagent prepared by dissolving 2 gm of ninhydrin in 1 litter of acetone

Work method :
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Place 1 ml of amino acid in test tube then add 5 drops of reagent , heat for 5 minutes
note sol color.

Notes :

1- Ninhydrinconsider as general test for all amino acids.
2- Amino acids (amino type) react with ninhydrin giviligiéle color.

Amino acid (Imino type) react with ninhydrin giviygjlow color.

2-Xanthoproteic Test

Test principle

This test give positive result witliomatic amino acid which contain benzene ring in

their composition and as it rarely that proteins not contain one of those aromatic
amino acid therefore this test consider as general tesfproteins. this experiment
stand onNitrating of benzene aromatic ring in amino aromatic acids,and due to the
fact that nitro compounds are yellow therefore this test called Xanthoproteic

( = Yellow), the cause of yellow color is connecting nitro group N@h
aromatic ring as follows :

OIN\

| ||
HO CH:-CH-C-OH + HNO3 — HO CH2-CH-C-OH
\ / \ /

Yellow Colored

Compounds & Reagents
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1- Concentrated nitric acid.
2- Sodium hydroxide solution 40%.
3- Amino acids SGITyrosine , tryptophan ,phenyl alanine 1%.

Work method :

Add 1 ml of amino acid to 0.5ml of HRIOONC. Then heat in boiling water bath for 3

minutes note the yellow color, cool the tube then make the solution alkaline by
adding sodium hydroxide note color changing from yellow to orang.

Notes :

1- This test indicee amino aromatic acids (tyrosine , tryptophan..etc) this test
depend onbenzenering (part of amino acid) nitration.

2- Sometimes we can notice white precipitate appearance once we add the acid
to protein solution , this happen becauseta protein precipitation in some

proteins likealbumin while in some other peptone$ protonates this
LINBOALIAGEGS R2SayQi | LILISE NI

3- This test is not selective to aromatic amino acids because it give positive result
with all aromatic compounds & regard the yellow color it stem from aromatic
nitro compounds which is yellow or orange.

4- In casesome protein traces presence in the sample , after adding
concentrated nitric acid to protein soln. & heating the mixture the solution
should divide in two parts , the first part left as it while second part treated
with ammonia then compare both solutions

5- Gelatingive negative test because the lack of aromatic amino acids in it.

3-Millon Test

OH

o—=¢c

NH,

Test principle :
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This test is special for tyrosine because it is the only amino acid which contain
PHENOLIC GROUP therefore this test use to detect tyrosine which is found in most

proteins, and this test is not special for proteins (tyrosine) but it is general test for
phenols.

Compounds & Reagents :

1- Amino acids sample solutions 1%.

2- Millon reagent , prepared by dissolving 150 ghmercury sulfate in 1 Ltr of
diluted sulfuric acid 15%.

3- Sodium nitrate 10 %.

Work Method :

Add 0.5 ml from amino acid to 1 ml of reagent , heat the mix in boiling water bath for
10 minutes then cool the tube and add 4 droops of NaN®@tice the red colo

Notes :

1- Millon reagent contain mercurous nitrate & mercuric in nitric & nitrous acids.

2- Avoid add excess amounts of millon reagent becausea@ieolor will gone
by boiling.

3- The red color or red precipitate is the most important thing in this test ramd
importance for the white precipitate which appear in the beginning of the
test.

4- This test indicate the presence of tyrosine which characterized between other
amino acids with it phenol group which give the positive test also this test is
general test 6r all phenol compounds not tyrosine only therefore it give
LI2AA0ADBS NBadzZ 6 6A0GK LIKSy2f g al t A O¢

5- This test can't pursued witalkali solutionsso it must neutralized first

because it give yellow or black precipitant (mercury oxides).
6- This tes can apply on solid compounds beside aqueous.
7- Gelatin give negative test with this reagent due to tyrosine absence.
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4-Rosenheim Test
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i c—n
\ / HI_‘|I

Test principle :

This test is special for tryptophan which is amino acid comtaifol group, this A.A
condensed with many of aldehydes in strong acidic medium in presence of oxidizing
reagent to giveviolateered compounds , Rosenheim reagent contain

formaldehyde and little Fegl

Compounds & reagents :

1- Tryptophan A.A 1%.

2- Conc. Formaldehyde solution.
3- Conc. Sulfuric acid.

4- Ferric chloride 0.01%.

Work method :

Add 3 ml of A Atote then adeBd offormaldehyde, shake the tube well then
add similar amounts of 43Q Conc. (with FeCl3 to increase sensitivity) when

add the acid make sure to get the amount slid on the internal surface of test
tube,

note the violate ring on separation surface.

Notes :

1- This test indicate tryptophan presence within amino acids entering in protein
composition.

2- This test is selective to tryptophan.
3- Gelatin give negative test due to the rarity of tryptophan on it.
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4- Pure sulfuric acid must use in this test and expentremuld fail if any
interferences find with acid.

5Ly OFasS 2F dzaAy3a FfodzyYAy 2N o6f22R &°¢
appear due to protein precipitation by sulfuric acid forming Metaprotein.

6- This test may fail if any carbohydrate find witfofein. Because brown ring
will form due to carbohydrate carbonizing by acid.

5-Lead sulfide test

Principle

When alkali sulphur amino acids are heated witlosty alkali, lead sulphide is
precpitated from the alkaline solution . Organic sulpher containing amino acids
converts to inorganic sulpher in the alkalian medium with lead acetate at which the
sulpher containing systine and cysteine turns to black fxprh lead sulphide.

RSH + 2 NaOH——> ROESHNHO
NaS+ (CHCOOPb——— PHS +ZXITPDONa
Black ppt

Reagents-:

1- NaOH solution 40%
2- Lead acetate 0.1 M
3- Sulpheramino acid (0.1 , cysteine, cysteine and methoninie ).

Procedure:

Add to 3 ml of the amino acid solution above an equal amount of 40% NaOH solution ,
boil at least for 1 minute, cool then add;B drops from lead acetate solution , mix
well , thenobseve a black or drak brown p.p.t from lead sulphide.
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L-Cysteine L-Methionine
? q
HZN—LI'.‘.HC—EJH HzN-(I:HC—DH
!%H;. {EHE
SH CH,
3
CH4

6-Sakaguchi Test

Test principe
This test is special for Arginine A.A whichLALI ACID contain Quinidine group

React with NaOBr & then witl- Naphthol €10H OB giving products

with red brick color or crimson red color. NaOBr react as oxidizing agent for arginine



