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Glucose

Hexokinase g

Glucose 6- Phosphate

I

Fructose 6- Phosphate
Phosphofructo l ATP

kinase ADP
Fructosel,6-
Bisphosphate

Aldolase

ATP
ADP

Phosphoglucose
isomerase

v

Dihydroxyacetone
Phosphate

v

Glyceraldehyde 3-Phosphate

Glyceraldehyde 3-Phosphate

A
Glyceraldehyde NAD* + Pi
3-phosphate
dehydrogenase v NADH + H*

1,3 Bisphosphoglycerate

Phosphoglycerate 4 ADP
Kinase ATP
3- Phosphoglycerate
Phosphoglycerate
Mutase
v

2-Phosphoglycerate

Enolase

I

Phosphoenolpyruvate

Pyruvate Kinase

ADP
ATP

Pyruvate

JI Lmi(f}‘}wfu(7)¢,vf¢-wdt‘« J’l/lOé:

,:Jal/.ﬁﬁ;z:quuﬁGlycolysis_u}Z_ﬂL(f}'JGL‘Jju(3)ufuﬁgffu£Glycolysis

21

-
It



CUAATP LUt oo - b e d 668 i e S Lo Kb

_‘Lb‘ndlﬁ?’l

e bbb S i3 e L ﬁw/’/f#s(’;y‘t A 60
_‘Lt@g;/djfuiwsd@1—)}’”/'Ldjéﬂ’gf}#ufu‘l/ﬂw%—ﬁ”} .

3m;iiia@f/@/K6-‘Lélg¢iuf.>w”»/§fﬁ@/€pgu§l‘WGu%é:l—J}(}
J" b Glyceraldehyde - 3-Phosphate .2/ {(DHAP) &2 u)’b &! ‘f/ujj { gjﬁ’ @M/ 0913

-c-bstlf « Fructose Bisphosphate Aldolase !’/'!,J'f DNy,

= Jf L Triose Phosphate isomerase (/’l’/" (DHAP) 26 Dihydroxyacetone .

G o 353 B0 Lt it b 47 U Glyceraldehyde - 3-Phosphate
_ujZ_nf buﬁ;)ﬂ” E

Glyceraldehyde - 3-Phosphate dehydrogenase(/' 214 Glyceraldehyde - 3-Phosphate .

e e xNADH,NAD' Ut sii-e bl se 47 Ut Bisphosphoglycerate-13e ) £

L Phosphoglycerate Kinase f/’ 11 % Phosphoglycerate-3 A Bisphosphoglycerate-1,3 .

_‘Lb‘n!,gtd);gLATP.{!uﬁqud-‘Lb‘lgnJ/f'LJf

Jf L Phosphoglycerate Mutase (/' I U~ Phosphoglycerate-2 A Phosphoglycerate-3 .

_‘Lt’l?}’fgj/ﬁ;(”_

e bbn 7 CEPEP) o be S LA i o i
J & U~ Pyruvate ;Jj ﬁPyruvate Kinase(// YA (PEP)Phosphoenol pyruvate J* 77 .

e bt AT LT U S 3ol
Reaction ATP change per Glucose

Glucose — Glucose 6-Phosphate -1

Fructose 6-Phosphate — Fructose 1,6 bisphosphate -1
2 — 1,3 Bisphosphoglycerate — 2,3 phosphoglycerate +2
2 — Phosphoenolpyruvate — Pyruvate +2

Net +2

22

10
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Table 18.1 Structures and Melting Points of Common Fatty Acids

Carbon Melting
Name Atoms Structure Point (°C} Source
Saturated Fatty Acids
0
II
Capric acid 10 AN 2 SO PN
0]
I : 3
auric acid 12 P i e N N P 4 Coconut
OH

O

I
Myristic acid 14 B e N e i 54 Nutme

e OH ¢
0
Pal d 6 " 62 Pal
4] i 1 B i i
mitic aci OH m
0
Il
Stearic aci b VI S e e, U te O e R B e TOP o, g : y
Stearic acid 18 OH 69 Animal fat
0
I
Arachidic acid 20 H 76 Peanut oil,
O vegetable and

fish oils

Timberlake, General Organic, and Biological Chemistry. Copyright & Pearson Education Inc., publishing as Benjamin Cummings

(Systematic name)rl:(g’u

Components Common name Systematic hame
1 formic methanoic

2:0 acetic ethanoic

3.0 propionic propanoic

4:0 butyric butanoic

5:0 valeric pentanoic

6:0 caproic hexanoic

8:0 caprylic octanoic
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10:0 capric decanoic

12:0 lauric dodecanoic

14:0 mystiric tetradecanoic

Components Common name Systematic name

16:0 palmitic hexadecanoic

16:1 (9) palmitoleic cis-9-hexadecenoic

18:0 stearic octadecanoic

18:1(9) oleic cis-9-octadecenoic

18:1 (11) vaccenic cis-1-octadecenoic

18:2 (9,12) linoleic all cis-9,12-octadecadienoic

18:3(9,12,15) linolenic all cis-9,12,15-
octadecatrienoic

20:0 arachidic eicosanoic

20:4 (5,8,11,14) arachidonic All cis-5,8,11,14-

eicosatetraenoic
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Table 18.1 Structures and Melting Points of Common Fatty Acids (Continued)
Carbon Melting

Name Atoms Structure Point (°C) Source

Monounsaturated Fatty Acids

o)
Il
Palmitoleic acid 16 e S e, e, S5 e SO e S5 e e S % 0 Butter
oleic OH
O
Il
Oleic acid 18 B T i, W, M S i g OH 13 Olives, com
Polyunsaturated Fatty Acids
(0]
d 18 : 9 S
Linoleic aci P i i - oybean,
OH safflower,
0 sunflower
]
Linolenic acid 18 — — — -17 Com
OH
0]
1]
Arachidonic acid 20 — = - — -50 Prostaglandins

OH

Timberlake, General, Organic, and Biological Chemistry. Copyright & Pearson Education Inc., publishing as Benjamin Cummings
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Common fatty acids: o)

Il
B 18l 8 5 F o B, E
HsC oH

C16 saturated (palmitic)

I

C16 monounsaturated (palmitoleic)

(a
SIS LG

T o ke o o ok ol
R A A A At
1

H HHHHHHMHHMHHBHMHNHEHMHMHH

Saturated fatty acid: stearic acid

YRR
ho-o-o-¢-o- G- QGGG
9 H 11 H H H HH HHHHHHKBNBHH
Monounsaturated fatty acid: oleic acid

(a)

e A i Ay

III III I]I l'i
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Omega-6 polyunsaturated fatty acid: linoleic acid
{1\

il
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(b) Depolarization
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(the charge across the membrane lessens). If the threshold of excitation is reached, all the Na* channels open.
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At the peak action potential, Na* channels close while K* channels open. K* leaves the cell, and the membrane eventually
becomes hyperpolarized.
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Body temperature falls

Body temperature rises

A T4

Blood vessels constrict
so that heat is conserved.
Sweat glands do not
secrete fluid. Shivering
(involuntary contraction of
muscles) generates heat,
which warms the body.

Heat is retained

Blood vessels dilate,
resulting in heat loss to the
environment. Sweat glands
secrete fluid. As the fluid
evaporates, heat is lost
from the body.

Normal body
temperature

VAN

Heat is lost to
the environment

_‘LJ‘B'LL/U;/UY:,A],?/)u:...,lﬁﬂg};cﬁrl&‘JQWIr)'
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(Qualitative tests to identify functional groups of Carbohydrates [Monosaccharides] in a

given solution: Glucose and Fructose)

171 2

(Introduction) 3/ 17.0

(Objectives)w s 17.1

(Materials Required)s/»* /62 17.2

(Principle) ) 17.3

(Procedure).6.% / 17.4

(Results)é@’&j 17.5

(Precautions) 714§ L%/ 17.6

(Suggested Books for Further Readings)J* VYT “i L by 17.7

(Introduction)3/& 17.0

7,7 (e (j% o;ﬁy‘_gf;2 S A L (Biochemistry)d}{}fg d/b,;" VS L}:} 1

3 (Glucose)):’/fﬁ(Monosacchrides) Jijl/..c)r 4 S (Carbohydrtaes)u"i/ijl,:&l{
Jﬁ@u?/uﬁ (Sugar Molecules)d{t?téﬁup!“g J’él?:’~£ U.:/:’}d/.lf” “chmse)}f)
Eg%ﬂ’hf;//‘ﬂ d{’ o IS e wﬂfbf-ujgfr‘?iL(Functional Groups) ugﬁj

r(Monosaccharides)Jﬁjl/..C Iy b e B 2 gt &w( Polyhydroxy Aldehydes or Ketones)s#

4 L(Polysaccharides)Ji’c’i/..C Uy 4+ (Oligosaccharides) 4 Ly (Disaccharides)<) 4143
(Free Hydroxyl ..:A/’f J.'.);/ﬁflz % + (Anomeric Carbon Atoms)(b:l 5158 ot O
(Reducing S leyio e 4 -t 2_Js ;6K reducing propertyssee_ 23§ Szl group)
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reducing %(Glycogen) ¢ A i(Starch)E ! yb E ey l,:f/Km{c(? b -t & b6 Sugar)
/;l(Diabetes)dgpfu,{lgUI_u,?ngédlﬁ“l&fJ@i£¢«5Cﬁd/¢4,/,§f(,:f/(.&nu5;pr0perty
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Lwl S Jj 2 £ L(Phenylhydrazine) </ Juy’u} »lJE &// < (Oxidation) d/ /é e o
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i

(Objectives)4#» 17.1

S L Lo d6 S Teal LS F686
o e AL e FS i 2L i s i 2 L sl e i K %
Sl LB LS
S Sl F P st
g sl v o S E T %

(Materials Required)/gﬂ)’}" 17.2

¥ (Dropper)4Li1-10mI(Pippets) &ov, «es’ 2 Z10ml (Glaswares)zs ¥ (i)

&ls ss1 (Glass Slides) 4 J "d:’ c(Microsc0pe)_;:¢ £ {Glass rod)3l
-(Watchglass)/ ¥
(Water #| /1s :(Minor Equipment & other Requirements)w{.s //f; s sl $o# (i)
-(Blotting paper) £ 11:/;!(Spatula)ﬂ;’il;«:(Test Tube Holder), 45— s/ >~ «Bath)
{Concentrated Hydrochloric Acid) i .«Crg}/}(f {:(Chemicals required)eess 2 J );.‘:( (iii)

{Concentrated Sulphuric Acid)if 15 (Sodium Hydroxide 10N) 4L/Ta 7| 25y
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(“3s (Phenylhydrazine hydrochloride) & D}Ku,? 104 Jl/fy;yl},é «(Todine solution)J# ¢/ 347
-(Distilled Water)&gﬂv‘*‘ﬁul(Glacial acetic acid)/@.’u@ﬁ.i% «(Sodium acetate)&f&ﬂ‘
(Preparation of Reagents)djg",( u‘f”: L
L p i ¥ - ﬂg:[uﬁ&giﬁfﬁ’(W/ V)1#](Carbohydrate (sugar) solution) ' (§%) ez 47L4.6
Sk S EEG
H1 £1100 [a-naphthol reagent (5% w/v in ethyl alcohoD)]: (Molisch’s Reagent J&:£Ls ¥y
-J /. Ji’.l{“ (a-naphthol crystals)af’ /. J:;J: ' O((i/( 50~ J_;U, J/Vﬁ"‘n’
10.s/(Sodium Citrate) 2z 4 ﬁfr.’l/'; 17.3:(Benedict’s Qualitative Reagent) £l /S b e ok
oﬂ%-LnZ_UgJ)/q;(jfdpm;{/JfgJﬁ&&iﬁ/f}ffSO/(SOdium Carbonate)&j:{zl(ﬁfﬁr(lj
ﬁﬁf_rl/fl 7.1 uﬁ&gfdﬁ”QOml/le _L{/'//L}'JP(Cupric Sulphate)&%‘”.«(/’xfé//f 1 c/,:/)’
e F100 ml i S, AU i A AL F s ke L
—(Cupric Acetate) e g /,:x'./ ,’ij 13.3 &QW)”SO ml:y :(Barfoed’s Reagen)tt:£y./ 639 4,
S £100 mIAL L3501 /S ES ml (Glacial Acetic Acid) 4 6.
(4N Hydrochloric Acid)i/ 755,47, 4N:(Seliwanoff’s Reagent (0.05% (w/v))&:£L K35k~
-Q.‘/JSL{“(Resorcinol)Ji.‘fu%/rl/O.OS S 100L

(Principle)J:"l 17.3
/.7,%/4/"&)5}:;8&%zif”_‘aw,/d/&tgdﬂuK;égéu@*‘ﬂ/;/vt’:iifjﬁ}dd/f
J L L5 S8 me f ity b fet 2N LT Kol SPEF = & ) 4
L pe U L AT DALy e e A LU s Slor 2 L isdn

Lyl el

_+M rl&vgiiéj&d/ 22 42\3 /6 (Molisch’s test) e~ K7y 1

(Principle) Js*!
(Furfural or J A% gf'/u){fl[ L JAS S o f)zr g (sulphuric  acid) Ll s
u’“{ £ Lfﬁ(dlﬂ;‘}:.ujyﬁjl[—l)dﬂ Lozt L‘/}f L(Dehydrate)u’:Hydroxymethylfurﬁlral)
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e bt U AL

(IJHO
H—C—OH

HO—C—H H.O" 0.
saged | L oy —— HO No
| -3H,0 \ /
H—C—OH acid .

I OH OH
CH.,OH 5-hydroxymethylfurfural

Sugar O

(D-glucose) OH

Stage-ll N Ho* (01 Ho* o
HO o + 2 — HO H' 2e HO
-H,0 . \ /
5-hydroxymethylfurfural a-naphthol \OH

intermediate
compound purple-colored dye

_J"uuui.//;u;fdﬂLL/(Kééul?‘lééjﬂcf’
=302 f;ﬁr(,«og u@zm{ by f SELF éfé%; >~ . (Benedict’s tes /1 KL A 2

ceurd L
(Principle) I
cupric ions (Cuz) 282+ U:(Alkaline Copper Sulphate Solution) J# <t L 2t I
dehydration;»’bui'ﬁ‘at‘lgnuﬁ .fcuprous (Cu+) hydroxide & 2 d/df’ dl:é_n(Reduce)Jgfﬁ&/
d?.’?‘(l7.3-J¢)‘Lt‘n.,&@j%..5;ﬁf-‘al,/n/;l£4u”LJgg’wfju{!(cupric oxide)fo’mj/,:x’./a
- /&f K e UG N e e SN LSS s sid

+ Cu(citrate)> ——> Cl + Cuy0O(s)
R R
An aldose Benedict's reagent Carboxylate Brick-red
(blue solution) anion precipitate
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~
09% 0.5-1g% 1-1. 59% 15-2g% >2 g%
—_—
No reducing Traceable Moderate High
sugar
"
Blue Green Yellow Orange-red Brick-red
ppt. ppt. ppt. ppt.

18 35 Bt S e 3 S0 i S o £t £ 057,32
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S A i A L GE e JE S S S S A 0 ) e e
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et e LS
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(17 .4-44-_,5;3*?_4:.:,5@&/(% ) Sy AP A ~5¢/:.¢d:(Barfoed’s test)uI?Iﬁ}JI. 3

(CH4C00),Cu + 2H,0 — 2CH;COOH + Cu(OH),
Cupric acetate Cupric hydroxide

Cu(OH), — CuO + H,0

CHO COOH
I I
H— C—OH H— (II—OH
I
HO—C—H HO—C—H
| + 2Cu0 - | + Cu,0
H—C—OH H— C—OH Cuprous oxide
I I (red ppt)
H—C—OH H—?—OH
I
CH,O0H CH,O0H
D-Glucose D-Gluconic acid

Sl S U LS E Lo L4174,
_‘L,gafiﬁ.;w'lﬁd/ Se -(Seliwanoff's test) K3k~ 4
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< 0 e dehydration 4 LTel L i Acide (Fructose).s”, /<% (Keto sugars) /é #
Z (m-dihydroxy benzene) Jsx 5. JA/) v - t-t:(Hydroxymethy! furfural) Ji/ JIM;,?Q
32l (Aldose) sl d’/:.*b,: (175 - t’//ug;. (Jﬁ) J:;?l. K _E, dlf![.,{! /n‘(Condense) UJJV

_‘LJKJA 2) i (Ketose)

CH,OH CHZOH HO 0 0
CH ,OH
[H ] [H 10,
HO ~3H o
amd 20 Deep pink
Hydroxymethyl colour molecule
keto sugar (furfural)
(fructose) OH
resorcinol

CH,OH
-cb-t’//;w:fdﬂﬂé.gfrgé’éu@"!ﬁdjl{’:’fu:ﬂj.‘ﬁ

J&M’ulup,:éj.égf:dzgvéu%/,‘yl,;{/K:(Osazone TeSt)MtL‘J}]L’}‘ .5
(Principle)dr"l

= 5Q7. 6J(/)~.u |2 K2 e byl 4 Jsilosl = reducing sugar J‘&;wfwiu/w)w
TS Fud S S it b e F S G (7O F S5 S b it 5
83 E G G Kb /f“duufd/(dué_/;[//é)gfdﬁﬁggJ/;)g/'-c‘_m
LB L& LB S St (ot 2 s sid K G ot K("’ui‘?.{u}%’
etndle ¢ pne d 1Pl Dy

H.1.0 H._ NNHCqHs H.1.0
H—i—OH :NNHCEH5 HO—?—H
- —
H-——0H H——0H H—-OH
H—=—0OH H——0H H—-0H
®CH2-OH CHa-OH 5CH2-OH
D-(+)-glucose common D-osazone D-(+)-mannose
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JK.E{} 17.4
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I
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within 1-min - min
Phase-lll

Phenyl hydrazine Test (Osazone)

v v v v
Glucose Fructose Lactose Sucrose
(15-20 min)  (15-20 min) (40-45min)  (Nocrystal)
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(Suggested Books For Further Reading)df O/o)/’/'/“‘g“i L lb‘,g/ 17.7

Experimental Biochemistry: A student Companion. Beedu SashidharcRao and Vijay
Deshpande. ISBN 81-88237-41-8, I.K. International Pvt. Ltd.

Practical Biochemistry: for medical, dental and allied courses. 2nd edition, Dr. G.
Rajagopal and Dr.B.D. Toora. ISBN 81-901769-5-1, Ahujacpublishing house.
Preparative Organic Chemistry CHE-08 (L), Chemistry Lab-11l. ISBN 81-7263-333-5,
Published by Indira Gandhi National Open University, 1993 (Reprint December-2006).

. Segel, I.H. Biochemical Calculations. 2nd ed. John Wiley & Sons. Inc.oNew York
(1976).

K.R. Aneja. ISBN 978-93-87025-49-3. MEDTECH a division of Scientific international
(Pvt. Ltd).
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(Separation of Amino acids by paper chromatography)

171 2

(Introduction),ggv? 18.0

(Objectives)w s 18.1

(Basic Principles OfChromatography)Jr‘!d}?z&&l/@f}/ 18.2
(Materials Required)sf»* /62 18.3

(Procedure).6.<y / 18.3

(Variants of Paper chromatography)u.‘?/ A1 18.5
(Sample exanimation question)aU!f&@"l 7% 18.6

(Suggested Books For Further Reading)ufm;/‘/“;{g_ L by 18.7

(Introduction) /;1'? 18.0
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(Objectives)4#l»  18.1
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(Basic Principles OfChromatography)d!“"d)yféé'/;fﬁ/ 18.2

1906 b &bl b5 3L M. Tswett—tal—31 s Soo Mbrg (S0 S b 2
Ak A7 S P L 55k o Pk 28 F 0 L sy o $o) L A FF U
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” 355ec} —=ic the cha i
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(Partition Chromatography)(}‘/f wa ) u;:b A 18201
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(Materials Required)2(#* /62 18.3

{Whatmann Filter Paper) ~ %’ ¢ s (Glass Beaker)/.g L "d:“ !(Appratus)J‘i/,:'
J /:.‘:{ ss1(Developing Chamber) 4 wéjgff «(Measuring Cyinder), it £~ (Petridish) /' 4 %
) ﬁ’ (Capillary Tubes)s—

(Ammino 4 #£1(4:1:5)distilled water Glacial acetic acid cn—butanoli(Apprams)Jé{
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(Procedure)/(.'é{ / 18.4
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A B

( | e Glass chamber
Solvent__&_ Supporting rod
T > Sample spot 2
Clip
Solvent Paper
- Solvent
flow
4 Sample spot ¢
Equilibrating 3 R
Solvent R
A. Descending B. Ascending

A8 s S Sk 18,0
SelUl-a ET A L(18.1 ﬁ)ﬁ“a)bzuﬁ;/@w uﬁ,:i&tf}:‘,//&@pﬁ;
Wie Pt m o She fral 2 L L 20 P EFIUH) eSS e
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(Compound)e=l/ (Ratio) et (v/v)(Solvent System) #~ Lzl
Amino acids (40/10/50) Butane-1-ol/acetic acid /water
Amino acid (33/33/33) Butan-1-ol/ pyridine / water
Amino acid (25/12/63) Methanol/ pyridine/ water
Mono and disaccharides (50/28/22) Butan-1- ol/ pyridine/ water
Plant pigments (4/96) Propane-1 ~ol/ petroleum ether
Plant pigments (30/70) Chloroform/ petroleum ether
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S A tT F Ul bt pin B eimetn o ¥ ool Uz g
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(Identifying the separated compounds)c)'l,‘»'d/ :,Lf/.,m A 18.4.1
T L3 2 221 f 2Ry bl T et 2, Kl S 1K ks (RO 3 910
_‘L.l{@li)/?ub LJ")',?/X-'&J“L*/@'UQ‘/} Lrij}JL’p’LJ’%}JL"/}'J/D}H&J/JRf—w

Distance moved by the compound from the origin

Distance moved by the solvent from the origin

bt L;“fu:?wl§.C¢@g£/¢,£;/,u/¢ﬂ,§jvL.»,:;;Jv?/c»u:%w&,w/
e (F

¢

_JBREL L5 A 18.2 s

R fvalues
Amino acid B 1-Acetic acid
n-Butanol-Acetic aci n-Butanol-PyridineWater
Water (4:1:5) (1:1:1)

Aspartic acid 23 20
Alanine 30 37
Glycine 23 29
Histidine 11 24
Leucine 70 60
Lysine 12 3
Tyrosine 45 60

(Variants of Paper chromatOgraphy)( L3 WJ d'/f 2 ) UxE 18.5
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. Practical Biochemistry: principles and techniques. Keith Wilson and John Walker.

Cambridge low price editions: Fourth edition.1995.

. Biophysical chemistry: Principles and techniques, Upadhyay, Upadhyay and Nath.
Himalaya Publishing house. VIth edition. 2002.

. Albert L. Lehninger: Principles of Biochemistry, Worth Publishers, Inc. New York, 1984.

. Lehninger: Principles of Biochemistry (2013) 6th ed., Nelson, D.L. and Cox, M.M.,
W.H.Freeman and Company (New York), ISBN:13: 978-1- 4641-0962-1 / ISBN:10:1-
4292-3414-8.

. Physical Biochemistry (2009) 2nd ed., Sheehan, D., Wiley-Blackwell (West Sussex),
ISBN: 9780470856024 / ISBN: 9780470856031.

. The Tools of Biochemistry (1977; Reprint 2011) Cooper, T.G., Wiley India Pvt. Ltd.
(New Delhi), ISBN: 978-81-265-3016-8.
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(Estimation of total protein in given solutions by Lowry’s method)

VAPI{1

(Introduction)):f? 19.0

(Objectives)ws s 19.1

(Principle) ! 19.2

(Materials Required) 6225 19.3

(Methodology)./6.3 Ve 19.4

(Result){? 19.5

(Precautions) 14 (£ 1| 19.6

(Advantages) &4 19.7

(Disadvantages)< L 19.8

(Suggested Books For Further Reading)ufm;/zf“i Lo by 19.9

(Introduction));f? 19.0
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(Objectives) 4¢G> 19.1
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(Principle)dr"l 19.2
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(absorbance at 650-700 nm)
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(Methodology)/(.'é{ } 19.4
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BSA | Volu Distill | Analytic Folin’s Absorb
me of | ed al Reage ance
(“?f Stock | Water | Reagent nt 660
mi) BSA [ (ml) Incubate Incubate nm
(ml) (ml)
for 10 for 30
(ml) : .
minutes minutes
0 0 1 25 at Room (05 at Room
Temp. Temp.
20 0.2 0.8 25 0.5
40 0.4 0.6 25 0.5
60 0.6 0.4 25 0.5
80 0.8 0.2 25 0.5
100 [1.0 0 25 0.5
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0D €2
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(Result).f.’,‘;’ 19.5
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=\ pJed
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(Suggested Books For Further Reading)UfC’/M/’/“{é L& lb‘,g/ 19.9

1. Practical Biochemistry: principles and techniques. Keith Wilson and John Walker.

Cambridge low price editions: Fourth edition.1995.

2. Biophysical chemistry: Principles and techniques, Upadhyay, Upadhyay and Nath.
Himalaya Publishing house. VIth edition. 2002.

3. Albert L. Lehninger: Principles of Biochemistry, Worth Publishers, Inc. New York, 1984.

4. Lehninger: Principles of Biochemistry (2013) 6th ed., Nelson, D.L. and Cox, M.M.,
W.H.Freeman and Company (New York), ISBN:13: 978-1- 4641-0962-1 / ISBN:10:1-
4292-3414-8.

5. Physical Biochemistry (2009) 2nd ed., Sheehan, D., Wiley-Blackwell (West Sussex),
ISBN: 9780470856024 / ISBN: 9780470856031.

6. The Tools of Biochemistry (1977; Reprint 2011) Cooper, T.G., Wiley India Pvt. Ltd. (New
Delhi), ISBN: 978-81-265-3016-8.
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(Estimation of nucleic acids DNA/RNA)
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_4“_[:'/'/)/9 uﬁl/'n:'j
5 . . .
YAy 4 d}//.t. Ui g =l L Usdr J@,‘y - 2 QasL1 6394 J@i“u Usir .
Y 2

b2 cjf’g/i sl bl qu"{ u’ftyzt nalv: L/'/Lg,:, LA I P A ﬁ&uu’;f .
ol S esiend 2 g wsd LS Ly oe bl o
-

preganglionic . Z s el /.Lu"/“»"umL(&JQWl/@;?Adrenal Medulla .
-‘Lt‘yzf b2 5 Lisizslaxons
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Adrenal gland
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1 Cortex

2 Blood vessel in
connective
tissue
trabecula

3 Zona
fasciculata

4 Zona
reticularis

5 Medulla

7 Cellsin zona
glomerulosa

8 Capillary

9 Cells in zona
fasciculata

11 Cells in zona
reticularis

12 Sympathetic
neurons

13 Secretory cells
of medulla

14 Blood vessels

Connective Tissue area Hormones released Examples
T zona glomerulosa —» Mineralcorticoids _[Aldosterone
(adrenal cortex) ge ulate mineral
alance)
- Zona fasciculate —p g1, cocorticoids "'Cortfsol
(adrenal cortex) (regulate glucose Cod!costercne
metabolism) :Cortusone _
L Zona reticularis —p» Androgens dDezyc:;onzplan-
(adrenal cortex) (stimulate masculinization) oo
} Adernal medulla =9 Stress hormones Epinephrine
(stimulate Norepinephring
sympathetic ANS) e
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(Suggested book for further Readings)dfm}/('/“}{é e brar 234

1. Tortora, G.J. and Grabowski, S. (2006). Principles of Anatomy & Physiology. XI
Edition.John Wiley & Sons.

2. Marieb, E.N. (1998) Human Anatomy and Physiology. IV Edition, Addison
WesleyLongman Inc.

3. Eroschenko, V. P. (2012). diFiore’ Atlas of Histology with functional Correlations. XII
Edition. Wolters Kluwer, USA.

4. Vander, A., Sherman, J.,, and Luciano, D. (2014). Vander's Human Physiology:
TheMechanism of Body Function. XIII Edition, Mc Graw Hills.

5. Ganong, W.F. (2019) Review of Medical Physiology. 26" Edition, Mc Graw-Hill.
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S8 A SHug I e KoL 24 (6

(Study Of Activity of Salivary Amylase Under Optimum Conditions)

1712 3¢

(Introduction)):f? 24.0

(Objectives)ws s 24.1

(Materials Required)sf»* /62 24.2

(Principle)dr‘ / 243

(Procedure).§. /l’ 24.4

(Observations)e 42+ 24.5

(Discussion) 2| 24.7

(Precautions)/s!;&g}l 24.8

(Sample examination question)aﬂ!r&@’l;/ 24.9

(Suggested Books For further Reading)ufm;/z‘f“& L by 24.10
(Introduction) /g:«? 24.0

_Jlff_a«/.Lué_//“l:»/u’//qu‘u-unggé_LgartLM{;/,tuguf%ﬂﬂ&
TP Ly S S8 S A LMo K TS et B A5 Ll
_Jyufdgé“/#_vgvgt‘adu /“&L(L'eﬂf Latf»’(’ 71 Amylase- 2l

(Objectives)4#Es  24.1

NI T ALV s ¥
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I ugJﬂlééﬂ |Amylase

_BES N TP %

m_‘gl:ﬁ/ oo s /. L7 2 npH, 19) S Amylase EnZymeH‘ b
debupteadHin ey F o @

(Materials Required)s/»* K 242

¢/ 37 ‘(Funnel)J'; ((Test Tube Stand) 41—« < ( Test Tubes)—x Lt :(Beaker)/g
(PhosPhate J}L{ /J&f{“ U:(Solution)dﬁ NaCl«(Starch Solution)J}; K= (Todine Solution)J};
_(Thermometer) 4| } «(Cotton) l{:(Distill Water)&&wT:Buffer Solution)
(Preparation of Reagents)$/¢° J «J%' 1S
(Potassium Diydrogen Phosphate) -6 ¢/ 5,47 Qélf(f} by (’j 13.9:(Phosphate Buffer) #L26
Jd& =T sl Q/’/.f! 1 156(Di Sodium Hydrogen Phosphate) &2~6 (/> 5,47} Kﬁ/ﬁﬂ/’%i 1.l
U/ <2kl 6.8/ (pHE @»d&f j-JJ'loooj,u/ J:L; u:/wéy;’
_u:/ﬁuﬁdgw'fﬁ& 1 OOJJ’U:/UJ)K/jfg,:’Lﬁr’jl : P é(Starch Solution)2= & 441
S e T 3100 S NaCle S 1: P NaCLi 1

(Principle)dﬂi 24.3

o 3T o (Pl 6§ a8 Ut Uk LS U 12 U (lodine)ey 397
e tedst Bl st iy bond Sy 3B e e bk E6 b f b Soae
-‘arw%&,/ A QJ‘QCJ/ J‘( (Hydrolysis)J £ ,J/ o u};fg(’ Il L

LI, 2 e s TS b 2 e (S e S F ST
—eJergpH 6.8/;!37°C’;L/L!d4}£’_‘ablgw/¢,§i{fuﬁ/(!¢,iJnuﬁ;&/?éfufvé

3 a-a bt 6 Bl vtz LS Ak Fe Lz et b fs o
i d/ U}E/ sl Lyl s LS U (Maltose) 2\ < (Starch) =/ Ji’lﬁ./ DY
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_4"_17'/:«91.25
’ﬂ/g&ﬁn—ﬁu’]})é&)/

1

Salivary Amylase,pH6.8.5137°C

l

(oL 1k )(Starch) -

l

(1,%1 HMaltodextrin

1

(Wil # )Erythrodextrin

l

(é»l)Acrodextrin

1

(4x)(Maltose) £\

(Procedure)/§ .3 / 24.4

W7 & A -,g d/ (Adsorbent Cotton)(ju —jb :(Enzyme Prepration)$.¢ d/ (f' 7B |
L L LGS SIS b P g W e g S
-l £ sz G S P F ef {6(Paraffin Wax) U s
Foded S SE P 6,00 LW S Jedus S S pinlz e
g G LS S s - S(Amylase Enzyme)(/'i’/'I);l‘/U-Qj/’/Eﬁf

P TR
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%—Wet cotton

Funnel

Serd FLLESG A7

Filtered saliva

Test tube

(ControD s 2~ Aol du—a}f L ..«é?'/;l._:'uu:(EXperimental Setup) L L.;L ¥
Se S SEU# NaCL B G JF 6o sy Uin- O M(Tes) e o

_(L(Saliva)JJJ;lfl;fﬁLlr)+ﬂbc U424 1w
il L8 a1

NaCl ENZYME y B Ad s
Iml Distill water |  2ml 2ml 5ml (Control)Js £~
1ml dilute saliva 2ml 2ml Sml (Tes)e+

I

J 2 u’b“{“ [ d/ZLuB Ue24.1 JJ,«?:(Prepration of Digestive Mixture)d&'J J /Lﬁk
N E UL 2o S 2 bl 37°C 2 7 50 U (Water Bath) 2L sy st ed et £35S
(Distill QT 21 U8 ' st ot e 10D s b 8 X 1726 £37°C
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[\

Water bath with
temp 37.39°C

5 ml 1% starch solution +
2 ml 1% NaCl solution +
2 ml of phosphate buffer
pH=6.8

L s3I(Tiles Grooves)ddtJb»é:Jlli’:(Finding Achromic Point)l?/ Lf 1}7‘.:.&'4%’...(5)../!
LTINS P Ut e 21243 1) 12-0 L3088 Ut U S 6 b O U et s 2
o TSRSt B oot mds il e Bl FL
NI LIE T 2y S5 d S S a2 LE L o12fp bt AT o
g B Usey
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-%QJ(A/:M’/.,J’/U . ;”;; :’/(Tiles Grooves)U}.J.L'd/ J/U’

(Observations)er | 43+ 24.5
28 LAPnp T 3 S pep S Ll o ut B L J¥# i
_‘Lt‘/r((ff/?ubé:Lbéfuvg/'/v(ui/é_—nﬂ,gfé

(Results) > 24.6

JS;?%A,&V J(/’l'/" LY R u-%mggfﬂu;/,/,b L(U)&gamylase/&l]AmylaseJJ;;
-%/K/)“i £L/ﬁ4&1g.ﬂﬂfdﬁ£“¢lﬂ/ 1 4

LOUE e 1 pH 7.04C°37d P S0 LIS A11a bl r6 U/ mis 8 - S i o
_c"_éf S S §fo1nd LE T :,aw‘/;ﬂmf i

(Calculations)(L>

(Minutes)<>  =(Achromic Point)&s | 4 Sy

&)Ulﬁiuﬁ;ﬁ‘/’j&l{vﬂ/ﬁ/(Diluﬁon Factor)}?c}é)'yﬁ:(U)d/‘g e

(1/10= (Dilution Factor) 2€ o/ 55 15)
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e KU kP Lo S e s 235 37°C=Result) £

(Discussion)b‘g’ 24.7

/,1&uuﬁ5:i’eu;7,‘w2_m_izufuﬁu!wz:%blgtf/ggysLwéé.f,ﬁf’w’uﬁf.,,w
:J‘er/#,g,«f’d/f/ d/f‘ll.i‘c‘-t'lgbfamylased/#&c‘-t'/’/!,g:u’;amylaseflf'cﬂt"_uj/?j&r&j
< s /.:,ﬁlug’f:uﬁu‘.;.d/ug/kguffcholecystitis;;l/lid"/’iﬁfﬂ/r’

Ao g s LA ) Bl et derow AL e e JP S Lo
TLA b S £ S LIPS us b s Amylase- Lt o o d IS E UE ATt i8
,a?Kawﬁ”fug‘gr/ﬁ/fuég{z‘amvgJ4/;“1vg'-u:/uj.//“/;“u/w’u(&ugug/u'u
et

e tbb SF e L LY LY 2 e bS5 A LS = Amylase
‘3Clgu(¢(24.2g}’~:)¢/¥u@;%uJg:%qf;{f#uﬁiéf&jﬁgfu@ﬁr(ﬁgtﬁﬁrd/aw
SEsA S Y e Jﬁw;gfu:f”w-‘Lb/wxwgfu@zru/aw.ﬁowf%j) oo
ccen P SF LIS ut et Gir Lo1d LEmS A

Ll e a;LQUUu Z:Zi.;Z::ft’J!24.2J)y

e 3T Sl g e
o.L:»/ Wi (Starch) =~

Z// [, f (Dextrin)y % 3

(W&ﬁ&ﬁl};/uﬁ@ (Maltose or Glucose)/’/:ggjﬂl.
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(Precatuions)/,,’o';ub‘@' 24.8

e QS b L S SF
bl Do LGS UL A 2
Zlpbv e sDilutions .3

W} 1 f0C-390C3T 2 7 5 6 LA 4
2Ll S il o AUt 5
IS LE L B 6

(Sample examination question)< Ul Q&2 249

:Q//.:fuﬁdl&.l
e TS P12 PNy . 1
R el S 2
et e G AL e pHes 3
_%&/waﬁJdiﬁrJ&_LﬁmﬁJjj ..................... 4

_‘ggndhﬂpléLL/ﬁlﬁfdj/d?l’)!ﬁ‘géﬂu .................. 5

(Suggested books for further Reading)u.'? C-’/o)/’/“{é L 2 lb‘,g/ 24.10

. Experimental Biochemistry: A student Companion. Beedu Sashidhar Rao and Vijay
Deshpande. ISBN 81-88237-41-8, I.K. International Pvt. Ltd.

. Practical Biochemistry: for medical, dental and allied courses. 2nd edition, Dr. G.
Rajagopal and Dr.B.D. Toora. ISBN 81-901769-5-1, Ahuja publishing house.

. Preparative Organic Chemistry CHE-08 (L), Chemistry Lab-I1l. ISBN 81- 7263-333-5,
Published by Indira Gandhi National Open University, 1993 (Reprint December-2006).

. Segel, I.H. Biochemical Calculations. 2nd ed. John Wiley & Sons. Inc.New York (1976).
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5. Laboratory manual of Microbiology and Biotechnology (second edition), K.R. Aneja.
ISBN 978-93-87025-49-3. MEDTECH a division of Scientific International (Pvt. Ltd).
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