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(How to Analyse Chemical Composition?)
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2Bl b2 S Us B Ul 515691 e

711 .

Al P ~
0.5 0.14 H) S5
18.5 0.03 ©) sk
65.0 46.6 (owf{ 7
3.3 St N St
0.3 0.03 (5)loil
0.2 2.8 (Na) (£ 3+
1.5 3.6 (Ca)(?f
0.1 2.1 (Mg) (‘p
Al 27.7 (Si) 5K

c;)Lr/p:uJ/uﬁri‘U/Jwiul uUﬂQ’!J:éUJ*
Y- o

e dSUsz et F o UL UP Lt 9.2 e

(Formula) U6 (Component)?
Na* (: 3y
Ca** : 3
Mg™ 2k
H,0 d v
NaCl, CaCOy, =y
PO,*, SO,*

G EIe t“ft?géxg sl J/V;,fd/l’ffyutgL f»b,u_ugi S22l
Aldehydes, Ketones, Aromatic /< (Functional groups) _;;/ R4
Aol Ja«? (ku’g.(9.3 1319.2 Jug-‘a lj:..ﬁ:z u‘{uﬁ Pyl Z o/:f:) compounds

- é/ f::; s ﬁf s Aminoacids, Nucleotide Bases, Fatty acidsu.?;l
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gﬁ_{’_,,f.fidml_;,fr':‘ﬂi St e At < (Aminoacids) 42151
oA LS E e UL gieg L 2l £ (K D ik
%%,@J(Valency Positions) J’w’g J&J:ulg_;;fSubstituentsAguﬁ
L L e Ly Sz ?,;f.xjm .7,,fd’5,15‘_;;ff:‘:u’-ui’g AL
_ujf_lg&g4’_/,rw"l;:,/.M!i.’f‘!/?;gd/gfuj.ﬂ_‘aL”M?A/CT,Z‘LJ:‘;
) e (Bt P ¥ e TR UIL G 21 S g L 2L Ut fny 2 F
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éﬂ(ﬁ)#)d/}i&(mysine]4)%&%!%%4).]}{!%14&(;;!,@
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L Uletbes “7’/ ~COOH 31 -NH, £ w226 (41 {1 42151 _(Tryptophan
Zwitterionic S s Sls Be Qb Gk s s B s § 421501 2 D13 prr il

- EF

i ; i
HN—CH— COOH H.N—CH— COO =——= H,N—CH—COO
A) (B) (@)
—e bl _F Zwitterionic/ B

J@K,gu:m@i@zéwumﬁfu u-LnuﬁU’uﬁ&g(Lipids)Qg

364 | Methyl (-CH,) | Ethyl (-C,H,) ‘..’.A/CT, N ir 1y o= 7;/:/7:_?_,,/(
164 il el £ 1L St £ A LK 192 k) o ()b
Cff_qt 20 ("ZMA{U:Arachidonic Acid - b ‘ffuub/d’ﬁjwﬁ Sl
LT P U St E b (Saturated)ss (¥ Single Bond 2% o2 U4
Jd LK‘a P Li-yr Zf Unsaturated Fatly Acids U&1eUst %z 209 Lie L
gt s § U Jh2 ub’f/:ldn’/éiguff u’ngé_/Vo;(-LQTﬂhydroxy Propanef}?
2474 F Ufi_Ut 2 w Triglycerides | Diglycerides sMonoglycerides o3 /£ s
fduﬁup/; SISl by ﬂ; Qi,ﬁdegﬁ' de-/?;géﬁuo’fﬁé Ul-Ut
i et e\ et I QU GL b U Ao L A U
AE PGl -a LecithinJe LTS Ui o b Lot B o
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3

CH,OH HOCH, O
Q
COOH COOH COOH
o é NH H (|3 NH !
H—C— —C— H—C—NH,
HO\ oH OH | ’ I ’ I
Lo OH OH CH, CH—OH
Glycine Alanine Serine
C,H,,0, (Glucose) C.H,,0, (Ribose) v
Sugars (Carbohydrates) Amino acids
O
CH—OH
(Palmitic acid) | RZ—C—O—ClH ﬁ)
CH;~OH CH~O—C—R,
o Glycerol Triglyceride (R, R,
T and R, are fatty acids)
(0] CH,—O—C—R,
Il |
RQ—C—O—ClH (l)|
CH,—~0— Fl’ —O—CH,;— CII—I2
OH c /I?T\
H, | CH,
Phospholipid (Lecithin) BCHB ? Cholesterol

HO

Fats and oils (lipids)

NH, N HOCH, O. Adenine
N
[ s
I .
\ HO— |P_ OCH, Adenine
N OH

OH OH
Adenine (Purine)

Adenosine
(@]
HOCH, O_  Uracil OH OH

HN Adenylic acid
@)

H OH OH

Uracil (Pyrimidine) Uridine

Nitrogen bases Nucleosides Nucleotide

VBB Bt QUL bz L Uk 0.1
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Cerebrosides, Gengliosides, Ceramides, (f & (AUl ik P u@%f
-sZ1Sphingomyelins, Plasmalogens

LUl b M P L e L G e e I U R
u:a}.-d./u?}}’ Sy :gf;fwufgﬁwf*g P w &(/";'Zz: u@f’tm{c— 0]
AL 5 S 2 (Nuclesdies) 5515 U1 Tt 2 S 5L
Thymidine, —Jf U# U2 § £l Ut b ¥ Ll £ 724 7§ Phosphate
o5 1l GG L s 5 Cytidine s/ Guanocine, Adenosine, Uridine
RNA s/ DNA -} ez 32 RNA s/ DNA S 2 _,l'/:dllf;é U S Sk
gLk e
(Primary and Secondary c«@f/ J;u’jl:"ul &j,‘;l 9.2
Metabolites)
3l L’/r)"&b*d/ul :tﬁwwcd}”/wlg/:«@-’//UU% LLM S fe — KQ{H‘
PP g L L N L it 1t g st P
-Jf

.,f/&g»tuu%ui‘ij?’;wu NS (Biomolecules)cauv&lgcé!//!
AL Ut jd/.»,gf/ NIz th ol v/-j;fm,‘&ily':‘rfii U
a«lf/d:?di%{Qﬁdue 9.3 Jua[u)z ufg"; c«j'f_'zf/d uﬁ (Tissues)
L o A e ff e TS
058 LI SK ;:,[ (Pigments).w:‘g éw.i?ng d/ éla »{z@ U/fﬂf (Fung) 06‘05)2
s e (Alkaloid) 147 sl u:l'_J//ci LAE L ;;L-(/‘J,;
u})’élj‘@#}’y’r (Terpenoides)J&155./ S5k U~y s K Skl ey <Flavonoides
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ey Toxing s | JFGTE B g 6L e\ S

rohies i K S5 ol Lﬂffé =\
) 5 :/.zcﬁugpo/tégj.iuuu_./b« Q= Ll
oA Orugs) %3 M’JWLJ.;WJ}W%{.,/{,% S nl
(Cellulose) g% (Gums) £ e/ NESPAY, -
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(Biomacromolecules) c‘u L,,ujf dL} 9.3 Average Composition of Ce1159.4due
i &Ulf Ku1-§_ a‘: uL{uguﬁ_.,t,f/L!; é{jﬁ ?’/’f o/o,v‘d(%"t}; (ComPonents))%
70 - 90 dy

b
-Srlw U gfj 13800 18(Molecular weights) )
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-t i =ULu g (> L (Macromolacules)
Poly US4 = UL Ut d b §L S S Uy
UEJU}:{&/)!% (WY [W cut s 81)[/ KJ%J-U} mers)
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'-ut (¥ Wy
ST VRS S ST IRETI ) A B i
s 3/; U JAL AL o Organelles s/ (Enzyme)s b e
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"

b . q sy
(Proteins)~s/ 9.4 el (stimulus) & Vet

(/s dperrs)
JJMU’.‘Z‘I J}{ - &:”’: (Polypeptides]]fb/(gse dg/uﬁ;4 U’Jlefd'?’ J‘“L J’Cfu’ll,&

Vi
(GLUT-4) 4 b‘«}g

A Peptide bonds U~ J:TJMU‘.‘."! e J‘L (Eyz/g) LaL“/'/u uﬁ’£/
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Alanine, Cysteine, fé‘%’uj‘ S w21 Ui

4 . b -
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':J (Heteropolymer) /ojzﬁ/fj C'_i._i Ut Lz Z
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(Polysaccharides)) fb’l; dg 9.5

Sy oo Ay Ayl S8 gr 2w 23§ EYy
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LT g (A T ol 2t JQVULLL Gu SFmsl $o6 S
uj U Cellulose ¢/ 32Tl U1t U J@”‘,{{;?é! U~ Cellulose - b3t § b
o

46 Uy s Jilﬁ o Uny - Uy b < (Cellulose) :«/; Sl JUx.l’cc Uy
-& v i Cellulose up/ €losb. =¥ (¥ Cellulose
I d/.l./:.'/ul <Amino-sugars < /b~ 6(}? O = Py A = S u’fb/l/gd{f 0455

dgf 0ATE m{ ) /{ s N-acetyl galactosamine «Glucosamin & Sugars & L,&{
- J/.’.J{)/‘:j Py fb/!/gdg 04T -b/:;} Lignis, Chitin:¢ U Nk

(Nucleic Acids) u’/:d&ﬁ(){. 9.6

e QR Lt b i L e s BT
K FEL U UB s S L K L S, Es X Y
b7 QU U ke (o L ke Ao o Qi Lk W
_ Bl 2 3 () KL (1) e S s 2 ) — U S

bl Flmlnd bz Utz S S ot ST
1 «(Adenine) ¢f31 et £ P U Zx (Nitrogenous bases) U= Fa#l
S8 551Ut (Thymine) sl (Cytosine) L «(Uracil) 2 «(Guanine)
U 5 b 8L~ b1 (pyrimidine) of 420 3L AEYGE 3L (Purine) o g £ L
ﬁ)ﬁui», -< v (Deoxy Ribose) 521/ L/ 7834 | (Ribose) J5 1, ¥ g/;m,é_tgg;
.,ﬂ;:“.@c’x’u ‘/Tdﬁ ale bl Lk 17 ‘ffds KT dy& -t L
e bl St Pl 8 0s 8 Ut 2 (Deoxyribonucleic Acid- DNA)
-t & RNAL Ribonucleic Acid) w72 65 51

b
(Structure of Proteins) &Vd/ %}/v 9.7

lee b d LSkt P IO A ey Se Gl & S e
L M Lrra bl Qb 2 b Bt b bl e o0 Z g
Qs pe sl gt et 4o &ne 1 01 G7L (Structure of molecules)
(Mwo ol 3 6 sty e =3 U L Blet e e (Co/fs MgCl,, NaCl) hal
(Three ($>b//.~ KJL/U/;VL&V&UW{ 57 = ¥\ - byt S Dimensional)
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N
C
A
OH
CH,-COOH
CH,
SIl‘I !
CH,OH CH, CH, QHQ
-HN-CH-CO-NH-CH-CO-NH-CH-CO-NH-CH- CO -
Aminoacid 9
Residue: n-1 n n+1
Serine Cysteine Tyrosine Glutamic acid
(Ser) (Cys) (Tyr) (Glu)
(S) (@) Y) (E)
W1t L/}@fﬁ/"ué cjf}/?/[ CIN-=3- (5l d/u’fJ{Q.&)é
e - L//{ u}//.l.p oo Ju:/} L 05)4 =l t» £~ Dimensional)
P24 VU/U?'”%?/"L A2 J‘¢ L}Uv;)/ (Perimary Structure) =3l ($>L% i/&"{
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et J o Sl s ST e b A 5
Lin At PP Ll by
Jiéﬁ;g-@&ndﬁg{u’@"ﬁu{ffﬂﬁf
/:4:) (,#Jus:{ pstle JI-Ur :J;»’Lf d}’l:'/:a?lx
N LY -
Kundbt LA dndngr o Te
Ut & sk (Tertiary QS =3l 1L gy oy
5 _@L/}@:@”d)bﬂ/diuf}/?d-(gél a, bdﬁ)
(a) (b)

Snfediest Qb £ty Qb 2L iy

céVJWJ@QachVdﬁugﬁamgApﬁ '§'dn
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g/u.f,» Caze dL g by oo? Koy Lfb%dl, mlie Ju"u 2
JYL//JU’IJL/U")U*L}J’CJ&JU)C)’U"L/G](—J/J;’VL
d;Z/LgJui:/?u!c".Lnﬂl@c»;&,_(u;f%)fd/uggyz/ug/;!u;f/”’/?g/»
(Sub-unit) ¥ 4 U u:}g/}‘fé JIUIIR < ('t (Quaternary structure) =3~
ys (ﬁ ocL.’ig/’u’!-uz Z_» (Identical) SNeys Py ..«guc e Ul Lln
-ung.[Hb)ufrgrﬁf&LJlfJ&gq»i(ﬁﬁmuqu

sk d/u‘iv L1 é.jﬁfu’/iru.f /341 9.8

(Nature of Bond Linking Monomers in A Polymer)

Carboxyl groupLM!ﬁ!vgfﬁuzZ_ﬂgﬂic_ d@sz’%‘& /’Mliﬁ"!uﬁufy?ug
Li¥ &g & %y - B E L (NH) .1,/}:‘11 I8 9331 ((COOH)
UGS L Tt SIS R 51y e b 3w
boin AL wjgﬁjﬁg/;;[wjgﬁ/?ugwﬁuﬁg!/'f'&tfgxi -‘a.l:%d‘a—
2L Phosphodiester bond &I U1t &b &b e AU Ul 21, 7 o
-(9.4%)@7
Watson - Crick ¢ #L J& -t B 8L =3L ok b 38Ut iz dLke
L U~ =7 { Double helix<DNA /< < Q&/,_‘a_w’vdﬂw@f DNA (% model

5' 3

O=P—OH

| sececes
E / \CHZ Guanme ....... Cytosme

SoK=sL$56Z DNA 9.5
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UL de

:/'?"’U)f ..,”C Sl JVI& antiparalle Lyl J"/lﬁ’r,,g:{: Gy e bl
3 Y f £ ¢ .

Er S s o L 2Pl g o U1 b b 6 SR
Sy Pl 0 Gl A S 2 L e b 32 Sl KT (Step) | LT KU - (0.0
gfuffé, @.:u.l{wci C Gl Sk u%ufbfbb 2 uy/)Z:T/}lA_,: byl Z e ComTL
UL 10" Ire sy VQLJ’:;;'JQ':’“_‘L bbrr36°6loay il U L %
e 3 3.4n° U SeL _;}‘Uuﬂ 34A° pitch§ DNA - Jb L Bases 10
-ugji B -DNAY DNA

(Dynamic State of 3¢ Kd;-c)b J}JU};‘D (}Lr" 9.9

Body Constituents - Concept of Metabolism)

u{f/ [}yt, g Lnr Sy St el 6 Ustbe Sl L Al
(E.L( (oo /:f smols/litre | Mols/Cell J- gt Lvsns U~ (Concentration) /I b
by U A me PR LG Lo It )
SOM O g s L b Ui SR e b 958 S L B
gz lade i e SO L gr 2 Metabolism) JFFL L
e 3PS (Amine) e U b P A6 co,;#L Ji
(Hydrolysis) b2 LTS oo SEL el .;)// e Ut K
A IS e Uiy e Gt U S AUty
(Metabolites) :/LJ//J::?U.‘.' u;b%_/»-u} Lve Ze Jf‘}u_/» u{/ u{ﬁz‘ba
L (Reactions) s se Z Ut T A izt 20 & K e prs ]
V2 il s sl ,_ugjd/ (Metabolic Pathway)g;jgjzwgci%tﬂugg/}
- [}m&)@uné/gﬂKuu_@L)}Kc}Ju@}zifdggd_ugLn Vo1
(Dynamic State of Body chaJ/“’ J Uﬁb&b“?ut uﬁg Rl L alf/
S B Gt S LIt U520 S E Lt 01—t &I Costituents)
(Catalyse ¢l F1 S sl dud’y K B\ Milr S pomnl gt 2, 22 0L
B e Sl L uf 4 Ay b 52 (Catalyst) /:71 J{‘a t» Reaction)
bl ds (Catalytic Power) = 1 S o2 uf’,4 -t JE u‘fuf}{

-uj:d/(Enzyms)
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(Metabolic Basis for Living) st 6; d/ d/}) 9.10

s Al M2 e B Ipbestnume Spd wsb Gt zulé
P QI il e e g E g L s G
Je iLatic acidc]ﬁgg/g%/?ﬂbi Je_o Goe Fo Sb15 % 21, My W 32
- ;[Lﬁ“ﬂ/&%cl‘g by Ly U dop 10 S 2 2oy sllr o o Ao S Jers
2 E 0T T By en P S n e GU G U (L BT Uit
étu?{uc. — u}JLCL?_L".&lg S F urK@thu?,_c‘_ gtgéudt(wﬁ
< (ATP) Adenosine Triphosphate Kl

S 6Tes St NS e St 2 (U LA i
T s 7 e St Sl At FS e ef Qoo 2 G ol ot
L q/’jj!f,“u%lfg’;ﬁjl,guﬁg» &

(The Living State) =L b 9.11

c&’//dfgc&’//ék{umj;LbngLgu:,:}""/iﬂg(fftf’/fz uné;iv,gi/w
HERE IS L S pires o 5y b L ot Zssir Ut bS8 UL Qo
de Ji‘g b 2 01 ,»l/;':' KUl e b 4.2mmol/L - 6.1m mol/L J§uI§
At s (Steady - state) W) edo rZ il ey et fle Sl
(Metabolic Wik 7l Oy g L 2L U I8 AP =\ JAST U
,f.gu;,;f.m-4. iy ﬁg@&u;!?{@fdﬂ&ﬁ(f&iu}&nuﬁ Flux)
BT e, e FEL et o =l (Non-equilibrium) (17
L L 2 E 68 i S e (ES U Bt e St
e JAl Jé_Lg.:, I Tl Wil L& Sk Se il §
Slc /iy b L3 S ikl i e dn M3 L e 3L S0
ey LJF g S AL o Ltk S o tst e

(Enzymes) u/l} 9.12

uﬁ;?ug L/(K Ut Ju/l} u”'/.,l;:“ J.L.Kx. i:_ug L w uff;/? 2/ b L/“/"J
bgC/d/ufb:{ (f(uﬁu/léﬂ.ba l:ﬁlg.l,lag,gju'é(!/?lﬁJU/p/l}ug:d/Ribozymes
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S biok G T Ut b S ST Ky S Gt yhoest
b Zew S U Ut 2L Crevices| Pockets ui”&ug LB Ut U
g K e
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Jvtde Sdere §prfiof e e die 5 b e AS Qeed
10° Qe bl Clo g o7 pnfstepb e o6 3 Esnt e pn i 1
Znkig e anE sl e R 1L bl Ge PR b0 b (e
kg 80-00°C It o st fb S AN s 20 fi
SRl IS ey e AL b L L e 2 M P

- U (Thermal Stability)

(Chemical Reactions) /WL 9.12.1

b Z a7 QLU S o d = syt S b s
Fe 2 IS G P bt Fpe S S Sk a ST
7] UWE{J/./?J}}’L JC"L &T&,&’u’: =l u’:J?LLM Jf&."bi/u_uz :Jf
u,"b;d}:’w}@&u% E g E IS Flle deifi-t%fté 5L

Jogr L ES S SO nd 48

Ba(OH), + H,SO, — BaSO, + 2H,0

223U (Hydrolysis) Jél;.fd/@/wc;g/w-c‘- Jo L At £ L
reni§ e LAESO L6 e SO AL Bt oo Tf¥
:‘Lfﬁw}wugr_l_‘g&ﬂut&;@m
5P
ot
LIk anr S WAL 6 (P I 2 I 6 L))
VL 1000 LSS L BT L b e (e S5
ree Gl B SRS LU A S Qe ot STl g 22
J;/l}gf;?‘a&nuya/.c; JLQJ!Z,/"JJI?? t'tggo,‘ub’%KJQ)ﬁJfﬁo/l}
/,A”cﬁdfankﬁf/ﬂﬂuﬁf)ﬁfi
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Co, 0 H,O LT H,CO,
KT8 i LK

g«o.ug 2 kS Lid 200l PL H,CO, VU e e 2 (S SUg
e b YU U1t 25 5 B2 Enzyme)s b L Ut ik o2
;/G{/;bu’.?.‘a ey 100@}7&)&?.,@/5/)!‘@ thn'/.ﬁ'o;p:f;{fl:’) JJG}
-c‘-u"),:.gfoﬁ't/}!kﬁa/qu&

oo LA IS8 AP L e P e f6 L Ut
e b A S5 a6 2o b LTl U5 UG L U e U Ui
£ #L Jé o b (Metabolic Pathway) = 7

PRASIE 2M1Juég
CH,O, + O, > 2CH, O, +2H,0

df)fuj{zuséo/t;ﬁ 10%%;@&&3@%@3‘4@ng1@ L1 J s
S-EnFoibn r IL g S 6 P 50 T et e 6
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