
3.1.2T1bF I IAURA (Enzyme) 

Te5 TI_% (Discovery of enzyme). 

1825 I U tuTNM (Jon Jakob Berzelius) CAN FAT A M 

1878 OR (Wilhelm Kuhne) RDa AITT AA (TA 4T 
(in leaven)I 
1897 T qUNTÉ TPAtA (Eduard Buchner) MATAD-TeTDF R4IGA 

1926 T ATAtI (James Sumner) aA RAICA TeMBT 

1930 H ACS1t (John Northrop) e DTRPAI CAA 3 @-AT AAM 

1935 HITAT (Stanley) rATtT CATCTRT RATTTA CNida fsit 7A AI 

S TPAP a i1 (Energy of Activation of reaction) 



ween Enzyme and Ene 
28 

of 
Activation 

of reaction) 
& fi¥B 

TeTADFA 
GET 

fA 
Enzy. 

A (Example; 

CH204 aA 3, CO, e . 
Z-- 

H2%+O 

MHTT I(co+H,0) 

CE7B K(Definition of Enzyme)3 H1T cetisa 

PI PACT (Types of Enzyme) ROJPAI RUAEA NC 
Lnternational Union of Biochemistry, 1964) AT II UTIbTT 4776 

[1] cTRuIDE (Oxidoreductase)RTETA TUT TEAIT IR-R 

AH+CA+CH 
RICAT-D. 

Gi) tTR-1, 3-Ppeaif yfe 3-3PPT3PI1AMTUTCRRU + NADP+ 

G) 41:t 4A-A-X+C > A+C-X 

Gi) A-cM + aIT 

) MNTM A-A -C+ H,O > AH+COH 
(i) GRA-RGIS +H,O PTE+ 3F0 
4) C (Lyase)-R TAUTK 1 IRA-fPOATCTT COp 

) Mtat AH-A-C+P-Q > AP-C9 
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IS]TRta (lsomerase)- fea Beporat aRRDA (P 

RATICA 
D Ttast fsat-A A 

) INT APA A +C>A-C 
(ii) GHTt-FMAT yA+-gTRN-A +GTP ffa c 

RTATPRLAT 
TT+ GDP + Pi 

eo TTRA (Chemical nature of Enzyme) : 

1. 

7-iotUtTt4TTR (apoenzyme) 9R (NoafrR otF (etTAior g (Prosthetic 

group) 1 ATRN (Co-enzyme) | eA TA AKT AMbAAd TA U 

(Ccefye ) (canfbafAa ) 

3. 

4. 

6. ebFTTO , T1ART 1aHTNT 4taI 

7 

A aaStA Go eutT RUÀ dUTT TR (Factors affecting 

Enzyme action) 
[1] TEI (Optimum temperature)3 aceToið @<7bT 4TDI fAe T1tATT3 
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100% 

SPAMPTEI 
[2] pH timum pH) : 0% 

0°C 75°C 09 37°C 

oa 3.2 GeMDA PETSTA GA S1tA1aa 
pH-2 ( pH. 

100% 

af 7 TTEI (activesite) 
URIAfCE IfA ATt ionic 
charge) au I 4YS RC 

0% 
0 4 pH- 

13]rHRT (Reversibility)3 ekTA f6 3.3:GeP15 ÍSFATTAIETO T pH-9 ERI 

A+B R O5 C+ D 

4] co AY (Substrate concentration) s eB fAas C13MII 

51 RtT AITA TAY (Product concentration): GeMo I 2 

fuv R (Feedback inhibition) 1 cetvrs TRAa oduct 
inhibition) 

[6] efoTat ® (Presence of Inhibitor) : bior) 

I7] tra ®T (Presence of Inducer)8 AI GAT ( 



31 M 
[8] TU (Solubility):TRPI5T A, FfUAN TaRU, TATR AAT I 

3.2 1ERTIbF I IAURA (Coenzyme) 

7 8 Areo CTTUAEFpCDRU (Nicotine adenine dinucleotide or 
NAD). AcTID-I CATAERI RAPODRU TAD (Nicotine adenine dinucleotide phosphate 
or NADP). R-A (Coenzyme A) AUAT ARD (Pyridoxal phosphate). ICET67 (Biotin) TR I 

a (Features) : 1. 7R®RADT I FI4T FaP C OFIAI 
2. C&tio faA TU 

3.etADTA ATRAS AEP T (active site) T 

3.3. a}Tuti}T (Isozyme) 

IRT (Example) : (i) aTCDT yGTT (Lactate dyhydrogenase or LDH) 

LDH p Ct TGE MET ATTI 

T 4TAT RGTE uaJIAT B IC (B-CP) (R 

a1 (SI & 1)3 
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af (Features) 1. RATR 4UTA5TPA faf 

(Functions)8 1. TSH Ftetti AA 

3. 7RTRN TCsrpi 1 (Biological marker) IT T 

4.1. FICNÍRIËTyE (Carbohydrate) 

tsakATTA TT (Definition of Carbohydrates) : setae PA, 

RE (Examples) CAEMI 31 16, #RCAISTA, AT, TSATS ZTI 
ttakascoa cafo (Classification of Carbohydrates) : ifaar 

97A TTATSTA TN (Sugar) 1 

PUPTATRs 
conPUIT 

0GIAIRU 9sii (Moosaccharides), 8 1aNon 
SYakkiaron=x 
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aR (Examples) aT, pdrT, TPTTPTDT7, 3TITATT, ARATT TAI 

APTkro Ra (Classification of monosaccharides) MtGIPIAARE 1 

(1) ttA q TA AÉA P caiAe1 (Classification on the basis of 
functional group) * ATATNARUTT PrT 2TATA os aTotAUI17IA T, 

( H 

1. fsT744 1-A AMTO TfezRU (-CHO) fRT I (C=0) AIT AT1 
R (Reducing sugar) AHT-are, TTE, TTTDE 4 T1TSI 

[21 7*UTT T°a o AfS1 (Classification on the basis of carbon 

TCATT (Triose), TOTA PrM 7RUI BTA (4C) UICT @TT (Tetrose), At5 (SC) NBT 
CAtTT (Pentose), TA (6C) fAME RA RTs, A TA (7C) TE RoTE 
(Heptose) AI 

-1: HGAtPUeTaiaTE auT1 (Classification of Monosaceharides) 

3C TRTT (CH,O,) 
4C oT(CH,0 
SC (ACI (CH1095) 

6C GRLATG (CH1208 

7C aAdBI (CH,40,)

afTtT 

ACUTCRDGUTG 



n the bas of carbon 
number)3 

2C 

3C 

4C 

5C TATATS, AIKTAT4, RAUSI, TTATG, TRGIE 6C 
at, 3FO, DEFADI7, AJIG, FAAI7, J 

7C RCDT GHCUTRDUATS, UIGATRIÍDLTT 

AUtARUI D (Structure of Monosaccharide) : JAPURFARU 4 

CHO 
CH,OH CHO 

CHO HCOH 
HCOH HOCH HOCH 

HOCH HOCH HOCH HCOH HCOH HOCH HCOH HCOH HCOH HCOH HCOH CH,OH CH OH 
CH,OH CHOH 

(reducing sugar) 1q[PT7, 4PTH 6 IPTSTE NGAIUIAHRUEA APATHI aE 

PT51 i (C = 0) BEI TR FOTTe P-CRUATT 
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aeT utra JAI 1TT (Differences between Glucose and Fructose) 

1. TS TI-RLTS 4P7 

Examples) A©NT, TRTA-OTT, FTRT, HGTCI vRutTIRRAUA dA (Structure of disaccharides) 8 TRTPARU RNTFTd 

NTGAPURTRU a- 1,4, a- 1,2 u a-1, 6 2RKAMRÍT TRA 1 EA RTPTRRY 
HCOH �H HCOH -CH 

HC- CH,O H HCOH HCOH HCOH HCOH 
HC OH O- 

HOCH HOCH HOCH HOCH QHOCH 

H¢OH 
HC 

HOCH 
Q HCOH 

HC HCOH HC HO�H 
H HC HC- HC- HC- 

CH,OH CHOH CH,OH CH,OH CH,OH CH,O 

RURPIRTS 4PI0 JPTT Pd TTTFTOT a - 1, 4TRA 11, IETT VRTPIARAS 

2Pt6 P TT 1T (Differences between Glucose and Sucrose)3 

HTG HGAIPUTFTATRY (47 )I1. TP vRTRR (6a1)1 
2. aP fa3 6t1 2. T RTA4 
3. TR AR (E) AIO TNI 
4. cR I9A TA (7tP ); 
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RCOTGAATAT *I (Differences between Lactose o 

crose) 
1. TET 

2. qPT R UTTTOT fA Fots 

A31. EFURERU(Polysaccharides) 

taR da (Structure of Polysaccharide) PTIARE DI R 

a - 1, 6 ARTRI TYA MA TE RTeAM7 fafA RTRUG (M 

KE R i (Glycosidic bonds) 

2. a-1, 2, RPPf T et3 TRA qTeICA em *4" 

3. a-1, 6 ATTeT TAR gH TA MA 5 4T d 

POtafkAUA ¢wtAceY (Types of Polysaccharides) 3 tPU 
) RAtRtA (Homoglycan)-AR1APUPtas 491(GI6), aHReICS, (O 
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I HIKA-aA, FAOA 7T, zTAILafA yT (Hyaluronic acid) erpfo 
AECTITTPTRRUI 

PueNRTUA HIRAR uRUI (Explanation with examples of Polysaccharides) 

AeR (Hydrolysis) E 

(Starch)96 epsIT 
GG 

5, 4, TAI U, | 

PCAT R1AECA R 4.1 ARTTCSTAT STUR: 7 -u-1, 4 (2 

TRTPTCTTT dHE AS (Animal starch) (ARTTTTA F TAT 7RAI1 FIA 

UIKG 4RUATTTva (Amylose and Amylopectin) 

1. ATTT (15-20%)-AI13|2P1NfA7 CafAT q7T (Straight chain) 

2. UATRTATUeDa (80-85%)-RI2ITIT * (Branched chain) otaPURAU 

TCG TFTT a-1,4 4 a-1,6 aRAMRTET T*I MCa TE TF| 

een Starch and Glycogen) 3 
CAOTA G a~TPtceaA NI 1T Differences betv 

T4, T)NO1 21F1TARUI ofPgPTaREI 



38 

GiRED 

2 2. 7-T-JARATT, R UAR |2. AMISRTATI &TICET FRI ATRCCIC FTCRDI TRUTTTAT a-1, a-1, 4-at T 

a-1, 6-aTRCTRTU T 
TATRUTC iGA C 3016 a-l, 
4-0Pt 4 a-1, 
6-atRTI-TRT Tatt, DR 

3. 16 DT TA aI 3. RLPtCETA AI 
4. T&TYtGA TÍ stp TR 

FaR (Derived carbohydrate) 

2. ayia T Functions of Carbohydrates): a TIPECID 

ceia itotat tT 1 caTD- C°aiR u (Protein spáring food) 1RAIA I *A 3. F1RRagto ore yftea TTt (Oxidation of far) Dxidation of fat) 7T5 

o (Ketosis) T 
etone body)TR

#TS 144 EeDftA B (Vitamin B complex)eru 1 el 

NCAFITE ITATEREIR 15R3 * 
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4.2. STAN}TT UNSTG (15B1RU G CEÍbT (Amino 
acid, Peptides and Proteins) 

4.2.1. CjitAR I{st (Definition of Proteins): eNtas ts4, TRUYTITA1, TTTA 

R (Examples) JTafABAA, CaAtfaGFa, caTdfa, kA, (AITA, 

cetivA DA (Structure of Proteins) 8 (anidra lRtoA 9 JTTRT 

oTa E aI RF ATA HT, JGASAF F (Van der waals forces) DVIG 

R 

HN-C-CoOH HN-�-cOOH 
A. 

R 

H,N-C-iCO-NH COOH 

H 

RTSTA GTT (Hydrogen bond) (ansd ua c TD TBTG AV Y1 FM PT 



1Atafm 
40 (Quarternery structure) MT| 

Tbats ceniota 
HTADTI 

1OFT(Quarternery 
structure) T 

HN-O--N-O- 

H 

--N-t*N -N- -CO0 
H H H 

H 

NDTRAATT 

TATRTAIUTAG 

tot affUi (Classification of Proteins) 8 aUET Gt et 

A AFRa CEDAKSimple protein) 

ot 79 cetfida (Simple protein) 9T 

(HCR RCE 

--o- 
HCR-R >RCH) 

-O -

RCH RCST9A TAt (HCR) 

- -

HCR (RCH 

7 CaWaR GATSA (Types of simple protein) 1. diraa (Protamine)-IMCATI (Salmon) 91 AR(Herris y 
Salmon) 9a8 afR (Herring) 
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2. RoD (Histone)-ROA AUS RATUANTT e qRAA PATT NG TTAI 

NH -NH2 HOOC H. 

COOH 

-N2 
S-S ANH, 2 COOH 

-NH2
COOH COOH 

3. 

BHRR-TTA AI TRi (Egg albumin), aTAT MAM-J , TAA =U1-JAA 

5. 

6. 

7 fafe (Gliadin)-4R PT7 73 (a$7 A aa, P 70-80 oR 

OCeiUT 

(UTRTRATy+ 

1. CTOIA 1.AGperatioa 1. (NiboTT 

2. feCO 2.373PTfib- 2. CaDTraT 

3. TTAa 3. GPTCATNf 3. Cade

4. CAtfefena 4. TRTNfd 4. CTo 

5. acf 5.TRToa 5. DR 

6. CAnia 6. ADTTCErda 7. 1aTA
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ABIKYG CatiAConjugated protein 

Definition) RT CeITDA PttAt teiiUA (Nonprotein) ta. 

AH (Types of Conjugated protein) 

1. AeTetda (Nucleoprotein)3 (MUGA ACI ATUE (Nucleic) (Nucleic) T7 

2. 7MnfDa (Phosphoprotein)AA CeDTAA AOI FCPIAE JIAE 

3. tAtteNU (Chromoprotein)-73 (eiba 93R 4PD TE 7E 

6. CADttAtiTA (Metalloprotein)-SE, OAI, UIAATA, TIATR9i T9A 

ICaK OR Cii Derived Protein)

CeiiDTAN IIT57 (Types of Devived protein) : (afdUA (Protean), o (Metaprotein), cen+deni (Proteose), c* (Peptone) (DRU (Peptide) CeTOTA T G T (Nature and Functions of Proteins) : a 
CiDGEGRD 

1. ot ceda 

UR, PibtFTG, V¥, *, , 

2. R catiba 
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3. f Cetda , ACTH 1 

4. AR CeIA || RATCATfRA, 1ATATlAA, 
NICATANf- 

5. af T CenTa|TTafT, VRATITSA, 

6. 7EPTD-tT CENMBATAT, JT 

7. TPtA cefoa 

4.2.2. DISTAT}TAT DAM`TG Amino Acids) 

uTRTAt utPATUA A( Definition of Amino acid) 4 e t Ufps qt 

H1 - nibtA ATRa (S) 3 . 

R (P) MFI R C, H,O 4R N 
H 

CH-C-C0OH CH-CH-(NH,)-COOH 

NH *-P1 

IR UNQAI AT etim 9 I CNMGA (12RT Protos = 

R1 R2 
HN-C-c-ioH H-N-C-C-OH AI PIEA (-NH,) T6 RAAT 

UM (Imino acid) HRa 

H0 
O (Number of natural occurring Amino 

HN CC=N- acid) fE «SAI cer+dtaa z* C- OH 

H H 
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aaf 

bond) (CO-NH) TTCA sB 
UfRrS-NH, YARUAI UACS-COOH l 

o D TRA (Zwitterions) aiAEi pRE 
93-COOH F T AE (lonised) TAI C-NH 
(Amphoteric substance) t CrRI COTT UTAIG| UPE TTATTA Rin 

A EAI 4TN-COOH UTA H' TTE NH, F ATYT 
ipolar ions)1 

aRat UiPCUA NiJM (Classification of Amino acid) 

2010uARGIuiPIS V 
ytatayttb- UTNTRTAT 

G) ao, 

(ii) c&m, 
(iv) aRscans 

Ci) 
i) ef ci) 

Cii)RA3R (vi) RfSfA 

) 

i) 
2Di (2 
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GtutFu (Imino Acid) 
fNCT 4T7 qTE TQUstoT ATAI T (C = NH) MTITF 

(Some important facts about Amino acid and Proteins) 
f A quTUa otARAt fts (Essential Amino Acids) 

(vii) f9ea 9R (vii) CTEI 

7R UNRIAT t (Non-essential Amino Acids) 

Y (Importance) : (i) 91 R JARAI JIE CARHRTAÍTU TAI (i) MT 

31etTAT UNRAt UAU (Ketogenic Amino acids) 



46 (Examples) fTGA, TRAASS 

f ytTRAT T (Glucogenic: amino adid 
Antiketogenic amino acids) 

R7 
(Definition) 

3 GP UTARAI UTMS etate 

IRR Examples) : Ya, qDtR JITE UI 

Secon cetfa (Complete protein and Incomplete protein Or First class protein and ." 

class protein) 

[1 ceda (Complete protein) A{ET (Definition)-qR eYBA qTeR « 

2]7 catita (Incomplete protein) 3{ (Defínition)- 7* (ATDG 

RA (Examples)-4TA Gf (ED, aAA-IAT 123 

TTTR ceDa (Globular and Fibrous pro 
rous protein) 3 

1 vIPTR CATIA (Globular protein) 8 4A CaTiDtAA k2 CM 8 2RA (Secondary and Tertiary) st CoRFA 
2) 

(aTda tibrous protein) ; 4SAI (AT 
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4.3. f&fsru (Lipid) 

f1c RBST (Definition of Lipids) 8 a, qRgTTA 4 TA HA 1fd 

o®RT Examples): TÍG =TPTE, CEA, AIRUT I, 3FHTETafs, AReTs 

TU T (Structure of Lipids) 9E fAEATRU HIdfaTA 7AHT itðU R, 

A]GAHTAAU (Triglycerides) 

qPo1 (Ester) sP UIT TRÍAATATRU (Triglycerides) A 

ABtD TIAE (Fatty acid) A 

acid) 

CHy-CH-CH-CH-CH-CH-CH-CH-ClH-Cl-CH-Cll-Cl1-Cll-CH,-COOH 

PNCS (Type) Atid yIFTUTT FATEHutA U , CHM 

() R O UAy (Lower fatty acids)-4 P tiG WTAG TTTA PsrT 

Gi) o yfs (Higher fatty acids) 1 TD f CA af a 

To Taa7Ti (SI & II)4 



4 
O (Single 

bond)-iRTO 

ITACGH . 

(Saturated fatty acids) T E 
48 

Tet fa TE OICFA 
VITE 

UTE (Saturated fatt: 

Gi) ferat e (Double bonds)- 
TiG TfATUA : 

TTS UTES 773 TI UITS (Unsaturated fatty acids) TA 

R Ti G (Essential fatty acid) I 

7 T w (A few Saturated Fatty Acids) 

ARPU 

1. f10RF TU CH(CH) COOH CH1802 

1RI CH(CH,),COOH CH202 
3. tDFTI CH,CHa)14CcOOH CisHy,02| ee CO 

4. SouufprE CH(CH)16cOOH CsH%0| tgi(7 4 ETa 

5. ueCHCHhsCoOHC204, (OF, as (, T 

CR uotið oi (A few Unsaturated Fatty Acids) 

CA 
1. 67R TITPTY 

2. T 
CaolHay2 

3. TAT ys 
CigH202 2 4. TICFATETRE TT 

3 ATA 
4 

Acid) TI 
UiA (Essential Faty 

CH-CH)CH=CH-CH,-CH=CH-CH,-CH = CH-CH2CH 
20 7 9 4T ATS 

2-CH=CH-(CH,))-CO 
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ArGiRGBT (Glycerol) A 
CH-OH 
CH-OH 
CH OH 

1. AATROTARE (Monoglycerides) 1ATA3+ 97 I Jtid agisS P 

2. RRTATRU (Diglycerides)9 T 1A + 7FG TIfU 4DI T Aa 

[1]UTTART (Alcohol) & AYRTA 7 9 19TI RRIAYTCT AT-OH 

IS] TTtttetiva (Lipoprotein) 38 7A (aibtTA ATA ATI 

4.3.1. ffBrs-efoyfoisPí aTR AE (Lipid-Classification and 

Functions) 

11AU ffaayiA (Classification of Lipids) & fntG RAT APA N,. 

ATDTA CAITA (Bec's wax)I 

4 11 3TG BRTaMaU (Triglyceride) IGA afbsi Buiaa-N, 1, A1A0I COF 



(Wax) a I HRA 
cATNITEA CATA (Bees wax) 
CA 5R (wool fat). 

GHI1. TG 1. AGPÍT1PE 

L1.R 2. CTN 
2. aRIfts 

2 3. Ce 
3. AiTPTtaifPt 

3. GR [21 19 1AE (Compound lipid) : 71 faftsA AT 
fu (Phospholipid)-11E + FAPT JE + aMA, CIFT (GPIA), PHPRTIcaisti a9I 

i) aRfqs (Glycolipid)j6AIPEIBTAITA ATGA 
(ii) TA (Sulpholipid)13 A7FIAT VI STRA-ao4, E 
(iv) keTRU (Ganglioside)- T T, F TÍRRAET, E 
13] (Derived lipid) : 73 t fafPs facefas z aO = 

0CoET 9 (Oil) 

chemicalpro 
oT (MMSA) FCAPd A atAtaft u (Some specu of Fats or Lipids)
[1] aAq a 7UNAftatA (Saponification) TCgTARY (NaOH or KOH) TTSI GPBI 7id IP 

ation) 3 FTDC TTu 



KOH-9dtatsa RN AiAA UTTAIfATaa 7*T (Saponification number) 

(2] sa AT (Addition reactions)& a As FTITG TIT9E AR 

(i) 

tCRT AtUT (lodine number) 

7 Ut Tf7 RT (lodine number) aT7 I 

O Y T(Functions of Lipid) 
1. 

3. fATE fAfea fsoifAm a A, D, E 9R K T 9R ATeA 4TTTCH FIS 
. 

A 

6 
(Electron transport chain) R*1RI PAI 
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