TOR WY S TR, : IARIED |
:%‘I'E‘ﬁl‘ﬂﬂ fEfeore, wpfiear  wmife,
| f.anﬂ??t HIATE |, TGN | |

CELL CHEMISTRY

S iR FoeE ITRAE AWM AT | PR IS ARG (FEfYR | IRy Ry
mmmmmmmmﬂmm

L aemw noe kg e P A S . i '1-m:+ﬁ - B s
BN AP BT oI e A2 3 W@wm :
& FATEES, @D & Fforren ePRaPT | MR | APYIPHERS 3 e T
& ST IR, caft @ PR g | g"-‘ SRR
¢ CCHF I GTEIRY G R &3 = : m
» Tpd O @SR | P [ S— o oy
< R il Frdarm BT 3R | A | EIEN T BT

A5 br ISR TR (PP q Fes

QI IR A (Biochemical Components in a Cell)

(P T HIACACEA 107 8 IIET GFF | m%mmwmﬁmmﬁwwl
Tfenorre Rfog oted 8 (&) smnds T 13 | Sfema S 197 @ SRaYRee &t 32 IS
AR TS T | G SAPSTIR (XA WS ORIl (PO e = | Reaig @ “my ey
ffeq toa aoRAE TAMMOTIR IR, ASF-ANT @ NI FA W ONF CGIPIRW AT RAARE
(Biochemistry) ¥ T | &I Sfewcwz RTeee I 949 (@ SAME <ineqm I/ o =0 21 | e
(ATCBTATETNR AR 3T Yo—do S AT A1 | AfF @ et SWF® ATF BT 3T I (solid matters)

1 ¥4f6 @19, @- C, H, O, N, P, K, Ca, Mg, Fe, Na, C, Mn, B, S, Mo, Cu @ Zn fits1 3% ¥tatg
PR UG THAMI | 2B ABTRAS st W FNARWT, Fe, st wnftte, @S, fAefs
ST, ey (e ST, RSy qwenas 2o euiw | SER *mMIds Woup HAfY TSR | YRS NHETS
WY, TR, TR, &, ©F, *WET, ARG, Fnp Fonre  apa Afmee sty 719 qr A e w79
fRwre A |

Wﬁ?,%(matter)wiiﬁ@I%mdﬂ(elemﬂnﬂwml A W IFRNIONI (ST
I CPITAT S I8 AN I T O I AP G T elementt |

G0 WO GPs (Teimr) a:fb 1 a3 et i §itea v % /R 0, C, H, 8 N,
T S | S AT Ca, P, K, S, Na, Cl, Mg S8 Sifsice s | -

GPTTTER FHOT SR TSI LAY 4T ANTS AT S T atom I AR | T TST NN G
T GO I R | BT R (ORI @l (+) R AR (0) G Uw | AR
AR e ST Jwg A | SRR GO TR (@5 (+) @ BHIRGT (-) AT |
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W(Cumpunnd)ﬂm=ﬁﬂmwmmmﬁﬁ@mﬁﬁww
@M ST FCE; @ 2H, + 0, = 2H,0 TR H, Gk 0, ¥ SITe 7@ =T AN Jrwa G 1w
AR | G0 FIOCOA GOTTIR APRAP 08K (Chemical bond) MY IR WIS AT |
AT IS (Chemical bond) : IFINF IS AR 7 &FIF ; IA Ionic (WTHAF), Covalent
(CFISIITE5) M Hydrogen bond (RHITEH IB) |
" WRf¥F I (lonic bond) : TR IS S =7 4> GO 0w | I BT (AT GF I IS
TR U GO YA = | AN 5N EqRA AR A SRR = R Wl g 4 I3
ifPS BIERFE =) qBraa PR (+ ST —) S[YLS WA (ion) I | AfETS (+) R eoifbe
(—) DIERIE SRW 4TSI *RMF WS FCA IF T WS IS CofF 2 |
(FIEJIFD IS (Covalent bond) : G0 BTN WY ARG N I SPISIR X+ (FIEITTH I© T3
| g0 GO WKy RCARA NS SHTSI 2 (@ IS (OfF =/ O =l Nonpolar covalent 99 |

2ERGT G0 GOTAR WY SIS SMTSI T (¥ IS COfd T Of 20 Polar covalent IS |

. 0
/\ /N
— H H H H

0.
> "
H H

A0
QIRGITE I H/ \H
AR WS R ITEH IS
@ 9.3 : (IFR &Y 8 TGS IS |

YRGS I (Hydrogen bond) : 93 YT WS +fEfbe srefffB 22ge= 471 (atom) <R
T WY (molecule) SRFF (raifbe brRARMAE FTAGT TG WFEENS =& (attraction force) IR &
TS (Sf T O e YRGS I |

CPIBIRE TS (Peptide bond) : b WA WP TSR 8 38 | S @TSITTS I8 |

ARTIPNRTS IT (Glycosidic bond) : TAPTIFRIZGTIZA FGFF IS I ARIPNETS 79 |

wffae aﬂﬁha‘rm (Organic molecule) : ﬁ'ﬂ’lﬂ(i e SfEeRe @5t I AT G0
ST fC <13 T SR JIRGITE AT ATF; FIRS FANS IR & e8RS AT | @ @0
T BRSO | NWC@WW-WWWH@WWW@”(MGQME
compound) |

I CEqed famae (reactive) 9T ST = Functional Group | 9 ‘{[é'lﬂ FCAI Functional
group-«< BHIZA (I A | Functional group SRS SIS 1 (AR T |
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Different Functional Groups
Name (F19) Structure (15)

S-S d

Molecule Class (9 i) |

Example (Swizae)

Hydroxyl

L
lllllllllllllll

Alcohol

Ethyl Alcohol

S

(ILLE TRy LRl II'I‘I'=
-

-
IIIIIIIIIIIIIIIIIIIIII

Carbonyl

Aldehyde

Ketone

Acetaldehyde

Acetone

or

']
| [ ————— |

or

Acetic acid

Alanine

Phosphate

or

Nucleotide
Nucleic acid

Glyceraldehyde-3-Phosphate

Sulfhydril

-
lllllllllllllll

many cellular
molecules
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(P PR pleltq

FITRGL (Carbohydrates) L]

SRR G35 F e SIS TAMH @ Tl TAMA X IARIGD | WA AT SIeTPIT LI
TAMIHG FIRRGD |

FIERGE By FHREASTE, IE, TIGNE 8 NFCEHT AN IS @PIE IARREE I3
@R T, TGS 8 AT TGATS 5 2R ¢ | @H- Y& (CeHy,06) | O TAS @1 AN
@A O FATS T IS G107 IARIZGD; @TH- FFE (C1,Hy,0py) | SHE G FFATS APCTS
0] FAREE 7 @NF- FIYFGZIZC (HCHO), WIFHTF SfTe (CH;COOH) X0 | Sy« 4=t
P MRCBIEH A1 STETFE AYF A (g @S W1 (AP PR IIRIG0T TEGE 4T
T | ©fF I RO NG, @ I OERIRE I O SO e IOGTA JRWIFT Fo AMF
A TR WHRGIRS 2 FeerT YREIR FRE UMCRE A1 RGH Tedig 3w PR @
WEWWWWWWWWW derivatives

(TES AMIR) |
TEEEH T I (A INIRIIWE A TR | 7 I WO IR TR S 93 WY

AIf§g A 9F &Y FE (CH,0) 9 TFATS s fAfSy @@ @AM (Diverse compounds based on the
general formula CH,O are carbohydrates) | & JI4I< Y0 (PTG TAPTIRRIRGHA-GE (Fa AT
(AT TS, TR 291W) | GFIRE TAPTIFRIZE TR (@1 FIARIIGD 0® 20 @ A (¥ @2
YRS T AT 7 | A G 6 G 8 G 9 FLI& ARAIPNRICT IHAT VG 7 I 9P
S RGN0 (A O« TR T FESA 7 A, I IFAT FBINT 4F O AT (H,0) @R T
T, OIR IREG-GF TN WOH C,,H,,0,, | PR T SFAT & ¢o—bo Sl IFIRIIHE
AT | A R 7T 0617 IR W4 FIRORE HACHLH @+ oA1eqm T T QICACR MO TAMI 8 el

AW R At |
FERBEeT O : oy e e Ofew | Twrefoa ifdcic ey AT IR AT |

TRt 2%, 19, S, TE-F, G, P TGO GRS 8 FBoae ARG ACF | AfITiTed
w,aﬁﬁwwm,wmewﬁﬁwm@ml

\Wﬁ(m)aﬁm
| @t wemE (BF), & (GRS A1 ATeeRETor Amig |

3 | @1 w5 (L) I TWAF (CFETS) |
(@) & o1t e SEd #Afes =7 |

8 | SRR AfCS THINT ST WAPHIFAIRS “AfAre FI4 |

SITed Y e @3B 157 90 |
YA G ACAF F G 8 A TS A I |
WW@W:WW—&?WWW@I

Y | BITMCER *Ifeq YN T R 318 I0F G TIfFe T =% Teog 3 |
3 | Sferma etk Bopa i Samie e o8 363 |

0 | Sfentz AoaFIar AReTI ST SO (carbon skeleton) &WH P |
(87 erfirte, TSR AfHgr {ees ReN 33%° = |

(@) Sfentare seedl smid e e 1 |

S | FIFIST 5@, (I BLERA T0o! SF G HI& PIARIAGD ARSI TR F(H |

GIF-5T (T)->8
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you GIfqe@E-2UY Aq

&FIT (FI-GTEIRCA MofF Sr* RO US| @IF-ATP, NADP, FAD Tojifn |
b | I SmifTe @ Sficar S 9o sirerRy 4 | |

() CrfTeTer, TS, SR, (R Tonfn FHIGE (F1E AR &4 TAMM |
(vo YT ST Srey S A130AE ¢ TSHAREAG e (ATOEEOIT IIARIRES |
3 | S, TAIF, IR ARIPICE AN IIIIZGO 76T I |
3R | NIRRT BIfRAT AWy, 98, ST GF AP A SICIRIRGD (ACF ST |

(39) GRIFTEETSI FIARIZEE TGS 7] @ S Wi 0 |

FARNAGE-T ey
IR D
s ' v : '
A7 forare [T olom SR erare e waor forars |
Y Y +
LG TSP ﬁw TH-RICEPR SPIE
v - 7 B
! - | ‘
[T TRYTA ¢ ol Fea ¥ :
o BT (3-C) o TTE o« JITTFART | R '
o G (4-C) o CTERIS | |0 GEFTRRIZE | [® CFET® * 316 I (VSR
o (TS (5-C) & TETCETE lo COBPTRTIRG | [0 CRILA o ARTIITE
o (CHE (6-C)
o XBF (7-C)

fars [fey wata Idimdgrer e 3991 onear =@

e ene Tofe It IRt ¥ 49 mrr-@w : @ 9w 4%, weamE g Sfifrs
, - LI, T, e 2671 () TP : R W B W, AHmE R A
TGN, ANH- OT6 , GG, ARG 2oy |
o7 TR FSRTe ITWOTE SIS 519 @IS Ot T3 T | QO TR S | TAPTIIIAIRE
(Monosaccharides); X | SIIFRIRE (Disaccharides); © ¢ WECIFHIPIAIZC (Oligosaccharides) GR
8 | AfFPIeRIRT (Polysaccharides) | faty ammfas sio% Wﬁl | EYETAE cofaf<ers w1 a1 =0+ )
> | WAPTIFARE (Monosaccharides; &1F mono = 9% @R saccharin = sugar I BF) : @
FIARIZGOLS - AAGFIEOM FAT TR PN 7 INARIAGS  9FF AN T q GIee3
TAPTIFRIRE | TAPTIFRIRC S SfoeT FICIRIZGE oA Mo~ T8 (building unit) RETI I
I | 9T YRS MIFS AR C,H,,0, | WAPTIFRIZEATE 30 T[S WFeC &9 (—CHO) I fFo=
&9 (-CO-) YR GIIEF YRAGIFT (—OH) F¥ AT | WAPTIFRIRT FIEAT TRAT ©0—do | I Ty
SR WAPTIRRAIReE fon FEaf*2 Fae (triose), B B e (tetrose), 16 IIEFAMHB
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CATOIST (pentose) , B FIERMT zrame (hexose) , 3T FIEFMT ZTHIS (Heptose) ToJIW ©ITet Ot 47
wlmmﬁwwwmwﬁ@wwmnﬁ@wl

TAPTIFRAIRCETICS GRS F9 (—CHO) T HCHT apot (>C=0) @I AP G [G&as
(reducing) M RETT I& FH 1| ICHT —CHO 1, >C=0 FRE IIRAGEE [REFr =g
(reducing sugar) 911 ¥F | (FACF o Cu(OH), (ofes TRGHIZT) Tw TS —CHO R, C =0
FH M Rfwwm wea oM w@HZe-9q (Cu,0) s =, R i A A e e M s s R ez B

~TAICERR %o Tl $are O « AT (TGN R | MAPTIRPIRGITZ Ar4iaers Bf¥ amfafg

(i) Jrae (triose, . C3HO;) : foq i3 H
TEPTIPRIReIE M T Qe BmmilEte @) o c-o @ CH,0H
CIRRRWGIH e =t 56 e G <@ g & H~C—O0H & CL0

TAPTIPEIRE | Bf6tq G FF> GoR ROwT F1E a0 | . e_— |
RrTRRszIRe-aa s 1w @l wiee e go 7w O CHeO 2 o
¥R I IR AR IE 20 G WO o s O .

I | PG FPINRERIRE T G SIS (aldose) AT e TRy Wfem ze w3
me’[nse) T | WAICZIRE . (PO FAE I 27 fAftehr ot (reducing group) FI9 @<
TRGR FFS @I AT TS (oxidation) 20T TH G @ At REs (reduction) T | ©I2 WFfEZ3w
ﬁmﬂwmﬁwﬁmwaeducing sugar) 31 R&FE *=&ar |
(i) oW (tetrose, C,Hg0,) : bId ILAMET WAPTIRIZSE 1 =7 o | Ii‘
mﬁ(emnse)mmWWWmmmﬁwﬁwl =0
et SR ota oft 2Re-4 NEs Rewg e 9 | IS BT GF S H—C—OH
IR | "H—C—OH
- (iii) CTDTET (pentose, CsH,,05) : b FEARME TCAPTFRIZSE 2o =7 CoTDTS |
TR, MRS, CAEFRRET ¢ RRAST T SFreE < e AR ¢ 120 OH
RIS RUAI [PLOTET *I6al | D- R
® IREAE (ribose) : b o6 WS eFgYd s H g
JIEARME (o TR Sed AT Emil Fisher aft C#
I F | «f> ARAERFE WS RNA) @ 7 5o CH,0H CH

9P| G AE KPS CH,005 1 9GS G (-CHO) H_é_.or: C/Hoi}“*c
A AP G SYPTCITRBIE I 20| 3@ A !_ N ({/
T 5¢° L., M HCl @7 e R o e 1 H -

X : ‘ : h CH,OH OH OH

WIPE T FA | RNA-(S (TG AREE o2 i ; e
REPabIRE a1 FERPTRE tofts Somes 7a1 | off e o o D (o)
%mmﬁmmﬂawwmmﬁ%eW@mw|ﬁwmwaﬁw
Wwwﬁ%@twﬁ%wrwwmmwmmﬂmﬁﬁww
FW 1 ATP, NAD+, NADP+, FAD, Co-A 29If% (&R-T97 Fraie A130QrS & ATH | RS e

m' < NMAT -, 23—,24)

(%8 CamScanner


https://v3.camscanner.com/user/download

Sobr G- Aq

a fCSFARAS (deoxyribose) : feafEaRea 1_‘1
o @ S ewged ITHTe I | G SR - ixt
FHREFS CsH 04 | TS G0 SFERIRG (-CHO) P4 (f—‘H CHZOE -
(Reme wory)  Aem @@ - ol | cH BC
SFeTeeEe 1 aft IRE@E PR I:I —(;I:I H\cl:__(,l:/H
oz, AdeT vy «% @, 99 3R FIEC —OH S s CH,OH (;‘,Hfll

ARACS (@ G0 TGS (H) ATNY SR | -
foufy o zraT SWAHCEN RO (without oxygen) D2, et (R R -2 Or
WiﬂiwmﬁﬁﬁmﬁilLﬂﬁbmﬁﬁﬂ‘mmdﬁﬁﬁﬁﬂﬂmﬁﬁﬂmm,ﬁ
G,C)qwm@ﬁ‘ﬁmﬁﬂﬁmﬂﬁvaﬁwmmW&mmewmwm@%
feafEfefaetiRe 2 | DNA-fEe wifrer fEfrebe Wmr S e @E *E
FW@@WWMWWDNAWW?WWWWWI

a NS (ribulose) : IRLETE AN GFEAS (ATETE TCAPTIFIARS | 98 AT 4o G0
53473 (}c=0)mﬁlimﬁcﬁmamlﬂmmmm@wﬁw
mﬁaﬁ-@iﬁmﬁmﬁwmcozmﬁmmwmlmmﬁﬁ@wmw
ST G 19 S0 T A A TIPS RIS 0 Y dAT I |

| etz ¢ ARRIREE & WG 4w
e Rew N AR fowfEaRe
y | SefRESe a5 21 RNA 3 Seifrd S | a6 =771 DNA @7 Seifazrd TAmI |
@HCl-tﬂﬂm o1s HCI SuThices e Rfewn 3 17 HC1 SThices A &fewn 3
fafea FRRECAE WIFTG COR FA | @ SIS Cord LA |

o TS T | S T b STOe Y A || SR soUA 80 e AR A |
8 | —OH %! mmm-Oquwm: 2 HAAE D @9 H % A0S |
@ | SRR P GOIRT @ w3 CORTE T A | | (O HNGIPEDIRS O SRAARA |
(iv) L (hexose, C¢Hy,0¢) * Y FEAEME NEPTIERIRLE 39 2 (A | JTIIE, WICATET,
e SESTS ¥ TR FLRIE 2T G FRpUBTer AT | AT TEACIICY Y& I A S

W@ﬁﬁﬁ@-@@ﬁﬁm@ﬁmﬁmlmmmemwmmm
oG T |

-m(clucnse)=MWmﬁmﬁmﬂW|mm%W
awvrrﬁmw|aaWﬂtmcﬁHuoﬁuﬂﬁmﬁmemwmm
(— CHO) WITe 1.y e FafeB *peira i Remmerwm b [ MAT = \4-17]

o 2T~ T @ TYTS S JCPIE <A | AT AT LT AR 2MSLAT 5300 Ol | AP
WWWW(grapesugm)ﬂmWW'@lWﬁmwﬁﬂﬁﬁﬁﬂ{m
frarer A A1 1 4PIee e Amrd 20 e | THAT 1< 7 ]

Ewmemwﬁ:a?mw%ﬁwmwm%wﬁwwuwmwm
I SRS 8 BB (U3 LIE S FLIS TS 4 IR |

hﬁh:mmwmmummummﬁwwmmﬁmmwwm
fg 30T THIAT |

W:(i)@%wﬁmzt@mtﬂaaﬁmﬁsﬁm(ii)uﬂ%@ﬁwm?rﬁ@
W;ﬁ%ﬂwmﬁmmwaw@ﬁmﬁmmmwﬂﬁmm
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FRPRMAT VE-\T ] e
4% =4 | (v) FShifim B toft 9™ o LFE JIX© A | (vi) JCTE TG tofX 8 ARTPFNRPIA
quﬁanWﬁmﬁﬁmwwi
mﬁ(Wﬂwn-Dm:mbﬂ&Wﬂ%ﬁRWWﬂﬁ(m
WWW)W%&IWWWMWIaﬂﬁtﬁtﬁmwufiﬁ-omrﬁam
wlﬂwvjﬁat_omfﬁmma(W)WB(ﬁﬁ)mwmi@H&mwia
R SREITE P QI (STS, IFRANE G e CAPUBH “AfRTe «h; (- B-C3TE 5107 I
m,ma-mmwﬁﬁm@mmﬁ@mﬁﬁmwﬁww«

==

§ CH,OH *CH,0H i
1CH0 | CHO é 2 : Oﬁ' }' Xy
» 5 5 {OH
Ry ol i—=c—on H /I \H H / \
3 . | H y* H
HO— C —H HO—C —H C 4 1C C4 1 C
) K OH H OH H
H—'€—OH H2C<-0H o\l lf oy OB\l 2l H
5 5 —— o C e
H— C—OH HO'— C —H | |  o-hydroxyl | |
6 cH,0H 6 CH,0H H Ol H OH
D-{ra% (53 RIPOR).  L-grare (58 MII0M) o-D-grere (fae GoT) B-D-grore (fie HIFvH)

D R L JCITE : JCIEA ¢R FIH IS (~OH) FTF TAMCP APTT OICF T J D-LTH | R
A IE (-OH) TT NS AT OF FM & L-LIE | D-LI& RIS (dextrorotatory) T
qeF d I+ o Mw @R 24 L-5J73T& MRS (laevorotatory) JH IS / q - for M@ QR
wlwwﬂmmwmmmfww;mwmmwwﬁwm
yfma e AW’ | QLIS d a1 | T optical rotation WST  HT (BTG (TS g2 &4 | ST

FPER D-JLIE QS |

m FCIE (Fructose) : YLINEI WA FLIMENS b FEAEEE TAPTFIZE | 97 W6R[F REFS
CsH,,06 (mm)nmaﬁﬁmmmwml 7 ST AR GI(o FHTOT
ea?ﬁ(::-c=0)|mmﬁewwmﬁﬁmwﬁ%wemmmuwi«ﬂaw
ﬂmmﬁﬁmqﬁm(ﬁunsugwwmmnﬁﬂm%ﬁmwwﬁmﬁﬁﬂ-
G FEE FPLIG COF 2 | S FFEE G G AT TAMI | PIEI WS FLIETS D U L 7 oFH
WIW@WWWWWWWWWWWIWWWWW
1 201 fBfft 2167 203 | 1R e AT 6 O 1 F0T AR AT AN A |

lszOH |CH,OH

ZC —— 0 20 — 0

4 CHZO(I:-)I CH,0H CH;O(ISI OH

HO—C—H HO—C —H C/ \\(|: (|:/ \C

4 H OH H OH
H— C — OH *C

5 N - \ / t!’JH l -l/ CH,OH
H—C—IOH!  {HO\—C —H Y O

CH,OH 6 CH,0H OH H OH H
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w:%%wwﬁmﬁﬂ%mwwﬂwwwwu
(i) TCFTETS WHCHTT FICT AR L7376 @ FLFI 0o 2 |

LFIE @ FCRS TG NG
— -

i db GF G AT FRT TS SWFCRRG | 5| b 0 FHILAT: TR T (o ot
241 (-CHO) WRR | (<C=0) =g |
| T GAR W [ AGLRR *T FT = | TF FO PR 3 =
O | AT A G e Teoy o7 | O | HTHARPRCEE A SR TR FRE ey 27 1 |
8 | PR ANAIE MY T LI | 8 | LI TS FLIE T4y 27 |
ﬁWWWl A fik v RFeaars a |
" w _ICAE (Mannose) : SIS o0 @THE | €7 T TRe0 CeH 10, | I =5 Speirers
R
n TSI (Galactose) : NENIE N4 GG G | 97 WHRT TTS CeH ;05 | @fbe «3fb
STETCTS *[7i1d |

LG, FIIE, WIATE, TEMIE T NN RN | G T NS FF CH,,0, 58
qid abfe fa=ym fog |

FiBeT : ITAE-00; YTE-48; FLAE-399; TVTE- ©%; LG S0; WA Coo:

AT - 000 | | | | ' ;
| (V) CRTBT& (heptose, C,H, ,0,) : ATS SR NAPTIRIZCE I =7 (RCBIE | SIRLBITAS
T G5 ST *4T |

R | CIRFYPRAIRC (Disaccharide; B i = W& R saccharin = ) : 7S wErTeRRT gem B3
X @ FIARIRZL 109 A OF CIPTPRIRE 077 | AT, CTEIRITART, WO, SRS 2951

m\/?;mwmm?m T AR FRFS A C,H,,0 |
G — LI + FIIE; - I + PIE; T — LI + I
T&mwnmmmﬁwﬁmmw*ﬁ-mwmwmwﬁwwmw

Whﬁ@aﬁﬁ%@@ﬁsmmmc—&cwmﬁmqﬁ
T (-0-) AREIPIERES THA (Glycosidic bond) 71 | DAT \I-20), M-8

(i)w(slmmse)=mmmﬁmmlwwmmwwm
IF AL RIS TR 07 I 4T WY FIRANG | TS G & A1 P 20w @y 7 | B 2w G
Wewm%mﬁﬁmw|mmmmﬁmw
manwmm@awﬁqu@mﬁﬁmﬁmm

B 20 AR 3 R wer 76 =7 mmﬁiwmﬂﬁﬁﬁﬁlmww&ﬁ
TCARTIPEIRE S 0-D-YLIITER SR I —OH G B-D-FLINE IR I —OH (A 9F Y A1
AT 3T | mwmmmaﬁw«ﬁmwﬁﬂm@w—&)mmwﬁ

T | e TIETvE AT 28 INARAWD s Rewa Ridy wox failks o3| T4 A4 IO I
HIPEE | @9 WWMC,;HEOU |
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(Y R 009

Te oeiffr : TFT 0T AW e% EE, R cu,on

Ao e SIS, (2o @ T FsETerR AWig fqwr | H.;';._._.O H CH0H
RIS FIF +AREFS T o OF A IR A |/ o 1 i R b
| SR T 5 (W WBE oHfie =W, TEs |\|___C/| N L
e ¥ R BT G- 33 =0 | oo e OHIII {leO‘H ................. HOf_F g
TG I @ O (SEE (FAl 8 TRUEA NP - j ;,TEH
SEMI T W | AR Aawfere g AfRkEE e @cn,oa
R qAIee Fae e 3 Fos (BfH) «inezr a3 |@ 0\ 5 mcmoﬂ

WPy of ;R AW e, B T LA 5 ;‘““'@ +H;0
R o | M I e faed R, siffte wedw, Ho” Dg @ﬁ‘/ /\é@ @) ”HOH
o8 faum WEtaRs 8 2T SHINT | GF FHF Sbb° Il (l_lH T H
CEIRTIT | 7Y SIS SRTAER & 539 TGRS I
J0 FAAARIAIT YIS @ FTITE WY 15 FLA | M

C12H22011 + Hy0O Sy, CeH1206 + CeH120g
LerTe T Faw

FE : P TAME RO G970 2 *f& Tesig
I @O Rfem T, Rerw w sfpemze (oM S S
sfere IS A | 1 " B H .

W=Wﬁmﬂ2@ﬁﬂﬁwwn’<}ﬂ}‘>0\<m@
INFTTAECS JIZS 2 | AAFPNE SIJFE ST OH | | H | | H
2EfST T IS T | TR HIW COfITS IS 2 | H  OH H  OH

(ii) CTHIR]ITITE (Cellobiose) : Y2 &Y B-D Y& A (- 1,4 Sm)
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8 | celIfB “ATS, #1g SIS, 1 @ Jq 7RO BT GINH 5 SHFTCPRTT WGy |

\@ﬂﬁwﬁ, SREE , WA 8 TREE e o3 | Eole qTe AR, WA @ STl
RS AT |
b | SIS LT T (RIS SRS (TG 914r) T | G WIS 10w AfRSS 27 |
(Y ot et el @ R GRe RO 31 0 ,

T WA STIRIAT SHIBTe AT &% (— NH,) R S &9 (—COOH) AT A= «fb
GFZ AT FIAT @ TR TSN o AP IR | GG GTF SYICFGRS (amphoteric) (&G I |
ot RS (Types of Protein) : Escherichia coli 99 e @ fox e @ @ifvs
AT | TR (AR &I & ¥ 4R GRS SR A E. coli &7 CHIfB (P e | (AT 11t ey
cefafeanoe feofe fafeg o< |

(F) talRe IR BRere afRem : @it 7v@eT; 72—

(i) MSRF @I (Structural protein) : <A1 TRTATET SR SRA 167 F0F | PN G foopa 1w
Wm:uﬂWc&rﬁﬁw.ﬁ,m,‘ﬁ,wmwﬁem@,WWWWWn
T GRRIN (9F, PR, T, H, AFS 290), mRem (Y, GFew, ane 53 29W),
I (B © VTR &) , QAT (Torr FRFEFT) , FHE (TFES) , GRA (W) | TMAT

(i) FEFR BT (Functional protein) : 31 TR ey AR e ez I | GTIHL z;;ig]
R 31 AEEDR bR I = | (@H- GNEIRN, ZE, febifie, Jrees Tonfv |

(X) S g STt : SIS S et 7 4Rees; T4

(i) o8 ] (Fibrous protein) : IIF AT AATIROST ﬁﬁﬁﬁ ANRAETed 36 IF 9]

E® A O O T OE AIH 4 I | N WA DA SE GRS 0T 1 O A,
| RIS , FIRIRA T |

(i) CRTAR 2fBF (Globular protein) : (P @ISR o7 (TFIPfea T orTnd RS @b
0T | (TN Wﬂﬁ?,iﬂﬁjﬁﬂ,mmﬁﬁm1tHﬁTl ;4»-—\5_’\
(o) 157 PR Rt : o15 PR (S VR TR (3 | SRR X | TSI © | B @R

SEEERY CMAT 11127
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fo@ v.x : RraaRa-a3 @fow Breve-az 8ft & |

(R) SrSARAT oiRF ¢ FIoR RRe : wifae o IPIR STo-APRET eaRfeT @

mﬁmmﬂﬂ@mmﬂwwam% (5) 3= c@fow, () LA c2fow @ (o) Tgs
CATb | _DAT 3¢
> | 5@ G5 (Simple protein) : @ "R I WIS M SmiReeR Fee S

wPTC Qo1 S 19y A6 TR AT, O IR I A0 | FINTOR (solubility) €7 FoRs I

i

RO 12 @ O 1 REACR; -

(i) UMRERT (Albumin) : @R @bq Afice TRee GI9e T @EIG 59 B I, O
WARERT a0 | @A AfNCe G Y FE JI GINT | O el @1 GG 9y | T 8 I B-

SYIREAE, et M1 ST CSPRRH (30-d3%), FEHT 8 TR PRAN—SrFRER (8¢ %), wtwa
RO, 19 e PERIFE, P Jre PrePe, ot a TR-omRR 2enfn syEReRH
Afbea SwreRe |

(i) cfRBP (Globulins) : ammﬁwmmwﬁ’m _CHWWWWIW"T
G TAB Y| AE @ [ @ @ AwF | @ H-Rrr T (SerARers), wew (PR

CNEH) , IR o™ (fBifFm (nfIThm), qRACAR (A o) Fenf et cenfbes
TAIRR | *F, A5, T 291w A0 GCefH, W67 AE EPH, BIRMITT ST 932 TS BEERN

T S o R HMAT 121-29 .

(iii) BPF (Glutelins) ¢ GAT A @ =R SGIANT | 7Y STOTC A 7Y FF FA0T FINT | ST G
TG MY AT | PTEE_ 9 Grow @b Sf¥e AawF i R R (glutenin) mmmﬁmﬁw
(orygenin) JTOFH (AIfbrag Twrea |

(iv) AP (Prolamins) : O AfN @ SHPFD AT (500%) SHINH, fF8 90—b0% AW
B3N | mmmmmwﬁﬂ@m@m Wﬁfmﬂlwm(mm),
S 8 TREF e (gliadin) ¥R I9 S 9 Zf®] (hordein) RN Nfotaa Twirzad | a1 BY s
ACF | CFTIRE STsf TG 10y 7 |

GIF-59 (ZTFH)-5Y
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3% SIEISp R R T
(v) RS (Histones) : © TSI (2IfbT “Nfce F3AT | Gtad T4y @M AT 1R (basic) ST

e (@ WREHAT, FRFW) A1 GO G0 MY T | G [Nopaet R FefFe

SFIRCea AT &P ol T | SR e ReFmREeT S 3+ Iw |
(vi) I (Protamines) : A1 00 FH A6 | Gt A, «Ig SmfTe qar Spefa
ZRGIIRC-9Q FIANT | G0 FI A I (@- A& ) @ A | ammaes OfFaes e
Y R fCfFe wminea e ¢l 1% | @DTRN-9 P! AFEE, DR, Bt ans 7
SItol SIG JITY /7 | SHIRAS : FJTH RS GFHOTS AW F9F G AT |
(vii) &~ (2|1 (Scleroproteins) : 94l AN 7 F R0 BT 7 | ifiTates TG, B, N, 99,
st foogre @2 @ifoq @ e | - PR, TY, YT @ {EE @FADBT; ST @FEITET 8 T BT ¢

eror it |

Q| T 1 S P (Conjugated proteins) : @ @HTHT ANY FICH SeAIfoF SR (APTTS
&9 = prosthetic group) WWWW@WWWW Ao | Fagroe @IfbTe
YRS NSRS STt ST F41 TF; T4

(i) REPerafbs (Nucleoproteins) : TRGFIRT I @ Af6F (WF GG 7= @fox ¢ g3fo
faefre e e am o ze fARPereibs | ot Afare B3 | GUHRTE (EFITIITAIC “ineat I |

(i) PR A e (Glycnp'ruteim; or Mucoproteins) : @fbea A ﬁfﬁw
IERAGE (ROT I WEAPTFRIRT) T2 =0 oid Rl Rerwwenfos 301 | crtawgy-9
anErreb a1 RSy «new T |

(iii) PTRIB (Lipoproteins) : @t &9 @ 5i@8 (ifbtaa 97w e @i toq armafas owind |
7 e oo i3S 21 @IEEoe ¢ wEffe e | Fe swe @ibs S9g e =ge s | [(Sg

cgd (Refgam, MRGREA, @E@aetd M, ETC) wofie Samm e «ar e < |

mmmmﬁmﬁtﬂmw@mmmﬁmmﬁm

FG : e TAm fRrie (S (Egs 16t et wi

(iv) @FTNeRIBS (Chromoproteins) : =& @b 3o *wid §& =@ @A ‘ﬂﬁ I
ey, [, smabaae @b, @afFE @by, R @y ot ==
CERICACAND |

(v) RO (Metaloproteins) : SR GEIZTN RS0 RO @A 41 3 (61T (Fe, Mn,
Mg, Zn) QTS | 4T A o1 MO GNEIINGT 20T (BB | c-Prerafefm ¢ e |

(vi) FCRCAMBT (Phosphoproteins) : T 7= BRI Pt oot Roma wweie wifs
T& S OIF FTARRIDT 307 | 7 FPeaiees, g SRR @ srom @b

(vii) TSI (Flavoprotiens) : @ $A7d @Bt FfST @ S FAD (Flavin Adenine
Dinucleotide) €9 ANY & G AITF |

(viii) CR-2TFRAT @fBF (Iron- prophyrin proteins) : Q@ 49089 Oﬂlﬁ? Iron-porphyrin % ©X
HAIZBITHN 93 Y TS AT |

9 | W 3 Teoifis Cﬂ'm (Derived proteins) : ¥4 (O ﬂ?ﬁﬁt@ & TR TP 41| S
YOI qEIRCHR I AAAE *meda fem-ffeam w3 Ffaw T cenfow @y e toft = Twree-
(ARG (Peptides), Ao RIS (Proteoses), (PO (Peptone), FREW 39t | @H-NEPH TP
AN B T | STFREH ({eF ST =7 |

T 0TS LR RS e e - (i ceffm et 5 o cer e
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I =EH 3R

(i) QU iR fbT : @R cenfbe seals weifeed smficar sufie <t Sive e @fda @i
(7 (@SR I | - WR, WRA, f&x, g4, I, FnfaeeR Sfgpre aifier cefifoe |

(i) RO i IS : PR (T e SR e e A a) s s cfE

@fow (Sprepe cefBe) et | @A Sy g FfSer QT 5ieet Siges (A1 |

o PR TAme : [ aor i spfe? @ifbre a4 TS T | a=IeT o]
@B @rrafbs aFet e fFfere, FndimRugs, Wefee e e a4 |

b
.
v v V

e GRS o 2o Ty 2o
(i) SRS (i) fFef@eranfos (i) ST
(ii) ¢ (ii) ARTIAIB (ii) SO
(iii) Lo (iii) Feretanfos
(iv) CRAFTITRE (iv) (Tt
(v) Room (v) CIoTCERefos
(vi) CATBTR (vi) TR

(vii) AT (vii) FHCSAIOH

(viii) CTIR-CATFI3fE Ao
ww Leading’

| GRCRA M T R I I, @F— (IS |
3| Y @R Afdew My R I I 93 AT & TeAMT I |
o | fafey oY qa= @R Rif 01T 916 03 | |
8 | &I R Giarezd fan-fafera fAae 303 o SIeaets 31651 AT, (qNF— FICH |
¢ | 5T Nofas TAmN R (qrza efetary wwer 2 T R (T @AFIE Y, (@A
e |
(&) SRriTen ATarEaT TACN Teoty A, - T |
q| REoN it fNefFam gk efge wnifers +1e7 363 |
@ﬁfgoﬂlﬁwﬁwwwﬁa@mwm(mﬁmmﬁa)l
S | @ P Ofery 9% (o AF OF NS R-AIRIT ST (ATF 571 AT |

o | FRraanfaw c@ifos ifiticaa 15 @It 0, JLEF I |
)Y | AR (AABIRT (A7 Tesiifrs (I freaf® (defensive) B afE R I 39 |

| | foreie s R 1% 93, @H- @ITeHhE |

BT (interferon) G0 @AW @D | @it SIZAPT AT TOTFGOIE (MR (OfF T |
139 FAI TR 2D FIFE 8 SIRAME e (@ Ay =K 41 T |
L‘Wﬂﬁl 1o Taee 8.5 fotee=fe wife Teay 27 |
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538 GRR@E-GUT 214

\%@ cAIfBTTA GfA3T (Role of Protein in Living Body)

GRR T &= (2ot wifeerd | Sz cenfbraa egef simeten fts Sraxt a1 = |

Y | FERTR BNF : FRITE WO ELS wee [ AfavE awendy war e | e
TR (2B | GTENRN B oS R Ae-armfae R o9 I 3w o e o v
ﬁtﬂlﬁﬁlﬂl
R TR 8 IS ¢ ez AR ¢ IR w @it wefere | ey tefee T, @e-
W, (T, TN LTS HMY FAE G (TR (T FAHS T O 979 IR &7 (AT erame= =7 |

o | M Sl : waw cenfbw ey s wad toft wk ey B Wy st gt Rewa
I I | (PTG NS (AN (GACTHR Yo ST 47 S A (A TR Jro 303 |

8 | AR : (FIY worea ey W e, Wi gAeR agfs cenfbrTa Ty Wb AmE | Gyt
R e cenfow efarirza 7= @19 0, TR I3

¢ | SICFT AT : 3T I ¢ R @ vl fafde =1 | zvom e @ @b wmn ofds
frr staefl zatww; @N- TP, GG GRS W (STH) , FEBERr aram (LTH) 2onfi |

b | R @ WIogEes : [foy i [P afermm @it (e R e Seog =1 @R omd
G SIQRFR & FRITS | (T o I 31 (o1 I AR NG 35S 2 | |

q | ST 8 FHR AREIY : R[Sy e IR a7 T BT oikam s zawg | EoReE

TS frag ifbw ©r2am efstares fZre I Fpmie {amE 9ge 29
b | WA E Tesiva : SfBamtes W FaT @ AW e =0 [l R
FIITcE, R0E 307 &R @1 B IAHE Teog =)
» | AATRMD : AP @7 8 WTEeR &7 (Tt @ W6 toff <7 ©1s @it |
do | P RNT : IF Teoy qrerafdF T B 3339 21 |

3 | g IYBTS : WS TS ARG T AT 5-Factor RTTE TR (@S Ice1 erifirs 2w |

m(l’rntenmes) : (I 1A, O3 31 Gl 39 Teeiifirs s cenfbra swf® e canfbem
= eead ey @ [y 7w cfbw toft a7 ate, awafe gl e rme ey Free fog fog
Wmm,ﬁmm(vaﬁ%lﬂ G5 & Fefaadan |

Sy erm =fty ¢ oITwe v
o g I e
MO (structural) NI ATAT 51, (e, FooiTers
QTS (defensive) MG @@ IR
919 (signal) BICIGIET RACATHIR
qIRP (carrier) /4 LA raesfas (0, Grent +9)
*NIF 8 ATXF (recognition & receptor) (FRW VIR  REBrr=nbRE0 Fwwey
OFERA (enzyme) FIOIET SRS
BT (mobile) BEII5H WFoF qR AW

AT SIfeERT celifo

SR A SifEeRr @fbTEre ARE A weiRErd, IR 1R Ao cenfbrva ofie gy | Ry
&3 ATy cifbea «Afaar ey 2w | s e oo st @ e s fRfey ererdy ¢RI
fog wavrae sfftfamfaer eifte b armr o Wt |

@b tofe = fat e wyifiar siftte i | snofae RBfRG Rowe 9 e e st s
TSR | WRCACE SifEwT PR W wifs snfear s (REhm, wizenelE, aikhe,
cfenafee ﬁwﬁa,mﬁw,ﬁ?ﬁwﬁamﬁcﬁm)ﬁ WSS (essential) ST SpIfTe 3=
W | G IR A G 31 Wi e wmthe e Reefie =re o 8 O vfS syt
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P PIRA ¢

T MRS RS T N1, ATAT WYY (LR 97 I TN | Premne s Wik g3k RSRT
ST | Wﬁmwmwmmmwmmwﬂmw
R I W | ProTas ey Srerrd il e soft 1

R @bt 7 A Wi e a1, Ok @R @I [0 Tonnd e sphe anss,
Wmmmmwmmnmmmm(w R, vy, fou Tonfnr) s
(Te3®) e T (57 (@ ©FF) Sl |

gFeeTE (@fbraa W fRee were e i wibesgee TofEfe] guw farasy faam =)
s v wifiar wniftes gaits I RfEm Svef AR G0 3T AT Of TR G T I
M| I (A2 AFS AR ST (AET IACS AT 91 | WA o (AT Bfeww coifow foreesy Ao «f5R

I | S o “inemr T o R Ty | Ok @ 1t S AR 5 @ifoN a3k eIt @it @
A T qI0F NS A0 [FROT A9 ICA, BIR HI-GIC1H [PIoA SN OIS IR I (5T ST |
v c2fS : &S Soo ar v cefbey sfieaT smfses wifere (am)

wEEeehs | PRhw | adfw | adw | aRdfRe | Refas | ficters | onPe
W (A 8.9 8.5 8.9 d .9 D >8 | 8.
| fex b.br 5.0 ) Y.0 ©.3 ¢.o >.49 9.8
T 7Y v8 | ®» | ab 8.5 8 | 8Y 3.8 V.5
T ©lF .2 Y5 9. 8.3 0.4 .Y 0. - e.e
Y Y.¢ ».¢ 5.0 8.8 0.3 8.9 ) Y.0
TR ¢ex | Aav b °5 | 4 8.8 .0 ¢

3. g: fox «az vy WA cifow | wrz-se Tesdren= s sraE o 39 | e aifefae ¢ fesbren s wiae
(5TF B | INER WR-TRHAS SFS WA (Ao 74 | TLea c2fo= wear s |

gifer o - e, TR, fox Fepfn e uifiesr wifte siya Qear TRy aa
JF SIfEAT IR | G @ WFFIR (61T Taa WTAfE Sae Q@ offawr anfay cenfow sz
TS | BFS (TASTITS FFERT 80 % , A THATAA (A0 TR 0% e Aifoe AW (Aes | Ty
TATHS 131 *1%F TRET AR GS-5RLRA (ST IT TET WA |

cifbca e viikwr

TRTCER i, Sy @ Sy oW gk R[Sy «@re e IR PO FRMIAR &
mmwm wwmmﬁmwmwwﬁwm
tifee cifbeTa vifewe «fe wiferest cmnaa =t

¢ I [ A58 e . So T
Y- T&T T 148 P Yo—98 QY
Yo T T 4R ferag @ &M
SO—d% IgF I % fFrada 8% AT
AIIS FFTEA @Y &I
AfFere T [ svam
SIS T BT &S TRF Q) &I

e (Lipids) I Greemery oW

Tfew @ gifataez mraw @3 ewged terg avmfae smieds T e | SRR e e s
I, YAGICE 8 e New f5e = | Sfevmiz Remw 3@ o1 ¢ e s sfmm e Jfes
ATF | IET, R@TET 8 WIETE TR S GrEdw e Pbie @ ) i
IR ¢ it Wiftes orTE e 37| e aues 5 ¢ (ot f[we At | S
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MY GRASE-2% %@

SN FEHT AT % AT R 0° R SEmET Ffedy FHe oa At | e 8 I
fHfers 3 (fat) 91 GR R o5 FPErE & (oil) T =0 | Ffites e e s @21 Aifte
o4, 7, I, ¢ fefores enfaer et | efafiees, Sfererits sfaar, fo, sfem, Tifaweer, 76, Imm,
TS, o W Foriv e T Afwes AtE | WF, (SR @, 2%, Alve 8 fofim (e ape

fefe |
Waﬁm/ﬁ’*
Y e 3@, 8w 8 Twlw |
2| oo wifare g smad | |
O | G R, SRR, (@ 6, @A, Spfieee, corRierEs 2ot 53 599 |
<1 715 e 3B RETA (actual or potential) RRTE 34 |
¢ | feifore onfaa o 2el; ©1% #fifers o |
() TXHENIFF ey @31 T e @ i o =3 )
q | ffres i e&w 3fae AT AT 78 I (A AT |
b | Ffores e fame sears &%)
(5) FfPTea AT Sudan 111 FI9 QI 20 197 3¢ 4=t e
1 AYRY THOR (20°C) ¥ Ffe (@T7-c91) 53¢ 3 g Foifore (am ofF) 3o sy Qe
e R
Sigreererc] e ¢ Fift Spifes s M offe = s rEfie-a B s st spfe

RIGT FHFART GR RGBS (3 AT | MR- T Spfie, e ((@Iw) 8 TRGIEens
v A | ST FHfore-« fiee-ua oAfR—TS SRR I (FIEEBEE AT |

e

1 of¥ ¢ corEmer feifore Sfewcarz s amr R s Ate | Ry comRites (e, foe,
e T97I) TN e Amyet 2 2 | e RERas sS4 ATP 0o 21 |

X | PTG ST (Mg S5t Toame R e FE

© | CINETOR G Ao IRARA &1 (RFeva) B I3 NORG eI @14 I |

8| IO YNGR (APTRDF ol RO TrwrfEfIe 6 30 | el FFIEHHe SR I2d
Rras J% 30 | B

¢ |_AEISRE H23iEee e S/ AFe 3@ |

Y | AT AT & T FanaidT 169 33 G Feiienfos «fe Seame efemm wne wide
[

PPre-«az afafSrt (Classification of Lipids)
e |
e ] o
][] [T
) [P
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(P PR R4

foes fafen «aa fferes e onemn 2 -

> (F) MR o1 2FS Sepiica Pfe efye o7 epi; T2

b > 7= Fifore, @w- 5, o=, cuw gerifn; AT 99-23
SENY o p————— %mﬁ
© | TS 31 Testifrs FEHE, @a- Goawe, BT, AR T |

(%) ST 107 SR e s 15 ewrR; T
feqrE %ﬁrsw Wﬁﬁwﬁmﬁf %76 LEIRMRISI WW
IO 41 Pirea e AR ¢ear ze -
> | 7 P (Simple lipids) : Wﬁ%W@WWW%@WW& O[T A
e 301 | it oo Yo - (i) @37 (5% 8 (591) 8 (i) I |
(i) FeRT (51X 8 (&) : @ =y famias 8 w1t SifStes  Forte 3 0 GRend 1 Bifsnade
GRFEFIRT 3 9y e ¢ foq oy wnift smife o fde | @ sréiy e sife ¢ w7 g o1g-
Rafee =, O ga+ e REEE Pftes 3= =7 | ; JI- B 8 (& |
59 (Fat) : PR GIRAEMTRIZS @ (saturated) TS wmifse (ofd R YA SIAN@ART (0°

&1.) 3T A TG SR Rare 3@ o v | @u- Sfees 5 8 SN EET | @7 SRS @
qfet (o= siEror, fAy Sre@™ st 9y |

(7 (0il) : (PR GREMINRC SPT& (unsaturated) T ST ewr tofd G Tg=e Sem@RE
(0" (71.) ST SYF AT OITP (T 0T | (@IF- AR (SIS (67 | G 1% Yq 9 |
. B8 (TR F& : 5 | T @ e\ AwS AWy RO TN AT | R | A TFEENSIE PR e
IERIZEE-9 ARR_ES zrw ey v =& I | ~

8 (OF I W T :
LIE Ay
) e 7 et F SIbTS 419 70 | ) AYRES BT 6 1 SpIbie €12 e |
1 T wftie g 93 | X1 wTRE T SIe G 9 |
75) FFSWMEN (20°C) F07 1 WG | () FFrR@M (20°C) 31 |

8| I SN AP (S 70°C 99 FRIFIR) | RS | 81 W% W& W (VG 5°C G IIRIMR) | 9w
wite, fBufie e, frafe wfc o wifTe, FirafEe snte 2enfs |

- i wiTe |

¢ | TwRd- Sfems 5%, s wrwe, WfteE (o, | ¢ 1 SwieRe- ol (o |
A, 9, aifeer 5, Stew oo |

BIRfPTIIRE (Triglyceride)

G 9 forteaE (FrieeT)-«a3 siee foq oy w6 smfe sge 2w toff = 3 oy GiRfriaise | ¢
T foq iy anfq tefs 2w, wmwwm«ﬁm.mmm@w
SR @A oft FEF ¢ oft JGIRY Arerst A4 | T wiffe == It Y2 G637 I
GF NI G0 FICAET oFot AT | ISE Froa R RiGT= TG OH T3S S TRE@PE
meﬁﬂm(ﬂterlm}(ﬂge)lWWWQWWW? AP OIS € =
R (11776 (413N 17 - s | #7910 Wftes R (63F-9 GF I TS TIE
WWWWWWWW @F- AT (linoleic) SUFTE, FRameie
(linolenic) SUIPTG | HRTAHE HifG STIATG (I & SRS ) NOTICE T 2 TS ST X 5FF
. I (T, OIR JACANT = | APHIRCIDE TG SHIPTT ©F =27 |
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oRVY

o == )

H—C—H

ftaiem e =l
I oiFTes @O
e AR Thg
hHigfrTte tefe |
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1T PR | B

T (GR T G A1) TS Spftes 7w FEE o PIAT TIRE IS (O TS AN I,
1% WNCTHE ATAT AN SPTIRAee it SHife @M F90S | @ SHR linoleic @R linolenic
SHPCRIE ST (essential) FHT TG 1 27 | WA AT AKEFTS T APURERDE T
TG AT, OIR A BES ST (7l (A% 1 |

e q B w1 e : w5t Snittes 7t 147 R TOFF T ST YRGS GIR ee
Q[PC] OILF I 2 Cis-fatty acid; WWW@WWWWWW@E@
trans-fatty acid |

H H H

E—& E=C
E-o71fo wife oo we

75 STIBISE (¥ CH, U7 A7 o FIKH T & AP ©f A1 GTll-3 R LR I T I8
QT ©F AT GCRN-6 | STM-3 IR GTN-6 T Tt sy, ez ¢t &1 =11, Iwid A
47 FACS T | @37 8 (BT 5100 WS raee =% | Pre-wnft e, @u- S S6EE, (MRS &
TPl R BE-Tf6 Suiftte (rred &y SR |

(i) M (Wax) : 6 e, B323Ee WEeRE ARRTS WARIREE SUEPRAE
Wwaﬁmmwmwum@mmm@wmmmoww
mwlmmmmwwlwwm@ﬂmﬂﬂmummﬁwwﬁw

R ST FI T frea tefd | arTRfaera e, PR i TR (63F-9 (FAT T3 I8
Qﬂﬁlﬁf|WWWWIWWWCHWC%IWWWCM
(AP Csg |

G- 1% : > | Sfew wiora Toifaera aferys Rewe Fe 3@ 1 Q| (N FAYRTS I8, (<61, 2T
¢ TR @97 fSTI4T B3 RO YN I | © | Tfew @ ibitad w8 sgafaa cmersiw «wnd |
8 | (NN (AT (IS ¢ofF =7 | ¢ | ey e Figre (I 39%e =7 |

3 | i1 PP (Compound lipids) : @ Ffe e et s fog e @ wtw smreda SRR

ot T OIE QP PPIS 90T | b iR @ TR ST “mda Gt | 51 @ e fifere facy 3
;;%7 [MAT-20 -4

FFPHE (Phospholipids) : FFcar, Tt Sife ¢ FCFBa Ty oo Ff*rers w1 =

WI RS  (lecithin), (T (cephalin), HATETITEICES (plasmalogen) XN FHIO
THHRIET W | TFEC-97 ROTE TAMR 2T FRDRCSE SIS | GF1 (WA, TRIGRPE,

BTNIARs , et GhEe, fofFe grree Tonv FEF e S | MAT: 9.2-24

I : > | @E RE, S @rm wogm [t e Tame o 7 3@ 2 wm
Wmumﬂ%ﬁﬂmoﬂmﬁwam&mmmm.wmﬁﬁwa@w«ww
07 () ol (ompeT @ SifRRe elfer fomme 90 A () e (o1 T TE |

(i) IRTFPHE (Glycolipids) : : 7 TSR e I FNATRED T& AT O SIS MR
| TS FARFHA ARACS WEAPOTE A YIS AE | B FOIORCRTE WX FACFC ST
AT @ AF | @A CNEE ARRERE WF AT | S VIO AP SF
R ) e T o R T A e | e G e e s W L S
ANRRRPOCE RIFTESIT ARCFIITH I 27 | FPICEA A IS TS AFCET OIS FFENIIEAANE

90 |

-5 (T)-Hq
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ﬁ%‘

390 Gf{E-2Ay 99

\#n | FCOIFATAGE S 19T SFEReT A1RT 1 R | FOIHCIET afemmy sy w4 )
(iii) SIPCFIRAMPIC (Sulpholipids) : @ IRBIFT AFER AF S AFCEIFHC =1 | T 2pa
AT @t @I AN IR | FIAAED 97 TAfEfS Frwyras AT |
(iv) Pt (Lipoprotein) : FifHtez e @7 3% T @ 57 v omrd oW w03 oI
e 3t | SR (vw e T S @IEEEE, @B R TR i e A |
(FICTT MROHGAT 8 GFIAATT HRAANCS e s |
I : S | (P HT sMMofe T Roowg fwram | R 1 Feoienfb IRbeias 2eha Gt
-9 A0 TS (AT =i BeAmr ArzRn 7 )

e careRe . /-
wmﬁmwﬁawmﬁﬁ@mﬁwﬁwﬁwﬁﬁwmﬁﬁwm
(FIEACOFT (TC), T-CARIG Feamefos (LDL), TR-ewife Framafb= (HDL) ¢ GiRfrmeke
(TG) & WAl (A1 T | fApd &3 (T T=reiR T (@IF1%e (mg/dl = milligram/deciliter) S9CH
99T ST [ |
American Heart Association, NEF III Guideline
Total cholesterol : Desirable <200 mg/dl;  Borderline200-239; High > 240

HDL :  Desirable > 40 mg/dl
LDL . Optimal <100 mg/dl;  Borderline 130-159;  High > 160
Triglyceride : Normal <150 mg/dl;  Borderline 150-199; High >200 - 499;  Veryhigh > 500

© | BgS I Telif® BT (Derived lipids) : GfF Fifites oI% fesmeer w1 @ Fiféie Sge =7
oIe OgS T 30 | SRR PR At WIRGIRE 9FE (CHj) PR fam e wie trefeae
G TS 1 T s 1 R R o OGS 1 ) O e O R A

Tr1za | TR Fiee fo eiw; 39 -

_ﬁWWﬁRWEmﬁWWWQWQWWWIWEJMmE

(i) COIACH (Steroids) : B fS7eq I -7 FRMIGT (backbone) YRR ©Ite I AP
o =15 eoIe o1 COAET | AR CHAT-9 9 <1 G 2GR (—~OH) &F*f AT STHAE 1
GBI (sterol) | JTFCBIRA 8 ARMCARIIFCEIRI RIS W=y Sfoen 3o Ry | @@t Sfeew 1% wagm
S ARIPRC R famme A | @It (cholesterol), fFoHTTo (stigmasterol ),
e o (ergosterol), B-PCBICDF (B-sistosterol), Refebrtem ﬁ—% cﬁ?mssr G BWIR | k(4K

AR (FIETEHI AN T | S AT @PEAEoT AT AN T |

@RI : (FECOE A 799 ST 5 e [RWae qafs Sy Goa [ AIENIwNEEd
SSLTEAIT TAMI , FH0ea 44T TAme Rk fSOIRR-E w7 48559 |

RO TR &I T (i) CI-(SA0S Pramaifb 1 LDL @Rk (i) Q2-oRi Pt 2
HDL | W{H T (FIETE0T @R AT HoFa (AT MOIRFA@ 0.5¢-5.20%) | TE HDL @R Al
WWWLDL@ﬁrwﬁwimrﬁﬂmﬁﬁrmmmemumym
FERP ST JAICS JAENT I W | (FIETE0FT GF Tl @ A0 IS T 0T J0ICH IS 51155
I IR | T AR SR TS JAcAr R | S SAONAR (FECDw 499 9w (%) IF I
TS #Ita | e A& HDL @ Ml G (>40 mg/dll) ARPT ST | ST LDL <7 Nl $9 (<100 me/dl)

AP SIE | f}/tc‘\’\‘iﬁﬂ'%l
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(P TR 290

IT : [y g PfeeTy Cohae Jaze ) 98 CoFae W 9 QW faenT famegd 363 |

@fos ¢ % 2o, “ifvg Sy T, @ 2w - CH; CH, CH; CHs
N 2efS F1e Sy PR CHIRT FF AT | \CH/ \c}{ o ¥

CH

(ii) W(Terpenes) do (/I 8ofb F1E . CH; \CH3
IS SIRCIfATEE QI BRAMT 96T | W3 |
AT RIS A (CsHen | A=, ool CHa
Qeyifire Taidlt cot R Trfs e sineat 3
IE : PR PR AT cofars ¢ I
IS IS 2 | HO X

(iii) 9 (Rubber) : & Wooo—vooo TEIF -
SR qee @ A 9K O 2 | Hevea bl
brasiliensis (Euphorbiaceae) (TF Eﬂ?r@ﬁ IS (AT A<ER) NS TR | GRIST Ficus elastica (SO
A9R), Palaquium gutta, Castilla elastica TS5IM JUFY Y (A8 AN AR IEIT @2 FA AW |
2APEF AT QNS FlAW TACH AR TeAM F1 T | GTARS N IR I | RO @ o % g
T AR So |-

JRA : 37, I, WoNT, e, Reee Fonva TR (ot FAIF & AR 99O I | (A,
ST, IR, WS T (ofre-8 7S 2T |

Fe-gw e T

fAfore srqRes 6T, TRWIE 8 SEEs W e |  re =t wpife ¢ frEE wer wwar e
ARGITEA FRPE APCS AT | (N AT A - G ARGCS G T @00 ATS |
ARTFERTe Tt e, mwﬁmteﬂﬂiﬁ—wﬂw;

_Raedt e

fog fifores apmafa= 9w BRfFaReT 8 TwfEftie @ SeEm | W 91 et N SiEDar
P41 AT

'W(Carutennids):tﬂﬁwm fomitars | fOI-Feafbw rer St eorgel
FA AR TS ¢d | RG] RO-IABT A YR I3 FLOWMPE™ O/ | NHICHCE
%WW@W‘IW—QWWWC@mm(rhﬂdnpsm)Z@ﬁWI ACTARH

MBS (vision) WIF BCA | TGTNA IO, A&, GLACH! JSJNW (ALF (46T FIANGA 2N T |

mﬁﬁ (Steroids) : Testosterone % Estrogen (AT COAC AN T (NFWE AINTS @1 G
forEe 321 Cortisol ICAZIZCWE 8 (AT &N, = SRPIT, A1 SNy G2 @ R0 S=wiw AT |
Cholesterol eItz tofq =7 W2 @RIT Rife o =T I(J, Testosterone TR NN COAFT AN
B o1 5 RO I1& R | Bile salt (SfOS AR A TN ATHR b TGN SMIT IR | WS
SR (FICTEOIT {NAIF o9 % 0 TS 97 | T0F LDL (Low Density Lipoprotein) I T
F$%q {$8 HDL (High Density Lipoprotein) (A% AP W&« |
%/ RBIRNPRR (Vitamins) : FICAMBAEAC GR CHIET-G7 T F6F FEHINAS NRGT (isoprene)-d

AP AT @ (FICSEH FRfm-97 T toft T | FAbaEe (@ ROfRT-A 0o 27 | ¥7 w=”
T QP R W, ASIE @ W R IR RS =@ | ROIRE-D S Atz FyEhm e R 7 1 @9
FOI TS Ry @M = 1 93 v+ e BBI-E e «ftfvw |« a1 are-feme e wfoee

e (e e T 30T )| POMRF-K /e *1IeR_Rwe Anear I7 | IR_IE W@ FoREe 0o 30d |
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YO G-y “q
AT TS GG 4TS Y IR | A0S FIN fSBIRM 201 B 8 C G A1fre Smaiy fSo1fe Zer A, D,

E€K |
\)@Em |12 (AT W (Role of Lipids in Living Body)

¥ e S 17 Rond WRee o | Stem o7 BT o e @R SEEIeE T
TG *f& AR 37 | |

/m@mwwwﬁﬁmmwewﬁwﬁﬁwﬁmml
/ﬂmﬁﬁwamwwﬁmaqﬁmm:

FHACRIT (FICTA WAL RS TS G (A |

HAIfTe I FSBIR 2+ B 8 C YR Afre Smaaw 6= =+ A, D,E 8 K |
LT SRR FfEAT BLHFA (G AL F ¥ R F1e 3¢ |
ATt §rad e 1fees 5 ot e e s <6 |

creTer oy e Bfera s1e @ et fAmr (Ate AWt YA 1 |

PRSI e Sfemw Poife i 9 | DA'T. ;
e etz sy ceifbs (Fresieanfss), mgi’;r%ﬁjﬂnwﬁvw|

* ¥ ¥ ¥ ¥ * *

mwﬁﬁ@mm mem
HPA : T
y | It =pife @Wﬁmmmﬁﬁﬂ mﬁ’mwmw@m foufre wife
T |
| TG e e ot Tt St | =& e vz T BIIE|
IS | -
o | EPfe | 2t w1t Wife 638 g b FoeEs | (@RI 15w e I’E
aFo PRI Y IS | |
8 | Ghae RS s | fam Pemfer, 3%, | @ECSE,
AR &S (FIET AT A9 | GB35
¢ N it e (639 wreeRn a1 | Aifv afStar e s v ArSl, J8 8 B
I -G MY IS | USR]

TSR (Enzyme) I LA

GNETRY T (e oW | Iy RSN WS SEWER [Mue AnE |  weney fAfey
fferme Sremze 3t fAferaR Qe s I gk [femn oy weiffEserny 3@ zw o) ¥ =@
EIITow (living system) SO M-S S QAR GRERY I$S RS | RE@\ $7 (F. H.
Kuhne) Sbrab AT FeR GTERE *Rfb JIZR I | B Iy wileaesr WRES T Sbda A | A=
(James Sumner, 1926) WY {BRAHE (urease) ANF GTEIRAD (P TS T IAT GR I @,
"enzymes are proteins" | YOGHC A BfFa FITTHHT & *MIfF qen2y RN *He I |1 @
ceifo= STt SEa e e Rt g gafte e g R{ftrna <17 fFrsan 19 ¢ wefRfss
(16 ATATF) ATF, ©OF GAGIRT I | GG 064 WIS (organic catalyst) I (A A |
GRERN FIE , YRGS, G, MGG 8 TR N 19 | Py g G20 T, O,
WOl IR, SUTHINET , TSARRI &9fS Gliet A 0= ST R |
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(FIH TR | o0

TSR (SIS A8y I e’ 4
S| e T et e | MA T 22/"7/@
Y| BRI GHEIRT FARC (colloid) FCA NG FA |
9 | 93 FfFIfTST pH 741 NS | 515 GTIZIR pH 6-9 T LT HA0oed @ feraraie |
8| Al O &9 (heat sensitive) SR FYRFIS 35°C — 40°C SR s femari= | e o
GETRY 98 T I | [P I oA T = A1
MW%WWWWWWWWI
v | GTEIRY @I RfFaw Taee Tafie o 58 RiEm SIURYE (state of equilibrium) ARISH
FEA
q | SRR IS e odie @A @3 WM g ERy egEe b fAWe [ ar AW
fafea apoite geife 3, o7 [Afes 7 |
b | GTEIRY By FITS (PR TRAY T IR IIIOF &y Grnd “Afed QT+ 27 |
51 I 79GSRy AIfNCS HI9T |
Yo | &F NIt (Sfereld 3f¥)) gong aeReE IS 78 = |
e aPNe (BT : 9 gFEiaN: @fbREro, Ok @ity sewer Sufiar SmitTeR
GRGIRPIYCRT 1 Mo Tomi | q3fb e aendens SpfSer spifie st ¢ S ff4fe | fog
fon wvEReE ST SmfFies FRIAYT 8 S O 7 2T A | GTERA ST 8 FRAW TS ARIeR
feramie | @1-gTend, @-F7139 Foa ToAfgfere aendtnd fear gAfEe =0 | GTenR YRS HAlfe
PIae 8 ¥ SETRIRE GINT | G WH AT QTS @, TR (@IDN2 TRy T Sy
AFCEG, ISR @RIRe, el e Tee Qe O &2y Sgrsfas =1 T% O (50-100°C),
s @ef ¥ Fonfva T YTEReR IS 98 T I |

GTEIRTTR AP : FYRTS &G 52 IPFB 6o S8 I aeReT FFa Fa1 T | I S |
HARTGO G 499 SPAICE, R | R 439 Spiiee aR © | ARERe-Risar fifers a2y sepie )

) | ARCRG-GF & FPIE : Genay K 8947 [l S SItF I =7 FCRD (substrate) | & ARCR0
Ol (@ AR @ GEIRY fFall I O (ITE- '9&° (ase) @M I IS T3 A1 T | (qIF—

ARTRY IR

(i) TPEE-GIAN '9EH AN RT = TIES
(i) TCFA-9F AN ‘9§ @A™ I = IofTE
(iii) TREAN-GF AR ‘9& AN FE = RS
(iv) DREFW-92 AN ‘@& @M IE = DIREPTES
v) f"foe-93 e ‘a5 @ I = RN
(vi) (HIfBF-9F TN ‘9 @MY IR = b

R | RitF @« =P - awﬁﬂmwﬁﬁﬂmwﬁsmmmmﬁf@mw
AUTRTT AL ‘& (@ ICH QTSI AN FAT T | G0 QL MY Aft (AT 20 |

Resm s + % TEIRCNS I
QIR IR + q& | = @™
SFHTC + G5 = SfFreT

Rere=H + a5 = faeres
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YO8 GIRSN-2NT 2@

© | FRCRG-RIGFR P (AMB) P : TREHIET AN TSI I @ T Q SO FNP
A = | RS (s AMe I @RITS @ S8 IS 391 2 | @9 JR_eR0 @IE (JI3e)
R GTEIRY FIRAEG, BIR & AN (A AR ARG | IE (AT PIG-L-FE6 FBINA @
GAEIRY IEFA T | FFIRAT ANRFOF WIPC (NF NIFCF FIFe tofaq [RfFaa gTeniem [
AR WYIHE IS | GRS FFFIIPIIAS , FACHYCII-N RIS 671w |

EAPRDF s (FT-F7BA, (FI-ITE12Y

s 9 GTEIRNR 5T | (@ GTEIRN vy @IS i e e 1 T =T GTEidy |
n (AT (P} GTEI (RIS SRT AN @I AT R RIS AT | @ (AT QTR

(U IHTCF) I W FAGLIOT I (conjugated proteins).

0 TGOS @B G @AIf5T SRATF SOITAGTONEN (apoenzyme) 6 |

n  IAGODC Aot F9-cAIfbs 1 Sl et caArRbe o9t 37 (IR, @fbgE w7
AT @ AT SR & AT O @R =9 90+ |)

GHEROR @APRGE FA @I 197 SR @OF (uetal) X OIS F-FTIR (co-factor) I
T | g Geaaee W RTShe I ST, @H- Fe?*, Mg, Zn** &8f% |

(II- GG (Co-enzymes)
GEIRCIR AP FaAfe (FICAT & IS AW == (organic compound) It (FI-ITHIEY
(co-enzyme) 91 23; (AF- FAD, NAD, ATP 29j1fw |
GNP fERIIPICT (FI-GTEnRA AYAIS ARCGRE S @ GoF feames 20 O a&ST (acceptor)
20T 1 FAACHRE-9T AN @ GON @M T O RIS (donor) RO I I(F | GASIRY IS (FI-GFEIZN
SR F I AT IR FEFS] IR AN | FEO e F G (FT-Genq -
(i) FAD. = Flavin Adenine Dinucleotide : «f0 fCZRIGIfETTE Q&I AL FIEF IFA GR A
(S JRG e [UF 8 &= I FADH, (F “if99® 37 |
FADH, = Reduced Flavin Adenine Dinucleotide
(i) FMN = Flavin Mononucleotide (fSBIfS« B,-STAMEACED) |
(iii) NAD = Nicotinamide Adenine Dinucleotide : b feZREITETTHAES GTGIRCTT ALY IIE I AR
QM 20O TRGITEH [90F 8 &= I NADH + H (© “ifq® 97 |
NADH + H' = Reduced Nicotinamide Adenine Dinucleotide

(iv) NADP = Nicotinamide Adenine Dinucleotide Phnsphate
NADPH + H" = Reduced Nicotinamide Adenine Dinucleotide Phosphate

(v) Co-A = Co-enzyme A : ﬁlﬁﬁ-—B HARCAITES € GRS G A @l-GTEI2T-A
ﬂﬁmm’s:ﬂrﬁ@ﬁm MEGF BT 5, COF & B @IFF KT Co-A
faraweIe o1% 909 |

(vi) ATP = Adenosine Triphosphate : q& &9 SIS, qF Y A& a1 G 7 =Y TF6
A ATP P | @@ Ficee Ffew wara felie famm % s +ca )

AR FIET (1T (Mechanism of enzyme action) I IF4&GS
@1eaT e eReTe 99 91 IS Afest ¥ I RS F-G (active site) AT | WW@W
Emil Fischer (Sbr58) NG SHIPLS A0 B I | AFTAYDBIRC (G (Fefee-a7 N4y

Wb ARG PP 2 | WRHS ARG @ ARCHLE FE e SPI-51Ra Trot W8 1 (5) &N FRCES
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(P PR 20¢

Y ATEIRT A G O YRS AR RIS XA GTGIA-ACRE @ Y 7 1 (2) oS oticy
ARERA-AATRE @1 (8T FITH Fp 471 B = Gk ey wAfRfEeeny e o I |

wTbe WEs
()

' >
Ll =) -6

NG + A€CRG (A 9 B) — AFGIRY-AEERE Y — IR + (AMEIF (C 9R D)
THIZA : T + S — G-I — EG + ACF (AP + FLIE)
o ©.0 : TSR & @

(AT (FICAT CFTQ GTERCAI SFOS RS- ARCRG MOPONS 'fit' T 1| P (FF FECRE
WRHLS ARD-9Q RIE T R GTERER T ARCET T I GR GFH3Y ARACLEE AP
WO ARG-9 “fit' FCI T | Q& 9T T “induced fit’ | @ FRTT SHABIR TSI ARSIIET T T
PN R | GEIRT fera T induced fit effemi ewrgeys, o1 71 2= RS sgoreracst 794 2ot 1 |

g PR M4 enReR e w303 1 R TR | o BB e | &ARRBA (inhibitor)
GTERGH SRS HRG-q AR RIS TH I; FT ACRE @ SII0S HI6-4 9K & XS
AT A | T GTERT PG FAS A 71 | AR FOF 2ARII57 (IMFFRA) S MIF QT &=y
(RIAT GL RIS WA GTEGRER SIFOS ARG §8 I (FC, INGR ARCBE ORI IS 206 A 1 |

ARCEHS SF0S

PO

e Ao wasmwaa

fo@ ©.8 : TR FITGTA (I : induced fit '8 inhibitor

I R TR SR AR G AR A | o7 IS '@ ey ST ARASTAT 2B A | @
AT GNEIRACE I = Allosteric enzymes | SUTFIHRF HGIRNT SRIIS! FRET 904 effector
NS RO oY | w99, TR0 WIS A6 YOl SICORS A25-« Y A W Jreod Rowg

w9r 39=fI07 fRrie o 3a |
QI AR e sy Fare ot ofofie «feq waek =11 9@ Sfefie wfere IR S
T | GTERI-ARCRe-9F IR =fE 39 OIR I I Y ARCES =Y VSRR A J&

T \ﬂ‘lﬁlﬁ-ﬂlﬁ@ﬁ o 34, T fferaa Q9 @re 9w
¥ "
' i ! g e o e e L P A L ral ] 1:;_ . ) i ¥
s T Y e __.1,_.:.:.._-.:,-:,! J‘ .-"m@'-‘l'- "5-".-¢L'F§--'i‘:- i .."‘::,_uluu.:[ |_.
. : - E ¥ g e i— i o
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YOY G- @

GTERTE AR (Classification of Enzymes) : 707 &Ffeq ey fofe 3 @TenRernre
ARRATS T T | SRE B @ RRRS gefe 3 o 6o e Fae qreteReE ERiRe
341 I |

(F) 1o CAPIBITRT @R : olow tafBifefes qrendy TP, I

blmWM(Simpleenzymes):Cﬂuﬂﬂﬁﬁmﬂ“ﬁﬁl{ﬁ?%ﬁmﬁﬂmmww
GHEIRY A | (T IS, AT |

3 | A T IS GFHET (Complex A conjugated enzymes) : X ANEIRCNE (BT SR A
G375 AT T T AMF ONF AT GAEIRN I FAGLNDOT GG 11 2 | @AF-FAD, NAD.

(%) B R RS eoie 0 o e R ¥ qrentwnRee ks e @R F

X

@Wﬁ (Oxido-reductases) GASIRN : ’ﬁ[@'ﬂ GG (I AR Y WRGIEH,
SRErE AT SFRG SRS 03 Sl (I AT (TP QT TS I | SATE A I RCHITEA
e 41 BCTRET SPRRECE 3T 20 SRS (oxidation) 1 SR | SR TIRUGICE FRTAT [ SHSHCE
e 4 3RS @ 20 RS (reduction) fREt | A G EiRe-RE (oxidation-
reductinn)lﬂﬂﬁ?ﬁw{ﬂ I mmmﬁ,ﬂmﬂm@mﬁw

foRrgifene |

- TMRNIRREE + FTIC < > 3 oy i
NAD/._—\NADH+H+

T NAD Reiffe =t (F2@ITET @ TF) NADH + HY (® TS AR YR O-TFTAIEILC
RGeS T GRS (oxidized) TR I

@m (Transferase) GTEIEY : G GO qAGIIN (PIAT GO st Zre G0 FAE (TTH-
NH, ) SIS @ S G0 Amedd A RIS FAS FRAS! I AT—FIRCE |

TR TS + ST IR ST AT, o RSB SO + SRS ST

qURTE YR SIPTE S NH, &9 Sopiie @ STHET WIioe Siveed A I& T O
WIARDE WS s g @ e o- RFonbiRe wifie sfers 2R | S

@Wmﬂmmydrulase)m=ﬂﬁl@mﬁwmmm

TET Y ANE O RIS @ ONF TRGFNRLM (TG-[RTIE) IS FRES! P TP,
@D, ST, GOIEE 2/1M Q SR qHeNRy |

FICAS + A TR, TEE + FIE

(3) MRS (Lyase) RN : @ G N TRGEREF @ GRY-RERT TP S TR
ARCRGT @A FTIE PR (YTRA) IR A0S | G -9, FEF-SIEH, IEA-FRGITE
oSS AT 6o I I AT SRS, WRGIRGE e, freucre, Rhe Frce
i |

RS, b T T DO o o RFITAReRIRE + TIRRIREIE SRS 0
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(P RN Y99

@mtcamm (Isomerase) INENRN : @ TION GHEIRN SIECIE (aldose) R THOTE (ketose)

APIR GF SRCNCNEP ARTST AT I AR -SRGNICRS , feehs |
FACHI YR -SNRANCES
PTIG-H-FNFC < = FIG-Y-FACFO
@W (Lygase) SIRY : @ GOSN G&12N ATP-4F FESH Y32 Il STOI4F ACROE RIS
JE T9F @AM B I ANH—Lo1NE Fraeieser, stz -9 Fiartbe, Adwced ST |

WW+NH3+ATP T PIeesr A= + ADP + Pi

SR GEIRY IR A DNAWWWWWW@I DNA #2016 2
I(F FIEFS DNA 18T AFNE DNA-GF A RIS I =T |

q | FAAETE (Carboxylase) GTHIRY : Q@ TS GRER (PICAT AT ST CO, W‘I‘ﬂ@ TS
WA @I oW 20 CO, [T A0S =TT F03; @NA—BPIIIHETE |

ST AT T AT - ReBrBii s + Co,

b | Qﬁmﬁmpimerase}m@:ﬂmﬂmmmﬂﬂ GfANITE AfFS TS
RISl A | AR FYT] (FINE G0 FIET GO Frpaca== ey Ardsrafes |
» | FFRIZAE (Phosphorylase) GHEIRY : Q QIO NG (FICAT AR AL TG FA TS

30O I BT g Zro ToCes o fAfvey Fa0e T2 IF; AL HPIREAT |
ACFE + ATP PRI (':m'ﬁ'it“ﬁ? YIIE-H-FCFG + ADP

.%aﬂ((ﬁﬁ [UB SIFPAIC &R &N & 97 |) MA | 131"ﬂ
: b
S | O : 40° (1. U9 8HTT TR 0° (1. 31 ©OF [qod ormaR  aeRead sifsifaer nredeny 3

| 35 C — 40° C OV Gw&I2rad e 29 S @R | 12 @ SHY@E A99 SNl

(optimum temperature) 911 7 |

B pH : Hef® & 1 ASHE 199 Gen2as FRIRST T8 27 | I GHERE ¥ pH -
b GF WY AT | G G0 TGN IS G0 9B IAGNN pH AT |

- qTEIRY Ao pH 3

CW R.0 'T .-—'\Q

ET 5] 8.¢ D"* 14 -
CFRIES e.

EY G €3] q.0

ﬁ“-’[ﬁ‘l?[ br.o

m@ﬂmﬁﬁﬁﬁmﬁammwmmﬁwlm%ﬂﬁq P
foifmr At |

. Y : (AT (IICAT Grod (ATH— Mg™, Mn™, Co, Ni) ToifEfs arendog srfwser fera (¢ |
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