oS, ST
@I P @S, FFTare, @TERy

CELL CHEMISTRY

oS SHTR T AP ST o3 | PR APIRAS SAMIET (FRfTSA | Ty fofiey

R APTE A ST CSINRT @ NI TS AR | P
«Q SR A6 #1vy Fredfar 1 4t Fieg— : = ;né' ]

& ST ATHE AW ST 0T | 19 > ebsial ]
o AR, 5T @ RS @RRET | 3 "‘3” “'s'm"': kbl

& SRR ICEIRAGE , (5w @ Fifdires gfiat | i W

< T A AR R fra egfs + e .

: - - As ¢ e r wifig

o TOTHE @ eRRET MY | e Ao A

< Rfeq o wrier Swmres I9a7 ) sy q TSR qI SLHF

AP b | TSR DI (T AT oo

mmwwmmemical Components inaCell). ,

T T GIRCIRA W7 8 I (IS | (FNT G (T 5 SAMIT Cofzr =7 2. RIS 7 |
mﬁmw@mmmmlmwmemmmﬁw
mmmnmwmmmwmﬁmlmewm
fafoR T AR TAMRGTTR 9, Ao & N T T O ORI A SR
(Biochemistry) 1 ¥ | T8 SRATTR R 06T e (7 B NG T O T A | g
Oﬁmfﬁmﬁﬁmmwo—bowwmlWNW{’TWWWWW(SOIidmamrS)
11 396 G, @= C, H, O, N, P, K, Ca, Mg, Fe, Na, Cl, Mn, B, S, Mo, Cu @ Zn e 9 sty

ﬁw«ﬁﬁmnmmmﬁmmmmﬁfw,wﬁmm, o, feles

W,WWWW,%HGWWWIWWWW%WIWW

| M, TR, WA, N, O, PwAr, “ReRl, e Sepfive AR A Se e 97 e 9

| R A

Rt Wﬁ?,?m(maﬁer)mmlﬁﬁm@ﬁ(elemem)wm|@mmﬁmm
S (RICAT FT 98 ANGH I AT S e AFIAAE G 4L element |

G TSP @S (Bomi) a3 1 536 WFITST Ty ie=m 0% R O, C, H; 8 N,
T4 #If6S | ST G5 Ca, P, K, S, Na, Cl, Mg 81 #Afite it |

GPCITEY FEOT SR 3 O (P87 47 ANTS A OF T atom M R | T TS N5 s

0T G5 AT oY | BT FEee (FBFERIGT) @B (+) @R FEE (o) G A | Risfrmm
2 A SERAE JCTRA AP | SRR BT TPRATE (G (+) 8 RCTRGH (=) UCE |
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I PR
o9

FIBS (Compound) 1 A : 5 A1 O Wi GRS HF(HE SIS YT 20 < F11%s
e oI5 T QTR 2H, + O, = 2H,0 TR H, @ 0, A2 SRATS J& 2 A T der oo
IAE | B BTG G FIHTAF J09H (Chemical bond) TITH FGE FRIS ATLF |

IS I (Chemical bond) : IS I© YRS f&9 &4F[ 5 IUT lonic (mm), Covalent
(CITSIT=0) M Hydrogen bond (FRGIEA TS) | ‘

HfRF I (lonic bond) : wfe <o dfsfie = g6 WWWI@WCWWWWW
SR S B YT T | AT G5 TG R AR bR 2 @< e et o ¥
OIS STERAE 27 | Bow SIERME (+ ST —) SHYTE R (ion) I | A0S (+) g I oe
(-) SISRME S AFeTod AT S O T T SRS 99 COfd 2 |

ma@ (Covalent bond) : 4fo GGTNE T4y RGO Wﬁﬁw °© v
=) it GOrE WY 2R e el T @ I tofd =¥ O Z=T Nonpolar covalent I5 |
Waﬁs‘aﬁmmmmwﬁmmwt@ﬁmwmPolarcovalentw|

O .
7\ 7 N\
H H H H

o}
7N
H H

S /O\

FROGILE I© H H
H,0: &3 oAl &g iR TS ARGITEA I8
@ 0.5 : (FTE 99 '8 JRAGIEA T |

Z3mmIte 9© (Hydrogen bond) : 9 AYJ e sfEive PERFE RGTEA AN (atom) IR
S9@ WA (molecule) SRR @ite BIERMAE AR T4 s =¥F (attraction force) FICT A
2 tol T O T TR I | _

(512 T© (Peptide bond) :@WW&W?Wl@@W%\

FRTFPTRES T (Glycosidic bond) : TAFTRIRGSTES T TS T REPIRES I8 |

Wﬂlﬁ?ﬂﬁﬁ@'{ﬂm (Organic molecule) : W T SRR QA IR AR 3o
?mmmmmmmwmm;wwmwmmmmm
e eRey ¥ W A GRS CPICAl PTG Y (R O T e AN (inorganic

— ]

compound) |

@A terasa AT (reactive) aFlT% 991 T Functional Group | S b ISV Functional
group-99 ®wrEad (WA 21 | Functional group YIS SR 3T AT = |
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eafawr-ae

Different Functional Groups
Name (3TW) Structure ('ﬁﬁ) Molecule Class (%9, cf) Example (BATZa7)
Hydroxyl —C—|OH Alcohol Ethyl Alcohol
LT LTI Acetaldch de
—C—|C=0 . Aldehyde y
oyl N |
H
or
C—i{C=0 Ketone Acetone
|
0
Carboxyl —C—{COOH Oranic acid Acetic acid
or o)
Vi
—C=lc 7
\OH
Amino —C—iNH, Amino acid Alanine
or H
—C— N<
H
Phosphate —C— PO | Glyceraldehyde-3-Phosphate
o0~
or l Nucleotide
—C—! O—P—0- Nucleic acid
(0]
—
Sulfhydril —C— [SH] many cellular Mercatoethanol
""""""""" ' molecules
. .

sfetire farema e Gicr fuu T toee, Cnw- GRS, e, P o RSP
WIS | fATs @ ANCE S STHGAT W T
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g PR Jo¢

FIARIZGT (Carbohydrates) [ =4
ST G wgeld MR oA @ e SoA 2 PRI | S AW ST edie

BoMING ICIIRGD |
W%WW,W,WGWWM@WWW;
IR I, ARGIEA 8 SfFEAT TS S R 35 | AHA- PG (CeH;0) | ST SCAF (T IR
AT R ST 7 AES (5T FIEIRIZED; - G (CiHpOny) | SR G SRS €Tt
51 FARIZED T - TGRS (HCHO), WIFib ST (CH,COOH) Z9JIf# | ST 4t

| (S @PFRR) | | | .
IWEA O I (AT FIRRAGD AL TR o HIew ‘e S Sd] GF ]
g AT @F 99 FEH (CH,0) @ SIS sfye fafeq 2P @M (Diverse compounds based on the
es) | @ TR FHEID @G MAPTIPRIGH -G (0 LT

general formula CH,O are carbohydrat
(O JoTE, TR T9I1MH) | a@ﬂﬁmmmﬂmmwmmémmﬁ
pIEIGIRIEUCES THAI T GFQ AT TP

e T ATAET T | T G Y JEE 6 GF A I
mw%mmawmmmm,wzﬁmwmwﬁmmmm
T, O TIEE-GF FL AR CpoHyOn | ST BRowe SRl SR ¢o—bo S JARIZED

mnmﬁwﬂﬁm@ammmmﬁm@ﬁmmmmmmﬁm%mew

B T AT |
WWWWlWWWWWWI

@f JIERIRELOT T :
Sfemag 318, I, S, T, %,m@ﬁwmemﬁmmum
m,cﬁﬁeqawmﬁﬁwm,wmwﬁw@ammﬁmﬂﬁmmn

FAETEEe (6AR) eI iET
>|@W(ﬁﬁ),m(mﬁ)mmm®ﬂwl

3 1 @ e R () A1 ImRAT (CFEETe) |

© | @RI St AT ST AT 2 |

8 | AR ATS SHIA BT WAPTIRIRS TS G |

¢ | SIPTEa A feT B 9167 I |

b | <@ S HE 8 S AT 4 I |

SRTR IR -7 F1E : 0> PARIRGD - 1T e 1 T
>|mmam@<ﬂmmwmamm@m%%‘wﬁml
3 1 Bfsraa ek o Mol TAm ReTa e 6 | -
o | Efgwag oAl ARTAGTEA ST FISTAT (carbon skeleton) EWIN I |

8 | AT TG AREA AL RO 7o = |

¢ | Tfewrarz e o fZriee e @ |
b | FIFS 5, (@] B W] ¢FGHd BT FIEIRET Ao SreRd 37 |

)

GIR-37 (T)-38
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o

» | CFJCIE,

GRf@E-2UT 9ig

a1 Ao ST - GEIRTNE ST et R AT | @H-ATP, NADP, FAD o |
w | 911G wrf3e 8 sfiiar spitie eIt SRRy $6d |
RS, IR, (il XN IIERIZGT (1 MBI 4T T |

yo | fABTFe SIRTEA e BolmH A3 @ feafaideme 2 (b rasaren FndzRmEs |
33 | S, R, TGN HRCICEG AAF FICRIROGE T LA |
3 | SINITHA GTifeT® SIRRwT AWy, 3, ST O SRS SAT JIERIRGE (ATF ST |
s QalﬁW@ﬂﬁW@WW@%Wm,

faee R waaa FIAI2Eeod FRAFS 99T (neTl e

(F) TR el TR 02 FIRIRWS ¥ &F1; TA— (3) *P : @71 Fiew [, wmme ak ~Aifacs
R, @N- YU, PR, JIEE 901W; (R) TP = @ WA (@ w1, smEmw @R SAfice
SHIA, (TN~ F5T6, GRICeTTer, AIRCPe 91 |

(%) TR 107 w7 SRS FARIREGETE 41T B @RS ©fFf 31 W | GoT - § | TAPTIRRIRG

(Monosaccharides);

3 | SIFFRIRG (Disaccharides);

Y
“R‘ / v v Y
. )
‘; Y Y v Y
| eeE TSP EEUGRORIE] T-fABERR Sria
| ) ) 3 '
| R U= ek ofs v Y i
y v WW 'ﬂf*@
| |o B (3-C) o S o ITTRIRE ! ¥
o (B (4-C) o GTERIGIE | [o CGGPURRIRG | | [¢ OFLT™ o 3576 T CYSTE
® (ATHTE (5-C) o IS o cFBPTIREIRS | [0 oo o ACHIEH
o (A (6-C)
® RBTE (7-C)

0 | SETIFFRIRS (Oligosaccharides) «R

8 | ARPIIFIAIZS (Polysaccharides) | fTH AR 1o Sl PrARIZGTow cifdfierst 9T <war <eetm |

3 | FAPDIPIAIREG (Monosaccharides; fF mono = 9G¥ GR saccharin = sugar I BR) : @
FERETT AGEROF T OF QA R PIARIR@E qFE AN I A GOTTR
TAPTRRIZS | TAPTRIZG ST Sibe FRIR0E0 Cofed MofiF RTAD (building unit) RETI F1w
7 | 7 FILED TS TR CyHj,0, | TAPTIFRIRGTR GG Y& SYFERIRE &4 (-CHO) A FRBH
F4 (-CO-) IR GIEF WRUGIHT (—OH) &F1 ATF | TAPTIFEIR0G LA TRAT ©0-do | FECAI FRA
ST TAPTRIAIZGS fon FdafafB Qe (triose), B PIEARME GQEIS (tetrose), A6 IR

G
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PR ——

. (P PIRE yo0q

-~

¢ (pentose) , Y AT oG (hexose), TS PHEAfM2 @01 (Heptose) &e51% SITat et 4
2 | EIROICRR SR TAPTIFRIRG SFoare SREmEd D Pifegs |

TAPTIPHIROSTETS SEERIRT @b+ (-CHO) I RRBM @9 (>C=0) &I A @l fams
(reducing) *WIY ROT T I@ | I&ER ~CHO 3, >C=0 FTF IAEGoCs RTEPR i
(reducing sugar) T T | QAT HAE Cu(OH), (FFofae 2=Rm@rHIRe) ©& *jaiisd -CHO 41, C = O
FoR S R s f5%em smRe-9 (Cu,0) e =, a1 =@ Ut Sred Zond o 24 |

RITEER =i =R FaTe B2 @ ATl (T T | WAPTAIRGTR A4Rere 2 amiaf2 |
() JG® (triose, C;HO;) : for IRFE H
TAFTIFRIRESE N =W Grwe ) ekl R @c'=o ® CH,0H

TR SR =T o W B @ 8 gy b o :
TAPTIFRIRG | Sfetw G TT6 GBI Rew I1& 6 | I
RITRIRRIRS-a ST TR @l T SR o eon QLK
AT SRR aFat FoiT 0 ok SRR it AIeRRe %‘mﬁm
TR TR T SR T T @ RO e e ) T
(@ | IR PAUIRSRIRT T (5 SHFTSIEr (aldose) Il @9 SI3ZR@IE SMFTER 2 9o
OIS (ketose) ¥ | SYEIORIIT R PO P I+ =7 FfCTFR & (reducing group) FIFT &=
RS2 IRoT AT 0 TS (oxidation) 20T I R & Gt RGNS (reduction) 2 | ©IR WG
@ R aFoige ol 3o =7 SRR IR (reducing sugar) 1 RS =44 |

(i) (GRS (tetrose, C;Hg0,) : DI IEARME WAPTIPHIRCCS < ZH (BRI |
SRS (erythrose) E GG SHFICOTE KT R RS 0o q@{b fRbrer =i | ci=o
TRt iR oFa «ff FRRIE-4 Tt Rew Raw o6 | e 5 91 ol g

—C—OH

e H~<<£—0H
(iii) CCOTE (pentose, CH,y05) : *iI6 FEARME TAPTIARICIE I A CATTIE |

SR, AT, RARRRETE ¢ SRS 2 SOFTeR R @R AR ¢ 20 On

FIRCEIE O fRPCBTer T | '. D- ¥
m IREE (ribose) : @ T =fc ey <w H o

FEARMBE SIS *P | Sbred AT Emil Fisher @b c”

WaEE 36 | S AZRACHHS WBTeT (RNA) 96 %07 H—C—OH CH,0H OH

g% | 97 TofF MWEFS CsH, 05 | @ 36 (-CHO) H-c'-ou ' /HOH\C

94 AT AT SYPTSTATONST T = | AIRCAIST *FAA H—(II—OH | I_(I:/l

TTE 5e° G1., MF HCl @7 e R o THResaw | Haye

G TeAy F0A1 RNA-(S (FFWE TRE@E PR i Raiis

REfpebTEs 1 FOFeTRs Lofice Sl W | b R (P R
fEfam a1 nefafafem @1 «@ Y & 20 qalt MePenRe Sevy ora | MeRresidres s ot =Ns1 -
FES 5 20 AEPEBIRTE AfRTS 2 | P RETreR W 211 ol efemres AT ST AFH

FA1 ATP, NAD+, NADP+, FAD, Co-A RO TE€-W9a SR8 AR [ LS | AR A&
TSP |

/
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\ovr G- @

n TESFRAIZE (deoxyribose) : feafEaIRTare ]?
oK G S @a"-\ﬁ"ﬁ (TS *[oiist | @ i 1$=0 CH,OH OH

FREFS C5H 0,4 | TS GG FERIRE (-CHO) &4 B lc /HOH\ é
(fome Fep™g) AW @O - HC—OH N /1
WEerTtEe ) ot ARG PAR- b ; oh q cl__cl H
TR, AT @Y @R @, G YR P —OH P sCH,OH OH H

AfAS @ gI o ZRGITEA (H) #1999 SR | D-ZW(WW) ﬁ-D-Z,W(ﬁZW)
foufy od = @A Q! (without oxygen)
qumeﬁ&r@m&laamwﬁﬂwmmmﬁf@ﬁﬂmﬁﬁﬁﬁ%mm,n
G,C)Wwaaﬁ‘ﬁw@ﬁ%@\'mﬁwvﬁmuQWQWWWHWWWWW
Refafetrdize 3 =) DNA-fiERe wpiftes fefrebiRe orm e o fwEre F
o fRERIRTAIS 71 | @ NP RST DNA #16 759 7 | FeefSaidrare faerael Frorg |

a FRGEE (ribulose) : AZLEEG ZCEA GFGACH (ATHTE TAPTIPRIRS | 45 Sefe N6 aFio
Wﬂ(>c=0)mnmeW|Wma@maﬁqmﬁmmw
AT S ,¢-BIRTEFD | 5 IR CO, ARF R I T | ¢t 7tz FRefae =@ 9o
PR Get 5159 <63 T 310 e i spifeed gio 91y e 30 |

AR @ FewfERREe 91 g AT

sAfrea fewm AR [CEEEIEI ]
> | eSSt «ft 2T RNA @7 Sz ©omi | 5 21T DNA @3 SR SoAWE |
L HCl- 2 s | =5 HCl wyifsd sy R 3 15 HCI Sifired e [icrar S

R FrRRpeaE SIfTe Coff 4 | el Spfe tof <6 |
© | SfETE Ay | oo o1oen ¢ff SfHEm 2R AT | iR slot 8f6 SfHFTE ~we AT |
8 | —OH aF%f R FEA ARG AL —~OH = TS ACE | | IR FIET R A0 (9T H TS AT |
@ | SRR TASRPSHIRT ¢ *F31 tofire wReaRd I | | RlEeirebIRe 1ot SRemzet I3 |

(iv) THIE (hexose, CgH;,04) & b FIEANEE TAPTIPRIRCCS o1 A A | A0S, TS,
AFETCIE 2L SYFTCSTS *Fal qR FLB & T 9T FRpiGIe =60 | A SWCPI [& @ LT &y
o FNARIGo-9F S+ R e 303 | RIS 3w 8 FISTE IF ST AN AR
{1\ I |

n 3G (Glucose) : LIS A CHEE G0 ST TAPHIFRIRG | SEATFIT FIqT S{GA
G ANGT TR | GF SHRE TRIFS CeH ;04 | b G0 TFTEIRIET TR Gre SIEeREs &
(— CHO) OTR | «ft b SRR »aim 3t Remmseres == |

Sy e 2I1<eT o1 8 WYL &R ATPIE ATF | AP WA YRGS AR *[SFqT 3300 Ol | GF
SAF A @A =P (grape sugar) I AT A0 I =7 | SRS TS FRCAT Aew amd R
faara < =1 1 PIa R g e L | '

BeAM ¢ 2FS ol : afore 7w TfEn (ATF LI Terifite 2q | WRE MR ARG
A TG 8 FoT6 (T LG 8 FLIE &FO F4 I |

a8y : ograre AW wEmR g | 9 iR @R AT SReeR 598w | off SRR Wy gefw
g ZUTTd ST |

mm:(ﬁ)@%%&tﬂmm—mwmﬁﬁﬁm (ii) 9> @ Fo =
QT | (i) TSR W91 AW Y TR AT TN (iv) PRI QI R o Foregy gearen

/
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CHTY TRM pYoY:Y

1

a5 | (v) FSOIfm By teft wam oy gearer 479%® @ | (vi) geare safbea tefa ¢ urErarEEhi
TS T | (vii) LIS PIAURGD fAeiia ewgsd S oA a0 )

fR SRV TR o/B-D YCIIG ¢ YLAGA SR BT R @ FIE Frer4ife A (G
YIS IYFIR W) GUaa Wy G Sfem oo 0ofd 2| «a 7@ S FI40 @@ fb -OH 24 72
T | 7Y B R —OH & SR I o (FTE) Weidr b (FABr) SR A0s A1 | -OH 143 2 «
TR [ SRYTE RO WG (TS, AFRS 3R 0GP LafICera At G0 Gr- p-401 154 504
.mvmw,ﬁ:a OL-TFTST mrrmﬁﬁ@mmmﬁm% @@, BB (I 4l 1T 9% |

6 CH,0H ScH,0H
1 (|:HO 1 C|IHO C| 3 . ﬂ-?lfiroxyl
C y ."'.
5 H '
H-—ZC—OH H—ZC—OH H/I H H/,s O}j
3 | 3 | : l H l , H ,
HO— C—H HO—C —H C4 1C C4 ¥
4 I 4 I I OH H l , OH H ,
H—C—OH H—C—0H  OH\l, 2lf 7oy OH\J |/ H
5 l s 5 | CB—C OH' C3—2C
H—C—OH}  {HOi— <|3 —H | | a-hydroxyl | |
écH,0H 6 CH,0H H OH H OH
D-J03T% (57 “RIFH1) LT3 ((63F XIFH1H) o-D-grre (fie GIe6r) B-D-y=re (i Gresm)

KDtﬂ?{LM:WQRWWW(—OH)WWWWWND-WIﬁ‘{
IR IS (-OH) T3 INMCF AP OLF I W L-JP | D-9CFIE WIS (dextrorotatory) ZH
qE d A+ 5 T ERICAT 27 | L-301& IS (laevorotatory) T8 I 1 41 ' foz faew e
= | RS S 2T I ST s @R Y foree ‘Ot IS e 2eeTl i et s R
‘{‘fﬁaﬁﬁszmdaTIWopticalrotationWWWC@@WWWIW
AR D-JLFTE A | _ ,
m FIE (Fructose) : WWWQWWI G WER{E RS
CeH 1,06 (mm).mmﬁmmmﬁwmm.mmmmm
lam(>c=0)|mﬁﬁmmaﬁrmmfwmwﬁﬁmemmm;mmw
mwﬁﬁmqﬁm(ﬁqitsugammcwmwmmwmm-
| mmemwﬁmmﬁwmwﬁmammmmmomufm
!w.awwwwcwwwm%mmwmmnmwﬁmmm
wmfsﬁmmnwﬁm%ewmmmmmmmml

'CH,0H cH,0H

=0 2c=0

]| l cu,og CH,OH CH,OH OH
HO—C—H HO—C —H |~ \é Pae ™
oo wtboo NP N
H="C—0)  HO=( —H T l Ol 1 (|?~——% CH,0H

Scu,oH 6CH,0H OH H OH H

~—  D-3Uhre (ot Ge) L-IpTaTer (ot revne) -1 -IFC0Ter (fie Gravm) -D-JU8ret (fie Green)
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o G Afaare-efen vl

2By ¢ b qafb s anda, v, wlbarem ¢ Rifberd A1 | AfICS G2 GATT | o
STFCSTECS HO | (e @ PORICCH A RIS O 2018 Aqrid 34y A1) FAATaIH | 1% GToars

WIRCHINR Q0 | N i o
T ¢ (1) SIS FA] L&A RBreORt feifer ense @ ey JraIe a2 #4173 |

(i) STCET WIARCael cet meifariice] areerer @ e Cofd 231 |

'53 ’ | ARG @ FLRIG 7 T4y A4 o
1D Qe ST TR A0S WFCAIRG | 5 | b qib [T P S O] 2 |
&9 (-CHO) WY | - (<C=0) Wng |
1 AT GO R A WG *EA I A | Q| aTF FO *I N 2 |
O | STETRROIT AR TS Teoiy 7 | © | FERPRTERS eferi M Frarea ©ofs 27 |
81 R SRS T A T | 81 T LIS TS ELB G Sl 2 |
¢ | 9K R REOR AW &0 | ¢ | G e SHIPeR RPCATAIE YEeT |
» WA (Mannose) : WS I (THAG | GF SRE TIPS CeH 05 | b T STFEE
e | K
n STFII (Galactose) : *TFIGE W Gfb (AT | @7 SF FIP© CH,205 | afos @&
TS PR | - _— '
| TEE, FTIE, TN, WEIIE T TofNe TLENAR | qord F1- MofwE T CeH,,05 8
', 5:2;‘:;“$r§'ui‘ﬁml .
/”ﬁ a .
@ SRS Bl : TRWEE-00; WFE-98; FLRE-HA0; TDBIE- O; TNFE- Sb; FIFI- ¢oo;
i | TTEEE- 000 |
-/(’v) @1 (heptose, C;H;,05) : TS FHARRE = SRIRGIS I T VIS | CLSIRCB IS
A G e <A | E—

R | SIURPRIRE (Disaccharide; % di = TR R saccharin = 1) @qu@; |
TF @ FITATIED 107 I OF CIVIFRRG 07 | FFE, CUTRIGIS, WG, TS Jo7f
20 BT SIUIPAIRG | CRAIPHIRGH A4 RS T CoHppOry |
7, e > T + FIEG  WEDE — L + LI O — LI + IS
"‘({,q!wmmmmwﬁwwﬁmmwm-onwmwwmmﬁwwﬁsm
TG B 2 | TAfR TIRPIPRIRE SS TS TAPTIIIACT C-0-C TYH T8 B 3 |
ZHAE (-0-) ARTFPPIRICE IHA (Glycosidic bond) I |
| (i) TR (Sucrose) : SfSTHA @41 CIRAIFIHAIRC 20 IS | G WY RIS Gq 9 WY FIE
%} % A4 AYG T 157 B0 G O TICAE | TS GF 5 #4175 2ew @fdew wnr | B zren @i e
| e | TF qa AT v o NG AN ) Qe G geder Bonr RARSRR i, R R
fafeBw o | Fract Jecar ofan W A WAPTISRIRTen Yo Wt ¢ RlE e SRy
7% =T meury 4 faemaq wel g o | o Wftta fere wae@a B ace ) spatarer dofin st it
TAPTIFTAIEE O] (1-D-LCPIGA SR PIECH ~OH TR B-D-JTHICGH QL FIATHT ~OH (U 9F W “f1f
o zu | W 14A vba sey qaf arEcepnefes awn ar wfces Qer (~0-) 3 wo setare R

o7 | 7o Cferia 1o eus FIcfaiRasb e e e woo ARaiRe au Wy sm Fivmre g
A | T8 SMfP FIFG C),H50) |

CamScanner


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

(P PR 09

Beol @ : TFF TV AW de% e, PR cmon

m@wﬁ@.memmﬁmﬁl g b—g. H CHOH g
m@smmmﬂammaﬁﬁﬁ*m 'C/Hon H\(I: e égooﬁcl
| R T T @ e e @, e [N LT INL__L/1
OH 7~ | OH fjo; ¢—C" CH,0H
wfrs 20 R B TE-Rem e weerm we | L e .
Toe AT @FR OPl (SO (@A ¢ WTFA W o m:H
W @ T AR safere Al AffER e ®CH,0H
Tt 9 et SeaTer @ w5 () e T b0, OCHOH, ¥
ey A of : e s wEmE, g e H\céﬂ éc/ _/éﬁ }Jf@mzo
0w omid | T e s faed fifE sifice g3d, no” ?c:;”_gf:l’ g \%@-@I' o
forg om SUFTRIRE @ T SEIAT | GF TFTAF Svb® I OH H
GEBRPT | 7Y SRS JFEIeE &Y G99 WGrae ageTEReT e
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5 STPTSH (1 CH, @ 7 o ST T3 I8 0T O T GTell-3 R YR FIC T 9@
QT OT RO TG | T3 R GTll-6 STSTRHTa Wi SIfie, (qeR Cofd =& AT, THrd A
270 TS T | @3 8 (BT 5 S ermem = | Fre-wife e, - SifTe S, (0T &
TR GR G-I STE (Ted S SR | '

() G (Wax) : TI5 0TS, GReie SFeRem RS MARRGS SUFCRIR <2
B SR SIS 20T SF G J0T | GRICAT CRITHT ST 2lle OF W (e *8 (e 0ufb P
A ACF | BT (AP AR I ~ATGHT TR | T STHIART G FHo AT | G AACS SGIaqwy
@R S TG IR fiea tofi | aFRfRFerd AR, FRe GO TRE@IPA (63F-9 (P T I8
AE 7 | GHT (53 SOJ RGP | T ST ARFE Cyy (A Cag | SF SRR A4 Cyg
(TP Cs6 | .

-7 3T : 3 | Sfew S Toifaete afstards Ree 316 0@ | R | G FA4ETS 18, (@1, Ars!
8 T 89T &SR B ROTT SagH 03 | © | S (@19 &bicad oo 8 Jeafee cremory s |
8 | (I (S (IRITS Cofd 27 | ¢ | fifoq e Rirgre oI Iage =9 |

R | @i T (Compound lipids) : @ e s FfPres e g (e @ Ste) Aweda sl
o =7 o @ife e 96T | ot = @ SR Gro Jmnda @t | oI el @i e oy 3der
41 -

(i) FCFI@AC (Phospholipids) : T, Tnfo Sife 8 wwca Few e Miers = <
PFAAG | IRT  (lecithin), CTPIFW (cephalin), AEETES (plasmalogen) @MW SIS
FAFPCC A1 | FACRIAANC-GF RO BAWM 20T FRIOIRICE SHIFTC | T (TG, RO TSI,
SRS, reTeTefie @b, MefFar qrreset Tonfn T wuke |
I : Y | F1E e, ffeq e g Rifem fee Bamm Reme o 9@ Q| AW I3RS R
T8 0 | © | IO TGN APTRTE oot R 916 904 | 8 | TG 76 S5 4TS NZRT
1 ¢ | I compeT @ Afiaret e formel e A | o | Bfe (o TR g |
| (i) MFRE (Glycolipids) : 72 FifHTes e 747 FISRRWEE TF AE T BF JRWS
| U FHEa AR[S MR I LG A | Tota FHRArRDT S Tt Seers
AT @ AT | @AATEA (WNEE NRFET e AT | qTS o AT O
T ) A ¢ TR AW (AT IR@EPE WE w Ty AR o
Hers fiffrosT RIS 1 2 | R S e IE AR O MFSIee
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(iii) TIPS (Sulpholipids) : T micasﬁf‘vfw S 2@ OIS JAECHIEC 0T | R
@ T @ T (D AN T | GTCATATD 0 Bt e 1 | s
(i\')W(Lipoprotein):ﬁfm A (@ifos WWNZ@?? PIRfS mm:m?
R 0T | SRFRA CFG G FIPE SR (FEEDE, SBTH IR PIFIE e |
(I NRBIFRGA 8 @AART AR FeATeivy A | :
Y | T S IR B e R | ) | FeeiaiftT SRR e JeTRG &I
(5% (ETC)-3 I &S (AT *If& =AM ARG A | : .
‘ e iz |
WE (T 8 547 W@t (rave FiPHw elreze *8wifs T 20| FiHT @reider A3 @i
(RIEEBIT (TC), CTI-ceaPi fesieenby (LDL), 23-centit fFramenfos (HDL) 8 GrRfiiaize

(TG) < @ (vl =7 | 406 & (AT SR e (@rei2a (mg/dl = milligram/deciliter) S9CH
e Arem A, - -

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

v | Bg® It Teslifvs FRIG (Derived lipids) : G FifItes =iy feratw w1 @ fife Sge =
oI Bge e 07| SR PR A WIREIRA @ (CsHy) “Fmm fien s Site SrbmEs
e <671 SI=ReIN =T ¢ FIEARAE @ coaEs, SRR, ANE TNt BRPMES e
TARR | BRRCTS FRie o aer; 7e

(i) GBI (Steroids) : BHIG fomen T fr-aa Prairor (backbone) TR ©ITS IR A
ﬁmmﬁfmmmumﬁm—a@maﬁwm(@mﬁﬁmmwa
M(sterol)umemmﬁmmm%ﬁm@aaﬁmmmwww
ST AAFPIRE  ReT RAemwm <A | (@IETEOTT  (cholesterol), - T MIGEae (stigmasterol),
NlWie o] (ergosterol), B-POIGo (B-sistosterol), fof&BIf A FoAST T TR | WA
Pfes b Jze =71 Nemrsis eﬁﬂﬂmﬁmmmﬂlw,yﬂﬁwmw
WWMWIWR‘WWWWWI

mﬁ:mﬁmmwmﬁwﬁmmawmwmﬁmm@m
W@W,ﬁmm@wm%ﬁﬁﬂﬁmml

(RITTHIA RR &I T (i) Cil-CeabiS. Fresieeif®s <1 LbL @2k (i) R~ PR
HDL | J39 & (PRI (f Al 6 (06 ISIRPAEN 0.3¢—3.30%) | TF HDL &R <
¥ W O LDL QP AT 43R #owq | MeeMeed & HDL R AT @R LDL T AGF | iy o3
T ST R JACA I T | (IO 7 Tl @ AT TSI e 20 T 3% S
ST I | O IR YTRFPT e qreal 2 | 06 ST ITTE03E W o (o) 9 90
TS A1t | MCEF WF HDL @7 Nl @ (>40 mg/dl) VT ST | O LDL @7 STl 3% (<100 mg/d)
AIPT ST |
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RS RGP DAt 0 | @ -

A TRCFS A (CsHgin | A, W CHy

| geriTs Bl (oe RETR BRI e T |

(iii) S (Rubber) : & Vooo—Yooo T ' | Wtﬂﬂ T |
RO (@ TF A A9 (OfF | Hevea *

brasiliensis (Euphorbiaceae) (AF &IFfoF IR (AR ) ANSAT T | GRSl Ficus elastica (W@W
I9R), Palaquium gutta, Castilla elastica o7t 9oFa T (AFS AN Afe A RAR F I/ |
ligRos TR QBNe JR TATCH TN BeATT 1 2 | QAT AT S 0 | KO R b0 [BCE
T T SO | '

| I : B, I, B, fra, MR IO TR Cof FA T {E TR R | T,
) T, TG, TS eI COfAre-8 IS = |
T AYETe I, RGIEA ¢ e W e | qre it ST ¢ e —ier T ¢

| RGIER FEPS AFCS A | I I A - @3 SfRRTS SR A PIEEoE A |
| aRRIRRTe T Sk, (I PN 8 TRGIEAe A A |
- R A .
| fog fefPirea apmEfRe 107 BRAPRIRET @ #erfiie @ iemn ) e o1 el o s
-
| o INRMBAEC (Carotenoids) : 4T STIF CIIFIFIRT FARITHS | RG-SO AT ACTEE Craey
T MR FATON I | GRCT RO NS LR FCH FORPIE WO | VAR
Rb-antaifbe ot w2 99 fEhifim-a (o 03 AT (3P #Atd AR (rhodopsin) COfFl = | ACCIHHR
W(vision)mmlf@maw,m,ﬁmﬁiwﬁcﬂmﬁﬁ@@ﬁnﬂwtﬂu

¢ GOATGHA (Steroids) : Testosterone W% Estrogen LTI COAET AN [ (TFWQ! AT @R fwm
e 203 | Cortisol ITARIZTEE @ (@I &, =749 SIS S SIS R (i R STawiw e |
Cholestero] fFTeITa tofft 2 G (AT AR A16TT SRR ICA, Testosterone WIR N CHAAG TANH
0 7wy R F1@ FE | Bile salt CORATOS AR I I AT B JeTH T AL | S
- ¥oTIw @t 9T S 9% U WIS A | F. LDL (Low Density Lipoprotein) G W
e forg HDL (High DensityLipoprotein)@f:‘T P eSS | '

fBRPR (Vitamins) : FRBARE GaR CHAC-G7 W] 6 BB WRGIRA (isoprene)-aF
T Afaada 6 @IS Pridr-aa T tof 20 | FCADTme @ RERE-A tofl 2 | @ o’
% % Ty, AT A 7 e 3 A% @ | TEBIRE-D S (A e eimet e I |99
O Awfire fafeq it @ | 9 W s RBIRM-E R At | war eel-Ree R wees
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ESK|

— SR FiPITea QIR (Role of Lipids in Living Body)

* Rfre SRR A ROTE RS e | Acgd T FHT T AnE qR SEEATTE
ATAGAT #fS TR I | y

* R I O 90 SRR (PR S SIRE T o o | ﬁ

* ARCIFHG ACTRCTT RO fret A | . A

¥ PAEING (FIET AT LS RIS FIE I |

*  ofaTe Bt fOBIRE 2= B 8 C R #/ifNre swaa febIfie 2 A, D, E € K |
* TEIRTIE SRR ST SIBFT (ER) (AITgfbe & fRemd S 909 |
*  Affcired Qe e wftvs 51 opet e e se 361 |

* ety fog e Sfktva e ¢ et fmmmm it erweTs Y93 0 |
%

¥

Wmﬁm@zxﬁﬁ@%ﬁmmﬁfﬁml ,
fiioe (e Sty cenfo (Freeienfos) , 20 «RR @IETo e FResf¥e 27 |
A4 4 FPT-ua e, o7 ¢ I .
@9/«%@ T — S|
31T BT | TR GRS SR o | @I e @ =R seem foafe wite |
RIS | |
1 T T Wt ot i Wi | «fE wer a FETE /R f
RIF | : ~
o | TIFERT | 3 w1 Wi 63 g 3B TS | i Mo e arRemE {
F o AT STt 3RES | @
I | o R R BTN p—— R
¢ | euHE T W WIFTE 63T SRR A | i <Ay @ ! W Arel, @8 8 T
P R Y g | mawma
| W(Enzyme)mw

AEIRA 20T (AT AR | SR TR S SR R i .

3 : | qeEnRy ffeq
ﬁmmmqmﬁmmwmﬁwmwﬁmmwﬁmwmmawm
GIqAOWEd (living system) O @l AR S9Y @R GenRy I6¢ ffEs |

R ¥ (F. H.
Kuhne) qummwﬁﬂwmiw%ﬁww.ﬁmwwﬁwmwmw,W
(James Sumner, 1926) @R ZTRATE (urease) ATF GTEIRAG F¥ 20O PE FE GR W @,

"enzymes are proteins" | ACGS 5 B FICICTHT & MIACT GeTaN RGTT * S I |
cenfb e g R o Rdrm 2 gaifte v R Rt o7 e 1o © wiRase
(TS ATATF) UF, ONF TG 07| GTARME & WIWHPS (organic catalyst) I T ATE |
1A, TAGIEH, S, AIGIE 8 AT et 7fds | g Rog amenze wovwapy, o,

w1, (<TTT, TRy, SRR 29 GIeT A 90T &l ¢ |

A
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CPIR A4 o,

P
Wmmammw
5 SR T A4S (T |
3| SITEIE GG FAC (colloid) Fo YA A |
0\ aamﬁwpnwﬁumnwamﬁﬁpﬂw <7 SC4F FATHCA (A feare |
8| «dl O% &9 (heat sensitive) sffe. RIS 35°C — 40°C OIANIART sy faarae | ofee oA

) TR e T O | g e oA A W

| el awmqwamﬁmmmﬁmmmwﬁ@ml

b1 GO T R e qafte 30 g R AT (state of equilibrium) ST
FEA

Q1 aWWWWmWW&WGWWWWmW
fferat apoice el I, S R 7|

v awmaq@%@@@ﬁmmwmwammmwl

S| 2 7Y GREiRY AfNTe §3a |

>o\mm(wmﬁﬂ)mammﬁrﬁﬂn |
WW:W&WW,@WWWW

_ TSI T Mo SAWIA | maﬁﬁ?awﬁmwﬁmwnﬁwmﬂnewaﬁﬁm%ﬂ
Wammwﬁmmﬂmw@%ﬂmmmwﬁﬂ@ﬂemwm
RN | (IR, (F1-TNIE TN Cofers «meniued i gaifes = | GRS AR A,
ﬁﬁmﬁewwaﬂﬂmaﬂmmmmm,mmmﬁﬁﬂmn SICIAN

S, Cifea erRe, el iifTE ZeTifra wIEl GTEIRT ST 2 | T S (50-100°C),
s @i ] TSI SN TSRS PPl 78 A T | i |

é;wmwzmmﬁﬁﬁmhﬁ@ﬁmﬁ%%mawﬁmwwmmm—s |
STRCERE 4

_ G 47 PN, | R 4e Spieg aR © | Mens-Riea fifFe &REET S |
[ ARCRG-TF 43 S « e I @ el S0 ©IC <o 2 JIRGRD (substrate) | (F TR0
B (¥ IR @5 GNEIEY TRl IT3 O (- & (ase) QT F GHERCA NP F W | (FHA—
FARCR0 Uoicieu i

(i) IPRAE-GF AN ‘q& @ = HIES
(i) 2TFA-GF AL ‘9T @ I = Sofe
(iii) SRERA-E MY 9 @I = SRS
(v) DREPH-GT MR ‘& @ FE = BRERS
(v) fAfre-aa e ‘'ae’ @m0 = FAS
(vi) @BF-a A ‘q& QAT I = cafbrre

2 LRERE @ S ey @ @EE [imne gafite 3 geite ww eR [Rigwe [ow
AT A ‘GE (AT FCA GAEACTA AN A 2 | G0 RCFT WY it (AT T |

fferam s + a5 TSR A
ZRTGAE + & = YRGS

S HTe + qe = SfHrew

faerm + Q& = fasRoe ]
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G5 LT Q ETORT ARy
AEED-RRFTR Rt R S : FRCE0T GTGIRTTA AN
w:]mmﬁmﬁﬁ%mmamwwmn T FERD (UG (0T
R AN SR, SR L& AW (7 TR e | I (ATE YET-Y-TFLD ’J'EWL‘W'%" |
ARFSS SUIPTE FIRCAT | GTAZSI , TP SRCTICEE ZO7I7 1

e PSS &F¥; (PI-FNTA, (F-TGIRA

9 GTEIRNR @B | (7 RN Y (A e a5 oI 3 2 e IR |

I R GREIETH (2fS SRee 3fied b SRy S SIS ATF | @ LHCTT GTGLAE

(O (HBACE) I = IAGLAGS 16 (conjugated proteins).

v FAGEIBE (o 9T (@D SRHATE SYTATGTENZN (apoenzyme) JCT | ‘

FIGEIES @I T-@ifs a1 ey S e oot 31 (SR, @ift~Ie Sreem

Y @ AT S TE ACE O (PGS aFsf 307 1)

v GREIRCTE @PTRIGS aF=if (I 497 SR (WBIT (metal) 20T OIS (FI-TIIBT (co-factor) I
R | 8 GTAACS WIFCS0] I Z0o1, - Fe?', Mg, Zn** €2 |

FI-ITEIZT (Co-enzymes) :
| GVEIRCTA AFTRTE Al @I W amee Awid = (organic compound) SItF (FI-GFGIIY
(co-enzyme) =1 2F; @H- FAD, NAD, ATP 2@jifer | :
GSRNOF (I (F-GTSIRT A4S ANGRc TS @ G5 R[eaew =7 o S2rer (acceptor)
&mmmm@ﬁ-aammaﬁﬂmmmw (donor) RT3 31T I | UNEIRT TT© (- GHSIZT
SR R U T TGRCIR IS TR ZT A | S o gl (- mem e
(i) FAD. = Flavin Adenine Dinucleotide : «f5 fozirgifer «werztn el w1e w03 @<= st
S YIS RS @ &= F0 FADH, (9 “If® 977 |
FADH, = Reduced Flavin Adenine Dinucleotide
(i) FMN = Flavin Mononucleotide (fS51f3= BZ-W) I
(iii) NAD = Nicotinamide Adenine Dinucleotide ; aft R 3mifes NS T ST IE GR
Gl 20 JR0GTEH Y@ @ @izt F7F NADH + H* (% “ifgre 3q |
NADH + H' = Reduced Nicotinamide Adeni_ne Dinucleotide
(iv) NADP = Nicotinamide Adenine Dinucleotide Phosphate
NADPH + I_-I+ = Reduced Nicotinamide Adenine Dinucleotide Phosphate
(v) Co-A = Co-enzyme A : fe0IffM-B, A¥tarmices @ AR e fae (FT-QTHIRT-A
mnmﬁwﬁ@ﬁW,,WWm,m@wﬁﬁamﬁwwc A
o1 e e | | " >
vi) ATP = Adenosine Triphosphate : 4% &Y SITCfH, @ &g k7S
. ATP 15 | @71 (Pieaa fifey wﬁwﬁsﬂm%wwmﬁﬁ g

GETETHA FICGF (I (Mechanism of enzyme action) I TGRS
(e if¥ GFTEReA O I P H Y N IO S (active site) e | ey oA
Emil Fischer (3b8) (AGIRTNA SIIADG N2 v Ier | ARCoibIRe bRtw caheifiogqq e

Ww:;mmwmmwmmwmmmm«wm. (3) eRiTE AR
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. <> <>‘W°Wf

. IR + RERY (A 9R B) — GAEIET-HRCEE Y —» qEIE + (oG (C 9R D)
BT : S + FE —> G-I > TG + EACIT (IO + FCE)
g 0.0 ; GTEIRC forar e

T I (R TSR SIS Ai5-a FRCTES ST it T A | PR (R HG0
YRBS A2T-q YT T AE GAGIRCH AET T T R G ARCGOCE oL
TR [2B-q it I (T | G T W (Fnduced it | Q FRCY SFI-HIR ToqM Aoy 0T WA
23 < | GEIReT R @I induced fit AT wgep, OF 71 0T [RIGIG FpIFaCet 1] 20eT A1 |
—TerTer oY ERGR I0E INMA 3¢ 11 Ry B | o EARREE 96 1| ARG (inhibitor)
GNEIRNE WS 259 SR RIS T AW TET AQCU0 @ SIeve ARD-9 AX ITF AS
A T | T GG G FACS A T | T FOF LA (IUMASIA) Ao FRG QST 7
RTAT A RIS A (RGNS SIS ARG 78 A (FCET, AR ARCRL R J& 0O A M |

HARCZE SYFoS
RS 1206 &I FACO

Sfrace 1t
of*<
TR P LR

: induced fit S inh_ibitor

o fog e weR TITiE IR REERT AT | TR SRS 8 JIE FRCGR ARRETAT 20© i | 9

@ GTGIRNCF 9T =_Allosteric enzymes | Wﬂtﬁ?ﬁ?" OISR SIS T8 @ effector
T & | 2raa, GTEIRCE SHR0® 2D QYT SHIEITG A H6-9 RIS T SIFFreba Reia
TR b TG A |
- AP R ST TS RoT wiefie «few meer | @ S «fers e -y
AATERE-qq IR e 29 | ©R F0 FEIA AEEF ATCHD WY QREIRR A [
m%-mmcﬁmafbm,mﬁﬁwmmmmn

0 P o e R Rl G S S I T
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Srafa-2 *ia

;o egfed oo ofg 0 GTERPTRIS
o @oid o FTAe ERTTIRE e

S0V

. ificati f Enzymes)
qreiaed @ (Classification 0
RS 9 T | SR B e R gole® Fd

AW |

@ (as)mzqﬁmm:mhﬁm%WMﬂTm;W— e

3 | T IWEIRN (Simple enzymes) . (@ werReTE A R oy oy e it :é
G I | (A TR, SHT |

3| Gif% 1 KIS GTHRN (Complex I conjugated enzymes) : (T GAGIRC ENBA SR Y
T B R T AE O G GTER 3N FAGLADS eIy J11 J | (F-FAD, NAD.

(%) 9 R RRATE doI T ©F 6o By T TR PR e EfferT F
=

3 | SRATCIRCIPEE (Oxido-reductases) GTHIRY : « GO GEIIN (FICAT AR ACY QG IEH,
SfTeA AT TG TRIF F T @IAT A1 (0 ot R 09 | SHCE IR I ARG ICeT
fRares 41 FeTeh T SRR 99 2 SRS (oxidation) 31 R | ST QICGLE RGN I SfHTE
e 91 TR @t =0T RO (reduction) 91 et | e GoiRcE SE-REEE (oxidation-

reduction) YR I T | (TTH— ARG SIACCE, FTHFRTAIRGRIZT 2GR 8 ST
g iee | - =k

'y )

Al

O-FTFIIAGITZIZC + TF6 = =, - Wit
: NAD \NADH+ H*

—

91T NAD Renfie o (7%w@ie 3% T3) NADH + H' (o TS R R o-FAHRTRT T
FRGITE T GRS (oxidized) A | '

i

{

R | IFFIEE (Transferase) YNGR : q GO &Ry AT G5 a7 é‘ﬂ
O o 3

NH,) S 0 o) Gfls smieda e Siqes Frs serret 90; cw{—mmn\g T (0

L1 STPTE -+ ST i wpifie AT o
— a-RTHR it ffbe Sk
qrFE PR WIFT 2rs NH, SO

A SIS W S i
Wmﬁﬁmﬂﬁ%mm&ﬁma-mm A SRS e 3% 2 e

®
TS AR \@%
© | ARSI 31 QREEETE (Hydrolase) TR : @ TSy e )
WA A A GG RIS I O IRGETBR (w_wq)-%awmmmm
b, FEsE, e ToNf 9 GreR qErEy | ORI P RS

9

B:W(Lyase)m:ﬂmmﬁmmﬂiﬁﬂewﬁmm

wmﬁﬁamqawimm(m)mmumw-w,m_%mww
oSS (ATETFA @ FIE FUH; T~ TCETE, WRCTPIRES ey, '
Zogifr |
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T8 AR 209

¢ | SIRCITE (Isomerase) GGIRY : O GRORT GG SYFIETE (aldose) TR farbrer (ketose)

T < RTAICAR® A6 A1 sl APl RIAs, feewer |
IACH L -SRBANCTG

PIG-O-FNI> < > GURIG--TAHD
& | AR (Lygase) SR : @ GO GHEIZN ATP-Gd FRESH 72 91 Srelfyd AMLROE RIS

7 g a0 R I - i Ree, SniEIRe @l-a Frre, AZFTSs PICAIACTT |
i WW+NH3+AWWW‘§L 2B + ADP + Pi

RO QTSN 92 T DNA 2SR GFreifs Qa9 (@igl =it 2 | DNA ARG TIAA

&7 TEFS DNA 873 SBRG DNA-AF AT RIS 41 A |
q | FIEIRAETE (Carboxylase) TNEIRN : G WO GG RICAT siwiedd Y CO, Y & FAo

T @I e TS CO, e e TRl F0; @H-FAIfReTer |-
Y e TR | - ReBIIR < IR + CO,
b | GG (Apimerase) TEIRN : @ SO GGIRPTIR (FAT AL «F &= sffaere TS

RIS 0 | PR SYETE @I G 14 BT S e e |
» | TUFRIZETS (Phosphorylase) GHEIRT : & TSR GEIZN (RICAT AL AL FAEFT Ff IT&

S 9T (ICAT AT 20 T ot iRy A0S HRT 05 (ANA—CRCHPIRAE |
ARG + ATP 0 IR <m""5“'ﬁ2 HFIG-G-FEG + ADP
~— (R 5. IUB S TSI 22T b &0 1) |

é‘w S | SIPIHIET = 40" GT. &7 8AH IR 0 @1, 91 O fIpd SNgE YEiatTs SIS AIFTeNg 0T
L

135 C — 40° C SP@y ey [Rieas O W[ow @) O ¢ SIS = seiNar
(optimum temperature) 311 2% |

3 | pH : Sfefie uF 31 SfefiE FE-9 AR PSS! 98 = | PR GTIRCT (F@ pH ©-
| GF GFT GTERN §F G e SHBNIN pH ATT |

%

AGIRY G pH
: oA .0
a2 ECOEMT] - 8¢
GRS ' ¢.o
efacae 9.0
m"fﬁﬁ b.0
0|WWWWG¢@W&WWWW | OFCHT NS A A G

ot arce )
81 41y : GRICAT GAICAT MIZA (0= Mg, Mn"", Co, Ni) BoAfifs wrenRear wrwrer Afeor o )
@I AT 4rgd (- Ag, Zn, Cu) Bfuf® waenarm wiwrer s s s )
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G- 2d
SovT
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