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centrifugation) | ICHGE 2% 4ns @mfes a5 Al
=

i R wed W JIYT I T AL T W
DI Y Py @R P, OF T WF T @ spEigfoa vem
4% o IR | OoR [fen wuez Juata w34 *=e7 A
R GHTAT V(A (I TG TN I A (IS
T SIS AT FAAD @A TG B e, o
GHTIT BT NG, Tie ARG, rolziafie
@B 2enf [fen v sRenise TR | gl & &fen
Te (e Riey smigels FPied sl gaiea S
#J4 w9l TG | GG 951 TN NG 0o R (Den-
sity gradient centrifugation)|

T wmidle A9E Colfee W 38 6 el Al e
202 p(py — P W

In(f ! fo)
(R f, = e T6lim 6 f= e ]

IW TRCFATR IE A WTF WSS W a5
2 TS W O v = Sl

@A S = CISETON (AfFHERG 31 S 329

TS S-99 T 4J I O OF CHEeasf @33 BAE
e @4t 28 @A 10713 = 1S,

oW SHE V=
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) 1 S
Eﬂ —
E’ TG faree e i
]
\E S -  @RelEE (112 gmiem?)
3-0 e
E 2032 U«— TR (1418 gm/cm?)
.80 :
550 "= =] efew (123 gm/em?)
b "“'--....‘-u-—-" .
S N
Q“l‘b CfaRFETsHmz 2@

1.6. elfei@Age Sig— e @ g

Eﬂ%ﬁﬂ 13 4
FrR dd A TE Ry - XTI UE GG
calfbr 71
ffere _ | 12
ek st 2
BIRIRGo 5
TeEd Ae @ S 5
@ﬁﬁ'{ﬂ 12. :
i ette fen die WETA GG
e | 65
A - _ 18
R@IE 10
RS 3
R 15
Rathilid 1.0

26



*oFal 9T
ARTER 0.25
“BifFEm 0.20
& 0.15
@& 0.15
prSiTTRS 0.05
@iz, o 43R I
Sig, SyFAS 2o
1.7. eifetwes o © A=
TER A SR
RS =4l Tel 8 O W :
Yol ) @R 70-80% T TE ARGEEEE e
t *miefa =f¥feem ™ (Continuous phase) | 7@?1 @I o=
R E o, @I TRE (R TR A
s L @ ) WER T AEITE @ T g, B AeAeI i,
#‘N%%T w#ﬁ%bm T W O, T% SPOM  (surface tension) | GERINERE
18 xd4=72 Sl ST NH, @ H,$ @G 555, & (I4TA Sae |
@wwy AR ST A ATS FACe W W0 G3eel five 7|
¢ ¥ H,0. TXIEN 9% (Hydrogen bonding) 134
/ \ FACS A R TARTS ol @R |
aﬁ@m%ﬁww.m ?)mammwﬁasvacwcﬁmﬁmﬁwm
P E%‘ﬁ FNALEGH-4 TRAES W ~OH 59 TG A DG

& = C"Fﬁﬁ W"‘f

‘;).’ T ek
% 8
f C-l"; [ -| -8 ﬂ)
: g ' —"’,/
(ot WQ‘T

weq GRAM . .

it ‘\ kﬁfghﬂ
-w?“f,l

Il I G HAGS |

X forfPre-az 7 (ot A AR weeiped T e
oe wargs = A, e u3 wge R B« e @@
TREE | @2 R At (R 261 @S A g3
e sdm = ool sty W ZRmede faigm
(interaction) & FUFRE TG (| @ FoiF fifeicea
G W ST 3 2R

8) 25°C Slefram 107 @ H* 5 € 1077 (i OH-
A 1 B & | @R H W H,0* et |

WWWWWWWCW e gy T H,0* & Na* @ K*a3 gomim
AR W T (U I IR wodfers s e, H+ﬁ¢f6w=1mwmﬁmm
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# (jumping) BT | @& WBACE G BIAER (tunneling) | €% 9671 I 0TS ol 'ﬂT‘ﬂ.l
ToifaTw dRdeliR TR 23 HER (I el are R v @ o

AHF
@F T3CE M HY 07 993 ARG g (R wHe! AWEF OR § TS T - IR
MHATes Y& SIS @ OiF 77 9 i W9 @ O AT g 9] «f ot o |
T HCO,H,CO; =7
wéa wie H,CO, == H* + HCO, pK =38

[F=]
Y- JEET (Hamderson-Hasselbach) s 3 pH = pK + log Wﬁ@]

T pH = 3-8 Z© SRy W& ©F 4 Site o T reicst i FasifEanst e @ epifie Yie
FRLAE XA AR 0 oravag w2

€ (o IRez oaet e el I TSIEW pH = 74@wquﬁmwﬁm
R | e, oIl i AU [,

H,CO, == H,0 + CO, (&)
CO, (&) = CO, (5717)
@R @ I, GE @R YR TS @ SR SR e e | o R0
ATIT OB G CO, WOR MeHF SIoR es M |

HCO;
- pH = pK + log [H'gCO;]
4, H*-97 g (30 IR 4T
HCO; + H* == H,C0, == H,0 + CO, (g)
A, A CO, T ey [efe o AT 197 OH 97 7Y (G INT O
H,CO, + OH™ == H,0 + HCO;" |
€k CO, + H,0 == H,CO,.
A WRE CO, TA TGS A
L g R R e o oS €O, o = IR (AT, Ok TR CO,~a3 90|
Slefa A ez

) il e R TR JITe H
R—%-NHZ
COOH
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aﬁ@%@]ﬁ@eaﬁﬁ%#@ﬂmwﬁ@—mﬁww —CH, - C- NH,
ot (r=ice #g | T 7w St spifes wug RRtw-«3 W R- NI NH‘ COOH
o pK = 69 4R (i 7-4-93 IE = R o AwR) \/

o) FEAeRE Abmefme Ry TR fEm FEE wel =

1) H,PO,-HPO, =413 g, pK = 7.2
B Kl [HP04'_| Hb + O, == HbO, + H
[H.PO,7] HbO, + O, == HbO, + H*

2) A FENA W iPesii— Rewre: ZFeRa) HbO, + O, == HbO, + H*
—_— +

3) ReERE (Hb)-a2f o a1 RBC-(S 4Te @32 0, ¢ 1006 + O <= HbOg + H
CO, ¥%R T | &R (A Hrafd «AfFs1+{B13 *& (Polypeptide

chain) Se— 7 o 6 &L I 2torFH GFF-a O, % FI Ty b @ofe (‘1) d@/

IR H o7t 3 | @3 RfTFam a6 A i | @0 0 (@129 903 (Bohr-
effect) |

4) S (AbReEte Ry By e G e aEi

\‘_ (,(:j

5) % (o TAES (TNH— JIIE-6-TES ATP Tepifns Irera foan e M
SE| B o
=

Wﬁﬁt 13 :

g tefd® sae@ pH : ‘
IETH 7-4
HIZIGIEE™ ' 69
FHEIE G 5-5-65
Azt 1-5-3-0
(Gastic juice)
SIS T 7-8-8.0
(Pancreatic juice)
G E| 6-4-7-0
(Saliva) _
P 5:0-8-0

T AIE (U0 ST H* Teol 20 O H - HCO,~ opifire e gorgm-a3 IRy CO,
fsfe zca 1 3 Fewfaa 3t L4t 3 =5 @ QI T SIEE A SIRE @5 FAFET 47 5is
T[ed I | @2 R SPPTEIRTT (metabolic acidosis) WPIZHIGE 8w 5ifS =) wosifs Wm-
2% SYISTHIETIHGTE (Alkalosis)~97 7% |
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et NaHCO, '@ SUEFAERe NH,Cl w6 aad fica et @ =
1 M 10(N) HC1 3% 1 %1 0-7% s w3 (@157 91 28 OIgE 7139d ¥ pH TR 2-01
fog | &% 10(N) HCI 37 1 &0 950 (09 =0 W pH 74 (IF TH I 72— ag

@S @A AT ©F |

1.8. @S SR 1B

a4 4.5 Rferm qwa = offeda R g 34 Riem wxs ot et 53 e & e
aE LS @ 21% s oy AR AR wfice o f@m W e« Rers

GREICHTS TR SAReqy ARioe o941 |

1 Rffmm = 1000 fafems
| fifem = 10 ==
sifie 10°

wfgears

80°C
A b ) IR
- oferre

g8
[ term
Iy

A

[
e

Slet AT T3 Seslg (@9 = St SpiTs,

&t (A= 21°C)— (@R WA

1920 A WA (Oparin) 43R TR (Haldane) J&TH, 3
S @oA A (Ultraviolet ray, UV) G SfoewHad @ WRZ6S
e 2t AT wg A e wnhe, Wi witices W,
¥ SRER WY (sugar) B IR

1953 WWE oM i (Stanley Miller) € Fias 2806

(Haurold Urey) uafb (qwifas #8m F3EW|
G BB (N B N @B s we e
HogT wical 12t ofbeRs 2@ ST Wi
wEfe CACw | @ (oIt fetE H,0, CH,, NH,
@ H, “iFerd ©fe Gl (Electric discharge)
T FE oA oIl stel F et wE
Rl (oirg o it i, g i e
oW (N9 2GS AL

Q@ s SREeTT @ 76 Wi A Hiw
AE @ (206 (26 FW HATS T FWIA ISR
@0 w9 U AFesbiEs, RNA Torifi AR
TG | PR #FCA T[OLRE Il T3 | <43
Y WY ResFee Fere BF ) W wewer
R SPEETE A N TS ORE WY
RoErea 2@ @ T91 O I W— ol
AR ST @ TAR— O (AT T I
@S At @ O34T AT ~PorEa ofvial W

WA A W i gema-w 6 @ RNA— 39,
" 1) RNA, DNA-93 WS @3ibq @oi@ e off8 2@ #iva

2) Gl (@ SR RNA-Z 92191fS =g |
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3) RNA-9 SerhiEd TS (@11 SN o FHadl Fo! Sig |
4) TR = e RNA @R 7 e 2|

1

9, AP :

G TGN (IECF T2 st ©1ot T IW— (AiRes ¢ Wanfasha | el @m =g
3 @ e Y93 A9 | LWoHiaeHer smeal wmy wig gt [feq wwdg [is o e
WiRehs @ WwE @mEfRets @F 1000 @4 IG| Tweg 7@ A 8 Sgr
el @ oikam Fefs wfe ¢ @b wwmn | @R el get b 391
TS S A

AR A (PR Wwehe gre IoRel @IER AW ¢ IR @ Reiw wwwE
@H— FEEel (FEe e, oo el 2epf), e, S, TR e
ATIOA A5, TYH, IEFTS! et |
ﬁﬁzmvoso%wea@maﬁaﬁmaﬂﬁaﬁﬂmaﬁ:mw 71% (2B | ST, IR
8 TGS (6 CNETR 99% W5 ICAE | AP Y32 Ay ARSI =z |

7& @E @I W8 pH-« 7ER ¥R @2 pH TS AR IE @ IR AR G

WReHT @ TReRTT FRERSTT ARRTS o F1 T 6 XEGA NREFER
AR o1 A |

1.10. Wﬁﬁ e -

a@ﬁ &% (objective type question) :
11 T FReFE T SRR At 23|

Sfgr @1, giwoRhese, aRfaFm @i, 33 @E )

21 Ffddm 3 W IBelens ) INT ARR?

SRTEN, WeEF, IRGE, aershie @bem, ARbee |

3| TG NIATE (FIFE ToefE RBC 99 Sfvw?
4| EpErE & ReR W w2
51 TP A N S 7T |

ﬁ'ﬂ'ﬂﬁ @4 (subjective type question) :

1l @R ¥ —10°C-9 (FC DT TEA OIFNIAR OH GTGRACIMR “Gers Sl sjors T4
A ?
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21 cemfRetw ¢ TeanReiT @naa W oWt Reaw 19w &

31 H,CO, == H* + HCO,™ <& RfFaa pK-4a WM = 3-81 925 HCO,/H,CO, 74 pH-~<f
b Sl PR @

4| RNA-@% <ift 23AE9 o9 96t 28 @12
51 O (I G Po6! NI ? YT SieoAd [Fe

a@ﬁﬁ‘ﬁ:
11 IRHReFE < FfEMEm @ifF < Sen PR < 13 @RI

21 fifedia gre <3 e SIS SN iR (@U 49T Sfeoiim I@ @ @l AR (I
i 3 wea TR | AREIEIE pH WifEe widie Wi sfGsiow g@ wrw a9, Ao
ewﬁm@m%@wmﬁmwmﬁwmm@mﬁﬁ%awm
R TS ARAEN

31 50 =/l ffA 2w

41 7 aroREe GbEaeE Rewet 6 a3Ee 2F 1,00,0005-06 1 951 GRiRcs 336
ARG (AF AT W SRCES TH | G2NF A2CECEN TE |

51 FRAEs— (45W 8 RNA-aq Rwe |
R o -

1t &l FRE, —10°C~d T4 @I THES oo o 0 T3 @R O (H,0),— widie 4% 3
T SN ZRIGE I51 B3 T& AT | OIS (@ SIS 7T OIS IIT WS A=A o

(U @ T A | G 7T TS FT O FME 013 O GRS +afers WE ooF
21 qWA Al

21 1.3, Seper 391
31 1.7, Sepeen 9349 |
41 1.8 SR 939 |
S1 1.7 SR 88|

o o % :
1) W e o oE— e e famifde
2) ICAERF— @, @R
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GFF 2.0 [IGATiEe e @ehiti=

21. o3
T
2.2. wificn sfes s AwEe
2.3. wyifie wnifres iar Re
e
A
cotleTa
Wi
wy bt e i spife
vy Wqelrd aig snificl sk
24. wpifirat wpiffices o
coToys
Al ot
25. it epiffe oju@we vl
2.6. wifica e emeTet

27. it @&

2.8. it ewETew
ifEs € WA
M4 @ SR
iEam 8 cifieat
e, Mghie, T8 ¢ vode

29. | @ibitw o=

2,10, cetibirm of

211, ettt ojuPead oafs
et
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2.12. @it sl sitices @ e
2.13. (elitlew s RiE

2.14. litiew o=
2.15. e
2.16. RifT esiiER @ el SmT
REpell
frrem 3t
8 T BT
2.1. &FEA!
STy -

st @ T (SRR 1) 1, G T (s E GETE 2T 70%-3210 | 43 (ol s
ool i wnineg B | e 2e T WF SAEeTE YR SR She-a7 Foord
(G @R

N —

H
' I
st <oifea uEe AEs w— NH, -(i—eeori
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R- [ifea wta ffen spfist wife 2@ 1 @2 wen 200 Rfen spifien wpibers abtim sz
FRTey 2gfors Aewl T1E | WRE, SEIh Wil Wific wrg WE (@biE et I g
TR oArem T W | wigd, @ Srfie wnFe R @ @t R 1@ meaw o @biE
i wifict epfreelm an e Riemm ovm ) 9RE, g i sife =i soae

FIRSIAZ Y (4l IF— (T (AT ABCe G2 weHisrze w3 |
& TIFERE WIS s pK-aa 9 476 © sl s#ce@ pK-«aq WE
NH3-i*—COO‘ 10-05, FSAR T 6 “FHAFE (crystalline state) <G8 73H 2ol sufis
TP YICE | GFF (U@ SN ©f2 YT TR | G0 qAE GROIAA
eRRIEC] (Zwitterion) SI¥q! TR ST |

2.3, Spifst SyifFres oot fastet -

R-5FoR 4cia Toia WS 0 e witiers a3t seel ©isl 331 9| o3 Rot Sl
IR SRR 10 ¢ AVFS, e fon wrwEa T ¢ MRy @ SRR W grent 79 | Sy
wHeeRE A0S ¢ AN J47 T TRE T A ST /i@ Sl SEnd 7a

siferdl 2.1.
o bR fon s OF THE
RiE| Cir|
e (A (neutral
non-polar) R &% :
iR (S @2 89) . . Ala A.
Lo
NH3-¢C-COO™
n
gifes (3 82 117) H Val® V.
fiy— &
NHS— &;COO"
H3 CH3
el (i ws 131) H Leu® L
NH3-C-Co0™
H,
|
CH
(ﬁ\CHs




= ALFS 5 = OGP A
Lo Cid
W (s @2 131) H Ile® I
+ |
NH;- (1:— Co0~
CH-CH;
1
|CH2
CH,4
cefem (=g w2 115) }I{ Pro p
+
Nle- C-C00~ (s stfa
wifies @@
. e . A
H,.
H
*
NH;-—i— COO™
_ : H,
feize SpEfEe (SN2 @ 165) @ Phe.® F
H
+ |
NH3~ E_ Co0~
i
C
Terbrme (=13 @3 208) ﬂfﬂ’j u Trp.© W
NN
H

36



LI ATET o wwEe 0T SFHECEE
A i
H
",
NH,;-C-CO00~
CH
R (S w: 149) | . Met® M.
1
CH;
&3 cAlstig R-ap% -
ARFw (2 wz 75) H Gly. 53
+
NH;- E-COO'
Gifam (=2 =2 105) H Ser. S.
NHri—COO'
H,
I
OH
e (o @ 119) o T Thee T
NH,- J:— CO0~
CH-OH
|
CH,
pioiza (o2 @z 121) H Cys. c
NH;- C-C00~
H,
|
SH
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i TATFS Raewmr | 9T oA
i qaq
SREEE (S w: 181) " i Tyr. Y.
NH;— é- Co0~
I
CH,
OH
wpeitEfEm (S @ 132) H Asn, N.
NH;- i— C00"~
H,
I
NHz =% C = O
iR (s 63 146) u Gln. Q.
|
NH;- ci -C00™
2
ch2
NHz - C = 0
e R-5F9t :
seieibe it (S we 133) H Asp. D.
+
NH,- i—_ CO0™
H,
|
CO0~
ot =TS (s vz 147) , 0 Glu. E .
NH, - i— Co0~
H,
|
CH,
[
COoO~




= AIFS fos e G SH(ET
. T Ei

AN R-T7 :

AR (T @3 146)
+
NH, - i'— CO0™
H,
CH,
CH,
CH,

NH,

oAt (S w2 174) H Arg® R.
NH;- ¢_coo-
126}
CH,
CH,

|+

NH=NH,

His® H

R (s @2 155)

CH,- C = CH

|
H+
Y

@ IR SpFesRE AgIten edE e’ TFAl oI GiRek RS A essential SHIfEA!
wpife Aoz &1 a9, it delem TeaRd wET T | doliE IMRER w929 IS
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2 A g +ifS e 7 A i g e v iR | @-«Rae e (et St Arg '@ His-a3
o | G2 e wifie e (Infent)-(FR O SRES ANGTRWI G AR | SRR SHITRT
spifceRite Afitng wEEd Te9— 9+ [efEe owEma @)

@ i SfeeRrE (@bm ol I | B 7@weiE Fa—

H
HO H,”
54 %
HyC ™ N—CH - coo-
H 2 1

4-gRrgfeaeE.
4HO-Pro. -

5 3 2 1
NH, -CH, —CIH—-CH2 -CH, - ClH -CO0~
OH NH ;+

s-zlRgfeeERim
SHO-Lys.

WO @A (Collagen) #d ABiw I @A WH
REANGEEA S5 YA &) S H-Igae W | ey
HO-g#10f (R H-I% oF% FJ| O (FIEstae Geafm
SRS “@ Pro @ Lys-4 IAGREHH 0% IFRWISNS |

R IR SR TS orat A g CAf 7

NH, - b, ~ cfi, ~cooH NH, — CH, — CH, — CHi, ~ COOH
B-syriAe r-snifi [AEhie i
(AcoreRe Snifea alb i) (Reralg=hioR)

NH, -CH, -CH, -CH, - CE —COOH
NH,
s
(RSt AT TGS ()
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2.4. 4% :

cSrey

1) TS (A GF60 AE B @ 9 Gly-7el 40
Faaf s snHes SisfET (asymmetric) FEF 21751 20
TNE | O AR (Gly-Riet) 66 et Aes— vl a5l  ; L-heu
¢ Fggael Sdie g FEAE @15 G AFHEI €A 1o
WIfe T A @ e vl #fefd% (mirror image) 1o B { g )
e wee, Wl W (Gly-we) e webel | o L-his
(22T CoAieTialEET e A S @ e TE— _:20
(SEBEAWE]  (+) (dextrorotory) #q¢ I TIE— b o
e (-) (levorotatory) | <% WS syifS A
wifed cweE (2R (ol S gfe G a— 1T 1TT1T 7171
pH-9% @5ira s | 345678

s g, pH -

3 . 73 gef, Bt * 100
o)y = etz ord, coBL, x <, o/ 100

T AR I S AfiReres 25°C AR T LR ST $q% GIfeIw 589-3nm-43 D

ARA ST W | '

@, WAl + s el wwged w o wifien wife @bie A oin pere
Wwe— wde -NH, ¢ ~COOH =1 SRR 8= Frdaet |

COOH COOH
H o C—euttl] NH, H,N B H
?
i H
CH, CH,
D-Ala L-Ala

_ aﬁw&mwmﬁﬂemﬁmbwﬁmmﬁw%&mmmmmm
(&b coiefGizTe D-Syifiicat Spibie oral T 1 (ABIER ©oi@ BT 71 Tz L-6TR owre «ii=
D-G& |

QT Thr €32 SRS A WA 46 WAFSHN T 21NN TN S ARE WA 519+ LIS
A S 1R, T s 5o At

2) 20 et spifices W wors eniaas T witg ol 260-280 Mm S9% -9R
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wferaaat ¥R (Ultraviolet ray, UV) (I8 33t iitx Sidie Phe, Tyr, Trp, Sforawat af carae
FACS I | (AT, (IS B 2i1F 3 (ADIHE, SOoe e smbie s o3 @3 UV ot
FACS AR GBS IS AN (1A 0! (AR WLt @ WG SpFesEt Fo6! g et T[
Cys-Cys 240mm-4 3] FY SIARF CIET 3708 AT 8 AN T/ 220Mm-a47 I S5 (e

S MR |

IGEAE (=il
—)

' Trp.

Cys-Cys.
Cys-a3 T 3R = @
PiPGa (Cystine) I& =W

N' Tyr.

L 1 L 1

240 260 © 280 300
WW (nm) —
3) pifict SpifFeeE (o (@ 2eT MEe Tn T 75 |

HIRAS TID SINA G T @ @ ©I5% 200°C-93 S
oIt | OiEgs Wat Feoag wnfae (@ e IR I | S,

| rEe Gt SRoEnE SR A 8 FHS Slan I ©iR G

SIEE TG

A o
1) =ifie @ = @7 «f

RCTg <o ~COOH '8 ~NH,-46 55+i% g *rods a3l 43
N o (RE WS OgE 9 Teed A wprehiiie

Greek ‘amphi’ = both.

ot oo’ et T, wnde—

(Amphoteric) | WRIF (@EYy 97 ofde Ry o woa w1 @
YIRS (Ampholyte from amphoteric electrolyte).

z st sl Twdh st T wega w7 I

+ +
NH3~C1£1—COOH+OH' = NH;-—CII-COO_+H20.

(=T =)

(GRBRIEA) (1)
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+ +
SRR, NHTCIF—COO‘ +OH™ = NHZ—CIF—COO‘ +H,0.

(NG =) (2)
% <3 TS 2w el spiffere NaOH fr exifie Fat 2 o == 2@ e

+
pK, = 9-69 NH,— %H— COO™ 50%

NH, - Cl%-I—COO_ 50%

—

9
o)
5
WAL OO O
1

+
NH;-GH-CO0™ 100%

+
NH;~CH-COOH 50%

NEQ—C;{-I-COO‘ 50%

OH-
(ffs) —

Femif Smifioea sict NaOH-«x ffeam ~COOH P-4 (WRy pK~a¥ Wi 2-34 ©1R @3 wesl
H* safie 978 @92 ©f NaOH =4 2473 TR | NaOH-a3 i =iw pH I & =i am oigge
(4l IA pH = 2-34 &4 Stwi NaOH @1l I3tre pH % (i At widfie Qe i A
fémat (7Rl Wi TRy SR pH = pK =97 TH | X7 GRS 9 @ RO 5202 50% TR A |
@A Gfie VYA GRORER-GF AR 50% (AT G SN T4 TIB! IFR HAS! 7 AP AR
pH 3% S NaOH Gt T 0% 7% | SR pH 3 (409 (5108 I4 pH = 9-69 T4 S
=5 I T TR, IR— —NH;3 @2 o pK-9F W 9-69 €32 @ B GO @
Aol o 2% AR 50% T | BT M W pK,. LIS O (U GEOEAR T W 6
2ET[ T (P 43 797 7 Gfie 100% W GO 23 |

ol (51T, TN QRO T i (argg qefice @it ofvem W o @ wjelE ot

@R TR 5@ 1 | 77 T3 1w S s Sl I W ¢ dage weel snmnes
BT '

2T SR G TR 100% R GHRRE— pH-F IE IRFARERGS pH (Isoelectric
pH)!
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ol (oitg, BoRew il wnibieal a,
N 2
THAREE AW ¢ T (A0F WEE ToauF O G A | @H—

1) Fe, COOH S pK= W CH,;COOH«4 4-76 =g sprfaea
R Cﬁﬂ c8oH TS 2:34; o G e @ o-COOH 5FIf5a e ~COOH

+NH QﬁJr (et A smfre | e NH3 5bo{f5 GO ZETH SNFF Fo— T—
3
COOH (¥ o7 wigelfs H* fisfe 9= ;
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(FEE FEW (Alcholic farmentation) N8 1% T4 79T | 1897 I @06IE IR 36 (I (AP
IRIE-7 A S W FCE TSR (Enzyme) | TS S (57% (A 2ot g g o2
RNA ©if (@3e9ld RNA 9 fSoearet S<oiored 9% @ | a0 Ribozyme I 2|

Teripe R W 1% LS TS [ AR iFn gv we g fide ¢ frwa o e
I W © FE s Tl |

3.2, qNead

"o WP Rt X @3l GRY (@ O w ArEay Surrese am five e ash
A% SEPIR SIS 4|

@ H4f5q ava TAnSh FiE T G T I T (@5F (Substrate) | & @15E-9F I <77
-5 (ase) SO (T T SUABE ANSI I TS S | WAS CFea Asiag T i aigre
I -ase Q@1 (A TLABEE AAFAT T 2 |

Twtgad g9l -

(farafta) - (it
ATP (ST GREAG) 9ot B *feson oiq | A20e, s <96 whmes oo «ing | e
TS GLADS #7164 | @ TG WU @il SR (Creatine Kinase) | 9z =B s1graeios
ATP T (W @ BLAGE B S FAE ARG I OF o) IDS T |
g Wre g woRe ol e i [REPTIS BT (Systematic) BerTEa AiNwad T T |

ST BAGPETE SoR IR S i @R Sl e syl | efelA Wy cew
T— (AR SE" St e O e RS wiwg T e @ =i =m )

~ ATP + Creatine _S%®%® — ADP + Phosphocreatine

F
3.3. S wigEifes it e -
1. SRreReEey (TRd-Regd {REEn sz Swome)
T T -
1.1. > CH — OH-43 8z faf&amie
COOH COOH
WG
1.2. > C = 0~9% ¢~7 RfTmd= L = o — | .
CH+{OH C<0"
1.3. > CH = CH-4% @oita fRfgails | o N e
14. > CH-NH,a% @oa ffewia ey, 4 NAD CH; + NADH
s ite fzfes wnhe
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2. GEEIE (FREIERD GF Y (UF T G FASEeRA TonE)

Serrde

2.1. &% G e ~CH;, -CH,~ Topif st

2.2. -CHO 919qf >C=0 I
23. —i—cm—wﬁ
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l |

T HCOH g
HOCH r  HioH S—————
HCOH I-}COH

| !

CH,0P04*" CH,0P0;2 -
wRECEE AR

THAHD THES -

3. YRGS (WEREEIa) Sermes)
it Cindl

3.1, FHR-aF WE TP

32, AREMIREE G AERERRIR
3.4, (1+(i%T HAIY SRR

3.5, SF ~C-N- I%1q oie [Qrsreray
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|
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4. FizaE (FEE AR THTHS)
TR

4.1. > C = C < IHH ARSFH
42.5C =0 IHH @R
43.>C =N - I TR

5 WREINEE (SReE e aakae s R fifen W

HEOPIA CLEHT)
%ﬂ'ﬁﬂ‘eﬂ' :
5.1. P

6. AR (AT I AR Terve @B ATP-3 Agw 77)

Gord - (<% ffFmy C-C 3 R w2 |
6.1.C — O = BRI I WK CO,~47 Fferma 1 a5l o4
62.C - S T@ ped O AREA G TR FACL ATP;
63. C — N 753 ol ATP (CF ADP '8 ST& T90F0 (Pi)

ETR I 7-3 Rty 2Afscice oist
6.4. C — C I%1 SRSt Beeliffe 2 1]

© I W ST W0, T4 DT 15 GRS (1 O GWIA AEE ¢1R|
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ADP TS

+Pi
COOH

|
HCCH 4

|
%— SCoH
(0]
D¢-RuiEst syieiiizd COA



<3 @N Rote @ AR sl oS! fFEha IREwEI TN TW— EC 2.7.32
EC = «eizs F<W (Enzyme Commission)

Al :

CHy-i;COO'
0

TIET

s
Rojgrgie
+ NAD

CH3-§—COO“

“Af3Frss + NADH
(G TLFHS 8 FITAR
Y @NE IFA GR)

Twl -

?HZ—COO"

CH, -C00"
AT

HIRAG
foxrettnre

+FAD

(IJIH -C00~
CH-CO0~
fAe® + SwmE—
FADH, (T<i5% @ 37
THBIEE W IFA )

Tt -
(AR
I coifbron

llzuz'f .

e =t

2 = GRwIEe ifice (g e

7= JroEs cfm Sensdt
FEIT T

3 = Bof-Botrafl— Sdie TS T Prsle 2o AIRGiE
o @i @G @l |

2 = TFafen aRma— wdie 447 7|

27 Gdie TAHG FR

3.4. AZ-CEHS :

W Bermred RiFm metee o wwe foyg et
AN AV TR AEET W R ARYIA ol @b w7
A T A T AT TOHIHE I W AT
(Holoenzyme) € ATFE S am e I wenfoa
SoAGRT (Apoenzyme) |

AR o
|
l i ]
2L (Coenzyme) AT P QTP
=7 E— (I T (Prosthetic group) gt : Zn++
TE ) Ot : Heme gr. ARG ™A
Al : NAD (Nicotinamide ¥ Cytochirome FIRfE-

adenine dinucleotide) C peroxitare 43 TSI

S E Prosthetic group. Wﬁ:ﬁ’ﬂl‘l
?ﬂwlﬁii _ 71\"1%‘5
ciRfeipiite—  fEaiR-
e efm AT | G
QG 7R ST TR AN TeAo
a8 Berals wd-Rerad
ofets
RiFam w=gd @) Ao
Qo WY WA S )
<o sl R WS “"““?‘“;f“l
| Sre s Reafes - :

A Al SR ARSI
@ s = g
NADH o3 =1
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3.5. Temne o Syaned fet

S S (T SR T SeREe N T w3l wrEEl SnefE oot Serme—

(M TRZIANE T 933 & TouifE s7ovim gt wTF (A0S Teow M ofeat I | Berwna ofmam
SR SR PR =T e R R wedeRd T #ite | SR ST SE 6 SN0 |
RfFar w2z ¢ fafraria sz =fea < «b Efte S 1 eixE Balb o3 Fame

I L ——— g TR (TG TOS)

e SRR w3T (Berme
T : Taifera)
Em
I _
1 .
%, _ ECacsd
§> B + A + OGS
C + D + S5
Teof smtef
A s -

E . = Energy of Activation
= ST o ¢ 2T waEy @b wfea sl
Cepire Ridraia Bsim (@1903a $099 Ao (ATS (St (1 I AT WY T4 PN OXA
Rt S wrea sFeifes, 58 349 @I w9 33 @A o4 R of% @eiea wes
Botx Wittt fASEAe | BTt @2 4R el T 0 I WRISE (Michalies) 2919
S
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¥ Cediifie 2 8 Bepmel sdiREn Ra oF | areE aoliE gt Swgle e oM f6E
FEATACENE & GIHNT SFE TRF = a9l | [ES @G S A awive g

2) 73l [iEFmz Tl

3) 2Efee SRER Suprd ARWET T @ ARwe WweE @ gde BeEme (s e
T Ao | '

4) AT S @ SeAlde 8 #7)

5) Beroe I e (2| [1 oS7 %4 =[l 9 e
A i of el e s @ e AR 2% |

k = R sifdr Wiie g1

[E]+{S1S{ES] SlE]+ 7]

a2 ST Ty €@ ﬁﬁrm A7 (v) (wdfie 2 v AN TeomER A v Besimaa
7)) et 7@ —

of
A = e S
Vmax
Fraggsl
Yo Vmax |/ | < Asref
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|
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@ R ffeala of$ v =k, [ES] -'-[ES]=%

rets, [ES]-2efen 27
ELES_] = k. [E]S]+ k[E]P]

[ES]-cete e 713,

_.‘_’_[f[_s] =k 4,[ES]+ k_,[ES]

ARTEE,

dEs]__o[es]
dt de

ok [EIS]+ ko [EJP] =k ,»[ES]+ k_,[ES]
R s P = 0.

-k, [E][S]= k., [ES]+ K_,[ES].
w9,k [EfS]—k_,{ES]=k.s[ES]

9=, ko [E]S] =[ESHk,s + 4.}

L . [E]s]

T ky [ES]

Sl Q@b FANEE w3,

Kyy = (L] [cwm KM=—1(—+2—+k—“l—}

+1

Ky~ 301 T8 NIEH (WG %35 [Michaelis Mentain Constant]
@R, [E]={{Er]-[ES]} (IE) = Secmwea Fo) wrg)

Q[ V. 06 e = k,[E)]

V,
A [ET] = l;nu

{[Ex]-[Es]fs]

wegq, Ky = [ES]

Ky _[Er]_,

][]
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Vmax "k+2

Km
i b im
TS I

KM +[S] Vi
4, ij["lb’“\j"’

v __[8]
me a K‘M +[S]
_ Vi$] |
Ky +[S]
W [S] 8 Ky, 8V, T AT O (T (3 BT (T (I T AW 2 T W
ToAfaSw TR (|
<% ANFIIHA AW NIRRT @G FAMFI (Michaelis-Menten Equation).

eoa @fpal (e o T Rl wraves AN Ry o i dew s g
[S]-93 R X e I T R owe) RiFmm oiwe fieess 29 (S99 esin
e T O AR 8 IRR TNNGT e

[,

36.K,8 V, &8 @7

1
nﬁv:-z—vm'@m,

Vo [S]
Ky +[S] M

weal, Ky +[S]=2[s]

i
ivhmz

w4 Ky =[5]

e K,, foal #acen okl oR—a7 @R 9% IR I 71 TAREE A (W (S] @I
G K7 Ol TS @ |

[S] widfie (AR TG e/ b WAl gm/Foi 2fie =) wedT, K97 9398 O T |

Kpg 8 Vo, — 1 @3 Serivra 13y «ax iR @l et @ pH-a @2 Sewines @
O @I @NTA G HIT|

Ky (o 2ff® Teribrea spie Jam | K03 W 00 S % (@157 S8 Serid 1@
A GR @ @NTR 2 SeHHET WG @

V a3 WA R S Tl & QIR 43 AW BRARCE Sffde TACS AT A
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3.6. Felwfae =T -

AR @1 WV, T 300 T 2R130eT AT SRS T Y o «ie® 1 B Wi i 39
o] WRCHT (T AR Jraeifes aom 3,

W, "=t ot
V' Viax [S] Vi [8]

<2 FARAEIF AW, 112 SweR qF AT (Line Weaver Berk Equation) |

ARG il T8 Sistiiat @ pH 996 T8 Beotos 6 (@ o Ky, 8V, 9% weal
ToifIT AN I sweqadla Howd @B Y-90% (@ C o @0 @ |

1 -
Myz';
S 1
«3e x=:[5!\ ;T
X GEFE] S
ﬁ?mw : : Saaae e A
W e }c AR erre I A B
Al 2@ m
1 1
+: =

max

% e @ @7 @bg e AR v, 8 K, BN o e
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3.8. Srme (Faln geies -

Srmad fFaere: safia Rafiis gereefim eda—
3) pH-93 2o :
pH ¢ fFaiereln wafd Efba Shiew @ o9 Servra crma 2R @ Sa@Eet

— &g pH (Optimum pH)
ol (|

5 6 7 8 9

e 6 (AF 8-47 W TIA pH ©4A fFumieret wig @ pH = 5 794 ©I4 Serivai M
T 1 ST 74 pH = § TYI6 TEHEH Fale 73} pH 43 9% (@9 L1 TH TG0 SLHnT
faifae stlor AfISs WIeT @3RS BP0 RS 400 AN | WL Fee SAea 11 S
fFaRieTst <% (il TR, SR @F (@ Berne A T FaRieet pH-99 esig Reaie a,
@— (*Rf&F (papain) |

vl I (BT
} } &
4 6 8 10
WA, @ T pH-a fFarleret ordim W @i @Oige @ pH-a fFaiest oRim
ERA—
AR
T ) e
2 4 6 6 8 10
pH — pH —
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TR TR GF0 WGige pH oIy, I-— H4RIS: &fke @@ sk @e™ pH-3 gl
%) TweR oer :

AR pH-97 W& SO Aie B [Furiere @t AiE i) ww wivviam
TereE 8 ({9 TR e SRSt @ N1 AE ¢ @ S S BRrgieE agal
Tonft 4 Weam @ fEnfer Wyl s @ o @ s A T WA AN oo TE
TS AR A, ﬁm%ﬂwmmlwwﬂmﬁ@ww%ﬁ%nm
wiEEIe BeEbHE 60°C-(5 RFuR =@ TF)

| .

100 = — G SRl
fTrferet T

50

200 40° 60°
it —

(TR ol BB (FGd 20°C Siial (A 10°C A9 Skl 30°C Siehtial (6 10°C
e Trbrerd e e g 3w wdie s w2el (Q,,) GIHET e 21

frg, JRBIar B Seruiam I i widie AR wiRu— ST TwnE 80°-90°C
SeRgTes e A

mm@m%@wﬁmﬁﬁ@m\e Sl B WRR e R s

G, BEEAGT T SIPNIAN TR A 0w 78 RS Tl% E IE FerFSens i i
o R s A |

5T) (TNFT TG :
QI Y T BEHHF MG FA O TRE (Faerst AeqR TR =

« s e, v,
vT

Si—» 1
TS AT T
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q) TR, SGET TG TIRY Toiffs |

3.9, SLFHET IR

BT IANA RS S T @S SANT—

5) TEBIR#ETE (Lock & key model) :

a3l or R W @ oI BfRe sk e st ot dwefs dweRn owl 3
Teroraa A @fh (e RiErr & Srees i st oo awig 4w A et

@A I & WS 3 (@siten el ston sl e e fee amw— & sl <t e
/A @A FA (binding site) | ¥ :

e E

6,CH;0H gl N CH,0H
0 ~d Tﬁé‘"_ &1 ; —
- ¥ [\, OH + ADP
OH \ OH
2 OH m ok oH OH —(POH
on OH g Y OH
DT A6 FHIE
S E ES P +7/§;€,
E

& B At (ARG wRe it Terien fde s ARfe T aw e
T (7 Sl SEsE-a7 T A O we @ (@ Artionf S R | @ SRt 7o
(Catalytic site) RS @3 & I ORD arwn Sein «fREs @ 93 Berne TR
wFE R TR GR FE OCF RO K SRR IS W e iz |

TG CEOR (@9 WS (7 Wbl BT D-JENER 9oiEE I JAE— LIS eHR
Tu— @3 o argdd fm
' 2) wifRB efrarey o167 #%f® (Induced fit model) :

Ao (Mo I SR AT Os @ TSI AN BpT il (i 26wy oiF
oo SRS o TgE T wa ek W— O 2ol Somred fimfas o ~fiade =@
8 (@9 AR Ofbe W TS (7] TN I SEReT T & @R e Fm @

88



Seviifrs wmef 7R ) (o wifEfore Beows swam Fem o8 swgw T )

Cao-
o 40
it
()
Toifs Bepmres fawids
st Afgads T
NHH
Cod =

3.10. Sr+o% ferat @fSraty (Enzyme inhibition) :

TR T afern-aae T +%fE @itz 9@ 339 4S8 (Inhibitor) W3S afers
RFie | O (eiea RFT (substrate) 132 Ao 1 Afralia S0 e 31 B A oxE
TR Rieras Q@ 7o A afsrmfet 5w vk ©f ernR Awere B 391 o | S
T o) i e o o 9w | e o 51RTR Avw Wi 5ikfta dnem oo e wvew 3w
GUFEES (J15% 6 AN W3R AT A A o3 ST IR FE (WS 51 € fdraftrem
S iR e e 9 o 3m— e To0! 26T B9 faz ©Oh! @ W | O (@6 AR
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s ea AfSraidice cin s T | idie %Vmu«qawwﬂﬁﬁwwmwwmwk
@elepa o Bermrea wHfe T A adie K09 W9 (308 WA | AN sweR IF @) T
Paa 2 B B T [ TV I
(+) efswat

() aferad

G @ efeairenEe
afotan (Competitive
Inhibition) |

R W T aferad
RfFmEa Qe o 7o @
A AE T G2 T AfSTg
Agrre: Tomed W fAfeTe
NPT A IF A0S AT
o8 GSpnel Riew <G
afecata w1 @B ARSI
weferadl  2fSId  (Non-com-
petitive Inhibitor) Wil #ies
erreA-ARE (=18 ooa il waw ol B K, AR iR v +ifales =1 aostn @

e @i 3T IS YRV AT TSI W)
COOH CH,.COOH _
lonate CH ; a7 | ber) 7 3%
Malonate 2 COOH A CH,.COOH R A PP 2 AT
efagiftearm afsraf am@)
CH,.COOH CH,COOH
| +FAD — || +FADH,
CH,.COOH CH.COOH
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% ©iE SRENEEEs FR1 TNE6 (DIFP), #lEcrTeHw Sernry wafomtat afsm@ cm
DIEP % R (@5 si5ma @i A (3,
- CH(CH;),
F-P=0

O ~CH(CH,),
DIEP

3.11. SiEAEEs (Isozyme) :

a7 Serme— Rfen TR Rien 5w Wmwe Aa— Rfer wemge pH-¢ Semam &
I FAES G2 @ITT 94T GFR AR DG A 432 Y TeAT 031 TWWE WEHGES
(Isozyme) Tl T |

s TTaRrg EE (LDH) Bermraa At J9ma SiRrieiss oms | O3 Semns s (sivlbize
wia +if3® | TREE @ LDH SITE ©7] TR 382 (&3 (ohiEs (H &) 9@l 55w | wnaim (ot
@@ @ LDH Witz O S 60 (M 437) (s146%E a1 sf5s | % = @ @ LDH Serns
TEME W TOEA 4AWT (1o6iEred TE LDH 97 A5 wiEmeEn wng|

& & &

® W& ® ® ™.
H, HM H,M, HM, M,

(ZAEE WE) , (AT )

3.12. TGS (Zymogen) :

Ao @3 calbin Riosraernd Sers fog «ff @ wazm A% = ©f Wi 96 @ @R T
A SIS | O} SRR SRt AR W @R wREine I w eldeise | 9
AT N-ar2 (it 420 sofiet soibe &6 am ey i otz fFamfier colsifm siem weq|
wIRE (v Tz g, g Teotvw (@ s oS T, (IR wag SRPw o | @ e Sehety
Zymogen ¥ =1 T |

3.13. STEART Bems (Allosteric enzyme) :

AW TR VL6 ¢ T ({9l @ O Testd il «wfs apirafre Riwure ol 98 om o @
@A @F 9F0 @ TR o Seod Igs W 4 Q@ 22 e @R Sumva Aferaidy
TEAFN T ICS 2T ol S 3G o2l @ (=i dier 99 01 o 21g 93 4 SrmateE
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WG R Shd T T | O3 Srmheeld Mumae: el (i-bRred e T @R @3
(A-BRTeH P yamg 93 (B O allo 5L wETW) |

— ST —> TR 6 TAES zmmﬁ—sww’a
lmmﬁw
TUI 1,6-CRPIHe

o @wmaf\%qﬁk 3G

+ ORISR SO FEs

WIS ARSI

AR =Y =
S SAfaoaara |

ATP <
)

«3 e ARG e M ATP T FIB RS AT I, FEE 1,6 SZFAE0
= T R 75 @ e ) o Tl Swnel st

3.14; S CET (FamieTel O ¢

! R SRR (FaeeR u3 & W @ AR B 1 WRGEEE (1 pmole,
106 mole) (TisR Teom e #HS IS ST T 1 TAFIEE BeoAw A T «i7E o
g 1 fif G 25°C Doz | e fFmderet a1 total activity o708 SRR IR @ @ @316 w6
TS G TGS MZ |

GRRI Toolk g 1 FifFaw (ffiE Aer o @ Sernd e Fadieel al it
wialfefE (specific activity) |

Y NBGHICHa #wie Tesiy za
SR PR e = R

s framierel aak e raierer 4 o wam awem | 3w e S fda @ o
[ T+ A

/ iS5, 25°C st
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e fFrierst Q1 TFER SIRhiel (Molecular activity) 3t B @SR a9 (Turn over
number)-43 Agw T Tool Weye @fe =g | RAG e g @3l Seems 5y @™t 25°C
ST |

s el
e T = T
il eptiggred aRee frreret Ao @ = 36,000,000 2fe ffRd o sgps |

‘B FuRiee SwEiieT OFT T SR IRME TNEE O T, SR @
fFRierel 1 GRS 1 (0E @5ire AffSe Fare i ©oF 1 FE (Katal) 90 Q)

wigE, v A V@ SRle uarelim am gem w3 =)

3.15. F2TLHS :

ARBEHPSTA TesifE oM (Vitamin) (¥c | FOIRA «wa Beofe wr ‘siEb@ wpifsw
(Vital amine) Sidfie 2 wesiee v ot g wOifi @i «=fb ozl (e | TR, elew febifah
wifgs 28 ‘@RI @ R Jors Pim g o T @RERT @1 AR P 9w O3 i e
Qi A IR (AP AT AR S GETE Gl AR e | oS S (IR (@ TR
EBfmuaRR wmim

1887 A 2w ARER Q@I &1 #ITa SisiN ARewa W | S SEDHA GE GBI ©re
iftet | RRRR Qe Fo-AE= corfafm s SR AN U T

1907 A siFrFrErerd PR eag e @e (o3 T3 == 93¢ © TEE 2 THF T
SicTed] '

1880 A &= (Lunin) (AW Y08 (@ AW SR ©f Roe @7 SEmsiE 2780 AeTiE
B | WG W W AW WL Gy NS 7 =N (@ A

o7 (Hopkins)— TGS G330 #37H1 F(F €3 BoPEICa (eie @, Jiu se fog wal
UTAE 47 T AT DAE WS NI AR T SRS WA | '

1912 A %1% (Funk) G336 I8F AOTSIR 794 I9EA ALY (AP 9R ¢l (3 G
e SR @98 948 Vitamine *1%ba Teslfa) AREIPIE Vitamin I 29 ([REY A:E2 SiH
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AqqS! o b o el @W— AT ARW— fEHIEE, O (U TBWwine Testifre,
AZSGHABIND @I BLHIEIE FRITS! IR A, @1 AMAEes A FoOmG sheat IR 922 & I3
3 fEhifima wend B @ e R O R st —
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TWANYERS RAAEe SAE G0 (AT AL | TR AIH
CH2 _O-E_(CHZ)W_CHB

dron
éHZOH

49. FE(S (Phospholipid)

faraee o9 T 317 AmmgA - OH aFeeta e afv wowefaas wniffieed (H,Po,) @3B (o 2
TR O I TIHIRCT G |
CH, —O—E—(Cﬂz)n -CH,4
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|

CH,-0- P -0~
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+
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o
FoRiEfEa 2 wifim (CrfEm)
CH, < —i-— (CH,), -CH —
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| " : (FHCFIGIRA)
-CHz-O—i-O—CHz— CIH N, RS e
C00- — T I
TR GIRe
CHZ—O—E-(CHZ),“—CH
I
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| THAIHI)
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CH, - i CH, ~ CHz—N ~CH,
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CH, -0-€-(CH;), —CH;

[
CH—O—E—(CH;)K ~CH =CH - (CH,)_ - CH

|
O~ OH

|
CH, -0- P -0 Jo—N
gz h OH s

OH

FAFHRIGE 2fbe
Zd TFAL
e e,
CH, -0 -CH =CH-(CH,),, - CH;
di-o- C—(CH,), - CH = CH - (CH,), - CHj

I o
I +
cnz-o—i—owﬁz-cnzmm

IR G AT

AT g
(FACERARGe)
PReE e
e Wit

(TR &g
(TR
w1fae)

e WG

— W W

o 7R 4E QT oM AT G ARETIR SR TNTHT G SI01 Y Sfee
(negative Charge) '8 IRG LS TAFDA WX T& (910 T TRS 4ARES A 4oy ©fSe A
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4.10. Fgrferfe (Sphingolipid)

Pl aoh (oSS (A AT_CoR @ o1 @ A0e She 72l | @2
Femte wiah 1fihe wifFtes 7 9191 59 @ @R WiFEes [1m ge 1@ (99 T GRS
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CH,OH
HNH,
HOH

@ @A T =1

imerh[ﬁi?* HAT APRAG
|
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3

P
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R - OH a3
e @@ e

i aREREmIRTE
Rz - OH stvia
AT 6 I8 NANA

@R SR R S w en o S
R IR A | oH G SRSART e |
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. HO
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CH, -0~ " ~OCH,CH,; —NH; éH— N}l—i—(ﬁl{z)n —CH;, H-NH - E_ (CHZ)M ~CH,4
o
g:H—NH.- ~(CH,), H-OH CH-OH
CHOH H H i
b H 1 I
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. Hyha CH;)i2
Hf-“zhz _ Hy H, H
% SRS 3

el ez srres [fon st (we Rfer o1e 3@ | Sfn e aws R[fen aiw
gl
FFRINE TR @RI TG [Onawg Amfeesize e I7|

4.11. Sy fEioe (pmeiieee)

G (Wax) :

7 7t enifres s Y speeet (3t o B w1t ifcee Reaea w2 @ @)-ae
GO A, O T GO TEANT FoF oie | ST ST A | H0T G SN, AT, T S
FwIR B enw Al (iR ewm A G e ke 8 % @ M B A T
SFCPIEER PO | G35 YT IR G | BEeTe eoiTE Al [isie @ 5 il QAU o Wi
A ¢ witwnBnes @o | (iGiFTNEe @ie@ (Paraffin wax) (U@ O wEm
G ferere Gt A e — ST |
W’Fﬁ: ‘

e e g e g S (Tarpenes) R |

'CI‘{;
-GS K —GRECE - wREEs (Isoprene) Y%
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CH, = J: ~-CH=CH-CH= ll: -CH=CH,

CH, _ CH,
we’, CH, = (l: -CH=CH-CH=CH- é =CH, (safbicaf)
Y3 TNR AT A | GRIS i ARG & A T UROEEA |
W2 IR 1A OOfM A, E, @ K 9% (ITeiEw Q-9 (7l T |

GHATG :
@2 e @t Rite cama—
CH,
CH;CH-CH, -CH, - CH-CH
CH,

(AT

CH,

HO
(PIETEGAA (AT (AT 19 Sigay F19)

HO CH,

= E—CHZ- CH,
CH, CH;, CobH
H
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. (EEE 4 e Fiten P R g @)

i

H
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% ISHIe T, (I ALV AT FH |

4.12 fesietiw :

@5 FeaRS (Conjngated) e s iR go@ ¥ ee @ 1) ofsaw Fearebde
(Transport lipoprotin) |

2) =it feeetaitia (membrane lipoprotin)

1. Affees Feestiraiti= -

e (g o w3 Ok AT RIS 3z IR o deulE Fsinabe Piobs s ama
&G 8 (ATTAR SRS, T9g RoNa evq 7 3 arm Foeef ot Rerst 30 Tae— A6
17 oifet redt = |

[oitis FYEAET WIARAG AT (@A Y
(VLDL) (LDL) (LHDL)
1) g AsvE@ <0.94 0.94-1.006 1.006-2.063 1.063-1.21
2) @R, % u% oo 12 10 25 45-55
3) BREERERERE, % o e . 80-95 55-65 10 3
4) TR, % 9% 65w 3-6 15-20 22 30
5) PIECIEH, % UE 9 1-3 10 8 3
6) PIFPEIE GOE, % TF GG 2-4 5 37 15

93 73 R et aearite St AR AL IF AN
fertsiicaiBim wefefer SiaebiE (iR ¢ IRE e AT oiEg @ oo e e

Iy
&9 8¢ 4T
w R 8 '[iiﬁ_____ﬂ___,ﬁtmﬁw GBI
&g o -

@I M 50% T, 5% IERRES € 45% (bR U | RIS, FRFEEEd @b
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e R Wy (AR FMAeid I, @R e o 8 IRae e | o weERcen
AR &g iR R s wejE e YR T @i wR tedl I ke it v Wi
B3 PRI (IR 4. (I foors TR JEfR (A et IReifE o I adie

e Tl U AW AT T A welie TSRS e anew A St
TR ST (AF— AR (oA (periphoral) (2R 3=

FopalA (N SR IERE ARER T FHFHEET TR T AFS A@— AR
AP (i 3 |

Feeald (2t FrmRities Geasaly aas (Sde IBo) @@ ¢ an@-(ww:mﬁ’ww
IR GG REIBE @ I Sfeaw FE— aMd GHNES (25 = |

fafere cieae @ gy w1 O (@i ovaws o ¢ idraa omde W <6 AnrRbEE
TR (0 PmEiAnes Fda o) oiFk W Reght wiafis Afice R e A

(ABAGER SR TP IT— 1) SIS G G)iel 001 91, 2) T, 84, AR Apu-

O F TR T Sord ity oeew, 3) S whRlNT e @ e fou v ;e
4) - ~RBRE B IE— TR

TARIET AR SPReE TG WG AT i g ~eE 43 @ 7Y g FreiiRe seEn
M & Favgza SifeRETe! (Wdie mobility) IS @PREEGLE AF & Reed | QI (@EATHERER

SR X REET W O e | WRneHT Dt e (U wiese Wit wifere
dore @ fww ool E-e Ut

TAEORMGE @ew, PREhs, @IEetaE AT I WE; FATDRGA 326 SifE,
FRoRfen Gifaw, TebiRa AR U e w@)

e FPE 50-65% TTEhEs, @ftw, TbREs, 1w wits ¢ FemsafE; 10%
TRl eifte, TebiRies e GRarRs, smfe it 3o aat 25% @ErEsas S
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AERCLaE]

ﬂﬁ@@%m afcFEEtEfTe, i aRw Rt )

oo e (e "ﬂ"if Yo € T TH FA AN @F A (o IeiR=lateral diffusion;
‘fﬁ?{-rotauon)l

g Fetge vom (e @ (903 e at (@Abies smRecd sam) sspferr RafRea) iz,
AT TR S REHT A %S O =g, S ARBRE 327 9 (recognising molecule)
g O @A ©151E ARt S e s e s« |

(T +HIF TS B ~HEAe GIa G fRra (bl 8 FIizRms U o Tomsi
ffer o i) ‘

4.13, faif%irea @7 (Rancidity of fat)

Txe '@ WY RISAN BT @At Iomm o9, JRHETT AR SRS TFAITS TR HF
' 96 FIbvWIFT wfe 7a RS +R0S | SEftRRe SR Ave FEae — of d396=
Tifere TR o3 3 Toe 71 | WEAlbEres TAEWI w @ Ffse i gofm Ffe =1 o
@l = e o5

4.14. ffoirer dste [Ruitaa o Tovala Fiie gage = -

1. ARt m 3 :
1919 T A SEETE AANER IS T OH oS! O FRARTR A It I’
S 3 AR W= 175-180.

21 SIfEa Wl : 100 SN G TS AW L, (NN FALS S O W HeAyt e | 97 i
FIGT SefEa oAfesid 4al #{t | AR (S WA -4 6-10.

3| SOeRE WA : 1 W SthEEGe Bt (9 79 AT wFEbe wite ofew o
SCANREEET #ita o 2 Fars @ «fsd KOH itst (iAo sics spifsitizs Ayt
)

41 oS RY : 1 AN WG @ Fe i T A ons e Fare 1o s KOH =l
o SIS WYl e | Wi A @ A A AR @

51 ARG FEE A _: 5 AW WEI Ao @ A wi ke W oiE 2=t s 1o

efren (RfEfRiGE) N/10 KOH #1itst Sits AiRMT R4 3081 | T (S OB @2 AL 6-
7.5. TRl SIS AW STt [m)

61 COTETIE A - 5 AN FRG ToAR WA, mmﬁwmmﬁ’smmaﬂﬁwm

7% SERBR N/10 KOH =110st Site (oteeifd Het 30 1 Fo3rers s {9« o sisa 1-21
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4.15. ferferea afamiat

Teferez < wins Fifde effne smem w01 =3 199 EER @I 31 (Thin layer
chromatography) €% G TEITG (oo GFRUIHIANTER TOF | G SR (AIER € TR TR0
TGS TR FAOR e e wquR arfie s fif @ st s Rees e
1, TR @ AT TE ToE AP @I FRAFT TR I TRS Tz & (A% Solrwa s
Tore Ul A (2l uFa durean 9ge e g 9w ke e Refe s am e
ATCE B (AT S (O W@ TRAE HATT I CTGEBIRDICR el T3 |

o A GBI wew 5 FgRe @rdiaee Fa @ e wgg W 1 SR
Taldl IR (AREH GOS8 FA (@l TW) FRQIS A OF @I fFafia 99 99 sieE At
e Wife 778 Swg fa S =) 9Aims @I H19E YT 91 W T @ qwe ey
FTeE AT € NP A WO T & H{e o< FAge 20 ©iF TR e g wqef
AW T T 6 90 @oivig st offese qeu @i

4.16. efes W (Nucleic acid) :

G PR FAAE 6 I AR &9 T Isfon 47% @ Wz afbrpe a3 A =
B SRR 9T G (NAMI), FEEFEERS (Nucleotide) ity wfeRe zu | aft 3@mifehs @iEa
e et T € g AT of WiFE W g GG wife A menl zae) e
cAimifEaelte @y ot ARGEGR AE— IR ERie FEF A )

fEipetitearm w3l Wl toR = A1, AR 1 2-Rufritgis A9 (D 5[ e
TS facy Tof | @2 R whaolkm daes vl SHRRR I e Ry cefitele € i@
e (Adenine), @AW (Guanine), ARGIFF (Cytosine) €} 4B (Thymine) U
foufimigrare-a o | AREE-93 7ozt AR A0S TTAME (Uracil) M) 901 © 054 H17
N-2ZARfes I (BIATUEER T SeEnfoe gacz) FF AR

weffe,
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R
o~ i-o-cnz P

ComTBTS 351

HeGpesizE (Nucleotide) |
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4.17. (ST :
@ Y wtekie RO wibie sent 9 St e St I W—
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(8% Fawa) : (Tee)
Wy 20
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N 6
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SR BearE
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4.18. fAEfenzs (Nucleoside) :

0579 FIF 8 (oIvorer FeIaa fifere (@it s MSfFeize) w3t @i g7 om A A @
(cote AP wiE o 16 W gemn Fekenie e @ w1l

N-2REFIRRE 34 QR @31 wor w1 R s e snbe =t oy Reie @)
s, R i Y wite gavie [iEw 3 7 owr SRGEiRTe w9 w@ 260-280
Bty e oirge Sfacy el 797 |
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N ’ o
HN CH;,
XX Y
0 N
HO-CH, : \ HO—CH;: i
OH H
OH OH
TSI 2w

(R T sk (ReRrRrfsamte i)
53 IR TER 910W '8 FSITAA JO 513 2RFNET T 90° (0 AN |

4.19. FRHSHIZT (Nucleotide) :

TETHH, (AITOIERION € TOIE0 3% ¥ OkpebiRe (o7 a1 dRef @i 3 s i

UE | PTG (PO,%) FeAT &y @3 SyifHfoe— Torrm Al A0gs | @Ft S SRS w1 |
GHAS (RIS 58T T AER (IRE (260-280 TTG) w sifdwe w1 7w

e witier e ToNe ama ez g 3% s @ |
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OH OH
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OH OH

SRR GRFEs (GTP)
3 SoETin w— R e RiFn e «few S

T % 3 X
o - l|’—0— r;—o- II’-O—CI-Iz
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OH OH
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|
0" - T—ow -0- 1;--0-(:}12
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CH,OH

CH,OH . 0 0
N, :
HO
o 0 o
UTP +K_ OH
— HO _ | l
HO OPolz_ Ppi O =t ﬁ e O_ i’ = 0 E CHZ
HO (ARTAIEHTES) o O
HO OH
ARG - 1 PTG UDP-3i5
(T, FAGEIEE + CTP — CDP®FH + PPi
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N N
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NEE:]N N X
SI
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i 5I 4; ]
O -P-0-CH,
4 1 2
. 0O O
2 \ / _
0 3 P.""‘ 0
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(I SIS AFATS ) (8T SHCSTHIRE SARFAGES)
(Cyclic adenosine monophosphate) (Cyclic adenosine monophosphate)
@Ieaa BT A67Z (Second messengar)-4d @A FYSE Y32 wFesd o
e TR | T € ST S A (A | [P (Y 78 WO

%37 A a9 @Ee fooEm g A Gma HAfawid am I
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4.20. Wefgs wifites xfiRet :

el NEPebRs SEwEt 719 A9 gre {9 o «us tet w@ el b | uorm
S el St B A |

el e
I
eufFalRra~eiss Wit (DNA)

I
A anffe (RNA)

1. Tepfads o @ Wekmm, 1. TTfRel @z g9 ek o @
WEGR-E ¢ @GS A AT @BPErE  (ER) S T
T T |

. SsRA (A), eafam (G), WEHEE (C),
iR (T) @ o Jaa 2|
. B9e gRrE (FRpast) sioa

. ReEam, aRdr=ign ¢ @aess-93
DNA-7 TMM ¢ IYAE SIETm Sl
WAL (Y Rowmg i efes =)

2,

e (A), TfE (G), ARGPW (C)
WG (U) @ A AT 4T |

@M e T I S 8 O @I
@ S0 DRGNS TN T B
A |

fou g9 RNA 4itF NdiKerss
mRNA- DNA (2@ Ir$t g 79 ER-«@

tRNA- ER-(S aa 921 9 (4@ 917
rRNA- (257 (odite ale @l |
WAT (=T RNA @icg, 11l 398 (@io—
SnRNA (Small nuclear RNA) &%

ScRNA (Small cytoplasmic RNA)
DNA :

ERets @ vae EEman [ 79w 999 997 95 S @F AW G0 T o
FF @ ARDEET O e (@E e @ SeafbE G WA 15.000-16,000-89 WS
Fefpetize gre ke wiffie Mo w— samae: drmfiels @i

Feaiiaes @ FeEam DNA-93 w3 @Fmel saeaRis— quem |— = 2,90,000 x
10° FEfpetiRe Aite ol =l |

DNA-@ 3952 493 @ 250eF «ars @ aufis|

1. IR TReiag R ordt an— 93l el Beoi TS AT SRS 97 | @A st
T F(F Ol DNA Swiiore §w fm (ifbe st Beeims 33te AR |

2. Sa v 4@ TS TwraTw 4l 77 o DNA TR woxiifd @it | grebiaite DNA-T
Afme 0-01 Breeare (10-12 5ii%) 2% @iE @UE Shedia @fits DNA 2@ 6 Reeians
ARSI |
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3. ¥4 gIcReTE S FRGHT AFAAFE SRaE VIGEUE @R Al w@E ot
(ST AT (2B S e (ouipy wrrar el wite o ot iy, 7ga e
(oEfEn e e g NETE @R

4. T 4GS S A + G = C + T AH AFE— @ @A @A (6T (@D Al (@ G Tl
et A |

eufbw-fers e
e TR (Se qEARS T o o1 SeifieE w2 WefiE o (3 i @l s
=i itz 99 SR WIS WHAFAMR AF AT A% S (Super coil) Todl |

felee syifFnea @ b <@ ©a @ I3 ol it s e aaiba ow weaba
CHITER 0 SR A AR |

I h4
[4
Z 9seq HD O
O0- d =_0
S|
Iz IE
A i "[0 4 !
HO-0—-d 0%
Loy S [ 3
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wefie,

2-—-—.—-J

5 30H
l(:F)I
2nm

A% T (9 i i eI AfEe T AT e HY 354l 30 | [ sisieetet cfemi-ag
I 2-0 TITRDE | 643 16 H1F A @R G 93 0% AR A — O & WYET GFA (@08
IR GR C € T-€ G0 YRS AL N— GA9 & FH PP ST 79 A | ol #efEa-
Pifafiba— o A | SRS Resgd @ FEET $98 ®ol ol (7T,

A-T-9 AT 39 = 100 (Association constant)
8 G-C-7 MwsEd a5 = 10°-10°. :
SGT A-T 8 G-C-7 N YRR O (TS S SIfreniel s/sits | A-T-7 %o 2 @ G-Ca
Wy 3T YGRS I EI—

H

CH,; | Q,N \H .
e
H N ‘O
N -
:qj Sy 0. "H N
M ~-H
QY O

NN N
N N H

iR ST ARBIH &I

G2 W[RT WA ¥ WEF W vEy 034 o | b wiew SRt fe-az wy ol
ZREGFIRE S SiE— i 3 iR THRITER |

O AW T AN XHEACS NS Sfbe-aq Ao AT |

ool FoHetiEs 2t #a 4T ToulE H-Iaa O | o937 I (T O fim @ e
T SIS Y A 8 ©IF 2N O el St | :
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B SAGET TR FGEH TR T ATE T ST R TR 260-280 AHIRGE
SR (A0 | AT (D Ol W1 TN H-T%A1 Y& A O (IR (A0S T | e <@ fp vty wfi

il Ar— TR I FEEe) O ¢ WiE GIEeE @3 WAt et dek 7
(Hypercrocic effect) |

ARG G=CS M H-IN AF ToW NE G=C mmmaﬁt@mﬁww

T

260-280
- e

T,, = (e it
SisiEl —

&G oS | wdime @3 ETfran ARy D QRIGT @S #E—

260-280 T

[Gel-

DNA-(® CsCl-a7 fen wwea w3fid aiifersit s Risa tuda DNA-E siem w31
} G0 A | GC-3 AR (I UM DNA (91 IR 2 | 07 8 GC-7 7Rt gt Sl 23 |

+«—DNA S
« CsC] cafsmn

\_/
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e & WMo DNA Sl DNA B «@3<1d (ol (B) sics 106 a0 A st |
TT47 G B g 3-4 TEIRGE |

T (2T T IR (Welfe
wRe hi5) IT TIMA TS IG
e e oRwe F9R
FAEIR TR

4.22. RNA 3

mRNA— «f6 @26 o1t e qes AWRfF wEw e TBA0E ITS W RNA-TI cF
1 ZETR GI IE G2 TGAMCE FR A-U-37 W &7 332 I | 2-0H P8 71T wea &form
A IS (TR JATE1 DNA-T @ 5 93 &R ot 3@, GRR 91 (AR mRNA-0SA! @
ER-4 ¥ (& & A (bl o9 F303) i .

t-RNA— T GraTs STaB! Gt | % sieatefer wret 2 ¥
S H-Tg Siee | A fowf raee g siftraes =0
201 3'OH o oI wifie 9z 203 R a7 caibl todig
o | ;

r-RNA- RIS 729 W@ mRNA-3 693 (2GR R
o 2 | IREE [y @b ¢ [ RNA () @) @
RNAsfe (2ibie tefits 71w F@ |

DNA-® =)iPis e at pH #7997 391 DNA-T 53 <8 0 917 9199 DNA-(S SHE
A Bfe AF PO,2— oFTfa &5 |

st fin el BRfam =19 G an— v o WifFeRiET wite 9@
e Al Fiw el DNA-Co oy Rreee =3 &)
%% RNA-(® %17 finy sy o3 73— afe 2-0H 947 &) #Sq |
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4.23. =t -

A e
1 %) SWIREIes Joes § % e
) SIS ¢ FLAT [ 9P I AAG?
o) =4q 2f sy P asw @3 Fsiitaa Twigad e
) S e FALAGieT R/ P
21 %) Fonfas wiffc ¢ ot wnffitea sty smites o #ide @=e
+) PreEcie & e gafue
st) TREPIRIRTE e
31 ¥ DNA-® wiife fier @ z3e
%) DNA-(S J 9 »17 «I3e
5) RNA-(3 GRAERH I3 Ae

11 %) GfFe @HE sheal T 95 JNF-93 FI0e W s |
) ARG @ FIEI TR S5 |

21 T) @M Rge wiEwl |
%) Tt Firices s |

31 %) RNA 8 DNA-3 GFHITR St
%) G-I TEER [AgS SEmsaf)
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GFF 5 0 eioifea Wittt @ B (Bioenergetics : definition
and source)

I

51 oFET e Sy

52 e arm—eiifs R

53 eliifere wimifre g Sowia AG® ¢ AG®’
54 AG°-9d CAorme

55 wiwre eiaiiea eemmmaiae @l

56 ATP %2 ¢ &®

57 ATP TrSte Twife oo aitd aimfae =
58 =

59 emEfa

5.1 @B e T

LTI : 36 THE @I G YE T goWl FJ [0S NI | @IET &
e oiRrew Wity 3 Wie et ¢ bitel (@rEfoee [fen armfie i sirabs 20
4% fra-Ritma o ol oin ~REe @ e kg 3

4T QT F(F T W QS AE, T T AY, AT W O IR
RiftFT COp-R TR o TR 28-—Xf% et FHER (A Coioa B | s
YU U &% B, O Thoa WY (SrF FE TS ARde 37 @ s W @fir S
Gibe W9 (AT | G} *e e *HNED el IS S FAZRG I 8 ARISIE
R WY (ACF “fam e wig (el SN ) e e

GIZEE T “fF HHLW IR IS A AT ATABH 436 39 QA0S AR |

Rrema o2 *fE s T3 ¢ IR 7@ o7 9l e wfs wie—ciElE 3 g
HEAice FA! ' '
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T 1 @R 9T A8 T B SRR TS ACEA—
m =& F) |

B T e o «fe Tl 2|

N SeiE «fe swwy Fa 77

B TR @ A I o W N $90s Al

5.2 =fe—ifEnt@i® Jaia (Energy—Laws of energy)

AAGEHREA (Thermodynamics—ei#isifoRem)-uz 5% ¥a wmw g A=
IRTD PAS TE— I8 ST GHAIT TG g ST Go—

(») oteefeREiTTa g @—
i &y Rere o ofF sfHEe b wfes sffmn o3l o33 | =% Re =t

T A AR WEIS T AW AN SY FAR I AR e T HETs |
R—arERe *ferw e WfE wa ofte wiere s T 7=1)

(Q)‘ﬁﬂ%ﬁmmﬁsﬁia@—— - _
A fiEmy Rers ¢ or AAfi@e tﬂ'ﬁf?’[ (entropy) Wﬁzfﬁ A, ASH
A O | AR ‘@G Ffeer ol @l RIS e e wremian | eGPl Ww
GG (ANETCICE Sg] (AT TH AT (@ Tl (72, (@i f1eF 50 e, oits Raigs
8 O #fIRrR « & +ifiasa 9 | RoRwes 16 «feq «Affne 3| oz Aficaex §
22 o
G2 9P 4T ARG FAFA A @R FSD
AG = AH — TAS,
@A, AG = R 1% «fer «kad (Fnaf)
A}I:‘mmﬁﬁf’a%(aﬂmﬁ)
AS = ‘a7 siffadn [T/l (@aten)]
T = SivEial (535 (FE A (Fefed)
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olb o AR A GG T, wieee Haft ze—

- el

Scboki i SN Seotrw

— RfeFm
B 5.1

@i fEFam AG I+ (Wiee) =@ o [ieatoe a1 23 esmeifRe (Ender-
gonic) < RfFai suxits Fare =% 2w (I e =@

= SR AG = (3ie) T oize= [fFaitee 39 T @=29iis (exergonic) @R
R sixale sace @ e fire =@ a—RiEl Forgdem =

SrigaeEEe R Rt @ ga—
aA + bB = ¢cC + dD
s - [CI¢[D]°
AG = AG® + RT In (AT Bl
AG® = Yo ifea ARaey oft RS agr w1 e wwae w0 @ e
fom— wdfie Reraaf | @F 7S 2@ 0°C SIRER 6 76 cm (AwES) ATGITA

wie 1 SR 5iet |
oz «fite w1 =0 oo & e g
fAfeFnift 3= suirEy offe®, o9 AG = 0 T3

[CI°[D]*
[AF[B]"
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O, 0 = AG® + RT In



[C)[D]®

¥Rl AG® = — RT In E-
- U [ATBP |
wiE, Soifade [femifa sy &< [equilibrium const)
. [CI°[D]¢
e AT o P =1 %3 G = AG®
Keq (AT [B]’ RﬁKﬂq 54 ©@ Al AG®]

o AG” = — RT In Keq.
~2.303 RT log Keq.

O, K2q € T @R A AG® FIE2 591 T I

g AGC = G° - G°
Tedn gy Ao

= [¢G°C + dG°D] - [aG°A + bG°B|
AG*-4] T e (7 (59 Tl % e @ Rifeam «hem 78| wpE AGe w9d
orerd & @ifE g’ 2= Teifea «fRasa 1 (ifts 27 siat Sesifvs 3= ofs @i
T4 A, B, C 9 D 7Re2 | (lF 33 [ieams 273 @@ ¢ | S is s
w2 S e o 93 a9 &3

% AG 70 (1 IS o s 2o @t e ffdrma o | AG-9a Wi e
2e7 Wi | [C], [D), [Al, [B] Wefie Revtaress weea % AG +Rafe 2| AG-4&
T N ez R wwfe 7@, 7 = ) 5% AGC -7 TR ¥ w12l I
v2-2 TS AN «Rg 42 oW RiEm gen Tua)

53 elemieTs S [y o

3 EF g @ Al A [ ool e A Beriiie ©dd S vy 4
el 2 1.0, A6 TN oY T TEd ANTY 55.5 (M).

3| #efETs pH = 7-@% aMifds pH €@ 28 @A 9 S e 8310 pH = 0
(wiefie. 1.0 M 22@Iew oiaw)-@2 Amifas pH a1 2 |

ol T B 93l Gy’ (@ IE xRE AReE) wie AGe - OiF AR AG
o ek 33 21 AG® 9917 SIS pH = 7 473 S 1 T AT |

8| AR IR/ (et~ RIS Ao a3 T / (e W2l KecaiggeT/ (-
Q et #AfFwe o Tt 27 (1 S = 4.814 1 (I#1); 1 K Cal = 4.814 KJ.)
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54 AG°S (9T

T @3oe 7 @7 Rt YrErasia Wwee e v arget iFng AGY a9
WE (s 9 299 RERS (U 09 BT B (TS 9 AG® TR, (91 ATST IR

Tz oo Fsfefiis R e =—
A+B—-C AG®
C+D—>E AGy”
E+F—-G AG?

A+B oG  AG” = AGf + AG® + AGy”
TR, SHEIS B i o T AGS (A6 AGY~R 5 TS|
©HIgad— Fumarate + H,0 = malate
NG + H),0 = Sitn
AG* = AG% gryreie ~ (AG% Rrgwis + AG H20)
e 98 AG™~g3 A T 3% 2@ = |

5.5 e Atea elRmERE F

SIS SR THCED, SOSHIRE SETEs G2 STeEHPH R eEs-aa o
o AR FAgRas: 2exfEs ke armRe wie St Ifre Tre g @y ¢ S
o IS 8 AG-97 TS SN THCS 3T |

—Sr ¢_.

SeEw 4
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v G fo

whtewPE 5 T 0 —P—0—P—0—P—0-—CH, o
H\>|

|

(ATP) & & i
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1930 e Sl TSRS W6l ©iF 357 (Otto War burg) 3R SICB (1A 2 (Otto
Meyer hoff) 2% (AN @ YTIECE AOIGE SyeifRfeTs 2iid aIpHe Soiic eise ATP
“NeTT T A NI KGN (F (Coupled reaction). g #ita @25, FEE (H.
Kalckar, (&Ta1$) @ f&. @f#P0 (V. Belister, (ifStme T8 aa) ot (oiics et
SRETEE BoifRfSre ©iets ATP #16q AW | ADP (0T &) W @i i1 (Coupled
reaction). %, «. 25 (V. A. Englehardt) (aiteW (*FTE iCaife w&s scsise ATP
SRS T ADP 949 IR

RS TADAE ATTHRER ROTHR 2T 1941 A Frewr F#ium (Fritz Liplmann) -
2 TR W @,

(1) ATP—Seidi IPRie *f& stz o e o @iae f[fen Rty @

& oTAeW I | SR (A <@ Seom Tvr G ATP (9 24|

(2) ¥ SqufeR Resaer (TRAIFAER) Fo Seoin =ife ATP Sevig 54 ADP-(F
ST TG (Pi) (Phosphate inorganic) fwea |

(3) W = aEeE ATP SR F (1) T (S0 ADP ¢ Pi 33 ¢ =&
™A | .

(4) EifFe @itea o 79 famm [—(i) Ivmefe Rfem, (i) 9 smmew—e
Y (A @ W i siwmews, (i) i @, Gv) @ptse
Topfi-—] ATP-2 @i *feq e

93 3l F ATP-SH [{eage-q i 9B

ATP
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H,0

N N
o) o o U
f P % N
O —P-—0 + 0O —-—IP-—O—F—O —CHjs l

i
o .

AG® = -7.30 K cal/mole (-30.5) kJ/mole)

ADP
HO
o) 0
I I
0—P—0 +0—P—0—
F ok

AG® = -7.30 K cal/mole

H>O
0
Il
O —P—0"+
o

AG®* = -3.40 K cal/mole

OH OH
Adenosine
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I l bOSC OH ; | OH

Adenine

O-TFHCIE 8 P-TCERIBA K TR TINARGIRG I (A S I51) Sl o
e el e oW OBt wiEiRe wibies Wy (I 9B T W fia 9 9t
E184] ' ;

o 0 0o O

i i o
H0—P—O —P—0-- —22  HO—P—O—P—O — —

| 8 o

OH | OH OH OH

G TN TS TR P 8 7 TS ACoAd Neeg | 9B s 1 o @R 2| ol
Lﬂi?ﬁiw 7.3 K cal/mol #f& fAsfe =1

% o, TOHS @ 5'-CH,OH 8542 W04 WTT @PBR 3T T St T 3.4 K cal/mol
=g fsfe =3 |

2 ATP vy 8 B-Th 243 dqme; Wfeq T @ Afds x|
YIS 24l wirre R TR [?
e —

1. pH = 79 a-P-a 15, §-P-a 16 @ P it OH wle s@ER e ¢ y-P
St —OH 50% SRS SgE AT ; ok 95 wers 3.5 i sfbe
st ©% FrAR YT Sfbe SHmelE W Redd g wrd

2. ADP 8 Pi-(S @I SIS0 A @M, ATP-T RENAS stée ATHTIR
FRAR TENT | B2 ATP WS (0% R0 ADP @ Pi (7|
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3. ATP- 9ol ADP @ Pi SIoolit &tad =i @il Z2wihs o7 |
4. LD e Swd-gq Fel 34 [ | ©fF oy T TR B T
FECE SICH | (%3 97 =)

@ @3 Roamed pH e Mgt2-a3 @afs wwresyd sfiat siitg | pH qf&@ i -AG 3%
A1 | 799 FRFIR pH AT 3 -AG @ Rewaa | 20 mM Mg?t-a3 Swififers «3
& #(heT 34 | FGRE@IE ATP, ADP 8 AMP-T AlI5F 1.0 (M) IRANIZ AT—A SHAS
T | (72 SiivR, pH = 7 '€ Mg?* @ 5l 20 my 391 330 7@ =fea offamd 23 -12.5
K cal/mole. T3¢ <& R T 927 397 T 77 @A ATP favswwes AG™-
@ M —7.3 K cal/mole® TR F90° A

10 10

6 T T T T T
7 8 9 10 20 30 40 50

pH ' ‘Mg?*, mM
oy 5.2

pH 8 Mg*? @3 Nyg-99 A% AG o rp- T (W8T 37 | QA —AG z7p I51 T4, TR
AG® 71, (WZg IM T4 I oG |

5.6 ATP= 7% @ o1

ATP-(S #fss *fe wdie apmfie =fe Fefo 2o omilom =fites it afFe 2
widie GipETS A0S 27|
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ATP-(© F%s *fe Fom AR kTS 8 O Srigdd (el g6 —

0
I
CH,0—P—0—
CH,OH (')_
—— 0 O
1 5 + ADP, M 2
OH P OH patl
OH OH V8 oH OH
OH OH
P laalcg YIS -6-TACTS

2 CHg—CHQ—CHg—CHz—CHz—(IT‘—OH + 8H—CoA
Wi =t o @FIGTET A

(eiorefe enficea
ATP
AMP + PPi D

HRELFHFE )
CH3—CH;—CH,—CHy—CH—C—SCoA
I

0
0 0
AZITHAES (PPi) 0‘—?—0——?’—0— SRR WEREES T HRE e
Al a7 S A Ber momwgﬁiﬁ&amﬁ@wmmmﬁww
PPi WHT 5 2P

2oy RFNHTS (1) ATP-2 ResmreR T Geon: #(f6 J7a0e Tt (@9 I IRTS
=7 | faoin RIFHBTe (i1) ATP ¢ PPi-aa [ieswteia e Sevin i@ Fifere 23 wift =witice
(FlwezT A I& TACS |
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Q1 7 R e B ATP 7% 209 < o Swizad creal T —

COO~ O™ CO0O~
i) (lzo rj’ O ADE, Mg H (lz OH + ATP, Mg?*
1 — = ? AT » VIR
I | TFTS6 P 1
CH, O : CH;
o 3T TOO—
i) O=C—0—P—0— > CHOH + ATP, Mg?*
(I) ADP, Mg?* ‘ o
> - I
'CHOH CH, O—P—0—
o |
| . o
CH;—&—{;—O— :
-0
3-FACHIANERE T

wm@%ﬁ%wﬂ%m @ =i g — iz Twafits v ¢k 7S o=
@ *ifeg o g o ATP-(S 7f%s I AAGTH INTS 20 A0 |

5.7 ATP ot Swfewm elidammite =g

g - AG?” (K cal/mole)
FICFIZAS ALFCET ~ 148
3-FACFIfRTIARE T - 11.8
[1,3-Rop@sreifasies]

s | -103
ATP  (ADP + Pi) -13
ADP  (AMP + Pi) w7

AMP  (Spmeeifm + Pi) | s Ak
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ATP  (AMP + PPi) - 109

PPi (2P — 40
PG 1-FAFC : - 5.0
RG-6-FACED -33
wifGIEA-SCOA ~15

[ACBR 9009 e IO 009 (WD @&¥)

5.8 i

® FEIA (IH (I [&Fa A =& S FAaReT: ATP (ATF | FIAE IIRE
i g (o9 we IRTe Wi

o W conmm g RiFFm FeomEg ATP W R 20|

® UNBIEE AG® 3 A °‘-wwﬁﬁmmpﬁ=7@ﬁn@m’ﬁﬁmﬁé
(SLER ST 919 41 2| -

° mﬁmﬂ-_AGaﬁz#mﬁ@mn

5.9 gMiRf&

Tggd & (Objective type question) :
1. Tiea aelins Al wfeq s ssEEt Aece 3@—

ATP, ADP, 1,3 Resmizaas, wnfbiEe SCoA, HITIT-6-THHG, FHCFIZA
13775 | 3 -

2. ATP foeaed sdieow @M - AG® 3% pH 2, 4, 6, 8, 10.

3. ATP Rum waﬁvm Q&R — AG T .Mgz" 6 mM, 10 mM, 20 mM, 30 mM,
40 mM.

4. ATP Ruse ororsiis 2, siad
i) ADP a4 Zft
i) ATP ©pcel e [Rsfe g2
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iii) ATP- 5= SRl
iv) ATP-Co Sfe SigiH @ Sitg |
faaagt et (Subjective type question) :
1. FERIE I =feq Ay @ne F qame
2. ATPR 7R ¢ #raw 02t Fa Srzad figa |
ATP-q 5134 Jiolbe R il |
SloifeRMm e ¢ S g e 3w Rl i)
AT & A Tefeq AfRSea I Tid 2

woe

(R «FF @ OR ORH (AF TeefH TER {1 i)
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aTF 6 O fRolie fFn — FidiaiRrgs wviof® (Metabolism

-— Carbohydrate Catabolism)

o4

6.1 TRF 8 Trw)

6.2 dREitEFee @@ sgr—itrerite (G TErneRRe
6.3 aRgsiEtm 3 awen s o

6.4 A

6.5 emifa

6.1 TEF ¢ T

eIt : mi-ﬂ@ﬂﬁﬁﬁ?#ﬁﬂﬁemﬁtﬂ@tﬁmmﬁlﬁﬂwmm
4R *fG7 T AT ? WA (@ AW 279 IR o «feq T Rmw e (o
feeital o9 a1 a—

(1) FIER0Es

(2) caiffw

(3) fefere

a2 o7 o9itaa AP T T Ol 9B 2GR 49 [EmeiE sitwna

FEATE—oiE TR wdied Fo | <7 @ SidiRizgs et Rete e s ag
@ 8 Mg Tt RAN Tz 71 ©f (TR

ST aiawmwmmwmw TV PRI G LT TOR
TRE Al giel T |

6.2 ARTIIETTR 277S agR—aAfTrnFRRE (AF TEETFERe

Wqﬂqummﬁa%(wimﬁ)wm(m
FIAZICYG) % F@ AW WiREeea (Orilem ahe S<rEws) FEE qeoe
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Fftegs (Nasal Cavity)

ifﬂ?@ (Mouth)/q

I
7 .\./?Zﬁfél‘ﬁ
S ) () N (Heart)
¢ (Lungs) ) ‘.\ :
i 3 < A
PR NS
V ; ,I - -
A ATEHA
(Stomach)
Ehai
(Arteries)
; et
Fraed -

(Gall bladder)

{Small intestine)

=

(Large intestiné)

ol
P'??e Colon

(Rectum)

o= 6.1
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(SIFTRIRT) TS
i ferwars e
QW A AR EFAHSTS
TAGS WNRETS S
NeUTE edly HA|
FAIEE WEOE (A
LIS TF 0T M |
O3 grale e o3
wag-ad S (Villi)
QiR @qg ¥4I AL
“fraz ey wis
e «fe

& |

fafen critT grots
fiEar #7 Reirtera
uFE T4 |

YTFT (U
dzefes e o
ARRFTSE T AT
2l A1 2R |
aft 936 grafEs
fAfemrg s@ @A
Wi AGe-CaIS F@
s AGe-fadfy ware
fifs | et @
Wwe CHES IR
faferma @y |



6.3 ARl 3t oed GEREE Y

mﬁﬁm@amwﬁ'

[A@H REGRE FACI-
Rrim AR s AR |

wfle @26 W@, FEE

A Gt 99t @oEh
B | (A 4JTATer-6- TS
ABCE O 9B BB IS
9% 3@ fMre oNE |

- yreiERee Reweia
IS (HE, TACPAILLEN FACT
A | @t e A, e
iR A A @fba Ky
HAIEg O 10, mM, O
REREEE Ky 3
&)
(RS Q@R P |
BT Ky, R Y 9 ARGEHR
LVmn-93 (g I |
TRE YIIPIREE Gt
TG -a S @i
oz, #AleTl A A

AL RS AT

GRS CeOmHT; ATP,
gfee e, @b wnte
@ BT 97 FE IW A
7 | wwifME ADP @ AMP
RN YT @7 E @R
23 |

100 pM;v RICTUE B

O"—P O-<CH;

CH,0H

=AG*" =
—-4.0 K cal/mole

G

J,o

ATP + Mg?*

ADP, Mgt

CHZ_O—P#O*

d_

EG-6-F3TF0

2!

AG° =
+0.4 K cal/mole

0 :
Il 6
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ATP, Mg?*

AG® = -3.40 K cal/mole

O
1

O™—P O—CH,

% R iR 66 3
ot 9 3R~ @ sifde
8 | IR ARl yrene T
feg1, ©e Foa Astaffrs o

TR | IF W AGrelFH g

AR PR AL |

G% BB i, & i
YF a3% (A wmifbre
FABRET FACS A SIFIS
Rirn oF 7@ rRERRES
(A OR ©iF 2RGH HGA
TS TRETbeiErs woeie
20S MRE | wdie 1 Zrers g
@ 9 20 el
+heTl AR
Wme—

ADP, Mg?*

" CH,0PO3*"

OH 'H
. FE-1,6-FAred

AG® =
+5.73 K cal/mole SACTICETS

() “CHO '(iJHZOPOf” (1
(2) °)CHOH » + *C=0 %)
(3) SCH0PO;> 3CH,OH . (3)
fariefegze TiERRYR
3900 SR e

AG® = 1.83 K cal/mole
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faaEiiRide ¢ T
fPaiEifenee —CHO it
m@m_coonwmﬁ
A< Tt =g iR tedi =

COoO~

!
CHOH

I
CH20P04*

3-TCIfAAEG

ey W‘Jﬁ H3PO,-99 (%
WG WHYZLET T 2ES
A PiEH-1-9| O & T
oiwee Tw Hfe Fofe zm =
ATP-CS A% T #4238 41Tt |

TRy T Renadge gem
gt | eRgftee «¥
[AR TG IE FESLBF
NA*D. NAD* fRe=ifie z@
NADH 27 € @36 H' =3
(H:H - H:+ HY)L

92 SOHIDS SHATHRT
Berpa | NAD' @ et @3
Tepalt @ T @)

IcHO
|
2  2CHOHM
| .
3CH,0PO5%"
fomtatgye-3- et
H;PO, faEieRiRe-3 ¥t
AG” = 15 K | s
-cal/mole 2NAD? _
2NAOH + 2H*
ICOOPO;*
' I
2 2CHOH
1
3CH,0P052
1,3-f wrwifasies
AG® = | | RIS dREs
4.5 K cal/ 2ADP, 2M32+
mole 2 ATP
lcoo~
|
2  2CHOH
l _
3CH,0PO3*
' 3T smices
AG® = 1.06 K Sy
cal/mole TCTaPs. e, Mg
lcoo-
l
2 2CHOPO;*
i
3CH,OH

2T TS
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| HZFTOs IREE AR

@35 (qwHR BT |
TR SATFTSE SR
1, 6 RA FoNCHH-FLIE AT
- BeEHEn @M IS FA|
waifitE ATP, WRTES,
Fitesire, wnifibRa SCOA
@R YT BCHINT IS
TF T I

wwz RfFt i

FAA @ AR | Y YIS
(U 2 WY RO, 4 5
ATP ¢ 2% NADH € 25
H,0 2@ g | fiFwirs
=TSR 2 99 ATP ; O (6
e &% @ 4ATP - 2ATP
= 2ATP; 2 994 NAOH
FFO0 AFSS IS T
INAD* o@® 3|

FRTHISETC T | <2 71 (3
0, #Mst | SR %
SRfAERe R @ = | @,
A 4T AGY & W @R
RAYT. AGIIO: AR
Rfraef 7 Torps g
9| oES e ef

lcoo-
|
2 2CHO—PO;>
[
3CH,OH
2 EATAG

AG®” =044 K
cal/mole

IieTe, Mgt
H,0 :

lcoo-
| |
2 2c—O0POs*
B
3cn,
TCRiEEaiRwret

AG® = A ECCHIBG
~7.5 K cal/ 2ADP, 2Mg**
mole 2ATP, 2Mg2*

3CH;, —

AG = s RaRmfeme
—6.0 K cal/ 2NADH

mole 2NADY + 2H*
lcoo-
: | - (wrEre /)
2 2CHOH
' l
’CH,

FTFLO0
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=TS ¥ pH (7.4)-9 WS SAZR AT I AR TS 7 | (FPF0 SIS T =NFH6)
oW W e AR ot ATP @ “IGh e IACS AN |

@—  ATP, Mg*?

(>) I

( m | +
— -1-¥9F5 + ADP, Mg?
FUIIRETS -
SEATRICeTS
faTaEfegEe + SiR-OH-SGH b
ATP, Mg?* ~ .

2
ADP, Mg*?2 <7

fPamTeRRE-3- w57t

% e

ATP, Mg*?
(¥) oiTarE < — WAIG-6-76 + ADP, Mg*?

(30) oAEAPLBIS - ARG 1-FAES + ADP, Mg*?
UDP-gtis

F: P o mememm > oD -7
UDP-#21e < i UDP-sJIAIIRFTHI + 31~ 1-To705
| o=
FBDD ---¢—--- ¢ YIT-6-TATO
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6.4 A

® TG JUI (P 6-FR 252 AZCACER MG HBHIRETN TIFEH0 &S
-

® TS (T O S R 291 ATP #1671 I 1 2 9 NADH ¢ 271 (a6 +Ai2ee=6
(AT FIPWD 2TS ITS 2 |

® @ W (TIF IMEGHATT MMF A, @W-—RBC, M, G &=, G
A2 N Tl ATP H%q 33919 |

@GR AF(SreR EHIITA TS IA X

oftares O CH,CHO NREEGSTR CH3CH,O0H
afmivaze NAD® |
NADH + H*
W INIFARS @3fF3 aTurg oty ATP 2RErsd|

6.5 e

1. T oy (Objective type question) :
S ﬁxi‘mﬁﬁwme‘tmm?
3 ARFIERTR AT 2
o | AR W IR & 3w FEr
81 G WY IS IR RS Tars TG ATP @ 37T NAD* anesr ¢
¢| &% AT FAD AGT TN

2. fRTe® oMt (Subjective type question) :
S| GTE CHIREE ARGre B & Srins @ Sigerne s |
31 A= 3w el W (Catabolism) HieafE Brgs
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CH,—COOH o-RTBIEIED 0= CI
!
* CHy—CoSCoS COOH
fwiE CoA o feth bt

SRR e w8ge (TCA)/RET e 33
! (A b& (Kreb's Cycle)
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9.2 BTG (AT TEHST Wwitre vier

BRI dwe #liEwcret wGwdya snbtEa CoA gus ga | @ whilEtEe
cmaﬁ%mwﬁvma?r@mwmaaﬁwm Tl ZT—

CH3—C—COO™
I
0

ARFCSD

ARFCOb [ORrg fEmae e [«2 fe
TELHAGE 8 ABG AZSUFGS H Cod—
[NADH + HY|«| iigerret foarraiine wRazgmReEn
= wPeREE € TRIBTEHR AR
[€CO,1«| Romzretfere «we TPP, Ezetifs S,
SHCoA, FAD € NAD]

~N

CH3CoSCoA
w=ifieiE CoA

J
#efie ifie v (*RRS] AP FIW Ze)

SRRt QA oteiyEw drarsi-ad 60 FI Ut 66 CO, Wi Tefd 311 9ad
6-CS SRl (@I CO,-3 e @i | wy i 2 w9 ~i2eres (of Tz I «IRFret
ARG e 51 et s orge ores itz fonfd Rifew v el Co,[ TR ke
1 919 SABFTST (U | O 2 9 (AL 201 60 CO, | 915 66 CO, Toq) 86 1 grala
CO,-a s Ta0e oY &0 FI0e TI| 9“8 @ 70 &0 T3 WS I G
zrats NAD ¢ FAD @3 fogiarifénas Sermad Aalm| @dte O, #ielf | ss
i@l o AfF O, ) sigE 0, @I Fesi e

ATFTSS (AT SACEIDG o5 (ers v1af e [NAOH | tofdt zrare s
& @ g3l ¢F0@ [ FADH, | (7] 230z | «d) 31Serne aak fShifm (uis tofd zrne|
<3l ¥W [FelEs 5@ wdic. NAD — NADH @ FAD — FADH,; T (ATF ¥ OIE
ATSHAS @ YIS TF T TR O AAEE NAD @ FAD-T 737aE 303 88 R
1 ©2 NADH ¢ FADH, Wi ifdw gra—ofds 213 O, it @ag NAD € FAD wifs
fra offeat T

BT G A SRS G T
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9.3 =nifieat wpiftie Az AiRfes wnite s

20/ e <nife SRk [ien «wfeors weibiea st AiEfhs i s o
I | OF oY Seo Al T 2t $IE | O I T—

#iEhR
et
' G
. s
l faefm
atoin con «__ [T
l eI
el ' fe5m
bl 7l 2F
\ SHCoA N
T | =
&5
Sl U
/f“f@m’“ | . o
Rt wﬁ&  GTP+H,0 X /
REW MRS SHCoA qux‘i AFAES CoA
80 \ RS
- @i
frafam

R 5@ G suifie see w1 &n | @& (@t v e #fRfS (Kreb’s
Cycle) |
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9.4 Frfiren it wwite cde TRiEs e e

G SMPTE (T I B G O AE—
(>) wuifBiRe CoA (TPt T0e)

(%) 7BMET CoA (SIAPRAN )

©IRCA,

wawm
T Wikt
SHIfBIRA CoA ’/ :

NADH \
- SRCAAIRLEE
CO»
; NADH
oS TBIEGICD

CO;
NADH
e MR CoA

YA R TG wnEE
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9.5 4R SITEwA

a?mmﬁrﬂﬁ@?ﬁwﬁ@mwwwwmmmmmﬁ@mw
f&"f6 NADH ¢ @36 FADH, (=% w:m

AIZFTSG (AP WHBIEA CoA ReIR ¥ =R-E | WY NADH TR 23

WA TS 2@, 9¥e O, fuew wEe fEF zuid @ax NAD ¢ FAD fawifds wiegm
Wiy, widie NADH € FADH, T(@ @itg!

9.6 I

o R SEER *feT WA 16 wifds vaar R

° ﬁ%mﬁ@mmwmﬁ@mcogmw|

2 ﬁmﬁ@cﬂwwﬁﬁﬁwﬁwwﬁ%ﬂ@@cozﬁaﬂﬁ|

° wmwﬁﬁcw%mﬁ@wammiw—ﬁﬁmmmwm|
e zﬂﬁwﬁ@cﬂ@awﬁfﬁmﬂﬁ%wﬁ@wﬁmﬂfﬁr

9.7 eMjial®

TG o (Objective type question) :
31 iefle Wi siw wab Gk s smte wi?
31 iEfie wife v e R v F G
o | EfiE wife rew HiRedEEe Wit ve @@ aw e
81 G A SRR e i
¢! waft RoaitrefTe @ st P I
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fRawg A of4 (Subjective type question) :
S| W H RIEFTE CO, 2Fs T =8 (@ 70 JI 356 |
2 @R @ [iFam NAD ¢ FAD AZ8mme BT Fis 3@ ¢
© | eI o1 Fe
8 | (o fafEFay GTP Toft o @3k (o e

@ | NADH 8 FADH,4 «faefe iz

[T 97 € R WM (AT FFLHR GeAsl o Fee sar]
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@3 10 O [ &ad @&F (Special Oxidation Unit)
e

10.1. o ¢ Ty
10.2 WW sfo=t
10.3 RO R wRd ¢ Rerad
104 e aRd ¢ e
10.5 wRd ¢ Rwad ATP el
10.6 et
107 eparafer
108 5-10 <RI T FRTE AT

110.1 2T @ TS

AR : e fFn IR S ATP-S F%S A | 9% e Teotm
fofe z @ ofFam ore TRGHIETR S m awesd | SR IRLREE IO
TR RS SRt Smfte w2@y S AT TRl ARG wEwE SiEe-Ree
A 2ZH IE | GG G [T wiee 9o 0 | '

BrRed : @ I 2T ¢ SR W SR SRGRIGE 1 ¢ W wiRet-
{aeed a7 gl A A SHET 2re AR

10.2 SIRUGIFGAR Aow

WEGRIGAE Reiffs NADH ¢ FADH, #7aw @ifds 27 | 43 N3maigar sedba
siow @3 wioet | «fb 73 1w sifds | AfRzendia germn wEoifba SR J7e R X
TP SREATIG IRsAMILR Ty ARCIS Lo Sl Sfe 2 24 | qwea 71 2 To
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(Cristae); FRGIEETRg T (Sferd W7 <M @3 Sweoqa Wy A | ol wiflis e
(Matrix) | af3zsivl, Srgzsidi @ WifGea fRoag Roie Suohe =itz | @ Srpaafia Boifzfe

ST MRGIFIGH Sl O S Soifgf

A TEReHitEE araAe Rrdsd @
@Al e QP -agfen (o waw
A TR THRARGCS | SRS Fedal
T R o T SRR iz 9B 3

TR el AR AW G Gt
*[o/eT SIL TESLA QIS B3 (Electron
Transport Chain) |
10.3 WRIoigaE Thad ¢ fawad
2e NADH fezrRigifeme, «
b /FMN  Berbe wEerne 2C NADH
&_JNAD.+ 2305 FMN-9 ZRi3@S (Trans-
BliEaas
e v ported) 2 42 BB AL |
D { » PADIL/FMNH; Fe-S-Protein offt® Fe*? @
FAD 2e~ Fe*3-aq sl wRe-Reiel <6 |
- 4Fe->-Frotein NAD, FAD/FMN €38 Co-
N_s FMN enzyme Q-7 oG @W ¥
' af fareaiz Reeegeeik 9gw
4Fe-S—Protei_n (ﬁ@ﬁ'@) ST @ AEEENERTes
2~ Fe*? == Fe*> @zl sifdaséa
- Co-enzyme Q Rl QTS A | Y NG
N7 4Fe-S-Protein ~ 223-C% & SR wgle it
v (wfe) i, @ sre-Rerd
Co-enzyme Q (Rerifas) HqeRezd P | (Cut?== Cu*™)
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2e
2Fe-S-Protein
Co-enzyme Q (@ifd)
2Fe-S-Protein (R@ifde)
26 '
™ 2 ARBIFR b :
4 (Cytochrome b &ifq®)
N\ 2Fe-S-Protein (SZ)
2 ARGEN b (Refde)
2e
) 5 2Fe-S-Protein (Sifd®)

\

2Fe-S-Protein (Refas)

L

e/’fmﬂcl (wES) ‘

VZFCS-PI'OIIGiH (o) -

i

FRGILEN C; (TfFe)

3

/
N TR Cy (=)

R C (@)

FAEGEE C (TfEe)

RO aaz

10,

8% z

:bf+2e———>:§£)::

H,0

~2H*

~

o
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NRGE Gy TrRd-Renree

g (effomefs AefiRewes
Hfege—
.~ NAD @z feziwmfems
Berpoelim Jwem NADH
3H* todl @i wefie H : H (U@
26 3r=eGARIR) H : i751q NAD-
(€ T @ NADH fFenfds NAD)
o | 92 0 @ols H oo
23| 98 NAD 28 habea R
(*It® T H : {5 FMN-99 it
AIITS T3 | FMN-6 Rl e
9T NAD-B &ifds 7=
GROIIE, A DS Gl =g
GITe 26T AN AIFHS
Renfis T | 92 e o o
0,-RTS Toif¥s @@l O SR
26 e ga s 3% 0%
QAREE «Affee 21 8 2H -«
HE AIE TA HHO (&) owe
FAE|

€T HFABCS A9 N (TSI
T @l TE GiReEs Sl
ANfeee NIBFIGA ST @
CIEeIRE T eraet fFa vors
YT |

©iZ(e1 aerobic oxidation 9
AAe FIAY 2T MEEIGIE
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10.4 FHAERE wiad € [eRd
aﬁmaﬁasﬁﬁﬂmwﬁmqeﬁmmmwwwmw
qWo— _ _
AG” = — | FAES - |
N = EEHER W A G ARREH S ez
F = TAG (1 FRATS = 23,062 IAIR)
M 2% el RS 28 ol
AGY = - 2 x 23,062 x ARy TR/ o
= — 2 x 23,067 .x AE, FAR/ &

% AEY 2 TN #1ee 20 O Afenit vorys 7| 1% ARY 3 v o1 Qs s
oiEl (NG BeoifFe = OB efFFa stowt save #iig | e [iFm ARV ww orem
Te—

AEy" (volts)
NAD* + 2H* + 2¢ = NADH + H* ~032
2 Co-enzyme Q + 2H* + 26 = Co-enzyme Q (Rwifs) + 0.10
2 ARGILEFN b + 2¢ = 2 ARGEEN b (Refe) + 0.03
2 RGN ¢ + 2¢” = 2 ARGREN ¢ (Rofis) + 0.234
303+ 2H' + 2 = Hy0 + 0.816

» . NAOH + H' + 70, —> NAD* + H0
<% BT AGY~48 W — 52.7 K cal/mol. _
2 e (e 3 o ATP 7ot T @ AR MR CIZR St T LS TS T
3ADP + 3Pi — 3ATP + 3H,0.
g RiFam AGY~e3 =4 + 3 x 7.3 = + 21.9 K cal/mol.
o, @& T NADH (203 7% NAD s 36 ATP o%® 21
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10.5 THe ¢ [{erare ATP= e

yeate 41 *Fai A2Ge Wit 5o e 15 NADH ¢ s6& 3% NADH
w<fe o6 46 NADH 9@ 12f6 ATP =@ [@tgg NADH (S 3E0EA
i® FADH, (@ 206 ATP 7@ 91% FAD =3 FMN-¢

e 1f et 15 GIP = T T 3 i el zen
' - 2 O “eq AW 7, O 26w
wefie @ 150 ATP = i e s

Tead 2 “AiRwres (9@ 300 ATP TR
a3 At @t 2f ATP 2@
B &0 . 326 ATP 2@

ez, 1 gws Oy s 326 ATP wiq *ife siwa 3| wnifie spibwsfe
@ W (A e (S SHGE e[l ARwres wedl BIt) WG e v
A FAR OF AR 67 T2 Foufd ATP A%T IACS ARE | Ffre Sesma sl
wpifeea a1 71 | Wi Snftes I RUR S {7 @ Foul witbiRe SCoA
o) T o Cvmad BN, w@t am Afihe wiRe (P W) wdie CgH300;
oiEta ATP Sesiv® TR 129 ATP 8 145% H,0 w97 38 3@ | widie wift wiffres
T 406 S T AS 5] | @2 afdy 9 weehits Reaeie S «HiE | B
Fo O TG TR GR O SRR Feg B3I GeW Arie-imel ¢ e saeaiz

728 (G-
10.6 =A™

e NEDHRIET WHR WERED! AIGRHAR T | 7o GEm A | TR A e
CISETR (P! PO ot (@ 26T Qs SHd SIS AE—ared &
&R c |

o TETGR{GTR YD ran ¢ MiGE S Lo AT 9 AAERE TR wra
¢ Reard 1w F@|

o TERBIFETTT TR 2 TG Tl (BAW I GRTEIG! 3ERGH By IR
fefers g e (i o e A ¢ el Refe )
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o ToifTw siafers fiske xfes ATP-(S %s A TS ARPIERS fFam semare
Y <41 T |

10.7 epaafs

TTIA 24 (Objective type question) :
51 NADH @4 FMN-@ 3095 (g e fica s

31 NADH &3 0,-(F 2eR5 (&% 078 Al (2
9 | Fe™ w%@l Fet*—@W{b ARBITHEI A0 2
8| Fe-S (At Fe ¢ MIBNEFITRA Fe-az ey A1 & e
@ ATP-(B ®¢ *I[& RS A0S |
JagR o (Subjective type quesﬁon) :
1 ARBIEreler g geml 39|
3| iR R o w0
© | RERE GEA (b2A-aa Fofs e sifemet st |
8 | Xl SiPTe oM @ik 28 A—pi =)
¢ | NADH 8 FADH,~43 2fifs e

[<fE% 92% 8 OR WK (AT AE2 Teasf frw fre AwEA]

10.8 5-10 99731 Tw WIIFS AR

> | Biochemistry — Lehninger
3| Biochemistry — Stryer

9| Biochemistry — Debjyoti Das
8{ Biochemistry — Voet & Voet
@| Biochemistry — Zubay '
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