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3

S& s BAn

A—R

(8.1)
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to] dehydroascorbic acid= ¥

S

o], ascorbic acid’} ¥7] 9 2F(02)¢} vk

2 =
= =

o
vitamin CEA¢] &

Ascorbic acid + O, —> Dehydroascorbic acid + H,0

olw| ascorbic acid?]

(8.4)

= kC, CO2

—r,

ascorbic acid¢]

ascorbic acid®} 2FAo] T

71 Cy

gl 9] Michaelis-Menten
olyzl 7149 FZ(CY7F F71el wet 13fe A 0=
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(85)

. 7] (substrate) 9 &=
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o714,
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: Michaelis—Menten A<
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T ¥+ (reaction rate constant)
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=
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=
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.
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=
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a9 8.2 0AF wEgol gk =AY

8.4.3 H|IIY oixBrE(irreversible serial reaction)

At g kg (813)
r,= "EA — —KC, (8.14)
rp= C;Ct‘R =KC,—kCy (8.15)
re= 25 = g, (816)

9 A S A 14 A S ARsel 4
o w7t 4 (817), (823) 2 (825)% o] A7te] 4 ?—-Hm zﬂoﬂ ot s 4
4 @@, A9 FEE CalA WS Aret] A G2

A opun,

4 (81412 At obelst ol W,

Cp—Cu=kt
a AT Ca= Cye’™ (8.17)

wE
RO At @2 FEwists k7] sk 4 (817)% 2 (8.15)9 tiistd thEo] nlEw



— T hCr=KkCyue ' (8.18)
o] Pef= ot 2E 1A A mEAAA Peolrt
%-l-py:r (8.19)

o Al dE paw thest v,
y(x) = e*b[fehrdx+ c], h= fp(x)dx (8.20)

add o71A

p=k

r=1KkCye

h= [ pdt=kyt
R

Co=e S [ kC e Midt+ C]

ket e (ky— k)t
CR: e 2 leAOW + C (821)
t=0% u Cr=00]B2
C= —k Coy (8.22)
- 1 AOH X
2] (8.22)5 4] (8219 tidstd
e kit e "kt
Ce=hiCo\ = T k& (8.23)

Cp=Cyt Co+ Cq (8.24)

2 (8173 A (823)% 4 (824)°l Wdstd HFHAHAE S ARtel we w=wss 7+

2
T At

— kz — Kkt kl — Kt
Cs= Cyll+ ey + pay (8.25)
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B oe AR s FaA wge uebge wexvlel AyEe %4

A\

S FAE o AyEch 9o 2uA HSAAREE &4 9S4 E2A(S, Michaelis-Menten

kinetics) & F=38t7] 84 th&o] F 7kA 7k Sl g 7HAE ARgett)
(1) w2 H3Y(rapid equilibrium approach) 714

(2) A A e (quasi-steady-state approach) 7FH4

A A e w2 33E 7PEst] 84 S EEAS FEE o 2] dAe T AT
7} B3t} AT = AR AMHET B J|-e AR £E2A] moles/L - 59 ©

v= — k[ ES] (8.33)

714 ES BgAe) Al mE WstEEE 4 (8349 2k o] 4 4 (8329 194
Esh $9) Wl o3 £S %Al 44, ESel welol &g s sze] ukg 2 2u7olA
ES9) wahel o\ £k POl AYEEE neld Aol
d[ ES]
dt
g3t 2ok
[E]1=[E,]- [ES] (8.35)

=KkK[E][S]— k_|[ES]— k[ ES] (8.34)
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[£ST= % (8.42)
Falh sy '
2] (842)5 2] (8.33)°] widstd
V= AT (8.42)
7] A,
K,= kl,:kz (8.44)
V,=klE,] (845)
QoA Bo] F 7HA 7HY FolA o= g AMESHEA FYd A fFEHE AS o
AT

kol
[
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o,
o
rE
oo
o,
=S
)

5
[¢)

&,
»

=
D

a
JH
bt
1>
o
R=)

227 oBE Fels} T
Ko Vi 3 2437 914 ‘:’e‘ @.Qi %7]4 E(initial velocity) ¥ o2 A AN
P + = =

94 7]*‘ [So ]QP ﬁ¢[ s H7HE
7]

1
g
k1
1>
=
Lo
o

>,

Azbel whet 7)1 Ae] BEst s 2e 245 =720
v} AR
IS
. (8.46)
U 1 ol 1 B (8.47)
L=

A7, S HholAde] 7189 Fsxoln §2 oA 7|de] FEo|th
o] 7] 71&719 A/ AT 718E= AF(1/9)F 474 A= 9 72528 st 4
HololEE ZAISHOE 8.7). the o] HolHE #Este A4S HAA5H(least square
method)& ©]&35}e] F3lt}l. o] AS Lineweaver-Burkz} 3l o] ZA9o 7]&7]¢ 3& K,
/ Vmoli, AAZL 1/Vy o|BR o] 2RE K, VS 247t 73t}
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a8 8.6 %7 7187 T8

A slope =K/ Vm
/v

—1/Kn

v

¥ 8.7 Lineweaver—Burk plotel 93+ V, ¥ K, 13}7]
o]z =3 (Lineweaver—Burk %=3%)

Michaelis—-Menten 29| =9 %

1 1 [S]+ Km 1 ( Km )
1 1 K, 1
v - v, T, TS (8.49)

( 849)= y= b+ aXﬁﬂEHO]Ei 1/vE /H]i—i—’ 1/[ 7]_&_?0; 01—021 :LEHE
& 877 2. LAZAN Ao N1LIE K/ Vool 2, y ARLE 1/ Vip oI ]
A7t yEol Ak FielAE et 904 @gel Folatket of
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FEAN M= 7]12(S)



8.5.3 LUZAHEY T4 (allosteric enzyme) ST =

o < Agtete F917t ek A= AS-olth LRl
AEE 23 ) olEjg g4 Agde 7™l &4
5 Z A g2 (allostery) E

o o
E T pu
oAzt shal 24 g a(regulatory enzyme)7} ©f @& whELE o] A HE4 9] £d

A A

N Y ey e —
SN
In -2 Slope =n
V- L 1
Allosteric
v SN
_f In[s]
In K

0 , 1

0 [S]

(@) (b)

2% 8.8 (a) Michaelis Menten %23} allosteric $=2]

s

(b) Allosteric £x=249] HF5AFE Fab7] 9% o= Wby

dlS] ValS1”

J— m

o714 n& FEA(cooperativity coefficient)o] 3, n>18 %A FEAH(positive cooperativity) =
Uetdth p=1°" 2] (850)2 Michaelis—-Menten % X=2]¢] ¥t} I8 88(a) Michaelis-
Menten X239 G222 49 $E28 nluste] Yeld Aoln G2 e Fihs
vZF [SIol tiate] SAb meko] s Ho £

AT 2

4 (8500% Algestel Qolzl obdle] 4 (85D2%H I8 880 2ol In
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ek,
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A AT 1 Su7b =8Rn A2 A Al 7R ZA A A7
787 (competitive) 0. & ZAfet= A9, 7143 FAHIo] glo] &4
A ZA-7NAEFAES A 72 flo] FadAow HAyshe= ] 73 73 % (uncompetitive) # 3}
= A%, aglm AsAlr aadks Adelx oku Baa ESeE wesls whgAA
(noncompetitive) Asl|e] Al 7FA7F Q) 718 A sl 2b-82 dF2 A4 Aol

oW 42 gt Agste] i SHEE AL o8 S &

(enzyme inhibitors)2} ¢t} &4 AsHbg2 7t Aol Ay vzt Holrt. g4 ANk
EDTAS F44k3} 22 Zgolg Al (chelating agents)S ©]-&atd 7}9jstdtt. 7194 A4
Ae aa9t 233 5 a425E dA el

(1) A2 A& A (competitive inhibitor)+= 7] &3} FA}FSHT}.

BRAA A A= BE 714 AR (substrate analogs)el™ &4e] E45-9]o 7|42 HAA
o Al AAY gaAe e gy o] Yehd & 9l
I3 K
E+ S T ES——FE+ P
~1

+
] .

A & Al
I«

e Wy by ofesh 2ol Aoleu

. [EILS] _ [E]L!]
[E,1=[E]1+[ES1+[EIl 9 v= k[ES]
840 [AE g Aoz FAELh

v, [S]

V= (8.53)
l +[S]

B V,.[S]

V= —Km YIS (8.54)

oltt. AN K'map= K (1+[11/ K1) Ol H

A AL 0B AA BIE Ky 0 K 2 F7HRO] 12 LR Baolt 4
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=
Michaelis—-Menten?] ¥ 93
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ozH 2RE 9] A 853)eIH gBE okel ghol 1o]H
Holae

(2) B3 AA A&l A (noncompetitive inhibitor)+ 7] &3} FAFdo] §ioh.

oot g
mlo n&

Olr

HAAA Aaf|Ale aio ATV ofd th& FE9lo Agste] 71249 a4 uist sk
S A vAAA g4 A oot 2ol YEld 4 gl
k,
E+S T) £ES — E+ P
+ +
I/ I/
b
EI+S < ESI
ot T2 AR £4S Afsd
v
= m . (8.55)
)
K, [S]
e
= Vm,app
(1+ K, ) (8.56)
[S]
23 A7NAAM Vi ape Va/A+[11/ K)ol T}
A (855)Al A EEol AA gelA [I]/K °] 9= 45 Michaelis-Menten?}¢] Eoll f2
shef v AAE Aaurge] AA adE Vo diolth 7|de] FEE Eolt WHoRE 1
AAAR AsNbeS 5T 5 ok gaol g vAA Al AS WAs] Y8 e o
£ 3FES Hukstoof sty & v A AA AsNkse] e Vel 449 Al Ky
< F7MNZI7IE S ol9) e NS ESI BEA7E AHES AAStE 9ol YERdT
(3) AR A& Al (uncompetitive inhibitor)= ES HEAT A3t gho= 3o
ATt
oj9} 72 NHAAA AP E FHEH,

, k
E+s B, gs 2 pip
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Vm
[7]
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K’ S
(7 +[S]
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1
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(8.58)

A Vet 2R Kpel aolvh. 2

A 7] el

o AAEH}E AAuY
Fart 1 dgel ©g F

ofth. W AA Asukg
A= Vadl BATE Kyl

2] (858)2] H-A}ol
AfRHog FANSELY 7HAE FHA et

oAl Al 7FA] Asur-&-& Michaelis—Menten kinetics$t thH]sle] Lineweaver-Burk 1@

s aelw ohga 2

1/V a
1/V A
[7T1>0
[71>0
[71=0
(=0
1/ Vm,apﬁ
1/ Vn
/ / 1/ Va
s ~1/Kan 11s1

—I/Km _l/Km,app

a) 7342 (Competitive) b) )7 44 (Noncompetitive)
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[(71>0
[71=0
1/ Vin,ape
1/ Va
=1/ Kmamw —1/Kn 1/[5]:

a9 8.9 Asfas wheE=e) v FEHlE ([1] = AsiAe]

8.5.5 JI&E Xof =§O| Y& M B2 S

7149 FE7t AU A
(substrate inhibition) ]2}
E3hA oF wkg-gitt,

oltl Ksr 9 K&

Kg=

2 (860)5 =43
pag ey

gk ol AFl WA

’"Iﬂ—g}?j = 810(8.)9’]'

¢) WHEAA (Uncompetitive)

re=
o --=
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Aslldtt. o] %5 71 Asfits

4 (uncompetitive) A 3| 241 7] & o] ES

& Aolsty ofeleb Zh

g+s Lo, g B, pip
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[SI[ES] . [SIFE]
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H % 9z} (frequency factor), k<t
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71 A< (universal gas constant, 8.314 kJ/mol
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2 (866)s ol&3dte] A3} AUAE T W FdTd H 2% 71 I Ty He dddA
A3} A 7F dAgst Aotk A 8ol rhssirks Aol ek 4 (866) F W% It
o] £ (L k) i%ia E, & A3t o 220]&= 9of HijR o ¥kg-9] £,5 ¢
S wf o 2o MSET A (k) ZRE tE o] SEE A& Tl H ol &
7% o
8.6.2 XTAUIEGO LTOoI=EY
ol 9 Eujukgo] = AA FAVA] 2k wel Frkshy o skehkg-a} npzbot
A2 olgyg-2~ Aoz gds & vk ayy g4A0eS U kg 25 WUt
Fom EAR 2% ojio] HE wmMAe] g4 HAYo] &x7} Zrleld 4 FAHEE
Q3]Y AAasit) v a8 8.129] Tkt 99S 228443} o olgtal st} o] o oA
9] Bhe&w = o}y U$~(Arrhenius)?lS W&t
v=k[E] (8.67)
k= Ae FET (8.68)
ZHasle 49ds ox H|@Ad3s == WA (thermal denaturation) @9 o)z} sl X0 ¢
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