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ionizing
radiation
H.O H:, e, OH", other produpts
*‘OH + (CH%)ZCHOH — H.O + (CH%)zCOH (1)
€q + (CH;):CO — (CH§)2CO - (3)
(CH;),CO~ +H,0 — (CH,)>COH +OH - (4)

Ik B T L LR B — 0 AT 8 T 0 5 MR (CHL ).COH, PRI, = 35 1 i
K (CHs)>COH SHFFEIY HARF TR I, AT KK AL AT 22
(2)NO TEANIIK - SENEHA R . o ko ORI, IR ZR A 1 R OB,

ionizing
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(CH;):CHOH + *‘H — (CHg)zCQH + H; (2)
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(CH;).COH + VK; = VKi ° + (CH3).CO+H* (pH=7) (7a)
(CH;),CO~ + VK, = VKi ° + (CH;),CO  (pH=7) (7b)
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Fig.1 Transient absorption spectra observed in Fig. 2 Transient absorption spectra observed
the pulse radiolysis of N:-saturated in the pulse radiolysis of N.-saturated
water-isopropanol-acetone water-isopropanol-acetone
5% 10 ’mol * dm~*VK,, 0. 01mol * dm*H.SO 5x10~°mol * dm*VK,, pH =7 phosphate buffer
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RIS, 7E Ops ~ 300pws 0 I A1 KWW — ELAERG I (18] 3 46 (8178 ), R W] 390nm BT IE AL
(B 2R AR A E . 390nm PRI A &R VK, BIBA S F R JERE: VKt L R v
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Fig.3 Transient absorption spectra observed of VKi °
in the pulse radiolysis of N.O-saturated NeO-saturated solution, 1 x 10-*mol * L-' MV?*
water-isopropanol solution 5mol * L~ isopropanol, pH =7 phosphate buffer
5%10mol * dm~* VK, 5mol * dm*iso propanol, Cvk,/mmol * dm~*: (a)0. 0, (b)0. 01,
PpH =7 phosphate buffer ()0. 015, (d)0. 02, (e)0. 03 recorded at 390nm

RN, XS5 VKT * FERT— R R A AT AR, B R E S BB, A RRE— 2 gE, AT
HJs HZ — AT g2 i TRl s
2.3 BRHIEFEENE VK, BETFIEFEBAL
2.3.1 VK 5 MV*Z [ty 8 7%
%Hﬁﬁiﬁﬁ#ﬁ@;ﬁ i1 3 (CH. ) .COH 5 ¥ it % /1 B oy, 56 B 7, pht TV JEE 1 2 52
(CH,),COH %65 MV?* LR LI MV *, 325 VK, I MV * 28 B 58 i L T 85 S
(CH;),COH +MV?* — (CH;),CO +MV* +H* (8)
MV* +VK,— VK ° + MV?* (9)
2.3.2 VK BEEFEFEEAMKIE
TEIEE RIS 390nm 4k, MV * B9 IR ISAR /Iy CH R R USAE 340nm .580nm) TMTVK * A
B RWE e, PRI AT DL AR VKT © B AR ARG 72, 110 AT AR SO (9) Y 2 L 25 5 K.
MR (VK ]/ MV TR EE L, DA k. / [IMV21XF VK ]/ MV IFE RIS 81— FR BLER, B
LIRPRIE e, ISR ko, FHUCAT AR HL PG RE S NE (9) I T4 K
K = ke/ ke (10)
VK, B b A T3 R
E'(VK./VK{ ") = E'(MV?**/MV*) — RTInK/ F (11)
H E'(VK./VK? *), EX(MV?* /MV* )45 VK, Al MV2+ [ 5 HL 38 SR L AL, 7E K - AL
REWWARZR D, MV B I8 JFE AR - 330mV™e),
(D VK, 7K - SFINEE—A A AR %LE’JMK%
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Fig.5 Plot of K.,/ [MV?*]vs. [VK;]/[MV?*].
(a) in water-isopropanol N»O- saturated system,

(b)in water-isopropanol-acetone N,-saturated system.

(I1) VK, 7E7K - SEEE - PR 200 F AR 2

O W (pH =7) 2 ML T ik ob /B H R 78
390nm 13 J122 A4 B 26, T H 500
HF i & ) 7E 390nm 19 W2 AR /N | T
VK ° 7E 390nm AR K, B LA
BNy shA Mt & L bR FREVKD T A
A2 i A R 2 K SR = A G
THENURR Y, W] B 4K 2 B8 S (1Y)
FEIE B ZH BT Ky, B 5(a) 2 LA kg /
[MVZ* 15 [VK, 1/ MV IHE B3 21,
B B2 AT LA SE : ke =2. 95 x 10°dm® +
mol * 5!, ky=4. 10 x 10°dm® - mol - s~' H
K=17.20, E'(VK/VK " )= -279 mV.
TR RO (9) 1, R YIZ
— VK, ANHF R, S5O 0625 1 B T R Y

R

PL 0.2 mmol * dm*MV?**, AR EEAY VK, 1RG5 (30. 2 mol *+ dm~* A97K .5 mol * dm~?
SSEEF 1 mol + dm = PR ) N, 10 1A B R 2% b (pH = 7) I TR 28 L ik b/ S W% 390nm
A BEAS AL F 1 A2 Bl £, Z0) 3R i B A B T vk AR B A5 RN 5(b), 1R R A B R

ki=3.79%x10° dm® * mol * s™', ky =3.06 x 10° dm® *

266mV.

mol * s7', K=12.4, E'(VK,/VK; ") =

SETRIRERY 3BT, A AbZ5 R TR X E'(VK / VKD * ) BRI

3 & B

K HANFS RN s i BoR, W98 T SN B B 2 (CH,).COH 5 VK, IIFE T/ . FoE 4
KR FEARF pH &1 T VK, B9 I ™ 9 43 51 DL Ao X AE7E, B VK H® (pH < 5. 4) il
VKi * (pH>5.4), EATHY e KW 53 5347 F 370nm F1 390nm. L5005 (M2 O 1ES H
Yy, 5y BIAEIK - SN - PIETR A5 00 /USRS I B IR 28 WA pH = 7 IR R K - SN s —
FAL T ABR AR BERR ER 22 PP W pH = 7 IR & B, WIAS VK, )5 38 I FL 7 4300 — 266 Fil

—279mV.
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Determination of One-Electron Reduction Potential of Vitamin K in
Mixed Solvent*

Chen Jiafu ~ Chu Gaosheng  Ge Xuewu  Zhang Zhicheng  Yao Side'

( Department of Applied Chemistry, University of Science and Technology of China, Hefei — 230026,
'Laboratory of Radiation Chemistry, Shanghai Institute of Nuclear Research, Chinese Academy of Science,
Shanghai ~ 201800)

Abstract The reaction process of VK, and isopropanol radical has been investigated by using
pulse radiolytical technique. It has been found that the reduction states of VK, exist in two forms un-
der different pH conditions, that are VKiH" (pH < 5. 4) and VK;i * (pH > 5. 4), their maximum ab-
sorption peaks are 370 nm and 390 nm respectively. Selecting MV** as the refereance, the one-elec-
tron reduction potential of VK, in N.-saturated aqueous-isopropanol-acetone mixed solvent and in

N,O-saturated water-isopropanol has been determined as —266 and —279mV respectively.
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