HKEEBRIK BI8KE 45 200847 H

KRERTHLETH/NTS—IVEED
EROFILS DhIViEERICHEE

S LSRR R AR T 25
s A MRS L% BH RE
K EE i B2 |
BEHLTRE FEE
A TH
ZHERKTRE FBEFEH
kA &G

2 =

NT =NV EFDE ROF IV DhIVIEEEE ORE T 28R 21552012, /Y
75— )VRIFINOKBE BRI EEFEEICRETHRZ2 V0~ P2 V33 VESR (BF
A3, FI-ESR) EBICELZAE D Sy BV FESRETRFLE. AE FIVE
> ZESRBIFE 12145,5-dimethyl-1-pyrroline-N-oxide (DMPO) Z& AL, &B{tKED
BRSR AR TERTHDMPOD & R F )V PHIUTINE THBDMPO/OH = P71 L%

BERHREL 2o DMPO/OH S 2 JIVOBERD > M O—)LEEIRDS50% IR LI TS

=V B OFRE (IDs50, K %) %, EROFILSTHINOEREREOEEE L,
INT Z— )V B R HER ICERBER L= E0ID50EZ0.41 % TH o724, KEBEBHL
72X T 5= VEEIDIDs0fEIX0.15 %K T L, b RoF oIk VHEETEES EEICH
EUZ, 512, KRB LANT S - VEH 2BV ERERR CARORIEEZTD &,
ID50fE}20.35 BTN L 7=, TN 5085 RIINT I— L 8FI O HEMLIERD, BLBET
NS AINAL ROEXFICTEEL TWAKRICREET S AR EZ T HLTWS,

F—U—R:RXTS-VEH, Bg, XFVTLA, aBA R, KE, eRoFIISTAN
WEEMSE ESR, AE> hIwEX S

7 (217)

Effect of Hydrogen Gas Bubbling on the Antioxidant Activity of Papuraru Toward Hydroxy!l Radical
Kunihiko TanMa (Department of Biomolecular Engineering, Kyoto Institute of Technology, Kyoto,
Japan) et al.

-3l 17

18 (4) : 217~ 225, 2008



(218) 8

&

i

EEEEREE ROS) 1L, e ROFIILSTHIL,
A—=NN—FFT RS TVHINBIBEELKEZD
BB THRICHET 3 RISEOE W LFEDK
FFCHBY, ROSIIEED FERBITBILTSZ
EDG, AARRITIEROS 2 ER(L T B E 2 1285
HRMEh->Tn5, EXE, A—/—FF3
RS IHIMEER SOD) i, A—/5—FF
RO ANEBHR SBBLAKRIIER TS, 4
U T BEEEKRREE, HYS—ERoxILFF2 4
—HIiC ko TRS - BHELEINS, 5, FER
B0 BBBLRIETIE, E¥IVERLD
CEMNSDHNEEBITLT S & TRILRG 28
BILTW3Y, Lhl, EROFVILISHILIZ
BREOEFBHERNEFELRNL, FORD, ¥
FICRECEROFIINT DHNMEEEIC
BN PRBR(EEENEE S REIE R/ LT
%, 4H, B ROFIIINT THIVHEEE MRS
HBENWIKETZDI1Z, HIBBLERZHAE
ERHDNIEBBEMEEI N, 2N50HiEE
LTSI DWW T B LA IR Rk S i T
%4, S, 6),

A, £ ROFIIINSIHIEKEDTFORIG
MHERIGE LTHEHERED TNRDEY KEEER
OF V5 D)V O KIS BB O RS 4048
IN, TOFEEERIIOXI0 M s 'BETH Y,
KRIZESRICEER-DICM TR EH B WITE
SR EC KB HHMENVIEETH D, FOimAN RS
INTWB, s, KBERFELEROFINST
FIVDRIGIHED T (ks~7 X 10° M~'s™") @
A, TOFEMIMD TE W -ONEERT TIIES
CHEELARWEEETH S, KEEAKEFEFIC
BT aRIEELT, ALDBIVITITTIA
R EDBBEBREICB T BAKEHSTFOREEK
RIETFNOEMENH B,

N7 —)VBEZASB LIS DY Anan
1 RBETHD, X7 5—)IVBFOEK (3.0m)
Fiza 04 RIRDOEE0.6mg &/55 % 40.9mg
NEENTVWD, ALI 01 ROKRIIBBLE
50A, RS LAa04 ROKBIIBBLZE100

Clinical Pharmacology and Therapy

RECERR W84 45 200847 A

ATHB, NT5-)VBFOEBBRETRMET K
BIUBHERGICHTI2HRTHB, NS
—BHENL, EROFIINS AN LU TEN
ITHEEEEZEL, ZOEEH D OMHEEED
By 3 UCITEE T3, B, 75—
IR —N—FF RS TZIVIHR LU THHEERE
HEETD,

NT S5 =)V BFIOFERLIEHEC D W T E L
RPN Z UL, EROFIIILITHILE
KPR N—=FF T RS DIV OWHEBEICET
LEFIIEETH S, TSIV BR D28
BnG, EROFINNS T AN OMKRFEMEITIE,
H&KRUNS DO A0 RERICBITZKED
EEEBE ST 2 EENHRAITE S, T2 Th
HETIE, XTSI E8Hoe ROoFIILS D
NOBEEERICKIETTRKBEORESE, t RoF
WINPT Lzo0—( Pz
3 VESR#EE (FI-ESR) "2 H L TR L.
FHRXTHE, NTo5-NEHOE ROoFI) 5D
FIVHEEREEZ, BE&BXUONSYyAan
1 ROREICHE LK RS FREEREE 21
U TV ARt 2 RET 5,

ES B

1. FI-ESRBE&EE

FI-ESRFFEITIITE-100 BEF A g
& (HAETF) KKBRAIPRITY 7 b7 &8
HEDLETUTHERLUZ, FILESRREEY A7 A
FENERAES O IS 758 E (TOSOH) @
BRR T, 6 FYIOBINNVT, 41222
g >NV (Rheodyne) BILURBERAHKESR
Zo—t)l (Wilmad) TERIHh, cho2@E
FOHPLCHODOPEEKF 2 — 7 (#%1.58mm,
WEE0.13mm) THERLZ (Fig. 1), HEHIC
12, AEHSAETF 7OV AR—Y—THERIN
570 —-BORE )L JEOL) &#H L, %4
BMBH I T 7 IN-RBHEE (SAEH
UV-203S, 150W) £/ L7z, DMPO/OHS 2%
NVOREW, ©ES VHINTHBTEMPOL (R
HHEL) DESREFHRE LIBREORERNS FHf
Uiz, &7z, BER3IBXTHRAITZESREED



HEE IR EIsEE 45 200847 A 9 (219)
Optical fiber
Flow rate; PEEK tube ESR
1.0 mL/min ID 0.13mm
Injection valve
HPLC
Pump I qD I e Drain
Sample injection
200 L External flow-UV

-irradiation cell

Flow flat cell 120 2L

Fig. 1 Systematic illustration of the flow-injection ESR system, developed for detection of hydroxy!
radical by using DMPO as a spin-trapping reagent
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Fig. 2 ESR spectrum of DMPO/OH radical.
The downward arrow indicates the static field for FI-ESR measurements.

controt  {2) papuraru/ H»

0.05%

0.1%

DMPO/OH / uM
o
1

LU

I 1 i 1 1 1 |

0 200 400 600 800 1000 1200 1400 time /s
control (1) papuraru/ Ng
10 0.05%
0.1%
ﬂ 02%
=
é 0.5+ 0.5%
Q 0.8% 1.0%
1 | 1 i i ] I
0 200 400 600 800 1000 1200 1400 time /s

Fig. 3 FI-ESR signals of DMPO/OH radical observed for each injection of reaction mixture
containing DMPO (100 uM), H202 (500 u M) and diluted (0.05% to 1.0%) papuraru
solution after (1) nitrogen gas bubbling, (2) hydrogen gas bubbling.

FI-ESR measurements were conducted by following condition; microwave power 10
mW, modulation width 0.16 mT, amplitude 1000, time constants 1.0 ms, sampling
interval 1.0 ms, and number of accumulation 1000.
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Fig. 4 Inhibitory curves of papuraru () and mannitol (A\) prepared after nitrogen
(white) and hydrogen (black) gas bubbling.
The bottom horizontal axis corresponds to the dilution (%) of papuraru and
mannitol solutions.
The top horizontal axis corresponds to the concentration of mannitol.
FI-ESR measurements were performed by same condition top the case of
papuraru.
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