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HPLC #E & LT, EHWAF Y 7 LC-10AD I, 44}
A #5066 B BR 88 SPD-10AV B, 4 5 A6 E 8
CTO-6A B, F08ET C-R4A B (W F h b Bl BIfEAT
#1), B Rheodyne B4 > 7 A vy 85— 7125
BAeBOl, HRIGEBEE UCREKES > 7 (7)A
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¥ — FRgE®) 2HO .

TS ANA Y DB - IO T, S
E—-FHOODS A7 4 (#7727 /)% —F8 STR-
ODSIT 5 um, W 4.6 mm, £ 250mm) %, 57 A
WA 40°C THWZ, BEHE LTT b= Y ek
ECOREBMK (8:2, v/v) %, FHE 0.7ml/min THUOL
fz. BRI 420nm & U, RISBBRO 5u 25 7
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23 JTIVARILKCDHRN
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H, BEICZ 00KV A 05ml BIIATY T/ AR
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Fig. 1 General scheme for the formation of

methanesulfinic acid and diazosulfone.

(1) DMSO (dimethyl sulfoxide); (2) methanesulfinic
acid; (3) diazonium salt; (4) diazosulfone.
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BHELAFO UV BEHZHE TS OH 7V VDF4E
EAXFTVANT 4 vEEOER: BEE{LAZEE ST 100
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Fig. 2 Effect of the extraction volume of butanol
on the formation of methanesulfinic acid.

Reaction conditions: 1 mM sodium methanesulfin-
ate (0.5 ml), 10 mM fast blue BB salt (0.5 ml), chlo-
roform (0.5ml). HPLC conditions: column, STR-
ODS II (4.6 mm i.d. X250 mm); mobile phase, ace-
tonitrile/water (8 : 2); flow rate, 0.7 ml/min; col-
umn temperature, 40°C; detection, 420 nm
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Fig. 3 Effect of the concentration of sodium ace-
tate on the back extraction of the methanesulfinic
acid in butanol.

Reaction conditions and HPLC conditions are the
same as in Fig. 2.

32 AHCZANT 1« BEHEOT 2/ - R
ImM DAY ANT 4 VS M) 7 LKIBHK 0.5 ml
AFHOT, HICHWAEFT Y /- VEE 0.1~2ml
DRBHWHEMTHRET L (Fig. 2). ZO/R, V7V A
Wk vy OBk -7 HBEHEEZ RS LU, 1ml 2H05AC
EE LT

33 XZLANT 1 CHGBAHONET N ILR
;-4

ImM DAY Y ANT 4 VBT b)Y A KEBHK 0.5 ml
BHWT, 75— )VHHED A ¥ v 2NV T 4 VB
WHO S EMEEERET Y ABE % 50~500mM O
BHCHRES U 72 (Fig. 3). € DR, 250mM Z# A 72
ECATITSANKYDY — 7 Wik I3 T FEIE
Lizhs, BAREZRLLZ 500mM Z2H0WAZ&EL
1z.

34 TUTVRIKRCHHEBO/OOKRILLE

ImM DAT AT 4 VBT )7 LKA 0.5 ml
EHWT, YTV ANAVHIBHICHOWAERE 7 gakiL
LBERE L. Fig. 41218, 700KV 4 50 pl~2
ml OBABHHE CHRET L EBO Y7V A VFk v o
WHEAERUI. ZITOBRE, REEBEVS<THT
ETI TV AWKy OBBIMBSIRETH D L 2R
TWVaEM, 700V LAED 01ml PLRIZK 5 &Y
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Fig. 4 Effect of the volume of chloroform on the
extraction of diazosulfone.

Reaction conditions (except for volume of chlo-
roform) and HPLC conditions are the same as in
Fig. 2.
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FRREEE X 0.25X 107 mM (§/N=3) TH-T:.

3+6 Fenton BIGICHT3 OH 7 HILOKH

XD SMONTEIZRO DD OH 7V HIVEAE
RICEEL, BETHIIINOERBERA . BEIL
KEAEFEFEE T 5 Haber-Weiss RIGICED< OH 7
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Fig. 5 Chromatograms of the diazosulfone derived
from sodium methanesulfinate

(a) diazosuifone synthesized, (b) reaction mixture.
HPLC conditions are the same as in Fig. 2.
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FIREOERIEICL D, BELKROEBERICH T SE
B A RRET U AR, 10~200X107° mM O 3 B & B
BT, OH 7V ANDREICEVERLIZEEL D
NBEAIVANT 4 YBBAKRDI T/ ANVK DY -7
HREE & ORIC BRiF 2 BARBERSED s iz,

ZOfER%E, KD 35 THONIZBREMLITHRER
EUT Fig. 6 KIRLK. ZOREBBICEINI,
80X 107" mM DBEEILKFEA 5 8.8X107° mM @ OH
FTIANDBREST LI EIZLEDT, Fenton KIGIZH
3% OH 7V ANEERIIN 1% EEHa W, O
fElL, ROFANNLVEY - VBEORBREY» 5B LN
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FEOEOIC KB EEIKRE, SBRECREZMATOH,
mhEs san.
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Fig. 6 Calibration curves of hydroxyl radical
(-OH) and hydrogen peroxide (H,O,) 3’4 ik
(a) relationship between HyO4 concentration and di-
azosulfone derived from the reaction of DMSO and 1) ANKBEX, 98 REE. <FHHEBER, (1987),
‘OH, (b) relationship between -OH concentration (BB AR ).
and diazosulfone derived from sodium methanesul- 2) P fE, HRHEK T, KNEESE: “TEME R,
finate (1988), (FL L HIAR).
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Indirect liquid chromatographic determination of hydroxyl radical based on the
production of methanesulfinic acid. Keiji Gamon and Maki Sakamoto (Faculty of
Education, Kochi University, 2-5-1, Akebono-cho, Kochi-shi, Kochi 780)

An indirect liquid chromatographic determination method for the hydroxyl radical in
an aqueous system was described. The method is based on the production of
methanesulfinic acid as the primary product by the reaction of hydroxyl radical with
dimethyl sulfoxide. The methanesulfinic acid formed was coupled with diazonium salt to
afford the diazosulfone derivative, which was detected and equantified by reversed-phase
liquid chromatography at 420 nm. The practical conditions for the methanesulfinic acid
detection were optimized. Linearity of the methanesulfinic acid formation was observed
in the range from 0.5X10™* mM to 10X10 * mM. To evaluate this method for estimat-
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ing hydroxyl radical production, two model systems, including the Fenton reaction and
ultraviolet photolysis of hydrogen peroxide were studied. The theoretical maximum yield
of hydroxyl radical in the systems could be calculated and compared to the measured
dimethyl sulfoxide oxidation. The estimated concentration of hydroxyl radical from
80X 10”* mM of hydrogen peroxide in the Fention reaction was 7.4X10 *mM. The
present method may prove useful for detecting hydroxyl radical involvement in biological
samples.
(Received April 1, 1994)
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