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P EHWE—RBEC X 2 BBRLKEOEERZ OV TR L., EXBEL TR S AR 2V THRME
I, MBEEEERELE. ESETRE 420nm 2 JEEE L LA, BERE -2V 5% DA
© (0.01~0.02)pg/ml TH 5. BEILAROBEC X - T RAHEZBRT KXY 420nm,

660 nm, 740 nm O W FHOE BRI I VW TI R - L OERMBKYT 5.
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HEDEEMLYEBERCRD, 257 —1Xid=% ) —N
HETRHE 5 —ER I >TETE7 AT e FE3-2 5
N-2-_yJFT7 V) Ve ¥y (MBTH) %H\\T
BIET 5 HEY BHUEREREA, BRhokge X
DT AR —ARFERENBEEFIFELZLEELEL, X
JFETHIABBOMELZT 5 e EHRFPR RO
ST LT, BERe vy - LT uAF>
#—+ [POD EC 1.11.1.7] 21384, fERBW
BRTCERo-F Y OV, -0 7 =¥ ¥ NIEFTEREN
RRETHDHEEDR, WThIBBAHETIDH L
HLHBRINRTETCWS. X, 4T3/ 7vFE) ¥
L7 =27 —NOBERIGHBLF 7 vRIOKREBETR (5160
cm-! mol-1 1, 500 nm) * HRIE2HEd EETR
2% 10pg/ml FETH 5.
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ABTS : ABTS (=— Y v #—4®) » 0.1 M J v§E
>} Uy AREER (PH 7.0) TiE® LK.

NAFFUX—F BETHE_LF £ F—F 250
U/mg (— YV vy —4#M%) 3.2M EB7vE=7 A8
Wz RV,

U E BRI kEK : 30% BELAEK (ZEEFRENL
281) 2ml kT 500ml CHRL, ZOEH 20 ml
i 30ml oske IN B 5ml Zimx CHEEEkE L
4%, 0.IN @<V H VBRI VY AKBHETCEETS.
oS 0.IN @B~V vE» Yo a lmlizi@dbk
% 1.7mg CHY%T 5. BEH, 0pg/ml Tx5X5
CEGACHFERUBBR{ILKERTFEERLFAM L.

ZOMOREEBITRCERHZAY, KIEFERA
FrvEBRpBLIELORHAWE.
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H) #Hwik.
SIICEERN : B 557 M, ¥4 7 4 —F 250 A2 H
v, lcm AL ZHERL . 100
3 HA¥loFAR

BRIEAREESELVBLET S5 A% S5gic 20ml ©
KExmz, #Y brv 10 TrEOFA X LEHE, TK

EOEE 25400xg T 30 HEEOE, ToLEER £
¥& L. =
Aetpo X3 ekciRe 5L, zobEYRS !
LT BHECOWTHERE L.
4 EBRERRUER h | , , _ _
500 00 500 600 700 800
4.1 ABTS DAY IV Wevelength, nm
ABTS 1 340nm {ECRINEBALZFEOBRETH Fig. 1-b Absorption spectra of ABTS and radical -
58, BRIEARE_AFF Y F—LORITHETEK cation
otk LTCEBEXh5 & 390nm, 420nm, 660 ABTS 1 mg/ml, POD 20g/ml in 2.8 ml of 0.1M
N — . phosphate buffer pH 7.0; Hydrogenperoxide : 0,
nm, 740 nm fHERERERT L 5ies (Fig. 1-a, 0.7u8 1.5p8 2.7 18

1-b).

ABTS o@g% (0.001~2.0)mg/ml ¥ CZ(L I
BE 0 420nm oF{b% 3 KEOBRLAKRBE O
POD 20vg/ml 2EL) vEAREW 2.8ml WD g 4o (Fig. 2). SBHOXEHEC LS ABTS
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Fig. 1-a Absorption spectra of ABTS and radical * *
cation 0 \ . ) .
O . .0
ABTS 0.1 mg/ml, POD 2ug/ml in 2.8 ml of 0.1 M 0 0.5 10 15 2
phosphate buffer; Hydrogenperoxide : 0, 0.7 pg, 1.5 [ABTS], mg/ml
#8 2.758 .
Fig. 2 Effect of the concentration of ABTS on
absorbance
~03S S S SO0s~
Ha0z -+ \G]: >=N_N=< D JOHF POD 20ug/ml; Hydrogen peroxide : (1) 2.8 pg, (2)
N N 1.4 pg, (3) 0.7pg
ész C;Hs 1
ABTS

POD -03S S S SOy~ 4.3 th‘#&ﬁ—ﬁ@xﬁ
— \©E§>‘N=N_<§:[©/ 210 ABTS 1mg/ml %&ts 0.1M ) vEREH %K 2.8 ml

C2Hs CeHs RO EyF -2 0.8pg/ml 5 40pg/ml %
ABTS xq (5.13X 104, 420 nm) N
: TR FEAEK 2.8ml oL, 7v8/ml O:F8
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{bAkFE 100 pl 2 inx 7oBHE& D 420nm OERIEEIZ <V
¥ F—+ 0.8pg/ml P Eo—2fHic EL7. B
EAREROPFRPCHEEh VA v 5 — EOEE
PEOELY ERLTCAAAFVF—-EYOREX 2008
/ml %8B L7 (Fig. 3).
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Fig. 3 Effect of the concentration of POD on
absorbance

ABTS 1mg/ml in 0.1 M phosphate buffer, pH 7.0
(2.8 ml); Hydrogenperoxide : 7 yg/ml (0.1 ml)

ded NEEHMEIRBOREN

kv L - LOREMN 408/ml I Lo FRKIGE
Tk, RIGRBRRCEZ 5 -bEDCHELXIT S & &A%
TZ5. X, BAOREMIRER 2REIUATIRY
EoBizEEdoh T, 12 Ko BRIEED E T
129 ThH ot

4.5 BER

BEREKFEL (1~10)pg/ml DRE OB A POD 20
pg/ml, ABTS 1mg/ml %4283 2.8ml i L
ZWEOERY 0.1ml 2 Ay, BERbAFE: 1pg/ml
LTFOBAITERRE 1.8ml o3t LABE OB
1L.Oml 2 TlRERZIER LA (Fig. 4). EFH,
BHELICRFAERBB ORI,

XN, 420nm wEFB €L REEET 51000 cm-t
mol-1 1 CHaA.

4.6 FANTERE

D EDEREEORFARBE, OEERFKX 0.1M v
VBB + Y v AEEW (pH 7.0) thic ABTS lmg/
ml, ~AtFog—+ 2008/ml T E L, ERML
AKEROEGEWCIE LT RABEE KIGKEDO #HEY BlLXe
%, BERILAFEL (1~10)pg/m]l TiXFK 0.1ml K
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it Fig. [4){Calibration curve for hydrogen peroxide

A : Sample 0.1 ml mixed reagent 2.8ml; B : Sample
1.0 ml mixed reagent 1.8 ml; (1) 2=420nm; (2) 1=
740nm; (3) 21=660nm

¥ 2.8ml Y ChH D, leg/ml TFoBAITR
¥ 1.0ml KIGHK 1.8ml & LEBETIREROE
BELE LRI,

R OZRIARF OEMEAERCIFHERC LS
YT, BRrmEt X OBMc X5~/ mnE v
HETH VeV LD RFEHTEY ERL T 420
nm, 660 nm, 740 nm % FEIRT 5 & L HBAHETD 5.
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ABTS RHHEEROERBCAV-LRS X5 ERK
FERBTAZ EBALRTHE5Y, £k hics
Braihsiiy, REARBECELTI<{AVLhS
WE, YORARBTFEHEMINTHEEO0DOHED S
LR LBEREEPLS A F UL —-BRTH TS ENTH
ShaHWECOWTHRHN LI (Table 1).

ABTS 0.5mg/ml, 2l % o ¥ —+¥ 40pg/ml %4
RIS (2.8ml) # B AR 0.35pg 1wons
THNLIEZ A, TAAE VEIL 0.18pM L) E, &
AF A 1% 0.9uM LI EORKKBE T Thd BT
#RLI-(Fig. 5, Fig. 6) . 72z A € vERI A A %
¥ — CHEETCHBBMLARRC X - T4 Uiz 420 nm, 660

NI | -El ectronic Library Service



The Japan Society for Analytical

B O BN, BE, WA :rAroa—+, ABTS2HVWEARIEKEOHBRERK L TOICH

Chemi stry

Table 1 Effect of foreign compounds
Foreign compound (F:‘el:::!atc':&))r: Absé);‘b)ancc

— — 100
Sodium chloride (NaCl) 18 mM 100
Calcium chloride (CaCl;) 18 mM 100
Magnesium chloride (MgCl,) 18 mM 100
Ferric chloride (FeClj) 0.18 mM 100
Potassium bromate (KBrO3)t 1.8 mM 100
Albumin (bovine) 0.18 mM 100
Glucose 18 mM 100
L-Glutamic acid 18 uM 100
L-Cysteine 18 pM 0
Perchloric acid (HClOy) 18 mM 100
L-Ascorbic acid 3.6 M 0
Sorbic acid sodium salt 18 mM 263
Dithiothreitol I.1mM 0
S, ok oo
Triton X-100 0.018 % 100
Formaldehyde (HCHO) 0.0004 % 100

Mixed reagent: ABTS 0.5 mg/ml, POD 40 pg/ml in 0.1 M phosphate
buffer pH 7.0 (2.8 inl); Hydrogenperoxide : 0.35pg; T After cen-
trifugation (3000 rpm, 5 min), clear supernatant was measured.
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Fig. 5 Effect of the concentration of ascorbic acid

on the absorbance for determination of
hydrogen peroxide
ABTS 0.5mg/ml, POD 40ag/ml in 0.1 M phosohate

buffer, pH 7.0; Hydrogenperoxide : 0.13 pg in final con-
centration

nm, 740nm ORINEZ WP I RBDTERINI-T A
MBAAVERTTHIDEELZLIBEM, ABTS 7

AarEvBEMZ-HBE, 340nm ORIPUIET LT

Fricie 265 om fHECHGRINA L DR B X5t =
Eb ABTS 200t IEERETHEELDRS

(Fig. 7). —F, sa=HaklcRAaGEgE LTHV
BRTW3B Y VE YRRIEDTHERTH,
EVBERAAF A —EORBLED 5B 1D TH
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Fig. 6 Effect of the concentration of cysteine on
absorbance on determination for hydrogen
peroxide
ABTS 0.5mg/ml, POD 40pg/ml in 0.1 M phosphate
bufier, pH 7.0; Hydrogenperoxide : 0.13 g in final
concentration
2.0

Absorbance
5

Fig. 7

Wavelength, nm
Absorption spectra of ABTS and ABTS
with ascorbic acid

(1) ABTS : ABTS 0.1 mg/ml in 0.1 M phosphate buff-
er, pH 7.0; (2) ABTS with ascorbic acid : ABTS 0.0
mg/ml in 2.8ml of mixed reagent. Ascorbic acid 7
mol
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NE =% BAWTH BRI PRY B35 LN TE k-
to. BB A E 5 oot 25000x g, 30 SR
EOROSTEEYHEETS.

BETFSEAS ghhEUF A X LIE, BRIEKE
REEE Leg/ml, 8.7pg/ml wisk X 5EHRML,
25000 x g, 30 4y D3E LAY REEE bt R koWTo
FRMEU R BEEAKES 1rg/ml DKETIZ (901
8.5) 9% (n=4), 8.7pg/ml DAXETIE (97+6.7)% (n=
4) Th-1.

5:2 KkBEEHHICDOOTORE

5 LAIEAIBTH B L HEMII KB X » T
EENDBREAR LR T2 ENTEDD TR
e FHRIND, 1eg/ml OWRE O BRRIEAFEK 300
ml 2§ 20g OB L 5 FAERK 12 REHEIR LT S
B, 5 FARFELET e - AFFKTRECNE
LT 28BERRKERVEYD, 7805 EA%KE
Rk 20ml FAChEDF A XL 25000xg, 30 H3ED
LicBA L, W 7g0 5 A% BHAK 20ml OA i
E—»—NTIRHEIEE S (60 A+ r— 2 X/min) #}
HLA-BE L2 L.

R 75 A7 b OERMEARE ORI BT Bsli 7o KH
HTh+rEDFAX, BEROSBELToBETHL
#1 90 % OEUHE B TH b, BiROEHMEIED
ZCKMl X b (80~87)% OFmHELAELEL D
hn (Table 2).

Table 2 Comparison of extractability between

homogenizing method and simple water
extraction

Weight of sample Extracted H;0;
(® (sg/g sample)

Supernatant of the

homogenized 7.214+0.11 (n=4) 46.924+1.67
Water extraction
with shaking 7.2840.03 (n=4) 42.1 +0.63

6 & ®

(1) POD-ABTS FRiC X % BRLKREDOERILELE S
BoEdE, EEY, FREMEE LR CABE 1ml »H
WHEBE, BREREN—E b5 % LARTO0.0288 D
BEAKEXERL S>5 PR 420nm). MEHEREL 420
nm, 660nm, 740nm L EIRL 5% & L3 FHHIC X
NPT 2 BT 5 RSB THEFTH 5.

(2) 7RAarev® vATAY, PFFAVAL
—VxBRWCTESRABPERCE T hHHE, BFR

LUUTTETTT T A TR BT BT U BT RE G
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HAMECHEV O PWEICOWTIRER L-BHE T
FEiz Ao, BEREMYPCEEhs Vv E VBRI
POD oXEL/ch 5 BcdEDOTHEERLIL.

(3) B3 EARDVWTRHLICER» DI T 247
b 0.01 pg Rtk O @MLK L FURB OV 5
g ORBBETERMETDH S . MR LU QX Bk
HHTHH 90 % OMBEEIRAFETH 5.
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A spectrophotometric determination of small
amounts of hydrogen peroxide with peroxidase
and 2,2'-azinodi[3-ethylbenzthiazoline sulfonate
(6)]. Norihiko Hasecawa, Etsuko Sucawara and
Tsutomu Kasmiwact (The Research Institute of En-
vironmental Medicine, Nagoya University, Furo—cho,
Chikusa-ku, Nagoya)

A simple and rapid spectrophotometric determina-
tion of small amounts of hydrogen peroxide with per-
oxidase(POD) and 2,2'-azinodi[3-ethylbenzthiazoline
sulfonate(6)] is described. The oxidized ABTS has
absorption peak at 390 nm, 420 nm, 660 nm, and
740 nm in the mixed reagent containing 20 pg/ml
of POD and 1 mg/ml of ABTS in 0.1 M phosphate
buffer, pH 7.0. The apparent absoptivity at 420 nm
is estimated to be 51000 mol—! cm—! 1. Calibration
curve obeyed to Beer’s law over the range 0~10 pg/ml
of hydrogen peroxide and the absorbance was stable
at least 2h. Above 0.18 M of ascorbic acid and
0.9 uM of cysteine (final concentration) interfered with
the determination of hydrogen peroxide by decreasing
the absorbance and sorbitol by increasing the absorb-
ance because of its action as a substrate on POD. The
determination procedure given below is simple and
rapid. For sample solution containing less than 1
pg/ml of hydrogen peroxide, take 1 ml of sample and
add 1.8 ml of mixed reagent, and for those containing
above 1 pg/ml of hydrogen peroxide, take (0.1~0.05)
ml of sample and add 2.8 ml of mixed reagent. Meas-
ure the absorbance within 2 h. For the determination
of hydrogen peroixde in Japanese noodle, take about
5 g of noodle sample, homogenige it in distilled water
and then centrifuge at 25000 xg. An aliquot taken
from the clear supernatant can be used for the spec-
trometric determination described above. By this
method, 1 ppm of hydrogen peroxide could be deter-
mined and the recovery was (90+8.5) 9.

(Received May 14, 1981)
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