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Table 1 Detection of prostaglandin Hy® by chemi-
luminescence emitted by Cypridina luciferin
derivatives

Cypridina Counts, X107°
luciferin derivative cpm
MI” 0.03
MPI" 0.56
MMPI? 2.58
‘04, -~ =~ ~COOH
a) (u) P
OH
Oy Hs

R=H, MI
R=phenyl, MPI
R=p-methoxyphenyl, MMPI

N-_N
b) Rigy

Final concentrations were as follows : MI (MPI,
MMPI), 10 nmol/ml; Buffer, 0.1 M AcONa-AcOH
pH 4.5; Ce(AcAc)s, 4.2 nmol/ml; Prostaglandin H,,
5.2 nmol/ml.
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EELTITINMRLVAFY FIBERAF TV VA
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MMPI iZBNWT N ENFOVLERNEFBAIS N,

MMPI O35 D MPI K VRAESTOIEHBHL»
ot §hbOEENAEBEE, MPL: 1.14X10°
counts (Cpm)(MMPI: 3.02X 10° count (cpm) DIET
Hotz (R4 WA AtF* Y FRE : 5.2nmol/ml).
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(1979) %#Z:H.

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

W X

Table 2 Effect of transition metal salts on
MPI-dependent chemiluminescence in the

presence of benzoyl peroxide
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Table 3 MPI-dependent chemiluminesence cata-
lyzed by Ce(AcAc); in the presence of var-
ious organic peroxides (5.2 nmol/ml)

Metal salt Counts, X107> cpm
Ce (AcAc)s 1.14
Fe (AcAc)s 0.84
VO (AcAc), 0.67
Ce (N03)3 0.53
Fe (NO3); 0.47

AcAc = CH;COCHCOCH;. Final concentrations
were as follows : Buffer, 0.1 M AcONa-AcOH pH
4.5; MPI, 10 nmol/ml; Metal salt, 4.2 nmol/ml;
Benzoyl peroxide, 5.2 nmol/ml.
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Table 3 IR AT Y FRAMFF Y FEIZWEYT
IRV FF Y FIEERZE T AEEERIHLUMNCS,
LRV AF YR, AU FIIATN, ITIVFIL
XNAFYFR, RVAF VT F-VROEFAL 7)) v o X
VXY PGB T 5ERBRBIEMICBVTHENE
NIEFERNADPBAISNE ZEBOD» o7, I MPI %

* L TF e Fau XY FO FET A X VIFETICH
F 5 MPL DIEERENICBVT - 7TF LAVt F VT
VHNVRO—~BEEBEPRAICEHS$ 5 LhrwmEs
NTa. a) T. Goto: “The Role of Oxygen in Chemistry
and Biochemistry”, Edited by W. Ando and Y. Moro-oka,
Vol. 33, p. 367 (1988), (Elsevier, Amsterdam). b) iR
HZER, Aol - (b & T3, 41,1163 (1988).

-5
Organic peroxide Counts, X10

cpm
Peroxy ester
CH;3;CO0,C(CHj3)3 49.15
n-Cl ]HggCOOQC(CH'g)g 1.02
(CH3),CHOCOO,C(CH,)4 0.42(0.64)%
PhCOO,C(CHj3)s 0.39(0.90)

Peroxy ketal
(CH3)3CO:
(CH3)3002>® 4.06
CH;j
(CH3)3CO; CHs
«Hhh00;><::§§ 179

CH;

(CH3)3CO0C(CH3),0,CG(CH3)3 0.94
Dialkyl peroxide

PhC(CHj3),0,C(CH3),Ph 2.45

{CH3)3;COOC(CH3)s 0.32(2.14)
Dialkyl peroxide

n-C 1 Hg3C0O;0,CCy Hoz-n 1.53

Endo peroxide

? COH 038191
0
OOH
Hydroperoxide
HO,H 12.23
PhCH(CH,)O,H 0.61(1.21)
PhC(CHs3),0,H 0.56(0.76)
(CH3);CO,H 0.33(1.66)
CHr*<:::>“C<CH3h02H 0.30(1.66)
(CHQZCHA%<;:>}—C(CHQZOA{ 0.29(2.96)
HO,C(CH,),CH,CH,C(CH;),0,H  0.24(0.68)
(CH3);CCH,C(CH3),0,H 0.23(0.45)
Cyclic peroxide
CH,CH,
.
(Cﬂs)zc\oz 02/C (CHs)2 0.93
\C/
CH; CHj

a) MMPI was used instead of MPI.
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Fig. 1 Relationship between the amount of organic

peroxides and chemiluminesent intensities

Final concentrations: MPI, 10 nmol/ml; Ce
(AcAc)s, 4.25 nmol/ml; Buffer: 0.1 M AcONa-
AcOH buffer, pH 4.5

Counts, X10-5cpm

0 TR0 100150
Benzoyl peroxide/pmol ml-!

Fig. 2 Relationship between the amount of benzoyl
peroxide and chemiluminesent intensity

Final concentrations : MPI, 1200 pmol/ml;
Ce(AcAc)s : 850 pmol/ml; Buffer: 0.1 M
AcONa-AcOH buffer, pH 4.5
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Chemiluminescent determination of organic per-
oxides using Cypridina luciferin derivatives. Hideo
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Sawapa, Kazuyo Masuvama, Motohiro Mitant and Masa-
haru Nakavama (Tsukuba Research Laboratory, Nippon
Oil & Fats Co., Ltd., 5-10, Tokodai, Tsukuba-shi,
Ibaraki 300-26) ' ’

A chemiluminescent trace determination for organic
peroxides having hydroperoxides, peroxy esters, diacyl
peroxides, peroxyketals, endoperoxides, and cyclic per-
oxide structures was investigated using Cypridina luciferin
derivatives and cerium(III) acetylacetonato as a lumines-
These
peroxides in concentration from nanomole to picomole
levels were found to be easily determined by this method.

cent material and a metal catalyst, respectively.

The chemiluminescent intensities of these peroxides were
remarkably affected by the structures of the Cypridina
luciferin derivatives and the intensities became stronger
in the order; 2-methyl-3,7-dihydroimidazo[1,2-a}pyrazin-
3-one(MI) € 2-methyl-6-phenyl-3,7-dihydroimidazo[1,2-a ]
pyrazin-3-one (MPI) < 2- methyl-6- (p- methoxyphenyl)-
3,7-dihydroimidazo[1,2-a]pyrazin-3-one  (MMPI). Es-
pecially, for the determination of hydroperoxides using
MPI, a following relationships between the chemi-
luminescent intensities and the structures of the hydro-
peroxides were obtained; tertiary-hydroperoxides (R, RyR3-
COOH) < secondary-hydroperoxides (R,R;HCOOH) <hy-
drogen peroxide (primary-hydroperoxide).
(Received June 13, 1990)

Keyword phrases

chemiluminesent determination of organic peroxides;
chemiluminescence of Gypridina luciferin derivatives.

NI | -El ectronic Library Service



