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Fig. 1 Reaction scheme for the chemiluminescence (CL) assay of lipase

2 5 79

2:1 & &

L2580 L A% ¢ Sirius-Luminometer (Berthold Japan
) 2HVWTHEZTfT 72,

FL{L#F : BRANSON SONIFIER 250 D (Japan Emason
) 2R TIREER 2B E R AEIC L ) AL L 7.

2:2 H #

BERIZYM (FRIF]) (3IEHF52#3E, NEO F-LASE CAP-
SULES (# 7 V#l) & HAH I, EXCELASE CAP-
SULES (# 7 VHE) (IR HEL DAL, KA
(B T NVANINEIOHAR) 13ZFNZENFLEKRE VTR
L7zbox w7,

2:3 #H E

AKYE=Z V7 Vva—), =¥ ) —=VEOETEbMIETFh
FAE, T T (HAERFL) EREER TR0 D
ERRALZ. WKY) YBR—KFEF MY T L, ) IRIKEHE
AU L, HbF UYL, KB EF N DL, T2 —
VT7E VLAY, 36% Hilg, VI =), U UERTKEF
MY A ZRFI T 30% WIEEALKFIIADEL D EEA L
7z. HRP & Sigma, 2-7 3 /-2t Fu ¥ AF)V-13-710
IRV F =) (Tris) I EHEHMED S D% ICN Biomedicals
I EhZhmA LK. %BFel Tl 36% i
B, NN-YXFIVEVLTIF (DMF) (FA77148) K
CRAF a7 (5357 LR SEEMHOL 0
AL, ENUSNORIEG T RCTHIrRIERE 72,

2:4 BIEE

2:4-1 {LEFREBEE  WEHHABREIZIMY ¥

MRIEREME (pH 6.5) THE S EHA 110w, V/8s—F
B T3H % 1 mM HDIHaurate ® DMF (& 10 ul, 30 uM
V3=V KU 450M HRP # T NENEL 0.1 M )
HRREH (pH6.5) % 50w ZNEKE D, 5 BRI L 7.
CIUSEER LR EARIEI (200 1) & HBIEAL, 1258
NeBOG % B L7z, WER G 60 A5 300 £ TOXE
NEAME LA, 28, WEMHE s By LHE AT
W, ZOHTERL.

2-4-2 FERAHIEAEERE™ H AR Jo) 5 — i 3B i
WZHE, BHIR o) S — B EE L.

FALH : R =7 v a—)b 5 gl2K%E 200 ml F2JE
Mz, 2»&EERIS 75~80C TH 1 RERIIME L CTHED
L7z, Witk F#L, KEZIMA TIEMEIZ 250 ml & L7z,

HRE . FALI/ A ) 7R (3: 1, v/v) 300 ml %

FWMHEIC L D FAL L, 1R RSITRE R, g A ok
LanwZ & R L2 L 7=,

PfEdh: BB 5 ml OV 0.4 M ) VRYERREE (pH
8.0) 4ml ZZNZFNIEMEICTEY, ZM7F7XAITITANT
S0, 37+05C T 10 5 HE L2k, AEHATR 1
ml ZIEFEICMZ, BEHIZSDRE. CoOlE 37+
05C TIEREIZ 20 rHIE L7z, =4 /= / Tt v
R (1:1, v/v) 10ml &5 DR, RIZ0.05 M KEE
AbF MU 7 A 10 ml 2 IEREICIZ, BEERISICE AT
BNEE & PO & ¥ 72, ROSICZY =/ Tt~ V|
W (1:1, v/v) 10ml 212 TH5DREE, HEOKE
{tF b T 2% 005 MIEERCIE L2 (RBR3E: 72/
— V77 LA VR 2~3 7).

ANCZERERE LT T OBIELIT - 72, JREETE 5 ml
KO 0.4M ) VA (pH 8.0) 4ml Z XN THIE
EICED, ZMA7 I ATICANTESYEY, 37£05C T
0MKE L%, =¥ )=/ 7TE b VEE 11,



P A, oW, RE, BN, OBE . Tun oY =B E e 2 BAI ) = BiE o S, Bl cLllE 309

v/v) 10ml Z Mz, KISHEHER 1 ml Z EMECINZ TAH
DRz, RKIZ0.05 M KER{LF ™) 7 A3 10 ml % IEAfE
WA, LT RERICHERE 2 FvCile L7z,

ek, MEMIZ2RERC X 206 E R & RPETIC X B0
EEDETRLT.

3 MR LELR

3.1 1EERIEICH T D BEEGOREL

BN EERE R L OV & EHSR O 0 1) 73— £ 98
RELTHC SN L7280, B CRBNHE L 72060
EHM (Candida cylindracea R S OV 7 Wik D 1) 73—
VIEENESRME) D95, EHo03X ) EAHmO) —+F
WEHEIEISE LT B 2 il 7z, WllEEICB W TRE
CRLZDZHEIREBROFBEBECTH L7720, AL LT
BERIZYM 0.2 mg ml ' % Hi\"C, 0.3 M Tris-HCI #% i it

120 1

100

40

Relative CL intensity
[«))
o
T

20

O 1 1 1 1
0 0.5 1 1.5 2

HDI-laurate concentration / mM

Fig. 2 Effect of HDI-laurate concentration on
Relative CL intensity (RCI)
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Table 1 Analytical parameters for lipase activity in pharmaceutical preparations obtained by the titration method

1b)

Pharmaceutical preparations Range/mg ml ™' Equation (r)" Detection limit/mg ml
BERIZYM 1.0~8.0 y =0.30x +0.17 (0.985) 0.12
NEO F-LASE CAPSULES 1.0~8.0 y = 0.30x + 0.14 (0.979) 0.12
EXCELASE CAPSULES 1.0~8.0 y =0.27x +0.03 (0.976) 0.13

a) y = blank titer (ml) - signal titer (ml), x = concentration of pharmaceutical preparation (mg ml '); b) Defined as blank titer + 3

SD

Table 2 Analytical parameters for lipase activity in pharmaceutical preparations obtained by the CL. method

1b)

Pharmaceutical preparations Range/mg ml ™' Equation (r)" Detection limit/mg ml
BERIZYM 0.05~0.40 y=2.0x10°x — 2.6 X 10 (0.996) 0.02
NEO F-LASE CAPSULES 0.05~0.20 y=23x10"x — 3.3 X 107 (0.977) 0.02
EXCELASE CAPSULES 0.05~0.40 y=1.2x 10" + 3.6 X 10 (0.989) 0.03

a) y = CL intensity, x = concentration of pharmaceutical preparation (mg ml™'); b) Defined as blank chemiluminescence + $ SD
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Table 3 Correlation between the lipase activities obtained by the CL and titration method

)

R 1*1 E . a
Pharmaceutical preparations . z.mge./mg » quation Correlation factor
in titration method (Sample number)
BERIZYM 0~4.0 y=52%10°x = 5.6 X 10" (n = 5) 0.988
NEO F-LASE CAPSULES 0~2.0 y=49%10°x — 1.5X 10" (n = 4) 0.919
EXCELASE CAPSULES 0~4.0 y=38.7%10°x + 2.6 X 10" (n = 4) 0.994

a) y = CL intensity, x = blank titer (ml) — signal titer (ml)
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A novel chemiluminescence (CL) assay method, using a HDI-laurate [lauric acid ester of 2-(4-
hydroxyphenyl)-4,5-diphenylimidazole (HDI)] as a proenhancer substrate, was applied to the
determination of lipase (triglycerol lipase, EC 3.1.1.3) activity in pharmaceutical preparations.
The method is based on an enhanced CL reaction of luminol-horseradish peroxidase (HRP)-
hydrogen peroxide with HDI, which is liberated from the proenhancer substrate by enzymatic
hydrolysis. The proposed method involves a homogeneous reaction system in which enzymatic
hydrolysis of HDI-laurate and enhanced CL reaction with HDI occur in the same reaction mix-
ture. The lipase activities of three commercially available preparations were measured by the
proposed CL method. Linear relationships were obtained (r >0.977) between the concentra-
tions and CL intensities in all of the tested preparations. The results obtained by the proposed
method were compared with those by the titration method in Japanese Pharmacopoeia, and
good correlations were obtained between both methods (r >0.919). The CL method is simple
and rapid, permitting the completion of single assay within 5 min. The sensitivity and repeata-
bility of the CL. method were also superior to those of the titration method.

Keywords : chemiluminescence; lipase activity; pharmaceutical preparations; proenhancer; 2-
(4-hydroxyphenyl)-4,5-diphenylimidazole.



