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Determination of penicillinase activity by UV spectrophotometry
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( 1.Yantai University, Yantai 264000, China; 2.National Institutes for Food and Drug Control, Beijing 100050, China )

Abstract Objective: To establish a measuring method of penicillinase activity by UV spectrophotometry and to
explore the relationship between penicillinase activity unit in Chinese pharmacopoeia and that in international
standard. Methods: Since the absorbances of penicillinaces and penicillanic acid were different at 232 nm, the
reaction between penicillinace and penicillinase was able to be monitored by ultraviolet spectrophotometer at 30
C and 37 C. The value of penicillinase activity was calculated through the reaction time, and then compared
with that of iodometric assay in ChP. Results: The results of UV spectrophotometry and iodimetric method had no
significant difference ( P=0.302>0.05 ). The relationship of Chinese pharmacopoeia unit of penicillinase activity (U )
and international unit (IU ) was 1 U=4.4 X 10" IU+2.6 x 10°. Conclusion: The UV spectrophotometric method was
simple, repeatable and rapid. It was comparable between penicillinase activity unit in Chinese pharmacopoeia and
that in international standard.

Keywords: penicillinase; inactivator; enzyme activity; international unit; UV spectrophotometry; pharmacopoeia
method
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Tab.1 The results of repeated experiments

gl FitHiG 1

His  HERME _ . RSD/
(No.) ( penicilli U ( reaction (enzyme activity)/ %
0. penl(,l mase time )/S |: % 104 U .( mL . h )_] :| (@
1 825.1 35.83 829.0
2 825.1 35.95 826.2
3 825.1 36.49 814.0
2.8
4 840.2 26.70 851.5
5 840.2 25.39 879.7
6 840.2 25.62 842.5

®2 ok rEESWMEEE[ x10'U-(mL-h)™]
Tab.2 Comparison between UV method and iodimetry method

Eiin=2 SEHMPO R [155e7S
(ot No.) (UV method ) (iodometric method )

201601007 1107.0 1096.7
201601009 823.1 815.2
201601013 446.8 484.6
201601018 710.7 7232
201601022 822.2 816.9
201601024 893.9 901.8
201601027 807.2 808.1
201601028 845.4 859.4

2.6 SRS ROVEEE R R 2.27 Frikdr

B2, 40 TE 30 CHFN 37 °CINE 5 55 = B IG J1 9F3k1 7

ANERE B EHAOCNE 25 a3k 3 FiAl 1,

#3 30°CH37 CFEBRMEAL x10'U-(mL-h)™, n=3]
Tab.3 Penicillinase activity ( E ) at 30 °C and 37 °C

N
(13?»1. ) 7 0
201701002 805.5 658.4
201701003 878.0 723.7
201701004 963.1 788.5
201701005 504.8 402.6
201701006 417.5 331.5
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Fig. 1 correlation between penicillinase activity at 30 °C and 37 °C

A5 FE A4S, 7E 30 °CHI 37 °CF 5% X BT
HIFZR N E(37 °C )=1.183 4E (30 °C ) +262 939
3 itig

W vE 5 2RO OB R AR E X B 25 R AT 3R
77 B A R R A T R R A rh
SN A8 N A T — B 8] J 38 Ao 0 7 ol il S 37
N R SO JS X6 SO 7 iR AT e R A
B R WG T 5 TS AN B R R R 2 500
T 0 — o T IS 50 A T A T R I AR T
RBHE 7o 2 Bk Bl 02 S 0 A T RR BE AN ], {ELXE
FRES 1 e 45 B A

B RS H &R MR O 5 R e
RWNE 2 R, A 2 B J7 2 mr U & Jng s a], —
S D IR 42 S B 0 455 s PR B [, 32 9 i, P
A ER T S niy R, O B ) R 2E R
2 AR AR S HE AT IR 0 AR 2R RN 0L 288 o S O R
THER W I ], 3207 T R T AR R 22, v T
T .

114
30T
11 37T
0.9
h~
0.8
0.7
0. 6 T T T T T
0 20 40 60 80 100

t/s

B2 REWSEE - iE & E
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