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A simple and rapid discrimination method for bacterial pollution on food is described. This
method is based on a measurement of the catalase activity for bacterium on foods by a flow injec-
tion analysis (FIA) system with peroxyoxalate chemiluminescence detection. The calibration
curves for five bacteria (Escherichia coli, Staphylococcus aureus, Aeromonas sobria, Pseudomonas putida
and Bacillus subtilis) showed good linearities between ODsgo and the chemiluminescence intensity
(r=0.951). Bacteria could be detected as low as the range of 0.02-0.12 (ODeg) at 50 of the
blank peak. The proposed method is applicable to measuring the catalase activity in soup sam-
ples.
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Fig. 1 FIA system for the measurement of catalase
activity

P: pump; I: injector; M: mixing tee; D: chemilumi-
nescence detector; NC: noise cleaner; Rec: recorder.
FIA conditions: carrier solution, 20 mM imidazole/
HNOs buffer (pH 7.0); flow rate, 1.0 ml/min; CL
reagent: 0.125 mM TCPO and 0.75 pM TMP in
CH;CN;; flow rate, 1.0 ml/min.
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T, FIAPO-CL ¥ A7 A2 X ARIABILKZEE O
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CLD-10A #Bfb22 5 i ds (BEEIERT), Uni-l B 4
A7) —F— (=4 ) KU FBR1 MEEHET KV -)
PHBRA, FrUX-BHRELT20mM A IFY - -
HERER (pH7.0) RO, {LZEREXREL L TO0.125
mM TCPO KU 0.75 uM TMP % &7 & b= I ) VB
RV, FNENHEE 1.0 ml/min TEE L 7.

2-3 HHEEE

BRBICIEERTICEEINL WD D B Escherichia
coli (EHW, KBE®H), Staphylococcus aureus (SH, #E T
N7 Bk ), Aeromonas sobria (ABW, T O EF AH),
Pseudomonas putida (PHW, ¥ a— FEFAHW) RV
Bacillus subtilis (B, MER) O s5EEZERLZ. &

FREME, SHIZDOW T 1% Polypepton, 0.2%
Bacto Yeast Ex. J2 ¥ 0.1% MgSO4 7H.0 z & ¥ &
NaOH CTpH 7.0 ICHRE L/ D2 H W, Z0MoRik
1% Bacto Trpton, 0.5% Bacto Yeast Ex. & UF 1% NaCl %
SO EHWT 30T, 14 BHMEELZTV, EBRIZHEL
7z,

WAL, ODep = 1.0 252 5 KHEEMW 1.0 ml & 10°~
10°HARL, chz7FL—MCBAL, —BRiEL2%E,
BHRLao=—HroE8H LA, £WD 0D =1.0%
52 2BBBEUTOLBYTHS. E, 1.1x107; S,
2.5 X 10°;A, 2.0 X 10°; P, 2.1 x10"; B, 7.8 x 10" ffl/ml.
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ABBRO N & 7 —BHEBEHNERDTOLEBY 7o 7.
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ZE ORI 900 W IRM L, R T—ERMA ~*
2R~ ;5 TOBEBE 0w 27T M=) IV 100pul i
MACEZERNEZELEL, Zh% FIA VAT AIKEAT
5., EREEE L THWAERA -7 ERME A, #A
BEBERERIES72, 2F0ERM1E% 300ml BFED

ZMT7 S5 A2 AN, 150 ml DB THEMEL 2. Rk,
BRPTHEBOLA-ZRIR L RETHRE L. BB

ABO—FERY, WML BERLKRBREOSIL2HE
L7-.
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1 mM BEEKEBRE DA ¥ F a2~ MERZ 5 531
FRELZHED, sEHOWIOWTHRERZ/ER L
(Table 1). BEKRREZIBBICE L TEALTNE,
BMERIZVTNOTFICBNTL BRIFL2ERBERERLA
(r=0951). MIETRZ, WENi Tk EREBRES
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Table 1 Calibration curves and detection limits for bacteria
. Calibration range Equation* Detection limit
Bacterium ; .
(ODéoo) (linearity) ODigo** X 10° of bacteria/ml
E 0.08 ~0.80 y=—941x t 983 0.07 7.7
» (0.986)
S 0.22 ~0.44 y=—700x + 329 0.02 4.2
(1.000)
A 0.48~4.78 y= —45x+ 731 0.11 86
(0.951)
P 0.15~1.50 y=—127x + 633 0.09 1.8
(0.978)
B 0.20~2.01 y=—307x+ 620 0.12 300
(1.000)
* x, ODeoo; ¥, HoO2 mM ; ** detection limit = 50 of blank peak.
Table 2 Rate equations and specific activities for bac- 5 1500
teria
Bacterium (ODggo) Equation*® Specific activity** 4+ ;
E (0.18) y=—0.036x + 2.61 0.20 o 1000 %.
S (0.22) y=—0.033x + 2.47 0.15 S 31
A (4.78) y=—0.031x + 2.89 6.49 X 107° = 5:‘
P (1.50) y= —0.045x + 2.88 0.03 @) 2 4 ~
B (0.42) y=—0.017x+ 2.79 0.04 L 500 &
* x, incubation time, min; y, log[H:O2 uM]; ** Specific activity; 14
rate constant/ODsggo.
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BOE— 7 @S DERFEED S HFICHYETIREEZ R
& D ODgoo & 5EF L 2H A, ODeoo T 0.02~0.12 12
LT 2 EESBRIMTRETH D, Z15H1E 1.8~300 % 10°
il /ml ORAEEIAY L7-. REOBREREWTRIEEIC
BRIERVWHOD, kDA 55 —EEERAEETH -
7.
MEROHANOWOFREERLHNT, 1 rFax
— MEERC T 5 BB LK RREORAD LB L7, EER
LARZEEZNE 7oy L, BONLEROMES GRE
FH) RO hERETHRLUAEGEEZRD 2 (Table 2).
BHHEEr B EREBRLEP o ABOB T
S0 BDEFRON, #5757 —PREBEERBICLIELS
CEDBHLPE ST

RiZ, EWERCCZOREERIBEIINT S5 ¥ 57— ¥
OB EBELL (Fig. 2). HIZiEk» 45— BERERK
URBEEORKENLEZRLTCRED, WO Y 7 —EEE
&, BAMBOETICH TS 2EmER L. b Y
5 —EIEE R B O ODe TR L7 EEL B L2 &
T A, REREEM 270 5 LE, T ADLRMBOER R
B TH 5 T —EIHEESBELBED L Z L PHL ML
oz, EBIA L -HOBERRIL, »5 95— BEE
HHRT DTS ThHLEEZ N, iz, BE T
EEEFET 253, oz e 5EEL
RON/_B T ER T,

Cultivating time/min

Fig. 2 Time courses of cell growth and catalase activi-
ty of Escherichia coli

Time after preparation/h

Fig. 3 Time courses of catalase activity in soups

O: consomme; @: corn soup; [1: potage soup.
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Fig. 4 Recorder responses of hydrogen peroxide
obtained with Escherichia coli (A) and soup (B)

Incubation time, 5 min; (A) The numbers above the
peaks show optical density of Escherichia coli, (B) The
numbers above the peaks were the time after prepara-
tion of soup.
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