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Abstract: To study and analyze the growth and toxin production law of Pseudomonas cocovenenans subsp farinofermantans (hereinafter
referred to as “Pseudomonas cocovenenans”) and the associated risks in three food matrixes, different concentration(10°, 10° and 10’ cfu/mL)
Pseudomonas cocovenenans was added into wet rice noodle, its raw rice and rice pulp, then these foods were cultured at the best toxin
production temperature (26 “C) and the best growth temperature (36 “C) and toxin (i.e., bongkrek acid) content changes among them were
determined. The result shows that bongkrek acid production of Pseudomonas cocovenenans was positively correlated with the quantity of
Pseudomonas cocovenenans in food matrix and had a great correlation with food properties and water content. Bongkrek acid production in wet
rice noodle is much higher than that in its raw rice and rice pulp under the situation of same quantity of strain, cultured temperature and time (Up
to about 5000 times). When the inoculation concentration in wet rice noodle was 10° cfu/mL and cultured at 26 °C and 36 “C for 48 hours,
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bongkrek acid content could reach 27 mg/kg, it was high risk level, bongkrek acid content in raw rice during 35 days cultured was in the range of
0.7~16 pg/kg, it was low risk level. The study suggests that the whole chain of raw materials, production, storage and transportation,
management and consumption should be strengthened to prevent and control the pollution of wet rice noodle by Pseudomonas cocovenenans.
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Table 1 Bongkrek acid production of three concentration strains in rice with different temperature/time
B 122, KR BREE/ (ke HHk S12-7, KEFEBAF/(ng/ke)

HA R (fmL) —— - . : : : ; ;
36 C24h 36°C/48h 26°C/24h 26 °C/48h 36 C24h 36°C/48h 26°C/24h 26 C/48h
10° 0.83 1.27 0.65 1.64 0.93 1.18 1.23 3.81
10° 442 6.82 10.87 10.95 1.64 4.63 10.74 12.87
10 258.16 675.68 660.12 865.46 216.62 324.16 267.42 499.72

R 2 [RRERPEF10° ofu/ml FEME 35 d KEXEEL & 2L
Table 2 Changes of bongkrek acid content in rice with 10° cfu/mL strain during 35 days

KB B
A RRRAC 1d 2d 3d 4d 5d *?d@ - 9§/(ug/flgzi 15d 20d 25d 30d 35d
L2 36 441 682 576 727 612 488 632 328 145 719 495 277 653
26 1083 1091 794 1234 574 929 11.18 1273 743 695 432 732 912
S 36 1.64 463 78 277 698 420 519 265 7.6 523 078 534 271
26 10.75 1287 1487 628 1581 1050 550 933 322 962 11.69 1345 15.14

1R RN, EAFEFRIAIT, 26 CHRIAKRE
REmm T 36 C, IX2RDIHREHE P R ) foe e
PERRHEEY 26 °C, (ERRERER R AR R A
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2 RS KSF HEI AT g TIEK B /K& (29.83%)
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BB BRI B BT 5 e P R R A TS 24, 5 AR B S
HUA AT RE R P B AR K BB RS T — AN R
I, BINRESRR S, FENRAE I R I oK
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Table 3 Bongkrek acid production of three concentration strains in soaked rice with different temperature/time

A 122, KEEHABRAZ/(ugke)

Bk S12-7, REEH A2/ (ng/ke)

HA RS (fmL) —— ; : : : : : :
36 C24h 36°C/48h 26°C/24h 26 °C/48h 36 C24h 36°C/48h 26°C/24h 26 C/48h
10° 0.63 224 3.83 12.94 1.12 6.26 3.34 6.53
10° 11.81 12.86 12.92 68.86 2.45 7.12 23.25 46.85
10’ 741.20 5065.53 288591 7997.23 644.96 2798.18 6641.95 14010.86

R4 REPEK L2-2 70 812-7 AR ELRE FEHE) R T KBRS
Table 4 Bongkrek acid production of L2-2 and S12-7 strain in rice pulp with different temperature/time

A 122, KBEHABREZ/(ugke)

Bk S12-7, REEH RS2/ (ng/ke)

AP IR (cfw/ml) —— : - - : . - :
36°C/24h 36°C/48h 26°C/24h 26°C/48h 36 C24h 36C/48h 26°C/24h 26 °C/48h
10° 0.34 1.46 2.10 293 0.95 2.57 10.57 15.82
10° 1.22 175.78 10.94 265.88 8.93 86.73 18.61 463.66
10 1769.24 6042.19 2235.87 8963.42 879.91 4462.92 1377.14 11862.71

23 MEHFBEREARK TN EAE

5 K3 oH EFERE/FERL

Table 5 Changes of rice pulp pH with temperature/time
A nde 24h/EpH L 48h /5 pHAA
AR PH1E 26°C 36'C 26°C 36C

AR K0 6.12 521 483 501 476

sk F+10° cfmL 6.13 514 489 497 480
sk E+10° cfmL 6.13 526 494 507 482
sk E+10" cfymL 612 519 4.86 503 470
IIHHERIHEN 3 FASFIRELRT 2 PREFRE B 5
TR, PEAN R/ ) IR ORI AR & B Sk 4 P
e FIUL, 2 RIS SN A A KSR Hh B AR K 1A
RS SRR, TARTREERLL, FOKERER
() B S MR M R 2 TR G e PR o 107
cfu/mL IR BF BRI & B i i 26 ‘CIPRIRIR & &
mT 36 C, fHIE, BRERE M R AEK R ORI R R
B R LLAEI KR Kb, HFRIE A 107 cfw/mL.
B4 9% 48 h Ja K B IR 2 & LU ARV RNk b i s — A
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Fig 1 The growth law of L2-2 and S12-7
B AR B  A AE VoK A B B v 23 ) T 26 CC N

36 CHREFE 5 d IAEKHERWME 1 P, AT, ANE
VRS ME L2-2 S Hkk S12-6 7RI KM 3L BT b A Kot
8, B SRR A K 2R 24 h Py,
MR BB 7 36 C A Kk EE ] T 26 °C 5
Fhof By, PR M R OA B 1, Bk
FEN 107 cfwmL I, 7€ 24 h kil LUk BIRE EIRAS
(10° cfu/g~10" cfu/g).
242 MREBEIE LK TG T HHAE
SIBIEIRAR N 3 PRk FEMP R BB, 7
AN TR) R /B [R5 7 T ORI B A A AR 6. AT I,
TR ORI 1A 1R 7 55 M0 1 P P A 1 1 2 T A
Ky HEEFER A R IEADC, 26 CRPRBEREIR & &5
F36 C, HMIE AN 107 cfw/mL. 5535 24 h J5 K8
MR & BB Al ik 30 mg/kg, WG TAEKHK . KA
TR G R N ATEEH TR K SRR, &
TREPE R, FEPRIR B b KR . B AT R SR T
PP B A K5, SR AT L K I -
(CEEFHZFM) IR, AR ORI
WREEIAF] 200~300 pg/L BT LA ER800E, — M
I A 24 T AR 1) 7%~8%, LA 60 kg TR it
TR EHEY) 30 mgkg KEFERR, T H 7 EHL
50 g MEKR AT AR BT, HAMEWITE B AR LB
RHUASAI OB RRAE, e R LT 1)L
SLIEYIEREIN . Rk, SRRl B B B B BT 5
Jei, TERE IR TR B 18] S A EAR R & F

%m VA

R 6 SIS PEE L2-2 1 S12-7 FKBHERL B
Table 6 Bongkrek acid production of L2-2 and S12-7 strain in rice noodle

AH 122, KBRS E/(ugkg)

A S12-7, REEHA RS F/(ngke)

HA RS (fmL) —— 3 : . . : ; ;
36 C24h 36°C/48h 26°C/24h 26 C/48h 36 C24h 367C/48h 26°CR24h  26C/48h
10° 613.33 6739.76 800.49 8285.96 427.62 987.55 674.61 2104.65
10° 1314.81 11871.18 1745.76 26912.62 1133.55 4875.27 1264.33 4187.33
107 5477.75 19700.91 6809.93 30553.94 7253.26 10245.78 7121.27 11372.67

7 BARMPESHRERE (10° cfu/ml) FEEETLEETREBERSETL
Table 7 Bongkrek acid production changes of Pseudomonas cocovenenans subsp farinofermantans in rice noodle with temperature

REEH B EZ/(ngke)

1d/4C 2d4C 3d4C 4d4A°C 5d4°C 6d4°C 7d36C 7d26°C 8d36C 8d26C 9d36°C 9d26°C

H R
22 0 0 0 0 0 0
S12:7 0 0 0 0 0 0

25.74 0.55 38276.45 1835 5421775 6842.65
17.42 1.22 8698.65 7.43 13254.45 4416.23

A FHCEIF R LR TE 4 CHRANEK., &
W FCHE— 52 TR KR 10° cfwmL 5, BT
4 CHiik 6 d ol E T 26 ‘CHI36 CHEFR 3 d 1K
PR R & B0, S5 RWNER 7 Fs. AL, JEKR T
4 CHEI 6 d HIARAT HOKBEE TR (O7ERH IR 0.2
ngkg): BHEKRFEE T 36 “CHI26 CHHINE 1 d

J&, JFUEHS KRR, 36 CHE 2 d (Bik7H 8
d/36 C) K H KR R & S fe =i 209 38 mg/kg, 26 C
FE 3 d (RIZE 7 w4 9d /26 C) K KRR & i
214 6.84 mg/kg. SKERZEREH, ERIKEE 4 C
DA A DAHI R B s e A K= 8, (H A B TTAR
KA BEAERIRT, &R SR
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WA R, DRI DRTE AT 2341 e R
PN = SRR AT JREGRBUNN T, 4
PRI RS G XS o

3 ZHig

AHFFCR FTE BRI P NS R M B B 5
(177 SGHATSERS, A5 RERI: (1) MREHB R M B 7
KB A KRR S AE KA, £E 2 d ik
FHCEKFR IR AR B IR KR S R
K WK KRIR P AR EE R R 1Y) - S R A S R TR
RS2 IEAD, SRS R K SERE—E
PIIEARDE, KEEE R & HH i 2R O K
B WRFERRK . (2) JFREKAER 10° cfu/mL. 26 C
Al 36 CHEFE 35 d, HAMPKEEREIR &&= A1E 0.7~16
ngke, FAFELKEMP R R QG , £
AT Ot R = A KB R R I B — MR, X
B MR RGBS ORI G, 7K & i
I, R RAAR A, X AT R A R TR R A R A
KZBHE, FeAEdE 2 KRR, WIS, HER
2 LA R PR M B i — 20 [l AR = 1 i T 2%
BAAE X5 S. (3) MR S B R A BT 4o
TEARIR 4 C LAF A5 r] DA IR S B e M i A K, 7R
S WA B i P T A7 O A A B ) e B A K
LI R B8, (AR E s R M R 7R
KRBT = B LUK TR K AN TR 1 15 (B
2] 5000 245, XATRESURM K &8, IR
TR LA RS AE RS R 2 0. BRI, JBK08 B
BT RS i T R, A=, figis. &
BRIV P AR AR N 4%
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