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Effects of sodium diacetate on the growth and bongkrekic acid production of
Burkholderia gladioli in wet rice noodles

HUANG Jing-Min', CHEN Jing'’, WU Yan-Hui', LI Le-Shi', LI Mei-Zhu?, JIANG Yu-Zhen®

(1. Shenzhen Academy of Metrology & Quality Inspection, Shenzhen 518100, China;
2. College of Food Science, South China Agricultural University, Guangzhou 510642, China)

ABSTRACT: Objective To understand the effect of sodium diacetate on the growth and toxin production of
Burkholderia gladioli in fresh wet rice noodles medium. Methods A total of 10 Burkholderia gladioli strains
isolated from wet rice noodles samples and rice raw materials and purchased by the strain preservation center were
used as research objects. The strains were inoculated into the medium supplemented with different proportions of

sodium diacetate to study the growth and toxin production of the strains in the medium. Results The growth of 10
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strains of Burkholderia gladioli in BHI broth was consistent. Sodium diacetate had consistent inhibitory effects on

different bacterial strains. When the addition of sodium diacetate in BHI broth was more than 0.1%, the growth of 10

strains of Burkholderia gladioli was significantly inhibited, and there was no bacterial growth when the addition

reached 0.2%. In BHI semi-solid medium and wet rice noodles medium, when sodium diacetate was added more than

0.1%, the growth of Burkholderia gladioli was significantly weakened or even completely inhibited, and the

production of bongkrekic acid was also greatly reduced. Conclusions Sodium diacetate can effectively inhibit the

growth of Burkholderia gladioli and reduce the production of bongkrekic acid. It is expected to become a safe and

effective preservative or compound preservative that can act on Burkholderia gladioli, reducing the risk of

contamination by Burkholderia gladioli at a more affordable cost in the industry.

KEY WORDS: sodium diacetate; Burkholderia gladioli; Pseudomonas cocovenenans; wet rice noodles; bongkrekic

acid
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Burkholderia gladioli (Pseudomonas cocovenenans subsp.
Farinofermentans, BGC)] -}y #E 2% [ B4 JC 2F Mo 48 /N FT 1,
AR, TEARRIIAITZ, REKIWT 14, e
Bl RORNTTTS G il o BGC ANt i ilit, 1R25 5 # R 5E,
{5 AR ™= 1 K I A R (bongkrekic acid, BA)ME #APEFR 5,
120 °Cryifi AL B 1 h 5l fep e, Ars i frpyeh gt &
FETS, TR R Y R R B IR e (0 o B TR R B

FIE BA H g = 2 i 32 A rp e A PR T o it S HE
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KR BGC {5 IR R, H 3Gk
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L e A T Y, RIS T VR SRR A ) R T Y
WU @A E Y o B A ph HR Y )R 4 ] PR
e (5 KU XU ) B 484 N D3 A8 SUR fi 3 S50 — ks
e G)RBISHEA . 7 i TE AL PR O A e TR A
(KT 26 °CHpsk 4 hy2e 2 s gk 2eam ! @A Sk
RS pH (4.0~8.5) I T BGC fFod 2B K X 8], i
A G B ) it PR BRI 2R A

iR KA P s 4% T S BREAE TR 1 BGC AR, F
FE W, ARIEARAE AT A %M BGC A KU 0 HAiiE ok
AT C AFAE Ve B fa A LU T /94l 352,
AEES, BT RS REEYREAEE AR,
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HEEMMELE L.
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FEB AR 45 72 AU 0L, X2 RNk T R
BRI AN BR ER 28 =22 J5 FF R AR RN P AR . 2l At
B B R A T SR 0B e R SR A H AR S % 1k 1 % AR B3k
M, 5 DA 414 (World Health Organization, WHO)FI
A EMRAR AL (Food and Agriculture Organization of the
United Nations, FAO)E HEHE M Z IR ENTEA Y £ it 1B 2
At 550 08 FH 4, 1989 4R TR [ IE AU HAE R S . A A
e L S5 W BTG B R R L B R N R B R . AR GB
2760—2024 (£ LA E GbRIE £ MBS IGROE bR )
LR EAAE B B 0 B K R R 28 R . ),
TESAR A R 1.0 g/kg, BT R 4.0 gkg, KEAT
o 2.5 g/kgs
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#1 LA BGC HHER
Table 1 Information of BGC strains used in the experiment

FtkmS T8 A =/
BGC79123 Kok TR H4rE, 2y
BGC83756 bk ¥ FEERERR HrE, 2y
BGC72074 TRA KK PR A5, eF
BGC72073 K FrRERR A4y, Sy
BGC72069 Kok TR H4re, 2y
BGC15002 KK FEERERR H4rE, 2y
BG95947 P S Er-Etk AaE, cly
BG83139 KA 78tk A, CF
AR A I R Y I
LMG11626 e TR FRUE R R
o b P N N
CICC10574 P =tk FRAER PR
1.3 7 &
1.3.1 AmHl&

B MR TR BT 10 mL E3:R% 1, 36 °CiEfk
12 ho R MFHTE, 36 °CH537 24 h, PRBCARTE,
5 mL JopEAE BRER KSR B, TR B 1.0 MCEF,
YR H R TR
132 3#HRAHE

UG WA R IRk He B4 B 7E BHL R TN
0.1%. 0.2%. 0.4%. 0.6%[KM B4, K.

BHI £ [E{4: 4 100 mL BHI 3 H A 0.5 g Bilg#
il i
AR IR KRR KRG (1.5 kg KK/3 ke
IK), KRR BIFREL 0.1% ., 0.2%. 0.3%. 0.4%HIXL
RN, s FEd I B SR LA 25 mL IR &K3K, FZE
P ZE7 10 min, F5E TRE#H S 121 °CKE 15 min, %
e
133 &ikiEhk

B 1 mL 1.0 MCF(Z 107) i B0 2 3R 25 100 mL
BHI A% KI8T AS [ E AL 2 R AN B S B v A 15 77 3,
37 °CH;FF 48 h, ARG IR S 300 uL Hi Y E
THFARAX I 5E PR Y OD600 fE
134 ¥BEhEH

I 100 pL 1.0 MCF(Z 107 B & #3114 2] BHI
2 [ AR S RN T AR TR AP X 2 Bt A S 24 ] A 5%
FEIL(EAEAR 25 mL 8537 45), 26 °CHi3% 5d, HEHATHTER
B BAMIRE, TV SN E IR GB 4789.2—202X &
M ERERE BRUEYIFRE BRSO )
#7051 BA B 45 B8 GB 5009.189—2023 ( &b Ze 2 E %
Prifl B Ah FFOR B BRI E ) #1710,
13.5 BoAHEARAER

B 100 pL 1.0 MCF(Z 107) A BRI 43 BT A 3138 K

W RE IR IE AN T AN [ L5 X 2 0 % oK s B 3R 2
26 °CHi3% 5d, WEERTT 435100 1. 20 3. 4, 5do dEATHA
T& ME % BA IE .
1.4 FIEAIE

BEE B #5% A Excel 2010 #E/TANIR , B S 11% A

SPSS 26 #4T, RABEZE K20 XA R T
G4, LIRS IE I ) AH 5GP X 45 SR A 52

2 HR55%

2.1 [EHEFRTE BHI B;7HHEKIER

X6 MRATE T . 2 #RIAEEER BGC LI K 2 BRFRIE
BRI T A K, SRR 1, R7E bk
CICC10574, BG95947 ., BG83139 5= #:Htk LMG11626,
BGC79123, BGC72074. BGC72069. BGC15002 7&kE35
0~4 h WAK 8, AbFAKBE 4~16 h HERKXEO,
AR, 16 b JFiHF ARRE A 4#22 3 30 b, 30 h J5&HT
AT AP EEEI#R CICC10574, BG95947 . BG83139
53Rk BGC79123 .BGC72074 .BGC72069 .BGC15002
EAEKBSR TR ZR . H7H K BGC83T756 .
BGC72073 4 h Ja#F AXIEOH, —H #7225 24 h, 24~42 h —
BANTREW, 42 h JFB W AT .

L) A T AR XA [ B R AR KA A T SR 4y
M, RRIFEMRTE BHI AR AEKESARESGIHE XL
(P>0.05)(F% 2). BMATE, JUHR =S8R MIE = ZAk i i
VAR 043 B AR 1 A5 A T R I A7 6 TR P ML 70 iy A KR 3
BRSO KRR A R, e A K
i, AR AR R —3 .

1.80 - ——CICC10574
160} T hani
—h—

LA0F . ——LMG11626
- 1.20¢ —«BGC79123
A 100 —--BGC83756
< 0.80 ——BGC72074

0.60 —BGC72073
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Pl 1 10 #k& BGC £ BHI K7 i K i 151
Fig.1 Growth patterns of 10 strains of BGC in BHI broth
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BRI R RN IN T AR A5 3 2 BRI 1) S 56 A B 3R e v
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Table 2 Results of the generalized estimating equation model for the growth of 10 strains of BGC

aH . - 95% FL/R {5 IX 7] B AG 5
TR il FLRTERTT I N
BG83139 0.209 0.1238 —0.034 0.451 2.843 1 0.092
BG95947 0.139 0.1238 —0.103 0.382 1.268 1 0.260
BGC15002 0.174 0.1238 —0.069 0.416 1.966 1 0.161
BGC72069 0.185 0.1238 —-0.058 0.427 2.226 1 0.136
BGC72073 0.087 0.1238 —0.156 0.330 0.493 1 0.483
BGC72074 0.158 0.1238 —0.084 0.401 1.638 1 0.201
BGC79123 0.226 0.1238 -0.017 0.468 3.320 1 0.068
BGC83756 0.124 0.1238 -0.119 0.367 1.004 1 0.316
CICC10574 0.096 0.1238 —0.146 0.339 0.603 1 0.437
LMG11626 0

{E: #P<0.05, **P<0.01; RAMERTDEL 25

XL BRENNT 8 BRANBERR LA K 2 RRbR v T RR A A KT 1
H SR HEA, G 2 iR 0.1%E = i, 10 £ BGC
R B EWD>, OD E/D 70%LL F; BERinaiksg] 0.2%
VL L, 10 % BGC #£ BHI W EEAREAA K . W
TR M LU I FIAS TR R AR P A R R A TR 36, R B R A%
PR B A ) £ B BT G322 3 SL(P<0.05), T AN [) A A )
XL RN 3 A 22 5%, T L, L2 RN R A sk
il BG A4, HGAS R BRI AR — 2.

= BHIX I

= BHI+0.1%3L Z FR 4

= BHI+0.2%3L 2 FR 4
BHI+0.4%% 2. FiR %M

= BHIH0.6% 3 2. R4
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0.60
0.40

ODfH
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og‘;\‘) \\@, \Q(’) q(’)o’ q;‘)\ﬁ) (\o’\q’ (\WQ (\WQ (\WQ \‘)QQ
OC’ @0 00 Q,C) Q,C) OC’ OC’ QC/ QC/ QC/
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7 *P<0.05,
K2 10 ¥k BGC #EEIN T AR HL 3L 2. R 4 Y BHI
A7 R g A KA

Fig.2 Growth patterns of 10 strains of BGC in BHI broth with
varying sodium diacetate concentrations

2.3 BGC 7ERM T ANEEE I Z BL $R A [E] 4 15
FERREKBRL BA FFEIFR

M1 2.1 A 2.2 85 AT UL, Joig et sk el sk, ik
JEAT B RERE bR, 10 #k BGC FERI SRR AT, 4K

TEOLRA BEES, HOER 1 BBtk BGC83756 Hl 1 #
FRUERI R LMG11626 HERM RGN T A [F] EL A 2, iRk i 2
Bl FRIE ) 26 °CH53% 5 d, JEEe WS MR A KRS 0L &
BA J7AAE B o

ZERILEE 3, PIARERTE BHI L E R A K RIT, 1
FRIF AR E] 108 CFU/g L) |, BGC83756 Al £ 26950 pg/kg
) BA, LMG11626 BA B Al iA%] 30214 pg/kg. M7ELRE (&
EIRFLPUIN 0.1%XX ZFRANEF, TIRKE I A K32 B,
B TR, H BA Ky & BEWD, X4 1000
ugkg, FFET 95%L &, LB Z RN TT A S0 il 5 2 1M
FEAE . MR INELRE] 0.2%0F, BGC83756 A K i
55, LMG11626 A4 58 @AM, 0 Hs A% B 24046 0 AS 31
BA 774z . WL BRANER ik 5] 0.4%5F, BGC83756 #il
LMG11626 #EA 4K .

== BGC83756(CK I H R 5 )
35000 - ] MG 11626 K R & iik) 1900
30000 L ——BGC83756 174 5k 48.00 _
5 _a LMG11626 #7558 417.00 ¥
§° 25000 | 16.00 &
]ﬁ 20000 - 15.00 &
¢ 15000 F 1S
= 10000 12001
12.00 &
5000 - 11.00
‘ N\ X & 3 5 ’
N ) R o K
&@ 1}@ 1}@ 1)@ 1;@
& & & & &
Q.\ Q')' QP‘ Qb
AR AL RS

K3 JrEbk BGC83756 FIARHER R LMG11626 1ESAN T A o
B Z R EE) BHI 2 [E A i AL A OL S BA 7 AR L
Fig.3 Growth and BA production patterns of BGC83756 and
LMG1162 in BHI semisolids with varying sodium diacetate
concentrations
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24 BGC TEZRMT AREEL B ZBR 51 AR K ¥ 15
FEFHEKFERAE BA FEFER

BEILA Bk BGC83756 FIFRHE A #% LMG11626 £
FUTIN T AS 6] H AP X2, BR A 4 8 KB 855 77 35, 26 °C %
7% 5d, MEEHE AR K BA PGl i 3 AT,
KB BRI TR EE L, BGC &K R, WIR
AR TR, WM R IR AR, BARTEE TS
10° LA F, BA AU AT 1K 30000 pg/kg P F o 432 BREN
TR R T 0.1%00, BB RE IR ERA SRR, B
B2k, AR BA.

#3 B BGC83756 iR EREK LMG11626 1ER/M 7 REEE
I B HNT AR P RIE KT K BA FEFER
Table 3 Growth and BA production patterns of BGC83756 and
LMG1162 in wet rice noodles with varying sodium
diacetate concentrations

73
B S BGC83756 LMG11626
WYEE  BATR WK BAGHE
/(CFU/g) _ Aug/kg)  /(CFU/g)  /(ng/kg)
KM 3.0x10°  30533+893  2.6x10°  45039+920

0.1% M L BR4M <10 ND <10 ND
0.2% M LmR4 <10 ND <10 ND
0.3% M4 <10 ND <10 ND
0.4% WMt <10 ND <10 ND

H: ND Em R H

3 iiesgie

SRR LA SO E R, B R FEE, Kok
60%LL b, EWEBAMAEYARK, MPREHATEZNT
BER KR AR R 1~2 dPY), ABFREER SR, 10 4
BGC FERISERE IR AT, AR ER ARG 2R, — K
4 h JFEIF IR PGEA K, 12 h JE R T s E . B ETIE
LG, BEEAR A, AR, SR 8k
FER L EE T, KT E 6~8 h, ZRETIYIE,
ARG, F ] O, BERRAEIE AR Y, 18K A 215 TH
¥ F R, CAFLER R AU o G 414 F iz Xt BGC 4=
A A P, (DA™ i S A R0, il 538
NG R B Wi Ak, W, RSN e
KA B A 22 AR A B2 32 7 b o TR, O T SR B iR K
By A B AR, A 7 Al S i 1) TS i — S S A N, R
LR R AN . AR SE T BA Hh e FRA TR
VRIS SR Tl Ry PR S PR T I R, TRAF
ket 3 d BJCPRR T WL EEAS . O BRI Ak, S
35T IR B AR S A Il 2 R R LA R il
BN 2 W a7, (AR A ISR, A 2 RN

RREA RO BGC HyLEK K BA B4, 2025 4E52 )6
[ GB 2760—2024 H R ROK il it S TR il it XA RE TR
JE A RN, (H AT VR ATS & B M T T Ry 5 Rk il
YO0 PRIl P 0 2 P B Ll R e Tl - 43 5 i P8 Rl IR, R
A P AR R S B A T B IR E] BGC V54
IRV, e A HAth 28 4 R0 A (R B 551 T B BRI 0 R, 4TS
SRR RV B L 2 TR

XL TR A e — Tl TR0 %) oo AR B B 5 I 5 R £
7. GB 2760—2024 H#LE W L ER N RVFH T 5AR . 8
[ FRAE 5 A5 £ o BUAF S 2% B HL 0 5 A B2k A o R
X2 3 IR R ST & R, AU IR B AT 2 A i ok
AR BRI B, AT RS S AN L P SRR AR
S POV A% SRV A% A PR BRI IE SR W], AL R AR X 4T
PR AIVEE PR 2 K3 LA S I RIVE L RS ) 7 B R
o ANFIEE L B SRR RIS R B, Y RN N
KT 0.1%Hf, 7 37 °CH&AT X} 10 ¥ BGC MIAERKFH R
FIANHIVEF, ELA TR S SCR 280 — 3t . 7E 26 °C
BT T, AR BA HRMAM SR, H
RS, BN A LR R b, W RF 0.1%
T ZBREMBN AT 58 44 BGC K, H BA 4Rk T4 H
PR R BT SR B AHEAE AL 2R B 10 FH KA
e GER ] S (LRI, TEHXT BGC Hbk &L K A
SEINHINER, N & 2 4w sk 0 BE KA PR S B AR B 1%
TR

SR E I8 A, ARSI SE IR R TR 2
SR, TS PRV R AR 7 A B v B R ) R A I T S B
pH . 7K 531 FE K A ZH 43 ) AT BEXT AL 2, R 4 1) 410 TR 24 R
A B E R o B AR SEI B S 0.1%08 fin i R AT SE P SE 4
P, AR 2R B X 7 BB R (R R TR R L KUBRARFAE
MM i RETEM HE TIRUE o W IRENTETR KA
rF A 7 A DR TR S TR — 2 R ) (4 i A 4K
HEFTF R ), I A0 X 77 5 S S R, KRR
¢ AT ERER A L B S 790 (-5 FLRR BN 45 A ) AR IR B — W in a2,
S B T2 AR X R R s . IeAh, HESh L
TR AN TE R it v 1) B A Y 2 2B I P P i 42 -

Bl 25 £ A 2 4 WA R 20T BGC 75 Y JRURG: B 58 o 4374
Ak, DAKH 9% B ARANIETER TE, TUUPEE ™ A% B
A 2 BN A IR AR R f AT . R R T, WL
RGN A HA St R BGC Redisihl BA B2 A A0,
A HR R R R AF A Tl A 1 75 5K 1430 B4 B 5 e DRy 48,
SR EENR AR A AE A A PR R AR S
B3k
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