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Investigation and influencing factors analysis of Burkholderia gladioli
(Pseudomonas cocovenenans subsp. farino fermentans) and bongkrekic acid
in edible fungus of Guangzhou City

SONG Shao-F angl’z*, ZENG Fang-Fang3, LI Yan', ZHANG Wei-Wei',
ZENG Jin-Heng', YUAN Jun', ZHONG Xian-Wu'"
[1. Guangzhou Center for Disease Control and Prevention (Guangzhou Health Supervision Institute), Guangzhou 510440,

China; 2. School of Public Health, Southern Medical University, Guangzhou 510515, China; 3. School of Public Health,
Sun Yat-sen University, Guangzhou 510080, China]

ABSTRACT: Objective
(Pseudomonas cocovenenans subsp. farino fermentans) and bongkrekic acid in edible fungus in Guangzhou City.
Methods

supermarkets, stores, online stores and catering units. Accordance with GB 4789.29—2020 National food safety

To analyze the contamination status and influencing factors of Burkholderia gladioli

Samples of 480 pieces of dried black fungus and fresh silver fungus were collected from marketplaces,

standard-Food microbiology inspection-Inspection of Burkholderia gladioli (Pseudomonas cocovenenans subsp.
farino fermentans), and the strain identification was carried out. The liquid chromatography-mass spectrometry
method was used to detect the bongkrekic acid in samples. Results It showed that no bongkrekic acid was detected
in 480 samples. The detection rate of Burkholderia gladioli was 16.88% (81/480). There was no statistically
significant difference in the detection rate of Burkholderia gladioli among food categories, sampling sites, packaging
types and materials (P>0.05). The detection rates of Burkholderia gladioli were different in sample origin, sampling
quarter and the detection of mold, which were statistically significant (P<0.05). Multivariate logistic regression found
that samples from the first quarter (March) had a higher risk of contamination by Burkholderia gladioli than those
from the other 3 quarters. The toxicity test identified 5 strains as Pseudomonas cocovenenans subsp. farino
fermentans, from 4 samples of wet black fungus and 1 sample of fresh silver ear, all collected in the second quarter.
The difference in the sampling quarters of Burkholderia gladioli (Pseudomonas cocovenenans subsp. farino
fermentans) was statistically significant (P<0.05). Conclusion In the market circulation process, Burkholderia
gladioli is prone to grow in foods such as wet black fungus and fresh silver ear fungus, and there is a risk of
producing bongkrekic acid. Therefore, it is necessary to strengthen the monitoring of this pathogenic bacterium
(Pseudomonas cocovenenans subsp. farino fermentans) in key foods (with particular attention paid to the second
quarter during the market circulation process).

KEY WORDS: Burkholderia gladioli (Pseudomonas cocovenenans subsp. farino fermentans); bongkrekic acid;

influencing factor; risk control
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Wz E st A rh B O R d R ot &
FHBAS 16 mg KEEFR M EWIGREREINER, &0
A 31 mg KRR I E Y AT BOET, TRARUR 2,
AL 40%~100%.
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J A R K R P T PR A I o) 2
77 HE R OK T AR 5 RS 1) B ) 2 S e R A B,
1115 BX T2 DTS 2 BRT PO 28 R A T 2 2 B R
AR A A i O A LR st R,
AERS At 5 300 v B0 9 R0 R i) PR 3R A i
DRI, A BT e ST A 2R 50 HLAE £ o T A A 24
TS RLRDL SN 2R, FEIRIZE B rh 5 10 K A XU

ST, BTN RE IR R TIAH: | fER
b 480 17, TR i A S 2 2K T o O 2 Y i
O TSI Fif) R JHC7: ROK T8 TR TR 1) 175 24 I 2 A2 Wi DR 3 XU
OITOIFSE o FHRIX S TR E PR B OGBS s, T
BB SR R TG Y, U A R IR IRIZ R 7
TP PEE A SRR S %

1 MR5RE

11 FE &

Fahor 4 DFEREREE, FEAE 20222024 4Ef 3. 4.,
6. 8. 9. 10 Al 11 A7, NRLREE SRR, ABR
G54 N IR A I S I O, TR TR X 3
X, BHX ., FEX, WX A AT, B, B
PRk LA B H NS T JRRAE TAE o SRAEA G LAITH B 1)
By WS, DARIERE S i SE BRI, R4 A 6k v
KB | SRR AR, 480 13, SRAEERT, T3 K
VY, X /IMIEERUAR )7 SRR AL ST, X TR R AR
B 7 it AT T 3 A 7 i v B 3 A 2B A T TR UM 48 T
BIARE, HCE ™ R F O TR e A TG R BORE A
FEE BT, RFEE AT 500 go B TEES S A CE TE
PR IRAE, 5T 12 h N TS5 .

1.2 (UEEFNLF

VITEK®MS 4= B 3h i 24 9 24 b % 5@ A (% 1
Biomerieux 2\ #)); AB SCIEX QTrap 6500+ 2.1 £ Bk 5
AL (ZEE SCIEX /A +]); Sartorius BSA224S H T/t K
(K5 0.1 mg, %[ Sartorius ££41); Esco Airstream®AC2-4S1
HE Wi AR GETINYE Esco 2 /]); Panasonic MIR-54-PC A1k,
REFEFE(H A Panasonic 22 #)).

22 QR AN B % € R (VITEK 2 gram-negative
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FRA D, HEE, 28R, JME%Eiga, 3£E Sigma 2 H]);
S PR K Sy 38 2K (T M e P 2 1 ), B o PR B D 1 1
W(GVC W) . S EMAMEUIR (potato dextrose agar,
PDA). TSR AL BARTIR . B R DR S A e
(modified potato dextrose agar, mPDA) . BIEZIIR( AR
WEAEMBH AR AT,

1.3 /5 &
$2H8 GB 4789.29—2020 { & fhZ & E R &M

ARSI R AT S K R R OB 1 P R K T
MRS ), BEFTIRARA B . S . RS SRS
Z I (2024 4 FE A TG Qe A 3 B2 R o) AT
T VEE LT =47 B i ORI TR R I 22 AR HE SRR R I S 4L
TROR €2 T - R 1 U A K I AT A, D0 2O i LT
FRpF222 Fe e GB 4789.15—2016¢ £ e 4 FFRbRE £
E I A AR B T MR A BRI B B
13.1 HRamfiey

TR BAEFRBUR A H s S AR AL & 25 g, B AA
225 mL GVC H¥pEwh, Mid N masdT 2 min J5
36 °CH53% 24 h,
132 &k

FATC R IR BT — 38, 43 BRIk 3P0+ mPDA
SEH A PDA AR, 36 °CH5 7 24 ho MBRUIE B b3 51 Bk ER
10 DA BRI AT SR T VR, 43 X R B T 0 BB T4,
36 °CHiF% 48 h JEibf 78 % FR YLt S S AL SE 5 . T
BEAG WG BH M, WA IR IS BT TE, B2 PDA PR,
36 °CH33% 24 h,
133 ALk

MEEFEAR PRI B 4 A s i A Ak X e Uk
i b %
134 FHERE

V) 25 % 0 A BB AR v R R T T A TR PR 4 A
PDA -4, 26 °C, K577 24 h, FRK R R R GIBGE & 151 7,
iz 3 mL JGE A BEER K B9 R, FoAL 1 R
(McFarland, MCF)AY 2%, AHICHE WA IL 0.5 mL, 7%
TERIT A B S 4E 00 B A2 150 mm 4% A a2 8] A 35
BEFAR b, FJCHE L BeiRAid 5y, 26 °CHEFR 5 do BUR A
FIBFESAR, 2P B ASEARCE T 100 °CIish7895 K 30 min
HETHEEKEH 121 °CKE 15 min, ERAHGE, &
—18 °CUKFRVR VR IR o A4 VK URAT (142 AT A B 2= IR m AL,
G PR R A W VR R, 0 e AR U G A s T
PR FHER), T 4 CRECIRAT . [FIRT, KRR
& W AN AR 150 mm 1) D4 A AR [E
PRBORE SEARAE Ry BRI XoF B, i et DA ) 52 396 10k ol 4% PR
Xof BRI, 4 CCREGIRAE
1.3.5 KREEHBRMNZ

SR FEVBORR 2033 - B IR B3 2 I A K T AT IR o MRS T B
0.10 mL KEFHEFRFMEA (100 pg/mL) I H FEE 2 2 100 mL,
FBHFRE, TEHIAE 1. 2. 5. 10, 20, 50, 100 pg/L AR
ST RN

fEEER - A HAR SRR 2 g IRAIBECREII 2 0.01 g)
F 50 mL B0, A 20 mL 1%Z7K-80% F B /K VAR,
FAMRS), BN ETRARE L hFA 3 g ilkek, &
FEHZE 30 min T 10000 r/min #5.0> 5 min, AL 5.00 mL
IR, k.

B SRR R FWEWR | mL, FRdb. g bk
SR BTG AL (0 [ A AE B Hh, YR 3 mL /KA 3 mL
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FIEEE, 8RR, TR S mL 1% R-FH VA MO vE I R B SR R T 81 Bk, KRN 16.88%. MEAL

WCARBERL, T 40 “CKIBEHEAMRZET, HEMHMA 1.00 mL
ZIE-KEE:, Vv, TR ARG, £ 0.22 pm (ALUE
FEEh g, IR (81 - AR IO T R 1T -

2o E, IR AN A, B L AR 6 R
HOKBE R TE . R 10 PRI 1 M2 AT 141
TR RS 52 36 i v i P o 2R B JE L 0.3~5.0
pg/mL (6 45) . M O& FR B 0.99964, JilAx [l i &
80.7%~101.4%. KEEAIRAAYIRIR L RFE 2R 1
ng/kg F1 3 pg/kg (BRI RN 10 ng/mL).
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14 HIELIE
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JR TG FRA, R FIGHRRA 12 (AR a7
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HOKEERE R, DMIIEMIERIBARE . SR E, 7RI
R E N,

21 EEHAREREEREFER
480 U3 kE SR, BT 364 1y, WERE 116y, —34

FHNE, WA E A s R AR T R R 17.31%,
R ARG 15.52%; WRFEGIRE, JHEHIARER
TSR] For HH 238 DA R BIAER 4301 2 R T (18.88%), #BTH (17.51%),

BT (15.50%), BK)E(9.68%); MALRERRE, Hify
JERE T B A SRR R B TR A H 26 26.09%,  HICRAR S
N 16.41%; MWE S TR, HEERE A R B A v 8 R T
FRLHR 17.10%, RN 15.25%,

IEESR P H R, BRI HORPEIRE S 156 13, B EHA
TOERIETEK R 3.85%5h, HLAYVEE S KA A AR
150 (K H %6 23.33%), FmaE 65 (K% 26.15%), =~/
45 iy (K 2R 20.00%), R B HoAth 5 AN s pAE i B 2,
o RS

MORFERFER, 55 —Z2 BERE A 10 5 T A B R
PR HH H60h 34.00%, 55 —ZR AR SR 15.79%, 55 =R
FERIN 15.00%, 55 UZERERE TN 13.33%; B R E
AP 8 IR B G HRE S R A M (6.78+51.10)%10°,
ZEal i O (U N 0 I S o 2 T DR ol e =)
(4.35421.46)x10°, FEWFE 1,

22 HMEEHBREREEREERNEERR T

JE AN S R P T A R AE A SR H
S ALRERTY B SR TS Y T 25 5 LU AR I BE TR R
X (P>0.05); 1 5 EEAA T2 AR BA AR SR AR e
KA | BT T TH 125 5 LA Ge T2 7 L (P<0.05), 1F
W 1,

23 HEEHEIREREEREENZEARS

AJE B 3T o8 AR AR R A R 0 (B =1, BRE=2)
HAS G, ARSI, RFEEZERE . Bk B ESRE RS
B Geit2 2 U2 = A A AR A0 logistic 911
FEAY , AATEE IR X EH AN SO R T B R R AT SR
W BRI R AR, BARTN R MRE T i B A o
FERTBTA A, (RS —ZR R 3 0 MRE S B 5
FE IR BOAG: HH XURS: FL LA 3 AN F A, LR 2.

F1 TNTRAEEEFERERERRAENEEZS(%)

Table 1 Univariate analysis of the investigation of Burkholderia gladioli in edible fungus in Guangzhou City (%)

A FE B JEETHHA e A R FEEHIH AR O P

A H: 364 (75.83) 63 (17.31) 301 (82.69)

T hnZen| - 0.201 0.6540
fif L H 116 (24.17) 18 (15.52) 98 (84.48)
KA 129 (26.88) 20 (15.50) 109 (84.50)
T 177 (36.88) 31(17.51) 146 (82.49)

SR i 1.780 0.6190
BIKIE 31 (6.46) 3 (9.68) 28 (90.32)
P i 143 (29.79) 27 (18.88) 116 (81.12)
e 457 (95.21) 75 (16.41) 382 (83.59)

{ B Y 1.461 0.2270
Tilf 4% 23 (4.79) 6 (26.09) 17 (73.91)




556 1 RERDT, S TN TR YT v R AT o R K R (IR 5 P B I K TR A ) S OK B T R TS . 83
= 1(E
Ak i H JEEIA AR JEESHITTER RIS 0T P

P it 421 (87.71) 72 (17.10) 349 (82.90) o126 07230
oY 3 59 (12.29) 9 (15.25) 50 (84.75)
TR 150 (31.25) 35(23.33) 115 (76.67)
Einye 65 (13.54) 17 (26.15) 48 (73.85)
P 45 (9.38) 9 (20.00) 36 (80.00)
BT 15 (3.13) 3 (20.00) 12 (80.00)
Iy 15 (3.13) 0 (0.00) 15 (100.00)

bR 13 (2.71) 5 (38.46) 8 (61.54)

FE & 7 7R 12 (2.50) 4 (33.33) 8 (66.67) 43.409 0.0010
SV 4(0.83) 2 (50.00) 2 (50.00)
G 2%(0.42) 0 (0.00) 2 (100.00)
| 1#(0.21) 0 (0.00) 1 (100.00)
WL 1%(0.21) 0 (0.00) 1 (100.00)
bl 17(0.21) 0 (0.00) 1 (100.00)
AT 156 (32.50) 6 (3.85) 150 (96.15)
TR 50 (10.42) 17 (34.00) 33 (66.00)
o R 190 (39.58) 30 (15.79) 160 (84.21)

KA 11.987 0.0070
£ 120 (25.00) 18 (15.00) 102 (85.00)
EALES) 120 (25.00) 16 (13.33) 104 (86.67)

G| 480 (6.78+51.10)x10° (4.35+21.46)x10° 4.930 0.0483
&it 480 (100.00) 399 (83.12) 81 (16.88)

TE: #3RFE B D, R B AU S 28 () FORI%RE SR B E TN SO BB AR TR I (1) I%RF W R A R BN s B R T . R 3 [

=2

T RREEEHER

EREERENZERSH

Table 2 Multivariate analysis of the investigation of Burkholderia gladioli in edible fungus in Guangzhou City

OR {ILfY 95% 1] {5 X [i]

SRy fliTHE PR Wald ;5 (E P OR f
TR [
FE 11.164 0.011
Hi—EEE 1.000
BB -1.011 0.359 7.936 0.005 0.364 0.180 0.735
E it -1.071 0.393 7.429 0.006 0.343 0.159 0.740
EHIESES -1.209 0.402 9.058 0.003 0.299 0.136 0.656
WA —0.663 0.299 4,936 0.026 0.515

¥ FU{E H(odds ratio, OR).

EEHBERERERA~HHR

AUBEFEICTr B 81 BRI B A v /R P8, 28
PRSI AR AT BT FOMLIR I, SRR - A I T
LR EETRINE, A 5 WREEWAEKRBERR, &5 8l
A S R T T (R o B PP M T R K TR ), Herp 1 ok
HBERL ARG, SR AR ARSI S I R A 4 BRok AR
ARERER, o 3 43R A AR R (2 43 BB R A, 10 e

2.4

PR, 3O LR AR — BT B . Z5 T #0
B, E T A o R T G TR (B 4 {1 P L P T oK T I A ) 7
BRI . CRAEHT . AR B RR S
B TR S T Y 22 5 LB B 2E E L(P>0.05); HAER
FEZEAT B2 57 LA B2 8 L (P<0.05), X 5 KREEH
A1 9 8 R 72 R A S 1 P T K T S 3890 B 35 —
EERIRES, H 4 A 246y, 6 A 34y, BERLE 3.
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®3 N EREEEHROREREE~SERIN(%)
Table 3 Analysis of toxicity production of Burkholderia gladioli in edible fungus in Guangzhou City (%)

A i S B TR R KIETR R (+) K PFETRTE(-) 0T P
TEAH 63 (77.8 4(6.35 59 (93.65
JE eS| - a7 (639 ( ) 0.015 0.902
fitf HR - 18 (22.2) 1 (5.56) 17 (94.44)
KRN 20 (24.7) 1 (5.00) 19 (95.00)
it 31 (38.3 1(3.23 30 (96.77
SR A, i 683 G-29) ( ) 1.899 0.604
RS 3(3.7) 0 (0.00) 3 (100.00)
) i 27 (33.3) 3(11.11) 24 (88.89)
&S 75(92.6 4(5.33 71 (94.67
FLBE # ©26) 633 ( ) 1.232 0.267
T 6 (7.4) 1(16.67) 5(83.33)
it 72 (88.9 4(5.56 68 (94.44
1B 5T — (85.9) (-36) ( ) 0.426 0.514
bay2 9 (11.1) 1(11.11) 8 (88.89)
IR 35 (43.2) 0 (0.00) 35 (100.00)
Ficyzs 17 (21) 2(11.76) 15 (88.24)
=H 9(11.1) 1(11.11) 8 (88.89)
4R 4(4.9 0 (0.00 4(100.00
FE i b : @ ©-99 ( ) 9.401 0.132
Hk 5(6.2) 1 (20.00) 4 (80.00)
Y/ AU 3(3.7) 0 (0.00) 3 (100.00)
i 2(2.5) 0 (0.00) 2 (100.00)
N:E 6 (7.4) 1 (16.67) 5(83.33)
B 17 (21.0) 0 (0.00) 17 (100.00)
2 30 (37.0 5(16.67 25(83.33
FHETE ﬁj‘# C7.9) ( ) ( ) 5913 0.046
£ 18 (22.2) 0 (0.00) 18 (100.00)
EALES: 3 16 (19.8) 0 (0.00) 16 (100.00)
B 81 (100.0) (1.73£1.23)x10° (I23£5275<10° 0.304 0.765
At 81 (100.0) 5(6.17) 76 (93.83)

T (WA B BB TR R TR R AR A K B R ()27 R B A ST AR TR AN BB AR K I R R o

3 FHie5iie

AT B X T B L PR AT PR AR | AR X
TR 1% J3 3 A o 0 R T (AR 2 P T TR K T I
Fift) e HL 3R CREE TR )75 e M N R A TR A . 45
KB, KA 480 (rkERb IR HOK TR, Uil IERRIE
RAH . RH, TR TN R 2 a2

K R EIAA PO R TE R 81 Bk, AR 16.88%
(81/480), FALNZR 3T K BLIZ A HH A AERE i Ml | SRR
JE | BRI ARG A 225 o IR BR ARG HH AR ™
AFAEZE 5 AT R A% sk S B R AR e At P R FH AR 5 07 2
AT L R BT AN ], A 095 2 AN [R]85 3R R0 1 B A
KA 37— . BT ARG o D 2R i
15 Qe R, R S AR R R R A AR A, XA
YAO 5 PH 7T 45 HUE — B0 A R E N se 2 R
TERAZF AR AR, B85 —FER 3 AR
KA 3 MFEEmME 2 52, 2RNRM . ZINER

logistic [B1JA 4347 & B: T o5 A o 78 ZR P R A, LB A 52 T
FIR R RAEBRE, S 3 H MRS XU
Hofth 3 AZEREMEL . AR ZT AP RE Sl AR AR B R JEAR
ARHE . AREEEE Lvat AR R T 2 e 1, H—
FRERIFES TR 3 FREE, TN 3 HIRBEIRIE, TS
IRAE 23 °CA A, AHXHRE KRARHE 60%~80%. FHE T
1A 70 B R PR A R TR T Oy 20~37 o120, A i
TR R R R, % TR AR KB, TR A
H | SR HA S 2 R 5 G

81 PRI B A v B AR TE R 25 7 RS2 0, UESE S BRAE
P A KT TR IR, A2 RS S A1) o R T A OB M1 T )
T A, YA T F R4 H 24y, 6 H 3 ) REMEE
it o AL 2RS0T 2R B ) O K T A (R M P L 1 )
K TET AN EZTT B o222 5 o JH S T A Fo g2 /R 8 B
(251 B0 1 R PR AG i IV ol ) B 7 43 B3 R 20~37 °C,
HAE BRI N 26 °C, 7E Th AR S A M1 1 IR BTSSP AR
26 °CH5 5% 5 d, KRR im0 1N EE B -1
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RHTT, A5 T T B P R v R A e K R R L A P K 1 o) BOK R TR R TS e 85

SIRTE 26~29 °C, J& TR IRAET~ 8 R, 1B AEMEHR
PR K 20 2 5 5 32 B R (A5 G i 7 A KK TR TR R o

BT MR AR A SR, IBARHE | SRR A
MBI, 52 R B e e R T Y, B
A 7R TR R RS, DRI 5 o i et s 2 P B0 R 11
JRURE Mot o e A 5 2 P B R L3 S B A2
11 708 IR AT (AR 5 1 P M T oK TR A 5 .
Wt A TR S (1 0 B 1) o 7 K 7 AT Y 1 R K T T
FR A PA R P R A O R BRI BE (10 °CIV A7 45 14 1T A 3
Raf AR A T 1 1 v 25 1) XU ) R 2 R ) AL 2 by Fe KRR
JEE U D K B TR TR 1) 7 ) o
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