6% 12 B 2 4 o iR A A Vol. 16 No.12
2025 4 6 H Journal of Food Safety & Quality Jun. , 2025

DOI: 10.19812/j.cnki.jfsq11-5956/ts.20250328003

SIRME: W, PRI, Dk, . WIdbE —EREEEIR TR Y bR AR A 0], B AL A BTG A, 2025,
16(12): 126-132.

XIE T, CHEN H, MA L, et al. Investigation and analysis of a food poisoning incident caused by bongkrekic acid in Hubei
Province [J]. Journal of Food Safety & Quality, 2025, 16(12): 126—132. (in Chinese with English abstract).

’

AL — R REE R R S [ P a5
vt

HwOME, R %, B sk, I, A, NEF, £ ¥
(B X T s PRl #5400, BEX 438000)

il

T

ﬁ
b=

i E: BR AES T FIRTT —AOK B R (bongkrekic acid, BA)SEMPEEFAF, 48 %2 IR
W, IR RE R, B RSO (1% -F 65T (ultra performance liquid chromatography-tandem mass
spectrometry, UPLC-MS/MS)EAE 2 3 F& 8 (it () . 3 Iy B Sl ABAF IR EEREA K 2 I LA A b BA, 5
W8 GB/T 4789.29—2020 £ I/ERCEYIRGSS JiEH A B /R TR G B CHB 2 R M PR B oK T RO AG B ), X 2
5y 7 TR B 12 3 I IR RE A I SR R EA T 40 B B R L RATSRIBTRG . 16S tDNA T | S 2 i 38 4 it
(S B (polymerase chain reaction, PCR)Z: AT . PR SCIREMUA S w . SR WIHIHE ] MR EEAH BA i
TSR0 92.2 ng/L 1 1059.0 pg/L, T8 U 5 URAF % o BA & 54300 2.26 mg/kg .0.39 mg/kg, R
BEREA SRR Y BA . DABE D)% 5 £ b0 0 23 3 Y PR AT BE T AR, VITEK MS "RATIRF ] BT &% 16S rDNA il
J Ll XoF 45 SR 3R W R ok 7T B DR R X200 A s R R AR IR TR, SIS 98 B PCR 4387 ™ 35 5L 0 45 SR R W ke
FTEER RIS AT A BA H. bon LR BHME, BHA W EERE ), LR HIE A R E TN v 2 R R [C AR B0 R, 36
BREA T AR S R E AN e R R R IR . 8538 AWE W rh BE S 52 R A S IR T T B R B
EYAE G, BOCERI TR AL e R, Bl rth R

KR BEEIT R RIEIRA; KB, BYrh

%—\

Investigation and analysis of a food poisoning incident caused by bongkrekic
acid in Hubei Province

XIE Teng, CHEN Huan, MA Lin, WANG Chi-Hua, ZHENG Yi, LIU Xue—Qin*, WANG Fen

(Huanggang Center for Disease Control and Prevention, Huanggang 438000, China)

ABSTRACT: Objective To investigate and analyze a food poisoning incident caused by bongkrekic acid (BA) in
Xiaogan City, Hubei Province, isolate and identify the pathogenic bacteria, and detect the toxin. Methods Ultra

performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS) was used to measure BA levels in 2
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exposed food samples (cold rice noodles), 3 food storage environment samples, and 2 patient blood samples.
Following GB/T 4789.29—2020 Microbiological examination of food hygiene—Examination of Burkholderia
gladioli (Pseudomonas cocovenenans subsp. farinofermentans), microbial identification was performed on 2 exposed
food samples and 3 environmental samples, including isolation and culture, matrix-assisted laser desorption/
ionization time-of-flight mass spectrometry, 16S rDNA sequencing, real-time quantitative polymerase chain
reaction (PCR) analysis, and toxin production experiments. Results The BA concentrations in the 2 patients’ blood
samples were 92.2 pg/L and 1059.0 pg/L, respectively. The BA content in the unsold and frozen cold rice noodles was
2.26 mg/kg and 0.39 mg/kg, respectively, while no BA was detected in the environmental samples. Two suspected
strains were isolated from the implicated food. VITEK MS MALDI-TOF MS and 16S rDNA sequencing identified
both strains as Burkholderia gladioli. Real-time quantitative PCR and toxin production experiments confirmed that
both strains could produce BA and tested positive for the bon gene, indicating toxigenic potential. They were
comprehensively identified as Burkholderia gladioli pathovar cocovenenans. No Burkholderia gladioli was detected
This food poisoning incident is caused by cold rice noodles

in the environmental samples. Conclusion

contaminated with Burkholderia gladioli pathovar cocovenenans. Relevant authorities need to strengthen food safety

supervision to prevent similar poisoning incidents.

KEY WORDS: Burkholderia gladioli; bongkrekic acid; food poisoning
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(ERTEEZFAME &5 TORBERTR M E Do
MEFEAH BA & 58I E 7 1525 S0k [19-20]. 15
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J&, B 200 uL 21T 1.5 mL BEP 45, I ATRSGEE—20 °C¥%
FRIHEE 800 uL, TEIE FIRFFEST S min, £ 12000 r/min .,
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IUE8 451 M: Zorbax Eclipse Plus Cjg fBi41:(2.1 mmx
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Fig.1 UPLC-MS/MS chromatogram of bongkrekic acid in
blood samples of two cases
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Table 1 Biochemical identification and 16S rDNA sequencing results of isolated strains

ki3 VITEK MS 45 % 16S rDNA {ll J 4 S
S1 Rl 570 E FG T (Serratia mar cescens) i 5 70 25 G T (Serratia mar cescens)
S2 1B i T (Pseudomonas fluor escens) A= B {1 LI 7 (Pseudomonas protegens)
S3 i 5, R 12 /K i (Raoultella ornithinol ytica) A 7% /R T (Raoultel la planticol a)
S4 JiE A1 S K A 1 (Bur khol deria gladioli) JE A 7O A R 18 1 (Burkhol deria gladioli)
S5 JE A1 S K A 1 (Bur khol deria gladioli) JE A 7O A R 18 1 (Burkhol deria gladioli)

S5 MREHIR PO BT bon JE I BHE: .
2.5 FHERE
PE—2E X RRR G BA PRt E I T 5, AR 4

24 EMRDTFEYZELEEER
S AR AT SETEBR 16S rDNA FERIM 45 1 Wk 1, vE—
HHE T HRE S4 S5 KFEE A E/RIERE ., 7

NCBI i F 5 2 B I T 50 28 /- A 1 8 TR AR 1)
BV 16S )73, FIERE S4 F1 S5 A7 45 SRt 1T 27 51
WX, MRS R BR, 455 0LE 4, Rtk S4 1 S5 51
B A s R R A AR HE T bR R K B[R] — 4y 3, ScHeR
H 9%, SRGE . SERTPOLER PCR 5 IR S4 fl

B RN SR R AE T S4. S5 YA REREMK . S4.
S5 HFRIY BA 77 i BE3G SR RIS N HE i, F5R 4 d A
BA M HE T, RS 5 d B TFARE . S5 WMk EERE
JI5R T S4 TRk, 5 5 d BTEEIRMD BA UiV 4 I
#]796.7 ng/L. 580.2 ug/L, Z5FILE 5,

_|: Burkholderia gladioli (NR 117553.1)
56 Burkholderia gladioli (NR 113629.1)
99 S4
9 _99|: S5
33 ——— Burkholderia perseverans (NR 179094.1)
Burkholderia glumae (NR 029211.1)
—— Burkholderia rinojensis (NR 118637.1)
33— Burkholderia pseudomultivorans (NR 117661.1)
[ Burkholderia oklahomensis (NR 043552.1)
40 47— Burkholderia alba (NR 165695.1)
Burkholderia catarinensis (NR 153664.1)
[ Burkholderia puraquae (NR 159299.1)
22— Burkholderia diffusa (NR 042633.1)
Burkholderia stabilis (NR 114522.1)
94 Burkholderia pyrrocinia (NR 029210.1)
76 Burkholderia stagnalis (NR 136495.1)
39 Burkholderia ambifaria (NR 074687.1)
Burkholderia metallica (NR 042636.1)
3 Burkholderia seminalis (NR 042635.1)
—— Burkholderia cepacia (NR 113645.1)
8 11— Burkholderia cepacia (NR 114491.1)
Burkholderia territorii (NR 136496.1)
_: Burkholderia latens (NR 042632.1)
85 Burkholderia dolosa (NR 104973.1)

53 Burkholderia multivorans (NR 029358.1)
?: Burkholderia vietnamiensis (NR 041720.1)

‘: Burkholderia arboris (NR 042634.1)
36 Burkholderia anthina (NR 104975.1)
4 —— Burkholderia aenigmatica (NR 174230.1)

16 Burkholderia lata (NR 102890.1)
E Burkholderia paludis (NR 178850.1)
65 Burkholderia contaminans (NR 104978.1)
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Fig.4 Phylogenetic tree of two strains of Burkholderia gladioli

22

51

15

22




5512 4]

s, S L —ERKREERE RS R S RS R A T 131

—e— S4
—a— S5

8001

M(ug/L)

600}
.
®
i
W= 400}
{é

% 200}

1 2 3 4 5
RS E]/d

KI5 S4. S5HRAI BA stk
Fig.5 Toxin-producing characteristics of BA of strains S4 and S5

3 Hit5iTie

ABFFERLENIE ] UPLC-MS/MS 7E 8 min PN R & P
BEMEPRFEY Y BA JE B, R4
YEfI B, UPLC-MS/MS )iy . Bk, Suii s A Urkia
RSB AET 20 min, AIYEN BA PR P A URe A
R0 60 1) 21 % R O v o BB A 5 B R D B 1A 2
K, FHEWAREREREBEAKRZEM, Mot
fL%E S 16S tDNA T F A TCEIA R &5, &
WFFE kMG A L% 8 J5 B T B i s M e, B
WL BERE F7, DN L B T AR A B R A M RN, 1 — 2 B
B £ P R B A, DL R A L A R R . Rk, DA
UPLC-MS/MS Kl il i o BA, 256 A fb% e 5 HEE
FPEEREFE, FELA 16S rDNA T | bon & (HAE AN 25 52 7 LA
PEUER )R G R L | AT AR PR AT e A ), i)
fER BA thag SRl R bR v I R 1 S e S %

TR B, WAKHH BA SRR, MIRRHEAYE
Kt BA, XAl e S5#E G N T HE R, A keE
TP BT ME LA B 2 A A 50T BA Al kA
KL 5 EIMEFEIEAR Y, WK a2 A B
SRRSO BN T ARSI AR P VA IR R A 56 o A ST R
B, A UR BT R 504 10 T B AP SR A7 0 i T AT e B K
TETH R A= BA, HARFFA S S 380%™ A
ZMEEX.

AR K A W 3 D DR K T SR A A SRS
M, RRE GG RN, FIk, MA R BA hE
PR A, BWNR: (DA EHETIRINSE BA HaEiiph
W BT TR, 58I RWHRE . AT RREBERRSE
PR LLEEIN, WOREK IS R A HE B, Rk
TERET R A, W PR AL, Q)R
o534 5 5 B AR S R R P QTR ) 2 S e A5 5 1 BA

(1

[10]

(1]

BRI S E R R, S E R R N, S IRE xS
RER) BA thEE R .

EE P

PIFEAET, MRIENT, W9, 5. ISR PORBERRR A . BEPERILE] K
W 7 2 WF 5% E R [J/OL]. ff A= 2 e, 1-17. [2024-12-18].
https://doi.org/10.13344/j.microbiol.china.240852

SUN JD, LIN WX, CHANG K, et al. Research progress on the
distribution, toxicity mechanism and detection methods of rice yeast acid
in contaminated food [J/OL]. Microbiology, 1-17. [2024-12-18].
https://doi.org/10.13344/j.microbiol.china.240852

NIU C, SONG X, HAO J, et al. Identification of Burkholderia gladioli pv.
cocovenenans in Black Fungus and efficient recognition of bongkrekic
acid and toxoflavin producing phenotype by back propagation neural
network [J]. Foods, 2024, 13(2): 13.

T, RS, T, 5 7ARE ERARORIE TR P IR E SE
BFFEN]. R A 2%, 2019, 31(4): 394-398.

WANG HY, SONG MD, WANG J, et al. Identification of pathogenic
bacteria of rice yeast acidosis in Guangdong Province [J]. Chinese Journal
of Food Hygiene, 2019, 31(4): 394-398.

FZE, XY, RER, 55 AR e K08 R A B K T
Al R HG R FOK B B R B W TS R (0], v R AR 2GR, 2024,
36(11): 1298-1304.

WANG J, LIU X, SUO YJ, et al. Research progress on the subspecies of
Saccharomyces cerevisiae, Pseudomonas cocovenenans and its toxin
Saccharomyces acid [J]. Chinese Journal of Food Hygiene, 2024, 36(11):
1288-1304.

HAN D, CHEN J,
Burkholderiagladioli pathovar cocovenenans: Formidable foe and
ascending threat to food safety [J]. Foods, 2023, 12(21): 3926.

ANWAR M, KASPER A, STECK AR, et al. Bongkrekic acid-a review of

CHEN W, et al. Bongkrekic acid and

a lesser-known mitochondrial toxin [J]. Journal of Medical Toxicology,
2017, 13(2): 173-179.

WRIE, B, TR, 4. 2005—2020 43 R E A ST ER B E
BEFAFRATIRFAT[T]. PR G T4, 2022, 34(6): 1336-1341.
CHEN H, FU YJ, WANG Q, et al. Epidemiological analysis of
Burkholderia gladiolus poisoning incidents in China from 2005 to
2020 [J]. Chinese Journal of Food Hygiene, 2019, 34(6): 1336-1341.
e, IB TR R B | R ) PR A R R B A R —— LA e
LA HT TR Wi F 400 BACE S, 2021(16):
168-170, 175.

YANG H. Discussion on the causes and prevention measures of food
poisoning caused by Pseudomonas coconut-taking “sour soup” food
poisoning incident in Jixi City, Heilongjiang Province as an example [J].
Modern Food, 2021(16): 168-170, 175.

PR, Wel, R, AE. RIROAKRERIR P EEBUT R 1 FI[].
FFIE, 2023, 28(8): 1005-1006.

LI JY, LIU XF, CHENG X, et al. A case of liver failure caused by rice
yeast acidosis was successfully treated [J]. Liver, 2019, 28(8): 1005-1006.
BIRIR, HSHEMS, BT, F. 4 PIAMORBERIRH RS0 R
TalkEEEZE, 2023, 36(5): 414-417.

LUO ZH, SHAO YH, YANG ZQ, et al. Diagnosis and treatment of 4 cases
of acute rice yeast acidosis [J]. Chinese Journal of Industrial Medicine,
2023, 36(5): 414-417.

S, DR, XM, SF. R ORI RGN TR B ()], £



132

B dn 2 4 R R I A 4R

%16 &

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

443, 2023(10): 156-159.

CAIJ, LUO L, LIU XY, et al. Research progress on detection methods of
rice yeast acid in food [J]. China Food Safety Magazine, 2023(10):
156-159.

LAI CC, WANG JL, HSUEH PR. Burkholderia gladioli and bongkrekic
acid: An under-recognized foodborne poisoning outbreak [J]. The Journal
of Infection, 2024, 89(1): 106182.

TR XV, INERE, SE AR (k- PO T o I A
PR 5 PSE RS R[] B LR IR, 2025,
16(9): 178-185.

WEI HW, LIU JM, SUN JY, et al. Determination of five amanita peptide
toxins in wild mushroom poisoning samples by high performance liquid
chromatography-tandem mass spectrometry [J]. Journal of Food Safety &
Quality, 2025, 16(9): 178-185.

FNEHS, MR, I, S RPN AR R RS A AR
SAHT). FREASE AR, 2025, 41(3): 376-379.

QIN HY, YANG H, ZHANG JH, et al. Laboratory detection and analysis
of an atypical botulinum toxin poisoning incident [J]. Chinese Public
Health, 2025, 41(3): 376-379.

JEIE, AR, ThUE, A O ORI TR R 1 8 AU (i - R IR B
POHINAETL[]. A7 8 DAUEREAGE, 2022, 40(3): 3.

ZHOU B, LI HL, MA J, et al. Rapid determination of rice yeast acid in
plasma by high performance liquid chromatography-tandem mass
spectrometry [J]. Chinese Journal of Occupational Diseases, 2022, 40(3): 3.
UL, R, BRI, AR OO (R DR R S E B
BB 00 B R Kk A o R BRI R ()], P AR S A A,
2022(3): 32.

ZHAO J, CHENG L, HE LY, et al. Determination of rice yeast acid in
food and vomit by ultra-high performance liquid chromatography-
quadrupole electrostatic field orbital trap high resolution mass
spectrometry [J]. Chinese Journal of Health Inspection, 2022(3): 32.

JUHE, 287N A — (9 AT v R T T D2 L T P K T

WA E YRR A T]. B hERBURERIAER, 2019, 10(23):

8098-8101.

FAN L, LUAN J. Investigation and analysis of a food poisoning case of
Burkholderia gladiolus (Pseudomonas cocotidis yeast subspecies) in
Yunnan Province [J]. Journal of Food Safety & Quality, 2019, 10(23):
8098-8101.

B, EWE, IME, % —RKRBEEER TR SRR R 2 .
[ B AR 24, 2022, 34(3): 606-610.

ZHAO LG, LEI L, SUN J, et al. Etiological diagnosis of a rice yeast
acidosis incident [J]. Chinese Journal of Food Hygiene, 2022, 34(3):
606-610.

HKFESE, K, TRIEZ., 5. RO - — E DU BRI A
TNSE AN PRI FPORTRE IR A STORTERRR (D] BRE2A4, 2020, 41(3): 11.
ZHANG XY, CAI XX, ZHANG XY, et al. Determination of rice yeast
acid and isorice yeast acid in plasma and urine by ultra-high performance
liquid chromatography-triple quadrupole mass spectrometry [J]. Journal of
Mass Spectrometry, 2020, 41(3): 11.

JEmGE, S, SRV, A B R RORH RS- R AR AT i
EREUE T, T A A ORBERR[T]. BALA S fbo# S,
2023, 59(2): 6.

ZHOU LP, GUO JM, GUO YP, et al. Rapid qualitative and quantitative

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

analysis of rice zymenic acid in human whole blood by ultra-high
performance liquid chromatography-quadrupole time-of-flight mass
spectrometry [J]. Physical and Chemical Examination: Chemistry Branch,
2023, 59(2): 6.

AEH, AR, EiEF S R K R )
SR B SET]. R A2, 2016, 28(1): 36-39.

LI XL, YANG ZS, GUO YD, et al. Isolation and identification of
pathogenic agents for food poisoning of rice noodle subspecies with
Pseudomonas cocotidis [J]. Chinese Journal of Food Hygiene, 2016, 28(1):
36-39.

EWETE, Bidh, PRES:, S5 RS0 R Qe B 2l et 2
J PCR JriLMEE [7]. ARk, 2022, 47(1): 330-335.

WANG XW, CHEN J, CHEN GP, et al. Establishment of real-time
fluorescent PCR method for the pathogenesis of coconut virus of
Burkholderia gladiolus [J]. Food Science and Technology, 2002, 47(1):
330-335.

HU RM, FU TG, XIA SL, et al. Unexplained rhabdomyolysis and hepatic
renal dysfunction: A case of bongkrekic acid poisoning [J]. Cureus, 2024,
16(10): €70625.

YUAN Y, GAO R, LIANG Q , et al. A foodborne bongkrekic acid
poisoning incident-Heilongjiang Province, 2020 [J]. China CDC Weekly,
2020, 2(51): 975-978.

SHI M, ZENG M, GENJIAFU A, et al. Severe bongkrekic acid poisoning
caused by eating spoiled Auricularia auricula: A case report [J]. BMC
Complementary Medicine & Therapies, 2024, 24(1): 419.

FIFEG. A PORTER R I I BH ™ HE R 2 AFRIFSE (D). Mt 7
HERERE, 2023,

LU YIJ. Research on the determination of yeast acid in food and its
environmental conditions for production [D]. Nanjing: Nanjing Medical
University, 2023.

YU CH, LIAO EC, SU YJ. Unexpectedly life-threatening meal:
Contamination by bongkrekic acid in Taiwan [J]. Taiwanese Journal of
Obstetrics & Gynecology, 2025, 64(1): 142-145.

LI M, XIONG K, JIN W, et al. Prediction of the ecological behavior of
Burkholderia gladiolus in fresh wet rice noodles at different temperatures
and its correlation with quality changes [J]. Foods, 2025, 14: 1291.

M, KR, IR, . —RORBEERR ) i BOE S R A ]
b [ A AR 2R, 2022, 34(6): 1323-1325.

SUN J, ZHANG Q, ZHAO LG, et al. Investigation on a fatal case of rice
yeast acid food poisoning [J]. Chinese Journal of Food Hygiene, 2022,
34(6): 1323-1325.

MRy, B, RRIRME, 4. 2018—2020 4F) /A BIZS B MORBETE MR
PR FRATR A, P EE S AR AE, 2022, 34(1): 158-162.
CHEN ZH, HUANG R, LIANG JH, et al. Epidemiological analysis of rice
yeast acidosis incidents in river meal food in Guangdong Province from
2018 to 2020 [J]. Chinese Journal of Food Hygiene, 2022, 34(1): 158-162.
MEHIRE, 45784, BUAE, 4%, BERRIZE o A oK R R R AU, £ A TR
). B TR, 2022, 43(6): 460-466.

MEI CH, LI BS, RUAN Z, et al. Study on the risk points of producing rice
yeast acid in fresh and wet powder [J]. Science and Technology of Food
Industry, 2022, 43(6): 460-466.

WA A R E $haRir)



