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Use of the Chinese name for Burkholderia gladioli pathovar
cocovenenans: current situation and recommendations for
standardization

ZHANG Juwei', ZHAO Junlong?, CHEN Lin"!

1 Key Laboratory of Resource Biology and Biotechnology in Western China, Ministry of Education, College of
Life Sciences, Northwest University, Xi’an 710069, Shaanxi, China
2 School of Medicine, Northwest University, Xi’an 710069, Shaanxi, China

Abstract: Burkholderia gladioli pathovar cocovenenans is a pathogenic bacterium responsible
for food poisoning in humans. The toxins it produces, such as bongkrekic acid, cause cellular
damage by targeting mitochondria. The mortality rate of humans due to poisoning by this
bacterium exceeds 30%, and there is currently no specific antidote. The taxonomic history of
B. gladioli pv. cocovenenans is quite convoluted, undergoing a long process from description to
formal naming. As the research on the bacterium has expanded, multiple Chinese names have
emerged, which not only hinder research efforts but also may impact healthcare costs and delay
the timely rescue of patients. This paper reviewed the taxonomic history of B. gladioli pv.
cocovenenans, analyzed the current usage of its Chinese names. It suggested that “Burkholderia
cepacia, a pathogenic variant of coconut toxin in Acorus calamus” might be a suitable accurate
translation. Moreover, this paper put forward the Chinese names of the other 3 pathogenic
varieties.

Keywords: Burkholderia gladioli; Pseudomonas cocovenenans subsp. farinofermentans;
Pseudomonas cocovenenans; bongkrekic acid; toxoflavin

2020 4E 10 H, BEITEAEARE—K 90
EREN KBRS T HEE, &E 9 A2
ASEGT, GNP ORFERIN, IESE T
X[~ J& K [ & 44 b % Burkholderia gladioli
pathovar cocovenenans 75 4& i 7= A4 1) K e B iR
DK P T TR, 3 3 3 5% e ok 1A i A A I AR
JOPNSEHI %K s

2005-2020 4E[H], fEH[EH B. gladioli pv.
cocovenenans | & i ) b R Rt
188 191, i & FET- 85 H1*) (I 1), — RIERIH)
KA LR EH A SO R TE R (Burkholderia
“ BB B SN B mE OK TE O b
(Pseudomonas cocovenenans subsp. farinofermentans)

SR A B 44 R B GE HEA T RARBIILEF o

gladioli) .

SRIMT, EEXTIX— I FE R H ik 45.21% 1 &4
PEREOR, BN M IS SOREA . 2021 4F
SNt ) GB 4789.29—2020 € £ i 2 4 [ AR ifE
AR R T E TN v R T TR
B Al B BT P OK T ARG ) TR T 2 A X
1 SCA FRPY, XS5 R R bR E E E 4
BIRE T XA RO ARG
F B. gladioli pv. cocovenenans [ 432 2= 5% 1T
B, IR H A SCAFRBURIEA 74047, $2 H AR R
B,

1 BOR A H o RFHAM

JE BT A O 2R /R F G 1 (Burkhol deria gladioli)
Te—Fh R/ANA A 0.4 pm Fi . 1.0-2.5 um K A5
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Figure 1 The number of food poisoning and deaths
caused by Burkholderia gladioli pv. cocovenenans
during 2005-2020 in Chinal?!,

ST 2 IR ERF AT, 2 52 P BT ) R AT
KAWA | AR AE TN A RS, HA A A =
FUDRBETE 2, JC2FEM, ANRERESMT JEZR)Z ),

FRIEREAVSE. 1T, 9. B, B, &, Fr
KHrooshh, SEBENEY R Z5IAT
RN B2, Ui Rl (subspecies) . AR Flr
(varietas)“F . FEAME/IEF, R E ¥R —
AT BB AR A S I R EER R
AR FAE AR R AR . T SF R AT 22 )
EATIAS 2 T4 R8T b i bk R 301 < Bow A8 Fh,
222, th il pathovar 8 pv.AniR, H B nAe
it 24 78 B Sy« = A4 9E 0 AR S F A A
Burkholderia gladioli pathovar cocovenenans, f#
JETEIRE 4 . FIITEA B R AP 44 Burkholderia
gladioli J&, FFINAEFh4 cocovenenans J& .11
FR o

WIS 2 SCER[71 88, BURZEFh (pathovar)
59 M Ah 9 (infraspecific) 7 28 Fr oo, Hofir 44 9

RAZFNAR L, (AR R, AR
R BA — g 4y 2R53007, IRV s 4 fe
FHEEN

H R B A v 2 R LG 2 0 A B0 AR
A 4258, 5 ¥ B3 (Gladiolus gandavensis,
— Bl G 44 <8 2% A 1) BR ZE R B RS
B. gladioli pv. gladioli. 5] VEZ BRI L)
B. gladioli pv. alliicola ( { HF#& A\ R RN gE A
Yk e A F R A ) TRRC T AR R
i P C B1R B #E BOR WY B. gladioli pv.
agaricicola M5 AW HEER B. gladioli

pv. cocovenenans,

2 RERIBRRARRE

Burkholderia gladioli pathovar cocovenenans
52 2% 53 285 Iy sl S SR A o 2 AR 4
FROE 2), X 37 il ) B R AN ]
TR, MATIEM IR SH BT RO . AT
o 27 R A i UBHLAS . A SCEE A B2 A AR P
FE N R, FEAREE T B. gladioli pv.
cocovenenans [ 20 42 30 £ T EAME IR A&
A F B S A, RIS &4 44
PRIFAT I

1934 4, fuf 222# % Vanveen Fl Mertens {F
“bongkrek HVEEFEAS HP AR B Y —FOE A, R
HAR K “bongkrek bacterium” (H 15 M “bongkrek
M, HAENATEER), BEVPEER T
PP #E K : toxoflavin (£ # %) Fll bongkrekic acid
CORBER R)! O

Bongkrek J2 Ef1 & J& P4 MV JTUHE 5 rh s 1 L)
/b7 4R %% (Rhizopus oligosporus)i?2 gl # & %
IR i) B ) — A R D1 (tempe, 4HIXHIZZE K
P B b B FRIE), T & A2 275 44 1 tempe
bongkrek W i & ) H 75 LG W 4 FR A “bongkrek
HEE,
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The bacteria were first reported abroad!'*!"!

an Damme 521 X toxoflavin (8 85 25 BIIFIE £ 3C
BN A A AR SRR o L AT R A R
Van Damme et al.’s research!'*! on toxoflavin was
considered to be an valid publication describing the
bacteria as a new species of Pseudomonas

T P TR 1T I DA r— B (B i
The bacteria were first reported in China!"! — Pseudomonas cocovenenans

ZERHIF A GBI, FFEIE S [ N TR 7
eI bolire QTIE e ST e S A v B e o
PO R, WIS T T R

The research by the cooperation of researchers
confirmed that the toxin produced by the bacteria was
the cause of fermentive corn flour intoxication.

Based on the characteristics of the bacteria (producing
yellow pigment, etc.), it was preliminarily identified as
a new species of Flavobacterium®®

A BTG R T £ A B A 56 A5 S i
PR, B IR S i S WA A A e, A
PAY TR B T2 (AL S T

According to the additional experiment results
(flagellum traits, etc.), Xu Dicheng et al.l'*]

identified the bacteria as a new species of Pseudomonas

) e o e
s BRI e AT 13
— Flavobacterivum farinofermentans

AT R

Lo " S HAF Y 81 R Pl S R i S 02
Pseudomonas farinofermentans o B HfE AR R TR, MR
A B B ) BT !
e R = " The two bacteria discovered in China and abroad were
%giﬁtg ) %Ll?is'ggl}y%{;}’:!!iﬁ %g;%%gﬁﬂ&%ﬂ identified as the same species, Meng Zhaohe et al.
sz 'Ti@ Eéﬁ J'E, AR 2 5 proposed to set the bacteria discovered in China as a
27 fes jes!!sl
Zhao Naixin et al.""* and Gillis et al."'” adjusted the BEW IIRADGEICS
taxon based on 165 rRNA sequence evidence and
moved the species from Pseudomonas to Burkholderia
Pseudomonas renenc sp. farinofermentans
HEEE(H s

995 /Coenye 5081, R ALE VLIS FISDS-PAGE, ™\
_—— DNA-DNAZE 32 J PCRAFT- B O 22 A (b AR AT I
BHIE16S-23S rRNAJT SRl TESCIZEH N
B. gladioli”E R 2 —
Coenye et al. "*land Jiao Zhenquan et al.l'""! used
multiple methods (SDS-PAGE, DNA-DNA
hybridization and PCR, etc.) to compare various
biochemical characteristics and verified the sequence
homology of 165—23S rRNA, confirming that the

Burkholderia cocovenenans

PR R AR R SR RS LT T i SRR
GB/T 4789.29—200312

GB/T 4789.29—2003"" is the recommended national
standard of China for the examination technology on
this bacteria

bacteria was one of the varieties of
Burkholderia gladioli

R

Burkholderia gladioli pv. cocovenenans

GB/T 4789.29—2003 715 7 A5 il 1[5 G hife
GB 4789.29—2020, FAETBFTE it REAAAKA S
T T B

GB/T 4789.29—2003 was changed to GB 4789.29—2020
(the compulsory national standard of China), and some
information is updated based on research progresst®!

2 Burkholderia gladioli pv. cocovenenans f & IR & S B FRE A £ R

Figure 2 The discovery of Burkholderia gladioli pv. cocovenenans and the historical evolution of its
Chinese name.
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1E 20 28 60 4EA, i R IR T2 44
Pseudomonas cocovenenans (i 7% B M ), &
T B0 1 J (Pseudomonas) T~ o AR 4 1psn.dsmz.de
W% (List of Prokaryotic names with Standing in
Nomenclature) {5 BB /R, %244 van Damme
ST 1960 4E R FR . ARBAFAER T 1960 4E1
SCHRFEIT, 20 a8 80 AR & R T N ) 25
WENFRIZ 2= 40 KBER R L R R I 4
R

TEFRE, YA EPHE, 074 A
Bl 4 REY T 1961 E NI THEFER
B B Y B A SR A T o B — Fh R 6%
ST FR (R UESE R # 8 R)A I , HiR o
N

CREK R TR R AR R B AL JEORE A
I E R EORSERDR KR A B, T
RIS, IR ORI TR 4% . B 5F
. EEMNFRmSBRPEAPRELLE, X
KEYhERLEPRERR P8 (HPRRK
o).

M BTN DR B TR A B SR SR N
EEY RN R, BHEHIETP,
X — G EUE T AT E 7 B 0 s AR ) R 2R
O Z M B E 5 = 5% . B Ak SR T
W R 2 (gt S A W AR B 2335 e R RD FR A
H T PR OK T 722 Joi B DA IR ] D ) Bk L
A B &R, AR — B ),
AT A Ry X — M B Y R EE, R
MICX R R,

1974 4E2 1981 4F[A], 7E3R[E DAFRRHE
NT, HZRIE = A DAE e  H E BEaeRA
Bt AT . MG /RIE ERF R DA R AR
BB B K 2 PR O 2 006 6 2 8 ) <P oK T Hp
B RS WM 23 o K B SRR IESE , 5
A K T HP o A R R i i AR I R R P

1980 4, WMEL AR Z2 i 50 45 5 25 R4 BOR
R TR AR S — OB B 7 R bR 4 O K T
FFF > (Flavobacterium farinofermentans), &
T # )& (Flavobacterium)®!

1982 4, it plg S5 U TN K 1T 8FF TR 1 49
Nr BRSO, BRPEXT 17 MR I8 I FES 7S
SCERAER N IZ TR R A AR S H S A AR
AR B 2 TR M TR, BRI i 44 T
KT T (Pseudomonas farinofermentans),
TR -

1984 4, Hp [ TR 2 o rp o0 TUAEBESE i
F2 B i A9 2 A SR S5 TR K T
FrRBEFRY oy 8 R BRI S AT R iR A (4
B EE R A”, flavtoxin A), FF i X B AT
WEER A 4 T8RS . S AL R
SEAT, 1 AT U CosHssO7 (K 3), &
Gifn ol 3-RWHE-17-H & 3E-6,18,21-— HI 3-
" Hk-2,4,8,12,14,18- B4 — fig*+2% [CAS 5.
11076-19-0; PubChem [ i TUPAC 4 Fx } (2E,4Z,

6R8Z,10E,14E,17S18E,202)-20-(carboxymethyl)-
6-methoxy-2,5,17-trimethyldocosa-2,4,8,10,14,18,
20-heptaenedioic acid], IELHEITHEEER A 5¢

BT =AM IE ) bongkrekic acid Ay [a]—# 24,
bongkrekic acid s F B B R K EE R R

DK P T TR A — P o JE AN TR A 1Y) — R s i
MR o HH T AR, KRR W] LL S 6 T4k
PR PSR /) BR T BR ¥% 32 25 M (adenine nucleotide
translocator, ANT)Z5 &, FH-BHIS 5 FHi2fE. ANT

3 KREEREHN

Figure 3 Chemical structure of bongkrekic acid.
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A% S R b, AR I B i T AR
I, IEHABRAET, ANT B3 A ADP
Meis BRI T, LR AR B BT A R
ATP ¥z B, gty 11020, e ANT
BEANE G, SOk IR B8 A4 i RE = N 35 2 2
g, A FEAMSET LU . iF. B
SR B P Re s ) BALARSE TP,

MHZ T, SFaEBRrKEERaE—7FRm
B &K (toxoflavin) &5 PE N 855 , L& 9 12
PR A S 3R R ) UK Gy R TR I A A
R AWM HREY, BEREMNS TN
C:H/NsO, (Bl 4), RGiansaNh 1,6-—H H-5,7-
T-1,5,6,7- DU A W BE FE (5, 4e) IE X BR =g Y
[CAS 5: 84-82-2; PubChem [3fi IUPAC 4 &
A1 1,6-dimethylpyrimido[5,4-€][1,2,4]triazine-5,7(1H,
6H)-dione] .

R FFEERTRK, Ko i+
TP AR, A4 A H0 Ak
9 Ha02, T S A i B B8 25 ™ A 40 3 440 L 1Y)
H LR DR B R S U RO R 2L
Pk, IS i AL AAS T R R It 1 S AR A

F ] 2 5 B I A o) MR f1 P L R R K T
WAT R T 2K LT . 91T 1987 45 F
AL . AN IRFI L. 2
ORI . X S . DNA “GC & & & il
B FPUR AN % — R AR bR A — & Sk [v]

4 BRRGHA

Figure 4 Chemical structure of toxoflavin.

—A, NETREEEE T, HXHHTE
AR A R AE RS e R, =
o S TR LSCHS I S 4 T AT TR TR 19 TREK THT AT
T A S B8 R MR B M T Y S b O R w44
Pseudomonas cocovenenans subsp. farinofermentans
(BB A1 B T T3 K T SV, T PR A <8 P B
FRLTRT) o 7 I 0 Ii) 76X 7 f 252 270 0] i 352 [] s £ B
AT 15 B R R REOK TR B ML TR 2 A4,
SERE . RBEHAL

20 22 90 4E4K, JrFAEM ek ek, AR
#i 16S rRNA EE[K [F] I 41 Ho R S5 05 45
Yabuuchi 5500 SCKE AR5 R TR 1 358 40 B B A
Ay T ST A S /R B EC & (Burkhol deria, LA
% FE 40 R # % W. H. Burkholder v 4%) F . 1995 4F,
Zhao “F!'01 . Gillis 251756 J5 i S 2 i B
W0 B RS AR e g R TR G TR e, PR IZ R 44
ki 2 A% B & Burkholderia cocovenenans (17
1A v B R PR IR

1999 43 21 Z2H), AR R 5
Coenye S¢US1 N 3 5] 2  E 4 SR 2 U0V03 Sy 3 ok
SDS-PAGE #EZHLIK 73 HT . DNA-DNA ZR585E
55 F1 16S—-23S rRNA K&K J5 41 Lo %t 55 45 R 9)
Ao T B T A o R TR TR S O RS A 5
FE JR 1% X 1 (Burkhol deria gladioli)3s 28 # 2
— , Fr LA B 444 Burkholderia gladioli pathovar
cocovenenans',

2020 4, F B AHSCHR T )L H Fe W it 9 i e
¥ J5 GB/T 4789.29—2003 (£ b LA A= 24
o PR P B AT K TR ARG 3 ) PORR RS
AP GB 4789.29—2020 { £ it 2 4> R bR B i
T K3 A e A R T T (IR
NI TR S ) B XRABSR I T
5 Burkholderia gladioli pathovar. cocovenenans A

Xt I 14 P SC A4 B
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Ll GB 4789.29—2020B1F &, 82 i (2021 4
3 7 11 EOHYERIFEIY A, TR (https://www.
cnki.net/) . J7 J7 (https://g.wanfangdata.com.cn/)
X2 AMESCEURE R R 2021 4E 3 T 1L HE
2024 4 7 J1 13 HRYAHESCHR, 4iit B. gladioli
pv. cocovenenans H 3C 44 BRI 1E L (18] 5).

ZLRG T, A S RBITRe S < &
T AT e K T PR AT (B 7 B P L P I K T I e )
Y4 B. gladioli pv. cocovenenans 1) H 3C 44 Fi
T3 2 F 0 e SO R A SRR AR AR I
B S B R EH AR B R AR IR W BUwW Y
4 e A TR SCfd <R AR b A R T TR R R
BOWAERT; A 6 RIMTHESC. 1 K Aw
B SN E Rl A= i (& B N AN S = L
B. gladioli pv. cocovenenans. M4, 134 21 &5
AT SC. 1R 2R SO R B0 25 115 B0 A o 1
DKTENEAP; 11 B PRE S, 1R A e S HAl
FHT M # R M R (R & 2024 427 H 13 H).

A WL7E GB 4789.29—2020 1E R 325, BF
A5} B. gladioli pv. cocovenenans ) H 3C 44
FRAEAEAS R DA o 3 TCBE 23 0 KAH DG A% B AR

7.7% 9.6%

3.8%
23.1% '

42.3%

13.5%

BEXMERE, YRR EFHERE . WA E A B
o RO A ERELAS AT BB 2 5 M ) R R X oA
J A v R R T TR T B AR R ISR Y R
GB 4789.29—2020 12 5 1% B AH K A il —
SRR Kb, ETFR LR S
I CAHRERLE T T B R R R IR
PR (HI 5 1% BRL D 7 8% K TR [Burkholderia
gladioli (Pseudomonas cocovenenans subsp.
farinofermentans) ] ik 56 J7 3211, ] DA v il
E# O 4 IR B B o 28 2 E R i Tl I
B. gladioli AYEUK A, IG5 A T H7#Y H 3T
LR HIXFERE S XAFRATLETCR, TEizbrik
ST TR SCHR TR, A5 S P R < BIREE AR S T
BEK LA 2 g g . AR E A BBFSE AR,
20 22 80 AEAKI 43 Hi o BB 25 M5 BRL L TR I K T
MEFH(P. cocovenenans subsp. farinofermentans)
5 B. gladioli Ff-dEf—XF0 & R —wi# H sk
INKRSEE AR 22—, RIR E A s B /R
[CIF(B. gladioli)ix—#ZFrZE/DiALIHE B. gladioli
pv. gladioli . B. gladioli pv. alliicola (¥ 2. & £ 9%
HPYF0 B. gladioli pv. agaricicola 7E N . X f#
“ BT AN SR R TR IR X — SR Ok & 4R

B. gladioli pv. cocovenenans Jf A%, R4

| REE LN
Pseudomonas cocovenenans
I 5 P o 7 K I I e
P. cocovenenans subsp. farinofermentans
J Bl A R P
Burkholderia gladioli
ST 2 8 T (B P 8 K AT I o)
B. gladioli (P. cocovenenans subsp. farinofermentans)
REHEN B R IE R B R (EY)
A pathovar of B. gladioli
I T R R TR T R R O AR R

B. gladioli pv. cocovenenans

5 GB 4789.29—2020 IE R\ 5L/ /5 Burkholderia gladioli pv. cocovenenans #1132 & # & F 1§57
Figure 5 Usage trends of the chinese name for Burkholderia gladioli pv. cocovenenans since the implementation

of GB 4789.29—2020.
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B e At 3 B A2 R (Ut 3 35 TG [ 2
HSCZO B R, AERRA B X 1) b2
AR FE IR BE #2425 A (e g, I — 3 IR 2y
HEA R E R G R o BIIRE, A R
E A SO RTERE >k £ 458 B. gladioli pv.
cocovenenans 8k 2s 8L, BRI, o Tk
BB RN, TEEIT B. gladioli pv.
cocovenenans H1 3L BRI IS S, LABTEEAS
[Fi] 1 A2 i

BEXT LR )8, A SCHE LB U« fi B T
A v B R TE R AR 2 B0 A2 > /E 4 B. gladioli
pv. cocovenenans [ H SCH R, HiHb R B A
b R R R IR W R R A A B R R o 2R R
F B. gladioli, ZZ#144 cocovenenans (Hf &+
B BT BT, SO AR TR M A
THR S, I HIRA PR SRk 2
AARZ A SeE], A 3 AE .
Hh, XEFIHA 3 2T E S04 I R EHAN SO
IRAEICHBOwR SR, ATt T SC4 PR
B R v R K 1 TG TR R T S0 AR
(B. gladioli pv. gladioli). JH & A 7 2 /R Qi
TEZHURE AR (B. gladioli pv. alliicola)flF &
AP o 8 IR T G I B 4% B0 22 F (B, gladioli pv.
agaricicola).

4 B &

N —H

AR R EE R —,
SRR PR E AT IR Z — R
] 7 1 288 €01 Suf, Fy A 1) 3 e 1 ARG % T i
L., 5£3% B. gladioli pv. cocovenenans P 7E i FH
e R, Al oI ER AR BRI ROA &
VLA T 995 2 ) A A 45 0 I AR R A . A SCTE
453 T B. gladioli pv. cocovenenans fHF 5T i
s, ¥ 51HE T B. gladioli pv. cocovenenans
MR SCA PR G O, A SO b ST ie el

B. gladioli pv. cocovenenans i 3244 ik il B
PRALE SRR R TR AR S (0 B
A B /RTE R MR B0R 2 FIE S B. gladioli pv.
cocovenenans I H LA PR, RIS, XFHA 3 255
AP T R R TR SO A R SC A R S —
Al R B % .
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