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Contaminations of mold and mycotoxin in spices sold in Guizhou Province
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(Guizhou Provincial Center for Disease Control and Prevention, Guizhou Guiyang 550004, China)

Abstract: Objective To understand the mold and mycotoxin contamination status of spices sold in Guizhou Province,
and to provide scientific basis for formulating pollution control measures. Mthods A total of 260 samples of sold spice were
collected from 2022 to 2023 in Guizhou Province. Mold counting of these samples were detected according to the national
food safety standard (GB 4789. 15—2016) , and isolated molds were identified using morphology and mass spectrometry
methods. Fifty-two mold positive samples were randomly selected to detecte aflatoxin B,, B,, G,, G, and ochratoxin.
Results  72.31% (188/260) of the samples were contaminated with mold, with an average contamination level of 5. 1x
10° CFU/g. Molds were detected in all types and different packaging types of spice samples. There was a statistically
significant difference in the detection rate of samples collected in different quarters (P<0.05). The samples mainly
contaminated mold of genera Aspergillus, Rhizopus, Mucor and Penicillium, of which 34.14% (155/454) were toxin
producing mold. The total detection rate of mycotoxins was 48. 08% (25/52) , mainly including AFTB, and OTA. Two or
more mycotoxins were detected simultaneously in 13.46% (7/52) of the samples. The detection rate of AFTG, in
prepackaged samples was significantly higher than that in bulk samples. The exceeding rate of AFTB, was 5. 77% (3/52).
Conclusion There was mold and mycotoxin contamination in spices sold in Guizhou Province. It is recommended to
strengthen the monitoring and management of spices to provide scientific basis for risk assessment and developing relevant
standards.

Key words: Spice; mold; mycotoxin; contamination; species identification

%% B #7:2024-05-03

E&WEH:EMNETEERZENERARESTA (g2wkj2023-491) ; R M B ELFRB SEH A A E R BB (RCID2105) ; M AR #
R E (BREZE(2021) #4355 ); RMEAREYAES ELMERFHIEE S = (ZDSYS[2023]004)

EEE N @k X B ZERF ALFTQARKMENEE  E-mail: 437593452@qq.com

BIEEE: AL X ZEETF AT AIRRZARNERNL5F4E E-mail: zhouli0812@126.com



AR AR

—1154—

CHINESE JOURNAL OF FOOD HYGIENE

2024 445 36 45 10 1

R H W R A AT e BRI T B
R BRAEUR A R AR AR W) PR R R B o R R
MBI R BR T4 S A B R A
SRR B R A 3R A R DU P R B
BN A 7 O L A AR R ORI T A R 3
i 25 B Y R A B XML L A ) 32 B R T AE R W)
YL BN A R AR, B R S W e
BT B B AU BOR A R ORI AR
R B s 2 A A B AU B AR G
R A B BUB D 1 R A KU .
A BT B 2 7 3 H AT 2R 4 R AR B Y
Jra i T E R AR B BN RE AL A
I BT, A 1B R T A S R 10 b B RURE 9 IR
T, 0 UK TR AR AR 0 5 R AT B RE
RN iih VNN ERCWA LT e S R g EE
B BT R T YA R 2 IR B Ok
Fot it o

FIR B b 22 4 16 508 AR 28 b B0 L 1T X
2 B2 T R BR B AR E  FLTH B R A9 FR BB E LA
w0 iR TE R By, K T A o R R IS G A9 B 5 A
AR RR O B Z o ARBESEN S A
A ORE R T R T RS YR DU TT R A A ST, A
BB RS RO SN AR R A ORI i — P
B2 5N 45 A ¥ORE A B BT S ML, DT DAl G Ak B
JRUISE , Sy ) 5 175 24 4 ol 15 it ALk =2 A

1 #RE5F®
1.1 FERCRE

2022—2023 4, 7F 5t M A R AL T B A o BHEE
260 13, Horp 2022 4E R AE 152 4y, 2023 4F KA
108 Y o 55 —Z= [ RAE 31 10,55 —Z 1 REkE 93 1y,
O 2RI ORAE 107 Oy 50 DU 2R ORAE 29 fy . R
AL 40 17, AR 40 17, SAA 40 17, 04K 40 17,
JNAA 20 0, LK 20 L BRAZ 1S L A LS
WAEE 10 63, & it 10 6, MKy 5 4y, + =& 5
260 3 FF i o AL ke AR 2R 66 £, O RE AL L
194 147y .
1.2 FEAEE 50

TE 3 H W B 572 46 (35 B MMM /A F] ) ; MALDI-
TOF & A7 Ak ] 5 33 A% (7[5 Bruker 23 7)) ; 9624 56
B ({8 H Leica 28 ) ; SCIEX QTRAP 6500+ — U
PR BRI BT i A (S B AB SCIEX A H]) o

oDl IEDRAR: Y IR S R By JANERE S
B VIR AR TR 5L (AR ERBLA | s A8 (53
af  E RN s PR (s, BT h T Ad) &
i ({033 40, 92 [ Thermo Fisher 23 ) ; & [ 5 8 &

B,.B,.G, .G, flffi i & # & OTA br i i (75 5 3 I
b= /AEIDI
1.3 ik
13,1 FEHEOR %

i BB E bR GB 4789. 15—2016"", 2K FHF- M i %0k
XF A AR S AT R TR R A 25 2 A B3 7 e
D7 IEXT o B R AT 5 0E - 2% AR GB 4789. 16—
2016 % B B E A7 0 25 22 508 o FF B R 0 1 R W B
D [REAR R R RG R R BN R, B
OB F2 9, SR T W IR A 20 A BT GE S, K
A F ] o 3 S5 7 5 7
1.3.2 HWEEKRN

K H 5 T A S B R i B B3 BROAS [ e
J ATl 25 2 A0 L K Gy A [) Rl T 8 R R
52 5y . #MEFR GB 5009. 22—2016"7", 2% JH [a] i &
s T8 YR A €8 3 R IO T 3 3 A DR 1 i A
% B,.B,.G, fl G,(Aflatoxin B,, B,, G, and G,, AFTB,,
AFTB,,AFTG,,AFTG,) & i . & EHR GB 5009. 96—
2016, 5K FH Ho 92 2% T2 M v Ak VB0 20335 £ 1G0T i
G DN A o G b Bl S B E A (Ochratoxin A, OTA)
L
1.4 TFMdsiE

FE & R B & B R OB L IR E AR GB 2761—
2017 AT PEMY
1.5 Gt

G0 5 1 45 1 43 BT >R T SPSS 19. 0 B, %
B HE B R ) 2 K56, P<0. 05 22 A it 78 X,

2 H#R
2.1 B RLEE A RS BT Gk Ol
2,101 TR R EAE Y 2 TS Gk B0

260 ) T FRRE P 188 A H B B, G R
H 72, 31% A A FP 2R i 10 8 A A S LR LR 1
JIE A 2 00 A S RS R T, TR R A R R
7 90.00% (18/20) , /\ fi ki i R 4 Ik 24 50. 00%
(10/20) , - = 7 7 BHRE 5 i A 26 22 R B e it
L (=14.12,P=0.23) . & HFE S B8 B 15
JE I EEAE R AE 100~1 000 CFU/g(SFI1H R 5. 1%
10° CFU/g) , i tb ol 34.23%(89/260) , H: b T 75
FE & LB 5 5 R 50. 00% (10/20) , [ 7 B b 1] i
fiK R 13.33%(2/15) o LA 3 RbFh 2 00 188 AL A, 85
BRI R0l L0 g (B DAL B, X 188 1 K 1) 25 1T 119
T or B SRR R S5 PR W 1, SR TS
PR de i, N AR [ — Bl 2 3 BEAS TR RE AR 11
B R T YLR A A [, G T A RSUAS [R] R A ] 22 5
K, mik 3,93 MR 2, T = F AR A A Y



SN A TR AR A L RS YR BT 5

Ii) Jig ke , 45

—1155—

2 5 d /N AL 0. 67 R .

F 1 2022—2023 4F 5t M 44 260 3 A [] Fh 25 T o B RE i 10 85 B V5 Gk i

Table 1  Mold contamination in 260 different types of spice samples in Guizhou Province from 2022 to 2023
. N , e <10 CFU/g >10~100 CFU/g >100~1000 CFU/g >1000 CFU/g
ekt FEREC KA BRI E, — T
Hik :;1,\ :ﬁ/ﬁj\ KR /% CFU/ R 5 1 /9% sitese TR e
> B [ ‘0 ‘0 (4 0
=17 (CFU/¢) /b i/ /% /b
e 40 31 77.50 6.5%10° 9 22.50 4 10.00 15 37.50 12 30.00
AR 40 25 62.50 2.2x10° 15 37.50 8 20.00 13 32.50 4 10.00
B 40 29 72.50 1.1x10* 11 27.50 5 12.50 14 35.00 10 25.00
sk 40 33 82.50 1.1x10° 7 17.50 9 22.50 15 37.50 9 22.50
| 20 10 50.00 4.5x10% 10 50.00 4 20.00 5 25.00 1 5.00
HA 20 18 90.00 1.2x10* 2 10.00 1 5.00 10 50.00 7 35.00
¥ e 15 12 80.00 1.6x10° 3 20.00 4 26.67 4 26.67 4 26.67
[k 15 10 66.67 3.2x10° 5 33.33 3 20.00 2 13.33 5 33.33
P A 10 7 70.00 7.0x10° 3 30.00 0 0.00 4 40.00 3 30.00
At 10 7 70.00 1.5%10° 3 30.00 1 10.00 4 40.00 2 20.00
WA Ay 5 3 60.00 5.7x10° 2 40.00 1 20.00 1 20.00 1 20.00
+ =% 5 3 60.00 6.9%10> 2 40.00 0 0.00 2 40.00 1 20.00
ERis 260 188 72.31 5.1x10° 72 27.69 40 15.38 89 34.23 59 22.69
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Figure 1  Mold counting results in 188 different types of spice samples in Guizhou Province from 2022 to 2023
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Table 2 Mold contamination of spice samples in 260 different packing types in Guizhou Province from 2022 to 2023

N . NI <10 CFU/ >10~100 CFU/g  =100~1 000 CFU/ >1 000 CFU/
RS R BRI ECP ) — £ "y £ E_—— £

11,45 24 A1 2R/ % FE i AL FE i R FE AL FE
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i 2% 66 49 74.24 2.0x10° 17 25.76 13 19.70 23 34.85 13 19.70
ke 194 139 71.65 6.2x10° 55 28.35 27 13.92 66 34.02 46 23.71
At 260 188 72.31 5.1x10° 72 27.69 40 15.38 89 34.23 59 22.69
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Figure 2 Mold counting results of 188 spice samples collected

in different quarters in Guizhou Province from 2022 to 2023
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Figure 3 Distribution of mold genera in 188 different types of spice samples in Guizhou Province from 2022 to 2023
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Figure 4 Species identification of main genera of mold in 188 spice samples in Guizhou Province from 2022 to 2023

2.3 HW#ERK L

52 1355 T B VE B BHEE i b 25 O FE A L
B R, KRR 48. 08%. HiHr, 6 (3B i [F G
PR ELTRBE 2, 20 300 1 A AEAR L Oy BRARL .1 O A AR
2R HRAN L HA B K I L B2 R O AFTB +
AFTB, 3 {3} \AFTG,+OTA 2 {5 \AFTB,+AFTG, 1 3.
F3AN 1A FOREE L R B A Y AFTG, AFTB,.OTA 3 Ff
FLTR B 2R XA I R T EUE Y 160 CFU /g,
WM EE A MER TR RS ZE R EE K&
HEo 5 F HE R G2 E BRI R R
AFTB,(26.92%) .0TA (17.31%) . AFTG,(11.54%)
1 AFTB,(7.69%) , KK AFTG,. il #y 9 Fi 7
FORF IR LR R O R AR AR 0 L R
N OLTE LR 3, Forb Kt AFTB, (19 R 5B AL R
FUBBL ; B\ A R A oh , HoR R 2B 46 ) AFTB,;

K AFTG, 1 Sk £08% BB 5 ABUR 175 8 5 4
OTA [ R HC8R VT 77 AR\ A 3 4 R0 A I
25 3 FU TR 75 K BHPEFE S A 16 ) KR A (64. 00% ) £ 13
FREERE U, 22 0 i A A Y T

P 2 28 R 1) A o LR S A LT B R
R R DL TE LR 4. BALR AR B 2 EAG Y AFTG, ,
Kt H 26. 67%(4/15) o HUERAE T EEAH AFTB,,
K N 29.73% (11/37) . K 09 DU R B B 2 R
T AL AFTG, R R 22 5 A G it 22 8 L (y'=4. 73,
P=0.03) , HoAx = Fp BT 5 R 0k R 22 R LG
R, OTA Y3475 YK o i, 0 24. 90 pg/ke;
AFTG, 93475 Y K F MK, Ol 13,92 pg/kg; AFTB,
DL K AFTB, (4°F- 3475 L K F- 43 51 R 19. 81 we/kg il
14.47 peg/kg. 15 Y i K {H i & 28 AFTB,, K
99. 68 pg/kg; AFTB, AFTG, Fl OTA (475 Y &% K4



—1158—

CHINESE JOURNAL OF FOOD HYGIENE

AR AR

2024 445 36 45 10 1

R i A L R 2R G T 45 2R

Table 3 Detection results of mycotoxins in different types of 52 spices samples in Guizhou Province from 2022 to 2023
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Table 4  Detection results of mycotoxins in 52 different packing types of spices samples in Guizhou Province from 2022 to 2023
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