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Monitoring and pollution analysis of aflatoxins in dried chili and chili powder from the cities of
Shandong Province
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(Zibo Center for Disease Control and Prevention, Zibo Key Laboratory of Environmental Organic

Pollution and Population Health Monitoring and Analysis, Shandong Zibo 255026, China)

Abstract: Objective To evaluate the exposure levels and health risks of aflatoxins (AFT) in dried chili and chili
powder sold in Shandong Province. Methods AFT in chili and chili powder samples were determined using liquid
chromatography-triple quadrupole mass spectrometry, and aflatoxin exposure was calculated using the point evaluation
method. Results The detection rate of AFTB, was the highest in the 120 samples of dried chili and chili powder
investigated, at 21.7% (26/120). The proportion of samples exceeding the national standard limit was 8.3% (10/120) ;
the qualification rate was 91. 7% (110/120). The detection rate of AFTB, was 19. 2% (23/120), that of AFTG, was 5. 0%
(6/120) , and that of AFTG,was 0. 8% (1/120). The detection rate of AFT in chili powder was significantly higher than
that of dry chili samples (P<0.05). Daily dietary exposure to AFTB, accounted for 74. 1% of the total daily dietary
exposure to AFT. The incidence of liver cancer caused by dietary exposure to AFTB, was 0. 001 09/100 000 people.
Conclusion Relevant regulatory departments may strengthen the monitoring of aflatoxin pollution in the storage link of
chili products, formulate targeted measures according to the temperatures and humidities in each region, maximize the
control of aflatoxin pollution, and protect human health.
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Table 1 Calibration curve, detection limit and quantitative limit of the method were obtained

K i H WP [ s HfE i 207 7 R FE) K th B/ (pg/kg) R/ (pg/kg)
AFTB, 0.404~32.3 ¥=2.200x+0.175 0.999 7 0.03 0.10
AFTB, 0.101~8.08 y=0.282x+0.008 0.999 8 0.03 0.10
AFTG, 0.402~32.2 y=1.970x-0.014 0.999 4 0.03 0.10
AFTG, 0.101~8.08 y=0.4342+0.034 0.999 1 0.03 0.10

s 1 O T B o3 A AR b 3 A
[ e B K - B AFT IR 5 AR W, E 4T s 1] ik
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PR 1T A 3 A 2 LR 2.
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Table 2 Average recovery rate and precision of the method

were obtained (n=6)

120) , o ok B An R B2 09 5 8. 3%(10/120),

Ak R 91.7% (110/120) 5 AFTB, (4 K 1 2k 2

(19.2%,23/120) ; AFTG, B H H R EAK K 5. 0% (6/
120) ; AFTG, kit R A fe IR R 0. 8% (1/120) . Tk
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Table 3 Determination of 4 aflatoxin in 120 dried capsicum

and chili noodles

i) FEf/ Wi/ AR/ FHME/ KB/
i H o % % (pg/kg) (pg/kg)
AFTB, 120 21.7 91.7 0.790 0.520~10.6
AFTBZ 120 19.2 — 0.186 0.249~2.15
AFTG, 120 5.0 — 0.0610 0.608~0.734
AFTG, 120 0.8 — 0.030 1 ND~0.042 0

LSRIEIgE] WA/ (wg/kg)  SERHECR /% RSD/%
2.02 91.5 3.2
AFTB, 8.08 93.8 2.9
20.2 96.4 3.7
0.505 92.7 43
AFTB, 2.02 93.8 2.8
5.05 94.2 3.1
2.01 94.3 45
AFTG, 8.04 90.7 2.9
20.1 95.8 3.6
0.505 90.1 5.0
AFTG, 2.02 94.6 43
5.05 92.5 2.7
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Table 4 Results of 4 kinds of aflatoxin in 120 samples from some cities in Shandong Province (n=120)

AFTB, AFTB, AFTG, AFTG,
R T A v A e R/ Kot BE B/ o e B/ LR i fe Ko H TR/ Ko RS i e R H VR B/ Ko EE B
(pg/kg) (ng/kg) (ng/kg) (ng/kg)
QT 5.12 2 0.754 1 ND 0 ND 0
Y il 7.16 4 1.98 4 0.734 1 ND 0
LT 10.1 5 1.73 4 0.641 2 ND 0
R 10.6 3 2.15 3 0.608 1 0.0420 1
I 7.16 1 0.680 1 0.637 1 ND 0
Wi 1.08 4 0.481 3 ND 0 ND 0
LCTi 1.85 2 0.640 2 ND 0 ND 0
T 1.68 1 0.359 1 ND 0 ND 0
INT 10.0 2 1.73 2 0.718 1 ND 0
71 0.784 2 0.268 2 ND 0 ND 0

T ND AR A i
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0.527; AFTB, P=0. 675; AFTG, P=0.411; AFTG, P= W%,

0.861),
2.4 T BB HOUIAT 1) 45 S 53 A

ARG I 120 43 B 5, H b 1 SO BRI
FEG % 60 1y , AFTB, . AFTB, . AFTG, . AFTG, £ 3
i Y RS R )k 35.0% (21/60) . 35. 0% (21/
60) .10.0% (6/60) . 1.7% (1/60) ; AFTB, fil AFTB,
FE T BB A 1 255 00 R 8. 3% (5/60) .3.3%(2/
60) , AFTG, Fl AFTG, 4R K th o X 1 BRSO T
FE S 25 AT X7 R g0 RLAR LU VA R 5, T BROBURI B
[ FE 5 4 F AFT K 1 36 22 5 B H A G2 5 L (P<
0. 05) , H BRI A9 Kz H %6 1 F 1 38U
2.5 HHNEE RN RBETA T

AR JECFA #E77 19 AFTB, FE T 95 4 1 16 ¢
305 45 A L0 AR A8 7R Ml B BURUTET AFTB,
JREE Y 2 K SF 3.30 g/d BF,AFTB, B9 H G2 252
il 4 F AFT HEE & R8RS 8= 74. 1%, LLLRA
HBsAg #4H5 % 5.21% iF , Il R AT R AFTB, &
T P BUIHE K% 0.001 09/10 J7 A .

3 Wi

YF AFT XK ™5 f5 5 5% E 100 24~
AR T AFT BB E AR, Hd R
LSUINER: 7N AR I S I N NS PSS E ]
AFT (1 R BRI ZE ok . FR E AU XS AFTB, fie K AH A
AT E R (5. 0 we/kg) o 1A T BRI
AT B 4G 25 SR s AFTB, 9K 385 4 Fh AFT 46
R BEH Y 46.3%, AFTB, () H S RE RS 4
AFT H R RFE S BN 74, 1%, 80 AFTB, 2 5 5%
B PP A X LU AR 4 T B gt R XU T Al LA AR
B E X . AFTB, BRI 45 L7 5.0 we/kg LA,
SRR TR TS g, 5 AT E A AE2015 A% s
AR X T B R AFTB, V5 Je il 2 | S 40 4510 4
M E RSP 4 R AFT 75 4Lk 0 B, BE T
SE2014 AF BUAR T B R LA R R X KA RS
JUIR DL EE R — 2 X T SRR I S M A 669 1y
BRAURE & AFTB, 8 b 26 (14. 35% ) b AS WF 5 0 =
TOSUN ZF20 G W + B 15 0 BOAURE & Ar 5
(60. 0% ) Lt A 5 7™ 5, 15 B[] — Fob 40 I 6 S () [
FEAFAE T AFT 15 YR 0 KA [, AAF 58 5 XF 1L
ZRAE Y ORI R T AR ART B R I 6 24 b i
TG Yt S A X, AFTB, & 2% 58U
I ) R L ORI B T B T AFT T5
AROU BN £ 2 58 PP A AL, U AFTB, 19 1% 2 37
Fa bR Ry 22 BB W 00 R, AT 5T U X6 SEURRURI AL
i EAT T A, LU S K B kAT

2 Tk A A TR B UBURI B T A7 7
—E M AFT 5 4% K th R A HG G A I B,
o BRI A5 8.3%, Ak EN 91. 7%,
IYREA A Z B Z T AFT {5 Q415 00, A7 78— E f e K
W o AN UCITAl B4 T BRI 3BT ) o R T A o R
5, A A o R A AR 7 T A 2 AR B
e A B R T T 4 A W A K B R
RETH BR AFT 89577 A 2 AFT 75 G i 2B
R O A R R AR R AT R
KOy 78 A JL Az i AN A I T o A B O AR
Ui X A i BT ART T35 4 (45 i, 0 R AR 4
B A oSG AN [ I E B A i AR
R 7B 1 ) B RE AR T g, O N R R AR 4
fl o S A, 4 BE A OC BR R v Y R i g SR
fily S8 S R o R T AR A M A A AT

5% 3Lk

[ ] R, SHEE . v RO (3 sl a0 A S 737 A 0 AR R o o

Wl TR B A AR ] RE 5alE, 2021, 34(6) :
160-162.
LIU Q, MA Y. Optimization of conditions for determination of
aflatoxin B, in grain and oil samples by high performance liquid
chromatography with iodine reagent derivatization after column
[J]. Cereals & Oils, 2021, 34(6): 160-162.

[2] G, MR, BRIEAE, . =400 i i 4 g o Ak

ARRE H PO B A& A B A BL.B2.G1 G2 Y
WroElI]. hE 2, 2021, 52(17): 5275-5286.
FANM X, FUX T, CHEN Y F, et al. Quantitative study of total
amount of aflatoxins B1 and B1, B2, G1 and G2 in Chinese herbal
pieces by colloidal gold immunoaffinity method [J]. Chinese
Traditional and Herbal Drugs, 2021, 52(17): 5275-5286.

[3] XBEN, A28, EEER, &R 5 M i a5 &1
BT[], b EORHE Y 2 4L, 2022, 44(4) : 729-738.

LIU X H, BAIY Z, YUE X F, et al. Investigation of aflatoxin
contamination in agricultural products and foods [J]. Chinese
Journal of Oil Crop Sciences, 2022, 44(4): 729-738.

(4] B2 fah g b 2 i & 2 AW BOR 07 [T]. A
fir, 2021, 27(14) : 47-49.

ZHAO L. Analysis of aflatoxin detection technology in cereals,
oils and foods[ J]. Modern Food, 2021, 27(14): 47-49.

[5] #iafe, MBar. @ BORAH 35 2 I 2 I8 2l % 2 il oh o ih 5
BEREM R G E42FH, 2022(8): 73-75.

DALY H, QI Q. Determination of aflatoxin M, in sports nutrition
food by HPLC[ J]. China Food Safety Magazine , 2022(8) : 73-75.

[6] EH, Wik, Kmifh, % Mo XFELZE TRl GEER
AFB . AFB, AFG,  AFG, 1975 Qe PE 4 [J]. & &b Tk B 42,
2019, 40(12): 211-217.

WANG Y, HU T, ZHU L W, et al. Contamination evaluation of
aflatoxin AFB,, AFB,, AFG, and AFG, in buckwheat foods from

some areas| J]. Science and Technology of Food Industry, 2019,



—160—

B AR R
CHINESE JOURNAL OF FOOD HYGIENE

2024 4E%f 36 4455 2 W

[7]

[11]

[12]

[14]

40(12): 211-217.
S, Wi/, 22/, 45 . QuECKhERS $ I - 20 AH (4
I i 0 E 8 Lt R 4 Rl B R R A )] AR -
L2 53ME, 2019, 55(4) : 442-446.
YE X L, CHEN X Y, JIANG X H, et al. Determination of 4
aflatoxins in Cordyceps taishanensis by high performance liquid
chromatography with QuEChERS extraction[ J]. Physical Testing
and Chemical Analysis Part B (Chemical Analysis) , 2019, 55
(4): 442-446.
KRB, BRY, EAF, &R OL R RO % -5 5T
PRI EE A T 4R B AR T] WM B A,
2021, 32(2): 114-117.
WU J W, LI J L, WANG S Z, et al. Determination of four
aflatoxins in peanut by isotope-dilution liquid chromatography-
tandem mass spectrometry [J]. Henan Journal of Preventive
Medicine, 2021, 32(2): 114-117.
JAHEAE, A2, W /NAL L UPLC-MS/MS i 5 BT K K v 6 b
M ARFR M) &R, 2019, 40(5): 240-243.
ZHOU Y H, LI T, PAN X H. The methods of simultaneous
determination of 6 kinds of aflatoxins in gelatin cake by UPLC-
MS/MS[J]. The Food Industry, 2019, 40(5): 240-243.
R DM A E 2 e, WA 250 B LR
B 22 A T bR B b B R R B R AN G E
GB 5009.22—2016[ S1. JLxt: o EHREH AAE, 2017.
National Health and Family Planning Commission, National Food
and Drug Administration. National food safety standard-Determination
of aflatoxin B & G in foods: GB 5009.22—2016 [S]. Beijing:
Standards Press of China, 2017.
[ 58 DA AR A 7 22 D 2, I 0l 24 M B A LR
b 2 4 [ G o £ Al P LT A R iR GB 2761—2017
[S]. dbnt. dE AR R, 2017.
National Health and Family Planning Commission, National Food
and Drug Administration. National food safety standard- Maximum
levels of mycotoxins in foods: GB 2761—2017 [S]. Beijing:
Standards Press of China, 2017.
TSR, W, JRAE, AF L AR M DX R Bl i
B A6 7 1 22 B TS Bk F ARG B KU PEA D], o
B AL T A, 2022, 38(4): 444-448.
WANG H R, JIANG Y S, ZHOU J, et al. Contamination and
human health risk assessment of indicative polychlorinated biphenyls
(PCBs) in meats and eggs in five provincial-level regions across
China [J]. Chinese Journal of Public Health, 2022, 38 (4) :
444-448.
BT, iUk, S, 5 2015—2019 4E W R A Tl AR KT
sty HRAY T G bR M 0 R A R IR DA (). AR T B A
2022, 49(1): 37-40.
YANG L, YE B, HAN H, et al. Monitoring and exposure risk
assessment of lead pollution in commercially cereal and tuber
products in Henan, 2015—2019[J]. Modern Preventive Medicine ,
2022, 49(1): 37-40.
HIE, EORN, ML, A5 BN T R A e R R AT IR

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

DR Cr R B VP AN (). BUR BB B2 27, 2021, 48(4): 632-635.
DONG F G, GONG C B, SUN H P, et al. Contamination and
dietary exposure assessment of aflatoxin in food samples of Yantai
city[J]. Modern Preventive Medicine, 2021, 48(4): 632-635.
2, SR . 2005—2012 4F 1N R4 Bt £ B 75 PR A R A T
BRI HT L) ], BB BE 22185, 2014, 20(4) : 247-249.
JI D, ZHANG L. Analysis on epidemicological trend and
characteristics of acute hepatitis B, Shandong province, 2005—
2012[J]. Preventive Medicine Tribune, 2014, 20(4) : 247-249.
FAREE, BEAIL, XA, 201842019 4R AT 1 B 4E 4=
) it e A ol B R R R TS K IR A ()] B A A e
&, 2021, 31(9): 1127-1129.

WANG S T, HUANG X H, LIU S'Y, et al. Investigation on
contamination of 4 aflatoxins in peanut products in Hangzhou
from 2018 to 2019 [J]. Chinese Journal of Health Laboratory
Technology, 2021, 31(9): 1127-1129.

BRI, G, e, AT IR L B R R R B,
HyFR 2R S PR ()] BUR BRI R 2%, 2020, 47(2): 252-255.
WANG C S, FAN Y Y, LONG X, et al. Exposure risk
assessment of aflatoxin B, in some foods in Nanning[]]. Modern
Preventive Medicine, 2020, 47(2): 252-255.

PSS, ABWEAR, AWM, 45 . 0 T 4 DT A O b
i 25 3 % B, 5 g A [J]. A 36 T 5 BRI, 2015, 26
(6)101-102.

FU G M, DENG X D, LI B B, et al. Investigation on aflatoxin
B1 pollution of Chili Powder sold in Xindu district of Chengdu
[J]. Journal of Public Health and Preventive Medicine, 2015,
26(6)101-102.

SELHT, m R, PR . 28246 2 4 b il A 7 RS e
ARBLIHTLT]. b ARG S 2%k, 2021, 31(14): 1767-1769.
WU H M, GAO H G, CHEN L. Pollution analysis of 4 kinds of
aflatoxins in market food in Shaoxing [J]. Chinese Journal of
Health Laboratory Technology, 2021, 31(14): 1767-1769.
DR, BT, EWIUR, 25 . 2014 47 URR T 85 5 UL A o R &
R LR TS YRBLLT ], TARFSE, 2017, 46(2) : 324-327.
CHEN Y H, LING L, WANG S Y, et al. Pollution status of
common spice molds and mycotoxins sold in Chengdu in 2014
[J]. Journal of Hygiene Research, 2017, 46(2): 324-327.
T, B, BRE, SF . SN BT A b s R RE R B Y
TG RIE AL ()] SEMA RS, 2012, 40(1): 141-143.

GAO B, WANG Y, CHEN X, et al. Investigation on aflatoxin
B, contamination in chilli products of Guizhou province [J].
Guizhou Agricultural Sciences, 2012, 40(1): 141-143.

TOSUN H, ARSLAN R. Determination of aflatoxin B, levels in
organic spices and herbs[J]. The Scientific World Journal, 2013,
2013: 1-4.

PRIMIEE , B AR5, 458 . 3 TR0 B 00 25 76 D g oK P B
BRI I AL, 2022, 39(12): 165-168.

CHEN C C, CHANG C L, LI C. Effects of room temperature on
the determination of corn mycotoxins by ELLSA[J]. Modern Food ,
2022, 39(12): 165-168.



