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Correlation of meteorological and other characteristic factors with aflatoxin B, pollution in peanut oil
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Abstract: Objective To reveal the effects of specific factors on aflatoxin B, (AFB,) contamination in peanut oil and
the status of AFB, contamination in peanut oil in Guangdong Province from 2017 to 2018 was taken as an example.
Methods A total of 637 peanut oil samples were collected from 21 cities in Guangdong Province from 2017 to 2018, and
their labels were recorded. The content of AFB, in peanut oil was detected according to “GB 5009.22—2016
Determination of aflatoxin group B and group G in foods”. The temperature data of manufacturing place was obtained from
ECMWF Reanalysis v5 database (ERA5) and the average temperature of the month before production was calculated, and
the correlation between temperature and AFB, content was then analyzed. Results The total detection rate of AFB, in peanut
oil samples was 65. 3% with 24. 6% over-standard rate. There was no over-standard sample in the standardized packages,
while the bulk samples had a higher over-standard level rate and the median content of AFB, was significantly higher than
that in the standardized package samples. Among several meteorological factors, average temperature of the month before
peanut oil production had a strong relevance to the over-standard rate and content of AFB, in the samples. The median
content of AFB, in bulk peanut oil samples with average temperature of pre-production above 25 ‘C was about 3.5 times
that of the samples with average temperature below 22 ‘C. However, other meteorological factors showed no correlation
with AFB, content in peanut oil. Conclusion AFB, in bulk peanut oil samples in Guangdong Province from 2017 to 2018

has a high over-standard rate, and the average temperature of pre-production is a key factor affecting the content of AFB,.
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Therefore, the government should raise the awareness of the production environment and production process to ensure the

quality of bulk peanut oil and reduce the risk of AFB, exposure and other risks.

Key words: Aflatoxin B,; peanut oil; monitoring analysis; air temperature
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Table 1  Regional longitude and latitude division of various
cities in Guangdong Province
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Table 2 AFB, detection and exceeding levels of peanut oil samples in different attribute classification
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AFB, content levels of samples detected by different packaging types in different sampling sites at production-test intervals
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Figure 2 peanut oil production and distribution routes in 2017—2018
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Table 3 AFB, content in peanut oil samples and detection level of bulk samples in Guangdong Province
N e AFB1 i $0 5 5t (P ~Py , ug/kg) AFBL %6/ %

i) R it IR (i LE 9] T o T o e
X 1 43 97.4 0.3 (0.3-4.9) 8.1(0.3-94.5) 412 771
b X 2 42 73.8 1.9(0.3-5.4) 13.0(0.3-151.5) 58.3 81.0
HIX 3 55 63.6 0.3(0.3-5.0) 5.8(0.3-98.6) 47.2 60.0
Hb X 4 139 60.4 0.3(0.3-4.8) 13.8(0.3-138.0) 44.6 79.9
X S 53 65.2 0.3 (0.3-7.5) 3.9 (0.3-100.0) 38.5 64.2
HIX 6 7 80.3 1.9 (0.3-4.7) 5.4(0.3-144.4) 545 65.3
HIX 7 34 76.6 1.4 (0.3-6.5) 12.2(0.3-53.3) 50.0 79.4
2.3 AURAZRENS S W BCR AL AL AFB, S5 K MR E IR RS IR TR R R A

K

A6 T B AFB, 3 R R T A2 Bl A TS Y Y
A6 2B JERE T IR B b AR R AR P ki A
AR PR — B KO SE I DT R W AE A T
5L . P, BT ERAS S AR A5 A8 A R
A FERT 1A H BB AR R RRK R SR DL A

[F] AP XTRE v AFB, & 5 5200

5 OR N T8 B AL R IE A AR EREA
KRR BREHBHZES (L 4,P>0.05),
g R B AR RE S Y AFB, K- 5843
REWERFAERIRE ., MERT & AP
RCAFB, K R S AR R W LT 3) . AFB, &

4 RERCT AFB S AR S TR A R P o A

Table 4  Distribution of AFB, levels and contents in various meteorological factors

s % JE AL RERE R AL
B o 2L L/ (g /ke) Far A bR 5 bR B/ (g /kg)
TR/ C
&K (<22) 29 3.70 42 23 10.00
KA (22~25) 11 4.24 7 8 24.10
K (>25) 33 3.77 37 65 34.80
:Fii‘]/ﬁ»lz%7k%/mm
KK (<4.35) 38 3.90 37 33 14.25
h7K - (4.4~10.2) 20 3.92 41 51 24.15
E K (>10.2) 15 2.92 8 12 36.90
-5 i /hPa
%7K (<100.23) 27 3.33 23 24 20.30
h 7K (100.23~100.86) 26 4.06 30 41 33.10
257K (>100.86) 20 4.15 33 31 16.65
S HAH XV R/ %
ik 7K 3 (<70.1) 15 4.34 15 14 19.30
K F(70.1~79.1) 24 3.90 35 34 18.50
=K (>79.1) 34 3.31 36 48 23.60
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Figure 3 Influence of various meteorological factors on the content of AFB, in bulk samples

A o7 B R R SR 4 A9 10. 00 we/kg b T E R
ZH10 34. 80 wg/kg, [ I AFB, K HiAE 5 o B A5 A 5
Fe i M 35. 4% - THE 63. 7%, X Ui TSR TH
fiE 12 14 in A€ A Bl it 2 4 LR TS P KO o R
S B K DL BRI B 2 B A P AFB, i
7 B3 bt 2 DR 28 KT v i i i A (25 S e g
M E (R 4) . A3 B KR SEEAE D
ST 17 A0 T B X BCEE AR i R AFB, AR A i L A
JC R

3 iFig

i AFB, 15 B KO — BRI DL
A W BT S A TR . FRE H AT X AFB, 7R
i TP T Y S AR R A B R AR R L (H AR AR
MR AFB, 1975 YRR B R 7™ . T 0 IF 5% 4%
Br T IR E 2B BN Ek e SRS T AT 1975
Pl il , o fe A AF BYRG HRR 24, 24% P34 & i
M 80.27 ;Lg/kg[”]o TUNESE R T & F 13 44
A B PR RAEIE AR AR B SR R B AFB, 1R H R
N 21.7%, HAEA AF 15 9 52 ST 2 0 i S0RRAE , B
B 75 YRR B R T A A i A [ AR AR A
AR D AR 15 Bk i A5 R R 13, 2% fEAERE
AAFTETS Y s gk AL R R E N 2 X R e
E SR 2 AR T340 YT

X AR M X, A 5 R, 2005—2006 4F )
A M X A6 B AR 5 Y HE AR R A ] 17, 6%
2009—2013 4 ] M b X 48 A 3 5 il 5 B K 5 YL
BRI 4.39% ", 2015 45 AR 1 DX A6 AR il rp B il 2

FFRIGYMAR RN 8.5% ", FEMBIREE S P, 2
A AFB 5 Y i H . ARBFE SRS 20
I8 — B, 78 2017—2018 4F$l1 K5 (1% 7 28 3 AF 5
AFB, B H 2k 65% M AR F N 24% , Hob bR ke
ft 4R R HCRE AR AR I XS g R e A e A
Az AT A TR bR oL E S AFB, K F 1B
A6 25 I 0 B AT A Y B AFB, BRI o 0 T R
A6 AR T T TR RO RE , AFB, i & P Y T kR A
A3k 28. 9%, A UL, 3R ECHE A A i s KT 1
AFB 15 AN B

TCAE 0 B PR A AR T 3 R AR T R L A
FEWREE R pH (H 5 . R A B B A R
538 W AE ) (RETE 12 °C~43 C TR 4 77) HH &3
A FE R 2 B S AR T B I S R - A B R
Ae T HeE AR A IR AR A T/NEE YT A
— UM R W SR AR AR T A AR A . R
RAR RAH AR A B B A A A W S /ISCAR T
Jei A ) K B il R Y A S 32 B A AR S
YeIpre b B F . AW SR o A A =R 1A
H S SR il AFB, 75 5 K - 77 78 W 3 Y
SRR, HL X Fh G HE M 7E EOR AR AR b A o B
S BORFE SR AFB, B A 8RR = KT 1 R K
it DA KA XV B A B AR KO A i E R B
Goitat2e 5o M E SR GR A O B R R
5AETTAR P Y B AR T T0% (X 12 B R
65%) , X H T AR Hh IX = B B T 4 il o il B AR 4K
Az BB RE R AT T B IR B 32 BR T AR B T R
B FURE SRR A5 B S DR 22 TR T AE B A T



B AR R
CHINESE JOURNAL OF FOOD HYGIENE

—678—

20224E%0 34 55 4 W

AR ME DL B 22 5 . AR T R AR AR T A e Al
IMEDT P E AR  HE L8 T AR
S VBRI TG T AR IR AR A i
IS S BUE S AFBL W AR . KRB
T AR 77 Al AT AR B4 B 58 3 14 TSR 5 =X )
BF LA 7= T A AR A 0 T AT RE 98 R F B Ot
A B F i K A 3 A T T — B BRI AFB, Y
o, AT AR TIE H 20 R A o A A T
UL (W AE A TG HH AFB, B As

A FEAE FAE T A, X T 4% T LA B AE A= 3
Bl REAE QDR A R Ml S AR —
Jr BR A 5 38 43 B i 1) Ja 1 R A A B i 2 HE LA
HH G 4 21 BEAT 43 BT 5 A BN G B R 2 R A
T 235 5 110 1 1 M L B AR R )R DG R AE R — i 1 R
Ml o PRI, R3S SRR S &, B R AR T
IF AR BB RE A5 B SR B, DLARAS B N A RO 45 R, L
010 HR DG B 2 4 B R0 R DL B AR R

T 7R M X A6 2 7 B AR, 2 A R
Y 129% , [R) B A 02 78 Az Tl 0 v 1 2% b IX . AR B 5% LA
2017—2018 4F ) 7= Hh X AL A TR & R 4], 53 A AS T
ZE X AFB, & 52 . 255 BoR |, Bk A6 A Ak
ai Y AFB, B R 0 bR 2, ELS 43 b T TRD G B
1) AFB, 285 KU o i — 2240 Wos AT 1A H
1) 1 27 SR R B X T AR AR TR S e ARB, A S K OF
DA RS A7 5 B B i s . DR o 1B A O
FIXF ) 2R A8 R A A T A e IR R e Oy AT
N VR IE AR A T A DU R R AFB, 5§
fi W 25 1 % 5 KU 5 [ s, 8 4 25 X 48 A Tl 1
AFB, % 82 T J8& 55 2 W RN 58, o il 5 o 58 3% (14 By
5 15 e R T ERG ) fl BRE E DSHRARE TR AR H

S 2% 3Lk

[1] ROZE L V, HONG S Y, LINZ J E. Aflatoxin biosynthesis:
current frontiers [J]. Annual Review of Food Science and
Technology, 2013, 4: 293-311.

[2] WOGAN G N, KENSLER T W, GROOPMAN J D. Present and
future directions of translational research on aflatoxinx and he-
patocellular carcinoma. a review[J]. Food Additives & Contami-
nants: Part A, 2012, 29 (2): 249-257.

[ 3] T taf . 3 i ™= X8 A SR AL fL B 5% i B 22 43 Hr [ D .
TRBH - PR AR K 2, 2018,

NING S X. Mechanization of peanut harvest and its influence
factors in the typical production areas of China[D]. Shenyang:
Shenyang Agricultural University, 2018.

[4] kgt A LER> R EEREN MG FENES5FER
WYAFFELD ] Abat: i E Ol B2 B L 2018.

ZHU T T. Study on the distribution, potential of aflatoxigenic

fungi and toxins contamination in peanut soils [ D]. Beijing:

[10]

[12]

[14]

[15]

[16]

Chinese Academy of Agricultural Sciences, 2018.

X, MR, B, SF LT RE RS R TR TS R
SLATTE[)]. P il TR 2R AR 2020, 32(6) : 654-659.
LIUZT, CHIL, TU HW, et al. Occurrence of multi-mycotoxin
in paddy rice in Guangdong Province [J]. Chinese Journal of
Food Hygiene, 2020, 32(6): 654-659.

WU L, LI J, LI Y, et al. Aflatoxin B, Zearalenone and
deoxynivalenol in feed ingredients and complete feed from different
Province in China[ J]. Journal of Animal Science and Biotechnology ,
2016, 7: 63.

QI' N, YU H, YANG C, et al. Aflatoxin B, in peanut oil from
western Guangdong, China, during 2016-2017 [J]. Food Additives
& Contaminants Part B, Surveillance, 2019, 12(1): 45-51.
QIN M, LIANG J, YANG D J, et al. Spatial analysis of dietary
exposure of aflatoxins in peanuts and peanut oil in different areas
of China[J]. Food Research International, 2021, 140: 109899.
MYKKANEN H , ZHU H L, SALMINEN E, et al. Fecal and
urinary excretion of aflatoxin B metabolites (AFQ,, AFM, and
AFB-N7-guanine) in young Chinese males[ J]. International Journal
of Cancer, 2005, 115(6): 879-884.

HERSBACH H, BELL B, BERRISFORD P, et al. The ERAS
global reanalysis [ J]. Quarterly Journal of the Royal Meteorological
Society,2020, 146 (730): 1999-2049.

FH L XNF A AR b B B R R R A 4
AL AR B2 2%k, 2006, 40(1) : 33-37.

WANG J, LIU X M. Surveillance on contamination of total
aflatoxins in corn, peanut, rice, walnut and pine nut in
several areas in China [J]. Chinese Journal of Preventive
Medicine, 2006, 40(1): 33-37.

TG P S AR A B R R T G KU A T EE TS
[D]. AL st v E B2 B, 2011,

DING X X. Study on post-harvest peanut aflatoxins contamination
and risk assessment in China[ D]. Beijing: Chinese Academy of
Agricultural Sciences, 2011.

MR, R, BRARAE, AR TR AT AR OK B AR SR
dity P il 2 R RIS QKR IR A L) ] SRR TR 2%, 2007, 33
(3): 62-63.

HUANG X D, LONG C Y, LIANG C S, et al. Aflatoxin contami-
nation in rice, peanuts and its product on markets in Guangdong
province [ J]. South China Journal of Preventive Medicine, 2007,
33(3): 62-63.

SRR, AT, 20T, 4 2009—2013 4F 7 T B AR
A E R R B AL P E A8 DA, 2015, 27
(3): 291-294.

ZHANG W W, HEJ Y, LIY Y, et al. Analysis on contamina-
tion of aflatoxin B1 in food and oil in Guangzhou from 2009 to
2013 [J]. Chinese Journal of Food Hygiene, 2015, 27 (3) :
291-294.

XM, ke, AR, SF A b 0l A EE R B A YE
AL AT, 2015, 42(4): 29-30.

LIU H, ZHANG Y, XIONG B, et al. Study of aflatoxin B1 con-
tamination in edible oil [ J]. Guangdong Chemical Industry, 2015,
42(4): 29-30.

RFEHE, SRmite, BRI, A5 A /AMED A AR AR T B



AR KRB VRS R 5 AR b R R B 5 YK IR T —— B I A, 4 —679—
HRER B NG AR EE L KBS PP ()], g, 2019, 44(4) . [18] PITT J 1, HOCKING A D. Aspergillus and related teleomorphs[ M].
96-101. Fungi and Food Spoilage. Boston, MA: Springer US, 1997:
SONG M Y, YUE L H, LUO Y S, et al. Dietary exposure and 339-416.
risk assessment of aflatoxin B1 in peanut oil produced by individual [19] @i, BHEDS ., sk, 55 A ah s 0w 3 R K
workshop in Guangdong [J]. China Oils and Fats, 2019, 44 JUBEBR T (D] kb £ SRR, 2021, 29(2) : 50-58.
(4):96-101 JIJM, LVY F, ZHANG Y, et al. Primary mycotoxins in edible

[17] TR, 2200, 5K R BEE . 2 ih 5 5 2 09 7= AL ML S5 e B ¥ vegetable oils and their removal methods [ J ]. Science and Technology
Femg )], i REHOR 2, 2021, 39(1): 13-26, 64. of Cereals, Oils and Foods, 2021, 29(2): 50-58.

XING F G, LI X, ZHANG C X. Biosynthesis mechanisms and [20] ISMAIL A, GONCALVES B L, DE NEEFF D V, et al. Aflatoxin in
control strategies of aflatoxin [J]. Journal of Food Science and foodstuffs: occurrence and recent advances in decontamination [ J].
Technology, 2021, 39(1): 13-26, 64. Food Research International, 2018, 113 74-85.

R

] 5 T A0 A T 2 Ok A1 36 THUHT B il 28 4 [ 5 s 1

HBE(RRE2E)AR  BRLAERERE THEETERBEEIP L 20225 % 35 0% LA 36 AH R
BB RARERITSEE, THOKE (R TFTEMHRET)(GB 2762—2022)1 M i7 F M A7 £ (4 A)
(GB 7101—2022) % 3 F & &b = su A7 £ (20 7% 7 ) (GB 14930.1—2022) 4 3 | & oa 48 % &= s A5 (R & &
) T AB)(GB 1886.129—2022) % 11 R A &k m il R EAAAIF A (B RBEREBALA =+ =8 S Bk
g (24 &%) )(GB 1903.26—2022) % 9 R A &b B R BAL A R EAAAIF A (R &P ARG N T )
(GB 5009.34—2022) % 9 M 4 B 77 ik 47 , A R (R S A A ¥4 )(GB 1886.87—2015) % 1 55 & £ %
3R SHAMAN K EASERE, LERBE AR RAFEGH E BT HF G EEEANE Ao H AKX
HERS , ZRAER T LEREER, AFERAAEEN FEPRBTHRE, ARRZAERETNE A EH
BITERBASMERTALE ST E N e T HREIR,

ERAFELATERSZ A B RAFEHKFES KT S (hips:/sppt.cfsa.net.cn:8086/db) & 1 T K, , % i# &
7 FHEAEA

MEEEETFAA(REREABRAFAE RRAMA THH)(GB 1886.129-2022) % 36 T A& & 4 4
FAR M A 3G B 0 5 (2022 F % 35 )
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(48 % 4% # : http://www.nhc.gov.cn/sps/s3594/202207/f03¢2583dbab4724ba9{83d7ca625b2e.shtml)



