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Study on the contamination of mycotoxins during cold storage of Castanea
mollissima in Beijing Huairou District

WANG Quan-Shuai’, SUN Wei-Ming

(Beijing Huairou District Center for Diseases Control and Prevention, Beijing 101400, China)

ABSTRACT: Objective To study and analyze the mycotoxins contamination status of Castanea mollissma in
Huairou District during one year of cold storage. Methods Taking Castanea mollissima produced in Huairou
District as the research object. Castanea mollissima samples of 5 varieties, including 3113, Huaijiu, Huaihuang,
Yanhong, and Huahua were collected from the 4 highest yielding townships in Huairou District. They were stored in a

cold storage for one year and sampled once a month. The content of 21 kinds of fungal toxins was determined by ultra
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performance liquid chromatography-mass spectrometry. Results During the storage period, a total of 11 fungal
toxins were detected, including tentoxin, alternariol, tenuazonic acid, nivalenol, zearalenone, fumonisin B}, fumonisin
B,, fumonisin Bj, alternariolmethylether, ochratoxin A, and sterigmatocystin. The detection rate and value of
Alternaria toxins were relatively high. According to the analysis of sampling locations, the number of fungal toxins
detected in the 4 townships increased from 66 to 79, with no significant difference or clear pattern. Based on the
analysis of storage time, the number of fungal toxins detected in chestnuts showed an overall upward trend with the
extension of storage time. The detection rate of fungal toxins was relatively low in the 1 to 6 months of storage, with
4-5 cases detected each month. By the 7th month, the detection of fungal toxins increased to 12 cases, and from the
9th month onwards, all 17 samples were detected. Conclusion The Castanea mollissima shall be consumed and
processed less than 6 months of storage after harvest according to the perspective of mycotoxins contamination. The
overall detection rate of fungal toxins shows a monthly upward trend. There is no regularity in the detection of fungal
toxins in different chestnut planting areas and varieties, and there is co-contamination in Castanea mollissima

samples during storage. Further analysis and research on the pollution risk of Alternaria toxins in chestnuts is needed.
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1.1 REERRE

M SE S AP L | R BRI B A3 T R, A
AR FPA 3113 (Castanea mollissima ‘Yanshanzaofeng’),
FR BTG AL A 1 JL(Castanea mollissima “Huaijin”) FIR 8
(Castanea mollissima ‘Huaihuang’), M 24 1 5 Flr g 386 21
(Castanea mollissima “Yanshanhongli’). J& A=A 5 5hFf-k 78
1o LSRR SR B2 AR S fe e K 4 M, &
AR SRAE ELAR M SR AP TR 1, BRARRE S SRAE 20 kg

F1 WRERFEHSREM

Table 1 Sampling locations and varieties of Castanea mollissima

YEFNE) BUE A THIAE, AV R R3S, Al fn 3o
HIHL300 g Ze AT ARSERE S, TRA K2 1 kg B A RFDIARE
1.3 EFEMNETIEF

LCMS-8050 7 =1 &5 /A €033 - — 5 DUAR AT AR Bk BT 1A
(A7 B\ F)); Waters BEH Cig (2.1 mmx150 mm, 1.7
um)(ZE[E Waters 23 7)); BSA623S-CW T-/3rZ —H, T K-
(1% = Sartorius 23 ]); VORTEX-5 JHEHE % s ([ 7 HAK L
IRAL AR 365 AT PR #]); Centrifuge 5810R g AR ik 2502 B
([ Sigma 23 ]).
14 FEHH5RF

NG, BEE. FRcaigal, Jbatm DR RA F);
21 Fh LT T R AR 0 B 5 R S w kU IR 45 G A
PR, 494% OTA (10.05 ug/mL). STC (50.3 pg/mL), DON
(100.1 pg/mL)., ZEN (100.2 pg/mL), HAth 17 FhEHEZEH
IR ILER 2.

R2 1THIRERER, BEMRERE
Table 2 Names, abbreviations and mass concentrations of
17 kinds of standard product

PR sl i RUED Yo A iR ’ff/’nff
3113 WM EEE B aflatoxin B, AFB, 2.04
JUTE T R L A I' \g MR R B, aflatoxin B, AFB, 0.501
EQ EHIM&EE G aflatoxin G, AFG, 2.08
dnl
il WA HZ G, aflatoxinGs  AFG, 0,504
3113 R R % B, fumonisin B, FB, 50.1
S BB T j \Q K% B, fumonisin B, B, 50.0
E; REEHE B; fumonisin B; FB; 50.3
e Z[ y
T 3-Z LA T R T 1 3-acetyldeoxyni
3113 ST valenol 3Ac-DON 100.1
R VI 15-Z T A 5 9 ) 15-acetyldeoxy
PRACAL R LA e S nivalenol 15Ac-DON 100.1
oy T2 %% T-2 toxin T-2 100.1
313 ESR YAt nivalenol NIV 100.1
e HT-2 &% HT-2 toxin HT-2 100.1
HEREUR IO o A1 TR tenuzonic acid TeA 100.8
WeLT A B alternariol AOH 100.3
T Tt R tentoxin TEN 100.5
alternariol
A B A BCAEARL 1Y EL monomethyl  AME 101.1
DA S 8 AT G 2R 378 5T 9 T A T S SR 2R g e ether
LA ARSI S ek, AR 1 4F . Wl SEEEHLR altenuene  ALT 1043
IS PR B IR S —1~=3 °C, MIXHRE 60%ZE 4 .
1.2 XEEhAE 1.5 HXFHE

P ity SR 73 SRATG SR SR R AU 1 0 A i A
JECARRAR AL . W AV T IRk, B
HAikE—, $2 08 ClE S0 b 15 Qe R 7 R 30 XURS: i 1

e IR 2 B B 2 M 5T, P R ML I e
ARk B, TR2), RPN 2 0y, BHED 200 g,
BB EFEAAS T, 1 r-20 CCRURIRFR, 53 103 A
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AT R T R 26 9 A B3 Bk AT R ab 2R, FH
B SR A - = T DURR AT EB B R RS GHA T AE o TeA
AOH. TEN. AME #l ALT 5 Fhag 55 i 246 77 w2
W& vk, Hifth 16 Fl 2012 2 W45 B8 S2 06 25 B
I B ST B A AT 7 PO AT I . G 5 SRR PR 3 A R
BT,
1.7 FREEH

KM\ Romer 72 R W S 9 45 KL i M15361M £ K H)
fi 2% % (DON. FB,. FB,. FB; fl ZEN)HI M17175A %k
¥ AFB,. AFB,. AFG, il AFG,({lifk )i/ T i 45kl .
DON #il ZEN F T B FHE 6, AFB,. AFB,.
AFG,. AFG, }; FB,. FB,. FB; i FIF & F A f i 451l .
S REARE(E SOANHA RE FE 430 f: DON (821264) pg/ke, FB,
(667+78) pg/kg, FB, (156+21) pgkg, FB; (89+22) ng/kg, ZEN
(87+£7) ng/kg, AFB; (3.7£1.6) pg/kg, AFB,<0.5 pg/keg,
AFG<0.5 pg/kg, AFG,<0.5 pg/kg, FFHARE G I 4
[ B AL BB P i, BB o A 25 SR AE IE B 45 R TR LN
At AR b VR AG I 50 A ] P
1.8 HIFEAIE
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2.2 TEN KHIER
A NEN LA TR L MRIL . FELD, MRJLEEAY 3113,
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WL TR ER s, LB S 5 AN AR, Wbk,
58 MNAKH . MERIBEL AR . 3113 HAE
WAL R RE B e 3 AN A K,
SOT e ihifg-hk
ST o WL
40 o whitgtesr
35
3.0
2.5
2.0
1.5
1.0[

05T
ok

PoN=N B
R,

TEN% #/(pg/kg)

12345678 910111213
TR 1)/ A

30T —a JERE-HRIL
2571

15 %/
/

1.0 —
0.5 1/{/

12345678 910111213
et i/ A

o

TEN% #/(pg/kg)

1 1 L 1 1 L 1

B AR S TENKS H 0l

Fig.1 Detection of TEN in Castanea mollissima samples
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A 1.61 pg/kg, HATRARSEH TEN B R IEATERIRA,
MR IE D, HATE B Tl . SERTT S H A& A
REE AW R AT TSR, Hh TEN 342 FE MR H
FERP (HAPISE P TEN (K6 R EAR R, 1 AR L5
T ) 42 A g L AL R S G O 1 R
1~2 ARG AR, RS R AR AR o 4 A RAEHb
IREA AT A o TR AT A R A S S e 1 B P W ) 7=
TEN, M $E TEN £ 3. B H R, (A5
AR IEAN R, FEs (A 4.30 pg/kg, M 58 E 52 4 XU
WX /INAZ By TEN (6 H (B RO E T 200 pg/kg™
2.3 AOH #HIER

AOH TEW MR 4 4~ A BIRKH, A 54 A 6K
H, 5~12 MWK B OILER 3. BTG 4 AR AR S
FE & S AEAE S FIE A — AR R B R K AOH., £
At T FURERG B AR SRR S P A T AOH, Hrp b
B 3113, PRILFIHELE, JUEEELT (AES 12 AR,
JLETY 3113 BESAEICSEISE 11 AN AR, RS
3113 BESMALAESS 7 A A AR, BEAN U] FRERG A PR LR
s MRS 5 A A FFURRH AOH, —E /& E 12 1~ H,
RS A BEEF] 11.92 pg/ke A1 10.09 pg/kg, AOH /2
— PG R AR B 1SS BE LA PR 2, ASBIFSE 2 R A
Krth T AOH, T BERNIRTA AR i, A B Sl S i e
1549 19.94 pg/ke, X5 NOSER 25275} % fifi v AOH B
ZEALARML

#3 WEHMADT AOH BHIFER

Table 3 Detection of AOH in Castanea mollissima samples

ThE AOH % #/(ng/kg)
i, SA 64 7A 8H 9A 104 11H 124

3113 ND ND ND ND ND ND ND 1994

WIL#i L ND ND ND ND ND ND ND 3.72

MLZ ND ND ND ND ND ND ND 1535

3113 ND ND ND ND ND ND 050 ND

LI

X I 047 1.07 158 3.65 3.86 5.38 7.13 11.92
baK:s

MZL ND ND ND ND ND ND ND 294

3113 ND ND 209 ND ND ND ND ND

FJL 037 060 1.14 082 1.62 6.86 8.54 10.09

2.4 TeA#HIER

MEENSEHT 6 1~ H TeA HIRKH, TeA J5 6 4~ H K
HAEBLILER 4. FeHRIEf T8, a2 NSRRI LA
HELIKH T TeA. PRILELRULIEITALRGH 3 AS5Fh, 4349
A 3113, RBCFIHELT o MEMGAEAG H 3113, MR JUAIaELT . A

HuERRIAEAEAAGT T TeAo FHVEAERIPRAL B A AR i 7E I
55 8 AN HIFURAS i LU Il BRI AR AR S ER 7 A
HAIFER . ISR B, TeA ENFRE 7~8 H FFUAHK 1,
R AR SR T TeAo PRAb . JLIETR ARG
3 ARG 3113 BEAALH TeA, X FhifFh, b
LB B A B | DI R AR B PR UK T TeA. 4
AN IX B ERELT SR PR T TeA. TRRA L BFNIETE,
WA T TeA, &iEAm, M 10 AR . TeA BIER
i R HE e (Y S TR AR P, AN IR A R R A
AR R, A e i BT A/ N2 By b TeA 6 HE (E RE AL
800 pg/kg ¥ 2000 pg/kg Ze 4725, ABFIEH 70% 9B
SRR T TeA, femitth &5 RN 127.74 pg/kg, BmAR
WA IR BN INEE R ROIR 4 B e, HONRE ELIEUEAT LR,
SRS R R A AR A A T R AR E, R R AR
5.

F4 WEHRT TeA HIFR

Table 4 Detection of TeA in Castanea mollissima samples

SRk . TeA & /(ug/kg)

& fb
Hb A 7H 8HA 9H 10H 1A 124
T I ND 990 24.18 4225 10229 103.96

HeLT ND 925 3191 4798 84.02 101.81

3113 ND ND ND ND 2242 29.11

WAL M ND 13.56 18.83 2640 37.84 62.63

HELT. ND 470 1142 1847 4232 113.20

3113 ND ND ND ND 15.07 15.24

L

. I 383 2173 2656  49.64 58.68 82.52
b K-

PiiEaN ND 31.13 50.71 84.23 114.73 127.74

3113 16.16 25.08 30.16 39.19 7632 83.50

JERIEE ML 1334 3125 3133 3584 7279 74.64

MELL 655 18.66 1945 2922 4502 54.78

A fEfE ND ND ND 17.60 2693 25.13

2.5 NIV #&HI1ER

MRS HREHT 6 4~ H NIV BARAGH, W5 6 4~ H 1
WL 5o RN ORI SR R NIV K,
BEAERELL SRR A, 4 ANEBREZTRE B SEAR I [R) IR T
GRS, AL AR R RIS 7 N H, iR
JEREAEAESS 8 N H AR NIV & R BRI K3, )5k
WY 225.63~289.56 pg/kg, X ATRES SLFIE 56, MR
14 RELT R ™ NIV 35 5 (1 B A ZE0E A ™ 8 o AR ISR
8 AN MRIL 3113, 55 10 4 H (i 3113 JLIEN 3113,
JUBETT PR LR A PR L, 565 11 H BRI IR 8 . Ll IR
WMAEER T NIV,
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Table 5 Detection of NIV in Castanea mollissima samples

KAEd - NIV & /(ng/kg)

& [a]sj
7H 8H 9H 10H 1A 124

3113 ND ND ND 21727 ND ND

WiffdE ¥ ND ND ND ND 16855 ND

MELL ND 154.44 150.09 159.66 207.59 225.63

3113 ND 8564 ND ND ND ND
ML

ML 157.09 182.66 218.35 253.75 261.00 289.56

3113 ND ND ND 280.92 ND ND

g M ND ND ND ND 26574 ND

WHEC g, ND ND ND 223.06 ND ND

ML 183.34 221.69 243.12 267.13 247.75 252.46

JL  ND ND ND 281.98 21836 ND

MELL ND 198.00 231.66 255.09 284.05 272.41

A fEfE ND ND ND ND 26444 ND

2.6 OTA#HIER

OTA 5 NIV Bk & LA L, Vst 7~12 4~ H ks
HIEHLILEE 6. WIRAIRT 6 AN H Fia MUEERE B R H,
B 7 AHA 2 ARG OTA, 25 8 AN AT 7 HEFEM
Ky, BIEE 9 A, BT AR TR OTA, WRE
0.45~3.32 pg/kg. 9~12 MHAFEARARARK L, BT 11 AF 2
T, 12 AT VIEARAS Y O AR 7~12 4N BOAG I B vl 0, 6
B A S —E B . WANG 0% 253 4R
SERESL TR, DU 4 FRRESAR T OTA, X S5 AHFSE Y
GERAR U, ABEIEAE A FES PR T OTA. X AT
A5 S0 AR 0 8 s [ AR [R) A 5%, WANG 4500 e fifi A
A B SR A S AT 3 1 W S (1, JEL 5t 1) 7 SC b IR ok
P K, T RESRAE I S IO Y st 0 A b 3, AT
ok ARG

2.7 AME #®H1ER

AL SEI R 1~4 4~ A BFRKH AME, 5~12 4~ A
AME R BB UL LR 7. ¥ 3113 M AL 3 A5
R, PRACEA 3113, PRJURIEEL 3 S ahAbde i . JLiE
TR JURIIHELT 2 ARG o ERRS4EAT 3113, MRE AIHe
21 3 ASEHFIR o ACHD SAFIEIE AT RS . 4 AMERR T L
PERA AR AR 3113 G ATRT H, Tl 3 I E R
BT A RS K R (ELAE 1.34~17.90 pg/kgo B TLIE 45
FIPRILTESS 5 A H T I AME, Hofth 11 ¢FRE AR R AE
7~12 AR, AME EREHEREDHTHMERE, A
TFSEXT 92 /N A TSR, (UF 6 14, 5 6.5%IAEShH

H AMER®, WANG 25095 33 gt A5 k6, o 3 £
K AME. ASHHF5E 1 ARSIV S i1 RS 70% 09 FE
mkE T AME, {HIVE 5~9 A B, BRI 8 S A B
B4R, HAgAA RA 1~2 R, E T IR
WK R A T . 5 TeA A1 TEN K6 5 DU AH HoAS: H R B
R Z .

F6 MEHRP OTA WHIFR
Table 6 Detection of OTA in Castanea mollissima samples
7 A~ B
SRR . OTA #/(ng/kg)
oL 70 87 9/ 10/ uj 12j
3113 ND ND 2.41 2.54 1.36 2.03

®#  ND ND 242 276 152 3.86

%L ND ND 247 233 244 256

ML O ND 045 045 214 204 180

3113 ND ND 257 262 182 1.67
B W#  ND ND 1.16 228 1.67 220
el

I 036 134 254 296 2,60 198
ML ND 050 091 247 ND 235
3113 ND ND 332 230 197 1.66
JupEw ME OND O 047 0 277 258 214 212
B HJL ND ND 286 298 192 ND
ML OND 090 202 194 175 194
3113 065 097 264 190 169 1.79
A ND ND 266 042 230 1.85
JL ND ND 241 251 191 1.84
ML OND 052 124 244 172 179
A fEfE ND O OND 180 274 ND 253

Fx7 WMEHRP AME &L IER
Table 7 Detection of AME in Castanea mollissima samples
S - AME 7 i/(ng/kg)
218}
A 5H 6 7A 87 94 104 1147 12

3113 ND ND ND ND ND ND 17.87 ND

W F¥ ND ND ND 193 ND ND ND ND
##JL ND ND ND 1120 ND ND ND ND

3113 ND ND ND ND ND ND 727 858
AL )L ND ND ND ND ND 143 ND 175
M ND ND ND ND ND ND ND 415

JuE ML 218 193 232 316 326 431 641 638
MHL #41 ND ND ND ND ND ND ND 665

3113 ND ND 1022 ND ND ND ND ND
JERGEEL A% ND ND ND 134 438 7.38 14.13 1351

ML ND ND ND ND ND 138 ND ND

Jid= 8t ND ND ND ND ND ND 458 ND
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28 HWHHERESR

5 Rh A LA AN IR A R, 4
4 ZEN. FB,. FB,. FB; fil STC, HAA%{H W% 8. ZEN
K 5 PERESL, 6 ANBFa S . 4 NMERIRE SR AR A R H, B
WIRORE A A K ZEN, MR e 2T BeA A . Ay
3113 FESHFE RS 5 A A0 7 A K H AL MBS 7 1
MIUEE 10 ARG . JLIETEAY 3113 7655 8 H ARG HE Y
WIS 12 A5 — R . FB K 8 AR .
4 EEEES IR, PRAREE B PR JLEIN SRS 2 H G
H, DURFEZAE S FEARAS o 3113 FEMRILA AN LI Il £
2 NSRS L R A A SR R AR R ] A G
B4 Ao Al 4 PRRESISTESS 10 SR, 25000
TR B URIREE . LI A0 PR RUREAR LAY 3113,
FB, Fl FB & H (R R (R — B0 o #B A 2 1RFE
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Table 8 Detection of ZEN, FB,, FB,, FB; and STC in Castanea
mollissima samples

fEEE RS SR Wi K
[(ug/kg)

E7JRiis 3113 5 1.30
it 3113 7 237
Tk I 10 3.70

ZEN
Pk PR 7 1.13
JLE 3113 8 0.95
JHERH I 12 0.70
Tk I 2 5.09
i PRI 3 1.88
7|4 3113 4 0.95
JLE 3113 4 1.35

FB, —

ity L 10 0.43
i N 10 0.31
JUE] P 10 0.82
JHERH 3113 10 0.84
it ML 3 2.75

FB,
JUPE 3113 4 11.45
i /I 3 3.28

FB;
JULBE 3113 4 0.76
STC JHE A TRIL 3 0.75
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Table 9 List of Co-occurrence of mycotoxins

HhiE-3113 2 NIV-OTA-AME-OTA
IR 3 TEN-OTA-FB,-TEN-NIV-OTA
- L 4 TEN-TeA-OTA-FB,
gL 4 TEN-TeA-NIV-OTA
HIk-3113 5 TEN-AOH-TeA-AME-OTA
AL # 3 TEN-TeA-OTA
PRAL- L 4 TEN-AOH-AME-OTA
L | AN 6 TEN-AOH-TeA-NIV-AME-OTA
JLPEW-3113 3 AOH-TeA-OTA
JLE A - B 3 TeA-OTA-FB,-TeA-NIV-OTA
JUEM - 5 TEN-AOH-NIV-AME-OTA
JUME T e 21 5 AOH-TeA-NIV-AME-OTA
JEE-3113 4 AOH-TeA-AME-OTA
JREAT - 8% 3 ZEN-AME-OTA
JRERG -4 L 5 TEN-AOH-TeA-NIV-OTA
AN 4 TeA-NIV-AME-OTA
1eAk 3 TeA-NIV-AME
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