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Investigation and analysis of 16 kinds of mycotoxins pollution levels in
wheat, corn and products in Hebei province
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ABSTRACT: Objective To investigate the contamination situation of 16 common mycotoxins in wheat, corn and
their products from Hebei province. Methods Totally 37 fresh (frozen) corn/corn kernels, 74 corn and corn flour
products and 240 wheat samples were collected. The samples were extracted by ultrasonic centrifugation of acetonitrile:
water: formic acid (79:20:1, V:V:V) solution, then treated by isotope internal standard dilution method, and detected by
liquid chromatography tandem mass spectrometry. Results 8 samples of fumonisins were detected in wheat, 66
samples were detected in corn and corn flour products, and the detection range was ND~3889.9 pg/kg; 2 samples were
detected in wheat zearalenone, and 69 samples were detected in corn and corn flour products. The detection range is
ND~323.2 pg/kg; 122 samples of deoxynivalenol wheat were detected, 68 samples of corn and corn flour products were

detected, and the detection range was ND~4183.4 ng/kg; 5 samples of 3-acetyl-deoxynivalenolwere detected in wheat,
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18 samples were detected in corn and corn flour products; 12 samples of 15-acetyl-deoxynivalenolwere detected in

wheat, 38 samples were detected in corn and corn flour products; others Toxins were not detected. Conclusion

Fumonisins, zearalenone and deoxynivalenol are the main pollutants of wheat, corn and their products, and their

pollution status should be paid attention to.
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LA B R % LA R A A A AR o AR A iR AR
PR, T AAETARAEY) . & SRR U B AR R AT
BT AR B, T DU s Y i A B
WAL, S g RN SS Y RE, B R R L H A B0
Howy . S AE i ER

HCTR B 2RIy ik 32 BEAT IR A % 7 (enzyme-linked
immunosorbent assay, ELISA)® . 7 2 (%1% 5 (thin layer
chromatography, TLC)!! | &5 %0 AH 5,753 (high performance
liquid chromatography, HPLC)®™ | E5%0R AR {1 £ BE 3%
¥ (high performance liquid chromatography-tandem mass
spectrometry, HPLC-MS/MS)!'*"?]_ HPLC #ll HPLC-MS/MS
2 B BRI L R R IR 5k, HPLC [R] A Al B
HRMEKD, HEZTEATE, HPLC-MS/MS IH R
L EEEELF O I N T S A L B W AR .

N BN Z BN E ARG Y, BT REE A
ZREFEER, D IR E A X 2010 4F
PR R R 14 FhE TR R 5 YR T T B,
WFFE R W TR F K FI /NN 2 ZFh LR R R TS 4%, LU
T8 48025 B ik U1 T 5 B (deoxynivalenol, DON)FI K IR 2545
fili (zearalenone, ZEN) & ¥ . 252 % & US4 B &
2017—2019 4/N A L B R I YLRBLHEAT 170, 45
RBNEH 16 FHER S RAARREZR L, LI DON,
ZEN, REWR . mliEisERm T N Tnded N E
Fo oK B LA i Y G, AT SR AR 5 (7R ) £ oK/ &
b/ YA 5/ QN 5/ 1 1L T D N AN < = S Al R
B, (aflatoxin B, AFB,). ¥ i #: 8 & B,(aflatoxin B,, AFB,).
% il % ¥ & Gy(aflatoxin G,, AFG,). & i & & &
Gj(aflatoxin Gy, AFG,) . # &8 % A(ochratoxin A, OTA).,
R &3 &K B, (fumonisin B, FB,).tk & & & B,(fumonisin B,,
FB,). {k & 5% Bs(fumonisin By, FB3), T-2 #% . HT-2 &
| {0 ph B B & (sterigmatocystin, ST), DON K H:.Z. ik
i A4 W3- < Mt & - A T R R
(3-acetyl-deoxynivalenol, 3-ADON) | 15-Z. B I 5 42 25 53 4
JI KB (15-acetyl-deoxynivalenol, 15-ADON)]. &5 &4k /]
T M55 (nivalenol, NIV) ., ZEN %5 16 FhE 3 75 K V5 R Dl ok
TS, LAORRRAS /INE | e K B L il o 2 T 2 38 ]
A0 A8 DX P S R FE R 194 2 IRy £ (A it 1 B3

1 #MR57H%

1.1 SEIgdret
111 # &

BEREALAE 11 DTN RAE s ER) R/ K
BRI L TR ] i PR 2 RAE a5 2 IX Ay T A A
T35y BIHEHLIES TR, SRAEER 1:1; /NERER hiTdb s
WA RGEARAE A R 351 6y, A0 37 (k)
FOR/TRKE, 74 Oy ORI, FOKARE . TRk, Rk
WP EK . FRMHE AR 240 fR/NEREN, HPE
KB SR T 2016 4F, /NERESL 2017 4F 120 {7, 2018
F 60 177, 2019 4F 60 y HFEMCRAE B TR A 4N, %
BT, F-20 °CIKFE A H AT
1.1.2 EEBRE LKA

TQS = B % HR B — FE DU AT (X (5% [ Waters
AN FE]); 11600 LT RAE(0.01 g, B WA IS T);
GM200 JIZUHFBE Y (12 Retsch 23 #)); P180OH B A (X (4 [
Elma A #)); 3-30K /= 5 20 D HLEEE Sigma A H]).

ZIE(ital, E Merck /A w]); HER(faiEal, £HE
Fisher /A #]); AFB(99.90%), AFB,(99.30%). AFG(99%).
AFG,(99%) . OTA(10.08 pg/mL). FB,(50.00 pg/mL). FB,
(50.1 pg/mL), FB3(50.5 pg/mL), T-2 % (98%). HT-2 H%
(98%) . ST(99%) . "*C-AFB;(0.503 pg/mL) . '">C-AFB,
(0.500 pg/mL) . ZEN(50 pg/mL) . DON(200.9 pg/mL) .
D¢-ZEN(50 pg/mL) . NIV(25 pg/mL). *C-AFG, (0.5 pg/mL).
BC-AFG,(0.505 pg/mL) . “C-DON(25.3 pg/mL) . "C-ST
(25 pg/mL). PC-OTA(10 pg/mL). C-T-2 #2(25 pg/mL).
BC-HT-2 # % (25.1 pg/mLl) . "*C-FB,(25.0 pg/mL) .
BCFB,(10.01 pg/mL) . "C-FB;(10.02 pg/mL) . “C-NIV
(25 pg/mL). 3-ADON(96%) . 15-ADON(90%)( b ##421%/\ H));
SEEG AT K R ZEIE K
1.2 ZEFEE
1.2.1 AR &% &A

RS B3R R Waters ACQUITY BEH Cig WiHH
E3%4:(2.1 mm=100 mm, 1.8 pm), & 0.3 mL/min; FEFEE
5 uL, #EIE 30 °C. IEFAE T4 BRI, IE2FRIH A N
0.2%HR-HLIK, B HZIE, BEVEBART N Wt ish
T 20%H0 B, fAHFE 1.5 min, 25 3.5 min ZMEZE 30%, 5
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9 min ZMZE 50%, 9.5 min ZEH 100%, H-ARFEE 10.5 min,
11 min PRI 2 20%, HOR4FZE 12 min; O FI3IHH A
JRaliK, B MG, BEEERBERT : MRS & 5%
B, £ 3.5 min BEPEZE 50%, 25 4 min RHZEHER 90%, Fr4%
% 5min, 2 5.5 min BFZPERIE 5%, FFPRFFE 7 min,
122 figdtt

BTN HE I 5 29 7R (electrospray ion, EST), AFB; .
AFB,, AFG,, AFG,, OTA, ST, T2 %% . HT-2 HX.
FB,. FB,. FB; %/f ESI', DON, 3-ADON. 15-ADON,

T-2 % . HT2 #% . FB,. FB,. FB; 7 ESI'BizU A4k
1545 AU, DON, 3-ADON, 15-ADON. NIV il ZEN
e ESTHET, RIARAGEE M M R . 4 H AR Wi
Txf. mifEREE . LB BT E 1~20 Hir
WEVE ) MRM (a3 [ WL 1~2, &5 1] X 43 B LA

#F1 ESITRGHEM
Table 1 Mass spectrometry of ESI”

< xr .+’/ X i D il e
NIV . ZEN R ESIo R JH £ 123 # Wi Wl (multiple reaction feat ”ﬁf %ﬁff %E}/LVEE " m%@@
monitoring, MRM)K: 75 =8, BN HE 3.0 kV, & ¥k
138.0 26 19
B 150 °C, #EFLI KSR 150 L/h, BiEFS IR 450 °C, DON 295.0
WVAFR AR 800 L/h, RN E S o 265.0 26 11
1.23 Hoauara ; 261.0 26 16
PRI S g RESRCRETEY 0.01 @) F 50 mL g0, A C-DON 3100 2700 2 .
20 mL ZJE-/K-FERVAT(79:20:1, V:V:V), IRHEES) 1 min,
173.0 24 9
ﬁ}'& 30 minoﬂi 1.0 mL *}%E’y/’rflﬁz mL %L‘%EP, 10000 r/min 3-ADON 337.0
B0 5 min, HERFERS 0.5 mL I ZE S — 2 mL #5045, 307.0 24 15
A 1.0 mL 7K, ®HEREA) 1 min, S8)5 10000 r/min 5.0 150.0 20 23
. Tl s b e N 15-ADON  337.0
5 min, H 0.22 pm GAALUEREEE, B 180 pL IEWBHCA 219.0 20 1
3000 puL R, JIA 200 pL [RIAEZIR A PIARA TR, RiE - 40 0
RT3 T - NIV 310.9 '
187.0 40 25
2 EHRESH BC-NIV 326.1 295.0 40 10
2.1 SCIERMHM 131.0 40 30
N o ZEN 317.2
WIS AW Ttk o g E s, AWFY 40l ik 175.1 40 26
FH ESI'AN ESIVE A& AR, EiEdRE, M LiES 1753 20 ’s
BGOSR L, 43 B0 2 25 AR S BB R B i i D-ZEN 3233
., 4L AFB,. AFB,. AFG,. AFG,. OTA, ST, 279.3 40 20
=2 ESI'RiL&EM
Table 2 Mass spectrometry of EST*
L&Y HET (miz) FIEEF (m/z) HEFLHL RV Tl RE eV
285.0 40 23
AFB, 313.0
241.0 40 32
287.1 36 26
AFB, 315.0
259.1 40 26
2432 36 20
AFG, 329.1
214.1 40 24
2452 40 24
AFG, 331.1
217.1 40 24
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= 2T B T TN =N
Ew BEEST (miz) FHIEE 5 (m/2) HEALHLE/V fif A8 e /e V
239.2 21 25
OTA 404.3
358.2 21 13
3345 60 42
FB, 722.5
3525 60 38
FB, 706.5 336.5 60 36
FB; 706.5 354.5 60 32
310.2 40 25
ST 325.2
281.1 40 31
- 305.3 15 15
T2 /HR 484.5
185.2 15 20
o 236.2 13 15
HT-2 % 425.5
2453 13 18
3C-AFB, 330.1 301.1 40 20
SC-AFB, 332.1 303.1 40 24
C-AFG, 346.1 257.1 40 28
C-AFG, 348.1 330.1 40 24
BC-0TA 4241 250.1 21 27
"C-FB, 756.6 356.5 60 42
C-FB, 740.6 376.5 60 36
C-FB; 740.6 358.5 60 40
BC-ST 343.2 327.2 40 25
PC-T-2 508.3 322.1 15 15
BC-HT-2 464.3 278.1 20 13
. . 6: MRM of 8 Channels ES+
1: MRM of 12 Channels ES+ 1: MRM of 12 Channels ES+ 4: MRM of 3 Channels ES+ o
3.77 348.1>330.1(°C-AFG,) 199 432 315>287.1(AFB) g9 550 425.5>263.2(HT-2) 199 532 756.6>374.5(°C34-TB,)
Joo [ 6.394 [ 9765 | 535es ™0 | 6.08¢6
0 0 4.00 6.00 8.00
4.00 6.00 8.00 . - -
4.00 5.00 4.00 5.00 : MRM of 8 Channels ES+
1: MRM of 12 Channels ES+ 1: MRM of 12 Channels ES+ 4 MRM of 3 Channels ES+ s 226 Ro >03 522 S(’ggijms)
100 434 346.1>257.1(°C}-AFG,) 100 431 315> 259.1(AFB,) 100 E 425.5>2453(HT-2) 100 4 - - 643 g
E 8775 o E 1.07¢6 o E 3.55¢5 0 E 43e
0 4.00 5.00 4.00 5.00 4.00 6.00 8.00 400 600 - 800 .
1: MRM of 12 Channels ES+ 1: MRM of 12 Channels ES+ 3: MRM of 3 Channels ES+ s 796:7124(f<£\4 0117?; (‘h?l(]‘r:?SFEBy
100 430 332.1>303.1([°C]-AFB,) 100 493 313>285(AFB) 100 424.1>250.1([°C]-OTA) 100 -79~740.6 > 376.5(°C34-FB,)
OE 523¢5 oE 1.22¢6 0 E 5.16¢5 OE 4.71e6
4.00 6.00 8.00 4.00 6.00 8.00
4.00 5.00 400 1. MRV @012 Channels ES+ i §
1: MRM of 12 Channels ES+ 313 > 241(AFB ) 3: MRM of 3 Channels ES+ 6: MRM of 8 Channel
100 3.78 331.1>245.2(AFG,) .100 E 4‘K T e 100 404.3>3582(0TA) 100 740.6 > 358.51("C34-FB,)
0 | 6.22¢5 o . | 1.12¢6 o 0 i 1.36¢7
] 4.00 5.00 % 4.00 5.0 % 4.00 6.00 8.00 = 4.00 6.00 8.00
= . al 5: MRM of 3 Channels ES+ &} : M " 5 6: MRM of 8 Channels ES+
Y 1: MRM of 12 Channels ES+ = o = 3: MRM of 3 Channels ES+ 43 3 of annels
Z 100 3.78 331.1>217.1(AFG,)) & 100 508.3>322.1(["CI-T-2) & 140 404.3>239.2(0TA) E 100 5.23 722.5 > 352.5(FB,)
) ; LS | 1.84¢5 [ 21206 N { 1.77¢7
4.00 5.00 4.00 6.00 8.00 4.00 6.00 8.00 4.00 6.00 8.00
1: MRM of 12 Chanpels ES+ 5: MRM of 3 Channels ES+ 2: MRM of 3 Channels ES+ 6: MRM of 8 Channels ES+
100 E 330.1>301.1([*C}-AFB,) 100 6.76 ~484.5>305.3(T-2) 100 3432> 3}{7_2(13(}51-) 100 5.i3 722.5>334.5(FB))
1.10¢6
0 © OE 3876 I 8.12¢7 0 [ 1.89¢7
4.00 5.00 4.00 6.00 8.00 4.00 6.00 .00 4.00 6.00 8.00
1: MRM of 12 Channels ES+ 5: MRM of 3 Channels ES+ 2: MRM of 3 Channels ES+ 6: MRM of 8 Channels ES+
100 435 329.1>2432(AFG) 190 6.76.484.5> 185.2(T-2)  1q¢ ' 3252>3102(ST) 100 5.{9 706.5>354.51(FB,)
o ; 8.46¢5 . E asees E 2)\ 1.32¢6 0 L | 1.94¢7
4.00 5.00 4.00 6.00 8.00 4.00 6.00 .00 4.00 6.00 8.00
1: MRM of 12 Channels ES+ 4: MRM of 3 Channels ES+ 2: MRM of 3 Channels ES+ 6: MRM of 8 Channels ES+
100 435 329.1>214.1(AFG)  1qq 5.50464.3 > 278.1([*C}-TH-2) g9 3252>28L1ST) 190 5.79.6.18 706.5>336.5(FB,)
o E 4.90e5 OE 1.68¢e5 E i 1.40e6 o E 4.54¢7
4.00 5.00 4.00 6.00 8.00 4.00 6.00 8.00 4.00 6.00 8.00
1] /min it [8]/min i [l/min i} 8] /min
+ T = Y IR i
K1 ESIECERE R b ER R MRM (@i
Fig.1 ESI' MRM chromatograms of mycotoxins standards
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3: MRM of 4 Channels ES- 1: MRM of 8 Channels ES-
323.3 > 175.3(ZEN-D ) 1.85 337 > 219(15-ADON)
10 E 432 936c0 10 E JL 6.10e4
0 / () e it
1.00 200 3.00 400 5.00 1.0 200 3.00 400 5.00
3: MRM of 4 Channels ES- 1: MRM of 8 Channels ES-
100 317.16 > 175.07(ZEN) 100 1.90 337 > 173(3-ADON)
E 1.21e6 E 1.75e5
0 |||||||||||||||||||||||||||||||||||||||||||||||||| 0 ||||||||||||||||||||||||
100 200 3.00 400 5.00 1.00  2.00 3.00 400 5.00
3: MRM of 4 Channels ES- 1: MRM of 8 Channels ES-
317.16 > 131.03(ZEN 1.86 337> 150(15-ADON)
100 E - ey 100 E 2.40¢5
0 B () bt it 1
1.00  2.00 3.00 4.00 5.00 1.00  2.00 3.00 4.00 5.00
2: MRM of 3 Channels ES- I 1: MRM of 8 Channels ES-
i 1.35 326.1 > 295(*C-NIV) 1.47 310 > 279('*C-DON)
= 100 4.95¢5 100E L 3.32e5
= BB
= () Frinisinisisinisistsinie ittt ledelebedoloblolol ol doled oL =z 0
= 100  2.00 3.00 400 5.00 .00 2.00 3.00 4.00 5.00
2: MRM of 3 Channels ES- I: MR_%IoOf i; gllz?fge]l;gl\sli
1.35 10.9 > 281.2(NIV 1.47 > ]
100 E J\_ 310.9>281.200V) 100 E L 8.97¢c4
() e LU 1
1.00  2.00 3.00 400 5.00 1.00 2,00 3.00 400 5.00
2: MRM of 3 Channels ES- 1: MRM of 8 Channels ES-
1.35 310.9 > 187(NIV 1.48 295 > 265(DON)
100 E ) 1°°E JL 3.75¢5
S 0 ——
100 200 3.00 400 5.00 1.00 200 300 4.00 5.00
1: MRM of 8 Channels ES- 1: MRM of 8 Channels ES-
100 1.90 337 >307(3-ADON) 100 1.48 295> 133(DON)
E L 2.23e5 E L 1.62¢5
() eininilsiiniintsntndisinkteissbeottatle bbbt bl bbb e (e b b
1.00 200 3.00 400 5.00 1.00 200 3.00 400 5.00
i /8] /min s} [] /min

P2 ESTICARE RBRMEA I MRM (@i
Fig.2 ESI' MRM chromatograms of mycotoxins standards

22 [EWERFMBEE

AW SRR, 16 FhERERLHKE
RAFZetE, MIERBUIAET 0.999; PIFLL MW 3 £
(S/N=3)FI 10 F5(S/N=10)53I%F 15 1) B W5k A Py B EEVE Ry
¥ R (limit of detection, LOD) A€ £ R (limit of quantitation,
LOQ)JHLI, THASE 16 Fh L1 B 2 (A6 H BRI BRI
T3, T SRR ARSI R BR R DABH R S A A
B, ArEITER . L AR 3 A TR LR, ARk
SEPATINE 6 UK, TR ARAR A 0 1 [T T3 AR XA o A 22
standard deviation, RSD) . 7 ¥ [|] x & K
79.4%~96.3%, RSD H 3.2%~6.6%, 17 KGR .
23 AREIEFERP 16 HERESEZRHIE

INFZ L B RS R 16 R R R A B R
4, NFE 4 FATLIE H, 351 3 FEShHY, AFB, . AFB,. AFG,,
AFG,, OTA, T-2 %, HT-2 #%. ST. NIV, 3A-DON
1 15A-DON #a th ¥ AR, MIU{EALAL; FB,. FB,. FB;
FE/INGE R (UR) TR/ R RORL R H 3R, R (4L,

(relative

TRFEFK . FRTE A, RS R, Kol 89.2%,
Ko YU 2 ND~3889.9 pg/kg; ZEN 7E/NFE B 8 (R) K/
kR AIE A, (HAE A T b A 3R A
w, KRR 93.2%, KBRS ND~323.2 pg/kg; DON
FESE ) TR/ TR ARG, FE/NE R T A TR
wi PR R A, N PR R 50.8%, oKL EOK
TG R 91.9%, K YL Rl ND~4183.4 pg/kg.

37 U A B R/ KRR 16 R LA R R H .

74 By EK . FOKIE G SRR AFB, . AFB,.
AFG,. AFG,. OTA, T-2 % . HT-2 %% . ST. NIV; DON
LR 68 3, K% 91.9%; 3-ADON A3 18 fy, K5
HEON 24.3%; 15-ADON A6 38 4y, Bl Ny 51.4%;
FB, 3451 66 45, #Hi8%y 89.2%; FB, 246 i1 66 143, #i
ZH 89.2%; FB; Lk ih 62 43, #i i %K 83.8%; ZEN Ay
69 1y, Kt %ol 93.2%, HAP AT 14 Rk Sh el B b
60 ug/kg!?, FARA N 18.9%. FHIEEES LT FIk AT
FRERAESR A5 85.7%F1 97.4%, BT FESISAL T4 7
TikEfh
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Table 3 Limits of detection and limits of quantitation of 16 mycotoxins
HWHR 4 HH PR/ (ug/kg) 5 R/ (pg/kg) HWER %t BR/(ng/kg) S PR/ (pg/kg)
AFB, 0.3 1.0 DON 10.0 30.0
AFB, 0.3 1.0 3-ADON 20.0 60.0
AFG, 1.0 3.0 15-ADON 20.0 60.0
AFG, 1.0 3.0 ZEN 1.0 3.0
OTA 1.0 3.0 T2 &R 2.0 6.0
FB, 5.0 15.0 HT-2 % 10.0 30.0
FB, 5.0 15.0 NIV 20.0 60.0
FB; 10.0 30.0 ST 1.0 3.0
x4 TEENERPEESRERBE)
Table 4 Fusarium detection in different categories of food
N Tk FOKTE I A fitt () T K/ R AR
HWHR
G YL B/ (ug/kg) i %% G YL R/ (ug/kg) iz R /% G VB R/ (ug/kg) Ko 2R /%
AFB, ND 0 ND 0 ND 0
AFB, ND 0 ND 0 ND 0
AFG, ND 0 ND 0 ND 0
AFG, ND 0 ND 0 ND 0
OTA ND 0 ND 0 ND 0
FB, ND~124.7 2.5 ND~3889.9 89.2 ND 0
FB, ND~28.2 0.4 ND~1292.7 89.2 ND 0
FB; ND~21.7 0.4 ND~598.2 83.8 ND 0
T2 HE ND 0 ND 0 ND 0
HT-2 # % ND 0 ND 0 ND 0
DON ND~4183.4 50.8 ND~876.0 91.9 ND 0
3-ADON ND~66.9 2.1 ND~39.2 243 ND 0
15-ADON ND~90.6 5.0 ND~248.8 51.4 ND 0
ZEN ND~8.0 0.8 ND~323.2 93.2 ND 0
NIV ND 0 ND 0 ND 0
ST ND 0 ND 0 ND 0
T ND R A RN TR, ki it
TRk TR A T4 4E 8~9 JT, Z8id i mie g FEREE R TS

FW, HRERER RGO, A R AR R I T ()
R/ P K L) iy S Z A AR, AT LA R

240 f/NERES IR AFB,. AFB,. AFG,.
AFG,. OTA, T-2 #% . HT-2 #% . ST. NIV, FB, 2L
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6 13, KRl 2.5%; FBy LAt 103, KaihiRh 0.4%; FB;
KT 1y, K ECH 0.4%; ZEN LG 2 0, KRN
0.8%; 3-ADON 4 ili 5 43, i ili%h 2.1%; 15-ADON 3t
Kt 12 43, #H34 5.0%; DON SE4GH 122 4y, #ihi %k
50.8%, oA 14y RE ALK (R E G PR & AR v
1000 pg/kg!'®), HARHEN 5.8%. 122 i DON PHYEAL S, A,
2017 4EKGH 14 13, KN 62.4~612.6 ng/kg; 2018 4E45
604y, Ky 19.5~4183.4 png/kg; 2019 4E46: 1 8 443, #
HUE R 113.5~664.1 pg/kg, 2018 4/NZZHh DON K Hi %l
FEAR R IR T Ay, X FTRES AR A K
WFFEFRI, W A543 T DON (774 o /N A=
KIATRERIG BT 16 LA Ko/ N2 ORI A it 2 A i i A B T
PR E R R T %

3 HFit5iTie

AT TR ACE NFE L Tk KA 16 FiE W
AR R I YR T R A B, 45 R RW], 16 AL
R, WY N EKE ZEN, DON LIRS HE,
JLR R EAR R B & T IHMEE . ZEN HAH 14
OrBFRAE A, B EK . FORTEH &, Bk R
4 323.2 pg/kg, AR 5.38 f%; DON Lk i 14 {5 bR FE
d, BUA/NZERE SR, BHPERE SR K E N 4183.4 ng/kg, #
br 418 £5 o AR ThBE R AL Bk . R K TH ) S R R E
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