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Abstract: A high-throughput method based on UPLC-MS/MS was developed for the determination of 44 mycotoxins
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in longan and its products. The samples were extracted with 80% acetonitrile-water (V/V) solution containing 1% acetic

acid, and purified by PSA and C18. A Waters ACQUITY UPLC BEH C18 column was used for separation, with 0.2% FA-

acetonitrile and water-acetonitrile as the mobile phase for gradient elution. Quantification was performed using the internal

standard method under MRM mode with positive and negative electropry ionization. Results showed that a good linear

relationship was found for the 44 mycotoxins, with the correlation coefficients =0.990 41, the limit of detection ranging

within 0.003~0.7 pg/kg, and the limit of quantification being 0.01~2.0 nug/kg. The relative standard deviation (RSD) was

0.7%~9.7% (n=6), and the recoveries of the 44 mycotoxins at three spiking levels (low, intermediate and high levels) ranging

within 70.7%~123.6%. The analyses of the 17 batches of longan and its products purchased from market revealed that the

positive rate was 100%, with the concentrations of mycotoxins like 15-ADON, Fus X, PAT, TeA were relatively higher,

indicating that they were the main contaminated mycotoxins during the growth, storage and processing processes of longan.

Hazard Quotient (HQ) was used to assess the dietary exposure risk The assessment results showed that the HQ values of 21

mycotoxins were 0~0.012 37, which were all lower than 1, indicating no risk and little threat to human health.
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Table 1 MS/MS spectrometry parameters for mycotoxins and internal standards

% [E Waters

T & Pribolab /A &) [ 02Si A F. K [E CATO &
5 SIHG FH B e IR R 5 43 b IR ) [ A i T Ak
A o IR RO R R S0 B E R, 7
HhFEE R AR . ST 20 CIRIE.

*® 1 HESZREMH AR RIESH

] 5 tRgatia) /min B HF(m/z) FHF(m/z) mIERE/NV BFR MR
Fumonisin B1 FB1 4.54 722.0 334.0/352.0 50/50 + 2
Fumonisin B2 FB2 4.76 706.3 336.2/354.2 45/44 + 2
Fumonisin B3 FB3 4.76 706.4 336.2/318.4 48/47 + 2

13C34-Fumonisin B1 13C34-FB1 4.54 756.6 374.0 50 + 2
13C34-Fumonisin B2 13C34-FB2 4.73 740.5 358.4 50 + 2
13C34-Fumonisin B3 13C34-FB3 4.73 740.5 358.4 50 + 2
Aflatoxin Bl AFBI 5.59 313.0 241.0/269.0 47/40 + 1
Aflatoxin B2 AFB2 5.43 315.0 287.0/259.0 35/40 + 1
Aflatoxin G1 AFGl1 443 329.0 243.1/311.0 35/30 + 1
Aflatoxin G2 AFG2 5.27 331.1 313.0/245.0 32/40 + 1
Aflatoxin M1 AFMI1 5.08 329.0 273.1/259.1 35/30 + 1
Aflatoxin M2 AFM2 4.88 331.0 313.1/285.0 23/33 + 1
13C17-Aflatoxin B1 13C17-AFBI1 5.58 330.2 301.1 30 + 1
13C17-Aflatoxin B2 13C17-AFB2 5.42 3322 303.2 33 + 1
13C17-Aflatoxin G1 13C17-AFGl 5.42 346.1 257.2 36 + 1
13C17-Aflatoxin G2 13C17-AFG2 4.57 348.2 313.1 17 + 1
13C17-Aflatoxin M1 13C17-AFM1 5.07 346.1 288.0 30 + 1
13C17-Aflatoxin M2 13C17-AFM2 4.55 348.2 313.1 17 + 1
Ochratoxine A OTA 7.13 404.0 358.0/239.0 20/33 + 1
Ochratoxine B OTB 6.54 370.0 205.0/187.0 28/48 + 1
Ochratoxine C OTC 7.41 432.0 358.0/239.0 25/36 + 1
Ochratoxine o OTa 4.74 255.0 167.0/211.0 -33/-20 - 2
13C20-Ochratoxine A 13C20-0TA 7.11 424.0 377.2 23 + 1
Deoxynivalenol DON 3.89 297 249.2/231.0 13/18 + 1
Deepoxy-deoxynivalenol DOM 4.28 279.1 249.1/231.1 -14/-22 - 1
Deoxynivalenol-15-acetyl 15-ADON 4.83 339 137.0/321.0 14/13 + 1
Deoxynivalenol-3-acetyl 3-ADON 4.87 339 231.0/203.0 15/17 + 1
Deoxynivalenol-3-glucoside D3G 3.88 503.1 427.1/457.1 -29/-19 - 1
Fusarenone X Fus X 4.34 354.9 136.9/174.9 31/19 + 1
13C15-Deoxynivalenol 13C15-DON 3.90 312 263.0 14 + 1
13C17-3-Acetyldeoxynivalenol 13C17-3-DON 4.87 356 245.0 13 + 1
T-2 Toxin T-2 6.38 489.2 327.2/387.1 29/29 + 1

HT-2 toxin HT-2 5.82 447.1 345.1/285.1 27/28 + 1
13C24-T-2 Toxin 13C24-T-2 6.37 513.2 260.1 36 + 1
Patulin PAT 2.61 152.8 108.9/53 -11/-25 - 1
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k1

ety a5 RGO /min B H T (m/z) F5TF(nkz) mERE/N BFR HBAER
13C7-Patulin- 13C7-PAT 2.60 160 115 -11 - 1
Sterigmatocystin SMC 6.70 325.1 310.0/281.1 32/50 + 1
13C18-Sterigmatocystin 13C18-SGM 6.69 343.2 327.0 37 + 1
(-)-Citrinin CIT 5.26 249.0 205.0/176.9 —-22/-31 - 2
Penicillic acid PCA 4.63 171.0 125.1/153.1 17/12 + 1
Virginiamycin M1 VGM M1 5.95 526.1 508.0/355.3 14/26 + 1
Tentoxin TeN 5.80 415.1 312.2/256.1 23/45 + 1
Tenuazonic TeA 4.92 196.0 112.0/139.0 —28/-25 - 2
Alternariol ALTL 5.68 256.9 214.8/146.9 -35/-42 - 1
Altenuene ALTE 5.32 291.2 202.9/248 —-43/-34 - 1
Alternariol monomethyl Ether AME 6.52 270.8 255.9/228 -30/-38 - 1
13C10-Tenuazonic acid 13C10-TeA 491 205.9 144.9 26 - 2
a-Zearalanol a-ZAL 6.08 321.1 277.2/303.2 -30/-28 - 1
p-Zearalanol B-ZAL 5.85 321.1 277.2/303.2 -30/-28 - 1
a-Zearalenol a-ZOL 6.14 319.1 275.1/301.1 =27/-27 - 1
p-Zearalenol B-ZOL 5.89 319.1 275.1/301.1 -27/-27 - 1
Zearalanone ZAN 6.51 319.1 275.1/301.1 =27/-27 - 1
Zearalenone ZEN 6.55 317.1 174.9/273.1 =-30/-27 - 1
13C18-Zearalenone 13C18-ZEN 6.54 335.2 185.1 -32 - 1
Diacetoxyscirpenol DAS 5.58 384.2 307/107 14/25 + 1
Neosolaniol NEO 4.52 400.2 305/185.1 16/23 + 1
Gliotoxin GLI 4.74 327 245/215 23/30 + 2
Cyclopiazonic acid CPA 5.77 335 154/180 -39/-35 - 2
13C20-Cyclopiazonic acid 13C20-CPA 5.77 355 145.9 -35 - 2
Verruculogen VER 5.64 5343 392.1/360 18/33 + 2
Destruxin A DA 5.13 578.4 465.3/437.2 28/39 + 2
Destruxin B DB 543 594.4 481.3/453.2 27/39 + 2
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(d) 44 MMEESFERE 0.2% PFEK - ZERIBEERTHEAEFE
Fig.1 (a) MRM chromatograms of 44 mycotoxins;(b) MRM chromatograms of 18 internal standards; (c) Ion chromatograms of

00 1
0.0 2.0 4.0 6.0 8.010.0 120
[ [7] / min

(c) 44 MERSRELAK - ZIERIMBEZRTHESFE,

44 mycotoxins at water-acetonitrile mobile phases; (d) Ion chromatograms of 44 mycotoxins at 0.2% FA-acetonitrile mobile phases

U B AR B i 2

FREIK - L. 0.2% FA KIBW - 5. K-
FEE. 0.2% FA KV - W EE. 10 mmol/L H & %
KB - Z 5 10 mmol/L W R &% /K VA TR — W F 2%
AN [7) Joit 2 AR 2 R AN [ A B2 P 9 ) A 0 B T B 3R ) 0
T e B[R . G5 R 7R, FB1. FB2. FB3 A&AH
N [E 67 2 N BR R EE 0.2% FA /K - ZIEREIIR R T
H g, AE AR BN AH %A TR Jo e B B U A 4 )
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FHRL AR K 0.2% FA K - SRR B RCRIF, R
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X JURNBE 2R AE R A ION T, JFC ) 7 55 5 1 g 7Y
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SRFE L 0.2% FA 7K — 25 5 1 o B AH R 7K - R
0.2% FA 7K — FEEAR RN, 0GR J% ooy 37 528 5



MR BB

Modern Food Science and Technology

2024, Vol.40, No.7
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B 2 4 FARIRIGIRT 44 FEE F = DR
Fig.2 Effect of 4 different extraction solvents on recovery

of 44 mycotoxins
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PRYGE N, HH 1.5 IQR IR VU Bl 4 o8, H4k ml i
FAmZE R, BARBECEAL; $2IER 3 (80% &
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H2ANEHE, $RAGAH 4 (80% LIEKIEW, &
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- 7K (80:20, V/V) 254 EMIFEAHZERAE (200 mg
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BAFERETIRELER R, FRRF. WWESR
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LW, HOEERRIICR B, B, AR
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Fig.3 Effect of 4 different purification methodson recovery

of 44 mycotoxins

PR SCRRP A, 3k B 4 B O [ v 4E o 2
PR, MRS EAELL K3, H 2 (200 mg
PSA+200 mg C18) [EIUZ Ny 72.0%~131.0%, [H14k
R 1.5 IQR FIRVEHE Py, MHXFHEF, HhikiE
100% Je [ P9, ERTEASE A A 07 20 2 A0 i [l i 36
U5 e 1 FUCRON 23.5%~204.5%, B AR [ANIR
FEEE 1L5IQR RN, (HH 1.5 IQR FPRTE L
B FSCR AN s A5 33 IR 6.9%~221.3%,
HANBERME, F77 4 FCEN 0%~210.2%,
A2AERE, HE15IQR AIRVEH v, ik
[T 28 0 22 K, [ ZRANI o JHIR R 3o it o
AN & B, PSA X E A MM i b 454 ¢
SRR P 77, C18 AT T REE A HLER. BERI 4,
PAS FlI C18 15 G AT A 28025 B Je IR 2 e i
B A LERSE R 5T, ROKIH BREE PRSI sg e, (A
A SCRA AL R N bRiE e, BERS 4 MR
B2 2 A RIS . B S TR KK R 10 Fh

BRN, HTXASHEEMIRMAEAR, HFR%
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R, 10 FhEE TR EWCRLE 70%~120% ; E

261



MR BT

Modern Food Science and Technology

2024, Vol.40, No.7

) REAEE R T

262

SR N, EEERE
6 P EL R B &N, A F A (MgSO,+PSA+C18
4 600 mg+400 mg+200 mg), C18 A1 PSA 7] LA
TIRPEARET AR TR IIR , A R0 o 5L o

A R AR EE PRSI
PSA+200 mg C18 i1k ik 5: .

S04
5

*® 3 AMAMERSRNEMEE. BXM. RHR, EER
Table 3 Linear range, R>, LOD and LOQ of the 44 mycotoxins

FHomFr AR A 81.5%~119.6%. 1B PSA 1 C18
A PLEBRAEA TR RIS, BAM. PR ERN AR5,
Wi PRI, AR SCiE$E 200 mg

et KM E/(ng/mL) KTz X AR LOD/(ugkg) LOQ/(ug/ke)
FBI 4~320 y=1.056 30x-0.026 04 0.997 48 0.5 2.0
FB2 4~320 ¥=0.652 33x+0.003 85 0.997 34 0.5 2.0
FB3 4~320 y=0.834 86x-6.735 78¢™ 0.998 23 0.5 2.0
AFB1 0.2~16 y=0.767 23x-0.038 00 0.998 43 0.004 0.01
AFB2 0.2~16 $=2.037 92x-0.091 26 0.998 33 0.01 0.02
AFGl1 0.2~16 ¥=0.713 60x+0.004 64 0.997 47 0.004 0.01
AFG2 0.2~16 V=5.787 44x+0.431 83 0.998 72 0.003 0.01
AFM1 0.2~16 y=1.415 03x-0.137 63 0.997 84 0.01 0.02
AFM2 0.2~16 $=0.905 81x+0.019 11 0.998 47 0.004 0.01
OTA 1~80 y=1.456 05x-0.006 96 0.997 00 0.05 0.2
OTB 1~80 ¥=2.328 21x-0.011 58 0.997 65 0.02 0.1
OTC 1~80 y=4.888 74x+0.037 94 0.998 00 0.01 0.1
DON 4~320 »=0.841 13x-0.003 58 0.999 25 0.05 0.5
15-ADON 4~320 $=0.563 44x-0.031 06 0.997 50 0.7 2.0
3-ADON 4~320 y=1.382 73x+0.047 57 0.996 49 0.1 0.5
T2 2~160 y=0.497 71x+0.016 90 0.996 74 0.4 1.0
HT-2 2~160 y=0.148 17x+0.014 41 0.996 30 0.7 2.0
PCA 2~160 ¥=3.402 34¢'x-718.655 88 0.999 85 0.06 0.2
VGM M1 2~160 y=4.917 22¢"x-20 035.645 20 0.998 62 0.04 0.1
TeN 2~160 y=4.000 67¢*x-22 160.631 99 0.997 33 0.01 0.04
SMC 2~160 »=1.836 28x-0.011 54 0.999 13 0.01 0.04
Fus X 4~320 $=598.736 00x+408.176 80 0.996 30 0.6 2.0
Ota 1~80 =5 171.820 95x-3 244.499 99 0.998 59 0.1 0.5
D3G 4~320 y=1372.406 84x+1 546.026 74  0.996 91 0.2 1.0
CIT 2~160 =2 903.278 21x+782.866 96 0.999 66 0.2 1.0
TeA 2~160 =1 886.319 43x-867.963 67 0.999 04 0.2 1.0
0-ZAL 2~160 »=1.598 19x-0.008 09 0.997 96 0.03 0.1
B-ZAL 2~160 $=0.999 38x+0.003 94 0.999 29 0.03 0.1
a-ZOL 2~160 y=0.318 06x+0.004 67 0.996 60 0.05 0.1
B-ZOL 2~160 y=0.183 87x+0.002 60 0.997 64 0.04 0.1
ZAN 2~160 y=0.415 93x-0.002 44 0.995 58 0.03 0.1
ZEN 2~160 y=0.221 37x+0.001 78 0.995 31 0.06 0.2
ALTL 2~160 y=7034.727 77x-6 589.960 30 0.995 67 0.04 0.1
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&%k3
A KMSEE /(ng/mL) KA %A% R LOD/(ugkg) LOQ/(ug/kg)
ALTE 2~160 y=1913.789 69x+1 026.315 62  0.996 04 0.1 0.5
DOM 4~320 ¥=322.866 60x-633.135 14 0.996 37 0.2 0.5
PAT 4~320 y=0.544 21x+0.062 71 0.990 41 0.05 0.2
DAS 20~400 ¥=6.742 59¢*x+1.339 25¢° 0.997 45 0.02 0.1
NEO 20~400 y=4.428 71¢*x+9.105 39¢’ 0.996 43 0.02 0.1
AME 10~200 1=9.550 15¢*x+8.283 67¢° 0.996 85 0.01 0.05
GLI 20~400 ¥=3599.215 89x+20 462.287 61  0.997 7 0.8 2.0
VER 20~400 y=1906.578 01x-28 146.471 77 0.995 56 0.5 2.0
DA 5~100 1=50.694 29x+3.843 44 0.997 59 0.005 0.02
DB 5~100 y=51.851 17x+1.526 32 0.998 26 0.005 0.02
CPA 20~400 y=0.573 30x-0.084 02 0.998 63 0.04 0.1

25 HMHHE. R 2ER. BEE

K H 3T UPLC-MS/MS i 13 J5 v 6 AE 3k 47 7
EEEIT, LB R R R IR T x AR bR, T
1y AR 2k, e PEVE I Rkt e R
K3 MMMEEHRNEERRBRL, HXRH
R*=0.990 41, #i H FR (Limit of Detection, LOD)
74 0.003~0.7 pg/kg, E & PR (Limit of Quantitation,
LOQ) N 0.01~2.0 pg/kg 5 A5 ¥ B Hi BR AT &
PRI T8 4r FrdE GB 5009.240-2016. GB 5009.22-
2016. GB 5009.24-2016. GB 5009.96-2016. GB
5009.111-2016. SN/T 3136-2012. GB/T 21982-
2008. GB 5009.209-2016. GB 5009.185-2016 % &%k
TORH B — B IE O B At PR S PR, i
B AR SEEG AR A 1R 7 v R . J8d 6 IR S 1
R, J7 %R % RSD (n=6) 4 0.7%~9.7%,
Ut Z 7 VAR E T R I .

2.6 JmArE g A

PAJRHR . AR A e R SR =5 (U RE O R TR,
A% P 3 ANRE BE KT T B B A AT A
52 8,  H ¥ FBI~FB3. DON. DOM. 15-ADON.
3-ADON. D3G. Fus X. PAT %5 3 /> Jii &= ik & &
N 104 20, 40 pug/kg, OTA. OTB. OTC. OTa %
3BT SN 2.5, 5. 10 pg/kg, AFBI~AFM2
S 3SR SN 125, 2,50 5 ngkg, i E
B2 3 AN EIRIE SN 5. 100 20 pgkg s B
FE3ASTAT, IR 122 AHEES, SR 4.
AR B AR - 24 R R A 70.7%~119.8%, JEHR T4

70.8%~117.8%, IR ¥ K 71.8%~123.6% ; ik
T A P 2 18] i R 7E 70.7%~123.6% 35 i, RSD Ny
0.1%~10%, FF&FF SRl E K .
— HfiLk

 25%~ 75% I 2R ]

130 I 15IQRANKIVER AT HE R R MIE 110.7
120 - - 590‘7
Lol e “' 70.7
~ 100} =i
% : N
X 9ol 3 =
= Soga ¥
80 - .
701 : —
SR JEHRF THR R
T HR % LA &

B 4 3 MiFme 44 HEESHH MR RIBER
Fig.4 Experimental results of adding recovery of 44

mycotoxins from three samples

27 HEEEFRTEBILLSN

X ST 17 U R S L) 5t b 44 B BT =
RHATHGI, 25 W3k 4, BRI 20 AL E
HIFRE R A FRER H, BHMZER 100%. iR &
oo R A B BOE  H R 7 & O 15-ADON,
Fus X. PAT. TeA %, W (ENX L Em, H kiR
TFHkzH ) 15-ADON 7 &8y = 4 7 473.0 pglkg, KRR
TR R e IR R SRRl rh 44 Fh B 5 3R S
P48 843 AN 2 240.3. 2 735.1. 387.1 pg/kg. [A)
I, AR ks ) B B R A PR B IR 22
2 B e AR ) ot o ) o e AR T LI 5 e AR B 5 ) 52 3|
TP RN B B T
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Table 4 The situation of 44 mycotoxins were detected in longan and its products
JRRA e FEARIR RAME Ml
3 ! IR

v o FEME/% TOP 3
S RS 0.01~ 10~ l(ng/kg) /(nglkg)
<23HEKE g09 0ke  99.99 pgkg 00 HEke
Tk 2/2 100 86 0 0 2 3639.9 22403 15-ADON
TR 11/11 100 356 73 32 23 7473.0 2735.1 15-ADON, Fus X, PAT
JeRR R

Bt 4/4 100 130 25 17 4 241.0 387.1 Fus X, 15-ADON, TeA

ML BAEEY UHAEEE SR TH4E, TOP3: 23K 3 LEE.

R 5 HEEBENEASRHNEIRENRITM

Table 5 Dietary exposure assessment of mycotocxins consumption for Chinese consumers

ot FHAE Clugke) . MDY oy bl Sz Eebwid] e
[ng/(kg-bw/d)] S F okt i S F M

FBI 5.1412 20 0.5 590  69.6 000004 000004 000002  0.00002
FB2 0.2500 2.0 0.5 590  69.6 000000 000000 000000  0.00000
FB3 2.779 4 2.0 0.5 590 696 000002 000002 000001  0.00001
OTA 0.401 5 0.014 0.5 590 696 000000 000000 000024  0.00021
OTB 0.5259 0.014 0.5 590  69.6 000000 000000 000032  0.00027
15-ADON 14592206 1.0 0.5 590 696 001237 001048 001237 001048
3-ADON 11.085 3 1.0 0.5 590  69.6 000009 000008 000009  0.00008
Fus X 446.938 2 1.0 0.5 590 696 000379 000321 000379  0.00321
Ota 14794 0.014 0.5 590 69.6 000001 000001 000090  0.00076
D3G 164147 1.0 0.5 590  69.6 000014 000012 000014  0.000 12
TeA 11767 6 1.0 0.5 590 696 000010 000008 000010  0.00008
a-ZAL 0.264 1 0.5 0.5 590 696 000000 000000 000000  0.00000
p-ZAL 0.0150 0.5 0.5 590 69.6 000000 000000 000000  0.000 00
a-ZOL 0.025 0 0.5 0.5 590 69.6 000000 000000 000000  0.00000
-Z0L 0.0200 0.5 0.5 590 696 000000 000000 000000  0.00000
DOM 58.544 1 1.0 0.5 590 696 000050 000042 000050  0.00042
PAT 96.697 1 0.4 0.5 590 696 000082 000069 000205 000174
oTC 0.000 3 0.014 0.5 590 69.6 000000 000000 000000  0.000 00
DON 0.001 5 1.0 0.5 590 69.6 000000 000000 000000  0.000 00
ZAN 0.0150 0.5 0.5 590  69.6 000000 000000 000000  0.000 00
ZEN 0.0300 0.5 05 590 696 000000 000000 000000  0.00000

2.8 BRFFENETH

PRI, B R KSR Rk F 9 9 N
0.5 g/d™; R ChEERE 7R 58 ERR RS
(2020 45D ) FRIE 18 % UL 1 & R 55 A Lo ik
()44 # bw 4 54 69.6 kg A1 59.0 kgo FE & E B
BRIGREIFESE C AN ERE TR
BT, b RS RN T PR R 5 e
E% 12 RTINS R AR ST Al %
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12 EEMRIFE s #70 FEEEE 3 PMTDI AH M AR A 1
S, RHIRER 1.0 pg/(kgbw) BUS A (2 4RIE
PMTDI) #H[E ) PMTDIP* Sl 4k 23 B HL i £ B 55
AL o

TR 5 e RIS R, IR S
Hr 21 PR # 2 1¥ EDI A%EK 0~0.012 37 pg/(kg-bw),
Hh [ Y B A e R R L T BN 21 Bl R
B B & XU 7 H HQ M 0~0.012 37, HQ KT
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(R B N A O NE N 947 5 N R
ADON. Fus X. PAT. TeA %, £ R & H i &
G oK T AL R R R, B RIR A
Ko W TR, X4 REHERNEES
PR, MZRCVE, [FIN 2R R
AL P [ B AR AN 2. Ji 251 B HQ v
X AR R S B R AT G 2 5 R TP As, 45
R, 2V LR IR T 19 bR FE R R B R
B RAE N 194.3 ng/kg, “F¥IME N 68.4 ngkg, HQ N
0.001 4, XF NARAGEER B PEEN, RSO RS
H—3 @ RSPl R Z R Bon, &
PEXT 21 Fi B B 55 R B RN KPR AR T B 4
HEENARE.

3 #ig

ALY UPLC-MS/MS 3 5 0 B K He i) i o
44 FEE T RN EEEAN %, RAEAS T2
SIS, AbREE R T, 45 REW, 44
FEE S RNEMERRY R (RR=0.990 4D, it
PR 5 0.003~0.7 ng/kg, € & R A 0.01~2.0 pgkg. 1%
T VEHIRE % E RSD (n=6) N 0.7%~9.7%, 1&. .
3 R B KT [FC R O 70.7%~123.6%. %
LRI RT AL SR fE B, DU, ST R AR A
REZLIEN: F=3 Nl 2Ty ol

A 338 3 & 7 1 UPLC-MS/MS V& % 17 it &
TR Fe FC ) b 44 BB EE R AT, SRR
INERANFE A 20 M UL EEE R R A FRERH,
FHAE SN 100%. 2 HR B 1) i A G H 2 o 4 o 1
B 14 7 2 9 15-ADON. Fus X. PAT. TeA £, i
BITE IR ZE K. W Ao Tid AR, X 4 KRAR S
RNFEFRER, NZHE. B 21 FiE
W RN R RS, SR RPEEEER
FH 0 B R e 1] b T 8N 1 HQ 24 0~0.012 37, HQ
BMET 1, UERHBA RS, %o A A B o 5/
HRANF N H R, HEEaHNEREE
PRARSE ST, RAAEFRNRIR T4, HAaem It
TR R R F B B T BO AT Ab 3.
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