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W E: HH ## 37 QuEChERS- ## & A% W #H & % - 83 B I % 3% (ultra performance liquid
chromatography-tandem mass spectrometry, UPLC-MS/MS)K: il #758 . H il . 5 3 /4~ X M A o 5% 4% 10 )
(alternariol, AOH) . %% 2 (tentoxin, TEN). 3Z #5755 /% (altenuene, ALT) 3 Fl L TR &1k, JHX 3 M X
HR RSP TRE 0T 5% AWFFOR HTECR 19 QUEChERS-UPLC-MS/MS X Hil it of B 18 # 2 4 7
WZE, srHrpnssE . i, 7E 3 DX TP BE GRS MRIE . GR 90 AL h AOH A i %
N 55.6%, TEN K Hi 2% 100%, ALT K H 5% 100%, 79.7% 9 MIFCRE 532 30 7T AP L) B 5 R, 78
B, R TE 3 M FEEE R A AR ALT B 5 (48.3%)>A0H &35 5 (47.3%)>TEN &5 & (4.3%).
g5 Oy LR R ES, B T A IR A R BRI ALT . TEN M9k R m s TR G T Yl il
W, JFH SR — o 0l DXORA S o 25 3 o 38 A 43 A AN [t D AR ARG TP L PR R 1 S B AE, AT D RO R B
R R BRI Y, PRERIE 2 & F L 4 o R Bt mT DL Y0 AR i B T R R AR B B e TR, R IR
P HERL AR

X M, HEER, WSRO G- R MAD

Analysis of mycotoxin content characteristics of Lycium barbarum L. in
different areas
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ABSTRACT: Objective To establish a QuEChERS-ultra performance liquid chromatography-tandem mass
spectrometry (UPLC-MS/MS) method was ed for the determination of alternariol (AOH), tentoxin (TEN) and
altenuene (ALT) in Lycium barbarum L. from Xinjiang, Gansu and Ningxia. The characteristics of mycotoxin content
in three regions were analyzed. Methods In this study, the modified QuEChERS-UPLC-MS/MS was used to
determine the mycotoxins in Lycium barbarum L., and the distribution characteristics of mycotoxins in Lycium

barbarum L. in Xinjiang, Gansu and Ningxia were analyzed. Results The detection rate of AOH was 55.6%, the
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detection rate of TEN was 100%, and the detection rate of ALT was 100%. The 79.7% of the samples were polluted

by more than 2 kinds of mycotoxins. In Xinjiang, Gansu and Ningxia, the total content of ALT (48.3%)>the total

content of AOH (47.3%)>the total content of TEN (4.3%). Conclusions The method is simple and accurate, and is

suitable for the simultaneous detection of mycotoxins in Lycium barbarum L.. The detection rates of ALT and TEN

are high. Mixed pollution is common and presents certain regional and variety differences. By analyzing the content

characteristics of mycotoxins in Lycium barbarum L. in different regions, mycotoxin contamination can be detected

and controlled in time to ensure consumer safety. At the same time, it can also predict and prevent possible food

safety accidents and provide scientific basis for regulatory authorities.
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0 35

Mg (Lycium barbarum LU SR 4D B /9 1 T
PERER L, NATEET | O HE . B TS, RET (b
RARL ) B M R G 2 R 25 b, R & A
FRZmE. KHE MR . i R RREE R
5y, B b A YTE T I 2 BRI R, bk . [
fRIMBE LS . PR . A7 IF R A SO M e 250 #ofd
RALG L 2T E, (HX—id R i 2 AN ] b G b
BOLEE W EFRY A TR . Ak, Bk it HITE
R 2t . 1L SE DL Ry ) B R i i 4 sz B H
SR, HrEpfCAE R WAE . AR 5 2 B B
JERYLI MR R A VRS B, EUTR S GE EAT, R AR
KATEVE I, T E R R AT S B AN 2 AP o, By
MR EIA TR R E, BONHESAL T b (8RR & R i) ¢
IR,

HWHREE - FHLREAWAETSAM T ENE
R BACT =410, & UL AR B TR T YRR e o i 2 )
HEE ., IR . SR . B E ST, fE RS R
5| A T 2 4 ) A 2 B Y 2 BE AR 6 B K (Alternaria
mycotoxins), ‘B EHEHS 12 & (Alternaria specise)” 25 1) —
RAGEUEME . B, R, WRsE . S5
P 2ER SRR GRS B, BRI
RGN R ) HAE SRR RS TR R 2 70 b o L
B A% 6015 (alternariol, AOH). %% (tentoxin, TEN), 28
i 7155 45 (altenuene, ALT)BF 780 210, i THEMS B 22 5%
RIS R AR BRI O, BIEC &8 T AR
B F KW bR M, HAKh AOH MBI fH &N 25
ng/(kg:BW-d), TEN [ B4 1500 ng/(kg:BW-d)!', i
HrE AE SN/T 4259—2015 € H 17K SR 32 Hh e s 40 BT 2
RWWE WAROTE- TR/ B ) B, S 2 g R
FrP 2 A DG BR AR A TLARE . BRI, TR rh 2 b A
IR AR T AR B XEER,

TEMI RS ELR # R A I b, Z IR, WA T BEsZ
P ZF AR AT Y, LRGSR R Bl B2, G1,
G2). MHhEFER A ISR EIER RS . KRR AL
SEMIAC 0 BT, 34 AT BT A A B i A R A, i
JUEASL3 G R A U2 A A AT LT 5 A 1,
E A W58 R FVBORH €233 - P I 5 1 v o 1 Bk i i 2 7
R R R AR L A R A S UG s, XA T iR
IR A I 2R EL R R R, BRI . RO | i
A A0 A0 VRO €00 335 - £ B S35 v A DU B PR 2 2% T
AT BEMH, RaZebmaiEsE TR, ok
B B AR B AW R SN SE 5, WA €385 - 3 K B3 124 1
BB R A I Hh A A S AR

AR VAT AR S, #5377 QuEChERS Hi
b B OJ7 G R AR A3 - B I BT (ultra
performance  liquid  chromatography-tandem  mass
spectrometry, UPLC-MS/MS)[E B 5 3 A~ X (B . |
L FEMIFLH TEN. ALT. AOH 3 FhEE#s R 2K &
i, AT ROE KRG, TR JAAC Y T 2R
TR 3 ML TE R AT L T T E 3 XA AR
H T AR TR AL B A R AR AR, b R Ok
M2 DR SR U, I A AR THHAT A B A TR, o0 7 A AR
] S AR RAE R S, [FIR, ik RS EdE,
AR TE R PRI B 2% PR A AR 1 205 IR S LAt

1 MR575EE

1.1 MRIR TR

AT SR EF . T, T K, JORAE T
90 (BT HICCHLPRTIE SO 0y . LAl 16 . 775 24 ), 1
SR, 17T A 348, 20 °COKFEIRAE, fEERT I 7 d.
1.2 i 5

TEN. ALT. AOH(ZEJ¥ =99%, HihF| Romer Labs
ALY HUE . 2 (N, S PR AR AT PR
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Fl); HER. HEREL . WKZBR(OTHTEE, 78 Sigma A ).
1.3 &R E

XevoTQ-S micro B i S0 A €6 - H B B 154X (32 [
Waters 23 7] ); Vortex-Genie2 Jiiii i 7% (G [H SIALAS A H]);
XSE204 43 #r KO (& 0.01 g WKW 4 ),
HGC-24 7B T A AZ WAL AL T 18 AR ER A A TR A
ri]); Stratos /= 3 B5.L>HL(3E [E Thermo Fisher Scientific 23 Fl);
KQ-500 8 7 i i ew (R L il A AU A IR |D); Milli-Q
afi KA (25 E Millipore 23 7))o
1.4 SWHE
1.4.1  AR/BEE R B

W USR8 TEN, ALT. AOH #RiES:, JHEHZ

AR RTET, A3 A5 SRR BT N 10 pg/mL AUARHESE A5
W XFF TEN. ALT. AOH FIARME LR T Se iR A 4 1A%
W TRl IR (R 1000 pg/L), HEATAEHRIEEL, IF
i P A 28 P AR IO, K X SR AR R — R )
AEFERAEE (20, 50, 100, 200, 500, 1000 pg/L)RYHRHE
TAEER . BF-20°CF, BEGMTTE.

142 #Henaras

H 5 g ¥R 20 mL RIL ZHE IR A F 50 mL B0
FFES N 1g NaCl #1 4 g JoKBRIREE . 1T 2 min YT HESHE
J&, A IRE 30 mino BEJS, LA 10000 r/min (% B AT
DY E S mine MAPIHE 6 mL 8 E3ER, HBE A —A4
A 150 mg & = B -N- N 5 4 4k A B (primary
secondary amine, PSA)A 150 mg Cg W 7 (& LB,
YRR W AT 1 min BB TER G, FFLL 10000 t/min 5%
TR E L 5 mino B Pk, BUHE | mL BV, 3T 0.22 um
PERE 8, B S 1H FH UPLC-MS/MS HZ AR #EFT A1)
1.43 LR EMH

A5 i P WA G335 2 AR a2 1 BT

T SRR R TR 2 2 R .

JRRE S B A AT AR I B TR T B R
RTS8 8 U R 7 =X 22 Oz W U (multiple reaction
monitoring, MRM); BLiEFIRE: 350 °C; bl i B
500 °C; BREAFIS G 800 mL/h; TS J AN

ME: 10 L/mine 3 MURFE A HETER, WENE A KR
ESHOATU, WL 3.

x1 BIESER

Table 1 Chromatographic parameters table

2 E 214
kR BEH C;5 (100 mmx2.1 mm, 1.8 pm)
HEFE /UL 5
FEii/oC 30.0
/(njnjin) 0.25
Bl A J0.1% PR OIEHW, B 7 0.1%H iRK

2 REEG RN
Table 2 Elution order of the gradient of the mobile phase

B [i2) /min ﬁﬁi, Al% B/%
/(mL/min)

0.00 0.250 2 98
0.80 0.250 2 98
3.00 0.250 24 76
4.00 0.250 24 76
6.00 0.250 100 0
6.90 0.250 100 0
6.91 0.250 2 98
9.00 0.250 2 98

1.44 FikmEiEd
IR BE AE 60%~130% 22 171, Ak 25 B AR XA
flfi % (relative standard deviation, RSD)/NF 120% (n>3).

1.5 HIEAIE

{# F Excel 2013 F1 SPSS 22.0 AbFIEHE, #4741 4%
Mro FH# R SRR H REHCOy ARG 7, 8
RSBy, AT B L A51>60% W) A Hh BB A
< 60%JU) A HH R . A T4 Hh BR 5 e 12 BR A B3
HHEGEH . A SPSS 22.0 BRI b HTEE . HOA
THE 3 MEEEREHRES; RAESERR A 3 i
HAFRTYRK LS

# 3 #If2s TEN, ALT 71 AOH Ri%&#
Table 3 Mass spectral parameters of TEN, ALT and AOH in Lycium barbarum L.

HEHR RS 7 e (mv2) & e¥ P B L (mv2) Q1 Tl & HL R/ V Hli A fE ft/eV
e ¥ R
ALT 291.20 [M+H]" fg;:g* ;8 ;3
e ; 33

T *FoR B .
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2 #ERE5SR

2.1 EWHEREST
2.1.1 & ag it

FEARAL TS S5 A LORS HER I BT S B8 1000 pg/L 1)
TEN, ALT. AOH 3 Fi#E &}, AHFFY AL T HIBISS B 1E
M A [MHH] B AR A, H 3 HRE, ok e
X 3 FhEER B T MR T SRR R, G T A
BRI (R AR MV R, ST 3 FhBEAE T B
KOS L Z R E A5 T3 3 .

oAt A 58 7 LA LA S ik A B

(WEEFSFE PGS, EFIAMH] L
FJa, 4B R %ﬁ ﬁ%%ﬁﬂ?%%%
FAEMEM R B TERFE T X— LB R T G
SRR RS

QQ)HEFLHL R PR L R R R B PR R S5 %
AR LS WL, TR
AR E S SRR EE, WIS T8 & m
SRR I A 5 9

GuiERE =M L. S X R ERNEE T, R
R TR, RS RENTRE TR, X—

100{
0 L

Wi o7 568

W RZREE, BAREHEREEENENREE
WFEFES, FEi#arEdZMTHRR, MEG
£ o

(DZEA AL 5 KAE . 58 % E RS E s ib)E,
HEAT T 255 VP4, B O 2 S8R Bh R 2 5 R AR DR
X AR AR TS A ST L, S0 TE TR Ak SR B A R,
FERIN T Ir e B S e SE B EARBE R =, e
iy sr i
2,12 &S B EAehA

it Bl 0 R4 A B bR AR A RS A R
BIAT N B JoE R, X E R B H b RE A
T PRI RAE . A 9T B A TR G TE S0 i o
AHACA B, LR KAk AR A& e IE 8+ 5 1 e
FRET I B AR . R R oy B . LG
RER, FRETFHNT, CBERBEE 0.1%F B /KH
YE R s, W TG W1k, #mEAT
Rk RE R4y i . MAELZ T, ERFERT, @il
TEKAPEIM 0.1%H BR, 45638 B WA HLAH B iR
KT AP R, & Hirb WIS T EM
A3 AR AR DN R AR, LA R T s D BRAR AT
3 R EFE A E 0 MRM @ERIIE 1 BR.

A

293>257
2.121e2+004

W )0 55

100[
0 -

025 0.75 125 1.75 225 275 325 3.75 425 475 525 575 625 6.75 7.25 775 825 8.75 9.25 9.75
£ B4 Bisf 8] /min

293.2>257.2
1.802e2+004

A

025 075 125 1.75 225 275 325 3.75 425 475 525 575 625 6.75 7.25 775 825 875 925 9.75

M 7 54

i 100{
0 L

15 B3 15 7] /min

404.1>239
8.045¢+003

A

W 7 5 32

100{
0 L

025 075 125 1.75 225 275 325 3.75 425 475 525 575 6.25 6.75 725 17.75 825 8.75 9.25 9.75
5 B4 B} 1) /min

404.1>221
3.043e+003

A

025 0.75 125 1.75 225 275 325 3.75 425 475 525 575 6.25 6.75 7.25 775 825 875 925 9.75
FR B 5} ] /min

BT HIACH ECR B R MRM A 4]

Fig.1 MRM chromatograms of the mycotoxin in Lycium barbarumL.
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FH15E

415.14>57.92
4.634e+005

415.14>312.05
1.627¢+005

100
o
=
=
= 0 L n n n L n n n n " n s n s n s
025 0.75 125 1.75 225 275 325 375 425 475 525 575 625 6775 725 7.75 825 875 925 9.75
P B3 B ] /min
i 100
b
21

ol— . . . . . . . . . . . . . . . . .
025 0.75 125 1.75 225 275 325 375 425 475 525 575 625 6.75 725 7.75 825 875 925 9.75

LR B 5] ] /min

PI1(5) A B S MRM A ]
Fig.1 MRM chromatograms of the mycotoxin in Lycium barbarumL.

SR, A FE A ik 2 SR Ak I TH A7 A8 R PR
P, FEARIUAE SO LT IR S AH 2 15 N 0 R ) SR A
e, MARBARR B EBRAAFRGBR LA A FRA L
PR e HEL S R T . Fi, RECIUR
— 78 BURAB R A S5 4 0 DAk 5 FR AT S L, R BB TR 43
T RE LAV 1o 25 BTk, RSRWIFZE N o — 25 40
b TE SR AT B, AL FE B R VS o RS T A 8
AR L R A A b, DA SE R R X H ARl
B EATERT N BRI, DL SR KT B B A
R MR B
213 HpEL, BEREEER

WG 4 WA, 3 R E PR LS A Mk R
JEFE N, YR T SR R YA Sk, HAR SR Bk e
FRHEMMXRBIYEHT 0.999 MRME, XM R
TEMZ BIFERGE LM R . g RAGRI T
LA S, MR T BE A R e e T A

F4 WRRPIMERSRNEMTE. L. HXRK, &
HIRFNE =R
Table 4 Linear ranges, linear equations, correlation coefficients,
limits of detection and limits of quantification of 3 kinds of
mycotoxins in Lycium barbarum L.

LIPS O e

© Ang/ke) M Nug/ke) Nuglke)
TEN 2.0~100.0Y=28107X+11166 0.9991 0.10 0.34
ALT 1.0~75.0 Y=17823X+458975 0.9993 0.16 0.47
AOH 1.0~50.0 Y=155478X-59413 0.9994 0.18 0.59

mpgz SECE

TG Y R 5 T, A 7 s E B R R T 0.10
2 0.18 pg/kg Z ], T & R BE 1E 0.34 2 0.59 pg/kg
BITE RN o KRR A TSR B TR R L (SN SR, B
FodE /DR RN 3 AFE XN A R4 ik
BE o AEATE BT b, B30 R 22 O A S R A DL
N HEL MR R AKOF-, B S TERE S S R 1 H RS 2 A,

L FI ARG B (14 15 5 5 8 3k B I R A X — B, DA B
oy HE PR o o R DN — 25 2 T o M S A M
W UEE NS SR MRS 10 X B R, Hi R
TEE B M P RE SRS AT S A S5 L .
2.1.4 BHERHEE

FE S B ECHE AT DL e, AR R a4 TS5 el 7
72.9%~98.9% Z [a], 1K % £ (] RSDs R fij &) i /&
1.2%~7.3% 30 Bl N o 3 — 45 SR 3 B AR W55 7 15 76 E 1
PERRE = E E R, o7 LA 2 B % AR 75 22

&5 1R 3 MERSRAEMICHELRE

Table 5 Recoveries of 3 kinds of mycotoxins in Lycium

barbarum L.
ey BIRE g, RsDsi%
/(pg/L)
0.2 79.6 45
TEN 0.5 81.8 43
1.0 98.9 1.2
0.2 76.8 6.1
ALT 0.5 79.3 6.6
1.0 96.0 5.1
0.2 72.9 73
AOH 0.5 78.5 6.8
1.0 81.8 4.9

22 3INMIXMARRPERSRISESHT
221 AAFFRARTEEL

XFORAER 90 U Bk (- b sy A A s . Bl . THE
F7 R AT EE M)A A0, A5 R BN, A RS B
ARIEEMFRLY, LKW 3 FiEE, BGHER
100%, TEN Fl ALT & 3 3588w, SEIAAS T4 7 L.
iz AR Y, W2 6 Bk, 3 FhaE B At RAH N
3 TEN (100.0%). ALT (100.0%). AOH (55.6%). 3 /™
X #ZEWEY S BT 25869 pgkg, & & FTE
0.12~517.14 pg/kg Z ], W AAEN 548.68 ng/kg(H M E
R)o 3 FHER T EIEAE T FF A ALT>AOH>TEN,
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Table 6 Overall contamination of 3 kinds of mycotoxins in Lycium barbarum L.
LES Pl ey PEBUmgke)  BRIERZES  RSDs% KIS ug/ke) 1 %/%
TEN 11.21 10.96 7.33 65.40 0.12~37.45 100.0
ALT 125.06 106.52 93.87 75.06 9.24~517.04 100.0
AOH 122.43 74.51 267.13 218.19 39.22~235.29 55.6
Js¥ill 258.69 191.99 368.33 358.65 10.60~548.68 100.0
222 REMNRMied LAEEEHTEERL 140 |
ANFE X B E RS E LA 2 Ui, 34 120 f @ALT
X 3 A EE BT Y A AR AN RS HOR S>> T <100 E’T*gff
ALT>AOH>TEN, #738# X (il B )L R ERE M 50 4, 33* 80
MEE SR N TEN (100%). ALT (100%). AOH & jg
(42.0%). THEMXIRERESN 24 7, BHEXSEHEL 20l
Jy: TEN (100%). ALT (100%). AOH (75.0%). H i #1IX 0 Lk % 4
o X o TS TRIS TS TS TFitles
FJORGERERD 16 Oy, BEERG RN TEN (100%). R
ALT (100%). AOH (68.8%)-
13 IR Ta] i o T B 3 A TS G T
200 ~ Fig.3 Total contamination of mycotoxins in different species
180 AT B 2 R 53 A1 45 230 ALT>AOH>TEN,
%;Z 160 —om AOH TAL 15K R EAARE 4R TEN (16.7%) . ALT
<140 ~O=ALT (16.7%) . AOH (10%), I sl Bl 4 AL 3 5 B 5 2 {0
;1:120 - O TEN 191.88 pg/kg, ST EIEEHN 10.60~471.84 pg/kg, THE 1
\Z% 100 |- SRR BE K B 43 A6 FF 5. ALT>AOH>TEN,
;5 80 — o TAD S S H R ARSI R : TEN (10%) ALT (10%) .
j{ﬁ; 60 L AOH (3.3%), Whinfiifd ez B2 197.94 ngkg, ot
= 0L JEFEH 64.60~487.08 pg/kg, TAL 5 5 AR 8 KM {H 4 10
B 20 ¥ ALT>AOH>TEN,
0 l ! ! TAL 10 SRR BABIE TR TEN (6.7%). ALT
e TH Hil (6.7%) AOH (2.2%), LAkt aE 2 B EIE N 93.60 pg/ke,
Rl x FrE i E N 62.08~141.16 pg/kg. TAD 10 S AR FH R

P2 BiEE, TR, R RN R BT YK
Fig.2 Overall pollution level of mycotoxins in Lycium barbarumL. in
Xinjiang, Ningxia and Gansu

FE seArHfe ¥ A A F 005 L

7 3 A X AR M A S AR A 1S TR S S
FRTES, TS, T 10 5. 0. EFUSHiEAR
1801 =, Hi, PR 1S, TRSES. 7RIS, TR
9 SHAITHE 10 IR 3 ANHL X B Z AR SRR o AS 5] 5
MIAC R RIS Y A Bl an 18 3 FfR, RLE Ak s A AT
FRIGPEDNMAEWM T RS T/ 7 5> 1 5>TR
59> 9 B>TAE 10 5.

THE 7 S HAREE iR : TEN (48.7%) . ALT
(48.7%). AOH (31.1%), M AT R 2 B BNE N
185.72 pg/kg, &L N 35.64~548.68 pgkg, TH 75

223

{43 45 45 55 - ALT>AOH>TEN,

PSR Bl 22 500 A0 BE A AT, LA EE R AN [ SR AT
B AN, FETAT 7 5 B AE R R, TR 1S
TS5, TR 9SRZ, T 10 Sl R, Xk
S AT RE S AT 0 s AL R L AR R IR DL S R A A TR
EX P

ARSI S T BT R, Sk e
100%. X FMAFEMACI AL I, S8, HE
FER MG PSR —A T AR L 0 [, RS R EEN.
TEN Fl ALT A% 2458 100%, X BiFhaE E EMiT
FRYTS YL ™ E . T AOH Kt 3RA 55.6%, EARAINS
B, EAIARRZM. X 3 MR N)E TH LM EREGEX,
YR RE —EfEE . Hi, Wit EREERN 215
YA 7 ) O NS Ak, TR AT RE X T 2
ft R A Rk, EENSRAE T N S SR
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FH15E

0 ST, SR AR E A R PN AZ BLRT 5 Y . SRR
SRR TS, D B KRR A A&,
E G FRC 7 AT FLDA RE B A, I R BRI AL S Y
[*)

WG R T MRS T A i ST R RS Y B
W, WEE NS S, SREBCE A B B R 5 e,
B AL 7= i 110 J o N 4 4
224 REVAHFEFEE SRS EERST

4 FIf R b EH B R SR AU R, A R HE
I E AR . ALT S5 (48.3%)>A0H B & (47.3%)>
TEN & & 1 (4.3%).

XFF P 90 e s, Hork i 22 3 51—
FERIGYAIERN 42.7%, K2 [ i 32 3 P Fh LR 7 %
1YL IMERIE 33.5%, MHAGI HEA 325 3 FhEE#HR
15 GRS TR B 23.8%

WE 4 s, 90 1332 2135 YL AT RE S b, BT X
R RIS RN 62.1%, WEH IS Y (P B
RN 48.3%, 1 —HE 543 FPELR & )M HLfilik
F 22.2%, HR X, B — b LB RE B TS YA RE A
i L 46.2%, PIFPEEZR L RNG JL R R 29.6%, —E 54
BIEBIHR 17.8%, TRXIBAFERNE, —FERFHEERS
YL RE G 5 L 53.3%, PIRTEE RIS YL 34.2%, 1 3 FhEE
RGP 11.2%.

nor Ot 1R
- 60F W i 270
;i EIfe 3%
= S0f
2
401
&=
E 30
£
ﬁé 20
100
0 . - - L -
i Hil TH
NG DS

Pl 3/ DX A2 05 YoM AT AR ks HE AN ) R 2tS BT 2 22 (AR
Fig.4 Probabilities of detecting different types of fungal toxins in
contaminated Lycium barbarum L. samples from 3 regions

3 % i

H AT E N s 25k ALT. TEN, AOH [{if#
KZ5RH GB 27612017 & h & & EFirfE & 5T
LA A AR ) o ARHERG Iy 7 3R A AR I G v N
PEZNTE: . FEBFE e kb, BODH BE 3 S A IR S e i
A E HAT ZF RIS, (A IR S A B ol
PR SRR T i 2T 1 DO 3 2ok P R 4 w2 il

e iy Jy 3, AR K R R €, DA T SEBURS
HER sl Rad, SR A R R, Rl
145 8 R S — iRy 1 E0 0 R 3 A TR I

AHEFE A H . QuECHhERS(HR AL il By A B 7 A )%k
FESBIEATRIAL R, {4k B, SR UPLC-MS/MS # AR [
AL P B R, RIKEHTFREHAERFE R,
A ST 22 Pl BT B R A A I Y, B AU
0 S A R PR AR ER O B AR, B R
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