174 s JEg I R Vol. 17 No.5
2026 43 H Journal of Food Safety & Quality Mar. , 2026

DOI: 10.19812/j.cnki.jfsq11-5956/t5.20251121003

SIAAEE: ki, XA, 265, 5. P SORNR " S AR 255 B A A R S AT R XU DA D], 0 22 42 BT H A I 27 4
2026, 17(5): 320-328.

ZHANG M, LIU ZB, JIANG W, et al. Distribution characteristics analysis and risk assessment of pesticide residue in Baijiu
from raw materials to products [J]. Journal of Food Safety & Quality, 2026, 17(5): 320-328. (in Chinese with English abstract).

1P N B 217 I R AR 2 5 B8 S AR e o B B2
AU PP

koL ER, E AL RIPL RMA L B A BEHED KR

(1. ™ BTG ISASI A .C, B BT PR i S e ft b el o i 22 4 JRURS: BPAG B S 528028, B9 8 330015,
2. VIPHZSEWNABRAF, B8 331700; 3. EFE LSRG EAG .G, JE5T 100021)

W OE: BB AR REUER TR, DhB ERA 2 5k B N TR SR B 7 e RS S 4 A
H, PP AE RS . 535 RAEATRDRIE R ERT JERHOROK | TR BRI Y ™ 5, B S22 2 3R I
5, SR JH I = SOBCRH €335 -7 F 32 9003 B 025 0 PR B B R BEA T 43 B, 38 400 1) 5 A 55 Al R DS B i A T
P, R EY I T R, SR Ird v m e . REDK . BRGNS RS S Rk 2GR R
FETE T IEAE 1.0~50.0 ng/mL JEEI N ME R, HKEERE()>0.998, kM HEH 0.12~0.32 ng/mL, ERERH
0.48~1.05 ng/mL, JilkxEISCE S 88.60%~95.60%(AHXS AR N 25<3%) . ZM A FFAE S HT R B]: A2 5% R F- 24
FEAR FHHOR P SRk, =i . R R SO AERE S A, TS R CIOK R S s FEL (UK
DIRESEPE HBUAE 10 H 30 HSWOW R SR, SR H B 5 A B 2 40 A 22 55 S b RIRE 1 JEORE B I A 0 7 i
BIRA = RS A 258 0 o KU TTAR 25 S B, A R AR 25 1 BR KO 39ARF GB 2763—2021 ( B &4
B ZARE 0 AR 25 e KR B R ) I i R ke R Bk, PR XU T 4 . 4538 A LT8R 1 BT i
S PR 25k B I O BEE A AT T s S ARRAE, B T RURS: U R e IR A A A U R . I R
STl Y5 SN R A A e R XU T AR L T OGS R B S R AR
KRR AZGER ;S AR (35 R A A B A BRI B R I AR KU A

Distribution characteristics analysis and risk assessment of pesticide residue
in Baijiu from raw materials to products

ZHANG Min', LIU Zhi-Bin', JIANG Wei', WU Li-Ping’, ZHU Dong-Cai*, YANG Tao’,
SHAO Qi-Qi?, CHEN Da-Wei*"
(1. Nanchang Inspection and Testing Center, Nanchang Key Laboratory for Quality and Safety Risk Assessment of Health

Food and Its Contact Materials, Nanchang 330015, China; 2. Jiangxi Lidu Wine Industry Co., Ltd., Nanchang 331700,
China; 3. China National Center for Food Safety Risk Assessment, Beijing 100021, China)

Isis HER: 2025-11-21

HEWA: LA TS RFIIH (GSIK202313, GSIK202226); 7LPH4 & 2545 AL H (2020B03)

F—1EE: (1979, &, 4, BIEAEPLN, FEOFF oD E 2 RS KRS . E-mail: 40271858@qq.com
MBEEE: MRSHE1983—), J, WL, BFRRA, FEUFF I MBS L2 XK . E-mail: chendw@cfsa.net.cn



555

sk, SR P ARJSUREET b 0 24 5 B A0 A AR 20 A B XU A

321

ABSTRACT: Objective To establish an efficient and accurate analytical method to track the transfer and
distribution patterns of pesticide residues from brewing raw materials to the final Baijiu products, and to assess their
potential risks. Methods Raw materials (rice and glutinous rice) from different sources and their corresponding
Baijiu products were collected. Samples were extracted and purified with acetonitrile, then analyzed using ultra
performance liquid chromatography-Orbitrap-high resolution mass spectrometry. Compounds were identified
through a pseudo-targeted screening approach with database matching and quantified using reference standards.
Results The established quantitative analytical methods for 5 kinds of pesticide residues, including triazophos,
alloxydim, isoprothiolane, bufencarb and pebulate, exhibited good linearity in the range of 1.0-50.0 ng/mL
(correlation coefficient, r>0.998). The method limits of detection and limits of quantitation were 0.12-0.32 ng/mL
and 0.48-1.05 ng/mL, respectively. The spiked recoveries ranged from 88.60% to 95.60% with relative standard
deviations below 3%. Analysis of distribution characteristics revealed that pesticide residues were primarily
concentrated in raw materials from scattered household farming. Triazophos, alloxydim and isoprothiolane were
commonly detected in both rice and glutinous rice samples, whereas butacarb (detected in both rice and glutinous
rice) and pebulate (detected only in glutinous rice) were specifically found in samples collected after October 30,
indicating significant spatio-temporal distribution differences. No high-risk pesticide residues were detected in raw
materials from base cultivation or in any Baijiu products. The risk assessment indicated that the levels of all detected
pesticide residues were below the GB 2763—2021 National food safety standards-Maximum residue limits of
pesticides in food, suggesting that the overall risk is controllable. Conclusion This study successfully reveals the
key distribution nodes and characteristics of pesticide residues throughout the Baijiu production chain, identifying
that the risk primarily originates from raw materials of specific sources and procurement batches. It provides crucial
data support and a scientific basis for implementing targeted source control and whole-process risk early warning in
the Baijiu industry.

KEY WORDS: pesticide residues; ultra performance liquid chromatography-Orbitrap-high resolution mass

spectrometry; Baijiu; distribution characteristics; risk assessment
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FHEVE N h E A SE Rz i, HOMARR AR 2 &
A 1 AR 1A 38 B LI AR SR TR IR SCAR IR 4, (i HAE TP
Z I F R R A 3 A2 R AL, TAER, B
BN S AR H 43 5CTE, I A s v
TEXC OB . A AR . s, NS
RAEY oy T2 20k, AR R AR A Hb (0 B AR 24 0T BE LA
Bk B P A ARG PR o U I i T AT RE A A 3 20 Ak
2, H I PR R R L ) LR Z R LA 25 B AT B
e, R AT RE AR PR AR 2 AW A P e B S R AR, AT
JE R TE AR KUK . U AR R 2, ekl rh A ot
ol Fp AR R A 25 5y B TR 3 1 R i B A, HFAEZR IR R
T PP AR R 1 22 S AR AN ) 488 2 v R S o0 Ao X —
TR w AU R R A RO, AT R 25 5% B Bl
JE R BE AT BRER, X1 % G R A0 R ARl o

TEAS 2GR B S A v, A o T Ack B 0 RS 00 o 5 1
SCEERR T . FRH TR 7 I AR AR IR I ¥R AR
FEJZEHT . AR AE AR S OB A B 24 3 s i b 340

BAR P& A2 HARY) 080 B T T4, Rt 2 sRoA A 25
HER g Smmaifaae . mTR— oK
M LA [FIE6 2 22 8% B A Brovt RS S Re Rt 2ok, @i
BRSO T AT E R 2 AR YR B ARk R
P | PR T S B 2 T TR S B AOME (- B
(gas chromatography-mass spectrometry, GC-MS)P & # A1
i - B %7 (high performance liquid chromatography-mass
spectrometry, HPLC-MS)P " HEAT#G I . B Fik 7 uedh, &
2 2R R O EE N T A AR
FHEERS BB EIE 45 A GC-MS X I H 7S 7S 7S Al ik i 1E
AT 005 BRI TE & T T L 6 S A5 R 1 A 2
B R AT ik SR, AR 24 h T — KRR i
CanJsek sl (i), k2 X5 kP 2RI RS L
A, A58 GC-MS X AT E AR 25 (An e 2 ) oA D 2 S
ABR, W27 HAES AR R i ]

B om A W M 4 3% (ultra  performance  liquid
chromatography, UPLC) ¥k 5 # B 37 L 18 Bk =5 43 % B 3%
(Orbitrap-high resolution mass spectrometry, Orbitrap-HRMS)
BoR, FEMEHE PR R U R i R B, R
hEE S 5 U A 5 o M B ST AR AR AR
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FH1TE

A S PR B R AR SRS R A, IR BB AKX A 5 A
SR LRI Y, B RN AR, B E
SIPESE R R LRI . AR RIS 2SR
PSR S0 Bl e B8] UPLC-Orbitrap-MS 4
SIE AR HARIGA 5 2 22 6 VR J PR s Ye iR 1
PUR 55 i, SR TT R 55 AR 29 9% B R G ve i o i B AR A,
A4 . UPLC-Orbitrap-HRMS Hi R T AE /158, HAH#H
AT BRI RS B, RO, HOR KRR TR
] A AR T, B R SUR AR HIA 2 A sl R i
¥, AFFE R I UPLC-Orbitrap-HRMS 43 MR JFURH K
K KGR K I R AR 2GR R, B A B AR 24 DR B AR
Wb PR RS 5 A A A, PEA PR 8 22 4 o IS AR
AT Ay PRV SR 1 A 24 i K ok BR PR T E 4R URL 2R AR B
ISRy UG 0 k2 A s ] g KU TP A 7R ol 1 R Ik i K
P A

1 MR5ERZE

1.1 E5RF

Orbirap Exloris 120 # 37 % 1E & F B BUiB AL (3%
Xcalibur 4.6 . TraceFinder 5.1 fk2% T.4Eu4 . Compound
Discoverer 3.3 #4EALFRE AT . Vanquish #8 &= 20 0AH (3% &
45 % —JCEESE) . Thermo Accucore aQ i 4#1:(100 mmx
2.1 mm, 2.6 um)(3[E Thermo Fisher Scientific 2 #l);
AutoBVA-60 4= H 3l - 17 ¥ 45 AL (4 BHL A8 A5 BR2A Hl);
XS105DU HF R[5 2 —, MR -Fe R 2
)4 PR\ 71 1; Eppendorf centrifuge 5430R 73 144 85 LAl
(%= Eppendorf /A H]).

2N WEE(@ial, fE Merck 2AH); HER. R
(s al, FUgRTRL T LR O A BRA FD; fFLIE
JE[13 mmx0.22 pm, A HUAH, Z3SSCiR (R A BRA
AL N hoe6 A ofe 25 R G bR E W W (S
19904-G250402) . Z JiEH 30 Fh A 245 1R b5 i W (it 5
81777-G250402) . HELH 35 Rk 25IRA bR ER R LS
20140-G250402)(JF ik & 100 pg/mL, R /RIEA B
A); RERK#HES: B62646). R A LS B60737), —mk
B 5: BW10196), A A B LS B10830), wHH LS
B60757)(JREVRIE 100 pg/mL), ZAE . PRS0 (SE
BN HED); JoK MgSO,. FALEN . N-TNEEL e . Cig .
RN AR (b4l LR A BRA R .
1.2 H@mRE&E

PP SR Sy N AN R NN = Wi = o AN
M SCHESE LRI RIS, n=36) . SRk K (ST TE 44 B
BTk B A P BORRG K, n=72) . Gl R (W ST
A BT R R AR PR OK, n=36), FORBRER
[H] A 2024.06—2024.12; FIEAEN: JRI(n=66) . 47
(2013—2024 4, n=22).,

1.3 XWFFE
13.1 &A= %k

FOK AR Fi GB/T 5491—1985 CHUED . TR
FFRE . FELR ) FTBURRES, FRZT 1 kg, Ll MmEplm i,
it 20 Hif, &M,

WEFAFREL 5.00 ¢ FE5E T 50 mL & .08 H, MA
10 mL 7K, WHERAE 1 min, IIAZHE[E 0.1% (V:V)H
2115 mL, i€ 1 min;, A 6 g ik MgSO, 5 1.5 g
Ak FWIZUPEFRE 20 s, 5000 t/min B0 10 min, 546 B O
JEM FIEW PRI 8 mL F2VAW, WSENA 400 mg N-PI 3L
Z R, 1200 mg Jo/K MgSO, & 400 mg C g 15 mL
LEH, WIERES 15 min, 4000 r/min .0 5 min, iR
it 0.22 pm JEHLJS, 4t Orbitrap-HRMS 22 .

FIE: HERRFSER 3 mL AET 50 mL BUEHELOAE , n
A 10 mL ZJERBEIR ) 2 min, fIIA 6 g JG/K MgSO,Hl 1.5 g
TN )5 P A HEIR A 2 min J5, 4200 r/min 8.0 5 min,
B35 W 5 mL L& H (900 mg MgSO, ., 150 mg N-P 3
Z. ), WHEIRA 2 min, 5000 r/min 8.0 5 min, bR
0.22 pm JEMESE, fi Orbitrap-HRMS il % .

132 ELH

s 4 %4 Thermo Accucore aQ fGi%AL:
(100 mmx2.1 mm, 2.6 um); #EHFHE: 2 pl; HE: 30 °C; it
A A: 5 mmol ZR%E-0.1%FH FR/KIE W T shAH B: 5 mmol
CTR%%-0.1% F R FHEVA R BRIEUEB(0~1 min, 5% B; 1~3 min,
5%~30% B; 3~15 min, 30%~55% B; 15~25 min, 55%~95% B;
25~26 min, 95%~5% B), Jitik 0.3 mL/min, ¥ 40 °C.

J % g% R L WE 58 B T UK (heated  electrospray
ionization, HESI), 9477 2 b 2 H#E F I A i i) — 4% i
A QE T TR R AR, BUESEBCE MR
Wik 40 arb (5.37 L/min), JINFASHE: 10 arb (9.35 L/min),
TREIERIE: 320 °C, Z5 LIl 380 °C; 1E & FHH%:
3400 V, 1B TR E: 2600 V; —Z33H 9 60000,
L 100~1000, B 70%; 0 HE%:
15000, FAH47EH: Auto, H—fb Al H JE (higher energy
collisional dissociation, HCD): HCD 2R JH7E 10~60 V 7& & N
PEFE 3 ADEREEME MR AR, DAIRIBOR R R 24 BE 1) — 2]
iR R, AR R E A R, PR D 2.0 Mz,
133 o TAEwm & R4 ERR

SABINEL 100 pL R ZGFRUEE (100 png/mL)FH 2 fi§%
JRE, A BT VR BRI 1,10,20,50, 100,200 pg/L
HIRRE LAE 2R S
134 EHAEETH

0 A B bR 24 1 s I R P ST ) 5 i e
PR BRI ] AR RE O SR 22 RETER2.5% 2 TN, — 2R TR RERY H 1 11
KRR ZE/NT S ppm, TR RS TR B T A
i 22/NT 10 ppm, - UPLC-Orbitrap-HRMS R MR E & o



55 sk, SR P ARJSUREET b 0 24 5 B A0 A AR 20 A B XU A 323

1.4 BUEALIE

ff ;| Thermo Xcalibur 5.1 {4 R4 #: 515 B,
TraceFinder 5.1 {4 F# 5 AT REFN A Hh 3 B 22 mzVault 3
SBT3 8 T A I £ 2 4R ] TraceFinder 5.1
k. FIH Compound Discoverer 3.3™(f& 7 CD)#E 7 AR HI
YA A3 B ik, DA R AN R AR 77 ) 2 8 4 BT AR,
454 Orbitrap JTRAE MY & T S ECHE HEA T I SR BURIIAE X 55,
Xof AT 2 e 04 RS VS I HE L T BB AR 4, o S
SR 5 B mzCloud ™ L) R AS 1% (81 2 mzVault
HEATVC L [R] s ) R A B JBOIS BT A5 R 0 5y B sl 12401
G FRIEE, FELIEER ChemSpider Hdh 1T ILEE LA
TR EIY R TEALEA 255 B H 19 .

2 GFERES

2.1 BIEFERIEE

A MF Acclaim™ Vanquish Cyg (2.2 mmx
150 mm, 2.2 pm). HILIC f3%4(2.2 mmx150 mm, 2.2 pm)
LI & Thermo Accucore aQ A if#1:(100 mmx2.1 mm, 2.6 pm)
3 FORRIE BRI EE A, RGN T AR B & iy
&AM JE X R R A AL AR L BT B R
W) 17 5 3 S G BEFR AR T 4R A LU ER, 45 B R, Thermo
Accucore aQ AR TEMRI M /AT, REBSIRHULE F 5
H R S, . TEOLAIESR 5 A B AR, TR I e 0 A
PR ETEAEAE R J5 BRE i 3BT T TR TF R 0 43 B 28k

2.2 $BEIFEMEN

R B S YERER RRE, 275 GB 23200.121—2021
(BN EZRAME YIRS 331 Rz A
FREA RIS VRO RS- B I AL ) il GB/T 20769—2008
COKIEFIGESE 450 B 2 KoAHSAb 2= S aR B LI
o 1% - FR I 1% 9 )25 & TraceFinder 5.1 804, JWE T 135
T e 2 K H A AR g AR e S, BESE THE R T
UPLC-Orbitrap-HRMS A< 25460 5 1k P . AE HLIBE 55 88
AT, W B —H SR EY R, IR @R
BSRERIN S, REWETAE 135 MRE MR
1) 3 2 0H0 T A S 1 O A o BB R FH A vk, R
25 [ 3T AR TE B R UET T T, TRlRY, IR E A
FEJFAE R BEREAR ATE BR85Sl b TR A A e
A VR A % i ST o 2R R B 8 1.3 71 I i A B
8 B SEBRRE SR U HERE A3 AT, A B SRR HERE T 155
M 17 €, T O B A7 Ay AT B A B, IR L 5
BRAE it 14 2 53407 o
23 HmRAFKBIFE

17 TraceFinder 5.1 # A2 L DREFN 5 8L )
iy, it 5 A AGE A2y, HrhGEloROK A
R REDR . R . A AR 4 Fh, SGRloRK A R
BOR, FERA . MR, AAEL. EEL S R, JEHLACKRAN
PP (R B AR ) R A AR 205k B . 3 1 o 5 ezl
HEHR IR AT LT 25 T, ASTRIRESR B B P B UL 1, 5 Fb
IG5 F e HEIGE i LR 2.

F1 HRPRAKERHEER

Table 1 Screening results of pesticide residues in samples

FRALSr R (Rl /min T BT (V) SRR AT () fR2E(x10°°) fe U
RELK + 19.75 C,7H5NOs 341.20710 341.20755 1.30 GIOK B kR A
T R + 18.43 C1oH 5048, 291.07193 291.07181 0.42 GETIOK Bp oK
g + 19.08 C1,H,¢N;0;PS 314.07228 314.07211 0.53 ERON NE DS
A + 9.75 C3H 1 9NO, 222.14886 222.14880 0.25 GEWIOK S Ak
BE LY + 18.97 CyoH,NOS 204.14166 204.14120 2.20 ELIE LS

T +R T 2O IE 8 T

100f
-
o BHRK
80}
<700
= 50F
0l r
\
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L \ ) Ll g
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Fig.l Total ion current chromatograms of 6 kinds of samples



324 B2 4 TR R I 2R %174
100 1007 ST s [
%0 GNHE K 90 SRR R [
80 801
<70 = 70
=60 = 601
= = L
=50 = 50
Z40 , Z 4of
30 30F
20 % j 20+
10 | 10}
G 1 L /J\ /iﬁb\ L 4 M‘/\MM JJ [ s WA L L T " LAD .J_hr/ﬂ,u\ 1
0 2 4 1012141618202224262830 024681012141618202224262830
100 {5 B4 Bt ] /min £ B3 B 8] /min
90 FEHFRK 100 .
% %0l A
£ <70
= 60 = 0
E5 2601
= =50
40 = a0l
z Z£40
30 30[
20 1 } 20f
10 10F
oL— L P/ L S 71«4;\‘ qu’wvw] olry DA e SOy N A dbrﬂ“"mnu L
02 4 6 8§ 10 12 14 16 18 20 22 24 26 28 30 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
{5 B3 i 8] /min 15 B3 1] /min
B 1(82) 6 FivEE S RS TR IR
Fig.l Total ion current chromatograms of 6 kinds of samples
100_ 1834 100 ~ 18.94
sof R %! SR
80T 80
70F ©70r
£ 60r =60+
= 50f §50 -
£ 40t z40+
= 30t mm 30t
= )
0 1822 0 I ) ) ) . ,
80 8.4 88 92 9.6 100 104 108 11.2 11.6 12.0 16.0 17.0 18.0 190 200 210 220
A5 B4 1} ] /min A5 B4 Bt ) /min
100_ 19.794
90F REK
80F
. 70k 100 1905
< 60 90t — IR
Z 500 80|
= 40} S701
Iz 30t Z 60}
20+ 19.56 E50¢
10 E40f
Q08785 92" 96 100 104 108 112 116 120 E30}
AR B I A] /min 20+ 18.90
1001 9.75 10+ 18.84
90} AR 0 : L : : :
g0k 16.0 17.0 18.0 190 200 210 220
X 70t {4 BB i8] /min
2 60t
E 50t
& 40}
= 30}
20 —&04 373 351 x9x 904 10051011034“ ")0619076'1},24]”28“33 11.63

80 8.4 88 92 9.6 10.0 10.4 10.8 11.2 11.6 12.0

A5~ B4 5} ] /min

K2 5 Rk Z5RE A > T YSRGS TR K

Fig.2 Extracted ion chromatograms of the exact molecular weights of 5 kinds of pesticides
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24 EME
241 ZMEERE

FEEWBOREK | B R . = . A R ERITEH S
o B b A O e, EERIAE 1. 5. 10, 20, 30, 50 ng/mL 6
AR EE R A B A B IA W, e 1.3 WM UERSS
PEEATINE, DA X BES: A ok A B AR R (X, ng/mL), W
TR PARFR(Y), ZhilbndEfhL, A mkmIH R, A
RB(rH ML MEE, 45 R0 2 Bk, RUAKMEAIHY
T T 2 AE — Y B N Rk R A
242 MEREZE

BB BE N 10 ng/mL FRELK | FEIR R . = MR .
B ARBFI SR REEL 5 R B ATR A X IR SRR, EIR 1.3 I
AR SRR IR 6 YR, T O TR ARURE X A v R 22
(relative standard deviation, RSD), %5 B/RRKE XK | FlE
R TR AR S EELR) RSDs 433108 2.3% . 1.8%.
1.9%. 1.5%. 2.0%, B/NT 3%, RUDKHERE .
243 EDRKREIE

KRR 6 3 [F]—HE5 i ZEH SR K (55 25,
A 3 ARFI B FIARMEA R, B R EERERLFAT 6 1,

TR A 30's, HARYY 1.3 300 F AOKRBE AL AN B i e 1%
WE 13 0N A& T E, S5 LR 3 E LS R,
5GP RN KT 88%; [RIAT, 454 RSDs ¥/ T
3%, RS E AL, SRR EE R, AR,
25 H@RNELER

W GB 2763—2021 { &M EEEFIRE & HTK
I R BB ) X RORHFE bt 1Y) 5 A 24 % BR A T
EENT SE MRS . 88 13 RS K 36 1ok
FERLF R & B AR 5 T 500000 HOARZGEREE, HiAkE
ST A LR 4,

M1 4 ATAN, RESL RS H PRI R S e a B
¥4 GB 2763—2021 [REZR, MiRE K, &R0
55a w3 PR 2y BRI R BRI, S ITOKAE
rh, G H R R 55 (>500000) 4 4 24 10 35 = e L R B
R RS54 Hrh, RRmA . — e MR 5K 4
GRS K, $E R FLAE R R R T R
R, SREMER G, &R8E 10 A 30 HX
ZJE SR AR PR DU 5 At 24 e 1) R AR SR 0
A%

®2 SAMMENSSRENESFE, LMERE. REHRFEER

Table 2 Regression equations, linear ranges, limit of detection and limit of quantitation of 5 pesticide residues

(ERILE:RA HEIE 4R 2 ARG R B R AEE I/ (ng/mL) K H BR/(ng/mL) SE R /(ng/mL)
REK Y=25175X+28309 0.9997 1.0~50.0 0.12 0.48
g R Y=24016X +13750 0.9995 1.0~50.0 0.23 0.76
e Y=43014X+45529 0.9998 1.0~50.0 0.15 0.54
SN Y=32233X+50031 0.9989 1.0~50.0 0.21 0.88
TEHLEL Y=52188X+20165 0.9982 1.0~50.0 0.32 1.05

F3 HmP S DMEUYRELE(n=6)
Table 3 Recovery rates of the 5 analytes in samples (N=6)
R LR 5y VRN LA /(ng/mL) 5 5 VA B /(ng/mL) BN &7 RSDs/%
20 17.82+0.43 89.10+1.85 2.4
REK 50 45.35+0.61 90.70+1.02 2.2
100 92.27+1.05 92.30+1.04 1.5
20 18.04+0.47 90.20+2.35 1.9
g R 50 44.29+0.69 88.60+1.16 2.7
100 93.18+1.57 93.20+1.28 2.1
50 46.51+1.22 93.00+2.06 1.1
e 100 94.16£2.07 94.20+2.01 1.8
200 191.28+2.41 95.60+1.14 2.6
20 18.46+0.37 92.30+1.54 2.1
N 50 45.04+1.02 90.10+1.93 2.0
100 93.09+2.11 93.10+1.87 1.9
20 18.84+0.73 94.20+2.76 2.7
R 50 45.83+1.07 91.70+1.85 2.0
100 94.06+1.83 94.10£0.97 2.4
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Table 4 Results of sample determination
YL /(mg/kg)
R %53 GB 2763—2021 R /(mg/kg) #E
ST 77 S BRCRR K
ARE K 0.022~0.85 0.031~1.02 7o
TR R 0.077~0.361 0.022~0.447 1
11373 0.011~0.091 0.043~0.374 0.6
{LTE 10.30 JG UL
A AR 0.052~0.338 0.044~0.502 I WA P FOR BRT K
R
{LAE 10.30 JG i
T / 0.037~0.082 0 .
R B K K

W /R AKK Y, TEFEARRAR BRI H 7E GB 2763—2021 H R m K,

GEWORR KA ity ARG B AR 25 R 28 5 ORI, A4
ARFR, FER . =P SRR CREL BT 3 iy
TE AR S P G e UE AR ) o
R o & AT ORI FEALLE 10 F 30 HRRAE
R ARG, 28 SR AR B AT N A7 AE 21 P e Btk
AL o

(EARSTE A, 36 173 S HROKAE iy v A, HH AT ArT o i
L 500000 AL, SRR AT RELE AR
2A il PSR R PR S5 ) T S R R, DT 25 AR T
ZUHR R AR o G R T S e 4 e TR A A ™ A 4
BT RRAAR A

3 4 i

AT GT SR FH A R SSOBOHR €013 - L S T B o 0 B T
TR, RGO T R FORE S (0 S A A 2 5% R R
BRIFSE . SEALFRIA, e P EORP R AR e L REDK
T R AR 2 R i, b & RS R
RN A AL, T SRR SO BT T AR SR Y
Aot KU B B o R R A ARG GB 2763—2021 FREZE
SR, BRI T4
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