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Research on Pesticide Residue Detection Methods and Limit Standards in Lycium barbarum L.

WANG Ying', LIU Yuanxi', SHEN Mingrui®, ZHOU Tingting', ZHANG Xianrui', HE Yi*, JIN Hongyu'",
WEI Feng1 , MA Shuangcheng2 * (1. National Institutes for Food and Drug Control , Beijing 102629, China; 2. Chinese Pharmaco-
poeia Commission, Beijing 100061, China)

ABSTRACT: OBJECTIVE To develop the limited standard and supporting detection methods of commonly used pesticides in
Lycium barbarum L. (L. barbarum). METHODS In previous research, the “the Principle of Conversion of Limit Standards of
Traditional Chinese Medicine in < GB 2763 national food safety standard-maximum residue limits for pesticides in food > ” have been

drafted. In this research, the L. barbarum was used as the research object to study the conversion scope, risk assessment, detection
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methods and conversion judgment principle. RESULTS A method for the determination of 13 pesticide residues in the L. barbarum

was established by using acetonitrile extraction and HLB column purification. And the GC-MS/MS and LC-MS/MS technology were

used to detect the pesticide residues. In addition, the maximum residue limit of 13 pesticides in L. barbarum was finally formulated by

sample determination. CONCLUSION

The specific implementation steps are provided for the conversion of GB 2763 standard to

traditional Chinese medicine standard in this study, and it is of great significance for promoting the connection between planting and

circulation supervision of L. barbarum.

KEY WORDS: Lycium barbarum L. ; GB 2763 ; limited standard; conversion principle; pesticide residue
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I LC-MS/MS #6775 2 URE i i 2, DA B XU
PG IR WA R HIAT A 24 R b 2L
B ik @ X HAE e, LAy GB 2763
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HopRAE GB 27632021 [ & A 7328, Mk (&F) J&
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Tab.1 MRL standards of pesticides in Lycium barbarum and summary of pesticide registration situatuion in L. barbarum

No. Pesticides MRL of L. barbarum(fresh)/mg + kg=!  MRL of L. barbarum(dried)  Registration status ~ HQc

1 Chlorothalonil 10 20 No 1.056 8

2 Imidacloprid - 1 Yes 0.017 6

3 Cyhalothrin and A-cyhalothrin 0.5 0.1 No 0.005 3

4 Acetamiprid 1 2 Yes 0.030 2

5 Pyrethrins 0.5 0.5 No 0.013 2

6 Chlorpyrifos 1 1 No 0.105 7

7  Hexaconazole 0.5 2 No 0.4227

8 Fenvalerate and esfenvalerate 1 3 No 0.158 5

9 Propargite 5 10 No 1.056 8
10 Cypermethrin - 2 Yes 0.105 7
11 Fenpyroximate 0.5 2 Yes 0.211 4

12 Abamectin 0.1 0.1 Yes 0.105 7
13 Pymetrozine 10 2 Yes 0.070 5

14 Pyridaben 3 3 Yes 0.3170

15  Kresoxim-methyl 0.1 - Yes Not calculated
16 Prochloraz and prochloraz-manganese chloride complex 2 - Yes Not calculated
17  Spirotetramat 5h 10" Yes Not calculated
18  Spinetoram 1 IR No Not calculated
19 Etoxazole 0.2 - Yes Not calculated
20  Dinotefuran 0.5 - Yes Not calculated
21 Tridemorph 0.2 2 Yes 0.2114
1) IR — Rl MRLsHOe — SBHE R
Note:!) - represents temporary limit; — — that MRL has not been established yet; HQc — chronic risk quotient.
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it 22 HP 6 it 2 R E IE S e TR 24 RO 25465 BT
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R2 ML 13 A0 R 2 i 2 I BAT R o R E

3.2 LI

3.2.1  XPRESRERAOE A ORI O A 13
FACZG X RS 1 ~ S mL, I QIR IR E A 2
50 mL, fEN TR X B AL BB A, T - 20 Colibtl
1o BN S FREAR AT T4 & 6 g, R RL I
T £ Tk A B S AR TR . IS R T
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Tab.2 Concentration of 13 pesticide matrix standards in L. barbarum

No. Pesticides p(stdl)/ng - mL="  p(std2)/ng - mL=" p(std3)/ng - mL~! p(std4)/ng - mL~" p(stdS)/ng + mL~'p(std6)/ng + mL~!
1 Pymetrozine 100 200 400 1 000 2 000 4 000
2 Imidacloprid 50 100 200 500 1 000 2 000
3 Chlorpyrifos 50 100 200 500 1 000 2 000
4 Pyridaben 150 300 600 1 500 3000 6 000
5 Cyhalothrin 5 10 20 50 100 200
6 Cypermethrin 100 200 400 1 000 2 000 4 000
7 Fenvalerate 150 300 600 1 500 3 000 6000
8 Hexaconazole 100 200 400 1 000 2 000 4 000
9 Acetamiprid 100 200 400 1 000 2 000 4 000

10 Tridemorph 100 200 400 1 000 2 000 4 000

11 Pyrethrins 25 50 100 250 500 1 000

12 Fenpyroximate 100 200 400 1 000 2000 4 000

13 Abamectin 5 10 20 50 100 200

3.2.2 PHAMERIE R ORISR R VR TR 320 °CLAREF 3 min,

J& B TR R RE, i 60 B, 45 . Bk
KRS g MEEPRE, 7K 10 mL J5CE 30 min, 44k
S g, A NG 50 mL, 5)3Z 4038 2 min (5% HAMIG
F12000r - min~"),Z(>2 min(4 000 r + min~") 4%
W TE W, DUVE RN G 50 mL, 2138 403 1 min, £
O, B IFUERIBY EIE R, R4 22 3 ~5 mL,
W, G B A2 mL, ¥4, 50, B IS W
4 mL 38 3 KRR R (HLB ) [EAH 22 B A At
(200 mg,6 mL) Fik AR A ERE LI TR 2T, RIFS .

3.2.3 Mg OGC-MS/MS . SAHM I
A, Ak A Y B4 AR (0.25 mm x 30 m,
0.25 pum) DM-17 ms, S0 220, HEARRR It
W 2R o P s AR 2, IR TR 1.3 mL - min ™', 3
FECHREE R 240 C, @ EA IR IERE A E . 1 pl,
T Y P MR B 60 C, fR K 1 min, DA
30C *min ' F+&E 120 C,LL 10 C » min' F &
160 °C,LL 2 °C » min ' F+ZE 230 C, Lk 15 C - min "'
F+Z 300 C, {44 6 min, 2L 20 °C » min' F} &
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Jik S BT IR, 70 eV, BT JERE 200 °C, 42
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B0 Sl L s (CE) B LR 3,

DU 325 < 4 A0V 220 R BT IRt 7 00 R At 4 o 5
WA 1 mL RS A A ARIE (0. 1 pg » mL ™' B R
ZRBECMEREW 0.3 mL IR AT, kit BUCESL IR, 47
TG % R E R PR A4S 1 pl, A GC-MS/
MS , $ N AR bR th Ze ik e o

QLC-MS/MS 1 AR 3% 45 1« DA/ \ e Jk
fik bt & ik O 45 58 R ( Waters BEH Ciq 1,
1.8 mmx10 em,2. 1 pm); 2L 0. 1% PR v (&
5 mmol - L™"HIR4L ) Mt shiAH A, LIRS %L 95%
FREYA B (5 5 mmol « L™ HIEREEAN 0. 1% ) N
wah A0 B, % R 4 HE I B R VR R R N
0.3 mL + min ", #EJE 40 C,
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F3 MREEI3MHREGNEL AT BN
Tab. 3

L. barbarum

Faf R & (CE) LT ER

Information, retention time, monitoring ion pairs, collision energy (CE) and limit of quantitation( LOQ) of 13 pesticides in

No. Pesticides tg/min Quantitative ions 1(m/z) CEl/eV Qualitative ions 2(m/z) CE2/eV LOQ/mg - kg !
1 Cyhalothrin!) 37.34/37.65 273.8 >238.8 15 271.8 >236.8 15 0. 002
2 Cypermethrinl) 40. 262/40. 423/40. 424 208.0>181.0 8 197.0>141.0 12 0. 005
3 Fenvalerate!) 42.115/42. 483 167.0>125. 1 5 225.0>119.0 18 0. 005
4 Pymetrozine?) 1.243 218 > 105 -16 218 >78.9 -28 0. 003
5 Imidaclopridz) 3.079 256 >209. 1 -23 256 >175.1 -28 0.001
6 Acetamiprid?) 3.733 223.5>126 -17 223.5>90 -43 0. 001
7 Tridemorph?) 10. 546 298.3 >130. 1 -30 298.3 >98. 1 -30 0. 002
8 Hexaconazole?) 11. 145 314.1 >185 -30 314.1 > 159 -41 0. 002
9 Chlorpyrifos?) 12. 747 349.9 >197.9 -28 349.9 >97 -45 0. 001
10 Pyrethrins?) 12. 809 329.2>161.1 -10 329.2>133.1 -23 0. 005
11 Fenpyroximale2> 13. 101 422.2 >366. 1 -24 422.2>215.1 -35 0. 002
12 Pyridaben?) 13.279 365.1>147.1 -34 365.1>309. 1 -17 0.001
13 Abamectin?) 13.638 890. 5 >305. 2 -32 890.5 >567.4 -20 0. 005
D - R GC-MS/MS 352 52) - SR HI LC-MS/MS #:E
Note ; 1) _ Determination by GC-MS/MS methud;z) — Determination by LC-MS/MS method.
T4 R EE-B BRI (LCMS/MS) 3 AR B 3.3 7 EERIE
> | (=] /\ ==
M 3.3.1 MR NAHR GERR 13 FhfeghTE
Tab.4 LC-MS/MS mobile phase gradient elution conditions -1 s N
e e 5~200 ng - mL™ N H A R 4FW &ML R

t/min Mobile phase A/% Mobile phase B/%
0-1 70 30

1-12 70—0 30—100
12-14 0 100

TE:A -0 1% FRRIE R (& 5 mmol - L-THIREL) ;B - 95% WLV (&
L THIRREAN 0. 1% HIR) o

Note:A = 0. 1% formic acid solution ( containing 5 mmol -+

5 mmol -
L~ ammonium for-

mate) ; B —95% methanol solution ( containing 5 mmol - L ~! ammonium formate

and 0. 1% formic acid).

DN 325 < 0 SR 22 R IO MR ot 00 N At 3
Wss 1 mL RSB INAK 0.3 mL RS, uEad, e g
B, A RS 8 W R B AR A 2 L, TE AR
IS, 0

(r*>0.99) , LA 10 f5{EME L (S/N) FR 5 IR f R
(#3) , SARbREHERIIE 0.001 ~0.005 mg - kg™, #
REM A ZHFR B T 2K

3.3.2 iR EEEIEAE  fEMIRS S BT
SRIAS AR b R R 2 T % 48 R 22 0.2 MRL,
0.75 MRL.2.5 MRL) 3 /™ BE7KF- AR [l i a8
5, BRI 3 43-PAT S8, A A PR IR [T U5 A
HXFFRESR 22 (RSD) ZE2R LR S0 SRR 13 Ffife
Y [ECRIE E R 61.43% ~ 114. 53% , KRS b it i
229 0.32% ~9.63% o H o KLIRI H B ISR AR,
] eSS AT IR B AR Zﬁ?ﬁ%*&@%ﬂhmf
AR R AR BT AR TSR 2 07 i N K i

RS MRET BHRGEETE ML AL EREKRSD M 24 R

Tab.5 Linear equation, correlation coefficient(r)

, recovery and RSDs of 13 pesticides in L. barbarum

Linear Low concentration level/%  Medium concentration level/%  High concentration level/%
No. Pesticides ) r

equation Recovery RSD Recovery RSD Recovery RSD
1 Chlorpyrifos Y =944.868 7X —63.323 57 0.999 3 114.5 0.4 96. 1 2.4 88.2 9.4
2 Hexaconazole Y =340.179 7X -722.865 9 0.999 4 84.8 8.3 70.8 5.2 62.3 8.4
3 Cyhalothrin Y =187.266 4X - 167. 593 0.996 8 70.6 8.4 78.3 5.7 77.1 8.8
4 Cypermethrin Y =1 835.832X -3 251.533 0.994 5 67.2 6.0 68.3 5.4 72.1 9.6
5 Fenvalerate Y=1941.722X +1 027. 865 0.989 9 85.1 6.1 91.1 3.7 107.7 7.1
6 Pymetrozine Y =551 220X -390 491 0.999 6 62.5 7.3 68.6 3.2 61.4 0.7
7 Imidacloprid Y =136 951X +93 014. 5 0.999 5 87.5 8.3 91.5 2.5 83.5 1.8
8 Acetamiprid Y =743 693X -204 786 0.999 8 88.2 5.6 92.0 3.4 94. 1 3.7
9 Tridemorph Y =361 980X -171 119 0.999 7 91.0 6.9 94.6 1.4 83.7 0.4
10 Pyrethrins Y =46 515.6X -38 505.9 0.998 9 87.8 9.5 89.8 1.5 80.0 2.5
11 Fenpyroximate Y =970 754X +248 234 0.999 1 98.9 6.5 110.0 1.5 103.9 2.6
12 Pyridaben Y =932 273X +263 982 0.999 2 63.5 7.0 85.9 0.5 82.1 1.6
13 Abamectin Y=378. 111X +1 317.32 0.997 7 85.1 6.0 87.5 0.6 72.3 5.4
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PRI AT BRAETT 3 o AT LS T ARILS gty
FEAERL G, B0 510 (15 mL f 52 7K & X 13 Fhgk
RS BCICR . R BoR  EKE N 10 mL i,
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WCHAR T K 15,20 mL &b, Fo A4k 9 14 a1
R H64%~119% o I HER B AR R F,
KK 510,15 mL g o 2 [u] i R 0 87.7% |
61.9% \61.2% , n] fig J& i T 5 7K 5 KK, M A o
F18 — P43 Wl 21 W JB I A K S T 5 I Al OR
AT ISR AR . AW EMACAE S N S g I, B
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K6 AHREIFESL GB2763 Ml & 7 EN F 4 E Wi
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BRI b, HE ST 0 25 TR A b AR 25 K T I A
G 07 2 SRR BT ELRT F AR R I, (0
MRL 5 ] 7 o 78 5% BA 5% 9% B0 19 4R 1% F 2R
GB 2763 L (1 75 10 , 80 i — 20 B e A M i Ak rh
TR 22 5 AT 5T X [ R b o v 5 I B ) Ak
2K D 7 s RN AR B 9 ST 0 7 R R AT T X
GB 2763 v 2 i B 8 A v 32 2R FH 0 5 v
FL4E . “ GB 23200. 1132018 £ 5 e 4 8 FARE HY)
PR 208 B 24 K FLA G P ok BR o 1 )
A - T % B A k7 FD ¢ GB 23200. 1212021 £
f A E GARUE AR B b 331 Bl 2 I
AR 5% B 0 I A - L. 5
(b I 24 81) 2020 4 i A 25 22 5% B I E 7 TR — 3
FH K GC-MS/MS #: il LC-MS/MS 32, {H Hfij 4b F
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GB 23200. 113 ,GB 23200. 121 B3R il k5 i J5 3 058
FERFEAR—F(P>0.05) 451K 6,

Tab. 6 Comparison of measurement results between the method established in this study and the method specified in GB 2763

Pesticides Established methods Determination results/mg + kg =1 Methods proposed in GB 2763 Determination results/mg + kg ~!
Fenvalerate Acetonitrile extraction + HLB column purification 0.285 QuEChERS 0.281
Imidacloprid Acetonitrile extraction + HLB column purification 0.274 QuEChERS 0.260
Acetamiprid Acetonitrile extraction + HLB column purification 0.314 QuEChERS 0.329

5 HEmEHELE

IR C DU 19 A o B A I, T 4 S A D
T 54 HLU Y 2 i AT S M O HE X UL EE AL
P v B Bk 2 R RO R BEAT o AR5 a3 N T

HCHON A S T AR P i B 54 HE A RC AR
af, BRI T T 3 R RlAe St o TR R A A
SR T RN HE R 13 R A2 B AT I e, AR
WA T,

RT SA#MREERT BHRAGMELER

Tab.7 Determination results of 13 pesticides in 54 samples

No. Pesticides MRL/mg - kg ~! Range of residual amount/mg - kg ~! Detected rate/% Over limits rate/%
1 Pymetrozine 2 0.04 -0.06 3.6 0
2 Imidacloprid 1 0.01 -0.76 58.9 0
3 Chlorpyrifos 1 0.03 -0.14 3.6 0
4 Pyridaben 3 0.03 -0.24 7.1 0
5 Cyhalothrin 0.1 0.01 -0.39 41.1 5.
6 Cypermethrin 2 0.11 -0.96 16.1 0
7 Fenvalerate 3 0.08 -0.28 3.6 0
8 Hexaconazole 2 0.03 1.8 0
9 Acetamiprid 2 0.01 -2.82 75.0 5.
10 Tridemorph 2 - 0 0
11 Pyrethrins 0.5 - 0 0
12 Fenpyroximate 2 - 0 0
13 Abamectin 0.1 - 0 0
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TR T SR ATAF H  BE BBk ek SR 2
P A SRS R A e i B 16% ~T5% o
M8 GB 2763 Hfc R & pr i, (A S8 #5024 g FIE
KAEAERBAR IS, AR RN 5. 4% . 3 FhagBsI A H
Hh, PABR BB BRI A 24 2 — 28 T A ), LA ik
AVEHEBM—E KRR, O EZEE .
R AR R N AR EE SR AL, AER AT R AR
Tz A

6 HIRERTE

GB 2763 bR ik 12 H iy i AE 58 3 2 i &
FrRufEdd 2 B[R] B, f2 2F R AR IR H 25 77 b 1) fi B % g o
BN AR ERR B A T WS DA B s 24 B[R] B 5%
FRIfEIE IR TP, . AR S O 400 I A U], 7
AR T B A 0 KR R - W25 S A
PralEbn 3/ NTFAET 10% % GB 2763 it bl
K2R s AR R T 10% 19, AT LAKEAL, IV 2k
S hinag W), B R A, I ) B R 2 W R M EE
HOIEORT 3 HE ™ o IXURS: P, AR DA b s ) A 208
GB 2763 ffcrh 13 A~ 25 5% B IR B bR e 4% AL kg Ac
2 S bR e, 23 ) A ML R (2 mg - kg ') |k AL ok
(Img-kg™ ) FEFE M (1 mg - kg™') . mik i R
(3 mg - kg™') AT (0.1 mg - kg™') AR H
FiE(2 mg - kg™') FUNEGEE (3 mg - kg™') | MR
(2 mg - kg™') Mg HUPK (2 mg - kg™ ) | = I ik
(2mg - kg™") BRILAZE (0.5 mg - kg™") . MBI g
(2 mg - kg™") B4R (0.1 mg - kg ™)
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