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Research on the Revision of Maximum Residue Limits for Pesticides and the Establishment of Standard

Residue Limits for Pesticides in Lilii Bulbus
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ABSTRACT: OBJECTIVE To establish the limit standard of common pesticides in Lilii Bulbus, based on the “GB2763-2021
National Standard for Food Safety Maximum Residue Limit of Pesticides in food” and the multiple residue detection method of banned
pesticides in Chinese medicinal materials and Chinese herbal decoction pieces (plants) in Chinese Pharmacopoeia. METHODS In
accordance with the conversion tenet of the maximum residue limit( MRL) of pesticides in food established by the research group under
the National Standard for Food Safety GB2763-2021, the converted types of agricultural residue limit of Lilii Bulbus were ascertained.
The risk assessment of the MRL value was accomplished, and the detection methodologies for the agricultural residue of Lilii Bulbus
were established to appraise the residue status of 50 batches of samples. RESULTS The QuEChERS procedure was adopted for
extracting Lilii Bulbus, the gas chromatography-tandem mass spectrometry ( GC-MS/MS) approach was utilized to determine six catego-
ries of pesticides, and the liquid chromatography-mass spectrometry ( LC-MS/MS) method was implemented to determine nine sorts of
pesticide residues. Meanwhile, the current prohibited pesticide multi-residue determination approach of the pharmacopoeia was taken
into account. Comprehensive risk assessment and actual sample residue data were leveraged to establish the limits for ten kinds of pesti-
cide residues in Lilii Bulbus. CONCLUSION The established method is precise and efficient and can be exploited for the determina-
tion of the residues of ten commonly utilized pesticides in Lilii Bulbus. The limited conversion principle of traditional Chinese medicine
variety limit standard is applied to effectuate the conversion of ten pesticides of Lilii Bulbusin GB2763-2021, providing support for the
safety assessment of Lilii Bulbus.
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Tab.1 Pesticide limit information for Lilii Bulbus in GB2763-2021

MRL of Lilii Bulbus(dry)/mg « kg ~!

MRL of Lilii Bulbus( fresh)/mg « kg =!

Serial number Pesticide name Types
1 Chlorothalonil Bactericide
2 Acetamiprid Insecticide
3 Difenoconazole Bactericide
4 Pyraclostrobin Bactericide
5 Propiconazole Bactericide
6 Cyprodinil Bactericide
7 Tebufenozide Insecticide
8 Pymetrozin Insecticide
9 Epoxiconazole Bactericide
10 Abamectin Bactericide

11 Glyphosate Herbicide
12 Zineb Bactericide

0.05 0.05
0.05 0.05
0.05 0.05
0.1 0.05
0.05 0.05
1 0.5
0.1 0.05
0.05 0.05
0.2 0.1
0.05 0.05
No limit 0.2
2 0.5

FAT R HLE 6 ~ 12 g, RAAK 1 ~4 71
SIEA L B REG AE R I 2,

EF x Ed x I x MRL .
= AN
EXPc AT % b A1)

HQc = EXPc x 100/ ADI R (2)

Hrp EXPe e R i (mg - kg 'bw - d7');
EF S i A AR, A 250k i T A 32 1Y) POS (BT
FE RN 90 ds Ed — A i 2 EE AR IR, 25k
F IR A PR — AN B 2 20 4F 5 AT Ry %34 75 4w
KB, Lh 365 d x 70 4F 451 ¥ H I 2% &
(kg-d™) , AA UG HET B R 9 g iT;
MRL A A & H iz 4 25 1 ;e K 5k BB & (H
(mg - kg™") ;bw S 3 fA i £ (kg), LA 60 kg

R2 BHETRARENLHER
Tab.2 Results of risk quotient in Lilii Bulbus

113 HQe A8 4 XUES 7, ADL & H R i 5 A &2 5
100 &4 H T,

EXPa = 17 X MRL AR (3)
bw
HQA = EXPa/ARfD ~i(4)

Ho JEXPa gt 2 5% it (mg kg~ 'bw-d ")
LP Jyfie K HH g ik (kg - d71), A & RAZG SR o
12 g 313 MRL Jy b it Bl v 24 24 11 oK 5% B PR (i
(mg - kg™") sbw N PHA R (kg), B 60 kg 5
HQa g 2 PE XU 7 , ARID Ry 25 % 74

ZERLGOR, T A 11 M2 Y Ak A8 1k XU
FIYRT 1, 2B H— B AR Y 20k A8 1k XU b
F 352 KT

Serial No. Pesticide name MRL/mg - kg ~! ADI/mg - kg ~'bw ARfD/mg - kg ~'bw HQc HQa
1 Chlorothalonil 0.05 0.02 0.6 0. 003 <1
2 Acetamiprid 0.05 0.07 0.1 0. 001
3 Difenoconazole 0.05 0.01 0.3 0. 005
4 Pyraclostrobin 0.1 0.03 0.05 0. 004
5 Propiconazole 0.05 0.07 0.3 0. 001
6 Cyprodinil 1 0.03 / 0.035
7 Tebufenozide 0.1 0.02 0.9 0. 005
8 Pymetrozin 0.05 0.03 0.1 0. 002
9 Epoxiconazole 0.2 0.02 0.023 0.011

10 Abamectin 0.05 0. 001 / 0.053
11 Zineb 2 0.03 / 0.070

TE:ADI - 5 H AVFRA S AR — SE2 550 HQe — MR s HQa — SUERLRY 3/ - TS H (1.

Note; ADI — allowable daily intake; ARID — acute reference dose; HQc — chronic risk quotient; HQa — acute risk quotient; / — No reference value.
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Tab.3 Pesticides and related chemicals, retention time of internal standard compounds, monitoring ion pairs and collision voltage

(CE) in Lilli Bulbus by LC-MS/MS

Serial No. Pesticide name g/ min m/z ( Mother ion) m/z (Daughter ion) CE /V

1 Pymetrozin 0.95 218.2 105.2 -22
218.2 78. 1 -41

2 Tebufenozide 9.31 353.2 133.1 -20
353.2 297.1 -8

3 Pyraclostrobin 9.95 388. 1 296. 1 -19
388. 1 194.1 -17

4 Acetamiprid 2.74 223.1 126.0 -22
223.1 56.1 -15

5 Difenoconazole 10. 28 406. 1 337.0 -17
406. 1 251.0 =25

6 Propiconazole 9.73 342.0 159.1 -30
342.0 205. 1 -18

7 Epoxiconazole 8.95 330. 1 121.2 -21
330. 1 141. 1 -18

8 Cyprodinil 9.16 226. 1 93.1 -34
226.1 108. 1 -27

9 Abamectin 12.53 895.6 449.3 -50
895. 6 751.3 —-45

10 Chlorothalonil 5.79 244.9 181.9 35
244.9 174.9 32
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T A« [l 2 % B I 3 B T M R
(FHPZ) A AR 25 2 5 B I 17

JH 50 % 7 5 - F 35 3R ek Ao Sy [T 7 T ) o
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Tab.4 Pesticides and related chemicals, retention time of internal standard(IS) compounds, monitoring ion pairs and collision volt-

age (CE) in Lilli Bulbus by GC-MS/MS

Serial No. Pesticides g/ min m/z( Mother ion) m/z( Daughter ion) CE /V

1 Chlorothalonil 17.83 263.9 168.0 24

263.9 228.8 14

265.9 168.0 22

2 Difenoconazole 45.23 323.0 265.0 14

265.0 202.0 20

265.0 139.0 30

3 Acetamiprid 40. 10 152.0 116.0 18

152.0 89.0 26

221.0 56.0 22

4 Propiconazole 35.00/35.26 173.0 109.0 28

173.0 145.0 16

259.0 69.0 14

5 Cyprodinil 23.58 225.2 224.3 16

224.1 208. 1 22

224. 1 197. 1 14

6 Epoxiconazole 37.38 192.0 138.0 14

192.0 111.1 24

192.0 102. 1 26

7 Triphenyl phosphate (1S) 37.08 326.0 233.0 12

326.0 215.0 21

326.0 169.0 30
4.3 FHFERR L, T S HRE 2 20 B, BE ] o 28 90 e JSE v T, A
431 BHEXFEE WRAMEREN NS BRIGER, W A AU PR SR

W5 10,25 ,50,100,250 500 WL, 735 & 1 mL & 5, 2% an BT AH e B8 VI FEl N 2R G 2R LA

RS BATI0MRANEDLER

Tab.5 Standard curve information of 10 pesticides in lilli Bulbus

Method Serial No. Pesticides Linear range /ng - mL ~! Linear equation r

GC-MS/MS 1 Chlorothalonil 2.5-250 Y'=1.096e ~2X —4. 580e ~2 0.998
2 Difenoconazole 1-50 Y =0.354 0X +5.997 le 2 0.998

3 Acetamiprid 2 -100 Y =2.9359e “2X +3.915 7e 2 0.999

4 Propiconazole 0.5-25 Y=0.129 1X +2.402 0 0.999

5 Cyprodinil 1 -100 Y=0.114 2X +0. 110 9 0.999

6 Epoxiconazole 0.5-50 Y=0.117 6X +5.401 6 0.999

LC-MS/MS 1 Pymetrozin 1 -100 Y =67 851.6X +4 670. 8 0.995
2 Difenoconazole 0.5 -50 Y =53 981. 8X +360. 4 0.998

3 Tebufenozide 0.25-25 Y=39 012.9X -581. 4 0.998

4 Propiconazole 0.25-25 Y=18630.7X -1 848.0 0.998

5 Pyraclostrobin 0.25-25 Y=25088.1X+1551.5 0.997

6 Epoxiconazole 0.5 -50 Y =40 995.2X +2 986.2 0.998

7 Acetamiprid 1 -100 Y =64 184.4X +1997.7 0.998

8 Cyprodinil 1 -100 Y =26 086.9X +3 516.3 0. 996

9 Abamectin 0.25-25 Y=72.1X-25.2 0. 990

10 Chlorothalonil 2.5-250 Y =246.3X +12.5 0. 990
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Tab.6 Data of precision, recovery and sensitivity of 10 pesticides in lilli Bulbus

Serial Recovery/ % Average Precision Lower limit of quantitation
Method Pesticides
No. Low Median High recovery/ % /% (LLOQ)/mg « kg !
GC-MS/MS 1 Chlorothalonil 77.87 115.01 100. 28 100. 3 5.8 0.002 5
2 Difenoconazole 76. 65 108. 59 96.72 99.1 9.1 0.01
3 Acetamiprid 81.05 104. 42 96.72 91.2 6.2 0.02
4 Propiconazole 86. 32 95. 04 97. 06 96.7 4.8 0. 005
5 Cyprodinil 77.97 88.54 91.21 96.7 3.1 0.01
6 Epoxiconazole 88. 46 102. 53 99. 17 97.1 10. 8 0. 005
LC-MS/MS 1 Pymetrozin 102. 82 88.90 92.96 93.0 0.4 0.01
2 Difenoconazole 103. 00 86.57 91.30 97.7 1.1 0. 005
3 Tebufenozide 105. 54 93.07 96.33 97.4 2.6 0.002 5
4 Propiconazole 113.56 90. 00 97.35 97.7 2.8 0.002 5
5 Pyraclostrobin 102. 86 94.97 97. 68 92.1 2.2 0.002 5
6 Epoxiconazole 104. 17 91.97 92.09 104.9 1.7 0. 005
7 Acetamiprid 112.97 101. 85 104. 87 91.3 0.9 0.01
8 Cyprodinil 102. 58 97.56 97. 69 96.3 1.0 0.01
9 Abamectin 92. 64 87.50 84.98 85.0 8.1 0. 0025
4.3.3 fEREEE RO G HEBUNGSATT T SRR, B 2 22 2 SRR 50 T 5k

2 W o [ O SN B N Y 1 e

BT, 43 | AR e i 2 B Mok B 7K 565 4
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I RE IR 7 AN A B P B U
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o {5 e L AN i A e PG A o e JE 1) 5 3 R, R
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82, FUA B A U 2 B (R B 7K 5 4 e BBk
S R B KO 5 T 4 SR LR 6, 45 ALY [l
W BAT, IPNICHRTE 76. 2% ~ 118. 9% i [l 3, RSD
1E7.6% ~17.3% JiE M (n=9) .,
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BRSO AR AT 10, SR B s bk R ik
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TRV 4445 A 24 AH LR EAE Rkt 0 o g 12 A 2
FRCLLOQ) , WL 6, % 2 s F-Int I LI 1
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Tab.7 Results of pesticide residues in Lilii Bulbus samples
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PUFRIE I 2341 26 T UBE S SBUS AT RESE — 1Y
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Serial number Pesticide name MRL/mg - kg ~! Range of results/mg « kg ~! Detection rate /% Over standard rate /%
1 Chlorothalonil 0.05 - 0 0
2 Acetamiprid 0.05 0.01 -0.03 16 0
3 Difenoconazole 0.05 0.007 -0. 126 38 4
4 Pyraclostrobin 0.1 0. 004 -0.257 50 16
5 Propiconazole 0.05 0.003 -0.049 0
6 Cyprodinil 1 - 0 0
7 Tebufenozide 0.1 0.003 -0.28 22 0
8 Pymetrozin 0.05 - 0 0
9 Epoxiconazole 0.2 0. 008 -0. 020 0
10 Abamectin 0. 05 - 0 0
AR S 4 8
Note: — — Not detected.
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A - negative sample; B — positive sample; C — reference substance in negative sample.
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Fig.2 TIC of GC-MS/MS(1) and LC-MS/MS(2) of samples and reference solutions
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Tab.8 Comparison of recoveries of LIlli Bulbus sample solu-

tion by different preparation methods

Serial Pesticide The recovery rate-soaked  The recovery rate-soaked
number name by water/ % by water added acid /%
1 Chlorothalonil 61.2 96.9
2 Acetamiprid 69.7 85.9
3 Difenoconazole 83.9 85.2
4 Pyraclostrobin 93.4 92.5
5 Propiconazole 86.2 87.0
6 Cyprodinil 77.5 86.5
7 Tebufenozide 9.5 89. 1
8 Pymetrozin 92.6 80. 8
9 Epoxiconazole 92.7 95.6
10 Abamectin 85.8 90.3

7.4 W FRI &M T E

HESLBTIEIE O A~ Fl IEE 6 4 dh
Pl T5 95, £ S il R AE AR 7 vk P A SR ABURE DL
2 6, HEPE IR FT BT R A E SR HALL 9 A
Pl i) SR TRUTOE I E , v W R BRI SRR —
Fyn] SR BRI I UK P ERI TR E 3L
759 AT AR Dhy e o DI A it 245 SR B 1A B 8
Jiidio UNSRANBEBR UL , vl 28 FH A 00 3 % 5B

-+ 2370 -

Chin Pharm J, 2024 December, Vol. 59 No. 24

PEAE I e FH A o0 A SR Ak, Ui FH s 23
PR RS S HIET R
7.5 RIMEREDR

R AR A% TR AR 5 BT A A 2GR I T
FI—E, U0 B BT A RE P | P 2 BURE A AR
BIPAE L AR A L A AR A P T o) 5 00 5 E 1Y
fEHe ORIE AR R BEIR IR B R M, DL PR A
DB A A I S R 1, [) I A o B2 T B AR UE AT
SRR IR B B B 2 SR

REFERENCES
[1] Ch P(2020)Vol T (Hp[EZ48 2020 . —3F) [S]. 2020
137-138.

[2] SONGY, LIU L X, ZHAO K W, et al. Study on medicinal edi-
bility of Lily and relationship between medicine and food [ J].
China J Basic Med Tradit Chin Med ( W [E [ LRl BE 22438 |
2023, 29 (2): 276-279.

[3] HESB, ZHANG L P, WEI W J, et al. Study on the chemical
constituents from the bulbs of Lilium brownii[ J]. West China J
Pharm Sci( fep4 255242838 , 2024, 39 (2) . 133-136.

[4] SUQ, WUP, XIA BH, et al. Advance in research on chemical
constituents and pharmacological activities of lilium [ J]. Chin
Pharm J( P EZ %) , 2021, 56 (11) ; 875-882.

[5] JINY, ZHANG Y, ZHAO H'Y, et al. Effects of different pro-

rfE 25 2 2024 4F 12 A 59 55 24 1)



[6]

[7]

[8]

[9]

[10]

(1]

cessing methods on chemical constituents of Lanzhou Lily [ J].
Gansu Sci Technol (H il RHE) , 2022, 38 (20) : 36-39.

LI Q, SHI'Y H, ZHU ], et al. Resource distribution and modern
research progress of medicinal and food homologous Lily [ J].
Chin Wild Plant Resour( /[ B A FHYI ¥R ) , 2023, 42 (3):
8795.

JIAO X L, ZHANG X M, ZHOU Y H. Advances in the study of
medicinal Lilium bulb diseases [J]. China Plant Protection ( ¥
EARE ST , 2021, 41 (10) : 30-37.

YANG C R. The current and countermeasures of pesticides in
TCM herbs [ J]. Mod Chin Med ( P E I HF2Y), 2013, 15
(8): 633-637.

PENG Z G, XUE J, LUO Y M, et al. Determination of organo-
phosphorus pesticide residue in Chinese herba medicine [ J]. J
Anhui Agric Sci (4 BRI FE2%) , 2010, 38 (29): 16288-
16290.

LONG H, LI M, LONG J H, et al. Determination of chloro-
benzamide residues on Lilium lilium by ultra-performance liq-
uid chromatography-tandem mass spectrometry [ J]. Hubei
Plant Protection (LR %) , 2022(3) : 36-38,42.
GAOMJ, LUL N, ZHONG J F, et al. Residue behavior and
dietary risk assessment of zineb and its metabolite ethylene thiou-
rea in edible lily [ J]. Chin J Pestic Sci( K #j2¢24) , 2023,
25(1):167-174.

e

7R 2024 12 A 55 59 55 24 W)

[12]

[13]

[14]

[15]

[16]
[17]

ZHANG C C, CHENG M, LI X Y, et al. Review and prospects
of pesticide use and residues in cultivation of herbs with both me-
dicinal and edible values [ J]. China J Chin Mater Med ( v [E
ZjZkiki) , 2024, 49(17) 45534561.
WANG Y, LIUY X, ZHENG Z T, et al. A preliminary study on
the principle of conversion of limit standards of traditional Chi-
nese medicine in “GB2763 National Food Safety Standard-Maxi-
mum Residue Limits for Pesticides in Food” [J]. Chin Pharm J
(tPEZyEZE) , 2023, 58 (15) . 1416-1421.
HE D, ZHANG H C, LIS H, et al. Research progress on chem-
ical constituents and pharmacological effects of Baihe (Lilii Bul-
bus) and predictive analysis on quality markers[ J]. Chin Arch
Tradit Chin Med ( "P4E R BE 2522 1)), 2022, 40 (12): 205-
212, 303.
ZHANG L Q, WU Y Z, WANG H. Identification of metabolites
in different parts of JuandanBaihe ( Liliumlancifolium) by UPLC-
Q-TOF-MS and their hypoglycemic activities [ J]. Digital Chin
Med (KU 7 EZYy), 2023, 6 (4) . 426437.
Ch. P(2020) Vol 'V ( Hr[EIZ4 1 2020 4ERZPUEE) [S]. 2020 276
WANG X L, LIUY L, SU J, et al. Guideline for quality control
in analysis of harmful residues in traditional Chinese medicines
[J]. Chin ] Pharm Anal (25453 Hr 2% ), 2020,40(10)
1877-1881.

(ks H 391:2024-07-15)

- 2371 -

Chin Pharm J, 2024 December, Vol. 59 No. 24



