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Establishment of Maximum Residue Limits for Pesticides in Dendrobium officinale and Screening Analysis

of 40 Commonly Used Pesticides

LIU Yuanxi', WANG Ying', SHEN Mingrui’, WANG Haonan', ZHOU Tingting’, JIN Hongyu'",
MA Shuangcheng2 , WEI Feng1 * (1. National Institutes for Food and Drug Control , Beijing 102629 , China; 2. Chinese Pharmaco-
poeia Commission, Beijing 100061, China; 3. China Pharmaceutical University, Nanjing 210009, China)

ABSTRACT: OBJECTIVE To screen the commonly used pesticides in Dendrobium officinale to understand their pesticide residues,
and explore the establishment of a method for determining the transformation of pesticide residues in Dendrobium officinale and the
development of limit standards in accordance with the requirements of GB 2763 Food Safety Standards for Maximum Residue Limits of
Pesticides in Food and the Chinese Pharmacopoeia. METHODS LC-MS/MS methods were used to screen and risk assess 6 transfor-
mation pesticides in 53 batches of Dendrobium officinale, and the pesticide registration status and the maximum residue limit standards
for Dendrobium officinale (dry) in GB 2763 were used to determine the indicators for the transformation of pesticides. RESULTS
The pesticides in 53 batches of Dendrobium officinale were analyzed. The transformation pesticide were confirmed in accordance with
GB 2763 and the requirements of the Chinese Pharmacopoeia 2020 Edition, and a method for determining the transformation of pesti-
cide residues in Dendrobium officinale was established, along with the development of limit standards. CONCLUSION This study
screened 40 commonly used pesticides and 6 transformation in 53 batches of Dendrobium officinale, established a method for determi-
ning the transformation of pesticide residues in accordance with GB 2763, and developed limit standards. This study is helpful for un-
derstanding the risk of pesticide residues in Dendrobium officinale, regulating the use of pesticides during its cultivation process, and
improving its quality standards.

KEY WORDS : Dendrobium officinale; GB 2763 ; limit standard; conversion principle; pesticide residue
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Tab.1 Statistics of maximum residue limits( MRL) in Dendrobium officinale

MRL of Dendrobium officinale

MRL of Dendrobium officinale

Registration

No. Pesticide HQc
(fresh)/mg - kg ~! (dried)/mg - kg ~! status
1 Difenoconazole 1 2 Registered 0.211 4
2 Imidacloprid 2 3 Registered 0.052 8
3 Jiangangmycin 0.1 1 Registered 0.010 6
4 Oxine-copper 3 3 Registered 0.158 5
5 Prochloraz and prochloraz-manganese chloride complex 151 201 Registered 2.1135
6 Thifluzamide 2 10 Registered 0.754 8
7 Metaldehyde 0.2 0.5 Registered 0.005 3
8  Metalaxyl 0.5 2 Registered 0.026 4
9 Dimethomorph 20 20 Registered 0.1057
1) - 2 MRL GO GRLE HQe ~ R b
Note:!) — MRL value is a temporary limit; HQc — chronic risk quotient.
W 1T, 5 AT 25 AT pxpe EEXEDXDOIRL L
0, 5 1) e MRL T 35028 1 5 C8F) iy AT >xbw
KT Al SR B T M HOA 2 B AT G HQe = EXPe x 100/ADI ~(2)

I AR RTIULE b e AL B, b £ st () 1Y
AR il Bk R 2R AT B AL, SUEE AL 0 A 25 45 pr 3
814

2 BIEECRZH R TG

ST AR A 19 v 2 A 25 5 B XU
PG D7 1% AP U AR AR 1 8 42 MRL (H 18
PR T PR T AT ~ 2

T E 2GRk 2024 4 8 H 57 59 4 16 1]

2 EXPe 18RS R FE B (mg - kg 'bw - d ')
EF AR s Bd S — A (R ZR 88 A R AT -1
ATREL(d) =365 K/4 x 70 451 Jy-F- 34 H I =
(kg - d™") s MRL Sy fith iz 24 1 de Kok B8 P (i
(mg - kg™") sbw I AP35 14 2 (kg) , LA 60 kg
it 2rp EF CEd AR 95 Fi 5 98 0 43 51 O B 4 90 d |
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3 KA ENEIRFEFER
3.1 MEENE

LCMS-TQ8050 Uy AH €2 1% Hf Hk — H IO A T J5it
A AR HA ) 5 8720 B K (1 B
AR PR ] ) 5 2 FL R e (bt € B A D
FABRAT) ; &3 B .00 ( 35 E Thermo Scientific
VARSI

s O (g al) s IR sk A al (AR
Al ) 5 AR RS (HLB ) & 40 28 Bogs AL AL
( BB RE By AT FRA 7)) 5 8k PR R 55
S FRZ5RHIRA R R/ ES R RHEATR A
3.2 R
3.2.1  RAXMMERAE ORI IBOR
RS 8 B 250 A4S | ~ S mL, ] SV
JE A2 50 mL, 1E 4R G X5 BR A 6l A 0 TR
T —20 CHREGHEAF. BN S R 98 b5 59 Bk B2 A i
FEdn 6 g, AL A B ) 7 R AL B AS AL B
Mo B EFE R 0. 8 mL R4 I AR B ik 7
HW5.10,20.50,100 200 pL s B ER R
1 mL AR B TR 45 0 HRVA W
3.2.2 AR ROT g R B A R R B
Jead 3 i AR AR R . AR R S ¢,
FEEFRE , 7K 10 mL 5 E 30 min, AIGALHNS ¢,
A 2 50 mL, )3 AL P 2 min (5238 A KT

12000 r » min~") , B> S min(4 000 r -
IRCEIEW, DUVERHIN 6 SO mL, 23R AL FE 1T min, 1
O, G I PIRAR IR 15, D804 , %, I e
M BE 2 50 mL, #55], B0, B EIRIR 4 mL i i 20K
T8 4 8 (HLB ) [ A 22 U4 {6 A (200 mg,
6 mL) ¥k, WA R, TR AT, BT
3.2.3 DT MRIETREAL AT L HE, AR Bk
B AT A AR 24 48 AR A AT SR AR 6% - B i
B (GC-MS/MS) Ht 735 ifi & 75 (EL I) B AH
(3% - BTGB (LC-MS/MS) H 5 2% 5 1Y (EST )
MESEbR. J X %2R W H LC-MS/MS R T4
LB B3 1 U5 (APCI J0) A7 90 7 , e bl ol X LA £l
APUBEE AT 0T, BT A T DA, e edr
Mt bk ARk R PRIR AR 6 A 24 1) LC-MS/MS i &
Tk, FARZEAT R AR 35 254« Agilent XDB-C i 2,
&R (1.8 mm x 10 em,2. 1 pm) ; DIAFL43%87 0. 1%
HIRRVE (2 5 mmol « L™ HIER %) NS A, A
PRB R 95% F BT (2 5 mmol - L' HI R4 Al
0. 1% WL ) it shiAH B, #c3 2 FEATHR EE VRN ; Tk
70.3 mL + min~", HE:E 40 °C

i 2R ESL IR, IE B 7/ 585 - U0 4 43 i A
3, Z RO I (MRM) 5 A6 5 W) B RS 73] Je CE
B3, BB I WA 1,

min~") , 7}

R2 ARG - BESUE(LC-MS/MS) it 34 48 4 B o Bt 4
Tab.2 LC-MS/MS mobile phase gradient elution conditions

t/min Mobile phaseA/% Mobile phaseB/%
0-1 70 30

1-12 70—0 30—100
12-14 0 100

TE:A-0.1% TR (& 5 mmol - L' FIERER) s B - 95% W (&%
5 mmol « L~ VHERELA 0. 1% FHER) o

Note: A — 0. 1% formic acid solution ( containing 5 mmol - L ~! ammonium for-
mate) ; B —=95% methanol solution ( containing 5 mmol + L. ~! ammonium formate

and 0. 1% formic acid).

R3  HHaMTOoRRAWEL HRYHE LN E T XAt & (CE)

Tab.3 Information, retention time, monitoring ion pairs and collision energy (CE) of 6 pesticides in Dendrobium officinale

No. Pesticide tg/min Quantitative ion pairs (m/z) CELl/V Qualitative ion pairs (m/z) CE2/V
1 Imidacloprid 2.802 256.0>209. 1 -23 256.0>175. 1 -28
2 Difenoconazole 11.278 406. 1 >251.0 -30 406. 1 >337.0 -30
3 Thifluzamide 10. 176 526.9 >407.8 -40 526.9 >486. 8 -30
4 Metaldehyde 2.536 194.2 >62.0 -7 194.2 >106.2 -6
5 Dimethomorph 9.344 388.1>301.0 -19 388. 1 >165.05 -19
6 Metalaxyl 8.032 280. 1 >220. 1 -30 280. 1 >2438. 1 -30

N RE T < 70 3K e OB BBORS IR At VAo R A 1 ol P T
% 1 mL RSN 0.3 mL /K, TRA], I8t BUERIE R,
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Fig.1 Total ion chromatogram of 6 pesticides in Dendrobium officinale
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SRR TR
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Tab.4 Linear equation, limit of quantitation, and recovery rate determination results of six pesticides in Dendrobium officinale

No.  Pesticide Linear equation 2 Limit of quantitation/mg « kg =!  Average recovery/%  Reproducibility/%  Precision/%
1 Imidacloprid ¥ =400 275X - 190 170 0.999 4 0.001 86.90 5.64 0.61
2 Difenoconazole Y =601 454X +210 043 0.995 7 0.002 101.93 7.13 0.60
5 Thifluzamide Y=1138.91X +2 005. 92 0.996 9 0.01 86.99 9.56 4.06
6  Metaldehyde Y =514. 190X - 121. 988 0.999 9 0.02 87.93 3.92 2.30
7 Dimethomorph Y=12375 120X -51 547.2  0.999 8 0. 002 83.07 3.06 0.68
8 Metalaxyl Y=18 108.9X +57 626.7 0.995 5 0. 005 94.97 8. 12 1.07

3.4 REMEEBESHMA

BB R E A o BT B K b 1A R
gEH, AR E R T W L IE IR KB E 2
B IR RHE RS S b 21 ( QuEChers ) 3 3 F4R Uy
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TR T 19 2 R0 3 A, T i 45 4 245 1 FRLAL
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ARSI K G B B A fRRE B A 45
FLA [ U 4k B A Ptk 22 5K, SR il QuEChers
VT2 5 B AT o 348 4 Y Ak B A ) 41 TR
25 MUK I 2 0 35 4 BOGE 4% 4 U ik B2 1 fi
AR TURCR — SO R8T, SO 4% R A e 7 TR AR
RE AR IO 1

SEHUS 98k Bz A0 M RE Sh I T A Jn HERE
WA L BSOS R0 WA BTG e o % Tk e A
AT A IF ¥4k 07 v, A3 17 43 BB AR A HL(PSA
Cys) \QuEChers i , HLB [& %€ BUAE Fl NH, [ 4 4
POk P MRS IR AL AT 9T, R IR

TR 27 s 2024 1 8 J155 59 0 16 11

AR B AT ARHEREA T A 5k I 7 1o 2 JoR RN AT AE 22 5,
SR JFH 2 S D PG 325 AR A AGE DM B, A58 it 5 23 A 66 T A
IV 28 S 2RI 2 A R R R o AR il B R T
JEFIHAL 3 A Bl T AR AN )t R i TR 174 2 Joit 22
Sto ZEEERBATHY MRL (B OB 23 BB A A4
HHLB [ AR AR BORE A R 22 BE B 0 KA AL 2 A
()7 3, EFE 1 45 A0 1 1 EL s 2D B i B S 22 S R
2/ HLB [SARAS B AL o

4 RHKHBRILCE
4.1 HEaHFUENRAGR B FR
FRCAE AR ER AL 0, SN = B T VL
SEHBUSCER 1 53 HEUCAE i, BT WSORE A G T AR R A
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Yk |z A4 fitt ( Dendrobium officinale Kimura et Migo )
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Tab.5 Determination results of 6 pesticides in 53 batches of

Dendrobium officinale samples

No. Pesticide Detection rate/% Residual/mg + kg ~!

1 Imidacloprid 92.45 0.004 -0.204

2 Difenoconazole 64.15 0. 005 -1.907

3 Thifluzamide 16. 98 0.031 -0. 875

4 Metaldehyde - -

5 Dimethomorph 100. 00 0.007 -5.788

6 Metalaxyl 9.43 0.090 -2.015
R ST
Note: — —not detected.

4.2 BREE IR E R W F L

BRICZ AN, W H0 o0 e UL A8 FH AR 285 A MRt AL it
T ] R fo A 2 M 4 152 v 24 6 Ml vR R T RY
40 Fofrof 24 FEAT O A R XURSE A, SR P A XU,
DAL T S R AL R S Y AL
F 60 FARhR RBUL | R OR JE SF 25 B R
HIPHTECR

BB A Mk R R BR A AR 25 SR A 25 KA )
32 P, AU TAPLE A VLB =R 2 R 2528
TR AR 2 2 D ok HUORV AR T30 (R 6) o 72 E
AL RA 1 T TR (R A R
Py A-FEIE ENTE , PTRES Bk R A N T e A A
A I3 AT 5 o K H TR 8k B A Mk A o

RO A AR T AAE ARAREFRAARIFESLER

Tab. 6 Detection and risk assessment results of pesticides to be transformed and commonly used in Dendrobium officinale samples

No. Pesticide ADI/mg - kg ! Detection rate/% Residual/mg - kg ! HQc
1 Tebuconazole 0.03 100. 00 0.002 —41. 081 0. 180 65
2 Dimethomorph 0.2 100. 00 0.007 —5.788 0.002 191
3 Imidacloprid 0. 06 92.45 0.004 -0. 204 0. 000 684
4 Propamocarb 0.4 83.87 0.001 -8.172 0.002 15
5 Chlorantraniliprole 2 80. 65 0.001 -0.339 0. 000 02
6 Flumorph 0.16 74.19 0.001 -1. 706 0. 001 46
7 Chlorpyrifos 0.01 70.97 0. 001 -0. 346 0.002 93
8 Carbendazime 0.03 67.74 0.001 -0. 133 0.001 32
9 Fluopicolide 0.08 64.52 0. 009 -4. 057 0. 004 77
10 Difenoconazole 0.01 64. 15 0. 005 —1.907 0.039 018
11 Mandipropamid 0.2 61.29 0.001 -0. 661 0. 000 32
12 Acetamiprid 0. 007 58.06 0.001 -0.018 0. 000 7
13 Famoxadone 0. 006 45.16 0.001 -3.729 0.109 09
14 Myclobutanil 0.03 35.48 0. 002 -0. 085 0.001 13
15 4-Hydroxy chlorothalonil - 35.48 0.002 -0. 04 /
16 Diethofencarb 0. 004 29.03 0.002 -0. 113 0. 004 69
17 Epoxiconazole 0.02 29.03 0. 002 -0. 062 0.001 28
18 Trifloxystrobin 0.04 25. 81 0.001 -0. 151 0. 000 62
19 Clothianidin 0.1 22.58 0. 008 -0. 235 0. 000 6
20 Thiamethoxam 0.08 19.35 0.007 —0. 044 0. 000 29
21 Prochloraz 0.01 19.35 0.005 -0.019 0. 001 06
22 Thifluzamide 0.014 16.98 0.031 -0. 875 0. 026 871
23 Picoxystrobin 0.09 16. 13 0.001 -0. 022 0. 000 06
24 Cyazofamid 0.2 12.90 0. 002 -0. 091 0. 000 2
25 Hexaconazole 0. 005 12.90 0.004 -0. 041 0.004 48
26 Tolfenpyrad 0. 006 12.90 0. 009 -0. 034 0. 003 06
27 Tebufenozide 0.02 9.68 0.094 -0. 748 0.019 53
28 Pyridaben 0.01 9. 68 0. 002 - 0. 004 0.000 3
29 Metalaxyl 0.08 9.43 0.090 -2.015 0.007 263
30 Flutriafol 0.01 6.45 0.013 -0. 034 0.002 52
31 Flusilazole 0. 007 6.45 0.003 -0.011 0. 001 06
32 Bifenazate 0.01 6.45 0. 025 -0. 035 0.003 2
33 Diethyl aminoethyl hexanoate 0.023 3.23 0. 007 0. 000 34
34 Thiacloprid 0.01 3.23 0. 001 -0. 001 0. 000 07
35 Indoxacarb 0.01 3.23 0. 002 0. 000 23
36 Pyriproxyfen 0.1 3.23 0. 001 0. 000 01
37 Emamectin benzoate 0.000 5 3.23 0. 001 0.001 35
38 Metaldehyde 0.1 - - -
T - - KK ADL - & H VR A
Note: — —not detected; ADI - acceptable daily intake.
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