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[ Abstract ] Objective: To establish a method for simultaneous determination of residual carbendazim
and thiophanate-methyl in Dendrobium officinale from different regions by QuEChERS-HPLC. Meth-
ods: The samples were extracted by acetonitrile and purified by the optimized QuEChERS method.
Then the carbendazim and thiophanate-methyl residues in Dendrobium officinale from different regions
were determined by HPLC method with Waters C18 column (150 mm x4.6 mm, 5 um). The mobile
phase was acetonitrile-0. 02 mol/L ammonium acetate buffer for isogradient elution (20:80). The flow
rate was 1| mL + min-1. The column temperature was 35 “C and the detection wavelength was 280 nm.
Results : When the concentrations ranged from 0. 05 to 25 mg/L, the linear relationship was good (r =
0.999 4) in the case of with carbendazim. The detection limit was 0. 01 mg/kg,the quantitative limit
was 0. 04 mg/kg, and the average recovery and RSD under three different levels of addition were
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98.28% and 2.68% ; When the concentrations ranged from 0. 025 to 12.5 mg/L , the linear relation-
ship was also good (r=0.999 5) in the case with thiophanate-methyl. The detection limit was 0. 02 mg/

kg, the quantitative limits was 0. 06 mg/kg, and the average recovery and RSD under three different
levels of addition were 101.03% and 3. 64% . The residue of carbendazim and thiophanate-methyl

were detected in 4 batches among 50 batches of Dendrobium officinale, but lower than the theoretical

value of maximum limit of pesticide residue in the guideline for the limitation of harmful residues of tra-
ditional Chinese medicine from China Pharmacopeia (2015 edition). Conclusion: The QuEChER-
HPLC method was established for the determination of carbendazim and thiophanate-methyl in the Den-

drobium officinale. This method is simple and efficient with good specificity and strong repeatability.

The results are accurate and reliable , providing real and effective basis for the quality control of Den-

drobium candidum.

[ Key words ] plants, medicinal; Dendrobium officinale; chromatography, high performance liquid;

carbendazim; thiophanate-methyl
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Tab.1 Sample information Table
s F i 1D SR B[R] 7L F5 Hin 1D e B[R] 7
1 FJ-17 2015.03 TR 26 GZLD-39 2016. 02 SN2 )
2 FJ-18 2015.03 1w 27 GZLD-40 2016. 02 BN B )
3 GX-15 2014. 12 ] 28 GZLD-45 2016. 04 B 52 )
4 GX-16 2014. 12 il 29 GZDS-1 2014.09 L
5 GX-14 2014.12 i} 30 GZDS-23 2015.07 poupudil
6 GZWD-20 2015.06 B 1Y 31 GZDS-48 2016. 07 BN 1L
7 GZWD-28 2015.11 24 32 GZTR-44 2016. 04 M
8 GZWD-35 2016.01 T Y 33 GZYQ-49 2016. 08 AR
9 GZWD-19 2015.05 B 1Y 34 GZZN-50 2016. 09 BN T
10 GZWD-22 2015.07 T Y 35 YN41 2016. 02 ZH
11 GZWD-24 2015.08 HM5Y 36 YN-13 2014. 11 =T
12 GZWD-25 2015.09 BN 1224 37 YN-12 2014. 10 =W
13 GZWD-27 2015.10 T 524 38 YN-8 2014. 10 ZH
14 GZWD-30 2015. 12 B 1224 39 YN-11 2014. 10 =
15 GZWD-31 2015. 12 BN 1224 40 YN-7 2014. 10 =
16 GZWD-34 2016.01 B 124 41 YN-9 2014. 10 ZH
17 GZWD-38 2016. 02 B 1224 42 YN-10 2014. 10 =
18 GZWD-42 2016. 03 B L2 43 YN-6 2014. 10 7
19 GZWD43 2016. 04 B 124 44 7J-36 2016. 01 WL
20 GZWD-46 2016. 05 T2 45 7]-37 2016.01 WL
21 GZBY-32 2015. 12 HMNAS 46 7J-5 2014.09 WL
22 GZBY-33 2015.12 ou =P 47 7J-26 2015.09 AR
23 GZDF-21 2015. 06 M KTT 48 7)3 2014. 09 WL
24 GZDF-29 2015. 11 BRI 49 ZJ4 2014.09 WL
25 GZDF47 2016. 05 BRI 50 7J-2 2014.09 WL

2 HEEER

2.1 X BRI TR A

Sy IR E AR B Z R 2 X B 5 mg, H L6
R 2.5 mg, B [A]l— 10 mL S, In S IE%
fRI e R BZE, A )G, Rm B S mL & F
10 mLi i, F SR B 2= 20, A5 0T BE S VA
2.2 ARV R A

WU K A fRHRE A R oK 10,0 g, XS B Rk 8, B
50 mLEZEB.OAE L, Ik 5 mL, 0. 1% H R 2
15 mL ¥&4% 2 min J5 , A 4 g TOKGRIREE,S ¢ &
FEAN)E , PRI E 5 min, # # R %], L 1000 r/min
B0 5 min, JELOJE F3ER S mL, % QuEChERS
FORKLEE, W T5E 5 min, FE J5 LA 1 000 r/min B0
10 min, B F 5 2 mL, BPAEf VA ko
2.3 miksit

3%+ 5 Waters Cig (150 mm x 4.6 mm, 5
pm) i BAH R 25 - 0. 02 mol/L Z, k%% 2% s

(20: 80), it # 1 mL/min, 9 35 °C, #EAFE (A
10 WL, Kl K 280 nm,
2.4 Jrikymsgt
2.4.1 LJEIELAE RS E PRI B A R (6
T RK S 22 R W AR R R ) B R 10.0 g, KE
IR A X BRSP4 2. 27 s il 5 itk it 7
W, 22 TR 2855 R L T 2 00 RS 2. 17 I A TR
B PR VA U, HEAE A 10 WL, (R 5 00 B BT
P EIE E LA, W] DU ) H AR 52 H A o3 T
e, BIEPE R 4R ILE 1,
2.4.2  ZMEVE LRI RR | i BR300 kG 2 I R
“2.17 WUR R A A B 0.01,0.05,0.5.2.5,
5 mLgp5 & 50 mL S, SISk 2= 20
XTI 1.2.3.4.5, #EME 10 pl, #%
“2. 37 TR 3 S AR E , DA kI AR (V) Oy
AR, DL RE (X)) Dy Ak A, 15 31 22 T 2 F0 HH ik
it P 2R A 24 % B 174 (] 051 7 R AR O R BRI
U 5 PR A TR BT B i i M R A W L (S/N) 20y
10 +2 F &R (limit of quantitation, LOQ) , {1 [t
915
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(S/N) 258 3 3 & 4 fR (limit of detection,
LOD) , 55 L3 2,

2.4.6  [leRAEE  AREARIERE AR (6 5) B
K5 g, 369 03, SR AIMAAR iR 3 R Y
Xt BRI IRL, 45 2. 27 3 i A s dh 9, AT

ig PR, g5 5 3 UK F 1 2 58 T3 [k
= i %9 98.28% , RSD Jy 2. 68% , HI KA i 72 1 -1
vlg L JZL A 6% % 101. 03% ,RSD H 3. 64% .

E-1orT V V ; %3 SWRKTEREAAUERBE R(n=3)

_30 Tab.3 Recovery test results of carbendazim

:i'g and thiophonate-methyl

0.0 2.0 4.0 6.0 Hd‘]‘Egﬂ.((:nin) 10.0 12.0 14.0 16.0 . d\i(g) j]ﬂ/\ Eq&}:(%) %ﬂ]@ RSD

(mg) 1 2 3 eR(% (%)
A RS, B MR 1 M Z TR 2 H R R LZER 5.0123 63 95.24 96.82 98.41
B R G xR A 3 5.0021 127 97.64 95.27 103.15 98.28 2.68

Fig.1 The HPLC of Dendrobium officinale sample

and the mixed standards

k2 2MREGRGHEETR
ok oy S AR IR o 2 B IR
Tab.2 Calibration curves, LODs, LOQs of 2

pesticide residue

545 ZHR FH LB R
PRI AR Y=5.21X+1.169 2 Y =5. 009X +0. 405
r 0.999 4 0.999 5
M (mg/T) 0.05 ~25 0.025~12.5
LOQ( mg/kg) 0.04 0.06

LOD( mg/kg) 0. 01 0.02

2.4.3 ORI RSB IR — IR Go0) R S
WL HE2. 37 T T A AR A, S SR IEAE 6 W, TN
EVET AR, 45 R B s Z W R G AR RSD
1. 81% , W L b R IE T ALY RSD K 1. 96% , %1
I EHG B AT o

2.4.4 FEVERR KR PRI Bk A R
(6 5, KK LA 5P EAER) # K 10.0 g,
R IR AT B, #6227 154l 4% 6 it
TSRV 2. 37 U (435 A A, A5 R B R
Z R R RSD 2 1.55% , FH LG A R & 1
RSD 2} 2. 25% , 3 W J5 v 0 3 S MR 44, T i 2 AR
2y AR BRI EEK

2.4.5 foEthilms  WCU2. 4. 47 R TR fil 4
R SR T, 7E 2. 37 a3 45 T, 43 9 T 0.,
2.4.6.8 .24 h HEFE, 2 45 H6 AR BT W TR, 2R
RIETH TR RSD Sy 1. 63% , B JL A 1 72 e 1 FH 1Y)
RSD 2y 2. 08% , 45 LW I i i R TE 24 h N ER
FETE RIS

916

5.0101 254 98.42 98.03 101.57

HEMAER 5.0058 32 96.87 96.87 103.12
5.0083 64 101.56 104.69 95.31 101.03 3.64
5.0042 129 102.32 104.65 103.87

2.5 FEAIIE
IR AERE i 10.0 o, RS ARE , #5292, 27
T Rt A o A D YA A2, 37 U UL R £
TEAFINZE 50 #EEk B A B2 b b Z2 5 R 5 W AR
R i SR LR 4 REEINE S5 R R
8 5 GZWD-35 149 5 Z]J4 fs HZ HE R ,5 5 GX-
14 F127 ‘5 GZLD-40 £t BB e R , ARty
SRR 22 TR R A BEARL IR 92, AR AR 245 5k P Ok
PR BB R0 3T 158 B2 A ik i) A 2 e R IR
HHNZWR 0.5 mg/kg HEERTE R K 4 mg/kg,50
R B A FRHS AR B I B Rk PR
K4 BREBMETLER T EHR
HRBHER(n=2)
Tab.4 Determination results of carbendazim and

thiophonate-methyl in
5 KR ID ZRER (mg/ke) HIEEF R (mg/kg)

5 GX-14 ND 0.16
8 GZWD-35 0.22 ND
27 GZLD-40 ND 0.23
49 VAR 0.34 ND

T :ND FoR Ak th, 20 R P SL G R A R R 4350
0.01 J% 0.02 mg/kg, 5E RS54 0.04 J% 0.06 mg/ke

3 itig

LRI FE P 70 0 A 1l S Bk Bz A st 25 6 R 2
T 2 S R T R vy B B AR, AR (P [ Y
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