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Aok 4mL, A 0.1 mL w9 RACER F I, @A 4, U R ILRIR 2 B s BRI B X Bk, kT /6 bR AL R A AR, B Ao
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Study about Rapid Analysis of Pesticide Residues in Dendrobium candidum by Application of
Vortex—Asisted Dispersive Liquid—Liquid Microextraction and QuEChERS and
Internal Standard Method Coupled with GC-MS/MS
ZHOU Min, ZHU Meng—-meng, WANG Zhen, WANG Chuan—pi, ZHOU Ting—ting, LIU Xin—cheng
(Greentown Agricultural Testing Technology Co., Ltd., Hangzhou 310052, Zhejiang, China)

Abstract: A novel method for the determination of the pesticide residue in Dendrobium candidum was
developed by vortex —assisted dispersive liquid —liquid microextraction (VADLLME )and QuEChERS and
Internal standard coupled with gas chromatography —tandem mass spectrometry (GC-MS/MS). The samples
were extracted by acetonitrile solution and purified by N-propyl ethylenediamine (PSA) adsorbent and Cg
adsorbent after vortex ultrasound. After purification, lmL acetonitrile was used as dispersant after filtrate
filtration membrane, water was added to 4 mL, 0.1 mL carbon tetrachloride was extracted and the vortex was
mixed, then the emulsion was centrifuged and then centrifuged to absorb the lower extraction liquid. After blow
dry, added seven epoxy with internal standard,and constant volume of hexane was added. Determined of GC—
MS/MS. The factors affecting extraction, enrichment efficiency and purification were optimized. Under the
optimized experimental conditions, the concentration of each pesticide could reach 47 times—106 times, the
detection limit was 0.353 pg/kg—1.14 wg/kg, the linear range was 0.002 mg/kg—0.5 mg/kg, the correlation
coefficient was 0.990 5-0.999 9, the average recovery rate was 77.5 %-97.7 % , and the relative standard
deviation was 0.6 %—8.4 %.
Key words: vortex —assisted dispersive liquid —liquid microextraction; internal standard method; gas chro—

matography—tandem mass; Dendrobium candidum; pesticide residues
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Table 1 Optimized mass spectrometry

MRM £
MRM parameters for 12 compounds

G5 K54 FF REAE/mn EEET(n/z)  REEREEEV  EVEE T (k) fifEEEE/eV  EVEE T (wk)  RiHEAER/eV
1 FET i 4.105 231.00>174.90" 14 231.00>128.90 26 231.00>202.90 8
2 FARN 4.110 294.80>236.80" 16 294.80>264.80 12 294.80>142.90 30
3 ZARHREF 4.445 285.00>212.00° 12 285.00>178.00 14 285.00>241.00 4
4 GiEs 7 4456 285.90>93.00" 22 285.90>270.90 14 285.90>240.90 26
5 FH R} T 4.460 263.00>109.00° 14 263.00>136.00 8 263.00>246.00 6
6 AR 4471 277.00>260.00° 6 277.00>109.10 14 277.00>228.00 14
7 AL 4705 313.90>257.90" 14 313.90>285.90 8 313.90>193.90 28
8 = 4710 208.10>181.00° 10 208.10>127.00 14 208.10>111.00 22
9 X 4.723 291.10>109.00° 14 291.10>137.00 6 291.10>81.00 24
10 HIIAELER 4.861 352.80>262.90° 14 352.80>281.90 12 352.80>316.90 10
11 THER 4.905 252.10>162.10° 10 252.10>191.10 8 252.10>208.10 6
12 JEE A 5.103 283.00>96.00" 10 283.00>255.00 12 283.00>68.00 24
13 504 6.198 265.10>210.10° 12 265.10>172.10 14 265.10>89.00 28
s RoRE R E T
1.3 FEAHTALE A —E R A BRIR BAR R I, (LR
Ak B A fRRE A S RS AES) IR AL )3, BRI 0.000 4.,0.001.0.005.,0.01.,0.05.0.1.0.5 mgkg, 4% 1.3

2.00 g BT 15 mL AT ZIERIEE L, A 5.0 mL ZHF
WAHE 30 s, B HEHL 15 min, € 30 s J5, T 8 000 r/min
B0 3ming BT 2.0 mL ITAEA 50 mg PSA .50 mg
Cog B SARL B0 IR HE 1 min, 285 L) 8 000 1/min
B0 3 min, B IFRGE 0.22 wm JERTE DLLME F.
245 4 mL ABAE/K 1) 5 mL AR E HL2E BT B B 04

AN 1 mL FRE SR BGR , SR )5 FEITA 100 wL
CCl,, # i€ 30 s, Lk 8 000 r/min &5.L> 3 min, ] 100 pL
fleae T S A IR DR AR B A A N A4S i R
AT, A 10 WL 20 mg/kg SN E-EE, FHIMALE

CLE 90 pL REZS, fiF GC-MS/MS 5 o
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YERRAREL 2.00 g 215 (AR B2 A b RE - O St
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*?%H‘X%EEZE%#EP@? W 5 I A5 A AR
RE I AH X455 , B 25 ) 3 aek J 3 i A 2 90 e 2 ik
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Fig.1 Effect of extractant on recovery
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FEAAL B 15 min /EAANIRES QuECKERS 1 72 1 fie i
PREH]
2.1.1.2  FREGAARF R i

PEIGAA R %%ﬁul’] QuEChERS 1 ## #£ U %
MR Z —, DR AR S e FR & 2.00 g
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Fig.2 Effect of the type and amount of adsorbent on recovery
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Fig.3 Effect of extractant species on recovery
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Fig.4 Effect of extractant volume on recovery
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Fig.5 Relationship between extractant volume and sedimentary
phase volume
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Fig.6 Effect of dispersant volume on recovery
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Fig.7 Effect of extraction time on recovery
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PAHPAA o AT IR BN 1] 30 s
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Fig.8 Effect of centrifuge speed on recovery
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Fig.9 Effect of centrifugal time on recovery
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Fig.10 pH to the influence of recovery
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Table 2 LODs, LOQs, regression equation, correlation coefficient and linear equation of 12 kinds of pesticides

F T B
5 A
380 390 4.00 410 420 430
{5 BRI} 7] /min
3 < Erey
xéoo TR
o 2
= 15
=
= 10
0.5
3.80 3.90 4.00 4.10 420 430
A4 B3 BsF 6] /min
x10° .
2.0 LIG A
jun)
= 15
% 1.0
0.5
410 420 430 440 450 4.60
P4 EE HF 1] /min
x10°
B 2.0 FH JL AR AL
= 15
2,
0.5
410 420 430 440 450 4.60
P4 83 Bt ] /min
x10°
20 P
) zes A WL
= 15
T
0.5
410 420 430 440 450 4.60
4 B3 B 7] /min
x10°
2.0 N
jus)
= 15
= 0 \
0.5
410 420 430 440 450 4.60

P4 83 s ] /min
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Fig.11 MRM chromatogram of 12 pesticides mixed

5 aEY Kt (ne/kg) B R/ (ng/ke) EaiAnlEyy ARFEC LM/ (mg/kg)
1 BT R 1.14 3.43 Y=1 236 237x+787 0.992 8 0.004~0.5
2 TR 0.830 2.49 Y=855 581x-2 785 0.997 8 0.003~0.5
3 LAITTREF 0.353 1.06 Y=689 329x-5 915 0.995 5 0.002~0.5
4 HH R RE AL 0.407 1.22 Y=3 546 360x—-408 0.991 8 0.002~0.5
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Continue table 2 LODs, LOQs, regression equation, correlation coefficient and linear equation of 12 kinds of pesticides

43—

e ez KPR/ (ng/kg) 2 R R/ (ng/ke) LIG T ARFRE PR (mg/kg)
5 FH B 1.07 3.21 V=6 458 255x+8 004 0.999 3 0.004~0.5
6 A 0.977 2.93 Y=1 309 010x-10 880 0.990 5 0.003~0.5
7 AL 0.560 1.68 Y=628 902x-3 317 0.999 9 0.002~0.5
8 — WA 0.527 1.58 V=2 242 666x-17 758 0.999 4 0.002~0.5
9 Yot B 0.847 2.54 Y=485 037x—4 003 0.997 6 0.003~0.5
10 ZHIRR 0.730 2.19 Y=287 098x-2 176 0.999 7 0.003~0.5
11 = 0.680 2.04 Y=155 161x—1 164 0.999 3 0.003~0.5
12 A5 ik 0.670 2.01 V=187 554x+516 0.994 4 0.003~0.5

FRIFSZE R 77.5 %~97.7 %, KX A5 1R 22 (relative

standard deviation, RSD )} 0.6 %~8.4 % ,i56 45 5 WL 3%
3o BRI A AL 12,

2.5 HrpEZHMITE

AITESHATH (A N RIEFIE 25 81)2015 47
R DU 2341 A< 245 B e 5 J5 05 AT U, i id

R3 FEXREMERPEMRIGHRMEYEINEEE (n=6)

Table 3 The rate pesticide of recovery and relative standard deviation of in blank sample(n=6 )

IR i
5 L& 0.001 mg/kg 0.01 mg/kg 0.05 mg/kg
R /% AT AR R 25/ % IR/ % AR AR R 22 /% R /% AN AR 22 /%
1 T B 71.5 3.6 78.1 1.1 79.7 2.8
2 BTN iR SN 95.6 8.4 96.2 1.8 93.3 22
3 LG 82.7 22 82.3 2.7 80.9 3.1
4 F L stm 90.1 4.9 91.8 1.6 89.6 2.6
5 FH X6t 93.9 0.6 95.8 1.1 94.8 5.5
6 TR R 923 6.0 97.7 7.7 933 7.4
7 AL 81.5 2.1 82.3 2.8 83.5 1.4
8 =T 80.2 3.5 81.6 52 82.6 2.0
9 X 89.1 6.1 90.6 4.8 89.8 1.9
10 ZHIRR 86.5 6.5 89.2 1.9 90.6 1.3
11 JE AR 84.4 5.4 83.5 2.8 82.4 2.6
12 FH S e 83.8 0.7 86.2 43 85.6 6.4
x10° )
; AL AT AN = )
7.0]
6.07
5.0
=]
<\( 3
i 4.0_
el
3.0
2.0 J
1‘0' . J\ : A - 4 A A A a N
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Fig.12 Blank matrix of Dendrobium candidum
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Xt BRANAS R B AT bR i 2 AN D vk A T
TS HE T AR Y < AS U6 £ 75 A A HY FROF (1]
W b BB AR BN BAR RO AE R, HLRTAL BT 1416
B BGRFER A X ERIEACF , e e RERE T AL H R
AR B2 A RHRE e ORI A . B AR IR 4,

R4 SHEZLTE 12 FURAK R EW R L (R mE

0.05 mg/kg)
Table 4 Compared of two method about LODs and Recovery of

12 kinds of pesticides( Added 0.05 mg/kg )

rpE 2k ATRIS %

& ¥ B/ Sl E/ K B/ SEE/

(pekg) (mg/kg) (pgkg) (mg/kg)
T IR 5.00 0.039 3.43 0.040
AR 5.00 0.040 2.49 0.047
LI TEIZA 5.00 0.039 1.06 0.040
FH L BE AL 5.00 0.038 1.22 0.045
FH X i e 10.0 0.041 321 0.047
AR 10.0 0.039 2.69 0.047
AL 5.00 0.038 1.68 0.042
R 10.0 0.045 1.58 0.041
POETR0 10.0 0.041 2.54 0.045
ZHRR 10.0 0.043 2.19 0.045
JE AR 10.0 0.038 2.04 0.041
U TR 5.00 0.036 2.01 0.043

2.6 N[V A AR ol i T A

TR A SR A R AR 2 8% B R A —
FRSEIR o AT IR B A v 24 55 B 1 L s n
17 THE5E, (170 PSA Fl Cy /NS LIS 456 GC-MS/
MS RAEF M ARG A FE R Z5 6 GC-MS/MS SRS
T, 4 V68 FE DA 5 YR 25 R VA R R 2 TR
BT B S A v i 2, a3 Eb A 7 2 A e o 2 1Y)
RER I EIL TN S , 25 SR L 5.

®5 BRGANFENSNEMLE

Table 5 Ratios of calibration curve slope of pesticides

o T : ﬁi’iﬂhéﬁ%tt{iﬁ‘
GC-MS/MS  PSA+C,s~GC-MS/MS
1 T I 1111 0.988
2 EIER iR SN 0.975 0.952
3 LT 1.018 0.944
4 F L st 1.121 0.989
5 FH X i 1.262 1.021
6 IR UL 1.169 1.010
7 FEILI 1.003 0.963
8 IR 1.080 1.001
9 X 1.162 1.059
10 THRR 1.038 0.991
11 JEEREH] 1.286 1.000
12 HH 5 24 i 1.106 1.091

MR 5 AT, POAL AR it 2 R 2R 00 LR 3 il 7
0.975~1.286 F1 0.944~1.091 2 [i] , YLHA{H ] PSA K C
IR G 45 A GC-MSIMS B LR T kA
ik R R o (L 2 RN AR 25 2% T, M2 T e 25 41
SISV o A T RE G2 A AR B ok I SR AR
SR WU VR A5 b 1 o 8 VR 1) T 1 I AR 555 ik Jo &
IO, ] s 1) FH 6 456 B8 AN b, W AR R 3 40
DIt HER R — L= B T . AEXEARTRIER A
AR T ARG e e 3 < ERAR AR B A AR T R TR R
= AU B GR  T-Hede , (H sk v B0 T
FEHBR TP GC-MS/MS B AN, BEHEAH £ K
2.7 FESDE

FHA 7 VLRI T 4% 1 2 A SR 1R Bk 1 1 iRt
Atk 100 HEK, A B FEIUR FLAAS B AGX 2 MR 2
AR AHP AR, AR A TR

3 #ig

AR 5 4 104 T Al B 1) 4 BBOMROAE AR IR R
QuEChERS Z54, ARG P BTEA NARIEAI
HENT TR B A bR 2558 R S AT BT ik . ik
AL T Wb B, 2 SHUN g s S F, RS,
K R K 0.353 wa/kg~1.14 parkg , I7 B UERA B ([E1f
R 7715 %~97.7 %) K55 B FHXTBRUEIR ZE 4 0.6 %o~
8.4 %), YIREARM i AR B A b A 245 5% 5 1)
SIRTEER . H T B AR A BUCR AR I 2 T i A
BT R AY , ARG (0 25 R W] iz HoAR @ o 5 SRk
TR, FH P bR o, R 8k B A LR S R 2
Fofigie 24 7% B A o] USRI TR 0 4 SR L 1300 T4 9 0 TR
AEBSEE UL A A R FH Y PR LA 18 50 S
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