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Determination of S fungicides residues in fibrous root of Panax notoginseng
by gas chromatography-mass spectrometry
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(1. Yunnan Center for Disease Control and Prevention, Kunming 650022, China;
2. Dongchuan District of Kunming Center for Disease Control and Prevention, Kunming 654100, China)

ABSTRACT: Objective To establish a method for simultaneous determination of five fungicides in fibrous root of
Panax notoginseng by gas chromatography-tandem mass spectrometry (GC-MS). Methods Totally 5 kinds of
fungicides in the samples of fibrous root of Panax notoginseng were extracted with acetonitrile, salted out by sodium
chloride, purified by QuEChERS, then qualitative and quantitative detected by gas chromatography-mass
spectrometry. Results All 5 fungicides had good linear relationships in the range of 0.05-5.00 pg/mL, and the
correlation coefficients were 0.9983—0.9998. The limits of detection were 0.0001-0.0011 mg/kg. The average
recoveries at 3 spiked levels (high, middle and low) were 84.0%—102.5%, with the relative standard deviations of
2.52%-5.22% (n=5). Conclusion The method is simple, sensitive, efficient and reliable, and is suitable for the rapid
detection of 5 fungicides in Panax notoginseng root.
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2.1 EFESIH

Trace 1310-1SQ A (i3%- BT R 1¢ FHAL (B AL1310 A
FiEkERS, 5 Thermo Scientific 23 #]); DB-5 MS E4145
EEFE (30 mx0.25 mm, 025 pm, 3%[E Angilent 23 #));
GP3248S H,F R (J1 432 —, F=[E Satorous /A )); Heating
Bath-49 JiE#: 75 & A . Mixtre B-400 ¥ FtHL(Hi 1 BUCHI 2>
F]); Multi Reax 4> RERYIR 37 i (T2 ] Heidolph 23 H]); 1-16 15
DHL(EEE Sigma /A H]); ImaD-78224 Singen/Htw # 7 12
U (FE [ TKA A F]).

AALEN R TR, EIF Aladdin TOLA D), Jo/K B EREN
Gt at, B2 R RG0AE BRA F], 450 °CT 5 it F);
GRS, £ J.T Baker 23 F)); QUEChERS /)M: (3
i, N 50 mg PSA, 50 mg Cg 7.5 mg GCB, 150 mg
MgSO,, % 2 mL, 35 Agilent A H]).

TR BEAER . IEpAmE . HFER . TIERME 5 FhORTE
P FRHED) B34 Ry AL 5 35 SR TR R B BR A J ™ i, vk
FEYS°h 100 pg/mL,

AR T A A Xl =L ERZ S T
22 UEFH

S A (gas chromatography, GC)UERE DR . 280 °C;
R . B0 170 °CHREF 1.0 min, LI 10 °C/min J}22
260 °C, 1445 2 min; PERER 1.0 pL; AOMREERE, AN
4is, S =99.999%, FEjift 1.0 mL/min,

J5iii% (mass spectrometry, MS)HL & A2 : B FE LB F

i (electron impact ion source, EI); & FVRIEE . 240 °C; 1%
HIZRIR B : 240 °C; HH A . &34 (full scanning, SCAN)
AR B T4 (selected ion monitor, SIM).
2.3 EWHE
23.1 b &

SRR SR R U AR 4, BURETR 2 10 g, FYEE
£

TERPREUR IR0 =L AR AR 2.5 g(F51 2 0.0001 g)
BT 50 mL BE.0E T, ik 5 mLiRASEH 3 h, AN
20 mL, 2REAIED % 1800 r/min 5T 10 min, ZJ5HAEE
B S min, A% 2 g EALEA, TEIRE 1 min, LI 4000 r/min
B Smin, FIREH.
232 Hen4fe

i R BOR L TR B BREN S T 45 °CKIEHIBUE 7
WEIET, F1.0mL 2R )5 %% 2 QuEChERS /M,
LA 800 r/min A JE 2 min, 4000 r/min E5.0> 5 min, B FIEK
BT, 4t GC-MS E
2.3.3  ARERA ISR B

B S FhoR TR 2 FIRR G =B 20R S 0y, $#IRLL ik
WFRSE, A —E AR, CEERE 1.0 mL,
fie il sk FE 4 0,05, 0.10, 0.50, 1.00, 5.00 pg/mL %R
WETVERRZR, +i IR B IR, $HL 1.0 uL #£47 GC-MS
Kb, 4k,
234 HHEF®

FIRZ 1 P eI e Fe vk . i e, IRy
FRitE i 2.3.2 dRpllR Ak BE (ng/mL), FRHE AR (DI
SRR SRR A

¢ AxV1000
mx1000

Horpr: X g =R R R B R B KBS, mg/ke;

A Sk AR iy BT SEAS B0 0 R I R TR R v
J¥, pg/mL;

VR S R U B 2 AR, mL;

m A =BG FREE B, g

(M

®1 SHREFHRERERNENEF

Table 1 Retention time and monitoring ions of 5 flungicides

P i B4 1 1) /min EMEET ERET
25 8.56 96,258 283.0
Tk 7] Pt 9.45 131.1,116.1,313.2 206.1
I A e 9.57 150,181, 245 179
R 10.33 233,278 163
PSEZNIA 10.93 259,175 259.0
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Fig.1 SCN chromatogram of the mixed standard solution
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Table 2 Regression equations, correlation coefficients and limits of detections of 5 flungicides
A [EVEpiy: ARG R Br i H BR/(mg/kg)
JERF Y=649958X+182435 0.9993 0.0006
ik TR i Y=725146X+181573 0.9996 0.0001
JH& T e Y=116559X+20033.7 0.9996 0.0008
EFER Y=88520X+11444 0.9998 0.0011
DB Y=499458X+124571 0.9995 0.0007
3 EWERMBEZEELER@0=S)
Table 3 Results of recovery and precision (n=5)
HFR A A /(mg/kg) WK/ (mg/kg) SR INE/ (mg/kg) S TR %% RSD/%
0.020 0.2604 92.0 4.92
JE 7 H 0.2420 0.080 0.3188 96.0 3.24
0.400 0.6312 97.3 3.98




25 22 1 ZEA, & RO EIE-TEE R B E =B AR Y 5 RS Rk 7679
&gk 3
2R AR AR/ (mg/kg) WK (mg/kg)  FXIRINE/ (mg/kg) S RN % RSD/%
0.020 0.0176 88.0 5.01
Tk A1 Pt 0 0.080 0.0804 100.5 421
0.400 0.3604 90.1 2.64
0.020 0.1504 88.0 5.22
JIF T e 0.1328 0.080 0.2132 100.5 3.52
0.400 0.4932 90.1 3.33
0.020 0.3868 84.0 4.42
AR 0.3700 0.080 0.4424 90.5 4.02
0.400 0.7436 93.4 2.52
0.020 0.0188 94.0 3.96
[ESEZNLE 0 0.080 0.0820 102.5 3.44
0.400 0.3760 94.0 2.94

34 =EURME RN

P BT LRI T = r A Sl = B EFRsg S i
WS 34 SRR, Rl 2 B AR 2 A R g
76.5%, KU ELE 0.0036~0.0343 mg/kg, HAMI NG
A, KAy 58.8%, Kk EAE 0.0015~1.1000 mg/ke,
JEREWEA 35.3%, Kith ik EETE 0.0087~0.6340 mg/kg, IR
Wy 29.4%, K HHHEE N 0.0667~1.2500 me/kg, M BER
FEAREA TP IR o K R a8 R I 3,

80 | 76.5
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Fig.3 Detection rates of different flungicide in fibrous root of
Panax notoginseng
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