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[ Abstract ] Objective: To establish SPME-GC method for rapid determination of organochlorine
pesticide residues (OCPs) in Lonicerae Japonicae Flos by comparing solid-phase microextraction ( SPME) with
other three pretreatment methods. Method: OCPs in Lonicerae Japonicae Flos were analyzed according to the
methods in Chinese Pharmacopoeia 2010 edition, Japanese Pharmacopoeia 16th revision, Manual for China
National Food Contamination and Harmful Factors Risk Monitoring in 2014 and solid phase microextraction
technology ( SPME ), and the recovery rates were calculated respectively. Result; Recovery rates of the four
different pretreatment methods were determined between 65% to 120% . Among the methods, there was fewer
impurity interference in Chinese Pharmacopoeia 2010 edition method, Japanese Pharmacopoeia 16th revision method
and SPME. Conclusion; The effect of 4 methods on OCPs in Lonicerae Japonicae Flos was analyzed, and it was
determined that SPME-GC was rapid, simple and sensitive.
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[ AH A L (SPME ) 42 R J& 1989 4F (&= K
Waterloo K 2% ) Pawliszyn #1 Belardi B X 42 ol
BT, IZE AR T iz 0 T4 25 5% B A 0 o, iF 5
RPN SPME $oR )z B T L8 3R 441
i KBTS 7 T A 24 5 BR 4 BT v, ELA R AR T
T ¥E RGUE S R A E R . AR TE IR
SEEZEAR BTN T E R AR A Sk
FHA AR AE 2541 S g % 42, 3 H 2010 4F pi € b [5 25
Py CEARZE R )16 BT, (2014 AR [ KA
15 YL R PR E XU W T AE ) (T SCRR AR T
PEFE) 17 e 3 o 20 L A 24 % B G T Ak B
5 SPME $ AR #E47 Xt He, PA SR BF 58 AN [ 5 325 76
JE VLA AR A8 AR R 0 T 25 b A HIL SR 24 5% B 2 T
) 22 5, JF BLBF5E SPME $2 AR TE K I o iy o] 47 4
1 ##

7890 A AU AH 3% AL ( 32 [E Agilent 24 F] ) , BR-
1701 f43%4F (0. 25 mm x 30 m,0. 25 pum, & [F Bruker
ANFE),60 um PDMS/DVB ( 3£ [F Supelco A #) ),
T460/H B 5 il ik 37 4% (18 Elma 23 7)) ,3-18 1Y
G EE.LHL(E Sigma 2 ), C-MAG HS10 #1
IR T A (PR E IKA A F)) , GL-88B AU JiE ity
RA A (I 1] T HoAR DL R AR 8% i & A BRA A ),
BP211D B 1 K (£ [F Sartorius 24 ) ) o

X R S N N 7S («-BHC, B-BHC, y-BHC,
8-BHC) ;7% ¥ (p,p'-DDE,0,p'-DDT,p,p'-DDT, p,
p'-DDD) Jii f vt FE 35 5 100 mg- L™" p 4%l 358 3 5 44
PRI A T AL . A vk (60 ~ 90 C) LIE O 4.
P 2N R AGEA T KB R 50 38 Sy o B 4, TR A R
FPLRAG, KRB LK, AR AE 25 6 W T 5% FH T A
IR el gt B 245 it 22 B R
2 AFiE
2.1 RAXIESEW S E SR Bk
100 mg - L7' ) 8 A HL & X B & (a-BHC,
B-BHC, y-BHC, 8-BHC, p, p'-DDE, 0, p'-DDT, p, p'-
DDT,p,p'-DDD) F It & %t il B 2 mg - L™y B A~ X}
MR A W, TE — 20 C LR A7, 15 04 B A4S XoF B o fit
£ WO B, IE C el 200 g+ L™ (0 8 A0 X AR A
it a5 W, R
2.2 SMEEFES ZEEHE KR a8
“Ni-ECD, 8w ai &, A 1 mL-min ™", K

59 mL-min "', F BE 1T R E 250 C, K 0 2% R
300 C AT EL 50 1 AR SERER L 1 pl, B2 7 T
B (WERIRE N 100 °C f£4%F 1 min, L 20 C -min "' )
R FHEZE 230 C L4845 1 min, FLL 10 C - min ' F+
%250 °C -min "' {3 6 min) | F3ERE IR BE M 250
°C Y ZE 230,270 °C,* Ni-ECD #6: J #5 5 BE M 300 °C
JA E 295,305 C, i FEAHLER &0 B Sw. H
PR B IFIA] | 3 2 B2 A0 X R B AR JC BT B A2 4k (R >
1.5, %R+ 0.97 ~1.05) , WE 1,

0 2.5 5 7.5 10 12.5 15
t/min

1. @-BHC;2. y-BHC; 3. B-BHC; 4. 5-BHC; 5. p, p'-DDE; 6. 0, p’-DDT;
7.p,p'-DDD;8. p,p'-DDT

Bl ANSREXNRAEE

Fig.1 GC chromatogram of OCPs

2.3 2010 AEpRC P E 250 Oy WRUFE S T 60 C
TR 4 b RS AR MERRPRIBCL. 0 g, ¥ 100 mL H
FEHEIE R, /K 10 mL 32 3 3 1%, K %5 hn i
20 mL, FRE B, 8 7 AL B 30 min, LY, FFR E R
i, PRS2 0% B B, ISk N 29 3 g, A %
TEMBE 15 mL, FRE a8 AL PR 15 min, AR
8 BT, T G T e A 2 R Y B, AT A R,
A ALAH T B A R A 3 0 K B B2 B 19 100 mL
HIEHIER e 4 h A% HHL 20 mL, T 40 C
TR LR R AR 2230 1, b d A T Tk A0 T AR HRAE
2 TR BE BTN R I e, FH AT T R OT R R 2 10
mL HEEZ .08 T, A B Z R EZR S mL,
INCTTABRERZ | mL, #84% 1 min,3 000 r-min "' Z5.0» 10
min K % B BV 2 mL, B AR 1240 °C k45
2T SIS E 1 mL SR A

2.4 (HAZmITYI6 MUk BURE G R B 2
Ky (i =50 MEFRFRI 1.0 ¢, ¥ 50 mL RAE L4
BN IMA - KW (5:2)6 mL, iR GRS
15 min,3 000 r+min~' &> 10 min, U I & W% T
50 mLXG.Coff . N ER-7K (5:2)6 mL 5 & $2 sk
W2 W, B W T 40 CKin s s e 4 2R
To IAENE e A SR AR W 100 mL (1 43 W T
S mAECRE 10 mL kG IR G S min, i #& 1 5
ELAZEC S 2 mIe oK R 2y 6 g 19T S o
A5 W <k K2 N OE & %6 10 mL HE AL 1
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W, B IFUEWE, T 40 Cokm LR A 229 S mL, 3EARAFUERE , LA TR AR D PN AR B, X 1Rt o J32 Dy i 22

B BRE & A AR O AE [ IR © be-2 it
(17:3)10 mL i3k | b, HIEC k-2 B (17:3)
15 mLyE i, WA BRI WL, T 40 °C K b 0 vk 4
ZREFMESHRERZE 2 mL, B A BERXE S,
W iR 0.5 mL R4 184 ,4 200 r-min "' B.0> 5 min,
B EVEW 1 mL, BPAS

2.5 TAETMITEE BORE A Ry R AR A, o A PR
1.0 g, iIMAZK 1 mL &85 min, T AL 1 g
PRABIRSTMACNE S mL, R EIE 5 1 min J5 84 §#
J30 min, A TEK B EREN 4 g, B HETR ) 1 min,
4000 remin "' E§.0> 5 min, BCEE R EX M.
CNES mL BRI W, & IR IO, 30 CoRit T
R ZE s = T XSO PRI CE S mL
SR B Carb/NH, [ AH € BN [ AR Boim AT K
TR 2 mL, 2 HE-H 2R (3: 1) S mL 3616 ] B
IFUCEE , DL OIS -HV AR (3 1) ¥ W 20 mL PRI, 5 I %
JBHE , 25 30 CoK b s R Z8 1 vk 4 2=, T IE 2
Be 1 mL HEGH & 78 o B, B2

2.6 SPME iR HHEMT 60 C T4 4 h 15 5
Ak MEFIFRIL. 0 g T HIEEB.LE T IMALE C k-
A (1:9)2.5 mL,# 7/ 30 min, B H 2.0 5 000 r-
min ' ,10 min, B 35 1 mL F20 mLTAZS 4,
MMAZK 9 mL 54 4k4H 0.5 g, #7 1 min flilR%),
ARG 345 417, 43 P12 2% 400 remin ™', F 35 C
T4 A ZE Bk AR 30 min, HUH R TR @3S
PERERET A AT IR 250 °C Mg BT E] S ming

3 &R

3.1 M A RIS 3 bR v 5 1 A 2 M
B G2 R LA 200 g L™ A VR RO IR A 45V
FHIE B2 S %k 1,5,10,50,100,200 pg L' #) 6
AR Ve A TR G R IR VR R, PR 2.2 TR (A
x2 FAEFEEYERS RSD

Table 2 Recoveries and precision of different methods

PRez il An e 2 AR LR 1.

F1 FAEFENEZEREAFTEMEXRE
Table 1 Linear equations, correlation of different methods
FrifE 7 i SPME A
A HLEA
2 1) 5 A& r LA A 5 AR r

a-BHC  V=35.28X-21.73 0.9998 Y =2865X+19.02 0.999 2
y-BHC Y =30.12X-19.30 0.9999 Y=19455X+36.29 0.99 0
B-BHC Y=14.02X+3.80 0.9999 Y=1011.8X+71.13 0.999 5
§-BHC Y =18.09X -6.21 0.9998 Y =10689X +86.54 0.994 9
p,p'-DDE Y =30.59X -17.05 0.9998 Y =1 002X +79.56 0.993 9
o,p’-DDT Y =15.83X -9.58 0.999 8 Y =235X +135.40 0.990 5
p,p'-DDD Y =24.36X -4.53 0.9999 Y=771.75X +91.15 0.992 4
p,p'-DDT Y =14.39X -11.39  0.999 3 Y =182.3X +37.88 0.991 7

iE i SPME $7 A B 28 4k 1% 50« RS % L B ik
200 wg- L™ i 1R X BE k4 W, T OE © 6 - 79 B
(1:9) &9 4 5,10,20,50,100 pg- L~ IR A
X B VR, TR B 1 mL T 20 mL TRAS PO
K9 mL 54 4LH 0.5 ¢ 4N 0.5,1.0,2.0,
5.0,10.0 pg- L~ BIIR A X0 HE SOA TR . 2 18 2. 6 T
T 60 wm PDMS/DVB () £F 4 4% B Sk o 47 4
W RS AT R L

DA 3 A5 e B MEA R . 45 (R 2
B F5 L WA BR N 0.55 ~1.79 pg L™ (H A Z
JE 75 ) 7 HIAG HBR  0.67 ~2.08 pg- L™ TAET
B 5 A HEBR O 0. 83 ~2.98 pg- L7 ;SPME Hi A
I FR > 0.017 ~0. 38 p,g‘L_lo
3.2 [RINE W ERS R AR 1.0 g, 12
Ty 4Gy A 100 g« LR A X B S A 1 mL iR
A1, BRI, e HR 2.3 ~ 2.6 TR 7 ik AT R
RRER 4R DT R TR 3 fy, TE 8 OF 8 R L K&
RSD, &5 L% 2,

%

P o[ 25 H A2 ) J7 I A& it [#5] FH A E B e AR

B RSD AN RSD B RSD B RSD
a-BHC 115.0 3.9 100. 7 2.5 85. 4 5.2 119.8 8.9
y-BHC 112.7 1.2 100.9 1.9 66.7 9.8 102.9 10.2
B-BHC 98. 1 2.5 92.4 2.1 66.9 10. 8 97.2 12.5
5-BHC 112.4 2.8 110.9 1.6 120.9 7.9 118.8 9.8
p.p'-DDE 105. 4 3.7 100. 5 4.2 71.7 11.8 114.4 10.3
o,p’-DDT 91.6 4.5 94. 4 2.8 75.9 7.3 84.9 13.6
p.p'-DDD 108. 1 5.1 101.9 5.2 72.9 8.5 108.5 11.7
p,p'-DDT 86. 1 4.3 89.7 4.5 82.1 6.9 75.4 14.1
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4.1 AL IrEm R ARl AT BIL SR 25 5%
ISE B 4 MR PR OT 5 v, b 2 ) s 1T T IR
Tl fb ik s C H A2 S5 J7 ) [l itz AT 181 AR A U
B R A A v A 12 5 A T 3 T T IR A% JBOTE ok i
Frigedl s i SPME £ AR 2 BA b FE 9 . il
K2 ~5 & i (i [ 2 ) F K H A 24 )5 T ) 5 vk 1 2%
Wb JE R CH AR 2 R I ) B9 07 i, T AR
W75 12 1z FH AR A€ B ( Carb/NH, ) 46 T ot B8 £
WAL RO TR, AR T 0 AR . AR R
A HL AR 24 5 B R DN AT LR AR R AR /Y O ¥ Ok
e

=t - . . . .
0 2.5 5 7.5 10 12,5 15
t/min

B2 2010 £ kK o E 25 8 77 ik 4 R 0 45 ) e 2 R i
Fig.2 Chromatogram of spiked sample for Ch. P

0 25 5 75 10 125 15
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Fig.3 Chromatogram of spiked sample for JP
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Fig.4 Chromatogram of spiked sample for Manual

4.2 FERMILEK SPME BRME LR, i
R IR REARK Tz 00 4 1) ez T B, T ) 35 BIR 4 BT
P H B b A R LSRR SPME #EAE, DL 2 Fh
HEAE 7 AR A (] — JT £ W B VR 5 X R iy e T R
frib# . SPME XF A A 1k & ¥ 1 & £ R A, a-
BHC Jy 81.72 f¥%; y-BHC k4 65.02 f%; B-BHC Ny

t/min

B 5 SPME #AR# &N E WX &k
Fig.5 Chromatogram of spiked sample for SPME

72.02 % ; 8-BHC 3k 93.74 f%;p, p’-DDE 3k 32.97
f%;0,p’-DDT K 14.77 f5;p,p’-DDD 3y 31. 78 4% ;p,
p'-DDT Hy 12.79 £,

4.3 IR SR H] SPSS g3 M XT 4 FhJy
20 ISR AT 43 B, DA b [ 24 ) S bR e E AT o
R 25 L3R 3. S5 ER W A TAEF M5 2010
SERCTHEZ ) r k2 R ARSI A E L 4 Fr
20 M R ERAE 65% ~ 120% , TAFE T W+ [l
RV HA 3 ROy s OF HA TH K. SPME
H AT 60 um PDMS/DVB 4 2F 4k 25 Bt 3k Xt o, p'-
DDT Fl p,p'-DDT (1) 2 B AR X AR, {H 2 06 2 1
il (55 5K, 3R W] SPME 42 R 5 3 Al bk v 7 1 —
HR T LA A LS AR 245 B A

F3 AMTEEKEGH ST (v 25,0=6)

Table 3 Comparision of 4 methods based on statistical analysis
(x£s,n=6) %
AL 3R J5 3: A€
Hh ] 24 103. 68 +10. 65
H A 25 )5 07 98.92 + 6.65
TAEFM 80.31 £17.69"
SPME A& 102.74 £16. 11

SR EZG ) kY P <0.05,

4.4 FERRIINZE R R R 4 ROy kXA
RE AR 24 5% B R HEAT R I, R 4 A G 0 K i R
Azt PR A5 A R 2 1], PR R A PR TE R AR
M L5 o-BHC H 76 SPME # A i i g 3.75
ng-g ', 8-BHC 7£ 4 Ff )5 3k P 3545 K thy, 1R Wk R
106.72,102.79,100. 51,105. 20 ng-g’1 L HoAh 35 R
Kot F O TT AT H IR A B R 1 5 A e
1 77 7
4.5 45t SHEEA VR DUR DUREE SR
FUST Rk A e LR B T rh 2k 2,
IF H IR 24, A UG 50 0 4 ik £ 00 KAl . B AT,
REGTE B AL BT VR , AR SCH T RN T Oy
15 SPME #i R B X 1L, W3 4. %dE F W] SPME # A&
IS P T PP 26 A 24 5% B ARG I LU A% 5 7 vk 0 R
5T B R At B — i
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Table 4 Common pretreatment methods of determination of pesticide residues
GG T Ak 3 7 v LOD I\l U3/ % RSD/% 174 Fr Sk
Eapia P R I v 7 4.0 pg-kg™! 69.4 ~113.9 2.3~11L.9 ST AR [20]
FEZS GPC 0.008 ~0.05 mg-L "' 84.3 ~123.4 0.1~9.3 i} 2 [ B= 2 [21]
T & SPE 0.01 ~0.05 mg-L'l 85.33 ~103.70 0.85~3.77 2 k1 [22]
EallyA QuEChERS 0.08 ~0.4 pg-kg ™' 84.0~116.0 2.6~8.2 [ 24 25 2k i [23]
&4R1E  SPME 0.017 ~0.38 pg-L~' 75.4 ~119.8 8.9 ~14.1 - -
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