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Analysis of residual dynamics of organochlorine and pyrethroid pesticides in
Lonicera japonica Flos by GC-ECD

GU Yan',  XUE Jian'*,  JIN Hong-yu’,  MA Shuang-cheng’
(1. Institute of Medicinal Plant Development, Chinese Academy of Medical Science and Peking Union Medical College, Beijing 100193, China; 2. Na-
tional Institutes for Food and Drug Control, Beijing 100050, China)

ABSTRACT : AIM To establish a gas chromatography with electron capture detection ( GC-ECD) method for an-
alyzing the residual dynamics of organochlorine and pyrethroid pesticides in Lonicera japonica Flos. METHODS
GC-ECD was applied to simultaneously determining twenty-nine organochlorine and eight pyrethroid pesticides in
forty-two batches of samples, then risk analysis was made. RESULTS The residues of pesticides were detected
in all the samples, totally containing sixteen kinds. Among them, ten of them were organochlorine, and six of them
were pyrethroid, the overall detection rate of the former was lower than that of the latter. The allowable daily in-
takes (% ADI) were 0.001% -0.555% . CONCLUSION The detection rates of pesticides are relatively high
in Lonicera japonica Flos, all of which are within acceptable ranges. The maximum residue limit standards and safe-
ty application regulations of pesticides in Lonicera japonica Flos should be set as soon as possible.

KEY WORDS: Lonicera japonica Flos; pesticides; organochlorine; pyrethroid; residual dynamics; risk analysis;
% ADI; GC-ECD
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FREHLEZE LA K 3 Fh 40 B He 2 iR S A 24 1 I 5
W MSEhR b, A HAb— e A (SRR
esE) WA,

h TR EERAE A ML AR A BRI A 21
FRERDIRDL, ARSI DL (R EZ58) 2015 J R HEA,
G5 HE I EHGE TR RS, s A - T
AN LS (GC-ECD) 12 [F] Bpill 2 iz Al 4 rh 29 Fil
AAVEA 8 FILBR HABR AR 2, TN ZiM i 45
N TR TE R AR 42 fLRERL, XA 2558 B R T AN
TR IEAL, DA A SC MR s A B
1 (U5 IR
1.1 ALE% 4% Agilent 7890 %I A {8 11 43 B X
(FCA TR SS ) . HP-S AU (A %M (30 m x
0.32 mm x 0.25 um, f1$5 G4513A H g FERR)
(Z[E Agilent A7) ; PL203/01 Bl T RF (Fi+
MERE 8- FE R 220 F]) 3 WH-1 BURBER AL (i
PTG AHHLEE) ) s LABOROTA4000/4 # gkt 3% %

v (FEEVE R F]) ; Feb-80 BUES.LUTIERY (4
MBS FAAS) ) 5 SGK-SLB BRI 25 S (db
ARG IERHA IR AT .

L2 XA ZWE. WARREl (dentfeT) )
PR R 354l (3£ [E Fisher Scientific A H]) o FL4A
AL @ NINIS L ARNFER L BISAISL yAAARANL T
FRHHER . 3-8, bR O, A E
M. A, AEEE . RUES. AT
S . CMEEE . K IG5, pp-DDE | 2k [GH)
B-#i F}. pp-DDD. op-DDT. i F} & B2 #. pp-
DDT ., Sk [GHRIER . g bR, H4A dde, BXORAGTR
HESEER . KR, ERE . R %
s, SEGHNR . BUKSHTR 1. BSOS 2. TREH
BebrdEdn (100 pg/mL, p IR 5L 40 RH I I
JT) s A S A/ 2 B B AR 2 BUHE (500 mg/6 mL,
& [H Supelco 2] ) o

1.3 AfieHS RMAESEENEL,

®1 HERER

Tab.1 Information of samples
s KA KR i KA FAERHE 5 KA RARHE
1 IR Jk b 15 k) 2kt 29 )i B
2 AR ES) 16 il 2k 30 1A 2yl
3 IIFS Fehb 17 [ 2k 31 L5 2k
4 TR e s} 18 L 2T 32 HAWiIN 2y
5 R ES:l 19 HIR 2kt 33 Ee) B
6 Lyl 2R3 ) 20 i) ik 34 iy 2y
7 L 25410 T 21 G Zi iy 35 i 2%
8 il Ly /A 22 AR i 36 TR Ei)z
9 e 2R ) 23 TR 2kt 37 dest By
10 HHT kAT 24 2 i 38 At 2
11 IR Ly /A 25 mk ik 39 W R
12 dest LY /A 26 [ iM% 40 R WRT
13 i AT 27 i 21k 4l W il
14 i ik 28 il B 42 Jba R

2 HEEHER

2.1 AnfmikegEed]  BUARMERSS 0.5 mL, BT
50 mL &R, R E R B2 E, 2,
1.0 pg/mLiBGHREN 2 W, K2 R IBGE IR
Wi B I BRI, FRS), RIS

2.2 Heal& HEAOBEE, W23 S, R
PREURESD 1.0 g, BT 10 mL HZELE T, AL
5 mL, /RHEFRI 5 min, 3 500 r/min & .[»
15 min, B EIHW, & THIEH T, 5 mL ZlF#R
R—, GIFRIBR, WEHRSE 2 1 mL 247,

I#i] R A1 B A/ B AL [ AHZE IO, 5 mL 201
O (30 1) WRWRIUMDE, 4 ¥ T 2 2k AT 1 T
I, A FARAEHOMARE T, 1 mL 245 OIS UETREY
1326

TR 3 K, VERIBOMARARAE BT, 20 mL ) = H
A3 1) FMVEL, BUBIYCE MR GER, T
fimin T, Wuh, B TZERE Y, IEERE AR
1 mL, # A GC-ECD 4347,

2.3 PLBEMH HP-S5 @iEtE (30 m x0.32 mm x
0.25 wm); HEREDEEE 250 °C, ANApiiEee;
ML 300 °C 5 AR, HRBFE 1 mL/min;
PEFER 1 pL; FHERRF ARG 100 C, LI10 °C/min
WRTLFE] 180 °C, 445 1 min, LA 3 °C/min X T}
F) 220 C, 4+ 2 min, LI 8 C/min # XK T} 3
270 °C, fRFFS min, ZAAMF T EHCRRY, b5
HEOISEILE 1T (95 1 ~37 730 AEA . a8
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AL B G R ER, A
AuhmE, FEEA. RAESF AmFE TS
FE. CmMemE KA, pp-DDE, 52k [R5, B-Bi
F+. pp-DDD . op-DDT. #fHmfREL . pp-DDT, 7
FKECHIER . v HUpk . AR dde, BREORAGTER . H A8
B, KWOR . RN . AR | A4 . S
S6ME . FUKSHEE 1. WUAER 2. BURAEER) o

2.4 FiEkFHFR

2.4.1 £MEEZR WIE 37 MRk e EBR,
BOELRME AR A 10 ng/mL; 255 25 JB A 2 1) I
KER R MR, & 2t i A5 500 ng/mL, HR
“2.17 WUFIRAPRAEN AW, BCAL 10, 20, 50,
100, 200, 500 ng/mL % ¥, LAUE I Xy 9 4 Bk
(y), FESBTEMRE AR (x) ZeilbruEfhZe,
HATIENIE A, 250K 2, 7E 10 ~500 ng/mL i

v/Hz
35000 FBINZ R R R

e o00] 2.4.2 HIHEMRME 200 ng/mL 4 b5

200001 | WWAERE 6 R, W #5425 RSD fH., DA{5 MLk

2 o0c) (S/N) g3 WSERHBR (LOD), f5HELL (S /N)

50004 R 10 M e wFR . G5 R IR 2,

‘ 2.4.3 JIRERICR  REEFRIEES 1.0 g, IIAGE

EARHEM S 20, 50, 200 ng/g #Eah, AT 3 WK,

B1 GCECD &itH 2027, “2.37 TR SR EETINE, 4

Fig- 1 GE-ECD chromatogram R 2, BRFARAERMENIR"
R2 FEEERLR
Tab.2 Results of methodological studies
2 e R/ 20 nyg‘ 50 ng/g‘ 200 ng/g
(ng-mLL~") [AD#e/%  RSD/%  [EIR/%  RSD/%  [a[fie#e/%  RSD/%

FE S y=250.33x-1961.4  0.9992  0.404 85.6 2.4 76.0 2.4 71.5 2.6
A AYAYA y=491.726-5071.1 0.9988 0.269  103.9 7.9 91.6 5.0 77.2 6.7
N y=344.53x-2636.5 0.9992  0.318 68. 8 8.2 60. 3 10. 8 76.0 9.4
B-ASASTS y=152.64x-1134.7  0.9993  0.755 80.9 6.4 85.6 2.8 81.2 3.7
N VAV y=442.26x-7168.1  0.9956  0.322 71.8 4.2 66. 4 5.1 72.5 12.0
T SRR y=308.38x-1916.2  0.9996 0.369  117.5 11.0 79.9 12.0 96. 8 6.4
B AVAVAY y=432.39x -4 808.0  0.9986  0.374 75.9 2.8 73.0 7.4 70. 3 5.6
4 y=346.220-3418.0  0.9990  0.533 78. 8 1.9 77.3 5.0 90. 6 10. 1
Sk y=344.60x-2146.2  0.9996  0.477 69.2 1.7 67.0 4.9 77.0 4.5
S P g y=16.388x+163.72  0.9974 7.519  117.4 10.0 87.4 4.2 80. 7 2.7
= R y=19.166x+252.52  0.9926 5.848  104.3 2.5 83.0 2.3 95.3 3.2
FE B y=319.96x-2234.9  0.9996  0.590 89.7 3.1 74. 8 6.5 78.4 5.0
% 5 y=357.620-3066.3  0.9993  0.611 69.6 4.8 70.4 4.1 79.2 6.3
a- BT y=294.49x-1679.6  0.9997 0.677  113.0 3.8 69.7 5.8 70.3 4.7
i y=339.620-2657.3  0.9994 0.614 84.9 3.2 68.5 3.6 79.7 4.7
O s y=147.59x-1344.4  0.9990 1.592 78.9 6.2 80.2 2.2 89.8 2.9
KEH y=325.50x-2415.9  0.9996 0.693  100.1 6.1 69.6 6.4 71.3 5.0
pp-DDE y=339.56x-2653.4 0.9995 0.672  115.1 3.9 69.5 6.2 74.3 3.9
K y=301.98x-2639.3  0.9992 0.789  102.1 5.8 96.0 1.3 89.3 5.3
b-B St y=288.08x-1832.2  0.9996 0.743  101.3 2.5 76.6 5.6 78.2 4.5
pp-DDD y=294.99x-2718.3  0.9991  0.858 90.3 5.5 77.1 5.3 91.7 4.0
op-DDT y=151.78x-1415.4  0.9990  1.229 75.4 11.2 74.0 9.7 83.6 4.8
TR e y=251.80x-1723.2  0.9995 0.978  113.6 8.1 70.5 3.2 77.9 4.4
pp-DDT y=249.37x-3333.6  0.9979 0.880  114.7 11.4 83.4 2.8 84.9 5.4
Sk S y=304.78x-1647.5  0.9997  1.361 89.3 2.3 75.2 4.9 79.7 9.4
W sk y=277.14x-15247  0.9930 0.818  110.5 3.2 100. 4 3.6 119.6 3.8
FE S + TS v =174.55x -1 604.8  0.9986  1.647 89. 1 7.1 91.4 4.5 88.7 6.0
F 44 y=61.926x-536.45  0.9985  3.413 93.2 4.2 88.4 6.4 105. 3 3.0
T y=220.74x-1554.9  0.9993  0.917 98.4 8.2 73.8 7.3 98. 1 6.6
SR y=169.19x-1996.8  0.9983  1.395 88.2 5.4 89.6 9.9 87.5 4.8
s 2 y=19.191x-55.181  0.9999  5.435 85. 1 4.2 79.3 8.8 81.6 3.1
AT y=19.825x-53.700  0.9999  5.208 75.4 3.7 74.6 10.5 90.9 6.4
S AT y=58.570x-675.42  0.9978  2.865 88.2 2.1 100. 8 13.0 107.9 9.9
AT 1 y=62.359x-573.49  0.9983  3.049 97.5 5.2 102. 0 4.0 92.7 4.5
LA 2 y=50.543x -440.55  0.9983  3.831 109. 4 6.9 102.6 7.1 95.6 4.1
W AT y=174.14x-1961.0  0.9985 1.618 94.0 2.1 69.5 2.1 77.6 4.4
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2.5 RHFGENE ¥ 2,27, “2.37 iR
PRI, A 42 ke EAT I . 4558, FrA ke
nn BIAG H A A 2h 5k B s, (HRCR R A A BT A
w, SR LR 2R AL, e, K 10
FALHIIA 1A, 5 ~9 FhEAT 24 4>, DT 5 Rl
A 174

FAk, 37 A AR 16 B, HAR A PLAEE
10 7, SUABRIRZGTEZE 6 F o HI S RK I A
(SRR RV B L ANVANAN 4 (BN i Y7 S S =T
61.9% , T ELIR KK ik E] T 0. 491 mg/kg; J5
HATAENE . AREAEER . BULAGER R R B
Rt iR ZAE 0. 05 ~0.5 mg/kg LRI, DRk
0.5 mg/kg,
2.6 RFepdr HTEARZESR, [FH—RGEAR
il bR R X AR R R ZE 5 . HAT, WSk
Xof A 2455 B XU Ak B FH O 8 Fm A8 15 e W e
AR R MU PEAL (% ADL) "', %ADI < 100%
WX KO 4 T 4252 5% ADL>100% , 1B Ak F
AGADIRES, 7 RO I XU B it

SR T, XA R Y
16 Fhfe 2y 4T ADI% 158, Horpr, ADI{EH{% i GB
2763 - 2012 " AT e ML AE , STMR (B IR0 5%
B E) ORISR EE, ERHESRAEHER
Z7% (PEZGILY) 2015 R HERERE AR Ak
B (15 g), Z5RWER3, hRITH, 16 My
A% ADI 7£ 0.001% ~ 0.555% Z[6], ¥im/NF
100% , 156 BH HCAE 4 HRAE v Y 2% 88 XU K 1 4 78 7T
FAZIERN

x3 KEAIHER (%)
Tab.3 Results of risk analysis (% )

25 % ADI Sk % ADI
VAV 0. 003 e K 0. 025
AR 0. 008 S 45 R 0.555
S H 0. 001 i R 0. 001
= R 0.014 SA1s 0. 002
a-Hi St 0. 007 S s 0.243
L e i 0.159 Sk AT 1 0. 068
b-HR S+ 0. 008 FUX A g 2 0. 067
TP HG R R 0. 001 TR 0. 002
g

3.1 ey ikeyikdF

S R, B IER A A M 22
WK, BOEPEXT IR R 245 A RAFRBUGICR N &
VR PREUE A . A AR AR, 4 i b R ]
Z#22 1 QUEChERS J7i:" | wE#HiR e %R HL
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BLOA B RO = AR ORISR E S . &
FAMES AR ZE R B BB SR AR LA L
TR O At g (R AR, B TR IX R 1 43 25 BRI G
AR A7 S ARl / 28k T AR AS IR 5 A D7 i 1B 4% T R
ALIEVENN ) GC-ECD, HXTHFFE W K w24
PR SS, T H R, AT LA I E

ZERIR, BATBAREMEEE, FEEGE, [
TRRAS R IR, i TIE SR, & T
HA LSS M BR BB IR SE AR 24 (B B I A
3.2 WEARLPRGERGIKRIT 42 HEEHKA
iy, AW, PR 2005 . EREZ . K
K76 AR, DIRILT . AR, Wi, e 4
13 AR R EEET, Bamg, EARESR
TERYREARTF L

SRR, FEEAN . AMEERE . LN
FIE HRUPRAS H e e o 38 ek S b R A R A ) SR
[1720] FI%N, 45 b4 BRAEFIAR S R v 1 the 5 4
W, JULAF O RUME | RS, PRI
AU AT b, R80T AR XL
Tl FH A HUR B A 1
3.3 2ARLRHBRG KT EIX
33,1 FENTERT G R AL 1Y AR 2 B Kk B BR 1 b A
I RBR B R AR M 25 M B i 4 b 2 —, T LAEE
A7 Al 3 Bl R O 4% A 256, B R
i H A, T BT, E RO X
GARACH R CHRAE, A T S A M X AR W T A 2
PRR T AR A B, LR . mak
FRESENE . FUNAENR  WE PR R N A
B ARy, LR R R v A R E
3.3.2 @AEXT RN R EAM MG &
BRI E R, AABEERIER, DR A
i, AT OO T R EE A R A AR AR A T
WEGRRY o A IRBEARZG LI, By IEFP AR R rp
21 T P R B 5 YR R, EEXT AR A
fh A 245 22 A TR R A E A TR o
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