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E I AARAERE 500 g, B15) P-4l HIBE AR K 10 mL
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Tab.1 Physical and chemical properties and mass spectrometry

parameters for 6 organophosphorus pesticides

- Ws/ e Kow t(TREE)/ m/z CE/
(mg-L™") min  REF FEFV
290.9  109.0* 10

138.9  109.0 5
278.0  109.0* 15
278.0  169.0 15
230.9  175.0* 10
230.9  129.0 20
207.9  63.0% 30
338.8  268.7 15
201.8  145.9* 10
237.8  145.9 10
157.9  97.0* 15
157.9  114.0 5

X B 11 3.83  21.02

5w 0.001 4.09  20.92

FTHBE 507 4.48 16.86

IR 28 4.68 24.34

TR 30 3.99  15.04

KL 750 3.59  13.98

"R T
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INTES R (1)10 mg MWCNTs, 15 mg PSA (150 mg
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Fig. 1 Recoveries of 6 organophosphorus pesticides under

different combinations of purification fillers
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TR TRIRR B () S ST RGN, , 343 Bk B S e S
W LR T L I D Ao i 2 Xt H AR 6 T HER
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SR AL L BTV AR TR ORI 1.5,10,50 100
200,500 ,1 000 wg/L 1425 7 % o7 VG e s o T AE i
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TEAFIERE 0T, S AR HE 2R, 6 R MLIE A 24
SRS R GTEMEE SRR IR 2, H
2 AIHN AESARIE RS D AT R T B
TR IR IR KR 43 AEL ~ 1000 pg/kg FIT ~
1000 pe/L ¥ EA RIFLPELR, R >0.991 ;7
250 WERBETE 10 ~ 1 000 pe/L 5 BT £ P
KR, XEHTFHRBEESTPEERE R, N
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Tab.2 Linear regression equations and matrix effects of 6 organophosphorus pesticides in
honeysuckle and tea infusion
V&) e FEJRNL/ Yo R 2 é NG| LT R?

- SARAE 110. 1 1 pg/kg 1 ~1000 wg/kg y =208. 55x +5 531. 42 0.998 1
L %% 108.6 10 pg/L 10 ~ 1000 pg/L y =403. 04x -2 183. 86 0.9932
- SERAE 123.5 1 pe/kg 1 ~1000 pg/kg y =680. 41x —2 037. 54 0.999 4
PO P71 114.8 1 pe/L 1 ~1000 pg/L y=2321. 47x -8 353. 80 0.9922
N ) SR AL 120. 1 1 pg/'kg 1 ~1000 pwg/kg y =732. 84x -5 526. 29 0.998 1
T K 115.9 1 pg/L 1 ~1000 pg/L y =2 396. 98x +39 930. 60 0.991 4
o EHRAE 126. 1 1 pe/kg 1 ~1000 pg/ke y =219. 03x - 582. 49 0.999 1
R w® 107. 4 1 pe/L 1 ~1000 pg/L y=471.28x +10373. 13 0.994 3
. LAk 125.6 1 pe/kg 1 ~1000 pg/ke y =341. 89x —2 080. 82 0.998 1
. P37 120. 1 1 ng/L 1 ~1000 pg/L y=1037.09x +4011. 35 0. 996 4
Rk SERAE 130. 4 1 pe/kg 1 ~1000 pg/kg y =480.96x -3 117. 09 0.997 3
- P37 110.2 1 pg/L 1 ~1000 pug/L y=1294.37x +11924. 11 0.9952

B RO AT R 6 WK, AR R 3, k3 Al
A6 M P 25 TE 4 DTSR BICR A T
65.6% ~110.3% , H RSD <18. 26% , J7 1% iy )i
FUAE % B2 R Af, AT LA T S8 Bt i b H ARk &

Yk, K2 ARG 6 R ML 2y
1) MRM 335, Horb G 4R 48 dh A 253 K F 2k 10
we ke, AP IR INAKE R 8 we/L,
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Tab.3 Recoveries of 6 organophosphorus pesticides in honeysuckle and tea infusion

%

) ) Xof B fE i FET BB TR TR K2k
B WK
[ RSD [ RSD  [ENf® RSD [ RSD  [Efk#  RSD  [Eg#  RSD
1 pg/kg 71.2 1.14  80.6  2.21 88.7 6.23  78.8  3.38 80.2 .89  90.2  3.79
10 ng/kg 78.7  3.65 88.6 9.50 103.4 4.00 92.2 556 92.6 6.65 101.8  5.46
SR
50 pg/kg 94. 1 3.46 8.8 536  88.0 1.15 85. 1 2,42 92,6  6.65 101.9 1.05
100 wg/kg 92.8 1.79  108.4 1.85 106.0  3.17 102.4  2.19 108.9 1.96 107.3  0.37
1 pg/L — — 67.9 13.79  83.1 223 69.8 11.33 89.8  4.98 100.5  5.09
8 wg/L 84.1 419 656 11.83  94.8 3.24  67.2  6.65 106.6 503 110.3 1.94
Fy
U 40 pug/L 78.4  5.54 8.6 18.26 79.6 207  77.1 5.76  85.4  3.71 96.2  6.04
80 wg/L 101.2  10.57 77.7 16.00  81.0 .32 71.6 496 839 508 76.8 10.87
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TR I MR | PN TR A 2 i A e ot e R T A R
I & 4 W 95.94,70.34 . 64.53 129, 11,
70.34 162 11 pe/kg, Myl 3 KT RS R4, 5K L%
4, GERERY RS — = St B b e Ak

B E S AT 14.0% ~ 49.8% .5.7% ~
21.8% 4. 7% ~21.4% , HLFEE vhi B fn | i
PR BHIEAL, 6 P2y ad 3 #Hbifl 5 Bk %
125 1% ~84. 6% ,HrP X Bii 5B e  JA B m Ak
LI R B RE R T 60% ; 3 HAELE it whife it
P b X BRA R K 2R A S ARAE [ 25 1A 12 RS 1 LR 3
B TE 45% VU b i — R IR 251 B A5
R TR AN TR BE 3 LR B R R T 30% .,
AL L, 78 H 3 AR st A rp sk R 25 & LU
— i tWBIER B0 , L HOR A WL oK PR
AR TER AR X i, X IR S AR AL SR A
TR B S A e 7 A T 1) B
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Tab.4 Transfer rates of 6 organophosphorus pesticides

or F T Bk
8 -
7 s
6r B
ST K4
4 L
N YRR
21 - R
1 L %
|
0k L : . r r ; L . ; ; ; T— IR ' — | | | I I I
13.0 13.5 14.0 14.5 150 155 16.0 165 17.0 17.5 18.0 18.5 19.0 19.5 20.020.5 21.0 21.5 22.0 22.5 23.0 23.5 24.0 24.5
(R4 )/min
(a) SHL4E
7 -
6k
sl FT B
4 B i
Nl {5
’ ; 2 s o
| pET ey e
. R
1r bS k3 T
13.0 135 14.0 14.5 15.0 155 16.0 16.5 17.0 17.5 18.0 18.5 19.0 19.5 20.0 20.5 21.0 21.5 22.0 22.5 23.0 23.5 24.0 24.5
(R HE)/min
(b) 4537

K2 6 MAPLBERATESBAEMZE P MRM G35
Fig.2  MRM chromatogram of 6 organophosphorus pesticides in honeysuckle and tea infusion
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LA G lg Kow 15 6 F 24530 RS AR ) S M2 38, HLAE fA

PORTL 49.8 10.0 9.0 68.9 FH G, 4 Origin 8.6 L& &M Jr B lg TR =
Bk 20.8 19.3 15.7 64.7 -0.5362 lg Kow +3.915 2 (lg Kow >3),R* =

F T B 15.8 7.4 4.7 27.8 0.914, WLIE 3 (a) ; FFEWIFSL T 1g Ws 5 6 Fli g

A I 14.0 5.7 5.3 2.1 RS AR RPN B 0 ) O LI 3 (b) . H
R 271 28 2L 703 AR T ARG 6 FRZGH) g Kow KT 3,
KL 46.6 21.1 16.9 84.6 PR I A 00 5 750 H3E T T 1g Kow >3 1A HLBEAR
2.3.2 R EBEM G 2 —E B R, 1E A% 10D A AL AT DL
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(Ws) ) TE3— K 43 0 2 B0 (Kow ) (272 F1 42 41 O BFAr 4 AR AL AR AU
BRI SRS %00 5 4 AL TR 2 10 9% 9 it | LA 2 TR (Y RE ST, 0 T O HR R
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AW S % Wang 52 M2 F 20, [ 100 °C FURTHE T, 59555 — HL S 18] Wil (69 25 1% , 0647
WK oI A AR A YT RE 15 min, WU 3 YOI S SRR, T S IS 2 1 R 2
BAEBR, 6 FANLBEAZEN Ws K Kow IXFE0 FRER, IKE“ VRS 10 I 1Y, 45 A0 M X A 25 1 e
{3 1 MRYE % | TR X 6 MaNLBERZ R B,
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Fig.3 Relationship between Kow, Ws and transfer rate of 6 organophosphorus pesticides
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Study on Analysis of Organophosphorus Pesticide Residues in
Honeysuckle and Migration Model During Brewing Process

LI Jianxun, WANG Yuzhen, LU Jia, XU Di, SHAN Jihao, FAN Bei”
(Institute of Agricultural Products Processing, Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract; In order to ensure the safety of tea drinking for consumers, a rapid method for the
determination of six organophosphorus pesticide (parathion, fenthion, terbufos, sulfotep, profenofos and
ethoprophos) residues in honeysuckle and tea infusion was established by QuEChERS-GC-MS/MS.
Honeysuckle and tea infusion were extracted by acetonitrile and ethyl acetate respectively, centrifugated
after salting out, purified by mixed purification agents (10 mg MWCNTs, 15 mg PSA and 150 mg
MgSO, ), filtered through 0. 22 pum membrane and then detected by GC-MS/MS. The results showed that
in honeysuckle and tea infusion, six organophosphorus pesticides showed a good linear relationship in the
concentration range of 1 —1 000 pg/kg and 1 — 1000 pg/L, respectively. And the correlation coefficients
were all above 0.991. Under four addition levels, the recoveries were between 67.2% and 110.3% ,
and the RSD was less than 19% (n =6). The limit of quantitation of honeysuckle and tea infusion was 1
pg/kg and 1 pg/L, respectively. On this basis, the migration model of six organophosphorus pesticides
was studied during brewing process of honeysuckle. The results showed that the transfer rate (TR) of
organophosphorus pesticides was highly correlated with the octanol-water partition coefficient ( Kow). The
prediction model was Ig TR = —0.536 2 lg Kow +3.9152(lg Kow >3), and the correlation coefficient
was 0. 914, which meant a good fitting degree. However, the correlation between pesticide mobility and
water solubility (Ws) was not shown. The establishment of the detection method and migration model will
be helpful to further understand the migration behavior of chemical pollutants during brewing process of
honeysuckle, and provide scientific basis and technical support for establishing the maximum residue limit

of organophosphorus pesticides in honeysuckle.

Keywords: honeysuckle; tea infusion; organophosphorus pesticide; detection; migration model
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