R IR 2010,29(4):686-691

Journal of Agro-Environment Science

HSRAEE/NM L ERRRN T EREZXBIEHR

o AR, B K e, B!
(LA TR R BRI BTSRBATRIC S , K 3001915 240 ARG REE TR S , 3T 100026)

i E T HESEAAENH BN BRI R ERE, 8 T ESWAR N HEF OSSPk, FERRNE
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A E TS, 6 RFLR MR Bk, B e 28, SR B RS BB R I 25 (NPD) AT I € , SMmik i &, 7€ 0.25~1.0 mg-kg™
ANIIAKSEEE P, 5 S0 2 TR 4 v (3 Rl Ry 78.32%~98.06% , 25 53 RECH 3.72%~7.44% 5 B TNAI +3E i S8 B /)y
Ko B 1.36x107° g, S IRA S E O 0.004 mg kg (3)1).0.008 mg-kg (138, MARELE R RN, B SWER ML E S E
B B IR G IR CoCoe™; 5 SORAE 2T T 3B P AR 5 5.19~7.24 d 1 6.70~9.18 d, TEE RS 0.3%E %
B, HoR 2 5 0.18~0.27 g-m=, i 2y 3~4 R, IR ZT EIFR A 7 d, BEIGRIAN 1 d B, ESWIEE NP R E &8
0.125 6~1.207 1 mg-kg™, TEFHFRE &N 0.045 0~0.183 7 mg-kgs HHT, B HSM M ICE SR E N i R5R B IR B AR, ZA %
PR K 0.3%E S MTE =R E B0 220 AN M h e S AL T B2 R , X ORI AL TR EE (R A pRfg LA
BEMEL,
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Residue Detection and Degradation of Matrine in Cucumber and Soil

SUN Yang', XU Ying—-ming', QIN Dong—mei®, QIN Xu', DAI Xiao-hua'

(1. Department of Pollution Control, Institute of Agro—Environmental Protection, Ministry of Agriculture of China, Tianjin 300191, China;
2.Institute for the Control of Agrochemicals , Ministry of Agriculture, Beijing 100026, China)

Abstract:In order to know clear residue pollution and degradation trends of matrine in cucumber and soil, an analytical method of gas chro—
matography was established for determining matrine residue in soil and cucumber, and the residue and degradation of matrine were also in—
vestigated. Matrine residue was extracted by methanol, then extracted by dichloromethane, and determined by gas chromatography equipped
with a NPD detector. The average recoveries of the matrine standards within a range of 78.32%~98.06% at three spiking levels from 0.25 to
1.0 mg-kg™ with their relative standard deviations of 3.72%~7.44% in soil and cucumber. Limit of detection was 1.36x10"*g and the lowest
concentrations detected were 0.004 mg-kg™ in cucumber and 0.008 mg-kg™ in soil, respectively. An control and contrast trial experiments
were done in Tianjin municipal and Anhui Province. The degradation of matrine in cucumber and soil could be described with equation; C,=
Coe™. The half-life of matrine turns to be 5.19~7.24 d in cucumber and 6.70~9.18 d in soil, respectively. According to the research, when
0.3% Matrine EC was applied three and four at an interval of 7 d with the dosages of 0.18~0.27 g-m™ during its whole culture process. At the
1st day after the last application, the final residues of the matrine were 0.125 6~1.207 1 mg-kg™ in cucumber and 0.045 0~0.183 7 mg-kg™
in soil. So far, MRLs is still no formulated about matrine in cucumber or related farm products at home and abroad, so the experimental results
provide an important scientific data for register and secure application regulation formulate of 0.3% Matrine EC, and have an important effect
for protect agricultural environment and human health.
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B2 (Sophora flavescens Ait), X 2 Hita  BF#E ,
HERRBEEMEAR, E R T L #EN B
M, A E &) Z . BT e S A 5EEN T
B PR, ORI RN AL F SRR L, A
FEFEBRRE, ARTFESYLE, ESWEHBESN
. ZEZHFEZ™RE T ZRBUSBR — MoK L
Yo, — B S B, A TR w2 A
S LR SRR SRR L 5, L DL S
MENHESWN G ERE . wSWIEN—F KA
YiRARZy, IR WA, B B EMAREN,
XFBRSERIN A O s B R e W H R RS R
B /NI A RS/ | ) VSRR R S
P BTIERCR , X B SE R B RN RIS A TR AT 19
B ¥4 1 o SLAE TIPS BRI 3 R A 28 TP K, 4R T
HARTE TR, BE A BURSAL E E E At

HET, &S5 i= R iR E T
AR50k BB BEHITE A
WX R M B IL S S E RIS, B 1993 41U
k., 4E 16 48 (1 51 Ay Bl w B W ah 4
AN BIL AT S, Bl /=& 61 >, Koz
B FEBICTE IR (B3R N E KW EEY
B v6 AR OC L, 5 7 i o i B C B VA AR R AL
Wi KRR, FEHFRA 0.3%w 2K
0.8% 75 Z W N FR K F (1% S IBE W . 1.1%7% 5
PROA R 1. 1% v W00 7 55, X SR ) IR 25 E 4
LA AE R AE Y 33 B3GR BUR T BT B B 4R
MR

TSN — SR P 2hT , X R 2 A
BT RIAE T B2 R R IO E ST R AE A TN
M EE RS OCHREZIRE, R R 2
) S B I E WA D HGE, HA X ES
WAL PR LA 5 AR AEY) h 895 8 4 5 s HRTE A
SRR ILATHIGE , R e SR 2 7E TR
YEY) b 5% B shaS A it ok W N AN AR OB 92 R E
AR T 5 S0 BN 3B P ER B A i s
() A FH )3, BFSET 0.3% 35 S L il 7 2K
RS AR S A BN L iR B
AR B HI FR BN 2, R 0.3% 2 S FLah 7E 3K L&Y
HRC LA RN Kot R T B PR A M (1 1 A8 $
T EBERBHEERE SRR IR BT R AR R
HABRZENE X

I HRS TR

L1 /57

Aglient 7890 BV AR (ALY , 7 A IIZS (NPD)
(£ EZ AR A F ) HP-5 @i ,30.0 mx320
pumx0.25 wm ; Heidolph LABOROTA 4000 RIFEFEZE K&
A (o e M AR R A ] ) s ZHWY —2102C B3R 3 42
W as (hE_ LIRS ES RS AR AR ) s T-25
basic ULTRA-TURRAX = #AEY A A8 AL (FEE
IKA /2] ) ; MILLI-Q /B 4liK X (£ [H Millipore 227 )

ToK B ToK B EREN . SAL BRI R o Hr i K
B At7K ; D-101 KFLIE F# AR (F#£=0.3~1.0 mm, [
2%NaOH RS, TR B 3 K, &5 H
FEMRK Y £ ZBEE TR ) ; 0.3% & 208300 (A 5 R
WHTIE I ) ; e S AR (26 = 97% , VG 2 K [ A=
Yl
1.2 HERE& it

WIS RN H X AL BE G IETRBX,
iR H L E A L R L R T
+.o 4 3 b, BIZS E0 IR HEEE A 0.18
g-m (HIFIE )R L5 FHFENE 0.27g- m(FFIE ),
B 3 NEE BRI 20 m?, /MX[A]
B ARIPAT . ISR 10 m?, 55X FIX , #E
YA K FEE
1.2.1 ¥E&0AEE )N 3R B s

e A B % 3 NEE /MK, B/ K
20 m*, /N Z (BRI T o TE B AR R BRI —
ERANET, R ARG, FERF L, S H BN
0.27 g-m(HlFI &), FEMEZSE 1 hF11.3.7.14.21,
28.35 d /P X BHNLRE SN 2 kg, YIRHESJGH%IY
J3¥E B 200 g, 20 CIRIRRAFERRI
1.2.2 B R B EE AR

R M T E— 10 m? FRIRFR S
) H i 3R B T AR sh AR, SRR L AR B AR
B FIR 25 H 25 , i 250 &0 0.27 g-m (5]
&), TEfizh)a 1h A1 1.3.7,14.21.,28.35 d BHALEL
0~15 cm BRWRE L, B4 EIRS R M 55T
B 200 g %24%, -20 CIRIRRAFAREI
1.2.3 SR L3 FRAFRERE

TR NAE KW, o5l BiEE = 0.18 g m?
(RIFIE)F 1.5 FHEFERIE 0.27 g-m (5 &) 3K
FIHEZE 3~4 K, MEZ5AIREA 7 4, /DX 20 m?,
BB ES 3K, /NRERSARPTT, B —IK
WG 1.3 f1 7 d B/ X BENLRE BN 2 kg, YIWE, 3%
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V5345 B AR 200 g5 T3 0~15 cm JRRRE 1, FEAL
KRS G , 1 R ik AR 200 g, SRR 3 g
5,20 CIRIRPAAAEI
1.2.4 25 HNHIR/NX

T8 B DX 3 E AN 24 1 B T B Sy of B
X, 2 HIRE RN 2 kg F1 -3 2 kg, B /NIRRT,
TIEEBRIYEIRS) TR ISR B 200 g, BBRL4R
B4 G5, 20 CIRRRATAI
1.3 SA=E
1.3.1 FEFRR

BNAE S . PRI 20 g T 250 mL 7 2218 LR 4R
BB 60 mL oK ZWE, TEH AL 5 # 2~3 min,
A HEER 30 min, $f17E, A 10 mL JoK ZEFMGE IR
K UEREI A 250 mL Y ZEEE REAR T, A 40 mL JE
IKCBE, FUGEB A HEX 15 min, 338, F 10 mL JEK &
PEVEIRIEH 3 K, S KBEI T 250 mL AP 22 O °F
JEBRIEH 45 CKIB 78 KURAE 2 3~4 mL, fif i
o

THERES : BRI 20 g T 250 mLL A EEEE L GRAR
B, SR 50 mLKFI 50 mL ZEE, #59, A1
mol + L (] NaOH ¥5¥8 pH {E7E 9.0~11.0 Z 8], &
Bt 30 CHeds 2 h, #hil, A 15 mL ZERUEHRDE
#,45 CURIEZ: OB frdb.,
1.3.2 FEfhetk

R P AL B AR B R i A o 11 28 6 LR 3%
B 4 g A3 #Y D-101 LIRS , B
HHKZE 50 mL, kG H R AR AR SHEA
EMEd, FEAKM. A 120 mL ZESr 2R
JiE 3 TOKBRBR BAE K , AR R BEWR T 250 mLL 77 %€
BE VAR, 76 50 CRIGHIER B ARG R 1~2
mL, AN T/E HREEAZE 10 mL, 75,
1.3.3 #mEgR L

Sy AIFRER 20 g 28 AL i Fl s B 188 F 250 mL
HEERE O = MR, 43 m) e 7R S 2 S
PRUEVS W, ANk 50k 0.25.0.5 #11.0
mg-kg”, SRSGHIR 1.3.1 fl 1.3.2 W TR B A1
iV QRE A A IREEN 2 ol [ I S = Ry BT
1.3.4 SARETER 4514

HP-5 @34, 30 mx0.32 mmx0.25 wm; Z @R
#r (NPD ) ; R 5 & - #EAF 11 250 °C, &l &% 310 °C;
I8 120 *C44%F 0.5 min, 8 °C min~' F} & 230 C{E
¥4 min) ; KA . 255,60 mLemin™, 5 S, 3.0 mL-
min™, &K, 5.0 mL-min™; FFFEE 2.0 pL,

2 HRHiTe

21 AEREE ERERRRE

A43530) FI H R 461 0.25.,0.5.,1.0,2.0 1 4.0 pg+mL™
(1) 5 FIAFIHR B 1 Hr SR W, % B ik &
HEATINRE o HRHE U TR 5 M S ) SRR B 22 s o
£, 152 RIS R

¥=9.631 7x—0.489 2,R*=0.999 6

R B 0.25~4.0 pg-mL™ ST =KL
WS IETIAE RITRIZMEC R, BRI LA Mi ik e &
iRl [ENE 25

A ENCE R R, 7E 0.25~1.0 mg-kg™ FRAIK
SEFEEN, FESAE I i F Ry
78.32%~98.06% , S B E N 3.72%~7.44% (3 1), 7]
DA T8 I 4 ORG99 B R AR AT Mk b
R 25 B A T W] (N Y/T 788—2004 ) )RY 3K , RE
145 R T = N5 =2 el g v

SR SR/ IVERS) H 2 LR AL HE YR B SR R A vk
MRBE, HAp, HS0AE LN 5/ M 1
&R 1.36x102 g , Ffilhs: ik E 427104 0.004 mg kg
(4-388) 1 0.008 mg-kg™ (K ),

T ZREAE BN 3 v 3R B8 R ) S R T
B 1 2, X BEAE S A (o i LI 3 B4, R
AP EA IS AR ILE 5. B 6, MK
1. 2 FnfE 5. 6 WA, PSR 2
SR 2R T SR LR MLV R R R LA —
FhA= 908, — TS B, HR B E S A
S MR AL AR R AR, R H R

=, HE B8, Pk, Ha Bt 555, gk

Bl %, PA B RGaiGEAEE N e THT
T, AR TR P S E B
22 ESWEHENMHEDAEBHEHR

R H BRI, 7R IR - it A 0.3%

® 1 HSWIE TR F R m e =

Table 1 Recoveries of matrine in cucumber and soil samples

BeE TR/ RIB%/% EHm AR R
mg-kg? g 2 3 4 5 WF% B%
M 025 8566 8235 79.76 8641 7832 8250  4.30
0.5 8891 8437 9120 8644 9237 8866 3.72
1.0 9217 87.34 93.18 85.16 88.65 8930 3.74
4+ 025 8028 8732 9514 8167 81.09 8510 736

0.5 8218 81.09 79.28 9137 8335 8345 5.60
1.0 9753 89.67 8134 9250 98.06 91.82 744
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Figure 5 Chromatogram of cucumber added matrine

HBRRFLI, IR R 2, 3 2 WAL AR R
R 027 g-m? TEH T, TS WA BN 1 R IR YT
B E X FHEP ARG E 5 S0 5 A
-3 Y 5R B B A ) () 4K BH S BRI, 7EREZY 28 d
Ja, WA R ETERRRIER] 94.74%~98.70%,
-3 P R R IR B 91.249%0~100%

B2 2 PRSI T R, SR TR 3. 1

Time/min
B 6 TEFmMERNSHEHBIEE

Figure 6 Chromatogram of soil added matrine

W, ¥ B AT B I S 5 B ) T A sl 25
FE—FB R AR S SHILMTE NP 5
A 5.19~7.24 d, R R EL(R?) K 0.985 5~0.992 8; 7
IIEFREIEI 670~9.18 d, HHE R EU(R) 0985 5~
0.992 8, VLA 3 )R - 8 Fh JH A R R
BT 5 FEfRA A Ty I s AR B

AR I B P ) TR 4 %Tu%tﬂ T,
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Table 2 Degradation dynamics of matrine in cucumber and soil

x4 BSWERMNE b HEFHRLKE

Table 4 Final residue of matrine in cucumber and soil

Ll R i
ME Sfme-kg' WEF% Siimg-kg' L%

KE 1h 2.0917 — 0.171 2 —
1d 1.422 4 32.06 0.125 3 26.99
3d 1.1209 46.41 0.076 2 55.61
7d 1.007 1 52.15 0.056 0 67.29
14 d 0.511 8 75.60 0.050 7 70.79
21d 0.191 6 90.91 0.037 1 78.39
28 d 0.113 5 94,74 00150 91.24
35d 0.072 1 96.65 0.008 2 95.33

Z# 1h 1.780 4 — 0.151 3 —
1d 1.1217 37.00 0.090 7 39.53
3d 0.673 4 62.18 0.065 6 56.27
7d 0.261 5 85.31 0.0331 77.93
14 d 0.180 9 89.84 0.014 2 90.53
21d 0.063 2 96.45 0.009 1 93.93
28d 0.0231 98.70 ND 100
35d 0.014 1 99.21 ND 100

EONDE R S E R T SRR E.
R3 HEWERNME N LRPORBEEISHE

Table 3 Degradation dynamics equation of matrine in
cucumber and soil

s Y iR TR MRAE Fmliid

T &R C=1.740 3¢ %% 0.992 8 7.24
+i% C=0.128 8e075% 0.971 9 9.18

TR 'R C=1.124 Qe 09855 5.19
+ 1% C=0.092 1134 0.977 2 6.70

FE BT+ b A R A R, o R AR R
RS AR L P, MR RA X,
T SHAE B IV T T AR R R B X 5. 5
BAE A — R IR A 2, 76 28 TR L 38 v T i
Z HIEANAR M IR A FE R g ok, Foh DL
L HbR B RS [a) Fas B | PR B B B
AN 2 BEERT LAE Y, DI T S 0870 2 AL+ 4
PRI R R B AR — 3L
23 ESWAEERMTBEPHRLRBAR

4 88 RIS T K, 0.3% S Ll E N
L RREZ R A A IR 0.18 g-m (S &) A
L5 EHEFER & 0.27 g-m™(HIRIE ), 5i2h 3~4 1K, 7E
BNAE KW FIBEZ . R/ — Ktz 1d
B, BN SR EE N 1.207 1 mg kg, &
JRH SRR AR B RN 0.183 7 mg kg 5 1B
BINGJE— K2 3 d i, 8NP S m ik i &

FIRHZ K R
e L R o bW EU
gem™ K d 1 . 1 -1
mg kg’ mg-kg' mg-kg' mg-kg

2007 0.18 3 0.1256 0.1304 0.6720 0.0718
0.0344 0.0335 0.0794 0.0305
0.0213 0.0170 0.0161 ND

02642 01247 09379 0.0965
0.0628 0.0495 02117 0.0476
0.0367 0.0227 0.0253 ND

04953 0.1307 1.0771 0.1149
0.1007 0.0679 0.1853 0.0487
0.0320 0.0178 0.0311 0.0104
07453 0.1837 12071 0.1387
0.1576 0.1181 02451 0.0885
0.0415 0.0408 0.0483 0.0127
02229 0.0574 0.1283 0.0450
0.0583 0.0168 0.0255 0.0183
0.009 0 ND ND ND

03576 0.0622 02014 0.0546
0.0861 0.0203 0.0366 0.0197
0.0153 ND 0.0117 ND

04056 0.0756 0.2648 0.0790
0.1188 0.0339 0.0655 0.0294
0.0181 ND 0.0201 ND

0.5278 0.1059 0396 0.1097
02139 0.0685 0.0883 0.0471
0.0465 0.0092 0.0324 ND

0.27 3

2008 0.18 3

0.27 3

NOW = s W = ] W ] W = ] W ] W = ] W ] W

4 0.245 1 mg-kg !, T L P HSWHERIREE
47 0.118 1 mg-kg™; FE# NI J5 — IR i 2 7 d B, 3R
ST = 5% B BN 0.048 3 mg-kg !, B NHE 3
T S = R B B R 0.040 8 mg kg™, IAIRHEIRE
HH , 20 3 TR B8 Ik 1 338 PP (105 B B IR e 2557
B HEZE YR B R TR, B SR B ) S K T 2R
W

3 it

AR CHEST T TSR A 3 R B 5% BR A b
T R T HR B RS R AR R . AR
FHY, RIAIK Z BB = R N+ A5 S
B, {6 PR FLIR B AR v L, B 25, S g A
BRI #R (NPD) BEA TIN5 , SMR Ik B B, 7E 0.25~1.0
mg kg™ TNIKETEE N, S RAERE A HE P
SEASEISCR K 78.329%~98.06%, A5 SRR EH 3.72%~
TA4% ; B JRAN L8 3 S0 B/ R B R
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1.36x107" g, Al ¥k B4 0.004 mg-kg™ (K ) Fl
0.008 mg-kg'( +48), Z I EAHIMELT  HEMF
TR RV PR AR AL, TS I [T Ay e R Y RE WG 2
RETEREE S HTHIER

H R A AR EE R R Y , 0.3% v ST
W L5 fE SR = 0.27 g il -m™, TERNAE KB AL
RI—L K/, WIS 1 IR, E S AR ML
P B R TR E 73708 1.780 4~2.091 7 mg-kg™ i
0.151 3~0.171 2 mg-kg™', TS PAAE B IR 1 3B 5R B
THENEIERFE R C=Coe™, THRR BRI, HIH
AR FERASM AR 5.19~7.24 d F1 6.70~9.18 d, 2%
RS R, RN L2 R &M 1.5
AT BT E R H 3~4 K, FHZFEN
0.18~0.27 g-m, FOR G FIME A 7 d, BE BN Ji —
WHEZE 1 d B, B4R 3 3 TN P 3 208k B 203k
0.125 6~1.207 1 mg-kg™!, HIEPESWRE R E B
Bk 0.045 0~0.183 7 mg-kg ™,

EAT, [ AN 5 TT 0 S 2R B R £
BARFRERERE, AR 0.3%ESHA.
TE BN b BB T0 B A 3R e 44 33 T U U
TR 5% B R B AR HE I e SR T B ARl
SHRP AR R BE , R HEAR = S & A 7 PR A
fEREAEEE X,
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