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The Final Residues and Degradation Dynamics of 1. 5%
Matrine - Osthol AS in Tomato and Soil

CHEN Yan
( Shangqiu Vocational and Technical College,Shangqiu 476000, China)

Abstract ; The difference of degradation dynamics and final residues of 1. 5% matrine - osthol AS in tomato
and soil under open field and greenhouse conditions was studied, in order to provide theoretical references
for pesticide usage in tomato and to improve safety procedure measures. The degradation dynamics and
final residues were determined by HPLC with PSA solid phase extraction after 1. 5% matrine - osthol AS
was applied on tomato and soil in open field and greenhouse conditions. The results showed that,in two
cultivation patterns the half-lives of degradation of matrine were 5. 18—6.70 d in tomato and 7.45—8.08 d
in soil,the half-lives of osthol were 1. 70—1.99 d in tomato and 2. 30—2. 67 d in soil. The sampling time
at 1,3,7 d after last pesticide application,the final residues of matrine in open field and greenhouse were
ND—0. 427 4 mg/kg and 0. 010 2—0. 522 8 mg/kg in tomato, and the final residues of osthol in open
field and greenhouse were ND—0. 388 7 mg/kg and ND—0. 395 2 mg/kg in tomato, respectively. Matrine
and osthol are easily degradable pesticides. The half-lives of degradation of matrine and osthol in
greenhouse were longer than those in open field. With few exceptions, the final residues in tomato and soil
in greenhouse were generally higher than in open field under the same application dosage, times and
sampling interval.
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R # HU BRI T A5 31 09 4% 24 5% P 308 0“2 22 [ i 39
S T B BE 3 0 A A AE — E KU
W, X HEATE 5 AR 24 1 B b A0 M 2% 4 T 1Y 38 fie
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BERZEH] 1. 5% 75 S - WE R Z K5 (L 7Y 7
AR R R A A 8 S0 R 1 R b i
i (A = 98% , [ 24 it A W A e i) L H A T R
R (B o at) .

X285 4%« Agilent 1100 ¥ AR €035 A% ( 36 [ %
FARRHE A F)  R-215 BES 2 &AL (B 23R
Al) \TCL-40B .0 AL (& M {2 RE LI AR ) M
A 52 5% =5 8 AL AR I &

B el , ROl B by 882,

1.2 RWi&IT
FH ()30 56 T 2018 AF7E /iy Fr i JF R |, 68 M 5 K

) T e Bl A e 2% B B A 3 2 R AE W] — B[R] R AT
I 2 Y Z& AR AL, 4% (A 25 5k B IR 5
TP Y O AR G /N X, I i FR o D) SR R B2 Ak
e AR
1.2.1 H@ahAiXE 1.5%w3 - WIKREKHIR
AR 16. 875 o¢/hm” (HEFE = FI &R 1.5 £%)
B4 79 3 b SR S K B A BN IR 12 KN R
IKBIEIWEZE 1R, 0 Ty s 1724 .1/2.1.3.5,
7.10 .14 28 d REFMFE G, F3 50, 1 5 Hb F0 KA
A5 — V8 HF S AF i H B 20 m?, 4% B3R ) i E
A7 b TRUJ 245, 5 2 28 A5l 1) SR A If ) SR 4 L S8 o, U
FE T A A 3 SR e R T R AR
1.2.2 mAHKGRE 1.5%w3 - WIKZ KK
Foe 2% BRI I 4 B AU 4 11,250 ~ 16. 875 g/hm?
(HEF Ve 00 B R A 4 R RE A 1.5 A% ) 19 70 it 24
3~4,1/24.1/2.1.3.5.7.10.,14 28 d J5 I 5E %%
i 1 0 PR - 25 9 5% B o
1.3 SHhAE
1.3.1 H&RRE AL
1.3.1.1 FAi T 100 mL B0 hm 10 g F Al
FESL A 30 mL H S i 209K AR5 T 1 mol/L
NaOH % 437 pH {6 (9.0~10.0), # 7 20 min
Ja 4 g FEALEN, IR E, 24 4 000 r/min &0 )5 B
15 mL 35T 100 mL LB, 40 °C 08 R R 4,
2.0 mL V(MWL) V(A MEE) = 1:9 BWBEE,
frift—2

e 5.0 mL V( W B VA IhBE)=1:9
VWIS A PSA [ AHAE ORE | T J5 K 3 AR
RWEAFEN EE M 4.0 mL V( ZEW k) V(4
WMEE) = 1:9 W 2 VIR BIE )G LA, FRFE TR
ZiRil e PSA RS, FZ . 9.0 mL V( ZHEH
Be) V(A )= 9: 1 Wl 4> 3 IR B AIE G I
FE,15 mL S H BE bk ok, AR 3X — B R B, 40 C
PR AR T T, 2 mL F B E AR, 4L 0. 22 um JEJIE,
A
1.3.1.2 +3  FREC10 g BE& T 250 mL 498
L 50 mL VOHIEE) :V(K)=6:4 W, R )5
1 mol/L NaOH % 875 pH {5(9.0~10.0) , B 12
B 15 min 5, Celite545 005 U 2 4198 , 20 mL $2 HUH|
gy 3 RVEWRERE & 0B, 8 A5 W 3L 43
20,2015 mL 5 BE AR I, A 9 2K U, 40 C R
WARIE T ,2 mL WEE 2, 2 0.22 pm JEIR, #46
1.3.2 HPLC #% @ & # @5+, Accurasil C18
(250 mm X 4.6 mm,5 pm) ;#EAEE 10 pL; AR,
30 C ;K 7 K 210 nm; FBNAH: A A B, B O
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Tab.1 The gradient mobile phase

H5} 8] /min i/ (mL/min

Tji‘rln—i " JhFl(Ew rate : A% B/%
0~7 1.0 10 90
7~15 1.0 70 30
15~18 1.0 30 70

1.3.3 AREw&e2d HSRMEIKTREHH
B C 1 B 100 mg/ L 1B At 45 A, P FH FH A
B 0.01~5.00 mg/L A ] 5T #5 We BE 09 b o TR,
HPLC & I, L% 08 e IR F 2 19 BT 68 vk
() — WA () VE L A5 B4R I il £ 10l 03 5
1.3.4 HhmepkXE% 62 HRMN A T
B4 0. 01.0. 10.0. 50 mg/kg 3 47K - I8 0 5 2 i
Fe R bR TARWR, B 7KFA0 5 A3 P ATRE i
P2 1301 R RTAL 7 80 1. 3.2 i HPLC A il
J5 ik TR S8R i IR - 3R A 3 i AN b B g [l
WA A X B 1 O 22 (RSD)

1.4 #HELE XM -Hahhx A (C =
Coe™ ) THE S 080 RN i IR 1 2 76 75 i 55+ 38 b 11 5%
B R (T,,)=1n2/k, 0P .C, e 2% 2
BB IR T 2R 5k B A (mg/kg) L € i S i i
PEF R BB DURE (mg/kg) | b R B i 8 R 8 8,
Rt 2 5 B IE] (d) o

2 HEREAM

2.1 ESWHMEKTFEREHRZNEH

& 1.2 AT AE 0. 01 ~5. 00 mg/L J H He i
ORI FE BT I SE B9 HPLC R 45140, 35 5 Bl Fl g
PRF 2 AR R 3 512 y =11 223. 88x-213. 33
(r’=0.999 6) .y=1 124. 5x-34.824(r*=0.999 2),

e JRE 5 e v AR R R AR OG R T R A Bk
UE

HUPER T N
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Fig.1 Standard curve of matrine
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Fig.2 Standard curve of osthol

2.2 HPLC #MEESHMBKFENRHE &
HERBEEZE

R 5 2 B R 0 A - 28 7 7% 50 R 1 v 9 8
M (3% 2) TN, % ¥ 9 B IR R VR B2 R 0. 01
mg/kg, 7 1. 3.2 ") HPLC Kl 414 F | 5 2 Bl A
IR+ 2 W i /K 5 0. 016 ng, 7E 3 DK
b, WS AE A A SF By R
89.4% ~98.4% ,RSD H 1.8% ~5. 6% ; #¢ JK T £ 1F
A A A g i - X il 89. 3% ~ 98. 6%,
RSD 4 2.3% ~5. 1% , #5 A AR FR A N Ay BLoR 0717

R2 ESWMEAKTFEEZMAMTEDRFHEUWEF RSD E(n=5)

Tab.2 Average recovery and RSD value for matrine and osthol in tomato and soil(n=5)

BT K (mg/kg) % i Tomato + 4 Soil
Pesticide name level FH R % RSD/ % FH IR % RSD/ %
Average recovery rate Average recovery rate

TS Matrine 0.01 98.4 5.6 94.8 4.8
0.10 89.9 3.6 92.9 4.7
0.50 97.0 5.4 89.4 1.8

I K T & Osthol 0.01 96.2 2.3 96. 8 4.7
0.10 98.0 3.7 95.7 5.1
0.50 89.3 3.1 98.6 4.6

2.3 ESWERMMLIEFHHEBDS
TS EE R (R 3) R, 85 M AR 45 14 T

ST T A S R B Bk P R AR AT 5 — sl o

BB € =Ce™ , Hi ok B3 1 bl it 25 15F 8] A1) 4E 4 i
FEAR ., HiZhJE 1/24 d, 5 S 08 AE #8 1O KM 36 ih b
AR LR TTRR 23 90 1. 634 21,782 4 mg/kg, 4
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G JE AR DR R 43 53 R 0. 343 3.0. 521 3 mg/kg, BJ
W S A M 7 50 A b Y SRR DO i e T
TE 58 b B A IV AE . 2 087E 2 8t b O R

5.18 d(&EHh) .6.70 d( KM , 78 4 5 v i i 2 5 30
K 7.45 d(FEHL) 8. 08 d( KM, BY HAE KM i
A1 A 38 v ) B e R A 18 T AR R
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Tab.3 Degradation dynamics of matrine in tomato and soil

Jife 25 J5 B )/ d

Time after pesticide Matrine residue in tomato

T il e SR B B/ (mg/kg)

+ B b S5 B/ (mg/kg)

Matrine residue in soil

application

FE b Open field

KM Greenhouse

&M Open field KM Greenhouse

1/24 1.6342 1.782 4 0.343 3 0.5213
172 1.454 3 1.503 2 0.3122 0.493 2
1 0.953 2 1.2311 0.254 1 0.376 1
3 0.742 1 1.014 5 0.156 6 0.217 3
5 0.601 1 0.8253 0.133 2 0.196 2
7 0.596 7 0.668 2 0.112 3 0.162 2
10 0.343 2 0.425 1 0.1025 0.1327
14 0.307 7 0.352 1 0.090 1 0.101 1
28 0.028 1 0.087 2 0.020 1 0.042 2
— B R

The first-order kinetics C=1.371 7013 % C=1.418 3715 €=0.267 5¢ %" €=0.371 8 "%
equation

R’ 0.970 7 0.984 5 0.945 7 0.904 7
T,,/d 5.18 6.70 7.45 8.08

T CRARM ¢ SR 2GR, , ST Ak s R I

Note: C is the residue,t is the time after pesticide application,and T, is the half-life, the same below.

2.4 MEAFEEFMMLTERNERDS
THIRNASEE R (R 4) R &8 H A KW 0T
W IR F 2R 76 75 0 AN 498 P R R4 A — Ssh
SEHRBTY €, = C e T3 BE ik W i 24 ) SR B B )
M IE TR, Wiy )5 1724 d, Hoge 8 i Kl &
B A DU R 4 51 5. 421 3.5.652 1 mg/kg, T

e i JRR TR 20 9ol 2,273 2.2, 603 5 mg/kg, HI
I PR - 28 76 M3 om0 8 b i SRR DT R R B T
HAEEE DA NI AE o e PR 3R 7E il v 7 A 2 30
H91.70 d(FEHL) (1,99 d (RN ) , 75 A 3 i i oF
WM 2.30 d(FEHL) (2. 67 d(KH) , B HAE KA
T 30 R S e (Y I i R AR A 8 T A B

x4 BAFEESMHMTEDREBENS

Tab.4 Degradation dynamics of osthol in tomato and soil

it 25 )5 A /d

Time after pesticide Osthol residue in tomato

F bR 7 R R B R/ (mg/ke)

L R T R AR B/ (mg/kg)

Osthol residue in soil

application #HL Open field KM Greenhouse #H1L Open field KM Greenhouse
1/24 5.4213 5.652 1 2.2732 2.603 5
1/2 5.0122 5.1252 2.004 1 2.456 4

1 4.553 6 4.9721 1.543 6 1.923 6

3 3.1132 3.3245 1.023 1 1.201 3

5 1.016 5 1.002 1 0.824 1 0.9815

7 0.692 1 0.743 2 0.667 2 0.634 2

10 0.253 2 0.341 1 0.2156 0.4114

14 0.0122 0.0355 0.019 2 0.0429

28 ND ND ND ND

— I

The first-order €=7.710 0e™"*7* €=7.012 6" €=2.761 17" ™ €=2.966 1e™" 2"
kinetics equation

R 0.952 1 0.972 1 0.914 5 0.927 2
Ty,/d 1.70 1.99 2.30 2.67

TEND SRR RAG (BB by S 000k B AR 1 07 i iR R th k) L R,

Note: ND means that the pesticides are not detected (i. e. the residues of matrine in the samples are lower than the minimum detected concentration) , the

same below.
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RAFREAGER (R S5) XM, 1. 5% %S - WIRE
IKF 3 WA RO 43 11. 250 ~ 16. 875 g/hm’ fY 7 & Jifi
24 3~ 4 K, 1 S0 A 2 i AN A B 5k B i I R
ND~0.427 4 ND~0. 124 6 mg/kg( #EH#1) F10.010 2~
0.522 8.0.012 2~0. 188 5 mg/kg( KH) ; M Pk T K 1E

it A0 - B8 v Y 5% B8 5 43 0 A ND ~ 0. 388 7 ND ~
0.231 3 mg/kg(F&Hb) Fl ND ~0.395 2 ND ~0. 237 4
mg/kg (KM ) o w5 S0 F e K+ 3= 76 % il A0+ g rp
4 5% Bk I >R R [ I S0 11 S < 7T AR AR, 7 A [] it 245 59
i RECRER W RIBE A5 1 1 BR AN B B 4h (el R 7 d
) 4 A AE B R A IR T2 ), A 7R KA i
R g v Y R 2B B i s T LA B b Y A A

RS EEWABKFEEBFMMIFEINRLREE

Tab.5 Final residues of matrine and osthol in tomato and soil

208 Matrine

i K F 2 Osthol

2571 4 Bk it 25 Jiti 245 YK ;Ei{ﬂ;% T th R R &/ TR R FAtih kR R/ bR R R
F -/ (g/hm?) b1 245/d (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Pesticide name and Appli- The sampling Residues in tomato Residues in soil Residues in tomato Residues in soil
application cation time after last % i &y S b b JoH i ol
dosage times pesticide Open Green- Open Green- Open Green- Open Green-
application field house field house field house field house
1.5% 7% % - K% 3 1 0.202 5 0.256 8 0.093 2 0.112 4 0.206 5 0.226 2 0.1528 0.1662
JKF 11,250 3 0.054 2 0.102 7 0.043 2 0.052 3 0.036 0 0.030 6 0.0153 0.0211
1.5% matrine - osthol 7 ND 0.010 2 ND 0.015 7 ND ND ND ND
AS 11250 4 1 0.236 5 0.285 1 0.103 7 0.124 3 0.218 3 0.271 0 0.1003 0.1302
3 0.072 2 0.1352 0.032 1 0.041 6 0.024 1 0.030 5 0.0216 0.0821
7 ND 0.017 4 0.012 2 0.013 2 ND ND ND ND
1.5% %% - WK K 3 1 0.301 8 0.3522 0.118 5 0.136 2 0.320 2 0.347 1 0.201 1 0.212 7
K3 16.875 3 0.1011  0.1465  0.0432  0.0592  0.0418  0.0507  0.0201 0.0235
1.5% matrine - osthol 7 ND 0.0146  0.0114  0.0122 ND ND ND ND
AS 16. 875
4 1 0.427 4 0.5228 0.124 6 0.188 5 0.388 7 0.395 2 0.2313 0.2374
3 0.1821 0.226 5 0.053 1 0.112 6 0.092 1 0.110 2 0.0635 0.0677
7 0.010 4 0.035 1 0.012 2 0.027 2 ND ND ND ND

3 &5t

3.1 BEMEFERBEREINENRK

HENT T SR I DR 3R AE 7 RN g i iR
BE ORI 43 A7 3, BIVRE A 28 P B R B, PSA [ AR 2
BU-HPLC Kxl HAE B &, 7F 0.01.0.10,0. 50 mg/kg
WK, 5 20878 3 i R 4= 38 o 1) 7 1 iR
H89.4% ~98.4% ,RSD N 1.8% ~5. 6% ; M KT &
T F At A1 A 38 v (0 SF- 2 [ %k 89. 3% ~ 98. 6%,
RSD 4 2.3% ~5. 1% £ & AR 5R A AT LK
3.2 ESWMRKFEREEMMLIEFSER

2 FhAR BT 5 S 0OR e R 2 R 4
WIH5.18~6.70 d( FHi) .7.45~8.08 d( + 1) A
1.70~1.99 d(FMi) .2.30~2.67 d( T HE) , FH
SR TR - 28 7 7 i A b 8 v B il e e, AR 2
SRS IV Y B e A
Xof i PR 3R R0 S B A HABAE Y b 0 BF 5T 45 2R —
o, BERWEZE 1.3.7 d J5 R4 % M HERE
7 1 ROM A5 T A 2 A R 0 Y A o Ak B )
BN 0.427 4.0.522 8 mg/kg, i T [E HLE 19 v 2

BRLTE # A A I i PR A 5 mg/kg' ™ B ML R A1
TR F R TE & M T & kB R R
0.388 7.0.365 2 mg/kg, L ARWKNEZS 7 d )5, #5 H Al
KM R 5 1 25 it AN LI rh R A e R 5 .
AT, 5 S8R R F R g R AR, —E YR
Gy WA 2 TR L A
3.3 ESWEMEKFREEMMIERNEBEE
BREREER

ABFFELE R BN, T ML & T A 5 2
B, T DR - 28 6 I 25 it R = 1 v 1) 9 o e 1 3
KFHAER, ARG AR MR AREEY e T
HAEGE AT AR N AE . 3 7 H R R AT BB — . — R
Hi R0 MR A PR BE 25 S o WA &S TR RR &S AR E AN
W, Tt 24 I 245 W A RS 1) T R /I, DT 3 L A A B
AT R R GR VOB AR B IR S B R
ABEAE — B BB b 2 n s A 25 i T i, (R L 32 1 AR
O XU RN A TR R A S e B0 DRI T i R T K
THAEGZ, “REHA R REE2ES ) K
2 ) 2 ARSI % 28 R RS A AR KRR I
FHPS B i 762k, BELA AR 24500 A | DRI — 35 7E Kl
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