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H. 7| (emulsifiable concentrate, EC) » H1 & X
RS 1993 FEDAZR TR Z BB R ISR -
B~ NR - SR AR aaE P
B 2015 AT A LA o 2 2 A B 2 i
PR 6% S st 3l B RO S g 5 ~ B AT
s &k P0A ©

W 2 AU RE RS 2R B
RINEYIREER O BT R REA %
RIEARE - RMERTTERERE LT H2 ]
EEMTEREETE 2 BERVN T &R
MR > XIS T A BT AL DARE R
&L - phE2hESmE 8N
A EEA M E AR ESRORHEENE -
EEES AR a' Y AT S
A LS S HE R - R R E
mP 2 a8 QIR E#ESSURMEE
#r7 = C18 ~ NH, ~ Phenyl & 3 84 FH 7> 47 Bt
TS EEAUE T Sk R b S ¢t
KR EEREIL—RB A EiBE

\

AT 2 B 5 0 5 2 B I
539 » AR RLEL SR -

RHEL 5 i
— bR

() BRAERh ~ GRS  FEAS BT

1. S e L (4EE 99.22% - dE iR T
RURALLHEGlA5ERe ) - EAbt S uiEdE
i, ( 4lifEF 98% » SIGMA-ALDRICH) -

2. 3 SRR G R A R+ B
LB YRR AR A TR - SNE
Ry Rt taiRs -

3. g (methanol) /5 HPLC 4k (Merck, Ger-

many) °
4. = Z W (triethylamine) £ &l 84K (Merck,
Germany) ©

5. KoK - iR = &L Millipore 3 =]
Y Milli Q 7K75#H{b 24 847 - 45 0.22 um
millipore #&J& - ELEEFH 18.2 MQ-cm °

6. 0.2 um EHZK M PIME (hydrophilic polypro-
pylene) ## &[5 (PALL Life Science GHP 13

mm Acrodisc) °

(=) e L BAL 3%

L 5O B &4 E (HH 340 ~ 50 kHz)
(BRANSON 5510, USA) °

2. 4% 2 K ¢ d = 0.1 mg (METTLER TO-
LEDO » XS204, Switzerland) °

3. 15 % K F > d = 0.01 mg (METTLER TO-
LEDO > XS105, Switzerland)



4. 5E & Jf 10 ~ 50 ~ 100 mL (BLAUBRAND
DURAN - A Class 54} , Germany) °

5. ZIFER45 1 ~ 2 ~ 5 mL (BLAUBRAND DU-
RAN - AS Class Z£4) , Germany) ©

6. I 75 ji 1000 mL (SCHOTTDURAN, Ger-
many) °

7. BFE &5 1000 mL (PYREX, Germany) °
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L. SRR HENTEE (HPLC, Agilent 1100) %
MIEBC RN e H S (Variable Wavelength
Detector, VWD)

2. 47 ¥1 & # Phenomenex HyperClone BDS
C18 4.6 x 250 mm, 5 ym °

3. MRS Ry =0 o
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L. ¥ 2R AR TR R BT E A AR R

R EL i 2 e i 25.3 mg it 5 mL
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BLHPLC 7301524 (matrine) &5 3

PRYEA 50 mL TE & > #8F 0 E % 10 min
2 M= R RREESEAE -
Foer 502.2 pg/mL 5 S 2 FETFREER -
DL 5 mL ZIFE UK & #E fE = AL 1.0 ~ 2.0 ~ 3.0 ~
4.0 ~ 5.0 mL Z FRERERE Y 10 mL & &
o S RIA R ERES B LS KEER
%5 50.2 ~ 100.4 ~ 150.7 ~ 200.9 ~ 251.1 pg/mL
o SRR FRER -

2. AL 2T E R B

FETERF IS b S I ELE i 25.3 mg Y
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IINEERRVEAZEA 50 mL E B 0 BE I E
% 10 min (E 20 > [0 2 200 % DI EE E
BEZIE - Ry 505.2 pg/mL E(LESR
REFAEMER - FHLL 5 mL ZI IR S 15 2 HL
3.0 mL Z HF AR E Y 10 mL E &
THIDHEEREZZE > KiEER &
151.6 ug/mL (b 2R FIRAER -

3. R R R AL

FEHURE 5 376.3 ~ 375.3 ~ 389.1 ~ 378.5
375.4 ~ 375.9 mg SNEEEE A 100 mL E &
o A 90 mL FHEE LI H KBS > FE
RO ZZREDHEEEEZE - #IE
TE Rt

4. [EIBCRER ARBC R

FEHUAE 5 376.3 ~ 375.3 ~ 389.1 mg — &
HEEF 100 mL EZHH > J1A 90 mL FHEE
HNEER  FREEREUHEEEZEZ]
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B LURES T - SR ME— - NEEELLK
RITES TS S a8 5 3.77% »
RSD 1{H & 1.85% » /N> Horwitz & #i{H 2.20%
(%—) ° Horwitz EHI{E FEUIE R ERFE
(Collaborative International Pesticides Analyti-
cal Council, CIPAC) s 2 g2 57 1 7 21
R 0 BN E R E N R 3 SRR A
IIMTEE IR A2 B K2 RSD {H » HAF Ry
0.67 x 20 lesCHIID) g gy (E 0.0377 {8 A
P HERRIG 2.20% - L4k RSD {H/N 2 & ]
B - RREIE TR -

=~ LR

i i 2 AR e B R =86 (1507
pg/mL) BLEE RS TR M Ry 18
{EBE S B ER 061218
24 2 30 h DU 01 > Bl R %
TEME © PR 0 h E S = BT E R
3B 55 6 £ 24 h H 2 =E R EE P
E R 1 MHERIEIRREL 100% MG 2 e -
R R R = HIE SR 18 h RATEAE & 8
FRan S 0 h EFEEELY 2% - 55 24 h AHEL
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Fig. 1. Chromatograms of (A) solvent, (B) standard solution and (C) sample solution.

Peakl: oxymatrine. Peak2: matrine.
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Fig. 2. Calibration curve of matrine in solvent.

&—  HE2RERTEZ2RSEMSEEARE
Table 1. Matrine content in product and the RSD value

300

Sample weight Volume Content Average content RSD " Horwitz value
(mg) (mL) (%) (%) (%) (%)
376.3 100 3.75
3753 100 3.79
389.1 100 3.90

3.77 1.85 2.20
378.5 100 3.73
375.4 100 3.74
375.9 100 3.70

Y RSD: relative standard deviation.
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Table 2. Stability of matrine standard

solution at room temperature

Storage time Percent RSD
(h) (%) (%,n=3)

0 100 1.01

6 99.1 1.00

12 97.5 0.72

18 98.2 0.24

24 95.7 0.68

30 95.5 0.38

R=  H2RERERTEE
Table 3. Stability of matrine sample solution

at room temperature

Storage time Percent RSD
(h) (%) (%,n=3)

0 100 0.34

6 100 1.15

12 99.5 0.86

18 99.8 0.08

24 95.8 0.21

30 96.9 0.29

£ « EB R EIER

BAHPLC 530124 (matrine) &8 7

177 38 B R 0 22 A i B R A
MR FEFIEMERURRY 502.2 ug/mL HY
1.5 mL > R E & 5 0.75338 mg » S
Wi M E R EE NI nl R E R
HEERAGZE 100 BIfSEICR - =EEFHE R
99.4% » RSD {H 5 3.24% » 154 CIPAC ¥ i
FEEE 3 AT 5 VAR B DU 97 ~ 103%
ZEDR(FRIM) -

A g

AFEREHTIIA 0.02% = 2 X%

JFRRAE

L. EiE 0 AL & = Z kA B A= i
TEREfT o ik Lafsrav g - B8 =2k
ELBIE#E 0.03% - SrEfEsiiass @ -

2. FEHINA = Z LA EEEN A Y pH B DAEL
B S SRV AT @ T E R R
KR HoTiT S > b aEbE2
Hp i B AEE - BURENE FIIA = LR
EHEN Bl (pH 49 10.2) » EALE 2@
B I R By 4.369 min T S i B 5

Table 4. Results of recovery assays of matrine added to samples

Weight of matrine (mg) Theory of
Average
standard Recovery
. . Recovery  RSD (%)
Sample + Standard Sample  Standard spike weight (%) %)
()
(mg)

1.4803 0.70882  0.77148 0.75338 102.3
1.4301 0.70693  0.72317 0.75338 96.0 99.4 3.24
1.4847 0.73293  0.75177 0.75338 99.8
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£ 23.934 min > AT HAY (
—Q) -

ZEE M TJTHE > DA Hedera NH, & ¥ (150
x5mm > 4.6 um) FEECEIHAE @ Z8F © 3%
B 5% = 80 ¢ 10 © 10 > 37k 1.0 mL/min >
K 220nm AT REF 0246
8 h 2 SFERUK > MR s h NfgE @
I\ Diamonsil C18 ODS (200 x 4.6 mm) #& fi
ghAH pH3.5 BEEE G ENR (0.2% — ZH/KIsiK
1000 mL DAREBEEAEEE pH3.5) @ ZfE =96 ¢
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4h 2 ESHR - SR B4hNBEY S DL
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Ry E— L PR S fn P H UK Sy
B R AR IR AR SRR
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BDS C18 % fF » FHfiE: /K : = ZF# (45:55:0.02
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& 10 pL > EELY £ 220 nm » #37— HPLC
W Eg T AR A SR P S 2R &
&= o R ) AR > 2 50 pg/mL &
250 pg/mL [ 25 RAF4RME (R (E 50.9991) »
[5] Y2 By 99.4% (RSD = 3.24%) » 15 i /N BB
Bl w2 aE 5 3.77% » RSD =
1.85% » /N Horwitz 2 8I(E 2.20% » £
REAE L R R R =00 MREF 18h i E - K
T B 77 725 AT AT o0 A 2 i v R R B i

S G -
o
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Determination of Matrine Content in Pesticide
Product

Pi-Chain Liu', Tsyr-Horng Shyu', Chen-Hua Huang™

Abstract

Liu, P. C., Shyu T. H., and Huang C. H. 2017. Determination of matrine content in pesticide
product. Taiwan Pestic. Sci. 2: 1-10.

The active ingredient in Sophora flavescens root is an alkaloid known as
matrine, that possesses insecticidal effects and can be obtain through root
extraction. Matrine confers protective abilities to plant and has previously been
used to control crop pests. Taiwan has been used control Lepidoptera moths
in vegetables crops and to reduce aphid damage to strawberries. In order to
ensure that the matrine in commercial product has been labeled correctly, an
analytical method which can accurately characterize the matrine content in these
products is required. In this study, we present a method that uses a Phenomenex
HyperClone BDS C18 chromatography column and mobile phrase comprising
methanol:water:triethylamine at ratio of 45:55:0.02 (v/v/v). Method parameters are
as follows: a flow rate of 0.8 mL / min, an injection volume of 10 uL and a detection
wavelength of at 220 nm. Method validation as follows: the calibration curve for
matrine was found to be linear over a concentration range of 50 ~ 250 ug/mL
(R> = 0.9991). The recovery of the method was 99.4% (RSD = 3.24%, n = 3) and the
matrine content in the tested product was 3.77% (RSD = 1.85%, n = 6). The product
sample and standard solution were stable at room temperature over a period of 18
hours. Finally, our proposed analytical method is able to analyzes shelf life of matrine
product.

Key words: matrine, natural insecticide product, high performance liquid

chromatography.
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