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Determination of emamectin benzoate in Mesona chinensis benth by high
performance liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of aminoabamectin benzoate in Mesona
chinensis benth by high performance liquid chromatography-tandem mass spectrometry. Methods Abaminoabamectin
benzoate was extracted from the sample with acetonitrile, purified by solid phase extraction, separated by Shimazine Cg
(2.1 mmx150 mm, 2.1 pm) chromatographic column, eluted with 0.5% formic acid solution and acetonitrile as flow
equal-degree, detected by multi-reaction monitoring and positive ion mode, and quantified by external standard method.
Results The linear range was 0.1-5.0 pg/L and the correlation coefficients was 0.9996. The average recoveries and
relative standard deviations ranged from 73.2%—86.2 % and 3.76%—6.94% respectively at the spiked levels of 0.3, 0.8
and 3.0 pg/L. The limit of detection was 0.013 pg/kg, The limit of quantitation was 0.05 ug/kg. Conclusion This
method is fast and simple, accurate and suitable for the determination and contirmation of emamectin benzoate in
Mesona chinensis benth.
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B (Mesona chinensis benth), X A . I NE,
HISTER— A BARY), B—FEENAEPANART
TP FRR . SERA MR EALY 8~10 Fh, BB FEVER
CEERE WA E, ERETLEF R, W, 7.
T wmSa M LR BUKHRYE TR 5
BB (A, 177 W B R BE R BE, BRIl
FEZNE, mPITERR . EELAE . BUHE . BURLAORE . ROARE .
ABE. HEEREEA R, 35 (P 2y RErL) & FrhicZk, il
B, . €L M, BRI E . EARK e,
BRI, A e, EIRE AN OB, o A
M ER AR Tz o B i AN AR T A
AEE L B Bk BORESL  ALFEER . LR NS
IREFAEE 60 247 dh, T7 S TEAR R W [ K i X AR 32
X o

P B P 4 T 2K 0K R R (FF 4 ) (emamectin
benzoate), ZLABTAE R B, MR, Zidfb2-a5tEimiis
RIS B E Y, HEHLE 1, P s 2
TR AL G AP IOR HUR), BA Bla F1 Blb PIRRZLZY,
Hr Bla 4143 & KT 90%, J& TR, xsHE |
IR H . 8 25 B AR BERCRP. A
BTTRE . ARG . RGBSR, PR T
FEEAL AR, Ak, RERRFEN P
B if BB A HLIBOR E A iy, Wt TR ai
IR Gl e 311 N S B
JEIEEI) R AR FR KR | 8RS B B 14 3 SR i 3 v
iz RN, B AR AR TR T2 A, LAk B e A
BT T2 500 45 E L2y 0 F b A A RIVED i 45
A B & (maximum residue limit, MRL), #4113 EH# & B 4EEh 78
ANFVER I 5 KBk A BR 7 0.02~0.1 mg/kg!',
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Fig.l Chemical structure of emamectin benzoate
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[l e A Ak B 3%, 9 S v SO € 3 - 5T TR T 725 (high
performance liquid chromatography-mass spectrometry,
LC-MS/MS)ill & li 5 b Y 4k, £ #5675 M (multiple
reaction monitoring, MRM), L)Xl 35 rf B 4k 3h 5% B4 5 gk AT
HERRE PEE 1, DU Al 0 14T 4 R 4 R A 3 B o
U R ISR 3 AR B QU P TR A N T 08

2 MREREE

21 UESEHF

LCMS8040 =50k AH €815 5T 13 56 FF A3 [T Ha M 55 2
JR(ESD), HAZHAF], HSC-12B AWK AL (S iHefE R
BHE AR/ H]); Sartorius-comfort-1-8-TOC 8 4t K AY (12 [
ELZF WA FA]); YAMATO SA300 #E% 1Y (H 4 Yamato
Scientific Co., Ltd),

BB B 4 B R R B MR A R A W
(BW9000768-1000-A, 1000 pg/mL)(At 5158 Bk R A B
24wl); HIER(HPLC 2, MACKLIN Z5i#k); ZNIEHPLC 4,
KRN A, FALBIAR, 2548 BI04 R |,
K (AR, PG BE AL T A BR 2 ml); & 3k AR 2 AR
(SupelcleanTM LC-NH, 500 mg/3 mL, {#FHFT 5 mL FEE%
1k); MCX FHES T34kt (poly-sery MCX 60 mg/3 mL)., R
A AL EH (SupelcleanTM LC-Alumina-A 500 mg/3 mL i F R
15 mL FEEA 5 mL /KiGfk); Cig#E(Cleanert 500 mg/6 mL
# AT 5 mL HESEAL).

22 EWHE
221 B4R G- BB

(1) g

3% A Shim-pack GIST Cig #:(2.1 mmx150 mm,
2.1 pm); WshHH A: 0.5 % EIKIEW, B, LHEEREVEN
(A:B=40:60, V:V); #i# (0.4 mL/min); F:IRAGIREE; 40 °C, i
FiE 1L,

(2) kA

BT ESI(H); B FBFHE: 4.5 kv, FA:
AA 3.0 L/min; THEA: AR 15 L/min; RS WS
DL i JE: 250 °C; MEEHUREE: 400 °C; i
MRM; B840} [H: 20 ms; ZERBE: 3 ms
222 AREBERGEA

F G SR B 248 T 2% 2R P Rk (PP iR PR 1000 mg/L,
FHWsh A 0.5% F R K W : 2 (40:60, V21 F& BE15 5
0.00, 0.1, 0.2, 1.0, 2.0, 5.0 pg/L HeJ¥ &,

223 HSEra®

(1) $2EC FREUBR BRI 2 g BEGL, T 1 g SALEA
(45 °CKJ52 2 h), WA 20 mL ZJi#, 10000 r/min 33 5T 4R BURE
#h 1 min, HA$RE10 min, 8000 r/min &0 408, W iE
T 50 mL HIEERLLE, FA 10 mL 2 Fikiks, &
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(2) Hrfb: B 10 mL $2 BRI 21 3 [ A 2K BOR:
(SupelcleanTM LC-NH, 500 mg/3 mL, {# FHHT 5 mL H %
1k, BRI, T 5 mL ZJEBER, 40 cCKIBAESWR
T, A 1 mL J8IAH(0.5 %H BRK: Z1E=40:60, V: V¥R,
FAIRAT, 3 0.22 pm B, R
224 AR M EAEH DT

R BR 7 Al R Ak v 4 SR R S 0 R B R
0.05 pg/L HAEERFRUE R, RorilHESA 0 R R 8 A
WHRE; FERESFPASINME N 0.3, 0.8, 3.0 ug/L FOFRMEH 4k
£, EATIE 6 K.

22,5 HenehmE

FEARAC LT B ASER A1, AR o 2R 90 T B 4 BB ik

FES A IR, SRk E R

3 HER5HH

3.1 FRIEEHHMRL

TR BHIHH0.5 %HBERK: Z.15=40:60, V: V)l 1 mg/L
(4 AEER BRI, LRSS (BSTH) IEAR R A T 5033 401 B 1
e & T, B30 73T 886.6, & & X
886.6/158.05(m/z), TEVEREFXT 886.6/125.95(m/z) FAXZR A
WHIRAL T EXE 1 mg/L (R L UEF TR AT 2 1R A
1k, &R NE 1, A TFEFEMETETERILE 2 FE 3,

3.2 BERHREE

AHIFST FASHI B 4R —FhYI B, 2/ GB/T 20769-2008
TG 450 HpA<EY), ASHFZE (35 Shim-pack GIST,
RiAT 2.0 um; FENA A: 0.5%FBRKIER, B, 2, ks
SRR EESEBLAE TN, (0.4 mL/min); KR 40 °C, #ERE
1L, (URSAEI.2.1). G5REW, hTAMS TG
TEHE GBT 20769-2008 AN —3, BB, FIAK
(B2 90 mPa), RN IBIERTIAE 9.4 min, HIERAENRIE
T2 25 min, FERHK, FLREXERE . kRS s R
R, ASHFFE A A5 B VERR (A B=40:60, V:V), 455 HArdrH
YL 1.34 min Hig, WERAHRAET, (XHREFILE 55 mPa 24,
A IR (O3 AR R ATl B i (gl 45 1, REE
AR 4 min, B AEERVRTTIR FHACRIN (1 1] DL 1A 4
3.3 FEmEICEMSL

ABEFHE 2.2.3 LBAIAE A AR TR, %R
JrEZ IR GB/T 20769-2008, FAMSHE—BA5E, XS
(Al i, ARBHFFELEST T C g FEARAERUHE(F BRI . 2%
FE(CAEBERL) . MCX FH 2738 [ AHAE U (2 R T Y B
K=55:45:5, V:V:V), HLB A:(FF el B AL sicR, 7eqlise
PPN 0.5 ug/L A 1.0 pg/L PV EERE TN 2520, DA
FER EICR IR 23514 82 %Al 83 Y%, Cig tL M AR Jy 76%
H171%, MCX A HLB X H 4EER A SR, - [EISCRATRT AR,

TE 46%~64% 2 1], PRI RLAR RS AT X (0 2 IR 3
R, XSGR IARRE . PRIRE R SR frcd (1 2
AL, AREHETTIES R I 2.

Inten.(x1,000,000) 886.60
3.0t
=
)
4 20t
&
=
1.0}
628.30 702.25
| | . .
0'%00 700 800 900

S Ho/(m/z)
B2 WYk —g i mns

Fig.2 First-order scanning mass spectrogram of emamectin
benzoate
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Fig.3 Ion scanning mass spectrometry of emamectin benzoate

F1 FREMNEEZRAFRERESY
Table 1 Mass spectrum parameters of aminoabamectin
benzoate

gy 7T ERETQUIIE Q3 WK REEIE
- BT EMETFmE) IV N N

i 158.05* —40 -19 -37

o Eh
Tl 8866 125.95 -40 -15 -43

TE N ER ST
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Fig.4 Chromatogram of emamectin benzoate standard substance
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Table 2 Effects of different purification method

3.4 SLMEE. RHR. EER. EERRNBEEE
AT AU AR | B e S (/L) R B AR AR A i 26

0.5 pg/L 1.0 pg/L ~ e s
I he he SR LE RN, HARMITE 0.1~5.0 ug/L ENEMEXRR
Gk DK% ;”“”51 K [l i U, LR PE 5 AR Y =7032.89X + 99824 , MK RN
/(ng/L /% /(ng/L 1% , , s
he/L) el 0.9996. ABIFE I IR 0.05 pg/L W AHEREIIA,
Cis 0.38 76.0 0.71 71.0 DL S/N=3 HEE G HH B 0.08 pg/L, 4 fiks H BRAE o 2 fh bR,
JUN FREERE 2.00 g, ATTEEMIRHIR A 0.013 pg/kg, EHRA
A 0.41 82.0 0.83 83.0 o . -
0.05 pg/kgo NATE 3 AN EEIIAR IERAE 73.2%~86.2%2Z
MCX 0.23 46.0 0.61 61.0 ], #H XT 47 ¥ fi 2% (relative standard deviation, RSD)7E
3.76%~6.94% 2 1], 2% J7 P K A H A B A o T
HLB 029 >80 0.4 640 10 A R [ 5 R 3 3.
#3 LEFREIMIREWRNBRERE
Table 3 Recoveries and relative standard deviations of emamectin benzoate of Mesona chinensis benth
Jinkr R/ (ng/L) WE/ (ng/L) SEIME/ (ug/L) [ (n=3)/% RSD(n=3)/%
0.3 0.22 0.20 0.23 0.22 73.2 6.94
0.8 0.69 0.72 0.67 0.69 86.2 3.76
3.0 2.40 2.40 2.60 2.47 81.0 4.67
3.5 SEPRMESRAIEN L
4 gl:l 1%

FIHEES ks 5 3 ANMERPE . M. EE
JETEE) 8 AMIlE R AEER S (I 1~2 Dbl 5 il
3~6 P RE AIlE 7~8 SHENEEJEPE L), RNZER R, Sk
A 3 ANEZRR 8 MIEL A AARK (< 0.013 pg/ke) 4L .
ARG IRE St AR TR, A R 4E R A PR T RE; — )2
AFEFPAE A P b e 2, R e AR A 55 B AR ER
BErh R Gt SR RIS T R R e T A Sk
fREIAS, EREME <2 d EREMISECORESS R iR R
THEHES, 0.5% P ELbitizh)E 3 d, THMFIAE] 93.36%, 20 d
Jii <0.006 mg/kg, 30 d J5 A H AR 4 AR 4EER e AN A
TP TN 4.4~5.4 F1 1.6~2.6 d, TEEHZIR 2.250 1
3.375 g ai/hm’Gu/ABE ORI, 25itizh 2~3 Ik, &
Wl b 7 d B, % 5 B AR L b 4R sk B R T
0.2 mg/kg. &5 IR i s in B R it g A

1: PSR 2k R 25 FF RER 886.60>158.05(+) CE: -37.0
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Fig.5 Chromatogram of emamectin benzoate of Mesona chinensis benth

AT T T AR AR B - = 5 PO AR T YRR R o B
FEASCI il 5 v R S BT A g R F R B, 45 R I, BAR
YITE 0.1~5.0 pg/L JERINLM R RIF, 2N
Y=7032.89X+998.24, tHICH %L 0.9996, fiiHFR 0.013 pg/kg,
FEHRR 0.05 pgke; BIBCRAE 73.2%~86.2% 2 [0, AHXIFRHE
W25 3.76%~6.94%, ZIr PR . REL. g, 7
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