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Z AW (Spinosad ) , XA RN ZME, J& R R I Z2 W0 74 ( Saccharopolyora spinosa)) 245 A K B2 5
PR MR BACET= . 2R R BRI R, 21 BRPUJCIR PR A% 2 B AU (=T
SE B RURR SRR ) ALk, A245 6 PRl S H IR MR Z R E R A MEZRWE D. ZREEED
AR, MR AR YR 2 AL A R4 S5 AR 24 R v, HCA SR R 44 R i L Wi A | i
A ZRWEHAME MR | W RREL &M AR G080, HIGE & 8 T8 F bk
SEHACRIAE ™. ZRMERCEAESRE | RRMHETHH, 76 E P T A8 i 56 B 3 a7 .
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1 SEIGERS

1.1 #HEFEE

Z AR R R TTRITEL 2. 5% W= TP (B 42K 5, SRR R R A FA ™), gk B
Je FH T B AR S s e AR 1R 4 B sk 1 4.

W AH 3% - BB A (LTQ %Y, Z2[E Thermo Electron) , it B i W55 M1, B U ( ESI) | PUICIRAHZE Al
el Eeds. N, SNFER, He SONRHER, EHMES kV, B EHESHEE 24 Vv, HE 275 C,
L 200 V.

1.2 eHEBEfE

W Z R AR WCE TR L, B HEEAMT (8 W) HREY.
1.3 BRFILMZBYHEERN

FHIEBE TR REFEIEE N 50 ~2000. b ES5, S8 e i —% g,
SR I 308 3 it O G 4R R AR AR T, PR TR b = R A R ) S R A B S RS R
T DU T AR I T 3RS

SR FH i A 8 S Iy WA= (SRM) |, X 2R A WEES % m/z 754 > 501 Fll m/z 754 > 613,
ML AEE D W B TXF m/z 768 >515 Fl m/z 768 >627. WAHEREFE ODS-3 € (50 mm x3. 1 mm, 3
pm i d. ), WA HEE, HE 300 wl/min.
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1.4 #HHEBE-FREsH

Co AR TERE (150 mm x4. 6 mm, 5 wm i.d. ), FE-ACHRENA, BT, B AR L MR AL 4
B50% BYHEE, 20 min; & 100% FEE, {£4% 10 min, 7% 500 pl/min, i 60 °C, PEFER 20 pl. &
[ 2RI B2 W S o 11 = WO [ 2 A2 7 € = W = e & | e 1

2 ARSI

2.1 BHRERN

LR BRI Y S T EFIM+H] " ZAMEEF(M+Na] ", [M+H] " &ET
TERGE RE B AE T R 5 iR 2 LA RAS S - EF 25, MM+ Na ' S FREIENREN FEF, BT
EMERTE T, HTFETINMIMEE T ZR3ERD SZRER A NERET Co LHH, £
RWED FHEENERE, MERAER A FEENRER. WERZRAEE A 5ZRWE D WG
FIR(EDATLUAAR, TRENEFERETE T, ZREER D HHEZREE A X, XY co FiyH
ARG W, o F i Wi a2 C17 LR BAR AR, 1 CO L i) = U JE B2 BHAR *E 2%
2. ZARH R MBS R R TR 1.

Table 1 MS® of spinosad A and D

Compound [M+Nal*, m/z MS?, m/z MS*, m/z MS*, m/z MS®, m/z
Spinosad A 754 613, 501, 595 501, 595 483, 439, 313 439, 483
Spinosad D 768 627, 515, 609 515 497, 453, 327 453
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Fig.1 Mass spectrum fragments of spinosad
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HNIEVE AT R R A 7 0.
2.2.1  FREAE I E Ik SR FH RO € - AR I TR 1 S SO W ( SRM) AR, SEREIEIN 2 K R R
A BIBEBS T m/z 754 KRNI T8 T m/z 501, 613; ZRWE D RFE T m/z 768 M HX R HY T 55
F m/z 515, 627. DABFImbg e ik, RIS AR R 2 R MR

ZARHE A LM FER ¥ =39653.9 +114. 7X(R* =0.9996) , &= R A 10. 0 we/L, LPEE
I 10. 0 ~ 100000 pe/L; ZREHE D LM #ER Y =7908. 0 +176. 3X (R* =0.9976) , &k FR
2.3 pe/L, LM 2.3 ~23000 pe/L; Hd X B Fig i, Vo Z RERIKE.
2.2.2 MEEFEXEEGTE ZREEAFEZRER D MRS EE R TR 2. IR
IR I | FERT 25 min, ZREE A Mg 1200
KT 10 mg/min, ZREE D FEMEF KT 1.5 1000
mg/min, LIS AIREMERT A ZREER A: 2%, £
AWR D: 12%. ZIGFEMEEE T V5, 1626 ~
270 min Z [0, ZRWE A MEMEER2.7~5.1
mg/min, ZRWHR D BWFEMEFE R 0.6 ~ 0.8 200?‘*\\“32@?
mg/min, 270 min B B A R0 5 2 R E AL , ! ! . !
67% , %%%l‘% D. 56% . §484 min Hd‘, I%ﬁ@%ﬁj\ 0 100 200 309 400 500 600
BIHZREE A, 10% , ZAME D, 60%. HiE% -
B, ZRWE RS TR B PIGE LS.
2.2.3  WEMEFPAER SR LC-MS"J5 X G ET G 1 2 28 B Z I T T o0, B i adg E
RT3, K3 AT, Bl GBI RIA3E I, B P RS v B 34 P . BEFERTRE S b &
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Fig.2 Results of UV degradation of spinosad

1207 e 5 FRERR Ry, HohiE 15 HZRER A, 1§16
80r Original sample s RERWHE D, R F BG4 B 205
“or Iy SIEHRS 135 min JE RGN E] 10 D25, Hpig1,
or ‘ 2,5, 9 11 R =Y, RS0 R T 6 IR

80F 75 484 min J5, FE& TP AYZHEE N 16 4>, HrpE

After degrading 135 min

Abundance(%)

40 fEF=IR 11 A4S, ARSCEE ST T HP SRR 4
A PR 0 2, 7, 9 R 1, EATHO R A IS5
A : gy mTE#E2.
i&“mﬁfm“mm e G o+ Na ) HETES 4 8010
OA__J~JVA«_*\A AW VWY, TN 797, 592, 749, 763. WYL HIA
PO R R RS T, LI T R
Fig.3 Total ion chromatogram of samples W 2SS T2 RO P2, W2, 9 Rl 11 43F A58k

AR R W, BT TGO G T LRI 2 RN AR D AR ARG L0 R RN IR R
ERIEE | IR TP A | S, OIS BB Bl IR SRR Y 1T BRI R A

AR SRR K AR O FICH XU Table 2 MS® of degrading products 2, 7, 9, 11
EE&E‘%@%E&E@, ﬂl% 9 %g%%%ﬁ A Compound [M+Nal]*, m/z MS?, m/z MS?, m/z
fRSRBERE E oy R AL 3L, L Degrading product 2 820 663, 601, 645 477, 601, 645
ﬁﬂ:t C13—Cl14 Xﬂ%%ﬁﬁgﬂiﬁﬁ\jﬂ . Degrading product 7 615 503, 484, 597 315, 459

’ Degrading product 9 772 597, 615, 727 409, 392, 553

W11 L RBEE A WM LAY B 3
B A AL IR 3 L 1T A | C13—C14 XL
SRR JFIE BT, 4 FPEEAR = P S5k s T 1A 4.
2.3 & %

ZARW RN R, BRIk 70% . FEffad frh A Ak R AUK RS RN, TE AR
ZFPRESRTEY). B AT T R R et — 2o

Degrading product 11 786 615, 597, 754 503, 485, 597
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Fig.4 Structures of degradate of spinosad
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Analyses of Spinosad and Its Degradates from Light Irradiation

YANG Cheng-Dui®, SONG Li-Hui
( Department of Chemistry, Tsinghua University, Beijing 100084, China)

Abstract In this paper we report 5-stage mass spectrum fragmentations of spinosad A and D. Degrading rate
of spinosad under ultraviolet light irradiation was also investigated with selection reaction monitoring ( SRM )
mode. Degradates of spinosad were analyzed with liquid chromatography coupling with mass spectrometry, and
the chemical structures of main degradates were also assigned. It can be concluded that (1) forosamine on
17-carbon can be easily lost, but difficult for rhamnose sugar; (2) spinosad concentration decreased when ir-
radiation time increased, degrading rate was up to about 70% for irradiating 484 min, and 11 degradates were
produced. These degradates were products of the oxidation, reduction, and hydrolytic reactions.

Keywords Spinosad; Liquid chromatography-mass spectrometry; Light irradiation; Degradation
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