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W E: Bey &7 S S0 A 5 - BB IS 5 (high performance liquid chromatography-tandem mass
spectrometry, HPLC-MS/MS)ill & sh IR E R S (4R 95 . XS . IR QB2 R RH R 5k B = i i k.
753k CRAMIER QuEChERS #:, #EfhZ CIBHREUS, £ —M-N-TAFEaELE L TEM (primary secondary amine,
PSA). T /\Ge ik e BB ik I (C ) FH T K i R B A [W] AL IR Ak, P28 w8 BOBORH (385 - H R BT 335 v 22 S o s
(multiple reaction monitoring, MRM)BL 4, FERICEARMEM &K IMnik e, &R CHZREERAE
0.001~1.000 mg/L LM NLMEXFRRE, HLREEABWKRT 099, 78 3 ABMAFET, FHEIEY
73.8%~103.0%, AHXTHRAEM 220 1.7%~6.4%, 491 3 PRI g D5 i 7 e PR 433124 0.010., 0.001 . 0.050 mg/kg.
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Determination of spinetoram residues in animal derived foods by high
performance liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of spinetoram residues in animal derived
foods (milk, chicken and pig fat) by high performance liquid chromatography-tandem mass spectrometry
(HPLC-MS/MS). Methods Using modified QUEChERS method, samples were extracted with acetonitrile, purified
by primary secondary amine (PSA), C;3 and magnesium sulfate anhydrous, then analyzed by HPLC-MS/MS in
multiple reaction monitoring (MRM) mode, and quantified by matrix matching standard curve external standard
method. Results Spinetoram had good linear relationships within the concentration ranges of 0.001-1.000 mg/L,

and the correlation coefficients (r) were greater than 0.99. Under 3 kinds of spiked concentration levels, the average
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recoveries of spinetoram were 73.8%-103.0%, and the relative standard deviations were 1.7%-6.4%, the limits of

quantitation of milk, chicken and pig fat were 0.010, 0.001 and 0.050 mg/kg respectively. Conclusion This method

is simple and easy to do, has good recovery and repeatability, and can meet the actual monitoring of spinetoram

residues in animal derived foods.

KEY WORDS: animal derived foods; spinetoram; high performance liquid chromatography-tandem mass

spectrometry
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3L R 2 (spinetoram) &2 —F i | IKHE . mAE
B RIFNBEREE I EYIZR BN, LEREBRWE-T MO
ZRWER-L JECHZRAERN 2 FaRepgal ), 212
RUAR BT ARG SZ I« p-2 38 T R 32 R A A,
THF dGZEh P& R G255 3R R, M IE R 1
MG EEIET:, FEMATEREE B4 a0 & R
MRl HE, R RN RATZ N TR
B KIS e B E B IR T, HZ R T 2
RV B AE S W IR B S AR B I IR, T T BE X A (A
MO TE SR . R, 5C T ALK 23 W IRt i b (4 4
TR 22 Bk B 22 1 5T, A3 W ZETT R XS sl I 2 v
Va8 = N1 A tth i vl bag TR e

[ PR ik s ML 2% 5 £ (Codex  Alimentarius Commission,
CACHILE T L EZ RWRAMZLSMWIRZE . Jeli. FLIRNT .
AR RN 95 B el S S Bl I 5 A e R B PR R
(maximum residue limit, MRL)Y 354 WFLah¥) RZEGEAAIHZL
YIRS LSRRI GFLIENIRR DI 1.0 me/ke. FLIE
10743 0.15 mg/kg , AIEFHAMECHFLEIPD) A 0.10 me/kg , H5kH:
Hldh 0.02 mgkg, KENW. FECTEHNME). K&
B R0 0.01 me/kg; BICHHIGEE S5 (I A% Bl £
mn P R R R NI VTR R R T e . TR E
GB 2763—2021 (i ZEEFHE iR RRIE AR
ht) MARBH T ORI B T R A, X
SRR R R RN MRL [ERA 52K, ik
il 3 A I 1 SR £ S P O SR R T R AR B IR
FHCIREAEERE X,

PESCERIRE, R R R AL BR B A T A B
J7 vk 3 A WO 67592 (liquid chromatography, LC)® 2! 3%
AH 8 1% - BB 3K % 75 (liquid - chromatography-tandem  mass
spectrometry, LC-MS/MS)!'3 181 JRibe 4 [ fe 2 5% B8 I 2
i (Joint Meeting on Pesticide Residues, IMPR)#E!", 4
WEHERPCRZRWRELIE KR EGERIEI, Ci,
BRI AUl Ak, PR LC-MS/MS #EA77E BRI, L 4R3H
8% B A B ik B i R ) 6 T R R AR A S, TR
KT I E R A R A SR 5 T gk B L L B A
Ty RS H E i DL A .

il

ABEFAERE SR IBGR I EEFE |, 2% T KATERINA
SRR 6 R LI SR IR 24 R P S BRI
FE, BN T 1= RO A €6 53 - B BT 1% (high performance
liquid chromatography-tandem mass spectrometry, HPLC
-MS/MS)K ISP IRIE £ A (RS WSPY BRI L HEZ
AR Tk, VI Q2 AW RS IRE
Bah o MRL {E S BEPPAE AL RIS AR, Sy shiiidk
Tl CREZ R T R TR B MDA KU A S AR S8

1 MR5RE

1.1 E5MR

Agilent1200 FAH G TEL(SEE Agilent 23 F]); API5000
ER I DU AT B HE A (26 ) ABScie 23 F); MS304TS Hi ¥ K-
Gt H-HHEF ) -F6H 2228 7]); Fresco 21 il % & OHLEEE
Thermo Fisher Scientific 23 #))s

CIEZ R BRIRES (B 99.5%, 2 EPH R AL
dl); ZME(ffi%4t, 35 Thermo Fisher Scientific A +]); J&
KRBREREE . FALANOOPral, dbatfb2tilF A\l 2 %
-N-N R RESe Ak fiE I (primary secondary amine, PSA), - /\
9o o ek Ao ek RS (C ) (R HETH A SIS IR B AT B WD );
Ve 35 S F (S5 I Agilent 23]
1.2 LWIE
1.2.1 AHSara

(DA4W5: FHL10.0 mL 495 E T 50 mL RNH .08
i, A 10 mL ZIEEBIRE], A 4 g JOKBBREE . 1 ¢
SN, 1WE 1 min J5, 5000 r/min B.0> 5 min, B S mL I
WS B R34 60 mg PSA . 30 mg Cpg. 120 mg Jo/k
WREREE PO WP, IWE 1 min, 5000 r/min 250> 5 min, [
— M TC TR S AR R RV, LA 0.45 pm A HLAENE
JiE,  EALREI

Q)M RIS FREL 10.0 g BES ORI R 0.01 )&
F 50 mL BNMELOE T, A S mLK, IRHERIE A
10 mL ZH57 W BB B BT TR E, BIA 6 g oK
MR . 1 g 4%, W€ 1 min J5, 5000 r/min %0 5 min,
B 5 mL FiSWE# Z FET 34 60 mg PSA. 30 mg Cys.
120 mg To/K BREREE 1) .08, WAHE 1 min, 5000 r/min 2
O 5 min, F— KM TG B S AR R RV W, AL
0.45 um A HIAHIERR, LR,
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1.2.2  ARBERR A B4

(WCEZRHERETAERR: A 100 mg/L
W32 R R ERRE RN 0.01, 0.02, 0.05,
0.10. 0.20 mg/L I RINBRER, 0~4 “CUKFTRAE-o

()L R VC FC bR o TR A 328 1 2 5 R v 5
Hil % 0.01, 0.02, 0.05, 0.10, 0.20 mg/L ZIHLRE R
HETARR W, RS 28 AR R 6l 4 0.001, 0.005,
0.010, 0.020. 0.050 mg/L Z 3L RE EARE TAEER; H
MR M= A AR R A& 0.05. 0.10, 020, 0.50,
1.00 mg/L ZFEZ R RbrUE TAER IR, 0~4 *CIKFEIRAT
123 MBELH

(&SR

Agilent Eclipse XDB-Cig {4 (150 mmx2.1 mm,
5um); FEAEE: S5 uL; FEIH: A (0.1%H ERK):B(ZIE); #
i 25 °C; Jiid: 0.4 mL/min; % EEPENE: 0~10 min, 30% A.

Q) A

PR SR B R 450 °C;
WSS HL R : 4500 V; A 35 psi; 50 45 psi; BENAC:
50 psi; STAHE: 10 V; BEHEZEE OHE: 15 V; A=
Z2 8 7 v Wi (multiple reaction monitoring, MRM), JLZ& 1,

2 HR55%

2.1 BUEFHMHE

M O IEZ R R EHPE T, HIE & TR
SRR, TEIEBTFRET, 2 F QB AW R kA —

TIERS, St ARE T g MAH], Hh oz
RWER-I CEZREE-L WEEF 250 m/z 748.4 F1
mlz 760.4, B} B 12 “RTREE KR, 7 AEANRI T
T 2 Rl SR 25 A BB AR, BT miz 142.9 Flm/z 143
FFAE B R 249 0% m B R TR R b 24 R R, F— 2B
CH,CHO+H A h m/z 98.9 FREEF, Hmani{E & iR,
S m/z 748.4/142.9 Fl m/z 760.4/143 - 2 5 2 A
T2 RN E PR, CEERER 2 P AR T
TR 1 TR,
22 ABUFIBMKAL

N T RS AT A FNALACR, ASBESEIRIE A PSA |
ALk 2 (graphitized carbon black, GCB)&{ C,g Ll K JC/K i
FREEIEA TR A A B A ZE U AL o 22330 T LA R 6] FH e
A4 (1) 30 mg PSA .30 mg Ci5. 120 mg TKBRIREE; (2)
60 mg PSA ., 30 mg Cy5. 120 mg Jo/KBiBREE; (3) 25 mg GCB,
120 mg Jo/KBRAREE 45 3R, 24 PSA FI&h 60 mg i, &
L RAHEZREIBCRK T 70%, XN PSA B—FAg
7 B A R AT 1 B 8 S8 4 W 3R, RTS8 A8
SEHESEAE i T, RBRARA T AT LR . DR IR AN
WIS R P, e GCB LRI, R 2 5%
AR A BSRIWIHEEE, SEOECRNT 60%. A
FFE 22 R A PSA TR Bl A AR, & I (L AR
AN PSA il Crg IRA VAL, R FHEA TR T
JT AR 5T 4% 60 mg PSA | 30 mg Cg. 120 mg JO/K AR
BEVE W B AL BEA T AR AL

®1 ZESRERNRESH

Table 1 Mass spectral parameters of spinetoram

Hix¥ £ B8 ) 8] /min FE MBS T (mlz) FE 1B T (mlz) 5 B2 B[] /s EiEHIE/NV R AE /e V
P 748.4/142.9 0.2 57.25
LEZRWE-] 5.82 748.4/98 9 748.4/142.9 0.2 80 6492
S 760.4/143.0 0.2 57.88
LHZRWHE-L 6.70 760.4/98.9 760.4/143.0 0.2 100 68.20
| b
a 60 143
20 142.9 [
5.5 r
1.8 50
s - 4.5 r
x 13 X 35
= 5 I
E g >5[
0.8 20 |
L 15 F
0.5 989 o oo
03 748.4 0.5 _—| ‘ | 760.4
|I | | | | | | I Llln. A Iml I.I| .L. Lt —l 1 L L 1
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
mlz

mlz

1 @ZIEE R M) LIEEARH-L 1) G

Fig.1 Secondary mass spectrum of (a) spinetoram-J and (b) spinetoram-L
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2.3 REhERMEK
TS AR Y B AR IR P T 2 B 2 RN R A AT o R
TN N HLA B, ALK 0.1%F RN
0. 1%HRK . ZHE-0.1%H FR/KIE 3 Fhim e i shi
WRIEATINE, Z55RFRM, TN NE-0.1%F BRKIE R
B, ZIRZRWRMNAER R, &tbsitdlscoits
AT MR B [RLE | WY [0 FLAT R A A i I
BE o R, A7 Bk 205 -0.1% H BRI WA R sh Al
24 ZMXRFEER

1 BRI PRV W, EAR AT T R AT
HEATINAE, DABRIER BT VR B (X, mg/L)AREAR AR, W)
{HUETEAL Y MYARTELRTEIRIE, Lhitripizk, 250 %
B, #£ 0.001~1.000 mg/L JEFEIN, LELZREXEMNRER
JE 5 AR RIFMERIE R R, MHRXRBEIRT 0.99,
A X PR A IR D B & BR 43 G 0.010 . 0.001
0.050 mg/kg, T ERIMZER, A ZS H R TR 27
FRUNZR 2 FoR, BIFF G AR,

®2 TRERFZEZFEENLMEFE

Table 2 Linear equations of spinetoram in different matrices

L LR PV FF/(mg/L) TR

41 0.010~0.200 Y=430817X-872.07

XA 0.001~0.050 Y=513087X+678.31
KRG 0.050~1.000 Y=208006X+583.96

2.5 [ERE
SIS R AN SR T HARE A A 2R | XS R A

N AR han s e 4830 623 g
T B oINS DA S RO

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 45 5.0 55 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5
PRI i) /min

Y

W RIRR

WRR I VE RS AR b, SRTIBRMETS N[BT, FEAS R 3L 5
HEAFESPTIA 3 DARFEREN O HZ R A EREE T,
SEATINE S5 WK, ARTEIL BRSNS TR R, 25 R0
3, MFE 3 AL, AU, SR ARG ER
K 73.8%~103.0%, #H Xt #5 E fW 2= (relative standard
deviations, RSDs)H 1.7%~6.4% (n=5) (L35 3), fFER255%
B AT M A R P2 g A 2 BEoR, tE 2 aTRLEH, %
T BCRAT, W] LA R A IR
2.6 SEPREEmREVNE

SR B3 0 SR A A 4 AN [ 4 (T L & i Aok
RUBTTM AW, . WS SR ITSF 90 NFE SR HEF TR, & 31
SEBRAE A TP RS IR R R AR R .

#3 FEIEFRPZEZFEZHFHEMERETRERZE@N=5)
Table 3 Average recoveries and relative standard deviations for
spinetoram in different matrices (n=5)

B9y WIAKE/(mg/kg)  EHEIRE/%  RSDs/%
0.010 87.1 6.4
4005 0.020 88.4 4.7
0.050 97.1 2.4
0.005 89.3 5.8
X5 0.010 86.6 1.7
0.020 88.8 2.8
0.500 73.8 2.0
KRR 1.000 103.0 2.7
2.000 96.6 2.1
120e4 |- 2
1104 — ‘ 0.02 mg/kg
1.00e4 | \
9000
8000 |- '
7000 |- \
6000 |
5000 [ ‘\ |
4000 |- \
3000 — } L
- N
2000 \\ ﬂ \
1000 - sast | |
Obet 1 1 I | ke ) Ll Lol oo L L1 1

0.00.51.0152.0253.035404550556.065707.58.08590095

TE: a- R WIRER (25 F); a- B WIRERL (BRI 0.02 mg/kg).
B2 ZHEZRTH AR =S IR G S AS I Im S i £ 1 ]

PREE A /min

Fig.2 Chromatograms of blank samples and added recovered samples of spinetoram
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AR B[] /min

TE: by XS PR (25

i
B
&
E

M 2 B8 J8E

F1); bo- 8 PARE S (F A 0.01 mg/kg); o3RG WiAE bh (25

S 4000 -
= 3500 -

8000 — b,
7500 — ’ 0.01 mg/kg
7000 |-

6500 | \

6000 |

5500 |- I

5000 |-

4500 |- ‘ ‘

3000 |-
2500 |
2000 |-
1500 |-
1000 - .
500 ) 458 5480 [
ol036 o 378406300 4mase* Piihobeon6g
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5
ARBE B 6] /min

4.0e4|- 1.0 mgks
3.6e4— h
3204 \
2.804|-
2.404|~ ’ |
204
1.6e4 |-
12e4 |-
8000 ,

4000}~ I

1 JVJLII)/\\I/N\L»IIIIIJII
0005101520253035404550556065707580859095

PR B B[R] /min

F1); co- B B RE S (AN 1.0 mg/kg)o

B 28)  ZHEZRTR 2 IR GL S A EDSORE i 2 1 4]

Fig.2 Chromatograms of blank samples and added recovered samples of spinetoram

3 Fig5itie

A SR FH 0 RORAH (3 - FR IR T R R, G HE IR,
PSA. Cis. JOKBRRREEA A ILRGHE, S5, XS, 1&g
U B S AT ARSI, RN T B IR A S B R TR R R
BRI s, 7E 0.005~2.000 mg/kg WIIAKET, 2.3
Z AT RS . XY PR BE b i 7 38 R
73.8%~103.0%, MIXTARAEIRZE R 1.7%~6.4%, 415, XSHF
KNG R E HEBR A3 512 0.010., 0.001. 0.050 mg/kg, FBHiZ%
TG B FERE R, ATLLA R Z R REE e A
ERMATTESR, EHTIIYEEERFLELZREER
PR SRR I, BAT B SR
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