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Determination of Spirotetramat residue in foodstuffs for export—HPLC and
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1 SEH

ARRUERLE T Hi 08 56 3R 1 £ R B ACIR 1 5% B i 0 WO €20 - T i/ BRI I E D IR R A O R
R R 2, R B B R A OO R I R ik

ASRHERAHAIE R/ R EER TR ET SIS A9 0 E B8 KRG /PhE AR FK
M2 T 0 085 IR R LR R B Y i & 09 2 8 W0 5E 0k S SO B E R T RKE D
% H 3 A B & S DR A P R 2 TR AR B R A R E

2 AEEs| AXH

I 3 SO T A4 SO 09 B R R NPT DA . LR TE H BIAY 51 B SCHF . (00 B 39 RCASIE T4 3C
. MRATE B BRIS R 3CHF  Hosmos A CBLAE BT 77 A9 18 el ) 3d AT A 301
GB/T 6682 452 %6 % FH/K ALK R 30 7 i

F—ix EHEeR-BUR/ R E(LC-MS/MS %)

3 AERE

RE B O B, SR IO 28 Wk 48 72 & o A IE © % WO BE TRV . F RS 680905 - B 3 / 3 I 52 » Sh
i 2 S AL

4 5 F 4 E

B 5 A HE Sh, B R A 8t L, K B FF & GB/T 6682 MLUE BY —FK.
4.1 . @ik,
4.2 IECht: ik,
4.3 WAL A5,
4.4 CBA%k.BIN4,
4.5 TFKELRREE . rtrali.
46 T/KZBEE s,
4.7 S50%CHE: CRE-7K (50450, (&8 1) .
4.8 2 mmol/L ZMRE(HF 0.120 B E) . FRHL 0.154 g Z B (4.4), /] 950 mL K¥EM, MA 1.0 mL H
B(4.3), KM EZ 1 000 mL,
4.9 FrdfEan SRR Z BRI A AR L BEEE Y KT 900 S iIEAI{E E S IR A 3k ALl
4.10 R PRAERE i (100 mg/L) . 43 51 ME B AR E & 9 o £ g S ACHE Y 5 meg MIPRMESH , F 20 (4.1)
BMFEAZE S0 mL, A, —18 CLUT#OEMRTE.
411 REFRUEPRE (1.0 pg/mL) s A AT HGE & 100 mg/L B 5 FR M & (4.10), ] 5040 ZBF
1
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(4. DFFER 1.0 pg/mL FRAEPEH .

4.12 RAPRMETARW W FHRTBUS & 1.0 pg/mL FRME ) (4.11), F 5040 Z M % 0.5 ng/mL,
1.0 ng/mL.2.0 ng/mL.5.0 ng/mL.10 ng/mL.20 ng/mL F 50 ng/mL ¥x#E TIEH .

413 fHFLIERE . JE JE 66 s A 23 ,0.22 pm,

5 {UFMigHF

5.1 AR 43 - 3%/ T ik 43 < i rb W5 3 25 UK (ESD .
5.2 St K& 0.01 g M 0.1 mg,

5.3 ¥ #E,20 000 r/min,

5.4 WERIEAAT.

5.5 E.LHL:10 000 r/min,

5.6 HHHEHL.

5.7 AWM.

5.8 B EIHUEAE.

6 WENBFISRF

6.1 HH.BFE.BH . EHF.BE

AR BRYERERL 500 g, Zbl BB LRGN JEIF L IR, 8 & 58 /5, A SJ K HLLCHE e A
WA, BRI AR IC, T — 18 CHRAF.

6.2 XKE.IE

YK R A AR R PERE L 29 500 g, FTE A BEALAG T8, e AT vie 4, W DR AR BAARIC , TRA B TR AL
BR17 .

6.3 ®WEHET

WOATACRMEFE S 25 500 g, INASEREK , %5 B 52 M 80, A e i ) SR MLZCHY » R TG AR A i » W PR
Bitric, T —18 CREF.

6.4 4 HE
WA ARERMERE 2 500 mL, BEHE, RABEHER, A RMRIC, F 4 CRTF.

6.5 3EHEMA
WA AU RNERE SR 20 500 g, AT, F5 25 i W 21 5 A E R A8 MM IR IItRIC , T 4 CRAT.
e R RE SR R R b BT IR A L Z BNS RRE A R B F R,

7 EmAE

7.1 3REY
7.1 BE.AX.WEHT

MEFRFREL 10 g O 7 £ 0.01 ¢, B THMAMEE T 5 g FEM) M, BT 50 mL BLOE B, A
2



SN/T 4891—2017

20 mLZ i (4.1),20 000 r/min ¥/FERHL 3 min, A 6.0 g LK EREE(4.5),1.0 g LK Z 8 (4.6),
RA),# 8 2 min,7 000 r/min .0 3 min, ¥ LiFREBEE SO mL LEAE P, A 20 mL ZFHEEBRA
71k Bl R ERE D IR RS, B TSP EAEI 30 min(FFE 10 min BUE R4E
—¥),7 000 r/min B> 3 min, S EREE SO mL HEBPIHHZIBEESEZZAE IR EFEL.

7.1.2 XKE . ME

METRFR S gCRS# 2 0.01 S BT 50 mL BLOED.IMA 8 mL 7K, iB4) . ## H 30 min, 4E T %
AR 7.1.1 pUimA 20 mL Z g e "1 AT

7.1.3 BE &1

HEFRFREL 10 gORS#0 2 0.01 B, BT 50 mL S50, A 20 mL L, 3 T8 7 i o | s 4
B 30 min(ERE 10 min BUH #RAE VO B TR 7.1.1 P A 6.0 g IT/AKBRERER - " 25 5K
AT .
7.1.4 HE®

HERAFREL 10 g(KE 2 0.01 ) BESL B T 50 mL BLOEFR . INA 10 mL K2 A 20 mL ZJiF
WHEIR A2 2 min,7 000 r/min B 3 min, B EISRER E 50 mL HEEF . HFHLHEM 20 mL ZfF
W HESR I — U, A HFRHUGIK E 50 mL LEE R H N I EEE X B IRY G FFi31E .

7.1.5 ¥&BREn

WERFREL 10 g E 0.01 B, B T 50 mL H.LEP, A 10 mL IECKA.2) B, A
20 mLZ 5, IREIR S B 2 min,7 000 r/min B.0 3 min, S FEBRERE 2 50 mL HAEF . HmH
20 mL ZISRERR—K, SHEREAZE S0 mL KASHHHZHEREZE  ROB L.

7.2 &

ZH BE SE. AT NEERERBEE 5.00 mL . ME T KSR/ ERERFEI 10.00 mL
A T, F 40 CTARBESHT A 1.00 mL 50% Z B Q. D HERER,IMA 1 mL E2 %,
RIER 4 30 s,4 000 r/min B0 3min, JUF B EWOT AL IER (4.13) , AR G % - BT /535 (00 € .

7.3 ERFEILESERNG &

BaEmER. 7.1 Mm7.2 BEFET 40 TRB\BETK T, A 1.00 mL FrdE TVER(4.12) 75 fif 5%
7 A 1 mL F 2 b, iREIR 2 30 s,4 000 r/min &0 3 min, BUTF B W o fFL RS , 1 #0FE 0 1% R
ik /o S0 5

7.4 ME
7.4.1 HIHBIE-FRIE/ RiEEHE

WA - B / B AR A AT

a) (O . Cof,100 mm(F ) X 2.1 mm(N2) B 1.7 pm, 5§ 40 2 & ;

b) WiahAH. Z M (A)-2 mmol/L Z & (EF 0.1 Y B ER) (4.8) ,F6 BF VR R 27 L3 1;
c) P :0.3 mL/min;

d) Hi&:40 C;

e) FHERS pL;
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b EFIR -AEEREE TR

g) HWHKXIEH T

h) K5 . & AL (MRM)
D e/ RIS E FHS LR B.

X1 RHEEERBREF

B 8 i 8]/ min Wi A A/ % | iS4 B/ %
0.0 10 a0
0.5 ) 10 a G0
2.0 80 20
4.0 N | _E;D 20
4.5 10 40
5 o 10 - 90

E: Eﬁﬁj}zﬁ Z min,

7.4.2 FEENE

HE R 7.4.0 (SURR 2 14 0l B B AR ofE AR F MR W, 7E M ) SE 3R AR F 1, B o v 75 D0 49 R 4 4 B8
(1] 5 s o 9 0 ) 8 8 T (i) 25 7E + 2.5 0 Z P s ELARE Sl R 45 4L 40 S8 P B B R 0 T B S e T R AR
A P R F 0 R B RE T AR S BE AT BB, e FE AN R 2 A YT ] WU AT B E R AR R AT
XF I ) R T 4

F2 EUMIMEMBFFENEXATRE

HAEFEE/ % =50 =20~50 =>10~20 <10
VPRI R 2/ % +20 + 25 +30 +50
743 E®|NE

TEAXAFBAE TAE R T o A 35 o b o TAF 3 FORE OIE A7 U 2E , S 4 € B, #E 0P 75 0 B 0 %9 i
(B2 0 A RN 52 ) 28 14 30 L P L 5 2 1 01 BTN o 2 R, () B PR AL [ e PR A B B AL TR AR o T PR3
T ER. £ EAAWHRMEF T, 88 LA H AP0 66 s R & e A 5 5 4 BYI08330-enol-
glucoside: 2,50 min, BYI08330-mono-hydroxy:2.93 min, BYI08330-cis-enol; 3.05 min, BYI0-8330-cis-

keto-hydroxy:3.12 min, 8 B Z, E§: 3.43 min, 5 # % B 2 KR %0 (MRM) £ 1% & 2 5§ ¢ C
FE C1.
8 ZRHIKKE
BRAS malaf o, 23 4% LR 2 IRk T .
9 HARITHERIE

9.1 F 1S EE AL B s 4% B8 =0 (L) 3+ 30HE A P AR B LR S KA i) 5k B &t
4
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(c —cg) XV, 1 000

P - v, X 1000 e e T B
50

5w o

X — iR FNYHEE. AT E T W (neg/ke);

¢ — EHEEHWCP IR M B, B A S T (ng/ mL)

25 A 50 T P AR U 4 A Y BE L B0 R 4 e 48 ZE T (ng/mL)
Vi, — BBEREAR, B84 82T (mL);
V. ) 5 FHRE W E AR O Z FH (mL)
m ——iAFER R, B (g).
9.2 B (DIBEHERITERZHBERKHYER(UBHLRGDNERE.
Xo =Xpy + Xao X0.805 7 4+ X ono X 1.231 + X ooy X 1.239 + X e X 1.177

Co

== 2 )
At
Xg — HAEPRULZBEEHEHREYORECERZEIDH O E, B0 NMEST % (pg/ke) ;s
Xen —ﬁ#ﬂﬂﬂﬂ@ﬁﬁﬁﬁ%ﬁqﬁdii’a{aﬁﬁil'—ﬁmg;’kg},
X i h BYI08330-enol-glucoside () & & . {7 BN EE T 72 (ng/kg) ;
X moe — 1 FEH BYI08330-mono-hydroxy i) % & , 807 4 4 5 8 T 5 (pg/ke)d ;
Xaa —iAFEH BYI08330-cis-enol W& &, L A su® T 3w (rg/kg) s
Xiwo —1AH: BYI0-8330-cis-keto-hydroxy #) & &, B4 N3 % 8 T 5@ (ne/ke) .

10 MZEIR(LOQ)

G E ERRNT AR 8K BT KT /NE AR A AR E TR S 8RR 2l A H AT
Y R PR 0 1.0 pg/ke.

11 EER
A TR) A i 2t S5 R R o 2 B AR Y FL i R iR SR 2 W R D R DU,
£ & SWikAEEEEMPLO
12 HiERE

R B, 3R O 22 Y 40, SR i T R 18R ¥ i i PR i SR A R A i A A i 0 R VR 4
TE AT » T = AR 0 I E , S PRIA G B

13 =57 0 61 #

BRAFETRIE B Ab, BT A WA Fopt ket [|) 4.1,4.2,4.5~4.7,4.13,
13.1 ZBROBR: ke,
13.2 60N LN : LHE-7K (60440, (KFH) .,
13.3 #rMEm R ZEEARESS A KT 0% b aWit s ES WMk A FFE AL
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13.4  HR¥ERE 4 W (500 mg/L) : fEFAFRELE 10 mg B ZEERIrEdd O IRBE M A T AR 20 mL, iR
51, —18 CLATF LR

13.5 Fr¥E TAE®R Im FH i HGE & 500 mg/L PR &R (13.4) , H 50U LW DO#HBERE 0.21 pg/ml.,
0.5 pg/mL.1.0 pg/mL.2.0 pg/mL.5.0 pg/mL .10 pg/mL .20 pg/mL .50 pg/mL 1 100 pg/mL i HE
LA

13.6 Bt F AL B AHARGE:1 g,3 mL, Ig HRHT A 10 mL LR LG 1.

14 Uiz &

PR EFIRTE B Ob . BT A & ] 5.2~5.8,
141 W 0RO GRS A Be A 58 ST 8% sl T R B 4G I %
14.2 Jie¥e s AL,

15 KENH&FSRTF

# B E R W T K EHVNERE G R & SRR 6 TRk .

16 HFmabiE

16.1 HMmiIZE
16.1.1 ZR.BRX.FHT

HETRFREL 10 gCRF B 2 0.01 g, HBH THAEMH Y F 6 e O &, EF 50 mL B.LEF  EHHIMA
20 mL ZBE 20 000 r/min ¥ JEEH 3 min, A 6.0 g LK E 1.0 g KK ZBEH IR 2E) . #E 2 min,
7 000 r/min B.0 3 min, MEFRBH 10 mL REGEFREEP . T 40 CKBEASKKT.MA 2 mL L8R &
BRCI3. 1A BT .4 000 r/min B 3 min, N IFR R,

16.1.2 XKE./IMhE

MEWRFREL S g 2 0.01 @) BESH B T 50 mL .0 B9,.INA 8 mL 7K, JBS,#H 30 min, #TF ¥k
i 16.1.1 WP UMER A 20 mL ZfF--e-- " A BT .

16.2 Hmied

R T L B iR e SR AL SR (13.6) , AR M BT 100 mL BEZE M A, 3REH M 2 mL 2
CEEVEEFD B0, EIEMERE EHE, B 25 mL Z B8 2 85 ke [ A FE BURE H i 56 3 8 W, 0 W T
410 CIKIBBERSEZEL 2 mL,/DOEBEE 10 mL iE P H 5 mL ZRRZEED i 2K BEIRTER M IT ¢
BHERELETS,F 40 CKBEESKT R 0NZHEGER . BEFESMA 1.00 mL, #2 T . KEZM
INERESL I 0.50 mL) B A MR, A 0.5 mL TF 42, iiER S 30 s,4 000 r/min 2.0 3 min, §L
T T 0 AL B, A A W

16.3 ilE
16.3.1 RHABESEEH

a) ESH.CotE,250 mm(EEK) X4.6 mm(A4R) BB 5 pm, EXAH Y &
6
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b) WEhHH: Z - /K (60440, KFRH) (13.2);
c) i :1.0 mL/min;

d) HE:.30 C;

e) MR .20 pL;

f) P :225 nm,

16.3.2 & ENE

H% 16.3.1 A 578 AR 40 I 58 B fE TAE MO, DUAMp B 2 FF P SR B By & &, 0 2R A

R 2 BR A R R o e, R B S FaE T rr. TE R A AIERGT B LEEM
105 58 T R] 249 28 :5.79 min, B8 31 Z 5 A9 5 6005 B UL R C i C.2,

17

18

19

20

THRRE
BRAS il RE b, B3 bk 3R AE 0 TR ik4T .
ERTH

AR AL AL SR AL A GO R R PR A LB IR E R

(c —co) XV 1000 |
X= ><:1—D X 1500 (3)
290

AH .

X — PR BN S, LA ANZRE TR (mg/ke);

c R R R 2R e BE , B R s B T (pg/ mL)
FRHIAEHER PR R CERORE, A TS ZR (pg/mL);
V —HBESER, AN ZEF (mL) ;

m o i, LR T (),

Co

M 7E 1K PR

KEPECHZE 0 BRI % T B 60 P8R R S E R I EMRFR Y4 0.1 mg/ke,

(2] i 2=

AN ()R dii B T v 8 L 2 R 9 [ iR B0 B4 L2 LR SR D Pk D2
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-3 4- Aok B LW

enyl)-4-hydroxy-8-
methoxy-1-azaspiro
| 4.5 Jdec-3-en-2-one
(BY108330-cis-enol)

cis-3-(2,5-Dimethylph

~. 203313-25-1 | Coy H NOs | 373.44
2-SA-1-F AR 4.5]

M R A
(B RHE B R
WRZEEAERHDEERER
XAl BRAZEAEKHDIFHRER
HRE 47 .
Y 32 4 CAS & A ¥ B Lt
W A, ii-3-(2,5-
Spirotetramat — )8 EE
(BYI0OB330)

MisL-3-(2,5-
EH)4-BHE S HE

342

) 203312-38-3 | C,s Hzs NO;
B-1-EHAmL4.5]

301.38 |

cis-3-(2,5-Dimethylp
henyl)-8-methoxy-2-
oxo-1-azaspiro

[4.5 ]dec-3-en-4-yl

Wi-3-(2,5- Rt
)-8 B k-2

FAC-1-E =8 [4.5] |1172614-86-6

53 -4- BB v
B-D-glucopyranoside 8D 46 i 55 Y
(BYIDB8330-enol-glucoside)
c1s-3-(2,5-Dimethylp
henyl)-3-hydroxy-8- M -3-(2,5- B O
methoxy-1-azaspiro F)-3-#FH-5-H FH -1 CH,
i v 1172134-11-0{ Cys HysNO, | 317,38 >
4.5 |decane-2 ,4-dione BB 4.5]%8- d
H
(BYTI08330-cis-keto- 2.,4-— W 0
hydroxy) CH,
cis-3-(2,5-Dimethylp CH4
henyl)-4-hydroxy-8- M -3-(2,5- " H 43
methoxy-1-azaspiro B )-4-F2 RL-8-1H & .
b T (1172134121 | G HusNO, | 303.40 | OH
| 4.5 |decan-2-one H-1-H 4= 4.5 Hy
(BY108330-mono- £5-2-fi © N
hydroxy) OCH
|




Jik 2% &A% -

a) HH{EH EAS) .5 500 V;

b) B TFRIRE(TEM). 550 °C;

M % B
(FBHEM R
SERBERE"

¢) BEHEEH(CUR).0.3 MPa(45 psi);
d) FHARHESH(GS1):0.5 MPa(70 psi);
e) HHEhAE N (GS2) 0,45 MPa(65 psi);

f) HFfEE AR EEP):10 V;

g) A EDP) . fff B (CE) s s & OHJECXP) L% B.1;
hJ ﬁﬁﬂfﬂﬁ : 30 ImMS,

SN/T 4891—2017

£ Bl FUYEBEF.FEF.EHEBEEDP) A#EECE)fIfiiE = H O 8 E(CXP)

| T T ZEMREDP) | SMAECE | MifEE N 0|k
A=t G®F(m/2)
(m/z) LR E/V /V (CXP)/V
302.3° T4 43 15
$2 71 374.1 e
330.4 74 21 18
216.4 ol 62 4
BY108330 enol glucoside 464.1 -
302.4° 50 16 13
. | 131.2 82 25 17 -
BY108330-mono-hydroxy 304.3 r
254.3" 82 36 22
216.3° 105 38 10
BYI08330-cis-enol 302.2 -
270.1 105 30 13
BYI0-8330-cis- 268.3 60 28 13
318.3
keto-hydroxy 300.3" 60 18 15

. T RERET

1) eIk #EF B B B A 2% i S R 1E AB API4000 QTRAP %05k I BIAY F 52 iy « I 4R %) 4 it 58 FH
NN S (UM 2E AW AEY HO . SEEbr M HE il AR Kl B S0 2%.
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T N 0 ks (R 1 O iy een s A e ) TR LS A
By Vel pesbe Maagh B TR e BT W W s

Mt R C
(3 B %)
fa ik E

AwE iy b cisee 19 R FE Dao s 8 el pres [0 i BT ey
RV R T S e e R L R ]

3.13
B.0cé 3. M 1. B
Ea.m -i 2. 0ch
= 2. 0ed = 1.05
0.0 0.0 I B a i e o e L LA A M T T
0. B L0 l.b 2.0 2.5 30 3.5 4,0 4.5 f. 5 1.0 1.5 2.0 2.6 3.0 35 4.0 4.5
Tirne , T e Tin
- Tl - EYRLL i i o | 7 PL ol O < e o 0 P (57 S0 L e D B AT (L e T AT e B L W 0 L e S
R [ e T O P TR T EETRETL R R TR R N DAL
344 3. 44
i 4, Qeh
e B 3,05
S B 2,08
o 1. Geb
0, a TTTT T T T T T T T T T T T T T T T Y B e e e e ] e S DL I LR Ay R o B e e
0.6 1.0 1.6 2.0 2.5 .0 3.8 4.0 #.5 0.6 1.0 1.6 2.0 2.5 1.0 L6 4.0 4.5
Tiiens ; min Teme , iin
S (h e re— LY T RN TPy R RE T TR I s Dk (T KE afaH U e T TR B B e o A s PR
g B FeS pann Heigin e DO g AT 0 e T P T Y e
3. 5 3. 06
1. 5aE 2. 57 . 2. 67 3. 44
El.ﬂu& g
= 5.Ded B e
0.0 I S e A B L R B 0.0 T T T T T T T T T [ O T T T T T T T T T T T T T T T
b & La 1.5 2.0 &b 3.0 5.5 4.0 4.6 0.5 1.4 L. B 2.0 2.5 3.0 a5 4.0 4.5
Tirme , muin Tiimse , mvuin
et = o
9. Ded ﬂ 3. D=l
g 2. 0ed g 2.0
B 1. 0sd L 04
00 = T A L B o e e e oy ey mu LB B e o e a2 o o 0. 0 LN BB B e o ooy | T T T
0. B 1.0 1.6 2.4 2.5 3.0 3.5 &0 4.5 L5 1.0 1.5 2.0 2.5 3.0 35 4.0 4.5
Thnne ; mmim Time , min
e T e e e
2.89 8. Oed 7.0
1.0ed - 6. Oed
g B 4 Oed
E 5. 0ed T 2.0ud
40 ey e o SRR B o a an a. ma e o e e R R SR 0.0 R e B I Bt o o e e B e e e |
0. B 1.0 1.5 2.0 1.5 3.0 2.6 & 0 4.5 0. b 1.0 1.6 2.0 E.E. 2.0 3.b 4.0 4. b
Thene , main Time , min
L] = ':t l
B Cl1 BAEZEBREERFEMFEERS KAKEMNMRM) &% E (10 ng/mL)
mAL ] =
| N
6 H
- H g
. [
i 13
5 -
4 -
3_
2 —
1_
D ) —._h — L .
] 1] L| | L] L Li | L] ] | L L L I L L] L] I 1 1 L I 1 L] r I
2 4 6 B 10 12 14 min

C2 HBHRZEHREZREMEEIEEC.0 pg/mL)

10
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B & D
(H B R
(6] 147 == 4% 08 4T
F D1 A G- B/ B R 2 IR R 2 R 7R BB 00 n [B] 0 3K 10 IR
ek [ g S 5 [l / %
R BY108330- BYI0-8330-cis- | BYIO8330-cis- | BYI08330-mono-
/(pg/kg) @ b 7, 8
enol-glucoside keto-hydroxy enol hydroxy
1.0 86.9~109 66.6~80.4 75.1~113 88.6~106 86.6~108
2.0 69.0~88.0 62.5~79.0 76.0~95.0 87.0~92.5 86.5~91.0
A 10 74.4~93.8 63.9~73.7 77.7~93.0 86.7~100 80.2~92.9
50 81,6 ~87.8 61.2~70.2 83.4~92.2 84.8~93.6 78.0~84.0
1.0 64.4~82,1 63.8~82.7 78.0~100 74.1~98.2 71.7~95.3
2.0 68.5~87.5 75.5~84.5 79.5~98.0 72.5~87.0 78.0~102
T 10 64.7~84.9 64.8~79.3 75.9~87.3 60.3~83.0 65.3~91.0
7.0 X 107 72.1~90.7 75.7~91.4 76.4~91.4 76.4~92.1 77.1~90.7
1.0 97.7~116 94.7~113 | 98.4~117 95.0~120 96.0~118
5% 1 Wi 2.0 106~116 96.0~117 98.5~116 98.0~115 96.5~113
20 93.0~111 96.5~102 96.0~109 93.5~110 94.5~109
1.0 72.5~111 86.7~119 86.9~108 86.5~112 88.9~114
41 2.0 69.5~97.0 94.5~118 79.5~110 84.0~113 81,5~107
10 87.2~103 98.0~119 97.7~111 93.1~116 101~118
1.0 61.4~76.3 68.2~95.5 84.3~97.9 86.9~114 87.2~101
4 E 2.0 60.5~72.5 65.5~83.0 81.0~98.5 83.0~112 81.5~109
20 60.5~72.0 65.5~86.0 87.5~99.5 89.0~104 80.5~93.5
1.0 83.0~110 67.9~99.1 97.1~112 101~113 98.7~109
2.0 102~112 63.5~84.5 91.0~106 92.0~115 94,5~108
i 10 96.7 ~106 63.1~75.4 93.1~97.3 94.3~100 90.1~101
50 85.2~101 68.4~80.4 94.8~104 93.4~102 92.0~96.8
1,0 78.8~95 82.3~95 78.0~108 102~119 96.5~118
2.0 65.0~79 70.5~88.5 78.5~105 90.0~114 87.5~106
xE
10 70.4~77.5 85.0~101 87.8~98 109~119 105~112
1.6 X 10* 85.9~06.3 84.4~98.1 91.6~101 87.2~101 90.0~102
1.0 93.2~116 94.6~120 82.2~117 96.0~112 99.2~119
2.0 92.5~103 71.5~98.0 89.0~ 109 87.5~102 87.0~110
D 10 89.8~99,8 72.6~108 86.2~ 106 86.4~113 89.6~108
1.0X10° |  80.2~88.0 78.8~89.6 78.8~95.4 81.6~94.0 84.8~89.2
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£ D.1 (8
la] Wi S {5 R/ V4
_ ¥ ok B
B Ji BY108330- BYI0-8330-cis- | BYI08330-cis- BYI108330-mono-
/Cug/kg) 2 7, fE |
enol-glucoside keto-hydloxy enol hydroxy
1.0 70.2~85.2 | 70.2~96.0 79.6~96.8 73.4~97.0 74,1~93.4
2.0 78.5~94.5 73.5~91,0 84.0~106 80.5~92.5 81.0~104
=g
10 80.1~94.3 78.3~92.1 87.2~105 86.5~100 87.3~108
1.0 x 10" 81.0~92.5 80.5~93.0 90.5~105 91.0~105 91.5~102
1.0 76.2~93.9 69.8~90.1 80,3~99.4 77.4~199.4 82.0~97.6
2.0 74.5~92.5 69.0~83.0 82.5~97.0 82.5~104 80.0~102
5 T
10 77.3~93.9 75.6~85.6 84.2~102 87.4~107 91.2~106
' 1.5% 10" 84.0~92.0 81.3~93.7 95.0~108 93.7~101 88.3~101
1.0 70.9~92.1 635.1~90.5 82.1~114 74.9~96.3 79.4~112
2.0 74.0~97.0 77.5~89.5 80.0~103 75.5~94.0 82.0~102
)% T
10 78.6~95.8 77.4~87.7 86.3~109 80.3~102 82.7~102
4,0 x 10° 85.3~100 82.3~93.5 95.5~109 93.5~106 91.5~108
£ D.2 lAHEIEZDNERDZEERRE RN E W ER KRR
I T A/ (mg/kg) o] Wiy e 95 R/ Y
0.10 81.6~102
0.20 84,5~101
x @ - o
1.0 84.4~103
16 86.9~99.4
0.10 80.4~103
Y. 0.20 83.0~99.5
1.0 8§3.8~102
0.10 86.6~103
0.20 87.0~103
(%
1.0 89.4~104
10 89.4~100
0.10 88.8~106
0.20 87.0~101
ke — - :
1.0 88.8~101
15 88.0~103
0.10 85.2~102
BT 0,20 84.0~104
4.0 87.8~102
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Foreword

This standard was drafted in accordance with the GB/T 1.1—20089.

It is noted that some contents in this file may involve in patent authority. Agency regarding distribu-
tion and publication of this file does not be responsible for the identification of these patents.

This standard was proposed by and was under the charged of National Regulatory Commission for

Certification and Accreditation.
This standard was drafted by Chongqing Entry-Exit Inspection and Quarantine Bureau of the People's
Republic of China. Wanzhou Entry-Exit Inspection and Quarantine Bureau of the People’s Republic of

China.

This standard was mainly drafted by Tang Bobin. Xia Mingxing. Li Guangman, Xi Cunxian, Cao
Shurui. Zheng Xiaoling.Zhang Lei, Li Xianliang.Wang Guomin.
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Determination of Spirotetramat residue In
foodstuffs for export—HPLC and LC-MS/MS method

1 Scope

The first method in this standard specifies the method of determination of Spirotetramat and its four
metabolites residue in foodstuffs for export by LC-MS/MS.

The second method in this standard specifies the method of determination of Spirotetramat residue
in foodstuffs for export by HPLC.

The first method in this standard is applicable to the determination and confirmation of Spirotetramat
and its four metabolites residue in pork, liver, fat, milk, egg, honey, bean, wheat, cabbage, litchi
and raisins.

The second method in this standard is applicable to the determination of Spirotetramat residue in
bean, wheat,Chinese cabbage, litchi and raisins.

2 Normative reference

The following referenced documents are indispensable for the application of this document.For dated
references, only the edition cited applies. For undated references, the latest edition of the
referenced document (including any amendments) applies.

GB/T 6682—2008 Water for analytic laboratory use - Specification and test methods

The First Method LC-MS/MS Method

3 Principle

The residues of Spirotetramat and its four metabolites in the sample are extracted with acetonitrile.
The extracted is concentrated and clean up with n-Hexane. The extraction solution is cleaned by
passing SPE cartridges. The purified solution is determined by LC-MS/MS, quantified by external
standard method.

14
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4 Reagents and materials

Unless specified, all reagents should be of HPLC grade; "water” is the first grade water prescribed by
GB/T 6682.

4.1 Acetonitrile: HPLC grade.

4.2 n-Hexane: HPLC grade.

4.3 Formic acid: HPLC grade.

4.4 Ammonium acetate: HPLC grade.

4.5 Magnesium sulfate anhydrous.

4.6 Sodium acetate anhydrous,

4.7 50% Acetonitrile; volume 50 mL acetonitrile, then add 50 mL water, mix them.

4.8 2 mmol/L Ammonium acetate (Contain 0.1% Formic acid) : Weigh 0.154 g Ammonium acetate
(4.4) ,Dissolve with 950 mL water, add 1.0 mL Formic acid (4.3) and dilute to 1 000 mL.

4.9 Standard chemical: Spirotetramat and its four metabolites, purity=99% , Other information
see annex A Table A. 1.

4.10 Stock standard solution (100 mg/L) : Accurately weigh an adequate amount of Spirotetramat
and its four metabolites(4.9) (accurate to 0.1 mg) , dissloved in acetonitrile and prepare a solution
of 100 mg/L as the standard stock solution respectively, stored at — 18 T,

4.11 Intermediate standard solution (1 pg/mL) : Accurately pipet 1 mL stock standard solution
(100 mg/L) (4.10) into a 100 mL volumetric flask, dissolve and dilute to volume with 50% acetoni-
trile (4.7) .

4.12 Standard working solution: Accurately pipet an adequate amount of intermediate standard so-

lution(4.11) prepare the solution of 0.5 ng/mL, 1.0 ng/mL, 2.0 ng/mL, 5.0 ng/mL, 10 ng/mL,
20 ng/mL and 50 ng/mL with 50% acetonitrile just before use.

4.13 Membrane filter: Nylon 66, 0.22 pm, organic.
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5 Apparatus and equipment

5.1 Liquid chromatography tandem mass spectrometer equipped with electrospray ionization source
(ESD).

5.2 Analytical balance, sensitivity: 0.01 g, 0.1 mg.
5.3 High speed homogenizer, 20 000 r/min.

2.4 Vortex mixer.

5.5 Centrifuge: 10 000 r/min.

5.6 Kinematica.

5.7 Evaporator with nitrogen flow.

5.8 Ultrasonic extractor.

6 Sample preparation and storage

6.1 Pork, liver, egg, cabbage and | itchi

Pork. liver should be removed the fat. Egg should be removed the shell. Litchi should be removed
both the pee | and stone. About 500 g representative samples should be taken from allsamples, the
grinded and blended by a tissue blender to produce homogenous samples, put in suitable clean con-
tainer. After being sealed and labeled the samples should be stored at below —18TC.

6.2 Bean, wheat

About 500 g representative samples should be taken from all samples. the grinded and blended by a
tissue blender to produce homogenous samples. put in suitable clean container. After being sea led
and labeled the samp | es should be stored at be low room temperature,

6.3 Raisins

About 500 g representative samples should be taken from all samples, add 500 g water and stand for
one night,the grinded and blended by a tissue blender to produce homogenous samples, put in suit-
able clean container.After being sealed and labeled the samples should be stored at below —18 TC.

16
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6.4 Milk, honey

About 500 g representative samples should be taken from all samples, then mixed to produce ho-

mogenous samples, put in suitable clean container. After being sealed and labeled the samples should
be stored at below 4 TC.

6.5 Fat

About 500 g representative samples should be taken from all samples, heat, discard the residues and
keep the oil, the grinded and blended by a tissue blender to produce homogenous samples, put in
suitable clean container. After being sealed and labeled the samples should be stored at below 4 C.

In the course of sample preparation and sample storage, precaution must be taken to avoid contami-
nation.

7 Analytical procedure

7.1 Extract procedure
7.1.1 Cabbage, litchi and raisins

Accurately weigh 10 g of the test sample (accurate to 0.01 g) into a 50 mL centrifuge tube, add

20 mL acetonitrile (4.1), homogen for 3 min at 20 000 r/min, then add anhydrous MgSQ, (6 g) and
sodium acetate anhydrous (1 g) to the tube, mix and stand for 2 min. After being centrifuged for

3 min at 7 000 r/min, transfer the supernatant to 50 mL volumetric flask. 20 mL acetonitrile were
used to wash high speed homogenizer, and then transferred to extract the residue by ultrasonic ex-
traction for 30 min (Shake every 10 minutes) ., then centrifuge at 7 000 r/min for 3 min. Combine the
upernatant to 50 mL volumetric flask, add acetonitrile to scale. mix homogeneity to cleanup.

7.1.2 Bean, wheat

Accurately weigh 5 g of the test sample (accurate to 0.01 g) into a 50 mL centrifuge tube, add 8 mL
water, mix and stand for 30 min, add 20 mL acetonitrile. Next, according to the procedures” add an-
hydrous MgSQ0,(6 g) ...... mix homogeneity to cleanup .” in 7.1.1.

7.1.3 Egg. milk

Accurately weigh 10 g of the test sample (accurate to 0.01 g) into a 50 mL centrifuge tube, add
20 mL acetonitrile, and ultrasonic extraction for 30 min. Next, according to the procedures” add an-
hydrous MgS0, (6 g) ...... mix homogeneity to cleanup ." in 7.1.1,

17
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/.1.4 Honey

Accurately weigh 10 g of the test sample (accurate to 0.01 g) into a 50 mL centrifuge tube, add
10 mL water,mix, then add 20 mL acetonitrile, vortex extract 2 min, centrifuge at 7 000 r/min for
3 min, transfer the supernatant to 50 mL volumetric flask. Repeat the extraction above with another
addition of acetonitrile. Combine the supernatant to 50 mL volumetric flask, added acetonitrile to
scale. mix homogeneity to cleanup.

7.1.5 Fat

Accurately weigh 10 g of the test sample (accurate to 0.01 g) into a 50 mL centrifuge tube, add

10 mL n-Hexane (4.2), mix, then add 20 mL acetonitrile, vortex extract 2 min, centrifuge at

7 000 r/min for 3 min, transfer the acetonitrile solution to 50 mL volumetric flask, Repeat the extrac-
tion above with another addition of acetonitrile. Combine the supernatant to 50 mL volumetric flask,
added acetonitrile to scale, mix homogeneity to cleanup.

7.2 Cleanup procedure

Transfer 5.00 mL extracts of pork. liver, fat, milk, egg, honey, cabbage and litchi, 10.00 mL ex-
tracts of bean,wheat and raisins to 10 mL tube. Evaporate the extracts to dry at 40 C under nitrogen
flow, then dissolved the residue with 1.0 mL 50% acetonitrile (4.7) , added 1 mL n-Hexane, vortex
30 s, centrifuge at 4 000 r/min for 3 min. After being filtrated with 0.22 ym filter (4.13) , and final
solution is ready for analysis by LC-MS/MS.

7.3 Matrix curve

Weigh seven blank sample, according to the procedures in 7.1and 7.2, dissolved the residue with
1.0 mL standard working solution, added 1 mL n-Hexane, vortex 30 s, centrifuge at 4 000 r/min for
3 min. After being filtrated with 0.22 um filter, and final solution is ready for analysis by LC-MS/MS.
/.4 Determination

/.4,1 LC-MS/MS confirmation condition

LC-MS/MS confirmation condition is as follows;

a) LC column. C18, 100 mm x 2.1 mm (i.d.). 1.7 um(or other conformable column) ;

b) Mobile phase: Acetonitrile(A)-2 mmol/L Ammonium acetate solution (contain 0.1% formic
acid) (4.8) (B), the elution gradient is listed in Table 1;

¢) Flow rate. 0.3 mL/min;
18
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d) Column temperature; 40 C;

e) Injector volume: 5 uL;

f) lon source: electrospray ionization (ESI);

g) lonization mode: ESI+;

h) Scan mode. MBM;

i) Other reference mass operating conditions are list in Annex B.

Table 1—Elution gradient of LC-MS/MS

Time/min A% B/ %
0.0 10 90
: 0.5 ” 10 n 90 |
2.0 80 -. ﬂ 20
4.0 80
i 4_5 | 10
[ : - — -
NOTE 2 min for column regeneratiﬂn.- _

7.4.2 Qulitative determination

Under the same conditions of experiment, the retention time of the unknown sample is the same as
the standard working solution; the qualification ions for every compound must be found. For the
same analysis batch and the same compound, the variation range of the ion ratio between the two

daughter ions for the unknown sample and the standard working solution at the similar concentration
cannot be out of range of Table 2.

Table 2—Maximum permitted tolerances for relative ion intensities while confirmation

|
Relative intensity =>50% =20% to 50% —=10% to 20% < 10%

Permitted tolerances + 20% + 25% + 30% + 50%

7.4.3 Quantitative determination

According to the method of 7.4.1, detect the residues of Spirotetramat and its four metabolites in
the samples solution and matrix curve. The response should be in the linear of the instrumental de-
| 19
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tection. If the response is out of the linear range, the sample should be diluted with the blank matrix
extract solution to suitable concertration. Under the above chromatograph conditions , the reference
retention time of BYI08330 enol-glucoside: 2.50 min, BY108330-mono-hydroxy: 2.93 min, BYI08330-
cis-enol:3.05 min. BY|0-8330-cis-keto-hydroxy:3.12 min, Spirotetramat.3.43 min. chromatogram of
standard solution, see annex C, Figure C. 1.

8 Blank test

The operation of the blank test is the same as that is described while there is no sample invovled.

9 Calculation and expression of result

9.1 Calculating the content of Spirotetramat and its four metabolites concentration according to the

formula(1) ;
(c=c¢co) xV, 1000
X = e m W ——
— 5 17000 (1)
50
where

X is the residue content of analyte in the test sample, ug/kg;

c is the concentration of analyte in the test sample which is quantified by standard calibration
curve, ng/mL;

c., Is the concentration of analyte in the blank sample which is quantified by standard calibration

curve, ng/mL;

V, is the volume of cleanup, mL;

V, is the final volume of sample solution, mL;

m is the corresponding mass of test sample in the final sample solution, g.

9.2 Calculating the total of Spirotetramat and its four metabolites (calculated as Spirotetramat) ac-
cording to the formula (2),
Xt =Xay + Xgu X0.805 7 + Xiono X 1.231 + Xt X 1.239 + X oo X 1.177
“(2)

where

X+t is the total of Spirotetramat and its four metabolites (calculated as Spirotetramat) in the test
sample, Hg/kg;
20
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Xgav Is the content of Spirotetramat in the test sample, pg/kg;

X.,. is the residue content of BYI08330-enol-glucoside in the test sample, ug/kg;

X 18 the residue content of BYI08330-mono-hydroxy in the test sample, ug/kg;

Xeo 18 the residue content of BYI08330-cis-enol in the test sample. pg/kg;

Xt 18 the residue content of BYI0-8330-cis-keto-hydroxy in the test sample, pg/kg.

10 Limit of quantification (LOQ)

The limit of quantification for Spirotetramat and its four metabolites are all 1.0 ug/kg.

11 Recovery

The recovery and the fortifying concentration of Spirotetramat and its four metabolites in different
matrix are listed in annex D, table D.1.

The second method HPLC method

12 Principle

The residues of Spirotetramat and its four metabolites in the sample are extracted with acetonitrile.
After being purification with B-Al, O, solid phase extraction column, the analyte are determined by

high performance liquid chromatography. quantified by external standard method.

13 Reagents and materials

Except for special note, the other reagents and materials are the same as section 4.1,4.2,4.5~4.7,
4.13.

13.1 Ethyl acetate: HPLC grade
13.2 60% Acetonitrile: volume 60 mL acetonitrile, then add 40 mL water. mix them.

13.3 Standard chemical: Spirotetramat, purity==99% ., Other information see annex A Table A. 1.
21
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13.4 Stock standard solution (500 mg/L): Accurately weigh an adequate amount of Spirotetramat
(accurate to 0.1 mg) ., dissloved in acetonitrile and prepare a solution of 500 mg/L as the standard
stock solution respectively., stored at —18 TC.

13.5 Standard working solution: Accurately pipet an adequate amount of stock standard solution
(13.4) prepare the solution of 0.2 ug/mL. 0.5 pg/mL. 1.0 ug/mL, 2.0 pg/mL. 5.0 pg/mL, 10 pg/mL,
20 pg/mL., 50 ug/mL and 100 ug/mL with 50% acetonitrile just before use.

13.6 Basic alumina column: (1 g, 3 mL) or equivalent, activated by 10 mL ethyl acetate(13.1) be-
fore use.

14 Apparatus and equipment

Except for special note, the other apparatus are the same as section 5.2~5.8.
14.1 High performance chromatography with photodiode array detector.

14.2 Rotary evaporator.

15 Sample preparation and storage

The section is the same as 6.

16 Sample preparation

16.1 Extract procedure
16.1.1 Cabbage, litchi and raisins

Accurately weigh 10 g of the test sample (accurate to 0.01 g) into a 50 mL centrifuge tube, add
20 mL acetonitrile, homogen for 3 min at 20 000 r/min, add anhydrous MgSO, (6 g) and sodium
acetate anhydrous (1 g) to the tube. mix and stand for 2 min. After being centrifuged for 3 min at
7 000 r/min, transfer 10 mL extracts to 10 mL tube. Evaporate the extracts to dry at 40 C under ni-
trogen flow. then dissolved the residue with 2 mL ethyl acetate ( 13.1 ) , centrifuged for 3 min at
4 000 r/min, the supernatant use to cleanup.

16.1.2 Bean, wheat
Accurately weigh 5 g of the test sample (accurate to 0.01 g) into a 50 mL centrifuge tube, add 8 mL

water, mix and stand for 30 min, add 20 mL acetonitrile. Next., according to the procedures” add an-
22
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hydrous MgSQ, (6 g) ...... mix homogeneity to cleanup .” in 16.1.1.

16.2 Cleanup procedure

Load the solution to the basic alumina column (13.6) . dissolved the residue with 2 mL ethyl acetate
twice and centrifuged for 3 min at 4 000 r/min, the supernatant added into the column, then eluted
with 25 mL ethyl acetate, collcet the total eluate. Evaporate the eluate to dryness at 40 C, then dis-
solved the residue of cabbage and litchi with 1 mL 50% acetonitrile, dissolved the residue of bean,

wheat and raisins with 0.5 mL 50% acetonitrile, added 0.5 mL n-Hexane, vortex 30 second, centri-

fuge at 4 000 r/min for 3 min. After being filtrated with 0.22 um filter, and final solution is ready for
analysis by HPLC.

16.3 Determination

16.3.1 HPLC operation condition

HPLC operation condition is as follows:.

a) LC column; C18,2 500 mm x 4.6 mm (i.d.), 5 pm, (or other conformable column) ;

b) Mobile phase: 60% Acetonitrile ( 13.2 );

¢) Flow rate;: 1.0 mL/min;

d) Column temperature.30 C;

e) Injector volume: 20 uL;

f) Detection wavelength:225 nm.

16.3.2 HPLC determination

According to 16.3.1 HPLC conditions., standard working solution and samples of liquid sample meas-
ured with equal volume. The sample analyte concentration should be within the scope of the standard
curve, if the content beyond the scope of the standard curve should be determined after appropriate

dilution. Under these conditions, the reference retention times of Spirotetramat is 5.79 min, chro-
matogram of standard solution,see annex C, Figure C.2.

17 Blank test

The operation of the blank test is the same as that is described while there is no sample invovied.
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18 Calculation and expression of result

Calculating the content of Spirotetramat concentration according to the formula (3);

(G_EQ)KVK‘IGDU
:-:E 1 000
20

X =

ceee{(3)
m

where

X is the residue content of Spirotetramat in the test sample, mg/kg;

¢ is the concentration of analyte which is quantified by standard calibration curve, pg/mL;

¢y, Is the concentration of blank test which is quantified by standard calibration curve, pg/mL;
V is the final volume of sample solution, mL;

m is the corresponding mass of test sample in the final sample solution. g.

19 Limit of quantification and recovery

The limit of quantification for Spirotetramat is 0.1 mg/kg.

20 Recovery

The recovery and the fortifying concentration of Spirotetramat in different matrix are listed in annéx
D. Table D.2.
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Annex A
(informative)

Information of Spirotetramat and its four metabolites

Table A.1—The detailed information of Spirotetramat and its four metabolites

Molecular | Molecular
Compound CAS NO. _ Structural formula
i formula weight

Spirotetramat
(BY108330)

203313-25-1 | C; Hz; NOs 373.44

cis-3-(2.5-Dimethylph
enyl)-4-hydroxy-8-
methoxy-1-azaspiro 203312-38-3 | C,3H;; NO, 301.38
[ 4.5 |dec-3-en-2-one
( BY108330-cis-enol)

cis-3-(2,5-Dimethylp

henyl) -8-methoxy-2-
oxo-1-azaspiro '
1172614-86-6| CisHzNOg 463.52
[4.5]dec-3-en-4-y|
B-D-glucopyranoside
( BY108330-enol-glucoside)

cis-3-(2,5-Dimethylp
henyl) -3-hydroxy-8-
methoxy-1-azaspiro
[4.5]decane-2,4-dione
(BY108330-cis-keto-
hydroxy)

1172134-11-0| C,sH:3NO, 317.38

cis-3-(2,5-Dimethylp '
henyl) -4-hydroxy-8-
methoxy-1-azaspiro
1172134-12-1] C,gHx NO, 303.40
| 4.5 |decan-2-one
( BY108330-mono-

hydroxy)
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Annex B
(informative)

Reference mass conditions'

Reference mass conditions

a) Electrospray voltage(lS): 5 500 V;

b) Temperature (TEM): 550 C ;

c) Curtain gas pressure(CUR) ; 0.3 MPa(45 psi);

d) lon source gas 1(GSIl): 0.5 MPa(70 psi) ;

e) lon source gas 2(GS2) . 0.45 MPa(65 psi) ;

f)  Entrance potential (EP): 10 V;

g) Declustering potential (DP) .Collision energy (CE) and Collision cell exit potential (CXP) see Ta-
ble B.1;

h) Dwell time;30 ms.

Table B.1—Qualitative ions, quantitative ion pairs, DP, CE and CXP

Compound Qi(m/z) | 03(m/z) | DP/V CE/V CXP/V
. 302.3" | 74 23 15
Spirotetramat 374.1 '.
334 | 4 21 18
216.4 : 50 62 9
BY108330-enol-glucoside 4641
302.4° 50 16 13
BYI08330 hvd 204.3 131.2 82 25 17
-m X .
onO-TVEToXy 254.3° 82 36 22
_ 216.3" 105 38 10
BY108330-cis-enol 302.2
- 270.1 105 30 13
BY10-8330-cis- 318.3 268.3 B0 28 13
keto-hydroxy ' 300.3" 60 18 15
NOTE the quantification of ion with* # "in table.

1)  Non-commercial Statement: Reference mass spectrometry conditions in Annex B was Completed by liquid
chromatography-mass spectrometry of AB API4000 QTRAP. Test instruments are listed here only to provide a
reference model. Involve commercial purposes, and encourage users to try a different standard or model of in-

strument manufacturers.
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Annex C
(informative)

Chromatograms
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Figure C.1—Multiple reaction monitoring( MRM)chromatogram of standard solution(10 ng/L)
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Figure C.2—Liquid chromatogram of standard solution(1.0 pg/mL)

27



SN/T 4891—2017

Annex D

(informative)

Recoveries

Table D.1—Recoveries of Spirotetramat and its four metabolites(LC-MS/MS method)

28
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Spiked Recovery range/ %
Sample | level | BY108330- BYI0-8330-cis- | BYI08330-cis- | BYI08330-mono-
/ (ng/kg) Spirotetramat enol-glucoside ; keto-hydroxy enol hydroxy
1.0 86.9 to 109 66.6 to 80.4 75.1 to 113 88.6 to 106 86.6 to 108
2.0 69.0 to 88.0 62.5 to 79.0 76010950 | 87.0t0925 | 86510910
rork 10 74.4 to 93.8 63.9 to 73.7 77.7 to 93.0 86.7 to 100 80.2 to 92.9
50 81610878 @ 61210702 | 83.4 10922 84.8 10 93.6 78.0 to 84.0
10 | 64410821 | 63810827 78.0 to 100 74110982 | 71710953
| 2.0 68.5 to 87.5 75.5 to 84.5 79.5 to 98.0 72.5 to0 87.0 78.0 to 102
Hver 10 64.7 to 84.9 64.8 to 79.3 75.9 to 87.3 60.3 to 83.0 65.3 to 91.0
7.0%x10° | 72110 90.7 75.7 t0 91.4 76.4t091.4 | 76.4 10 92.1 77110907 |
L 1.0 97.7 to 116 94.7 to 113 98.41t0 117 | 95.0 to 120 96.0 to 118
Fat | 2.0 106 to 116 96.0 to 117 9.5t 116 | 98010 115 96.5 to 113
20 93.0 to 111 96.5 to 102 9.0 t0 109 | 93.5 to 110 94.5 to 109
: 1.0 72.5 to 111 86.7 to 119 8690108 | 86510112 88.9 t0 114 |
Mik | 20 | 695t097.0 | 945t 118 | 795t 110 | 84.0 to 113 81.5 to 107
10 87.2 to 103 98.0 to 119 977t0 111 | 93.1 to 116 101 to 118
1.0 61.4 t0 76.3 68.2 to 95.5 84310979 | 869to114 |  87.2 to 101
Egg 2.0 60.5 to 72.5 65.5 to 83.0 81010985 | 83.0 to 112 81.5 to 109
20 60.5 to 72.0 65.5 to 86.0 87.5 to 99.5 89.0 to 104 80.5 to 93.5
1.0 83.0 to 110 67.9 to 99.1 97.1 to 112 101 to 113 98.7 to 109
2.0 102 to 112 63.5 to 84.5 91.0t0 106 | 92.0 to 15 94510108
Honey
10 96.7 to 106 63.1 to 75.4 93.1 to 97.3 94.3 to 100 90.1 to 101
50 85.2 to 101 68.4 to 80.4 94.8 to 104 93.4 to 102 92.0 to 96.8
1.0 78.8 to 95 | 82.3 to 95 }'_E:n_ to ma“ 1|£tu 119 96.5 to 118
2.0 6501079 | 70510885 78.5 to 105 90.0 to 114 87.5 to 106
sean 10 70410775 | 85.0 to 101 87.8 t0 98 109 to 119 105 to 112
16%10° | 85.9 10 96.3 84.4 to 98.1 91.6 to 101 87.2 to 101 90.0 to 102
10 93.2 to 116 94.6 to 120 82.2 to 117 96.0 to 112 99.2 to 119
o |20 92.5 0 103 | 71510980 | 89010109 | 87510102 87.0 to 110
10 89.81099.8 |, 72.6 to 108 86.2 to 106 86.4 t0 113 89.6 to 108
1 1.0%10% | 80.2 to 88.0 78.8 to 89.6 78810954 | 81.6 to 94.0 84.8 to 89.2
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Spiked Recovery range/ %
Sample level | BY108330- BYI0-8330-cis- | BYIO8330-cis- | BYIO8330-mono-
Spirotetramat .
/ (ug/kg) enol-glucoside keto-hydroxy enol hydroxy
1.0 70.2 t0 95.2 70.2 to 96.0 79.6 to 96.8 73.4 to 97.0 74.1 to 93.4
—t -
2.0 78.5 10945 73.5 10 91.0 84.0 to 106 80.5 10 92.5 81.0 to 104
Cabbage -
10 80.1 to 94.3 78.3 to 92.1 87.2 to 105 86.5 to 100 87.3 to 108
1.0x104 81.0 to 92.5 80.5 to 93.0 90.5 to 105 91.0 to 105 91.5 10 102
1.0 76.2 10 93.9 69.8 to 90.1 80.3 10 99.4 77.4 10 99.4 82.0 t0 97.6
" 2.0 74.5 t0 92.5 69.0 to 83.0 82.5 to 97.0 82.5 to 104 80.0 to 102
Litchi ~+
10 77.3 t0 93.9 75.6 to 85.6 84210102 | 87.4 to 107 91.2 to 106
1.5x10° 84.0 10 92.0 81.3 to 93.7 95.0 to 108 93.7 to 101 : 88.3 to 101
1.0 70.9 to 92.1 65.1 to 90.5 82.1 to 114 74.9 to 96.3 79.4 to 112
2.0 74.0 10 97.0 77.5 to B9.5 80.0 to 103 75.5 to 94.0 82.0 to 102
Raisins - -
10 78.6 t0 95.8 77.4 to 87.7 86.3 to 109 80.3 to 102 82.7 1o 102
4.0 X 10° 85.3 to 100 82.3 to 93.5 95.5 to 109 . 93.5to 106 91.5 to 108
Table D.2—Recoveries of Spirotetramat (HPLC method)
Sample Spiked level/(mg/kg) Recovery range/ %
0.10 81.6 to 102
0.20 84.5 to 101
Bean
1.0 84.4 1o 103
16 86.9 to 99.4
0.10 80.4 to 103
Wheat 0.20 83.0 to 99.5
1.0 83.8 to 102
0.10 '_ 86.6 to 103
0.20 87.0 to 103
Cabbage 2 —
1.0 89.4 to 104
10 89.4 to 100
0.10 88.8 to 106
0.20 8/7.0 to 101
Litchi
1.0 88.8 to 101
15 B8.0 to 103
0.10 85.2 to 102
Raisins 0.20 84.0 to 104
4.0 | 87.8 to 102
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