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Abstract In order to evaluate the safety of spinetoram on banana, the residue and degradation dynamics of
spinetoram in banana were detected by ultra performance liquid chromatography —tandem mass spectrometry
(UPLC-MS/MS). The results showed that the limits of detection (LOD) of spinetoram in banana fruit, petal and soil
were both 5 pg/kg. And the limits of quantification (LOQ) were both validated calculated as 17 pglkg. At the
spiked levels of 0.01-0.20 mg/kg, the average recoveries of acetochlor in fruit, petal and soil were 89.6%-95.2%,
76.5%—-89.8% and 75.8% -86.5%, and the relative standard deviations was 5.03% -7.10%, 5.16% ~7.24% and
2.26%-5.83%, respectively. The half-lives of acetochlor in fruit, petal and soil was 5.6d, 4.5d and 6.5 d. Taken
together, the findings reveal that spinetoram belongs to the easily degradable pesticide type. The present study
suggests that UPLC-MS / MS could be applied to detect and analyze spinetoram residues and digestion dynamics
in banana.
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RCEZFAHREBSHATERBIHREBE S, |
EAHZAT M AREEE LBIOHEH, WRILHEAER
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1 #RERZE

1.1 ##

L1l #HREEN 6BIEZBRAERERN(EHR
MRS RAT); LEEZREERMERGEE 95.0%,
m(ZEEZRBEE-N m(lHEEBREE-1)=4:1); N-
P Bk 2 e W B ) (Bondesil -PSA) ( £ [E Sigma-—
Aldrich A #®) ) ; ZFE (3% H Fisher 2 & ) ; H B
(HPLC#) (3£ Fisher 22 7] ) ; BaliK IR (EH
Sigma-Aldrich 237 ), HARGN 0 E =i i adi,
112 ALB&&  H-Class # H SUHOHE (A3 43 (3£
[ WatersAcquity 22 ), AB SCIEX API4000+ =5
AT RS (EE AB SCIEX A F)), Bl E s
TP (ESD) 5 EB-280-12 1 F RFE(HABHA A,
SB-400 DTY M P HBE B HL(T R F = LY H
H R A MR F), Anke TDL-40B B .OHL(_LE %
EREAEETT) . QL-901 JEIR IR A A (LRI T H
AREEFBAES) ), Milli-Q 48 2h /K443 [ Millipore 2>

El), 0. 22 um AHLRIEFE(R X B A A, H
R VKFE (2 E Kaltis 2],

1.1.3 Rl FEEWAGTHEREAELL
KPEL AR TN (AL 19.75°N, K4 110°F),
FAE MM N E VR (Musa formosana), FIAE £ R
25 26.67 hm?, WK EREH, FELFHM
B EREY, HHEETH, REFERM AN NFRE
it 2 REE AL,

1.2 Ak

1.2.1 @RERES * gy, KESEORAEID
BRI HENNDYHEAT, R 1 WIEZ 2K RHEN T
B WRH AR 5 BREEMEN —NMRE DX, '
AN, BE 4K, T 2016 4 3 A 31 HWiAtif
REGH, RALEREERRG 6 X L EEZRAEEE
A, MERFIESN. HIRE 1000 AR, B
R HIRIMEZS 11K,

KA. R TFE 1401644 H 1 H) ., 4d
(2016 F4 H4 H), 7d(2016 44 A 7 H), 14d
(2016 4F 4 1 14 H), 21 d(2016 4 4 A 21 H) .,
28d(2016 4F 4 H 28 H) REFERL . LW
MR, REUGWASLEE, H A-80 CHIK
R YKFE P RAE
122 oM F & (DESHBHE . OFILRER
M LR m Ak b F TERERAL) 2
HIFERL, BEESKIRY, 20 CKFERHK
7. QMBS REGEVEBRER T 1, BT EER
£ 1520 MER, HEIWARSIKIRS, -20 Ck
PR UROATT . RSO 1S BURE:, A
B EASem RERE TR, GHEEREHAE
05~1 kg, ¥ LBEAERBRES L, ARG,
U534 100 g BESH, =20 CIKAR R HIRAE

QFERETAL 3, MERREES: . S HIFREL 10 g ¥
PR HRE SL B AR SE . BT S0 mL BEARHT, A
20mL ZJE, B 90s, BIAKAE 5~7 g ALY
BEBET, R 2min, #%E 30 min, M 1 mL Lk
HEWT 2mL EL0EY, EEMA 30 mg PSA #
0.15 g T/AKBREEEE, WAE 1 min, T 10 000 r/min T
B0 5min, BCEVEW, i 0.22 um EEEL, fF,

TR KM S5g L HEET S0mL BO%
i, FEMMA 10 mL ZFEM S mL 7K, #E# 30 min,
R ERA Sg A LM EERER P, JRHE 2 min,
FE 30min, W ImL ZIETF 2oL BLEF, BB
HIMA 30mg Cx 3K . 30 mg PSA H10.15 g B R
B, JAHE30s, T 10000 r/min FE.Ls 3 min, B I
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Table 1 Gradient elution conditions

Bk &fF:. BFHEANESI(+); EETFHHEHE
H; BFHREE 600°C; SAFKES 1724kPa; B
FREASIE S 344.7 kPa; £ RN W39 #4 =8
(MRM), £ 557 Wi (MRM)4H7 f0 FR i S 500 3% 2,

@I HER L 2H, MO EZRAEE A
FR B2 0 T o B R B VR B O 100 mg/L B A ME £ 4%
B, HPBEZEHERE, R REREERER
0.01, 0.02, 0.05, 0.10 M 0.20 mg/L B4 Z L X &

S Blmin B/ (i) kil FARRE W, TE 1.2.23)80 W & {4 T 3 47 40 47 )
OI%TEER W ., UZEEREERERE WAL, BEH
0 025 % 3 PR PRBIERR MR, RBEE 3 K,
0.50 025 9 5 123 HmekiXE EFSHEFERZ, R
230 025 5 o5 AR R A RIS — B AR 2 R E B R
4.00 025 5 % W, 122 BRI, $ik, %1220
4.10 025 9 5 e 2 Bl i 2R K AR ST bR HEAR 2, % 10, 20 0
300 0.25 9 5 100 pgkg 3 NRBEWE, BMBRMKEEE SR,
£2 SRMBAER TFTORESY
Table 2 MS conditions under MRM mode
V&) 47 8 B} 8] /min ERE T/ (/z) EHE T3 (m/z) EEBEEN AR R/ eV
ZEZRABEE-] 2.92 748.2/142.2 748.2/203.2 122 42
LEEFAHE-L 2.95 760.2/142.2 760.2/203.2 102 39
2 #RE4NN 15 + BB R P 0 W A BRI PG — B Sy 2%
21 FRAEHZ TR,

XDE-175-] 1 XDE-175-L B4R #E 28 572453 51
H y=221e%+233e8, AHE R B r=096073; y=1.05¢%x+
5.95¢5, MK EH r=0978 2, 7F 0.01~0.2 mg/L F &
WERERN, ZEZAFENEEKRE SERHAZE
RIFHIREXFR,
22 HEWERE., BEENMRYE

R el g BRI I S R (R3)ER M . HE MK
H 10~100 pgkg B, 7 2 RS0 5 0 E YR
89.6% ~95.2% , A8 Xt 4w W 2 R 5.03% ~7.10% ;
W T ER R K 76.5%~89.8% , MXHARHERZE
H 516%~7.24% ; FEBEHH MBI ER 758% ~
86.5% , AHXTARMEMR ZE N 2.26%~5.83% , M T
FREFNEREMEEE, Fe(RAREARE
WY HLE TSR AR 5SS RS B i B E L
1, EEdRmERE, BEZEZRBER-IFZ
EERER-LETERT, RAEDHLEN
FR(LOD)YI K 5 pgkg, EERLOQ)H N 17 pglke,
FTEAERGFHREE, FERABRERMER,
23 ZESFEEEEKNISHFEBITRE

CHEEZABHEAFRERL, WM LT
BSERILE 4, ARGEREN, CEZBRER

LEZRAERATERE, R EFEIH
RALFERHAIH 5.6, 45M6.5d, HEsh ¥
435 ¥=0.298 2¢O (F L), y=0.002 2¢5=(FE )
A1 y=0.663 6¢ 0%+ ), R? 47K 0.887 8(FR 1K),
0.818 8({L )1 0.958 8(L 1),

ME 2-A A A, ZEEREEAERLTIHE
HXTHB L 4d PYIERERIY 18.85% , MIXIFEEIUR
BT ZEZAEREMACERPHEFDE, KA
LEZRAHEEAMD T HEMAERE, 34 ARMEE
# 70.8% , FFHN N 3.7~4.2d, X[ EESHE M
BRI A FEALHI U ARG . Rt A 2-B H Al AR
W, EEELRLEZ 44 B HMBREBT 80.0%,
14dBTERS 98%, RAZEEZREREETENL
WAEBRERRE, SCESAERERITHHE
EEASCEREDINS.6 OFEE, H AR 7
Mk, X SFEMBESHEKERST, RKAH
HHELIBEPEH-THXRR, A 2-C KW, 2%
ZABERETFE T EPHMBHENTERE, 28 d NHRF
RV 86.1%, HEEHN65d, KEERAER
MBS - BB SRR T RHE R L EL
AEENWEBHS, EEHHN68d, XEAHR
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14 9000
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o 9.0e* 60001
8.0, " 5000]
6.0¢* 1 4000
4511824 3000
3.0 20001
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At 18] /min B+ 1] /min

al b1 AXDE-175-], a2#1b28XDE-175-L,
al and bl was XDE-175-J, a2 and b2 was XDE-175-L.

BHi1 ZESFAEERADRR@, 0.1 mgL)MTHO)ERN S KK KNG EE
Fig. 1 The MRM chromatograms of spinetoram in standard solution ( a, 0.1 mg/L) and fortified soil sample (b)

R ZEZAERERERT., LR FMNE YR E (n=5)

Table 3 Recovery of spinetoram in banana fruits, petals and soil (n=5)

BE & M E/ (ng-kg™) -3 Bl %/ % AH XS AT W D 22 (RSD)/ % ERR(LOQ) (ng-kg")
10 89.6 7.1 17
R 20 93.1 5.0 17
100 952 5.7 17
10 76.5 7.0 17
Pi% 20 79.8 5.2 17
100 89.8 72 17
10 75.8 5.8 17
1% 20 71.6 2.3 17

100 86.5 25 17
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Table 4 The decline, correlation coefficient and half-life for spinosad in banana fruits, petals and soil

R m T
WA R B
RER/ (pg-kg") HRRIY% RER/ (pg-kg") HERI% REE/(pg-kg!) W R a3/ %
1 260 5.6 713
211 18.85 0.953 82.98 490 31.28
7 195 25.00 0.496 91.14 288 59.61
14 23 91.15 0.099 98.23 100 85.87
21 19.6 92.46 0.068 98.79 74.4 89.57
28 13.6 94.77 0.062 98.89 41.7 94.15
MR E y=0.298 2¢012 3=0.002 2¢215 ¥=0.663 Ge 1%
HEREE R*-0.887 8 R=0.818 8 R*=0.958 8
LEWTIR, d 5.6 4.5 6.5
030 0.006 -
*
0.25 0.005
o 020 0004+
ey v
g o1s £ o003}
& &
® 0.0 8/ 0.002 r
005 0001y N
¢
0 0 I { b -y ]
0 0 5 10 15 20 25 30
KB AL/ SREER )/
A B

% B /(mg-kg™)

3 iTig

HEIRTZEZABEEMNRB ST, BXA
VB AH 2155 (LC) 2 51 W AR 233 - B2 B 3 3% (LC-MS/MS)
mes, B R RANSEE T EEREEHEN
BRMEZHALEERSERE, ZHRERH
ZIEHRB . N~ & Z = % B 390 F O K 5 R 8

RAERT [E)/d

c

B2 ZEZFAERERE(A), W (B)NLM(CIRHERDTHL
Fig. 2 Degradation dynamics of spinetoram residues in banana fruits (A), petals (B) and soil (C)

(Bondesil-PSA) b Eml L, B TZEBRAHEE
FR) 3 e VR A £ 1~ B BX BT 3% (UPLC-MS/MS)i%:, B
AREESMEERSSE S, EEHATAAWNHRE
T

AMRERMEERET, AR LEPHZE
EREENRFAITRT N, KEHBEREE



-1336-

#Ow A F R

%38 %

RN 56, 45M65d, RHZELEREER
THHMARY, B, BRI RBRELES
RNEREKRMAR . HACH 5P i L =i 5
AR 11, 035 F68d, AHBEEKTEEHN
311407 MRAZLESRFENAELRSE, B
T 5 T e Bl A 24524

Hil, ZEEZRXAERCHERTE, ¥, 95,
KRG L RMERCER, REEMZ2inER e 1 E
PL b 5 BoRR B B (MRL) 4518 0.50, 0.10,
0.10 F1 0.050 mg/kg™, REM KM E L EEZREE
EFETHEBERERE, 2ARKUERYFER
AR L IEPRZE L AEE MR E AT
W, &R ExR. EREERHZEZAEEBIAEWE
O, #4510, 14d RESERL TR EE 575
f&F 0.1 A1 0.05 mgrkg, P& A B A 8 M &) 5 1
EEEMEY, WEIANAREAWREEREL, B
EHFEAKSEN . BRESEESHRER, FHit
ERFHOEZAEENELEN,

AR, AMREL T OCEERAWENER
RO A €5, — B8 BE R (UPLC-MS/MS) 7 5 vE , 3F
SHAHUEFERL, Bl HIEFRRE S50 sh
BTN, MRERNCEZRAERERAEN L L
fif ] S 2 2R FIIR B A I R 1 5 3 AR E .
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