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M, RA UPLC-MS/MS A5 , 7 R ik B PR 7 15 5 4 SN SR 1R v () 58 B8 AT ik, I 2 ik PP SRR 7E 5 7
TR P SR Y BR R Bl S S R B R SIS AR B LAk R Rl 125.9 V, REFE RE A 32.98 V,
£ 0.010~0. 100 mg/kg AN Bl P, 4 Fik FF BRI 7E 15 21 4 SR RILSR Y o A9 S 35 ISR 79% ~ 95% , 28 S+ 2B
4. 4% ~8. 6% , T KR 0. 001 mg/kg, E PR 0. 005 mg/kg, HBEHF FRMETE 2 g FITE g A ML 05 50 b A 5 1
G394 13.2 d,10. 6 d, JE245 )5 21 d.28 d,35 d WAk AP S i 2R ik Y B mE 8% BA St 39K 0. 070 me/kg, 18T B GAR 1
PRAE MR BAME . I IR 8 vy, A i, SRk R4, T DARH o 51 b 2 FF e ) ik B A
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FESES. S667.7 XERFRIRAD: A XEHS: 1000-4440(2016)05-1177-05

Degradation dynamics of difenoconazole in mango

ZHAO Fang-fang, ZHANG Yue, LYU Dai-zhu, XIE De-fang

(Analysis & Testing Center, Chinese Academy of Tropical Agricultural Sciences/Hainan Provincial Key Laboratory of Quality and Safety for Tropical Fruits
and Vegetables, Haikou 571101, China)

Abstract: A method in which acetonitrile was selected as extraction agent, declustering potential voltage was opti-
mized to 125. 9V, and collision energy was set at 32. 98 V, was developed for the determination of difenoconazole residue in
mango fruit and flesh by UPLC-MS/MS. Difenoconazole residues in the mango from Yunnan and Hainan were detected. The
recoveries of difenoconazole in mango fruit and flesh ranged from 79% to 95% at three spike levels from 0. 010 mg/kg to
0. 100 mg/kg, with the relative standard deviations of 4. 4% to 8. 6%. The lowest detection limit for difenoconazole was
0. 001 mg/kg, and the limit of quantification was 0. 005 mg/kg. The half-lives of mango were 13.2 d in Yunnan, and 10. 6
d in Hainan, respectively. The residue of difenoconazole was less than 0. 07 mg/kg in mango 21 d, 28 d and 35 d post ap-
plication. The method shows high accuracy, high sensitivity and good linearity for the detection of difenoconazole residue.

Key words: difenoconazole; mango; UPLC-MS/MS; degradation; residue
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FIBOH €0 35 - R IR B i 12 HLey 0 3% BT IR
iR R B AT DR V0 52y | 5RO e A R L,
o BRI o3 B N B R0 R . (ELR ol T AR T
PR A R, SR SRR (3% - o 3 A 3 0 ek
e LR AL (300 C 2 A7) A RE I, By 7 A
FEAAE ARG, R R W, H
TR TP R W (4 BIF 5 AR p AR A S
SRS PR AR L T A A i Bk
BATH AR AT O 1 R WL SCHR Il . 28 T ik, A BiF 5
SE T 2R PRI A 2 R o B B T i S 2 B
RORAR T -H3 B T3 20 M 07 1, IF A8 = 1w Mt e
PUMBRERT T )5, LAY 3 A0 2 ik TR 20 s A
PR B Al T, i 2 B R G BT it
B, [7] s A0 S % Ik R BRI A v R B A A 2y
HiLRtEES%

BRSO

1.1 iKIEH#Y

7 1 SOV €, 3 - E K B %A ( 36 B AB SCIEX
NHE]) T8 R 4 AL (FE R IKA #EH]) | Hitachi /5
AR B HL Himae CR 22N ( H 7)), PSA B0,
900 mg MgSO,+150 mg PSA ( Waters K451 ) | HEfik
FH BRI BRUE 5 (752 % Dr. Eh-renstorfer GmbH 23 #] ) |
s NG & H be T TR 2 oh €635 2, 01k R
(140 CHEEE 4 h) , KRG . 309% A ik H PR 07
M, g R SR R SR, R,
VR IR AV T R R R BT, bR
BRI . TR PRIBOCR Bk B A B4R E 7 0. 01 ¢ F 10
ml 25, B R 2 45 21 000 pg/ml,0~4
CIRATE
1.2 KW H*
1.2.1 #&od  MEFMFE 10.0 g FFMHKFET 50
ml B0 H A 20 ml ZIERER &k, 20
2 min, 8 000 r/min&5.C> 5 min, B I 20 ml E)A
50 ml B.OE T (BUEIA 10,0 g Bt i NaCl) | jig
IBIE2) 1 min,8 000 r/min &5.0> 5 min, B 10
ml fITAZ|2EH PSA FIJE/K MgSO, BB .0, i
BIR2A) 1 min, 8 000 r/min &[> 5 min, B 1K 5
ml, 3 0. 22 pm AHAHIER , UPLC-MS/MS Jll5E ,
1.2.2 & Figam &4
1.2.2.1  @g &0 WA 635 A ACQUITY
UPLC® BEH C18 (2.1 mmx100.0 mm, 1.7 pm);

IR 35 C ;IR aAH: LNE-7K; ik . 0. 25 ml/min ;i
FEi S pl, BEEEVENRRF UL 1,

®1 RIBHEEEBEF

Table 1 Gradient elution program of the mobile phase

S} [H] ( min ) G K (UL
0 10:90
3.0 90:10
5.0 90:10
5.2 10:90
7.0 10:90
1222 Jigsltr BOk & rr: mmiss R e TR

A (ESIT), 2 /W Wi ( MRM ), W5 %5 H JE
5500 V, W55 AR E 650 C, E LS IE 3.79%10°
Pa, B IMIA R 3. 79%10° Pa, K47 S 1. 38%10°
Pa, i< E 4. 14x10* Pa, ST AHJE 10 V, Wi
B BB T (406.3) ERE B T 2510 EHEE T
337.0, X0 f R Al e S E TR AL

1.2.3 EHEAETENE B ERERE
Tk FEY BRI o v 8 TR A 2 R 4 SR RIS PR S R
Hh A X B VB 435k 0. 010 mg/kg 0. 050
mg/kg 0. 100 mg/kg ) 3 NERNIAKN- 2 1. 2.1
HEATRE S RTAL TR 4207V 1. 2. 2 SRAFEATR I, A
TINS5 5 Wk, 153 10 e 5 K AH XoF A o D 22
(%2),

1.2.4 & RK &

1.2.4.1 MRS SRI—Wit 2 2 KUY
Jr AT, DAERERI 2 (250 mg/kg,a.i) [ 1.5
FEXTTE IR SIWESE 1 R, T AR /INXWE 3 f% 3 R
52X BRIV K itiZh 5 0 d1d.3d.7 d. 14 d.21
d.28 d.42 d.60 d BUREFFI

1.2.42 FAGRERIRE  DIFEREF = (250 mg/ke,
a.i) 1.5 HELE B (375 mg/kg, a.i) 20 0liti 25 3
A4 U 2R 10 d, B/NIXIE 3 FRe 2R3 IKGE
56 BRI v /K, ARt 2h ) 21 d 28 d.35 d 43
ISR AR 4 R R RE S AR

1.2.43  FEABIEI  BEPLRAE SRR AR J7 1)
Kb o R VB AR TRRAL R 2R R A,
THEORFR B it 5, 2 R SR AT (R IR T 2L AN
GIJBOH R ASIH ), 195 40 43 5 B 250 ¢ A,
=20 C VKA RIRATE
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F2 ERERRFEARGRPRIMZEE R IR R O 12 K8 X iR E
RZE (n=5)
Table 2 Recoveries and RSD of difenoconazole spiked in the whole
fruit and flesh (n=5)

E;ZE %J%i?égk = (% ) Eiﬁﬁ
(mg/kg) | 0o m NV VvV ¥

EPS 0.01 91 93 93 95 84 91 4.5
0.05 99 100 97 91 91 95 4.4
0.10 87 89 99 97 92 93 5.5

R 0.01 82 72 8 8 71 79 8.6
0.05 79 8 74 83 83 8l 5.4
0.10 88 88 94 98 105 95 7.3

2 R 5500
2.1 REVEHHERE

PRk IR 5 0 T A ALER, S = W O
JIE PRI FN G e 3 8 351 X A ik HH R e R —

224 000 -
220 000 * . . .
z .
=
216 000 - S
=
E
212 000 F .
.
208 000 : L L )
125.0 125.5 126.0 126.5 127.0
FREHLE(V)

Bl EEE(L) MAEHERE (F)HMRK

SERRIBGCR, H T W e b SR, X ER B
ISR YNAS Ak NS R 2 G (A S Bk S
PRI, 643 C GV R S U 57
2.2 MWl HRIERE

R ik FE AR A 2 R i ) 0 I, R S A
WA IS8, ABFSE R ACQUITY UPLC” BEH
C18 AR 5 XoF 52 Wi 8 55— W) 17 {1 22 38
F18) D TR0 i 2 50 2 7 W Rl 92 i A T 004k (TR
1), 1815 Bl 5 8 9 2 25 R F R I, 2 R L R R
125.9 V IF, 85— me 3 {F e K, R e o A [
EEFEHIE N 125.9 V, AR EAER , #1551
M (BB K, MRl FE AE A 32. 98 V i, 28 i Pk
PRAETR I 437 B 7 VAR 3, P39 o il 4 B A UL
SR, BT DA B L ol 125.9 V, fiffERE & R
32.98 V i B INERAERTE S 8. i HirY
FE 4.05 min H 06 P B3 B [R]SE 001 K4y 5 R R
Ut 2Tk F PRI I AR HE VS VR (0. 050 wg/ml) fiEfk
Ji R B U B e S U LR 2,

250 000
200 000 | o * o
* * .
—_ *
0 *
Si1s0000F ¢
;\U_E/
,]E
= 100000
50 000
0 " " " " )
32.4 32.6 32.8 33.0 332 33.4
T RE (V)

Fig.1 The optimization of the declustering potential voltage (left) and the collision energy ( right)

2.3 tREHEREMTER

TEF R 4 0,005 ~0. 050 pg/ml B, D)l
AR Y S A A by, LLAH B A o W09 BT 5 Wk T «
(wg/ml) R AR A 2 i A v it 2, R Tk R B R A
HEMZR I T B R . Y=2e+7x+20 025, #H5¢ R4k
40. 996 7.,

24 FEEBE RBRTERREE
241 EARMERAEZFE  mE 3,3 ADUINK

AP R A R Y RICR R 91% ~95% , B S+ R
BN 4. 4% ~5. 5% , 15 5 A HP -2 KGR N 79% ~
95% A5 2K N 5. 4% ~ 8. 6%, AW 2 LA K AH %o

T 22 359 76 A 24 5% B 4 00 ofiE ) SR RS R et
T E G PELF W AR B AT AR
242 RHAE RS ARSI IN—E 21
R ik R BRI A, SR IO B S TR S R DA 3
A3 A5 W L HSF T XGT 7 P A9 o J o e 1O, R Tk Y 2R
Wy VA YR A 0. 001 me/kes; 3% 10 f545 e He s T
XoF o7 PR i e T S P Tk R T
FEEFRR 0. 005 mg/kg, R AEUE RF G 2 Bk IR g A
R A RTITER
2.5 FERRMEEZRPIEBIS

I 1.2.4.1 4TS, [R5 RAERE S EAT
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Fig.2 Total ion (left) and quantitative ion chromatogram ( right) of difenoconazole

DN SE 2 P A T 19 L ) 24 ik P A s 3 e ity £ D, %
3. MK 3 hnl LAE H A8 R PRI £ 2R rp 1) T
MBS R hE R, RN
Y=0.499 9¢*™** R*=0.8440,T,,=13.2 d; 1
TR AY=0.572 0" R*=0.8670,T,,=10.6
do W25 60 d, A7k P PR METE 25 e | e T b SR
BRI R N 97. 5% F199. 0% (% 3)

0.7

0.6

& TSI Y=0.499 4600526 R22(0.844 ()
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Fig.3 Degradation curve of difenoconazole in mango

26 FRPARBAEERERMEAFHRAEKE

T IR A LRI PR rh Rk HH BRI ) B 2 R o A
FaMFES, ME 4, ERG LRI 21 d,
28 d M1 35 d Bif, ik H FRIRAE 2 pg 1 SR g e o R
SR TR AR AR RN F 0.070 me/ke, T
GB 2763-2014Hv A e ik I PR AE 15 S rh ) B KBk
FFRR N 0. 070 mg/kg, PRI YA AR 75 S Asf 1 A R g
2521 d.28 d 35 d 424,

£3 FRARBETRPHEES

Table 3 The difenoconazole residue detected in mango

. B i 2
(o) RER MR RER R
(mg/kg) (%) (mgke) (%)
0 0.406 0 0.521 0
1 0.395 2.7 0.488 6.3
3 0.342 15.8 0.346 33.6
7 0.266 34.5 0.287 44.9
14 0.050 / 0.467 /
21 0.259 36.2 0.270 48.2
28 0.250 38.4 0.273 /
42 0.081 80.0 0.096 81.6
60 0.010 97.5 0.005 99.0
SRR

R4 FRATMEZFECRERNMEATHNRLEKEE
Table 4 The difenoconazole residue in the whole Yunnan mango

fruit and flesh

. W2 i 4 [}ﬁfg}j 5 B (mg/kg)
(mg/kg,ai)  WH 51y 8d 354
S 250 3 ND ND ND
250 4 ND ND ND
375 3 0.0340  0.0150 0.0340
375 4 0.0510  0.0430 0.067 0
KA 250 3 ND ND ND
250 4 ND ND ND
375 3 0.0020  0.0004 0.000 3
375 4 0.0010  0.0030 0.0010

ND hAAE
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Table 5 The difenoconazole residue in the whole Hainan mango
fruit and flesh

e s 2 4 . ijrjélj G (mg/kg)
(mg/kg,ai)  WH 51y 8d 354
E2S 250 3 ND ND ND
250 4 ND ND ND
375 3 0.030 0.051 0.023
375 4 0.039 0.042  0.025
RA 250 3 ND ND ND
250 4 ND ND ND
375 3 0.010 0.008 ND
375 4 0.007 0.010 ND
ND Fy KA
3 45

EN IS TER DR Sl B S ERTY R = VAN
SRR PR rp 2 ik PR PR IR 7% R i fot s 265 1) e v RO
AT - FR I T S A 0 v . MR SR AR S R LA
I, AEARLFN NaCl 5 W 0 A7 76 A HT 48 T w] 3 0 g
TR, (I K R sy )2 | IRl 25 5
PRI S T NG, B R TR —3 0T
Pedemi,

FEVBCAE B 1% BTG 25 40N, A6 il 9 D7 vE 4 PR
°0.001 mg/kg, HF dh T 345 I =103k 79% ~
95% S REN 4. 4% ~ 8. 6% , )7 VLN RBUE K
BRI G AR B i 2k . S IRE
GRS R R ik Y BRI 1) % B PR A o AR O VA 5 4
T TP R ik IR B AT

Tk F PRI AE 2 B I e T e SR o 1
A3 13.2 d F110.6 d, 7E 2 7 A R 5 5 51
R R R A R R W IR AR 1.5 AR
Fl WP SRR AT 3 O 4 IR, KRt 25 )5 21
d.28 d.35 d SRAf, 7E 5 K SR A R ik FE B (1) 5
B /T 0. 070 mg/kg,
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