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WE: 23 TRALBAEAFELE  ENALE PR GI Tk, MAT ALBEEFEALE THARABHIRARL
%G . KA TR, Carbon/NH, BlABFRAZAE, HPLC M E ., 5t T=d . #dH BT T @ RFKE. £ 0.025
~0.2 mg/kg FmEE A, RABEFER. A, L P FHEKREH0Y~107%, BFFHHA0.7%~3.3%; F ik
TR EEA 2XI10 " g, RAKREHARE A 0.025 mg/kg, KRB AEZA AR FEFTHFZTHH>A A 16.3 d,
16.9d, EXEFHFERIMH AN A 16.3d,19.1d. £25)5 60,75 d KW FE P RLEXRE FHKT 0.05 mg/ke.
X OB iR R FE, 1 kA&, M KRE

hESZES: S4817.8 XERERG: A MEHS: 1673 -9868(2014)10 - 0019 - 05

I MEBE (Tebuconazole) i —Fp =K R B HI . B REA BT iR ZMEY RS M A AR ERED Y,
ERERC ZNHTEFE . DNE . BR . ERSREY L E PG, BE S ms B 1) Rk e E Y & +
BEh gy aR R e et E 2 Bz e EN Y

H A, 26T 2558 B AR I ik 32 R T A 835 2 (HPLO) VY | S A% (GO | S
T K 2 (GC-MS) M i i ORA €633 5 3% 7% (LC-MSH P Horp, GC-MS 5¢ LC-MS % B H Ay
B B B, TR AR R AR A LN H 22 B — e BR . AWFSR @ Sr T HPLC W oM BEE A e BRI L
A e R B AT, RESN A LI HR L, Carbon/NH, [ AHZE B G46, HPLC W5, I T = 5§ A
AT T B AR . B A PN M RE TR A 2 A R AR . DA PR 2 Bl A ELE TR
% S e B AR A R 2 B e R S

1 #MRERE
1.1 #% #

Waters WA 354 (2695 2EAMGMIAS) 5 T18 W&y 73 34 Bibl (8 [ IKA £ HD ; R-210 BefE 28 K AL (K
+ Buchi A7) ; Agilent Bond Elut Carbon/NH, [EAHZ B (500 mg/6 mL); A e R IR A 4 C L o ph
SIRTAES T A BRAED 5 S FE AR o R R A R B R g b, 4R 96.6%0) 5 HEE (A Hral. g
gi); NG, AP EE) s G LA (140 “CHLEE 4 b, IR ZE R . I K A Ok 7

M E RS A R . R AR ERE, WM O T o M ETEE, 505 K&,
1.2 /&
1.2.1 &K%t
1.2.1.1  WiRshSiK

A 5 2R — Wit 24 Z2 R BURE 7 SR B AT, #E A A4 KOIRAS BBCH 4520 70 BF DL 337.5 g a.i. /hm* (1.5
il 72 500 ) X A AR I IR A AT WESE 1 R, SRR X AT K. B AER/NX 3 BR(EHER/NX 20 mP) . 3K
HFE, 255 2h,1d,3d,7d,14 d,21 d.28 d,35 d,42 d,60 d BUEE S FR.

O W HEW. 2014-02-02
RAETH. HRE HRRER S E (311060) 3 4 9 H).
TEE R A B (1987 -, L, IWRFT A, LIWR G, W+, FEMNFARZGFRE Ir i w5,
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1.2.1. 2 mZAFREIAR

TEFFE A KO A BBCH 42425k 65,69,71,72 BFLL 225 g a.i. /hm? (EFEFI &) | 337.5 g a.i. /hm’
.5 5O MEZS 3.4 K, ME2yEbE 10 d. XHE XA LIS K, B/ 3 HRE#E, 3IREE, KRtizyn
[ BF 45,60,75 d 23 R AR 48 . A DA T - 3 o AR U
1.2.1.3  FEMAHI&

(D MALREFEN FORFEI M K& b, Ty BAMERRERM 12 &L FEHEANFENEK, X F
BB R, BN IIRS CGER . TR ME TG R A1), Uik 465 J5 B 250 g #E 5
—20 CUKFHR HRARAT.

(2) THERE AR AL B 8 6~12 A, B IR e 5 1) O 08 £ 45 R A 15 em IR R4 14,
AT REMNAR 1~2 kg, F LR RO E L0, STMRAE, WU 200 g FEfL, —20 CUKFEY
1.2.2 B &
1.2.2.1 # W

TrRErE a0 PR R A AL i 20. 0 g B TR, i 40. 0 mL £, 2 000 r/min 2J3¢ 2 min,
g, DRI BT 5~7 g MALAIAY 100 mL HIERE N, KIZUED 2 min, EE FHE 30 min; 702
JE B EIE W 10 mL 2 100 mL BURER P22 ZZE T, A 5.0 mL & H - HEEO95. 5 V/VOEMIRS,
k.

T HERE S BRI 20.0 g #EA, BT 200 mL HEEERE S, I 40. 0 mL 2N, EAEERGH LIRY
$EHL 30 min, 1F P8, WMWK FHERFEHN, HAPEENE L.
1.2.2.2 % fk

5.0 mL S W BE-HEE95 + 5 V/V) ik ¥k Carbon/NH, [& A2 BN KE . 24 3% 18 3 35 FE 0 Bt 2 26 1
B, 37 BDEIA R AL W, 100 mL BB s 5.0 mL Z & W AE-H EE (95 = 5 V/V) i i 8] g
Be A% B W J5 Wk Pk Carbon/NH, /NAE, BHE 3 WK, WHEREHKZLZET, 2.5 mL AiEHBEA, ZUENHK
(0. 22 pm) 3t 385 FF M.
1.2.2.3 K sk

WS 4 FrAE . Sunfire™ C18 (4.6 mm X150 mm, 5 pm); AT 5544 . P 220 nm; AR 40 °C; i
BIM . ZHEIK (G50 250 V/V)s . 1 mL/min; #EFERE 10 pLs £ B EE 10. 13 min.

2 H#REHSW
2.1 #tRAEMZEREMETEE

P R R 2 F T o SO AR AERE T (1 g/ mL) B VRORE €5 11 D0 1D 1. T 1 BT, 0 e AR B R I SRy
10. 13 min. FHBERCHI AL 100 png/mL W BERR HEI 35, 1B i B 0. 025,0. 05,0. 1,0. 5,1 pg/mL prif
VW, R AR TR E B DA TR ARURT e BE 25 Wl Bm o it 2. 45 SR R W M B2 AE 0. 025~ 1 pg/mL (5 [ Py 2k
R, M5 y=21 5142 —99.497, #HEZRE M 0. 999 9K 2).

0.002 81 24 000
y=21 514x-99.497
0.0021}F - 18 000 R*=0.999 9
IR P i
Eé
= 0.001 4 E 12000}
0.000 7} 6000k
0 I T X I 1 21 B — L 1 0 I
8.64 896 9.28 9.60 9.92 10.24 10.56 10.88 11.20 11.52 0.2 0.4 0.6 0.8 1.0
min SRE/(ng - mLY)

B1 KMERERREEE B2 kM EFAR A 2k
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2.2 HAEKRBE. BEERRGE
2.2.1 EAHERIEEE

FERERE | BN A RS T a8 I — 2 R I B AR o TR TR, R O e R JR)
502 P 0T R TR I B R I RE S S LR 1 R T AT AL, 3 AN ERINK VAR A A B RO [l R 9895 ~
104 %, FHXTFRIEMZE N 1. 1% ~2. 7%, FEER BB EIYCE T 80% ~92% ., A X A5 MW 258 0. 7% ~
3.3%, fELIEPERI RNy 104 % ~107 %, FAXFARMENR 220 1. 6 %6 ~2. 4 0. [ 38 DL K AH X s o O 22
PITEAR 25 5% B8 i 00 v 0 SRS BRI e T ik I A MR A, TG AR AR B A AT I R

1 BELSE, EAMTELSRHRMEWENEKEREMIFERE (n=5)

B 40 B IR S Irl e R/ % 7 AR X A i 2

/(mg kg D) I I Il I\ V T /%
Eov S 0. 025 105. 9 105. 9 100. 0 103.9 101. 9 103. 5 2.5
0. 05 97.0 103.0 104.0 101. 8 100. 0 101. 2 2.7
0.2 98.7 98.7 98.9 96. 2 98.0 98.1 1.1
R 0. 025 94.0 85.9 91.9 92.0 90. 0 90. 8 3.3
0. 05 80. 9 80. 9 81.0 77.8 80. 9 80. 3 1.7
0.2 90. 5 92.3 91.5 91.9 91.7 91.5 0.7

1 4 0. 025 107.1 104. 9 107.1 102.5 107. 1 105. 7 1
0. 05 104. 5 106. 7 110.1 109.1 104. 4 107.0 2.4
0.2 101.0 104. 8 105. 4 103. 7 104. 2 103. 8 1.6

2.2.2 FikEMBE

D7 ¥ ) RAFRE SR FH S /NG S R ARG vk B R Rom . /MR . 2 X107 g, HAELE ER KL
b IR R S8 . 0. 025 mg/kg, T VR RABUEFF G IR AR 24 5% BF 1 70 BT 2K
2.3 KMEAESFEMTERHEBEDS

12,115 121 2 ik AT sy, R0 REEFAEM LIRS, ST R0, = 5 A g P LY
TR P i i 2 DL I 3. NI o DA Y TH IR & — R sh S0, fE B b T Ff sh 28 7 1 0 3R
ZHi: C=1.195e "% (R?=0.9756), T,,=16.3 d; ¥F§: C=0.521 2e "%, (R*=0.896 7), T,
=16.9d; 7E IR BIA TSI N = C=3.942 9e 2%, (R?*=0.940 1), T,,=16.3 d; #F7:
C=09.431e *"%, (R*=0.958 7, T,,=19.1 d. ifiZ§J5 60 d., LMEEETE = RF . 5 PR b 75 45 1 10 B i %6
A5 90. 5% F 94, 2%, HE IR 16.4 d 1 16. 8 d. 7E FIE 255 60 d RS2 R 92. 1% Fl
90. 2%, Hm=W K 16.3 d 1 19.1 d.

16 12r

* & * 2H
; =3.942 9g0.042 61
n 57 = -0.042 6x n 57 Yy
~ 12 ! f? ;612326 ~ R=0.940 1
2 s 28 3=9.43 100363
E o8f R™=0.896 7 &g
I o [
B oy
ﬁ 04 L ﬁ 3
0 1 1 1 1
0 10 20 30 40 50 60
B ig)/d B ig)/d
ABE Bt

B3 KMEESERTERAGREGLS
2.4 KMEAEEMITERINRLRKS
Fie AR B T, 43 B Ak I P 9 B A R AT 3 WA 4 RWE 2, R 10 d fE e — IR R 2
Ji 45,60,75 d REEAGIN AR B 1, BTN g S UL 2 fnsk 3. N 2,3 "I, IRMBEEYE =~/ i A6 L FE TR TR Y
FREAE IR . TERJG 1 RG2S )5 45 d Bk 0~0. 028 mg/kg Z 1] ; 60 d BF A 0~0. 041 mg/kg; 75 d It
H0~0.034 mg/ke. KMEREAE G R FAELERTHERA RSN . ARG 1 REZH)E 45 dBFH 0~
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0.100 mg/kg Z[8]; 60 d B H 0~0. 043 mg/kg; 75 d B H 0~0. 046 mg/ke.
RS 1 R Ja m 5 60,75 d 3 DL S W3R A #5045 S 86 TR v o mae /52 19 7k B o 39 R o
0. 05 mg/kg(GB 2763-2005 H #4213 e B 76 77 £ P A e K R VR 4R B IR o0 0. 050 mg/kg). BPU 3K 7 #&
IR R R 8525 60,75 d ¥ % 4.
x2 REEEFE. ERANLIERFHNERLAREB=E(ZE)

. 5 24 1 M5 24 1] i IR FREWE/ (mg » kg™
Fe & /(g a.i. /hm?®) /d B R 45 60 75
L) 225 10 3 ND ND 0. 034
225 10 4 ND 0.03 ND
337.5 10 3 ND 0. 041 0. 026
337.5 10 4 0.028 0. 039 0. 031
] 225 10 3 ND ND ND
225 10 4 ND ND ND
337.5 10 3 ND ND ND
337.5 10 4 ND ND ND
+ 225 10 3 0. 204 0.198 0. 220
225 10 4 0. 356 0.311 0. 298
337.5 10 3 0. 627 0.997 1.011
337.5 10 4 0.712 0. 346 0. 466

& | e

T ND MR T SR AR ok 2
®3 KUEBEEEE. EANMITETNSRLREE(EE)

BE 2 B “ﬁ“?ﬁ% : Mg 245 [ s W 25 K REWE/(mg - kg™ ")
/(g a.i. /hm*) /d 45 60 75
B 225 10 3 0. 04 0.028 0. 046
225 10 4 ND 0.037 ND
337.5 10 3 0. 100 0.043 0.028
337.5 10 4 0. 080 0.039 0.038
] 225 10 3 ND ND ND
225 10 4 ND ND ND
337.5 10 3 ND ND ND
337.5 10 4 ND ND ND
+ 225 10 3 0. 267 0. 601 0. 308
225 10 4 0. 369 0. 654 0.413
337.5 10 3 0.991 1.795 0.221
337.5 10 4 1. 049 1. 344 0.471

| o

T ND AR T SR G ok 2

3 & i

AT T MR AR A R I SR O, IR R ORGSR A T T
FF B AR R B Ay BT BRI BEAE 25 A AR B R LA A b i B s A 40 5 16,3 d i 16.9 d, 7E R e
WA 16,3 d R 19. 1 d. 76 2= v FHEE R 7 b ) e 28 5% B 45 3R WY, S R B R 1. 5 AR R i, X A
AT 3 UM 4 R 2y, RIRE 25 5 60 d Bl 75 d SRAE, 784 #5 S A PR vh IO 2 1Y) 5 B = 341/ T 0. 05 mg/kg.
(GB 2763-2005 FfHL e [5G e B A A7 45 TP A J R AR 1P 8% B BR i (MRL) 24 0. 050 mg/ke). 1% 7 I HERA B &7, AU
o MR TR AR M B A A A B el AR TR AR AR A
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Analysis of Tebuconazole Residue in Banana and Soil

ZHAO Fang-fang, LIN Jing-ling, GE Hui-lin
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 for the determination of tebuconazole residues in banana fruit and flesh and in soil was
established, with which the residue dynamics of tebuconazole and its final residue in banana and soil were
determined. The samples were extracted with acetonitrile and purified with a Carbon/NH, SPE column,
and then tebuconazole in them was determined by HPLC (high performance liquid chromatography). Two
field experiments were conducted in Yunnan and Hainan. The average recoveries of tebuconazole in banana
fruit and flesh and soil were found in the range of 80% ~107% at the three spray levels from 0. 025 to
0.2 mg/kg, the relative standard deviation being 0. 7% ~3. 3%, the lowest detection limit of instrument
for tebuconazole being 2>X 10" g and the limit of quantitation being 0. 025 mg/kg. The field experiment
results demonstrated that the half-life of tebuconazole in banana was 16. 3 d in Yunnan and 16. 9 d in Hain-
an, and its half-life in soil was 16.3 d in Yunnan and 19.1 d in Hainan. The residue of tebuconazole was
<C0. 05 mg/kg in banana harvested 60 and 75 d after pesticide spray. The method showed high accuracy,
high sensitivity and good linearity in this study. and is recommended for the work of evaluating the safety
and rationality of tebuconazole application in banana production.

Key words: tebuconazole; banana; soil; HPLC; degradation; residue
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