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Development of method for determination of tebuconazole residue in banana

TANG Jie' ,YUE Yong-de’ , TANG Feng' ,HUA Ri-mao'
(1. School of Resources and Environment, Anhui Agricultural University , Hefei 230036 ;

2. International Center for Bamboo & Raitan, Beijing 100102)

Abstract: A procedure involving an extraction and cleaning up steps and further gas chromatographic analysis

with NPD to determine residues of tebuconazole in banana is proposed. Residues of tebuconazole were extracted

from banana with acetone, and cleaned up with petroleum ether by liquid-liquid partition. The methods are valida-

ted with fortified samples at different concentration levels (0. 025 ~0.5 mg-kg ™). Average recoveries ranged from
70.37% to 99. 57% with relative standard deviations between 5.55% and 17.93% . Limit of detection is 0. 01

mg-kg ™ '. The proposed method can be considered as an appropriate method for monitoring tebuconazole in banana.
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RIENER R EARET EEH AR
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1.1 U8

Finnigan Trace GC plus S fH {81 {X ; RE-52 eFs
WK RN (LW HF WP T ) ; N-EVAPTM
112 Bk ¥ ( Organomation Associates, Inc) ; if# 75 I
SR KQ100( BT A ik (S A R A 7)) s SHA-
CKEER IR G & (LR EORFH A ) 5 SQ2119
ZIRERSMII( BB ER FREAR A .
1.2 #HAR#A S5

SRR (99. 0% , HZRE A .0, L) .

IR, A s, AR R 2 A 4l s SE 36 UK
REEK KRR ,450CHE 4 h,
1.3 K A*E
1.3.1 Apgdg&asl ()RR :-HAsZ—
L R HE R FREL S MBS 5. 0 mg, %5 F P9 il b, i
HBL 1 x 10 g-mL ™" fARMERFR

(2) A 28 5 1 4 < P9 R 455 A o B B )
J%0.05,0.1.0.5.1 F1 2 mg- L™ "B TARFF, HEAE ST
B, LUHRE R (ng) AHEARAR, 0 ET BN A A 4R, 1EAR
S
1.3.2 R#G&RM TWHERE, LK VRE
A B S BHELP BERE AU AR , MERG FRER 10.0 g £F
i T 100 mL BRZE=/AIRA, 2 AIInA— & R
MERE TAERRAE IR, RS, B AN [ B9 W08 o ok B
HEYE, BANRERE 3 N EL, FANRES A,
1.3.3 FHEMAGBHWWAE ()RR MEE
HIEERES T BIMA 30 mL NER . 205 . FEE. 2
PR B . I ER/ A Bk, B3 B0 5 mL 7k Rk,

2 g EALEN, 23 3 HEATHLARAR 35 SR B B S 3R $R IR
R P BRI, A I SR R R RO AT B3 b o

(2) ¥k B 2 IR BUR S A 250 mL #5301
Wb, A3 BN A 6] 9 BE AN A & i AL R
W, AT B AWEE . F RGBT EL 1 ~2 AL
L TR AR ZE i , 7E 45 C T RER4E 2
BT, G whEEE A A ISR
1.3.4 A A& Em &4 Finnigan Trace GC plus
S A % X, B NPD, {4 % % : DB-1MS, 30 m x
0.25 mm x 0. 25 pm FBHER:, BIEFIF RWEE
280°C ; BERE 1 : 240°C , A4 i AE s 2 JF FHiR : 60°C
%45 1 min; L) 40°C - min ' F F 280°C {£$F 1 min,
#5:99.999% A S, 1 mL-mn" ' ; BRK: AR,
16. 5 mL-min ' ; {42 S,. §K,3 mL-min ' ; 25,
160 ml.-min~",
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& (ng) N B ARAR, 05 0 Gk AR, ME R v th 2% (1
1), JRMEEEFRUE TRV SR B S 6 e 3
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y =5921019.080 1 x — 1056 105. 456 9

(R* =0.9914)

I TE AR AT G M B A o A £ LR 2 B
AyE/NMEHER 1 x 107" o, KK RE R
0.01 mg-kg ™' (R BEIHE] A 6. 96 min,

2.2 RN ERIWESL

TER AR 1.0 mg- kg™ BERERE 5 43 51
BN 30 x2 mL A[EJ$2REE I, LB T AR 3B
Xof ek B AR B TS I BRI (R 1) . BRE
B, FAPIRRAN S mLL 7K ASCER B 77 AR 8 fm [l i 8 A
BRI E R ik 84. T1% , B 5 H A B
FHBEHEEES, ERMKEN 1.0 mg-kg™ ' WF
FERESRIIA 30 x2 mL IR, o3 THURIRY 8
FE U AR 5 A 2R 50 3 1. 6 AN R R B e Xt 3o me B
BAmERCR RN (R 2) . SRR IBRYS
(30 +30) min Fri3 MV INE Y R BB, BB
53 08
2.3 HUHENWIL

TER MM BE R 1 mg- kg™ M FERES FH
30 mL PNER A ZEHUE R, 2 g EALE, MUBIR S &
FRE2 IR, K 30 min, & 332 BUR S 28 2 250 mL
B o b A, S TR AT R S R M A S AL A TR,
B ELEE 10% \20% F1 25% Filid AR A G AL I W 7E
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40.60.80.,100.120,150 Fl 180 mL Ff FAIR[E 4y BHWRESMACHT 2648 80 mL 10% FALAIE W Bt A
BUPR Z 3 R BE SR B NN B SRR . S52Rk &, JF 3 30 mL frihiE, 4L 2 IR(FR 3 Fik 4).
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Figure 1 The standard curve of tebuconazole Figure 2 The GC chromatogram of tebuconazole
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Table 1 Recoveries and variability of tebuconazole in banana by selected extract solvents %
fk 8/ mL i Hz N LR B R BR/ 5 T
Added water amount Acetonitrile Methanol Acetone Ethyl acetate Acetone/ Petroleum ether
0 29.26° 70. 45" 69.21° 69. 84" 41.61°
5 38.90° 55.12° 84.71° 39.58° 69.21°

HARNEFRERE =005 KFLEREE, TH.

Note ;: Different small letters followed the data mean significant difference at 0. 05 level. The same below.

®2 FREEBGFANEE B K EEERMER R m

Table 2 Recoveries and coefficients of variability of tebuconzaole in banana by selected extract methods

R R BB H]/ min & P 22 TR R %
Extract method Extract time Recoveries Standard deviation Coefficient of variability
P IR = Mechanical oscillation 30 70. 36 3.44 4. 89
30 +30 92.72 8.49 9.15
£ 7 53¢ 1 Homogenize mixer 5 63.29 9.52 15.04
FBFE I BUEE Ultrasonic extraction 10 75.49 23.02 30. 49

£3 SUHBBERERRBEXNEE FUKMEERMEN R M

Table 3 Effect of different NaCl solution’s concentration and velume on recovery of tebuconazole in banana %
WwE/ % FA&/mL Amount
Concentration 40 60 80 100 120 150 180

10 39. 73" 43, 23° 80. 22¢ 80. 44 81.94¢ 85.51% 85. 93%
20 30. 90* 32.34% 38.67™ 46. 50° 38, 32" - -
25 33.03* 36. 76" 37. 46" 40.25° 36. 03" - -

SHFT Over saturated 28. 98" 30. 69° 32.24%* 34.73% 33.53® - -

2.4 RWFHERWL SEEAL . &I 2 IRERBUH SR A 250 mL B 4 VR

B R, A E A MR A Sk A 80 mL 10% AL, 43 FiT 30 mL x
W FEVR N S BE R B AR S P Ay BN 2 B IR R B, 6 DURE T TR K SRR A TR 4
30 mL AR, BANA 5 mL KH1 2 g SULEH, ETHM S S CTRIERSG 26T, HAOMBEE R
%28 PR 30 min, 4R B2 R, SIFRBURFAIRIR AR AR SR G
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2.5 HmEKKIEE R

WX EEREETNRELERE 0.05
mg-kg ™' FERHERE G I A—E 1R B [ e R
PRI AR WO 45 Ik B 43 1l B A 0. 025,0. 05 11
0.5 mg-kg ™', SR bR 7y B S 9 HR BT 15 A

Tt B T Bl A, A A P A B S R R [ i R Oy

WITESEA I EORE . 4R RARS) , EH

T4 TESEE RIS BREXT I MEE R N E 4 R

70.37% ~ 109.23% , A5 5 R B K 5.55% ~
17.93% ,iZ5% 88 53 ¥ J5 ik WO MERR M ORE 1 1E 2 35 E)
PRDTFRER SIHTHIBR o TR MEREAE A P B N
Fzs (AR R g E A 3 TR,

Table 4 Recoveries and coefficients of variability of tebuconzaole in banana by different extraction solvent in liquid-liquid partition

B R ViRIS ¢ IR % PRI 22 TR EE %
Partition system Partition times Average recoveries  Standard deviation Coefficient of variability
& H %% Dichloromethane 1 71.29 6.73 9.44
2 71.57 4.56 6. 37
A & Petroleum ether 1 69. 21 6. 84 9. 88
2 84.71 5.78 6. 82
RS BEDREENRMEKSER
Table 5 Recoveries of tebuconazole from fotified banana samples
%ﬂﬂ%)ﬁ/mg'kg'l Bl %/ % Recoveries S5 [E L s % BRRE %
Fotified Average Coefficient
concentration 1 2 3 recoveries of variability
0.025 98. 12 109. 23 101. 39 102. 91 5.55
0.05 79. 64 70. 37 99. 57 83.19 17.93
0.5 85.06 78.13 94.53 85.91 9.58
RT:0.00-7.50 1.19 RT:0.00 - 7.99 RT:0.00-8.00 g9y,
304 119 5
E 30
2 2 : : w.
3 * 26 1.33E8
24 247 09 NPD
221 223 Analog
207 datal2
20
‘5 18] k=) 181
%5 163 3 163 189
£ 14 14 164 698
S 123 3 121 1.98
103 10 '
o] : 79 .
Aog 85 6.7,
47 41 39 4 499 594 676 79| 3 335 3'(?9 6.18 {i7.16 792
21 agh® (2)-‘.'?%)3 &3%264 5_53%' 76,43116 -'6.1_039 . S 6.44
8:0 1.0 2.0 30 4.0 I5'0I 6.0 I7'0 0.0 1.0 2.0 3.04.0 50 6.0 7.0 1.0 20 3.0 40 50 60 7.0

t/min

t/min

B3 FHBMTE(A).FEZA(B)MEE(C) PEmizimmy & ilE
Figure 3 GC chromatograms of ( A) unspiked solvent,(B) unspiked banana, ( C)banana spiked with tebuconazole
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RBSCRTT LI B AR R TR . AR IR AL
BER MR, 233 W — R 43 Be (T 20 WU - o
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VAR EDE b, BB AR AT SR AR A, 875
T B LM, X R A R AR I S
4. Wi B EA ks R 8 R A IR S
D) TR B, A7 BT 4R N R M5 B A b
Jr¥e, SHHEP IR MR TR B S TR, LA R IR E
A7l O R SR R BB RS SAE . R
EEGREEEN—ERB O E, —RERE
PIAT DASRAE

FEEFGEE (EPA) B T M BE R & K3
e FI/NFE P B AR B R E (MRL) Jy 0.05
mg-L™" Bk AIEAE P E MRL {25 4.0 mg-L7',
A4 E) MRL {24 0.1 mg- L0, Ak Abk 7 0 19
MRL{E 5 1.0 mg-L‘1 JWHO F1 FAO Wi #1737 T i mb
BEfy MRL fE39 % 0.2 mg- L', & 18 [H 4 19 B 4K
MRL {8 D Jz o [ ) 2 2 o o e B 0 % B PR R bofe
AT ¥R 8 A3 T IR M B B B TSR
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