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Effect of Some Variation Factors on Dissipation of Tebuconazole in Grape

Seong-Soo Han', Seog-Cho Lo and Sang-Yong Ma"

(College of Life Science and Natural Resources, Wonkwang

University, Tksan 570-749, Korea, "Division of Life Resource Science, Woosuk University, Wanju 565-701, Korea)

ABSTRACT : Dissipation pattern of tebuconazole was evaluated by establishing application methods of the fungicide,
paper—baggmg of grape during growth and washing of grape after harvest. Application times increased from three to
five resulted in high levels of residues in grape. Tebuconazole in grapes was present in different residual patterns
with periods after final treatment, ranging from 7 to 25 days. Significant differences in the residual patterns were
also found when tebuconazole was treated during three different application periods, possibly due to meteorological
condition and/or grape growth during each period. At the range from 2.5 g to 7.5 g of grape granules, residues
were higher in small-sized grape than in big-sized grape and were mostly distributed on the peel of the grapes.
Paper-bagging was a critical factor for reducing the fungicide residue on the peel. Flesh of bagged and no-bagged
grape had very low level of residues, 0.01 mg/kg and 0.05 mg/kg, respectively. Residues on grape was effectively
eliminated with the washmg methods suggested, a consecutive sinking-washing system. Using of detergent solution
during washing showed maximum residue reduction from grape. The washing methods showed effective action on the
removal of lower content, providing complete elimination, or almost, of the residues.

Key words: dissipation, grape, residue, tebuconazole.
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Tebuconazole [(RS)-1-p-chlorophenyl4,4-dimethyl-3-(1H-1,
24-triazole-1-yl methyljpentane-3-ol]-2- ergosterol 33Hd-& =
S3h= triazoleZ])] AFAEA (Fig 1), 243 AFols EAd]
7Qste] gt Azl A8 3 gl Aol 92 it
AR AT, T, Su, o] 5o BARS v, 25 5

A R SHIF o) BF B, AT Sl de) A8
2 ey, 58] 3R] bt 2% AP BP0

of g WAEIH} EL opARA ARNETL v .
210l AHE 53 tebuconazole?] YY1 583 Acce-
ptable Daily Intake, ADI)i= codexoll4] 0.083 mg/kg body
weight 2Hsglom”, $ejugle|AE Tebuconazolee] 7
F51871F 2AA codex A2 E Qg8k] Fasta gk $-
HuEelld g ARE7IES AF R AA

FENEHT st IRSEVIES Al Slet teb-
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Fig, 1. Chemical structure of tebuconazole. 10
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Aol B9ole 18 AHE TeARE o) Awne
77} 18] 9 28 7k sl

NEFE 2 FH

8850 TTA)F 2 kg blender (Waring, USA)Z o}
st FEelL 25 g& Hate]l HF 418 acetone 120
mLE el 087 1%, FEAND. FEEE o
¥ 40 mL] acetone® 3 FAL Bl 8715 Hof ojolz) g}3od
oh 3 A9 40T S Ut EEA} Belefrol
#7131 20% 21g94= 713k 39 dichloromethane .2 50 mL
33]o] AR AHFHIEIAT) Dichloromethane ¥4 sodium
sulfate anhydrousdl] S3}A1AH =81 ¢k 20 mLe] dichlo-
romethane© 2 G8-718 A& Fof FEdlz} glale] 40T
TFZoA S E53A

Chromatographic column (15 mm id x 40 cm glass col-
umn)ol] 130TCeA 10A1Z7F EA3HA7 silica gel (70~230
mesh, Merck, Germany) 10 g& 100 mL dichloromethane ©.
2 F4 FHANZ Y, 2 am E°]2 sodium sulfate anhy-
drousE ¥tk %o F=AEE dichloromethane .2 10
mL¥ 23] A g3fste] columndl] 7}ERACE HHo] k&
=7] ZAe) 100 mL ethyl acetate : dichloromethane (1:4, v/
v) EFAS EAA HE)a, 150 mL ethyl acetate : dichlo-
romethane (41, v/v) TN GEAA FUSHAT o 2
& 40T 24 AEES5T 5 5 ml acetone 0 & A&
331 Table 1 2719] GLC/NPDZ £433}o] chromatogram/s
o] Vb peak areazho @ ARS AE3IHTH?

EMHO| sl~E

FAg] 5 nlAE 25 gofl tebuconazole 10 mg/kg F
=8NS 77 500 UL ¢} 125 uLE A7iste] 02 mg/kgd)
006 mg/kge] HES 3uhg sl 37]e] EXHAE
3t g 5 B AE Stk
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Table 1. Gas chromatography condition for analysis of tebuc-
onazole in grapes

Instrument GLC system (HP68%0, Hewlett Packard, USA)

Detector NPD (Hewlett Packard, USA)

Colurmn Ultra-1 (25 m x 0.32 mm id. x 017 pm film thic-
kness, Agilent technologies, USA)

Temperatures  Injector: 280°C, Oven: 270°C, Detector: 300°C
Carrier gas: nitrogen 2 mL/min.

Gases Detector gas: hydrogen 3.5 mL/min, air 60 mL/
min.

Sample size 1 pL

uconazole®] HEFE X7k 143%0]9th. GLC/NPDS 4
HEHR 005 ngo2HEH 4=H ¥ F tebuconazoled] 7
Z3le 001 mg/kgolirt. B4 3482 005} 0.2 mg
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Table 2. Recovery of tebconazole from grape sample fortified
with two concentration levels of tebuconazole standard

Fortification Recovery (%) Detection limit
(mg/kg) 1 2 3 Mean (ng/kg)
0.05 U7 N6 879 917435 -
02 B5 %8 898 9BA35 '

Table 3. Residual amount of tebuconazole in grapes applied
several times with tebuconazole under no-bagging condition
during different periods of the fruit-riping season

Application Application time Residue

period (DBH)” (mg/kg)”
Untreated control - <0.01

June 19 to July 25 43-33-25 0.15+0.03

33-25-14 0.25+0.05

43-33-25-14 0.22+0.08

3325147 0.73:0.12

43-33-25-14-7 0.38+0.11

June 25 to Aug. 1 44-33-23 0.22+0.04

33-23-14 0.54+0.06

44-33-23-14 0.66+0.15

33-23-14-7 1.3320.13

44-33-23-147 1.28+0.12

July 6 to Aug. 12 443425 0.130.02

342514 0.39+0.07

44-34-25-14 0.4610.16

34-25-147 0.85+0.08

4-34-25-14-7 082012

IDBH: days before harvest at August 19.
“Mean values for triplicate samples with standard deviations.
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Fig. 3. Residual amount of tebuconazole in the different weight of
grapes,
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o} Es ¥5ol 19%T AFHEE IHRANZIEHAA
Ak 200195 ALFEH 20295 7R7H] AddR ”H&
o zAsle g Abgo] s ARF 00089 ke
Hgll Husiych oebd Txe e 23 tebucona—
zolee] 2013 2e- Table 30141 At AFZ2 133 mg/kg
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#F WslE 2ASIIcHTable 4). Apj77r 2 HE 2 53)
Agste] AA o] A5F3k] 086 mg/kg FF9 TE AR

o ol 187 Aga B2 Bl 1~28) HF Al
Z}%Er o] o B5~67%7} AA=Y A, xlx%a] 33) A4
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Fig. 4. Bagging effect on the residual amount of tebuconazole in
grapes. Grapes were bagged with paper at 44 (A} and 31 (B) days
before harvest and tebuconazole was applied five times at 44, 34, 25,
14, 7 days before harvest.
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Table 4. Effect of washing on residual amount of tebucon-
azole in grapes applied several times with tebuconazole un-
der no-bagging condition

Application time Washing methods”
(DBH)” Sinking Washing
Untreated - -

443425 -
Water

Residue
(mg/kg)”
<0.01

0.15+0.03
<0.01
<001
<001
<0.01
<001
<0.01

Detergent

W N = WK =

0.86+0.13
0641011
0.28+0.07
<001
0.3140.05
<001
<001

44-34-2514-7 -
Water

Detergent

W= WN =

Tebuconazole was applied three and five times from July 6 to
August 12, DBH, days before harvest at August 19.

*Washing of grapes has been done by the following two steps;
firstly sinking in water or in detergent solution for 1 min,
and then washing with flowing water at 5 L/min for 1 min.

9Mean values for triplicate samples with standard deviations;
<0.01, less than detection limit (0.01 mg/kg).
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