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Table 1. HPLC conditions for avermectin B1 analysis

Mobile phase delivery system
Injector

Guard column

Analytical column

Detector

Mobile phase

Flow rate

Injection volume
Detector gain
Column temperature

: Waters model 510 pump

: Waters U6K universal injector

:Bondapak Cis, 37~50u, Waters 30X3.9 mm
: Waters, Novapak Cis (3.9 mmX15 cm)
:LKB 4460 model fluorescence detector

Excitation filter : 365 nm(bandpass)
Emission filter : 418 nm(cut off)

:10% water in methyl alcohol(v/v)
: 1.0 m//min
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Avermectin  B1,(0.956%)%} avermectin B1(1.027%),
avermectin Bl, delta 89-isomer(0.38%)2] ZEE &
Merck Co. 2% ¥ AFdstn ZFEA0] AME-H 4=
HPLCF o} FdaREAE-& AM8-3tQTh =8 Sylon
CT¢} solid phase extraction system(SPE), C-8 column,
aminopropyl columni= Supelco#| &(Supelclean®)2 A}
£3}92.1 pectinase(cat. No. P5146)9} trifluoroacetic
anhydride(T 8258), 1,1-methylimidazole(M 8878), dime-
thylformamide(DMF, D4254)% Sigma #A|&& A3
o} ¥ A}&3 HPLCS =22 Table 13 21 sily-
lated tubeZ A= Tway 59| WHade) wre}l AA8}9.0H
Algd 223 SFHae BT 23 FFTE ATt
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230=0

TL3HA @%?} A A2 202 50 m/ 9] methanol ¥}
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BTk o] wWl A9} &7)2 50 m! methanol 2 A3 3l

Table 2. Physicohemical properties of the soils used
in the study

Clasification Soil pH oM CEC
texture %) (me/100g)

Soil 1 SL 73 0.8 6.5

Soil 2 L 7.2 1.9 11.2
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Fig. 2. Standard calibration curve for multi-fluores-
cence method of avermectin B1, and its isomer.

Table 3. Recovery and detection limit in fluoroscence method

Spiking level

Recovery (%)

Detection limit?

Sample

(ng/g) (ng/g)
B D E Mean
Ao 10 89.9 934 87.6 735 775 84.4 Lo
P 10.0 914 92.4 80.7 78.2 61.2 80.8 )
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Table 4. Recovery and detection limit of avermectin B1, and its delta 8,9-isomer in multifluorescence me-
thod

Spiking Recovery (%) De.teqtzi‘)on

Compound Apple variety (fg/egl) égg;tg)
A B C Mean
Fuji 50 98.0 102.0 102.0 100.7
Avermectin 25.0 99.6 105.6 96.8 100.7
Bl1. Jonagold 5.0 98.7 90.2 99.4 96.1
25.0 90.9 95.5 97.6 94.7

5.0

Fuji 5.0 96.0 92.0 92.0 93.3
Avermectin 25.0 920 90.0 94.0 92.0
Delta 89-isomer Jonagold 5.0 96.8 93.6 95.6 95.3
25.0 91.3 874 92.4 90.4

¥S/N ratio : 5
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Table 5. Recovery and detection limit in modified
multifluorescence method

Recovery (%)

Spiking Detection
Sample  level Hmit?
g/® A B Mean %%
Aogle B0 984 916 950
Pp 250 900 1080 990
. 50 960 960 960
Soill  9ch  o43 o912 928 10
Soil2 50 906 875 891

25.0 964 925 94.5

?S/N ratio : 5

~e— 1 time application
~o— 2 time application

25

20 -0.1212t

¥=25.71-€ (r--0.990"%)

~0.1313t

Y=30.03-€ {r=-0.990*%)

10

Residues of Avermectin Bla (ng/g)

0 10 20 30
Days after Application

Fig. 4. Disappearance of avermectin B1, in soil under
field condition.
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Fig. 5. Disappearance of avermectine B1, in soil un-
der. laboratory conditions.
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Development and comparison of convenient residue analysis for avermectin
B1 in apple and soil

Kang-Bong Lee, Yong-Du Kim*, Jae-Han Shim and Yong-Tack Suh(Department of Agricultu-
ral Chemistry, Chonnam National University, Kwangju 500-757, Korea, *Department of Food
Science and Technology, Suncheon National University, Suncheon 540-070, Korea)

Abstract . Avermectin Bl(abamectin) is an very effective acaricide/insecticide. Because
it is applied at low rates, the resultant residue level would be quite low and this requires
highly sensitive analytical method. In this study, three analytical methods for avermectin
Bl, were compared in view of detectability and sensitivity. The first analytical method
was an HPLC method employing the fluorescence detection of avermectin. The second
analytical technique to quantitate avermectin B1, and its photodegradative delta 89-isomer
employed trifluoroacetic anhydride and 1-methylimidazole in DMF. The new method was
the modification of trifluorescence method. The average recoveries of avermectin Bl, for
the concentration range from 1 and 10 ng/g in whole apple fruit by fluorescence method
were 90.3% and 88.2% respectively. In trifluorescence method, the recoveries of the aver-
mectin B, and delta 89-isomer were 100.7% and 94.7% in concentration from 5 ng/g and
25ng/g. The average recoveries of 5ng and 25 ng/g in the newly modified method were
950, 99.0, 960, 92.8% in whole apple and soil respectively.



