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Abstract: In this study, removal effect of residue pesticides on vegetable and fruit using organic acid salt in alkali solution were investigated by
gas chromatography and measurement of detergency. Generally, for the removal methods of residue pesticides and oily pollution were used chemical
detergent or organic solvent. Specially, in our experiment, we only used material of food additives and trisodium citrate were superior to other
organic acid salt. It was investigated that removal effect of pesticides was superior to chemical detergent.
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Figure 1. Structural formula of pesticides.

Table 1. Information of Pesticides

Table 2. Purity, Dilution Ratio and Concentration of Pesticides
in the Market

Pesticides Purity Dilution Concentration(ppm)
Chlorothalonil 5% Bg/20L 1238
Chlorpyrifos 25% 20g/20L 250

Common name Brand Maker
name

Chemical name

Chlorothalonil | Daconil |Kyungnong| tetrachloroisophthalonitrile

Youngil | O,0-diethyl-0-(3,5,6-trichloro

Chlorpyrifos | Grofo |~y | "“2-pyridyhphosphorothioate

2.4

2.1. 839171 & I+

B Ao ALEE 772 AFFS A4S 9 stxaEnED
#YZ(GC)x shimadzu GC-17AE, A&7+ AAEIAEV(ECD)
£ A3, A8 AAY FANA AMEHE shakers Isuzu, T
A71= 973 mini power WHF 214, $383%& 30 cmx18 mm,
JAFHEE7|E EYELAS AH8-dnh & A7) AL8€ GC 23
< supelco STB-608(300 mm X053 mmXx05 ym)& AMHE§th =
A LARE A3 AR Hrte] AL AR EHESH 7 (tergot-
ometer)E Model 7243S, US Testing Co. Inc.& AH&3ith

2.2 Nt W AR

B AYo] A}4§ #7]4+92 trisodium citrate, monosodium glu-
tamate, sodium gluconate, disodium tartratet™ Junsei Chem.
(Japan)ol X T3 3, potassium pyrophosphate, sodium sulfate
anhydroust HAteFE A, potassium hydroxidet: Wako Chem.
(Japan)il A TARct. 718 (acetone, n-hexane, ether, dichlor-
omethane)= MerckAl EFAI%S AFE8IH AL, celite 5458 YA
EollA, florisil& Baker# (60100 mesh)& 130 TolA 3&4 7}
3 F dAAclE oA g F ALgR taagntEa#Y
AFA A ALE T4 FEAYGY ¢Ex AREEHEY
(chlorothalonil)& 98.8%, ZZ 232 ¥A(chlorpyrifos)E 98.2%0°]
R Z+zte] F2AL Figure 19 YeR)A Ago A14" 5%
2 op € AYol FE ®ol ALHIT e F7I9LA 27EAY
3y, 7104 45A¢ 2ZEE AFAA FId Ao
a9 #H9 FRE Table 191 Yehido)
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2 A A3 WA 2 £5E AT B 0%
g O E FE Ao 3027 AN F, A FEER AT O
& GCE #4% A 44 AHed 2379 5o AEHA @
gt HE g AEF B 4yt £EEL AN, Fe
FAAAE DFLIA, LAAA, AR ARSAA 4% &
T8 AES NFAA T4 AHEF
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Figure 2. Schematic diagram of residue pesticides analysis.
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et 50% ANEAE 43 AY @), XX g 22 1 mL
2 2 mL 718t pHE 1~2 A2 ZPE & o}4E Loz
FE3E ol UE o Faws g2y ojHE 2zzg
AHFEZAQ celiteE 1| cmFAZ 7 FAdH7)A ZtedHat
1 oA obHE 50 mLE A7lEq BAFY ok RS Aoy
F 49 A Fdd. 33 o] dRAe Fatg 122 Uy
of Azt NEEH EXNFAT. gHde 4 T $£8464 2
F54 oMES AANIY. AL 1L RAAgAZ 24 ¥
YT 0 mL, 7 200 mL ¥ $713240 70 mLE A7t
3te] 583 A¥3 AL F AA Bojgy 22 gujz I==
B2de] A9 20% dgzady 34 d4e AlLsty 22
e xze F4E 0L ALY

TdE EF A9 2o A W 22IyYes o P F o
A 29E 71803 Ak o] §718ujde] BagjE
2 5 g WI 08D $As P 8L giagr) o] &
A4S 40 T FEEAA o 10 mL FE G& G7x) 72¢EEA

Table 3. Optimum Condition of Clean up for Pesticide Samples

Pesticides | Adsorbent Eluent Washing solution
Chlorothalonil | forisil 10 g | L“;w;]%, };%’SM;L n-hexane 100 mL
Chlorpyrifos | loisil 5.g | eg‘e‘;%hel’?;“; n-hexane 100 mL

Table 4. Analysis Condition of GC/ECD

Chlorothalonil Chlorpyrifos
Injector temperature (C) 280 250
Detector temperature (TC) 280 270
Injection volume 14l 1ul
Temperature program (C) 8 T/min 8 T/min
Carrier gas N N
Column flow (mL/min) 177 177
Column press (KPa) 100 100
Linear velocity (cm/sec) 120 120
Total flow (mL/min) 50 50

713, ¥5942 F24do] 39 4EAA08 mm X 30 cm)oNA
AASA o] A4 fEdPY i fEse AP e
iz A 08 324 5~10 g2 AFsa AL HgF y}
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Table 5. Detergency of Varing pH of Organic Acid Salt

CEER

ol

)

3.

-

Trisodium citrate Monosodium glutamate Sodium gluconate Disodium tartrate Blank
pH 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10%
8.0 18 27 B 13 20 27 13 18 2% 14 16 24 4
9.0 40 50 %5 25 40 48 26 40 45 25 42 42 8
10.0 60 70 70 47 57 60 45 50 58 4 52 5 15
11.0 64 70 (6! 50 60 66 51 55 64 48 52 58 18
12.0 68 75 80 50 65 68 52 60 66 51 55 59 20
100 100
95 ~—&— lettuce
v 1% % - semoeane
80 ——5% P_; 85 —o— grape
2 o —A—10% )
< 2 75
g 607 = 7
% 40 s5
£ w ‘\-\.\ﬂ .
a A 8 c D E F
27 Washing methods
10 : : . - . 0
o Figure 4. Removal efficiency of chlorothalonil on varing
A B c D vegetable and fruit in organic acid salt solution(pH=10) (A:

Saited organic acid

Figure 3. Detergency of varing amount of organic acid salt (A:
trisodium citrate, B: monosodium glutamate, C: sodium gluco-
nate, D: disodium tartrate).
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water, B: chemical dishwashing detergent, C: trisodium citrate,
D: monosodium glutamate, E: sodium gluconate, F: disodium

tartrate).
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27
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55
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Washing methods
Figure 5. Removal efficiency of chlorpyrifos on varing vegetable
and fruit in organic acid salt solution(pH =10) (A: water, B:
chemical dishwashing detergent, C. trisodium citrate, D: mono-
sodium glutamate, E: sodium gluconate, F: disodium tartrate).
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Table 6. Removal Efficiency of Chlorothalonil of Varing pH on Organic Acid Salt for Strawberry
Trisodium citrate Monosodium glutamate Sodium gluconate Disodium tartrate
pH 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10%
80 76.2 718 80.2 729 749 %6 732 5.3 755 741 742 7.0
9.0 80.0 80.1 82.3 3.2 %2 80.1 744 .38 7838 76.1 76.1 78.1
100 80.0 89 &7 739 76.2 84 75.2 76.0 80.1 76.5 755 80.3
11.0 844 8.1 834 749 80.2 80.8 759 80.1 814 782 805 821
120 8.7 895 919 79.1 31 845 798 832 85 81.0 89 8.0
Table 7. Removal Efficiency of Chlorpyrifos of Varing pH on Organic Acid Salt for Strawberry
Trisodium citrate Monosodium glutamate Sodium gluconate Disodium tartrate
pH 1% 5% 10% 1% 5% 10% 1% 5% 10% 1% 5% 10%
80 685 74.1 %2 66.9 67.0 670 66.4 67.1 67.2 66.7 67.1 675
9.0 74.1 765 80.1 682 69.2 7.2 67.1 69.2 69.9 674 69.5 710
100 785 809 83.1 702 711 79.1 69.2 765 769 70.2 76.5 719
11.0 814 844 8.9 709 782 799 709 719 78.1 712 79.1 80.0
120 865 889 92.0 716 805 82.0 711 795 804 780 810 82.1
mv mv oot
200 tm
20
100
101!“”
| , b 1-11?){4 . o
0L 0
0 5 10 15 2 0 5 10 15 20

Figure 6. Chromatogram of chlorothalonil after washing with
organic acid salt on strawberry.
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Figure 7. Chromatogram of chloropyrifos after washing with
organic acid salt on strawberry.
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