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Removal of Residual Captan in Carrot and Kale by Storage
Temperatures and Addition of Condiments
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ABSTRACT — The removal of residual captan in carrot and kale by storage temperatures and
the addition of condiments was investigated. The guantities of residual captan after sticking
and drying of captan in carrot and kale were 0.958 and 26.12 ppm, respectively. During
storage of 20 days at 15, 3 and -17°C, the levels of the residual captan in carrot decreased to 0.
008 (removal rate: 99.2%), 0.228(76.2%) and 0.380 ppm (60.3%), and those in kale decreased to
1.21 (95.4%), 7.72 (70.5%) and 15.06 ppm (42.3%), respectively. The higher removal rate of resi-
dual captan was observed at the higher storage temperatures. When the condiments of soy
sauce, green onion, garlic and vinegar added to the carrot which contaminated with the captan
and then stored at 15°C for 24hrs, the residual levels of captan decreased to 0.207 (removal
rate: 78.4%), 0.196 (79.5%), 0.164 (82.8%) and 0.209 ppm (78.2%), respectively, showing the
garlic was the most effective. However, the residual levels in kale were 2.27 (91.3%), 12.70 (51.
4%), 16.42 (37.1%) and 13.70 ppm (47.5%), respectively under the same condition, indicating
the soy sauce was the most effective. The removal rates of residual captan in carrot and kale
were significantly higher with the addition of the condiments than those of the controls that
without the condiments.
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Fig. 1. Analysis of residual captan in carrot and kale.

Table 1. Analytical condition of GC for captan residues

Model Varian STAR 3600
Detector ECD
Column Ultra 2 (25 m X 0.2 mm % 0.33 m)
Oven temp, 200°C
Injector temp. 250°C
Detector temp. 300°C
Carrier gas N,
Flow rate 0.6 m//min.
Split ratio 50:1
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Table 2. Effect of storage temperatures on the removal of
captan residues in carrot (ppm)
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Table 3. Effect of storage temperatures on the removal of
captan residues in kale (ppm)

Storage temperature

Storage temperature

Days 15+5°C 3+2°C -17+3°C Days 15+5°C 3+2°C -17+£3°C

0 0.958+0057"  0.958+0.057 0.958+0.057 0 26.12+0.841  26.12+084  26.12+0.84
( 0.0y ( 0.0y ( 0.0y (0.0)° ( 0.0y ( 0.0)°

5 0.243+0024 0.683+0.035 0.826+0.034 5 8.18+1.45 18.49+2.59  25.28+1.83
747" 28.7) 3.8y (68.7)" 292y (3.2

10 0.181£0.024 0.457+0.061 0.750+0.058 10 6.02+1.90 11.20+1.61 18.30+1.34
(81.1y (52.3) L7y (77.0¥ (57.1 29.9)

15 0.075+0.029 0.422+0.044 0.536+0.049 15 4.29+1.08 9.26+0.99 15.32+0.54
92.2)" (55.9) 44.1)" (83.6)° (64.5)" (41.4y

20 0.008+0.004 0.228+0.034 0.380=+0.054 20 1.21+0.20 7.72+1.76 15.06+0.76
(99.2) (76.2)° 603y (95 .4y (70.5) 423y

'Walues are mean=+ S.D.(n=9)

*Parentheses are removal rate (%)

*Values with different superscripts within the same column
are significantly different (p<0.05).

'Values are mean= S.D.(n=9)

’Parentheses are removal rate (%)

*Values with different superscripts within the same column
are significantly different (p<0.05).
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Table 4. Effect of the additicn of condiments on the removal of captan residues in carvot duciug storage at room tem-

peratuce {151 5°C) (ppm)
Hours Kinds of added condiment
Soy sauce Green onion Garlic Vinegar
0 0.958:+0.057'( 0.0)° 0.958+0057( 0.0y 0.958+0.057( 0.0y° 0.958+0.057( 0.0)°
2 0.921+0.102( 3.8)" 0.767+0.071(19.9)° 0.810+0.056(15.4)" 0.900+0.102( 6.0y
6 0.446+ 0.095(53.4)° 0.304+0.033(68.3)° 0.41240.067(57.0)° 0.680+0.055(29.0)°
12 0.23740.034(75.3)° 0.240+0.017(74.9)° 0.197+0.024(79.5)° 0.302+0.045(68.4)°
24 0.20740.020(78.4Y 0.19610.029(79.5) 0.164+0.021(82.8)" 0.209+0.042(78.2)°

'Values are mean+S.D.(n=9)
*Parentheses are removal rate (%)

*Values with different superscripts within the same column are significantly different (p<0.05).

Table 5. Effect of the addition of condiments on the removal of captan residues in kale during storage at room temperature

15+5°C) (ppm)
Hours Kinds of added condiment
Soy sauce Green onion Garlic Vinegar
0 26.1240.84'( 0.0)° 26.12+0.84( 0.0)" 26.1240.84( 0.0)* 26.12+0.84( 0.0)'
2 6.0340.25(76.9)" 21.91+1.13(16.1) 20.93+2.30(19.9) 20.71+1.38(20.7)°
6 5.1840.60(80.2)° 17.29+1.32(33.8)° 20.1742.68(22.8)" 16.94+3.96(35.2)°
12 3.5740.38(86.3)" 13.43+1.91(48.6)" 18.72+£2.52(28.3F° 16.33+3.74(37.5)
24 2.27+0.25(91.3) 12.70+1.36(51.4)° 16.4241.72(37.1)" 13.70+3.88(47.5)"

'Values are mean+S$.D.(n=9)
*Parentheses are removal rate (%)

*Values with different superscripts within the same column are significantly different (p<0.05).
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