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Abstract

Elimination of residual captan during the storage and cooking process was investigated. The concentration of
residual captan after sticking and drying of captan on spinach was 2.938ppm. During storage of 5, 10, 15 and 20
days at 15° C, the amount of residual captan decreased to 73.18, 80.80, 89.99 and 98.40% of the initial amount,
respectively. When spinach was stored at 3°C, the concentration of residual captan decreased to 58.20, 61.37,
72.84 and 76.31% and the storage was carried out at -17° C, residual captan amount decreased 1o 7.18, 22.67,
34.58 and 40.91% of the initial amount, respectively according to the storage period, In the case of the residual
captan of seasoned spinach, the storage of 2, 24 and 48 hours at 15° C, the amount of residual captan decreased
to 0.772(39.69%), 0.661(77.50%) and 0.063ppm (97.86%) of the initial amount, respectively. When spinach
was stored at 3°C, the amount of residual captan decreased to 2. 344 (20.22%), 1.021(65.25%) and 0.329
ppm (88.80%) and the storage was carried out at -17°C, residual captan amount decreased to 2,428 (17.36%),
1.520 (48.26%) and 0.726ppm (75.29%) of the initial amount, respectively according to the storage period. In
the case of the residual captan of spinach cooked with edible oil for 2, 4 and 6 minutes and then cooking oil was
discarded, each decreasing rate of the captan sticked to the spinach was 96.29, 97.86 and 99.18%, respectively.
The rate of removed the captan sticked to the spinach with oil was 73.32, 86.32 and 87.13%, respectively, From
these results, the storage in room temperature and the addition of seasoning to the spinach could lead to
decrease in the concentration of the residual captan, furthermore the cooking could inhance decreasing of
residual captan,
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Sample

Extraction with acetone 100mlx 2

l

Filteration

Vacuum evaporation

I Add saturated NaCl sofuticn

Extraction with n-hexane/dichloromethane

(8:2)100mlx2
—

Water layer Solvent layer dehydration (Na2504)
(Discarded) !
Vacuum evaporation
|
Residue
i
Dissolved to n-hexane 50ml
!
Extraction with acetonitril 50ml x 2
i
Vacuum evaporation to 5ml
Column chromatography
\ (gtass column1.5cm X 30cm)
Washing with n-hexane/ethyl ether(1 : 1)
| 50ml
Elution with ether 80ml

Vacuum evaporation
Dissolve to acetone 5ml
GC Injection

Fig. 1. Analysis of residual captan in spinach.

0.798 T 0.696ppm, L& = ~17°C A 4-2] 3% zhz}
2.727, 2272, 1.922 % 1.736ppmelgich AARog
capatn AR A A7) AAsHA HAHe
A3 A g Bam 15°C A el 7 3K
A Ashslgled, Hg 20949 4515 39 -
17°C A Aol 742} 98.40, 76.31 B 40.91% =2 zFAsl
x e AR e e AARE5}
tan®] 7hi Ee] ] - i}

Az Qe el e o] S AEEE T
E Erl vbelgoll A o] E2d] olZl2 Alu] ol B3l
7] ool AEE A GG A% A ek gk
w8 E A o AR TERE A 9
A Eafapgo] oA =], o)7L AH e
w 3ol wela] A3 A sedm oyl A45S d
yld o g ARl Az Aol fubstA] 38
1A "ok webd 370 Aot 177 C AR ¥
RApEgo] B3k 15°C A A2 971 captan FH5-#F
2] ghare] 2 A g A E Ao g

o}
7% cap-

AT AFR|2 captan ZHRER O|A= HE

Captang 1913 &2 HaA 7] F- <A F-F 4101 15,
38 ~17°C 23 3ol AAsbial Az 2, 6,12, 24,
36 W 48417} 2P 22 captan ALFERE 249 Al
Table 22} Zhc}.

15°C A Ak A 8- 2, 24 9 484 7E A Apete & el
captan FHFaF-e- Zh2} 1.772(36.69%), 0.661(77.50%)
9 0.063ppm (97.86%).2. %, 714t o, 37C AL
Zhzt 2,344 (20.22%), 1.021465.25%) 2 0.329ppm (88,
8022 FEASIE R, ~17°C AL 22k 2.428(17.

36%), 1.52048.26%) ¥ 0.726ppm (75.29%) 7+=] 2ba
gpef o). dl=F2] captan AhFake] 2.938ppme] @ A3}
vlmahd wE Aa] Al BF-eko] Algke] 74t
w2l JAeHA Fatg e, 15°C AR A7 3°C
v = 17°C AR Bl & Fo g asgles ohgs

Table 1. Effect of storage condition on the removal of captan residues from spinach (ppr)
Storage temperature
Days - -
15£5°C 3x2°C ~17£3°C
5 0.788+0.041(73.18) 1.228+0.124(58.20)F 2.727+0.124( 78)
10 0.564£0.089 {(80.80) 1.135+£0.205(61.37)F 2.272+0.299(22.67)
15 0.294+0.056 (89.99) 0.798+0.219(72.84) 1.922£0.283 (34.58)
20 X 047+0 039 (98.40¥ ) 1.73610.290(40.91)

! 0.696+0.193(76.31)

Values are mean £5. D {n=9
Parentheses are decreased rate (%)

Values with different superscrints within the same column are significantly different (p<0.05}



Table 2, Effect of storage condition on the removal of captan residues from seasoned spinach
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ppmy}

Storage temperature

312°C

~-17£3°C

2.344+0.238(20.22p
1.914£0.345 (34.85)F
1.690£0.256 (42.48)

0.663x0.177(77.43¢

2.428+0.153(17.36)¢
2.371£0.372(19.30p*
2.161£0.299(26.45F

0.976+0.179 (66.78)

Hours
1545°C
2 1.772+0.172{39.69)"
6 1.487+0.176(49.39)
12 1.074+0.132(63.44)
24 0.661£0.084(77.500*
36 0.291+0.11890.10r
48 0.063+0.062(97.86F

)
)
¥
1.021£0.124(65.25F
)
)

0.329+0.167 (88.80F

{

(

(
1.520+£0.205(48.26)

{

{

0.726+0.165(75.29)r

Values are mean=+5.0. (n=9)
Parentheses are decreased rate (%)

Values with different superscripts within the same column are significantly different (p<0.05}
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Table 3. Effect of cooking method on the removal of captan
residues from spinach {ppmm}

Minutes  Spinach without oil Spinach with oil

2 0.109£0.042 (96.29)
4 0.063+0.032(97.86)
6 0.024+0.019(99.18F

0.784£0.091 (73.32)
0.402:£0.141 (86.32%
0.378+0.099(87,13)F

Values are mean=+5.0D. (n=9)
Parentheses are decreased rate (%)
Values with different superscripts within the same ¢olumn are
significantly different (p<0.05)
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