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The decrease of Captan residues in Carrot
and Kale by storage and added condiments
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Abstract

The decreaze effects of residual captan in carrot and kale by storage temperatures
and the addition of condiments was investigated. The quantities of residual captan after
sticking and drying of captan in carrot and kale were 0958 and 26.118ppm, respectively.
During storage of 20 days at 15, 3 and —17%C, the levels of the residual captan in carrot
decreased to 0008 decrease rate | 99.2%), 0.228(76.2%) and 0.380ppm{60.3%), and those
in kale decressed to 1.205(954%), 7.717(705%) and 15.061ppm{42.3%), respectively.
The higher decrease rate of residual catan was observed at the higher storage temperatu-
res. During storage of 24 hours at 15C, the concentration of resideal captan on carrot
added soy sauce, green onion, garlic and vinegar decreased to 0.207 (decrease rate . 78.4
%), 0.196(79.5%), 0.164(828%) and 0.209ppm(78.2%), and those on kale decreased to
2272(91.3%), 12.701(51.4%), 16.419(37.1%) and 13.703ppm(47.5%), respectively. The



decrease 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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Acetone, n-Hexane, Dichloromethane, Acetonitril, Ethyl ether %2 FmMe Merck#
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Teble 1. Gradient and formulation of pesticide used in this experiment

Commen name Gradient Formulation
1.2,3 6-Tetrahydro-N-
Captan (trichloromethylthio) phthalimide S0%: Wettable powder
surfactant and carrier ol
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Table 2. Analytical condition of GC for éaptan

Model Varian STAR 3600
Detector ECD
Column Ultra 2(25m ¥ 0.2mm *0,3um)
Owen temp. 200
Injector temp. a50c
Detector temp. ot
Carrier gas M2
flow rate 0.6ml/min.
Split ratio 01
M. &% % =%
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Table 3. Residual quantity of captan in carrot during storage at different temperature

(ppm)

Temp. of storage

Deys  —poom temp(15:5€)  Cold(322C) Freeze(—17+ 3C)
5 0243+ 0024 0.683+ 0,035 0,826+ 0.034
10 01814 0.024 0457+ 0,061 0.7504 0.058
15 D075+ 0.028 0,422+ 0,044 0536 0.049
20 0,008 0.004 D228+ 0.034 0380+ 0.054

Values are mean+ S,
Control © 0958+ 0.057ppm

Tahle 4. Residual quantity of captan in kale during storage at different temperature

{ppm
Temp. of storage
Days e e
Room temp.(15+ 5T) Cold(3+ 21C) Freeze(—17+ 3C)
i) B.180+ 1454 1E4924 2.5594 25284+ 1.827
10 60174 1.899 11200+ 1.612 18302+ 1.341
156 4.204+ 1.081 0264+ 0.987 15318+ D541
20 1205+ 0.202 7717+ 1757 15,061+ 0.757

Values are meant SD.
Control « 26.118+ G.B3G6ppm
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Table 5. Residua) guantity of captan in carrot added different condiment during storage

al room temp.(15+ 5T)

(ppm)
o Kinds of added condiment
Soy Sauce Green Onion Garlic Vinegar
2 08221+ DL102 0Te7 = 0071 08104 0.056 0500+ 0.102
6 (Lddb+ (U085 0304+ 0,033 D412+ 0.067 680+ D055
12 0,237+ 0034 0.2404 0,017 0197+ 0,024 0302+ 0045
24 0,207+ 0,020 0196+ 0.029 0,164+ 0.021 0.205+ 0.042

Values are means S.0.
Contral © 0.958+ 0.057ppm

Table 6. Residual guantity of captan in kale added different condiment during storage

at room temp.{15+ 5T)

{ppm)
Kinds of added condiment
Hours -
Soy Sauce Gresn Onion Garlic Vinegar
2 6.030-k 0.252 ModT+1.134 20833+ 2008 20,706+ 1.375
L] 5.176+ (L5086 17.286= 1.318 20,1714 2677 16,8937+ 3961
12 3574+ 0.380 13426+ 1.513 18,718+ 2521 16,325+ 3.736
24 2272+ 0246 127004 1.362 164194 L721 13.703+ 3.878

Values are mean+ S.D,
Contral @ 36.118+ 0.836ppm
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Fig 4. Time course of captan decrease rates in carrot added different condiment at vatious
siorage temperatures

Room temp. ! 15450
Cold . 3+3C
Freeze ; —17+3C



1 l

|

Decrease rate (%)

0 T T . : -
0 4 8 12 16 20 24
Time (hour)
—m= Soy Sance —— Greent Onion —k— Garlle == Viaegar M

Fig. 5. Time course of captan decrease rates in kale added different condiment ot various
storage temperatures

Room temp. @ 15+65C
Cald »  3+2E
Freeze T =17+ 3k



V. & #

AEE HAT 20 ALE MBS SN, £ 27, ®, obs, 42 59 e 247
Ehretel BmE@ADe] FoEe EH) BLE EEe) LT T2 ERE 290

1L 9% AY 25 fElN 2 59 B FAD WOR(T46%, 187%) & eEien],
20U BT 092%, HUL 954nEA GRS Boko] Mosidel $A5 F
e fE SWRGH derd dAE Be BeEE Ushisic. msy A
vjgte] B2E o & MPES Mo AYL R HPRE Yehitic

2 3 B vk, H2 B e 27 Eiide 4oy MEd Bon AYL Al
ghell $35} ALl d 74} < soms} 40% o) 4be] MATRE vehle] dE FlekA g
A s e 25l vishel G4 wE MOBE Uehhgich 1) NSl ¥ae o
3 oA ot 2o MABE 2R ADE WRE 71 AUBIA oFF B2 BIRE
sgien Yo SYTAME Be Womg Bew,

3 WEE 1INE APl O1F Be FUTAEE Ushizion, ozt PREER ool
8 o GO AN el i BUAE ] M S ikt B e i o) SHo] BEaE
Ao % illslo] R W el TAE UBEYolt U S v 159
ZZYel B 541 AUEU Mol o} 354 whos Aasis, $oz ol UE
mirsle By BEH,

V. 2 IR

1L e o) &S o HindhEel A4 EEE SSWmEEeE 203), 12101987).

2, Fa-E, AT ekl il Y ot AREESeEk 403), 199-256
{1o89).

3 ) 2 fefhel gloiM Atk BE BER PFT UPERE B R, 5, 16
{1968).

4 = 8 Rl glola] frEmbl MesEs] MR ME FR(A2R), BRSPS 6,
237(1969).

5 =l 8 fSel glold HElE s BEE N TR, iR, 7
237(1970).

6 Sl 8 el glolM I MRNe] TRETE Mid PRRCAR), WO R ST, &
261(1971).



7wl 2] fefhol] QlolA Halik: AEe] IEEMNE ME FR(MsE), BirRAlTREE, 6,
191(1972).

8 el 2] kel glo]M et mans) WEHE M FPR(M6R), BRI, 10,
257(1973).

g A 8] 1 54 delM i B BER A FRGITR), BRIREFEEE 11,
5041974},

10, & H 9 &8s sleld] HEK M) BER mE FR(AeR), B vwEg, 11,
141(1975).

11 & 3 8 fRel glolAl ki mEe) BE ME FPROloK), B fRyRERL 13,
241(1978).

12 & 2 8 AR golsd wE e BEE ME WR(A108), EREFNTRE,
14, 273{1977).

13 Fured, o129, £ 2 54 Fo BEMAE SnEe R EMMsEs, 17, 517521
{1980).

14, Zuted, ol B, WUA 5 A4 Fo) WEEAE el AF EE T, BlaRiE, 18,
369-375(1981).

15. a4 88, oMy 27, HHRY], BErle] FREEG BEAE] dE NEL
SEEaiE, 13, 194(1981).

16, HEL ALA AFE E 4l F FRGEY 99 FE FE ELfREE, 22, 407-4]
(1885,

17, RN BiEh 7 Bl B@HEHL WEE & A481-53(1%8L 3. 16).

18, REAST ; Bty BWRBE FEER SMIeE &7 488-602(1988. 8 13).

10, EERFEET  BiEthe] BANEN PFRER F 0, REEeS S5 A00-853 (1980, 12
14).

o, REAEEE  Sdds) BN FERE T o AEEEE &5 A0-882(1091. 12
an).

91, (RALRHEES © RaEde) MUEEE HEER 3 3, MEILEE SR 4924021992, 5. 15},

22, RALRE&EH : RiEdpe) PR FESR F 3T, AMLEE S M3-102X01993. 12.
31,

03 MG VAP, P, D4, 944 AFH9 A% ¥ =P GE F9%{Captan)
Apaa] AA% el Pk T, P44 HEEY AFUY, 5 87(1004).

24, SRETHEERE - S Mm(1991).

25, BRET RS 03 BIEEREHR(1992).

26, HEREEE, SR RERYE SITE, W, 7 A 2 AR(1860).

-71-



27. REY, olHS, AL REENESREE AL, S804 0191).

28. e 1 2A e dolepol: EALTES o], Mg, A8 T AN 1903),

29, Hus 8 MR che] BRpE B EEE, B, 23, 643-56801986).

30. WES & A o] IS S5 MR, EREseal, 26, 461-471(1989),

3L A4, Avja, o R, TE, DA, ol S F HilEE S e Bk
AE RS 1991),

32. T, S, A4S, 98, F4Y, £33, g d=e) iR doel mE
w3 ﬂ!ilnf-_,#ﬂﬂ 29 SENR, BRI SRR 1902), '



