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Title : Methyl parathion Residues in Chinese kale, Treated by Washing in

Water or Three-days dipping in Water before Stored in Refrigerator.

By : Mr. Nutthawat Thiethonglor
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(Asst.Professor Luckana Amonsin)

Abstract

The study of methyl parathion residues in Chinese kale, treated by washing in
water or three days dipping in water before stored in refrigerator was conducted on
October,2001 to January,2002. The experiment was designed as completely randomized
designed (CRD),having two treatments as washing in water 4 1./ 250 g. before stored in
refrigerator and dipping in water 3 days before stored in refrigerator. The analysis was
done on 0,1,3,5 and 7 days by using Gas chromatographic method. The results were
found that Chinese kale, treated by washing in water 4 [/ 250 g. before stored in
refrigerator have more methyl parathion residues significantly difference than that treated
by dipping in water 3 days before stored in refrigerator. Methyi parathion residues in
Chinese kale, treated by washing in water 4 1./ 250 g. before stored in refrigerator were not
significant on 0,1,3 and 5 days but the residues on 0,1,3 and 5 days have significantly
difference from 7 days. Chinese kale treated by dipping in water 3 days before stored in
refrigerator have more methyl parathion residues on 1and3 days sinificantly difference
than that on 5 and 7 days , but methyl parathion residues on 1day were not sinificant
than that on 3 days, as well as methyl parathion residues on 5 days were not sinificant

from 7 days.
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- ethyl acetate (A.R. grade,FLUKA)

- sodium sulfate (Na,SO,) (A.R.grade,MERCK)
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3 wAtilunistiuaduiuszrdnada fudi asneay 30 Jui ukqasinlunsaseiiu sodium
o= P Y o
sulfate WiudnsazatainsaelFiudaun 1
a . v A S y
- 1Ay ethyl acetate 50 ml. wazsodium sulfate 25 N3N asgaunuaalulnilu
or o y :" A g %4 (3 [ 24 ] [ 74 y
NAIRINNTINTEN Nnstiuanluasan 2 wuu 3 winlaeiuadunda Audy wshaaiunisiiy
4 ° ) . "4 < <
AFawIn waqtin tinsaseinu sodium sulfate uasazans Ansadlmiudoui 2
a . as o =S y
- \AiN ethyl acetate 50 ml uazsodium sulfate 25 nFu asdauniaalulnilu
[ a :’/ y = [ -1 ar W o ¥ o .
#ARINNIINTRNANAS iy 3 wilaeaduide MRy wddRsiinInsassinu
) d J
sodium sulfate lAUANTaza8finTaslATudaun 3
o A b3 g’/ [ 4 o A
@178 za 8NN lANe  3daunnmaniuLdinllanlFuanssasesacan
=y °I A = .
FuasgnuugiAn (flash evaporator) Ngrunni 60°C mdaeinins 5 ml. ldaslu vial

o 4 A
wdavluiunanmgi 4 °C

4, nsnsaadpszimaanislsaaulnelfiAsas Gas Chromatography
4.1 datuunateAias GC 1Ran1sAsIadATIZT
Lﬁ“j"as'm*a"m'i'ﬂ (detector) : #3im Flame Photometric Detector (FPD)
Colum : 1 packing columnauisduingugnana 2
mm.&13 2.1 m.Us3qmatl 3 %OV-1 on
80/100 support silicon supelcoport
Temperature : column 210°C
Injector
detector  260°C
Carrier gas : N, 50 ml./min.
H, 35 ml./min.

Air 100 ml./min.
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i Analysis of Variance
Source df sS ms f f.05 .01

Treatment 4 17.586 4.395 53.565 3.48 5.99
Ex.Error 10 0.821 0.082
Total 14 18.402 1.314

GRAND MEAN = .75466666666667

cv = 37.96%

LSD.05 = 5211084

LSD.01 = 7411995

DUNCAN'S MULTIPL-RANGE TEST

NUMBER OF MEANS = 5
ERROR DEGREE OF FREEDOM = 10
ERROR MEAN SQUARE = 0.08205727
STANDARD ERROR OF MEAN= 0.16538568
NAME ID MEAN RANKED AT PROBABILITY LEVEL .01
RO 2.889347 A
R1 541605 B
R3 42864 B
R5 0.03741 B

R7 0 B
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MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY

BY DUNCAN'S MULTIPLE RANGE TEST.

NAME ID

RO

R1

R3

R5

R7

MEAN RANKED AT PROBABILITY LEVEL .05
2.889347 A

541605 B

42864 B

0.037413 B

0 B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY DUNCAN'S

MULTIPLE RANGE TEST.

a
ANTHNANARUINKN 2

WAPNNTILAZRAIN LT UNTANANN s ENIs1 lsaau Ty

ar 13 dl 3 n‘ o o 1 ?:a 2 @ o | 74 ’; a Ve o -3 <
Nﬂﬂ:u'WlLﬂULﬂﬂ‘lﬂﬂ\TQﬂWﬂﬂN@ﬂﬂqﬂLL@'lu’]ylﬂﬂq\'lu'] 4 amsfann 250 nfunawiuludu

Analysis of Variances

Source df ss ms f f.05 .01
Treatment 4 0.623 0.156 12.510 3.48
5.99
Ex.Error 10 0.124 0.082
Total 14 0.747 0.053

GRAND MEAN - 134716

Cv = 15.19%

LSD.05 = .2029763

LSD.01 = .2887037
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DUNCAN’'S MULTIPL-RANGE TEST

NUMBER OF MEANS = 5
ERROR DEGREE OF FREEDOM = 10
ERROR MEAN SQUARE = 0.02144949
STANDARD ERROR OF MEAN= 0.06441918
NAME ID MEAN RANKED AT PROBABILITY LEVEL .01
ro1 8842334 A
r11 8500633 A
r31 8377633 A
r51 7672167 A
r71 3343133 B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY DUNCAN'S

MULTIPLE RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
r01 .8842334 A

r11 .8500533 A

r31 8377633 A

r51 1672167 A

r71 3343133 B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY DUNCAN'S

MULTIPLE RANGE TEST
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Analysis of Variances

Source df ss ms f f.05 f.01
Treatment 1 6.030 6.030 35.828 7.71 21.20
Ex.Error 4 0.673 0.168
Total 5 6.704 1.341

GRAND MEAN = 1.886768333333333

cv = 21.74%

LSD.05 = .9299054

LSD.01 = 1.54225

DUNCAN'S MULTIPL-RANGE TEST

NUMBER OF MEANS = 2
ERROR DEGREE OF FREEDOM = 4
ERROR MEAN SQUARE = 0.16831775
STANDARD ERROR OF MEAN= 0.23686688
NAME ID MEAN RANKED AT PROBABILITY LEVEL .01
R1 2.889303 A
R2 8842334 B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY
DUNCAN'S MULTIPLE RANGE TEST.

NAME D MEAN RANKED AT PROBABILITY LEVEL .05

R1 2.889303 A

R2 8842334 B
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MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY DUNCAN'S

MULTIPLE RANGE TEST.

] a =
ANTHNNANUINT 4 LAAINITIATIZUATHULITUSIUNNTANANITRY LNVIﬁﬂW’]?’]VLﬁ’ﬂ’ﬂuELu

o 2 A [~ oo 14 ¥ 70’ a [ o ] | ¥ & [~ -
BnaztiiiuineaeAgn1s819Aqen 4 ansredn 250 NINNBULTALEULAZNITLNUINGEN

14
' ° o/ ' s A
Trensquiin 3 duriauwdgidiuludum 1

Analysis of Variances

Source df Ss ms .05 f.01
Treatment 1 0.143 0.143 25.792 7.71 21.20
Ex.Error 4 0.022 0.006
Total 5 0.165 0.033
GRAND MEAN = .695828333333333
cv = 10.69%
LSD.05 = .1686018
LLSD.01 = 2796263
DUNCAN'S MULTIPL-RANGE TEST
NUMBER OF MEANS = 2
ERROR DEGREE OF FREEDOM = 4
ERROR MEAN SQUARE = 0.00553320
STANDARD ERROR OF MEAN= 0.04294650

NAME ID MEAN
R1 0.8500533 A

R2 5416033 B

RANKED AT PROBABILITY LEVEL .01
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MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY

DUNCAN'S MULTIPLE RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
R1 .8500633 A
R2 5416003 B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY DUNCAN'S

MULTIPLE RANGE TEST.
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Analysis of Variances

Source df SS ms f .05 f.01
Treatment 1 0.251 0.251 18.741 7.71 21.20
Ex.Error 4 0.054 0.013
Total 5 0.305 0.061

GRAND MEAN = .6332016666666667

Ccv = 18.28%

LSD.05 = 262351

LSD.01 - 4651096

DUNCAN’S MULTIPL-RANGE TEST

NUMBER OF MEANS = 2

ERROR DEGREE OF FREEDOM = 4

ERROR MEAN SQUARE = 0.01339732
STANDARD ERROR OF MEAN= 0.06682644

NAME ID MEAN RANKED AT PROBABILITY LEVEL .01
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R1 0.8377633 A

R2 42864 B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY DUNCAN'’S

MULTIPLE RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
R1 8377633 A

R2 42864 B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY DUNCAN'S

MULTIPLE RANGE TEST.
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Analysis of Variances

Source df ss ms f .05 .01
Treatment 1 0.799 0.799 57.513 7.71 21.20
Ex.Error 4 0.056 0.014
Total 5 0.854 0.171

GRAND MEAN = 402315

cv = 29.30%

LSD.05 = 2671422

LSD.01 = 4430556

DUNCAN’S MULTIPL-RANGE TEST

NUMBER OF MEANS = 2
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ERROR DEGREE OF FREEDOM = 4
ERROR MEAN SQUARE = 0.01389111
STANDARD ERROR OF MEAN= 0.06804683
NAME ID MEAN RANKED AT PROBABILITY LEVEL .01
R1 0.7672167 A
R2 03741333 B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY DUNCAN'S

MULTIPLE RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
R1 7672167 A

R2 03741333 B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY DUNCAN'S
MULTIPLE RANGE TEST.
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Analysis of Variances

Source df ss ms f f.05 f.01
Treatment 1 0.168 0.168 13.720 7.71 21.20
Ex.Error 4 0.049 0.012
Total 5 0.217 0.043

GRAND MEAN = .167156666666667

Ccv = 66.13%

LSD.05 = .2505488

LSD.01 = 4155355
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DUNCAN'S MULTIPL-RANGE TEST

NUMBER OF MEANS = 2
ERROR DEGREE OF FREEDOM = 4
ERROR MEAN SQUARE = 0.01221904
STANDARD ERROR OF MEAN= 0.06382015
NAME ID MEAN RANKED AT PROBABILITY LEVEL .01
R1 0.3343133 A
R2 0 B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY DUNCAN'S

MULTIPLE RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
R1 3343133 A

R2 0 B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY DUNCAN'S

MULTIPLE RANGE TEST





