Annals Of Agriculfural Science, Moshtohor

Faculty of Agrt'cu}ture, Moshtohor . Zagazig University (Banha - Branch)

AGRONOMY 1727-1790

ANTMATL PRODUCTION 1791-1810
BOTANY 1811-1916
DATRY AND FOOD TECHNOLOGY 1917-2028
. HORTICULTURE 2029-2096
E PILANT PROTECTION 2097-2204
VETERINARY 2205-2232
PREPPPON | b3 1| PR P L |

VOL. 32 Number 4 Dec. 1994




Anmnals of Agric. sc., Moshtohor,
Vol 32(4):2159-2166, 1994

ORGANOCHLORINE AND ORGANOPHOSPHORUS PESTICIDE
RESIDUES IN HOME-PRODUCED POTATOES USED FOR

CONSUMPTION IN EGYPT
o BY

. EiLakwah, F.A.; Omnia M. Kbaled and Shams Ei-Din, A.M.
Plant Protection Dept., Fac. of Agric., Moshtohor, Zagazig Univ., Egypl.

ABSTRACT

Residues of certain organochlorine pesticides namely. alpba + beta
HCH, lindane, aldrine, dieldrin, endrin and DDT; and the organophosphorus
pesticides (pirimiphos-methyl and malathion) were determined in home-
produced potatoes used for consumption in Egypt.

The analyzed samples were collected during a whole year {1994) from
the markets of various localities.

Results concerning potatoes consumed after its storage indicated that a

great number of the tested samples contained amounts of alpha + beta HCH.

lindane and DDT higher than the maximum residue limits of the FAO (MRL).

For potatoes “consumed -directly after its harvest, Tesidues -of the
organochlorine pesticides were in levels under the acceptable limits.

Residues of pirimiphos methyl and malathion were in all tested samples
in safety limits for consuraption.

INTRODUCTION

The extensive use of insecticides for the protection of agricuitural crops
and public health programmes all over the world, have caused serious
environmental  problems.  Toxic residues of organochlorine and
organophosphorus insecticides in food products and human daily diet remain a
major health and economic problems (Ennico ef al., 1982 and Zafar, 1984).

Potatoes is a widely grown crop in Egypt. The total cultivated area in
the two seasons of 1993 was 113000 feddans.

Potatoes is one of the major Egyptian exporl crop. from the total
production of 841000 tons in 1993, more than 15% were exported.
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The purpose of the present work is to investigate the residues of
chlorinated hydrocarbon pesticides and the most common organophosphorus
insecticides, pirimiphos-methyl and malathion in potatoes used for constmption

in Egypt.
MATERIALS AND METHODS

Samples:

Sixty six potato samples were randomly collected from various
localities, Kalubia, Cairo and Alexandria. during the whole year of 1994.
Samples were washed with tap water. left to dry at room temperature and kept at
3°C until analysis.

Extraction and clean up:

Representative samples were chopped, blended and mixed. 23 g of the
blended fraction were transfered into 500 ml flask contaiming 25 g anhydrous
sodium sulfate, 50 ml acetone were added. Samples were shaken in a (Janke &
Kunkel, KS 250) shaker for 30 minutes. Subsequently, 50 ml n-hexane were
added and shaken again: for 30 minutes, filtrated through a.funnet fitted with
shark skin paper (purified in acetone) equippped with 2’ spoon Na; SOy, poured
into 100 ml graduated cylinder. 50 ml filtrate were transferred into 250 ml flask
containing 0.5 m] n-hexane. Volume was reduced in a rotary evaporator 1o 1 ml.

. The analytic methods were performed according to the procedure of El-
Lakwah et al. (1989 a & b). Samples were analyzed for the organochlorinated
pesticides (alpha + beta HCH, lindane, aldrin, dieldrin, endrin and total DDT)
and organophosphorus pesticides (malathion and pirtmiphos-methyl).

Gas-liquid chromatography (GLC} analysis:

Hewlett packard serie II gas chromatograph equipped with electron
capture detector and nitrogen phosphorus detector, and provided with Hewlett
organophosphorus insecticide residues.

Silanized pyrex glass column was used (1.8 m 2 mm ID) packed with
1.5% OV-17+1.95%0V 202 on chromosorb WHP, 80-100 mesh.

For chlorinated pesticides analysis, column, detector injector
temperatures were 195°C, 300°C and 230°C, respectively, nitrogen flow rate was
25 ml/min.
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For organophosphorus insecticides analysis, column, detector, injector,
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RESULTS AND DISCUSSION

Pesticide tesidues in home-produced potatoes, used for consumption
after its storage are given in Table (1). Results indicated that alpha -+ beta HCH,
lindane, and DDT were detected in all tested samples. Residues of alpha + beta
HCH were in 90.9% of the tested samples in range from 0.03-2.4 mg/kg higher
than the maximum residue limit (0.02 ppm).

Lindane residues were in 69.7% of the samples in levels from 0.2-1.8
mg/kg above the MRL (0.1 ppm). DDT residues were in 66.7% of the samples
in range from 0.06-2.7 mg/kg higher than MRL (0.05 ppm). Aldrin residues
were detected in 54.5% of the tested samples in range from 0.001-0.08 mg/kg,
and exceeded the MRL (0.01 ppm) in 21.2% of the samples. None of the samples
contained residues of dieldrin and endrine. For organophosphorus pesticide
residues. Pirimiphos methyl was detected in 39.4% of the samples, in levels
under the acceptable himit (0.05 ppm) as it ranged from 0.02-0.05 mg/kg and
malathion in 60.6% of the samples, under the acceptable level (0.5 ppm), as it
ranged from 0.02-0.5 mg/kg.

Table (2) presents the pesticide residues in the potatoes used for
consumption directly after its harvest. Results showed that all sampies contained
alpha + beta HCH residues in range from 0.001-0.003 mg/kg, below the MRL.

All samples contained residues of lindane, under the acceptable limit, as
it ranged from 0.002-0.04 mg/kg. DDT residues were detected in 39.4% of the
samples in levels from 0.001-0.003 mg/kg, below the MRL. Aldrin residues were
found in 15.2% of the tested samples with an average value of 0.001 mg/kg,
under MRL. None of the samples contained detectable dieldrin or endrin
residues,

Concerning organophosphorus pesticide residues, pirimiphos-methyl
was found in 24.2% of the samples, in levels under the acceptable limit, as it
ranged from 0.02-0.03 mg/kg, and malathion in 36.4% of the samples. under the
MRL, as it ranged from 0.01-0.5 mg/kg.

The obtained results indicated that none of the potato samples, which
were consumed directly after its harvest, contained residues of organochlorine
and organophosphorous pesticides above the acceptable limits.

Contrarly, great ratios of the stored potato samples contained amounts
of the organochlorine pesticides namely alpha + beta HCH, lindane and DDT
hieher than the accaptable limits. This result could be due to the fact that some
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Table (1): Pesticide residues in home-produced potatoes used for consumption
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Table (2): Pesticide residues in home-produced potatoes used for consumption

directly after its harvest.
Location o Organochlorine pesticides Organophesphorus
‘ {ppm)} pesticides (ppm)
of c+f | Lindane [ Aldrin | Dieldrin | Endrin | Total | Pirimi- | Malath-
samples HCH Dbt phos ion
methyl
MRI. 0.02 0.1 .01 0.01 0.01 0.05 0.65 0.5
v
Moshtohor 0.001 0.003 - B - 0.00} - -
Moshtohor 0.002 0.04 0.001 - - 0.001 G.Q_Z 0.50
Moshtohor 0.001 0.02 - - - - - -
Tukh 0.601t 0.02 - - - - - -
Tukh 0.001 0,03 - . - - - -
Tukh 1.002 0.03 0.001 - - - - -
Benha 0.002 0.07 - - - - - -
Benhax 0.001 0.04 - - - 0,003 0.03 010
Benha 0.001. 0.02 - - - 0.00t - -
Kalyub 0.002 0.81 - - - - 0.02 -
Kalyub 0.001 0.03 - - - - - -
Kalynh 0.002 0.02 - - - 0.001 0.63 0.40
El-Amar 0.002 0.01 - - - - - -
El-Amar 0.001 0.01 - - - - 0.02 0.10
El-Amar 0.001 0.03 - - - - - -
Average 0,068 0.02 0.001 - - 0,001 0.02 0.275
Heliopolis 0.002 0.04 - - - 0.001 0.03 0.50
Heliopolis 0.002 0.03 - - - - - -
Heliopolis 0.001 0.03 - - - - - -
Mataria 0.002 0.02 - - - - - -
Mataria 0.002 0.04 0.001 - - 0.001 - -
Mataria 0.002 0.03 - - - 0.001 - -
Dokki 0.6t 0.0t - - - - - -
Doldd 0.001 0,03 - . - - - 0.40
Doldd 0.002 0.0z - - - - - -
Shobra 0,001 0.04 - - - - - 0.20
Shobra 0.061 0.03 - - - - - -
Shobra 0.00 0.02 ~ - - 0.001 - 0.50
Averzpe 0.002 0.03 0.001 - - 0.601 .03 0.43
Alexandria Gov.:
Cleopatra 0.001 0.002 - - - 0.002 0.03 0.02
Clegpatra 0.001 0.010 - - - 0.001 - 00
Cleopatra 0.001 0.003 0.001 - - 0,003 - 0.02
El-Raml| 0.002 0.005 - - - - 0.02 0,50
El-Raml (.003 0.002 - - - - - -
E1-Raml 0.001 0.003 0.001 - - 0.001 - -
Average 0.002 0.0:04 0.001 - - 0.002 0.025 0.14

following storage.
Location Organochlorine pesticides Organophosphorus
(ppm} pesticides (ppm)
of o+l | Lindane | Aldrin | Dieldrin | Endrin | Total | Pirimi- | Malzih-
samples HCH DpT phos ion
methyl
MRI 0.02 B:1 0.1 0.01 0.01 0.05 0.05 0.5
L
MMoshtohor 0.02 0.04 0.001 - - 0.05 0.02 0.12
Moshtolior: 0.10 0.05 - - - 0.03 0.02 0.20
Maoshtohor 0.60 0.04 - - - 0.10 0.04 (.04
Tukh 240 1.8¢ - - - 0.01 0.03 0.02
Tulh 0.002 0.06 0.002 - - 0.06 - -
Tukh 1.30 0.90 0:001 - - 0.10 - -
Benha 0.40: 0.3 - - - 0.03 - -
Benha £.20 [.00 0.001 - - 0.08 0.05 0.10
Bertha 0.80 . 1.10 - - - 0.10 - -
Kalyub 0.10 .01 0.010 - - 0.10 0.03 0.15
Kalyub 0.10 0.20 - - - 0.90 - -
Kalyub 0.20 0.05 0.001 - - 0.40- 004 0.10-
ELAmar 0.1 0.3¢: 0.003. - - 0.03: - -
El-Amar 010 0.08 - - - 0.04 003 010
El-Amar 0.70 . 0.60 - - - 1.20 - -
Average 0.54 B.44 0.003 - - 0.21 0.63 0.10
Vi .
Heliopolis 1.30 1.00 0.08 - - 0,20 - -
Heliopolis 030 0.70 0.06 - - 2.7 - -
Heliopalis- 0.03 0.05 N - - ole - - -
Mataria 0.30 0.20 - - - 0.03 0.04 0.14
Mataria 0.20 0.14 0.01 - - 0.02 - -
Mataria 1.20 0.90 0.01 - - L10 0.02 0.04
Doldki 130 1.50 0.06 - - 1.80 - 0.10
Dokki 0.90 0.80 0.02 - - 0.0z - 0.5¢
Dokki 0.70 0.60 0.04 - - i.20 - 0.30
Shobra 0.60 0.30 0.001 - - 0.02 - 0.50
Shobra 1.10 1.40 0.03 - - 1.80 - - 040
Shobra 1.30 1.20 0.02 - - 1.3¢ 0.02 0.03
Average ‘0.77 0.77 0.03 - - 0.86 9.03 9.25
Cleopatra 0.002 o.10 - - - 0.02 0.03 0.50
Cleopatra 0.ié 0.14 - - - - - -
Cleopatra 0.20= 0.16 - - - 1.10 - -
EL-Raml 0.30 0.05 0.01 - - 0.08 .02 0.10
El-Raml| . 0.0 0.30 - - - 0.20 - 0.10
El-Rami 0.20 0.14 - - - 2.10 -1 005
Average 0,152 0.15 0.01 - - 070 0.625 0.19

I
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Concerning the organochlorine pesticide residues detected in harvested
potatoes. This might be due to their persistance and accumulation in the soil or
to the illegal use to protect crops from pests.

Generaly, the obtained results are in harmony with the findings of El-
Lakwah et al. (1989 b) and Khaled (1992).

The results revealed also that a high ratio of the analysed samples of
stored potatoes, used for consumption., was contaminated with alpha and beta
HCH, lindane and DDT.

The human consumption of such polluted potatoes could injur the
health of the people. Storage pest management techinique must be developed and
advanced extension programs should take place to ensure suitable storage of
potatoes with minimum health hazards.

It is worth noting, however that the highest level of pollution with
isomers of HCH (alpha. beta and lindane) was deiected in potaioes in the
markets of Cairo city, whereas the average of alpha and beta isomers was 0.77
ppm compared to .54 ppm in Kalubia markets, while the lowest level was in
Alexanderia (0.15 ppm). As for the lindane. the same order of poliution could be
noticed: 0.77. 044 and 0.15 ppm for cairo. Kalubia and Alexanderia.
respectively. When total DDT was compared as average pollution in each of the
three localities. comparison revealed that the highest level of contamination was
found again in Cairo, 0.86 ppm, followed by Alexandria 0.7 ppm then Kalubia
0.21 ppm.

The above results may be taken as an indication that storage of potatoes
needs attention as it was obviously the main reason for centamination of the
samples collected, since it was evident that soil pollution and unrecommended
pesticides, if used during the growing season did not cause any contamination
above the level of MRL.
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