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ABSTRACT

The effect of both home preparations und some technological
processes on dicofol residues applied on strawberry and cantaloupe were
investigated using gas-liquid chromatography with electron capture detecior
(ECD). Data revealed that washing with tap water reduced 22.3% and
10.6% from dicofal residues found on strawberry fruiis and 17.3% and
12.3% of residues on cantaloupe inmunediately after treatment and afier 15
days of treatment. Adequate washing removed 34.2% and 29.5% of residues
from strawberry and 32.1% and 28.6% from cantaloupe fruits immediately
after treatment and atier 15 days of treatment to be within the established
maximum residue limits (MRLs) of Dicofol. Extraction of strawberry and
cantaloupe juices reduced 22.3% and 34.9% of residues on strawberry and
35.8% and 50.4% on cantaloupe after treatment and after 15 days later, also
peeling of cantaloupe fruits reduced 27.2% and 39.5% of residues at the
same menticned period. Pasteurization, sterilization of strawberry and
cantaloupe juices and manufacturing of jam and compote from washed fruits
minimized the dicofal residues to be iower than the MRLs to be safe for
human consumption. Ubtained data showed that freezing of experimental
fruits has low effect on reduction of residues, but storage of preserved
products for three months reduced the residue levels with a high percent to
be very safe for public health without any serious side effect.

INTRODUCTION

Nowadays the number and amount of different agrochemicals and
other environmental toxicants in our food are increasing. Pesticides as one
of serious agrochemicals especially their remaining residues or inetabolites,
can find their way into the food chain from several sources. Withoui
continues surveillance, some of those that persist in our food could endanger
the public health. Man undoubtedly stili would consume contaminated foods
which contained various levels of different pesticide residues. Therefore, it
is of great important tc minimize such levels of these residues remaining on
or in plant food to be within or below the acceptable daily intake and lower
than the safety tolerance level for protecting the human health to avoid any
hazardous effects. Most countries have introduced laws governing not only
the use of pesticides, but also setting up limits for pesticides residues which
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may be toierated in food stuff. Therefore, regulatory agencies, both national
and international are seeking to limit the human intake of pesticides residues
throughout the consumption of food, have established systems of
"tolerances" or Maximum Residue Limits (MRLs) in food {Pelen 1571,
Trichilo and Schmitt, 1989). It is of great important to make sure that at
the time of food consumption, the residue levels of any agrochemicals
should be within or below the established MRLs to avoid their hazardous
effects on human betngs and domestic animals (Elkins, 1989, and Bessar of
al. 1989, 1990 and 1994a). Orgaso chlorine pesticides were almost
prohibited from use in Egypt since 1980 according to their long persistence
tendency to accumulate in fat tissues impact on the environment and hazards
to human health. In spite of that certain organo chlorines still have restricted
use to control harmful pests. Dicofol (Kelthane) is one of these compounds
which have short persistence in comparison to others. However, it was
found to be indispensable in controlling the red spider mites investing many
vegetable and fruit crops. According to Environmental Protection Agency
(EPA) dicofol considered as a carcinogenic pesticide which make it
necessary for studying to know all the factors affecting its residue reduction.

The present work was achieved to study the effect of technological
factors, also role of washing either with tap water or with detergent on
reduction of dicofol residues on strawberry and cantaloupe and in their
products after different period of treatment and after storage period for three
months for preserved products. Strawberry and cantaloupe were chosen for
this study because they produced and consumed throughout many countries,
they have a short storing time after harvesting. Also the meeting of the
Pesticide Residues Committce (PRC) 2002 revealed that strawberry
contains dicofol residues.

MATERIALS AND METHODS
1. Treatment of Plant Foods.

At the farm near Rashid area Behira 4 pots from strawberry plants
(Fragaria ananassia Duch Var. Camaroza) were randomized selected,
labeled and sprayed with dicofol 18.5% EC at the rate of one liter/400L
water/Fadden. At the same area 4 pots from cantaloupe (Musk melon)
plants (Cucumis melo Vear. reticulates) were labeled and treated with the
same previous rate of dicofol 18.5% EC. Another one pot from both
strawberry and cantaloupe plants were kept without treatment to serve as
control checks. Random representative treated samples of strawberry and
cantaloupe fruits were collected after one hour of application (represent the
initial deposit of dicofol). after 7 days and after 15 days of treatment for
residues analysis.
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2. Home Preparations and Processing,

Control and treated samples of strawberry and cantaloupe collected at
zeroe time, 7 and 15 days post application were washed with tap water only
and with 0.5% Pril detergent and rinsed with tap water again, washed fruits
with tap water of strawberrv were processed using  pasteurization,
sterilization of juice and manufacturing of jam, washed cantaloupe fruits
were peeled and processed using pasteurization, sterilization of juice and
manufacturing of compate and cantaloupe jam. Washed strawberry (500 g)
and peeled, cutted cantaleupe (500 g) were put in polyethylene bags and
frozen at -5°C. Extraction of strawberry and cantaloupe juices,
pasteurization of juices at 85°C for 1 min. sterilization at 100°C for 20 min,
manufacturing of compate and jam wesre done according to Saad ef al
(1989).

3. Analysis of Dicofol Residues.

3-1. Reagents: Dicofol (2,2,2 trichloro-1, 1-bis {4-chlorophenyl}-
trichloromethyl benzenemethancl) technical grade material 1s specified to be
99.9% pure acctonc pure, benzene pure. dichloromeihane (Merck No. 0650),
n-hexane (Merck No. 9688). Elution mixture (10:2:2) dichioromethane-
benzene-acetone, charcoal pure, (AR), (No. 2186), Cillite 545 (C. Roth
Karisruhe), silica gel 0.05-0.2 mm (Merck No. 7734). Sodium chloride (AR}
and anhydrous sodium sulphate.

3-2. Equipment: A Hewlett-Packard model 5730/A  gas-liquid
chromaiograpt: equipped with a liner Ni” clectron caprure detector
(18713/A) and 2 cm stainless steel transfer line from the column to the
detector was used for dicofol assays. A 1.5 mm {1.d.) 1.8m glass column
packed with 1.95% OB-17 on 100-120 mesh Chromosorb was used under
the following conditions: Carrier gas 5% methane in argon at 60 cm’ min”
flow, injection port 250°C; oven femperature 270°C, detector temperature
3000°C, starting temperature 200°C, speed of heating 2°C min™ and initial
holding time 2 min. Injection of 1 pf using 10-p Hamtlton syringe equipped
with change adapter.

3-3. Extraction and purification: Dicofol residues are extracted from
treated fruits (50 g sample) with 200 m! acetone and the extract filtered.
Then, 50 ml of the filtrate were diluted with 200 cm’ of water and
dichloromethane (1:1) for partitioning dicofol residues. The exiract was
dried with anhydrous sodium sulfate and the dichloromcthane layer was
kept. The dichloromethane layer was removed by charcoal-silica gel
purification column with the elution mixture (dichloromethane-benzene-
acetone = 10:2:2). Then, the solvent mixture was evaporated and dicofol
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residues were dissolved again in 10 ml of n-hexane and diluted 6-times in n-
hexane for chromatographic determination (Dogheim ef al., 1993).

3-4. Recovery value of dicofol: The efficiency of the gas liguid
chromatographic method for residue determination of dicofol was achieved
by adding 100 g dicofol per g sample to a portion of untreated fruit sampie
which then was put through the extraction, purification and residua
determination processes as followed in the used methods. Then, the
recovery valuc was calculated as follows:

_ug Dicofol per g sample found
ug Dicofol per g sample added

Recovery value = - % 100
The average recovery values for dicofol in strawberry were 89% and
93% and these values were used to correct all the obtained results of dicofol.

RESULTS AND DISCUSSIONS
L. Reduction of dicofol residues by homne preparation precedures.

Elimination of pesticide residues from plant foods by washing
controiled with many factors, such as chemical and physical properties of
applied pesticide, nature of fruit surface, duration of the time that pesticide
has been in contact with the plant food, formulation in which the pesticide
was applied and weather conditions (Elkins, 1989).

Bata of Table (1) show the effect of washing with tap water (simple
washing) or with detergent (adequate washing) and extraction of strawberry
and cantaloupe juices on dicofol residues, immediately after treatment, after
7 days of application and after 15 days later. The results indicated that
simple washing removed 22.3%, 13.2% and 10.6% from strawberry and
17.3%, 16.9% and 12.4% from cantaloupe immediately after application,
after 7 days and after 15 days post treatruent, respectively.

As well as adequate washing removed 34.2%, 28.7% and 29.5% of
dicofo! residues from strawberry fruits and 32.1%, 31.1% and 28.6% of
residucs found in cantaloupe after the same meniioned waiting penods,
respectively. Extraction of strawberry and cantaloupe juice after simple
washing reduced 22.3%, 28.0% and 34.9% of dicofol residues found on
washed strawberry and reduced 35.8%, 46.3% and 50.4% of residucs found
in washed cantaloupe at the same previously mentioned waiting periods.

From the presented data we have noted that waiting period after
application for one week caused a reduction in dicofol residues with 26%
after 7 days of application on strawberry and with 24% on cantaloupe, also
waiting period for 15 days later reduced the residues with 36% on
strawberry and with 54% on cantaloupe. This reduction means that simple
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washing reduced the dicofol residues to be within the Maximum Residue
Limit (MRL) for dicofol (1.0 mg/kg. CCPR 1993). As for adequate
washing the residue levels were reduced to be safe for human consumption.
These resulis are in harmony with Bessar (1984, 1992), Bessar ef al
(1990a, 1991z & b, 1994 a & b), Dogheim e al. (1993) and Tag E}-Din
(1999, 1993). :

Table (1) Role of hmne prepar ation proredures on reduction dicofol residues

_ ] Immediately afer Seven days atier Fifteen days after i
Homa P'reparative treatment treatment t'ealment

" Progedures Mean 1 SD | R% [Mean=SD] K% | Mean 5D ] R% |

wher —

_ Strawberry |

i nwasiied fruits (nitiaty { T8R4+ 011 - T.36£0013 - 122+ G151 - i
B Simiple Washing. (4300471 223 {T18=20 4] 132 T1090+Gi37 1.6
ji Adcquate washmg™ 1.2120908) 342 1097+ 006! 287 10256+008 7 29.5
Fresh juice V0037 223 1680031 23.0 J871 200 ] 346

Cantaloupe f

Unvwashed Tros (il 11963031 = JIa84 0.0 — 110 I05 ] <]
i_S_?np; £ washing 1.62+016 ] 173 [T23£000; 169 [1.13£0061 124

I Adeguate washing 13320001 321 110240048 317 1092 X008 286 1

Pechng L.I8+0.11T7 272 1076007 .18_2 650, 390§

i Fresh jl'ice 1.04=007] 358 0 [ = (TS 46 3

a- Simple washing: Washmg with tap water.
b- Adequate washmg Washing with detergent.
_Inittal residues - found residues ypq

R%s = reducti snt = v
‘e 1on peree [nitial residucs

2. Effect of technological processes on dicofol residues in strawberry
and cantaloupe produiets.

Thermal techuological processcs p;ay an important rofe in degradation
and reduction of pesticide residue levels. Pasteurization and sterilization of
strawberry and cantaloupe juice manufacturing of compote and jam mainly
shared in degradation of dicofol residue levels as indicated in Table (2). It
has been noted that the pasteurization of strawberry juice reduced 21.2%
and 253% of dicofol residues found in fresh juice after 7 days post
application and 15 days post treatment, as well as, pasteurization of
cantaloupe juice reduced 22.7% and 30.4% of residuve levels at the same
mentioned perinds. Sterilization of strawberry and cantaloupe juice was
more effective in degradation of dicofol residues than pasteurization. Data
in Table (2) also showed that the maunufacturing of strawberry and
cantaloupe jam has similar effect on reduction of dicofol residues with that
of juice sterilization. Table (2) also indicated that manufacturing cantaloupe
compote reduce the residue levels with 21.9% after 7 days of application
and with 23% after 15 days later. From the data presented in Table (2} it
has been noted that low temperature had a lower effect on pesticide
degradation which ranged from 16.8% to 19.3% in frozen strawberry and
from 11.4% to 15.4% in frozen cantaloupe.
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Tabie (2): Effect of technological processes on dicofo! residues in strawberry and

cantaloupe.
1 fmmediately after Seven days alter Filteen days after
3 reaiment freatment {reatiment
! Procedures Nean £ 30 | K% [Meant D] K% | Mcan 5D ] R%4
{ Strawberry
Fresh juice LITx 010 - 0.83520.86 - 0.71 £ 0.08 - II
! Pastearized juice 430002 3 2235 (672008 212 1053+:000] 253
%‘; Sterilized juice 67200970 366 03420047 360 104500067 366 |
i Sirawberry jam D39Z008 ] 587 (04810031 591 103650071 669 |
Frozen strawberry 105008 | 168 (008006 160 J083=0.05) 1973
Cantaloupe )
I ¥resh juice 104 +£0.06 - 0.56 £ 000 - 0.36 + 0.06 -
| Pasteurized juice ORTE304 7 7217 1705150061 227 103520041 304
| Sterifized juice 0.61 =007 413 10380041 424 10.28:0.03! 306 |
i%ompiote V1760097 277 10960031 216 (03572002 ?g_fgj ];!
antaloupe jam D56x006 7 654 103700317 699 [024x003] 735 !
{ Frozen cantzzf}?uge 1372008 154 (109200471 il4 [0.99+0.06 |

The obtained data confirmed that in spite of the residue levels of
dicotol, were below its MRL (I mgkg) in fresh juice after 7 days of
wreatment, we have noted that processing minimized dicofo! residues to be
mere traces and very safe for human consumption without any hazardous
effects on human beings. These results are in agreement with those of
Newsome (1980), Ripley (1978) and Bessar (1984, 1992 and 1996},
Archer (1973) and Tag El-Din (1996).

3. Influence of sterage for three months on degradation of dicofol
residues in preserved products of strawberry and cantaloupe.

Data presented in table (3) shows the influence of storage for three
months on dicofol residues in some preserved products of strawberry and
cantaloupe. It has been noted that the storage of strawberry products which
processed after dicofol application reduced 40.6%, 41.8%, 45.8% and
31.9% or residue levels in pasteurized, sterilized juice, strawberry jam and
frozen strawberry respectively. As well as 50.7%, 51.9%, 60.4% and 35.7%
of residues after one week and 50.9%, 51.1%, 55.5% and 34.1% of residues
after two weeks of application were decrcased in the same mentioued
products respectively. Storing cantaloupe products decreased the residues of
dicofol with 42%, 47.5%, 37.6% 48.2% and 35.7% in the products
processed immediately after treatment and with 39.2%, 36.8%, 36.5%.
59.5% and 30.3% in the products processed after 7 days of treatment and
53.8%, 53.6%, 33.3%, 42.1% and 21.3% of residue levels after 15 days later
in pasteurized sterilized juice, compote, cantaloupe jam and frozen
caritaloupe respectively. These results are in harmony with those of Iwata ef
ai. (1982), Bessar {1992) and Bessar et al. {1990).
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Table (3): Influence of storage period for three months on degradation of dicofol residues
in stored products of strawberry. '

Tmmediaiely afier Seven days after Fifteen days after
Procedures {reatfment freatment freatment
I Mean+ 3D | R% Meanx3SD] R% IMeanxzSD! R%
j Strawberry
Pasteurized fuice 03T+0087 406 10330051 307 (020007 509
LSteri]izegj utce 0380061 418 1026+0.041 510 16225006 1.1
| StrawberTy Juice 0322006 | 458 10190061 €04 ;0160071 535
Frozen strawberry 1 0820111 319 j063+6.111 357 03820.09] 34.1
_ Cantaloupe
Pasteurized juicc 0470051 420 JO3T£007] 352 T018=x0.03] 338
Stertlized juice GI32+003 1 475 1034004 368 [0.10X 0041 5316
i Lompote 0732007 1 376 106120051 365 10380047 33.3
Cantaloupe juice 020003 1 4872 10150031 395 (610047 471
| Frozen canfaloupe 038£001 [ 357 1076008 303 [068+0.08] 31.3 |

, Residues after storage
s = | ALY
R% Residues before storage 100

CONCLUSION

The present study indicates that washing, peeling and juice exiraction
play an imporiant role in minimizing dicofol residues found on strawberry
and cantaloupe fruits after one week of application to be within MRLS, as
well as technological processing and storage for preserved products of
sirawberry and cantaloupe which processed immediately afier treatment or
after 7 and 15 days of application reduced the residue levels to be under
MRLS ard became very sate for human consumption,
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