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MONITORING OF PESTICIDES, HEAVY METALS AND
NITRATES RESIDUES IN SOME READY-TO-EAT
BABY FOODS

[S6]

Salama', E.Y.; MLA. Khorshed! and S.M. Fahmy*
ABSTRACT

Twenty- eight ready-to eat baby and children food samples were collected from
different places and production dates during 2002, The samples were subjected to
residue analysis of organochlorine, organophosphorous, organonitrogen and pyre-
throids  pesticides (80 pesticides) as well as cadmiom, lead, copper and nitrate resi-
due method analysis. The results show that, no pesticide residues were found in all
samples. The most contaminant was nitrate followed by Cu, Pb, and Cd. Copper, Pb
and Cd contaminate the samples in a mean concentrations 0.538, 0.036, 0.008 mg/kg
and their ranges were of 0.24-1.731 mg/kg for Cu, 0.02-0.134 mg/kg for lead, and
0.002-0.035 mg/kg for cadmium. The highest concentration was with nitrates, which
was ranged from 9 - 137 mg/kg with a mean concentration of 65.2 mg/kg, which is

considered high for baby and children.
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INTRODUCTION

The exposure of infants and children
to pesticide residues and contaminants
through food products has received con-
siderable attention from the public and
scientific communities highlighting the
need for specific policies to ensure ade-
quate health protection for this particular
age group.

The most -appropriate way to address
these safety issues is the application of a
sound, scientific risk-based approach in
order to establish regulatory standards
specifically for food products aimed at

infants and voung children. Sucha strat-
egv may allow the limited resources
available to be focused on measures per-
mit a reduction in healh risks. So, we
should protect growing babies and chil-
dren from unnecessary risk, including
exposure to pesticides, heavy tmetals and
nitrates. Babies and yvoung children need
such special protection because they are
particularly vulnerable.

Of particular concern is the exposure
of infants and children to food contami-
nants becausc of their possible increased
susceptibility for adverse effects (Larsen
and Pascal 1998). Toxicity of pesticides
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in infants and young children may differ
quantitatively and qualitatively from that
in adults. Quantitative differences exist in
absorption, metabolism. detoxification
and -excretion which may make infants
more or less sensitive to various xgno-
biotics than adults ( Ostergard and Knud-
sen 1998) These differences need to be
related to the specific foed intakes of in-
fants and young children; they are much
higher per kg body weight than adults,
Nitrates analysis also was added tothe
total diet studies for its importance to
infants and children (GEMS/FQOD
1999). The present study aimed to survey
the levels of pesticides, heavy metals and
nitrates in some ready —to-¢at baby food
collected from different markets at Great
Cairo, Egvpt during 2002

MATERIAL AND METHODS
Sampling

Twenty-eight ready-to-eat baby and
children food samples were coliected
from local markets and different produc-
tion time during the year 2002. Table 1
shows the names and compositions of
these diets. As mentioned on their labels
and packages.

Chemicals and reagents

Acetone, dichloromethane, n-hexane,
petroleum ether, Acetonitrile, (Pesti-
scan Chromatography grade or similar
quality) ethanol 95-96%.

Anhydrous sodium sulphate (Riedel-
de haen), sodium chloride, sodium
hvdroxide.

Florisil 60-100 mesh (Merck)
De-ionised water

e Nitric acid (HNO; ) (supra pure),
(Merck-reagent grade)

s 2 mol/L HNO; ({130 ml of HNO3 is
diluted to 1L with distilled water)
used for clcaning the digestion flasks.

s 0.3% HNO;, (5 ml conc. acid is di-
luted to 1L with distilled water).

» Reagents used as matrix modifier: A
mixture of 10 gm of Ammonium-
dihydrogen phosphate (NHLH,PO,)
and 0.87 gm of Magnesium nitrate
Mg (NO3),. 6 H:0).

e Pb, Cd, Cu stock standards, 1000
mg/L (Merck's ambulles).

e Intermediate and working solutions of
Pb, Cd, and Cu prepared from stock
solution with different concentrations
in 0.3 N HNO;.

s Potassium nitrate for nitrate analysis,
more than 99%.

s Mobile phase: methanol/water/n-octyl
ammonjum phosphate which was pre-
pared by mixing 800 ml water, 200 mi
methanol and 1.63 ml n-octy! amine,
the pH of the solution was adjusted,
PH= 4-6 using 10% phosphoric acid
solution ( Mobile phase should be
freshly prepared every 3 days)

Reference standard

All reference pesticides were certified
standards and were provided by Dr.
Ehrenstorfer Gmbl, Gogginer str.78 D-
8900 Augoburg. Germany, and by the
FAQO (Food Agriculture Organization of
the United Nations, Rome, ltaly and were
prepared in n-hexane/acetone mixture
(9:1).

The standard solution which used in
nitrate analysis was potassium nitrate a
ACROS 205%91-1000 = 99 % and its
LOD=5 mg/kg While cu, pb and cd were
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Table 1. Names of baby diets analyzed and their compositions
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Serial No. Name Composition

1 Chicken with vegetable & corn - Water- carrot- chicken-parsley-celery-potato-
com-butterrice flour-fennel seeds-dehydrated
onion powder

2 Mixed vegetables Water-carrot-wheat {lour-sweet potatoes-
tomato-onion.

Vegetable & beef Carrot-water-beef. meat-rice & wheat flour-

3 tomato paste-green peas, sweet potato

4 Apple forest frut Apples-rasp- berry white- grape juice- black
berry- puree- choke berg juice- sugar- crau-
berry puree’

5 Turkey rice Water-carrot-turkey meat wheat & rice flour-
green peas-onion powder,

6 Banana apple Water-fully  ripened bananas-apples—sugar-
modified com starch-orange juice from con-
centrates

7 Apple peach Apple-peach-vitamin c.

8 Pear with apple Pear-apple-vitamin c.

5 Creamed rice with vegetables Carrot-tomato-chicken meat-rige-plant oil-salz.

& chicken
10 Whole meal cereal with apple  Apple-banana-apple juice-orange juice-wheat-
& banana plant oil- vitamin c.

1 Fine vegetables and potate Carrot-potato-sweet-corn-beefmeat-full cream

with veal milk-plant oil-salt

12 Fine sweet corn with mashed Com-potato-parsley-turkey-rice flour-plant oil

potato and turkey

13 Fender vegetables wath rice Carrot-rice- green peas-full cream milk- plant
oil

14 Rasp berries and blue berries Rasp berries and blue berries with apple yo-

with apples gurt.

15 Banana and peach in apple Banana and peach in apple

16 Cream spinach with potatoes. Spinuch-potato-milk-mitk cream-vitamin ¢

17 Vegetables and lamb Green-peas-wheat-rice  flour, tomato past-
water-carrot-lamb meat- onion powder

18 Whole meal fruit cereals Apple juice-apple-banana-wheat flour meal-
plant oil- vitamin c.

19 Vegetables and chickens Water-chicken-carrot-flour-rice-wheat-
pincapple juice- sweet potato-green peas-
onion powder-Soya oil-celery.

20 Vegetables and chickens Water-chicken-carrot-flour-rice-wheat- corn -
pineapple juice-sweet potato-green peas- on-
ion powder-Soya oil-celery.

L
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[ Serial No. Mime Composition
21 Chicken wih vegetables and Water-carrot—<hicken-parsley  and ce:lf:ry—T
corn potato-com-butter-rice flour-fennel seeds de-
hydrated onion powder.
22 Turkey rice Water-carrot-turkey-wheat & rice flour-green
' peas-sweet potato-onion powder.
23 Bubbly carre: Water-organic carrot
24 Vegetables an: beef Water-carrot-beef meat-rice and wheat flour-
tomato paste-green peas-tomato-sweet potato-
onion powder
' 23 Mixed vegetu=.zs Water-carrot-wheat flour-sweet potato-tomato
paste-onion powder
26 Vegetables and lamb Water-carrot-lamb meat-tomato paste-rice &
wheat flour- green peas-sweet potato-onion
powder.
27 Carrot Water-carrot
’ 28 Fine sweet corn with matched Sweet  corn-potato-parsley-turk-y-meat-rice

I potato & turkev

flour-plant oil salt

from Merck The limit of - :antification of
copper, lead and cadmiurm were 0.1, 0.04
and 0.002 mg/kg, respectively,

A) Extraction and cleanup

Multiresidue method for pesticides:
According to the method described by
(Luck et al 1981) residues were extracted
from representative homogenized portion
of cach food by blending with acetone,
The pesticides were transferred from the
aqueous filtrate into organic phase by
shaking with petroleum ether and di-
chloromethane after drving The cleanup
was carried out as descrizzd by (Suzuki

et al 1979) using a flomsil column. Or-
ganic phase was concentrated just to dry-
ness and dissolved in hexane/acetone, 9:1
for GC detection. This method allows the
determination of 80 pesticide residues.

Heavy metals method: An analytical
method described in thesis of (Thabet,
2001) was selected for determination of
lead, cadmium and copper, where it is
suitable for all kinds of food. Three-six
gram of homogenized fresh samples were
transferred to glass digestion flasks with
10 m! of conc. HNO3. The solutions were
boiled for 72 hours, depending on the
sample matrix. The nitric acid solution

Annals Agric. Sci., 48(2), 2003
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Table 2. The investigated pesticides and their limit of quantification in mg/kg

Coempounds names

Limit of Quantification{LOQ )
(mg/kg)

|

Acephate 0.01 ]
alachlor 0.02
atrazine 0.1
bendiocarb 0.1
bromoprpylate 0.05
carbaryl 053
carbosulfan 0.1
captan 0.1
chlorothalomnil 0.02
chlorpyrifos 0.02
chlorpyrifos-methyl 0.03
chlordane-trans 0.02
chiordane-cis 0.02
cvanophos 0.03
cyfluthrin 0.1
cypermethrin 0.1
lambda-cyhalothrin 01
chiorpropham 03
DDD-p.p 0.02
DDE-p,p 6.02
DbDT-o.p 0.02
DDT-p,p 002
deltamethrin 0.2
diazinon 0.05
dichlofluanid 0.03
dicofol 0.02
dieldrin 0.01
dimethoate 0.03
diniconazole 0.03
edifenphos 0.1
endosulfan-aipha 002
endosulfan-beta 0.02
endosulfan-suiphate 0.02
endrin 0.1
ethion 0.1
fenamiphos 0.1
fenitrothion 0.02
Fenpropathrin 0.05
fenthion 0.05
fenvalerate 0.01
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Compounds names

Limit of Quantification

(LOQ )mg/kg)

HCH-alpha 001
HCH-beta 0.02
HCH-delta .01
HCH gamma (lindane) 0.02
heptachlor 0.01
heptachlor epoxide 0.01
hexachlorobenzene 0.01
imazalil 0.01
iprodion 0.5
malathion 0.02
metalaxyl 02
methamidophos 003
metribuzin 0.1
monocrotophos 0.05
omethoate (.05
oxidiazone . 0.1
parathion 0.05
parathion-methy! 0.035
pendimethalin 0.1
permethrin, 0.1
phenthoate 0.1
phosalone 0.05
phosphamidon 0.1
pirimicarb 0.05
pirimiphos-ethyl 0.02
pirimiphos-methyl (.05
procymidone 0.05
profenofos 0.02
promecarb 0.1
propiconazole 0.1 i
prothiofos 0.02
pyrazophos 0.02
terbuconazole 01
tetradifon 0.03
tolclophos-methyl 0.02
triadimefon 0.05
triadimenol 0.1
triazophos 0.02
trifluralin 0.01
vinclozolin 0.01
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was cvaporated, and the residue was
transferred with 0.3 N HNO3 with 25 m!
volumetric flasks.

Nitrates method: The method described
by (Cheng and Sang 1998} has been
followed. Ten g of the homogenized
sample was extracted by 100 ml of water
and heated on water bath at 70°C for half
an hour and shack cvery five minuets,
cooled ar room temperature and filtered
using whatmaned filter paper No.l. An
aliquot from the clear solution was taken
for further purification by a syringe filter
(0.43um). The filtered solution wasd -
rectly injected into the LC system using
HP 1100 series

B) Determinations

Mutiresidue of pesticides. Qualitative
and quantitative determination of pesti-
cide residues in food samples depends on
the use of two different polarities of
chromatography columns. Each GC in-
strument (NPD, ECD) has its capillary
columns with different polanitics and con-
sequently two detectors. The internal
standard technique was followed for the
quantrtative determination. Aldrin was
used for organochlorine and pyrethroid

compounds; Ditalimphos for organo-

phosphorous and organonitrogen com-
pounds; The internal standard was added
before injection on GC.

Heavy metals: Lead and Cadminm were
determined by electrothermal on Atomic
Absorption Spectroscopy  (AAS), using
Deuterium lamp for Background correc-
tion, cuvette atomization and argon gas.
A mixture of NH:H,PO, and mmg(NOs),
were used as a mairix modifier. However,
Cu was determined by flame atomic ab-

sorption using Deuterium lamp for back-
ground correction and air acetylene gas.

Nitrates
HPLC determination

* Mobile phase: methancl/water n-octyl
ammonium phosphate

eHPLC  column: MOS
5X200X4 .6 mm.

¢ Injection volumel0ul

* UV wave length 220 nm

= External standard method was used for
calculations

hvpersil

Quality Assurance procedures:

All analytical methods and instruments
were fully validated as a part of the labo-
ratory quality assurance system and were
audited and accredited by the Center of
Metrology and Accreditation Finnish
Accreditation Service (FINAS)ISO/IEC |
Guide 25. The criteria of quality assur-
ance were described in (Dogheim et af
2002). The recoveries were between 70-
120% and CV less than 20%. Fortifica-
tion of all samples with the contaminanis
of interest has been carnied out to ensure
that the method performed satisfactory
for the particular food examined. Analy-
sis of duplicate samples represents preci-
sion of analysis.

Apparatus and equipment

A) Multiresidue analysis of pesticides'

s Gas chromatograph HP 5890
equipped with double electron capture
detectors (ECD) with two capillary
columns;, temperature injector 2253°C,
detector 280°C, Gases flow rates; ni-
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trogen carrier gas 2.5 ml /min; 65 ml/
min (carrier + make up) , column
head pressure 82 K pa

¢ Gas Chromatograph, HP 6890
cquipped with double nitrogen phos-
phorous detector (NPD) with two
capillary columns; temperature injec-
tor 225°C detector 280°C. Gases flow
ratcs, hydrogen 3.5 +0.1 ml/min; air
{00-110 ml/min; nitrogen carriers gas
2.5 mi/min for both GC’s. The speci-
fication  of chromatography columns
are as follows:

i PAS-3 ECD tested ultra 2 silicon, 25m
X 032 m.m. Film thickness 0.52 pm.

2 PAS -1701 ECD tested 1701 silicon,
2 m X 032mm film thickness

Salama, Khorshed and Fahmy

0.25um. Temperature programs of both
GC instrumemnts were as follows; Initial
termp 90°C for 2 min; ramp (1) 20°C
/min (to 150°C); ramp (2} 6°C /mm) to
270°C, hold for 15 min.

B) Heavy metals analysis

- Atomic  absorption  spectrometer
(AAS) (Analytical technology, INC.
Unicam 929) equipped with Graphite
farnace with auto sampler and flame
atomic absorpuon.

Typical furnace parameters for lead and
cadmium in AAS are given in the fol-
lowing table:

, Step Temp. (°C) Time (sec.) Ramp (°C/szc) gf:fhfrlf:;

- Drying 120 40 30 (Cd), 10 (Pb) 2

 Ashing 800 20 50 2

" Atomization 1800 3 0 0

' Cleaning 2500 3 0 2
Cooling 20 5 0 2

- Wt digestion system (Digester teca-
1ar 2020}

- Digestion Rasks equipped with holes

- Volumetric flasks (25 ml)

¢) Nitrate analysis
HPLC -equipped with,

« Dcicctor: HP 1100 A programmable
fluorescence detector.

s MNobile phase: Methanol/water /n-
Octylammonium phosphate.

¢ HPLC  column: MOS hypersil
3X200X4.6 mm.

¢ Injection volume : 10 ul.

s UV wave length: 220 nm.

¢ External standard method was used for
calculations.

RESULTS AND DISCUSSION

Table (3) showed the monitored
amounts of pesucides, heavy metals and
nitrate residues in baby food samples.
Results showed that no contamination
with pesticide residues found in all ana-
lyzed samples. All samples were found
contamminated with Cu, following by Pb
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Table 3. Mean concentrations in mg/kg of pesticides, heavy metals and nitrates resi-
dues found tn baby food samples

Ser. Pesnicides s el Nitrates Food
No. ' Cd Pb Cu
1 ND™ 0.024 0104 0.420 135 Chicken with vegetables and corn
2 ND 0008  LOQ*** 0380 136 Mixed vegetables
3 ND 0.011 0.055 0280 57 Vegetables and beef
4 ND .0002 ‘LOQ 0.260 29 Apple forest fruit
5 ND 0014 104 0240 110 Turkey rice
6 ND 0.002 LOQ 0250 69 Banana peach
7 ND 0002  -LOQ 0490 47 Apple peach
8 ND 0017 0.134 0.780 48 Pear with apple
9 ND 0.002 LOQ 0.39¢ 116 Creamed rice with vegetables and
chicken
10 ND 0.008 0073 0.630 71 Whole meal cereal with apple and
banana
11 ND 0.009 ~LOQ 0.790 134 Fine vegetables and potatoes with
veal
12 ND 0.005 ~LOQ 0.490 103 Fine sweet corn with mashed
potatoes and turkey
13 ND ND ~LOY 0470 137 - Fender vegetabtes with rice
14 ND ND 10G 0.490 63 Rasp berries and biue berries
15 ND ND 10Q 1.420 64 Banana and peach in apple
16 ND 0017 =1.0Q 1.731 36 Cream spinach with potatoes
17 ND 0.007 TU63 0.371 2 Vegetables and lamb
18 ND 0.003 40 0.783 ND Whole meal fruit cereals
19 ND 0007  <LOQ 0.266 27 Vegetables and chickens
20 ND 0.005 “LOQ 0302 ND Vegetables and chickens
21 ND 0.010 <LOQ 0295 87 Chicken with vegetables and corn
22 ND 0.0006 “LOQ 0295 62 Turkey rice
23 ND 0.006 <LOQ ¢.562 77 Bubly carrot
24 ND 0.009 =L0OQ 0.357 ND Vegetables and beef
25 ND 0.014 0.052 0.674 112 Mixed vegetables
26 ND 0.012 <1.OQ 0.451 9 Vegetables and lamb
27 ND 0.033 =LOQ 0.574 85 ‘Carrots
28 ND 0.004 <L0OQ 0.625 ND Fine sweet corn with matched
potato and turkey
* Mean is the result of two replivate ** NI = Not detected. #*1.0Q = Limit of quantification.

Pesticides include organochlorine.

organoenitrogen , organophosphorous and pyrethrods
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and Cd While most of the samples were
contaminated with nitrates

Pesticide residues were not found in
analyzed samples and may be attributed
to the complete banding of organo-
chlorine pesticides since more than 20
vears and similar conclusions were men-
tioned by (Dogheim et af 1999, 2001 and
2002). Also, the industnial processing
such as washing, peeling. boiling and
many other cooking processing play an
important role in decreasing organophos-
phorous, organonitrogen and pyrethroid
residucs.

Copper was the most contaminant
found in the collected samples ranged
between 0.24-1.73 Img/kg with a mean of
0.538 mg/kg and 90" percentile of 0.785
mg/kg. The most contaminated sample
with Cu was cream spinach with potato
followed by banana and peach in apple.
This contamination may be caused by
using of fungicides or fertilizers, Copper
may be present in food in the shape of
copper ions or copper salts as a contami-
nant due to migration from food contact
materials e.g. copper pipe of by indusirial
factors and processing.

All samples were found contaminated
with Pb with a range of 0.04 - 0.134
mg/Kg with two means i.e. the 1st mean
at LOQ= 0 is 0.022 mg/kg, and the 2nd
mean at LOQ= 0.04 is 0.051 mg/kg, be-
causc from 60-80% of the results were
less or equal the limit of quantification
(GEMS/FOOD, 1999) and 90th percen-
tile of 0.024 mg/kg, twenty samples out
of 28 were less than the limit of quantifi-
cation, The most probably source of the
contamination may come from industry
processing and caning, since lead is not
easily transferred from the soil to the
plants and its occurrence in plant is often
due to air pollution leading to contamina-

tion of the plant surfaces. Also, the occur-
rence of lead in food and hazard today is
mainly due to many years of use of lead
technology and in particular to the use of
alkyl-lead compounds as petrol additives,
lead may contaminate foed from contain-
ers containing lead (WHO, 1995). In
particular, elevated contamination of lead
may result from storage with a lead glaze,
although the use of lead solder has largely
been discontinued, it was a major source
of exposure in many part of the world
The contamination of samples with Cd is
ranged from 0.002 -0.035 mg/kg witha
mean of 0.009 mg/kg and 90th percentile
of 0.017 mg/kg the most contaminated
sample was carrot. Cadmium is easily
transferred from soil to vegetables by the
roots and certain plant species selectively
take up cadmium (Codex Alimintarius,
1998). The contamination with Cd in
roots and tubers means soils or water
contamination, these results is in agree-
ment with those reported by Feng ef af
(1993) and Khorshid et af (2003).

The results are in accordance with the
information published by different coun-
tries (Canada, Finland, Denmark, Neth-
erlands and USA) where the cereals and
their products, followed by potatoes and
other vegetables as the largest contami-
nation {Galal, 1993).

Results shows that nitrates were
found in the samples with a range from
ND to 137 mg/kg with a concentration
mean of 65.2 mg/kg and 90th percentile
1343 mg/kg These concentrations are
relatively high The samples with high
concentrations contain  vegetables in its
compasition and the most probably may
come from mnitrates in soil when farmers
use commercial nitrogen fertilizers that
are potentially hazards to infants. The
problem with high levels of nitrates in
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baby's diet is that it interferes with the
red blood cells ability to carry oxygen
(a type of anemia) throughout the baby.
This contamination can lead to “blue
body syndrome” and this could eventu-
ally lead to other health problems. The
primary toxic effect of inorganic nitrate is
the oxidation of the iron in hemoglobin
by excess nitrates forming metahemoglo-
bin. Infants less than 6 months old com-
prise the most sensitive problems (Hast-
man 1982 & Bouchard er al 1992) A
secondary target for inorganic nitrate
toxicity is cardiovascular system (Ridder
and Ochme, 1974).

As conclusion, data showed no con-
tamination with pesticide residues were
found. There is a contamination with
some heavy metals such as Cu, Cd and
Pb, The most highest concentrations
found was Cu followed by Pb and Cd.
The highest contamination wasin inor-
ganic nitrates with high concemtrations.
There are no maximum limits for these
contaminants in particular for chiidren
and babies.

REFERENCES

Bouchard D.C.; M.K. Williams and
RY. Surampalli (1992). Nitrate con-
tamination of ground water, Sources and
potential health effects. Ane. Works As-
sociation Journal 84(9): 85-90.

Cheng C.F. and CW.T. Sang (1998).
Simulianeous determination of nitrite,
nitrate and ascorbic acid in canned vege-

tables juices by reverse-phase ion inter- .

action HPLC. Food Additives and Con-
taminants 15(7): 753-758.

Codex Alimentarius (1998). General
Standard for Contaminants and Toxins
in Food. p. 52 Netherlands.

797

Dogheim S.ML; S.A. Gadalla and A.M.
E}-Marsafy (1999). Monitoring of pesti-
cide residues in Egyptian fniits and
vegetables in 19935, Journal of the Asso-
ciation of Official Analytical Chemists.
82: 984-955.

Dogheim S.M.; S.A. Gadalla and A M.
El-Marsafy (2001). Monitoring of pesti-
cide residues in Egyptian fruits and
vegetables in 1996. Journal of the Asso-
ciation of Official Analytical Chemists.,
84(2): 519-531.

Dogheim S.M.; S.A. Gadalla; E.Y.
Salama; A.M. El-Marsafy and Y.M.
Nabil (2002). Monitoring of pesticide
residues in Egyptian fruits and vegetables
during 1997. Food Additives and Con-
faminants. 19 (11): 1015-1027.

Feng GY.; J Cheng and J.P. Wu
(1993). Study on heavy metal pollution of
vegetables in Bashen district (Shanghai).
Journal of Shanghai Agricultural Col-
lege. 11(T0): 43-50.

Gaial H.G. (1993). Dietary intake levels
in food and estimated intake of lead,
cadmium and mercury. Food Additives
and Contaminants. 10(I): 115-128.
GEMS/FOOD (1999). Report of joint
USFDA/WHO, International workshop
on total diet studies -USA, World Health
Organization 21:293.

Hastman P.E. (1982), Nitrates and ni-
trites ingestion, pharmacdyanamics and
toxico ogy. Chemical Mutagens 7: 211-
293. Deserres F.J. and A. Hollaendereds,
Plenum Publishing Corp., New York.
Khorshed M.A.; AM. E)lMarsafy;
S.A.Gad-Alla and M.W. Thabet (2003),
Cadmium, lead and copper levels in some
Egyptian crops. The International Con-
Jerence of Food Safety. Sultant Oman,
Mscur, 1: 13-27.

Larsen J.C. and G. Pascal (1998).
Workshop on the applicability of the ADI

Annals Agric. Sci., 48(2), 2003



798 _ Salam.;a; Khorshed and Fahmy

to infants and children, consensus sum-
mary. Food Additives and Contami-
nants. 15: 1-9 ’

Luck M.A.; J.E. Froberg; G. M. Doose
and H.T. Masumato (1981). Improved
multitesidues gas chromatographic  de-
termination of organo phesphorous, orpa-
noniirogen  and organohalogen pesticides
in producis using flame photometric and
elecirolyiic  conductivity detectors. Jour-
nal of the Associgtion of Official Ana-
Iytical chemists, 64; 1187-1195,
Ostergard G. and L Knudsen (1998).
The appiicability of the ADI (acceptable
Daily Invake) for food additives to infants
and children. Food Additives and Con-
taminarts 15 (1): 36-74 [Medline].
Ridder W.E. and F.W. Gehme. (1974).
Nitrates as an environmental, animal and

human hazard. Clin, Toxicel. 7(2): 145-
159.

Suzuki T. N; N. Ishikaw and Sato Sa-
kalk, (1979). Deatermination of chlorin-
ated pesticide residues in foods. Rapid
screening method for chlorinated pesti-
cides in milk. Journal of the Association
of Official Analytical Chemists. 62(3):
681-684. :
Thabet W.M. (2001). Monitoring of
Heavy Metals in Vegetables and Fruils,
rp. 18-27. Mic. Thesis, Dept of Agrti-
culowral Science- Institote of Environ-
mental Stadies and Research -Ain Shams
University.

WHO (1995). Environmental Health
Criteria No. 1635 Inorganic lead, Geneva:
International Program on Chemical

Safety: 12

Annals Agric. S¢i., 48(2), 2003



Pesticides and residues in baby foods 799

YW VAR - VAY () ¢ SAp 0 Bl 0 e e Gl o Bel 5 LS Caely el Sl A
il A1l 5 ALEL jealinll § Clasual) ity Eplill il ghasa (il
Skl azisf b

[2%]

'g.agé.m.n elhia - ‘.L_tJJJiqia- ‘muﬂxdy!
=l )30 Spmeadh JSoa = 4 Wi (b LR oty gl Sitihida Jaladl g 36 pall Jasal <

SJW‘@&“MQNEJL%V

S AL ~ AN g Haual 515y g2 2 gl g Al 0 e i Lipg - ¥

S ol Ly 2 lly 485k el of
O 2y S ¢ p gl S5 el S
> B35 gl Ul 38 G Sl g
(S p2S g 10 A ¢ 00 TY L4,0TA
=Y bl aaSfma 1,VYY =0 Y E
T Y e Al VT
_ -eﬁéﬁ-‘@c‘%s./é-‘
St Dl e (g At jll Cania of
a=2Sfz VTV=1 1o blle oS o il
s 130y paSfa 18,Y 558 5 lase ey
D Aty 3 ghai

Al Juki plaks die YA aans 3

A ili s A sty oS e JSU
PUJRE SO - PV I SR SINEIS» TR
L L e
e g it g il 4y ) ghne gill 5
a3 LS (S 50 A Sy i 0
palan N s G LB poliali e
Jiad M ALYl ey pgueslSl
Apmnadlly Ly pladd 1 il i
a e ¥ A Sl Caun gl Sl
g o Ao genall Gligally Cilasse G

eall e g cdy ) o spsfal
B IR me_)_ah.}.i

Annals Agric. Sci., 48(2), 2003





