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Influence of using selected bread improvers on bread
sensory attributes produced from wheat flour partially

replaced by oat flour

!Salah Ali Alhebeil, “Sumaia M. Shniba, >Hawa Mokhtar Jaballah

Department of Food science and technology, Faculty of Agriculture,

University of Tripoli, Libya

Abstract. Wheat Flour ( 7riticum aestivuni) was partially replaced by 0, 15, 30 and
45% Oat flour in an experiment to evaluate selected sensory attributes of bread.
Chemical properties were made separately for the wheat flour and other fortified
flour samples. Effects of selected flour improvers on the specific volume and sen-
sory characteristics of French baguettes from each treatment were also investigat-
ed. Results showed that there were positive enhances in both total protein and
crude oil percent as the ratio of replaced oat flour increased, where the total pro-
tein was recorded 15.42% and total fat 1.98% when the wheat flour was replaced
by 45% of oat flour, which showed significant different with other replacements
ratio (0, 15 and 30% oat) . However, there were significant reductions (£<0.05) in
both wet and dry gluten as the percentage of oat flour increased in all the treat-
ments. Specific volume of produced bread significantly decreased, when the pro-
portion of oat flour was 30 and 45%. On the other hand, adding mixture (leci-
thin+Ascorbic acid+SSL) improvers resulted in increasing the specific volume of
bread compared with the other improvers. Overall sensory attributes were showed
significant gradual reduction (£<0.05) as the replaced oat flour ratio increased.
However, there was significant enhancement in the sensory evaluation for the

bread produced from 0, 15 and 30% replaced oat flour samples with the improvers
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(SSL), (lecithin+SSL) and (ascorbic acid+SSL) as compared with the overall sensory
evaluation of bread produced from flour of these treatments without such improv-
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ABSTRACT

A total of 75 samples including, 25 samples each of full cream powdered milk, skimmed
powdered milk and infant formula collected from Egypt and Libya markets, groceries and
pharmacies at the period between April and September 2014 were analyzed for measuring cop-
per, zinc and iron concentrations. Flame Atomic Absorption Spectrophotometer could detect
copper, zinc and iron in all (100%) tested samples by means of 3.74+0.137, 3.83+5.82 and
40.73+14.29 mg/kg in examined full cream powdered milk, 3.12+0.35, 3.10£0.19 and
44.74+5.74 mg/kg in examined skimmed powdered milk and 8.28+0.3008, 4.00+0.144 and
16.73+0.70 mg/kg in examined infant milk formula, respectively. Concerning the permissible
limits set for detected elements, it was noted that most of tested samples contained copper, zinc
and iron by levels exceeding maximum permissible limits proposed for them. By comparison
the estimated average daily intake of detected minerals from the examined samples to their Ac-
ceptable Daily Intake (ADI) values, it was noted that the estimated daily intake of all elements
were lower than their ADI except for iron, its estimated daily intake was higher than its pro-
posed ADI, hence powdered milk and infant milk formula may carry a potential health risks for
humans which needs a rigorous monitoring program to prevent food contamination by these

metals and to ensure that their levels did not exceed the legal limits for human consumption.
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1. INTRODUCTION

Milk and dairy products is one of the most important food for human nutrition which
contains protein, carbohydrates, fat, sugars, vitamins (Vit A, Vit D and Vit B groups) and trace

elements particularly calcium, phosphate, magnesium, zinc and selenium (Buldini et al., 2002).

Powdered milk is one of the most essential dairy products that are widely consumed by
human children and adult’s especially elderly people around the World. It contains essential and
additional requirement needed by children especially during their growing years. It is also used
in the manufacture of many dairy products such as ice cream, cheese, evaporated milk, con-
densed milk and infant milk formula and also as an ingredient in many bakery products, pro-

cessed meats and soups.

Powdered milk contains several trace elements as a natural component of their composi-
tion; most of them are essential and very important such as copper, zinc, manganese and iron.
These metals are co-factors in many enzymes and play an important role in many physiological
tunctions and lack of these metals cause disturbances and pathological conditions (Pennington
et al., 1995). Although, these metals are essential micronutrients and have a variety of biochem-
ical functions in living organisms, these elements when taken at high levels, they can cause tox-
icity to consumers. This toxicity is attributed to accumulation of trace metals in the body which

are not metabolized to execrable products (Li et al., 2005).

The excess amount of trace elements in milk powder may originate from the normal addi-
tion of these metals to milk powder during manufacture in order to meet nutritional require-
ments (Oskarsson et al., 1995). In addition, milk powder may become contaminated with
these metals either through contamination of the original cow’s milk resulting from exposure of
lactating cow to environmental pollution or feeding on contaminated feed stuffs and water with
that metals (Carl, 1991; Okada et al., 1997). Also, metals may gain access to our foods from
contaminated water, equipment and utensils used for food processing, cooking and storage
(USEPA, 2003). Moreover, raw milk may be exposed to contamination during its manufacture

and packaging processes (Ukhun et al., 1990).
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While the main quality parameters for milk powder are the microbiological and sensory
characteristics, recent investigations have been recommended that the determination of trace
elements in milk powder should be included to these parameters (Orak et al., 2005). Since, as
far to our knowledge, reports regarding trace metals determination in milk powder in Egypt and
Libya is scarce and due to the serious problems associated with ingestion of excess amounts of
these metals in food, this study will focus on the determination of some trace element levels in
tood-stuffs especially milk powder from difterent districts in Egypt and Libya which 1in role will
give an important idea in understanding a number of deficiency related diseases and to through
light on health risks and toxic effects of these metals when they are consumed by excess

amounts.

2. MATERIAL AND METHODS

2.1. Collection of samples:

A total of 75 samples consisting of 25 samples each of full cream powdered milk, skimmed
powdered milk and infant formula collected randomly from difterent groceries, supermarkets
and pharmacies distributed in Egypt and Libya at the period between April and September 2014.
All samples were still valid for consumption. The samples were kept in their original packages
and were individually packed into a clean polyethylene bag. Each sample was labeled to identify
the source, site and date of sampling, then transferred to the laboratory of Food Hygiene and
Control Department, Faculty of Veterinary Medicine, Mansoura University, Egypt wherein the
preparation of the samples were done to be ready for estimation of copper, zinc and iron con-

tents.

2. 2. Preparation of samples (Agemian et al., 1980).

2. 2. 1. Digestion procedures:

One gram of the sample was added into 100 ml beaker, then 5 ml of HNOj (16 N) and 5
ml of HO, (30% V/V) were added to the sample. The mixture was left to allow the reaction to
proceed, then placed on a hot plate and heated to 60°C for 30 minutes. The beaker was re-
moved and allowed to be cooled for 5 minutes, and then 10 ml of HNOj3 and 5 ml of H,O,
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were added. The beaker was placed on a hot plate, and the temperature was increased gradually
with care. The addition of HNO3;-H,O; was continued until samples became clear. The digest-
ed samples were filtered through Whattman filter paper No. 42. Each clear filtered sample was

transferred into volumetric flask (100 ml capacity) with deionized distilled water.

2. 2. 2. Preparation of blank solution:

Ten ml solution of concentrated HNOj; and H,O; (1:1) were transterred to 100 ml beaker
and then heated on a hot plate and the temperature was increased gradually with care. The addi-

tion of HNO3—H,O, was continued until blank became clear.
2. 2. 3. Preparation of standard solution:

For detection of Cu and Zn the diluted standard solution for each metal in strength of 0.1,
0.5, 1.0 and 3.0 ppm were prepared from 1000 ppm stock solution, while the solution of 0.009,
0.018 and 0.092 ppm were prepared for Fe. All standards were made in 1% HNOj;. These
standard solutions were used periodically during the analysis technique to check the instrumen-

tal accuracy.

2. 2. 4. Analysis by Atomic Absorption Spectrophotometry:

All filtered samples were analyzed for their metals content according to the method of
(Agemian et al., 1980) by using “contrAA® 700 High-Resolution Continuum Source atomic
absorption spectrometer for flame, hydride, graphite tube and HydrEA technique Atomic Ab-
sorption Spectrophotometer” at the central laboratory, Faculty of Agriculture Sba-Basha, Alex-
andria University, Egypt.

Parameters for instrumental instructions of Atomic Absorption Spectro-

photometer.

X, Fo97 1

SOiTaadl o

Site width
(Mn)

Lamp
current

(ma)

Burner
height

(cm)

Detection

limit

Automatic

13A

6 mm

0.2901 mg/l

Automatic

13A

6 mm

0.0213 mg/l

Automatic

13A

343

6 mm

0.1341 mg/l
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2. 3. Statistical analyses:

Data were collected, organized and then analyzed by using the computer program

SPSS/PC+ (2001) then were arranged and summarized.

3. RESULTS AND DISCUSSIONS

3. 1. Full cream milk powder:

The results of atomic absorption spectrometry revealed that the levels of heavy metals in
examined samples of full cream milk powder ranged from 2.56-5.73 mg/Kg with a mean of
3.74£0.138 mg/Kg for copper, 1.61-5.64 mg/Kg with a mean of 3.83+0.26 mg/Kg for zinc and
10.88-88.75 mg/Kg with a mean of 40.73+5.82 mg/Kg for iron (Table 1).

Table (1): Concentration of heavy metals in tested full cream milk powder (F.C.M.P),
skimmed milk powder (S.M.P) and infant milk formula (I.M.P) samples (img/Kg).

(N=25).
No. of sam- | Milk Samples Min. Max. Mean+Std. E.mg/kg
ples
Copper
F.CMP 2.56 5.73 3.7420+0.13784
25 SMP 1.75 10.23 3.1220+ 0.35470
IL.M.F 5.54 12.71 8.2832:0.30082
Zinc
F.CMP 1.61 5.64 3.8331+0.25644
25 SMP ND 4.608 3.1049+0.19402
IMF 2.72 5.070 4.0062+0.14403
Iron
F.CMP 10.88 88.75 40.7308+5.82266
25 SMP 10.70 97.12 44.7448+5.74278
IMF 12.50 29.37 16.7376+0.70342
SE: Standard Error N: Number of samples
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Our result of Copper was nearly similar to that recorded by Sadeghi et al. (2014) who
could detect copper at level of 4.03+1.33 mg/Kg in powdered milk in Iran. Meanwhile, copper
was determined in much lower values at 0.110+0.002 mg/Kg by Abdallah (2005) in whole milk
powder in Damietta city, Egypt and at 0.182 mg/Kg by Al-Zahrani (2012) in tested powdered
milk in Saudi Arabia. In the other hand, higher level of copper (9.7+0.2 mg/Kg) was determined
by Akpanyung, (2006) in Nigeria.

Increased copper concentration in milk powder may be attributed to contamination of
original cow’s milk used for manufacture of these products. The contamination of original
cow’s milk may be due to excessive exposure of lactating cows to environmental Cu from heavy
traffic, consumption of contaminated feeding stuffs and water. Moreover, copper may enter
food through environmental contamination, mineralization by crops and due to the application
of copper-based pesticides commonly used on farms in some countries and also through food

processing (Onianwa et al., 2001).

Copper is an essential dietary trace element found in many metalloproteins and essential
enzymes controlling cellular activities, proper development and general repair of body tissues.
Deficiency of copper causes low white blood cell count and poor growth. However, at elevated
concentrations, they may cause serious health implications for human as vomiting, nervous sys-
tem disorder, Wilson’s diseases, liver and kidney damage, brain damage, intestinal discomfort,
dizziness and headaches, while excess accumulation of copper in liver may result in hepatitis or

cirrhosis and in a hemolytic crisis (Lewis, 1995).

Our results of zinc values are in consistent with that reported by Al-Zahrani (2012) who
detected zinc at value of 2.91 mg/Kg in powdered milk in Saudi Arabia. Lower values of zinc
(0.661+0.113 mg/Kg) could be detected by Abdallah (2005) in milk powder from Egypt. On
the contrary, much higher zinc levels of, 62.8+5.5 mg/Kg and 36.2+5.29 mg/Kg were deter-
mined by Moraes et al. (2009) and Khalil and Seliem (2013) and in bovine powdered milk in

Brazil and powder milk in Iran.

The current results of iron are in agreement with that reported by Jorhem (2000) who

could detect iron by levels ranged from 4-45 mg/Kg of tested milk powder in Sweden. Higher
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iron values (103.3£0.3 mg/Kg) were estimated by Moraes et al. (2009) in powdered milk from
Nigeria. Meanwhile, low values of iron were detected by 3.033 mg/Kg by Al-Zahrani (2012)
in powdered milk Saudi Arabia.

By comparison the concentration of heavy metals present in analyzed full cream milk
powder samples to the permissible limits (mg/Kg) of each tested metals, we found that 0%, 76%
and 48% of tested samples were within the permissible limits proposed for copper, zinc and iron,
respectively, meanwhile, 100%, 24% and 52% of samples were above the permissible limits for

Copper, Zinc and Iron, consecutively (Table 2).

Table (2): Comparison of detected heavy metals levels (img/kg) in full cream milk
powder(F.C.M.P), skimmed milk powder(S. M.P) and infant milk formula (I.M.P)
samples (N=25) to the Maximum Permissible Limit (MPL).

® 5
STaadl oo

LAY Aadlag AN S J ) oalad) e gall 1y
: = - e 1“‘
2016 #5S 17-16 Ll &) yaa ENge S

9

Within Permissible limit Over Permissible limit
Milk Permissible
L. No. of No. of
Samples limit mg/kg % Yo
samples samples
Copper
FCMP 0 0 25 100
SMP 1.462 0 0 25 100
IMP 0 0 25 100
Zinc
F.CMP 19 76 6 24
SMP 25 100 0 0
5.00P
IMP 24 96 1 4
Iron
F.CMP 12 48 13 52
SMP 200 3 12 22 88
IMP 22 88 3 12

a: National Standards of People’s Republic of China, GB 2762-2012.
b: = Codex Standard 108-1981

Our findings concerning Copper and Zinc were in contrast to the findings of Abdallah,
(2005) who found that the values of copper and zinc in whole milk powder collected from dif-

ferent plants at Damietta city, Egypt were below the permissible limits. The high Zinc values in
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our study may result from milk processing methods, because Zn transfer from blood to milk is
tightly controlled (Dérea, 2000). Excessive Zn and Cu intake can cause poisoning, nausea,
acute stomach pains, diarrhea and fever (Chi et al., 2007). Concerning Iron results we found
that nearly 50% of examined milk powder samples have Iron values over the permissible limit
which was different than that recorded by Salah et al. (2013) who found that all examined
samples of milk powder collected from Dakahlia Governorate, Egypt had iron residues over the
permissible limit. Higher iron content in the examined milk powder may be explained on the
basis that drinking water used to mix infant powdered formula may add Fe significantly to the

concentrations in the ready-made products (Ljung et al., 2011).

The average consumption value of full cream milk powder by 70 kg person per day, mean
concentration values of trace elements detected in tested full cream milk powder samples, in ad-
dition to the estimated average daily intake of these elements (mg/day) were summarized in Ta-
ble (3). By comparison of the estimated average daily intake of detected minerals from the full
cream milk powder in this study to that Acceptable Daily Intake (ADI) values (Table 5), it was
noted that the intake of copper, zinc and iron were 2.14%, 19.90%, 169.71%, respectively of
ADI values stated for each mineral. The aforementioned results indicated that the estimated dai-
ly intake of all elements were lower than their ADI except for Iron, its estimated daily intake
was higher than ADI proposed for it by nearly one and half times. Although, Fe absorption in
adults 1s controlled via tight regulation of the divalent metal transporter (DMT1) (Gunshin et
al., 2001), the high daily iron intake may lead to the production of oxidant radicals which in

excess results in some diseases in age over fifty (Brewer, 2010).

Table (3): Estimated daily intake of elements from tested full cream milk powder
(F.C.M.P) and skimmed milk powder (S.M.P) samples. (N=25)

Mean concentration of | average consumption of
. . . Estimated daily
Milk Samples metals (mg/kg)in full cream milk by 70 kg | |
intake (mg/day)
present study person/day
Copper
F.CMP 3.742 0.748
200 ml/day?
SMP 3.1220 0.624
Zinc
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FCMP 3.8331 0.776

SMP 3.1049 0.620
Iron

FCMP 40.7308 8.146

SMP 44.7448 8.950

(a) Average quantity of reconstituted powder milk consumed by adult person according to

Nutrition Institute, Cairo, A. R. E. (1996).

3. 2. Skimmed milk powder

Studies showed that low-fat milk consumption could reduce risk of arterial hypertension,
coronary heart disease, colorectal cancer and obesity (Shabo et al., 2005). Despite these essen-
tial benefits derived from consuming skimmed milk, it may subject to contamination with toxic
metals arising from modern agricultural practices, industrial pollutants in the environment, ani-

mal feeds and use of sewage sludge in agriculture (Semaghiul et al., 2008).

It is noticed from Table (1) that examined samples of skimmed milk powder contained
trace elements by levels ranged from 1.75- 10.23 mg/Kg with a mean of 3.122+0.354 for cop-
per, 0.00-4.608 mg/Kg with a mean of 3.104+0.194 mg/Kg for zinc and 10.70-97.12 mg/Kg
with a mean of 44.744 mg/Kg for iron.

Lower Copper values of 0.846+0.0001 mg/Kg skimmed milk by Khan et al. (2014) in
South Korea. Our findings of zinc is nearly similar to the study conducted in South Korea by
Khan et al. (2014) in which Zn was determined by a mean of 3.871+0.00268 mg/Kg of exam-
ined skimmed milk. But, higher Zn value at 31.3+0.9 mg/Kg was estimated by Kira and Maio
(2004) in nonfat milk powder. Lower Iron value (2.19+0.10 mg/Kg) was recorded by Kira and
Maio (2004) in nonfat milk powder.

It 1s obvious from Table (2) that heavy metals levels in 0%, 100% and 12% of examined
skimmed milk powder were within the permissible limits proposed copper, zinc and iron, re-
spectively, meanwhile, 100%, 0% and 88% of samples have heavy metals concentration above

the permissible limits stated for copper, zinc and iron, respectively.
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Our results was nearly similar to that reported by Santos et al. (2015) who found that all
samples of examined skimmed milk from Brazil contained Zn by levels below the maximum
permissible limit proposed for them. Meanwhile, our findings of Cu disagreed with the results
of the same author who found that all (100%) samples contained Cu by levels below the maxi-

mum permissible limit proposed for them.

According to obtained data in Table (5), the intake of trace elements (copper, zinc, iron)
by skimmed milk consumption were 1.784%, 0.887 and 186.43% of Acceptable Daily Intake
(ADI) value recorded for each element under study. It is noted from the previously results that
the estimated daily intake of all elements were lower than their Acceptable Daily Intake (ADI)
except for Iron, its estimated daily intake was higher than Acceptable Daily Intake proposed for

it by nearly two times.

Table (5): Comparison of calculated daily intake of trace elements from full cream
milk powder (F.C.M.P) and skimmed milk powder (S.M.P) samples, with ADI limit of

trace element (N=25).

® 5
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Mean Calculation of daily metals
Milk ADI ng/70 kg concentration of intake in 200 ml milk
Samples person/day metals (ng/kg) in consumed per day®
present StUdy ”g/day/person %
Copper
F.CMP 3742 748.4 2.14
35000?
SMP 3122.0 624 .4 1.784
Zinc
F.CMP 38194 7638.8 19.90
70000?
SMP 3105.0 621.0 0.887
Iron
F.CMP 4800° 40731 8146.2 169.71
SMP 44745 8948.96 186.436

(a) FAO/WHO, J.E C. on Food Additives, 1999.

(b) Average quantity of reconstituted powder milk consumed by adult person according to

Nutrition Institute, Cairo, A. R. E.
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4. 3. Infant milk formula

Infant milk formulae continue to be major source of energy and nutrients world-wide for
children whose mother do not lactate after birth, mothers with infectious disease that can be
transmitted through breast milk as well as the working mothers both in the developed and de-
veloping countries(Guttman and Zimmerman, 2000). Infant formulae are primarily derived
from animals or plants and are therefore mostly milk- soy- or cereal-based formulations. How-
ever, Infant formulae are rated second best to natural breast milk which can be advantageous for
the proper growth and development of children; they may hold toxic elements such as heavy
metals as a result of their natural presence in raw materials used, from contamination or from

food processing (Walker, 1993).

It is indicated from our study that tested samples of infant milk formula contained trace
metals by concentrations ranged from 5.54-12.71 mg/Kg with a mean of 8.28+0.3008 mg/Kg
for copper, from 2.72-5.070 mg/Kg with a mean of 4.0062+0.14403 mg/Kg for zinc and from
12.50-29.37 mg/Kg with a mean of 16.73+0.703 mg/Kg for iron (Table 1).

Lower copper values at 0.344+0.001 mg/Kg and 0.006+0.000 mg/Kg were recorded in in-
fant formula by Perween et al. (2005) in Pakistan and by Amer et al. (2006) in Egypt. On the
contrary, higher copper level at 10.04+1.6 mg/Kg was detected in baby formulas from Brazil by
Moraes et al. (2009).

Our findings of zinc was in agreement with that (3.98+0.25 mg/Kg) reported by Kha-
ghani et al. (2010) in tested Infant formula from Iran. On the contrary, higher zinc values at
37.426+8.951 mg/Kg by Jannat et al. (2009) in Iran. Meanwhile, lower zinc value of 0.66+0.10

mg/Kgwas determined in tested infant formula in Egypt by Amer et al. (2006).

It is noticed from Table (1) that iron values were lower than that reported in Brazil by
Moraes et al. (2009). On the other hand our iron findings were higher than that (1.33-7.54
mg/Kg) estimated in Pakistan by Lutfullah et al. (2014). Higher iron content than normal may
coming from drinking water used to mix infant powdered formula that may add Fe significantly

to the concentrations in the ready-made products (Ljung et al., 2011).
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the obtained levels of copper, zinc and iron were within the permissible limits in 0%, 96%
and 88% of examined infant milk formula samples, successively and were above the permissible

limits in 100%, 4% and 12% of tested samples, respectively (Table 2).

It is obvious from Table (2) that 88% of tested infant formula samples in this study had
iron content comply with the normal permissible limits and this result was in contrast to the
study conducted by Ojo and Olabode (2013) who found that all (100%) tested infant formula

from Abuja, Nigeria contained both essential elements within the tolerable limit for infants.

The average daily consumable weight of powdered infant formula (164 .4 g) was calculated
based on previously reported average consumption of formula by a 6-12 months old baby infant
according to (Tripathi et al 1999) and the estimated daily intake of elements by infants through
infant formula were shown in (Table 4). According to obtained data in Table (6), the intake of
trace elements (copper, zinc, iron) by infant formulae consumption were 3.891%, 0.94%,
57.31%, of ADI value recorded for each element under study. It is noted from the previously
results that the estimated daily intake of all elements were lower than their ADI except for iron,

its percentage was the higher among all elements.

Table (4): Estimated daily intake of elements from examined infant formulae (N=25).

Mean concentration of | average consumption of | Estimated daily
Element metals (img/kg) in formula by a 6-12 intake
present study months old baby infant (mg/day)
Copper 8.2832 1.362
Zinc 4.0062 164.4g/day? 0.658
Iron 16.7376 2.751

(a): Average daily consumable weight of powdered infant formula according to Tripathi et
al (1999),
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Table (6): Comparison of calculated daily intake of trace elements from infant formu-

lae with ADI limits of trace element (N=25).

. Calculation of daily metals
Mean concentration

ADI pg/Wt./ kg . intake in 164.4 infant
Element of metals (img/kg) in
person/day formula consumed per day®
present study

pg/day/person Yo
Copper 35000* 8283.2 1362 3.891
Zinc 70000° 4006.2 658 0.94
Iron 48002 16737.6 2751 57.31

(a): FAO/WHO, J. E.C. on Food Additives, 1999.
(b): Average daily consumable weight of powdered infant formula according to Tripathi et al
(1999).

Excess amount of iron in infant formula may cause a serious problem due to infants lack
the ability to regulate Fe absorption because, the divalent metal transporter 1 DMT1 responsible
for Fe absorption is not fully functional until 6-9 months of age (Lonnerdal and Kelleher,
2009) and as a result, Fe may be absorbed at levels above those required resulting in iron toxici-
ty. Concurrently, humans do not seem to have a system of excreting Fe, therefore the excessive
Fe intake must be considered (Berglund et al., 2010). Excessive Fe intake is therefore of par-
ticular concern in infants which has been associated with impaired growth and increased mor-
bidity (Dewey et al., 2002), impaired immune and cognitive development function (Kon et

al., 2010).

Conclusion

[t can be concluded that of milk powder and infant formula samples purchased from var-
ious Markets, grocery stores and pharmacies in Egypt and Libya may carry a potential health
hazards for humans due to the majority of these examined samples contained trace metals by
levels exceeded the maximum permissible limits regulated for them and the estimated daily in-
take for Iron was higher than Acceptable Daily Intake (ADI) proposed for it. Therefore, a strict
control measures should be followed to prevent pollution of milk powder with these metals and

to ensure that their levels did not exceed the recommended limits for human consumption.
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Abstract

Several food-poisoning outbreaks that were reported in different parts of the
world due to cross-contamination are linked to the domestic kitchens. However,
the extent of cross-contamination in Libyan domestic kitchens and its relationship
with food poisoning is currently unknown. A pilot survey was devised to examine
common food-handling practices amongst women in Tripoli, Libya with the aim
of highlighting key areas for future awareness campaigns. The face-to-face survey
was undertaken during February to March, 2014 and involved 200 participants.
Identified areas to improve the level of local sanitary practices included: hand-
washing, disinfection of dishcloths and awareness of the importance of proper
refrigerator and cooking temperatures. The future use of the interactive “Watch-
and-Click’ tool could both inform a larger study whilst educating the users on

food-safety.

Keywords: Cross-contamination, domestic kitchens, food hygiene, food-

poisoning, food safety, Libya.
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Introduction

The Centre for Disease Control in the US has identified 31 pathogens that cause
food- borne diseases, which include viruses, bacteria and other microorganisms
(CDC, 2011). Campylobacter is currently the most widely reported gastrointesti-
nal bacterial pathogens in the EU, although Sa/monella caused the most food-
related outbreaks (EFSA/ECDC, 2015). In the US, however, norovirus was esti-
mated to cause the most number of domestically acquired food-borne illnesses
(CDC, 2011). Diseases transmitted throhn ugh food do not only threaten the
health and lives of consumers, but they also cause material losses on individual and
economical levels (Al-Sakkaf, 2013). Annual economic losses such as, have been
estimated at €2.3 billion (FSA, 2013) in the UK, and at €68.7 billion reported in
the US (Scharft, 2012).

Although food-poisoning is generally perceived by consumers to be associated
with eating out (Redmond and Griffith, 2004), there are many cases where out-
breaks are caused by food prepared at home due to common food-handling mis-
takes (EFSA, 2012). The kitchen is the primary environment where food is han-
dled, yet the kitchen may contain higher levels of contamination than the toilet,
which is considered more unsanitary (Ojima et al., 2002). This lack of food-safety
awareness 1s shared across both developed and developing countries (Alsayeqh,
2015; Al-Sakkaf, 2013; Jay et al., 1999a; Jay et al., 1999b; Langiano et al., 2012;
Li-Cohen and Bruhn, 2002; Millman et al., 2014; Parra et al., 2014; Redmond
and Griftith, 2003b). Indeed, EFSA (2012) reported that in the EU, 38.7% of
tood-poisoning outbreaks were linked to the household. In 2004, 779 persons
suffering from food poisoning were admitted to hospitals in Libya (FAO/WHO,
2005). However, there is little information available on the total number of food-
poisoning cases reported and what proportion of these occurs in the home. Food
safety agencies can, and do, play a large role in providing consumer education e.g.

the ‘FightBAC!’ program in the US (Partnership for Food Safety Education,
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2016) and the World Health Organisation’s ‘Five Keys to Safer Food” program
(WHO, 2006). Nevertheless, food-preparers are ultimately responsible for the
health and safety in their own kitchens (Zhang et al., 1999) despite only 51% of
respondents in an EU-wide survey being confident that they could control the
risks associated with bacterial contamination from food (EFSA, 2010). Food pro-
gram proclaim that there are four to five steps to preventing cross-contamination
in the kitchen: clean, separate, cook, chill & use safe water and raw materials
(Partnership for Food Safety Education 2016; WHO, 2006). Similarly, Kennedy
et al. (2011) identitied three critical points that may break the transmission chain
of foodborne pathogens given adequate food-safety campaigns based on the Haz-
ard Analysis Critical Control Point (HACCP) system used in the food industry:
cooking, cross-contamination and food storage. A list of risk points in the kitchen
and recommendations for preventing cross-contamination can be found in Table
1. This study was designed to assess food preparation habits and determine where
tood-hygiene is lacking in a sample of Libyan domestic kitchens in order to use

this information to direct future food safety campaigns.
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Table 1: Recommendations for reducing risk of cross-contamination in domestic kitchens based on the critical points proposed by Kennedy et al.

2011).
Risk point Recommendation(s) Ref
Critical Point 1: Cooking
Safe cooking Food should ideally be tested with a thermometer. Partnership for Food
temperatures Safety Education (2016);
WHO (2006).
70 °C. WHO (2006).
74 °C. Kennedy et al. (2011).
75°C; the centre of reheated food should be cooked to 75 °C (82 °C in Scotland). Food Safety and Hygiene
Working Group (1997).
Roasts and steaks to 63 °C; Whole poultry to 82 °C; Poultry breasts to 77 °C; Mince (ground) Partnership for Food
meat to at least 71 °C and Leftovers to 74 °C. Safety Education (2016).
Bring foods like soups and stews to boiling to make sure that have reached 70 °C. WHO (2006).

Critical Point 2: Cross-contamination
Hand washing Meat to hand contact should be avoided or hands washed thoroughly with soap.
CDC and the Netherlands Nutrition Centre recommend hand washing for 15 second, but

according to de Jong, this may not be long enough.

de Jong et al. (2008).
CDC (2002); de Jong et
al. (2008); Netherlands
Nutrition Centre (1999).
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Wet hands under running water, rub hands together for at least 20 seconds with soap, rinse
hands under running water and dry hand thoroughly with a clean dry towel, preferably a paper

towel.
Hands should be washed before and during food preparation, after contact with pets, after

dealing with laundry, after changing nappies (diapers), after blowing your nose, after handling

rubbish, after handling chemical (including cleaning substances) and after smoking.
Provide handwashing facilities for those sharing communal dishes eaten with hands.
90% of transient flora are removed by hand drying, therefore drying cloths should ideally be

single-use to prevent cross-contamination.

Sponges are not recommended.

Use separate cloths for cleaning hands and surfaces.

Cloths can be disinfected by soaking in sodium hypochlorite (e.g. mix 5 ml of household bleach

Partnership for Food
Safety Education (2016);
Robinson et al. (2016);
WHO (2006).

Food Safety and Hygiene
Working Group (1997);
Partnership for Food
Safety Education (2016);
WHO (2006).

Based on Alsayeqh,
(2015).

Food Safety and Hygiene
Working Group (1997);
Michaels and Ayers
(2000); WHO (2006).
WHO (2006).

WHO (2006).

Keshav et al. (2015);
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Cutting boards

Handling of raw

and cooked meat

Fruits and

vegetables

with 750 ml of water) before washing at temperatures greater than 40 °C; preferably daily in the

hot wash cycle of the washing machine.

Ideally different chopping boards should be used for raw meat and other ingredients.

Wooden chopping boards are inappropriate for high-risk foods.

When no separate cutting boards are available, cutting boards, knives and other utensils should
be washed with hot (68 °C) soapy water and rinsed thoroughly under the tap before being
reused, particularly after being in contact with meat.

Separate raw and cooked foods throughout the entire cooking process, from shopping to

cooking.

Store raw meat and seafood on the bottom shelf of the refrigerator to prevent meat juices
dripping onto other food items.

The refrigerator should be washed and disinfected regularly, particularly at the bottom of the
fridge where pathogens tend to accumulate.

Raw meat and poultry should not be washed to prevent cross-contamination

A cooler can be used to keep perishables cool during the trip home from the supermarket, or to

picnics and family gatherings.

Partnership for Food
Safety Education (2016);
WHO (2006).

de Jong et al. (2008).
Food Safety and Hygiene
‘Working Group (1997)
de Jong et al. (2008);
Partnership for Food
Safety Education (2016).
Food Safety and Hygiene
Working Group (1997);
WHO (2006).
Partnership for Food
Safety Education (2016).
WHO/FAO (2009);
Catellani et al. (2014).
FSA (2014).

Alsayegh (2015); Jevnsik
et al. (2008).
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Wash fresh fruits and vegetables, especially if eaten raw.

Ready-to-eat fruits and vegetables, such as bags of salad, should not be washed as they are

already washed to a higher standard than can be achieved in the home.

Clean cutting boards, microwave walls, frequently used countertops, use separate condiments,

isolate cooking untensils and use separate toasters for gluten-free products.

Critical Point 3: Food storage temperature

Storage of food in

the refrigerator

Storage of food at

room temperature

Temperature should ideally be 2-4 °C and no higher than 6 °C.

Cooked and perishable food should be refrigerated promptly. Leftover food can be cooled
quickly by putting food onto open trays, slicing large pieces of meat into smaller pieces, placing
food in a cool, clean container, or stirring regularly for soups. Label leftovers to indicate how
long they have been stored.

Cover or wrap foods.

Leftover food should not be stored in the refrigerator for longer than 3 days.

Do notleave cooked food at room temperature for more than 2 hours.

Verrill et al. (2012);
WHO (2006).

ACMSEF (2008); Palumbo
et al. (2007); Verrill et al.
(2012).

Schuppan et al. (2005).

WHO/FAO (2009).

Brinkman et al. (1999)
summarised by Beumer
and Kusumaningrum
(2003); WHO (2006).
Food Safety and Hygiene
Working Group (1997).
WHO (2006).

WHO (2006).
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Food should be kept at piping hot (> 60 °C) prior to serving.
Meat should be purchased at the end of the shopping trip.

Frozen meat should be thawed in the refrigerator.

WHO (2006).
Jevsnik et al. (2008).
Jay et al. (1999a).

Microwave ovens can be used to thaw food but food thawed this way must be cooked promptly. WHO (2006).

It is safe to refreeze foods that have been thawed in the refrigerator.
Foods that have been thawed at room temperature for longer than 2 hours, or 1 hour if the

temperature is over 32 °C, should NOT be refrozen.

USDA (2013).
USDA (2013).
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Materials and methods

This study was designed to assess the food processing habits in Libyan kitchens using
a questionnaire based on Parra et al. (2014), and amended to reflect eating habits in
Libya. The questionnaire was conducted as face-to-face interviews with the subjects
and took place during February to March, 2014. All participants were female (n =
200) as they represent the majority of food-preparers in Libya according to Sikta
(2000) and were randomly selected and included university students, staft members
of the faculties of agriculture and engineering, and attendees of the Tripoli Medical
Centre. The interview lasted approximately 12 minutes and consisted of the follow-
ing sections: demographic characteristics (e.g. marital status, education level, and
profession), food processing habits in the kitchen, storage methods used in the refrig-
erator, fruits and vegetables, consumers’ knowledge of food safety, and allergies. Da-

ta were statistically analysed using Excel 13 (Microsoft, USA).
Results and Discussion

Demographic characteristics of the participants are summarised in Table 2. The ma-
jority of respondents were married (60%) and 59.5 % were educated to undergradu-
ate level or higher; this latter statistic may be a product of the sampling regime as
some respondents were surveyed on the university campus. Therefore, some caution

must be taken when scaling this up to the entire Libyan population.

Table 2. The demographic characteristics of the survey participants.

Demographic characteristic =~ Number (%)

1 Age range
20 — 65 200 (100)
2 Gender
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Female 200 (100)
Male 0 (0)
Marital status

Single 80 (40)
Married 120 (60)
Education level

High school 81 (40.5)
Undergraduate 50 (25)
Postgraduate 69 (34.5)
Profession

Employed 40 (20)
Housewife 160 (80)

Table 3. Food-processing habits in a sample of domestic Libyan kitchens.

Questionnaire statement Number (%)

Food processing habits in the kitchen:

1 Hand washing frequency with soap and water before handling food
All of the time 39 (19.5)
Most of the time 72 (36.0)
Some of the time 88 (44.0)
Rarely 1(0.5)

2 Frequency of changing the cloth/sponge used in the kitchen
Daily 35 (17.5)
Several times a week 100 (50.0)
Weekly 60 (30.0)
Month 5(2.5)

3 Were separate cutting and processing boards designated for vegetables

and meats?
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Separate cutting and processing boards

Used the same board

196 (98.0)
4(2.0)

Was the same cutting board used without cleaning with hot water and

soap prior to subsequent usage?
Yes
No

76 (38.0)
124 (62.0)

Separate dishes for handling raw and cooked meat

Used different dishes

Did not use different dishes

Storage methods used in the refrigerator

6

10

The optimal refrigerator temperature is:
Higher than 10 °C

Between 4 and 10 °C

Between 3 and 5 °C

Below 0 °C

Not sure

182 (91.0)
18 (9.0)

2(1.0)
4(2.0)

70 (35.0)
7 (3.5)
117 (58.5)

Food is properly covered inside the refrigerator to ensure safety:

Covered

Uncovered

186 (93.0)
14 (7.0)

Contact between cooked and fresh food in the refrigerator

Avoided contact

Did not avoid contact

Placing food at room temperature
More than 2 hours

Less than 2 hours

Thawing meat and poultry
Thawed at room temperature

Thawed inside the refrigerator

189 (94.5)
11 (5.5)

160 (80.0)
40 (20.0)

130 (65.0)
70 (35.0)
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Thawed using the microwave:
Yes

No

Refreezing habits

Refreeze food after defrosting

Avoided refreezing food after defrosting

Fruits and vegetables

12

13

14

Do you purchase fruits and vegetables by the roadside?
Yes

No

Are fresh fruits and vegetables properly washed?

Yes

No

Which food items are more prone to spoilage?

Fruits and vegetables

Meat

Fish

Other food items (e.g. canned)

Consumers’ knowledge of food safety

15

16

Do you know the safe temperatures for cooking food?
Yes

No

Are you aware of food safety measures?

Yes

No

Allergies

17

Do you have a wheat allergy (allergic reaction to gluten)?

Yes

10 (5)
190 (95)

130 (65.0)
70 (35.0)

112 (56.0)
88 (44.0)

200 (100.0)
0 (0.0)

68 (34.0)
5(2.5)
6 (3.0)
121 (60.5)

68 (34.0)
132 (66.0)
95 (47.5)

105 (52.5)

20 (10.0)
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No 180 (90.0)
18 Are cutlery, pots and pans well cleaned before cooking gluten-free

food to avoid cross-contamination?

Yes 40 (20.0)

No 160 (80.0)
19 Do you use different oils for frying foods containing gluten and gluten-

free foods?

Yes 10 (5.0)

No 190 (95.0)

Women perceive food safety to be of high importance (Kennedy et al., 2011) and are
more likely to adhere to food safety practices than men (Li-Cohen and Bruhn, 2002;
Jevsnik et al., 2008; Para et al. 2014). According to Al-Sakkat (2013), in cultures
where more women are working or working full time, less time is spent in the
kitchen, ready-to-eat food is more likely to be consumed and therefore, children are
not learning safe food practices via direct observation. In this instance, alternative
methods of food education are required. However, the results from this survey show
that the majority of respondents were housewives, and more than half were educated
to at least undergraduate level (Table 2). Parra et al. (2014) found that 34% of Mexi-
can-Americans surveyed learned food safety practices from family and friends, alt-
hough Bruhn and Shutz (1999) found that consumers believed universities and
health professionals provided a more reliable source of information. Nevertheless, a
well-educated Libyan housewife population could play a very large role in the edu-
cation of future food-preparers.

Pathogenic bacteria can adhere to various surfaces including, but not limited to,

kitchen counters, cutting boards and stove buttons (Azevedo et al., 2014), knives and
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graters (Erickson et al., 2015) and even mobile phones (Rassvoll et al., 2015) and
commonly used cleaning methods may not be sufticient to reduce contamination,
particularly where homes hold immunocompromised individuals (Ressvoll et al.,
2015). Therefore, cross-contamination is considered a critical point in the hygiene of
domestic food preparation (Kennedy et al., 2011). According to the survey results
(Table 3), participants were reportedly good at separating different food items. Nine-
ty eight percent (98%) of respondents used separate cutting boards for vegetables and
meats. This figure is higher than those reported in other studies (Alsayeqgh, 2015;
Langiano et al., 2012; Parra et al., 2014). However, of those that used the same
chopping board, only 38% washed before reuse. High levels of Campylobacter are
regularly found on raw meat, poultry in particular (EFSA and ECDC, 2015). It is
therefore imperative that raw meat is kept separate to prevent the reinfection of
freshly cooked dishes. Indeed, 91% of respondents used difterent dishes for handling
raw and cooked meat. This component of food safety seems to remain high across
different studies, ranging from 80 to 100% self-reported compliance (Bruhn and
Shutz, 1999; Alsayeqh, 2015). Similarly, covering food in the refrigerator is also a
method of food separation. Again, a large proportion of respondents reported that
they covered food in the refrigerator (93%) and kept cooked and raw food in the re-
frigerator separately (94.5%). However, these good practices were not universal and
may not be sufficient in themselves to eliminate the risk of cross-contamination.
Perhaps the simplest method of preventing cross-contamination in the kitchen is by
washing hands before and after food preparation and after handling items that are not
involved in food preparation, e.g. pets, linen etc. (Table 1; Food Safety and Hygiene
Working Group, 1997; Partnership for Food Safety Education, 2016; WHO 2006.
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Properly washing hands and wearing gloves is proven to greatly reduce the risk of
bacterial cross-contamination in food-service environment (Robinson et al., 2016).
However, only 19.5% of respondents reported washing hands ‘all the time’ with soap
and water prior to food preparation. This figure is lower than that reported in similar
studies (Alsayeqh, 2105; Parra et al. 2014) but is in line with observational studies
summarised by Redmond and Griffiths (2003a) and warrants raising awareness fur-
ther. Furthermore, additional mitigation methods have been suggested to reduce
cross-contamination further. Alsayeqgh (2015) recommend that food preparers use
disposable tissues after hand washing rather than hand towels.

Dishcloths may also be a source of contamination in kitchens (Taché and Carpentier,
2014; Keshav et al., 2015). Over half of respondents (67.5%) reported changing the
cloth at least several times week, but it is recommended that the dishcloths are
changed daily (WHO, 2006). However, additional mitigation methods have been
suggested to reduce cross-contamination further. Namely, that food preparers use
disposable tissues after hand-washing (Alsayeqh, 2015; Food Safety and Hygiene
Working Group, 1997; Michaels and Ayers, 2000; WHO, 2006) and soak dishcloths
in sodium hypochlorite before washing by hand or in the washing machine at tem-
peratures greater than 40 °C (Keshav et al., 2015). In Japan, a public awareness cam-
paign highlighting that dirty dishcloths may contaminate dinnerware was well dis-
seminated and may account for the low E. coli and Staphylococcus aureus levels
found on dish towels in a study by Ojima et al. (2002).

Temperatures in Tripoli can regularly reach 35 °C in the summer months and only
cool to around 25 °C in the winter (Libyan National Meteorology Centre, 2014).

This means that temperatures in the kitchen may be conducive to pathogenic bacte-

E. mail: INFO@]lam.edu.lyagsisy1 alst
372

>

o
9>



-
L

o
TAEY) Ay B 8l J g1 paladl el pal g
) 1A Wit 4
2016 »5S) 17-16 L A3 juaa T

rial survival or even growth (Harris et al., 2003), yet 80% of respondents kept food
out of the refrigerator for more than 2 hours. In addition, over half of the respond-
ents did not know the optimal temperature of the refrigerator (58.5%) and 65%
thawed meat at room temperature. Other studies confirm that thawing frozen meat
at room temperature is a common occurrence (Bruhn and Shutz, 1999; Jay et al.,
1999b; Jevsnik et al., 2008; Langiano et al., 2012; Mahon et al., 2006; Parra et al.,
2014). This implies a global lack of knowledge of the temperature danger zone of
pathogenic bacteria and suggests that this is another key area where policy makers
need to improve the knowledge of kitchen users. According to the USDA (2013), it
1s safe to refreeze foods that have already been frozen, provided that they have been
thawed in the refrigerator. Although the survey question asked did not explicitly en-
quire whether food was thawed in the refrigerator prior to refreezing, we can assume
from previous questions that the majority of respondents who did refreeze products
(65%) would have defrosted at room temperature.

Cooking food at the temperatures given on food packaging labels may effectively
eliminate food pathogens, although this is not always the case (Roccatoa et al,,
2015). Thirty four percent (34%) of respondents said that they knew the safe temper-
atures for cooking food. However, what respondents report and what respondents
do in the kitchen does not always tarry (Anderson et al., 2004; Jay et al., 1999a;
Kennedy et al, 2011). When inspected a large proportion of undercooked beef and
chicken meat, Kennedy et al. (2011) linked the presence of Staphylococcus aureus to
a failure to reach the required cooking temperature of 74 °C. The participants in this
study attributed the highest level of importance to “checking that beef burgers and

poultry are sufficiently cooked”.
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According to the answers to the questionnaire statements, 56% of respondents pur-
chased fruits and vegetables on the side of the road, which is in agreemen with the
results of Langiano et al. (2012) in Italy. Therefore, washing fresh fruits and vegeta-
bles before eating is necessarily. Washing fruits and vegetables is an important step in
removing potential pathogens prior to eating, particularly if eating fresh (Verrill et
al., 2012).

Wheat allergy, which is also known as coeliac disease eftects 1% of the population
worldwide and cross-contamination in the kitchen can render gluten-free foods un-
safe (See et al., 2015). The most common symptoms of allergic reactions are rash-
es, vomiting, abdominal distension, and diarrhoea, and the best chance of recovery is
by a gluten-free diet (See et al., 2015). However, this questionnaire indicates that
gluten contamination is not a high priority when preparing food in the kitchen as
only 40% of respondents reported cleaning pots and pans sufficiently before cooking
gluten-free foods and only 10% reported using separate cooking oil. This may be
due to the lack of knowledge, or it may also be due to the fact that only 10% of the
respondents claim to have a gluten allergy and therefore other respondents may have
no need to separate foodstuffs.

Conclusions

Many preventative measures are already being taken by respondents involved in this
questionnaire, such as separating meat and vegetables, separating cooked and raw
food, and washing fruits and vegetables before use. Yet the abundance of food-
handling mistakes recorded may have serious ramifications on the health of the fami-
ly and guests. Simple awareness-raising of basic hygiene procedures such as hand-

washing, the appropriate use and cleaning of dishcloths, the optimal temperature of
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the refrigerator and safe cooking temperatures by general campaigns such as advertis-
ing at supermarkets or in glossy brochures, as proposed by Langiano et al. (2012),
may lead to a reduction in the number of food-poisoning cases in the home. Fur-
thermore, an in-depth analysis of the demographic make-up and attitudes of the
main food-prepares, or indeed, those who only dabble, is essential for devising a
more targeted strategy for educational programmes. It is recommended that future
surveys are undertaken with the use of easily accessible and more modern survey
tools such as the Watch-and-Click survey tool designed by Millman et al. (2015).
This interactive tool takes the form of a video-clip displaying various food-handling
situations. The user identifies hazards by clicking the mouse or tapping the screen,
depending on the media used. Thus, the user informs the researchers of their hazard
awareness, whilst simultaneously educating the user regarding food-handling issues.
In order to fully identify the extent of cross-contamination in Libyan kitchens, it is
also recommended that a microbiological survey is undertaken in conjunction with

an observational study.
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Abstract

This study was conducted on twenty (20) classes consisting of 445 grade 6 and 7 pri-
mary school pupils drawn from five (5) public schools in Al-Zawiyya City, Libya.
The main objective was to assess the nutritional quality of some of the traditional
meals offered to the pupils at the schools as well as the hygienic and safety standards
in meal preparation in the schools’ cafeteria. Data on the nutritional status of the pu-
pils were obtained directly from their parents through a carefully designed question-
naire consisting of a number of questions posed to the parents; while the quality
characteristics of the meals served at the schools’ cafeteria were gathered through vis-
its to and interaction with the cafeteria staff and by proximate analysis of the popular
traditional meal samples namely a/lbazeen, couscous bel-khdra , macaroni amba-
kabaka, reshda ambakabaka, macaroni belsalsah, raz belbaslah , tobeekha bazeelaa |

shakshouka, mbhachi (velvl ,oureih), alzumaith and albasisa, for fat, protein, ash,
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moisture and carbohydrate contents. Proximate analysis results of each of these meals
indicate the percent fat and protein contents to be respectively as: albazeen (3.50 and
7.62); couscous bel-khdra (8.74 and 7.22); macaroni ambcabach (4.30 and 5.00);
macaroni belsalsah(5.30 and 5.50); ruz belbaslah (8.25 and 4.68); tobekha basilaa
(7.30 and 8.73); shakshouka (14.50 and 5.80); alzumaita (21.30 and 6.85) and a/basisa
(20.50 and 5.95). Also, the results of the analysis of the questionnaire indicate that
60.22 % of the pupils do not take breakfast at home before going to their schools;
63.82% of the pupils prefer to purchase their breakfast from the schools’ cafeteria to
bringing it from their homes, whereas 26.97% of the pupils exhibited signs of lean-
ness and general body weakness with many of them suftering from dental caries. The
results of the assessment of the extent of observation of both hygienic and safety
standards during meal preparations and servings at the schools’ cafeteria showed that
60.00% of the schools’ cafeteria lacked the hygienic standard and food quality re-
quirements of school meals. And it was observed that 100% of all the schools’ cafete-
ria staft did not have any health certificate to certify their freedom from any conta-

gious or communicable diseases.

Key words: school meals; nutritional status; questionnaire, Albazeen, Alzumaita,

Albasisa

Introduction

The association between food and health is well established (Insel er aZ, 2004). In-
deed, many consumers of today are highly aware of the health properties of food,
and the market for healthy food and food with special health benefits is increasing.
Also, prevention of disease through healthy eating is becoming just as important as

treatment of the disease (Institute of Medicine, 2007 and 2008).
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Malnutrition or undesirable physical or disease conditions related to nutrition can
be caused by eating too little, too much or an unbalanced diet that does not contain
all nutrients necessary for good nutritional status. An essential prerequisite to the pre-
vention of malnutrition in any community is therefore the availability of enough
food to provide for the nutrient needs of people of all age groups. For adequate food
to be available, certainly there must be adequate food production or sufficient funds
at the national, local or family level to purchase enough food. Availability of food,
however, is just part of the picture. It is now recognized that malnutrition is only the
overt sign, or symptoms, of much deeper problems in any society. Similarly, food
insecurity includes both inadequate quantity and quality of food. Inadequate dietary
intake and disease, particularly infections, are immediate causes of malnutrition. It is
obvious that each person must eat an adequate amount of good-quality and safe food
throughout the year to meet all the nutritional needs for body maintenance, work
and recreation, and for growth and development particularly in children (ADA,
2008; Clark and Fox, 2009). In addition, one must be able to digest, absorb and uti-
lize the food and nutrients effectively. Poor diets and disease are often the result of
insufficient household food security, inappropriate care and feeding practices and in-
adequate health care. It is now understood that good nutrition depends on adequate

levels of all three of these factors (Insel et al, 2004).

Children in particular, need not just enough calories, but enough nutrients for
proper growth and development (Buzu, 2001; Barba and Ma Isabel, 2008; Clark and
Fox, 2009). Improper growth has health implications that can aftect a variety of de-
velopment outcomes. Food security can affect children’s success in terms of educa-
tional outcomes, family life, and overall health. For example, food insecurity has

been linked to worse development trajectories for children, such as impaired social

skills and reading development (FAO/WHO/UNU, 2001; Moshfegh et a/ ., 2008).
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School meal programs have been implemented in many countries as a solution to al-
leviating issues with food insecurity (Condon et al, 2009; Currie et al, 2012). It is
now generally recognized that every person, particularly children, must get balanced
diet. A balanced diet is intended to provide all the necessary nutrients required by
the human body (Insel e aZ, 2004; WHO/FAO/UNU, 2007).

Naturally, there is no single food material that can provide all the nutrient re-
quirements of any human — many food items contain adequate amounts of some
nutrients but are very deficient in others. Thus, it is the consumption of a combina-
tion of many food materials that usually provides a balanced diet. The traditional di-
ets of most societies in developing countries, including Libya, are good. Usually only
minor changes are needed to enable them to satisfy the nutrient requirements of all
members of the family. Moreover, the quantity rather than the quality of food eaten
remains a more common problem.

The consumption of early morning meals, otherwise known as breakfast, has been
proven to have positive effects on both the physical and mental activities during the
period after the meal or during the remaining parts of the day. This has attracted
more attention to the quality and quantity of meals served as breakfast. Results of
many studies (Griftith et a/, 2000; Buzu, 2001; Condon et a/, 2009) indicate that
some components of a breakfast play key roles in maintaining satiety up to four (4)
hours after the meal was consumed; and that the best foods eaten at breakfast that
provide a feeling of fullness for a long period of time are those that provide the total
calories from 10 — 15% protein, 15 — 30% fat and 55 — 75% carbohydrate (WHO,
1991 and 2003). These studies also provide a fairly clear indication that the mal-
nourished body has a reduced ability to defend itself against infection.

Breakfast has been adjudged as very important in providing the body with the nu-
trients and energy required in kick-starting the day’s activities, especially in children

of school age. It has been reported that skipping of breakfast by children aged 11 — 13
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years may result to lethargy, tiredness, difticulty in comprehension and behaviour
problems in the school environment (DAA, 2009). Children that do have their
breakfasts have been shown to have better comprehension, longer attention span and
better performance at school.

Skipping breakfast by school children, especially the females, has been reported
to be very rampant in the Arab nations, ranging from 28 — 70% (ACN, 2009). Utter
et al. (2007) reported that many children skipped breakfast either because they dis-
liked homemade meals usually oftered at breakfast or they do not have enough time
for breakfast at home in the morning. Moreover, skipping breakfast among school
children remains a serious concern around the globe (Hoyland et al, 2012).

Nutritional problems are complex in their aetiology , and there are many differ-
ent nutritional deficiency diseases especially among the school-aged children.
Knowing how they occur is one vital part of solving and, better still, preventing nu-
tritional problems (Rand and Young, 1983). Schools can make important contribu-
tions to improve children’s meals and nutrient intakes (Azouz, 2014). School-aged
children spend at least 6 hours at school every school day and obtain up to 47% of
their calories from meals and snacks consumed at school (Condon et a/, 2009;
Azouz, 2014). The ability to predict the occurrence of nutritional problems makes
prevention a more realistic prospect. Against this background, this study was de-
signed to evaluate the nutritional quality, safety and hygienic standard during prepa-
ration, and contribution of some Libyan traditional meals oftered as breakfast, in
meeting the nutrient needs of pupils enrolled in morning shift in selected public

schools in Al-Zawiyya City, Libya.
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Materials and Methods

This study was conducted only on pupils in the school morning shift during the
Third Term of the 2013 / 2014 school year. Five (5) Public Schools in Al-Zawiyya, a
town located at about 45 kilometers west of Tripoli, Libya were selected. A total of
445 pupils between the age bracket of 11 and 13 years and consisting of 302 females
and 143 males were sampled. The pupils were drawn either from the sixth grade
(end of the elementary school) or from the seventh grade (beginning of the middle or
intermediate school), and a total of twenty (20) class rooms were involved (4 class
rooms from each school). A room was provided in each school to serve as cafeteria
where the breakfast meals were served to the selected pupils, and volunteers were
deployed for this purpose. Information on the nutritional and the eating habits of the
pupils was gathered through a carefully designed questionnaire that provided the idea
about the meals taken at home by each pupil, especially at breakfast. Also, samples of
some of the traditional meals (albazeen, couscous belkhdra, macaroni ambakabaka,
reshda ambakabaka, macaroni belsalasah, ruz belbaslah, tobeekha bazeela,
shakshouka, alzumaith, albesisa and almahchi) commonly served at home as break-
fast by pupils’ families, were collected and subjected to proximate and chemical anal-
ysis, moisture, protein, lipid, ash and mineral analysis.

Moisture, crude protein, lipid, ash and mineral contents were determined as pre-
scribed in AOAC (2006) and Nelson (2010). The carbohydrate content was obtained
by difterence (i.e, the sum of the percent moisture, crude protein, lipid and ash sub-
tracted from 100) (AOAC, 2006; Nelson, 2010); the extraction of the minerals: cal-
cium, iron, sodium and potassium were carried out as prescribed in the Association
of Official Analytical Chemists (AOAC, 2006), while their quantification was done
using atomic absorption spectrophotometer (Perkin-Elmer 3300), whereas the phos-
phorus content was quantified by Vanadomolybdate method. The data obtained
were subjected to statistical analysis using the MS-Excel 2007.
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Results and Discussion

Result of the responses from the school children to reason for skipping breakfast is
presented in Table 1. The data obtained showed that 71% and 66% of the female
and male respondents, respectively, skipped breakfast at home for the various reasons
stated in the table (Table 1). The result also showed that 69.89% of the total re-
spondents preferred having breakfast together with their colleagues at school, 62.70%
enjoyed having the breakfast during the break period at school, while 60.22% dis-
liked to have breakfast early in the morning, and the least reason for skipping break-
fast, 25.84% of the respondents, was their dislike of the kind of meals oftered for
breakfast at home (Table 1). Only 39.55% of the respondents skipped breakfast as
result of food insecurity at home. And the females are more likely to skip breakfast
than the males (Figure 1). Although the reason for this trend was not clearly under-
stood, however, this observation is in agreement with those made by Rampersaud et
al (2005) and Nickolas et a/ (2000), who also observed that the most prevailing rea-
son for skipping of breakfast at home by school-aged children is peer influence. It is
also important to note that a significant number of the respondents claimed that they
did not have enough time (wake up too lake) to have their breakfast at home, this is

very worrisome.
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Table 1: Reasons given by the Respondents for skipping breakfast at Home

Respondents’ Reasons Total Percent (%)
Do not want to eat at the early morning. 268 60.22
Disliked the kinds of meals on the breakfast table. 115 25.84
Preferred breakfast during the break period at the school day 279 62.70
Preferred buying snacks from the school cafeteria. 235 52.81
Did not have enough time for breakfast at home. 267 60.00
Usually, breakfast is not available at home. 176 39.55
Preferred breakfast with colleagues at school. 311 69.89
preferred to purchasing breakfast from the school's cafeteria 284 63.82
4 ™
i Girls '
= Boys

Figure (1) The percentage of skipped breakfast at home .
\J |
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From the families’ side, the respondent mothers indicated that they usually put on
the breakfast table whatever food that is at their disposal, or whatever food item they
deem suitable for breakfast in the morning. The list usually include (in addition to
those listed in the materials and methods) bread, tea, tea with milk, cheese and some-
times biscuits and honey. Some mothers also indicated that their children pretferred
breakfast that contained chocolate products, cocoa, milk and good varieties of biscuit
especially those stufted with milk cream (Figure 2). The highest contributors to the
children’s breakfast, in most cases, are bread (90%), tea (76%), eggs (61%) and b esisa
(57%), and the least is chocolate (12%) as indicated in Figure 2.

( Ratiogbread; 90% )
&
£
&

Type of foods
Figure (2) families brackfast table
\. J
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The fact that many of the children respondents skipped breakfast because they dis-
liked the homemade foods oftered as breakfast is also in line with the observations of
Utter et al. (2007) and Hoyland et a/ (2012), who also noted that breakfast skipping
among school-aged children remained a considerable problem around the globe. In
response to the idea of bringing breakfast to the school, 70.79% of the children re-
spondents disliked bringing the breakfast with them to the school, 62% felt too big or
uncomfortable to do so, but would prefer to have money from their parents to pur-
chase breakfast from the school cafeteria, irrespective of the quality of the meals or
the prevailing unsanitary conditions at the cafeteria.

Figure 3 shows the most popular traditional meals in the study area and frequency
of their weekly consumption by the respondents. It is important to note that most of
the meals are prepared through the cooking process; some are easier to prepare than
others, and therefore are more frequently consumed, while others require very tedi-
ous preparation process and use of ingredients that may require additional prepara-
tion procedures before incorporating them into the main meals, in addition to a very
lengthy cooking time, this last category are less frequently consumed despite their
high nutritional values. This explains the reason for more frequent consumption of
macaroni ambakabaka (3-5 times | week) and shakshouka (3—6 times | week) as
compared with the other meals (Figure 3). About 72.14 % of the family respondents
indicated that these two meals were preferred because of their ease of preparation, it
takes a very short time to prepare either of the two meals and the majority of the
parents have good knowledge or are skilled in preparing the two meals. A/besisa, tor
instance, is a breakfast meal prepared from a combination of some legumes and cereal
grains that are roasted, crushed and then mixed with olive oil. A/besisa is usually

served as a breakfast meal in a semi-liquid form (due to the presence of the olive oil).
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On the chemical analysis of the traditional meals, data presented in Tables 2 and 3
showed the proximate and mineral composition of the prepared meals, respectively.
The results show that Albasisa recorded the highest carbohydrate (62.00%) and a
higher fat (20.10%) contents; it also recorded the lowest moisture, protein and ash
percent: 11.20%, 5.95% and 0.55%, respectively (Table 2). The highest percentages
of moisture, 72.50 and 70.00, were recorded in shakshouka and tobeekha bazeelaa,
respectively, while the protein contents in the two meals were 5.80% and 7.30%, re-
spectively (Table 2). In general, the data presented in Table 2 revealed that the
formula of Some Libyan meals may not be adequate as a sources of nutrients for
school children when compared with those recommended by FAO/WHO/UNU
(1985 and 2001), and especially when consumed regularly. The diet of the school-
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aged children must be adequate to support normal growth and development. The
Institute of Medicine’s recommendations reflected new developments in nutritional
science, 1.e., increase the availability of key food groups in the school meal pro-
grammes, as appropriate, and enhance the ability of school meals to faster healthful
eating habits and safe guard children’s health (Institute of Medicine, 2008). Pro-
tein/calorie deficient diets have been observed to result to underweight, wasting and
lowered resistance to infection, stunted growth and impaired cognitive development
and learning ability in school children; and iron deficiency in school-aged children
has been associated with retardation of growth, decreased immunity (Shinjini and
Sunita, 2001; Gowri et al, 2005; Fairweather-Tait, 2001).

Table 2: Proximate Composition of the Common traditional Libyan meals .

Component (%)

Type of Meal Moisture Protein  Fat Carbohydrate  Ash
Albazeen 65.50 3.50 7.63 22.75 0.50
Couscous belkhdra 51.20 8.74 7.22 31.20 0.75
Macaroni ambakabaka 62.70 4.30 5.00 27.35 0.54
Reshda ambakabaka 65.00 6.37 8.61 19.59 0.40
Macaroni belsalasah 58.40 5.30 5.50 30.10 0.50
Ruz belbasiah 54.20 4.68 8.25 32.18 0.48
Tobeekha bazeelaa 70.00 7.30 8.73 13.15 0.75
Shakshouka 72.50 5.80 14.50 6.55 0.50
Alzimaith 45.71 6.85 21.30 26.10 0.52
Albesisa 11.20 5.95 20.10 62.00 0.55
Almbhachi ( velvl, Qureth) 64.70 8.35 10.20 16.23 0.50
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Table 3: Mineral (Ca, Fe, P, K and Na) Contents of the Common traditional

Libyan meals .

Type of Meal

Albazeen

Couscous belkhdra
Macaroni ambakabaka
Reshda ambakabaka
Macaroni belsalasah
Ruz belbaslah
Tobeekha bazeelaa
Shakshouka
Alzimaith

Albesisa

Almbhachi ( velvl, Qureih)

Minerals (img / 100g)

24.25

6.25

25.00

16.00

7.20

26.15

10.00

20.00

11.00

43.00

19.00

Fe
1.75

1.50

1.30

1.81

11.80

1.25

1.87

2.17

1.75

1.20

3.20

P
18.30

23.00

21.50

2211

31.10

21.10

24.70

33.60

47.00

39.00

44.00

K
211.00

206.00

215.00

173.00

205.00

211.00

371.00

200.00

199.00

211.00

303.00

Na
96.00

162.00

74.00

67.00

235.00

87.00

365.00

130.00

160.00

51.00

112.00

Also, data in Table 3 showed that a 100g of the traditional Libyan meals, investi-

gated in this study could contribute significant amounts of the minerals: calcium,

iron, phosphorus, potassium and sodium to the daily requirements of these minerals

by the growing school-aged children. Appropriate amounts of minerals must be pro-
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vided in the diets of school-aged children since a deficient intake of certain minerals
can produce diseases and lead to abnormal development (Camara et al, 2007; DAA,
2009). Table 3 also showed that the generality of the meals recorded low concen-
trations of iron, except macaroni belsalasah which recorded 11.80mg of iron per
100g. Minerals have a number of functions in the body. Sodium, potassium and
chlorine are present as salts in body fluids, where they have a physiological role in
maintaining osmotic pressure. Minerals form part of the constitution of many tissues.
For example, calcium and phosphorus in bones combine to give rigidity to the
whole body (Insel, 2004). Minerals are present in body acids and alkalis; for example,
chlorine occurs in hydrochloric acid in the stomach. They are also essential constitu-
ents of certain hormones, e.g. iodine in the thyroxine produced by the thyroid
gland. In addition, iron deficiency anemia is one the most prevalent nutritional defi-
ciencies affecting the world’s population today, especially among children and wom-
en in developing countries, including Libya (Fairweather-Tait, 2001; Gowri and
Sangunam, 2005). Most programmes aimed at decreasing the incidence of iron defi-
ciency utilize fortification of the diet with various iron compounds (Leung, 1998;
Gowri and Sangunam, 2005; Clark and Fox, 2009). Mineral deficiency is usually
caused by a low mineral content in the diet when rapid body growth is occurring,
adolescence period, and / or when there is poor absorption of minerals from the diet
(Mitchell, 1992; Affenito et al, 2007; DAA, 2009; Currie et al., 2012). During this
period, not only must the absolute amounts of mineral be increased in the edible
portion of foods, but these minerals must also be in form that are biologically availa-
ble to the person consuming them (Favier, 1993).

Fruits and vegetables play important role in providing micronutrient minerals in
children’s diet. Unfortunately, only 21.57% of the family respondents reportedly
consumed fruits and vegetables along with the major meals (lunch and dinner). Also,

food quality and safety are affected by food hygiene, food handlers, people involved
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in food processing, those retailing the food and finally, practices in the home. Cer-
tain codes and government inspections may help ensure some degree of safety, and
education and knowledge of food hygiene by all people will reduce the likelihood of
contamination in the home. However, available facilities also influence food hy-
giene. Households that have poor facilities, no refrigeration, contaminated or inade-
quate water supplies or fuel shortages will find it more difticult to ensure food safety.
The results of the assessment of the extent of observation of both hygienic and safety
standards during meal preparations and servings at the schools’ cafeteria showed that
60.00% of the schools’ cafeteria lacked the hygienic standard and food quality re-
quirements of school meals. And it was observed that 100% of all the schools’ cafete-
ria staft did not have any health certificate to certify their freedom from any conta-
gious or communicable diseases

In conclusion, healthful eating habits are essential to reducing children’s risk of
immediate and long-term health problems. Nutrition-related health problems of
children range from growth retardation, iron-deficiency anemia and dental caries, to
chronic diseases such as obesity, heart disease, type 2 diabetes osteoporosis. Also,
considerable amount of literature, documenting studies both in experimental animals
and in people, demonstrates that dietary deficiency diseases may reduce the body's
resistance to infections and adversely affect the immune system. This study has
shown that very sizable numbers of Libyan school-aged children especially the fe-
males skip breakfast meals, and consequently sufter body weakness, leanness and oth-
er health problems including the dental caries (due to too much consumption of

sandwich, potato chips sweets and chocolates).
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Recommendations

The results of this study have shown that 26.97% of the pupils investigated ex-
hibited signs of leanness and general body weakness with many of them suftering
from dental caries. The prevalence of this nutritional problem was observed among
the pupils who relied on the school cafeteria for their breakfast. It was also observed
that 38.79 % of those who suffered from physical weakness were females; the reason
for this could be due to the composition of the breakfast meals served by the school
cafeteria, which usually consist of high levels of sweetened confectioneries, chocolate
products, juices, chewing gum, ....etc., and heavily salted snacks including potato
chips and crackers. These categories of diet make the pupils to have the feeling of
fullness, and consequently unable to partake the major meals after returning from
schools as observed in this study, that 12.12% of the females who skipped breakfast
had no appetite for lunch after their return from the school, but they rather prefer to
take it in the late hours of the day or ignore lunch entirely. Finally, the results of this
study confirmed that: 214 females (70.86% of the total respondents) skipped breakfast
at home, out of which 83 of them (38.79%) exhibited physical and body weakness;.
In the same context, 27 males (18.88 %) of the total male respondents suftered from
dental caries . Based on the above observations, the following are recormmended

(1)  amassive sensitization of the Libyan populace on healthy eating habits
through the mass media, social media, newsletters, electronic and print
media aimed at improving the situation in line with guidelines of the In-

ternational Agencies such as WHO and FAO;

(i)  appointment of consultant nutritionist and establishment of offices for

them in all Libyan public schools;
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(i)  the Ministry of Information to encourage the provision of scientific jour-
nals on pharmaceutical and healthy food habits;

(iv)  encourage collaboration with the International Agencies such as WHO,
FAO and UNICEF to develop good and healthy nutritional programmes .

(v)  conduct more studies on the nutritional habits of other segments of the
Libyan population.

Reference

1. American Dietetic Association, ADA 2008. Position of the American Dietetic
Associa-

tion: Nutrition guidance for healthy children ages 2 —11 years. J. Am. Diet. Assoc.,
108: 1038 - 1047.

2. Aftenito, S.G. Breakfast: A missed opportunity. J. Am. Diet. Assoc. 2007. 107,
565-569.

3. AOAC . 2006. Official Methods of Analysis of the Association of Official Analyti-
cal

Chemists. Washington DC, 18th edition, USA.

4. Arab Center for Nutrition, ACN. 2009. Nutritional and Health Status in the Ar-
ab Gulf

Countries Manama, Bahrain.

5. Azouz, A. 2011. nutritional evaluation of children meals at Egyptian schools: II:
Amino

acids, minerals and vitamins profile. Annals Agric. Sci., 56(3): 77 — 81.

6. Barba, C.V., and Ma Isabel, Z.C. 2008. Recommended dietary allowances har-
monization  in Southeast Asia. Asia Pac. J. Clin. Nutr., 17(52): 405 — 408.

E. mail: INFO@]lam.edu.lyagsisy1 alst
398



-
L

o
A1 Ay (3 a8 51 (sl ¥

- Y./
2=

A -

/)

N Wil
2016 4559 17-16 L AS) e (g s g

7. Buzu, M. 2001. Modern Nutrition from the Science to the Application. Dar Al-
fikerpublishing. Beirut. Lebanon, Chemists. Washington, DC .

8. Camara, F., Barbera, R., Amaro, M.A. and Farre, R. 2007. Calcium, iron, zinc
transport and uptake by Caco-2 cells in school meals: influence of and copper
protein and mineral interactions. Food Chem., 100:1085 — 1092 .

9. Clark, M.A. and Fox, M.K. 2009. Nutritional quality of the diets of US public
school children and the role of the school meal programs. J. Am. Diet. Assoc.,
109(2):S44 — S56.

10. Condon, E.M., Crepinsek, M.K. and Fox, M.K. 2009. School meals: types of
foods  offered to and consumed by children at lunch and breakfast. ]J. Am. Diet.
Assoc., 109: S67 —S78.

11. Currie, C; Morgan, A.; Currie, D.; De Looze, M.; Roberts, C.; Samdal, O;
Smith, O.R.F.; Barnekow, V. 2012 . Social Determinants of Health and Well-Being
among Young People. Health Behaviour. In School-Aged Children (HBSC) Study;
International Report from 2009/2010 Survey; WHO Regional Office for Europe:
Copenhagen, Denmark,.

12. Dietitians Association of Australia, DAA. 2009. Children’s health, mood and be-
haviour-

the important role of breakfast, http://www.daa.asn.au/index.asp. Retrieved on 17
Jan., 2014.

13. Fairweather-Tait, S. 2001. Iron. J. Nutr., 131(Sup. IV): 1383 — 1386.

14. FAO/WHO/UNU. 2001. Human Energy Requirments. Report of Joint
FAO/WHO/UNU Expert Consultation, Rome, 17 — 24 Oct.

15. Favier, A.E. 1993. Nutritional and clinical factors aftecting the bioavailability

of trace elements in humans. Proceedings of the International Conference on Bioa-

vailability, 93, 202 —212.

E. mail: INFO@]lam.edu.lyagsisy1 alst
399


http://www.daa.asn.au/index.asp.%20Retrieved%20on%2017

LY Adlug A3 ad S aladl paigall

2016 »5S) 17-16 busd A3) paa

16. Gowri, A.R. and Sangunam, H.J. 2005. Assessment of mental and motor abili-

ties of school going children with anemia. Ind. J. Nutr. Dietet, 42: 99-105.

17. Griffith, P., Sackin, B. and Biebaure, D. 2000. School meals: benefits and chal-

lenges, In White paper for national nutrition summit of the American School Food

Service Association, Alexandria.

18. Hoyland, K.A., McWilliams, Duft, R.J. and. Walton, J.L. 2012. Breakfast con-

sumption in UK school children and provision of school breakfast clubs. Br.Nutr.

Found. Nutr. Bull., 37: 232-240.

19. Insel P, Turner RE, Ross D. Nutrition. Second. American dietetic association,

Jones and Bartlett, USA; 2004.

20. Institute of Medicine. 2008. Nutrition standards for food in school: leading the

way toward healthier youth. National Academies Press, Washington, D.C.

21. Mitchell, J.R. 1992, Nutrition in Adolescence. In: Food, Nutrition and Diet

Therapy.

Kathllen and Mmarian (eds), 8 Edition, pp. 233 - 241, Harcourt Brace Jovanovish,
Inc, Philadelphia,.

22. Morgan, K J. and Zabik, M.E. 1981. Amount and Food Sources of Total Intake

by

Children Ages 5 to 12 Years, Am. J. Clin. Nutr. 34:404 - 407.

23. Moshfegh, A., Goldman, J. and Cleveland, L. 2008. What we eat in America:

Usual nutrient intakes from food compared to Dietary to Dietary Reference Intakes.

http://www .ars.usda.gov/ba/bhnrc/fsrg. Retrieved April, 2015.

24. Nielsen, S. S. 2010. Introduction to Chemical Analysis of Foods. Boston / Lon-

don: Jones and Bartlett Publishers, 2010

25. Nicklas, T.A, Reger, C, Myers, L., O’Neil, C. 2000. Breakfast consumption

with and without vitamin-mineral supplement use favorably impacts daily nutrient

intake of ninth-grade students. ] Adolesc Health.;27:314-321.

E. mail: INFO@]lam.edu.lyagsisy1 alst
400


http://www.ars.usda.gov/ba/bhnrc/fsrg

LY Adlug A3 ad S aladl paigall

2016 »5S) 17-16 busd A3) paa

26. Rampersaud, G.C., Pereira, M.A., Girard, B.L., Adams, ]J. and Metzl, J.D.
2005. Breakfast habits, nutritional status, body weight, and academic performance in
children and adolescents. J. Am. Diet. Assoc., 105:743-760.

27. Shinjini, B. and T. Sunita, 2001. Zinc and cognitive development. Br. J. Nutr.,
85 (S2): S139 - S145.

28. Utter, J., Scragg, R and Mhurchu, C. 2007. At-home breakfast consumption
among New Zealand children: associations with body mass index and related nutri-
tion behaviors. J.  Am. Diet. Assoc., 107: 570-576.

29. World Health Organization, WHO. 1991. Diet, Nutrition and the Prevention
of Chronic Diseases. Executive Summary, WHO/CPL/CVD/NUT/911. Geneva

30. World Health Organization, WHO. 2003. Diet, Nutrition and Prevention of
Chronic Diseases, Technical Report No. 916, Geneva.

E. mail: INFO@]lam.edu.lyagsisy1 alst

401



LY Adlug A3 ad S aladl paigall
2016 258 17-16 Lt &3) paa

) olpal dilpassl) g Al 5adl) g Ao o) g9 SN cilbial) Glany Al 2
(BLEN &) s Aiaa A slaal) 485 cillasa (iany b

Lot i s e QL ) s )y Kl oalyl

e (L Bl (Aidly A bl kel IS7 AW Slelial) ]

*Email: j.elzwai64@gmail.com

uv’r.al

Gillane Cin o @aale Gyl sbia (pe Cilisal Fungls iS5 Abibally A8liall) Clacall ey g
o Ll 2 6] piinall 1A Banglgn 5 ol o35 (pe (it By g aLall @l Ane B oluall Agal
3 By Bpaninnn 30 e S8 Ay lsai 3 Auiall Cipela an Al Alalae aany Ji Lyasl
O30 Ly lga e 6 5 o4 il Giginl LS Alelaall J LyaSill (e Ll sl ae ) Alaladl)
Loy dloleie il poen of Jaagd 38 PH 3 5h5 DA (s Aleleall ey U8 5jexise 30 1)
Cinans ) 350l e lof Alaladll U8 Glisal) maen 8 ClS 2 A0S Jaa il Faliy sley
g 8 L el apanl) 55l ol Alabeall dey Lt W) eyl slial Al Al claalsall Ly
A il 28l Al Ll@l) Clealsall 8 gy zsansall pand) crjslas ) 1 Aige) ae Lo clipal)
e e Al agaall Blas 8 dadnl) dlales 2rag 8 Qs Slly 5)suelly o gaunizally o sandlSll
Gl aran 6 2N ZAIA ~ DY) G il caallall daall ddaieg danlll dauldll Clical sal)
Lt V) callal) daall dalaieg Aanll) il ilicalsall Loy Comans Al 350a) (ga o] Alalaal) )8

clealsall gale cual Al 3saall e Alaladll ey S

o) @l (Ailasly ALl dm gl g 5K Ciliiall e pdll slaa Hiaabida) Ll

E. mail: INFO@]lam.edu.lyagsisy1 alst
402



LY Adlug A3 ad S aladl paigall

2016 »5S) 17-16 L cabm.a

DAl G as ) JB G Lagag 3 a1 delad) sage ) e slad) uae s oLl

~%350 Aoty Zal) 28D 8 dsmse bl Ols ¢ Bygm o0 VA ol JS slal) (e Llragh 1 SU)
iy e %90 N AgSWll & ayge g padll S sl e %70 Aty aasise Ledys 0 %60
o dalinge Aa VRl el A0 iy se lall ai e o8 IS 8 dsase sl ) (6.
Dfings Aagnall dgall e paall Llle Lais Tude desse Ldon by Londans sl L o 3l

-

Gae sl Oy B Aalid Galsd 4ly (olaY) Jagpd S 4 il DUY) e ) (el o
slall Easli AlCha (e alladl o (e 2aal)  Slady ccllgiuall Aaia Je plilug ala Hea clal) ddlug
s (pga) Amlially LB) Cles Gl e slhadl ane dam Ol Gabel) s le

(2015

oAbl e S Adph e gl cual Y Wi G50 of cpall bl sl b sy
diyny Lans (Al b 5piially 5,00 lslall s 8 aaiose 4ns Tk el el il 28 CaSU 15
lall sla 20g3 5yt Aha sluall gl (S8 13gls chaall ClEISIL Lasije slad) o ulil) e i
e s e Lliall e Laal) e maal 2 ks 8 Wbl seaidl el o Ly
ALl Jeis L) Gyt Al sl aalge el e cluball sl e slud) Jlae 8 Oiall
(1984 Apallall dsall ukaia) (International Bottled Water Association, 2000) 4e siiall 4 i)

el Mgl Gase afhas Al g JWN clad) s (Safe water) Jleaiadl mllall G cld) o)
L Ay aekall Cus (ga fliiine 5l Jlaaiadld mllia s dlaad ) Usl 4 Al) 221
) @ Bl Jalgal (s @2 el 5gd Limaada s &bl 1 (Polluted water) &) e elall
ad ille giae An Vse sng e e 4 Gaal ) ciadly J canday a8 s
s (Contaminated water) Jlaidld mlall ye el Gl Al Zga (s (1995 ccashuall)
W Dl dalad) daally jlin aleas duls A8l dse sl LS e (gsimg 531 oLl s Gyl

E. mail: INFO@]lam.edu.lyagsisy1 alst
403



@I, N\
«(AQ\Q\
R,

7
Yy, ALY Aadlw g R S oY) alad) padgall Y
- - L N QY 7 3
. Wil
2016 558 17-16 L Al jaa AN S g

® 5
“""Luuh.r"y

Gy (2009 ¢ shalull) cileg)sall (o) S capill el lgadla axe S5 lae Gl (e 4

Al slall L) algal) s (1) Json

A

/)

35S Lualall
Ll s Aaill cpadall ¢yl
Ll s Aallad) ) i)
el Ja dgpae ually Ay gmal) GLSalls # O]
A ak8-5 °a 25 xie Al (pansY)
A ak3-2 BOD (pan b sl Laa)
A [ pale joa p 18 xe (JLyeSl Juagl dns
sass 1.3 220 xe gl LY il
A/ asle joa COD (eSO SlaasS # L)
3 au/ ax1.00 a4 xie 28
L 4aa 0 2anil) 4a )3
~ 100 ) 453
sasy 7 s uell oY) pH

oLl e e (B Ledgls w il olall Bk illana (b il Baaal sball ey Le il )
Gl Lady (gl aa lgiagn pliiily canlally Adleiall Lpall Lgingn oo Aalell IS 8 e
Sl G S el s lpailiad s (8 url) Gans lele Dy 8 als Gl sl
) lgivall ) ledgas J8 ik oo e by call e Lo Aasmal) 2l (e gl Jiss
(1995 calsall ae ¢2002

E. mail: INFO@]lam.edu.lyagsisy1 alst
404



J “ £ - - £ £ Q:j v

y, LAY Ly A0 S Y aladl padgall ¥
=L - " % ’
2016 55581 17-16 bl (A3 uaa AN gl

® 5
Silaadl oo

12 «\4

&‘ﬂb.} :'LQJA gw\ s U ‘f «_Da.ﬂ\ al,pa EAPES Sles U a.'x:ﬁ'.'\ él :\.ub.ﬂ\ PRV RGITEYY
AR
 Jaad) 3k dlgall .2
sl aea (350 1.2
YIS a clesalpny dlly A hiall gl G adlse i (o il sl Gl s

Gac gl 8 cliall il Cun (2015/10 sed e (QUSAD oadd)  unill (adlall < 3lsly cclly)
Aayd e Aadl) 8 culaiag A asle s A and ) i) cliige Ja 500 dews G Gaala)

gyl i Gliall puead dgled 0Ll Jallaillse Ao gl on g jSaall hlaa¥) ehal cpad o 4 5)ha
-(2000 <International Bottled Water Association) il sbue il pan A Zaiiall asdal)

L) LEAYL s ge il calael Al linell (sasl) Lasy) L (gl WS cbacteria

L0l LS A sana a9 (pe Sl
Aibaassy 5aklly dailaassl) cpliay) 3.2

Juasll Gl & WS Gungngd Gl agpniellly asdlSlly assiclally Gpglill (uld 2
Lo s Bygually (T.D.S @<l 43031 #3Y1) S )iy HCO3 ciligaKully EC LSl
. (Montigomery, 1985) 4 25

rAdBlial)y milil) .3

Ji sball cilie paen o axic Langlong jKoal) s il miagal) (2 1) o8y culsaal) (e
(6 3) &) el of a8 Aallaall day Wl cduhlly 2SI Ol Ly e Lol A4 Aalladll

Glisall o 235 Aallaal) 2y J sball il (8 S 23l Cim Gas bl Oslaal) LyiSs glsas

E. mail: INFO@]lam.edu.lyagsisy1 alst
405



LY Adlug A3 ad S aladl paigall

2016 »5S) 17-16 busd A3) paa

o ST gsat dallad) daas (6 <5 4) lial) Loy ey Sl e Lol 208 (3 <2 (1)
2 Ol 13gds (1992 cpdll slaay Aalall 82 a8 Al duulidll ddialsall) L zsemsall Ssaall
Ju elall & Oslsall LS agas of Cagpmall b ¢ cad¥) Dlgaalls il dalla e 23 cilisal)
Henry and ) duajee dady Gl 2smy Jlaial J) 5L @) s cdopdll cdladly Sl e

.(Heinke, 1996

dallaal) 2ayg g olaall clisal ASY aal) il pudagy (1) a8y Jga

Aadlaall 2o Aalledl Ja Al o8
B B ()1
_ _ 2sh)2
30 ¢ _ (2slal)3
20260 7366 (maill)4
5400 16830 ((slaall)5
7600 5166 (<LS51)6
Aalleal) aayg Antlaal) 8 obiall cilind ¢ slol) Linis il griags (2) o) Jgaad)
Aallaall 2y Aalladll Ja Al 8,
_ _ ()1
_ _ (Js)2
+ _ ()3
_ _ (adl)4
_ _ (hadl)
+ _ (LS 51)6

406

e s e A Gl Y Gl s (4)

E. mail: INFO@]lam.edu.lyagsisy1 alst




(} LY Adlug A3 ad S aladl paigall

—_———

2016 »s5S) 17-16 L cabm.n

s gl a (43 &) Vall) Adbedl) sl P e lale Jeasiall gkl ey
Al danliall léialsalls g el 2gaall Holam ol ClisSalls 3)guells ¢ agauielally o sl
Ji bl cilie o aa 20N 28I AOLU Al Wi, Aadlaall dars 8 Gaddlall Asiall dalaiag
Aalleall any Ll cdaallal) daal) dadaie Zonll) 3l laalsalls L 7 samall 350al) cijglas Aalleall
P ey dadlall daall Aadiiey Al Asbidll Gilialsall Lo Zoemadl 350all G calS L3l
Aol Aldl) Clialsalls Loy zgamsal) 350al) (8 Aalledd) dey J oliall e (8 PH o as il
Gl aea o 203 Adlady) Gads b W ¢ Al il aaes o @l Gaallal) Zaall adiia
Aallaall ey sliall e Wil Zall) Al cilbaalsalls g 2 sansall 3gaal) cjslas Zallaall i oLl
el Al Laiy ¢l Anuldl) lacalsalls ey zgamsal) 35aall cupglas e (Qlnl ) a8y dual) o 2
Agallell daall Aadiie b Ly zgansal) 350al)

Aaledl b ol ciliond dubast) CLLISY) il qeags (3) ) Jaad

pH E.s T.H Ca Mg | 458 | T.D.S | Hcos | 4. "
Msem | Mgl | Mgl | Mgl | Mg/ Mgl Mgl Al )

6.87| 800 | 72 | 14 | 9 | 32 | 512 | 39 | (4l

6.94 | 1143 | 144 | 36 | 13 | 55 | 732 | 67 | (5sh)2

7.06 | 1200 | 180 | 48 | 14 | 50 | 768 | 61 | (x&l)3

6.65| 939 | 220 | 46 | 25 | 92 | 600 | 112 | (Lsilld

6.54| 952 | 200 | 76 | 24 | 62 | 604 | 76 | (Lad)s

6.22| 988 | 200 | 73 | 43 | 94 | 633 | 115 | (<lsa)6

E. mail: INFO@]lam.edu.lyagsisy1 alst
407



LY Adlug A3 ad S aladl paigall

2016 »s5S) 17-16 L cabm.n

Aallaall day olaal) ciliad AyilaasCl) CLIRY) @il quiags (4) o) Jsial

pH E.C TH | Ca | Mg | 458 | T.D.S| Hcos | 5_; 1 .3
Ms/cm mg/| Mg/l Mg/l Mg/l Mg/l Mg/l \ &

6.71 | 488 | 40 | 12 | 2 | 34 | 312 | 39 | (il
776 | 76 | 4 | 0.8 0.42| 10 | 49 | 12 | (52

7.06 | 52 | - | - | - | 11| 33 | 14 | (k)3
5421 47 | 20| 5 | 2 | 60 | 30 | 73 | (Leadl)

562 | 114 | 18 | 6 | 11 | 65 | 73 | 79 | (Llad)5

4

6.09 | 47 | 14| 4 | 1 | 60| 30 | 73 |(cS)6

:aluagilly clalitigy) .4

Lsld ae ) Alalaall day 30,5 Bpanivns 30 (e B 30,80 Cilsai Ly el 3yidall Cilinall (gaa) .1
Aadleal sbaall Juiad liBa Gl dgay e Ju ey cdlebeall Jd Lyl e Lol

Jona ) sl (3l Lo Aall Gl il pall 8 Ly g pmmsall 350n]) Cilisall (s28) Cglas 2
gl Aalladd) sy i el

a8 RSl A1 A DL A Gl g0 g Kl By sasadlge o sannic Wallg a sund\S A culS .3
Aadaia s duall) Aaulal) Clialsal) Loy Conans ol agand) 3l 3 Al Alalae dans 8 cilil)

Aualladl Zaal)

Cislhaas age al ledgn lubyall (e uaall ehalse Ciptll slae Aallany Gk Cillana Aajlia .4
gl dana jlaals

E. mail: INFO@]lam.edu.lyagsisy1 alst

408



LY Adlug A3 ad S aladl paigall

2016 »s5S) 17-16 L cabm.n

csilly ol Apall Al Al sliall Gk L1995 Lalgall ae ilagl ae daa]

e daals lyodie ¢ Sl G5l L1995 L dighuall Cawald) AY) A

codll slia & AL Calad) Gme s 2015 daw A3 YTy puse Gaa)ll e ndal) Ao
iy el Aaalall 22015 e 17-15 32l aglad S paigall cbud colianll dine

g
ASheall ¢ byl casmn llall dadls Al Glisle ks L2009 . el danag as ariall as
A gad) Al

IV el Aualall daiall dakaie Cilysiiia eyl slie 335 V2 1984 Ldsallal) daiall daiia
.Sl

bl SO il sl Aalall (1992 daid (82) daldl) a8y danlll dsubdl) ddualgal
L il by liacalsall

Aacals Alsa s pond) Byl AS0aal) 8 53 sinnally el sl oyl ol 535 -0 e s g
104-81 2¢ 14a dauxigd aglall @ ju3all e el

International Bottled Water Association (2000). U.S. bottled water mar-

ket: per capita consumption by region,

www bottledwater.org/public/percapita.html

Henry, J.G., and Heinke, G.W (1996). Environmental Science and Engi-
neering, 2nd ed., Prentice-Hall, Inc., Upper Saddle River, NJ, pp 274-275

Montigomery M. J. (1985). Water treatment principles and design. 36-60

Wiley- Interscience publication, Canada.

E. mail: INFO@]lam.edu.lyagsisy1 alst
409


http://www.bottledwater.org/public/percapita.html

(} LAY Ladlg A D Jo¥) alal) jaigal)

—_———
2016 »5S) 17-16 busd A3) paa

s L) Aipeal) A gl ) nad s 8 AL pualial (81 5 i
Gl gaad) ;\JJ)QAMUMU Laal)

S E{CU RN WERRWS e ALl b sl )l e
ESJICR RONEEARUEIN U (PN IR WY

uaidlall
Of g ¢ L 2l &S 8 Tk T adsdt oLl iy pols ISy il oliny ale JSCay ol plazaV) sl
cho o a3k ol drg V3 e Loty o il 2131 OF YL ¢ ol slas fuasl & sl ol
2110 7)) J1he e e Sl JnY dhes ader LT AW Lol & Codl a3 el ale of 2de g )Y
Gpads ) ablis a8 pbles ols LY adag (e 450 — 350) (o Lo #ls Ledleel <oty esl M sl (e
poendlS) B F U3y ¢ bl sLeY) elgly Aol 3 Leab pisandy cokall k) e e an Al (st o gl
Slioldl a5 ST ods B)lie ¢ LS. Sliall pzp dn (ol ooVl jlex dlanls Silly cidly oy Sy ol s

@l adle 5ST5 old b e serg duhlll @5 iy (Sblpdd gy Alaasdd sl Bedall a3 Al Al
4 pyaed) BV A e T
EPNEAY
Waylaof 3,055 Lyyl&T 8 oy I3y g pal) U e Lted o Ja) O ST 3 0leal) Ty Tibiae 2351 ol 3
Bipar Lgaliiaal (S Lo 13) Ll BbG ne 358 — Ll — adpdt oLl Ay (OUH (gl el #U SI33L Lesias dns
Ui el ol a8y (sl (36 Wlinel L5 b o Loy TS sloos Lle B (ot WU aidlis by abji

1] aald Slsis gLty (el (3 S QIKd) sl B 5T s Loy dxtyy slap (21,291 il

Loy Lol Lo 3l3ly o 0 5L Ve 3 oLl lilasaal g8y dW1 & alold 2l sl Tl

o) sl 2SO Lake L 13) ¢ yailis 3Ll ol 2aS” Jax 8L INgnaVl gas o1 laseV 1) 3LoYL aasy

E. mail: INFO@]lam.edu.lyagsisy1 alst
410



LY Adlug A3 ad S aladl paigall

2016 »5S) 17-16 busd A3) paa

ol gl 0B 5 a1 by codall W s JE gy Ll @ ol e (Y0T) Lz plasnaVlg 2ol lly pil) fLa
3y ol jslian o Lhidtas cld ¢ Lede Aol ol jslias o 8 lad) mlas Wls Jol o w01 Jas ol o (3

2] W jslall jam 2dd Jo foddl of sy oY) g b e

slg,¥ kbl oLl wlivslh ety alhle Caslal sus casy g cimglll Al of 2 oLl i e 5,875,058 Olgell

J1] wuigd
oan 5 YT g b ([B] (4] ) aeedd) sl et SLlsb gy Alennld sleal) el Slislyeld Ty

(1) 035 doadl & B bl ssud) e Al ol 515

o bl apms o) Al LV ole 3 ALE olal) ae S5 i L pasll M @ adeal 2nll)l Gl
e @ Al dnld)l slisollly pleadl Lazilles ey )l Ul slo)Y Ledo e e il Gy o ooludl)

151« [4] 5 e

[4] utgdt slgy¥ dlommadt olbly SLus¥l opid Ll bt & k) joluall 2y 5ST5 394> oy &ylds ez gy (1) oy Jgur!

bl ¢ly,Y Ahexzud) oloedd Ol oyt kLl olpeld il
ppm 0.05 ppm 0.005 WRLY]
ppm 0.1 ppm 0.05 oola)

ppm 1 ppm 0.05 2, Sl

pke né ppm 0.3 KVREN

ppm 25 ppm 5 gl

E. mail: INFO@]lam.edu.lyagsisy1 alst

411



LAY Ay A3 S J Y alad) paisal)

2016 U255 17-16 busd A3 e

(Google earth) ik Js o Olall A § & S g mos 1) K

E. mail: INFO@lam.edu.lyassSY als
412



LY Adlug A3 ad S aladl paigall

Q
2016 255 17-16 L &l puaa (s gl

®
*Ni...ut..r"y

Jash 2
L) ot 2ol (sl ol (el ) (pas o) bl adle Ader LT B e oldl Sl dsT @ aulill ods &
e 5 o ok e Sl o G o B Sl dsT ades o F o (1) S8 G s g0 LS L
o LS S sl ¢ sl a3y (2014 /12 /30) a4} (2014 /11 /20) a5 e 2z (oL 10) 51,
N mon g s 05K a5 o 3oV woy ¢ iy (s 9) Baml) ddll ¢ bl paag O S 2 S
slaly sl (3 Leales psandy pblsh w1 edag p JST ) S e S U573 RN G5l o il ) e
Lilasl oS e ¢ Sl bl sy Bdond) Bes clr] dm SJg S lelial) an (3 SISy pLeYly sl

(e 450 = 350) i L ol

bl dib sl Zuhall oda @ @ L el Gobdl (3 el 8 By500) Skl ol e Slual) s Ao e

[8] e2dl hend il 2ol Jlamzal (b))

G = B LY e o) S A (L) cbtd) cpg SUI ¢ ol Il ppnesSIN ) g Akl oliall pp A S5 B £
Atomic Emission ) ¢ cpajler plasanl G5 @l o) S Lwgze Ola @y cinall 0 831 ) SU 5615 oods
sl I Bdaee Luld bt Sled Lo &y il 1S S Sl Jaxs 3 (Spectrometry 4100 MP - AEC

e IS bl lal sl

S e S Lo gl 22 7890 (ylakl Ladlae ()Ll 12N asll e oo ilal) Sliam] LS fas &

E. mail: INFO@]lam.edu.lyagsisy1 alst
413

W

i
7



Q 2 LAY Ay (A3 5B JgY) alad) paigall

2016 »5S) 17-16 busd A3) paa

ool B Ayl Slaall peeslSl Sbgies OF L3 ((12) (V) «(2) SV & Bosl) il SN e
Loy (Gl demlo o BT) Bogdas of Al Sl I (pLA) e gl 2l W 2 ¢ (ppm 0.123)
a2 3 (3) o3 2t e (PP 0.05) & 7gendl a3V s o BT Sligrne U dwgll) Slial) 2 OF SIS
oy . (ppm 0.123) (o> Leb ppenslS 155 0 o s onndd a8V Al n ol 20 s 8 (51, 11) ko
O o plsll pn sl ol 2 (g ) diare U el) W) nald pgpestSI a Ll S 0085 OF ozt S5 e

Jax 268 GUW 2 nlse

0.06

' B i) 3 o el 3 3
B 7 seall all) aall
0.01 -
0 .
1 2 3 4 5

Glil)

-

15

(PPM) pspedsl
o
&

o
o
[

& gkl @B WM Bylie JgY1 ) e 835 liall 900301 B g (2) 0 S

E. mail: INFO@lam.edu.lyassSY als
414



LAY Ay (A3 5B JgY) alad) paigall

2016 U255 17-16 busd A3 e

0.14

0.12

R L g PR IS '

B 7 seall all) aall
0.04
0.02
0 .
1 2 3 4 5

Glil)

-

4 g gomdt (@B U me Bjlis ) 21 e 83511 DAl 253N o8 gy (7) o3y SN

0.06

' B i) 3 o el 3 3
B 7 seall all) aall
0.01
0 .
1 2 3 4 5

Glil)

-

15

(PPM) pspedsl
o
&

o
o
[

& zgedl a8 U e Bjlie I ) 00 335U Sleall 0300301 08 g (12) 08 S

E. mail: INFO@lam.edu.lyassSY als
415



Q 2 LAY Ay (A3 5B JgY) alad) paigall

2016 U255 17-16 busd A3 e

L) sl ool bl 2y ((PDS) (galeana (W) ekl olo )l aasSy (spb) bl o ol )l sy i

3] dneedl oLl 3 sgmslt ol Bt ) pslall a el alally sl Sl s 4 b 3 Lo )
(Ppm 0.1) 58 [S] 3 mrl) et Sl slg)Y aklall ol (3 olo)) o 4 mgaed) 23V by

gyl Slall ol 1815 (3 g pls dorg &l iz ((13) «(8) (3) IV 3 i bl il ) il
Gl o J31) T 3L Sz 1 (ot o) ailass I 2l Lo ) @ (PP 0.19) r sl comgl 3 Eom
ik SJW 2 3 (1) o5 &l e ((ppm 0.1) comt Gl & a5 Sl 2l of e W s e (Gl

(Ppm 0.19) i Led olo ) 555 0 e o ol B o) o Jof el o b o oslial )

0.12

o
=

' W el 3 alia i 5 5
B4 7 seall al¥) aall
0 .
1 2 3 4 5

Glil)

-

o

o

co
|

(ppm) oaba i
o
R

15

o

o

]
|

& zgomdl (@B U p Bylie S5 2t 0 835 Al oo )1 od o (3) o3y SIS

E. mail: INFO@lam.edu.lyassSY als
416



LAY Ay (A3 5B JgY) alad) paigall

2016 U255 17-16 busd A3 e

0.12
0.1
3,5 0.08
5 0.06 _
’g W Sl (& alia 1 38 5
2 0.04 - B4 7 el (alYl sl
0.02
0 .
1 2 3 4 5
il
ol (@Y U o jlie g1 1l g0 33951 Sl (ol I o3 g (8) o3y S
0.2
0.18
0.16 -
_ 0.14 -
? 0.12 -
S 01 _
’g 008 W Sl (& alia 1 38 5
2 ’ B4 7 seall al¥) aall
0.06 -
0.04 -
0.02 -
0 .
1 2 3 4 5
il

& zgodl a8 U ae jlie CIWN 1t e 33551 DAl olo )1 0B mon (13) 08 S

E. mail: INFO@lam.edu.lyassSY als
417



(}, LAY Ay (A3 5B JgY) alad) paigall

2016 »5S) 17-16 busd A3) paa

Slstes 14 OF T 2l ey 3T 5T (Ppm 0.005) (sF g, S e plig¥) 3y 5515 e ssle s ale Sy oL

S5 o ol E ol Tage Bl cle 3 ) 060 OF Sy bl <l 3 (ppm 0.02) gl V1 e i 2y 87

[6] a2t s on g5l o iz sl (3 sl Coms i g ST bgts (3 M) gy OF (S ] iy sl
171

S gimn gl 3 b (Apdsiin jiad A gyl Sliall 29S1 08 0L ((14) (9) ((4) SV 3 2 gl el Jus

ot J50) agtes o T BB g ) () 2t U1 Rl W 2l & (PP 0.096) (o liall 23S

(Ppm 1) o [4] ) e et Sl )Y aLall oLl 3 g S o s gendl 2BV by (Gl Bl

(Ppm 1) oo 157 ol & mgandd a3V bl 0 i bl o OF L el I3 e

1.2
1
_ 08
2
,Eﬁ 0.6
3 B i i S0 S 5
o .
~ 0.4 B o sanal paai¥) sa)
0.2
O .
1 2 3 4 5
il

@ zgodl a8 U ae Bjlie JoY1 2t e 835501 Sliall a9 S1 o8 s (4) ) SN

E. mail: INFO@lam.edu.lyassSY als
418



LAY Ay (A3 5B JgY) alad) paigall

2016 U255 17-16 busd A3 e

1.2
1
‘i 0.8
<
~ 0.6
3 W i) 8o SIS
0.2
0 |
1 2 3 4 5
il
& okl (@B U e Bjlis ) 21 e 83500 Dlal a9 S 0 o (9) 3y SIS
12
1
_ 08
2
é 0.6
s B Gl (B oy S S 5
0.2
O -
1 2 3 4 5
Sl

& zgodl a8 U ae lie CIWN 2t g0 8355 I1 Sliall 29 S1 o3 s (14) 3, K2

E. mail: INFO@lam.edu.lyassSY als
419



LY Adlug A3 ad S aladl paigall

2016 »5S) 17-16 busd A3) paa

ool B gl Sleall Wbt 555 0F L3 ((15) (10) ((5) eV 3 dmo bl il ) il
o) adlaie e 2l sl 2l @ (PpM 2.63) U] (ped ) adkeis JoV1 2l 2l a0l ¢ (ppm 0.0066)
2t a8y 4] W3 M e @ e il e ey Y Bl gy Bl Ll (3l 1S LT (sl

5] o el s ke

oLl (3 Ve e ST s o(ppm 1) A ) ) oLl (3 L 0355 Jaay 3y cpdd) Jo dnall oLl (502d
dis e sl e fam OF Sy (PP 2) e ST S5 bl e il die o Taab ol (i cidsd

7] < [6] Jomal s s Jlonz!

e S el I Bms o ol e ols ST ] ol 3 L s el g O Ss

g3 U el o)l s w5 oliall odb a8 556 O LW Jlam Y il
Gl Bl Gl ¢ o gy lll il 810 Ll Juamdld SLLL i) oY) ool Gl plasizd
Pl & S Gl Lol cansd liaS (g lall Toly catall (LieS g)lald SLEAY1 SISy 150 aspl) lias”
o Bak sy oLl 3 jaie S bagze paid ellsy (The Distribution) Tjs plascaly e IS 5530 a3 55

A5 msandl sgioll ol 3 oliall ous ;ST ddlas

E. mail: INFO@]lam.edu.lyagsisy1 alst
420



‘Q, LAY Ladlg A3 DU J oY) palad) jaigall

2016 U255 17-16 busd A3 e

0.9
0.8
0.7
_ 06
1 0.5
E
g o4 [T IR TREN PN
k!
0.2
0.1 .
0
1 2 3 4 5
cilial)
JoY 1 e B35l Sleall Wbt 03 o (5) o) JSCH!
25
2
q 15
F
E
& 1 W el & Laall 1€ 5
0.5
0 I —
1 2 3 4 5
cilial)

W 2 e 831 Slaall wud1 o3 oo (10) (3, Kl

E. mail: INFO@lam.edu.lyassSY als
421



LAY Ay (A3 5B JgY) alad) paigall

2016 »5S) 17-16 busd A3) paa

3

25
2
4
F
~ 1.5
£
Y m il 8l 3€ 8
o1

0.5 I I

0 |
1 2 3 4 5
i)

I 2t 0 83951 Slaall dpud o g (15) o3y IS
AP s
ISty el bt el 3 gl 555 056 OF (S ol G AL ol o 555 el 50 w0 ppendl S S5
WL s agedt LSy aol oudly aaldl il e S TS s by o) oLl (3 0387 (0 el

7] < [6] (ppm 1 = 0.01) cp Lpes ik slo 3 &l 5815 il

L Vs ey (PP 25) 9 [S] 43w et Bl ey BRLAN oLl 3 Gl e b sand) a1 0
G of gyl Sl o w5 ple (Kas (Sy canlae Sl S5 0F LS ((16) ((11) ((6) IS 3 doiosh
Sl LY a3 (ppm 0.39) e dgil) cliall el 3515 gl A8 (PP 25) n BT o 4 mgand) 23V

()L@.;-\ VR B e JET) EVTREY jT ;\Jo- als Q\gjw Jl (Sﬁ&& }JT) aabig Jfﬁ\

E. mail: INFO@lam.edu.lyassSY als
422



LAY Ay (A3 5B JgY) alad) paigall

2016 U255 17-16 busd A3 e

30
25
20
=
&)
=15
3 el 3 Sl 5
o
5
0 -
1 2 3 4 5
cilial)
& gkl @31 U e Bjlie J9Y1 ) 0 839511 Sleall b1 0B g (6) oy S
30
25
20
=
&)
=15
3 el 3 Sl 5
o
5
0 -
1 2 3 4 5
cilial)

@ zgoedl @B UH e jlie U1 il e 335U Sleall Gl 08w (11) 08y S

E. mail: INFO@lam.edu.lyassSY als
423



Q A LAY Ay (A3 5B JgY) alad) paigall

2016 »5S) 17-16 busd A3) paa

30

25

20
';"i’
5|
’é\lS .y il el s s
& il 8 el 58

5

0

1 2 3 4 5
el

& zgomdl a8 U as jle CIWN 2t e 8351 Al L1 o3 g (16) o3, S

Sl bz
([S] 03) ool Bl iyl st & gondl (sl (3 15 el e O o)
(2014 /12 /10) pople sl & ) (ehV) W 2l 28 il 3 cdonle &y poanslSl uaial LBII| (mies el
Bl 3t Jly plo) e o Y adl W ((ppm 0.073) s @ mgandl a3V Ak e a5 gl
0.09) jlais & myandl a3V ol o g gy (2014 /11 /20) e dsT @ ) (Lol o) I 2l 4530
55 W adl ] Gas e ol b E B el ST 08 ) il e gl (3 e @ 55 (PP
o5 M et il 2t Sy (4] ) o e e ] e g S LA sl Y Ll el (3

3]

E. mail: INFO@lam.edu.lyassSY als
424



() LAY Ladlg A D Jo¥) alal) jaigal)

2016 »5S) 17-16 busd A3) paa

Sl 93!

LaSe (sukeg 2blall liolshl e Ly ling 8atunns Bps By Adokl L1 ol 20 bly 25080l a8l ol 2l (1
Asluall o) EW o (bladd clg)l (3 o casl) oLl oS el lislshl 0db

Beo Jo b U Gl asls dede Oy il 1laSIl DB r i) oLl Adly it sie Bb auls (2
i) ey mos

ez oo STl thsin oo OF gty ol dall ledl of (i SA et O3] ef adodl LY 0SS of et (3
PN e 05 Y 5 gt Pt il Bly aibaS ol 2mgd i sly Bliall DU e Lgaals
Les 32U angVly 2l Jpam s Y sSS Y 0 gly caazdl

S qi g S slall (el e (7095.6) s> ks (L 3 oloodd S sl Lajlasl 23edt oLLL slezaYl (4
3ylsll adn Ayl e alan L Bded) ol Szl

L ol Oyt sliasVly Lesloy 3ol anld) o 2ol 235 oLl LT slazaV) (5

ALl deodalt artal) 2 Ldll lislel) (ot Lzillal sy (LIt clgyl (3 ol oda Jlanzal Se (6

LS (B all ULl B b (gl Lgrblas da V) 28108 Sleliall 3 of )2d (23 ol ads Jlaszal pae (7
(AN LN a e gl S sl 2l 5 251

e
22002 L by oS ls Ml syl B (3 2aiis". £ 3 e ols [1]

22005 58 (rjsdly all deadall G s <L Adg oLl a2 e ¢ s s [2]

E. mail: INFO@]lam.edu.lyagsisy1 alst
425



() LAY Ladlg A D Jo¥) alal) jaigal)

—_— 1N
- LV (& 3
. % ‘w‘é‘ a,‘ ;""f’ ;

2016 ns5S) 17-16 Ll A3 yaa LTS 07 ¢

'S
Siaadl oo

o Al Shstin (led) da g cglandl Lo s day (el oLl sl 3 Bi LS 0558 > (ST 3]
21996 (Lo (L sl
1998 sl lud Qlsdl jas sl Sypiin Midplad) Lorgdgomg bl L jles Cllalias las a3 daz oo [4]
2 2010 58U casdly pail) aeodall S 1 (ALl 2 pall o) daslal) ol plasiaad s3le]” a0t [5]
Ay (Wlae dnde 3 slall sadaie o)l ol 2ty BSL5al il jaad AL Al Ll s gslaall [6]
2 1998 wlae (gumdl dnslr — pshal) S LS o — e Lo
World Health Organization WHO,Guidelines for Drinking water Quality [7]
Health Criteria and other Supporting information Geneva. (1984).

[8] Standard Methods for the Examination of Water and Wastewater, (1985), Amer-
ican Puplic Health Association, American Water Works Association, and Water Pol-

lution Control Federation, 16™ ed.

E. mail: INFO@]lam.edu.lyagsisy1 alst
426



LY Adlug A3 ad S aladl paigall

2016 »5S) 17-16 L cabm.a

ciliall dga) cady gl cad Triticum sp. el Cilival (e das anili g 45 e
iliall Lgdaas g Lgs a8 HLIAY
Cisie e e L&l den i e
dae )30 sl S 5
Uil
Triticum durum «lall (s 4xs,i s Triticum aestivum skl zeadl) (o Ciliaal g

(ke 560 s Manl Jaxa) slinall g0 alai cnd AN (G pe iy S Alis 4yl 6 o yal
Cargy g o ah Jew Adhia (ala225)s M) (Alea) Jaee 328l caliall oy plal Cum je 4uEN
Gl 1) Clalie ciliall daglies Jaad e L@a sl ool Gyl caad Lealli) aui
228 (A Ca py Al A gl dde 2/ Qi) dae o gall Jsda dlindl Jsda el J oo ¢ g8l
Oms Ayt IS b Gl il cpl g Ciliadl il colaaliiall oda JS i) s 5 il 4y il
S Cnd aaliily 4 Hlie analial) Cuwiy Cildall Cand a8l 5 casaall Z ) e 2l dadde oy el
CaliaYly Calaall Jeadll dle STK cabially clig )l 6ol 4 hall Cilial) (s 55 23 Caia (S
G Gluall A gy 4l Laslidl e sl Jeadll ddpan CliaY) (e 208 sy s 4kl
L dpdan g Sl o
dadial)

Z LY U 8 sl 1) Jalall g g o3l Jis5s ol 30 Z L aaae Jule Cilaall
de g jall lalisadl (e 3508 61 320 (1990 a5 Fisher) adlall (5 sise (Ao maidll J joanl
Cand A aliYl g )08 (10 950-10 ads misig 4y 50 bl oy pda ) (ia p mal) J gana;
8 _yaaall Ol il DA )y Lal) sy cila all A gl all Al Cilia¥l del 55 o) s )
2010 0sx3)5) (Blum, 1999) cilialliuluall Ciliall (e jladll md vie (Sae ) el
(Reynolds,

Al Hall 02 & g sa s g Calaall A glial Calia¥) s 508 Lo i yaill (555 i il laay)

E. mail: INFO@]lam.edu.lyagsisy1 alst
427



LY Adlug A3 ad S aladl paigall
. W
2016 »558) 17-16 Ll (AS) paa Y, =20

]
SiTaadl o

Bl calaall oy yda sty g st liall g gyl eadll aliial (e dae GLEAY Caags Al
Calaal) daslie e Lei i e (o il
dashll g ) gall

Lol 6 Al ¢ g8 5 ¢ ulS) Ciliall da laall g all pradll Calical (e ad il 4l 30l
5 s sk ) clall madll e Galical dag ) g (el s Bs s @l 208 s Ui )
Cag oyt pe Aaliliall 5 (g 3Lty Jeous Aakaial Ldiiall CiliaY) (e 85 ( GDOVES, STK <y sus
(1997 ¢ Jai ApaliaBY) sl jall (5 i) i€all) (gl chas dilaiall

oot liria Cala s dabaiall Flie bl (53 Jems 2005 /2004 ans salls 4 jaill s34y sl
o sl Lgadiy g Adans sia L pamd o ) i oaha (e JiS 0 Lt yial 585 clid laa) Jl8
(i A il ) 585 <l K< O (e ALK 40) gdiall e Uadll araaty Jas sia elally Lgdaldial
ale 225 Ll Ciliaal) el Jars  Jaal aly g Cilaall i je 330 5 (ale560) Slinall 5,5l a3 1Y)
Adhiall Ly o gall pulaall L Cadaa spendill 3 )0 SV ara g de] ) I 2o ga cdadd

Ne Qa/ dibiall sae @il Joda cclaill Jsda (a5 maaill g )l el 7o )6 Jasst o3

T (358 Lisan 2a] San o il o )l ¢(Lan ) saa sl e ued Jas i) Al b G gaal)

Cuven Ay el saa s JS G (55 mall s died a3 cJualall (dlaa) (55 8 pdlae 4 1)

O SIS G @l A s g Clais giall G ol ds 3 e il iliaa) calla 5 il

%1 5 %5 xic (F) gl 4, sima < yia) Lgin Jalaill s Cilial) g 5 dll Gl 5 o 5l cdlalza
(1997 Al s5) o S5 L lagi a5 945 xie alicadll (g sine (38 Jil rn

E. mail: INFO@]lam.edu.lyagsisy1 alst
428

3
)%



LY Adlug A3 ad S aladl paigall

2016 »5S) 17-16 busd A3) paa

ol
JiSa/cha 2N Jarae o Giliad) dlalee Ll (1) Jsaa
% Laliasy) JSa/ok £ LY Jane |

Calial) 40 dlalal) S JsY) Aalaall iall
75% 81% 3.59 1.59 11.4 8.58 Gdoves
75% 72% 3.59 1.99 14.4 7.23 STK
80% 82% 2.7 1.48 13.2 8.43 S
76% 82% 3.23 1.53 13.3 8.36 Ssla
74% 79% 3.5 1.78 13.3 8.57 Vee
76% 75% 3.5 2.1 13.6 8.52 Bald
83% 79% 2.38 1.41 14.4 6.82 BIPTNGY
81% 83% 2.55 1.51 13.6 8.72 i
87% 89% 1.8 1 13.4 8.92 208 < s>
78% 80% 2.68 1.45 12.1 6.44 R g
63% 74% 4.5 2.1 12.2 8.23 Uy
77% 77% 3.22 1.73 14 7.67 o g s
88% 80% 1.5 0.84 12.5 6.5 S
78% 80% 2.9 1.58 13.2 8.1 Lo gial)

* * ns ns 4 gindl)

E. mail: INFO@]lam.edu.lyagsisy1 alst
429



Q B LAY Ay (A3 5B JgY) alad) paigall

2016 »5S) 17-16 bl A3) e

=
o

m AV AL ) ) Alled)

L

Sk G gaall il Jaa
(=] = D w =Y (5] [=a] ~l [s2] o

& T & & 4

O 4
& 7 g 'qS))’ 7

JSa/oh sl U Jasa e Ciliad) dlalae il (1) JSa

i/ sl 2ae 52/ Jiliall axe Jana e Galiad) dlalae 80 (2)d s

0 alaasy) i/ @ gaall 2 25/ Jiliad) 2ae -

Ui/ goall 2 | 26/ Qi) aae | Ciliad) Alalaa | (50 Alebas | ilin) dalas | (o)) Alalae
56 51 22 50 193 392 Gdoves
31 56 24 35 189 427 STK
57 48 22 51 223 427 S
17 54 27 33 200 438 S5k e
39 66 32 52 175 519 Vee
25 62 25 33 260 684 Bl
47 62 22 42 174 455 S
57 54 21 49 229 503 s
50 60 20 40 209 525 208
42 56 19 40 197 447 iy
51 50 16 33 332 666 L))
34 33 27 41 229 340 ENTE
54 71 19 41 137 481 ([Ew
44 56 23 41 211 458 Lo gidl)

* * % * % * % 3 sl

E. mail: INFO@lam.edu.lyassSY als
430



LAY Ay A3 S J Y alad) paisal)

2016 U255 17-16 busd A3 e

80 gl Al m sl Alda

Wl

bo‘f:’ «‘E- \C? f x\?‘e’ Q)t 'f'b \Y’ Qj) ( ‘; \>°’) :? d
§ 7

25/ ) axe Jasa Ao Galaal) dlalaa i (2) JS

60 ml Al il Al

z \ ,
& \,3)

¢ 7y ,
< o f* ng y’ f

il gl dae
[ 78] P
[=] [=] [=]

=
=]

0

Wi/ sl 2ae Jame o Galaal) dlalaa i3l (3) U8

E. mail: INFO@lam.edu.lyassSY als
431



LY Adlug A3 ad S aladl paigall

2016 555 17-16 Ll 431 s

zeatl) il 4y jalaall cliall any e ciliall dlelae 5l (3)d s2n

% paleasy) o s sall Jsha o/ Aliid) J sk o /il J sk
Jon LT O e o [ am o o |
) Aad | ocld | Gl s Cilial) sl Cilial) s
5 2 41 126 132 6.1 6.2 55 94 Gdoves
3 2 38 128 132 6.5 6.6 60 97 STK
4 11 44 127 132 7.5 8.4 48 86 =S
3 11 51 128 132 5.8 6.5 47 96 T ESY
3 15 36 128 132 8.7 10.2 65 101 Vee
2 4 48 129 132 7 7.3 48 92 (e
3 20 47 127 131 7.5 9.4 45 85 PIPINY
4 9 49 128 133 7.3 8 49 97 i
3 36 58 129 133 5.7 8.9 41 97 208< 5
2 9 46 128 131 6 6.6 51 95 o TPt
3 6 36 128 132 75 7.1 56 88 Uyl
3 12 48 128 132 6.7 7.6 50 96 g Sl
4 23 54 127 132 7 9.1 41 89 (B
3 13 46 128 132 6.9 7.9 50 93 Lo il
ns ns * *k * * ok 4 sindd)

50
45
40
35
30
25
20 |
15

10

5

0
11/1/2004  12/1/2004 1/1/2005 2/1/2005  3/1/2005 4/1/2005 5/1/2005

Max TemperatureC Mean TemperatureC -Min TemperatureC

b\)ﬂ\wﬁﬂd)\aw\ﬁj\)ﬂ\ &"_I\A‘)J(AI.)JSJ:

E. mail: INFO@]lam.edu.lyagsisy1 alst
432



LY Adlug A3 ad S aladl paigall

2016 »5S) 17-16 L cabm.a

YR A

Gl 5 gaal) 8 Lyl Wbl Lgillad (S5 s bl GiliaY) paes cidae ) (1) Alalaa b

uu@ymdj)ﬂ\uﬁu\sﬂ\&bmém%sm@djjsﬂmjmﬁyA@Lm;Y\dﬂaﬂb
JSEY 5 (1) Jsan o il 5 o gan) i) il ol 5 (280 o) o) il B o) g %5 ie i)
e %78 il Zlily  a/k 1.58 G a\k 8.1 (e %80 Ay sl U Jara liails (1,2)
Gilual) sda (Al ) aal 13 5 Cilial) G L) Galias) cai s il e 2/L 2.9 11322
cslaall Jeall e g 08 8 380 5l el (1
han ) Jalaill g alall Jaxall & (mlaasV) 6 Taadl) Gud sedad (35 20 50n) Colaalisall 4, il
e 0 38 el g ail) N ALY s lacle ol o Cilaall a3 045 o) 9] ie Leailii & sina Xy
JS Ly i aal g iy 8 mmail) ) Gilia¥) JS s Lae aus sall 3lgs (85 sall Cila ja gli )
Lsidl (2010 s AlsALT ) Gl IS Gn aa 50 S Cua Aol )3l 2o g el ) S (4)
Aty Al gl 2o (9446 Aty (idll lall Jsh 9456 Ay (dddl 25/ diliall 2] blal)
b alial) JS A & i) s bl Ay ) 8 assall Jshs %13 Gty dlind) J sk %44
810 J8Y) Clial) e Ly 8 Lalaas) o ) JEY) CilaYl g ) dldbaay 45 jlae Caliall dlalas
leale |
STK lall Caiall ol Jaadls Calial) dlabae & Caiia JSI sl 251 Galias) 4 ) lailly
Legaly calaally Tans 1 3l JBY) 5 aliad dlalaa & o gall L) oY1 Uig )l 5 6l gy yhall adiall
b Lalesils 1KY e Wl 208 Casay Glial) ol Viee Caiall 4l (g Sl Caiall
8 L i Sy 4l & saia g Calial) (o) @lld (e aliing Dy el 8 Galaal) Cag Hh a2 LY
e gana

Canally | Lyl 6ald oa s uadl) caliall Cag ks cans il eV Jaall 5 4 glaall dle -]

STKlall

Comsn @l Veesa 5 2wl aliall Jeadl) g da glial) Ao i -2

oS 5 Caygn ) oulS U (o sla e Gdoves Jesdll 5 daslaall ALE 3

208 Sisa s i Jadip 0adl) aliall da laall je o) ddma 4

&\)‘d\
olae JleiiuY sl plall bidll (1997) ¢ jlai- dgalaai@¥) el jall o linuy) sl 1
() -121 dadia ) s ola — Lolaal daghie ¥ e jall celiall jeill e Y dls

ey

- de 0 A W) dadall ((Gaat — Jalad — e ) dae ) )3l ol Gund (11997 ) dlisd 2
Lol — L dmala — il 5 cliiall dalall 5410

E. mail: INFO@]lam.edu.lyagsisy1 alst
433



LY Adlug A3 ad S aladl paigall

N 7 5
\, - —_— 1

2016 »5S) 17-16 L cabm.a

'® X
i, L o >

. Ali, M. A., Ali, M., Sattar, M., & Ali, L. (2010). Sowing date effect on yield of

different wheat varieties. JAgric Res, 48, 157-162. | SO 690

. Blum, A. (1999) Toward Standard Assays of drought resistance in crop plants,

the volcano center. CIMMY T workshop on molecular approaches for the genet-
ic improvement of cereals for stable production in water limited environments.
WWW.cimmyt.org/ABC/map/research_tool _result/wsmolecular/ workshopmo-
lecularl/wsdrought Twards.htm-43k

. Fisher, R. A., and D. Byerlee. "Trends of wheat production in the warmer areas:

major issues and economic considerations." 3. International Conference on
Wheat for the Nontraditional Warm Areas, Foz do Iguacu (Brazil), 29 Jul-3 Aug
1990. CIMMYT, 1990.

. Reynolds, M. Skovmand, B. Trethowan, R. Pfeiffer, W. (1999) Evaluating con-

ceptual model for drought tolerance. Wheat program CIMMY T, September
1999.

E. mail: INFO@]lam.edu.lyagsisy1 alst
434

2 "g\&) - 4
R, FhE 50N >
e

3
<4
¥


http://www.cimmyt.org/ABC/map/research_tool_result/wsmolecular/%20workshopmolecularl/wsdroughtTwards.htm-43k
http://www.cimmyt.org/ABC/map/research_tool_result/wsmolecular/%20workshopmolecularl/wsdroughtTwards.htm-43k

