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I. INTRODUCTION

This document reports the results for iodized salt and wheat flour samples taken during 2009 by
the Environmental Health Department (EHD)/Ministry of Health of the Palestinian Authority
in the West Bank. Samples were taken as part of the inspection activities in wheat mills, salt
factory, wholesale/retail stores and imported product. The analysis of the database was carried
out by the headquarters’ staff of the Environmental Health Department in collaboration with the
A2Z : USAID Micronutrient and Child Blindness Project. Results of 2009 are compared to the
ones obtained in 2008 to determine changes in compliance.

1. METHODOLOGY

A. Sample collection

In 2009, inspectors from Environmental Health Department took 190 samples of salt and 550
samples of wheat flour in stores, supermarkets, bakeries, hospitals, and warehouses in the
West Bank and Jerusalem. These samples included foods donated by NGO’s, international
organizations, and imported wheat flour and salt. The Ministry of National Economy collected
some samples also, but the results were not included in this analysis.

B. Micronutrient analysis in samples

All salt and wheat flour samples were analyzed in the Central Public Health Laboratory (CPHL)/
Ministry of Health. Salt samples were analyzed for iodine content coming from potassium
iodate. Wheat flour samples were analyzed for the presence of iron (qualitative analysis) from
fortification with the iron spot test, and those that tested positive were analyzed qualitatively
for vitamin A presence. In the same positive samples, soluble iron (i.e. coming from ferrous
sulfate, and very little from the intrinsic iron content of the unfortified flour) was determined
using a quantitative colorimetric method.

C. Collection of results, data entry an analysis

The database was obtained from the Central Public Health Laboratory (CPHL) as an Excel file
that was converted from the original database.

The data for wheat flour and salt from EHD were analyzed to obtain the percentage of samples
complying with the current specifications required by the Palestinian Standards and Technical
Regulations for salt and wheat flour'. The data were analyzed per district, sampling place, and
per brand. Several intervals were defined for the analysis of results for the iodine and iron
content in salt and wheat flour, respectively, which are described in Table 1.

1 Standards are considered voluntary to enhance the quality of products and services and can be used as a requirement for providing products
accordingly to agreements between the supplier and the purchaser. Technical Regulations are issued by a National Committee of the enforcement
authority, and it is considered mandatory.



Table 1. Description of defined intervals for the analysis of iodine in salt and soluble iron
in wheat flour

Wheat flour

Intervals or
cut-off value for
soluble iron (mg/

Intervals or
cut-off value for Description
iodine (mg/kg)

Description

Content of soluble iron

Upper limit established in the would be very difficult to find

> 55 current Palestinian technical =45 . b .
. because incompatibility with
regulation
the flour
Legal interval for iodine Highest iron level (soluble)
35.55 content in salt established 35.45 that would be detected in
in the Palestinian technical wheat flour if adding 25 mg/
regulation kg of ferrous sulfate
This interval identifies Interval above average if
samples that are above the flour is fortified with 25 mg/
25-35 iodine average of 25 mg/kg 30-35 kg of ferrous sulfate (method
that is currently found in the extracts around 5 mg/kg from
salt samples intrinsic iron)
This interval identifies samples Interval below average if flour
15-25 that are below the average 25-30 is fortified with 25 mg/kg of
content level of 25 mg/kg. ferrous sulfate.

Salt with very low levels

of iodine, but still above Levels of soluble iron below

5-15 . . 10-25 the specified minimum level
the detection limit of the pet 5
o of addition
qualitative test.
. . Flour identifi fortifi
Unfortified salt or salt with our identified as qt 'ed‘by
.. the spot-test, but indicative
very low levels of iodine, that . . .
<5 . <10 that it might be fortified
are usually below the detection . . .
. . with a type of iron with low
limit of the qualitative test o
solubility.

In the case of wheat flour, the method used to determine soluble iron can extract 3-8 mg/kg out
of 20-30 mg/kg of intrinsic iron, which is naturally present in unfortified flour. Therefore, if the
flour is fortified with 25 mg/kg soluble-iron from ferrous sulfate, the expected average content
of soluble-iron in the fortified flour is around 30 mg/kg. If the flour is fortified with electrolytic
iron, the method for soluble iron reports levels between 5-10 mg/kg regardless the level of iron
that is added. Then, a cut-off point of 10 mg/kg for soluble iron was used in order to determine
flour that either is not fortified or that is fortified with an iron compound that has low solubility.
Samples with iron-soluble levels between 10-25 mg/kg are likely fortified with ferrous sulfate,
but at levels that are below technical regulations.

2 The Palestinian Regulation for Wheat Flour Fortification specifies that flour should be fortified with a minimum level of 25 mg/kg of iron.
The source of iron is not specified in the standard.



NL.RESULTS

A. Salt

Results indicate that situation of salt fortification is similar to that of 2008. Table 2 shows that
the average iodine level was 26.1 mg/kg for 2009, and the variation of iodine levels — all results
taken into consideration- was 50%. The percent of non-iodized samples was 10%, almost the
same as in 2008. For 2009, 21% samples complied with the iodine levels established for iodine
(35-55 mg/kg) and 2% contained levels above 55 mg/kg. 60% and 86% of samples had levels
equal or above to 25 mg/kg and 15 mg/kg, respectively (Chart 1). In 2008, 23% of samples
complied with the legal iodine level, which suggest that the salt iodization program performed
similarly in both years. It is interesting to notice that the average iodine contents were 26.7
and 26.1 mg/kg (medians of 25.7 and 26.7 mg/kg) for the years 2008 and 2009, respectively,
suggesting that the salt industry is using an average level of fortification of around 25 mg I’kg.

Table 2. Parameters for iodine in salt from inspection samples, West Bank 2008 and 2009

Parameter 2008 2009
% Results with values reported as zero 9% 10%
Average of positive samples (Iodine mg/kg) 26.7 26.1
Standard Deviation 15.7 13.1
Coefficient of variation 59% 50%
Median (Iodine mg/kg) 25.7 26.7
Maximum value (Iodine mg/kg) 121 66.3
n 210 190

Source: 2008-Database from the Environmental Health Department/Ministry of Health; 2009-Database from the
Central Public Health Laboratory/Environmental Health Department/Ministry of Health.

Chartl shows that 8% of samples taken from retail stores were not fortified or contained
potassium iodide, which is not determined in the laboratory. In this chart, results are distributed
around the mean of 26.8 mg iodine/kg. The current Palestinian Salt Standard states that the
minimum iodine level of should be 35 mg/kg and the maximum iodine level should be 55 mg/
kg; only 21% of samples complied with that requirement.

Chart 1, Distribution of results for lodine in salt samples taken at
stores. West Bank-2009,
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Source: Database from the Central Public Health Lab/Environmental Health Department/Ministry of Health.



Chart 2 shows the comparison of results per district. The general situation of the fortification
was the same in both years. The white portion at the top of the column shows the percentage of
samples that either did not have iodine or only contained iodine at very low levels. The colored
portions of the bar show the percentage of samples with measurable levels of iodine, whose
amounts increase coincidentally with the intensity of the color.

Chart 2. Inspection of salt iodiration per district. Percentage of samples
at different iedine intervals. Comparison of results from 2008 and 2008
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Source: 2008-Database from the Environmental Health Department/Ministry of Health; 2009-Database from the
Central Public Health Laboratory/Environmental Health Department/Ministry of Health.

Chart 3 presents the results by sampling place: stores (restaurants, supermarkets, grocery
stores, etc.); hospitals; NGO warehouses, donated food from international organizations or the
Ministry of Social Affairs; and the salt factory in Jericho. The best results were obtained when
samples were taken from the factory. Here it is important to point out that the factory itself
sends the samples to the food inspectors, because it is located in Area C of the West Bank,
making it difficult to be directly inspected. Samples taken at warehouses of social assistance
programs contained iodine following the same pattern that the salt collected from the stores.
This is evidence that most of the salt is coming from the same sources.

Chart 3. Percentage of samples at different isdine intervals classified
by place of sampling. West Bank-2009.
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In summary, even when the compliance with the legal interval is around 20%, salt is fortified in
the West Bank and 82% of samples contain levels higher than 15 mg/kg, suggesting that when salt
reaches households, people are getting an adequate amount of iodine for their diet. The daily iodine
requirement for an adult person is 150 micrograms/day. Therefore, this amount is provided by the
intake of 10 g/day if the salt consumed contains at least 15 mg/kg. Thus, despite that most brands
are not complying with the iodization technical regulation, the program is providing sufficient
iodine to the population. A review of the current iodization standard would be appropriate, but
it should wait for the results of the coming Ministry of Health survey to assess the excretion of
iodine in urine among adolescents.

Chart 4 shows the results per brand. The brands Dead Sea, Kalia and Shileh are produced by the
Dead Sea factory at Jericho. The chart shows different degrees of compliance regardless of the brand.

Chart 4. Percentage of samples at different iodine levels classified by
brand®. West Bank-2009,
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B. Wheat flour

In 2009, 452 flour samples were taken for inspection, and analyzed for iron and vitamin A using
qualitative methods. The qualitative method shows positive result if flour is fortified with iron
regardless of the iron compound used for fortification. Results presented in Chart S show that
53% of samples tested positive for iron from fortification using the qualitative test; and from
those 74% had soluble-iron levels superior to 10 mg/kg, which is indicative that they were
fortified with a soluble iron source (ferrous sulfate) (Chart 6). Here, it is also important to
notice that the percentage of samples with a soluble-iron level higher than 25 mg/kg increased
from 5% in 2008 to 40% in 2009 (Chart 7). This is evidence that the wheat flour fortification
program improved its performance in 2009. Samples from all the districts of the West Bank
demonstrated the same pattern. The overall data shows that around half of wheat flour in the
market was already fortified in 2009 in the West Bank.

Chart 5 also shows that more than 78% (49 out of 63) of iron-enriched wheat flour also
contained detectable amounts of vitamin A. This is a very good improvement from 2008, when
only 38% tested iron-containing samples showed presence of vitamin A.

Chart 5. Reswlis for the qualitative analysis of ron and vitamin A
in flour samples from inspection. West Bank.-2009.

| ! o rg—

| ! — 7
| /!

% f
| -
-
| _4-"// i =
- | ™

Source: Database from Central Public Health Laboratory/Environmental Health Department/Ministry of Health.



Chart 6. General distribution of soluble iron results in wheat
flour samples. West Bank 2009,
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Source: Database from the Central Public Health Laboratory/Environmental Health Department/Ministry of Health.

Chart 7. Inspection of fortified wheat flour per district. Percentage of
samples at different soluble iron intervals. Comparison of results from
2008 and 2009 in West Bank.
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Table 3 presents a summary of the parameters obtained for wheat flour inspection in the West
Bank in 2008 and 2009. The average content of soluble-iron increased from 14.5 mg/kg to 18.6
mg/kg. These levels are indicative that ferrous sulfate is being used as the main source of iron
for the wheat flour in the West Bank. Now, it is only a matter of increasing the amount of the
micronutrients by the wheat flour mills supplying to the West Bank to comply with the current
Technical Regulation of fortification.

_10_



Table 3. Parameters for soluble-iron in wheat flour samples from inspection, West Bank
2008 and 2009.

Parameter

% Results with values reported as zero 70% 47%
Average of positive samples (Soluble Iron mg/kg) 14.5 18.6
S.D. 79 10.1
C.V. 55% 54%
Median (Soluble iron mg/kg) 13.0 17.6
Max 39.9 65.1
Min 2.1 2.8
n 341 241

Source: 2008-Database from the Environmental Health Department/Ministry of Health; 2009-Database from the
Central Public Health Laboratory/Environmental Health Department/Ministry of Health.

Considering that the Wheat Flour Fortification Technical Regulation does not specify that the
source of iron must be ferrous sulfate, it is recommended that the standard is modified to state
clearly this condition. Otherwise, total iron in flour samples should be analyzed. Under this
circumstance, the intervals of total iron that are equivalent to those presented in Table 1 for
soluble-iron are summarized in Table 4:

Table 4. Equivalent iron contents (mg/kg) between total and soluble iron in fortified wheat flour.

Soluble iron (mg/kg) Total iron (mg/kg)
> 45 > 70
35-45 60-70
30-35 55-60
25-30 50-55
10-25 35-50
<10 <35

Table S presents the results per brand for the presence of added iron (spot tests) and the
percentage of samples with negative results for vitamin A.

_11_



Chart 8 shows the results of soluble iron in wheat flour per brand of all those that tested
positive using the qualitative test for the presence of added iron.

Chart 8. Percentage of samples at different seluble iron intervals per
brand. West Bank-2009,
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Source: Database from the Central Public Health Laboratory/Environmental Health Department/Ministry of Health.

Flour from the brands Haifa Mills, Tsuckerman, Ukraine, Sinokrut, and East Mills, although
showing the presence of added iron by the spot-test, they did not have measurable amounts
of soluble iron or in low quantities (Chart 8). The same brands were in most cases lacking of
vitamin A (Table §). This means that these brands were fortified with iron, but neither with
soluble iron or vitamin A or with low amounts. On the contrary, flour from the brands Golden
Mills, Arabic Mills, Faquai, Fardous, Orient, Rut, White Flour, Yam Trade, and Egyptian,
showed soluble iron at different levels, as well as the presence of vitamin A in most of the
samples that were analyzed for this vitamin. A portion of samples from UNRWA and WFP
could be classified in the first group, and the other in the second, which suggested changing
compliance during the year.

Itis important to stress out the need that imported and donated flour by international organizations

complies with the Wheat Flour Fortification Standard, specially considering that this food is
targeted to vulnerable groups in order to improve their caloric intake and, their nutritional status.

_]2_



Table 5. Percentage of samples with negative and positive results for qualitative analysis
of iron and vitamin A in wheat flour out of those that tested positive for added iron using
the spot-test, West Bank-2009.

Nt Iron spot tftsyz )Percentage ( :: : Pe:ii:::::igr; ?%)
e i o
vitamin A)
Negative Positive Negative Positive

Golden Mills 24 25 75 17 18 82
Arabic Mills 8 25 75 6 33 67
East Mills 2 50 50 1 100 0
Haifa Mills 20 65 35 7 100 0
Tsukerman Flour 2 50 50 1 100 0
WFP 90 40 60 5 20 80
Faquai Mill 2 0 100 2 0 100
Fardous Mill 2 0 100 2 0 100
Orient Mills 6 (4%) 0 100 6 17 83
Rut Mills 3 0 100 3 0 100
Ukraine 1 100 0 0 | e | s
UNRWA 2 0 100 2 50 50
Egyptian flour 1 0 100 1 0 100
White flour 3 0 100 3 0 100
Yam Trade 4 0 100 4 0 100
Sinokrut 4 25 75 3 33 67
Total 124 47 53 63 | e | e

* Only 4 samples were analyzed for the iron spot test.

1 N is the total number of samples taken that was tested for iron qualitatively.

§ n is the number of samples that tested positive for iron and was tested for vitamin A qualitatively.

Source: Database from the Central Public Health Laboratory/Environmental Health Department/Ministry of Health
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IV. CONCLUSIONS AND RECOMMENDATIONS

1. The situation of the salt iodization in the West Bank in 2009 is similar to the one in 2008.
In 2009, the average iodine content of salt in the West Bank was 26 mg/kg. Although only
21% samples complied with the legal interval (35-55 mg lodine/kg), 86% samples show
iodine levels higher than 15 mg/kg. Assuming the daily salt intake is 10 g, it means that the
population is getting enough iodine in their biet from salt.

2. The analysis of the inspection samples of wheat flour showed that the quality of wheat flour
fortification has improved from 2008 to 2009. In 2009, 54% samples showed positive result
for the iron spot test and 78% of those samples tested positive for vitamin A presence. In
2008, 44% showed positive results for iron using the spot-test and only 38% of the iron-
containing samples tested positive for this vitamin. These results demonstrated that producers
and traders are more aware of the monitoring activities carried out by the authorities and that
testing has expanded to the presence of vitamin A as well as iron.

3. The average soluble-iron levels increased from 14 mg/kg to 18 mg/kg, from 2008 to 2009,
showing improvement in the use of an appropriate fortifiction premix. Furthermore 40%
of samples had levels higher than 25 mg/kg against 5% in 2008. These results show that
inspection activities taken on by the authorities have contributed to the improvement of the
program.

4. Flour imported from Israel and other countries are still the main sources of non-compliances,
especially for use of soluble-iron and vitamin A. Regarding the iron levels, flour showing
the presence of iron as determined by the iron spot test qualitatively, show levels of soluble
iron below 25 mg/kg, and even lower than 10 mg/kg. This suggests that the flour might be
fortified with iron, but not with ferrous sulfate. The CPHL, in order to get a more accurate
view about the fortification, it is already measuring total iron in flour samples in addition to
the soluble-iron.

5. It is recommended that results presented in this document be disseminated among decision
makers, international organizations and other interested parties, in order to: a) show that
inspections activities are having an impact in the improvement of the program; b) raise
awareness among donating organizations about their role in ensuring compliance with
Technical Regulations and achieving the final goal of the fortification programs which is
to improve the micronutrient situation of the population, and c) strengthening inspection to
those brands and traders that consistently do not comply with the Standards and Technical
Regulations.

_]4_



V. ANNEXS

ANNEX 1. RESULTS FOR IODIZED SALT.

Table A1.1. Number of samples at different iodine intervals, classified per district, West
Bank- 2009.

Iodine (mg/kg)
District
5-<15 15-<25 25-<35 35-<55 >=55

Bethlehem 0 2 4 10 2 0 18
Hebron 7 3 10 14 5 2 41
Jenin 2 1 7 3 0 0 13
Jericho 0 0 3 6 13 0 22
Nablus 0 0 2 2 0 0 4
Qalgilia 2 2 10 16 8 1 39
Ramallah 0 1 1 0 0 0 2
Salfit 1 0 0 0 2 0 3
South Hebron 2 2 1 5 1 0 11
Tubbas 2 3 2 4 5 0 16
Tulkarem 2 2 6 7 3 0 20
Total 18 16 46 67 39 3 189

Source: Database from the Central Public Health Laboratory/Environmental Health Department/Ministry of Health.
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Table A1.2. Number of samples at different iodine intervals, classified by sampling
place,West Bank- 2009.

Iodine (mg/kg)
Sampling place N
5-<15 15-<25 25-<35 35-<55 >=55
Stores, rest, etc. 9 7 29 41 23 111
Hospitals 4 4 8 15 2 33
Organizations (UN, Social) 5 5 7 7 1 26
Factory 0 0 2 5 13 20
Total 18 16 46 68 39 190

Source: Database from the Central Public Health Laboratory/Environmental Health Department/Ministry of Health.

Table A1.3. Number of samples at different iodine intervals, classified per brand, West
Bank- 2009.

Iodine (mg/kg)
5<15  15-<25 25-<35 35<55 >=55
Classic 0 0 1 1 0 0 2
e |0 o [ e n
Kalia 0 0 0 0 4 0 4
Ooz 0 0 1 0 0 0 1
Israeli Salt 0 0 1 1 1 0 3
Shileh 0 0 0 2 3 0 5
Saleet 0 2 4 3 1 0 10
Total 18 16 46 68 39 3 190

* Only samples where brand was available were included.
Source: Database from the Central Public Health Laboratory/Environmental Health Department/Ministry of
Health.
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ANNEX 2. RESULTS FOR FORTIFIED WHEAT FLOUR.

Table A2.1. Number of samples of wheat flour at different soluble iron intervals, classified
per district, West Bank- 2009.

Soluble iron (mg/kg)
District
<10 10-<25 25-<30 30-<35 35-<45 >=45

Bethlehem 23 8 6 1 0 0 38
Hebron 9 2 9 2 0 0 22
Jenin 32 8 10 4 7 1 62
Jericho 11 3 5 1 0 0 20
Jerusalem 13 3 8 0 0 0 24
Nablus 35 1 11 2 2 2 53
Qalgilia 27 7 24 6 1 1 66
Ramallah 29 17 7 9 1 3 66
Salfit 0 0 0 2 1 0 3
South Hebron 5 1 1 1 0 0 8
Tubbas 18 9 26 2 1 3 59
Tulkarem 12 8 6 2 2 1 31
Total 211 62 115 37 16 11 452

Source: Database from the Central Public Health Laboratory/Environmental Health Department/Ministry of Health.
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Table A2.2. Number of samples at different soluble iron intervals, classified per brand,
West Bank- 2009.

Soluble iron (mg/kg)

<10 10-<25  25-<30  30-<35  35-<45 <=45

Golden Mills 7 8 6 1 2 0 24
Arabic Mills 2 5 2 0 0 0 9
Al Shorouk 0 0 0 3 0 0 3
Haifa Mills 17 3 0 0 0 0 20
Tsukerman 2 0 0 0 0 0 2
WFP 37 3 0 0 0 0 40
Faquai 0 1 1 0 0 0 2
Fardous 0 1 1 0 0 0 2
Orient Mills 1 3 1 1 0 0 6
Rut Mills 0 0 2 1 0 0 3
Ukraine 1 0 0 0 0 0 1
UNRWA 1 0 0 1 0 0 2
White flour 0 3 0 0 0 0 3
Yam Trade 2 1 1 0 0 0 4
Sinokrut 3 1 0 0 0 0 4
Egypt 0 0 1 0 0 0 1
East Mills 2 0 0 0 0 0 2

* Only samples where brand was available were included.
Source: Database from the Central Public Health Laboratory/Environmental Health Department/Ministry of Health.

_18_



Syl Bedalf o Aaan ¢ Ralides Aold 3gis e OLigilt Juld s Lo gt | odt| Gy e 3o :2.2 Jgu
(2009 ple duyati aaat)

(paS /pals ) 3901

35>-30 30>-25
24 0 2 1 6 8 7 i) Lt
9 0 0 0 2 5 2 Ayl
3 0 0 3 0 0 0 Byt yllae
20 0 0 0 0 3 17 Lo pllas
2 0 0 0 0 0 2 OLayS gl Guda
40 0 0 0 0 3 37 SAall £ 1ad aliy
2 0 0 0 1 1 0 e9iall yallas
2 0 0 0 1 1 0 u93yall Gy Uae
6 0 0 1 1 3 1 Gl ylae
3 0 0 1 2 0 0 dogy ylas
1 0 0 0 0 0 1 L1 ySol GB>
2 0 0 1 0 0 1 19,39¥1 (385
3 0 0 0 0 3 0 oo G
4 0 0 0 1 1 2 Byl abs
4 0 0 0 0 1 3 doy i (3485
1 0 0 0 1 0 0 Srall GA
2 0 0 0 0 0 2 gaonll

- Aaal| 3ylyg / Aied| A 3,50 /(§5S 1) Aalad) Amuall ;e Llo 3ueld +jtual
gyl Aedall lgide  aag U1 Liall dadb conysl @

_18_



e Al zeadl (5.8 (amm® ZAL 12 Gl

Laiall) AABLoL | o Aduan Aaline Aold 3gu e Oligllt Juld i e Dgioml| el 38y Lue dae 2.1 Jgan

.(2009 ple auyatl

(paS /pils ) 2541

45>-35  35>30  30>-25
22 0 0 2 9 2 9 NER]
62 1 7 4 10 8 32 RES
20 0 0 1 5 3 11 Loy
24 0 0 0 8 3 13 |
53 2 2 2 11 1 35 ubsls
66 1 1 6 24 7 27 PRI
66 3 1 9 7 17 29 alial;
3 0 1 2 0 0 0 Cocal
8 0 0 1 1 1 5 NWERTINFT
59 3 1 2 26 9 18 oubisls
31 1 2 2 6 8 12 SEINS
452 11 16 37 115 62 211 et

Auall Bylyg / Aked ! Aoniss 3,313 /(638 4 Aalall dmual| piina  Libo Buield ¢ jal

_1’7_



(2009 ple auyatt daall) . dylocit) Zodall Cows 2ans 22Ut abolalf sgumtl 13 Odll 2l Lie sae : 1.3 Jgan

(paS /pale ) 2900
35>-25 25>-15 15>-5
4 0 4 0 0 0 0 LS
1 0 0 0 1 0 0 3se
3 0 1 1 1 0 0 5] Lo
5 0 3 2 0 0 0 PR
10 0 1 3 4 2 0 el
190 3 39 68 46 16 18 gsexntl

wall 3ylyg / Ak | Ao 5,513 /555,4 Zaladl Aowiall plides Llo Bueld :jiual |
Gyl LeMall lgde  amg ) Luall daid Comygsil @

_16_



(St zLumLs

OrBl ) (amd 3l : 1 Gl

(2009 ple ayatt daall)  Aadot | o Adtuns ALl Alolall sgamdt 13 Gf el Loe sie: 11 Jgus

(paS /pile ) 3901
SIS aual
RRESS 55>-35 35>-25 25>-15 15>-5
18 0 2 10 4 2 0 ot oo
41 2 5 14 10 3 7 NWES]
13 0 0 3 7 1 2 Onis
22 0 13 6 3 0 0 Lowsyi
4 0 0 2 2 0 0 s
39 1 8 16 10 2 2 s
2 0 0 0 1 1 0 PIL{IN])
3 0 2 0 0 0 1 Corala
11 0 1 5 1 2 2 FAES TUTN
16 0 5 4 2 3 2 bisle
20 0 3 7 6 2 2 PRCIN
189 3 39 67 46 16 18 gaamtl

maal) Bylyg / Al Amiss B30 /(458 1 Aalall Zoiall piie Ll ield s yual

(2009 ple anyatt dacall). Lol 8431 OIS s Aaiune AL Aolal) 3gamdt 13 03l ! Lo sie : 1.2 Jgus

((03S /ile ) 3541
et
55=< 55>-35 35>-25 25>-15 15>-5 5>

111 2 23 41 29 7 9 Lo il ... @eliall o 21
33 0 2 15 8 4 4 Leadicied )
26 1 1 7 7 5 5 (A Lain W1 (995t Bl @a¥1 ) L3l
20 0 13 5 2 0 0 latl
190 3 39 68 46 16 18 goamtl

JAal) Bylyg / A Ao B30 /(6581 Aalad) Aomiall yiia Ll sueld s yual

_15_



Luogilly Lo il :Layly

L 2009 alatt 2 co 2008 alatt 2 pioglt aslie 2009 alald 2o ,at) dadall 3 3900 7l Woisi golip aung . 1
Wiyllas COIS  Liall (4o dasd 21% O (o @11 e @aS /pale 26 Zuyall Laiall L3 mlll 2 3901 (Ggiome dawgio
(@3S [3g3 3o 15 e el Ligiue gl Liall o 86% O (rm (2¢ (A5 / 392 o 55-35) 2atldlg Alialalf gusmlt
3901 (o (250 Lo e Ogluammy OISi| O i 1263 a2 10 oo Liags lll (4o 3,4l Zaast| dasdl O (a1,580 ey

R 2 g6l

2008  ale (o Cliwusd peddl (3483 @uend B39 O e pedll 3B Lgamd @5 ST Luall Judod gilis  yglai .2
OLEE | Alisials Gl cocond| 39 of Zulons) Ao Aogamall  Liall (4o 54% 56112009 alatt ,2.2009 ale I
44% 4172008 ale ;8 .(7) Crolicd 39 o8 Aol LG Licall AU (10 78% ,gls1 LeS ¢ SPOL test to¥1 cassy
UG (ro dazd 38% gl LS ¢ SPOT teSt g1 CadsIl HLos alisniuly Glidg daoimt) 39 o Aol LS Licall (o
A Al Aplaal Ly ST Iomual Hlanidly (Al Of e Ju glid) ol g (1) Creobid 352 8 Asbon! il Lisal!

.iron spot test wuustt a9 g Hbi | e dadd slaie Wl @i ¥ il haist!  Ualutl Lgs padl

Juu Lee 2009 aLatt 31 2008 alatf (o pas /pate 18 31 @as /ate 14 (o Gligild Julal) coisdf 39 g Juae adlyl .3
Ll gl Aogamal | Liall (40 40%  gbdi il e 39de ¢ PremiX mue i) dadse alidniul 58 o G pusidl e
Laslillg (et Aa o Oof gl sis ,¢1a3.2008 ale 3 Leall (o 5% Julie @aS /ale 25 (4o lei  bigiuue o

el sl e Jaall o8 Cleslu Aatiatl Ualut) Lgiadl S

39253 Blaly Laxd duols Adsllall pual )3l juuall JSdo )3T J9s (g il (e pgiad) namall S5 ¥ .4
OLESY 129 daiondl 392 g 3801 Hglal Wad sl Ligianes Glat Laud Lei . aud (1) (nolicdg Oligiuld (JLlat! cast
9 @3S [pde 25 (e JBT Oligillt JSLAY coast (pe Ligias 35 9 by LeS (irON SPOL TSt cmmlt 3o¥ 1 Cais
9. Ferrous Sulfate jgupasd! o mSs (ud (839 et s Lec s (195 38031 Ol o 9 100 . @3S /3de 10 (e S
o ASI i) LeeS by (655,01 Aolall Asuall ;s pgdy (380N @uend Jo> 483 38T )00 Ao Jgamdl S

~OLgily (LAY dguimd | AceS 3] ABLOYLS odll 383 Line o8 ASI oisd| LeaS () AL YL redll 38y Lie

Acal! a1y Adgnt|  Lelailly y Al ailio (n oty BLad Ay 01 148 2 531501 7L | mioald i Of (a099 .5
i (e (g ¥
el | s B sty 5T Lt (iciail) Lebae Hhadif () g’ (1
dddacdalaee NI acal  Loadaill Adalial) jajaiy Oled o8 1aygs Jga Aol Lolalll (i (o0 11 (S 9iun 8y (o
WSl IR ALA LT (e (g M e i) el pd Algill (gl Budoily
Ll Ledall! pgilniis Gallad ¥ Guidl Hlavidly dyylanidl Ledlall LT Aaslitly p2edadl! Lles a5l (7
Ao ndal) del Y

_]4_



Bl gL el A Lisal) e procill 83 (58 OLigil (AT st agmg oSS 8 ey Lol oyl gty
Syl Aol e daiias CBliall cousdl a9 g amal e gl HLCE Y e,s

G Adiume Oliglll ULl it (o AALL) Alolall sgumtl 13 @odll el 38y Lo dwd .8 ALed! wu
(2009 ple aupatl dacatl) Ayt | edlal

Chart 8 Percentage of samples at different soluble iron intervals per
brand. West Bank-2009,
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Chart 6. General distribution of soluble iron results in wheat
flour samples. Wast Bank 2009,
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Chart 7. Inspection of fortified wheat flour per district. Percentage of
samples at different soluble iron intervals. Comparison of results from

2008 and 2009 in West Bank.
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Chart 5. Results for the qualitative analysis of iron and vitamin A
in flour samples from inspection. West Bank-2009.
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Chart 4. Percentage of samples at different iodine levels classified by
brand*. West Bank-2009.
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Chart 2. Inspection of salt lodization per district. Percentage of samples
at different iodine intervals. Comparison of results from 2008 and 2009
In West Bank.
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Chart 3. Percentage of samples at different iodine intervals classified
by place of sampling. West Bank-2009.
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Chart 1. Distribution of results for iodine in salt samples taken at
stores. West Bank-2009.
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