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ABSTRACT

Excessive use of dietary salt is the major cause of
high blood pressure (BP), whereas a reduction in salt
intake lowers BP, reducing thereby BP-related dis-
ease. This paper presents a brief overview of compre-
hensive reviews and original articles, as well as the
World Health Organization reports that highlight the
above public health challenge and describe critical
elements of successful salt reduction programmes.
Also, the study provides experimental data on salt
levels in major salt-containing processed foods, com-
monly consumed in Armenia. Based on average con-

centrations of salt in foods, the average daily intake
of salt from products is calculated using the percent
product weight as salt multiplied by the estimated av-
erage daily intake of the product. Then, the contri-
bution (%) of each product to daily salt intake is es-
timated. The main sources of salt consumption, such
as bread, cheese, processed meat and preserved veg-
etables are recommended to be targeted for a salt
reduction programme in the country.

Keywords: blood pressure, cardiovascular dis-
ease, processed foods, dietary salt, content, consump-
tion, reduction

INTRODUCTION

It is well established that elevated salt intake in-
creases blood pressure (BP) and thereby increases
the risk of cardiovascular disease (CVD) (hyper-
tension, strokes, heart attacks, heart failure) - the
leading cause of death and disability worldwide [1-
9]. The reduction in salt intake significantly reduc-
es the BP and the risk of associated non-commu-
nicable diseases (NCD); it is considered the most
cost-effective measure to improve health [1,4,7,10-
15]. The current consumption of salt in most coun-
tries (9-12 g/day) is still more than is physiologically
necessary [12,15-17]. The World Health Organiza-
tion (WHO) has recommended salt reduction as
one of the top three priority actions to tackle the
NCD crisis [18]. At the 66th World Health Assem-
bly, it was unanimously agreed that all countries
should reduce their salt intake by 30% towards a
target of 5 g/day, by 2025 [19]. The Council of the
European Union (EU) has provided its support to
the EU framework for national salt initiatives to re-
duce salt intake [20]; most of the EU member states
recommend 2.4 g sodium (6 g salt) daily [21].

Salt reduction strategies are highlighted in nu-
merous comprehensive reviews [1,2,14,15,22-25]. By
the end of 2015, a total of 75 countries had salt re-
duction programmes, that include industry engage-
ment to re-formulate products (n = 61), establish-
ment of sodium content targets for foods (n = 39),
consumer education (n = 71), front-of-pack labeling
schemes (n = 31), taxation on high-salt foods, etc.

Legislative measures related to salt reduction
such as mandatory targets, front-of-pack labeling,
food procurement policies and taxation have been
implemented in 33 countries; 12 — reported reduc-
tion in salt intake, 19 - reduced salt in foods, 6
— improvements in consumer knowledge, attitudes
or behaviors relating to salt [24]. The majority of
programmes apply target-based approach, prior-
itizing top contributors to daily salt intake, such as
bread, cheese, processed meat products, sauces,
etc. [1,21,25-30]. Most successful programmes (in
the United Kingdom [UK] and Finland) serve as a
guide for other countries [2,15,16,22,24,26].

In 2019, at the midpoint towards achieving the
WHO target, the progress of the national salt re-
duction initiatives was reassessed [31]. A total of 96
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national programmes were identified, representing
a 28% increase in the number reported in 2015.
About 90% of the initiatives were multifaceted in ap-
proach, and 60% had a regulatory component. Ap-
proaches include interventions in settings (n = 74),
food reformulation (n = 68), consumer education
(n = 50), front-of-pack labeling (n = 48), and salt
taxation (n = 5). There has been an increase in the
number of countries implementing each of the ap-
proaches. The well-functioning programmes are
underpinned by effective surveillance systems that
monitor population salt consumption patterns and
major sources of salt in diet. Nevertheless, many
countries still lack data on key areas of salt con-
sumption, such as national salt intake levels and the
amounts of salt in local food products. These data
are essential for planning a programme that would
target the area of greatest weakness and have the
greatest impact in terms of health and investment
[8,32].

Like many countries, Armenia has been facing
a growing NCD burden [33-35]. Over the past 30
years, the NCD prevalence and related mortality in
the country have doubled. In 2020, the mortality
due to NCDs comprised 80%, and due to four most
prevalent NCDs — 70%, with CVD being the lead
cause - 47.3%, followed by cancer - 15%, diabetes -
1.3%, chronic obstructive pulmonary disease - 1.1%
[35]: factors that account for the most disease bur-
den in Armenia include dietary risks. The country is
confronted with excessive salt intake of its popula-
tion. NCD STEPS Survey (2016) found a mean salt
intake at 9.8 g/day among 18-69 aged people: 11 g/
day in men, 8.4 g/day in women [33]. In a parallel
study, sodium content was measured in urine of re-
productive age women: UNaC/UCr (Urinary Na con-
centration / urinary creatinine) ratios approximated
an average sodium intake of 5.5 g/24 h, equivalent
to a salt intake of 13.9 g/24 h [29].

The NCD/CVD prevention and control in Arme-
nia is a stated priority: several policy documents
call for a comprehensive health system response to
reduce the burden of these diseases.! Nevertheless,
there is a lack of implementable recommendations,
on which such a response should be based [34].
The country does not have maximum population
salt intake targets. There is no surveillance system
to measure, monitor and evaluate population salt
consumption patterns and the major sources of salt
in the diet; there is a lack of information on the salt
content of the main salt-containing foods, common-
ly consumed in Armenia. Therefore, we conduct-

ed an indicative study to measure, compare and
prioritize salt content in various processed foods
(PFs), so that policymakers can decide on appro-
priate priority actions to achieve salt reduction in
the country.

MATERIALS AND METHODS

Throughout 2019-2021, a total of 229 samples
of 8 groups of salt-containing PFs, such as bread,
pasta, cheeses of various types, processed meat
products (PMP), intermediates, preserved vegeta-
bles/pickles, tomato paste, and butter were collect-
ed (included in the study), out of which 194 were
delivered to laboratories of the Avdalbekyan Na-
tional Institute of Health (NIH) and “Standard Dia-
log” for direct chemical analysis of salt in the prod-
ucts. The remaining 35 samples were tested for salt
content by PF industry units, and the results were
reported to our study group (we relied on accuracy
of data from food manufacturer’s laboratories).

The daily intakes of the above PFs were estimat-
ed, and then, once an estimate of salt content for
a specific type of product was determined, the av-
erage daily intakes of salt from each product or
each group of foods were calculated. Four groups
of salt-containing PFs - bread products, cheeses,
PMPs and pasta — composed > 81% of laboratory
samples (186 of 229), due to very large variety of
PF types, having specific consumption patterns and
saltiness; for these PF groups, weighted averages
of salt content were calculated, as well.

1. Bread products. The types of bread common-
ly consumed in Armenia were classified into three
groups — premium wheat bread, first grade wheat
bread, and lavash, with consumption levels of 5.59,
1.42 and 1.08 kg/month, respectively; hence, the
total consumption of bread per capita per month
was 8.09 kg [36], and per day - 270 g. A total of
24 bakeries were randomly selected in Yerevan and
nearby marzes: the bread producers were inter-
viewed face-to-face or by phone. The questionnaire
included questions on the type of bread produced
and the amount of salt added to a 25- or 50 kg bag
of flour when making dough. The salt content in 51
samples of finished products was calculated from
the baker’s recipe (BR) dividing salt concentration
in the flour to 1.25 [22]. Besides, the salt content in
bread was assessed through direct measurement.
Bread samples - 7 in total - were collected from
7 supermarkets of Yerevan and transported to the
NIH laboratory for analysis. The original samples
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were popular types of bread - “matnakash” (leav-
ened bread, “naan”) and white or brown loafs.

2. Cheese products. To categorize and esti-
mate average daily intake of cheese in Armenia, the
following basic facts on cheese consumption were
considered:

» In Armenia, 95% of total cheese production is
cow milk cheese [37,38]; 85% of consumers prefer
domestically produced (saltier) cheeses [39]. Eth-
nic cheese types are Lori, Chanakh, Chechil and
Buried cheese; import substitution is promoted
through production of Sulguni, Gouda, Edam, Em-
mental, Feta, Blue cheese, Cheddar, etc. [37-39];
60 large and medium-size enterprises and small
factories operate in the sector; almost all chee-
semakers are engaged in production of Lori and
Chanakh cheeses [40].

» On average, people in Armenia consume 10 kg
of cheese per year [38,41]. In accordance with ARM-
STAT data (2012-2020), the mean + standard devia-
tion (SD) is 9.9 + 0.35 kg/year with standard error
of the mean (SEM): 0.26, 95% Cl: 9.64-10.16 and
coefficient of variation (CV): 3.54%, indicating very
low variability of cheese consumption in the country.

» Consumers prioritize semi-soft cheese Lori
(66%) and soft Chanakh (26.4%), both aged in brine;
for most consumers, Lori cheese has an optimal
combination of fat and salt that together with the af-
fordable price makes this type of cheese the market
leader [37-39]; Chanakh - the second most popular
cheese - is cheaper across the range of all types of
cheeses; it has rather salty taste. Far from ratings of
the above two types of cheeses, categorized as | and
Il groups, the remaining types of domestically pro-
duced cheeses constitute third, fourth or lower pref-
erences (altogether 7.6%): these are categorized as
Il group of cheeses - less affordable though having
a reasonably low salt content (Sulguni, Chechil, Moz-
zarella, Gouda, Cottage cheese, etc.).

3. Processed meat products (PMP). Various
types of sausages (50 samples) are categorized in
three groups according to their specific processing
technologies that determine the magnitude of salt
contents and consumption levels. The first group
makes up 80% of the total PMPs: it includes the
most widely consumed, relatively inexpensive types
of cooked sausages (Bologna type), weenie sausag-
es, wieners, and similar snacks with reasonably low
levels of salt content. The products of the Il and
Il groups are relatively salty products (these con-
tain more natural meat and are relatively expensive
products). The consumption levels of these PMP -
12.5 g [36,42] are approximated with the following
ratings 8:1:1, or — | group — 80%; Il group - 10% and

[l group — 10% of the total 12 ¢ PMPs consumed.
4. Pasta. Integrated Living Conditions Survey
data [36] indicate rather large consumption of var-
ious types of imported and locally produced pasta
(macaroni, vermicelli, spaghetti, home-made eth-
nic noodles - arishta and tatar-boraki) amounting
to 0.59 kg per capita per month. These PFs are
systemized in three groups using information on
their specific type, consumption level and saltiness.
5. Intermediates, preserves/pickles, tomato
paste, and butter, composed the rest four (sin-
gle) groups of PFs with consumption levels of 0.21,
0.81, 0.07 and 0.18 kg/month or 7.0, 27.0, 2.3
and 6.0 g/day, accordingly [36]. These are not clas-
sified across food categories within the groups and
salt content in limited number of samples for each
group is expressed as arithmetic mean, only.
Determination of the concentration of chloride
(from sodium chloride) in PFs. The sodium chloride
in all PF samples was determined through meas-
urement of the concentration of chloride ion, using
titrimetric method (with silver nitrate) in accord-
ance with the following national or EAEU standards:
» AST 35-94 - bread and bakery products,
including pasta;
» GOST 3627-81 - dairy products, including
cheese and butter;
» GOST 9957-2015 - PMP and intermediates;
» GOST 26186-84 - processed fruit and vegetable
products, tomato paste, preserved vegetables.
The final result of analysis for each sample was
the arithmetic mean of two parallel measurements.
After determining the salt content in the PFs, the
average daily intake of salt from each product was
calculated using the percent product weight as salt
multiplied by the estimated average daily intake
of the product. Values are reported as arithmetic
mean, SD, SEM (using t test) and, then, the confi-
dence intervals (95% Cl) and CV.

RESULTS

Data presented in Table 1 show that salt content in
the bread products of the three main categories var-
ies within 1.38 and 1.70 g per 100 g of the product.
The weighted average for salt content in this group
of PFs composed: (1.38x69.1% + 1.52x17.6% + 1.70
x13.3%) + 100% =1.447 £ 0.152 (or ~ 1.45 g/100 g);
this integral figure is close to the average value for
the bread of premium group, since the share of
premium breads in the total consumption of bread
products is the largest (almost 70%).

The measurement of salt in bread samples by
direct laboratory analysis showed that the content
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Table 1. Average salt levels in breads calculated from “baker’s recipe” in Armenia

Consumption,

% of the total of

Salt content,

Bread category kg/month 8.09 kg/month Samples, n Mean * SD, 95%Cl CV,%
g/100 g
I. Premium wheat bread 5.59 69.1% 19 1.38 £ 0.13 1.31-1.45  9.42
Il. First grade wheat bread 1.42 17.6% 15 1.52+£0.20 1.41-1.63 13.16
lll. Lavash 1.08 13.3% 17 1.70 £ 0.20 1.59-1.81 6.47
Abbreviations: Cl — confidence interval, CV - coefficient of variation, SD - standard deviation
Table 2. Salt content of various types of cheese in Armenia
Cheese category (group) Preference rate, % Samples, n Meas:lit g%’:t;;‘f(’)o g 95% Cl CvY, %
I. Semi-soft brine cheese of Lori type, 66% 25 382 +153 3.15-4.49 401
market leader (N=1)
Il. Soft brine cheese of Chanakh type, 26.4% 25 4774118 425529 247
Ne2 bestselling cheese
Hl. 10-12 types of locally produced 7.6% 12 1.85 + 0.98 123247  53.0
cheeses with low salt content
Abbreviations: Cl — confidence interval, CV - coefficient of variation, SD - standard deviation
Table 3. Salt content in different types of processed meat products (PMP) in Armenia
PMP Categor Consumption, % Samples, n Salt content, 95% Cl
y ption, Pl€S N Mean + SD, /100 g
I. Cooked sausages (Bologna type), weenie 80% 25 933+0.30 990-2.46
sausages, wieners, and similar snacks
Il. Cooked-smoked (semi-smoked) sausages 10% 13 3.47 £0.59 3.11-3.83
lll. Smoked and dried PMPs — Basturma,
Sujukh, raw smoked sausage, raw smoked 10% 12 6.88 +1.93 5.65-8.11

fillet, neck, etc.

Abbreviations: Cl — confidence interval, SD - standard deviation

of dietary salt in 100 g of “averaged” bread was
1.33 = 0.31. This is to a moderate extent less than
the estimated value, however, can be considered
as a value of the same order, therefore, the results
from computational and experimental analyses are
approximated as 1.45 + 1.33 =1.78 =+ 2 =1.39 g/1
00 g. Then, based on the indicators of the average
daily consumption of bread products in Armenia
(270 g/day) and the average concentration of salt
in bread (1.39%), the average daily salt intake from
bread was calculated: 0.0139 x 270 = 3.75 g of
salt, which makes 38.3% of the total average daily
consumption of salt (9.8 g/day) by the population
of the country.

The Table 2 below presents salt levels in differ-
ent types of cheeses per 100 g. There is a large
variation in salt content between different types of
cheeses, as well as within the same type of cheese
(CV figures are rather high).

The salt levels in popular brine cheeses (cat-
egories | and Il) are 2-2.5 times higher than in
locally produced foreign types of cheeses. On
average, the soft brine cheese of Chanakh type
(4.77 £1.18 g/100 g) contains the highest amounts
of salt. However, the weighted average for salt con-
tent in the overall cheese product: (3.82x66% +
4.77x26.4% + 1.85x7.6%) + 100% =3.92£1.40 g
/100 g is close to the mean level of salt of semi-soft
brine cheese Lori, because of its rather large share
in cheese consumed in the country.

In Armenia, the average daily per capita consump-
tion of cheese is 27.7 g [36]. Given the percent salt
content of typically consumed cheese (3.92%), the
average daily salt intake from cheese is estimated to
be 0.0392x27.7 = 1.086 g, which constitutes 11.1%
of the mean salt intake (of 9.8 g/day) in the country.

The levels of dietary salt in various types of pro-
cessed meat products are shown in Table 3. The
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Table 4. Salt content in different types of pasta products in Armenia

. Salt content, 95% ClI

Category of pasta products Consumption, % Samples, n Mea:i g%'j ;}11 00 ¢ usingoSEM
I. Traditional macaroni and vermicelli 89.8% 6 0.080 = 0.0245 0.058-0.102
Il. Spaghetti (data recorded from package labels) 8.5% 3 0.016 = 0.0006 0.0156-0.0170
lll. Home-made noodles - arishta and tatar-boraki 1.7% 7 3.30 £ 0.53 2.86-3.74
Abbreviations: Cl — confidence interval, SEM - standard error of mean, SD - standard deviation

Table 5. Salt levels in four groups of processed foods in Armenia
Salt content,

Food group n M £ SD, g/100 g 95% Cl
1. Intermediates (semi-finished & canned meat products, cutlets, meat 19 180 +0.45 151-2.09
dumplings)
2. Pickles (raw fermented homemade and preserved vegetables) 13 2.32£1.26 1.55-3.09
3. Tomato paste 14 0.86 £ 0.38 0.64-1.08
4. Creamy and melted butter 4 0.0215 £ 0.003 0.018-0.025

Abbreviations: Cl — confidence interval, SD - standard deviation

Bread

Cheese GG 11.10%

I 6.40%
I 3.70%
i 1.30%
10.26%
10.20%
0.01%
0.00%

Pickles

PMP
Intermediates
Pasta

Tomato paste
Butter
10.00%

I 38.30%

20.00% 30.00% 40.00%

Figure 1. Relative contribution of processed foods to average daily salt intake

average salt content of different PMPs varies over a
very wide range: less salt is found in the group of
cooked (“Bologna” type) products (2.33 g/100 g),
more — almost 3 times — in the group of smoked
and dried PMPs (6.88 g/100 g).>

The weighted average for salt content in PMP
group is calculated by formula (2.33x80% +
3.47x10% + 6.88x10%) + 100% = 2.90 g/100 g.
This “averaged” indicator is close to the average
of the PMP of the first group, since its share in
the total consumption of PMP is 80%. Using the
average daily per capita consumption of PMPs in
Armenia (12.5 g) and the value of the average per-
centage of salt in them (2.9 g/100 g or 2.9%), the
average daily salt intake from PMP is estimated:
0.029x12.5 = 0.363 g of salt, which makes up
3.7% of the total average salt intake (9.8 g/day) in
the country.

Data on salt content in pasta products, present-
ed in the Table 4, show that traditional types of pasta
have highest consumption coefficients (the sum of
| and Il groups amounts to 98.3%) and lowest salt-
iness, whereas the home-made noodles are rather
salty, as salt is added to them by manufacturers pri-
or to consumer purchase. Yet, the share of the noo-
dles is minor and, therefore, the weighted average
for pasta group of PF is rather low: (0.08x89.8%
+ 0.016x8.5% + 3.3x1.7%) + 100% = 0.13 + 0.03
1g/100 g.

Given the average daily per capita consumption
of pasta products (19.7 g/day) and the average per-
centage of salt in them (0.13 g/100 g or 0.13%),
the average daily salt intake from pasta is estimat-
ed: 0.0013x19.7 = 0.026 g of salt, which is about
0.26% of the total average salt intake (9.8 g/day) in
the country.

2 More salt is added to raw material of raw-fermented PMPs to maintain their microbiological stability, since they are not sub-

jected to heat treatment.
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Salt levels in the salt-containing products of the
rest four groups of PFs, included in our study, are
presented in Table 5. It is shown that significant
amounts of salt are determined in various types
of pickled/preserved vegetables and semi-finished
meat products and somewhat less in tomato paste.
The level of salt in the butter is not comparable to
salt content in other food products and obviously
has much less contribution to daily salt intake. Hav-
ing data on average daily per capita consumption of
intermediates, pickles and preserves, tomato paste,
and butter, and the average percent salt content in
them, the average daily salt intake from them (using
the same formula) is estimated as 1.3%, 6.4%, 0.2%
and 0.01% of the total average salt intake (9.8 g/
day) by population in the country.

To summarize, the estimated salt contents of
identified industrially-processed foods jointly with
information on their levels of consumption among
Armenia’s population yielded insight into relative
contribution of PFs to average daily salt intake: re-
flected in a descending order: 38.3% (bread), 11.1%
(cheese), 6.4% (pickles), 3.7% (PMP), 1.3% (inter-
mediates), 0.26% (pasta), 0.2% (tomato paste), and
0.01% (butter) (Figure 1). The total contribution
(the sum) of the selected PFs to the total average
salt intake (9.8 g/day) amounts to 61.3%.

DISCUSSION

In Armenia, the list of salt-containing foods is
led by bread - the main staple food in the coun-
try — leaving far behind other key salt-containing
PFs, such as cheese, pickles, and processed and
semi-finished meat products.

Bread is classed as a staple food worldwide
and has been found to be a major source of die-
tary sodium [1,21,22,26,28]. In Europe, per capita
consumption of bread products (23 countries sur-
veyed) is in average 170 g/day [22]. It is high in Tur-
key (411 g/day), followed by Bulgaria and Cyprus
with 266 and 203 g/day, respectively. Less bread is
consumed in the UK, Slovenia, Italy, Austria, Spain,
Belgium, Switzerland and France - 101, 107, 121,
126, 126, 129, 132 and 137 g/day, respectively. In
the rest 12 countries, this indicator is in the range
of 142-192 g/day. The amount of bread consumed
daily in Armenia (295 g in 2018 and 270 g in 2020)
is more than in most countries of the European Re-
gion; it is very close to bread consumption levels
(around 300 g) in the countries of the Mediterra-
nean Region [1].

Bread is in the focus of salt reduction strategies,
since it provides the highest share (20-25%) of salt

compared to other PFs [21,22,24,43]. In the UK [16],
the salt content in bread between 2001 and 2011
was reduced by 20% (from 1.23 to 0.98 g/100 g),
although, it remains the largest source of salt in the
diet, providing 1/5 of the salt intake coming from
PFs, only [26]. In Ireland, Belgium, France and
Spain, bread accounts for 25.9%, 24.8%, 24.2%
and 19.1% shares of the total salt consumed by re-
spective country population [22]. Bread is also the
leading salt supplier in countries such as New Zea-
land (26%) and Australia (20%) [26].

In the Mediterranean Region (8 countries
surveyed), the average salt content in bread is
0.76 g/100 g, ranging from 0.43 g/100 g in Jordan
to 1.24 g/100 g in Tunisia with relative contribu-
tion of bread to average daily salt intake from 1.3 g
(12.5%) to 3.7 g (33.5%), respectively [1]. Kuwaitis
consume about 12-15 g of salt per day, which is
one of the main reasons for the high prevalence
of hypertension in the country: the health authori-
ties are taking drastic measures to reduce the salt
content in bread - the leading source of salt in the
diet of the population (Kuwait’s experience is being
adopted by Qatar and Bahrain) [25]. In principle,
bread is a key target for population-wide salt re-
duction as an integral component of public health
efforts to prevent CVD, stroke, and other NCDs
[1,16,21,22,26,30].

In Armenia, the total average salt intake from
bread is rather high (3.75 g, 38.3%) compared to
the contribution of bread in salt intakes in many
countries in the European and Eastern Mediterra-
nean regions due to both relatively high salt density
in bread and high level of consumption of bread in
the country. It is obvious that bread should be the
key target in the national salt reduction strategy.

Salt content in cheese in Armenia is high,
though it varies considerably between different
types of cheeses. Salt levels of widely consumed
popular brine cheeses are much higher (2-2.5
times), than salt content of locally produced foreign
types of cheeses (1.85 g/100 g): the latter are sim-
ilar to those observed in the UK, the Netherlands
and several other countries [27,28,44]. Armenians
consume in average some 10 kg of cheese per year,
which is twice less than the amount of the product
eaten by citizens in EU countries (20 kg) [45]. With
its high salt density (3.92 g/100 g), still, cheese tan-
gibly contributes to salt intake of the population:
the relative contribution of cheese to average dai-
ly salt intake in Armenia (11.1%) exceeds the share
that cheese contributes to salt intake in many oth-
er countries, such as the UK, the US, Australia,
New Zealand and Canada [27]. These countries are
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known of their long and successful history of im-
plementing salt reduction programmes with reduc-
tion targets, set for salt-containing foods, including
many types of cheese products.

Large amounts of dietary salt are determined
in PMPs (highest in dry fermented sausages/meat
snacks) and intermediates. Weighted average for
salt content in PMPs (2.90 g/100 g) in Armenia is
almost twice higher than the similar indicator in a
number of EU countries [46-48]. However, these
two PF groups together provide only 5% of salt in-
takes in the country, whereas, the PMPs themselves
are among main sodium contributors to national di-
ets elsewhere: e.g., in Europe (overall) - 16.3% [49],
in Spain - 27% [28], in Serbia - 26.9% [50], in Aus-
tralia — 10% [51]. Relatively low percentage of contri-
bution of PMPs to salt intake in Armenia is attributa-
ble to their low level of consumption (12.5 g of PMPs
per day compared with 54.7 g/day of the same food
group in Serbia [50]). Yet, PMPs and intermediates
provide in combination almost half a gram of salt to
our diets. Therefore, they can be targeted, helping
to lower the levels of the total dietary salt consumed.

Alongside with a number of salt-containing PFs
(bread, cheese and sauces), the pickles are on the
list of major sources of dietary salt [52,53]. In Ar-
menia, with average salt content at 2.32 g/100 g
and consumption level of 27 g/day, the pickled
foods provide 6.4% of relative contribution of PFs
to our average daily salt intake (that is another
626 mg of salt per day). Salt content in pickles
does not change much from country to country,
as it cannot be reduced considerably when mak-
ing brined/fermented pickles [54]. The difference
between countries in salt intake through pickles is
attributable rather to the levels of consumption of
the product. Hence, reduction strategy is focused
on their limited consumption, substitution with less
salty options, public awareness and education, con-
sumer-friendly labeling, etc. [52].

Chlorides are in a certain amount present in the
raw material of tomato paste — in tomatoes; however,
their higher concentration indicates added salt [55].
In this study, the concentration of salt at 0.86 g/100 g
(or 0.86%) slightly exceeds the standard of 0.7% set
by GOST 3343-2017 (use of salt in the production of
concentrated tomato products is not allowed). But,
since the average daily per capita consumption of to-
mato paste is only 2.3 g, this product does not make a
significant contribution (< 0.22%) to the total amount
of salt consumed by the population. Obviously, there
is no need to offer any special salt reduction measure
for tomato paste: it would be enough to follow the
requirements of the GOST, aiming avoiding a very

small, but still excessive portion of salt, entering the
body through this PF.

Pasta products are regularly consumed in large
amounts [56]. Except instant noodles, uncooked
pasta products make a food group with relatively
low salt content (20-80 mg/100 g). Nevertheless,
significant amount of salt is taken up by the food
during boiling in salted water. The content of sodi-
um in pasta cooked with different levels of salt in-
creases approximately linearly, from 2- to 10-fold,
depending on the amount of salt added to the cook-
ing water [57]. Apparently, the relative contribution
of pasta to salt intake will be far above of the share
of 0.26%, estimated in this study (especially from
pasta-based ready-to-eat dishes seasoned with pas-
ta sauces). This must be further specified, aiming
to yield helpful information for setting guidance for
caterers involved in food provision to schools and
public sector institutions.

Minor content of salt in the butter (0.0215g/100 g
or 21.5 mg per 100 g of the product) and its low
consumption level in Armenia (6 g/day), compared
with 27 EU countries (12 g/day) [58], are apparently
the main reasons for estimated low contribution of
this PF to salt intake in the country (0.01%). The
WHO [7] has provided examples of sodium content
in various foods/food groups, among which there
is a line for butter/margarine with sodium content
of 0.5 g/100 g (i.e. 1.25 g of salt per 100 g of the
product). It is obvious that further work is needed
to specify the content of salt in butters of various
types and brands (though its low consumption level
will keep the contribution of the butter to the pop-
ulation daily salt intake around 0.3%).

CONCLUSION

More than 60% of salt consumed in Armenia
comes from processed foods and is added by food
manufacturers prior to consumer purchase. Bread
is the basic component of the diet and a key source
of the dietary salt, consumed by the population of
the country. Interventions to reduce population salt
intake should target reduction of salt in bread. The
amount of salt added to bread should be standard-
ized and relevant regulations developed to guide
bakers. Setting an upper limit for salt content in
wheat bread including lavash (Armenian bread) at
1.0% is strongly recommended; salt levels at < 1%
would be appropriate for other kinds of bread.

Cheese is the second large contributor of salt
to the Armenia’s diet. Cheese and several other
salt-containing foods, such as pickles and pre-
served vegetables, as well as processed meat prod-
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ucts combined with semi-finished meat products
can be targeted, helping to lower the levels of die-
tary salt. A reduction in salt intake can be achieved
by a gradual and sustained reduction in the amount
of salt added to foods by the food industry.

Beyond the largest share of the salt contributed
to our diets through processed foods, there is ap-

parently a significant proportion of the dietary salt
that comes from the salt added during cooking or
from sauces. Regulatory measures can address salt
content of the food eaten out of home (salt add-
ed while cooking or seasoning prior to consumer
purchase). Public health campaign is needed to en-
courage consumers to use less salt.
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paLtuoHe NUuTaHuAa Hace/lleHUus Apmeva

Ipaiip L. AcnaHaH, [uaHa M. AHppeacaH, Hapune [.
XayatpsH

Nabopatopua 6e3onacHOCTM NULLEBBIX U HEMULLEBbIX
npoayKkToB, HauuoHanbHbIi MHCTUTYT 3[,paBOOXPaHEHNA M.
akap. C.X. AspanbekaHa, EpeBaH, ApmeHua

ABCTPAKT

Vcnonb3oBaHvie NMULLEBOI CONK B Ype3MEPHbIX KO-
yecTBax ABMAETCA OCHOBHOW MPWUYMHON MOBbILLEHHOMO
aptepuanbHoro pasneHua (AlLl), a cokpaiieHue ee no-
Tpebnenuna cHuaet ALl u, TeM cambIM, CHUMKaeT pWCK
pa3ButuA ceasaHHbIx ¢ Al 3aboneBaHuii. B HacToALeld
paboTe npepcTaBieHo KpaTkoe ob6oblieHue Bceobbem-
noLwmMx 0630pOB M OpUTMHANbHbIX CTaTeld, a Takke Te-
MaTUyYeckux Loknapos BcemupHoii opraHusaumu 3ppa-
BOOXpPaHEHWA, OCBELLAloOLLUX YKa3aHHyo rnobanbHyo
npobnemy oOLLLECTBEHHOIO 3[,paBOOXPAHEHNA U OCHOB-

Hble 3NeMeHTbI CTpaTernii, HanpaBneHHbIX Ha COKpaLLie-
Hue notpebnenua conu. lNpuBeneHbl Takie pesynbTathl
ornpefeneHnsa ypoBHeii oMM B OCHOBHbIX rpynnax cone-
cofiepiaLLMx NPOMbILLNEHHO 0bpaboTaHHbIX MULLEBbIX
npofyKkToB, 0bbl4HO MoTpebnAembix B ApmeHun. Ha oc-
HOBE CPEAHMUX KOHLEHTpaLKii Conu B NULLLEBbIX NPOAYK-
Tax, paccynTaHo CyTo4Hoe NoTpebieHNe Conmn U3 Kamao-
ro NPoAyKTa, UCMonb3ya NPOLLEHTHOE CofiepXaHne conu,
YMHOMEHHOe Ha OL,eHOYHOe CpefHecyTo4Hoe noTpebne-
HWe MpopyKTa Ha AyLly HaceneHusa. 3aTem, paccyuTaH
BKnag, (%) Kaxporo npoaykta B CPefHee CYTOYHOE Mo-
Tpebnenne conu. OcHOBHble UCTOYHUKK MOTpebneHus
Conu, Takue Kak xieb, cblp, roToBble MACHbIE MPOLAYKTbI
M KOHCepBMPOBaHHbIE OBOLLM NPeAoKeHbl B KavecTse
LeneBblX 0ObEKTOB [/1A BKFOYEHUA B NPOrpaMmy Mo co-
KpaLLleHuto notpebneHnsa conun B CTpaHe.

Kntoyesbie cnosa: apmepuansHoe OasneHue, cep-
OeyHo-cocyoucmoe 3abonesaHue, NPOMbIWAEHHO 00-
pabomatrHbie nuujessie npodyKmbl, NULYEsas coflb, Co-
OepxaHue, nompebneHue, cokpawjeHue




