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Introduction

There is a strong evidence that elevated salt intake increases blood
pressure (BP) and thereby increases the risk of CVD (hypertension, strokes,
heart attacks, heart failure) - the leading cause of death and disability worldwide
[1, 10, 16, 21, 26, 30, 37, 39, 42]. The current salt intake in most countries
around the world — 9-12g per day — is much more than is physiologically
necessary [11, 15, 25, 36]. The reduction in salt intake may notably reduce BP
and the risk of associated non-communicable diseases; it is considered the most
cost-effective measure to improve public health [1, 2, 5, 11, 17, 18, 26, 36, 39].
The WHO has recommended salt reduction as one of the top three priority
actions to tackle the NCD crisis [3]. At the 66™ World Health Assembly, it was
unanimously agreed that all countries should reduce their salt intake by 30%
towards a target of 5 g/day, by 2025 [31]. The Council of the European Union
has provided its support to the EU framework for national salt initiatives to
reduce salt intake [9]; within the EU, most of the member states recommend 2.4
g sodium (6 g salt) daily [4].

Numerous comprehensive reviews highlight salt reduction programmes
worldwide [1, 16, 18, 27, 33, 35, 36, 40]. By end-2015, a total of 75 countries
had national salt reduction strategies, that include industry engagement to re-
formulate products (n=61), establishment of sodium content targets for foods
(39), consumer education (71), front-of-pack labeling schemes (31), taxation on
high-salt foods (3), etc. Legislative actions related to salt reduction such as
mandatory targets, front of pack labeling, food procurement policies and
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taxation have been implemented in 33 countries; 12 - reported reduction in salt
intake, 19 - reduced salt in foods, 6 - improvements in consumer knowledge,
attitudes or behaviors relating to salt [35]. The majority of programmes apply
target-based approach, prioritizing top contributors to daily salt intake, such as
bread, cheese, processed meat products (ham, sausages), sauces, etc. [4, 7, 14,
24, 40]. The totality of the evidence supports efforts to achieve population-wide
lowering of salt intake. Most successful programmes (in the UK and Finland)
serve as a guide for other countries [7, 15, 16, 27, 35, 36]. The well-functioning
programmes are underpinned by effective surveillance systems that monitor
population salt consumption patterns and major sources of salt in diet. However,
many countries lack data on key areas of salt consumption 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 weak-
ness and have the greatest impact in terms of health and investment [38, 42].

National context. Like many countries, Armenia is facing a growing
NCD burden [22, 41]. Over past 30 years, the NCD prevalence and related
mortality saw in the country a 2-fold increase. In 2016, the mortality due to
most prevalent NCDs comprised 80%, with CVD being the lead cause (55,6%),
followed by cancer (20,6%), diabetes (3%) external causes (3,8%), other (2,4%)
[22]: risk factors that account for the most disease burden in Armenia include
dietary risks. The country is confronted with excessive salt intake of its
population. 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 [22]. In a
parallel study [15], sodium content was measured in urine of reproductive age
women: UNaC/UCr ratios approximated an average sodium intake of 5,5 g/24h,
equivalent to a salt intake of 13,9 g/24h.

The NCD prevention and control in Armenia is a stated priority: several
policy documents call for a comprehensive health system response to reduce the
NCD burden. However, there is a lack of pragmatic implementable recommen-
dations on which such a response should be based [41]. 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. In particular, very little work has been con-
ducted looking at the salt content of cheese, commonly consumed in Armenia.
Therefore, we conducted an indicative study to measure and evaluate the salt
content in various cheese products, so that policymakers can decide on the
appropriate action to achieve salt reduction and whether cheese is a priority for
such action in the country.

Material and Methods

The initial plan was to categorize and estimate average daily intake of
cheese products in Armenia; then, once an estimate of salt content for a specific
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type of product is determined, to calculate average daily intake of salt from the
product. To this end, the following basic facts on cheese consumption were
considered:

e 91,8% of the population in Armenia consume milk and dairy products
[28]; 89,4%- consume cheese and 98,3% of consumers prefer cow milk
cheese [8]; producers of dairy products produce over 20 types of cheese
made from cow, goat or sheep milk; more than 95% of total production
is cow milk cheese [13, 34].

e 85% of cheese consumers prefer domestically produced cheese - taste is
the dominant factor (Armenian consumers are different with their salt
preferences in cheese, and while American and European types of
cheese usually have a low percentage of salt, Armenians prefer saltier
cheese) [8]; ethnic cheese types are Lori, Chanach, Chechil and Buried
cheese; import substitution is promoted through production of Suluguni,
Gouda, Edam, Emmental, Feta, Blue cheese, Cheddar, etc. [8, 13, 34];
more than 60 large and medium-size enterprises and small factories or
family farms operate in the sector; almost all the cheese-makers are
engaged in production of Lori and Chanakh cheese types [23].

e On average, people in Armenia consume approximately 10 kg of cheese
per year [32, 34]. The average for recent 6 years (mean+SD) is 9,95 +
0,37 kg with standard error of the mean (SEM) - 0,33, 95%CI - 9,62
+10,28 and coefficient of variation (CV) -3,69%, all together indicating
low level of variability of cheese consumption in the country.

o Cheese priorities (cheese most needed/wanted). 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 affordable price makes this type of
cheese the market leader [8, 13, 34]; Chanakh - the second most popular
cheese - is cheaper across the range of all types of cheese; it has rather
salty taste. Far from ratings of the above two types of cheese, cate-
gorized as I and II groups, the remaining 10-12 types of domestically
produced cheese constitute third, fourth or lower preferences (all
together 7,6%): these are categorized as III group of cheese - less
affordable though having a reasonably low salt content (Suluguni,
Chechil, Mozzarella, Gouda, cottage cheese, etc.).

Sample size

Throughout 2019, a total of 62 samples of cheese products were collected
(included in the study), out of which, 20 were delivered by cheese-making
enterprises or sole proprietors directly to our two laboratories of the NIH/MoH
and STANDARD DIALOG for direct chemical analysis of salt in the products
(along with a range of quality and safety indicators); 9 samples were randomly
collected from Yerevan supermarkets (one per each supermarket) by the study
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group itself and tested in the same laboratories; the remaining 33 samples were
tested for salt content by cheese industry units (11 large cheese-making
companies) and, then, upon request of the Food Safety Division of the
Ministry of Economy, the results were reported to the study group (we relied
on accuracy of the data, provided by manufacturer’s laboratories). All the
samples were specified by cheese type only (for grouping of the results in
accordance of their categories above).

Determination of the concentration of chloride (from sodium chlori-
de) in cheese

The content of the sodium chloride in all cheese samples was determined
through measurement of the concentration of chloride ion, using titrimetric
method (with silver nitrate) in accordance with the national standard — GOST
3627-81: details of the method are presented elsewhere [12]. The final result of
analysis for each sample was the arithmetic mean of two parallel measurements.

After determining the salt content in the cheese, the average daily intake
of salt from this product was calculated using the percent product weight as salt
multiplied by the estimated average daily intake of the product (ARMSTAT list
of consumed specific food products [39/). Values are reported as arithmetic
mean, standard deviation (SD), standard error of the mean (SEM, using t test)
and, then, the confidence intervals (95%) and coefficient of variation (CV).

Results and Discussion

The table below shows salt levels in different types of cheese per 100 g.
In general, the salt content in cheese was very high and there was a large
variation in salt content between different types of cheese and within the same
type of cheese. This is evident from high (24,7%) and very high (>30%)
coefficients of variation, referring to relevant CV classifications [6].

Table
Salt content in various types of cheese in Armenia
Cheese category (group) n Mean=+ SD 95% CI CV%
(g/100 g)
1. Semi-soft brine cheese of Lori 25 3,82+1,53 | 3,15+4,49 40,1

type, market leader (N 1) with

preference rate 66%

II. Soft brine cheese of Chanakh

type, N2 bestselling cheese with 25 4,77+ 1,18 | 4,25+5,29 24,7

preference rate 26,4%

II1. Group of 10-12 types of locally

produced cheeses with lower 12 1,85+ 0,98 | 1,23 2,47 53,0

preferences (7,6%) and low salt

content (less affordable)
Weighted average: {(3,82 x 66%) + (4,77 x 26,4%) + (1,85 x 7,6%)} : 100% = 3,92 + 1,40 (CI

3,29 + 4,55)
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Salt levels of popular brine cheese (I-1I categories) were much higher (2-
2,5 times) compared with salt content of locally produced foreign types of
cheese (1,85 g/100g), though the latter are similar to those observed in the UK,
the Netherland and several other countries [14, 24, 29]. On average, the soft
brine cheese of Chanakh type (4,77+1,18 ¢g/100 g) contained the highest
amounts of salt. However, the weighted average (3,92 = 1,40 g/100 g) for salt
content in the overall cheese product (aggregated) was 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 intake of cheese is 28 g [19].
Given the percent salt content of typically consumed cheese (3,92%), the
average daily salt intake from cheese is estimated to be 0.0392 x 28 = 1,1 g salt,
which constitutes 11,2% of the mean salt intake (of 9,8 g/day) in the country.
This percentage exceeds the share that cheese contributes to salt intake in many
other countries such as the UK, the USA, Australia, New Zealand and Canada
[14]: these are known of their rather long history of implementing salt reduction
programmes with reduction targets, set for many salt-containing food including
cheese products.

Conclusion

This research demonstrates that salt content in cheese, commonly
consumed in Armenia, is rather high; there is a wide variation in the salt content
in different types of cheese and even within the same type of cheese. The
product is widely consumed in the country and, with its high salt content,
tangibly contributes to salt intake of the population. When developing a salt
reduction programme, among other salt-containing food cheese can be targeted,
helping to lower the levels of dietary salt.

OueHka cogep:xkaHusi COJIM B ChIPaX, 00BIYHO
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[Ipoananu3upoBaHbl OpUTMHANBHBIE CTaTb M KpyNHBIE 0030pHl (B
OCHOBHOM, aHI‘JIOHBI:I‘-IHBIe), B T.4. TEMAaTUYCCKUC OOKJIaJAbl U PYKOBOJACTBa
BO3, npeacraBnsiomue oKa3aTeNbHBIE NAaHHBIE O TOM, YTO IOBBIILICHHOE
HOTpe6HeHI/Ie COJIM MNPUBOAUT K IIOBBIIICHHUIO KPOBAHOI'O MHAaBJICHUA U, TEM
caMbIM, K pa3BUTHIO psla CepIeYHO-cOCymucThIX 3abomeBanmii (CC3), a
COKpaIleHHE MOTPEOICHUSI COMM MOKET CHHU3HUTH KPOBSHOE NaBJICHHE M PHUCK
accouuupoBaHHbix CC3.

OmnpeneneHo coaepxaHue Xjopuaa HaTpus (MO HOHY Xjopa) B 62
o0pasuax Mpou3BOJUMBIX B APMEHUH TPaIUIIMOHHBIX CHIPOB — JIMIEPOB PHIHKA



84 Menununackas Hayka Apmenun HAH PA 1. LX Nol 2020

(JIopu m Yanax), a Takke MECTHBIX aHAJIOTOB psia 3apyOCKHBIX COPTOB; 33
aHaJM3a BBIIIOJHEHBI ChIpOJENaMH. Pe3ynbpTaTsl pasieneHbsl Ha TPH TPYIIBL C
yUeTOM THIIA MPOAYKTa U CTECIIEHH NpeAnouTeHus notpeduteneii (%) npu ero
BBIOOpE.

Iloxa3ano, 4TO conep:KaHUe COJIM B OOBIYHO MOTPEOIIIEMBIX B ApMEHNHU
COpTax chipa JOBOJILHO BhICOKO (B cpeaHem 3,92 + 1,40 r/100r); ypoBeHb conu
B pa3HBIX THIIAX CHIPOB U JaK€ B OJAHOM THIIC MPOAYKTa (OT Pa3HBIX MPOM3-
BOJMTENCH) cmIbHO BapbupyeT (2-2,5 pasa). ChIpbl COCTaBIAIOT TIPYIIIY
LIMPOKO HOTPEOISIEMBIX MOJIOYHBIX NPOLYKTOB (89,4%, B cpennem 28 1/1eHb),
W T03TOMY BBICOKOE COJEpKaHHE COJU B ChHIPaX BHOCUT OLIYTHUMBIH BKJal B
obmee norpedinenue conu HaceneHueM (11,2%). CrnenoBarenbHO, TIpU paspa-
0O0TKEe TpOTrpaMM IO COKPAIICHHIO TOTPEOJICHUS COJM MOTYT OBITH YCTaHOB-
JICHbI LIeJICBBIE MOKA3aTeNy, KaK Al OCHOBHBIX COJIECOACPKAIINX HMPOTYKTOB
(x71e0, MSICHBIE M3JIENUsl, COYCBI), TaK M JUIA CHIPOB, CIIOCOOCTBYIOIIE CHIDKE-
HUIO YPOBHSI ITpHUEMa COJIH C TTHIICH.

Zuyuunnwiinid unynpuwpwp uywunynn wwiph vk wnh
Junnipju ghwhwwnnmdp

U.U.Luqupgul, 2.8.Uyuiyub, U.U.Nmqupui, .U . Qigptwuuyui,
4.L.Umgjul, U.8nL.Chpjwiyui, (k. U.Unbkthwiyub, .2 MEnpnujut

Yuunwpyb] E ophghtiwy hnpdwsutph b swwnit wjuwmplubph,
wyy pUynd U2U-h phldwnhl qiynygutph b ninkgnygbph Jppnisni-
pil: Zudwdugtt numdtwuhpdws wnppipubph suhhg wkjh pw-
twlubpny wnh vywpnudp phpnud £ wipyut dupdwt pupdpugdut b
npubu hbnlbwip Uh pupp uhpn-winpughlt hhjwinnpemniutbph quip-
quguwl, hulj wnh vywundwt vwhdwbwhwlnidp jupnn L hokgub) wp-
jut Lupnudp b Ypdwnk] hwdwywnwupwt hhjwinnipniuubph qup-
qugdwt nhuljp:

(pnpyty E bwinphnudh pinphnh upnibwynpinitp (pun pinph
hnth) wjwiunuljut huyjuljut guupuntuwlubph osnijuyh wnwew-
wnwptbp Lonh b Qwbwh ywthpubph, husybu twb mEnuljut wpnwug-
poipjut onwphplpyu wypwpwuhoutph 62 udnwpubipnud, 33 uuniy-
utph wtwhqubpt hpwlwiwgyt] Bu wwipugnpswlui $hpdwtkpnid:
Upmynipbtpp pudwin]t) ki kpkp jadph’ hwodh wnbibng wubph nk-
uwlp b uyupnnubph twhipunpnipyut gniguthop (%-p):

NMupqyl] £ np wnph jonmpniip Zwjwunwinid unynpupup
uyunynn wuiph nkuwlubpmd puduljwiht pupdp t (hehtip’ 3,92 +
1,40 ¢/100q), wnh dwlwupnpulip wwbuph wnwppip nbuwlubpod b
unyuhul] by wbuwlh wpunwnpuwiph dbky (nmwuppkp $hpdwtitphg)



Menununackas Hayka Apmenun HAH PA 1. LX Nol 2020 85

nwwnwiymd k 2-2,5-h vwhdwbubpnid: Guptwdpbpph nuunid yuwtph
wnwppbp nkuwlutpp juqunud Bu juyt vygupnd nitikgnn dptpputiph
Junwdp (89,4%, Uhohtip 28 g/op), b, nipkul, wnh pupdp wupnibw-
Ynipjniup wwuph nwppip mbkuwlubpnid qquih tbpppnud E niabund
phwlsnipjutt Ynnuhg vyunyny wnh pughwinip pwbwyh dke (11,2%):
Zhnbwpwp wnh vyuedwh jpdundwbb ninnjus spugplph dowl-
dwt dudwbwl Jupnn o vwhdwtgl) phpwhiaghtt gniguthoubkp htg-
whu wn wwpnibwlnn hhdtwlwt ywwnpuunh vbiqudptpph  (hwg,
duwdpbpp, unniutikp), wjtybu b wwuph wmwppbp wkuwlutph hw-
dwpl npwing hul tuqkgutng ubtinh htwn pugnigng wnh pwbwlp:
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