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Introduction

Excessive use of salt lead to development of noncommunicable diseases, especially to hypertension [1,
2, 3, 4, 5].The WHO Global Action Plan for the Prevention and Control of NCDs 2013-2020 (Geneva, 2012)
called for a reduction of population salt intake by 30 percent by 2025 [13, 14, 15, 15, 16, 17]. There was no any
data on salt content collected under the fourth National Survey on Nutrition 2010 and the STEPS survey on
the prevalence of noncommunicable disease risk factors 2005, 2009 and 2013. Thus, this is first time ever, the
detailed data on salt content was collected and analysed.

Materials and Methods

Fifty two food production and food handling organizations were enrolled during 2011-2012 through cross-
sectional survey. In total, 251 samples from 43 types of meals were tested NaCl ion by titer method in the
laboratory of National Center of Public Health and statistical analysis were done by running SPSS package,
Version 19. The ethical approval has been obtained from the Ethics Committee of the Ministry of Health in 2011
(Resolution No. 14).

Results

An average content of salt was 0.94 g/100 g (SD 0.42, 95%CI 0.90-1.00) in the commonly used meals from
mass catering services. For example, soup has content of 0.86 g/100 ml (SD 0.23, 95%CI 0.81-0.91) of salt;
fried meal has 1.03 g (SD 0.41, 95% CI 0.95-1.12); buuz — meat dumpling, khuushuur- fried meat dumpling,
buns, pirojki —russian fried dumpling, fried sausage, hot dog, hamburger, pizza and other fast food -1.12 g/100
g (SD 0.34, 95%CIl 0.93-1.14); vegetable salad and meat snacks 0.90 g/100 g (SD 0.62, 95%CI 0.77-1.18); tea
-0.69 g/100 ml (SD 0.50, 95%CI 0.49-0.92) of salt.

Conclusions

Eighty five percent of Mongolian commonly consumed food were classified as "high salt” content. Mongolian
meal recipes for mass catering services that 1 portion of meal contains 1 g salt. The study results will serve as
an evidence-based recommendations to further revision of the current recipes. Thus, it is important to renew a
salt content in 100 g of foods based on international recommendations.

Keywords: fast food,fried meals, meat snacks, salt, soup, tea, vegetable salad
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Opuwun

Xangeapt 6yc eBuvMH (XBO) Hb O3NXMWH XYH
amblH eBuYnern, Hac BapanTbiH ron wanTtraaH 6ok
6ariHa, XbO-Huin Hac BapanTbiH WanTraaHg 3ypx
cynacHbl eBYMH (48%), xaBaap (21%)-biH eBunen
AaBamMranmk 6ariHa. JOMB-biH Toouooroop 2030
OH raxag XbO-Hui HUIT Hac BGapanT 55 casg xypax
maragnantan 6anHa. [JaBcHbl Mnyyaan Xxaparnas
Hb XBO, ganaHrysa apTepuiH papanTt WKXCax
SPCONNIAT HAMITAYYIDK, apTEPUNH AapanT UXCanT
Hb O3NXMIAH XYH aMblH Hac 6apanTbiH WasnTraaHsbl
13%, TapxuHbl LyC XapBanTbiH Hac GapanTbiH
wantraavbl  51%, 3ypXHUA LWWUrO33CUMNH Hac
GapantbiH wantraanbl 49%-nir Tyc TyC 9335X
banHa [1, 2, 3, 4, 5].

MoHron yncelH xyH am 2014 OHbl XWUNWAH 3LCUIAH
6angnaap 2 cas 930.3 maHra (apartandyya 48.7%,
amartanyyyq 51.3%) 6aiiHa. HUiAT xyH amblH 68.1%
Hb XOT cyypuH ra3ap, 31.9% Hb xegee ambAapu
6ariHa. HacHbl 6yTL23p aBy y3Ban 15- 64 HacHbI XyH
am 68.8%, 65-aac g33ww HacHbl XyH aM 3.8%-uiir Tyc
TycC 3335k 6anHa. XyH amblH gyHAax HacnanTt 69.11
xun (amartan 75.01, apartan 65.42) GaviHa. 2013
OHbl Gavignaap A3MXWIAH yNC OpPHYYAbIH XYH amblH
AyHOoax Hacnantaac xapaxag Moxron ync 157-pt
6uumracaH barHa.

MoHron yncblH XyH amblH AyHA xangsapTt 6yc
OBYMeNUIAH TIPryynax wantraaH 6omk Ganraa 6a
2013 oHbl 6avignaap 10 000 xyH amz 7091.8 Horgox,
2003 oHTOM xapbuyynaxag 10 000 xyH amg 1-2.5
[axvH HAMaracaH baiiHa.

2013 oHA XYH aMblH Hac 6apanTblH HUAT WanTraaHsl
35.1%-niAr  3ypx-cydacHbl TOITOSMLOOHbI  ©BYMH,
23.4%-wir xasgpap, 17.2%-wir ramtan Xxopanoro,
Hac GapanTblH ragHbl WwanTraaH, 8.4%-uir xoon
bonoscpyynax TOrTonuUoOOHbl  ©BYMH,  3.4%-uir
ambCrasnbiH TOrTONLOOHbLI ©BYMH 333K baiiHa.

1995 OHOOC XOWLL XYH aMbIH HAac 6apanTbIH TIPryynax
WwanTraaHg 3ypx-CyAacHbl TOMTOMLUOOHbI  ©BYMH,
XaBgap, ramTan Xopanoro, Hac GapanTtbiH ragHbl
lwanTraaH OpX WM MPax TyTam 3Arasp ©BYHWI
yrnmMaac Hac 6apcaH XyHui TOO HAMaracaap baviHa.
Tyxann6an, 2013 oHA 3ypXx-CyAacHbl TOrTOMLOOHbI
eB4YHeep 5500-6000 xyH (Hac BapcaH 3 xyHui Har),
xaBgpaap 3500 rapyw xyH (5 xyHui Har) Hac 6apcaH
GaviHa.

MoHron yncelH 15-64 HacHbl XxyH ambiH 27.3%
(apartondyyannH 30.5%, smartanuyyauiH 24.5%)
apTepuiiH JapanTt UXCANTTAW; HUAT XYH aMblH 36.9%
XBO-eep eBunex apcaan eHaepTtan (3-5 apcpan
XaBcapcaH) baliHa [6)].
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Xoon, XYHCHUI BYT33rasXyYHWA JaBCHbI aryynam-
XUWAr cyanax Hb XYH aMblH OaBCHbl X3PArmasaHui
39X YYCBIpwWir Tortoox, Oyypyynax apra 3ambir
TOOOPXOMMNOX LUMHXI3X yXaaHbl HOTONroo 60k
erger. Monron yncag 1992, 1999, 2004, 2010
OHyyAa[d XWArOC3H XOOM TAKISMUAH YHOICHUM
cypanraa; 2005, 2009, 2013 oHf XMIUrACcoH XanasapT
OyC ©BYHWI 3PCOSNT XYYMH 3YANCUAH TapxanTblH
TYBLUMHTOITOOX YHA3CHWUA cyganraaHg XYHCHWIA
OYT3r4axyyHUii  OaBCHbI - aryynamxuiiH Tanaap
Tycrargaaryw tom [6, 7, 8, 9, 10, 11, 12].

XYH aMblH AaBCHbI Xaparnaar byypyynax Hb XbO-Heec
COPrynNaxX NX33X3aH yp AYHTIM apra Xxamxa3 60noxbIr
O3NXWIAH yNC OpHYYAbIH TypLunara xapyymk 6anHa.
[O3MB-aac 2025 OH raxag A3MNXWIH XYH aMblH AaBCHbI
xaparnaar  30% Oyypyynax 30punT A3BLUYYITX,
BonoBcpyyncaH XYHCHWUWA OyT33rgaxyyHWn OaBCHbI
aryynamxunr cygnax, dyypyynax apra xaMxas aBy
X3PINKYYIIXMIAT TULLYYH OPHYYAbIH 3aCruiiH rasapT
3eBnemx donrocoH [13, 14, 15, 15, 16, 17].

MoHronuyyablH HANTAAM X3P3rna4ar XOOMHbl AaBCHbI
aryynamkumr cyaarmk, OfOH YNCbIH CTaHgapTTan
XapbLyynaH YHaMnrad erexef CyganraaHbl axrblH
30pUITO opLUMX GariB.

MaTepuan, apra 3yi

Cypanraar aHanuTUK cydanraaHbl — arluHrnidH
cypanraaHel 3arsapaap 2011-2012 oHO XWIAC3H.
YnaaHbaatap XOTO4 HWATUAH XOOMn YWNABIPMan
yuinuunraa  apxangar 52 Gawryynnarbir  SHIMAH
caHamcapryi TyyBpWWH apraap COHIOH aBM
cypanraaHg xampyyncaH. Cyganraa Hb  TOOH
M3493MaN uyrnyynax aprag yHAScnargcoH — ba
[OaBCHbI aryynamvxuiir nabopaTopyinH LWNHXWUITISHWN
apraap TortoocoH. CypanraaHbl axrblH XYP33HA
XOOSHbI HUAT 251 0aax (wenTari xoon 64, 1l xoon 89,
TypraH xoon 40, uan 19, max 60roH HOrooHbI 3yyLu 35,
Oycag 4) uyrnyymnx, 4aBCHbI XITOPbIH UOHBIT TUTPUIAH
apraap HOMYT-uinH Jpyyn MaHauinH nabopatopug,
TOOOpXONNcoH Gereen aprelH M3gpamx YaHap 0.2
mr/r 6ancan [18, 19]. CratucTuk Bonoscpyynantbir
IBM SPSS Statistics 19 nporpamm g3sp rynuaTrax,
OyHOAX  y3YynanTyygauur — TOOUOX,  Xonmborgox
CTaHOapT, TEXHWKWUIH LWaapanaryyara xapbLyynas
[20, 21, 22]. CypanraaHbl €c 3yvH acyyaneir AMHA-
Hbl [opraaax AHaraax yxaaHbl EC 3yiiH XxsiHanTbiH
XOpoOHbl xyprnaap 2011 oWbl 7 pyraap capg
Xananuyymx, (xypneiH Tortoon  Ne14) cypmanraa
XWUIAX 36BLUSOPIINIAT aBCaH.

Yp AyH

HuiATMH xoomnHbl raspyydag xygangaH Gopnyyrx
Oy x00MHbl AaBCHbI aryynamxuir (n=251, Tyc 6yp
100r) cyanaxag oyHaxaap 0.94r/100r (C1.xa3 0.42,
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95% MM 0.90-1.00) paBc aryynargax 6anHa (3ypar MOHIONYYYAbIH HUWATNAM X3P3rnaaar X0OSHbl AaBC
1). Yr y3yynantuiar onoH yncelH ctangapt (0.3r/100r, CTaHgapTag 3aacaH xamxkadHaac 0.65r-aap ux (95%
“0aBCHbl  33prMAH  daBCTan’)-Talm  XapbLyYrx, 0.60-0.70, p=0.001) GaiHa.

H3r TeBWWH XamaapanT “t” TecTasp Lwanraxag

250

200+

(n=251, Mean 0.94g per 100g
150 (SD 0.42, 95%CI 0.90-1.00)

100

Number of samples

50

! I I I I
.00 1.00 2.00 3.00 4.00
Figure 1. Average salt content in commonly consumed meals of Mongolians

Table 1. Mean salt content in soups (g/100ml)

Mean 95% ClI
Meals type & name (g/100mi) St.Dev Cower Upper
Noodles & meat soup 0.79 0.18 0.65 0.92
Vegetable & meat soup 0.99 0.27 0.86 1.20
Dumpling soup 0.80 0.23 0.63 0.99
Meat soup 0.71 0.27 0.55 0.87
Rice & meat soup 0.89 0.16 0.75 1.12
Broth with meat balls soup 0.98 0.12 0.86 1.08
Rib soup 0.80 0.24 0.60 1.03
Fired vegetables & meat soup (huitsaa) 0.94 0.12 0.84 1.05
Mulligan soup 0.93 0.23 0.74 1.10
Bantan (meat soup with flour) 0.83 0.22 0.71 1.02
Total 0.86 0.23 0.81 0.91
XycHarT 1-23ac xapaxag, Oyx TepnuiiH LenTal Xoor, cypanraaraap ayHaxaap 1.03r (Ct.Xa3 0.41, 95%

sinaHrysia HOrooTon Lues, GeepeHxmin MaxTan Lien M 0.95-1.12) paBc aryynargax 6GanHa. [aBcHbl
xamruinH mnx pasctain (0.99r/100mn; 0.98r/100mn) aryynamx Hb XOOfHbl H3p Tepreec XxamaapaH
BariHa. cTatMcTuk adv xonborgon OGyxwn Anraatam GarHa
XyypcaH, wapcaH 16 TepnuiH 89 X00NOHA XMNCAH (p=0.001, XycHarT 2).

Tables 2. Mean salt content in fired meals (g/100g)

Mean 95% Cl
Meals type & name (g/100ml) St.Dev Lower Upper
Fired rice & meat 0.89 0.33 0.67 1.13
Goulash 0.87 0.22 0.73 1.05
Fired vegetables & meat 0.91 0.08 0.86 1.01

Potato casserole 1.06 0.26 0.90 1.46
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Tsuivan (meat, vegetables & flour) 1.04 0.28 0.86 1.25
Fired meat 0.79 0.17 0.65 0.94
Fired mushroom & meat 1.62 0.21 1.44 1.85
Fired egg & meat 0.85 0.12 0.67 0.96
Fired pepper & meat 0.88 0.18 0.73 1.03
Spaghetti 1.11 0.32 0.84 1.35
Teftel 1.10 0.33 0.86 1.29
Fired fish 1.82 0.50 1.45 2.19
Fired chicken 0.96 0.20 0.77 1.17
Fired dumpling 0.90 0.27 0.69 1.13
Fired liver 0.60 0.13 0.51 0.70
Fired rib 0.99 0.65 0.53 1.54
Total 1.03 0.41 0.95 1.12
XyCHarT 2-T1 pgypbAcaH wapcaHd, xyypcad 100r XaMmrmiH  ux gasctanm  (1.82r/100r; 1.62r/100r)
XOOJIOH/, aryynargax Oy [paBCHbl AyHAaX OaliHa.

xamx33 (1.03r, Ct.Xa3 0.41, 95%MM 0.95-1.12)-r
ctangapt(0.3r/100r)-Tan  XapbLyymX, HIr TOBWIH
XamaapanTt “t” TecTasp Wwanraxag craHgapTag
3aacaH xamxa3H3ac 0.73r (95%WM 0.65-0.83)-aap
ux gaectan bariHa (t=16.9, p=0.001). WapcaH 3arac,
MeerTan xyypra Oyca X0OonToW XapbLyynaxag

Byys, xyywyyp, MaHTyyH Oyy3, NMpOLLKM, LlapcaH
3arigac, xortgor, rambyprep, nuuua (n=40) 39par
TYPraH XOOJNOHA, XWIC3H cypanraaraap AyHaxaap
1.12r/100r (Ct.xa3 0.34, 95% WM 0.93-1.14) pasc
aryynargax 6aviHa (p=0.03, XycHarT 3).

Table 3. Mean salt content in fast food (g/100g)

Mean 95% Cl

Meals type & name (g/100ml) St.Dev Lower e
Buuz 0.92 0.26 0.71 1.13
Mantuun buuz 0.92 0.27 0.72 1.14
khuushuur 0.86 0.30 0.61 1.16
Peroski 0.90 0.16 0.76 1.03
Fired sausage 1.17 0.47 0.80 1.58
Pizza 1.42 0.36 1.11 1.72
Hotdog, cheeseburger and 1.27 0.05 1.10 1.18
hamburger

Total 1.12 0.34 0.93 1.14

XycHart  3-T1 pgypbacaH 100r TypraH  X0OnoHA
aryynargax Oyl gaBcCHbl OyHOaX Xamxka3 (1.12r,
Cr.Xa3 0.34, 95%WM 0.93-1.124)-r craHgapT
y3yynant (0.3r/100r)-Taln xapbLyysiiK, H3r TOBWINH
XamaapanTt “t” TecTasp wanraxag craHgaptag
3aacaH xamxkasHaac 0.73r (95%WNM 0.63-0.84)-aap
ux bariHa (t=16.6, p=0.0001). MeH nuyua, xoTaor,
Yyecbyprep, rambyprep 39par TYPraH X0O0n XaMruiiH
nx gaectan bariHa.

LaviHel 19 gaaxua XWincaH cypanraaraap AaBCHbI
ayHpoax aryynamx 0.69r/100mn (Ct.xa30.50, 95% 1M

0.49-0.92) 6GawHa. Yr y3yymanmTWAr OfIOH YMCbIH
ctangapt (0.3r/100mn)-Tar xapbLyyImK, H3r TOBUIH
XamaapanTt “t" TecTasp Wwanraxag craHgapTag
3aacaH xamx33H33c 0.39r (95%NM 0.15-0.64)-
aap ux paBec aryynargax 6ane (t=3.38, p=0.003).
BaHwTar uanHg 0.88r/100mn (Ct.xa3 0.26, 95%
M 0.71-1.10); cyyTai uaiHg 0.68r/100mn (Ct.xa3
0.61, 95% WM 0.34-1.20); xap uaiHg 0.43r/100mn
(95%WM 0.22-1.0) paBc Tyc Tyc aryynargax 6anHa
(Bypar 2).
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Figure 2. Mean salt content in tea (g/100ml)

Tepen GypuitH HOrOOHbI canaT, MaxaH 3yyw (n=35)-
Hbl AgascHbl AyHaax aryynamx 0.90r/100r (Ct.xa3
0.62, 95%WM 0.77-1.18) GaiiHa. ByTaargaxyyHui

H3p TOPMUIH XyBbA AABCHbI aryynamxug cTaTucTuk
ay xonborgon Oyxuii snraa axurnargaxryi 6anHa
(p=0.58, XycHarT 4).

Table 4. Mean salt content in saladand meat snacks (g/100g)

Mean 95% ClI

Meals type & name (9/1 OOmI) St.Dev _
Fresh vegetables salad 0.68 0.37 0.40 1.11
Potato’s salad 0.90 0.22 0.70 1.1
Carrot salad 1.03 0.36 0.72 1.42
Cabbage salad 1.07 0.95 0.46 2.08
Eggs salad 0.56 0.16 0.41 0.69
Meat snacks 1.12 0.29 0.86 1.34
Khanchan’s 1.29 1.22 0.42 2.58

Total 0.90 0.62 0.77 1.18

XycHart 4-g pypbacaH gyHgax yayynant (0.90r,
Cr.xa30.62, 95%WM  0.77-1.18)-r  craHgapT
(0.3r/100r)-Tan xapbLyyImK, H3r TeBUIH xamaapanT “t”
TECTI3p LWanraxag cTaHaapTad 3aacaH XaMK33HI3C
0.65r (95%WM 0.43-0.86)-aap vx Aasc aryynargax
baiHa (t=6.17, p=0.000).

Xanuamx

MoHron yncblH XyHCHWW cTangapTyyAag TyxauH
6yTaargaxyyHui 100r-g aryynargax 4aBCHbI X3MXKI3
TOOOPXOW Tycrargaaryi, MeH HUATUAH XOOMHbI
)KOp, TEXHOMOrMA OAaBCHbI OpL, X3aMx3ar 1 mopuoa
1rbalixaap eHaep TortooracoH 6GanHa. HYB-
biH XXAAB, OOMB-biH xamTapcaH XyHCHUIA 3px
3yriH Komuce (X33K)-ooc ync opHyyaan 3eBnemx
6onrox 6y Codex Standard for Food Grade Salt.

CODEX STAN 150 (1985, 1997, 2006); Guidelines
for Use of Nutrition Health Claims.CAC/GL23(1997,
2004, 2013) 339par crangapTag 3aacHaap 100r-g
aryynargax OaBCHbl X3MXK33rasap Hb XOON XYHCHWN
6yTaargaxyyHuir “gascryi” (0.005r/100r); “maww 6ara
nasctan” (0.04r/100r); “6ara gasctan” (0.12r/100r);
“oyHn  39prmnH  pgasctan”  (0.13r-0.6r/100r);  “nx
nasctan” (>0.6r/100r) rax 5 aHruncaH OGangar
[18, 20]. bugHwi cypanraaHbl yp AYHT KOAEKCUIH
033pX 2 cTaHpgapTTail xapblyynaxag cyganraani
XamparacaH HUAT X0onHbl AeHrex 0.8 xyBb (95% VM
0.0-2.0) Hb “bara pasctan”; 14.3 xyBb (95%WM 10.0-
18.7) Hb “OyHA 33prunH faBcTan”, AUKN3aHX Oyloy
84.9 xyBb (95% WM 80.5-89.67) Hb “wx gascTan’
6ariHa (p=0.001, XycHarT 5).
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Table 5. Classification by salt content of commonly consumed meals of Mongolians

Meals type N Low salty Medium salty High salty
(%, 95% VM) (%,95% M) (%,95% M)

Soups 64 - 12.5(4.7-20.3) 87.5(79.7-95.3)

Fired meals 89 - 6.7(2.2-12.4) 93.3(89.6-97.8)

Tea 19 10.5(0.0-26.3) 42.1(21.1-63.2) 47.4(26.3-68.4)

Salads 35 - 25.7(11.7-40.0) 74.3(60.0-88.6)

Fast foods 40 - 7.5(0.7-17.5) 92.5(82.5-100.0)

Others 4 - 2.0(50.0-50.0) 2.0(50.0-50.0)

Total 251 0.8(0.0-2.0) 14.3(10.4-19.1) 84.9(80.5-88.8)

HWATUAH  XOONHbI raspaap  YUNNYAyynaryauiH 2. WHO. Global Status Report on Non-
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Tanapxan

OHOXYYy cypanraar siByynaxaf A3MXIar y3yyrcsH
Huiirmuind 3pyyn MaHauiiH YHaacHuid Tes, [JanxuiiH
Opyyn ManguiiH baviryynnarsiH xamT onoH; LUYTUC,
OtroH ToHrep [C, OpunoH [s3g  CypryynuiH
OKYTHbI 300ruiiH rasap; HOMI, CBO-uiH 3MH,
“‘Max umnekc” XK, “Tanx uuxap” XK, “Toéo” XK-
WAH axunygdbliH UanHbl rasap; “BBQ Chicken”,
“Baaxunn”, “Ben Joe™Jin Hi and I”, “Hanamn” 33par
pectopaH; “YkpawiH MoHron 3oor”, “Toxunor 3oor”,
“Hapnar 3oor”, “Antan Toopoi”, “YKapranaH”, “XaaH
Oyy3” 39par 3oo0rvitH rasap; “lWumt Byys”, “Tanct’,
“Huiicnan”, “Oen”, “Hapantyyn”, “LlayraH 6yys’,
“‘Ramon”, “Freedom”, “XoHrop”, “3yH uar”, “basnar
Byy3”, “MoHron xaaH” 33par KaderiHbl XamT OfoHA,
YVH COTFANUIH Tanapxan Unapxmnmk, axrblH eHaep
amxunT xycbe!

TaHunyax, HUlimsax caHas e2CeH:
AHazaaxbiH WUHX/3X yXxaaHbl OOKMop,
npogpeccop b.bypmaaxas



