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Background

Vitamins are nutrients essential for human health. They act as coenzymes that help trigger important
chemical reactions necessary for energy production. Reference values for vitamins help physicians
evaluate the health status of patients and make clinical decisions. The aim of this study was to determine
the mean values and reference intervals for some water-soluble vitamins of Mongolian adults.

Materials and Methods

Three hundred and forty healthy adults (170 males and 170 females) of 17 to 69 years of age were
selected for the study based on CLSI C28-P3 criteria Defining, establishing & Verifying reference
interval in the clinical laboratory; Proposed Guidelines. The study was approved by the Resolution
No.76 of 2018 of the Medical Ethics Review Committee of the Ministry of Health. Informed consents
were taken from the selected individuals. Morning blood samples of the participants were collected
under aseptic conditions. Levels of vitamins B, B, B,, and vitamin C were measured using a high
performance liquid chromatography method. The lower- and upper reference limits were defined as the
2.5th and 97.5th percentiles, respectively. The data were analyzed using SPSS and Excel programs.

Results

The mean blood level of vitamin C was 11.88 mg/L (95% CI 10.47-13.29) for men and 9.62 mg/L
(95% CI 8.11-11.13) for women. The calculated reference interval for males was 1.40-19.40 mg/L
and 1.17-18.04 mg/L for females. The mean concentration of vitamin B, in the blood of males was
938.45 ng/L (95% CI 747.22-1129.68) and that of females was 864.03 ng/L (95% CI 603.81-1124.25).
The reference interval for vitamin B,, was 233.03-1597.00 ng/L in men and 132.45-1623.86 ng/L in
women. The mean level of vitamin B, was 8.47 ng/mL (95% CI 5.64-11.30) for men and 6.91 ng/mL
(95% CI 4.89-8.93) for women. The calculated reference interval for this vitamin in males was 1.04-
24.74 ng/mL and that in females was 1.04-21.46 ng/mL. As for vitamin B, the mean concentration for
men was 44.42 ng/mL (95% CI 37.01-51.83) and for women was 34.67 ng/mL (95% CIl 29.97-39.39)
with the reference intervals of 5.90-79.02 ng/mL for men and 5.27-61.72 ng/mL for women.

Conclusion:

The reference values for vitamins B, B,, B,, and vitamin C of Mongolian adults do not differ significantly
from those observed in other populations. The calculated reference intervals can be used in the

practice of health laboratories.
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YHaacnan

ButamMuH Hb XyHWA 3pyyn M3IHOSO 3annwrym
LWaapanaratan TaxaanT 6oauc oM. XyHuin duen
BUTaMWH Hb ONOH TOOHbI (hepMEHTUIH By TLSA OpXK
60OMUCbIH  CONUMLOOHBI BUOXMMUIAH  ypBanyyadbiH
canwryn xacar 6ongor [1]. >Knwasanban, BuTamuH
B, Hb HYYpC ycHaac aHepru rapraxag OposiLoxooc
ragHa yrnaaH 3acuiH OonoBcpoxog Liaapanarartam
Ganpar [2] 6on BuTaMuH By Hb 3cuiH xyBaargax
fBuan oponugor [2] GanHa. XapuH ButamuH B,
Hb 0E30KCUPUOOHYKNENHbI XY4NUIAH BOMOH LIYCHBI
3CYYOWUNH CUHTE3[ 3ainLWryi Xapartam 6a TapXxuHbl
X3BUMH YN axunnaraang waapanaratan 6anaar
[3]. ButamuH C Hb konnareH, sic, LLepMec, Mereepc
YYCaX, Tepen OypuiH Xanasapbir 3C3pryyuax,
ToMep OGONOH 33CUMH LUMMIrA3X YN saBUyyaan
yyxan yypar rynuatragar 6aviHa [4].

OBYHMI  OHOLIMMATOO, 3AMYUNTA3HUA  Yp  AYHr
YHAMaxag aMY Hap NabopaTtopumnH LWNHXUITISHWUA
OYHr naBnax X3aMmKasToW Xxapbuyynad AyrHant
rapragar. YyHO MaHah  9pyyn  MOHOUMH
nabopatopuvyn  ragaagblH  M3pPraxnunH  3x
YYCB3P33C aBcaH 3CB3N LUMHXWUT33HO, XOParnax
OyI OHOLLNYYPbIH YNAB3PM3rYUiiH 3aacaH nasrax
XAMXKI3r awmrnax 6arHa.

3opunro

BugHuiA  yr  cydanraaHbl  30puNro  HacaHg
XYPAryauMnmH uUycaH paxb ycaHh yycdar 3apum
BUTAMUHbI AyHAax OOnMoOH naBnax XamXkaar
TOAOPXONNoXoa opLUCOH 60MHo.

Apra 3ym

OMHan3ymH nabopartopuiiH cTaHgapTblH
XYP33N3Hra3C rapracaH 3aMHanN3ynH nabopaTopuiiH
naenax Xxampkad TOrToOX apradnansiH [5] garyy
OonoBcpyyncaH LWaapanaryyabir xaHracaH 17-
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70 HacHbl 340 (170 apartan, 170 amMarTan) XyHun
Xypaaryyp cygacHaac erfeeHUn LYCHbl O33KUNTM
SMHINTMMH  nabopaTopulH Hexueng craHgapT
apraap [6] aB4 uycaHn BuTamuH B, BuUTamuH
B,, Butamu B,, 60noH ButammH C-uidH TyBLUMH
TOOOPXOMIOX  LUMHXUIFA3r eHOep  y3yynanTtag
LWWNHIOHMIA  XpomaTtorpaduinH  apraap [7] Xuixk
rYMUaTraB.

LWMHXUNT3SHUIA OYHITUAH CTATUCTMK BOonoBcpyy-
nantbir Excel nporpaMmbIr awmnrnaH rynuatraxaad
OYHOAK XOMXKIBHUA UTTANUAH Myxuir 95%-map
TOITOOX, JlaBrax X3MXK33HWWA 004 Xs3raapbir
TapxanTtblH 2.5, 0334 xa3raapbir 97.5 nepceHTUnNb
Havixaap Tyc TyC TOOLOOMOH rapras.

Cypanraar Xxapankyynaxuur 3pyyn  M3HOUAH
samHbl AHaraax yxaaHbl &C 3yWH XSHanTblH
XOpOooHbl 2018 OHbI 76-p TOrTOONOOP 36BLLUEOPCEH
BonHo.

Yp AYH
CypanraaHg opornuoryabiH UycHbl C BUTaAMUHBI
ayHoax xamxkad 10.76 wmr/n GancaH 6a

amarTanyyyauii C ButaMuHbl TyBWWH (9.62 mr/n)
apartanyyygmnxaac (11.88 wmr/n) Gara 6Ganraa
(p=0.007)Hbaxkurnaraas (XycHarT 1). B, BUTamMmHbl
HUAT gyHOax xamxkd3 904.62 Hr/m Gawx, yr
Y3YYIIANTUIMH XyBbA, XYNC XOOPOHAbIH CTAaTUCTUK a4
xonborgon 6yxun anraa axvrmargcanryn (p=0.76).
Opartan cyanyynarygbiH UycHbl By BUTamuHbl
XOMX33 (8.47 Hr/Mn) aMarTanyyyamnxaac (6.91 Hr/
mn) eHgep (p=0.00) 6aricaH 6a yr BUTAaMUHbI HUNT
OyHOaX XaMxka3 7.56 Hr/mn Gannaa. LlycaH paxb
B, BMTaMuHbI TYBLUMH 3p3rTav cyanyynarygan,
44.42 wr/mn GarnicaH Oon amartTanyvyygsg apan
fara (34.67 Hr/mn) GancaH 6OMOBY 3HaXyy snraa
Hb CTaTUCTMK a4 xonborgon Oyxun GancaHryn
(p=0.24).

Table 1. Mean values of vitamins B, B, B,, and vitamin C

Sex Vitamin C (mg/L) Vitamin B,, (ng/L) Vitamin B, (ng/mL) | Vitamin B, (ng/mL)
Males 11.88 938.45 8.47 44.42

(95% CI1 10.47-13.29) | (95% CI 747.22-1129.68) | (95% CI 5.64-11.30) | (95% CI 37.01-51.83)
Females 9.62 864.03 6.91 34.67

(95% CI1 8.11-11.13) | (95% CI 603.81-1124.25) | (95% CI 4.89-8.93) | (95% CI 29.97-39.39)
Total 10.76 904.62 7.56 39.22

(95% Cl 9.72-11.80) | (95% CI 753.30-1055.94) | (95% Cl 5.92-9.20)

(95% Cl 34.91-43.53)




BMOAHATAAX

XYCHAIT 2-T HSrTraH TycracaH BUTaMUHyyOblH
naBrax X3MX39H33C Xapaxad 3parTanyyyaniH

naenax xsasraap 3MarTanyyygunxaac bara 3apar
eHaep Gairaa Hb axurnargnaa.

Table 2. Reference intervals for vitamins B, B, B,, and vitamin C

Sex Vitamin C (mg/L) Vitamin B, (ng/L) | Vitamin B,(ng/mL) | Vitamin B, (ng/mL)
Males 1.40-19.40 233.03-1597.00 1.04-24.74 5.90-79.02
Females 1.17-18.04 132.45-1623.86 1.04-21.46 5.27-61.72

Xanuamx cyganraaraap TOOLIOOMOH  rapracaH [OyHTan

CyynuiH Xunnyyasg ycaHn yycgar BUTaMUHyyn
Gorox B, B, B,, 6ornoH C ButammHyyabIr XyHui
LuycaH4 TOOOPXOWSCOH cyganraaHbl OyH MaHan
yncag TyH xoBop Gawvigar 6a 134raspuiH nasnax
X3MX33I TOrTOOCOH aXWIn OrT XMIraaaryn barHa.

MaHan opoHa xwuincaH PJlaHgep HapbiH 6-36
capTan XyyxayyauiiH uycaHa B, BUTaMUHbI XaMka3d
Topgopxonnoxon 8.94 Hr/mn 6aricaH [8] Hb OuaHui
TOITOOCOH AYHAX X3MX33H33C Bara 33par eHaep
Oavraa 6oMnoBY XyyxgumH UycHbl B9 BUTaMUHBI
XOMXK33 HacaHA4 XYParcaumxaac Snnumryn eHpep
Gangrunr ragaagblH cyanaadng TortoocoH banaar

9.

Mapaag opHbl cyanaaygbliH XUAXK FYWLUITIACAH
cydanraaHbl  OYHTOM  OUOHWA  TOOQOPXOMIICOH
OYHr  Xapbuyynaxag, Xuwaanbtan McnaHumH
cyanaaygbiH [10] TortoocoH 18-65 HaCHbIXHbI
B, BuTamuHbl nasnax xasraap 2.2-18 Hr/mn,
MOH YranAblH HacaHg xypar4guiH B9 BuTamuHbl
naenax xssraap 4.17-20 wr/mn [11] 6GancaH Hb
OVaHWMIA TOOOPXOWIICOH NaBnax X3MXK33TaW arb

anb Hb ToXxMp4 barHa.

Hospx xoép cypanraaraap mMeH B,, BUTaMuHbI
TYBWMHI  Togopxomnoxod WcnaHunmH HacaHa
XyparygumH naenax xsasraap 213.8-763.3 Hr/n
OancaH [10] 6on YraHgblH cygnaadiblH TOITOOCOH
naenax xamxasd 117-1158 Hr/n GancaH Hb [11]
OMOHUIA TOOLIOOMNOH rapracaH faBnax X3aMXKI3TaN
orponuoo bannaa.

HacaHpg xyparyaniH uycaHg B, BuTamuHbl nasnax
X9MXK33 TOITOOCOH HopeermnH  cyganraabl
ayH (5.68-55.11 Hr/mn) [12], meH AMepUuKniiH
cyanaayvgblH TOOOPXOWIICOH yr y3yynant (4.91-
49.51 Hr/mn) [13]-33c GuaHun cyganraaHbl OyH KX
3epyyryn bavHa.

lepmaHbl cyanaavng 300 HacaHg XypardyauinH
uycaHg C  BuWTamMuMHbl  JlaBrmax  Xxs3raap
Togopxounnoxon 5-15wmr/n rapcaH [14] 6a MeH
AMepUKNIAH cyanaayvgbliH TOrtoocoH C BUTaMUHBI
AyHOax xamxa3 9.05 mr/n [15] GaiicaH Hb TyC

aynuax danHa.

OyrHant

OHOXYY Cyaanraaraap TOrTOOCOH LycaH Adaxb B,
B, B,, 60noH C BuTamuHyyabiH ayHaax 6a nasnax
X9MX33 ragaaj opHbl cyanaavygblH TOOOPXONICOH
XOMXK33TaW onponuoo 6anHa. MoHron HacaHf
Xypar4auiiH B, By, B,, 6a C BuTamuHbl nasnax
XOMXKI3IM 3pYYyN M3HOUNH NabopaTopunH NPaKkTUKT
awmrnax 60noMXKTON oM.
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