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CaxeTak

VcxpaHa npeactaBiba jegaH of KibyyHMX dhakTopa Koju yTU4dy Ha oudy-
Bake 3ApaBrba, NpeseHUMjy Bonectn u onTuManHo yHKUMOHNCaHE
opraHmama. Vlako Mre4Hu Npon3Boamn Majy BaXKHO MECTO Y HyTPUTUBHO
YPaBHOTEXEHO] NCXPaHU, HMXOB cacTas, @ NocebHO cappxaj nakrose,
Moxe 6utn of nocebHor 3Havaja 3a ocobe ca crneumduyHUM npexpam-
6eHnm notpebama. Y osom pagy y 40 ysopaka MneyHux npou3soga ca
TpxuwTa beorpaga ogpehuBaH je cagpaj nakro3e NPUMEHOM EH3UM-
CKO-CneKTpodoTOMEeTpujcke MeToae. AHanManpaHu cy nacTepusoBaHO
mIeko, dhepMeHTUCaHV NPoM3BOAN U pasnuunTe BpcTe cupesa. [Jobuje-
HW pe3ynTaTu Mnokasyjy Aa nactepusoBaHO Mneko nma bnaro nosehaHe
BPEAHOCTY NaKTo3e y OAHOCY Ha AeKnapucaHe, anu y OKBUpYy nponuca-
HWUX TonepaHumja, oK hepMeHTUCaHN NPON3BOAUN NCMOSbaBajy OYeKMBa-
He Bapwjauuje ycnen aktuBHocTu BakTepujckux kyntypa. Koa cvupesa cy
yTBpheHe HajHWKe unu HepeTekTabunHe BpeAHOCTU NakTo3e, HapoyYnMTo
KOA, eKCTpaMacHUX W TEXHOMOLLUKM MHTEH3NBHO obpafeHnx npoussoga.
Mako koHueHTpaumja nakTo3e Bapupa Mehy nojeaMHMm npoussogvma,
HajBehn 4OMPWHOC AHEBHOM YHOCY NOTUYE Of MIieka U hepMeHTUCaHmX
npounssoga 36or yobuyajeHe BenmumHe nopumje. Pedyntatu Harnawagsajy
3Ha4aj Ta4yHOr Aeknapucara v No3HaBaka Cagpxaja nakrose, nocebHo
3a 0cobe ca MHTOMEepaHLUMjOM Unn cneundnyHUM AnjeTeTckuM  MnoTpe-
b6ama.

KrbyuHe peun: MreyHu Npon3Boau, nakTosa, MHTornepaH-
Luja, nopLuja, eH3NMMCKO-CNeKTPOodOTOMETpUjCKa MeToaa

YBop

MpaBunaH Ha4yMH UCXpaHe je jefaH of KibYYHUX npegycno-
Ba 3a 34paB M KBanNUTETaH HauuH XnBoTa. HaumH ncxpaxe
nUMa CroXeH yTuuaj Ha opraHusdam. OCHOBHE HYTPUTUBHE
notpebe Tpeba Aa ce 3aaoBorbe U3 xpaHe 1 nuha GoraTux
XpaHIbUBUM MaTtepujama y CBMM rpynama HamumpHuua, y
NpPenopyyYeHM KONMMYMHaMa 1 y OKBMPY OrpaHMYeHa Ka-
nopwja [1].

HayyHa Be3a uamefy xpaHe u 3gpaBrba je 4oOpo AOKy-
MeHTOBaHa Beh JeleHunjama, ca 3HavajHUM U CBe jaduMm
AoKa3nma Koju nokasyjy a 3gpaB HauMH XMBOTa — YKIby-
yyjyhu npahere 34paBor Ha4UMHa ncxpaHe — Moxe nomohu

Abstract

Nutrition represents one of the key factors influencing the preservation
of health, disease prevention, and the optimal functioning of the body.
Although dairy products are very important for a balanced diet, their
composition, particularly their lactose content, can be of special signifi-
cance for individuals with specific dietary needs. In this study, the lactose
content of 40 samples of dairy products from the Belgrade market was
determined using an enzymatic spectrophotometric method. Pasteurized
milk, fermented products, and various types of cheese were analyzed.
The obtained results show that pasteurized milk has slightly increased
lactose values compared to those declared, but still within the prescribed
tolerances, while fermented products exhibit expected variations due to
the activity of bacterial cultures. The lowest or non-detectable lactose val-
ues were found in cheeses, particularly in extra-fat and technologically
intensively processed products. Although lactose concentration varies
among individual products, the greatest contribution to daily intake comes
from milk and fermented products due to typical serving sizes. The results
highlight the importance of accurate labeling and awareness of lactose
content, particularly for individuals with lactose intolerance or specific di-
etary needs.

Keywords: dairy products, lactose, intolerance, serving
size, enzymatic spectrophotometric method

Introduction

Proper nutrition is one of the key prerequisites for a healthy
and high-quality lifestyle. Dietary habits have a complex im-
pact on the human body. Basic nutritional needs should be
met through foods and beverages rich in nutrients across
all food groups, in recommended amounts and within ca-
loric limits [1].

The scientific link between food and health has been well
documented for decades, with substantial and growing evi-
dence showing that a healthy lifestyle, including adherence
to a healthy diet, can help people achieve and maintain
good health and reduce the risk of chronic diseases at all
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rbyguma ga nocTurHy u ogpxe Jobpo 3gpasBrbe U CMake
pU3MK O XPOHMYHMX OonecT y cBuM hasama XMBOTHOT
BeKa: ogojya n marno gete, AeTUHCTBO U agonecueHuumja,
oppacno goba, TpyaHoha un naktauuvja u ctapuja ogpacna
noba [2].

Y OCHOBHVM eneMeHTUMa Koju YnHEe 34paB HauvH ncxpaHe
CYy Y MINeYHM NPpoM3BOaM, YKIbydyjyhu mneko 6e3 mactu unm
Ca HUCKMM cajpXajeM macTu, jorypT u cup, n/vnuv sepsuje
0e3 naktose 1 oboraheHa cojuHa nuha u jorypT Kao antep-
HaTuee. NMpenopyyYeHn OHEBHU YHOC MIle4YHMX Npou3Boaa
3a ogpacne je 1-3 nopuuje y BehruHn eBponckmx 3emarba
[3]. Mneko n mneyHn Npon3soam cagpxe Body, NpoTenHe,
MacTu, yribeHe XxvapaTe, MUHeparne n ButamuHe. Jlaktosa
je MpaKkTMYHO jeauHu wehep npucyTaH y MIeky, a beHa
KOHUeHTpauuja ce kpehe oa 4,0 go 5,0% v/v [4]. JlakTo3a
je oucaxapuvg, Koju ce xugponusyje, ctsapajyhu rrykosy
W ranaktosy genosakwem nakrtase y upesuma. lNpucytHa
je ny (pbepmeHTMCaHUM NpoM3BoAUMA O MIleKa, CUPHUM
Hamasuma, JOK je BehrHa cMpeBa 0e3 naktose nnm je ca-
Op>xe y Beoma HUCKMM KOHLieHTpaunjama [5].

[laHac ce MHOMM pasmMYMTV MIEYHW MPOM3BOAM Ca Ha-
3HakoM ,06e3 nakTo3e” Npou3BoAde TEXHOSOIMMjOM TpeTma-
Ha NakTasoM, LUTO pe3ynTupa KOHUEeHTpauujama nakrose
marmm of 0,1 g/100 g v norogHu cy 3a rbyge koju nare
04 CMMMNTOMa Y3pOKOBaHWX 3HaYajHO CMamEeHOM aKTUB-
Howhy naktase. OBO MeTabonuyko cTawe, MO3HATO Kao
WHTOMEepaHumja Ha NakTo3y, y3pOKOBaHO je OACYCTBOM WK
OeNVMUYHUM CMakbeHeM aKTMBHOCTU NakTase y LpeBnma.
MHTonepaHumja Ha NakTo3y je KIMMHUYKM CUHOPOM KOjU Ka-
pakTepuLly racCTPOMHTECTUHANMHN CUMNTOMW HaKoH yHOca
XpaHe Koja cagpxu naktosdy. Koa 3gpaBux ocoba, nakrosa
N3 UCXpaHe ce XMapomnuayje Ha rmyko3dy W ranaktosy no-
Mohy nakTtase, eH3nma Koju ce Hamnasu y YeTkactom pyby
TaHKor upeBa. Hegocrarak oBor eH3uma, 6uno aa je y3spo-
KOBaH NpMMapHNM reHeTCKMM pakTopuma unm cekyHaap-
Ho 360r owTtehera LpeBa, 4OBOAW OO HENOTMNYHOT BapeHa
nakTose, WTO AOBOAM A0 PepMeHTaumje y MrevHy Kuce-
NVHY W racoBe W pa3Boja KapaKTepPUCTUYHMX CUMMNTOMa
Kao LWTO Cy Haaumame, Avjapeja u HenarogHoCT Y CTOMaky
[6]. CuHapom ce moxe nojaButh y 61no KoM y3pacrTy.

AKO OpraHu3am He MOXe Ja pas3rpagu ranaktosy, ped je
0 ranaktosemuju. [anaktosemuja je ypoheHn nopemehaj
MeTabonunama yrrbeHux xuapara Koju kapakrepuile HeMo-
ryhHOCT MeTabonnamMa ranakto3e v HheHor npeTeapama y
rnykosy, wehep Koju Teno KOpuUcTu Kao npumapHu M3Bop
eHepruje. Y3pok je HegocTaTak jeqHOr o Tpy eH3uma: ra-
nakTtosa-1-ypuamntpaHcdepase, ranaktokMHase unu ra-
nakTosa enumepase [7].

MpucycTBO NakTo3e y NPOU3BOAUMA TOEe CE O4YeKyje aa je

stages of the life course: infancy and early childhood, child-
hood and adolescence, adulthood, pregnancy and lacta-
tion, and older adulthood [2].

Dairy products are among the basic elements of a healthy
diet, including skim or low-fat milk, yogurt, and cheese,
and/or lactose-free versions and fortified soy beverages
and yogurt as alternatives. The recommended daily intake
of dairy products for adults is 1-3 servings in most Euro-
pean countries [3]. Milk and dairy products contain water,
proteins, fats, carbohydrates, minerals, and vitamins. Lac-
tose is practically the only sugar present in milk, and its
concentration ranges from 4.0 to 5.0% v/v [4]. Lactose is a
disaccharide that is hydrolyzed into glucose and galactose
by the action of lactase in the intestines. It is also presentin
fermented dairy products and cheese spreads, while most
cheeses are lactose-free or contain it in very low concen-
trations [5].

Today, many different dairy products labeled as ‘lac-
tose-free’ are produced using lactase treatment technol-
ogy, resulting in lactose concentrations below 0.1 g/100
g and making them suitable for people who experience
symptoms caused by significantly reduced lactase activi-
ty. This metabolic condition, known as lactose intolerance,
is caused by the absence or partial reduction of lactase
activity in the intestines. Lactose intolerance is a clinical
syndrome characterized by gastrointestinal symptoms af-
ter the intake of foods containing lactose. In healthy indi-
viduals, dietary lactose is hydrolyzed into glucose and ga-
lactose by lactase, an enzyme located in the brush border
of the small intestine. A deficiency of this enzyme, whether
caused by primary genetic factors or secondarily due to in-
testinal damage, leads to incomplete digestion of lactose,
resulting in its fermentation into lactic acid and gases, and
the development of characteristic symptoms such as bloat-
ing, diarrhea, and abdominal discomfort [6]. The syndrome
can occur at any age.

If the body cannot break down galactose, the condition is
called galactosemia. Galactosemia is a congenital carbo-
hydrate metabolism disorder characterized by the inability
to metabolize galactose and convert it into glucose, the
sugar that the body uses as its primary energy source.
The cause is a deficiency of one of three enzymes: ga-
lactose-1-phosphate uridyl transferase, galactokinase, or
galactose epimerase [7].

The presence of lactose in products where it is expected,
which may lead to serious health conditions, must be ad-
equately declared in accordance with legal regulations. In
Serbia, this is regulated by the Rulebook on Food Labeling
and Advertising (‘Official Gazette of RS’, 17/22) [8], and in
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MMa M Koja MOXe Oa [oBede A0 TELUKMX 30paBCTBEHUX
CTawa, Mopa [a Ce afdeKkBaTHO AeKknapuvile y ckragy ca
3aKoHCKoM perynatmeoM. Y Cpbuiju To je perynucato lNpa-
BUIMHMKOM O AeKrnapucamwy U peknamumpany xpaHe (,Cn.
rmacHuk PC”, 17/22) [8], a y EBponckoj yHuju ogpegbom
1169/2011 [9]. NMpomnsBoam Koju He cagpxe naktosy (<0,1
g/100 g), a 3a koje ce oYeKyje aa je cagpxe, 03Ha4aBajy ce
Kao npousBoau ,6e3 nakrose”.

MocToju Buwe TexHuka/meToda Koje ce npuMemyjy 3a
oppefhuBame naktose. To cy npe ceera rpaBUMETPUjCKeE,
BONyMETpUjCcKe, NONapuMeTpujcKe, eH3UMCKO-CneKkTpodo-
TOMeTpujcke, kKao n xpomatorpadcke metroge. Og npume-
HEHUX MeToa ce oyekyje aa byay 6pae, jecpbTnHe 1 ga cy
OOBOJSBHO OCeT/buBE U/Mnu cneunduydHe 3a KBaHTUMKa-
LMjy NakTo3e Ha LUTO HUXMUM KOHLEeHTpaunjama.

TexHwvka Kkoja je noysaaHa, 6p3a 1 4OBOMBLHO OCETIbMBA 3a
TPaXXeHU HWBO KOHLEHTpaLuja, je eH3MMCKO-CneKkTpodo-
TOMeTpujcKa.

Unms

C o63vpom ga cy MrevHn nponsBoam cactaBHU OEO MHO-
rMX AnjeTapHux npenopyka, kako ko ocoba 6e3 Tako u ko
ocoba ca 30paBCTBEHUM CMeTHama, LUuib OBe CTyauje je
6uo ga ce oapean cagpaj nakrose y Benukom 6pojy npo-
n3BoJa KOju Ce YeCTO KOH3yMupajy, U 4a ce Ha OCHOBY Tora
MPOLIEHN KOMMYMHA NnakTose y ogpefhieHnm MneyHnmM npou-
3BOAMMaA KOju ce Hanase Ha Tpxuwty Penybnuke Cpbuije.

Martepujan u metoae
MpuHUun meTone

Jlakto3a ce xupgponusyje Ha pH 6 pgo [O-rnykose u [-ra-
NakTo3e y MpUCYCTBY eH3uma B-ranakrosvgase. Y npu-
CYCTBY €H3MMa XeKCOKMHase W afeHo3uH-5-ghocdaTta
(ATT), ponasu go coccopunaumje O-rnykose y [O-rnyko-
3e-6-cpochata n hopmMmpare HUKOTUHaAMWO-a4eHUH-OM-
HykneoTtua-docdata (HALAIMN) n ageHo3mH-5-gndocdara
(AOMT). Y npucyctBy eH3nMMa rnyko3a-6-chocat aexngpo-
reHase, [1-rnykosa-6-cpocat ce okcmayje nomohy HAI
no [-rnykoHaTt-6-cpboccaTa y3 dopmupare peaykoBaHor
HAOM (HAOMX). KonnunHa okenposaHor HAOX je ekBu-
BaneHTHa KonnyuHu nakrtose. HAAIMX ce ogpehyje cnek-
TpodoToMeTpujckn Ha 340 nm.

PeareHcu
JInocbunmsat — uutpatHm nydep, pH 6,6; cycneHsuja

B-ranakTto3ugase, 100 U; TpuetaHonamuH nydep (pH 7,6,
HALM, ATI, marHesujym cyndat); cycneHsmja - XeKCoKu-

the European Union by Regulation 1169/2011 [9]. Products
that do not contain lactose (<0.1 g/100 g), but are expected
to contain it, are labeled as ‘lactose-free’ products”.

There are several techniques/methods used for determin-
ing lactose. These primarily include gravimetric, volumet-
ric, polarimetric, enzymatic-spectrophotometric, and chro-
matographic methods. The applied methods are expected
to be fast, inexpensive, and sufficiently sensitive and/or
specific for quantifying lactose at the lowest possible con-
centrations.

A technique that is reliable, fast, and sufficiently sensitive
for the required concentration levels is the enzymatic-spec-
trophotometric method.

Goal

Since dairy products are an integral part of many dietary
recommendations, both for healthy individuals and for
those with health conditions, the aim of this study was to
determine the lactose content in a large number of com-
monly consumed products and, based on that, to assess
the amount of lactose in certain dairy products available on
the market in the Republic of Serbia.

Materials and Methods
Principle of the Method

Lactose is hydrolyzed at pH 6 into D-glucose and D-ga-
lactose in the presence of the enzyme B-galactosidase.
In the presence of the enzymes hexokinase and adeno-
sine-5-phosphate (ATP), D-glucose is phosphorylated to
D-glucose-6-phosphate, with the formation of nicotinamide
adenine dinucleotide phosphate (NADP*) and adeno-
sine-5-diphosphate (ADP). In the presence of the enzyme
glucose-6-phosphate dehydrogenase, D-glucose-6-phos-
phate is oxidized by NADP* to D-gluconate-6-phosphate,
producing reduced NADP (NADPH). The amount of oxi-
dized NADPH is equivalent to the amount of lactose. NA-
DPH is determined spectrophotometrically at 340 nm.

Reagents

Lyophilizate — citrate buffer, pH 6.6; B-galactosidase sus-
pension, 100 U; triethanolamine buffer (pH 7.6, NADP*,
ATP, magnesium sulfate); hexokinase suspension, 400
U; glucose-6-phosphate dehydrogenase, 200 U; Carrez |
solution (K,(Fe(CN),) x 3 H,0); Carrez Il solution (ZnSO,
x 7 H,0).
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Hase 400 U; rnykosa-6-gexmgporeHasa 200 U; Carrez |
pacteop (K,(Fe(CN),) x 3 H,0); Carrez Il pactsop (ZnSO,
x 7 H,0).

AnapaTtypa

3a mepemne ancopbaHumje kopuwheH je cnekTpodgoTome-
Tap Thermo Scientific, Evolution 201 Shimadzu. Mepeha
Cy BpLUeHa Ha TanacHoj AyxuHu og 340 nm y kuBetama og
10 mm.

Y3opuu

Y yeTpoeceT pasnuuMTUX y3opaka npou3Boga of MIeka
onpehuBaH je cagpxaj nakroze. CBM UCNUTUBaAHK y30pLm
KynibeHu Cy Yy TpU BENuKa MapkeTa Koju ce Hanase Ha Te-
putopuju rpaga beorpaga. Ysopuu cy paheHn y Tpunnuka-
Ty, a cnena npo6a je pafeHa y gynnukary.

Mpunpema y3opaka

Y30pum Mrieka aHanuanpanu cy 6e3 npeTxogHe npunpeme,
0K CY Yy30pLUM Y NONYTEYHOM WU YBPCTOM CTaky, XOMore-
HM30BaHW 0ABOjeHO Yy brnieHaepy, HakoH Tora, ApxaHu cy
Ha Temnepatypu og —20° C go aHanuse.

EkcTpakumja n buctpere

OpmepuTh 1 g XOMOreHn3npaHor y3opka y Jawmuuy og 100
mL n pogatn 60 mL Tonne pegectunosaHe Boge. [Npome-
waTtu N UHKybupatn 15 MyHyTa y BOOAEHOM KynaTuiy Ha
Temnepatypu og 70 °C. lNocne Tora gogatu peareHce no
Carrezu: 5 mL Carrez | n 5 mL Carrez Il pactBopa n 10 mL
0,1 M NaOH. OcTtaButK fa ce oxnagu Ha TeMnepaTypu o4
20 po 25 °C v npeHetn y HopMmannm cyd og 100 mL. Jdo-
NYHUTU O UpTE peaecTurnoBaHOM BOAOM U ounTpupaTtu.

OppehunBawe cagpxaja nakrose

Jlakto3a je ogpehmnBaHa €H3UMCKO-CNEKTPOPOTOMETPU]-
CKOM METOAOM npema ynyTCTBY Koje Aaje npounssohay Ko-
mepumjanHux kntosa R-BIOPHARM AG, Darmstadtn (Cat.
No. 10 986 119 035).

Bepudukauunja metoge

KoHTpona kBanuteTa crnpoBeaeHa je kopuwhewem pede-
peHTHOr matepujana T25147 (mneko y npaxy — FAPAS).
Tokom Bepudukauunje mMeToge oppehuBaHu cy nNUMUT
KBaHTUdWKaLMje; IMHeapHOCT; rpaHuLa NnoHOBILUBOCTU U
oncer mepema [10].

Margarita S. Dodevska

Equipment

A Thermo Scientific Evolution 201 Shimadzu spectropho-
tometer was used to measure absorbance. Measurements
were performed at a wavelength of 340 nm using 10 mm
cuvettes.

Samples

The lactose content was determined in forty different sam-
ples of dairy products. All tested samples were purchased
from three major supermarkets in the city of Belgrade.
Samples were analyzed in triplicate, and the blank test was
performed in duplicate.

Sample Preparation

Milk samples were analyzed without prior preparation,
while semi-liquid or solid samples were homogenized sep-
arately using a blender. Afterwards, they were stored at
—20°C until analysis.

Extraction and Clarification

Weigh 1 g of the homogenized sample into a 100 mL beak-
er and add 60 mL of warm distilled water. Stir and incubate
for 15 minutes in a water bath at 70°C. Then, add the Car-
rez reagents: 5 mL of Carrez | solution and 5 mL of Carrez
Il solution, and 10 mL of 0.1 M NaOH. Allow the mixture
to cool to 20-25°C and transfer it to a 100 mL volumetric
flask. Fill to the mark with distilled water and filter.

Determination of Lactose Content

Lactose was determined using the enzymatic-spectropho-
tometric method according to the instructions provided by
the manufacturer of the commercial kits, R-BIOPHARM
AG, Darmstadt (Cat. No. 10 986 119 035).

Method Verification

Quality control was carried out using the reference material
T25147 (milk powder — FAPAS). During method verifica-
tion, the limit of quantification, linearity, repeatability, and
measurement range were determined [10].

Standard Curve

Since the amount of NAD(P)H formed is stoichiometrically
equivalent to the amount of lactose, the linearity of the NA-
D(P)H calibration curve is determined. A diluted citric acid
solution from test kit E 01 39 076 was used for the calibra-
tion curve. A series of calibration standards was prepared
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CraHpapgHa npaBa

C o63vpom fa je konuumHa copmmpaHor HAL(M)X cre-
XVOMETPUjCKN EKBMBANEHTHa KOMWYMHW NnakTo3e, ogpe-
fyje ce nuHeapHocT kanubpauuoHe npase HAL(M)X. 3a
kanmbpauunoHy npaBy je kopuwheH pa3bnaxeHn pacTBop
numyHcke kucenuHe tect kut E 01 39 076. Cepuja kanu-
OpauMoHMX cTaHgapaa je npunpemrbeHa U U3mepeHa y
Aynnukary.

MpadomkoH 1. Kanubpauunona npasa HAX

and measured in duplicate.

Chart 1. NADH calibration curve

KanubpauvoHa npasa HAOX
NADH calibration curve

2.500
2.000
< < 1.500 |
P S
53
&Q 1.000 -
0.500 A
0.000 ‘ . .
0.0 0.5 1.0 15 2.0
HAOX (mL)
NADH (mL)

KoedwmunjeHT kopenauuje: 0,9999

JegHaunHa npase: y = 1,32117¢ + 0,0016

3a opgpehuBame nNUMMTa KBaHTUMMKALMjE aHann3upaHu
cy 6naHk y3opuu oboraheHn HUCKOM

KOHLIeHTpauujom naktose. Ha ocHoy pesynTtata 10 noHa-
Bbarba n RSD <2,7% (RSD=2,25%) n Xcp= 0,201%, —
nmmnT kBaHTUdUKaumje = 0,25%

I'pal-wlua NMOHOBJLUBOCTHU

[‘paHuLy NOHOBIBLMBOCTY KOjy nponucyje npoussohay eH-
aumckux kmtoBa R-BIOPHARM, 3a naktody y Mneky u
MITEYHUM MPON3BOAMMA, je A anconyTHa pasnvka nsme-
fy ABa HesaBMCHa nojeAuHavyHa pesynTtarta UCnuTuBamAa,
gobuvjeHa kopuwhewem MCTe MeTode, Ha WOEHTUYHOM
mMaTtepwujany 3a ucnutmBame, y UCToj nabopartopuju, og uc-
TOr aHanuTuyapa, KopuwheweM UCTe onpeme y KpaTkom
BPEMEHCKOM MHTepBany, He npenasu r= 0,05 x (cagpxaj
naktose g/100 g), 7j. r=1,975 g/100 g.

Correlation coefficient: 0.9999

Equation of the line: y = 1,32117c + 0,0016

To determine the limit of quantification, blank samples
were analyzed after being spiked with a low concentra-
tion of lactose. Based on the results of 10 repetitions and
RSD < 2.7% (RSD = 2.25%) and Xsp = 0.201%, the limit of
quantification was determined to be 0.25%.

Limit of Repeatability

The limit of repeatability prescribed by the manufacturer of
the enzymatic kits, R-BIOPHARM, for lactose in milk and
dairy products is defined as follows: the absolute differ-
ence between two independent individual test results, ob-
tained using the same method on identical test material, in
the same laboratory, by the same analyst, using the same
equipment within a short time interval, should not exceed r
=0.05 x (lactose content in g/100 g), i.e., r=1.975g/100 g.
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Ta6ena 1. NpoBepa kpuTepujyma NOHOBILMBOCTH 3a Nak-
TO3Y

Mneko y npaxy (Fapas T25147)
Milk powder (Fapas T25147)

1

© 0O N o o b w DN

N
o

'paHMLa NOHOBILUBOCTY, I (2,8 X Sr), %
Repeatability limit, r (2.8 x Sr), %
CraHpappHa geBujaumja NOHOBILUMBOCTH, Sr, %
Repeatability standard deviation, Sr, %

r % (3apata, SRPS ISO 2171:2012)
r % (assigned, SRPS ISO 2171:2012)

Pesyntatu n guckycuja

Y oBOM pagy cagpxaj naktose ogpehuBaH je eH3uMm-
cko-cnekTpodoTomeTpujckom metogom. OBO je NpBO Cu-
CTEMATCKO UCTpaxuBake Cafpxaja NakTo3e Yy MMAEYHUM
npon3Boguma koje obyxeara y3opke ca teputopuje Cpbu-
je. Pesyntatu gonpuHoce 6oreemM pasymeBakby HYTPUTUB-
HUX KapakKTepUCTUKa NOKanHO AOCTYMHUX MITEYHMX NPOu-
3BOJa W MoKasyjy 3Hayaj OBOr UCTpaXuBaka 3a npahewe
N KOHTPOINYy cajp)kaja naktose, nocedbHo 3a ocobe ca uH-
TonepaHunjoM Ha naktody. AHanusunpaHo je 40 ysopaka
MfeYyHMX npousBogda ca TpxuwTta beorpaga. Ysopuu cy
obyxBaTanu: 6 nactepmusoBaHunx mrieka, 18 depmeHTUCa-
HuX npomusBoda (9 jorypta, 2 kucena mneka, 1 kecpup n 6
naenaka) n 16 cupesa (5 cBexux, 3 nonymacHa, 2 nyHoma-
CHa, 3 ekcTpamacHa 1 3 cupHa Hamasa).

lMpe ekcnepuMeHTanHor ogpefmBarba NakTo3e U3BpLUEHa
je npenuMuHapHa npoLeHa KBanuteTa nakoeawa. Npose-
paBaHo je PU3NYKO CTakwe ambanaxe v ga nvm nNpoussBop
3agpxaBa ogroeapajyhm obnuvk. OBa KoHTpora omoryhasa
NpoLeHy afeKBaTHOCTU NakoBaka M NPaBUIHOr CKNagu-
wtenwa. Takohe, npoBepeHn cy nogauum o aatymy npowu-
3BOAH-€ M MakoBawa, PoKy ynoTpebe n cagpxkajy gekna-
pauuje. CBM geknapucaHu cactojun 6unm cy 4O3BOISbEHU
1 ycknaheHun ca peneBaHTHUM Nponucuma.

HapegHa dasa ykrbyymBana je opraHonenTuyky aHanuay
(60ja, mmpuc n ykyc). boja cBux y3opaka 6una je kapak-

Margarita S. Dodevska

Table 1. Assessment of repeatability criteria for lactose

X,, 9/100 g X,, 9/100 g X, 9/100 g
39,35 39,20 39,28
39,56 39,42 39,49
40,00 39,51 39,76
39,96 39,39 39,68
38,99 39,41 39,20
39,26 39,85 39,56
39,45 39,16 39,31
39,60 39,50 39,55
39,96 39,48 39,72
39,58 39,38 39,48

39,50
0,535
0,191
1,975

Results and Discussion

In this study, lactose content was determined using the en-
zymatic-spectrophotometric method. This is the first sys-
tematic investigation of lactose content in dairy products
including samples from the territory of Serbia. The results
contribute to a better understanding of the nutritional char-
acteristics of locally available dairy products and highlight
the importance of this research for monitoring and con-
trolling lactose content, especially for individuals with lac-
tose intolerance. A total of 40 dairy product samples from
the Belgrade market were analyzed. The samples includ-
ed: 6 pasteurized milks, 18 fermented products (9 yogurts,
2 sour milks, 1 kefir, and 6 sour creams), and 16 cheeses
(5 fresh, 3 semi-fat, 2 full-fat, 3 extra-fat, and 3 cheese
spreads).

Before the experimental determination of lactose, a pre-
liminary assessment of the packaging quality was carried
out. The physical condition of the packaging and whether
the product maintained its proper shape were checked.
This inspection allows for the evaluation of packaging ade-
quacy and proper storage. Additionally, information on the
production and packaging dates, expiration date, and de-
clared content was verified. All declared ingredients were
permitted and in compliance with relevant regulations.

The next phase involved organoleptic analysis (color,
smell, and taste). The color of all samples was characteris-
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Maprapurta C. logeBcka

TepucTMYHa 3a ogroBapajyhy BpCTy MIeYHOr npousBoaa;
HWjegaH ysopak Huje nokasmsao NMPUCYCTBO MIECHU, Koja
MOXe HacTaTu ycreq HeafeKBaTHMX YCroBa YyBakba Wiu
TemnepaTypHux ocuunauuvja. Mupuc y3opaka Huje ykasu-
BaO Ha MojaBy YXXEernocTtu, OOK je YKyC OMO oueHseH Kao
BeoMa npujaTtaH. Kako 3akoHcka perynaTtmea He nponucyje
06aBe3HM cagpxaj lakTose y MIevYHnuM npov3soavMa, Ao-
GujeHe BpegHocTM nopefeHe cy ca geknapauunjama. MNpe-
mMa [NpaBunHUKY O geknapucamwy [8], y HYTPUTUBHO] Ae-
knapauuju Huje obaBe3HO HaBohere BpcTe wehepa, anu
ce 3a MflevHe Npou3BoAe nogpasymMesa Aa je TO N1aKTo3a,
OCUM KO, NpoM3B0oAa Koju Cy 03Ha4YeHu kao ,6e3 nakrose”.

EBpornicka komucuja [11] nponucyje TonepaHuujy 3a ca-
apxaj wehepa <10 g/100 g o +2 g. TonepaHuuje npea-
CTaBrbajy [403BOSbeHa oAcTynawa namehy aeknapmcaHmx
BPEAHOCTM 1 pe3ynTara 3BaHM4HUX KoHTpona. OHe y3numa-
jy y 063up npupoaHy BapujabunHOCT CMPOBMHA, CE30HCKE
ocumunaumje n TEXHOMOLLKE pasfuKe.

ExkcnepumeHTanHo ogpeheHn cagpkaj nakTose y aHa-
nusvpaHuM ysopuuma 6uo je y oncery og <0,25 go 6,53
g/100 g.

MacTtepusoBaHo Mneko: BpeaHocT 3a naktosy je buna y
nHtepsany 4,34—4,73 g/100 g. Cse BpegHOCTM nokasane
cy 6naro No3WTUBHO OACTYNawe Y O4HOCY Ha Aeknapauujy
(oa +103,1 po +107,8%), anu cy octane y rpaHulama To-
nepaxumje Esponcke komucuje (og 0,13 g/100 g go 0,30
g/100 g). Y y3opky koju je 6uo geknapucaH ,6e3 nakrto-
3e”, H1je geTekToBaHO npucycTeo naktose (<0,25 g/100 g)
(rpadomkoH 2). To cy noTBpAWIM y CBOM UCTPaXKMBaky U
Jakwuh n capagHuum (2022) [12], Tj. y y3opuuma nacrepu-
30BaHOr MrieKka HMCY MpOHaLINM NpUcycTeo oBor wehepa
(< op 0,19/100 g).

MpadumkoH 2. OgpehurBare nakTose y TepMmmnyku obpahe-
HOM MIleKy

tic of the corresponding type of dairy product; none of the
samples showed signs of mold, which can develop due to
inadequate storage conditions or temperature fluctuations.
The smell of the samples did not indicate rancidity, and
the taste was assessed as very pleasant. Since the leg-
islation does not prescribe mandatory lactose content in
dairy products, the obtained values were compared with
the declarations. According to the Rulebook on Labeling
[8], it is not mandatory to specify the type of sugar in the
nutritional declaration, but for dairy products, it is assumed
to be lactose, except for products labeled as ‘lactose-free.

The European Commission [11] prescribes a tolerance for
sugar content <10 g/100 g of +2 g. Tolerances represent
the allowed deviations between declared values and the
results of official controls. They take into account the nat-
ural variability of raw materials, seasonal fluctuations, and
technological differences.

The experimentally determined lactose content in the ana-
lyzed samples ranged from <0.25 to 6.53 g/100 g.

Pasteurized milk: The lactose content ranged from 4.34 to
4.73 g/100 g. All values showed a slight positive deviation
compared to the declaration (from +103.1% to +107.8%)
but remained within the European Commission’s tolerance
limits (from 0.13 to 0.30 g/100 g). In the sample labeled
as ‘lactose-free,’ no lactose was detected (<0.25 g/100 g)
(Chart 2). This finding was also confirmed by JakSi¢ et al.
(2022) [12], who reported that lactose was not detected in
pasteurized milk samples (<0.1 g/100 g).

Chart 2. Determination of lactose in heat-treated milk

5.5 7 B ExcnepumeHTanHo M [leknapucaHo
50 - Experimental Declared
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MacTepn3oBaHO MIeKO MacTtepn3oBaHO MNeKo 60e3 nakrose
Pasteurized milk lactose-free pasteurized milk
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depmeHTMCaHM npousBoau: Cagpxaj naktose KpeTao
ce opg 3,65 go 5,30 g/100 g (rpadmkoH 3). Hajwmpwm oncer
3abenexeH je kopg jorypta (3,65-5,30 g/100 g), a Hajyxm
Kof kucenor mneka (4,15-4,28 g/100 g). obwvjeHun pesyn-
TaTu Cy y cknagy ca nogauuma us nutepartype [13—15].
CwvnaHukoBe un capagHuum (2015) cy 3a jorypT npeacra-
Bunu pesyntate og 3,8 go 5,0 g/100 g, ook cy l'une u ca-
pagHuum (2018) 3a jorypt npwujasunu og 2,897 po 4,235
g/100 g. Lisansak-PyHoBcka (2022) cy 3a cagpkaj nakrose
Kof jorypTa, NpoburoTCKOr jorypTa, rpykor joryprta u kecmpa
npencrtasunu BpegHocTn of 5,05; 5,05; 5,65 1 4,55 g/100
g, peaoM. CBu HaBefdeHW pesynTtatu noTephyjy Aa jorypt
00MYHO cagpku BYLLE NakTo3e of kedupa.

BpegHocTu 3a nakTosy kop jorypta cy Beoma CrnyHe OHu-
Ma Kop macTepu3oBaHOr mMrieka, anu ocobe koje cy MHTO-
nepaHTHe Ha NakTo3y Mory 6orbe TonepucaTtu jorypT Hero
Mreko 300r 4enMnYHe KOHBEpP3Wje NakTo3e Y Myko3y U
ranaktody Oaktepujckom depmeHTaumjom. lMopen Tora,
JOrypT cagpXv eH3um naktasy Kojy npousBoge baktepwj-
CKe KyNnType Koje Ce KOPUCTE 3a HEroBO NpaBrbeHe, a Koja
Moxe nomohu y Bapeky nakTtose y upesuma [16]. OBo 06-
jallierse je NPUMEHIBMBO U Ko4 APYrMX (depMEHTUCAHNX
npoussoga.

PepmMeHTMCaHN NPOM3BOAUN MMAjy U AOKYMEHTOBaHEe (OyHK-
LumoHanHe edekte. Tako je npaheH U HUXOB AMpeKTaH
yTuuaj Ha opanHo 3apasrbe fele. Hewkosuh u capagHu-
um (2022) [17] cy nokasanu a KOHCTaAHTHa KOH3ymaLuja
jorypta oboraheHor Lactobacillus rhamnosus GG kynTy-
poM WHxMbMpa Hakynrbawe 3yOHOr chunma u nogcrTnye
nosehakwe pH BpeaHOCTU MrbyBayvke koA Aele ca MeLlo-
BUTOM AeHTuumjoMm. PegoBHa kOH3yMauuvja jorypta Moxe
na byge nosesaHa ca 60rbMM 30paBrbeM LpeBa M ONwTUM
©anaHcom LpeBHe Mukpodnope [18].

MpadmkoH 3. OagpehuBarbe nakTose y oepMeHTUCAHUM
npounssoguma of Mreka
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Margarita S. Dodevska

Fermented products: Lactose content ranged from 3.65
to 5.30 g/100 g (Figure 3). The widest range was observed
in yogurt (3.65-5.30 g/100 g), while the narrowest was in
cultured milk (4.15-4.28 g/100 g). The obtained results
are consistent with literature data [13—15]. Silanikove et
al. (2015) reported lactose content in yogurt ranging from
3.8 to 5.0 g/100 g, while Gile et al. (2018) reported values
from 2.897 to 4.235 g/100 g for yogurt. Czizak-Runowska
(2022) reported lactose content for yogurt, probiotic yogurt,
Greek yogurt, and kefir as 5.05; 5.05; 5.65; and 4.55 g/100
g, respectively. All these results confirm that yogurt gener-
ally contains more lactose than kefir.

Lactose values in yogurt are very similar to those in pas-
teurized milk, but individuals with lactose intolerance may
tolerate yogurt better than milk due to the partial conver-
sion of lactose into glucose and galactose through bac-
terial fermentation. Additionally, yogurt contains the en-
zyme lactase, produced by the bacterial cultures used in
its preparation, which can aid in the digestion of lactose in
the intestines [16]. This explanation also applies to other
fermented products.

Fermented products also have documented functional
effects. Their direct impact on children’s oral health has
been studied. Neskovi¢ et al. (2022) [17] demonstrated
that regular consumption of yogurt enriched with Lactoba-
cillus rhamnosus GG inhibits dental plaque accumulation
and promotes an increase in salivary pH in children with
mixed dentition. Regular yogurt consumption may also be
associated with improved gut health and overall balance of
the intestinal microbiota [18].

Chart 3. Determination of lactose in fermented milk prod-
ucts

m ExcnepumeHTanHo
Experimental

m OeknapucaHo
Declared

MaBnaka
Sour cream

Kefir
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CupeBu u npousBoau of cupa: Koag ekctpamacHux cu-
peBa nakTo3a Huje geTtektoBaHa. Ko nonymacHux 1 nyHo-
MacHUX cupeBa cafpxaj nakrose je usHocuno <0,25-1,60
g/100 g n <0,25-2,21 g/100 g, pegom (Tabena 2.). TexHo-
TNOLLKM NocTynak (Mepera, 0fBajake CypyTKke, BpeMe 3pe-
Ha) je KIby4HU dhaKkTop Koju ogpefyje npucycTBo NakTose.
CupeBu napeHor Tecta Cy jeauHa rpyna koja Moxe 6utm
0e3 nakTos3e, Mako TO Huje AeknapucaHo. YjegHo, Beha
MacHoha yYellhe je noBe3aHa ca OACYCTBOM fakrtose. To
notephyjy 1 Jakwuh u capagHuum (2022) [12], koju y y3op-
uMma napmesaHa, Yefapa, rayae u Tpanuct cupa, HUCy
npoHawnn npucycTeo osor wehepa (mawe og 0,1 g/100
g). OBuK ayTopu Cy y pasnMunTum MIEYHUM NPOM3BOAMMA
oapeaunu cagpxaj naktose y pacnoHy og 0,493+0,026
g/100 g y npomahem cupy go 4,42+0,180 g/100 g y naena-
LM 32 KyBakbe€.

Y OBOM MCTpaxuvBawy CUPHM Hamasn mmanu cy Hajse-
hn cappxaj naktose, ca HajluMpuM Ofcerom BpegHOCTU
(2,18-6,32 g/100 g).

Tabena 2. OgpefhmBake NakTo3e y cupesnmMa 1 NpounsBo-
avma of cupa

Cheeses and cheese products: Lactose was not detect-
ed in extra-fat cheeses. In semi-fat and full-fat cheeses,
lactose content ranged from <0.25 to 1.60 g/100 g and
<0.25 to 2.21 g/100 g, respectively (Table 2). The tech-
nological process (curd handling, whey separation, mat-
uration time) is a key factor determining the presence of
lactose. Pasta filata cheeses are the only group that can be
lactose-free, even if not labeled as such. Higher fat content
is also more often associated with the absence of lactose.
This is supported by Jaksic¢ et al. (2022) [12], who found no
detectable lactose (<0.1 g/100 g) in samples of Parmesan,
Cheddar, Gouda, and Trappist cheeses. These authors re-
ported lactose content in various dairy products ranging
from 0.493 + 0.026 g/100 g in homemade cheese t0 4.42 +
0.180 g/100 g in cooking cream.

In this study, cheese spreads had the highest lactose con-
tent, with the widest range of values (2.18-6.32 g/100 g).

Table 2. Determination of lactose in cheeses and cheese
products

Cappxaj DOeknapucaHa

% on AeKnapucaHe
BpeaHOCTH

% of declared value

nakrose BpepgHocT wehepa

Lactose
content

Declared sugar
content

CupeBu u npousBoam og cupa / Cheeses and cheese products

CBexu cupeBu | Fresh cheeses

Csexu cup ca 0,5% MM / Fresh cheese with 0.5% MF 1 4,33 4.2 103,1
CBexu nyHomacHu cup ca 18% MM / Fresh full-fat cheese with 18% MF 1 2,05 2 102,5
Benu meku cup ca 15% MM / White soft cheese with 15% MF 1 2,60 2,6 100
Meku cup ca 17,5% MM / Soft cheese with 17.5% MF 1 2 35 2,2 106,8
Ekctpa meku cup ca 40% MM / Extra soft cheese with 40% MF 1 4,60 4.5 102,2
MonymacHu cupeBu 225 n <45 MM y cyBoj matepuju | Semi-fat cheeses 225 u <45 milk fat in dry matter
Ko3auju cup ca 20,2% MM / Goat cheese with 20.2% MF 1 1,60 1,5 106,7
MonyTBpAun nonymacHu cup ca 26% MM / Semi-hard semi-fat cheese with 26% MF 1 <0,25 <0,1 -
EkcTpa TBpam nonymacHu cup ca 29% MM |/ Extra-hard semi-fat cheese with 29% MF 1 <0,25 <0,1 -
lNMyHomacHu cupeBm 245 n <60 MM y cyBoj maTtepuju | Full-fat cheeses 245 u <60 milk fat in dry matter
MyHomacHu meku cup ca 14,5% MM / Full-fat soft cheese with 14.5% MF 1 2,21 2 110,5
MyHomacHu nonyTBpau cup ca 26% MM / Full-fat semi-hard cheese with 26% MF 1 <0,25 <0,1 -
ExkctpamacHu cupeBu 260 MM y cyBoj matepuju | Extra-fat cheeses 260 milk fat in dry matter
Tepau MacHu cup ca 29% MM / Hard fat cheese with 29% MF 1 <0,25 <0,1 -
Tepau cup ca 36% MM / Hard cheese with 36% MF 1 <0,25 <0,5 -
Aexuapupanu cup ca 37% MM / Dehydrated cheese with 37% MF 1 <0,25 <0,1 -
CwupHu Hamasu | Cheese spreads
Kpem cup ca 17% MM / Cream cheese with 17% MF 1 3,14 3 104,7
Kpem cup ca 24,5% MM / Cream cheese with 24.5% MF 1 6,32 6 105,3
CupHu Hama3 ca 25% MM / Cheese spread with 25% MF 1 2,18 2 109,0
MM - mneyHa macT MF — milk fat
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OonpuHoc AHeBHOM yHocy wehepa

WMako nactepn3oBaHO MIeKo 1 pepMeHTUCaHn Nponssoam
He cagpXe Hajpehe KOHLeHTpauuje nakrose, HUXOB yaeo
y LHEBHOM YHOCY je 3HavajaH 300r TUNMYHE BENUYUHE MOop-
umje (200 g). Ha Taj HaumH ce yHocm 7,3—-10,6 g nakTose.
CwvpHM Hama3sn, nako GoraTmju NakTo3oM, KOH3yMupajy ce
y Mawum nopumjama (40 g), wrto obesbehyje oko 1,9 g
nakTose.

Mpema EY v pomahum nponvcrma pedepeHTHN yHOC Lie-
hepa usHocu 90 g/gaH [8, 19]. JegHa nopuuja jorypta Tume
obesbenyje oko 10% pedbepeHTHOr yHoca wehepa.

TonepaHumja Ha NakTO3y M Npenopy4YeHn NParoBm yHo-
ca

Mpema muwrbewy EBponcke areHuuje 3a 6e3begHocT
xpaHe (eHrn. European Food Safety Authority, EFSA),
He MOCTOjV YHMBEep3arHa rpaHuua yHoca Nakto3e Koja 6u
BaXxwuna 3a cBe ocobe, jep TonepaHuuja 3Ha4yajHo Bapupa
Mehy nojeguHumMma. Ha TonepaHuujy ytnde gocta gakro-
pY Kao LUTO Cy: [a N Ce NaKTo3a y3uma y3 XpaHy, Kakea je
upeBHa Mykpodropa, Aa nu je ocoba HaBKKkNa Ha MreyHe
npoussoge [20]. inak, npema EFSA n goctynHoj nuTtepa-
Typu, BehuHa ocoba ca NpeTnocTaBibEHOM UHTONEPaHLUU-
jOM Ha nakTo3y unu manancopnumnjoMm Moxe Tonepucatu
npmbnmxHo 12 g naktose nNo nopumju (LUTO ogroeapa npu-
OnnXHO jegHoj Yawwm mneka og npmbnukHo 250 mL), 6e3
nojaee cumntoma unu y3 Bpno Gnare cumntome [21]. Y
CTapujym Unn CTpoXmjum npernopykama 3a npousBoae ca
CMah-eHMM cafp)kajeM NakTo3e, Kao OpujeHTaunoHa Bpea-
HOCT YeCTO ce HaBoaw npar o4 < 6 g nakTose no nopumjn,
Maga To npeacTaBrba NPakTUYHY CMEPHULLY, a HE YHUBEp-
3anHy Hopmy [22]. Kog Hekmux ocoba TonepaHumja Moxe
ouTtn 1 Beha — 15-18 g nakTo3e ofjeqHOM ako Ce KOH3y-
MuMpa 3ajegHo ca XpaHOoM, JOK Ce YKYMHU OHEBHU YHOC KO
TOnepaHTHUUX nojeauHaua moxe kpetratun un go 20-24 g,
noaerbeHo y HEKOMNMKO Makunx nopuuja [23].

3a pasnuky og ocoba ca MHTONepaHLUMjoM NakTose, Kog
Kojux ce ogpeheHa KonumumnHa nakTo3e Moxe Tonepucaru,
ocobe ca ranakto3semMmjoM Mopajy noTnyHo umsberaBaTu
nakTosy u ranaktody 36or metrabonunuke HemoryhHocTu
HUNXO0BE pasrpagHe.

3akrby4vak

Pesyntat oBor paga nokasyjy Aa ce cagpxaj nakrose y
MITEYHUM MPOU3BOAMMA Pa3nuKyje Y 3aBUCHOCTY 0Of, BPCTe
1 TEXHOSMOLLKOr NocTynka. [actepn3oBaHo Mreko nokasa-
no je bnaro nosehaHe BPeAHOCTU y OAHOCY Ha Aeknapwu-
caHe, anu y OKBMpY OO03BOSbEHMX FpaHuLa TonepaHuuje.

Margarita S. Dodevska

Contribution to daily sugar intake

Although pasteurized milk and fermented products do not
contain the highest concentrations of lactose, their contri-
bution to daily intake is significant due to the typical portion
size (200 g). This corresponds to an intake of 7.3-10.6 g
of lactose. Cheese spreads, although richer in lactose, are
consumed in smaller portions (40 g), providing approxi-
mately 1.9 g of lactose.

According to EU and domestic regulations, the reference
intake for sugars is 90 g/day [8, 19]. One serving of yogurt
thus provides approximately 10% of the reference sugar
intake.

Lactose tolerance and recommended intake thresh-
olds

According to the European Food Safety Authority (EFSA),
there is no universal lactose intake limit that applies to
everyone, as tolerance varies significantly among individu-
als. Factors influencing tolerance include whether lactose
is consumed with food, the composition of the intestinal
microbiota, and whether the person is accustomed to dairy
products [20]. Nevertheless, according to EFSA and the
available literature, most individuals with presumed lactose
intolerance or malabsorption can tolerate approximate-
ly 12 g of lactose per serving (roughly equivalent to one
250 mL glass of milk) without experiencing symptoms or
with only very mild symptoms [21]. In older or stricter rec-
ommendations for reduced-lactose products, a practical
guideline often cited is a threshold of <6 g of lactose per
serving, although this represents a guideline rather than
a universal standard [22]. Some individuals may tolerate
higher amounts - 15-18 g of lactose at once if consumed
with food - while the total daily intake for more tolerant in-
dividuals can reach 20-24 g, divided into several smaller
servings [23].

Unlike individuals with lactose intolerance, who can toler-
ate a certain amount of lactose, people with galactosemia
must completely avoid lactose and galactose due to their
metabolic inability to break them down.

Conclusion

The results of this study show that lactose content in dairy
products varies depending on the type and technological
process. Pasteurized milk showed slightly higher values
compared to the declared content, but still within the al-
lowed tolerance limits. Fermented products exhibited
expected variations due to bacterial fermentation, while
cheeses - particularly extra-fat and aged varieties - con-

299

SERBIAN JOURNAL OF PUBLIC HEALTH

VOLUME 99  NUMBER 4

DECEMBER 2025



MACHWK JABHOT 3[1PAB/bA
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dPepmeHTMCaHN NPOMN3BOAM NOKa3anu Cy O4ekuBaHe Bapu-
jaumje ycnen 6aktepujcke dpepMmeHTaumje, AOK Cy CUPEBM,
nocebHO eKkcTpamMacHW 1 3penu, cagpXanu HajHuxKe Wnu
HepeTekTabunHe konuynHe nakrose. CMpHM Hamasu cagp-
)Ke HajBuLLEe FaKTo3e y OKBUPY CUpeBa.

Mako KOHUeHTpauuja nakTo3e Bapupa, Ha CTBapHu O0-
MPUHOC NaKTO3€ y WCXpaHU MpPEecygHo yTude BenuyvHa
nopuuje, na mMreko u depMeHTUCaHn Npon3BoanM ocTajy
Haj3HavajHuju n3Bopu yHoca. BehunHa ocoba ca nHTORE-
paHLMjOM FTAaKTO3e MOXe ToneprcaTn YHOC YMEpeHe Konu-
YMHe NakTose, AOK Ce KoA ranakrosemuje nakrosa mopa
y NoTnyHocTu nsberasatu. [lobujeHn pesyntatu Harnawia-
Bajy BaXXHOCT Ta4HOr [eKrnapucarwba 1 no3HaBara HyTpu-
TUBHOI cacTaBa 3a noTpollade ca nocebum AujeTeTckum
notpebama. OBO je MPBO CMCTEMATCKO UCTPaXKMBaHe ca-
OpKaja nakTo3e y MrevyHum npoussogmma y Cpbuju, wro
Harnawasa HEeroB 3Haydaj 3a pasymeBare HYTPUTUBHUX
KapakTepucTnka nokanHo A0CTYMHUX Npoun3Boaa v 3a npa-
hewe cagpxaja NnakTto3e y CBpXy OWjETETCKMX Npenopyka.
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