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LIST OF THE ACRONYMS, ABBREVIATIONS USED IN
THE SUMMARY OF THE PH.D. THESIS / PROMOCIJAS
DARBA KOPSAVILKUMA LIETOTIE SAISINAJUMI UN
SIMBOLI

p — Spearman rank correlation coefficient / Spirmena rangu korelacijas
koeficients

ALA / ALS — a-linolenic acid / a-linolénskabe

ARA | AS — arachidonic acid / arahidonskabe

BDL / ZNR — below the detection limit / zem noteiksanas robezas

BMI / KMI — body mass index / kermena masas indekss

CLA / KLS - conjugated linoleic acid acid / konjugeta linolskabe

DHA / DHS — docosahexaenoic acid / dokozaheksaénskabe

E % — the percentage of total daily energy intake / procentualais diena uznemtas
kopéjas energijas daudzums

EA/ES - elaidic acid / elaidinskabe

EN — European standard / Eiropas standarts

EPA / EPS — eicosapentaenoic acid / eikozanpentaénskabe

et al. /etc. / u.c. / u.tml. —and others / un citi

Fig. / att. —attels / figure

ICP-MS — inductively coupled plasma mass spectrometry / induktivi saistitas
plazmas masspektrometrija

IQR / SKI — interquartile range / starpkvartilu izkliede

ISO — International Standard Organization / Starptautiska Standartizacijas
organizacija

LA /LS - linoleic acid / linolskabe

LEA / LES - linolelaidic acid / linolelaidinskabe

LVS — Latvian Standard / Latvijas standarts

MCFA / VGKT — medium-chain fatty acids / vidéji garo kézu taukskabes
MUFA / MNT — monounsaturated fatty acids / mononepiesatinatas taukskabes
n — number of samples or participants / paraugu vai dalibniecu skaits

ND / ND — not defined / nav definets

OA / OS —oleic acid / oleinskabe

PA / PS — palmitic acid / palmitinskabe

PUFA / PNT — polyunsaturated fatty acids / polinepiesatinatas taukskabes

R?— the coefficient of determination / determindcijas koeficients

SFA | PT — saturated fatty acids / piesatinatas taukskabes

SPSS — Statistical Package for the Social Sciences / Socialo zinatnu statistikas
pakete

TFA/TT —trans fatty acids / trans taukskabes

VA /' VS —vaccenic acid / vakcénskabe
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TOPICALITY OF THE RESEARCH

Human milk is universally preferred as the first food and nutrient source
for the infant (World Health Organization, 2018).

Components in human milk are directly synthesized in the mammary
glands or derived from maternal plasma, therefore originate from current
maternal diet or body stores (Andreas, Kampmann, & Le-Doare, 2015;
Hale & Hartmann, 2017). Accordingly, the quality of women’s diet is an
important factor that can affect human milk composition and provision of
essential  nutrients for the infant (Hale & Hartmann, 2017
Lawrence & Lawrence, 2015).

Human milk composition among lactating women in Latvia has not been
comprehensibly studied (Bake et al., 2007; Broka et al., 2016). There has been
previously done research assessing the exposure of human milk to persistent
organic pollutants in Latvia (Bake et al., 2007). The target group of the research
was mothers from town Olaine and the control group was from the area without
chemical industry objects. Obtained results responded to the lowest detected
levels of organic pollutants among European countries (Bake et al., 2007).

Research conducted by Broka et al. (2016) is the latest study conducted
in Latvia about macronutrient (fat, protein, lactose) content in human milk.
Nevertheless, only transitional human milk samples (less than one month
postpartum) were collected, and it was done while mothers and infants were
admitted to the Neonatal Care Unit in Children’s’ Clinical University Hospital.
Therefore, study results cannot be ascribed to the overall population.

All around the world fatty acid composition of human milk has been
extensively studied (Bravi et al., 2016; Keikha et al., 2017), and it seems that the
type of fatty acids in human milk varies due to regional aspects and dietary
traditions (Andreas, Kampmann, & Le-Doare, 2015; Hale & Hartmann, 2017
Mohrbacher, 2010). However, currently there is no data regarding fatty acid
composition in human milk among lactating women in Latvia. Currently, there
are also no data about the essential and potentially toxic elements content in
human milk among lactating women in Latvia. There is also a lack of information
regarding women’s dietary habits during lactation in Latvia.

It raises a need to conduct research in this area as it would provide an
insight of national differences in human milk composition, allow us to evaluate
the quality of maternal nutrition and its effect on human milk composition and
therefore nutritional provision for infants.

The hypothesis of the study: maternal nutrition predicts human milk
composition and serves as the basis for providing the essential nutrients for the
infant.



The hypothesis is supported by the following thesis:

e a lactating woman can meet her nutritional needs by consuming
a well-balanced diverse diet, which also serves as the basis for
providing the essential nutrients for infant via human milk.

e total fat, protein, lactose content in human milk is not directly
affected by maternal diet;

e  qualitative and quantitative fatty acid composition of human milk
is influenced by maternal dietary habits;

e essential and potentially toxic element content in human milk is
related to maternal dietary habits;

o  exclusively breastfed infants till six months of age can receive
a sufficient amount of energy and nutrients (fat, protein, lactose,
fatty acids and essential elements) via human milk.

The research object of the study: mature human milk (at least 28 days
postpartum).

The aim of the study: to evaluate human milk composition in relation to
maternal nutrition and to assess nutritional supply for exclusively breastfed
infants.

Consequential research objectives were set to achieve the aim of the study:

1) to analyse protein, lactose, fat, fatty acid, essential (Ca, Mg, Na,
K, Zn, Se, Mn, Fe, Cu, Co, Cr) and potentially toxic element
(Al Ni, As, Sr, Cd, Sn, Sb, Pb) content in human milk;

2) to evaluate the compliance of the women’s nutrition during
lactation with the recommendations at the national and European
level;

3) evaluate the association between maternal nutrition and human
milk composition;

4) based on elaborated human milk composition results, theoretically
evaluate nutritional adequacy of exclusively breastfed infants till
six months of age.

The scientific significance of the study:

1) for the first time in Latvia, composition of human milk has been
comprehensively analysed;

2) elaborated data serve as a contribution from Latvia to the global
research area of human milk composition.

The national significance of the study:

1) elaborated findings can be used to develop nutritional guidance for
lactating women in Latvia;

2) compiled results can be used to develop nutrient intake guidelines
for infants in Latvia (<6 months old).



APPROBATION OF THE RESEARCH
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MATERIALS AND METHODS

Design, time, venue of the research and sample size
This comparative cross-sectional study was carried out from November
2016 till March 2021 and divided into two intervals:
e the first study period was from November 2016 till December
2019 (in total participated 71 participant);
e the second study period was from January 2020 till March 2021
(in total participated 70 participants).
In both study periods, women were invited to participate in the study via
a poster published on social media member groups for lactating mothers.
Participants were from all regions of Latvia, however, mainly from Riga
and Pieriga (see Table 1).

Table 1/ 1. tabula
Division of the study participants by the statistical regions of the Republic
of Latvia / Dalibnieéu sadaltjums pa Latvijas Republikas statistiskajiem
regioniem (N=141)

Statistical regions of

the Republic of Latvia First study period / Second study period /
/ Latvijas Republikas Pirmais petijuma posms Otrais pétijuma posms
statistiskie regioni
Riga / Riga n=41 n=36
Pieriga / Pieriga n=18 n=15

Vidzeme / Vidzeme
Zemgale / Zemgale
Latgale / Latgale
Kurzeme / Kurzeme

Njw|o|ol

o
jum I e I fum I e }

Wk~

SIS |3

Inclusion and exclusion criteria for the participants
The inclusion criteria for the participants were:
1) signed consent form;
2)  reside in Latvia;
3) singleton pregnancy;
4) at least 28 days postpartum;
5) exclusively breastfeeding or partially breastfeeding (human milk
and infant formula or complementary food);
6) mother and child apparently healthy (without metabolic disorders,
no acute illnesses, etc.).

Exclusion criteria were:
1) unsigned consent form;
2)  noncompliance with the inclusion criteria.
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Ethical considerations
Before the study, the approval from Riga Stradin$ University Ethics
Committee was received (No. 4/28.7.2016.). To continue the study, ethical
approval was renewed in year 2020 (No. 6-1/01/6). The study was conducted
according to the guidelines laid down in the:
e  Declaration of Helsinki — Ethical Principles for Medical Research
Involving Human Subjects (World Medical Association, 2013);
e  Convention for the protection of Human Rights and Dignity of the
Human Being with regard to the Application of Biology and
Medicine: Convention on Human Rights and Biomedicine
(Council of Europe, 1997).
The signed consent form was obtained from all women before the study.
The privacy rights of the participants were ensured throughout the study under
the General Data Protection Regulation (Regulation No. 2016/679 of the
European Parliament and the Council, 2016) and Personal Data Processing Law
(Latvijas Republikas Fizisko personu datu apstrades likums, 2018). Human milk
samples as well all documentation were marked using a unique three-digit code
to replace all personal information (name, surname, etc.).

Description of the study process

The study process was similar in both study periods and is described in
the Figure 1.

A specific sampling procedure was used to reduce possible nutritional
undue and to ensure minimal interference with the infant’s feeding behaviour.

A few millilitres of milk were expressed after the end of nursing from the
feeding breast. If the nursing session was paired (the infant had been feeding on
both breasts), participants were asked to collect milk from the breast that has
been suckled for a longer period.

Sampling frequency was not defined, but taking into account possible
diurnal variations, the pooled sample had to include milk from the morning,
mid-day, evening and night feedings.

During the first study period, participants were asked to collect in total
100 ml of pooled human milk and pour it into four containers:

e~ 40 ml of milk in one container (for the determination of fat and
protein);

e~ 40 ml of milk in another container (for the determination of
essential and potentially toxic elements);

e ~ 10 ml of milk in another container (for the determination of
lactose);

e ~ 10 ml of milk in another container (for the qualitative and

quantitative determination of fatty acids).
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2. Transfer of the study materials

+ Consent form;
1. First meeting with « 72-hour food diary + food atlas;
the participants s | < Food frequency questionnaire;
* On-site or online. “] + Questionnaire about participants
charasteristics;

*Prelabelled containers and instruction for
milk collection.

v
3. Sampling of human human
-Earrgéapantcso\r/]vsrétceu{%%d dlaré/afor 4. Second meeting with the
Vs, s

complete other questonnaires participants

and in the next 24-hours collect *Frozen human milk samples,
human milk (pooled sample in «| 72-hour  diary and  other
one container); 2| questionnaires collected from
«Pooled human milk sample was the participants. Frozen human
stored in the refrigerator during milk samples transported to the
collection process (~ 4 °C). laboratory (using bag with ice
After, human milk was poured packs).

into containers and stored in the

freezer (~ -18 °C).

Fig. 1. Description of the study process

During the second study period, sample collection and storage was the
same except that due to time limit and financial reasons we were not able to
determine essential and potentially toxic element content in human milk and
chose a less expensive method for macronutrient (fat, protein, lactose)
determination in human milk. Therefore, participants were asked to collect in
total only 50 ml of pooled human milk and pour it into two containers:

e~ 40 ml of milk in one container (for the determination of fat,
protein, lactose);
e ~ 10 ml of milk in another container (for the qualitative and

quantitative determination of fatty acids).
Methods used for the analysis of human milk composition

Methods used for the analysis of human milk composition are
summarized in the Figure 2.
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Fig. 2. Methods used for the analysis of human milk composition

Evaluation of nutritional data using 72-hour food diary and food
frequency questionnaire

To evaluate current energy and nutrient intake among the participants,
a self-administered 72-hour food diary was used. A 72-hour food diary included
example page on how to write a diary. Participants were also encouraged to use
an electronic food atlas (Food Control Authority, 2014) to determine the size of
a food product or a food portion size. Measurements like spoons, cups were also
used by participants to facilitate the determination of the food portion sizes.
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Unfortunately, due to a lack of information regarding the fatty acid
composition of different foodstuff, we were not able to use the national food
composition database of Latvia. Instead, we used the Finnish food composition
Fineli (National Institute for Health and Welfare of Finland, 2019) to calculate
the total energy and nutrient intake among the participants.

Nutritional information about dietary supplements was taken into account
and added to the nutrient calculations from the Fineli food database.

A self-administered food frequency questionnaire — a modified protocol
from the World Health Organization (2007) was used to assess participants’
habitual diet. The aim of the food frequency questionnaire was to rank different
foodstuff intake according to the consumption frequency during the past four
weeks before the study. The food frequency questionnaire consisted of
74 foods & drinks. The response options in the food frequency questionnaire
were ranged into six categories:

. “never” (0 points);

. “less than once a week” (1 point);

. “once a week” (2 points);

. “twice a week” (3 points);

. “more than twice a week but not every day” (4 points);

. “every day” (5 points).

Characteristics of the participants
Information regarding characteristics of the participants are summarized
in Table 2.

Table 2/ 2. tabula
Characteristics of the participants / Pétjuma dalibnieku raksturojums

First study period / Second study period /
Pirmais petijuma posms Otrais petijuma posms
Parameter
(uniit) / (n=69)* (n=70)
Parametrs Median Median
(mérvieniba) (IQR)/ Range / (IQR) / Range /
Mediana Diapazons Mediana Diapazons
(SKI) (SKID)

Maternal characteristics / Dalibnieéu raksturojums

Age (years) /

Vecums 31 (5) 23-39 31 (7) 23-45
(gadi)
BMI / KMI 2172 17,63 2228 1851
(kg m?) (4.46) 32.18 (3.79) 3657
Parity / 2 (1) 1-4 2(1) 1-5

Bernu skaits
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Table 2 continued / 2. tabulas turpindjums

First study period / Second study period /
Parameter Pirmais pe'_tt'junia posms Otrais pe'ttz'uma posms
(unit) / __(n=69) ___(0=70)
Parametrs Median Mediana Median
(mérvientba) (IQR)/ Range / (SK!) / (IQR) /
Mediana Diapazons Median Mediana
(SKI) (IQR) (SKID
40 — exclusively 48 — exclusively
breastfeeding / ekskluziva breastfeeding / ekskluziva
Feeding zz'dl's“qna ) Zz‘dl'svc{na _
2 — human milk + infant 3 — human milk + infant
pattern / formula / mates piens + formula / mates piens +
EdinaSanas ormula | mates piens armula | mates piens
veids mates piena azzs_tajejs mates piena azzs_tajejs
27 —human milk + 19 — human milk +
complementary feeding / complementary feeding /
mates piens + papilduzturs mates piens + papilduzturs
Milk 21 — manual expression / 31 — manual expression /
expression noslauksana ar roku noslauksana ar roku
manner / 39 — breast pump / 26 — breast pump /
Piena piena pumpis piena pumpis
noslaukSanas 9 — both methods / abas 13 — both methods / abas
veids metodes metodes

Characteristics of the children / Bérnu raksturojums

Age (months)
/ Vecums
(meénesi)

40(45) | 15210

3040 | 1.0-270

64 — Infants / Zidaini
(<12 months / menesi)
5 —Toddlers / Mazi berni
(1to2yearsold/

1 lidz 2 gadus veci)

68 — Infants / Zidaini
(<12 months / ménesi)
2 — Toddlers / Mazi bérni
(1to2yearsold/

1 lidz 2 gadus veci)

Birth weight /

Dzim$anas (3-461?1) 1.60-5.36 (3'2411) 1.63-5.50

svars (kg) ' '
Birth length /

Dzimsanas 53.0 (5.0) 42-61 54.0 (3.0) 42-61
garums (cm)

Sex / 34 — girls / meitenes 34 — girls / meitenes
Dzimums 35 — boys / zeni 36 — boys / zeni

* two out of 71 participants did not complete a questionnaire about
maternal & child characteristics / divas no pétijuma dalibniecém neiesniedza
anketas par mates & bérna parametriem

Data statistical analysis

All elaborated data were summed up using Microsoft Excel, 2019
(Microsoft Corp.), and statistical analyses were performed using IBM SPSS
Statistics, version 22.0 (SPSS Incorporated).
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The results were expressed as average (standard deviation), median
(interquartile range) and range (minimal-maximal values). The Kruskal Wallis H
test was used to spot statistically significant differences between continuous or
ordinal dependent variables and independent nominal variables. Spearman's rank
correlation (p) was selected to measure the strength and direction of the
association between continuous or ordinal variables. Non-parametric partial
Spearman’s rank correlations were conducted while controlling the following
covariates:

e  maternal age;
maternal BMI,
child’s age;
child’s birth weight and length;
child’s sex;
parity;
feeding pattern (exclusive / mixed);
milk expression manner (manual expression by hand / breast pump
/ combination of both methods.

A principal component analysis was conducted to identify different
dietary patterns and human milk fatty acid composition patterns among the
participants. The count of patterns was identified based on the eigenvalue (>1).
Values with the factor loading >|0.5| were considered to contribute significantly
to the identified components.

Stepwise multiple regression was used to predict a specific nutrient
content in human milk based on three sequential day intake of this nutrient.

If needed, data were transformed to follow a normal distribution
(log-transformation or square root transformation) before the specific statistical
test.

A p-value of <0.05 was considered statistically significant.

RESULTS AND DISCUSSION

1. Composition of human milk

Obtained results about macronutrient content in obtained human milk
samples are summarized in Table 3.

Median fat content in human milk did not significantly differ between
study groups (p=0.771), but a significantly higher median protein and lactose
content in human milk were noted among the second study group (p<0.005 for
both). Obtained differences are probably due to different analytical methods used
in each study period.
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The median values for fat (4.40 %) and lactose (6.53 %) content in human
milk from the first study period were similar to data previously reported in Latvia
from Broka et al. (2016) — 4.42 % and 6.50 %, respectively. Elaborated median
content for protein in both study groups (1.09 % and 1.23 %, respectively) was
lower than data reported from Broka et al. (2016) — 1.46 %. The difference could
be related to the sampling time. Our samples were collected at least 28 days
postpartum, therefore it was mature human milk. Broka et al. (2016) analysed
human milk samples collected 5 to 28 day postpartum, therefore it was
transitional milk which contains a higher protein content compared to mature
human milk (Garwolinska et al., 2018).

Table 3/ 3. tabula
Fat, protein, and lactose content (%) in human milk /
Tauku, olbaltumvielu un laktozes saturs (%) mates piena

First study period / Second study period /
Macro- Pirmais pe'_tijuma posms Otrais pe'ttz'uma posms
. (n=65)* (n=70)
nutrients / - -
Makro- Median Median
uzturvielas (IQR) / Range / (IQR)/ Range /
Mediana Diapazons Mediana Diapazons
(SKD (SKD
Fat / Tauki 4.40 (2.00) 1.00-7.70 4.32 (1.75) 0.92-7.56
Protein /
Olbaltum- 1.09 (0.19) 0.75-1.82 1.23 (0.21) 1.00-1.99
vielas
Lactose /
Laktoze®* 6.53 (0.49) 5.94-7.70 7.18 (0.29) 6.24-7.54

* six out of 71 participants were not able to donate enough human milk for the
analysis / sesas no pétijuma dalibniecém nevaréja noslaukt pietieckami piena
analizu veiksanai.

** two significant outliers among lactose values were detected in the first study
group and one significant outlier in the second study group / divas atskirigas
vertibas laktozes saturam tika konstatétas pirmaja grupd, bet viena — otraja

grupa.

Data regarding fatty acid composition in human milk (only most
important fatty acids displayed) are compiled in Table 4.

Dominating fatty acids in human milk was oleic acid, followed by
palmitic acid and linoleic acid. These three fatty acids are marked also as
dominant fatty acids from studies around the world (Antonakou et al., 2013;
Daud et al., 2013; Glew et al., 2006; Jiang et al., 2016; Kresi¢ et al., 2013; Luna,
Juarez & de la Fuente, 2007; Mojska et al., 2003; Mosley et al., 2005;
Nishimura et al., 2013; Olang et al., 2012; Precht & Molkentin, 1999; Samur,
Topcu & Turan, 2009; Wu et al., 2010).
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Table 4 / 4. tabula

Fatty acid composition of human milk (% from all fatty acids) /

Taukskabju sastavs mates piend (% no kopejam taukskabem

First study period / | Second study period /
Fatty acids / Pirmais pelz]uma Otrais pett{uma posms p-value /
Taukskaib posms (n=71) (n=70) —vartib
auisiabes Median / Mediana | Median / Mediana | © " """*
(Range / Diapazons) | (Range / Diapazons)
PS/PA 23.80 18.70
(C16:0) (13.20-30.60) (10.60-25.0) <0.0005
OA/0OS 34.50 38.20
(C18:1 n-9c) (26.10-41.40) (25.20-49.40) <0.0005
LA/LS 11.20 14.40
(C18:2 n-6¢) (5.00-26.50) (8.60-36.80) <0.0005
ALA/ALS 1.00 1.70
(C18:3n-3) (0.50-9.60) (0.80-5.50) <0.0005
ARA/AS 0.30 0.40 0.021
(C20:4 n-6) (0.10-0.50) (0.10-2.10) )
EPA/EPS 0.10 0.10
(C20:5n-3) (<0.10-2.70) (<0.10-0.30) <0.0005
DHA / DHS 0.30 0.30 0.883
(C22:6 n-3) (0.10-4.30) (0.10-1.00) '
<0.10
EAJES (all values / 0.50 (0.10-1.40) | <0.0005
(C18:1 n-9t) ) -
visas vertibas)
VA/VS 1.20 1.70
(C18:1 n-11t) (<0.10-1.90) (0.90-2.20) <0.0005
LEA/LES 0.10 0.10
(C18:2 n-9t,12t) (<0.10-1.50) (<0.10-0.30) <0.0005
not analysed in this not
CLA/KLS study period/ 0.10 calculated
(C18:2 n9c, n1lt) netika noteikta (<0.10-0.30) / nav
ST posma ietvaros aprekinats
45.70 38.60
SFATPT (27.20-60.80) (21.80-49.10) <0.0005
MCFA/ VGKT 12.40 (4.00) 12.10 (3.20) 0149
(C10-C14) (6.20-24.50) (6.50-21.70) '
38.80 40.30
MUFA/MNT (29.20-45.60) (25.80-51.40) 0.132
14.10 18.10
PUFA/PNT (7.50-31.70) (12.40-39.60) <0.0005
1.40 2.40
TRAITT (<0.10-2.80) (1.00-3.20) <0.0005
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Using principal component analysis, we identified six human milk fatty
acid profiles among the participants, explaining 85.12 % of total fatty acid profile
variance:

o first profile associated with a high polyunsaturated fatty acid level,

but a low saturated fatty acid level in human milk (explaining
28.22 % of total variance);

e second profile associated with high monounsaturated and trans fatty
acid levels, but low n-6 / n-3 polyunsaturated fatty acid ratio in
human milk (explaining 20.46 % of total variance);

e third profile associated with a high n-3 polyunsaturated fatty acid
level, but low monounsaturated fatty acid level in human milk
(explaining 13.95 % of total variance);

o  fourth profile associated with a high trans fatty acid level, but low
monounsaturated fatty acid level (explaining 9.37 % of total
variance);

o fifth profile associated with high long chain fatty acid -
eicosapentaenoic and docosahexaenoic acid levels in human milk
(explaining 7.86 % of total variance);

e  sixth profile associated with low docosahexaenoic acid and medium
chain fatty acid levels (explaining 5.27 % of total variance).

Overall, our obtained data regarding fatty acid level in human milk were
comparable to other data reported from Europe (Antonakou et al., 2013;
Kresic¢ et al., 2013; Luna, Judrez & de la Fuente, 2007; Mojska et al., 2003;
Mosley et al., 2005; Precht & Molkentin, 1999), except we report a higher
vaccenic acid level in human — 1.40 %. In other European countries on average
vaccenic acid level in human milk less than 1 % (Luna,
Juérez & de la Fuente, 2007; Precht & Molkentin, 1999).

Total trans fatty acid level among lactating women in Latvia is one of the
lowest (1.70 %). Lower results reported only from Spain — 0.80 % (Luna,
Juarez & de la Fuente, 2007).

Although median docosahexaenoic acid level in human milk among
lactating women in Latvia responded to target value (0.30 %) (Jackson
Harris & Harris, 2016), it was quite variable among the samples.

The level of arachidonic acid in human milk (0.30 %) was significantly
lower than reported globally (0.55 %) (Fu et al., 2016).

Data regarding essential and potentially toxic element content in human
milk is summarized in the Table 5.

A study from Sweden (Bjorklund et al., 2012) is one of the latest studies
providing data about essential and potentially toxic elements in human milk from
Europe using a sensitive analytical method ICP-MS which was also used in this
study. A comparison of data can be found in Table 6.
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Overall, our elaborated data for calcium, potassium and magnesium
content in human milk were similar, but data for sodium and zinc were lower
compared to data from Sweden (Bjorklund et al., 2012).

Table 5/5. tabula
Esenciali un potenciali toksisko elementu saturs mates piena /
Esenciali un potenciali toksisko elementu saturs mates piena (N=69)*

Element, Symbol Detection Median
(unit) / Elementa limit/ (IQR) / Range /
nosaukums, simbols NoteikSanas Mediana Diapazons
(mérvieniba) robeZa (SKD
Essential elements / Esencialie elementi
Calcium / Kalcijs
Ca (mg 100 mlY) 0.20 27.40 (9.43) 17.30-59.23
Magnesium / Magnijs
Mg (mg 100 mlY) 2 3.89 (1.02) 252-563
Sodium / Natrijs
Na (mg 100 ml-) 2 12.67 (6.35) 5.00-42.54
Potassium / Kalijs
K (mg 100 mlY) 2 60.59 (12.71) 40.99-75.88
Zinc / Cinks BDL/
Zn (mg 100 ml*) 0.01 0.10 (0.11) ZNR-0.34
Selenium / Selens
Se (ug 100 mIY) 2 BDL /ZNR BDL / ZNR
Manganese / Mangans
Mn (ug 100 mlY) 200 BDL / ZNR BDL / ZNR
Iron / Dzelzs
Fe (ug 100 mI'%) 100 BDL / ZNR BDL / ZNR
Copper / Vars BDL/
Cu (ug 100 mI) 50 BDL / ZNR ZNR —64.99
Cobalt / Kobalts
Co (pg 100 mlY) 1 BDL / ZNR BDL / ZNR
Chromium / Hroms BDL /
Cr (ug 100 mI%) 1 BDL / ZNR ZNR —1.44
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Table 5 continued / 5. tabulas turpindjums

Element, Symbol Detection Median
(unit) / Elementa limit/ (IQR) / Range /
nosaukums, simbols NoteikSanas Mediana Diapazons
(mérvieniba) robefa (SKI)
Potentially toxic elements / Potenciali toksiskie elementi

Aluminum / Aluminijs

Al (ug 100 mi) 500 BDL / ZNR BDL / ZNR

Nickel / Nikelis

Ni (g 100 mI) 50 BDL / ZNR BDL / ZNR

Arsenic / Arséns BDL /

As (1g 100 ml) 0.5 BDL/ZNR ZNR -0.93
Strontium / Stroncijs

Sr (ug 100 mI) 50 BDL / ZNR BDL / ZNR

Cadmium / Kadmijs
Cd (ug 100 mI) 0.5 BDL / ZNR BDL / ZNR
Tin/ Alva

Sn (ug 100 i) 50 BDL / ZNR BDL / ZNR
Antimony / Antimons

Sb (ug 100 mI) 50 BDL / ZNR BDL / ZNR

Lead / Svins BDL /
Pb (ug 100 i) 1 BDL/ZNR ZNR -4.84

* the number of the participants from the first study period who were able to
donate human milk for the determination of essential and potentially toxic
element content / pirma pétijuma posma dalibniecu skaits, kuras ziedoja mates
pienu esencialo un potenciali toksisko elementu satura noteiksanai.

Table 6/ 6. tabula

Comparison of essential element content in human milk /
Esencialo elementu satura salidzinajums mates piena (mg 100 ml%)

_ Thisstudy / Bjorklund et al. (2012)
Elements / Sis petijums (N=69) Sweden / Zviedrija (n=60)
Elementi Median / Range / Median / Range /
Mediana Diapazons Mediana Diapazons
Calcium/ 27.40 17.30-59.23 30.70 19.60-41.60
Kalcijs
Magnesium / 3.89 2.52-5.63 2.80 2.10-4.30
Magnijs
Sodium / 1267 5.00-42.54 19.20 13.60-48.00
Natrijs
Potassium / 60.59 40.99-75.88 63.6 54.90-72.90
Kalijs
Zinc/ 0.10 <0.01-0.34 0.35 0.12-0.57
Cinks
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Latest technologies like ICP-MS allow us to ascertain elements even in
small quantities. Nevertheless, possible adjustments are needed for the element
analysis in human milk using ICP-MS, because we faced difficulties to determine
iron, selenium and other essential element values in human milk above the
detection limit. The possible reasons are listed below:

e selection of sample preparation method — Levi et al. (2018) have
explored that sample preparation before ICP-MS analysis could
influence specific element values in human milk samples. Selenium
content is about 15 % higher with the alkali dilution method, but iron
content is about 28 % higher with acid digestion. Acid digestion was
used in this study;

e the purity of analytical reagents, technical parameters etc. factors
can influence the values of detection limit for ICP-MS analysis;

e our elaborated detection limits for the analysed elements were
significantly higher compared to values reported by Bjorklund et al.
(2012). Although it should be noted that their limit of detection was
based only on five blank samples while ours — on 20 blank samples;

e  detection of some isotopes like selenium ("8Se), iron (*Fe) etc. can
be affected by spectrometric interferences with other polyatomic
ions, most often argon ions (de la Guardia & Garrigues, 2015).
Argon was used as a carrier gas for ICP-MS analysis in this study.

In the majority of analysed human milk samples, potentially toxic element
content was also below the detection limit. Only two individual human milk
samples contained potentially toxic element content above detection limit — one
sample with an arsenic content of 0.93 pg 100 ml* and one sample with a lead
content of 4.84 g 100 ml?, respectively. Both determined values did not exceed
the maximal values set in European Commission Regulation 1881/2006 for
infant formulae and foods destined for infants and toddlers (10 pug for arsenic
and 5 pg for lead in 100 mg™ wet weight, respectively).

2. Dietary habits and nutrient intake among the study participants

Evaluation of food frequency questionnaire

Rye bread was the most consumed food product from the food group
“cereals, cereal products & potatoes” — consumed more than twice a week by
31 % of the participants and every day by 28 % of the participants. Often among
the participants was also consumed bread containing seeds & grains — consumed
at least twice times a week (26 % of the participants) or every day (16 % of the
participants) and wholegrain oats — consumed at least twice times a week (15 %
of the participants) or every day (11 % of the participants). Other types of cereals
— rice, buckwheat, etc. were consumed only rarely.
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Boiled potatoes were mostly consumed once a week by ~ 32 % of the
participants. More than half of the participants (~ 52 %) also on a rare basis
preferred consumption of baked, fried potatoes, or potatoes’ mash.

Overall, participants did not consume various types of starchy food, but
preferred the consumption of specific products like bread and potatoes. Other
starchy food products like buckwheat, quinoa, amaranth, couscous, bulgur was
not popular among the participants.

Red meat was mostly consumed once a week by ~ 22 % of the participants
but white meat — mostly twice a week (29 % of the participants). Processed meat
was mostly avoided (30 % of the participants) or only consumed on a rare basis
(32 % of the participants). Eggs were mostly consumed almost every day by the
study participants (33 %).

The majority of the participants in this study were non-fish eaters (17 %
of the participants) or noted fish consumption only rarely (46 % of the
participants). Once a week fish was included in the diet by ~ 22 % of the
participants, but only 15 % of the participants consumed fish at least two times
a week. Also, seafood was consumed only rarely by 47% of the participants or
avoided completely by ~ 46 % of the participants.

Almost half of the participants consumed milk on daily basis (43 %).
Cheese was the second most frequently consumed dairy product, eaten almost
every day by approximately 34 % of the participants. Fourteen participants from
the first study group and ten participants from the second study group in the food
frequency questionnaire noted that they avoid milk and dairy products. The
reasons for the exclusion of milk & dairy products were following — participant
is a vegetarian (two from the first group, one from the second group) or a vegan
(two participants in each study group), maternal health issues (two participants
from the first study group), the infant has cow’s milk protein allergy
(eight participants from the first study group and seven participants from the
second study group.

More than half of the study participants did not consume pulses or ate
them only rarely.

Only about half of the participants consumed fresh vegetables (52 %) and
fresh fruits (49 %) on daily basis, but fresh berries on daily basis were consumed
only by 13 % of the participants. Cooked vegetables on daily basis were
consumed only by one-third of the participants.

Dominant plant-based fat source among the participants was plant oils —
consumed almost every day or every day by approximately 83 % of the
participants. Olive oil was the most commonly consumed plant oil among the
lactating women in this study — frequently used by 71 % of the participants.
Sunflower oil was the second most commonly preferred plant oil — frequently
used by 25 % of the participants, but canola oil — the third most commonly
preferred plant oil (23 % of the participants) (participants were allowed to note
more than one preferential plant oil in food frequency questionnaire).
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Butter was the most commonly used condiment — consumed almost every
day or every day by half of the participants. Other condiments — ketchup,
mayonnaise, sauces, margarine, and blended fat spreads were mostly avoided by
the participants or consumed rarely.

Chocolate was the most commonly preferred sweet — consumed almost
every day or every day by ~ 32 % of the participants. Cookies were consumed
every day or almost every day by approximately 20 % of the participants. Almost
all participants (~ 90 %) consumed salty snacks and fast food only rarely or
never. Soft drinks were consumed only rarely or not at all.

More than half of the participants (~ 58 %) noted coffee consumption on
daily basis. Also, caffeine-containing teas were consumed on daily basis by
one-third of the participants (~ 30 %). Almost half of the participants from this
study (~ 42 %) noted herbal tea use on daily basis.

Alcohol was completely avoided by approximately 70 % of the study
participants but ~ 22 % of the participants noted the use of alcohol less than once
a week. The rest of the participants drunk alcohol once (6 %), twice a week (1 %)
or more frequently (1 %).

To classify current dietary patterns among the participants, we performed
a principal components analysis based on the data from the food frequency
questionnaire. Principal components analysis revealed five components that had
eigenvalues greater than one and which explained 18.83 %, 17.65 %, 9.65 %,
8.63 %, and 6.67 % of the total variance (61.43 % in total), respectively:

e the first dietary pattern can be characterised as healthy due to high
vegetable, fruit, berry, plant-based fat, pulses consumption, but low
animal-based protein intake;

e thesecond dietary pattern can be associated as unhealthy due to high
intake of products that contain high amount of carbohydrates
(including sugar), fat, and salt;

e the third dietary pattern can be associated with high milk & dairy
product and sweets & baked goods intake and could potentially be
associated with a higher trans fatty acid intake;

o the fourth dietary pattern is related to different drink intake, but

o the fifth dietary pattern — associated with high fish & seafood and
vegetable intake.

Evaluation of 72-hour food diary

Median energy intake among the participants was lower than
recommended. The median percentage of energy intake from carbohydrates
among the participants was lower, energy intake from fats was higher, but energy
intake from protein — within recommendations (Table 7).
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Table 7/ 7. tabula
Energy and macronutrient intake among the participants / Energijas un
makrouzturvielu uznemsanas daudzums petijuma daltbniecem (n=139)*

Guidelines for lactating
Nutrients / Median (IQR) / Range / women / Vadlinijas
Uzturvielas Mediana (SKI) Diapazons sievietem zidiSanas
perioda
2460-3110 kcal /
10293-13012 kJ
2004 kcal / (19-30 years / gadi),
Energy / 8385 kJ 827-3807 kcal / | 2340-2960 kcal /
Energija (581 kcal / 3460-15928 kJ 9791-12385 kJ
2431 kJ) (=31 years / gadi)
(Veselibas ministrija,
2017)
45-60 E % (Nordic
Carbohydrates 39.33E% 11.90- Council of Ministers,
| Oglhidrati (10.19 E %) 56.62 E % 2014; Veselibas
ministrija, 2017a)
<10 E % (free sugars /
“brivie” cukuri)
Sugars / 18.74E % (Nordic  Council of
Cukuri (7.83 E %) 0.93-4144E % Ministers, 2014;
Veselibas  ministrija,
2017a)
Fibre / 22.189¢ 25-35 g (Nordic Nutrition
Skiedrvielas (13.23 g) 7.05-95.93¢ Recomendations, 2014)
_ 5579 5 g (Veselibas ministrija,
Salt / Sals (3.53 ) 1.03-14.00 ¢ 2017)
10-20E % (Nordic
Protein / 1541 E% Council of Ministers,
Olbaltumvielas | (548 E %) | SOL4308E% | o014 Veselibas
ministrija, 2017a)
Fat / Tauki 41.63E % 23.47- 25-30 E % (Veselibas
(10.05 E %) 57.34E% ministrija, 2017a)
<IOE% (Nordic
1412E % 4.69— Council of Ministers,
SFATPT (6.18 E %) 2517E% 2014; Veselibas
ministrija, 2017a)
10-20 E % (Nordic
MUFA / MNT 14.78 E % 5.66-27.79 E% Council of Ministers,
(5.13 E %) 2014
)
6.90 E % 5-10 E % (Nordic
PUFA /PNT 2.59-19.01 E % Council of Ministers,
(3.81 E%) 2014)
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Table 7 continued / 7. tabulas turpindjums

Median Guidelines for lactating
Nutrients / (IQR) / Range / women / Vadlinijas
Uzturvielas Mediana Diapazons sievietem zudiSanas
(SK1) perioda
i 0
n-3 PUFA/ 1.10E % 0.11-6.49 At('ﬁﬁsrgécvésg[ﬁiill =
- 0, 0,
n-3 PNT (0.98 E %) E% Ministers, 2014)
LA/LS 524E % 1.81- <4 E % (European Food
(3.12 E %) 1746 E% Safety Authority, 2019a)
At least / Vismaz 0.5 E %
0, _
ALA/ALS (832 E (;‘0) ) 6 2227E % (European Food Safety
) ' Authority, 2019a)
i 0
LA +ALA/ 6.44 E % 2.01- At(INeg?tdécVésgzizcisl Ef %
0,
LS + ALS (3.81 E %) 1877E% Ministers, 2014)
No guidelines regarding
18.82 mg 0.00- daily intake of EPA / Nav
EPATEPS (96.17 mg) 1962.00 mg vadliniju par ieteicamo EPS
dienas devu
200 mg per day / diena
DHA / DHS 99.72 mg 0.00- (Nordic Council of

(217.97 mg) 4260.84 mg Ministers, 2014)

250 mg EPA + DHA
plus additionally 100 to

200 mg of DHA per day
EPA + DHA/ 131.27 mg 0.00- / 250 mg EPS + DHS
EPS + DHS (308.02 mg) 6450.29 mg plus papildus 100 lidz
200 mg DHS diena

(European Food Safety
Authority, 2019a)

* two out of 141 participants did not submit the 72 hour food diary / divas no 141
peétijuma dalibniecém neiesniedza uztura dienasgramatu.

Overall, a higher total energy intake among study participants was
associated with fruits & berries (p=0.182, p=0.039), plant-based fat (p=0.199,
p=0.024), sweets & bakery goods (p=0.229, p=0.009) intake. Participants who
consumed more frequently milk & dairy products, sweets & bakery goods and
salty snacks & fast food were consuming more fat (p=0.199, p=0.024, p=0.279,
p=0.001 and p=0.191, p=0.030). Median total protein intake among the
participants positively correlated with habitual intake of eggs, meat & processed
meat, fish & seafood, and milk & dairy products (p=0.281, p=0.001, p=0.279,
p=0.001 and p=0.333, p<0.0005). Total carbohydrate intake weakly correlated
with habitual fruit & berry consumption among the participants (p=0.258,
p=0.003).
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Sugar intake among the participants was high and provided
approximately one-fifth of the total energy intake (Table 7). Overall, a higher
sugar intake was noted among the study participants with a higher fruit & berries
intake (p=0.257, p=0.003).

Median fibre intake (~ 22 g per day) among the participants of this study
was slightly lower than recommended (25 to 35 g per day). Fibre intake among
the participants positively correlated with pulses (p=0.278, p=0.001), vegetable
(p=0.313, p<0.0005), fruit & berries (p=0.317, p<0.0005) and plant-based fat
(food group that includes nuts, seeds, avocado) (p=0.436, p<0.0005)
consumption.

Participants consumed more saturated fatty acids than recommended
(Table 7). A higher intake of saturated fatty acids was reported among women
with a higher intake of eggs, meat & meat products (p=0.285, p=0.001),
milk & dairy products (p=0.438, p<0.0005) and sweets & baked goods (p=0.328,
p<0.0005).

Monounsaturated fatty acid intake among the participants was within
guidelines (Table 7). A higher monounsaturated fatty acid intake was noted
among the participants with a higher intake of plant-based fats (p=0.214,
p=0.015).

Total polyunsaturated fatty acid and n-3 polyunsaturated fatty acid
intake among the study participants was within guidelines, but combined intake
of linoleic acid + a-linolenic acid was above recommended 5 % of total daily
energy intake (Table 7). Individually, linoleic acid intake among the study
participants was higher than recommended, and a-linolenic acid intake was
above 0.5 % of total daily energy intake (Table 7). A higher total polyunsaturated
fatty acid, n-3 polyunsaturated fatty acid, both linoleic acid and a-linolenic acid
intake among study participants was associated with habitual intake of
plant-based fats (p=0.287, p=0.001, p=0.242, p=0.006, p=0.262, p=0.003, and
p=0.303, p=0.001, respectively).

Median eicosapentaenoic acid and docosahexaenoic acid intake
(19mgand 100 mg per day, respectively) among the participants was
significantly lower than recommended (Table 7). Habitual fish & seafood intake
was associated with a higher intake of eicosapentaenoic acid and
docosahexaenoic acid intake among study participants (p=0.236, p=0.007 and
p=0.224, p=0.011).

Median trans fatty acid intake among the study participants did not
exceed 1 g per day, and positively correlated with habitual intake of milk & dairy
products (p=0.421, p<0.0005) and sweets & baked goods (p=0.312, p<0.0005).

The median intake of cholesterol among study participants was around
273 mg per day. High intake of cholesterol can potentially increase the risk of
cardiovascular diseases; therefore, it is recommended to consume less than
300 mg of cholesterol per day (Reiner et al., 2011).
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Participants who were consuming more animal-based products were
accordingly consuming more cholesterol (p=0.345, p<0.0005 for eggs, meat &
meat products and p=0.395, p<0.0005 for milk & dairy products).

Few participants noted the use of alcohol during the study period —mainly
red wine (n=3), white wine (n=2), or beer (n=2). For four participants the small
amount of alcohol was consumed via dessert — tiramisu. Nevertheless, the total
median alcohol intake among above mentioned participants did not exceed the
upper limit of daily alcohol intake — 10 g per day.

Only for ~ 42 % of the participants median daily calcium intake reached
the recommended 900 mg per day (Figure 3), and a significantly higher calcium
intake was observed among the participants who consumed milk & dairy
products more frequently (p=0.520, p<0.0005).
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A higher intake of phosphorus was noted among the participants with
a higher intake of milk & dairy products (p=0.346, p<0.0005) and plant-based
fats (p=0.241, p=0.006). Overall, for most participants (~ 89 %) daily intake of
phosphorus reached the recommended daily intake of 900 mg (Figure 3).

Potassium intake among the participants positively correlated with
vegetable, fruit & berries, plant-based fat intake (p=0.325, p<0.0005, p=0.245,
p=0.005 and p=0.388, p<0.0005, respectively). Although, just over half of the
participants in this study (~ 55 %) had a potassium intake of recommended
3100 mg per day (Figure 3).

Unfortunately, sodium (and therefore salt) intake among the majority of
the participants (~ 63 %) was higher than recommended (Table 7), and it was
associated with the habitual intake of eggs, meat & meat products (p=0.306,
p<0.0005) and milk & dairy product intake (p=0.196, p=0.026).

Approximately 77 % of the participants the median daily intake of
magnesium reached at least 280 mg (Figure 3). Participants with a higher
habitual intake of plant-based products overall had a higher intake of magnesium
(p=0.336, p<0.0005 for vegetable, p=0.300, p=0.001 for fruit & berries, p=0.466,
p<0.0005 for plant-based fat intake).

Only for approximately 39 % of the participants the median daily iron
intake reached at least 15 mg (Figure 3). Interestingly, that a higher iron intake
was among the participants who consumed more of plant-based products, but less
of animal-based food products like meat (p=-0.285, p=0.001).

For 58 % participants median daily zinc intake reached the recommended
11 mg per day (Figure 3). A higher zinc intake was noticed among the
participants with a higher plant-based fat (like seeds, nuts, etc.) intake (p=0.208,
p=0.019).

Adequate (at least 60 ug per day) selenium intake was reached among
73 % of the participants (Figure 3), and higher selenium intake was noted among
the participants with a higher habitual intake of eggs, meat & processed meat
(p=0.174, p=0.050) and milk & dairy products (p=0.298, p=0.001).

For most of the participants (56 %), median daily intake of iodine reached
the minimum recommended intake — 150 pg (Figure 3), and overall, a higher
intake of iodine was noted among the participants with a higher intake of
fish & seafood (p=0.190, p=0.032) and milk & dairy products (p=0.400,
p<0.0005).

Median consumption of vitamin A among the participants was low —only
approximately 27 % of the participants reached the daily adequate intake of
1100 pg per day (Figure 4). A higher intake of vitamin A in this study was noted
among the participants who were consuming more milk & dairy products
(p=0.284, p=0.001) and plant-based fats (p=0.202, p=0.022).
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Median carotenoid intake among participants was approximately
9724 pg per day, and the intake of carotenoids was associated with vegetable
(p=0.305, p<0.0005) and plant-based fat (p=0.266, p=0.002) intake.

Only for 36 % of the participants, the median intake of vitamin D reached
at least 10 pg per day (Figure 4).

A higher vitamin E intake was among the participants with a higher
intake of plant-based fat sources (p=0.247, p=0.005), and overall, for 60 % of the
participants median daily intake of vitamin E was within national dietary
guidelines — 11 mg (Figure 4).

Among the study participants with a higher vegetable, fruit and
plant-based fat intake, K vitamin intake was accordingly higher (p=0.257,
p=0.003, p=0.195, p=0.027, p=0.342, p<0.0005), and, for the majority of the
participants (~ 84 %), vitamin K intake reached at least 70 pg per day (Figure 4).

Participants, who consumed more vegetables (p=0.277, p=0.002),
fruits & berries (p=0.244, p=0.006) and plant-based fat sources (p=0.252,
p=0.004), also consumed more of vitamin C. However, only among 54 % of the
participants, the median daily intake of vitamin C reached the recommended
100 mg per day (Figure 4).

For only 38 % of the participants the intake of vitamin B1 was sufficient
(at least 1.6 mg per day), and overall, vitamin B; intake was higher among
participants who consumed more of vegetables, fruits & berries and plant-based
fat products (p=0.181, p=0.041, p=0.179, p=0.043, p=0.197, p=0.026).

Only for approximately half of the participants (~ 49 %), the median
vitamin B2 intake reached the recommended daily intake of 1.7 mg (Figure 4).
Among the study participants, vitamin By intake was positively associated with
habitual milk & dairy product intake (p=0.465, p<0.0005).

Vitamin Bz intake for the majority (~ 87 %) of the participants was
adequate (at least 20 mg per day) (Figure 4), and it was associated with habitual
intake of eggs, meat & processed meat, fish & seafood, milk & dairy product
intake (p=0.210, p=0.017, p=0.229, p=0.009, p=0.243, p=0.006).

Approximately for 79 % of the participants the intake of vitamin Beswas
within guidelines (1.5 mg per day, see Figure 4). Participants who consumed
more plant-based foodstuff — vegetables, fruits & berries, and plant-based fats
were consuming more of vitamin Bg (p=0.275, p=0.002, p=0.182, p=0.040,
p=0.283, p=0.001).

A higher vitamin Bg intake was noted among the participants with
a higher intake of vegetables, fruits & berries, pulses, and plant-based fat
products (p=0.289, p=0.001, p=0.321, p<0.0005, p=0.338, p<0.0005,
respectively). However, only for 22 % of the participants, the median daily intake
of vitamin By reached the recommended 500 pg per day (Figure 4).

30



100%

80% R

60%

v v v

40%

<

<

»
»

<
»
»

20%

1B &

< @ >
& o & 8y S &\&\%‘i\\o‘»’ &50%?) oS N \Qs
We \m@ \qx@ W N q\x

e

e

0%

Percentage of the participants /
Procentudlais daltbniecu sadalijums

P* \
x?»“‘

,6\\0%6\\(\ 0 \-0 >,

& W 8 0 o ‘a\ %‘0 (ﬁ\“\
DAIENES RNl R q\x Q¥ Q\x \‘xq

Vitamins / Vitamini
B>100 % of recommended intake / >100 % no ieteicama daudzuma
a75 % to 99 % of recommended intake / 75 % lidz 99 % no ieteicama daudzuma
B50 % to 74 % of recommended intake / 50 % Iidz 74 % no ieteicama daudzuma
B25 % to 49 % of recommended intake / 25 % Iidz 49 % no ieteicama daudzuma

W0 % to 24 % of recommended intake / 0 % lidz 24 % no ieteicama daudzuma

Fig. 4. Median daily vitamin intake among the participants in
comparison to dietary guidelines / 4. att. Diend uznemtais vitaminu
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For 79 % of the participants, the intake of vitamin Bi> was within
guidelines (2 g per day, see Figure 4). Also, the intake of vitamin B, was higher
among the participants who consumed more animal-based foodstuff (p=0.200,
p=0.024 for eggs, meat & meat products, p=0.328, p<0.0005 for fish & seafood,
p=0.408, p<0.0005 for milk & dairy products).

3. Human milk composition in relation to maternal nutrition
Data statistical analysis did reveal few significant, but weak correlations

between habitual dietary intake of specific food groups and macronutrient
content in human milk.
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For example, lower fat content in human milk was noted among the
participants with a higher intake of fish & seafood (p=-0.196, p=0.030), but a
higher protein content in human milk was observed among the participants with
a higher habitual intake of pulses (p=0.184, p=0.041), plant-based fats (p=0.201,
p=0.025) and salty snacks & fast food (p=0.180, p=0.047).

Protein content in human milk positively correlated with median maternal
intake of monounsaturated fatty acids (p=0.178, p=0.049), n-3 polyunsaturated
fatty acids (p=0.264, p=0.003), a-linolenic acid (p=0.335, p<0.0005), iron
(p=0.220, p=0.015) but negatively with vitamin Bs (p=-0.390, p<0.0005) intake.

Lactose content in human milk positively correlated with
monounsaturated fatty acid (p=0.199, p=0.027) and selenium (p=0.185, p=0.041)
intake, but negatively with sugar (p=-0.198, p=0.029) and vitamin B¢ (p=-0.650,
p<0.0005) intake.

However, no direct correlation was found between maternal intake of fat,
protein, or lactose and the content of these macronutrients in the human milk
(p>0.05).

Saturated fatty acid level in human milk positively correlated with
habitual eggs, meat & meat products (p=0.211, p=0.017), fish & seafood
(p=0.217, p=0.014) and milk & dairy product (p=0.368, p<0.005), as well as
sweet & bakery good intake (p=0.187, p=0.034) and median maternal intake of
saturated fatty acids (p=0.278, p=0.002). Although stepwise multiple regression
revealed that only maternal intake three days before sampling had a significant
impact on the saturated fatty acid level in human milk, F(3, 135)=4.223, p=0.007,
and maternal intake of saturated fatty acids explained only 6 %
(adjusted R?=0.065) of the variability of the saturated fatty acid level in human
milk.

Medium-chain fatty acid level in human milk negatively correlated with
the fat intake (p=-0.242, p=0.006).

Positive associations were found between palmitic acid level in human
milk and habitual milk & dairy products consumption (p=0.509, p<0.0005) and
sweets & baked goods intake (p=0.267, p=0.002), as well as median maternal
intake of lactose (p=0.478, p<0.0005), saturated fatty acids (p=0.410, p<0.0005)
and trans fatty acids (p=0.449, p<0.0005). Stepwise multiple regression analysis
also confirmed the significance of maternal intake of saturated fatty acid on the
palmitic acid level in human milk, F(3, 135)=7.075, p<0.0005. However,
maternal intake of saturated fatty acids explained only 12 % of the variability of
the palmitic acid level in human milk (adjusted R?=0.117), and only dietary
intake of saturated fatty acids on the day before sampling had a significant impact
on the palmitic acid level in human milk (p=0.009).
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Both oleic acid and monounsaturated fatty acid level in human milk
positively correlated with maternal intake of monounsaturated fatty acids
(p=0.346, p<0.0005 and p=0.294, p=0.001, respectively), but negatively with
maternal intake of trans fatty acids (p=-0.190, p=0.032 and p=-0.193, p=0.029,
respectively). Stepwise multiple regression analysis also confirmed the
significance of maternal intake of monounsaturated fatty acids on total
monounsaturated fatty acid, as well as individually on the oleic acid level in
human milk, F(3, 135)=5.698, p=0.001 and F(3, 135)=7.647, p<0.0005,
respectively. However, maternal intake of monounsaturated fatty acids explained
only 9 % of the variability of the monounsaturated fatty acid level in human milk
(adjusted R?=0.093) and only 13 % of the variability of the oleic acid level in
human milk (adjusted R?=0.126). Both regression analyses revealed that only
dietary intake of monounsaturated fatty acids on the day before sampling had a
significant impact on the oleic acid level and total monounsaturated fatty acid
level in human milk (p=0.043 and p=0.012, respectively).

There was a correlation between median maternal intake of
polyunsaturated fatty acids and polyunsaturated fatty acid level in human milk
(p=0.277, p=0.002). Stepwise multiple regression analysis confirmed that
maternal intake of polyunsaturated fatty acids three days and on the day before
sampling significantly affected the polyunsaturated fatty acid level in human
milk, F(3, 135)=9.502, p<0.0005. However, overall, maternal intake of
polyunsaturated fatty acids explained only around 16 % of the variability of the
polyunsaturated fatty acid level in human milk (adjusted R?=0.156) (p<0.0005).

There was a significant positive correlation between maternal intake of
n-6 and n-3 polyunsaturated fatty acids and level of these fatty acids in the
human milk (p=0.298, p=0.001 and p=0.451, p<0.0005, respectively). Also, the
stepwise regression analysis revealed that n-6 polyunsaturated fatty acids intake
three days before sampling and on the day before sampling showed the greatest
impact on the level of these fatty acids in the milk (F(3, 135)=7.730, p<0.0005),
but the intake of n-3 polyunsaturated fatty acids in all three days before sampling
had a significant impact on n-3 polyunsaturated fatty acids level in human milk
F(3, 135)=14.852, p<0.0005. Intake of n-6 polyunsaturated fatty acids explained
around 15% of n-6 polyunsaturated fatty acids level in human milk
(adjusted R?=0.147), but n-3 polyunsaturated fatty acids intake — approximately
28% of the n-3 polyunsaturated fatty acid level in human milk
(adjusted R?=0.283).

There was a moderate positive correlation between median maternal
intake of linoleic acid and linoleic acid level in human milk (p=0.302, p=0.001).
Stepwise multiple regression analysis confirmed that maternal intake of linoleic
acid three days before sampling and on the day before the sampling influenced
the linoleic acid level in human milk, F(3, 135)=8.273, p<0.0005, and maternal
intake of linoleic acid explained around 14 % of the variability of the linoleic
acid level in human milk (adjusted R?=0.137).
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Sunflower oil as the main plant oil source in the diet was related to
a higher level of linoleic acid, n-6 polyunsaturated acids and total
polyunsaturated fatty acids in human milk. On the opposite, a lower level of
monounsaturated fatty acid, docosahexaenoic acid, n-3 polyunsaturated fatty
acids in human milk samples was found among the participants with the
preference for the consumption of sunflower oil (Table 8).

Table 8/ 8. tabula
The fatty acid level (% of total fatty acid level) in human milk depending
on the preferential plant oil source in the maternal diet / Taukskabju saturs
(% no kopéja taukskabju satura) mates pienda atkariba no lietotd augu ellas
avota uztura (n=138)*

Sunflower oil as the
Fatty acid level in human milk preferential plant oil? / _value / o-
| Taukskabju saturs mates Saulespuku ella ka preferenciala p-vaiue /p
piend augu ella? vertiba
No / Ne Yes/ Ja
MUFA / MNT 40.10 38.15 p=0.050
LA/LS 11.90 15.00 p=0.001
n-6 PUFA /n-6 PNT 13.20 16.45 p=0.001
n-3 PUFA /n-3 PNT 2.10 1.80 p=0.023
PUFA, total / PNT, kopa 14.05 15.90 p=0.006
Ratio between LA and ALA/
Attieciba starp LS un ALS 8.74 11.09 p=0.001
Ratio between n-6 and
n-3 PUFA | Attieciba starp 6.49 9.03 p<0.0005
n-6 un n-3 PNT
DHA / DHS 0.40 0.30 p=0.001

Median maternal intake of a-linolenic acid was related to a-linolenic
acid level in human milk (p=0.450, p<0.0005). Stepwise multiple regression
analysis also confirmed that both maternal intake of a-linolenic acid three days
before sampling and on the day before sampling significantly influenced
a-linolenic acid level in human milk, F(3, 135)=20.230, p<0.0005. Overall,
maternal intake of a-linolenic acid explained 30 % of the variability of the
a-linolenic acid level in human milk (adjusted R?=0.295).

Arachidonic acid level in human milk negatively correlated with habitual
intake of cereals, cereal products & potatoes (p=-0.254, p=0.004) and habitual
intake of legumes (p=-0.248, p=0.005).
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A habitual fish &seafood intake positively correlated with
docosahexaenoic acid level in human milk (p=0.287, p=0.001). Participants
who consumed fish at least twice a week had a significantly higher
docosahexaenoic acid level in human milk (0.50 %) compared to non-fish eaters
(0.30 %) (p=0.001).

There was also a significant strong positive association between dietary
eicosapentaenoic acid and docosahexaenoic acid intake, and docosahexaenoic
acid level in human milk (p=0.534, p<0.0005 and p=0.570, p<0.0005,
respectively). Stepwise multiple regression analysis also confirmed that maternal
intake of docosahexaenoic acid all three days before sampling significantly
influenced docosahexaenoic acid level in human milk, F(3, 134)=13.347,
p<0.0005. Overall, maternal intake of docosahexaenoic acid explained 26 % of
the variability of the docosahexaenoic acid level in human milk (adjusted
R?=0.259).

No direct association was found between maternal intake of trans fatty
acids and trans fatty acid level in human milk (p=0.167, p=0.056), but overall,
a higher trans fatty acid level in human milk was observed among the participants
with a higher intake of animal-based food products (p=0.283, p=0.001 for eggs,
meat & meat products, p=0.193, p=0.029 for fish & seafood and p=0.257,
p=0.003 for milk & dairy products). Elaidic acid as well as linolelaidic acid
level in human milk correlated with maternal intake of milk & dairy products
(p=0.607, p<0.0005 and p=0.436, p<0.0005). Overall, elaborated results indicate
that milk & dairy products are the dominant source of trans fatty acids found in
human milk among lactating women in Latvia.

Calcium content in human milk was higher for the participants who
reported a higher habitual intake of eggs, meat & meat products (p=0.404,
p=0.002), but no direct association was found between maternal intake of
calcium and calcium content in human milk (p=-0.063, p=0.642).

There was also no direct association between maternal intake of
magnesium and magnesium content in human milk (p=-0.160, p=0.235). Only
a weak significant association was found between magnesium content in human
milk and habitual intake of fish & seafood (p=0.298, p=0.024).

Sodium was the only element which content in human milk was directly
influenced by the maternal intake of sodium and salt. However, only a weak
association was found between maternal intake of sodium & salt, and sodium
content in human milk (p=0.263, p=0.048 and p=0.265, p=0.046, respectively).
However, a stepwise multiple regression disclosed that sodium content in human
milk is not directly influenced by maternal sodium intake, F(3,61)=1.332,
p=0.272. Other factors, like infant age, lactose, protein, calcium, magnesium, and
potassium content in human milk potentially affects sodium content in human
milk.
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Potassium is a dominant osmotic element found in the cells but sodium —
the dominant osmotic element found outside the cells. This could potentially
explain why a lower content of potassium in human milk was found among the
participants who reported a higher salty snack & fast food (p=-0.316, p=0.017)
consumption, because these products contain a high amount of sodium.
Nevertheless, no direct association was found between maternal intake of
potassium and potassium content in human milk (p=-0.067, p=0.622).

Zinc content in human milk was positively affected by the maternal intake
of polyunsaturated fatty acids (p=0.277, p=0.037), n-6 polyunsaturated fatty
acids (p=0.305, p=0.021) and linoleic acid (p=0.311, p=0.018), but a negative
association was found for fish & seafood intake (p=-0.265, p=0.046). No direct
association was found between maternal intake of zinc and zinc content in human
milk (p=0.001, p=0.996).

Although few significant associations were found between essential
element content in human milk and maternal diet, overall, we conclude that
essential element content in human milk is unlikely to be influenced by a direct
maternal intake of essential elements.

Other essential element (iron, selenium, manganese, copper, cobalt,
chromium), as well as potentially toxic element content (aluminium, nickel,
arsenic, strontium, cadmium, tin, antimony, lead) in human milk was below the
detection limit, therefore further evaluation regarding maternal diet impact on the
essential and potentially toxic element content in human milk was not possible.

4.  Supply of energy and nutrients for exclusively breastfed infants via
human milk

To theoretically evaluate if exclusively breastfed infants (1 to 6 months
old) from this study received a sufficient amount of energy and nutrients via
human milk, obtained median energy or nutrient values in 100 ml of human milk
were multiplied by the mean daily intake of human milk consumed by the infant
depending on age in the developed countries (data from Butte, Lopez
Alarcon & Garza, 2002). Then elaborated values were compared with the levels
that are considered to be adequate for the majority of infants (Table 9).
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Table 9/ 9. tabula

Daily intake of energy and macronutrients via human milk for exclusively

breastfed infants (1 to <6 months) / Dien@ ar mates pienu uznemtais
energijas un makrouzturvielu daudzums ekskluzivi ziditiem 1 lidz 6 menesus
veciem zidainiem (N=83)*

Nutrient supply via
human milk
according to

Level of intake that is

-~
S
=~ 7§ elaborated data / considered adequate Recommen-
23 Uzturvielu aced ded intake /
S & v o for the majority of . .
2 nodroSinajum ar - leteicamais
- & ~ 4 infants / Daudzums, ko
2 mates pienu, M daudzums
S g . . uzskata par adekvatu
.3 balstoties uz pétijuma U . . (Veselibas
53 datiem lielakajai dalai zidainu ministrija
S £ - (European Food Safety :
Z 3 Median . 2017a)
§ (IOR) / Range / Authority, 2013)
L Diapa-
Mediana Z0ns
(SKI)
519.25 | 366.67- 335-358
(102.14) 708.30 (1 to <2 months /
) ) 1 lidz <2 menesi)
454-502
510.74 384.39—
(103.78) 672.17 (2 to <3 months /
' ) 2 lidz <3 ménesi) 520
Energy / 478-523 (girls /
Energija (igggi) 372187'6815 (3 to <4 months / meitenes)
(kcal) ' ' 3 lidz <4 menesi) 590
538.62 312 44— 502-550 (boys / zéni)
(98.91) 697 63 (4 to <5 months /
' ' 4 lidz <5 ménesi)
52456 | 411.13- 530-573
(98.20) 644.95 (5 to <6 months /
' ' 5 lidz <6 ménesi)
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Table 9 continued / 9. tabulas turpinajums

Nutrient supply
via human milk Level of intake that
§ according to is considered
=~ '3 elaborated data / adequate for the Recommen-
= =2 Uzturvielu majority of infants / ded intake /
o) '§ nodroSindjum ar Daudzums, ko leteicamais
g by mates pienu, uzskata par daudzums
2 % balstoties uz adekvatu lielakajai (Veselibas
5 s pétijuma datiem dajai zidainu ministrija,
Z 3 Median Range / (European Food 2017a)
S (IQR) / Diaga_ Safety Authority,
Mediana Zoﬁs 2013)
(SKD
Carbohy-
drates / 39.96 22.88-
Oglhidrati | (9.66) | 69.04 40-45 ND/ND
(E %)
Protein /
8.79 6.53—
O_Ibaltum- (1.23) 13.37 7-9 ND / ND
vielas ()
Fat / Tauki 53.34 22.47—
(E%) (11.04) | 6884 50-55 ND/ND
LA/LS 13.30 6.30—
(E%) 6.20) | 3530 4 ND/ND
ALA/ALS 0.75 0.20-
(E%) (0.47) 419 0.50 ND /ND
ARA | ARS 91.43 17.54—
(mg) (79.03) | 94141 140 ND /ND
DHA / DHS 109.43 36.27—
(mg) (87.88) | 960.96 100 ND/ND

* count of the participants who were exclusively breastfeeding their
1 to 6 months old infants and were able to donate milk both for fat, protein,
lactose analysis, and fatty acid composition analysis / pétijuma dalibnie¢u skaits,
kuras ekskluzivi zidija 1 [idz 6 méneSus vecu zidaini un ziedoja mates pienu
tauku, olbaltumvielu, laktozes un taukskabju sastava analizém.

Based on theoretical calculation, the energy intake among 1-2 months old
exclusively breastfed infants was higher than the level considered to be adequate.
The energy intake among 3-4 months old exclusively breastfed infants was
adequate, but energy intake among 5 to <6 months old exclusively breastfed
infants was lower than the level considered to be adequate (Table 9).

Median daily intake of protein, fat, and carbohydrates (in this case,
lactose) via human milk for exclusively breastfed infants till six months of age
was adequate according to European Food Safety Authority guidelines (2013)
(Table 9).
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Median energy intake of linoleic acid via human milk for exclusively
breastfed infants (1to <6 months) in this study was significantly higher,
the median daily intake of a-linolenic acid and docosahexaenoic acid slightly
higher than the adequate daily intake, but median daily intake of arachidonic
acid via human milk was lower than adequate daily intake, according to
the European Food Safety Authority guidelines (Table 9).

However, a large variance in daily fatty acids intake for infants via human
milk was observed since fatty acid levels in human milk were affected by
maternal dietary intake which was also quite variable among the participating
women.

According to theoretically calculated data, exclusively breastfed infants
till six months of age received a sufficient amount of calcium, potassium, and
magnesium (Fig. 5, 6. and 7).
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Fig. 5. Supply of calcium via human milk for exclusively breastfed infants /
5. att. Kalcija nodroSinajums ar mates pienu ekskluzivi ziditiem zidainiem
(n=38)

Although median sodium and salt intake among the participants was
higher than recommended, but zinc intake within guidelines, the daily intake of
sodium and zinc for exclusively breastfed infants via human milk, according to
calculated data, was lower than adequate, based on European Food Safety
Authority scientific opinion (Fig. 8 and 9).

39



600
500
400
300
200

mg per day / mg diena

100
0

Supply of potassium via

T T - ezmhuman milk according to

1<2 2<3 3<4 4<5 5<6

Infant's age, months / Zidaina vecums, ménesi

our obtained data, mg per
day / Kalija nodroSinajums
ar mates pienu  péc
petijuma iegiitajiem
datiem, mg diend

Level of potassium intake
that is considered
adequate for the majority
of the infants, mg per day
| Kalija daudzums, kas
uzskatams par adekvatu
lieldkajai dalai zidainu,
mg diena (European
Food Safety Authority,
2013)

6. att. Kalija nodroSinajums ar mates pienu ekskluzivi ziditiem zidainiem /
Fig. 6. Supply of potassium via human milk for exclusively breastfed infants

40
35
30
25
20
15
10

mg per day / mg diena

(n=38)

Supply of magnesium via
human milk according to

ez our obtained data, mg per

1 <2 2<3 3<4 4<5 5<6
Infant's age, months / Zidaina vecums, ménesi

day / Magnija
nodroSinajums ar mates
pienu  péc  pétijuma
iegiitajiem  datiem, mg
diend

Level of magnesium
intake that is considered
adequate for the majority
of the infants, mg per day
/ Magnija daudzums, kas
uzskatams par adekvatu
lielakajai dalai zidainu,
mg diena (European
Food Safety Authority,
2013)

Fig. 7. Supply of magnesium via human milk for exclusively breastfed
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However, it should be taken into account that an adequate level of some
essential elements for the infant could be met both by human milk and
endogenous stores (for example, iron stored during gestation period in the liver)
(Butte, Lopez-Alarcon & Garza, 2002; European Food Safety Authority, 2013).
Therefore, future research should aim for the assessment of essential element
content not only in human milk, but also in plasma or serum for both mothers
and infants.

CONCLUSIONS

1) Forthe firsttime in Latvia fatty acid composition of human milk has
been comprehensively studied providing an insight of differences
related to the geographical location and dietary patterns of the
lactating women.

2) Three dominating fatty acids in human milk were palmitic acid, oleic
acid, and linoleic acid, in total compiling ~ 71 % of the total fatty
acid level in human milk.

3) Although median docosahexaenoic acid level in human milk
corresponded to the recommended target value — 0.30 %, a large
variance in values was observed (from 0.10 % to 4.30 % of a total
fatty acid level).

4) Compared to other countries, a low total trans fatty acid level
(<2.0 %) in human milk was observed.

5) Elaborated values for fat, protein, lactose, calcium, potassium and
magnesium content in human milk were similar to data found in
literature, but zinc and sodium content in human milk was lower
comparing to data from other countries.

6) Human milk contained only trace amounts of arsenic, cadmium, tin,
and lead which did not exceed the maximum levels of potentially
toxic elements defined in legislation for in the infant formulas and
foodstuff destined for infants and toddlers.

7) Participants consumed more fat, saturated fatty acids, and salt than
recommended, but dietary intake of carbohydrates, fibre,
eicosapentaenoic acid, and docosahexaenoic acid, calcium, iron, and
vitamins A, D, B1, B2, Bg was insufficient.

8) Low intake for the majority of essential nutrients (carbohydrates,
fibre, eicosapentaenoic acid, and docosahexaenoic acid, calcium,
iron, and vitamins A, D, B1, B, Bg) among the participants was due
to insufficient intake of nutritious foods like vegetables, fruits,
berries, pulses, cereals, milk & dairy products, and fish.
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9)

10)

11)

12)

Immediate maternal intake affects the fatty acid (C>16) composition
of human milk. Also, the habitual intake of specific food products
(like fish, plant oils, etc.) affects the fatty acid composition of human
milk and therefore impacts the fatty acid intake for the infant.

On the opposite, macronutrient (fat, protein, lactose), as well as
essential element content in human milk is insensitive to immediate
maternal diet.

Based on calculations, 1 to 6 months old exclusively breastfed
infants received adequate energy, fat, protein, carbohydrate,
a-linolenic, docosahexaenoic acid, calcium, magnesium, and
potassium intake via human milk, but the intake of arachidonic acid,
sodium and zinc was lower than recommended.

The hypothesis of the research was approved — maternal nutrition
predicts human milk composition and serves as the basis for
providing the essential nutrients for the infant.



PETIJUMA AKTUALITATE

Mates piens ir pirmais vispiemé&rotakais uzturvielu avots zidainim
(Pasaules Veselibas Organizacija, 2018). Mates piena eso$as uzturvielas tiek
sintez&tas piena dziedzeros vai transportetas uz laktocitiem no asinsrites.
Tadgjadi uzturvielu avoti mates piena ir sievietes uzturs zidisanas perioda vai
uzturvielu rezerves organisma (Andreas, Kampmann, & Le-Doare, 2015;
Hale & Hartmann, 2017). Sievietes uztura kvalitatei zidi$anas perioda ir batiska
nozime, jo ta var ietekm& piena sastavu un nepiecieSamo uzturvielu
nodro§inajumu zidainim (Hale & Hartmann, 2017;
Lawrence & Lawrence, 2015).

Mates piena sastavs Latvija lidz §im nav plasi pétits (Bake et al., 2007;
Broka et al., 2016). Ir dati par noturigo organisko piesarnojuma saturu mates
piena (Bake et al., 2007). ST pétijuma mérka grupa bija mates, dzivojosas Olaing,
un kontroles grupa — dalibnieces dzivojosas teritorijas, kurdas nav intensivas
ktmiskas ripniecibas. Neviena no grupam noturiga organiska piesarnojums
saturs mates piena paraug0S neparsniedza pielaujamas  normas
(Bake et al., 2007).

Pétijums, ko veikusi Broka et al. (2016), ir jaunakais par makrouzturvielu
(tauku, olbaltumvielu, laktozes) saturu mates piena Latvija. Saja pétfjuma
analiz€ti parejas posma piena paraugi (pagdjis mazak neka meénesis péc
dzemdibam, laktacija vél nav nostabiliz&jusies), un dalibnieces bija mates, kas
pétfjuma norises laika ar bérnu atradas Bérnu kliniskas universitates slimnicas
Neonatalogijas nodala, tadél iegiitos rezultatus nav iesp&jams visparinat uz visu
populaciju.

Lai gan taukskabju sastavs mates piena pasaule ir plasi péetits
(Bravi et al., 2016; Keikha et al., 2017), apliecinot taukskabju sastava mainibu
mates  piena geografisko un uztura tradiciju d€l (Andreas,
Kampmann & Le-Doare, 2015; Hale & Hartmann, 2017; Mohrbacher, 2010),
Latvija nav noteikts un analiz&ts taukskabju sastavs mates piena. Trukst arT datu
par esencialo un potenciali toksisko elementu saturu mates piena Latvija, nav
izverteti arT uztura paradumi sieviet€m zidiSanas perioda Latvija.

Tas norada uz nepiecieSamibu veikt p&tijumu $aja joma, jo iegiitie dati
sniegtu informaciju par naciondlajam at$kiribam, lautu izvertét uzturvielu
nodro$inajumu sievieteém Latvija un uztura ietekmi uz mates piena sastavu un
attiecigi uzturvielu nodroSinajumu zidainiem.

Promocijas darba hipotéze: mates uzturs zidiSanas perioda var ietekmét
piena sastavu un nepiecieSamo uzturvielu nodrosindjumu zidainim.
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Promocijas darba hipotezi pierada ar aizstavamam tézém:

sieviete zidiSanas perioda ar sabalansétu, daudzveidigu uzturu var
uznemt nepiecieSamo uzturvielu daudzumu, kas biis pamats
atsevisku uzturvielu nodroSinajumam zidainim ar mates pienu;
kopgjais tauku, olbaltumvielu, laktozes saturs mates piena nav tiesi
atkarigs no uztura;

taukskabju sastavu un saturu mates piena ietekmé sievietes uztura
paradumi zidiSanas perioda;

esencialo un potenciali toksisko elementu saturs mates piena ir
atkarigs no sievietes uztura zidiSanas perioda;

ekskluzivi ziditi zidaini [1dz seSu ménesu vecumam ar mates pienu
var uzpemt nepiecieS$amo energijas un uzturvielu (tauku,
olbaltumvielu, laktozes, taukskabju un esencialo elementu)
daudzumu.

Pétijuma objekts ir nobriedis mates piens (pagajusas vismaz 28 dienas
péc dzemdibam).

Promocijas darba mérkis: analiz&t mates piena sastavu saistiba ar uzturu
un izvertet uzturvielu nodrosinajumu ekskluzivi ziditiem zidainiem.

P&tijuma uzdevumi, lai sasniegtu promocijas darba mérki, ir:

1)

2)

3)
4)

analiz€t nobriedusa mates piena sastavu, nosakot olbaltumvielu,
laktozes, tauku, taukskabju, esencialo (Ca, Mg, Na, K, Zn, Se, Mn,
Fe, Cu, Co, Cr) un potenciali toksisko elementu (Al, Ni, As, Sr, Cd,
Sn, Sb, Pb) saturu;

izvertét sievietes uzturu zidiSanas perioda atbilsto$i vadlinijam
nacionalaja un Eiropas lTment;

noverteét uztura ietekmi uz mates piena sastavu;

teorétiski noveértét pétijuma ietvaros analiz€to uzturvielu
nodro$indjumu ar mates pienu ekskluzivi zZiditiem zidainiem.

Pétfjuma zinatniskais nozimigums:

1)

2)

pirmo reizi Latvija visaptveroS§i pétits nobrieduSa mates piena
sastavs;

petljuma ieghtie dati biis Latvijas ieguldjjums mates piena sastava
izp&te pasaule.

P&tfjuma tautsaimnieciska nozime:

1

2)

petijuma rezultati var kalpot par pamatu veseliga uztura vadliniju
izstradei sievieteém zidiSanas perioda Latvija;

iegiitie p&tljuma rezultati var tikt izmantoti, lai izstradatu ieteicamas
uzturvielu normas zidainiem Latvija (<6 m&neSu vecumam).



ZINATNISKA DARBA APROBACIJA

Petijuma rezultati publicéti 8 recenz&tos zinatniskajos izdevumos, no
kuriem 7 ir indekséti SCOPUS un/vai Web of Science datubazés:

1)

2)

3)

4)

5)

6)

Aumeistere L., Zavadska D. (2016) Raising awareness about breast
milk composition among women in Latvia. Journal of Breastfeeding
Biology, Vol. 1, No. 1, p. 21-28. https://doi.org/10.14302/issn.2644-
0105.jbfb-16-1257;

Aumeistere L., Ciprovica I., Zavadska D., Celmalniece K. (2017)
Lactose content of breast milk among lactating women in Latvia.
FOODBALT 2017 — 11™ Baltic Conference on Food Science and
Technology: Food Science and Technology in a Changing World.
International Scientific Conference Proceedings, p. 169-173.
https://doi.org/10.22616/foodbalt.2017.023 (indekséts Web of
Science datubazg);

Aumeistere L., Ciprovica I., Zavadska D., Bavrins K. (2017)
A preliminary study on essential minerals in human milk:
association with dietary habits. 23" Annual International Scientific
Conference “Research for Rural Development 2017 . International
Scientific Conference Proceedings, Vol 1. 2017, p. 230-236.
https://doi.org/10.22616/rrd.23.2017.034 (indekséts SCOPUS un
Web of Science datubazgs);

Aumeistere L., Ciprovi¢a 1., Zavadska D., Volkovs V. (2018)
Fish intake reflects on DHA level in breast milk among lactating
women in Latvia. International Breastfeeding Journal, Vol. 13,
Article  No. 33. https://doi.org/10.1186/s13006-018-0175-8
(indeks&ts SCOPUS un Web of Science datubazes);

Aumeistere L., Ciprovi¢a 1., Zavadska D., Bavrins K., Borisova A.
(2018) Zinc content in breast milk and its association with maternal
diet. Nutrients, Vol. 10, Issue 10, Article No. 1438.
https://doi.org/10.3390/nu10101438 (indekséts SCOPUS un Web of
Science datubazgs);

Aumeistere L., Ciprovica |., Zavadska D., Bavrins K., Borisova A.
(2019) Essential elements in mature human milk. FOODBALT 2019.
13t Baltic Conference on Food Science and Technology. FOOD.
NUTRITION. WELL-BEING. Conference Proceedings, p. 25-29.
https://doi.org/10.22616/Foodbalt.2019.005 (indekséts Web of
Science datubaze);
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7)

8)

Aumeistere L., Ciprovica |., Zavadska D., Andersons J.,
Volkovs V., Celmalniece K. (2019) Impact of maternal diet on
human milk composition among lactating women in Latvia.
Medicina, Vol. 55, Issue 5,  Article No. 173.
https://doi.org/10.3390/medicina55050173 (indekséts SCOPUS un
Web of Science datubazgs);

Aumeistere L., Ciprovica I., Zavadska D., Bavrins K., Borisova A.
(2020) The relation between human milk sodium and maternal
sodium intake. Proceedings of the Latvian Academy of Sciences.
Section B: Natural, Exact, and Applied Sciences, Vol. 74, Issue 4,
p. 232-236. https://doi.org/10.2478/prolas-2020-0037 (indekséts
SCOPUS un Web of Science datubazgs).

Par zinatniska darba rezultatiem zinots 11 starptautiskajas zinatniskajas
konferencés & kongresos Latvija, Spanija, Italija, Niderland€ un Somija:

1)

2)

3)

4)

5)

Aumeistere L., Ciprovi¢a 1., Zavadska D., Bavrins K. (2017) Trace
elements in human milk among lactating women in Latvia.
International Student Conference “Health and Social Sciences”,
5. aprilis, 2017. gads, Riga, Latvija (stenda referats);

Aumeistere L., Ciprovi¢a 1., Zavadska D., Celmalniece K. (2017)
Lactose content of breast milk among lactating women in Latvia.
11" Baltic Conference on Food Science and Technology Foodbalt
2017, 27. lidz 28. aprilis, 2017. gads, Jelgava, Latvija (mutiskais
zinojums);

Aumeistere L., Ciprovi¢a 1., Zavadska D., Bavrins K. (2017)
A preliminary study on essential minerals in human milk:
association with dietary habits. 23" Annual International Scientific
Conference  Research  for  Rural  Development 2017,
17. lidz 19. maijs, 2017. gads, Jelgava, Latvija (mutiskais
zinojums);

Aumeistere L., Ciprovica 1., Zavadska D., Andersons J.,
Jakubone E. (2017) Fat content of human milk: a pilot study from
Latvia. 11™ European Nutrition and Dietetics Conference, 29. jiinijs
lidz 1. jalijs, 2017. gads, Madride, Spanija (e-posteris);
Aumeistere L., Ciprovi¢a 1., Zavadska D., Bavrins K., Borisova A.
(2018) Zinc content in breast milk: a report from Latvia.
2" EuroSciCon Conference on Food Technology, 14. lidz 16. maijs,
2018. gads, Roma, Italija (mutiskais zinojums);


https://doi.org/10.3390/medicina55050173
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6)

7)

8)

9)

10)

11)

Aumeistere L., Ciprovi¢a ., Zavadska D., Volkovs V. (2018) Trans
fatty acid content in mature breast milk among lactating women in
Latvia. 1" European Food Chemistry & Nutrition Congress, 26. lidz
27. juliys, 2018. gads, Amsterdama, Niderlande (mutiskais
zinojums);

Aumeistere L., Ciprovi¢a I., Zavadska D., Bavrins K., Borisova A.
(2019) Maternal sodium intake reflects on sodium content in mature
human milk. 6 International Conference on Nutrition & Growth,
7. 11dz 9. marts, 2019. gads, Valensija, Spanija (stenda referats);
Aumeistere L., Ciprovica 1., Zavadska D., Bavrins K., Borisova A.
(2019) Essential elements analysis in mature human milk. 13" Baltic
Conference on Food Science FoodBalt 2019 & 5™ North and East
European Congress on Food NEEFood 2019, 2. Iidz 3. maijs,
2019. gads, Jelgava, Latvija (mutiskais zinojums);

Belusko A., Aumeistere L., Ciprovi¢a I., Zavadska D. (2020)
Conjugated linoleic acid in human milk: a case study from Latvia.
3 International Conference Nutrition and Health, 9. Iidz
11. decembris, 2020. gads, Riga, Latvija (e-postera prezentacija);
Aumeistere L., Ciprovic¢a 1., Zavadska D., Volkovs V. (2020)
Dietary vegetable oil impact on fatty acid composition in human
milk. 12 Nordic Nutrition Conference, 13. lidz 16. decembris,
2020. gads, Helsinki, Somija (e-postera prezentacija);

Belusko A., Aumeistere L., Ciprovi¢a I., Zavadska D. (2021)
Omega-3 taukskdbju sastdvs mates piend. 16" International
Scientific Conference “Students on their Way to Science”,
23. aprilis, 2021. gads, Jelgava, Latvija (mutiskais zinojums
tieSsaiste).

Promocijas darba izstrade lidzfinanséta:

Programma “Zinatniskas kapacitates stiprinaSana Latvijas
Lauksaimniecibas universitate”. Projekts ‘“Mates piena sastava
izpéte”. Projekta Nr. Z2. Liguma Nr. 3.2.-10/44. Projekta statuss —
noslégts (projekta laiks no 2017. gada 1. janvara Iidz 2018. gada
31. decembrim);

Programma  “Fundamentalo  p@tjjumu veikSana  Latvijas
Lauksaimniecibas universitate”. Projekts “Taukskabju sastava
variacijas mates piend”. Projekta Nr. GIl. Liguma

Nr. 3.2.-10/2019/LLU. Projekta statuss — turpinas (projekta laiks no
2020. gada 6. janvara lidz 2022. gada 5. janvarim);

Eiropas Sociala fonda projekts Nr. 8.2.2.0/20/1/001 “LLU pareja uz
jauno doktorantiiras finanséSanas modeli”. Projekta statuss —
turpinas (projekta laiks no 2021. gada 17. maija lidz 2022. gada
16. maijam).

48



MATERIALI UN METODES

Pétijuma dizains, laiks, vieta un paraugu atlase
Skersgriezuma dizaina petjjums tika veikts laika posma no 2016. gada
novembra Iidz 2021. gada martam un noritgja divos posmos:

pirmais posms laika perioda no 2016. gada novembra Iidz
2019. gada decembrim (kopa piedaloties 71 dalibniecei);

otrais posms laika perioda no 2020. gada janvara Iidz 2021. gada
martam (kopa piedaloties 70 dalibniecém).

Dalibnieces tika uzrunatas, izmantojot socialo mediju domubiedru grupas
sievieteém zidiSanas perioda.

Dalibnieces parstavéja Latvijas regionus, lielaka dala bija no Rigas un
Pierigas (skat. 1. tabulu).

IeklauSanas un izsleg$anas kriteriji dalibai pétijjuma
Ieklausanas kriteriji:

1)

parakstita piekriSanas forma;

petijuma norises laika mate ar bérnu dzivoja Latvija;

viena bérna griitnieciba;

pagajusas vismaz 28 dienas péc dzemdibam,;

beérns pétijuma norises bridi ekskluzivi vai dalgji zidits (mates piens
+ mates piena aizstajéjs vai mates piens + papilduzturs);

mate un bérns petijuma norises laika veseli (nav hronisku vai akiitu
saslimsanu).

Izslégsanas kritériji:

1)
2)

neparakstita piekriSanas forma;
neatbilstiba ieklauSanas kritérijiem.

Etiskie apsverumi

Pirms pétijuma uzsak$anas sanemta Rigas Stradina universitates Etikas
komitejas atlauja (Nr. 4/28.7.2016.). P&tijuma turpinasanai atlauja atjaunota
2020. gada (Nr. 6-1/01/6). Pétijums veikts saskana ar vadlinijam, kas noteiktas:

Helsinku deklaracija. Etiskie principi medicinas p&tijumos, kas tiek
veikti ar cilvékiem (Pasaules Arstu asociacija, 2013. gads);
Konvencija par cilvéktiesibu un cienas aizsardzibu biologija un
medicina — Konvencija par cilvéktiestbam un biomedicinu (Eiropas
Padome 1997. gads).

Parakstita piekriSanas forma tika iegiita no visam dalibniecém pirms
petljuma uzsaksanas. Dalibnieku privatas tiesibas visa pétjjuma laika tika
nodrosinatas saskana ar Visparigo datu aizsardzibas regulu (Eiropas Parlamenta
un Padomes Regula Nr. 2016/679) un Latvijas Republikas Fizisko personu datu
apstrades likumu (2018. gads).
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Mates piena paraugi, ka arT visa dokumentacija, tika Sifréta, izmantojot
unikalu tris ciparu kodu, lai aizstatu personas datus (vards, uzvards u.c.).

Péetljuma apraksts

P&tTjuma gaita abos posmos bija [idziga un uzskatami aprakstita 10. attela.

1. Pirma tikSanas ar
pétijuma dalibniecem
« Klatien€ vai attalinati.

2. Pétijuma materialu nodosana dalibniecém

* Piekri$anas forma;

*72 stundu uztura dienasgramata + partikas
produktu atlass;

» Partikas produktu lieto$anas biezuma anketa;

* Visparigo jautajumu anketa;

*Marketi graduéti traucini un instrukcija piena
parauga ievaksanai.

v

3. Mates piena paraugu

ievaksana

* Dalibnieces tris secigas dienas
raksta uztura dienasgramatu,
aizpilda pargjas anketas un
nakamo 24 h laika ievac mates
piena paraugu (viena trauka).

»Mates piens ievakSanas perioda
tiek  uzglabats  ledusskapt
(~ 4 °C), péc tam saliets analizu
traucinos un uzglabats saldetava
(~-18°C).

4. Otra tikSanas ar pétijjuma
daltbniecem

* Sasaldétie paraugi un anketas tiek
—> | panemtas No pétijuma dalibniecém,
un paraugi tiek  nogadati
(termosoma ar
aukstumelementiem) laboratorija.

10. att. Pétijuma norises apraksts

Lai neraditu uzturvielu zaud€jumus bermam un nodrosinatu, ka netiek
ietekméti b&rna zidiSanas paradumi, mates piena parauga ievakSanai tika
izstradata speciala procediira. Dazi mililitri piena tika atslaukti zidiSanas reizes
nosléguma no tas krits, kuru zidis bérns. Ja beérns bija zidis no abam kriitim,
piens bija janoslauc no tas kriits, kuru bérns zidis ilgak.

Parauga ievakSanas biezums netika noteikts, bet, ievert§jot uzturvielu
satura izmainas diennakts ietvaros, mates piena kopparaugam bija jaietver piens
no 1ita, pusdienlaika, vakara un nakts barosanas.
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Pirma posma ietvaros dalibniecém bija jaiegtist kopa 100 ml piena un
jasalej Cetros paraugu traucinos:

o ~ 40 ml piena viena traucina (tauku, olbaltumvielu satura
noteikSanai);

e ~ 40 ml piena otra traucina (esencialo un potenciali toksisko
elementu satura noteikSanai);

e~ 10 ml piena treSaja traucina (laktozes satura noteikSanai);

e ~ 10 ml piena ceturtaja traucina (kvalitativai un kvantitativai

taukskabju sastava analizei).

Otra posma ietvaros petljuma gaita bija analoga, bet ierobezota laika un
finans€juma de] netika veiktas esencialo un potenciali toksisko elementu satura
analizes un izmantota 1&taka metode makrouzturvielu (tauku, olbaltumvielu,
laktozes) satura noteikSanai.

Otra posma ietvaros dalibniecém bija janoslauc kopa 50 ml piena un
nosléguma jasalej divos paraugu traucinos:

. ~ 40 ml piena viena traucina (tauku, olbaltumvielu satura
noteikSanai);
e ~ 10 ml piena otraja traucina (kvalitativai un kvantitativai

taukskabju analizei).

Pétijuma izmantotas metodes mates piena sastava analize
Metodes, kuras izmantotas mates piena sastava analiz€$anai, apkopotas
11. attela.

Uztura datu izverteéSana, izmantojot 72 stundu partikas
dienasgramatu un partikas bieZuma anketu

Lai izvertétu uznemto energijas un uzturvielu daudzumu pétijuma
dalibniecém, izmantota 72 stundu uztura dienasgramata. Uztura dienasgramata
ietvéra paraugu, ka nepiecieSams pierakstit informaciju. Dalibnieces tika
aicinatas izmantot elektroniski nosititu partikas produktu atlasu (Food Control
Authority, 2014), lai  noteiktu un  atbilsto$i  pierakstitu = dazadu
produktu / &dienu porcijas izméru. Uztura dienasgramata varéja noraditi ar1 tadus
porciju daudzumus ka “karotes”, “krtzes” u.tml.

Latvijas partikas sastava datu bazé nav pieejama informacija par
taukskabju saturu produktos, tadel, lai aprékinatu dalibniecém uznemto energijas
un uzturvielu daudzumu, tika izmantota Somijas partikas datu baze Fineli
(National Institute for Health and Welfare of Finland, 2019).

Tika nemts vera ar1 ar uztura bagatinatajiem uznpemtais uzturvielu
daudzums, pieskaitot to klat aprékiniem no Fineli partikas datu bazes.

Lai izvertetu dalibnieu uztura paradumus, sievietém bija jaaizpilda ar1
partikas produktu lietoSanas biezuma anketa — modificéts protokols, ko
izstradajusi Pasaules Veselibas organizacija (2007).
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sadi:

Anketa dalibniecem bija jaatzime, cik biezi ped&jo 4 nedelu laika ir lietoti
konkrétie partikas produkti un dzerieni (kopa 74 dazadi). Atbilzu varianti bija

1. posms

2. posms

[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
Institiita «<BIOR»
Kimijas
laboratorija

“nekad” (0 punkti);

“retak neka reizi nedela” (1 punkts);

“vienu reizi nedg€la” (2 punkti);

“divas reizes nedela” (3 punkti);

“biezak neka divas reizes ned€la, bet ne katru dienu” (4 punkti);
“katru dienu” (5 punkti).

Tauki, %
LVS ISO 2446:2008 (Gerbera metode)

Olbaltumvielas, %
LVS EN ISO 8968-1:2014 (Kjeldala metode)

Laktoze, %
ISO 22662:2007 (Augstas iz8kirtsp&jas skidruma
hromatografija)

Taukskabes, % no visam taukskabém (n=37)
BIOR-T-012-131-2011 (Gazu hromatografija)

Esencialie elementi, mg 100 mI! vai pg 100 mi-?
(Ca, Mg, Na, K, Zn, Se, Mn, Fe, Cu, Co, Cr)
Potenciali toksiskie elementi, pg 100 ml*!

(Al, Ni, As, Sr, Cd, Sn, Sh, Pb)
BIOR-T-012-148-2013 (Induktivi saistitas
plazmas-masspektrometrija)

Instituta «BIOR» Taukskabes, % no visam taukskabém
Kimijas (n=37 + konjugeta linolskabe)
laboratorija BIOR-T-012-131-2011 (Gazu hromatografija)
Lt]eJl:in ;?)rgtiljl;:s Tauki, olbaltumvielas, laktoze, %
> MilkoScan™ Mars, 1SO 9622:2013
fakultate

11. att. Mates piena sastava analizéSanai izmantotas metodes
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Pétijuma dalibnieku raksturojums
Pétijuma dalibnieku raksturojums ir apkopots 2. tabula.

Datu statistiska analize

Visi dati apkopoti izmantojot Microsoft Excel, 2019 (Microsoft Corp.).
Datu statistiska apstrade veikta izmantojot IBM SPSS Statistics, versiju 22.0
(SPSS Incorporated).

legtitajiem datiem aprkinats vid&jais aritmétiskais (standartnovirze),
mediana (starpkvartilu izkliede) vai diapazons (minimalas—maksimalas
vertibas). Kruskala-Vallisa H tests tika izmantots, lai noteiktu statistiski ticamas
saistibas starp kvalitativiem un kvantitativiem datiem. Spirmena rangu
korelacijas koeficients (p) noteikts, lai vertétu korelacijas virzienu un cieSumu
starp kvantitativiem datiem. Spirmena rangu korelacijas analize tika veikta,
kontrolgjot p&c $adiem ietekmgjosajiem faktoriem:

° mates vecums;

e  mates kermena masas indekss;

. bérna vecums;
bérna dzimsanas svars un garums;
bérna dzimums;
bérnu skaits gimeng;
barosanas veids (ekskluziva / jaukta);
piena noslauk$anas veids (noslauk$ana ar roku / izmantojot piena
pumpi / abas metodes).

Galveno komponentu analize tika veikta, lai identificétu dazadus uztura
paradumu modelus un taukskabju profilus mates piena. Klasteru skaits tika
identificets balstoties uz iegiito eigenvertibu (>1). Vertibas ar faktora ietekmi
>|0.5] tika uzskatitas par nozimigam, identific€jot klastera komponentes.

Vairaksolu daudzfaktoru regresijas analize tika izmantota, lai prognozetu
konkrétu uzturvielu saturu mates piena, balstoties uz datiem par attiecigas
uzturvielas uznemsanu ar uzturu, tris secigas dienas pirms mates piena parauga
iegiiSanas.

Ja nepiecieSams, dati tika parveidoti, lai atbilstu normalsadalijumam
(log-transformacija vai kvadratsaknes izvilk$ana).

Sakariba tika uzskatita par nozimigu, ja p-vértiba <0.05.

PETIJUMA REZULTATI UN DISKUSIJA

1. Mates piena sastavs

Rezultati par makrouzturvielu (tauku, olbaltumvielu, laktozes) saturu
mates piena ir apkopoti 3. tabula.
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Tauku saturs mates piena, salidzinot abas pétfjuma grupas, nozimigi
neatskiras (p=0.771), bet otra posma dalibniec€m piena tika konstatéts augstaks
olbaltumvielu un laktozes saturs (p<0.005 abiem). Novérotas atskiribas drizak
saistitas ar dazadu analitisko metozu izmantosanu p&tijuma posmos.

Dati par tauku (4.40 %) un laktozes (6.53 %) saturu mates piena
pirma posma dalibniecem bija salidzinami ar Latvija veikta pétijuma datiem
(Broka et al., 2016) — attiecigi 4.42 % un 6.50 %. Olbaltumvielu saturs
mates piena abos posmos (1.09 % un 123 %) bija zemaks neka
Broka et al. (2016) p&tijuma — 1.46 %. Tas varétu bt izskaidrojums ar atskirigo
paraugu ieguves laiku. ST pétijuma ietvaros tika analizéti mates piena paraugi,
kad ir pagajusas vismaz 28 dienas péc dzemdibam (nobriedis mates piens).
Brokas et al. (2016) pétijuma analizéti mates piena paraugi, kas iegiti
5 lidz 28 dienas péc dzemdibam - parejas piens, kas satur augstaku
olbaltumvielu saturu neka nobriedis mates piens (Garwolinska et al., 2018).

Dati par bitiskako taukskabju sastavu un saturu mates piena ir apkopoti
4. tabula.

Domingjosas taukskabes mates piena bija oleinskabe, palmitinskabe un
linolskabe. Ari citu zinatnieku p&tijumi apstiprina, ka $1s taukskabes mates piena
procentuali ir visvairak (Antonakou et al., 2013; Daud et al., 2013;
Glew et al., 2006; Jiang et al, 2016; Kresi¢ et al, 2013; Luna,
Juarez & de la Fuente, 2007; Mojska et al., 2003; Mosley et al., 2005;
Nishimura et al., 2013; Olang et al., 2012; Precht & Molkentin, 1999; Samur,
Topcu & Turan, 2009; Wu et al., 2010).

Pirma posma pétjjuma dalibniecem mates piena bija augstaks
palmitinskabes un kopgjais piesatinato taukskabju saturs, bet otra posma
dalibniecém —  augstaks = mononepiesatinato,  polinepiesatinato  un
trans taukskabju saturs. Atskiribas, pasi trans C18:1 taukskabju izoméru satura,
varétu but skaidrojamas ar 2020. gada pilnveidoto taukskabju noteik$anas
metodi, kas lauj labak identificét dazadus trans C18:1 taukskabju izom&rus.

Izmantojot galveno komponentu analizi, identificéti se$i mates piena
taukskabju profili, kopa izskaidrojot 85.12 % no kop&jam taukskabju variacijam
mates piena:

e  pirmais profils saistits ar augstu polinepiesatinato taukskabju, bet
mazu piesatinato taukskabju saturu mates piena (skaidrojot 28.22 %
no kop&jam taukskabju variacijam mates piend);

e otrais profils saistits ar augstu mononepiesatinato un
trans taukskabju saturu mates piena, bet mazu
n-6 / n-3 polinepiesatinato taukskabju attiecibu mates piena
(skaidrojot 20.46 % no kop&jam taukskabju variacijam mates piena);

e  treSais profils saistits ar augstu n-3 polinepiesatinato taukskabju
saturu, bet mazu mononepiesatinato taukskabju saturu mates piena
(skaidrojot 13.95 % no kopé€jam taukskabju variacijam mates piend);
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e  ceturtais profils saistits ar augstu trans taukskabju, bet mazu
mononepiesatinato taukskabju saturu mates piena (skaidrojot 9.37
% no kopgjam taukskabju variacijam mates piena);

e  piektais profils saistits ar augstu polinepiesatinato taukskabju —

eikozapentaénskabes un dokozaheksagénskabes saturu mates piena

e  sestais profils saistits ar zemu dokozaheksaénskabes un vidgji garo

kézu taukskabju saturu mates piena (skaidrojot 5.27 % no kopgjam

Kopuma, dati bija salidzinami ar rezultatiem, ko publicgjusi Eiropas
valstu zinatnieki (Antonakou et al., 2013; Kresi¢etal., 2013; Luna,
Juarez & de la Fuente, 2007; Mojska et al., 2003; Mosley et al., 2005;
Precht & Molkentin, 1999), iznemot vakc€nskabes saturu mates piena, kas bija
ievérojami augstaks (1.40 %) starp §1 p&tijuma dalibniecém. Citas Eiropas valstis
vakcénskabes saturs mates piena paraugos ir mazaks par 1.00 % (Luna,
Juérez & de la Fuente, 2007; Precht & Molkentin, 1999).

Kopgjais trans taukskabju saturs mates piena Latvija ir viens no
zemakajiem (1.70 %). Mazaks trans taukskabju saturs Eiropas valstu mates piena
pétijumos ir Spanija — 0.80 % (Luna, Juarez & de la Fuente, 2007).

Lai gan medianais dokozaheksaénskabes saturs mates piena (0.30 %)
atbilst rekomendgtajai robezvértibai (Jackson Harris & Harris, 2016), tas krasi
atskiras analiz&tajos paraugos (0.10 Iidz 4.30 %).

Arahidonskabes saturs mates piena (0.30 %) pétfjuma dalibniec€m bija
ievérojami mazaks neka globali noteikta vertiba (0.55 %) (Fu et al., 2016).

Dati par esencialo un potenciali toksisko elementu saturu mates piena
ir apkopoti 5. tabula.

Zviedrijas pétijums, ko veica Bjorklund et al. (2012), ir viens no
jaunakajiem pétijumiem Eiropa, kas sniedz datus par esencialo un potenciali
toksisko elementu saturu mates piend, izmantojot ICP-MS analitisko metodi
(izmantota $aja pettjuma). Datu salidzinajums skatams 6. tabula.

Kalcija, kalija un magnija satura dati mates piena bija salidzinami, bet
natrija un cinka saturs bija mazaks neka Zviedrijas pétjjuma
(Bjorklund et al., 2012).

Lai gan tadas modernas analitiskas metodes ka ICP-MS atlauj noteikt
elementu saturu pat niecigd daudzuma, dazi uzlabojumi ir nepiecieSami.
Analizgjot elementu saturu mates piena, saskaramies ar gritibam noteikt dzelzs,
seléna un citu esencialo elementu vertibas mates piena virs metodes noteikSanas
robezas.
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Iesp&jami iemesli var€tu biit:

e  paraugu sagatavoS$anas metodes izvele — Levi et al. (2018) ir atklajis,
ka paraugu sagatavoSanas veids var ietekmé&t konkrétu elementu
noteikSanu mates piena. Pieméram, tiek konstatéts par 15 %
augstaks seléna saturs mates piena, izmantojot paraugu apstradi ar
sarmu, bet tiek noteikts par 28 % augstaks dzelzs saturs, izmantojot
paraugu apstradi ar skabi. ST pétfjuma ietvaros paraugu
sagatavoSanai tika izmantota skabe;

e  analitisko reagentu tiriba, tehniskie parametri u.c. faktori var
ietekmét ICP-MS metodes noteikSanas robezvertibas;

e  aprekinatds metodes robezvertibas §1 pétijuma ietvaros bija
augstakas neka, pieméram, zinots Bjorklund et al. (2012) pétijuma.
Jaatzimé, ka to aprekini veikti uz piecu “tuk$o” paraugu analizé€m,
bet $1 petfjuma ietvaros — Uz 20 “tuk$o” paraugu analizeém;

e dazu izotopu ka selens (®Se), dzelzs (*Fe) u.c. noteik§anu var
ietekmé&t spektrometriski traucjumi ar citiem poliatomiskiem
joniem, galvenokart — argona (de la Guardia & Garrigues, 2015). St
petijuma ietvaros argons tika izmantots ka nesgjgaze ICP-MS
analizei.

ArT potenciali toksisko elementu saturs analizEtajos mates piena paraugos
bija zem noteikSanas robezas. Tikai divos paraugus potenciali toksisko elementu
saturs parsniedza metodes noteikSanas robezu — viena parauga arséna saturs bija
0.93 pg 100 mltun cita parauga svina saturs — 4.84 pg 100 mlt. Abas vértibas
neparsniedza maksimali pielaujamo saturu, kas noteikts Eiropas Komisijas
Regula 1881/2006 mates piena aizstaj&jiem un partikai, kas paredzgta zidainu un
mazu bérnu &dinasanai (attiecigi, 10 pg arséna un 5 pug svina uz 100 mg* mitra
svara).

2. Uztura paradumi un uzturvielu uznemsana pétijuma dalibniecém

Partikas produktu lietoSanas bieZuma anketas izvértéjums

Rudzu maize bija visbiezak lietotais partikas produkts produktu grupa
“Graudaugi, graudaugu produkti & kartupeli” — to lietojusas uztura biezak neka
divas reizes nedéla 31 % dalibniecu un katru dienu — 28 % dalibniecu. Biezi
uztura lietota arT graudu & s€klu maize — vismaz divas reizes nedgla
26 % dalibniecu vai katru dienu —16 % dalibniecu. Ar pilngraudu auzu parslas
biezi lietotas uztura — vismaz divas reizes nedéla (15 % dalibniecu) vai katru
dienu (11 % dalibniecu). Citi cieti saturosie produkti — risi, griki u.c. lietoti reti.

Variti kartupeli ir pateréti vienu reizi nedéla (~ 32 % dalibniecu). Vairak
neka puse dalibniecu (~ 52 %) atzimgjusas, ka retak neka reizi nedéla uztura
lieto arT krasni vai uz pannas ceptus kartupelus, vai kartupelu biezeni.
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Kopuma dalibnie¢u uzturs nav daudzveidigs, no cieti saturo$o produktu
klasta lielakoties tiek pateréta tikai maize un kartupeli, bet griki, kvinoja,
amarants, kus-kus, bulgurs nebija plasi lietoti uztura.

Sarkana gala visbiezak lietota vienu reizi nedéla (~ 22 % dalibnieéu), bet
balta gala — vismaz divas reizes nedéla (29 % dalibniecu). Galas izstradajumi
uztura netika lietoti (30 % dalibnieCu) vai lietoti retak neka reizi nedgla
(32 % dalibnie¢u). Olas dalibnieéu uztura lielakoties ieklautas gandriz katru
dienu (33 % dalibniecu).

Lielaka dala dalibniecu uztura zivis nelieto vispar (17 %) vai lieto reti
(46 % dalibniecu). Vienu reizi ned€la zivis uztura ieklauj ~ 22 % dalibniedu, bet
tikai 15 % dalibniecu zivis &d vismaz divas reizes nedéla. Arf jiiras veltes uztura
tiek lietotas reti (47 % dalibniecu) vai nemaz (~ 46 % dalibniecu).

Gandriz puse dalibniecu uztura katru dienu lieto pienu (43 %). Siers bija
otrs visbiezak lietotais piena produkts, patéréts gandriz katru dienu
(34 % dalibniecu). Cetrpadsmit dalibnieces no pirma p&tijuma posma un desmit
dalibnieces no otra posma partikas produktu lictosanas biezuma anketa bija
atzimgjusas, ka no uztura pilniba izslédz pienu un piena produktus. lemesli tam
bija $adi — dalibniece vegetariete (divas dalibnieces no pirma posma, viena no
otra posma) vai vegane (divas dalibnieces katra posma), veselibas problémas
pasai dalibniecei (divas dalibnieces pirmaja posma) vai govs piena alergija
bérnam (astonas dalibnieces pirmaja posma un septinas dalibnieces otraja
posma).

Vairak neka puse dalibniecu anketa bija atzimg&jusas, ka nelieto pakSaugus
vai lieto tos reti.

Aptuveni puse dalibnieCu uztura katru dienu lieto svaigus darzenus
(52 %) un auglus (49 %), bet svaigas ogas katru dienu uztura ieklauj tikai
13 % dalibniecu. Pagatavoti darzeni uztura katru dienu bija tikai vienai tresdalai
dalibniecu.

No augu izcelsmes taukvielam galvenokart tiek lietotas augu ellas —
gandriz katru dienu uztura lieto 83 % dalibniecu. Olivella bija visbiezak
izmantota augu ella (71 % dalibnieCu), saulespuku ella — otra visbiezak lietota
(25 % dalibniecu), bet rapsu ella — tresa (23 % dalibniecu) (dalibnieces anketa
drikstgja atziméet vairakas augu ellas).

Sviests gandriz katru vai katru dienu uztura bija ieklauts 50 % dalibniecu.
Citas piedevas &diena garSas uzlabosanai — kecups, majonéze, mérces, margarins,
augu tauku pastas praktiski nebija ieklautas dalibniecu uztura.

Sokolade bija visbiezak lietotais saldums — gandriz katru dienu vai katru
dienu uztura lietojusas ~ 32 % dalibnie¢u. Cepumus gandriz katru vai katru dienu
uzturd lietojusas 20 % dalibnieCu. Gandriz visas dalibnieces (~ 90 %) salas
uzkodas un “atras uzkodas” lietojusas reti vai nemaz. Limonades arT lietotas reti
vai nemaz.
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Vairak neka puse dalibniecu (~ 58 %) katru dienu ir dzerusas kafiju.
Ari kofeinu saturosas t&jas uztura lietojuSas tresa dala dalibniecu (~ 30 %).
Gandriz puse no dalibniecém (~ 42 %) katru dienu uztura lietojusas ari zalu t&jas.

Alkoholu liclaka dala dalibniecu nelieto (~ 70 %), bet ~ 22 % dalibniecu
anketa bija atzimg&jusSas, ka alkoholu lieto retak neka reizi nedéla. Pargjas
dalibnieces alkoholu lietojusas vienu reizi (6 %), divas reizes (1 %) ned€la vai
biezak (1 %).

Lai klasificgtu, kadi uztura paradumi ir raksturigi p&tijjuma dalibniecem,
balstoties uz partikas produktu lietosanas biezuma anketas datiem, tika veikta
galveno komponentu analize un identificeti pieci uztura modeli ar eigenvertibu
lielaku neka viens, kas izskaidroja, attiecigi, 18.83 %, 17.65 %, 9.65 %, 8.63 %,
un 6.67 % no kopgjas uztura variacijas (61.43 % kopa):

e  pirmo uztura modeli var raksturot ka “veseligu”, jo saistits ar augstu
darzenu, auglu, ogu, augu izcelsmes taukvielu un paksaugu patérinu,
bet zemu dzivnieku izcelsmes olbaltumvielu paterinu;

e  otrais uztura modelis vert€jams ka “neveseligs”, jo doming produkti
ar augstu oglhidratu (tai skaita cukuru), tauku un sals daudzumu;

e tresais uztura modelis saistits ar lielu pienu & piena produktu un
saldumu & konditorejas izstradajumu paterinu, kas attiecigi varétu
bt saistits arT ar augstaku trans taukskabju uznemsanu;

e  ceturtais uztura modelis saistits ar dazadu dz€rienu paterinu;

e  piektais modelis — ar lielaku zivju & juras vel$u un auglu patérinu.

72 stundu uztura dienasgramatas izvertejums

Energijas uzpemsSana pétjjuma dalibniecem bija zemaka neka
rekomendéts uznemt sieviettm zidiSanas perioda. Energijas uznemSana ar
oglhidratiem bija zemaka, ar taukiem augstaka, bet ar olbaltumvielam —
atbilstosi rekomendacijam (7. tabula).

Cukura patérin§ pétijjuma dalibniecém bija augsts un nodroSinaja
aptuveni vienu piekto dalu no kopg&ja uznemtas energijas daudzuma (7. tabula).
Kopuma augstaks cukura pat€rins tika noverots dalibniecém, kuras biezak uztura
lietoja auglus & ogas (p=0.257, p=0.003).

Skiedrvielu uznemsana (~ 22 g diend) pétijuma dalibniecém bija zemaka
neka rekomend&ts (25 to 35 g diend). Vairak Skiedrvielu uznéma tas p&tijjuma
dalibnieces, kuras uztura biezak lietoja paksaugus (p=0.278, p=0.001), darzenus
(p=0.313, p<0.0005), auglus & ogas (p=0.317, p<0.0005) un augu izcelsmes
taukvielas (grupa, kas ietver tadus produktus ka rieksti, seklas, avokado)
(p=0.436, p<0.0005).

Dalibnieces uznéma vairak piesatinato taukskabju neka rekomendéts
(7. tabula). Augstaks piesatinato taukskabju patérins bija saistits ar biezaku olu,
galas & galas izstradajumu (p=0.285, p=0.001), piena & piena produktu
(p=0.438, p<0.0005) un saldumu & konditorejas izstradajumu (p=0.328,
p<0.0005) paterinu.
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Mononepiesatinato taukskabju uznemsana pétijjuma dalibniecém bija
atbilstosi vadlinijas noteiktajam (7. tabula). Vairak mononepiesatinato
taukskabju uznema tas pétijuma dalibnieces, kas biezak uztura lietoja augu
izcelsmes taukvielas (p=0.214, p=0.015).

Kopgjais polinepiesatinato taukskabju, n-3 polinepiesatinato
taukskabju patérin§ pétjuma dalibniecém bija atbilstosi vadlinijam, bet
kopgjais uznemtais linolskabes + a-linolénskabes daudzums parsniedza
rekomendacijas noteikto (7. tabula). Individuali linolskabes uznemsana pétijuma
dalibniecém arT bija augstaka neka rekomendets, bet a-linolskabes uznemsana
sasniedza rekomend&to vertibu 0.5E % (7.tabula). Augstaka kopgja
polinepiesatinato taukskabju, n-3 polinepiesatinato taukskabju, linolskabes un
a-linolénskabes uznemsana bija tam dalibniecém, kas biezak uztura ieklava augu
izcelsmes taukvielas (p=0.287, p=0.001, p=0.242, p=0.006, p=0.262, p=0.003 un
p=0.303, p=0.001).

Uznemtais eikozapentaénskabes un dokozaheksaénskabes daudzums
(19 mg un 100 mg diena) pétijuma dalibniecEm bija ievérojami zemaks neka
noteikts vadlinijas (7. tabula). Zivju & jiras vel$u lietoSana uztura bija saistita ar
augstaku uznemto eikozapentaénskabes un dokozaheksagnskabes daudzumu
(p=0.236, p=0.007 un p=0.224, p=0.011).

Medianais uznemtais trans taukskabju daudzums p&tjjuma dalibniecém
neparsniedza 1 g diena. Augstaks uznemtais trans taukskabju daudzums bija
saistits ar biezaku piena & piena produktu (p=0.421, p<0.0005) un
saldumu & konditorejas izstradajumu patérinu (p=0.312, p<0.0005).

Medianais uznemtais holesterina daudzums pétijuma dalibniec€m bija
aptuveni 273 mg diena. Augsts holesterina patérin§ var palielinat
kardiovaskularo slimibu risku, tadgl ir rekomendéts diena neuznemt vairak par
300 mg holesterina (Reiner et al., 2011). Augstaks uznemta holesterina
daudzums bija tam dalibniecém, kuras uztura biezak lietoja dzivnieku izcelsmes
produktus (p=0.345, p<0.0005 — olas, gala & galas izstradajumi, p=0.395,
p<0.0005 — piens & piena produkti).

Dazas pétijjuma dalibnieces 72 stundu uztura dienasgramata bija
noradijusas, ka lietojusas alkoholu — galvenokart sarkanvinu (n=3), baltvinu
(n=2) vai alu (n=2). Cetram pétijuma dalibniecém nedaudz alkohols uznemts
€dot desertu — tiramisu. Kopuma gan alkohola pateérins Sim petijuma dalibniecém
neparsniedza diena noteikto maksimalo limitu — 10 g.

Tikai aptuveni 42 % pétijuma dalibnieGu uznemtais kalcija daudzums
sasniedza diena rekomend&to — 900 mg (3. attels). Vairak kalcija uznéma tas
petijuma dalibnieces, kuras uztura biezak lietoja pienu & piena produktus
(p=0.520, p<0.0005).
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Vairak fosfora uznéma tas pétjjuma dalibnieces, kuras uztura biezak
lietoja pienu & piena produktus (p=0.346, p<0.0005) un augu izcelsmes
taukvielas (p=0.241, p=0.006). Kopuma lielakajai dalai pétjjuma dalibniecu
(~ 89 %) diena uznemtais fosfora daudzums sasniedza rekomendétos 900 mg
(3. attels).

Kalija uznemsana pozitivi korelgja ar darzenu, auglu & ogu un augu
izcelsmes taukvielu patérinu (p=0.325, p<0.0005, p=0.245, p=0.005 un p=0.388,
p<0.0005). Diemz&l kopuma tikai nedaudz vairak neka puse pétijuma dalibnie¢u
(~ 55 %) uznéma diena nepiecieSamo kalija daudzumu — 3100 mg (3. attéls).

Natrija (un attiecigi sals) uznemsana lielakajai dalai petjjuma dalibniecu
(~ 63 %) parsniedza diena rekomendéto daudzumu (7. tabula). Natriju vairak
uznéma tas pétijuma dalibnieces, kas uztura biezak lietoja olas, galu & galas
izstradajumus (p=0.306, p<0.0005) un pienu & piena produktus (p=0.196,
p=0.026).

Aptuveni 77 % dalibnieCu medianais magnija daudzums sasniedza
rekomend@tos 280 mg diena (3. attéls). Kopuma dalibnieces, kuras biezak uztura
ieklava augu valsts produktus, vairak uznéma magniju (p=0.336, p<0.0005 —
darzeniem, p=0.300, p=0.001 — augliem & ogam, p=0.466, p<0.0005 — augu
izcelsmes taukvielam).

Tikai aptuveni 39 % dalibniecu uzpemtais dzelzs daudzums sasniedza
rekomend@tos 15 mg diena (3. attéls). Interesanti, ka vairak dzelzs uznéma tas
petjjuma dalibnieces, kas vairak uztura ieklava augu valsts produktus, bet mazak
galu (p=-0.285, p=0.001).

Aptuveni 58 % dalibnie¢u diena uznemtais cinka daudzums sasniedza
rekomend&tos 11 mg (3. att€ls). Vairak cinka uzn€ma tas pétfjjuma dalibnieces,
kuras biezak uztura lietoja augu izcelsmes taukvielas (séklas, riekstus u.c.)
(p=0.208, p=0.019).

Atbilsto$s (vismaz 60 pg diena) uznemta selena daudzums bija 73 %
dalibniecu (3. attels). Tas korelgja ar olu, galas & galas izstradajumu (p=0.174,
p=0.050) un piena & piena produktu patérinu (p=0.298, p=0.001).

Lielakajai dalai p&tijuma dalibniecu (56 %), uznemtais joda daudzums
sasniedza diena ieteicamo minimalo devu — 150 pg (3. att€ls). Kopuma vairak
joda uznéma tas pétjjuma dalibnieces, kas uztura biezak lietoja zivis & jiiras
veltes (p=0.190, p=0.032) un pienu & piena produktus (p=0.400, p<0.0005).

Uznemtais A vitamina daudzums p&tijuma dalibniec€m bija zems — tikai
aptuveni 27 % dalibnieCu sasniedza diena rekomendéto daudzumu — 1100 pg
(4. attels). A vitamina uznems$ana pozitivi korelgja ar piena & piena produktu
(p=0.284, p=0.001) un augu izcelsmes taukvielu lietoSanu uztura (p=0.202,
p=0.022).

Medianais uznemtais karotinoidu daudzums pétijuma dalibniecém bija
aptuveni 9724 pg. Vairak karotinoidu uznéma tas pétijuma dalibnieces, kuras
biezak uztura lietoja darzenus (p=0.305, p<0.0005) un augu izcelsmes taukvielas
(p=0.266, p=0.002).
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Tikai 36 % dalibnieu uznemtais vitamina D daudzums sasniedza
rekomend&tos 10 pg diena (4. attéls).

Vairak E vitamina uzn€ma tas petjjuma dalibnieces, kuras uztura biezak
lictoja  dazadas augu izcelsmes taukvielas (p=0.247, p=0.005).
Kopuma 60 % dalibnieu E vitamina uznemsana atbilda vadlinijas noteiktajam
— 11 mg diena (4. attéls).

Dalibnieces ar augstaku darzenu, auglu & ogu un augu izcelsmes
taukvielu paterinu uznéma vairak K vitamina (p=0.257, p=0.003, p=0.195,
p=0.027 un p=0.342, p<0.0005). Lielakajai dalai dalibniecu (~ 84 %)
K vitamina uznemsSana sasniedza diena rekomendeto daudzumu — 70 pg
(4. attels).

Dalibnieces, kuras uznéma vairak darzenu (p=0.277, p=0.002),
auglu & ogu (p=0.244, p=0.006) un augu izcelsmes taukvielu (p=0.252,
p=0.004), uznéma attiecigi vairak arT C vitamina. Aptuveni 54 % dalibniecu
diena uzpemtais C vitamina daudzums sasniedza rekomend&tos 100 mg
(4. attels).

Tikai 38 % dalibniecu B: vitamina uzpemsSana bija pietickama
(vismaz 1.6 mg diena). Kopuma vairak B; vitamina uzp€ma tas pétijuma
dalibnieces, kuras uztura biezak lietoja darzenus, auglus & ogas un augu
izcelsmes taukvielas (p=0.181, p=0.041, p=0.179, p=0.043 un p=0.197,
p=0.026).

Tikai aptuveni pusei pétljuma dalibniecu (~ 49 %), medianais uznemtais
B2 vitamina daudzums sasniedza vadlinijas noteikto — 1.7 mg diena (4. attels).
B, vitamina uznemsana pozitivi korelgja ar piena & piena produktu paterinu
uztura (p=0.465, p<0.0005).

Bs vitamina uznemsana lielakajai dalai dalibnieCu (~ 87 %) bija atbilstosa
(vismaz 20 mg diend) un pozitivi korelgja ar olu, gala & galas izstradajumu,
zivju & juras velSu, piens & piena produktu (p=0.210, p=0.017, p=0.229,
p=0.009 un p=0.243, p=0.006) paterinu.

Aptuveni 79 % dalibniecu B¢ vitamina uzpemsana sasniedza
rekomend@éto daudzumu (1.5 mg diena, skat. 4. attéls). Dalibnieces, kuras uztura
biezak lietoja augu izcelsmes produktus — darzenus, auglus & ogas, augu
izcelsmes taukvielas, attiecigi uznéma vairak ari vitaminu Be (p=0.275, p=0.002,
p=0.182, p=0.040 un p=0.283, p=0.001).

Vairak By vitamina uzpéma dalibnieces, kuras biezak uztura lietoja
darzenus, auglus & ogas, pakSaugus un augu izcelsmes taukvielas (p=0.289,
p=0.001, p=0.321, p<0.0005, p=0.338, p<0.0005). Tikai 22 % dalibniecu
uzpemtais Bg vitamina daudzums sasniedza rekomend€tos 500 pg diena
(4. attels).
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Lielakajai dalai dalibniecu (~ 79 %) uznemtais Bi2 vitamina daudzums
sasniedza ieteicamos 2 pg diena (4. attéls). B12 vitamina uznemsana bija saistita
ar dzivnieku valsts produktu ieklausanu uztura (p=0.200, p=0.024 produktu
grupai — olas, gala & galas izstradajumi, p=0.328, p<0.0005 zivis & juras veltes,
p=0.408, p<0.0005 piens & piena produkti).

3. Uztura ietekme uz mates piena sastavu

Datu statistiska apstrade atklaja dazas nozimigas, bet vajas korelacijas
starp konkrétu produktu lietofanu uztura un makrouzturvielu saturu mates
piena. Pieméram, zemaks tauku saturs mates piena bija dalibniecém ar augstaku
zivju & juras vel$u patérinu (p=-0.196, p=0.030), bet augstaks olbaltumvielu
saturs bija dalibniecém, kuras uztura biezak lietoja paksaugus (p=0.184,
p=0.041), augu izcelsmes taukvielas (p=0.201, p=0.025) un salas uzkodas &
“atras uzkodas” (p=0.180, p=0.047).

Olbaltumvielu saturs mates piena pozitivi korel&ja ar mononepiesatinato
taukskabju (p=0.178, p=0.049), n-3 polinepiesatinato taukskabju (p=0.264,
p=0.003), a-linolénskabes (p=0.335, p<0.0005), dzelzs (p=0.220, p=0.015), bet
negativi ar Be vitamina (p=-0.650, p<0.0005) uznemsanu.

Laktozes saturs mates piena pozitivi koreléja ar mononepiesatinato
taukskabju (p=0.199, p=0.027) un seléna uznemsanu (p=0.185, p=0.041), bet
negativi ar cukura (p=-0.198, p=0.029) un B¢ vitamina uznemsanu (p=-0.650,
p<0.0005).

Tiesa saistiba starp tauku, olbaltumvielu vai laktozes uznemsanu ar
uzturu un $o uzturvielu saturu mates piena netika konstateta (p>0.05).

Piesatinato taukskabju saturs mates piena pozitivi korel€ja ar §adu
partikas produktu grupu ieklausanu uztura — olas, gala & galas izstradajumi
(p=0.211, p=0.017), zivis & jiras veltes (p=0.217, p=0.014), piens & piena
produkti (p=0.368, p<0.0005), ka ari saldumi & konditorejas izstradajumi
(p=0.187, p=0.034) un arT ar mediano uznemto piesatinato taukskabju saturu ar
uzturu (p=0.278, p=0.002). Vairaksolu daudzfaktoru regresijas analize atklaja,
ka tikai trTs dienas pirms parauga ievakSanas ar uzturu uznemtajam piesatinato
taukskabju daudzumam bija statistiski ticama ietekme uz piesatinato taukskabju
saturu mates piena, F(3, 135)=4.223, p=0.007 un ar uzturu skaidrojami 6 %
(pielagotais R?=0.065) no piesatinato taukskabju variacijas mates piena.

Vidéji garo kéZu taukskabju saturs mates piena negativi korelgja ar
uznemto tauku daudzumu (p=-0.242, p=0.006).

Pozitiva saistiba tika konstatéta starp palmitinskabes saturu mates piena
un piena & piena produktu (p=0.509, p<0.0005) un saldumu & konditorejas
izstradajumu lietoSanu uztura (p=0.267, p=0.002), ka arT ar uznemto laktozes
(p=0.478, p<0.0005), piesatinato taukskabju (p=0.410, p<0.0005) un
trans taukskabju daudzumu (p=0.449, p<0.0005).
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Vairaksolu daudzfaktoru regresijas analize apstiprindja, ka ar uzturu
uznemtajam piesatinato taukskabju daudzumam ir ietekme uz palmitinskabes
saturu mates piena, F(3, 135)=7.075, p<0.0005. Jaatzimg, ka ar uzturu
izskaidrojami tikai 12 % palmitinskabes satura mainiguma mates piena
(pielagotais R?=0.117), un tikai dienu pirms parauga ievakSanas uznemtais
piesatinato taukskabju daudzums bija vértéjams ka bitisks faktors (p=0.009).

Gan oleinskabes, gan mononepiesatinato taukskabju saturs mates
piena pozitivi korel&ja ar uznemto mononepiesatinato taukskabju daudzumu
(p=0.346, p<0.0005 un p=0.294, p=0.001), bet negativi korel&ja ar uznemto
trans taukskabju daudzumu (p=-0.190, p=0.032 un p=-0.193, p=0.029).
Vairaksolu daudzfaktoru regresijas analize apstiprindja, ka uznemtajam
mononepiesatinato  taukskabju daudzumam ir batiska ietekme uz
mononepiesatinato  taukskabju un oleinskabes saturu mates piena,
F(3, 135)=5.698, p=0.001 un F(3, 135)=7.647, p<0.0005. Tomé&r ar uzturu
izskaidrojami tikai 9 % no mononepiesatinato taukskabju un tikai 13 % no
oleinskabes satura mainiguma mates piena (pielagotais R?=0.093 un R?=0.126).
Tikai dienu pirms piena parauga ievaksanas, uznemtajam mononepiesatinato
taukskabju daudzumam bija bitiska ietekme uz mononepiesatinato taukskabju
un oleinskabes saturu mates piena (p=0.012 un p=0.043).

Tika konstateta statistiski ticama pozitiva korelacija starp uznemto
polinepiesatinato taukskabju daudzumu ar uzturu un So taukskabju saturu
mates piena (p=0.277, p=0.002). Vairaksolu daudzfaktoru regresijas analize
apstiprinaja, ka uznemtajam polinepiesatinato taukskabju daudzumam ar uzturu
tris un vienu dienu pirms parauga ievakSanas bija biitiska ietekme uz
polinepiesatinato taukskabju saturu mates piena, F(3, 135)=9.502, p<0.0005.
Kopuma ar uzturu iesp&jams skaidrot tikai aptuveni 16 % no polinepiesatinato
taukskabju satura variacijas mates piena (pielagotais R?=0.156) (p<0.0005).

Tika konstatéta statistiski ticama pozitiva korelacija starp ar uzturu
uznemto N-6 un n-3 polinepiesatinato taukskabju daudzumu un attiecigi $o
taukskabju saturu mates piena (p=0.298, p=0.001 un p=0.451, p<0.0005). Ar1
vairaksolu daudzfaktoru regresijas analize noradija uz to, ka tris un vienu dienu
pirms parauga ievakSanas ar uzturu uznemtajam n-6 polinepiesatinato
taukskabju daudzumu bija biitiska ietekme uz attiecigo taukskabju saturu mates
piena (F(3, 135)=7.730, p<0.0005), bet n-3 polienepiesatinato taukskabju
gadifjuma, uzturam visas tris dienas pirms parauga ievakSanas bija biitiska
ietekme uz kop&jo n-3 polinepiesatinato taukskabju saturu mates piena. Ar uzturu
iesp&jams izskaidrot aptuveni 15% no n-6 polinepiesatinato taukskabju variacijas
mates piena (pielagotais R?=0.147), bet n-3 polinepiesatinato taukskabju
gadijuma — 28 % (pielagotais R?=0.283).

63



Tika konstateta vidgji cieSa pozitiva saistiba starp ar uzturu uznemto
linolskabes daudzumu un attiecigi linolskabes saturu mates piena (p=0.302,
p=0.001). Vairaksolu daudzfaktoru regresijas analize atklaja, ka ar uzturu
uznemtais linolskabes daudzums tris un vienu dienu pirms parauga ievakSanas
butiski ietekméja linolskabes saturu mates piena, F(3, 135)=8.273, p<0.0005, un
kopuma ar uzturu skaidrojami 14 % no linolskabes satura mainiguma mates
piena (pielagotais R?=0.137).

Saulespuku ellas, ka preferencialas augu ellas, izvele uztura bija saistita
ar augstaku linolskabes, n-6 polinepiesatinato un kop&jo polinepiesatinato
taukskabju saturu, bet zemaku mononepiesatinato, dokozaheksaénskabes un
n-3 polinepiesatinato taukskabju saturu mates piena (8. tabula).

Ar uzturu uznemtajai a-linolénskabei bija ietekme uz a-linolénskabes
saturu mates piena (p=0.450, p<0.0005). Vairaksolu daudzfaktoru regresijas
analize noradija, ka tris un vienu dienu pirms parauga ievakSanas ar uzturu
uznemtajam o-linolénskabes daudzumam bija bitiska ietekme uz mingtas
taukskabes saturu mates piena, F(3, 135)=20.230, p<0.0005. Kopuma ar uzturu
iesp&jams skaidrot 30 % no a-linolénskabes satura variacijas mates piena
(pielagotais R?=0.295).

Arahidonskabes saturs mates piena negativi korelgja ar graudaugu,
graudaugu produktu & kartupelu (p=-0.254, p=0.004) un paksaugu lietoSanu
uztura (p=-0.248, p=0.005).

Zivju & juras velSu lietoSana uztura bija saistita ar augstaku
dokozaheksaénskabes saturu mates piena (p=0.287, p=0.001). Dalibniecem,
kuras uzturd lietoja zivis vismaz divas reizes ned€la bija ievérojami augstaks
dokozaheksaénskabes saturs mates piena (0.50 %), salidzinot ar dalibniecém,
kuras zivis uztura nelietoja (0.30 %) (p=0.001).

Tika konstatéta ar1 cieSa pozitiva saisttba starp uznemto
eikozapentagnskabes un dokozaheksaagnskabes daudzumu un
dokozaheksaénskabes saturu mates piena (p=0.534, p<0.0005 un p=0.570,
p<0.0005). Vairaksolu daudzfaktoru regresijas analize apstiprinaja, ka ar uzturu
uznemtajam dokozaheksagnskabes daudzumam visas tris dienas pirms parauga
ievakSanas bija bitiska ietekme uz konkrétas taukskabes saturu mates piena,
F(3, 134)=13.347, p<0.0005. Kopuma ar uzturu iesp&jams skaidrot aptuveni
26 % no  dokozaheksaénskabes satura mainiguma mates piena
(pielagotais R?=0.259).

Starp ar uzturu uznemto trans taukskabju daudzumu un trans taukskabju
saturu mates piena netika konstatéta butiska saistiba (p=0.167, p=0.056).
Kopuma augstaks trans taukskabju saturs mates piena tika novérots dalibniecém
ar augstaku dzivnieku izcelsmes produktu patérinu (p=0.283, p=0.001 — olas,
gala & galas izstradajumi, p=0.193, p=0.029 — zivis & juras veltes, p=0.257,
p=0.003 — piens & piena produkti).
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Elaidinskabes, ka arT linolelaidinskabes saturs mates piena korelgja ar
piena & piena produktu patérinu (p=0.607, p<0.0005 un p=0.436, p<0.0005),
noradot, ka piens & piena produkti ir galvenais trans taukskabju avots mates
piena sievietem Latvija.

Kalcija saturs mates piena bija augstaks tam dalibniecém, kuras biezak
atzimgja tadu produktu lietoSanu uztura ka olas, gala & galas izstradajumi
(p=0.404, p=0.002), bet netika konstatta statistiski nozimiga saistiba starp ar
uzturu uznemto kalcija daudzumu un kalcija saturu mates piena (p=-0.063,
p=0.642).

Netika konstatta tieSa saistiba starp ar uzturu uzpemto magnija
daudzumu un magnija saturu mates piena (p=-0.160, p=0.235). Vaja, bet
nozimiga, korelacija tika konstatéta starp magnija saturu mates piena un biezaku
zivju & juras vel$u patérinu (p=0.298, p=0.024).

Natrijs bija vienigais elements, kura saturs mates piena bija tiesi atkarigs
no ar uzturu uzpemta natrija un attiecigi sals daudzuma, tomér konstateta
sakariba nebija cieSa (p=0.263, p=0.048 un p=0.265, p=0.046). Vairaksolu
daudzfaktoru regresijas analize atklaja, ka ar uzturu uznemtajam natrijam nav
butiskas, tiesas ietekmes uz natrija saturu mates piena, F(3,61)=1.332, p=0.272.
Citi faktori, pieméram, bérna vecums, laktozes, olbaltumvielu, kalcija, magnija
un kalija saturs mates piena potenciali ietekmé natrija saturu mates piena.

Kalijs ir domingjosais osmotiska spiediena uzturétajs §tina, bet natrijs —
arpus Stinas. Tas iesp&jami izskaidro, kadel zemaks kalija saturs mates piena tika
konstatéts dalibniecém ar augstaku salo uzkodu & “atro uzkodu” patérinu
(p=-0.316, p=0.017). Tiesa saistiba starp uznemto kalija daudzumu ar uzturu un
kalija saturu mates piena netika konstatéta (p=-0.067, p=0.622).

Cinka saturs mates piena pozitivi korel&ja ar uznemto polinepiesatinato
taukskabju (p=0.277, p=0.037), n-6 polinepiesatinato taukskabju (p=0.305,
p=0.021) un linolskabes daudzumu (p=0.311, p=0.018), bet negativi ar
zivju & juras vel$u patérinu (p=-0.265, p=0.046). Netika konstatéta tie$a saistiba
starp ar uzturu uznemto cinka daudzumu un cinka saturu mates piena (p=0.001,
p=0.996).

Lai gan dazas nozimigas korelacijas tika konstatétas starp esencialo
elementu saturu mates pienu un sievietes uzturu, kopuma secinams, ka ar uzturu
uznemtajam esencialo elementu daudzumam nav tieSas ietekmes uz esencialo
elementu saturu mates piena.

Pargjo esencialo elementu (dzelzs, seléns, mangans, vars, kobalts, hroms),
ka ar1 potenciali toksisko elementu (aluminijs, nikelis, arséns, stroncijs,
kadmijs, alva, antimonijs, svins) saturs mates piend bija zem metodes
noteikSanas robezas. Attiecigi nebija iesp&jams izvertét uztura ietekmi uz So
elementu saturu mates piena.
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4.  Energijas un uzturvielu nodrosinajums ar mates pienu ekskluzivi
ziditiem zidainiem

Lai teorgtiski novertetu vai pétijuma ieklautie ekskluzivi ziditie zidaini
(1 lidz 6 ménesus veci) uznéma atbilstoSu energijas un uzturvielu daudzumu,
pétijuma ietvaros iegiti rezultati par energijas vai uzturvielu daudzumu 100 ml
piena tika sareizinati ar vid€jo mates piena patérinu zidainiem attistitajas valstis,
atbilstoSi  konkrétajam vecuma posmam (dati no Butte, Lopez
Alarcon & Garza, 2002). Péc tam aprekinatas vertibas tika salidzinatas ar
vadlinijas noteiktajiem energijas un uzturvielu daudzumiem (9. tabula).

Pamatojoties uz kalkulacijam, energijas nodro$indjums ar mates pienu
111dz 2 ménesus veciem ekskluzivi ziditiem zidainiem bija augstaks neka
noteikts vadlinijas. Energijas nodro§indgjums ar mates pienu 3 lidz 4 ménesus
veciem zidainiem bija pietiekams, bet 5 [idz <6 méneSus veciem zidainiem —
zemaks neka definéts vadlinijas (9. tabula).

Olbaltumvielu, tauku un oglhidratu ($aja gadijuma laktozes)
uznemsana ar mates pienu ekskluzivi ziditiem zidainiem bija atbilstosa vadlinijas
noteiktajam (European Food Safety Authority, 2013) (9. tabula).

Uznemtais energijas daudzums ar linolskabi zidainiem bija ievérojami
augstaks, energijas daudzums ar a-linolénskabi un dokozaheksaénskabi
nedaudz augstaks, bet arahidonskabes uznemsSana zemaka par vadlinijas
noteikto, atsaucoties uz Eiropas Partikas nekaitiguma iestades vadlinijam
(European Food Safety Authority, 2013) (9. tabula).

Ir jaatzimg, ka individuali uznemtais taukskabju daudzums zidainiem ar
mates pienu ieverojami at$kiras, jo taukskabju saturu mates piena ietekmé ar
uzturu uznemtais taukskabju daudzums, kas ari ieverojami at$kiras pétijuma
dalibniecém.

Pamatojoties uz kalkulacijam, ekskluzivi ziditi zidainiem Iidz seSu
meénesu vecumam ar mates pienu uzné€ma atbilstosu kalcija, kalija un magnija
daudzumu (5., 6. un 7. attéls).

Lai gan uzpemtais natrija un sals daudzums ar uzturu pétijuma
iesaistitajam sievieteém bija augstaks neka rekomendéts, bet cinka daudzums —
atbilstosi rekomendacijam, ar mates pienu uznemtais natrija un cinka saturs
ekskluzivi ziditiem zidainiem bija zemaks neka noteikts vadliijas (European
Food Safety Authority, 2013) (8. un 9. attgls).
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Janem veéra, ka zidainim diena nepiecieSamo uzturvielu daudzumu var
nodro$inat gan mates piens, gan mates organisma iek$gjas rezerves (pieméram,
dzelzs  gadijuma  gestacijas  perioda  uzkratas rezerves  aknas)
(Butte, Lopez-Alarcon & Garza, 2002; European Food Safety Authority, 2013).
Turpinot analizét esencialo elementu nodrosSinajumu ekskluzivi ziditiem
zidainiem ar mates pienu, paral€li bitu janosaka So elementu saturs ne tikai mates
piena, bet arT mates un zidaina asins plazma vai seruma.

SECINAJUMI

1) Pirmo reizi Latvija ir vispusigi analiz&ts taukskabju sastavs mates
piena, sniedzot ieskatu atSkiribas, kas saistitas ar geografisko
ietekmi un mates uztura paradumiem.

2) Domingjosas taukskabes mates piena ir palmitinskabe, oleinskabe
un linolskabe, nodrosinot ~ 71 % no kopgja taukskabju satura mates
piena.

3) Lai gan dokozaheksaénskabes saturs mates pienda sasniedza
rekomend&to robezvertibu — 0.30 %, tas krasi atskiras analiz&tajos
mates piena paraugos (no 0.10 % Iidz 4.30 % no kopgja taukskabju
satura).

4)  Salidzinot ar citu valstu pétifjumiem, tika konstatéts mazs kopgjais
trans taukskabju saturs mates piena (<2 %).

5) Noteiktais tauku, olbaltumvielu, laktozes, kalcija, kalija un magnija
saturs mates piena bija salidzinams ar literatiiras datiem, bet cinka
un natrija saturs bija zemaks neka citu valstu pétjjumos.

6) Mates piens saturéja nenozimigu arséna, kadmija, alvas un svina
daudzumu, neparsniedzot maksimali pielaujamo saturu, kas noteikts
paredzeta zidainu un mazu b&rnu &dinasanai.

7) Pétijuma dalibnieces ar uzturu uzn€ma vairak tauku, piesatinato
taukskabju un sals neka ieteicams, bet nepietickama daudzuma tika
uznemti  oglhidrati, Skiedrvielas, eikozapentagénskabe un
dokozaheksaénskabe, kalcijs, dzelzs, A, D, B1, By, Bg vitamini.

8) Uznemtais uzturvielu (oglhidrati, $kiedrvielas, eikozapentagnskabe
un dokozaheksaénskabe, kalcijs, dzelzs, A, D, B1, By, Bg vitamini)
daudzums pétijuma dalibniecém skaidrojums ar nepietiekamu
darzenu, auglu, ogu, pakSaugu, graudaugu, piena, piena produktu un
zivju paterinu.

9) Taukskabju uznemS$ana ar uzturu ietekmé taukskabju (C>16)
sastavu mates piena. Arl noteiktu produktu lietoSana (pieméram,
zivju, augu ellas izvéle u.c.) ietekm@ taukskabju sastavu un saturu
mates piena.
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10)

11)

12)

Makrouzturvielu (tauku, olbaltumvielu, laktozes) un esencialo
elementu saturs mates piena nav atkarigs no sievietes uztura
zidiSanas perioda.

Pamatojoties aprékiniem, 1 Iidz 6 meneSus veci ekskluzivi ziditi
zidaini ar mates pienu uznéma atbilstoSu energijas, tauku,
olbaltumvielu, oglhidratu, a-linolénskabes, dokozaheksagnskabes,
kalcija, magnija un kalija daudzumu, bet arahidonskabes, natrija un
cinka uznemsana bija mazaka par vadlinijas noteikto.

Izvirzita pétijuma hipotéze ir apstiprinajusies — mates uzturs
zidiSanas perioda var ietekm@ piena sastavu un nepiecieSamo
uzturvielu nodrosinajumu zidainim.
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