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Il DE GRUYTER
—_ OPEN

Although benefits of breast-feeding have been known for a long time and breast milk is consid-
ered as ideal nutrition for infants, the composition of breast milk is still being studied, since breast
milk differs among mothers and populations, as well as during different times of lactation. Further,
no study has been performed among lactating women in Latvia during recent years. The objective
of the study was to determine the breast milk composition and influencing factors among lactating
women in Latvia in different lactation periods, as well as to compare the results with data from
other countries. Fifty breast milk samples were obtained from 44 mothers (on the 50_71 and
111_2g!" day of lactation), whose neonates were treated in the Neonatal Care Unit, Children’s
Clinical University Hospital, Riga. Milk analysis (pH, density, protein, fat, and lactose concentra-
tion) was performed in the Latvia University of Agriculture. Breast milk composition among lactat-
ing women in Latvia on the 5_71 |actation day more resembled transitional milk containing a
higher amount of protein and a lower amount of fat. The composition of the studied milk samples
on the 11""—28" Jactation day was comparable to data from other countries. Concentration of lac-

tose was correlated with neonatal weight and not gestational age.
Key words: breast milk composition, human milk, breast feeding, lactose.

INTRODUCTION

Many studies have highlighted advantages of human milk
nutrition, and doctors all around the world recommend ex-
clusive breast feeding during the first six months. It has
been noted that the content of breast milk differs among
mothers and populations, as well as during the time of lacta-
tion (colostrum vs. transitional and mature milk) (Kulski et
al., 2004). The latest studies even suggest that breast milk
contains more than 500 different ingredients (Bauer and
Gerss, 2011).

Although fat is the most important source of energy for in-
fants (supplying more than 50% of the necessary energy), it
changes in the composition of macronutrients — fat con-
centration is lower in the first milk (foremilk) and higher at
the end of breast-feeding (Saarela er al., 2005). Further,
studies have demonstrated that fat concentration in breast
milk is lower when a mother wakes, compared to the nurs-
ing time in the evening (Martin et al., 2012). Similarly, lac-
tose concentration differs depending on the lactation day. It
has been shown that lactose improves microflora of the gas-
trointestinal system, promotes absorption of calcium, and
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sustains normal metabolism (Bode, 2012). Lactose concen-
tration also affects infant health and development of the
gastrointestinal tract (Newburg et al., 2005). Breast milk
composition can also be affected by factors like gestational
age, weight of the neonate, formation and excretion of
breast milk, and weight changes of the mother during preg-
nancy. Therefore, it is important to determine breast milk
composition in different populations and among different
individuals, as well as during different time of lactation.

The aim of the present study was to determine the breast
milk composition and influencing factors among lactating
women in Latvia in different lactation periods, as well as to
compare the results with data from other countries.

MATERIALS AND METHODS

Study design. The study was carried out at the neonatal
care unit in the Children’s Clinical University Hospital in
Riga (Latvia) from September 2014 to March 2015. Breast
milk samples (50 ml) were collected from mothers of neo-
nates on the 5"-7% and 11128 day of lactation.
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Analysis of milk samples. Collected milk samples were
analysed in the laboratories of the Faculty of Food Technol-
ogy of the Latvia University of Agriculture. Protein, fat,
lactose content, pH, and density were measured according
to standard methods (LVS EN ISO 8968-1:2014, ISO
11870:2009, ISO 22662:2007, LVS ISO 5546:2010, and
LVS 186:1999) for milk and dairy product evaluation. Pa-
rameters were determined in triplicate for the samples. Milk
samples were collected and immediately frozen at —20 °C
until analysis.

Statistical analysis. Data were recorded and compiled in
Microsoft Excel. Data statistical analysis was performed us-
ing the MedCalc programme. The ANOVA test, Mann—
Whitney U test, Pearson correlation coefficient, and multi-
ple linear regression tests were used as appropriate.

Results were compared to data from the American Acad-
emy of Paediatrics (Anonymous, 2009) and Illustrated Text-
book of Pediatrics (Lissauer and Clayden, 2012).

Ethical considerations. The study protocol was approved
by the Research Ethical Committee at the Institute of Exper-
imental and Clinical Medicine of the University of Latvia.
Mothers signed written patient consent forms.

RESULTS

Patient characteristics. In total, 50 milk samples were col-
lected: 39 samples on the 5th_7th day of lactation and 11
samples on the 11thogth day of lactation. The patient group
included 17 mothers of premature neonates and 22 mothers
of term neonates.

The mean gestational age of neonates was 35.98 weeks (SD
+ 3.60), mean weight was 2.6 kg (SD + 1.20), minimum
weight was 950 grams and maximum weight was 4500
grams.

The neonates were admitted to the hospital for the following

reasons: prematurity — 24 cases; small for gestational
age — 11 cases; congenital heart disease — 6 cases;
intrauterine infection — 6 cases, infectious disease

(bronchiolitis, meningitis) — 3 neonates, and perinatal as-
phyxia — 3 neonates.

Composition of milk samEles. Average density and pH of
milk samples on the Sth—7t and llth—28th day of lactation,
as well as concentration of fat, protein and lactose are
shown in Table 1.

Fat concentration showed a large variability among patients
(95% confidence interval 1.605-5.470 and 2.427-4.560 on
the 57" and 11128 lactation day, respectively).

Concentration of lactose on the 57" day of lactation was
higher among breast milk samples from mothers of prema-
ture neonates compared to mothers of term neonates: 7.6%
(SD £+ 0,9) vs. 6.7% (SD = 1.3) (p = 0.003), as well as from
mothers with low birth weight (< 2.5 kg) neonates com-
pared to neonates with a birth weight 2.5 kg: 7.8% (SD =
0.7) vs.6.7% (SD £ 1.2) (p = 0.002). Lactose concentration
correlated with gestational age, birth weight, pH, density,
and protein concentration. Multiple regression analysis indi-
cated that lactose concentration was significantly related to
birth weight and pH but not with gestational age of the neo-
nate.

The milk content in respect to density, pH, protein, fat con-
centration did not differ in relation to type of delivery, ges-
tational age, mother’s weight, and weight increase during
pregnancy.

Comparison of milk composition among Latvian women
with data from other populations. The protein concentra-
tion in the samples collected on the 5%_7™ and 11h2gh
day of lactation was statistically significantly higher and the
concentration of fat was statistically significantly lower
compared to data from the American Academy of Paediat-
rics (Fig. 1). Concentration of lactose did not differ between
Latvian and American (USA) women (Anonymous, 2009).

Composition of milk samples from Latvian women was
more comparable to British data (Fig. 1). However, concen-
tration of fat on the 1128 day of lactation among Lat-
vian women was significantly higher than among British
women: 4.42% versus 3.0%, respectively. Protein concen-
tration was statistically significantly higher in samples gath-
ered on the 5"-7™ day of lactation compared to British
data: 2.04% versus 1.3%, respectively. Lactose concentra-
tions did not significantly differ between Latvian and Brit-
ish women. (Lissauer and Clayden, 2012).

Table 1

COMPOSITION OF BREAST MILK ON THE 5™7-7™ AND 11™-28™ DAY OF LACTATION AMONG LACTATING WOMEN IN LATVIA

Concentration %

Concentration %

Macroelements (517" day) CI (95%) (11"-28" day) CI (95%)
n=39 n=11

pH 6.82 6.3098-7.1669 6.48 6.1023-6.9871
Density kg/m’ 1026.15 1010-1055 1018.56 1008-1043
Protein 2.04 * 1.258-2.672 1.46%* 1.078-2.432
Fat 301 % 1.605-5.470 442 % 2.427-4.560
Lactose 6.95 5.025-9.071 6.5 5.389-7.672
* p < 0.0l
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LATVIAN WOMEN LATVIAN WOMEN USA WOMEN
CONCENTRATION %  CONCENTRATION %
(5- 7 DAY) (11 - 28 DAY)
m Fat m Lactose Protein
DISCUSSION

Composition of breast milk in the population of Latvia has
not been studied for more than 20 years. Although data
from the present study show that the composition of breast
milk among lactating women in Latvia is comparable to
data from literature, several differences were observed.
Higher concentration of protein and lower concentration of
fat in milk samples from the 51 o 7 day than in compara-
ble samples from the USA and UK might be explained by
transitory milk that could still be present in the studied sam-
ples. Further, lower fat concentration in our samples com-
pared to USA data might reflect dietary differences between
the populations. In addition, concentration of fat showed
large variability between samples, thus suggesting that fat
concentration could depend on other factors like nutrition of
the mother. Nevertheless, since fat is the main source of en-
ergy in infants (supplying more than 50% of the necessary
energy), low fat intake can possibly affect the nutritional
status of neonates and infants. Therefore, it could be advis-
able to perform individual milk analysis among patients
with poor weight gain, which would allow to evaluate the
need for milk supplements. In addition, mothers of infants
with poor weight gain should be educated to express the
milk at the end of every feeding, since it contains more fat.

Concentration of lactose in the studied population was
higher in samples from mothers who had a neonate with
low birth weight (< 2.5 kg), compared to that in neonates
with a birth weight > 2.5 kg. Since premature infants have a
lower lactase concentration, it was expected that lactose
concentration is correlated with gestational age. Higher lac-
tose concentration in samples from mothers with low-
weight neonates might be explained by beneficial effects of
lactose to the gastrointestinal tract, suggested by positive ef-
fect on the development of hereditary immune response and
intestinal bacteria (Cederlund et al., 2013).

Nevertheless, lack of normal amounts of lactase in neonates
might be associated with a transitory lactose intolerance,
causing watery diarrhoea and possible affecting weight
gain.

Proc. Latvian Acad. Sci., Section B, Vol. 70 (2016), No. 2.

BRITISH WOMEN

Fig. 1. Fat, lactose and protein concentration
(%) in breast milk samples (Sth—7th and
11th_2gth days of lactation) in Latvian
women compared to data of British (Lissauer
and Clayden, 2012) and American (USA)
(Anonymous, 2009) women.

Since the studied milk samples represent milk composition
from mothers with unhealthy neonates, the results cannot be
used as a reference for the general population. Nevertheless,
the data should be considered in the neonatal care unit when
calculating the necessary amount of calories for newborns
based on the data from American Academy of Paediatrics.
However, a large variability of concentration of macro-
nutrients among breast milk samples demonstrates that
breast milk is a unique nutritional source for each neonate
and infant.

CONCLUSIONS

Composition of breast milk from Latvian mothers on the
5th_7th day of lactation represents transitory breast milk
with a higher concentration of protein and a lower concen-
tration of fat. Fat content shows large interpatient variabil-
ity, therefore, individual analysis of fat concentration should
be recommended for neonates with poor weight gain to
evaluate the necessity for milk fortification. Concentration
of lactose is independently correlated with neonatal birth
weight.

In order to generalize data about composition of breast milk
to the population of Latvia, samples from mothers with
healthy neonates should be analysed.
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KRUTS PIENA SASTAVA SALIDZINAJUMS MATEM LATVIJA DAZADOS LAKTACIJAS PERIODOS

Pedgjo 20 gadu laika kriits piena sastavs Latvija nav petits. Miisu pétijuma meérkis bija noteikt kriits piena sastavu matém
Latvija dazados laktacijas periodos, ka ar1 salidzinat iegtitos rezultatus ar citu valstu datiem. Piena paraugi tika iegiiti no 44
matém (39 paraugi 5.—7. laktacijas diena, 11 paraugi 11.-28. laktacijas diena), kuru jaundzimuSie arst€jas Bérnu kliniskaja
universitates slimnica jaundzimuSo nodalas. Piena analize veikta Latvijas Lauksaimniecibas universitateé (pH, blivums,
olbaltumvielu, tauku, glikozes un laktozes koncentracija). Piena paraugu sastavs no jaundzimuso matém 5.-7. laktacijas diena
vairak atbilda parejas piena sastavam. Laktozes koncentracija bija augstaka piena paraugos no matém ar zema svara (< 2,5 kg)
jaundzimusSajiem, salidzinot matém, kuru jaundzimusSie bija ar svaru > 2,5 kg. Tauku koncentracija izteikti atSkiras pétitajos
piena paraugos no dazadam matém, ka ari bija zemaka, salidzinot ar citu valstu datiem. Ta ka tauki ir galvenais energijas
avots zidainiem (sniedz vairak neka 50% no nepiecie$amas energijas), zemaks tauku saturs piena, iesp&jams, var radit
samazinatu kaloriju uzpemsanu jaundzimuSajiem un zidainiem, kas var biit saistits ar nepietiekamu svara pieaugumu. Tadg]
vargtu bt ieteicams veikt individualu piena analizi pacientiem ar sliktu svara pieaugumu — tas lautu izvertét nepiecieSamibu
pec piena bagatinatajiem. Lai datus par mates piena sastavu var€tu visparinat, biitu javac piena paraugi matém ar
jaundzimuSajiem bez veselibas problémam.
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