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Abstract

This study aims to determine the oleic acid levels of mature breast milk and to analyze
differences in oleic acid levels in mature breastfeeding mothers with chronic energy
deficiency (KEK) nutritional status and normal nutritional status. This type of research is
analytic observation with a cross sectional approach. The population in this study was mature
breastfeeding mothers who were in the work area of Sudiang and Sudiang Raya Public Health
Centers. The sample in the study was breastfeeding mother's milk aged 2 weeks-6 months.
The sampling technique used was purposive sampling method, a sample size of 38 consisting
of 19 breastfeeding mothers and 19 breastfeeding mothers with normal nutritional status.
Data were analyzed using the Manwithney test. The results of the study found that oleic acid
levels in SEZ breastfeeding mothers were in the range of 0.7 - 1.7, with an average of 0.95 £
0.198 and normal breastfeeding mothers, the oleic acid levels ranged from 0.6 to 1.4 with an
average of 0, 94 + 0.195. The results of statistical tests found no significant difference p =
0.317 levels of oleic acid in breastfeeding mothers, the nutritional status of KEK compared to
normal nutritional status. Oleic acid levels in breast milk for breastfeeding mothers with KEK
were 94.7%, category less than the reference and in breastfeeding mothers the normal
nutritional status was 100% lower than the reference level (1.5 gr/L).
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Introduction

World Breastfeeding Trends Initiative 2012, Indonesia is ranked very low in supporting
exclusive breastfeeding (WBTi, 2020). In an effort to support and increase exclusive
breastfeeding, various global and national agreements have been issued that aim to protect,
promote and support exclusive breastfeeding. The 3rd Sustainable Development Goals
(SDGs), the 2nd target by 2030, all countries are trying to reduce the neonatal mortality rate
(IMR) by at least 12 per 1,000 live births (Hastuti & Wijayanti, 2017).

According to the Principle of Nutritional Assessment nutritional status is the state of the body
which is the final result of the balance between the nutrients that enter the body and its
functions. Fat reserves before pregnancy will be sufficient for breastfeeding in infants aged 4
- 6 months. The 2018 Indonesian Health Profile Report shows that nationally the coverage of
exclusive breastfeeding in Indonesia is 65.16%. Meanwhile, based on the 2018 Basic Health
Research report, it shows that nationally the coverage of exclusive breastfeeding for babies is
37.8%, and for Sulawesi province South is above the national average but has not reached the
national target (Ministry of Health, 2018).
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Breastmilk (ASI) is a very effective food for babies. Exclusive breastfeeding is given to
babies for the first 6 months without other foods. Breast milk contains balanced nutrition
from a qualitative and quantitative perspective, the composition of breast milk is dynamic and
varies according to the nutritional status of the mother (Bzikowska, 2018). In studies
conducted in India and Guatemala, the low protein content in breast milk is influenced by the
nutritional status of mothers who are deficient in breastfeeding mothers. This study is in line
with that conducted by Quinn et al. (2012) on the relationship between maternal nutrition and
body composition of the nutritional quality of breast milk, showing that food intake factors
do not affect the quality of breast milk, but affect the composition of the mother's body which
is closely related to the quality of breast milk.

Maternal nutritional status is one of the factors that can affect the quality of breast milk.
Mothers who have a good nutritional status have adequate nutritional reserves, so that they
can produce breast milk smoothly and have sufficient nutritional content. In previous studies,
it was stated that the nutritional status of mothers during breastfeeding had an effect on the
success of mothers in breastfeeding, mothers who had low nutritional status had a risk of not
succeeding in breastfeeding 2.26-2.56 times greater when compared to mothers with normal
nutritional status (Maharani et al., 2016).

The results of other studies also show that mothers with good nutritional status are generally
able to breastfeed their babies for at least 6 months. The results of other studies also stated
that mothers with poor nutritional status had a 3,638 times greater risk of not being able to
provide exclusive breastfeeding compared to mothers with good nutritional status. Other
studies have also said that changes in the composition of breast milk are influenced by the
weaning process. Furthermore, it is said that the volume of milk can decrease by up to 66%
of the volume of the initial breastfeeding when the baby starts weaning. The protein
concentration in milk increased 1.6 times in weaned mothers, while in unweaned mothers the
protein concentration in milk was 2.8 times. Some studies also suggest that changes in the
composition of breast milk in nursing mothers are influenced by the weaning process. Other
factors also affect the composition of breast milk, including parity, food intake, gender and
maternal health status (Verd et al., 2018).

Psychological factors affect the amount of breast milk including the capacity of the mother to
produce milk, the ability to express milk and the ability of the baby to consume breast milk as
well as to stimulate the nipples so that more milk is excreted. The frequency, duration and
strength of the baby's suckling can have an impact on the quantity or volume of milk.

The main factors that can affect the composition and quality of breast milk are the stages of
lactation (color costume, lactation initiation, transition, maturity) of preterm birth (Chung et
al., 2014). Lactation initiation, early birth, skin contact between mother and baby during the
first hour after birth (IMD) is one of the factors that can result in an increase in breastfeeding
1-4 months after birth (Lumbiganon et al., 2016). Another factor is the nutritional status of
the mother, the total amount of breast milk production and the intake to the baby varies
greatly for each breastfeeding time with the amount ranging from 750-850 ml per day.

Other studies also investigated the relationship between maternal body composition and
lactose protein and lactose concentrations during the first year of lactation, which gave
significant results between the body composition of breastfeeding mothers and the
concentration of components of breast milk (Kugananthan et al., 2017; Dritsakou et al.,
2017). Research conducted in Kenya explained that the volume of breast milk consumed by
infants is significantly affected by the upper arm circumference (LILA) of breastfeeding
mothers during pregnancy (Ettyang, 2005).
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Optimal breastfeeding practices include initiation of direct skin-to-skin contact with
breastfeeding within 1 hour after birth, exclusive breastfeeding without other foods for 6
months and complementing breastfeeding with appropriate foods after 6 months and up to 24
months of age ( Kramer, 1987). Breastfeeding will improve not only children’s health but also
children's cognitive skills (Borra et al., 2012). This understanding is the same as research that
has been conducted that long duration of breastfeeding can be associated with better
cognitive and motor development in children (Bernard et al., 2013).

Breast milk can reduce the risk of being overweight, preventing infections such as rotavirus
diarrhea and hand, foot and mouth disease in infants (Didehbani et al., 2016). In addition to
infectious diseases, long-term breastfeeding reduces the risk of obesity, diabetes and
cardiovascular disease (Leonnerdal, 2016; Muhrifan et al., 2020). Research in Chile in 2018
suggested that breastfeeding emerged as a protective factor. The group that was breastfed
from 3 to 6 months had a lower prevalence of obesity and a component of the metabolic
syndrome than the 0 to 3 months group. This is in line with the opinion of Yang (2018) and
Parenreng et al (2020) that protein is quite important to play a role in infant growth and
overweight in both quantity and quality.

The composition of the nutrients in breast milk is alpha-lactolbumin and fatty acids. Fatty
acids are divided into omega-3, omega-6 and omega-9. Oleic acid (omega-9) can reduce the
risk of coronary heart disease, cardiometabolic, type 2 diabetes and hypertension. Oleic acid
also has a protective effect on development for several types of cancer such as breast and
colorectal cancer (Arsic., 2017). In infants and children, the content of fatty acids in breast
milk is very important, especially oleic acid because oleic acid functions for formation, brain
development, transportation, metabolism so that maternal food intake is very important so
that breastfeeding in breastfeeding mothers increases (Arsic et al., 2017) .

The content of breast milk protein in the form of alpha-lactalbumin and oleic acid in breast
milk, which is a component of human a-lactalbumin made lethal to tumor cells (HAMLET).
Previous research said Hamlet is a complex relationship consisting of a-lactalbumin and oleic
acid which has antitumor activity which is directly found in breast milk (Mossberg et al.,
2010). Research on oleic acid is still very rare in Indonesia. Oleic acid research has not been
reported.

In women of New Zealand ethnicity, the composition of fatty acids, especially oleic acid, is
very high (Bultts et al., 2018). The amount of breast milk that comes from mothers with poor
nutritional status can decrease to the amount of only 100-200 ml per day. The breasts of
women who are affected by pregnancy hormones and especially women who have breastfed,
will be able to produce a lot of breast milk when the woman is relactating (Roos, 2013).
Efforts to improve nutrition in infants aged 0-6 months can be made through improving
maternal nutrition. So nursing mothers must have a good nutritional status so that they can
produce optimal breast milk and can meet the nutritional needs of the baby (Jafri, 2012).
Reduction in maternal nutrition occurs due to inadequate nutritional intake which leads to
poor nutritional status, poor quality of breast milk, and a drop in child growth and
development (Engidaw, 2019).

The South Sulawesi Provincial Health Office report states that of the 24 districts / cities in
South Sulawesi, Makassar City has the highest number of Chronic Energy Deficiency (KEK)
cases with 3,373 cases in 2018, and it was also reported that of 10 Puskesmas in Makassar
City, Puskesmas Sudiang Raya had the highest number of KEK cases with 218 cases or
(16.1%).
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Methods

This type of research used analytic observational with a cross-sectional study approach. The
research was carried out in the working area of the Sudiang and Sudiang Raya Puskesmas,
Makassar City and at the Hasanuddin University Hospital Laboratory. The population and
sample in this study were mature breastfeeding mothers in the work area of Sudiang and
Sudiang Raya Puskesmas with a total sample size of 367.The sample in this study was breast
milk for mature breastfeeding mothers aged 2 weeks - 6 months using purposive sampling
technique with a sample size of 19. samples from breastfeeding mothers with KEK and 19 in
normal breastfeeding mothers with a total sample size of 38 samples.

At the beginning of the plan to collect breast milk samples were carried out at the Sudiang
Raya puskesmas, but because the conditions at that time were in a pandemic period due to
Covid-19 and it was feared that at that time there was a shortage of samples, coordination
was carried out with the head of the puskesmas, age doctor, midwife and research. So it was
agreed to take two health centers, namely Sudiang and Sudiang Raya puskesmas. Breastmilk
sampling is carried out using a health protocol provided that respondents are required to use a
mask and face shield and use a hand sanitizer and plastic gloves. As for researchers, using
N95 masks, medical masks and face shields also use hand sanitizers and gloves.

Respondent characteristics data covering age, education, occupation, parity obtained by direct
interviews, maternal nutritional status (KEK and Normal) were obtained by measuring the
mother's upper arm circumference (LILA). Breastfeeding samples were taken at 09.00-11.00
WIB. Breast milk is obtained using the Real Bubbe brand electric breast pump with the serial
number RBX-8023S-2 which is then put into a Gea Baby brand breast milk bag and tightly
closed then stored in a cool box with the gren lay brand that has been filled with ice bag . The
researchers took as many breast milk samples as the mothers produced and then brought them
to the laboratory for temporary storage in the Thermo brand of breast milk refrigerator at a
temperature of -200C. Breastfeeding examination by only taking a sample of 5-10 ml of milk,
to see the oleic acid level of breast milk using the ELISA method. To see the differences in
oleic acid levels of mature milk in breastfeeding mothers with KEK nutritional status and
normal nutritional status were analyzed using the Mann Withney test and processed using the
Windows version of the SPSS 24 program.

Results and Discussion
Karateristik sampel
Table 1. Characteristics of breastfeeding mothers respondent

Characteristics of Breastfeeding mo_thers with c_h_ronic and
normal energy deficiency nutritional status
Respondent . %
Mother’s Age
<19 years 1 2.6
20-35 years 29 76.3
>35 years 8 21.1
Mother’s Education
Elementary School 6 15.8
Junior School 9 23.7
High School 18 47.4
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Diploma/Bachelor 5 13.2
Mother’s Job

House Wife 37 97.4
Civil Servant 1 2.6

Mother’s Parity
<2 7 18.4
>2 31 81.6

Source: primary data, 2020

Table 1 shows that the age of breastfeeding mothers is more dominant at the age of 20-35
years with a percentage of (76.3%). Maternal education shows that at the High School level
has a percentage (47.4%). In the work of mothers, the dominance of housewives (97.4%). In
parity, breastfeeding mothers were more in mothers who had more than 2 children (81.6%).

Oleic acid levels in breast milk for breastfeeding mothers with chronic and normal
nutritional status of the mother

Table.2 Differences in oleic acid levels in breastfeeding mothers with chronic energy
deficiency and normal breastfeeding mothers

Nutritional Status Oleic Acid Breast Milk (gr/L)
of Breastfeeding n Min Max Mean+ SD P value*
Mothers
Chronic 19 0.7 1.7 0.95+0.198
Nutritional Status 0.317
Normal 19 0.6 1.4 0.94+ 0.195

*Mann whitney test
Source: Primary data processed 2020

Table 3. Relationship between nutritional status of breastfeeding mothers and Oleic Acid
Levels of mature breast milk

Oleic Acid Breast Milk
Mother’s (g/L)
Nutritional Status Low High Total P
n % n % N % value*
Chronic 18 94.7 1 5.3 19 100
Nutritional Status 0.500
Normal 19 100 - - 19 100

*Fisher's Exact Test
Source: Primary data processed 2020

The results of this study indicate that the oleic acid levels of breast milk in breastfeeding
mothers with normal nutritional status are in the range 0.6 - 1.4 g / L with an average oelic
acid level of 0.94 g/ L (standard 1.5 g / L). , while breastfeeding mothers with the nutritional
status of KEK were in the range of 0.7-1.7 g / L with an average oleic acid level of 0.95¢g /L
(standard 1.5 g / L). There was 1 breastfeeding mother who had oleic acid levels above the
standard which occurred in the group of women who breastfed KEK with oleic acid levels of
1.7 g / L. This study revealed that oleic acid levels in mature breast milk in breastfeeding
mothers with normal nutritional status were slightly lower than oleic acid levels in
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breastfeeding mothers with KEK nutritional status, but the difference was not statistically
significant (p> 0.05) (table 2). Most of the oleic acid levels of breastfeeding mothers were in
mothers with normal nutritional status and low KEK when compared with the 1.5 g / L
standard, namely (100% and 94.7%).

The results of this study indicate that the level of oleic acid in breast milk is almost the same
as the average value of 0.95 g / L in KEK breastfeeding mothers and normal breastfeeding
mothers 0.94 g / L but the oleic acid levels are still low, Asian ethnicity (standard 1.5 g/ L)
even average levels of oleic acid for European and New Zealand ethnicities. Previous
research said the composition of Asi in ethnic mothers in Asia, the Maori Islands and the
Pacific, New Zealand found that Asian Ethics had high levels of 1.5 g / L, New Zealand had
levels of oleic acid 1.3 g / L and the Maori Islands had high levels of low oleic acid 1.2 g/ L
(Butts et al., 2018).

In this study also showed that there was 1 respondent who had oleic acid levels above the
standard average (1.5 g/ L), namely 1.7 g / L. If we look at the intake of mothers who have
high levels of oleic acid compared to the standard, it shows that the mother's energy intake is
less, while the mother's fat intake is classified as sufficient with a percentage of 88.5%. The
source of fat intake from respondents who have high oleic acid levels comes from beef that is
consumed.

The composition of breast varies among breastfeeding mothers. The multidimensional
variation in this composition is believed to reflect the baby's needs, geographic area and food
supply. Variations in breast composition between mothers were reported in response to
cultural differences such as diet and lifestyle and environmental factors (Butts et al., 2018).
Other studies also say that the composition of breast milk can be influenced by the weaning
process. Other factors that affect the composition of breast milk include parity, food intake,
sex and maternal health status (Verd et al., 2018).

The results of other studies also found that high levels of oleic acid were found in
breastfeeding mothers with normal nutritional status of 2.3 g/ L and in breastfeeding mothers
with chronic energy deficiency (KEK) levels of oleic acid, namely 1.8 g/ Land 1.6 g/ L. So
this shows that oleic acid levels in mothers are not influenced by nutritional status so that it
can explain the importance of breastfeeding as the main source of food even in the nutritional
status of mothers with chronic energy deficiency (KEK) (Quinn et al. 2012).

Previous research that has been conducted on Nutrition Recommendations in Pregnancy and
lactation says that weight loss in mothers during breastfeeding, BMI, body fat percentage and
weight gain in mothers during pregnancy do not affect breast production (Kominiarek &
Rajan, 2016).

One of the factors that influence oleic acid levels is the intake of breastfeeding mothers. From
the research report of Citrakesumasari et al (2020), it is said that the nutritional status intake
of Chronic Energy Deficient (KEK) and normal breastfeeding mothers is different except for
fat intake. Research conducted in Ethiopia explained that the daily intake of food is one of the
factors related to nutritional problems, namely Chronic Energy Deficiency (KEK) for
breastfeeding mothers and this study also shows that the average intake of nutrients of
respondents does not reach the standard of sufficiency rate (Sitotaw). et al., 2017).

Other studies that have also been conducted on the composition of breast fatty acids and fat
intake of breastfeeding mothers in South Korea stated that the nutritional status of
breastfeeding mothers did not significantly affect the levels of breast fatty acids (Kim et al.,
2017). The results of this study indicate that the normal nutritional status of breastfeeding
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mothers' food intake for carbohydrate intake is classified as less with an average presentation
of 75.7%, but for sufficient energy intake of 86.1%, protein intake is sufficient with a
presentation of 94.7% and for fat intake of 108%. Meanwhile, the intake of chronic energy
deficient (KEK) breastfeeding mothers for food intake sources of less energy with a
presentation of 60.3%, less protein intake 78.8%, 74.2% less fat intake, the average
carbohydrate intake is less with a presentation of 54.7%. The results of the statistical test of
this study are in line with previous research which states that the composition of breast milk
is not influenced by the mother's food intake (Vasudevan, 2019). Previous research also
revealed that although the determinants of breastfeeding mothers such as intake and good
nutritional status can affect the composition of breast milk, most studies have found a weak
or non-existent relationship with breast milk composition Quinn et al (2012) and Solimin et al
(2014) In this study, oleic acid levels were found in breastfeeding mothers with poor
nutritional status. The mother's food intake for energy nutrients and carbohydrates, but for
protein and fat intake are in the sufficient category. The results of this study also indicated
that adequate fat was related to the quality of oleic acid levels in mothers. The analysis
showed that there was no relationship between maternal fat intake and oleic acid levels.
Another study also said there was no significant relationship in mothers who consumed high
fat intake with breast milk fatty acid levels.

Maternal nutrient intake during lactation has a very important role in improving the quality of
breast milk. In the study, high levels of Asiatic oleic acid were found in mothers who
consumed less nutritional intake. In terms of energy nutrients, carbohydrates and for fats and
proteins, the mother has high levels of oleic acid with sufficient fat intake which can be
directly related to the quality of oleic acid levels in mother's breast. The low intake of macro
nutrients in some breastfeeding mothers, especially in some developing countries, shows a
picture of the condition of the mother's nutritional metabolism. According to marmi, in the
nutrition book on reproductive health, breastfeeding mothers with breastfeeding ages 0-6
months need an additional 700 kcal of energy. The results of previous studies said that
breastfeeding mothers consume at least two times the extra food per day during breastfeeding
(Gautam & Yadav, 2018).

Previous studies have also suggested that developing countries energy needs during lactation
are associated with conditions of household food security, and that breastfeeding women
cannot increase their energy intake (Vinoy et al., 2000). For developed countries, the
nutritional intake of pregnant and lactating women is often inadequate and very low from the
recommended daily intake (RDI) which has been determined by the Nutrition Foundation of
Italy. NFI said the addition of the Italian RDI to the energy intake of breastfeeding mothers is
500 kcal / day. However, this is different from the Nutritional Adequacy Ratio (RDA) set in
Indonesia, namely the addition of 330kcal. But each report in the age group 19-29 years the
need for additional RDA intake is higher, namely 2250 kcal compared to ESFA, which is
1886 kcal, as well as the need for fat for the 2019 Indonesian RDA, the addition of fatis 2.2 g
/ day for breastfeeding mothers and for the group normal women aged 19-29 years, namely
65 gr/ day.

In the SFA report there was an increase of 19 g / day and in the normal group of women
aged> 18 years it was 0.83 g / day. When calculated, the total energy demand based on the
Indonesian RDA of 2580 is higher than the European ESFA 2386 (Marangoni et al., 2016;
EFSA, 2017).

Previous research conducted in New Zealand for various ethnicities in New Zealand, namely
Asia, Pacific and European ethnicities native to New Zealand, revealed that the energy and
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protein intake of European New Zealand ethnicities was higher than those of Asian and
Pacific ethnicities at higher fat intake. Asian ethnicity compared to other ethnicities. The
recommended daily intake (RDI) each shows that Asian ethnicity has a high enough RDI in
energy intake (107%) and protein (145%) when compared to the standard intake category
issued in 2003 Indonesian WNPG, namely 80-110% ( Butts, 2018). Lonnerdal et al (1976)
argued that the quality and quantity of breast milk was not affected by malnutrition
experienced by the mother.

Conclusion

From the results of this study, it was concluded that the average oleic acid levels in
breastfeeding mothers with low chronic and normal nutritional status were low when
compared with the 1.5 g / L standard, there was no statistically significant difference p> 0.05.
It is hoped that further research on the relationship between oleic acid levels in breastfeeding
mothers with the intake and nutritional status of the baby.
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