242

Hatma et al

Med J Indones

Fatty acids intake among diverse ethnic groups in Indonesia
Ratna Djuwita Hatma*, Widjaja Lukito, Yohanna S.P. Rumawas

Abstrak
Pola makan, khususnya asupan asam lemak dapat merupakan informasi yang sangat berarti dalam memberikan pengertian atau
penjelasan mengenai peranan hubungan diet dengan penyakit-penyakit kronis, khususnya pennyakit jantung koroner (PJK). Desain
penelitian ini adalah “cross sectional”. Informasi dikumpulkan untuk dapat menggambarkan asupan nutrien khususnya asupan asam
lemak pada 4 (empat) kelompok etnik yaitu: etnik Minangkabau, Sunda, Jawa dan Bugis. Persentase asam lemak jenuh terhadap total
energi sekitar 20% pada keempak kelompok etnik ini.Persentase asam lemak tidak jenuh majemuk terhadap total energi berkisar diantara
4.4% sampai 4.6% pada kelompok etnik Sunda dan Jawa.Sedangkan pada kedua etnik lainnya, persentase asam lemak tidak jenuh
majemuk terhadap total energi lebih rendah, 2.6% pada suku Minangkabau dan 2.8% pada suku Bugis. Persentase asam lemak tidak
jenuh tunggal terhadap total energi lebih tinggi pada etnik Sunda dan Jawa (6.1% vs 5.5%) Sedangkan persentase asam lemak tidak
jenuh tunggal terhadap total energi pada kedua etnik lainnya Minangkabau dan Bugis lebih rendah (2.6% vs 2.8). Berdasarkan ratio
dari asam lemak tidak jenuh majemuk dengan asam lemak tidak jenuh tungal dan dengan asam lemak jenuh, dapat disimpulkan
bahwa suku Minangkabau dan Bugis memiliki kualitas pola diet asupan lemak yang kurang baik. Selain kurang baiknya pola diet
asuapan lemak, suku Minangkabau juga mengkomsumsi total asupan lemak yang cukup tinggi, dengan demikian dapat disimpulkan
bahwa suku Minangkabau mempunyai risiko tinggi terhadap dislipidemia dibandingkan dengan ketiga kelompok etnik lainnya.
(Med J Indones 2005; 14:242-8)

Abstract
The use of dietary pattern specifically fatty acids intake should prove to be an informative and powerful means to augment our
understanding of the role of diet in chronic disease particularly CHD. Cross sectional study was implemented to describe the nutrients
intake specifically fatty acids intake of 4 (four) ethnic groups in Indonesia, such as Minangkabau, Sundanese, Javanese and Buginese.
The percentage of saturated fatty acid (SAFA) to total energy intakes were around 20%. The percentage of polyunsaturated fatty acid
(PUFA) to the total energy were about 4.4% to 4.6% among the Sundanese and the Javanese.While among the other two ethnic
groups, the percentage of PUFA to total energy were less, 2.6 % among the Minangkabau and 2.8% among the Buginese ethnic. The
percentage of mono unsaturated fatty acid (MUFA) to total energy intake were higher among the two ethnic groups, Sundanese and
Javanese (6.1% vs. 5.5%). While the percentages of MUFA between the other two ethnic groups Minangkabau and Buginese ethnic
were lower (2.6% vs. 2.8%). Based on the ratio of PUFA: MUFA: SAFA, we could consider that Minangkabau and Buginese ethnic
groups both had poor quality of dietary fat pattern. Having the poor quality of dietary fat pattern and higher fat intake, we might take
into consideration that the Minangkabau ethnic groups, had higher risk toward dyslipidemia compared to the other three ethnic
groups. (Med J Indones 2005; 14:242-8)
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Nutrient intake or fatty acids intake patterns might be
a consequence of cultural and ethnic heritage and of
many environmental factors. Increasing in the incidence
of various chronic disease particularly coronary heart
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diseases had followed changes in fatty acids intake
pattern towards the “affluent” diet. The use of dietary
pattern specifically fatty acids intake should ultimately
prove to be an informative and powerful means to
augment our understanding of the role of diet in
chronic disease.
Different fatty acids had bee shown to affect the
risk of Coronary Heart Disease (CHD) such as hypercholesterolemia. The American Heart Association
dietary guidelines had published recommendation to
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achieve and maintain desirable plasma total cholesterol
and LDL cholesterol by reducing dietary saturated
fatty acid to less than 10% of energy intake.1
Reduction of dietary fat intake from 37% to 30% of
calories did not lower plasma total and LDL
cholesterol concentrations unless the reduction in
total fat was achieved by decreasing in saturated fatty
acids.2 Seven Countries study showed that there was a
strong correlation between the intake of saturated
fatty acid and the mean concentration of serum total
cholesterol. It had been suggested that the variation in
serum total cholesterol level between populations
could be largely explained by the differences in
saturated fatty acid intake. Populations with an
average percentage of saturated fatty acid to total
energy were between 3% and 10% were characterized
by a serum total cholesterol less than 200 mg/dl and
also by low mortality rates from CHD. While when
percentage of saturated fatty acid intake to total
energy was higher than 10%, a marked and
progressive increase in CHD was observed.3,4 Ni –
Hon – Sun study showed that the percentage of
saturated fatty acid to calorie intake among three
groups, those Japanese who lived in Japan, Honolulu
and San Francisco were 7, 23 and 26%. And this
percentage calorie from saturated fatty acid showed a
positive linear regression with serum cholesterol.5
PUFA (polyunsaturated fatty acid) specifically linoleic
acid tend to lower plasma total cholesterol and LDL,
but their effect was only half strong as the raising
effect of saturated fatty acid. MUFA (monounsaturated
fatty acid) specifically oleic acid had a smaller cholesterol
lowering effect.3,6 PUFA include the essential fatty acids
required for human health. The WHO Study Group on
Diet, Nutrition and Prevention of Non-communicable
Diseases, suggested that diets that provided at least 3%
of energy as PUFA, would be adequate to achieve this
requirement.7 According to the WHO Study Group the
upper limit of the percentage of PUFA to total energy
was 7%. When saturated fatty acid in the diet was
replaced by PUFA specifically linoleic acid there was a
decreased in LDL cholesterol. However a high intake
(above 10% of energy, might decrease HDL cholesterol
as well.8,9 Since HDL cholesterol had a protective effect
toward CHD, high intake of PUFA were not
recommended. The current recommended of percentage
of MUFA to total energy was 10%.
Indonesia is a multiethnic society with a population
consisting of approximately 50 ethnic groups. And
each ethnic had their own traditional food or nutrient
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intake patterns as well as their fatty acids intake. The
objective of this study is to describe the differences of
nutrient intake patterns specifically fatty acids intake
of 4 (four) ethnic groups out of those 50 ethnic groups
in Indonesia, which were Minangkabau, Sundanese,
Javanese and Buginese ethnic groups.

METHODS
This study was a cross sectional study design. The
study population consists of adult aged 18 years old
and over at the time of contact and lived in 4 cities
namely Padang, Bandung, Yogyakarta and Makasar
and those who were Minangkabau, Sundanese, Javanese
and Buginese ethnicity. Ethnicity was defined according
to the ethnicity of the parents. At least both mother
and father of the respondent were from the same
ethnicity with no mixed marriage. The information
concerning to the ethnicity of the respondent and the
parent was achieved through self-perceived definition.
This study was the sub sample of “Body Mass Index
Survey” cities in Indonesia. This study was conducted
within the collaboration between The Nutrition
Directorate Ministry of Health Republic of Indonesia
and Faculty of Public Health University of Indonesia
Sub sample of those 4 ethnicity were randomly
selected from total sample respondents from Padang,
Bandung, Yogyakarta and Makasar city, according to
sample size requiremente. The required sample size
was from 300 until 400 respondents.
Interview was used to collect personal identity,
general information and socio-economic data of the
respondents. One day 24-hour dietary recall method
was applied to estimate the actual food intake of the
respondents for the immediate past 24 hours. The
amount of foods and beverages were assessed by
using daily household measurements. Food model
was used to help the respondent memorize the amount
of foods and beverages they had consumed in the last
24 hours. Data of actual food intake were used to
estimate the nutrient intake such as the total calorie,
protein and fat intake, saturated fatty acid (SAFA),
monounsaturated fatty acid (MUFA) and polyunsaturated fatty acid (PUFA) intake. Estimation of
these nutrients were calculated and analyzed by using
World Food dietary assessment version 2 software
program. Data entry, processing and analyses were
performed using EPI-INFO program (version 6),
Statistical Package for Social Science (SPSS) for
Windows version 10.0.
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RESULTS
Fat intakes consist of total fat intake, individual fatty
acids such as saturated fatty acids (SAFA), monounsaturated fatty acids (MUFA) and polyunsaturated
fatty acids (PUFA). Fatty acid ratios are presumed as
polyunsaturated fatty acids to saturated fatty acids
ratio (P/S ratio).

The highest mean total fat intakes (65 g/day), saturated
fatty acids (40 g/day), monounsaturated (12 g/day),
polyunsaturated fatty acids intakes 8 g/day) were
among the Sundanese ethnic. While the lowest of all
the mean total fats and all fatty acids intakes were
among the Buginese ethnics. Minangkabau ethnics
have the second highest of mean saturated fatty acids
intake (35 g/day) and the second lowest intake of polyunsaturated fatty acids intake about 4.5 g/day (Table 1).

Table 1. Mean macro nutrients, individual fatty acid, total cholesterol and P/S ratio intakes among Minangkabau, Sundanese,
Javanese and Buginese ethnic groups.
Nutrients
intake

Minangkabau
(n=480)

Sundanese
(n=373)

Javanese
(n=302)

Buginese
(n=275)

Energy
(kcal/day)

1556.9
(1530.4 – 1583.4)

1739.6
(1705.4 – 1775.4)

1249
(1211.5 – 1287.3)

1153.1
(1115.2 – 1191.1)

Total carbo
hydrate
(g/day)

218.9
(214.1- 223.7)

230.1
(225.3 – 234.9)

164.9
(159.6 – 170.1)

156.1
(150.8 – 161.3)

Total
protein
(g/day)

54.2
(52.7 – 55.8)

64.1
(62.2 – 65.9)

40.1
(38.5 – 41.6)

48.7
(46.4 – 50.9)

Total fats
(g/day)

52.0
(50.4 – 53.6)

64.6
(62.5 – 66.7)

50.6
(48.2 – 53.0)

38.6
(36.5 – 40.6)

Macronutrients

Individual fatty acid & total cholesterol & P/S ratio
SAFA
(g/day)

35.3
(34.2 – 36.3)

39.2
(37.7 – 40.7)

33.4
(31.6 – 35.3)

25.8
(24.4 – 27.3)

MUFA
(g/day)

8.5
(8.0 – 9.1)

12.0
(11.5 – 12.6)

7.6
(7.2 – 8.0)

5.8
(5.4 – 6.2)

PUFA
(g/day)

4.7
(4.4 – 4.9)

8.8
(8.4 – 9.2)

6.1
(5.8 – 6.4)

3.7
(3.5 – 4.1)

165.1
(150.5 – 179.6)

220.7
(201.6 – 239.8)

137.8
(118.1 – 157.6)

159.3
(141.0 – 177.7)

0.15
(0.14 – 0.16)

0.25
(0.24 – 0.27)

0.22
(0.20 – 0.24)

0.17
(0.15 – 0.18)

Total
cholesterol
(mg/day)
P/S ratio

Values in brackets are 95% CI (Confidence Interval)
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Figure 1. Mean percentage of SAFA to total energy intake among Minangkabau, Sundanese, Javanese and Buginese ethnic groups

Table 2. Contribution of carbohydrate, protein, total fat, saturated fatty Acids (SAFA), monounsaturated fatty acids (MUFA),
polyunsaturated fatty acids (PUFA) to total energy intake among Minangkabau, Sundanese, Javanese and Buginese ethnic
groups
Minangkabau
(n=480)

Sundanese
(n=373)

Javanese
(n=302)

Buginese
(n=275)

Carbohydrates

56.2%
(55.4 – 56.9)

53.3%
(52.6 – 54.0)

53.4%
(52.3 – 54.4)

54.7%
(53.7 – 55.8)

Protein

13.9%
(13.6 – 14.2)

14.7%
(14.4 – 15.0)

12.9%
(12.5 – 13.2)

16.8%
(16.3 – 17.3)

Fat

30.2%
(29.4 – 30.9)

33.0%
(32.3 – 33.7)

35.8%
(34.8 – 36.8)

29.5%
(28.6 – 30.5)

SAFA

20.7%
(20.1 – 21.3)

20.0%
(10.5 – 20.6)

23.5%
(22.7 – 24.4)

19.8%
(19.0 – 20.6)

MUFA

4.8%
(4.6 – 5.0)

6.1%
(5.9 - 6.3)

5.4%
(5.1 – 5.6)

4.4%
(4.1 – 4.6)

PUFA

2.6%
(2.6 – 3.0)

4.6 %
(4.4 – 4.7)

4.4%
(4.2 – 4.6)

2.8%
(2.7 – 3.0)

Nutrients

Fat

PUFA

Values in brackets are 95% CI (confidence interval)
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The percentage of PUFA to the total energy of two
ethnic in this study were more than 3%, 4.6% among
the Sundanese and 4.4% among the Javanese
respectively. While the other two ethnic groups the
percentage of PUFA were a little bit less than 3%,
2.6% among Minangkabau and 2.8% among the
Buginese ethnic respectively (Figure 2 and Tables 2).

Similar with the percentage of PUFA to total energy,
the percentage of MUFA to total energy intake were
higher among the two ethnic groups, Sundanese and
Javanese (6.1% vs 5.5%). While the percentage of MUFA
between the other two ethnic groups Minangkabau and
Buginese ethnic were lower (2.6% vs 2.8%) (Figure 3
and Tables 2). We could consider, that the percentages
of MUFA of the four ethnic groups were still not
adequate based on the recommended value.
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Figure 2 . Mean percentage of PUFA to total energy intake among Minangkabau, Sundanese, Javanese and Buginese ethnic groups

Mean percentage of MUFA to total energy intake 7 95% CI
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Figure 3 . Mean percentage MUFA to total energy among Minangkabau, Sundanese, Javanese and Buginese ethnic groups
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The percentage of fat and SAFA to total energy intake
among Sundanese and Javanese ethnic were
considered high and the percentage of PUFA and
MUFA among these two ethnics were also considered
high compared to the other two ethnics, Minangkabau
and Buginese ethnics. This might explain also the
differences of the fatty acid ratios among those four
ethnics (Figure 4.). Sundanese and Javanese ethnic
groups had the highest P/S ratio 0.25 and 0.22, while
the Minangkabau and Buginese ethnic had lower
ratio, 0.15 and 0.17 respectively.
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Among the Minangkabau ethnics, the mean fatty acid
ratios, the P/S ratio was significantly lower compared
to the other two ethnics, Sundanese and Javanese.
Although Sundanese have the highest mean total fats
and all mean of fatty acids intake, but in term of mean
P/S ratio, Sundanese ethnic have the highest mean P/S
ratio compared to the other two ethnics, Minangkabau
and Buginese ethnics. The mean of P/S ratio between
Sundanese and Javanese ethnics were more or less
similar, not significant different (Figure 4 and Table 1).
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Figure 4. Mean P/S ratio among energy among Minangkabau, Sundanese, Javanese and Buginese ethnic groups

Dietary food with a low P/S ratio approximately 0.2
will be considered as a diet that might increase plasma
cholesterol level and considered as more atherogenic.
While higher P/S ratio around 0.8 was considered as
less atherogenic and might reduced plasma cholesterol
level.10,11 It was also suggested that the P/S ratio should
not exceeded 1.5. Because when the P/S ratio was above
1.5 the HDL cholesterol would be decreased.12
The P/S ratio of these four ethnic groups were all
approximately or less than 0.2. If we used 0.2 as a cut

off point of this P/S ratio, than we could consider that
the dietary fat pattern of all these four ethnic groups
might be associated as having the risk of dyslipidemia
or hypercholesterolemia. But if we considered that the
lower the P/S ratio the higher the risk toward
dyslipdemia, than among these four ethnic groups,
Minangkabau ethnic groups might be considered as
having the highest risk and Buginese ethnic groups as
having the second highest. While Sundanese ethnic
groups were the lowest risk and Javanese ethnic
groups as having the second lowest risk.
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For those who were concerned about their risk of
heart disease, they should consume generally healthy
diet and reduced their fat intake, limit the total fat
intake to 30% or less of total energy. And out of this
30%, about one third should come from SAFA, one
third from PUFA and one third from MUFA. It was
recommended that the ratio of PUFA: MUFA: SAFA
should be 1: 1: 1. Table 3 showed the total fat intake,
fatty acid ratios to relative saturated fatty acid intakes
among the four ethnic groups. Although the ratios of
the four ethnic groups were far from the recommended
ratio, like P/S ratio, Sundanese and Javanese ethnic
groups had better ratios compared to the ratios of
Minangkabau and Buginese. Based on the ratio of PUFA:
MUFA: SAFA, we could consider that Minangkabau and
Buginese ethnic groups both had poor quality of
dietary fat pattern. Based on the mean total fat intake,
it was shown that Minangkabau had much higher fat
intake compared to the Buginese. Having the poor
quality of dietary fat pattern and higher fat intake, we
might take into consideration that the Minangkabau
ethnic groups, had higher risk toward dyslipidemia
compared to the other three ethnic groups

CONCLUSSION
1. There were differences of fatty acid intake
among the four ethnic groups.
2. Based on P/S ratio as well as ratio of PUFA :
MUFA : SAFA, Minangkabau ethnic had poorest
quality of dietary fat pattern.
3. Based on the mean total fat intake, it was shown
that Minangkabau had much higher fat intake
compared to Buginese ethnic.

RECOMMENDATION
To achieve better fatty acid intake profiles, protective
food against CHD risks, such as food sources of
PUFA, risk can be advised to be added to the daily
diets, especially toward the Minangkabau ethnic.
Nutrition health education should take into consideration
food consumption pattern among the ethnic which are
related to lipid profiles. Such as those food which
considered as protective food toward CVD and those
non protective food.

Med J Indones

Indonesia should develop food consumption tables,
which consists fatty acid consumption of all
Indonesian foods.
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