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Abstract
Aim: This study aimed to analyze the effect of soy milk and mung bean porridge on serum
triglycerides among postmenopausal women. Methods: This was an experimental study using
pretest and posttest with control group. Subjects of this study were 30 postmenopausal women
aged 45-75 in Serengan District, Surakarta. Subjects were divided into control group (n = 10),
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soy milk group (n = 10) and combination of soy milk and mung bean porridge group (n =
10). The soy milk and mung bean porridge provided were 240 ml and 180 ml per day per
person, respectively. The study was carried out for 4 weeks from December 2018 to January
2019. The collected data were analyzed with paired t-test and Wilcoxon test. Results: There
was a slight decrease in serum triglycerides level in all groups, but it was not statistically
signiﬁcant (p > 0,05). Conclusions: Although soy milk and mung bean porridge contain many
antihypertriglyceridemic nutrients, there is no signiﬁcant effect on serum triglycerides among
postmenopausal women. Further study with longer duration and more sample size is needed.
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1. Introduction
Hypertriglyceridemia is one of the risk factors for cardiovascular disease [1, 19]. Before
menopause, women suffer from heart disease less often than men because of the
protective effect of female sex hormone, estrogen [20]. Serum triglyceride level statistically shows signiﬁcant increase among postmenopausal women compared to premenopausal women [15]. Moreover, triglycerides and waist circumference often correlates positively [25]. In various studies in several Asian countries, prevalence of
women with hypertriglyceridemia was almost close to the prevalence in men [14].
According to Riskesdas (National Baseline Health Research) in 2013, the prevalence of
hypertriglyceridemia in Indonesia among women was 11.7% which was not signiﬁcantly
different from prevalence among men, i.e. 15.1% [17]. Among adults, hypertriglyceridemia
is usually caused by weight gain, lack of exercise, diet high in simple carbohydrates,
sweet drinks and smoking [7, 12].
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Dietary changes are key element in the ﬁrst-line management of hypertriglyceridemia
[2]. Soybean has many health beneﬁts, one of which is as antihypertriglyceridemia.
Soybeans contain low calories, 0% cholesterol, 0% trans fatty acids, high protein, high
isoﬂavones, high ﬁber and low fat [23, 24]. There are also other compounds in soybeans
namely phytosterols and saponins which can help reduce serum triglycerides [3, 8, 16].
Phytosterol compounds can inhibit the absorption of fat in the small intestine and reduce
lipogenesis in the liver in experimental animals so it can reduce serum triglyceride levels
[21]. While saponins are known to reduce triglycerides by regulating mechanism of fat
absorption [16].
Mung bean contains protein and ﬁber, low fat, low calorie, and enough resistant
starch. It also contains ﬂavonoids, especially vitexin of 157.5 mg/100 g and isovitexin
of 198.5 mg/100 g [5]. Resistant starch regulates metabolic pathways, maintains serum
sugar levels after meals thereby reducing serum triglyceride levels [5, 6]. Vitexin and
isovitexin play a role in reducing lipogenesis due to inﬂammation, oxidative stress and
lipid synthesis so that it can reduce serum triglyceride levels [8, 13].
Soybean in the form of milk and mung bean in the form of porridge are the most
commonly consumed beverage and snack among Indonesian people. Research regarding effects of soy milk and mung bean porridge on serum triglycerides has not been
done much, especially related to its effect on postmenopausal women. The purpose
of this study was to analyze the effect of soy milk and mung bean porridge on serum
triglycerides among postmenopausal women.

2. Methods
This was an experimental study using pretest and posttest with control group design.
The inclusion criteria were women aged 45-75 who have stopped menstruating for
at least 1 year and had serum triglyceride levels between 150 and 450 mg/dl. In
this study, the exclusion criteria were taking drugs or supplements that affect serum
triglycerides, undergoing a weight loss diet, consuming alcohol, allergic against soybean
or mung bean, immobilized and smoking. In addition, subjects that had cardiovascular
and kidney disease were also excluded. Treatment was conducted for 4 weeks from
December 2018 to January 2019. The subjects of this study were postmenopausal
women in Joyotakan Village and Danukusuman Village, Serengen District, Surakarta.
The subjects were selected using consecutive sampling. Total subjects were 30 women
which were obtained based on the Murti formula regarding comparison of the mean
of two populations and Keshavarz’s study [10, 18]. A simple randomization was then
performed to determine the control group (n = 10), the group that received soy milk
(n = 10) and the group that received both soy milk and mung bean porridge (n = 10).
All subjects received oral and written nutritional counseling about low-fat and lowcholesterol diet for 4 times according to the guidelines from Ministry of Health of
Indonesia. In order to assess the subject’s food intake during the intervention, 24-hour
dietary recall was carried out 3 times.
The dosage of soy milk used in this study was 240 ml/per subject/per day obtained
from Keshavarz’s study [10]. Referring to the study of Fitrianti & Marthandaru, soy milk
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was modiﬁed by adding low calorie sugar of 0.5 g (1 kcal)/240 ml soy milk [4]. The dosage
of mung bean porridge provided was 180 ml/subject/day based on the Tachibana study
regarding effective dosage of mung bean protein that can reduce triglycerides [22].
Mung bean porridge was made based on the most common method used by the
people in Surakarta, but was modiﬁed by adding brown sugar of 5.6 g (22 kcal). The
nutritional value of soy milk and mung bean porridge used in this study can be seen
on Table 1. Before the intervention, hedonic test about the preference and acceptance
of prospective subjects for soy milk and mung bean porridge had been carried out
among similar population. Soy milk was consumed 3 hours after lunch, while mung
bean porridge was given 1 hour after soy milk.
The research data used in the study were primary data including serum triglyceride
levels. Data were obtained from pretest (before intervention) and posttest (after intervention). Data of serum triglycerides were measured using GPO-PAP (enzymatic colorimetric
assay) method by fasting 12 hours before blood collection. The collected data were then
processed using paired t-test and Wilcoxon test.

2.1. Ethical consideration
This study was approved by Health Research Ethics Committee (HREC) of Universitas
Sebelas Maret with certiﬁcate number 349/UN27.6/KEPK/2018. All procedures followed
were in accordance with the ethical standards of HREC. Moreover, prior to screening
and intervention, all subjects had already signed an informed consent.

3. Results
The subjects who participated in this study were 30 women and no one dropped out.
The characteristics of the subjects consisted of nutritional status, education level, occupation, average of age, average of BMI (body mass index) and global physical activity
questionnaire (GPAQ) score. The highest average age was found in the soy milk group
while subjects with the highest BMI was found in the control group. Moreover, the soy
milk and the combination group had more low-educated subjects and more preobese
subjects than the control group. The physical activities of the subjects calculated using
GPAQ showed that the lowest physical activity score occurred in the combination group
and was then followed by the soy milk group (Table 2). From dietary recall, the soy milk
group had the highest energy, fat, protein, ﬁber and carbohydrate intake (Table 3).
The decrease in triglycerides occurred in almost all groups, while the highest
decrease occurred in the control group. However, those decreases were not statistically
signiﬁcant (p > 0.05) (Table 4).
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Table 1: Nutritional Value of Provided Soy Milk and Mung Bean Porridge.
Nutrients

Soy Milk

Mung Bean
Porridge

Water (%)

95.34

89.64

Ash (%)

0.23

0.47

Fat (%)

1.13

0.17

Protein (%)

1.57

2.56

Crude Fiber (%)

0.21

0.30

Carbohydrates (%)

1.78

7.17

25.64

72.37

Calorie (cal/g)
Source: Primary Data, 2019

Table 2: Characteristics of Research Subjects (n = 30).
Characteristics

Control Group
(n=10) %

Soy Milk Group
(n=10) %

Combination
Group (n =10) %

Normal

2 (20%)

3 (30%)

2 (20 %)

Overweight

2 (20%)

3 (30%)

3 (30%)

Preobese

3 (30%)

5 (50 %)

5 (50 %)

Obese

3 (30%)

0 (0%)

1 (10%)

Elementary School

1 (10%)

2 (20%)

6 (60%)

Junior High School

3 (30%)

5 (50 %)

2 (20%)

Senior High School

3 (30%)

2 (20%)

2 (20%)

Bachelor

3 (30%)

1 (10%)

0 (0%)

Housewife

8 (80%)

7 (70%)

6 (60%)

Entrepreneur

1 (10%)

1 (10%)

4 (40%)

Employee

1 (10%)

2 (20%)

0 (0%)

Mean of Age

56.1

59.5

58.4

Mean of BMI

27.5

25.9

25.7

Average of GPAQ Score

694

562

536

Nutritional Status

Education Level

Occupation

GPAQ: global physical activity questionnaire,
Source: Primary Data, 2019
Table 3: Average of Food Intake from 24-hour Dietary Recall.
Group

Energy (kcal)

Protein (g)

Fat (g)

Carbohydrates
(g)

Fiber (g)

Control

1397.6

45.0

45.8

209.9

12.8

Soy Milk

1696.1

67.1

58.7

230.9

20.2

Combination

1366.7

53.8

48.6

183.7

17.0

Source: Primary Data, 2019
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Table 4: Paired t-test & Wilcoxon Test of Serum Triglycerides (TG).
Group

n

TG (Mean ± SD)
pretest (mg/dl)

TG (Mean ± SD)
posttest (mg/dl)

Δ Mean
(mg/dl)

p value

Control

10

191.10 ±34.61

178.60 ± 85.49

-12.50

0.114 (w)

Soy Milk

10

273.40 ±81.00

263.40 ± 95.84

-10.00

0.679 *

Combination

10

232.70 ± 81.71

229.40 ± 89.37

-3.30

0.646 (w)

*paired t-test, w = wilcoxon test
Source: Primary Data, 2019

4. Discussion
Tokede et al. (2015) and Ganesan et al. (2018) suggest that soy bean and mung bean can
help reduce serum triglycerides, but this effect cannot be proven on postmenopausal
women [5, 23]. The decreased serum triglyceride levels in all groups may be caused by
dietary recommendations carried out by all subjects. Besides food, triglycerides are also
affected by other factors such as weight gain, exercise, smoking and physical activity
[7, 12]. Physical activity of subjects in the control group was indeed higher than other
groups, so it could be one of the causes of more decrease in triglycerides in the control
group. Moreover, the insigniﬁcant decrease in triglycerides could have occurred due to
lack of ﬁber consumption in all three groups, which was still below daily recommendation
(25 g/day). In addition, fat intake in control group seems to be the lowest among the
others, so it could be also a factor affecting this decrease.
It seems that the subjects in soy milk and combination groups have the lowest education level, so it could affect the compliance. Aside from that, soy milk and combination
groups have more preobese subjects than the control group, so it could also impair
the decrease of triglycerides level because the higher waist circumference is, the more
triglycerides will raise [25]. This study has some limitations, such as small sample size,
the scope of the study is only in Surakarta and the duration of the study was only 4
weeks.

5. Conclusion
Although both soy milk and mung bean porridge contain many antihypertriglyceridemic
nutrients, there is no signiﬁcant effect on serum triglycerides among postmenopausal
women. Besides dietary intervention, physical activity and routine exercise are also
needed to help reduce serum triglycerides. Moreover, caution is needed in adding
sugar to soy milk and mung bean porridge. Further study with longer duration and
more sample size is needed to analyze the effect of soy milk and mung bean porridge
on serum triglycerides.
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