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ABSTRACT

. Background: In addition to fruits and vegetables, functional foods such
Fruit as kefir have also shown great potential in helping to address obesity

Keywords:

glellllkr issues. This study evaluated the effects of consuming mango mix kefir
Lipid profile and watermelon milk kefir on lipid profiles, including cholesterol,

Obesity high density lipoprotein (HDL), low density lipoprotein (LDL), and
triglycerides among obese women.

Methods: Sixty obese women were divided into two groups receiving
either mango mix kefir or watermelon milk kefir for a period of 4 weeks.
Results: Mango mix kefir contributed to a reduction in cholesterol level
by 5 mg/dL (MD: 5, 95% CI: -13.5-3.5, p=0.248) and LDL by 6.6 mg/
dL (MD: 6.6, 95% CI: -13.7-0.4, p=0.066). However, no significant
changes were observed in HDL and triglycerides for the mango mix kefir
group. On the other hand, watermelon milk kefir resulted in a negligible
reduction in cholesterol (0.3 mg/dL), HDL (2.5 mg/dL), LDL (4.8 mg/
dL), and triglycerides (2.6 mg/dL), while none of which were statistically
significant (p values ranging from 0.184 to 0.945).

Conclusion: The findings suggest that mango mix kefir has a more
promising potential in improving lipid profile compared to watermelon
milk kefir, though the effects were not significant to draw a definitive
conclusion. Further research with longer intervention durations and more
controlled variables is recommended to better understand the impact of
these kefir variants on lipid metabolism and obesity management.
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Introduction

Obesity is a global health issue that has raised
over the past few decades, with a prevalence that
has continuously increased across various age
groups, including children and adolescents. This
condition not only affects physical appearance
but also raises the risk of developing various

degenerative diseases, such as type 2 diabetes,
hypertension, coronary heart disease, and several
types of cancer (1-3). Obesity can be defined as
the excessive accumulation of fat in the body due
to an imbalance between the energy intake and
energy expenditure, which ultimately leads to an
increase in body weight beyond the normal limit.
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Obesity occurs when there is an accumulation of
excess fat that causes a person’s weight to be higher
than it should be (4). One way to assess obesity status
is by measuring Body Mass Index (BMI), where a
BMI greater than 27 kg/m? indicates obesity (5).

Obesity in children, for example, has a broader
impact, not only on physical aspects but also affecting
their mental and social health. Obese children have
a higher risk of respiratory disorders, decreased
physical fitness, and face social discrimination such
as bullying, which can affect their self-esteem. In
the long term, this can impact their quality of life,
even affecting academic performance and social
relationships. Therefore, preventing and controlling
obesity from an early age is crucial to reduce the
risk of serious diseases in the future (4-6). The
method commonly used to measure obesity status
is through anthropometry, which includes measuring
weight, height, and skinfold thickness. From the data
obtained, BMI can be calculated, which serves as the
primary indicator for determining an individual’s
obesity level (4-6).

Using BMI as a measurement tool is considered
practical and efficient in assessing nutritional
status and monitoring changes in obesity status
over time (6). Although BMI provides a general
overview, it should be noted that other factors, such
as the distribution of body fat and physical activity
levels, also play an essential role in determining an
individual’s health status (7). Obesity prevention
is a crucial step, especially in the context of early
intervention. One approach for managing obesity is
by reducing calorie intake, choosing foods that are
filling but low in calories, and increasing physical
activity (7). This prevention program should be
implemented from an early age so that children
can grow with a healthier weight that is in line with
their physical development. Moreover, maintaining
a healthy and balanced diet is also essential, and one
way to achieve this is by increasing the consumption
of fruits and vegetables. Fruits and vegetables, which
are rich in fiber, vitamins, and minerals, play a key
role in regulating hunger without causing excessive
fat accumulation in the body (8, 9).

The fiber found In fruits and vegetables,
especially soluble fiber like pectin, has the ability to
retain water, form a thick fluid in the digestive tract,
and slow down the digestion process. This leads to
a prolonged feeling of fullness, which can prevent
overeating that contributes to obesity. Additionally,
consuming fruits and vegetables, which are low in
calories and contain healthy fats, can help regulate
blood sugar levels and boost metabolism (10, 11).
Some studies revealed that consuming fruits and
vegetables can help reduce the risk of obesity, while

not all individuals who regularly consume them are
spared from this condition. Therefore, in addition to
consuming fruits and vegetables, it is important to
maintain an overall balanced diet (12).

In addition to fruits and vegetables, functional
foods such as kefir have also shown great potential in
helping to address obesity issues. Kefir is a fermented
milk product that is known as a source of probiotics
that contain beneficial bacteria that are very useful
for improving gut microbiota and boosting the
immune system. Kefir contains lactic acid bacteria
(LAB), yeasts, vitamins, minerals, and essential
amino acids that can enhance overall body health
(13). It was shown that kefir consumption can help
lower cholesterol level, reduce the risk of coronary
heart disease, and prevent urinary tract infections.
Kefir can also be a good choice in obesity prevention
as it contains components that can improve bodily
functions and increase metabolism (14).

Based on the above background, this study aimed
to develop an innovative product in the form of kefir
drinks combined with various types of fruit, which
is not only delicious to consume; but also serves
as a solution to lower total cholesterol, low density
lipoprotein (LDL) and triglycerides, increase high
density lipoprotein (HDL) level, and reduce body
weight in obese women. This study will involve
nutritional analysis of the fruit kefir formula, testing
fiber content, and assessing the acceptability of this
product. It is hoped that this fruit kefir product can
be a beneficial alternative in obesity prevention and
control, as well as contribute to the development
of more practical and effective health solutions to
improve people’s quality of life.

Materials and Methods

This study aimed to assess the effects of consuming
mixed fruit kefir and cow’s milk fruit kefir on lipid
profile (cholesterol, LDL, HDL, triglycerides)
and body weight in obese women in Semarang,
Indonesia. A two-phase approach was undertaken
in this study including an R&D phase followed by
an experimental phase with a pre-test and post-
test control group design. Participants consumed
either 200 mL of cow’s milk fruit kefir, 200 mL of
fruit kefir, 200 g of fruit, or no intervention for 28
days. Lipid profile and body weight were measured
before and after the interventions. A total of 92
participants were finally enrolled, with inclusion
criteria of a BMI over 25 kg/m? Data were collected
using height and weight measurements, food intake
records, and kefir consumption adherence tracking.
Statistical analysis used SPSS software (Version
20, Chicago, IL, USA) involving ANOVA at a 99%
confidence level, with post-hoc testing if significant
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differences were found. This study aimed to explore
the potential of kefir in managing lipid profile and
obesity in women as described before (15).

The characteristics of obese women Prolanis
members at Puskesmas Tlogosari Wetan and
Puskesmas Tlogosari Kulon were summarized in
Table 1. The average age of participants was 50
years, with a range from 18 to 76 years. Older age,
especially in postmenopausal women, increases
the risk of obesity. Most participants had an
average weight of 66.2 kg and height of 150.8 cm,
indicating mild to moderate obesity. Obesity in this
group was largely attributed to an unbalanced diet
and sedentary lifestyle. Food intake data showed
insufficient energy, protein, carbohydrate, and fiber
intake, with excessive fat intake. Despite normal
total cholesterol level, low HDL and high LDL and
triglyceride levels were noticed.

The distribution of cholesterol, HDL, LDL, and
triglycerides in treatment group was demonstrated
in Table 2. The Shapiro-Wilk normality test revealed
that most variables, except for cholesterol, did not
follow a normal distribution. The homogeneity of the
characteristics of obese women Prolanis members
was assessed using One-Way ANOVA, revealing
that height was the only non-homogeneous variable,
with a p-value of 0.019 (Table 3). This indicates a
significant height difference between the treatment
groups. Randomization in sample assignment
minimizes bias in other variables like age, weight,

and lipid profiles. To control for non-homogeneous
variables like height, multivariate analysis was
employed, enhancing the validity of the findings
and offering clearer insights into the intervention’s
impact on lipid profiles. The effect of mango mix
kefir and watermelon milk kefir on cholesterol, HDL,
LDL, and triglycerides level was analyzed using an
Independent t-test, as shown in Table 4.

The results revealed that mango mix kefir reduced
cholesterol by 2 mg/dL (0.1%), while watermelon
milk kefir led to a 5 mg/dL (2.6%) reduction.
However, these reductions were not statistically
significant. When controlling for initial cholesterol
levels via multivariate analysis, mango mix kefir
showed a cholesterol reduction of 6.9 mg/dL (MD:
6.9, 95% CI: -15.6-1.9, p=0.121), though it was still
not significant. watermelon milk kefir resulted in a
2.4 mg/dL reduction (MD: 2.4, 95% CI: -11.2-6.4,
p=0.593), which also lacked statistical significance.
The Independent t-test illustrated that mango mix
kefir reduced HDL by 10.3 mg/dL (5.3%), while
watermelon milk kefir reduced HDL by 4.3 mg/
dL (1%). After adjusting for pre-HDL, mango mix
kefir reduced HDL by 9.4 mg/dL (6.5%), which was
statistically significant (»p=0.011). Watermelon milk
kefir reduced HDL by 4.2 mg/dL, but this was not
statistically significant (p=0.246).

The statistical test using the Independent
t-test revealed that the consumption of mango
mix kefir reduced LDL level by 14.7 mg/dL,
which was equal to a 4.8% effect. In contrast, the
consumption of watermelon milk kefir resulted in a

Table 1: Characteristics of overweight female Prolanis Members at Puskesmas Tlogosari Wetan and Puskesmas

Tlogosari Kulon.

Variable n Min Max Mean SD
Age (years) 101 18 76 50 16.28
Body weight before treatment (kg) 101 48 108 66.2 11.90
Height before treatment (cm) 101 137 168 150.8 6.46
HDL before treatment (mg/dL) 101 27 86 47.2 12.86
LDL before treatment (mg/dL) 101 45 224 104.7 29.29
Blood cholesterol before treatment (mg/dL) 101 71 273 170.3 40.40
Blood triglycerides before treatment (mg/dL) 101 31 585 153.8 79.17
Energy intake (Cal/day) 101 804 2603 1477.3 310.38
Protein intake (g/day) 101 23 102 52.8 16.97
Fat intake (g/day) 101 19 111 57.0 20.05
Carbohydrate intake (g/day) 101 80 421 194.2 60.21
Fiber intake (g/day) 101 2 35 9.5 5.88
Cholesterol intake (mg/day) 101 9 720 187.5 157.23
Energy sufficiency (%) 101 47 163 87.1 20.40
Protein adequacy (%) 101 44 243 96.3 32.34
Fat adequacy (%) 101 47 252 113.7 3543
Carbohydrate adequacy (%) 101 31 152 74.4 25.12
Fiber adequacy (%) 101 9 213 41.7 32.37
Cholesterol adequacy (%) 101 3 240 62.5 52.41

Min: Minimum, Max: Maximum, LDL: Low density lipoprotein, HDL: High density lipoprotein.
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reduction of LDL by 6.9 mg/dL, with a 1.1% effect. with a 3.0% effect. This result is nearly statistically
After controlling for the pre-LDL variable, the significant with a p value of 0.088 (MD: 6.0, 95%
analysis showed that the consumption of mango CI: -12.9-0.9), indicating the potential probiotic
mix kefir led to a reduction of LDL by 6.0 mg/dL, effect of mango mix kefir in lowering LDL.

Table 2: Distribution of cholesterol, HDL, LDL, and triglycerides data of overweight female Prolanis Members at

Puskesmas Tlogosari Wetan and Puskesmas Tlogosari Kulon.

Variable Treatment group Shapiro-Wilk
Statistic df P value
Cholesterol before treatment ~ Mango kefir mix intervention 0.97 33 0.62
Watermelon milk kefir intervention 0.99 34 0.98
Control 0.98 34 0.79
HDL before treatment Mango kefir mix intervention 0.87 33 0.00
Watermelon milk kefir intervention 0.96 34 0.17
Control 0.95 34 0.14
LDL before treatment Mango kefir mix intervention 0.92 33 0.02
Watermelon milk kefir intervention 0.92 34 0.02
Control 0.90 34 0.00
Triglycerides before treatment Mango kefir mix intervention 0.68 33 <0.00
Watermelon milk kefir intervention 0.91 34 0.00
Control 0.93 34 0.02
Cholesterol after treatment Mango kefir mix intervention 0.98 33 0.75
Watermelon milk kefir intervention 0.98 34 0.89
Control 0.95 34 0.10
HDL after treatment Mango kefir mix intervention 0.92 33 0.02
Watermelon milk kefir intervention 0.96 34 0.22
Control 0.78 34 <0.00
LDL after treatment Mango kefir mix intervention 0.90 33 0.00
Watermelon milk kefir intervention 0.91 34 0.00
Control 0.85 34 <0.00
Triglycerides after treatment ~ Mango kefir mix intervention 0.71 33 <0.00
Watermelon milk kefir intervention 0.84 34 <0.00
Control 0.90 34 0.00

Df: Degree of freedom, LDL: Low density lipoprotein, HDL: High density lipoprotein.

Table 3: Homogeneity of characteristics of obese women Prolanis Members at Puskesmas Tlogosari Wetan and

Puskesmas Tlogosari Kulon.

Variable Group
Mango kefir mix Watermelon kefir Control P
intervention milk intervention value*
n Mean SD n Mean SD n Mean SD

Age (years) 33 46.1 17.23 34 534 14.65 34 51.6 16.47 0.162
Body weight before treatment (kg) 33 69.5 1370 34 65.9 12.16 34 63.3 8.93 0.101
Height before treatment (cm) 33 153.3  6.75 34 1491 558 34 150.1 6.42  0.019
Blood cholesterol before treatment 33 166.4 3598 34 182.2 4378 34 162.2 3931 0.098
(mg/dL)

HDL before treatment (mg/dL) 33 46.5 13.88 34 474 1283 34 47.6 1220 0.925
LDL before treatment (mg/dL) 33 989 2613 34 1053 31.05 34 109.8 30.21 0.310

Blood triglycerides before 33 163.2 89.58 34 1546 81.09 34 143.8  66.68 0.608
treatment (mg/dL)

Energy sufficiency (%) 33 83.8 1849 34 856 2076 34 919  21.50 0.235
Protein adequacy (%) 33 994 2885 34 90.1 3117 34 99.4  36.51 0.401
Fat adequacy (%) 33 121.8 36.27 34 1127 2958 34 106.8 3920 0.219
Carbohydrate adequacy (%) 33 727 2278 34 69.0 2513 34 81.6 2629 0.103
Fiber adequacy (%) 33 393 2891 34 381 2171 34 475 4289 0.434
Cholesterol adequacy (%) 33 68.1  50.63 34 547  52.04 34 64.9  55.03 0.553

*One Way Anova. LDL: Low density lipoprotein, HDL: High density lipoprotein, SD: Standard deviation.
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Table 4: The effect of mango mix kefir and watermelon milk kefir on cholesterol, HDL, LDL, and triglycerides.

Variable Group MD P value Effectiveness

Cholesterol Mango mix kefir 3.1 0.757 0.1%
Watermelon milk kefir  +15.8 0.110 2.6%

Cholesterol Mango mix kefir -6.9 0.121 2.5%

(adjusted) Watermelon milk kefir -2.4 0.593 0.3%

HDL Mango mix kefir -10.3 0.022 5.3%
Watermelon milk kefir -4.3 0.327 1.0%

HDL (adjusted) Mango mix kefir -9.4 0.011 6.5%
Watermelon milk kefir -4.2 0.246 1.4%

LDL Mango mix kefir -14.7 0.029 4.8%
Watermelon milk kefir -6.9 0.295 1.1%

LDL (adjusted) Mango mix kefir -6.0 0.088 3.0%
Watermelon milk kefir  -3.3 0.335 1.0%

Triglycerides Mango mix kefir -6.9 0.121 2.5%
Watermelon milk kefir -2.4 0.593 0.3%

Triglycerides Mango mix kefir -13.1 0.287 1.2%

(adjusted) Watermelon milk kefir +2.0 0.868 0%

Summary Mango mix kefir Chol: -5; HDL: -8.1; HDL is significant Chol: 1%, HDL: 5%,

LDL: -6.6; TG: -11

Watermelon milk kefir Chol : -0.3; HDL: -2.5; All is no significant

(p=0.029), LDL is
approaching significance

LDL: 4%, TG: 1%

All <2%

LDL: -4.8; TG: +2.6

LDL: Low density lipoprotein, HDL: High density lipoprotein, MD: Mean difference.

On the other hand, the consumption of watermelon
milk kefir reduced LDL by 3.3 mg/dL, but this
reduction was not statistically significant (MD: 3.3,
95% CI: -10.1-3.5, p=0.335), with a 1.0% effect. The
reduction in LDL observed in both intervention
groups showed a positive effect on the lipid profile
of the body. The larger effect was seen in the
mango mix kefir group, although this reduction has
not yet reached a fully significant level. However,
the reduction in LDL in the mango mix kefir
group demonstrated greater potential compared to
watermelon milk kefir. However, watermelon milk
kefir still illustrated some potential in influencing
LDL metabolism, even though the reduction is not
statistically significant.

The results of the independent t-test show that
the consumption of mango mix kefir can reduce
triglyceride levels by 6.9 mg/dL, which corresponded
to a 2.5% effect. On the other hand, the consumption
of watermelon milk kefir only reduced triglyceride
level by 0.3 mg/dL, which results in a 2.6% effect.
However, this reduction in triglyceride level may be
overestimated due to differences in pre-treatment
triglyceride data between the treatment groups.

After controlling for pre-treatment triglyceride
level, the analysis showed that the consumption
of mango mix kefir can reduce triglyceride level
by 13.1 mg/dL, although this reduction was not
statistically significant (MD: 13.1, 95% CI: -37.4 to
11.2, p=0.287). The consumption of mango mix kefir
resulted in a 1.2% reduction in triglyceride level. On

the other hand, the consumption of watermelon milk
kefir actually led to a slight increase in triglyceride
level by 2.0 mg/dL, although this increase was also
not statistically significant (MD: 2.0, 95% CI: -22.0
to 26.0, p=0.868). Therefore, it can be concluded
that watermelon milk kefir did not have a significant
effect on triglyceride level. The analysis exhibited
significant differences between the effects of the two
types of kefir on the body’s lipid profile, although not
all results reached statistical significance.

Results from mango mix kefir consumption in
relation to cholesterol indicated that consumption
of mango mix kefir reduced cholesterol by 5 mg/dL,
but this reduction was not statistically significant
(MD: 5, 95% CI: -13.5-3.5, p=0.248). This reduction
in cholesterol contributed to about a 1% decrease
in cholesterol level. Regarding HDL, mango mix
kefir consumption led to a significant decrease in
HDL by 8.1 mg/dL (MD: 8.1, 95% CI: -15.3-8.0,
p=0.029). This reduction was equivalent to a 5%
decrease in HDL, indicating a potential probiotic
effect in lowering the good cholesterol in the body.
Considering LDL, the decline in LDL level resulted
from mango mix kefir consumption was recorded at
6.6 mg/dL (MD: 6.6, 95% CI: -13.7-0.4, p=0.066),
though this reduction was close to being statistically
significant. This effect was equivalent to a 4%
decrease in LDL level. For triglycerides, mango mix
kefir consumption decreased triglyceride level by
11.0 mg/dL, but this reduction was not statistically
significant (MD: 11.0, 95% CI: -36.3-14.3, p=0.390),
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resulting in an approximately 1% reduction.

Results from watermelon milk kefir consumption,
for cholesterol level; consumption of watermelon
milk kefir only decreased cholesterol level by 0.3 mg/
dL (MD: 0.3, 95% CI: -8.9-8.3, p=0.945), which was
not statistically significant. Watermelon milk kefir
did not reveal any significant effect on cholesterol
reduction. Regarding HDL, the decrease in HDL
resulted from watermelon milk kefir consumption
was 2.5 mg/dL, but this reduction was not statistically
significant (MD: 2.5, 95% CI: -9.8-4.8, p=0.504),
suggesting that watermelon milk kefir did not
significantly affect HDL levels. Considering LDL,
watermelon milk kefir consumption reduced LDL by
4.8 mg/dL (MD: 4.8, 95% CI: -12.0-2.3, p=0.184),
though this decline was not statistically significant,
with an approximately 2% effect on LDL level. In
relation to riglyceride level, watermelon milk kefir
reduced triglycerides by 2.6 mg/dL, though this
decrease was not statistically significant (MD: 2.6,
95% CI: -23.0-28.1, p=0.842), showing no significant
effect on triglyceride levels.

Discussion

In our study, similar to another research, the
average age of participants was 50 years, with a
range from 18 to 76 years. Older age, especially
in postmenopausal women, increases the risk of
obesity due to hormonal changes affecting fat
distribution and lipid metabolism (15). We showed
food intake data was insufficient for energy, protein,
carbohydrate, and fiber intake, with excessive fat
intake. This imbalance contributed to dyslipidemia
and cardiovascular risk, as excessive saturated fat
raises LDL levels and lowers HDL (15). Despite
normal total cholesterol level, low HDL and high
LDL levels and triglyceride level indicated an
increased risk of heart diseases (16).

In Shapiro-Wilk normality test, we demonstrated
that most variables, except for cholesterol, did not
follow a normal distribution. Identically, statistical
tests like the independent t-test or One-Way ANOVA
remained valid with large sample sizes, even with
non-normally distributed data (15). The wide
variation in triglyceride level (average 153.8 mg/
dL, range 31-585 mg/dL) of our study indicated a
significant difference in risk among participants,
emphasizing the need to control variables for
accurate outcome analysis (15).

The homogeneity of the characteristics of obese
women of Prolanis members in our assessment was
based on One-Way ANOVA, revealing that height
was the only non-homogeneous variable. This
indicated a significant height difference between
the treatment groups. Randomization in sample

assignment minimized bias in other variables like
age, weight, and lipid profiles. Ensuring homogeneity
in experimental studies is vital for fair comparisons
of intervention effects (17).

We illustrated mango mix kefir appeared more
effective in reducing cholesterol, potentially due to the
presence of mangiferin, a phytochemical in mango
that has hypolipidemic properties. Watermelon,
being water-rich, may have a more limited impact on
cholesterol metabolism (17). Probiotics in kefir, such
as Lactobacillus and Bifidobacterium, play a role in
lipid metabolism by inhibiting cholesterol synthesis
in the liver and increase the cholesterol excretion
(18). Additionally, the fiber content in mango helps
bind cholesterol in the intestines, contributing to a
lower cholesterol level (11).

Overall, consumption of mango mix kefir showed
a more significant effect in lowering cholesterol,
LDL, and triglycerides compared to watermelon
milk kefir. Although not all results were statistically
significant, the potential probiotic effects in managing
lipid profile, particularly with a longer intervention
period, showed promising results. The differences In
results between the two types of kefir may be due
to the different base ingredients. Mango mix kefir
contains more phytochemicals from mango, which
potentially have a stronger metabolic effect on lipid
profile. On the other hand, watermelon milk kefir
is more focused on hydration, which may explain
the more moderate effects on lipid metabolism.
The reduction in cholesterol and triglyceride levels
by probiotics in kefir can be explained by several
biochemical mechanisms, such as enhanced fatty
acid metabolism, reduced cholesterol synthesis
in the liver, and decreased fat absorption in the
digestive tract. Mango, which is rich in fiber and
phytochemicals, may provide an additional effect in
regulating lipid metabolism, whereas watermelon,
despite being rich in water, may not have the same
metabolic effect (11).

Conclusion

It was shown that both fruit mix kefir and fruit milk
kefir had potential health benefits, though their
effects on lipid metabolism and weight management
were different. Fruit mix kefir demonstrated a
greater potential in improving lipid profile, with
more significant reduction in LDL and triglyceride
levels, although not all results reached statistical
significance. On the other hand, fruit milk kefir,
while also offering some benefits, particularly
in hydration, had more moderate effects on lipid
metabolism and did not illustrate significant changes
in cholesterol, HDL, or triglyceride levels compared
to fruit mix kefir. Regarding weight management,
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fruit mix kefir had potential in helping control body
weight, though its effects were limited and required
further researches with longer durations and stricter
control. Overall, fruit mix kefir demonstrated more
promising results in improving lipid profile and
aiding weight management in obese women, while
fruit milk kefir focused more on hydration and
overall body wellness.
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