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Abstract—We investigated the effect of purple sweet potato
yoghurt to obesity parameters. Thirty male Wistar rats were
randomly divided into 5 groups: normal control, negative control
and three intervention groups with purple sweet potato yoghurt
(200, 300, and 400 mL/day) for thirty days. The body weight of
rats was weighed and weight gain, Lee Index were calculated
afterwards. In the end of experiment, the rats were sacrificed to
measure the distribution of visceral fat. The results were
analysed using ANOVA test, and showed no significant difference
between intervention group and normal control in mean body
weight, weight gain, Lee Index, and mean total visceral fat. As
conclusion, consumption of high fat diet together with purple
sweet potato yoghurt in dose 200 mL/day tends to control
stabilization body weight and accumulation of visceral fat
compare to normal control.
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I. INTRODUCTION

Prevalence of obesity in Indonesia has increased from 1.4%
to 7.3% by 2007, at the age of 16-18 years old. Obesity is a
condition that caused by the accumulation of fat in adipose
tissue [1]. Accumulation of adipose tissue is caused by
imbalance food intake that high in calories but lack of physical
activity [2]. Obesity and overweight are closely related to the
risk of insulin resistance, metabolic disorder, and dyslipidemia.

These conditions become risk factors for the occurrence of
degenerative diseases such as coronary heart disease (CHD),
stroke, diabetes mellitus, and other metabolic diseases [3,4].
Furthermore, it is necessary to conduct precautionary measures
to prevent obesity and overweight. One of the solutions is
consuming functional food, like yogurt. Yogurt is a
modification of symbiotic food derived from probiotic
fermentation [5]. Yoghurt can be made by mixing natural
ingredients as a source of glucose, with prebiotics as the
initiator of the fermentation process [6].
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Ingredients commonly used for making yoghurt include
powdered milk, skim milk, non-fat milk powder, milk that is
partially removed, or a mixture of several milk types. High
protein and glucose content, abundant availability, become
reasons for choosing milk as a raw material in the process of
yoghurt manufacturing. However, since 2016, many people
began to look for alternative ingredients to substitute the needs
for milk in yoghurt processing. Some alternative raw materials
that used widely include coconut milk, nuts, seeds, and also
rice [7]. In the process of raw material selection, we need to
consider its compound, protein and glucose levels contained as
a substitution.

As a tropical country, tubers are a large number of plants in
Indonesia. One of the tuber plants which is widely known for
its high anthocyanin content is the purple sweet potato. Purple
sweet potato has a lot of nutrients such as carbohydrates,
proteins, fats, fibre, vitamin C, vitamin A, beta-carotene, and
phenol compounds. Purple sweet potato has the highest
anthocyanin content compared to other types [8]. Anthocyanin
is flavonoid compounds that have many benefits. Anthocyanin
has a capability to lowering blood sugar level. Several studies
have shown that foods rich in anthocyanin have antioxidant
activity in the in vivo test [9]. Anthocyanin has powerful
antioxidant and good bioavailability so it can be easily
absorbed into the blood [10]. Other studies have suggested that
anthocyanin has an effect in reducing body fat and anti-obesity
effect that will reduce fat storage in the body tissue [11]. From
that reason, we want to investigate the effect of purple sweet
potato yoghurt on obesity parameters.

Il. METHODS

This research is an experimental study using rats Wistar
strains as experimental animals from the Laboratory of
Pharmacology, Faculty of Medicine, Universitas Padjajaran,
Bandung, West Java. Wistar male rats handling procedures
issued by Faculty of Medicine, Bandung Islamic University
Ethics Committee. Ethical approval number of this research is
371/Komite Etik.FK/I11/2018.
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A. Purple Sweet Potato Yoghurt Making Process

The procedure used for making homemade purple sweet
potato yoghurt referred to previous research with some
modification [12]. Sweet potatoes with the brand of Murasaki
imo were used in this research. It washed first and boiled until
tender. The tuber then weighed and mashed. Water was added
in a ratio of 1:4 from the weight of sweet potatoes. Then it
filtered until become puree. After that, 60% of full-cream milk
added to the puree. The inoculum starter was added by 10%
wi/v. Incubation held in room temperature for 48 hours.

B. Purple Sweet Potato Intervention

Twenty-five Wistar male rats were adapted at the
Laboratory of Medical Biology, Faculty of Medicine, Bandung
Islamic University, regarded to the cycle of day and night,
humidity, and privacy. Before the intervention, body weight of
rats measured with digital scale. Rats were divided into five
groups: normal control (normal diet), negative control (high-fat
diet), the intervention group given high fat diet with variation
amount of yoghurt 200 mL/day, 300 mL/day, and 400 mL/day
purple sweet potato yoghurt for 30 days. The amount of
yoghurt variation given was adjusted with recommendation of
fermented drinks consumption daily [13].

C. Obesity Parameters Measurement

After 30 days intervention, obesity parameters were
measured. Body weight and total visceral fat were measured
with digital scale. Naso-anal length measured with measuring
tape. Lee index was calculated. Weight gain was calculated by
alleviated rats body weight in the end stage of the research
referred to body weight before the intervention. After
measuring body weight, rats were sacrificed and dissected. Fat
from gonadal, abdominal, and retroperitoneal were measured.

D. Result Analysis

Data gained were groups into four categories, body weight,
weight gain, lee index, and total visceral fat. Results from the
intervention were analysed with ANOVA.

I1l. RESULTS AND DISCUSSION

This research conducted for 30 days with three types of
diet: normal diet, high fat diet, and the high-fat diet
supplemented with yoghurt. There is no difference between
groups in the Lee index (p=0,796) (figure 1). According to Lee
index, all of the group did not categorize as obesity with lee
index less than 0,3. Obtained holistic information about obesity
the research continued examination final body weight.

Excess energy from food will be stored in the body as body
weight. Final body weight measured at the last stage of the
research. From the data above, known that no significant
difference between groups after intervention. Supplementation
of 200 mL/day sweet potato yoghurt to rats with high-fat diet
consumption showed similar characteristic with normal diet
rats. However, increasing doses of yoghurt consumption
increased body weight of rats with high-fat diet consumption.
From this data, it was analyzed further information about
weight gain changed after the intervention.
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Weight gain could be calculated by a result of different
body weight at the end of the study from weight before the
intervention. Weight gain in the group given high-fat diet
(80+23,313) showed higher levels than the group given the
normal diet (50+£28,609). The different result is shown by the
group of high-fat diet rats with 200 mL/day (62,60+6,107) and
300 mL/day (64,40+22,098) sweet potato yoghurt
supplementation compare to normal diet group (figure 1).
These shows consumption of sweet potato yoghurt have a
controlling effect in stabilizing weight gain on the high-fat diet
rats. However, increasing doses of yoghurt consumption
increase weight gain on high-fat diet rats. Therefore, next step
research was going to measure total visceral fat.

Total visceral fat is the amount of fat distribution in adipose
tissue throughout the body. There was no difference of total
visceral fat between groups. Total visceral fat in the group
given high fat (3,4244+0,428) showed higher visceral fat levels
than the group given the normal diet (2,368+1,460). The
different result is shown by the group of high-fat diet rats with
200 mbL/day (2,682+0,541) sweet potato yoghurt
supplementation compare to normal diet group (figure 1).
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ND: Normal Diet, HFD: High Fat Diet, Group 1: ND, Group 2: HFD Group 3: HFD+ yoghurt 2
mL/day, Group 4: HFD+ yoghurt 3mL/day, Group 5: HFD+ yoghurt 4 mL/day, Data in the form of
meanz SE, N=5/group, ANOVA.

Fig. 1. Obesity parameter: Lee Index, Body Weight, Weight Gain, and Total
Visceral Fat.

Yoghurt has been believed to be a functional food to help
weight loss process [1]. It has been consumed by human since
thousand years with milk as a basic ingredient for its
manufacture [14]. In this study, we added purple sweet potato
puree as an additional substrate for the fermentation process.
Not only functions as a substrate for the fermentation process,
but also have a role in weight loss with anthocyanin [15].

This test was carried out by supplementation purple sweet
potato yoghurt with varied doses start from 200, 300, 400
mL/day on high-fat diet rats consumption for 30 days. Lee
index measurement showed insignificant results of obesity
marker between three groups intervention compared to normal
diet rats. In body weight analysis 200 ml/day and 300ml/day of
yoghurt consumption showed stabilize body weight level
compare to a normal diet. The value of this result equal to
weight gain measurement. However, the different result
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showed in total visceral fat measurement. Total visceral fat on
the group given 300 ml/day yogurt was higher than the group
given 200 ml/day yoghurt and normal diet.

From all analysis above, the group that has given 200 ml
yoghurt had a better performance in stabilizing obesity
parameters in high-fat diet rats compared to other group
intervention. Obesity marker achieved by this group have
similar values with normal diet rats. From these data
consumption, 200ml/day of yoghurt could control weight gain
and accumulation visceral fat on high-fat diet rats.

Daily yoghurt consumption will help the digestive process.
The content of probiotics in yoghurt will increase the amount
of microflora in the digestive system [16]. Increased number of
microflora can reduce the absorption of lipids and sugars in the
intestinal, the main cause of obesity [16]. Consumption of
200ml/day of yoghurt proved to be able to maintain the
stability of weight gain and the accumulation of body fat. This
fact according to the research conducted by Park which states
that the consumption of probiotics has an anti-obesity effect

[1].

However, increasing yoghurt consumption shown weight
gain effect. It was affected by milk nutritional content as a raw
material in yoghurt manufacturing process. Lipid and sugar
composition in certain milk types are not proportionate to the
amount of intestinal microflora. These compounds will be
stored as lipid accumulation in adipose tissue. It could become
a new concern in raw material selection for yoghurt fermenting
process.

This study used purple sweet potato as an additional
substrate for yoghurt. Anthocyanin contented in purple sweet
potato has many effects, one of the most trusted function is
weight loss induction [17]. Anthocyanin inhibits adipogenesis
[15]. However, anthocyanin can be an alternative substrate for
fermentation process by bacteria because it has three benzene
ring with glucosides structures [15]. It can be energy
reservation in adipose tissue if it was not consumed. It was
predicted as a caused of insignificant weight gain stability
along the experiment of addition purple sweet potato based
yoghurt coupled with high-fat diet.

IV. CONCLUSION

As conclusion, consumption of high fat diet together with
purple sweet potato yoghurt in dose 200 mL/day tends to
control stabilization body weight and accumulation of visceral
fat compare to normal control. We also concluded that the
amount of yoghurt consumption should be adjusted with
individual needs. In purpose of increasing body weight, amount
of yoghurt consumption should be higher with high lipid and
sugar contented in milk as a raw material. Meanwhile, in the
purpose of weight loss, types of yoghurt with low fat and sugar
would be considered. For better understanding, this research
needs further development. We suggest research with a longer
time monitoring and a wider range of high-fat diets variations.
We also suggest another marker to analysed obesity parameter
such as: lipid profile, glucose level, and rat’s metabolism.”
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