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ABSTRACT

Background: Purple sweet potato jelly (lpomoea batatas L. Poir)
can potentially be rich in anthocyanin and fiber with antioxidant and
hypoglycemic properties that may be beneficial to T2DM sufferers. This
study aimed to find out the influence of purple sweet potato jelly on MDA
and FBS in experimental T2DM of rats.

Methods: In an experimental research, 20 male Wistar rats were divided
into four groups. Group 1 consisted of T2DM rats fed on standard diet
(Gl1), while group 2, 3 and 4 were fed on standard diet of 7.47 g per 200 g
of body weight containing 1.35 g (G2), 2.7 g (G3) and 5.4 g (G4) of purple
sweet potato jelly, respectively. The MDA and FBS levels were checked
at day 0 and 14.

Results: After 14" day of intervention, the mean MDA level decreased
0.2840.84 in Gl, -4.08+0.54 in G2, -5.81+0.45 in G3 and -6.56+0.50
nmol/ml in G4, while the MDA level in Gl was significantly different
from other groups (P=0.001). The mean FBS level decreased 3.95+0.68
in G1, -114.06+3.11 in G2, -129.96+4.23 in G3 and -136.784+3.94 mg/dL in
G4, whereas the FBS level of Gl was significantly different from other
groups (P=0.001).

Conclusion: Our findings revealed that purple sweet potato jelly when
consumed for 14 days could significantly decrease MDA and FBS levels
in type 2 diabetes mellitus rat model. Therefore, purple sweet potato can
be introduced in literature an alternative herbal medicine in treatment of
type 2 diabetes mellitus.
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Introduction

Type 2 diabetes mellitus (T2DM) is a disease
with a global prevalence of 80-90% among all
diabetes mellitus sufferers (1). It may occur due to
oxidative stress in pancreas, degeneration of beta
cells in pancreas, decreased insulin secretion, and

increased insulin resistance (2-5). Oxidative stress
is caused by formation of free radicals which may
trigger beta cells dysfunction in pancreas, and
consequently, increase fasting blood glucose (FBG)
and complicate the risk factors (6, 7).
Furthermore, it can stimulate an increase in
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corticosterone levels leading to a change in glucose
and fat levels as energy reservoirs responding to
stress, and accordingly, cause a decrease in weight
(8). Malondialdehyde (MDA) is an indicator that
can be used to determine lipid damages caused
by oxidative stress. A retardation or reduction in
oxidative process seems necessary to prevent or
postpone complications related to diabetes (9, 10).
The prevention can be achieved by increasing
antioxidants in the body (11).

Several plants and herbals have been introduced in
experimentally induced diabetes mellitus of animal
models (12-15). One of the foods with antioxidant
effects is purple sweet potato (lpomoea batatas L.
Poir) that contains anthocyanin responsible for its
antioxidant effects at a dose of 110.5 mg/dl (16). A
previous study indicated that purple sweet potato has
high anthocyanin level and can decrease the blood
glucose and malondialdehyde levels, and increase
the whole blood total oxidant level leading to an
improvement in beta cells of pancreas (17).

Anthocyanin in purple sweet potato can act
as an antioxidant by reducing MDA level as an
oxidative stress indicator, improving the superoxide
dismutase (SOD) level and acting as a catalase and an
antioxidant enzyme in diabetes mellitus. In addition
to flavonoids, fibers in purple sweet potato have
also hypoglycemic effect by delaying digestion and
absorption of carbohydrates, increasing feeling of
fullness, delaying gastric emptying, and decreasing
o -amilase activities which accordingly retard
glucose absorption (18). Seaweed Gracilaria sp is
a food source containing high soluble fiber and is
in jelly from which is used together with purple
sweet potato modifying it to a jelly from too (19).
Therefore, this study was undertaken to determine
the effect of purple sweet potato in jelly form on
MDA and FBS levels in experimental T2DM model
of rats is conducted.

Materials and Methods

In a randomized experimental study pre- and
post-test control groups were employed to design
the research. Twenty male Wistar rats (Rattus
norvegicus) of 8-10 weeks old, and 150-250 g of
weight were enrolled. The exclusion criteria were
when the animals were sick and died during the
treatment. The rats were collected and maintained
in House of Experimental Rats of CFNS, Graduate
School, Gajah Mada University of Yogyakarta,
Indonesia. They were maintained in a cage made of
stainless steel with the 20 cm length, 30 cm width,
and 17 cm height. The standard food and the drink
were available ad libitum. The room was managed
by the temperature of 25-28°C, the light was set 12

hours of bright light and 12 hours of the dark one,
and the humidity level was 70-75%.

The purple sweet potatoes were obtained from
local farmers in Boyolali, Indonesia with the harvest
age of 60 days and stored about 14 days. A plain
jelly powder was added later to the sweet potatoes
and were steamed and boiled for five minutes. The
purple sweet potato jelly was made in three different
forms to determine the effect of each formulation.
In Jelly-A , the purple sweet potato was 100 g, Jelly
powder was 3.5 g, and water was 450 mL. These
figures for Jelly-A, were 200 g, 3.5 g and 300 mL
and for Jelly-A, were 400 g, 3.5 g and 150 mL.
The resulting jelly was then tested for anthocyanin
content using pH differentiation method. It was also
tested for crude fiber content using strong acids and
strong bases hydrolysis method. The data obtained
from the two tests were made as complementary data
in finding out the influence of purple sweet potato
on MDA level in T2DM rat model.

The T2DM model was induced by using
streptozotocin (STZ) and nicotinamide (NA)
(20). They were fasted for a night, and were then
intraperitoneally injected using a single dose of
nicotinamide (230 mg/kg) dissolved with normal
saline solution. Fifteen minutes later, they received
a single dose of STZ (65 mg/kg) dissolved in citrate
buffer (pH=4.5) intraperitoneally. The 20 rats were
divided into 4 treatment groups on the basis of
simple random sampling, comprising a control group
that was fed on standard diet and water ad libitum
(Gl), second group that received standard diet and
water+Jelly A, ad libitum (G2), third group that was
nourished with standard diet and water+Jelly A ad
libitum (G3), and the final and fourth group that was
fed on standard diet and water+Jelly A, ad libitum
(G4). Table 1 shows the different jelly components
of each group (A -A,). The jelly was administered
once daily through a nasogastric tube (NGT) in the
morning time. The rats were then investigated for
MDA and FBS levels before (day 0) and after the
intervention (day 14™).

The MDA levels were measured using
thiobarbituric acid reactive substance (TBARS)
method, and the FBS level was assessed by
enzymatic colorimetric method (ECM). All stages of
the research were approved by the Health Research
Ethics Committee of Medical Faculty, Sebelas
Maret University, Indonesia (no. 459/UN27.06/
KEPK/2019). After the data were collected, the
normality distribution of data was tested using
Saphiro-Wilks test, their homogenity via Levene’s
test, and the difference between the groups by
Independent-sample t-test. All the data was analyzed
by using the statistical package for the social sciences
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Table 1: The malondialdehyde level before and after 14 day of intervention

Group Day 0 Day 14 A MDA level
(Mean+SD) (nmol/ml) (Mean+SD) (nmol/ml) (Mean+SD) (nmol/ml)

Gl 9.27+0.31 9.55+0.29 0.28+0.84

G2 9.00+0.48 4.924+0.37 -4.08+0.54

G3 9.03+0.38 3.21+0.19 -5.81+£0.45

G4 8.95+0.31 2.39+0.20 -6.56+0.50

A MDA: mean difference of malondialdehyde

software (SPSS, Version 21, Chicago, IL, USA). A
p value less than 0.05 was considered statistically
significant.

We found that 100 g of A, A, and A, jelly
formulation contained anthocyanin levels of 824.47
ppm, 2031.73 ppm and 2523.06 ppm respectively.
Meanwhile, the fiber content in 100 gof A , A, and
A, jelly were 0.42%, 0.69% and 1.00%, respectively.
Regarding MDA level in T2DM rat model, after 14
days of intervention, the MDA level of the group
treated by purple sweet potato jelly (G2, G3, and
G4) significantly decreased. The decrease ranged
from -4.08+0.54 nmol/ml in G2 to -6.56+0.50
nmol/ml in G4 (Table 1). The MDA level of Gl
that received standard diet and water ad libitum
illustrated an increase. The lowest mean of MDA
level was observed in G4 (2.39+£0.20 nmol/ml),
while the highest one was noted in G1 (9.55+0.29

nmol/ml) (Table 1). The mean of MDA level in
Gl was significantly different from other groups
(P=0.001) (Table 2).

Fasting blood sugar (FBS) level in T2DM rat
model after 14 days of purple sweet potato jelly
administration significantly decreased in G2, G3,
and G4. The decrease ranged from -14.06+3.11 mg/
dL in G2 to -136.78+3.94 mg/dL in G4 (Table 3).
The FBS level in Gl fed on standard and water ad
libitum diet showed an increasing trend. The lowest
mean for FBS level was noticed in G4 (124.69+1.96
mg/dL) and the highest in G1 (268.30+1.69 mg/dL).
The change in the mean of FBS level in Gl was
significantly different from other groups (P=0.001)
(Table 4).

Discussion

T2DM is characterized by hyperglycemia as a
result of degeneration in [ cells of pancreatic
tissue, and consequently, an insulin resistance (20-

Table 2: The comparison of the malondialdehyde level between groups

Group A Malondialdehyde level P value
(Mean+SD) (nmol/ml)
K1 K2
G1:G2 0.28+0.84 -4.08+0.54 0.001*
G1:G3 0.28+0.84 -5.81+0.45 0.001*
G1:G4 0.28+0.84 -6.56+0.50 0.001*

A Malondialdehyde: mean difference of malondialdehyde,*P<0.05 (Independent t-test)

Table 3: The fasting blood sugar level before and after 14 days of intervention

Group Day 0 Day 14 A FBS Level
(Mean+SD) (mg/dL) (Mean+SD) (mg/dL) (Mean+SD) (mg/dL)

Gl 264.35+1.36 268.30+1.69 3.95+0.68

G2 265.60+3.75 151.53+1.96 -114.06+3.11

G3 263.73+1.85 133.76+2.69 -129.96+4.23

G4 261.47+2.43 124.69+1.96 -136.78+3.94

A FBS: mean difference of fasting blood sugar

Table 4: The comparison of fasting blood sugar level between groups

Group A Fasting blood sugar level P value
(Mean+SD) (mg/dL)
G1 G2
G1:G2 3.95+0.68 -114.06+3.11 0.001*
G1:G3 3.9540.68 -129.96+4.23 0.001*
G1:G4 3.95+0.68 -136.78+3.94 0.001%*

A fasting blood sugar: comparison mean difference of fasting blood sugar,*P<0.05 (Independent t-test)
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22). Oxidative stress plays an important role in
development of various complications in T2DM. A
reduction in antioxidants was shown to affect the
balance of free radicals (7). MDA is formed due to
lipid peroxidation that can be measured to assess
peroxidized lipids after reacting to thiobarbiturate
acids (9). FBS assay can be beneficial to evaluate
the effectiveness of a given intervention to control
diabetes mellitus.

In our study, T2DM model was induced using STZ
and NA and purple sweet potato jelly was applied as
a source of high anthocyanin and fiber. The decrease
in MDA and FBS levels after consumption of purple
sweet potato occurred because of anthocyanin and
fiber contents in purple sweet potato with antioxidant
and hypoglycemic effects. Anthocyanin was shown
to have a reactive nature to counteract free radicals
revealing that the higher the anthocyanin content
in the jelly, the greater the MDA level decrease in
T2DM rats (23).

Therefore, in line with a previous research
on use of ethanol extract of purple sweet potato
(Ipomoea Batatas L) in rats at dose of 2 mL/day for
a week was demonstrated to effectively decrease the
blood glucose and MDA levels, and also the total
antioxidant content (24). The anthocyanin content
in purple sweet potato is responsible for protective
effects of purple sweet potato in insulin resistance
through oxidative stress and endoplasmic reticulum
stress blocking system. So it was safely used for
treatment of nonalcoholic fatty liver disease and
diabetes (23).

Conclusion

Our findings revealed that purple sweet potato jelly
when consumed for 14 days could significantly
decrease MDA and FBS levels in type 2 diabetes
mellitus rat model. Therefore, purple sweet potato
can be introduced in literature an alternative herbal
medicine in treatment of type 2 diabetes mellitus.
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