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	 Tablet is a solid preparation which is proven more stable and practical to be stored 
than the liguid counterpart, therefore the tablet form of purple sweet potato extract (PSPE) is 
expected to resolve the instability issues of liquid preparation. Single dose of PSPE tablet has 
been shown to exhibit weaker effect than the liquid preparation. The purpose of this study was 
to determine the effective dose of PSPE tablet in preventing oxidative stress and improvement 
of the lipid profile of the hyperlipidemic rats. In this study, we also investigated the safety of 
the tablet on rat’s livers and kidneys. This study was an experimental laboratoric study, with 
randomized pre- and post-test control group design. Subjects were assigned into 4 groups (7 
rats in each group). Group 1 was control group, which were given high cholesterol diet for 4 
weeks. Group 2, 3 and 4 were treatment groups, which were given high cholesterol diet and 
PSPE tablet of 100 mg/day, 2 x 100 mg/day, and 3 x 100mg/day, respectively, for 4 weeks. We 
found that the best dose was 2 x 100mg/rat/day in term of lipid profile, oxidative stress, and 
effect on liver and kidney. In conclusion, the relatively effective dose for hypercholesterolemia 
and oxidative stress mitigation, and safest dose of PSPE tablet for livers and kidneys of high 
cholesterol-fed rats is 2 x 100 mg/day.
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	 Purple sweet potato has been revealed to 
show antioxidant effect and has been extensively 
investigated for its potential therapeutic uses. 
The liquid preparation of purple sweet potato 
extract (PSPE) has been shown to exert beneficial 
effects in animals and humans (Jawi et al., 2008; 
Jawi et al., 2011; Jawi et al.,2015; Mahadita et 
al., 2016; Sutirta-Yasa et al.,2018). The liquid 
preparation of PSPE is unstable, therefore we 
need the solid preparation that is more stable 
than liquid preparation. Tablet is one of the solid 

preparations that is physically and chemically more 
stable than liquid preparation (Bajaj et al., 2012). 
Tablet preparation also has more advantages; 
dosage and volume of active ingredient can be 
managed precisely, can be packaged nicely, can 
be swallowed easilly, and practically easy to be 
transported and stored (Harbir, 2012; Kushwaha 
and Kori, 2014). Tablet preparation of purple sweet 
potato can maintain cholesterol concentration and 
prevent oxidative stress in rat that were given 
high cholesterol diet (Sutirta-Yasa et al., 2018), 
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although the effective dose and chronic toxic 
effect in liver and kidney had not elucidated 
yet. Based on these findings, we conducted this 
current study to determine the effective dose for 
hypocholesterolemic and antioxidant effect, and 
effect on liver and kidney of PSPE tablet in rats 
that are given high cholesterol diet for 4 weeks.

Materials and Methods

Animal Model
	 This study was an experimental laboratoric 
study, with randomized pre- and post-test control 
group design. Male Wistar rats (170-200 g), 3-4 
months old, were obtained from Animal House 
Facility, Department of Pharmacology and 
Therapy, Faculty of Medicine, Universitas 
Udayana, Denpasar, Bali, Indonesia. These rats 
were divided into 4 groups (7 rats per group). 
Group 1 was given high cholesterol diets as a 
control group. Group 2 was given high-cholesterol 
diet and 100mg/day tablet of sweet potato extract, 
namely as the treatment 1 (T1) group.  Group 3 was 
the group of rats that were given high-cholesterol 
diet and 2 x 100 mg/day of PSPE tablet, namely as 
the treatment 2 (T2) group. Group 4 was were given 
high-cholesterol diet and 3 x 100mg/day tablet of 
purple sweet potato extract, namely as the treatment 
3 (T3). The duration of treatment was 4 weeks and 
the tablet preparations were given orally via gastric 
intubation. All rats were maintained under standard 
laboratory conditions at 25 ± 2°C (temperature), 50 
± 15% relative humidity and normal photoperiod 
(12-hours light-dark cycle). Commercial high 
cholesterol pellet diets and water were provided 
ad libitum for those animals. The use of animal in 
this study was approved by Committee on Research 
Ethics, Faculty of Medicine, Universitas Udayana, 
Bali, Indonesia.
PSPE Tablets Preparation
	 Extract was made in the following 
manner: 1 kg of purple sweet potato powder was 
steamed for 15 minutes then macerated with 3 L 
of 70% ethanol which was acidified with 3% citric 
acid, for 24 hours. The macerate obtained was 
collected and then concentrated with a vacuum 
rotary evaporator at 40°C with a pressure of ± 70-
80 mbar until a concentrated extract was obtained, 
with the volume of extract reaching 1/10 of the 
volume of the initial filtrate. Ten mL of thick extract 

was added by adsorbing 25 grams of purple sweet 
potato starch powder, then crushed until achieving 
homogeneous state. The extract mixture and the 
adsorbent were dried in an oven at 60°C for 5 
hours, then made into tablets with a single puncher 
machine, to obtain 100 mg of anthocyanin per 
tablet.
Blood Examination and Analysis
	 Blood samples were taken via retro-orbital 
plexus of all rats, collected in plain tubes, and 
allowed to clot at room temperature. The blood 
samples were used for the quantification of lipid 
profile, MDA, and SOD level (pre- and post-test). 
The blood samples were centrifuged at 1500 rpm 
for 10 min. The supernatants (sera) were collected 
and stored at 20°C until further analysis. The 
plasma serum of blood samples at baseline and 
at the end of the study were used for the MDA, 
SOD, and lipid profile examination. The MDA 
examination was carried out by thiobarbituric acid 
reactive substances (TBARS) and total antioxidant 
status Randox kit for SOD. Both examinations 
were calculated in nmol/mL. Colorimetric kits 
from Azmun (Tehran, Iran) were used in assessing 
serum triglycerides, total cholesterol, and HDL-C 
in mg/d. All data were statistically analyzed using 
computer. 

Results

	 This study was conducted to investigate 
the effective hypocholesterolemic and safe dose 
of PSPE tablet, specifically for liver and kidneys, 
in an animal model of hypercholesterolemia. We 
found that the blood cholesterol levels before the 
treatment (pre-test) were almost the same in all 
groups (p>0.05). The blood cholesterol levels 
increased in all groups after the rats were treated 
with high cholesterol diet for 4 weeks (p<0.05), 
but if we compare the control group (group of the 
rats that were given high cholesterol diet only) 
we found that the rats that were given tablet 100 
mg/day had significantly lower blood cholesterol 
level (p<0.05). In this study, it has been shown that 
the most effective dose for significant cholesterol 
level reduction was 2 x 100 mg/day (p<0.05). The 
dose of 3 x 100mg/day did not exhibit greater 
hypocholesterolemic effect than the dose of 2 x 100 
mg/day. Intriguingly, we revealed that the group 
with 3 x 100 mg/day had higher blood cholesterol 
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level than the group that was treated with 2 x 
100mg/day. The complete results are shown in 
figure 1.
	 As shown in figure 2, HDL, LDL and 
triglyceride (TG) levels were almost the same 
in all of the rat groups (p>0.05) before the 
commencement of treatment. The LDL and TG 
level significantly increased, and the HDL level 
decreased after the rats were treated for 4 weeks 

(p<0.05), but the rats that were given 100 mg/day 
had lower blood TG and LDL level than control 
group (rats that were given high cholesterol 
diet only) and these findings were statistically 
significant (p<0.05). Our result also revealed that 
HDL level of the group that was treated with 100 
mg/day of PSPE tablet was lower than 2 group 
(p<0.05). We also found that the highest decrease 
of the blood TG and LDL levels were achieved by 

Fig. 1. Comparison of the rat blood cholesterol levels before and after the treatments

Fig. 2. Result of the blood triglyceride, HDL and LDL levels before and after the treatments
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Fig. 3. Comparison of the MDA and SOD levels before and after the treatments

Fig. 4. Comparison of SGOT and SGPT levels before and after the treatment

treatment with 2 x 100 mg/day and statistically 
significant (p<0.05), this dose also increased HDL 
level significantly compared to the control group. 
The dose 3 x 100 mg/day could not decrease the 
blood TG and LDL levels, but oppositely increased 
the triglyseride and LDL higher than the dose 2 x 
100mg/day.
	 The MDA and SOD levels were almost the 
same in all groups before the treatments. The levels 
of MDA and SOD were significantly different after 
the treatment (p<0.05). Interestingly, our result 
shown that the lowest MDA and the highest SOD 
levels were found in the group that was treated with 
dose 2 x 100mg/day.

	 Figure 4 shows that the SGOT and SGPT 
levels before the treatment were almost the same 
in all rat groups (p>0.05). The SGOT and SGPT 
level increased after the rats were given with high 
cholesterol diet. Opposite results were found in the 
group that was treated with tablet of purple sweet 
potato. In these group, the SGOT and SGPT levels 
were lower than control group, the lowest levels 
were found in the group that was treated with dose 
2 x 100 mg/day (p<0,05).
	 Figure 5 shows that the BUN and 
creatinine levels were almost the same in all 
groups before the treatment (p>0.05). The BUN 



669Jawi et al., Biomed. & Pharmacol. J,  Vol. 13(2), 665-671 (2020)

and creatinine levels increased in the group that 
was given with high cholesterol diet. The BUN 
and creatinine levels in the group that was treated 
with tablet of purple sweet potato were lower than 
the control group and statistically significant. The 
lowest BUN and creatinine levels were found in 
the group that was given 2 x 100mg/day of PSPE 
tablet (p<0.05).

Discussion

	 The pre-test blood test results reveals 
homogenous finding in all parameters (p>0.05). 
The blood test parameters are altered after the 
treatment and coherent with the doses of the tablet 
of purple sweet potato that were given to the rats. 
The blood lipid profile of the rats that were given 
high cholesterol diet (control group) significantly 
increased in the total cholesterol after treatment for 
4 weeks. The other parameters were also changed 
significantly, i.e decreased HDL level, increased 
LDL and TG level. The lipid profile of the group 
that were treated with 1 x 100mg/day of PSPE 
tablet showed increased cholesterol total level 
but still much lower than control group (p<0.05). 
This finding supported our hypothesis that PSPE 
tablet administration can prevent the elevation 
of blood cholesterol level. The normalization of 
cholesterol level after the PSPE tablet treatment 

is caused by flavonoid, a polyphenol that is well 
known as anthocyanin. Polyphenol prevents the 
elevation of blood cholesterol level through some 
known mechanisms, i.e. inhibition of cholesterol 
absorption in gastrointestinal system, attenuation 
of lipoprotein production in the liver, regulation of 
LDL receptor that will decrease plasma cholesterol 
level, and reduction of plasma TG level. These 
findings were supported by systematic review 
result that was done by Wallace (2016). Wallace 
evaluated 10 articles and found that administration 
of anthocyanin-containing extract could decrease 
cholesterol total and improve lipid profile. Our 
results suggest that increasing the dose of tablet of 
purple sweet potato could improve the lipid profile 
of the rats that were treated with high cholesterol 
diet, with the most effective dose of 2 x 100mg/
day for 4 weeks.
	 In this study we also found that 
administration of PSPE tablet could decrease MDA 
and increase SOD level, which were consistent with 
our previous findings (Jawi et al., 2011; Jawi et al., 
2015; Sutirta-Yasa et al., 2018). These observed 
findings can be attributed to the presence of active 
substance of purple sweet potato or by secondary 
metabolite of purple sweet potato, anthocyanins 
(pheonidin and cyanidin), which are antioxidants. 
Purple sweet potato also contains many phenolic 
acids, i.e., chlorogenic, isocholorogenic, caffeic, 

Fig. 5. Comparison of average BUN and creatinine levels before and after the treatment
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cinammic, and hydroxycinnamic acids, which are 
good antioxidants because they have the ability to 
scavenge free radicals in the cells (Ayeleso, 2016). 
The highest decrease of MDA level was achieved 
by treatment with the dose of 2 x 100 mg/day for 
4 weeks. The group that was treated with 1 x 100 
mg/day also showed decrease of MDA level but 
lower that of the group that was treated with 2 x 
100 mg/day. Certain dose of extract that contain 
anthocyanin can protect the cell from oxidative 
stres. Anthocyanin in high dose can cause toxic 
effect on the cells (Sangkitikomol et al., 2010), 
therefore will elevate MDA level. Other study also 
found that high dose of anthocyanin (flavonoid) in 
the extract could increase MDA level. Flavonoids 
can protect the cell from oxidative stress through 
some mechanisms. Flavonoids are postulated 
to bind with lipid membrane of the cells, these 
binding will prevent free radicals entry into the 
cells (Sangkitikomol et al., 2010). The results 
of this study are supported by the study that was 
done by a group in Malang. They evaluated the 
effect of different doses of anthocyanin of purple 
sweet potato to MDA level in rat’s brain tissue. 
They found that the MDA level was lower in the 
group that was given low dose than high dose 
of anthocyanin, eventhough this finding was not 
statistically significant (Prabawati et al., 2019).
	 In our current study, we found that the 
administration of PSPE tablet can affect liver 
function, by evaluating SGOT and SGOT level 
before and after the treatment of the substance for 
4 weeks. Anthocyanin-rich extract could exhibit 
hepatoprotective properties because of antioxidant 
and antiinflammatory effects of the anthocyanin 
and inhibit accumulation of fat in liver (Cardoso 
et al., 2015). The increasing and decreasing of 
SGPT and SGOT in this study were affected by the 
dose that was given to the rats. In the group that 
was given dose 2 x 100mg/day for 4 weeks, the 
SGOT and SGPT levels were almost normalized 
(p>0,05), therefore this finding can be used in 
further studies as a guidance to administer effective 
dose of PSPE tablet to normalize lipid profile. 
These findings were supported by a study, which 
found that anthocyanin of purple sweet potato had 
hepatoprotective effect in carbon tetrachloride-
induced mice. In this study, Zhang’s group 
found that the levels of SGPT and SGOT were 
significantly decreased due to the administration 

of purple sweet potato extract (Zhang et al., 2016). 
In a clinical study on Caucasians with borderline 
hepatitis, PSP beverage had also been revealed to 
possess hepatoprotective effect, shown by its effect 
on altering serum level of hepatic biomarkers (Oki 
et al., 2017).
	 The administration 2 x 100 mg/day of 
PSPE tablet for 4 weeks showed the most optimal 
protection to kidney than the other doses. The BUN 
and creatinine levels in the group that was given 
the dose of 2 x 100mg/day were almost similar 
with the pre-test results (p>0.05). In certain doses, 
PSPE can protect the kidney via upregulation of 
some transporters (shown by increasing levels of 
mRNAs, i.e., mURAT1, mGLUT9, mOAT1 dan 
mOCTN2) which improve renal tubular function. 
These transporters also prevent renal inflammation, 
thus contributing to the maintenance of normal 
BUN and creatinine level. These findings were 
supported by study that was done by a group lead 
by Zi-Cheng. This group found that anthocyanin-
rich PSPE could decrease BUN and creatinine 
serum level in hyperuricemic mices (Zi-Cheng et 
al., 2015).

Conclusion

	 Based on the findings in this study, we 
conclude that the most effective and safest dose 
of PSPE tablet for liver and kidneys in high 
cholesterol diet-treated rats is 2 x 100 mg/kg/ day, 
for 4 weeks.
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