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Background: Aqueous extract of purple sweet potato tuber shown to decrease the blood glucose
levels and has antioxidant properties in rats with streptozotocin-induced diabetes. The purpose of this
study is to prove that an increase in anthocyanin levels in the blood of rats after administration of
aqueous extract of purple sweet potato tubers in healthy and diabetic rats. Methods: This is an
experimental study with randomized post-test only control group design. The subject of experiments
were 72 rats, divided into two major groups, namely diabetic rats (treatment group 36 rats) and
control group (36 healthy rats). Each major group was divided into 6 small groups each 6 rats. The
control group was given aqueous extract of purple sweet potato tuber with a dose of 4 ml single dose.
The diabetic group were given streptozotocin and followed by aqueous extract of purple sweet potato
tuber 4 ml single dose. Observed variables include: blood glucose levels to define diabetes. To
determine the levels of anthocyanin, the blood were taken and the level of anthocyanin were
examination by HPLC method, in healthy and diabetic rats after 30 min, 1 hours, 2 hours, 4 hours, 8
hours and 16 hours of giving single dose of aqueous extract of purple sweet potato tubers. Results:
The results showed an increase in blood sugar levels were significant (p < 0.05) in group given
streptozotocin compared to control. Anthocyanin levels in the blood of two groups were significantly
different from 30 min after administration of the extract to 8 hours after administration of the extract
(p < 0.05). Higher anthocyanin levels (p < 0.05) was observed in control group (healthy rats)
compared to rats with streptozotocin-induced diabetes. Peak levels of anthocyanin in blood were
achieved after 2 hours of feeding. Conclusion: The conclusion of this study is the absorption of
anthocyanin in aqueous extract of purple sweet potato tuber better in healthy rats compared to diabetic
rats. The peak levels of anthocyanin was reached after 2 hours of aqueous extract of purple sweet
potato tubers single dose consumption either in healthy rats and in diabetic rats.
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INTRODUCTION
Diabetes mellitus (DM) is a health problem in
almost all countries around the world, including
Indonesia. Hyperglycemia that occurs in diabetic
patients will increase the formation of advanced
glycation end products/AGEs resulting in oxidative
stress.1,2 Several studies have shown that
administration of antioxidants in diabetic patients
can overcome macrovascular, microvascular
complications, cope tissue damage due to oxidative
stress.1,3 Further research proved that oxidative
stress can be prevented by various types of food,
because micronutrient which is phytochemical
group of various food ingredients, derived from
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plants have a protective effect against oxidative
stress.4-6 There are various types of natural
antioxidants derived from plants belonging to
flavonoids, one of which is the pigment
anthocyanin, which the pharmacokinetic profiles
mostly unknown.7
Purple sweet potato in Bali have been studied
and relatively has high levels of anthocyanin,8 and
has antioxidant effects on the blood and various
organs in oxidative stress of mice.9,10 Aqueous
extract of purple sweet potato tuber can maintain
blood sugar levels and increase the total antioxidant
in rats given high doses of glucose load.11
Anthocyanins in addition with
antioxidant
properties also have blood sugar lowering effect as
anthocyanin can improve insulin secretion by
pancreatic beta cells.7,12 Study in the year of 2012
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has proven that the aqueous extract of purple sweet
potato tuber prevent oxidative stress and protects
the pancreas in rats with streptozotocin- induced
diabetes. That suspected the anthocyanin content of
aqueous extract of sweet potato tuber can be
absorbed in the gastrointestinal tract both in healthy
mice and diabetic rats. To prove these allegations
this study conducted in healthy rats and in diabetic
rats induced by streptozotocin. The rats were then
given a purple sweet potato tuber water extracts a
single dose 4 ml of each rats. The problem is
whether the anthocyanin levels in the blood of
these rats increase.

after 3 d of sterptozotocin-induced. The results of
blood glucose level in both groups of rats are
presented in Figure 1. Average blood glucose in the
control group was 100.93, whereas in the group
given streptozotocin was 358.94. Statistically, the
average is significantly different (p < 0.05).
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MATERIALS AND METHOD
Aqueous extract of purple sweet potato tubers
Aqueous extract of purple sweet potato tubers
were made in the following manner: purple sweet
potato tuber, aged 3-4 months obtained from
farmers at Tabanan, Bali-Indonesia, washed with
clean water and then peeled. Once peeled sweet
potatoes were cut into pieces (thickness: 2 - 2.5
cm). Pieces are mixed with water in a ratio of 1 kg
of sweet potato with 1 liter of water and then
blended and filtered with three layers of gauze. The
filtrate obtained was heated to boiling for 30
minutes.
Animal Models and Blood Examination
This study applied randomized post-test only
control group design. Samples were 72 male rats,
aged of 3-4 months obtained from the Laboratory
of Pharmacology Faculty of Medicine, University
of Udayana, Bali-Indonesia. Samples were divided
into 12 groups with 6 rats per group. Group 1, 2, 3,
4, 5 and 6 are only given standard feed as the
control group. Group 7, 8, 9, 10, 11 and 12 are
diabetic rats group induced by streptozotocine. Rats
blood glucose level were checked after 3 days
streptozotocine administration to diabetic group.
All groups of rats were given water extract of
purple sweet potato tuber at a dose of 4 ml with
oral. The blood of rats were taken after 30 minutes,
1 h, 2 h, 4 h, 8 h and 16 h for group 1, 2, 3, 4, 5,
and 6 as control group and the group 7, 8, 9, 10,
11 and 12 as diabetic group of rats. Blood
anthocyanin level was determined by employing
HPLC method.
Statistics Test
The data obtained are presented as mean ± SD
and evaluated by independent t test. Results within
p < 0.05 were accepted as statistically significant
results.
RESULTS
Blood Glucose Levels
The fasting blood glucose level of
streptozotocin-induced diabetic rats was measured
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Figure 2
Blood levels of Anthocyanins in Rats
Note: Controls are healthy rats and diabetic are
induced diabetic rats with streptozotocin. A number
of 0.5 h is the anthocyanin levels in the blood after
30 minutes of administration aqueous extract of
purple sweet potato tuber. One hour anthocyanin
levels in the blood is 1 hour after administration
of the aqueous extract of purple sweet potato tuber.
Two hours is the anthocyanin levels in the blood
after 2 hours of administration of aqueous extract
of purple sweet potato tuber. Four hours is
anthocyanin levels in the blood after 4 hours of
administration of aqueous extract of purple sweet
hotato tuber. Eight Hours is the anthocyanin levels
in the blood after 8 hours of administration of
aqueous extract of purple sweet potato tuber.
Sixteen hours is the anthocyanin levels in the blood
after 16 hours of administration of aqueous extract
of purple sweet potato tuber .
As shown in Figure 2, the anthocyanin levels
in the blood of control rats were higher compered
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with diabetic rats ( p < 0.05 ), after administration
single dose of aqueous extract of purple sweet
potato tuber. Peak levels of anthocyanin in the
blood is achieved after 2 hours after administration
single dose of aqueous extract of purple sweet
potato tuber. Anthocyanin peak levels in the blood
were higher in the control group. Statistically, the
average rate was significantly different ( p < 0.05 )
with a mean difference 20.49 ug / ml. The levels of
anthocyanin in the blood from 30 minutes to 8
hours after administration of single dose aqueous
extract always significantly higher in control group
(p < 0.05). Anthocyanin levels in the blood was
very low after 16 hours of administration of both
the control and the diabetic rats .
DISCUSSION
The results of this study indicate that
anthocyanin levels in the blood of control rats was
higher when compared with anthocyanin levels in
the blood of rats with streptozotocin- induced
diabetes (Figure 2). The peak levels of anthocyanin
in the blood
is reached after 2 hours of
administration in healthy rats and diabetic rats, with
peak levels of 40.94 μg/ml in control rats and 20,
49 μg/ml in diabetic rats. Anthocyanin levels close
to zero after 16 hours of administration . This study
proves that the absorption of anthocyanins from the
aqueous extract of purple sweet potato tubers in
healthy rats and in diabetic model of rats were in
different rates
significantly (p < 0.05).
Anthocyanin absorption of aqueous extract of
purple sweet potato tuber faster in healthy rats.
In general, the absorption of flavonoids from
various plants occur in the small intestine.
Generally flavonoid can be absorbed if that
flavonoid is binding with the sugar in the form of
glucoside, becouse the glucoside form will be
hydrolyzed in the small intestine by β glucosidase, forming the aglycone form that can be
absorbed in the small intestine. While most of the
flavonoids bind to the sugar in the form of β glycosides are not absorbed in the small intestine,
but it can be absorbed in the colon in very low
amounts after being broken down by bacteria in the
colon, resulting in lower blood levels.13 It seems
that the increase in blood sugar will interrupt the
absorption of anthocyanins in the intestine. The
results are consistent with studies with cranberry
juice (2 cups with a single dose of 94.47 mg total
anthocyanin content: tdd 6 types of anthocyanins )
was found to reach peak levels in the plasma after
1.5 hours of administration, with very low
concentrations of between 0.56 to 4,64 nmol/L
after administration of a single dose of juice.14
Anthocyanins from acai berries in Brazil,
which has been used as an antioxidant,
administration with single dose of 7 mL/kg in
healthy individuals can reach peak levels after 2

hours, with a value of 1138 ng/L.15 Anthocyanins
from various sources appeared to have peak levels
between 1.4 to 592 nmol L, after 30 minutes to 4
hours after ingestion. While the metabolism of
anthocyanin largely unknown. Although an
estimated 68-80 % of the metabolism of
anthocyanins can be found in the urine.16
CONCLUSIONS AND RECOMMENDATIONS
From these results it can be concluded that the
aqueous extract of purple sweet potato tuber may
increase blood levels of anthocyanin in healthy rats
and diabetic rats , with a good pharmacokinetic
profile.
There are differences in the pharmacokinetic
profiles of aqueous extract of purple sweet potato
tubers in healthy rats and diabetic rats, in which the
administration of the same dose can achieve higher
anthocyanin levels in the blood of healthy rats
compared to diabetic rats.
Further research need to be carried out in
order to determine the effect of this tube on human.
AKNOWLEDGEMENTS
The authors would like to thank LPPM
Udayana University for funding this research. The
author would also like to thank to Prof. Dr. Ir. Ida
Bagus Putra Manuaba, M.Phil, for access and help
to Analytical Laboratory Unit Udayana University,
Bali-Indonesia for examining anthocyanin levels in
the blood of rats.
References
1. Kataya H A H, Hamza A E A. 2007. Red
Cabbage (Brassica Oleracea) Ameliorates
Diabetec Nephropathy in Rats. Department of
biology, Faculty of Science, UAE University,
AL-Ain, PO Box: 17555, UAE. Available at
http:// ecam.oxfordjournals. org/cgi/content
/full/nemo29vl ( 3 Nopember 2008).
2. Srinivasan K, Ramarao P. 2007. Animal
models in type 2 diabetes research: An
Overview. Indian J Med Res 125. pp 451-472.
3. Lean M E, Noroozi M, Kelly I, Burn J, Talwar
D, Sattar N and Crozier. 1999. Dietary
flavonols protect diabetic human lymphocytes
againts oxidative damage to DNA. Diabetes 48,
Issue 1 176-181.
4. Prior RL. 2003. Fruits and vegetables in the
prevention of cellular oxidative damage.
American Journal of Clinical Nutrition, Vol.78,
N03, 570s-578s.
5. Sanchez-Moreno C, Cao G, Boxin OU, Prior
RL. 2003. Anthocyanin and Proanthocyanidin
Content in Selected White and Red wines.
Oxygen Radical Absorbance Capacity
Comparison with Nontraditional Wines
Obtained from Highbush Blueberry. J.Agric.
Food Chem , 51, 4889-4896.

www.balimedicaljournal.com or www.ojs.unud.ac.id or www.balimedicaljournal.org

43

Bali Medical Journal (Bali Med. J) 2014, Volume 3, Number 1: 41-44
P-ISSN.2089-1180, E-ISSN.2302-2914
6. Micallef M, Lexis L, Lewandowski P. 2007.
Red wine consumption increases antioxidant
status and decreases oxidative stres in the
circulation of both young and old humans.
Nutrition Journal, 6:27.
7. Ghosh D, Konishi T. 2007. Anthocyanins and
anthocyanin-rich extracts: role in diabetes and
eye function. Asia Pac J Clin Nutr. 16(2): 200208.
8. Suprapta DN, dkk. 2004. Kajian Aspek
Pembibitan, Budidaya dan Pemanfaatan umbiumbian sebagai sumber pangan alternatif.
Laporan Hasil Penelitian. Kerjasama BAPEDA
Propinsi Bali dengan Fakultas Pertanian
UNUD.
9. Jawi I M, Suprapta D N, Dwi S U, Wiwiek
I.2008. Ubi Jalar Ungu Menurunkan Kadar
MDA dalam Darah dan Hati Mencit setelah
Aktivitas Fisik Maksimal. Jurnal Veteriner
Jurnal Kedokteran Hewan Indonesia. 9(2):6572.
10. Jawi I M dan Budiasa K, 2011. Ekstrak air umbi
ubi jalar ungu menurunkan total kolesterol
serta meningkatkan total antioksidan pada darah
kelinci. Jurnal Veteriner, Jurnal Kedokteran
Hewan Indonesia. 12 (2); 120-125.
11. Sutirta-Yasa I W P dan Jawi I M. 2011. Ethanol
Extract Purple Sweet Potato Tubers Decrease
Blood Glucose and Increases Total Antioxidant
level in Rats with High Glucose intake.
Program and Abstract Book 3rd International
Conference on Biosciences and Biotechnology.
Bali September 21-22. H:106
12. Jayaprakasam B, Vareed S K, Olson LK, Nair
MG. 2004. Insulin Secretion by Bioactive
Anthocyanins and Anthocyanidins Present in
Fruits. J. Agric. Food Chem, 53 (1), 28-31.
13. Hollman P.C.H. 2004 Absorption,
Bioavailability and Metabolism of Flavonoids.
Pharmaceutical Biology, 42, Supplement: 7483.

14. Milbury PE, Vita JA, & Blumberg JB. 2010.
Anthocyanins are Bioavailable in Humans
following an Acute Dose of Cranberry Juice.
The Journal of nutrition, 140 (6), 1099-104
15. Mertens-Talcott SU, Rios J, Jilma-Stohlawetz
P, Pacheco-Palencia LA, Meibohm B, Talcott
ST, Derendorf H. 2008. Pharmacokinetics of
anthocyanins and antioxidant effects after the
consumption of anthocyanin-rich acai juice and
pulp (Euterpe oleracea Mart.) in human healthy
volunteers. J Agric Food Chem.
10;56(17):7796-802.
16. Kay CD. 2006. Aspects of anthocyanin
absorption, metabolism and pharmacokinetics
in humans. Nutr Res Rev. 19(1):137-46.
17. Han X, Shen T, and Lou H. 2007. Dietary
Polyphenol and Their Biological Significance.
Int.J.Mol.Sci, 8: 950-988.

This work is licensed under
a Creative Commons Attribution

www.balimedicaljournal.com or www.ojs.unud.ac.id or www.balimedicaljournal.org

44

