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TRITERPENIC ACID CONTENT AND ANTIOXIDANT ACTIVITY OF
ETHANOLIC EXTRACT OF COLEUS TUBEROSUS

Mutiara Nugraheni %, Umar Santoso ", Suparmo *, Hastari Wuryastuti ®
* Yogyakarta State University Indonesia
* Gadjah Mada University Indonesia
mutiara_nugrahéni@lvahao.com

ABSTRACT

Coleus muberosus is classified as a local vegetble of family Lamiaceae, sub-family
Nepetoideae and tribe Ocimeae, One characteristic of family Lamiaceae particular sub-family
Nepeioidese and tribe Ocimeae is the presence of bicactive compounds triterpenic acid.
Triterpenic acids have several functional properties such as antioxidants, The purpose of this
study were (1) identification and determination of triterpenic acid mainly oleanolic acid
(OA)and ursolic acid (UA) in peel and flesh of Coalews tuberasis usifig ethanol a3 salvent
(2) to know the antioxidant activity of ethanolic extract of skin and flesh of Coleus ruberosus.

Methods for identifying kinds of triterpenic acid using HPLC. The sample was extracted
with ethanol for 7 days, the solvent evaporated with waterbath and N; gas and then injected
to HPLC, completed colom of Eurosphere 100-5 C18, eluvent: MeOH: 0.15% CHyCOOH
{(90:10) and flow rate 1 ml / min. Detector: PDA; wavelenght 210 nm. Identification and
determination with standar of oleanolic acid (Sigma) and ursolic acid (Santa cruiz Biotech.
Inc.), amd antioxidant activity by DPPH method.

The results were: (1) triterpenic acid of ethanolic extract of skin of Coleus ruberosus is higher
than the flesh.ethanolic extract of peel of Coleus tuberosus contains OA of 19.41 pg /g
saimple and UA 13.61 pg/g sample. The flesh contains OA 3.64 jg/g sample and UA 3.39
pg/g sample. (2) The: antioxidant activity of ethanolic extracts of the peel was higher than that
of the flesh and the antioxidant activity increased with increasing concentration of the
sample. The antioxidant activity of the peel at a concentration of 100 pg/ml, 200 pg/ml and
400 pgfml : 8.7735%, 21.6038 and 60.1929%, respectively. The flesh |00 pg/ml, 2000 pg/mi,
and 400 pg/ml : 2.9246%, 4.6226% and |2.1689%, respectively. For the comparation, BHT
10 pg/ml, 20 pg/ml and 40 pg/ml : 20.1392%, 33.3323% and 36.4586, respectively and
ascorbic acid 10 pg/ml, 20 pg/ml and 40 pg/ml, 27.7775%, 39.9305% and 91.4353%,
respectively. ICg of ethanolic extract of peel of Codeus ruberosus was 347.82 pg/ml and ICy,
of the flesh was 1599.03 pg/ml. IC BHT was 64.26 pg/ ml and ascorbic acid 21.94 pg / ml.
There is a positive comrelation between antioxidamt activity and content of triterpenic acid
{OA and UA) with a comrelation coefficient of 0.998.

Keyword : antioxidant, triterpenic acid, ethanol and Colleus ruberosus,

Introduction

The human body always exposed free radicals from outside or inside the body. Although the
human body has antioxidant defenses system, but oxidative stress can be happen in case of an
imbalance between the amount of antioxidanis and oxidanis (Reactive Oxygen
Species).(Gina et al, 2009). Oxidative stress that occurs in the body can cause degenerative
discases such as diabetes mellitus, and cancer. So that the necessary efforts to increase
plasma antioxidant capacity by consuming foods that have an ability as an antioxidant.
Coleus tuberosus is one of the local vegetables of family Lamiaceae, sub-family Nepetoideae




and tribe Ocimeae. One characteristic of family Lamiaceae family, particular sub-family
MNepetodeae and tribe Ocimeae is the presence of triterpenic bioactive compounds which has
a function as an antioxidant. (Min Yang, 2007; Yosra etal, 2010). Ursolic acid (UA) and
oleanolic acid (OA) is a common type of triterpenic acid contained in the family Lamiaceae,
Both types triterpenic acid has the chemical formula Ci3HisOs. Differences in chemical
structure of OA and UA influence on their functional capabilities. Although several studies
have been conducted on this family, but the research related to the identification and
determination of the triterpenic acid and antioxidant activity in Colews tuberosus was not
done. The purpose of this study were (1) identification and determination of triterpenic acid
mainly oleanolic acid and ursolic acid on the peel and flesh of Colens neberasus using ethanol
(2) to know the antioxidant activity of ethanolic extract of peel and flesh of Coleus tuberous.

Materials and Methods

Chemicals

Ethanol, 1.1-Diphenyl-2-picryl hydrazyl (DPPH), Ascorbic acid, BHT from Sigma. Oleanolic
acid (OA) standards from Sigma, Ursolic acid (UA) standard from Santa Cruiz Biotech. Inc.

Plant materials
The sample was extracted with ethanol for 7 days, solvent evaporated with a waterbath and
evaporated with N; gas. Extracts stored at-20°C.,

Identification and determination of oleanolic acid and ursolic acid

Identification refers to Du and Chen, (2009), the sample was extracted with ethanol (1:5) for
7 days. Filtered, evaporated and dried with waterbath and N gas. The extract was dissolved
methanol, filtered using 0.45 pM millex and injected into the HPLC Eurospher 100-5 C-18.
Eluent: MeiOH: 0.15% CH;COOH (90:10), flow | ml/ min, PDA detector, wavelength 210.
Identification with OA and UA standards and determination using a standard curve solution
with the concentration of OA and UA 12.5, 25, 50 and 100 pg/ ml.

Free radical scavenging activity determination

Evaluation by DPPH refers Singht etal (2009). 2 ml of DPPH (0.1 mM in methanol), 300uL
extract of peel and flesh of Colews tuberosus (100, 200 and 400 pg / ml) in methanolafter 30
minutes monitoring at & 517nm. Ascorbic acid and BHT at concentration 10, 20 and 40 pg
/ml used as a control standard. Experiment three replicates. 1Cz; values for determining the
concentration required to scavemging of 50% DPPH free radicals.

Result and discussion

Identification and determination of triterpenic acid (Oleanolic acid and Ursolic acid)
Identification by HPLC showed in the peel and flesh of Coleus ruberosus, which extracted
with ethanol solvent containing triterpenic acid (OA and UA). It's like there is in Figure 1.
Determination of OA using a standard curve Y = 5154.69 x - 0.9989 and r* 17960.6. UA
standard curve Y = 9600.17 x - 45 163 with r’: 0.9976. The peel of Coleus tuberosus contain
triterpenic acid higher than the flesh of Coleus wberosus. The peel contain OA of 19.41 pg/g
sample and UA: 13,61 pg/g sample, While the flesh of Coleus wberosus containing OA 3.64
ng/e of sample and UA 3.39 pg/g sample.

The antioxidant activity

The antioxidant activity of ethanolic extract on the peel is higher than the flesh. The
antioxidant activity increased with increasing concentration of the sample. The antioxidant
activiry of the skin at a concentration of 100 pg/ml, 200 pg/ml and 400 pg/ml: 8.7735%,
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Figure 2. UA and DA efhanolic exiracs of flesh (AL and peet of Colens toiterosos (8

21.6038 and 60.1929, respectively. While the flesh of Coleus tuberosus : 100 pmfen?, =8
pe/ml and 400 pg/ml: 2.9246%, 4.6226% and 12.1689, repectively. For the comparation, the
antioxidant activity of BHT 10 pg/ml, 20 pg/ml and 40 pg/ml: 20.1392%, 33.3323% and
36,4586, respectively. While ascorbic acid is 10 pg/ml, 20 pg/ml and 40 pg/ml, 27.7775%,
39.9305% and 91.4353%, respectively. 1Cs the peel of Coleus tuberosus is 346,98+0,32
pg'ml and ICsy the flesh of Coleus uberosus is 1595,4549,38 pg/ml. For the comparation,
ICsy is BHT: 64,32+1.01 pg/ml and ascorbic acid : 21,94 pg/ml. There is a positive
correlation between antioxidant activity and content of triterpenic acid (OA and UA) with a
correlation coefficient of 0.975.

Discussion

Coleus tuberosus of the family Lamiaceae, sub-family Nepetoideae and tribe Ocimeae. One
characteristic is the presence of triterpenic acid compounds. In nature, more than 4000 kind
of triterpene.(Patocka, 2003). However, OA and UA are often found on the family
Lamiaceae. In the ethanolic extract of peel Coleus tuberosus (EEP) and ethanolic extract of
flesh Coleus tuberosus (EEF) contains different OA and UA. EEP OA and UA higher than
EEF. These differences in content affect of the ability as an antioxidant, it is shown on the
antioxidant activity EEP was higher than EEF. This is reinforced with 1Csy EEF less than
EEP. Analysis correlation between the amount of triterpenic acid namely OA and UA with
antioxidant activity is 0.975. This figure shows the positive relationship between the number
of straight and berbanding OA and UA with antioxidant activity. Analysis radical scavenging
activity were ascorbic acid > BHT> peel of ethanolic extract> flesh of ethanolic extract of
Coleus tuberosus.

Conclusion

HPLC analysis of ethanolic extracts of peel and flesh of Coleus tuberosus show the presence
of OA and UA. Analysis of antioxidants in EEP and EEF showed potential as a natural
antioxidant, and the ability of these antioxidants has a correlation with content of OA and
UA. The correlations showed that OA and UA is one of the bioactive compounds contain in
Coleus tuberosus, and it have antioxidant activity. This research is expected to provide
information, that coleus tuberosus as a vegetable is not only a source of carbohydrates but
also have potential as natural antioxidants.










