Journal Pharmaceutical Science and Application

o~
C_/ Volume 5, Issue 2, Page 85-92, December 2023
) j PSA E-ISSN: 2301-7708

SYNERGISTIC EFFECT OF CURCUMA XANTHORRHIZA AND
PHYSALIS ANGULATA EXTRACTS AS ANTIOXIDANTS AGAINST
DPPH RADICALS

Putu Yudhistira Budhi Setiawan*, | Putu Gede Adi Purwa Hita?, | Putu Riska Ardinata®, Ni Putu
Aryati Suryaningsih®-

IClinical Pharmacy Study Program, Faculty of Health Sciences, Bali International University
Corresponding author email: yudhistirabudhi@gmail.com

ABSTRACT

Background: As a single extract, Curcuma xanthorrhiza and Physalis angulata are known to have
antioxidant activity. However, the interaction effect of antioxidants in suppressing DPPH (2,2-
difenil-1-pikrilhidrazil) radicals that arise in these two combinations of plant extracts is not yet
known. In this study, the combination of these two plants was investigated for their antioxidant
properties and synergistic effects. Objective: This study aims to determine the effect of the
combination of Curcuma xanthorrhiza and Physalis angulata as antioxidants and the interactions
they cause. Methods: The rhizomes of Curcuma xanthorrhiza and the herb Physalis angulata were
extracted separately with ethanol. After evaporation, the crude xtract was tested individually to
obtain the 1Cso value. Based on the 1Csp value of each extract, 9 combination variations were made
and the combination index (CI) value was calculated to determine the resulting interaction effect.
Result: The antioxidant activity of Curcuma xanthorrhiza ICsg extract is 51.015 ppm, higher than
Physalis angulata 1Cso extract which is 90.488 ppm. The CI value observed in the combination of
extracts in all combinations had a CI value <1.Conclusion: This research shows that the
combination of Curcuma xanthorrhiza rhizome extract and Physalis angulata herb has synergistic
antioxidant properties.
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INTRODUCTION

The presence of reactive oxygen species glutathione peroxidase (GPx), catalase

(ROS) in cells and tissues causes damage in
excessive amounts and is often associated
with degenerative diseases!l. The production
and accumulation of ROS or free radicals,
which are produced by biochemical reactions
in the body, are mediators of many diseases
including cancer, rheumatoid arthritis,
kidney disease, cardiovascular disease,
neurological diseases and  respiratory
diseasest?. The body naturally produces
endogenous antioxidant molecules, such as
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(CAT), and superoxide dismutase (SOD), to
fight free radicals. If the number of radical
molecules exceeds the internal antioxidant
capacity, it triggers oxidative stresst®l. This
situation requires exogenous antioxidants
which will increase the body's antioxidant
capacity. Alternatives can be sourced from
plants containing bioactive compounds that
are able to stabilize free radicals.

Secondary  metabolite  compounds,
especially polyphenols produced by plants,
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have antioxidant activity*l. The existence of
oxidation-reduction  properties  allows
phenolic compounds to act as reducing
agents, proton donors, free radical
scavengers, and peroxide decomposers which
cause them to have antioxidant effects®. The
curcumin  compound is a group of
polyphenols contained in plants of the
curcuma genus®l. The activity of curcumin is
able to reduce inflammation by increasing
enzymatic antioxidant activity through
increasing methionine sulfoxide reductase A
(MSRA) expression and increasing several
enzymes such as superoxide dismutase
(SOD), catalase (CAT) and glutathione
peroxidase (GPx)[l. Several studies report
the potential natural antioxidant activity of
Curcuma xanthorrhiza extract has been
evaluated using various methods including
DPPH (1,1-diphenyl-2-picryhidazi),
superoxide anion, iron reducing antioxidant
power (FRAP), and metal binding activity!!.
Although the C. xanthorrhiza plant has
demonstrated antioxidant properties, clinical
trials have shown that the curcumin content
has poor bioavailability™.

The approach to overcome this problem
is to combine two or more phytochemicals to
obtain a synergistic effect so that there is no
need to increase the dose. The efficacy
activity of a compound can be increased
without  drastically increasing  the
administered dose to avoid possible side
effects!®,  One approach to increase
antioxidants is by combining it with Physalis
angulata extract. The P. angulata plant is
often found in tropical areas, containing
phenolic and flavonoid compounds that have
antioxidant activityl*, A new phenolic
glycoside, physanguloside A, isolated from
P. angulata has the activity of suppressing
nitric oxide which is a radical gas
compound™?,  Extracts with antioxidant
properties are combined, a synergistic effect
is possible and a stronger antioxidant effect is
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produced than the amount produced with a
single extract!*®l,

In this study, the antioxidant activity of
the ethanol extract of C. xanthorrhiza
(EECX) and the ethanol extract of P.
angulata (EEPA) was studied using the
DPPH free radical scavenging power.
Determination of the synergistic effect of the
combination of the two extracts was
calculated using the combination index (ClI)
equation. The aim of this research is to
provide scientific evidence that the use of a
combination of herbal medicines can increase
the antioxidant effect.

METHODS
1. Material dan Instrument

C. xanthorrhiza rhizomes were collected
in Singaraja, while P. angulata herbs were
collected in Gianyar. Both districts are in
Bali, Indonesia. Both plants were identified
in Bali Botany Garden, Indonesian Institute
of Sciences. Methanol, DPPH were
purchased from Sigma-Aldrich. The solvent
used for the extraction process using
technical grade ethanol was purchased from
CV Genera Labora. The analytical
instrument uses a spectrophotometer type
8100 Thermo scientific

2. Preparation of Curcuma xanthorrhiza
and Physalis angulata extracts

Separately, Physalis angulata herbs and
Curcuma xanthorrhiza rhizomes are washed
under running water and drained. Both
ingredients were dried in an oven for 2 days
at 50°C and made into a fine powder.
Powdered plant material is extracted using
the maceration method with a ratio of 1 part
dry plant powder macerated to 10 part
ethanol (70%) for 24 hours. This maceration
process is repeated 3 times. At that time, the
maceration was concentrated using a rotary
evaporator and then continued in a water bath
until it became a crude extract.
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3. DPPH radical scavenging activity assay
The DPPH radical scavenging
activity test was carried out with a number of
samples with a certain concentration added
with 1.0 mL of 0.4 mM DPPH and methanol
added to 5 ml. The mixture was then vortexed
and left for 30 minutes at room temperature,
protected from light by wrapping in
aluminum foil. The absorbance of the
mixture was then measured at the maximum
wavelength with the blank used being
methanol. The percentage of inhibition was
determined by the following formula:

AX=45 % 100%

Ax

Radical scavenging =

Information Ax: DPPH control absorbance
and As: Sample absorbance. The value (I1Cso)
of each extract was calculated based on the
linear regression equation y = bx + a resulting
from a plot of sample concentration vs %
radical scavenging.

4. Determination of antioxidant synergism

The combined antioxidant effect of the
two extracts was calculated based on the 1Csg
value of each single extract. Each extract was
made into a series of solution concentrations,
including %ICso, %21Cso, and %1Cso. Three
series of concentrations of each extract were
then combined to produce a total of 9
combinations. The absorbance of the
combined solutions was then measured to
obtain the percentage of radical scavenging
activity. Cl calculations are used to determine
whether a combination has a synergistic
effect or not. The equation for determining CI
is as follows:

Cl=

D1 D2
Dx1 Dx2

Where D1 and D> are the concentrations
of each combined extract that produces effect
X, Dx1 and Dx are the concentrations of each
single extract that produces effect x. A CI
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value < 1 indicates a synergistic interaction,
a Cl = 1 indicates an additive interaction, and
a ClI > 1 indicates an antagonistic
interactiont41.

RESULTS
1. Antioxidant activity of single extracts
Each ethanolic extract of Curcuma
xanthorrhiza (EECX) and Physalis angulata
(EEPA) has activity in scavenging DPPH
free radicals. The percentage of free radical
inhibitory activity increases with increasing
EECX concentration (Figure 1). The
antioxidant activity of EEPA also
shows the same thing but is not as strong as
the activity of EECX (Figure 2). The strength
of the two extracts can be seen from the 1Cso
value where EECX is 51.015 ppm while
EEPA is 90.488 ppm.
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Figure 1. DPPH radical scavenging activity
of Curcuma xanthorrhiza (EECX). Error bars
represent the standard deviation (n=3).

2. Antioxidant activity of combined
extracts

The amount of free radical inhibitory
activity for each combination of EECX and
EEPA varies depending on the ratio and
concentration of each extract (Figure 3). All
combinations plotted on the isobologram all
fall into the synergistic area (Figure 4).
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Combination number 9 has the highest EECX
and EEPA ratio while also having the highest
antioxidant activity. On the other hand,
combination number 1 has the lowest activity
because the concentration ratio is also the
smallest. The results of the analysis showed
that the CI value of all combinations had a
value of less than 1, which means that the
combination of EECX and EEPA produced a
synergistic effect as an antioxidant against
DPPH radicals. The CI value results obtained
by combination number 4 (Table 2) with a
comparison of the EECX and EEPA ratios of
(%2 1Cx0 : ¥4 1Cs0 ) have the smallest value of

0.755.
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Figure 2. DPPH radical scavenging activity
of Physalis angulata (EEPA). Error bars
represent the standard deviation (n=3).

Table 1. DPPH radicals scavenging activities
of the extracts
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Figure 3. DPPH radical scavenging activity
of Combination extract. Error bars represent
the standard deviation (n=3).
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Sample Regression  R? ICso Antioxid
equation (ppm)  ant
activity
Physalis Y=0.4011X 0.98 90.488 Strong
angulata +13.705 1
Curcuma Y=0.7631X 0.99 51.015 Strong
xanthorrhiza  +11.07 5
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Figure 4. Isobologram of DPPH radical
scavenger combination test

DISCUSSION

The extraction of both plants uses
maceration with 70% ethanol solvent because
the method is simple and is able to
universally extract compounds and prevent
damage to compounds which are
thermolabile and not heat resistant!®]. In this
study, we have reported the characteristics of
the two extracts in the results of previous
research®l
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Table 2. The combination index (CI) values of the DPPH radical scavenging activities of the

combination extract

Ratio Sample DPPH radical scavenging
C. xanthorrhiza P. angulata Cl Remarks
Y4 1Csp Y4 ICso Comb 1 0.886 Synergism
Y4 1Csp Y ICs Comb 2 0.981 Synergism
Y4 1Csp ¥4 1Cso Comb 3 0.920 Synergism
Y 1Csp Y4 1Cs Comb 4 0.755 Synergism
Y 1Cs Y ICs Comb 5 0.837 Synergism
Y 1Cs ¥4 1Cso Comb 6 0.997 Synergism
¥4 1Cs Y4 1Cs0 Comb 7 0.851 Synergism
¥ 1Cso % ICs Comb 8 0.767 Synergism
¥ 1Cs0 ¥ 1Cso Comb 9 0.881 Synergism

The antioxidant activity results from
EECX have an ICso value of 51,015 ppm,
with a DPPH radical scavenging test.
Measurement of antioxidant activity using
the DPPH radical capture method because it
is most widely used in measuring antioxidant
activity in vitro in medicinal plantsi*’l. The
antioxidant activity of EECX is because it
contains curcuminoids and xanthorrizol,
there is a correlation between the amount of
these compounds and the antioxidant activity
produced. The content of these compounds
increases with increasing plant age[8l.
Curcumin contains in its structure a methoxy
group substituted with a hydrogen atom. This
functional group is what donates hydrogen
atoms when measuring DPPH radical
activity. The antioxidant activity of Curcuma
xanthorrhiza extract is 32-77 ppm, this
difference is due to different growing
locations which are external factors. Growing
location factors also influence the total
phenolic content of Curcuma xanthrorriza
extract!®®.  Total phenolics determine
antioxidant activity, a positive correlation
was found between antioxidant activity and
phenolic  content  using  correlation
coefficients!?%,

Comparison of ICso values between
these studies is limited due to differences in
methodology in compound quantification,
extract production, and types of plant parts
studied. The antioxidant activity of EEPA is
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quite high at 1Cso 90.488 ppm compared to
previous research. Physalis angulata leaf
methanol extract has antioxidant activity but
the activity is very weak with an ICso value
0f 820.569 ppm 21, The difference in activity
is due to antioxidant testing using the
microplate method. The best total phenolic
content and DPPH radical scavenging
activity were found in the leaves, followed by
fruit, roots and stems[*!l. Differences in the
type of fraction can influence antioxidant
activity, previous research shows that the
ethyl acetate fraction of the Physalis
angulata herb has the highest antioxidant
activity with an 1Csg value of 213.34 ppm
compared to the water fraction, and the n-
hexane fraction and the crude extract TLC
identification of the ethyl acetate fraction
shows spots that lead to flavonoid
compounds having characteristics such as
quercetin  spots, these compounds are
responsible for antioxidant activity 221,

Both extracts have antioxidant
activity, where EECX is stronger as seen
from the small ICso value (Table 2). The
combination of the two extracts has better
antioxidant activity than the use of a single
extract. The use of a combination with a ratio
of half the IC50 dose of each extract in
combination number 5 (Figure 3) is able to
provide more than 50 percent inhibition of
DPPH radicals. These results show that the
two components interact to strengthen
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antioxidant activity. The results of the
combination test using extracts combined
with a ratio comparison based on the ICsgo
value, produced a synergistic effect in the
nine combination variations (Table 3). The
interaction between active compounds that
act as antioxidants in a combination of
extracts is greatly influenced by the
concentration and ratio of the bioactive
components of the extract?®l, Previous
research combined Coccinia grandis and
Blumea balsamifera extracts, the interaction
at high concentrations and ratios gave an
antagonistic ~ effect, while at low
concentrations and ratios it gave a synergistic
effect?l. The mechanism for this synergism
may be caused by antioxidant regeneration
where EEPA which has lower activity is
strengthened by the addition of EECX[?I,
The increase in combined antioxidant activity
is caused by various specific mechanisms,
such as self-protection mechanisms because
the combined compound is able to
simultaneously detect several antioxidant
functions and destroy several physiological
radical ~ species, inhibit  prooxidant
apoenzymes, and reduce and chelate iron
ions(],

CONCLUSION

Curcuma xanthorrhiza (EECX) and Physalis
angulata  (EEPA) individually  have
antioxidant activity in scavenging DPPH
radicals. Combination number 4 has the best
synergistic effect with the smallest CI value,
the highest DPPH radical inhibitory activity
is obtained in combination number 9. The
combination of the two extracts is synergistic
in all nine concentration ratios, causing an
increase in antioxidant capacity.
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