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ABSTRACT
Objective: Excessive reactive oxygen species (ROS) often trigger the activation of elastase to
degrade the elastin, an extracellular matrix (ECM) protein that provides resilience and elasticity
of the skin. Therefore, the inhibition of elastase could reduce the wrinkles formation in the
skin. Rumput teki (Cyperus rotundus L.) is used empirically to increase the skin elasticity
but the scientific justification was still limited. This study aimed to determine the activity of
Cyperus rotundus L (CyR) in inhibiting the elastase activity. Methods: Extraction of CyR was
performed by maceration method using 70% ethanol. The inhibition percentage and IC50
were determined by the colorimetric method using porcine pancreatic elastase (PPE) and
N-Succ-(Ala)3-p- nitroanilide (SANA) as substrate. Phytochemical screening, determination
of Total Phenolic content (TPC), and Total Flavonoid Content (TFC) were also performed to
calculate the level of phenolic and flavonoid content in the sample. Results: The extract of CyR
rhizomes contained TPC and TFC of 62.72 mgGAE/g and 10.72 mgEQ/g extract respectively
and showed an inhibitory activity on elastase with IC50 of 178.72 μg/mL, smaller than IC50 of
quercetin as reference drug (200.00 μg/mL). Conclusion: This finding suggested that extract
of CyR rhizomes could be used as elastase inhibitor but the further research still needs to be
developed.
Key words: Cyperus rotundus L., Elastase, Skin ageing, Total phenolic content, Total flavonoid
content.

INTRODUCTION
Skin aging is a complex biological phenomenon
influenced by several factors including ultraviolet
radiation to the skin. Ultraviolet radiation can
increase the level of reactive oxygen species
(ROS)1, accelerating the activation of elastase to
degrade elastin. Elastin is an important part of
extracellular matrix that gives elasticity in the skin.2
Excessive activation of the elastase may disrupt
the elastin and trigger the wrinkles formation,
therefore it affects to skin aging process.3 One
way to prevent skin aging is by inhibiting elastase
activity CyR rhizome is believed to have efficacy
to prevent premature skin ageing both empirically
and ethnobotanically.4,5 The rhizome of Cyperus
rotundus has a therapeutic effect to prevent
premature skin ageing induced by UV light.6,7 In
the previous research, Cyr rhizome shown to have
chemical content of polyphenols such as flavonoids,
quercetin, luteolin, and kaempferol, catechins,
and 3-hydroxy and 4-methoxy-benzoic acids.8,9
Polyphenolic compound showed elastase activity
inhibition. Some of polyphenols found in plants
such as catechin, epicatechin, epigallocatechin,
boswellic acid, and flavonoid such as purpurin,
quercetin, kaempferol and myricetin have an
inhibitory activity against elastase.10-12

MATERIALS AND METHODS
Materials
Cyperus rotundus rhizomes were collected from
Indonesian Spices and Medicinal Crops Research

Phcogj.com
754

Institute (BALITTRO). Quercetin (Sigma, Q4951),
galic acid (Sigma, G7384), porcine pancreatic elastase
(PPE; Sigma, E1250), substrate N-succinyl-(Ala)3nitroanilide (Sigma, S4760), trizma base (Sigma,
T1503), demineralized water, 70% ethanol, sodium
hydroxide (Merck, Germany), hydrochloric acid,
distilled water (Brataco, Indonesia).

Methods
Extraction
Dried rhizomes of CyR were extracted with ethanol
70% by maceration (3 x 24 h). The extracts were
filtered through Whatman paper and evaporated
using a vacuum rotary evaporator at 60oC until it
turned into a viscous extract.

Elastase activity assay
Elastase activity assay was performed using standard
protocol provided by Sigma Aldrich with slight
modification. Porcine pancreatic elastase (PPE) and
N-Succ-(Ala)3-p- nitroanilide (SANA) were used as
enzyme and substrate. The reaction was monitored
for 20 min at 25°C. The absorbance of product,
p-nitroaniline (pNA), was measured at 401 nm
using microplate reader 96well™ (Versa Max ELISA
Microplate Reader, USA). The reaction mixture
contained 0.2 M Tris-HCl buffer (pH 8.0), 0.8 U/mL
PPE (porcie pancreatic elastase) 2.9 mM SANA was
pre-incubated for 20 min at 25°C. Demineralized
water was used as the blanks that replace the
presence of PPE in the sample. Quercetin was used
as a reference drug. The percentage of inhibition was
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calculated as: Inhibition (%) = (1-B/A) × 100, where A is the absorbance
of sample without inhibitor (reference drug or extract), and B is the
absorbance of sample with inhibitor. IC50 values were obtained from
the regression linear equation.

Phytochemical screening
Qualitative method was performed with with Mayer, Dragendroff, and
Bouchardat reagents to detect the presence of alkaloid.13-16 Willstatter
reaction for flavonoid.14 gelatin test and ferrous (III) chloride test for
tannin.15,16 frothing test for saponin.14 bortranger test for antaquinone,
Liebermann-Burchard test for steroid and triterpenoid.13,15

Thin layer chromatography analysis
Chromatography analysis on CyR rhizome was performed using
quercetin and gallic acid as reference compound. 20 µL sample solution
2000
(in methanol) and 2 µL reference solution 0.1% (in
methanol) were spotted into silica gel GF254 plate, eluted with mobile
phase of chloroform:acetone:formic acid (8:4:2), sprayed with AlC3 5%
(in ethanol), and observed under UV at 366 nm.

Determination of TPC
TPC determination was performed on the 96-well microplate using
Folin–Ciocalteu method conducted by Bobo-Garcia et al. Gallic acid
used as a standard. 25 µL sample solution (contained CyR extract)
or the standard solution (contained gallic acid) were mixed with 100
µL of 1:4 diluted Folin–Ciocalteu reagent (in ethanol), shaked for 60
seconds in a 96-well microplate and were incubated for 4 min. Then
the solution was added with 75 µL of sodium carbonate solution (1%).
The solution was incubated within two hours at room temperature. The
absorbance was measured at λ 765 nm.

Determination of TFC
Quercetin used as a standard with final concentration of 1, 2, 3, 4, 5
and 8 µg/mL in ethanol. To determine the flavonoid content, 0.5 mL

solution of quercetin or extract was added to a test tube. The solution
was mixed with 1.5 mL ethanol, 0.1 mL AlCl3 10% solution, 0.1 mL
sodium acetate 1 M, and 2.8 mL distilled water. The mixture was
centrifuged at 1000 rpm for 10 min and then was incubated at room
temperature for 30 min. Sample containing the listed components
except AlCl3 was replaced by the same quantity of distilled water for
the blank. Absorbance was measured at λ 430 nm.

RESULTS
Extraction
The CyR rhizome was successfully extracted using the maceration
method. From 300 g of CyR rhizome powder, the yields obtained were
36.66 g (12.22%).

Elastase activity assay
Inhibition of elastase activity of ethanolic extract was compared to
Quercetin as a reference drug. Extract of CyR rhizomes showed an
elastase activity inhibitory value with IC50 of 178.72 μg/mL, smaller
than of quercetin (200.00 μg/mL). This suggested that extract of CyR
rhizomes had better elastase inhibitory activity than quercetin was
demonstrated in Tables 2 and 3.

Phytochemical screening
Phytochemical screening of the ethanolic extract of CyR rhizomes was
demonstrated in Table 1.

Thin layer chromatography analysis
Spot number 2 of CyR extract showed similarity in term of Rf value
and spot colour with quercetin (Rf = 0.81), and spot number 4 showed
similarity with gallic acid (Rf = 0.63). The result was in line to the
previous study which showed that CyR contains flavonoid type of
quercetin, myricetin, kaempferol, and apigenin (Figure 1).17

Table 1. The phytochemical screening result.
Compound groups
Flavonoids
Alkaloids
Terpenoids
Tannins
Saponins
Glycosides
Anthraquinone

Result
+
+
+
+
+
+
-

Table 2. Elastase activity inhibition of quercetin as reference drug.
Concentration (µg/mL)
100
150
200
250
300

% Inhibition
22.02
16.32
32.33
36.44
49.85
52.45
62.96
68.97
76.68
81.98
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Average % inhibition
± SD

Variation
coefficient

19.17 ± 2.85

14.88

34.38 ± 2.05

5.97

51.15 ± 1.30

2.54

65.97 ± 3.00

4.55

79.33 ± 2.65

3.34

Regression and
correlation value
equation

IC50 (µg/mL)

y = 0.3038x - 10.761
r = 0.99925

200.00
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Table 3. Elastase activity inhibition of CyR rhizomes.
Concentration (µg/mL)
100
150
200
250
300

% Inhibition
37.30
35.54
45.55
42.28
54.67
55.51
62.13
63.98
72.62
68.96

Average % Inhibition
± SD

Variation coefficient

36.42 ± 1.25

3.42

43.92 ± 2.31

5.25

55.09 ± 0.59

1.08

63.05 ± 1.31

2.08

70.79 ± 2.59

3.66

Regression and
Correlation Value
Equation

IC50 (µg/mL)

y = 0.1757x + 18.704
r = 0.9974

178.12

Figure 1. TLC spot of CyR extract.

Determination of TPC
The graphic of sample absorbance vs concentration produce linear
regression (r = 0.99929). From the equation, TPC was estimated. The
extract showed TPC of 62.72 mg GAE/g extract).

Determination of TFC
The graphic of sample absorbance vs concentration produce linear
regression linear (r = 0.99904). The TFC of was estimated of 10.72
mgEQ/g extract.

DISCUSSION
Inhibition of elastase activity by using N-succinyl- (Ala)
3-nitroanilide as a substrat was chosen because it has specific
proteolytic activity for pancreatic elastase and the reaction produces
yellow p-nitroaniline as a product. N-succinyl- (Ala) 3-nitroanilide
also used as a substrate based on elastin structure which has residues
of glycine, proline, alanine, leucine and valine. Alanine detected in
tropoelastin as an elastin builder in human skin that some or most
of the alanine residues can be degraded by elastase and N-succinyl(Ala) 3-nitroanilide (SANA) has alanine that can degraded by
elastase. Porcine pancreatic elastase (PPE) as an enzyme was chosen
because PPE contains 89% amino acid that has similarity from
amino acid in humans elastase. Based on previous studies, plant
extracts from white tea which contain various chemical elements
such as epigallokatekin-3-galat (EGCG), quercetin, kaempferol
756

and gallic acid has been extensively studied and found to have
anti-collagenase and anti-elastase activity.11 The chemical content
of polyphenols such as catechins and epigallo catechins also found
as an elastase inhibitor in green tea. Manilkara zapota (L.) sapodilla
fruit, has been widely used as an herbal medicine in India. Ethanol
extract from sapodilla fruit has a chemical content such as epikatekin,
epigallokatekin, gallic acid, quercetin, myristetin and catechins, the last
three pure compounds, quercetin, myristetin and catechins, reportedly
inhibit collagenase and elastase activity.11
Polyphenols are compounds that play an important role in
inhibiting elastase activity.10 The polyphenol content in plants
has been proven to against free radicals that trigger skin aging
process. Some researchers have investigated the chemical content of
polyphenols found in plants such as flavonoids, catechins, epigallo
catechins, gallic acid, boswellic acid, and purpurin have anti-elastase
activity.11,12 In the tests carried out, it can be seen that Cyr rhizome
contained phenolic compounds which expressed as TPC of 62.72
mg GAE/g, and flavonoid compounds which expressed as TFC of
10.72 mgE /g extract.
Inhibition of elastase activity occurred due to the presence of
polyphenolic compounds found in the rhizomes of CyR. Polyphenols
bind to enzymes by hydrogen bond formation between hydroxyl and
amino acid groups in the enzymes, resulting enzyme denaturation
through catalytic activity site elimination. The binding process triggers
hydrophobic effect that produced complexes or precipitated aggregates
and not dissolved in water so that the enzyme will be denatured. In this
Pharmacognosy Journal, Vol 11, Issue 4, Jul-Aug, 2019
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study using PPE (Porcine Pancreatic Elastase), polyphenols were likely
to form hydrogen bonds with amino acid side chains found in enzymes
known as catalytic triads formed by serine, histidine and aspartate
residues.18
Based on previous study, CyR rhizome can prevent premature aging
of the skin with the ability to brighten and soften the skin. Due to
chronic ultraviolet exposure, collagen and elastase in the dermis will
denature, leading to wrinkles and photoaging of the skin. CyR also has
a therapeutic effect in the form of prevention of skin aging induced
UV.6,7

CONCLUSION
This is the first study to investigate the anti-elastase of CyR rhizome
extract. Based on this study, extract of Cyr rhizomes showed an
inhibitory of elastase activity (IC50 178.72 μg / mL), smaller than IC50 of
quercetin as reference drug (200.00 μg / mL). The preliminary results
suggest that the activity of the elastase inhibitors from CyR rhizome
may be helpful in the treatment of skin aging. Further investigations on
the properties of CyR are needed to refine and purify the compound, as
well as to determine its mechanism against elastase activity.
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ABBREVIATIONS
CyR: Cyperus Rotundus, SANA: N-Succ-(Ala)3-p- nitroanilide;
PPE: Porcine Pancreatic Elastase; GAE: Gallic Acid Equivalent; QE:
Quercetin Equivalent, TPC: Total Phenolic Content, TFC: Total
Flavonoid Content. This finding suggested that extract of CyR rhizomes
could be used as elastase inhibitor but the further research still needs
to be developed.
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GRAPHICAL ABSTRACT

SUMMARY
The extract of CyR rhizomes contained TPC and TFC of
62.72 mg GAE/g and 10.72 mgEQ/g extract respectively and
showed an inhibitory activity on elastase with IC50 of 178.72
μg/mL, smaller than IC50 of quercetin as reference drug
(200.00 μg/mL). This finding suggested that extract of CyR
rhizomes could be used as elastase inhibitor but the further
research still needs to be developed.
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