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ABSTRACT
KEYWORDS

The use of a plant as an ingredient in traditional medicine requires scientific evidence to determine its
properties. Cat's whiskers (Orthosiphon aristatus) is one of the widely used traditional medicinal plants
in various Asian and European countries. This study aimed to determine the pharmacognostic properties
of purple and white varieties of O. aristatus. Aqueous and ethanolic extract of the stem and leaves of
White variety purple and white varieties of O. aristatus was prepared and investigated for the presence of active
ingredients. The AICI; colorimetric method was used for the estimation of flavones and flavonols. The
level of flavonoid was reported 13.06 + 0.13 mg QE / 1g and 6.17 + 0.049 mg QE / 1g for the leaves
and stem extracts of purple varieties respectively while this value was reported 9.76 + 0.15 mg QE / 1g
and 3.79 £ 0.03 mg QE / 1g for the white variety. From the results of the study, it can be concluded that
the purple variety has a significantly higher amount of flavonoid then the white variety.
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Comparative Pharmacognostic Study of Orthoshipon aristatus Varieties

1 Introduction

The plants are used as an active ingredient in traditional
medicine from the ancient time but scientific evidence in favour
of these uses are in scanty. Detailed investigation of the active
ingredients available in medicinal plants also help in justifies the
use of the particular plant in the traditional medicinal system
(Nuari et al., 2017). O. aristatus is a medicinal plant which
widely used as ingredients in various traditional medicine,
cosmetics, and food supplements in various Asian and European
countries. Some important pharmacological activities of O.
aristatus are antidiabetic (Mohamed et al., 2011), antiviral
(Ripim et al., 2018; Faramayuda et al., 2021a), antioxidants
(Alshawsh et al., 2012), antiepileptic (Kar et al., 2018), and
antimicrobial (Chen, 1989; Hossain et al., 2007; Ho et al., 2010).
Further, in traditional medicine, this plant is extensively used for
the prevention and treatment of various remedies such as cancer
(Halim et al., 2017; Pauzi et al., 2018), rheumatoid arthritis
(Adawiyah et al., 2018), gastric disorders (Yuniarto et al., 2017),
cardiac dysfunction (Abraika et al., 2012), and improving
memory (George et al., 2015). Cai et al. (2018) also suggested
that O. Stamineus protect intestinal cells from oxidative stress
and the stem have high antioxidant activity (Ameer et al., 2012;
Xue et al., 2016).

Previous studies reported the presence of various secondary
metabolites such as polyphenols (lipophilic flavonoids and
phenolic acids), terpenoids (diterpenes and triterpenes), and
sterols (Tezuka et al., 2000) from the O. aristatus. Olah et al.
(2017) also reported the presence of caffeic acid (rosmarinic
acid, cycoric acid) and polymoxylated flavonoids (sinensetin,
eupatorin) derivatives from this plant. Further, the presence of
the caffeine acid derivatives, triterpene saponins, diterpenes
esters, essential oils and flavonoids was also reported from the
stem of O.aristatus (Tezuka et al., 2000).

Based on the colour of the petals of flowers O. aristatus can be
classified into three varieties, namely white, white-purple, and purple
(Lai Keng & Poay Siong, 2006; Febjislami et al., 2019; Faramayuda
et al., 2020; Faramayuda et al., 2021b; Faramayuda et al., 2021c).
While, the stem colour of the purple variety is light purple, and for
the white variety it is green-brown. Information regarding the
pharmacognostic characteristics and the level of flavonoids of these
O. aristatus varieties are limited. Therefore, this study was carried
out to compare the levels of flavonoids in the leaves and stems of
white and purple varieties of the O. aristatus.

2 Materials and Methods

2.1 Chemicals and reagents

The chemicals used in this study are analytical (pro analysis, p.a)
grade ethanol 96 %, toluene, quercetin, aluminum chloride 10%
and potassium acetate.
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2.2 Collection of plants

The leaves and stems of purple and white varieties of O.
aristatus were collected from the Manoko experimental garden,
West Bandung, Indonesia. Collected plants were taxonomically
identified by a qualified taxonomist and a type specimen was
deposited at the herbarium of School of Life Science and
Technology, Institut Teknologi Bandung. The collected plant
samples were air-dried and powdered. The powder crude drug
is then sieved using a sieving machine with a mesh sieve of
20/40 and 40/60 to obtain a powder of a suitable and uniform
size.

2.3 Characterization of Plant Material

2.3.1 Water and Ethanol Soluble Contents

For the estimation of water-soluble contents, 5 grams of leaves
and stem powder was macerated for 24 hours with 100 mL of
water in a separating funnel. This apparatus was manually
shacked many times for the first 6 hours and later on left stable
for the next 18 hours. Filtrate (20 mL) was evaporated to
dryness under oven at 105° C in a tapered evaporator cup until
a constant weight was gained. A similar procedure was used for
the estimation of ethanol-soluble content, in this, instead of
water, 100 mL of ethanol was used in a closed flask for
separation.

2.3.2 Determination of Water Content (Distillation Method)

In this study, the toluene distillation method was used to
determine the water content (Hermawan et al., 2016). An
appropriate amount of the crude sample was weighed and mixed
with 200 mL of toluene in a flask. The cooling and receiving
tubes that have been cleaned and dried were connected with the
flask and this distillation apparatus was heated for 15 minutes.
When the toluene started boiling the temperature was adjusted in
such a manner that it preceded the distillation at the rate of 2
drops per second until the water has been completely distilled.

2.4 Extraction of Plant Material

A total of 100 g of leaves and stems two varieties of O. aristatus
mixed with 300 mL 96% ethanol solvent and stored for
maceration. The apparatus was manually shacked many times
for the first 6 hours and later on left stable for the next 18 hours
(Utami et al., 2016). The extraction process is repeated twice
with the same type and amount of solvent to gain the maximum
concentration of extract. All macerate was collected and
concentrated by evaporating using a rotary evaporator, and this
was followed by water bath evaporation till the thick extract is
obtained.
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2.4.1 Determination of Specific Gravity

Determination of specific gravity was based on a 5% dilution
of the extract in an ethanol solvent by using a pycnometer.
Before determining the specific gravity, the pycnometer was
properly cleaned and dried. The pycnometer was calibrated by
weighing its weight and the weight of water at 25°C. Similarly,
the specific gravity of the extract was determined by a
pycnometer at 25°C. The
determined by dividing the weight of extract by the weight of
water in a pycnometer at 25°C.

extract's specific gravity is

2.4.2 Determination of Flavonoid Levels
2.4.2.1 Sample preparation for Quercetin Calibration Curve

Quercetin (25 mg) was taken into a 50 mL volumetric flask and
dissolved in 25 mL pro-analysis ethanol (1000 pg/mL stock
solution). This was followed by the making of a standard solution
of quercetin. For this, 0.5 mL of the standard solution was pipette
out, and in this 1.5 mL pro-analysis ethanol, 0.1 mL 10%
aluminum chloride, 0.1 mL potassium acetate and 2.8 mL distilled
water was added. After that, this mixture was incubated at room
temperature for 30 minutes; and the mixture's absorbance was
measured by a UV-Visible spectrophotometer.

2.4.2.2 Preparation of Sample Solution

The ethanol extract of the leaves and stems of purple and white
varieties of cat's whiskers was prepared by Azizah et al. (2014)
method, for this, 1.0 g of each sample was taken and dissolved in
the 10 mL of the ethanol. This mixture was stirred for 24 hours
using a stirrer at a 200 rpm speed, then filtered it, and the obtained
filtrate was added to pro-analysis ethanol up to 10 mL.

2.4.2.3 Determination of Flavonoid Levels

The level of flavonoid was determined by the AICI; colorimetric
method that uses aluminum chloride as a reagent as described by
Chang et al. (2002), and Azizah et al. (2014). 1.0 mL of ethanol
extract was added to 10 mL of ethanol in a volumetric flask. From
this, 0.5 mL of the solution was pipetted out, and mixed with a
solution of 1.5 mL of pro-analysis ethanol, 0.1 mL of 10%
aluminum chloride (AICI3), 0.1 mL of potassium acetate, and 2.8
mL of distilled water. In measuring flavonoid levels, the addition
of potassium acetate is intended to maintain the wavelength in the
visible area and detect the 7-hydroxyl group's presence.
Simultaneously, the 30-minute incubation treatment is carried out
before the measurement is intended so that the reaction runs
perfectly to provide the maximum colour intensity. The absorbance
of the mixture was measured by a UV-Visible spectrophotometer
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(Chang et al., 2002). The determination of the maximum
wavelength was carried out in the range of 300-600 nm. The
maximum wavelength produced was 433 nm at a concentration of
60 pg / mL. The level of flavonoids had been calculated by using
the following formula:

F (mg/QE) = x 100%

mxfx10-°
F: the number of flavonoids in the AICI3 method; ¢ : quercetin
equivalence (ug / mL); V: total extract volume (mL); m : sample
weight (g); f : dilution factor

2.5 Statistical Analysis

Flavonoid levels were statistically analyzed using SPSS version 25
software using non-parametric statistical tests using the Kruskal-
Wallis Test method (Fitria et al., 2017).

3 Results

A detailed analytical study was carried out to characterize the leaf
and stem crude extract of purple and white varieties of cat's
whiskers plant. Various characteristics of crude extract such as
water-soluble contents, ethanol-soluble contents and crude drug
water content have been studied and the obtained values were
compared with the standard reference values obtained from the
Indonesian Herbal Pharmacopoeia Il Edition 2017 (Table 1). In the
case of observed parameters, the results of the current study
revealed a non-significant difference between the stem and leaves
crude extract of purple and white varieties of O. aristatus. Overall,
the purple variety of O. aristatus has higher water-soluble content,
Ethanol soluble content and crude drugs water content. While both
varieties of O. aristatus have significantly higher values than the
standard reference values proposed by the Indonesian Herbal
Pharmacopoeia Il Edition (2017).

Extraction yield with ethanol solvent was also measured for both
the cat's whiskers varieties and found that leaves extract of both
varieties produced maximum yield, while at the species level,
maximum extract yield has been given by the white varieties.
Further, determination of specific gravity was carried out by
pycnometer and reported that the specific gravity of both varieties
was adjacent and less than one (Table 2). The level of flavonoids
was measured by the AICI; colorimetric method and reported that
the level of flavonoids in the leaves (13.06mg QE/1g) and stems
(6.17 mg QE/1g) of the purple variety were greater than those of
the white variety. Further, the leaves of both O. aristatus varieties
have higher flavonoid content than the stem (Table 2). Results of
the Kruskal-Wallis test showed that the levels of flavonoids in
leaves and stems of purple and white varieties had significant
differences with a probability value of 0.15 (p <0.05).
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Table 1 The characteristics of the crude extract of two O. aristatus varieties
Observed Parameters Purple stem White stem Purple leaves White leaves Standard
(% wiw) (% wiw) (% wiw) (% wiw) Value*
Water soluble content 12.93+2.16 1255+ 0.16 28.17+1.17 13.18 + 0.47 >10.2%
Ethanol soluble content 392+0.21 3.45+0.18 3.13+0.14 2.55+0.02 >7.2%
Crude drugs water content 2.74+0.34 1.99+0.70 2.00+0.71 2.50+0.04 <10 %

*Standard reference values were obtained from the Indonesian Herbal Pharmacopoeia Il Edition (2017)

Table 2 The yield, specific gravity and level of flavonoids in the crude extract of two O. aristatus varieties

Extract yield

Sample Variety

Yield Specific Gravity Levels of Flavonoids

(% w/w)

(g/mL) (mg QE / 1 g extract)*

Purple Stems 8.82 0.82 +£0.00 6.17 +0.049°
White Stems 8.39 0.82 +£0.00 3.79 £0.03°
Purple Leaves 13.43 0.83 £0.00 13.06 £0.13°
White Leaves 14.79 0.83+0.00 9.76 +0.15°

*The significant difference with a probability value of 0.15 (p <0.05)
4 Discussion

Crude extract characteristics evaluation has always been carried
out to determine the general criteria of the used materials, these
evaluations including both specific (determination of water-soluble
content, ethanol-soluble content and flavonoid compounds) and
non-specific parameters (determination of water content, and
specific gravity). Results of the study revealed that the analysis of
crude extract characteristics including water content, water-soluble
extract content and ethanol-soluble extract content of both O.
aristatus varieties met the requirements of the Indonesian Herbal
Pharmacopoeia Edition (Anonymous, 2017). The determination of
water content was aimed to provide a limit of water in the plant
extracts. In this study also, obtained results of water content met
the requirements of the Indonesian Herbal Pharmacopoeia Edition
(<10% v / b).

In this study, a cold extraction method with 96% ethanol solvent
was used to protect the degradation of the active substance present
in the extract. Due to universal solvent properties and capability of
dissolving both polar and non-polar active ingredients ethanol was
used as a solvent in the current study (Utami et al., 2016). The
obtained extract was concentrated by using a rotary evaporator
vacuum pump, followed by evaporation of the extract over a water
bath. The crude drugs used for extraction were as much as 100g
and produced the total yield (Table 2). Extract yield helps
determine the levels of secondary metabolites in the extract
(Ahmad et al., 2015). The determination of specific gravity aims to
provide an overview of the dissolved chemical content in an
extract. The purpose of determining specific gravity is to know the
description of the limit of the mass per unit volume between the
liquid extract and the thick extract that can be poured. Specific
gravity can also provide an idea of the purity and contamination of
the material (Anonymous, 2017).

Determining secondary metabolite compounds' levels is one of
the specific parameters of standardizing the traditional medicinal
ingredients. In the current study, the level of flavonoid content in
leaves and stems of purple and white varieties of O. aristatus
was carried out by the aluminum chloride colorimetric method.
The principle of the aluminum chloride colorimetric method is
the formation of complexes between aluminum chloride with
ketone groups on C-4 atoms and hydroxyl groups on C-3 or C-5
atoms of the flavonoids including flavone and flavonol (Chang et
al., 2002). Previous studies have reported a higher level of
flavonoids including sinensetin in the purple variety than the
white variety; in this manner, these results are consistent with the
results of the present study where the purple variety has higher
flavonoids than the white variety (Lee, 2004).

Flavonols are known as markers for the presence of flavonoids
because of their widespread presence in plants. In the current
study, the maximum wavelength produced was 433 nm at a
concentration of 60 pg / mL, this measurement of the calibration
curve aimed to determine the equation of the linear line. The
predefined wavelengths, namely complex wavelengths of 15
standards with aluminum chloride, indicated that the complexes
formed by C-3 and C-5 hydroxyl groups of flavonol such as
galangine, morine, and kaempferol, also have extraorto-dihydroxyl
groups such as routine, quercetin, and myricetin, the maximum
absorbance was at 415-440 nm (Chang et al., 2002). Furthermore,
the absorbance of each standard series solution was measured and
based on the measurement results of the quercetin standard series,
the equation obtained is y = 0.006x + 0.0697 with a correlation
coefficient (r) = 0.9992. Ho et al. (2010) suggested that the levels
of flavonoids in O. aristatus leaf extract with ethanol and water
extract was 0.82% and 1.49% respectively. This amount was lesser
than the value reported in the present study, this difference in
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flavonoid content might be due to the difference in the
experimental conditions or plant materials. Cai et al. (2018)
reported 170 pg value of the total flavonoids in the water-ethanol
extract of O. aristatus.

Conclusion

Pharmacognosy characteristics of the two varieties of O. aristatus
can be a basis for selecting varieties and maintaining consistency
in traditional medicines' quality. After some more detailed studies,
the purple variety of O. aristatus can be used for the development
of medicine because it has higher flavonoids and it copes up with
the standard reference values of Indonesian Herbal Pharmacopoeia
11 Edition.
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