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ABSTRACT

Coscinium fenestratum (CF) (Gaertn.) Colebr., [Family: Menispermaceae] is an endangered 
species of dioecious liana found in Western Ghats of India. The present investigation aimed with 
systematic analytical studies on the macroscopic, microscopic examination of male and female CF 
flowers, various solvent extractions, accompanied by phytochemical screening through chemical 
tests, identification of Berberine alkaloids, antioxidant activity, and Berberine quantification by 
high-performance thin-layer chromatography (HPTLC) process. Two different amounts of solvents 
(10 ml and 20 ml) with two different time intervals, that is, 15 min and 25 min, respectively, were 
used for extraction. Results revealed that both flowers had their own unique characters. Chemical 
tests revealed the group of phytoconstituents present, especially Berberine alkaloids, in both the 
CF extracts. The yield and antioxidant activity for female flowers resulted higher in methanol 
extract than other extracts. Validated HPTLC method with good linearity of standard Berberine 
was established, and the estimated amount of Berberine resulted higher in methanol extract of 
the female flower (low detectable in male flower). Finally, it concluded that the methanol extract 
was better for extraction of Berberine from the female CF flower (10 ml volume with 15 min time 
period) which also showed higher antioxidant activity using the DPPH method.

Keywords: Antioxidant activity, berberine, Coscinium fenestratum, flowers, high-performance thin-layer 
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INTRODUCTION

Western Ghats Mountains are the World’s second 
largest sanctuary for rare and endangered species. 
Due to their lesser knowledge and rarity some 

plants are of greater significance, and others are due to their 
use in traditional medicine systems. Notwithstanding this, 
due to scarcity and over-exploitation, some plants are listed 
in the endangered plant species.[1] Therefore, a minimum 
information and empirical research is recorded about these 
species. One such species is that of Coscinium fenestratum 
(CF), belongs to the family Menispermaceae, and is a woody 
floral climber. It is usually referred to as tree turmeric or 
yellow vine. A lot of research literature has been clarified 

regarding CF leaf, stem, and seed related pharmacological 
activities. Some of the significant recent activities are among 
them, namely, antioxidant and antibacterial function of the 
CF leaf and stem extracts;[2,3] anticytotoxic activity of stem 
extract,[4] cytotoxic effect of crude water extract of CF stem on 
human HN31 cell line,[5] antioxidant and anthelmintic activity 
of CF Fruit Pulp,[6], antihypertension effect of CF stem crude 
extract,[7] Dual COX/LOX inhibitory activity of aqueous CF 
stem extract,[8] and identified new phytoconstituents found 
in stem and leaf of CF through HPLC-MS[9]. Not only that, 
tissue culture of the leaf through callus and suspension-grown 
on vermicompost extract media along with coelomic fluid,[10] 
stem callus culture and early development of stem rooting 
by the use of zinc sulfate in MS media were also studied.[11] 
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Figure 1: Coscinium fenestratum male and female flower
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The plant is used in more than 62 Ayurvedic preparations, 
but no attempts have been made to generate analytical data 
regarding the active constituents present in the species due 
to its non-availability/rarity.[12] Very few or scanty research 
on flowers available since the flowering season is once a 
year from November to December[13] and it is very difficult 
to collect flowers, because the number of flowers is very 
limited. It has been stated that floral component evaluation 
would provide more details on its successful use.[14,15] 
No studies have yet been carried out on the microscopic 
evaluation of flowers and their behavior[16] and it is therefore 
worth learning about the pharmacognostic identification of 
male and female CF flowers by morphology and microscopy, 
which further will contribute to pollination, successful 
pollen collection, various therapeutic effectiveness, and even 
newer drug discovery. In this present research, microscopical 
examination, pharmacognostic screening, percentage yield 
and quantitative analysis on the male and female flowers 
are assessed with this purpose. High-performance thin-layer 
chromatography (HPTLC) is a valuable method for investing 
and evaluating active ingredients in the flower extracts that 
will assist both the creation of biomarkers and the discovery 
of drugs by future researchers to create scientific evidence for 
various traditional uses.

MATERIALS AND METHODS

Collection of Plant Materials

Flowers were collected from the Western Ghats region of Tamil 
Nadu (Coimbatore) in the month December (2nd week) by 
Dr. Gokul Sivaraman, Post Doctorate, CIMAP, Bangalore. The 
male and female flowers were identified and authenticated 
by Dr. P.E. Rajashekaran, Principal Scientist, Indian Institute 
of Horticultural Research, Bengaluru. The specimen flowers 
are kept for herbarium (Herbarium no: KCP/CF-Male 
flower-KD/2018-19; KCP/CF-Female flower-KD/2018-19) 
in the Department of Pharmacognosy, Krupanidhi College of 
Pharmacy, Bengaluru.

Morphology and Microscopic Evaluation

The morphological characteristics of CF male and female 
flowers such as color, odor, taste, and size have been 
investigated and the findings are shown in Figure 1. More 
dried male and female CF flowers are powdered, mounted on 
slide separately with glycerine by staining with phloroglucinol 
and HCl in 1:1 ratio and observed anatomical characters under 
the microscope. The results are shown in Figures 2 and 3.

Extraction of Flower Samples

The male and female CF flowers are dried for 7 days in shade 
and coarsely powdered by hand for the extraction process. 20 
g of dried, powdered drugs are divided into 10 g each and then 
extracted separately by microwave extractor with petroleum-
ether, chloroform, ethyl acetate, methanol, and water 
successively at two different volumes and two different time 
durations. The temperature was adjusted at 70°C with a power 
of 400 W throughout extraction. The volume of solvents is fixed 
in 10 ml and 15 min and for 20 ml and 25 min. After extraction, 
solvents are filtered with ash-free filter paper and vacuum 
evaporated to get the residue of extract. In each case, the yield 
is measured and calculated the percentage yield [Figure 4].

HPTLC Estimation

All the samples are prepared at a concentration of 5 mg/ml using 
methanol and further TLC is performed using the mobile phase 
n-propanol:formic acid:water (90:1:9 v/v) for the detection of 
phytoconstituents (Berberine).[17,18] Various concentrations of 
standards are prepared for a standard calibration curve within 
the range of 80–400 ng/spot.

Chromatographic condition

Samples are applied to precoated silica gel 60 F254 TLC plates (20 
× 10 cm) by Linomat V sample applicator. The sample volume 
is applied in 4.0 μl each as a 5 mm band length in 3 × 10 silica 
gel. After sample application, the plates are developed up to 80 
mm in CAMAG twin trough chamber previously saturated with 
the solvent system, n-propanol:formic acid:water (90:1:9 v/v). 
Then, the plate is scanned at 254 nm and 366 nm followed by 
spectral analysis. Reprostar Chromatography Documentation 
Apparatus is used for photographs of the HPTLC plates. The 
software used is winCATS 1.3.4 version.

Method validation

The analytical approach has been validated according to the 
guidelines of the International Council for Harmonization 
(ICH, 2005) for linearity, precision, accuracy, specificity, the 
limit of detection (LOD), and limit of quantitation (LOQ). 
The linearity is done by applying various standard berberine 
hydrochloride concentrations. LOD and LOQ are determined 
on the basis of standard deviation (SD) and slope (S) of the 
calibration curve at levels approaching to the LOD according to 
formula {LOD = 3.3 (SD/S) and LOQ = 10 (SD/S)}. Precision 
studies include repeatability and system precision. Accuracy by 
recovery studies is achieved by spiking a known concentration 
of standard to pre-analyzed samples. The robustness is 
achieved by a small variation in optimized system parameters 
such as variation in mobile phase composition, and chamber 
saturation period.

Isolation of Berberine

Based on the identification of the chromatography, berberine was 
isolated from the CF flower extract by column chromatography 
method using silica gel (60/120 mesh size) as a stationary 
bed and based on the polarity of the solvent used, namely, 
petroleum ether, chloroform, diethyl ether, ethyl acetate, 
acetone, and methanol. Finally, methanol fraction was collected 
(yellow fluorescent fraction no. 60, volume 300 ml) and further 
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evaporated to dryness and procured yellow colored powder 
which was reconfirmed with TLC, HPTLC, and NMR study.

Antioxidant Activity

Ferric reducing antioxidant power (FRAP) assay

In 0.9 ml of extract, 2.7 ml of FRAP reagent and 270 μl of 
water are added and then the mixture is incubated at 37°C 
for 30 min. This is cooled at room temperature and then 

absorbance is measured at 595 nm. Varying concentrations of 
the sample (25, 50, 100, 200, and 400 μg/ml) in triplicates 
are prepared. Reduction of a ferric tripyridyltriazine complex 
to ferrous-(2,4,6-tripyridyl-s-triazine)-2, that is, ferric (III) 
[colorless] to ferrous (II) [blue] is detected by measuring 
absorbance at 595 nm where Gallic acid is used as standard.[19] 
The sample concentration providing 0.5 of absorbance, that is, 
50% of inhibition (IC50) was calculated by plotting absorbance 
against the corresponding sample concentration.

DPPH radical scavenging assay

The sample extracts are prepared by dissolving it in methanol 
at different concentrations. 2.0 ml of varying concentrations of 
the sample (25, 50, 100, 200, and 400 μg/ml) in triplicates is 
prepared. 0.5 ml of DPPH reagent is added to all test tubes and 
mixed well. The test tubes are incubate in the dark for 30 min 
and then measured in a spectrophotometer at 517 nm.[20] 
2.0 ml of methanol and 0.5 ml of DPPH reagent are used as 
a control. Methanol served as blank and gallic acid is used 
as standard. The IC50 value (μg/ml) of the sample, that is, 
the concentration of the sample required to inhibit 50% of 
the DPPH free radical, is calculated by linear regression. The 
percentage inhibition of DPPH radical by the antioxidants in 
the extracts is calculated by the following formula:

Figure 3a: Photograph of microscopic evaluation of Coscinium 
fenestratum (CF) female flowers (×10). (i) Trichomes with prismatic 
crystals, (ii) vascular bundles (All the figures are identified by arrows)

iii

Figure 3b: Photograph microscopic evaluation of Coscinium 
fenestratum (CF) male flowers. (i) Trichomes, (ii) hexagonal shaped 
cork cells of CF male flower (All the figures are identified by arrows)

iii

Figure 4: ???

Figure 2: Photograph of morphological evaluation of Coscinium fenestratum (CF) male and female flowers, respectively. (a) Length of multiple 
flowers, (b) length of single male flower, and (c) width of male flower stalk of CF Male flower, and (d) length of multiple female flowers, (e) length 
of single female flower, and (f) length of multiple female flower heads of CF female flower
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Figure 5: (For female flower) - Track 1–5: Standard berberine 
hydrochloride (5–25 μg/ml); track 6: Aqueous (10 ml) extract track 
7: Aqueous (20 ml) extract; Track 8: Methanol (10 ml) extract; Track 
9: Methanol (20 ml) extract
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% Activity: = [(Acontrol–Asample/Acontrol) × 100]

Statistical Analysis

Data are expressed as mean ± SEM from three replications. 
For antioxidant assays, a one-way ANOVA test followed by a 
post-Tukey’s test (P < 0.05) and the differences among IC50 of 
various extracts for different antioxidant assays are applied. 
The IC50 values are determined using the GraphPad Prism 5 
software. P < 0.05 is considered to be statistically significant.

Further 2 × 2 factorial designs with two center points 
are applied for the determination of significant percentage 
yield and antioxidant activity with respect to solvent volume 
and extraction time. Replicated experiments are conducted 
with varying the volume and time using JMP version 11, 
software. Using this design, the magnitude of the effect of each 
parameter on the resulted response of percentage yield and 
antioxidant activity is calculated. Two levels are used for tests, 
that is, the volume of solvent (10 ml as low and 20 ml as high) 
and extraction time (15 min as low and 25 min as high).

RESULTS

Morphology and Microscopic Characters

The observed morphological characters of the CF male and female 
flower are depicted in Table 1 and Figure 2. Thereafter, powder 
microscopy of both the flowers is carried out and revealed that 
the presence of plenty of unicellular and multicellular covering 
and glandular Trichomes, Prismatic crystals, Pigment cells 
(Golden and Violet colored cells), hexagonal shaped cells, and 
vascular bundles [Figure 3a] in CF female flower and further 
CF male flower characterized with few unicellular trichomes, 
Prismatic crystals, Pigment cells (Golden colored cells), and 
hexagonal shaped cells and pollen grains [Figure 3b], etc.

Extraction and Yield

Extraction of CF male and female flowers is performed 
separately using different solvents with the conditions above 
stated. Table 2 shows the percentage yield of the extracts, 
where methanol extract yielded higher (25.6%) with 10 ml of 
solvent microwave extracted for 15 min.

Phytochemical screening of flower extracts is carried out 
by chemical tests. Based on higher yield in particular volume 
and temperature, methanol and aqueous extracts of CF male 
and female flowers are selected. Various chemical tests resulted 
from female flower methanol and aqueous extracts showed 
the presence of different phytoconstituents such as alkaloids, 
glycosides, phytosterols, flavonoids, carbohydrates, and 
proteins while male flower extracts showed the presence of 
alkaloids, glycosides, flavonoids, and carbohydrates [Table 3].

HPTLC Study

Based on the chemical test, the presence of alkaloid, that 
is, berberine is calculated through the HPTLC process using 
standard berberine. The HPTLC approach is validated in 
terms of linearity, robustness, LOD, LOQ, and accuracy for 
both the extracts, but male flowers do not show proper results 
hence data represented in this manuscript for female flower 
[Table 4]. The Rf value of berberine for CF female flower is 

Table 2: Yield of the extract in various solvents

Solvent used Amount of 
powdered 
drug (g)

% yield 
(Female 
flower)

% yield 
(Male 

flower)

Pet ether

10 ml for 25 min 10 4.2 3.6

20 ml for 15 min 10 4.6 3.4

Chloroform

10 ml for 25 min 10 3.3 3.1

20 ml for 15 min 10 3.5 3.0

Ethyl acetate

10 ml for 25 min 10 6.1 4.7

20 ml for 15 min 10 6.4 4.4

Methanol

10 ml for 25 min 10 25.6 13.4

20 ml for 15 min 10 21.4 12.7

Water

10 ml for 25 min 10 16.8 12.2

20 ml for 15 min 10 14.6 11.4

Table 1: Organoleptic characters and size of CF male and female 
flower

Macroscopic 
characters

CF male flower CF female 
flower

Color Reddish black Grey

Odor Characteristic Characteristic

Taste Bland Bland

Size 1.92 cm in length 
and 3.9 mm in 
diameter

2.52 cm in 
length and 4.67 
mm in diameter

Length of flower head 3.75 mm 4.4 mm

Thickness of flower stalk 0.5 mm 0.5 mm

Subglobular parts 12 Nos. 12 Nos.

CF: Coscinium fenestratum

found to be 0.33 [Graph 1 and Figure 5] whereas berberine 
is not detected in a male flower prominently. The calibration 
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curve is linear in the range of 80–400 ng/spot for berberine 
(r = 0.99832 and 0.99041 with respect to peak height and 
area, respectively). The regression equation is found to be 
y = 0.03107x + 0.8195 and y = 0.8826X +79.42 with respect 
to height and area. The content of berberine in female flower 
extracts is given in Table 5. Quantification of berberine in male 
flower is very negligible for the mentioned concentration.

Specificity

The specificity of the method was determined by analyzing 
standard drug and sample. The presence of berberine in flowers 
was confirmed by comparing Rf and ultraviolet–visible spectra 
of the sample with the standard. The purity of the berberine 
sample spot in the sample and standard was analyzed by 

superimposing the spectrum of standard and sample peaks at 
350 nm [Graph 2].

Accuracy

Accuracy of the method was studied by performing recovery 
studies at three levels of berberine. The pre-analyzed samples 
were spiked with 80%, 100%, and 120% of the standard 
berberine and analyzed by the proposed HPTLC method. The 
actual yield of berberine was calculated as 0.011 mg (with 
80% spike), 0.019 mg (with 100% spike), and 0.023 mg (with 
120% spike). The experiment was conducted 6 times the 
percentage recovery at three different levels of berberine was 
found to be 98.57 (% RSD = 0.87), 98.54 (% RSD = 0.81), 
and 98.58% (% RSD = 0.78), respectively.

Robustness

The robustness at 300 ng/b and was tested in triplicate by 
making a slight variation in optimized system parameters 
such as variation in the composition of the mobile phase, and 
chamber saturation period. The findings were analyzed in 
terms of the relative standard deviation (% RSD) and standard 
error of the peak area. Mobile phase prepared by solvent system 
n-propanol:formic acid:water with three different ratios such 
as 89.9: 0.5: 8.9 v/v, 90:1:9 v/v, and 90.5: 1.5: 9.5 v/v and 
the duration of saturation time change during chromatograph 

Table 3: Phytochemical analysis through chemical tests

Plant constituents Tests CF male flower extract CF female flower extract

Methanol 
extract

Aqueous 
extract

Methanol 
extract

Aqueous 
extract

Lipids Sudan III reagent -- -- -- --

Proteins Biuret test -- -- ++ +

Carbohydrates Benedict’s test + + ++ +

Glycosides Keller-Kiliani test + + ++ +

Alkaloids Dragendroff’s test + + ++ +

Wagner’s test + + ++ +

Flavonoids FeCl3 test + -- ++ +

Shinoda test + -- ++ +

Tannins FeCl3 test -- -- -- --

Steroids Liebermann–Burchard test -- -- ++ --

Saponins Foam test -- -- -- --

Terpenoids Salkowski test -- -- -- --

Phenols FC reagent test + + ++ +

Resins Acetic anhydride+ H2SO4 
test

-- -- -- --

++: Positive; (--): Negative; +: Less present

Table 4: LOD and LOQ of CF female flower

Berberine Female flower Male flower

Limit of detection 
(ng)

Limit of quantification 
(ng)

Limit of detection (ng) Limit of quantification 
(ng)

With respect to height 379.17 1149.01 513.13 1420.11

With respect to area 32.97 99.93 58.10 134.02

LOD: Limit of detection, LOQ: Limit of quantitation, CF: Coscinium fenestratum

Table 5: Content of berberine in CF female and male flower extracts

Extract (volume) Berberine content 
Female flower 

(mg/g)

Berberine 
content male 
flower (mg/g)

Methanol (10 ml) 0.019 0.005

Methanol (20 ml) 0.023 0.009

Aqueous (10 ml) 0.011 0.003

Aqueous (20 ml) 0.017 0.004

CF: Coscinium fenestratum



Graph 2: UV spectrum of Coscinium fenestratum female flower extracts 
with standard berberine hydrochloride from 199 nm to 800 nm
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development (18, 20 and 22 min), respectively. The plate was 
activated at 110°C for 20 min and analyzed at 350 nm. By 

introducing small changes into the TLC method, % RSD was 
obtained <2% proved the robustness of the proposed method.

Isolation of Berberine

Isolated berberine was yellow colored powder (yield of 
isolated berberine was 8.6%) which was reconfirmed with 
same HPTLC method and proton NMR study.

1H-NMR

Isolated berberine further reconfirmed with Proton NMR study 
and correlated with the standard berberine hydrochloride. The 
signals at 9.91, 8.96, 8.20, 8.02, 7.80, and 7.09 PPM represent 
the presence of H atom in the structure of berberine which was 
nearly similar to the H–atom present in standard berberine 
hydrochloride (9.90, 8.95, 8.21, 8.01, 7.80, and 7.09 PPM). 
Thereafter, three CH2 groups are showing at the signal of 6.17, 

Figure 6: Leverage plot for percentage yield and antioxidant study of Coscinium fenestratum female (a and b) and male (c and d) methanolic 
(10 ml) extract

dc

ba

Graph 1: Calibration curve of berberine with respect to height and area samples of Coscinium fenestratum (CF) female flower. Graphs showing 
linearity [with respect to (a) height and (b) area] obtained by the CF female flower methanol extract with the standard berberine hydrochloride

ba
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Table 6: IC50 values of methanolic and aqueous CF flower extracts

Extracts IC50 value (µg/ml)

Female flower Male flower

DPPH method FRAP method DPPH method FRAP method

Methanol (10 ml) 26.01±0.02*** 29.14±0.02*** --- ---

Methanol (20 ml) 28.11±0.13*** 33.30±0.11*** --- ---

Aqueous (10 ml) 47.23±0.11*** 52.11±0.03*** --- ---

Aqueous (20 ml) 49.23±0.20***  54.04±0.02*** --- ---

Isolated berberine 23.11±0.22*** 24.06±0.10***

Gallic acid 19.12±0.03 28.12±0.12 19.12±0.03 28.17±0.12

Mean±SEM (n=); One-way ANOVA study followed by Tukey’s post-test was carried out at significant level when compared with standard as control, 
***P<0.01=Significant; (---)=No activity. CF: Coscinium fenestratum, FRAP: Ferric reducing antioxidant power, DPPH: 2,2-Diphenyl-1-picryl-hydrazyl-hydrate

Table 7: Correlation study of methanolic extract of yield (for 10 ml) and antioxidant activity (by DPPH method)

Male flower 
yield

Male flower 
antioxidant study

Female flower 
yield

Female flower 
antioxidant study

Male flower yield 1

Male flower antioxidant study 0.158 1

Female flower yield −0.109 0.923 1

Female flower antioxidant study −0.237 0.828 0.980* 1

*P<0.05=Significant

4.94, and 3.35 PPM which were also correlated with the three 
CH2 groups present in the standard berberine hydrochloride 
(6.17, 4.95, and 3.35, respectively). Furthermore, two CH3 
groups were also identified and confirmed at the signals of 
4.09 and 4.07 PPM by coinciding with 4.09 and 4.07 PPM of 
standard drug (Figures not showed).

Antioxidant Activity

All the extracts of CF female and male flowers are assayed 
by DPPH and FRAP method. The female flower methanol 
extract (10 ml for 15 min) showed higher antioxidant activity 
using DPPH and FRAP assay methods, while the male flower 
extract (methanol) showed very less antioxidant activity 
using the DPPH method but did not display any results with 
FRAP assay methods. Further IC50 values are determined for 
the potentiality of antioxidant study. Gallic acid showed IC50 
values of 19.12 μg/ml and 28.12 μg/ml by DPPH and FRAP 
methods, respectively, whereas the methanolic female flower 
extract showed IC50 value at a concentration of 26.01 μg/ml 
(10 ml) and 29.14 μg/ml (10 ml) by DPPH and FRAP methods 
respectively which are nearby standard gallic acid [Table 6] 
but no activity showed by the male flower extracts.

Correlation Study

Percentage yield is correlated with an antioxidant study carried 
out by the DPPH method. It is observed that a significant 
correlation among female flower extract (10 ml) with the 
antioxidant study with the same extract of DPPH method 
(P < 0.05) [Table 7].

Analysis of the design yielded the leverage plots and 
surface response plot for both the female and male flower 
extract. It is found that in both cases the volume of solvent 
showed a significant effect of yield and antioxidant activity 

[Figure 6]. The response profile showed the linear relationship 
between the volume of solvent with % yield and antioxidant 
activity for both the extract [Figure 7].

DISCUSSION

All the plant sections are of considerable medicinal value 
and have been demanding on the drug market. The flower 
is the most vulnerable part of the plant because it blooms 
once a year and also plants are dioecious in nature as well. 
With a slow growth rate, this species requires 15 years to 
reach its reproductive stage.[1] Therefore, the study of 
usage of flowers would, therefore, be of greater value of 
understanding the therapeutic potential and in maintaining 
the plant population. CF flowers and fruits are one such 
unusual plant materials as the plant is a dioecious climber 
and bares flowers once in a year in a particular season with 
specific weather conditions for a limited period of time. 
Hence, such an exotic, rare plant material is not explored in 
any of its medicinal benefits. Although there is awareness of 
the importance of this species to the human population, there 
is still a lack of research work on the conservation methods, 
pharmacological potentials, and therapeutic applications of 
the CF plant flowers.

Documentation for pharmacognostic descriptions 
of male and female flowers for clear identification and 
distinction between them is defined in this report. Therefore, 
morphological and microscopical characters are initially 
performed and histological characters are discovered which 
are rare and very unique. Such specifics are of great use to 
classify flowers.

Therefore, sophisticated microwave extraction is carried 
out with different solvents for two separate volumes (10 ml 
and 20 ml) with two constant periods (15 min and 25 min) 
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to standardize the efficient extraction process as well as the 
quantity of the percentage yield. Earlier many literature works 
report the same results where saponins content is reduced 
with longer extraction time.[21-23] The test subsequently 
showed that the methanol extract yielded a higher percentage 
yield than other extracts which is also a similar result to 
the previous report.[24,25] Further phytochemical natures of 
male and female flowers are screened through chemical 
tests separately. Different groups of phytoconstituents 
such as alkaloids, glycosides, phytosterols, flavonoids, 
carbohydrates, and protein are found in both flower 
extracts which have potential therapeutic efficacy and also 
indicated the potential for specific pharmacological activity. 
Based on the group of constituents present, and alkaloid is 
identified as the presence of berberine by HPTLC. Further, it 
is worthwhile to quantify the content of phytoconstituents 
especially alkaloid (Berberine) in both the flowers because 
of its present in larger quantity in the stem and other parts. 
Hence, the amount of berberine is quantified in flower 
extracts by a validated HPTLC technique for the first time. 
Many literature works revealed that various solvents are 
used for the detection of berberine as mobile phase such as 
ethyl acetate:butanol:formic acid:water (50:30:12:10 v/v) 
for CF stem extract,[26] butanol:glacial acetic acid:water 

(14:3:4 v/v) for CF stem extract,[27] n-butanol, acetic 
acid, and water (8:1:1v/v) for CF stem callus[11] but in 
this present investigation n-propanol:formic acid:water 
(90:1:9 v/v) is used which resulted in more clear separation 
and identification of the constituent. Finally, result revealed 
female flowers showed higher amounts of berberine content 
as compared to male flowers, though the TLC of the extracts 
from different flowers showed a similar pattern. This may 
be due to the presence of unicellular and multicellular 
covering and glandular Trichomes which are more quantities 
of female flowers than the male flowers. Trichomes are 
known to play an important role in the storage of secondary 
metabolites and research literature is also evident that 
it is thus confirmed that the female flowers stored more 
secondary metabolites (especially berberine) than the male 
flower.[28-30] The same type of result reported earlier when 
the percentage content of berberine is estimated in stems, 
leaves, roots, and fruits of CF plants with respect to sex of the 
individual, female plant resulted in more berberine content 
than male plant.[31] Thereafter, berberine was isolated and 
confirmed with analysis of HPTLC and 1H NMR.

Based on the presence of berberine in flowers, further 
antioxidant activity is attempted using DPPH and FRAP 

Figure 7: Response curve for percentage yield and antioxidant study of CF female (a and b) and male (c and d) methanolic (10 ml) extract with 
respect to time and volume of solvent
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assay methods. Isolated berberine was also shown good 
antioxidant activity which was also correlated with the 
earlier report.[32] The study found that berberine is the actual 
active constituent of the extract. Since the antioxidant action 
is a fundamental and essential function of a plant for its 
use in the treatment, diagnosis, and prevention of various 
diseases, the female flower extracts also result in antioxidant 
activity in this report (no results for male flower). This 
result is directly proportional to the active constituent, that 
is, content of berberine in the flower that was also reported 
earlier.[33] Hence, due to the presence of higher berberine 
content than the male flowers, female flowers resulted in 
better performance. Female flowers, therefore, exhibited 
potential antioxidant activity which is an indication for 
further therapeutic activity exploration.

CONCLUSION

CF female flowers have great potentials for further 
investigation of their pharmacological and therapeutic uses 
because to the presence of high berberine content when 
quantified using the HPTLC system. This berberine content 
often depends on the existence of abundant trichomes in 
female flowers relative to male flower but it is worthwhile to 
perform experiments on male and female flowers with regard 
to morphology and microscopy are worthwhile, followed 
by pharmacognostic screening to evaluate their individual 
characteristics through chemical testing, which helped to 
establishment of potential antioxidant activity of the isolated 
berberine. 

ACKNOWLEDGMENT

The authors are thankful to Dr. Gokul Sivaraman, Post 
Doctorate, CIMAP, Bengaluru, India, for provided plant 
sample for this present study. Further authors are 
acknowledging to Government College of Pharmacy, 
Bengaluru-560027 for provided all the facilities required in 
this research work.

CONFLICTS OF INTEREST

The authors declare that no conflicts of interest exist in the 
course of conducting this research.

REFERENCES
1. Thushar KV, George S, Remashree AB, Balachandran I. Coscinium 

fenestratum (Gaertn.) Colebr. Review on rare critically endangered 
and highly traded medicinal species. J Plant Sci 2008;3:133-45.

2. Goveas SW, Abraham A. Evaluation of antimicrobial and 
antioxidant activity of stem and leaf extracts of Coscinium 
fenestratum. Asian J Pharm Clin Res 2013;6:218-21.

3. Krishnamoorthy K, Gangadharan G, Senguttuvan J, Paulsamy S, 
Ali MA, Al-Hemaid F, et al. The potential of antioxidant activity 
of methanolic extract of Coscinium fenestratum (Goetgh.) Colebr 
(Menispermaceae). Saudi J Biol Sci 2019;26:1037-42.

4. Kalpana R, Bulusu S, Kumar A. Phytochemical and anticytotoxic 
activity of Coscinium Fenestratum. Helix 2013;3:353-6.

5. Potikanond S, Chiranthanut N, Khonsung P, Teekachunhatean S. 
Cytotoxic effect of Coscinium fenestratum on human head and 
neck cancer cell line (HN31). Evid Based Complement Altern 
Med 2015;2015:701939.

6. Das K, Dang R, Sivaraman G, Ellath RP. Phytochemical screening 
for various secondary metabolites, antioxidant and anthelmintic 
activity of Coscinium fenestratum fruit pulp a new bio source for 
the novel drug discovery. Turk J Pharm Sci 2018;5:156-65.

7. Zhang W, Li Z, Meng H, Ekeuku SO. Analysis of Coscinium 
fenestratum Colebr stem extract and effect of the extract on mean 
arterial blood pressure, heart rate and force of contraction in 
rats. Trop J Pharm Res 2018;17:1073-80.

8. Purath SA, Sudhakaran S, Haridas KR. An alkaloid derivative 
from Coscinium fenestratum exhibit dual COX/LOX inhibition. J 
Innov Pharm Biol Sci 2018;5:117-21.

9. Ashalatha, Gopinath SM. Phytochemical profiling of Coscinium 
fenestratum (Gaertn.) Colebr, by liquid chromatography-mass 
spectrometry. Int J Curr Microbiol Appl Sci 2019;8:3194-201.

10. Kashyap S, Kapoor N, Kale RD. Coscinium fenestratum: Callus and 
suspension cell culture of the endangered medicinal plant using 
vermicompost extract and coelomic fluid as plant tissue culture 
media. Am J Plant Sci 2016;7:899-906.

11. Das K, Dang R, Sivaraman G, Ellath RP, Roopa D. Effect of plant 
hormones and zinc sulphate on rooting and callus induction 
in in vitro propagated Coscinium fenestratum (Gaertn.) Colebr 
stem and their role in estimation of secondary metabolites. Ann 
Phytomed 2018;7:87-95.

12. Thriveni HN, Srikanth VG, Babu HN, Vasudeva R. Ecological 
niche modeling, population status regeneration of Coscinium 
fenestratum.(Menispermaceae): A medicinally important liana of 
the Central Western Ghats. Int J Trop Ecol 2015;56:101-10.

13. Sharma BD, Balakrishnan NP, Rao RR, et al. Flora of India. Vol. 1. 
Calcutta, India: Botanical Survey of India; 1993. p. 313.

14. Shenoy MH. Morphology and reproductive biology of 
“Maramanjal”. College of Horticulture, Vellanikkara; 2013. 
p. 1-48.

15. Ariyan S, Arumugam R. Review article on rare, endangerd and 
threatened (RET) climbers of Southern Western Ghats, India. Rev 
Chilena Hist Natl 2016;89:1-5.

16. Shingate V, Bhokare PV, Gaikawad HA, Anand K. A comprehensive 
pharmacognostic review on endangered medicinal plants 
in Western Costal region of India. Eur J Biomed Pharm Sci 
2017;4:277-97.

17. Wagner H, Bladt S. Plant Drug Analysis. 2nd ed. Heidalberg: 
Springer-Verlag Berlin; 1996.

18. Mahaveer S, Kamal YT, Khan MA, Parveen R, Ahmad S. In vitro 
antioxidant activity and HPTLC analysis of Borago Officinalis 
Linn. Indian J Pharm Educ Res 2013;47:24-30.

19. Baskar R, Akshaya SB, Akshitha R, Kumar GD. Evaluation of 
antioxidant and phytochemical activity in solvent extracts from 
Delonix regia flowers. Int J Green Pharm 2018;2:S607-16.

20. Brand-Williams W, Cuvelier ME, Berset C. Use of free radical 
method to evaluate antioxidant activity. LWT Food Sci Technol 
1995;28:25-30.

21. Deore SL, Baviska BA, Rangari AS. Rapid and high yield extraction 
method for saponins from Safed musli. Phcog J 2015;7:210-4.

22. Thirugnanasambandham K, Sivakumar V, Maran JP. Microwave-
assisted extraction of polysaccharides from mulberry leaves. Int J 
Biol Macromol 2015;72:1-5.

23. Setyaningsih W, Saputro IE, Palma M, Barroso CG. Optimization 
and validation of the microwave-assisted extraction of phenolic 
compounds from rice grains. Food Chem 2015;169:141-9.

24. Kothari V, Gupta A, Naraniwal M. Comparative study of 
various methods for extraction of antioxidant and antibacterial 
compounds from plant seeds. J Natl Remedies 2012;12:162-73.

25. Karami Z, Emam-Djomeh Z, Mirzaee HA, Khomeiri M, 
Mahoonak AS, Aydani E. Optimization of microwave assisted 
extraction (MAE) and soxhlet extraction of phenolic compound 
from licorice root. J Food Sci Technol 2015;52:3242-53.

26. Rojsanga P, Gritsanapan W. Variation of berberine content in 

AQ6



Roopashree, et al.: Running title missing ??? AQ1

http://www.tjps.pharm.chula.ac.th PB  TJPS 2021, 45 (2): <FP>-164http://www.tjps.pharm.chula.ac.th164  TJPS 2021, 45 (2): 155-164

Coscinium fenestratum stem in Thailand market. Mahidol Univ J 
Pharm Sci 2005;32:66-70.

27. Rojsanga P, Gritsanapan W, Suntornsuk L. Determination of 
Berberine content in the stem extracts of Coscinium fenestratum 
by TLC densitometry. Med Princ Pract 2016;15:373-8.

28. Glas JJ, Schimmel BCJ, Alba JM, Escobar-Bravo R, Schuurink RC, 
Kant MR. Plant glandular trichomes as targets for breeding 
or engineering of resistance to herbivores. Int J Mol Sci 
2012;13:17077-103.

29. Kumazawa S, Murase M, Momose N, Fukumoto S. Analysis of 
antioxidant prenylflavonoids in different parts of Macaranga 
tanarius, the plant origin of Okinawan propolis. Asian Pac J Trop 
Med 2014;7:16-20.

30. Huchelmann A, Boutry M, Hachez C. Plant glandular trichomes: 
Natural cell factories of high biotechnological interest. Plant 
Physiol 2017;175:6-22.

31. Thriveni HN, Babu HN, Vasudeva R. Patterns of accumulation of 
berberine alkaloid and chemical profiling of natural populations 
of Coscinium fenestratum (Menispermaceae) in the Central 
Western Ghats, India. Indian J Natl Prod Res 2017;8:240-7.

32. Li Z, Geng YN, Jiang JD, Kong WJ. Antioxidant and anti-
inflammatory activities of berberine in the treatment of diabetes 
mellitus. Evid Based Complement Altern Med 2014;2014:289264.

33. Santhosh WG, Asha A. Evaluation of antimicrobial and antioxidant 
activity of stem and leaf extracts of Coscinium fenestratum. Asian 
J Pharm 2013;6:218-21.

Author Queries???
AQ1: Kindly provide running title
AQ2: Kindly confirm the article type
AQ3: Kindly provide history details
AQ4: Kindly provide abstract sub headings
AQ5: Kindly provide image and caption for figure 4
AQ6: Kindly provide six authors before et al


