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INTRODUCTION

The use of traditional medicine for primary health care is 
widespread worldwide, with much of the population relying 
on plant materials [1]. Traditional medicinal practices in 
Nepal include Ayurveda, traditional Chinese medicine, 
Unani, and Amchi medicine [2]. Such practices are based on 
existing belief of hundreds and thousands of years. Although 
modern drugs are readily available in many parts of Nepal, 
the medicinal plant materials users are also significant in 
numbers. In the past, medicinal plant materials were believed 
to be the medicine for poor and rural people; more recent 
trend shows that the vast majority of urban peoples also rely 
on the herbal remedies [3]. Mainly because it is believed to 
be safe and effective, unlike allopathic medicine. The herbal 
remedies are usually taken in the form of powder, juice, 
and paste of the plant materials. Despite the popularity of 
traditional medicine, lacks the safety and quality control of 
medicinal plant materials. Further, the traditional healers 
are not aware of the storage and preservation of the plant 
materials. As many of these plant materials are collected 
once in a year and transported for distribution. The most of 

these plant materials are stored air-dried for a long period 
of time and have a high possibility of losing the biological 
activity and chemical composition, which cannot be detected 
by consumer unless some laboratory experiments [4]. It is, 
therefore, worthwhile to investigate the efficacy of storage 
plant materials for effectiveness in curing diseases.

Medicinal plants materials contain biologically active 
compounds such as polyphenol and flavonoid which play an 
indispensable role by inhibiting oxidative damage caused by 
free radicals [5]. The excess of reactive oxygen species (ROS)
generation into body leads to chronic ailments such as a 
neurodegenerative disease, cardiovascular disorder, diabetes, 
and cancer [6,7]. Plant metabolites act as natural antioxidants 
that react with free radicals and prohibit the deterioration 
provoked by ROS [8]. Furthermore, bioactive compounds 
from medicinal plants materials possess high antimicrobial 
activity and thus used as potent antimicrobial agents [9]. Ample 
scientific evidence supports that plant metabolites can be used 
against various human pathogens [10,11]. Hence, systematic 
screening for bioactive compounds could possibly lead to the 
development of potential therapeutic agents.
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In this study, high valued medicinal plants with local names 
Jethimadhu, Satuwa, Pakhanved, Panchaule, and Pangra were 
collected from the traditional healers to check the storage 
effect on the biological activity and chemical composition. 
The selected medicinal plant’s materials have traditional uses. 
The root of Jethimadhu is used for the treatment of respiratory 
tract disorder and boosting the immunity levels. Similarly, the 
rhizome of Pakhanved and Satuwa is used for the treatment of 
kidney stones and fever. Many of the medicinal plants studied 
here are indigenous in nature, and some are imported from 
other countries [12]. Among studied plant materials, Panchaule 
is endangered species whereas; Satuwa and Pakhanved are 
vulnerable species in Nepal [13]. Some of the medicinal plants 
studied here have already been researched elsewhere for their 
chemical composition and antimicrobial activities mainly with 
alcohol and ethyl acetate extract [14]. However, there is no report 
on the evaluation of dried storage medicinal plant materials 
used by traditional healers in Nepal. Results revealed that some 
of these plants materials have high antioxidant, antibacterial 
activity as well as are the potential source of the flavonoids.

MATERIALS AND METHODS

Sample Collection and Extract Preparation

The selected medicinal plants were collected from the local 
healers based on Butwal Rupandehi, Nepal. These medicinal 
plants were stored at room temperature (20-25°C)in dark 
condition for about 3 years at 40-60%humidity. In this way, 
collected plant materials were grinded and 10 g of powdered 
samples were mixed with 100 mL of solvent (water, methanol, 
acetone, and hexane)and kept overnight. Next day the entire 
mixture was filtered and evaporated to dryness with the help of 
vacuum evaporator (Cold Vac 80 Module 3150, Hanil Korea). 
The extract was kept airtight in a glass vial and stored at 4°C 
until use.

Chemicals and Reagents

Folin–Ciocalteu reagents, 2,2-diphenyl-1-picrylhydrazyl 
(DPPH), sodium carbonate, aluminum chloride, and methanol 
were purchased from Sigma-Aldrich Chemical Co. Ltd. (St. 
Louis, MO. USA). High-performance liquid chromatography 
(HPLC)grade methanol, water, and orthophosphoric acid 
were purchased from Fisher Scientific Co. Ltd India . All other 
reagents and solvents were of analytical grade purchased from 
the Fisher Scientific Co. Ltd. India.

Phytochemical Analysis and Total Phenolic Content 
(TPC)Determination

The phytochemical analysis of alkaloids, flavonoids, phenolic 
content, saponin, quinone, sterols, cardiac glycoside, tannin, 
terpenoid, and reducing compound was performed following 
the standard protocol [15]. TPCestimation was measured using 
Folin–Ciocalteu’s technique with slight alteration [16]. The 
aliquots of 1 mL and standard gallic acid (10-100 µg/mL)and 
1mL of test solution were placed into separate test tubes and 

followed by addition of the 0.5 mL of Folin–Ciocalteu’s reagent, 
4.5 mL of distilled water. The resultant solutions were mixed 
well, and 4 mL of 7% sodium carbonate was added shortly after 
5 min. The blue color mixture was mixed well and incubated 
at 40°C in a water bath. The absorbance of resultant solutions 
was measured at 760 nm using ultraviolet-visible (UV-Vis) 
spectrophotometer (Shimadzu UV-1800). The experiments were 
performed in triplicates. The TPC was expressed as mg gallic 
acid equivalent/g dry weight (mg GAE/g DW).

Determination of Total Flavonoid Content (TFC)

TFCwas determined using the standard protocol with slight 
modification [17]. The 1 mL of test solution and 1 mL of 
standard quercetin solution were positioned into test tubes 
and following steps were carried out; 0.3 mL of 5% sodium 
nitrite solution, 4 mL of distilled water, and 0.3 mL of 10% 
aluminum chloride were added into each test solution. After 
incubation for another 5 minutes, 2 mL of 1 M sodium 
hydroxide was added. The final volume was adjusted to 10 mL 
with distilled water and mix well until the yellowish color was 
developed. The absorbance was recorded at 510 nm using a 
UV-Vis spectrophotometer. The experiments were carried out 
in triplicates and results were expressed as mg of quercetin 
equivalents/g of dry weight (mg QE/g DW).

Antibacterial Activity

The antibacterial screening of the plant extract was carried 
out against four pathogenic strains, viz., Enterococcus spp., 
Staphylococcus aureus, Bacillus subtilis, and Klebsiella 
pneumoniae by the disk-diffusion method [18]. The Mueller-
Hinton agar plate dried surface was inoculated over the entire 
sterile agar surface by streaking the swab. Then, 10 µL of the 
plant extract dissolved in 10% dimethyl sulfoxide was loaded in 
sterile filter paper discs of 6 mm diameter and incubated for 18 
hrs at 37°C at the incubator. Ampicillin and Kanamycin were 
used as a standard. The antibacterial activity was evaluated 
by measuring the zones of inhibition of bacterial growth and 
compared with standard antibiotics.

Radical Scavenging Activity

DPPHradical was used to determine the free radical scavenging 
capacity of the extract [19]. The test solution and standard ascorbic 
acid were prepared in methanol at different.  Concentration 
ranging from 20 to 100 µg/mL. The various concentrations of 
extracts (0.3 mL)were assorted with freshly prepared methanol 
solution comprising DPPH concentration (0.004% (w/v), 2.7 mL). 
The mixture was vigorously shaken and left for 30 min in the 
dark. The range of reduction of the DPPH radical was measured 
at 517 nm. As a reference standard ascorbic acid was used and 
DPPH solution without extract was used as the control.

Reducing Power Assay

Total reducing power of selected medicinal plants was analyzed 
following standard method with some modifications [20]. 
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Various concentration of the sample aliquot and standard 
200-1000 µg/mL was prepared and mixed with 2.5 mL of sodium 
phosphate buffer (pH 6.6, 0.2 M)which was followed by the 
addition of 2.5 mL of 1% potassium ferricyanide and incubated 
at 50ºC for 20 min. The mixture was then supplemented with 
trichloroacetic acid (10%, 2.5 mL)and centrifuged at 1000 rpm 
for 10 min. The supernatant (2.5 mL)was mixed with 2.5 mL of 
deionized water, and ferric chloride solution (0.1%, 0.5 mL)and 
absorbance were measured at 700 nm, where higher absorbance 
indicates higher reducing power. The above assays were carried 
out in triplicate, and the results were expressed as mean values 
± standard deviation. The results were expressed as effective 
concentration (EC50) when the absorbance is 0.5 at 700 nm and 
compared with standard ascorbic acid.

HPLC Analysis of Methanol Extract

The crude extract of the selected medicinal plants was analyzed 
using a SHIMADZU Prominence-i LC-2030 equipped with 
a UV detector and C18 column (dimension 4.6 × 150 mm 
and 5 µm particle size). The flow rate was 1 mL/min, and 
the injection volume was 5 µL. The mobile phase of HPLC 
was solvent A (0.25% orthophosphoric acid in water (v/v)and 
solvent B (methanol)with gradient system of 40% B for 5 min, 
5-10 min, 55% B, 10-15 min, 65% B and 15-20 min, 50% B and 
25 to 30 min, 30% B. The detection was carried out at 254 nm 
and 280 nm.

Statistical Analysis

The analysis of the data was carried out using the SPSS 
version 15, and the graph was plotted using Origin 7.5 software. 
All the analyses were performed in triplicate, and the results were 
expressed as mean value ± standard deviation. A significant 
difference of the data among the parameter was calculated by 
performing one-way (ANOVA)analysis.

RESULTS

Phytochemical, TPC, and TFC

Plant materials were selected based on their ethnopharmacological 
importance [Table1]. Preliminary phytochemical screening of 

selected five traditional medicinal plant materials was carried 
out using the standard protocol described in material and 
methods. The result revealed that methanol and acetone 
extract contains the higher amounts of alkaloids, saponin, 
xanthoprotein, quinone, sterol, and reducing sugar whereas, the 
hexane and water extract absence many of these metabolites 
[Table 2]. It is interesting to note that extracts of Jethimadhu 
along with Panchaule and Pakhanved showed the presence 
of high amounts alkaloids, saponin, quinone, xanthoprotein, 
tannin, and reducing sugar. The TPC of selected medicinal 
plants was expressed as mg GAE/g DWof the sample and 
TFC of medicinal plants was expressed as mg QE/g DW 
weight of the sample and is summarized in Table 3. Results 
revealed that Jethimadhu and Pakhanved methanol extract 
contains 55.2 ± 0.02 and 59.83 ± 0.03 mg GAE/g DW of TPC, 
and 52.37 ± 0.03 and 56.58 ± 0.01 mg QE/g DW of TFC, 
respectively. Among the five medicinal plants extracted with 
a different solvent, the methanol extract showed the highest 
amount of phenolic content followed by acetone extract. The 
lowest amount of polyphenol and flavonoids was observed 
in water and hexane extract; this might be due to the poor 
extraction efficiency of the polyphenolic compounds. As most 
of the flavonoids and polyphenolic compounds are insoluble 
in water and hexane.

Antioxidant Activity

Radical scavenging activity of the crude extract of selected 
medicinal plant materials was evaluated as described in 
material and methods. The percentage inhibition of the 
DPPH radical was found to increase with the increase in 
the concentration of plant extract. It was observed that 
Jethimadhu methanol extract showed 37.30, 51.15, 62.02, 
72.17, and 86.29% inhibition at 20, 40, 60, 80, and 100 µg/mL 
of the extract concentration, respectively. Among all the 
evaluated medicinal plant materials, Jethimadhu showed 
higher antioxidant activity in four different solvents, followed 
by Panchaule and Pakhanved [Figure 1]. The IC50 values 
(concentration required for 50% inhibition)of methanol 
extract of Jethimadhu and standard ascorbic acid was found to 
be 40.23 ± 0.17 µg/mL and 36.15 ± 0.34 µg/mL, respectively. 
On the other hand hexane extract of Satuwa, Pangra, and 
Pakhanved showed the lowest scavenging activity with 

Table 1: List of the selected plants for this study and their traditional uses
Plant species Local name Occurrence Traditional uses Parts used References

Dactylorhiza hatagirea Paanchaule Sub‑alpine and alpine zones 
from (2800‑4200) m

Diabetes, dysentery, chronic diarrheas, fever, 
check bleeding, urinary troubles, etc.

Tuber, Root [21]

Bergenia ciliata Pakhanved Throughout Nepal at an altitude between 
1900 and 2600 months on shady and moist 
rocky slope

Cough, cold, bronchitis, lung disease, kidney 
stone, bladder stone

Rhizome [22]

Paris polyphylla Satuwa 2000‑3000m in Himalayan on Nepal Fever, Headaches, burns wounds mainly to 
neutralize poison

Rhizome [23]

Glycyrrhiza glabra Jethimadhu Sub‑tropical and warm temperate region Lowering cholesterol levels, healing 
respiratory tract disorders and boosting 
immunity levels

Root [24]

Entada phaseoloides Pangra Throughout Sub‑Himalayan tract from 
Nepal, Sikkim, Assam, Bihar, and Orissa at 
1220 months

Rheumatic lumbar, leg pains, sprains and 
contusions

Seeds [25]
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IC50 values 83.71 ± 0.04 µg/mL, 72.78 ± 0.17 µg/mL, and 
73.28 ± 0.1 µg/mL, respectively. The lower antioxidant activity 
of hexane extract can be attributed to a lower extraction 
efficiency of most biologically active phytonutrients.

To further confirm the antioxidant activities of the crude 
extracts, we further investigated the total reducing power of 
medicinal extracts as described in materials and methods. Results 
presented here showed the increase in absorbance at 700 nm with 
the increase in the concentration of plant extract. It is mainly 
due to the conversion of ferric to ferrous ions in the presence 
of reducers in extracts. Further, EC50 valuewas measured to find 

out the effective concentration of the plant extracts to convert 
ferric to ferrous ion. The results are summarized in Figure 2 and 
Table 3. In general, lower the EC50 values higher the reducing 
ability of the extract to convert ferric to ferrous ion form . It was 
observed that methanol and acetone extract of Jethimadhu have 
highest reducing ability with EC50 values 270.39 ± 0.48 µg/mL 
and 288.6 ± 1.05 µg/mL, respectively. On the other hand, water 
and hexane extract of Pangra showed lowest EC50 values 606.87 
± 2.68 µg/mL and 617.6 ± 0.99 µg/mL, respectively. The higher 
reducing power of methanol extract and acetone extract is 
attributed to the presence of various phytoconstituents such as 
alkaloids and flavonoids.

Table 2: Phytochemical screening of the five selected medicinal plant extract
Plants Solvent Alkaloid Saponin Xantho Protein Quinone Sterol Cardiac Glycoside Tanin Terpenoid Reducing sugar

Satuwa Methanol ++ +++ ++ ++ + + + + ++
Hexane ‑ + ‑ + ‑ ‑ ‑ ‑ ‑
Acetone ++ ++ + + + + ‑ ‑ +
Water + + ‑ + ‑ ‑ ‑ ‑ ++

Jethimadhu Methanol +++ ++ ++ ++ + ++ + + +++
Hexane + ‑ ‑ ‑ + ‑ ‑ ‑ +
Acetone + + + ++ + + ‑ + ++
Water + + + ++ ‑ ‑ + ‑ +

Panchaule Methanol + + ++ ++ + + ‑ ‑ ++
Hexane ‑ ‑ + + ‑ ‑ ‑ ‑ ‑
Acetone + + + ++ ++ ‑ ‑ ‑ ++
Water + ++ + ++ ‑ ‑ ‑ + +

Pangra Methanol ++ +++ ++ ++ + ‑ + ‑ ++
Hexane ‑ + ‑ + ‑ ‑ ‑ ‑ ‑
Acetone + ++ + ++ ‑ ‑ + + ++
Water + ++ ‑ + ‑ ‑ ‑ ‑ +

Pakhanved Methanol ++ +++ ++ ++ + ‑ + ‑ ++
Hexane ‑ + + + ‑ ‑ ‑ ‑ +
Acetone + + ++ ++ + ‑ + ‑ ++
Water + + + + ‑ ‑ ‑ ‑ +

Where, (‑) – not detected and (+), (++), and (+++) were relative higher activity

Table 3: TPC, TFC, antioxidant activities of selected medicinal plant materials
Solvent Sample TPC (mg GAE/g DW) TFC (mg QE/g DW) DPPH scavenging IC50 (µg/mL) Reducing power EC50 (µg/mL)

Water Satuwa 1.87±0.03 1.36±0.02 71.2±0.11 458.97±2.96
Jethimadhu 13.4±0.02 11.78±0.01 46.34±0.16 330.28±0.82
Pangra 92±0.01 89±0.01 60.09±0.34 606.87±2.68
Panchaule 2.23±0.02 1.92±0.02 64.15±0.29 413.99±1.04
Pakhanved 13.36±0.02 12.99±0.03 54.9±0.21 504.07±1.73

Methanol Satuwa 21.43±0.02 18.17±0.03 58.4±0.18 417.89±0.52
Jethimadhu 55.2±0.02 52.37±0.03 40.23±0.17 270.39±0.48
Pangra 13±0.01 55±0.03 89.51±0.35 501.46±1.66
Panchaule 32.63±0.02 31.39±0.02 49.81±0.08 333.76±0.73
Pakhanved 59.83±0.03 56.58±0.01 66.62±0.12 419.6±2.05

Acetone Satuwa 4.82±0.02 4.37±0.02 65.82±0.24 441.6±2.08
Jethimadhu 50.34±0.59 47.1±0.03 48.51±0.12 288.6±1.05
Pangra 4±0.02 3±0.02 58.34±0.17 543.58±0.83
Panchaule 29.37±0.03 26.88±0.02 57.8±0.12 369.56±1.05
Pakhanved 47.12±0.03 49.93±0.04 50.27±0.15 487.88±0.91

Hexane Satuwa 6±0.03 2.99±0.03 83.71±0.04 462.62±1.75
Jethimadhu 30.02±0.02 26.75±0.02 45.86±0.31 347.89±0.29
Pangra 1.17±0.01 1.23±0.03 72.78±0.17 617.6±0.99
Panchaule 12.56±0.01 11.68±0.02 56.75±0.1 418.04±1.36
Pakhanved 9.77±0.01 8.14±0.04 73.28±0.1 524.92±1.93

Reference Ascorbic acid ‑ ‑ 36.15±0.34 254.58±1.04

The results of TPC and TFC were expressed in terms of gallic acid/g DW of sample (mg GAE/g) and Quercetin/g DW of sample (mg QE/g). All the 
experiments were carried out for three independent measurements (triplicate, n=3) and results were expressed as mean±SD. TPC: Total polyphenol 
content, TFC: Total flavonoid content, DPPH: 2,2‑diphenyl‑1‑picrylhydrazyl
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Antibacterial Activity

Antibacterial activity of medicinal plant materials extracts 
(1 mg/mL)was evaluated against four microbial strains both 
Gram-positive and Gram-negative, and the results are presented 
in Table 4. The extracts showed a zone of inhibition ranging 
from 10 mm to 13 mm and compared with standard ampicillin 
and kanamycin antibiotics. Comparison of the antibacterial 
activity of selected medicinal plants extract with different 
solvents; it was observed that Jethimadhu revealed good 
antimicrobial activity against both Gram-positive and Gram-
negative species whereas, Pangra, Panchaule, and Pakhanved 
showed the lowest antibacterial activities. Among the four 
solvent extracts evaluated for antibacterial activities, hexane 
extract of all plant materials have least antibacterial activities. It 

clearly indicates that most bioactive components are extracted 
well using methanol and acetone as a solvent.

Identification of Chemical Constituent

The methanol and acetone extract of five selected medicinal 
plants was investigated using HPLC equipped with UV 
detector. The compounds were identified through the 
comparison of the chromatogram of authentic flavonoids 
compounds. HPLC chromatogram of the acetone extract of 
Jethimadhu revealed the presence of diosmetin. Diosmetin 
(3’,5,7-trihydroxy-4’-methoxyflavone)is the aglycone of 
the flavonoid glycoside diosmin (3’,5,7-trihydroxy-4’-
methoxyflavone-7-rhamnoglucoside). Whereas, HPLC 
chromatogram of methanol extract revealed the several 

Figure 1: 2,2-diphenyl-1-picrylhydrazyl scavenging activity of selected medicinal plants (a) methanol extract, (b) water extract, (c) acetone 
extract, (d) hexane extract

dc

b
a
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Table 4: Antibacterial properties of the five medicinal plant extract in four different solvent
Solvent Organism Diameter of zone of bacterial growth inhibition (mm)

Ampr Kanr Satuwa Jethimadhu Pangra Paanchaule Pakhanved

Water Staphylococcus aureus 12.0 11.5 ND 10.5 10.5 11.5 11.0
Bacillus subtilis 13.0 12.5 10.0 11.5 ND 1.01 ND
Klebsiella pneumoniae 14.0 13.5 9.5 12.0 11.5 10.5 10.5
Enterococcus spp. 12.5 12.5 11.0 12.0 ND 11.0 ND

Methanol Staphylococcus aureus 12.0 11.5 10.0 11.5 11.5 12.5 12.5
Bacillus subtilis 13.0 12.5 11.0 12.0 10.5 11.5 13.0
Klebsiella pneumoniae 14.0 13.5 10.5 13.0 12.5 12.0 11.5
Enterococcus spp. 12.5 12.5 11.5 11.5 10.5 12.5 11.0

Acetone Staphylococcus aureus 12.0 11.5 10.5 10.5 10.5 12.0 10.5
Bacillus subtilis 13.0 12.5 12.5 12.5 10.0 11.5 ND
Klebsiella pneumoniae 14.0 13.5 11.0 12.5 12.0 13.0 10.5
Enterococcus spp. 12.5 12.5 11.0 11.0 ND 12.0 ND

Hexane Staphylococcus aureus 12.0 11.5 ND 10.0 10.5 12.0 10.0
Bacillus subtilis 13.0 12.5 ND 10.5 ND 10 ND
Klebsiella pneumoniae 14.0 13.5 10.0 11.0 11.5 11.5 ND
Enterococcus spp. 12.5 12.5 9.5 10.5 9.5 ND ND

Where, Ampr is Ampicillin and Kanr is Kanamycin were used as a positive control in a concentration of 50 µg/mL and ND=Not detected. The 1 mg/mL 
concentration of plant extract was used

Figure 2: Reducing power activity of the selected medicinal plants (a) methanol extract, (b) water extract, (c) acetone extract, (d) hexane extracts

d

c

b

a



Pandey, et al.: Efficacy check of storage medicinal plant material

J Intercult Ethnopharmacol  ●  2017  ●  Vol 6  ●  Issue 4  375

unidentified peaks, revealing the possibilities of having diverse 
flavonoids molecules [Figure 3].

DISCUSSION

Traditional healers in Nepal used the storage plant materials 
for the treatment of several chronic diseases. Many of the 
plant materials are stored for a long period of time at room 
temperature and used in the form of powder and paste. 
Despite the popularity of medicinal plant in Nepal, lacks the 
safety and quality control. In addition, most studies focused 

on fresh plant materials and lacks enough scientific data on 
the dry stored medicinal plant materials. Hence, our objective 
was to evaluate the efficacy of 3 years storage medicinal plant 
materials. Bioactivity of plant material is due to the presence 
of phytonutrients (i.e., bioactive secondary metabolites), 
which are produced by the plant. The major secondary 
metabolites include alkaloids, carbohydrates, flavonoids, 
tannins, terpenoids, and steroids. These metabolites have 
shown potent antioxidant and antibacterial activities. The 
presence of such metabolites in plant materials ascertains the 
medicinal importance. Further, solvent polarity and solubility 
of compounds to be extracted play the vital role for effective 
extraction of bioactive compounds. Hence, four solvents with 
different polarity index have been used for the extraction of 
metabolites. Aqueous, methanol, acetone, and hexane extracts 
were prepared to evaluate the TPC, TFC, antioxidant, and 
antibacterial activities.

Our result shows that storage plant materials contain many of 
these phytonutrients. Presence of various phytonutrients in 
these plant materials extracts imparts the significant of these 
plant species for treatment of different diseases. Furthermore, 
TPC, TFC, antioxidant, and antibacterial activities were 
evaluated and result revealed that Pangra and Satuwa showed 
the least amount of TPC, TFC and antioxidant activities 
in all four solvent extract. Whereas, Jethimadhu extract 
revealed the highest amount TPC, TFC and good antioxidant 
activities. Lowest activities of Pangra and Satuwa might be 
the storage effects. Furthermore, many plant extracts showed 
significant antibacterial activities against both Gram-positive 
and Gram-negative species. Among the four extract tested, 
acetone and methanol extract revealed the highest antibacterial 
activities against the test organism. The higher antibacterial 
activity of methanol and acetone extract could possibly due 
to the higher extraction efficiency of bioactive compounds . 
It is well established that polyphenol and flavonoids possess 
higher antibacterial activities [26]. However, when compared 
with the published data of fresh plant materials collected on 
sites, revealed least biological activities and absences of many 
chemical constituents [14,27-31].

Although these stored plant materials possess several 
phytonutrients when compared with fresh plant materials 
revealed lower in amount and biological activities. The G. glabra 
(Jethimadhu)phenolic content in an aqueous extract from 
fresh plant materials was reported to have 232.0 mg GAE/g 
DW, whereas our result on storage plant material of revealed 
13.40 ± 0.02 mg GAE/g DW, which is much lower than the 
reported data [32]. On the other hand, Gnewali et al. have 
reported 304 mg GAE/g DW of TPC from the methanol extract 
of Berginia ciliate (Pakhanved), whereas our result revealed 
21.43 ± 0.02 mg GAE/g DW, which is also significantly lower 
than reported data [33]. Furthermore, Ravipati et al. have 
reported that water extract of Satuwa has an IC50 value of 19.9 
± 2.12 µg/mL, whereas, our result on storage plant material 
revealed 71.2 ± 0.11 µg/mL, almost 3.5 times lower than the 
fresh plant materials [34]. This clearly indicates that long-term 
storage altered the amounts of chemical constituents as well as 
its biological activities as well.

Figure 3: High-performance liquid chromatography of metabolites (a) 
authentic diosmetin, (b) acetone extract of Jethimadhu, (c) methanol 
extract of Jethimadhu

c

b

a
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HPLC analysis of the acetone extract of Jethimadhu revealed 
the presence of diosmetin, an aglycon of diosmin. Although 
Ravipati et al. have reported the presence of diverse flavonoids 
molecules ( flavone, isoflavanone and prenylated flavonoids) in 
Jethimadhu; we have reported for the first time the presence of 
disometin [35]. We firmly believe that thorough investigation 
will lead to the identification many metabolites in Jethimadhu. 
The identified compounds diosmetin possess several health 
benefits. Androutsopoulos et al. have reported the anticancer 
activity of diosmetin on MDA-MB 468 breast cancer cells 
[36]. Furthermore, Liu et al. have also reported that diosmetin 
inhibits the metastasis of SK-HEP-1 and MHcc97H cells by 
downregulating the expression of MMP 2/9 through the PKC/
MAPK/MMP pathways [37]. Although we identified diosmetin 
in the Jethimadhu extract, plenty of room left in future to 
investigate novel bioactive compounds.

CONCLUSION

The present study revealed dried storage medicinal plants 
materials used by traditional healers for the treatment of 
several diseases in Nepal displayed promising phytochemicals, 
antioxidant activities, and antibacterial activities. Our result 
further revealed that long-term storage plant materials 
decreased the biological activities as well as the amounts 
of chemical constituents. Among the five medicinal plant 
materials used in this study, Jethimadhu extract revealed good 
antioxidant and antibacterial activities as well as the potential 
source of flavonoids diosmetin. In conclusion, the storage effect 
on biological activities and chemical constituents depends on 
the types of plant species. Based on our finding we suggest 
that if plant materials were stored in dark condition at room 
temperature retains its chemical constituents and biological 
activities for certain period of time.
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