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ARTICLE INFO ABSTRACT

Arficle history: The leaves of the sungkai (Paronema canescens) have been used as a traditional medicine to
Received 05 January 2021 treat various diseases. The present study determined the antioxidant, antibacterial. total phenolic
Revised 27 February 2021 content, and flavonoid content of extracts of P. canescens leaves. Fresh leaves of P. canescens
Accepted 20 March 2021 was extracted by maceration using solvents of increasing polarity (n-hexane, ethyl acetate, and
Published online 01 April 2021 methanol). Each extract was tested for antioxidant activity using the DPPH method, antibacterial

activity was tested using the disc diffusion method, analysis of the total phenolic content was
done using the Folin—Ciocilteu reagent, and total flavonoid using the aluminium chloride
colorimetric method. The study showed that the ethyl acetate extract had higher antioxidant
activity than the other extracts with an ICs, of 320 pg/mL. The antibacterial activity test had a
Copyright: © 2021 Muharni ef al. This is an open-  minimum inhibitory concentration (MIC) of 62.5 ug/mL against E. coli and §. aureus for all the
access article distributed under the terms of the  extracts, but only the n-hexane extract showed MIC of 625 pg/mL against 5. ryphi. Betulinic
Creative Commons Aftribution License.  which  a¢id from the n-hexane extract also showed antibacterial activity with MIC of 625 pg/mL. In
permits unrestricted  use.  distribution. and  the analysis of total phenolic and flavonoids, the ethyl acetate extract had higher values than the
reproduction in any medium. provided the original ;e extracts, with values of 68.71 2 0.17 mg Gallic Acid Equivalent (GAE)/g and 229 + 0.05
e G S R mg Quercetin Equivalent (QE)/g for total phenol and flavonoid content, respectively. It can be
concluded that sungkai leaves showed moderate antioxidant activity, moderate antibacterial
activity, and much lower flavonoid content than phenolic content.
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Introduction tic, antidiabetic, anticancer. antihypertensive and anti-hyperlipidemia.
The methanol extract of the P. canencens leaves was reported to have
antibacterial activity against S. mutans, S. thyposa, B. subtilis, and 5.
awreus.' In another study, antimalarial compounds was found in the
acetone extracts of P. canencens leaves.” It is also reported that the
sungkai leaf extract was useful as an insecticide against the larvae of
Plusia sp. The n-hexane and ethyl acetate extract of the P. canescens
N YR e A o stem bark had an antioxidant activity with ICsp in the n-hexane extract
community. Scientific assessment is needed for these medlcu:lal_plamﬁ. 4455 pg/mL and in the ethyl acetate extract of 43.67 ,ugme.m In this
Addl_tlnnally, many freely-sold I_'lerbal proc_lu_cts umm::ts public interest study, we reported antioxidant and antibacterial activities of the
for disease treatment due to their affordabll!t_‘(, pelrcel ved efficacy and fractions from P. canescens leaves .

better tolerance compared to modern medicine.’ However, some of
these herbal products do not have well-documented scientific
information. One of the herbs of traditional medicine is sungkai terials and Methods
(Paronema canescens). Indonesian people traditionally use P.
canescens to treat diseases, such as toothache ,2 fever," stomach ache,
skincare, after 1:hi|dbirlh,'l and malaria’ Its use as a medicine is
especially prevalent in South Sumatra, where the community has
additionally used sungkai leaves to treat warts,” and hypertension.?
Based on literature studies, some scientific information about the
chemical content a ological activity of the P. canencens plant has
been reported. The phytochemical test of an ethanol extract of the
sungkal plant was positive for steroidal, triterpenoid and phenolic
compounds.” The compounds of these phenolic groups are antioxidant
and have various biological activities, such as antibacterial, antidiabe-

Indonesia is a tropical country with high biodiversity, so it is
one of the potential countries for obtaining new bioactive compounds.
Research on the search for bioactive compounds from traditional
medicinal plants is growing, in line with ethnobotanical surveys of
various ethnicities, especially in Indonesia. The survey reported that
some plants have been used for treatment of diseases by the local

Sample collection

The fresh leaves of P. canescens was collected from the Musi
Banyuasin Regency of South S a, Indonesia, in Gclobaﬂl‘?.
The plant was identified as P. canescens by Dr Laila Hanum, head of
the botany laboratory, University of Sriwijaya. A vn:her specimen
has been deposited at the Botany Laboratory in the Biology
Department at the University of Sriwijaya with Voucher specimen
VIC 2704.

H'{H.'HI(JH process

The fresh leaves of P. canescens (12 kg) was extracted using the

maceration method with step gradient polarity usin e solvents n-

*Corresponding author. E mail: muharnimyd @yahoo.co.id hexane, ethyl acetate, and methanol, followed by filtration. This
Tel: (+62) 85381506355 process (of soaking and filtration) was repeated three times.'' The

filtrate was evaporated at 60°C to obtain concentrated extracts. The

Citation: Muharni M, Fedinahayati F. Yohandini H.  Antioxidant, concentrated extracts were weighed and the percentage yields
Antibacterial. Total phenolic and Flavonoid contents of Sungkai leaves calculated.
(Paronema  canescens). Trop 1 Nat Prod Res. 2021; 5(3):528-533.
doiorg/10.26538 /tjnpr/v5i3.18 Determination of antioxidant activity

The antioxidant activity of the extracts was evaluated using the DPPH
Official Journal of Natural Product Research Group, Faculty of Pharmacy, method according to a previous method of Xu er al with some
University of Benin, Benin City, Nigeria. maodifications. Extracts were made in series of different
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concentrations ie. 50; 100; 200; 300; 400; 500; and 1000 pg/mL in
DMSO. From each concentration, 200 u L was taken into a dark le
containing 3.8 mL of 0.05 mM DPPH. The mixture was vortexed for 2
min, then incubated at room temperature for 30 min in the dark. The
study was conducted three times. The absorbance was measured at
517 nm using a UV-Vis spectrophotometer. Ascorbic acid was used as
a positive_control, methanol used as blank (4 mL), and DPPH (3.8
mL) wifffdded to 200 uL of DMSO, which act as the negative
control. The percentage of inhibition was calculated using the formula:
% Inhibition

Absorbance of Control — Absorbance of sample

100
absorbance Control *

Based on the data, a linear regression equation curve was plotted
between the sample concentration and the percent inhibition of the
sample to determine the 1Cs, value.”

Analysis of total phenolic

The extracts total phenolic contents were determined using the Folin
Ciocalteu reagent, following the method described by candra et al'
with slight modifications.  Analysis using a spectrophotometric
method and gallic acid was used as standard. 1.0 mL sample was
added to 2.5 mL of Folin reagent after 5 minutes, 10 mL of 7.5%
Na;COs, incubated for 90 min at room temperature, then the
absorbance was measured at Ay, 760 nm. A standard curve of gallic
acid was made with concentrations of 18; 20; 23; 25; 27; 30 pg/mL.

Determination of total flavonoid content

The total flavonoid content was determined by spectrophotometry
based on reaction with AICI; following the method described by
Amalitc er al'® with slight modifications. Sample extract 1 mL was
added to 4 mL of distilled water and 0.3 mL of 3% NaNO.,, it was
mixed and left for 3 min. Into this mixture, 0.3 mL of 10% AICl; and
2 mL of 1.0 M NaOH was added and homogenized for 5 min.
Quer@llh standard curves were made with a concentration series of
100; 80; 60; 40, and 20 pg/mL and treated the same as the samples
described above. Absorbance fractions and standards were measured
at Amax 310 nm. The blanks are defined as all reagents used without
quercetin or sample, and the measurements were replicated thrice.

Antibacterial activiry rest

The antibacterial screening was carried out by the disc diffusion
method using paper disc with a diameter of 6 mm. The sample
concentrations used in the antibacterial activity test were 4%, 2%, 1%
and 0.5%. Disc paper was dipped at each sample concentration, then
placed on nutrient agar (NA) media that had been inoculated with E.
coli (ATCC 25922), 8. auwrens (ATCC 25923) and §. nyphi (ATCC
19214) bacteria. Incubation at 37 °C for 24 hours. Observations were
made based on the formation of an inhibition zone around the disc

paper.”

Determination MIC

The minimal inhibitory concentrations (MIC) determined by the
micro-dilution method were conducted according to the Clinical and
Laboratory Standards Institute'” with slight modifications. Liquid
culture (30 pL) from each bacterium was inoculated into a plate that
already contained 180 pL (hole 1) and 100 pL (hole 2, etc.) NB
medium and stirred. The isolated compounds were prepared with
concentrations of 125, 62.5,31.25, 15.62,781.39,1.9,0.97,0.48 and
024 pg / mL bacterial samples that were made in wvarious
concentrations were inserted into the plate. Plate holes 11 and 12 were
used for a DMSO nei\ue control and tetracycline (10 mg/mL
concentration) positive control. The cultures were incubated for 24
hours at 37°C. Antibacterial activity was observed by the formation of
a clear solution."

Statistical analysis

Measurements were made in triplicate. Data are prov as mean +
SD. Data were analyzed statistically using ANOVA (a 0.05), followed
by the Duncan New Multiple Range Test (DNMRT) at 0.05.

ISSN 2616-0684 (Print)
ISSN 2616-0692 (Electronic)

Results and Discussion

Fresh sungkai leaves (1.2 kg) were extracted by maceration via
sol with increasing polarity in triplicate. After being concentrated,
the n-hexane extract (15.97 g) was obtained, ethyl acetate extract
(6269 g), and the methanol extract (56.40 g), with yields of 1.33%,
5.22%, and 4.70%, respectively. The product of the ethyl acetate
extract was higher than the other extracts. The higher yield of ethyl
acetate extract implied that the leaves of P. canescens contained more
compounds with high semi-polar property rather than mn—pr and
polar property. Besides that, the higher product is presumably because
ethyl acetate is a semi-polar solvent that can dissolve both non-polar
and polar compounds.'”

Antioxidant activity

The antioxidant activity of the fractions was determined using DPPH
method. Absorbance was recorded at 517 nm. The antioxidant activity
of each extract was expressed as a percentage of inhibition, as shown
in Table 1. Percentage inhibition implies the number of DPPH radicals
absorbed by the test sample. The higher the percentage inhibition, the
more active the test sample.m Table 1 shows that thefdigher the test
concentration, the greater the inhibition wvalue. At the same
concentration (1000 pg/mL), the percentage inhibition of ethyl acetate
extract was 76.14 £ 6.20. It was higher than other extracts, while
ascorbic acid as a standard at concentration 100 pg/mL showed the
percentage inhibition of 93.19 + 0.51 (Table 2). Based on the
statistical analysis of 1 methanol extract and n-hexane extract, the
percentage inhibitions were not significantly different (p > 0.03) but
were significantly different from the ethyl acetate extract (p < 0.05).
The antioxidant activity was influenced by the flavonoid and phenolic
contents in the extract. The Flavonoids will donate hydrogen atoms or
electrons to free radicals to stabilize radical compounds so that the
higher the flavonoid content in the extract, the higher the antioxidant
activity.”' The total flavonoid content has an influence on antioxidant
;n:tivity.'2

Based on the inhibition percentage, the 1Cs, was determined 1.e. DPPH
reduced by 50% upon extract addition. The ]nr value determination 1s
based on the linear regression curve for the relationship between
concentration (x) and the percent mhibition value (y). The data in
Table 3 show that the ethyl acetate extract had the smallest 1Csy value
compared to other extracts (320 pg/mL) and ascorbic acid as a
standard (10.69 u L). The smaller the ICs, value, the more active
the fraction. An extract is categorized as (potentially) a strong
antioxidant if it has an ICs, value of < 200 pg/mL, moderate if
between 200 and 1000 pg/mL and inactive if > 1000 pg/mL.* Based
on the data obtained, only the ethyl acetate extract was classified as a
moderate antioxidant, while the other two extracts were inactive.

The extract belaing to the moderately active category of
antioxidants still can be used as a source of antioxidant because
sometimes the compounds in pure form are more active than in their
extract form. Based on the literature, Rosdiana " reported that the n-
hexane and ethyl acetate extracts of P. canescens stem bark had
bioactivity as an antioxidant with an ICs, n-hexane extract of 44.55
pg/mL and ethyl acetate extract of 43.67 pg/mL. In the leaves of
sungkai, the target of this study, the ICs, value was much greater. This
indicates that the antioxidant activity of the sungkai stems is much
stronger than that of the leaves.

2

Total phenolic and flavonoid content

Determination of the total amount of phenols was carried out in each
extract by using spectrophotometry and the Folin—Ciocilteu reagent.
The total phenolic value of each extract was determined from the
linear regression of the standard curve of gallic acid. The total
phenolic value of the sample (mg GAE/ g}, is shown in Table 4. The
ethyl acetate extract shows the highest total phenolic content of 68.71
+0.17 mg GAE/g than the other extracts.

Determination of total flavonoids by cnl(mlelry was based on the
formation of a flavonoid-AlCl; complex. The total flavonoid content
(TFC) of the extract was determined from the regression equation of
the quercetin calibration curve and the flavonoid value in mg quercetin
to dry weight of the sample (mg QEfg). The highest level of
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flavonoids was indicated by the ethyl acetate extract compared to the
other extracts with a total flavonoid value of 2.29 + 005 mg QE/g.
The highest value of total polyphenol and total flavonoid obtained
from the fresh sarcocarp of C. multiflorus was extracted by ethyl
acetate.” The amount of total polyphenol and total flavonoid is
significant, which might indicate that most of the polyphenols and
flavonoids were more soluble in a less polar solvent, such as ethyl
acetate ™ This finding confirmed that the polyphenol and flavonoid are
more soluble in a semi-polar solvent such as ethyl acetate.

The data in Table 4 also show that the total phenolic content was
much higher than the flavonoid content in every extract. The higher
the phenolic fraction content, the higher the total flavonoid levels.
Flavonoids include phenolic compounds in addition to other
compound groups. Data in Table 3 show that the low levels of
flavonoids from each extract were deficient. Based on literature
studies, the levels of flavonoids in the sungkai leaf extracts were
deficient. Agbo er al* repnn3 samples from parts of medicinal
plants from Nigeria and result showed that E. prostrate, P. bifurcatum
and A. platyl on had high total phenolic_content (97.77 £ 0.77,
8762 1.22 and 8233 030 mg GAE/g)fl  P. bifurcarum had
the high flavonoid content (648.67 = 123 mg QE/g).  The ratio of
flavonoids to total phenolic content was determined as the fraction that
contains the most flavonoid compounds. The data showed that the
three extracts gave a ratio of < 1, indicating a low level of flavonoids.
Flavonoids are known to have various biological effects, including
antibacterial, antioxidant, antidiabetic, antihypertensive, anti-tumour,
anticancer activity, among others. The high phenolic and flavonoid
contents in an extract usually indicates high antioxidant activity.
Kristinaningsih er al® reported similar results of phytochemical
screening of phenolics with antioxidant activity value exhibited by
ethanol extract of Alewrites moluccana leaves. Our result concludes
that low levels of flavonoids correspond to low antioxidant activity of
each extract.

Antibacterial activity

The activity value is expressed as the inhibition zone diameter (clear
zone). ThefSinti-bacterial screening was carried out on the three
extracts, as shown in Table 5. The results showed that the antibacterial
activity of all extracts had an inhibition zone diameter ranging from
TT7£0.1-9.1 £ 0.4 mm at test concentrations of 500 pg/mL to 4000
pg/mL.  DMSO, the negative control, had no inhibition zone. The
antibacterial properties of the extract of P. canescens are also thought
to be related to the chemical content of flavonoids and phenolics in the
extract.” In general, the diameter of the inhibition zone is greater if the
concentration 1s higher. However. in several test concentrations, It was
seen that the difference in concentration did not have a significant
difference in inhibition zone diameter values (p > 0.05). The
antibacterial activity of the methanol extract was lower than ethyl
acetate and n-hexane extracts: however, the n-hexane and ethyl acetate
extracts' inhibition zone diameter was not significantly different. The
data in Table 5 also show that the extracts of anol, ethyl acetate
and n-hexane had an antibacterial activity that was not significantly
different (p > 0.05) against the three tested bacteria. Based on the
Erature, antibacterial activity was classified into strong activity if the
mhibition zone diameter was ]U—2ﬂam, moderate activity if 5-10
resistance to the three tested bacteria up to a test concentration of 500
pg/mL.

The result of the MIC ue is shown in Table 6. The results showed
that all extracts gave MIC value of 62.5 pg/mL for E. coli aS.
aureus, for the §. ryphi bacteria, only the n-hexane extract gave MIC
value of 62.5 pg/mL while the other extracts gave MIC value of 125
p,lgme.’The extract is stated as antibacterial if it gives MIC value <100
ugImL.'“ Based on this data, the three extracts are categorized as
active against E. coli and S. awrens with MIC value of 62.5 pg/mL
while against S. ryphi, only n-hexane extract showed antibacterial
activity. Extracts obtained from ethyl acetate and methanol showed
weak activity with MIC value of pg/mL. mm, and weak if it had
an inhibition zone diameter of < 5 Based on this criterion, all
the extracts of P. canestens leaves have moderate antibacterial activity
against all bacteria tested.

ISSN 2616-0684 (Print)
ISSN 2616-0692 (Electronic)

Table 1: The influence of the sample's concentration on DPPH
inhibition of leaves fractions methanol, ethyl acetate, and n-
hexane P. canescens

Concentration Inhibition percentage (% I) £ SD
(prg/mL) n-Hexane Ethyl acetate Methanol
50 2469025 28132451 15.95 £ 1.65°
100 2530+038° 4386256 1941 +0.14°
200 2592+007° 47422319  2481+028°
300 2764x077" 50732144 2740 20.60"
400 2850+ 018" 53802765 2813033
500 31332128° 63272314 2887 £087"
1000 90 +340° 76.14 £620° 4226+ 196

Numbers followed by the same subscript indicate not significantly
different according to Duncan New Multiple Range Test (DNMRT)
3%.; The experiments were repeated at three times, SD: Standard
deviation.

Table 2: The influence of standard ascorbic acid concentration
on DPPH inhibition

Concentration (pg/mL) % inhibisi
625 4010%132°
12.5 5216=+041"
25 7505+ 12%
50 93.152061"
=100 9519 £051"

Numbers followed by the same subscript indicate not significantly
different, The experiments were repeated at three times, SD: Standard
deviation

Table 3: Inhibition concentrations of 50% of DPPH

Fraction ICs) (pg/mL) Antioxidant
category :

n-Hexane 1567 Inactive

Ethyl acetate 320 moderate active

Methanol 1281 Inactive

Standard 10.69 Strong active

Ascorbic acid

*strong: IC value < 200 pg/mL, moderate 1Cs; : 200 and 1000 pxg/mL
and inactive ICs: = 1000 pg/mL.

Table 4: Total phenolic and flavonoids contents of {ractions P.
canescens

Fractions Total Phenolic Flavonoid Ratio F/P
(mg GAE/g) (mg QE/g)
n-Hexane 928 =008 077+013 0.083
Ethyl 6871 £0.17 229 +005 0.033
acetate
Methanol 2430 £0.17 192 +0.03 0.079

The experiments were repeated at three times, SD: Standard
deviation, F: Flavonoid, P: Phenolic.
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Table 5: Antibacterial activity of fractions the leaves of
P.eanescens

Fractions Concentration (pg/mL) Zone of inhibition (mm) £ SD

E. coli 8. aureus 8. typhi

Methanol 4000 B6=0.1 8803 101+ 0.6
2000 8305 86027 9202
1000 81+02 8.5+0.1° 79+09
500 77£01° 79=+1.1° 7.3x02

8008 8701
7904 8105

Ethyl acetate 4000 89+0.107
2000 BR+0.09

1000 8606 7705 7504
500 8004 7.6 0.1 7.1£0.1
Hexane 4000 9.1 +04° 88=04 92+08
2000 89+03° 85+03 8702
1000 8205 8.3+0.2 8.2+0.1

500 T8+03 8102 7906

Control NI NI NI

Control: 10 % DMSO, NI' : No inhibition Numbers followed by the same
subscript indicate not significantly different according to Duncan New
Multiple Range Test (DNMRT) 5%.; Experiments were repeated at least
three times. Data are presented as Mean = SD, SD: Standart deviation.

ISSN 2616-0684 (Print)

ISSN 2616-0692 (Electronic)
The methanol extract of the P. canescens leaves was reported to have
antibacterial activity against §. mutans, §. thyposa, B subtilis, and 5.
awrens with MIC of 10000 pg/mL for 8. murans, an MIC of 15000
pg/mL for 8. thyposa and B. subtilis, and 20000 pg/mL MIC for
S.aureus” In this study, it was found that all extracts still provided
Separation and purification of the n-hexane extract using column
chromatographic techniques was able to obtain pure compounds,
which was identified as betulinic acid ** The antibacterial activity test
of the isolated compound is shown in Table 6. The MIC values for
all three extracts against the three bacteria are presented in Table 6.
The results showed that all fractions had a MIC of 62.5 pg/mL for E.
coli and S.ﬂn‘em‘ For the S. ryphi bacterium, only the n-hexane
extract had MIC value of 62.5 pg/mL; the others had MIC value 125
pg/mL. In Table 7, it was shown that the inhibition zone diameter
increases with concentration of the test compound. Statistical analysis
showed that the values were not significantly different at different
concentrations of the inhibition zone (p > 005). The isolated
compound has antibacterial activity with MIC of 125 pg/mL with an
inhibition zone rneler of 75 £ 0.1-8.2 £ 1.2 mm against the three
tested bacteria. Statistical analysis showed no significant difference
among the bacteria (p > 0.05). The antibacterial activity of the pure
compound was compared to the n-hexane extract. The antibacterial
activity of the isolated compound was observed to be higher than that
of the extract. This shows that the compound is more active in its pure
form than when present in an extract. The MIC of the pure compound
was determined by the dilution method (Table 8).
The MIC value was determined based on the formation of a clear
solution. Table 8 shows that at concentration of 625 pg/mL, a clear
solution was formed for all tested bacteria, while at a concentration of
3125 pg/mL. a cloudy mon was formed. It was concluded that the
isolated compound had a MIC value of 62.5 pg/mL against the three
tested bacteria (E. coli, S.aureus, and §. ryphi).

Table 6: Determination MIC value of fractjoalcavcs of P. canescens

Concentrations (pg/mL)

31.25 15.62 7.8 390 1.95 0.97

Fractions Bacterial
125 625
Methanol E. coli +
S.aureus +
S.typhi +
Ethyl acetate E. coli +
S.aureus +
S.typhi +
n-Hexane E. coli +
S.aureus +
S.typhi +
+:clear  -: blurry

Table 7: Antibacterial activity of betulinic acid from the n-hexane fraction leaves of P.canescens

Sample Concentration (pg/mL) Zone of inhibition (mm) + SD
E. coli S. aureus S. typhi
1000 10313 98+ 11" 98=03"
Betulinic acid 500 101 216" 92+14" 89+0.1°
250 T8=0.1" 8.8 +08" 84017
125 75017 8.7 +1.9° 82+12°

MNumbers followed by the same subscript indicate not significantly different according to Duncan New Multiple Range Test (DNMRT) 5% .
Experiments were repeated at least three times. Data are presented as Mean = SD, SD: Standart deviation
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Table 8: Dclcrminal]ﬁ MIC value of betulinic acid

Sample Bacterial Concentrations (pg/mL)
125 625 31.25 15.62 7.8 390 1.95 0.97
Betulinic acid E. coli + + - - - - - -
§.aureus + + - - - - - -
S. oyphi + + - - - - - -
+:clear -: blurry
Conclusion 8. Muharni M. Fitrya F. Nurmaliana R. Phytochemical

All extracts of the leaves from sungkai (P. canescens) show weak
antioxidant activity and moderate antibacterial activity. The sungkai
leaves also have much lower levels of flavonoids than phenolics.
Because of the complexity of natural phytochemicals in the extract,
pure compound was also assessed for the overall antioxidant and
antibacterial potential of P. canescens leaves.

Conflict of interest

The authors declare no conflict of interest.

Authors® Declaration

The authors hereby declare that the work presented in this article 1s
original and that any liability for claims relating to the content of this
article will be borne by them.

Acknowledgements

The authors are thankful to the University of Sriwijaya Indonesia for
funding this research Professional excellent Research Grant Program
2020, contract no 0174.07/UN9/SB3.LPPM.PT/2020 and to the
Department of Chemistry for the facilities provided.

References

54

Prakash J. Prasad DN, Shahnaz M, Dev D. Herbs as
traditional medicines: A review. J Drug Deliv Ther. 2018:
B(5):146-150.

Thomas ANS. Traditional medicinal plant. Yogyakarta,
Kanisius; 1993,

Kusriani RH, Nawawi A, Turahman T. Antibacterial
activity test extract and fractions the stem bark and leaves
of sungkai (Peronema Canescens lack) Staphvlococcus
aureus ATCC 25923 and Escherichia coli ATCC 25922, ]
Pharm Galenika. 2015; 2:8-14.

Yani AP and Putranto MH. Examination of the sungkai’s
young leaf extract (Peronema canescens) as an antipyretic,
immunity, antiplasmodium and teratogenicity in mice (Mus
musculus). Int 1 Sci Eng. 2014: 7(1):30-34.

Ibrahim A and Kuncoro H. Identification of secondary
metabolites and antibacterial activity of sungkai (Peronema
Canescens Jack)) leaf extract against some Pathogenic
bacteria. J Trop Pharm Chem. 2012; 2(1):8-18.

Harmida § and Yuni VF. Study Etnophytomedical in
Lawang village, Mulak Ulu district, Lahat South Sumatera.
T SciRes. 2011; 14(1):42-46.

Yustian I. Muharni S, Zulaicha, S. Arbi, M. Special
research on the exploration of ethnomedicine and local
community medicinal plants in Indonesia (ethnic Musi)
Palembang. Ministry of Health Republic of Indonesia;
2012.

10.

20.

screening for antioxidant and antibacterial activity of
traditional medicinal plant in Indonesia (ethnic Musi)
Palembang. Minisiry of Health Republic of Indonesia;
2016.

Kitagawa I, Simanjuntak P, Hori K, Nagami N, Mahmud T,
Shibuya H, Kobayashi M. Indonesian medicinal plants. VII
seven new clerodane-type diterpenoids, peronemins AZ,
A3_BI.B2, B3, Cl and DI from the leaves of Peronema
canescens  (Vebenaceae). J Chem Pharm Bull. 1994;
42(5): 1050-1055.

Rosdiana NA. The active antioxidant fraction from the
extract of sungkai (Peromema canescens Jack.).
Department of forest results, faculty of forestry, A griculture
institute of Bogor, Indonesia 2014.

Muharni M, Elfita E, Yohandini H, Julinar J Yasrina Y,
Miranti M. Chemical constituents from stem bark of
Flacourtia rukam Zoll. & Mar and their antioxidant
activities. Sains Malays. 2019: 48:1899-1906.

Xu YB, Chen LG, Guo MQ. Antioxidant and anti-
inflammatory activities of the crude extracts of from Kenya
and their correlations with flavonoids. Antioxid. 2019; 8:1-
12.

Bourhia M, Laasri FE, Moussa S1, Ullah R, Bari A, Ali 88,
Aghmih K, Said AAH, Mzibri E, Said G, Khlil N, Benbacer
L. Phytochemistry, antioxidant activity, antiproliferative
effect and acute toxicity testing of two Moroccan
aristolochia Species. ] Evidence-Based Compl Altern Med.
2019; 1:1-8.

Chandra S, Shabana K, Bharathi A, Hemant L, Min HY,
Mahmoud A. ElSohly, Ikhlas Akhan. Assessment of Total
Phenolic and Flavonoid Content, Antioxidant Properties,
and Yield of Aeroponically and Conventionally Grown
Leafy Vegetables and Fruit Crops: A Comparative Study. J.
Evid-Based Compl Altern Med. 2014; 253875:1-9.

Amalich S, Fadili K, Fahim M, Hilali FEL, Zair T.
Polyphenols content and antioxidant power of fruits and
leaves of Juniperus phoenicea L. From Tounfite (Morocco).
Moroccan J Chem. 2016; 1:177-186.

Mounyr B, Moulay S, Saad KI. Methods for in virro
evaluating antimicrobial activity: A Review. ] Pharm Anal.
2016 6:71-79.

CLS1. Performance Standards for Antimicrobial Disk
Susceptibility Tests. Approved Standard. 12th ed. Volume
35. Clinical and Laboratory Standards Institute, Wayne, PA,
USA: 2015.

Ullah N, Parveen A, Bano R, Zulfigar I, Maryam M, Jabeen
3, Liagat A, Ahmad S. In vitre and in vivo protocols of
antimicrobial bioassay of medicinal herbal extracts: A
review. Asian Pac J Trop Dis. 2016: 6(8):660-667.

Geller BD, Dreyfus BW, Gouvea J, Sawtelle V, Chandra
Turpen C, Redish EF. Like Dissolves Like Unpacking
Student Reasoning About Thermodynamic Heuristics,
PERC Proceedings; 2013,

Fitriana WD, FErsam T, Shimizu K, Fatmawati S.
Antioxidant activity of Moringa oleifera extracts. Indones J
Chem. 2016; 16(3):297-301.

532

© 2021 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License




2
2

Trop J Nat Prod Res, March 2021; 5(3):528-533

Behera SK. Phytochemical screening and antioxidant
properties of methanolic extract of the root of Asparagus
racemosus Linn. Int 1 Food Prop. 2018; 21(1):2681-2688.
Molyneux, P. The use of the stable free radical
diphenylpicrylhydrazyl (DPPH) for estimating antioxidant
activity. J Sci Technol. 2004; 26(2):211-219.

Liu X, Jia J, Jing X, Li G. Antioxidant activities of extracts
from sarcocarp of Cotoneaster multiflorus. Hindawi J
Chem. 2018; 4619768:1-7.

Agbo MO, Uzor PF, Akazie-Nneji UN. Eze OCU, Ogbatue
UB. Mbaoji EC. 2015. Antioxidant, Total Phenolic and
Flavonoid Content of Selected Nigerian Medicinal Plants. J
Pharm Sci. 2015; 14(1):1-7.

Kristiningrum N, Eka AA, Dwi KP. Phytochemical
screening, antioxidant and antibacterial activities of ethanol
extract and fractions of Aleurites moluccana (L)) Willd.
leaves. Trop J Nat Prod Res. 2020; 4(11):895-898.

30.

ISSN 2616-0684 (Print)
ISSN 2616-0692 (Electronic)

Adamezak A, Ozarowski M, Karpinski TM. Antibacterial
Activity of Some Flavonoids and Organic Acids Widely
Distributed in Plants. I Clin Med. 2019; 9(1):109.

Davis WW and Stout TR. Discplate method of
microbiological antibiotic Assay. J Microbiol. 1971
22:666-670.

Chandra R, Vinay D, Kumar 8, Abhimany KJ. Detection of
antimicrobial Activity of Oscimuon sanctum (Tulsi) &
Trigonella foenum graecum (Methi) against some selected
bacterial & fungal strains. Res J Pharm Biol Chem Sci.
2011 2(4):809-813.

Muharni F, Heni Y, Fahma R, Nadya APP. 2021,
Anticholesterol activity of betulinic acid and stigmasterol
isolated from the leaves of sungkai (Paronema canesten).
Int J Appl Pharm, 2021; 13(2):198-203.

Fruit) Seed in a Rat Model of Diabetes. BioMed Res Int.
2017, 2017.

533

© 2021 the authors. This work is licensed under the Creative Commons Attribution 4.0 International License




Antioxidant, Antibacterial, Total Phenolic and Flavonoid
Contents of Sungkai Leaves (Paronema canescens)

ORIGINALITY REPORT

15, 164 12«

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS

STUDENT PAPERS

PRIMARY SOURCES

innovareacademics.in

Internet Source

3%

www.medjchem.com

Internet Source

3%

ojs.jmolekul.com

Internet Source

T

www.degruyter.com

Internet Source

T

sc.kku.ac.th

Internet Source

T

Submitted to University of Nigeria

Student Paper

T

www.frontiersin.org

Internet Source

T

www.ajol.info

Internet Source

T

6
8
9o

pdfs.semanticscholar.org

Internet Source

T




www.banglajol.info 1 o

Internet Source

Matthias Onyebuchi Agbo, Philip Felix Uzor, 1 o
Uchenna Nneamaka Akazie Nneji, Chidozie ’
Uzoma Eze Odurukwe et al. "Antioxidant,

Total Phenolic and Flavonoid Content of
Selected Nigerian Medicinal Plants", Dhaka
University Journal of Pharmaceutical Sciences,
2015

Publication

Exclude quotes On Exclude matches <1%

Exclude bibliography On



