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ABSTRACT Research Article
Medicinal plants in the world are natural antioxidant sources as
they contain some secondary metabolites such as phenolic acids and Article History
flavonoids. Therefore, they are used to prevent or treat many Received - 31.12.2020
diseases in many parts of the world. However, the use of Accepted »09.04.2021
antioxidants in cancer treatment is still controversial. Accordingly,
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the phenolic composition and antioxidant potential of the ethanol
extracts of Momordica charantia L. (Cucurbitaceae) and Datura
stramonium L. (Solanaceae), which are used traditionally in Turkey
and have cytotoxic potential on human cancer -cells, were
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investigated. The antioxidant assays (DPPH, metal chelating, Total phenolic and  flavonoid
phosphomolybdenum, and ferric reducing power) were applied to the ;});ieél b

ethanol extracts of the fruits of M. charantia and the leaves of D.
stramonium. The total phenolic and flavonoid contents were
determined. The phenolic compounds contained in ethanolic extracts
were identified using HPLC method. Fifteen phenolic compounds
were identified in the extracts. Caffeic acid was the major
constituent in both extracts. The amount of caffeic acid was detected
to be 6282.51 and 15183.36 pg g extract in M. charantia extract and
the D. stramonium extracts, respectively. D. stramonium leaf extract
showed higher antioxidant activity than M. charantia fruit extract
and this activity may be associated with high phenolic compound
concentrations. Hence, further studies about screening of bioactive
compounds from various part of these plants will be a great
importance for obtaining of source of novel natural antioxidants.

Momordica charantia ve Datura stramonium Etanol Ekstraktlarinin Antioksidan Aktivitesi ve Fenolik
Kompozisyonu

OZET Aragtirma Makalesi
Dinyadaki tibbi bitkiler, fenolik asitler ve flavonoidler gibi bazi

sekonder  metabolitler igerdikleri igin dogal antioksidan Makale Tarihgesi
kaynaklaridir. Bu nedenle diinyanin pek ¢ok yerinde bir¢ok hastalig: Gelig Tarihi  :31.12.2020
onlemek veya tedavi etmek igin kullamilmaktadirlar. Bununla Kabul Tarihi :09.04.2021
birlikte, antioksidanlarin kanser tedavisinde kullanimi1 hala

tartismalidir. Bu dogrultuda, Turkiye'de geleneksel olarak Anahtar Kelimeler

kullanilan ve insan kanser hiicreleri tizerinde sitotoksik potansiyele
sahip Momordica charantia L. (Cucurbitaceae) ve Datura
stramonium L. (Solanaceae) 'un etanol ekstraktlarimin fenolik
bilesimi ve antioksidan potansiyeli arastirilmigtir. Antioksidan
deneyler (DPPH, metal selatlama, fosfomolibdenyum ve demir
indirgeme giicti), M. charantianmin meyvelerinin ve D.
stramonium'un yapraklarinin etanolik ekstraktlarina uygulanda.
Toplam fenolik ve flavonoid igerikler belirlendi. Etanolik
ekstraktlarda bulunan fenolik bilesikler HPLC yontemi kullanilarak
tespit edildi. Ekstraktlarda on bes fenolik bilesik tanimlandi. Kafeik
asit, her iki ekstraktta da ana bilesendi. M. charantia ekstrakti ve D.
stramonium ekstraktinda kafeik asit miktarlari sirasiyla 6282.51 ve
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15183.36 pg gt olarak tespit edildi. D). stramonium yaprak ekstrakti,
M. charantia meyve ekstraktindan daha yiiksek antioksidan aktivite
gosterdi ve bu aktivite yiksek fenolik bilesik konsantrasyonlar: ile
baglantili olabilir. Bu nedenle, bu bitkilerin ¢esitli kisimlarindan
biyoaktif bilegsiklerin taranmasi ile ilgili daha ileri ¢aligmalar, yeni
dogal antioksidan kaynaklarinin elde edilmesi i¢in biiylik o6nem

tasiyacaktir.
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INTRODUCTION

Free radicals are generated by mitochondria,
peroxisomes, inflammatory processes, ischemia and
physical exercise during normal metabolism (Lobo et
al., 2010). It is known that the balance between the
production and neutralization of Reactive Oxygen
Species (ROS) with antioxidant systems is essential.
When an imbalance occurs, cells can be exposed to
oxidative stress due to increased ROS production
(Krishnaiah et al., 2011; Lépez-Alarcén and Denicola,
2013). This imbalance might harm molecules (e.g.
nucleic acids, lipids, proteins,), causing metabolic
disorders and diseases like diabetes, cancer,
atherosclerosis, neurological disorder, rheumatoid
arthritis, hypertension stroke due to oxidative stress
(Carocho and Ferreira, 2013; Alam et al., 2013).

Plants produce secondary metabolites with different
biological and pharmacological properties. Due to
this, antioxidant molecules, which may be obtained
from fruits and vegetables, are important to keep
oxidative balance (Armendariz-Barragan et al., 2016).
In this way, the identification of compounds is an
important study field together with their isolation
(Rajendran et al., 2014).

Momordica charantia L. (Cucurbitaceae), which is a
common plant in tropical and sub-tropical regions,
including Brazil, India, China, Africa, Australia and
Turkey (Krishnaiah et al., 2011; Giines et al., 2019),
are known as bitter melon or bitter gourd. M.
charantia has been widely used as food and medicine
and contains a great diversity of secondary
metabolites such as polyphenols, flavonoids,
triterpenoids, saponins and alkaloids. Its diverse
biological activities include anti-diabetic, anti-cancer,
anti-inflammatory, antimicrobial, anti-helminthic,
antioxidant and anti-ulcer activities (Villarreal-La
Torre et al., 2020). Studies on M. charantia have
revealed that its components with pharmaceutical
importance are phenolic compounds and triterpenes
(Cuong et al., 2018).

Datura L. genus is a member of Solanaceae, possesses
poisonous properties, and is represented in Turkey by
three species, Datura stramonium L., D. metel L.. and
D.innoxia Mill. Datura stramonium L. 1is a
widespread medicinal herbaceous plant throughout
the World, which is commonly known as thorn-apple
or jimson weed (Oz Arik, 2017). Researches have

determined that D. stramonium contains alkaloids,
phenols, glycosides, tannins and saponins. Alkaloids,
atropine, and scopolamine are the primary
biologically active substances in D. stramonium.
Some medicinal features of D. stramonium containing
its different activities like antimicrobial, anti-
inflammatory, antioxidant, anticancer, antiviral,
antiepileptic, antiasthmatic, insecticidal, and
analgesic were investigated (Singh and Singh, 2013;
Al-Snafi, 2017; Alper, 2019).

Although studies have been conducted on the
alkaloids of D. stramonium (Berkov et al., 2006; El
Bazaoui et al., 2011; Ally and Mohanlall, 2020),
studies regarding 1its phenolic compounds are
relatively few. It is known that the biosynthesis and
accumulation of secondary metabolites depend upon
different environmental factors as well as genetic,
ontogenic, morphogenetic features. Content of
different secondary metabolites does not stay steady
since several biotic (fungi, bacteria, nematodes, etc.)
and abiotic (location, temperature, soil, etc.) factors
play a significant role in their synthesis (Verma and
Shukla, 2015). Also, the uses of antioxidants in cancer
therapy have still been debated (Fuchs-Tarlovsky,
2013; Dastmalchi et al., 2020). Among the ethanolic
extracts of the aerial parts of M. charantia (Giines et
al.,, 2019) and D. stramonium (Alper, 2019) collected
from Edirne, it was determined that the fruit extract
of M. charantia and, the leaf extract of D. stramonium
have more cytotoxic potential on human cancer cells
tested, unlike seed extracts. All these factors
considered, we aimed to determine phenolic contents
of ethanol extracts of M. charantia fruits and D.
stramonium leaves from Edirne (Turkey) and also to
assign their potential antioxidant properties. In
addition, for two extracts obtained from similar
geography originating from our country, with this
study, the potential of D. stramonium extract, whose
bioactive properties are less known than M. charantia
extract, may able to evaluated comparatively.

MATERIALS and METHODS
Chemicals

All chemicals and reagents used in the antioxidant
assays were bought from Sigma-Aldrich (Germany)
and Merck (Germany).
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Plant Materials and Extraction

M. charantia and D. stramonium were gathered from
the Center of Edirne-Turkey in 2015. M. charantia
and D. stramonium were collected from Hidiraga
village and, Istasyon neighbourhood and its
surroundings, respectively. The botanical identity of
the both species was authenticated by Prof. Dr.
Fatma Giines from Trakya University (Edirne,
Turkey). Voucher specimens were preserved at her
herbarium. The fruits of M. charantia and the leaves
of D. stramonium were air-dried in shadow, brought
separately into fine powder. These plant parts were
individually extracted with ethanol. The filtered
extracts were concentrated with a rotary evaporator
(IKA RV10D, Staufen, Germany).
After the lyophilization process, the crude extracts
were placed in light-protected bottles and stored at -
20°C until use.

Antioxidant Activity Assays

DPPH Radical Scavenging Activity: For studied of the
DPHH (2,2-diphenyl-1-picrylhydrazyl) activity of the
extracts, each extract solution (1 mL) was mixed with
methanolic DPPH radical solution (0.004%, 4 mL).
Then, the mixture was left to incubate at room
temperature for 30 minutes protected from light. The
same processes were done in the standard Trolox. The
absorbances at 517 nm were taken. The radical
scavenging activity of the extracts was given as
equivalent of Trolox (mg TEs g extract) (Ceylan et
al., 2016).

Ferric Reducing Antioxidant Power (FRAP) Assay:

The method was done by the method of Zengin and
Aktumsek (2014) after slight modifications. Sample
solutions were mixed with freshly prepared working
FRAP reagent (acetate buffer-0.3 M, TPTZ (2,4,6-
tripyridyl-s-triazine—10 mM, FeCIs—20 mM). After 30
minutes of incubation at room temperature was
completed, the absorbance at 593 nm was recorded.
The same procedures were achieved for Trolox, which
is used as a standard. FRAP activity of the extracts
was reported as equivalents of Trolox (mg TEs g!
extract)

Phosphomolybdenum  Assay: 'Total antioxidant
capacities of the extracts were evaluated by
phosphomolybdenum method explained by Berk et al.
(2011). In short, each sample solution was reacted
with reagent solution (0.6 M H2SO4, 28 mM NasPOs
and 4 mM (NH4)2:MoO4), and held at 95°C for 90
minutes. The absorbance at 695 nm was recorded
after each mixture was brought to room temperature.
The antioxidant property of each extract was given as
Trolox equivalents (mg TEs g'! extract).

Metal Chelating Activity - For this assay, sample

solutions were mixed with FeCl: solution (0.05 mL, 2
mM). The absorbance of the reaction starting after
adding 5 mM ferrozine was read at 562 nm following
incubation at room temperature for 10 minutes. The
results for the extracts were stated as EDTA (mg
EDTAEs g'! extract) equivalents (Zengin et al., 2016).

Total Phenolic and Flavonoid Contents

Colourimetric assays were employed to achieve total
phenolic and flavonoid contents in the extracts (Ozay
and Mammadov, 2016). Folin—Ciocalteu reagent (1
mL) was mixed with the extract (I mg/mL) and
sodium carbonate (2%). After 2 h incubation, the
formation of the coloured mixture is determined
spectrophotometrically at 760 nm and the total
phenolic content was given as gallic acid equivalents
(mg GAEs g1). After mixing the extract solution (1
mL) with an equal volume of aluminium trichloride
solution (1mL), the absorbance at 415 nm was read.
The outcomes were reported as quercetin equivalents
(mg QEs g1 of extract).

Phenolic Compound Analyses

Analysis of phenolic contents of the extracts was
conducted by reversed-phase High Performance
Liquid Chromatography (RP-HPLC, Shimadzu,
Japan) according to the procedure of Caponio et al.
(1999) with some modifications. HPLC system was
furnished with pump (LC-20AT), Photo-diode array
detector (SPDM20A), and auto sampler (SIL-
20ACHT). The analysis was done with the C-18
column (Agilent Eclipse XDB, 250 mm X 4.6 mm, 5
pm) by a mobile phase at 30°C. The mobile phase
consisted of a mixture of two solvents, solvent A (the
formic acid solution 3%) and solvent B (methanol). 0.2
g of sample dissolved in the mobile phase were
filtered (0.45 um) before injection (10 uL) into the
HPLC. The gradient conditions were as stated in a
previous study (Alper et al.,, 2021). 15 compounds
shown 1in Table 2 were standards. Phenolic
compounds in the extracts were given as ug per gram
of the extract.

Statistical Analysis

Statistical analysis was done with the software SPSS
version 22.0 program. Statistical significance between
the extracts was analyzed with One-Way ANOVA and
Tukey’s multiple comparison test. Data were
presented as a mean =+ SE. Significance was
considered as *P<0.05.

RESULTS and DISCUSSION

Determination of Antioxidant
Phenolic and Flavonoid Contents

Capacity, Total

The different antioxidant assays were performed with
the ethanol extracts of the fruits of M. charantia and
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the leaves of D. stramonium. The results of these
assays are presented in Table 1. All antioxidant
assays applied in our study were significantly

different between the two plants (/X 0.05). D.
stramonium extract had higher antioxidant activity
compared to M. charantia extract.

Table 1. Antioxidant activities of M. charantia and D. stramonium extracts (mean + SE)
Cizelge 1. M, charantia ve D. stramonium ekstraktlarinin antioksidan aktiviteleri (ortalama + SE)

Plants DPPH FRAP assay Phosphomolybdenum assay Metal chelating activity
(mg TEs g1) (mg TEs g1) (mg TEs g1) (mg EDTAEs g1)

M. charantia 50.07+0.18P 57.32+0.23b 41.02+0.13P 08.47+0.02P

D. stramonium 63.1941.022 71.02£1.102 65.11+0.352 21.524+0.092

TEs: Trolox equivalents, EDTAEs: EDTA equivalents. Different letters in each column demonstrate significant difference

(* < 0.05)

Also, the total phenolic and flavonoid contents for
each extract were detected. Total phenolic and
flavonoid contents of the ethanolic extracts of M.
charantia and D. stramonium were given in Figure 1.
When these results were examined, the ethanolic
extract obtained from D. stramonium was determined

to have the highest total phenolic content (25.77 mg
GAEs g1). Total flavonoid contents of the extracts
from these plants were not significantly different
(P>0.05), but their phenolic contents were
significantly different (7< 0.05) (Figure 1).

® Total phenolic content (mg GAEs g'1 )

Total flavonoid content (mg QEs g'l )

30 - *
25.77

25
20 -
15 13.19

10.45
10 7.95

aks

5
o = T

M. charantia D. stramonium

Figure 1. Total phenolic and flavonoid contents of M. charantia and D. stramonium extracts. Each bar indicates
the mean of contents (+ SE) in each species. (GAEs: Gallic acid equivalents, QEs: Quercetin

equivalents). * P< 0.05.

Sekil 1. M. charantia ve D. stramonium ekstraktlarinin toplam fenolik ve flavonoid igerikleri. Her ¢cubuk, her
tiirdeki igerigin ortalamasini (¢ SE) gosterir. (GAEs' Gallik asit esdegerleri, QFEs: Kuersetin

esdegerleri). *P< 0.05.

Phenolics are the most widely distributed secondary
metabolites in plants. Plant polyphenols have been
reported to take increased attention owing to their
effective antioxidant features and their pronounced
effects in preventing various oxidative stress-related
diseases (Dai and Mumper, 2010). Cai et al. (2006)
revealed that conventional Chinese medicinal plants
related to anticancer had a great variety of natural
phenolic compounds with different constructive
properties as well as drastically different antioxidant
activity.

It was found that M. charantia and D. stramonium
possess antioxidant activity based on the results of
various antioxidant assays in vitro. The antioxidant
activity of M. charantia was confirmed in previous
studies (Kubola and Siriamornpun, 2008; Choi et al.,

2012; Ozusaglam and Karakoca, 2013; Chen et al.,
2019). Antioxidant compounds in M. charantia pulp
showed potential natural antioxidant activity to
inhibit the lipid peroxidation (Padmashree et al.,
2010). It was reported that a wild M. charantia
alcohol variety and aqueous extract had effects in the
elimination of DPPH free radical at 300 pg mL!, and
metal chelating activity at 100, 250, 500 pg mL!
compared with Vitamin E (Wu and Ng, 2008). In
another study, total phenolic contents of the ripe fruit
of M. charantia extracted in 80% ethanol were
detected as 14.9 mg GAEs g1 extract (Horax et al.,
2010).

D. stramonium has both poisonous and medicinal
properties and has been proven to have important
pharmacological potency with a great benefit and
usage in traditional folk medicine in nearly all parts
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of the World. (Soni et al., 2012). The methanol
extracts of D. stramonium leaves were reported to
show the DPPH scavenging activity with the ICso
value of 6.7 pg mL' (Sreenivasa et al., 2012).
Benabderrahim et al. (2019) investigated the
antioxidant activity and total phenolic and flavonoids
contents of Datura innoxia, collected from Isparta,
Turkey. The total phenolics and flavonoids results
and DPPH, FRAP, phosphomolybdenum assay results
of D. innoxia methanolic aerial parts were found to be
higher than D. stramonium, which we examined in
this study. However metal chelating activity of D.
stramonium was found to be higher than Datura
innoxia. In a previous study, where the methanolic
leaf extracts of . innoxia and D. metel were
examined for their total phenolics and flavonoids
content, the highest total phenolic and total flavonoid
content were found in D. innoxia leaf extract as 70.26
+ 1.12 mg GAE g! and 34.24 + 1.28 mg RE g!
respectively (Bhardwaj et al., 2016).

The antioxidant activity of the plants in this study
may be explained by the phenolic compounds they
contain. Caffeic acid was determined to be a major
constituent in both extracts and therefore, it may be
mainly responsible for the antioxidant activity

observed (Masek et al., 2016). There are various
studies in the literature that reveal a significant
relationship between total phenolic contents and
antioxidant activities (Ozay and Mammadov, 2016;
El-Hawary et al., 2019).

Determination of Phenolic Composition

The phenolic compound amount determined by HPLC
analysis in these extracts was summarized in Table 2
and the chromatograms were illustrated in Figure 2
and 3. All of the 15 phenolic compounds used as the
standards were detected in varying amounts
according to the extracts. Caffeic acid was clearly the
most abundant phenolic acid in both extracts
although its amount was very different (6282.51 ug g'!
extract in M. charantia fruit extract and 15183.36 pug
gl extract in D. stramonium leaf extract). The main
phenolic compounds of M. charantia fruit extract,
after caffeic acid were 2,5 dihidroxybenzoic acid,
epicatechin, gallic acid and 3,4-dihydroxybenzoic acid,
respectively. However, 2,5 dihidroxybenzoic acid,
epicatechin, vanillic acid, gallic acid and chlorogenic
acid were detected as the main phenolic compounds of
D. stramonium leaf extract, depending on their
amounts, respectively following caffeic acid.

Table 2. Phenolic compounds of M. charantia and D. stramonium extracts (g g1 extract) (mean + SE)
Cizelge 2. M. charantia ve D. stramonium ekstraktlarinin fenolik bilesikleri (ug g ekstrakt) (ortalama + SE)

No Phenolic Compounds RT (min) UVmax  M.charantia D. stramonium
(Fenolik Bilesikler) (pg g1 extract ) (ug g1 extract )

1 Gallic acid 6.8 280 549.34 + 3.83 680.89 + 4.64

2 3,4-dihydroxybenzoic acid 10.7 280 540.18 + 3.22 21.54+0.48

3 4-hydroxybenzoic acid 15.7 280 25.11 +0.54 311.73+ 3.54

4 2,5-dihydroxybenzoic acid 17.2 320 1477.58 + 12.75 4721.82 + 80.55

5 Chlorogenic acid 18.2 320 81.28 £ 0.76 410.70 £ 2.88

6 Vanillic acid 19.2 320 101.90 + 1.41 1411.50+11.13

7 Epicatechin 21.3 260 599.45 + 4.01 1928.60 + 15.17

8 Caffeic acid 22.7 280 6282.51 +£ 135.5 15183.36 £ 271.0

9 p-coumaric acid 26.1 320 1.18 £ 0.02 31.83 +£0.23

10 Ferulic acid 30.1 320 3.15+0.09 45.42 + 0.38

11 Rutin 45.6 360 24.07 £0.47 2.47+0.11

12 Ellagic acid 47.7 240 208.64 + 3.25 190.75 + 2.85

13 Naringin 49.7 280 18.00+ 0.45 5.18 £0.11

14 Cinnamic acid 67.8 280 232.17 + 3.42 227.94 + 3.36

15 Quercetin 71.1 360 9.94 +0.19 7.66 +0.15

RT: retention time (alikonma zamani)

When the main compounds aforementioned were
compared, the amount of chlorogenic acid, 4-
hydroxybenzoic acid, 2,5 dihidroxybenzoic acid,
vanillic acid, caffeic acid and epicatechin were
remarkably higher in D. stramonium leaf extract
than M. charantia fruit extract, whereas 3,4-
dihydroxybenzoic acid was importantly determined
higher in M. charantia fruit extract than that of D.
stramonium leaf extract. Also, both extract were
found to be rich in ellagic acid and cinnamic acid.
Quercetin was a little in both extracts. In addition, p-

coumaric acid and rutin were detected in the lowest
level of concentration in M. charantia fruit extract
and D. stramonium leaf extract, respectively.

The phytochemical compounds in plants were
demonstrated to have different biological activities
like antioxidant, anticancer, antibacterial,
antiinflammatory, cardioprotective properties, which
have potential beneficial effects for human health.
The research about phenolic compounds has
increased in recent, due to their potential ability
(Tungmunnithum et al., 2018).
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Figure 2. The HPLC chromatogram of M. charantia extract

Sekil 2. M. charantia ekstraktinin HPLC kromotogrami

AU
Fom iam (1.00)

LN DL B S S S S S S S B e S S S S S e S e

-"I'll'" TrYrrry
0 10 20 Ko 40 0 €0 70 min

Figure 3. The HPLC chromatogram of D. stramonium extract
Sekil 3. D. stramonium ekstraktinin HPLC kromotogrami

There are various reports revealed the phenolic
composition of M. charantia. Horax et al. (2010)
extracted the phenolics, using ethanol and water
solvent systems, from pericarp (fleshy portion) and
seeds of M. charantia collected at three maturation
stages as immature, mature, and ripe and reported
that catechin, gallic acid, gentisic acid, chlorogenic
acid and epicatechin were the main phenolic
components in the extracts. Choi et al. (2012)
evaluated the phytochemical contents from the 80%
methanol extracts of roasted and unroasted M.
charantia fruits, leaves, stems, and roots from Korea
Farms. They expressed that epigallocatechin was the
most abundant phytochemical compound in both
extracts of M. charantia fruits and leaves. On the
contrary our findings, they showed that the amount of
caffeic acid in unroasted fruits (34.39£0.11 mg kg
d.w) and in roasted fruits (46.16+0.31 mg kg! d.w)
was significantly lower than that of our extract. Also,
they were detected neither rutin nor quercetin in
their fruit extract. In addition, gallic acid and
epicatechin in our extract were relatively more than
those found in their fruit extracts and the opposite
was true for p-coumaric acid and ferulic acid. The
amounts of vanillic acid and chlorogenic acid in their
fruit extracts were similar to our extract. In another

study, chlorogenic acid, gallic acid, catechin,
epicatechin, protocatechuic acid and gentisic acid
were found as the main phenolic compounds in the
fruit extract of M. charantia (Ghaima et al., 2013). In
bitter melon (M. charantia) fruit extracts with
increasing maturation, the contents of gallic acid,
chlorogenic acid and catechin were stated to be
increase, whereas the contents of ferulic acid, p-
coumaric acid and caffeic acid were denoted to be
reduce (Lee et al., 2017). In a different study,
epicatechin was indicated to be a highly accumulated
phenolic compound in flowers and fruits of bitter
melon, while the highest content in leaves was
reported to be rutin (Cuong et al., 2018). These
differences in the results may be attributed to the
location and harvesting time of the plants, chosen
solvent, extraction procedure, analysis method and
genetic variability.

Several previous reports demonstrated the phenolic
composition of different Datura species. Fatima et al.
(2015) notified, based on HPLC-DAD quantitative
analysis, that catechin and apigenin were
prominently detected in the methanol (5.41 and 2.11
pg mg! dry weight (DW), respectively) and methanol-
chloroform (1.28 and 1.78 mg g! DW, respectively)
extract among the extracts of Datura innoxia leaves.
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They also showed that catechin and apigenin were
present in the ethanolic extract of D). innoxia fruit,
and its amounts were 2.65 and 2.46 mg g1 dry weight
(DW), respectively. Rahmoune et al. (2017)
announced that D. stramonium included five
(luteolin, quercetin, trans-caffeic acid, trans-ferulic
acid and dihydroferulic acid) phenylpropanoid
compounds, whereas [D. innoxia contained eight
(luteolin, quercetin, trans-caffeic acid, trans-ferulic
acid, cis-caffeic acid, cis-4- hydroxy-cinnamic acid,
trans-4-hydroxy-cinnamic acid and trans-sinapic acid)
compounds, and the phenylpropanoids concentration
in leaves of both species were emphasized to be
notably higher than in the roots. Based on LC-ESI-
MS/MS method, the major flavonoids identified in
methanol extract of aerial parts of D. innoxia from
Turkey were reported to be (+)-catechin, (-)-
epicatechin and hyperoside (Benabderrahim et al.,
2019). According to their study, the phenolic
compounds detected in very high concentrations in .
innoxia were (+)-catechin and (-)-epicatechin, also the
amount of (-)-epicatechin (24147.64 + 2512.35 pg g
of dry plant) was importantly higher than the extract
of D. stramonium evaluated in the present study.
Partap et al. (2019) determined and quantified of
chlorogenic acid and caffeic acid from the root and
seed parts of Datura spp for the first time by HPTLC
analysis. The total concentration of phytotoxins
(phenolics) in aqueous extract of D.stramonium was
displayed as 28.96 mg L! and these compounds
detected by HPLC analysis, among 11 different
allelopathic compounds, were shown to be quercetin
(0.66 mg L1), chlorogenic acid (9.44 mg L1, sinapinic
acid (2.03 mg L7), caffeic acid (6.67 mg L71) and
benzoic acid (10.16 mg L) (Raza et al., 2019). As far
as we know, the study is the first one to report the
contents of phenolic compounds of ethanol extracts of
leaves of D. stramonium from Edirne Turkey. When
all the results are evaluated together, it is clear that
the antioxidant capacity and the contents of the
phenolic compound may differ depending on plant
species, the parts of the plants used, the region where
the plants are obtained, and the solvent choosen for
extraction.

CONCLUSION

The results of the present work showed that the
ethanol extracts of M. charantia fruit and D.
stramonium leaf are a potential natural antioxidant
source, and these plants may consider as prominent
species in pharmaceutical research, because they
contain different phenolic compounds associated with
pharmaceutical and medicinal properties. Further
studies are needed for the isolation and identification
of active phytoconstituents in extracts that might be
used for pharmaceutical use.
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