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ABSTRACT

The nutritional and phytochemical constituents of Ranunculus sceleratus L were investigated.

The air dried aerial parts of Ranunculus sceleratus that is used in traditional medicine were ana-

lyzed for the proximate primary metabolites and phytochemical composition. The results ob-

tained showed that, the plant has considerable levels of ash (8%), moisture (%), crude protein
(0.8%), crude fiber (26.8%), fats (2.5%) and carbohydrates (9.41%). Preliminary phytochemical
screening of methanolic extract of R. sceleratus revealed the presence of various phytochemicals

like sterols, terpenoids, alkaloids, saponins, tannins, phenolics, flavonoids and glycosides. The
results obatianed demonstrate the nutritional quality that could be provided by this plant to the

consumers and the screened phytochemicals indicate the potential of R. sceleratus as a source

of drugs.
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INTRODUCTION

The medicinal importance of plants is
closely related to their phytochemicals while
the nutritional value is dictated by the proxy
composition of primary metabolites. This is
the reason why efforts have been done in
many studies to elucidate their levels (Omoye-

ni et al., 2012).

Phytochemicals are chemicals of plant
origin that the plants produce to protect
itself against diseases. Also recent research
illustrated the importance of these phyto-
chemicals in protecting humans against dis-
eases (Argal et al.,, 2006; Ahmed and Urooj,
2010).
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Ranunculus sceleratus is a wild plant be-
longing to family Ranunculaceae and found
nearly in all parts of Europe, Asia and North
Africa (Aslam et al., 2012). The infusion of the
aerial parts of R. sceleratus is capable of pro-
moting blood circulation by removing blood
stasis, expelling cold, relieving swelling, and
removing excessive heat from the liver and the
gall bladder. It can also cure internal abscess,
malaria, scrofula, snake or scorpion venom,
and acute icteric hepatitis. The aerial part of
R. sceleratus possesses anti-inflammatory
and antimicrobial properties (Wang, 1995;

Aslam et al., 2012).

This research therefore aims at investigat-
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ing both the nutritional and anti-nutritional
components of R. sceleratus to justify its use
as nutritional supplement and in ethnomedi-
cine.

MATERIALS AND METHODS

Plant Materials:

The plant (R. sceleratus) used in this study
was collected from Damietta district in Egypt
during the period from 17-19 Marsh, 2014.
The aerial parts of the plant during vegetative
stage were collected, cleaned, air dried and
grounded into fine powder. The plant was
identified and authenticated at Department of
Botany, Faculty of Science, Mansoura Univer-
sity. A voucher specimen was deposited in the
herbarium of the botany department.

Proximate determination of primary me-
tabolites:

The moisture and ash content were were
determined according to Cakilcioglu and Kha-
tun (2011), while crude fiber content was esti-
mated according to AOAC (1990).

The metabolic variables including fat, pro-
tein and total soluble sugars content were es-
timated on dry weight moisture-free basis. Fat
content was determined according to Arling-
ton (1995), while protein content was estimat-
ed according to Bradford protein assay (Brad-
ford, 1976). The total soluble sugars and total
carbohydrates content were estimated accord-
ing to the spectrophometric method as de-
scribed by Thayumanavam and Sadasivam
(1984).

Plant extraction :
10 grams of the air dried aerial parts of R.
sceleratus plant were extracted with 100 ml of
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80% methanol using soxhlet apparatus. The
methanolic extract obtained was evaporated
using rotatory evaporator followed by lyophi-
lizer for complete drying. The dry extract ob-
tained was weighed and dissolved in DMSO
for further analysis.

Phytochemical analysis :

Primary and secondary plant metabolites
were screened. All the reagents used were
from standard companies. Standard screen-
ing methods were used.

Preliminary phytochemical screening:

The systematic study of any crude drug in-
cludes a screening of both primary and secon-
dary active metabolites present in the plant
material used for extraction of this drug. Dif-
ferent qualitative tests were carried out for
identifying the phytochemical profile of the
used extract following the standard proce-
dures described by Harborne (1984) and Kok-
ate et al., (1995).

Test for Sterols :

Salkowski test was used for identifying the
presence of sterols in the tested extract. The
tested extract was dissolved in chloroform, fil-
tered and few drops of concentrated stO 4
were added to the filtrate, shaken and left to
settle. The appearance of red color in bottom
layer indicates the presence of sterols.

Test for terpenoids :

Liebermann-Burchard test was used for
identifying the presence of triterpenes in the
tested extract. The tested extract was dis-
solved in chloroform, filtered and few drops of
acetic anhydride were added to the filtrate,
shaken well and left to settle. One ml of con-
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centrated stO 4 Was added on the side of the
test tube. The appearance of deep red color
indicates the presence of triterpenes.

Test for Saponins :

Foaming test was used for identifying the
presence of saponins. Small amount of the
tested extract was shaken with little quantity
of water, if foam produced persists for 10 min-

utes; it indicates the presence of saponins.

Test for Glycosides :

Kellar Kiliani test was used for identifying
the presence of glycosides. The tested extract
was dissolved in glacial acetic acid, cooled, 2
drops of ferric chloride solution was added
and then all contents were transferred to test
tube containing 2 ml of sulphuric acid. Ap-
pearance of reddish brown color ring at the
junction of two layers indicates the presence
of glycosides.

Test for Alkaloids:

The tested extract was basified with ammo-
nia, extracted with chloroform and the chloro-
form solution was acidified with dilute hydro-
chloric acid. The acid layer was used for
testing the alkaloids.

Dragendorif’s reagent (Potassium Bismuth
Iodide) was used for identifying the presence
of alkaloids: The acid layer was treated with
few drops of Dragendorff’'s reagent. Formation
of reddish brown precipitate indicates the
presence of alkaloids.

Test for Tannins:

Vanillin hydrochloric acid test was used for
identifying the presence of tannins. 1-2 ml of
Vanillin hydrochloride reagent was added to a
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little amount of the tested extract. The forma-
tion of pink to red color indicates the pres-
ence of tannins.

Test for Flavonoids:

Ferric chloride test was used for identifying
the presence of flavonoids. Few drops of neu-
tral ferric chloride solution were added to little
quantity of the tested extract. Formation of
blackish green color indicates the presence of
flavonoids.

RESULTS AND DISCUSSION
Determination of primary metabolites:
Primary metabolites are of importance for

the plants growth, development and reproduc-
tion. They act as precursors for pharmacologi-
cally active metabolites (Sagwan et al., 2010).
Proximate primary metabolites composition
(ash, moisture, fibers, proteins, lipids, total
soluble sugars and total carbohydrates con-
tent in the air dried aerial parts of the investi-
gated R. sceleratus plant were quantified and
the obtained results are summarized in ta-
blel.

A low moisture content of 8% was observed
which could be taken as an indication that it
is not liable to microbial spoilage. The crude
protein value of 0.8% shows that the plant is
a good source of protein. The crude fat con-
tent of 3% indicated that this plant could be a
good source of oil. The fibers content was high
26.8%. Okon et al., (1983), reported that a
diet low in fiber is undesirable and could
cause constipation, hence many diets are as-
sociated with disease of colon like piles, ap-
pendicitis and cancer. Conversely, nutritional-
ly, this is of high benefits since it had been
reported that food fiber aids absorption of
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trace elements in the gut and reduce absorp-
tion of cholesterol.

The high content of carbohydrate (9.41%)
in R. sceleratus shows that it is a good
source of energy and also needed for effi-
and Adey-

eye, 2009). This is beneficial since carbohy-

cient oxidation of fats (Omoyeni

drate constitutes a major class of naturally

occurring organic compounds that are es-

sential for the maintenance of plant and
animal life and also provide raw materials
for many industries (Ebun-Oluwa and
Alade, 2007).

The preliminary phytochemical screening
of methanolic R. sceleratus extract showed
presence of alkaloids, tannins, phenolics,
flavonoids, glycosides, saponins and terpen-

oids and absence of resins (Table 2 ).

Table (1) : Proximate composition of Ranunculus sceleratus primary metabolites.

Parameter R. sceleratus

Moisture % 8
Ash% 8
Fibers% 26.8
Crude Fat Content%% 2.5
Protein content (g bovine serum albumin equivalent/ 100gm dried plant 0.8
material

Total soluble sugar (g glucose equivalent /100g dried plant material) 1.67
Total carbohydrates % 9.41

Table (2) : phytochemical screening of methanolic Ranuncu-

lus sceleratus extract.

Phytochemical components Results

Terpenoids +

Tannins ++
Flavonoids ++
Saponins +
Alkaloids ++

Glycosides +++
Phenolic glycosides ++
Resins -
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Herbal extract contain pharmacologically
active phytochemicals that can be valuable
therapeutically. The protective effect of fruits
and vegetables has been attributed to the
phytochemicals, which are non-nutrient plant
compounds.

It has been reported in the literature that
Ranunculus species have the ability to syn-
thesis certain active metabolites like phenolic
acids (Noor et al., 2006), flavonoids (Prieto et
al,. 2004; Kaya et al., 2010), alkaloids (Kaya
et al., 2010; Zhang et al., 2007), triterpene
saponins (Marston et al., 2006; Wegner et al.,
2000), fatty acids and organic acids (Liang et
al., 2008; Chen et al., 2006) and essential oils
(Terzioglu et al., 2008) that are potentially
helpful for human in protection against
chronic diseases.

The identified phytochemicals have been
found to possess a wide range of activities
that may help in protection against many
chronic diseases. For instant, glycosides, sap-
onins, flavonoids, tannins and alkaloids have
hypoglycemic activities; anti- inflammatory
activities (Augusti and Cherian, 2008). Sapo-
nins possess hypocholesterolemic and antidi-

abetic properties (Rupasinghe et al., 2003).

The terpenoids have also been shown to
decrease blood sugar level in animal studies.
steroids, triterpenoids and saponins showed
the analgesic properties and central nervous
system activities (Argal and Pathak,2006;
Mandal et al., 2009; Shaikh et al., 2010).

CONCLUSION
Secondary metabolites like flavonoids, ak-
aloids, tannins, steroids, phenols are well

697

known to have pharmacological and antimi-
crobial activity against pathogens (Ghosh et
al., 2010). In our preliminary phytochemical
screening, we found that the Methanolic
Extract of Ranunculus sceleratus possess
sterols, flavonoids, terpenes, alkaloids, sapo-
nins, glycosides, and tannins in addition to
its rich primary metabolites profile and that
suggests that aerial parts of this plant may
anti-

possess anti-inflammatory, analgesic,

diarrhoeal, antimicrobial, antioxidant, im-

mune-modulatory, anthelmintic, antitumor

and insecticidal activities. However further
studies are needed to be done for character-
ization of the chemical structure and as-
sessing of the biological activity of the ex-

tracts from this plant.

REFERENCES
Ahmed, F. and Urooj, A. (2010): Glucose
- lowering, hepatoprotective and hypolipidem-
ic activities of stem bark of Ficus racemosa in
J

streptozotocin - induced diabetic rats.

young pharm., 1:160- 164.

AOAC. (1990): Official methods of analy-
sis. 15 edition. Association of official agricul-
tureal chemists Washington, DC.

Argal, A. and Pathak, A. (2006): Activity
of Calotropis gigantean roots. J. Ethnophar-
macology., 106: 142-145 .

Arlington, V.A. (1995): Oil in cereal ad-
juncts: petroleum ether extraction method.
Association of Official Analytical Chemists,
Method 945.16, in AOAC Official Methods of
Analysis, 16th ed. AOAC.

Aslam, M. S.; Choudhary, B. A. and



Mustafa M. El Zayat, et al...

Uzair, A. (2012): The genus Ranunculus: A
phytochemical and ethnopharmacological re-
view. Int J Pharm Pharm Sci., 4:15-22.

Augusti, K.T. and Cherian, S. (2008): In-
sulin sparing action of leucopelargonidin de-
rivative isolated from Ficus bengalesis Linn.
Indian J. Exp. Biol.,33: 608-611.

Bradford, M. (1976): Rapid and sensitive
method for the quantitation of microgram
quantities of protein utilizing the principle of
protein-dye binding, Anal. Biochem., 72: 248-
254.

Cakilcioglu, U.; Khatun, S. (2011): Ni-
trate, Moisture and Ash Contents of Edible
Wild Plants. J Cell & Plant Sci., 2 (1): 1-5.

Chen, J.; Yao C.and Xia L. M. (2006):
Determination of fatty acids and organic acids
in Ranunculus ternatus Thunb using GC-
MS. Spectros Spect Anal., 26: 1550-1552.

Ebun-Oluwa, P. O. and Alade, A. S.
(2007): Nutritional Potential of Berlandier
Nettle Spurge (Jatropha cathatica) Seed. Pak.
J. Nutr.,6:345-348.

Ghosh, P.; Mandal, A.; Chakraborty, P.;
Rasul M.G.; Chakraborty, M. and Saha, A.
(2010): Triterpenoids from Psidium guava
with Biocidal Activity. Indian Journal of Phar-
maceutical Science, 72 (4): 504-507.

Horbone, J. B. (1984): In: Phytochemical
methods, 274 edition. Chapman and Hall,
New York.

Kaya, G. I.; Nehir . S.; Konyalioglu S.

698

and Yalein, H. T. (2010): Antioxidant and
antibacterial activities of Ranunculus margin-
atus var. trachycarpus and R. sprunerianus.
Turk J Biol. ,34:139-146.

Kokate, C. K.; Purohit, A. P. and Gok-
hale, S. B. (1995): In: Pharmacognosy, grd
edition. Niralin Prakashan, Pune.

Liang, Y.; Chen, Z. and Liu, L. (2008):
Studies on chemical constituents of Ranuncu-
lus japonicus. Zhongguo Zhongyao Zazhi., 33:
2201-2203.

Manda, S.C.; Maity, T.K.; Das, j.; Saba
B.P. and Pal, M. (2009): Anti- inflammatory
evaluation of Ficus racemosa Linn. Leaves
extract, J. Ethnopharmacol.,72: 87-92.

Marston, A.; Cabo M. and Lubrano, C.
(2006): Clarification of the saponin composi-
tion of Ranunculus ficaria tubers. Nat Prod
Commun., 1: 27-32.

Noor, W.; Gul, R. and Ali, I. (2006): Iso-
lation and antibacterial activity of the com-
pounds from Ranunculus repens L. J Chem
Soc Pak., 28:271-274.

Okon, Y.; Heythler, P.G. and Handy, R.
W. F. (1983): Nitrogen Fixation by Azospiril-
Ium brasilense and its incorporation into host
Appl. Microbiol.,

Setarria italic, Environ.

46:687-694.

Omoyeni, O. A. and Adeyeye, E. I.
(2009): Chemical Composition, Calcium, Zinc
and Phytate Interrelationships in Aerva lanata
(Linn) Juss. Ex Schult Leaves, Oriental J.
Chem., 25 (3) 485-488.



NUTRITIONAL AND PHYTOCHEMICAL SCREENING OF, etc

Omoyeni, O. A.; Aterigbadee, E.; Akin-
yeyer, O. and Olowur, A. (2012): Phyto-
chemical screening, nutritional /anti-
nutritional and amino acid compostions of Ni-
geria Melanthera scandens. Sci. Revs. Chem.

Commun.: 2(1), 20-30.

Prieto, J. M.; Recio, M.C. and Giner, R.
M. (2003): Pharmacological approach to the
pro- and anti-inflammatory effects of Ranun-
culus sceleratus L. J Ethnopharmacol., 89:
131-137.

Rupasinghe, H. P. C. J.; Jackson, V.
Poysa, C. Di Berado, J.D. Bewley. and Jen-
kinson, J. (2003): Soyasapogenol A and B
distribution in Soybean (Glycine max L.Merr)
in relation to seed physiology, genetic variabil-
ity and growing location. J. Agric. Food

Chem., 51: 5888- 5894.

Sagwan, S.; Rao D.V. and Sharma, R.A.
(2010): Biochemical estimation of primary
metabolites from Pongamia pinnata (L.): an
important biodiesel plant. International Jour-
nal of Pharmaceutical Sciences Review and

Research., 5 (1): 146-149.

Terzioglu, S.; Yasar, A. and Yayh, N.

(2008): Antimicrobial activity and essential oil
compositions of two Ranunculus species from
Turkey: R. constantinopolitanus and R. ar-
vensis. Asian Journal of Chemistry. 20: 3277-
3283.

Shaikh, T.; Rub, R.; Kiran, B. R.B. and
Sufilyan, A. (2010): Antibacterial activity of
Pimprikar Ficus racemosa Linn. Leaves on Ac-
tinomyces viscosus, J. Pharm. Sci. & Res., 2
(1):41-44.

Thayumanam, B. and Sidasivam, S.
(1984): Carbohydrate chemistry .Qual. Plant
Foods Hum. Nutr.. 34: 253-254.

Wang, W. T. (1995): A revison of the ge-
nus Ranunculus in China. Bull Bot Res., 15:
275-529.

Wegner, C.; Hamburger, M. and Kunert,
0. (2000): Tensioactive compounds from the
aquatic plant Ranunculus fluitans L. (Ranun-
culaceae). Helv Chim Acta., 83: 1454-1464.

Zhang, L.; Yang, Z. and Tian, J. K.
(2007): Two new indolopyridoquinazoline al-
kaloidal glycosides from Ranunculus terna-
tus. Chem Pharm., Bull 55: 1267-1269.

Received on 6/ 5/ 2015

699



)l el

Ranunculus sceleratus L (15,3 Ol SLaSI) gemdly i8I0 el dul s

Yu_;ﬁ,.ﬁl sale ‘Ul il
Syl Dby — o el LS — Lo | L )5Sl L3100 i 5y
el daslsr — pkall LN — Ol s T

el ol3 OUS oo oaidl )l $ susendl Ranunculus sceleratus L ol 451,41 - oY1 g ims dlyd Cass
¥l e Ol L5l I LS a1

Lty /A oS i Il sl 31 o JS s o s 055 51 el 013 25N N1 LS o o LT (s s s o s
o0 Pl g | Ll /4 £V LIS Ol Sl i <585 /Y0 ganddly /- A ol Jls /YA SN L oS
il iV 013 LS U e il e i Ll U PP ENIE Y ol ey i)l i) 013 S 2 ¥ LS
c Ol 58 Ty olus s dd sl sl I BLoYL ol ol plally ol il ol Y

il 013 Wil LS 3y e = [yl S azead BLOYL L) g L)) i) s el o]

iy Ll

700



JOESE 5

NUTRITIONAL AND PHYTOCHEMICAL SCREENING OF
RANUNCULUS SCELERATUSL.

Mustafa M. El Zayatl, Ghada A. EL-Sherbeenyz,
Omar A. EL-Shahaby?, Massuod A. Ali

! Unit of Genetic Engineering and Biotechnology, Faculty of Science, Mansoura University

?Botan 1y Department, Faculty of Science, Mansoura University

Reprint
from

Journal of Environmental Sciences, 2015; Vol. 44, No. 4 : 693-700

http://eulc.edu.eg/jes P-ISSN 1110-192X
e-ISSN 2090-9233



