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ABSTRACT

The present study was conducted to investigatepthsence of biochemical contents, trace
elements, nutritive value evaluation and determamabf molecular weight of proteins by SDS-
PAGE and phytochemicals detection by HPTLC in teevés and 50% hydroethanolic leaf
extracts of Ruellia tuberosa L. and Dipteracantipasulus (Jacq.). The biochemical contents,
trace elements, nutritive value were determinedifigrent biochemical methods, trace elements
presence was detected by using Atomic Absorptiect®scopy (AAS), while the proteins and
phytochemicals were detected by using SDS-PAGE HTLC. Ruellia tuberosa L. and
Dipteracanthus patulus (Jacq.) leaves confirmedptesence of flavonoids, glycosides, phenols
saponins and showed minimum amount of trace elemétit moderate nutritive value. Vitamins
(E, C), total phenolics, carotenoid content andritire value were found to be greater in the
leaves of Ruellia tuberosa L. The protein bandsiokd in the SDS-PAGE was found to be
similar for both the plant leaves. Our findings gegt that leaves of Ruellia tuberosa L. and
Dipteracanthus patulus (Jacqg.) is endowed with @atiant phytochemicals and moderate
nutritive value could serve as a base for futunegdr.
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INTRODUCTION

Plants have great importance due to their nutritreie and they are the major source of
medicines which play an important role in the hunméstory (1). Plants synthesize primary
metabolites (proteins, fats, nucleic acids and @aybrates) by simple substances such as water,
carbon dioxide, nitrogen and a number of inorgasatts in small amounts. These primary
metabolites are transformed into secondary metaisalalkaloids, steroids, terpenoids, saponins,
flavonoids etc.,) that are used as drugs (2).

All human beings require number of complex organ@mpounds as added (3) caloric
requirements to meet the need for their musculéviges. Minerals and trace elements are
chemical elements required by our bodies for nuogetmological and physiological processes
that are necessary for the maintenance of heathP{dnt materials form major portion of the
diet and their nutritive value is important (5).thre present study the protein and HPTLC profile,
biochemical, nutritional value and the trace elehoemtent in the leaves &uellia tuberosd..
andDipteracanthus patuluglacg.) are investigated.

The plants belong to the family Acanthaceae (6jolkloric medicine Ruellia oDipteracanthus
patulus (Jacq.)is used for curing eye sore (Ruellia tuberosa.. is another species of this
Acanthaceae family. In folk medicine, this plantshbeen used as diuretic, antidiabetic,
antipyretic, analgesic, antihypertensive, thirsemghing and antidotal agent (8,9). The plant is
also used to treat urinary problems and high cheleklevels and it is also used as anthelmintic
and for oestrus induction (10).

EXPERIMENTAL SECTION

Plant material

Fresh leaves dRuellia tuberosd.. andDipteracanthus patulu§lacq.)was collected from ABS
(Altogether Botanical Species) Medicinal Plants dear, Karipatti, Salem, Tamilnadu, India.
The plant was identified by the Botanical Surveyldia (BSI) Southern circle, Tamilnadu
Agriculture University (TNAU) (No: BSI/SC/5/23/08%0Tech-118-229).

Preparation of 50% hydroethanolic leaf extracts of Ruellia tuberosa L. and Dipteracanthus
patulus (Jacq.)

The fresh leaves collected, were shade dried f@& diays and crushed to coarse powder. The
coarse powder thus obtained was cold macerated30fh ethanol (1: 1, ethanol: water) and
kept for 3 days at room temperature, with occasistiaing (11). The suspension was filtered
through a fine muslin cloth and was evaporatedryoeks at a low temperature (at 40° Celsius)
under reduced pressure in a rotary evaporator. Bamkn colored crystals obtained were used
for the HPTLC studies.

Biochemical estimations

Estimation of total carotenoids and lycopene wasedby (12). Tocopherol and ascorbic acid
was estimated by (13), (14). Estimation of phemal &annin was done by (15), (16).
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HPTLC

10ul of the test solution (plant sample) was applisd@ mm band on 5x10 pre-coated silica gel
60 F254 Thin Layer Chromatography (TLC) plate offerm thickness of 0.2 mm by using
Linomat 5 system.The sample loaded TLC plate wgst ke TLC twin trough developing
chamber with respective mobile phase solvent formibutes (for chamber saturation). The
sample loaded plates were developed using respetibile phase up to 80 mm.

The plates were removed and allowed to dry inTdie developed plates were dried by hot air to

evaporate solvents from the plate. The plate was ikephoto-documentation chamber and plate
images were captured in white and UV light at 26d 366 nm. The plates were sprayed with

respective spraying reagent and dried af@1if hot air oven. The plates are photo-documented
at UV 366 nm and white light using photo-documeaatathamber.

Deter mination of nutritive value and trace e ements

Estimation of ash and moisture content was dongeasn (17). Crude fat and crude fiber was
estimated by (18). To prepare the sample for miremalysis, the washed and dried materials
were ground to fine powder and used for dried ashdne gram of sulphated ash was dissolved
in 100ml of 5% HCI to obtain the solution ready fé@mtermination of mineral elements (Zn, Mn,
Cu, Co, Fe) through Atomic Absorption Spectrosc@ppS). Total protein was estimated by
(19). Carbohydrate and nutritive value was caleddty the following formulae.

Per centage of carbohydrate was given by (20)

100 — (Percentage of ash + percentage moisturecemqage fat + percentage protein).
Nutritive valueisfinally determined by
Nutritive value = 4 x percentage of protein + 9exgentage of fat + 4 x percentage carbohydrate.

SDS-PAGE

Total leaf protein was extracted by the acetoneA Tichloroacetic acid) precipitation method
of (21) and the estimation of protein was done Iy method of Lowryet al. (1951). The
molecular weight of the protein was determined bgdi®m Dodecyl Sulfate (SDS)
polyacrylamide gel electrophoresis (PAGE). SamfleS g) were homogenized with 2 ml of a
buffer containing 50 mm Tris (hydroxymethyl) aminetmane (Tris)-Glycine (pH 8.3), 0.5 m
sucrose, 50 mm EDTA, 0.1 m KCI, 2 mm PMSF and O(¥%) 2-mercaptoethanol in a chilled
pestle and mortar at%C. The homogenate was centrifuged in a refrigere¢edrifuge at 14,000

x g for 10 min. Protein concentration in the supernasamples was estimated according to the
method of (22). Gels were made according to (23).

A 12.5% separating gel containing 375 mm Tris- HE&H, 8.8, 0.1% (w/v) SDS, 0.05% (w/v)
ammonium persulfate and @#ml™ TEMED was used for resolving the polypeptides \ehsra
4% stacking gel containing 125 mm Tris-HCI, pH ®&8,% (w/v) SDS, 0.05% (w/v) ammonium
persulfate and 0.5dmI™ TEMED was used to concentrate (stack) the polygept The
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electrophoresis running buffer consisted of 25 nma, .92 mm glycine and 0.1% SDS, pH 8.3.
Electrophoresis was accomplished at 35 mA for 4 h.

The gels were stained with 0.25% Coomassie BrilliBlue R-250 (Sigma) in 50% (v/v)
methanol and 10% (v/v) acetic acid for 2 h and alestl with 50% (v/v) methanol and 10%
(v/v) acetic acid until the background was clear.

RESULT

Table 1 shows the biochemical composition in thavés of Ruellia tuberosal. and
Dipteracanthus patuluglacq.). Ascorbic acid level was found to be 0.4d4 @.36 mg/g. Total
phenol and tannin content was detected as 0.48,dnf 10.0, 13.0 mg/g. The lycopene and
carotenoid content was found to be 0.896, 0.4860a046, 0.031 mg/g. The tocopherol levels in
the leaves oRuellia tuberosd.. andDipteracanthus patulu§lacq.) was found to be 0.187 and
0.160 mg/g respectively.

Table 1: Determination of antioxidant activity in the leaves of Ruellia tuberosa L. and Dipteracanthus patulus

(Jacq.).

SNo Parameters 50 % hydr_oethanolic leaves extract 5_0% hydroethanalic leaves extract of
) of Ruelliatuberosa L. (mg/g)* Dipteracanthus patulus (Jacq.) (mg/g)*
1 Ascorbic acid 0.44 0.36
2 Total phenol 0.43 0.56
3 Tannin 10.0 13.0
4 Lycopene 0.896 0.486
5 Carotenoid 0.046 0.031
6 Tocopherol 0.187 0.160

*Values are mean of triplicates

Table 2 shows the nutritive value content of thavés of Ruellia tuberosal. and
Dipteracanthus patulu€lacq.). The ash and moisture content of the leaees 6.2, 5.6 and 5.2,
3.6%. Crude fat and protein levels were found td 182, 1.13 and 4.3, 4.9%. Total carbohydrate
and crude fiber content was detected as 56.4,&R18.7, 1.4%. The nutritive value Rtiellia
tuberosal. and Dipteracanthus patulugJacq.) leaves were found to be 280.9 and 254.8%
respectively.

Table 2: Evaluation of nutritive valuein the leaves of Ruellia tuberosa L. and Dipteracanthus patulus (Jacq.)

No Parameters Ruélli a(t‘;]k;frosa L. | Di pteracanthl(J‘;]r))ftul us (Jacq.)
1 Ash 6.2 5.6

2 Moisture content 5.2 3.6

3 Crude fat 1.32 1.13

4 Protein 4.3 4.9

5 Total carbohydrate 56.4 62.8

6 Crude fibre 2.7 1.4

7 Nutritive value 280.9 254.8

Values are mean of triplicates.
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Presence of trace elements were detected in thededRuellia tuberosd.. andDipteracanthus
patulus(Jacq.) by AAS (Atomic Absorption Spectroscopywhich cobalt and zinc levels were
found to be 0.024, 0.01 and 0.35, 0.22 mg/g.

The copper and iron content was found to be 0.5%) @Gnd 2.11, 1.92 mg/g. Magnesium was
found to be as major constituent in the leaveshef flants 3.10 and 3.06 mg/g respectively
(Table 3). The preliminary phytochemical analysiour laboratory confirmed the presence of
secondary metabolites in 50% hydro ethanolic ek{xt).

HPTLC profile (Fig. 2) of 50% hydro ethanolic leaktracts ofRuellia tuberosalL. and
Dipteracanthus patulug€lacq.), gave four spots for phenols, six spotsémonin, four and five
spots for glycosides, two spots for flavonoidsiffecent Rf values. The absence of alkaloid was
observed in both the plant extracts (Table 4).

Table 3: Determination of elementsin theleaves of Ruellia tuberosa L. and Dipteracanthus patulus (Jacq.)

S.No | Parameters | Ruelliatuberosa L. (mg/g)* Dipteracanthus patulus (Jacq.) mg/g)*
1 Magnesium 3.06 3.10

2 Cobalt 0.01 0.024

3 Zinc 0.22 0.35

4 Copper 0.50 0.52

5 Iron 1.92 2.11

*Values are mean of triplicates

Table 4: High performance thin layer chromatography (HPTLC) profile of 50% hydroethanolic leaf extract
of Ruelliatuberosa L. and Dipteracanthus patulus (Jacq.).

Alkaloids Phenols Saponin | Glycosides | Flavonoids
S.No| A B A B A B A B A B

1 -- | ---10.38| 0.36] 0.11 0.10 0.55 0.59 0.y6 0|75
2 --- | --- | 0.53| 0.55| 0.1 0.1Y 0.65 0.70 0.39 0/40
3 -- | ---10.67| 0.69| 037 039 0.71 0.84 -+
4 -- | ---10.87]| 0.80] 0.53 056 0.82 085 -4
5 --- | 0.64| 0.67| 0.86 ---
6 --- | 0.77] 080 --| ---
A- 50% Hydro-ethanolic leaf extract of Dipteracamshpatulus (Jacq.)

B- 50% Hydroethanolic leaf extract of Ruellia tubsa L.

Electrophoretic leaf protein profiles &uellia tuberosa.. and Dipteracanthus patuluglacq.)
were presented in the Figure 2, Table 5. The lowedécular weight protein was found to be as
11 and 64 KD and the highest molecular weight w3 KD. The profile showed an identical
number of bands with similar mobility.
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LD St White light

Figure 1. HPTL C profile of flavonoids, saponin, phenols and glycosidic compounds after derivatization

Table5: SDS-PAGE profilefor theleaves of Ruelliatuberosa L. and Dipteracanthus patulus (Jacq.)

S.No | Ruelliatuberosa L. | Dipteracanthus patulus (Jacq.)
(KD) (KD)
1 11 64
2 115 115
3 125 125
4 142 142

PROTEIN PROFILE OF
Ruellia patulus & R. tuberosa
KDa M RP RP RP RT RT RT
142 ' ' '
125

41 |-

28 =

22 -

11— — e

M = MARKER RP = RUELLIA PATULUS
RT = RUELLIA TUBEROSA

Figure 2: Protein profile of Ruellia tuberosa L. (RT) and Dipteracanthus patulus (Jacq.) or Ruellia patulus
(RP) leaves
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DISCUSSION

Phytochemicals are defined as bioactive non-nutriglant compounds found in fruits,
vegetables, grains and other plant foods that leen linked to reducing the risk of major
chronic diseases (25). The Medicinal values of {glae. their component phytochemicals such
as alkaloids, tannins, flavonoids and other phenmimpounds produce a definite physiological
action on the human body (26). Medicinal plantstamnmany antioxidants such as vitamin (A,
C& K), carotenoids, flavonoids (flavones, isoflaesn flavonones, anthocyanidin, catechin and
isocatechin), polyphenols (ellagic gallic acid atahnin). Several reports say that these
compounds possess remarkable antitumor, antideadeti antioxidant activity (27, 28, 29).

Flavonoids are a group of naturally occurring pblgpolic compounds primarily from fruits and
vegetables. They are one of the most numerous & spread groups of phenolic compounds
seen in higher plants (30). Several studies hawuated the cyto-toxic effect of saponins
against tumor development. The active componengevweral herbal medicines that have been
used as chemotherapeutic agents in Eastern caumtgee shown to be saponins. A Chinese
herbal drug, Yunan Bai Yaohas been used as a hemostatic agent and it isnktewromote
wound healing (31). The leaves Buellia tuberosaL. and Dipteracanthus patulugJacq.)
possess significant amount of vitamin (C, K), canoids and phenols. The HPTLC profile
shows the presence of secondary metabolites suctawamoids, glycosides, phenols and
saponin.

Iron sufficient in all studied medicinal plants, mtake body tendons and ligaments, certain
chemicals of brain are controlled by the presencalsence of iron, it is essential for the
formation of hemoglobin, carry oxygen around thelyp@32). Cu was an important component
of many enzyme systems such as cytochrome oxitiase,oxidase and ceruloplasmin an iron
oxidizing enzyme in blood (33). Cu deficiency ha&ei associated with cardiac abnormalities in
human and animal, cause’s anemia and neutropefjaZBc maintain various reactions of the
body which help to construct and maintain DNA, rieegh for the growth and repair of body
tissues, important element of ligaments and ten@@b)s

Mg plays important role in the formation and fuoctiof bones, muscles and prevents chronic
disorders, high blood pressure and depression &9 Mg plays important role in enzyme
activity, deficiency interfere with transmissionrérve and muscle, impulses, causing irritability
and nervousness, prevent heart diseases (36). Mifah®? exists in several forms and contains
the mineral cobalt (37PDeficiency is characterized by megaloblastic anefaiigue, weakness,
constipation, loss of appetite and weight loss.(B&urological changes, such as numbness and
tingling in the hands and feet, can also occur.(8®th the plants show minimum amount of
elements and better nutritive value in the leaves.

HPTLC is an invaluable quality assessment tooltfe evaluation of botanical materials. It
allows for the analysis of a broad number of conmasuboth efficiently and cost effectively.
The 50% hydroethanolic leaf extract Rtiellia tuberosda.. andDipteracanthus patuluglacqg.)

showed the presence of phytochemicals. Sodium DBbd8alphate Polyacrylamide Gel
Electrophoresis (SDS-PAGE) is most economical stmgehd extensively used biochemical
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technique for the analysis of molecular weightha# proteins. The plant leaves showed similar
protein bands in the SDS-PAGE electrophoresis.

It is concluded that both the plants were foundb& having essential minerals with good
nutritive value and secondary metabolites. Futwa @ to isolate the secondary metabolites and
to study their pharmacological activity.
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