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Abstract | In this investigation, we have analyzed the biological and phytochemical activities of Heliotropium
eichwaldii. The crude ethanolic extract (25, 20, and 15mg/ml) was used against bacterial and fungal species.
The four pathogenic bacteria (Micrococcus luteus, E. coli, Staphylococcus aureus, Bacillus subtilis) and two fungi
(Aspergillus flavus and Aspergillus niger) were examined. The above-mentioned various ethanolic crude extracts
of H. eichwaldii revealed the highest potential (15.82+0.40), (18.12+0.56), and (17.41+0.51) against . aureus,
a moderate activity (13.31x0.64), (15.43+0.52), (14.35+0.64), (11.34£0.50), (13.47+0.55), (14.21+0.67),
(9.53+0.51),(15.32+0.53),and (2.15+0.65) against E. co/i, B. subtalus, and M. leutues. A 15mg/ml crude extract
of H. eichwaldii exhibited the lowest potential (2.15+0.65) against M. leutues, while a 20mg/ml extract showed
a very high potential against 4. niger and A. flavus. Furthermore, the antioxidant potential of the ethanolic
extract revealed the maximum at 400mg/ml (76.03%) and 300mg/ml (70.01%). The phytochemical analysis
revealed the presence of alkaloids, saponins, flavonoids, and phenols in the ethanolic crude extract.
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Introduction and nilkattai, belongs to family Boraginaceae. H.

eichwaldii is an annual, inflorescences are commonly

Hé/iaz‘ropium eichwaldii is an erect herb, grows up
to 15 to 20 inches and most commonly grow
in August and September. H. eichwaldii is a common
plant of sandy loam, found in a certain area of
Pakistan (Karak, Bannu, and Lakki Marwat), north-
western India (Rajasthan, Punjab, and Kashmir). A.
eichwaldii is commonly known as shahdevi, chiraghas

scorpiod cyme, ovary consists of 4-chembers stamens

are five in number (El-Shazly and Wink, 2014).

Human being using plants as medicines for various
diseases and also to fulfillment the basic requirements.
'The effort was started by human being to recognize
toxic, edible, nutritive and medicinal plants (Rauf ez
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al., 2012). The application of traditional medicines is
safe and increasing day by day due to the potential
negative effects of synthetic drugs. Moreover,
traditional medicines either have less or no negative
effects on health (Nair and Chanda, 2007; Siddique
et al., 2016). The uses of medicinal plants increase
gradually due to inexpensive and their curative
properties (Bax and Mullan, 2000). It is recognized
that some plants possess medicinal values such as
antimicrobial and antiseptic (Rios and Recio, 2005).

Many plants (herbs, shrubs, trees) parts are in use
for human nutrition for a long (Tapsell, 2006; Lai
and Roy, 2004). Phytochemicals such as phenols
and flavonoids are very effective as antiviral, anti-
carcinogenic, anti-inflammatory, antineoplastic, anti-
proliferative, and anti-allergic (Carr e al, 2000).
The exploration of medicinal herbs related to the
Sumerians, which they used to make tables of clay
with lists of medicinal plants like Curcuma longa and
Commiphora myrrha.

Oxygen is needed for energy generation in a biological
system. During this biological pathway, some oxidants
or free radicals are also produced as byproducts. These
free radicals cause damage to the cell, cell membrane,
and tissue injury. Free radicals cause many diseases,
including heart disease, aging, and diabetes (Velavan,
2011). The free radical scavengers nullify the harmful
effects (such as aging and cancer) of free radicals

(Ozsoy et al., 2008).

Many pathogenic bacteria and fungi cause infection
in plants. Modifications during progressive phases
including post-harvest are caused by these pathogenic
organisms. Synthetic  pesticides  (bactericides/
fungicides) are commonly used to inhibit the growth
of pathogens. However, the application of synthetic
fungicides produced harmful effects on human and
their surroundings, it is therefore gradually controlled

(Harris ez al., 2001).

Materials and Methods

Plant material and preparation of crude extract

Whole plant of H. eichwaldii (voucher No. 481) was
collected in August, 2018, from Bermi Khel, District
Bannu, KP,Pakistan.The plant specimen was identified
by Sultan Mehmmod in Taxonomy laboratory,
University of Science and Technology Bannu. After
shade dried for 10-15 days, the plants materials were

powdered nearly 0.002 mm by electric mortar. The
plant material (whole) was powdered and 200 grams
of it was dissolved in 1 L of ethanol. The mixture was
shake and filtered after 3 days for crude greenish extract.

Antibacterial tests

The anti-bacterial activity was screened through
agar well diffusion method (Usman ez a/., 2013). The
nutrient medium for bacteria was prepared and soaked
in Petri plate up to a depth of 3mm and bacteria strains
were swabbed on the plate after media solidification.
Four wells were punched in the agar with bore. In
each well, DMSO, Antibiotic (Ciprofloxacin) and
25mg/1ml, 20 mg/1ml and 15mg/1ml concentrations
were added. DMSO was used as a standard while
the antibiotic was used as a control. The Petri plates
having agar were incubated for 24 hrs at 37 °C.

Antifungal activity

'The antifungal activity was conducted through tube
dilution method (Islam ez al, 2011). The fungal
species including 4. niger and A. flavus were selected
for antifungal activities. The two autoclaved test tubes
of 250ml were filled up from nutritive media and then
the fungi colonies were introduced to each test tube
individually. For stimulating the fungal strains, these
test tubes were incubated at 28°C for two days.

Antioxidant activity

Radical scavenging activity of plant extract was
conducted using DPPH method and ascorbic acid as
positive control (Bibi ez a/., 2010). The samples were
prepared by 1000mg/ml solution of plant extract. The
fractions such as 100, 150, 200, 250, 300 and 400 pg/
ml of dilute was prepared. Each sample was shake at
room temperature for half an hour in the dark. The
absorbance was measured at 517 nm. The antioxidant
activity was calculated through given formula:

[(Sample absorbance - Control absorbance)

Scavenging effect (04) = (Control absorbance % 100

Phytochemical screening

The screening of both qualitative and quantitative
analysis was carried out. The chemical constituents
such as saponin, phenol, alkaloids, terpenoid, tannin,
and resin were examined by using the protocol as
designated by (Naz and Babo, 2013).

Qualitative analysis
Alkaloids: The crude plant extract (0.7 gm) were
mixed in 12 ml of 2% HCI. The mixture was filtered
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and filtrate (4 ml) was treated separately with the
reagents and precipitous were detected, which show
alkaloids in the mixture (Trease and evans, 2002).

Terpenoids: The plant extract of 4 ml was dissolved in
chloroform (2ml) plus 3 ml sulfuric acid, the reddish

brown coloration shows presence of Terpenoid.

Phenols: The plan extract was dissolved in 4 ml of
2% iron chloride solution. A black coloration shown
phenols existence (Archana ez a/., 2012).

Tannins: A 0.20 gm of crude extract was dissolved in
12 ml distilled water and filtered. One percent (1%)
Ferric Chloride was mixed with the filtrate and a blue
color in mixture shows tannins occurrence (Trease

and Evans, 2002).

Flavonoids: The crude extract (0.4 gm) was mixed in
petroleum ether for the purpose to remove the oily
constituents of the solution. The oil free component
was mixed in 12 ml of 95% ethanol. The filtrate was
subjected for flavonoids test. The filtrate (5 ml) was
mixed in 6 ml of 2% potassium hydroxide in a test
tube and the yellow color in the sample shows the
presence of flavonoids (Trease and Evans, 2002).

Resins: A 0.7 gm of plant extract was dissolved in
10 ml of distilled water and the formation of the
precipitation shows resins.

Saponins: A 0.10 gm extract of the plant was mixed
in 8 ml water (distill) and shaken. The precipitation
shows the existence of saponins in the sample

(Ejikeme and Ezeonu, 2014).

Sterols: The crude extracts (4ml) were mixed with
Chloroform (6ml) and 2 ml of Sulfuric acid was
dissolved in the mixture. The presence of greenish-
red color shows sterols (Sheel ez al., 2014).

Protein: A 3 ml of plant extract was dissolved in six
drops of Sulfuric acid, and the formation of white
precipitation shows the existence of protein in the
tested mixture (Trease and Evans, 2002).

Quantitative analysis

Total flavonoids contents: The quantitative analysis
of flavonoids was done by using 0.8g of crude extract.
'The extract was dissolved in 5 ml ethanol along with
Aluminum tri chloride (0.3 ml). A 0.3 ml Potassium

acetate was mixed, and the volume was raised to 4 ml.
'Then the solution was shaken and placed at 25°C for
28 minutes. The absorption was checked at 417nm. In
the quantitative analysis of flavonoids, the Quercetin
was used as a standard (Daffodil e£ a/., 2013).

Total phenolic contents: The quantitative analysis of
phenolic was performed by the addition of 0.8 gm
crude extract of H. eichwaldii to 1 ml of 95% Ethanol.
The solution was centrifuged for 25 minutes and
then it was soaked in distil water for the dryness. Its
volume raised to 5 ml with the addition of 3 ml 25%
Sodium carbonate. The reagent folin-ciocalteau (0.5
ml) was added and it was supplemented with 2ml
25% Sodium carbonate. The solutions were mixed
and treated with boiling water. The absorbance was
tested at 645 nm. Pyrocatechol chemical was used
as a standard in the quantitative analysis of phenolic
contents (Hagerman ez al., 2004).

Results and Discussion

'The present research work was conducted to examine
the phytochemical analysis, antimicrobial and free
radical scavenging capacity of H. eichwaldii.

Antibacterial activity

'The antibacterial activity of H. eichwaldii was analyzed
against four bacterial species including S. aureus, E.
coli, B. subtalus and M. leutues. The result obtained
revealed that the applied concentrations of the crude
extract of H. eichwaldii were highly eftective. The zone
of inhibition in case of S. aureus was (15.82+0.40),
(18.12+0.56) and (17.41£0.51) at 25mg/ml, 20mg/
ml and 15mg/ml, respectively (Figure 1, Table 1). The
negative control did not showed inhibition. The zones
of inhibition against E. co/i at (15mg/ml), (20mg/ml)
and 25mg/ml were (13.31+0.64), (15.43+0.52) and
(14.350.12) respectively (Figure 1, Table 1). The
zones of inhibition were (11.34+0.63), (13.47+0.50)
and (14.21£0.55) at 25mg/ml, 20mg/ml and 15mg/ml
concentration against B. subtalus respectively (Figure
1, Table 1). The zones of inhibition were (2.15+0.65),
(9.53+0.70), and (11.19+0.53) against M. leutues at
15mg/ml, 20mg/ml and 25mg/ml concentrations
respectively. The zones of inhibition in case of
Ciprofloxacin 25mg/ml (standard) were (36.66+0.81),
(33.12+0.52), (23.0720.58) and (26.13+0.47) against
S. aureus, E. coli, B. subtalus and M. leutues (Figure 1,
Table 1). Dimethyl Sulfoxide (negative control) did
not inhibit the growth of any strain.
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Table 1: Inbibition zones of H. eichwaldii ethanolic
crude extract against the four examined bacteria species

(Value mean+SEM).

Bacterial Control Crude concentrations

SRS (Ciprofloxa- 25mg/ml 20mg/ml 15mg/ml
cin) 25mg/ml

S. arureus 36.66+0.81  15.82+0.40 18.12+0.56 17.41+0.51

E. coli 33.12£0.52  13.31+0.64 15.43+0.52 14.35+0.12

B. subtalus 23.07£0.58  11.34+0.64 13.47+0.50 14.21+0.55

M. leutues 26.13+0.47  2.15+0.65 9.53+0.70 11.19+0.51

35 4
30 4 I I
25 -
MStandrd
e |

4 1 25mg

I I 20mg
15 4

I Fer T 15mg

g

10 4
5 4
o0 -

hia coli is leutues

Zone of inhibition (mm)
N
o

Figure 1: Inhibition Zones of H. eichwaldii crude extract against
the four bacterial strains including S. aureus, E. coli, B. subtalus and
M. leutues. Ciprofloxacin (25mg/ml) was used as control.

Antifungal activity

Different concentrations of crude extract such as
5mg/ml, 10mg/ml, 15mg/ml and 20mg/ml were used
against 4. flavus and A. niger. When the inhibition
of fungus was studied at different concentrations
of applied crude extract, it was shown that the
concentration of 20mg/ml was highly active against
the examined fungi (Figure 2, Table 2). The 5mg/ml
concentration was least active against 4. flavus. The
20mg/ml and 15mg/ml concentrations have shown
the highest activity against 4. niger. The 10mg/ml and
5mg/ml concentrations of the crude extract inhibit
the growth of A. niger at low degree as (27.6%) and
(35.8%) (Figure 2, Table 2).

Table 2: E, Jffect of different concentrations of crude extract
of H. eichwaldii on the linear growth of A. niger and A.

flavus.

Aspergillus flavus Aspergillus niger

% inhibition

20mg/ml 15mg/ml 10mg/mi Smg/ml

Figure 2: Effect of different concentrations of crude extract of H.
eichwaldii on the growth of A. niger and A. flavus.

Antioxidant activity

We used DPPH (2,2-diphenyl-1-picryl-hydrazyl-
hydrate) radical scavenging assay, to compare the anti-
oxidant activity. The free radical scavenging potential
of the plant extract along with the standard (Ascorbic
acid) was noted. We found that the scavenging
potential of the plant extract is less than the standard
(Table 3). The highest scavenging activity was
showed at 400pg/ml (76.3%) and 300pg/ml (70.1%)
inhibition, as compared to the standard ascorbic acid
which showed 89.1 + 0.1 and 85.3 + 0.0 % DPPH
inhibition in the assay (Figure 3, Table 3).

Table 3: Antioxidant activity of Ethanolic crude extract
of H. eichwaldii. DPPH (2, 2-diphenyl-1-picryl-
hydrazyl-hydrate). Data are mean+SD.

Concentration ExtractDPPH % % Ascorbic acid
(pg/ml) inhibition) scavenging

100 pg/ml 422502 70.0 + 0.0

150 pg/ml 51.4+0.1 742+ 0.1

200 pg/ml 60.1+ 0.1 78.0 + 0.0

250 pg/ml 66.2+ 0.1 82.1+0.1

300 pg/ml 70.1+0.2 85.3 + 0.0

400 pg/ml 76.3 + 0.1 89.1+0.1

100 W Extract ( DPPH % inhibition)

W% Ascorbic acid scavenging

90
80
70
60
50
40
30
20
10

Concentration Inhibition 0
(mg/ml) A.ﬂaq}us A- niger 100 pg/ml 150 pg/ml 200 pg/ml 250 pg/ml 300 pg/ml 400 pg/ml
Figure 3: Antioxidant activity of ethanolic crude extract of H.
20 59.3% 44.9% eichwaldii. Ascorbic acid was used standard.
15 54.6% 39.3%
10 30.9% 27.6% Qualitative phytochemical analysis
5 24.7% 35.8% Qualitative phytochemical screening of H. eichwaldii
showed the presence of flavonoids, alkaloids,
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terpenoids, sterols, tannins and phenols in the tested
sample, while protein, saponins and resins were absent
in the examined sample (Table 4).

Table 4: Qualitative investigation of ethanolic crude
extract of H. eichwaldii.

Terpe- Phe- Sapo- Ster- Pro- Flavo- Res- Alka- Tan-

noids nol nins ols tein noid ins loids nins

+ + - + - + - + +

Quantitative phytochemical analysis

The crude extract of H. eichwaldii was analyzed
for the quantitative study of total phenolic and
flavonoids contents (Figure 4, Table 5). The mean of
total phenolic was (1.1319+0.532379), while that of
flavonoid was (1.528+0.553376).

Table 5: Quantitative investigation of ethanolic crude
extract of H. eichwaldi.

Sample Flavonoid contents Phenol contents
H. eichwaldii  1.528+0.553376 1.1319+0.532379
0325 4 Ethanolic Plant extract
032 4
w 0315 4
B 03t
1
0.305 1
03

Flavonoids Phenol

Figure 4: Quantitative investigation of flavonoids and phenols of
ethanolic crude extract of H. eichwaldii.

In presentresearch,we have evaluated pharmacological
significance and phytochemical ability of the plant
crude extract. The results of current examination
showed that extract of plant have antibacterial
potential. Different concentrations (25 mg/ml, 20
mg/ml and 15mg/ml) of the ethanolic extract were
effective, when applied on the bacterial strains. The
inhibition zone diameter in case of §. aureus was
the maximum such as (18.12+0.56), (15.82+0.40).
While M. leutues showed the lowest result such
as (2.15+0.65), (9.53+0.70) and (11.19+0.51) at
concentrations 25mg/ml, 20mg/ml and 15mg/ml,
respectively. Various concentration of ethanolic extract
of H. eichwaldii was used against two fungal species
including 4. flavus and A. niger. The concentration
(20mg/ml) was more effective against the fungal

species A. flavus. While the concentration (Smg/ml)
of the ethanolic crude extract was the least effective
against Aspergillus flavus. Similarly, the concentration
(10mg/ml) was least effective against 4. niger. While
the concentration (20mg/ml) was the more effective
against A. niger.

'The maximum scavenging potential of our tested crude
extract found at 400 pg/ml (76.03%) and 300 pg/ml
(70.01%) the standard ascorbic acid showed 89.1%
DPPH inhibition. The investigation of phytochemical
show that it inhibits oxidative reactions and protect
DNA from destruction. antioxidant activity is very
important in the cure of free radical causing disorders.
Our result showed similarities with the result of
antioxidant activity as reported (Saeed ez a/., 2018).

In present investigation the phytochemicals such
as flavonoid, sterols, terpenoids, alkaloid, phenols
and tannins were identified in extract of the studied
plant. While the phytochemicals including resin,
protein and saponins were absent in the examined
sample. The mean of total phenolic was calculated as
(1.1319+0.532379) and the mean of flavonoid was
noted as (1.528+0.553376), respectively. Alkaloids
are any heterocyclic bases organic constituent
in which the ring contain nitrogen atoms. The
application of flavonoids can change the response
of body to germ and allergies. Flavonoids have
antimicrobial, pharmacological and antiallergic
capability. Leucorrhoea, diarrohea and burn piles
are most commonly treated via tannins (Buzzini
et al., 2008; Sharif ez al., 2022). The shapes phenol
may be aromatic ring to polymeric arrangements but
glycoside is the most common forms (Williamson,
2005). The chemical process such as metabolism
may result in formation of oxidant trigger oxidative
destruction to of many essential molecules e.g.,
proteins, lipids and DNA. Various parts of plant and
their products are used because they possess highly
effective properties such as analgesic, anticancer
and antioxidant activities. The medicinal property
of the studied are due to the presence of alkaloids,
terpenoid and phenols. These phytochemicals are
known as the common source for the cure of many
diseases. Some phytochemicals perform important
function in development of immune system. These
phytochemicals are responsible for protection of body
from pathogens. Alkaloids tannin, flavonoids and
phenolic compounds are the bioactive phytochemicals
of H. eichwaldii. The antiseptic potential of plants is
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because of the phytochemical constituents, which
the plants possess (El-Astal e al., 2005). The results
of current experiments showed that extract of the
examine plant contain bioactive compounds.

Conclusions and Recommendations

The extract of H. eichwaldii shown antimicrobial,
phytochemical and antioxidant potential. The extract
of the examine plant has potential for preparation of
traditional drugs. The result of our study displayed the
presence of medicinal components in the examined
plant. The previous studied researches resolute the
presence of these curative phytochemical, which
provide pharmaceutical feature to the studied plant.
We concluded that the extract from H. eichwaldii
is effective source of medicine against the examine
microbe and possess high antioxidant activity.

It is suggested that further experiments will encourage
to examine of the possible phytotoxic effect of this
extract on cereal crops.
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