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Qualitative and quantitative analysis of bioactive constituents of a plant is necessary for determination of
potential pharmacological activity. In this study, the qualitative and quantitative analysis of the petroleum
ether, chloroform and methanolic extract of Ageratina adenophora leaves were performed. A. adenophora,
also called Eupatorium adenophorum, belongs to the family Asteraceae and it is an invasive species in many
tropical and subtropical countries, including northeastern India, China, Sri Lanka, and Nigeria. The plant has
high reproductive capacity which is partly due to the well-developed root system. From the roots, important
bioactive compounds such as benzofuran derivatives, chromene derivative and a monoterpene glucoside and
sesquiterpenoid have been identified. Qualitative phytochemical analysis in the present study revealed the
presence of carbohydrates, alkaloids, phenols, flavonoids, xanthoprotein, glycosides, tannins, steroids and
terpenoids. Quantification of the total tannins, total alkaloids and total phenols were determined for the
methanolic extracts of the leaves. High amount of tannins and phenols was detected.
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INTRODUCTION

In the age of orthodox pharmacotherapy, herbal pre-
scriptions gain an interest in the past decades. Although
there is often lack of evidence for their therapeutic effi-
cacy and toxicological effects, the use of herbal medi-
cines increasing in a considerable extent. As per World
Health Organization (WHO), 80% of world total popula-
tion mainly in underdeveloped and developing countries
depends on the use of traditional herbal medicines for
their primary healthcare needs. The traditional medicines
are having its greater acceptance because of easy avail-
ability, less or minimum unwanted side effects and cost-
effective nature. The therapeutic effects of herbal medi-
cines are mainly due to the presence of phytochemicals
in the form of flavonoids, alkaloids, sterols, terpenoids,
phenolic acids, stilbenes, lignans, tannins and saponins
(Nyamai et al., 2016).

Twenty-five years prior to 2007, approximately one
half of all licensed drugs were either from natural origin
or synthetic products of natural drug (Kennedy and

Wightman, 2011). Depending upon species and genus,
the secondary metabolites also differ and secondary me-
tabolites as such do not play any role in primary meta-
bolic process but increase the plants ability to survive
and overcome any local challenges by interacting with
their environment (Harborne, 1993). Often the primary
goal of these secondary metabolites is feeding deter-
rence, due to their bitter or toxic taste to herbivores and
the toxicity sometimes leads to the central and periph-
eral nervous system effects (Rattan, 2010). The phyto-
chemicals found in plants acts as a defense against dis-
eases and these are natural bioactive compounds (Habila
etal, 2011).

Ageratina adenophora, previously known as Eupato-
rium adenophorum Spreng., is a perennial weedy shrub
native to Mexico and it can grow up to 3 m in height
(Heystek et al., 2011; Kluge, 1991; Sun et al., 2004; Wang
and Wang, 2006). A. adenophora contains bioactive sec-
ondary metabolites. Previously, different classes of
chemicals including essential oils, phenyl propanoids,
flavonoids, (mono-, sesqui-, di- and tri-) terpenoids, cou-
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marins, sterols and alkaloids had been reported from this
species (Ahluwalia et al., 2014; He et al., 2008; Li et al.,
2008; Yan et al., 2006; Pala-Paul et al., 2002; Wang et al.,
2016). 7-hydroxydehydrotremetone, an abundant com-
pound isolated from A. adenophorais having significant
broad-spectral inhibitory activity against various fungal
strains (Zheng et al.,, 2018). 2a-methoxyl-3B-methyl-6-
(acetyl-O-methyl)-2,3-dihydrobenzofuran (thymol type
monoterpene), eupatorenone and 3-hydroxymuurola-4,7
(11)-dien-8-one, these three compounds are having in
vitro bacteriostatic activity against three gram-positive
bacteria (Luo et al., 2018).

In this study, the qualitative phytochemical screening
of A. adenophora leaves were performed to determine
the bioactive metabolite present in the plant leaves.
Quantification of the total tannin content, total phenol
content and total alkaloidal content of the methanolic
extract of the leaves were performed.

MATERIALS AND METHODS
Collection and identification of plant materials

Fresh leaves of Ageratina adenophora plant were
collected from in and around Zemabawk campus of Re-
gional Institute of Paramedical and Nursing Sciences,
Aizawl, Mizoram, India. The identity of the plant was
authenticated by a taxonomist at the Botanical Survey of
India, Shillong. A voucher specimen has been deposited
in the Department of Pharmacy, RIPANS, with Reference
no: BSI/ERC/TECH/Plant Iden./2018/136.

Preparation of plant extracts

The extraction of plant metabolites performed by
procedure described in Dixit et al. (2005) with slight
modifications. The leaves of A. adenophora plant were
washed thoroughly with distilled water. Plant leaves
were dried under shade until becomes completely dried
and powdered coarsely by hand. The plant constituents
are sequentially extracted using Petroleum ether, Chloro-
form and Methanol using the Soxhlet apparatus. The
powdered leaves were extracted using each solvent to
extract soluble matter. The extraction was continued
until the extract solution became colorless. The extract
was taken into sterile beaker and concentrated by
evaporating the solvents in water bath. The dried extract
was stored in refrigerator for further analysis.

Phytochemical screening

The crude methanolic extract of the leaves of A. ade-
nophora were used for preliminary qualitative screening
of phytochemicals such as alkaloids (Dragendorff's test,
Mayer’s test, Wagner’s test and Hager’s test), carbohy-
drates (Molish test, Fehling’s test, Benedict’s test and

iodine test), phenols and tannins (Fecl; test, tannins test,
and lead acetate test), flavonoids (alkali test, Shinoda
test, lead acetate test and H,SO, test), saponins, triterpe-
noids (Salkowski’s test), glycosides (Liebermann’s test,
Keller-Kilani test), steroids, proteins (Millon’s test, ninhy-
drin test, xanthoprotein test and biuret test) (Thakur et
al., 2018; Aziz, 2015; Santhi and Sengottuvel, 2016;
Yadav and Agarwala, 2011).

Determination of tannin content

Total tannin contents of the plant extract were deter-
mined by Folin-Ciocalteu method. 0.1 ml of plant extract
was taken and transferred to a 10 ml volumetric flask
containing 7.5 ml of distilled water and 0.5 ml of Folin-
Ciocalteu phenol reagent (previously diluted ten times
with distilled water). 1 ml of 35% Na,CO; solution and
volume was made up to 10 ml with distilled water. The
mixture was then shaken well and kept it for 30 minutes
at room temperature. In the same manner, a set of refer-
ence standard solutions of Gallic acid having concentra-
tions 20, 40, 60, 80 and 100 ug/ml were prepared. Ab-
sorbance of the extract solution and standard solutions
were measured at 725 nm against the blank with UV-
visible spectrophotometer. Standard curve was plotted
for standard and the tannin content was expressed in
terms of mg of gallic acid present per g of extracts (GAE/
g) (Marinova et al., 2005; Singh et al., 2012; Afify et al.,
2012; Miean and Mohamed, 2011).

Determination of total phenolic content

The total phenol concentration in plant extracts were
determined using spectrophotometric method. The total
phenol content was determined using Folin-Ciocalteu
phenol reagent method. 1 ml of extracts and 9 ml of dis-
tilled water were transferred to a 25 ml volumetric flask.
To it, 1 ml of Folin-Ciocalteu phenol reagent (previously
diluted ten times with distilled water) was added and
shaken well. After Five minutes 10 ml of 7% Na,COj3 solu-
tion was added to the mixture. In the same manner, dif-
ferent concentrations of standard gallic acid solutions
(20, 40, 60, 80 and 100 pg/ml) were prepared. Both the
sample and standard solutions were incubated for 90
minutes at room temperature. The absorbance of the
solutions was taken against the blank at 550 nm using UV
-visible spectrophotometer. The total phenol content
was expressed in GAE (mg/g) of extract (Rasool et al.,
2011; Ghasemzadeh et al., 2010; Stankovic, 2011).

Determination of total alkaloid content

1 mg of plant extract was dissolved in the DMSO. To
it, 1 ml of 2N HCl was added and filtered. The solution
was transferred to separating funnel and to it 5 ml of
bromocresol green solution and 5 ml of phosphate buffer
were added. The mixture was shaken vigorously with 1,
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Figure 1: Standard curve for total phenol content.
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Figure 3: Standard curve for total alkaloidal content.

2, 3 and 4 ml of chloroform and then extracted to a 10 ml
volumetric flask and volume was made up to 10 ml with
chloroform. In the same manner a set of reference stan-
dard solutions of atropine (20, 40, 60, 80 and 100 ug/ml)
were prepared. Absorbances were taken for both sample
and standard solutions at 470 nm against the blank using
UV-visible spectrophotometer. Total alkaloid content
was expressed in terms of AE (mg/g) of extract (Shamsa
etal., 2008; Rao et al., 2012).

RESULTS

Extractive yield

49 g of powdered A. adenophora leaves were sequen-
tially extracted using petroleum ether, chloroform and
methanol and extractive yields are summarized in Table
1.
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Figure 2: Standard curve for total tannin content.

Qualitative phytochemical analysis

Methanolic extract of leaves of A. adenophora was
investigated for different qualitative phytochemicals and
the result obtained were shown in the Table 2.

Quantification of phytochemicals

Methanolic extract of leaves of A. adenophora were
investigated for total tannin content, total phenol con-
tent and total alkaloid content and the result obtained
were shown in the Table 3. The tannin content of the
plant extract was determined using Folin-Ciocalteu re-
agent method and the concentration of the tannin was
found to be 156.59+0.55(GAE/g). The total phenolic con-
tent of the plant extract was determined using Folin-
Ciocalteu reagent method and the concentration of was
found to be 235.4110.72 (GAE/g).

Table 1: Extractive yield for different solvents from the
leaves of Ageratina adenophora.

Sl. No. Extract Extractive yield (%)
1 Petroleum ether 5.55
2 Chloroform 3.06
3 Methanol 11.47

Table 2: Result of phytochemical screening of methano-
lic extract of Ageratina adenophora leaves.

No. Phyto-constituents Result

1 Alkaloids +

2 Carbohydrates ++
3 Phenols and tannins ++
4 Flavonoids ++
5 Saponins -

6 Triterpenoids +
7 Glycosides ++
8 Steroids +
9 Proteins (xanthoprotein) +
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Table 3: Contents of phytochemicals in the plant extract.

No. Phytochemicals Quantity (mg/g)
MeanzSD
1 Alkaloid 6.07+0.16
2 Tannin 156.59+0.55
3 Phenol 235.41+0.72

The alkaloid content was determined in the plant
extract and expressed in terms of Atropine equivalent as
mg of atropine per g of plant extract (AE/g). The concen-
tration of alkaloid was found in extracts are 6.07+0.16
(AE/g). All the standard curves showed strong positive
linear correlation(R). As the value of the concentration
increases the absorbances also increases.

DISCUSSION

The qualitative phytochemical screening for the
analysis of bioactive metabolites were performed for the
methanolic extract of A. adenphora leaves in this study
and the result obtained is shown in Table 1. The data
obtained revealed that there are various phytochemicals
were present in the extract. The data showed that strong
positive results found for carbohydrates, phenols, tan-
nins, flavonoids and glycosides. The result for xanthopro-
tein, alkaloids, steroids and triterpenoids showed posi-
tive result.

The study revealed that, various phytochemicals are
present in the leaves of A. adenophora and these phyto-
chemicals can be useful in various ways for either mitiga-
tion or prevention of diseases. The total phenols, total
tannins and total alkaloids were also investigated. There
is presence of significant amount of tannins and phenols
present in the leaves of A. adenophora but the alkaloid is
present in lesser amounts as compared to other phyto-
chemicals. Tannins and phenols can be investigated fur-
ther from this study to utilise in further investigations
(Durai et al., 2016; Tambe and Bhambar, 2014).
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