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Abstract

The search for alternative sources of medicines includes a test for the phytochemical composition. This study
aimed to determine the qualitative and quantitative flavonoid and steroid composition of twelve selected
Malaueg medicinal plants generally. Specifically, it aimed to determine the leaves of the medicinal plants if it
contains the composition of flavonoids and steroids. The presence of flavonoids may indicate its protective
effects against many infectious (bacterial and viral diseases) and degenerative diseases such as cardiovascular
diseases, cancers, and other age-related diseases. Its presence indicates antioxidative, anti-inflammatory, anti-
mutagenic and anti-carcinogenic properties, free radical scavenging capacity, hepatoprotective, capacity to
modulate key cellular enzyme functions, and possible inhibition of several enzymes, such as xanthine oxidase
(X0), cyclo-oxygenase (COX), lipoxygenase and phosphoinositide 3-kinase. The presence of steroids points to
the following potentials of plant steroids: medicinal, pharmaceutical and agrochemical activities like anti-tumor,
immunosuppressive, hepatoprotective, antibacterial, plant growth hormone regulator, sex hormone, anti-
helminthic, cytotoxic and cardiotonic activity. This study highlights the amount and presence of flavonoids and
steroids of 12 medicinal plants. It is recommended that the aqueous extract be studied for the flavonoid

presence. It is further recommended that other solvents be utilized in the extraction process.
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Introduction

The Malaueg community of Rizal, Cagayan is one of the
identified indigenous groups in the Province of Cagayan.
They live in a mountainous area and in the early
days utilized plants as sources of cure for ailments.
These twelve plants used as medicines have a folkloric
basis. The twelve plants are Bicarud (Tabernaemontana
pandacaqui), Biga (Alocasia macrorrhiza), Gabut
(Imperata cylindrica L.), Kunig (Curcuma sp), Liw-liw
(Ficus septica), Lubigan (Cymbopogon citratus),
(Hyptis Pott.), NPA

(Chromolaena odorata), Pansit-pansitan (Peperomia

Matalagdaw brevipes
pellucida), Papait (Mollugo sp.), Tarattut (Eleusine
indica), and Wild tea (Ehretia microphylla). Scientific
confirmation of these folkloric uses is important for the
herbal

formulations for metabolic disorders, home and

possibilities of creating products like
personal care products, and other products. Such
scientific confirmation is needed to ensure that products
from these indigenous medicinal plants are safe for

human consumption.

Proper qualitative and quantitative analysis of extracts
will point out the efficacy of the biological property
thus the production of safe and potent herbal
formulations and other products that are utilized by
human beings. Resulting phytochemical analysis may
show what other capacities or abilities of these plant
may be used for aside from their folkloric usage.
Moisture content can affect the extraction procedures
involved in obtaining the bioactive components. The
presence of pesticide deposits and overwhelming
metals within the soil reflect on the extricates and can
cause the extracts to be risky. There’s subsequently a
got to decide the presence of the folkloric movement
through a subjective and quantitative assurance of the
plants’ chemical composition. Similarly, significant is
the dampness content which influences the measure
of phytochemicals extricated and the assurance of
the presence of contaminants like pesticide deposits
and overwhelming metals will affect in the security

of concentrates.

According to Kumar S, Pandey AK. (2013) study,

Flavonoids are omnipresentin plants and are

the central essential kind of polyphenolic compound
found within the human diet. Flavonoids have ability
to induce human guarded protein structures. The
number of considers has proposed cautious effects of
flavonoids against various compelling (bacterial and
viral ailments) and degenerative ailments, such as,
cardiovascular diseases, cancers, and other age-
related infections. They also go about as a helper cell
reinforcement resistance structure in plant tissues
revealed to various abiotic and biotic anxieties. They
are also growth regulator factors in plants such as
auxin. Biosynthetic qualities have been gathered in a
few microscopic organisms and fungi for improved
production of flavonoids. Studies by Patel SS, Savjani
JK. (2015), plant steroids have many fascinating
therapeutic,

pharmaceutical and agrochemical

exercises like anti-tumor, immunosuppressive,
hepatoprotective, antibacterial, plant development
hormone controller, sex hormone, anti-helminthic,
cytotoxic and cardiotonic action. In news article from
medicine Net (2020), Plant sterols is a type of plant
steroid that are taken by mouth to lower cholesterol
levels and help prevent heart disease and heart
attacks. Plant sterols are also utilized for a
few cancers such as stomach cancer, colon cancer,
and rectal cancer. Plant sterols are also used for

weight loss.

Therefore, the aim of this study is to determine the
presence of the folkloric activity through a qualitative
and quantitative determination of the plants’ chemical
composition. Equally important is the moisture
content, which affects the amount of phytochemicals
extracted and the determination of the presence of
contaminants like pesticide residues and heavy metals
will impact on the safety of extracts. As a result, we can
create cosmetic products containing these plant
extracts to treat skin irritations, illnesses, and other

bacterial and viral diseases.

Materials and methods

A. Plant Collection Procedures

Mature leaves will be collected for extraction purposes.
Separate at least five leaves each plant sample for
moisture determination purposes. Wiped clean and

stored in Ziplock bags. Store away from sunlight.

32 |Joy et al.



J. Bio. & Env. Sci. | 2022

B. Preparation of Plants for Extraction

Plant leaves should be brushed briskly to remove
visible soil and dust particles by deionized water as
quick as possible. Plant parts are placed on a spin
drier and blot off into filter paper then weigh and
place it in oven. Plant parts are oven dried at 40°C for
12 to 72 h. (drying times depends on type and amount

of samples in the oven).

Samples are grinded finely in a heavy-duty grinder.
Samples are kept in a tightly capped glass jars or
sealed polyethylene bags, labeled properly and
stored prior to analysis. Containers should be kept
in a cool dry place. For long term storage samples
should be thoroughly dried, sealed and placed
under refrigerated conditions (4°C) until required

analysis is completed.

Extraction process using 2 solvents (ethanol and
methanol).

Weigh 10 grams of dried material with constant weight
and soak it with goml of solvent (70% ethanol and 80%
methanol). Place it in a hot plate at 50°C for 2 hrs. with
constant stirring. After 2 hrs., place it overnight in a
refrigerator at 4°C. Then place it in a platform shaker for

2 hrs. at constant stirring. Collect extract.

Qualitative analyses of Secondary Metabolites

a) Test for Flavonoids (Edeoga 2005 and N. Morsy
et al. (2014).

Boil 0.5mL of the extract with 2.5mL of distilled water
for 5 min. Filter while mixture is hot. Add a few drops
of 20% sodium hydroxide solution to the cooled
filtrate. The change from yellow to colorless solution
upon the addition of acid (10% HCI) indicates the

presence of flavonoids.

b) Test for Steroids (Edeoga 2005, Kumae et al.,
IJPSR 2010).

Dissolve 0.5mL of the extract in 2.5mL chloroform.
Equal volume of concentrated sulfuric acid is added to
the side of the test tube. The presence of steroids is
detected by the upper layer turning red and the sulfuric

acid layer shows yellow with green fluorescence.

Quantitative analyses of Secondary Metabolites

a) Determination of total flavonoid content (Stancovic
MS, et. al, Park et al. (2008) and Saikaew et al).

A o.1mL extract is diluted with distilled water in test
tube to a volume of 5mL. 0.3mL 5% NaNOz2 is added,
after 5 mins. 3mL 10% AICI3 is added. 2.omL 1 M NaOH
is added after 5 minutes followed by addition of distilled
water. After 15 minutes, absorbance is measured against
blank at 510nm. Total flavonoid content is expressed as

mg quercitin per g of dry weight.

b) Determination of steroids (Hemalatha S. et al. 2017).
A 1.omL of test extract of steroid solution was
transferred into 10mL volumetric flasks. Sulphuric
acid (4N, 2mL) and iron (III) chloride (0.5% w/v,
added, followed by

hexacyanoferrate (III) solution (0.5% w/v, 0.5mL).

2mL) are potassium
The mixture is heated in water bath maintained at
70+2°C for 30 minutes with occasional shaking and
diluted to the mark with distilled water. The
absorbance was measured at 78onm against reagent
blank. Total steroid content is expressed in mg

cholesterol per g of dry weight.

Results and discussions

The method used to determine the secondary
metabolites present in plants was carried out in
standard methods for all extracts, using different

solvents for extraction and examination.

Table 1. Qualitative Phytochemical Analyses of

twelve Malaueg Plants.

Flavonoids Steroids

Plants Ethanolic Methanolic Ethanolic Methanolic

Extract Extract  Extract  Extract
Bicarud - - +++ +++
Biga - - +++ ++
Gabut +++ ++ +++ +++
Kunig + + +++ +++
Liw-liw ++ - +++ +++
Lubigan +++ ++ ++ 4+
Matalagdaw ++ ++ ++ ++
NPA +++ - +4++ +++
Pansit-
pansitan * ) A A
Papait ++ - ++ +++
Tarattut ++ + ++ +++
Wild tea ++ +++ ++ ++

Legend: +++ Highly present, ++ moderately present,

+ trace, - Negative
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Phytochemical analyses revealed the presence of
steroids and flavonoids in methanolic and ethanolic
extracts. The number of traces of each result is the
intensity of their presence. Table 1 shows that the
ethanolic extracts of the plants showed the presence
of flavonoids in 10 plants, except for bicarud and biga.
The methanolic extracts yielded flavonoids in 6
plants, and no flavonoids were detected in the
methanolic extracts of bicarud, biga, liwliw, NPA,
pansit-pansitan, and papait. The presence of more
flavonoids was qualitatively detected in the ethanolic
extracts of gabut, liwliw, lubigan, NPA, pansit-
pansitan, papait, and tarattut. The methanolic extract
of wild tea showed more flavonoids. The same
amounts of flavonoids were detected in both extracts
of bicarud, biga, kunig, and matalagdaw. As given
results in qualitative analysis (Table 1), ethanolic
extract gave dominant results for most of the plants in
the detection of flavonoids, while in the detection of

steroids, it was better to use methanol solvent.

Table 2. Quantitative Analyses of Twelve Malaueg

Plants using two Solvents.

Plant Flavonoid Steroid
Ethanol Methanol Ethanol Methanol

Bicarud 361.64 340.09 68.50 67.87
Biga 596.09 545.27  57.78 36.08
Gabut 278.64 280.64 41.01 30.89
Kunig 434.36 608.55 67.80 62.03
Liwliw 124.64 314.36  54.98 53.05
Lubigan 187.82 280.82 48.20 41.09
Matalagdaw 124.91 344.64  63.46 42.38
NPA 500.27 704.64 53.17 60.34
g:g:gan 212.64 608.09 71.19 73.06
Papait 89.00 245.45 36.58 32.69
Tarattut 68.45 237.32 36.28 51.66
Wild Tea 54.64 38155 25.28 44.32

Legend: Flavonoid expressed in mg quercetin/gram sample

Steroids expressed in mg cholesterol/gram sample

Table 2 Quantitative analysis is much more tangible.
It entails looking at hard data, or actual numbers. The
flavonoids were expressed in mg of quercetin per
gram of sample, and the steroids were expressed in
mg of cholesterol per gram of sample. More
flavonoids were detected quantitatively in methanolic
extracts, while detection of steroids was higher in

ethanolic extracts.

The 12 Malaueg Medicinal Plants tested qualitatively
and quantitatively in this study were found to have
steroids and flavonoids in both extracts, almost.
According Kumar, S., & Pandey, A. K. (2013) and
Patel, S. S., & Savjani, J. K. (2015), these two
secondary metabolites are important factors in the
prevention of many infectious and degenerative
diseases, including cancer and cardiovascular disease.
Their

inflammatory,

presence indicates antioxidative, anti-

anti-mutagenic, anti-carcinogenic
anti-tumor, immunosuppressive,

growth

properties,
hepatoprotective,  antibacterial, plant
hormone regulator, sex hormone, anti-helminthic,
cytotoxic, and cardiotonic activity. In line with this,
we can produce products focused in curing skin
diseases at low cost for indigenous people who need
treatments. For the overall results, we will possibly
conduct a study where we can produce products
focused on curing skin diseases and cancer
treatments using these plants at a low cost for

indigenous people who need treatments.

Conclusions

The detection of flavonoids and steroids in qualitative
and quantitative analyses yielded impressive results.
However, when we used methanolic extract, these
parameters improved noticeably. Based on the
findings, the methanolic extract performed
exceptionally well in terms of steroid and flavonoid
detection. Through quantitative and qualitative
analyses, the twelve malaueg medicinal plants were
identified for this study, and they have industrial

potential, particularly for therapeutic formulations.

Recommendation

It is recommended that the aqueous extract be
studied for flavonoid presence. It is also
recommended that other solvents be used for
extraction purposes. And other parts of the plant

sample will be studied.
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