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Abstract: This study aims to determine the effects of soil type on the phytochemical profiles (type and
abundance) of Tinosphora rumphii stem ethanolic extract collected from Adtuyon Clay loam and
hydrosol types of soil. The plant stem extract was concentrated using rotary evaporator until it is semi-
solid in form. Phytochemical screening was done to evaluate the plant’s phytochemical constituents.
Results showed the presence of alkaloids, flavonoids, steroids, and tannins in the T. rumphii extract
obtained from two sites with Adtuyon Clay loam and hydrosol types of soil. On the other hand, saponins
are present only in the plant sample obtained in Adtuyon type of soil. Results also revealed variations
on the abundance of some phytochemicals present in T. rumphii stem collected from the two types of
soil in which alkaloids and tannins are less in abundant in Adtuyon clay loam soil while high in
abundance in hydrosol type. Hydrosol type of soil is effective in storing alkaloids and tannins in T.
rumphii stem could be due to the presence of iron and manganese in Hydrosol type of soil that are
necessary for accumulation of such phytochemicals in the plant tissues. On the other hand, Adtuyon

clay loam soil is valuable in storing saponins.
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Introduction

Tinospora rumphii belongs to the family Menispermaceae, is a climbing vine plant are
commonly grown and matured in the wild places and can also be cultivated through artificial
propagation like stem cuttings. It is commonly known as Makabuhay in the Philippines which literally
means “bring backs life” (Salazar et al., 1987) . It is one of the folkloric medicinal plants that is widely
distributed in Asia and Africa, has been used as herbal remedy for a long time (Ruan et al., 2012). It is
commonly prescribed as an aqueous extract in the treatment of stomach trouble, indigestion, diarrhea,
toothache, and topical ulcers (Tan and Bajo, 2014). Zulkhairi et al. (2008) stated that the aqueous
crude stem extract of T. rumphii was not toxic on normal cell lines and moderately blocked the
proliferation of selected human cancer cells.

It has been reported that phytochemicals which are considered as secondary metabolites
components are directly responsible for activity such as antioxidant, antimicrobial, antifungal,
anticancer, anti-inflammatory among others (Karate, 1997). Phytochemicals constitute one of the most
numerous and widely distributed groups of substances in the plant kingdom (Chose and McArthur,
2002). The medicinal value of plants is related to their phytochemical component content and
secondary metabolites, including: phenolic compounds, flavonoids, alkaloids, tannins, and other stress
gene response products (Mohammedi and Atik, 2011). Phytochemicals can be extracted from either
the whole plant or from specific parts of the plant known to contain a concentration of the desired active
chemical. Concentrations can occur when bioactive chemicals accumulate in the various parts of the
plant, such as leaves, stems, bark, flowers, fruits, seeds, and roots (Shaalan et al., 2005).
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The distinction between primary and secondary metabolites is not always easily made. At the
biosynthetic level, primary and secondary metabolites share many of the same intermediates and are
derived from the same core metabolic pathways (Figure 1). In the strictest sense, however, secondary
metabolites are not part of the essential molecular structure or function of the cell. Secondary
metabolites generally, but not always, occur in relatively low guantities and their production may be
widespread or restricted to particular families, genera, or even species. it has become increasingly
evident that many natural products do have significant ecological functions, such as protection against
microbial or insect attack (Hopkins and Huner, 2009).

Phytochemical composition of medicinal plants is known to be affected by a number of
environmental factors including altitude and change of season (Nchabeleng et al., 2012; Jayanthy et al.,
2013; Odjegba and Alokolaro, 2013). Effect of seasonal changes on the formation of plant secondary
metabolites is influenced by responses to a variety of season specific pathogens (Figueiredo et al.,
2008). This effect affords plants, unlike other organisms, to survive different seasonal conditions
without hibernation. Seasonal changes expose plants to different temperature levels (including extreme
levels) that have an effect in their phytochemical compositions, with volatile compounds being the most
affected (Usano- Alemany et al., 2014). Determination of the seasonal effect on plant phytochemical
compositions provides knowledge on the time/season of harvest of individual plant species that afford
optimum concentration of active ingredients (Kale, 2010).

Monteiro et al. (2006) also stated that environmental factors, such as temperature, rainfall and
ultraviolet radiation incidence can affect the concentrations of phenolic (such as flavonoids and tannins)
compounds in plants. Among phenolic compounds, the tannins can be influenced by development of
the plant and by environmental changes (Hatano et al., 1986; Salminen et al., 2001). Thus, phenolic
compounds and other secondary metabolites represent a chemical interface between plants and
environment (Gobbo-Neto & Lopes, 2007). Changes in phenols amounts influence directly the quality
of the plant for medicinal application (Santos et al., 2006). On the other hand, there is no existing study
or information available related to the effect of soil type on the phytochemical profile variations in
Makabuhay, Tinospora rumphii plant stem especially in the two-study area (Carcar, Cebu, Philippines
and Oroquieta City, Misamis Occidental, Philippines). Hence, this study was conducted to evaluate the
effects of soil type on the phytochemical variations (type and abundance) of  Tinospora rumphii stem
extract.
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Figure 1. A schematic to illustrate biosynthetic relationships between principal primary and secondary
metabolites (circled) (Source: Hopkins et al., 2009).

Materials and Methods

A. Collection and Preparation of Plant Samples
Tinospora rumphii mature stem was collected from the botanical garden of Misamis Occidental
National High School, Oroquieta City, Philippines, with Adtuyon Clay loam type of soil and Carcar,
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Cebu, Philippines, with hydrosol type of soil. These were washed with tap water and then rinsed with
distilled water. The plant samples were air dried for 96 hours at room temperature. The dried stem of
the said plant was chopped using a kitchen knife and pulverized using an electric blender.

B. Extraction of Plants

Pulverized plant samples were placed in a glass container. The stem samples extracted by
soaking with concentrated (100%) laboratory grade ethanol and was left to stand for 48 hours. The
soluble ethanolic extract was filtered using Whatman filter paper.

C. Rotary Evaporation and Phytochemical Analysis

The filtered ethanolic plant extract was then concentrated using rotary evaporator until it is semi-
solid in form. The phytochemical screening was done following the standard procedure as described
by Harborne (1998) evaluating the qualitative determination of major phytochemical constituents such
as alkaloids, flavonoids, tannins, saponins, steroids, anthraquinone, and cyanogenic glycosides.

Alkaloid

The detection of Alkaloids was carried out through extracting an equivalent of 10 grams of
each plant extract that was recently evaporated on an evaporating dish to a syrupy consistency over a
steam bath with 5 mL of 3 M HCI; and the filtrate was treated with Mayer’s Wagner’s reagent.
Flavonoids

The determination of flavonoids was done by taking another extract equivalent to 10 grams of
the plant samples that was evaporated to incipient dryness over steam bath. Plant samples were then be
added to a room temperature. The residue was defatted by treating it with 95% n-Hexane until the
extract is almost colorless. Afterwards, the hexane extract was discarded. Its residue was taken up with
80% alcohol and finally added with hydrochloric acid. The appearance of color red within 10 minutes
demonstrated positive test for flavonoids.

Tannins

The presence of tannins was determined through adding 10 grams of evaporated plant extract
with 10 ml boiled distilled water, followed by the addition of 5 drops of 10% FeCl; (ferric chloride) to
the filtrate. Development of white precipitate was taken positive for the presence of tannins.

Saponins
Saponin content was confirmed by mixing the crude methanolic extracts with 10 mL distilled
water. The extract was then shaken vigorously to record froth formation.

Steroids

The detection of steroids was done by extracting 20 grams of sample in 10 mL methanol. Five
(5) mL of this methanolic extract was treated with 2 mL glacial acetic acid containing 1 drop of 5%
FeCl;solution. This solution was carefully transferred to the surface of 1 mL concentrated of H,S0,.
The formation of reddish brown ring at the junction of two liquids was the indication of the presence
of steroids.

Anthraquinone

Anthraquinone was detected by taking an amount of 10 grams of the plant samples and it was
evaporated until it is almost dry over a steam bath. The residue was took up with 10 mL distilled water
and filtered. The filtrate was extracted twice with 5 mL portions of benzene. Benzene extract was
divided into portion, the other one served as control while the other was treated with 5 mL ammonia
solution. The appearance of color pink in the lower alkaline layer indicated the presence of
Anthraquinone.

Cyanogenic glycocides

Cyanogenic glycosides was tested through placing 2-5 grams of crushed plant material. It was
moistened with enough distilled water and was then added with a few drops of chloroform to enhance
enzyme activity. One (1) mL of 1 % emulsion solution was added to ensure hydrolysis of glycoside.
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The test tubes was tightly covered with cork from which it was suspended with a piece of picrate paper
that must not touch the inner side of the test tube. The tubes was warmed up at 35-40°C or kept at room
temperature for three hours. Appearance of various shades of red within 15 minutes measures the
relative concentration of cyanogenic glycoside.

Results and Discussion

Phytochemical screening of Tinospora rumphii stem extract obtained from two different types
soil shows the presence of various phytochemicals which are shown in Table 1. The results provide
evidence of the presence of alkaloids, flavonoids, steroids, and tannins in the T. rumphii extract obtained
from two sites with Adtuyon Clay loam and hydrosol types of soil. On the other hand, saponins are
present only in the plant sample obtained in Adtuyon type of soil. Results also revealed variations on
the abundance of some phytochemicals present in T. rumphii stem collected from the two types of
soil in which alkaloids and tannins are less in abundan (+) in Adtuyon clay loam soil while high in
abundance (+++) in hydrosol type of soil.

Table 1: Phytochemicals present in the Ethanolic Extract of Tinospora rumphii obtained from Two

Soil types.
Soil Type Phytochemicals
Anthra- Cyanogenic

Alkaloids Saponins | Flavonoids | Steroids Tannins guinone glycosides
Adtuyon
Clay Loam + ++ +++ +++ + - -
Hydrosol
Type +++ - +++ +++ +++ - -

Legend: (-) Absent; (+) Low in abundance; (++) Moderate in abundance; (+++) High in abundance

Based on the result, hydrosol type of soil is effective in storing alkaloids and tannins in T.
rumphii stem, on the other hand, Adtuyon clay loam soil is valuable in storing saponins in the said
plant extract. Hydrosol soil is rich in iron and manganese and influenced by seasonal or permanently
wet conditions for at least 2-3 months in most years. Hydrosols commonly form in alluvial soil
landscapes and so could be expected to be quite fertile. Plants with sufficient manganese has the
phenolic compounds such as tannins accumulate in the plant tissues (Lin et al., 2005). Clay loam soil
is composed mostly of sand, silt and smaller amount of clay. Stevens et al. (2013) stated that
glycosides such as saponins are abundant in Populus tremuloides plant grown in sand and silt rich soil.

In general, the results of this study revealed that the type and abundance of phytochemicals
present in the ethanolic extract of T. rumphii stem varied based on the type of soil. The chemical
variability in the plant extract may reflect environmental influence on phytochemical contents.

Major outcomes of the present investigation revealed that the samples tested contained low to
high concentrations of health-enhancing phytochemical constituents, including flavonoids, saponins,
flavonoids, steroids and tannins. Flavonoids are strong antioxidants and are effective antibacterial
substances in vitro against a large number of microorganisms by inhibition of the membrane-bound
enzymes (Cowan, 1999). They also showed substantial anticarcinogenic and antimutagenic activities
due to their antioxidant and anti-inflammatory properties and also they are an important class of natural
products, are the main bioactive constituents of a lot of medicinal or dietary plants, they have been
reported to show extensive benefits to human health, including antioxidant, anti-inflammatory, and anti-
cancer activities (Li-Weber, 2009). Terpenoids are potent antioxidants, with anti-inflammatory,
antibacterial, antiviral and anticancer properties (Lay et al., 2014). Alkaloids are toxic against cells of
foreign organisms. Potential use in the elimination and reduction of human cancer cell lines. Saponins
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are cancer protective agents acting as antioxidants, & antimutagens (Nobori et al., 1994) and also
involved in plant disease resistance because of their anti-microbial activity (Anyasor et al., 2010). This
plant also contain steroids, which are known to mediate cardiotonic activities and possess insecticidal
and antimicrobial properties, while tannins, which are also found in these plants, are known to possess
general antioxidant activities (Rievere et al., 2009). In addition, tannins are able to inactivate and kill
microorganisms. They used in the treatment of varicose ulcers, hemorrhoids, minor burns, frostbite as
well as inflammation of gums, in recent years, these compounds have demonstrated their antiviral
diseases (Cowan, 1999).The saponins of extracts described here, are typically used in treatment of
hypercholesterolemia, hyperglycemia, as antioxidants, anticancer antifungal, antibacterial, anti-
inflammatory and in weight loss (Manjunatha, 2006).

Conclusion

The study revealed the presence of different phytochemicals such as alkaloids, flavonoids,
steroids, and tannins in the T. rumphii extract obtained from two sites with Adtuyon Clay loam and
Hydrosol types of soil. On the other hand, saponins are present only in the plant sample obtained in
Adtuyon type of soil. Results also revealed variations on the abundance of some phytochemicals
present in T. rumphii stem collected from the two types of soil. Based on the result, Hydrosol type of
soil is effective in storing alkaloids and tannins in T. rumphii stem, on the other hand, Adtuyon clay
loam soil is valuable in storing saponins in the said plant extract. Moreover, the ethanolic stem
extract of T. rumphii showed availability of biologically active components which potentially of high
significant pharmacologically importance. The ability of T. rumphii to store high amount of alkaloids
and tannins could be due to the presence of iron and manganese in Hydrosol type of soil that are
necessary for accumulation of such phytochemicals in the plant tissues.
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