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Background: Byttneria herbacea Roxb., family Sterculiaceae, commonly called as ‘Samarakhai’ in local Odia language, is one of the
reputed folklore medicinal herb. Its roots, leaves, and whole plant parts are reported for traditional use in the management of dysentery,
sores, cuts, wounds, cholera, leucorrhoea, fractures, and sprains. Aim: The aim of the present work was to assess the total tannin content,
total alkaloid content (TAC), total phenolic content (TPC), and total flavonoid content (TFC) in root, leaf, and whole plant of B. herbacea.
Materials and methods: The amount of total tannins was analyzed using titrimetric method and total alkaloids by gravimetrical method. TPC
was measured using Folin-Ciocalteu’s method and calculated as gallic acid equivalents and the amount of total flavonoids by aluminum chloride
colorimetric method and calculated as chrysin equivalents. Results: Tannin content was found maximum in the leaf (8.148% w/w) followed
by whole plant (3.886% w/w) and root (1.553% w/w); similarly, TAC in the leaf (2.306% w/w) was more than those in root (0.814% w/w) and
whole plant (1.319% w/w). The TPC of the methanolic extract of root (372.33 + 14.29 mg/g) was more than whole plant (267.33 + 7.63 mg/g);
The TFC of the methanolic extract of leaf (620 + 50 mg/g) was found maximum followed by root (553.33 + 28.86 mg/g) and whole
plant (536.66 + 28.86 mg/g). Conclusion: The result of study emphasized presence of tannin, alkaloid, phenol, and flavonoid contents in the
root, leaf, and whole plant of B. herbacea where the leaf was found to be richest source.

Keywords: Byttneria, phenols, Samarakhadyam, Samarakhai, spectrophotometric

tannins-rich remedies are used as antioxidants,™ anthelmintic,®
antivirals, and antimicrobials.[”! Alkaloids are important for

i o ‘ the protecting and survival of plant due to the fact they may
compounds which elicit many pharmacological effects. These sure their survival against microorganisms (antibacterial and

bioactiv.e compounds are usually referred to as Secogdary antifungal activities), insects, and herbivores by the way of
metabolites which are known to be agents of plant therapies."!  ¢apacity of allopathically active chemicals.

Bioactive constituents derived from plant extracts have been
reported scientifically for various biological activities. The
most important biologically active ingredients are phenols,
alkalglds, flavonoids, steroids, glycomdes,. tannins, etc. These Address for correspondence: Dr. Tarun Sharma,
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used as astringents, diuretics, against stomach and duodenal
tumors,?! and as antioxidant, antiseptic, anti-inflammatory,
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tannins help drain out all irritants from the skin. In particular, tweak, and build upon the work non-commercially, as long as appropriate credit is given and
the new creations are licensed under the identical terms.

Plants are sources of a variety of bioactive chemical

Phenolic acid possesses numerous biological activities
such as antioxidant, anti-inflammatory, antimicrobial,
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antihypertensive, anti-carcinogenic, and anti-mutagenic still as
ability to change the gene expression,”!% etc. Flavonoids are
referred to as nutraceuticals on account of a broad spectrum
of pharmacological activities in human body. Flavonoids
are declared to possess several useful properties, containing
antioxidant activity, anti-inflammatory activity, anti-allergic
activity, estrogenic activity, antimicrobial activity, vascular
activity, and cytotoxic antitumor activity.'!! Plant phenolics
and flavonoids are extensively distributed in plant tissues and
contribute an important function in free radical scavenging
and antioxidant activity. Natural antioxidants increase the
antioxidant capacity of the plasma and reduce the chance of
diseases.!"?

India has an ancient heritage of traditional medicine. Materia
medica of India provides lots of information on the folklore
practices and traditional aspects of therapeutically important
natural products.!'¥ Even though such plants are used by
traditional physicians, a scientific study of many plants is
lacking. Byttneria herbacea Roxb., family Sterculiaceae,
one among the reputed folklore medicinal herb, is found in
peninsular India from Gujarat southwards to Tamil Nadu and
in Odisha and Bihar.'*!5! 1t is locally known as ‘Samarakhai’
by tribal people of Odisha and has been used for the therapeutic
purposes. Its root, leaf, and whole plant are used to treat
different disease conditions like dysentery, sores, cuts, wounds,
lactation complaints, syphilis, cholera, leucorrhoea, fracture
of limbs, and sprains.!'!"! The major reported activities of the
plant are anti-edemogenic,!'® anti-inflammatory activity,!'!
anti-asthmatic activity,”” and anti-oxidant activity.*!! Based
on the strong evidence of many pharmacological activities
such as antioxidant, anti-inflammatory, antimicrobial, wound
healing activity of tannin, alkaloid, phenolic, and flavonoid
components, the present study was carried out to evaluate
the total tannin, alkaloid, phenolic, and flavonoid contents of
B. herbacea Roxb.

Chemicals utilized for study were procured from Rankem
Mumbai and Analar India. Gallic acid standard was obtained
from Loba chemia, Mumbai, and Folin-Ciocalteu reagent was
procured from SRL, India. All chemicals used for analysis
were of laboratory grade.

Samarakhai, growing in Gandhamardan hill ranges of
Paikmal, Bargarh district of Odisha, was identified as
B. herbacea Roxb., family Sterculiaceae, on the premise of
its morphological characters, comparing with the reported
characters denoted in Flora of Orissal'®! and with the assist of
local taxonomist. The fresh plants were collected within the
month of September 2017 from its natural surroundings. Plant
specimen is authenticated by Botanical Survey of India (BSI)
Kolkata with letter no. CNH/2016/Tech.Il/68. Herbarium

was prepared and submitted to museum of Pharmacognosy
Laboratory, Institute for Post Graduate Teaching and Research
in Ayurveda, Jamnagar, vide herbarium no. Phm. 6200/16-17.
The collected plant samples were shaken to dispose of
adherent soil and dirt. The roots and leaves were separated
from the stem. Individual plant part as well as entire plant
was washed under running fresh tap water and then with RO
water. Then, it had been dried under the shade and powdered
with mechanical grinder and sieved through 60#. Powders
were stored in air-tight glass container.

Total tannin content was estimated by titrimetric method
as recommended by the API (Ayurvedic Pharmacopoeia of
India).l??

Total alkaloid content (TAC) was estimated by gravimetric
method.?!

Exactly weighed 5 g of root, leaf, and whole plant powder of
B. herbacea macerated with methanol (100 ml), keeping it for
overnight with initial occasional shaking up to 6 hrs, and then
set aside. After 24 hours, it was filtered and methanolic extract
was collected. Then, the prepared methanol extract was taken
for quantitative estimation.

About 10 mg each of gallic acid was accurately weighed into
clean and dry volumetric flasks, dissolved in methanol, and
the volume was made up to 10 ml using the same solvent to
make the concentration of the solution as 1 mg/ml.

A stock solution of the test substance was prepared by
dissolving 10 mg of dried methanolic extract in 10 ml methanol
to give concentration of 1 mg/ml.

Estimation of total phenol content in the root, leaf, and whole
plant methanolic extract was measured spectrophotometrically
by Folin—Ciocalteu colorimetric method,***! using gallic
acid as the standard and expressing results as gallic acid
equivalent (GAE) per gram of sample.

About 10 mg each of chrysin was accurately weighed into
clean and dry volumetric flasks, dissolved in methanol, and
the volume was made up to 10 ml using the same solvent to
make the concentration of the solution as 1 mg/ml.

A stock solution of the test substance was prepared by
dissolving 10 mg of dried methanolic extract in 10 ml methanol
to give concentration of 1 mg/ml.
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The total flavonoid content (TFC) of the root, leaf, and whole
plant methanolic extract was determined by aluminum chloride
colorimetric assay.?!

Medicinal plants since ancient times are lauded for their
numerous pharmacological actions that might be attributed
to the presence of secondary plant metabolites like alkaloids,
phenols, flavonoids, tannins, and steroids. They have played
a significant role worldwide in preventing and curing varied
human ailments due to their vast spectrum of chemical and
biological activities.

The results of the quantitative evaluation of tannins and
alkaloids are presented in Table 1. Maximum tannin was
found in the leaf (8.148% w/w) followed by the whole
plant (3.886% w/w) and root (1.553% w/w). TAC was found
maximum in the leaf (2.306% w/w) followed by the whole
plant (1.319% w/w) and root (0.814% w/w). This concurs
with the familiar information that secondary metabolites
are normally concentrated in the leaf.

The phytochemical screening of the chemical constituents
of extract of B. herbacea reveals that the plant usually
includes the major secondary metabolites in moderate
abundance. These phytochemicals were recognized to have
medicinal physiological effects.’”? Previously, it was noted
that the potential of alkaloids as effective medications and
linked it to their sedative qualities and significant nervous
system effects.” The reasonable amount of alkaloids in the
various parts of B. herbacea, therefore, seems to support the
effectiveness of the plant’s usage in ethnomedicinal practice.

Tannin content ranged from 1.553% to 8.148% in samples of
B. herbacea, which looks incredibly low if the plant is to be used
as a source of tannins by businesses like the pharmaceutical
industry. However, consuming too many tannins could be
harmful to humans. This is due to the fact that tannins are
chelators for metal ions, and because tannin-chelated metal ions
are not bioavailable, they may reduce iron’s bioavailability and
cause anemia. El-Waziry et al. had previously linked regular
ingestion of specific plants with high tannin concentrations
to esophageal cancer in humans.™ As a result, the tannin
concentration in B. herbacea might not be sufficient to cause
excessive toxicity, making it suitable for use as nutraceutical
product. Numerous tannin components have been implicated as
being anti-carcinogenic and antimutagenic. The anti-oxidative
characteristic of tannins, which is critical in preventing cellular
oxidative damage, including lipid peroxidation, may be related
to their anticarcinogenic and antimutagenic potential. Tannin’s
antibacterial qualities can potentially be employed in food
processing to extend the shelf life of some foods. Tannins may
also have additional physiological effects, including those that
speed up blood clotting, lower blood pressure, lower serum
cholesterol levels, and modify immune responses.’”
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The results of the total phenolic content and TFC are
presented in Table 2. The content of the phenolic compounds
in methanolic extract of root, leaf, and whole plant,
determined from regression equation of calibration curve
(y =0.0209 x —0.0472, R* =0.9996), and are being expressed
in GAE were 372 £ 14.29, 0, 267.33 + 7.63, respectively. The
content of flavonoids (mg/g) in methanolic extract of leaf,
root, and whole plant, in chrysin equivalent determined from
regression equation of calibration curve (y = 0.002x —0.0044,
R?>=0.9911) were 620 + 50, 553.33 + 28.86, 536.66 + 28.86,
respectively. The standard calibration curves of gallic acid and
chrysin are shown in Figures 1 and 2, respectively.

Phenolic compounds are well-known for being potent
antioxidants that can break chains. Because of their ability to
scavenge free radicals due to their hydroxyl groups, phenols
are essential components of plants. The antioxidant effect of
the phenolic compounds may directly depend on them. When
consumed up to 1g daily from a diet high in vegetables and
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Figure 1: Standard calibration curve for total phenolic content for standard
gallic acid

Table 1: Total tannin and total alkaloid contents of
Byttneria herbacea

Part used Total tannin content Total alkaloid content
(% w/w) (% w/w)

Leaf 8.148 2.306

Root 1.553 0.814

Whole plant 3.886 1.319

Table 2: Total phenol and flavonoid contents of Byttneria
herbacea

Part used Total phenolic content, Total flavonoid content,
mg/g plant extract (GAE) mg/g, plant extract (CE)

Leaf 0 620+50

Root 372.33+14.29 553.33+28.86

Whole plant 267.33+7.63 536.66+28.86

Values are presented as mean+SD (n=3). SD: Standard deviation,
GAE: Gallic acid equivalent, CE: Chrysin equivalent
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Figure 2: Standard calibration curve for total flavonoid content for
standard chrysin

fruits, polyphenolic substances may have inhibitory effects on
mutagenesis and carcinogenesis in humans.*!! Total phenols,
which are important in regulating oxidation, were found to
be present in detectable amounts in the root and whole plant
samples of B. herbacea. The B. herbacea root can be employed
as a convenient source of natural antioxidants, according to
the study’s findings.

Flavonoids are a group of secondary metabolites that persist
in plants in the form of polyphenolic molecules or glycoside
linkages, which are both polar soluble and aqueously soluble
chemical compounds. All B. herbacea samples were discovered
to have an adequate level of total flavonoids. Since flavonoids
have antioxidant properties, they may provide protection
from cancer and heart disease®” likely by boosting the body’s
defense against pathology induced free radicals production.™
Thus, they offer compelling data to support traditional claims
about B. herbacea.

The results showed that the test drug sample contains the
potent amounts of tannin, alkaloid, phenolic, and flavonoid
compounds. Many of the therapeutics properties of this
plant may depend on these phytoconstituents. These findings
supported the traditional uses of B. herbacea Roxb. for treating
different disease conditions like dysentery, sores, wounds,
syphilis, cholera, leucorrhoea, fracture of limbs, and sprains.
Phytochemical studies to isolate components are also needed
to be done to find the molecules liable for pharmacological
activity. In addition, further spectral characterization of the
isolated compounds will yield promising drug of future use.

The present study has shown that B. herbacea leaf, root, and
whole plant are rich in tannin, alkaloid, phenolic, and flavonoid
compounds, and therefore provided some biochemical basis
for its ethnomedicinal uses. Moreover, it can also be concluded
that B. herbacea leaf having highest concentration of tannins,
alkaloids, and flavonoids compared to root and whole plant.

As a promising source of bioactive compounds, it can be an
excellent source of valuable and nutritional drugs and liable for
the treatment of varied diseases. Further studies are necessary
to isolate and characterize the bioactive principles.

Institute for Post Graduate Teaching and Research in Ayurveda,
Gujarat Ayurved University, Jamnagar, India.

There are no conflicts of interest.

1. Cragg GM, Newman DJ, Snader KM. Natural products in drug discovery
and development. J Nat Prod 1997;60:52-60.

2. Mukherjee PK. Quality Control of Herbal Drugs (An Approach
to Evaluation of Botanicals). 1% ed., Ch. 10. New Delhi: Business
Horizons; 2002. p. 248.

3. De Bruyne T, Pieters L, Deelstra H, Vlietinck A. Condensed vegetables
tannins: Biodiversity in structure and biological activities. Biochem
Syst Ecol 1999;27:445-59.

4. Dolara P, Luceri C, De Filippo C, Femia AP, Giovannelli L, Caderni G,
et al. Red wine polyphenols influence carcinogenesis, intestinal
microflora, oxidative damage and gene expression profiles of colonic
mucosa in F344 rats. Mutat Res 2005;591:237-46.

5. Koleckar V, Kubikova K, Rehakova Z, Kuca K, Jun D, Jahodar L, et al.
Condensed and hydrolysable tannins as antioxidants influencing the
health. Mini Rev Med Chem 2008;8:436-47.

6. Ketzis JK, Vercruysse J, Stromberg BE, Larsen M, Athanasiadou S,
Houdijk JG. Evaluation of efficacy expectations for novel and
non-chemical helminth control strategies in ruminants. Vet Parasitol
2006;139:321-35.

7. Buzzini P, Arapitsas P, Goretti M, Branda E, Turchetti B, Pinelli P, ef al.
Antimicrobial and antiviral activity of hydrolysable tannins. Mini Rev
Med Chem 2008;8:1179-87.

8. Molyneux RJ, Nash RJ, Asano N. The chemistry and biological activity
of calystegines and related nortropane alkaloids. In: Pelletier SW,
editor. Alkaloids: Chemical and Biological Perspectives. 1* ed. Oxford:
Pergamon; 1996. p. 303.

9. Borkataky M, Kakoty BB, Saikia L. Influence of total phenolic and total
flavonoid content on the DPPH radical scavenging activity of Eclipta
Alba (L.) Hassk. Int J Pharm Pharm Sci 2013;5:224-27.

10. Sahu R, Saxena J. Screening of total phenolic and flavonoid content in
conventional and non-conventional species of curcuma. J Pharmacogn
Phytochem 2013;2:176-9.

11. Tapas AR, Sakarkar DM, Kakde RB. Flavonoids as nutraceuticals:
A review. Trop J Pharm Res 2008;7:1089-99.

12. Sahoo S, Ghosh G, Das D, Nayak S. Phytochemical investigation and
in vitro antioxidant activity of an indigenous medicinal plant Alpinia
nigra B.L. Burtt. Asian Pac J Trop Biomed 2013;3:871-6.

13. Singh BB, Das S, Maithi A. Antioxidant property for lipophilic extract
of Strobilanthes kunthiana flowers. Indian J Res Pharm Biotechnol
2014;2:1005-9.

14. Anonymous. The Wealth of India (A Dictionary of Indian Raw
Materials & Industrial Products). Raw Materials, Vol II. B, Revised ed.
New Delhi: Council of Scientific and Industrial Research; 1988. p. 350.

15. Saxena HO, Brahmam M. The Flora of Orissa. 1*'ed. Vol. I. Bhubaneswar:
Orissa Forest Development Corporation Ltd; 1994. p. 174-5.

16. Anonymous. Reviews on Indian Medicinal Plants. Vol. IV: Ba-By.
New Delhi: Indian Council of Medical Research; 2004. p. 512-3.

17. SharmaT,AcharyaR.Review onethnomedicinal claims, pharmacological
activity, and phytochemical constituents of Samarakhadyam (Byttneria
herbacea Roxb.) J] Drug Res Ayurvedic Sci 2018;3:173-80.

18. Sarkar L, Bhuvaneswari N, Samanta SK, Islam MN, Sen T, Fukui H,
et al. A report on anti-oedemogenic activity of Byttneria herbacea
roots — Possible involvement of histamine receptor (type I).
J Ethnopharmacol 2012;140:443-6.

AYU | Volume 42 | Issue 3 | July-September 2021



20.

21.

22.

23.

24.

25.

26.

Sharma, et al.: Estimation of tannin, alkaloid, phenol, and flavonoid content of B. herbacea

. Sarkar L, Bera R, Sen T, Karmakar S. Comparative study of the fractions

of a relatively unexplored plant- Byttneria herbacea on histaminergic
inflammation. Int J Pharm Pharm Sci 2013;5 Suppl 3:862-66.

Bharathi KN, Vidyashree N, Raju HV. Evaluation of antiasthmatic
activity of root extracts of Byttneria herbaceae. Indo Am. J. Pharm. Sci
2016;3(5):456-61.

Somkuwar SR, Dongre UJ, Chaudhary RR, Chaturvedi A. In-vitro
screening of an antioxidant potential of Byttneria herbacea Roxb. Int J
Curr Microbiol Appl Sci 2014;3:622-29.

Anonymous. The Ayurvedic Pharmacopoeia of India. Part I, 1% ed., Vol.
VI. New Delhi: Ministry of Health and Family Welfare, Department of
AYUSH, Govt. of India; 2008. p. 336.

Woo WS, Chi HJ, Yun HS. Alkaloid screening of some Saudi Arabian
plants. Kor. J. Pharmacog. 1977;8(3):109-13.

Ainsworth EA, Gillespie KM. Estimation of total phenolic content and
other oxidation substrates in plant tissues using Folin-Ciocalteu reagent.
Nat Protoc 2007;2:875-7.

Alhakmani F, Kumar S, Khan SA. Estimation of total phenolic content,
in-vitro antioxidant and anti-inflammatory activity of flowers of
Moringa oleifera. Asian Pac J Trop Biomed 2013;3:623-7.

Zhishen J, Mengcheng T, Jianming W. The determination of flavonoid

AYU | Volume 42 | Issue 3 | July-September 2021

27.

28.

29.

30.

31.

32.

33.

contents in mulberry and their scavenging effects on superoxide radicals.
Food Chem 1999;64:555-9.

Sofowara A. Medicinal Plants and Traditional Medicine in Africa.
Nigeria: Spectrum Books Ltd; 1993. p. 289.

Renu S. Useful metabolites from plant tissue cultures. Biotechnology
2005;4:79-93.

El-Waziry AM, Nasser ME, Sallam SM. Processing methods of soybean
meal. 1-effect of roasting and tannic acid treated soybean meal on gas
production and rumen fermentation in vitro. J Appl Sci 2005;1:313-20.
Chung KT, Wong TY, Wei CI, Huang YW, Lin Y. Tannins and human
health: A review. Crit Rev Food Sci Nutr 1998;38:421-64.

Rajeshwar Y, Senthil Kumar GP, Gupta M, Mazumder UK. Studies
on in vitro antioxidant activities of methanol extract of Mucuna
pruriens (Fabaceae) seeds. Eur Bull Drug Res 2005;13:31-9.

Noroozi M, Angerson WJ, Lean ME. Effects of flavonoids and vitamin
C on oxidative DNA damage to human lymphocytes. Am J Clin Nutr
1998;67:1210-8.

Al-Humaid AI, Mousa HM, El-Mergawi RA, Abdel-Salam AM.
Chemical composition and antioxidant activity of dates and dates
camel-milk mixtures as a protective meal against lipid peroxidation in
rats. Am J Food Technol 2010;5:22-30.



