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Quantitation of flavonoids in barks of selected taxa

of combretaceae

Abstract

The present study was done on the evaluation and quatification of Flavonoids
in the barks of selected taxa of Combretaceae viz. Terminalia (Terminalia alata, K
Terminalia arjuna, Terminalia bellirica, Terminalia catappa, Terminalia chebula,
Terminalia paniculata), Anogeissus acuminata, Anogeissus
latifolia, Calycopteris floribunda, Combretum albidum and Quisqualis indica The
selected species such as was randomly selected for the research and the quantitation
of flavonoids were detected and identified by paper chromatography technique (R,
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values) and standard methodology. The total flavonoid contents (TFC) varied from

77.94 to 238mg/g, expressed as Rutin equivalents. We conclude that all the selected
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taxa Barks of Combretaceae possess and can be regarded as promising candidates for

natural plant sources high value dietary rich flavonoids.
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Introduction

Flavonoids are a diverse group of phytonutrients (plant chemicals)
found in almost all plant kingdom. Flavonoids are the largest group of
phytonutrients, with more than 6,000 types classified into subgroups
based on their chemical structure: flavanones, flavones, flavonols,
flavan-3-ols, anthocyanins and isoflavones.! A variety of in vitro and
in vivo experiments have shown that flavonoids possess antiallergic,
anti-inflammatory, antiviral, antioxidant activities, anticancer
activity including anticarcinogenic properties, prodifferentiative
activity amongst other modes of action and their versatile health
benefits reported in various epidemiological studies.>® There has
been increasing interest in the research on flavonoids from plant
sources because of their versatile health benefits reported in various
epidemiological studies. Since flavonoids are directly associated with
human dietary ingredients and health, there is a need to evaluate from
different plant sources.* The growing body of scientific evidence
indicates that flavonoids play a beneficial role in disease prevention,
however further research in new therapeutic flavonoids should be
discovered in different species of plant kingdom and pharmacological
assays clinical and epidemiological trials are greatly needed for the
dietary benefits.

Taxonomy of combretaceae

Combretaceae R. Br. are a major family of flowering plants
with trees, shrubs, and lianas in the order Myrtales. This family
is commonly called as White mangrove family. The taxonomic
characters of this family are given. The leaves are simple, alternate
or opposite, entire; stipules small or absent. The flowers are bisexual
or sometimes unisexual, usually actinomorphic. The perianth arises
from near the summit of a tubular epigynous zone; calyx of usually
4 or 5 distinct to slightly connate sepals; corolla commonly of 4 or 5
distinct petals, occasionally absent. The androecium of 4-10 stamens
is adnate to the epigynous zone, commonly in two cycles, often
strongly exserted. The gynoecium is a single compound pistil of 2-5
carpels; style and stigma 1; ovary inferior, with 1 locule containing
2(-6) apical ovules pendulous on long funiculi. The nectary is usually

a disk (often hairy) above the ovary. The fruit is 1-seeded, often a
flattened, ribbed, or winged drupe.’ It was early reported about the
medicinal properties of combretaceae.® Many workers reported on
specific genus or in particular the parts of the plant. Due to this aspect,
we here made an attempt on Combretaceae family. In this article, we
evaluated the essential flavonoids in a preliminary way in the selected
taxa of Combretaceae. The present study is apparently the first report
of quantitative flavonoid profiles for Combretaceae.

Materials and methods

Stem Barks of Combretaceac mentioned below with voucher
specimens (Accession number) were collected from different localities
growing in their natural habitats with huge interference of external
biotic factors were selected in Horsley Hills, Talkona, Tirumala and
Tirupati of Chittoor District, Andhra Pradesh in May — July 2015. The
Fresh Barks of Combretaceae taxa viz.

i. Anogeissus acuminata (Roxb. ex DC.) Guill. & Perr. (Accession
Number: SVUTY/CMB-KM-2718);

ii. Anogeissus latifolia (Roxb. ex DC.) Wall. ex Guill. & Perr.
(A.No: SVUTY/CMB-KM-2890);

iii. Calycopteris floribunda Lam. (A.No: SVUTY/CMB-KM-2864);
iv. Combretum albidum G. Don (A.No: SVUTY/CMB-KM-2610);

v. Combretum indicum (L.) De Filipps (A.No: SVUTY/CMB-
-KM-2492); Terminalia species viz;

vi. Terminalia alata Heyne ex Roth (A.No: SVUTY/CMB-

-KM-1429);

vii. Terminalia arjuna (Roxb. ex DC.) Wt. & Arn. (A.No: SVUTY/
CMB-KM-1430);

Terminalia bellirica (Gaertn.) Roxb. (A.No :
-KM-1431);

ix. Terminalia catappa L. (A.No: SVUTY/CMB-KM-1432);

SVUTY/CMB-

Viil.
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x. Terminalia chebula Retz. (A.No: SVUTY/CMB-KM-1434);

xi. Terminalia pallida Brandis (A.No: SVUTY/CMB-KM-1435) and
xii. Terminalia paniculata Roth (A.No: SVUTY/CMB-KM-1436)
were selected for the study. All the solvents and chemicals in the
experiment were of analytical grade obtained from Himedia, La-
boratory Pvt. Ltd., India.

Preparation of extracts

The fresh barks were air dried at room temperature under shade for
3weeks and grinded to 60 mm mesh size by using Willy Mill. Powder
of 100 g of each bark was soaked in 200 mL of 95% methanol (3
times) and filtered the extract with Whatman No.1 filter paper. Filtrate
was dried under vacuum by using rotary evaporator. Extracts were
dried by using rotary evaporator and preserved at 4°C.” The crude
hydro-methanolic extract was used for the present study.

Quantitative analysis of flavonoids

Two-dimensional paper chromatography technique was done for
the rapid separation of mixtures of flavonoids from hydro-methanolic
extract of processed bark materials.® R values in conjugation with UV
spectra and the color under UV light with or without NH, indicate that
the flavonoids. This absorption peak of UV Spectra (A =510nm) was
used to measure the quantity of flavonoids.>!

Quantification of total flavonoid content (TFC)

The total flavonoid content of crude extract was determined by the
Aluminium chloride colorimetric method with some modification.':!?
50 uL of crude extract (1mg/mL ethanol) were made up to 1mL with
methanol, mixed with 4mL of distilled water and then 0.3mL of 5%
NaNO, solution; 0.3mL of 10% AICI, solution was added after Smin
of incubation, and the mixture was allowed to stand for 6min. Then,
2mL of Imol/L NaOH solution were added, and the final volume
of the mixture was brought to 10mL with double-distilled water.
The mixture was allowed to stand for 15min, and absorbance was
measured at A, =510nm. The samples were prepared in triplicate for
each analysis and the mean value of absorbance was obtained. The
content and concentrations of flavonoids in extracts was expressed in
terms of Rutin equivalent (mg of RU/g of extract)

Results and discussion

In this study we quantified the dietary flavonoids in the selected
plant taxa of combretaceae using calorimetric assay and with paper
chromatography technique (Figure 1) for detection of flavonoid
compounds based of Rfvalues of the color developing spray for
detection of the specific flavonoid compound in hydromethanolic
extract. Dietary rich Flavonoids viz. Rutin, Myricetin, Quercetin,
Kaempferol, Luteolin, Apigenin, Orientin, Vitexin were identified
according to their R, values in the plant taxa (Table 1) (Table 2).
We referred the literature which quoted Two-dimensional paper
chromatography represents one of the best methods for the rapid
separation of mixtures of flavonoids from crude methanol or methanol-
water extracts of dried plant material ® Paper partition chromatography
have been used as a preliminary test for the detection of flavonoids as
suggested by Wender and Gage."*

Selected plants

i. Anogeissus acuminata
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ii. Anogeissus latifolia
iii. Calycopteris floribunda
iv. Combretum albidum
v. Quisqualis indica
vi. Terminalia arjuna
vii. Terminalia bellirica
viii. Terminalia catappa

ix. Terminalia chebula

~

x. Terminalia pallida
xi. Terminalia paniculata
xii. Terminalia tomentosa
Detected flavonoids
a) Rutin,
b) Myricetin,
¢) Quercetin,
d) Kaempferol,
e) Luteolin,
f) Apigenin,
g) Orientin,
h) Vitexin,
i) Uni Identified compounds
Solvents used for detection of flavonoids
1. Iso-propyl alcohol: Ammonia (25%): Water (8:1:1)
II. n-Butanol: Acetic acid: Water (4:1:5).
III. Conc. Hydrochloric acid: Acetic acid: Water (3:30:10)
IV. Phenol: Water (3:1)

Table | R, values of flavonoid compounds detected on paper chromatogram

Flavonoid Rf values in solvent
I 2 3 4

Rutin 0.03 057 035 02
Myricetin 0.07 0.43 028 0.13
Quercetin 0.26 0.64 041 0.28
Kaempferol 0.37 0.85 0.54 0.58
Luteolin 0.44 0.78 0.66 067
Apigenin 0.61 091 0.83 087
Orientin 0.78 0.31 0.02 042
Vitexin 0.91 0.42 0.06 062
((S])) 0.14 0.25 0.2 0.35
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Table 2 Qualitative analysis of flavonoid compounds detected in selected taxa
of combretaceae

S. Name of .
Flavonoid
no. the taxa
R M Q K L A O Vv Ul

| Anog.elssus . + o+ o+ .+ o+ s+
acuminata

2 An.ogc'elssus . . " + . + 4+ _ _
latifolia

3 Cal).'copterls . + + + . - + + -
floribunda
Combretum

4 : + + + + - - + + -
albidum
uisqualis

5 Quisg + A T S
indica
Terminali

6 erminatia + + - + o+ o+ o+ o+ o+
arjuna

7 Terr)ﬁynaha . P + o+ o+ o+ o+ .
bellirica

8 Terminalia . P + o+ o+ o+ - +
catappa

9 Terminalia . + + + + . + + +
chebula
Terminalia

Io X + + + + + + + + -
pallida
Terminalia

1 . + + + + + - + - -
paniculata
Terminali

12 erminalia + T T T T S
tomentosa
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It was reported that the concentration of flavonoids in plant
extracts depends on the polarity of solvents used in the extract
preparation.'* Our results predicted the same. Different Flavonoid
compounds detected in the selected 12 taxa for hydromethanolic
extract. Unidentified compounds were also detected which has to be
identified and characterized. R-Rutin, M-Myricetin, Q-Quercetin,
K-Kaempferol, L-Luteolin, A-Apigenin, O-Orientin, V-Vitexin, U.I-
Uni Identified compounds. Denotion: (+)-Present; (-)-Absent. The
yield of extract obtained from 10g of dry plant material was measured
for each extract (Table 3) Values are the means of three biological
replicateststandard deviation. (n=3). TFC-mg of RU/g of dry hydro
methanolic extract. Terminalia species of Combretaceae contains
the highest flavonoid content compared to Anogeissus species and
combretum albidum (Table 3). For the experimented hydromethanolic
extract, the extractive values are in the order: Terminalia
tomentosa>Terminalia arjuna>Terminalia paniculata>Anogeissus
acuminata>Terminalia  pallida>Terminalia  catappa>Terminalia
chebula>Anogeissus latifolia>Combretum albidum >Terminalia
bellirica>Quisqualis indica>Calycopteris floribunda.

Table 3 The extractive yield (g) and total flavonoid content (TFC-mg rutin
equivalent/g Dry extract)

Total flavonoid

Figure | Determination of flavonoids through paper chromatographic plate
in the methanolic extract of the barks of combretaceae

s.No Name of the Extractive content
T taxa yield(g) (mg rutin
equivalent/g DW)

| Anogeissus 2.04 211.154.33
acuminata

2 Anogeissus latifolia  1.42 140.18+0.26
Calycopteris

3 4 0.88 77.94£1.14
floribunda

4 Combretum 1.32 92.30£0.05
albidum

5 Quisqualis indica 0.96 61.43x1.16

6 Terminalia arjuna 2.6 219.966+4.71

7 Terminalia bellirica 1.08 108.10£1.09

8 Terminalia catappa 1.74 86.84+0.77

9 Terminalia chebula 1.24 165.58+9.75

10 Terminalia pallida 1.84 134.47+0.06
Terminalia

Il . 2.26 192.69+0.72
paniculata

12 Terminalia 2.86 23825£2.01
tomentosa

In a recent study, Flavonoid compounds have been isolated
characterized by ultra-high performance liquid chromatography-
electrospray ionization-mass spectrometry (UHPLC-ESI-MS)."
Flavonoid has been used as chemotaxonomic markers in the genus
Drosera.'s
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Conclusion

In this study, hydro methanol extracts of selected plant taxa of
combretaceae have high flavonoid contents. All the combretaceae
taxa investigated in this article may contribute high valued amount of
flavonoid as possible sources for future novel compounds in food and
pharmaceutical formulations.

Acknowledgements

We acknowledge University Grants Commission for giving
research grants to K.Manipal. We thank Department of Botany, Sri
Venkateswara University, Tirupati for providing necessary facilities.

Conflict of interest

Author declares that there is no conflict of interes

References

1. Koztowska A, Szostak-Wegierek D. Flavonoids-food sources and health
benefits. Rocz Panstw Zakl Hig. 2014;65(2):79-85.

2. Elliott Middleton. Effect of Plant Flavonoids on Immune and Inflamma-
tory Cell Function. Adv Exp Med Biol. 1998;439:175-182

3. Falcone Ferreyra ML, Rius SP, Casati P. Flavonoids: biosynthesis, bio-
logical functions, and biotechnological applications. Front Plant Sci.
2012;3:222.

4. Kumar S, Pandey AK. Chemistry and biological activities of flavonoids:
an overview. The Scientific World Journal. 2013;162750:1-16.

5. Madhava Chetty K, Sivaji K, Tulasi Rao K. Flowering plants of Chittoor
district. Student offset printers, Tirupati, India; 2015;4:124—127.

6. Cock IE. The medicinal properties and phytochemistry of plants
of the genus Terminalia (Combretaceae). Inflammopharmacology.
2015;23(5):203-229.

10.

11.

12.

13.

14.

15.

16.

Copyright:
©2017 Manipal etal. 29

. Mahendra nath M, Santosh CH, Madhava chetty K. Antioxidant Activity

And Its Correlation Of Different Solvent Extracts Of Male Cones Of
Cycas beddomei Dyer, endemic taxa to seshachalam biosphere reserve.
International Journal of Pharma and Bio Sciences. 2013;4(4):B1394—
B1403.

. Mabry TJ, Markham KR, Thomas MB. The Two-Dimensional Paper

Chromatographic Analysis of Flavonoids. In: The Systematic Identifi-
cation of Flavonoids. Berlin Heidelberg: Springer-Verlag; 1970:3—15.

. Thomas Gage, Carl Douglass, Simon Wender. Identification of Flavo-

noid Compounds by Filter Paper Chromatography. Analytical Chemis-
try. 1951;23(11):1582-1585

Feng Y, Mc Donald. Comparison of Flavonoids in Bran of Four Classes
of Wheat. Cereal Chemistry.,1989;66(6):516-518

Mahendra Nath Mitta, M Sankara Rao, L Ramesh, et al. Phyto-Chemical
Evaluation and Anti-oxidant potentiality of Cycas beddomei Dyer Male
cone aqueous Extract. International Journal Drug Development and Re-
search. 2014;6(2):220-227

Silva LAL, Pezzini BR, Soares L. Spectrophotometric determination of
the total flavonoid content in Ocimum basilicum L. (Lamiaceae) leaves.
Pharmacogn Mag. 2015;11(41):96-101.

Wender SH, Gage TB. Paper Chromatography of Flavonoid Pigments.
Science. 1949;109(2829):287-289.

Min G, Chun-Zhao L. Comparison of techniques for the extraction of
flavonoids from cultured cells of Saussurea medusa Maxim. World Jour-
nal of Microbiology and Biotechnology. 2005;21(8):1461-1463.

Mena P, Cirlini M, Tassotti M, et al. Phytochemical Profiling of Flavo-
noids, Phenolic Acids, Terpenoids, and Volatile Fraction of a Rosemary
(Rosmarinus officinalis L.) Extract. Molecules. 2016;21(11):E1576.

Christina Braunberger, Martin Zehl, Jiirgen Conrad, et al. Flavonoids
as chemotaxonomic markers in the genus Drosera. Phytochemistry.
2015;118:74-82.

Citation: Manipal K, Lagisetty R, Chetty KM. Quantitation of flavonoids in barks of selected taxa of combretaceae. Pharm Pharmacol Int J. 2017;5(1):26-29.

DOI: 10.15406/ppij.2017.05.001 1 |


https://doi.org/10.15406/ppij.2017.05.00111
https://www.ncbi.nlm.nih.gov/pubmed/25272572
https://www.ncbi.nlm.nih.gov/pubmed/25272572
https://www.ncbi.nlm.nih.gov/pubmed/9781303
https://www.ncbi.nlm.nih.gov/pubmed/9781303
https://www.ncbi.nlm.nih.gov/pubmed/23060891
https://www.ncbi.nlm.nih.gov/pubmed/23060891
https://www.ncbi.nlm.nih.gov/pubmed/23060891
https://www.hindawi.com/journals/tswj/2013/162750/
https://www.hindawi.com/journals/tswj/2013/162750/
https://www.ncbi.nlm.nih.gov/pubmed/26226895
https://www.ncbi.nlm.nih.gov/pubmed/26226895
https://www.ncbi.nlm.nih.gov/pubmed/26226895
https://www.researchgate.net/publication/267036347_Antioxidant_activity_and_its_correlation_of_different_solvent_extracts_of_male_cones_of_Cycas_beddomei_Dyer_endemic_taxa_to_seshachalam_biosphere_reserve
https://www.researchgate.net/publication/267036347_Antioxidant_activity_and_its_correlation_of_different_solvent_extracts_of_male_cones_of_Cycas_beddomei_Dyer_endemic_taxa_to_seshachalam_biosphere_reserve
https://www.researchgate.net/publication/267036347_Antioxidant_activity_and_its_correlation_of_different_solvent_extracts_of_male_cones_of_Cycas_beddomei_Dyer_endemic_taxa_to_seshachalam_biosphere_reserve
https://www.researchgate.net/publication/267036347_Antioxidant_activity_and_its_correlation_of_different_solvent_extracts_of_male_cones_of_Cycas_beddomei_Dyer_endemic_taxa_to_seshachalam_biosphere_reserve
https://www.researchgate.net/publication/267036347_Antioxidant_activity_and_its_correlation_of_different_solvent_extracts_of_male_cones_of_Cycas_beddomei_Dyer_endemic_taxa_to_seshachalam_biosphere_reserve
http://www.springer.com/in/book/9783642884603
http://www.springer.com/in/book/9783642884603
http://www.springer.com/in/book/9783642884603
http://pubs.acs.org/doi/abs/10.1021/ac60059a018
http://pubs.acs.org/doi/abs/10.1021/ac60059a018
http://pubs.acs.org/doi/abs/10.1021/ac60059a018
http://www.aaccnet.org/publications/cc/backissues/1989/Documents/CC1989a145.html
http://www.aaccnet.org/publications/cc/backissues/1989/Documents/CC1989a145.html
http://www.ijddr.in/drug-development/phytochemical-evaluation-and-antioxidant-potentiality-of-cycasbeddomei-dyer-male-cone-aqueous-extract.php?aid=5527
http://www.ijddr.in/drug-development/phytochemical-evaluation-and-antioxidant-potentiality-of-cycasbeddomei-dyer-male-cone-aqueous-extract.php?aid=5527
http://www.ijddr.in/drug-development/phytochemical-evaluation-and-antioxidant-potentiality-of-cycasbeddomei-dyer-male-cone-aqueous-extract.php?aid=5527
http://www.ijddr.in/drug-development/phytochemical-evaluation-and-antioxidant-potentiality-of-cycasbeddomei-dyer-male-cone-aqueous-extract.php?aid=5527
https://www.ncbi.nlm.nih.gov/pubmed/25709217/
https://www.ncbi.nlm.nih.gov/pubmed/25709217/
https://www.ncbi.nlm.nih.gov/pubmed/25709217/
https://www.ncbi.nlm.nih.gov/pubmed/17775060
https://www.ncbi.nlm.nih.gov/pubmed/17775060
http://link.springer.com/article/10.1007/s11274-005-6809-1
http://link.springer.com/article/10.1007/s11274-005-6809-1
http://link.springer.com/article/10.1007/s11274-005-6809-1
https://www.ncbi.nlm.nih.gov/pubmed/27869784
https://www.ncbi.nlm.nih.gov/pubmed/27869784
https://www.ncbi.nlm.nih.gov/pubmed/27869784
https://www.ncbi.nlm.nih.gov/pubmed/26342620
https://www.ncbi.nlm.nih.gov/pubmed/26342620
https://www.ncbi.nlm.nih.gov/pubmed/26342620

	Title
	Abstract
	Keywords
	Introduction
	Taxonomy of combretaceae 

	Materials and methods 
	Preparation of extracts 
	Quantitative analysis of flavonoids 
	Quantification of total flavonoid content (TFC) 

	Results and discussion 
	Selected plants 
	Detected flavonoids 
	Solvents used for detection of flavonoids 

	Conclusion
	Acknowledgements
	Conflict of interest 
	References
	Figure 1
	Table 1
	Table 2
	Table 3 

