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ABSTRACT :

From acient time the butterfly pea is used as
anasthetic agent and also wused for treat
headache,inflammation,skin disease,liver ,kidney,
undigestion and intestinal  problems.clitorea
terneata (Family:fabaceae) or butterfly pea flower
is widely used as decorant and food colorant.
butterfly pea or clitoria terneata is one of the
traditional plant used as a "shankh
pushpi".Ayurvedic medicinal plants used as a
neurological boosters.this plant contains proprties
like alkaloids,flavonids,taraxerol,taraxerone etc. as
active constituents. in this article we review the
uses, chemical activities and extraction methods for
butterfly pea flower.

INTRODUCTION:

Clitoria terneta belongs to kindom plantae,
phylum tracheophyta,class of Magnoliospida and
family of fabacea it is commonly used as
ornamental plant and is also used as revegation
species while in southeast asia theblue flower
pigment is traditionally used as food colorant 2
3 The unique feature of anthocyanins present in
blue pea flowers is the high abundance of

polyacylated anthocyanins known as ternatins.
Ternatins are  polyacylated derivatives  of
delphinidin 3,3',5'-triglucoside. A comparison of
blue pea flower anthocyanins with two other
natural blue colouring agents used in the food
industry,  spirulina  or  phycocyanin  and
genipin-derived  pigments is also covered.
Anthocyanins from blue pea flowers are promising
natural blue food colouring agent."Clitoria ternatea
(butterfly pea) has attracted significant interest
based on its agricultural and medical applications,
which range from use as a fodder and nitrogen
fixing crop, to applications in food coloring and
cosmetics, traditional medicine and as a source of
an eco-friendly insecticide. Butterfly pea flower
(BP) is a rich source of bioactive components and
can potentially be utilized to produce appealing,
wholesome  foods. Antioxidant and dietary
fiber-enriched breakfast cereals were produced by
extrusion cooking using blends of BP and yellow
pea flour (YP). BP was added to YP at 0%, 5% and
10% levels (w/w), respectively, and extruded at two
temperature profiles with die temperatures of 130
and 150 °C.
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Morphology:

Clitoria ternatea is an ornamental
perennial climber, twining fine stems, up to 2-3 m
in height,growing wild and also in gardens, bearing
conspicuousblue or white flowers resembling a
conch-shell. The rootsystem consists of a fairly
stout taproot with few branchesand many slender
lateral roots.® The thick horizontalroot, which may
grow to more than 2 m long, bears oneto several
purplish, glaucous, wiry stems. The leavesare
pinnate, petioles 2-2.5 cm long; stipules 4 mm

Biological activities:

Clitoria ternatea flower contains a
significant amount of phytochemicals which
exhibits  great  antioxidant,  antimi-crobial,
antidiabetic, anti-inflammatory and
antiprolifera-tive/anticancer properties,® 2 13,
Acute toxicity study using albinoWistar rats treated
orally with aqueous ethanol extract(2000 mg/kg
bodyweight) of the flower showed no signs
ofmortality or abnormality and there was no
significant dif-ference in the haematological values
The extract did notdisplay acute toxicity effects and
are safe for consumption . Clitoria ternatea
flowers can potentiallybe utilised as a functional
food incorporated into variousfood products or
even as a pharmaceutical supplement/ drug
combined with commercial drugs to improve
treatment efficacy of patients.

Nomenclature:

there are about 60 species of genus clitoria
which is oriented from the topical equitorial Asia
and later was distributed in south and central
america,east and  west indies,africa  and

- Seyle

long,linear, acute. Leaflets 5-7, sub coriaceous,
2.5-5 by 2-3.2cm, elliptic-oblong, obtuse or caute;
stipules filiform.The flowers are solitary, deep blue
to blue, mauve orsometimes white, with an orange
center, very shortpedicellate and 4-5 cm long. The
pods are flat, linear,beaked, 6-12 cm long, 0.7-1.2
mm wide 5,6 and slightlypubescent with up to 10
seeds. The seeds are yellowish-brown or blackish
in color and sub-globose or oval inshape, 4.5-7.0
mm long and 3-4 mm wide®"®

australia.”*The vernacular name of Clitoria ternatea
isalso known as butterfly pea, blue pea, (English),
aparajita(Bengali), cunha (Brazilian), lan hu die,
lan hua dou(Chinese), aparajit (Hindi), kajroti
(India), bunga biru,tembang telang (Indonesian),
bunga biru, kacang telang(Khmer), ang san dam,
bang san dam (Lao), bunga telang(Malaysian),
cunha, fula criqua (Portuguese), aparajita(Sanskrit),
clitoria azul, azulejo, conchitis, bejuco deconchitas
(Spanish), kakkattan, sangupushpam (Tamil),nalla
ghentana (Telugu), un-chan, uang-chan, dang-chan
(Thai), mavi kelebek sarmagigi (Turkish), and
chiddu biéc (Vietnamese)”®

Traditional Uses:

C. ternatea is traditionally used for anti-bacterial
618 anti-fungal ' anti-helmintic'®'® anti-diarrheal
20 antioxidant 222 anti-hyperlipidemic®,
anti-pyretic 2 anti-inflammatory®, and
anti-diabetic activities %*?’ immunomodulatory®,

| 2 and

wound healing property % hepatic'® rena
urogenital diseases **
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Extraction of phytochemicals:

Extraction procedure of phytochemicals
from plant mate-rials is an important step. Various
extraction procedures areavailable and the
identification/selection of optimumparameters are
important to ensure the enhancement of
phytochemical yield i Conventional
andnon-conventional  extraction methods are
available havingrespective advantages over each
other thus careful selec-tion of method should be
evaluated depending on thesuitability of samples
and goals needed to be achieved *

Conventional extraction:

Conventional extraction methods usually
involve the use ofdifferent solvents with heat
and/or mixing such as soxhletextraction,
maceration and hydrodistillation which
thougheffective can be costly and require long
extraction time ***  Conventionalextraction
method is a classical method which has beenwidely
used for the extraction of C. ternatea flower
sincethe 1970s. Extraction studies on C. ternatea
flower utilisingaqueous solvent mixtures isolated
and identified thestructure of  various
phytochemicals mainly anthocyanins *3*% while
other studies®*® =" % focused on the flavonol

constituents.Ultrasound assisted extraction works
on the concept ofacoustic waves production leading
to molecular movementof solvent and sample
which facilitates the leaching oforganic and
inorganic compounds * **compared the effect of
shortextraction time with ultrasound and long
extraction timewith maceration for 1-7 days for
extraction efficiency ofphenolic and flavonoid
content using aqueous ethanol.Extraction of
phenolic content was more.Although conventional
extraction has widely been usedfor the extraction of
these flowers, the use of non-con-ventional
extraction  method  (ultrasound  assistance)
hasshown to be superior and beneficial for the
extraction ofphytochemicals. Thus exploration on
the use of other non-conventional extraction
methods  which are considered as“green
techniques” would be beneficial in
determiningextraction  efficiency of various
phytochemicals. Otherstudies have employed the
use of ultrasound, pulsed-elec-tric field, pressurized
liquid and microwave assistedextraction which
were more effective than the
conventionalextraction method for extraction of
phenolics and antho-cyanins which required shorter
extraction time and werealso useful in preventing
oxidation of compounds .*%#*4*

| Butterfly Pea Root
S

Washing

Cutting

o
Drying (45°C., 24 hours)
W

Grinding

S
Addition of Solvent (1:10)
R

Solvent Extraction (25°C, 4 hours, speed 7)

W
Centrifugation (25°C, 8000rpm, 15 mins
s

Supernatant

|
|
|
|
|
W
Sieving (0.63mm) |
|
|
|
|
|

W4
Freeze Drying (-50°C., 48 hours)
¥

Final Product of
Clitoria rernafea Root Extract

DOI: 10.35629/7781-080326912696 | Impact Factor value 7.429 | ISO 9001: 2008 Certified Journal Page 2693



UPRA Journal

International Journal of Pharmaceutical Research and Applications
Volume 8, Issue 3 May-June 2023, pp: 2691-2696 www.ijprajournal.com

[1].

2.

[3].

[4].

[5].

[6].

[7].

[8].

[9].

[10].

REFERENCES:
Jamil N, Zairi MNM, Nasim NAIM et al
(2018) Influences ofenvironmental
conditions to phytoconstituents in Clitoria
ter-natea (butterfly pea flower): a review. J
Sci Technol 10:208-228
Havananda T, Luengwilai K (2019)
Variation in floral antioxidantactivities and
phytochemical properties among butterfly
pea(Clitoria ternatea L.) germplasm.
Genet Resour Crop Eviron66:645-658.
https://doi.org/10.1007/s10722-018-00738
-6
Oguis GK, Gilding EK, Jackson MA et al
(2019) Butterfly pea(Clitoria ternatea), a
cyclotide-bearing plant with applications
inagriculture and medicine. Front Plant
Sci 10:645.
https://doi.org/10.3389/fpls.2019.00645
Colovic MB, Krstic Sz, Lazarevic-Pasti
TD, Bondzic AM,Vasic VM.
Acetylcholinesterase inhibitors:
Pharmacologyand toxicology. Curr
Neuropharmacol. 2013; 11(3):315-35.
Mukherjee PK, Kumar V, Kumar NS,
Heinrich M. TheAyurvedic medicine
Clitoria ternatea - From traditionaluse to
scientific assessment. J Ethnopharmacol.
2008;120(3):291-301.
Anand SP, Doss A, Nandagopalan V.
Antibacterial studieson leaves of Clitoria
ternatea linn. - A high potentialmedicinal
plant. Int J App Biol Pharm Technol.
2011;2(3):453-6
Mukherjee PK, Kumar V, Kumar NS,
Heinrich M. TheAyurvedic medicine
Clitoria ternatea - From traditionaluse to
scientific assessment. J Ethnopharmacol.
2008;120(3):291-301.
Subramanian ~ MS,  Prathyusha P
Pharmaco-phytochemicalcharacterization
of Clitoria ternatea Linn. Int J
PharmTechRes. 2011; 3:606-12.
Lorpez Prado AS, Shen Y, Ardoin R et al
(2019) Effects of differentsolvents on total
phenolic and total anthocyanin contents
ofClitoria ternatea L. petal and their
anti-cholesterol oxidationcapabilities. Int J
Food Sci Technol 54:424-431.
https://doi.org/10.1111/ijfs.13953
Mahmad N, Taha RM, Othman R et al
(2018) Anthocyanin aspotential source for
antimicrobial activity in Clitoria ternatea
L.and Dioscorea alata L. Pigm Resin

[11].

[12].

[13].

[14].

[15].

[16].

[17].

[18].

[19].

Technol 47:490-495.
https://doi.org/10.1108/prt-11-2016-0109
Nair V, Bang WY, Schreckinger E et al
(2015)  Protective  role  ofternatin
anthocyanins and quercetin glycosides
from butterflypea (Clitoria ternatea
Leguminosae)  blue  flower  petals
againstlipopolysaccharide (LPS)-induced
inflammation in macrophagecells. J Agric
Food Chem 63:6355-6365.
https://doi.org/10.1021/acs.jafc.5b00928
Rajamanickam M, Kalaivanan P,
Sivagnanam | (2015)  Evaluation
ofanti-oxidant and anti-diabetic activity of
flower extract ofClitoria ternatea L. J Appl
Pharm Sci 5:131-138.
https://doi.org/10.7324/japs.2015.50820
Neda GD, Rabeta MS, Ong MT (2013)
Chemical composition
andanti-proliferative properties of flowers
of Clitoria ternatea. IntFood Res J
20:1229-1234.

Srichaikul B (2018) Ultrasonication
extraction, bioactivity, antioxi-dant
activity, total flavonoid, total phenolic and
antioxidant ofClitoria ternatea linn flower
extract for anti-aging drinks.Pharmacogn
Mag 14:322.
https://doi.org/10.4103/pm.pm_206 17
Zingare ML, Zingare PL, Dubey AK,
Ansari MS. Clitoriaternatea (Aparajita): A
review of the antioxidant,antidiabetic and
hepatoprotective  potentials. Int ]
PharmBiol Sci. 2013; 3:203-13.

Pahune B, Niranjane K, Danao K, Bodhe
M, Rokade V.Antimicrobial activity of
Clitoria ternatea L. flower extractand use
as a natural indicator in acid base titration.
J NatlProd. 2013; 3:48-51.

Neela D, Padma C. Antifungal effect of
Clitoria ternateal. leaf extract on seeds of
Pisum sativum L. in relation tothe
activities of some enzymes. Int J Res Ayu
Pharm. 2014;5:99-101.

Nahar K, Rahman MA, Parvin MN,
Sarwar S. Evaluationof anthelmintic
activity of aqueous leaf extract of
Clitoriaternatea Linn. Stamford J Pharm
Sci. 2010; 3(1):46-8.

Sarojini N, Kanti CC, Singh Das MD,
Priyanka J, KumariSU. Anthelmintic
activity of Clitoria ternatea leaf extracts.J
Pharm Res Opinion. 2012; 2:49-50.

DOI: 10.35629/7781-080326912696 | Impact Factor value 7.429 | ISO 9001: 2008 Certified Journal Page 2694


https://doi.org/10.1007/s10722-018-00738-6
https://doi.org/10.1007/s10722-018-00738-6
https://doi.org/10.3389/fpls.2019.00645
https://doi.org/10.1111/ijfs.13953
https://doi.org/10.1108/prt-11-2016-0109
https://doi.org/10.1021/acs.jafc.5b00928
https://doi.org/10.7324/japs.2015.50820
https://doi.org/10.4103/pm.pm_206_17

UPRA Journal

International Journal of Pharmaceutical Research and Applications
Volume 8, Issue 3 May-June 2023, pp: 2691-2696 www.ijprajournal.com

[20].

[21].

[22].

[23].

[24].

[25].

[26].

[27].

[28].

[29].

[30].

Upwar N, Patel R, Waseem N, Mahobia
NK. Evaluationof antidiarrhoeal activity
of the root of Clitoria ternateaLinn. Int J
Pharm Sci Rev Res. 2010; 5(1):131-4
Jayachitra A, Padma PR. Antioxidant
potential of Clitoriaternatea leaf extracts
in vitro. Int J Pharm Biol Sci.
2012;3(4):753-63.

Phrueksanan W,  Yibchok-anun S,
Adisakwattana S.Protection of Clitoria
ternatea flower petal extract againstfree
radical-induced hemolysis and oxidative
damage incanine erythrocytes. Res Vet
Sci. 2014; 97(2):358-64.

Solanki YB, Jain SM. Anti-hyperlipidemic
activity ofClitoria ternatea and Vigna
mungo in rats. Pharm Biol.2010;
48(8):915-23.

Murugalakshmi M, Valli G, Mareeswari P,
ThangapandianV. Antipyretic and
purgative activities of Clitoria
ternatealeaves extracts. World J Pharm
Pharm Sci. 2013; 3(1):632-7.

Suganya G, Sampath Kumar P, Dheeba B,
Sivakumar  R.In  vitro  antidiabetic,
antioxidant and anti-inflammatoryactivity
of Clitoria ternatea L. Int J Pharm Pharm
Sci.2014; 6(7):342—-7.

Kavitha R, Premalakshmi V. Studies on
the synergetic effectof Trichosanthes
dioica and Clitoria ternatea leaf extract
onthe streptozotocin-induced diabetic rats.
International JRes Pharm Biomed Sci.
2012; 3(3):1056-64.

Talpate KA, Bhosale UA, Zambare MR,
Somani R.Antihyperglycemic and
antioxidant activity of Clitoreaternatea
Linn on streptozotocin-induced diabetic
rats. Anint Quart J Res Ayu. 2013;
34(4):433-9.

Maity N, Nema NK, Sarkar BK,

Mukherjee  PK.Standardized  Clitoria
ternatea leaf extract as
hyaluronidase,elastase and
matrix-metalloproteinase-1 inhibitor.

IndianJ Pharmacol. 2012; 44(5):584—7.
Sarumathy K, Dhana Rajan MS, Vijay T,
Jayakanthi J.Evaluation of
phytoconstituents, nephroprotective
andantioxidant  activities of Clitoria
ternatea. J Appl PharmSci. 2011;
1(5):164-72.

Uma B, Prabhaka K, Rajendran S.
Phytochemical analysisand antimicrobial

[31].

[32].

[33].

[34].

[35].

[36].

[37].

[38].

[39].

activity of Clitoria ternatea Linn
againstextended spectrum beta lactamase
producing entericand urinary pathogens.
Asian J Pharm Clin Res. 2009;2(4):94-6.
Azmir J, Zaidul ISM, Rahman MM et al
(2013) Techniques forextraction  of
bioactive compounds from plant materials:
areview. J Food Eng 117:426-436.
https://doi.org/10.1016/j.jfoodeng.2013.01
.014.

Wen C, Zhang J, Zhang H et al (2018)
Advances in ultrasoundassisted extraction
of bioactive compounds from cash crops:
areview. Ultrason Sonochem 48:538-549.
https://doi.org/10.1016/j.ultsonch.2018.07.
018.

Terahara N, Saito N, Honda T et al (1989)
Structure of ternatin D1, anacylated
anthocyanin  from  Clitoria  ternatea
flowers. Tetrahe-dron Lett 30:5305-5308.
https://doi.org/10.1016/s0040-4039(01)93
771-2

Terahara N, Oda M, Matsui T et al (1996)
Five new anthocyanins,ternatins A3, B4,
B3, B2, and D2, from Clitoria ternatea
flowers.J Nat 59:139-144.
https://doi.org/10.1021/np960050a
Terahara N, Toki K, Saito N et al (1998)
Eight new anthocyanins,ternatins C1-C5
and D3 and preternatins A3 and C4 from
youngClitoria ternatea flowers. J Nat
61:1361-1367.
https://doi.org/10.1021/np980160c.
Kazuma K, Noda N, Suzuki M (2003)
Flavonoid composition relatedto petal
color in different lines of Clitoria ternatea.
Phytochem-istry 64:1133-1139.
https://doi.org/10.1016/s0031-9422(03)00
504-1.

Saito N, Abe K, Honda T et al (1985)
Acylated  delphinidin  glucosidesand
flavonols  from  Clitoria  ternatea.
Phytochemistry 24:1583-1586.
Ranaganayaki S, Singh AK (1979)
Isolation and identification ofpigments of
the flowers of Clitoria ternatea. J Indian
Chem Soc56:1037-1038.

Herrera MC, De Castro ML (2005)
Ultrasound-assisted extraction ofphenolic
compounds from strawberries prior to
liquid chromato-graphic separation and
photodiode array ultraviolet detection.J
Chromatogr A 1100:1-7.

DOI: 10.35629/7781-080326912696 | Impact Factor value 7.429 | ISO 9001: 2008 Certified Journal Page 2695


https://doi.org/10.1016/j.jfoodeng.2013.01.014
https://doi.org/10.1016/j.jfoodeng.2013.01.014
https://doi.org/10.1016/j.ultsonch.2018.07.018
https://doi.org/10.1016/j.ultsonch.2018.07.018
https://doi.org/10.1016/s0040-4039(01)93771-2
https://doi.org/10.1016/s0040-4039(01)93771-2
https://doi.org/10.1021/np960050a
https://doi.org/10.1021/np980160c
https://doi.org/10.1016/s0031-9422(03)00504-1
https://doi.org/10.1016/s0031-9422(03)00504-1

%, International Journal of Pharmaceutical Research and Applications
|

A J Volume 8, Issue 3 May-June 2023, pp: 2691-2696 www.ijprajournal.com

UPRA Journal

https://doi.org/10.1016/j.chroma.2005.09.
021.

[40]. Caldas TW, Mazza KE, Teles AS et al
(2018) Phenolic compoundsrecovery from
grape skin using conventional and
non-conven-tional extraction methods. Ind

Crop Prod 111:86-91.
https://doi.org/10.1016/j.indcrop.2017.10.
012.

[41]. Corrales M, Toepfl S, Butz P et al (2008)
Extraction of anthocyaninsfrom grape
by-products assisted by ultrasonics, high
hydrostaticpressure or pulsed electric
fields: a comparison. Innov Food
SciEmerg Technol 9:85-91.
https://doi.org/10.1016/j.ifset.2007.06.002

[42]. CorralesM , GarciaAF , Butz P et al
(2009) Extraction ofanthocyanins from
grape  skins  assisted by  high
hydrostaticpressure. J  Food  Eng

90:415-421.
https://doi.org/10.1016/j.jfoodeng.2008.07
.003.

[43]. Ethel Jeyaseela Jeyaraj 1 - Yau Yan Lim 1
- Wee Sim Cho.

[44]. Piya Kosai, Kanjana Sirisidthi, Kanitta
Jiraungkoorskul andWannee

Jiraungkoorskul*

DOI: 10.35629/7781-080326912696 | Impact Factor value 7.429 | ISO 9001: 2008 Certified Journal Page 2696


https://doi.org/10.1016/j.chroma.2005.09.021
https://doi.org/10.1016/j.chroma.2005.09.021
https://doi.org/10.1016/j.indcrop.2017.10.012
https://doi.org/10.1016/j.indcrop.2017.10.012
https://doi.org/10.1016/j.ifset.2007.06.002
https://doi.org/10.1016/j.jfoodeng.2008.07.003
https://doi.org/10.1016/j.jfoodeng.2008.07.003

