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Abstract: Hard candies with natural colorant and high medicinal
property are rare to be found. C. ternatea is a well known ayur-
vedic plant with high health benefits. These are commonly found
ornamental plants with flowers in blue and white color. C. terna-
tea was a blue colored -flower with high amount of polyphenol
compound. These compounds act as source of free radical sca-
venging. Quantitative analysis shows the presence of phytocons-
tituents such as flavanoids, phlobatannins, reducing sugars, pro-
teins and carbohydrates. The free radical scavenging property of
C. ternatea flower extract showed the highest level of 59.3 % .The
microbial activity of C. ternatea extract was carried out against
common food pathogens which include E.coli, Bacillus cereus and
Salmonella species by measuring their ZOl (zone of inhibi-
tion).Blue colored-hard candies were prepared using the C. ter-
natea extract with and without preservative for shelf life study.
The physicochemical characteristics of the extract and extract
based candies were carried which includes analysis of carbohy-
drates, proteins, fats and moisture contents. Sensory evaluation
of the extract based candy was based on taste, color, flavor and
appearance of the product. The shelf life of the candy with pre-
servative was carried on till the 57" day while the shelf life of
candy without preservative was carried on till the 30" day. Stu-
dies based on shelf life were evaluated based on room tempera-
ture. All the parameters of candy were compared with the level of
C. ternatea extract.

Keywords: C. ternatea flower, Anti-oxidant property, Nutritional
analysis, hard candy.

I. INTRODUCTION

C. ternatea, commonly known as Butterfly Pea or Blue Pea,
is a perennial climber belonging to the family Fabaceae.
It originates in Southeast Asia and is known to accumulate
ternatins, a group of (poly) acylated anthocyanins, in its petals.
Blue dye aqueous extract from the petal of butterfly pea was
traditionally used used as a confectionary coloring in the food
industry (20). C. ternatea has been evaluated for its medicinal
properties and shows promising effects as having antioxidant,
antidiabetic and hepatoprotective activities (11).The major
phytoconstituents analyzed in C. ternatea extract are flavonoids,
phlobtannins, reducing sugars and carbohydrates. Nowadays
antioxidant enriched food products are many but candies with
free radical scavenging activity are rare to be found. The pri-

mary objective of the study was to determine the physico-
chemical properties, anti-microbial activity, and antioxidant
property of extract. The extract was further incorporated into
hard candy which gives color naturally with high antioxidant
property.

Il. MATERIALS AND METHODS

2.1. Extraction of C. ternatea (CT):

Fresh flowers were collected from koyemedu market, Chen-
nai,India and the aqueous extraction of CT was carried ac-
cording to Kuntapas Kungsuwan et al., procedure (13).

2.2. Qualitative analysis of phytochemicals:

2.2.1. Test for Flavanoids: For 1mL of the extract, a few drops
of dilute NaOH were added. Appearance of yellow color
turns colorless on addition of dilute acid.

2.2.2. Test for Carbohydrates:

Molischs test:

Filtrate (flower extracts) were treated with 2-3 drops of 1%
alcoholic alpha naphthol solution and 2 ml of Conc Sulphuric
acid was added along the sides of the test tube. Brown ring
formation separating two junctions.

2.2.3. Test for Phlobatannins: Few drops of extracts were
reacted with 1% aqueous Hcl. Red precipitate confirms the
presence.

2.2.4. Reducing sugars-Fehling’s test: To a few drops of ex-
tract, A and B solution of Fehling‘s reagent was added in equal
amounts and heated for 30 minutes. Appearance of red brick
color precipitate indicated the presence.

2.3. Physico-chemical estimation:

2.3.1. Estimation of proteins:

The proteins content in the samples was estimated according
to the dye binding method of Bradford method (22).

2.3.2. Total lipid estimation:

Total lipid was estimated using the method of Van Handel
(23).

2.3.3. Determination of total Carbohydrates by Anthrone me-
thod: The total content of carbohydrates was analyzed by
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standard Anthrone method.

2.3.4. Moisture content analysis:

The moisture content of sample was analyzed by hot-air oven
method. The result was calculated based on formula:
Moisture content (%) = [ (W>-W )/ (W;-W ) ]x100
Where W= weight of empty Petri dish
W1= weight of Petri dish with sample before drying
and
W2= weight of Petri dish with sample after drying to
constant weight.

2.3.5. Ash content:

5¢g of sample was added in crucible and kept in muffle furnace.
Temperature was monitored till 500°c for 5 to 10 mins .The
crucible furnace was removed and weighed after it gets cooled

Total ash content = Initial wt- final weight x 100

Final wt

2.3.6. Crude fibre:
The crude fibre was analyzed by modified scharrer method
(24) using muffle furnace.

2.4. Anti microbial analysis:

Two Gram negative Pseudomonas  aeruginosa,
Escherichia coli and three Gram positive Staphylococcus au-
reus, Klebsiella pneumoniae and one fungi Candida albicans
were used for in vitro antimicrobial activity. These selected
pathogenic strains were obtained from Microbiological Divi-
sion (Jayagen Biologics Analytical Laboratory, Jayagen
Biologics, Chennai).The antimicrobial activity was deter-
mined by well diffusion methods (25) method.

2.5. Antioxidant analysis:

2.5.1. Free radical scavenging ability by the use of a stable
DPPH radical (1,1-diphenyl-2-picrilhydrazyl): The effect of
sample extract and candy on DPPH radical scavenging was
estimated according to the procedure described by Von Gadow
et al. (26) method.

2.6. Incorporation into candy:

The CT extract of various concentrations were incorporated
into hard candy and its parameters along with shelf life period
were analyzed.

2.7. Sensory analysis:

Sensory evaluation offers the opportunity to obtain a complete
analysis of the various properties of food as perceived by hu-
man sense. Sensory evaluation was an important and best me-
thod for evaluating new products developed which provide
quality measure and production control. The sensory evalua-
tion was done using a hedonic (9 point) score card.
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I11. RESULTS AND DISCUSSION

3.1. Phytochemicals test:

For the all the medicinal plants, analysis of phytochemical was
the basic steps. The phytochemical constituents analysed were
alkaloids and proteins. The phytochemical screening of C.
ternatea extract gave positive results for the presence of car-
bohydrates, flavanoids, Phlobatannins and reducing sugars.

3.2. Physico-chemical analysis of extract and candy:

Analysis on the physicochemical characteristics of the extract
and extract based candy was done in the laboratories of Food
Process Technology, SRM University. Knowledge of the phy-
sicochemical properties of food is fundamental in analyzing
the characteristics of food during its processing. The study of
these food properties and their responses to process conditions
are necessary because they influence the treatment received
during the processing and also good indicators of other prop-
erties and qualities of food. In the present investigation certain
physicochemical properties of the product were analyzed, to
ensure the quality of products. The physicochemical properties
of the extract and extract based Candy analysis include mois-
ture content, protein content, fat/lipid content and carbohy-
drate content. Each analysis was repeated three times and the
values reported herein are the average of them.
The moisture content is a good parameter for detecting the
quality of any food product. Low or high moisture content
compromises the quality of food and affect its efficacy. Mois-
ture content was determined by hot air oven method. Generally,
the relationship between water content and texture is such that
the higher the water content, softer the candy (27).
The protein estimation is a biochemical test for determining
the total level of protein in the solution. The total protein con-
centration is exhibited by a color change of the sample solu-
tion to protein concentration, which can then be measured
using colorimeteric techniques. The flowers of CT contained
appreciable amount of crude fiber (2.1 + 0.2) and fat (2.5 £
0.1). A dietary pattern containing low-fat and high-fiber prod-
ucts has been associated with reduced risks of breast cancer.
According to Neda et al.,(4) analysis of Clitoria
flower shows that it contains a moisture level of
92.4+0.1protein 0.32 £0.03 %, carbohydrate 2.23 +0.3 %,
crude fibre 2.1+0.2 %, ash 0.45+0.15 and fat 2.5+0.1.In this
study, the extract contains moisture level between 91.4 to
92.5 %, protein 0.32 to 0.36 %, Fat 2.49 to 2.53%, carbohydrate
2.2310 2.25 % crude fibre 2.19 to 2.3 % and ash contain varies
between 0.39 to 0.45 %. Though there is variation in levels they
correlate with the literature study mentioned above. The varia-
tion may be due various parameters which includes climatic
condition, soil condition and pH of the soil.
As per USDA nutritional fact hard candy contains high amount
of carbohydrate, 0% protein and 0% fat. The nutritional content
of candy contains 77.1 to 77.48 % of carbohydrate and there is
not much of a change in other parameters. The analysis was
carried at interval of 0™ day, 30" day and 57" day. There is no
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till 30" day of analysis. It’s given in “fig 1 (a) & (b)”
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higher amount of variations in the end products. Candy was
preserved with citric acid and found to be good till 57" day of
analysis while candy without preservative was found to be good

HEDONIC SCALE

57TH DAY

(e) Sensory evaluation of candy with preservative
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(f) Sensory evaluation of candy without preservative

Figure 1.Physico-chemical, antioxidant characteristics and sensory evaluation
of candy.

3.3 .Anti-microbial Activity:

According to the literature study Clitoria flower was
analyzed against micro-organism Staphylococcus aureus and
the zone if inhibition was found to be 13mm (50ul/well) and
17 mm (100ul/well) (28). In this study the extract and extract
based candy was analyzed against four micro-organisms. Zone
of inhibition (mm) of extract against E.coli ranges between 10
to 16 mm and Pseudomonas aeruginosa ranges between 8 to
15 mm. The highest inhibition activity was shown against
Staphylococcus aureus which ranges between 11 to 22 mm.
Klebsiella and Candida showed the least inhibitor effect. An-
timicrobial activity of candies (with and without preservative)
was also analyzed against the same microbes. Candy (with
preservative) showed slight higher inhibition effect compared
with candy (without preservative). The highest ZOI shown by
candy (with and without preservative) is against Staphylococ-
cus aureus ranging between 21 to 24 mm for candy with pre-
servative and 15 to 23 mm. The test material was highly active
against all test pathogen at higher concentration. The microbi-
al activity of candies is slightly higher than the extract due to
the presence of sugar molecules. The given samples were ca-
pable to kill all the tested pathogens ranging from 10 mm to
21 mm of zone of inhibition. The test material was highly ac-
tive against all test pathogen at higher concentration.
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3.4. Anti-oxidant Activity:

In most of the studies Clitoria ternatea leaves are analyzed for
antioxidant property and the result showed activity of 74 %
(29) whereas in this study flowers are used for analyzing their
antioxidant property using DPPH method. The result showed
free radical scavenging activity of 59.3. This study proves that
antioxidant property of flower is less when compared with
leaves activity. Hard candies formulated using extract at vari-
ous concentration are also analyzed for anti-oxidant activity.
Candies (with preservative) showed higher antioxidant activity
at 2.5 ml concentration with 38.05 % antioxidant property and
candy (without preservative) contains 37.79% of property.

3.5. Sensory Analysis:

The extract based candies were prepared and stored in alumi-
num foil by standard technique. The samples were evaluated
organoleptically. The sensory attributes of the developed
product were graded by numerical scoring, on a nine point
scale. The results of organoleptic evaluation were reported.
The organoleptic evaluation shows same overall acceptability
even after 57 days of storage. There is no change in color, fla-
vor and taste. But there is slight difference in the appearance
due to moisture absorption. Hence maximum storage period of
57 days in room temperature was analyzed for candy with
preservative. For candy with preservative 2.5ml concentration
was overall accepted which was in purple-red color while for
candy without preservative ,2ml concentration was overall
accepted with highest hedonic scale throughout the study .The
color of candy without preservative was blue in color with
very slight flavor of flower. Sensory evaluation for candy pre-
pared without preservative was done and 30 days of shelf life
was found. Though there was reduction in the value but there
were no significant changes in any of the sample, over the
entire period. Sensory has been done in terms of taste, texture,
flavor and overall acceptability on nine point hedonic scale.

IV. CONCLUSION

This study mainly aims in replacing the synthetic colorants
which are widely used in food products like cake toppings, ice
cream, candies...etc. Natural candies with high antioxidant
property and medicinal properties are not commercially avail-
able at low cost. Candy equally attracts children and adult age
people.

C. ternatea plant can adapt any climatic condition and com-
monly grown in southern parts of India as ornamental plant.
Nowadays activity of food pathogens was very high. This me-
dicinal flower has high level of antimicrobial activity against
the common food pathogens such as E.coli, Pseudomonas spe-
cies. This plant was a traditional herb with many medicinal
properties such as diabetic controller, immune booster, im-
proves blood circulation and cures Psoriasis. Research was
going on based on its anti cancer activity. In countries like
china, Malaysia C. ternatea flower was used for making blue
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colored tea and blue rice. According to India’s statistical anal-
ysis food products with natural colorants are very less com-
pared other countries. This overall study concluded that the
edible-natural colorant can be used in any food compounds
replacing synthetic colorants in terms of color, taste and cost
economy
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