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Abstract :
Caricaceae family is one of the most consumed fruits and has

Papaya (Carica papaya L. cv. Eksotika) of

been used as a remedy against a variety of diseases. In the
present study, a comparative assessment of phytochemicals
present in fresh and one week old Carica papaya was done
and it was found that except for the phenolic content of the
samples which was 30 ug ml for fresh papaya extract and 25
ug ml for the one week old papaya extract, the flavonoid
content (2 ug ml for fresh papaya extract and 2.5 ug mi- for the
one week old papaya extract), the sugar content (50 ug ml- for
fresh papaya extract and 110 ug ml for the one week old
papaya extract) and the protein content (1 mg ml for fresh
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papaya extract and 1.6 mg ml for the one week old papaya
extract) were more in one week old papaya sample than that in
the fresh papaya sample. The freeze-dried sample minimized
the loss of phytochemical components in the sample. Freeze-
drying of foods can preserve the labile analytes and at the
same time rupture the cell compartments. This rupturing by
lyophilization could result in better extraction efficiency
compared to extracting fresh materials.

Keywords: Papaya, photochemical, antioxidants, tannin,
flavonoid, phenol.

Introduction :

Work on natural products has gained a wide
popularity due to the potential of discovering active
compounds. Plants are endowed with various
phytochemical molecules such as vitamins,

terpenoids, phenolic acids, lignins, stilbenes,
tannins, flavonoids, quinones, coumarins,
alkaloids, amines, betalains, and other

metabolites, which are rich in antioxidant activity
(Zheng and Wang, 2001; Cai et al., 2003). Phenolic
compounds have been considered to have high
antioxidant ability, protecting the human body
against oxidative damage by free radicals
(Jayakumar, 2011). Free radicals are naturally
produced in the body through normal metabolism
of carbohydrates, amino acids and fats. Other
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factors known to increase free radicals in our body
include chronic diseases, smoking, environmental
poisons, alcohol and ionizing radiation.
Overproduction of free radicals can result in
oxidative stress, a deleterious process that
damages the cell structure.

Papaya (Carica papaya L. cv. Eksotika) of
Caricaceae family is one of the most consumed
fruits and several species of Caricaceae have been
used as remedy against a variety of diseases
(Mello et al., 2008; Munoz et al., 2000). Papaya
plants may reach heights of 9 m, and are thus
described as giant herbs. Papaya originated in
Mexico and Central America and is cultivated in
most subtropical and tropical countries for its fruits
and its proteolytic enzymes (McGrath and
Karahadian, 1994).

The scientific studies have proved that
Papaya fruits contain components that can
increase the total antioxidant power in blood and
reduce the lipid per oxidation level. These
components include a-tocopherol, ascorbic acid,
beta carotene, flavonoids, vitamin B1, and niacin
(Ross, 1999). A study by Krishna et al. (2008)
indicated that the consumption of papaya fruits
reduced oxidative stress and altered lipid profiles.
Thus, it could reduce the risk of diseases caused
by free radical activities such as cancer, and
cardiovascular disease.

Several food components such as
carotenoids, vitamin C, vitamin E and phenolic
compounds and their interactions contribute to the
overall antioxidant activity of foods. Hence, the
total antioxidant activity is difficult to measure
based on individual active components (Pinelo et
al.,2004).

Biological properties of edible fruits can vary
depending on stage of ripeness, whether the fruitis
fresh or dried, storage conditions, and the fruit part
like seed, peel, pulp, etc. considered (Hou et al.,
2008; Kondo et al., 2005).

In this context, the present study was
conducted to compare the total phenolic, flavonoid,

tannin, protein and sugar content of fresh and one
week old papaya.

Materials and Methods :

Collection of sample: Papaya (500 g) was
bought from the local market. Half of papaya was
kept in the fridge for one week and rest half was
used for assessment of phytochemicals in fresh
form.

Preparation of fruit extract: Fresh and
frozen papaya (50 g each) were separately peeled,
cut into small pieces and homogenized in the
grinder. From this ground papaya, 10 g was
weighed and mixed thoroughly with 250 ml of 80%
ethanol and was filtered. The solution was kept in
the shaker incubator at 50-C for 90 minutes at 200
rom and then centrifuged at 3000 rpm for 10
minutes. The extract was stored in a refrigerator for
further use. This extract was used for
determination of photochemicals following
standard methods. For phenols, Folin-Ciocalteu
method (Singleton and Rossi, 1965); for flavonoid,
Aluminium trichloride colorimetric method
(Lamaison and Carnat, 1990); for sugar,
Phenol-Sulfuric Acid method (DuBois et al., 1956)
and for protein, Lowry’s method (Lowry et al. 1951)
was followed.

Results :

1. Tannin : Tannin plays a very important role
in papaya by protecting it against microbial attack,
predations and also acts as pesticides, and in plant
growth and regulation. These are plant phenolic
polymer widely distributed in plants and are found
in bark, leaves, etc. It is also used for medicinal
purposes and is very useful in many treatments but
should not be taken in excess by humans as it can
also lead to many disorders like stomach irritation,
liver damage, etc. (Haslam and Edwin, 2007).

Tannin was found in both fresh and one week
old papaya. It was determined using lead acetate
which resulted in the formation of precipitation in
both the samples indicating its presence.
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2. Total phenolic content : The comparative
assessment of the phenolic content of fresh and
one week old papaya samples is shown in Figure 1.
It was found that the total phenolic content in fresh
papaya sample was 30 pyg ml" while that in one
week old papaya sample was 25 yg ml". This
indicates that total phenolic content was higher in
fresh papaya as compared to one week old

papaya.

Phenolic content [pg/ mi)

Fresh oanava

Cne weesald papaya
Figure 1: Total phenolic content of samples
assayed by folin-ciocalteu method

3. Total flavonoid content The
comparative assessment of the flavonoid content
of fresh and one week old papaya samples is
shown in Figure 2. It was found that the total
flavonoid content in fresh papaya sample was 2 jug
ml” while that in one week old papaya sample was
2.5 ug ml'. This indicates that total flavonoid
content was higher in one week old papaya as
compared to fresh papaya.
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Figure 2: Total flavonoid content of samples
assayed by aluminium trichloride method

4. Total sugar content : The comparative

assessment of the sugar content of fresh and one

week old papaya samples is shown in Figure 3. It
was found that the total sugar content in fresh
papaya sample was 50 yg ml” while that in one
week old papaya sample was 110 yg ml". This
indicates that total sugar content was higherin one
week old papaya as compared to fresh papaya.
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Figure 3: Total sugar content of samples assayed .
by Phenol-Sulfuric Acid method
5. Total protein content : The comparative
assessment of the protein content of fresh and one
week old papaya samples is shown in Figure 4. It
was found that the fresh papaya had total protein
content of 1 mg mI” while one week old papaya had
1.6 mg ml”. This indicates that total protein content
was higherin one week old papaya as compared to
fresh papaya.
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Figure 4: Total protein content of samples assayed
by Lowry’s method

Discussion:

In the present investigation, it was found that
the phenolic content of the samples was more (30
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ug ml™) in fresh papaya extract than thatin one
week old papaya extract (25 yg ml™. Our findings
do not support the fact that high sugar content in
one week old papaya may cause falsely elevated
phenolic concentrations as reported by Prior et al.
(2005). The different results obtained from the
previous studies (Lim et al., 2007; Lako et al.,
2007) may be attributed to different cultivars,
growing conditions, stages of ripening at harvest,
or the storage conditions and time elapsed before
the fruits were analyzed. Sample preparation
method may also have influenced the results. In
our study, it was found that the flavonoid, sugar and
protein contents were more in one week old
papaya sample than that in the fresh papaya
sample. Previous studies have also supported this
view. Earlier reports suggest that this is due to the
fact that the freeze-dried sample minimized the
loss of phytochemical components in the sample.
Freeze- drying of foods can preserve the labile
analytes and at the same time rupture the cell
compartments. This rupturing by lyophilization
could result in better extraction efficiency
compared to extracting fresh materials.
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