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Introduction

The bottle gourd can be found in the forests of India
Moluccas and Ethiopia. The centre of origin has
been located as the coastal areas of Malabar(North
Kerala) and the humid forest of Dehradun (North
India).The fossil records indicate it’s culture in India
even before 2000 B. C.  It shares its common name
with that of the calabash tree used as a bottle,
utensils such as cups, bowls, and basins in rural
areas, for this reason, the calabash is widely known
as the bottle gourd (David et al., 2005). The fresh
fruit has a light green smooth skin and a white flesh.
The rind of the domesticated calabash, unlike that
of its wild counterpart, is thick and waterproof. They
come in a variety of shapes, they can be huge and
rounded, or small and bottle shaped, or slim and
more than a meter long. The calabash was one of
the first cultivated plants in the world, grown not
primarily for food, but for use a water container

(Leqdsberg steven, 2010). The larger fruiting
varieties whose fruits are used mostly for making
containers or other handicrafts and the smaller
fruiting variety whose fruits are more edible. In
some Caribbean countries, it is worked, painted and
decorated as shoulder bags or other items by
artisans, and sold to tourists; calabashes are used
as percussion instruments (Prajapathi et al.,
2010).The calabash, as a vegetable, is frequently
used as either a stir-fly or in a soup (Andrew
clarkem et al., 2005). The juice is considered to
have many medicinal properties and very good for
health. Additionally the gourd can be dried and used
to smoke pipe tobacco. Bottle gourd is one of the
excellent fruits gifted by the nature to human beings
having consumption of all the essential constituents
that are required for normal and good human
health. Two varieties of this fruit viz., sweet and
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Abstract

Bottle gourd (Lagenaria siceraria) has been part of human diet for ages to their health benefits, but consumption of these
fruit generates outer skin wastes that may lead to environmental pollution. The production of sugar evaluated from the
non edible (peel) portion of bottle gourd fruit has considerable promise in the future to achieve economical profit. Bottle
gourd (Lagenaria siceraria) is polysaccharide source that can be converted to reducing sugar. Bottle gourd peels was
hydrolyzed using sulphuric acid at temperature 75˚C. It was observed that the degradation has significant effect with
respect by varying time (60, 90 minutes) and concentration of (Sulphuric acid and Hydrochloric acid). In turn sugar yield
is around 40-50%, each which is estimated by Bertrand’s, Benedict’s, and Lane-Eynon methods.
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bitter are available (Leslie et al., 1976). The
consumption of bottle gourd juice is help for
controlling diabetes mellitus, hypertension, liver
diseases, weight loss and other associated benefits
(Akinyosoye, et al., 1991). However, in last few
years there have been reports of suspected toxicity
due to consumption of its juice (Wath et al.,1962,
Kudan 1962).

Materials and Methods

The hydrolysis of Bottle gourd peels was carried out
at constant stirring using 2M sulphuric acid in a hot
plate equipped with a temperature controller, and
continuously shaken during the operation. Initially
measured volume of water, sulphuric acid or
hydrochloric acid with 1gm Bottle gourd were put
into the beaker and kept under hot plate as well as
the temperature controller was adjusted such that
the temperature (Isothermal), but before that
temperature was achieved, reaction has occurred.
The hydrolyzed was neutralized to bring the pH 7,
the addition of calcium carbonate to neutralize the
excess chlorides and precipitated as lead chlorides
and activated carbon, followed by filtration. The
concentration of reducing sugar was analysed by
Bertrand’s Benedict’s and Lane-eynon standard
procedures (Chandraju et al., 2011).

By varying the concentration of 2M sulphuric acid
and 2M hydrochloric acid, where time 60 minutes
and temperature 75˚C are kept constant.

By varying the time 60, 90 minutes respectively
keeping temperature 75˚C and concentration at the
ratio of 2M sulphuric acid and 2M hydrochloric acid
(15ml)/100mL distilled water as constant, the
quantitative values are tabulated (Tables 2-5) and
their values are plotted in the following (Figures 1-
8).beyond the mentioned concentration and heating
time limit charring occurs.

From all the above values it is clear that the value
does not differ much. After all the analysis the
maximum reducing sugar value runs to 40-50% on
the whole. There is no absurd difference in the yield
to sugar when there is a change of acid weather it is
either sulphuric acid or hydrochloric acid.

(i) Bertrand’s method (Chidan kumar et al.,
2012) is based on the reducing action of sugar on
the alkaline solution of tartarate complex with cupric
ion; the cuprous oxide formed is dissolved in warm
acid solution of ferric alum. The ferric alum is
reduced to FeSO4 which is titrated against
standardized KMnO4; Cu equivalence is correlated

with the table to get the amount of reducing sugar.
This is based on the alkaline solution of tartarate
complex of cupric ion.

(ii) In Lane-Eynon method (Badger, 2002)
sugar solution is taken in the burette and known
volume of Fehling solution is taken in conical flask.
This is titrated at a temperature 65-70˚C. Titration is
continued till it acquires a very faint blue color. At
this stage 3 drops of methylene blue indicator is
added. The dye is reduced to a colorless compound
immediately and the end point is changing of color
from blue to red. In this method it is susceptible for
interference from other type of molecules that act as
reducing agent.

(iii) In Benedict’s method pipette out benedict’s
quantitative reagent in to a clean conical flask. The
contents were heated to a temperature of 65-70ºC.
Then it is titrated against unknown sample solution
till the appearance of chalky white precipitate. a
visual clear end point which turns blue to white by
using potassium thiocyanate which converts the red
cuprous oxide to white crystals of cuprous
thiocyanate; it helps in visual view(Sausensilmi,
1997).

Results and Discussion

At constant temperature (75° C), by varying the
concentration of H2SO4 (0.1M, 0.3M, and 0.5M) The
reducing sugar estimated by different method,
Bertrand’s method (0.2164, 0.4021, 0.5962 g)
Benedict’s method (0.2361, 0.4139, 0.6017g) and
Lane-Eynon method (0.2462, 0.4232, 0.6137g). At
various time intervals (60mim, and 90min).from
Bertrand’s method (0.5092, 0.5429g), Benedict’s
method (0.5041, 0.5214g) and Lane-Eynon method
(0.5012, 0.5502g) and  in the same way by varying
concentration of HCl from Bertrand’s
method(0.4192, 0.4562, 0.5108g), Benedict’s
method(0.4261, 0.4692, 0.5249g), and Lane-Eynon
method(0.4155, 0.4549, 0.5236 g) At various time
intervals (60mim, and 90min). From Bertrand’s
method (0.4962, 0.5231g), Benedict’s method
(0.4829, 0.5396g), and Lane-Eynon method
(0.4836, 0.5272g)    respectively.

Conclusion

Bottle gourd peels (Lagenariasiceraria) are
polysaccharide is hydrolyzed enzymatically. In the
present work, the mimicking conversion is exhibited
through a simple acid hydrolysis process by the
application of various acids like 2M H2S04 and HCl
under two conditions one is by varying the
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Table 1. Bottle gourd Sample: Concentration of Strong acids Chosen and Monitored

Amount of 2M
H2SO4/100mL
Distilled water

Amount of 2M
HCl/100mL

Distilled water
5mL(0.1M) 5mL(0.1M)
15mL(0.3M) 15mL(0.3M)
25mL(0.5M) 25mL(0.5M)

Table 2. Heating time is kept constant [1h] while concentration of sulphuric acid is varied.

S.No. Amount of 2M
H2SO4/100mL
Distilled water

Bertrand’s
method(g)

Benedict’s
method(g)

Lane-Eynon
method(g)

1 5mL(0.1M) 0.2164 0.2361 0.2462
2 15mL(0.3M) 0.4021 0.4139 0.4232
3 25mL(0.5M) 0.5962 0.6017 0.6137

Table 3. Concentration is kept Constant (15mL of 2M Sulphuric acid taken per 100mL distilled water) while time
period of heating is varied.

S.No. Heating time(Hr.) Bertrand’s
method(g)

Benedict’s
method(g)

Lane-Eynon
Method(g)

1 1 0.5092 0.5041 0.5012

2 1:30 0.5429 0.5214 0.5502

Table 4.Heating time is kept constant (1hr) while concentration of hydrochloric acid is varied.

S.No. Amount of 2M
HCl/100mL

Distilled water

Bertrand’s
method(g)

Benedict’s
method(g)

Lane-eynon
method(g)

1 5mL(0.1M) 0.4192 0.4261 0.4155
2 15mL(0.3M) 0.4562 0.4692 0.4549

3 25mL(0.5M) 0.5108 0.5249 0.5236

Table 5.Concentration is kept constant (15mL of 2M hydrochloric acid taken/100mL distilled water) while time
period of heating is varied.

S.No. Heating
time(Hr.)

Bertrand’s
method(g)

Benedict’s
method(g)

Lane-Eynon
method(g)

1 1 0.4962 0.4829 0.4836

2 1:30 0.5231 0.5396 0.5272
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Figure 1. Estimation of reducing sugar by Bertrand’s method by varying [H2SO4]

Figure 2.Estimation of reducing sugar by Benedict’s   method by varying [H2SO4]

Figure 3: Estimation of reducing sugar by Lane-Eynon method by varying [H2SO4]
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Figure 4.Estimation of reducing sugar by Bertrand’s, Benedict’s, and Lane-eynon method by variation of
heating time (H2SO4) constant.

Figure 5. Estimation of reducing sugar by Bertrand’s method by varying [HCl]

Figure 6. Estimation of reducing sugar by Benedict’s method by varying [HCl]
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Figure 7. Estimation of reducing sugar by Lane-Eynon method by varying [HCl]

Figure 8. Estimation of Reducing sugar by Bertrand’s, Benedict’s, and Lane-eynon method by variation of
heating time [HCl] constant.

concentration of acid at constant temperature and
time of heating. Another one is by varying the time
of heating at constant concentration and
temperature the amount of reducing sugar are
monitored and the yield percent also runs up to 40-
50% which is authentically reported by analytical
standard procedure in a cost effective manner.
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