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Abstract

Sugarcane juice is a popular drink in India but in most cases it is not available in hygienic
condition. Attempts were made to study the effect of temperature on the rates of decomposition
of Vitamin-C and destruction of microorganisms in sugarcane juice during pasteurization,
followed by packaging in flexible packs. Pasteurization of 30 conical flasks which contained 100
ml of sugarcane juice per flask at different temperatures, 80°C, 85°C and 90°C for different time
intervals; 30 seconds, 1 minute, 2 minutes and 5 minutes for the estimation of Vitamin-C and
microbial count while keeping the flasks under two different conditions such as refrigerated
temperature (4°C) and room temperature (30°C). Another set of experiments were carried out by
adding sodium metabisulphite (preservative) at two concentrations; 500 ppm and 1000 ppm.
Initially the quality of sugarcane juice with respect to Vitamin-C and microbial count were
evaluated. Similarly the quality of the processed sugarcane juice was also evaluated. Proximate
analyses such as taste, smell and colour were also undertaken. The best result with respect to
Vitamin-C retention and reduction of microbial load was obtained from the juice which was
pasteurized at 90°C for 5 minuets and stored at refrigerated temperature (4°C). After 25 days the
vitamin-C content was found to be 4.7 mg/ml and microbial count was found to be 50/1ml in
comparison to the values of the original sample.
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Introduction

Sugarcane juice is a very popular drink in India but still it is rarely available commercially in
packaged form. It is available from the local vendors but not available in all seasons. Sugarcane
contains about 70% water [1], in which sucrose and other substances are held in solution,
forming about 88% by weight of juice in the stem. The remaining 12% represents the insoluble
cane fibre component [2].

The juice is extracted from the cane by pressing it through iron rollers. It is nutritious and
refreshing. It contains about 15% natural sugar and is rich in organic salts and vitamins. It
strengthens the stomach, kidneys, heart, eyes, sex organs and brain [3, 4]. Sugarcane is very
useful in scanty urination. It keeps the urinary flow clear and helps the kidneys to perform their
functions properly. Mixed with lime juice, it can hasten recovery from jaundice [5].

In most cases sugarcane juice is not available in hygienic condition. At room temperature
sugarcane juice contains mainly mesophilic bacteria. At refrigerated condition the growth is
possible mainly due to psychrophilic bacteria [6]. Attempts have been made to study the effect of
temperature on the rates of decomposition of vitamin-C and destruction of microorganisms of
sugarcane juice during pasteurization followed by packaging in flexible packs. When heated at a
higher temperature a major portion of the microbes that are present at room temperature and
refrigerated temperature died, however, the thermophilic microbes grew. This is why abrupt
cooling of the juice at room temperature and storage under refrigerated conditions inactivates a
majority of thermophilic bacteria [7].

Materials and Methods

Sugarcane juice was first collected from a local vendor and its nutritional quality, mainly
vitamin-C [8] and microbial count [9] were measured by standard methods.

Heat treatment

Thirty conical flasks (250 ml, Borosil) were used. 100ml of sugarcane juice was poured into each
flask. The flasks were then divided into 7 sets. The sets of juice were pasteurized at 3 different
temperatures (80, 85 and 90°C) with time intervals of 30 seconds, 1 minute, 2 minutes and 5
minutes. The juice was pasteurized in sets, such as Set-1 and Set-2 (80°C-30 seconds, 80°C-1
minute, 80°C-2 minutes, 80°C-5 minutes), Set-3 and Set-4 (85°C-30 seconds, 85°C-1 minute,
85°C-2 minutes, 85°C-5 minutes), Set-5 and Set-6 (90°C-30 seconds, 90°C-1 minute, 90°C-2
minutes, 90°C-5 minutes).

Sets 1, 3 and 5 were stored under room temperature while Sets 2, 4 and 6 were stored under
refrigerated temperature. Vitamin C and microbial count were taken every 2-3 days.

Chemical preservative treatment

In another set (Set-7) of juice, chemical preservative (sodium metabisulphite) was added into 2
different concentrations, 500 ppm (500 mg/1000ml) (2 flasks) and 1000 ppm (1000 mg/ 1000ml)
(2 flasks). The conical flasks were kept under room temperature. Vitamin C and microbial count
were taken every two or three days.
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Measurement of vitamin-C content

The 2, 6-dichlorophenolindophenol method was used to assay vitamin C content in juice by
spectrofluorometer. A wavelength of 350—430 nm was used to determine total vitamin C content
[8]. For the measurement of vitamin-C content, reagents used were 5% metaphosphoric acid
solutions, ascorbic acid standard solution, 0.025% 2, 6-dichlorophenol indophenol reagent.

Measurement of microbial content

Serial dilution and plating method [9] was used for estimation of microbial content. Nutrient agar
media was chosen for the growth media. Materials for nutrient agar media were beef extract,
peptone, agar and distilled water.

Observed Physical Changes in the Juice

Colour

The colour of the sugarcane juice was light lemonish yellow. In the case of room temperature
storage, heating fades the colour with time and attains a light whitish homogenous turbid
solution at the end of the week. In case of refrigerated storage and preservative storage after
heating this fading of colour is comparatively slower.

Smell
The smell of the sugarcane juice was like sugar and change of smell through days was negligible.

Results and Discussion

Vitamin-C-time interval

Strength of Vitamin-C decreases with time. In the case of room temperature it was decreasing
with time. In the case of refrigerated sample it was decreasing more slowly than room
temperature. In the case of preservative it was also found to be decreasing. From Figure 1 and
Figure 3 it is evident that the juice with Vitamin-C at 80°C and 85°C respectively, preserved at
room temperature was found to be decreasing but in case of refrigerated temperature Vitamin-C
was slowly decreasing. Figure 5 shows that the juice with Vitamin-C at 90°C when preserved at
room temperature and at refrigerated temperature Vitamin-C was not decreasing. Figure 7 shows
that the juice stored with preservative at 1000 ppm, a favourable curve and better storage quality
was obtained.

Microbial count-time interval

Microbial count of the juice rises with time. In some cases it was increasing rapidly such as in
the case of room temperature and preservative storage but in some other cases it was slowly
increasing such as in refrigerated storage. From Figure 2 and Figure 4 it is evident that the juice
with microbial count at 80°C and 85°C respectively, when preserved at room temperature the
count was increasing but in the case of refrigerated temperature it was slowly increasing. In
Figure 6 the juice with microbial count at 90°C preserved at room temperature was found to be
slightly increasing and that of the refrigerated sample was not changing and it was 1/10 times
lesser than 80°C and 85°C. Figure 8 shows that the juice stored with preservative at 1000 ppm, a
favourable curve and better storage quality was obtained.
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Figure 1. Graph of Vitamin-C of sugarcane juice pasteurized at 80°C for 5 minutes, 2
minutes, 1 minute, 30 seconds and stored at room temperature and refrigerated
temperature.
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Figure 2. Graph of Microbial Count of sugarcane juice pasteurized at 80°C for 5 minutes, 2
minutes, 1 minute, 30 seconds and stored at room temperature and refrigerated
temperature.
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Figure 3. Graph of Vitamin-C of sugarcane juice pasteurized at 85°C for 5 minutes, 2
minutes, 1 minute, 30 seconds and stored at room temperature and refrigerated

temperature.
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Graph of Microbial Count at 85°C for 5 mins, 2 mins, 1 min, 30 secs
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Figure 4. Graph of Microbial Count of sugarcane juice pasteurized at 85°C for 5 minutes, 2

minutes, 1 minute, 30 seconds and stored at room temperature and refrigerated temperature.
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Graph of Vitamin-C at 90°C for 5 mins, 2 mins, 1 min, 30 secs

5 10 15
Days

20

25

== Room Temp( 5 mins)

—m—Refrigerated temp( 5 mins)

=dr—Room Temp( 2 mins)

——Refrigerated temp( 2 mins)

= Room Temp( 1 mins)

== PRefrigerated temp( 1 mins)

—a=—Room Temp( 30 secs)

o Refrigerated temp(30 secs)

30

Figure 5. Graph of Vitamin-C of sugarcane juice pasteurized at 90°C for 5 minutes, 2
minutes, 1 minute, 30 seconds and stored at room temperature and refrigerated

temperature.
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Figure 6: Graph of Microbial Count of sugarcane juice pasteurized at 90°C for S minutes,

2 minutes, 1 minute, 30 seconds and stored at room temperature and refrigerated

temperature.
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Figure 7. Graph of Vitamin-C by using
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Figure 9. Graph of Vitamin-C of sugarcane juice pasteurized for 5 minutes at 80°C, 85°C,
90°C and stored at room temperature and refrigerated temperature.
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Graph of Microbial count (pasteurization of sugarcane juice
at 80°C, 85°C, 90°C)
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Figure 10. Graph of Microbial Count of sugarcane juice pasteurized for S minutes at 80°C,
85°C, 90°C and stored at room temperature and refrigerated temperature.

Conclusion

Following the kinetic study, it can be discussed that for each treatment two different studies were
made on the basis of above mentioned properties. It was found that in refrigerated condition
these properties remain intact for a longer time. After studying all the parameters of the
sugarcane juice in each of the above mentioned conditions, the most favourable curve and better
storage quality was obtained in the case of heating at 90°C for 5 minutes and storing at
refrigerated temperature. Also for the juice stored with preservatives of 1000 ppm, a favourable
curve and better storage quality was obtained.
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