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Biochemical changes of sugarcane juice during storage in
different packaging materials

m T. KRISHNA KUMAR anp C.T. DEVADAS

SUMMARY : Sugarcanejuiceiscommonly used asdelicious drink. The different packaging materials selected for the study were glass bottle,
polyethylene (400 gauge) and polypropylene (350 gauge). Fresh sugarcane juice was pasteurized at 80°C for 15 minutes and added sodium
benzoate preservative and then stored at 5°C and 30°C. The biochemical parameters studied were total soluble solids, total sugars, reducing
sugars, pH and titratable acidity. At every 10 days interval, the biochemical parameters were tested until the storage period of 60 days. The
fresh sugarcane juice was spoiled within aday when stored at 30°C without addition of preservative. The study concluded that apart from glass
bottle, thereis apossibility to store sugarcanejuicein polyethylene and polypropylene because of high acceptability from the consumer point
of view aswell aslessreduction in biochemical qualities.
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important cash crops in the world. India is the second

argest producer of sugarcaneintheworld next to Brazil.
Sugarcane is mostly used for manufacturing of jaggery and
crystallized sugars. Fresh sugarcane juice is popular
throughout India as a pleasing, sweet and thirst-quenching
beverage. Sugarcane juice is commonly used as a delicious
drink in both urban and rural areas. It is served fresh without
hygieneat many roadside stdls. Theimportance of the medicinal
properties of sugarcane juice is also well known. Sugarcane
juice of 100 ml provides 40 K cal of energy, 10 mg of iron and
6ug of carotene (Parvathy, 1983). Sugarcane juiceisrichin
enzymes and has many medicinal properties. The sugarcane
juice contains water (75-85%), non reducing sugars (sucrose,
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10-21%), reducing sugars (glucose and fructose, 0.3 — 3%),
organic substances (0.5-1), inorganic substances (0.2-0.6) and
nitrogenous bodies (0.5-1) (Swaminathan, 1995).

In general sugarcane juice is spoiled quickly by the
presence of simple sugars. The sugarcane juice can be
introduced as a delicious beverage by preventing the spoilage
of juice with appropriate methods. Glass bottleis an excellent
packaging material for storing liquid foods, whichisimpermeable
to moisture and gases, odour resistance, good transparency
and tamper resistance. Theflexible packaging materialsare also
highly suitable for food products due to their versatility and
replacing conventional materials like paper, wood, glass, tin
and aluminium. The selection of packaging materialsfor juice
varieties depends upon several factors related to the type of
package, the product, the environment in which the product is
exposed as well as the product-package environment
relationship. This study was, therefore, sought to find out the
effects of certain packaging materials on various physico-
chemical changes of sugarcane juice during storage.

EXPERIMENTAL METHODS

Extraction of sugarcanejuice:
High yielding variety of sugarcane (CO 86032) was
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purchased locally. The skin and node on both sides of the
canewereremoved and washed in plain water to removeforeign
particles adhering on the cane surface. The fresh juice was
extracted from the washed canesusing three-roller power crusher.

Bottling of sugar canejuice:

The extracted juice was pasteuri zed at 80°C for 15 minutes
and filtered by using muslin cloth. The pasteurized juiceswere
cooled and sodium benzoate preservative was added at alevel
of 100 and 125 ppm. The packaging materials selected were
glass bottle, polyethylene (400 gauge) and polypropylene (350
gauge). The gauge thickness of polyethylene and polypropylene
packaging materials selected for the study were based on the
optimization study in regard to heat withstanding capacity and
changes in biochemical qualities of juice during storage. The
pasteurized juices were filled in sterilized packaging materials
viz, glass bottle, polyethylene (400 gauge) and polypropylene
(350 gauge) at avolume of 250 ml and then processed at 80°Cfor
15 minutes. The processed juices were stored at refrigerated
temperature (5°C) and at roomtemperature (30°C). Sugarcanejuice
stored in glass bottle at room temperature (30°C) was treated as
control. Thedifferent symbolsused in the treatmentswere control
(T)), sugarcane juice with 100 ppm preservative at 30°C (T),
sugarcanejuicewith 100 PPM preservativeat 5°C (T,), sugarcane
juicewith 125 ppm preservative at 30°C (T,) and sugarcanejuice
with 125 ppm preservative at 5°C(T).

Biochemical analysis:
The various physico-chemical parameters viz., total

soluble solids, total sugars, reducing sugars, pH and titratable
acidity were estimated during the storage. The total soluble
solids (°Brix) were estimated using Erma hand refractometer,
whereastotal sugars, reducing sugars, pH and titratable acidity
were estimated by using the procedure given by Ranganna,
(1995). All the treatmentswere carried out intriplicates.

Sensory evaluation :

The sensory evaluation of the stored sugarcane juices
was carried out by 12 untrained judges for colour, flavour,
appearance and acceptability using the 9-point hedonic scale
(1= didlike very much 9= like very much) (Ranganna, 1977).
Statistical analysis was carried out by Factorial Completely
Randomized Design (FCRD) using agres package.

EXPERIMENTAL FINDINGSAND ANALYSIS

The experimental findings of the present study have
been presented in the following heads:

Total sugars:

Total sugars content was decreased during storage. Total
sugars content in fresh sugarcane juice (T,) was found to be
16.5 per cent. The decrease of sugar content of sugarcane
juicewasless (15.4%) in glass bottle for treatment T, followed
by polyethylene and polypropylene packaging during storage
(Table 1). Thiscould be dueto action of microorganism present
in the juice, converted the total sugars into reducing sugars
(glucose and fructose). All the treatments were found to be

Table 1: Effect of different treatmentson total sugars (%) of sugar canejuice stored in different packaging materials

Storage periods (days) Glassbottle PZIC){)agrnggege Poéégrgsgé?e

T T3 Ty Ts T T3 Ty Ts T T3 Ty Ts
10 15.2 16 155 16.2 14.8 15.9 15.3 16.1 14.6 15.7 15.2 15.9
20 14.8 15.7 15.3 16.0 14.6 15.6 15.0 15.9 145 15.3 14.9 15.7
30 14.7 155 15.1 159 145 154 14.8 15.8 14.3 15.0 14.6 15.6
40 14.5 15.2 14.9 15.7 14.3 15.1 14.7 15.6 14.2 14.9 145 154
50 14.0 15.0 14.6 15.6 13.9 14.9 145 155 13.8 14.7 14.3 151
60 13.8 14.9 14.5 154 13.6 14.8 14.4 15.3 135 14.6 14.2 15.0
Table 2 : Effect of different treatments on reducing sugars (%) of sugarcanejuice stored in different packaging materials
Storage periods (days) Glassbottle leoygetghaﬂgge Posl)égrtg)ggéine

T, T3 T, Ts T, Ts T, Ts T, Ts T, Ts
10 18.0 189 185 19.0 17.8 185 18.9 19 17.7 18.4 18.8 189
20 18.0 18.8 184 18.9 17.6 18.3 18.8 18.9 17.6 18.3 18.6 188
30 17.8 18.6 18.3 18.8 17.5 183 18.6 188 17.4 18.2 18.6 18.6
40 17.7 185 18.2 18.8 175 18.2 18.4 18.6 17.3 18.2 185 18.6
50 17.7 185 18.2 18.7 17.3 18.15 18.4 18.6 17.3 18.0 18.3 184
60 175 18.2 18.1 18.7 17.2 18.10 18.5 18.6 17.1 18.0 18.2 18.3
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highly significant (p<0.01). Similar results were reported by
Chauhan et al. (1997) and Yusuf et al. (2002).

Reducingsugars:

Therewas an increase of reducing sugars during storage.
Thismight be dueto thefact that the hydrolysisof non-reducing
sugars (sucrose) into reducing sugars (glucose and fructose)
by the action of microorganism. Reducing sugars content in
the fresh sugarcane juice was 0.45 per cent (T,). Theincrease
of reducing sugarswasless (0.81%) in glasshottle for treatment
T, followed by polyethylene and polypropylene during the
storage (Table 2). The reason for increase of reducing sugars
in polyethylene and polypropylene might be due to the
variationin permeability of material for gasand water vapour.
All the treatments were found to be highly significant with
storage temperature, storage period and preservative. This
result isin agreement with Singh et al.(2002).

Total solublesolids(TSS):

The total soluble solids decreased with increase in
storage periods (p<0.01). This might be due to the action of
microorganism present in the juice. The total soluble solids
decrease was less in glass bottle (18.7°Brix) for treatment T
during storage (Table 3). Thisisin agreement with the findings
of Ghorai and Khurdiya(1998) in kinnow mandarin juice.

Titratableacidity :

Thetitratable acidity of sugarcanejuiceincreased during
storage (Table 4). Thismight be dueto the fact that acetic and
lactic acid production taken place during storage. Sugarcane
juice stored at 30°C recorded higher acidity range compared to
those stored at 5°C. The increase of acidity was lessin glass
bottle (1.19 %) for treatment T followed by polyethylene and

polypropylene.

Table 3: Effect of different treatments on total soluble solids (°Brix) of sugar cane juice stored in different packaging materials

(Stdg;zge periods Glass bottle leoyoeggjg;e Poslyégr;g;?e

T Ts T Ts T Ts Ta Ts T Ts T Ts
10 0.49 0.47 0.48 0.47 0.51 0.48 0.50 0.48 0.52 0.51 0.51 0.50
20 0.57 0.50 0.53 0.49 0.62 0.52 0.56 0.52 0.65 0.56 0.59 0.53
30 0.64 0.58 0.59 0.53 0.68 0.62 0.64 0.58 0.71 0.64 0.68 0.60
40 0.82 0.65 0.76 0.60 0.86 0.74 0.82 0.64 0.92 0.75 0.86 0.65
50 1.10 0.80 0.94 0.72 118 0.86 1.10 0.80 124 0.91 120 0.87
60 1.25 0.92 0.98 0.81 1.32 1.12 1.24 0.87 1.38 1.23 1.27 0.98
Table 4 : Effect of different treatmentson titratable acidity (% citrate) of sugarcane
;Sdtg)rlas?e periods Glass bottle Pz%eg;ﬂgmee Poé)égrggggg]e

T, T3 Ty Ts T, T3 T4 Ts T, T3 T4 Ts
10 0.95 0.89 0.91 0.87 0.98 0.90 0.94 0.91 1.10 0.93 0.98 0.93
20 115 0.94 0.97 0.90 121 0.95 0.99 0.92 1.26 0.98 1.10 0.95
30 1.20 1.0 1.10 0.98 125 1.14 1.15 110 132 120 1.17 119
40 1.23 114 117 1.10 1.28 1.20 1.20 1.15 1.38 1.25 1.25 1.22
50 1.28 118 120 1.14 132 124 124 118 143 128 128 125
60 135 122 1.25 1.19 1.39 1.28 1.28 1.20 145 1.32 1.32 1.28
Table5: Effect of different treatments on pH of sugar canejuice stored in different packaging materials
Storage periods (days) Glassbottle PZIC)%etgrgJIg;e Poéégrgggé?e

T, T3 Ts Ts T, T3 Ty Ts T, T3 Ts Ts
10 4.90 498 4.95 5.0 438 4.90 4.90 4.90 4.65 4.80 4.70 4.85
20 452 4.65 4.60 4.70 4.3 4.50 4.40 4.60 4.40 4.55 4.45 4.63
30 421 4.42 4.40 4.63 42 4.30 4.25 4.42 4.0 4.25 415 4.20
40 4.05 4.25 4.25 4.50 3.90 4.10 4.05 4.15 3.85 4.05 4.0 4.10
50 3.90 4.10 4.05 4.43 3.50 3.95 3.90 4.00 3.73 3.86 3.80 3.95
60 3.75 4.05 4.0 421 343 3.85 3.75 3.90 3.65 3.72 3.70 3.80
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pH:

The pH value of stored sugarcane juice was decreased at
about equal rates during storage for all treatments. The
reduction of pH during storage might be due to acetic acid
production by the action of acetic acid bacteria. Thisresult is
in agreement with the study conducted by Chauhan et al.(1997).

Sensory evaluation :

Based on the sensory evaluation, the sugarcane juice
stored in all packaging materials were found to be highly
significant (p<0.01). From the mean values of statistical
analysis, the glass bottle was found to be good for colour,
flavour and overall acceptability followed by polyethylene
and polypropylene.

Conclusion:

The fresh sugarcane juice (T,) had shelf-life of 4 days
without any spoilage when stored at refrigerated temperature
(5°C), but the juice became spoiled within aday when stored at
room temperature (30°C). The cost of storing sugarcanejuicein
flexible packaging materials was less compared to glass bottle.
The reduction in sensory scored of samples stored at room
temperaturewasof significantly (p<0.01) greater magnitudethan
juice stored at refrigerated temperature. Based on the sensory
evaluation, the sugarcane juice colour and flavour was good
when stored at refrigerated temperature than room temperature.
Therefore, it is concluded that apart from glass bottle, thereisa
possibility to store sugarcane juice in polyethylene and
polypropylene because of high acceptability from the consumer
point of view aswell aslessreduction in biochemical qudities.
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