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Abstract— A study has been undertaken at Agricultural
Research Station, Thiruvalla with an objective tiody the
effect of thermo chemical processing on storabilitly
sugarcane juice to develop a protocol for presdpratof
sugarcane juice. Fresh sugarcane juice was subjetctéen
different treatments. Juice under different treattsewas
analyzed before preservation and after preservatibhne
scores for sensory qualities (colour, taste, sraetl overall
acceptability) reduced significantly with the adeament of
storage. Change in physico- chemical charactess{igH,
TSS, titratable acidity and Brix: acid ratio) aldollowed
the same decreasing trend during storage periode Th
treatment T5 recorded the highest scores in sensory
evaluation and it recorded the highest Brix: acadio after
the storage period, indicating better consumer
acceptability. The results revealed that good duali
beverage from sugarcane juice with satisfactoryragie
stability of 30 days at refrigeration could be paeed by
adding 0.5ml lime juice, 0.2ml ginger extract arzblppm

of sodium meta bisulphite per 100 ml of sugarcarieej
and microwave pasteurization of the treated juice dne
minute. This protocol for preservation of sugarcgoie
with microwave pasteurization and preservatives é
very useful for commercial preservation of sugaecarice.
Keywords—Sugarcane juice, Microwave pasteurization,
shelf life, sensory evaluation.

l. INTRODUCTION
Sugarcane juice is a very popular drink in India4til it is
rarely available commercially in packaged form.
Development of effective treatments or proceducekeep
the fresh quality of sugarcane juice would allowtdtbe
more widely marketed, and would enhance its quality
safety as well. Sugarcane juice has many medicina
properties, often it is used as a remedy for jawmdn
traditional medicine (Subbannayy al., 2007). Even the
diabetic can enjoy this sweet drink without feacdese it
has no simple sugars. It hydrates the body quickign
exposed to prolong heat and physical activity. sltain
excellent substitute for aerated drinks and cola &n
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refreshes and energizes the body instantly as ritcis in
carbohydrates. If the cane juice is collected amdgrved in
a hygienic way then it can be sold after shortomygltime
preservation. It will meet up the nutritional preb of our
large population.

Darkening of sugarcane juice occurs by formatiobrafvn
pigments by enzymatic and non-enzymatic reactions.
Boiling of sugarcane juice for preservation will use
browning of sugarcane juice and jaggery flavourl Wi
developed. Therefore thermal processing at higher
temperature is not possible in the case of sugargace. In
circumstances where thermal processing is impgtic
minimal processing employing different barriers to
microbial growth can enhance product stability. §good
sanitation is the first barrier to reduce microd@dd and
low storage temperature further retards growth. aid
environment of pH less than 4.5 restricts the ghowt
many organisms. Mostly fruit juices are acidic a@h be
used for acidification of sugarcane juice. The esidn of
oxygen is an additional barrier. Antimicrobial sterses,
either natural or chemical preservatives, alsosashi has
been observed that low temperature storage isaldetend
the shelf life of the juice for a few days. Howewveo study
has been conducted to elaborate these parameters.
Many scientists’'viz., Prati et al. (2005) and Rezzadori
(2010) reported that sugarcane juice pasteurizatéon be
done with and without the addition of fruit juiceBut the
impact of microwave pasteurization and preservatiga
the sensory stability of sugarcane juice has notbgzn
addressed. Keeping all these points in view, thesqnmt
study was undertaken to study the effect of thechramical
processing on storability of sugarcane juice toeligy a
protocol for preservation of sugarcane juice

. MATERIALSAND METHODS
The present investigation was carried out at Adpical
Research Station, Thiruvalla and the sugarcaneetyari
Madhuri was used for the extraction of sugarcarieeju
Fresh sugarcane stems were used for the juice egcov
process. Graded sample were washed by running agr w
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to get sugarcane free from any dust and dirt. Hie and
node of sugarcane stem were removed with the hklp o
curved blade knife. Sugarcane juice was extracyegolwer
operated juice extractor and filtered through tlees and
muslin cloth to remove the extraneous matter. Fresh
sugarcane juice after initial microwave treatmenZ@°C

for 30 seconds was taken for further treatments, Vi
(Microwave pasteurization for 30 seconds), T2 @uic
Citric acid @ 30mg/100ml followed by Microwave
pasteurization for 30 seconds), T3 (Juice+ Citrimid
@30mg/100mi+ KMS @125ppm followed by Microwave
pasteurization for 30 seconds), T4 (Juice+0.3% femo
juice+0.1 % ginger + 100ppm KMS followed by microxea
pasteurization for 30 seconds),T5(Juice+0.5% lemon
juice+0.2 % ginger + 125ppm Sodium Meta bi sulphite
followed by Microwave pasteurization for 1 minut@)% (
Boiling the juice and hot bottling), T7 (Juice+ Asbic acid
@30mg/100ml followed by Microwave pasteurization fo
30 seconds), T8 (Juice+ Ascorbic acid @ 30mg/100ml+

KMS @125ppm followed by microwave pasteurization fo
30seconds), T9 (Juice + 1% lemon juice + 0.3 % gjing
+0.25g salt+ 75ppm KMS followed by Microwave
pasteurization for 30 seconds), T10 (Control (keep
refrigerated condition).
Juice under different treatments were analysed rbefo
preservation and after preservation. The sugargaice
samples were analysed for total soluble solids, gtd
titratable acidity at 15 days interval by the metho
described by Ranganna (1995). From the brix vald a
acidity percentage, Brix/ Acid ratio was also watkaut to
predict consumer acceptability. Sensory evaluatiea also
done for juice under different treatments.

M. RESULTSAND DISCUSSION
Physico-Chemical Characteristics
Physico chemical properties of sugarcane juice munde
different treatments were studied at 15 days iestenp to
one month. The results are presented in Table 1.

Table.1: Physico-Chemical characteristics of sugae juice under different treatments

Treatments pH TSS brix) Acidity (%) Brix/ Acid ratio

Day | Day | Day | Day | Day | Day | Day | Day | Day | Day | Day 15 Day

1 15 30 1 15 30 1 15 30 1 30
Tl 44 | 4.26 3.8 19 18 17 0.04 0.05 0.06 45 360 283
T2 4.14| 3.8 3.39 19 19 16 0.04 0.05 0.06 475 380 7 26
T3 427 | 4.09| 3.97 17 17 16 0.04 0.05 0.p5 425 340 20 3
T4 4.09| 4.03| 3.95 18 17 17, 0.04 0.05 0.p6 450 340 83 2
T5 427 | 4.18| 4.11 20 19 19 0.04 0.05 0.p05 500 380 80 3
T6 4.07| 3.84| 3.64 19 18 17 0.04 0.06 0.p7 475 300 43 2
T7 401| 3.65| 3.46 18 17 15 0.04 0.07 0.p8 450 243 87 1
T8 4.27| 4.01| 3.23 19 18 16 0.04 0.05 0.p9 4|50 360 78 1
T9 428 | 3.88| 3.39 19 18 15 0.04 0.06 0.p7 450 300 14 2
T10 4.03| 3.65| 3.22 20 18 14 0.04 0.07 008 500 257 175

Total soluble solids

The total soluble solids decreased during storafe o
sugarcane juice. These observations are in egmewith
the findings of Bhupindeet al. (1991).They attributed the
decrease in total soluble solids to breakdown gfassi to
acids during storage as a result of action of noiganism
present in the juice. The decrease was lowesteitrtrent
T5 (Table 1). Addition of lime juice and microwave
pasteurization of sugarcane juice restricted thgratiation
of total soluble solids and total sugars duringage. Citric
acid in lime juice acted as a natural preservadivé helped
in the restriction of degradation of total soluldelids.
Addition of sodium meta bisulphite to the juicegtlfier
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reduced the extent of changes in total solubledsodind
sugars due to the suppression of microbial activity

pH and titratable acidity

The pH decreased whereas acidity increased durimgge
of sugarcane juice (Table 1). Addition of amiz acids
to juice also increased its acidity and decreasell p
Addition of sodium meta bisulphite to juice resteid the
microbial activity during storage resulting in legsluction
in pH and less increase in acidity of treatment The
reduction in pH and increase in acidity was, howgve
higher in the control. Acidity of juice increasedtwstorage
time. The increase in acidity caused a concomilestease
in pH value. A similar result reported by Abbbal (2006)
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revealed that there is a corresponding reductigrHras the
acidity increased in sour soup juice. The reasanhfgh
acid and low pH could be due to acetic acid antddacid
production.

Brix: Acid ratio

Based on the Brix reading and titratable aciditgcpatage,
Brix: acid ratio was worked out to find the overall
acceptability. There was a considerable reductiorthie
Brix: acid ratio during the storage period.

In treatment T5 and control, the initial Brix: aciatio was
500 and in the control it drastically reduced t& &t the
end of 30 days after storage (Table 1). This is wuthe
change in total soluble solids and acidity duririgrage.
The highest Brix: acid ratio at the end of storpgdod was
recorded by treatment T5, indicating highest overal
acceptability compared to all other treatments. Bideret
al. (1991) reported that addition of lemon and ginger
followed by pasteurization and preservation withpkur
dioxide reduced physico-chemical changes duringagto
of sugarcane juice.

Sensory evaluation

The sugarcane juice under different treatmentsamssded
sensory scores ranging between 1 to 9 for colastef
smell, sweetness and overall acceptability by teepsts.
Colour

The sensory scores for colour reduced significanttiz the
advancement of storage (Fig.1). However the redndtn
sensory scores of treatments T5 was of lesser Itaigni
than other treatments. The lowest reduction in @gns
scores was observed in sugarcane juice pastewafterdhe
addition of 0.5 % lemon juice, 0.2 % ginger extrast 125
ppm Sodium metabisulphite. In this treatment miaoes/
pasteurization was done for one minute. In cordgeohple
the sensory colour score after 15 days was foubdcause
of browning observed in the control with a rapiddase in
colour. Browning occurred in sugarcane juice due to
increasing PPO (Polyphenol oxidase) activity andeit
sugar. The colour of sugarcane juice became dakerit
decreased its appearance score (Plate 1). Siredattwas
found by Maoet al.(2007) during the study of preservation
of sugarcane juice.

T5 (Best treatment)
Plate.1: Appearnce of T5 and T10 after 30 daystafage
period

T10 (control)
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Taste

Reduction in the sensory scores for taste with the
advancement of storage is evident from the (Fig.2).
Treatment T5 recorded the lowest reduction in sgnso
scores for taste. In all other treatments theetasas
changed considerably during the storage perioaohtrol
sample the taste score was decreased from 6 tteR 3f
days and this decrease could be due to the logslafile
aromatic substances responsible for taste and due t
decreases in pH of the juice as it became mordcaail
reported by Reddy (2004).

Smell

The sensory scores for smell reduced with the athraent

of storage period (Fig.3). The score values for Isme
decreased during storage of sugarcane juice betd/ez80
days. In control sample the score was decreased 6rto 3
after 30 days. This decrease could be due to tagél lof
acid that reacts with the product and results ipleesant
volatile odour and this could be due to the slight
fermentation of juice and gas production. There beasn
significant decline in score of smell of sugarcgoiee.
Reddy (2004 plso found similar results and he reported that
the loss of volatile aromatic substances is resptngor

the decrease in score of smell. Treatment T4 and T5
recorded lower reduction in scores and T5 ( Micravev
pasteurization for one minute after addition of @3emon
juice, 0.2 % ginger extract and 125 ppm Sodium nigta
sulphite) recorded the highest score even afted&8@ of
storage period. Micro wave pasteurization and tamdiof
lime juice and sodium meta bisulphite had prevented
changes in smell in the treatment T5.

Sweetness

There was a considerable reduction in the sensaones for
sweetness with the advancement of storage perigd4fF
Initially treatments T4, T5 and T10 recorded thghleist
score (9) for sweetness. Later the sweetness dotee and
the reduction was very rapid under control andhatend of

15 days after treatment, T5 recorded the highesesand it
retained the score even up to 30 days.

Overall acceptability

Reduction in the sensory scores for overall actditais
evident from the Fig.5. Treatment T5 recorded thyhdst
sensory scores for overall acceptability at the @nstorage
period. There were not much changes in coloure tashell
and appearance in treatment T5. In control samipée t
overall acceptability was 8 on the first day andetreased

to 3 at the end of storage period. Score of cordavhple
declined during storage due to the oxidative reactvhich
deteriorated the scores of colour, smell, appearascwell

as taste. These findings were in accordance witdutanet
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al. (2002).This decrease could be due to the fermentation
of juice and gas production.
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Fig.1: Change in colour of sugarcane juice
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Fig.3: Change in smell of sugarcane juice
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Fig.4: Change in sweetness of sugarcane juice
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Overall Acceptability
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Fig.5: Change in overall acceptability of sugarcgnie

Conclusion

The treatment T5 (micro wave pasteurization for one
minute after addition of 0.5 % lemon juice, @a2ginger
extract and 125 ppm Sodium meta bisulphite) reabttie
highest scores in sensory evaluation also. Thi @tid in
lime juice gave a preservative action and inhibiteeé
growth of micro-organism during storage. Sodium
metabisulphite is also a known yeast and mold itdriand

is being used widely for the preservation of fooiikis
protocol for preservation of sugarcane juice witlenowave
pasteurization and preservatives will be very usébu
preservation of sugarcane juice and the sugarcaoe ¢gan
be introduced as delicious beverages by preventireg
spoilage of juice with this technology.
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