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ABSTRACT

KEYWORDS

The sugarcane syrup prepared from fresh sugarasine as well as the sugarcane syrup®@6x) was
processed, packed in three different packaging madgeviz., polyethylene (400 gauge) bag)(Rolyethylene
terephthalate (PET) jars{Pand glass bottles §Pand stored at ambient conditions to study theage quality.
The changes in physical, chemical characteristigstobial load and sensory scores were evaluatgeradic
intervals of 30 days during the period of storatysly (180 days). The moisture, pH and total sugatent of
sugarcane syrup decreased during storage. An seliaaacidity and reducing sugar content of sugersyrup
were observed at the end of storage. The mineraposition was observed to be high in sugarcanepsfash
1.679/100g, calcium 43.2 mg/100g, phosphorus 42g31069g and iron 2.22 mg/100g) than sugar syrup.
However, there was slight changes were observedneral content of the samples during storageialiyitthere
was no bacterial, fungal and yeast count in coranal treated samples. A slight increase in battéuagal and
yeast population noticed at the end storage pevasifound to be within acceptable limits.

Sugarcane syrup, Physico-chemical properties andd®g evaluation.
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INTRODUCTION

Sugarcane Saccharum officinarum L.) is cultivated

in both tropical and subtropical regions of the hor
India is the largest producer of sugarcane in the
world running neck to neck with Brazil. Sugarcase i
the cheapest energy giving food containing glucose
and fructose. (Singhet al., 2006}. Sugarcane
contains phenolic acids, flavonoids and variougoth
phenolic compounds, which are accounted to be
partially responsible for the observed antioxidant
activity in sugarcane juice and syrup (Pageal.,

Available online: www.uptodateresearchpublicatiomc July -December 49



Thilagavathi T and Hemalatha G. / International Journal of Nutrition and Agriculture Research. 3(2), 2016, 49 - 55.

2005¥. Sugarcane juice is used as a delicious drinkreported to build up resistance to disease andscold
and the juice of 100 ml provides 40 kcal of energy, Sugarcane syrup is high in policosanol, which has
10 mg of calcium, 1.1 mg of iron and |y of been proven effective at reducing cholesterol kvel
carotene. It has been attributed to possess coolingherefore the nutritional potential of sugarcane
effects with several medicinal values (Parvathy, syrup as an alternative sweetening agent to sughr a
1983}. Sugarcane juice contains moisture (75-85%),jaggery is of considerable value for majority oé th
non-reducing sugar (10-21%), reducing sugars (0.34population in rural and urban India. Sugarcanesyru
3%), organic substances (0.5-1%), inorganic would become increasingly important as sources of
substances (0.2-0.6%) and nitrogenous bodies (0.5 nourishment. The focus on sugarcane syrup would
1%) (Swaminathan, 1995) encourage food technologists and manufacturers to
Sugarcane juice is enjoyed as an inexpensive andlevelop their products accordingly.

pleasing beverage in India. Sugarcane, being one of

the cash crops of India, its juice is available@im MATERIAL AND METHODS

throughout the country. Fresh sugarcane juice dannoSugarcane juice was purchased from the local market
be stored normally for more than six hours and of Madurai and used for the present study. Packgagin
commercially it has short shelf life. In order to materials viz., polyethylene bags (400 gauge)
improve shelf life, there is an imperative need to thickness, Poly Ethylene Terephthalate (PET) jars
develop processing techniques based on sugarcan@nd glass bottles were purchased from the locgd.sho
juice with an aim of evaporating the water in the Processing of sugarcane syrup

juice to yield concentrated syrup which is conseder The mechanically crushed sugarcane juice was
to be healthy and also extends its shelf life. collected in a clean vessel after straining throagh
Sugarcane syrup can be stored on the shelf fortabouine sieve to remove suspended impurities from the
two years after opening. juice. The steps involved in the processing of
Sugarcane syrup has many advantages over suga&ugarcane syrup are given Figure No.1 and Plate
and jaggery. Commercial sugar has been implicatedNo.1. The freshly extracted juice was boiled
as a causative factor in heart diseases and dentaligorously till most of the water evaporated and
problems. White crystalline sugar takes away juice gets concentrated as syrup and the temperatur
calcium and potassium from the body during starts raising steadily to around 2G5 Sugarcane
digestion (Asokan, 2007)At present for obtaining juice was concentrated to syrup corresponding to
better colour most of the jaggery is produced by TSS of syrup having an end point of°Blrix. The
using harmful chemical clarificants. Most of the syrup was filtered using muslin cloth, cooled and
jaggery is prepared by the use of chemicals whichpacked in thermally sealed polyethylene (400 guage)
contains more than 80-120 ppm of sulphur dioxide inbags (F), PET (polyethylene terephthalate) jars)(P
the jaggery. This high amount of sulphur dioxide is and glass bottles §pP for six month at room
detrimental to the beneficial intestinal micro Hor temperature ranging 32-%37. The changes in
leading to gastro intestinal problems and can alsophysical, chemical, microbial and organoleptic
cause breathing problems in asthmatic patients. It characteristics of sugarcane syrup and the control
also implicated in the etiology of colon cancer and (syrup prepared from refined sugar) were analyzed a
also affects the formation of vitamin A and vitamin regular intervals of 30 days during a storage pkrio
B1o. of 180 days.

Sugarcane syrup prepared from sugarcane juice is a

unique natural product which meets the need of aNUTRIENT ANALYSIS

target public in search of a healthier nutrition. The various physiochemical tests were carried out
Sugarcane syrup is cheap in cost, loaded with highfor yield of sugarcane syrup. The viscosity of the
energy carbohydrates and rich in iron, calcium andsugarcane syrup was measured by Deep Vision
phosphorous. Consumption of sugarcane syrup isviscometer (Model red wood IP 7), moisture
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(AOAC, 19959, acidity, pH were determined by the gradually decreased from 31.6 to 31.1 per cent
method described, Sairat al. (2000), reducing  during 180 days of storag&he freshly prepared
sugar and total sugar were determined by the methodyrup contained 0.56 g/100g acidity in dnd 0.64
described by McDonald and Foley, (1960psh  @/100g acidity in ¥, which had increased during
(Govindarajuet al., 2001¥, calcium (titration), iron  storage. The increase in acidity during storag&of
(colorimetric) were determined by the AOAC samples packed i, P> and B were 0.11, 0.10 and
(19959 and phosphorous (Fiske and Subbarao,0.12 g/100g respectively compared to 0.12, 0.11 and
1995)° sensory evaluation for colour and 0.13 g/100g respectively obtained i Famples.
appearance, flavor, texture, taste, overall Kaushiket al. (1993)° reported that the changes in
acceptability (Amerine et al., 1965}* and acidity of honey gradually increased from 2.47 to
microbiological parameters were enumerated by the3.05 m.e. (malic acid equivalent) /100g during 180

method described by Istawankiss (1984) days of storage. The freshly prepared samples
recorded a pH of 4.60 iniTand 4.65 in 7. Kaushik
STATISTICAL ANALYSIS et al., (1993)° reported that the changes in pH of

The nutritive values of sugarcane syrup were honey gradually decreased from 4.1 to 3.7 after six
subjected to statistical analysis to find out tim@act months of storage. Among the treatments, the fyeshl
of treatments, storage periods and packagingprepared sugarcane syrup)Tecorded higher total
materials on the quality of the samples during sugar content compared to controk)(TThe initial
storage. Completely Randomized Design (CRD) wastotal sugar content was found to be 63.95 g/100g in
applied for the analysis. The levels of significant T> and 62.20 g/100g in iTrespectively which had

differences are reported as(05. reduced at the end of the storage. The reduction in
total sugar content may be due to the utilizatibn o
RESULTS AND DISCUSSION sugars in non-enzymatic browning reaction
Physical properties and nutrient composition of  occurring during storage. Bolbol (208%pbserved
the sugarcane syrup the total sugar content of date syrup as 71.2Q091

The nutrient composition of sugarcane syrup is per cent. Initially the sugarcane syrup)(fecorded a
presented in Table No.1. The changes in chemicakeducing sugar content of 27.50 g/100g and the
constituents during storage of the sugarcane syrugontrol (T1) had 27.20 g/100g. At the end of 180
were assessed for moisture, acidity, pH, protein,days of storage, the values for reducing sugar were
reducing and total sugars, ash, calcium, phosplsorouincreased. The conversion of total sugar to simple
and iron at periodic intervals of 30 days during th sugars during storage might have increased the
entire storage period of 180 days. Highly significa reducing sugar level in the sugarcane syrup during
difference was noted for moisture, acidity, pHatot storage. Singhet al., (2002}* observed that the
sugar and reducing sugars at 5% leved0(p5) in reducing sugar content of sugarcane juice
treatment, packaging and storage. The viscosity ofconcentrate gradually increased from 29.5 to 32.8
freshly prepared sugarcane syrupz)(Wwas 236  per cent during 180 days of storage. The freshly
sec/10ml and the control {)lrecorded 233 sec/10ml prepared sugarcane syrup2XTand control (1)

and the corresponding values at the end of storageecorded 1.67 and 1.52 g/100g of ash respectively.
period were increased. Chauha&h al., (1997)>  The calcium, phosphorus and iron content of the
noticed that the viscosity of sugarcane juice syrup were 1.25, 0.26 and 0.04 mg/100g foramd
increased during storage. The freshly prepared43.2, 42.5 and 2.22 mg/100g for flespectively.
sugarcane syrup had comparatively higher moistureThere was slight reduction was observed in ash and
content (24.06 %) than control (24.00 %), which had mineral content of the samples during the storage
reduced at the end of the storage period (180 days)period. Singlet al., (2002)}* reported an ash content
Similarly to this result Singlet al., (2002} studied  of 2.1 + 0.7 per cent in sugarcane juice concematrat
the moisture content of sugarcane juice concentrateeompared to 1.67 g/100g observed in the present

Available online: www.uptodateresearchpublicatiomc July -December 51



Thilagavathi T and Hemalatha G. / International Journal of Nutrition and Agriculture Research. 3(2), 2016, 49 - 55.

study. The mineral components of sugarcane juiceAmong the packaging materials showed low
concentrate showed an increased level of calciummicrobial population and was found to be within the
(79 = 2.1 mg/100g), phosphorous (86.0 = 14.7 safer limits. The bacteria, fungi and yeast popomhat

mg/100g) and iron (4.7 = 1.6 mg/100g) during were more in polypropylene bags, PET jars than

storage. glass bottles. Therefore the present study was
concluded that the glass bottle is possibility tiores
SENSORY EVALUATION the sugarcane syrup. Singhal., (2002%* conducted

The quality attributes of sugarcane syrup were studies on the bacterial population of sugarcaie ju

depicted in Table No.2. The sensory quality of concentrate, which showed 3.6%tfu/g. The fungal

sugarcane syrup for the various sensory attributesand yeast count of sugarcane juice concentratehwhic

such as colour, appearance, flavour, consistencyshowed a increasing trend was observed during

taste and overall acceptability (8.5 to 8.6 ouBdl) storage. Yusott al., (1999}’ observed the changes

of the samples were slightly reduced during thein quality of sugarcane juice upon delayed extoacti

storage period. A slight decrease in sensory scoresnd storage. The study revealed that microbial oun

was noticed at the end of storage period. especially lactic acid bacteria count, increasethdu
storage of cane juice.

MICROBIAL POPULATION

The bacterial, fungal and yeast count in sugarcane

syrup samples is presented in Table No.3. The

microbial load of the sugarcane syrup was found to

increase during the storage period in different

packaging materials. Initially there was no baeteri

fungal and yeast count in control and treated

samples. At the end of 180 days of storage, slight

change in microbial load was noticed in the diffgre

syrup samples.

Available online: www.uptodateresearchpublicatiomc July -December 52



Thilagavathi T and Hemalatha G. / International Journal of Nutrition and Agriculture Research. 3(2), 2016, 49 - 55.

Table No.1: Nutrient changes in the sugarcane syruguring storage (per 1009)

) T1 T2

S.No Nutrients Py P, Ps =3 = = CD (0.05)

1 Viscosity (sec/10ml In.|t|a| 233 233 233 236 236 23? 0.47165 NS
Final | 242 | 242 243 247 246 24

) Moisture (%) |n_ma| 24.00| 24.00 | 24.00| 24.06 24.06 24.06 ;) oneo s
Final | 23.10] 23.12 | 23.07] 23.20] 23.22 23.19
— )

3 Acidity (q) In.|t|al 056 | 0.56| 0.56 0.64 0.6L_ 0.64 ) 12150 *»
Final | 0.67| 0.66| 0.68 0.76 075  0.77
e O %

4 oH |n.ma| 460 | 460| 4.60 465 465 465 oo
Final | 4.46| 4.48| 4.47 453 452 4501

c Total sugar (g) In_|t|al 62.20| 62.20 | 62.20) 6395 63.95 63.95 o, o-o0 .
Final | 61.03] 61.05| 61.01] 62.63] 6267 62.65

6 Reducing Initial | 27.20| 27.20 | 27.20| 27.50, 27.50 27.50 § coga0

sugar (g) Final | 28.66] 28.65| 28.68] 29.06] 29.04 29.07

— il i

- Ash (@) |n_ma| 152 | 152| 1.52 1.67 1.6 167 1 02965 NS
Final | 1.50| 1.49| 1.51 1.65 1.64  1.6B

8 Calcium (mg) In_|t|al 1.25| 1.25| 125 43.20 43.20| 43.20| o o00e o
Final | 1.22| 1.23| 1.20 | 43.17| 43.15 43.16
— .

9 Phosphorous (ma) |n.ma| 0.26 | 0.26 | 026| 4250 4250 4250 oo, o
Final | 0.23] 0.21| 0.22| 42.45 4247 42.44

10 iron (mg) |n.ma| 0.04| 0.04| 0.04 2.22| 2.22 | 222 | | 15906 NS
Final | 0.02| 0.03| 0.01 2.20 2.21 2.20

** . Significant at 5% level, NS - Non-significanT, - Sugar syrup, - Sugarcane syrup:- Polyethylene
bags (400 guage)PPET jars, B Glass bottles.

Table No.2: Changes in organoleptic characteristicef sugarcane syrup during storage

. . T1 T2

S.No Organoleptic characteristics Py = By = = By
1 Colour In_itial 9.0 9.0 9.0 9.0 9.0 9.0
Final 8.5 8.5 8.6 8.6 8.5 8.6
5 Flavor Injtial 9.0 9.0 9.0 9.0 9.0 9.0
Final 8.6 8.5 8.5 8.6 8.5 8.6
3 Consi Initial 9.0 9.0 9.0 9.0 9.0 9.0
onsistency Final 86 | 85| 85| 86| 85| 86
4 Taste In_itial 9.0 9.0 9.0 9.0 9.0 9.0
Final 8.7 8.5 8.7 8.7 8.6 8.7
- Initial 9.0 9.0 9.0 9.0 9.0 9.0
5 | Overallacceptability —p 84 | 84| 85| 85 85 86
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Table No.3: Microbiological changes in sugarcane syp during storage

S.No Microbial population P I;rzl Ps = ;22 Ps
1 Bacteria x 10cfu /g IE;EZ: l\é% I\AGO N3(.30 NZ(_5 0 N;?_ 0 NS_ 0
2 Fungi x 18cfu/g IE:EZ: I\:ﬁ) l\:lgGO N2Cl50 Nzc_; 0 N; 0 NSO
3 Yeast x 16cfu/g IE;EZ: ij% I\LGO Nfo Nf 0 Nfo NEC.;.O

NG - No observable growth
Sugarcane juice
l
Filtering
l
Addition of citric acid (0.5%)
l
Boiling
(End point - 7Brix)
l
Filtration
l
Cooling
l
Packing
l
Capping/sealing
l
Storage (Room temperature)
Figure No.1: Flow chart for processing of sugarcansyrup

Sugarcane syrup Sugar syrup (Control)
Plate No.1: Processed sugarcane syrup and sugar sgr
CONCLUSION polyethylene pouch @ retained the quality

The standardized sugarcane syrup can be used as aharacteristics better than the syrup packed in
alternative natural sweetener in place of refined polyethylene terephthalate (PET) jars2)(PThe
sugar. The study revealed that sugarcane syrupugarcane syrup has a high potential for
packed in glass bottles P and 400 guage commercialization and marketability.
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