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Bl ABSTRACT : Diabetes and obesity are the two threatening problems of the decade that demand the
restricted use of sugar by the patients. Both the disorders are dependant on the glucose concentrations of the
blood. It isthetimefor the researcher tointroduce new compoundsthat can satisfy theindividualsby replacing
thetaste of the sugar that can relieve them from the stress of sugar (Sucrose) restrictionin their diet. Inview
of the above demand the current work aimsto study oneof the natural and an alternative sweetener, stevioside.
Thework involvesthe physico chemical characterization of the stevioside and analyzing its competibility with
the sel ected foodsin comparison to theregular sugar. Techniqueslike sensory analysis, instrumental analysis
and statistical analysiswere employed. Sensory analysisincludes the Threshold Test, Dose Response Test
andtimeintensity Test. HPL C wasused asapart of instrumental analysis. Thestudy proved that the sweetness
perception of stevioside increased with its concentration up to alimit after which the perception of bitter
started. This indicates that the stevioside can be used as an aternative sweetener within the specified
concentrations. Moreover, the study also reveal ed that the sweetness equival ence va uesfor the high potency
sweetness are highly system dependent and may vary in different food products. Using water asamediumiit
has been shown that sweetness of steviosides at 0.0197 and 0.013g had sweetness level equivaent to the
sucrose concentrations of 3 per cent and 10 per cent, respectively.

B KEY WORDS: Stevioside, Diabetes, Obesity, Sweetener, Dose response test, HPLC

BHOW TO CITETHISPAPER : Priya, S. Janaki Aliasand Prakash, Maya (2013). Physiochemical characterization of stevioside
and its compatilibility in selected food products. Asian J. Home i, 8 (2): 739-742.

eet compounds always induce a positive hedonic

esponse in humans and this response, which is found

n the neonate, is often thought to be inborn. Sweet
tasteis said to have been experienced even by afive- month-
old fetus. Since the beginning of the century sugar
consumption has been on the rise.

Sugar has always been the most important sweetening
ingredient of the human diet. Sugar (sucrose) is a natural
sweetener that provides 4 calories per gram. It is
acknowledged that excess sugar ingestion amounts to
increase energy intake, which, in turn can lead to weight,
gain and chronic disease associated with obesity and dental
caries (Glinsmann et al., 1998). Obesity is a risk factor for
heart disease, cancer, diabetes and some other diseases.

Disadvantages of regular sugar:

There are many health hazards due to sugar
consumption. Sugar suppressestheimmune system. It lowers
the amount of vitamin Eintheblood (Veromann et al., 2003).
It increases the amount of liver fat (Veromann et al., 2002).
Sugar can produce a significant rise in triglyceride (Scanto
and Yudkin, 1969) and it reduces low-density lipoprotein
(Albrink and Ullrich, 1993). Government guidelines
recommend eating much smaller amounts of sugar and sugar
foods. As mentioned, high intake of glucose may lead to
diabetes and obesity. These two conditions intern demands
the restricted use of the regular sugar in the diet. Therefore,
thereisaneed for sugar substitutes, which can help to reduce
calorie intake. The food industry has responded to this trend
by diverting itsresourcesin to the development of alternative
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sweeteners (Sardesai and Waldshans, 1991). Any food that
adds sweet flavors to foods is called sweeteners. Sweeteners
can be divided in to two broad classes;, Bulk sweeteners,
which provide energy (calories) and intense sweeteners,
which have a sweet taste but are effectively non-caloric
(Grenby, 1991). The sweeteners from natural sources with
potential for commercial use include stevioside,
rebaudioside, stevioside is a natural sweetener extracted
from leaves of Sevia rebaudiana (Bertoni). Bertoni [A] is
awhite, crystalline, odorless powder, which is approximately
100-300 times sweeter than sucrose (Kroyer, 1999).

Stevioside sweetener is used in a wide variety of
products, including soft drinks, tabletop sweeteners,
confectionaries, fruit products, processed seafood products,
processed vegetable products (http://www.legco.gov.hk).
Stevioside is also used in ice cream, peach juice, dry desert
miX, chocolate raspberry bars, and coconut protein bars. It
is a high intensity non-nutritive sweetener which prevents
therisk of high calorie accumulation on consumption. Hence,
it is recommended to be used by the diabetic and obese
patients.

B RESEARCH METHODS

K eeping the above discussed points in mind the present
study was under taken with an objective to analyze the
physiochemical properties of the stevioside and study its
compatibility with the selected food samples as a sweetener.

Preparation of stevioside:

Stevioside was extracted from the plant Stevia
rebaudiana bertoni. The processing of the sample was done
at CFTRI (Central Food Technological Research Institute),
Mysore. The steps followed for the extraction procedure
are detailed in the following Fig. A.
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Fig.A: Theprotocol for theprocessng of the steviosideextraction form
theplant material

Analysis of sreviosid:
Stevioside sweetener’s equi-sweetness concentration
was analyzed by sensory and instrumental methods.

Sensory analysis:
This was done using three different approaches
Threshold Test, Dose Response Test and Time intensity test.

Panel training:

A group of 10 panelists was trained in three different
sessions for psychometric (Threshold, Dose - response and
Time intensity studies) and quantitative descriptive analysis
tests.

The members of the panel were drawn from the
scientific staff familiar with sensory analysis techniques and
who had experience in the sensory evaluation of artificial or
intense sweeteners. Samples were evaluated in the booth
room maintained at temperature of 22+2°C and relative
humidity of 50+5 % under fluorescent lighting equivalent
to daylight.

Threshold test:

Threshold tests are conducted as per the method given
in IS; 5126 (1969) and by chamber 1V and Wolf (1996).
Sweetness threshol ds were determined for stevioside sample
processed at CFTRI, Mysore along with sucrose, in pure
aqueous media. Filtered and UV-treated water (Aqua guard,
India, pH 6.0) was used for all the sensory experiments. The
concentration series required for setting up the limits were
determined by dilution technique.

Preparation of stevioside sample:

The sample was prepared in two series, the arithmetic
and the geometric series which includes the concentrations
of blank O per cent, 3, 6,9,12,15 per cent stock solutions
and O per cent Blank with 2, 4, 8, 16 and 32 per cent stock
solutions, respectively. The concentration of stock was
maintained to be 0.025g / 100ml

Dose response study:

In dose-response study prior to the evaluation of test
sample the panelists were given 2 and 32 per cent, sucrose
solutions which served an anchoring points for ‘low’ and
‘high’ levels of sweetener intensities, respectively. The
samples were served in 25ml 3-digit coded beakers.
Solutions were served in increasing concentrations of
sweetener. Panelist rated the samples for taste attributes
using 15 cm scale where 1.25 meant detection threshold of
the attribute and 13.75 indicate saturation threshold. The
panelists were asked to mark the intensity of sweetness.
Based on the data collected from the panelists the equi-
sweetness level of the sweetener was detected.
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Time intensity / temporal response study:

In the time intensity study panelists were trained to
mark the scores on a structured quantitative descriptive
analysis scale of 15cm with anchoring at low (1.25cm) and
high (13.75cm) thresholds of 0.002 per cent and 0.1 per
cent stevioside solution, respectively. The panelists were
asked to mark the perceived intensity of sweetness on the
scale at regular intervals of 10s, starting from the onset of
sweetness perception up to a total period of 60s. Ten
milliliter’s of the sample (0.01%) was given in a 25ml beaker
to the panelist. The panelist was asked to mark the intensity
of the perceived sensation on the score card as soon as he/
she takes the sample into the mouth. This marks the onset of
sweetness. Then the panelist was asked to hold the sasmplein
the mouth for 10s, after which he/she was asked to swallow
and mark the intensity. Further markings of sweetness
intensity were done after every 10s up to 60s. Time intensity
profile was obtained by plotting mean scores of stevioside
sweethness versus time in seconds. This study was taken up
to measure the lingering effect of stevioside sweetness with
time.

High performance liquid chromatography:

0.5 mg of stevioside was taken in 1 ml of deionoised
water. It was degassed before the use to avoid the air bubble
in the column. From that 10 ul of the sample is injected on
the column an HPLC was run.

B RESEARCH FINDINGS AND DISCUSSION
The psychophysical characterization of sweetener
(stevioside) was done through experiments like threshold
determination, dose response studies and time intensity.
Acceptability in Kheer, black coffee, use level coffee and
lime beverage was analyzed with a comparison to normal
sugar. The results of the study are summarized below:

Organoleptic evaluation of stevioside:

As a part of this analysis the threshold values of
steviocide in water and milk medium was analyzed and the
results are shown as under.

From the Table 1 it is clear that the stevioside solution
has sweetness level equivalent to that 0.4 per cent sugar
solution in water medium

Table 1: Threshold valuesin milk and water from stevioside

Arithmetic Geometric
Water Mean (g %) mean (g %)
Stevioside 0.0025 0.002
Sugar 0.4 0.42
Milk Stevioside Mean score (g%) 0.004

Dose response studies are helpful in finding out the
equisweetness levels of stevioside. Stevioside solutions of

0.003, 0.009, 0.027 and 0.081 per cent have sweetness levels
that are amost equal to sweetness of sugar solution 2, 4, 8
and 16 gram per cent, respectively. It was also noticed that
higher concentration (more than 0.6 gram %) of stevioside
had distinct bitterness, which had adverse effect on
sweetness perception (Table 2 and Fig. 1).

Table 2: Dose response pattern of stevioside and sucrose

S No Sucrose (g %) Stevioside (g %)

T Conc Mean + SD. Conc Mean + SD.
1 2 15+ 0.51 0.003 2+0.21
2. 4 2.8+ 0.68 0.009 3+ 0.06
3. 8 46+12 0.027 6+0.71
4. 16 7+0.96 0.081 7.2+ 0.42
5. 32 13+ 1.22 0.243 55+0.93
6. 0.719 3.2+1.13
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Fig. 1: Doseresponsegraph for stevioside

The time intensity study showed that the Lingering
sweetness perception in stevioside was more at 0.01 gram
per cent when compared to sucrose; this was influenced by
the concentration gradient.

\Table 3: Timeintensity profile of stevioside

Mean score
Sr.  Time Score PIainwame_r _ Limejuicg _
No. (sec.) Sucrose  Stevioside  Sucrose  Stevioside
1. 10 13.75 11.19 10.67 11.00 10.24
2. 20 13.75 9.88 9.17 9.86 8.99
3. 30 13.75 7.81 7.92 7.93 7.64
4, 40 13.75 6.19 6.83 6.29 6.14
5. 50 13.75 5.06 5.92 4.89 481
6. 60 1375 3.50 5.00 3.39 4.07
7. 70 1375 1.94 3.95 2.21 2.96

HPLC analysis showed the retention time of stevioside
to be 2156.59 mv (milli volts) to check the quality of sample.
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Table4:

Sr. No. Particulars Stevioside
1 Area mV(milli volts)-sec 2156.593
2. Retention time (Minutes) 5.33

Fromthe above Tableit was found that area (Milli Volts/
sec) of stevioside sample was found to be 2156.59 where as
retention time was 5.33 min. Thus, it reveals that the
stevioside sample contains no impurities

Compatability of stevioside in various foods like
coffee, black coffee, lime beverages which showed the
following common observations. Organol eptic eval uation and
statistical t — test showed differences between stevioside
coffee, sucrose coffee, stevioside black coffee, sucrose
black coffee, stevioside Lime juice and Sucrose lime juice.
Much difference was not found between the color, body, fresh
aroma, sweetness etc. But the difference was found in the
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Fig.3: HPLC results:
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Fig. 4: Timeintensity profileof sucroseand steviosidein limejuice
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lingering sweetness and bitterness.

Conclusion:

From the above study on stevioside evaluation with a
comparison to sucrose and its compatibility in various food
products revealed that the stevioside have near equivalence
of sweetness with Sucrose and can be used as an alternative
to it in various food products like milk, coffee, Kheer etc.
However, the sweetness equival ence was maintained only for
a limited concentration after which the bitterness was
perceived by the users. This indicates that the stevioside
substitution for sugar must be within the limits
concentration. Hence, the work concludes that steviocide
can be used as an effective sweetener as an alternative to
sucrose. This use can ultimately solve the problem of feed
restriction to the diabetic and obese patients.
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