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Summary. Trend of fruits-based beverages has been increased due to their nutritional importance but sucrose
used in them resulted in degenerative diseases. Stevia rebaudiana Bertoni natural, non-calorie sugar substitute
can be used in the preparation of beverages for diabetes and weight maintaining approaches. The present
study is focusing at preparation and characterization of peach ready-to-serve beverages with stevioside. Low
calorie peach ready-to-serve beverages were prepared with stevioside from stevia aqueous extract at different
levels (20, 25, 30 and 35 mg/100 mL) as sugar substitute. Antioxidant, physicochemical and organoleptic
properties of functional beverages at 0 day to 60 days storage period were determined. The results depict-
ed that stevioside improved the antioxidant profile of peach ready-to-serve beverages by significantly (P<
0.05) by increasing total phenolic, total flavonoid contents and DPPH activities from T, to T, (18.22+0.14-
23.34+0.20 mg GAE/100g), (8.20£0.04-12.30+0.08 mg Catechin/100g) and (12.70+0.22-17.82+0.16 mg
Trolox/100g) respectively. Regarding physicochemical characteristics, TSS (3.15+0.11-3.0+0.12 %), reducing
(2.0120.11-1.88+0.10 %), non-reducing (2.96+0.06-3.00+0.09 %) and total sugars (4.97+0.21-4.88+0.02 %)
significantly affected among the treatments from T, to T.. The results of organoleptical attributes significantly
decreased with increasing the stevioside. During storage, antioxidant and organoleptic properties signifi-
cantly decreased from T, to T.. Physicochemical parameters including pH, non-reducing sugars and color
significantly decreased while acidity, T'SS, reducing and total sugars increased during storage but remained
acceptable by sensory panelists. Conclusively, low calorie peach ready-to-serve beverages could be safe and
promising nutracutical drink for the management of obesity, diabetes and its associated complications.
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eases associated with excessive sugar consumption, the
trend to use non-caloric artificial sweeteners like sac-

The consumption of fruit-based beverages has been
increased in recent years due to higher consumer aware-
ness about the importance of improving the quality of
life and choosing healthy foods to reduce the risk of
degenerative diseases (1). But in these beverages large
amount of sugar has been used for better taste, color
and flavor that resulted in health problems like obesi-
ty, diabetes, hyperlipidemia etc. In order to maintain

a healthy body weight and avoid the debilitating dis-

charin, sucralose and aspartame in beverages have been
increased (2) but these are carcinogenic. However natu-
ral non-caloric sweeteners support the effectiveness and
safety in human health promotion. Stevia (Stevia re-
baudiana Bertoni) popularly known as candy leaf, sugar
leaf, sweet leaf, honey leaf and is natural, non-caloric
sweetener with sweetness several hundred times than
sugar (3). Stevia is reported to be safe when used as a
sweetener. Stevia leaves have mixture of sweet diterpene
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glycosides like stevioside, steviolbioside, rebaudiosides
(A, B, C, D, E and F) and dulcoside A (4). Among all
sweetening compounds of stevia, stevioside is one of the
principal diterpene glycoside having a sweetness of 250
to 300 times that of sucrose (5). Stevia leaf extracts in
the diet has been associated with anti-hyperglycemic,
hyperlipidemic, insulinotropic, glucagonostatic, hy-
potensive, anti-carcinogenic, antiviral, anti-microbial,
anti-inflammatory, immunostimulatory and chemopre-
ventative responses due to presence of strong nutritional
and antioxidant profile (6,7).

Steviosides were reported to be thermo-stable
sweeteners of Stevia rebaudiana due to high stabil-
ity at broad pH range (2-10), temperature (< 140 °C)
and non-fermentable nature (8). Stevia has gained re-
cent attention by numerous food and beverage mul-
tinational enterprises. The applicability of steviosides
in bakery, soft drinks, beverages and home foods was
studied (9). In different food products like grape juice,
milk shake, tea, bun, biscuits, fruit custard, jam, besan
ladu, wheat ladu and chikki incorporating higher con-
centrations of stevia (0.25-1.0 %) as sugar substitute
were prepared and observed that these food products
were remained acceptable during storage (10). Simi-
larly physicochemical and sensory parameters of RTS
beverages containing jamun, mango, pineapple, pome-
granate and purple grapes fruits with stevia were ana-
lyzed during storage for six months. The RTS bever-
ages were well accepted up to four months of storage
(8). Due to increasing demand of fruit-based beverag-
es with non-caloric sweeteners. The present work deals
with the preparation of low calorie RT'S peach bever-
age and assessed for their stability and acceptability at
0 day interval up to a storage period of 60 days.

Material and Methods

Plant material

Stevia (Stevia rebaudiana Bertoni) leaves were collect-
ed from Ayub Agricultural Research Institute (AARI),
Faisalabad. To remove dust, dirt and foreign material
on the surface, stevia leaves were properly washed with
tape water. After washing, stevia leaves were air-dried
under shade at room temperature and finely powdered

with the help of grinder (M]-176-NR-3899) (11).

Stevia aqueous extract preparation

Steviosides were extracted from the dried ground
leaves of stevia plant by using water extraction. The
dried ground leaves of stevia were mixed with hot wa-
ter (65 °C) at the ratio of 1:45 (w/v) (12). The mixture
was kept at room temperature for 24 h, after properly
shaking. It was stirred 2-3 times a day. Then the mix-
ture was filtered through What man No. 1 filter paper
after 24 h. Using rotary vacuum evaporator (EYELA
N-1110S 115V), the filtrate was evaporated at 40-
45°C (11).

Purification of Stevia aqueous extract

Purification of crude stevia aqueous extract con-
taining stevioside was done for the development of
low calorie ready-to-serve peach beverages to enhance
consumer acceptability. The purification of aqueous
extract of stevia was done by the method decribed by
(13). The filtered aqueous extract was mixed with 5 %
Ca (OH), (based on wt. of dried leaves) and heated at
50°C for 0.5-1.0 h up to pH of about 10. The solution
precipitated after calcium hydroxide treatment. All un-
desirable precipitated compounds were removed and
supernatant obtained was neutralized with 10 % ferric
chloride solution for 10-15 min. After that the result-
ing solution was passed through Celite (a resin bed)
for decolorization and then deionized through Am-
berlite FPC23H, Amberlite FPA51, and Amberlite
FPA98CI (color removing resins) (Rohm & Haas Co.,
Germany) at flow rate of 1 mL/sec at 25 °C. The solu-
tion was spray dried to remove the moisture and the
extract powder was extracted in methanol 1:5 (w/v) of
powder to solvent ratio with agitation at 20-25 °C for
0.5-1.0 h. Then the filtrated precipitate was dried and
methanol was evaporated on water bath to remove the
methanol and after filtration it was spray dried. For the
further purification, the powder was mixed with two
volumes of 90 % of ethanol and at 10-12 °C with slow
agitation for 30 min. The precipitate was separated by
filtration and dried using rotary vacuum evaporator

(EYELA N-1110S 115V) at 40-45°C.

Extraction of Peach pulp

Peaches were washed under running tap water
to remove dust and dirt particles, cut into halves and
kernels were removed. Fruit pulp from peaches was
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extracted using stainless steel fruit pulper (Model No.
PSP 115) diluted to 1:2 ratios and strained through
stainless steel sieve.

Phytochemical properties
Phenolic content determination

The total phenolic contents in stevia aqueous ex-
tract and peach pulp were determined by the method
described by (14). The absorbance was measured by
UV-visible spectrophotometer (Model: Varian AA-
240, Victoria, Australia) at 760 nm absorbance level.
The total phenolic contents were calculated as mg of
gallic acid equivalent per gram of dry matter.

Flavonoid determination

Flavonoid contents were measured by aluminum
chloride colorimetric assay as mentioned by (15). The
absorbance was calculated by UV-visible spectropho-
tometer (Model: Varian AA-240, Victoria, Australia)
at 510 nm. The total flavonoids in stevia extracts and
peach pulp were calculated as mg of catechin equiva-
lent per gram of dry matter.

DPPH radical scavenging activity

Free radical scavenging capacities of stevia aque-
ous extract and peach pulp were quantified by using
DPPH as described by (16). The absorbance of the
stevia aqueous extracts were measured using methanol
as a blank, by UV-visible spectrophotometer (Model:
Varian AA-240, Victoria, Australia) at 515 nm. The
results were calculated as mg 157 of Trolox equivalent
per gram of dry matter.

Physicochemical properties

Stevia aqueous extract and peach pulp TSS, pH,
titratable acidity, reducing sugars, non-reducing sugars
and total sugars were determined according to proce-

dures described by AOAC (17).

Preparation of Low calorie RTS Peach Beverage

The Peach ready-to-serve beverage was prepared
by the addition of stevioside from stevia aqueous ex-
tract at different levels i.e. 20 mg/100 mL (T)), 25
mg/100 mL (T>), 30 mg/100 mL (T}), 35 mg/100 mL
(T.) as sugar substitute and T, (control sample with 100
% sucrose) according to the method described by (18)

with slight modifications. In order to prepare, control
peach ready to serve beverage 25 % peach pulp, sugar
syrup and citric acid to adjust the total soluble sugars
and acidity up to 10 to 15 % and 0.3 % respectively
were used. While the functional peach beverage was
prepared by utilizing 25 % peach pulp, 0.3 % citric acid
and diluted stevioside at different levels (20, 25, 30 and
35 mg/100 mL). Both types of peach RTS beverages
were filtered by sieving through muslin cloth. Then the
final products were bottled into hot, sterilized bottles.
The filled bottles were pasteurized in boiling water at
100 °C for 15 minutes. The bottles were kept at room
temperature and then further studied up to 60 days af-
ter diluting it with chilled water at ratios of 1:3 ratios.

Analysis of low calorie peach ready to serve beverage

The low calorie peach RTS beverages were ana-
lyzed for their antioxidant potency (total phenolic
contents, flavonoids and 1, 1-diphenyl-2-picrylhy-
drazyl (DPPH) radical scavenging assay) through the
methodologies described by (14), (15) and (16) respec-
tively. Physicochemical properties including pH, TSS,
reducing sugars, non-reducing sugars, total sugars and
acidity was measured by the methods of (17). Both an-
tioxidant and physicochemical properties were studied

for storage period of 0 day to 60 days.

Color

The color values; L* (lightness), a* (—a greenness;
+a redness), and &* (b blueness; +b yellowness) of
peach RTS beverages were estimated with CIE-Lab
Color Meter (CIE LAB SPACE, Color Tech-PCM,
USA) at storage interval of 0 to 60 days according the
method described by (17).

Organoleptic evaluation

Functional beverages were assessed at storage in-
terval of 60 days by a trained panel of judges. Vari-
ous sensory attributes were evaluated like taste, color,
flavor, taste, sweetness and overall acceptability of end
product according to the method (19).

Statistical analysis
Results of replicate experiments were expressed as
mean + standard deviation (SD). Analysis of variance

(ANOVA) (Two-way ANOVA) and least significance
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difference (LLSD) were carried out on the result data at
95% confidence level using SPSS statistical software
package, version 17 (SPSS Inc., Chicago) (20).

Results

The phytochemical and physicochemical proper-
ties of stevia aqueous extract and peach pulp is shown
in Table 1. Total phenolics (20.3+0.15 mg GAE/100
g), flavonoids (14.32+0.09 mg Catechin/100 g), and
DPPH activity (33.24£0.30 mg Trolox/100 g), in
aqueous extract of Stevia rebaudiana Bertoni leaves
confirmed its strong antioxidant capacity. Physico-
chemical parameters (pH, acidity, total soluble sugars,
reducing sugars, non-reducing sugars and total sugars)
of stevia aqueous extract were found to be 5.80+0.002,
0.160.004 %, 5.90+0.004 %, 2.09+0.22 %, 3.13+0.43
% and 5.22+0.05 % respectively.

Antioxidant profile (total phenols, flavoniods
and DPPH activity) and physicochemical parameters
(pH, acidity, total soluble sugars, reducing sugars, non-
reducing sugars and total sugars) of peach pulp were
recorded as 62.43+0.18 mg GAE/100 g, 22.55+0.02
mg Catechin/100 ¢, 46.00£0.22 mg Trolox/100 g,
3.32+0.02, 1.04£0.01 %, 9.60+0.04 %, 8.83+0.44 %,
1.17+0.32 % and 10.00+0.07 % respectively (Table 1).

Total phenolic contents, total flavonoids and
DPPH (free radical scavenging) activity of low calorie
peach RTS (ready-to-serve) beverages are presented in
Table 2. Total phenolic contents, total flavonoids and

Table 1. Analysis of Stevia aqueous extract and peach pulp

DPPH activity values of peach ready-to-serve bever-
age increased significantly (P < 0.05) from T, to T} by
ranges of (18.22+0.14-23.34+0.20 mg GAE/100g),
(8.20£0.04-12.30£0.08 mg Catechin/100g) and
(12.70+0.22-17.82+0.16 mg Trolox/100g) respectively.
During storage for 0 day to 60 days, the values of total
phenolic contents, total flavonoids and free radical scav-
enging activity of peach ready-to-serve beverage de-
creased significantly (P < 0.05) from T, to T, (Table 2).
Table 3 shows pH, acidity and TSS of low calorie
peach ready-to-serve beverages under ambient condi-
tion. pH of low calorie peach ready-to-serve bever-
ages non-significantly decreased from (3.04+0.03-
3.03+0.02) and acidity increased from (0.20+0.02-
0.21+0.03 %) from Tyto T, TSS (total soluble solids)
of functional beverages significantly (P < 0.05) de-
creased from T, ((3.15+0.11 %) to T, (3.0+0.12 %) due
to decrease level of TSS and total sugars in stevioside.
The pH of functional beverages significantly (P < 0.05)
decreased. While acidity and TSS increased from T-
T, with increasing the storage period (0 to 60 days).
Figures 1, 2 & 3 representing the reducing sug-
ars, non-reducing sugars and total sugars of low calorie
peach RTS beverages under room temperature. The
results depicted that reducing sugars and total sug-
ars of peach RTS beverages with stevia aqueous ex-
tract significantly (P < 0.05) decreased from T, to T,
(2.01£0.11-1.88+0.10 %) and (4.97+0.21-4.88+0.02
%) respectively. While the non-reducing sugars sig-
nificantly increased from T, (2.96x0.06 %) to T,
(3.00+0.09 %). Significant (P < 0.05) increasing trend

Stevia aqueous extract Peach pulp
TPC (mg GAE/100 g) 20.30+0.15 62.43+0.18
Antioxidants

TFC (mg CAE/100 g) 14.32+0.09 22.55+0.02

DPPH (mg TE/100 g) 33.24+0.30 46+0.22
pH 5.80+0.002 3.32+0.02
Acidity (%) 0.16x0.004 1.04+0.01
Physicochemical TSS (%) 5.90+0.004 9.60+0.04
parameters Reducing sugars (%) 2.09+0.22 8.83+0.44
Non-reducing sugars (%) 3.13+0.43 1.17+0.32
Total sugars (%) 5.22+0.05 10.00+0.07

Values are expressed as means + standard deviation

DPPH= Free radical scavenging activity; TPC= Total phenolic contents; TFC= Total flavonoid contents; TSS= Total soluble sugars



Characterization of low calorie ready-to-serve peach beverage using natural sweetener, Stevia (Stevia rebaudiana Bertoni) 439
Table 2. Antioxidant profile of Low calorie ready-to-serve Peach beverage
Storage period
Treatments
0 day 15 days 30 days 45 days 60 days
T, 18.22+0.14Ea 18.18+0.12Eab 18.14+0.14Eb 18.11+0.16Eb 18.07+0.19Ec
T, 19.26+0.13Da 19.24+0.12Da 19.20+0.10Db 19.19+0.14Db 19.15+0.16Dc
TPC T, 20.28+0.09Ca 20.27+0.07Ca 20.22+0.08Cab 20.21+0.09Cb 20.17+0.05Cc
(mg GAE/100 g)
3 21.32+0.18Ba 21.30+0.16Ba 21.26+0.18Bab 21.23+0.18Bb 21.20+0.18Bb
T, 23.34+0.20Aa 23.33+0.18Aa 23.29+0.19Aab 23.27+0.14Ab 23.25+0.25Ab
T, 8.20+0.04Ea 8.16+0.05Eab 8.12+0.04Eb 8.09+0.03Ebc 8.05+0.02Ec
T, 9.24+0.08Da 9.22+0.09Dab 9.18+0.10Db 9.16+0.12Db 9.12+0.08Dc¢
TFC T, 10.25+0.10Ca 10.23+0.11Ca 10.19+0.09Cb 10.17+0.07Cb 10.14+0.06Cc
(mg CAE/100 g)
3 11.28+0.05Ba 11.26+0.04Ba 11.21+0.03Bb 11.18+0.02Bb 11.15+0.05Bc
T, 12.30+0.08Aa 12.28+0.09Aa 12.24+0.08Ab 12.22+0.07Ab 12.19+0.05Ac
T, 12.70+0.22Ea 12.66+0.24Eb 12.63+0.20Ebc 12.60+0.18Ebc 12.57+0.16Ec
T, 13.74+0.25Da  13.72+0.23Dab 13.68+0.21Db 13.66+0.26Db 13.62+0.25Dc¢
DPPH T, 14.77£0.20Ca 14.75+0.22Ca 14.71£0.25Cb 14.68+0.24Cb 14.64+0.20Cc
(mg Trolox/100 g)
3 15.79+0.18Ba 15.77+0.19Ba 15.72+0.14Bb 15.69+0.12Bb 15.66+0.16Bc
T, 17.82+0.16Aa 17.81+0.18Aa 17.76+0.17Ab 17.74£0.09Ab 17.72+0.19Ac

Values are mean * standard error (n=3); Mean followed by different upper case letters in the same columns represent significant dif-
ference (P < 0.05) treatment wise.; Mean followed by different lower case letters in the same rows represent significant difference (P

< 0.05) storage wise. To= 100 % sucrose; T'= 20 mg/100 mL stevioside; T,= 25 mg/100 mL stevioside; Ts= 30 mg/100 mL stevioside;

T,= 35 mg/ 100 mL stevioside

Table 3. Physicochemical parameters of Low calorie ready-to-serve Peach beverage

Physico- Storage period

chemical Treatments

parameters 0 day 15 days 30 days 45 days 60 days
T, 3.03+0.02a 3.00+0.01b 2.95+0.05¢ 2.91+0.09¢ 2.86+0.07d
T, 3.03+0.03a 3.00+0.02b 2.96+0.04¢ 2.93+0.05¢ 2.89+0.06d

pH T, 3.030.05a 3.02+0.05a 2.97+0.08ab 2.94+0.09b 2.90+0.05¢
T 3.04+0.02a 3.03+0.01a 2.99+0.03ab 2.96+0.04b 2.92+0.05¢
T, 3.04+0.03a 3.03+0.07a 3.00+0.08ab 2.97+0.09b 2.94+0.05¢
T, 0.22+0.03a 0.27+0.05b 0.32+0.04ab 0.36+0.03¢ 0.40+0.02d
T, 0.21+0.02a 0.24+0.09b 0.28+0.10b 0.32+0.01c 0.36x0.08¢

Acidity (%) T, 0.20+0.03a 0.23+0.11b 0.27+0.09b 0.30+0.07¢ 0.34+0.06¢
Ts 0.20+0.01a 0.22+0.04a 0.26+0.03ab 0.29+0.02b 0.33+0.05¢
T, 0.19+0.02a 0.20£0.09a 0.24+0.08ab 0.27+0.07b 0.31+0.05¢
T, 3.00 0.01C 3.04£0.08Cbc 3.10+0.09Cb 3.14£0.18Cb 3.20+0.10Ca
T, 3.04:0.05B 3.07+0.05Bb 3.11:0.11Bab 3.14£0.10Bab 3.19:0.02Ba

TSS (%) T, 3.07+0.04Bc 3.10+0.02Bb 3.14£0.07Bab 3.17+0.09Bab 3.21£0.05Ba
T 3.1120.10ABc 3.14 +0.03ABb  3.18+0.04ABab  3.21x0.10ABab 3.2420.01ABa
T, 3.15+0.11Ac 3.17+0.05Ab 3.21+0.07Aab 3.22+0.05Aab 3.28+0.11Aa

Values are expressed as mean + standard error (n=3); Mean followed by different upper case letters in the same column represent
significant difference (P < 0.05) treatment wise.; Mean followed by different lower case letters in the same row represent significant
difference (P < 0.05) storage wise. To= 100 % sucrose; Ti= 20 mg/100 mL stevioside; T,= 25 mg/100 mL stevioside; T5= 30 mg/100
mL stevioside; T,= 35 mg/ 100 mL stevioside
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Figure 1. Effect of storage on reducing sugars (%) of low calorie
ready-to-serve peach beverage

Results are expressed as amount of reducing sugars (%) in low
calorie ready-to-serve peach beverage (meant S.E.M., n=3).
The reducing sugars of functional beverages (T'1, T2, T3 and
T4) with stevioside in different concentrations (20, 25, 30 and
35 mg/100 mL) respectively significantly (P < 0.05) decreased
from control (Peach beverage with 100 % sucrose).

0 Day 15Days 30 Days 45 Days €60 Days

Storage period

Figure 2. Effect of storage on non-reducing sugars (%) of low
calorie ready-to-serve peach beverage

Results are expressed as amount of non-reducing sugars (%)
in low calorie ready-to-serve peach beverage (mean+ S.E.M.,
n=3). The non-reducing sugars of functional beverages (T'1, T2,
T3 and T4) with stevioside in different concentrations (20, 25,
30 and 35 mg/100 mL) respectively significantly (P < 0.05) in-
creased from control (Peach beverage with 100 % sucrose).

was observed in reducing sugars and total sugars.
While non-reducing sugars of functional beverages
significantly (P < 0.05) decreased from T\, to T, during
storage period for 60 days.

The surface color, L* (brightness), a* (redness) and b*
(yellowness) values of peach RTS beverages samples were
measured and shown in Table 4. Color values of func-
tional beverages depicted that L*, a* and b* values sig-
nificantly (p < 0.05) decreased from T’ to T,(77.01+0.15-

Figure 3. Effect of storage on total sugars (%) of low calorie
ready-to-serve peach beverage

Results are expressed as amount of total sugars (%) in low ca-
lorie ready-to-serve peach beverage (mean+ S.E.M., n=3). The
total sugars of functional beverages (T'1, T2, T3 and T4) with
stevioside in different concentrations (20, 25, 30 and 35 mg/100
mL) respectively significantly (P < 0.05) decreased from control
(Peach beverage with 100 % sucrose).

74.3420.20), (5.44+0.16-2.1320.20) and (27.66+0.14-
24.34+0.12) respectively. Ty had highest values of L*
(78.03+0.10), a* (6.980.15) and b* (28.72+0.13). Dur-
ing storage for 60 days, the L¥, a* and b* values of low
calorie peach RT'S beverages significantly decreased from
To-T's when statistically analyzed (P < 0.05) (Table 4).

Data representing the change in color, flavor,
taste, sweetness and overall acceptability scores of low
calorie peach RTS beverages are seen in Table 5. The
results showed that color, flavor taste and over all ac-
ceptability values of peach RTS beverages with stevia
aqueous extract significantly (P < 0.05) decreased from
To-T, (8.20+0.12-7.42+0.20), (7.14+0.18-6.22+0.20)
(7.12+0.14-6.20+0.12), (8.00+0.20-7.00+0.21) respec-
tively. While sweetness non-significantly decreased from
T, (7.14+0.18) to T, (7.12£0.20) (Table 5). The effect of
storage for 60 days was recorded as significant (P < 0.05)
decrease in the color, flavor, taste, sweetness and over all
acceptability scores for low calorie peach RT'S beverages
with increasing the storage period (Table 5).

Discussion

Stevia aqueous extract and peach pulp was ex-
tracted and analyzed for phytochemical and physico-

chemical properties. The presence of more phenols and
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Table 4. Color of Low calorie ready-to-serve Peach beverage

Color Treatments Storage period
0 day 15 days 30 days 45 days 60 days
T, 78.03x0.10Aa  77.92:0.09Ab  77.32:0.12Ac  76.89:0.08Ac  76.12+0.05Ad
T, 77.0120.15Ba  77.97#0.07Ba  77.92:0.11Bab  77.87:0.09Bc  77.83+0.13Bd
L* T, 76.2220.19Ca  76.18:0.19Ca  76.13£0.19Cab  76.08:0.19Cb  76.04x0.19Cc
T, 75.1220.13Da  75.08:0.11Da  75.03£0.10Dab  75.00£0.09Db  74.96+0.07Dc
T, 7434+0.20Ea  74.30£0.20Ea  74.25:0.20Eab  74.21:+0.20Eb  74.17+0.20Ec
T, 6.98+0.15Aa 6.56+0.12Ab 6.23+0.06Ac 5.76+0.04Ad 5.14+0.07Ae
a* T, 5.44+0.16Ba 5.40+0.13Ba 5.35+0.14Bb 5.30+0.02Bb 5.26+0.05Bc
T, 4.09+0.14Ca 4.05+0.12Ca 4.00+£0.15Cab 3.95+0.09Cb 3.91+0.08Cc
T, 3.87+0.19Da 3.84+0.18Da 3.79+0.16 Dab 3.75+0.04Db 3.70+0.02Dc
T, 2.13+0.20Ea 2.09+0.17Ea 2.02+0.03Eab 1.98+0.05Eb 1.94+0.04Ec
T, 28.72+0.13Aa  28.22:0.12Ab  27.88+0.10Ac  27.67+0.09Ad  27.09:0.06Ae
T, 27.66:0.14Ba  27.63+0.10Bab  27.59:0.13Bb  27.54+0.08Bb  27.51:0.12Bc
b* T, 26.04£0.18Ca  26.00+0.15Cab  25.95x0.19Cb 25.90+0.0Cb 26.86+0.19Cc
T, 25.21£0.20Da  25.17+0.18Dab  25.12+0.13Db  25.08:0.04Db  25.03+0.20Dc
T, 24.34x0.12Ea  24.30:0.11Eab  24.25x0.19Eb  24.21:0.02Eb  24.14+0.06Ec

Values are expressed as mean + standard error (n=3); Mean followed by different upper case letters in the same column represent
significant difference (P < 0.05) treatment wise. Mean followed by different lower case letters in the same row represent significant
difference (P < 0.05) storage wise. To= 100 % sucrose; T;= 20 mg/100 mL stevioside; T,= 25 mg/100 mL stevioside; T5= 30 mg/100

mL stevioside; T,= 35 mg/ 100 mL stevioside

flavonoids in stevia extract confirmed its strong anti-
oxidant properties (21), (22). Acidity and total solu-
ble solids in dried stevia leaves were low and reducing,
non-reducing and total sugars were found to be 5.88
%, 9.77 % and 15.65 % respectively (12), (23). Accord-
ing to previous literature peach also had strong scav-
enging ability, low pH and high acidity, total soluble
solids and total sugars (24, 25).

Stevioside had significant effect on the antioxi-
dant profile of low calorie peach RT'S among the treat-
ments and storage time period. During storage the de-
crease in antioxidants of fruit drinks may be associated
with degradation of antioxidants and their conversion
to other metabolites due to variation in temperature,
pH and oxygen that affected the stability of antioxi-
dants and significantly contributed to the loss of anti-
oxidants (26).

The trend of decrease in antioxidants in peach
ready-to-serve drink is therefore supported by the study
carried out by (27) and (28) who concluded that an-
tioxidants in black mulberry juice and grape juice may
reduce during storage.

Both pH and acidity had non-significant (P >
0.05) effect treatment wise and during storage signifi-
cant decreasing trend was observed due to increased
values of acidity and TSS of all the treatments during
storage due to ascorbic acid degradation in the prepared
peach beverages (29). The increased TSS in peach RTS
beverages during storage was probably due to hydrolysis
of polysaccharides into monosaccharide and oligosac-
charides (30).

Malav et al. (31) and Sindumathi et al. (32) re-
ported that in orange-based blended RTS beverages
and flavored papaya-pineapple blended RTS beverages,
pH decreased due to increase of acidity and TSS with
increasing the storage period.

Total sugars significantly affected by increasing the
levels of stevioside and storage period. The increase in the
reducing sugars and total sugars during storage might be
due the hydrolysis process that resulted in gradual inver-
sion of non-reducing sugars to reducing sugar (33).

These results are in agreement with Selvi et al. (34),
Malav et al. (31) and Rani et al. (35) who observed a

gradual increase in reducing sugar and total sugars con-
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Tabele 5. Organoleptic evaluation of Low calorie ready-to-serve Peach beverage

Organoleptic Storage period
:)‘;iﬁzt(:rls Treatments 0 day 15 days 30 days 45 days 60 days
T, 8.20:0.12Aa  8.10:0.01Ab  7.97+0.05Ac  7.69:0.09Ad  7.54+0.07Ae
Color T, 8.00:0.15Ba  7.90:0.02Bb  7.88:0.04Bc  7.74:0.05Bcd  7.69:0.06Bd
T, 7.82:0.19Ca  7.78:0.05Ca  7.72:0.08Cab  7.66:0.09Cb  7.62+0.05Cc
T, 7.65:0.13Da  7.61:0.01Da  6.56z0.03Dab  6.510.04Db  6.47:0.05Dc
T, 7.42:020Ea  7.38:0.07Ea  7.33:0.08Eab  7.29:0.09Eb  7.24:0.05Ec
T, 7.14:0.18Aa  7.06:0.05Ab  6.92:0.04Ac  6.85:0.03Ad  6.42+0.02Ac
T, 7.00:0.16Ba  6.90:0.09Bb  6.84:0.10Bbc  6.77:0.01Bc  6.65:0.08Bc
Flavor T, 6.77¢0.14Ca  6.73:0.11Ca  6.68+0.09Cb  6.64:0.07Cbc  6.39+0.06Cc
T, 6.54:0.19Da  6.50:0.04Da  6.45:0.03Dab  6.41:0.02Db  6.35:0.05Dc
T, 6.22:0.20Ea  6.18:0.03Ea  6.13:0.08Eab  6.08:0.07Eb  6.03:0.05Ec
T, 7.12+0.14Aa  7.05:0.09Ab  6.95:0.07Ac  6.77+0.12Ad  6.54:0.10Ae
T, 7.00:0.14Ba  6.96:0.04Ba  6.89:0.11Bab  6.76:0.03Bb  6.69+0.02Bc
Taste T, 6.82:0.18Ca  6.77+0.01Ca  6.73+0.06Cab  6.680.09Cb  6.63+0.05Cc
T, 6.60:0.20Da  6.54:0.03Da  6.49:0.04Dab  6.45:0.09Db  6.38+0.01Dc
T, 6.20:0.12Ea  6.16+0.05Ea  6.110.07Eab  6.07:0.03Eb  6.02+0.11Ec
T, 7.14+0.18a 7.06+0.05b 6.92+0.04c 6.85+0.03d 6.42+0.02¢
T, 7.1320.16a 7.08+0.09b 6.94+0.10b 6.86:0.01bc 6.44+0.08¢
Sweetness T, 7.13:0.14a 7.09:0.11a 6.96+0.09b 6.88+0.07bc 6.45+0.06¢
T, 7.12+0.19a 7.10£0.04a 6.97+0.03b 6.900.02bc 6.47+0.05¢
T, 7.12+0.20a 7.11:0.03a 6.99:0.08b 6.92+0.07bc 6.50+0.05¢
T, 8.00:0.20Aa  7.90:0.18Ab  7.76:0.22Ac  7.64:0.19Ad  7.43:0.15Ae
T, 7.77:021Ba  7.700.19Bb  7.65+0.13Bb  7.61 :0.14Bb  7.55:0.20Bc
gzz;ﬂbﬂity T, 7.47:022Ca  7.42:021Ca  7.38:0.18Cab  7.33:0.17Cb  7.28+0.23Cc
T, 7.22:023Da  7.18:0.18Da  7.13:0.22Dab  7.09:0.19Db  7.04:0.12Dc
T, 7.00:0.21Ea  6.94:0.20Ea  6.89:0.21Eab  6.85+0.18Eb  6.79:0.13Ec

tent of Guava-Lime-Ginger RTS beverages, guava and
aloe blends. While non-reducing sugars decrease due to
inversion of non-reducing sugars to reducing sugars.

The color of control (100 % sucrose) beverages was
darker due to conversion of the sucrose to fructose and
glucose through Millard reaction. Replacement of su-
crose with stevioside resulted in development of lighter
color due to no sucrose present that required for the de-
velopment of desirable color (36).

During storage decrease in color of the functional
beverages was observed but that change was less than
control. Similar results were recorded by Mgaya-Kili-
ma et al. (26) and Elik et al. (37) who found that color
of the different fruit-based beverages decreased during
the storage but remained acceptable.

The color of control beverages was darker. While
flavor and taste was different due to hydrolysis of the
sucrose to its component sugar (fructose and glucose)
through millard reaction. Replacement of sucrose with
stevioside resulted in development of lighter color and
different flavor and taste due to no sucrose present that
required for the development of desirable color and
flavor (36). The sweetness of functional beverages was
close to that of control due to presence of stevioside
(glycoside in stevia) that resulted in sweet taste (8, 12).
Due to decrease of scores of all organoleptic evalua-
tion parameters the overall acceptability of functional
beverages also decreased.

Similar outcomes were observed by Bal et al. (29),
Giri et al. (38) and Borah et al. (39) who concluded
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that color, flavor, taste, sweetness and overall senso-
rial quality of fruit-based beverages and dairy products
showed decreasing trend with storage but remained
acceptable.

Conclusion

The ready-to-serve (RTS) beverages are popular
among the consumers but in them cane sugar is used
that resulted in health problems. Stevia a natural, non-
caloric sweetener had sweetness several hundred times
than sugar with no health issues. The stevioside (gly-
coside in stevia) when used in beverages as sugar sub-
stitute then it can be termed as a functional drink due
to its health benefits. This study is useful in prepara-
tion of low calorie beverages with stevioside that may
improve their quality and also prevent against many
diseases. According to this study low calorie ready-to-
serve peach beverage with 20 mg/100 mL stevioside
was most acceptable according to judges scores.
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