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Table 1. Treatments used to evaluate the effect of
stevia and ginger extract

Treatment  Sugars%  Stevia% Ginger
extract%

Control 0 0 0
T1 75 25 15
T2 50 50 15
T3 25 75 15
T4 75 25 3
T5 50 50 3
T6 25 75 3
T7 75 25 4.5
T8 50 50 45
T9 25 75 4.5
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Table 2. The effect of different levels of ginger extract and stevia on brix content of gluten-free functional

beverages during the storage period

Treatment/Day 1" day 7" day 14" day 21" day
Control 8/11+0/0014 8/11:+0/001% 8/10::0/002% 8/10+0/001%
1.5%Ginger extract/ 25%Stevia 12/25 +0/003" 12/22 +0/00352 12/18 +0/001¢? 12/01 +0/001°?
1.5%Ginger extract/ 50%Stevia  12/20 + 0/001"° 12/16 +0/0025¢ 12/10 +0/002°¢ 11/94+0/003 ©°
1.5%Ginger extract/ 75%Stevia 12/17 +0/002"¢ 12/11 +0/0015¢ 12/02:0/003° 11/86 + 0/002 °f
3%Ginger extract/ 25%Stevia 12/21 + 0/0017° 12/19 +0/0025° 12/13 £0/03°° 11/96 + 0/001 PP
3%Ginger extract/ 50%Stevia 12/15 + 0/001Af 12/12 +0/0015¢ 12/07 +0/002%¢ 11/87 + 0/001 °®
3%Ginger extract/ 75%Stevia 12/08 +£0/003"" 12/00 +0/0025" 11/92 +0/004%¢ 11/83 + 0/002"9
4.5%Ginger extract/ 25%Stevia 12/16+0/003"¢ 12/10 +0/003" 12/04 +0/002°®  11/89 + 0/003 ™
4.5%Ginger extract/ 50%Stevia  12/09 + 0/002 A9 12/03 +0/0015¢ 11/90 +0/001°" 11/81 + 0/004 °"
4.5%Ginger extract/ 75%Stevia 11/95 +0/001 11/82 +0/004"' 11/76 ++/003° 11/74 + 0/001"'

Different capital letters in each row indicate significant differences between different days.
Different small letters in each column indicate significant differences for different treatments.

Table 3. The effect of different levels of ginger extract and stevia on pH content of gluten-free functional beverages
during the storage period

Treatment/Day 1" day 7" day 14™ day 21" day

Control 5/45+0/01 5/44+0/017 5/44+0/01" 5/43+0/02"
1.5%Ginger extract/ 25%Stevia 3/65 +0/03" 3/43 +0/028 3/35 +0/02° 3/24 +0/017
1.5%Ginger extract/ 50%Stevia 3/68 + 0/0241 3/50 +£0/015" 3/39 +£0/02°" 3/30::0/03 P
1.5%Ginger extract/ 75%Stevia 3/71 +0/01% 3/54 +0/0159 3/42+0/01% 3/36 + 0/02 °f
3%Ginger extract/ 25%Stevia 3/56 + 0/02" 3/48 +0/03% 3/37 +0/01° 3/28 + 0/017
3%Ginger extract/ 50%Stevia 3/60 + 0/01A 3/57 +0/025 3/45 +0/02f 3/34 + 0/03 9
3%Ginger extract/ 75%Stevia 3/63 +£0/04"" 3/69 +0/01°¢ 3/58 +0/01¢° 3/41 + 0/02°¢
4.5%Ginger extract/ 25%Stevia 3/78+0/01° 3/70 +£0/03% 3/61 + 0/03° 3/54 + 0/01 >
4.5%Ginger extract/ 50%Stevia 3/84 + 0/024° 3/75 £0/015° 3/67 +0/01°° 3/59 + 0/02 °°
4.5%Ginger extract/ 75%Stevia 3/89 £0/02"° 3/81 +0/01°° 3/74 ++/02° 3/64 + 0/01°°

Different capital letters in each row indicate significant differences between different days.
Different small letters in each column indicate significant differences for different treatments.

Table 4. The effect of different levels of ginger extract and stevia on acidity content of gluten-free functional
beverages during the storage period

Treatment/Day 1" day 7" day 14" day 21" day

Control 0/29+0/01" 0/29+0/01" 0/29+0/01" 0/28+0/02%
1.5%Ginger extract/ 25%Stevia 0/51 +0/02”° 0/57 +0/03%° 0/62 +0/01°° 0/68 +0/02°°
1.5%Ginger extract/ 50%Stevia 0/44 + 0/01"¢ 0/50 +£0/02%° 0/56 +£0/02°° 0/61:+0/03 °f
1.5%Ginger extract/ 75%Stevia 0/39 £0/019 0/43 £0/03"9 0/49+0/02°" 0/54 + 0/02°'
3%Ginger extract/ 25%Stevia 0/55 + 0/02" 0/60 +£0/03% 0/66 +0/01°° 0/71 + 0/01°®
3%Ginger extract/ 50%Stevia 0/49 + 0/017° 0/53 +0/025¢ 0/60 +£0/01 0/64 + 0/03 °°
3%Ginger extract/ 75%Stevia 0/42 +0/04" 0/48 +0/015" 0/52+0/01<¢ 0/58 + 0/01°"
4.5%Ginger extract/ 25%Stevia 0/47+0/01° 0/58 +0/02°° 0/69 + 0/03% 0/72 + 0/03 P
4.5%Ginger extract/ 50%Stevia 0/38 +0/03"" 0/41 +0/01°" 0/54 +0/01 0/67 + 0/02 ™
4.5%Ginger extract/ 75%Stevia 0/32+£0/02" 0/37 £0/025! 0/45 ++/01 0/59 + 0/02¢

Different capital letters in each row indicate significant differences between different days.
Different small letters in each column indicate significant differences for different treatments.

Table 5. The effect of different levels of ginger extract and stevia on total solids content of gluten-free functional
beverages during the storage period

Treatment/Day 1" day 7" day 14" day 21" day

Control 7/82+0/0014 7/82+0/002% 7/82+0/002% 7/81+0/0014
1.5%Ginger extract/ 25%Stevia 11/15 £0/02"2 10/66 +0/02° 10/25 +0/01<2 10/12 +0/02°2
1.5%Ginger extract/ 50%Stevia 10/78 + 0/03"° 10/34 +0/03%° 10/18 £0/02°° 9/81+0/01 >
1.5%Ginger extract/ 75%Stevia 10/51 +0/02*7 10/22 +0/025¢ 10/09:£0/03% 9/62 + 0/02 ™
3%Ginger extract/ 25%Stevia 11/01 + 0/01”° 10/43 +0/01° 10/11 +0/02°° 9/84 + 0/03 ™°
3%Ginger extract/ 50%Stevia 10/59 + 0/01”¢ 10/21 +0/015f 9/74 +0/04°" 9/57 + 0/01 °f
3%Ginger extract/ 75%Stevia 10/37 +£0/049 9/91 +0/02°" 9/53 +0/03°" 9/28 + 0/04°"
4.5%Ginger extract/ 25%Stevia 10/73+0/03 10/30 +0/025¢ 9/86 + 0/02 *® 9/61 + 0/02 °®

oy
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10/34 + 0/01 A"

4.5%Ginger extract/ 50%Stevia )
10/19 +0/02%

4.5%Ginger extract/ 75%Stevia

10/08 +0/03%
9/66 +0/04%'

9/33 + 0/01 ™
9/18 + 0/03""

9/59 +0/01
9/41 ++/01¢

Different capital letters in each row indicate significant differences between different days.
Different small letters in each column indicate significant differences for different treatments.

Table 6. The effect of different levels of ginger extract and stevia on DPPH content of gluten-free functional
beverages during the storage period

Treatment/ Day 1" day 71 day 14" day 21" day

Control 21/13+0/014 19/54+0/02% 16/35+0/04% 12/57+0/03"

1.5%Ginger extract/ 25%Stevia 41/92 £0/09N 36/54 +0/08"' 30/43 +0/09°' 25/43 ++ /4D
1.5%Ginger extract/ 50%Stevia 46/20 + 0/08"" 41/01 +0/0125" 36/14 +0/08°" 31/35+0/07 P
1.5%Ginger extract/ 75%Stevia 52/49 £0/06"" 47/44 +0/08" 42/35+0/09°" 37/20 + 0/04 °F
3%Ginger extract/ 25%Stevia 48/72 + 0/17°9 45/45 +0/01559 40/30 £0/17%° 34/43 + 0/09 P9
3%Ginger extract/ 50%Stevia 56/67 + 0/09"° 53/45 +0/015¢ 46/30 +0/9% 39/43 + 0/07 °¢
3%Ginger extract/ 75%Stevia 64/20 +0/14"¢ 59/38 +0/10%¢ 54/24 +0/05°° 47/43 + 0/06 °°
4.5%Ginger extract/ 25%Stevia 66/30=0/09° 62/54 +0/085° 51/43 + 0/09 < 44/43 + 0/08 ™0
4.5%Ginger extract/ 50%Stevia 79/23 + 0/06 A° 70/51 +0/0125° 63/41 +0/08° 54/63 + 0/05 °°
4.5%Ginger extract/ 75%Stevia 86/10 £0/09" 79/44 +0/015 72/35 ++0/2%* 60/51 + 0/9P?

Different capital letters in each row indicate significant differences between different days.
Different small letters in each column indicate significant differences for different treatments.
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Figure 1. The effect of different levels of ginger extract and stevia on the survival rate of bacteria in gluten-free
functional beverages during the storage period
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Figure 2. The effect of different levels of ginger extract and stevia on sensory evaluation of gluten-free functional
beverages during the storage period
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ABSTRACT

ARTICLE INFO

Nowadays, with the change of life culture and the use of unsuitable diet, the need
to develop of safe, non-allergenic, enriched with nutrients and bioactive
compounds foods in order to optimize the immune system, prevent and reduce
diseases has increased; Therefore, the aim of this research was to prepare a gluten-
free functional beverage based on oat containing ginger extract and stevia
sweetener. For this purpose, the effect of ginger extract at the levels of 1.5, 3 and
4.5% and the replacement of stevia with sucrose at the levels of 25, 50 and 75% in
the form of a factorial experiment based on a completely randomized design in the
formulation of a functional gluten-free beverage based on oat containing
Lactobacillus plantarium probiotic bacteria was evaluated in order to investigate
its physicochemical, sensory and microbial properties during the storage (21
days). The results showed that during the storage, in all the investigated
treatments, the amount of Brix, total solid, pH and antioxidant capacity decreased
significantly and the acidity of the samples increased (P<0.05), and on the other
hand, with the addition of ginger extract the amount of Brix, total solid and pH of
the produced beverage samples decreased and the antioxidant capacity and acidity
of the samples increased (P<0.05); Also, the replacement of stevia with sucrose
led to a decrease in Brix, total solid, acidity, but the pH and antioxidant capacity
increased significantly. The results of the survival study of Plantarium probiotic
bacteria showed that in all samples, the growth of bacteria decreased during the
storage, but despite the decrease in bacteria, the amount of live bacteria was
maintained within the standard range, and the addition of ginger and stevia extract
had a positive effect on the survival of bacteria. Based on the sensory evaluation
results, the sample containing 3% ginger extract and 25% stevia received a higher
score from the panalists. Finally, based on all the results, it can be said that the
addition of ginger extract and stevia sweetener in gluten-free functional beverage
led to the improvement the properties of beverage and it can be introduced as a
new functional beverage with favorable nutritional properties.
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