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Table 1 The acidity values (% lactic acid) of kefir samples during storage (mean =SD)

Sample First day 7™ day 14™ day
1 0.54+0.01° 0.57+0.01 0.60£0.01*
2 0.67+£0.01*8 0.68 +0.01*8 0.70 + 0.00**
3 0.67 £0.00°8 0.69 +0.01*8 0.70 + 0.00**
4 0.68+0.01°® 0.69+0.01° 0.71 +0.00
5 0.63 +0.00 0.65+0.01"™ 0.68 £ 0.00™
6 0.63 +0.00™ 0.69+0.01® 0.76 + 0.00**
7 0.63+0.02"® 0.63 +0.02™ 0.70 +0.02**

Means with different capital letters in each row and means with different small letters in each column show
significant differences (p < 0.05).
1: Control sample, 2: Kefir containing 0.5% green tee extract, 3: Kefir containing 1% green tee extract, 4: Kefir
containing 1.5% green tee extract, 5: Kefir containing 0.5% asparagus extract, 6: Kefir containing 1% asparagus
extract, 7: Kefir containing 1.5% asparagus extract

Table 2 pH of kefir samples during storage (mean +SD)

Sample First day 7™ day 14™ day
1 4.69+0.01%4 4.48 + 0.00%8 4.44 +0.00%¢
2 439+0.01" 438+0.01" 435+0.00%8
3 436+ 0.00% 434+ 0.00 432+0.01%8
4 434+0.01% 431 +0.00%8 430+0.01%8
5 436+ 0.00% 434+ 0.00" 431 +0.02%C
6 435+0.01°% 430+ 0.00 424 +0.02%
7 435+0.01°% 436+ 0.00% 430+0.018

Means with different capital letters in each row and means with different small letters in each column show
significant differences (p < 0.05).
1: Control sample, 2: Kefir containing 0.5% green tee extract, 3: Kefir containing 1% green tee extract, 4: Kefir
containing 1.5% green tee extract, 5: Kefir containing 0.5% asparagus extract, 6: Kefir containing 1% asparagus
extract, 7: Kefir containing 1.5% asparagus extract
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Table 3 ICs, (ug/L) of kefir samples during storage (mean £SD)

Sample First day 7™ day 14™ day
1 718.75 + 1.30° 782.99 +1.00"® 1127.70 £ 0.00*
2 280.49 +2.10°¢ 428.67 +3.00°8 490.50 + 0.00°*
3 192.12 +2.00° 296.00 +4.00® 333.00+ 1.85™
4 157.84 +3.10% 226.00 + 0.00%° 221.00 + 1.75%
5 600.75 + 4.00™ 786.84 +2.90"8 896.30 + 3.00**
6 516.75 +2.00 72922 +4.10A 744.00 + 1.50°*
7 468.00 + 3.9 64649 £2.75 703.90 + 4.25%

Means with different capital letters in each row and means with different small letters in each column show
significant differences (p < 0.05).
1: Control sample, 2: Kefir containing 0.5% green tee extract, 3: Kefir containing 1% green tee extract, 4: Kefir
containing 1.5% green tee extract, 5: Kefir containing 0.5% asparagus extract, 6: Kefir containing 1% asparagus
extract, 7: Kefir containing 1.5% asparagus extract
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Table 4 The number of Bifidobacterium lactis (log CFU/mL) in kefir samples during storage (mean +£SD)

Sample First day 7™ day 14™ day
1 8.87+0.09*" 8.65 + 0.53%B 8.04 = 0.04°°
2 8.89 + 0.06™ 8.58 +0.51*P 8.04 + 0.05%®
3 8.81+0.11% 8.80 + 0.10* 836 +0.54%B
4 8.85+0.07* 8.83 £ 0.08** 833 +0.52%"
5 8.62 +0.50% 8.59 +0.51* 8.11+0.03%®
6 8.63+0.51™ 8.62+0.51* 8.10+0.03%"
7 8.94 + 0.04% 8.65 + 0.52%8 8.12 +0.04%®

Means with different capital letters in each row and means with different small letters in each column show
significant differences (p < 0.05).
1: Control sample, 2: Kefir containing 0.5% green tee extract, 3: Kefir containing 1% green tee extract, 4: Kefir
containing 1.5% green tee extract, 5: Kefir containing 0.5% asparagus extract, 6: Kefir containing 1% asparagus
extract, 7: Kefir containing 1.5% asparagus extract

Table 5 The number of Lactobacillus acidophilus (log CFU/mL) in kefir samples during storage

(mean £SD)
Sample First day 7™ day 14™ day
1 8.89 +0.07* 8.87 + 0.09** 8.11+0.05%
2 8.90 + 0.06™ 8.65+0.51*P 8.07 +0.08%"
3 8.63+0.51* 8.60 + 0.52** 8.09 +0.03%"
4 8.88 +0.05% 8.86 + 0.06** 8.06 + 0.02%8
5 8.94 +0.03™ 8.92 +0.03* 8.13+0.03"
6 8.66 +0.51% 8.64 +0.51* 8.10+0.03%
7 8.60 + 0.60™* 823 +0.62** 8.04 +0.04%8

Means with different capital letters in each row and means with different small letters in each column show
significant differences (p < 0.05).
1: Control sample, 2: Kefir containing 0.5% green tee extract, 3: Kefir containing 1% green tee extract, 4: Kefir
containing 1.5% green tee extract, 5: Kefir containing 0.5% asparagus extract, 6: Kefir containing 1% asparagus
extract, 7: Kefir containing 1.5% asparagus extract
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Table 6 The score of color of kefir samples during storage (mean +£SD)

Sample First day 7™ day 14™ day
1 3.00 + 1.00% 3.00 + 1.00%* 3.00 + 1.00%
2 4.00 + 1.00%* 4.00 + 1.00" 4.00 + 1.00%*
3 4,00+ 1.00" 4,00 + 1.00% 4,00+ 1.00%
4 4.00 +0.00" 4.00 + 0.00% 4,00 +0.00%
5 4.00+0.01% 4.00 + 0.44% 4.00+0.01%
6 5.00 = 0.00* 5.00 £ 0.00* 5.00 +0.00*
7 5.00 = 0.00* 5.00 £ 0.00* 5.00 +0.00*

Means with different capital letters in each row and means with different small letters in each column show
significant differences (p < 0.05).
1: Control sample, 2: Kefir containing 0.5% green tee extract, 3: Kefir containing 1% green tee extract, 4: Kefir
containing 1.5% green tee extract, 5: Kefir containing 0.5% asparagus extract, 6: Kefir containing 1% asparagus
extract, 7: Kefir containing 1.5% asparagus extract
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Table 7 The score of flavor of kefir samples during storage (mean +SD)

Sample First day 7™ day 14™ day
1 3.00+ 1.00** 3.00 + 1.00™ 3.00+ 1.00*
2 4.00 + 1.00™* 4.00 + 1.00™* 400+ 1.00*
3 4.00 + 1.00™* 4,00+ 1.00* 400+ 0.44"
4 4.00 + 1.00°* 4.00 +1.00™* 400+ 1.00™*
5 4.00 + 0.44™4 4.00 + 1.00™* 400+ 1.00™*
6 5.00 +0.00* 5.00 + 0.00* 5.00 £ 0.00*
7 5.00 +0.00* 5.00 £ 0.00** 5.00 £ 0.00*

Means with different capital letters in each row and means with different small letters in each column show
significant differences (p < 0.05).
1: Control sample, 2: Kefir containing 0.5% green tee extract, 3: Kefir containing 1% green tee extract, 4: Kefir
containing 1.5% green tee extract, 5: Kefir containing 0.5% asparagus extract, 6: Kefir containing 1% asparagus
extract, 7: Kefir containing 1.5% asparagus extract
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Table 8 The score of texture of kefir samples during storage (mean +SD)

Sample First day 7% day 14™ day
1 4,00 + 0.40" 3.00 £ 0.40° 2.00 +0.40%
2 4.00 + 0.40°* 4.00 + 0.40* 3.00 + 0.44°8
3 4,00 + 0.40" 4.00 + 0.40™ 4.00 +0.40™
4 5.00 +0.00** 5.00 + 0.00* 5.00 + 0.00*
5 4.00 + 1.00"* 4,00+ 1.00* 4.00 +0.00*
6 4.00 + 1.00"* 4,00+ 1.00* 4,00+ 1.00*
7 5.00 +0.00* 5.00 £ 0.00** 5.00 £ 0.00*

Means with different capital letters in each row and means with different small letters in each column show
significant differences (p < 0.05).
1: Control sample, 2: Kefir containing 0.5% green tee extract, 3: Kefir containing 1% green tee extract, 4: Kefir
containing 1.5% green tee extract, 5: Kefir containing 0.5% asparagus extract, 6: Kefir containing 1% asparagus
extract, 7: Kefir containing 1.5% asparagus extract
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Table 9 The score of overall acceptance of kefir samples during storage (mean +SD)

Sample First day 7™ day 14™ day
1 3.16 £ 0.40% 3.00 £ 0.40® 2.00 £ 0.40%
2 416 +0.40" 4.00 + 0.40% 3.00 + 0.44°B
3 4.00+0.01% 4.00 + 0.40% 4,00 + 0.40°
4 4.00+0.10" 4.00 + 0.00% 4,00 +0.00%
5 5.00+0.01% 4.00 = 1.00"8 4.00 + 0.00%8
6 5.00+0.10* 4,00 + 1.00%8 4,00+ 1.00°°
7 5.00+0.01% 5.00 + 0.00** 5.00 + 0.00*

Means with different capital letters in each row and means with different small letters in each column show
significant differences (p < 0.05).
1: Control sample, 2: Kefir containing 0.5% green tee extract, 3: Kefir containing 1% green tee extract, 4: Kefir
containing 1.5% green tee extract, 5: Kefir containing 0.5% asparagus extract, 6: Kefir containing 1% asparagus
extract, 7: Kefir containing 1.5% asparagus extract
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Kefir is one of the fermented milk products that plays a major role in nutrition and human health. The aim
of this study was to investigate the effect of adding asparagus extract and green tea extract on survival of
probiotic bacteria, antioxidant activity and sensory properties of kefir. Different concentrations (0.5, 1 and
1.5%) of asparagus extract and green tea extract were used in kefir and the samples were stored at 4°C for
two weeks.The results showed that addition of herbal extracts decreased pH and increased acidity and
antioxidant activity of the samples (p<0.05). The highest antioxidant activity was related to the sample
containing 1.5% green tea extract. During storage time, pH of the samples decreased, but acidity increased
significantly (p<0.05). There was no significant difference between samples in terms of viability of
Bifidobacterium lactis and Lactobacillus acidophilus (p>0.05). The viability of probiotic bacteria
decreased significantly (p<0.05) during storage but in all samples, the number of bacteria was more than
10°® CFU/ml until the end of the storage period. The sample containing 1.5% asparagus extract had the
highest score of overall acceptance. Therefore, this sample was selected as the best treatment.

Key words: Kefir, Probiotic bacteria, Asparagus extract, Green tea extract
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