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Abstract

Quality characteristics were evaluated for whole barley yogurt prepared with lactic acid bacteria combination such
as Lactobacillus acidophilus, Lactobacillus delbrueckii subsp. Bulgaricus, and Streptococcus thermophilussei (1:1:1)
with the addition of whole barley flour at 3%. The barley yogurt had lower pH, higher titratable acidity, and higher
sugar content than control yogurt. The viable cell number of the barley yogurt was lower than the control yogurt.
However, the viscosity and antioxidant activity of the barley yogurt were higher than those of the control yogurt.
In up to 12 d of storage at 4°C, pH decreased while titratable acidity increased in both control yogurt and barley
yogurt. The sugar content and brightness increased slightly. The viable cell number of the barley yogurt decreased
during storage. However, the viable cell number of the barley yogurt met the standard suggested by the KFDA.
Although the viscosity of the barley yogurt decreased, it corresponded to the required viscosity of a curd yogurt.
Antioxidant activity slightly increased up to 9 d and then decreased, but the decrease of antioxidant activity was
smaller in barley yogurt than in the control yogurt. During storage, there was no curd separation, change in scent,
etc. Thus the storage quality of barley yogurt was relatively good.
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Table 1. Changes in pH and titratable acidity of barley yogurt during the storage period at 4°C.

Period of storage (days)

Sample
1 6 9 12
Control pH 4.52+0.02* 4.46+0.01° 4.46+0.02" 4.45+0.02* 4.44+0.00°
Titratable acidity (%) 0.94+0.01° 1.00+0.01* 1.00+0.01° 0.98+0.03* 0.99+0.02*
pH 4.42+0.01* 4.38+0.02" 4.37£0.01° 4.35+0.04° 4.36+0.05"
Barley yogurt . .o . be b be ]
Titratable acidity (%) 1.01+0.06° 1.13+£0.03* 1.11+0.01 1.12+0.05™ 1.14+0.04*

The values indicate the mean+SD of triplicate.

*¢ Means with the same letter in column are not significantly different by Duncan’s multiple range test (p<0.05).

Table 2. Changes in sugar contents of barley yogurt during the storage period at 4°C.

Period of storage (days)

Sample
1 6 9 12
Sugar Content Control 5.50+0.12° 5.80+0.10° 5.83+0.10° 5.92+0.00° 5.92+0.00°
("Bx) Barley yogurt 6.40+0.10° 6.80£0.06" 6.91£0.15" 6.92+0.10° 6.93+0.06

The values indicate the mean+SD of triplicate.

*¢ Means with the same letter in column are not significantly different by Duncan’s multiple range test (p<0.05).
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Table 3. Changes in color (Hunter’s L, a, and b) of barley
yogurt during the storage period at 4°C.

Period of
Sample storage (days) L* ar b
1 82.9240.18™ -2.12+0.10° 7.12+0.51°
3 84.53£0.10° -2.00£0.06° 8.28+0.21°
Control 6 83.75£0.04™ -2.08+£0.02" 7.27+0.21°
9 83374021 -2.1240.16° 6.85+0.25
12 82.76+0.14° -2.16£0.11°  6.03+0.08°
1 75.78+0.23° -020+0.04® 13.49+0.16"
Barley 3 76.84+0.51° -0.05+0.03* 13.24+0.19°
6 76.47£0.07™ -0.37+0.15* 12.97+0.12™
yogurt 9 76.7120.21% -0.30£0.16"° 13.010.05"
12 76.29+0.23% -0.50+0.06° 12.63+0.08°

The values indicate the mean+SD of triplicate.

** Means with the same letter in column are not significantly different by
Duncan’s multiple range test (p<0.05).

L ; lightness, a ; redness, b ; yellowness.
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Table 4. Changes in viable cell numbers of barley yogurt during the storage period at 4°C.

Period of storage (days)

Sample
1 3 6 9 12
Viable cell Control 8.14x10" 931x10" 9.21x10" 9.19x10" 3.57x10°
(CFU/mL) Barley yogurt 3.21x10" 3.15x10" 2.65x10" 2.45%x10" 1.95x10"

Table 5. Changes in viscosity of barley yogurt during the storage period at 4°C.

Period of storage (days)
Sample
1 6 9 12
Viscosity Control 1120.04+6.93° 864.5+£32.52" 739.8+38.52° 703.8+49.90° 671.9443.23¢
(cP) Barley yogurt 10651.3+550.15*  10456.0£449.92"*  9474.0+367.98™  8523.3+194.58*  8318.0+901.94¢

The values indicate the mean+SD of triplicate.

*d Means with the same letter in column are not significantly different by Duncan’s multiple range test (p<0.05).
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Table 6. Changes in DPPH radical scavenging activity of barley yogurt during the storage period at 4°C.

Period of storage (days)
Sample
1 6 9 12
DPPH Control 9.98+0.06" 10.79+0.01* 13.80+0.02° 15.27+0.01* 11.68+0.02°
(%) Barley yogurt 28.24+0.09* 30.40+0.05° 34.30+0.10° 35.11+0.08* 34.67+0.09*
The values indicate the mean+SD of triplicate.
> Means with the same letter in column are not significantly different by Duncan’s multiple range test (p<0.05).
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