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Abstract

The aim of this study was to evaluate the physicochemical, microbial, and sensory characteristics, as well as antioxidative
activities of yoghurts containing spirulina powder, during storage at 4C. The pH of the yoghurts decreased until the 9th
day of storage, but significantly increased by the 12th day. Total acidity also increased until the 9th day of storage, and
then significantly decreased by the 12th day. Sugar content did not change significantly (approximately 18 °Brix). Visco-
sity(cP) increased until the 6th day of storage, but had decreased at the 12th day. The viable bacterial cell counts of the
control group decreased during storage. In contrast, the viable cell counts of the spirulina containing samples increased
until the 9th day, and then decreased by the 12th day of storage. Antioxidant activity decreased in all groups, but the
changes in antioxidant activity were lower in the spirulina groups than in the control group. According to sensory evalua-
tions, the samples presented no significant differences during storage. Based on the above results, the optimum concen-
tration of spirulina was determined as 0.25%. Also, the period of circulation of yoghurt containing spirulina was estimated
to be 9 days at 4.
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Table 1. Ingredient (%) of yoghurt added with spirulina
powder

Control SpY SP SP
025%  0.5% 1.0%
Milk 7676 7676 7676 7676

Powdered skim milk 324 3.24 324 3.24

Spirulina 0 0.2 04 0.8
Oligosaccharide 2 2 2 2
Mixing kiwi puree 18 18 18 18

" Spirulina powder.
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Fig. 1. Change in pH of yoghurt added with spirulina du-
ring storage.
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Fig. 2. Change in total acidity(%) of yoghurt added with
spirulina during storage.
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Fig. 3. Change in sugar content(° Brix) of yoghurt added
with spirulina during storage.
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Fig. 4. Change in sugar viscosity(cP) of yoghurt added with
spirulina during storage.
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Table 2. Changes in color of yoghurt added with spirulina during storage

99

Storage period(days)

0 3 6 9 12 F-value
Control 590.77:0.47°  °88.44+254"  “P89.14+0.15"  104.83142°  *110.9442.70° 14728
sp 0.25% P73.43+0.14° 75.02+1.13° 74.55+0.12° $85.68+0.52" 490.2840.17° 666.76
Lovatoe sp 0.5% €65.91+0.40° ©65.70+1.18° P63.01+4.04° 576.94+1.16° #82.80+0.08° 98.33
sp 1.0% ¢55.10:0.35 ¢55.33+0.13* €54.91+1.11° B62.48+0.25° A70.48+0.60° 591.69

F-value 1,0365.82 397.55 201.26 1,364.25 601.45
Control #4.84+0.20° #3.98+0.16* $4.14+0.18* 4.89+0.18" 3.11£0.24° 64.86
sp 0.25% 44.05+0.14° 3424020 ©3.41+0.12° B3.72+0.22° 2.70+0.14° 4035
alve sp 0.5% #4.28+0.15° 3.3120.28" 53.67+0.11° #3.76+0.28" ©3.00£0.34™ 20.85
sp 1.0% %4.36+0.25° 53 57+0.12° 53.8120.14° #3.79+0.18° 53.6120.20° 14.14

F-value 18.51 12.40 18.64 27.57 9.80
Control 10.76:0.98"  “®11.36+1.45° #12.48+0.20° ©7.230.61° P2 89+0.80° 66.79
sp 0.25% ©7.97+0.13° #8.30::0.04° 49.26+0.04° 7344035 £4.47+0.13° 496.59
alue sp 0.5% B8.17+0.03° 5C7.96+0.10° 49 43+0.32° ©7.81+0.18° P5.61+0.08° 307.05
sp 1.0% £8.36+0.08" €8.87+0.07° 49.97+0.16° 59.7240.07° £8.19+0.11° 259.98

F-value 41.42 23.91 211.93 40.42 118.00

" Means in the same row with different letters are significantly different at p<0.05.
A"F Means in the same storage period with the same letters are significantly different at p<0.05.
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Table 3. Changes in lactic acid (CFU/mL) of yoghurt
added with spirulina. during storage

Storage period (days)

0 3 6 9 12

Control  5.8x10° 42x10° 22x10° 3.1x10° 52x10°
SP 025% 63x10° 6.9x10° 15x10° 55x10° 4.5x10°
SP 05%  1.5x10° 84x10° 15x10° 3.6x10° 2.6x10°
SP 1.0% 34x10° 13x10° 21x10° 74x10° 4.0x10°
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Fig. 5. DPPH radical scavenging activity of yoghurt added
with spirulina during storage.
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Fig. 6. Hydroxyl radical scavenging activity of yoghurt
added with spirulina during storage.
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Table 4. Change in sensory evaluation scores of yoghurt added with spirulina during storage

101

Storage period(days)

0 6 12 F-value
Control 1.7+1.3° 1.7£1.3 19412 0.031
o sp 0.25% 1.941.2% 2.1x1.1 2.9+1.1 0.84
Spirulin odor b
sp 0.5% 23+1.3° 27413 35412 0.97
sp 1.0% B3.0+1.3° A3 4412 43814 0.49
. F-value 2.07 1.09 1.39
Intensity
Control 1.7£1.3° 17413 22411 0.19
o sp 0.25% 2.241.4° 23+13 2.9+1.4 0.29
Spirulina taste b
sp 0.5% 2.8+1.6° 29+1.5 3.5+1.6 023
sp 1.0% 3.3+1.6° 3.6+1.7 4.0+12 0.24
F-value 2.32 0.93 1.01
Control 5.0+1.3" 4.7+13 4.7+12 0.09
sp 0.25% 52+12° 5013 5.0£1.2 0.04
Appearance .
sp 0.5% 3.8+1.0 43+0.8 3.8+1.0 0.30
sp 1.0% 3.121.1° 32409 3.1+1.1 0.01
F-value 7.15 1.54 1.76
Control 4.6£1.0 4.5£0.9 43+0.8 0.12
sp 0.25% 4.9+1.1 5.0+1.1 4.9£1.1 0.01
Flavor
sp 0.5% 42406 45405 42406 0.29
sp 1.0% 4.140.6 3.741.0 3.740.7 0.66
F-value 1.90 1.06 1.07
Control 49+1.6° 4.4£12 44+13 0.20
. sp 0.25% 5.2+1.3° 52412 52413 0.00
aste
Acceptability sp 0.5% 4.0£1.2% 4.8+0.9 4.0£1.1 0.63
sp 1.0% 3.6+1.4° 37411 3.6+1.4 0.00
F-value 3.02 1.00 0.85
Control 47+1.3° 4.6+1.2 45+1.2 0.03
Overall sp 0.25% 5.2+1.1° 5.141.0 4.8+1.1 0.15
acceptability sp 0.5% 4.0£0.9° 4.4+0.8 4.0£0.9 0.23
sp 1.0% 3741.4° 3.5+1.1 35414 0.04
F-value 3.19 124 0.72
Control 5.841.7° 5716 5417 0.06
Buying sp 0.25% 6.0+1.4° 6.0£1.4 6.0+1.4 0.00
intention sp 0.5% 4.5£0.7° 5.2+0.8 5.1£09 1.40
sp 1.0% 41£15° 4.1£13 3915 0.02
F-value 4.76 1.22 1.18

** Means in the same row with different letters are significantly different at p<0.05.

*% Means in the same storage period with the same letters are significantly different at p<0.05.
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