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Abstract

Yoghurt base was prepared from skim milk added with 0.25~2.0%(w/v) of chlorella extract powder and
fermented with lactic acid bacteria(Streptococcus thermophilus : Lactobacillus casei = 1:1) at 37°C for 24 hours.
Quality characteristics of the yoghurts were evaluated in terms of acid production, number of viable cell, color,
texture property, and sensory property during lactic acid fermentation. The addition of 0.25% chlorella extract
powder stimulated the growth of lactic acid bacteria which showed the highest number of viable cell
counts(1.46x10® CFU/mL) after 12 hours incubation, and also enhanced the acid production which was pH 4.33
after 12 hours incubation. The L values(brightness) of the yoghurts containing chlorella extract powder were lower
than control group, whereas the b values(yellowness) were higher. The hardness and gumminess of the yoghurt
added with 0.25% chlorella extract powder were higher than others. Sensory scores of the yoghurt added with
0.25% chlorella extract powder were significantly higher than other groups in color, chlorella odor, sweet taste,
chlorella taste, mouth feel, aftertaste and overall acceptability.
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Table 1. Chemical compositions of chlorella
extract powder(CEP)n

Compounds Unit Content
Moisture % 2.28
Protein % 66.91
Fat % 0.92
General
components Carbohydrates % 22.73
Fiber % 729
Ash % 7.16
pH 5.86
Vatamin A 1g/100g.RE 944.35
Vitamins Vatamin C mg/100g 390.07
Niacin mg/100g 151.53
Folic acid mg/100g 24823
Calcium mg/100g 211.40
Potassium mg/100g 4,159.00
Minerals Phosphorus mg/100g 3,747.60
Magnesium mg/100g 834.10
Sodium mg/100g 550.40
Lysine mg/100g 2,193
Aspartic acid mg/100g 2,692
Glutamic acid mg/100g 4,434
Amino acids Alanine mg/100g 2,404
Valine mg/100g 1,680
Leucine mg/100g 1,854
Cysteine mg/100g 1,943
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Table 2. Conditions of instrumental texture

measurements
Mastication test
Probe 35 mm @ cylindrical aluminium
Pre-test speed 3.0 mmy/sec.
Test speed 1.0 mmy/sec.
Post-test speed 3.0 mmy/sec.
Distance 5.0 mm/sec.
Time 3.00 sec.
Trigger force 4g
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Fig. 1. Effect of chlorella extract powder(CEP)
on pH of yoghurts during lactic acid fermen-
tation.
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Table 4. Color values of yoghurts with addition
of various levels of chlorella extract powder(CEP)

Color values

Treatments

L value a value b value
CEP 0.0% 83.89 -0.62 420
CEP 0.25% 82.85 0.90 7.48
CEP 0.5% 79.41 -037 11.35
CEP 1.0% 77.69 0.58 13.46
CEP 2.0% 72.14 -0.19 15.87

Table 3. Effect of chlorella extract powder(CEP) on viable cell counts of yoghurts during lactic acid

fermentation" (Unit : CFU/mL)
Treatrments Incubation time(hours)
0 3 6 9 12 15 24

CEP 0.0% - 1.1x10° 268%x10°  228x10° 7.3%10° 1.03x10° 8.18x10"  6.18x10
CEP 0.25% 1.1x10* 6.05x10° 1.03x107  275x107 1.46x10° 1.3x10° 127x10°
CEP 0.5% r1x10* 1.73%10° 54x10 1.03x10° 1.09%x 10° 9.3%10’ 9.05% 10’
CEP 1.0% 1.1x10° 2.98%10° 26%107 7.75%10 1.15%108  9.63x100  5.13x10’
CEP 2.0% 1.1x10° 5.78x10° 3.6x107 8.05x10 1.06x10°  863x10"  548x10

" Sample was prepared from skim milk added with 0~2.0%(w/v) of CEP and fermented with Str. thermophilus and Lac. casei

at 37°C for 24 hours.
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Table 5. Texture properties of yoghurts with addition of various levels of chlorella extract powder(CEP)

Treatments Hardness Springiness Cohesiveness Gumiminess Resilience

CEP 0.0% 16.674 0.933 0.623 10.384 0.408

CEP 0.25% 17.487 0.934 0.614 10.737 0.492

CEP 0.5% 15.905 0.895 0.611 9.721 0.540

CEP 1.0% 14.539 0.959 0.631 9.171 0.616

CEP 2.0% 13.588 0.985 0.647 8.788 0.777
Table 6. Sensory scores of yoghurts added with chlorella extract powder(CEP)

Attributes
Treatments Chlorella  Sweet Sour Chlorella  Mouth After- Overall
Color Flavor -
or taste taste taste feel taste acceptability

CEP 0.0% 715" 637 494 457 6.73" 6.13% 5.19° 5.92° 6.07°
CEP 0.25% 7.30° 6.26" 6.23° 5.04 6.62° 6.91° 5.68 6.04* 779
CEP 0.5% 5.98% 5.74% 6.19° 3.11% 477 5.28% 4,05 3.90° 4.88°
CEP 1.0% 4.87° 3.69 4.25% 3.16% 3.80° 431% 277 3.80° 423°
CEP 2.0% 2.02° 2.61° 2.52° 1.45° 2.05° 2.05° 223° 0.45° 0.66°

D #9 Means with the same letter in each column are not significantly different (p<0.05).
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