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The Preparation of Fermented Milk from Milk and Fruit Juices

Young-Tae Ko and Jung-Hwa Kang

Department of Foods and Nutrition, Duksung Women's University

Abstract

Gel-type fermented milk was prepared from milk or mixture of milk and apple juice/grape juice. Acid pro-
duction (pH change) and growth of Lactobacillus acidophilus (KCTC 2182) were studied. The effects of
juice addition on sensory property of fermented milk were also studied. The pH value of samples containing
mixture of milk and apple juice/grape juice (25 mL:25 mL to 5 mL:45 mL) was lower than that of milk
sample. However, number of viable cells of L. acidophilus at 21 hr in milk and samples containing juices
was similar. During lactic fermentation for 24 hr, pH of all samples dropped significantly between 6 hr and 21
hr. pH values of mixture of milk and juices were lower than that of milk sample. Growth curve showed that
lag phase continued to approximately 3 hr and log phase continued to approximately 15 hr in all samples.
Number of viable cells in all samples was similar. Sensory evaluation showed that overall acceptability of fer-
mented milk prepared from apple juice/grape juice and milk (15 mL:35 mL or 5 mL: 45 mL) was better than
that of reference sample. The optimum ratio of mixture of juice and milk was 15 mL : 35 mL. The score
values of sensory test of fermented milk prepared from mixture of grape juice and milk were slightly higher

than those of mixture of apple juice and milk.
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Table 1. Acid production and growth of L. acidophilus
in milk or mixture of milk and apple/grape juice

Sample ratio pH" Viable cell

No. Tui Milk Before After 21 hr  count”
uice "™ fermentation? fermentation (CFU/mL)

1 Apple 25 25 5.28 4.10 5.6x10°
II Apple 15 35 5.96 4.11 6.8%x 10°
Il Apple 5 45 6.59 4.34 7.0 10°
IV Grape 25 25 4.83 3.96 3.7% 10°
V Grape 15 35 57 4.01 5.5%x10°
VI Grape 5 45 6.48 425 5.9%x 10°
VI Juice 0 50 6.98 4.51 47x 10

"Median values of eight replications.
“Starter not added.
*Mean values of eight replications.
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Fig. 1. Photograph of fermented milk prepared from
milk or mixture of milk and apple/grape juice. 1 (Apple-
Milk 25:25), 2 (Apple-Milk 15:35), 3 (Apple-Milk 5:45), 4
(Grape-Milk 25:25), 5 (Grape-Milk 15:35), 6 (Grape-Milk
5:45), 7 (Milk 50).
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Table 2. Comparison of physical and organoleptic properties of fermented milk prepared from milk or mixture of

milk and apple/grape juice”

Sample ratio

No. Gel form quu.ld 2 Texture” Odor Acu}’ Color
Juice Milk separation taste’
I Apple 25 25 Top curd bt 4~4.5 Normal 4.5 Less
Very soft milky white
I Apple 15 35 Very soft None~+ 4.5~5 Normal 4.5~5 Slightly
milky white
I Apple 5 45 Soft None 5 Normal 5 Milky white
v Grape 25 25 Bottom curd, ottt 3~4 Normal 4.5 Violet
fragments
Very soft
\" Grape 15 35 Very soft None~+ 4.5~5 Normal 4.5~5 Slightly violet
VI Grape 5 45 Soft None 5 Normal S Slightly
violet-tinted
milky white
VII Juice O 50 Soft None 5 Normal 5 Milky white

USamples were prepared from milk and juice fermented with L. acidophilus for 21 hr.

2)Liquid separation: + slight, ++ moderate, +++ much.

"Texture: 9.0 extremely better, 5.0 equal to control, 1.0 extremely inferior.
“Acid taste: 9.0 extremely strong, 5.0 equal to control, 1.0 extremely weak.
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Fig. 2. Change in pH during fermentation by L. aci-
dophilus in milk or mixture of milk and apple juice”.
YMedian values of four or more replications.
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Fig. 3. Change in viable cell during fermentation by L.
acidophilus in milk or mixture of milk and apple juice".
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Table 3. Sensory properties of fermented milk prepar-
ed from milk or mixture of milk and apple juice

Milk Ratio of apple juice to milk

Milk 50) 5.5 15:35 5:45
Overall 5.00° 400° 61771038 533°+048

acceptability

Taste 500" 5714069 596°+0.75 5.21°+041
Odor 500" 5754068 571'+055 5.13°+034
Texture 5.00*°  3.54"+051 4.92°4+050 5084028
Color 5.00°0  413°+061 521°+0.66 5.17°+0.38

*ISamples were prepared from milk and juice fermented with
L. acidophilus for 21 hr. Any two means in a row not fol-
lowed by the same letter are significantly different at the 5%
level. The scores were assigned numerical values 1 to 9 with
“no difference between sample and reference’ equaling S,
“extremely better than reference” equaling 9 and “extremely
inferior to reference” equaling 1.

Table 4. Sensory properties of fermented milk prepar-
ed from milk or mixture of milk and grape juice”

Milk Ratio of grape juice to milk

(Milk 50) 2505 15:35 5:45
Overall 5.00° 4000 6.50°+051 6.00°+029

acceptability

Taste 5000 575°+0.74 6.17°+0.76 5.54"+0.59
Odor 5000 6.00°+059 583'+0.64 5.08+028
Texture 5000 3134034 471°+055 5.17°+0.48
Color 5000 421°4041 596'+0.75 6.04'+0.46

"See footnote in Table 3.
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