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Preparation of the Fermented Product by Lactic Acid
Bacteria from Cheese whey
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Abstract

The optimum conditions for the development of a lactic acid beverage from the concentrated whey
were studied using reverse osmosis system. For lactose hydrolysis rate and acid productivity, the
strain mixture of Streptococcus thermophilus and Lactobacillus bulgaricus was more efficient than that
of Streptococcus cremoris and Streptococcus lactis. The titratable acidity was increased at higher LCR
(lactose concentration ratio) of whey. However, the higher LCR of whey was, the slower the pH
decreasing rate was. The amount of sediment was maximum at LCR of 1.0 : 1 whey, hut there was
no sediment at LCR 3.0 : 1 whey after 12 hours. Propylene glycol alginate was the best stabilizer
and prevented from sedimentation at the concentation of less than 0.1%. Aspartame as a sweetener

of yoghurt flavor had the best palatability.
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Table 1. Composition of the whey by reverse osmosis
treatment

*LCR of Fat Protein Lactose ;l;(l)]t(;lls
[
whey (%) (%) (%) (%)
10:1 0.21 1.17 5.33 7.35
15:1 0.47 2.12 7.68 10.88
20:1 0.68 3.08 10.80 15.28
30:1 2.42 6.38 15.35 20.48
*LCR=lactose concentration ratio
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Fig. 1. Change of pH and titratable acidity by different

lactic acid bacteria in whey.

Titratable acidity: @; mesophilic starter, a; thermophilic
starter
pH: C;

mesophilic starter, :.; thermophilic starter
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Fig. 2. Effect of incubation temperature on the lactose

fermentation by thermophilic starter.
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Fig. 3. Effect of starter concentration on the lactose
fermentation by thermophilic starter
® 3%, VY, 5%, a; 7%, B, 9%
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Fig. 4. Effect of lactose fermentation according to lac-
tose concentration
A; lactose concentration ratio 1.0 : 1, W; lactose concen-
tration ratio 1.5 : 1; ¥; lactose concentration ratio 2.0 :
1, @; lactose concentration ratio 3.0 . 1
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Fig. 5. Change of total cell count according to lactose
concentration in whey
®; lactose concentration ratio 1.0 : 1, A; lactose concen-
tration ratio 1.5 . 1, ¥; lactose concentration ratio 2.0 : 1,
B; lactose concentration ratio 3.0 : 1
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Fig. 6. Change of titratable acidity by thermophilic sta-
rter in concentrated whey
@ lactose concentration ratio 1.0 . 1, ¥; lactose concen-
tration ratio 1.5 © 1, A; lactose concentration ratio 2.0 . 1,
B lactose concentration ratio 3.0 . 1
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Fig. 7. Change of pH by thermophilic starter in conce-
ntrated whey
®; lactose concentration ratio 1.0 . 1, ¥; lactose concen-
tration ratio 1.5 . 1, a; lactose concentration ratio 2.0 © 1,
B; lactose concentration ratio 3.0 1

Table 2. Effects of lactose concentration ratio(LCR)
on the sedimentation and precipitation

LCR of whey

Time (hrs) - - S ——
101 1501 201 30:1

4 + + + -

6 + + + —

12 o + + +

24 ++ + + +

48 +4 + + +

72 + + + + +

—: Not sedimented and precipitated, +: Below 1.5 cm,
+ +: Between 1.5 ¢cm and 2.5 ¢m
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Table 3. Effects of propylene glycol alginate on sedime-
ntation or precipitation in lactose concentration ratio

(LCR) 1.0:1 and 3.0 : 1 of whey
LCR 101 LCR 30:1

Time(hrs) Propylene glycol alginate(%)
0.0 01 05 09 00 01 05 09
4+ A+ - - = = = =
6 + Fr+ - = - = = =
2 + F++ - -+ - = =
24 ++ +++ - - 4+ = = =
48 ++ +++ -~ -+ = = =
72 4+ttt - -+ = = =

—: Not sedimented and precipitated, +: Below 1.5 cm,
+ +: Between 1.5 ¢cm and 2.5 cm, + + +: Between 25
cm and 3.5 cm

Table 4. Effects of carboxymethyl cellulose on sedimen-
tation or precipitation in lactose concentration ratio

(LCR) 1.0:1 and 3.0 : 1 of whey
LCR 10:1 LCR 30:1

Time(hrs) Cachoxymethyl cellulose(%)
0.0 0.1 05 09 00 01 05 09
o - -
6 +  ttt+ - = - - - -
12+ +++ - =+ o+ - -
Lt S
48 4+ +++ + - o+ o+ A+ -
72 4+ A+ o+ -+ o+ -

—: Not sedimented and precipitated, +: Below 1.5 cm,
+ + Between 15 cm and 2.5 ¢cm, + + +: Between 2.5
cm and 35 cm
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F3hg Hasisich Table 304 YaF Yo ME A
g Hobeha] e 7Sol 12417 7l ke Aol
HHA Bk T 244 7 M B id o) ubAj oy t o) 4k
Ao ke Z7habx] b AR Ao dofgrt. o3 7]l
PGAE 01% A7t AE 42 lM Aatds o
PGA2] #7t7} ¢l dafdrdg odle o ¥e 3
Ho| whgste] v FroldE sl Aol FHAls
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Table 5. Effects of low methoxyl pectin on sedimenta-
tion or precipitation in lactose concentration ratio

1832 4239 A4 35 (1991)

Table 6. The sensory evaluation for the sweetener by
the scoring test

(LCR) 1.0:1 and 3.0: 1 of whey Type of Total Average ' value
LCR 10:1 LCR 30:1 sweetener score score
Time(hrs) Low methoxyl pectin(%) A: Aspartame 11 1.83 2348
B: Sugar 17 2.83
0.0 0.1 05 09 00 01 05 09 C: Sugar+ Glucose 19 317
4 + 44+ - = = — - - D: Invert sugar 27 4.5
6 + T+ - - - - *F value exeeds 1% level, Grade: 1; very good, 2; good,
12 + +++ - = - - -

24 ++ t++ - -
8+ttt
72 ++ +t++ -

+
!
+ o+
!
!
!

—: Not sedimented and precipitated, +: Below 1.5 cm,
+ +: Between 1.5 cm and 2.5 cm, + + +: Between 2.5
cm and 3.5 cm
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