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Effect of Spirulina on Growth of Lactic Acid Bacteria
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Abstract

This experiment was carried out to investigate the effects of spirulina powder on the growth properties of lactic
acid bacteria in reconstituted skim milk. The spirulina powder supplemented to S. thermophilus and L. acidophilus
slightly stimulated lactic acid production. In addition, the growth and acid production of L. bulgaricus were
enhanced by the addition of spirulina powder. When the spirulina powder was added to reconstituted skim milk at
the level of 1%, the mixed cultures of S. thermophilus and L. bulgaricus showed higher numbers of viable cells
and higher acid production than the other cultures. The effects of the addition amounts of spirulina powder (1%,
2% and 3%) to the reconstituted skim milk on the growth properties of the mixed cultures of S. thermophilus and
L. bulgaricus were evaluated. The pH of the skim milk with added spirulina powder was lower than that of the

control, but the amount of spirulina did not have a significant affect. The titratable acidity

increased with the

incubation time until 12 hr. The number of viable cells in the skim milk with added spirulina increased according
to the amount of spirulina. Thus, the spirulina was effective for the increasing lactic acid bacteria in yoghurt.
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Table 1. Composition of MRS broth

Ingredients Content
Peptone 10 ¢
Beef extract 10 g
Yeast extract 5¢g
K>HPO, 2 g
Ammonium citric acid 2 g
Glucose 20 g
Tween 80 1g
Sodium acetic acid 5¢g
Salt solution 5g
MgS0,7H;0 115 g
MnS04.2H,0 524 ¢
D.W. 100 ml
Distilled water 1,000 ml
pH 6.2~6.6
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Fig. 1. Effect of spirulina on pH of single and mixed culture in reconstituted skim milk.
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Fig. 2. Effect of spirulina on titratable acidity(%) of single and mixed culture in reconstituted skim milk.
Table 2. Changes in viable cell count (CFU/mL) of lactic acid bacteria in reconstituted skim milk with spirulina
Bacterium Incubation time (hours)
0 3 6 9 12 15
S thermonhilus Chtrol 1.3x10° 1.0x10°  1.5x10° 7.4x10° 8.1x10° 8.1x10°
" P SP 1% 1.6x10° 1.5x10°  2.2x10 6.3x10° 9.1x10° 3.0x10°
4 Control 9.6x10° 18«10 14x10° 6.3x10° 53x10° 8.9x10°
L. bulgaricus 6 5 4 9 9 o
SP 1% 1.1x10 1.5%10 9.3x10 1.1x10 2.5%10 2.5x10
L acidonhilis Control 1.6x10°  12x10°  2.1x10’ 3.3x10° 8.3x10° 5.8x10°
) P SP 1% 2.0x10° 1.6x10°  4.2x10 2.9x10° 8.8x10° 8.4x10°
. Control 1.0x10°  4.0x10°  4.1x10 7.4x10° 1.0x10° 9.0x10°
S. ¢ hilus & L. i
hermophilus bulgaricus SP 1% 10%10°  25x10°  1.1x10°  6.2x10° 1.7x10° 23x10°
. Control 7.0x10°  23x10°  2.3x10’ 6.4x10° 5.9x10° 6.3x10°
S. th hilus & L. ] ]
ermopImins acidophilus b 1q, 80x10°  2.0x10°  55x107  5.4x10° 1.0x10° 12x10°
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10.0 -

Log{CFU/m!}

Incubation time {(hours)

Fig. 3. Effect of spirulina on changes in viable cell count
(Log CFU/mL) of lactic acid bacteria of single culture in
reconstituted skim milk.
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Fig. 4. Effect of spirulina on changes in viable cell count
(Log CFU/mL) of lactic acid bacteria of mixed culture in
reconstituted skim milk.

> o 8. thermophilus + L. bularicus (Control)

@ : S thermophilus + L. bularicus (SP 1%)

(1 : S. thermophilus + L. acidophilus (Control)

W : S. thermophilus + L. acidophilus (SP 1%)
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Fig. 5. Changes in pH of the yoghurt in reconstituted skim
milk with spirulina.
(@ : Control, []:SP 1%, A :SP 2%, x :SP 3%)
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Fig. 6. Changes in titratable acidity (%) of the yoghurt in

reconstituted skim milk with spirulina.
(@ : Control, []:SP 1%, A :SP2%, x :SP 3%)
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Fig. 7. Changes in viable cell counts (Log CFU/mL) of the
yoghurt in reconstituted skim milk with spirulina.
(@ : Control, []:SP 1%, A : SP 2%, x : SP 3%)
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Table 3. Changes in viable cell counts (CFU/mL) of the yoghurt in reconstituted skim milk with spirulina

Incubation. time - (hours)

0 3 6 9 12 15
Control 7.7%10° 24x10° 3.5%10 4.1x10° 4.7x10° 2.0x10°
SP 1% 7.7x10° 3.2x10° 6.3x10’ 3.6x10° 6.4x10° 2.7x10°
SP 2% 1.1x10° 3.5x10° 1.1x10° 1.2x10° 1.5x10° 1.7x10°
SP 3% 12x10° 3.9x10° 9.0x10’ 1.2x10° 4.0x10° 1.3x10°

Table 4. Changes of increasing rate in viable cell counts of lactic acid bacteria based on control (%)

Incubation time (hours)

0 3 6 9 12 15
Conirol 0 212 4,445 53,147 60,939 25,874
SP 1% 0 316 8,082 46,653 83,017 34,965
SP 2% 43 355 14,186 155,744 194,705 21,978
SP 3% 56 406 11,588 155,744 51,848 168,731
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