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Abstract

The pysicochemical and bacteriological properties of yogurts made by single or mixed cultures
of L. bulgaricus FRI025 and S. thermophilus CHI were investigated. L. bulgaricus FRI025 which
was isolated from raw milk was selected as starter culture among 22 strains of lactic culture by
measuring viscosity, flavor, growth and acid production ability. The acid production and number
of viable cell were increased by using L. bulgaricus FRI025 and S. thermophilus CHI together in
ratio of apporximately 1:1. The pH, titratable acidity, viable cell number and viscosity of yvogurt
were 4.08, 1.14%, 2.5x 10 ~“m/ and 2100 cp after 9 hours incubation at 40°C, respectively. The pH
and viable cell number were decreased on the other hand titratable acidity and viscosity were
increased after 7 days of storage at 4°C. The changes of quality did not show significantly after
storage. The selected starter was much higher than commercial yogurt starter in the acid
production and growth of starter. The yogurt nanufactured with selected starter was better than
with commercial yogurt in sensory evalution such as taste, texture, flavor and overall acceptabil-
ity.
Key words: yogurt, mixed culture, physicochemical properties of yogurt, bacteriological prop-
erties of yogurt
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A 7 L. bulgaricus FRI025% Hansen Lab,
(Copenhagen, Denmark)olls 29592 S, thermo-
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Table 1. Properties of the Lactobacilli isolated from
infant feces ond raw milk

Isolates FRI021 FR1022 FRI023 FRI024 FRIO25
Items
Gram stain + + + + +
Morpholiogy rod rod rod rod rod

Fermentation of

raffinose + + - + -
meilibiose + + - + -
arabinose - + - - -
cellobiose - + + - -
gluconate - + - - -
lactose + + + + +
salicin - + + - -
sucrose + + - + -

Gas from giucose - - - - -

Ammonia from
arganine

Growth at 15°C - - + - -

Unidentified
L. plontarum
L. cose
Unidendified

L. bulgaricus

Sources Feces Feces Feces Raw milk Raw milk
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Fig. 1. Effect of starter on the pH changes of yogurt
during incubation for 12 hours at 40°C.

O——0: L. bulgaricus FRI025

&——@:|. bulgaricus FRIO25 + S. thermophilus CH1 (1: 1)
A—— L. bulgaricus FRIO25 + S thermophilus CHY (2: 1)
A——A: S thermophilus CHI
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Fig. 2. Effect of starter on the titratable acidity of
yogurt during incubation for 12 hours at 407C.
O——C 1 L. bulgaricus FRI025

®——@: [ bulgaricus FRIO25 +S. thermophilus CH1 (1: 1)
S——\ L. bulgaricus FRI025 S, thermophilus CH1 (2: 1)
A——4&: S thermophilus CH1
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mophilus CH12l &3w] 1: 13 2019 3% &2 2,
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Fig. 3. Effect of starter on the totol latic bacterial
count of yogurt during incubation for 12 hours at
40°C.
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Fig. 4. Effect of starter on the growth of L. bulgaricus
FRI025 during incubation for 12 hours at 40°C.
&——@: L. buylgaricus FRIO25

A——A L bulgaricus FRI025+S. thermophilus CHY (1. 1}
W—W: L. bulgoricus FRIO25 + S. thermophilus CH1 (2: 1)
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Fig. 5. Effect of starter on the growth of S. thermo-
phifus CHI during incubation for 12 hours at 40°C.

A———A | bulgaricus FRIO25+S. thermophilus CH1 {1: 1)
B—W: L bulgaricus FRI025 + S. thermophilus CH1 {2: 1)
o——=: S. thermophilus CHI1
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Fig. 6. Effect of starter on the lactose hydrolysis of
yogurt during incubation for 12 hours at 40°C.
O~——=0: L. bulgaricus FRIO25

&——: | bulgaricus FRI025+ S. thermophilus CHY (1: 1)
O—A L bulgaricus FRIO25+S. thermophilus CHY (2:7)
A——A:S. thermophilus CHI
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bulgaricus FRI0259] 7% 21,53%, S. thermophilus
CH19 7% 10.88%°ld 0] 24§ 1. 1EL 211
o Egheiode A 27 38.40%, 39.13%0l%ct.
Goodnough % Kleyn'®-& 872 & A% lactose &
34.6% %4 8153 1 Euber & Brunner® "= 30,76% %
4 dhpga B a sigich,
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Table 2. Changes of bacteriological ond physicochemicol characteristics of yogurt after storage for 7

daoys at 4C
B C 8]
pH After cominga 4.41 4.10 4.20 4.95
After storage 4.18 4.02 4.09 4.65
T.A(%) After cooling 0.86 1.06 0.98 0.74
After storage 0.93 1.16 1.07 0.71
Viable R
cell No. After cooling 4.2x10° 1.9x10'0 1.8x10'0 3.0x10°
(CFU/mi) After storage 1.3x10° 3.3x10° 2.9x10° 6.0x10"
Viscosity® After cooling 1950 2100 1166 301
(Cp) After storage

1950 2150 1250 290

A: L. bulgaricus FRI025

B: L. bulgaricus FRIO254-S. thermophilus CH1(1:1)

C: L bulgaricus FRI025+S. thermophilus CHI2:1)

D: S. thermophilus CH1

o: Cooling to 4°C after incubotion for 9 hours at 40°C
b: Storage for 7 days at 4C

¢: Spindle No. 4, 60rpm
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Fig. 7. Effect of starter on the titratable acidity of
yogurt during incubation for 12 hours at 40°C.
®&——@: | bulgaricus FRI025 + S. thermophilus CHI
A——4A: Commercial set type yogurt starter

B Commercial stirred type yogurt starter
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Fig. 8. Effect of starter on the microbial growth of
yogurt during incubation for 12 hours at 40°C.
®——@ :[. bulgaricus FRI025 + S. thermophilus CH1
A A Commercial set type yogurt starter

B— :Commercial stirred type yogurt starter
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Table 3. Sensory evoluation of yogurt

Starter
Items A B c
Texture 3.86 2.64 3.25
Taste 3.86 3.00 2.93
Flavor 3.79 2.93 3.00
Overatl 4.00 2.93 2.86

acceptability

A: L. bulgaricus FRIO25+4S. thermophilus CHI1
B: Commercial set type yogurt starter
C: Commercial stirred type yogurt storter

*: Significantly different from the trectment mean at the
5% levellp=0.05}
* % Means based on an 5 point scale {5Excellent, 1 =Very
poor), n=18
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FRIO258} S, thermophilus CHI1E 1. 181 &2 98§
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