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ABSTRACT

To find out how to get good and standard yogurt using yogurt as starter, this
study was conducted to determine storage duration and generation of the yogurt used as
starter to make yogurt under room temperature. Lactobacillus delbrueckii subsp.
bulgaricus and Streptococcus thermophillus were used to make yogurt under 45°C, to
be used as starter. Bacterial growth, pH and acidity were observed every hour. Yogurt
refrigerated for 1, 4, 7, 10, 13 and 16 days were then tested as starter at the rate of 5% in
making yogurt, incubated at 45%C as well as at room temperature (29°C). Yogurt which
was kept for 1 and 7 days were then used as starter to make yogurt under 45°C and
room temperature (first generation). Five percents of each 1% generation-yogurt was
then used as starter for 2" generation- yogurt, etc. until 6™ generation. Tests for yogurt
quality comprised of pH, acidity, moisture content, bacterial count and the presence and
identification of Salmonella and Staphylococcus. Factorial analysis of variance followed
by Duncan’s multiple range tests was performed. It was found that yogurt could be used
as starter kept under refrigerator temperature for 16 days up to 6™ generation for making
yogurt under room temperature of incubation meeting the standard of quality without
any contamination of undesirable bacteria.
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INTRODUCTION

Yogurt is a fermented dairy product, resulting from the growth of Lactobacillus
bulgaricus and Streptococcus thermophilus bacteria in wairm milk, characterized by
. smooth, viscous gel with delicate walnuts flavor (Kosikowski, 1978). Yogurt can be
used as a starter to further make yogurt, because the already presence of Lactobacillus
bulgaricus and Streptococcus thermophilus (Mahmudah, 1997; Rihastuti, 2000).

Yogurt was made successfully using yogurt as mixed starter under incubation
temperature of 45°C (Mahmudah, 1997) and under room temperature (Rihastuti, 2000)
meeting the standard of good yogurt. With these findings, consumers can make yogurt
themselves easily using yogurt as starter. The principle of the use of yogurt as starter is
a process of regeneration of the bacteria, which is maintaining their inherited
characteristics (Schiegel, 1994).

This trial was conducted to determine 1) storage duration and 2) until what
generation yogurt can be used as mixed starter in yogurt making and 3) whether with
incubation under room temperature (from 27 to 29°C), can produce yogurt meeting the
standard.
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MATERIALS AND METHODS

“Lactobacillus delbrueckii subsp. bulgaricus and Streptococcus thermophillus
were used to make yogurt under 45°C, further to be used as starter. Bacterial growth, pH
and acidity were observed every hour. Yogurt refrigerated for 1, 4, 7, 10, 13 and 16
days were then tested as starter at the rate of 5% in making yogurt, incubated at 45°C as
well as at room temperature (29°C). Yogurt which was kept for 1 and 7 days were then
used as starter to make yogurt under 45°C and room temperature (first generation). Five
percents of each 1% generation-yogurt was then used as starter for g generation-
yogurt, etc. until 6™ generation. Tests for yogurt quality comprised of pH, acidity,
moisture content, bacterial count and the presence and identification of Salmonella and
Staphylococcus. A 2X6- and 2X2X6 factorials were used in the analyses of variance for
the data of yogurt as starter and generation determination, respectively, followed by
Duncan’s multiple range tests.

RESULT AND DISCUSSION

Starter

Quality of yogurt as yogurt starter was found to have bacteria count of Lactobacillus
delbrueckii subsp. bulgaricus and Streptococcus termophillus to be 51.5(10)%/ml and
80.5(10)%/ml, respectively, pH of 4.43 and acidity of 1.45%. Incubation was terminated
in four hours at the time the pH of 4.65 was reached. Room temperature was 29+0.2°C,
with the humidity of 75+0.3%.

Quality of yogurt

In terms of storage duration, yogurt stored up to 16 hours was still good to be used as
starter, as the yogurt made using the starter had the standard criteria of %ood quality
(Table 1). In terms of generation, yogurt could be used as starter up to 6" generation
(Table 2).

These findings are in accordance with Rihastuti (1996) who stated that mixed
yogurt used as starter could be used as starter to produce yogurt with acidity, pH and
dry matter ranging from 0.82 to 1.07%, from 4.73 to 5.53, and from 10.22 to 13.90%,
respectively. Good quality yogurt was determined to have standard of pH ranging from
4.4 to 4.5 and acidity of 0.85 to 1.0% (Lampert, 1975; Kosikowski, 1978). According to
Kurman ef al. (1992), minimum bacteria count was 10% to 10°/ml. Indonesian National
Standard (SNI-01-2981-1992) stated that acidity should be in the range from 0.5 to
2.0% with no Sa/monella.

Table 1. Quality of yogurt using yogurt as starter under different storage durations
Days of starter storage duration

1 4 7 10 13 16
L delbrueckii subsp

bulgaricus (10%)/ml 31.30°  13.58° 7.58° 7.31° 6.02° 5.81°
S termophillus 32.80°  16.30°  13.20™ 5.38% 321%™ 1.96°
(10%/ml

pH 4.82*° 478 467" 4647  4.44% 4.37°
Acidity (%) 0.80 0.89 0.91 0.94 1.03 1.21
Dry matter (%) 11,53 1120 12.23 11.73 11.52 11.55
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a5\ feans with different superscript differs (P<0.05).
Tabel 2. Yogurt quality in different generations

Generation -
1 2 3 4 5 6

L delbrueckii subsp 21.96°  12.86° 11.03% 8.47° 450  2.59°
bulgaricus (10%)/ml

S termophillus 3847 2847  19.35% 7.66%  5.06° 293¢
(10%)/ml

pH 4.62°  4.60® 4,54 4.40%¢  436%  4.32¢
Acidity (%) 1.11 0.91 1.00 1.02 1.05 1.02
Dry matter (%) 13.97  12.09 12.97 12,76 1271 12.66

@b.d)\ feans with different superscript differs (P<0.05).

As mentioned earlier, that yogurt could be used as starter up to 6™ generation. It
means that the potential and characteristics of yogurt could and should be maintained as
stated by Schiegel (1994). In microorganisms, the enzyme characteristics are known as
biochemical inherited factors.

Identification of Salmonella and Staphylococcus

Under room temperature, neither Salmonella nor Staphylococcus was found, due
to the presence of secondary metabolic substance, which is bacteriostatic and
bacteriocide in nature (Bagiana and Hastowo, 1992). In accordance, Frazier and
Weathof (1978) stated that yogurt is a product of milk fermentation from Lacobacillus
delbrueckii subsp. bulgaricus and Streptococcus thermophilus producing lactic acid in
short time and large amount, so that other microorganisms can be killed. With the
presence of lactic acid, the pH will decrease and unwanted bacteria such as the growth
of Clostridium, Staphylococcus and Pseudomonas are inhibited as also reported by
Rihastuti (2000).

CONCLUSION

It is concluded that yogurt could be used as starter kept under refrigerator temperature
for 16 days up to 6" generation for making yogurt under room temperature of
incubation meeting the standard of quality without any contamination of undesirable
bacteria.

REFERENCES

Bagiana, W.L. and S. Hastowo. 1992. Mikrobiologi, PAU, IPB., Rajawali Press. Jakarta

Bozoglu, T.F. and B. Ray. 1996. Lactic Acid Bacteria: Current Advences in
Metabolism, Genetics and Applications. Springer, Verlay, Berlin, Heide
Lactobacillus delbrueckii subsp bulgaricuserg. Printed in Germany.

Brock, T.D. and M.T. Madigan. 1991. Biology of Microorganism. Six ed Prentice Hall,
New Jersey, USA.

Buchaman, R.E. and N.E. Gibbons. 1974. Manual of Determinative Bacteriology. The
William and The Wilkins Company Baltimor Md. USA.

Frazier, W.C. and Westhoff . 1978. Food Microbiology. Mc. Graw-Hill Book
Company. New York.

Proceedings of The 4 * [STAP “Animal Production and Sustainable Agriculture in The Tropic”
Faculty of Animal Science, Gadjah Mada University, November 8-9, 2006



555
SUPPORTING PAPERS
ISBN 979-97243-9-2

Kosikowski, F.V. 1978. Cheese and Fermented Milk Foods. 2™ ed., F.V. Kosikowski
and Associates, P.O. Box 139, Brooktondale, New York.

Kurman, J.A., J.L. Rasic and M. Kroger. 1992. Encyclopedia of Fermented Fresh Milk
Product. Nostrand, Reinhold, USA.

Larsen, R.F. and M.C. Anon. 1990. Effect of Water Activity of Milk up on Growth and
Acid Production By Mix Cultures of Streptococcus thermophilus and
Lactobacillus bulgaricus. Journal of Food Science, Vol 55, no. 3, 708.

Mahmudah, L. 1997. Pengaruh Perbedaan Starter Campuran Cair and Starter Campuran
Kering Beku Terhadap Kualitas Yogurt. Skripsi Sarjana Peternakan, Fakultas
Peternakan, Universitas Gadjah Mada, Yogyakarta.

Marsili, R.T., H. Ostapenko, R.E. Simmonis and D.E.Green. 1981. High Perfomance
Chromatographic Determination og Organic Acids in Dairy Products. J. Food
Science 46:52-57.

Ray, B. and M.Daeschel. 1992. Food Biopreservative of Microbial Origin. CRC Press,
Boca Raton, Ann Arbor, London, Tokyo.

Purnami. 1997. Pengaruh Cara Pengeringan, Temperatur and Lama Penyimpanan
Yogurt Kering Terhadap Daya Hidup Bakteri Lactobacillus deLactobacillus
delbrueckii subsp bulgaricusrueckii subsp. bulgaricus and Streptococcus
termophillus. Skripsi Sarjana Peternakan, Faculty of Animal Science, Gadjah
Mada University, Yogyakarta.

Rihastuti, R.A. 1996 Yogurt Kering Sebagai Starter Pada Pembuatan Yogurt. DPP-
UGM, No.UGM/3769/M/09/01, 1 June 1995, Faculty of Animal Science,
Gadjah Mada University, Yogyakarta.

Rihastuti, R.A. 2000. Kajian Kualitas and Identifikasi Bakteri Pada Hasil Yogurt
dengan Inkubasi Suhu Kamar. Research Institute, Gadjah Mada University.

Schlegel, H. G. 1994. Allgemeine Mikrobiologie, Edisi Indonesia; Mikrobiologi
Umum, Penerjemah Baskoro, T. Sixth ed. First printing. Gadjah Mada
University Press.Yogyakarta.

Proceedings of The 4 " [STAP “Animal Production and Sustainable Agriculture in The Tropic”
Faculty of Animal Science, Gadjah Mada University, November 8-9, 2006





