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Abstract

Kefir, which originates in the Caucasian mountains, is a cultured milk beverage produced
by a combination of acidic and alcoholic fermentation. Kefir products are commonly used
as food vehicles to deliver health-promoting materials including kefran and lactic acid
bacteria to consumers. The aim of this study was to develop a freeze-dried starter culture
without yeast and assess the suitability of kefir-like dairy products for the growth of lactic
acid bacteria and the acidification of milk.

Pasteurized whole milk (SNF 8.5%) stored at 25C was aseptically inoculated with starter
cultures (0.002% w/v); it was kept at 25C until the pH attained a value of 4.6. Ten grams
of the kefir-like product sample was diluted with 90 mL of 0.15% peptone water diluent
in a milk dilution bottle, followed by uniform mixing for 1 min. Viable cells of Zactobacillus
species were enumerated on modified-MRS agar (pH 5.2), with incubation at 37C for 48
h. Viable cells of Zactococcus species were enumerated on M17-lactose agar, with incu-
bation at 32€ for 48 h.

The pH attained a value of 4.6 after fermentation for 9 h 30 min (Starter 1), 9 h 45 min
(Starter 2), and 12 h (Starter 3). The viable cell count of Lactobacillus sp. and Lactococcus
sp. was initially 10°~10° CFU/g; it increased significantly to 10° CFU/g after 12 h of
incubation. During the storage of the kefir-like products at 4C for 1 4 days, the total viable
cell numbers were unchanged, but the pH decreased slightly. The consistency of the kefir
products increased gradually during the storage. The organoleptic properties of the kefir
products fermented using the new starter culture are more desirable than those of
commercial kefir. These results suggest that the newly developed starter culture without
yeast could be suitable for kefir fermentation.
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Fig. 1. The region where Kefir and Yogurt was first made (Bylund, 2003); A, and a Kefir product
in Korea; B.
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Kefirold E8Ele SANEO2E Tactobacillus acidophilus, Lactobacillus brevis, Lacto-
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5, 1998; Micheli 5, 1999; Assadi &, 2000; Witthuhn 5, 2004).
Kefiro|A E&=l= ¥ 2% Kluyveromyces marxianus, Torula kefir, Saccharomyces
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Fig. 2. Developed-starter culture in this study.
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Fig. 3. Changes of viable cells of Kefir starter during storage.
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Table 1. The sheet of Kefir starter specification

Product characteristics

Specifications

- Powder appearing off-white to light brown in color and composed of lyophilized lactic acid bacteria
Description standardized with food grade carbohydrate carriers.
- Blend of selected strains for the manufacture of Kefir

- Bifidobacterium longum, Lactobacillus casei, Lactobacillus plantarum, Lactobacillus acidophilus, Lactobacillus

Composition

bulgaricus, Lactobacillus fermentum, Lactobacillus reuteri, Streptococcus thermophilus, Lactococcus lactis
ssp. lactis, Lactococcus lactis ssp. cremoris, Lactococcus lactis ssp. lactis biovar diacethylactis, L. acidophilus

KCNU, L. brevis BMB6, lactose, and maltodextrin

- Individual cultures are grown in sterilized media under specific conditions, then concentrated, lyophilized,
Manufacturing methods and standardized.
- Final powder product is tested and aseptically packaged into sealed containers.

Recommended dosage - 100 units of starter culture to treat 2,000 L of milk.

- Milk used must be free of residual antibiotics.
- Sanitize hands and outside of bottle prior to inoculation or rehydration.
Directions - Directly inoculate vat when bottom is completely covered with milk and agitator is on.
- If inoculating a full vat, culture must be rehydrated in a separate, sanitized container of warm milk for
20 minutes.

- Activity is measured by acid development.
Activity - Acidification time to reach a TA>0.45 in rehydrated skim milk powder and glucose medium with 0.0037%
inoculation and 10% NFMS at 32T is less than 8 hours.

Lactic acid bacteria > 1x10" CFU/g
Yeasts/molds <10 /g
Coliforms (<10 /g) Negative by test

Microbiological specifications Listeria (25 g)

Negative by test

Salmonella (40 g) Negative by test
Staph. aureus (<1 /g) Negative by test

- Sealed in polyethylene plastic bottles.
Packaging - Standard size: 100 U (2,000 L).
- Custom packaging is available upon request.

- 18 months shelf life is expected when stored below —20T.
Product storage - 4 months shelf life is expected when stored at 4TC.
- Transportation with dry ice is recommended to maintain temperature below —5TC.
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Fig. 4. Changes of viable cells during Kefir fermentation.
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Fig. 5. pH decline curve during Kefir fermentation.
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