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Abstract

Kefir is native fermented milk derived from the Caucasian. It has sour taste and alcoholic qualities
caused by the fermentation of yeast and bacteria embedded in kefir grain. By fermenting the kefir, lactic acid
bacteria in the grain produce the viscous polymer called kefiran. Kefiran was produced from kefir grains via
fermentation with coconut juice or fresh milk. It was found that kefir grains in milk produced higher amounts
of kefiran and lactic acid than kefir grains in coconut juice while kefir grains in coconut juice produced higher
amount of ethanol. It was also found that at 30°C, kefir grains in coconut juice produced higher amount of
kefiran, lactic acid and ethanol than at 37 °C. Additionally, the initial seed inoculum of kefir grains in milk at 1%
of kefir grain wet weight by milk volume in static condition yielded the highest amount of kefiran at 73.63 mg
per 120 mL of milk. The optimal conditions obtained in this study may contribute to the production of kefiran
through kefir fermentation.
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Figure 2 Physical appearances of water kefir grain (A) and milk kefir grain (B) under microscope 100.
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Table 1 Effect of temperature on water kefir grain fermentation in coconut juice

Temperature Kefiran in broth (mg/20 mL) Total kefiran Lactic acid Ethanol

B1 B2 B3 B4 B5 B6 (mg/120 mL) (mg/mL)  (mg/mL)
30°C 377 531 455 301 467 959 30.90 2.23+0.06°  15.50+0.97°
37°C 428 444 163 328 317 3.01 19.81 2.12+0.03°  12.49+0.11°

B1-B6 represents each batch of cultivation. Different superscript letters indicate significant differences between treatments.

Table 2 Effect of temperature on milk kefir grain fermentation in milk

Kefir grain Kefiran in broth (mg/20 mL) Total kefiran Lactic acid Ethanol
/Temperature Bl B2 B3 B4 B5 B6 (mg/120 mL) (mg/mL)  (mg/mL)
G1/30°C 9.61 6.59 6.48 8.25 8.60 6.97 46.5 3.84+0.25% 1.61+0.00°
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G2/37°C 11.34  7.80 6.76 7.59 6.68 8.31 48.48 4.13+1.28°  0.46+0.33"

B1-B6 represents each batch of cultivation. Different superscript letters indicate significant differences between treatments.
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Table 3 Effect of inoculum size on water kefir cultivation in coconut juice

Inoculum Kefiran in grain Kefiran in broth (mg/20 mL) Total Lactic Ethanol
size % (wW/w) (mg/20mL) Bl B2 B3 B4 B5 B6 kefiran  acid (mg/mL)
(mg/120  (mg/mL)
mL)
0.5% 0.18+0.04°  0.11+0.01° 3.77 531 4.55 3.01 4.67 9.59 30.99 2.23+0.06° 15.50+0.97°
1.0% 0.37+£0.04°  0.08+0.02° 4.22 6.41 2.91 7.32 6.89 5.10 32.96 0.96+0.37°  4.77+0.76"

B1-B6 represents each batch of cultivation. Different superscript letters indicate significant differences between treatments.

Table 4 Effect of inoculum size of grain G2 on milk kefir cultivation in milk

Inoculum Kefiran in grain Kefiran in broth (mg/20 mL) Total Lactic Ethanol
size % (wW/w) (mg/20 mL) BT B2 B3 B4 B5 B6 kefiran acid (mg/mL)
(mg/120 (mg/mL)
mL)
0.5% 0.84+0.38%  0.25+0.06° 6.21 562 527 575 551 443 33.04 3.73+1.03% 0.66+0.21°
1.0% 0.70£0.10*  0.28+0.06° 1147 1482 14.14 11.86 10.05 11.01 73.63 4.15+0.56" 0.59+0.06°

B1-B6 represents each batch of cultivation. Different superscript letters indicate significant differences between treatments.
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Table 5 Effect of agitation on water kefir fermentation in coconut juice

Agitatio Kefiran in grain Kefiran in broth (mg/20 mL) Total Lactic acid Ethanol
n % (w/w) (mg/20 Bl B2 B3 B4 B5 B6 kefiran (mg/mL) (mg/mL)
mL) (mg/120
mL)

0 rpm 0.11£0.12°  0.01+0.01° 422 641 290 732 6.89 510 3285 0.96+0.37° 4.77+0.76"
60 rpm 0.30+0.04° 0.10+0.01° 301 341 314 366 7.20 337 2388 1.60+0.33° 13.79+4.47°
120 rpm  0.40+0.05° 0.07+0.01° 231 230 181 317 445 392 18.05 0.66+0.11°  8.28+0.69°

B1-B6 represents each batch of cultivation. Different superscript letters indicate significant differences between treatments.

Table 6 Effect of agitation on milk kefir fermentation in milk

Agitation Kefiran in grain Kefiran in broth (mg/20 mL) Total Lactic Ethanol
kefiran  acid (mg/mL)
% (wW/w) (mg/20mL) BT B2 B3 B4 B5 B6 (mg/120 (mg/ml)
mL)

0 rpm 0.70+0.10°  0.25+0.06° 114 148 141 118 100 11.0 7335 4.15+0.56" 0.59+0.06"
60 rpm 0.54+0.16°  0.27+0.07° 11.51 11.22 1250 11.01 10.79 11.08 68.38 3.18+0.88" 1.74+0.41°
120 rpm  0.76+0.22°  0.51+0.10° 10.47 10.76 4.24 9.08 8.69 9.65 5341 8.55+0.43% 0.66+0.03°

B1-B6 represents each batch of cultivation. Different superscript letters indicate significant differences between treatments.
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