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Abstract

Kefir is a traditional fermented milk in Caucasusian area and is made mainly of milk fermented with lactic
acid bacteria and yeasts. Six typical kefir grains were selected from ten kefir grains collected from different
locals in Korea. Kefir grains were gelatinous in texture and had various shapes of villi, grapes, leaves, hulled
millets, and towels. To investigate predominant microflora of kefir grains, SPC, MRS, M17, Rogosa, and APT
agar media were used for viable cell count. MRS, SPC, and Rogosa media were most acceptable for bacterial
cell counts of the selected kefir grains. From one or two of the SPC agar plates which contained around 25~50
colonies, all grown colonies were isolated and identified. Most predominant bacteria was identified as
Lactobacillus fermentum by AP1 50 CHL kit. The proportions of Lb. fermentum and Lb. brevis among the total
identified bacteria were around 41~88% and 2~54%, respectively. To select the best preservation method for
kefir grains, refrigeration, freezing, and freeze drying were compared. Freeze drying was found most suitable
for the preservation of kefir grains, based upon their acid-producing activities and production of off-flavors.
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Lee®} Kim(1986)2 APT viA| 2 Al 23Q wjgH o
2H ANgE BesiRed, I F Streptococcus diacety-
lactis7} 7V 2o A8ttt 8151 .2.m, Simova $(2002)
& 29X RAAF O BE Lactococcus lactis subsp. lactis7},
e BAFORE Sr. thermophilus7} 3% vk
wxstEct 3, 2T OB Acetobacter acetiS} A
rancens7} 2B E I, EEZE Kluyveromyces marxianus
var. marxianusS Y| %31 Saccharomyces cerevisiae, Candida
kefyr, C. holii, C. maris B°| EA3He AL ZE dA Ut
(Engel et al,, 1986; Ottogalli et al, 1973; Simova et al.,
2002).

A 2#Hd-E FehH o2 vkt RS 7RI AL &
e AR FA 24 deple, Ao 271k 12
mme A 3~6 mm, EE 1 09| R o|27|7x] Tk
34 A8tz Yt Koroleva, 1988b). Bottazzi®} Dellaglio
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1967y A a1 Wiiels 2 A=7F 38k 3l
a1, YHols Aol 2ol Bxeta vk Btk AH
agele gy AgEe vl Li19 BEZ 7A4E
kefirano] 2k o}al| 7 vl B3 2 = o] glo, kefiran9]
Ez12e 1,000 dalton oo s &#A ¢ltHLa Riviere,
1967).
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TR d P8E-S SPC A M e] 22Y FeEF
I v g o] 8¢ nAE] e B, Gram FA,
Catalase ZA}, Oxidase FAIE AAI8le] v[PES [2}4 o7
2538t g, 223121 © 2 API 50 CHL kit(Biomerieux, France)
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AFe= A 2ok £33 A 2 27)e dAges
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Table 1. Morphology of kefir grains collected from
Korean domestic area

Kefir  Collected
grains area

Shape of
kefir grain

A Bucheon, Gyeonggi-do  Villus

B Toekyewon, Gyeonggi-do Grape '

C Toekyewon, Gyeonggi-do Large grain of B type
D Toekyewon, Gyeonggi-do Dish shape of B type
E Mixture of A and F type Villus + Leaf

F Bundang, Gyeonggi-do  Leaf

G Seoul Villus

H Seoul Hulled millet

I P[‘fcgﬁiafsm Hulled millet

J Uijeongbu, Gyeonggi-do Towel

aeele] Fele g9 (villus), E=Fo](grape), V-2 (leaf),
Z2H(hulled millet), & 7 (towel)Zo] thekdl RS 7}
Ax Ak a2y R o)l AW 2 A& o] &8l
A&EH o2 AHE A (ARl 5% HE3t] FLolM &
FEG BEAZ F @A 2~T7d Bt $4)3HEA, ®
ol A¥ UL ]84 A ARAAH Ay 18l
SALRES AXNEA AH a8 Fee Aoz |
FE e Zo] AFHAT Fig 2% 6709 Fo] A5 28
W9 FuE RoFw sich Fig 3 AF g9l A

o

Kefir H Kefir I Kefir J

Fig. 2. Photographs of the collected kefir grains after 6
months.



c. Swface of kefir grain type

H d. Swfece of kefir grain type H

Fig. 3. Scanning electron micrographs of kefir grain type A

and H.
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2 3] Wil SPC FEA

28 WA & AHESt wlwstith

& Ze R e Z2Y 9
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o]21th. Koroleva(1988b)= Alw 1<l starter Foll A F&
A homod RAFTH<] 27} 108-10° cfwmL FEolm, 1
24 BAEL 10° cfmL, heterod ZAgo] 10~10°
cfvmL, 18|31 FEe} Aol 242 10°~10° cfwmLe] &
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& o] &3t 25~507) E247} < plate 3 A 2 F 7N

2HE ok s07le) RE 22UE &4 Belol] TR B
==
5

< 3t A= Table 304 HoF= AT 2} 6714

2 2A g2 3eE W3 ‘jr 657 AH Q) 2T
Lb. fermentum Eo°) 7V 9HFo R TN Lb for-

= Table 20 ZE= A7 Bk Ay 2yl nAE mentum TE BIEE 41~88%F ARdte ez uy
N N L
Table 2 Viable cells of bacteria and yeast in kefir grains on various media ’ (cf/g)
Grains
F I
Media A B H I
SPC 2.0x10° 1.1x10° 1.4x10° 1.9x10° 9.8%107 9.8x10’
MRS 2.8x10° 2.7x10° 2.5x10° 3.4x10° 8.8x10 1.6x10°
) MI17 2.4x10° 6.9x10 1.8x107 1.1x10° < 10 3.5x10°
Bacteria . ; . N ; .
Rogosa 3.6x10 9.6x10 2.7x10 2.9x10 9.0x10 2.0x10
APT 2.2x107 8.8x10 1.4x107 1.8x10° 2.8x10 3.7x10
Petrifilm" 2.6x10° 5.3x10° 3.9x10° 3.0x10° 3.0x10 3.7x10°
SPC 5.8x10° 5.1x10 5.0x10° 3.4x10° 2.1x10° 3.9x10°
MRS 3.9x10’ 4.0x10° 5.8x10° 1.2x10° 6.9x10° 1.0x10°
Veast Mi7 4.6x10° 4.8x10° 1.1x10° 13x10° 3.6x10° 1.4x10°
cas
Rogosa 8.1x10° 3.9x10° 6.5x10° 2.2x10° 9.1x10’ 1.6x10°
APT 5.9x10° 4.2x10° 1.1x10° 1.7x10° 3.7x10° 3.4x10°
Petrifilm” 4.0x10 1.8x10 5.5x107 1.7x10° 45%10 5.2x107

U Petrifilm for aerobic bacteria(3M, USA).
7 Petrifilm for yeast & mold(3M, USA).
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Table 3. Occurrence of microflora isolated from Kkefir
grains

No. of

Type Identification %

of isolated bacteria colonies
Lactobacillus fermentum 17 41.4
21)” Lactobacillus brevis 22 53.7
Unidentified bacteria 2 4.9
Lactobacillus fermentum 31 66.0
B Leuconostoc lactis 1 2.1
47) Lactococcus lactis sp. lactis 1 2.1
Unidentified bacteria 14 29.8
Lactobacillus fermentum 28 53.9
Leuconostoc mesenteroides 3 5.8
552) subsp. mesenteroides
Lactobacillus brevis 1 1.9
Unidentified bacteria 20 384
Lactobacillus fermentum 40 80.0
Lactobacillus brevis 6 12.0
g_ 0) Leuconostoc mesenteroides 3 6.0
subsp. mesenteroides
Unidentified bacteria 2 4.0
Lactobacillus fermentum 50 87.7
Leuconostoc lactis 1 1.8
Lactobacillus brevis 2 35
1 . Lactococcus lactis subsp. 1 1.8
(57) lactis
Leuconostoc mesenteroides 1 1.7
subsp. mesenteroides
Unidentified bacteria 2 35
Lactobacillus fermentum 25 64.1
239) Lactobacillus brevis 4 103
Unidentified bacteria 10 25.6

" Total number of the isolated colonies on SPC agar plates.

Blstctl 2lan Lb. brevis B8 2~54%2] AR-8S Ho)FQ]

v} wHH, Leuconostoc spp. 9} Lactococcus spp.i= o} g

o] H&H el ABTEE 5 Lo lactis subsp. lactis7} 5
2+ o 2] 3 Folgka WHE 3 Simova(2002)9] A

ok ThE A9E Bl 7] Bzl AW 2ol #5
PES} AR FE 2E TR & Qe AN og =
A Ago] LFHA.
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An 21 E AFe] A A LAY WE e 2]

Ate] A 2] YAEH YEET D EAAZ) 2
< & wE Ay oEQle] BEJHE 2AE 43
A= ohed 2ok 0L AR EER A gl
Zo] gz oH, 3 WA vl 79 o]4o] 285
3] WHE Al FofloF FAAAC A AAE S 3B
v, A 28 28] st ez olvl g} o137t
UL e 5 #5Ro s 24 2ottl. Kosikowski(1977)%=
A ae9le] YAHEAA 8~10Y I n|YEe] &
o] FHETt ¢ o2 wRolE uf YA A 374 B
ot AL A g Aoz AREdch agAw
-20ToNA 67147 WEAIZ AW aEde R WA v ge)
= 3621t A= g Eon, F A A FREE 3
FEQ 4 AAEE B BETE 2y WEAZ) AN 19
o2 A|23 AYE 142 uj7} ka1 ou]g} o]
7h 2F wAEle) YeREAY AW agdes A3 ot
Bohe 22 goi. 89, UEAZE T 15709 A2 A
B 2o R wjekst A2 WEdF Ay A 4 A
= YEa, ov|e} o]HE A9 A = gloA I 2
B2 dbdolaly AzbE| 9t Kosikowski(1977) = SAAZ
g AH 2l 12~18/ME 5 Algele 2 B8-S
Agtiar Basted ] A ale AV|HES A
SAAZIE AR WgolEtn AlEH

AR 2#1e AGAE T AR T v|YFE @59
574 ATE Table 4014 HAFE A3 2o). $44% %
A# <l 67ER19] Yukdd4E SPC, Rogosa agar 2
petrifilm e 2 238198 o, A 18|< F typeo] 2.1x10°,
1.2x10% 2.7x10° cfwg o BA 714 =& B4E B 9o
o, £29] Z¢ol UME F type A 8ol 5.0x10°
cfugo 2 71 & AFE B FUth 2 g 2%
10°~10° cfw/g 3ol ot T type A5 e 71 &
& 12x10* cfu/ge HaFm Qirk

Fig. 4= 79 a9 $24x A5 nPE I59
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Table 4. Viable cells of kefir grains after freeze drying

(cf/g)
Count .
media  SPC Rogosa Aerobic Yeast
Kefir agar agar  (3M Petrifilm) (3M Petrifilm)
gram
A 4.8x10" 3.1x10"  3.5x107 4.1x10°
B L1x107  5.7x10° 1.4x107 3.0x10°
F 2.1x108  12x10°  2.7x10° 5.0x10°
H 1.1x10"  1.6x10 1.2x10° 1.0x10°
I 2.0x107 15107 3.2x10° 3.2x10°
J 1.4x10°  1.6x107 1.5%x10° 1.2x10*
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Fig. 4. Viable cells of bacteria in kefir grains on various
media before and after freeze drying.
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Fig. 5. Acid-producing activities of kefir grains according to preservation methods.
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