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Abstract

This study was conducted to investigate the physicochemical properties of Kefir. The general composition of Kefir cultured
in skim milk or milk was, respectively, 90.0 and 87.8% water, 3.2 and 3.0% protein, 0.45 and 3.64% lipid, 3.96 and 4.14%
lactose, and 0.77 and 0.68% ash. Titratable acidity(TA) and pH of Kefir were 0.77 and 4.55, respectively. The amount
of CO, production was 6.23%, and the concentration of alcohol was 1.4%. Kefir grain as observed by scanning electron
microscope was a complex mixture of lactic acid bacteria and yeast in a symbiotic association.
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M= 3 g
1. 3A| Kefir Grain
Kefir grain® 2EoiAho|st FRAATAONA 2oF W
o} 23 C(Incubator, Sanyo, MIR-253, Japan)oj|A] 48A]7+ Alth
HjoFale], o] 2L Kefir graing YA HA3HHA Ao
o]kt

2. Kefir GrainQ| HiQF =ZA

22§ vjRE FF 2] E Whirl-pack(Nasco: B01065, MI,
USA)°] 10% &8 100 mE AFZFslg o, of7]o] Kefir grain
5 g& 34Eshe] 23 CollA wekshaA 6417t 7HA(Guzel-Seydim
T 2000002 39| FES HAM| ST

3. Kefiro|] UHIMNE =X

o Z4shgict.

2) A EH
A.O.A.C(1995) Well oJafjA A2 Rose-GottliebH-& ©]
§3to] Zgstach

T &AL Waters Alliance System 2690(Waters, Milford,
, B4 2L Table 13 2t A
25 mE AFHstA o719 3% 574 20 M F7F F aceto-
nitrile2 ARE3}e] 50 M2 9hE ThE, 35Co)| A 10,000 rpmo|
Al 105-7F A1 E2](J2-21M/E, Centrifuge, Bekman, Memphis,
TN, USA)3to] FA7| 2 ZATH B35t 045 um PVDF filter
(Gelman laboratory, Ann Harbor, MI, USA)Z o]3}5}e] HA] 0
A3} S EE-L-o(Sigma, USA)S 0.1%, 0.3%, 0.5%
(Ww)E A Zstg o, o]& 32} £F4 40 mlo] acetonitrile

Table 1. Operating conditions of HPLC

Items Condition
Instruments Waters Alliance System 2690(Waters, USA)
Column Carbohydrate(Waters, USA)
Detector RI
Flow rate 1.4 m{/min
Injection volume 250 xg

Mobile phase Pure water 25%, acetonitrile 75%
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Fig. 1. Standard curve of alcohol concentration.
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10 mé, 4 N H,SO4 10 mlZ Z+ZF H7}star dEsle] Aol A
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BF; €928 713t thL boilingd}al, heptane £-9-& #7135t
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AlZ 40~80 g& F3le 6 N HCI 15 mE F71eE o=
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B oA AAE] ABRZ 5} 2, SYKAM amino acid analyzer
(SC430, KYKAM GmbH, Germany)2] 4 ZA-2 Table 31}

By sc 53

M

Table 2. Operating conditions of gas liquid chromatography

Items Condition
Instruments HP-5890 SeriesII & Autosampler
Carrier gas Hy(1 mé/min)
Column OmegaWax-320(30 m»0.32 mmx0.25 (m)
Split ratio 99:1
Injector temperature  240°C

Detector temperature 250C

Table 3. Operating conditions of amino acid analyzer

Items Condition
Instruments SYKAM amino acid analyzer(SC430)
Waiting time 3.0 min
Column dimension 150%4.6 mm(SYKAM LCA K 06/Na)
Reagent flow rate 0.25 m¢/min
Buffer flow rate 0.45 ml/min
Reactor temperature 130C

Reactor insert 0.3x1.6 mm, length: 16 m
Switching reagent/H,O 58.0 min

Analysis time 73 min(Programmed via S5200)

0

2 R i I e e F=AFIFHIA
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(0o] Dye Reagent Concentrate(Bio-Rad Protein Assay, USA) 1
S 713t $of spectrophotometer(UVIKON 933, Italy)S ©]
galo] 595 mollx] FHEE ZHelgich TFe] ANS BSA
(Bovine Serum Albumin, USA)Z2 U3t A s}of] 13t &
248 olgato] Auaiich

10. SDS-Polyacrylamide Gel Electrophoresis

Kefir A129] 27] G52 Laemmli(1970)2] W& 545}
o oS3} 7o) A3} T Mini-protein x| (Bio-Rad, USA)
of separating gel(Acryl-amide-Bis 4.16 m{, 1.5M Tris-HCI(pH
8.8) 3.125 ml, SDS 10% 0.125 m¢, Ammonium persulfate(1%)
0.425m¢, TEMED 5 (, distilled HO 4.65 ml)S Tr= Zof
stacking gel(Ammonium persulfate(1%) 0.5 mf, 1.25M Tris-HCI
(pH 6.8) 0.5 m{, SDS 10% 0.05 m¢, TEMED 5 p, distilled H,O
25 m)E TS AR 0.1 g& 5t 783 1 e
HE Fol 100CoAA 283t 7FE & WZAIZ T 150 A=
1AI7F A7) 9539k A7) 9% 3 gel-& Coomassie Brilliant
JAoo] ¢k 1087F GMAZ] & 10% acetic acide} 20%
methanol2 ¥ gAlo 2 o] MigstA Hd w7k
B3} 31, UVP Imagestore 7500(VilberLourmat, France)Z &
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Kefir grain®] S£A} du]73(Scanning Electron Microscope, Mo-
del S-3000N, Hibachi, Japan)& ©]-&3F 22 ¢J5te] AA T
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Table 4. The general composition of skim milk-Kefir and
whole milk-Kefir

Protein  Fat Lactose Water  Ash
Skim milk-Kefir 323 0.45 3.96 90.02  0.77
Whole milk-Kefir 3.00 3.64 4.14 87.84  0.68

2 HF AT U pH 5F

1) HF &
2% Ak o] WSl Fig 291 29I Kefir graing -]
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Hj Q2 9] Kefir cultured] 4= Al QL2 ERHT W2 7
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Fig. 2. Change of titratable acidity by Kefir grain.
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Fig. 3. Changes of pH by milk-Kefir grain during fer-
mentation.
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0.55%°11 ™ o] vjeF AJ7to] Zufdtol whet Hlsto] 484
o= 62.3%2 2718ttt 72A7F S0l eralrpAT} ok
80%7HA] F7}8t= AL & SAE ¢l 01 (data not shown), &
A o= ufjeF A|7to] 48A]7to] AU 9] E27t A
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AR BAISH . ofet 'AEAS] ST AR
O3 WYE= AR Kefirg Wae AFLE AE36t
o AL 2Hste 20 E AHEHT Yok
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7He st 48A17tell= 14%9] FE8 Hylor, oF T
oA} F7181A] &= A% ==& UEH T Marshall& Cole
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et o, AE2 < Kefire] Bt 47-& 5290 0.5~1.5%
oF 2k ol uiek AZholl mhE Kefird] #A 4tk pH,
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Fig. 4. Changes of CO, by milk-Kefir grain during fer-
mentation.
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o} palmitic acid7} 2.8 XHFALO 2 oF 50%2] FHeke 225
PRom, stearic acidE ZgHste] o]& AARS Zro] H|wEt
skim milk 2t} vjQF & F7tE|glon, HAHo 2= Tag
7} 147] 9| A 187 Ato] o] R|¥h4te] who| ZgHE Ao =2 e
sk olHe A4S SV Kefird] 553 F0|& $X
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Fig. 6. Fatty acid compositions of skim milk Kefir and
skim milk.
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Fig. 7. Fatty acid rate of skim milk Kefir and skim milk.
PUFA: polyunsaturated fatty acid, SFA: saturated fatty acid,
MUFA: monounsaturated fatty acid, w: omega.
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C-18:3n-3)5 S EAR st 0-3AE99Y ZHc7HExsA|
WA AlEer HEEdlL, & %Y BYrsE ZAe
eicosanoids®] HAFEZZ A ZE 35} (Bukhgalter FL 1974;
Safonova 5 1979; Shiomi 5 1982), Kefir 2] A4-X A
£ ojgs 7% 448 ¥ Ao Azt Skim mike}
Kefir vjoF BAF9] linoleic acid(C-18:2n-6)= 2F 2.5% HE=Z
UG THE L, o1710] Hlate] He olitul 03
AL 9] linolenicaicd( @ -linolenic acid; C-18:3n-3) ¥ w-6A1<E
9] arachidonic acid= skim milkX2 t} Z715F Ao =2 ekl
Kefir} Qopala o st AHAIES Testa 9s 2
o2 gaEh olfd A= Kefir Fofl = #AE0
93t linoleic acidA| 2} linolenic acidA| Q] A7 G2 o)<
gt Ao uAHT: Kefird] EXIAARY] g2 Fig.
7o) vebdl vt} Zro] S dEx 5t A AL o] 2F 20% o]
3, SEES}F AARS 9F 3.5%E A|FIH oM, 0-69 H]
£9] skim milkk2t} -2 F o2 el Bang S(1971)9)
sl AZAMo] FAEY AW Foll w-6AET o-3AEY
Hlgof AT XA H o] oyt A A A Q1
o] #Ho| FEHo W A7 AP o, (w-6)(w
3) &2 G 5% AEE Ho| vk ESPGANFF
A9 = 2AFY Bl (0-6)(w-3) Bl&S 5~
152 HAsta Qlrh Kefir®] -9+= o] H]&o] ¢ 13 &9
FA 2 AstEglen, o]H3t XEdEY ol =2 A
S Kefirrh A7AF L 249 7HA7F S AAbsE T
(Thoreux & Schmucker 2001).
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6. Of0|' =&t =M

Kefir®] opu] At ZAL skim milke} 20| Glu®} Proo] 5
8 opu|l4to 2 YEE O™, Arg £3] skim milko] H]5}to]
HjF & 2uf o) w2 Ao 2 U'hd, Lysk oF 1.5H) &2
Aoz yebgth Skim milke}t Hlws) & of, o]#3 Gluat
Pro, Arg, Lys Kefire] S5 Bu]9h $& o] Toigt A
o2 gotEh 7|69 ofu|ieAbs skim milket B e wf A
9] vEt Ao R 12 X E Yelon, Cysit Met>
ASHA g= A== 23rd Ao= wEE Y okFig. 8).

7. SDS-Polyacrylamide Electrophoresis

KefirS 23C incubatorof| A 48A]17F At vfjekste] 271 Kefir
graing 7] G5 ABE st eH, A& 0.1 gofl 7H&-3H-H
1 mE 42 Fof 100CofA 2837t 7FEstar PdZHA31 & o]
23514k Kefir grain®] T3-S 10% SDS-polyacrylamide gel
= 0|83t 7] & A= Fig. 99 2t Kefir grain®
Z9 Tl band: 85kDa, 35kDa, 8kDa 522 UERGOH,
Kefir graing 24A)17Y, 36A|7F, 48417k vioFstE& o A=A
Uehd bands THEE|X] 99kl Abraham & De Antoni(1999)
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Fig. 8. Amino acid composition of skim milk Kefir and

skim milk.
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Fig. 9. SDS-polyacrylamide gel electophoresis patterns of
milk Kefir.

of o]&}d 76kDa, 36kDai} 8 bandZ 55kDa’} £@3dl= A
o2 Yeigey, & Ayo|A= 55kDa band7} HEE A &
StThFig. 9). o=t A= wig 240 & 43 249
wsjo] wre} phuldel A4 At B & Uk A
RHojgr wuts, U3 25 A7) fistel= %E‘ﬁl AE
#+9 FFe 5 A T ol viSy &I vjgEHo]
20k} 52U Ak 0 4 sIck et 4, Kefir
9
WA S0 E ST ok HFes 1] 35 ww
AZEA &S 7I5AE JoER o5 3] acrylamide gel
o] F=E 223 gradient gelS THEo] BHE F=E S7}
AlA o2 HES Fe/o] rial W=t

T

8. FitZu §27 SEM ZHE

Kefir grain®] f-Atat A% 2R FAREH|Z(SEM, Scan-
ning Electron Microscope)& ©]-&3} A th FAMAT| A A o] 9
3f] Kefir grainof| A AN OS2 RHo|E= 7had} 2 4o], Kefir
grain o= Skt(Fig. 10)0], o= 37=t(Fig. 11)°] &
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ZE| 9ty 183 EHE(Fig 12)= giis
A IEE AT Kefir grain®] o7 F2+=

H Kefir grain £]5-0]
Fig. 133} Zt} Kefir

Fig. 10. Scanning electron microscopic image of the inside
of Kefir grain(x8,000).

Fig. 11. Scanning electron microscopic image of lactic acid
bacteria of Kefir grain(*8,000).

Fig. 12. Scanning electron microscopic image of yeast of
Kefir grain(x9,000).
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Fig. 13. Scanning electron microscopic image of the outside
of Kefir grain(x9,000).
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