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SUMMARY

1. Title
A study on establishment of Kefir production system and enhancement of

functionality for expansion of milk consumption

II. Objectives and Importance of Research
1. Objectives of this research

The main purpose of this study was to contribute for expansion of milk
consumption by establishing home-made system of Kefir. For this purpose,
following four areas have been accomplished through the first and second year
research.

- Development of Kefir manufacturing system using Kefir grains

- Microbial analysis of the collected Kefir grains

- Vertification of probiotic effects of Kefirs and Kefir grains on the

anti-bacterial and anti-tumor activity
- Development of supply system of Kefir grains and Kefir—producing

machine

2. Importance of the research

Milk is generally known as the most nearly complete food, which offers
balanced nutrients. But more than 909 of Korean people have lactose intolerance
symptom, therefore many Koreans avoid milk consumption. The best way to
solve this problem and to promote the milk consumption is introducing fermented
milk products, such as cheese and yoghurt, which contain hydrolyzed lactose.
Kefir is a kind of fermented milk, which is also called 'Tibetian mushroom’ in

Korea. Kefir products are manufactured abroad, however, it has not been



introduced as a product in Korea yet. The fermentation of Kefir is accomplished
by lactic acid bacteria and yeast while that of yoghurt is proceeded by only
lactic acid bacteria. The strong point of Kefir, compared to yoghurt, is the lower
fermentation temperature of 20-25C(room temperature), while yoghurt needs
higher fermentation temperature of 36-42°C. Another advantageous point of Kefir
is that fermentation of Kefir is accomplished by using Kefir grain, which is a
visible starter, and can be easily used at home by non skillful Kefir-maker. But
one disadvantageous point of Kefir is that it is very probable to be contaminated,
because Kefir grain cannot be treated in sterile condition. To solve this problem,
it 1s urgently necessary to establish home-made system of Kefir manufacturing.
And also it is necessary to investigate functional effect(s) of Kefir and Kefir

grain for helping people to understand Kefir to expand Kefir consumption.

ITII. Contents and Scope of the Research
1) Collection of Kefir grains, investigation of morphological characteristics
and microbiological analysis of collected Kefir grains
1. Collection of Kefir grains
2. Investigation of morphological characteristics and viable cell counts of
collected Kefir grain
3. Isolation and identification of microorganisms and microbial flora
analysis of collected Kefir grain
2) Development of home-made system of Kefir manufacture using Kefir grains
1. Kefir Manufacture by using Kefir grains for developing
home-made system
2. Survey of preference on the sour taste of yoghurt
3. Sensory evaluation of Kefir produced with Kefir grains
3) Development of Kefir grain supply system

1. Conditions for increasing growth rate of Kefir grain



2. Preservation ability test of Kefir grain
3. Development of Kefir manufacturing machine

4) Anti-microbial and anti—tumor activity tests of Kefir and Kefir grains
1. Anti-microbial test of Kefir against pathogenic microorganisms
2. Cytotoxicity test (MTT assay) of Kefir

3. Anti-tumor activity (in vivo) test of Kefir and Kefir grains

IV. Results and Recommendation for Application

1. Results

Ten kinds of Kefir grain were collected in Korea for Kefir manufacture
using Kefir grains. Morphological characteristics of these collected Kefir grains
were studied and six kinds of Kefir grain were selected. These Kefir grains are
gelatinous in texture and have various forms such as villus, grape, leaf, hulled
millet and towel in shape. For counting the viable cells of Kefir grains, SPC,
MRS, M17, Rogosa and APT agar media were used. MRS, SPC and Rogosa agar
media were most appropriate for bacterial cell counting of the selected Kefir
grains. Lower colony counting numbers were shown on MI17 or APT agar
medium, relatively.
To investigate predominant microflora of Kefir grains, all colonies of the SPC
agar plates, which colonies shown ca. 40-50, were isolated and identified. Most
predominant bacteria were found to L. fermentum and L. brevis with the
dominance of 41-83% and 2-54%, respectively. For the development of
home-made system of Kefir using Kefir grain, three different fermentation
temperatures (20, 25, 30°C) and three different inoculation volumes (5, 10, 15%)
were used to find out the effects on acid production and viable cell counts.
Different kinds of inoculation volume (5, 10, 15%) have shown to have much

influence on acid production and viable cell counts of Kefir, but the different
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fermentation temperature (20, 25, 30C) did not affect. With the use of 15% Kefir
grain, pH value of the Kefir decreased to 4.5 within 12 hours while the result
with 109 and 5% Kefir grain required 12-48 hours and 12-72 hours, respectively.
During the survey of taste likeness for sour taste of yoghurt, 71.1% respondent
(303 persons) from 426 persons answered 'the good’ about yoghurt sour taste.
Strawberry was shown to have most preference for yoghurt additives (30.3%
respondent). Three Kefir grains of A, H, I among the 6 Kefir grains A, B, F, H,
I, J have shown the best overall scores in sensory evaluation of Kefir produced
by using Kefir grain. The growth rate of Kefir grain increased by the less
inoculation volume and by the higher fermentation temperature from 20C to 30T,
but fermentation temperature of 35C brought a decrease. Addition of sugar to
the milk also brought the effect of increasing growth rate of Kefir grain. Freeze
drying method was found as the best preservation method of Kefir grain to
preserve grain form and acid producing ability. Freezing temperature (at -20C)
was also found as a good method to preserve Kefir grain, but preservation at
5T in refrigerator was not a good method for preservation of Kefir grain. Kefir
was found to have the ability to inhibit the growth of pathogenic
microorganisms, such as Salmonella typhimurium, Pseudomonas aeruginosa and
Bacillus cereus. Anti—-microbial activity of Kefir grain type A and H were
greater than the other types. Cytotoxicity of Kefir on the colon cancer cell line
SNU-C4 was estimated as 300 pg/ml for ICsy ani-wmor effect of Kefir and Kefir
grain type A and H on tumor (Sarcoma 180), which were injected to mouse and

was tested, but have not shown noticeable anti—tumor effects.
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A2Ad =l Zeid 48

3} acetaldehyde?] H]&o] 3119 wo]x| gk f upF2 sk ok AJFo] Basghs Aysia
Atk

O A FaF9 F714F 2L flavor A4kl #Hgk A3 3 (Guzel-Seydim 5, 2000%
Guzel-Seydim &, 2000"), #A¥ ARl 9% FFLgol] #3 Ay 2us}t A
(Athanasiadis &, 1999), AHL] A=x, F&, vAE a2 Ao #s +d
(Kroger, 1993), Fv]2= 2 AH ] Az, = AE2H, 9% 2 A58
et A E] AUlEa g vH(Mann, 1989).

O A= dyrxor AT E3dE dUedeE Adoex d4yA e
(Farnworth, 1999), A#H <] 17 7|5Add &3t FA4Q0 AFdAF A= Ay %
AH ke & 28] Tk AgAF Aol (Garrote 5, 2000; Morgan %,
2000; Shimizu &, 1999; Takanashi and Kawakami, 1999).

O A fakt 2 A AFe FEAWe] A ek AP (Kubo 5, 19925
Yoon %, 1999), 3-¢tAlo] #3k A& (Furukawa %, 1990)3 cholesterol assimilation
activity(Tamai %, 1996; Vujicic %, 1992; Yoon %5, 1998) % host immune
response?] Ao B3 A (Furukawa, 1996)3 2& 79 mAE 5& Ay A&
o] 7ls el #e A7 ARt Hx Hdrh

O A 2R o] &3 7t AW AEze mol A @Wo] o] FojxaL )
oo, B2 yeksdA A7 AREHAAA Sl A adglEe]l FHHAA AR
TF F2Xo] o]FoJH I (Angulo 5, 1993; Ching and Lin, 1999; Chin %, 1999;
Libudzisz and Piatkiewicz, 1990; Motaghi &, 1997; Neve, 1992; Ohara %, 1997;
Pintado &, 1996; Rea &, 1996, Takizawa s, 1994, Takizawa, 1998, Wyder -,
1997; Wyder and Puhan, 1997; Yoshida and Toyoshima, 1994; Zhang &, 1998).
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O AH2HJNeZTE Fejd B Fibdte 5P B dszged gk A
o] AA =Y (Leori and Pidoux, 1993 Leori and Pidoux, 1993 Leori and
Courcouz, 1996), AN ZHE ®ZH Lactobacillus kefiranofaciens2 B
—galactosidase & Ao B3 FA7F o] Fol A th(Itoh %, 1992).

O Lactobacilluse A 1eIoz=RY 23 F+ de vAAE Ao w3
A7 Aar, AN H AdEeFe A wE TEREG B3 HAY
(Garrote &, 1998) 1] il lactoses WEA7|A & ARE o] &3 AH Az &
gk AF7F J A THKwak 5, 1996).

O AHAZYSANL polysaccharide?] LFS  kefiraneZ FAFO Ade=d,
exopolysaccharide€! kefiran®] AAtx7A ZAF A3 o] 428 5 A H(Micheli %, 1999).

O =4 FZ M F Aol s 1991-1992 2del 2 A “DEFAES] Ak 2 F4
A e AG(H T, 1919k “RgAF AFRE ST T MLATE 5
1992)"% Fdate Fo] 93 AFygow AFHY Aite] #E ATFE A xT uprt

ol A9 A= otdel o] HrA® ok 7 Utk
- FAESEH AT 2y B A Ax8 o AR 7Hs 3 Lactobacillus

)

-

lactis ¥t9] A

- AV aYRleREY aRdEF] T % 54
- A%¥ Lactobacillus lactis <}
O ols A7A Exid MAdE &
g BHEAE F7F gle GRS 7P 7] wiitel Al 2ERls o] &8hA %71
st o, ol AFATLE f
JANA = AFE-o] ThselAINE URE TR A= AFEo] o] %
CmERA ARk TR el A Al E FYEtel EHA ASE Az
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o AlE el FEEhA S AL LAY AEAl FEEel
adelS gxg 7MW 2 (Nikon Coolpix 950)2 2| @4 A= o
of Al 1A
Cell Master(CM-100, Iuchi, Japan)& o¢]&3le] #Asst11, 0.1% HAEF=Z 10°
10°, 10° 3148 t}s SPC, MRS, M17, Rogosa, APT 3 W)= (Difco, USA)9|
Lbsto] 30TColA 24417 wieket & FRY Rl whep dwkAld g
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54 kitel API 50 CHL(Biomerieux, France)<

ol&3ste] MAE FA4S T F AAZULY A= AFEAE AT

A 24 AHIHRJE o] &3 A ATHAZE Al~" i
L A ZA7kAz Al2g s 98 A aeds o] &3 ASAZAE
Aol A, B, F, H, I, J type Al#1eQlE 5, 10, 15% HF(w/v)g F 0,
3, 6,9, 12, 24, 48, 72N 7rel Ag&HZF st pH, -FAHFS(BCPHIA]), aerobic
bacteria(petrifilm)<7, yeast(petrifilm)& =439t T3 HF: F 0, 3, 6, 9, 12,
24N 7 A = 20, 25, 30CoA HEA T3, HFSE 244 7ol A 7241 7F 7HA] &= 10T

oA SAATEA s
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FRA( )
A )
A )
FR( )
AL )
ATL( )

5. Adte] 27 EE HH WNEE?
FAE AL HET( )
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AFdel 3+ A o] )
Sdo] sk A o] A )
e v g )
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ZolF AT oA E Tl
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6. a=Ee] Aol g Aske olae?

ets] Fobgrh( )
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oFF Foldrh( )
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&= Th(

Bk )

)

2( )

AR5 (

)

)

)

ofw elo] Apg Frha AZa et
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A2 elS o]gsle] Az AHY Vs HsHA
AR 1l e Afol 5% HEShel 25COIA 2447 WFska 10T A 48

ARk SAstel ARE AzAAT ARE ANE H20h Ze BEAA AEAE o
galo] FRAFNRATY DAL BEPAE NS AN 134 B
S = B 829 e Fido] Hrhskal

F 2. HS5HA AL E BFAA HAEA

o

45 H A AEA

Cc >y >y )y ¢ > )y )y >y oy
3] 2 g s =5
2. WA (flavor)9] 7|5%
Cc >y >y )y > >y )y >y )y
3] 2 g s =5
3. FHtaste)d] 712 =
Cc >y > )y > >y oy >y )y
Has] #& s 3] &
2EHHE o] &3t Axd A G v&S AAs7] A 23 #AsH
AL AR, 1 B AAE wEe s sol Bask uael 243 A5 gl

9% AP dFoE & BEAA o FolAh BsAel ol gH A Az
= ANIAAE ol gete] WE AWE AR Agste] A¥E BEUT ANE
WS )3l 909 Aol 2%6] BAR e MAES, 4, 79 Hrbstel wksta



o] A& 4T WA ¥ol overnightd ths THOE %5 278 7FHA 100C7}F
¥ Fo] 308 AFd hol 4% AF2BEHE Ho] 25CelA wEGTE ol

e 27 JFE 7Y pHF 458 % A wf yste] #e AN AlRE AR
o

A ~EE S o] &3le] Az Ao 33 ATHAIE 23 AT AN A
gy AHES wee= A2, H I type)S o] &dte] AHE Ax3 e s
oA AHAE 2EER AlEste AHE AxsA olw AH8E $fF+ 2

]_
Abell A ARG $-FE e WWo s Alxste] ARSIt B AT £ 4 3|AL
x3 QT2EZS xR AR Th

A 3A AR BRaAad
Al 1Rl SAE A =
7h AS AzA SAGAZE Ay SAC vXE dF 2AF A9
A AzxA sAGAZE A2 SA vA= FEFS Loty fste] Bo
F typee] A¥2e]9S 5 10, 15% AlF 200mlol A3 3, SAuFe] 45, e
ol A 24AZF g F ATeA 12A3F A, HsA ko] A, g2l
24A12F v Fskai Tk wiekol Eubd Il A AL, Tl Alfrell Al sk
U A 2 daewrt Adaddde] SAF nAe 9% 24 A9
HEFol AdadAe] FA T vA= FFS FAE7] Hste] Be F otyped 7
¥ 29 QlE 100ml F-frell 5, 10, 15%(w/w) FEsto] 25Tl A 48A17F v <f - A ¥
a8ds B2 An FAE SO Haerrt Aadly SAd nAe= o
e dotr7] 9o 9omle] Aldg Aol AFLH] A B, F, H I 2 J type?
AH 1 5g HEsEA L, 20, 25 30, 35C2] wviF7|olAl 24A7F wfFdt & 0,
24, 48, T2/ 7F F AH 1A FAE SAH S
ok BAE Aot wE Al SAY A AE 0 AR 10% 3

22 10% 3+ &Xx]f+sucrose 3%, 10% 3+ x| f-+lactose 3%, 10% 3+

iz

)
i)

x4 A

e

g

A f-+glucose 3%+galactose 3%t S TAE H7F viAE AX T, 121CoA
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, A B, F, H I J typed ZA¥2d2S 95mle] Z+ vix|o] 5g HEdte] 2
C, 48A1ZF w3 A 2zAe FAE SAHSA

Ad e Ag4d 44
7h Al e Aol Al FH 2 EaeHd A= F
AR adde] #dxx9 2 A% 5 AAadde] dei7t e243x A9 o
oF o] Hddo] He=A EF A F AIdE ol &F A AxA YT
gl 22 WaeHS WA dopry] fsto] Al AFE dde HA
stk WA ARG AR FE A oAFE Lotry] ffste] A A,
B, F, H I J type 27} 370g¥ < &4=2A# 1000ml¢t 3 3to] 20 X 30cme] 3

fol Hol FAAZIE ol gete] FAAE AW F SAAEE AN ol &

gto]l AN E Ax RS W Ao et FAHE=A B A 2
o] AFLPL A adS -20TolA 6702 & Ferd 3 (10%
A 100mls H7FehH) A 2eels 670 ¢ deRd 3 A, (10% L EA
100mlS& 7Feh) A3 2l 3/14E st AR AE AS Ad&s A F Al
of HFato]l 25TelA FaA7IAA AN s8He FAHSAT. £ s21x AT
AR NS 370E Foll Aol JFeto] AABE 599 SAH H A2
PR =S dFsdT. W, Yed Ayl A8 e 24d2 33 A
g 5 AA skt

U sd2dx A - 5o A vAdE e 54 0 2 5o T
Hzalel mAE o] WskE dotry] ffste] s A¥ 2HUdS 47 1g4
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g 10ml 3A A(pepton dilution buffer)e] %o} standard
homogenizerE ©]€3te] homogenization A7l th& pepton dilution buffere]l 10

10°, 10°c.2 A8 e 7tz o2 oAl 7kx 9 sl (PCA, MRS, M17, Rogosa,
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APT)OlA sd0x Ho| At Avts 9 58 w535 SAsAT

3. A% Az7Ae A

A Qe olgd A¥ AzsA A4 ARLAAL o] &7 A5 A
AAz Azsd AL AEANE Bz sle] Aud BEel Yoo ABAsow
AedEs aww wEs] RuE ndee] 24 Ase AR AZINAE AF 7]
AAZ 8o o= she] A% a4

A4 A B A aele dAd B TS 24 A

L A WAl gk aatd ZALGn vitro test)

M A7 Aol FHE A 2HUdES 577‘0”—1‘1 L&kl wet 6%
FE A AlsolA Fde Aol A7 5%H HEE T 25TolA 2443
HjFstel AHE Azt AHZHANES E23 AHE 3500 rpmell A 10&7T
QARG ASdy o2 0.2um, syringe filter®Z AW o] ¥3d A5 oHS zkzk A %3}
of gt A& Aol AR&stdoh Aol AMEE WU mAES Table 39 2
otar, ztzbel FHAujA oA 0D. 0.8+ 2 wjgsle] ALgator A Hrbe
paper disc WH o= HA e Th
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Table 3. Kinds of media and growth temperature of pathogenic microorganismms

Pathogenic Microorganisms Media (Growth Temperature)
Escherichia coli O157:H7 ATCC 43894 Trypticase soybean broth (37C)
Staphlyococcus aureus KFRI 188 Nutrient broth (37C)

Salmonella typhimurium KFRI 251 Nutrient broth (37C)
Pseudomonas auruginosa KFRI 190 Nutrient broth (37C)

Bacillus cereus KFRI 181 Nutrient broth (307C)

Candida albicans KFRI 432 YM broth (25TC)

Listeria monocytogenes KFRI 799 Brain heart infusion broth (37C)

$ A¥ BFYF paper discHHolA F& FqHEHE EH A1
Aurstel Azd AHE orl AFol 5% HEFeta, HUA MAYES 10° cfu/mL F
TOoZ A HES v 1, 2, 3, 6,9, 12, 16, 20€ Al A =& 2 FH st pHe dnt
A 2 BHAd mASFE SAHSIAY. BAAd "AEES Escherichia coli
0157:H7 ATCC 438949} Listeria monocytogenes KFRI 799, Z18] 3L Staphylococcus
aureus KFRI 183 5 AF&-3}Th

A A 9E ol gt Az Ao AEHH A

e 5 ToA 8000 rpm (7,080 g)o = %ﬁt‘jﬁﬂg ST}, _]‘/F%] A ds
Whatman Filter paper No. 122 o] 339, oj3d 84S #+= &
A

[e)
B2 ARE g 2 AAEGS] $uES eesn d5H $EAS 3
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g2 Abgsilvh S H]Eﬂz‘—t— 2 2D SNU-C4E A 2523 (KCLB)
ol A EgWrel FBS 10% 7F ¥ RPMI 1640 wiA 2 3ol g4 Al wigatd
A 33 o) whEE T Ao Abgatgth. AEe FEE 1x10Y mL & 243
A 1802t GAIE R 3 A3 AlFE 20 96 well plated] #o] EF3 o, 37C
oA 3YZE COz wigF7]ol A kst & A ¥ formazane DMSO= 30#7F -&3f &t

Attt ELISA Reader® 540 nmoll A =43k ar, of 71 A mjA]o] Al EYE
A7 S wWe F3=E W gs NEY FHEE A

3AH H A2 FFFEY BAS AT sEAE

7h AlEEH 9 APT B AP AE AREad SRS
a2 AHLEY HO AE T2 242 15% HA7bead ASEad H 15% 3
74et ol FUtE FAAXS AFHERJ] HE 1% H7IS #22 o] HelAols
Az At HE2TF Elk(negative) ff2 GHEFS AHLENS FARIAY F
oAstA] & TR B, [ (posititive) HfS> SAZFT FAFEAL AW T R
42 F3tA] B} TH(Table 4).

U SEAY . FdFAIFe] 30.0~31.0gE v9-22(BALB/c mouse)E 150575
TFYste] S AFALATE FEAFHAA 797 HIAIN T AP AHEEA
=3 U}—Ori/‘}ﬁ(AIN-diet):‘Z:— HFEA o2 3t 2o)9} B FAFHad libitum) T3}
A, HF7 ](hght/dark cycle)= 12 A|Ztem FA3AT. vl A Fo
31.25+0.79gH < W dHHo = A T 309t Y wixEte 453 AFsATH
A @71 7 AT Aol dAFL 159 iy SH A

Al

i)
o
i)

o

3R
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Table 4. 438 F 9 FAAFTH AL AR E

2 o] i (n)* A AT (g) AbE AU &
A (28) 31.38+4.23 AREEd H 15% H7}
B (30) 30.67+4.42 ARdgd A 15% H7t
C (29) 31.25+3.97 At ged H 15% + FD 1% %7}
D (29) 32.48+5.16 Ok A U] Z st
E (28) 30.46+5.48 O A T Fe sk

* APuiA T
** QFA| 3 F=(Sarcoma 180) F+*

e QrAl 2 R Bl AT aY FHIVMN(EF HED)
ExS A9 /\]@ES A 32 5=(Sarcoma 180, 5x105/ml, 200ul)E BURR
Foi et

o ZARRE B A ARE, dHAbe, A7IFA, a9 G AA,
DRI (CEA), siF-Al S48 55 XARSH
T EA 79k aaF ettt @F 9 AR
(CEA, carcinoembryonic antigen) 7AAF= CEA kit(Bayer Co.)E ©]&3t9 ADVIA
Cenaur(Model No. Cenaur, USA) #4172 =43}t

2t BAIAY : @A I+= SAS packages ©]-&3t HPTT MeantSD.E
FAERL, AP BEAY FAAY F94S Duncan’s multiple range test=
A8
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M3 & oA dnp 3 0F
A 1A AR B4 B #EEA
1 AR e Fess 542
) AeH A7E Aol FHE AY TAEL FHEE Rt
10572 YirddaL, ol F e 544 duE Eeol= A= 670(A, B, F, H, [,
DE Awsgch. Fd3Ast FHA SHS Table 5 % Fig. 13 29 4
H A¥ a2#le ERFolgo] dol7E TAHNE B AL, R, §H, F
2 e o]l HARE R AT
Table 5. Morphology of kefir grains collected from Korean domestic area
Kefir grain Collected area Shape of kefir grain
Bucheon, Gyeonggi-do Villus shape
B Toekyewon, Gyeonggi-do Grape shape
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 shape + Leaf shape
F Bundang, Gyeonggi-do Leaf shape
G Seoul Villus shape
H Seoul Hulled millet shape
I Purchased from K Company Hulled millet shape
J Uijeongbu, Gyeonggi-do Towel shape
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Kefir A Kefir B

2y

Yy
{24

Kefir D ] Kefir F

Kefir H Kefir ]

Fig. 2 Photographs of the collected Kefir grains in Korean domestic area

after 6 month fermentation

Fig. 32 7322l Agk HOl A&V ARlS HolFa v 952 AL
o HolF= wofr] 271 1 mm2A T3 FW LS HolFa

259 A 8% 2A S A ezA Hr]e] A7]= 5 pmEA et B

of Alxtol XSO = AL & F Aok 2y AR B FEliE dEH

A eggret.
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ZhAAZEI A 9 o AF 2R A 29 VA=

gh Ald 2 ql H 599 v E

Fig. 3. 719 28 A(7H, W 9 H(T, 2h9) A E R A AR
2. A2l nAE T SA
T A FE A 2ddS wAstete] 55 /2 HIA(SPC, MRS, M17,

Rogosa, APT stdufx])ol] 34 Z=wsle] Yelhd dubMdy gRE dge ar|z

Busle] A4e A7E Table 69 2ol dwbA#e Axdoz 10° cfu/ml 3
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o], AR E 10°~10" cfu/mL FFolth. Koroleva(1983)= #3 189l starter
% %24 homod BT FE7t 10°~10° cfu/mL BEol LA ZAATFS

0° cfu/mL, hetero® 2AbFare]l 10'~10° cfu/mL, &3 @Rk Zabate] 747}
10°~10° cfu/mL9] sE2 Soili o] AW Axgon At s, F

A8 An e MAE 34 Ass gabite] FEE olsh wmste] we ol

Table 6. Viable cells of bacteria and yeast in Kefir grains on various media

Kefir Grains
A B F H 1 J
Media

SPC 2.0x10° | 1.1x10° | 1.4x10% | 1.9x10° | 9.8x10" | 9.8x10’

MRS 2.8x10° | 2.7x10° | 2.5x10° | 3.4x10° | 8.8x10" | 1.6x10°

M17 24x10° | 6.9x10" | 1.8x10" | 1.1x10° <10 3.5x10’

Bacteria

Rogosa | 3.6x10° | 9.6x10" | 2.7x10° | 2.9x10° | 9.0x10" | 2.0x10°

APT 22x107 | 8.8x10" | 1.4x10" | 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 3.9x107 | 4.0x10° | 5.8x10° | 1.2x10° | 6.9x10° | 1.0x10°

M17 4.6x10" | 4.8x10° | 1.1x10° | 1.3x10° | 3.6x10° | 1.4x10°
Yeast

Rogosa | 8.1x10° | 3.9x10° | 6.5x10° | 2.2x10° | 9.1x107 | 1.6x10°

APT 5.9x10° | 4.2x10° | 1.1x10° | 1.7x10° | 3.7x10° | 3.4x10°

petrifilm” | 4.0x10" | 1.8x10" | 5.5x10" | 1.7x10° | 4.5x10" | 5.2x10’

D petrifilm for aerobic bacteria (3M, USA)
? petrifilm for yeast & mold (3M, USA)
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3o ALY MAE T4 2 FF A
AH 2o dF5S57go] AFEEHAE SPC shdul A 258 40-5070] &=
g Bl Hde] BE FRYE &F wyste] 1AHew e FH aF d
} Gram 94, Catalase FAA}, Oxidase #HAIS 2Asle] HAE FHS
G, 238 o ® AT nAE T kitel API 50 CHL(Biomerieux, France)
SAS ¥ A= Table 794 BHoAFE AR 2 6579
AH d el 25 Lactobacillus fermentum ©] 7P 3 Fo=z ol qon =1
o] HAHE&S BAY. ¥bH Leuconostoc spp.S¢ Lactococcus spp.© Ot AFRHo]
AEHQ =, AHATEST Lactococcus lactis subsp. lactis7} TS24 ZAAA o2 A

L Zolgtar WHEI Simova(2002)e] AFel= tE A¥E B
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Table 7. Percent(%) occurrence of microbial flora from Kefir grains

Type Identification of isolated bacteria cl(:]l(())h(i)js %
Lactobacillus fermentum 17 414
( 4?)1) Lactobacillus brevis 22 53.7
Unidentified bacteria 2 4.9
Lactobacillus fermentum 31 66.0

B Leuconostoc lactis 1 2.1
(47) Lactococcus lactis subsp. lactis 1 2.1
Unidentified bacteria 14 29.8
Lactobacillus fermentum 28 53.9

. Leuconostoc mesenteroides subsp. mesenteroides 3 5.8
(52) Lactobacillus brevis 1 1.9
Unidentified bacteria 20 38.4
Lactobacillus fermentum 40 80.0
H Lactobacillus brevis 6 12.0
(50) Leuconostoc mesenteroides subsp. mesenteroides 3 6.0
Unidentified bacteria 2 4.0
Lactobacillus fermentum 50 87.7
Leuconostoc lactis 1 1.8

I Lactobacillus brevis 2 3.5
(57) Lactococcus lactis subsp. lactis 1 1.8
Leuconostoc mesenteroides subsp. mesenteroides 1 1.7
Unidentified bacteria 2 3.5
Lactobacillus fermentum 25 64.1

( 3J9) Labtobacillus brevis 4 10.3
Unidentified bacteria 10 25.6

Y total number of the isolated colonies on SPC agar plates
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A2 A AHZYAL o] &3 A AIIAZ A" s

L A% A7kl Mg At g AR agAL o8 A Axdd

Aw e Q1E o] &3 A¥e] ATpAlE AAES AfEet] flste] Al 1w
A FTolAM dHez Addtd A B, F.H L J 67FA9] A2l HEZEG, 10,
15%)°ll whebA 12l 20, 25, 30C ] 37HA Rl glojAfe] 97pA] Wizl 9
g AF Az APS F Ade & A E 25749 Fig. 4914 Fig. 157hA4 1B
FE A 2o ® 8olA & 167k4E 3744 Al add HEZG, 10, 15%)E 2
AI7FA R 2520, 25, 30C)ell A 2441 R AL F 10TelAM 48417 =417
S pH o A4 o] FHAE RejFa vy 3 17014 & 257hA ol A
=67k Ad addEE JFFEG, 10, 15%)E @
(20, 25, 30C)ell A 24A1%F LEA 7|3 10T A 48213 &4 AZS w daet &4

PN

712 & AAbt e, dukAleg 1Ela R ¥EE BoFa At Fig. 4004
il

" 2E AT A, B, F, H L Do AFF6, 10, 15%)E =2 3k ®isgrt

o7} A& & F UMt F, BE AU FFH oA 15% HE SIS W
T gz Agdgle]l 12412 olulel pH7E 45 olat® "ojxu A AskE Fho] 1
ZA7ko]l H ek vkl A2 elS 10% FEEUS W= pHF 457 57 feiA

T 12748 Algte]l 2854, 5% HE skle W 1272 Abe] 28d S YL
A 4 = Atk Fig. 5, 7, 9, 11, 13, 15014 RoAFa g Azto] wrael <477k
T B ERASFY Ao JoME HEHER aguy dgersdyE g3

(lag phase) fl°] HlZ A %47](log phase)® d@ol7l= A$7F Bk 2447k oo
oln] A=A 7](stationary phase)& 3 AFH7|(death phase)®Z HA=E H97F B

om oluodE= 10T =477 Fd= oL G243 #49 &S RoF3m Q).

,40,



Table 8. A# ¥ A, B, F, H, 1, J types Alfrell 5% E st 20Tl Al 2445k

uk

EA71AL 10Tl A 48A13F /3 A1 7]= &<tel pHeE A Ao W3}

Tz
o 1

A

B

H

I

J

pH

)

SRRy

(%

=

puy
a

-

N

pH

HAas

ful

(%)

pH

pH

)

¢

o,

~
-,
k1

A
X
S

pH

S|
al

4w

(%)

pH

o

P

o,

>
>,
k1

A
X
S

6.48

0.45

6.37

0.41

6.42

6.58

0.49

6.27

0.43

6.39

0.36

6.0

0.50

5.99

0.49

5.96

6.12

0.49

5.87

0.45

6.02

0.45

5.58

0.54

5.81

0.52

5.50

0.81

0.52

5.64

0.49

5.76

0.42

5.20

0.59

0.47

0.54

5.49

5.65

0.49

5.56

0.50

5.51

0.50

5.26

0.67

5.54

0.58

5.40

5.09

0.63

5.26

0.54

0.41

0.52

5.15

0.85

4.80

0.88

5.02

0.28

0.65

4.70

0.90

4.99

0.68

447

0.90

4.52

0.92

4.58

4.49

0.68

4.32

0.96

4.56

0.76

4.0

0.94

3.91

0.94

4.36

3.70

0.76

3.85

1.03

4.20

0.81

Table 9. AlH 1S A, B, F,

g Al 7|3 10T oA 48A13F A A7

L
R

H, I J types Aol 5%FH F38F0] 25TColA] 244 3F

Fohe] pHsh 44wl s}

er>
o K1

e

>
o~

B

F

I

—

pH

pH

44

(%)

pH

444

%)

k1

—~

pH

pH

S|
S|

Xé A}

fu

(%)

H

pH

2

—~
X
S

o
2
H

6.46

6.40

0.23

6.74

0.18

6.41

6.38

0.16

6.30

0.22

5.98

6.07

0.29

6.24

0.23

6.05

6.12

0.25

6.23

0.31

5.44

5.80

0.38

5.78

0.32

5.57

5.82

0.32

5.91

0.29

Ol w | O

5.39

5.26

0.45

5.48

0.45

5.13

5.42

0.41

5.49

0.40

5.10

5.05

0.49

5.28

0.50

4.88

5.10

0.49

5.29

0.43

4.78

4.58

0.54

4.67

0.77

4.38

4.16

0.65

452

0.61

4.33

4.26

0.88

434

0.90

411

4.0

0.99

4.10

097

4.01

4.00

1.01

411

1.13

4.06

3.93

1.10

4.0

1.05

,41,




Table 10. A1# 28 A, B, F, H, I, J types Aol 5%% Fate] 30Tl A 2443t

HEAZ)AL 10T A 48413 A7) = &¢ke] pHel A gakme] w3t

B F H I J

AR AT

pH ;(

Mo
o 1
>

1 i | | |
p p (%) P ( p (

6.20| 032 |6.12] 032 [6.22| 029 |6.22| 0.27 |6.33| 036 |6.24| 0.27
596| 038 |598| 0.32 [595] 034 |594| 032 (591 - 5.95 -
5.75] 0.40 |5.83] 0.36 [5.78] 036 |5.35| 0.54 |5.28| 0.63 |530| 0.54
5.27| 047 528 047 (530| 049 |4.74] 054 (49| 063 |527 -
12 1449 081 (4.83] 0.61 |4.56| 0.65 [448| 0.63 |4.87| 063 |5.03| 0.63
24 14.34] 092 |453| 086 |4.33| 096 |4.12] 0.72 |413] 045 |4.36| 0.81
48 (4.10] 094 |4.15[ 090 ([4.00| 097 |3.97| 090 [3.87| 090 |4.03| 0.99
72 (4.04] 096 [4.09] 099 |[398] 097 |3.90| 099 [3.83] 1.26 |3.93| 0.99

Table 11. A2 <l A, B, F, H, I, J types Aol 10%HE3Fe] 20T A 244 7¢

WEATIAL 10Tl A 4823 X171 &kl pHeF A AgAt=e] wst

B F H I

44

(%)

—

er>
o K1
=

19
=
)
o
~
>,
H

AT AR 2 A Ab

og) | PH | T(og) | PH | T(og) | PH

(il
H
a
o
2
H

>
o~
s

pH

o
c

ke}

=

pH

A
~
X
S

6.0 032 58] 027 599 029 [6.01| 0.23 |5.89| 0.34 [6.12]| 0.27
5.83| 036 |576| 0.36 |[5.77] 034 |5.73| 0.36 [5.775| 038 |5.87| 0.36
543 049 |567| 041 [569| 043 |565| 040 [5.70| 043 |569| 043
5.36| 050 |537| 049 [548| 045 |539| 0.56 (530 058 |521| 0.56
12 1497 0.74 (491| 058 |4.81| 0.67 |4.78| 0.72 |4.74| 063 |4.65| 0.72
24 14.26| 094 (426 0.79 |4.32| 086 |4.26| 0.8 [437| 068 |4.24| 0.83
48 4.0 1.14 |398| 096 |[393| 1.06 |40| 1.05 (421 1.14 |4.09| 1.03
72 |3.85] 126 |3.84 1.08 [3.89| 1.15 |3.87| 1.15 (392 1.14 |3.86| 1.10

Ol w | O

,42,



Tablel2. A# 1H <A A, B, F, H, I, J types Al-frell 10%5 & 3sko] 25Tl A 244 ¢

uk

FA71AL 10Tl A 48A13F s/d Al 7]= &<tel pHet A A= e] W3}

Tz
o 1

A

B

H

I

J

pH

)

SRRy

(%

=

puy
a

-

N

pH

HAas

(%)

pH

pH

)

¢

o,

~
-,
k1

A
X
S

pH

S|
al

4w

(%)

pH

¥
al

A=

s

(%)

6.12

0.27

6.20

0.27

6.47

6.20

0.45

6.48

0.20

6.20

0.47

5.79

0.41

5.68

0.43

5.71

5.60

0.50

5.75

0.38

5.57

0.52

5.34

0.52

5.29

0.54

5.43

4.99

0.4

5.52

0.52

513

0.56

4.79

0.59

4.86

0.63

498

473

0.4

5.03

0.70

4.82

0.59

4.40

0.72

4.32

0.61

457

4.37

0.65

4.68

0.67

4.63

0.63

3.92

0.94

3.83

1.03

3.99

3.97

0.76

4.03

1.01

412

1.14

3.99

1.14

3.67

1.23

3.80

3.75

1.50

3.78

1.21

3.80

1.23

3.50

1.35

3.61

1.26

3.71

3.69

1.62

3.64

1.24

3.51

1.28

Table 13.

A 28] A, B, F, H, I ] types Aol 10%5 3kl 30Tl A 2441 3F

WEATIIL 10Tl A 4823 X171 &kl pHeF A Agat=e] wst

er>
o K1

e

>
o~

=

B

F

I

J

pH

)
o

~
>,
H

c

~ N
o

[

=

44

(%)

pH

44

%)

—~

pH

pH

S|
S|

Xé A}

fu

(%)

H

pH

] 7
]

6.01

0.27

6.0

0.29

5.95

0.25

5.98

5.95

0.27

6.09

0.22

5.72

0.34

5.87

0.36

5.89

0.34

5.87

5.84

0.41

5.89

0.34

548

0.41

5.71

0.41

5.69

0.38

5.73

5.75

0.49

5.63

0.41

Ol w | O

5.30

0.52

5.68

0.43

5.61

0.41

5.60

5.47

0.52

5.50

0.47

4.99

0.59

5.43

0.49

5.48

0.45

5.47

5.28

0.54

5.44

0.50

412

1.01

4.65

0.83

472

0.67

4.60

4.55

0.72

4.55

0.81

3.75

1.69

412

141

4.08

1.10

3.96

4.03

1.41

4.05

1.24

3.43

2.45

3.95

1.78

3.55

1.55

3.58

3.54

1.82

3.96

1.64

,43,




Table 14. A1H 28l A, B, F, H, I, J types Aol 15%5 st 20Tl A 244]1F

LEATIIL 10Tl A 4827 A 71 &eke] pHeb A Agat=e] st

o>

H

I

J

pH

)
o

-

,\
X
S

pH

() | PH

)

4w

%)

—~

pH

pH

6.13

0.29

6.12

6.0

6.15

0.31

6.1

6.1

5.67

0.36

5.74

5.66

542

0.34

541

0.38

5.69

0.41

4.88

0.45

4.71

5.0

4.96

0.50

4.85

0.47

5.0

0.50

443

0.70

4.62

448

447

0.63

4.39

0.54

4.87

0.81

413

0.83

4.0

4.19

4.32

0.77

4.02

0.63

4.34

1.06

3.95

0.90

3.74

3.90

3.99

0.88

3.86

0.85

4.25

1.23

3.67

1.24

3.67

3.83

3.81

141

3.73

1.14

3.92

177

3.5

1.57

3.58

3.62

3.70

1.55

3.52

1.57

3.67

2.38

Table 15. A1H 28l A, B, F, H, I, J types Aol 15%5 st 25Tl A 244]1F

WEAI T 10TAA 48A7 SN Feke] pHet AAaEe] Wl

!
oXl A

g

>
o

o>

B

I

pH

)
o

¢

,\
X
S

pH

pH

06 | PH

pH

pH

SR RL

%)

—

6.3

0.22

6.23

6.12

6.0

5.92

5.90

0.41

5.0

0.59

4.96

4.98

4.97

4.97

471

0.63

4.31

0.72

4.04

3.99

4.2

3.98

3.84

1.14

O [ |w | O

3.97

0.86

3.87

3.53

3.83

3.69

3.59

1.64

3.71

1.06

3.99

3.42

3.70

3.43

341

2.31

3.97

1.21

3.93

3.03

3.52

3.37

3.30

2.52

3.28

1.37

3.48

2.99

3.50

3.28

3.25

2.96

3.17

1.48

3.39

291

3.39

3.23

3.20

2.65

,44,




Table 16. AH 1?1 A, B, F, H, [, J types Al+rell 15% 75 & 3to] 30Tl A 244 1F

LEATIIL 10Tl A 4827 A 71 &eke] pHeb A Agat=e] st

gfg A B F H I J

0 |1598| 031 [596| 029 |6.0| 031 |589| 031 |595] 031 ([598| 0.34
3 |513| 047 [524] 052 |525| 054 [5.07| 045 |531| 050 ([528| 0.41
6 47| 058 |4.61| 0.72 |438] 1.10 |454| 056 (469 061 |4.76 0.81
9 (41| 063 |40 151 |391| 126 |4.25| 1.03 [417] 083 |4.15| 141

12 {395 0.72 |3.88] 1.68 |3.60( 141 (396, 1.14 |3.84] 114 |3.96| 1.53
24 1367 121 |359| 214 |3.43| 160 |3.53] 160 |3.28| 024 |[3.50| 1.80
48 (350 1.69 |3.34| 238 |[3.01| 1.80 |3.20{ 1.71 (317 151 |3.42] 252
72 30| 225 |312| 3.06 (275 2.16 |299| 214 (298| 195 |3.20] 276

Table 17. Z1H1d¢l A, B, F, H, I, ] type2 Al-oll 5% 8 F3e] 20Tl A 244]7F
BEEAIZ1 T 10T oA 48X 7 A A 7= Bote] Z A, dwbAl <,
TR s

(LAB : Lactic acid bacteria, AB : Aerobic bacteria, Y : Yeast)

& A B F H I J

W\ |LAB| AB| Y [LAB|AB| Y |LAB|AB| Y |LAB|AB| Y |[LAB|AB| Y [LAB|AB| Y

= =

10°(10° [ 10*|10° | 10°| 10° | 10°| 10° | 10*| 10° | 10" | 10° | 10°| 10° | 10| 10° | 10°| 10°
107 10° [ 10| 10° | 10°| 10" | 10°| 10° | 10*| 107 | 10°| 10" | 10°| 10° | 10" | 10° | 10°| 10"
107107 (10| 10" | 10| 10° | 10°| 107 [ 10| 107 | 107 | 10° [ 10" | 107 [ 10°| 107 | 10" | 10"
10%]10% [ 10" 10® | 10%| 10° | 107 | 10° | 10°| 10° | 10| 10° | 107 | 10° | 10°| 10° | 10%| 10°
12 [10°]10”|10°|10” | 10°| 10" | 10°] 10| 10°| 10°| 10° | 10" | 10°| 107 | 107 | 107 | 107 | 10°
24 110%|10°[10°|10°| 107 | 10°| 107 | 10”| 10° | 10”| 107 | 107 | 10” | 107 | 10" | 107 |10'°| 10"
48 110%110"[ 107|107 10°| 10°| 10*| 10%| 10" | 10”{10™| 107 | 10° [10"| 10° | 10%| 107 | 10°
72 1107|10°[10° | 10" | 10" | 10°| 10" | 10| 10° | 10%| 107 | 10°| 10 | 107 | 10° | 107 | 10° | 10°

,45,



Table 18. AlH 11 A, B, F, H, [, J types Aol 5%5 <

Al 71aL 10Tl A 48417 A A 7]+ Fetel
ERgtFo W)
(LAB : Lactic acid bacteria, AB : Aerobic bacteria, Y : Yeast)

=

B Akt 4

sho] 25 Col A 2441 3F

2~

SY E

5 A B F H I J
t’%% LAB|AB| Y [LAB|AB| Y |LAB|AB| Y |[LAB|AB| Y (LAB|AB| Y |LAB|AB| Y
0 [10]10']10%|10*|10°[10°| 10| 10| 10" | 10°| 10" | 10*| 10*| 10" | 10° | 10" | 107 | 10°
3 |10°]10°[10*[10°|10%| 10%| 10* [ 10° [ 10°| 107 | 107 | 10° | 10° | 10° | 10°| 10° | 10* | 10°
6 [10°]10°[10"|10° [ 10®| 10" | 10°| 10° | 10°| 10%| 10® | 10° | 10° | 105| 10* | 10°| 10" | 10"
9 [10"|107{10°|10°[ 10" 10*|10°| 10" | 10°| 10%| 107 | 10° | 10°|107| 10° | 107 | 10° | 10"
12 [10%[10%]10°]10°| 10*{10° [ 105 10%| 10°| 10% [ 10 | 10" | 107 | 107| 10° [ 107 | 10° | 10"
24 110°10° {10710 107 10°] 10® [ 107 [ 10°| 10°| 10®| 107 | 10 [109| 10°| 10° | 107 | 10°
48 |10%]10%[10°[10%|10°|10°] 107 [ 10® [ 10" |10%| 10®| 107 | 10 [109| 107 | 10° | 107 | 10°
72 1107 10%[10° [ 10| 10%] 10°| 107 [ 10® [ 10°| 10°| 107 | 10° | 10® [108| 10°| 10® | 10° | 10"
Table 19. A 189l A, B, F, H, T, ] type Aol 5%8 %5t 30Tl A 2443
HF A 713 10CANA 48A1F A 7= Fete] ZAkdtg, AHbAl T,
BRI W3l
(LAB : Lactic acid bacteria, AB : Aerobic bacteria, Y : Yeast)
5 A B F H I J
f‘ji LAB|AB| Y |LAB|AB| Y |[LAB{AB]| Y |LAB|AB| Y |[LAB|AB| Y |LAB| AB Y
0 |10°|10*{10°[10"|10°|10°| 10" [ 10° [ 10* | 10°| 10" | 10° | 10* [ 10°| 10°| 10° | 10° | 10"
3 |10°110°[10°[10°|10%] 10%| 10° [ 10° [ 10% | 107 | 10% | 10° | 10° [ 10°| 10°] 107 | 107 | 10°
6 107|107 [10°]10°[ 107 10° [ 10°] 107 [ 10"| 107 [ 107 | 10° | 10®| 10” | 10° | 10%] 10® | 10°
9 |10*|10*[107[10" | 10®]|10°] 107 [ 10% | 10° | 10°| 10| 10° | 10® [ 107 | 10°| 10®| 10° | 10°
12 [10%110°| 107 10%| 107 {107 | 10%]| 10°| 10°| 107 [ 107 | 107 | 10°| 10° | 107 [ 107 | 107 | 107
24 11071107 [10°]10% [ 10%] 10° [ 10®| 10% [ 107 | 107 [ 10° | 107 | 10®| 10” | 107 | 10”| 10° | 107
48 |10%]10%[10°[ 10" | 107 10°] 107 {107 [ 10" | 10®] 107 | 10" | 10® [ 10%| 107 | 10° | 10® | 107
72 1107 10%[10° [ 10" | 107 10° | 10° [ 107 [ 10° | 10%| 10% | 10° | 10® [ 10%| 10°| 10®| 10° | 10°

,46,




Table 20. AH 2l A B, F, H I,
WFE Al 713 10Tl A 484
SR W)

(LAB : Lactic acid bacteria, AB : Aerobic bacteria, Y : Yeast)

J types Alfrol 10%5 F skl 20Tl Al 2441k
B EANTE Bedke] BATSE, AATES,

ian A B F H I ]
t‘%% LAB|AB| Y |LAB|AB| Y |LAB|AB| Y |LAB|AB| Y |LAB[AB| Y [LAB{AB| Y
A3t

10°(10° [ 10*|10° | 10°| 10° | 10*| 10° | 10| 10" | 10*| 10" | 10*| 10° | 10*| 10" | 10°| 10°
10°(10° [ 10| 10° | 10°| 10° | 10°| 10° | 10*| 10° | 10°| 10" | 10*| 10° | 10*| 10° | 10°| 10"
107107 [10°| 107 | 10| 10" | 10°| 107 | 10°| 10° | 10°| 10° | 10°| 107 [ 10°| 10° | 10" | 10"
10%]10% [ 10°] 10® | 10%| 10" | 107 | 10® | 10°| 10° | 10°| 10° | 10°| 10® [ 10°| 10 | 10%| 10°
12 [10%]107|10°] 107 | 10°|10° | 10| 107 | 10" | 10" | 107 | 10° | 107 | 107 | 107 | 10 | 10° | 10°
24 110”|10°{10"|10°| 107 | 10°] 107 | 10”| 10° | 10%| 10 | 10°| 10% | 10%| 10° | 107 | 107 | 10"
48 [10"|10°10"|10°]10%| 107 | 10*| 10%|10° | 10°| 107 | 10" | 107 | 10%| 10° [ 10" | 10° | 10°
72 1107|107 {10° | 10°]10°| 10°| 10*|107|10° | 10| 10% | 10°| 10" | 10" | 10° [ 10" | 10" | 10°

O[O |Ww | O

Table 21. Al 1#A A, B, F, H, I, J types Al 10%4HF3sFe] 25Tl A 242 7F
L E A7) 10Tl A 48A13F S A7)+ 59Fe] ZabatE, YnbAle
BERC] W)
(LAB : Lactic acid bacteria, AB : Aerobic bacteria, Y : Yeast)

A B F H I J

22 [LAB|AB| Y |LAB|AB| Y |LAB|AB| Y |[LAB|AB| Y |LAB|AB| Y |LAB|AB| Y
7

0 [10*]10*|10%|10°|10° [ 10°|10°|10*| 10° | 10° | 10" | 10*| 10°| 10 | 10° | 10°| 10*| 10°
3 [10°]10*]10*|10° | 10" [ 10" | 10°|10*| 10* | 10° | 10°| 10°| 10°| 10" | 103 | 10°| 10*| 10°
6 [10°]10°10°|10° | 10" 10*|10°|10°| 10" | 10°| 10°| 10°| 10°| 10" | 10" | 107 | 10°| 10"
9 [10"107{10°|10° | 10" [ 10" | 10°| 10°| 10* | 107 | 107 | 10°| 10°| 10° | 10" | 107 | 10°| 10°
12 {10%|10*[10°]10°|10°|10° | 107 | 107 | 10°| 10" | 10® | 10° | 107 | 10" | 10° | 107 | 10" | 10°
24 [10°]10”]10"| 10" | 10° [ 10°| 10%| 10%| 10° | 10® | 10° | 10" | 10" | 107 | 10° | 10%| 10" | 10"

48 110"°110"[10°] 10% [ 10®] 107 [ 107 | 10* | 107 | 10 [10°] 10" | 10®| 10" | 10° | 10”| 10° | 10°
72 110%110°[10°] 107 [ 107 10° | 107|107 | 10°| 10% | 10® | 10° | 10® | 107 | 10° | 10%| 10° | 10°
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Table 22. Al¥ 1#R1 A, B, F, H, I, J types Alfrell 10%3 &8k 30
A 713 10Tl A 48A1%F A 71+ skl ZAkets, o
aEgte] s
(LAB : Lactic acid bacteria,

AB : Aerobic bacteria, Y : Yeast)

of| A} 244 7F

(6
WA 4,

Ei A B F H I J

3;‘1 LAB|AB| Y |LAB|AB| Y |LAB|AB| Y |LAB|AB| Y |[LAB|AB| Y (LAB|AB| Y
0 [10*|10°[10%|10"|10°|10°|10*|10°| 10 | 10*|10° | 10°| 10* | 10°| 10° | 10" | 10° | 10°
3 [10°|10°]10*|10°|10° | 10°| 10° | 10°| 10* | 10°| 10° | 10" | 10° | 10°| 10* | 10°| 10° | 10°
6 [10°|10"[10°|10°]10°| 10" | 10°| 10" |10* | 10°| 10" | 10°|10° | 10" | 10° | 10°| 10" | 10"
9 [10*|10°{10°|10"|10"| 10" | 10" | 10%|10° | 10" | 10 | 10°| 10 | 10%| 10° | 10" | 10° | 10°
12 [10°]107| 10|10 | 10| 10° | 10®| 107 | 10°| 10®| 10° | 10" | 10°| 107 | 107 | 107 | 10° | 10°
24 110"110"}10°| 107 | 107 | 10°| 107 |10"| 10" | 10°|10™| 10" | 10” [10"| 10" | 107 |10'°| 10"
48 1107/ 10°10°|10°| 107 | 107 |10™|10"| 10° | 10°| 107 | 10°| 107 | 107 | 10° |10"| 107 | 10
72 110%|10°]10° | 10°] 107 | 10°| 107 | 10°| 10° | 10%| 107 | 10°| 10 | 10%| 10° | 107 | 10° | 10°
Table 23. A2 A, B, F, H, I, J typeS Aol 15%HF38k0] 20°Coll A 2447}

g A 713 10Tl A 48A17E A 7]= &9te] Ak, URkAl =,
axgtae] W
(LAB : Lactic acid bacteria, AB : Aerobic bacteria, Y : Yeast)
;;g A B F H I J

3;"; LAB|AB| Y [LAB|AB| Y |[LAB|AB| Y |[LAB[AB| Y |[LAB|AB| Y |LAB|AB| Y
0 [10%|10°[107|10"|10°|10°|10*|10°|10° | 10" | 10° | 10°| 10" | 10°| 10° | 10" | 10° | 10°
3 [10°|10°10"|10°|10°| 10°| 10° | 10°| 10" | 10°| 10° | 10" | 10° | 10°| 10" | 10°| 10" | 10°
6 [10°|10"(10°|10°|10"|10"|10°|10"|10° | 10"| 10" | 10°|10° | 10" |10° [ 10" | 10° | 10"
9 [10"|10°{10°|10"|10%|10°| 10" | 10%|10° | 10%| 10 | 10°| 10" | 10%| 10° | 10%| 107 | 10°
12 [10%]107|10°] 10 | 10”|10° | 10%| 10”7 | 10°| 10®| 10° | 10° | 10°| 107 | 107 | 107 |10"| 10°
24 110”|10°[10"|10°| 107 | 10°| 107 |10"| 10" | 10”|10™| 10" | 10” [10"| 10" | 107 |10'°| 10"
48 110%|10°]10°(10"]10"| 107 | 10°|10"| 10" | 107 {10"| 10" | 10 | 107 | 10° | 10%| 107 | 10°
72 110"|10°]10° | 10°] 107 | 10°| 10®| 10”| 10° | 107 | 10”7 | 10°| 10 | 10%| 10° | 107 | 10° | 10°
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Table 24. AlH14A A, B, F, H, I, J types Al 15%4HF3sF] 25T A 242 7F
WFE A7) 3L 10T A 48A1 7 AN 7= Feke]l Brbdtar, AHbA <,
ERgtFo W)

(LAB : Lactic acid bacteria, AB : Aerobic bacteria, Y : Yeast)

N
G A B F H I J
t‘%% LAB|AB| Y |[LAB|AB| Y |LAB|AB| Y |[LAB|AB| Y |[LAB|AB| Y |[LAB|AB| Y
A7

10*10* [ 10*| 10" | 10*| 10° | 10*| 10" | 10%| 10" | 10°| 107 | 10*| 10° [ 107 | 10" | 10*| 10°
10°(10° [ 10| 10° | 10°| 10° | 10| 10° | 10*| 10° | 10°| 10" | 10°| 10° | 10*| 10° | 10°| 10"
10°(10° [ 10*|10° | 10°| 10" | 10°| 10° | 10*| 107 | 107 | 10° | 10°| 107 [ 10°| 10° | 10" | 10°
10°( 107 [10°| 107 | 10" 10° | 10°| 107 | 10°| 10® | 10%| 10° | 107 | 10® | 10°| 107 | 10%| 10°
12 [10%]10%|10°] 10 | 10| 10° | 10°] 10 | 10°| 107 | 10° | 10° | 10° | 107 | 10° | 107 | 10° | 10"
24 1107|10°[10"| 107|107 | 10°| 107 | 10°| 10" | 10%{10™| 10" | 10” [10"| 10" | 107 |10'°| 10"
48 1107110"[ 107|107 [10™| 107 | 107 |10"| 10° | 10" | 107 | 10°| 10" | 107 | 10° [10"°|10'°| 10°
72 110%|10°10° | 10°] 107 | 10°| 10*| 10| 10° | 10" | 107 | 10°| 10" | 10%| 10° | 10%| 107 | 10°

O[O |Ww | O

Table 25. AAH2#A A, B, F, H, I, ] types Aol 15%HF3te] 30T A 244 3F
BEE A 712 10T oA 48X 7 A A 71 = Fote] ZAd, dutAlds 2
TR s

(LAB : Lactic acid bacteria, AB : Aerobic bacteria, Y : Yeast)

7 A B F H I ]

= LAB|AB| Y (LAB|AB| Y |[LAB|AB| Y |[LAB|AB| Y |LAB|AB| Y [LAB|AB| Y

10°]10°(10%| 10* | 10° | 10° | 10*| 10° | 10° | 10" | 10°| 10| 10*| 10° | 10° | 10" | 10° | 10”
10°110710%|10° | 10° | 10° | 10°| 10°| 10* | 10° [ 10°| 10*| 10° | 10° | 10" | 10°| 10°| 10°
107 [10%10*| 10° | 10° [ 10" | 107|107 | 10° | 107 [ 107 | 10| 10° | 107 | 10° | 10°| 10"
10°110”(10*| 10" | 10° [ 10°| 10%| 10*| 10° | 10® | 10%| 10°| 10" | 10® | 10° | 107 | 10%| 10°
12 1107|107 [10°|10*|10"| 10° | 10° | 10°| 107 | 107 | 107 | 107 | 10%| 107 | 10" | 10® | 10° | 10°
24 [10°(10"10° 107 (10" 10° [10"°|10"°| 107 | 10° [10"°| 10" | 107 | 107 | 107 | 107 |10™°| 10"
48 [10°]10%]107| 107|107 [ 107 | 10”{10"] 10° | 10° [10"°] 10°|10"|10'°| 10° | 107 | 107 | 10"

72 1107|107 [10°] 107 [ 10®] 10° | 10®] 10 [ 10°| 107 | 10® | 10° | 10° | 10” | 10° [ 10%| 107 | 10°
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3. A2 A S o] &5te] Az AT FeHA
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WA | 5.60+1.71° | 5.05£1.46" | 5.01+1.72" |5.43+1.60" | 5.46+1.41*" | 5.40+1.64"
B 5.17+1.89" | 3.82+1.74" | 3.39+1.84" | 4.90£1.75* | 5.00+1.69° | 4.68+1.83"
z# | 5551.67" |4.88+1.50™ | 4.51+1.48° | 559+1.45 |5.22+1.36™ | 5.15+1.45™
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¥ 29. AL HE o]&3td Axd AFHY 32 AeHA 23

A=
A H I QT EE
5 A

ol 5.42+1.52° 5.32+1.51" 4.39+1.86° 6.68+1.62"
R 5.19+1.66% 5.81+1.47 5.65+1.62 5.19+1.40

ut 5.35+1.72° 5.87+1.84 5.65+2.03" 3.45+1.73"

=4 571+1.35 5.97+1.49% 5.52+1.69° 4.35+1.87
3 5.39+1.75 6.16+1.51° 5.77+1.56 3.97+1.68"
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A3 A AaAAY BEAzd A
L AAZE] SAE 98 =0 24 249
AL AL AFA FFol Al Fol wek ALKz FAE shAE
b A Ecle] Bas feiAe Adie mE S5 Avadgds 719 & I8
7b ek wEkA A el SAE AT &4, visAdd e 9%, Tl w
3%, A= e 9% 283 b me 4F § oA 21s =
Abele A48E 3 sk ® 308 A 2 B F otypes ©]&3ho]
2

5
HlgAdol whg Ax e SAES vud 4843

flt
2
o

—
3
T
)
o\
ot
i3
fru
)
ox
e

¥ 30. AHZAY HFFE=E AHIALLE 43 A G stRE o
434 vsAdd e ALY FAF v

==

(Kefir grain A5 A, g/5Fml)

A 12l B F
T
A= 1<l
Az =4 H| 2] =4 H| 2]
5 % 0.018 0.025 0.025 0.036
10 % 0.015 0.019 0.019 0.032
15 % 0.013 0.018 0.016 0.032

A 2Rl e) "G, 10, 16%)0 wE Al zele] SA el mA= 9

Fe & o AAS Sotny] fskel Afol WEFFUE AW AN HFFHL 10

b

,68,



WA st9E e Ay FAE 4T FAXNE & 3lA BHogFu

Ak A Eele] HEHo] 5 10, 15% Lo A2 B type> TA&o] 7+
189, 165, 142%°]A3L F types TAl&°] ZH2Z 264, 219, 169% %A HE&F H &)
stol ol whel Al el FAEC] FoldS Al 4 AATHE 3D).

® 31 A¥EAY HEFF L AduEsgo gE FAZF v A A3
(A Ao FA, g

A H 28l
A5 % B F
A 5% 10% 15% 5% 10% 15%
a4
0 5 10 15 5 10 15
1 5.43 10.47 1551 5.58 11.21 16.32
2 561 10.81 16.45 5.94 11.89 17.28
3 5.86 11.26 16.88 6.41 12.86 18.19
4 6.25 11.81 17.51 6.76 13.34 1857
5 6.46 12.15 17.96 7.44 14.70 19.8
6 6.96 13 18.73 8.38 16.1 20.8
7 7.47 13.86 195 9.32 17.47 21.83
8 8.12 1472 20.07 10.57 18.83 22.96
9 8.77 15.58 20.67 11.82 20.30 24.11
10 9.47 16.48 21.24 1321 21.83 25.31
A2 g 165 142 264 219 169
A &(%)

[e]

A zeele] FAel mA & v

FAFE FAFe] FsHe 4TS mel FAoU BT WALEANHE o3

==

O
rfo

%o Qe dolrr] 9% APATE

.
N

g
fl

oSL’
mo
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T7F ATH

=

32).

¥ 32 G4 2EZAANMY AHFE T 12U FTAF H
AA AN FAF, %)

g 2%
20C 25C 30C 35T
AH 2w de] HEAT

Ohr 100 100 100 100

24hr 113 116 120 120

A 48hr 108 112 113 114
72hr 119 118 120 113

Ohr 100 100 100 100

24hr 108 108 112 110

b 48hr 113 113 115 108
72hr 117 119 119 107

Ohr 100 100 100 100

24hr 106 106 106 101

F 48hr 116 117 115 111
72hr 110 113 108 104

Ohr 100 100 100 100

24hr 107 109 111 125

H 48hr 111 114 116 117
72hr 113 120 118 115

Ohr 100 100 100 100

. 24hr 113 114 117 122
48hr 112 113 117 124

72hr 121 126 131 119

Ohr 100 100 100 100

24hr 111 111 121 120

] 48hr 115 115 123 119
72hr 118 123 128 113

SR Aobel mE A adele] EA% 24 A
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A= 7 33004 Ko

e e A2 SRl ofte F37 a3
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£ 33. AR H7M wE ALY SAZF 2A AF 2F
o] A S (%)

Kefir grain A I
g7} . ) i !
whole milk 102 105 110 116 117 118
skim milk 108 111 117 119 117 119
skim+lactose 3% 105 110 120 122 116 119
skim+sucrose 3% 107 115 118 122 119 126
skim+glucose
106 111 115 125 117 121
3%+galactose 3%

2. A% ele] A3y A3
AW e AFa7] SF g EeH BEe 271 slskel AR e

of WERd W aey sAxze 22 Rl uhE Ay rEele nE

TAAE A Fol= Gt glofAA @ A4 HAe
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¥ 34. 32743 AYadEHd £9 75 A (cfu/g)

2524

Aerobic Yeast

uj) =] SPC Rogosa . -
I (3M Petrifilm) | (3M Petrifilm)

A 4.8x10" 3.1x10" 3.5x10" 4.1x10°

1.1x107 5.7x10° 1.4x107 3.0x10°

F 2.1x10° 1.2x10° 2.7x10° 5.0x10°

H 1.1x10° 1.6x10° 1.2x10° 1.0x10°

I 2.0x107 1.5%10° 3.2x10° 3.2x10°

J 1.4x10° 1.6x10° 1.5%10° 1.2x10"

FAAZ o nAE WHIlE A A% FAAFN FAF dubA

A= Fig. 16014 HojF= A3 2ok 5579 wix = dwkAlst 9
2RO AdrE 4T A3 MI7% APT wjA A= & Al7EA] wiA B At
T ™

FAAZ F 10" XA AF A

=
j=9)
w
=
Q
0
o
7
&
=
2
rr
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| After freeze drying

O Before Freeze drying
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before and after freeze drying

Fig. 16. Viable cells of bacteria in kefir grains on various media
Fig. 17

gl

grstel 374

=
T

fsh

A

!

AR

el

YR TN 8~10Y¢ Fol= mA=

L

R

okt Kosikowski(1977)

2, AR el
%)

=

<

"

o))

A

171

A

AR 20Tl A 671€3F WE

,73,



s

B
L

3641

Ho
™

3l

X

Nd
e
Ho
=0
o]
w
ol

AL
00

B
!

%

BE

=0
R

T oA 7+
Kosikowski(1977)

=7

M

2t A zFE ¢l th(data not shown).

I

o

k

A 2EQle]

8ol A

gohal B

]

Pz

o
el
T
T
o}J
Mo
M

1o

of AH&

;OT
o

)

12~ 1874

o]

—_

,74,



Kefir grain A

0 6 12 18 24 .
time

—eo—refrigeration for 3 mon
—l—freezing for 6 mon
—@—freezing with skim milk for 6 mon

Kefir grain H

4
0 6 12 18 24 time

—e@—refrigeration for 3 mon

—ill— freezing for 6 mon

—@— freezing with skim milk for 6 mon

A(%

T

Ke fir grain |

0 6 12 18 24 time

—e®—refrigeration for 3 mon
—l—freezing for 6 mon
—@—freezing with skim milk for 6 mon

Fig.

17. Acid-producing activities of kefir grains according to

preservation methods
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A Az 71Ae] 74

Mg A Azx 7A= F A AvlE A elew, 2 71440 Liter)
o] AY-E 500(L) x 300(W) x 375(H) mm °]i 22 7|45 Liter)e] A¥-&
170(L) x 280(W) x 250(H) mm ©]lt}. Fig. 182 & 7|Al¢] AAEWE HoF1
Ak Z 1A 2 AL VA AEdEls Y8t AR Zolzh A=, s
e WS AR A @a B¢ 2xxd wbeA 71do] oty exxHo] 7h5E)
TE AZHAY. Fig. 19v AZd AAAZ 714 AA 2ES BHoFa
Fig. 20 40 Liter §71¢ AHA 7| AE 7}x 3L 1 Liter 73 Al A 19
S AFste] BEA7IAL 5 Liter &719 AHAZIIAE o]&3te] 200mle] Al
AHE HFeto] TELE 2B5CTE AR FAGL, SA42% 10CE g5 F3=

w Al A7 A W=k A A =S 7] e

IS
rlo
o
=)
Lo
e
f
2
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&-J
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o
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Fig. 18. 748 A% A x7]A1(40 Liter)e] AAI =W
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7h AR A 271 A (40L) HHF-E <5 u A Al 2= 7] A (40L)

e i

o A A =71 A (5L) ef. A A Z7]A(BL) HF-EF

Fig. 19. AIH A 271 A1(40 Liter, 5 Liter)®] A}zl
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————————— DAOL AAE7] ]kl 2k
—emememems DA IERIE FFT A Liter) o] =W}
(10% HZF, 40L AHAZ7] o]-&)
D 5L AW A z7] re] &=
AV S HEE - (200mD o] 2= st
(10% &, 5L A Azx7] o] &)

F FAEAL, sALE 10CE 239 FIUS
b A AZNA HF2=E9 AAAZE7]9 2=03

,79,



E

X
&
Se,
)
&
=)
o=
o
Ao
o
44
oX.
e,
o2t
ofN

o

A 5 A
1AM 9ol g dwA 24

Al WAFel WF FHFAL 2AFe7] fate] AT 2YASE Aol

qEao] Az AHs 94 Aacae o8 7

AL 774 HAA nAE] gt st FA S paper disc HoR #EI A=

R

O

Sh
Ac)
ol
ol
s
ne
rlo
oz
ofrl
_10
&
oz
offl
12
o

Table 350 HoFE= A3 2o} g Ade A3 Salmonella typhimurium,
Pseudomonas aeruginosa, Bacillus cereus$t -2 WHUtolA Assts B&st 4
ARom, o] 9o WA HAE = AdATS HolA Fodth. 67HA] FTF
oA A%t H £77F 7HE & AdigkS UehliolA & THETE 3 &40
2 Aoz HrteAn

Table 35. Antimicrobial activity of kefirs against pathogenic microorganisms b

A B F H 1 J
E. coli ~
0157:H7 -(-) -(-) -(-) -(-) -(-) -(-)
S aureus ol ol o oo wom
KFRI188
Sal- typhimurium | 0 0| 945 | -102) | 11331 | 9.65010) | 9.7092)
KFRI251
Praeruginosa— -y o159 11013115 | 8950 | 13(12.8) | 10010.7) | 10.6(10.8)
KFRI190
B. cereus 15.5(14.3) [13.211.4)| 9.15(-) |18.4(14.6)] -() 9.4(-)
KFRII81
C. albicans
KFRI432 -(-) -(-) -(-) -(-) -(-) -()
L. monocytogenes
KERI799 -() -(-) -(-) -() -() -(-)

1) diameter of paper disc : 8mm
2) antimicrobial activity of Group I (supernatant kefirs centrifuged at 3,500 rpm

for 10 min)
3) antimicrobial activity of filtered Group I

,80,



A E7F < paper disc®¥Hel o At HeRlo] 7Hd &gyt 2 A

o2 YY) wFol o]FedA doj® HENYS Adste] B¥ddd A HEeo

seFstadnt. A3 20497 vig T pH WIte dixad 2 Aol7 Il e vk (Fig.

T E. coli O157TH7S A7FE Zlo] 20947k wigAl SelshA =

2 AEES HAJ(Fig. 22), HATSListeria monocytogenesSt Staphylococcus

aureus &= WY 3L7NA = FrtstvE o & HAEV] AlFRP oY E coli O157:HT7

= AAdAS A8 A= £ g oy wig 9U7tA AL F24 89 tHFig.
%!

23). WY6~9% Axp FREE WFeel pHIL o5z WolHEUE BTSN E

coli OI5THT7 H& Awe e Uehd A& pHol dste] o] $ Zathe A& oy
shizu, ol Awrom gul falmAEel AHEANA F AFeA RHTE 2

L45

3.5

25 :
0O 3 6 9 12 15 18 day

—o— Control S —aA—L —e—E

Fig. 21. 94 nAES HF3 Ay dandyd T pHHs)
S @ Kefir cocultured Wlth Kefir grain H and Staphylococcus aureus
L : Kefir cocultured with Kefir grain H and Listeria monocytogenes
E @ Kefir cocultured with Kefir grain H and E. coli O157:H7
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11 r
10 ;x\\/‘//‘\\
- 9
E \/4
Z 8
(@]
O
- 7
6 @
5 !
0 3 6 9 12 15 18 day
| —e—Control ——S —A—L —e—E|
Fig. 18, W94 MAZS FEF Ao BEAA F AuATsel W5
S : Kefir cocultured with Kefir grain H and Staphylococcus aureus
L : Kefir cocultured with Kefir grain H and Listeria monocytogenes
E @ Kefir cocultured with Kefir grain H and E. coli O157:H7
11 r
10 /A
9 g \‘\‘
8
S 6
: \\-\-\
2 5
4 ~ \-\l
3
: \\
0 3 6 9 12 15 1g  day
| =5 —a—L ——E |
Fig. 19. #d4d mAES A5 A9 da T Hd43 nAEF] Ws)

S Kefir cocultured with Kefir grain H and Staphylococcus aureus
L : Kefir cocultured with Kefir grain H and Listeria monocytogenes
E @ Kefir cocultured with Kefir grain H and E. coli O157:H7
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4ok A EF9 SNU-C4Z FBS 10%7F 2 7FE RPMI 1640 ¥ o A uj ok
& oS AlF FEAS ARt 42 AT AESAH AEE MITTHH R
#zhsto] ohg Fig. 203 22 A3E Ak A FF/F FeFdol1,000 gg/mL #
7EA 72%9] dig S AE AAEES Bl 7Y Eoka, A B, H, I Bho] 65~68%%
A BlSE AMEES YERR e J7F 57% 24 7 9 S JEh et
Aoz & Aol Atk & 6FF9 AHE 300 pg/mL F7HAl 45~57% 9
AEES YeERQEE, ]2 wFo] SNU-C4ol td 65F #A3 <] ICxn = 300 ug
/mL ez F4 =t

2

(<3

Cytotoxicity of Kefirs

Cytotoxicity(%.

A B F H J Kefir

100 ug

300 ug 11,000 ug

Fig. 20. Cytotoxicity test of Kefirs on the colon cancer cell line SNU-C4
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i)

3. AT B AN FFLFEHR A4S 9
7} B E 2 (Growth rate)

At g Aol M EF(Sarcoma 180)E FoI3t vl Ao v A=

4 &e Table 36914 HoF= Ay 2o} APMA AT 2941~31.98g0.2 Ht

3091+1.05gel R em AlFazt zel7k gtk AlEER AT FAUERT(E)]

32.00go.= 7 vk, HAEFE FoAF APATL(A~D)elA = 33.84~44.74g 0 =

=AY ST ARV 99 B S

o
off

=49 43

—
w

rlo

N
s
i
kol
2
ofy
>
=
&
os)
=
o
N
X
o

HErgNZE Cito] 7.75g, ATo] 6.12g0.2 Wi Ewto] 425g0 2 74 ATt
(P<0.05).

Table 36. 7| #EE Ho] w29 AT Ao]dF] Foll nA= J&

(Mean+SD)
Group SAAFT TERAF 3E Aol A &
(g) (g) (g/day) (g/day)
A(29)* 31.09+4.27 44.74£13.75 0.588+0.236" 6.12+1.83"
B(30) 29.41+4.64 33.84+7.53 0.228+0.227" 4.85+0.47™
C(29) 31.98+3.50 38.25+11.30 0.385+0.201*" 7.75+0.68"
D(29) 30.32+4.23 41.43%13.07 0.518+0.325 5.02+0.67"
E(29) 31.73x4.07 32.00+7.00 0.082+0.169" 4.25+0.08°

© AP T
Values are mean+S.D.
FYI T2 = 5% FFAA BAFCE Fo Aol $15(P<0.05)

ns, not significant

. $£5E3R (Mortality rate)

Asrolo] ohAEF(Sarcoma 1808 Folg w0 A@/1E 94}

,84,



So W= G Table 377 2t} 2 Ao HAAF4E ¥ S u Avdg
of AEi(A, B, O ¢4 dixzD)elM= 2442 9, 11, 12, 9vkel & 31.0, 36.7, 414,
310 %24 Awtat D] #HAAb&o] tha wighth 24 dzw(ED)dAE Ald F 2
Fob 45l Z4zh 1vke] ) AL o= UEE T

Table 37. 4AEFE FoAT vhf-2oA AT ado] ANA7T AAE

H A o Al
Group
1+ 2F 3F 45 (%)
A(29)* - - 2 5(2)%* 9(31.0)
B(30) - - 1 8(2) 11(36.7)
C(29) 1 3 2 6 12(41.4)
D(29) - 1 1 7 9(31.0)
E(29) - 1 - 1 2(6.9)

o}, iggs 5 Al (Organ weights)

Ay g ool oA EF(Sarcoma 180)= gh mpg-2~0] G| Al w] X
g2 Table 3833 Zuh. HEFA= 419~508go 2 Ao]Fzte] FAZAS Ao
7F AATHP<0.05). =, AFHTENFT Barol 7B =okar A9k Catol 7Hd wkotrt
AFFAE 056~066g02 SAWET(E)o] 7Hd Eka AR TRl Ae Catol
7h SEEth(P<0.05). HIFF-AE 0.78~0.92g 02 Aol zkel] FAA QL Fel7h gldd
JAF A= 029~036go2 Evte]l 7M =9 Aydagdas ATol 7Fd <ok
THP<0.05).

fr
Fol'

p

o
%

,85,



Table 38. A|HTEHo] dAEFE FAT vhg-20] 7| FAA A= T

= AAF 100g%)
Group
7 & A F v b

A(20)% 4.19+1.46" 0.56+0.16" 0.78+0.34™ 0.31+0.10°
B(19) 5.08+0.75° 0.65+0.10™ 0.92+0.40 0.33+0.09™
cam 4.38+0.75" 0.58+0.13" 0.83+0.30 0.32+0.07*
D(21) 4.35+1.32 0.58+0.14" 0.88+0.42 0.29+0.09"
E(©27) 4.43+0.70™ 0.66+0.08" 0.88+0.44 0.36£0.08"

« T
Values are mean+S.D.
TG AT 5%T A SAHLE ool f1e(P<0.05)

ns, not significant

2t i A LE iE (Haemochemical values)

Alstgoo] hMEF(Sarcoma 180)5 FoIdk w929 HHtxo] w X
B 9Fe Table 399 2rh AEFRBOFE 447 Fmm’) FAEF FA2F
Aol 72189 T2 A tERT(E)Y 102138 w7l Hl&] felskAl sk (P<0.05)
e Al Aol 7.794~8796W TR FAAL Aol flleh W FH(WBO)FE
mm’g AHLFEY Aol 17176/ Eite] 6218 /M0 Hla) SAH oz Fols)
A g3, & FHEFFATB, C, D)AANE 11.120~171761 /N2 FA A Q1 o]
7F Atk @84 (Het, PCV)> AT E NS B Cat2 712 44.3, 382% =4 O
Z(E)Y] 46.8%° FAAo® Hl=stdil AvrS A7) 356%E fFolstAl 9k
(P<0.05). @M A(hemoglobin)g @ AHXENFT CTol 1653 g/dLez A9
10.21 g/dLel H]3&] folshA =ka(P<0.05) vE A Aol 10.87~13.03 g/dLL

O

,86,



2 xfo] 7} glaloh.

Table 39. 7l# 2 g Ho] FAELFS Fo7h vhg-20] Hfstx|of] 1A=

o33
B
Group
RBC WBC Hct Hb
(x10°/mm®) (x10*/mm”®) (%) (g/dL)
7.218+ 17.176+ 35.60+ 10.21+
A10)* . i . )
1.861 12.402° 3.88 2.33
8.796+ 12.186+ 44.30+ 12,77+
B(lO) ab ab a ab
3.024 7.350 14.74 4.28
7.969+ 11.120+ 38.22+ 16.53+
C(9) ab ab a a
3.378 8.765 16.63 1.80
77194+ 11.971+ 37.90+ 10.87+
D(lO) ab ab ab ab
2.853 5.124 13.91 3.81
10.213+ 6.218+ 46.82+ 13.03+
E(1D) o b a ab
1.421° 2.300 13.25 3.67

* A i JRA
Values are mean=S.D.
Y3 TAE 5% TN FAALE Fo]do] §lS(P<0.05)
ns, not significant

RBC : &8+ (red blood cell), WBC :

W& S (white blood cell)
Het : @344 (hematocrit), Hb : &4

|
Z~ (hemoglobin)

sh, AFEg o] M EF(Sarcoma 180)E FoIdt wpg-~o dH A A F=o|
H X = JF2 Table 407 2o} F ZH 2HE(TC) ¥E+ 914~1223 mg/dL=E &
AAQL ztol= AN, AARENE Bty Carol 7H wokth FAAW(TG) S o
Z7o] 388 mg/dLZ HAXET FAJTF(A~D)9 434~576 mg/dL = A XA =
o]7} A JTHP<0.05). HDL-Zd2HES 454~634 mg/dLe=Z Aol7F g1,

LDL- 28 28 E& t27(E) 400 mg/dl, Aw 182 mg/dLo2 E7%<9 o7}

,8’77



ANIL(P<0.05) Th2 Al FT 254~329 mg/dLL.E H| 52515

Table 40. AFEFEgdo] JMEFE Folgh ntgxol Y AHPFko] H A=
o3 %
5 *(mg/dL)
Group
TC TG HDL LDL

A(10)* 122.3£18.8" 57.6128.4% 62.2+10.5" 18.2+6.11°
B 91.4+125 61.8+19.0° 49.7+10.7 25.4+12.3%
C®) 095.61144 43.4+17.6° 45.4+18.7 32.9+12.2%
D(11) 105.9+15.7 56.8+12.9° 53.7£9.04 30.6+14.5%
E(16) 123.3£16.9 38.8+7.72" 63.4£10.9 40.0+17.1°
* 1Al Ak A,

FU3 FAE 5% A SAFRE FoAdo] g5 (P<0.05)

ns, not significant, Values are mean+S.D.

TC : total-cholesterol (¥ Z# 28 E), TG : triglyceride (F4A%),

HDL : high-density lipoprotein cholesterol (a8 =X A M- g ~H =)

LDL : low-density lipoprotein cholesterol (A= =X & ekl - 28| &),

ul AWIRAY B R.(Gross observation)
A gy A EZF(Sarcoma 180)8 FoI3k wpexo] dHA] el
S Q] 22 Table 413} 2ot YA EFE Fol5)

A=
= 2vFE] 7} B(intestine)o] A7Zo] Aoz YElhd 3 Qo= Holdk §tAd 24
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Table 41. Al Ea o] FAEFE Fo7 vpg-20] o2 L7 vA=

P
& A
Group I, 19t 2 e TETE
Y y -1l =N =] = [CRRLE N =
[N o)A}, HiiliE W72, & =) J1Ep & A (%)
A(20)* 10 1 6 2
12(60.0)5sx
B(19) 6 2 6 1 8(42.1)
camn 5 2 1 2 7(41.2)
D(21) 6 - 1 2 8(38.1)
E@27) - - 2 - 2(7.4)
w AT 470 AT SHHA o A S
ok HEQRg EFF MR JEARE) S SAnAE
o]

x ERl
wor SARAE(FL AANM v mio] vdehd A 3 whe R Al4Eh

A B510, 7F o)A 1, A Z(black, yellow) 6, @25 1, 54kl | (12%)
B: 846, 7 o4 2 4FCR) 2, FAWZ(black, yellow) 6, I HF-F3 1 (8%F)
C: 545 T295sd 2, 1 4F(E) 1, vZold 1, 384 1 (7%)
D : 34 6, M2 (black) 3, TEAFFF 2, 431 8%)
E : &2 Z(black) 2 %)

Hh. AR R EE (CEA)

A¥ Fgofo] oFAEF(Sarcoma 1808 Fol& vk FAFT JHLHEE

Pi)5l (carcinoembryonic antigen) X0 mX]& 94828 Table 429+ #t}. CEAE Z+
T AT AH(ES] g, deold ek HS, e, el 60% ol e YA E
S Hola, 7% FAAFS monitorZ2% F835HA o] S HTE 2 AP A A~DT 9
CEAFx=% Z+7F 0.890, 1.885, 0.280, 1.085 ng/mLoZ AlsHgdz Cae F=7F
H 2 A4 Aol glAAT & Al AFdel Hlaf stka HMEFE Folst
A e FAUET(E)Y) FEE 0390 ng/mLoR Cutell Hls 38 tha =ds
t o= FAs A= FAN AlmAE e o] 7IdE AT} ofdrt A= E
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Table 42. AWE g Aol dHEFZ FoJ3 v}§-19
CEAOJ—Oﬂ ]7(]‘__ Oéf’g:

(MeantSD)
Group CEA(ng/mL)
A(10)* 0.890+0.459 ™
B(9) 1.885+1.099
C(8) 0.280+0.112
D(11) 1.085+0.402
E(16)#*x* 0.390+0.712

AENAZA CEA Z4 A7 MAS

ik 50 %%iﬁol gl WEzAAZA CEARA 7HAs

<
P,
o
o)
wn
o
]
)
8
9]
o
=
+
2]
)

Foldol = AT Bitol ZH2 b =7y
Zhell ZFol7h ARATHP<0.05). Aol dH e AL ads Cotah Avo] Bda E
o] 7F¢ AATHP<0.05). A&7 A PSS AHTEZAL(A, B, O ¢4 dx
(D)ol Z+7F 31.0, 36.7, 41.4, 31.0%2A A3 D] #HAb&o] tha vty 37
FAE S ALt Aolaztel FAAA 2ol 7b AATHP<0.05). 1HS Al E
FHF Barol 7Hg Eekal A9 Cito]l wrth AlFe ux

S} Citel 744 weith At Eitel 44 w9m Aol /bg vtk 2N

M X

=

A8 T(RBO)FE mm’3 Aol 7218 vk oz () 10.213WwkAe] vlaf &
o)Al wrokal, WM (WBC)FE Aol 17.176- /12 E-2] 6.218F /ol nls] &7
How oA wATHP<0.05). &4 (Het)> B Cor 2 = (E)o] EA4
o7 w3 AT 7P STHP<0.05). @A AHb)E Cool ATl vl 9
A = ATHP<0.05). BF NAF F FeU2EHZ(TC)2 Aozt 27t i, &
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HDL> Atol7b §l%la, LDL> tx=a"(E)¥ A
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