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SUMMARY

Validation of health benefit of kefir on metabolic fatty liver disease and
development of 3 types of high profitable kefir products

Recently, the prevalence of metabolic fatty liver disease i1s gradually increasing
worldwide due to westernized diet (i.e. high-fat and low-fiber diet) and reduced
physical activity.Inspite of this disease can develop into liver cancer and in need of
management, there is no medicine for it. Developing functional foods for the
prevention and treatment of metabolic fatty liver disease are necessary. Sensorgen
Inc. previously demonstrated the effects of kefir fermentated milk to prevent fatty
liver disease. In this study, we are going to develop kefir milk, which is complex
symbiont of lactobacillus—yeast—-acetobacter, and define clearly about metabolic fatty
liver improvement effect. And also, as sort of commercialized product is limited in
liquid beverage, It needs to increase palatability and variety of choice of consumers
through various product investigation. Therefore, we developed three types of
commercial kefir products, including original kefir milk, blueberry-flavored Kkefir
milk, and lyophilized kefir grain starter to meet customer's needs and ease of
distribution. In the present study, by developing kefir milk of health benefit on
metabolic fatty liver disease, We applied for a patent and carried out a research for
commercialization. Firstly, we accomplished the optimization of the activity of kefir
grain and the development of Kkefir milk manufacturing process. Firstly, we
accomplished vitaliy optimization of kefir grain and development of manufacturing
process of fermented milk. we established the optimal fermentation condition
through development of monitoring technique for core strain in kefir grain, vitality
analysis of kefir-grain at different fermentation temperature and time, and analysis
of increase in grain quantity. Secondly, we accomplished a confirm that validation
of health benefit of kefir on metabolic fatty liver disease is outstanding compared
to existing commercialized kefir products. In advance, we retained scientific basis of
improvement effect on fatty liver disease by in vivo research beforehand, and
accomplished a evaluation of blood lipids and histologic, before and after ingestion.

For the third time, we developed the 3 types of new products by using large-scale



production and freezing—drying technology. We focused on establishing shelf-life of
kefir milk and packing in development of liquid fermentated milk, and improving
organoleptic quality in development of blueberry—flavored kefir milk. We focused on
estimation of lyophilization condition and research of packing technique iIn
development of lyophilized kefir grain starter. Finally, we established health food
contents on our website. In addition, we applied for the patent about quantity
production technology, and accomplished deposit of strain and market analysis for
the product launch. Because kefir fermented milk is use as health food for obesity
and diabetes in Europe and South America, we investigated whether the kefir milk
have the health effects on metabolic fatty liver disease. Validation of mechanism of
health benefit by the present study and development of 3 types of kefir products
including original Kkefir milk, blueberry—flavored kefir milk, and lyophilized Kkefir
grain starter. We confirmed that taking in product for three weeks constantly will
improve intestinal microflora (increasing beneficial microbiota and reducing harmful
microbiota) and health benefit on metabolic fatty liver diseases. In addition,
blueberry—flavored kefir milk 1s made by adding the blueberry into kefir milk.
Finally, for those who want to make kefir milk at home, we developed lyophilized
kefir grain starter. The product is easy to store and has a very long expiration
date and can be used permanantly as a fermentation starter. Thus, through this
study, we succeeded in validation of health benefit of kefir on metabolic fatty liver
disease, and development of 3 types of high profitable kefir products. Through the
development of the 3 types of kefir products, we expect the improvement of public
health, production of high-valued dairy processing products coupled with consuming

stock milk, and activation of domestic dairy industry.
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Al 2 A el 23t

1. Azl el B8 A3 daEs Az 3 Y

O Aldel 2@l 45 FA S EAE

O Ao 19

3
24 71%g 8

W Z3xH0] 9= ANA v WEQ Lh kefiranofaciens L Lb. kefiris E-AFQ)
& B

Log CFU per gram or milliliter of kefir grain and
milk

Lb. kefiranofaciens

Kefir grain 764 + 061 6.16 + 0.38
Kefir milk 567 £ 044 464 £ 0.35
O &4 &4& AN & A3, A9 Aol el Wele ATy A a5 &+ 3
= Lb. kefiranoficiens, Lb. kefiri 7°] i =2 FfHo] A3 25 S

/!

a

——

<Lactobacillus kefiranofaciens> <Lactobacillus kefirr>
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T8t HAE 1F,
Enterococcus  group,

Saccharomyces group), ZA2karoll

1

ggoto] Alvo] 1<l =

%% 4

=

= 2kt (Lactobacillus/Lactococcus group, Streptococcus

(Candida

Bifidobacteria % and

HE JFEA S AHAS

group), group

Log CFU per gram of Kefir grain

Lactic acid bacteria 9.83 + 0.73
Lactobacillus/Lactococcus 912 + 0.4
Streptococcus 6.43 = 0.78
Enterococcus 544 £ 0.55
Bifidobacteria 0.00 = 0.00
Total yeast 875 = 0.64
Candida 811 + 0.13
Saccharomyces 8.08 £ 0.34
Acetic acid bacteria 843 + 1.12

1

O 4 AL MA ¥ A, BAbe] Aol 1dl el mEEe fAE, 2T, BR
Rl 9 FAY

O HASt 2& B B4 A3} wFom Bare] Avo] 1edS Avle] Wig Yikol S
& 4 9le Ao BHaANe
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(2) Ade 28A W Y #5F ZYUEY Ve &

Codex alimetarius — fermented milk 2}Z7+4

CODEX STANDARD FOR FERMENTED MILKS

CODEX STAN 243-2003

This standard applies to fermented milks, that is Fermented Milk including, Heat
Treated Fermented Milks, Concentrated Fermented Milks and composite milk products
based on these products, for direct consumption or further processing in conformity
with the definitions in Section 2 of this Standard.

1. SCOPE
2. DESCRIPTION
2.1

Fermented Milk is a milk product obtained by fermentation of milk, which milk
may have been manufactured from products obtained from milk with or without
compositional modification as limited by the provision in Section 3.3, by the action of
suitable microorganisms and resulting in reduction of pH with or without coagulation
(iso-electric precipitation). These starter microorganisms shall be viable, active and
abundant in the product to the date of minimum durability. If the product is heat-
treated after fermentation the requirement for viable microorganisms does not apply.

Certain Fermented Milks are characterized by specific starter culture(s) used for
fermentation as follows:

Yoghurt: Symbiotic cultures of Streptococcus thermophilus and Lactobacillus
elbrueckii subsp. bulgaricus.

Alternate Culture Yoghurt:  Cultures of Streptococcus thermophilus and any Lactobacillus species.

Acidophilus Milk: Lactobacillus acidophilus.

Kefir: Starter culture prepared from kefir grains, Lactobacillus kefiri, species
of the genera Leuconostoc, Lactococcus and Acetobacter growing in a
strong specific relationship.
Kefir grains constitute both lactose fermenting yeasts (Kluyveromyces
marxianus) and non-lactose-fermenting yeasts (Saccharomyces unisporus,
Saccharomyces cerevisiae and Saccharomyces exiguus),

Kumys: Lactobacillus delbrueckii subsp. bulgaricus and Kluyveromyces marxianus.

Other microorganisms than those constituting the specific starter culture(s) specified
above may be added.
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Yoghurt, Alternate
Culture Yoghurt and

Acidophilus milk

sum of microorganisms
constituting the starter

culture defined in min. 107 min. 107 min. 107 min. 107

section 2.1 (cfu/g, in
total)

Labelled
microorganisms® min. 10° min. 10°
(cfufg, total)

Yeasts (cfu/g) min. 10* min. 10*

(a) Protein content is 6.38 multiplied by the total Kjeldahl nitrogen determined.
(b) Applies where a content claim is made in the labelling that refers to the presence of a specific

microorganism (other than those specified in section 2.1 for the product concerned) that has been added

as a supplement to the specific starter culture.

O FEAZANETFA

7]

i
HN
i)

BASTANERAE AFA AT A AAGe2 589+ 9
o

5

e o] FAO$ WHO9 dEAEZq4A#gel dstor Agd AR o7+

codexol A AAIBI= Aoz 2Fo] 4 (Standard) 3]

(Code of Practice) 5¢ AAS Fste] &v[Ae AR E 574 Oid
olF Faf AFEAY H FHo| EH?E T A AR 7]t kS AlFStar, AE
wAe o] FAFTE ATV EL R TS YT

o WEFHE S HaRA HEARE AER, SFolA wrEAAH A
AW dojd = A (AW - das fFud Ha 2.7%,
10% o, A4 = A= A% HA 0.3% Aol Fuad HA 2.7%,
10% o, 44% 4 & 4t= HA 0.6%)

o olE AW AR gl oA AYHM, ARACE BEA pHIt
A $3 5ol AoldesAl ).

Z
7R akeglojopstel, A& vehha FRsjorg. W
« b AFO] LE Fol FHAHATHA Hopgliz

(Guideline), 23y+1

=713k

j o] A
A
I

T X] Ho

7L5\_3].
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O A9 A9
o Aoy = FIMM A HHEA G AJLHaFZ, FELAE WaA7E are 4l
ol dfE Aol dglel $FE 7istd ®
lactic acid& A3l 573 IFvE
» Lactobacillus kefiri, 22 %54 (Leuconostoc), A4k (Streptococcus)
59 22kt 4 Kluyveromyces marxianuss9 AEWaA &R, Saccharomyces
unisporuss EEE ¥33= Ao} 1y l(kefir grain)o] EA A, ol A
o] Wgo ~EY YAE 283
o WOl V& Akt o ZAikdtavt olo] Ggwadand o3 43U

-

7F doju /2o THE e
O Aoy vAE 7E
u A&7 E Kefir
2EHE] Hge] ZIHE U AEY = FA (cfu/g) H2 107

#71€ A= (cfu/g)
AF 53 vd=o] T} 714 -
8%)

X2 (cfu/g) H2 10t
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Al 2 Codex 2%

Aol gl W
HE 4

7)<

1. Lactobacillus kefiri =Y HE ¥
1.Codex XIE A0 XIHE |42 - L kefii DPUHZE

BPB-MRS agar " gram staining
(Bromophenol blue 0.02%)
37C, 48h, 7 |H2E
I_E}IHEI-Q IIL' t"‘c’x'lkllblgll'

™ k=5 | — 21
100 110 120

%

GACGGG TGAGTAACACGTIGGG TAACCTIGCCC™

i

i |
-y W \V |

i
L

=7

16S rRNA seuuenqlng

FAelA Aol

Tt oMol Zkd =

w

‘it (Lactobacillus kefir)) RUEEH 7| & 7

A% vAERZ XA A=
OSEZE g
B VAn.|pll-llnzl|n-n- o
s
10 20 30
ol 227 q PCR 7|=&8
= B3 A& Screening
mmmm

BLAST matching
ism =il

Highest score microorganism
L kefii 1F EHAZUHZ)

27F-1492R universal primer &£
O #Ist o] Codex#q AFe] Az vA&el o RUHY ZRESS NEedlE
O Myl ZReFE Fgste] Fr1Hor Avel ad ¥ Laf FAd 2§
&
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O wik=4
- Kefir grain-milk ratio : 5% (w/v)
- 157, 20C, 25T, 27T, 30T
- W FAIZE 24 ARE

<2F 27" Ao 29 WE F7HE>

6
4
2
0
30°C olf el 3 25 20°C

Fermentation temperature

Mass increase of kefir grain (%)
[#4)

15°C

O ¢ "M = & %, 7ve] 29l S7keS 27CAA 7B =4 YERs (p <
0.05).

O uwebA, EAbllA Aol 2l TS & woll= 27T, 2443, 5% (w/v)E &3] "¢
st Aldo] ZLElS Rof 5 AT B oAlE At 2E8k=
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2. 71EAFE iyl tiAbg A Y Tl Y 4F

(1) in vivo A8 e % AU AAEHe F5t4 2A Fn (BATE #

94 A% A AF WFAA 2 =As4 B}

o

D AA A% 8FAA ¥

O & Ado] g Avof
&

O 60% high fat diets #A+&we vhp-2ol 71v]of TafF B 7E Ald TaFE Wd 7o

stol 5 Ad X AstE Hlasto] Hoks

160 -
O Control(HFD)
Sl W Kefir(HFD)
_ 120 - B Yogurt 1(HFD)
% 100 HYogurt 2(HFD)
E 80 -
g 60 - g . .
z -
a 40 - %
/
20 %
0 .

Total-cholesterol Triglyceride HDL-cholesterol LDL -cholesterol

O Hlx A¥, 7]E Al FaEF 259 45 Control 773 vlus] Hks v dFA4 5

w7 Aol 7k A

O 3R TH Kefirs AA#H 3 1529 Z-$ Total cholesterol ¥ LDL cholesterolo] 24 o2 7t
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(p<0.05, ANOVA-Duncan’s test)
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1 Lactobacillus kefiri KU50401 2 A} AT o
2 Lactabacillus kefiri KU50402 2 AL AT o
3 Lactobacillus kefiranofaciens DHOO1 2 AL Ao
4 Lactobacillus bulgaricus N NA} 238
5 Lactobacillus bulgaricus M MA} ¥ &
6 Streptococcus thermophilus BAF wa

O 23ty AEs B/ 9 A 7 8 AEs P7kR o] 7o

O ¢ AE% 7= modified MRS (pepsin at pH 25)4e A 241 7H5¢F vidA] HEES %

Survival rate in pepsin-MRS

100 -
Q0 -
80 -
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30 -
20 -
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T
1

i~
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Survival rate in pepsin- MRS

LESC401  LKES50402 LEFOOL LB-N LB-M 3T-B

FEE RF 30% olste] AEES HeiAe
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O in vitro Cholesterol reduction ¥ 7}l+= modified Rudel and Morris'H S AF-&3}31 S

<A¥Y — modified Rodel and Morris cholesterol analysis - Flow chart >

1 OfEtS0| S 2EHES 50 LK7} S E MRSOf| F2Fe §| 37°COA] 244 2H i 2

T = » 37°C 24hr incubating.

LK inocculated in MRS \

ae

EtOH + Cholesterol

2. ERTCHATEX] Al2F EH]

3. 2mlL MRS &=9 = A 2 mL KOH (33%, w/v) , 3 mL 97% ethanol 1}
HOIE 5l 60°C SE 7 i

=

4. 2YE APl F 5 mL hexane, 3 mL aliquot of distilled water § @31
phase separation0| T|A| 420 HX|
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5. 2.5 mL hexane layer fluid & M 20| £7|20 A 5F7|2 5= (10 psi, 40°C, 20 min)

6. 4 mL of o-phthalaldehyde reagent & @3 O(X|Y 22 2 mL of sulfuric acidg H 7}t 5
1027HELS

7. SEEE 595 nm | microplate reader (Multiskan FC; Thermo Fisher
Scientific, Waltham, MA, USA) 2 &3

L‘h ~" . i )T
h {:\Dt’"\f r‘rr‘,
A
i

Uy *ﬁ* o oa i 1|
7 . <% _,J _ __.f/_’.
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Cholesterol reduction %

LES0401 LESO402 LEFOO1 LB-M LB-M 5T-B

O A7 g B £ A%, Eale Aol A el Lactobacillus kefiri 2 Lactobacillus
kefiranoficiensit= 27y 30%, 25% ©]749] Cholesterol reduction 58S E oy, 7|& A

F #FEL 10% ©]3at¢] cholesterol A3lsS HA &

O ¥ AR v]Fof ol BALY Ao} Wk AFe Fe2HE U B ASAH B

S5 Ao ARY
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@ AY] olF La FHS & &% T3 ¢35 A
O =Ul9 T3dAXAE Fa thdst Ao daf Ax FHS FRlsta, AFe 7ady #F
A2 AME 5+ Qe Az Y A
4 Kefir: A Fermented Milk A HATA A TR HF Ax
Product - 2710% %9 Kefir graing ¢ HZE38k9]
Echwvard R. Farnworth and lsabelle Mainville 24}\] Z_]_— %Evé‘]‘o:] Zﬂ ié‘].l‘:__‘_ x\j%zjl ?4 7‘“ 'Tj’] 01
CONTENTS E]'?}:é“"gr
4.1 Introduction ...
4.2 Kefir Grains
Ll - =
e B. 494 Ao dEF AZ
4.3 Commercial Kefir Pro
S e i - sA2474zxz" 2t % lactose-fermenting
4.4 Composition of Kefir ... 3
yeast starter® $f°l 01-03% FH7F F
37-42TC A 8AIF Hg F Wyiste] A=
o
Digestibility ...
4.6.2 Protein Nutriti .
463 Laciose Metabolism 95 C. Water kefir
4.6.4 Vitamin Conte 95
4.6.5 Kefir as an Inf 96 . . -
o e S 10%¢ Kefir grain® 24 Aol A %
B Rt Bl e _ _ _ R
o e e s A F A3l Bl FFste 3-7dEt vl
A wkE Ade] S8
Handbook of Fermented Functional Foods>

O @ 2AE Foho] Avo] WEd W 4 Yr FIF WYEL Axeo], FEAow
Asjo] Wi AL o g3te] FWl ©§ BEE o] o|FUAFTH OZ ANT AT o]
R Ge] Fr, pH, H4HF U ER £A 59 7E Aol Wafel wastd Brhetn 7]

PN
T

2EHE Aol 27l Aol TaE Hf
pH 4.0-4.3 4.3-4.6
-2k 9= (cfu/ml) 10 log 9 log
& 2 (cfu/ml) 7 log 5 log
Z 2kt (cfu/ml) 8 log 7 log
O dx Ax ¥4 : Ao o|F HE FHY
- pH Ast @ A€ gr HER Qg HdeH o Vs BAE A AF Ve
Ae BED e 2 A7 dx Ax gHer A4
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oA FAH 7% FA/AF R A Vs EFHY A4

&
O Ao 74 #F 4 % A% (F2#)
ATl waf FA BAE AT AN wah o BE IF AF 2>
24 Z2EF

1D Aol #aFZXHE Genomic DNA F&
¢ Genomic DNA®] F=o|x= Nuclisens EasyMAGS AF&313t). 7Ado] Haf 100ulE FH kA
900ul?] lysis bufferE H7F3t & 204 1057 vk A]71 12 50ul®] magnetic silicas #

7hsted

g Fas9h

F83 AAYse] FolE ¥

Nuclisens EasyMAG 4]l loadingd}l®] Genomic DNA

2) AT TaFo SAZE vAE 4L 93 quantitative real-time PCR

¢ Real-time qPCRo9l+= o}@i e}t

K
o

e

=}

1™ A

s e)

19 AHgsse.

g4 = g}o v A (5-3)

) ] ) WLABI TCCGGATTTATTGGGCGTAAAGCGA
Lactic acid bacteria
WLAB2 TCGAATTAAACCACATGCTCCA
YEASTF GAGTCGAGTTGTTTGGGAATGC
Total Yeasts
YEASTR TCTCTTTCCAAAGTTCTTTTCATCTTT
) ) ) AQIF TCAAGTCCTCATGGCCCTTATG
Acetic acid bacteria
AQZR CGCCATTGTAGCACGTGTGTA
Lactobacillus/Lactococcus LabF362 AGCAGTAGGGAATCTTCCA
group LabR677 CACCGCTACACATGGAG
Enc-F-rt CCCTTATTGTTAGTTGCCATCATT
Enterococcus  group
Enc-FR-rt ACTCGTTGTACTTCCCATTGT
Strl GTACAGTTGCTTCAGGACGTATC
Streptococcus group
Str2 ACGTTCGATTTCATCACGTTG
o ) g-Bifid-F CTCCTGGAAACGGGTGG
Bifidobacterium group o
g-Bifid-R GGTGTTCTTCCCGATATCTACA
. CTSF TCGCATCGATGAAGAACGCAGC
Candida group
CTSR TCTTTTCCTCCGCTTATTGATATGC
SC1 GAAAACTCCACAGTGTGTTG
Saccharomyces group
SC2 GCTTAAGTGCGCGGTCTTG

s o]o] o}y x®eF #2 PCR
(Applied Biosystems)S o] &

ol O

o Q.
}-'6‘ 1=

3t 9

Xﬂi‘ié}‘}iﬁ}. WglS 7500 real-time PCR system
07 RESAIZ F, 95°CelA 5%

, 60°Cell A 34




SYBR Green Premix (Takara) 10 uL
Forward primer 0.4 pL
Reverse primer 0.4 uL

Rox dye 0.4 nL
Bt SH/T 6.8 uL
Genomic DNA 2 uL
= g 20 uL

23}

AR A A3 Alvo] Waf Imloll EAes MAES B Aot ok el AlAE]

=3
o5 g Aol 2aHF ImLED LogdF *
Lactic acid bacteria 9.70 £ 0.13 A
FQ MAE 1% Acetic acid bacteria 745 £ 0.61 A
Total yeast 5.71 £ 042 B
Lactobacillus/Lactococcus 9.13 £ 0.61 A
Streptococcus 771 £ 1.39 B
Akt
Enterococcus 7.31 £ 0.24 B
Bifidobacterium A=A &5
Candida 5.36 £ 0.17 B
ax
Saccharomyces 471 £ 1.38 B
“ 5T G W] O IS T gk AolS] SATE RO I E S P < 0.05)
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Avl o1 e A AL G 71583 A8

A7) BA oA Aol e &Ajsttiar ¥R Lactobacillus, Lactococcus, Streptococcus,
Enterococcuss o] At 5 Ak A o] ool Adto] Q&

Agole] A= s Fd WA fFabdFo] vlEo]l SrtskAl Hd faktEel Bikets v
g FIIER Qlste] AW B I fred

2R stE FUlB A e e S49] 71359 Yt (opportunistic pathogens)E©] 7FA3}HA
o], %07 #YF+E endotoxin(lipopolysaccharide)?] =5 ZHAAZD 4= gloy, o2 <
3l 957 cytokines®] §A¥} FHI7F Al (954 cytokines - IL-6, TNF-qa, IL-1b)

et TS ARdol 'O AFATel Y WA vk A&

L)

QMRS
ol i

. Pearson correlatlon analysis

[ \ °

: @’
AW Eee Oo ENBC | Proinflammatory Hepatic change |
cytokine |

3750
L7 SRR, |

* Real-time PCR * Sandwich ELISA * H-E Staining

* Delta Ct method

<E ®ol i thAM AR A% AAYSE>

wal FHZ dFo 2w Saccharomyces 59 &RE H9 £ A 379 WS o9
9 253 £ 9= Aow v3d A, Saccharomyces EXEE AFojoA] 71 =X g = &)
el

of¢} zrol, AFlojo] EAetE ThEI TR, 2Elal AEES fAkt B AR ExE Qs A
Wegol e, olg skl AW Wenkgo] xdd Bk opujel A Al Fdie A3t
R, 2Pal oy A tiakel A E fFa o] e Aedow A Aol AR

2 odtE=d Vs As & F A
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O AmvAE AFAE /&Gl A2y B Mufan A Avel AmWAL L

kefiri A&7 &8

<KAF o] ANFUAE Lactobacillus kefiri A& >

2y ZzEs

1) AFo] ¢EHFZHEH Genomic DNA F&

¢ Genomic DNA?] FZo]+& Nuclisens EasyMAGS AFE&FAth Alv]o] @af 100ulS F3ho]
900ul®] lysis buffers H7tgt & AF2olA 10&%F ¥H-3A1Z1 th
7bete] 83 g ste] ZojF & Nuclisens EasyMAG ]l loading3t®] Genomic DNA

g F&a9

£ 50ul®] magnetic silicas 3

2) AT TaFo SAZ}E v AE 4L 93 quantitative real-time PCR

¢ Real-time qPCRel & o}j9} 22 xeloln XM ES AFE-SlSlH
Primer/Probe ™8 % RE] )
LK_508F
] 5’ - GGGAGATGCCCATGTTGGT -3 300 nM
(forward primer)
LK_508R
] 5 - AAGCTTTCGAAGTGCCTGTGA -3 900 nM
(reverse primer)
LK_508P (probe) 5 -FAM- TGCAAGCACGACTGAT -3'-TAMRA 250 nM
EREE!

o HEALo A A zs Avjo] daGolA Lb kefiris 7AE3s Aurt ol aHd AAHO Y&

Amplification
i : : /”ﬂ#— = RS S S SSES 1
2000 i e e e e ...................... ....... //’ ........... ...................... ..................... .....
i : : i ; : S
_ é/ | | |
T80 Locnmomsemsmomsnons D 3'/ ____________________ L _
S I / -
[V 4 2 : ; : : E
B 000 Sorseemssmsasnas .................. / ...................... ..................... .....
500 Lo ................. / ...................... ...................... ..................... ]
: 7 ; : =
i : :
4 : :
o i i
@ o s sesli—— | o
0 10 20 30 40 50
Cycles
o 9 a"AA B S R, EAFA Az AlTo] BafelA Lb. kefir7t HE% o], Codex?
A Ak Ao BaF AFUS AT F UMS
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HOME LOGIN REGISTER ENGLISH

KCcM

KFCC ™ 20|18 m2ENE S 0| ME SEMEE HH AT OINE UEE ST aae| S 257H ¥ BEI @YY

1=

KCCMA P\ 0 CSONE _ . ]
-

2ot o1y oz,
1.1 B OMES HENE
= "
44 S ~ (Korean'Culture Center of Microorganisms, 08} "KCCM: 2jghE
ojMs = . 1967 StASL Mo o Biepxt W 2E ZAIKISH 23
=== > L HI%2| AEoINE YEE
- SE/EAM M)A 0HY BIZEFEHB)(Korean F_ederatidﬂit':f_cljltur'éjcmleftiuns, 0|8} "KFCC"2 248he]
/_—-"' ” (=] = o
SRR H] A NE .-:-_,_) — il < - S e W HE2|BYLULCH
- ——
8= Sl /715
- S51/7I5 Mul 2~ oHY O SAAF OMAEFH
=HZIE
1 O E EHIE 52 HE 2HY 2015-04-20 1 KCCM 42351 Spingomonas sp. B2-7 2010-09-27
271t
P ZHO|R w2 2 2014-01-18 1 KCOM 42952 Baclllus acidicola 2010-08-27
eiz|er
1O E B U SIS B 2011-03-16 1 KCCM 42953 Bacillus vietnamensis, Moguch.., 20 0-04-27
OFEIIEr
1 D E BToHE |t 2011-02-21 1 KCCM 42954 Bacillus shackletonii, Logan ... 2010-09-27
ELEII=

<G| QY EHEZAEH>

okt Lactobacillus kefiri KU50401 E A 1Hf Aol 1l
FrAkt Lactobacillus kefiri VPH02 AR B AFo] 1<l
ax Candida kefyr VPH2001 2 AL B AFo] 299l
iR Candida kefyr VPH2002 AL B Alg]o] ay<l
aix Candida kefyr VPH2003 AR B Alge] 1]l
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Lactobacillus kefiri KU50401

Lactobacillus kefiri VPHO2

DIYE 2Bt DSBS SXA
201569 & |
20154 10® 2120 H 2015-69 S2 610t LEIIS AHE DIMSU U8H0]
OI§ #2150 CHSI 20| D48 Yut J|SHSE SNELICH

2l

LJISnlgE @ Lsctobacillus kefiri KU50401

~

SHA DIYe g3

@

olde Jges KCCM 43178

4. J1& LXt 20154 108 21¢

O 4 DIM2L e, GE 3C2 A L 29 2E AITUA M0l 220l IHsELICH
(F)EUNE A A 5 st

(GD-form2)

=1

M 2015-70 &

|
20154 108 2120 W 2015-70 B2 GOt LB Al DIMSO CHEH01

OIE 215t C+SI 20| DI4E L8 J|2HES EX

o

[s3

i

LJlEndeE 28 Lsctobacillus kefiri VPH02

2. STHAl Dlds g3

3. 0lYe JIges KCCM 43179

4. J|gb 2Rt 2015 108 21

O I NMEE e, MHE 852 A Y 2 SE AAXMH HMAL0l 220l IHsELICH
(GD-form2)

Source : Kefir grain

Source : Kefir grain

Identification :

16S rRNA sequeuncing

Identification :

KCCM# : KCCM43178

KCCM# : KCCM43179

<Functionality>
Acid tolerance
Bile tolerance

Cholesterol assimilation

<Functionality>
Acid tolerance
Bile tolerance

Cholesterol assimilation
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Candida kefyr VPH2003

Candida kefyr VPH2001

DI4e 2ot e ¥s SIIA

M 2015-75 &

0o

Candida kefyr VPH2003

3. DIYE J|ges KCCM 51296 |
|
\477\? £y 20158 1€ 04 ‘
|
O &Il DgES 2T, YR 222 A L 29 2E HAVUH M0 220l HsEUG

(GD-form2)

A 2015-74 &

20154 118 042 M 2015-74 52 50} QOIS NHB DIMS0 50

“1, JIgnidE 28 Candida kefyr VPH2001 :
2. STAl DI 2a

i - @
3. DIYs Jgeis KCCM 51295
|

Ol 215t TS 20| D48 st JIHHSE SXLICH

20154 118 04

O eIl ngEe BET, NN 852 I L Y 2E ARTUH MALA0| SL0| FsBUG

W

(GD-form2)

Source : Kefir grain

Source : Kefir grain

Identification : ITS sequeuncing

Identification : ITS sequeuncing

KCCM# @ KCCM51296

KCCM# @ KCCM51295

<Functionality>
Acid tolerance

Lactose fermentation

<Functionality>
Acid tolerance

Ethanol production
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Candida kefyr VPH2002

OI4E 2Bt I8 s SXM

‘ H 2015-73 &

r 20154 118 042 M 2015-73 &2 2510t YIS AHS D|4S0l TH5H0] ‘

‘ OIE =#clot1 CiS 20| 0|48 ULt IS E SN

o
c
[

‘ Ct s

1osnee By Candida kefyr VPH2002 N
b sua DluE o

‘3. nsE Jses KCCM 51204

54. PIERI! 20158 118 042

O @Il DIYER &, YN 28c2 I YL 29 2= ARTH KALL0l 220l IHSELICH

(FIUAMY N 25 25

(GD-form2)

Source : Kefir grain

Identification : ITS sequeuncing

KCCM# : KCCM51294

<Functionality>
Acid tolerance

Lactose fermentation
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2AE A% ANFEA
FEA A= BER, AP THE, =

e 20149 7)FE, U LES A 2B 5BAECR FAE F AF GSoR wo
IR STRE =y
. AR AP JolAg A2E A KAAF AT FAE TAYA, AAF FA,
FORL T 2uEN w=gdn Bysta, Sul AUIAAS dAsER Fa F
Anti-Milk 5o % A5 Al AR QL 2v7E 955 =
o SHARE o] gk FAl = = stal A% Aol e B Srbel wmEbd T EH
e I e I
(HE) "2y 139 14
1,685 1,@84 1,637
568 573 573
99 108 118 58 69 65
A& BER PNES ZRF
<H 3d wdl fFAE AN Fol - FEXZTA>
ek In tons
3 2
Total supply Total use
B e el Bl
Domestic production 40 Domestic consumption az
of A B4 Imports ol 4} 4 Iixin:;'[s
Liquidl type | Cream type Liquid type | Cream type
2005 482,521 326,755 155,083 83 483,030 320,778 155,770 A58
2006 504,404 330,776 173,484 44 504,350 323956 173,434 0,966
2007 485,432 300,183 170,033 214 483,432 303,604 176,043 5,785
2008 455,007 w0227 165,74 Th 454,724 284 207 165,043 4874
2009 445,803 208,404 177,584 65 445,572 202,408 177,170 5,994
2010 502,680 373,322 120,282 #2 502,077 367,454 129,252 5371
2011 522,140 395.214 126,791 135 522036 389,703 126,984 5,349
0z 337,763 444,753 112,886 124 557,715 438,740 112,855 6,120
2013 573.872 450,571 117,101 200 573,343 449,737 117,173 (433
2014 572735 463911 108,507 317 573424 458511 108,158 6,355
<HI 10d = dES e A - 5S>
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AT B A

AT oo HE A7, 71T AEE, AREE FE
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At ARee] o SEAORE o U deld Y
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CODEX STANDARD FOR FERMENTED MILKS

CODEX STAN 243-2003

1. SCOPE

This standard applies to fermented milks, that is Fermented Milk including, Heat
Treated Fermented Milks, Conceptrated Fermented Milks and composite milk products
based on these products, for direct consumption or further processing in conformity
with the definitions in Section 2 of this Standard.

2. DESCRIPTION

2.1 Fermented Milk is a milk product obtained by fermentation of milk, which milk
may have been manufactured from products obtained from milk with or without
compositional modification as limited by the provision in Section 3.3, by the action of
suitable microorganisms and resulting in reduction of pH with or without coagulation
(iso-electric precipitation). These starter microorganisms shall be viable, active and
abundant in the product to the date of minimum durability. If the product is heat-
treated after fermentation the requirement for viable microorganisms does not apply.

Certain Fermented Milks are characterized by specific starter culture(s) used for
fermentation as follows:

Yoghurt: Symbiotic cultures of Streptococcus thermophilus and Lactobacillus
elbrueckii subsp. bulgaricus.

Alternate Culture Yoghurt: Cultures of Streptococcus thermophilus and any Lactobacillus species.

Acidanbiliye BAilk- Lactohacillyc acidaonhilize

Kefir: Starter culture prepared from kefir grains, Lactobacillus kefiri, species
of the genera Leuconostoc, Lactococcus and Acetobacter growing in a
strong specific relationship.
Kefir grains constitute both lactose fermenting yeasts (K/uyveromyces
marxianus) and non-lactose-fermenting yeasts (Saccharomyces unisporus,
Saccharomyces cerevisiae and Saccharomyces exiguus).

Kumys: Lactobacillus delbrueckii subsp. bulgaricus and Kluyveromyces marxianus.
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