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SUMMARY
(FE2H2)

1. Title

Industrialization of Tarak, Korean Traditional Fermented Milk Product

II. Objectives and background

We analyzed microbial fermentation of Tarak and its product to standardize traditional
fermented milk wusing rice wine products, and also to identify the functional
components. This allows the industrialization of Tarak through the development of
applications.

(1) Development of technologies for commercialization of Tarak fermented milk

(2) Establishment of manufacturing standards and elucidation of nutritional excellence
of traditional fermented milk - Tarak

(3) Establishment of functional analysis methods for Tarak and elucidation of in vitro
functionality

(4) Developments of commercial products using Tarak

O The need for research

(1) Cultural aspects

- As the interest in health is being raised worldwide, the health promoting
functionality of Korean foods has emerged.

- As representatives of Korean fermented foods, kimchi, fermented fish, miso, and red

pepper paste were already recognized for scientific excellence.

‘Suunjapbang’, the oldest cooking book written in Chinese letter, is a valuable
resource to find the food recipes from late Goryeo Dynasty to early Joesun
Dynasty.

- In Suunjapbang, the recipe of Tarak using milk and Takju exists and it suggested

that the fermented milk was consumed at that time.

Though the traditional fermented milk existed in Korea, the manufacturing process

_10_



and the quality characteristics were not revealed and systematic research has
started recently.

Fermented milk products are categorized according to their fermentation
characteristics and manufacturing process. Functions such as lowering cholesterol
concentration and obesity were already confirmed.

Tarak is a unique traditional fermented food of Korea. However, unlike other

traditional fermented foods, milk of animal origin was utilized as the ingredient.

(2) Industry Aspects

Annual sales of yogurt products in domestic market is about 1.4 billion USD and
functional yogurt have 40% market share of the total market.

Fermented milk is considered to improve symptoms such as obesity, hypertension,
diabetes, and heart disease. New product development trends are low-fat, non-fat,
vitamin enhanced, low cholesterol, low sodium, no caffeine, and no sugar in various
ways.

European fermented milk products are mainly focused on the particular disease.
Probiotic lactic acid bacteria such as L. casei, L. acidophilus, and bifidobacteria are
used for commercial products (Korea Health Industry Development Institute, 2004).
Either combination of lactic acid bacteria and yeast or only lactic acid bacteria is
utilized to ferment milk. Recently, the use of combination of lactic acid bacteria and
yeast culture draws attention to the public.

In this research, the commercialization of new traditional fermented milk, Tarak, is

expected to contribute to the company revenue.

(3) Social aspects

Knowledge accumulation on traditional functional fermentation using the lactic acid
bacteria is expected.

Tarak can be branded as a desert.

The consumption of dairy products can be increased by improving taste and
functionality of dairy products.

Increase in milk demand will contribute to revenue growth of dairy farmers and

dairy companies.

(4) Technical aspects

— Standardized manufacturing process for Tarak in large scale will be developed.

By improving the flavor and functionality of the milk, it is possible to achieve
traditional functional dairy product technology with production of bio—active

molecules.

_11_



III. Contents and scope of this study

O Development of commercial production technology for Tarak fermented milk
- Selection and identification of lactic acid bacteria

- Development of standard recipe with starter microorganism

- Fermentation process optimization

- Development of Tarak fermented milk test product and quality assurance

O Manufacturing standards and nutritional excellence of traditional fermented milk
Tarak
- Development of standardized method for tarak by the fermentation of rice wine

- Analysis of fermentation products and nutrient

O Establishment of functional analysis methods for Tarak and examination of in vitro
functionality

- Establishment of manufacturing Tarak extracts and fractions

- Functional analysis of Tarak: immune stimulation, inhibition of melanin, antiobesity,

cancer cell growth inhibition

O Applications development of Tarak
- Development of Tarak applications (elly, pudding)

- Development of frozen yogurt using Tarak (ice cream)

IV. Results of research and development
O Development of commercialization technologies for Tarak fermented milk

1. Selection and identification of lactic acid bacteria

= The concentration of yeast was 10°-10° cfu/ml in raw rice wine. The lactic acid
bacteria were isolated from 32 kinds of raw rice wine products. The concentration
of lactic acid bacteria was 10'-10° cfu/ml. Yeast and lactic acid bacteria are the
major strains for fermentation of rice wine. Lactic acid bacteria are suitable for
production in large scale. The isolated strains from rice wine products were about
130 strains of yeast and about 200 strains of lactic acid bacteria with curd
formation.

= Results of identification of lactic acid bacteria were 7 strains of Lactobacillus
plantarum and 5 strains of Lactobacillus paracaser ssp. paracaser.

» Five kinds of enterococcus and one kind of lactobacillus strains from 89 Mongolia

dairy products showed curd formation in 10% skim milk. From isolated strains,
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Lactobacillus helveticus was used for fermentation test. Tarak strains (n=47) did

not show curd formation in 10% skim milk.

. Standard recipe formulation with selected strains

MKRL 5-8, M13-2-3, M13-65-3, M13-67-1, M13-71-25 showed curd formation in
pilot tests. From tested strains, MKRL 5-8 obtained the highest viable count
results. The fermentation condition was optimized for the strain.

Lactic acid bacteria derived from rice wine were not suitable for growing with milk
ingredient only. Addition of sugar induced better fermentation. Also, rice soup was

used for fermentation.

. Fermentation Process Optimization

Ingredients were mixed and sterilized for 2-3 seconds at 103-135 degree (UHT,
Ultra High Temperature sterilization). After that, it was cooled to 35-40 degree
and inoculated in the concentration of 0.02% with Lactobacillus paracaser subsp.
paracasei strains (MKRL 5-8, M13-23-3, M13-71-2) from Korean rice wine. It was
fermented for 24 hours in 37 degree using a water bath and homogenized at

50/150 bar for the production of drink type yogurt.

. Development of Tarak fermented milk test products and establishment of quality
control

The acidity of L. paracaser M13-23-3 after 24 hours of incubation showed the
lowest results in comparison to other strains. L. paracaser M13-23-3 was the
lowest in the level of sour taste. Sugar contents and the viable counts of bacteria
showed no significant difference between three selected strains.

Nutrients per 100 g of Tarak fermented milk with L. paracaser M13-23-3 were
lower in fat contents and higher in sugar contents compared to the typical
fermented milk products.

The sensory evaluation of Tarak using L. paracasei M13-23-3 was around the
normal level with 4.0 in 7.0 point scale(Fig. 8). It was attributed to the low
preference for flavor and the strong acidity.

Incubated MKRL 5-8 and its fermentation products were effective to inhibit the
growth of P. acnes ATCC11828 and F. acnes ATCC6919.

Establishment of manufacturing standards and elucidation of nutritional excellence of

traditional fermented milk Tarak
. Nutritional analysis of the Tarak and fermentation products
Five L. paracasei strains were used for fermentation for 24 hour at 37 degree.

Acidity, pH, viscosity, organic acid concentration, free sugar content, fatty acid,

_13_



minerals were assayed and microstructure of Tarak was also observed.

The pH of Tarak was decreased according to the incubation period and was
dramatically decreased at 12hr to pH 4.6 (isoelectric point of milk). Curd was
produced in the 12 hours of fermentation.

Acidity, pH, and viscosity can vary significantly depending on the fermentation time.
However, it was not great differences between the species.

The number of live cells also show a tendency to increase according to the length
of fermentation time. But 1t did not show significant differences between the
species after 24 hours of incubation.

Lactic acid contents was sharply increased in 12 hours, after that, slowly increased
according to the fermentation time. M13-71-2 showed the highest level of lactic
acid.

Tarak incubated for 24 hours was freeze-dried. Minerals and fatty acids in the
samples were analyzed. There was no difference between mineral contents of
samples. The sample fermented with M13-71-2 showed a slightly higher mineral
content than the other samples. And the samples contained an unsaturated fatty
acid of about 30%.

Microstructure of control and Tarak were observed by electron microscopy and
EPS (exo-polysaccharide) was investigated.

L. paracaser produced polysaccharide recognized as biological functional materials
in the culture. So, Tarak might be used as a bioactive agent for anti—cancer,
anti—inflammation, and immune stimulation. In particular, M13-71-2 produced more

polysaccharide than other strains.

Establishment of functional analysis methods in the Tarak and elucidation of in vitro

functionality

. Development of manufacturing method for Tarak extracts and fractions
Freeze—dried samples manufactured in R&D center of Korea Yakult Co., Ltd.
(MKRL-5-8, M13-23-3, M13-65-3, M13-67-1, M13-71-2) were used.
Freeze—dried samples were fractionated using n—-hexane, chloroform, ethyl acetate,

n-butanol, and phosphate buffer.

. Analysis of immune stimulation and investigation for the condition of functionality
improvement

The establishment of culture conditions of MC116 cell, Jurkat cell for measurement
of the degree of cell proliferation.

Tarak sample(M13-65-3) significantly increased the cell proliferation of Jurkat cells
in 10, 50, 100, and 200 pym/ml concentration (p<0.05).
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. Analysis for inhibition of melanin production by Tarak

Tarak samples (MKRL-5-8, M13-23-3, M13-65-3, M13-67-1, M13-71-2) reduced
tyrosinase activity in 20% at 100 pg/mL concentration.

Tarak samples(MKRL-5-8, M13-67-1) significantly inhibited the generation of
melanin by BI16F10 cell accelerated by a-MSH in 100 ug/mL concentration
(p<0.05).

. Analysis of Tarak for antiobesity function

Establishment of Preadipocytes(3T3-L1) culture conditions, adipocyte differentiation
conditions, and lipogenesis induced conditions

Tarak extract(5-8, 71-2) significantly inhibited the degree of adipocyte lipogenesis
Tarak extract(5-8, 71-2) did not reduce the expression level of PPARy, C/EBPa in
the adipocytes.

Tarak extract(5-8, 71-2) reduced body weight and improved the blood lipids

profile in vivo test.

. Cancer cell growth inhibition analysis of Tarak
Tarak extract(5-8, 23-3, 71-2) showed no growth inhibitory function for A549 cell

(Lung cancer cells), and HepG2 cell (Hepatoma cells).

Development of commercial products using Tarak

. Applications of Tarak for jelly type product(jelly, pudding)

Tarak, which were traditionally produced according to Suunjapbang (Suunjapbang
Research Institute,2011) and Lim (2013), were used for this research.

We tested the possible application of Tarak for Gwapyeon, sweet jelly of beans,
jelly, and pudding. As a result, manufacturing procedures with excellent sensory
properties were established.

We analyzed the general composition of the pudding and jelly with Tarak. As more
Tarak was used, the less moisture contents were found. However, crude protein,
ash, and crude fat were significantly increased.

As the Tarak quantity increases, the pH is decreased significantly, Conversely
acidity and sugar contents were significantly increased.

The combination of 75% Tarak and jelly resulted in the best acceptance.

A sour taste and flavor of Tarak goes well with pudding of Tarak applications. The
100% and 75% of Tarak in pudding were suitable.

. Application of Tarak for frozen yogurt development (ice cream)
The legal standard for ice cream defines the contents of milk fat as more than 6%

and milk solids as 16% or more. Frozen yogurt manufacturing procedures had been

_15_
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established according to the above specification.

The number of lactic acid bacteria in Tarak ice cream was 7.01-8.17(logCFU/g)
level. Bacterial counts were significantly increased according to the amount of
Tarak.

In the case that contents of Tarak was 48%, the taste of Tarak application showed
the highest acceptance.

Based on the present findings, we propose to include 50% of Tarak to manufacture

ice cream products.

The application of research and development results

Research results

Patent

To secure a industrial property right on this research result for lactic acid bacteria
from makgeolli, we have applied patents of ‘antimicrobial property of Lactobacillus
paracasel HY7301 and comprising product against Propionibacterium acnes, ‘Method
of manufacturing jelly using Tarak’,'Method of manufacturing pudding using Tarak
and pudding using Tarak’, and ‘Method of manufacturing ice cream using Tarak and
ice cream using Tarak’. In addition, we will apply for the patent for skin whitening
effect of fermented milk using Lactobacillus paracaser HY7301.

We anticipate that development of functional fermented milk for skin improvement
with HY7301 will be possible when the patents of ‘antimicrobial property of
Lactobacillus paracaser HY7301 against Propionibacterium acnes’ and ‘fermented

milk of L. paracaser HY7301 with skin whitening effect’ are registered.

Conference presentation
We continuously published research results of commercialization of Tarak in
domestic conferences.

The effects of L. paracaser subsp. paracaser HY7301 isolated from Makgeolli on cell

viability and synthesis of procollagen in human fibroblast. Dasan conference.
2013.10.31.~2013.11.02. Gil Sun Myung et al.

The probiotic characteristics of Lactobacillus paracaser isolated from Makgeolli.
Korean society of food science and technology. P12-104. 2014.08.25.~2014.08.27.
Su a Kim et al.

Antagonistic activity of potent probiotic Lactobacillus strain against acne pathogens.
The microbiological society of Korea. 2014.04.30.~2014.05.02. Gil Sun Myung et
al.

We also continuously published results for standardization of manufacturing method

and nutritional value of traditional fermented milk Tarak in domestic conferences.

_16_



- Historical and cultural study on Korean traditional fermented Milk, Tarak. Korean
soclety of food science and technology. P12-052. 2014.08.25.~2014.08.27. Sachiko
Osada et al.

- Effects of three Lactobacillus paracaser strains found in Korean traditional rice wine
on nutritional and sensory characteristics of fermented milk. Korean society of food
science and technology. P12-106. 2014.08.25.~2014.08.27. Sang Suk Kim et al.

- Study on exo-polysaccharides of cultured milk inoculated with Lactobacillus
paracasel strains 1isolated form Korean traditional rice wine, Makgeolli. Korean
society of food science and technology. P12-098. 2014.08.25.~2014.08.27. Eun
Jung Kim et al.

- Studies on fermentation characteristics of Tarak, Korean traditional fermented milk,
through the analysis of microbial succession and metabolites. Korean society of
food science and technology. P12-110. 2014.08.25.~2014.08.27. Sang Eun Jung et
al.

O Application products of Tarak were reported in domestic conferences.

— Quality characteristics of ice cream using Tarak. The Korean society of food and
cookery science. food processing. FPP-4. 2014.10.17. Sung Hee Go et al.

- Development of dessert products using traditional fermented milk Tarak. Food and
cookery science. Food cooking. FCO-6. 2014.10.17. Kyung Yeon Lee et al.

C. Published papers

O We published three papers for application products of Tarak.

- Quality characteristics of jelly using traditional fermented milk Tarak. The Korean
society of food and cookery science. 39(5); 599-603 (2013)

- Quality characteristics of pudding using traditional fermented milk Tarak. The
culinary society of Korea. 20(3); 90-99 (2014)

— Quality characteristics of ice cream using traditional fermented milk Tarak. The
culinary society of Korea. 20(6) (2014)

O We will publish two non-SCI and four SCIE papers as research achievements.

2. Application plan

O Development of manufacturing process of traditional fermented milk Tarak

O Knowledge accumulation of traditional fermentation using lactic acid bacteria and
training of specialist.

O Development of Tarak products as functional fermented milk products.

O Branding of the Tarak Korean desserts.

O Development of various fermented foods through development of Tarak products.

O Production of promotional literature through application products of Tarak

(O Studies on biological activity of Tarak using results from assessment for prevention

of anticancer, antiobesity, antiatherogenic, antidiabetic, and antioxidant.
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S 1009 (5 4), AFAH) - 1000mg (31D, of 2= 8 (34
v g, 4 debd 3-f)0.011%, -<34H0.003%

B(F2H90%, AE10%, oh=FeH(FA 71 2)0.01111%(#1 €
sebd gh), B4 0.0029%, TA410.0148%

AR (D)100% (G AL, BA), o eh(@ a2

7)0.0046% (A Ekd 3Hr), HAE 0.0028%, T-$1410.0107%

A100% (W), of=st e m =, dlddetddf)

2 53%(FWiAl), AT 26%(FAA), MRS 21%, ZHHS
Atel = 0.03%

B N933%, AEF(FUD6.7%, of =g (Ad LI g
fr, 4877 £0.010%)

AT%(F AL, 2ME18%(F UL, AP 11%, ZEHH| A
o= 0.015%

A50% (U Ab), ATIE50% (W=, S, of2= 3k 0.009%
2100% (235 [ A, 2 H%ﬂl(ﬂﬁ #Au i), obAl T
FEAATR)

il

BI00% (= AL F5 0 D), ot-td(@ A E AdLded @

)

(U, AR (] A

W 100965 o) 4D), ob=sheh(@ A vl =, sldetehd %
W 100%6(5 WA,  oF2=3FEH0.009% (38 v =) 3l d &

o

“
_/L\_j].E]—(UL}EIﬂ—U]E_ Jﬂuolg]_urﬂ— )

2100% (5 AY), B, o & )

-

A (FWAD60%, ATI-(FHAH20%, HEF20%, oF=dE(F
AT R)

AT0% (S AD), 29 R 20%(H 5, B 74D, AR F10%, oF25}
(A 70 2) 0.01200% (3 2 &Ekd gk)

W] (714H)85%, &15%, oF2=uh& 0.013%(%@ v =) 9
daebd

W) (S AH80%, W EF20%, olA3E 0.014% (A A |,
¥ d e gH)

)

X3 T FE80%, A-F20%, oF=IHE 0.0072%, GA, A4k,

Ag 71— 5703 L=

W] (F 4009 A A F7] 58, HE Sy, 2EHH QAL
©] E0.0072%

W] (5 U 4F100%) HEFw 18732, ob = a9 e 0.0072%(3H4 7

vg sdeehd )

W] (1 AD)80%, % 920%, oF =g 0.12% (%4 Avl =, 7
L]OPE]_L]a]— )




FdA
- = el <l 3 - . =
83 =d4d A 2 S ed i 7 g o) 1009 (WAL, oF 2 3HEH0.05% (8 7w =), #d abd 35
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(7h E2i

FE71e U] e AES A3 843te] BCP agarel PDA agaroll HE3tal 7H7F 37°CellA] 72 h,
25T 72h widFsIA S, FA 2 a8 2 FAEE colonyS Al53tal BCP agare} PDA agarol 2
3] ¥k Altiete] single colonyE A%+, #1573 colony= MRS broth % TSBel H{&ste] Fwtatil
cell down ko] 10% skim milk stock®.2 WY& R #3895

(h el

*ﬁuma uH gre) FEE 100-10° cfw/ml FEIS. frikte] welg Aude)s of 3

= 10M10° cfu/ml $3%0|9S. ol Ao

A Ake] i Al Hes] gold A
A

(3) G2t Ak 9 =X
Elgens Xﬂioﬂ Al 5 HAES] 23] MRS broth ¥l vortexingdte] 10% skim milk<}
109 skim milk, 3% <474 XE=o] &34 base 2% 1.0%9] s=Z HEdte] 24748417k 37°C o
A AR djgetal curdE s TFE ERIE S A HZES fiktT F 10% skim
milk ¥iA]OA curdE FAEHE TFE 12 strains & 0|52 Fo]EA(API 50 CH kit ©]-&)3} 16S
rRNA  sequencings E3 +ihts 489S 1 A¥ Lactobacj]]us plantarum 7 strains 2}

Lactobacillus paracasel ssp. paracasel 5 strains .= 24z} 8 %)

(7h Beolede vEoR g Akt 4 WY
API 50 CHL kit(BioMerieux, Marcy 1'Etolile, France)E A}-&3to] @402 Fojy IGH=
;‘q]g] o] &AL BAFogAN I TAHS AEFFYS

Ahto] S21F MRS broth 1% 9)S vortexing 3?« W ¥ microtubeo] 1 mL® ¥F3la
14000 rpm 5&7F HAEE s dAS | A3l AFdEs AAG = Hitd S
S 7519, 14,000 rpm 5 < YA EE s AT AE A A S, washingS
23] 3t & SHT 1 mLE &3S A8 dAS A xS

7o 200 uLE API kit®] API 50 CHL medium®l #&3Fal, API 50 CHL well plateol] #==3}

ol-S washing s} 7

>
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. 7] LS ¢80 liquid paraffine =338}3l, cappingste] 37C incubatorol 4] 4877247+
o =gor A Wsl RS gty FAkdre] & o] 84S A4S S

Table 2. 12+ A& Akt o] Fol&4d At

Figeatr:! A8ty Asstd e T4 % ID

————— t———— ettt ——— ettt —++++

MKRL5-7 Lactobacillus plantarum 1 99.9
tht bttt —— b —————— +——
B T s s S At S A

MKRL5-8 Lactobacillus paracasei ssp paracasei 1| 99.6
ttt b=ttt ——— bt ——————
————— t——— =ttt ———++——P++++

M13-23-3 Lactobacillus paracasel ssp paracaser 1| 99.8
ettt ———tt+—t————4——
————— ottt t————F—— -+ ) ) )

M13-65-3 Lactobacillus paracasei ssp paracasei 2| 89.5
et ——t ettt ——————
————— Fo——— bt ———

M13-66-1 Lactobacillus plantarum 1 99.6
ettt ———— +——
77777 Fo—— ettt ————t——+

M13-67-1 Lactobacillus paracasei ssp paracasel 1| 56.5
B e e e i A i st
————— Fo——— bt —— =+

M13-71-2 Lactobacillus paracasei ssp paracasei 3| 727
ttt b=ttt ——t—— bt ——————
————— fo——— bt —— =ttt

M13-78-1 Lactobacillus plantarum 1 99.8
FHt bttt ————t——————— +——
————— t———— ettt ——— ettt ++

M13-78-4 Lactobacillus plantarum 1 99.8
ettt ——————— +—=
————— Bt o L s S S a

M13-78-5 Lactobacillus plantarum 1 99.6
tht bbb ——— b ————— +—=
77777 et o )

M13-82-2 Lactobacillus plantarum 1 86
Attt —————— +—=
————— +———— ettt ———tttHt++++

M13-82-4 Lactobacillus plantarum 1 99.6
ettt ———t+—————— +—=

(th 16S rRNA sequencing "H

FErTEe] 48 A4S 98t 16S rRNA sequenced Bl 1l A 5191

DNA F4dx 71449 B8 ntazAdoe o#3dte] £431¢ 2, primerZ+% Universal PCR
primer 27F(5'-AGAGTTTGATCCTGGCTCAG-3")9}t 1492R(5'-GGTTACCTTGTTACGACT
T-3")& A& S, ZgtolHE o] &3le] 16S rRNA FAAE FZda d7|4d B4S &
st Ao EE T FE 971422 Blast network serviceE ©]-83}9] GenBank ° &
59 & vAEY A7IAEY Blude g AFEFEE FAdAE EAsHA 5.

|

Table 3. Zgto]l AHH

xEl|HoIS +& FE2 AHA~
1 518F FLH & (Free) Forward CCAICAICCACagTAATACS
2 BOOR FLUH & (Free) Reverse TACCAJQOTATCTAATCC
3 2TF L& (Free) Forward AgAgTTTATCMTGECTCAD
4 1492R L& (Free) Reverse TACAgYTACCTTTTACIACTT

_34_



(2} 16S rRNA sequencing 23}

12 59 16S rRNA sequenceZ H|1l-+#

Lactobacillus paracasel ssp. paracasel b strains e =

Table 4. 12%

A3}

1T

242}

2] 16S rRNA sequencing #41 A3}

A3} Lactobacillus plantarum 7 strains<}
Zy7y g = S

T 16S rRNA A 23} 374
Length=987
Score E
Sequences producing significant alignments: (Bits) VWalue
dbj [ AB5S8386. 1 Lactobacillus plantarum subsp. plantarum gene fo... 1720 0.0
MKRL5-7 dbj |AB5989768.1] Lactobacillus plantarum subsp. plantarum gene fo... 1720 0.0
dbj [ AB59837E. 1 Lactobacillus plantarum subsp. plantarum gene fo... 1720 0.0
dbj [ A4B598374 . 1 Lactobacillus plantarum subsp. plantarum gene fo... 1720 0.0
dbi [ AB598352. 1 Lactobacillus plantarum subsp. plantarum gene fo... 1718 0.0
dbi [ 4B598340. 1 Lactobacillus plantarum subsp. plantarum gene fo... 1718 0.0
dbi [ABEO1179. 1 Lactobacillus plantarum subsp. plantarum gene fo... 1714 0.0
ab|FJ47E122.11 Lactobacillus casei strain TJE 165 ribosomal RWA ... 1576 0.0
emb [FM177140.1 Lactobacillus casei BL23 complete genome, strain... 15768 0.0
dbj | ABOOB=205 .1 Lactobacillus casei gene for 165 rAMA, partial s... 158758 0.0
MKRL5-8 dbj ABOOBZ04 .1 Lactobac!llus casei gene for 163 rAMA, partial IR 1576 0.0
dbj [AB3E27E3 1 Lactobacillus paracasei gene for 165 rRNA, parti... 15878 0.0
dbj [AB3E27E] 1 Lactobacillus paracasei gene for 165 rRWA, parti... 1575 0.0
dbi |AB362760.1| Lactobacillus paracasei gene for 165 rANA, parti... 1576 0.0
dbj |AB362702. 1| Lactobacillus paracasei gene for 165 rANA, parti... 1576 0.0
dbj [ABE30Z234 1 Lactobacillus rhamnosus gene for 165 rANA, parti... 1557 0.0
dbj [ABE30191 1 Lactobacillus rhamnosus gene for 165 rANA, parti... 1557 0.0
M13-23-3 db4 ABGBE0106. 1 Lactobac!llus rhamnosu§ gene for 163 rHHA, parti... 1557 0.0
dbj | ABEBOZ08 . 1 Lactobacil lus paracasei subsp. paracasei gene fo... 1557 0.0
dbj [ABEBOTE2 1 Lactobacillus paracasei subsp. paracasei gene fo... 1557 0.0
dbj [ABGZE054 1 Lactobacillus paracasei subsp. paracasei gene fo... 1657 0.0
dbj [4B00B205.11 Lactobacillus casei gene for 165 rANA, partial s... 1648 0.0
dbj |ABO0BZ204. 1] Lactobacillus casei gene for 165 rRMA, partial s... 1B4B 0.0
MI3-65-3 dbi|AB362765. 11 Lactobacillus paracasei gene for 165 rAMA, parti... 1648 0.0
o dbj lAB362761.1| Lactobacillus paracasei gene for 165 rRNA, parti... 1648 0.0
dbj 14B362760.1| Lactobacillus paracasei gene for 165 rRNA, parti... 1648 0.0
dbil4B362702.11 Lactobacillus paracasei gene for 165 rAN&, parti... 1648 0.0
dbj |AB598986.1| Lactobacillus plantarum subsp. plantarum gene fo... 1413 0.0
dbj |AB598985.1| Lactobacillus plantarum subsp. plantarum gene fo... 1413 0.0
dbj |AB598981.1| Lactobacillus plantarum subsp. plantarum gene fo... 1413 0.0
M13-66-1 dbj|AB598378.1| Lactobacillus plantarum subsp. plantarum gene fo... 1413 0.0
dbj |AB598976.1| Lactobacillus plantarum subsp. plantarum gene fo... 1413 0.0
dbj |AB598972.1| Lactobacillus plantarum subsp. plantarum gene fo... 1413 0.0
dbj |AB598940.1| Lactobacillus plantarum subsp. plantarum gene fo... 1413 0.0
enb |[FM177140.1] Lactobacillus casei BL23 complete genome, strain... 1536 0.0
dbi [4BO0OB205.1] Lactobacillus casei gene for 165 rRNA, partial s... 1596 0.0
dbj [ABOOB204 .1 Lactobacillus casei gene for 165 rRANA, partial s... 15596 0.0
M13-67-1 dbj [4B362763.1] Lactobacillus paracasei gene for 165 rPNA, parti... 15396 0.0
dbj [AB362761 .1 Lactobacillus paracasei gene for 165 rRWA, parti... 15386 0.0
dbj |4B362760.11 Lactobacillus paracasei gene for 165 rRMA, parti... 1596 0.0
dbj |4B362702. 1] Lactobacillus paracasei gene for 165 rPANA, parti... 1536 0.0
dbj [ABE30234.11 Lactobacillus rhamnosus gene for 165 rAMA, parti... 1531 0.0
dbj |ABE90191.1] Lactobacillus rhamnosus gene for 163 rANA, parti... 1691 0.0
enb |[HEG47132. 1] Lactobacillus paracasei subsp. paracasei partial... 1691 0.0
M13-71-2 gb[JN9748B2.1| Lactobacillus casei strain MCL 165 ribosomal ANA ... 1531 0.0
dbi [ABGB0T06G. 1|1 Lactobacillus rhamnosus gene for 165 rANA, parti... 15391 0.0
dbi | ABEB0Z08. | Lactobaci | lus paracasei subsp. paracasei gene fo... 1531 0.0
dbj |ABEB018Z. 1| Lactobacillus paracasei subsp. paracasei gene fo... 1591 0.0
dbj|AB598386.1] Lactobacillus plantarum subsp. plantarum gene fo... 1714 0.0
dbj [4B598385.1| Lactobacillus plantarum subsp. plantarum gene fo... 1714 0.0
M13-78-1 dbj |4B598381.1| Lactobacillus plantarum subsp. plantarum gene fo... 1714 0.0
dbj [4B598379.1| Lactobacillus plantarum subsp. plantarum gene fo... 1714 0.0
dbj|4B538978.11 Lactobacillus plantarum subsp. plantarum gene fo... 1714 0.0
dbj |4B598976.1] Lactobacillus plantarum subsp. plantarum gene fo... 1714 0.0
dbj [AB598986. 1| Lactobacillus plantarum subsp. plantarum gene fo... 1644 0.0
dbj [4B598385.1| Lactobacillus plantarum subsp. plantarum gene fo... 1644 0.0
dbj | AB5983981 .1 Lactobacillus plantarum subsp. plantarum gene fo... 1644 0.0
M13-78-4 dbj [4B598373 .1 Lactobacillus plantarum subsp. plantarum gene fo... 1644 0.0
dbj [AB598378. 1 Lactobacillus plantarum subsp. plantarum gene fo... 1644 0.0
dbj |ABS98976.1| Lactobacillus plantarum subsp. plantarum gene fo... 1644 0.0
dbj|4B598374.1]1 Lactobacillus plantarum subsp. plantarum gene fo... 1644 0.0
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dbj [AB598986. 1] Lactobacillus plantarum subsp. plantarum gene fo.. 1690 0.0
dhilAB5989685. 1|1 Lactobacillus plantarum subsp. plantarum gene fo... 1630 0.0
M13-78-5 dbj [AB598981.1] Lactobacillus plantarum subsp. plantarum gene fo.. 1690 0.0
dhi[AB538979. 1] Lactobacillus plantarum subsp. plantarum gene fo... 1630 0.0
dbj [4B598978.1| Lactobacillus plantarum subsp. plantarum gene fo.. 1690 0.0
dbj | AB538966. 1 Lactobacillus plantarum subsp. plantarum gene fo. 1703 0.0
dbj | AB598985. 1 Lactobacillus plantarum subsp. plantarum gene fo. 1709 0.0
M13-82-9 dbj [AB538981 .11 Lactobacillus plantarum subsp. plantarum gene fo. 1709 0.0
dbj | AB598979. 1 Lactobacillus plantarum subsp. plantarum gene fo. 1709 0.0
dbj [AB538378 .1 Lactobacillus plantarum subsp. plantarum gene fo. 1703 0.0
dbj | AB59B97E. 1 Lactobacillus plantarum subsp. plantarum gene fo. 1709 0.0
dbij [AB59898E6. 1 Lactobacillus plantarum subsp. plantarum gene fo.. 1663 0.0
dbj [AB598985. 1 Lactobacillus plantarum subsp. plantarum gene fo.. 1663 0.0
M13-82-4 dbij | ABS38381 . 1 Lactobacillus plantarum subsp. plantarum gene fo.. 1663 0.0
dbj [AB598979. 1 Lactobacillus plantarum subsp. plantarum gene fo.. 1663 0.0
dbi [AB538378. 1 Lactobacillus plantarum subsp. plantarum gene fo.. 1663 0.0
dbj [ AB59B976. 1 Lactobacillus plantarum subsp. plantarum gene fo.. 1663 0.0
Table 5. f2ke] Ak 2 54
10% ski 10% skim
0 SKIm
No. Eiak:! source W A% +3% glucose APIZA 3} 16S rRNAZ 7}
c w ¥ Az
1 MKRL 5-7 GAF B HFF O (0] L. plantarum Lactobacillus plantarum
L. paracasei ssp. Lactobacillus caser ,
2 MKRL 5-8 A B FF (0] O . . .
paracasel Lactobacillus paracasei
L. paracasei ssp. L.casel, L. rhamnosus,
3 M13-23-3 LA vk g O O . .
paracasei L. paracasei
L. paracasel ssp. Lactobacillus casel,
4 M13-65-3 ARD e & A X . .
paracasel L. paracaser
5 M13-66-1 g n a4 g A O L. plantarum Lactobacillus plantarum
L. paracasei ssp. Lactobacillus casel,
6 M13-67-1 A g w4 A O . .
paracasel L. paracasel
o PR R L. paracasei ssp. L casei, L. paracasei,
7| MI3-71-2 . 0 0 ,
e Aukd g paracasei L. rhamnosus
8 M13-78-1 2& A @) X L. plantarum Lactobacillus plantarum
9 M13-78-4 28 A A X L. plantarum Lactobacillus plantarum
10 M13-78-5 S8 A 0 ? L. plantarum Lactobacillus plantarum
11 M13-82-2 & 5T 0 O L. plantarum Lactobacillus plantarum
12 M13-82-4 Y8 T5F 0 X L. plantarum Lactobacillus plantarum
) ST
oo BE RAE L B RFe 4UA FF AL U 54

T FAE T 89F T 10% skim milkol A A=E FA = = 8 strains®]$d
Enterococcus strains®| 7%, Lactobacillus strains 150]e. 1 5 AAFe] thzF Aitol] #8317 ]
o3t AL Lactobacillus & +4¢ 1t 0.2 Lactobacillus helveticusE Y% H| Z~Eo] o] &3}

=

Elet o 47F oA = 10% skim milkell A A=E A= dF7F 1+
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Table 6. &= FA#F 5
No Name Description Acession Pct(%) s Hj] A 10% skimmilk
1 T1-1 Enterococcus faecium strain IDCC EU003447.1 99 (0] PDA X
6 T1-2 Enterococcus faecium strain IDCC EU003447.1 99 X X
7 T1-2 Enterococcus faecium strain IDCC EU003447.1 99 X X
8 T1-2 Enterococcus faecium strain IDCC EU003447.1 99 X X
9 T1-2 Enterococcus faecium strain IDCC EU003447.1 99 X X
10 T1-2 Enterococcus faecium strain IDCC X
46 T3-1 Kluyveromyces marxianus HE650694.1 99 (0] PDA X
47 T3-1 Kluyveromyces marxianus HE650694.1 100 (0] PDA X
48 T3-1 Kluyveromyces marxianus HE650694.1 99 (0] PDA X
49 T3-1 Kluyveromyces marxianus HE650694.1 99 (0] PDA X
50 T3-1 Kluyveromyces marxianus HE650694.1 99 (0] PDA X
53 T6 Pichia fermentans isolate E7-1 EU019226.1 100 (0] PDA X
56 T7 Cyberlindnera fabianii strain BZR42 JQ342083.1 100 0O PDA X
57 T7 Cyberlindnera fabianii strain BZR42 JQ342083.1 99 O PDA X
58 T7 Cyberlindnera fabianii strain BZR42 JQ342083.1 99 (0] PDA X
59 T7 Cyberlindnera fabianii strain BZR42 JQ342083.1 99 (0] PDA X
60 T7 Cyberlindnera fabianii strain BZR42 JQ342083.1 99 (0] PDA X
61 T1-1 Pediococcus acidilactici strain FJ844982.1 99 (0] MRS X
62 T1-1 Pediococcus acidilactici strain FJ844982.1 99 (0] MRS X
63 T1-1 Pediococcus acidilactici strain FJ844982.1 99 (0] MRS X
64 T1-1 Pediococcus acidilactici strain FJ844982.1 99 (0] MRS X
65 T1-1 Pediococcus acidilactici strain FJ844982.1 99 O MRS X
66 T2-1 Lactobacillus curvatus AB600200.1 99 O MRS X
67 T2-1 Lactobacillus curvatus AB600200.1 99 (0] MRS X
68 T2-1 Lactobacillus curvatus AB600200.1 99 O MRS X
69 T2-1 Lactobacillus curvatus AB600200.1 99 O MRS X
70 T2-1 Lactobacillus curvatus AB600200.1 99 (0] MRS X
71 T2-2 Lactobacillus helveticus HM218413.1 99 O MRS A
72 T2-2 Enterococcus durans KLDS 6.0318 DQ340072.1 99 O MRS A
73 T2-2 Enterococcus durans strain NM1565 HMZ218621.1 99 (0] MRS X
74 T2-2 Enterococcus durans KLDS 6.0318 DQ340072.1 99 O MRS A
75 T2-2 Lactobacillus helveticus HM?218413.1 99 (0] MRS X
76 T3-1 Kluyveromyces marxianus HE650694.1 99 O MRS X
77 T3-1 Kluyveromyces marxianus HE650694.1 99 X X
78 T3-1 Kluyveromyces marxianus HE650694.1 100 (0] MRS X
79 T3-1 Kluyveromyces marxianus HE650694.1 100 (0] MRS X
80 T3-1 Kluyveromyces marxianus HE650694.1 100 (0] MRS X
81 T3-2 Pediococcus acidilactici FJ844982.1 99 (0] MRS X
82 T3-2 Pediococcus acidilactici FJ844982.1 99 (0] MRS X
83 T3-2 Pediococcus acidilactici FJ844982.1 99 (0] MRS X
84 T3-2 Pediococcus acidilactici FJ844982.1 99 (0] MRS X
85 T3-2 Pediococcus acidilactici FJ844982.1 99 (0] MRS X
86 T4-1 Pediococcus acidilactici FJ844982.1 99 X X
87 T4-1 Pediococcus acidilactici FJ844982.1 99 X X
38 T4-1 Pediococcus acidilactici FJ844982.1 99 (0] MRS X
89 T4-1 Pediococcus acidilactici FJ915729.1 99 (0] MRS X
90 T4-1 Pediococcus acidilactici AB598949.1 99 X X
91 TH5 Enterococcus durans KLDS 6.0318 DQ340072.1 99 (0] MRS O
92 TS5 Enterococcus durans KLDS 6.0318 DQ340072.1 100 O MRS O
93 TS5 Enterococcus durans KLDS 6.0318 DQ340072.1 99 O MRS O
94 T5 Enterococcus durans KLDS 6.0318 DQ340072.1 99 (0] MRS O
95 T5 Enterococcus durans KLDS 6.0318 DQ340072.1 99 O MRS O
96 T6 Enterococcus faecium strain IDCC 2103 | EU003447.1 99 (0] MRS X
97 T6 Enterococcus faecium strain IDCC 2103 | EU003447.1 99 (0] MRS X
98 T6 Uncultured organism HQ749588.1 99 (0] MRS X
99 T6 Uncultured organism HQ749588.1 99 (0] MRS X
100 T6 Enterococcus faecium strain IDCC 2103 | EU003447.1 99 O MRS X
101 T7 Weissella confusa DQ321751.1 99 X X
102 T7 Weissella confusa DQ321751.1 99 X X
103 T7 Weissella confusa DQ321751.1 99 X X
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104 T7 Weissella confusa DQ321751.1 99 X X
105 T7 Weissella confusa DQ321751.1 99 X X
106 N1 Pediococcus pentosaceus AB598987.1 99 X X
107 N1 Pediococcus pentosaceus AB598987.1 99 X X
108 N1 Pediococcus pentosaceus AB598987.1 99 X X
109 N1 Pediococcus pentosaceus AB598987.1 99 X X
110 N1 Pediococcus pentosaceus AB598987.1 99 X X
111 N2 Pediococcus acidilactici FJ]844982.1 99 X X
113 N2 Pediococcus acidilactici FJ844982.1 99 X X
114 N2 Pediococcus acidilactici FJ844982.1 99 (0] MRS X
115 N2 Pediococcus acidilactici FJ844982.1 99 X X
116 N2 Pediococcus acidilactici FJ844982.1 99 (0] MRS X
117 N2 Pediococcus acidilactici FJ844982.1 99 X X
118 N3 Pediococcus acidilactici FJ844982.1 99 X X
119 N3 Pediococcus acidilactici FJ844982.1 99 (0] MRS X
120 N3 Pediococcus acidilactici FJ844982.1 99 X X
121 N4 Bacillus anthracos str. H9401 CP002091.1 99 X X
122 N4 Bacillus anthracos str. H9401 CP002091.1 99 X X
123 N4 Bacillus anthracos str. H9401 CP002091.1 99 X X
124 N4 Bacillus anthracos str. H9401 CP002091.1 99 X X
125 N4 Bacillus sp. NBRC 14416 AB680611.1 99 O TSB X
126 N5 Pediococcus pentosaceus AB598987.1 99 X X
127 N5 Pediococcus pentosaceus AB598987.1 99 X X
128 N5 Pediococcus acidilactici FJ844982.1 99 X X
129 N5 Pediococcus pentosaceus AB598987.1 99 X X
130 N5 Pediococcus pentosaceus AB598987.1 99 X X
146 10_4 Pseudomonas putida strain S16 AY741156.1 100 X X
147 10_4 Pseudomonas putida strain S16 AY741156.1 100 X X
148 10_4 Pseudomonas putida strain S16 AY741156.1 100 X X
Table 7. EFhat
Name Description Acession Pct(%) A3 Hj A 10% skimmilk
200 Sl-a Saccharomyces cerevisiae JN837100.1 99 O PDA X
201 S1-b Saccharomyces cerevisiae JN837100.1 99 O PDA X
202 Sl-c Saccharomyces cerevisiae JN837100.1 99 O PDA X
203 S2-a Saccharomyces cerevisiae BK006945.2 99 O PDA X
204 S2-b Saccharomyces cerevisiae JN942842.1 99 O PDA X
206 S3-a Saccharomyces cerevisiae JN837100.1 99 O PDA X
207 S3-b Saccharomyces cerevisiae JN837100.1 99 O PDA X
208 S3-¢ Saccharomyces cerevisiae JN837100.1 99 O PDA X
209 S4-a Saccharomyces cerevisiae JN837100.1 99 O PDA X
210 S4-b Saccharomyces cerevisiae JN837100.1 99 O PDA X
211 S4-c Saccharomyces cerevisiae JNB37100.1 99 O PDA X
212 Sb-a Saccharomyces cerevisiae JN837100.1 99 O PDA X
213 Sh-b Saccharomyces cerevisiae JN837100.1 99 O PDA X
214 S5-¢ Saccharomyces cerevisiae JN837100.1 99 O PDA X
215 S1-1 Lactobacillus brevis FJ476121.1 99 O MRS X
216 S1-2 Pediococcus acidilactici FJ844982.1 99 O MRS X
217 S1-3 Pediococcus acidilactici FJ844982.1 99 O MRS X
218 S1-4 Pediococcus pentosaceus AB598987.1 99 X X
219 S1-5 Lactobacillus brevis FJ476121.1 100 O MRS X
220 S1-6 Pediococcus acidilactici AB598949.1 99 O MRS X
221 S1-7 Pediococcus acidilactici FJ844982.1 100 O MRS X
222 S2-1 Pediococcus acidilactici AJ305322.1 99 O MRS X
223 S2-2 Pediococcus acidilactici EF059987.1 99 X X
224 S2-3 Pediococcus acidilactici FJ844982.1 99 O MRS X
225 S2-4 Pediococcus pentosaceus CR936503.1 99 X X
226 S2-5 Pediococcus pentosaceus AB598949.1 100 X X
227 S2-6 Werssella viridescens AB680180.1 99 O MRS X
229 S3-1 Lactobacillus fermentum EU825661.1 99 X X
230 S3-2 Pediococcus acidilactici AB598949.1 99 O MRS X
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231

CP002033.1

99

3-3 Lactobacillus fermentum X X
232 S3-4 Lactobacillus crustorum AB626073.1 99 O MRS X
233 S3-5 Lactobacillus mesenteroides AB601159.1 100 O MRS X
234 S3-6 FEnterococcus faecalis AB362602.1 99 O MRS X
235 S3-7 Lactobacillus plantarum AB601179.1 100 O MRS X
236 S4-1 Lactobacillus curvatus AB600197.1 99 X X
237 S4-2 Pediococcus acidilactici ABbH98949.1 99 X X
238 S4-3 Pediococcus pentosaceus AB598987.1 99 X X
239 S4-4 Lactobacillus curvatus AB600200.1 99 X X
240 S4-5 Lactobacillus curvatus AB600200.1 100 X X
241 S4-6 Leuconostoc mesenteroides AB601158.1 99 O MRS X
243 S5-1 Lactobacillus fermentum CP002033.1 99 O MRS X
244 S5-2 Lactobacillus fermentum CP002033.1 99 X X
245 S5-3 Pediococcus acidilactici FJ844982.1 99 O MRS X
246 S5-4 Lactobacillus plantarum AB5H98986.1 99 O MRS X
247 S5-5 Pediococcus pentosaceus ABH98987.1 100 X X
248 S5-6 Lactobacillus fermentum CP002033.1 99 X X
249 S5-7 Leuconostoc mesenteroides EU074059.1 100 O MRS X
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Table 9. A1 10%F vd=l wjk €

WjeFel UHT, 37% MRSl 01%= g% 2447 et | | ou | ta | *F
’ ’ AA (cfu/mL)
1 MKRL 5-7 - L. plantarum X 492
L. paracasel ssp. 9
2 |MKRL 5-8 - ) 0 4.03 0.955 | 1.33X10°
paracasei
L. paracasei ssp.
3 |M13-23-3| doid Aue b = o | 443 | 0737 | 7.00X10°
paracasei
L. paracasei ssp.
4 | M13-65-3 A B = P ) P 0 4.47 0.689 | 2.90X10°
paracasei
5 | M13-66-1 | 2 F4n =222 g L. plantarum X 5.29
L. paracasei ssp.
6 | M13-67-1 ] e e =1 P . ” o) 4.41 0.69 | 2.44x10°
paracasei
o7 AR L. paracasei ssp.
7 | MI3-71-2 o b P o | 438 | 0766 | 250X10°
ule Ak g paracasei
8 | M13-78-1 S22 A L. plantarum X 5.32
9 | M13-82-2 g% FE5F L. plantarum X 5.22
10 T2-2 FETAE L. helveticus X 5.17
Table 10. & wgH]E 283 MKRL 5-8 % &&= 54
_‘_‘E_L)\
Wkl UHT, 375 MRSH{% 01%2 HE, 2447k wjk pH A N
(cfu/mL)
12+ 4.10 0.891 1.55X10"
MKRL 5-8 L. paracasei ssp. paracaserl 5
2} 4.08 0.888 1.76X10
oA #Re 53 298 99 A54 v
W A2 el A5A g
A7) Ak 105 fAkt T i@ AAbel] Akt fAtTE AASE A, O T F A g5
vl Evigh e N %
o
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(7}) Az I F A fFolH Eo A MKRL 5-82] 484 =2 334

MKRL 5-8 A7} A3 FAdfrobAlEe] Aol J3Fs vx= A Flstr] st AlE
S22 ¥ (cell proliferation assay)S AAlstA . AZF JF AfFolAlES] Hs68 A XE[YFFA:
n A EF2F(ATCO)E 10% fetal bovine serum, #HUAY 75mg/L, ~E#Enfo]Al
75mg/LE $Hrstal 9l DMEM WA & AF&ste] 5% F%=2 CO; vid7|el A 37CE 247 %F
] k35l 912, 96 well plateo] Hs68 cell 10° cells/well 5= 2 wjddlal o 7)o MKRL 5-89
ApE #AE 5x10° cfu/mL, 1x10° cfu/mL  FE2 A st 2443 HSAAS. S T AE
S YAEE(4,000rpm, 10)3te] vl S A 2HA wEblal Roche® proliferation
assay kits ol &3te] Axo AL S vluste] SASAS. 1 A, Figure 2014 HE= vhe}
zro] MKRL 5-8F A& 5x 10° cfu/mL % ool Al 354 fopa o]l AEAo] JaFS 1l
H=(Cont’s= MKRL 5-82 AglshA &2 FA 8, LABILAB2= 72 MKRL 5-8& 5x
10° cfu/mL, 1x 10° cfu/mL =2 A3 & e

Ho

o 7dwotM =2 E28

con LABL LABZ

Figure 3. 934 f-otAd|Eol| X L. paracasei MKRL 5-8¢] A&A] =2 &3}
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(L) Az 97 Aol T4 MKRL 5-89 Z2 g A4 = )

AF I AfotAlEe A MKRL 5-80] Z=Zepl AAS S7HA7] stz f1sA
Pro— collagen Type I C-peptide(PIP) EIA kit(Takara, MK101)E ©]-&3}¢] Procollagen Type
I C-peptide®] M4 && AHFeAe. MKRL 5-8 wAE 100C< 4 10%3F 7hal AFEAIZ
% 5x 10° cfu/mL, 1x 107 cfu/mL 9] FEZ 7k 98 AFobAl £l Hs68 Al Lol A 2lsfa

an B

4A8A1 7w Fet M E o] WX ZRE 20u-S FHste]l WA 2 EvlE Z2Fele] ¢S 5439
+. Figure 32 MKRL 5-8¢] 1A Aol == 44 53 a34&5 543 23
S Yetd Aoz ‘Cont'v MKRL 5-8& HgtA &2 T+, TABI,LAB2+ 77t
MKRL 5-8% 5x 10° cfu/mL, 1x 10° cfu/mL ¥%& A d < VRIS, Figure 3914 &
A& 4 = upe} o], A AEHd EAstE Tz EZekAe A FHT MKRL 5-8S g
st XA ZRZEA Fol gs S S AT & NS

= T MR AT .

o

O ooy zo| =2 Zapstd

procollageningfmL)

con LAB1 LABZ

Figure 4. J5F/dFol AN L paracaser MKRL 5-8¢] =z =4 A F%= a3
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A AA 3] mel dfok ERRks ol&ste] BHElERE Alxsty oy v
fref frabete] fFAERIO R = Ak Blo] kA A o)A ol FRE HUbete] HEUF F HE
5 frEstda. =g dEAQ B o] AR HAgE ¥ 2H4E W s 2ES
S g4y e FAlTeR HEeld e, WA ET wi@Hl = Table 113 25, Table 119
Hjstul el o] A8 E XM 130713/5C=E  273%7+ 7}Y(UHT, ultra-high temperature

= =1t

sterilization)dte] AHitadS. A & 35740C=2 Wzste] w2y 8 FAHF(MKRL 5-8,
M13-23-3, M13-71-2, 55 Lactobacillus paracasei subsp. paracasei= 0.02%&%==Z 53}
3L 37C water batholl A 24A17F &< v ¢Fste] WA 7] vl SFES 50/150 bar= 2 sho]

=93 Bl HahE AxHS.

Table 11. B 9] uf &l

454 o F(%)
A 50.00
S A 4.00
WA 10.00
25 10.00
e 0.12
okt 0.02
A 4 25.86
2A 100.00
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Ao ol 4
At 5 L. paracasei M13-23-3°] 24A17F wjF & Abw7
M13-23-30] Aluto] 7} #HQom o

7V G kS L. paracasei
FTEUrE f Wy 7o HEskd S

Apol 7k sl o,

Prl
'
¥
5
rlr

°x

i)
4
N
w

o —
o
Ho
Lo
a2

Table 12. AwtiFo] o] 3}a F Al 4w

Ak pH T.A. Bx Ei
L. paracasei MKRL 5-8 3.95 0.95 19.59 1.69E+9
L. paracasei M13-23-3 4.62 0.62 19.32 1.42E+9
L. paracasei M13-71-2 3.89 0.97 19.92 1.82E+9

(2) H2 fel FF WY HAE

MRS broth(pH 6.85)°] 2N HCIS ¥o] pHE 29} 302 A3 wjxo] wtdg] Fa TS
1X10" CFU/mL 302 AE3la 1A 4, 3417 50t 37T oA ueA 7l & Aolde &

A F4E AP S (NERTORE TZHOZ MRS broth pH 6.859 4 %3
7 A3} pH 30l M = WA R fAbdto] dopsol vk fA oW pH 2 M= A
7} aA &R (Fig. 5).

Ljabd B AE

o]

8

4 _—r“-\‘___-_i————1
g - e pHE B
hh -
= %

a el pH3
<k
rEl 3 = pH2

2

1 .

o T T

Oh 15h 3h

Figure 6. L. paracasei M13-23-3 9] WAt B AE

(@) vhde fe #Ee WHEY HaE

MRS brothel 1% Bile extract® #H7}ste] A E A xstz 2y 8 4TS 1X10
CFU/mL %22 HFsta 1Az v 3A7F Bk 37Co] WAl § Aropde Fabite]
TE =489S, 1 27, Fig. 6914 H+= vle} o] MKRL5-8, M13-23-3¢] WHHEA ] 7}
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T T WolL MI3-TI-2E e Holglg.

HetE M EHAE

(5
._/A e
7

a
F - - @~ 58{bile)
g e
=] bl - 4
K 5 \‘:‘H e 1 3-5
;Fl_ -..J%___,_..-— - H= 23-3(bile)
T =
. ——71-2
“h
4 - — ®= 71-2(bile)

Ch 15h 3ih

Figure 7. wt4¢ #& Fibvel 954 HEE

4) A= Frd 7o FHAs HAE

Caco-2 cell(human epithelial colorectal adenocarcinoma cell)S 24 well plateso] 1X10°
cells/welle] %% wF3}al bacteria : animal cell®] Z}z} 200 : 1, 100 : 1, 10 : 19| H ==
A stal 5% COz incubatorell Al 1A13F 30 &<t WA A . o] F well& 1 mle PBSZ 24
washing3tiL celldl Holds AHFE SAHEAS. 2 A3, Figure. 7oA HE nlel 2o
MKRL5-8°] 200 : 1°]4 =& FZFes BIA=.

1.20E+07
1.00E+07
8.00E+06

W 200:1
6.00E+06 -

W 100:1
4.00E+06 - sk
2 DOE+06
0.00E+00 -

MKRLS-8 M13-23-3 M13-71-2
Figure 8. =42 a8 FAibde] 5725 HAE
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Table 13. Ef

E
(mg)

40.81

(mg)

5.9

(g)

0.07

3}x
(g)

1.24

]H
(g)

1.88

)
(g)

3.12

’]'ET
(g)

13.14

17.61

100g &

AAES] A HAE 33 AS. L. paracasei M13-23-32.

ki3

o=

4

T 4.0%/74

% 4

Z] 0]
b RS

A

A3 A

ki3

2 ®BE oA+ (Fig. 8).
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u2dg Fef fAkte] 2411 MRS broth culture 50 mg 4,000 rpm e 2 108-7F G4 2] &1
Yo #AE PBS buffer 30mE 23] A H st SAb FE7F oF 1X10"ctu/ml

gaflsle] A Fd AT A (intact cel)E AR S FH]
2892 o] g3t T T 14,000 rpmOF 1083 AR ste] A

o 23 33 9 (intracellular cell-free extract) &.& AF8-3+%1

El
!
-

-

Lo
Ho
2

(2) Total Anti-oxidative capacity test
¥ A 52 Uric acid®} 2kt A5 20 plE well plateo] #7}8lar, 1xReaction buffer 180 ul
S Hrbslel T35S, 27 FHE S 490 nmoll Al =A 3 F, 1xCopper Ion Reagent 50
=iy

ol

]

s #H7rste] A2l Al 5&%t shakingdtW A WESAZ . Stop solution 50 plS 3 7Fsle]
e& FEIAL 490 nmelA FREE SAS S T FAstee Frhe vgel&(CuzhE <
ASA 7 =(CurZ WA) AEE vlauste] F7stls. 1 A3, Figure. 9914 Hi= npep 7ho]
Al 5 E5F intracellular cell-free extractoll H]3}| intact cello] &4tsl &Alo] o HF
ko] #ol= 105 oA MKRL5-8¢] k7 =2 ditsl A4S RS

700

B MKRL5-8

B M13-23-3

B M13-72-1

intact cell 10  intact cell*9 intraceliular A10 intrace llular A9

Figure 10. 912 2] & FAktel & dilsts H2E

(3) SOD(superoxide dismutase) HZ=E

Akt A8 5 plE well plateo] #H7Fstal, Xanthine £ 5 pl, Chromagen &< 5 ul, 104
SOD assay buffer 10 pl& 718, 7] ¥kgdo] 90 wrt H=s F/HTE H7Msk o
HE&-9 o] 1xXanthine Oxidase &< 10 pl& H7kstal 37C 1 h ¥H-&A171 ¥ 490 nmoll Al F&

5 =2A39S. SOD HUb= 244 Aakst &4 tigk HI7FE superoxide anion
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radical(O; )& HAtstFE4E WA= AEE B89 S. Figure. 10914 HE= dle} 7o)
M13-23-30] Aoz FAL =& AL 39S

H 105

L B=b=

Inhibition (34)

BEs

MERLS-8 M13-23-3 M13-71-2

Figure 11. 9+2¢ 3 F4te] SOD €4 HEE

(4) Catalse &4 H2:=E

¥ A5 catalaset AR AlE 20 ulE well plated]l #H7}8kal, Hydrogen Peroxide
working €9 (12 mM) 50 pl& #7Fste] 2o 133+ ¥k3-39dt}. Catalase Quencher &
ol 50 pl& H7bste] wks-3 3 22 well plated] 5 ul® ©]%3 ¥ Chromogenic working
|4 250 plE H7bste] AFZelA 607F vESAIZI F 520 nmelA FFEE SRS 2
Ay A 7F BT SOD &4 Ao 93] s A= HAEFEAES A A= catalase &Y

= Ul

U mrdel fe #Fe o=F WAT 3 B4 HiE

il

1) 9429 fd 52 v (culture supernatant)®] BrEA =4
Age] o]gH Aqd=F Yde ZRIoYutH R ofAU (P, acnes) ATCC11828%}
ATCC6919 F+ 7FA] - (strain)& °o]&3t o, &g FAHL AAuA wFHE o] &3}

=
G2 4y Fd AR MKRLS5-8¢] S21% 10 mLe] MRS ¥ %= (culture broth)< 4,000 rpm
S =2 107 AR, A5 5 mLE H3l 045 um ZEY| Aste] Al A7l F ol A
T+ wi %kl (culture supernatant) &2 AFE3I31S-

A& e AA A (GAM broth)? ¥ vl w*(blank), HAv|A| o] Z &3 Q Uutg ]2 o4~
(P. acnes)S w3t o) 2+ (control), HA iAo Z 23 o Uutg g] e oAU (P, acnes)S Wi
St A fH fFARES] wdds HUEe APt (test) 3 T oE o] sk
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HEstar 24x3F &b 37CoA F7Iwistd S, o wWl Addels =AY fud fA
MKRL5-8¢] H] %9 (culture supernatant) 1 mLE H7}ste] fAkt wjgodo] =g HAto
Ao mA= dFs AFINAS. dxvwoRe dAMH o] Z2u e yutH R of A (P
acnes)s YA 1% T2 HETA FATS wideA &2 MRS broth®Hs 1 mL #7}
sto] wjA| o] F3] oo Q= A AE AASAS. =g HATY A A= AU
o] wj & (culture broth)e] &3EE 600 nm oA A 3ke] B3 &

Figure. 11 oA X+ uvpe} o] mlAEo] AgpA] &S AEQl vlu(blank)S 016 AE=Z &

|
Bz v 2a, thEv(control)l ZE U Q UHMH 2] o} AU A~ (P. acnes ATCC11828
P. acnes ATCC6919)e] Hl¥d=Ee FHF=+ 1.4, 5 oo =r Folxg. Wi, dlxdel
MKRL5-89] ujj %l (culture supernatant)< 18] T (test) ] TFEE 12, 1.3 502
FEs A e. ol S, MKRL5-89] v 5 Y21 P oacnes ATCC11828 3}
P. acnes ATCC6919 9] A& Aslst= a5°

A=)

ﬁ

[y
[}

P
S

[y
N

. mblank

o
(]

m control

o
o

i test

Absorbance unit (600 nm)
[y

o — T
P. aches ATCC11828 P. aches ATCC6919

Figure 12. MKRL5-8 ®j & o] oAJ=Ft ot &4

5}l 0] & A}

N

Q) 92 & Fakt T All(cel)] FrEA =H
A FHE FAE TA(cel)d A=F Aol g Fd SSRGS A
(1) olAX 9t Zo] MKRL5-8 -4kl S4% 10 mLe] MRS ¥l 4E (culture broth)S 412 s}
of FFAg AAGL F& FAES 10 mLe saline buffer® 23] Al H st Fibito] o 1X10°
CFU/mL s%7} 5 %5 salined] £3]ste] Ao o] &35

Jxrogs L2y yute g oAU~ (P. acnes) ATCC11828 ¥ ATCC6919 W& Z+7z¢
HA ) A (GAM broth)ell 1% &%= HE F 37CAA wgdet A& o] & 6}% , o171l &ﬁ
o] #AZS P. acnesst B HOZ(SF 1X10" CFU)E HF8to] A wjgdd F P acnesSt

o] wrE SAA v e ZEIYHE g5 of AU (P acnes)«] Rl ’ﬂE—”uHHX]
91 DRC agar(Differential Reinforced Clostridial Agar)E, f4btSE gERIA g A )X
%l SL agarell HEste] A8k

Jﬂ
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Figure. 12014 ®H+= ule} o] T2y o vty g]L oY ~(P. acnes)H<
2y Yt el AEujx]ol A 47 Rago g 9 ofde WEHlaL, FAkt

A 05 HElS. v, 220 Q YuhH 2R ol AU (P, acnes) ¢t Akt & &

Ao e 29 oyntdels AdeujAolAs #47F 2 8 & s al, faketel

w7 23 8 2 =4 UEE S, o8 e A= P oacnes ATCCI11828 3 ATCC6919 +

5 (strain) & °ﬂ"1 s HHY F AU

A7) A A 448 F 4kt MKRLS-82 Z 2y e Uubel g8 ol (P. acnes)2| A

= AA ZEyeUute gl e olAU (L. acnes)oll Wa+ 73 &4

2 1

>

_:

12.00

10.00

8.00

M control
6.00

| test

= HY7301

4.00

Microbial content (log value)

2.00

0.00 T
P.acnes ATCC11828 P. acnhes ATCC6919

Figure 13. MKRL5-8 Aol =5 gt &4

_53_



7. 333 AH

0
°
aK

o

7h = AIA

- AL A A E HEFF 98 NPD(New Product Development) process © w2} %13j

- AE FARH F, AFE N Flowel whek & (e 717F 219 1 9])

J_,mo
o

_ﬂu.o
N
B
Him
o

ofy

vl
=

o 44713 47

3L
=

O AL A3

ol
=

0
o

™

jruze]

Ho
N

o
e

o
o
~d)

Kl

g
No

jze]
;OH
N
vzl

Mo

snap-on# & &=

1

-

T

}™, Push-on

O]

B AR FE

[e)

==
[}

screw 74
37| AF

RYA
aL

(3)

SH)

mK

‘Z.:l
Hnﬂ

pa

2R

i=1}
=

Al)

N

re

(

A

(5) =4

s
=3

_54_

A A} 7FA]

1 7,1540):

¥

gy 1F LAE(HAE) A

e

Wl (2
E

Iy

T
™

Fel Al

(3) &% 100~140mL

(4) 74 1200 (%)



howrEdel thd BRY s Agetel AxT B wE 54 L UE 4% B

(1) gteho] Az=(E2A g2 Az 8y +4d)
Al A9 e ol &5kl dEEaw EEe Alxs)

1
acetic acid 0.1% 2 H7}sto] 37CAA 2441 7F g A7)

(2) Bgt pH W3} =4
Hkg Al7bel wWE e 9] pH tﬂi}b Fig 1. ¥} 25, @8 %7|9 pH+=

oA 0.1 % acetic acide} HE Ul WAy HI7F= <l =
620 T 649 FF9. o]F L= } 535101] uet pH7F fHaske A4S & 7 e Sl A+
T8 AAZE o] & 5438 pHZF #HAEtAA TR 1641ke] B Hsils W= pH 4649 HHE
Uetdo] s el =9ste] curd7t A EAE. S29 A9 2E 12412 Ao o 7hx= ¢k
W aE L}E}LHE} F & 124%F pH 60914 16417 5742 gaste] F4% @Fas wo|
7] A ZFste] g 2442F bR FEgE FAFAE B S39 A4S Ta 27 4 AIRE 7HA
7+ pH 6.2101]/\1 5847 7HE w4 FAAFAE HolANE ol evtd FHAE Holw dhg
24/\]7}0113 pH 503 o= S2¢ H|5=3 pHE WEAS. S49 Ao+ 16 AlZ74A 9] pH7}
Az %719 pHe Hl=gt S YEMNAAT 16417 -H A Ak pH7F 74 she dark 23

AlZEe] HE pHe 5560131+, ol A% Efeto] g~y

B o 5 AN 24 b A EWA pH
Fadte AL BB FEakE Aol i FH P 2T LuFe] lactic acidsh °l
9l f714h8 AAEEA pH7F RolAe Ao A7he.
7o —u— Sample-01
—e— Sample-02
—A— Sample-03
654 v —v— Sample-04
e Vv — v Vv
1 = \
— e
6.0 \ \ e
T ] A\- \o \
[o %
554 A v
] A A\
)
50 . A
\./l [
45— T T T T T T T T T T T T T T
0 4 8 12 16 20 24 28
Time(Hr)

Fig 1. Changes of pH in Zarak with different Makgeolli at 37C for 24 hr.
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S1) made with 222 (<) S2) made with 53 W4 &) (F A A EALS)
o

S3) made with =Hv}S9-d 2 (9] H =7} S4) made with G424 2] (M &%)

ol HF At== 053 %ol S4 ®EF TR 16 Al
UElel HE AR 040%8 bRl AR el od curd7h 44
v ol

12716A17F0. 2 HF
wo] wel gt Ao thEA tehE o we.
08
1 |—=— Sample-01
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| | —4—Sample-03
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£ 05-
e
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©
2 04+
8 ]
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E 034
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| v— 7 %\'\W""“V/
0.1 T T T T T T T
0 4 8 12 16 20 24 28
Time(Hr)

Fig 2. Changes of Titratable acidity in Zarak with different Makgeolli at 37C for 24 hr.
S1) made with g2 gl(F<) S2) made with 534 42 2 (FAHAME EALSF)

S3) made with =¥ vl&2-d 2] (W) H F=7}) S4) made with Ak gl (Al 45%)

go] g ZH7 983 T 1067 %® EE AFTolA B3 FFolAS. o]F S1, S2, S3¢]
Agole BE ANTA G F2438] Haste] 247 S12 7.2 S2+ 7.0 S3E 739 dREE



el o S1, 82, S39] A% @Ay FA @it 47 72 %, 7 %, 7.3 %S JERY
g 16 A7F 9 FE7)F 1017 %2 0 Algke] Blal 2 zo] 7 YA

t 7} 6.8 %A+, °ol& S49 pH7F #HAEhal
Hul GEr} @ié}% Aoz A7THE, o]

G BAHE A 2 2o Wz} A%
A8 sk W) AR EE elnt A H§02 A $hel el B

11.0
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9.04
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;:{ 8.54
5 1
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Fig 3. Changes of Brix in 7arak with different Makgeolli at 37C for 24 hr.
S1) made with g9z gl(F<9) S2) made with 534 42 & (F ALY EALS)
S3) made with ="v-S2-4 2 (w3 HF74) S4) made with G A4 2] (A 5=

\= b
AldEd e S o] &ste] Alxg el wra Azt mE A== Fig 4. oF #&. ¥E R H
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7V F7betal & avh AW
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Fig 4. Changes of viscosity in Zarak with different Makgeolli at 37C for 24 hr.
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Fig 5. Changes of lactic acid bacteria count in 7arak with different Makgeolli at 37C for

24 hr. S1) made with 2228 (<) S2) made with FZAA A 2 (FAHAA EALST)

S3) made with =¥v}&9rd 2] (W) H 57} S4) made with GAibAard gl (Al <%)
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Fig 6. Changes of yeast count in 7arak with different Makgeolli at 37C for 24 hr.
S1) made with A9z el(F<9) S2) made with 534 2 2 (FAH A EAFF)

S3) made with =¥v}-&9d 2] (W) H 571 S4) made with G 4HAErA 2] (A 45%)

_59_



(7) B LEe] F7124a Ee B
BE A7 o] e {714 AL Fig 7. Fig 8 Fig 9. Fig 10. 3 5. 471X 948 =
o] &3l gt g A AAHEE F7)4S F 2 lactic acidS. S1¥ S3 ol Ao wE 1247+
F-E lactic acid¥] =& & FOo=2 F7FstA . E3 S13 S3 9 49 ethanold =
BAIZE wel Frbstdled ol Y fd EEVF At 4F HEas dod+= A
o2 A7ZtE, w3 B AP A 2d 24F 0.1%E HUEgE o] & 2a vt & EM acetic
acid®= 973 AA4ES & 5 AYS. oA HetlA fHo] FeHe AdRE AN TS
Fig 494 & 4 A . o5 T35t g2 A g ra} o] 2kt g yto] Z sl
ER7b AR ABREE ojne FA-LT EFY TEFIL % 5 Ae oo 2w
E olie ATl wekbA FrARY A o] debA = Ao w2 A7,
8000
7000 | .«
| P
6000 - —a— citric acid
] A —e— lactic acid
5000 - e —a— succinic acid
{ < —vw— acetic acid
4000 —<— EtOH

Amount(mg/L)

0 4 8 12 16 20 24 28
Time(Hr)

Fig 7. Changes of organic acids and ethanol in S1 Tarak at 37C for 24 hr.
S1) made with G4 (=-9)

8000 — -
. —m— citric acid
7000 —e— lactic acid
i —aA— succinic acid
6000 | —w— acetic acid
i —<— EtOH
—~ 5000 -
= ] -t +——<¢——¢
g 4000
<
=
§ 3000
2000 |
1000
04
T T T T T T T

0 4 8 12 16 20 24 28
Time(Hr)

Fig 8. Changes of organic acids and ethanol in S2 Tarak at 37C for 24 hr.

S2) made with =44 = 2] (541 BAE)
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Fig 9. Changes of organic acids and ethanol in S3 Tarak at 37C for 24 hr.
S3) made with ="v}-&94 2] (vl dH 77}

8000 _ i
] —=— citric acid
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| € < —<— EtOH
- —¢ ¢ ——q—
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Fig 10. Changes of organic acids and ethanol in S4 Tarak at 37C for 24 hr.
S4) made with §Aibaebd 2] (A <+%)
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(8) Etete] FeEd 4

HE g Al 7kl w}% Elgtel fElde weee Fig 11. Fig 12. Fig 13. Fig 14. ¢ 25 2%

H T8 g lactose oo S19 A -$- glucose, fructose S3¢ 4% glucose’} HEHA
. S17} S39] A lactose $aFol] & Aol HolA &A| T glucose®t fructoses= W&
HERE H 2 A4Skl W g 16413t = AEEH A Z%S. AEE glucosedt fructoses #
Al e oA FfHE RAoZ Holw olE Wag F Aol TRl glucose<t

fructose® =7] WEPOE ALEsle] 16A1%F o]Fole= HAEHA FS Ao=EZ AzHH.

lactoseRto]l AEH S2, S49] A fol&= & ztolE Holx &= FRAR Ha o] Ao v Eo

o

T
lactose7} 2% 7423 AL 4 5 A

=

O O

60
50
/\.\."\'+Iactose
;E~ 40+ —e— glucose
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©
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8 204
i
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Fig 11. Changes of free sugar in S1 Tarak at 37C for 24 hr.
S1) made with dd=4d (=)
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— 40-
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-
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0 T T T T T T T
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Fig 12. Changes of free sugar in S2 Tarak at 37C for 24 hr.
S2) made with =494 2 (S 4L EALT)
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Fig 13. Changes of free sugar in S3 Tarak at 37C for 24 hr.
S3) made with = w}-&2-4 2] (8] /3H F71)
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Fig 14. Changes of free sugar in S4 Tarak at 37C for 24 hr.
S4) made with A& 2] (M S5%)
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W et ve] R e

s
ol

(D) EFFelA el Eeldts54

el 4 PDA, MRS WAE $3o] 158 ERestel $4% Db Table 1 232,
ol Tl met ReE AT R AR FH/F BT ol FATE SI19 4

Lactobacillus brevis, Pediococcus acidilactici, Pediococcus pentosaceus, S2% Lactobacillus
fermentum,  Pediococcus — acidilactici, — Lactobacillus  crustorum,  Lactobacillus — sp,
Enterococcus faecalis, Lactobacillus plantarum, Lactobacillus plantarum, S3+ Pediococcus
acidilactici, Pediococcus pentosaceus, Lactobacillus curvatus, Leuconostoc mesenteroides,

S4+=  Lactobacillus  fermentum, Lactobacillus plantarum, Pediococcus pentosaceus,
Leuconostoc sp. 7} w8574 HAS. °ol& Fste] B god #ofste= At o] ALY

g AARAgHol EAHe] A4S 4 F O UAS. ZRE EE AFTA
Saccharomyces cerevisiae 7} 8] FAEAL. EHE f2kry aRE el 2 2E
Azl Ag3A] oARE Felsle] Ao H&E oY

Table 1. Isolated lactic acid bacteria and yeast from 7arak

Name Description Acession Pct(%)
Sl-a Saccharomyces cerevisiae JN837100.1 99
S1-b Saccharomyces cerevisiae JN837100.1 99
Sl-c Saccharomyces cerevisiae JN&37100.1 99
S1-1 Lactobacillus brevis FJ476121.1 99
S1-2 Pediococcus acidilactici FJ844982.1 99
S1-3 Pediococcus acidilactici FJ844982.1 99
S1-4 Pediococcus pentosaceus AB598987.1 99
S1-5 Lactobacillus brevis FJ476121.1 100
S1-6 Pediococcus acidilactici AB598949.1 9
S1-7 Pediococcus acidilactici FJ844982.1 100
S2-a Saccharomyces cerevisiae JN837100.1 99
S2-b Saccharomyces cerevisiae JN837100.1 99
S2-c Saccharomyces cerevisiae JN&37100.1 99
S2-1 Lactobacillus fermentum EU825661.1 9
S2-2 Pediococcus acidilactici AB598949.1 99
S2-3 Lactobacillus fermentum CP002033.1 9
S2-4 Lactobacillus crustorum AB626073.1 9
S2-5 Leuconostoc sp. EU074059.1 99
S2-6 Enterococcus faecalis AB362602.1 9
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S2-7 Lactobacillus plantarum AB601179.1 99
S3-a Saccharomyces cerevisiae JN&37100.1 99
S3-b Saccharomyces cerevisiae JN837100.1 99
S3-c Saccharomyces cerevisiae JN837100.1 99
S3-1 Lactobacillus curvatus AB600197.1 9
S3-2 Pediococcus acidilactici AB598949.1 9
S3-3 Pediococcus pentosaceus AB598987.1 99
S3-4 Lactobacillus curvatus AB600200.1 9
S3-5 Lactobacillus curvatus AB600200.1 100
S3-6 Leuconostoc sp. EU074059.1 99
S4-a Saccharomyces cerevisiae JN837100.1 99
S4-b Saccharomyces cerevisiae JN837100.1 99
S4-c Saccharomyces cerevisiae JN&37100.1 99
S4-1 Lactobacillus fermentum CP002033.1 9
S4-2 Lactobacillus fermentum CP002033.1 9
S4-4 Lactobacillus plantarum AB598986.1 99
S4-5 Pediococcus pentosaceus AB598987.1 99
S4-6 Lactobacillus fermentum CP002033.1 9
S4-7 Leuconostoc sp. EU074059.1 99

(2) Keflroﬂ Aol RytFEA

g dFHEQl kefir graing TEAA IS TIH=E hEHA
Arbell A eket S8 52 pools W7 #18l kefirol A
. ol t& kefirs Z+2 T1-1, T1-2, T1-3, T2-1, T2-2. T3-1.
T3-2, T4, T5, T6, T7, T8 = et em & 73709 #FE Estd&(Table 2). =
Lactobacillus sp, Pediococcus sp 2 f2kito] o™ E8¥ Enterococcus sp2 At
9l Enterococcus faecium= %2]E =4 o] FFE Fofe EHA 3 fatow I
7% AATHo] 3 Aow LdHA UL, Pediococcus sp2 FAHA  Pediococcus
acidilactici= <55 Y97+ Listeria monocytogene] 73733 #7] W o]&5& JA =
Aoz d#HA 7% F(Dabour N. et al. 2009). SR 2+ IS Fgo o] &3} 3l
A3 -

=
To] Hol't Aow & Kluyveromyces marxianus’} % %}

ol

e

e

o
IT
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Table 2. Isolated lactic acid bacteria and yeast from Kefir

Name Description Acession Pct(%)
T1-1 Enterococcus sp EU003447.1 99
TI-1 Enterococcus faecium EU003447.1 9
T1-1 Enterococcus faecium EU003447.1 9
T1-2 Enterococcus faecium EU003447.2 9
T1-2 Enterococcus faecium EU003447.3 99
T1-2 Enterococcus faecium EU003447.1 9
T1-1 Pediococcus acidilactici FJ844982.1 99
T1-1 Pediococcus acidilactici FJ844982.1 99
T1-1 Pediococcus acidilactici FJ844982.1 99
T1-1 Pediococcus acidilactici FJ844982.1 99
T2-1 Lactobacillus curvatus AB600200.1 9
T2-1 Lactobacillus curvatus AB600200.1 9
T2-1 Lactobacillus curvatus AB600200.1 9
T2-1 Lactobacillus curvatus AB600200.1 9
T2-1 Lactobacillus curvatus AB600200.1 9
T2-2 Lactobacillus helveticus HM?218413.1 9
T2-2 Lactobacillus helveticus HM?218413.1 9
T2-2 Enterococcus durans DQ340072.1 9
T2-2 Enterococcus faecium HM218621.1 99
T2-2 Enterococcus durans DQ340072.1 9
T3-1 Kluyveromyces marxianus HE650694.1 99
T3-1 Kluyveromyces marxianus HE650694.1 99
T3-1 Kluyveromyces marxianus HE650694.1 99
T3-1 Kluyveromyces marxianus HE650694.1 99
T3-1 Kluyveromyces marxianus HE650694.1 99
T3-1 Kluyveromyces marxianus HE650694.1 99
T3-1 Kluyveromyces marxianus HE650694.1 99
T3-1 Kluyveromyces marxianus HE650694.1 99
T3-1 Kluyveromyces marxianus HE650694.1 99
T3-2 Pediococcus acidilactici FJ844982.1 99
T3-2 Pediococcus acidilactici FJ844982.1 99
T3-2 Pediococcus acidilactici FJ844982.1 99
T3-2 Pediococcus acidilactici FJ844982.1 99
T3-2 Pediococcus acidilactici FJ844982.1 99
T4 Pediococcus acidilactici FJ844982.1 99
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Enterococcus durans

Enterococcus faecium

Enterococcus durans

Enterococcus sp

Enterococcus faecium

Enterococcus faecium

Enterococcus faecium
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Pichia fermentans isolate
Pichia fermentans isolate
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Cyberlindnera fabianii stain
Cyberlindnera fabianii isolate
Cyberlindnera fabianii stain

Cyberlindnera fabianii isolate

Weissella

Weissella

Sp

SPp

Weissella sp

Weissella sp

Weissella sp

Pediococcus
Pediococcus
Pediococcus
Pediococcus
Pediococcus

Pediococcus

pentosaceus
pentosaceus
pentosaceus
pentosaceus
pentosaceus

acidilactici

FJ844982.1
FJ844982.1
HQ758922.1
AB598949.1
DQ340072.1
DQ340072.1
DQ340072.1
DQ340072.1
DQ340072.1
EU003447.1
EU003447.1
HQ749583.1
HQ749588.1
HQ749588.1
FJ176548.1
FJ176548.1
JQ342083.1
JQ342083.1
JQ342083.1
JQ342083.1
JQ342083.1
GQA479964.1
GQA479964.1
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9
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Ao A FAtE 57HAE EEste] BEE Axsilon, wE 4?—*3?7? o] s} st

& SA4s s wE gl FEste] MRS brothell ¥igd ikt 55
L. paracasei =, A 1AF-IFAANA Fs A=z Zﬂ%"‘?%?}%(MKRLB*S M1
M13-65-3, M13-67-1, M13-71-2). 9+ 66.7%, @A 3.3%, AAT 30% & &35+
Z3k WA pilot AHE o] &3s}o] 50/150 bar® & * UHT30% ©]4, 273%3H) 4
stal 37CE W7 & FHlsk s, FHlg 919 wiekedel Akt cultureE: 1% =& @Zs
% 37%=TC water batholl A vl 0, 6, 12, 18, 24 A|7F ¥ 2 AMZ3lo] njdd o] e E
O}Oﬂ*‘ } strain, MKRL5-8. M13 23-3, M13-65-3, M13-67-1, M13-71-2& #7}38l] =
Ud AR 1, 2, 3, 4, 52 AABstal, g HI7ME S AER *ﬁ%‘%]
T WS ot R AIZHS Hi@Ete] AEolF o R XA

ofN X
flo S

o
1.

"r’
[\
<
w

’

Lr

O

BRI

PN_
ﬂrﬂ'Hr

o

3
- B 2E F pH, A%, A& W3t ¢ pHe pH meter (Orion 2-star Benchtop,
Thermoscientific, USA)& A LA =A3ta, & A%EE 0.IN NaOHE pH 8.307FA # A
3t 2~ 2% NaOH 4M] #2 lactic acid (%) & $HAFEFo] Al 4ksl 9l 2.

- EBEg ¥y T Ak wWst . MEES 2HBTE FASEHEA, viscometer (LVDL-L+,
Brookfield, Middleboro, MA. USA)2] 2¥ spindle® 6rpmo] A 30s 7+4 o2 33] =% 3}
At gks YE S

- Bt L A
broth (Difco, US,A)
st . 33 WHE =

AR S

AlE Imle FAsto]l 085% "t Az dAgez 243 MRS
Ao HESF] 37Col A 48A17F AAujts = WA E colonyE A=

ol HH3S 78 A5 mLY colony forming unit (cfu/mL)E

:.: s

o?i
ol

4\

= 1 A=

= = Z 5 4000 rpmell A 107 o 44
271904 (A32010(1), GYROZEN, Seoul, Korea) 94 #glsle] A5Hut 21335t =43}
A AMHI A5 NS Sep-pak Cig cartridged] E3#A71 t}e 0.45 membrane filter® o 3}
3ol HPLC (Water 1515, Waters Co., USA)Z #X3 2. olu #3893 ¥4 columne
carbohydrate analysis column (4.6x250 mm, Waters Co.), mobile phaset 75% acetonitirile
(Fisher Co.)& AF&3}1 flow rated 1.0mL/min, injection volumnes 20uL, detector:= RI
(M410 RID) detector® A8t S. 712 B4 columne  Atlantis™ dCis(3.9x150mm,
Waters Co.), mobile phasex 20 mM NaH2PO4 (pH2.7)E A}&3taL flow ratex® 1.0

mL/min, injection volume< 20uL, detector:= UV (Waters 2487, 210nm)E AF&330 2.

P AEE R AN B 4 A

[
r do
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- BAA (Fele, Sole) FB

T, R

=

e S 7t AES T27] (IKA-WERKE,
DE/MF-10)2 v}&), 253 F&7]2 F%319], 0.2um membrane filter= oJ3 F 045
filter® o33} Dionex ICS3000 (Dionex, USA)Z w43t 5. F7]22 o3 Hol
o2 Yol ol columne Jonpac CSI12A (4%250mm/Dionex, USA), mobile phase:
20mM MSA (Methanesulfonic acid)< AF&3I%3 1.0 mL/min flow rate, 25uL injection
volume?] Z7dA #2392 5ol Ionpac AS20 (4%250mm, Dionex, USA)
column, mobile phasex 14mM KOH, 30mM KOH, 30mM KOHZE A}&3F% 3, 1.0mL/min

flow rate®} 25uL injection volume®] F oA EA&4L.

n}{}h i

- A4 3HeF 0 One-step A& A2 Wl

SAAZAR AEZERe] Foo ¥e

A 2
methylation mixture(MeOH:Benzen:DMP:H2S04)E 340ul, heptane 200ul. % <
2
80C 2413 %
2
FER F AT FE A

A HkAE B8 Garces Rafael and Manuel®] ®HH S wigtom 9o HlhHow A g 3 &
GC (Gas chromatography, Agilent 7890A, CA, USA)S o]&3lo] 243913, o)W column
2 DB-Wax(30mm=*0.25mm=0.25um), detector= FID(280°C, H2 35, Air 350, He 35ml/min)E&

AF-8-3} 91 a1, injection volume 1ul (spilt ratio 20) %<

Far= o Garces Ratael and Manuel Mancha. 1993 One-Step Lipid Extraction and Fatty
Acid Methyl FEsters Preparation from Fresh Plant Tissues. Analytical Biochemistry
211:139-143.

- Ebghe] mlAGFR o 24A17F @ Esk el AES A AXse] (FDSSAS8508, Ilshinbiobase,
Seoul, Korea) W& 38 A3t & 7}&49 5kVol A FAFAAA R (JSM-7500F, JEOL,
Japan)= °©]83to] wMFRE HZ
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Table 3. Changes of pH in 7arak by fermentation time and strain.

6h 12h 18h 24h
Con 6.80+0.06
1 6.30+£0.02 4.35+0.00 4.15%0.02 4.03+0.01
2 6.22+0.03 455+0.01 4.15+0.01 4.19+0.00
3 6.53+0.01 4.30+0.01 4.18+0.01 4.10+0.01
4 6.53+0.01 4.55+0.04 4.20+0.02 4.10+0.01
5 6.59+0.00 4.36+0.04 4.22+0.01 4.04=0.01
pH
6 [ T 1 [| |
3
£13
R T R SRk N TP L SR s A
Figure 15. Changes of pH in 7arak by fermentation time and strain
g Aol dojdesE BE AEFY pHE #A4dte 43S 2. 28 64 AMEE2 4
Q1 condll (pH6.8) Hl&l <7k 7HA%E pHE Ho|H, pH6.22 6.59¢] WHHE HAS. HE 12
AlZbol = BE AEFEY pHYF 543 74%ke] pH 430 ~ 4559 WHeE HSl 3 AHEFHo R
Frasto] g 24x1%kel = pH 4.03 T 4199 H9E EAs. 7Fo wE AEFE 14 pHAA=
A& 19} 5 o] pH4.03, pH4.04E Ho] 7 9+ pHE HGAW & AZE5 2 AolE B
ol Bte. WA 124%00] pHIE % Bud A SAH (pH 46) 2Hol mdste] A
=7k g5 ARRe O S ARS
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Table 4. Changes of titratable acidity in 7arak prepared by different fermentation

time and strain.

6h 12h 18h 24h
Con 0.21+0.01
1 0.33+£0.01 1.31+0.01 1.42+0.01 1.62+0.04
2 0.40+0.01 1.23+0.02 1.54+0.01 1.40+0.01
3 0.25+0.01 1.30+£0.02 1.48+0.01 1.58+0.03
4 0.25+0.01 1.22+0.02 1.41+0.04 1.53+0.01
5 0.22+0.01 1.31+0.01 1.40+0.04 1.66+0.03
Acidity

18

18 L = z = i

14 7 = i B ¥

12 z i T

10

0.6

0.2 |s | i1 ¥ -

z oAz 9983 2N8%3 $99% 9NAF

Figure 16. Changes of titratable acidity in 7arak prepared by different fermentation time

and strain.

g AlZko]l A IstH A pHZF ol me A SVt e AES HY o HFe| wE
Aol = AEFE Alolo]l F AFolE Kol ks, pHeF 22 Agdo=z g 1247k A7)
A3 Z7Fst] 122 T 13189 E Holthrl 24A T Faol= 140 ~ 1.669 E=EE39 LS. A5
1H T} 5 o] 2447F WHEo] 162, 1.669 AES Z4zF Holn A = =& xS HYS
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Table 5. Changes of viscosity in 7arak prepared by different fermentation time and

strain.
6h 12h 18h 24h

Con 4.98+0.06

1 3.86+0.03 1865.00+62.65 2111.67£99.29 2201.67+£40.41
2 5.80+0.03 1353.33+17.56 2910.00+85.00 2170.00+£63.84
3 4.66+0.03 2871.67+£143.56 2641.67+£230.45 2833.33+£87.37
4 4.76+0.07 85.00+£5.00 2631.67+82.82 2558.33+46.46
5 4.78+0.03 1806.67+50.33 3650.00+£70.89 2683.33£50.08

Viscosity
4.0E+03

.....

&h 12h 18h 24h

Fermentaticon Time

1 2 #— 3 ——@—-8 -5

Figure 17. Changes of viscosity in 7arak prepared by different fermentation time and

strain.

HET (con)e AE+ 498 cPE RHYow A dwgrt Asdq wet =71 Eoﬂoui
(Fig. 17) 28 6A17+e] A& dx=T /‘”gjﬂr Z ZJolE Holx & HE 3865.80cPE
S (Table 5). pHe} 2t ZAytel st wag 1247k A

=
N
ol g
b
ol
o

=

1243k A=t AENES & 9\191%. TEe] AEE] HAEee |
MEF AE7F 25 g Aols Bolal, wE 24N A = AE 2We] 7Y B HE P
22018 A1 5wl 3ol ZH7) cP 2683, 28335 HolW HwA =& AL E HIS
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Figure 18. Changes of viable cell count in 7arak prepared by different fermentation time

and strain.
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- #EW BE Azl BE F7]40) W

oy 09275 8403 T4 #43 [madified by admin] 142 Wit | ) )
AU 1 - Lactic acid - 6.837 WVL210 nn b Lactic aC|d
a
80| | '
1 ‘ 9699.6
] | 4 13;3199 8680.5 85412 86655
[ 1 goss. M
* ‘ 75008 7193 MEF e
1 ‘ ‘ ‘ 6579.9
| 5967.6 57073
4 | ‘a |\
2 ‘ | ‘ 3 dJT“m 10.267
J i |
i \,\ “ ‘ | II‘
1 j uﬂll“‘ \\ | 2 Acetlcamd -1 3 \‘_ ‘\‘ f
] = 0.0 3876 637.4 581.9 639.1 886.7
-1 T T T T T T T =
0o 20 40 60 80 100 120 B | (F AP gAEA atahaRat W RAR S
c Citric acid d Acetic acid
1106.6
1906.2 1866.2
1944.415295 1928.0
1615.2 1620.6
s 15000 1538.2 il
Ghon B 15352 1568.8
1488.2 1465.0 ] 1460.2
1033, 29601 15153 1560.6
13712
058 1891 1440 1593 1773 2067 1908
1783 1444 146.2
82 1220 1285 710 1285 807  1386129.7 1702
\\..__e,\ o ;\-'{h-. L .ﬁ\,.—'1 > “,.1‘\ <J§{,E‘Nh B \\____e,\ o \-'{h-. b Iﬁ\rﬁ’li} 1\:,5‘“». B

Figure 19. The contents (mg/L) of organic acids in 7arak fermented for 24h at 37C.

AZufETaAgA (Fig. 19 a) Hxo] B MEZE9A lactic acid, acetic acid, citric acid’} 73
ZHUE. o ARvEIHLS 7 {7]Ae] HES HAF7] 9% gE AE FRvEIRoR
Aas ozl Aolw (A5 1W, 12413 &g) 72} AEvity A& A {714 &5fo wet &

gle g3 A7|7F Zolzf U, ZF MES {714 kel 9&&S v F. Lactic acid(Fig. 19
b)E citric acid®t €8] WHER (con) AZoAE 0 mg/L ES Holtpr wrart 28 H o

}11

ug} F7beteE AES Hgow BRE 7E MIZoa W 12470 F243 F7E RIS, o
Fo| WA= AE 29l v A e Jactic acid$FHES, A= HHol & wE AZtelA 7}
Z =L Jactic acidE® A3l S. Citric acid= (Fig. 19 ¢) & (con) AZo] 71 =2

7

|E Holt} (19444 mg/L), &&7 Ao wel #HAhs= e
g AIZFAA 2 AEE vl M @ citric acid S EAS. dlE=a (con) 9
acetic acid= (Fig. 19 d) (82mg/L)ell |l & q

Fg wglorh ME At} FEo] upE So] Was} 2ol
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55,0 0926 &5 101T4 #20 (modified by NICEM 1] 1-12 RI_1 b
JRU lactose
a l’ - lactose - 8.099
0 ||
1 ‘ 52878.6
l ‘ ABTTLL o s 48168.8 48065.4 47758.7
0 |
] 35586.9 34546.7
‘ | 34842.4 347612 34536.7 PR
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LN B e ) ) £ B . ¥ o " © o b oAb o Ak wd Al
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Figure 20. The contents of monosaccharides and disaccharides of 7arak fermented for 24h
at 37TC.

g AZE a2efE oA (Fig. 20 a, MZF 19, 1243 &g) RXeo] AEHoz G2 o
¢l lactose?t @2 glucose, galactose®] = B2 Z ol A

galactose ¢ glucose:= MZEo] wg} Aelx oz 7HE5 o %S, Lactose g
7} Ja o] mel iz (con, 48771.1mg/L)el Hl& HAadts &S Hola A
Z 5] 7} Y2 lactose 2l 32116.0 mg/L:E_"— 1B.91S. Galactose= (Fig. 20 ¢) tHFETQ
cond} L& 6AIZl = AE AW S AlQstais HEHA %}%Z]‘?}, e 127\]7J ojFRYH HE
Hol wrarvh e wef Ay ow FUs
of Hld] & galactose THS HJI
Glucose= (Fig. 20 d) B ¥ oZ THs
AZ 1] 7 e glucose el 704.1mg/L, M ZE 4H o] 7H
mg/LE EAS.
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Table 6. The contents of cation and anion minerals in 7arak fermented by
different strains for 24h at 377C.

Na NH* K Mg Ca Cl so* NO? PO*
mg/g
1 1.96 0.46 2131 421 5677 177 1053 0.28 83.58

1.86 0.45 19.85 4.74 60.96 1.96 10.22 0.30 80.43
1.99 0.43 21.15 4.60 66.00 1.94 1041 0.31 83.27
212 0.46 21.90 4.47 57.17 1.98 10.00 0.33 75.50

Ol s W N

2.06 0.46 22.09 5.13 68.72 1.86 10.77 0.35 84.26

©

g 24X ANEE B Axste] ¢l wE A5 %ol (Na, NH', K, Ca, Mg)¥
& (Cl, SO, NO’, POY) &#& 4 nlastgls. 2% (Cad 94 (POHY Fe] B
A 7H Egrom, dEore ZEEM FA (SOHol WkE. TFol U
sheFol = A1E 5Wo] Na, ClS AlLgt BE Fr|doA 7 =2 35S HAs. o
Abito] A sEtE Al (exo—polysaccharides, EPS)+= 8¢F, WAl & |
ZFA AL Qlokal A5 Bal Hal 9l EPSell 3o & 14kl (phosphate group)© B-cell
o]EY ®EZF(lymphocyte) #4895 F3 s & (mitogenic activity) = FAH L loH
mitogenic activity:= J4H71¢] skt A vt Hus 3 9l (Kitazawa et al 1998). =2
O]G‘l—o— Srstal = BEtol A ddRE FES] Ao Aol A dA 2E
1Y 283t 237 V2o EF2RS mitogenic activityE H| 3 1 AA 75420 o
%}O] F-otthal of e o] J.

= o

=

o

2

o MH

lo
2 (|

- N
o Jo X M

N
9 off
oX,

>
)
O{N
o

Fa= o HKitazawa, T. Harata, J. Uemura, T. Saito, T. Kaneko, T. Itoh Phosphate
group requirement or mitogenic activation of Ilymphocytes by an extracellular

phophopolysccharides fiom Lactobacillus delbruekii ssp. bularicus. International Journal of
Food Microbiology 40 (19958) 169-175
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Table 7. The contents of fatty acids in 7arak fermented by different strains for
24h at 377C.

A2k Cl14x* Cl4:1* C16%* C18%* C18:1n9*
ug/mg
1 0.33 0.24 0.93 0.62 0.49
2 0.52 0.25 1.35 0.85 091
3 0.35 0.22 0.69 0.48 0.39
4 0.38 0.22 0.72 0.47 0.36
5 0.29 0.20 0.59 0.39 0.33

* Cl4 (Myristic acid), C14:1 (Myristoleic acid), C16 (palmitic acid), C18 (Stearic acid), C18:1n9 (Oleic acid)

T4 Az g 24N AZ] TFe E AN dHS A v usa S, ©Aa AFEo] 1
A AHAEel AEFHJoew, EIAWEl Cld(Myristic  acid), Cl6(palmitic  acid),

C18(Stearic acid)e} E3x3} A HMEQl Cl4:1(Myristoleic acid)2} C18:1n9(Oleic acid)’} A=
. dHtd o=z & = XA Hos By iR Wake]l {3k A

A A
oz d#A Sled & AE A Bl oF 30%9] EESA ALl g E] A=

- B WA 7=

SELDICEE

5 =
Rl
saccharides, EPS) @& f o A=E 714

il o
Y, FAY, W99 T A& 2 JA AAS wE 7IsAdel 3 SIS
(Ruas—madiedo et al. 2002, Zhang et al. 2013). 24413t W& ElghS W AXx A|A FAFEY]
o= P Ay di=a MEH G el 23 L paracasers ol&sto] Al £
Etefoll A= Bheh 9 7z fitdoezRE AdE JEEdd ddAR AAAE AnEA
H wdel dAYH A 2 24l FFHUS. WmHA L paracasei = B3E BEHL FAE
olell, fratytel ofsf F4¥ Aol o WATAE v ET &4 7w dA
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Figure 21. Scanning Electron Microscope images of 7arak fermented for 24h at 37TC.

a: con (20,0008H)  b: 4-24 (10,000%H), A= 49 24A]7F IE
¢ 5-24 (5000%H), A& 5 24A1F & d 5-24 (10,000 #), AE 5H 2473+ T &

Fia=i LZahang, C. Liu, D. Li, Y. Zhao, X. Zhang, X. Zeng, 7. Yang, S LI
Antioxidant activity of an exopolysaccharide isolated from Lactobacillus plantarum C8S,
International Journal of Biological Macromolecules, 2013(54) 270-275

P. Ruas-Madiedo, J., Hufenholtz, P. Zoon. An overview of the finctionality of
exopolysaccharides produced by lactic acid bacteria. International Dairy Journal, 2002 (12)
163-171
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Table 8. Yiled of polysaccharides obtained from 7arak fermented for 24h.

Sample 1 2 3 4 5
Yield (%) 0.41 0.41 0.48 0.35 0.41
FAAET YR
Yield (%) = °= e zéw @ 00 (4 D

24AZF R E B AEelA dofxl v & A 99 4 13 2, dojXl FE2
035 7 048 % HHE B35

FOO

000

500

400

300

[ntensity(nRIL)

200

100

O 10 20 30 Al S0
Retention time (min)

Figure 22. Elution profile of Molecular weight in sample #1 Tarak

Table 9. Molecular weight (Mw) of polysaccharides obtained from Tarak fermented
for 24h.

Retention
Sample . . 1 2 3 4 5
Time (min)
10.2710.7 47x10° 6.4%10° 4.3x10° 3.9x10° 48x10°
Mw (Da)
12.7713.0 5.2x10" 5.6x10" 5.2x10" 4.2x10" 5.0x10"
Fig. 22¢] AZntE1#L AMZ [HY profile® E AZrtE 1AL ey, 2E gg A2
2 Fig. 22014 H%o] 271¢] peakE Holw &8 3at9 i, 72+ MZ 7} peakoll Al A 22X

F2 Table 99 FA8HA 5. @A 24 2lol=, B7 el = 43+

mat geF S0l WA EL S
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(1) 23 W @ HPLC: Ultimate3000(Dionex, USA)E A}83t9S. A& 215 nmollA] 4
5F 1L Algel FUFS 10 ulols. ol ARIMM KH2PO4, pH2.8) / B(MeOH)
gradient (0-10 A 1002, 10-15 A 80%, 15-16 A 10%, 16-21 A 10% 21-22 A 100% 22-27
A 100%)S AF&3to, 7452 0.8 ml/min®l . AH-L C-18 column (250 X 4.6mm, 5u)
S AHgEhloH, AR == 30T

(2) A% A3 @ 3709 B daf A5 f7lAh S S48 2 (Table 10). Bt L a
Alags 94y fF8 5 MKRL 5-8 MI13-23-3, M13-71-2% Z}Z &3 A7l AS o] &3
L. Al 7FA M= R Lactic acid, Citric acid, Acetic acid”} ZFZF 82789%, 879%, 1.572.5%
AEZ Lactic acid7} t¥-wEoldS. oA TaA 77l Ao thx3 Hls=3k sk vl & o
2. M13-71-2 A|89] Lactic acid ¢+ SHoll= 238 o271 AdAd Aoz Hzhy,

Table 10. Organic acid content of Tarak

Organic acid Sample

(unit * mg/L) control MKRL 5-8  MI3-23-3  MI3-71-2
Acetic acid 300.05 151.08 174.36 13.34
Citric acid 94851 1017.14 1007.07 1806.87
Lactic acid 10446.69 9661.40 10513.85 ND.*

“: N.D. = not detected

L e

do

(1) 238 ®w : HPLC+ Dionex ultimate 3000(pump, autosampler, oven / Dionex, USA)Z
At o HE7]+= Shodex RI-101(Shodex, Japan)S Al&3te. ZHL Aminex 87P
column (300mm x 7.8mm / Bio-rad, USA)S A}&3lH oW AlE2% = 80TCo|S. -8

< glucose, fructose, sucrose (Sigma)S AFE3to] At o F%52 0.5 ml/min®] A&

[r

(2) 49 23 : 3789 g 2af AR 7T FHe AT 2= ved 2a(Table
Z =

11). 3719 A8 2% AA a9 64% AE7}F sucrose, L tHS lactose”} 6.4%, glucose7}
30% A=A o FEde] FFF Aol lojA= sucrose$t lactose W A9
AL glucose® FAMTFO® WEAZ] MZo] k3l o] ol S
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Table 11. Free sugar content of Tarak

Sample
Fr.ee- sugar
(unit : mg/L) control  MKRL 5-8  MI13-23-3 M13-71-2
sucrose 110340.04 111125.40 110474.16 114771.67
glucose 10211.63 11075.24 10915.55 13615.01
lactose 51624.20 52589.62 52237.64 52913.85
o #7134
(D A w9 7149 AEL Dionex ICS3000 (Dionex, USA)E AFE3AS. o] 54L&

o]o] 0-8 min 14 mM KOH, 8-15 min 30 mM KOH, 15-25 min 30mM KOH, %o]<&o9]
20 mM MSA(Methanesulfonic acid)2.® <% 1ImL/min°]%S. AHAL Jonpac AS20
(4%250mm, Dionex, USA)S AF&3tom, HHHLE AHE25+= 30Tl A+

2) A< A¥ 3] B dad ARl §Ud dEs S A¥ks Table 129 25 ¢
zwo] w2 FFe Ca, Cl, K, Mg, Na, NH,, PO4, SO7F Z42F 20%, 15%, 26%, 2%, 8%,

4
0.5%, 26%, 1% ZX=%=. ol¢k vlas] g2t af A5 vud %S Mg, Na, POs= &
Fol A9l wsstal I 9le] U] ﬂakoﬂ QoM dzad FF AolE RS, Cad
MKRL 5-8, M13-23-3% 2&sh Alg+ 247} 113353, 1161.85 mg/Lo® txat¥ W as] of

577% Ao, MI3-71-22 LEI Au—t— oF 40% AE A 4857 mg/L <. A Cl
M13-71-22 2gs A&7} 1027.32 mg/Lo =2 ulzxatd H] thh =4 53 Aoz g
Y. K2 MKRL5-8, M13-23-32.2 2g3t A5+ tlx2a 3 v =89 oy MI3-71-22 &
3 Az 137114 mg/Le® tih AA i3 oz Yelue. Mge 4% MI3-71-2%
e Alse gz b 9A YERS. NHSl 495 3719 Als % 2] st A A
oF 50% o] AL FAE YEdll=d 53] MI3-23-302 g3 A3 oF 73% 42 7.97
mg/LS YEWS. 3 PO JA M13-71-2H A g9 dxza9 o 77% A% I
2 Uehyte. dAl8 o ®= MKRL 5-8% M13-23-30.% &% A8 iz

A glafo] o]z} U gk WbH M13-71-28 WES AR

}{1

e

d

7]

sro}

=
o R o
o o o

kil
=
e
it
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Table 12. Mineral content of Tarak

Mineral Sample
(unit + mg/L) control MKRL 58  MI3-23-3 M13-71-2

Ca 1226.17 113353 116185 485.70
cl 922,54 935.45 926.75 1027.32
K 159.37 1559.38 1603.49 1371.14
Mg 126.97 11844 122,97 66.92
Na 486,61 473,05 48593 400,07

NH, 30.32 13.13 797 13.80

PO, 1614.84 1632.82 1652.34 1251.17
S0, 69.05 75.83 65.4 109.35

2. ofm| 2t

(1) A3 w9 : HPLC Ultimate 3000 (Thermo Dionex, USA)S A&3llS. A4S C18
column (4.6mm x 150mm, 5um)< 40TCAA] AFE&3A . ol &2 20 mM Sodium
phosphate monobasic, pH 7.8, 3DW / Acetonitrile / Methanol( 10 : 45 : 45 v/v%)<
AFESe] Alse 2% 20Ce=2 05 ul FYste] 338 nmollA HEs9 s ATEFES 1

nmol/ul. Amino acids 17%< 0.IN-HCLo| &3fste] A}&313 2.

(2) A% A3 : I B FERF AR FH ofn it FdEFE =
+(Table 13, 14). AAAHo=2 diz=a 2 3719 gk Hagfof oAl st
Akol oF 84.4786.7%, B4 ofw|:=4ko] 13.3716.7% %+

thxw+e] Fgolu =2 Histidine, Isoleucine, Leucine, Lysine, Methionine, Phenylalanine,
Threonine, Valine®] 3= 27 59%, 9.6%, 27.8%, 1.3%, 0.3%, 23.9%, 4.3%, 26.9%=
Leucine, Phenylalanine, Valine®] &&o] %o, 28y MKRL 5-8% MI13-23-3%
Leucine(26728%), Valine(23724%), Histidine(21724%)s%. 2 =1 3§t=Fo] o} Histidine®d 4%
o = WET 4.84(mg/L)Eth 5-8, 23-27} Z+zt 2141, 2349(mg/L)= =4 A4S 284
MI13-71-2¢] A& +% Lysineo] Fgolu=Ake] 386%E A i, I U522+ Valine©l
245%% 1 greFo]l  EkS. Hgolm:Ake] A $-  Isoleucine, Leucine, Phenylalanine,
Threonine, Valine¢] tiZ&w¥ Hlus)] Elgr g A|5oA Avbd o=z Ao kS e
31, Histidine, Lysine, Methionine Al& 7Fe] zpoli= oy tixvHt A= =& THS

LHERL &
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Table 13. Essential amino acid content of Tarak

Essential amino acid sample
(unit * mg/L) control  MKRL 5-8 MI13-23-3  M13-71-2
Histidine 484 761 8.89 0.85
Isoleucine 793 2.39 1.96 1.08
Leucine 22.88 10.02 9.83 1.60
Lysine 1.05 1.53 221 6.29
Methionine 0.24 0.69 0.54 0.21
Phenylalanine 19.63 36 3.71 0.85
Threonine 357 16 1.67 1.43
Valine 22.12 8.1 9.04 4

g4 ofu=4ke] 9o = Glutamic acid’} tiZ&v¢] 206.3 mg/Lelxl e} 235
52977227 mg/mL= WA YE S AlRE 1] Aol &= Tyrosine] MKRL5-8, M13-23-3
A& 7F 279 53756% A%, M13-71-2 Al57F i x279 6.7% A%E<2l 045 mg/L= g3
o] zpol7b & ol g, AAA R = HEF ofn| Akt tlEat ) v et wE =
7F A RS-

Table 14. Nonessential amino acid content of Tarak

. . . sample
Nonessential amino acid P

(unit : mg/L)

control MKRL 5-8 M13-23-3 M13-71-2

Alanine 42.55 8.04 9.19 6.79
Arginine 31.31 33.53 36.51 6.49
Aspartic  acid 31.15 14.84 13.06 8.64
Asparagine 0.42 0.35 0.4 5.26
Glutamine 0.52 0.53 0.51 4.06
Glutamic acid 206.31 72.27 71.13 52.92
Glycine 18.89 4.09 511 7.83
Proline 68.8 53.42 64.46 11.04
Serine 2.33 0.84 14 2.92
Tyrosine 7.09 3.75 3.94 0.48
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af, A A

(1) A8 #9524 74% 3 Al5E Methylation mixture(MeOH : Benzen : DMP : H.SO4 =
39 120 : 5 2)E& 340 uL, heptane 200 uLE 2o & §F 80TAA 2AIF & F A= 4
Ztetel A E T F T ASAES dAH FE32 GC Agilent 7890A(Agilent, USA)o. =2 #
H DB-Wax(Agilent, 30mm=*0.25mm=0.25um)< AF-&3ste] H=7] FID(280C, H2 35, Air 350,
He 35ml/min) 50°C 1min, 200C 25C/min, 5min, 230C 3C/min, 20min, -Injection : lul

(spilt ratio 20)& °]&st =433+,

(2) A3 23 iz B 30 e Baf AR Ak e Table 159 #a. A
Ao =%  Palmitic acid(29730%), Oleic acid20722%), Stearic acid(12713%), Myristoleic
acid(10711%) o= ko]l Botal i a Alus] e i { A5 Fo APt ke
A v =g S 19 AAEE BE AR 5] tRw R 11 shEFe] 50% o] Sk
X3} WAFQ) Arachidic acid, Capric acid, Lauric acid, Myristic acid, Palmitic acid, Stearic
acid®] 7% BFet T EF ARl ko]l tiEa i 20747.2% A= A3

3} 2| ®AkQ1 Linoleic acid, Linolenic acid, Oleic acid, Myristoleic acid, Palmitoleic acid<
Algoll Atz thH] 23.8750% AE AA YES L Oleic acidE Al ¢ stilis Al

el
o] def zpol= AL

=

e
N g b

Table 15. Fatty acid content of Tarak

Fatty acid Sample
(unit : mg/g) control 5-8 23-2 71-3
Arachidic acid(C20:0) 0.05 0.02 0.02 0.01
Capric acid (C10:0) 0.36 0.17 0.16 0.12
Lauric acid (C12:0) 0.66 0.28 0.27 0.19

Linoleic acid

. 0.52 0.25 0.22 0.21

(C 18:206 cis and trans)
Linolenic acid(C18:3w3) 0.04 0.02 0.02 0.01
Myristic acid(C14:0) 1.87 0.75 0.71 0.5
Myristoleic acid(C14:1) 0.13 0.05 0.05 0.04

Oleic acid

] 3.95 1.44 1.34 097

(C18:1w9 cis and trans)
Palmitic acid(C16:0) 5.25 2.05 1.94 1.39
Palmitoleic acid(C16:1) 0.21 0.09 0.08 0.05
Stearic acid(C18:0) 2.43 0.87 0.82 0.58
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Table 16. €} =+

[e)
N code | @ 75w | uel JEE” mOUtT_feel I amga Nse
72 %
MKRL5-8 452 504" 5.98 517"
M13-23-3 497 5.86" 5.94 5.86"
M13-71-2 488 5.60° 5.84 5477
Dooznla 1029 gk BE @ 1-0iwE] Bg, o-diwe w2
® : columnlel Al 22 alphabet& 2L %9
PTOAlR 2 p=0.05, 0.01 FFolA FolFH el 2ol 7t 9le
Table 17. E}2 BgHo #A52d EAYE!
& ak ) A~ 2 =
A&
# EQ_Z%E] —]: —}: o o —}: u]‘*r U]_x* feliKe) U]—* q jr_ul*** O]:} ?_O]
@: /1\_]_% %60 T Ia'/\ /1\_].)\ AT X i (}1‘_131') B Xng—_
5-8 | 426 | 413 | 400 | 365 | 475" | 474" | 388" 3.93 4.85° 4.32
23-3 | 422 | 370 | 417 | 390 | 524" | 4.05" | 4.38" 3.90 3.90° 431
71-2 | 417 | 405 | 390 | 390 | 477" | 433" | 411™ | 383 442" 4.02
Do 1029 Wobel W gk 1-die] W, T-uiwe =g
ab : columnWol A 78 alphabet> S 5.
"t A&7 p=0.05, 0.01  0.001 =AM G AFolrt 9L
Table 18. & TF2E 9] 4H[A} 7|39} AH[A 5EAA7E 7 337
[e]
R SRS —— mouth-feel 9 AwAel 75w
R
ul-7 2] g -0.759 -0.665 0.971 -0.435
Al & -0.771 ~0.850 -0.071 -0.961
thek 0.328 0.452 0.579 0.678
-5 3F 0.983 0.949 -0.721 0.827
thar 0.691 0.782 0.188 0.922
Al gt -0.972 -0.995 0.371 -0.985
-k 0.923 0.966 -0.223 1.000
ESh= -0.593 -0.479 1.000 -0.222
Ful(Auh) | -0.924 -0.967 0.226 ~1.000
et 2R E
. -0.358 -0.230 0.968 0.045
OJ‘
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sharo] AE 9 HFAEQl EEre] wanAe wE nAE 7+ WIE BA4ste] gE W
g2o F8% 9%E st #FE FHEEtaA Y S i ATFE A& ol 2 EE ks
dg, FEE Ho 2TaAz = A #F WHEE DGGE (denatured gradient gel
electrophoresis) 7% & o83t wAStA L AleT A ZE2IHE o] &gt ASF sk
T8 B 2E vAEe AEEH E4S NS

O Bt A3 25 ¥ genomic DNA F5 % 16S rRNA F4dx =
2 oEte obs A aga FRE o]gste] A F3 Elghe] AIZFYE AR 2YEE gDNA F&
3Fal, A7t universal Z#to]® el 340F ¢} 758R primerS o] &3] 16S rRNAS F2313 S

it
3
BY
o
Ml
N,
M
1%

@ Elgtdtgol o
16S rRNAE <53 Al
(Figure 23).

171 $13 DGGES 43k +

S|
e
x

i

ftlo

o

ofo
ol

o

e

=

ox

i
=y

N,
(g
oty
il
M
4
ol

Band . N
- length closest type strain similarity
1 463 Pseudomonas congelans DSM 14939(T) 99.14
2 463 Lactobacillus paracasei subsp. paracasei ATCC 25302(T) 99.57
3 463 Serratia proteamaculans DSM 4543(T) 99.35
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Closest type strain Similarity
1 438 Clostridium saccharoperbutylacetonicum N1-4(T) 99.54
2 460 Lactobacillus paracasei subsp. paracasei ATCC 25302(T) 100
3 463 Pseudomonas graminis DSM 11363(T) 99.14
Band . L.
Length Closest type strain Similarity
1 464 Lactobacillus graminis DSM 20719(T) 98.71
Figure 23. B}ge] &g Aj7to] w2 DGGE ¥4 23}
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B o Yo B oEE AR (A), oF B 9L BEAR (B), FEE Yo BEAR
(©)9] DGGE 25 oo, 71 bandsl] MBS Roldlol A% £& HEHE nol: FFE obd
O

ol e

EES ¥ g AEY 4% T8 band’l VMR YHE=dH 2 E

Wy 39 bande FAF H717F €Al 29 bandwhe] HrolAl= dtS B

Z=3}9] TA-cloningS AA a9 vlAES HFE22 16S rRNA gened 4714 ES d& F
A A 2 A3} 19 bandT Pseudomonas congelans®t 3¥ bandT Serratia proteamaculans
of 71 =2 AeAS HAFS gsA S, 1M 3 bande E AIZEe] EF wet A}
g2 = RS Sl dEvE g wak Ak Aol Al A E RS G0 ¢ AJS. v 2
W band¥ Lactobacillus paracasei subsp. paracasei® A Zte] Aol wz} band”’} 3% &=

A

A% Fo Bl wasttd F8% 4L He 2FUL L F U

oty WA E H7He g A #79 A% DGGE Z3 band’b 3712 UEyES. 1% bandE BO
ol qut el Ao 7 Clostridium saccharoperbutylacetonicum®t =8 A5 A S Ho]FQlo
| DGGE A¥& F3) dadAg s Tate] A= AddeS &+ A+ 29 band®] 45 &
FARFel EEF 5 band7t BHAl WERY BREF @] Slof UM Fo% 98-S st Y e
golst RS, 2¥ band® Q7| ME BA A Lactobacillus paracasei subsp. paracaseist 7V
E2 AeAdS R TS

1)
UAS BHAL BA A o] bandy Lactobacillus graminis®t 7V 71 7k& A
o Lactobacillus graminis’} T+52& Y& Elgto] wrgd 4 %LE% St A %’Li‘ T
= t

=

A olsh dol ezl Wi o
o}

Ao R FRE 2o veh Amt @ 719 band7h WEARe] SE ateh A3 AelA e
)
}
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® DGGES %3 ol fakitel A%ty 54

A

Lactobacillus delbrueckii subsp. delbrueckii BCRC121957 (AYT773949) W

Lactobacillus songhuajiangensis 7-197 (HF679038)

Lactobacillus camelliae MCH3-1T (AB257864)
Lactobacillus nasuensis SU18T (ABG0B051)

Lactobacillus brantae SL1108T (HQ022861)

Lactobacillus saniviri YIT 123637 (ABG02569)
|| Lactobacillus hokkaidonensis LOOC260T (AB721549)
Lactobacillus oryzae SG2937 (ABT731660)

Lactobacillus parakefin LMG 151337 (AY026750)

Lactobacillus kisonensis YIT 111687 (AB366388)

— Lactobacillus farraginis NRIC 06767 (AB262731)
Lactobacillus diolivorans JKDET (AF264701)
Lactobacillus hilgardii ATCC 82907 (ACGP01000200)

Lactobacillus namurensis LMG 235847 (AM259119)

Lactobacillus spichen LTH 57537 (AJ534844)
Lactobacillus zymae LMG 221987 (AJG3215T)

Lactobacillus rhamnosus JCM 11367 (D16452)

Lactobacillus zeae ATCC 158207 (D86516) 99.57

Lactobacillus caser BL23T (FM1T7140) 99.57

Lactobacillus paracasei subsp. tolerans JCM 11717 (D16550) 99.35
A sample DGGE band no.2

Lactobacillus paracasel subsp. paracasel ATCC 253027 (ACGY01000162) 99.57

(1
Figure 24. ¥ e ¢33 A8 AlEe4 &4 A7
2 g=gs do g BEA R DGGE 23 YERd {§4Ht 9] neighbor-joining7| H< ©]
3t AeE M =2 A4S M dFE H2Mo2 X AN LactobacillusE W 3%
St TS ¥ EAISEA S, out groupe E.coli (GenBank accession no., X80725) 5 AF-&33 <.
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Escherichia coli ATCC 117757 (X80725)

Lactobacillus delbruecki subsp. delbruecki BCRC12195T (AYT73949)

Lactobacillus songhuapangensis 7-197 (HF679038)

Lactobacillus camelliae MCH3-1T (AB257864)
Lactobacillus nasuensis SU18T (ABG0B051)
Lactobacillus brantae SL1108T (HQ022861)

Lactobacillus sanivin YIT 123637 (ABG02563)

Lactobacillus hokkaidonensis LOOC2607 (AB721549)
Lactobacillus oryzae SG293T (AB731660)

Lactobacillus parakefin LMG 151337 (AY026750)

Lactobacillus kisonensis YT 111687 (AB366388)
L Lactobacillus farraginis NRIC 06767 (AB262731)
Lactobacillus diolivorans JKDGET (AF264701)
Lactobacillus hilgardii ATCC 82907 (ACGP01000200)
Lactobacillus namurensis LMG 235847 (AM259119)
I Lactobacillus spichen LTH 57537 (AJ534844)
Lactobacillus zymae LMG 221987 (AJ632157)

Lactobacillus rhamnosus JCM 11367 (D16552)

B sample DGGE band no.2
Lactobacillus zeas ATCC 158207 (DBE516) 100
Lactobacillus casei BL23T (FM177140) 100

Lactobacillus paracasel subsp. paracasel ATCC 253027 (ACGY01000162) 100

L

Lactobacillus paracasel subsp. tolerans JCM 11717 (D16550) 99.78

01
Figure 25. ¢t w4 g egA R AlEstd &4 23
ots W4 g S Yol a7 ggA 89 DGGE ZA3 vebd #4242 neighbor-joining 7]
S o) &3 ATTE M =2 FsAS M FFE B2 R AASA AL LactobacillusE
fEsE 25 w2 FA8AS. out groupe E. coli (GenBank accession no., X80725)% A}
&3l .
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Lactobacilius witufinus JCW 1143T (AB210825)

Lactobacillus delbruecki DSM 20074T (AY773949)
_ lactobacillus oryzee 5G293T (AB731660)
Pediococcus inopinatus DSM 20285T (AJ271383)
Lactobacilius camaliize MCH3-1T (AB257864)
Llactobacilius porcinae LMG 26767T (HEB16585)
Lactobacilius manihotivorans OND 32T (AF000162)

| | Lactobacilius hokkaidonensis LOOC260T (AB721549)

Lactobadillus mudanjiangensis 110507 (HF679037)

Lactobacilius wiangfangensis 3. 11T (HM443954)

Ll tactobacillus plantarum subsp. plamtarum ATCC 149177 (ACGZ01000098)
Lactobacilius paraplamtarum DSM 10667T (AJ306297)

Lactobacilus fEbifermentans DSM 211157 (AYGXO1000583)

Lactobacilus pentosus JOM 1558T (D79211)

Lactobacilus plantarum subsp. argentoratensis DKO 22T (AJG40078)
Lactobacillus dextrinicus JCM 58877 (D87679)

Lactobacilius concavus AS 1.5017T (AY683322)
Lactobacilius gramimnis DSM 207197 (AM113778)

D sample DGGE band no.1

tactobaciius curvatus LMG 1887 (AJ621550)

Lactobacillus fuchuensis JCM 112497 (AB0G3479)
tactobacillus sakel subsp. sakel DSM 200177 (AY204803)
Lactobacilius sakel subsp. carnosus CCUG 31331T (AY204892)
lactobacillus sanivird YIT 123637 (ABG02569)

Lactobacilius brantae SL1108T (HQ022861)

A1t 9] neighbor-joining 7] <& o] &

[e)
o
TE F2Mow XASY I Lactobacilluss T %3}k

9. out groupe Lactobacillus vitulinus (GenBank accession no.,
o
= .
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@
30
5}

L=,

H-NMR (Proton - Nuclear magnetic resonance) #41& o] &3k

pEA

'H-NMR< o] -§& #eteh A 29 tAHHE (metabolite) & 4] 3191 1

Mkl 1 A3+= Figure 2790
LERH A=
AD
Lactose Sn-Glycero-3-phosphocholine
Lactate
O-phosphocholine
Ethanol
1l . DsS
| ' \m H Citrate "“"‘_“’" ‘
B L T S N I
A8
Lactose Sn-Glycero-3-phosphocholine Lactate
O-phosphocholine Dgs
Ethanol
[ H Acetate '
| ] | Cltrate J
| III* |'
_1 A D A IV Y AL L, Il N L,_._...,.“_a-_._m i
Lactate
Al2
Lactose Sn-Glycero-3-phosphocholine
|
O-phosphocholine
| DSS
Acetate |
Ethanol |
l I G
>_ I - {' fl_ L i J ¥ R |
(PPAE) 5 4 3 F] i [+] i

o] tAabE (metabolite) & w4133l 8 AbEe

A A3 g2 A BolE ZA4H(acetate), A EEA
ethanol) A Ak(lactate), -3 (Lactose), O-Phosphocholine, Sn-Glycero-3
-Phosphocholine®] 77}Ametabolite”’} major tHAMAIEZ AEHA 1, 159 HFEZ Table 19

o

[«

"H-NMR #4<& 1%3}04 HEg A
peaks T3t 5.
(citrate), ©l &

_&
=5
>,
ol
o
22

2> 1o

st EF=FA] 29] metabolite



of YeEhH A+

Table 19. 'H-NMR 241& o] &3 2Eelete] w g 2hE (metabolite) &%

ul g 3 sn—-Glycero—
Lactose  Acetate Citrate Ethanol Lactate O Phosph 3-phosphoch
A 7Hh) ocholine oline
0 1517.8 7.7 149 166.3 162.3 5.1 185
8 177 4.3 16.5 30 25.2 0.8 2.2
12 68.5 11.7 - 176 50.4 0.5 16
U vjFstd S o] 83 dAls e AxWHol g2 10719 EEAREEZEEH PAE] 7
% s A

Az} Az BRe] 1

0
z

D), & A(FH), BT, 2 JE=t | =,
vl A (Lactobacillus E2]& MRS, Difco)oll =833, 2 A3 vebd F 2 (colony)S 7+ Al
ol A 12704 A48t (GTG)s-PCR 7IH S ol &3t AT 5 1H¥stal sd3 T o

x5 = 759 16S rRNA9 #F3A @714 4E 43 EzTaxon (http://www.ezbiocloud
net/eztaxon/) ZZ I FAS Fd FAIETF VM =2 A FE AL 3 v E9

FhHAJ]D =4 &2 YER LS

[e}

A& 180meell 50mee] <tsolA Fd dAE (A B A%
u, D & ol F35 A7 E ¢ v % AHS F

aEz H7E 1T /b e, ] TR HUME BEbs ¥o] 37T o
Az i AAE7F o2 10719 B A5GE 2)8 Al o At A 5258Y Ade #3&
A7) ¢9ste] A]EE PBS (Phosphate Buffered Saline)Z

dilution method)& &3 34t =, A ® Betrlge Fikdtel 437

2l
I 2]8& MRSZH iAo 242} 100 ul A =92 aF1aL 30Coll Al vl skl &

>
>
op
ol
2
i)
O
=y
o
4
08‘;5
ol
32
dlo
g
@
9]
o

E-tubeoll @EAIZI $ 100TNA 1023 7HEs8t 5. &2 &9 222 23 10,000 rpm
o A 5E7 dAEE 3} F A5d 15 wE PCR ¥HE9l template®Z AM&319S. (GTG)s -
PCRZ=Z& WA 94TCoA 587 719 3 denatureations &}7] &l 94Tl A 30%, primer
annealingS 913l 45ColA] 1%, DNA strand 42 ¢ 65ColA 8% Ao =2 303 WHE-3sh
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F 65T 1693 F7F vEe-S AAE9 S (PCR Master Mixe] +4: 10 X PCR ¥¥ 25
w0, 100 mM dNTPs 05 ul, dDW: 184 wf, 10 pmol PCR 2z}ol™ 2 w0, Taq polymerase, 0.1
w 2 F8 15 ul). PCR AHEL2 15% agarose geloll A7]9dE3te] 2 #a dHE vjuiEy
Eivecy

1071e] M= v& EBFetA & (Table 20) = FE wiks mA=S ol&sto] =83 (GTG)s-PCR
ZA3E Figure 28] YEFHA L.

=

INPAY
PO,
— o

o>
offl
d w

_96_



Az g HEs 7R e AVIAEE ddste] fARTE M =2 EFE Zol A AR
of EAlstE VAR Fol M&S E4Y ZIE Table 2001 UEHRE. 24 AlEE YR
frabt s £deta flon st £ AR gar A AR YEigls. eA4FE 9
52 dhe B(eATE)S} GeAT) BrARe] 44, di EE2HA 165 rRNA F34H7}
PCR el e S&5#] ehob 742t 87s} 679 FRUWE F4 8 3l5

Table 20. 1078 ¢] B} Al 2olA 223 njA=9] 24 23
Similarity Relative

A= Closest type strain ) abundance
Pseudomonas psychrotolerans C36(T) 99.56 2/11
Enterococcus durans CECT 411(T) 99.89 2/11

75!7(;*/;(%_1) Lactobacillus paracasel subsp. tolerans JCM 1171(T) 100.00 1/11
Leuconostoc citreum ATCC 49370(T) 99.68 1/11
Lactobacillus pentosus JCM 1558(T) 100.00 5/11

B Enterococcus durans CECT 411(T) 99.89 6/8

RBFR)  Lactobacillus pentosus JCM 1558(T) 100.00 2/8
Leuconostoc citreum ATCC 49370(T) 99.71 2/11
Weissella cibaria KACC 11862(T) 99.70 1/11

C Pediococcus pentosaceus DSM 20336(T) 99.46 1/11

SR (L) Streptococcus salivarius subsp. salivarius ATCC 7073(T) 100.00 1/11
Lactobacillus coryniformis subsp. torquens KCTC
3535(T) 100.00 5/11
Lactococcus lactis subsp. /actis NCDO 604(T) 100.00 1/11

D Lactococcus lactis subsp. lactis NCDO604(T) 100.00 10/12
Zii%—‘?'—ﬂ%) Leuconostoc citreum ATCC 49370(T) 100.00 2/12
E

o< Lactococcus lactis subsp. lactis NCDO 604(T) 100.00 12/12

A(EH)

F Lactobacillus paracasel subsp. tolerans JCM 1171(T) 100.00 5/11

4F Lactobacillus fermentum NBRC 3956(T) 99.59 6/11
Lactococcus lactis subsp. lactis NCDO 604(T) 100.00 3/6

9§$ Lactobacillus fermentum NBRC 3956(T) 99.39 2/6
Pedjococcus pentosaceus DSM 20336(T) 99.72 1/6

H Lactobacillus fermentum NBRC 3956(T) 99.39 11/12
il ES Lactococcus lactis subsp. lactis NCDO604(T) 100.00 1/12

. Lactobacillus paracasei subsp. paracasei ATCC 25302(T) 99.90 9/12
REREL Lactobacillus paracasei subsp. tolerans JCM 1171(T) 100.00 3/12
J Lactobacillu spentosus JCM 1558(T) 99.90 1/11
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Lactobacillus paracasei subsp. tolerans JCM 1171(T) 100.00 8/11
Pediococcus pentosaceus DSM 20336(T) 99.71 1/11

Enterococcus durans CECT 411(T) 99.90 1/11

@ ddadE F2Y 16S rRNA 32 3% 2 A7IAE &4

19 (GTG)s-PCR 23, +43 SEIgH = 7P7<]b nAETHS AdEste] 16S RNA 3219
FEZS 3519 S. PCR %2 16S rRNA 4 A9 universal primer AJE<$l F1 (5'-AGA
TTT GAT CMT GGC TCA G-3)3 R13 (5'-TAC GGY TAC CTT GTT ACG ACT
T-3)& A3t on, g2 1e WA 94To|A 587 7FY ¥ denaturations 317] Y&l 9
4T A 45%, primer anneahngg f38] 60ColA] 45%, DNA strand §AS s 72ColA 1

i o 323 WHES § 72T A 1021 F7F vhES A S, ZH7be] 16S rRNA
A2 TEFAEES W79 sS Fd 5% AFE g2l 3 F PCR A A7 E(Bioneer)E AH&-3f
o] 7‘“1]% Tt al, FlzegtolmE o]&ste HA7IAES FA8 S 22 Aozl 16S
rRNA Fd#e] A7 EE2 EzTaxon (http://www.ezbiocloud.net/eztaxon/) == 13 & o] &
6}"4 Adeg o, 49 dd mAELFHH st fFAIEYE MY =2 R dTE RS

99 #AFE AAH 107 B A=l EA8E vAE Fo &S EAEA e %A &
"*9 16S TRNA 7 #Fe] A7 L& ngo 2 ArjoA] AF3st S ARgEte 1Y VA=

o AN 54 BAFAS

10 7he] B N85 (GTGsPCRE °ol&ste] w49 dEs 22 Fo= it A7IA4Y
BXog FAEY =& dFE5 2US. 1 A3 Lactobacillus$t Lactococcus?t 718 &g H|
&S AASAS. Lactobacilluss Lactobacillus pentosus, Lactobacillus coryniformis subsp.
torquens, Lactobacillus fermentum, Lactobacillus paracasei subsp. paracasei 7} 2] % 1L
Lactococcus= Lactococcus lactis subsp. lactis7t M7FA] Alzoll A SdstA £ HAS. ol s
o] AEsA 542 ook 2ol 435 (Figure 29, 30).
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Lactococcus lactis subsp. lactis NCDO 504T (AB100803)

Listeria Meischmannii subsp. Meischmanmi LUZ006-17 JNOS31M

Lactobacillus sakei subsp. sakei DSM 200177 AY 2048583

A(5M11)
Lactobacillus plantarum subsp. argentoratensis DKO 227 AJG40073

Lactobacillus plantarum subsp. plantarum ATCC 148177 ACGZ01000092

Lactobacilus pentosus JCM 15587 D79211 100
Lactobacilus paraplantarum DS 108677 AJ306257

Lactobacillus kimehiensis L1337 HQS06500

LactobscilusmindensisDSM 145007 AJ313530

Lactobacilus bfermentansDSM 200037 M52309
Lactobacillus iwatensisINT246T ABTT3428

Ci5/11)
L actobacifuscoryniformis subsp. torquens KCTC 35357 AEQOS01000123 89685

Lzctobscifuscoryniformis subsp. coryniformis KCTC 31677 GLS44638

Lactobacillushokkaidonensis LOOC260T ABTZ21545
Lectobacillus aviarivs subsp. avisriusNBRC 1021827 AB325355

Fi6/11), H{11112)
Lactobacillusfermentum NBRC 39567 APDOBI3T 99.21

L[ Lactobscillus fermentum CECT 5627 AJ5T5812

Lectobacilusingluviel KR3T AF3335875

Lactobacilusgasinicus KX1S8ATT AYZ253658

LactobacilusozensisMizu2-17 ABST2588

Lactobaciluszeas ATCC 158207 DBS516
Lactobacilus paracasei subsp. paracassi ATCC 253027 ACGY 01 000162

1{9/12), J(8M1)
Lactobsacillusparscaseisubsp. tolerans JCM 11717 DM16550 100

Lactobacillus casei BLZ3T FM177140

(|

iy
H

A BoA FR3F Lactobacillu
] S gk

o] A= B4 9 Hes

1070 ¢] et
U 23t

_99_



Bacillus subtillis NCDO 17697 (X60646.1)
L actosocous taiwanensis 0906C15T ABGI9T22
D{10/12), E{12/12), G(3/6)

Lactococeus lactis subsp. hordnize NCDO 21817 AB100804
Lactococcus lactis subsp. lactis NCDO 6047 AB100803 100 %

Lactococous lactis subsp. lactis 11403 AE005176

Lactococcus lactis subsp. fructas L1057 EUTT069T
Lactecocous lactis subsp. cremons NCDO 6077 AB100802

Lactococous fujiensis NJ317T AB485959

Lactococcus garvieae ATCC 491567 AP009332
Lactococcus formosensis 5167 ABTT5178
Lactococcus plantarum DSM 206867 EFE94029

Lactococcus piscium CCUG 327327 DQ343754

Lactococcus chungangensis CAU 28T EFB940238

Lactococeus raffinolactis DS 204437 EFG34030
Streptococcus iniae ATCC 291787 DQ303187

Streptococcus dysgalactiae subsp. equisimilis NCFB 13567 AB008326
Streptococcus agalactise ATCC 138137 AEQQ01000116

Streptococcus oligofermentans AS 1.3089T CP004409
Streptococcus parasanguinis ATCC 159127 ADVNO1000004
Streptococous caballi 1517 EF364098
Streptococcus gallolyticus subsp. pasteunanus CIP 1071227 DQ232528

Sireptococcus gallolyticus subsp. macedonicus ACA-DC 2067 294012

Strepfococcus equinus ATCC 98127 GLE9B435

Streptococcus infantanus subsp. infantanus ATCC BAA-102T ABJK02000017
Streptococcus infantanus subsp. coli HDP302467 AF429763
Streptococcus lutetiensis CIP 1068497 DQ232532

=
HEARe] B FFoM E TS AR EAHAS
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Al 3 A B Ve 24 B B in vitro 7154 1Y

Table 1. fr7]-&mfe] A4
z5 sy SOl om 0 | 000 dh2t el 34
n-hexane 0.655 0.0014 0.009
ethyl acetate 0.894 8.7 0.228
chloroform 1.498 0.8 0.259
n—butanol 0.81 7.7 0.586
methanol 0.791 miscible 0.762

(1) Adwy
(7h) Ebgt 5247 % A &E phosphate bufferd] &&|Al7]13 7] €& ¢AH oz F3H6H]
g 3
(W) B FE2 28 &4
@ e} =& phosphate buffer (0.175 M, pH 6.8)°] &3] A
@ phosphate buffer®} & %2l n-hexanes #7}sta 158 7+ vk
EHZgl a0 whtl s Yy = Be7b dojubH n-hexaneZ ¢ NEss Ax

%
1 phosphate buffer%ol &@#<2] chloroform= #7}sta 15+ 7F awk
g3 wnkl S W3 =2g 7t gojuH chloroform® ¥ & %
phosphate bufferZo| %#9] ethyl acetate® #7}sta 158 7+ wyk
Sdfaae] uwrel S ¥l Fel7F doJui ethyl acetateF w8 F NEES, A
phosphate bufferZ°| %% n-butanolS #7}star 15% 7+ iyt

Z g} 2= ”’E’}"”% Y F 287 dojuybd n-butanolF w8 ¥ AEFyEE A=E
@0 phosphate buffers< 343l JF&x, X

(th wet #5828 F 2 29 s 573

SUANS RS S S
m&ﬁn&j&m&j‘i
(o]

112 O MO <

CECES NS RINCH®)

(2) 2923

- Het Az ¥ 5aAzde Axd GIAR) 2322 A% 9
- AIAF A= =825 MKRL-5-8, M13-23-3, M13-
- H3 $2% ¥ : MKRL-5-8 A%

lﬂ

cn |

o—-3, M13-67-1, M13-71-2
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Table 2. &1 ¥ g 3=

d

phosphate buffer

Rl
n-hexane 1.9
chloroform 41
ethyl acetate 6.0
n-butanol 22.1
65.8
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DO
=)
18
ol\
=
N
ofr
oX,
M
2
SE
N
ofr
oX
ol
S
BN
N

- "M E A4 MC116 cell (B lymphocyte), Jurkat clone E6-1 (T lymphocyte)

- "l #] : RPMI1640 ®l =] + 10% FBS +1% antibiotics(penicillin, streptomycin)
- i =1 1 37T, 5% CO-
- AE SHE SAS AT HAH Ax v= g
m HAAME  MC116 cell (B lymphocyte), Jurkat clone E6-1 (T lymphocyte)
A T2 96AF Y F MTT B4R Ax F4= =4
m AY 5% (cell/well, 96 well plate) : 4x10%, 6x10%, 8x10", 1x10°

=o] gafEol Sl wiAel A 96417 Wi F F-

o|N
1
k1
il
=
.%
—
M
1%
iRt

M3 MCI116 cell (B lymphocyte), Jurkat clone E6-1 (T lymphocyte)
% 1 1x10° cell/well (96 well plate)
F=5% % (ug/mL) : 10, 50, 100, 200, 500, 1000

- MTT #2494

@ MC116 cell, Jurkat cellS Z+zF 1x10° cell/well (96 well plate, 100 pL/well) FE=2 23

@ 2t &9 =g FE2ES H7F (100 pL/well) £ 96 Al &<F v %k (37T, 5% CO2)

Q@ ¥4 E7 (130 RCF, 4T, 5 &) % #j#] #|A

@ MTT solution (0.5 mg/mL in growth medium, 100 pL/well) 7} & 4 A3+ &<k 37Tl
A e

(® acid-isopropanol % 7}ste] MTT 95 &3

® 590 nmell A Fd%= F4

WIRGEE
b W Z
- MC116 cell, Jurkat cell®] A|3Z

=
s e
PN
TH

A 714 24

= ARE 54

- A9AE AFE F4 =4 : 1x10° cell/well (96 well plate), 96 A1zt H]eF & MTT
AW o] &5t Ax AFE FH

- Bg FEE A5 (MKRL-5-8, M13-23-3, M13-65-3, M13-67-1, M13-71-2)& MCI116
cell#  Jurkat cell WleF (1x10° cell/well, 96 well plate) Hj=|ol HA7}sle] 96A17F vl <

=
AE SH= S
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pez 10 [ T po =
£ T £ 08 I
= =
= ()
[m] (a3} T
Lo pg ]
= e |
i o DB
= _
. T T
= [ =
2 o
= T o044 1
= g4 e
= =
o o
= ™ o024
(&) 0z 4 L&)
oo T T T T oo T T T T2
E%10° 810 1x105 %108 6x10% 8x10¢ 1xI0®  2x10°
MC116 cell (celliwell) Jurkat cell {cellfwell)

Figure 1. A2 X0 w2 MCI116 cell¥} Jurkat celle] A%

| [ 1

B0

cell proliferation (%)

20 4

D T T T T T T T
0 10 30 100 200 500 1000

W13-65-3 [ugimL)
Figure 2. M13-65-3 A &¢°] Jurkat cell &%= <3k

- M13-65-3 A&+ 10 pg/mL, 50 pg/mL, 100 pg/mL, 200 pg/mL F%=°lA jurkat cell®]
AE STHAEE FostA 71217, (p<0.05)

- MKRL-5-8, M13-23-3, M13-67-1, M13-71-2 Al &% Algd 74 MCI116 cell, Jurkat
celle] BHEE FostA F7HA171#] %3t

(h |19 FX 71%e il

- M13-65-3 #%& o]&3sle] Az g =& A&+ 10 pg/mL, 50 pg/mL, 100 pg/mL,
200 pg/mL FsXol A Jurkat cell (T lymphocyte)®] BAEE FolstA Z7FA 7.

o,
ol
i‘L

E}F X
=

=

o
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3. Ehetel webd 44 oA 7% 24

7t BFeh9] tyrosinase 97F A= A

ol

- dlehd Al ek tyrosinase] 7S AW S TH

zxé]

4

- tyrosinase 97} &4 TA

@O 5 mM L-DOPA 0.2 mLel| g &% (100 pg/mL) 0.5 mL 37}
@ mushroom tyrosinase (200 unit/mL) 0.1 mL &% % 37T, 10 & 3+ W&
HE-S-o 200 pLA 96 wellell %713 490 nmol A 3% =4

@ tyrisinase &7} A= Ak

Tyrosinase inhibition rate (%) = (1 - (S - B)/C) x 100
S:AdANRY TF=

B : A&A =9} tyrosinase Al &S 2143 Ao E3E
C: iz, AFAE el &8s AT A9 F4=

o2l

o dehd A A eF B oEEre] ekl A4 oAl =

(1) A

- wgd A ME AA  B16 F10 cell

- %] : DMEM ®i#] + 10% FBS +1% antibiotics(penicillin, streptomycin)
- vl =74 : 37C, 5% CO-

- dgld A =A A

F2 El2he] tyrosinase #]8l%=

@ BI16 F10 cellS 96 well plateo] 24 A|7F #lF (6x10" cell/well, 100 uL/well, 37°C, 5%

CO2)

@ ®iAE AAstL 2 pM a-MSH (100 pL/well), 100 pg/mL B2 F&= A& (100 n

L/well) A2l $ 48 AJF &< vk (37C, 5% CO-2)
@ plates 48 (130 RCF, 4C, 5 &) 5 ¥jA] #A|A
@ 1 N NaOH (100 pL/well) ¥ 7Fstar 30 & b mrbete] #ebd 83
® 450 nmell A F¥= 4

(2) 2% A7}
Oh) Eretel wehd 4 oAl 75 A

- w5 gyste] Ax% g FE=E (100 pg/mL)el tyrosinase &7F Adle S 4

Tyrosinase A& A2l arbuting hET%2 A& 3Harbutin 100 pg/mlL 5% AF&).
- MKRL-5-8, M13-23-3, M13-65-3, M13-67-1, M13-71-2 E& A5 % 100 pg/mL &
A tyrosinase & 7Fe] °F 20%E A E. Arbutine £ %ol A tyrosinase 9 7}9

20%%E A&l
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el

30 A

tyrisinase inhibition rate (%)

245 4

20 A

Figure 3. Tyrosinase 97} A 3ol gt e}t
@: MKRL-5-8, @: M13-23-3, ®: MI13-65-3, @: M13-67-1, ®: M13-71-

T T
Arbutin (T 12

T
3

@ 1

sample (100 pgifm L)

- Webd A AEQ BI6 FI0 cellol Wbl 4L

== ARE FAl H7kste]

- MKRL-5-8 A%, MI13-67-1 A&

F10 cell®] debd A=

160

120 A

100

melanin (%)

0

o-MSH

30 A

G0

Bl —?%%

(i)

Folgoz oAE (p<0.05)

=73 a-MSHZ A
Alge] "Webd A IAFS =
+= 100 pg/mL =X a-MSHel| ¢Jsle] =

gl

bt

o®m{f

o ()]

O ()

Figure 4. B16 F10 cello]l A =z Ao
@: MKRL-5-8, @: M13-23-3, ®: MI3-65-3, @: MI13-67-1, ®: MI13-71-2
' a-MSH A+ 9420 ztol& YR (p<0.05)
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(1) 2
Wopelol Bt FEE2 HASm AYATAEE WFetel B FEE] A
ol WA JFe AW

Al : DMEM ®lA] + 10% FBS +1% antibiotics (penicillin, streptomycin)
& x4 1 37C. 5% CO2

2 1x10°cell/well (96well plate) TE=Z 96 A7+ 6]k
o

AMATAL et

T
i
i
_>.1|_1{
o
N
AL

- 3T3-L1 AIEE g =22 #7 A2 1x10°%cell/well (96well plate) == 1l <k

- ¥ Z=x 0 37T, 5% CO2, 96 h

- Blg F&E 58, 23-3, 71-2
B FEE 5% (ug/mbL) 0, 10, 20, 50, 70, 100
- control : ¥/ HAZXE

- MTT #4]

O AZ v 3 AAE2 (130 RCF, 4C, 58)3te] vix AA

@ MTT solution (0.5 mg/mL MTT in growth medium, 100 pL/well) #7} & 4 A3t &

37T oA nj %
@ acid-isopropanol A7}E MTT &3l
@ 590 nmoll A 3= =4

wlepolol Ehet FEES Askstel AYATALE 96 A7 Heb wpFata A

F
2 B 289 APATAE 34 oAl /5L HA & F 9
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<Ag T M= o>
- HYX|: DMEM (+10% FBS)

«  MIE 5L :1x10° cell/well (96well plate)

- HjQE: 2, 37°C, 5% CO,

W

<KLHE 23 25>

« H{X|: DMEM (+10% FBS), 0.5 mM IBMX, 1 pM DEX, 10pg/mL insulin

- HjQF: 29, 37°C, 5% CO,

W

<Agdd fE1>

. HY A| : DMEM (+10% FBS), 10pg/mL insulin

. HYQF: 29, 37°C, 5% CO,

<K e |E2>
«  HiZ|] : DMEM (+10% FBS)
. HjQF: 62, 37°C, 5% CO,
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DA A 0] +A109%9F A WA o] +B10%E A% H F mAWAo| 2 AKE Fo| ]
o] Algo] FastA A
2ol &g ¢ A Aol A HFA o]+ A10% ", LA HHA o] +B10% S A kA o] tof] H] &}
2ol g o] FoatA F7he A o]+ A10% w3 LA 2] 0] +B10% w2 LA WA o] - 3}
2ol g & A el Aol7t gl
Table 3. # & Az o] &&
U w2 o] 1A HE 2] o] el el
+ A10% + B10%
HE Az . . b b
27.45+1.00 35.50+3.36 3251+2.14 31.05+1.91
(17}2])
2olg 8 0.043+0.018" 0.094+0.033" 0.078+0.023" 0.078+0.026"
¥ Aolg & = AT + Ao HAHH
* e oA o HE %X}*‘E o]k xfol& YERY (p<0.05)
dF 24
T A HFA 0] +B10% 9] cholesterol &3S s1x| v} Al o] 7-of H]Elo] &3 A 7FAT
- DA HFA o]+ A10% T3 A A o] 2 cholestrol $FaFol A -2 %k Aol 7t (e
- Aglat Abole triglyceride $FHaFol = #93F Aol 7t ¢l
DA A 0]+ A10% 7 LA HEA] 0] +B10% 2 HDLEHFo| Al x| Hl2] o] 73} 2] 8k o] 7}
ST =
A A 0] +B10%w o] LDL &2 x| A o] gtol] H]sto] o)t Al 7HAT)
- DA A 0]+ A10% 7 A HEA o] ot DL SFeFol A 93 Aol vt §lS-.
Table 4. 8% A& F%
] ]
24 0] wauae | TUEACL A
+ A10% + B10%
cholesterol . . . b
126+15.4 191+£27.0 187+12.2 169+17.2
(mg/dL)
triglyceride
101£34.0 128+19.5 141+£70.9 137+56.3
(mg/dL)
HDL b a a a
112195 125+4.8 129+6.4 127+£5.0
(mg/dL)
LDL C a a b
14+2.7 283+10.9 27+6.3 21+£4.8
(mg/dL)
¢ e oA o2 HE A= 193 AolE UERE (p<0.05)



i ] ,
st S 7he

Table 5. &% AST 97}, ALT 97}

:{LX] H} Al

Fajolat, LA A o]+A10% Kok

3 A WA o] LA 2] o]
SRR 172 o]
+ A10% + B10%
AST
180+62.2 169+65.9 171787 193+77.7
(U/L)
ALT ab ab ab b
101+63.7 109+49.4 65+21.4 128+76.6
(U/L)
£ e oA BB A BAE FF ol E hehdl (p<0.05)

Table 6. *| =2 FA
& uk2] o] 1A HE2] o] el el
+ A109% + B10%
A A b .
(@) 0.055+0.017° 0.175+0.048* 0.160+0.039* 0.131+0.046
g
332k b b
(@) 0.170+0.032° 0.444+0.116° 0.364+0.074 0.323+0.109
g
2 g b HE A= FY3 #eolE YEhY (p<0.05)
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N

F0, 25, 50, 75, 100 % F=o2 AA3}93(0% A7/MaS HEToz 3.
3 BtgAdgel A% BEH7E 0, 25 50, 75, 100%°] sFa= Al8E zhzb J-C, J-25,
J-50, J-75, J-100 o2 ¥®7&eta, F9 Ag-ole 27 P-C, P-25, P-50, P-75, P-1002. &

T ©o
2718t e sl Ber &8 Ao FEARE A% AR s e 19 25

9

=

Table 1. Ef&A el o] A5 vlgHH]

(g)
N Az g B €} 2
J-C 15 50 300 0
J-25 15 50 225 75
J-50 15 50 150 150
J-75 15 50 75 225
J-100 15 50 0 300

Table 2. E& F9 ] A= wgtn

(g)
N Az e B €}
P-C 4 30 300 0
P-25 4 30 225 75
P-50 4 30 150 150
P-75 4 30 75 225
P-100 4 30 0 300

gAg o] Azxd vz Ay Agds WA B i, BlES A
% 80 C¢9 water bath(CT-DW22, Coretech, Anyang, Korea)oll 4] < &3}

olaL, Z4zy F 5 &3+ uwkeh

df o T

i)
i)
ik
=il
lo,
N
BN
B
ox,

Figure 3. E}
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i Alz=d eheh(e]
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A3k=

FTD3 AF

S
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3R

o 1Hebi 2l

o %

Mean+ S.D. (%)

~
HO

N

u]t

)
Nd

i
A

R
Ci
v
N

3.40+0.22 87.510.16 0.72£0.01 3.6510.15

T1

3.03+0.02 89.46+0.56 0.52+0.02 2.45+0.02

T2

ol weld

g

2ol

S FY B 8

7Fet .

No
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el
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i
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o]

KeN
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Table 4. T1

Mean+ S.D. (%)

iz

N

i
A

=
W
N

0.43+0.02 a
1.01+0.01 b
2.06£0.19 c

0.05£0.00 a
0.20+£0.00 b
0.35£0.01 ¢

4.87£0.05 a 81.78£0.06 a

5.67£0.02 b
6.00£0.09 ¢

J1-C

78.47£0.10 b

J1-25
J1-50
J1-75
J1-100

F-Value

75.39+0.04 ¢

2.74£0.06 d
3.71£0.14 e

73.591£0.01 d 0.49+0.01 d
0.65£0.00 e

6.40£0.17 d
6.44+0.10 d

70.47+0.02 e

17444.57x 4793.27% 437.22%

119.11:

- 119 -



" p<0.05
a—e: Means with different superscript in the same column are significanltly
different(p<0.05) by the Duncan’'s multiple range test

Table 5. T1& ©] &3 F99 URLAIE
Mean+ S.D. (%)

Zehe T Z 33 A
P1-C 1.69£0.02 a 88.30+0.01 a 0.03+£0.00 a 0.16+£0.02 a
P1-25 2.62+0.09 b 84.98+0.01 b 0.18+0.00 b 1.46+0.12 b
P1-50 3.25+0.06 ¢ 83.36+0.04 ¢ 0.35+0.01 ¢ 2.1520.13 ¢
P1-75 3.97+0.09 d 79.90+0.05 d 0.52+0.00 d 2.93+0.04 d
P1-100 5.15+£0.06 e 77.2920.04 e 0.69+£0.01 e 4.37+0.14 e

F-Value 1130.84 54433.74 7459.86* 697.33%

* p<0.05
a—e: Means with different superscript in the same column are significanltly
different(p<0.05) by the Duncan’s multiple range test

3

(2) pH Ate 2 g%

AE 5 gs AT T THF 45 g& Mo 259 E71(T25 basic, IKA WERKE,
GMBH, Germany)= 2 3} % pH meter® 33] W= =AH3slo] 1 FFzto =z YEIYS.
AEE A2 10mE 01 N NaOH #8940z pH 830 @ w7t AHAAs o] o w Au®

NaOH &4 9] (m)e tha AAEA el 98] lactic acid (%) o= g+

r; JlN'

rd ol

Acidity(%) = 0.009 x mL of 0.1 N NaOH x F x 100

Sample(mL)

( F = Factor of 0.1 N NaOH=0.1)

H
o

T =42 Brix 3 %=A (Pokecrefractometer, ATAGO, Japan)E& A}-&3}e] 33 vt =A 31
= Z(sol) Aol A7l 05 me FEA "oy FA45HS. Aeet F9 EF Ehee
A7 o] Wolda S pHe FYA o= FAsti Ales FoA o= Frhedlon, des &
7t A=
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Table 6. T1ES ©]&3% A9 pH, At: ¥ G =
Mean+ S.D.
pH 2= (%) F= (%)
J1-C 592+0.02 a 0.04+0.00 a 20.67+0.58 a
J1-25 4.74+0.03 b 0.23+0.00 b 21.00+0.00 a
J1-50 4.35+0.03 ¢ 0.46+0.00 ¢ 23.67+0.58 b
J1-75 4.24+0.01 d 0.63+0.04 d 24.00+0.00 b
J1-100 4.23£0.02 d 0.71+0.00 e 24.33£0.58 b
F-Value 3887.43+ 685.99* 46.17*

* p<0.05, a—e: Means with different superscript in the same column are significantly

different(p<0.05) by the Duncan’s multiple range test

Table 7. T1& ©] €% ¥9¢ pH, 4= % 3=
Mean+ S.D.
pH A= (%) 9= (%)

P1-C 6.53+0.03 a 0.01+0.00 a 11.33+0.58 a
P1-25 4.15+0.01 b 0.22+0.01 b 13.67+£0.58 b
P1-50 4.05+0.01 ¢ 0.49+0.00 ¢ 14.00+£0.00 b
P1-75 3.88+0.01 d 0.68+0.00 d 14.33+0.58 b
P1-100 3.86+.03 d 0.84+0.00 e 15.50+0.50 ¢
F-value 7967.75 * 30759.30: 2793

* p<0.05, a—e: Means with different superscript in the same column are significantly

different(p<0.05) by the Duncan’s multiple range test

Table 8. T2E ©]-&3 Aelo pH, A= % F=

Mean* S.D.
I (%) pH 2= (%)
J2-0 19.97+0.42 a 5.75+0.04 a 0.040.01 a
J2-25 2057+0.64 a 455+0.05 b 0.3420.01 b
J2-50 20.77+0.15 a 4.24+0.05 ¢ 0.73+0.03 c
J2-75 24.50+0.61 b 4.160.01 d 1.1940.02 d
J2-100 25.70+0.17 c 4.13£0.02 d 1.44%0.03 e

F-value  100.99% 1032.2= 2541.5%

" p<0.05, a~e: Means with different superscript in the same column are significantly

different(p<0.05) by the Duncan’s multiple range test
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Table 9. T2E °]&3% 99 pH, t: ¥ F&=
Mean+ S.D.
9= (%) pH A2 (%)
P2-0 10.50+0.14 a 6.23+0.21 a 0.05+0.01 a
P2-25 11.53+0.35 b 4.10+0.06 b 0.32+0.01 b
P2-50 12.70£0.26 ¢ 3.96=0.08 ¢ 0.69+0.03 ¢
P2-75 15.17+0.32 d 3.85+0.02 ¢ 1.01+0.02d
P2-100 16.27+0.12 e 3.78+0.05 ¢ 1.30+£0.01 e
F-value 220.6% 293.2:x 115187.5%

" p<0.05, a—e: Means with different superscript in the same column are significantly

different(p<0.05) by the Duncan’s multiple range test

(3) A% =73

A 2FA (Color meter, JC601, Kyoto, Japan)E AF&3to] WX(L, lightness), A %(a, redness),

Table 10. T1S o] &3k Ao A%

Meant S.D.
L a b
J1-C 54.32+7.35 a -0.27+0.01 a -4.90+0.72 a
J2-25 75.32+0.34 bc -2.16%0.10 b -0.17+0.08 b
J3-50 83.22+1.27 ¢ -2.79£0.00 c +3.52+0.04 ¢
J4-75 89.18+0.08 d -3.05£0.01 d +5.50+0.04 d
J5-100 90.33+£0.01 d -3.03+£0.03 d +7.13+£0.04 e
F-value 39.001= 1280.381* 436.81*
* p<0.05, a-d: Means with different superscript in the same column are
significantly different(p<0.05) by the Duncan’s multiple range test
Table 11. T1S ©]-&3 FH ¢ A%
Mean+ S.D.
L a b
P1-C 38.80+13.80 a +0.30+0.50 a -0.8320.01 a
P2-25 80.79+0.13 b -1.97£0.02 b +2.07£0.06 b
P3-50 87.61+0.48 b -2.77£0.00 b +3.16+0.01bc
P4-75 91.54+1.45 b -2.57+0.59 b +3.98+0.86 ¢
P5-100 94.85+0.69 b -2.16+0.09 b +5.2510.51 d
F-value 27.20% 25.31* 52.57+
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" p<0.05, a-d: Means with different superscript in the same column are

significantly different(p<0.05) by the Duncan’s multiple range test

Table 12. T2E ©] &3 Ao A=
Meant S.D.
L a b

J2-0 52.18t091 a -0.2210.10 a -5.44+£0.96 a
J2-25 68.35+1.39 b -1.99+0.17 b -0.28+0.32 b
J2-50 86.51+0.08 ¢ -2.58+0.03 ¢ +3.00+0.15 ¢
J2-75 89.71+0.11 d -2.88+0.02 d +5.18+0.12 d
J2-100 91.51+0.69 d -3.10+0.01 d +6.27+0.01 d
F-value  885.19% 334.8+ 210.48+

" p<0.05, a—d: Means with different superscript in the same column are

significantly different(p<0.05) by the Duncan’s multiple range test

Table 13. T2 ©| &3 ¥ Mx
Meant S.D.
L a b
P2-0 29.86+0.00 a +0.33£0.06 a +1.31£0.12 a
P2-25 79.64+7.42 b -2.07£0.01 b +2.07£0.13 b
P2-50 90.53+0.44 ¢ -2.53+0.02 ¢ +2.40+£0.26 b
P2-75 94.15+0.17 ¢ -2.71+£0.01 d +4.82+0.21 ¢
P2-100 94.63+0.17 ¢ -3.06%0.01 e +5.99+0.12 d
F-value 136.00:= 4619.26%* 254.10%

* p<0.05, a—d: Means with different superscript in the same column are

significantly different(p<0.05) by the Duncan’s multiple range test

(4) B2z =4
ANEE gdugow

Sci. co., Kyoto, Japan)Z ©]

A S B
Zk Algel g
(fracturability), - 2HA (adhensiveness)S =
of A= & 33] o] FH4sA
=4 9 2y B4 dA 18 T,

il

g2 A] (springiness), % K

O\:q 1 7—1_1/}‘};
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A Gl ola) ZAHkg 0.
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Figure 4. gl 9} A =4

Table 14. T1S& ©]-&3F Agfe] €A

Mean+ S.D.
e A (%) S 373(%) 54 () M3 (g) 244 (g)
J1-C ) 89.08+2.95 84.68+6.68 323.18+6.95 a 28798.25£1572.11 a -6.5+£9.19 a
J1-25 88.39+0.19 77.27+3.98 410.66+£96.46 ab  36287.37+8445.55 ab -225+12.02 b
J1-50 89.94+0.95 75.68+3.22 514.118+32.60 b 43319.17+6552.38 b -26.50+£3.53 b
J1-75 93.17+£0.33 76.89+0.46 505.78+82.94 b 41114.16+626.89 ab -38.00+£1.41 ¢
J1-100 93.58+3.39 78.98+2.52 790.47+4.30 ¢ 73967.65+2281.47¢c -96.00+5.65 d
F-Value 2.692 1.625 17.828 = 24.422 * 42.910 *

* p<0.05, a-d: Means with different superscript in the same column are significantly different(p<0.05) by the Duncan’s

multiple range test

Table 15. T1& o] &3 Fdo] @l ~x%]

Mean+ S.D.
4 (%) SR (%) A54(g) N34 (g) 24 (g)
P1-C _215.26i5.86 a 125.2143.62 a 16.89+0.40 ab 3566.86+85.41 0.00+0.00 a
P1-25 49.15+3.19 b 40.71+£3.12 ¢ 857+1.23 a 421.29+30.19 0.00£0.00 a

P1-50  95.74£052 b 56.52+9.54 b 52.27+11.97 b 4981.14+1114.39 -20.5+2.12 b
P1-75  8529+1.35 b 62.55+0.82 b 62.27+5.69 b 5306.30+399.84 -25.50.2.12 b
P1-100 175.01#51.97 a  56.61£2.36 b 33.23£6.58 ab 5986.05+2879.20 -27.00+5.66 b

F-value 17.152 = 89.714 = 23463 * 5.05 44738 =

* p<0.05, a—c: Means with different superscript in the same column are significanltly different(p<0.05) by the Duncan’s
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multiple range test

o ge Ael el B5A ED A

Azd ggde)sh e Edel ate] HeHAE AN, HAo v ¥ Axx
3} A o) o ‘:H

st

ARt S Axd A dsHAe AFdGsty A B gl 17THS o
o7 AAsged AdE 178 BATHAF QQEdA Ad HH 2L Hrl g2 tha] Ay
stal s TS HAAS F 74 AEYHoR AsHAE AN S

of wj HrFAFE b, 2lut, dast Ax wE8yg, Al disiAe Ll oFsiek - 70 v
G AstarE B@rreklal, dekA vaw o3 st &, Az disiA Ll Bk - Tl
R FEste] B e, AEE AARARE 1AIE Aol WA Adlo] Age] A
3x3x3 m® A7IE FHAL, ¥ A AE 3 Y FH A 2 ne =olE FH|S &
3 HAld ga GRS olgste WMEEs TR & B A ATsds.

4 2}
A7t Q. B T5%e] Eredee] wisE
A} Aw Eepe @bl ule

3}

NFFE 9%l A S, w, A
Aol g S5# Ao BerE. T

2 F e 95%eN A vk 7]

Table 16 o4 ¢k o] Tl& ol&sto] Axd Bl dsHAL 23 Bl H7pol
[e]
o

< , : R R Pt S =
AAARLS AEFE 90%lAM FoIgh Bt 75%9 eetyde] deFdol /M 3 Adow
Hekd

=
Mean=£S.D.
J1-C J1-25 J1-50 J1-75 J1-100 Fzk
B
- 353+1.07 3.59+0.94 4.35+1.41 4.41+1.46 4.00+1.27 1.832
NE%
o &% 5.18+1.47 a 4.00£1.00 b 4.001.32 b 465+1.22 a 376+152 ¢ 3612 =
L3 3.18+1.19 a 353+0.94 a 441+1.46 b 4414123 b 382+1.29 ab  2.86 *
3F 3.12+1.11 3.24+1.44 3.88+1.36 371+1.26 2.94+1.34 0.778
Z A 7k 4.29+1.16 371+1.16 4.29+1.16 4.00+1.22 359+1.12 1.03
chak 4.24+1.44 441+1.23 4.06+0.83 4.06+1.20 4.35+0.86 0.263
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Al gt 1.47+1.07 a 1.94+0.97 a 271£1.36 a 3.94+1.30 b 465+1.00 b 29.744 *
IRl

e 4.06+1.03 3.94+0.75 3.82+1.07 4.00%1.00 4.32+1.46 0.472
o -

2= 5.29+0.92 a 4.18+0.95 b 4.18+1.29 b 382+1.01 be  329+1.36 ¢ 8261 *
A& A 4.12+0.93 3.76+0.97 3.88+1.50 3.82+0.81 3.59+1.70 0.501

" p<0.05, Rating scale: 1(bad) to 7(excellent)
a-c: Means with different superscript in the same column are significantly different(p<0.05) by the Duncan’s multiple range
test

Table 17. T1S ©] &3 ¥ AsHA A7
Mean=S.D.
P1-C P1-25 P1-50 P1-75 P1-100 Fzt
Ak

O 3.12%£1.36 a 353+1.28 a 453+1.33 b 4.82+1.13 b 465+1.41 b 5.709
Bk 416+1.68 a 3.18£1.63 b 512+1.32 ¢ 4.12+1.17 ab 3.18+1.01 b 7.041 =

ok 2.53+0.94 a 3.35+1.00 b 4.35%1.27 ¢ 4.65+1.06 ¢ 4.71+1.45 ¢ 11.36 *

3k 253+1.07 a 3.53+0.87 b 3.65+x1.22 b 3.88+1.22 b 3.41+150 b 3.18 *
Z2A7 3.88+1.05 ab 3.18+1.33 a 4.41+1.18 b 3.94+1.20 ab 3.35+1.46 a 2.658 *
=1 4.88+2.03 4.88+1.05 453+0.94 4.59+1.06 3.88+1.27 1.605
Al =k 1.35£1.00 a 282151 b 3.41£1.42 ¢ 3.76%£1.30 ¢ 5.06+1.20 d 18.555 *

okl A e 3.18+147 a 2.23+1.30 b 347+1.23 a 3.06+1.03 a 2.24+0.90 b 3.789 =

A 3.18+1.67 a 223+097 b 3.41%1.06 a 2.88+1.22 ab 259+1.37 ab 2247 *x

" p<0.05, Rating scale: 1(bad) to 7(excellent)

a—c: Means with different superscript in the same column are significantly different(p<0.05) by the Duncan’s multiple range
test

AAb Aok we, ved JE 4gae AR
FeA7 Qe werel A 2RSS %
=] =%
H [e)

A
7} 75%%F 100%%1  J2-75%F J2-100¢] &

T28 o §3 Bl wisyA A3 v Arhwel Wik AHFE 6% 240 A9
& RE FEAAM AR B FAA7 AASp<005). Bl Hrbel mel wuke oA n
e Fekcha PosAE, aed wel watel bl Yo Y AL ¢ 5 9
Ag. F9 Ax A B Sqe] A% Fo] FAHA JFS WAL Ao B, oy
o A3 ehe 75%9) 100%9] Wbt M A Aow Az
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Table 18. T2E o] &3 Ag o #AsHA Az
Mean+S.D.
J2-C J2-25 J2-50 J2-75 J2-100 Fz
LS I -
= 2.00£1.49 a 3.05£1.13 b 3.37£1.16 b 5.00+0.78 ¢ 5.00£0.69 ¢ 25.189 *
< 3.79£1.96 a 3.68+1.60 a 458+1.50ab 547+1.50 ¢ 5.26£1.59 bc 4746
ok 1.84+1.30 a 2.89£1.20 b 3.16£1.30 b 437112 ¢ 4.84%1.17 ¢ 18.393 =
B 2.16£1.38 a 3.63%£1.46 ab 4.37+£1.38 b 5.21+£1.08 ¢ 4.89+1.59 bc 14.511 *
x2 7 3.00+1.63 a 3.58£1.74 b 4.16+1.38 bc 453+1.17 ¢ 4.00£1.33 bc 3.022 =
b 3.89+2.02 4.00+1.29 4.05+1.61 4.42+0.96 4.11+1.37 0.334
Al gk 1.11£0.32 a 1.84+1.07 b 211£1.10 b 347143 ¢ 3.47%1.39 ¢ 16.201 =
g = 532+1.16 5.11+0.99 437+1.34 5.16+1.34 4.84£1.68 1.496
34 4.74+1.63 4.58+1.30 4.68+1.25 5.21+1.13 5.05£1.35 0.749

* p<0.05, Rating scale: 1(bad) to 7(excellent)

a—c: Means with different superscript in the same column are significantly different(p<0.05)

test

by the Duncan’s multiple range

Table 19. T28 o &% ¥ w4 Az
Mean+S.D.
P2-C P2-25 P2-50 P2-75 P2-100 Pt
ned 263t101 a  337+#121a 511110 b 458177 b  505:1.78 b 11452 »
o] ¢ 311£149 a  300:L15a 494127 b  553:0.96 bc 579092 c 24381 *
o 2264099 a 2894110 a  463t150 b  4.05t158 b  458+177 b 10545
% 2954127 a 416126 b  474t124b  495:154b  495:118 b 801 =
247 A6 A11£159  4324138a 4744200 3.95%1.96 1637
g 4845142 8 A05+122 Db 4116159 368:138c  363:150 ¢ 2183 x
Ak 1531084 4 195¢113a  342:168b  437¢142c 542612 ¢ 30.004 =
SO A% 3684149 b 411:133be 2584126 489:110c  500£129 ¢ 10.993 *
LRE: 3165138 ab  358+139 b 268:145a 432120 c  ATA*l4c 6984 *

* p<0.05, Rating scale: 1(bad) to 7(excellent)
a-c: Means with different superscript in the same column are significantly different(p<0.05) by the Duncan’s multiple range

test
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Mean+SD(100g)

F3lo] Ad xE AA FAY 6% o, FILAPE 16% o] el AH3tstEE H| g E(Table
23)5 AAstA =, oldl Bt A MRS F 48%E AASHA, °
2 gxdo® 3 T e 16% H7bE (S 32% Hb), B 32% HIFE (S 16% H V), B
2wk 48% H7MES 7t AYFor HAAste] Table 239 wigH ol wlel AaE Hrteds.
Bt SF (A E9F), AAHGFAE 37%4, WMdFd), EAEFEILF), EAFLAD),
AFALAD), FaergAet HgA(Fotd, ebxd) = wigvo] meh JEs A s A

Fe =oll A", FEtAA A, AR, 1, ALEES EFEY] 66TE A F
3053 AAts . ol F 10C2 SA W4/ § s £938ke] 4T Waarol A 244
L SAANA olelxad EFER AxEal, ofolxAy A EVI(SSIF41TG, AlohE&C,

Korea)Z E}&F o}o]~38 S A %39S,

Figure 6. o}o]~a9 A x7]
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Table 23. E}efo}o] 2=

(g)

7hol we} fol4ow F718h9 &(Table

24).

Table 24. & A7} ofo]xade] HAAHS

Mean+SD(log CFU/g)

TI-C TI-16

TI-32 TI-48

3.30+0.09° 7.01+0.17°

7.56+0.23° 8.17+0.09¢

U Sample at the same as in Table 4

44 Means with different superscript in the same column are significantly
different(p<0.05) by the Duncan’s multiple range test
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A5
Control TI- 16 TI-32 TI-48
3= 0 16 32 48
1 48 32 16 0
A9 15 15 15 15
S| 6 6 6 6
A 13 13 13 13
=9 4 4 4 4
SHg Al 0.4 0.4 0.4 0.4
= 13.6 13.6 13.6 13.6
Y Control : B2 0 % A7} ofe] 2=
T1-16 : E}= 16 % H 7} ofo]~= ¥
T1-32 : E}= 32 % A7} ofo] == ¥
T1-48 :E}2} 48 % F 7} ofo]l~=ad
. Ebet ofolzage] FAEA A
(1) % Farats
- Ak A AFHAE g otol~Aad ARE Hu g AXIs]4Aste] MRS agaroﬂ Tt
@ F 35CAA 72 h WIT F ERE AFFAT. FRE 307300707 e B A
glsto] Aot &,
- ofolz=Ay Axd AREE AJdE BEre] k& 9.19+0.09(og CFU/g) ol A&
- A7} ofelam el Bk SE 701-817(og CFU/g)¢ 302 Uelton] gete 3



(2) Az etetolol=ade] e wsd FH AAF
Az Egfetolel =g digte] B HALE A, HA ] AxzAS A A AL
*WOM AEQET A 9 oistd A 208 S dder ASHAE AT FES 3
T 7H AP RSHAE A

() 4EZAE A

At 12pd e Ay Ay Elgtolol ~a o] B o= g2 HolEke ue A4
I A 715 =

9] }7} AR+
&

Mean=S.D.
TI-C TI-16 TI-32 TI-48

Appearance 5.53+0.56 5.32+0.42 5.48+0.77 5.58+0.21
Taste 5.52+0.96" 5.11+0.49" 5.68+0.57" 6.19+0.92°
Flavor 4.95+1.27" 4.36+1.26" 4.98+1.54" 559+1.18”
Texture 5.11+1.63 5.12+1.59 5.22+1.38 5.27+1.20
Overall b a b c
sccentance 5.63+1.01 5.17+1.21 5.47+1.10 6.34+0.78

v Sample at the same as in Table 4

4 Means with different superscript in the same column are significantly

different(p<0.05) by the Duncan’s multiple range test

S s}
- B} ofo] 2~ H 9] @E 4S5 fste] APdATE PR dx F4 2108 YA
- E}gtoto]l~a g mix X+ loanna S & Gregory KZ (1990)e] HHo o& 4Tl A]

Brookfield Vlscometer(Model LVF, Brookfield Eng., U.S.A.)& A}&3}4] spindle No 22 30
rpmol| A A 3 .

- B} ojolzmgel A%, B Asbeel WE foln@ Aeld mol e
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Figure 7. olo]2=2a9 H%= =54

(4) Overrun 54& 918 =1 AA
- Ef&olol 2= 389 Overrune loanna S & Gregory KZ (1990)¢] ®H & o] &3l =4 35}7)
O}AAU
- ofo]l2aYg AFE7E 408 Fo FEEAA 58 kAo w A x| AW F ofo]lAag g
scooper= Hol FAE A

Overrun(%) = ——————————————— x 100

weight of ice cream

- ofe] 22y

Lo

A9 et Arbael whE feln @ AolE welH Wk

- olo]A~AF Y ZolglE AEE 20T Ao A HAAHAY Yol 5mm F+HA7] 9 LS
Re T g Qo dAHE L7100 ml)o] F ololAaAYS SHEIL 08 HFoE 90F
FoF HAAUE vfgo R molx "olxE FE At A | U3 FEFe Wi
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Figure 8. ofo] == ] Holel= A 54

Al BRe ofol g o] Alx

(1) B2 #7} 50% S 7|20 2 AEE ofo]~ad A%

HETA 4 o ANF TA R ABNE, AAY ofel 227, olol2AY T AFTH A
Bal BeS o8 ool 2yl A AFL TR ATduA F
]_

2]
bt & g3t AP E 1€ (Sherbet), otol="E A 2F(IM-2, IM-4), olo]==ay 1&(IC-6)
o
3}

BN

o !
ZaEel bevlE R ARTA RH Az, ofolaaYRe A Y 543

Figure 9. 94 ¥ E}gt ofol A28 H
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Table 26. AETW ehefolo] =2 F A2E A3 HPE

Samplesl)
Ingredient
Sherbet IM-2 IM-4 IC-6
Tarak 20 50 50 50
Milk cream - 5 10 15
Skimmed milk powder 1 2 2 6
Sugar 13 13 13 13
Corn syrup 4 4 4 4
Emulsifier 0.2 0.2 0.2 0.2
Stabilizer (guar gum,
Xantha;g gumg) 02 0.2 0.2 02
Water 60.6 25.6 20.6 116
Milk fat 0% 2% 4% 6%
Milk solid 2.5% 6.0% 6.0% 10.0%

Y Sherbet: Sherbet containing milk fat 0 %
IM-2 : Ice milk containing milk fat 2 %
IM-4 : Ice milk containing milk fat 4 %
IC-6 : Ice cream containing milk fat 6 %

(2) E}et olol~mEF o AnkzA EAAAL A}
*ﬂ”%ﬂ*ﬂaE“”»J@E FRF G B
155.33, IM-47} 173.000.2 =o}A i
= et v (Table 27).

S Sherbete] 53.332. % 7p& wiokar IM-27}
. A ko] b =& IC-69] 23867% M =&

Table 27. B} olo]|~m & wlxo] Ax Mean+S.D.(Pa.s)

Sherbet IM-2 IM-4 1C-6 F-value

53.33+4.62"  155.33+32.59" 173.00+41.58" 238.67+22.30° 20.854""

v Samples at the same as in <Table 7>

) Different superscripts within a row(a~c) indicate significantly different(p<0.05) by the Duncan’s
multiple range test

s p<0.001.

(3) B2

ofo] == 2] Overrun

Aol Alzbel| wel felFow Frletgla, B8 10%elA 158S Aue 71g 2

ofd F7b7F vERtaL, 2587 309 e fofA A7F S

1020 A IC-6°] 22.36%°] eWdo= 7 =
M-27} 1356%% Sherbet 7.44%°] W&ol Hl3l] /<

28).

ol-ﬂ J}H [

=
40

&
A F 1 =
3|
ZS|

o
Lgiﬁ

S Yetdla, IM-47F 14.14%,
=7F #s YERN T (Table
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Table 28. B}&} o}o] =~ ¢ 72| Overrun Mean+S.D.(%)
Sherbet IM-2 IM-4 1C-6 F-value

5min  151+003"  187+082"  171+099"  1.87+0.83" 0.15

10 min  7.44+0.86"  1356+2.00"  14.14+1.69"  22.36+1.19" 4993

15 min  34.75+401°  3242+812°  3141:458°  41.14+3.46° 1.99

20 min  37.15+4.87° 3293035  36.34+4.89"  4222+150°7 352

25 min  42.26+2.19°7  37.98+042"  3895+5.06°  4505+165 3.6

30 min 42504268 40.65+046  4253+381  4505:165° 435

F-value 12618 59.77"" 5249 24839

v Samples at the same as in <Table 7>

? Different superscripts within a row(a~c) and a column(A-D) indicate significantly different(p<0.05) by

the Duncan’s

multiple range test

w36 p<0.001
(4) EFet ofol =AY RO ohfelt Fx
- AR Aol mek BE AR fUHOR Hohut %ol Frldhsla, RE AT
FAWES 74 Bol FHHT Uk 1C-60] 7HF Bol mohlFd, thee ofolxWAR
IM-4, IM-2 4072 == oko] Wote.
- S 7Pg ®wol $slal 9l Sherbeto] 7HE W 55 S YEUA S
Table 29. B} olo]lA2a g F o] ol gls= A Mean+S.D.(ml)
Sherbet IM-2 IM-4 IC-6 F-value
15 min ~ 23.00£1.00™  29.00+755"* 3867+9.02” 59.33+7.02* 1613
30 min  40.00£2.00" 57.33+11.02"" 63.33+153" 86.33+3.79" 3097
45 min  53.67+153°C  7933t3.06°C 8633153 96.67+058°C 281247
60 min  80.67+1.15"  8867+2.31°° 125.00+5.00" 149.33+1.15" 373.86""
Fvalue 82205 4378™ 14559 261317
Y Samples at the same as in <Table 7>
? Different superscripts within a row(a-d) and a column(A-D) indicate significantly different(p<0.05) by
the Duncan’s multiple range test
w3 p<0.001
(5) B} ole]2AYRE & FAT
- B 20%2 & f}%& Sherbet< 7.32 Log CFU/g 0.2 o8 oz v AZH 1, Ela
Bl 50%2 £33 IM-2, IM-4, IM-6< 835~849 Log CFU/go o2 o]zl i3S
(Table 30).
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Table 30. E}g} olo]~aAHF F FAikits Mean+S.D. (Log CFU/g)
Sherbet IM-2 IM-4 1C-6 F-value

7.32+0.10° 8.35+0.47 8.49+0.05” 8.39+0.10 161.33"

Y Samples at the same as in <Table 7>

? Different superscripts within a row(a-b) indicate significantly different(»<0.05) by the Duncan’s multiple
range test

% <0.001

6) E}2} ool mag ol

ofr
A

4

=4

Figure 10. #55A S B ofo]~a 97

SO FREAE RE AR7} 2052859 WZ AR 7§14 A= 9AS
- S /‘1% IC-6°] 41002 7}g #=ka1, Sherbeto] 34022 IM-4 2.45¢F IM-2 2.659
‘I ~

R
- 2Aluke IM- 4@ 1C- 6°] 2.15, 27002 A H7¥E A3, Sherbeto] 4.20, IM-27F 41002
2

- e IC- 601 5053 7}% A B7rE AT vt 55 e Alm 3 F94 A= gl
Ao}, &uke IC-60] 1652 714 vt Jﬂﬂlﬂ%ii Y AelA FHE Ao FiE Tl
74 ol whekel A7k B Sherbeto] 4458 %9kil, tho] IC-62% 425% H7t.

- 2P E AxE AW 6%E /M =99 IC 601 46007 §oH oz =i PFItE Y,
O e 5052 7 =4 H7bE S

- 136 -



ofr
o

X
A
ox
o
kT

&,
N
N

Table 31. E}g} ofo]~a g Fo]

= O
Mean=S.D.
Sherbet IM-2 IM-4 IC-6 F-value
Off-flavor 2.70£1.66 2.85+1.81 2.20+1.54 2.05+1.50 1.11

Milk flavor 340+1.31"  265+1.09"  245+157°  4.10+141° 617"
Sour 420+154° 410170 2.15+1.35" 2.70+1.63" 9.04™""

ab a b c ook

Sweet 3.05£1.19 2.50+0.89 3.50+1.57 5.05+1.23 1548
Bitter 2.40£1.67 2.595£1.96 1.80+1.44 1.65+1.46 1.44
Melt 4.45+1.43 3.50£2.12 3.15+2.11 4.25+1.62 2.22

sk

Creamy 270+1.03" 1.55+0.76" 1.50+0.95" 460+1.79° 2940

Body 3.25+1.68" 2.80£2.12" 1.95+1.61" 5.05£1.05 12.45

Y Samples at the same as in <Table 7>

? Different superscripts within a row(a-c) indicate significantly different(p<0.05) by the Duncan's multiple
range test

#kp<0.01 *:#p<0.001

(Wb Asx= @7t
- 97 HF % oﬂ 1 IC-6°] 5702.2 7} =4 H71¥ A3, 39| Sherbet 52002 H 7}
- oh S, 2Rl tid A Ee M= IC-60] v Alsel ws) feolHom A Ft

Sherbet - IM74°ﬂ Hla) g, 2F el =A BrEE QA IM-22 2 o g4 3
7b AdbEel AEEol A IC-60] 5152 7bE %A H7hE QA Sherbete] 375, IM-27}
3.05, IM-47} 25002 37},

gt #H7le ool ~aUFE AW o] o ool ~aY] A HEwsF /Y =%
AL, A kel S 3F A EQl ool Ao e A kel {1 Sherbeto] #EAE
=t xw 8 =55 ¢ 7 e

et Zu e A= viuzke] Aot b A "7 AR IC-60] MREA A S o=
5162 7V4 =A H7F, AW Shgo] =7 A EQl ofolA WARF IC-47F 250, IC-27}F
3.05%1 Al wla] FAH o] gl Sherbete] 37652 s HAIZE7F 2w Y =U%e
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Table 32. B2 ofo]~agRel ¥ F454 - daw B7}

Mean+S.D.

Sherbet IM-2 IM-4 1IC-6 F-value

Appearance  520+1.36°  465+099"  4.20£095" 570+122' 6527
Taste 365+1.60° 2.80+1.24" 245+128" 510+1.83° 1226
Flavor 345+1.39"  295+0.94" 290+1.07" 460+1.10° 9637
Texture 390+1.55° 2.60+1.23" 250+1.28" 535+1.31° 1996
Overall c b a d sk

scceptability 375£159°  3.05+1.15  250+1.40° 5.15+1.76° 11.86

v Samples at the same as in <Table 7>

? Different superscripts within a row(a-d) indicate significantly different(p<0.05) by the Duncan’s multiple

range test
#kp<0.01 %% p<0.001
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