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{ SUMMARY >

[Purpose of project]
1. Development of Gluten Free Gluten-free High-Quality Korean Food
2. Obtaining fermentation strains for reducing gluten in wheat starch and developing
gluten fermentation products using them
3. Development of gluten-free pre-mix and gluten quantitative analysis from cereal
starch
The goal is to develop high-quality gluten-free Korean-style products and build a
foundation for globalization of these products.
[Research content]
1. Development of global processed food of gluten-free type high-quality Korean meal
replacing flour
(D Development of powder for processing that can replace flour
@ Development of high quality Korean food product utilizing physicochemical
properties of gluten-free powder
@ Development of key technologies to secure price competitiveness against flour
@ Development of “Seniors Customized Sauce® and “Children’s Sauce” for
gluten-free Korean food
® Establishment of mass production process and quality control standard for each
product to be developed
® Development of core technology for ensuring the credibility of gluten-free products
(@ Strategic report for promotion, marketing strategy and entry into the market for
gluten-free and reduced products
Strategic report for establishment of overseas export base for gluten free and
reduced products and entry into overseas market
ODevelopment of strategic products by developed countries and overseas
commercialization
. Development of fermented microorganism which can lower gluten in wheat starch
and development of fermented product using gluten
(D Secreening of microorganisms that have the ability to degrade gluten from
traditional fermented foods
(@ Identification and biochemical characterization of lactic acid bacteria having
gluten-resolving ability
@ The culture characteristics of acquired lactic acid bacteria and Lab scale mass

culture




Expected
Contribution

@ Characterization of gluten degrading enzymes produced by lactic acid bacteria
® Establishment of lactic acid bacteria culturing condition and milky condition
in pilot scale

® Development of gluten-reducing commercialization technology using lactic acid
bacteria and lactic acid bacteria culture

3. Development of Gluten-Free freemix and Gluten Quantitative Analysis from

Grain Starch
(D domestic trends on gluten—free products
@ Selection of materials with gluten substitution properties and selection of

compounding ratio

@ Identification of gluten free breads and their physical properties
@ Improvement of the physical properties of breads by using the process of

making breads using Mycobacterium tuberculosis and lactic acid bacteria
® Search and optimization of fermentation conditions for starch and protein

materials other than wheat

® Investigation of the measurement method of gluten content and the optimal

measurement method used industrially
@ Comparative analysis of strengths and weaknesses according to measuring

methods and establishment of economical, stability and convenience test methods

Standardized method of gluten content analysis

[R & D achievement]

[First year]

1. Selection of additives such as sugars and gums suitable for gluten-free starch

2. Establishment of manufacturing process of powder (premix), development of
prototype and survey of consumer preference

3. Glucose-resolving ability of traditional fermented foods was confirmed and the
analysis of gluten resolution of the obtained lactic acid bacteria was completed.
Cultivation characteristics of lactic acid bacteria and lab scale and establishment
of optimal conditions were established.

4. Domestic trends on gluten-free products

5. Selection of gluten-forming materials and selection of blending ratio, and
preparation of breads and confirmation of physical properties: Properties of
bread, physical properties, color and physical properties of prepared dough

6. Optimization of gluten-free flour as a prototype and sensory evaluation and
preference correction

7. Measurement of gluten content and investigation of the best method for

industrial use




[Second Year]

1. Completed the development of gluten-free noodles and spaghetti products with
the development of gluten-free products using lactic acid bacteria.

2. Sensory test on the developed product.

3. Development and development of adult (aged) and children’s sauce suitable for
gluten-free udon and spaghetti products Establishment of mass production
process and quality control standard for each product

4. Development and commercialization of gluten-free noodle and spaghetti
commercialization technology

6. Acquisition of lactic acid bacteria having excellent gluten-decomposing activity
from domestic fermented foods

7. Characterization of gluten degrading enzymes produced by lactic acid bacteria

8. Comparison of quality and efficacy of gluten degradation prototypes and existing
flour products

9. Investigation of gluten-free fermentation technology used in the manufacture of breads

10. Confirm the effect of improvement of the physical properties of bread during
the manufacturing process of the bread using the lactic acid bacteria

11. Search for and optimize fermentation conditions for starch and protein
materials other than wheat.

[Third Year]

1. Developed four kinds of gluten-free products using multi-stage compression technology

2. Development and development of two kinds of gluten fermented products

4. Establishment of mass production process and quality control standard for each product

5. Development and commercialization of gluten-free commercialization technology
for global market entry

6. Optimization of lactic acid culture conditions on pilot scale, selection of C, N
optimum source, and establishment of production conditions of gluten-degration
lactic acid bacteria.

7. Development of gluten fermentation product production technology

8. Formation of bread properties in degraded gluten Optimized for additives,
development of gluten-free breads

9. The optimal method for gluten-free is the most suitable ELISA method that
can be used individually, and the most suitable method is micro-measurement
using various epitopes for gluten protein.

10. The mass test method is necessary for industrial requirements but validation
of the micro-test method is applied to the actual sample, the completion of the
consistency examination and the submission of the thesis.

11. The validation results of the gluten microanalysis method were submitted to
the papers, and a microarray method using the journal was requested.

_‘IO_




Application plans
of research
products

1. GLUTEN-FREE MARKET AND TECHNOLOGY LEADING WITH GLUTEN-FREE

BASED TECHNOLOGY

(D Leading the gluten-free market and technology by securing the original and
innovative base technology in the situation where the gluten-free market spreads
and competition for technology preoccupation deepens.

- Flour-free flour has been spreading from North America, Europe, and Australia,
where flour is used as a stock, due to selijye disease, obesity, and digestion
problems. Demand for gluten-free products is increasing by more than 10% every
year. The market for gluten-free products is estimated to be $ 6.2 million.

This trend has prompted global food companies to compete in gluten-free
technology development and product development.

@ Securing the trust of gluten-free products through the development of
standardized gluten content analysis methods and tools

- standardized method of gluten content analysis

2. Increase sales and job creation by commercialization of powder for processing
powder that can replace flour

(D Commercialized 'gluten-free powder’, which is superior in processing aptitude
compared to flour

@ If commercialization is made through a leading organization, it is expected to
generate annual sales of W1.5bn (0.1% of the domestic flour market) and one new
employment (one male production man).

@ Dongsung Foods Co., Ltd., a leading agency, commercialized small-sized
consumer products (500g, lkg package) and provided home shopping, home
shopping, and Internet shopping with major retailers such as Homeplus, Lotte Mart
and Nonghyup Hanaro Mart, We are planning to sell bulk products for business
(20kg package) and sell them to other food service companies such as cold noodle
specialty store and Chinese food chain store through DongSung mill, which is a
affiliate company.

@ According to the milling association data, domestic import of wheat is
estimated to be about 2.2 million tons per year, domestic consumption of wheat is
about 1.7 million tons per year, world consumption is about 466 thousand tons per
year as of 2013, It is estimated that the market size of the world wheat flour is
about 420 trillion won.

® Demand for flour substitute processing powder is expected to increase
gradually as consumers are increasingly avoiding wheat flour.

3. Increased sales and job creation through commercialization of gluten-free Korean
products
(D Commercialization of ’gluten-free Korean food products’ that meet taste of
consumers, such as taste, texture and soft texture

_‘I‘I_




Application plans
of research
products

@ When commercializing Korean food products such as gluten-free chilled noodles,
udon, japanese noodles, cold noodles, and hand-made noodles, it is expected to
generate more than 1 billion won annually and create one new employment
(one male researcher).

@ The organizers are currently operating 25 udon specialty stores at national
highway rest areas, and are supplying udon noodles and sauces to about 45
udon specialty stores, reflecting the growing need for health, safety and high
quality of consumers at highway rest areas. Recently, we have experienced
opening and selling of Udon specialty shop, Udon specialty store, etc., and if we
open a new specialty store of gluten free Udon after this project, we can
expect additional annual sales of about 1 billion won

@ The main organization is currently supplying Korean food noodles to P and C
companies, which are large food corporations, as an OEM type, so that they
can utilize the marketing power of P company and C company that are
interested in healthy food and watch consumers’ flour avoidance trend. If ODM
is delivered, additional sales of over Wlbn annually are expected.

® The main agency is currently supplying Korean food to large companies such
as H, L, and NH, and expects to generate more than KRW1bn annually when
delivering gluten-free Korean-style noodles to NB or PB brands. Can

® The Organizing Authority is currently supplying Korean food to the military
through the bidding of the DAPA. After this task, the government plans to
propose a “gluten-free Korean-style noodle” for the health of the ROK Armed
Forces. Additional sales can be expected if imported

@ The main organization is exporting Korean food noodles to USA, Hong kong and
China through T company, which is a food material distribution company in the
United States, K company, a Korean food material distribution company in Hong
Kong, and H company, a Korean food materials distribution company in China
After exporting 'gluten-free Korean-style noodle product’ after the completion of
this project, we can expect additional annual sales of more than KRW 1 billion

4. Increase sales and job creation by developing source for gluten-free Korean products

(D Develop and commercialize customized sauces suitable for gluten-free Korean products

@ Development and commercialization of customized source for children, a core
customer of gluten-free products
@ The main organization is supplying sauces to restaurants, such as H Company,
L Company, NH Company, highway rest area, Yong Udong, Smiley, and Chosun,
etc., and supply customized sauces for gluten-free Korean food. If you do, you
can expect additional sales.

key word

Gluten-free Gluten. Gluten analysis | Global Product
fermentation
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a9 3. %9 HA Z=3 7)1z
dH A UFo] FH A=l Aot AH(Celiac disease, D) AA oA dojut= L
27] A3lo g A JUE FFE Aslste 2Fdo gk Ao] dojdo gz FAVE U
ElE Aol tiiE fopr]ol AR EEAE Aelo] HojA A YehE HAeE
S{(Laurin et al., 2002)
o HERIE JleuE HAE 1339E 199 v &2 Celiac diseaseE 21 = A0 o]HT} A
Hj o]ide] A7 ol gk dvl A4S 2t e Ae=Z F4sta 9 om(Crockett et
, 201D H FHAES] ERR)olA F435] Aty 3 ol g AR, 321 181
ofAlopel w3t AW WA Qlqty} =713k A9 .(Celiac Disease Foundation, 2011)
o Celiac diseasee] YRFAQI EAJoZ HAL A4, FFH=, 9 A0 5% 59 S/l
glom tRES GAE (Laurin et al., 2002; Celiac Disease Foundation, 2011), dlo] shf
H AEFE AFHsHA H™ oA F7do] Yehgr] Al&sk=H Celiac disease] s7d<= 3 ¥
— 18 —




g e SFES HFSHA e ALER FAELS gluten-freed] 2lo]E dtal 9la{(Celiac
Disease Foundation, 2011).

3 WIEE F 452 3 AFZFQ IFS7 EAA

b SFd9 G4 O E Qg AZEY EA)

o ZFFHE A3gso AL YRR AAAor AAHY, FHAHcRE FFH A3asv)t Qe A
=58 BUgdS s A4A F B3 2F5Y 72 5 Foke AEo] Hojur] wEel
Yol Eo7FA A QhillA AZte] E80] He AAEo] A V%S tatA] EdHA FHH, "ol
F21Q1 Ao A= Aelf(Celiac Disease)2tal Edl= 258 <d=27] Hk$o] Agk AlgEo]

=

A QA9 0.5~1%7F &A%t

Gluten membrane

L]
1]’,'1.

I-..l-'

~'a .e.e,'-H{}m 1) d

shepim generated
durning baking

gas producad
by yeast

a9 4. 2559 Z&(&A : Riken Food Emulsifier ;google)

HA

() BretEY Y HAZ A HF 8 EA)

o Weo| Fx= ou|F(seed coats)¥} FE-Z(aleurone layer), wizl(endosperm)¥} wjoHembryo)s o

e 4 ded 9u% vlg g8l sE3(aleurone layenol] mu|, whA nlepwl

’ j—/]\—’ X] HO]-

5ol FR3HA o] g AT Hjz(endosperm)ol| = thEE HEvlo] Bty e, Wit
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18 5. We] FX(EA : Classofood ; google)

o Alglel Ay FxlEo| AHSIA] Dolof & A FOoZ= YREHOE Ha FA|of FAo=2 HFH S
= ws b= Jo) 9gJom 3, Ha So] ¢l om(Fasano and Catassi, 2001), dlzdl= Az

E AFARE 40 Soizkey HeAl= A2 AEvt At fabse] dFsk=d A7 @

o xS
o AA v, FHME ol At A xS TVIE SFHo] fle AFl itk A5t
s AP Qs 53] A7FFE vIRSt, WY, a4 5& ol8st gdRt AEs AT

MaFsta 9l (Peressini et al., 2011; Schober et al., 2008) A|Z&& Arg3lsle] AA AJakstu] 7}

@ =F=ldl it ANFEF9| Waket S 78 g AFe it Y= I

& W3 BAF Fol UFe) AvH AFOR EARE diHn dom, we EFA )

A" (gluten-free) 4/F& AFT Aolth. WHFE/L Eolzk AFT SAW Lo| BHsrhy 3
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O

o 201213 849, Packaged Facts7} AAIgE &2n]|A} ZAlol| 2™ AJQl 2H|AFe] 18%+= F-=F8l 4%
& Tl Anlsia a, 20109 108 24} AR 15%RT Zrhgon, BIRe AFe A%
o Fthe &HIAY 14l 9 E7I7F Ha FHT Ao AF ddE27] dgkel gigk <

2]
2lo] FolA L glo] SFHl Zefo gk AR|AFEY MIERE AEHOE o]oA 1 s

o o] SFHl wjA AFo] HIEo AFF WME ARAS HFste Atk F= Aol &A1 =
AA AZzAPIE FEEUY JABWAGIEE S3(20129) H=9] =
13991,0009F 2ol 28 A 2005033} Blw S uwf 26) o] o=

278 Al AFe] 2= nplo] 3 F 2697,000% 2 EFe N Aom st
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6. 2 —L/\] A /\q] 71] /\] zl- o AAE

AR
T 2008 2009 2010 2011 202 AAE
(09~ 12)
2| FA AN 2,132.6 2,202.7 2,279.4 2,359.9 2,441.1
3.4
(AR | 3D (3.4 (35) (35) (3.4

A5 : DATAMONITOR Interactive Consumer Database. 2014.2
o A9 7hEAlEF AATEE, TEA ] 83009 EelE AAARY 34%E AAE FEIF 7
a1, opw|E]7} 7,9404 E21(32.5%), oFAlo-efHeF 7,632 22 (31.3%), oFZ 87} & FF 539¢
GH(2.2%) o2 YERT) ofAol-EE g ol & FES 20089 2EHE FE97IM=

i

BT AT 590 AFTFE TES AN & wE, K obelbe AT £
aFhE AL Holn YTk F7hE AHBHEY AYTFEE HE BlFo] 4578 PRl A A

A AN 188%E A3 ARTER 19E AAPa, I o2 7 3,3669221(13.8%),
YE 221209.1%), B2td 1,5419E93(6.3%), 5 1,4355.9%) O = AATFE e 55712
UeRTh 6 0% QR 59 5 4z AN NFe 2adel v 2 Bepde

F 7 AGE AF AANG TR [ O#2 AAAE gl vl

A
T5 2008 2009 2010 2011 2012 AR5
( “09~’ 12)
A 2,132.6 2.202.7 2.279.4 2.359.9 2.441.1 14
(100.0) (100.0) (100.0) (100.0) (100.0) '
7475 767.7 7885 809.2 830.0
&9 2.7
(35.1) (34.9) (34.6) (34.3) (34.0)
698.0 720.8 744.2 768.4 794.0
obu| &) 7}
(32.7) (32.7) (32.7) (32.6) (32.5) 3.3
643.8 668.5 698.4 731.2 763.2
oA o}-E) ] o 4.3
PleFHR2 (30.2) (30.3) (30.6) (31.0) (3L.3)
FLET & T 43.2 45.7 48.4 51.1 53.9 .
2.0) 2.1) 2.1) 2.2) 2.2) '

A5 : DATAMONITOR Interactive Consumer Database. 2014.2
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@ = HFAY 5F

O 4F ANF 1=

o 20124@ U AZAATEE 49% 75879¥o 2 AU 5d7 AP 5.2%9 AAES 7= A
° 2 Yephgth
E 8 Tl AFAA d3
(G - vk %)
AY AR E
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Sample Dimentions Block
Test Type TPA
Target Load Load 2000g

General Test Parameters Trigger Load 7 g
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[2=d2] Farinograph

® 3. Farinogragh £8x71
Method BRABENDER/ICC/BIPEA
Mixer 300g
Speed 631/min
3-3. 28 ¥go & &Y ¥4
WHRe] SR g gRlsty 7 dgo) 2780l AFEo Al &lsh] Yol S RUTIE
S AT F=-AAQl Sopdo] Glutomatic(MHK TRADING, PERTEN)S AR&5}aict.
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7V830% | 7hrEE40% | 7FEE50% | 7HEE60%
sample =F (kg
=(kg)

7L 3 0.9 1.2 1.5 1.8
A7} 3 0.9 1.2 1.5 1.8
A 7 3 0.9 1.2 1.5 1.8
ojutE AT 3 0.9 1.2 1.5 1.8
FopE 3 0.9 1.2 1.5 1.8
o7} 3 0.9 1.2 1.5 1.8
SEYIF 3 0.9 1.2 1.5 1.8
R ks 3 0.9 1.2 1.5 1.8
ALY 7+ 3 0.9 1.2 1.5 1.8
FHLATF 3 0.9 1.2 1.5 1.8
2wl 7 3 0.9 1.2 1.5 1.8
ST 3 0.9 1.2 1.5 1.8
I 3 0.9 1.2 1.5 1.8
HOo I+ 3 0.9 1.2 1.5 1.8
A A7 3 0.9 1.2 1.5 1.8
FHowAIF 3 0.9 1.2 1.5 1.8
A 2 3 0.9 1.2 1.5 1.8
STTHAE 3 0.9 1.2 1.5 1.8
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sample 7YrE (%) EA
7R (=) 35 Ada & 2% B3
A7 45 HAA L2 oy sHo| g
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SR 50 °of7re] HAE dou dATE A FAM vl
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P e 40 :_Lo ] o &o] Ttk A Rk E LY
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L e 50 Hh=o] Adol ~uAg &R A Ha.
Qe Zoul A mr S mEd WHe
] )= ate] i K ) [}
A v 7 50 oye) o] MaE| wl
N A3 &¥o] g 73 ?}%Ei A& B3t
o Y s 90 s < o
2% Hrtele 259 43S & 5 S
T 50 Hrsd o] Ao ~uAE §o= A
237+ 40 TAAY A FAAH H7bEE AHS s
HAZATF 40 FHAdo] 1 Wi=so] ez oFZte] HA Hf
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x =
14 (cohesiveness),
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sample Hardness(g/cm?) Cohesiveness(%) Chewiness(mlJ)
L7+ 74 0.53 14.5
A7 23 0.85 15.9
A 7} 16 0.88 12.7
opupgt 2~ 19 0.67 9.3
F ok 18 0.86 17.8
n7} 27 0.60 7.0
SEYHF 18 0.80 11.0
ER ks 20 0.85 15.0
A7+ 21 0.82 14.1
FH2ATT 46 0.80 15.6
A 7 33 0.66 114
AT - - -
T 58 0.61 31.8
H2I7HE - - -
A A7 11 0.71 6.4
FomE 7 17 0.74 10.6
A2 - - -
SEFHE - - -
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@7 e TPn 54 A

x2 A8Y 9RSY selIdn SR Z6u 2ok 59 4R

RE=70f ojigo] BAyste] Jef ot JqA|A] ookeH® 7, O™ 5, IY 6, 19

32 AYol the
)

2

3l

e A7hFE R
Water absorption 61.5 % 54.2 % 92.6 %
Consistency 498 BU 867 BU 1282 BU
Stability 27.1 min 1.4 min 0 min
Degree of softening | 13 BU 383 BU 273 BU

a9 5 WHE ok Js

2 6. AR o] Jgjm

_75_



S s ) B

 sspa)

a7

T
7T
TH

oD

_76_



ol

- 10g9] WrHA 3.21g2]

2) ofulerz
- ofo}

0] o A]

Wt A Y

H=

¢

o 39,

SEN

3) AR

70|

L
L.

EREINIEEE

<)

of AP} A% ot Aoy 2 £}

=]
- AR

_77_



1) W%

Kjo

a5 10, A7FE(EHet A 27

5 et AHLVEE, Fkol HAGAPIE, 0L, AR, BRI

_78_



11. #xof

a9

o
mu
1
ol
—_—
1K
N
K
It
ol
—_—
fa
) o
)
o R
°© s
3 <]
) =1
= R
20 A
T80 %0 N
T <
s n iy
M o i
U e i
™ o~ =
ol nH )
w7
ook B
Tw o -
o T
K oyl _._.___l
K wr "
K
o = =
.
) oD <| ”
T = ar :m.m
s nk n 3
< rin al 0
o Koo
| N | ‘UI
o B

—_—
1o

_79_




12t = 235
A7} 2R 7
HA G A7 A e @ 7HA

=R kv

R
;‘%\_ 07]-T

2) ATpAELS Zejoi

1A = 22U 8
AT SrTdE
T ISP
=7

) Ald], SHEg mejalA
13 & 22t &
ofmiE2E T ZedE

_80_




1295 2219 2
A7} Trvha R
Heowwrte Bk
2 7}
S5, ZA2g me|uA uig AY
1) &g uigAd
IR 2245
A7 HAAE
HAFA 7 ek e b
Zu| B2 Bt @ 7k At A B
ST BHa] @ 7F Q1A g A 2
oju} gk B uk
F| o
ey

o T =
&I

1A =0} 2R =S WA vigstol & 32719 vig=

sjRul= = 83t o] MAstgic

_81_
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2 A7HE- 1~9 A e 2 714 9~1
3 A7} 1~9 1 & 9~1
4 A7) 1~9 A& 9~1
5 o 2| A7 1~9 9~1
6 H R A7) F 1~9 A Ela @ 7HA 9~1
7 =& 72} 1~9 Ely] @ 724 A B 9~1
8 Rt 1~9 2 9~1
9 Zr| &4 1~9 9~1
10 Zr| &4 1~9 9~1
11 E 1~9 A& 9~1
12 E R 1~9 & 9~1
13 ele R e 1~9 9~1
14 ReleR A s 1~9 9~1
15 e AR 1~9 B} Q7 2 AR A A & 9~1
16 el g 1~9 Rk 9~1
17 ofulF AW 1~9 9~1
18 ofmpgk~E 1~9 A ELT] @ 717 9~1
19 ofuj gk~ B 1~9 v eIt AMAA A E 9~1
20 ol gk~ Rt 1~9 & 9~1
21 F ol 1~9 9~1
22 F ol 1~9 9~1
23 Aol E 1~9 A 9~1
24 Lol R 1~9 A 9~1
25 n}7} 2 1~9 9~1
26 o7} 1~9 9~1
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28 o7} 1~9 Rk 9~1
29 BeFUMF 1~9 9~1
30 237 1~9 9~1
31 BoFILE 1~9 B} @ 7} AP A A B 9~1
32 HeFUMEF 1~9 1 & 9~1
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0% 19 $5/2348 TUs HF sige] 45 B
8) 95, 2348 TUA HF vty
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1495 Fr kg | NE %
A7V 5 80.6
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No IR S R= kg 22 = kg
A 7} 5
1 BIAT s O 0.1
HowE I 0.3
Ay v g 7 5
2 A 0.2
Ra=Li v 0.3
Ay g 7 5
3 R 0.1
e b 0.3
A 7} 5
4 HAE 0.2
e 0.3
- Ag 2
AR 0.1kge A7 Algol AEstdon 0.2kgs 22 Al ©3o] uie skl Ut
o B AAES ©Role FFE A dgtou Stoluy &, Aloj At 2g it F2 HluE
o] &2 HFohl Qe AAE 2y e AuRES AVIRE Alge] & o 49t Ants Wt
4) 3RA7E A
- A W
AU 7R BTV &Y, 1R 2 & R AV Y-S ARlsiinh (& 32)
B 32. 97 SRE UE AR A9 e
No A9 s kg 2R 8 kg 7 kg
A = 7 5
1 A 0.1 A, 0.1
e b 0.3
Ay v 7 5
2 TR 0.1 3 0.1
Fou Ut 0.3
A 7F 5
3 A 0.1 YA E 0.1
A=l v 0.3
Ay v 7 5
4 A o 0.1 EHE 0.1
v 0.3
Ay v L 7} 5
5 B RO 0.1 =gl 0.1
a=Li v 0.3
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s A AlRE

]

TSN oI 712

No 129 s kg kg kg
A 7+ o
1 A& 0.1 Beta-gulcan 0.1
Fo2mErbE | 03
A | 7 o
2 HE 0.1 0.1
‘I‘I — Uﬂ 1%.17]"‘[‘ 03
A |l 7 o
3 AE 0.1 0.1
F2udrziE | 0.3
A | 7 o
4 HE 0.1 0.1
Fo2mEsbE | 03
A 7+ o
5 HE 0.1 0.1
Fo2mEsEE | 03
A 7+ o
6 AE 0.1 0.1
F2udriE | 0.3
A | v 7 o
7 HE 0.1 0.1
‘I‘I R Uﬂ 1%.17]"‘[‘ 03
A | 7 o
6 AE 0.1 0.1
F2udrztE | 0.3
A | 7 o
7 HE 0.1 0.1
BomyrstE | 0.3
- 43 Ay
3 YePAlor AEol AR EHHA SF50] gls 2% 9= S| By
Al A, St Hd, 28374 = ARIEOIAM = LAYsto] AlEAdo
b Beta-glucan, ok, 7l=p7Id, 230, AEd A4 = e #A &
6) Yu& A 2F wigy] A At

- 113 -




oY) — —
~ o S
=
% i
= W0-
i~ A o
B\ & =
+— X
(D]
M
o0 — —
~ S S
] ol d
m T g
% —_ —_
o =1 =
A i
™ B
Plo|2|w |2
1l 1l
I I
n — N — N
l, N — N —
X = =y
— o|J o|J
= r = r
m — [aN]

5D
s

168
<

:

28 78 ()

A7z 14 (U=

S|
A

o], Aer

7

715.20)
the Uehjgict Ale

stoict.

o} 413

A TH
= o

715 A7Asto] bg

ju]
=

sy,

ERLIR A

Al

o
Ato7h gilet] AAIARL 712 o] 0]7F AlFo] L4k 102 RAFEQICH

S

dsaAt Ad o)t Aol obd, ZEP7Ide A7t

= 27).

(

114 -



# 35 30§ Z9a AF vy
s 3 kg Al %
A L7 5 92.6
Fem T 0.3 5.6
AT 0.1 1.8
&7 5.4 100
TEkA WHE Ze|f A o] B

359 o] =y =lon Axabge 11 289 Zoh
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1-1. 228
1-2. 2AH
1-3. 2248
1-4. 228
1-5. 2AH
1-6. 2AH

Chewiness
EFAAR)

15.6

14.9

13.2

134

13.0

2% 200+10°C A7t 10%
2% 200+£10°C A|7F 208
L2 200£10°C A)7F 308
L% 200£10°C A|7F 408
L2 200£10°C A)ZF 508
2% 200+£10°C A|7F 608
Fut
Deformation | Cohesiveness
(B2 A)

= 42.4

= 48.7

= 52.7

= 53.9
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= 59.7
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1-1. Y% 50 mesh
1-2. Y= 60 mesh
1-3. Y& 70 mesh
1-4. Y= 80 mesh
1-5. Y% 90 mesh
1-6. Y%= 100 mesh

27 12A] 70 ~ 90 mesh’} Ayt 7oz
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s Chewiness((Z 4 HE)
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50 60 70 80 o0 100
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Deformation(ZE&/d)
58
575
57 \\
565
56 \\ i :
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55 +Deformati0r1ﬂ—§§‘§]
545
TE | 82 | 92 | 108 |18 | 128
BEEAIZH
Cohesiveness(Z 7l €}
0.8
a7 il -
06 /,r""'
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3. A 2900 2 Al §5 - €7H, MRS AESe A2 28AF0] ofd
4. 497 24 42 o 53 A, To] Golof sk= AL HiA
5. &8 Hs 24 Bos 901 § FejA= 24 4%
- Holut Hef FEAge] el T £ HiSA E= 24 1
BT A (1. ofBelze] A=dtL, o] ToA, AA o d7F F2 F7] 274 B4
2. £2HEZ ofF0l5e] ABEHE FUE(FE) 27
3. B EY ATR ATT 4 G 71E F2 i TL HE e A BY
4. ool Bo] dEohs H4 9k 2 HF E7] a4 B4
5. R4 Fds 2 4 A= 9 AT a4 By
6. 71E £AF] TR o2 45T Jl= A7hES AU A7t X
A 24, 0L /fE1Ee ZEE e TeTIs A7
7. £27F 2ot Gl Hidt 24 F& 5 AES 229 SAMEHEA) 7
8. ofFol7t ATshs BEAY o UA dote He FEE 249 971 47
=L
[22hA %]
L fAtd 28 7le A8 279 22y AE iE R 2584

£ Age IAdE 2336 2ed Zejus 4% U] ofstel 24 Byl Bay Aoz Wil
Aeteion Aol ASY URE AR, HNZAVLR, Beta-glucan, $3TF. WG, 2ulE,
294, E0|RAIR, BIWLT, ROWIR, AUWIE, BeuWte, Ao, ALY, 94
SRR, 247K, AL, LPOMRR, ek oY, Bl 0 lIARANAY, ol And 7oty
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Ao A T7HRE SHES AME SR, g2 £k 9% FAES AHE shlth 24
A, AR, Ee2erls, @iz egiael s, AARAA, U], Trans glutaminase(CHQIAAR),
=

Fleb |, SACHIRPUKS), WATHAEBNIE AHS st

\5}od K_,*O ‘301E4E oFEQit} A2 dojg]S H|d 24} 5ho] Incubator (BI-P-250, LabHouse,
of o] 35°CoflA 24A17F /85It oA 30g2 THA[Hol Eal &7]of] &2 =0 A2 S8
1 gere AAst B3 49 WAL 9 dwrt HES 4971S olgd) o

=
27T
Mzsi Axad W2 J= 20 571 dor 24 54, B 5ol ARSI

fjo

<i 1> ofu] AR LEOE v

g4 7 9 v (Ke) H e (%)
ATHE 162.800 57.81
HGH 2 80.000 28.41
DA = 26.600 9.45
Z2A = 1.580 0.56
RN sl | =t = 0.028 0.01
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[2&] 2] Glutomatic

Texture Analyzer (CT310K,
o]-gste] & 29t F2 o=
Al StUE Algdo 22isil Alg
HEIE o]&sto] 19
I Al&229] 714 (hardness),
Ao+t tis 2% 39] vh=

TPA(Texture profile analysis
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<H 2> Texture Analyzer Z X7
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Test Type
Target Load
General Test Parameters
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[23] 3] Texture Analyzer

AAa= Ho] Mr = Colorimeter(Color reader CR-400, Konica Minolta, Japan)S
11 Hunter AMA| Q1 L(lightness, W), a(redness, AA L) b(yelowness, SHAHET)
2 Uerjglet. 7 Agao] sl 39 v A4 8 & 0 "ane peach

[Z™ 4] Colorimeter
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ool 7]&0] WiEH| S SAIStES shoirt
2. AuplElg mejalA

o
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9 7 9 2 (Ks) B 28] (%)
HO myle 100.00 77.0
PN 5.00 3.9
R L1 25.00 19.1
A AY Al #47tRS ZUiste] 29, REL e dRstAou, AAol ¥istz <l

ol
2L

I

N

a

> O
30

29,

an)

>,\l

|o

Hu

i

0,

n

3@

v

<It 8> AmEE mejulA A
= Saa | HALA 2250
Sample | .o | A | 2 Tord | 7RbId | 2R auhd
S1 100.00 | 25.0 - 1.0 - -
S2 100.00 | 25.0 - - 1.0 -
S3 100.00 | 25.0 - - - 1.0
S4 100.00 | 15.0 10.0 1.0 - -
S5 100.00 | 15.0 10.0 2.0 - -
AFE A7istol AnpE9] AGE zolx TESTE Ald¥stlct. obdo] F7iegls o
AnpE ER/9] Aldo] e on 7tebrid, 22 3%dg FAUISHAE Al
AlZbo 29&e A ke Ziog &9l gQict o]24 S1g A% vjgu]2 MAstHch

3. 2Au], hEE g mejola

< 9> HAH], TR me]olA gl

4 8 9 vl (Ke) vl i8] (%)
A7 100.00 86.3

Hir ook 10.00 8.6

S E 2.00 1.7
=24l 2.00 1.7
o4 2.00 1.7

27F 2gA] 71EY vl S fAsleY I RE § BUst Al £ I SR o
R
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Sampl

OPL L wrbe | wol | T | 24| pobd | g2lng | wY | E2IeiNE
S1 100.00 | 10.0 2.0 2.0 2.0 - -
S2 100.00 | 10.0 2.0 2.0 2.0 2.0 - -
33 100.00 | 10.0 2.0 2.0 2.0 - 2.0 -
34 100.00 | 10.0 2.0 2.0 2.0 - - 2.0
S5 100.00 | 10.0 2.0 2.0 2.0 - - 1.0
A, HEoE mZ2jgas g/ A Ay ZIFYAES A FUISE S5 A|Eo] 7t
A 45 Auts UERIG
ZIEAEL AoA= Atol7t giiont mHo] j1g A= 7S =Qlstal o] viSH|E &
AstATt
4, JHE mejalAa
< 11> YHE me2jalA ujjgiy]
4 72 9 Hl < (Kg) vy (%)
A7 100.00 92.6
Qo 1.00 0.9
Y72 5.00 4.6
TopeE 2.00 1.9

R L7t 2e] 43

o] ofa}e o] glof MulUst

=20

<E 12> UG m2j9r A
Sampl | U2 | memm | nyot | o | L 2o
SV e | TR | e | me | gzaa | ag
Sl 100.00 2.0 2.0 - - - -
S2 100.00 2.0 2.0 1.0 - - -
S3 100.00 2.0 2.0 - 1.0 - -
S4 100.00 2.0 2.0 - - 1.0 -
S5 100.00 2.0 2.0 - - - 1.0
QAULtES AololAl gn $gulUrtee] gg woln s HIRS Avlshe AYg
Ao Msgeteich. T Au Auuste, BeuUste, nRobER vk A7 S1 AlEo] 7t
A HEE Aoz slg g

o]of] Sample 1S

_754

=
e}

gigu| 2 st
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© WS 35CoA 24A17L

]_

LI

29.40
9.80
0.58
0.50
100.0

29.25
9.75
0.58
0.50
99.5
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o Ao
Dry ovenojA 7

ol o
TR

2sto] ChAmo]

K

§l50] 30g2

5%

ok
<

7ol

B

=

Bo

13.784

23.243

40.541

72.703

of
o

i d

0.00
9.73
17.84
2'7.57

18.92
35.14

45.95

76.76
68.65

1.85
1.67
1.52
1.34
1.50
1.20
1.00
0.43
0.58

SES

cell 2.5%

cell 5%

cell 10%

cell 25%
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0.36 80.54

cell 50% 85.135
0.19 89.73
0.06 96.76

cell 100% 97.838
0.02 98.92
0.02 98.92

cell 200% 98.919
0.02 98.92

AE A WYGAT AE Al cell 50%0lg 7L ARPoIA 20| 80%0lY B3N

oF. cell 10%0l3} A7} AFTAME FLE0] 50%0]9t0 2 FajEe & 4+ AU

AE JAt L.paracasei®] U Ad-sWoA Felgh B RAtHFS S2AxRsH] &Y
shst B QANRS FIYYTAARYOIN Aot vrao] MM RA Abgsto] AYS A
Ll e
LB gabR B7h 9 ARIGARTE oRhE vl add
<HE 15> ZAE 757 durs A vy
4 =7 9 Test 2-1| Test 2-2| Test 2-3 | BiSHH]|(%)
AWy 244.20 244.20 244.20 59.47
HAAXE 120.00 120.00 120.00 29.22
PPN AR 39.90 39.90 39.90 9.72
Z2|ZAE 2.37 2.37 2.37 0.58
Transe glutaminase 2.37 2.37 2.37 0.58
e iin 1.80 1.80 1.80 0.44
JAIE 10.00 0.00
= 0.00
Test 2-1 : 7] 243t + ELQANA 0.44%
Test 2-2 @ 7|28 + ZE A 0.44% (¥H=)
Test 2-3 : 7|2ug} + B2l 0.44% (FR7H)
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AR2=FF(g) ol & Hat
= 1.85 0.00
0.72 61.08
35°C 7-1 60.541
0.74 60.00
1.36 26.49
25°C 7-2 21.351
1.55 16.22
4w te 324 Rolg HQ AW A 25°CoIN 24X% HAT LELENELS
20002 F2 Folles BT
ojo] #/d2&=+ 35CE &7 sttt
6. 27} SA A7l e &l &l A1)
BY gabgel ARg sttt HRAYTAATYNN A SAES ol g4
T AHEe AAgshe dEe ohl Ashen
<E 25> FA AV e 236 olle =l A Higs
g = ‘:'g Test| Test Test E—— Hfj3ru]2(%) | BiEre] (%) | BiEe]8(%)
= 8-1 8-2 8-3 Test8-1 Test8-2 Test8-3
AUHE 244.20 244.20 244.20 69.77 59.71 59.71 59.71
HAgd e 120.00 120.00 120.00 34.29 29.34 29.34 29.34
FAPNES R 39.90 39.90 39.90 11.40 9.76 9.76 9.76
EeFAlE 2.37 2.37 2.37 0.68 0.58 0.58 0.58
TG 2.37 2.37 2.37 0.68 0.58 0.58 0.58
A 0.16 0.10 0.20 0.05 0.04 0.02 0.05
Test| Test| Test IS ol ehu]&(%) | uigul&(%) | siul&(%)
_%_] 1=3 DC:} 9-1 9-2 9-3 R Test9-1 Test9-2 Test9-3
ATHE 244.20 244.20 203.50 69.77 59.73 59.73 49.77
HAAHAE 120.00 120.00 100.00 34.29 29.35 29.35 24.46
TR & 39.90 39.90 33.25 11.40 9.76 9.76 8.13
ZFYAE 2.37 2.37 1.98 0.68 0.58 0.58 0.48
TG 2.37 2.37 - 0.68 0.58 0.58 -
A 0.02 0.05 0.042 0.01 0.005 0.01 0.01
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a7l 19] QAN Mzl mhE 228 Bsig 2l AF wiE, Auzen
<® 26> QAN A7l e 228 258
ARg=2dE) [ 2slg qa
fx 1.85 0.00
0.49 73.51
8-1 67.027
0.73 60.54
0.69 62.70
8-2 .
0.43 76.76 69.730
0.75 59.46
8-3 0.8 %5.76 58.108
1.26 31.89
9-1 48.649
0.64 65.41
0.60 67.57
9-2 63.243
0.76 58.92
0.53 71.35
9-3 75.405
0.38 79.46
o MY Am 2 AlEee 2w gigo] do] A WA Hrbsl 9-19W AlZo] 48% A
o] Balgg Wol AgAte] A Zoz el wQirt.
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3-4. AJARAL
o] AFEE "oz AGAM w5, 54, A&, B45, Y, 2 5 A
ch
1. 1R} AJRRAE
<HE 27> 1X} A|AJAF ufjgiy]
d g g Test 1 A7t l 2hd](%)
AUHE 244.20 69.77 59.73
B A K H 120.00 34.29 29.35
TR & 39.90 11.40 9.76
ZoFAlE 2.37 0.68 0.58
TG 2.37 0.68 0.58
s 0.02 0.006 0.005

(73 20] A7td ez o
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59.40
29.25

0.00
89.73

87.57
Al thet A oA wdo]
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1.85

0.19

0.23
I&o] oj-%
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oA wlof

S

<HE 28> IXIA|ZBAF Z=2EH 25l8
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29> 2XFA]ABAL Hjf

A ABAE

1} AJABAF Aap 2
AZo 2 AL, moj
2. 2XF AJARYAE
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9.75
0.58
0.01
0.01
0.010
0.50
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81.420

40.093
13.364
0.795
0.014
0.014
0.014
0.685

AAIE

Z=AlE




(2= 22] 24} ABAAIEY A8 =55

AR228(g) 2ol g ks
_7‘I<_ —TraT uw LN o v
R 1.85 0.00
1.64 11.35
A]RBAF 14.324
1”3 1.53 17.30

—

2AF ALY AT Aol BAbE WAL 229 BAF 2 QoA 3L thAl el

AN
s J A2 71E A fAY 228 Folleo] 15%0lstz Lheh 3AF AAARS R18gst
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4-1. Anufood China 2017 H|o]&] A& HA|g] &7}f
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4-2. Worldfood Moscow 2017 & A|g] &7}
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A1 A=

O g FFe-xg UrFEs &8sl A
2% 59 F=/e=d AnA Vs
= AAE AAEe] $F £ 150 o
gk 2% We %9t wE rzx W3}
O 2 =5xd-27 277t 23S 7 sk S T % 54 A=
Mol aatg HoleA Agge 9 Fd g et
T F=S ol &sto] ElstuA g

O 54 AFAA Az Hiho] 2x 1359
Wske] @Eel/gl=el anA V)R
AHE AN m o] o] gk Ag

e e B,

2.1.1. =498 27

¢ FEAT2 o2 2ol AARE 1)
1) YA (UT; untreated)
2) AeAtE + A¥F YWI7EE 30%(w/w) (CTL: control, &/dtixw)
3) LUALR + UV WL 27% + FRA-Te] WS %A E)
4) QUALE + AY W2 12% + F2E-Te] W2 18%(F )
5) UUIALE + FRH-Z2] AR 0%(LEE)

Gluten—free
Groups UT CTL
Low Medium High
% kcal from fat 18 18 18 18 18
% kcal from wheat - 60 60 60 60
Gluten noodles (%, w/w) - 30 27 18 0
Gluten—{free noodles (%. w/w) - 0 3 12 30
Number of animal 12 12 12 12 12
Sex male male male male male
Feeding (week) 8 8 8 8 8
® 1. 324 24
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2.1.2. ARE B2A

T—
Lathrop's stocks wHjA|7 7jEdst 2ol xpojulrl Zofo| AA| whlshn Apro] 43}

P\t 9A UYEE E4l0] 9lo] ¥ d7o s2ude Mel

£ 6040 459 C57BL/6 47 UF9AS Qojdor 18 AT & AXASCH 5]

C57BL/6 ©OFQexAx= 1921 C.C. Littleo] C57BR#t CS7LZ HAIAIZ] Miss Abby
=]

7+e AR
=PIt F8 2 UTES AYsh

Sulfate Sodium (DSS)E 242 99g. DSS
L AET U B9 L 2 A

2743} v RS stof wlwd

ASPgO) S5 olF AAAo|F 857t Folsty] UH$ a5
Gluten noodleil} gluten-free noodle2 TZA71xsto] mEH JFEjZ UH= S AFg0] Hj

g A=

Dual Energy X-ray Absoptiometry (DEXA, Medikors, Seongnam, Korea)% o] &35}

0RoA B A A AAY Y. 28Y, BUE 59 AR unNe YHoe

o

qgad .

of 5t AelE= AJHAS] A oS fsl AE =0l Sd5AE o (FAER]

100 mg/kg BW

+
al
Do)
1C)
2a)
—
(@]
3
0Q
N
~
0Q
oe]
=
mu  nlo
il
>
o
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2.1.8. 3A&A

o]g&sto p < 0.05
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B 2. Sample information

2.2.2. Al29] ZH] U AA]
2221 o= =3

2 3 A2 A4S
A2 160g7 2 176082 Ao] 49182 @7vo] xejstgion], 102 Fot

=
5
S 2% 0 9 2
| Y
R

Ho
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ojo Ho
4>

ol
)

W 60+2g7 95 §4 100mLA 22sto] AFHYOM, B
2 GAst7] Yol BE2% (Igloo Products Corp., 500mL)oj] ¥+ = 200mLE 2

100z 017 242 71y 9= 7918 hot water batho]] 65+5°C 2 Al FE 2.
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>
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o
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1% 2. Preparation process of Udon samples

2.2.2.2. @¥o] xg]
- © 300g2 100°CO) 2o 5% Fo 2ol Fu|a,
- © 300g7 A2 400gS 27R9) Wulo] 27t Aste] FEoIA 6% F Bl ¥, T 5

N (oF 40g)8 xo0k G ABsto] AIAIGHAS.

7179 159. Preparation process of Tteok—bok—ki samples

2.2.2.3. A& AA]
AR M2Est Bl oA 43S Hastels] Ao WA L5 252 Bt

TRolg Bt ES algg.

T m

&
for
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o 3o A|l2= mUtst 5 e A|22 7SS monadic sequence Y-S ALR5HAIS.

e 2%2090] 2= A|g% Willilam Latin square designof w2} AA|EH 1 HFBA FESH
Al Ate] =42 ®7]5HAS.

. WH AlRE Ae (22427009 B AU,

2.2.3. A 29
2.2.3.1. 3r=Q1 AH|A}
o Ot2 FUtskedl AP HAl %= AR 5082 AdEstle (F-22, 0f-28).

2232 %
« AM2d U dig9 d=ojed, Fudisty =% F34 community S0 ZHES 7

Xatof, Ao A% B2 AurHel culAtg QR 4 Ut FFYU AuA 343

2.2.4. G7} Ax}

- AlRol fig Fud JlsE R o vl AT JEEg 98 FEAE (10
AT}, 9-019 ETH2 Hrlsteg.

. Fojolare 74 FBAL(1-Ms 12| oy, 9-1)

. ABol gt B2 W Al B 2UA Yo

+ 5% JAR A& (1.4 ofsith 3-Rgaict, 5-1 R FoithE olgstel 95 U Hyold
A LARE EAO] Attr =S H7

. W 2B £AE(9E) L G Aro] AstE(HRo)t 5¥ FRAR(-01S £3E
A ek 5-01 9 ZstETHE WIS

« OR[Rto QIASAIEH 8RI(dE. AP, e H HRol 43 ¥ Asd ) Wt
5t S

« B7to] HEE 2e UE G4 890l Tet =0 e =02 HH AAEHAS.

1% 160. Process of evaluation
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.5. X
. T-7%
O REE t-FAS AASH 4 2AE e et 4¥re s 9 Ve, Fujeled, &
stzo] 2oFQl Afol2 BHHYL,
URE -FAL AAlste]l JAR HE0] 34 (st §oAQ Aol BAEAL
: SPSS (ver. 23.0, IBM Corp., Armonk, NY, USA) (p<0.05)& o] &3sto] EA5IF &

3. A7+ U8 H 2

3.1. =243

3.1.1. A8} &Aoo S &

o 23717F o] UTH#S AQst B& AFATFA 15247 5% Dextran Sulfate Sodium
(DSS) 245 &dl U229 astgols =g

o agpgol g5 BUSH] Uol Y AF S BES Asste] BRY. DSSFolTe
1ARIRE AEEArt UERdon 79 § oF 20%9] A% #48e LRI 5) w3
DSSgoj#e Byl = dolo] At (T3 6). waba DSSo| 9Jgh 4astatofzt Aoz
=

23 5. A%l 9 929 AF U AF 2UE
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5. @3 32 AY, A, TY2eE 2A
23 3% YL UATY Y WEE Uehjs An 857 UMl FoE @ ok
A2 6AZT A T AP BN FHA(IY 11). SYUEFL 215.2429.31 me/dL
o 3% ¥YxlS Uegdon], F2H-1e] WIR FEEb 264.1£28.47 mg/dLe U
Efflo] SAThET chul 23% B7HeH(p<0.01)

23 FYAR 574 2w 2RY-22 DR FHEL 3438162 me/dlE SHUAT
O] 42.32+7.85 mg/dL ThH] 19% ZtAsty oL} S9o]A Q] Ato]= QJe(p=0.08)(2H 12).
45 & 22ES 54 2w, SHREPL 92.5¢25.89 mg/dLe Uepion], 2RH-
o] Wt H=T= 117.3124.31 mg/dL, I15%= 123.5+19 mg/dLE UEUo] 2Hzt

S BEA(A7p<0.05, p<0.01)(2" 13).

13 11. 288-nd] IR g9 & 85 35 89

(**p<0.01)
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3. 2RF-Z2] IR Foo 4E BF § Ze2HE
(*p<0.05,%*p<0.01)

|<
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3.1.6. % Ashy s 28 &4

3.1.6.1 @& 7lAEZ
A

+ ¥F JIAEUL UG A J|ES AGTt] FHA(IY 14). FIAEAS PRYE G A]
ZolA BulHL E2RORA Yo BuE FTAIL, AF L5 82 F.

o 4 Ay, SAUAESS 37.33£9.06 pg/mL, FFEI-e] WIIR J-s%= 59.64+18.48
pg/mLE Uehlo] SHUET thy] 22H-Za] W2 RsEolH 60% 371eH(p<0.01).
ol 2RH-Za] WIRFolt JFAE BUIZ EMste] AF 28} o] 282 F 4
e Hos WY

- Wepol= Yy @ik 8)A, opy, Aol LY UhEe] AlEold AAEE Wefolmax Fol
WollAl PYY1-363 PYY3-362] £ 7tx] alejz EAE. PYY1-36S Sid452 olAst,
PYY3-362 9] HiE oA, 94 Bu] oA, el Ru] )% oA, A I KA SO

I_.
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e d% HEPO]E YY2 SAdtixRo] 37.33£9.06 pg/mLz2 EAE oy, F2El-x2] U}
2 gt foAQl Aol glS(F 15). o] EF HEPO|E YY s =2320f oIt 43} T
AN gt g
JY 14, Z38-12] 413 gojo g 5 7tAEH
(**p<0.01)
a3y 15, 2F8-12] 4rt7 gojo o8 35 FEolE YY
3.1.7. 1—.]]7;]_ _}'l\_i}_g._’l_ —r-H] —E—}%]
3.1.7.1 ;& otyztolA|
o ofdgtolNlE R FEIAE AYES THeRolote 8424 o] F7tstH Asto
S & 5 AL FH xRS Eolsto] A ofUetorAlE H£ASH A, SRS
0+0.0005 mU/mLe UERH, Z=8-m2] 2rt2 Axr ZFolZ 0.004+0.001 mU/mL,

FEE FJFL 0.005£0.002 mU/mL, 1% F7L 0.008+0.002 mU/mLS LERY

o 712t 40, 50, 80% ROIHOR F7IF. ot FRE-m2] Wed| o3 HMF FEaa

40] 2ol Z7ME(LE p<0.001)(1Y 16).
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17).
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w, 2ed-me) Wis
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o] LIEFIA] o+e(1d 18).

Fojol TE g opLpolA]

(**xp<0.001)
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w0 T FAF Z=HoA
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3.2.1.2 A9tA0Ql 7| = & JLojo]gF
FubKoz2 waoFo] ASTHC} VBT H4t A Uehd.

AH|[AE 1-28 02 UEd.

L Percent
Classification
(%)
Male 44.0
Gender Female 56.0
Age 19-29 100.0
Occupation Student 100.0
Under 10 million won 20.0
10—20 million won 8.0
Household income 20—30 million won 16.0
30—40 million won 28.0
Over 40 million won 28.0
Every day 2.0
More than once a month 36.0
Frequency of More than once a 2—3 months 40.0
Udon intake More than once a 6 months 14.0
Rarely 8.0
Restaurant 56.0
Place where Convenience store 12.0
. Home 14.0
consumers intake Expressway rest area 10.0
Udon Street vendor 6.0
Others 2.0
Type of udon cooked Udon . . 72.0
ready—to—cook; packed in plastic 18.0
consumed ready—to—eat: cup type 10.0
More than once a week 22.0
Frequency of
. More than once a month 60.0
Tteok—bok—ki
. More than once a 2—3 months 10.0
intake
More than once a 6 months 8.0
Restaurant 78.0
Place where Convenience store 2.0
consumers intake Home 2.0
Tteok—bok —ki Street vendor 16.0
Others 2.0
Type of cooked Tteok—bok—ki 94.0
Tteok—bok—ki ready —to—cook; packed in plastic 4.0
consumed ready—to—eat; cup type 2.0

Tteok-bok-ki

gh AYEA(Tag005=-4.789, p<0.001), A&l

B 3. Korean consumer demographic profile and food habits related Udon and

OH(Ta9,0.0s=-2.553,
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p=0.014), B9] EAI7HTug005=-3.763, p<0.001) 7]SEoA Yo =o] 7|5 E7} Uuto
SEO RoAoR =7 Yepd (21 20).

OO $H(Ta9,0.05=-4.874, p<0.001) & W} 259 £3H%(Ta9005=-2.682, p=0.01)= &
§950] YYreEET RoRor =2 FAxE HY (29 21).

H¥olo] i 7|5, LUjOIEF, Wit AA0] Rl wE FRoA ZF Lol Fobgt
ooz =7 Yerd (¥ 20, 21).

Liking score
B
9
=0t
b
5.94
7 b 6.62 b 1
a
1) ggz 596 L, 10 a gy 576
a 7 : I 5.40
= 4.98
e 476 I i I
%= 5 T %
ert
3
S
I
e overall liking appearance liking flavor liking texture liking (noodle)
R E "2ERE wEE0

19 20. Mean values of Korean consumers' overall, appearance, flavor, and texture
liking scores for 2 Udons and Tteok—bok—ki 1) Different alphabet letters indicate
significant difference between Udons (p<0.05)

Purchase intent a degree of balance
7 5
S
o
Qo
I b 4
3550
5
a o 4.30 a S.TD
O|Ct 316 1
3 1
2
e
e 1 1
YOS w2EOS mEmO mosos m@mes =IO
PN PN

% 21. Mean value of Korean consumers' purchase intent and a
degree of balance between soup/sauce and noodle for 2 Udons
and Tteok—bok—ki 1) Different alphabet letters indicate
significant difference between Udons (p<0.05)
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m
%%o ‘\_E}l',% ‘?E]'i—?—%(T49,vo5=—2.759, p=0.008)ﬂ‘ c,’:-_”i'_ %(T49005— 2. 621 pP= 0012)
31t olAQl zfo]& HWo ool o7t Basirtn WrtE (1Y
g Qo=o o] ‘Oj112]e A= (Ta005=3.500, p=0.001)e} "ZZI5t A &= (Tag0.05=2.201,
p=0.032)7} 3REL [ojAoz =7 UEhd. &, AH|AE2 ‘ﬂehci sHo] Mgt £F
s} oz AIUA) olnE &7leici wosh Jeju wagsue) v)se Haot o
]_

o=
T O
F& 7t AEQ Jlew

g 250o] JsE Famct £ AS ol of2jdt Afo]y
HISE
o

A0t 52 T2 H9F(Ta9005=3.055, p=0.004)0] 3FECT} FojXoz A YER.
Y3t 5 £2AE AREsto] RelstRSoll= A&gol gt m*ﬂEOﬂ Atolg Kol A
< ¥ AAe HEE FRol e zpo] (W 170(230g)d UEE T YEX5-30mg,
URER-5-270mg)2, AR o2 YEF Tgo] 52 Aves D%M o %2 4EFO|
TR fHUgtE Aor HWuH.

©Hol ‘B (T49005=3.645, p=0.001)2} ‘T (T49005=2.585, p=0.013)0] 3™ E} &
oFMor w7 BrtE o] HEo] AAOl Tuty} Zglo] offF Fgh Zoz yERd (1Y
22B).
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1% 22. Mean rating of JAR attributes of (A) Udon samples and (B) a
Tteok—bok—ki sample by Korean consumers 1) * indicate significant

difference with 3 (Just—about—right point)
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be aulxtet 1

5}

(8)

z3} (7)

[e)
i=]

oFzF A% (8)
o] {
Rzt A9 (7)

Things that are disliked
1

ZF gk (17)
g yE e (9)
gl sk (7)

AN
AN

hn )
hn ]

]

-9k W (5H)
= A g (7)

(5)

=9
K]

233 (26)
o]

o (19"
ok Agdk (14)

Things that are liked
—Zko] Hst (9)

—zko] A (8)

Normal Udon
Tteok—bok—ki

Product
Fermented
noodle Udon

= (6)

o

)

AH|R}2

P}\(})]

=

[e)

'The numbers in parentheses indicate response number

1

X 4. Comments about things that are liked/disliked by Korean consumers

A 7l 252 20009 0]%f-30009Hd O]TRRl AfFo] 47.1%= 7P = UEHS

A8]AF B Fd2 32.4%, o7 67.6%0]91 00, & 20009
o], 4000%td o]/l Atgdol 20.6%=2 1 g0 A YEd.

3.2.2.1 =91 AH|A} demographics
3472l =91 AH|AbO] Of

3.2.2 39l AH|A} 7|5 % ZAA}
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E

Abgo] 2t 29.4%2 TP o
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Classification

Percent (%)

Male 324

Gender Female 67.6

Age 19-29 100.0

Occupation Student 100.0

Under 10 million won 2.9

10-20 million won 176

Household income  20-30 million won 47.1

30-40 million won 11.8

Over 40 million won 20.6

More than once a week 17.6

More than once a month 29.4

Frequency of More than once a 2-3months 294

Udon intake More than once a 6months 11.8

More than once a year 59

Rarely 59

Restaurant 58.8

Place where Convenience store 11.8

consumers intake Home 5.9

Expressway rest area 59

Udon Road 14.7

Others 2.9

Type of udon cook(?d Udon 735

plastic package 20.6

consumed container package 5.9

Tteok-bok-ki yes 97.06

intake experience  NO 2.94

More than once a week 24.2

Frequency of More than once a month 33.3

. More than once a 2-3months 18.2

tl“teok—bok—lﬂ More than once a 6months 9.1

intake More than once a year 3.0

Rarely 12.1

Place where Restaurant 15.2

consumers intake Road 348
Tteok-bok-ki

Type of cooked Tteok-bok-ki 94.0

Tteok—bok-ki plastic package 3.0

consumed container package 3.0

B 5. Chinese consumer demographic profile and food habits related Udon and

=2
5o mun, g, o, Bel £ BEE 59
=13

Tteok-bok-ki

WER) olAko g = UEpge
Uetx 2 (13 23).
250 ol ol LIERIA
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. Tyolo W 7aw ¢ Pojol, Gt 440 Astr Zpo] Y ojgoR ke
e B (1™ 23, 24).
Liking score
oj <
= ¢
- 7.06
. I £.30 671 Efs . 6.24 Efg
T 582 588 T
=Xz I B I I I
J\|I|E 5
atCh
0j <
N 1
et overall liking

appearance liking flavor liking

texture liking (nocdle)
= k-

1% 23. Mean value of Chinese consumers' overall, appearance, flavor and texture

liking scores for 2 Udons and Tteok—bok—ki

Purchase intent

A degree of balance
e 5
=0
fim |
A 535 397
] . 3.59
5 456 i 3T”
2= L I
O|Ct
v 2
of .
L=
[mm]

ajn
=
ot
o

o
| ]
|

48
[=)

M

13 24. Mean value of Chinese consumers' purchase intent and a
degree of balance between soup/sauce and noodle for 2 Udons and

Tteok—bok—ki
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URFR 52 =9 TIAQBAGo] 3HEL [N O =7 UERY ZFAQBA] FF0|7}
A Zoietal Hore (28 25A).

HEols 420 Aol 3FEL [folRog I Hrie|o] Adtsirie] 3FETE {olA
o7 Ag W FHriE (1-9F 9o, 3-Agsit, 5-4& ofgd) (1d 25B).
Hrolo Ui Fr've 3FET fojAoR A UEhd. st AB[AR: Tl AEE
Aosithal H7gioy, F= AvAE Ul Ae s YT Aottt Friste] 27 <t 3
7} 7430l Alolg 2 (I 22B, 1 25B).
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o Hst 4e
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r 3

“ &
31232 12 318318 324 328
306312 2009 a7 o s

o - 300297 I gy 201 x dy 004
so o o 7L 250 T
SICH S-I-

A 4

He 1
AL mmmemI(m TABEE(H) DHSEE(E) | 4(EE) L] e FHO 2 AT

5 2z
2s2s mzEes
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ROl 5t 2=
HE 5
ZoHot
rF 9
A &
3.53

g oF
Rl on
= I ¥
ma
a1 ¥
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z
[¥5]
(=]
[¥5}
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EL o
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i
[l
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BES0| A~

1% 25. Mean rating of JAR attributes of (A) Udon samples and (B)
a Tteok—bok—ki sample by Chinese consumers 1) * indicate
significant difference with 3 (Just—about—right point)
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2. A&B)OIA] SArEHS 22l5t7] 3l MRS (1% skim milk) Bi%|(Difco, USA) 100mLoj A2
23 overnightsto] Bjfalgict 0.1% peptone 3|Ajokol 10771x] 441 5]Af5t0] oW, 5]Ajok
MRS pH 5.4 Hix|o] =otoicy. 48A1KF vliefel & SQto 2 wisto M2 o2 224e A

AEEH 2205 MRS HIK|o] streakingslel T #5S U900 TFg Ao AgsicT.

a =2 a
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A
clear zone A4 S-2= sHOIstItt ESt paper disc assayS =of clear zone A S 2= i_.}?_é}t

=2 LY
UYS Sk I8 BlG SRS TUSD] Y PAKOR T Ralsol 94 SARE
S AEslgict. SRS WHE AT Al WAPshs BAEE Bof 284 Toltt £2 gliadin(1Y

3 (A)} glutenin(2y 3(B)oz HdElo] Qlon gliadine wAFgo] 30,000~80,000 Daolil

gluteninZ $UM0F Da &= Q. 25§19 gliadine ¥3I-Z0] 855 glutening =814, AojA]

%93t A3 sh= 72 glutenino|tt.

T, WIS B EYAY epigiadnlal IAUIGuleninyo] YA 23U 3
(C)e Fgeln], 229 TR 5 Fejolule BT Aol U FREITS BUYS TR D e,
o1 2 79] o] Wie E8el wl A9l vlgol 2 Hek ol # Aol D

Jo
>

SAS BHSIE QAFS QM OR Mgt

T2 3. A& Y Giladin, glutenin ¥ gluten

(3) BCP ®ix|oflA] FAlE Q)
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QARE E. colit}h yeastot W]wS T e proteinase WA EHES KUK|TH 990 Exjshs

caseing peptide £Z0|L}t ofu|lAl %7K BjA|7 o]8st 4 ot ofm|iARS OARFO] 2320

=

O

B3 ol 99 Folt 4% EAsb] 2o caseing ofoliit 2502 HajA & ok 2
ZFSE proteolytic systemS 7HX| L QT SARF9] proteolytic systemE micelle2 £A5H= casein2
wEA7E A8 2 peptideS 7HEall AlA A2 peptidett oft]:=At B2 F4A1E 2 Qe 2
g} 28-S 3SHSttHLaw and Haandrinkman, 1997). AZ&282H 2ot 249 »of 37|, M &
of Xjol2 AEE GAFL 600 of Folgln Z7o] fAlgo] cigt T Bslso] QA Srelstglo

r
-m

o, Auk= I3 3u} Zoich BEYSH TSA skim milk HiAJof] THiAl 23j50] Qle QAld ZHo
juz]
o

571 clear zoneo] YHASS HHIsiHCY,

[
uich
(@]
Jo
>
4
1o
r
=
i
e
:?L_',
off
_‘ {4
ro

S~

(3) BCP BA|ofIA] FAlE &<l
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Gy Bfsol 9 Ao WUEE 224 100 of 52 AEstel 22Ut fATYS FAsP
BCP ujx|o] 2242 streaking 310} BjX|7} w=2tMo g wi5}=x] &Hol5t9d
6). BCP UiA1Z o83 garRol sfel WS A2 AY ol ZREL gitpel BF L A
a

a)
YHo 2N, GAFS ZFSH ofg] F9] njAdEo] Al EAITE T ﬂﬂr"*o] A A& Y AL Y
W
u
= ﬁ%%x oA H;% FL QA 9B 50| QIS EHL02 FAsh gt viR2A, I
= 3£ Z(bromocresol purple, BCP)S 0.004~0.006 % Z7}st vjX]o|ct.
Zo] pH 52004 =28, pH 6.8014 ®ePie e Y2l olgstol, ujoF & Lpepd

EON, MFSA oAM= BCP 7 BHE4E Al vixle] 24e tat 2ol dste ot

# 1. BCP AVl BUEAL A3 uixlo] £4

Al oF 7 @lL)
v FEE (yeast extract) 2.5
3 E (peptone) 5.0
X5 (dextrose) 1.0

Zg2A ogddl &gk m-Ld o] E (polyoxyethylene

1.0
sorbitan monooleate)
L-Al2=H|?] (L- cysteine) 0.1
sk (agar) 15.0

-2 BCP HjjX|o|A pH 5.2 0|5} ZZ0JA] weio

1
2 st £4g ol8stel SARAS sk ARS Astch AET ojgRe wiR|Mo] L

=)
i
B
m
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.
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=il
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RZoA Begh GARFS TSA (1% skim milk) Hix](Difco, USA)O]| streakingdlto] 24 Zio|

= TSA
A5}, Eet paper disc assays &3l clear zone ¥ {75 =lst=

ok

clear zone XA S 9=

uge st )

=

g

~—

TSA skim milk HiX]OlA] clear zone AdS Hol& UAES AE5H] MRS HiX|OA 2447 Bf
orst o Z=2El vjA] (glucose 1%, fructose 0.5%, maltose 0.5%, yeast extract 0.3%, dipotasium
phosphate 0.2%, tween 80 0.1%, magnesium sulfate 0.01%, manganese sulfate 0.005%,
L-cystein HCl 0.05%, gluten 1%, pH 6)of 1% &&3to] 72417t vdstyict. viF &, Zhzho] A|&of

A 2ERE 226 wix| 2R F26 Wale] B Wals sty
(3) gluten assay

=58 gl Al v &, =R8 e 575k assay #4 (gluten assay kit, Neogen)
= AABIAT Algdt2 ARMER ABEY stelon], il dilution solution?t 4{o]&il gluten
microwell plateo] 100 ul %5t TE microwelle plate shakerofA] 60% HjSt S, microwell]
OBX= wW2]1l wash solutionoz A ¥ AAsSIIC 72|31 anti-gliadin peroxidase conjugate
(monoclonal antibody)S 100ul ¥435}1. 308 =°F plate shakerof|A] vjst9tt wash solutions
ol g3l Al ¥ A&t &, TMB substrate 100 ulg Z5stiL B HIHOA stripE F=3] 4015
o}, AFRojA] 30% Hjst & stop solution 50 ulS ¥75t1 85| Aoj&=9ict 450 nmojA] E% %

2 F4stark1Y 7).
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1) API 50CHL kit

CHL

=
=

sigotolLt MRS agar®] T 22y

2] SAHFS MRS brothof]Al 244]

medium o] &&stt. APl 50CHL
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= 10. API 50 CHL kit =4
2) 16S rRNA sequencing &4

He] 255 MRS brotho] HEE ohe 37°CoIA] 18417 25 Ak sherstel viefo} 2mLg 4,000
rpmOoA 102 &9 L] sigith e sto] d2 Mz FHES 0.85% NaClz 39] AXsHY
tt. A& 3, lysozyme (10 mg/mL) 0.5mLS A7fsto] 37°C, 1A]7F =9OF X|2]5t9it}. Protease K
(mg/mL) 20uLe} 10% sodium dodecyl sulfate (SDS) 25uLS A7Fst 2, 60°C water bathofA] 30&
Aglst & RNase 1uL A7tsto] 37°C, 1A]ZF A2lstgch =39 Phenol-Chloroform- Isoamyl
alcohol (25:24:1)& Al7Fsto] @Eeh $, 14,000 rpme2 53 &0t 4°ColA dAlRe] stof A5t
Fst tFS 23] vHEstYT) A=l oFol 1/2 volume® 3M ammonium acetate (pH4.8)Q} 2 volume
9] 100% alcohols Z7Fokal -20°Cof|A] 1A]7F AX]skIct 3,000 rpm o2 58 50F 4°CoflA] PEe]
stof Al AFES ERlstal, S ¢Als] AlASE 2o 70% ethanol Iml2 il ©HA] 3,000
rpme2 53 FoF 4°CoA AAlwe] sttt 5 AA 2o Dry A]7]iL TE buffertt 5742 &
Elsto] DNAS Eelstyth oj=9 16s rRNAS ZZ517] s universal primer?l forward
primer(27f) : (5- AGA GTT TGA TCM TGG CTC AG -3°) 2} reverse primer(1492r) : (5'- GGT
TAC CTT TGT TAC GAC TT -3)2 AF85IYTE PCR 271 94°CollA] h&7tF ®|2] &, 94°CoflA 1&,
62°ColA] 40%, 72°Co|lA 40&2 =2 30cyclesS BHE51I 00, 72°CoflA] 7202 v-2S8 =759t PCR
Uhg 422 0.8% agarose gelz A7[FES AAlsto]l sttt d7IMES #A5t] NCBI

BLASTN =& 7582 AR85}o] bacteria speciesE 575130}
(2) 49 2t

1) APl 50 CHL kitS 0|83t Ag gAlzo] &

o

ol

1 %(w/v) 228 ag o7 wiRlol 228 Bajso] 9aste] BEY Aest ZastIY g4k

d
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116455 tiide= APl 50 CHL kitg o]8dfl s7st Zut= B 29F #o] UepdTh. tif&e] A48 &
AL Lactobcillus £33t Weissella 202 =AEQICy ®3F Weissella confusa SAH+FS] API 50

CHL kit &8 54 2t & 33 2o| Uehgct.

3 2. APl 50 CHL 54843

Strain Description Identities(%)

Ao 1 Lactobacillus fermentum -

Aol 12 Lactobacillus delbrueckii 57.7
Aol 25 Weissella viridescens 44.1
7] 1 Weissella confusa 92.3
TE7] 25 Weissella confusa 934
TE7] 40 Lactobacillus brevis 94.5
93 1 Weissella confusa 99.9
932 9 Weissella confusa 99.2
BA 2 Weissella confusa 94.8
LA o] 44 Pediococcus pentosaceus 97
A5 39 Lactobacillus acidophils 56.6

B 3. Weissella confusa®] API 50 CHL test ZAx}
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API 50 CHL

Control - Esculin
Glycerol - salicin
Erythritol - D-cellobiose
D-Arabinose - D-maltose
L-Arabinose - D-lactose
Ribose + D-melibiose
D-xylose - D-sacharose
L-xylose - D-trehalose
Adonitol - [nulin

Methyl-B-D-Xylopyranoside

- D-melezitose

D-galactose

+ D-raffinose

D-glucose + Amidon
D-fructose + Glycogene
D-mannose + Xylitol
L-sorbose - Gentiobiose
L-rhamnose - D-turanose
Dulcitol - D-Lyxose
Inositol - D-Tagatose
D-mannitol - D-Fucose
D-sorbitol - L-Fucose
Methyl-a,D-Mannopyranoside - D-Arabitol
Methyl-a,D-Glucopyranoside - L-Arabitol
N-Acetyl-Glucosamine - Gluconate

Amygdaline

- 2-Keto-Gluconate

Arbutin

- 5-Keto-Gluconate

SAA}: Weissella confusa (99.9%)

API 50 CHL kit &4, +: ¥4, -

A

o

2) 16S rRNA sequencing 402

0]
' QA 57
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API 50 CHL kitE o]83dff =Ast M¥ SARFS 16s rRNA sequencing 2402 =AsSHATCH (
3). APl 50 CHL =AZAx}Q} vB|uwstS o, 16S rRNA sequencing B4 ZAut= tJEE0] MY QAL

o] Weissella £02 SAE|9ic}.

¥ 4. 165 rRNA sequencing =423}

Strain Description Identities (%)
Aol Weissella cibaria strain 1I-1-59 99
AHojg12 Weissella cibaria strain II-1-59 99
Aojd24 Weissella cibaria strain II-1-59 99
AHojg25 Weissella cibaria strain 1I-1-59 99
25711 Weissella cibaria strain I-1-59 99
ZE7125 Weissella cibaria strain I-1-59 99
ZE7140 Weissella cibaria strain I-1-59 99
Y21 Weissella confusa strain JCM 1093 99
]9 Weissella cibaria strain II-1-59 99
225 Weissella confusa strain JCM 1093 99
QA oj44 Pediococcus acidilactici DSM 20284 99
Al-$-14 Staphylococcus hominis subsp. hominis strain DM 122 99
%39 Staphylococcus epidermidis RP62A strain RP62A 99
+ API 50 CH kit 16s rRNA sequencing
strains Description Identities (%) Description Identities (%)
Cf44  Pediococcus pentosaceus 97 Pediococcus acidilactici DSM 20284 99
Cr2 Weissella confusa 94.8 - -
Lol Weissella confisa 99.9 Weissella confusa strain JCM 1093 99
Lo9 Weissella confiisa 99.2 —p  Weissella cibaria strain II-I-59 99
Hrl  Lactobacillus fermentum - Weissella cibaria strain II-I-59 99
Hrl2  Lactobacillus delbrueckii 57.7 Weissella cibaria strain II-1-59 Q9
Bsl Weissella confiisa 92.3 Weissella cibaria strain II-1-59 99
Bs40 Lactobacillus brevis 94.5 Weissella cibaria strain II-I-39 99

Cf, @ H 0, Lo; S X|. Hr; HO{ Y, Bs: ZF7].Sp: M2

= 11. API kite} 16s rRNA sequencing &A1 Zx} H]| 1w

S
ul
u
ra
M
=°|l:".
olr
fjo
)
e
=)
o=
Ha
1o
Jbor
rO
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Bolse 2t ME QARIQl Weissella confusa®t Weissella cibaria®] 91017 AMRIS 1
(0]

(o] jLLY
4 129 2o, e UF FEUL A T 4 9oich

Weissella confusa Weissella cibaria

19 12. Weissella strain @wv] 7 ARz

F2 ABol} Al A72 ALSElE ZRuo|0ElA SAFE Ao] AAGA] Fa 4TS 8
o, AR 2357 YSIAL pH 239 Aol £20] 915 ETSIUA AR i AR
=gstojo} gt mauloloElA gAbgo] 92 Eufsty] YsiAL glolo] oiEt Lol Qojofstl, ¢
£ Bald 5 o] £2sio] Yoy ldee] gaa Oiklo] dake & 4 ok mlety 2 Aol
L Bejg gal@ol YA o2 Axjstolnt. Adjeret e 4#S 10 mL MRS pH 2.0 Hlxlo]
10% ESIT. 37°ColA] 2412t EQF WAIE = A4 s]Msto] 10°, 10°, 10° Wi 100 uLE MRS
agar WK|o] ESIIC). 48A1%F HlORE B O] & 22 Ao} Alo] et LIS mARISIC

<]

+

e Suste] A A 2Rl Aol EESITE BEAl gt AASAEE S=3loF o

= .
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Aol =2 & ok AEIA AolRIge R FH|EE FEAR AR Ao o] 0|7 A

mhyetoza o)=Y LSS AN, o]z sl Alzuwt ejfehy o] A

oFic weby 2 dpolit Rels gApol LA ocuﬂ-% Msraicr. Ao 2o

10 mL MRS 0.3% oxgall 8iX]of] 10% A&EotFct. 37°CoflA] 44 L

10°, 10° Wi 100 uL2 MRS agar HHx|o]] Zalic}. 48417
FEAM et Y2 ARSI

)
=ﬂ
oS
%
for
=
I
op
oZ
el
>
fujru
=
2

3) Wed

S|
aY

M

AMufdst B2] SARES 10mL MRS Al 10% HEstict 50°ColA 1A17H SOt |5t & A4
s]Aste] 10*, 10°, 10° Wi 100uLS MRS agar HJX|o] TWstqich 4817t ujgkst & FAlQ] & 4
2 Ao doj| st e RARSILT

ZZHO]¥A JANE2 in vitro 70| B At FuiAlte) AsS A
ol ded glen olgt AA Z]AR %{\_ﬂoﬂ 943]1/\1 A" RAL A A4 hydrogen
peroxide, diacetyl, Bt62] @ Xl(bacteriocin), YA L HA A A= 59 Aozt MYHC)
e Alo] Het A4l 20 ARE THESHE o] RRoly vl=xolA = olu] AtQish TAo] Jlow £
g o5 2H Y s Vg E5 &9 5 Ot A AsgE L Qlok metA 2 AoMe 2ed
Aol Hd o= oist I 24 RS R 37°ColA 24A1KF it HEA =

D-ll:l
Jo
&2
1o

(Escherichia coli, Staphylococcus aureus, Bacillus cereus)s Nutrient agar (Difco, USA)of 200

ul sttt =2hE] Houjx]o] A7 8 mmO] paper discS =11 37°C MRS brotho|A] 2447t 8

Qs B2lFE 77 40 uls ek FRITh 37COIN 2441 Bk 5 disc Z91] AR A
3 olng st

(2) 24 23

1) A gAbge] Uy w7t

A AIF 14 o] £ pH 2002 AE MRS djF0lAIY) LS Bolstn 1 139] uks
AT 240 447} 99% YES Holn UAdo] 7Md &8It Havenaar 5(1992)2 ¢ %20fA]
Haldt 082 & pH 29} bile salt 2%°] 40 UAS Ul 1, £ &70] Axjox mZulo|Q
HAZA 7]5S siRtta Huskon|, Tambekar?t Bhutada(2010)= L. plantarumit L.

rhamnosus’t pH 90 QlojA= TIZSAA|TE pH 30+ uWjido] Aot B usiQitt Liong?t
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Shah(2005)= Lactobacillus%-2 x| Atol= QJX|gt pH 2.00|A 2A]7F ZOF v ff 2 & O]
A H G o, Lactobacillus acidophilus’t L. casei?t H|ot] § 45t U AM-S UERJQITty B
T51ch BoylstonS(2004)2 HIHEAFES pH 4.60jste] £ ohS wztsttn wustgon),
Matto 5(2004)2 Bifidobacterium animalis«= TS B|oGAGS0f 8o WAdo] Fojuttty B s}
ATt TepA B i7olA] SRE 328 Bl SAR0) HOE SARE G Hue Zo] Sa5h UMY

2 2o2H 5 AE Al BE B0l S4sict & 4 ok,

é g
g 8
7 7
:. 5
= 55
o4 =N
= =
= 3 s 3
Q
- 2 2
] 1
0 i
22 2ac a0
E=E D12 e Y Sl 2% S50

mihr sZhr ulhr m2hr

g 3
8 i
7 7

Es Ee

g 5

S ¢ 2 4

E ER
5 2
i 1
! P eanm A2 AT

S| =79 Sl SR 25

u0hr m2hr u0hr m2hr

A faht 149152 oxgall 0.3% MRS ®iA|olA Wids 7t (23 14) BHIAE fARt 2
FE 9% o9 AEsS Holi WEEAHCl =MeS sttt Klaenhammer 5(1981)2
Ab Tt G50l dieh Wiidol L Az gEjo T2t o), mHo| oheh FEY
2 7VAl L. acidophilus’} Th2 Lactobacilliof] H]to] ©@&of tfst UjAjo] of
S = YEPRAL o]of w2t meuto] @O 2 o]-g4Jo] Hojutial B sttt Gilliland(1984)2 &
SAtol gigt Wiidol ofgt wae GEAtol EASHA] e BiXloAE, W/dol et dautt LRIt

Utk H3519 00, Terashimas (1980) ZFHS SARAo| st ©&AF WARAMNA L. casel, L.

o B = I B4
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acidophilus ¥ L. plantarium ©5AM0] of

o

Udo] =901} L. bulgaricus, L. helveticus, L.

jugurti RS, thermophilusye U/do] Ry HUSIGTE 47| A3 BEuE +=FolA 9EAl

Lactobacilli A|€Q] QAr#Q] HO w=o YUEAS Zher Hyl B O=]__|.L Atz Est0] stug

Weisella 3t O} A72 Yepjglon], 2 A7 21t S Weisella £ &2 UMY 2 Y5
} Hoa mH

N2 7 Al SAIFOR 2go] Jh5d Zow W,
ELl

ELl Z57140

i

Log10 CFUAML

Log10 CFUAnL
= = W L B e R B o O o )
Lo BN o Y O "N s N v Y I o Y o o O e

N2 Y24 Y5
uih mdh uih =dh

Bl =4 AT =A2h N4 HIT
uih mdh

Log10 CFU/mL

Log10 CRU/mL
O o— P W fe O - 00D
[ A TR RN e == I T i e

ulh =dh

a9 14 A fAEe] WEE4d Bt

AR Fahd 140152 50°CoMY WS B71stRal (A8 15) HiPee] fitat2 80% ode] &
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i] 9
d ]
B 7
E 7 Es
£ 8 T s
[ g 4
=2 —
= ¢ E]
5 3 =4,
e |
] i
u Zro| Zr|s Zol40
E=JUETY =N EIH E=lu =T =l El == =5 =51
s 0hr m1hr s 0hr = Thr
9 9
a i
7 7
3. b E B
E 5 E 5
=24 =4
5‘ 3 E‘ 3
2 2
1 1
i] 1]
=HAN Skl Sl e M4 H17
ulhr w1hr u[0hr m1hr
° -
a9 15 A A WEA Hot
9 =) =1 =1 4=
4) B o=l digt A

Lactobacillus 42 QlAfof -9

g wa RAIES YHToRA <

=

o

SR Ot Ha fAlEY starterg o] 8&AL glon, o]
AlS] 2 ol folixlee] SAE dAAigtte A+ 27t el
ot ZIRI7E mOR AL oA 5. 2001). 9 (2007)5-2 L. salivarius CPM-74+39] QAo oH
FHES ZARE 23), gip7]o] &k 124131 o] SR o+t dAlgo] SR UEREOD 48 A
WA= AR50l A&Eohe Buste O‘Ur. T 2 Ao A FAE 10 of T2 HYA

N

2

opgEol Ofgt FFEYS WsIGon], Ak & 3, 21 63 2Tk E coli, B cereuso] thol
ot AT dise £500] 218, XS SIS, RIS JIAl Aoz W
A B AZoME Z2E wat 9 Ui JYosd So Aelsbdo] 943 Weissella

confusa F5S AF st VAR CE-02012 FYsElon, FRMUTAATY USRI
AE(KCTC)o] 20159 9¥9 18YUX} Es|dFE 7[EStL 7]F=,H‘ﬂ_§_ KCTC 12908BPE Xojutoton, 3F
3 =5 g5 Ot AAS A% 2o,
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ik B v U &8

7} gy
(1) WPy 24

3 A4
Activity
Incubator
i oA Hold | Aol | o | Y] | BEY] | B 2
strain 001 ﬂ]Z 14_1]1 14_1]9 760‘]E OJE 0011‘2 T ] T ] T ]
44 1 12 25 1 25 40
E coli +V + + + + + + + + +
B cereus + + + + + + + + + +
S. aureus - - - - - - - - - -
Y Degree of clarity of clear zone by growth inhibition; ~none, + below 5 mm
2of(ch Alcn HXl(Lo) HO{Z(HN Z571(Bs)
%16 A FAE YA mAdEdl tid e

0] probiotics@ 29| 7|53 HRsH| Yol Ach We] =0 A AJEsfof

gt 7%

O X

T
S 5o HFY pAES Slola 2 aavt Edfels 12 St @El Edsts AolAYS 7
A A% B2 Rolol o] mefol FAe] antg /i 4 ek IFME 4@l Yol gt
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e 22 pHolA AESH] $fsiA $4tol]l dist WS UEhdloF stt(Saarela et al., 2000: Sim et
al., 1995), %}é’éoﬂ st YAd-S A|Y+= “Zlo] probioticse] 7|2 EAo|tKGilliland, 1979). wata &
ALA= A& SHE Weissella confusa CJE-0201 SAF2 o]85t 10 mL MRS pH 2 ~ 10 uj
Aol 10% Nﬁo}@‘ﬂr 37°COYlA 2417t Bk WAIG & A% At 10°, 10°, 10° BiY 100 uLg
MRS agar UjA|o] EUSIACE 48417 vikE ¥ FAIO F 45 Alof Ato] chet WS AT

Al
aY

M

(2) Ug54

HE AN ol =ZDsP7] YoM+ BFol 8l=e AT AolR s sdsHl Hu, FEACcs
TH= 5017] olixe S50 tigh U/dol glojofettt. &4k At A2 dAlsk: 7Is<
Ay glon 535] FUl fafiMlto] ofd Z¢ E54to] RH A A 4 O*E}ﬂ deA Qo
o, Gilliland 5+ probiotic AJ+H0] 7PAoFd G&of tist UY/d2 0.3%2] oxgallo] 75 BiX]ofA]
fsb 2 Qlojofsittyl W15t B HALoME= 2% stHE Weissella confusa CJE-0201 QAN
6}01] 10 mL MRS 0.1 ~ 1% oxgall 8jx]of] 10% JZEstgct. 37°CoflA 447t =9t ®FX|SH =

Asto] 10%, 10°, 10° HjQk! 100 uL2 MRS agar HiX|of] =stgict. 48417t vjkst 5 FA 9]
Alo] D&t tigh WS ZARSIAT.

ox.
N
>4

o]

or

re
H o
_ll ofo

opy
mlm

Mujorst He] 9AMZS 10 mL MRS HIR|o] 10% &GS} 30 ~ 70°COIAl 1A]7F SOt WA]3t
5 A% 8|Mste] 10°, 10°, 10° Bj 100uLE MRS agar Bx|o] S2atoict. 48X12F vjSt & A
o & 45 Aol Fol tiEt We mAstct

r&"

(4) g oz ot gy 24
37°ColM - 24AF BiYFE B
Staphylococcus epidermidis, Bacillus cereus, Listeria monocytogenes, Shigella flexneri,
Shigella sonnei, Ewinia rhapontici) Nutrient agar (Difco, USA)of| 200 uL =%st%ch o= o
HfA]of A7 8 mmo] &2 YAl 37°C MRS brothollA 24A1KF vidd 228 Ha |itd-g 100
ulAl AXSHA| 7ttt 37°CollA 24A17F vt S, & x2]9] Al AX|EF AA ofHE &) 3}9311)(.

A O|M=  (Escherichia coli, Staphylococcus —aureus,

(5) 228 &g §AHt9] protease &4 574
TSA skim milk HjZJo]] 8 mmo] &2 YHS1 24A17F vjgst 2281 wg SARFS 100 ul 75t

=
ot 37°ColA 48AI7T B 2, & FH9] clear zone ¥ 55 [P

o

ol

O
i

&

A
A

M
olr
M

(6) A8 FARHe] =78 =5l
|

glucose 1%, fructose 0.5%, maltose 0.5%, yeast extract 0.3%, dipotasium
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phosphate 0.2%, tween 80 0.1%, magnesium sulfate 0.01%, manganese sulfate 0.005%,
Lraysteln B 005%, pH 6% 0.1%, 05%, % guten 9 ShA 2ho, MRS U 2472
ofst Aul QALFS 1% AEsto] 7247 vlopstoith T2l BEuist 226 ujx|o] Wl sHolsty
c}.
(7) 2280 2a GAFF] SIAE B
Q9714 Bdo 26 wjR|of|A] 72A17F vfokEl vjokRS AR AMLst¥on, Al 1 mLEg 0.45
um syringe filter2 %5}to] columnoA °]54 55%&= 0.7 mL/min, column oven &k 25C,

injection volume 20 uL, UV 210 nmoj|A] BA51%ct 848 7]7]= HPLCE AREsHYICt

o) AT oleks S Relo] FEUA AR BYS gAIsHo} 5] o] A% £ vl
W AN 580 AT Yof TAE Iaalcr SH Aol BRI 2 A Wl
pH A W9 SISt Foke 97 179 T pH 204

4 G Aoz UG, pif 3 ool Aol B5% ool AEES SAstach. ol 2

o
Akol AlE Aol Z8E 3¢ fAY 257 fold Zloz HHE.

Log!d CFU/mL
= —_ rJ [} = [y ] o —d oo (=]
|
H
|
I
]
I
|
H
|
H
|
|
]
H
-
H
.
ra =
o0 T

pHZ pH3 pH4 pHES pHE pHTY pHA pH 9 pH 10

a9 17. pH 2 ~ 100X Weissella confusa CIE-02018] W]+
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A 0Ol a
M o= % e
Ay 2 fA2 W2 AU BY e S dAlste ez UERETH Weissella confusa

o]
CJE-0201& oxgall 0.1 ~ 1% 14101]/\1 Ude Hotetgial oxgall 0.1%0]4 100% A& 7HHoH,
g 17). O2tA olefst Auts 7 & [
Weissella confusa CJE-02012 = 8 pakteR Aglste, ®ot UE AlE 7Y Al AlUolA
FE5 A & 92 Zos wHHn

ma AN

Logl0 CRU/mL
—_ ra (] = (S ] (=] et | oo (]
I
H
H
H
H
]
H
|
H
|
1
|
]
|
H
]
= O
_ 0

5

T2 18. oxgall 0.1 ~ 1%9|A Weissella confusa CJE-02012] Y&E5

Weissella confusa CJE-02012 30 ~ 70°C HollA WS B7st9ia 30°C, 40°COlA] 100%, 5
0°CollA 72% W= AR 60°C o dofide o] §ls o= UERTHIY 19).
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& Aslito] A/d= .

Logl0 CFU/mL
ra W B O -l Do D

_ —

30°C

40°C

hOeC

EO°C T0°C

=llh
1h

1% 19. 30 ~ 70C ol A Weissella confusa CJE-02012] WH&EA

% 4. YA nAE Uk Weissella confusa CJE-02012] w24
Activity

Incubator
strain . Listeria ) . . )

.| Erwinia Shigella | Shigella | S.epidermi

E. coli .. | B cereus | monocytogene } . ) S. aureus
rhapontici s sonnei flexneri | dis

Weissella + + + + + ++ ++ -

"Degree of clarity of clear zone by growth inhibition; —none, +; below 5 mm, ++ 6~10 mm

E. coli

Erwinia rhapontici
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B. cereus Listeria monocytogenes

Shigella sonnei Shigella flexneri

S. epidermidis S. aureus

1= 20. Weissella confusa CJE-02012] A= A o|Al=of st g+&H4
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$a AEolA

=

clear zone2 At 21). =3¢

o2 W,
2% 21. TSA skim milk wjA]el| 4] Hoj¥12] protease T4
-, negative control, + positive control, s; supernatant of Weissella in gluten
medium, w; whole cells of Weissella in gluten medium, m; Weissella in MRS
(5) A8 Aol F2H Bals U Y v
2260 ulx] Y 228 552 0.1, 05, 1%2 5] Weissellag vjst ZAu 228 vjx]o] EHE
7h R A gl 4 AT (222)

1 day

0 day
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=58 uix]o] S2E T2 0.1, 0.5, 1%= T2 5to] Weissellas viYstal dayol] T} =3
S O 233F 2okt 0.1% 58l vjR|= 23 ~ 25 ng/mL, 0.5% BjX]=
29 ~ 31 ng/mL 72]11 1% BjA]= 29.8 ~ 33 ng/mL ZFES G5t QAT

Hr10.5% Hrll%

g
02
2
rE
ton
i
A
~
>
rol‘
— Y,
i)
rr

m lday
m 2day
m 3day

=g

r
=
XN
i)
il
-lm
&)
%
o

226 jxlolx ujoret Weissella®] 9714 RAGIRT, Zoke 19243 29ith MRSO] ujret
],

Weissella= S7|At % acetic acid®}t oxalic acid’7t 2tZt 14mg/mlL, 1.84 mg/mL2 =7 UERITH
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H

4 32

St gluten BiX]OA] 1Y BROFSE Weissella= acetic acid’}t 2.3mg/mL, oxalic acid’} 0.07mg/mlLo]
11 39 vjoFst 4L acetic acide= 3.6mg/mL, oxalic acid 0.095mg/mL=2 UERITH o] ZAyt= Z
=]

e WY § /7S ARSI T2l ol dastes oz HrEnh

Weissella (con)

1600

1400

1200 +

1000

800

mAU

600

400

200 /
04

[=]
wm
=]

15 20 25 30
time {min)

—— Col1vsCol 2

Weissella in gluten medium (1day)
180

160 -
140 -
120

100

mal

0 5 10 15 20 25 30

time (min}

—— Col1vs Col2

Weissella in gluten medium (3day)
200

180 -

160 -
140 -
120 -
100 A

mald

80
60
40 4

20 4

T
0 b 10 15 20 25 30

—— Col1vsCol2

O 24, 228 vjx] U Weissella BjJeio] S7]1AF A con: Weissella in MRS

tirme (min)
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E.
=

! Lab scale OJ3F v

o

gl

1) MRS ujR|o|AlQ] M|z AR A

1| — .
o X =

r-[u:
oll‘

=
e

Weissella confusa CJE-02012] 1 % ZF&lo] gr55 MRS HjA]AY] A
ar Fermenter (Kobiotech, Korea)E ©o]&sto] 22t MRS brothof pH
ob vjo¥stn] 6A17F 7HA 0 & 540 nmojlA EYEE EA5t0] AT AL
g wiRolN AlEE v 3, 2o
( AAISHAT
solutiony} AojZ11 gluten microwell plated] 100ul &%

2 ujokst S microwell®] 9x|= B{2]1. wash solutionCZ A

o[-rll‘lo

‘|'r‘

|o

=]

f e

O

EA)5l= assay 24
o, HjgH2 dilution
=3t ch microwell2 plate shakeroflA] 60
RSl
OF plate shakeroflA] vk

LI

TMB substrate 100 ulS &35 =

S
)

CESI]

E'_

;Ro
IOm

gluten assay kit, Neogen)& A= AlZrz
J2]1 anti-gliadin
peroxidase conjugate (monoclonal antibody)E 100 ul +%5t1L 30% &
5ttt wash solutiong o]-gaf Al ¥ AXgH 2,
Z0] Alofaqlct Ad=olM 30 2
olck. 450 nmoj|A S4 w2 =Xsieict

stripE oFst S, stop solution 50 ulS

(o]
I

2) HAadY

_IZL

=]
w

1o

E.'

VS|
A

sud fAl

sl 1% yeast extract, 0.1%

AQ]o
_L_ =]

ﬂ

ol->1
_|

2291 Weissella confusa CJE-02019] A|2/d%S 3t Z]
grast 712 Hﬂx]oﬂ 0.5%9] sucrose, fructose,

F7510] A

AAX517]
ammonium citrates
H7kste] 30°ColA] 24A17F WiYF & 540 nmojA] Sz
ordt IS AR Hagoz Msigrh

—T

=0 77}
o= 7171

glucose, galactose

LYY 229 Baksol 714

27T «

Ol‘

3) AAa

o]
i

94

S|
aY

r{m

O

=2

X RFS.
oo=

Weissella confusa CJE-0201 #29] A& st 2| DINAAYS AXSH] ol 1% yeast
extract, 0.5% glucose, 0.05% Potassium dihydrogen phosphate, 0.2% Dipotassium phosphate,
0.02% Magnesium sulfatez A= 7]28jx]o] 0.1%2]
NH4H,POs (Ammonium dehydrated phosphate),

2 717+ &
=2 171

(NH4);HPO4(Diammonium phosphate),
NH/NOs(Ammonium nitrate), NaNOs(sodium
d7Fstal 30°CollA 48 A7t ¥liYF & 540 nmo|M S8 EE
MRSIih Ea §7IEAle] S Fopus| Slatel 1%

nitrate), KNO; (Potassium nitrate)S

579510

HZAA 2 2268 Bisg
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ammonium citrate, 0.5% glucose, 0.05% Potassium dihydrogen phosphate, 0.2% Dipotassium
phosphate, 0.02% Magnesium sulfate2 4% 7]2ujx]of 0.1%2] Tryptone, Protose peptone,
Poly peptone, Meat extract59] §7184AYUS A7Fsto] 35°CoflA 24A17F BiYF & 540 nmoj]A] S84 &

£ 27siol PI1ARS AV e AR AENY L 29 Fols $4L ulwsigt

(W) 24 23

1) MRS Hix]ofAo] Al 4 o =74

M
ol
e
olr

Weissella confusa CJE-02019] 1 % ZFElo] §-5= MRS HjX|AoAS] HAS EAFS RAFSH A
7} 73 250] Uehdt wle} 2o AZ e e 2441710] cell OD 1872 Uedon], 2281 2ol
o 48 7o) A 5% AE WejEl Ao Uehdth mety £7] A8 228 ALga0] 45% o

lofgg o 4

N
—
mo

m Cell growth

25

2
15
0 -—
B 12 18 24 36

Incubation Time (hr)

Cell OD{540 nm)

(A)

Gluten degradation(%)

20
15
10
5
o | .
12 18 24 36 48

0o B
Incubation time(hr)

(B)

a= 25. 1% F o MRSO|A Weissella confusa CJE-02019] A& g% W Z2E 2ol

ul
Hu
L
DOI‘
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2) HAadY

1%

M

2% SHE QANERQl Weissella confusa CJE-02019] MZAAFS st 2|4 &AYS AA 517
Qe 1% yeast extract, 0.1% ammonium citrateS gH8-st 7]i HiX]of| 0.5%9] sucrose, fructose,
7Fsto] 30°CoflA 48AIZT B} & 540 nmojlA FEE=S £ st Al
B ER 235t 9 FA Blagdog MAstect 2= 230 Ut vle} 7o)
Satie] ZRol tet AE e 2 Aot UR gigtonl, 228 ol oAl 43 ~ 48 % A=z

b

glucose, galactose %% 7¥7k

A7
a
Auk 228 Bl g ¢

2 Aol UERRR] 9I9ith E3t glucoseS Ba@02 ALSIRS H O, MRS MRS AMEEH ATt 2
o] Z2El Vol 48% FER 9t LEhgon, ojzfst Ao 2Aste] Bagogt glucose
At

m Cell growth

. 25
E
c 2
L]
g 1s
R
= 1
]
T 05
L
1]
MRS Sucrose Fructosr glucose Galactose
Incubation Time (hr)
(A)
50
48
T
T
=
E 42
E 40
of 38
i)
= 36
c
L 34
L=
= ;2
o
30
MRS Sucrose Fructosr glcose Galactose

Incubation time(hr)

(B)
02 26, EEAYY £=of T Weissella confusa CJE-02019] M= A& 4 Z2H

el
ol
=1
olr
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3) A

Al
ay

M

Weissella confusa CJE-0201 39 MEAAS st 28 RIAAAS AXSH] 6l 1% yeast
extract, 0.5% glucose, 0.05% Potassium dihydrogen phosphate, 0.2% Dipotassium phosphate,
0.02% Magnesium sulfatez A= 7]281x]o] 0.1%2] (NH4),HPO4(Diammonium phosphate),
NH4H,PO4 (Ammonium dehydrated phosphate), NHiNOj(Ammonium nitrate), NaNOs(sodium
nitrate), KNO3 (Potassium nitrate)S 27zt A7tstal 30°CojlA] 48A17F B & 540 nmojjAd SL =S
SAste] R10AAS AN 2o dagae] ARYY U 229 Hahse slastdck 13 270
Ueht ulet o] 2] Aagde] 70 T A AL 2 xjol2 UehiR] gigkor}, FREl Bajs
S (NH4);HPO4(Diammonium phosphate)S A8t ZAxt o

(NHg)pHPO, 95l =28 #5l a4 Aito] g2 JFe niltks 722 € 4+ A

u Cell growth

(NH4)2ZHPO4  MWHAHZPO4 MHANO3 MaN03 KMNO3

ra
Ln L

ka

Cell OD{540 nm)

=
Ln

[=]

Inorganic nitrogen

(A)

60
55
50
45
a0
35
30

(NH4)2ZHPO4 MHAH2PO4 MHING3 NaNO3 KNO3
Inorganic nitrogen

(B)

a2 27. 27] A4Yo] £=0 T2 Weissella confusa CJE-02019] Al 44} @ Z2E| Bl

Gluten degradation(%)
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Fst SI7AAYY HAS YotH7] st 1% ammonium citrate, 0.5% glucose, 0.05%
Potassium dihydrogen phosphate, 0.2% Dipotassium phosphate, 0.02% Magnesium sulfate=2 -
49l 7]1248)X]o] 0.1%9] Tryptone, peptone, Poly peptone, Meat extract59] §7|849S H7tst
o] 30°CollAf 48AIZF HiYF 2 540 nmolA FFE=E FH5t fr1dAYS AV %2 tiaddt 9
MEdR % 258 Folls A4S vlastolnt. I3 280] U viep o] §7] Ao
M =2 2.47 ~ 2.69 FE==2 MRS Hix]o] vls] 4740l =A LT Eoh, %8 Z3f
&= MRS Hjx]o] d]5}o] 48 ~ 75 % 2FH FdlisS UEHCH, ol fitato] £712
Fozm Nu 44 53] 228 Fofld izt aso] $ade UERAG

m Cell growth
3
— 25
£
- 2
L
g 15
o
(i
O 1
w05
L
0
MRS Tryptone peptone Poly peptone Meat extract
Organic Nitrogen
(A)
70
—_ 65
(=]
.a:.- 60
z
= 55
S
o 50
)
ai 45
=
c 4ap
o
= 35
© 30
MRS Tryptone peptone Poly peptone Meat extract

Organic nitrogen

(B)

= 28, 87] AAY9] £=of W& Weissella confusa CJE-02019] M| 44+ 4 F=2

&
el
ol
=
olr
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[2APA =]

QI2E 5E(T™ 29)of|A SARFS E2lsh] s MRS (1% skim milk) 8JX](Difco, USA)
overnightdto] vjFstic}. 0.1% peptone 3]Aolof 1 0677}7\] Al

of A& Og Z2YE AHsIoln. AdE é} =Z2U= MRS uﬁx]oﬂ streakmgo}oq
ohs Ao ARSI

9 29 42 9 HE2E

=4 2aMF § AAl 50| ofd 8 2ERRH filtg #2tt olfe & A9 o] =78
NE GAHFS SHsH= ZloR) AlRA g AlEHOE =84 WRAlZoA THIA B §49]

39 30, fakt 228 Al 2 3 2
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Q12 EoA Baot SAMFL TSA (1% skim milk) BiX](Difco, USA)] streakingsto] 224 Z=
#o] clear zone A4 992 Flslgich 23E Falg 9ARS Sus] sl 9Hxos iy
X2 aqw
=

Q.
[e)
YRR A Al BAstE BAER 20l 287 T

L

Balsol 943 g

Aolty, 2 gliadin(7¥ 31(A))2} glutenin(
30,000 ~ 80,000 Dao]l, glutem

T
2] 31(B)oz 4ol 9lon gliadin® Ao
| 22819 gliadin® L3go] {afsht

dep, WinE 21 ¢ 2 | Al 2387 31
©)2 Wyelol, 259 0og 5 2elope 10*401 91 22U B KD 9ct
O e O T R S
242 PHlste SARS QAMOR AHstg

2 31, A8 Y Giladin, glutenin ¥ gluten

(3) BCP BA|ofIA] FAlE &<l
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Mt Z2U7F GARFYIS &Rlskz] Yo MRS HEA]ofl BCP (Bromocresol purple, Sigma)
AHtS streakingsto] 24A|7F BfoFst S ujx] AHO] stz GAb
TUS sttt E5 2aldt gt 47 9 Z2Y= Fefste] MRS 1A vix]o] wijgst

459 9P2E(TY 20028 oF 100059 FAFS RS, E3 BT garFe 17
9 22Uz Lejstel MRS 1A| wiAlo] Bl &, AL WA RUskAN Ao Argaleict
(2) T 2ol el

ARt E. colitt yeast?} H]uslE T F2 proteinase At &g AUARE 270l EAfsH=
caseing peptide 501U} ofu] At 2Z7H%] WalAlA 0]&3 4 9tk ofolwAte 9AFZe] AlSo]
gach JEold, R Fole o EAs] HEo] caseing ofolkAl »EO2 FAE 4 Ol &
ZFSE proteolytic system2 7HX| L QT SARFO] proteolytic systemE micelle2 £A5H= casein2
TEA7 = A8 2 peptides 7Hp-Eoll AlA A2 peptidel} oft]icil HEIZ S4A1A 2 Qe &
gt 2F2.5 msksttLaw and Haandrinkman, 1997). AZ4 2% 223t 2249 2¢F, 37, M 5
of zfol2 AEH AFS 30 of Folokn Z7e] SAkTo] ot T Bafso] gle] Hlsigio

(] A%

o
%S
o, Zi= 29 324 E%q. BEewst TSA skim milk Ao THEAl Bafo] 9l QANF ZHio]
E
Eeg
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o
i

(3) BCP BX|OIA] At 2

gk

o] Q= oz WHElL B2y 30 of £2 HEsle e} SARYL S

TTe e

ols) WehMe == BCP Wjxlo] 22UES streaking sto] WjA|7} wabMoz wishex

1o
rO
_O'E
2
0

BCP HiA|S o]t fAitate] 2ol W2 e A ZolM ZEHe fihad 42 % AS Yl
2N, fAE 28R o2 £ olAdEo] A0 EAE o adbARl Al dE S AlS i

53], AEsA0N Han Be it 28 59 il 5880 st Qe siRI=Al, |

=AML shA] "jx|o] Y238 EHZ(bromocresol purple, BCP)S 0.004~0.006 % 775t vjjx]o]|c}.
BEIEHZ0| pH 5.20]4 =22, pH 68014 BeAS el el olgslol, vk & Uehd
O

ESF, AlFSAloIA= BCP A7E BHEd8 oA wixY 24S tha ol skl ot

Aok A (gL
g% FZEE (yeast extract) 2.5
= (peptone) 5.0
X5 (dextrose) 1.0

Zo A ogd &ngk 22 o] E (polyoxyethylene

1.0
sorbitan monooleate)
L-Al2=HIQl (L~ cysteine) 0.1
Skd (agar) 15.0
ety 2 Ao AAF25E 2|5t 9AFS BCP vjX|ojlA pH 5.2 o|st R4 gtrio
2 Woh= 5AZ 0|85t gARHUS eRlste AdS 4851ty A njdE 5 652 At U
HA] w52 iAo sto 2 WHat 715 eRoldh 4 Qoiti ™ 33).
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719 33. BCP viA| oA 4kt &<l

QP2 EdN Rt fA 22y &

Hoj| clear zone A4 S99 1 A

(2) Gluten assay

iRl 2ol50] 45 A5 6 of B v 2RRIc s OhE SRS o]8sto] 2Rl &
= 57J5k= assay Al (gluten assay kit, Neogen) & AA|sIt:. AEd 435 Z17ZF MRS Hix|of
37°CollA 24413t i & A4122](6000rpm, 20min, 4°C)sto] W5 Aot =8 10gu} vl
P 10mlz PrEsIon e v 45 tiilsh Bd4 10mlE 225 10g} ¥H&E5I
UrE0] dhg OAIRH 24417100 ES 519100, gluten assay kitg2] A wWio] 2t AdS K19y
SHITH L 34).
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(1)
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(3) SDS-PAGES &85t gluten 23l &9l

A Follso] gele AE #3e 228 Bolls= =elsh] sl SDS-PAGES AIA|SIAIT.
SDS-PAGES 3 Alo] o83 L He| whiolo], Zuo] Uehd Weo] 9ix2 tabd ¥l
= 2 T 2 ol 2F8o] &R GBM(gluten based medium) Bix|oflA A8 #55S vIYSIA
t}. GBMQ] x£AM& gluten from wheat flour (9%), glucose (2%), KH2PO4 (1%), K2HPO4 (1%),

Tween-80 (0.1%, v/v) o|t{, 100mI® A|xsto] MujYH 1%S FESH & 37°Co|A] 24A]7F, 140rpm
o2 uiStTE O0AIZE 12A17F 24A17F wjFlS AME=] 51911, control2 GBMUEJA]S ARE-SIRICH
YA22](6000rpm, 20min, 4°C)sto] A 58S sample loading buffer2 28 5]Asto] 527t &
A2lste] SDS-PAGE Gel®] sample wellof| ZFZh 2Q1519ICt. sample©] stacking gel2 W4 W=

RS 60 v SXA|SHCH7} separating gelS U2l e 110vE A4S 2215 9ich

—4y=
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8%l TSA skim milk BjX]0]A]

st
=]

O] SAMFE 1% skim milk7}

o]

s,

Q.
[$)

off At

5ttt clear zone®] 3717}

3}o]
= U

O o
L= =1

A

A 20412 2] 2

=1

=13
=

w5

36).

1, 215, 226, 88, Q2 9]

ol
3

& o ulms

=)

=
e

(3) SDS-PAGEZ

GBM broth

=
=2
59T} con

to] Lactobacillus casei®}t Lactobacillus acidophillus

517] 915

slo]
= =

GBM

o
=

il

Alsto] 2t

Al
=

to] SDS-PAGEES

23

I
=

2 AR A
AR

o

HHETE e}

A
I_

giR]ojc}. vieF 12A17N} 244170

5t

=gz
= 0

AH
=t

S
L Y

ujxlo]t{ Oh, 12h, 24h
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1% 36. =FH assay A3}

19 37. SDS-PAGE 2}
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w2 fAtt2 MRS brothoflA] 24A17F wfiefst djFelolut MRS agarPJ @Y Z24E CHL
medium ©of] AZEsH}t APl 50CHL AE™S AxE 7]A 50719] EY &2 Eo] 9ict

o 3tos
a= ?:]n_‘rro}

Z} cupuleso]l AlgahS Sl 37°CollA] 4ABA[ZT BliGfRl &, Aio) ﬁi% AARH. 5071 S4ehEol

-

- =
e BadoR So{9l= kit cupuleso] HigEt & AJddto] G ol&F 4 QleAl oFE A9
Hete WY 4 Q. Hepdo) wixle 24249} g5 Ol%ﬁ}ﬁfﬂ E&*ﬂﬂi HsHA =, o]E F3(+)

7 38. API 50 CHL kit &7

2) 16S rRNA sequencing &4

wo] @4 MRS brotho] A& The 37°CoIA 18417 24t Alh vjeksto} Wkl 2mLg 4,000
rpmolA] 108 B AR stk BALe slof Pe HE HHEL 0.85% NaClz 33 AAIsH
tt. A& 3, lysozyme (10 mg/mL) 0.5mLS A7fsto] 37°C, 1A]7F =9t X|2]5t9itt. Protease K
(mg/mL) 20uLe} 10% sodium dodecyl sulfate (SDS) 25uLS A7Fst 2, 60°C water bathofA] 30&
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A2]st & RNase lpL A7}sto] 37°C, 1x]7F & 25ttt =2F9] Phenol-Chloroform- Isoamyl
alcohol (25:24:1)& 7d7tsto] |dESE 2, 14,000 rpme2 52 F9ot 4°CojlA EAEe] stof AR5t
Fot the 23] 9HEsIQITH Aol oFo] 1/2 volume® 3M ammonium acetate (pH4.8)2t 2 volume
9] 100% alcohol2 A7}stal -20°ColA 1A]1ZF AR|eHYT}. 3,000 rpmo.2 58 ot 4C0ﬂ/\1 ArEe]

sto] NZ AXNEL &olsty, AFSS ehXE| AAHsH Tof 70% ethanol ImLS 21 THA] 3,000
rpmO 2 53 F9t AColA Ao sttt g5 AA Fofl Dry Al7]al TE bufferUr Chinr R
Elsto] DNAS Ee2lstyth UjA=9 16s rRNAS ZZ517] s universal primer?l forward

primer(27f) : (5- AGA GTT TGA TCM TGG CTC AG -3°) 2} reverse primer(1492r) : (5'- GGT
TAC CTT TGT TAC GAC TT -3)2 A}£8}9It}. PCR £ 94°ColA] 587t A2] &, 94°ColA 1%,
62°ColA 40%&, 72°ColA] 4022 30cycless BHEsIF o0, 72°CofA 7202 ¥eS =759t PCR
S AF2S 0.8% agarose gelz A7|¥ss AAlste] =lsiolty. A7IMEZ wAlste] NCBI

BLASTN —i—’a@g AH2510] bacteria speciesE =AJ51IC}

ok

(2) 24 23

1) API 50 CHL kitg o] &¢r A¥ filte] 54

=

Ty O

CHL kit2 o]83l =Ast Aul= & 29} Zto] YeJTH 280 MY QAMH-S Lactobacillus £02
=AYt 3t Lactobacillus paracasei SAH+2] APl 50 CHL kit &8 =& Zyt & 33 go] U
Epgrh

B Bsfso] O2slo] 228 assay A} 724519 QAMF 4 of S TjAlo2 APl 50
A

3% 2. API 50 CHL 5423

Strain Description Identities(%)
Yogurt2 Lactobacillus paracasei 99.8
Yogurt8 Lactobacillus paracasel 99.8
Yogurtl5 Lactobacillus delbrueckii 98.8
Yogurt26 Lactobacillus acidophillus 99.8
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B 3. Lactobacillus paracasei®] APl 50 CHL test Zi}

API 50 CHL
Control - Esculin
Glycerol - salicin
Erythritol - D-cellobiose
D-Arabinose - D-maltose
L-Arabinose - D-lactose
Ribose + D-melibiose
D-xylose - D-sacharose
L-xylose - D-trehalose
Adonitol - [nulin

Methyl-B-D-Xylopyranoside

- D-melezitose

D-galactose

+ D-raffinose

D-glucose + Amidon
D-fructose + Glycogene
D-mannose + Xylitol
L-sorbose - Gentiobiose
L-rhamnose - D-turanose
Dulcitol - D-Lyxose
Inositol - D-Tagatose
D-mannitol + D-Fucose
D-sorbitol - L-Fucose
Methyl-a,D-Mannopyranoside - D-Arabitol
Methyl-a,D-Glucopyranoside - L-Arabitol

N-Acetyl-Glucosamine

+ Gluconate

Amygdaline

- 2-Keto-Gluconate

Arbutin

+ 5-Keto-Gluconate

SAA3}: Lactobacillus paracasei (99.8%)

API 50 CHL kit 574, +: ¥4, -

AJ

o

2) 16S rRNA sequencing 402

0]
QAT 57

- 238 -




API 50 CHL kitE o]&3l] =&t ¥ SANIS 16s rRNA sequencing 402 =A5HYTH (
4). APl 50 CHL =AZAet 8]wstdS o, 16S rRNA sequencing A4 Ayt P 20| A& QXk
o] Lactobacillus 02 =A% 9t} Yogurtlbgt APl 50 CHL =AZA1ket 16S rRNA sequencing &
A At Zeit} Yogurt2t Yogurt8S Lactobacillus paracaseiz =4St 0], Yogurt15et
Yogurt26-2 Lactobacillus acidophillus2 =435t #0 2 SHolL]Qitt viE AlFoA ZFEl E5j=0]

Q280N Lactobacillus paracasel strain R0942 2|Zd52 AHsHACH

EV-=

i3

¥ 4. 16S rRNA sequencing =443}

Strain Description Identities (%)
Yogurt2 Lactobacillus paracasei strain R094 100
Yogurt8 Lactobacillus paracasel strain R094 100
Yogurt15 Lactobacillus acidophilus NCFM strain 100
Yogurt26 Lactobacillus acidophilus NCFM strain 100

(2) Lactobacillus paracasei®] X3}t E4 BA

b 4% g

) Wi =

1%

F2 AEol AR AR ALgElE Za2uloloElA galte Aol AESAld Fad

o
w1
Lo, AARES 45P] Ui pH 232 Aol 529 912 Skt AbEstA o A
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18 39. Lactobacillus paracasei &w)7 Az

7A Edslolo} Gict. LznoloElA SAFol 912 S| UshAE o] chet ol 010105}
ol, 912 Skt 2 gl =stel Uely o) 2T okl AL & 4 ok by 2
o ElE BU20] Y olEE EARISICH RAYT Kol SUZE pH 2098 plf 1007
Al pH 1 ©9l2 783 10 mL MRSERAIo] 212t 10% S Eateick. 37ColA 2412 59 gt &
& s]atel 10% 10° 10° W94 100 ul§ MRS agar W<l £slgich. 4847 W9t 5 A1
F 22 Ao} Alo] tiat e mAfsteict

2) W5

ox
A
ax

AE Bafotol 2ol A gl AolAldl wesiitiate G54l gt A&AlelE F5alof o
Aol =G 2 Qo Aol AolRIgoR wHEle gEAR AL} A[gitoR o]Rolxl Alxutg
ngto g ogEo] AEES AolAZIH, o2 ol Almotut Ry o] FaArgele e
oAt mebd 2 2E fAte] g5/ AR RAIYT oxgall 0.1% T8 1%7HA|
0.1% @2 2ok, % L.paracasei® 7} =59 oxgall MRSHIX] 10mlo] 10% HZEst9d
t}. 37°ColA] 4AIRE 59t 5 A% &AMstod 10% 10% 10° i 100 uLS MRS agar H{X|]

SUSECL. BAIZF U Aol & 242 Alo] GEA] tigt U RASIS

|o

(olf}

I‘_R
-1
=2
S~
—_l
rzas rlr
09 Mr W

p

19
z
!
rol.

O.

O
s
or
4l

Aefget 2] FaktS 10mL MRS wiAjo] 2=E2 ZH2F 10% 35513l 30°C, 40°C, 50°CojlA]

H
>
o
offl
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o
R
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Z2HP|QHA AR in vitro ZUM AF ffi] HEd At BaiAle] A2 A
ot A Qlen ot AR 7|12 gAktol] osiAl AAdE RAh Al ATEAL hydrogen
| AF= 59 Agolztal 2
giEj2] Aalof] Het A+l= 208 ARH 7HEskE 0] RRjoly =M ofn] Atdst TA lon &
G 50 2% 5 U AF AgE Qi mepA 2 A-tolAe 2eld
A HYd ndEel tieh Pt 2 RS RARIIT 37°ColA 24A1% vk A o=

)

o]
D
=
)
X.
Q.
o
o
)
Q
D
@
=
1z
)
o
et
T
<))
@]
Q
D
3.
o
Q.
2
o
O>~
o

(T a
e
rg
19,
2
Y

rol

n

Nutrient agar (Difco, USA) plateo] 100 ulL =5ttt == mukbjx]of] A7 8 mm
o] 85 £1, & Qof i TsHS 27 200ul EF5HATE i 37°C MRS brothoflA 244
F BiFE L.paracasei®] BgA-S A4 £2]5H0{(6000rpm, 20, 4°C) LT o] 7IsiZl plate

S 7} 994 o A% ARLEON 2407 BIE 3 & £909) AN Y e slstn

oo
opt
==
ez}
tjo

H 6. pathogenic bacterium

No. Strain name temp(‘C) Media

1 Escherichia coli 37 Nutrient Agar

2 Staphylococcus aureussubsp. aureus KCTC 1928 37 Nutrient Agar

3 Erwiniarhapontici KCTC 2567 30 Nutrient Agar

4 Staphylococcus epidermidis KCTC 1917 37 Nutrient Agar

5 Listeria monocytogenes KCTC 3569 37 Brain heart infusion agar
6 Shigella flexneri KCTC 3624 37 Nutrient Agar

7 Shigella sonnei KCTC 2518 37 Nutrient Agar

8 Bacillus cereus KCTC 2517 30 Nutrient Agar

(b 2d 2
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1) Lactobacillus paracasei®] WAHd 7}

L.paracasei®] pH 2%E pH 107}x] &A= MRSHiX|O|A Q] WS 7tetga, 72 403t B 69
Z2ig Aoltt. A A of 2 pH 2.002 27 MRS Hixjo|xe] W/dS H7ishle 13 139
ZAutS AQich Al 5(1999)2 Atgto] BWHo|A 223t L. acidophilus KY 2104= pH 3.0014 2 A7t
JRIA 271550 100% HEES B, pH 2.500A+= 90%2] &S E oL}, pH 2.004 64%
AESHE e Bkl ®5F 9 5(2003)0] oot Hafeh <ofEg AAACA =gt L.
acidophilus A+ pH 3.07H|= 27| A&+ RAISIHZE pH 2.5 oJsto|A= G457 AEsH] Al
ZFsto] pH 2.001A41% 103 cfu/ml o|st2 AJE5HYI 00, B pH 2.3 o|sto|AlE 79| AESHK] ohert
11 5ttt Conway S{(1987)= pH 2.50|4] 105 cfu/ml o]st= A&Est= 7oz Hisigict = Ad
oM AME=l L. paracasei = pH 3.001A 2A17F ZJafA] 84%9] =2 BEES YEY AL QJ%lon, pH
2.00|M & AfEoke A0& SRISHIT,. ol fARRE A Bl o] 248t Uidg 7PdozM &

T AE A0 B8 /Kol Sasictn & 4k

Acid resistance of L paracasei
10

8
6
4
2
0
2 3 4 5 6 7 8

pH

logCFU/ml

1% 40. Lactobacillus paracasei ©] W44 H7}
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B 7. Lactobacillus paracasei®] WA =71 (pHE HES)

oH Initial cell After Survival)
number 2 hour

2 3.90E+08 - 0%
3 3.90E+08 3.27E+08 84%
4 3.90E+08 3E+08 70%
5 3.90E+08 4E+08 97%
6 3.90E+08 4.13E+08 106%
7 3.90E+08 3.4E+08 87%
8 3.90E+08 2.97E+08 76%
9 3.90E+08 3.03E+08 78%
10 3.90E+08 3.55E+08 91%

survival(%) = final(cfu/ml)/control(cfu/ml) X 100
2) Lactobacillus paracasei®] W&+ =7t
L.paracasel®] Wa5d2 ¥ 419 & 7o UERIG o]A3Eo] AERT AJE

2 g =gsted Ao AdolAgez FulEe g5l dish uiddol Slofop sty fAlatol

probiotics2A49] 7|55 TFI5H7] flsliA= oxgallo] 0.3% L= BiX|olA GFE 4 s = W

dE 7t Qlojof sttt (Gilliland &, 1984). ©@S5ARS ZH2F 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 0.6%,

0.7%, 0.8%, 0.9%, 1.0% 7A7Ist MRS SH&ujX|o]| L. paracasei °] WESA AIS AAISH A}

0.3% olstollM& wto] Al2bA]l Xohe e = 4 AT EF 0.1%004= 5] 2 JAUAITHAYE

E 403%) 0.2%%} 0.3%= IA T4 253 B3, AESS 0%} o] 5(2013)0] olstH L.

paracasel w2 0.5% oxgall w=o|A ot A=A Ago] qiglott 2.0%9] oxgallo] dH HiA]

ofME R w4 Faddifol ATkl sidict Al 5(1995)0 9JstH Lactobacillus w59 73 0.3%

bile saltg AIct9s @ 1~100% 7d=° AEss UEHUWIL UM RHEHA Ae

Lactobacillus®] 73 oxgallo] 0.15% &H9-= LBS BiX|o|A] AdA6HA] £3He Haustgion, Rhff -2

Alto] obd He& off A2 w=o G5 tishA = Tigtstotal st Eok AR

A9l 7155 8stH oxgallo] 0.3% 7d BiX|olA S & S BEY Wide 7HAAL lofot

ithe Gilliland 59 B9t ¥]WA] & Aol ARG L. paracasei = F50 tisto] U deh W

< A2 Qtfy 271 ofHch

710] probioticsZ

- 243 -




Bile salt resistence of L. paracasei
10

CON 01 02 06 07 08 08 1

o:{gall concentration (%)

logCFU/ml
I o co

8]

a9 41 AR fAEe] WeEEA

o2

7}

B 8. Lactobacillus paracasei®] WE5A H7} (oxgall =¥ HES)

initailcell After )
% oxgall Survival(%)
number 4 hour
0.1 3.9E+13 1.57E+14 403%
0.2 3.9E+13 15633333 0%
0.3 3.9E+13 100000 0%

survival(%) = final(cfu/ml)/control(cfu/ml) X 100

3) Lactobacillus paracasei®] U4 F7}

ol

L.paracasei®] &of st oML TAFSH Y5 MRS brothof|A] BjoFst vjokol-S 40°CHE 10°CTH
Aoz SUCA 2ARRN WA ¥ R4 U YIS sk (1Y 42 B 8). oD

ol

Bifidobacterium sp. 0] 73 50°C o]9] 2rode @ Mol Fashs ez d2A lon,
Mario(2006)2] H-tof] 9J6HH Streptococcus sp.2] 7329l 50°ColAte] 2wof dxj2|3he of QAst
7oz deyA It} L.paracasei= 40°CojlA AES0] 7%Z ZHAEE= B85S WP 50°C ojAo &
EoJAE Aflahs e alslect
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Heat resistance of L. paracasei

10
8
£ 6
-
LL
(W]
2 4
2
0
con 30 40 10| &0 70
temperature (°C)
% 42, A8 {4k WeEd Hot
B 9. Lactobacillus paracasei®] YEA H7t (rdH ABES)
. after )
temp(*C) initail cell number Survival(%)
2 hour
30 1.63E+08 176000000 108%
40 1.63E+08 10766666.67 %
50 1.63E+08 100000 0%
survival(%) = final(cfu/ml)/control(cfu/ml) X 100
4) 544 U= ozt I«
Lactobacillus 42 QA0 F-gt 0|22 O e FA|E9] starter® o]8& 1l 9lon], o
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St e RAIES AFlTeEM A A Yol foliAlate] SAe dAIRith A Bt WaiA
ot 7ERPPE ZOAAL ITHE &, 2001). o (2007)52 L. salivarius CPM-73320] HjQFAIZO]| ohE
Aret Aat, tig7]o] &sh= 12AKF o] S8 Tt AAgo] =36k YEhden 48 Al
Alsol A&EQtke Busta it} mepd 2 AoME 850 B4 o= dig

= Btetgen, Zuks m9et 13 43 o] UERT
8%-90] HYUAHA 1% clear zoneo| FAAETE E3| E rhapontici?t B. cereus= 10mm&e] sf
gho] gEo =2 e A= Ae U S. epidermidise 7V A2 oS UEURL

=
oo WA= 5 mm o9 AsigS YA LS A= A

& galstir
B 10. Lactobacillus paracasei?] w27d
1 2 3 4 5 6 7 8
strain
. E. S. L Sh. .
E. coli S. Aureus . . . Listeria . Sh. sonnei | B. cereus
rhapontici | epidermidis Flexneri
L. paracasei +++ +++ +++++ ++ +++ +++ ++++ +++++

Degree of clarity of clear zone by growth inhibition: +; 0-2 mm, ++; 2.1-4 mm, +++; 41-6
mm, ++++; 6.1-8 mm, +++++; 81-10 mm.

1% 43. Lactobacillus paracasei®] <973 v|A&E| ot &4
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4. Lactobacillus paracasei strain®] 8271 kAl

7}. Lactobacillus paracasei strain®| v|gstA &£/

(1) 438 3

1) MRS Hix]ofl XS] M|z 7%

%

2% Y E QANFROl Lactobacillus paracasei strain®] MRS BiAJANC] A AAHS 37°Coj|A]
24A17F 9t viFsy BAIRE IFAC 2 600 nmojlA SF =S B4k, AdeE FAsto] A 482
wAslt At 6ARE A0 A v A4 sAste] 107 10° 107 314 100 ul.g
MRS agar 8jX]of] =%star, 37°C.oA 48A)7F 8BS plate’}Q] colonyS conuntingstitt.

o

|1‘,

_|:|:

2) Bago] A

1=

A& 2HE QANIRQl Lactobacillus paracasei strain R0949] AN|ZAdAHS 25t 24 HAYS
27571 Hlsil MRS 2/doflA ©499l glucosed AlStaLl tfe ©A¥02 A23E MRS BiX|of w2 Hj
oFstal N|EAAS 2Holsteitt. MRS &8 peptone 1.0%, beef extract 0.8%, yeast extract 0.4%,
glucose 2.0%, sodium acetate 0.5%, tween 80 0.1%, dipotassium hydrogen phosphate 0.2%,
ammonium citrate 0.2%, magnesium sulfate 0.02%, manganese sulfate 0.005% ©|t, glucose Tf
A ©SAaY¥o=z  monosaccharides?! fructose, galactose, xylose@t | disaccharides?! lactose,
sucrose, maltose, trihaloseS Zt7t 2% A7sto] BiA|S AAGCH R+ O 2 glucoseS ARSI

Sago] o 7}7*94 Hﬂﬂ 100mlo] Feheel 1% AEste] 37°Cold 24AF vhef % 600 nmolAl &

YES F45t AZdde st AlLdgoel 7 oot B A4 Hadoz AAsii:
3 Hate] = NEGY Fd

4 gagdon MR Sago] HE2 0.5%A 0% 0.5% ez xAste] SEE AR
3 24719] wjx] 100mlo] ey 1% HE3to] 37CoA 2441

SIBIICE OAIZET} 24417 Bl 600mOlN EHES Mﬁroq *E*W% olstgion], e

NZPFe vlmslct. AZgRol 71 943 el SE2 ANsLY SE2 AL,

_L
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Lactobacillus paracasel strain R094 #39] MZARS Qs A QI7AAYS ZAA5H] Ysi
712 MRS 8jX]o] Q9 AAYQl peptoned A5t soytone(enzyme digest of soybean meal)at
trptone(pancreatic digest of casein)2 ZtzZF 1% A7tsto] BiR]S A|xRsHYTH S7]AAYO] H|WE
Hall durdoz Mol T IS DIRIE beef extract®t yeast extractsS /oA Al
peptoneo] Aadog Zott 7]EY MRSE tixwtog sttt 24719l uix] 100mlofl Aeifl 1%
&5t 37°CollA 24A1F i & 600 nmoflA SFE=E EA5H MRS sttt AlEgRt

o] 7PY 943 GI1MAUS AHEIIAYO R WAL
5) 97192499 S AT 2l

5 9/1sfor MR Sago] BEE 05%0)4 30%7H] 0.5%ER 7t e wiA 2 A
&8}, 7} djA] 100mio] Ajorol 192 HEsto] 37°COIA 24212 wrstoict. 24A1%F HHOF & efoF
oo] Q#4et 600nmoly EWEE FAstel AR HUAsAON Fed AP ulwsirt

NEFo] g S48 528 ANGIAY S WAL,

Lactobacillus paracasei strain R094 «39] NZ/d7%-3 ¢ot A& fI AL S Z2A5H] Hs) 7]
+ MRSHIZ]O] 7744491 ammonium acetate®} THfel 27|24 d S-S HiAIstY BiAS Al &8k,
FEZ AEStel 3TCOIN 24X17) Bl 3 AEAL Blstoict BaE 97184U5S Ammonium
citrate(control), Ammonium sulfate ((NH4)2SO4), Ammonium nitrate (NH4NO3), Sodium nitrate
(NaNO3), Potassium nitrate (KNO3)o]d, 7|& MRS HjX]o] & 0.2% ammonium acetate?} =
=2 tiAlsted Alzstict. ZF Alad vix] 100mlof] Fuil 1% gEsto] 37°CollA 24A13F Biief
et 600nmollN F3=S F4sto] NxgYS skl AlRiddol 7V 4t 2r1dad

A4 97184902 JYstoct,

&

tlo o

7) Wi &%, £7] pHY| A =71 &AM

Lactobacillus paracasei strain R094 %9 MZAAE st vjf &7 (%, pH)E ZAsSH]
9J5h MRS Aol F5Z HEY F R A0 djgste] MENRS elsteich. WA el A
255 27571 Yol MRS HiA] 100miof] et 1%E Esto] 25°C, 30°C, 37°C, 40°C 2} 2=
24012} shefeleict. vior At el 3o ODE0ORT BFAT FWstel AmFS Helstict w4
BiY £A pHE ZA%sh7] sl pH 3%€ pH 107HA] 2} pH 1 @92 MRSHIA]E A|&£5HIT}. ZF pH
MRS 100mio] HeiQf 1% REskL 37°COIA 24417t shoystoict. vhe Ak vhr 0] ODE00ZL}

W42 Sete] ALATS Solstoic. ALAo] JVY 943 w0k pHE AA UjY L, A4

w

roh
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8 pH= A5l

(2) A2

o

A3t
1) MRS HjR]oJAQ] Al 437
Lactobacillus paracasel strain R0949] MRS BiA|A oA Q] RS EXNS RAlS At T3 440

LERE v} Zro] AL /gAt2 vjQF 24A17tof| cell OD600 2.318=2 LFERICE. HOt 2 6AIZHEE 12A17F
THIRI7E 718 AlZ47F 525]= Al7]o|H 1247t o] 22 E] stational phaged]

mlo
don ©
re

ol

ol

Growth curve of

Lactobacilus paracaseiin MRS broth

2.5 10

2 8
5
% 15 5] E:T
D L
o 1 4 B
o

0.5 2

0 0]

0 6 12 13 24
Time (hour)
=D value cell number

3 44, MRSO|A Lactobacillus paracasei strain R0949] A& 4%k

A& Y ¥ QANISQl Lactobacillus paracasei strain R0949] AN|ZAAHS 25t 24 EHHAYS
Axs17] 95 MRS 712 7o) 2%9] glucose® T} 2oz tidjsto] RS wix|o] AEalol 3

T°CollA 24A12F B £ 600 nmol|M S35 B4t Augdo] 7MY S48 B A4 Hador
A7gstiet. 18 453 ;110 YERd viet o] ©Ado] FRof et 2447t vliey $9f Aot Ro]
7F 9loith 24A17F 39 AIHQF ODZrol 7MY 2 HAYL trehaloseo]il, glucose, lactose,
sucrose, fructose E5F ODZro] 2.00]4F, logioCFU/mIZrS 9.00]4C 2 [, paracasei®] ’4%tof| £&
EFA QS 3ol 519it). xylose, galactose, maltose= ODZfo] 1.00]5to]H logioCFU/mIZr2 9.0 9]
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5ol 7lg wob F50] Aol vl agel Wolxl: e 940&6} ok 359) ol 7

K g4

ol trehalose® %A ElAY¥oz MAste] dloLt trehalose?] AAF 80| 7FAH] Tojx|7] wj&oj

AR, wt5o] 4 aeRloz At HaY glucoses ’ﬂ’%ﬁ}?‘;ﬂr.

12

10

8
b
4
2
0
CON  Glu Xyl Fru Gal Lac  Suc Mal Tre

mOH m24H

Log10CFU/ml

T2 45, &EAQ9] B850 W2 Lactobacillus paracasei strain R0949] AN AL (A++4)

B 11. &t4a¥9] &80 T Lactobacillus paracasei strain R0949] A=A (ODZ))

CON Glu Xyl Fru Gal Lac Suc Mal Tre
OH 0.047 ' 0.055 | 0.045 0.052 | 0.05 | 0.051 | 0.053 | 0.054 | 0.042
24h | 0407 | 2129 | 0.323 | 2.048 | 0.076 & 2153 | 2122 | 0.867 & 2.67
(3) TadY 5= 2l
X% gwg QAR Lactobacillus paracasei strain R0949] Almg732 I3t 2|4 ©add H&
S A5 sl A5AEE HAYQ glucoseS 0.5%RE] 3.0%7HA] 0.5%H = A& MRS o]
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£

O

25 AAEote 37CAA 24AE vl & Aot 600 nmoflA 3 =g £4(0DE)sIFH. #+49]
9o Al B g ANEAY w2 AYsiRTt. 19 461} & 120 YERd Biel Zo] T
2ol Wt 24471 B 0] At Apolrt QAN glucose & QEN O R 9] YL SIS
O} 3.0%HEE Q5|8 Zhasts 2 0I5ttt E35t glucoseS 1.5% A7 vix]oflA 2.0% A7t
JF HiAI BT ODgtat Aatar o =7 Yehdt. A sabdE Sg6t 7P 2889 5= 1.5%
glucose HIX|E FAEHAY s M5l

ox

Cell number by glucose concentration after 24h

glucose concentration

—
]

Logl0CHU/ml

L T e S ¥ N o ¥ o I s s T = < T Ve

m Oh m24h

T2 46. Glucose?] =wof @2 Lactobacillus paracasei strain R0949] N|ZAAAH (A+4)

H 12. Glucose ==of w2 NZAXHODZ) ZAxt

Glucose
. 0.5 1 1.5 2 2.5 3
concentration (%)
Oh 0.046 0.047 0.045 0.048 0.051 0.047
0OD600
24h 1.486 2.044 2.319 2.308 2.337 2.318
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Lactobacillus paracasei strain R094 +#%9] NZAAAS st 2|8 97|AAHS AAsH] Yol
712 MRS HiX]o] =8 AAAOl peptoneS At soytone(enzyme digest of soybean meal)t
trptone(pancreatic digest of casein)2 Zt7F 1% A71sto] vjX|S A|&s1eich ZF Hjx]o] AE35t0] 3
7Col 24017t Wt 2 600 nmolN FHEE AASIAE & 130] Uehd ule} Zo] 7150 MRS ¥
Al 240l 9l peptone Bth soytoned|Alo] Aol 43S Hsith HH §7AYS

soytone@ 2 A7,

# 13 712449 S0l ohE Al=/d7% (0D 23

Carbon source soytone peptone tryptone
Oh 0.062 0.059 0.059
OD600
24h 0.938 0.625 0.424

2% Y& QARFRQl Lactobacillus paracasei strain R0949] A|EAARS st 2|A G7|AAY
SES AWeP] Yol AFAED §184UY soytonel 0.5%HE 30%IA 05%HYUR AE

MRSH{Z]| o35 FEsto] 37°ColA 24417 B} & Aatef 600 nmollA F8=5 F7(0D)3HA
oh 259 ol ZIHY 52 A% 9/104Y SR APsiTt 1% 479 I 140] Uerd b}
o} #o] soytone?] s=of Wef 24417 viQF 0] At Rlo|7} QIIQIT}. soytone?] w= QJEAOR
29 R S7KloL 3.0%REL odle Zasts e Hsich. ©4 soytoned 1.5% A7l
BiXIoA 2.0% A7IeE BiRIETH ODZF Auta O =71 UERETE. ZAda aadS 595t 7M =

9

1
274091 E01 1.5% soytone HJA|2 A& §71849 w2 Agstch

0.5 1 15 2 25 3

soytone concentration (%)

<)
i

—
o

log10CFU/ml

o HNW R N N R W

m(Oh m24h

73 47. Soytoned] =0 W2 Lactobacillus paracasei strain®] M|Z’g%l (Ao23r)
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B 14. Soytone?] =wof| T2 Lactobacillus paracasei strain®] A&7 (OD600)

Soytone
. 0.5 1 15 2 2.5 3
concentration (%)
Oh 0.065 0.058 0.056 0.054 0.049 0.048
0OD600
24h 0.689 0.857 0.932 0.914 1.131 1.281

6) $71a 40| B

Lactobacillus paracasei strain R0949] Z7]&AA 0] 9Jst NEAAS =2Holshr] ¢]ste] MRS 7]
Hujx]o] Ammonium acetate(control)S A5t Ammonium sulfate ((NH4)2SO4), Ammonium
nitrate (NH4ANO3), Sodium nitrate (NaNO3), Potassium nitrate (KNO3)&2] F7|A4AUS d7f5to
37°CoAIA 24A17F B & 600 nmol|N FF=5 F4sto] giadate] Nu/dds vlustitt. 13 48
o & 150 YR vieh o] 7] AAYdo] SR met Al 432 0D600%o] 2.207 ~ 2.31 ==
A Afol7t UA] f9ktt. 18I~MBIZEX| 9] 2718495 HT controlo] A9 =2 AJwt4et OD600% =

UERfo] Ammonium acetateS 2|A Z7|AA¥ 02 MASHYCH

9.5
9
8.5
a8

2 3 4

con 1

log10CFU/ml

a3 48, Fr1AAYe] SR/ W Lactobacillus paracasel strain R0942] 24A)7F vk &
Ayt

(con : Ammonium citrate, 1 : Ammonium sulfate (NH4)2SO4, 2 : Ammonium
nitrate (NH4NO3), 3 : Sodium nitrate (NaNO3), 4 : Potassium nitrate (KNO3))
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B 15, B71AAY9 &5o] @2 Lactobacillus paracasel strain®] 24A17F 8joF S OD600

Kinds of inorganic nitrogen con 1 2 3 4
Oh 0.056 0.052 0.056 0.053 0.052
OD600
24h 2.31 2.248 2.221 2.217 2.207
(con : Ammonium citrate, 1 : Ammonium sulfate (NH4)2S04, 2 : Ammonium nitrate (NH4NO3), 3

Sodium nitrate (NaNO3), 4 : Potassium nitrate (KNO3))

7) Wl =, 7] pHO| A8 &7 @Al
Lactobacillus paracasei strain R094 «Z9] M LRS- %’4?} Y 271 (&%, pH)S ZAsH]
sl MRS 8ix|o] @45 HEeH & 229 pHE Z2|sto] 8
g AL S AXst7] Yol 25°C, 30°C, 37°C, 40°C 7zt 2501] 24X oF
29] OD600 M} AoteE F785t0] NadAfs =Qlstith. 13 497 & 1601] LEhd HH&} 7*01 7C
oAl Mlz/d7gol 7P f4ehe Rl stlch. 30°CHRE| 37°CAto|o] 2AA0Af = Ao Aol 7271
= 2 =9l sty oF 8k A& pHE 2451 sl pH 3 ~ pH 10 2} pHojl 37°Cof|lA] 24A17F s
ottt vl At 8if 29 ODE00 Y} AutS 575t MddS &lsieltt. 13 220 & 17
of Yehd uet go] pH7olM] Aol 7 f4ehS &Rlstitt. pHARE pH87HR= Ao /g
ol F27t gl Aoz el stlolt pHS urtolu; pH8 Eape 90l Alae] 7ol ot Aafi
= & Rlstitt. Mz/digel 7hd Saet 37°C pHTS AA 8 2=, 24 8 pH= A5

=
25 30 37 40

temperature(°C)

=
]

Log10CFU/ml

[ T T S R U - ¥ N T B =~ I e

m Oh m24h

a3 49. viF 2ol T2 N2A vl (e
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# 16. ¥if 220 o A=A lal (OD600)

25C 30C 37C 40°C
Oh 0.047 0.044 0.045 0.05
OD600
24h 1.791 2.063 2.129 1.703
10
8
E
= 6
g
o 4
S
2
0
3 4 5 6 7 9 10
pH
m0h m24h
1% 50. 7] pHell & Al=AA vlw (<)
& 17. £7] pHol| @& N|Z/d7% 8] (0D600)
ph3 ph4 ph5 ph6 ph7 ph8 ph9 phl10
Oh 0.068 0.07 0.054 | 0.053 | 0.052 | 0.049 | 0.038 | 0.021
0OD600
24h 0.113 | 0.727 | 2.118 2.26 2.284 | 2.259 | 1.905 | 0.233
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5. Lactobacillus paracasei strain R094 9] Wy}

M
ul
i
()
£liA
=°|I:".
olr
ol
)

&
2017

7t 239 walse 2 25 Y

= o

il

(1) 24

=
ofo

Lactobacillus paracasei strain R0949] 8o} =71 b AytS &H85to] F|AH|A] AR L HjFS
sttt SANt A ABRA] AL peptone 0.5%, sodium actate 0.5%, tween 80 1%, dipotassium
hydrogen phosphate 0.2%, ammonium citrate 0.2%, magnesium sulfate 0.01%, manganese
sulfate 0.01% o], ©&tAY glucose 1.5%, AAY soytone 1.5%, Z7|8AY ammonium acetate
0.2%= x7dsto] vix] 100ml¥ 4715 Al&sHIt Pate A AHIA] 100mlof] HEjgHS 1% 553
o}, Wj9F K712 37°ColM £7] uhef pHE 72 AWSIACE AE T 12407 TR 3641 7HA] BB
ot 1241 A0 2 wiokda & f4d#9(6000rpm, 20min, 4°C)sto] F5de AU, L7IF W
ugol F8stoct

[e)

2

ol

1
=

iy
ujo
o

(2) 448 2=

o%

it}

Lactobacillus paracasei strain R094S Z|ABjX|ofA viYste] 12A17F 7HA0=2 v 2A=m
ODE00ZHS 7T, WALefstol A2 vjgf PSS WiR W] ALGatrt. 600nmolA] &
g EYet & 180] YR vlot o] vlepAzio] 36A1F S kAl 1.00] WAl ke e aelst

o}

Hou

o

ol
4%

B 18. F|AHjR|O|A] A|Zto]] w2 A|RAAF

OD600
Oh 0.052
12h 0.857
24h 0.897
36h 0.899
4 wie w5 08 2 239 ¥ =

Witzo] A o] TAEAT Helalr] Slstol MY H5AS Bt W wE AR
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Alsgstict. Wr7he vrRo] wieh vle2 & 190 YERRIGE ol FU71HY SgAIEA ARESh= Y
JHl&d 2. controlZ &5 tial BvtaE AREstol WSSk viY HlEo] S 2URRe A
of 12A1RF, 24A1E, 36AIRE 9] Bl &5qs 212 A7tsto] ¥HEsHI, rappingsto] 35°ColA] 24411t
TR I 24X EETE B YR AESA0] AAlE 228 AU S E8sto] 228 S
7ottt ¥art 84 vE2 10g Foto] oiaHo] H1 52+ Fo] A3 Ao Rtk oA
F2 2752 60°C dry ovenollA] 3AIXF ARAIZ] & BAIE F745IQT
E 19. ¥1=9 vig vl&
= A7 9 vs
UHE (9 8) 11.2g
5 6g
45 (or =) 7.88ml (40%)
(2) A Aat
i gsds 8ot Uhe WIRRS SR8 dfo] fdast=A] gRlsiget. s 22 v
=0 Z28 gt e RS 2 vHRe 28 42 vlusiot. 13 523 I3 240] UERS vie}
2ol 12AF g2 E2 ¥r=0] FREIYo] 7P Wol Zhagh A5 &elshitt. E9t m 200 1—}EJr‘£r
HiQb o] 12417t A 2281 #6ll&0] 51%= UEIHT: ole 238 Ade Wie AlF Az &
spzlof At 42 9dS skt

- 257 -




W

1% 5L HjeF ARt wE Erb

gluten contents

(Fuagn 3 Ap

36h

24h

12h

con

fermentaion time (hour)
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# 20. ¥ ARk o

M

el &%)
con
12h 51.0
24h 20.0
36h 22.0

D)

paracasei strain R094= 5 L
columne E£1ste] 7+ B3lg 3l
2 o8slo] YL Uepp 2

micro-filtration

= 53, Lactobacillus paracasei strain R0940] ABAtsH=

2 A

sl Sty

=2

6. Lactobacillus paracasei strain R094 o] AJAlst= §40] E%

W5t Lactobacillus paracasei strain R0940] A3

SHRATHE 54).

Mo

THepA o] gol=
prep HPLCE o]&sto] ZA|sto] 549 ofu]iqt ME A &

ax

= o= u
}\]_0 = e—r‘%ﬂ o

prep HPLCE o|835t 749 B2AANES 588519tt  Lactobacillus
vfjoksto] prep HPLCO| loading$t $., o2 Cation ¥ anion exchang
S9lt1 53). Qojxl 7 Belg

=S8 vfX]o|A paper disk

=6 Bajasol A MY

A SHS

ojal £2S T}

1

o=
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Production of proteinase by L. paracases(incubated for 1 day at 37°C)

4
Centrifugation ( 8,000 x g at 4 °C for 30 min.)
4
I |
Supernatant Precipitate

4
Discard

Ammonium sulfate precipitation
3
I |
0~ 20 % 21~ 40% 41~60% 61~80% 81~100%
(90g) (100 @) (120 g) (135 @) (165 g)

Centrifuge at 4°C x 8,000 x g for 30 min
4

Precipitate Supernatant
L 2
Dialyzed with 20 mM CaCl2, 20 mM Tris-HCI buffer, pH 7.0
L 2
DEAE column chromatography
L 2
Affinity column chromatography

L 2
Amicon filtration (Molecular cut off : 1,000)

4
HPLC and Electrophoresis

2 55, Schematic diagram for the purification of gluten degradation enzyme of L. paracasei
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7} Ammonium sulfate A&

L. paracasei 7} ikt G40 22|, AAIES Yol MRS Hjx] 1.5 LE viYsiict L.
paracasel BjFHAA 4C, 5000 rpmO= 3027t At & JSH ILEE Fste] of7]9
ammonium sulfatex ©0]&stc] 4°C &4 0~20%, 20~40%, 40~60%, 60~80% % 80 ~100%=
EoE S ASHL, 4COIA 12417 S WAISHEA 7 B SE2 GuMag ARAZC 22

EXEL g4 A &A o] met &4 EA519 1 #Ado] 7MY =2 J17FS ammonium sulfate
T“i_%]' E‘E‘ [ORTE LMy Y

=
VST AAE AR2S R4 85N AEE J1Ru westel A Ao we
5o mol o2 Az sk -20°Co] BISHA AN U A2 Agsiec
Ammonium sulfate®] AA =%7F 40~60%0 ZagAZHE F2EH BigiAE 408257 Ysi L.
paracaserS MRS HjX|ofA 1.5LES vis5to], ammonium sulfate 40 ~60% Z71 stojjA] 284S &
wsioirt.

L}) DEAE column chromatography

w29 9O 22 100p0, 718 10000, &5-8H 200005 247 Aisto] 37°ColA 16A17F BF

SAR & FEY7IE At 71A0 I o] SEEE F45t 0 2 2EE A

o}, A% gAMS =2 o] 2A17F 7HA0 2 3¥ EXASH S amicon membrane(M.W. 1,000)2 A&
£

Algx 20mM Tri-HCl ¢&58oioz 85

==}

EX
5to] amicon concentrator(Amicon)Z 5&5tACH =

A7 ke Mg Az e Abgateitt
C}h Affinity column chromatography
DEAE column chromatographyof 2Jsff Y& AA|ISt A|8S iAoz  affinity

chromatographyS AA|stgtt o] affinity ligand2 gelatino] FAIE]o] Ql= beadS AHE3HYCH

SYETE £5 01 ml/mn. FAE 5 ml/he2 sAgon, ME PILE S27| L5LAE

SHAA FEokL ligandol] SAMH T2 linear NaCl 5=~815 AT EY OHA
282 7R YREAIA o] =2 £33 AEsto] DEAE column chromatography Aut 55}
A BEAGE 5. =&510] AR A28 ARSI o] © 842 0.4 mL/min, 222 5 mL/tube

=
2 AXjstgon, B]A% THAS column A BEo] of 24 Hro] $HERNS EIAA FEstn
A 2 00141 M NaCIZHA] 55 g Zo] &xtsl e 957 ojnf & 2
0.1 M, 0.15 M, 0.25 M, 0.5 M, 0.75 M, 1 M& Ax|atgich,
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2 T g3

L. paracasei 97 2281 23] 540] 2o AHE et A e 13 550 Lk ve}
7ro] ZIsystoict THRAl Aeko [owry S(1951)9] wiHof wet B eA UV-VIS 1700, Shimadzu,
Japan)S ©o]&3sto] 750nmojA] SIS =AsIect & WAl bovine serum  albumin(BSA,
Sigma. Co., USA)g ARESHY A4St mES4l o2 b Wi oiRfS AlhlsiRitt

BAE 240 FAF 542 Choi(2008)9] o] whe} thgat 2ol Wrios ZIs¥steict. DEAE
column chromatography(2.5X100cm)& 0|85t o EAF AARS void volumed] Tfst 228 &
sl &40 &% Ho9 vlz F4sIth A 58S T £#E JA2 #F YA cytochrome
C(MW  12,400), carbonic anhydrase (MW 29,000), albumin(MW  66,000), alcohol
dehydrogenase(MW 150,000), & apoferritin(MW 443,000)2 A5}t

1.6
1.4 .

1.7 .

0.8 o
o e

0.4 . y = 0.9989x - 0.0094
g R? = 0.9999

Absorbance (750 nhm)

0.2 o

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6

Bovine serum Albumin (mg)

= 56. Standard curve for determination of protein concentration.
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0.9
0.8 2
0.7

0.6 '

05 ’

0.4 "’

0.3
y = 0.0016x + 0.0025

o R? = 0.9975

Absorbance (660nm)

0.2

0.1

0 100 200 300 400 500 600

Tyrosine concentration (uM)

721 57, Standard curve for determination of tyrosine concentration.

casein®] 7185 AEZS tyrosine A (Wrolstad, 20002 o]&

A2l
sto] 45T Alg 100 p0S 40°C9] water bathof]A] 5%t pre-incubation A]7l o2 1% 7]A
o

& 900 w5 Frtste] FLRt 2=ofld 6023t 7Hr2all Al71aL 10% TCA €8 1,000 g A7fsto]
a4 WES FAAEY. 7ol HA] 2 THAR A2olA 1027 FRlgE £ 10,000rpmojlA 10+
7t AR sto] AAAZT. A 200 109 0.55 M Na,CO; 800 i0S A71gt & &3tste] 18 &
oF ®x]stict. of7]o] 1.0 N Folin Ciocalteu's phenol £ 200 n0g A7fsto] =3stil 305 59t
SRS 5 660 nmolM TWES AAIICE B4 T T ARY 10 mioh 1% P et
tyrosine 1 uM& 1 unit 02 AQJ5t% 00, tyrosined AREsto] AHdst &2 0 2 HE unitsS 7

ApstCt.

i

M

uh) 278 A 57

APy

o @20

M

(1) Ion exchange chromatography

==}

pH 72 ZA% MRS HJX] 1 LoJA Lactobacillus paracasers 1% %%&3to] 24A17F S0t o
dstich vldlg 400mLe] YAlR2]8 EHo| doj 6,000 rpmojlA] 2087t YA E2]S E5 A
RAsH @2 dsds Aol ARgstict

ool Z29l Hitrap SP HP columnit &0]& Z&el Hitrap Q HP column (GE healthcare,
UK, 5x6 mL)S FAlo $Zstgoni, 20 mM Tris-HCl buffer (pH 7.0)2 BAZ} 1M

ol
i

o
=
=

[S)
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=)
fujr
5
ol
¥R
o
oo
Mt
rlo

Tris-HCI buffer (pH 7.0) 50 mLE Y2 As 1 L& £<sto] Z20tE T
NaCle] =%2 0~100%2 Z7IA]7]HA 4 mL/min §&0=2 AlR|5H9icH %%011% 23817191 fast
protein liquid chromatography(FPLC : GE healthcare, UK)2 bmL# £2& ¥

F4FHE AT

(2) Size exclusion chromatography

v AMS9l 100 mLo] §47F APFES] HX] U==2 Complete ultra tablets (Roche,
Germany)S A7}st & PM 10 92 AF86H= ultrafiltration (Amicon : a Grace company, Beverly,
U.S.A)of 5] 1008 ==5te] AL ImLo] AFSMS  gel column?® sample® AREsSHIETH column©
2+ Hi Load 16/600 Superdex 75 pg (GE healthcare, UK)E A}85t9t} samples £QUstal, 1
mL/min §£902 50mM Tris-HCl 150mM NaCl pH7 bufferS ©0]&3s}to] sampleS loading sHiC}.

g501e 2] o[ §ofo] Iml $E1S Wol ChY Alo]xel RATYS Hlsleic,

(o] b U =)
(3) Hee] Aol = 2tel

H312E52 108 =5t Sodium dodecylsulfate polyacryamide gel electrophoresis (SDS-PAGE)
O & THIAQ] Ato]~Z 2RIstITt. acrylamides =+ 12%= 510 gel& 0] AMESIYAL, sample
loading buffer2 2df s]Asto] 587F AX|2]ste] SDS-PAGE Gel®] sample wello] zFzb ZQ1s5HSict
sample©] stacking gelS U224 &= AYS 60vE SX|TH T separating gelS W3S t+= 110 v
2 MYe 2859 t; Coomassie briliant blue R-2502 Alg8sto] THEA dieS oA

ethanol-10% acetic acid =3 &oio g EARGIAICH

2) 43

ook

2}
7} Ammonium sulfate Z&

=58 2ol §49 22 FAS Yoty LAA0 2 ammonium sulfateS 0~20%, 20 ~40%,
40~60%, 60~80% L 80~100%= R3}EA A7ISHA Z47Ho] =Toa] AAEE TuizlS 10mM
CaCly, 20mM Tris-HCl(pH 7.0) bufferd] 8cjA|7] & =st k=000 24°Cof|A] 12A]7F =9 EAst
At jE—’ﬂ, S 2842 oo Z2F 100ul® 255t 1.5% skim milk7} €65 MRS 1AUjX|of| agar
2 o|&sto] e 45t
I Axt ‘_H_ﬁff\:_‘ %6 ar Pé}é% ammonium sulfate 40~60% 33} FL7HOJA T EAEQlon g
i) 0} (""?a] 58).
]

A=2L jon exchange chromatography®] x7| 2F=oH

=
=h
[
23
@]
5
o
mE m

r
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20mM CaCl,, 20mM Tris-HCl(pH 7.0) buffer2 &£A5}iCt.

& 58. Active fraction from ammonium sulfate precipitant.

L}) DEAE column chromatography

Ammonium sulfate AXL  Es] dojAl XT§AS  DEAE-sepharose  column
chromatography 12 ©l-&sto] FAl &2 sttt o] o, NaClz 0~1 M9 5= {85 &
T} Z¥7H9] fraction®H =2 ZHZF 100 Rl 255t 1.5% skim milk7} $hS-= MRS 1A8jX]of| agar
diffusion WS o] 2ste] TS SHsI9on], Eat 1% caseino] 95 a4 BT TuA At

2adsloirt. 22 580l LEhd Ble 20| column U NaClgleo] £obd42 8% &t GApaol

|1

s -1

T AR FUttE & 4 Y a4 Y BE2 49~55 fractionof|d &% Helon aagy
S THiA hefo] 7MY} =2 fraction number 52004 &|Of &48 UERAICE 49~55 fractionihe 4
Jstol a4aMe Z40f 247 7HH02 3 EMSH 3 amicon membrane(M.W. 1,000)S AHg5to]

amicon concentrator(Amicon)2 ==st9tt =£% Alg= 20 mM Tri-HCl =800 2 235[A]A

ore Aol AR 2 ARSI

21 59, DEAE-sepharose column chromatogramafter salting-out by saturated ammonium
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sulfate solution in the range of 40 ~60%
T} Affinity column chromatography

DEAE-sepharose column chromatography A& 0 2HE] AojX] &A fractione Lo} affinity

column chromatography A&-& 43885ttt 7H2Ho] fractiong 2 ZH2E 100 pd BFsto] 1.5%
skim milk7} -89 MRS 1A8fX]of| agar diffusion ¥¥lS o|8&ste] &S &Aoo, E3H 1%
caseino] &Sst g4 At ohlAl steks BAMsteitt I3 6004 B BRQ} o] 9~16 fractiono]

OCI o U |
N F2H 2ol 24S 2 peaks Y 4 otk 73 61014 UERE ule} 2o the £Ro| o
#7 peakrt 9lo} @oixl

9~16 fraction2 o} 24} affinity column chromatography A2 485}
of @ peak?] active fractionZ A4S
ol@A aExoz HAY §49 specific activity= 49.4 unit/mg, $&2 4.9%, FAzE= 17.4 Bi2

LERSGTHTable 13).

=2 60. 1st filtration chromatogram (1.6X60cm) of active fraction from Affinity column

chromatography

a3 61. 2nd filtration chromatogram (1.6X60cm) of active fraction from Affinity column

— a

chromatography.

- 266 -



84 g =282 7]89] casein® 7R AEE tyrosine A& (Wrolstad, 2000)2 o]&
s o 100 pQ 40°C9] water bathol]A 5%7F pre-incubation A]7] The 1% 7]8&
A 900 WE A7t Ut 2=oA 6021t 7H-Eol Al7]al 10% TCA &< 1,000 g 8715k

ol
f

M
o
ol
8,
v
>,
o

a4 HeS SRR Ttpgsl HA g2 HUA =AM 1088 YA & 10,000 rpmojlA 10
w2 gaee] st RMAAZCE 4 200 p0et 0.55 M NaxCOs 800 g g7t & &8ste] 158

=o} HOK sttt of7]o] 1.0N Folin Ciocalteu's phenol 298 200 0= A7fsto] =36ty 308 =oF
WA % 660nmold EUES SWeloict @4 BY Wk ARY 10 mLrt 1% O YHets
tyrosine 1 uME 1 unit 02 AOI5tH O, tyrosine AtEsto] AHAJSH B&E2A 0 2 HE ynitsS 7

Aot

H 12. Purification step of gluten degradation enzyme produced from L. paracasei

e . . Specific @ L
Purification Total activity  Total protein activity® Yield Purification
step ( Unit ) ( mg) Y (%) fold
( U/mg)
Supernatant 38,456 13,564 2.9 100 1
Ammonium
16,877 1,856 9.1 43.9 3.2
sulfate
DEAE-sepharos
. 6,587 448 14.7 17.1 5.2
1st Affinity
2,566 66 38.8 6.7 13.7
chromatography
2nd Affinity
1,878 38 49.4 4.9 174
chromatography

1) Specific activity = total activity / total protein.

2) Yield = (total activity)/(total activity of supernatant) * 100.
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DEAE column chromatography(1.6X60cm)S 0|85t & AAE F2H B lgA0 BEAlEF &
J2 Choi(2008)2] wsioll mel 2AFE A4 void volumeof st ©iA Fof 40 8% Fmj9

8](Ve/Vo)2 Z£75I3ict.

1 AL Yot 325 AL 15 TEA cytochrome C(MW 12,400), carbonic anhydrase (MW
29,000), albumin(MW 66,000), alcohol dehydrogenase(MW 150,000), & apoferritin(MW 443,000)
2 Apgeloich. Zzte] EECAel 8% Hulo] vl B} EETHE ANSIUCH o O BEZML
Raroz ANstA T BE 1 R® = 0.99682 UERIT) o]
A Agat BETHG RS AT 22 8o 240 §ERNS wYstel BAlgE AMslgon)

L. paracasei 7t "§3tsh= 278 Folasd] ZAS 5442 S A2 et 2

N|d
2 _|
rlo
o
I
™
+
)
~J
@D
el
¥
|o
=)
et
i)
k1
rr

l.v.=V,+KV,

m

V’!‘_Vm o V’!‘_VO

A
3K_VT_V0
. aU_Vt_VO

Vt = total bed volume, column Y] total volume

Vo = void volume, DEAE column chromatography W gel YA} Ato]9] &%t volume
Vi = inner volume, 82 Z3tH= gel YAFSY] volume

Ve = elution volume, =38 BsjaArt &= O7tx]9] volume

Vt = Vo + Vi

K = 2uj3, S gol ArARE E5f ol5e Sua/gxlel w3

Kav = gt A+

Vm = o]=Ako] ] = Vo

Vs = A B = Vi

Vr = 258 Zsflasrt HRg fu = Ve

mebA 371et 22 Me S0l L. paracasel 7t A8tshe 2 RH Eollaad] EAEE 5 ,
| 620 LERd viet o] 228 Feflaac] &5 Fmof v|(Ve/Vo)= 1.8, 2AMGZ o 67,000Da0 =2
HERT
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= 62. Determination of the molecular weight of the purified gluten degradation enzyme.
a : Apoferritin(443,000), b : Alcohol dehydrogenase(150.000),

¢ : Albumin(66,000), d : Carbonic anhydrase(29,000),

e : Cytochrome C(12,400).

) 228 2o aho] HA WS 2%

NAlE 22el Bo 540 2% U eE2 alely] gletol pH 79] £71 SloA] 1% casein
71788 500 poet YAl ZAN 200 mWE 2‘*0}04 10~80°CojlAl 60 7J YHSAIZl = 25%
TCA(Tri-chloroacetic acid) 29 3000 A7}t &4 ¥FS-S ZX|AIH

AAEl RAXMZS 6,000 rpmo|A] 1587 AR5}

-

A 3023 FAIe

o

: 20
59 24 e st

jlol'
ol
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A=l §49] &40 njX|= pHY Y3re AESH] sl sodium phosphate buffer(pH 5 ~
, Tris-HCI buffer(pH 7~9), sodium carbonate-HCI(pH 9~11)& 20 mM %7} & == A| x5}t
Yol Algto]] €58 500 pe, YAl 4 200 w, 1% casein 7]A-8HS 50000 7tsto] 30°COflA]
6027t 9ESAIZ] & 25% TCA 898 300 W=

A7tsto] §4A8RSS ZX|AIZCH AF0|A] 3087 K]
eh & A4de RS2 8,000 rpmofA 1523t dAZ2jst] AT &, Jedo] a4 S S
}.

3) SDS-PAGEZS Z-&35h gluten 2ol 1fH &4

dHA Folsol gdd AE +49] 278 Zole= skl ol SDS-PAGES HAIsHAH.
SDS-PAGE®= AT Ato|2 o] gt THliA Fe] virgolny, ZAntof] Yehd Wh=o] x|z Tl IARFS
el & 4 Qo 2FHo] gR¢ GBM(gluten based medium) HiAJoA A <452 Wi
Z

GBM9] #=AML& gluten from wheat flour(9%), glucose(2%), dipotassium phosphate(1%),

tween-80(0.1%, v/v) o]t, 100 mLA A|&Rsto] XMufjdoh 1%S A&t & 37°ColA 24417t 140 rpm
o2 wieslgitt. OXIZE 12412 24A1%F UjofolS AR 5}9iR, control® GBM W{R|Z Abgsioic
QAIE2](6000 rpm, 20 min, 4°C)sto] A& AFE=0HS sample loading buffer2 28] d]Asto] 5871
Axj2lsto] SDS-PAGE Gel®] sample wello] ZtzF 0151990} sample©] stacking gelS U2l =
RUS 60 v2 SASITH T separating gelS W3E e 110 v AYS 2259t Hst 2645

= 11
DEAE column chromatography2 AAlsto] ARIAES 48853t

_I

S

2358 1% skim milk7l A7 TSA (trypton 1.7%, soyton 0.3%, dextrose 0.25%,
sodium chloride 0.5%, dipotassium phosphate 0.25%) ofj4] ©@uiAl B3] <8 2holsteict vjX|of
A7 8 mmo 22 1L, & Qo 2EE2 44 200 g 25T 22€20] 716Xl plates 244]

59t 37CIA BRI & & F919] clear zone 075 HUsRlT,.

A" 238 2ol 40 24 8kg &S &Qlsky] Hsto] pH 79 71 stofAl 1% casein
7Kg 500ulel A EAO 200 WE EFF] 10~80°CoIH 6087 WESAR B 25%
TCA(Tri-chloroacetic acid) & 300 p0g Z7lste] &4 vh3-3 FAIAIFCE A=20A 3027t WA|sH

3 9P AREL 6000 rpmolA] 15871 AT T, F5A G BYS St
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7 640 LePS vle} Zo] F2E Eofja 4o S 30~40°CoA HdTidoz =2 &S YEY
R, I7CoIM 7P =2 S UEIHQI o= 238l 2ol 845 AatSk= L. paracasei At
o] uif R=of LXFTS & & AT ESH ¥R 27} 50°C o]ioflA= &/do] J4s] olX= &

=
‘gol et oD, of= L. paracasel wAitdt 7l 276 Eoll ade Aol sl Mo dee =

100

VR
VA

40

1/ A\

10 20 30 37 40 50 60 70 80

Relative activity(%)

Reaction temperature(°C)

13 64. Effect of temperature on the activity of the purified gluten degradation enzyme. The
used buffer in the reaction mixtures was 50mM Tris-HCl(pH 7.0).

2) 2281 28] axo] &4 pH

JAIE 540 &/do] A& pHe T2 HESH] Hdll sodium phosphate buffer(pH 5~
Tris-HCl buffer(pH 7~9), sodium carbonate-HCI(pH 9~11)5 20 mM %7} T == A|x5}oq
Fo] AJLof k=98 500m0, AA| &4 200 pQ, 1% casein 7|A80HS 500 p0 A7tsto] 30°Co|A]

20 12

7),
1%

N

22F USAIZ] F 25% TCA 89 300 W2 A7Islol BANGS FAAZCL BRI 3087 A
3 YD AFES 8,000 rpmolH 1582 BURslel AAG 5, P5A Gk BYES AL
-l

D
(@]

&

o =
ot 23 650 YEhd vief o] SR8l wolasd] ke pH 5RE F7KH] AlASH 20 mM
sodium phosphate buffer, 20mM Tris-HCl buffer pH 7oA} o &S UERIC

2 02

- 271 -



100 - I//:I

=]
S

Relative activity(%)
Z

20

3 65. Effect of pH on the activity of the purified gluten degradation enzyme.
The used buffers in the reaction mixtures were 20mM sodium

phosphate buffer(pH 5~7), Tris-HCl buffer(pH 7~9), sodium carbonate-HCl(pH 9~ 11)

3) SDS-PAGES &85t gluten 2of] i8] A @ g4 <hd
7H 228 25 84 =9l (at pH 7 buffer)

ofo]2 #2191l Hitrap SP HP columnit go0]& ZaQl Hitrap Q HP column (GE
healthcare, USA, 5 X 5 mL)o] 20 mM Tris-HCl buffer (pH 7.0)2 HIA|IZ] & sample 1 L=
loadingstal NaClS IMZ gradientst® 00 4 mL/min £+ 2 85560 bmlLA 228 dio} CHERAIO]
Atol=et gagde 4. w8 CI~Cl0nt Al~A10S 2of /et A= 13 660 UERHQIt
EQF I 66AVIA 2, 3, 4vlojlA THiEC] WiEE elstin, TPy it C22 Size Exclusion
ChromatographyS AlA|stgion, 7 ZAik= T 66Do| UERICEH C2-90A4= 100 kDa, C2-109]A]
100, 170 kDa9] Bic = =Rolstact 10 kDa ©o|ste] ¥i=Ex MRSof A7He yeast, beef extraction

o adolch. WA Bl Vo 22 Bsass] Bust Q] thRo] AaAt st Gaol Aolx
8114} Si9ICh AFG3 buffero] pHE 72 AT olex Sole WY BEE A8lel 45
loading St AY Zut ol AHM= THuido] HAEEA] oy, 2ol Ao H&
SRISHAITHH 66A, 17 66B). d5doll pH 79| buffers ARSI, I

S Bo} A} sh Huie] S| pH 7 ojAolnl, - ASHE Tk UMz Agstyict
5gk C22 Size Exclusion Chromatographys AAIsto™, 1 Zut=

2-90M= 100 kDa, C2-100]A4= 100, 170 kDa®] 8HES <kQlIstRiCT.

W
o)
ro o
i

I\
=2
>

[m]

i)

ot oX B 12 wmu ofn rlr
Wy e o
P
N, jo

>
=2
% >
==t
Da)
[n )
1
N
S
d
N
ozl
4A T

|d
o
(op]
(op]
W)
=2
oo
m
i
=
i)
ms
el
@)
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33 66. pH 7.00]4 9] ZFH19] Particle size

|4
o
D
(@))
rlo
o]

AF=0BS Joadingsto] NaClZ gradientsto] ¥Fe 2315
CwEE2 ol ZH9 CI-CI0, Zol2 HHY Al~Al00]H, Tf
* UP(3OX)1} AP LS £t column passE ARESHITH Sup(30X)S AMS
, A, B, ¥ C= lon Exchage ChromatographyE Apgsto] d2 E&lFo|n], D

N
= Ao 281 BEE(C2)2 Size Exclusion Chromatographys AMgsto] A2 23150\t
A _1
=2

rfn

H 7.09] buffer’} A7t

rlo

o

wn

=

T 66A0A 2, 3, 491 fractiono|A] &QlE THlAo] Z2& Fofl5o] e THARIR] &g
i}%}&’iﬂ'ﬂ, 2 Aabs O™ 670 YERQIT. vieF A5t column passof| ARt clear zoneg
Q19] fractionof|A= Aol UERIA] 49ttt E3F C2 fraction2 Size Exclusion
Chromatographyé}ozl A2 C2-99F C2-109] &4 ®3t YEUA] ottt vy 5ol e &4t

1R o
@)

ol

_,d

14
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columni{®] A= AYSHA] il 27 whA U2 7102 AgEo] buffer?] pHE 6.5¢t 85 A| =5}

of 247t A sttt CY sample> A9 C2E gel columnO 2 A2 F2Fo|ct,

33 67. pH 7.0014 258 &35 &4
A : con, sup(40X), C2(2X), column pass(40X)
B : sup, C3, con, C4, C5 (All samples are concentrated by 20 times)
C : C2-9, C2-10, con, C2-12, C2-16 (All samples are concentrated by 5 times)

) 228 &3] a4 €9l (at pH 6.5 and pH 8 buffer)

bufferS pH 7= S50} Rlegeh Aejup 22 7102 buffer?] pHYt 6.59F 82 H7sto] A

At 2uE 1 683 690 LERiIT:. pH 6.59F pH 89] vt R fol oA THido] 2le 9l
. pH 6.59] fraction®] ¥1&7} #HAlo] wet &Qlg]= dieo] I7|7F ARE A4S & 4 it gl
A Ao =7F A2 Z0] fA 1l 24 Fof USS USRI pH 8old= Sol2 1, 2¥ioM =
100kDa®] si=7} 3]ojsHA] B 13 69B). BHE7t &HolEl fractionsS THHAL Baj &8 &H0lsHy)

o}

-
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13 68. pH 6.594] Z fraction 2=El 37]

- Sup : Supernatant, pass : Column pass (All samples are concentrated by 10 times)

I 682 pH 6.59] buffer’t A7 A-5-3 loadingsto] NaClZ gradientsto] ¥h2 2

o Ch Ajo|xZ IS Auolth, ¥EZE ool 2] C3 ~ C7, Gole A AL A2 A6,
A70|H, xFo g ARzl AHS =St column passS ARSI 72 68+ pH 6.59]

buffer7t A7tel AFSoHS Joadingsto] NaClZ gradientsto] 82 B&15.0] ThiAl xlo] =& sHolsh A
solc}. ¥E1ZL ol Ho| C6-CY, S0l 2| AL-Al00]s], HEROR 459, 2L
column passS AREsHICH

13 69. Protein size of each fraction at pH 8.0

Sup : Supernatant, pass : Column pass, mrs : control (All samples are concentrated by 10
times)

2y 540 226

el

5l &4 &Ml (at pH 6.5 and pH 8 buffer)
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C

(0]
i

2

buffer®] pHE 6.5¢} 82 ®§7dsto] A2 a40] 28 Fdff B4d= At 2 709
710 UERACE pH 79] Ze} nlIR| 2 sup(AFSol)at

p
, T2 fractiono|A= #4483 UehfA] oottt Anbsog SDS-PAGEOA] &Qlgl tEizlo

o
rlr

ass(column pass)o|AgF clear zoneo| &

A=A

eSS BF AR sk 84VF ofd Aoz wmuEnh ¢folRyuf golR AYS o|&sto] WA
welstAL stl ot iAol A-hY FAIA0 AYEA] i %EMEN Ozl ez FAEN &
ghEiY A5 Ylolle wixe] disol %7l theoll AwAte] AAadRS0] A binding &0 1ZA}
o] a4y tAMtEE9 bindings oH7] Ttee Aog Atgdt. I 68A0A supi} passe] WHE
= 59 10 kDa ©|5t] SiE:= HiR[/dR2] AAUES0IH, supols+= AlstA UEhd 25~35kDao] SHE

7} passOflA= tjE20] ARl 7218 EH columnofA] loading & T T Ato]=9] EA}=0] binding%
o fractiono]A] &% 23 QAT 4 Qlt UurNQl g4+ VA AAlEA0]7] w0 75 kDa
o] ZloJt], &% size exclusion chromatographys &ofl &AM THiAlS-S Felsto] 243 <

Aoz 4o BYA S RPshs Zlo] Wastt

fjo

=782 2RHdR Fejopdog delo] =t 78 25 (celiac disease)?] ¥ =
A2 2gjotdor I QlthMatsuo et al, 2005). Z2jobd ZARHS] S-SASS Zolstal ALoflA]
FUOR QIASHA] A== AZAY ofu|iit 7] FofishEttal dHA Qe aaw DPPAZE It}
(Battais et al, 2005). o] §4= & 37X} &2iA” =0, NCBIoJA 424l ofojiAl AES Just
biooflAl At A} o2k 83~88kDao2 QIEQIT: 22 7|59 SAUK|EtE URAQb ARo|AIA
dojil sAHT UFEoA A2 8A0] Apo|=7} ¢ F Zlo] dybdo|8z %90 size exclusion
chromatographyS &l 7} dg2 A & of A & 4 U2 ok Egt 0|52 0herd <=
ojLt Atel AioflA Zefsid gaolr & AfolA B2lstlAt she gas UAEOA 22lske A
ojoz 1 oJo|7f 2 Zlog AtgHct

3 70. Activity of gluten degradation enzymes at pH 6.5
A : con, sup, pass

B : Al, A2, con, A6, A7 (All samples are concentrated by 10 times)
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C : C3, C4, Cb, Co, C7, (All samples are concentrated by 10 times)

3 71. Activity of gluten degradation enzymes at pH 8.0
- D.W, sup, pass, MRS (All samples are concentrated by 10 times)

A
B : C6, C7, C8, C9, con (All samples are concentrated by 10 times)
C : Al, A2, A4, A5, A6, con (All samples are concentrated by 10 times)
D : A7, A8, A9, Al0, con (All samples are concentrated by 10 times)
[3RPA &]
1. Lab scale (flask)ollx19] 4tet A5 5518 Hijx] =41 &
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(7F) MRS sfix]oflAfe] Al 7 ;2551 Z3i

M
olr

A& FHE QARIFQl L. paracaseis 1 % ZFElo] 3t9H MRS 8R4 Al Akt 2
£ Jar Fermenter (Kobiotech, Korea)s o]&sto] ZH2F MRS brothoj
F 5ot Wlorsle] 6417 7402 540 nmolld| BUES AAslol AE A
e BASGD, 226 BN 228 89 KA AdF B § 279 g S AlRs

7rE g AZd 519 on, vl dilution solutiony} Aojz1l gluten microwell plateo]] 100 ul
22519 th. microwell2 plate shakerofA] 60% 8|S . microwell®] A= W]l wash
solution© 2 A ¥1 A|AsIYcH T12]1 anti-gliadin peroxidase conjugate (monoclonal antibody)S
100 ul 55t 308 =9 plate shakerofA] viYdst%th wash solutiong o]83sf Al B AAISH T,
TMB substrate 100 ulS 25t HEsH HfZoj|A] stripS £835] Aoj&9ct AreofA 30 & vfjofst

5. stop solution 50 ulE E&5t1 85| Aoj&9rt. 450 nmojjA I =S £A4519C

2% oHE JARFSRQl L. paracasei® NE/JES AT A ©HALES 275 Yol 1%
yeast extract, 0.1% ammonium citrateS 3tSsF 7|2 8jx]o]] 0.5%2] sucrose, fructose, glucose,

galactose 52 7HzF A7tsto] 30°COIA] 24A17F iOF & 540 nmoj|A] E4 =2 £A5t0] NmAA L 2
28 Bss0] 7 948 S 5|A EbAYo @ AMASHACT

T

(2) 2

oo

2t

(7F) MRS gix|oflAfe] Al 4% 51 255 23l

M
olr

L. paracaseiz 1 % =FI0] F-RH MRS HiX[JoA9] S EAS RARE 21 2~ 72
off UeRht uiel Zo] Al 972 v 24417t cell OD 1.872 UEpGon, 228 Fafis2 48 ARt
Q.

of o) 45% F= ellEls 202 Utk me A7) AFg 2RH AR§YY 45% El7t YoldL
o 4 919t
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m Cell growth

25

2
15
) I I
0 —
& 12 18 24 36

]

Cell OD{540 nm}

Incubation Time (hr)

(A)

50
45

g?: 40

T 35

2

E 30

= 25

oo 20

[+1]

T 15

g 10

S

= s

TR - N

0 & 12 18 24 36 3
Incubation time(hr)
(B)
3 72. 1% 258 3 MRSOIA L. paracasei®] M= /g7 9 228 Folls

5% 8 ARl Lo paracasei®] NE/73S fiet AA ©adg Z2AsH] sl 1%
yeast extract, 0.1% ammonium citrateS 85t 7] 8fx|o] 0.5%2] sucrose, fructose, glucose,
galactose 52 27 7d7Fsto] 30°ColA] 48A1%F BiSF £ 540 nmojlA SEE=E F4sto]l M=t 2
28l Roliso] P 943t F2 AR stagioR ANt 13 73] Uend ujel o] Etage] 5
2ol wlet AlE RS 3A Aot ] ggton], 22 v‘i—ﬁﬂ% GIA] 43 ~ 48 % AT 2 Aol
UFERA] ookt E3h glucose2 BFAYO0R AMRSIYS 749 MRS HjA|2 ARRSH Zlup Zto] Z2E
ol 48% B2 AR UERden, of2ish Ao ZAsto] HAa¥oz= glucoses A7Y5HA
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m Cell growth

3
— 25
£
C 2
L]
& o1s
S
[
O 1
W 05
J

]

MR3 Sucrose Fructosr glucose Galactose

Incubation Time (hr)

(A)

50

48
T
=
E 42
E 40
oo 38
i8]
= 36
=
7] 34
o
= 3
]

30

MRS Sucrose Fructosr glucose Galactose

Incubation time(hr)

(B)

L. paracasei #59] ME/JFZ gt 2A Fr1HAUS A75H] Yol 1% yeast extract,
0.5% glucose, 0.05% Potassium dihydrogen phosphate, 0.2% Dipotassium phosphate, 0.02%
Magnesium sulfate2 A% 7]28X]of] 0.1%9] (NH4),HPO4Diammonium phosphate), NH4H,PO,
(Ammonium dehydrated phosphate), NH/NOs(Ammonium nitrate), NaNOs(sodium nitrate), KNO;
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(Potassium nitrate)S ZzF A7}stal 30°CollA] 48 AJIZF 8 & 540 nmojA] SL =S EAX5t0] N
B R 2FH Follee Blustith ESE RUE4A9Y dYS Fotr] fste] 1% ammonium
citrate, 0.5% glucose, 0.05% Potassium dihydrogen phosphate, 0.2% Dipotassium phosphate,
0.02% Magnesium sulfate2 = 7]2ujx]of] 0.1%2] Tryptone, Protose peptone, Poly peptone,
Meat extracts?] 718492 A7Isto] 35°ColA 2441 B & 540 nmoA FF=5 F4sto] 7

VAYS ARIA e OIEZT AEYY L 29 Lol $4L ulwstg

j iy

(2) 48 2%
1 771 % 771 Aot gE fAt A R 258 29l

L. paracasei v+59] N2/3%< ¢Ier &A 718493 2745H] sl 1% yeast extract,
0.5% glucose, 0.05% Potassium dihydrogen phosphate, 0.2% Dipotassium phosphate, 0.02%
Magnesium sulfate2 4= 7] 28x]o] 0.1%2] (NH4),HPO4Diammonium phosphate), NH4H,PO,4
(Ammonium dehydrated phosphate), NHsNOs(Ammonium nitrate), NaNOs(sodium nitrate), KNO3
(Potassium nitrate)S 242} A7tstaL 30°CollA 48A1ZF viYF & 540 nmojA F3=5 F7dst 7712
AUS AN gL ORI MEAY L 228 Ballsg vl@siginh. 713 740] et ujel 2
of 27 maYe Ego] meb Am AL 2 Ao Uehjx] ggtor}, 22el wajse

=
(NH4),HPO4(Diammonium phosphate)S AF&st Ayt oF 656% =38 EijsS YUERICH, o=

2T o= IA—
(NHz);HPO4 O3l 2281 Foll a49] Aito] W2 doF= tlilts A2 & 4 Aot
m Cell growth
3
— 25
£
L 2
[
15
=l
'S 1
w05
L
0
(NH4)2HPOS  MNHEHZPO4 NHANO3 NaN03 KNO3

Inorganic nitrogen

(A)
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70
65

60

55
50
4
4
3
30

(NH2)2HPO4  NH3H2PO4 NHANO3 NaNO3 KNOS3
Inorganic nitrogen

(B)

3y 74, 77] 249 70 ©E L. paracasei®] M dF R =2

=] Ln

Gluten degradation(%)

=] W
OHF

M

Est 97 AAYY HJAS dolH 7] ste] 1% ammonium citrate, 0.5% glucose, 0.05%
Potassium dihydrogen phosphate, 0.2% Dipotassium phosphate, 0.02% Magnesium sulfate=2 -
el 7)12u)x]of] 0.1%2] Tryptone, peptone, Poly peptone, Meat extractS9] S7|80AY-S A7fst
o] 30°CollAf 48AIZF HiF 2 540 nmolA FFE=E 5t fU|dAYS AV %2 tiaddt 9
N2dd 2 258 Folis 2S4S vlastlth. 23 750 Uehd vie} o] /7] B4 7o T2t
M= g2 2.47 ~ 2.69 FE==2 MRS Hix|o] vlsl 7ol = UErHth ot 228 Zallse %ol
&= MRS Bfx]o] v]5te] 48 ~ 75 % F2E wFllsS UEHH, o= fitdo] R7184ads A ol&

goam NE A% E5] 228 B it a0 943e Uepdc,

m Cell growth

MRS Tryptone peptone Poly peptone  Meat extract

[nel
Ln W

[

Cell OD{540 nm)

=
in

=]

Organic Nitrogen

(A)
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70

65
B0
55
50
45
a0
35
30

MRS Tryptone peptone Poly peptone Meat extract
Organic nitrogen

(B)

Jd 75, 971 Aade] S50 T L. paracasei?] MIE 47 L ZFE

Gluten degradation(%)

Me
=IOL_I‘
olr

o ¥l & U 7] pH| HF A7 PAY

(1) 4 g%

—_

L. paracasei w32 N2/dg= At 8 24 (2%, pH)E Z275t7] sl MRS vzl <
22 AE T gt 20A vidste] MRS ERlstelth. WA HiY HRRE AR5 sl
MRS HJX] 100 mlo]] HujQFol 1%S A&Esto] 25°C, 30°C, 37°C, 40°C Z+ %of 24A]7F wjQFstgict.
vk Mub ujoF 59] ODgpott At s £A5 0] MEAALS &01stict. 5t ujek 2|8 pHE ZA 5}
7] $Jsll pH 3% pH 107}x] ZF pH 1 ©9= MRSHX|E A|Z5k3ich. 2F pH MRS 100 mlof 7Zule
W 1% ALorL 37°Co|A 24A1F HiY 6} ot oY At iy 29| ODew w4 oS 5745t Al
LS Dskolth Aol 7P 4%t 29 pHE A Ui 2%, 2|A Hief pHE AR5

OE—|1_

41

oot

(2) 2 At

Lactobacillus paracasei strain R094 T_F—,—_J N 27 95t HH%k 274 (2%, pH)2 2
7] $fsll MRS x| 455 A& & 2=t pHE Z2jste Bidsiy, s & A= &elst
ct. 8y AAws AXSH] QJsh 25°C, 30°C, 37°C, 40°C Z o] 24A17F wikstgict. whek
Bl 29 ODgoostl} Aotg F4sto] A= &Rlsiit. 2 761t & 10 Uehd viet 2ol 3
T°CoAlA M2/d7ol 7 St &Rl sttt 30°CHE] 37°CAto]] R0 Ao} AdAfol 27t
Sl AZ &9 ottt Eot vif 2| pHE Z4sH] sl pH 3 ~ pH 10 2} pHojl 37°CollA 24A1t

E

ulesSIsich. vl Rt uiey 30 ODendleh W42 H7stol MEPe 2SI 13 769 & 2




ol UEpet viep 2ol pH7oHe] Aol Th 9
ol 22}

L

o}

(OIS
A 94l

AsLO
Qpehg &9l

Qi o= B¢l slgloLt pH5 nlgtolt} pHg
A gelstont. Amgaol 7}

Istic. p
E bR

st 37°Cet pH72 2|A wjof &

L ()

5HE1 pH87IAI= Al %
N|EO] Ao okt A5l
T, A "joF pHz AMA5HY

B 1 Y 250 g NE/JZ H]i (ODgo)
X zrE OD3t 25C 30C 37C 40C
Oh 0.047 0.044 0.045 0.05
0OD600
24h 1.791 2.063 2.129 1.703
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47 Hlal (e

)

B 2. £7] pHO| & A2/37 vl (ODgoo)
AZ8 OD#t pH3 pH4 pHb pH6 pH7 pH8 pHI pH10
Oh 0.068 0.07 0.054 0.053 0.052 0.049 0.038 0.021
0OD600
24h 0.113 0.727 2.118 2.26 2.284 2.259 1.905 0.233

>
[
()
ot
i)

7}. 0, @ agitationo]] T2 QARG AJAF =R

(1) Ofo]3.2 #E(micro-bubble) A%

0Ae Al sl wax Ul impellero] 03t agitationolut 37]9] et

o]‘ 3110 E

“ oy

thebA 0jAE9] 1T HiFat product

Qsh o] met Ao} AgE NS} AT QU
of Wk S YaAE TAIZE Bl o) B NS siAE sl 229 A FFol
ohe FRolch UWAOR WIS HWIOIA THES] A FFL UL BNSE, 3132
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F2 olof st o1h OAES WY YE we) Ul AEkge %7& 1 maige
SHS AT Ik 98 B AWM B71E 9% U v A9 A
ool B S D WA BIEIT B AYERS UE HANZEEE A A9

€ =2 olHA] vlg A2 A siES S A FE= oAls] siAslokts =R & 3}Uroldr.

jlo

(2) A B A] Olo] 22 Wi MG W AARES Bk mnt

ifls
of
U
o
Hir
rlo
>

HiFE W ofo]3= H E AAEEES 7= Ofo]3= ¥E S0z Qlsh nlidE i
Gl 2REE oUA] B8-S A #1F of2t product?] gAY S Bagh Fadh aflojrt
= BRI 7ag A U 371 & 4014 AMAIE et o] thefer e spargers o
stof TEHAL (35 BlE 3710 600 im We]), &Y PRI w2 et JEfY] impellers
0] g35to] O] FojAH(wHHS: 0~1,200 RPM), 7] vif7|9] wit2 EefmE FH(RYHE 5
5719 =g o5l o] FofAl

Gas exhaust

o
N
\ = Sparger

(3) ofo] 22 #|E(micro-bubble) ZFZ]Q] 7

sj7lo] ofol 2zl WARAE MEH] YA WAl ole] MRS Tefstel WAIE
ARl QlojAl AatE Aghe 1ot seS stk DATTYAIY] A £oke ofe) 1 83t 2
ct.
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A3l

| (Socket) |
2713
PR (Air Nozzle) |

[Z7 |x1|:}xrxl

@lr Impeﬁer

EELHE ‘o"”"xl)
(MicroBubble Impeller) —¢

e o ] I_
LolRe O%‘%% skl }Eﬂ—l U}Olqi‘ﬂ‘ﬂ RS & 9RS shEA] ofo]

oto] 3245 AJ/d%FA](Master Model)
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19 80. miolaz e AR A2t

19 8L mpola® WE WA A g =
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__oL

(micro-bubble)

\=]
=

(4) Ofo]522 o

I

(KLa, h-1)

e Alg

(7h &84 23hsE(Cs0, mg/L) &

(50 =(Cs — Gexp(—KLa O

Ct=
Z(mg/L)

D AT A SEAA FE(mg/L)
Al4=min ")

o17] ol A

G

S22 X35 S(Csepp, mE/L)

ef

Ay

N

Y 3

<]
il

e

A
pul
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(Cs50099= (5001 X (Cs2/Csr) X (Ps/P)
of 7] 0l A
Cscoy © FF JEfolA Y] 8344 E3s Z(mg/l)
Csp :20 ColAe] &&44 Eshs=(mg/l)
Csp : T CoAe &&4ka X35 =(mg/l)
Ps : &% Ao di7]tkPa)
P A th719HkPa)
o). EF AARAY ASKLa20, h )

7holl Al ek ARG Alg FoE Ty Aol whet ALEth

Kan=Kar- 6 “7

2} % AAADEHSOTR, kgh)

Kiaw % CounBt@ AHE31 Th& Aol me} Askaick
SOTR=V XKiaxn X Csei

7] A

WNBer FEHEE F SU1FE S48 te Yol wE Atttk

Woe=p XQnx0.232
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of 7] ol A
Woo @ Ak &g 3Hkg/h)
Aele] 27U S (kg/m’)
BEHE S % E7]%m’h)

7 % Aael ¥

B
N

0
On :3
0.232 :

=<

== =
& acls
v [e]
) =3

=]
R

=

AT

+ e 28C0TE, %)

w3

ghol mho| A Ak Fho 2 Tt Ao wet AlLkgiet

SOTE = (SOTR/Wo2) X 100

o 7)0l14

SOTE : B2 A2dw E&(%)

Woe @ AH4a F-gF3Hkg/h)

O 71& Wiz 9 vlo|a2HE BEzo| T 71X Fuo| WEzE At 7k Wopzs £24
2% ZAee] 9 4g AR ALATESS AN ALALES HolEE ofz) Eo Lehy
Aok =H vzl A4H vlo|a=ME Fejo] g g=ibae] Walsl A7 T fENL W
£2 a9 ANBRL.

B 3. 8&4A 4 HoJg|(Case 1)

A (%gD,% (I%Sg‘,f) Inl(Cs-CE)/(Cs-CO)] “n[(Cs-CE/(Cs-CO)]
0 0.0 11.9 0.0000 0.0000
2 53 0.6 -0.5895 0.5895
4 0.4 55 -0.7718 0.7718
6 7.1 4.8 -0.9079 0.9079
8 7.7 4.2 -1.0415 1.0415
10 9.1 2.8 -1.4469 1.4469
12 91 2.8 -1.4469 1.4469
14 9.2 2.7 -1.4833 1.4833
16 9.4 2.5 -1.5602 1.5602
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18 9.6 2.3 -1.6436 1.6436
20 9.6 2.3 -1.6436 1.6436
22 9.9 2.0 -1.7834 1.7834
24 9.9 2.0 -1.7834 1.7834
26 9.9 2.0 -1.7834 1.7834
28 10.0 1.9 -1.8347 1.8347
30 10.1 1.8 -1.8888 1.8888
35 10.3 1.6 -2.0065 2.0065
40 10.5 14 -2.1401 2.1401
45 10.6 1.3 -2.2142 2.2142
50 10.9 1.0 -2.4765 2.4765
95 11.0 0.9 -2.9819 2.5819
60 11.1 0.8 -2.6997 2.6997
70 11.3 0.6 -2.9874 2.9874
80 11.4 0.5 -3.1697 3.1697
90 11.5 0.4 -3.3928 3.3928
100 11.5 0.4 -3.3928 3.3928
110 11.5 0.4 -3.3928 3.3928
120 11.5 0.4 -3.3928 3.3928

15.0

12.0

3 90

E
p:

E 6.0

3.0

0.0

o 20 40 60 80 100 120
Al ZHmin)
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4 £344

o v u

6.0

-~
o

-In{{Cs-Ct)/Cs)
[97]
=}

P
o

1.0

y = 0.0396x

0.0

R? = 0.3438
20 40 &0 80 100 120
Al ZHmin)
O 84, Ao g Z3; 8F4EA O] 4bA WS (CASE 1)

7 Ho]g(Case 2)

A (%g,% (I%fg‘,f) In{(Cs~CH/(Cs-CO)] —in[(Cs-COI(Cs~CO)]
0 0.0 11.9 (0.0000 (0.0000
2 3.2 8.7 -0.3132 0.3132
4 3.6 8.3 -0.3579 0.3579
6 43 7.6 -0.4484 0.4484
8 5.2 6.7 -0.5744 0.5744
10 5.8 6.1 -0.6682 0.6682
12 6.3 5.6 -0.7538 0.7538
14 6.7 5.2 -0.8279 0.8279
16 7.1 4.8 -0.9079 0.9079
18 7.6 43 -1.0179 1.0179
20 7.7 4.2 -1.0415 1.0415
22 7.8 41 -1.0656 1.0656
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24 79 4.0 -1.0902 1.0902
26 8.0 3.9 -1.1156 1.1156
28 8.1 3.8 -1.1415 1.1415
30 8.2 3.7 -1.1682 1.1682
35 8.3 3.6 -1.1956 1.1956
40 8.4 3.5 -1.2238 1.2238
45 8.5 34 -1.2528 1.2528
50 8.5 34 -1.2528 1.2528
55 8.5 34 -1.2528 1.2528
60 8.6 3.3 -1.2826 1.2826
70 8.6 3.3 -1.2826 1.2826
80 8.7 3.2 -1.3134 1.3134
90 8.7 3.2 -1.3134 1.3134
100 8.7 3.2 -1.3134 1.3134
110 8.7 3.2 -1.3134 1.3134
120 8.7 3.2 -1.3134 1.3134
15.0
12.0
% 3.0
E
LY
40
o 60
(=]
3.0
0.0
o 20 40 &0 80 100 120
AlZHmin)

2l 85, AJ7to] e 8&AA ¥iE) (Ujo] 12HE WFX)
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6.0

y = 0.0396x
R =0.3438

IS
o

-In{{Cs-Ct)ACs)
[¥%]
=}

P
o

1.0

0.0
60 80 100 120

A ZHmin)

=
)
=]
8

1 86. Aol mhE et FEARA OfjH] AbA Wels (Ulo]I2HE Wax)

nzu3 B9 XA vlo|T2YE vrg xo| ALsto] 7+ A7ho] =
T 7] 8FEAA =5 0 mg/LofA ARG 28 S 3.2, 68 S 4.3 mg/Lo] =59 o 120

E}j’é T
2 WS 3 AT §EAL 5L 8.7 me/LE Uehgrl,

5) ofo|A2HE HFxRo|A L. paracasei Wi

7180 dtgx U Olo|FA2HE e XA L. paracasers vjYst Ayt 7 871 o] 7] b

1t FIAY Az T Aeolle Aol7t gldlen, o] tldEo] sidehdel Alsshk= Z7Ikko)7] o
wo 2 HWaETh i 10 ARE SRE = HiY £59f Apol7t UERY] AJAFSEIT). B AIRE 15 o] %
ol AMl29] /4740l stationary phaseo] ZIUgo] wet Almo] = AR FAIEJCH o= HiA]
U Q2o 14=97] fleos wuHEoh it ofo]lizws Yars Y P V&Y ¥R

o] wls WA oF 3 AN A= HEY 4 lSS Uk
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72l 87, 7]1& vtz 9 ulo]32 B AX|2 0|83t [. paracasei®] BJYF

7} 9ArE Wk WX A BRle B3 nBE EY 712 A

P A ZA 18 Haxo F2H Wa fitee] AIRIE A2 Yol Algulxle] RS
AZgolint. wefa] of2igt Al8HR|Q] x/do] pilot scaleoA] MRS brothl {FARE At 45 UE
WAl Brketglet. fAE 2 B2t AHAIE7E Aaks dodt

AHAHEA At MRS broth2 BjFst th&2(MRS broth)e] 97 4= 1 x 10" cfu/mL2
Hrte]Qlon], AQuiR| 2 wiost A (ARHEIA])] SAE = 5 X 10" cfu/mLO2 HIHE T

17). SRABA7|HE 53 fA & ‘07}7;34% MRS broth& 83t TiRHMRS broth)o] Akt
2% 13 % 10" cfu/mL2 F71E]Qlon], Al8uix]2 ufjorst
cfu/mLO 2 F7IE|QICH 1Y 18). oA AN At QL
t AAIEA2 AE2 AFste] Bi2 EAo] 7hsolAlTE FRIRAZ Mo R0 AME Ao AJZto] AQE]
o] zfo|7} AYSt Zlor W) SIX|E A EA I FAAFREA7|He] Aut BF Iy FHA]

of sigsl= gAkF 4 1 % 10" cfu/mLo]l =Zsgct.

o

AFZABHIR])O] QAtE 4& 1 x 10°

£3 $A2W} Yolat ol %
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19 88 At MY HiA R FdHe % uEE Mrle BH A )
15

A. MRS broth= =l

. 258 da {4 RS AL

1) Lab scaleo]|A]9] AJX||= A§At

=258 2a U AZRE L. paracaseil] AEetE oM 1AM Q2 Lab scaledfA 2 L Hax
S o]&sto] et RAtdtol tiet AlAlE ZHEo] et 712AR1 S eolstitt o] o AREH i
= MRS HjA|S AFEsHEOn, 2L WERN seed culturedt AFS 16A17H50H BiFstgit kA
AL 37°C, shaking 27102 S Iy ZcH 2 19). & ujfo] £8% & SQAMAS Ealsh7] 93]
BigS AdEsiditt. fdweld ANE (AR sEE2A(5% skim milk)7F 28 Eet 40
e A|ZCh o]% -30°C(180min), -20°C(300min), -20°C(300min), -10°C(300min), -10°C(300min),
0°C(300min), 0°C(300min), 10°C(300min), 10°C(300min), 20°C(8-A]) £710z2 oF 247t =AARSIY

()

M

& A7 £ 1069 go2 QA L 2.66 x10" CFU/go|glon], t}2 n]ig=o] ojst
of. 3 2™ofA UERH Bie} o] MacConkey agarofAl ofF# u]AEo] YEHA] ok
oM AlF HRE UL R AEHA 4SS skt 2d 20). £5F ol fARE

O Lab scaleo|A] AJatel 226 dtg OARHAIA|E)Q] EA
o O 41266 x10" CFU/g, 10.69 g
* colony A : @2 H|o]X]~ I
* colony A} : oFF AlF

e colony HEf
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colony®] A : smooth colony (ZHE 7%l2h

- colony?] @&} : circular colony (¥¥)

colony?] 1% : convex colony (&
- colony9] 7P : serrate (THAd
e Gram stain : 22 7H49] 15 4 &0

» MacConkey agar : AU+ 0]AS

A
ofo
N

?“ﬂﬁﬂ ) o7 E2(1.61) 7 23 @RE) 5ZAZ E8 L
e |t e ¢ ; =
' 160mL A% 27} mix(2A7] 42)
A7 EE - B skim mille 7} - 21069575
} }
¢ saaz" FET
{07 e i e
(main culture) FE3AZ 7Rk 29
—#jSF=A: 10% CO,, 37T,
1643, chaking
Ak 1oy <F A EED i ZAAZR> {AF A
1% 89, Lab scaled| A1) ZFdl W AR AE) ABALHA
<A A & 2 o9 gl

13 90. Lab scaledl| A1) AlA|E H7}
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(2) Pilot scaleo|A9] 228l Brg GARHA|AIE) A

84T scale(pilot scale)ollqo] 228l Ha fAlt AlAE A2 5 1095 F# stou
2017.10.30. 71& £ 113] AAsto] 2|ER 082 2= QAN & R D)
Aol 228 T faketo] ik O3 919F 2ol 0.5 war] B, AE8iR] Bt fakt S
o seed culture-sub culture #H|), SAMF BJOK241]71), YAEE], TAH A AV, =427%, =4
Nz 8 & A 2 F7E H B =l 271 29A] AL >

IAF ARIE] 4% 358 0r Alad AREY & A2 10 kg olgled, Rilt £+ 1 x
10" CFU/g2 @RIt} 25 AHZolAe) A Wy e BRLA] oggront, 2asts §
2ol =FSHA] Zoiith O o]z BidERIM 2ExE MM FA|Z HHE|o] 0] AlX|
AL Bgtsto] AAIsHICt,

ol% 2-10%F AHIE NN APEo] &
o ABAIRI] AT U4, Ol $HI U oofu 2e Ciofst delo AHIE Aol Aot

o}

Ir

alla]

AL AIHIE gAte] A9 slsdor Aad ANE & AL of 2 kgO® FAMF 4k
4.65 x 10" CFU/go.2 &Eu] Bast fAld 4 1 x 10° CFU/g ti¥] BEAo] TQalgct wgt
Gram staini} MacConkey agarofl] gl B9d ojdas st 2at fakd o]f9] o] F(£&)9] o]
HEe WEER ot Pilot scaleolXe] 22 wE 9Age] A5 AMET Wk 17 22-230]

LFERRSIC

O Pilot scaleof|A] AAtel 228 8t OARF(A|A|E)Q] EA
« QAMF 41 465 x10° CFU/g, 2 kg (1 X10° CFU/g, 91 kg AX 7}5)
+ colony A : @& Hjo]x]~ FAY
* colony HA} @ &F A]Z
* colony PEf

colony®] A : smooth colony (ZHg A2}

- colony?] @&j : circular colony (¥3)
colony?] 1% : convex colony (2% £7])

- colony®] 7}IAH] : serrate (TE EU29))
o Gram stain : 22Y 9] 15 + &9l

» MacConkey agar : AU+ 0]7AS
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o

% 91. pilot scaleof|x9] =28l Wa GARHAIA

1% 92. pilot scaleel] 41 <]
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719 93 pilot scaledl| A o] 258l g FAHFY] HF AAIE HUt
A. Gram stain, B. -2kt e}, C. -2kt 9= H7HMRS agar), D. MacConkey agar

4. $2U% 579 T

o

7t 2o M7

(1) 29 9d

(1) AatAlS] Alzet HEAG AL

L. paracasers MRS BiX|oA 18 ~ 20 A|F vlqfotal ArlEefsto] ATt &4asteitt. ol4
= #Ao] QPYA|R 0.5% glutamate, 0.5% ascorbate®} 2% sucroseZ 3185t 10% skim milk 88
7+ 10% wheyol] 217} &etst 5] EA7ARSI] 10" CFU/gdl AlE oA 9US RI&sIACE Al A

ﬂ‘;{ﬂ% 4°C9]' 3O°COﬂ/\1 7—,}7—,} E%@]‘ﬁ}ﬂ }\(])']Z‘i—%i/\'] }\]EDJ A(])-]ﬂ-xﬂg E—“T—}E}% _75_}\]_3]_ q_

2
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(W) 521x22 flet FEA (BaA)Y A4

L. paracaseis MRS A vjx|o]] A&sto] 30°CollA 18~20 AlZF &9t AR] wjofsto] At

LIS

49 Hw7t 10°~10" CFU/mo] Elw2 siich vjgdsl SAFS T W AAstT SAMFO] S}

T T =

10" CFU/m07} == 77t 10% sorbitol, 10% glycerol, 10% skim milk £ 2% sucrose, 0.5%

ascorbate?} 0.5% glutamateS 3HS-st 10% skim milks A7fotl #UsHA wEtst & =72 7HAXs}t

ot AlRE AN 2U2 ZF7F 4°Cet 30°CollA] HatstHA] AlE8-5 S4sH3tt.
(Th 7157 2A polymer 2 A (E5A)Q] 17

MRS o] H}x|o] H%st0] 30°CoIA 18~20 AIZH S0t x| vjofete] GAMZY] w7} 10°~
10" CFU/mt =2 3 %, polymerS A7Isto] L. paracaseis 717+ 10% PEG, 2% gelatin, 2%
starch, 2% dextranS 7Z7tsto] 30 E7F wBIHA] L. paracaser2 coatingstil TFA] 0.5%
ascorbate?t 0.5% glutamateS 395t 10% skim milkS A7fsto] =72 7AXRsHYTH o]eb o] L.

o
paracasei®] 3% Wiol] olsf AMxrd 22 247 4°CY 30°CoflA HstHA AEe2 45T

(1) 2

o%

2t
(b WA} Axot BEY £}

L. paracaseiS MRS HiX|o|A] 18 ~ 20 A|ZF vt A4S 3435t &, 0.5% glutamate,
0.5% ascorbate, 2% sucroseS 535t 10% skim milket 10% whey 80Hof 7k7kS

22ke #
7Azsto] 107 viable cells/gQl A1 AJatA] YULS AlxEstCt 4°Cet 30°ColA BakstHA BESS
ZARSH Au}, A B8 30°Colq Brks 4°ColA Aste 49 BEGo] Z7hstgon, PR EA
Fe 49 ARl BENL He 57}
StOICH I 94). ®3t AJ@A] Yo PYAIZ whey Erhe skim mikS ARgsHe 720 A

.
wERS F/A 4 Aot

o1 52

ofr

0.5% glutamate, 0.5% ascorbate?} 2% sucrose 52 3HS
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1e+10

E
—_
S
Lo
=
2 1e+9
B+
=
=
=
=
[ [
(=]
L W
O whey+s
le+d .
0 5 0 5 20 25
Time(day)
2 94, =2 HSA 550 9ISt L. paracasei?] NE &%

(W) 527125 Yst H3A|9 MA]

L. paracasei®l ARP3 57 7Fs4e A 9stol BT Pz §2 A5 0] 52
HoA| gt Al R AR BEG Het dele 485ttt L. paracaseig MRS HiA]of] 7
5to], 30°ColA 18~20 AIRF EQF AR Bistel o] st oF 10 CFU/mio] El== shoict
Bl At & ¥ AAshL 52 BeAlE AViste] ddstAl wukeh & 52 Axsto] 4CojA]
BaetHA AR S-S SAstect 1 ZAnb glycerolo]y sorbitol Bth 0.5% glutamate, 0.5%

ascorbate?} 2% sucrose©] 3HS-E skim milkE AFESH= Zlo] §upAo|9itH a1 95).

le+10 —
E
)
L le+9 —
e
g
P4
8 ters -
Q
é ® skim
m  skim+ A
le+7 A Glycerol
v  Sorbitol
1e+6 | | | | | | | |
0 2 4 6 8 10 12 14 16
Preservation Time(day)
3 95. L. paracasei?] sZ41%R Al ttget IRA| ot AE &t
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(h 71573 A3~ polymer B A9 A7

AR BE Al MEES F7H717] Yol st polymers A7tste] 28 AAbAS AR
Stal 4°ColA] EolHA 2 7iE 50 ESS FAt 22 oatmgKﬂEH gelating ARESH 749 2
i =9F 95% o]Ak9] viabilityS 9-X|5199 00, gelatin ﬂr S AF8SH 74Q HE 2 7Y $ 80%

o
ol49] viabilityS FAZC =N T Ao BEHS FIHIA 4 9

2
2
|4
o
S

@ le+11 [~

=)

o 1e+10 |-

)

N

s

n let9

]

]

)

) —&— Skim

3 le+8 |- —&— Skim+Starch

8 —a— Skim+ PEG

> —w— Skim+Gelatin
—&— Skim+Dextran

let7

| | | | | | |

0 10 20 30 40 50 60 70

Preservation Time(day)

3% 96. L. paracasei®] 5271x Al Orfst IEA0] o5t A= gt

de TAE A4k Al Pk BAlER 2o 284 ©uidolt. 2& gliadin(2d 97
A)xt glutenin(2 97(B)) 2.2 LAE|o] 9lon gliading EA}2Fo] 30,000 ~80,000 Dac]1, glutenin
< oM Da Fed. 2769 gliading FF-E0] §dH5h glutenine 28T, A'goA 82t

&2 ke A2 glutenino|t}. WehA|, YIRS =at 286t F2jod(gliadin)y} =-F8d(Glutenin)
| Addst 2282 97 (O)2 F/dsiH, 258 T 5 Fejotde A/dat Aol ol 2%

Hd2 2354e 7HRAL ot o] 2 79 Eeido] 271 SRl o= Ahshe Hlgol oeA doth
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U Giladin, glutenin ¥ gluten

=]
A=

S

= 97.

I

43 o

Efso]

tol 2

X5
bolch. Aso] A% A U}

=
3

= 30 g

i)

=
=

d

449
o] WAL

|

E’__F‘F\;i

=

s

o 72w

)

=]
o

=)ol 4

@_

ct. o] "WHHE 75°CY| Dry oven (DO-42, HYSC,

A

5o}49] Glutomatic(MHK TRADING, PERTEN, A&

il

21914

Z|

e

H| Glutomatic

+

TAO
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(2) A 2L paracaseid] ¥ AT & =28 F3llE AD)

L. paracaseio] tist £]A9] v =71
ol 326 Bolge St wjakone] A
3t & 25°C, 35°CollA 24417 %735ttt &7 uh
dojil S FFHNE 75°CollA 3At x5

18A)1Z7T 0.2 14A|7FEE] 22A17FK] 247 J?ﬂgi
vt e *1 100% ®H=of ﬂﬂo}@l

ol

e
. T
e
2

tlo

o = =
2Eo] Bl go g =olsteitt A3 ZAiut L. paracasei 9 —Er%HgO] 85.41% = D}§ type strain®] &
At & 7V =2 Wollee Ald Aoz =l HQIth. L. paracasei®] A7 HiPART FA] 18A1TC0=

14-227] ¥} 2t 18A1§ HOR IV e F2H o8 HYUCHE 6). ST 94| 18ARF vl

SR

e
o
_tﬂ
£
=]
-

=2 100. v AIRME L. paracasel BjQFeRo] ArS-oH
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HF2S Sample AEZFH(Q) 23l &
) =7 1.85 0.00

L. paracasei 0.82 55.68

L. acidopillus KCTC3145 1.18 36.22

L. casel KCTC 3109 117 36.76

L. paracasei KCTC 3510 0.95 48.64

L. delbrueckii spp bulgaricu

e 1.36 26.49

25¢C L. helveticus KCTC 3545 1.47 20.54
L. fermentu KCTC 3112 1.28 30.81

L. plantarum KCTC 3108 1.08 41.62

L. rhamnosus KCTC 13088 0.99 46.49

Lc. lactis KCTC 3769 1.54 16.76

S. thermophilus KCTC 3658 1.04 43.78

B. animalis ssp. lactis KCTC 5854 111 40.0

) =7 1.85 0.00

L. paracasei 0.27 85.41

L. acidopillus KCTC3145 0.97 47.57

L. casel KCTC 3109 0.68 63.24

L. paracasel KCTC 3510 0.47 74.59

L. delbrueckii spp bulgaricu

Kereasss LS 0.68 63.24

35T L. helveticus KCTC 3545 0.87 52.97
L. fermentu KCTC 3112 0.75 59.45

L. plantarum KCTC 3108 0.66 64.32

L. rhamnosus KCTC 13088 0.42 77.29

Lc. lactis KCTC 3769 0.65 64.86

S. thermophilus KCTC 3658 0.47 74.59

B. animalis ssp. lactis KCTC 5854 0.87 52.97

a5 101, Heio] g3 Fjd AR=+H
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B 7. L. paracasei®] =238 2531 &4

B FAIZE SAZE AR=2574 @ 23l &%) =
o= 1.85 0.00
14 1.27 31.35
16 1.33 28.11
25C -
18 1.01 4541
20 1.18 36.22
22 1.22 34.05
o = 1.85 0.00 -
14 0.9 51.35 1.736
16 1.05 43.24 1.801
35T
18 0.17 90.81 1.890
20 0.3 83.78 1.849
22 0.76 58.92 1.768

a9 102. 35°CoflN 7 v SR8 &5, siddY) SE=(%)

M
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. 254 ¥a Ag(AAIE) A8 1R 279 80sd #4248 8t

(7D GRAS 1 9%, AE& QA# 1059 £F 35 24

E{(Korean Collection for Type Culture)oj|A]
o] vlofetn FulstEon 1 SRt & 89 2
ArHL. paracasel)~ pilot saleof|A] ABARE]

[e)
T I
dts= B7Istol & 7la/id ARl 228 Wa fAHL

e

(@)
=
>
n
ro,
%)
1>
]

0
do
g 12
EN
rlo
=~
—J
(@)
—
oX
o
N
Ra)
r (o]
=

paracase)?] 2F8 o5 4272 B7ISILAL 5H.

|t

=58 Folls 7ol 9 FdE 1059 fAY 2 Vle7iEe] Al =28 Y

ArH(L. paracasen® £4-& mjolstilA} gram stain, -9ANF HiE BiA|(BCP agar, MRS agar) ¥

[e]
T
fArgel 2712 vlzstyry

T¢E2 BES 1052 MRS brotho]] 719 &Hlstl 378 W& [fARHL. paracasel)

AAES Foldth 22U LR SADTAAE) AE WiR 229 Bajso) 944 W U 4
S|
a

S 245 9BES A dutdol
2elyn s2t NI 20 AES 2 2
28 dojalo] TAZ EAstel 54 2TESU: wet gluten)o] S St

(60°C)olM oF 36AIRFER AAIs] ARAA FAE &%

— 04
ol
ol
%)
i)
o,
£
1©
o
Y
fujru
)
ox,
ul
Sl
L
)
12
[@N
<

1
- SEY) = (GEFY/WREY) X 100
- ARY(R) - (AEFY/WIRFF) X 100

a
A TR ABTREO] $2l(WIFRRE glutend] £2l) WEE ARSI
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E 8 GRAS A, 4F& ik 1159 &4

No. Genus Species
1 Lactobacillus acidophilus
2 Lactobacillus casei
3 Lactobacillus paracasei
4 Lactobacillus delbrueckii spp bulgaricus
5 Lactobacillus helveticus
6 Lactobacillus fermentum
7 Lactobacillus plantarum
8 Lactobacillus rhamnosus
9 Lactococcus lactis
10 Streptococcus thermophilus
A
B
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o

o
ge]
wjr
oK

AL
00

(7V) L. paracasei 2} type strain -94Hd2] uj

O L. paracasei®t

(e)==]3
orC

KTCTollA 2

5t

9). &
o] Yej2 BT gram stain At 7H9] Apo] =7} igto)

Atolg ®

RAEHIH 104).

[}

Wt 2

SRS

=13
=

ol Lot 22

S

o
=

d

= 1=}
E.'_l_']—ﬂ]. e

e

al
=

19
o

;

)9] A% L. rhamnosus®} S. thermophilu

o
=3

(A

Ris

B2 105).

(~60%)

f

L. rhamnosus®t S. thermophilus®]

mo] 27k

i A

ol

L. rhamnosus®} S. thermophilus 8§ U7}

it

9. L. paracasei®} 11%2] type strain®]

£
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Lactobacillus paracasel Lactobacillus paracasei
(KTCT 3510, isolated from milk product) (isolated from salted seafood)

% 104. &Y L. paracasei®] gram stain H|l

a9 105 279 EE FARAAR) A8 WHF 2FH 28] 4 87t
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<EFE =)
0% 10-60% 70%°17 100%
19 106 g 2E fat(AAE) A8 7 278 el A Bt
o 258 28 fAE o8 Ea 59 AAIF AR
(1) =78 ¥a AHAES: 9E2F V/0) 88 28 $&9 Az

oz0o] HAg
OHAUS, USA)Z Al&stod
o} EUsh ALY} ©

o3

1

ol
=1

N

a

v}

fn o

ol
~u r_E M
N 2

zl

Foi &
(BI-
%]'2.

-m

to] incubator -250,

A 871

a
L

% 10. ofu] AHIE ZELS vl

oft
ol
—_
2
2
N
-
e]l

=0 &

LabHouse,

389 A2s
2 Axo] A

= vl A s
Sg A7letel 2

WS A

}\-] ]-Oﬂ];]-

e =2

st

sl et AR 2(ARCIZ0,

of vy

a9
gol2l&
o]7 30g

484 A (k) w3l (%)
AT E 162.800 57.81
HA 5 80.000 28.41
AR 26.600 9.45
Ee2gAE 1.580 0.56
Lz E 0.028 0.01
A| AL A 2 0.028 0.01
i 1.370 0.49
Trans glutaminase 1.400 0.50
A 6.000 2.13

Ak 2 E 121.000 -
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mSRY dMNF (=9 &)
o FHENZ 2T HEHINAF 9
MAT | HS(%)| 24T (HS(X)| S5 (HEX)
2001 1.182.000 BE.5 303.000 1 293,000 165 1,778,000
2002 1.133.000 4.6 316.000 18.0 306,000 174 1,785,000
2003 1.116.000 54,2 318,000 183 304,000 175 1,738,000
2004 1,165,000 B5.1 323.000 150 303,000 16,9 1,791,000
2008 1,104,000 B4, 1 316,000 183 303,000 17.6 1,723,000
2006 1.120.000 B4.7 309.000 179 302,000 174 1,731,000
2007 1.054.000 kb8 293,000 178 270,000 16,4 1.647.000
2005 1,075,000 B34 266,000 152 211,000 13,4 1,575,000
mERY 2 U (=
AT xx 20064 20074 20064
= HI&(%) Ea=4 HIE(%) = HI&E(%)
WA 334,859 176 462,725 224 b4, 104 2,2
WO, ) 95,097 4.4 44813 2.2 36,958 1.7
L TR EERY 39.550 1.4 17759 i 93.242 4.1
WiC 455 0.0
0= HiA 2,620 01
HRW{11,5) 217,138 8.7 242 224 1.7 386,921 17.0
DME(T4.0) 325,492 14.5 32039 15,1 355,541 156
DME(14.5) 34,245 1.5 3.303 1.5 16,747 0.7
SRW TIE 0.3 5.063 0z B335 0.3
A 1,116,957 44,8 1,175,546 56,5 1,473,618 B4, 7
o 8,700 04 2,131 01 5,300 0.2
5= ASW 917,97 40.9 7,263 M7 533.514 26,1
#H 92,822 4.1 13.793 38 B1.506 27
aH 1.019.455 45.4 799,187 386 B60,320 23.0
HLICH 2CWRS(135)) 108,119 4.8 44,908 4.6 141 647 6.2
aH 108,114 4.8 44,908 4.6 141 547 6.2
JIEH Eil%% 1.544 0.1
aH 1.544 0.1
A 2.244 574 a0 2.069.641 100 2.211.329 a0
o 53 24U T RBHE VRS FRE AYL 71F WL, 42UV Ui
AUURE AU, 3=, QEUACl Y7k SARVE UAIE WIRS 2Yste
ehEel FR2A I ARAACIN LS 2UH AuolA 713 AU 7R 2t

o FUIA BAHT Ut Wi A F
1

epol whet

HEo]
2o} 48] e A,

Zv7F
B B

| 12%0]%, 3=40°] 13.5
2=30°] 0.75%0°]s}, 3
obflch. gt

swol L.4%olstz 250

YA xzgoz AREH

10%, 0.55%, 25g©°] 11%2t 0.75%, 3535°] 12%2t

ITE 3R] B e 1530 11%o)4, 25
Fo| HyAe wro} slge 15| 0.55%0l5t,
q 35302 pae Wiz Fe

. FZEEe 1530l GuAn fre 2%
1.4%o|ch maAwa Hxp 5
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of ALECH FBL U] Aol FAA T Aol Welst 1235
3ol Pegiol S1IK2T 39 slet Qe 32 153E s ﬂ—Er% 212} 8%
a2 11

QF 0.5%, 2592 9.5%2 0.7%, 359

@ Sol AgUT WARE 1550 AL HES 2421 BRolal, 0.5%0]0] 25 3L
8.5%013t 0.7%, 353< 10.5%0]3t 1.3%0|ct %2 matgo] ARSI} o2 HEA
THEE ERE PESY ZARo A9 2Y =W 100%, AUttt A Fio
100% £ Eoiu "M Faong Adshl e 23t 7t Ao Mg B AES
WA FEBol Ao 02U sRWEolq A™sA S FBI gwa So
ATt 271 1BAIEC] Ao AYI MEL AL, uh %% Hﬂ”“ 100% Tt 55

o WiTL WAL PR WR(AA, vjoh, BhHI0E BRF 2 obd, BAS 5 WL
14.5%% Apx|ste] WrhR2RE Hejelo] ALz ol ALSHY A2 Heo] B}
APLo2 AR Wwob Aol ALgATEjobs 2.5%2 AlRAl0] AAR0] AR AHE
ot solgol YR8 MIGUES R2ME A oLEO2 ABH AR B A
Aot 2 sedd RS UE. (R ABAEIARL, ST 7] 25E

9]

°l=°

% 3. W FRY YUE0| Be S
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FAY ge2ry WPOIREFTOR R AAFY, HAL 8
£ I1E =9 437 Aojs oz AP YEPACHIFT's Expert Panel on Food
Safety and Nutrition).

53], Alg 2R 5 A AAACz QR FAZ GEcte e B =77 U
A 9t Rocher A. et al. 1995). ALF &g|27]= 7|22 HOst sdA=2o g uhAlist
of AAloly v|¥gS Yo7|=d, a-amylase inhibitor7} Z
(Kenny G et al. 1995) &of lon FgF| o= B £ Al gluten eh &
d27] S5 €eiles Aoz ¢2Al( Shon DH 2000).

Celiac disease (CD)x= A& gluteno] st THIAHAFASEZ-Ql v FAIQ] HAYEZ

AZo|ct, FHAFO gluten-freer]o]E Q%

uh-2-0]] 9]af wAY(Palosuo K et al. 2003).
4 e 2o sl fHE= dHE2r] gE5oA 250 s fe" €5 FTY
machanism & #&°| FHC2REH dFE allergen g%g EX5H= 710 AE

(Matsuo H et al. 2005. Kozai H et al. 2006)

I &Y 5o ool fEEE de2r] a5 uigh TPy A= et AR UAIE
S s At AU, E AFS 289 Agtoltt. kA U HFE oJoA]ls *F
of oJgt xpFAIAE] olsf gAlgt A®E sk Zo] mje Fasity. L2t o]2{dt AR
A1 AFFAIEE A4St dejA] a3z AAgH dxgts YF-E Ulxsta oot
Sampson = 24, ¢/ ®&. 221 17| g2l figt oA ¥tg-E of|Soh=
g AlFoll So]AQl Ig EQ] serum =& F7Jsh= WHo] R85ttt AA(Sampson

HA.2001).

M. Gluen-free

&gt 7152 gloy, WA - AFED(2008)2 {7

Jo
off
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2l 4 h--
=4 avAE2 AT Algolth. A2l o] AlF W &0 Uit 27t FFE LA
sHAIE](National Center for
Biotechnology Information)l)o] Tt2®H, Z28 43 AdHA|E A 9= A= O]
AA A9 0.5~1%= Q4+ 133F o
gluten-freeAlZ d 23 AR 2008~2012¢¥7F g H4 EHAE(Compound

Annual Growth Rate, CAGR) 28%2] 4A-S 7]5519tHPackaged Facts, 2012).
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o

o o|2{gt gluten-freeAlE AFQ] g2 v]=Eet ozt A NAACR uepti Qi)
89 ARAPZIE fRZUE QEUAE e 20119 BErAtgo] ostH, FAl &%
ot &-tstal 200990°] gluten-freeAF2 A AAMCR of 239 Fei9 jEds 7]
oo Ad iy 11% 435 A2 YERIT ol 2 A7]of AA| A4 2 AgA
29 3% 48 vud o 25T 9st fA2kn F 2 Qr}. o]2igh Agdof] BEFo] £
<+ TUoIM T gluten-freeAl &0 gt EA|7|F0] LAIELL, oo Tha} gluten-freel]
9] 7Y} ozt o] &1L Qitt. T2juf ofAIZFA] gluten-freeA]E0] FFub HOj

e olojg 27,

o FAIA gluten-freel 1 WAY APE F2 AFFARop Aol Y, oY
o - 9o 21(2009), A23] 91(2012). ZE]g 91(2013). A9 9(2013)9 2o AFAE
24, B2 M, AAE AL S sluten-freed|E AR RO B At 52 o2

ol Z.

12, gluten-freeAl & %A 9]
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L =
E2oPl o2 w2 9E 0 Y 38711 she %0 AqeS FCHF LA ET eI
2008). £t LRIPYAA LA 7pa0}t s80] AofyR] o] TrojFo] - wxte]

o o] FfHZ &4 AAS 7Hl AlFAl At B8 5 A%t JoiE 2o7|=t, §s A
o ol e ARl YFe LRAlE ot Aoty Z &l disi T
WsAl wrstel Rhdashgolst WAIsHE AsplE Aotk ol Aol §A4 el
Al Ao 2, 479 o] 28l FRor Qs 34w "o w2t AA W FA
urgo] WAl @xolth. Ao o] A7stA 25ty AAL Wae st AR
2 B44 QA i, oleld JYELARE HBTY 2AF BREI} 2L WES
+ Wt FFSiRAY RAAT] Mz dEVE He sdssd 22 ddE 2dE &+
ek, 2 9olE Gk, APIHAAA A, Ageu 2o AW BAE SUT & 9
THFDA ; Food and Drug Administration, 2014a).

—

o ARIR] =uUiolA Adejot g Eolu AL fof dist SAIAR] At TREA] ¢l 9l
o}, chub Alejolwe Q1E 7 §AA Atolz 93 U 20| x|elo] oplop x|edmr} Wy
go] =0hL olAX ot 2o oy S Qolwel ohjet weol 4w ste} ul
% It ols 59 Qflo] dFS vtk A+AuE drEY Qlth. Cataldo and
Montalto(2007)2F Cummins and Roberts-Thomson(2009) & & 2]F9] Altho|A

1 eyl £ AP ATOR WelA% ejopyo] Wy shs ol kobalcki A4

too], ofo] me} £2 - A5 S ofAlo} x|o|Ao] WHE Fat kold e =

fotoick. olalgt ATAWE vhHoR P2 o, FolME Awe] ATst FHHo
S

2t Adejofyg el Ty 7hs/dol ARt SUtE Jler o5

[m]

ol

£ o

o O]= AH|ARE9] A7t gist #A=7F Zotilo] @t gluten-free A]&F0] AMAT) 1734
QEH Zhgdtn Q= U= AlE A4t R JEANE2 07RA 2okl gluten-free A

= Ndst7] $fsll =3stal o}, A4S siotE, Homsh, &, A A &

6H gluten-free A& AZRE st JAAQA 7= 7S &, 20 F=(0: Hoh=

< gluten-free A& ARE ¢t ALE 7Fe/dS &9, dA0E2 S g2l

g, B, H7t-
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o AOFX|HIH Z(Coeliac Disease) =S HAFor -

o
wo
Ol
=]
%9,
rr
[
=)
>
al
fun
rlo
@,
c
=
D
S
—
=
@
D
_|Z

- 325 -




9oty ¥t tick40] AHIAFER gluten-free AE9] Qg QUXSH] £ 2k
Qlo] FEol EAo] Mg 2l £ QQlo] € A > 7t

A2l Didion Milling2 2015 gluten-free A= A|&to] Mule dtchy ol at
=

A
5= R Qe ’\HW < dE52 HAZ o+ Qe gluten-free M52 Ta=2

wheat : ¥
Kamut (Khorasan wheat) : 7} S_E]'/\ 3|
spelt (dinkel wheat, hulled wheat) : 2~ EX

durum (durum wheat) : F3 2
semolina (course grind durum wheat) : Al &2y
farina (soft wheat) : =2 7}-5
bulgur (white wheat) : 7]
cracked wheat : W2
graham flour (whole wheat flour) : &2 7}5
barley : H.g]
rye : =4
triticale : E& ] AL
At&: Ingredion, Inc.

28, Zr=9] gluten-free(Gluten Free) Q&A=

O (@) ME 59 BAVIE, Med U392 5 ulAkE, 258 o] 20ppm UJRHYd 74
< AA7t AFeA o2 gluten-free BA] 715

O (0]=) FDA+ gluten-free 2fHIgf¥3 A|S85taL gluten-free st 7fol=alQlS A|A|s)

1 glck. 228 2ol 20ppm U AFAY gluten-free A 7Hsst0], Aejoh Al
45l 5 90 Q5012 2. FOAL ZA.TRIE S Ak WA AHE of
d ol AR BE ARATIITe] 24 5 BA] 7R5P Hof 9le.

O @idd, =32) 0] FARE A= =Uste] &8st s

[ AAAIS] 258 x2](Gluten Free) AF Al sdeze 28 UL A8RHETE oY
2t AYg FP5he AUAPHA] el FAIR, APIAPES 116 2659871 A (D=,
QIR 57)

1. otof(flax)e}t X|oH(Chia)
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o 0= AlEYA Bay State Millingi= ofupA| 2} X|otR|E o] &5to] BT A RsH=0] %

SFATE  X|ote} ojuprt =2 AN BAZ Aok AL Qo= ey, AdA
Wsh=0 Bay State Millingo] @ = X]o}e} ofut&E &
X142 20] & (hydrocolloid)S 34, o]2x AretzolL}

5%% ALE3HR| e gluten-free AE A&7} 7b53k £3t Aloke} ofubs Mg

o
m ol

r

[>
m
ball
ol
jo
)
>
e
>
9,
l‘UIO r
l‘lr [-'>~l o

o o= A ® AlEdAleS 1W S=S< sluten-free A5 7HEo] A= o)

52 ME2YHL et ul= AlZUAIRl Bay State Millingd]] a¥ 1t $52

==
o] &3l gluten-free ofE|LF "H(Artisan Bread)2 M &ASh= 0l= Al U AlEdAls ¥

Al gou}, gluten-free A& Q= F7toh= FAoltt. wWatA gluten-free A& (of:
HH

P2 MZEsts 0= Al U AedAdless 37HY AW o2 gluten-free Al ®

o O]= AEAA|Ql Bay State Millingof] Tr=2™, gluten-free 1.0j

o] g & oz JjHto] 7}55tct. gluten-free 110 == Tt

lly N
i

o

rlo

om

ng

fol

ne

=

N

Rl
Ew)
At
o op
un rlo

W g §89 oht g, AY & 7 Aoz oAt
S 5 e Ha5o o3 A9 o= thysto] U 49 EESH WaFo] =
Wolny, Bay State Milling2 1] 5391 02 B Z(teff)E 0] &5t Tdad3 A

M
T uEe AYTD AF

o U]z AWAAQl Ardent Millse 0] Z2(o]: ofuftA, WY, 7%, Hwol, 54, HI

)= U= AlEs5 A0 Y. Ardent Mills®] Elizabeth Arndt ¢t w4of Th=H
1 2 AR, T, AR, SxSAY, HIER]L njdEat 71E Ay YLl
ool Ewstol, Blimet ofolial oh TREO) ws) Y We AEe ey
QI o) ulsh A4 458 ol 2EL TS,

o Fliofe} opufgts, WY OE SES(d: 4 & F)H o] 2529 BHEE &
ot glal, =9, 9], "ol vls 6uf @2 L
4, o), ofobgta, #wol, 714, Hide]  7HR|FEe &g 5l

gluten-free A%< WS 5 AL 49
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amaranth : o}w}gkX pea flour : $+F+3F 7}F

arrowroot : | Z2F-FE potato flour : & 7}

bean flour : 7} potato starch : #FA} A&

buckwheat : = quinoa : # -0}

corn bran : ¢4 rice bran : %27

corn flour : &+ 715 rice flour : &7}

corn meal : 7411 R rice polish : Fujd 2

corn starch : 4 A& rice starch : % A&

chickpea flour : O|NEF J}F sago : AlaL

flax : o}w} sorghum flour : 4 7}

lentil flour : A=F 715 soy flour : ¥ 715

mesquite flour : WX7]E 715 sweet potato flour : v} 7}

millet : 713 tapioca flour (cassava, manioc) : E}

Montina (Indlan rice grass) : =EL J 7} 715

nut flours (almond, chestnut, hazelnut) : tapioca starch : E}¥ 27} A&
A7 7HF taro : Egk

oat (pure uncontaminated) : ¥ & teff . B3

At&: Ingredion, Inc.
o o]z AW L A& AAQ Archer Daniels Midland Co.(0]5} ADM)= JFa7t ZHSE
&5 +o7tFE Alesctal gt ADMo] Asget A= $47FF= gluten-free M=

S

22X QRS UAE o ey, gE AesY A0l 2, A7 5) 2gH
—Bl;:]_- o

o uo]= AlZAA|Q Honeyville, Inc.= gluten-free A= 7 @ G &8 Q5 w25t Q)
=0, Honeyville, Inc.Oﬂ UZ}EU“] A 287F gluten-free A1Z(q: Ag]d, JduhHSo
297t 37 7V, 44, Hkol, 7R e vt FBE 429 Al 27 57t

sttt Honeyville, Inc.= gluten-free 252 I IS, 35715, A7HE, §o]&

HOME 58 e 2 o) 5

3. wo

_ﬁ
JH

=]
=

o 0] Au|AISO] AZAE Oigh WAlo] Slste shed, Wol 2E5o] ARAE Ax
2 95 ez Aey wn 9ok ol AWAAQ Ardent Millso] T2@ ojgHoz
SARARA PSS 22 ol JhsEid], Wol 28 Uyt 2gof bl wletel}

. o
= o -
H35lo] ZA7MA} Qolsich Z2o| dolyy 7]Eo| zhu

s
X
a

pAS)

- 328 -




4. 2%

o b= AFAE FEUAIY Ingredion Inc.= F7FEE 258 £ 7 AF 982
B&57] Yst Ajg g2 Agtsitty AWstth  Ingredion Inc.= =
dRHERONA F-H AACC =A|AgQoa HA=F, o|lPYEZ 59 F/HFE 9l

gluten-free Al&Z9] gPFHgES HES 5 Qltfu

l‘l‘
o)
i
»5‘ J
i
=)
Hd

ofo L

= L o =

gluten-free A F50] Zdetdo] 7tk FA0] 250 Y2 B= T 75

5. 2RE dRSHA] A2 A=

o R ARSHA] e AHO S44, B ol8stq IR mrES AT S US
Agettt. U= &44 7t AEUAQd Didion Millinge 871t 59 A5 S5
ZFE2 JistL =d. Y & AgERFel ot Tt AR E e 24T
L sk e 24, sid 240 EE5e JRAA fEItE =8

o U= AFREAAY Cargillz A7g UAZ A5 F44 7IFE /12 2 {8t 9
ot Cargille] A= S44 7= o Aa(d: &, A2 5)o s Aehgx] des
o st e, vlw AERedAY Beneo, Inc.= A AVIEE o] &3t FF
A ER ge AR R Hof sh=dl, of WY 4% o AFAl 7.5 g9 dRES AlE

o O= AlZFF&YAIQ! SunOpta, Inc.= &2 TH= gluten-free AlF(Aold d/AdS o
< M=ol vlsh 90% ol &)= Holistl Tt SunOptao] @2t & H-3-E ©]&3s)
o +&2AL W, F7] ZaAA, 7], Gduh A9, AL AR, ofdAlR, EOoL, S8
gget dEz 7ty 7hestH,  ol= AFAIRGAIR] Penfordo] ThEW A=
gluten-free AlZ0 23 50| Q

_7([_
EG 2Rt 2EY, HE, 0P, 335

o AT AAMCR MRS WRZ ste Alw U AW Hole] AP U AFE} s
AW Qe e YEE, 9, Alojdeo] ol An Astduasteol gw

o] F2eo] g7] o] YeN2s|urge Yoslt Aol A

= 5o|cHNishita et al. 1976). Aut @ AW AFo] WHEE Ay chAlsto] 7}

shsto] AFR817L} gluten-free Alat, A% AlEO] AS 5] Atz est

= = O

ol
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= A1 Ay o] @1 Qlou}, #re Z2EIS shastA] il Q1] wiEo] At Y A
W SolojlA 1IEAS ANEZ AAbsh=r] o2l StAFo] o] 3(Torbica et al.,

2010).

O

85, 1% YA, SaE, ALY Sol ol FEE We 202 s o
(Kang et al., 2000; Han et al., 2012). E5], & Z&2 & AlWo] 1 xof| IS &

P Qs @oloz Aztelid), 4 B350 wel 9 vheo] AEAy 7A, oflzAa
ofd2 A9} opd 2HIR o] H|-go| =0 o] Huksto] o3t54] H AlESdol 3]
27| f&2o|tSivaramakrishnan et al., 2004). &+ ZUoA= 7154 Ho U 7+
CHeEE e SO O R BFES ATelo] Bash Qied), g B34
UUHE, B8HE4 So| olgfels B4 Abolo] o) 7tgSAol th2d Ueptoz
(Lee et al., 2012) 2| ZA|EQ] &Al 7h5A/dof| Agdst A S50 st A7 Q.

oo mo off o

hu

o A AMZ AMRst=t] ol Ao FHEE F otEEA AF2 20-25%7F Agst
(Perdon & Juliano, 1975), ofdz A 3$hafo] =

O 102
EE‘J/\']O] L,]— l‘|:9‘]‘7]‘ HH]-Eq K]OHEIO1 _l?__ E1K]7] —}H—?— _7]<_K17]'% 774—
= o
= =

jLe -1 a E‘ = %
Aoe dr5d 242 Folstl 3718 =AY 4 e 52 A= %50l VI
2o olg were Wert Qe WENPNEA iy stol=RERolsrt gy

o] gttHLazaridou et al., 2007).

o o] & hydroxypropyl methylcellulose(HPMC)= —‘T——'%ﬂ g who]] Qloj 7PAF Azkst 7o g

L - Oéao‘:% O] &] iﬁ}ﬁ%% O*Kﬂﬁ}h AZ StHAnton & Artfield, 2008). FEgt
S2g gojmel Al Aol

ASFsHA] oty B E]3 QItKBarrera et al., 2007). WeEfA] 2 =5

AZ AR ALE &sto] Al AAdo] Rdshks A 52 AEstl A &5 Aol A&

Auol B 0jxlE §FS AFSHE Aol Wa.

gluten-free A

o WS A aH] gad mep HA| AvFE dastal oy AR Mg HAR ordet
- = AV ®igtR T4 RN TG A A8V A4 st gledl 7t
TR 190 A7 A& 4uvlRF 1995H0] 106.5kgollA 200510l 80.7 kg 12]1L 20144
o= 65.1 kg7tx] "ol S7HER2 HH2005H0A 20099 B 2.04% 74, 2010
oA 2014d ol = 2.52%7} A

O @, 21w AlEO) et MEst B 191, Wdo] 717 Fvlo] GE X IBAE 28 5
g2 138 & 28k A% F76tn oidl 109 A 7FRE & AuFe 20054




4.1kgollA 20103 6.9kg T2]1 20149 8.9kg 7HA] A|&{A 02 Z7tso] 2HS

B 6. 19F A7 B AN(RES, J1EE TA) I
2009

= 2010 2011 2012 2013 2014
HEME M AdH](kg) 74.0 72.8 71.2 69.8 67.2 65.1
7tsE 4 AH|(kg) 54 7.0 7.9 8.3 9.2 8.9

Al(kg) 794 79.8 79.1 78.1 76.4 74.0

®. 7. 7IHEE, AIGAIRE & AH] dF
kg HE
1413
J95|.—j ar-r+lJ_

120 140 500 457HRE
100 4

AO0 e

144

80 65.1kg
\\ £ C————————————— -

60 ‘054

u wee t A AR RNR
. IR EEEERERN]
0 T T T 1

19954 2000 20054 20104

O E3t Aol FAM A|&AQl HAH] 4R pgEwd ASF 9% =0 KREL 2015 5

| 2 g R aujRgo] 2 Zog Pad o AMushe] 2014d0] 4244
£, 20179 396X E, 2020 386X E, 20250 370H-EQ] AjAtefo] ofAtE] o] x| =
o Av]z2 20149 65.1kg, 20179 61.7kg, 2020\ 58.4 kg 2] 2025{0=
52.5kgo. @ Zo] E7io= &

o oF 4259 F22 AA AE

O 20149 & 71E 17,3807H °*7‘<ﬂ7} SAF FolH, § e
1.8x oA 149 4.25¥0=2 133.3%

= 8 E2d 8 JlZAY BY, ‘149 7|E
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2 2 amg T T,
(M=) H| 5 (%) o) H| (%)

g A 17,380 457 100.0 41,775 100.0
e T 16,596 188 412 13,900 33.3
= S Ia 39 98 21.5 13,332 31.9
T T 10 47 10.4 8,223 19.7
= A= 81 11 2.3 1,168 2.8
M 2R 135 13 2.8 382 0.9
™ T 75 10 2.2 282 0.7
& T 19 12 2.7 3,049 7.3
L N 291 7 1.5 509 1.2
7l E} 134 71 15.4 930 2.2
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ol . ST e WRITONZOHE | AR, RIC 52 H° shas|n glony
RS 13 B 52 %%fa a7de), IR So| BEE, Wi qo) AL Fe

13 U]Z9] Gluten-free AEA|%}

O Ol= AZFoJf=(FDA)NAN = 20137 8HRE 19t AEAAZE gluten-free EAAS
ArEROR Fad 4 RS ROVIIE Alesraion], 20143 84RH ofHo=
A8 gluten-free FH7[ES LTRESIATHUS FDA 2014). o] 7]&o] mad, 275
d%gol 20ppm ©JstE F¢ ‘gluten-free’ B7|E 518st=S st3l=Hl ARt Bl Holx}

1

= ‘gluten-free’, ‘free of gluten’, ‘without gluten’, ‘no gluten’©=2 mJA|.

O 20149 71 A MA gluten-freeAl ZA|A 7180 0]= gluten-freeAl ZA]%to] oF
E9%E RHX|5taL Q= Zlo=z2 UERGTHKOTRA, 2014). 0]= gluten-freeAl ZA|ALL
20119 =o)X 20139%= Afojof oF 69% 71 st o, 20149 % o4 &=
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O

7F 1219 @2 2o Eotal, 20160+ oF 1569 G2z A4S Zo= JAYE L
Q)THStatista, 2014). & Atgof ©=2H, 2013¢ 0]=29] gluten-free =z

A&
B UEAR FHEFEESS W RH25Y FR), fAIE22Y 29), e54(199 23)

Al BT Ol AH|A} RALZ H_JrJ Hartman Group< 20094¢ 7€ 1,730H9] o= A

ZAS Bl o2 A 3EA] 13.2%7} gluten-freer|F=5 AH|eh 4
e , OlF & 7.5% To] A =2 1S qddo] Aoty RgE HsH ul
St 7Z1o g AMIA]stg tHHartbeat, 2009). £t AJZRAN ] Mintel(2013)9] ¥ Ao
o5, 20139 694 gluten-freerl 52 FUier delo] A= 18M] ol4f 24799 ul=
28RS S oF 53%7F o AEY HF7F Ao =&o] "ok QdAlsky gloh,
22%7F Ms 285 Holl ARt Aoz YUERt). vtHo] 6%Tto] Adejofy X g g ¥
s dFlstitty ez FRE Z2jrlFs AH|eh oF 94%°] ZHAL Ad2]of

¥ A&7t ofd of g o]fE Al

Blo] ¢gle= A& A]A (The gluten-free
LEYCD. T ol 20123 20144
_]

coeliac disease)?] ATt

MintelAte] ZARZAito] OJstH, Oj=iofA ZF
market)o] 2014 0] 8oi8Mutta] mofjo] =
Atolo]l 63% Z712 o|ujgict. 9IEl (Mintel)

rlo
[-'I:l
O>‘
_l*;
ota)
=2
O —_~

U ohe 228 WRISe] Mtto] F7E Aue AT AR AP gos
QAsto] FREN0] g AEo) Tt X F77F HRERAN LUAER stolF 2
2e0] Q= AFY e F7to] 2 ]of

b 0 AEAAe] B

O

0= AFRE7E 201249 99 149 9FRSH AAA AFgo] 95 20124 8L7HR] AlS-g A Eof
Food & Beverage Stores®] AlFF AUJUIE 4,188 2o oM, A|H 871E &<t
A ZEAEO|Grocery Stores?] AUJUIES 3,768% D2z RANE QT AJdo 242 7]RtECt
ST 54 SR SACI, S AT SYNBO| waie megl T 2009

9 0] ) AN Rl QAR 1% AR Zadt v b ) SAlaujske STpgE
%t ol ujRe] AIHA AVIstE R Qe shed] eAlmrks Aol wa}h Aol
ST 775 ol mAEllS AR 0]RQIS0] AvtelRiA 970l ERAE, ojaym

Eof ok Fo7t =31 o= Al

£ 1. 059 42 Ma5F 20uE
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%, ghel,
T3 4 g s g SEEN o]
‘11.7€ 530.05 475.70 38.25
‘11.8€¢ 520.54 468.41 36.58
‘12.6€ 531.81 475.79 38.61
‘12.74 533.85 478.77 37.77
‘12.8€¢ 542.43 486.91 -

At& : US Census Bureau, Table 1. Estimated Monthly Sales for Retail Trade and

Food Services, by Kind of Business

‘-‘

_I{Iow pmduoe prices; g

* ZA| | www.census.gov/retail/marts/www/marts_current.pdf
A 0 39 BIA <B0] E4f AEZA|IR(The Specialty Food Market in North

America)>

ol BN 5

O Az 7HALE Aa7t Fdk ofAlore] AHF 717t 2012 80| AJ&gof me} o]

=9 Z71850] =Xl ot Tyt thE At wlsl AlFAG2 St S
Holi Q& Eﬂ, ol 7= HE M2 EFE7F YEUHA AB|AFZC] AH|I)
Bof HalyF 241 7] WjFo|ct. 0] AFREH0] ‘Business Monitor International A}
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T

=20 oJstH, 20104 1919 AlF4H|

|-&2 °F 2,555&2 o]0,

8,290 Z2f= HA A, ol 2006 FH ;&3] F5

SEAESE JESHES

gk X
2 2. 0l AlF Avdg
T 2 20063 20073 2008 2009 2010y
A EFAE 29 (o E8) 7,713 7,989 8,140 8,150 8,29(
10 A F48 29 (F8) 2,579 2,645 2,670 2,650 2,555
A A FAH ARLE 3.6% 3.6% 1.9% 0.1% 0.5%
1903 A F4H ARE 2.6% 2.6% 1.0% -0.8% 0.2%
GDPol|A| 2pA|eh= 2l5F4H] Bl 5.8% 5.7% 5.6% 5.7% 5.5%
H 3. 0]=79 FEd=E mEd dg
(T« o 22)
S T
T 2 20063 20073 2008 2009 20104
dE
Supermarkets (A" %) 5,670 5,790 5,850 5,870 5,900 0.09%
Hypermarkets ()& s<14) 2,890 3,000 3,080 3,100 3,120 1.9%
Coops (F&5x=%) 1,170 1,190 1,200 1,210 1,190 0.4%
Discount Stores (&<1%) 1,500 1,540 1,570 1,580 1,590 1.4%
Convenience Stroes ((H2]%) 540 570 580 590 610 0.3%
TOTAL 11,770 12,090 12,290 12,350 12,410 1.3%

A= 0= AFPHE Business Monitor International

O o2 AELEAA 20109 hEHS 7|FEoR

221(47.5%)=2 7P o] &0k, gl tigdEel

(25.1%), =QlADiscount Store

ey 1
Tojo s 27stn 02 AEMAC] A£H
o7} Q7] wigolc}. ulz S 1BAEAGOR EAAGLRY ARY HolA olA]
%

CNEY oY 2P} olme)

= gde] 2pAAe § BRoe g

5 ypermarket 3,120 &g
(12.8%) wolic}. Avx-E9] Wolxl

T SN YRS FEshe 2
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tmEEA et HAol dish avjAtEY] TAlo] dHidoz Eopal Al

O 0] §7]=ArAA3]0Organic Trade Association : OTAZ} 20124 49Y 23 ¥R st EAX}G
20] m2d, 20119 $71% AA) thEpus AdRc 1% 571 3219 el |
=300t o] 7t A SERw2 2010980 9.4% S7Feh 2929 22 ujEe]
Hi22 ARSI o= U¥HAEQ] 4.7%0f vl 28] o] gAst Aoz 201109t 29

Feiu A=A o] 2 ANl Auol RT1EsAEY tEAFRE S0 3549

Al
o 2 a2 5
220 ol2x, 2139l 4009 Z27t dojd Zloz Y

O $7154B WAL AEcks oA felshs 7Pgol Soldel et Aulxtge
ARE Pojujso] AZEn ZHE AE AFE WL 98 wIAth Eah U
Fhgel AEau] AlFo] Arde &S| S7hmb AE>oHs AL E2lAZL AU,
WS mejet mAAFIUY APNEL YU WA xeste Aert S o
Solct. 0]FIUSL AAEUS W 308 W oY Ysky] gEo] A mabE
SAEL vt2 AA7L bsd AE, eBoly MARIAlY] Kajst sbsd Feld A
52 M5,

O A7t FAAZEAI A AelMintelo] 20119 A2 xAto] ofst, SEAL 109 & 6
ol AolA MAIZ ACHT FICE E WA AAES FCHL P& A A o]
A9 5a%s TS FUIT 4 ok AAS, 26%% H971% St Hi AEL of
SETHL WEch ol /1AM A1 AA AulAtSe] TujmEo] oA A
e mo W9l BolE

O & oJ¥l ¥igts z2ld AFAHR vtz = oo =

AFQl Packaged Facts®] 2| B iAo @2, 109 & 290] fuplat gigdel

A & HEResdAloA Hofss =2AES #Yshe Aoz UEREHD. o2

712 HEtee meAEel 2012 Bojpst Avchul 7.5% Sold 32501 Zefo]

o2 oz oL Yt s AZAEoR QUL e =

Foods)?] ti&= wofl HA 571ttt RoiQle] sAlez defA A FMAFo] 7t

H2& dAME &oll Ao ©2s FUA AHAEY A4S &3 Qo Lubicom

Marketing and Consulting®] 2010d Atgof 9stH vl= WY IAN Al=E FIot=

Ao 1280 54 3o o]20, At 2005 FE 5HIt FHt 1 g
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(Frozen Foods in North America)of] Tt=2%, AW 20109¢ 0]= U YEAIZ0] AH|
e Fole Zlo® UEgth WEAE FA2 wast: 42
Company)’F AAIgE 20119 3€ 0]= 4 AA] YsAE9] iUH“H%%
0.8% Z1ASH 4020 TS 7|=3ct. 0]R Au|AL5O] AlA
YEAES thE7ia0] MY 2 adle] wgich
of thgh ol 571871 .

N
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o
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olr
=L

O img 4R xAl] GEW culale] 57%71 YEAES Uttt Mg 2 of
& Bl ROl A2, B%E TN Relshe 2} ol

Al -ﬁ ] o
= T =
A3tk v gE o) ”POI AT Gl BAg We 4 o 7Ye & @

= AR
. =58 55 oF 24, AAE i

= L a
2 dzote Fojee AT Mﬂm o] A& Melo] =g2 £ gtk 0]= oA
o
T

S= o7 4 ¥ 09

=
o me RETL X n}%ﬁé& Aeot aelde Jpus) e wystn gloo,
A o

Al AEOR Mot B, 2445 0|84

O %80 gle 2H(Gluten-free snacks) #0F 7V 2 A%+ & =258 =] A&
2ot Adsl] st en, L FoME AW Roprt JPY 2 A4S 2SN =
28 ma] AW Bop- 2012d3} 201449 Aolol| 163%7} AAFsIE 1 201840t Tajo
"ol E 7155k %*KH;‘ (potato chip) HUI7} 456% Z7tsto] A HuUl 5719
Zgaelo] Eqict. st §57/&F UAE 2ot 201490 196717 D& 7155}
oo 271004 & HAl2 =2 HU] dFS 7155t ole 2012'd0f v]sto] 14%7t

!
e Slolck Agols} AlelY ok 22 VI S 43} ARSI, &l
el o] st A 274

AlEoA A 1%E AHAlsien], 228 &2 Kﬂ%QE 3L

12 o?.:

O  gluten-free A|&0] Z& AFFEY Ao st A2 opd: A2y, & AEE0] =
S m2] Aol Hddol fYdstths Aol s9shs A2 ottt RAP|H U
(Mintel)2 2013"0o] =AF SGAMS] 33%7F 2F&I0] gle ABEE LAAQd F3Y
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2] Aol g3io] F JFS ulX|Al= o Qlck 20134
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af. 52 aw|A} S
O AYa} AZe F7ste Avlxte] @y ”*“E% Awowq '511 =] 4% £

ghat 04*}7} A A" A %% eOIDW JJ:L DHH *HWL tjo]ol Et A
ZAls Holl 2282 YA g+ Aol f33E. u=9 it dQl 29 A¥S
23517] 98] Ato|A Z2El ma] Ak £Q1S PS5y & n]=ele] 5%yt 2=
dosg A0}7<l‘ﬂ“?'1j_’cf(Cehac disease)Z Q1L glonf, 90%7t Al L =275 71H =

—'_T"—E] qu Eoﬂ Jq-z\lo] lr_o}m

Hi

o
0
i

=
9

|J
ol
up
ru
i
|E
i)
ikl
o
.
fok
)
Jo

At2Y: Mintel

O 201697 1569 Dal= 48% A% A%sta Qlt] 2014410 F2El ma] AJEx
o] 1059 U] pr= Hﬂam gle(Mitel)o] AAto] mE®, 20139 22el mo
AEoz Wil 250 De], 9AlEo] 229 Qel, J2lm S=4st 199 @] ofx]
wolslin, Z2El ma) AEo] W) EEoz WR|T} 46%, Ao] 20%0] EH =
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273, 12t A 0] Gluten-free AlZEA|A}

O =FAE 3T Ho]2(Bio) AlF EF0 oo 2%8 &2j(Cluten Free) A&

5ot FAlolth. = A AFERAP|HQ] Xerfi-Franceo] Th2W LA 0]

22 A9 gyl 40% F7tet Aoz Yepgo,
A

O
o
of oj&Ee 2000%F &2 o]Ar HAFsr 7o 2 ofAbsh

iC)
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o8- 40003t

wfel mapa 4u|AISO] Z2El ma) AlE
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AB[ALS2 A B2 OololE AlFez oA 740l Fufistal 1S, Eoh ZYA9 =
8 Lef27] Fd WSA FY(AFDIAG)IIM = mgA AB|RfZo] QHshil 228l 22
ASS FE & =S 278 &8 205 AAklen giRZe] 248 Z Also o
gjo] AFut27F BAIH U

Atrd: 29 <P 27] FgI-SAAS|(AFDIAG) 54 ET°]X]

O =ZZFA AFAAe 278 =2 AF 7ig E Hojo
Fleury Michon& 2012¥, W7t A& tjAl ZFElo
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A HY 9 Xgihor gEEstu 9on, mIA Ff Al

(Carrefour)= 0]=9] S7]% 9l H]QXAR|ETA]

=H EE] Al Z 7o Ex}%}oiyq

%
27), 7o), mhaEh \BR ofet YEAEIA Cike 299

O ZFEAFoE 229 z2) AE ST Qo] Zga Wx A

O3 6. 2FH ma] Wx

Britt ZA! = 1|o]X]

ru

Nk

A2 Y: Castelain
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Aad: g2 HA|LZHA] Les Echos, Castelain ¥ Britt 34 &H|o]x], F2H 27|

A} WE|(AFDIAG) 34! &wlo]x|, KOTRA me] Loi%t Atz 5§

)
T
oXx
T
olo
it

34d. FU9] Gluten-free AZA|%}

O 2RIEAPIZ Dadamonitor(2010)= o] 20141 ofAlo} 3 QAfohjo} led FRJoIA
gluten-freeAlZ 101 ulolo] 7h £ Zlojof, &1 APiEoRE Baput | /b A%
$9 WY 702 APt 20114 110 2 AlEojorEQkHAol Thasko) Sxt 5
o] QI AulRlo] ALE HEIS B RAPIElO] A8} o]27] Sstel, 2281 deo]

20mg/kgol5}Ql AlEQ] 3¢ gluten-freerls BAIS & 4 e BAVIES T4

O gluten-freerlZ0] APIRrt 2 J0lH APgolM = HtEAlE0] LR glou, =Q7|E Wol
She AURIEok = SRR SAER] SAIZART O] R0IXIA] oL Qlt. wWepA] 78 A &AL
SRS Fol A AUl MEHS AmEH, o de] 22 s g AZA A &
T UfES AR BT S 4SSt oldlo, HELISAY0IA 100% MR THE ol THERE S
Jfeteldy, ofJSollA ‘gluten-free & TAEY AES MHACKthe Food Us, 2013). 3IAR
gluten-freeAl -2 782 F-50] YUAIZET} 7140] th w7 FAdE0] ok <3 15>0] A=
e} Zo], of}g2] ‘gluten-free 2 WAEF7T E2RAW} Q7oA AIREL Q= FHAAF
Hof BuAoR 100gd oF 8790] BEikt Zlo& UeRdt). E5F e g A 22 0t
TS MRS w0l RF719] AP, APIRPE 2=f TP

o
27%0] vk Zioz ueht 74 meju|do] FgH] e AS & 4 U=
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ad 7. FY oA A4tshs gluten-free A&

*O}] E(OURHOME) : gluten-free®

- W, A27MA] WHRE 2A] 2ot
- R, ATY, HRSW  B7LR(64.26%). R42HE, Edjdz A, EYAA-DAZUE
o, ChFg. R34, A, Tk, AAEG, AL

1

- gubAE}  B7LR(82.3%), SALAME, ENTRA, EUNA-DAZUEN, ChEg, SEHA,
54, R, obd, BAY

QYT : 100% A, FaFL A F2E YT B

- FPAHE  B7LR IR 715 . HE, 22ued, goug, BEA
- WEAE  SO1WULE, Mol nTopEE Ny, PariRY, 99 wejop] 2,

- gluten-free s =-ut
2229 FIWIT U4 AYY, YAHE cejol

O|AE, ZXE=Y7HE, 100% %20l &

D3ed JYuste 9

e AAHE EZto|o]AE, ZETVEE, 100%- A 0]+

- Aoy
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gluten-freet

R
[ % %A -l /\7{“_,] 1\-]7(-]_,_]- HHol-H]_] k]X—l ]

(1) 28 ¥
gluten-free W2 A xs5t7]  Yste  Ixt=E
gluten-freeo] At A4S AMEHSIIAL 5T AR
¢t aMizE IRAHEEEE 7= 21GA], Korea), 5
dl([solated Soy Protein, ~Ud: TISHA|E, QAAA]
=]

=+, China), S22 (FZAE, FARGHA] AV, Korea),

NE B PAA Korea. (P2187h2)s40lE, Y WA BHW Korea)s AMg3}o
Aol et Nede BSAL, Bk ARFON glutenBH e AR St 47E FA
o2 Z&E Wil oL

249¢ APSAL. WIRE QRAET SHURAN YA £ 5
%

&ste A I 12.1%)5 A GolA #+Uste AR&ston, o
710 R|FofA Ad4tet SARTIR(EY A7HF)=E ARESHY BidAde dEstT. 2%, &
AR, AEaRE AlBoA fAYstd Adstdo. £ Ao ARESH HR/E methyl
cellulose(MC), hydroxypropylmethyl cellulose(HPMC)+= AP A A stsHSuwon,
Kyongki-do, Korea)ofA] A|Zgto} AR5t L, 0]Q]9] AXE=Z xanthan gumE (F)AAo|A

K|(Yangsan, Korea)ol|A] U5t AMEstIth S3HA|2 sodium stearoyl lactylate(SSL)S

(Z)YAIA (Seoul, Korea)ollA] A|-zyto} AME35I9iCt

(2) A3 Az}

gluten-free AAjjo] A&y HEYIS FAsto] WHRY 2 BEEH4S2 4TS U
AAE A5 Hste] AFE LEAIARA] FolA AEY 245 7IAdst=d ]
=22 AAA AR 2rgdxl  Xanthan gum, MC(methyl cellulose),
HPMC(hydroxyprophyl methyl celluose)S AAst9ch ESt w=90] A xE= gluten-free A
M= ofUA|gE Rl F/dol SE5HAl ot B&7d0o] Bojx] 0
S3ts Aol BluE Foto] ALEAIAR]Y] WFA Q] s

ad 104 YeRd AlFolA 2F8Io] 2%H10% F71) E7H

BeoL 7|Zo] 12X Rote] WS VAN, W U

|o
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xanthan gum& SAIANS
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oA =2ute] ZgHo] 2o|X, xanthan gum 7|2] Mz AYst= ’éﬁ"e‘% 7HA, EEe A
Fote=d W ofjzAbgS Eich J2]y MCet HPMCE FAAo=z 18 7|gAwt Wi A
Zo] Aot a0t methyl cellulose®] 3%, stAFAI9] (o] 7|2 = 7oA AISFo] =
AT ololE @2 A1Ho] Ut methyl cellulose= 74, F0]o]aL AFof Ap-gof Algt
dol e oz FA o, auwgstale] AgpgolM ofolg EAdstel ATt A=
A A= AT

et HPMCO] 3% FFHM = oF £2F87H0.59%)stA S0l = g7 AxoA 2.5812]
FE4S HolaL Qo] Ao FEet 71EH b =it ®5F HPMCE 7|2 % HojlA] Atz
= YEY AR EARE B FAR ste WRAZRAA H& " 52 Wie Zlo] ofyzt
Hop g g2 243 0ts Alsstal Slo] gluten-freed AlFo Aet Aoz LELELL 9l
o

ol W] B ISt WET mW B8Ae] TuiHo] 2sistel wHEUe
| 297} ¥43 CO; 7tAg BRUAY

—
obgel wa Al AAs] Ao R BHES WAL Wisel Fe] ArbRolk We 1x

5 dste 225 Duido] glof Aol Mz Oﬂ% 7]aAQl ojgo] TEtHKulp et al.,
1974). 2"o] M= Alo] W7t o2t 7|5 st7] 95t &3 FH®(vital gluten)
WO ofyet H(gum)® 5 F7F A &o] AREo] 0445101 $th(Kang et al., 1997).

FUOIA AlHELL Qle AAWY] e fifi 7S oF 17% d7lsto] Alzshr
Ao (Kim et al., 2009) o]+ & ‘7}‘?4 i R =2 vEY SRHS AR
