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SUMMARY

I. Title

Development of feed materials for increasing livestock performance using medicinal herbs
and probiotics having increased antimicrobial activity

II. Comparing the achievement against objectives

patent refgistratipn paper
patent patent of genetic
application registration | resource SCI non SCI
S objective | 1 |\ ol 1]
1% year result 1 1
ond oo o] objective | 1 | LS SR S - L
y result 1 1 1-SCIE 0
I objective | L | | SSUN IS RSP S R 2]
y result 1 1 3 1
Gopr et i S N | RN : SRR — * S R N — - -
result 3 1 1 4 2

(The paper which is one of the paper we have to publish in 3 year was also submitted in
August 2015)

. Objectives and Necessity for Research and Development

Although various kinds of feed additives that are essential to the growth of cattle and
livestock have been developed thus far, still, the one thing that farmers wish for and
demand the most is an increase in the total production and yield of their animals. Farmers
consistently need for their livestock to consume less while growing more, which would be
beneficial from an economic and financial standpeint. This can most likely be attributed to
the increase in development of other alternative antibiotic substitutes, due to the
enforcement of the ban on antimicrobial growth promoters (AGPs), which came into effect
in July 2011. Up to this point, antibiotics have been used as an economically viable feed
additive because they inhibit the multiplication and spread of disease and harmful
pathogenic microorganisms while aiding in the absorption of vital nutrients and promoting
the growth and development of the animal. Contributions to the livestock industry, such as
increased production yields and large—scale breeding, have been made possible through the
development and use of antibiotics in animal feed.



In order to achieve this goal, the lead agency in charge, while completing a 2006 research
study backed by a small-to-medium enterprise research institute, had developed an
economically feasible Chinese herbal supplement that boosts an animal's immune system. In
the research, the antibiotic properties of antibacterial and antifungal agents are used as
indicators to improve the effectiveness of probiotic microorganisms for their introduction
into livestock feed. These improved probiotic strains are formulated and manufactured to
maximize their dosage and strength, and their effectiveness are being investigated through
measuring and comparing the drop-offs and declines in the production of the experimental
livestock.

The purpose of the study is to develop feed additives that include complex herbal
supplements and probiotics with improved antibiotic properties so that, in improving the
effectiveness of livestock feed, the cattle and livestock grow and develop into healthy
animals that have a much higher rate of production.

In order for this study to deemed a success, verification of livestock experiment results
must become mandatory practice, and there needs to be an improvement in the
effectiveness of the probiotic microorganisms to ensure their stability during production. In
order for this to happen, there must be adequate knowledge and training in the procedures
and techniques of creating and developing industrial microbiological cultures, and last but
not least, such methods as blood cytokine analysis and closer scrutiny and inspection of
meat product quality are in the process of being implemented.

IV. Contents and Scope of Research

1) Improving digestion function of livestock establish composition which is based on the
herbal medicine

2) Improving the quality of lactobacillus as a making antimicrobial efficacy of probiotics
better by knowledge which is based on metabolic engineering

3) Developing hoof shape for working at its highest efficacy of lactobacillus as a probiotics
4) Determination of a feed composition by optimization program of Animal nutrition

5) Proving the effectiveness of a feed by animal feeding evaluation in lab scale

6) An economic valuation of a feed by animal feeding evaluation in large scale

7) Prototyping production and registering product

8) Merchandising and marketing



V. Objectives and results of research and development
1. Objectives of research and development

<lst year>

1. Making a improving antimicrobial performance of strain

2. Growth factor test of production metabolite

3. Manufacturing mixing ratio and making a feed for experimental animal
4. An evaluation on suitability of feed

5. Developing hoof shape of Lactobacillus for enhancing these stability

6. Analysis of serum biochemical analysis of experimental animal

<2nd vear>

1. Experiment of animal feeding evaluation in lap scale

2. Experiment of animal feeding evaluation in large scale

3. Developing a hoof shape of Lactobacillus for enhancing these stability
4, Analysis of serum biochemical analysis of experimental animal

<3rd year>

Experiment of animal feeding evaluation in large scale

Analysis of serum biochemical analysis of experimental animal
Analysis of product and suitability test

Gathering data on scientific marketing

Research on W/O emulsion

Establishing prototypes using a result of animal feeding evaluation

Nor s W

Establishment of a strategy for production, marketing and distributing of prototypes



2. Results of research and development

Specific
Year Project name objectives of Contents of research and development
the research
-Transmutator produces deactivating feedback
Production of and regulation by producing metabolite of
strain, which has an lactobacillus, lactic acid which has a strain
improved performance | resistant (utilization of knowledge of metabolic
of antibacterial and engineering),
antifungal. ~Confirming characteristics culture of mutant
and establishing low-cost culture material.
Producing a lactic ~ Verifying performances of anti-bacterial and
acid as probiotics Testing of growth antifungal establishing feed composition
which has factor from metabolite | which has an improved feed conversion ratio
increased a benefit | . 4 ction by using of complexed medicinal herbs and
of antibacterial conjugated  enzyme.
and antifugal
and manufacturing —Producing a feed of animal test from NRC
feed additives by feeding standard and performing a animal
animal feeding ) .. test (rat 2, broiler 2, layer 1).
test Setting the mixing ~ ) . .

) Establishment of feed composition which is
1st year Tato O_f eed i improving a performance of productivity of
(2012.08 DrodU_cmg an broiler.

- experiment feed —-Check out the mechanism of host immune
2013.08)

activation by lactic acid bacteria in hazardous

conditions.

appraisals of the
suitability of feed

—-An assessment of the quality of feed which
added Lactic acid and coated lactic acid bacillus

Developing the
form of
lactobacillus with
improved
antibiotic
properties
analysis of serum

and

biochemical
analysis of
experimental
animal

Developing forms of
lactobacillus for the
stability

-Producing prototypes

-Establishing the technology of the
micro—encapsulation form  based on
pre-gelatinized starch and monoolein
—-Animal test

! check out enteric and  stability in the

stomach as a double coating layer form.

Analysis of serum
biochemical analysis
of experimental
animal

-Check the mechanism of humoral immunity
function and immune activation using a analysis
of serum biochemical from animal test which is
challenged.




Specific objectives

Year Project name Contents of research and development
of the research
-Experiment of the optimum feeding conditions
through feeding trial with broiler in laboratory
scale.
Experiments of —-Assessment of performance
animal feeding : gain, feed intake, feed efficiency
evaliation 16 Tab —Analysis of organ and composition of intestinal
Producing a lactic | gegle microbial flora
acid as probiotics —-Analysis of meat quality
which has : quality of tissue(pH, the color of flesh, heating
increased a benefit loss, moisture retensien, shear force)
of antibacterial —Verifying the results from the pre-experiment in
and antifugal laboratory scale through the animal test in large
and manufacturing scale for an experiment to test for the production
feed additives by of its practicality
animal feeding Experiments of -Assessment of performance
test animal feeding : gain, feed intake, feed efficiency
evaluation in large -Analysis of organ and composition of intestinal
scale microbial flora
-Analysis of meat quality
¢ quality of tissue(pH,
and the color of flesh, heating loss, moisture retention,
M shear force)
(2013.08 -Producing a feed of animal test from NRC
B . feeding standard and performing a animal test
2014.08) Setting upe e o 1 bioler )

Developing the
form of
lactobacillus with
improved
antibiotic
properties and
analysis of serum
biochemical
analysis of
experimental
animal

mixing ratio and
manufacturing of a
feed for
experimental animal

-Establishment of feed composition which is
improving a performance of productivity of broiler.
—Check out the mechanism of host immune
activation by lactic acid bacteria in hazardous
conditions.

Developing a  hoof
shape of
Lactobacillus for
enhancing these
stability

and mass production
of feed for

experimental animal

-Producing prototypes

-Establishing the technology of the
micro-encapsulation form based on pre-gelatinized
starch and mono olein

~Developing of a hoof shape technology

! investigating a material of enteric coating
-Researching of the enteric coating condition
-Efficacy assessment of enteric coating

-mass producing of the product of a coated
lactobacillus

Analysis of serum
biochemical analysis
of experimental

animal

—Analysis of serum biochemical analysis of
experimental animal in the lap and large scale
¢ Immunoglobulin G,

Immunoglobulin A,




Specific objectives

Year Project name of fhe ‘resenrd Contents of research and development
Producing a lactic Experiments of -Field test using broilers over 15,000
acid as probiotics animal feeding -Assessment of performance
which has increased a | evaluation in large . gain, feed intake, feed efficiency
benefit of antibacterial | scale (2,3) -Analysis of organ and composition of
and  antifugal Experiments of intestinal microbial {lora
and manufacturing animal feeding —Analysis of meat quality
feed additives by evaluation in large ' quality of tissue(pH, the color of flesh,
animal feeding test scale heating loss, moisture retention, shear force)
Ay iof merem —-Analysis of serum biochemical analysis of
. . . experimental animal in large scale feeding
biochemical analysis .
Developing the form of experimental trial .
of lactobacillus with animal * Immunoglobulin G,
improved antibiotic Immunoglobulin A,
properties and
analysis of serum —Analysis of product | -Analysis of index component in medical
%l ‘veur biochemi'cal analysis and suitability test | herbs of prototypes
e of .experlmental —Gathering data on .—Testing of St.albﬂjty of protliuct .
animal scientific marketing . Storage stability of the microbial form
2015.08)

Research on W/O
emulsion

Determinating formation of coating

Producing prototypes
and Registering good

Establishing
prototypes using a
result of animal
feeding evaluation

—-Prototypes production

—-Analysis of index component in medicinal
herbs of prototypes

-Testing of stahility of product and setting
term of validity

-Registering good

Comumercialization
and Marketing

Establishment of a
strategy for
production, marketing
and distributing of
prototypes

-Opening the seminar and promoting a
product

-Gathering data on scientific marketing
-Applying a new method to save expenses
from making a product




Vl. Research result and plans of using the result

1. Research result

application number : 11251-080615

Author L.
.. Nominati
Publication . SCI
Title Correspondi on of an| Vol B)
Jear Lead author 8 Co—author |academic
author
R Vi Mi-Hyang Oh vol. 46
u ain, —Hyan ; . 4db,
Lactobacillus paracasei | Keun—tae Jong-Kwon yang Korean J. 1\?0 2, | non
2014 ML-7 Isolated from Jung ok Nam, | Food Sci. LG
Kimchi, and Its Effect |  Park Han , , An  |BR. 1’51 5C1
on the Growth of Kibbeum Ji (2014)
Broiler
YeonJi CII(I),
Mi-Jung Choi, 1 34
Effect of Coating - Boo-Yong | Korean J. Vol 5, SCI-
2014  [Method on the Survival| Sang- YoOn | foe Wook Oh | Lee,  |Food Sdi | NO: 2
.. D Lee - pl8| g
for Chicken Feed Jong-Kwon An. | Onia)
Jae Kga’ Lim
Gelidium elegans, an
SRk g & I%
and Hesperidin it Min-Jung Seo
Lipid A ulati d 1 i iy ! Phyto ’
2014 Sx%ducggrﬁf auon and| Hui—Jeon Boo-Young Hyeon-Son therary Dp. | g1
Oxygen Species and Jeon Lee Choi, Research | 1701
Reactive Nitrogen Ok-Hwan Lee 1708
Species in 3T3-L1 and (2014)
RAWZ264.7 Cells
Dieckol, a major
phlorotannin in Ecklonia
cava, su%esst_as ]g'ﬁ)id Molecular
m
2015 a&aﬁa%lcr;éle? :fn h.igh—feat Hyeon-Son| Boo—Young |Hui—Jeon Jeon, | Nutrition VOlif(ﬁ SCI
diet—fed zevrafish and Choi, Lee Ok Hwan Lee | & Food |PPy
mice: Inhibition of early Research (2015)
adipigenesis via
cell-cycle arrest and
AMPKa activation
Effect of Ceati _
s | SHEEMEEE | im| Michung Chei e e, & | "
to tabilit - - ? ]
rggp:a 2 Driedy o u-Jin Kim| Mi—Jung Choi Jong-Kwon OOAn - cl (20%‘ 150 | scr
Lactobacillus Powder Han
] Effect of Coating Materials on the Storage al of
Effect of Lactobacillus— | Stahility of Spray Dried Lactobacillus | J0%Dal 0
9015 | Dot pnge s Powder Lyl - |scI
on Sglmonella-infected S 7 disease
broiler chicks submission in 2015 (England)




Patent
. application
year name of patent applicant country
number
; s 10-2013-0085808
Lactobacillus paracasei ML-7 . . .
Milae Resource ML (registration
2013 strain having antibacterial Corporation korea -
number:
activity and uses thereof
10-1507744)
Method for producing feed
for broiler containing coated | Milae Resource ML
2014 - korea | 10-2014-0005479
lactic acid bacteria powder Corporation
and ginger powder
Eowder dof ll)allctic acid 1:iacteria KgnkukalUnAj. c:if the
aving double coating layers Industrial-Academic ¥ 9
2015 and method of preparing the Cooperation Group korea | 10-2015-0111557
same /Milae Resource ML Co.

2. plans of the research results

1) The commercialization of this technology will promote the commercialization of its own

in the hosting institution. we would like to implement technology-based marketing to

existing customer of the hosting institution, domestic feedmill company.

2) To expand applications as development tailored functional feed additives in each region

to take advantage of the agricultural specialty product (Branded livestock)

3) To improve efficiency of utilization of domestic useful plant resources and

MICTOOrganism Tesources.

4) To increase in foreign exports in accordance with development of various additives

through development of the new functional feed materials
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A473 FHFIAE R AdE} S V9=
13 dx3pd a5 443 Fxed= 3 F3dE
24 47 Mg 582 eAAN A%

As5F dFAE A3 2 JA48E A9
14 71«39 A%

24 ZAAH A

33 XNHgEg4 A8

WA 58, £ F 1 AFEHRIA



Al1F AFALEAA9 M8 2 AAEH
1 3d a4 EX/Ex @ Fo-§
1 7Age] A3 day

71Ee] AlgFel das AFZAHIAE MEEH YA FrA HeHdFH oz aFdE A
2 7E9 QA Fdolth & AR AN FHLS FHowA s1Ee AFo] FUlslE AMA B
A =gl Hie RS HA3] "a= sla vk a9 d#AFH A ARASAl AR Fa
FAAEE 20118 79%RH APEn Y= AEH7E FAA(AGP: antimicrobial growth
promoter) AR FX‘o el FAA AL 2409 ALY Holth AL HYY vAE
o Aol FHAE AR FRAE o)LL AAANIZ AF 2 aHy) 7] & &
AAA 74F BAHQA AARFHAAR AHGHAYY. &, FAAE T3 4199 A A
HAZ, R A A A dre S2s9 2 gL 798 ssd

oz g EHL @Ay f3le FA/|BIAE 2006 T/ /1GdRAATL ALAY I
AE FPHAA AAAGe] AL 7= AIAHEE FAANE & 9 I 248 AEsigey,
E FAAAE FEAHL 2 ZanjologA UPEY A4 AR Hol AYY FAFE 3
of gatedol/ FAF 59 @F FHE AEE 8= Z2ulojlegx nYR HH L F
A7, FAE E2nulo) ¥ X HF FEHE AMF EHY 5 g+ AFE AFstaA
e, o8 THE 715 AMY A8 S T AFE A .

E BAAg d7REE AR B S Folm, 715 S AASA AFZSA 8o, 71359 AAA
S FOAZ & gle BF AgA 2 S %0 SAE AR AAE o] L3 AEHIA
E AustE Aot

B AAE AFHoR FY37] H8A 715 A% AFE 5§ &5 AFo E5-FHoH, A
T AES R OE AT YA FutH o/ T B FHHOE FHHE T2
Hlol RE A HAE FHo FuUislt Wasiy, o& 48 YA v AE Agd AHEH:= d
AL e A4 9 #F Jd &S AEse, A4 4 AFY AL BEE 3] Wi
HAF o] AL EFQl T WY 4], SAEFY $AYrt 59 g £45 As6d

2. 3% u¥

HAATE Bl ARA=RY Ay xuvoleds $A7E UATHE NE Be
o FuePel/FAT SHol AT F4 AT TEWILHE FATF AFeL, A
Y3 2 715 A% NS T AEe YRS FAAE Ao L ZEupoloys B
§ 442 ARAPAE AdaE 2 ZE @

3. FaUs

- FAEF O8] WA E, HEFEAL 2 HEAR 49 AT #F A8 (88)

- gt o/ T A% HUt

- B AE ALEAH 74 A¥ A7 (microencapsulation &)

- AT EE AL svte i 3o et gol/aA AT A FAE AFTT AF
- 4 BF 399 g A=A 43 Frt

- 7t& AtFA el 9% performance &4

- AAFE A AFE GG AEE T AL W 75



248 AAQAR - HE) d7AE B 2 Y&

1.

F#H713: B o/FAA Aol F7HE At Z=hlolEgA (i AF R 7S

A% NPe 5F AEAAA AR S
<1AdE>

1 AYATE ALR F§ ALzdloleg s f4FY VR BY BY
- U, dEEY, 22 U4 97

FFx (L) LE 4% W7}
Fureleel/gAT 4% Bt

G, AFEA SEe 289 Fudel/gAT A B¢ #3 A L 4% AF3
CgAFAA B §712 AR AR A2 B4 2 ARY 9T A4 24

A 93k <At FAkdEel s AF As A E

e AL AF 94 FX (minimal inhibition) o] YIHH o2 =&
H2A {FATY screening & ¥R 24 &Y

Al #79 & JA5 A Y

o Alm A Ho)
- B4 AY F4T 249 7154 ot
PiET B ARTY AR AT m

S
1.

Fure|gol/FATF & B/ BE (ko] 4F)

ZrZre] #FE F W 8435E AR F d¥d AHS3A 1, Propionibacterium sp. 30T,
H7F ZANAM wWFS, Aspergilius & FFolE 30ToA wWigS, 1 9 UmA o#F&
37T, 27138 ZAqA HIFL

. Lactobacillus sp.¢} Propionibacterium sp. & &43} 3 & px|o] FZE 0] &3l u]=] 9

AsBo| Hi A 2cm o MFAOE streaking 310] 24 ~ 48 A|7HEQL wjgEo)

. Overlay assaydll ©] &3 WA vAEL AA )R overnight 9o}, |
. Weket X9t FAE 07% agar MiXE Hoad E 45 C 24z ¥ 2 793 F

0.lmL/AmLe] T=Z 34sld 10mL& overlaydtt}.

. Overlay assay°l ¢4 & ¥%o] #3E FTY3 Moz AFE o, #F 34 5%

= 1 x 10* conidias/mL = 3 M ¥ FFE 10mLE overlay 3t}

. E. coli, S. enteritidis, S. marcescens= 37C, 37|13 ZAdA 24 ~ 48N 759t = %3ty

HEg.

. Aspergillus & Z3%o)= 30T, 3714 2AA vk #Z5c}
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<24 x>

7t 234 TRY 715 AN AE (AU

- A8 TR AMY HIL AJA@EA B A 54 AF fAE AR ALY AE

! 7}2 9 ZA % (Weight Gain), A5 & & (FCR, Feed Conversion Ratio) 5

- AFAE =237

D ERAA B A FAE AAY @5 52 B¥ ARSI performance W&o 93
ZF AR 49 AYA &2 24

- A7l B4 2 237U VAE TF B4, A pH &3

- SAF 3 H7)

¥ V| AE . L plantarum 10hk2, Lactobacillus 1.5-2 E5 A8 oA

. R 7S AR AE (94 1)

- AA FHA A4 BEA AP HAT LAY ALY A E

: 7V=2] FAF(Weight Gain), A2 & & (FCR, Feed Conversion Ratio) %
- &7 24 2 &7y rAE FF 241, W pH &4

- |AF ¥4 B7}

<3AAE>

(1) 7R 7t5 Y A8 (38 2, 3%

- AA FA FHAAg B AW FAT 249 ALY AE

» 7VE9] A F(Weight Gain), AR B E(FCR, Feed Conversion Ratio) &
- A7 24 R 2374 vAE £F BH

- £AF £4 B}

@ AAEAT L AEFS
- NAE A%

- AF AR AE

- AE 55 &7

- A W7t
Q=R A

- 53 F8A A AF A% AUy AH 2 TR
~ A A9rE feedback o AESA L AL
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2. WE7#: Fepdelol/AAR Hxol F4A AF Zavejedx fawe AY A
9 AY S8 94N 124

<1AA=>
(1) 9AE Ag A
A2 Fgateol/ITF Aol $48 Z2uloleE X FAFF AYE YAAE 7T
5% ALA 25 vA#AE3 (double layer microencapsulation) 7]% 282 AE=T oA
o]t}
¥ FnEH
4 9F %, Korean J. Food Sci. Technol. 38(6):767-772 (2006)

© w/o¥d FEIRY FAHED A=

- FAEE FRF 1A FEA S A Hrele oz JAS AAY.

- SHjAST 59 13 A& EAE Hred oA #AANFA o EZA 255 AARe HS
e A ]?l w/o @ AU Y FAEAS AxA.
@ 2zt Sﬂ 4 A=z

- a7 A 3]- AZREE 14 (w/w)e] H&ZE EF3e] 66TA 2AA 23 fEEDS
?ﬂ]?ﬁ‘?}t‘r.

@ w/o/w®d 8t Az

- Microencapsulation XA @252 SHFFE A+ 25 50T 2 FAAZ F 1y
013 23 FAERDY FHAE £ Ulra-turrax T255 Algsle] n& o2 wukgio.

- mE £ AFABERDE Hrlsle] 6023 TNFoEN wio/wd e 253 HAfE
AzE 9 Faty S S48

o HLB7} 9681 #8#1E 0025% w55 H7}ete] Z3HA

10CE #Asly RaAstdA 255 mAfe I4& A
S AR e 44

g FHE wiorwd F34E vAfEs FA FHE&ATNEH, 7718 A&

FAUz EFdezE4 A4 10 im Wl vAfeS A=

WA A S| A T
Arjz ALGFT

e =

22



<24 x>
(1) AFARE 7o) Ay asaty 24

D Cytokine %<& =

- T cell® MacrophagedlA 43 & Aoz 97 F2 9 HAUL o, EHs=
cytokine ¥& &3

- Interferon : IFN-Y¥ (Macrophage activation, MHC molecule %7}, antigen processing, Ig
switching 59 4] A< « &4 )

- TNF family : TNF-a or[cachectin] (Local inflammation, endothelial activation)

- ELISA®R &34

@ Immunoglobulin (Ig)%] &34

- Immunoglobulin (Ig)¢] %<& A5t BQYHe F7 9FF &2l

- IgGE plasmadl A &3

- ELISAR &3

<3RdE>

(1) AIEANEE 7159 A5y 24

@ Cytokine %2 &3

- T cell®} MacrophagedlX HAH T2 THFAHLE d4F T2 Y IHAEL o, Bv)se
cytokine %2 &4

- Interferon : IFN-y (Macrophage activation, MHC molecule %7}, antigen processing, Ig
switching 59 @A A= = &4 &)

- TNF family : TNF-a or[cachectin] (Local inflammmation, endothelial activation)

- ELISA® &3#

@ Immunoglobulin (Ig)e] &7

- Immunoglobulin (Ig)¢] ¥& &Aste AYHY F71 45 &2

- IgGE plasma°l A &R

- ELISAR 34

(2) AF BA 5 HYAE

- AFE AAE T TgAY AFAHE FTFF 4
: Glycyrrhizin, decursin %

- AF A A E

P HAE A B R 48 (FEV|F HAA)

(3) Scientific marketing& A& A
- A5 FAA4
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34 A+ AR 5% dv] 43

<EHH| A3HF>

E 3] =5
8 e | == g4
4 5 M SCI H|SCI
E =X 1 1
14 E I I S ) U U .
N =X 1 1 1 1
T R o T T L
22 HE g 1 1 1-SCIE 0
- =28 1 1 1
W - [ D R (PSS U SUSUIIS T SO
83 A= gy i 3 ]
S I s | T 2 | 3
24 3 1 4 2
Bz BX SCIEF =E1HE 84 Fas- 201508)
<AA=E>
A A A= ) =1 9] | SCI
=g LS .
A= K e I I i e s e
p Vol 46
AAR L) Rt Mol . 2 FEFSA | az4E 4]
2014 | Lactobacillus ML-79] =4 kg £ ~’ 4
e R ey m setsix (pp. 15
54 A J'°7| tﬁi ‘i‘} 7|18 p(%014) SCI
; Yeon-Ji Jo, v
Effect of Coating Method S : ol. 34,
o014 | o0 thz;f SulrvivglngRate of 1. |Sang—Yoon| Jae—Wook %&;Ol%nfngcﬂé %gggarslc{ No. 2, 2 SCI-
forDCahIilcken Feed Lee & Jong-Kwon Han, An. P%114)8 5
Jae Kga Lim

Gelidium elegans, an Edible

Hossericts Tt Tspid 3‘2(2)%
esperidin ibit Lipi 2

Accumulation and Min-Jung Seo, Phyto E

2014 | production of Reactive Hui-Jeon |Boo-Young Hyeon-Son Choi,| therapy 1%)1'_ =9 |S8CI

Oxygen Species and Jeon Lee % h
Reactive Nitrogen Species Ok-Hwan Lee | Researc 1709
in 3T3 L1 and RAW2547 (2014)
ells

dieckol, a major
phlorotannin in Ecklonia
cava, suppresses lipid

accurmulation in the ) Molecular | 41 00
2015 | .. adipocytes of high-fat Hyeon-Son|Boo-Young| Hui-Jeon Jeon, | Nutrition i-14| = 9 | sa
diet-fed zevrafish and mice:| ~ Choi Lee Ok-Hwan Lee | & Food [PR:
Inhibiticn of early ? Research (2015)
adipigenesis via cell-cycle
arrest and
activation
Effect of Lactobacillus- . |Vol 45, i
fermented ginger stem on 2 = o & #=4F | No. b |
20].5 Salmoneﬂa—ginr.lfgected broiler ZJ ‘l"’ﬂ 34 H] 7§ 0] %E,ﬂ'%ﬂ 3!]-5]'511] (2015 10 %‘H SCI
chicks 31
Effect of Lactobacilius— 201584 Ea3 Journal of
fermented ginger stem on B oz 2] - 'Avian
2015 Salmonellaginn.fgected broiler T s disease’ - =9 | SCI
chicks 11251-080615 (England)
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2979 559 FL
29dx =3 249 293 299
gy | FERERE FEwdes 434} q |10-2013-0085808
ML-773F € ¢lej8% o) Zf 2l o o T (8 210-1507744)
299 #4F 2% 2 42 o
2014 S 34 8 %44 of i 3= | 102014 0095479
Az Az 49 1R A
o] IR &L = A F (AFUTuisF T/ = 3 ¥y
2015 1% 5 T Zdsa Mgqaga | &% |10-2015-0111557
22 9 o] Az
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A 27 =l 7l 4%
1 2 AEHA AE 5F a3 71E FAAE THeR)

A AZAEIA AFe Fa FAAES 20119 7E2REH AYHa e AZAHNE FAAA
(AGP: antimicrobial growth promoter) Al-& ZX‘ol thu] 3 A AL LA ALY A
olth, A= WA HAEY AFolYd FHE AT G4 o] &E&S NN AF
23 52347 947 g FAAR 7 AAFHY AERIARE AHEHAGY F, FAAE F
3 4o iAol AMEHYE, TR g ALSE 715 9 49 2o #§L 7
o & 3.

2 A2 YA QREoR AH5e WdHo] Agse] el 47 Aee, we
79 44 WA 4T 2EARoH AFTE YW FSAE AFANAE A3HA
AW 7HE 5 e 9GN] UFTE Fuolnt.

T SR A AR FAE 34 Lol AU AYESHE PP S A4
g B309e 7HEATE BAZ Qo $78 ause AgdA FAA7 Ao
g9 Nl A5H EAZ BTH 3

U FAA ALEFE vl 2FH Fol=E FAlCA T 2004d A FH/44 FAA AL
|8 1201802 4 AAF9 &n|Fd vlE) 2 7 108] @] AR&sta e AAelU 7t
29 AAEFZ EFRo 2 ALLHY AAEHAE A A (Antibiotic growth promoters: AGP)¢] A}
£o] 200637 dAFeE FXEH7] AFEA 201137 EE ZFAF AAE A9z Ad3
o2 11 ARl FREHAG

900

800

700  =—

600

500

400

300

200 \

100 D === e — e B
2001 2005 2006 2007 2008 2009

oAz g "ERsoAyue  WERIr R0 wE

. E=E A g
(H3re17] (2010)4:61)
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A7 244 FAA Algo] A AR E&o] 4, ol F HAIE Fvlshy, 4
FBHEY Aol AT By ofUmt oF A HE GF AIELE A AHu|st FUhH
T 59 AAH &4do] eutdvhe EARIIE 9+ ZAAF (Hayes et al. 2002. Food Control
13:97) F4QdA @3 gAY ALES HASE AdozE AAFHA &£48 s =
EHQ dAo2 5FF57) i FAAE AT 4 A= AIAY Awe] HAHS &T7H=
AR o]},

A AAEHTIA AFeA FAA RAAZ ALLEHL e AEL 1) 4TA (probiotics), 2)
2219 B-glucan, lectin, mannan-oligosaccharides, fructo-oligosaccharides, 3) &4 A, 4
714k Al (organic acids), 5) A& F&E, 6) "IUlE: Cy, Zn 59| Zt7te] &% S 23 A F4A4
AMEE G g

AEAe FAA dAAR 7F dE AREHS Jed, AFAEE sk wakE, HEw 3
AEEHELE THE ER(yeast), B5EHE E2E 5 I&2T, 394 AAEY 438
AAsts WAHE, FEIFolE Tl AHSHL Joen 4 wAAES] F§ 7]de] fE7] wEd
EFAAE AHEHZ A AT i AdA AFY A A 10,0008/ke o Fo.E =3,
eI T FE A AEE A T oL E fX31Y] oduE @iE JHAE 3
ot

¥ 1 F PB-glucane H|Eo|F WA Fojste 22 EX AIXY ¥ BAdA F£3
872} tfFo]™ macrophage( 2 Al E), neutrophil(ZF 1% 2] A9 #AHA AEE A7
o2 7}A] cytokine®] EHE ZFF e HYTHE FAANZY. SYRFE oM FY 7T e
sle AFZALE Fold HALE dA2A7]= E5E YEhdY. o8 AFE &, AA FH
E03e] A=A7tE W57 o] WE AHEHF vt ofeE AA el

ZzeelAl, chdEA, BvelAst 2L KA FAE GYL A5 FFE ALNAT of
g 59 49 A0 Q-BAEATHA, ZzeolAt 25FlE doAE uTe
29, 2¥4 As@¥A(irypsin inhibitor) § AP Fol 2As: FYFAAe FFL REE
A% gtk AqUANE AR W Y UG FAA FAE waA Aol HUAoE A
gtk 2 AR S AR Aot 55 AUl ¥, Be AT =Ho| A
a3te], A olFE TR wAY wo| Basts] WE I F5e RAYE 4
A BedkA ®sa g Agolt

k>

¥ B

712 AE 973 pHE ¥532 Al #3383 /MAAA 3 d9d 23] R 9%
&2 MAANFIT FelEY F4E FEARCEN Y £ Y Alw B& A Er
A ARAEVHE FAAY AL 1A 7 FAYE 327 Y

o)

5}
v}

AE FEEL 3P, LWy, WE, AT NEF 59 FEEEA YWEY H A9AAE A
AA71= AeE 43A oy, AFEE 579 Zol7l 23, 98 F79 EA=Z F 44,
Abgol ojE & dAeln.
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28 A5 NF §F

et o] g2 AFEl AFd EAH JUAT Z|E FAA dHHAH MF HL2 He
Hel A €445 FRIA R3] diEd FAAE L1z 448 dfASAE B3tz e 44
ojltt, S 7158 FAA A A Aol B WSS HAMSE AHY ¥, FT B T
of 8§ JtEe AW A AT lEo] UFEE AR AT FHAM FAAA A
A el &3 EF dFELS AMF AF (performance) F3ol #F Aoy wEtM WY
T4, H B, Fd BT T9 2 d&FHY FEA 7EY AN S FAE T HF
A e AARHIEE A9 Age] FAAE AT F A= 2AZM A Aol =
< 3oz qidEr

A FAY #Ese] 2740 & FE 9 shrt 7159 ARA Sk AF# 7]
Fo A4 Aolth. o)E ¥ B EAsr] Astd FRIZBAME 2006d 718 714F4
d74 AdAY AAE sHHEA FAHNE 7154 E9EE FAAND 7 e W L&A
€ Agson, & FAdME §2 F84S 2= Z 2o HE ngEe] 4 ALR EoF
Y9 AsE 96t FaHol/ FAdF T FF THE AXE sl Tenjolegs
Qe TES I, FE Z=vo|2g 2 FF9 TS AdF AT T YEe
ABS ARZsaa stH, ol THE 715 AF ARE T8 HAFstna o

2 AAE AeHer P57 fse 7tE S AEE 8] BT FdT0) ooy,
Add AFE Mo Aisr] fsAe e Hol/FT T2 ITHoR FAHE =
Zrlolegx AR THY FHrt BastH, ol& A 4AA vAE A% ASHE
WAES AH R FF AR 7las AHEstnA sy, @ 43 4 AF AL 5%
2 37 HEd Y9 AelEIH 24 B4, $AFY 54 Bl 59 qEd £4E 79
g Aol

2, 2 FblA ez S 5 AW de 58 34 2 AR AN 34 B4
BEes 2AE ALed o8 BEFoH A 2L wne, nANYez AN
F UES A7 AL BYoE ¥ AAS AR

W

A A= H7HE vAE A Ade] HaA

3 2 v}o] @ B A(probiotics, "]AE AT A A A (antibiotics)et WP HE= Loj=A Al
Hxu gow, A nAEY #3E MATe=2ZH sFQ A, SE dato fdstA 2-&3
T AFE TEd 29 &S, HoldF T3 el o A #9# HAEES FAA
7+ AAHEFIZ FHEE ALH &3 AAMAAd F9FHA #ALE s EFES
prebioticsZt 819, probiotics® prebioticss ¥%A]F] AL synbioticsErx ¥} o] &
prebiotics®} probiotics & A% 2 AZAY AP dg] AHEHT e F AF A 7154
EAZA, AW vAdEY ¥8 /A, Y A4S A% /Y ALY AF, A 7 ATdE F
st HEE St 528 o 4 AE A9 2EH &EA A 55 A3 o) &EH gidh oy
3t T2H|LEYAE 48 FF A4H, 2 EWlF(lactose-intolerance) 3}, ol AAL o,
AR g 4 &3t 57 olfdx FAA HAHAE T A37A EF AW € X5, 5
SHAFY ) LA 99 #E, €5 SH2HE AA/EH AR A AERA A% ¥ 7
& AF 24 3z vg9 Bird gi(folic acid)e] AA, A0 7o 2l AU E=E 7F
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A% T4, 3G 44 AF F4 F9 EdvF FES AuFHn vk

TE AR EoldAe Zzulolegx AFL 2003W9 A% AW iy 15% AF3 26307
B AT gov, §49 A% As3H/E FAAAGP)Y FARZ A3 FE AlRA 9 Z=n}
o] El A9 AA FEI LA FE Frlete 2010W@7R] 9,000 FHEY] EEE ASE oy
At txe] AL9 % fluroquinone A AL AR A7} FX o]Fd T Eulo|eE A9 Al
® A7 3A B3 e FACIL oY A F e Zruto|eEgA AF HJTEHA
A FYdF g A NedIds 2R ALY QIS FHE 3 AF IYFH AF A
2 77 9, F5 AF 2 29E WA (Joint Venture)5 o 8 o4 #3} 47 AL 9
3 F2 F) Fo| o|Fo A glon, wvg viAE ZHAAANE ZEnlo]oEx {3 Ay
2 5% 3R 8% 78, geER 2HRE 5% A7 27 FH, EF AGL A% EAANF Al
F AL, AEF AL 245 FHE 9Y AEES g1, A AFH FEHE 53FA &AL
BEAE AFE A, 95 € FFAH FAA Y Ui A&F TR €% 5L EX Qv 47
AN SHAAE EXAAETSE toolg o 4% AU JIFd 7% 4 43 FE oF, AFM
A2E Adste dA XF 7€ AL oE B3 Z=upo]lo g AEY §KE7% 497,
T2 QEAE B FEHE AEAYE FOSY e Zviolegre] My, ZaZn}
o]oElA9 RIE % A H&ey AW, v F FF e, 54 2F A8 QA4S BF
A% 84 9 =Hatm 9ok (AATF, 2005, Prebiotics®t Probiotics®] & A% 83 2 7
A=)

S Bl AL JASEFE B2 Z=2u|eEA AFE AU AFd nmdH
Atk ANt =l AASAIFE ZEupolg s AR AR, AT Ve HAEC] A
2 ANFo Fostaod, PAE ATAY A FA7)F o25H, ZEulo]2gX T4 #A
& 715 AFERS B A8, B 4T 271 A7 HlEe] FoHE EAY T2
2 A3 B2 dASe] AF FAddl oHEE AL d= Ao

ZZ2Hlo|QEA FFEY FHA4 EofdA Y o84 FAFAE BE Al EC] doy {7
A 2 vte ] @ A (bacteriocin) 59 ZEulo]e ¥ A W YE dAME 9% Fd nPE
(intestinal microbiome) 9 #F4 2 HAAF 3 A, 559 HYH™ (mucosal
immunity) ¥4 € A% S 59 %4 Aot} o|FoAR Z=2ulo]e A FFe ¢
3 AAEE {F7142 AR AHA7ME FAHAAGP)S FE V|#A(mode of action)ZSHollA ®e
TAMS & Rol g1, AGP WA A A|FAA Zzulo]e g A F59 v Eo] #e| wHEz 3l
= AAoY.

B AAGME o] T F84E& Zte T2upo|QE A nAEL FAF ALE EoF 7Y 84
Z2 95t 1) §F 89 AEZA dFRT Hia = AHE 715 Aoz dAH:=
F714F W/EE v T2 AASE AA Add TRulo]e¥gA dF9 FEHL O
ALEE A4 8 7S &5t A FAA7 2, 2) FE E2vpo|egA FFU} A
SHMAAZ A7HE o A% AT Y ¥ U=F AR EE To= AFSE, 3)
ol ¥ THE J1F A AL F3o AFNA 54 AZAAAE ARG F IE
o] 7% Alg H7MAE Z2ulo]8A AFY AT EAEA guF FAE FEFPe=R
A B FAAdA AdE= AARFEZIAZE 2309 39 #AAd a&FHolax ¢4 AARAHIE
FAA(AGP) HAAZA FFHoR A add 4 UEE drt
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43 A9 4+
i, gobA RAE J99 A% 99 P48 A=A AR

FAAE S Are] B4 5 AR AEAFAAN dAHE 44 FAERYH
BYEFAZ AMEH = AST dEsie] FA A=z 2 B3] 758 A= JAVHAR
AEHsH 2, #dH e U&& =x4FILA3E 2010 SAREAY Special Session
‘g HAtze] Alg=e] @i AlFo= UHEFL

[ X =32

HE[ME. AXF) H=(#12. ©@1.8] o= [25kg. HI=)

L — SHEES BIYD 1SS - 25kg/ZE . HI ' LA

kol A ol oo -21.8 = (#F12) —A}gg:‘lkgftnn
Lo = AME - e OF2EELE] wio AGP 1.5~-2.0kg/fton

-2 £ 1 == 8% 0l ot

oL, & oian mreis

Sf===aA=x

2

- 2lsE =2 " AE E=sAIE(E= =0)
-==H:3= /2 (L2A]l, 3~aAl, 6~TAl)
-~-HZEID =22 : 1,000kg = -> 350kg ZiE =

-FRESH - TR NI 2

D

HSE MME: 10~~20E 0Ol&F2e| 2F2 A= X 3E

tore e e —

2 EfAAE S A @4 7F A1ES BFAFCAA 4 /AE fsio o4
AEE 7= I FEUAE T8 BEYAE AEE kA WS Hdddz:, AdE A5 3Y
AxFET. 4 BT AAEL B0 kge 8 AR FFo] 75T o2 4894,

32

L
L, = o2 mrimae

30



Suspension

-1 =t =
A AW\ A B gl

= OF 407
-IJ%‘—E]%i%E]N]E}DIE—W Cooli

Dispersion

micro-Nano - . HIH] A X
=0 /lm{:rU—Emulsmn olorage S0°C
Coolirg
=80T 2 F Emulsion A =N D2 2 F
auSEIF3E =24
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B A ZENCESH
-2 3 23~332 A (102 24)
A= 1 21 E S 9 Al=0l 0.2% (2 kg/ton) & 2t
g2l JHAIAS  S=EMHME 0 SA=E v 2
3,300 1.61 0.60
CHZE= 3,200 1.59 0.58
5,500 1.01 1.60 0.59
3,140 1.57 0.76
AlE 3,140 1.61 0.80
6,280 0.81 1.59 0.78 +32.2%
HATP : = ANITS U0 FAHE PE O

L e maxism

o]ZA AxE FLFUAES AL o 71A 4525 EFH U] FIAAYA ¢H &
Aoz digdv wata AP FAHLS o= oA 5 Bel FArdE
ZHE(Glycyrrhiza uralensis)®t 3 (Angelica gigas)e] & ¥ E3F¢
=] A F A glycyrrhizin)® dE A (decursin)®] §FE E4F AF, 48 Fo &A=
AEEHES] 4FF AF32 ASS o3 = At w2ty S A9 AL
FAAGE 9% AXELE ALY oFe|d

E5t o] ¢ RAE AEAEE ‘TR A5 £33 843 755 F1E
3o Z 428 Fhd #oste A E S5t AF(HA)Y BN F7F o8
At 2 27 feffd= FAxe] Fol= glond, £3 75 #AS= FHAE
A7tge=2Hd A159 FA7 IS 98 & dsich 201101, (F)9]AEML

AR5

21



‘_ =2 X ==T SfeFeEA

S belfe e g -
= HizZLH St2r 1
(A1OoF- M)
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U 9 EHE &9, 55§ u g ol =84 A Loz dEE FF9
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Table 1. Tolerance of L. plantarum strains to acidity, bile salts and heat

Conditiont Concentration of bile acids? Heat
Strains Contral pH 1.5 Control 0.5% 5% Control 90°C
L. plantarum 7124040 BO0O+£078(112%) 7524+028 7384+083(98%) 653+ 044 (87%) B11+£032 7.514+0.79(93%)
10hk2
L. plantarum 7724+ 083 6.81+£009(88%) 772+043 7.204£0.59(93%) 576+ 060(75%) 817+£0.37 4724+ 0.90 (58%)
ATCC 14917

Allvalues represent the average log number & SD of three independent experiments and values in parentheses represent the percentage of surviving
bacteria after treatment when the control before treatment is assumed to be 100%.
1, acid tolerance in response to 2 hr incubation at pH 1.5; #, bile acid tolerance of the probictic strains after 2 hr incubation at pH 1.5, estimated
after 3 hr incubation in a medium containing the indicated oxgall concentrations; , each probiotic strain was treated at 90°C for 10 min.

of#lo] 1L XA HF2 L planiarum 10hk2 ¥ F7} S. paratyphi, S. sonnei 52 45

fral W AEe dE JA=r} FTAEF ¥ 25E BAFE Aok

whibition (%)

Fig. 1. Antibacterial effects of L. plantarum against pathogenic bacteria.
The pathogenic strains used as indicators have been described in the
text. Each indicator bacterium was inoculated at a concentration of

S. flaxneri 5. dysenteriae

Antibacterial activity was determined by measuring the viability of the
pathogenic bacteria and each of the pathogenic bacteria was cultured
separately for the controls. (73, L. plantarum 10hk2; (@, L. plantarum

107 CFU/mI, and then co-incubated with L. plantarum at 37°C for 24 hr. ATCC 14917
9 & 2 FJo# HoAA B ALY AFE F4T A
ol#l¢] ¥+ L. plantarum 10hk25 Fol 3t A A uAEe] #EFE F4E Ao
=t xx = o =) 4 = =] ©O. 5.0, -
o2 A vl A Eo| Hls| Salmonella, Shigella 52 #38 P|AEL AAS 9A%L BAdFH
At
Table 3. Comparison of fecal lactic acid and enteric bacteria, and Safmoneliz and Shigeila species population of mice
Periads
1stweek 2nd week 3rd week 4th week
Control LABE 769 + 0.25 7.81 £ 0.14 7.79 4+ 0.05 7.89 4+ 0.07
(80 + 8%) (B2 &+ 6%) (78 &£ 2%) (78 =+ 29a)
s &st MDD 5.47 £ 0.23 5.65 X+ 0.06 6,66 X 0.17
(6 £ 4%) (6 £ 1%) (5 & 295)
Enterict 707 010 7.03 &£ 0.03 FAo £ 0.14 7.25 4+ 0.07
(20 4 82) (14 £ 290 (16 == 3%) (18 == 19%:)
L. plantarum 10hk2 LABE 7.56 011 7.87 &£ 0.05 7.79 4+ 0.02 843 4+ 0.10
(70 & 10%) (23 £ 1%:) (92 £ 1%) (96 == 19%:)
S&S M 5.93 £ 0.07 8.00 4+ 0.15 B8.16 x 0.10
(2 £ 19%) (296) (0.5%)
Enteric 7.18X0.17 5.68 £ 0.710 B5.62 &£ 0.08 6.90 £ 0.05
(30 4+ 10%) (& £ 1% (6 £ 1% (3%%)
L. planytarum ATCC 14917 LAE 764 £0.14 782 £ 0.06 7.92 £ 0.04 28.10 £ 0.11
68 + 11%) (83 &£ 7%) (20 £ 1% (90 = 39%)
S&S [ (] 6.23 4+ 0.07 5.16 £ 0.15 6.32 4+ 0.05
(2 4 19%) (29a) (2% )
Enteric 7.31+0.12 7.02 &= 0.22 5.87 + 0.07 7.04 4+ 0.09
(32 &£ 11%) (14 £ 6%} (8 £ 1% (8 4= 29%)

All values represent the average log number & SD and values in parentheses represent the average percentage + sD of the total bacteria
i, intestinal Saimonafia and Shigefiz species were counted using MacConkey agar and Salmonelia and Shigelia media; 1, the other enteric bacteria
apart from LAB and Safmonealia and Shigalia spedes were counted: LAB, lactobacilli; ND, not detected: S & 5, Saimonalla and Shigelia species.

{(Chon et al. Microbiol. Immunol. (2010) 54:228 The effect of a vegetable—derived probiotic
lactic acid bacterium on the immune response)

of wel A T MY mxutelF s FAFTY A2 L FE UW &5
Fr7tg FHE o, v =S TEIFIH
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iil. FATFE ol 48 AL TR 715 Fold AF AF F7)

AR FA4TE FAA Lactobacillus LS-2& ©]-83]A 4F @§4A LEE T3
oAl 2] DPPH AAH&og3 &2 343 a3 5 =3 E59 Ads d=AE
#gste =&2 s

Natural Product Communications

Comparison of Aqueous Plant Extracts Before and After 1237128
Fermentation with Lactobacillus paracasei 1.S-2 on Cytokine
Induction and Antioxidant Activity

2010
Vol. 5

No. 8

Heeson Chon’, Gyeomheon Kim and Sungkwon Kim

R&D Center. Milae Resources ML Co.. Ltd. 7FL. #24-3 Bangi-dong Songpa-gu. Seoul. 138-050.
Korea

3 9 =F dataF 4231817 §§ BA o2 3F(Scutellaria baicalensis)®] 344 <1
A E Seito] Wgsts FAE T3, FF FE2ES Lactobacillus 1.5-22 W& E
F83 FH, $AE JFez A HASE g5

Dietary Treatments FeedIntake BodyWeightGain Feed int;a(£<aei/nBody W
(g/bird) (g/bird)

Control 13223 861.7 153
Control+Avilamycin 1386.0 854.3 162
ZasE 05% 13759 8551 161
=ad4ME| 01% 1399.2 873.9 1.60
stk 05% 14980 896.4 167
Zads-2urd 01% 1471.2 9183 1.60
ZHads-gail 0.5% 13414 844.0 159

A7 AF ol F718 7] AAT & To 9)8] F4(body weight gain)7} 75 d &
Holsla, ARl g FH7|dd g v ok
(AAZAARL 010 ALY, BeT Aop2E o438 ARAA 24 A, G| HAUML)
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FEZEY EMAALMLE FEAE AHlE B4t glow, 54, AdA 9 ¢4
A3 R FAlrat) AH0] 7153ttt

YA Z AI2ZAIE infra == AIZAIE U2
P

=

SR> - e HYTA| Y2S =F12)

- LAE YIS Z Mo dL I U FE Hot
- aEfgta MEEELH A

- ZAE MEH7H2 715 2 dajE S 201 F7}

2> - = 24 4Bcage - EAHAE L AR HE NS 25 FE
- AL2E A
sE 24 105cage - el 8iz oz Aled
- Rat 14 60 cage
- =ejal - 7|E} (Networking )

i1

CAIE AHE> - DECisa Ko m5y

7
FORMAT HHEZ==TI68

(AHF2F dH 2R, (F)n)HAHEML)

iv. 433 (Lactobacillus sp., 3AF A4 #F)3 == 3 Q Y (Propionibacterium sp., 3
A#FF)9 Hh9A4 vAEAF 94 54 AE

FAt(lactic acid)S AAEsE FAV 59 Lactobacillus sp.¥t 2322 propionic acid)S
A48l Propionibacterium sp. T oFE RSt FteH ol € FFF EF5E AEIHA
t}.

- BAAE(QAA): Aspergillus fumigatus, Aspergillus flavus
- ¥ A E (e 2] o)) : Escherichia coli, Salmonella enteritidis, Serratia marcescens

# w52 source ® media AHGEFE ATCC F2 dAdA EaEg FF8 ALGEH 2, ¢}
# ol Table 3 2t

Source Number Media
Froplonibacterium jensenils ATCC 4868 SL
Lactobacilius LS—2 patent strain MRS
Heherichia colf ATCC 25022 LB
Salmonella enteritidls Clinical isclation S5
Serratia marcescens ATCC 6100 Nutrient
Agpergillus fHavug*# ATCC 22546 ME
Asgpergilflus fumigatus ATCC 9197 ME

* Propionibacterium sp. ¥ 30T, 87]13 294 wjgk

s+ Aspergillus & %ol 30T, £718 A A gk

wkk 7 8 YA A5 37T, £7)1F Z=HAA ujY

s*xx Lactobacillus sp. $+ Propionibacterium sp. © FXE ol43ds H|A9] AFE 5
£ A 2 cm 9 AL = streaking 3] 24 T 48 A|7HF ¢ wi <k
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@ Propionibacterium sp. 1 919 §%°] A fumigatusst E. coli®] 4394 % 4 3
7 e 43 94 &4

Figure 1. Growth inhibition overlay assav with Propionibacterium sp. against the mold 4.
fumigatus, and E. coli. Propionibacterium sp. against 4 fumigarus on concentrations of glycercl
overlaid agarare 0, 10, 50mM in the upper row from left to right and 100, 200, and 500mM in

the low row from left to right and last plate is not inoculated with Propionicbacterium sp. (3).
Propionibacterium sp. against E. coli on glycerol overlad agaris 100mMin the right(b).

— Propionibacterium sp.2l A fumigatus 47394 E%71 gtk AL {98 e, S84
# Add fFAE 3 ¢Ad A AAE A& HAT + 933, E oofid] A JFJAY
A7A Ade RUAE glycerol 100mME A7 i AAHE 4t JAYA HA=
At

@ Lactobacilius sp.d 918 T%e| A fumigmus®t E coli, S eniertidis, S maroescens®] 4
F94 3 2YAa A7 32 AR

Figure 2. Growth inhibition overlay assay of Lacrobacilius sp. on different microbes and
mold on concentration of glvcerol overlaid agaris 100mMin the nght a) 5. marcescens. b) E.
coli, c) S. enteritidis, d) A _fumisatus.

— Lactobacillus spt 5 marcescens® AR ER, STAE 100mME A8 w]F] oA A<
dafds 2J3HE FAE MeEsd 28 E colfice 274G dAA8H2Y, S48
100mME F71F A E A4 AR fE AL FA89d. aF e FHR=z

ar



£ E coli7t R4 AFor}, Loctobodiiies sp.9] FAN= AdA] gad 249 %
£ 224 FHZ A Aq AT S enderitidis YA S48 10mME B
& WAg vad d4idT fe A 8w T Aken, #3o FFEY A
Sumigatus A o M E BUE A3 94 EdF FAWU 5 %

(® Propionibacterium sp.S Loctobacifiue spol 9 A flovusd) AR 4 H=E

E

Figure 3. Antifungal overlay assay with Propicnibacteriiom sp.
compared with Laciobacillius sp. against the 4. _Tavus.

— Propionibacteniom sp. © A fous & 47 9A 814 @ W9, Loctobaclius spte 9
A EF e 3£ §a55

@ 4oz F4A4 EL FIEeA EXT s AoE JEd Loccbediius sp#E
spomtanecus & sdaptive muiationd # =8 A8 MEE F A fous o A% FFH0]
AHE va AEsgd.

Figure 4_ Antifungal overlay assay with Lactobaciliussp.
compared with its spontaneous mutant. A} wild tvpe strain,
b) spontaneous mutant .

— 5 qA5dq ¥ §gde] 8 289 At ofYY Lectobociiivs spol ] EEW
A TAFelM A floves ol AY JA LR | &4 dEu



® Lactobacillus sp. spontaneous & adaptive Ho|F 9] thAlE E4

: MRS borth o SHAEES 3% FH7HE #A|

Lactobaciilus sp. @ spontaneous &

adaptive Ho|FE Z+Z HEF T F 37T A 48 A1+ wijgFd Fol mjA] Fo 3 {74

& 2HSA,

B-7] 2k Lactobaciflus LS—2 Lactobaciflus LS—2 sp.
Lactic acid 0.61 g/ 1.13 g1
Acetic acid 0.02 g/l 0.06 g/l
Succinic acid 0.01 g/1 0.01 g/l

- EAN RE ZAY WIFAN % 4714 o] F7HES FAY 4 ek ol Wol
Z9 gAE &I F70H 47189 Fobel Q¥ FARA AR $F 37 A¥L F
sto] ol & WS Bu AFS YR T & Y= AAHE Fobd AW B A, AF A
A8 sPsa, AsAAAS sad dt.

® 2% 2 5 A9

Propionibacterium sp.t 1% YATLE gsporeE AR &1 SL WA AAEE7)
g @3o] deH, drF 2AL FASF 3t WA Eol Udv. EF Propionibacteriat
propionic acidE AAIsI7]| 93 glucosest ZL FL ALE3Y  carbon dioxideE AJAF+=d
3 Q5 # A Lactobacillusell H&] =t} vt Lactobacillus sp. © 3.718 ZA 02 2447+
ol F22UE e ¢ 9o AAd irondEe] ARsA &) £33 hydrogen peroxidedi
¢ 2@ WAl 3o, Propionibacteriumol] B8 A7 8@ 872 Ec] A} A8 4
¥ ZA3} Propionibacterium sp. 2% Lactobacillus sp.7t L AET F%o)d di& AAF A
297 A JYEE Y Lactobacillus sp.8]l WHAE vAEF 34308 A= FTHe U
Propionibacterium sp.X Y $3tQv. AAE Propionibacteria= X ZLL FAFS TEA
ZAv free amino acid® peptideEe] Q] o|z{g RAEL Lactobacillus®] proteolytic
enzyme©ll €13 caseino] £ HO2ZA WA, TFHE AFoth

B AAddAE 7129 HA9P spontaneous & adaptive $F Wo|F9 {714 AAs
g8 33 & F 9t 2AES dAFsA o2 A A F A Y] 3L, microencapsulation 5 ¢
71€2 AQ3so ARd £ Y= ZLFHY ASHAAE AL Fold. =F A&£FQ
AAYE 74387 fsA A9 2ol & o $£53% ¥o|FE Ax YL AL5H A
v, o]t 7139 WeA WAEFH FFold O g4 AFAAEFAE AT + Y&
Ao},
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A3 ATAETS WS R 23

14 a3 U3 R 434

FEEE—
(ol24 - 298 A=EY) TAAL de

4y 9% A Ry AR doublel dTE T o M LAY

layer I AR& o| 2 stregking

- in vitro assay : agar plate ©l|in vitro: $1¢ g3 T

iR HEoz ¥ ¥ friin vivo: #23bie] AA| FALE=
WA A T 29 ’iil—’r:éstrealdng e A " larwazsan T"r%]}ﬁﬂr]%/\l -;—;lloq
—in vivo 49 | A A A9 sl AISAE 3
NRC  AF¥  E&d 98ty
NRC Atk & 98l ALR Hl|isonitrogenous, isocaloric 3lES
v A 2 A¥AE A= Al ] 4 9 dPALE A

a7 499

Fgute glol/dz T &

gy 44 2 A3 Alg AF%

J_(]-
3 o 713 o) %HPai i BE
NE A B ;f‘j{ AES 7154 B}l %;a; fﬂm FHo g% AR A

T3 AE 2 monooleing Z|vte|EEHAE 2 monooleing 7]¥ie®

T AE AL

2 & wlo AY A e w/o A8 A
Elisa kit o]-&ste A (EA)F
4% FE d3A3egd B4 |Elisa kit £4 %]  immunoglobulin o0 ZE

cytokine® A% 24

7 A7 AF Wol ¥ WolF 54 AF

B dFoxe AANA Adg vHLMLY E3 fibd &5 Lactobacillus sp. ZH
B A2ld ZAF (UV irradiation) Y& o] &3] ¥MolFE ARt WA HolF+ AEEZ 9
gle] ¥F pH ¥ AF AL B4 o5 & lactic acid®] WAL G277
3t lactic acid®2 pHE ZAHF MRS (de Man, Rogosa and Sharpe) H¥ Hj=| oA
Lactobacillus sp. 79 A43& #H71e A3, pH 40 viA A& 3ol =2, pH 35 A
e A7) HA XIdE RS stz A4 (ultraviolet) 2FHe] A2 F pH 35 MRS
Ba WA oA A HolFE AR A AF ‘:ﬂ°]*‘= 1841 FQt v FS T
(Lactobacillus LS-2)2 pH 35 MRS H¥# ujx|o] =g F 10W UV lampZE 30cm Aol A
ZAETE oY, AAEo] 99.99%7F Hi&E A7 30x7E 7‘1\]-?5}04 mutation A7l F 30 TelA
Wdstgoh =2 2 5E FFIAA AL O.D(optical density) 0.12 23o] 108717 34314 ).
Lactobacillus 1.5-2, Lactobacillus 1.5-2 + UV F 2§02 U¥rdm, gLy 10° 71
Azt FAGA Y FrRAA wiR AAH =g gt =2 HAE 184 fdHd £ EE
g dd3an

40



(D) HeaFe] as 2 YFE 24
4 A 4 BelFE HEE7] A5 methyl red AA LS AHESHETE MRS H 3 v ]9
methyl red 10ppmE 718 #j<o] pH 35 MRS H# #ixo]x Add SEZ(colony)SE
MEFstitt. 2dE olFAI/E AH8SHY picking technique 22 WjX[o] 7PEA HIenH,
methyl red MRS H# W43 E2Y F9 ZF25H AAFE K7IHFZE lactic acid)
of &8 methyl red®] o] W3l & R FAV|E FA% Adsgd. AEd Ho|FE o
402 §AF 2 gt ol V)5 F=E FAS e A

Add #7579 2 pHAA Y AL FUE7] A9 lactic acid® pHE 5 ~ 35717 =3 @
MRS iRl A2 A3 Belsignt. RidF9 Lactobacillus LS-2¢%} ¥l¥3lq 7173 v pH
dA Aes #FE AEES Lactobacillus ML-7% 39slgon o|Fe Agd ALagrh
Wol|F¢l Lactobacillus ML-7¢] 4t Sz % HEE Loctobacillus LS-29 B 2LEHK
ow 1 dAie otefe ¥ Atk

Growth curve

— L. paracasei L5-2
-------- L. paracasei ML-7 (mutant)

Optical density
ol

T T T T T T T
Oh 2h 4h Bh 8h 24h 48h
time

29, WMe|3 Lactobacilius ML-75} Lactobacillus LS-29] MRS broth o149 4% Hlx

(2) A4 #@AF9 FFo] AF 49A &7

RO Lactobacillus LS-22 Wo|F Lactobacillus ML-7 38 42t F W9 FAFHE A
A F HAYd AR, Aspergillus & EFol= 30TolA 9%, Lactobacillus LS-2
o 2 WA #FE 31C, 2713 A4 st Lactobacillus LS-2 €5 B Wo|F
Lactobacillus ML-7 #F& @43t & & FZ& o]&3lq WA AFHo H= AAd 2Zem
W de R streacking 8l 24748A1F F¢t A3 t), Overlay assayel] o] 23 HAAH v A4
E(Escherichia coli ATCC 25922)2 8432 $8 LB brotho] ®X|(overnight) ¥l ¥t
e A FAdF 0.7% agar HAZ BHdE Fol 46 T F25FdN £z 7938 F,
0.lmL/4mLY F=Z B A3l 10mLE overlay 3l ™. Overlay assaydl o] &8 FFo] #F
= FUs ioz 4¥S 3o, #F 84 $EE hemocytometerE ©| 83t zhzhe] m
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AE +F counting & Fo] 1 x 10! conidias/mL 2 A H FFE 10mLE overlay 3+t
Overlay 3 X3 TF¢ E. coli = 37T, 714 A A 24748X7 ¢t widsy f3s153e
9, Aspergillus & #%°]= 30T, 2713 A WG] @At ¥ 59 AL-3
WA &= g5 F8 #Aok

E. A¥d AEE 2F BF

Source Media
Lactobacillus LS-2 patent strain MRS
Lactobacillus ML-7 £ A MRS
Echerichia coli ATCC 25922 LB
|Aspergillus flavus* ATCC 22546 ME
| Aspergillus fumigatus ATCC 9197 ME

* Aspergillus & F%0l& 30T, &714 =AA W%

= 71 9 UM #FE 37C, 5713 ZAAA HiF

*+x Lgctobacillus sp. © FZE o83 HjAL] FFE HE AFY 2 cm9 Ho=
streaking 3o 24 ~ 48 A7t ¢ v <k

M E 779 Escherichia coli ATCC 259224 w3t 43 oA 38 4gd 23 maFql

Lactobacillus LS-29} ¥0]|5F2 Lactobacillus ML-7 2% A4 oA 3 E Hol: AL 89

B 5 dgen, o A= ote AR 2

1%, Escherichia coli ATCC 2592291 ul$t Lactobacillus LS-2 (left) %} Lactobacillus
ML-7(right)®] 43 4=

T 59 F%o] #F9 Aspergillus flavus9 Aspergillus fumigatus®] &F%o] EHE M
stgitt. WA A fumigatuse] U FFFe] EHAE HARAY Lactobacillus LS-2 A
fumigatus®] ¥F%0] ®FA7F duRog(eft), HelwF¢  Lactobacillus ML-7T94 = 4%
AR o] FHEHE AS FUFH £ AN A= otdle @A 2
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9. Aspergillus fumigatus®] W& Lactobacillus LS-2 T F(left)$}t Lactobacillus ML-7 &5
(right)9] 43 oA 53

TEoA  olZFENS A= A flavusE: A2 39 Lactobacillus 1S-29
Lactobacillus ML-7 @59 A3AA ERE A@g 234, WHo|F2 Lactobacillus ML-7¢ 4
7 oAlge] Yoz A PYAHHE Aow Hol, Wo|Fe Lactobacillus ML-72 5% 9]
B0l AT vla & AL AT & Uk 2 dage ob#Hf e 2"l EASATH

TV B
o)

a9, Aspergillus flavus®] W Lactobacillus LS-2 T F(eft, a)®} Lactobacillus ML-7 45
(right, b)e] 3 oA &3}

o]0} WMol el Lactobacillus ML-7 #57} F%°] & f#3 HAES JAsIE T 9F
& 2 F Ut 898 Fohlly] f8ld ZEAEo HAE AAN I, FFFe] AHA) F
dEEA 58 2. ZLAEY A7tFe] F7E5E A flavuse] AF AT AA
= A% E 7 Jd3en, E coli o ta 9A EAHE FrlEE S A 5 kit 2
A= olde] TEF 2o

43



O, M E H/FY w2 Lactobacillus ML-7 759 A flavus 9A (@) 2 E. coli (b)
A &3

*(219 a9 FHAE A7FL FAo=2¥E 10 mM, 20mM, 30 mM, 40 mM, 50 mM, 100
mM, OmM)

(19 be] ZHAE A7HL H2RE 0 mM, 10 mM)

(3) Lactobacillus LS-2% Lactobacillus ML-79] 9A1E 14

MRS brothe] S|AES 3% 718 WA 34 #5& FEHE F, 31CAAN LA WFk
g Fof Hjx] Fo] FHE FU]AE BAHPT BHGEL FA ] A= Fa 74 3
ZtAlelw Zie thee Jo 2l B4 BE AAE WHolRdA #7141 Aate] FlE S
]l & & %) o= WelF9 AL B FI7 £71418] Fte] Z19%E FHEA &
i},

7] 4k Lactobacillus 1L5-2 Lactobacillus ML-T.
Lactic acid 0.61 g/ 113 g/l
Acetic acid 0.02 g/l 0.06 g/l
Succinic acid 0.01 g/ 0.01 g/

F. #AF Lactobacillus L5-2 9 Lactobacillus ML-7 &5 213 #7148 44 ¥

(4) Lactobacillus LS-29% Lactobacillus ML-7 €] A3 % & ¥ pH W3

BiFo delFe] AFEme Fel7t O.D AolA ZAel7t e A& FUSAAT, viable cell
countings Z3 AA HAFE A0)7t UEAE AR89, AF 4847 F full growth 9
e de de] vA e pHE 43 Av  Cell viable couniing2 %3 OD &34¥se AH
S & vag d5, FI98 FHE 2Jd. 48270 F x4 pHE £A % Hi, Wo|FE ]
gt wWjx 2] pH7 £ © oA E AL RBol HjA] Fo] #4845 lactic acid, acetic acid ¥9
fr714k0] o o] A7 i JeE 23 ¢ o, ot ATyt B o2A pHY
A A7 FAA € F At
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Colony farming unit PH

04

1. A% % viable cell counting 9. A& "R 9] pH v =

G) dF vigs AS vix A7 A7 49

dutzg oz {AFS W37 A s ke MRS A S ALEE Y, ALEFE L 3 ¢ 50g
AxZ g2 &S AFEE] diEe] diF wigE SsAE AU WA Aoz daAr}t A
FHoltt, £¥ FALE F3t9 MRS A9 F ALES WA & &+ U= AEH 94824 CSL
{(cron steep liquor)®] ©]& A7} &S s B AAdME APFH oz ALSHE
CSLZ T3tq o 71x] =27 4¥9L 53 JF 9 #A4HE £+ 49& 1959t

<-4, CSLE 7[BZHQ AR ozdte wix|e] BFFH LR Fojrleof 3= o8 FAHEIES 4t
o] 7} growth curve®t end point pHE FAMSETH o9 2904 glucosed 20g/LS
713192, ammonium citrate 2g/l, sodium acetate 5g/L, magnesium sulfate 0.1g/L,
manganese sulfate 0.05g/L, dipotasium phosphate 2g/L £ 4% %48 Hs0Y, saltZ
¥A}NGT. olale] AfolA CSLL 10g/L, peptoned 25g/L, yeast extract= 4g/L.2 H]X] o]
F7lst g

Growth curve

CSL+salt il %
777777 CSlL+salt+glu -
—_———— e CSlL+salt+glu+pep A

— _ CSlL+salt+glu+YE

0D
o - 8] W o m ~ m
1 1 1 Il L 1
-
e

9. Lactobacillus ML-7 w59 A%< 9% dWzd W7 29
A B vpe) Zo] CSL, salt, glucoseTt F7Me vijR| M x AJHFo] 7153, peptoned}

veast extract F°| F7IE= A5 AL HAFo] Frlele AE AT & Uk A
peptoned} yeast extract™= I7}9] HjX] FAAEoRZE H71E7AE YA = g A A
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g3t 2 stgdey, 35 A= AAAd e A Z27 vEH 4S 4 de dAY FRAAAE
Tale] H7l RE ZAY el Y Aoz Alzsdd,

=] 9] % pHE 243 43} peptone H717H yeast extract H7lto] 37 A= 714 &
L pHE #FAE9 e, F 28719 F98 Fole YAt CSLFA salt, gluicose THE H7HEE
]z 9] 4o x mA¢ pH7l peptone, yeast extractE FH71% WA} A v|&d A== o
olA]& Z(pH 42)8 &% 4 e, o A=y 712 WA= CSL, salt, glucose™ 3
7tk A E ALESt e E Aojgts AES 48 F It

rH

pH

24 o ol o= N
ST ey E'&*guseb\*g‘“* et
=

2¥. WA F59 Lactobacilius ML-7 &5 A7 A€ pH

Section 3 - COMPOSITION / INFORMATION ON INGREDIENTS

NAME CAS RN Sa
corn steep liquor 6607 1-94-1

contains concentrate com sclubles, rich in vitamins

amino acids, minerals and other growth stimulants

(approximately 50% solids)

glucose, monohydrate 14431-43-7

phytin 3615-82-5

sulfur dioxide T446-09-5 0.205
water 7732-18-5 =40

3. CSL "jxe] JEAR

Section 2 - HAZARDS IDENTIFICATION
CHEMWATCH HAZARD RATINGS

Min Max
Flammability: 0 Bl
Toxicity: 0 E
Body Contact: Z B :‘-a':::'ﬂ
Reactivity: 0 . Moderate=2
Chronic: 0 = ;j::: e

CANADIAN WHMIS SYMBOLS

9. CSL "iA 9] f1des AR
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(6) Glucose consumption

CLS WA AES f8 BF ¥ A7 45 59 295 ghicose?] F& FA3I. 9
A e 7] glucosed] FEE 2,000mg/dl 7159 2, glucoses 9A|ZE, 2443, ZTA T 3 Al
e FAsY. 2 B3 peptoned yeast extract® A7MEE A4 gluicosed] 4H] £E71 &
A& ¥ + A

Glucose consumption

2000

—— CSL+salt+glu
N A CSL+salt+glu+pep
1800 - ——— CSL+salt+ylu+YE

1600

mg/dl

1400 ~

1200 S

1000

800 T T T
Sh 24h 27h

9. @A g e] Lactobacillus ML-7 529 glucose ZH]d]| W& IF

(7) CSL 5% 4%

27Nt ¥, peptoned ¥-& 1F|A glucose 49|71 FHd WE RE A9, F4HQ Ax
922 yeast extract W4 peptoned AHEE7|Z AU 2713 A YL F, salt, glucose
o F=E AANNL, CSLH# peptoned] FEE HH o] 7lv] AAZ4E SAHAY. HY
A2} o] CSLZ 10 g/l oM 50 g/l 7AA A8 ZE o, CSLe| ¥E7F &8 dA42
Aol F7tete A& 0¥ T+ A CSL9 = 50 g/L o]4e] &AM A4 43 4
e FAE o), CSLY FHAel Eof 50 g/l 0|48 F=dAx= wjx] =4 8 &4
o] Aol e ¢E& T UL RAojTdz H#Gs AW ¥EF g/l = AHIHAN
peptone AMS-Fel] $lolM 25 g/I. & 5 g/l oA AFE] v AR BEH, 25 g/l
= G483t 2 MRS HAE dAE + e CSL A9 J{F TAEE HEe B9
gt
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Growth curve

12 -
r—— CSL media conponents | g/L
i [ Bk e CSL 50
——w—-- C8L25 pep1
| ok peptone 2.5
———— CSL&0,pep1 y
g | o sodium acetate 5
° ammonium citrate 2
1 dipotasium phosphate 2
Sl magnesium sulfate 0.1
! manganese sulfate 0.05
Dlh E‘h 1BIh 42‘h
9. CSL3} peptone°] Lactobacillus ¥. 3339 CSL WA &4

ML-7¢] 47 mA = 9F

HEHo2 HA3Y CSL wiAA Lactobacillus LS-29 Lactobacillus ML-7 ¢ growth
curve &4& 3o, 71&¢ MRS HIX 9 FLF AA7 Yok x Festdr). ofdle] 1y
A R uiel go|] HAstd CSL wlA e+ MRS wjAI¢l A Lactobacillus LS-29} Lactobacillus
ML-7 9] A3l A9 A AEZ dojuts AL 9T £ At A 35 oF 4
Aol :7te] MRS ®iR 7} obd, A7Fe] CSL HA 3 vl E AHg-sl7|2 2R84

Growth curve in CSL media

L paracasei LS 2
........ L paracasei ML-7

Opolcal densty

Oh 3h 24h A8 h

9. #2849 CSL WA A Lactobacillus 1.5-28} Lactobacillus ML-7 9 A& ¥

2

. f4dE =29 a7

2 FAAdA = AdE {FATE F4 Zofd HLEr] % EHoR AAFHY PHoeR
fraits ZH3te] YA AY #F AMES dASI FolA "ol {3 Ho F4Te
A% el 4 Q= E & encapsulation MBS AEEE Ao
1) 29 Aso & {FA9 79 &

2 dFoME AR 4AE &84T fAH 3" F AkS 435 4k 31 7|E e
o] 83t FAtd =W VlEs& AdEaA FRHJT. B AFdA ARSI fikd e
Lactobacillus platarum® LactobacillusE &U|HAAML oA F3wol ALE3l9 T, IHAE
SFFHAES A AN T3 FEY 2AES 98k monoolein(EA T 356.54,
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¥4 35-37T) ¥ monostearate(>A 3 35856, &4 56-61T)S TCIALS oA Aol A Z}zt
T9dste ALgslgdo 2§49 wlde 3o Difco™ Lactobacilli MRS broth 2 Difco™
Lactobacilli MRS agar& A4t}

TS AFHe F& § colony 335l 37C shaking incubatorol]A] 2443t wjkstel
d A a| x| A AT FL § colony FSle] A u]A]o] streaking® F 37TolA 2447t
WjFAZh A%"E #E& FFHY colonyE MASY AqAu|Re] Ex 37T shaking
incubatorell Al 2447 w3l o).

A SHAZ AL 3%(w/w) AR §9& AZF F autoclavedl A B A
338 FAPgAZFon, IHARL 258 VCE ¥E F dFd ol &sigddt £ s33AE £
100mLel 0.1 g9 monostearate £ monooleing A71e F A9 FAFFE 1 mlL
A7tslgltt. ol F ZHE iEY Ay 54 2 ZHEY nAF=EE #@9HE& o435
#Z9. fakd zA@AL] 23xFLE DSCE ol $89 FASIYEY. o] &xE 20T A
200CE 20CT/min®] $EZ 71€A17] F 210ToA 0TZ 20T/ming] §EE WZHA| 7| HA|
EFA}E S

AT EA4F¢ 7Y Ax AAS st £ A7 AEE ZEAEY vATRE
29 114 JeRdn. d48L FAHe] R #dd dAE FAHsFen, AnFez ugE
A EXE Bolm gt © WS, monostearater 7o) A1 EF A 279 PRS0
BAH At 9 monocolein: YAGFE HeolA] Fpoer, o= XL FHA 93t o] E9]
AWA o2 AAIIT o] FAAA FL& d 7|21% AR FAAHAT.

monostearate

monoolein

corn starch

e

2%, #A X, monostearate 2 monoolein® v A-F& FE,

& ZEAZ A9 E o, 9432 F4F Z™e] 15 Ao AdHARn,
o]Bd] dUR aAHAE HA7ElY Lactobacillus plantorumsS 2ZWE A3E a9 124
et Adtg oz 39 F vA7ERE 9 AA o & Aol RolA ggton] di
L4 E9 Ao HAHPAD, 2AAZAN monoglyceride 2] #7l7 AE2] 2" oo 2
FEE AR g2 ez Algdr

JE5 FAAY, AnFHoz ¥% AYH FUFL GET Alstd 2L coomy 5B

&
Beeor, s AL <8 mEe] AAHOZ o|FFHLE AN F = UAUTHeH
a8 Fx). 1 39 85828 AP immobilizerg A7 RS o B EfFHe]YPorn, o=
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AL YRd FAsE FATHE cAHLE H7MEY monoglyceridesd] &5l Al =H o
o|FojFozA 73 Aoz #/AATE 53] monostearate?] F7}7F monoolein®ll ¥ 5
e JF52 neozs FRA¢l immobilizer2 o] X Lol #AHAUL. o449 Fole
¥ immobilizers] ¥HAold] 71QE Aoz Pz}

x10 x40

L.Plantarum+ starch

L.Plantarum + starch

+ monostearate

L.Plantarum + starch

+ monoolein

L Pisprerom + starch. 10-% L Plantarom + starch L Flantsrum <+ atarch
* monoatearate, 107 + monoolein, 10°%

L_Plantarum + atarch L Plaptarurm + atarch
* monosatearate. 104 + monoolsin, 10-%

L Plsntarem + atarch. 10-%

L Pilantarum + atarch ! FPlantsrmm + atarch
+ monostsarate, 10°F + monoolein. 10~=

a9, AE 2 nARAA N o3 ZHE Lactobacillus plantarum® AT+ &3,

o] del Hite FIALEFE  LactobacillusE AHE3EE wWx FddA #AFHUCL
AAFer =nPHE RATFAAE AlE HolA Eeoenj(eld ¥ =), AT
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FAZANAE AL 2R HFHY monoglyceridesE AEZZR 7189S o EAFo=
TTE A2AE 5 e 28 A=)

x10 x40

L.Paracasei + starch

L.Paracasef + starch

+ monostearate

L.Paracaser + starch

+ monoolein

4.

L Parscssgei, 1077 | L Parscssei + starch L Parscssei + atarch
1 + monoatearate. 102 | | + monoolain, 10°%

L Feracsses + starch
+ menoolein , 10°*

L.Paracaaei + starch
+ monostesrate, 10°*

L.FParacasei, 1077 | L.Paracssei * starch, 10~

L.Parecasei + starch, 107 L.FParaceser + siarch L Paracasai + atarch
+ monostearate, 10°% + monoolein, 10°%

I9. AR 2 aA4Al els] ZWR Lactobacillus®] M+ S4.
55 ¥ didA AEE monoglycerides®] |HE H|mFE ZEIF(ol¥ ¥ FX),
monooleind A¢] ¥%7} monostearated] H|sle ¢ 20T ¥ @& R, 5 o3 54



Arole] 718184
Aoz Hadr}

Monoolein (TCIAD

OS¢ [fmwWimg)
« BXO  [M)DSC Peak: 13.8 *C. 008882 mihmyg

OEC {mwimg)

« 8%0

o]Eo] AEH 37 AAHAZ ALGEFE wW AY FH Id¥E A=

Monostearate (CH7E A|2F)

0.08 \I - /\’5 -
0.00 | 61 ,/ &
i 0.0 f/J /
"y e _0': \\/ 1) DEC Peaki 421 °C, 4, 2552 W
I9. 714 9 Y7t £9] monoglyceridesde] €43 54 w3
(2) A& G| & Fid9 39 &
2 d7dAE Z=EAQ AR " EL FI3AHI {AE =2® med "HA=

AFHE T RN SHAR &
FIARLYL 3%(w/w) HAES
Az At

€2 713 AT W2 o83l AxsoH,
stirrer® °|-83 600rpmoE  4ALER 35

H AT 44,
£33 AEI monostearateS
A g 2.1; 39 22).

fAE Fol A FERHEES A AP & ZHES PAsien,
o] &35 W ZEPAY Ao A3 EBFLE IYEL

28 £ QoA Lactobacillus plantarum R Lactobacillus®) %7 #4E Z4zh 1.9x10°7
2 29x107 cfu/gez vehdch 29 Az @ Lactobacillus plantarum® FHAR I
AgFlA 119x10° cfu/ge.Z 714 EFF o2 Fgo] olFoj7] He= FFH 4w, 53
AR A FAAE AT A9 & Aol Holg AA, APFH oz AL monoglyceride
AAE sgEe v [fAEFT o A4 en, monoolein A 2] 7} monostearate
AR} B2 FFE HYAR 2 Zol7t AAFHA FRHLdE 2.3).

WA Lactobacillust: FERARTOR 3PS W FFIF 76xI0PLE IFAEES
ol &3S W ¥t =® EFHUL WS ulE sEelAHad 24). ZTHAE AR
718198 " monostearate®] H7}7} monooleind] W Ee e #F4E Ui, o)A
455 589 {47 sydt Z3AEH monostearated] H77l W§ AFAHY Re=
#E
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Monoglyceride 81 & Monostearate Monoolein

I, ALY 2331 E © TAA Y od ZEE Lactobacillus plantarum®) ® A 7=,

ral 4>
M fok

M ot

rA ok

Monoglyceride 21 & Monostearate Monoolein

a9 AR 284 4 2844 A8 Z"9E Lactobacilius®] WAITZ.
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Monoglyceride 81 & Monostearate Monoolein

—

10°

1.53X10°

\ 7 =
1.95X10° 1.85X10° 1.76)(05

I3, AR 3348 2 2AA 8 AWE Lactobacilius plantarum® T+ &4,

Monoglyceride 81 & Monostearate Monoolein

7.6X10°

o

1.86X10°

.--'"

1.16X10°

e
-

1.28X10°

a9, FHAEH /AL R 2AAY 28 I¥E Lactobacilius®] o 53.
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(3) AA73e e §347F 29 &3

B d7dAMe zsidEs monoglycerideg- ol&sly x® AHHH FiAEY A7
HEE TEstaA A T 29 AES 94 7]3% W& %6}0’1 e s il
o]g Z}2} 0, 24 H 48N ARG 7 A ARE #FEL 37CAA 0, 24 R LA
gt F4d WEE #F3Hn.

Lactobacillus plantarum< 4% F9 AT F7P7F dFHPAR, dwt3oew “ll"cl“
48X 7AA] ¢ 8 log cfw/mLe #H7F AZH[G w2H =28 AZE #Fikde #
AdAHoE FAHL e ALE AFHAUNIH 3.1).

Lactobacillust™= ™4 BAAT 7 HIAE BAY. 27] 0AT AZE AEE wF 48417
3}11 T4 718 HelA %ol 3ol vl dAHoZ FAHE A2 FIHUNH
. AR 24X AARSIAE W AR AHIHFA WY 02 A F Fo dF FIE
EE’&Z]E‘}, AutA o2 2] WEE WlF 4RAZIARX 2 WHEES HolA gdn. 9d
BN el AR vl dF 759 ST BREH[N e, L plantarumd] v ste] H¥AIT &
i g2 #5E o/

0A]ZF Hi(37°C) 24A1 7t BHE(37°C) A8A| 7t Hi2E(37°C)

iy 15 1 15 1

10

HZA{HHR) B LA LHHR) HE2FAI ZHHR)

glog cfu/ml

glog cfu/ml

glog cfu/ml
=

WPLAN @S-PLAN @MS =MO
Z9E 31 AZAZ 2 g Aol e 2% A¥ Lactobacillus plantarum® T
WA (A A7) ©E W8,

0A|ZH ol | Hl{ X| 24 A 7H B QFA WHIHIX] 48A|7H HIA|

h %Em% é.,,jb—g

i storage time{hr} Wi
rage time (hr) storage time(hr)

WPLAN @S-PLAN BMS =MO
29 32, AFAZ 2 g Az o2 =8 A9 Lactobacillus plantarum®] o4
WA (] FAI 0] mE HE.

Shgcfl.l,.-’ml

8log cfu/ml
glog cfu/ml
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(4) 44 pH 4% @& I A3

£ d7dMe 99 FAE #FH delA =Y ftTe HAAEE T alAl gastric
solution® A|Z3le ZY FATFY HFH3 Y Gastric solution? 0.03% pepsind 0.226 NaCl
€98 A F pH 22 U39 ARG ol F ZBAHE {4F A% 05 mLdl
gastric solution 45 mL& 715t 3 2T A ujFA 3 wE 48 AR

2 dFd4 3ty 292 pH 2 £& @93 Jlgis 34 A4 oA 5agFe=
EEEA @3 AT BE FE4E AT AoE2 AdHIHIHE 41). 53] oHF BHE
Zg4L AE monoglycerideE AZISIEE W R EFHo %A T, monoglycerideit 9]

Aole HelA &gt

s Lactobacillus paracasei Lactobacillus plantarum
10
MO -¥=— Starch
-0 MS control

Aog cfufmL
4log cfu/mL

o 3 30 60 120 0 3 30 60 120

time (min) time (min)
a9 Al 44 pH A7 29 {47 @5 W vAe a3
(5 W/O 432 &9 {F3d 29

2 d3dMeE WO Jddde 248 47 =Y 7Ee Musax F4=HAd w0
o] AA HFoA FAH(water phase) 10%(w/v) HAEd] 0.1%(w/v) monostearateZ 7}3}o
HE 100 mLe] HES @ F &AM 600 romez 30& 3+ If§ F autoclaveE °]-8-3+4
121l A 1583 FHs9. o F 60TCE WEdste <] 859t 4 oil phase)= soybean
oil-d o] &-dsew, AF A 60T RAsIe 2 E FAAFL

fribg 108 T4 60T F4d 2% vwvE HFE F 60CH FAFH 122
EFANFL. olF n& FHVE &9 11,000 romolA 58 I #d AHIHE AN F
HEoR Y25t 10 mLé] ARE HIR AMEE 4T, 800 mme = 10E T A4EH @
F RAFES AASIY.

FEAAL ool HAHE AE beadd FTZEF ¥ 519 HEAATE obM  o)de
beade EF(Hoz FAFE A4 pHIYAAM HEZZE opjelE YdgH(UT,
Lactobacillus plantarum® £2TAA AR F Advig =23 A58 FAE 23 A0
e #59 A8 QA #4dg 5 JAFHTE 5.2).
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X100

X400
29 51 W/O A2HE 0431 A2 AR beadd] #ATE.
encapsulation sample
5
4 -
—
E :-
€
£ <
o
I
0 .
0 24 48

Time (hr)

aE. W/O o2A 738 0|83l N&d ANF Lactobacillus plontarum®) 54 @3

pH 2 pH 7
8 8
E 6 ]
S
%4\ g4
E . ~
0 ‘l\ T ; T T T U U ; 0 T T T T T T T T T T T 1
0 12 3 45 6 7 8 9 1011 12 01 2 3 4 5 6 7 8 9 1011 1
Al ZH(hr) AlZt (hr)

ad. W/O d44d 718§ o83t We3s A7l Lactobacillus plantarum® pH £7A4] g
o Wi
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uAd e FATES EFAHY I VIR oJ8E F dE Aoz A ey, o8
#str] HAsto] AEstd FAL AR Aestd /AT A]i mLE 9 mL9 pH 2 &2
78qel EFHeto] 42ToM AstEAM A WE AEFE ¥ A3, qAastd FAdE
ABE 24A 7R = 3to] AESARE 48t = FA= 0*]2}011 H3 H& 9 ito
HAEANI(TE 52), pH 29A = AFte] wa d59 a7t X3 AZAA #FHUL,
o] F 12NAR #& FEHA FUHH 53). ol st FAastd {FAFLS pH 72
oA A 6AIAAR FE3 w7t FaF olF AFZ 12AZdE oA Forets 23E
ERo miftA o]l dite W/O o8A 7les S8t Fitde] AdFoE agd AL=
7Rt

6) 38
2 a7 #4T¢ A 29¢ At 2IAAZ 7HFo] A4E A¥Y B§ 2
31 AQl monoglycerides] €3 A AAFTAS wlw EAGT AR 29 & Ao F3

ALT sstdge] vaHPa, sAL] w BEFAFQ] 47 79 FFHE BHYoh =3 A
Eohg o] 4§ AT IR B)5le mF ALY monoglycerideE F71E o] &35 9S o] =HE
HE gL I F gden, A A EA monosrearateE ©] &3t )% % (double-layered)
coating WHo| filde IWaE o Al EHFoR o] §HGH

ol F Y& gastric solutiono] X&) AAAHZ H7FHr] fete] Y AP /LS 4
pHell A=d Az ZHd o Bagznrt dFEYen, 53 4GS 40}@] Aol o
# FATY REaAE oS FHNE F AT

EFRAR 2T 2GR A WO dEA Ax 71EE &85 fias Pt
W, 24 2 F4 pH =3 FollA o9 m=® AH/L v)f SR LT o s A
2 AR ZARA F9 95T 44 7|¢ee ARHo R AT SFEUAAA REd A
tFad.

wtekA thekst Aes P whEt 1o a3HQ FAT 2Pl Jed o= dddr

o AT rat o UF IF
(1) Rat9] 43t 434 4%

1gWele] oste] 3, FFFe] T8 L {74 A4 FHe FYE {FAF Wo|F
Lactobacillus ML-7°¢] TE9¢ A5 vA+= 43S Jr187|2 ggoen, $45 = ratof Al
o & Brlstoh. oF 150g8] =% SD (Sprague-Dawley) rat& (55 )uhelo] g A &
Fogon, 179 ¢ 484 &4 «3AZT. T 44 4L 22+1 T, FE
+ 5%, &5 150-300 lux, 2FF7] 12478 @it s fA3tg2, 48 A 7173 5% Asg A
T8 ES AGFA 47T 7 UAEE FAGHUT AABE d%4 20 €83 A=A o
HiE o2 go] AL43E AIN-93G ALEE AMgdigled, o =L oL 49 2.
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AIN-93G components g/kg diet
Comnstarch 397.486
casein 200
Dextrinized cornstarch 132
sucrose 100
soybean oil 70
fiber 50
Mineral M 35
VitM 10
Choline bitartrate 2.54
Tert-butylhydroquinone 0.014
Mineral Mix g/kg mix
Ca. carbonate, anhydrous 357(179)
Pot. Phosphate, mono 196
Pot. Citrate, tri-potassium T70.78
Sod. Chloride 74
Pot. Sulfate 46.6
Mag. Oxide 24
Ferric citrate 6.06
Zinc carbonate 165
Mag. Carbonate 0.63
Cup. Carbonate 0.3
Pot. Iodate 0.01
Sod. Selenate, anhydrous 0.01025
Amm. Paramolybdate 0.00795

¥E. AIN-93G AtE ¢ =4

x2F, =T + Lactobacillus LS-2, T + Lactobacillus ML-7 Al ZLF 0.2 W3
o, MRS HjA]e] 48 At wikd Fidw wigd S 242 03 % 371t AlRE wl s
AR AATE 3d SRR Z1EsFey, 4 At AT SUMEH AR HAHATES 37
FAstEen, od ma Alm 27&S At TS 03 % HFAANN a2FAA A=
agd " o4 FAF] FAHE LS FUE F AT £, AR BE2 EE IFA
ol den, AT HIH IFAA AR HFFol B3, A EF =T vlE F)
& oz Hol 7|5AY FA AR JUEE FAHE & Aok AT IFY HadyE B
T 52 Lactobacillus 1S-2 Bv} Wo|F¢l Lactobacillus ML-7 ©] A ZFH HAHAFANA 5
3PS E T AT
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= Lactobacilius LS-2 |Lactobacillus ML-7

(rain 1933 £ 7.2 1973 £ 79 2016 = 16.7
Feed 552.3 = 26.8 560.2 £ 339 5672 = 35.2
F/G ratio 2.86 £ 0.18 2.84 = 0.41 2.81 + 0.22

E. #A# Lactobacillus 1LS-2 ¢ Lactobacilius ML-72] rat 43¢ & 4%

(2) Rate] 94 v]AE challenged] AT F3F Fo] 94F 4AF

TEY AN HAAH M AE0] FAHUE W FATA T JE&HE AEET] H5h4,
ratel A BALE a5l o2 S# A Salmonella typhimurium KTCT 140282 oral sonde
E o4t BA AAAMZ A, fit EAF Loctobacillus LS-2 B Wo|F Lactobacillus
ML-7& W €4 2 299 U= 47 F A Rate] AF5212 919 48H 593
t}. S. typhimurium KCTC 140282 TSBol| #l%g 22 10° ciu/ A7 HEE Fosig o,
Salmonella® 74 F4% ¥ 439 Ho AE 2 A% A¥E Y9t Immunoglobulin®
Elisa kit (Cusabio® and/or USCN Life Science Inc.)Z AH&3te] 4383}

olg]e] A A B+ RAAY, Salmonella challengeZE 317 %<& #-$ Immunoglobulin A%}
Immunoglobulin G Z72 #4td 99% A9 AT AAE HHAT 254 & AAolg B
o| X gFktt. w4 Salmonella challenge ©1¥ 95U FH =, Lactobacillus ML-7 3t
oAf 2D Lactobacillus ML-7 F4d =¥ AAES F98 4% Immuniglobulin A%
Immunoglobulin G 7} Z&Z dizddd Hs] #fHezE FrksteE RE U5
Lactobacillus ML-7 4t 99 3} Lactobacillus 443t 28 AA 7ol faH d98 F
g A-$¢9 immunoglobulin ¢ 719 AX7l o] =& AL & & £ YA} o= {iF
9 F47t TEAZR 3tog 459 /3 rAEC] RYHUE W, TEAZ stog "W A
E 43t AF F3 vAE i L E EE&EHOE F7] T FEE AT FEE
e Ao=w FHE £ U
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Rat Immunoglobulin A Rat Immunoglobulin G

400

2500
2000 +
300 +
- 1500 +
|
Eom E
3 g
1000 +
100
500 +
0+ o4
I Sefore challenge I Gefore challenge
[ Control [ Control
I Control +challenge B Control + challenge
[ L. paracasei ML-7 1L paracasaiML-7
B | paracasei ML-7 +challenge B L. paracaseiML-7 + challenge
[ Coated L. paracasel ML-7 [ Coated L paracasei ML-7
I Coated L. paracasei ML-7 +challenge B Cozted L paracasei ML-7 + challenge

1%, Salmonella typhimurium KTCT 14028 ZA FoA] fA7F Foo 9% ratd
Immunoglobulin A 3] ¥ J3HAZE

19, Salmonella typhimurium KTCT 14028 ZA FdA §A
Immunoglobulin G A4 3 FHLEZE

Al

w4eol & rate

. GAR e FASA, AdA)N A& 93
(1) g9 AZdA nAE= FAFF 4 9%

h =4

A (F9HALIMLAA  BFEa Qe 53 HFAwESY Lactobacillus  LS-2,
Lactobacillus plantarum 10hk-2 2 o|E9] Wo|F2l [actobacillus ML-7, L. plantarum
10hk-2 mut. #FE°] H9 43l A= 4FE FAstazn &4, AAEY FF TH
Qe T SYAHNES A 398 Ay A A4y FY d5FE H7EnA s

i)

) 48FE

A APt 27 giEd AAE AFE A7 AgHes e AFdE 25 (Hy Line,
brown) $£Hele]E AlgdRN o, 12 AgTE EQF 105F AlEsld 5 % 2 F 600 F
E ALg3 4.

(th 248AR

A#RF 2AF FUEE STFFNRC)Y 7IF8o & ﬂﬂ?%i isonitrogenous, isocaloric
I=E HAJARE ]&ﬂﬁ"“ﬂ 2T Al5d ZH7he] fAld g T #AFE HokEe
UHo R AFSPT. Y o did 7k &4 A% 9 ARE ey #Hsd
A e #FEELS 0.1%, 0.3%= skt
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() Ag A=+
ey
27 + FAEAA 0.1% (L para 1LS-2) - (1)
o2 + FAFAA 03% (L para. LS-2)

27 + FAFFAA 01% (L plan. 10hk-2) - (2)

Z=T + FAFA A 0.3% (L. plan. 10hk-2)

H2F + FATAA 01% (L para ML-T7) - (1)¥e]
27 + FAFAA 03% (L para. ML-7)

Hz2F + FaAaAA 01% (L. plan. 10hk-2 mut.)-(2)%¥9]
Wz + 474 A 03% (L plan. 10hk-2 mut.)

HZzF + FATAA 03% (L. para ML-7) + glycerol 1%

hzF + FATAA 03% (L plan. 10hk-2 mut.)+glycerol 1%
&7 + glycerol 1%

¥ L. plan. 10hk 2t Lactobacillus plantarum 10hk-2¢]™,
L. plan. 10hk-2 mut.© Lactobacillus plantarum 10hk-22] ®o]F¢l,

(7 Argee)
g3} ARE A HAES S90M, 30 BHAZ ARFE VSHEo, EANLL1Y 23
Azrel AES selvh

(Wh) ZALEE B £4 Py
A7z A AAS A&7 fste] A AETE SAFH AR AAFES A9AA
4799, 14 9%, A9FRAQLIDY AFTE 758 AREEE BT

(Ah BAA=

EHE EAAFEe AzgE SAS(2000)2] GLM procedures o)g3te EAEY s,
Duncan’s multiple range test ¢l 238l 95% oA AT HFA 7o EAH F94L8 A
%39} (p<0.05)
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E A¥AE 24

Ingredients Contents (%)

Item BN + glycerol
Corn 59.56 58.56
Glycerol = 1.00
SBM 25.50 25.50
Soya, Heat(KR) 6.00 6.00
Corn Glut M 4.00 4.00
Animal Fat 1.00 1.00
Limestone 1.50 1.50
DCP 1.56 1.56
Vitamin mix 0.05 0.05
Mineral mix 0.05 0.05
Salt 0.30 0.30
Threonine 0.00 0.00
Lysine-HCl 0.10 0.10
DL-Methionine 0.18 0.18
L-Arginine 0.00 0.00
Choline—C1,50% 0.20 0.20
Total 100.00 100.00

Calculated wvalue

ME 2945.7 2045.7
Cp 20.5 205

Ca 1.03 1.03

Pavl 0.45 0.45

Met 0.539 0.539
Met+Cys 0.896 0.896
Lys 1.127 1.127
Trp 0.228 0.228
Thr 0.788 0.788
Arg 1.269 1.269

NaCl 0.360 0.360
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(oh) 2¢ 43

E. FATFE gl A WA= 9%

A8+ AR A A Hg) ZA = g) Alzag
o =7 345.2+13.0 164444 a 2.10+0.05
2T + fAT (1) 01% 351.4+23.8 170.449.3 ab 2.06+0.10
&= + AT (1) 0.3% 350.3+35.2 171.7+11.0 ab 2.04+0.17
&7 + FARE (2) 0.1% 352.4+21.2 173.248.7 ab 2.04+0.21
YE=F + FAT (2) 03% 349.1+14.3 161.1+7.1 a 2.17+0.15
27 + FAaT (1) ¥o) 0.1% 350.6+22.9 171.045.0 ab 2.05+0.11
=T + 4T (1) o] 0.3% 362.8+35.1 173.8+85 ab 2.09+0.22
2 + FA (2) Wol 01% 362.7+34.6 174.0+13.3 ab 2.08+0.11
Q=T + FAT (2) ¥o] 0.3% 357.5+45.1 172.249.4 ab 2.07+0.20
ZF + 74T ol 0.3%
HET + (1) ] 0.3% 354.4+31.7 164.627.8 ab 2.15+0.15
+ l cerol 1%
ZT + fATF (2) el 0.3%
=T @) @l ? 340.6+31.1 161.746.8 ab 2.10+0.11
+ glycerol 1%
=+ + glycerol 1% 331.4+26.27 161.7+7.7 ab 2.05+0.09

2AFE ZAFE o] &3 ZZre AT FHIMY FuLE FATES FASE A dz2T vE
Aol FAAQL EFE Hole AHAE B & AAY AT FAHE FTHE Hetel AAl
g da 298 AR Fo 7|7 219 el AR HAHFAAE AT 7Y FgF
zZrol7h glen  Alm EgWHAME AHIF e HFoAe] YT o|Fe AFAA=
AHH oz A AFHel Fow, fAT Ay FTxHEE AP HAS HE HoF
Lactobacillus ML-7& A1£317|2 stgoh. ZEASE #A7g AgdE f4d9 #H7)
o= @Al AFAF0] ¥ T4

EY fAbmo] $A FANA WA TAsE FF 2EHE add @ AI}HE
2 By fstd gelA dA 2 HALE dedle #73 WA E challenge

64



(2) %3] Y] E challenged] A3 FA+ Foo g

7h &4

A AESY FoA fFit Fod g3 He MFo] AAHLE FHHIHE=AY ARE
Aoslr] 5l AALE FuslE Salmonella typhimurium (18203 Salmonella galinarum
(28] &}, 717 EHF2)S AAFA3AS.

(h) A9

Challenge AE-2 6577 FfAitd AAE TS ARE Holx, vAT 2578 /3 ¥AE
WA S A FA3AT AS 477 HIAAE EFE A5 Holal 557 A Fe= g3
652 AlZFsle el Saimonella typhimurium® Salmonella galinarum(Cts EF&2T)S-
FAFASAT. FIREEZA 78 AR dFEA Fddsin #9849 HSL afLZRY
Egutol 80T Z@HAZ HFE TSA (trypticase soy agar)dlx|d]l 37TelA F ¥ Ald
H| sl A3 AZl 3 TSB HlA o HEslel visible spectrophotometerE ©]-8-38o]
600nmel Al FFEE ZAs F4E ZFSEY. T FFFL 1 x 10° cfwml °lH,
guinea pig oral injection & 12cm oral sondeE FA7]o] 23t dAFLE FAFAFAY.
Immunoglobuling ZA37] ¥ 84 MEHE 553 A WA challenge?t AlZHE7] A A
dofol A 1x AEE 92, A HA challenge2 3z 4FY Fd 2z AREL 3. F
A challengeE 3l dFY Fo) wpA Y 354' AEL At AEE AT AHEDIS
4L 93 F immuoglobulin® cytokineS 817] AR -80T o HAS ]

(hH 43 A7
¥. 7t w8 P E Add =3

Group Sample <~

Ul

BD Unchallenged

BD Challenged

BD + A7 d(fFAT¥E) 25% Challenged
BD + -f4t3t(1) Challenged

BD + 4 (2) Challenged

BD + (1) ¢] Challenged

BD + (2)H o] Challenged

BD + (1)# o] + glycerol 1% Challenged
BD + (2)¥ o] + glycerol 1% Challenged
4+t (1): Lactobacillus LS-2

4+ (2): Lactobacillus plantarum 10hk-2

Sy

S

O (00|~ (U1 | (D3| =
gjgGr|fgr|gor|ar |

do |do |do e :|o
el A A rﬂa
M|

b

A (1) o) Lactobacillus ML-7
A (2)¥ o) Lactobacillus plantarum 10hk-2 mut.
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(zh) 2¢g ¥
O 84 2y Uy

A T8 F 7 AEdR g AFH "< §A 7 55§ MAdste 24XAH A @
% heparin 2R ¥ tubedl RS ETE AL 1000xgol A 1583t centrifuge 3t TS &
gt EaE L -80TAA B# sHuch

@ Sandwich ELISA Hel| €3 WY globuling] &3

é‘@"ﬂ 0] 48 MY cytokine?] AAZE IgG, IgAS Yo ® AN G AYA HGe)
FAAREE 8¢ & + A= AARA IgG, IgAE 23 FH-L&3AH.
Ha g ‘ﬂ%——] plateE Edo] AEI F 34 AA|, 7} T=9 H cytokine EF, AA 3
Al & 7}7} plated 100 ul A FLUHh 2 F, A2 A 30% 2t shakerH oA WAk A
AL 7} plated] 300ul 4 53] ¢, "X ve= @445 AAFT. H cytokine E4 FA A
100ulE 7 welld] FY@Th A4 308 AT o AAGE 7 plated] 300ul 2 53]
FAsta mlA T = A3 AATY, DA 200uE F welld] T3t F, A2 A 1583
WA g o, g FA D 50ulE 7 welldl F9 . ELISA reader”|ol A 450nm= 3 =&
= =

@ EATHA A

&S HEF ARAZAE e HyA FAAL FdAS] 89 B4R gy
SASE Alg3to] ANOVA testE AA] atgoh

(wh) 44 23

@

At 97} f8 g AE challenger] 4 A3 U= J3¢

S Fa8tA & AS S typhimurium 2 S, galinarium challenge o €3] A7 o)
ZL AAHEHE whad, #4347 F9E e FS dAFez A3 A3 4ol JEYA
E3 AAH R A3 AL B F YA M EY F9+ challenge o179 A9-AH
A9 Aol AstE+ AL HolA = ¢l AN FELE IEHJULY AT AT &
& FMEFLZE EAFE A 2RE ¢vh. O A= ofHY Hel AASHA

3}

#. 3 P|AE challenger fAtd Fo7t $A4 AR vXe 9%

A2 A T3 AF

(Aweight, g)
1 | Unchallenged v &3
2 | Challenged 1855
3 | Challenged + AZL(HFATEH) 25% 215.7
4 | Challenged + fAF7(1) 0.3% 1787
5 | Challenged + A (2) 0.3% 190.1
6 | Challenged + f3F(1)¥He] 0.3% 213.0
7 | Challenged + -FAbd(2)Wd¢] 0.3% 200.1
8 | Challenged + +Ab(1)Ho] 0.3% + glycerol 1% 201.8
9 | Challenged + f4bd(2)¥e] 0.3% + glycerol 1% 1994
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FAZAA Fo 2LEQ AGH A g IF

&b IgG 23}

IgG o dig 4FHA e FEE ZFAHAF A 457HdAE  Challenged TlA
Unchallengedol H13] §93<Q F7F vk 3 f2b(l), f3ka(1) #HolF, {f4td
(2) WolFE H9el ¥o| AHFLE immunoglobuling AAsIATE FAHF AA7 A4 A
o F 1G9 £94Q $3E B3 99 AsAZYn AlsEY

600

500 - AB

400 -

300 -

200 -

100

Relative Amount of 19G(%)

a9, w3 AAY ARFHIAZE 23 4 99 immunoglobulin G ¥Xd WX+ 9F

@& IgA 23

IgAd] A& 4524 A 9 F=E ZA3 A7, 45FHd A+ Challenged 3 Unchallenged
M E 939 Fo)7t gtk Challenge wolA f47(1) HolF2] A 5ot IgA Aol
fTeldoz F717F QAHE 84S A% F U8k ol 1= A ST SHAAM B
b, 323 9 FAS AT E FAHAFA EHE =T 2 YT 457 A8 F7}
Zel A3e] Bo¥ Aow AdHAY,

Py ABC cD

o
S= ABC
(= 160 - BC -
<1
f=> 140 - [
e — F
O 120 - e
[

100 -
=
< 60 -
D
= 40 -
B —
s> 20 -
L
(0 o -

1 2 3 4 s [ i =] E=]

I8, i3k AAL] AARAHIIAZE 4 F<4 W9 immunoglobulin A FX9| H|X& T
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(3) 4+t encapsulation©] §A AFd VA= J&

7h 53
B AFdAE encapsulationd At (coated )0l A AAA G UXE FdFS
:137}-5}_1_1} 3, @A4F 2EHAV U ALAA 7 AR AL T4 AHAE
A7) Yt B T4A € 5Y AGAE FHFHLE FAdE A4S TP AT

() A58
7 (Loss 308) el An & 1979 FL7%E AA 29" AT FHE AA
AT A F A7) 717 @1 AFEAE AP A

(th ddA=
A#Fd FA A7) AR (FAAIRIE '41;‘??; 5} Ab##} coated AL, coated
Fad AAAP(EFE FAA, (F)HHYREML), coated FrAHF 4 HAY® + EggorA &
E (55718 #Arsstd Agsiga. & ﬂﬂ:ﬁt 5 kR o wEwg 10 ulg]e] hﬁ‘ﬂ-ﬂﬁ
AM8-8H v

(zh) AE A=+
-
gz + Ak 0.3%
29 + Coated-f-2Hd 0.3%
27 + Coatedf-2HT 0.3% + WAA® 0.2%
27 + Coatedf2HF 0.3% + AAA® 029% + T854% 0.2%

(5 AbeFete)
B3 ARE A6 HAES S90H, 39 BE AEFE /FHAD, ATALE 19 23
Aol N=S sk

() AR 2 B Y

AT AG AR HEHI Asted 4 AT SAFH AL AAFL AEAA
q 1399, FRIQD AFE 7155 ARR&S FrAsgch 49 TR F A7
% $4 ABE 2E dordE muse 4] FAE dmsgon], 94 4B Ak
F e FE2E ZAN.

(Ah) FA A=

BAE EAAHESY A= SAS000)e] GLM procedureE o] 83t BEARA g,
Duncan’s multiple range test ol 218} 959% F=FolA 7 HHEA e TAH FA4& 4
Z3lach (p<0.05)
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XS4 27 149%97219%) 2PAw 24E

Control Control | 00 *cér‘l’g%d
Item Control 4 _?r }“l_ﬁy_ 1‘“ + COOE{E;? _ﬁ_ )‘\_]__;?_ 'rr’ﬂ‘oﬂé
Tl L® + I‘iﬂ;(]- 1:]
+ HAS +3 0] 11 7}®
Ingredients Contents (94)
Corn 52.40 52.10 52.10 51.90 51.70
Wheat Powder 5.00 5.00 5.00 5.00 5.00
Fish meal(55%) 2.00 2.00 2.00 2.00 2.00
Poultry by products 2.00 2.00 2.00 2.00 200
Soybean meal(46%) 23.60 23.60 23.60 23.60 23.60
e byhenn 5.00 5.00 5.00 5.00 5.00
Limestone 1.33 1.33 1.33 1.33 1.33
Salt 0.24 0.24 0.24 0.24 0.24
Glucose 1.00 1.00 1.00 1.00 1.00
Dicalcium phosphate 1.00 1.00 1.00 1.00 1.00
Tallow 4,90 4,90 4,90 4.90 4190
gty Dl 0.15 0.15 0.15 0.15 0.15
Lysin-HCL(50%) 0.45 0.45 0.45 (.45 0.45
DI.-Methionine(819%4) 0.31 0.31 0.31 031 031
Threonine 0.07 0.07 0.07 0.07 0.07
Cholin-Tcl 0.05 0.05 0.05 0.06 0.0b
Maduramycine 0.05 0.05 0.05 0.00 0.05
Yeast culture 0.20 0.20 0.20 0.20 0.20
etc 0.25 0.25 0.25 (.25 0.25
A A 0 0.30 0 0 0
Coating -f-4t= A 0 0 0.30 (.30 0.30
Panzyme 0 0 0 0.20 0.20
o B3} 0 0 0 0 0.20
Calculated Value
Protein 20.19 20.19 20.19 20.19 20.19
Crude Fat 8.59 8.59 859 8.59 8.59
Calcium 0.92 0.92 0.92 0.92 092
Phosporus 0.63 0.63 0.63 0.63 0.63
Retein-Phosporus 0.32 0.32 0.32 0.32 0.32
Lys 1.35 1.35 1.35 1.35 1.35
Met 0.77 0.77 0.77 0.77 077
Met+Cys 091 091 0.91 0.91 091
AMEn 3,150 3,150 3,150 3,150 3,150

VVitamin contains fellowings in lkg : vit A, 10,000,000IU ; vit Ds; 5,000,000IU; vitE,
20,000IU; vitKs, 3,000mg; vitB;, 2,000mg; vitBz 6,000mg; vitBs, 3,000mg; vitBjz, 16mg;
niacin, 50,000mg; Ca—pantothenate, 13,000mg; Folicacid, 13,000mg; Cu, 5000mg; I, 1,250mg;
Mn, 110,000mg; Zn, 100,000mg; Se, 300mg ; Fe, 40,000mg ; Co, 5000mg
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. Encapsulated 4ty AA7F SA19 iAol v 2= dgk

AT A2 FHg/b) = A ZF(g/h) FCR
Yz 940.2+35.9 670.2+255 140007 a
=T+ {h}zﬂ A 0.3% 064.0+78.8 630.0+£38.6 1424006 a
) = F+coated AT 0.3% 955.0+34.5 703.1+37.6 1.36+0.10 ab
7. }\

? . ;J;C%a;e/d o e 928.9:56.3 674.0+18.2 138010 ab
=7 +eoated £ 0.3%

+AAA® 029 8955+48.1 711.4+33.4 126+0.10 b
+Z 9 1 2® 2%

RERNEL
qA Ane

S 77 AHRE ST AT E HE2TE o, HAZGEHD 712 S AMS
AR o2 [FoFHQ Aol Ho|x] gFglony} ’&:&}ﬂ?\‘ﬂ 277t A o=
FL A4S RAFUAG. AR EEHIAE dE=FR0 FY4UA F2 d3E HEUeH,
E3] coated At A A + E4A (panzyme) + T RF A FAA giEzTd vl AE BE&
Hol A feHe =z /Mdd Z27E A& & WY FA A7 FL2 A= et Coated
fribd AA + EA2A (panzyme) A& tZ279 Had o A Hxd FIS HogFn

P’
et ol AL opilE §F AAG BaAY FHH FFo 28, Fd B E =#
Aoz maY.

StA W Fojr7ro]l HrlH AHZHFAE AlRAEI FAFo] HETHD 6% oA, AR
&2 11% o149 71 A4E Y e olv f4kE AAle Frzte] A2 Jg3<l
sparing effect7} Sle-& B oF31 itk

¥. Encapsulated 527 S97F $49) A7) FAd H2= 93
Abdominal
Treatments Heart Liver Tat Pancreas Spleen Bursa
%BW
=7 0.78+0.15 | 3.22+040 a | 1.00+026 b | 0.34+0.01 b | 0.08+0.02 | 0.25+0.06
2 T+FAT A A 0.3% 0.78+009 | 256+026 b | 1.07+021 ab | 0.35+003 b | 0.09+0.02 | 0.23+0.06
ZT+Coated F4kT A
=5 +Coated 1| 0754008 | 2724043 b | 1004019 b | 0.35+004 b | 0.09+0.08 | 0.24+0.05
A 0.3%
=T +Coated -S4+ A A
0.80+0.11 | 3.24#0.44 a | 1.10+0.33 ab | 0.37+0.05 ab | 0.09:0.04 | 0.26+0.07
0.3%- A% 0.2%
= +Coated A2FT 0.3%
+HAA® 0.2% 0.78+0.18 | 3.24+030 a | 1.27+023 a | 040=0.07 a | 0.09+0.04 | 0.26+0.07
+E2 0 7% 0.2%

7 479 748 5RE

A3, ) F=++Coated

FATA+ELA AT B AR FA

Aol Boy 79 FAdE

> % AXE AFE ez §
gz A vxg Ao A

7 vha §949A AR
o B AR B9
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(4) F3lv] ML challenge®]l W3 encapsulated F2t# 9] F&

7h &4

A AESY FoA fFit Fod g3 He MFo] AAHLE FHHIHE=AY ARE
#gdslry] st oy oA HAIE doIE  Salmonella galinarum(7}E B F2E)ES
74 A 5o 3l .

(h A9y

Challenge 232 657 fatd AAZS TS ASE Holm, viA T 2570 {3 vAE
WA s A Tt AS 450 HMAE EFE A5y Hola 573 Al e di
652 AZFste gl Salmonella galinarum(Z713 ElFA2)E ZFAIF954c0 7828 =ZA
& JAEY FFEA ZLdda Y3t FHS ZfRFEH O B2Ewel 80T
BHaHA FFE TSA (trypticase soy agar)i]A|o] 37CelA ¥ W At wldsle 43}
AlZl F TSB HlA)o| FHFEse] visible spectrophotometerE ©]-&38le] 600nmolA JFEE
2A3le] #4548 2AFHEY. FA% 75 DL 1 x 10° cfw/ml ©|9, guinea pig oral injection
4 12cm oral sondeE FAM/Y ZAEEY dAFE FAFCINEY. Immunoglobuling
2437 % €3 AEYL 5575 A ANA challenge?t AFE7 AA SA60A 153 AEL
3F 3, A MA challengeE 3t UFYU Fo 2% AEL 39t 7 WA challengeE 3tz
d+d Fo v 3x HEEL AL AR JAF AAEYIY AL B F
immuoglobulin® cytokine€ ZA38}7] A7tA] -80Te| R#AsSAT

(th A% A+
¥. Salmonella typhimurium 5o A2

Group Sample

Unchallenged

Challenged

Challenged + f4t+ 0.3%

Challenged + coated AT 0.3%

Challenged + coated 4k 0.3% + AR} 0.2%

Challenged + coated 4 03% + #:A¢ 02% + £ 17 02%

Oy || ||
gricrigan|on| e

(=h 43 34

C = 84 22 4y
A F5 F ZF AYEE HF AFH v §4 2z 555 AEdY THAA AE §
% heparin Z® ¥ tubed] R#FEE 4L 1000xgl A 1583t centrifuge 3t AL
g 2EE 848 -80Td A R s

@ Sandwich ELISA Hel 93 HA¥cytokine B H¥ globulin® &7
AEd o]8g HY cytokined] Q=+ IFN r, TNF a, IL 6, IgG, IgAS thato=z A4
Stk AEA BHe FFARE 82 € § AE ¢AEA IFN-1, TNFa, IL-68 43
of Jgstdon, MAA WA FAAEE 9 & = Adv AAREA IgG, IgAE 2 Fo
H-g3t 4.
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dag FUFEY plateE £09 AR F, FAAA, 4 =9 & cytokine EFY, A A
B4 AL 242} plates] 100 ul 4 FLF}E 2 F, Ao 308 7t shakerdlolA BHFH
th A HE 7} plated] 300ul 4 53 F9Y, viR|Fgol= 443 AAF & cytokine T4
gAY 100ulE ZF welld FYIF. HAL2oA 3080 FXF ohF AAFAE 7 plated]
300ul 4 53 FYUsa wlA|el= AT AAGCE FAMA 200uE L welld FHIF F,
ALoA 1587 TXF thg, ¥& FAA A 50uls & welld]l FY T} ELISA reader?] Sl A
450nm= FHEE S

@ BAIEE A&
Y2TL 9EF AIZHIAE 7o HAA {94 E AAs7] fstd B4 A0 gt
SASE Al43te] ANOVA testE AA] st

(vh) 43 2%

@ Challenge ¥ =A1¢] &2 @] &4 - H9 715 X2 (clinical isolation) challenge ¥
239 §R AX #FEYH dE2TdAE §E 248 4HZE 2Y9-E FA%2 oy,
7te BlZ2E 43 A7 259 §E= & FEo HEEHo 23T R X fXHA
wur. AR, fAAEd 29 FATE AT 2FY §EE V¥ HELE challenge
Feoe 24% g1 BYS A5 &S Felsdnh

A:iZEF, B: Onlychallenged, C: S4bd+challenged, D: & F4kot+ challenged

a9, 7t ElFZAF challenger] f-4bd §97F &5 e vlA= 9%
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@ 7 WAAAY FURAT L 47 53 - F A H(challenge)©l %.‘E'-‘_ﬂ * 73y

S HEsAr. 4&1 HMH WeES 2748 él%—.— 2mLe] 1g€ %3, MRS HHZ]Q}
MacConkey HHRM] 717 =l 4841 H F2U 8 & Ao Adsdd. = 2 &
o FAFE AY Fol7t Y2 coated FATFE oﬁl AL, FAFAT)E %fﬂf&
A= w 511 adl AT v @43 we Aoz FFEHUT o]+ coated FAFTE A A
7} SR (A H)E ZuleA Ao E Ao Ey] wEe duk A AEAZLE 9
As7] WE ez FAJY F B FANN AFse FAE coating A A A}
FEH& 72ta J&E FA3A sEeo

k-] 1':.—' _5‘
CoOEHE M 2
Te+d
I:?]-:
e fa -
ELD
(&
le46
1e+4s5
S AL Coated S 4t
=0 =0

I, AR AAY F471 FU AE FFe vX s 9T
@ Salmonella typhimurium 54 AZTE2 84 A8y 54

G FATAA Fof TE9 AGAH Ao e G

BEE A9AY %55 wol7] AL macrophages ] FLALGAES T A9T8 FAe=
3 d¥Y AxA “4@‘ WHed B (X4 E FALE It AAA A9k 93ty o
FojAr}, 7 %—‘ﬂl}ﬂ 9% immunoglobulin®] F#+ IgA, IgG, [gMe] 37122 B 5
3 gled, olEL XTRFEH AEGH EAe FAF Aoz nuHm vk IgGe Al
¥R M toxinF virusE FIAFIE AEF 752 7120 IgAE horse spleen
ferritind] th3tA AL 717 vz B Hol ot HAdAd g g 4H
7HA el dEiAe HEEA FARAHR & 3 Y. B dTFdAE olH§ FoA Y AA
Houre] s A A FaFd 9EE = B %ﬁﬁ"—q AA BAZRE 935to, "y A}
o|EFFR1Y UAEA AAEE IgG, [gAE iAo R AA % [gGst IgAe] B A
+ Challenged i3 Unchallenged T HZ3HE o TAZH o= {45 Aol7t 9
Rt ol fAtE AAI B AA W A ddE #AQIA @L& e Algdoh
o] 13} challenge ’é‘ﬁ"ﬂ’ﬂﬂ- e 2gld 2 4L 1xd9ME 2 F/7Y vABES
challenge 9 AT, B AFoM S galingrium 75 1F 92 challenge § e 7|91
3l Aoz Bugc) dHoE S galinariume HolgdlA AALEo] L urHd A
Al A XALEo] B& Aoz dajAd it

IgA o W& 4FHAAN¢ FT=E SHE ZdFH 4F# A= Challenged 7
Unchallenged ol A= #2841 Zo]7F fAdth
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e

o
1
1

60 ~ -

40 = -

20 - -

Relative Amount of IgA (%)

o

(1) @) @) 4) (5) (6)
9. Salmonella galinarium A 399 9% 549 immunoglobulin A 9%

IgGel di# 4FHAAY v=F F48 4% 4FHdA= Challenged L3
Unchallengedi ol A &= 25 =Ho]7F M.

120

=i

L=}

o
1

80 ~

40 &=

20 -

Relative Amount of IgG(%)

(1) (2) (3) (4) (5) (6)
9. Salmonella galingrium A4 S99 4% $A4 9 immunoglobulin G %3

@ FAEAA FATES] AXY AQe] AT IF

T-g3%7s T4 AAHHS] F4A404 4% AX dAd AgFEe=
cytotoxic T-HE & AC|EFIYNE AYst AXAE #¥sta tfHAEE #AsS
AZE&S HEEYh Suppressor T-HEE A A8 Fo| AHHYE WYREI
FrULE olF Al|EIIE IL-49% #L FHFUA, IFN-1, IL-6, TNF-a%t L
FEFTHEE 27T Arh o9 AL Ao|EFIE ZEF A WAL} Rol=&
Z44E YNNG, A%d4e 4FY A5 22 AL A £€2 BYAC
B3 Fofdtnt, wbehd] AP AGEtA wrEe] AW MEAIES fEEGD &
PrAME ol gHAMe A HPor|Ho] QoA FaE HEE = T
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ot 4A BYAE #8to], €@ Alo]EFIRle] QIAEAM QIAEE IFN-1, TNF-3,
I.-6 & d¥d A&t IL-6% IFN-r8 #H3}o| M+ Challenged 3 Unchallenged
T& HEIFE W FATHLZE FAHQ Ael7l AT EF Unchallenged oA =
At AAE B ZAM FoHd Aolrt JA EFolEE A& ¥/ T & AU
ol o #YE ¥ #el ¥aolde Ap|EAUE BHEE A& o AFjE
A i F= EoEA st Y] TAAA S HA FoE AR HelAnL
F fiddd AA & A O A4 d9e Al gle eE AR "Hoh a3y
TNF-aZ§-9l+ Challenged w3 Unchallenged & H 3PS of JFAHFo=
FoH 9l Ae)7F A h. 2# v challenged® WolAE 93 207} gl

-6 W@ 45" dAe FEEF FAT A5} 47HAMc Challenged T
Unchallenged TZtel #2132 Aol7h YT EY Unchallenged T el F4FE
AAEg FoA% TAM FAHLE A7t AMH. FAE AAE FAR TAA
Aoz IL-67F €¢ &N

g

[+*]
o
o

2

150

100

Relative Amount of IL-6 (%)

(=]

(1) (2) (3) (4) (3) (6)
¥, Salmonella galingrium 737 oo 2§ |49 interleukine-6 9 &

IEN-yo] di# 4 FHMe] FEEF FAH A3 45994 A4 = Challenged T3
Unchallenged =& 2ol #2231 Ae|7} . EF Unchallenged & <o #F3T
AAE FoAF For FAHLZ Aozl AT FAAT AAE FogH{ FolA
EHH o2 [FN-v7} €9 E3ch
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Relative Amount of IFN-r (%)
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2. Salmonelia galinarium 73A 599 8¢ {749 interferon-y 9%
TNF-ad] d§# 478 dAMe8 F=d &4d§ 43 4799+ += Challenged T3}

Unchallengedit ol A& F43<¢) Aozt 94k 22y challenged® WA £ f25<]
2ol 7} g%,

-
o
=

-
oy
=

-
(]
=

100

e -]
= =

Relative Amount of TNF-a (%)

[=1]

Mm @ @ @ ©& (8

24, Salmonelia galinarium A Folo o $ &4 TNF-o 9%
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(5) 4kt encapsulation ©] §4 9 Alm 7|TZ4 o) VA= P&

7h &3
&3 AE % monoolein & 7|9t E B+ AT encapsulation AAZF &AL AR

Ax4el AE 4BE Sehu ¢

b 985S
%7 (oss 308) $Heleg 21 AFo2 1 AYTF 100kl 2 % 40 el AHg8td 2 7 5
% ARE FosHh

(th) AdAta

AlgFQ 4 A7l MFAE(FPAR)E HWETFE 8t §AT# coated 4, coated
St WAAP(EFG TAA, (F)HALML), coated AT WAA®R + BggtA 2%
E (5953®)g Asstel NPT AlR Fo] EL pair feedingo s AolA 7 27
ARES FAd Axse 79 J|ZEE HrEA

(zh) HgA=+
&2 + fFA4kaA A 0.3%
&3 + Coated AT 0.3%
25 + Coated 4t 0.3% + AAA® 0.2%
2 + Coated AT 0.3% + AAA® 02% + $J02® 02%

(v}) AtE

Ztzk ] AolAe] F& 1nlE]H EHHOE 5435 Fo ALEE pair feeding WA 22 2779
AR FE AFESY A AE HFAES sdor, AEFY AAE 7Y ¥AsA AEF 94X
Ao g HFAE A XIEF AP, 4AFLE AY 7ZHAT FFALL 19 23 A%
o] HEZE slger, B AH FoHEE gt

() A FE

AERAFE s AYT And 71542 B

(A EAAE

248 2AAEY AHfE SAS2000)9] GLM procedureE o]&3e] EAEA sga,
Duncan’s multiple range test ¢ 2]3te] 95% FFdA A HTA 7o A4 FA42
A5 3E . (p<0.05)

(oh) AL 24
7 A AR A8 24T FY

(A Ad A=
SAE o]-£% encapsulated (coated) ALE 2] 71ZA L HiHg AAE oo ¥ o)

T



No. A2 Ats HAF (2)

1 |z | d&=F+/ATA A 0.3% 624.3 625.7
2 | & | & F+eoated T4 0.3% 631.7 645.8
3 |d=E | AET+coated FAHF 0.3% + AAL® 0.2% 638.1 622.

o] & F+coated SAHF 03% + #AA® 0.2%
4 |4z | g [ 621.4 615.4

. F2HF encapsulation ©] AIE 7| &3 A wAE= AT

214%9 SA FHotglE ol&3dtd 2 FUY AR AFFE AdEd 47,
FATAAE H7PE A FolA AFHZFo] vlusint Frlske F ko] UULw, 53 coated
FATAAE FAT AGTFAA 71z 71 A vEd Aoz B AT of L
FAH Aoz WEHI 71EAHY zol7l v FEszlE ojH¢H, dAHoE FATF
AA e H7 RS 713 FAAQ FFE vAA @ Ao wddy.

(6) 2+ encapsulationo] ATA| 2] AF & V| = 4F

hH BA
2 Ag M= encapsulation® 4k (coated FAE)e] MAdEA 2] Abg&o] VR PEgFL
i 7}et A} gt

(W) 2485 &
Ab#A (Hy-Line) 48 FH o2 AFT X3 & 21¥97te] AArd Ade AAoz 445}
fch

(th) AgArls

A Fo A AHEHT dE AP A2SE P2TE 8 coated FATAYL EL2A (AAYP),
B3 gk FEE(F5ARAD)L Frletd AFAERE AR ed, AYTE dzTd YERT
Atz coated A 0.3%S BAA (AAA®) 02% , 2 ¥ FFE(FARA®) 02%5
A71g ALRE Folstgt). & AgTE 15 vk ow & 30 vlg9 AFJAE ALt

() A" A g+
CES
U &F + Coated 23 0.3% + MAA® 02% + FRA® 02%

(rhA e e)

B3 AsE AF AFAES ey, ASAE 5:000) AR 1L, 22:000] £53HA s A
F AL 17 Azto] HEE syt 4d 77 (21Y) Fol WY 35S 7|Fsgen, 49 3t
Aoz B4 A F 1048 Adstel Ad FA B4 Agargth

8



(mh 2AMEE 2 24 Ty

A 3he] AdE Ad ¥4 &

4 sherh

(A FAA =

249 FAAEY A=

oAt (p<0.05)

. AEA F7 AR 24X

Al
A

SAS(2000)2] GLM procedureE

& 959 Haugh Unit, Y34, ¢

ofy
e
N
S
X
r-l-,)-‘-'

o) g3t AR

Item Contents(%)
Corn 55.40 54.70
Wheat 3.00 3.00
Fish meal(55%4) 1.00 1.00
Soybean meal(44%) 234 234
Rapeseed Meal 3.00 3.00
DDGS 2.00 2.00
Limestone 9.34 9.34
Salt 0.22 0.22
Dicalcium phosphate 0.52 0.52
Tallow 1.60 1.60
Phytase 0.01 0.01
Vitamin, Mineral Premix” 0.10 0.10
DI.-Methionine(81%) 0.11 0.11
Cholin-Hel 0.05 0.05
Coated -4t 0 0.30
#AYC 0 0.20
EQr7® 0 0.20
etc 0.25 0.25

Nutrients Calculated Values(%5)

Protein 18.08 18.08
Crude Fat 4.46 4.46
Crude fiber 2.94 2.94
Crude Ash 12.56 12.56
Calcium 3.75 3.75
Phosporus 0.46 0.46
Retein-Phosporus 0.32 0.32
Lys(D Lys) 0.86(0.75) 0.86(0.75)
Met{D Met) 0.40(0.35) 0.40(0.35)
D Met (% of D Lys) 47 47
Met+Cys(D SAA) 0.73(0.62) 0.73(0.62)
D Met+Cys (% of D Lys) 83 83
ME(layer)(kcal/kg) 2,907 2,007

DVitamin contains fellowings in lkg: vit A, 10,000,000IU; vit Ds, 3,500,000IU; vitE, 15,000IU;

vitKs, 2,000mg; vitBy,

1,500mg;

vitBg,

5,000mg;

vitBe,

3,000mg;

vitBiz, 20mg;

niacin,

25,000mg; Ca pantothenate, 6,000mg; Folic acid, 500mg; Cu, 9,000mg; I, 1,500mg; Mn,
80,000mg; Zn, 80,000mg; Se, 250mg; Fe, 50,000mg; Co, 100mg

9



(o}) A&A A 4%

. Coated FAHd 2 EFHAAE, 53 8449 o7t @A v 9

Feed Egg Egg Egg . Egg Yolk
Treat . ) . Thickness
ek Intake Production mass Weight Haugh unit (x10um) Color

en

(g/b) (%) (g) (g) Score

144.7 91.7 57.0 63.3 97.5 37.0 9.1
e

+ 9.2 + 7.5 + 7.4 + 3.7 + 1.36 + 1.4 + 0.7
_ 140.4 39.4 55.9 62.7 97.8 37.2 9.2
R

+= 5.3 + 6.8 + 5.0 + 6.0 + 1.30 + 2.4 + 0.9

A W2 A7E A 48 FHe AFAE o869 coated FATE + AAY® + FARZ
® Fo7t A WAL IFL AL A, ¥F, ASHAY, ARE, W7 5, 134

5 249 BE RA 4949 Aol® nolA Fyrh
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2 Zde

A7+ Ay o
(JI24 - A3 A=) TRAALHE
NRC AMF Edd 93y
MRC 419 XEo 23t¢] AlE|isomitrogenous, isocaloric 3=
Wi 43 2 dUAE AR AR 4§y 23 2 HY94E A

44949

W] 23 R A9 AR A F

=
A ¥ mopocking Flvta|E AR 9 mopocleind F|dloz
T AR A = 8 wio A9 AW £ wio AY AL
9 ARS 71340 % ASTHRat Broler 55 AALEE o5
AR AR B s 9% A9 34 AFIA 7

a9 AUZEY ALEA o4
. Agasd 485 759 SAl8e obsd Augd Aud,
AT RS SAE AR 27 |5 gn nad SzAe A $249 o
27

Hisa kit o839 B4(R2)F
A B8 EAARN B4 [Hisa kit 24 o immumoglobuln ¥  zhE
cyickined A HF &4

7. 47 =9 A3
(1) W/O JAde B89 39 {47 5 87

E d7E WO dUAE 228 §4F 29 A8 B 9o FA0F P4Y §4F7
By B335 FAS7 98 FEHAL /497 Aed AHEA gL {078 vge F
T 3 AL T AF Mad 4E I8 dHE S8 41T Y= 15 348
ZAEE

Aed 43 BT FIE A8 99 ST B59¥ 0E fe NE7L
AREEHQT A &9 f4F B AR Imlg A 09% NaCl £9, pH 2 buffer
solution, pH 7 buffer solution 9mLd A& F 65572 A=2E A3 A=d AEE
shaking incubator® <]-&8 LTAM A¥st= =F 54 AT#G 01lmlY /A A4 F
Difeo™ Lactobacllli MRS agar plated] =W3grl. =9 plateE incubatorZ ]84
FTAA 48407 ST F 448 54 2 v Zsso

10
=
E : - —
= 8 &L = - \
[ e i
o
=
o g | \\
i o
=
=
L= !
=
- 2 | —i— Free cells (con)
__g —a— capsules (con)

o i i ) : 1
o 1 2 3 F-8 5 =3

Time (hr)
39, W/O ddd 71 H & ol&ste W& AF Lactobacillus plantorum
A gL fide o5 9
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[
o

o]

5}

" —|

—&—Free cells in pH 2

=Y

V]

—e+—capsules in pH 2

Viable cell count (log CFU/mL)

0D * L i |
0 0.5 1 15 2
Time ( hr)

¥, WO odd3d AE& o8y Mesl M3 Locdohadiius planiarumst
AE =X e H47 pH 2 AN 75 6

[
o

=
E P—
=5 .
&
g
= b
=
=]
S 4
T
. 2 | —&—Free cells in pH 7
= =—+—capsules in pH 7
a 0 | A . 1} ;
0 1 2 3 4 5 6

Time (hr)

3. WO 44 FTEE o8 A« A3 Lactobacifius plmiarumst
A4 gL a8 pH T 8449 oF 98

pH A= & 514 ft& 299 pH 79 =2 oM fd3idd& A5 fedd 803
Aei97] F& {47 BF FrdH 2 485 AAT 5 o, pH 29 =31 844
Waiied] @2 #4142 143 e §93 Adfey fasd #i4ad 2AH
Tre FA7 FHAHAT. BdN WO 93 S 2EF H4AT =W el 9 48
FAard ] 4T BE 5dE #oldtg.

a2



(2) B8 ol & 47 39 Aay EUst

2 43E W0 923 7Y ol 83q fdaxt AZ Lactobacilius plantarums 71354
Atgel] A837] #3ted LI HuA FHAHJAL old AW FUFT WHPLE AXH
47 29 YE&E BEHzREY fAT =W Pe 4L F£S5sigd. 2R 99
W/O 4@ 7]'8& o838ty Lactobacilius planterum& F<=H ® F o/ tA Ead
09%(w/v) NaCl F89d Agsly 10%(w/v) FTE9 #Ax 324 qE JAg4L
Azsgc o) #9E Spray drer (EYELA SD-1000, Tokyo Rikakikai Co, Ltd,
Japan)S o]838le] REH=Z dgov, Inlet temperaturer 160T, Blower ratex 0.60
m’/min, Atomizing® 220 kPa, A28 49 £%E 400 mL/h2 4A43gc. £FdA=x ¥
F713¢ 29 AREWRS Hydgen, o de] £E&L AE vy 282711684%FE
SAHUY, <7 ¥ £57428 F¢ 47 =29 a9 £498 FALS TP

29 EF3EE 59 L9 @ WO JEH 71HE ol §3y e Al
fita 2d fe &9

(@) EFiEe o4y 2994 #3437 349 WY&4 28 2F 49

£ dve EFdEE 3 Fugd 4 3% fled R4& ST Hsly ¢4
Hyg & 979 A849 L plantorum 993 BFAx A9 /4% 3% Qadt £53
Z ¥ {47 29 Fad o8y T4 348 d¥8L sYste Aa W fids g4
FASEUT. 3714 A23 ZZ pH 2 buffer solution®] @EF ¥ e AL HAME LT
o R#tate] §1FdAg 4£3E R E, Bd 308 ¥ NaOH 7892 ol &3] Ane
pHE 72 8BRS 239 L3E Zdsgen, 83 Adving A58 A3 a5 534
4¥e YA

g3



#control

§ 8 +emulsified capsule
0D .
h ‘E 6 +spray dried powder
80
0o 4 -
52
S 2

0 | |

0 10 20 30 40 50 60

Time (min)
a9, 329 oF 9 EFAZE QR & #9 4% 2 48 da

A AR BT pH 2 24 3oA 547 23R 25428 B3 £2358E {4
Y A9 I Tax Fo| /1 AL AL AT F /T o8 B3I EFAxE T3
2astE fAHt Z® el H9 ARE AMEHALS FS fAdo] adHoz A
Tg9E Ao y|dE Yt

£ ERAZE olgd FUHE 4T =Y ALE A% de L=
F5 39L FAYOEM, A LEd A% 4NT =W Aed B4 WsE

AR
24817 AT
$4F 59 A% P 247 409 35Col Al ALH 9% AL mistua

St aL, 3/ AAehy 54 Azviv T £ A4¥ S TR E 141

__ 1o

g |

b 8 E —
(=]

K=

= 6

e

=

-

S a4

2

2 2 -3 5°C
% -.—o
= ‘4c‘

0] 1 2 3 4 5 6 7 8 9 10 11 12

Time (week)

o9, EFAExE B8 £28 & fA4w =28 AeY AF 2= #E &4



A ZW e £92 3BT AFE A5 T B ASFH2LE FAiHULH,
A% 85 Fee 7 FHAA FUoh. A FEE 4T ARE A 125 Fd= T
4ol '3 1 g 829 log CFUYA 769 log CFUR 1 #A4Fo] 35T AHFd Alzutt
gAdsA o€ AL UL F AR o1 F T FAT ZW Ae EEE YHEAINRS
B 3ME Fo FATY S AT AL Adegen, YAEHA T YIas B
278HS #Ust

(5) X 5-ARE o] 43 u3d 47 22 P& UF Y4 o] 49

B dyes f4t7 28 f& 229 dF A4 A qud g g8 FPHAT WO
gEd 7He g wEol "asdy W 49 Oilo] "Wad A:M dF AAA water
phase?} oil phase?] &7} &0]8tx] o} oilS AL&3HA] &5 10% AR FE8AL 538437
F L F71819 5% £89L AZHa olF iig #FsY AEY YAE FA sh
fatde] #H7t AR BRAZX F£&4d 2 94FE vAA g8 Aoz Fdse HrsEkA
Gurh 471 THEYE AxE AR ANEE FAH|AYAEFL 24 T EEARVE
o] £3la] inlet temperature 1807C, A& 3F &% 10 L/he] Aoz EXAZRSAD
EFZE 5 xd ANEE BT Fe3idoen, o He s&2 63%E FAHUY. o F
%8 Uy BEFEAXVE ALY AT @ZE fAE BRo dzg Agie] sed Ao
ALEEH A

6) e R AFE ANE 7154 3T 29 e £ AL

o
g

S Faal 16%(w/v) AE &4E 3347 F £&571 60CE JF4HAS
A8 Rn, E3 #A 1%w/v) 238 FH 22 &9 F2 1%wiv) A%
o AE9 HF TEE 8%E AAIYY. 1 F olF 1é& TAHF F

a9y, BE
a9, RRARE
a9, BF3a=xE
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ad., BEFAXE T 223 /i =28 Aed vAT=E

. BFdxE 8 s AH Aot w47 AR el nATx

. 2RdxE 9 2Esd A7 A7t w47 AR el mATE

46 2 Az AAHA e &Y f4F 29 AL PLL W4& P o W)
#el, Ao AAA Bwe AZ ges 4% nHY A¢ G 447 29 Aee
& 27 3 FF EF o 13 ime P08, Fest 472 ELL dATR 4
A @& Aoz Hol 24 L A% EF AL Yol 299 Aoz Audy

26



g, §AHH 9 rat o] dS 93}
(1) Rat9] ZE9 479 43 AY 49

7h =3
2 AR F2 AN A i AR S B A4 dosageE BIHE
A9 °l%4 %S FAAE THE BT d5te s dd.

() 28 55
oF 80g9] A SD (Sprague-Dawley) rat(30¥}E])E (F)utule| o)y FFEggon,
195¢t 284 A w3AFH )

(th) A=
AEE %A FAo] fHg AowA duwrxloz Wo] A& E AIN-93G AlRE
ArgEtgen, O 242 Od§ 39 P
¥. Rat AlE =4

AIN-93G conponents g/kg diet
Caornstarch 397.486
casein 200
Dextrinized cornstarch 132
sucrose 100
soybean oil 70
fiber 50
Mineral M 35
VitM 10
Choline bitartrate 254
Ter-butylhydroquinone 0.014
Mineral Mix g/kg mix
Ca. carbonate, anhydrous 357(179)
Pot. Phosphate, mono 196
Pot. Citrate, tri-potassium 70.78
Sod. Chloride 74
Pot. Sulfate 46.6
Mag. Oxide 24
Ferric citrate 6.06
Zinc carbonate 1.65
Mag. Carbonate 0.63
Cup. Carbonate 0.3
Pot. Todate 0.01
Sod. Selenate, anhydrous 0.01025
Amm. Paramolybdate 0.00795
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() 28 A+

A8+ |d=T

2A4 8T =27+ 0.05%+-5-4H0.05%
35 | 2+ E 0.025% 14 0.05%
A7 | dAEZ7+7E]  0.025%+piperine 1ppm

(vh) At #e
TE Agae] AL 22 +

1 T, 5% 50 5%, &

L 150-300 lux, 2%HF7] 124134

Hes fFASHa, A" A 71 3¢ AR Al 28 AREA AT %

Fsren,

(vh) ZAE 2 24 U

AP A AG JEE AEHI sk F AATRY FAFE /A5
MAY, AANLdzREE 109=, 20d=H &ZAstY A|FE 7]1E st 48 F5Yd
AYF F FAE AFE 2 rar 4 v 4] A4 AW Fael Wele 29,
H AFE HESIY 7He] A S Y5l A9 §R ZolE AT
h 48 B%

3. Rat9] Al¥ AF &
A4 7N AT NA
A Alg) 109 ¥ (g) 208 F(g)
=7 79.0 1356 218.4
= TF+7 e 0.05%+8-AHF0.05% 778 141.3 225.1
= F+7 e 0.025%+8-270.05% 793 139.2 2049
N ZF+7e] 0.025%+piperine 1ppm 79.5 142.6 218.2
. Rat¥] Al SAE
49 AN L, A8
AL | 09%@ | TIT@ | s
=7 79.0 2184 | 1394 100.0
) = F+3 e 0.05%+8AHF0.05% 778 2951 | 1473 111.0
27+ 2hE 0.025%+8-2370.05% 79.3 2049 |1256 80.8
)= 7+3tel 0.025% +piperine 1ppm 795 2182 1387 99.0
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(2) Rat AH¥2¥ T Zd S 2ol o] A= IF
¥. Rat @Y £4 2

WBC RBC Hb Hct MCV MCH MCHC
(103/4L) (10%/ k) (g/dL) (%) (fL) (pg) (g/dL)
1 4.62 6.8 13.65 465 68.68 20.15 29.38
2 3.84 6.8 13.55 46.3 68.45 20.08 29.33
3 4,96 7.2 13.53 46.2 68.58 20.08 29.25
4 4.89 6.7 13.35 44.95 67.65 20.05 29.65
AST ALT Cholesterol | HDL/C Ca+t EPO Platelet
(U/L) (U/L) (mg/dL) | (mg/dL) | (mmol/L) | (mlU/mL) | (103/uf)
1 139.3 56.8 3749 72 1.49 0.56 052.5
2 1305 9.8 333.2 68 1.52 0.73 877.5
3 130.8 39.5 385.3 715 1.42 0.56 954.2
4 136 bbb 3734 76.3 1.39 0.58 808.7
1| dl=7 3| dl&F+3E  0.025%+74HT0.06%
2| & +72E 0.05%++2F0.05% 4| 25+ 7E  0.025%+piperine 1ppm

1749 A FE 99 2o i Zo A4 FsAd 7 APFAA 1094 T34
Adste] AAAE L AAEY A dde ¥ g 2 242 98 FLumAS gle
plain tubedll, CBC(complet blood count)2 $13] EDTA tubedl] Z}7t sampling 3t$it}. Plain
tube= AE F A4 £ 4R F ALY 9%, EDTA tube= MY FA WFRAI
5AIZE ool 21891t

Rate] W37 FA|dA= & AolE Bo|A Fdew, I o|fx ratd KART AL
B3 o] criticaldly] 2E#H 27 AL Q& Ao #AA ALy wEolz AZrdr.

ZH2HE FANA dzTo 3 ik B AAE Gdsg o, o= FH &
FTEHo A AEH 22 FEALCE Q8 FiAE Aoz dddr. AAZ A= &
AiEE ZY2HEo] FEA7IY, g FHFE 7Tl Ut

EPO X 9A] F7tshe Ago] ddert AE(RBC)x= F71s8HA @4gtew, HE o]
AAd FEA ez E §£ QE Het, MCV, MCHC 94 #o)7l gl& 22 Hol EPO7} %718t
RO HAE HET AAo] BolAAE Ut AZEH. A AAYHE EPO= A
ZEol A AAFHEE EPORY H4l A7) W& o} 7R AT Ao dFo] uH
SA dddd.
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(3) Rat N 94¥ T 447 % 4¥7 08 439 =8 nY- 9%

ad g =3 Az

Effects of Ecklonia cava and Lactobacillus paracasei LS-2 in rat liver.
Morphology is visualized with Hematoxilin & Eosin stain (100x). (a)
Control group: (b) 0.05% Ecklolia cava and L. paracasei 0.05%: (c)

0.025% Ecklonia cava and 0.05% L. paracasei : (d) 0.025% Ecklonia cava
and piperine,

a| &7

dz=+7e  0.025%6+4 T 0.05%

b| =T +EE] 0.05%6+7T0.069

HE=7+LH 00259 +piperine 1ppm

20




292 42738 X A9

Effects of Ecklonia cava and Lactobacillus paracasei LS-2 in rat small intestine. Morphology is visualized with
Hematoxilin & Eosin stain (100x). (a) Control group; (b) 0.05% Ecklolia cava and 0.03% L. paracasei.

a =+ b T+ e]  0.05%+f4HT0.06%

Ao de ZE1F o929 adFd P e AR 279 FE HolE &AW
AgAatglolnt, %] A (leum)d TFAHS FRIE7] S8 AYEEE EAAN F e
2L AFAT L JIZAZE lem AEE AFASEDT I FEL do] ¢ 2om AEFE
AAs, AN G42 NAE F 10% formalin §9o ZHAAL. 7 2HL U4A 7 1H
A7l ¥ H&E(Hematoxilin & Eosin) 94& At 3FE ARE paraffine 2
TAAZ F sum FAR ddste FAFUAFLEZ 100We WE&E AAsPrE L] 2
=o|(villus height), &% Zo|(crypt depth)E& EA3GerH, §2 =8 §9 )9
¥ &(VH/CD)E &5 ol {4 oz o] A&3tdrt.

Zt a§9 V/AC ratiod EAso 4&% d3 ErlE Bolde #olsA FEFow,
FE Y H4AT 2 AR ZgfHdde] 2T 28 FHY dEE FAE €t A=
Hednt

7zt 2§98 AL AW A= Aoy 2F 9 A4 d4F 5 J4H<A 42
H9HA ggron, T ¥ 47 29 §i3F0] FH22 FAL45A G A2 @A,



. FAHEY FAGEA) AF IH
(1) 95 Ad AJ(SA)
b &34

2 AFE EF AYAY dddEs {7 =ZWE Boe HAdE s
F7H8 02 ZF 989 HES g9dsH, A5 T2 48MES 59 43& FIPHL
() AFFE

SA (0058 Y F 197k HEDE AA 2¢Fd AF AL AF AFT
WA g = #2717 (22¢), 7] 71 BY)E AA F 04H Y A4 F S A3 A
(th A@A=

ABFA KA A7) FAREAARE d2TE 9 gz + ZEHAAE 01% , o
ET + 2H 01% + ZBRAAT01%, HET + AL 0.1% + Z'FAT01%, =T + 47
0.1% + AFFATF01%E F7lst o
() Arg#E

3 AIEE AF HFEES sgoen, 39 @92 AEFE 7|EF5Qn, A 1Y
23 A|zto] HEE 4.
(7)) ZAE R 24 g

AT 9 AAF AAE A&V 89 2 A TEe] AT AR HFTFE AE
A, AZ7IAEE(229%F), FAN71AFER2E0ER)N AFE N=2do A=2ELL FrHEE
=3
(vh) 44 A9

A Al @ S-2319] encapsulation®] 5414 Performanced] W] X+

A7) 713 F71713 AR 717
Gain | 43 | FCR | Gain | 4% | FCR | Gain | 4% | FCR
o=+ 657 | 983 | 150 | 584 | 912 | 157 | 1241 | 1895 | 1.53

&= + FRFAT01% | 686 | 973 | 142 | 604 | 903 | 1.50 | 1290 | 1876 | 1.46

HET +

683 | 959 | 141 | 617 | 901 | 1.46 | 1300 | 1860 | 1.44
2 ef0.1%6+ 7.8 B-4H0.1%
CE=]

678 | 950 | 140 | 609 | 889 | 146 | 1287 | 1839 | 143
AHAH0.1%+ 2 9 -F-4HT0.1%
YET +

A 7H0.19%+ 2 E 8- AHF0.1% 676 | 969 | 144 | 626 | 908 | 1.45 | 1302 | 1877 | 1.44

ABARL §A AREFAADE FAG AYTE GRFE e, A7 4 FAL B
e AFHAL AT BAE ARE AR §9H9 Aolst YA DT s}
of A71717t ¥ F71712ke] A/ BAFe] Frlshded, AAE BrAE A TFlAE
IYFATRLS A7 ATl Aste]l HHe] $A Fe AL WA ¥ 4 AUk I2A,
ArAEd Qo A% FHE Hdstel 719 YL AYsh o] F& A= Aw
=S
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(2) AYA 7o A 2Y
h =4

2 Ade B3 AgA 9 fate Z9E 58 FHEAE 29 AFol SAY iAol
U X FEFE Brietaz e d@9e FAsA.

b A¥FE
A (1209)8 9T F 1949 A$ALE AR 209 AF WL AR @7
WA = A7) 712 @19), $71 /17 122)2 AR % 8AF AFYHS AYsch

() AP

ABF $A A7) RGAREAAEE RETE sto] DET+AH 01%, hETF+7H
0.1%+/-4110.1%, =T +Coatedf4tw0.1%, HZF+ Coated (FH]0.1%,7-2HT0.196)0.2%, o
Z T +Coated( A 70.1%, 72 70.19%6)02% E #H7lskA )

(FHAFA -
148+ I
24T =7 + FAFA 0.1%
3AET =7 + ZH 0.1%+/-4H 0.1%
4 AT 2T + coated AT 0.1%
5 A 27 =7 + coated(F4HT 0.1%, A E 0.1%) 0.2%
6 A 2+ =7 + coated(FAHH 0.1%, A7 0.1%) 0.2%

(v ArFee)
g3 ARE A4 HAES dgoM, 30 VIR ARFL /289D, AEAREe 19
23 A7k HEZ St

(h) ZALRE 2 24 Wy

A ke Ab AR E AE7] At 4 APy FAFH AR HHEES AFEA
A, 27| FRGIF)IAN, AZ7|EREQILH)A, F7171FREB3EH) AR AFS
7158t AR E&S HIMSIAT 43 FEDA 4 AYT 7 74 ATE A= BolFE &
st AP AFE ot F 24 F7] FAE vnsiHed, 33 4EEE AFA%
o Fd PAE TFS ZAEAT BF 22 ¢ AHTF Y A3 S3YTE A
Al
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F.5A4 A7) (1937339) 4848 =A%

. =T + =T +
Control + Con tml YA | =R

tem Control | w0196 | FAAYE, | FRHRE | o o w019 | 96, p4r201%

01% )0.2% )0.2%6
Ingredients Contents (%)
Comn 52.40 52.30 51.20 52.30 52.20 52.20
‘Wheat Powder 5.00 5.00 5.00 5.00 5.00 5.00
Fish meal (55%) 2.00 2.00 2.00 2.00 2.00 2.00
Poultry by products 2.00 2.00 2.00 2.00 2.00 2.00
Soybean meal(46%) | 2360 23.60 23.60 23.60 23.60 23.60
Limestone 1.33 1.33 1.33 1.33 1.33 1.33
Salt 0.24 0.24 0.24 0.24 0.24 0.24
Glucose 1.00 1.00 1.00 1.00 1.00 1.00
Dicalciumphosphate 1.00 1.00 1.00 1.00 1.00 1.00
Tallow 490 4.90 490 4,90 4,90 4,90
yitatg, Minral 0.15 0.15 0.15 0.15 015 015
Lysin-HCL(50%) 0.45 0.45 0.45 0.45 0.45 0.45
DLMethionine(81%) 031 0.31 0.31 0.31 0.31 0.31
Threonine 0.07 0.07 0.07 0.07 0.07 0.07
Cholin—Hcl 0.05 0.05 0.05 0.05 0.05 0.05
Maduramycine 0.05 0.05 0.05 0.05 0.05 0.05
Yeast culture 0.20 0.20 0.20 0.20 0.20 0.20
etc 0.25 0.25 0.25 0.25 0.25 0.25
FAH Al 0 0.1 0.1 0 0 0
1) 0 0 0.1 0 0 0
A7 0 0 0 0 0 0
Coating -f-4H¢: 0 0 0 0.1 0.1 0.1
Coating H) 0 0 0 0 0.1 0
Coating A% 0 0 0 0 0 01

Calculated Value

Protein 20.19 20.19 20.19 20.19 20,19 20,19
Crude Fat 8.59 8.09 8.59 8.59 8.59 8.59
Calcium 0.92 0.92 0.92 0.92 0.92 0.92
Phosporus 0.63 0.63 0.63 0.63 0.63 0.63
Retain—Phosporus 0.32 0.32 0.32 0.32 0.32 0.32
Lys 1.35 1.35 1.35 1.35 1.35 1.35
Met 0.77 0.77 0.77 0.77 0.77 0.77
Met+Cys 0.91 0.91 0.91 091 0.91 0.91
AMEn 3,150 3,150 3,150 3,150 3,150 3,150

Yitamin contains fellowings in lkg
20,000IU; vitKs, 3,000mg; vitB;, 2,000mg; vitBz, 6,000mg; vitBs, 3,000mg; vitBi;, 16mg;
niacin, 50,000mg; Ca—-pantothenate, 13,000mg; Folicacid, 13,000mg; Cu, 5000mg; I, 1,250mg;
Mn, 110,000mg; Zn, 100,000mg; Se, 300mg ; Fe, 40,000mg ; Co, 5000mg
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(Ah 29 43

D 234 2 {5272 encapsulation®] £A1¢] Performanced] PlX = 43

¥. %0]|7]3t 59 Encapsulated f-4HF B3AA 7T SAGAA S v 4

(Fr2tat 0.1%, 487 0.196)0.2%

A2+ Z A % (g/b) A=A 3 FHg/b) FCR
=7 1229 + 553 1412 + 6.93 1.15 + 0.04
&= + A 0.1% 1077 + 597 1399 + 7.27 1.30 + 0.04
2T + ZFE) 0.19% +5-AHTE 0.1% 102.3 + 6.11 1325 + 11.01 1.29 + 0.09
=T + coated AT 0.1% 1072 + 659 138.3 + 8.80 129 + 0.15
27 + coated
113.1 + 2.52 1402 + 3.31 24 + 0.
(ST 019,76 0.196)0.29% o 0 124 + 010
F + ted
AR & BB 1119 + 6.39 1441 + 557 1.29 + 0.08

¥. A7]717+ =<t Encapsulated 52t B A A7 SARAAH Y b= 93

(F2beF 0.1%,48 7 0.1%)0.2%

AT Z 3 F(g/b) A2 E FHe/h) FCR
=7 722 + 124 868 + 218 1.20 + 0.02
WEZF + 474 0.1% 729 + 21.8 1063 + 246 146 + 007
)2 7+21e) 0.19%+8-2HT 0.1% 741 + 18.8 997 + 21.7 1.35 = 0.07
= + coated FAHH 0.1% 741 + 124 1054 + 31.1 1.43 + 0.08
27 + coated
+ . + ’ ’ + 0.

(84 019,20 0.19¢)0.296 737 + 135 873 + 17.8 118 + 0.1

z ted
AET + coa 748 + 13.8 955 + 22.2 128 + 0.05

¥. $7]7]7t &9t Encapsulated f-2bd S8 A A7 FA KA v R)= F3

(FrAtTr 0.1%6, 47 0.196)0.226

A+ A F(g/b) ALE A F FHg/b) FCR
e 994 + 254 1630 + 487 164 + 012
gz + FATA 019 1000 + 11.8 1673 + 532 167 + 013
=7 +7He 01% +hAkT 0.1% 1009 + 140 1767 + 589 175 + 0.05
O&F + coated FAF 0.1% 1015 + 107 1727 + 427 170 + 0.09
2]%‘;’2; Bl";ﬁ; 0191025 1025 + 176 1723 + 375 168 + 0.12
Hi=Fe + conted 1032 + 185 1768 + 412 171 + 012
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. Encapsulated f+4tdt EFA A7 SAPAAA v A= A7)

2]+ Z A Fg/b) A =44 FHg/b) FCR
=7 1839 + 133 2639 + 56.6 1.44 + 0.07
g ZF&7 + FAEA 0.1% 1837 + 230 9876 + 516 157 + 0.07
=7 +3e) 0.19% +5-2HF 0.1% 1853 + 19.3 2897 + 425 156 + 0.04
2T + coated F4HT 0.1% 1863 + 153 2920 + 605 157 + 0.04
HZT + coated
+ ; + v . + O,
(S AV 0.19,2 5 0.196)0.2% 17 = 169 ST = 8 L5 £ 0.9
YETF + coated
+ i * . X = 0.
(SR 019,487 0.19%)0.2% 1894 + 153 2067 + 51.6 156 + 0.05

A AR A ABR(FAAIR)E F9F AYTE dE=2FE oo, xol7|E, A7)V,
F71712t Bote] AIFAAE EAS A BAS A AvAoz {foFHd AAel7) Ik o
ZFo H)ste] g&To fA70.1%E A7 APTE ALF R PN FA} F
ot A2 HdHA#EFE A =2 AFoldA AlgE EEL Q2T HEIAY 2 AFS
B,

ALS 71702 AR E AES RY, o7 iH-Tday)l M= d=7+7 2 AHZFE Ao
A, ARAEF 2 AR E€9 AAFHQ WA o FL2 AFE JENLIIE Ao EoAE
A dzTE A g2 AZTEY AFH ASH4FAF) FelAE A& £ F vt 247
o2 ZAHAA 2 o gzl v A4 R FEHE FAH S ZYHE FATLAA HT
G647 =T Hetd 2573.0%9 FA &4E JeEhE AL #3A & £ U AR
g FHAME iz vsly oA 2L Fgo] YA AR HFHF & AL 59
7IZANAE 2Tt & RS #38 F F ddd A AA=d AnE 2y
P27 + ZRAA01%,73H70.1%)0.2% F713 A7 =7 + Z-GEH0.1%, 744
0.196)0.2% A71st Ag 7 ZA R 3%AE AH @ AL B2 A4 HHT 4= 9L A
o2 Alg ¥,

o
=)

EdA A @ FAHF 2 encapsulation®] SA 8] A7) F VA= 9%
. AFel v#d AV LA Encapsulated SA2] F7] FA vA = gk
Treatments Heart Liver Spleen Pancreas Bursa Abd:::nal
2%BW
gz 0.58+0.08 3.56+0.43 0172002 | 023 £0.01 | 0.17 £0.03 | 1.75x0.16
ET+

& A A] 0.1% 0.66=0.19 3.24+0.48 0.191+0.04 | 0.25+0.01 0.1410.03 1.52+0.32
T 170

T +7HE] 0.1% +

0.77+0.19 | 3.90+047 | 0.156+0.03 | 027+0.02 | 0.14+0.03 | 1.55+0.46
FAHE 0.1%

CEX

coated SAFF 0.1% 0.70£0.14 | 318042 | 0.15x004 | 027003 | 0.16x0.05 | 152 £0.23
A2 170

) Z 7 +coated

(SR 0.19.7FE] 0.196)0.29% 0.65+0.10 3.81+0.73 0.15+0.04 0.29+0.02 0.15+0.02 1.55+0.08
Tl .10, L1o)0.270

=+ coated

(-2 0,19 A1 7 0.196)0.2% 070028 | 3.7210.22 0161004 | 0.29+0.07 0.19+0.10 1.49+0.21
B L1270, 1020
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A7, AR er dae FoAH 2ol VYehAE fA T,
ol ]o}oq & AHTESY # A (Pancreas)F A7t B4 FA
AA AR = Aol B EFA W (Abdominal Fat)e] 7 tiz7d Hlste A¥xoz
Arse A%e el -% E5ld, q=TRT} AA Performance(ZZﬂ 7} L& A A
gle] By Aulo] FAsE AL @A AHd AALHE A AEE0] BEAY Fad FIst
e Ao Algdr

Zy #7119 FAE &4%
F & (Pancreas)?] A% dz+
o],

B okA 9 FAHF 9 encapsulation©] £ A2 A= 9%

@ EFYGA R FAIHS] ZBAAI SA G pHl MAE 4%
. AT ARGAA F971 SA9 AW pH ol #A= FF(birth 2 day)

%7] pH (birth 1 day)

A4 blank "% blank
=T
hzF + e 0.1%
Y 1
HET + ZEH0.1% + AT 0.1% 6.46 + 0.18 6.38 + 0.18

& + coated FAHT 0.1%
] 2T +coated(ZH E0.19%, 74H0.1%) 0.2%
] &+ +coated(A] 7H0.1%, 7-42F70.196) 0.2%

99 = A HolglE Z AT 2 A & F AT F 298y dogHdd @ &
273 dFA pHE SAT Aol Z AT #HFdoez A%d =zte] AJA
pH ¢ HFFE £23(6.46), B3(6.38) S lebdch

. BFAGA A FAT ZBAA F47 A9 AW pH A= %

oAt | AAA% | FAAx
24 [ 9% | 24 | 9% | 28 | 4%
=+ 6.36 6.30 648 |6.58 6.99 | 6.67
=T + e 0.1% 6.02 5173 6.10 |6.36 6.59 |6.53
x5 + ZE0.1% + FAH0.1% 6.01 575 | 634 |6.38 647 |6.35
=T + coated F4FT 0.1% 6.13 5.86 599 |6.49 6.58 |6.38
o] = F+coated(ZHEN0.1%, 74+ 0.1%) 0.2% 5.98 5.80 6.29 |6.27 665 |6.34
o] & F-+coated( A 740.1%, 72k 0.1%) 0.2% 279 | 566 6.11 625 | 634 | 638

A9 e SA AA xo)|7|zk T4H, A71713F 219%, F71713F 334 H A 27} 2nE 4
e st AFd BF9 pHE FAHG Adolnt. zo|7|dAN F717|7HA 8 A
71Zrol A 2 Z17kvbet diEo] Hlste] &3 @AY pH7F Avtdes g 3F AE 9l
g 4 e, ol ofvtx it B 2% Al @7 HAsd Aoz Ao

9




E3AFA 2 §4HT ] encapsulationo] {F, A% ZZ o] H|XE HF

a1, 3 2F AA

HAL 01%

b| =T+ ZH 0.1% e | &7 +coated(ZHE0.1%, 21 70.1%) 0.2%

c| AE=T+ZH0.1% + F2F0.1% f | d =T +coated(A 7H0.1%,F2T0.1%) 0.2%

Al A= El & Y EZHAFeln 1¥2E AFY §R HolE FAY
A Aot 279 &2 dol= d&d Hste Ae|r} gl7] wEed 21d2 T3 SR

4% 3} ({eum)d] AL AATE £ = FH TEL Rate] 4@4d+ T4t

zZt %9 V/C ratiog A8 A4&d A E0E 50142 FAFHA XIonH,
HeE® #FA4E B A ZBRAT) &9 43 FHd IFE FAE B AL=
wotEoh

Z 3F9 2AE AAE Ads Ao A9 FAL dF 5 4HA AL
gosA ggtew, #H H AR ZE {FATFe] 54z FEA devds o=
pidas iy
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® EtAekA ¥ F4kt9] encapsulation®] S2 H7le]] v A= gk
@G =4 A
B E¥e 7Y ¥ {4y g9 wE AKe S$3F HrsE vu-EA4E7]) 98ty
A Al &4

@ 24 e
671 AzlTo] A el B Ae%d 92 WA BY

@ A= € ¥

FA A=

A= 671A AHFA-6W)e 77 AT Qo 4nE Y A R(F 24 vtE)E 4F
7t s $3 olF 54 Hrl £4d AHEssTh

@ pH 3

HE A& 5 g& st F579 20 mL¥ &3 F, Ultra Turrax(Janken and Kunkel,
Model No. T-25, Germany)E ©]-&3<4 8000 rpmelA 187+ FdE3% F pH
meter(Mettler Toledo 340, Switzerland)E A}-831o A 344

& §4 54

Ag¢g FEHASLE Colorimeter(Chromameter, CR210, Minolta, Japan)& Alg3le Wk
(lightness)& WEl¥E= CIE L'-3, HAE(redness)E YEhl+= CIE a'-#73 A=
(vellowness)& YelE CIE b'-#& FA34d. olvfe] E&42 CIE L™ -#2 9783,
CIE a"-3°] -043 % CIE b"-3te] +1.98% @4 FF#E AMESIHATH

@ By &3
Zt¢3 tgE$9 B4 Grav-Hamme o35 gFHES o]&sle &3 HGrau
and Hamm, 1953).

S22 o) B =H A (M)
e _ = = = }~}\1—: - 71
25 (%) =EolRog=aaA () 0
@ 7tezF &3

73 tEle 255398 AHE5l9 polyethylene bagel ¥o] 75°C water bath(Dae Han
Co, Model 10-101, Korea)ell A 30&3F 7FE8tdt)h. 71898 Al&2E A2 A 6087 HdA
1 ¥ 7143 FHE SA4EY. A1E9AHFE 719EH FAC A AFELdE dEEE #4
8le] Aake4

7M™ AME HEB (g - 2td=® AE AZ (g

7t dE (%) = x 100
7IEd™ AR A E (g)

b A (shear force) =R
7tEE 7t FE2E2 245 YA L8 RFeR ARE Fstd 244 A
L4399, #AGFe ZAL blade set(Wamer-Bratzler blade)”t #A&"  Texture
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analyzer(TA-XT2i, Stable Micro Systems, England)2 433} %t}

a9, A% et g 49 A4
2% 248 AAH] ARE AED)

BA% (RE ADTIN 95t 2ol U

e e iy Aua & ole
//;;1%/// Ne -',Sifﬁ e L 1--,-'\!"'1.' pH O 54
A 4:‘,‘:"/;% o e
e P
o Sz
P g L
o =
T e
A o

M 27 0%
EEEs
=

=

£ £3d%7} 24 49

- o &+ o) &+ rﬂi%?% m,‘?uf_%
pards i 7 . 7 -
gz | PETT | s amoi0 | mg ez | FHOLE | (BR0.1%6:
7 e10.1% FAFF0.19%) | F-AHT0.1%)
+71E10.1% 0.1%
0.2% 0.29%
719 | 7tE | 15.08 15.04 15.86 14.94 13.29 13.21
e
(o) | T | 2360 24.95 25.45 25.23 26.26 25.53
o 7V 5.92 5.01 501 508 5.84 5.89
D
= 5:] 6.14 6.13 6.10 6.14 6.00 5.99
b
L 54.08 54.46 53.70 54.48 54.68 54.39
a 11.01 10.77 1156 1097 11.17 10.35
. b 0.68 9.85 9.85 950 9.10 9.03
541
1=
L 55.63 55.26 55.57 54.62 56.37 56.17
a 15.39 14.42 1453 1455 14.25 14.23
8.34 8.41 8.35 7.40 8.29 8.27
Agg | 7tE | 1349 12.79 12.92 14.57 13.12 13.59
(kg/crt) | v} 6.62 6.97 6.92 6.80 6.52 6.48
. 7t | 4174 40.13 40.41 41.42 40.64 41.46
(%) |8 | 3942 40.67 38.67 39.72 37.70 37.19
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A9 FAM E F 950 SIAYIE 9 AL Fredd HEe T Re Age]
H&aA ged, o2e $39 Agd ded &3 =23H FPo] dEr] WiEeR
F2rd. FERFY AS daTd Hgte fEdd AMALR o x& FHaE na
F&o] thit WA Ugey &g A 29 AFHE 9 AdFA4 sddTe] 23
Ad 4 AL & 5 A AFyEd AddE9d 2L FYE Rk pHY F$
FleEad A £94¢ 2ol BelA gston) g4 A2 =4 ¥laly pH7F 2A
3 Hyow AGHL FIGEY As AFEA] G EdAd BA S3E Flos B}
dzo| H3e & o R=YdA Jeler shsd9 Ao 29 vz 293 Fd 4
¢ £4de] REdE AFE nyd. S 3wr]g FHL #HrsEd geld WS-
a8 |AHE aqQld, AMFHs =2 g7 Hste ZHE A TN redness,
yellowness 7} 37 Yeba.

B B3

- = - g & -
| 497 | 927 4 A7 | AEFrcoated $85 01%
2 AATF | d2Prdd 01% 5 YT | Bt oot 0190 025
3 A€TF | d=2F+THDI%-FRT01% 6 A %ﬁm&ﬂ.l%l 0.2%

dvt Hd AF 134 o= AR 2EY2E e AN 83949 59 ASE =9
2 #9371 g A2 vegAT, 456 ¥4 grouwpd A A7t & o 24 Fie
AHAE e8I 0= Ceating #2478 @5 F4% S, coating A 3
T2 AL #o] Fosidg AL =gl A Fob dAggal SFHo, Y &S
d&5t7] #de] IgAE Wel 44" ar) 7] A& lgAdtel R¥A YHd o=
BH .

1M



a9 . IgGd AE BF

=
w 100
=
‘S =0
=
= S0
o
=
=T 40
=
E 20
=T}
o= o
1 Hgl7 | d=F 4 AT | AE=F+coated 2T 0.1%
2 AT | =T 0.1% 5 AT Eﬁﬂ?ﬂ%,%&ﬁu.l%} 0.2%
3 AT | dE=F+ITE0 1%+ AF01% 6 =]+ Eﬁﬂil%-ﬁ‘rﬂiﬂl%} 0.29%

det A A AFY o= Ax AEHLE e A BFAMEY Fof BHRE B
dAZ#Lz FA77 e A= et 53 236 growpdlAes 24 Fiss IHFE
ER 3

ol RFFUEE 352% RS W Bie f4ddd #d 22 A7 58 EFHE
o Fogt5ie ATl A% A5 A& AFH| ARAA, ZEH 24 FE YFERH
AFo] Eojgd, ol dF 37 A pGE o] A4 Bar7] jlA7] d2d 25432
2 IgG#°] A vEd Aes gddn.

5% 4, 5 group 418 #o] coating FUHEE GFLE Fo| ¥ o] B2 coating 34
I REE o] EFste] RS WE AN A5 dF 47 €= = AE UHR
A e, 6 group® o] coating F-AtEF A7E ERSY FARE = AYA RS S
[gG7l A vEh 2Ed2d HPEes B Ao YEEH

T 9l duk Al ALE #Hge ol AR AEHAE M= ALK FHNA coating G4
T, e, 29T 4G Foo] ffE 1999 dHE £4Y G gAY AHXE FTEARY,
[gAv = IgGate] 23S 24x dviy 9% A59 @i AveAE dd3ts Ao
& Aoz Budy. 2 of= oksgl 28N ] IgGH gAY BF 1AW YRS
EERATY, AR FAME IgAs 1% Y AHAT, g6 F BHAEE ¥F5e) 914
RBALERHY A9 g3 FINPAFHA G/t By A 457 dE)
rl.(Fellenberg, R von. 1987, Higgings, D. A. 1970}

2HH 1gGe IgAad E3= FHAL AL HBY, Coatng #7E G5 Fo3
At coating At FE E& AZ LS EHRSe] Fo# T4 Y AT dEse &
7t 2 veve Aoz BEsfiY.
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E EIEY A%

WBC RBC Hb Hct MCV MCH MCHC
(10°/u2) (10%p2) | (g/dL) (%) (fL) (pg) (g/dL)
1 360.83 2.27 8.10 32.14 129.44 31.65 24.56
2 365.31 2.99 8.16 33.28 129.04 31.58 24.64
3 361.40 2.04 7.80 32.41 129.34 31.10 20.60
4 345.50 2.18 7.94 33.63 12991 32.48 24.10
5 325.90 2.51 8.21 33.98 132.43 32.45 24.75
6 311.40 2.6 8.11 31.28 130.38 31.20 23.94
T3 T4 AST ALT LDH EPO Platelet
(ng/mL) (ug/dL) | (U/L) (U/L) (U/L) | (mlU/mL) | (10%/pt)
1 1.58 0.35 1.24 596.9 1941.85 3.53 3.0
2 1.78 0.49 1.50 62.1 1112.00 355 34
3 1.54 0.40 1.88 54.8 2443.13 3.50 3.6
4 1.36 0.37 2.05 60.8 1891.18 3.67 31
5 1.55 0.45 2.13 58.9 2257.00 3.95 36
6 1.45 0.36 1.50 60.9 1017.88 425 3.5

AY FEA zZF A¥FoA (?77) 10vE¥ F-Z9 Addsle HAFAAEL AAZAG
AEe dfe g3 27 2 BEAL 935 35247l Y& plain tubedl], CBC(complet blood
count)2 93] EDTA tubeo]l 42} sampling 3t Plain tubes AME F AAEZE 3

4dEY 33, EDTA tube= AHE FA| JFEAS e 5AF ol EA83AH.
SAGA 1 2EFH2 @ Ak 8§H3FH 2Eg A2 Q3] WBC(white blood cell, ¥ 8F)7}
Aegvds Big dXde AFE dHehddch ol FHE" fiEd A7 29
fraba ol A 2ol Hlg] WBC TX7F BojX & 2FHE #A9HS o, §433 2EHLE
wolsle SHE RE F glen, §A4 F AAY dY FHAAN EFE F 5 Y2
AZtEdtt, EPOE AET A4S ZAANNE F=2Eo=Z AT A AA, EPO7
FoRAE HABF7t SoupEA ALFTHEo] A Y D IRFHo] FHHL
EPO &4 A4 ti Asste TAF 2oy FAEFRBCO)= F713HA g%eH,
AT oAl AHHoew B 4 9l Het, MCV, MCHC YA #o]7} §lgoz Ho}
EPO7} F7tstdvtal AR HEF Aol FolAA= @dvhil Az A AAH=
EPO+= 49 AeHdA AAdH+= EPORTY A #H7) wEd ofx7tA] HEF Yoz
Lo mEPEAT d4E.
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(3) divfxe "WE A 29

P B gA] 2 FAH Y encapsulation®] A9  Performanced] WX+ &

O =3
2 A8 1349 447y dFHoA Y2 daE 53 gAY AT a2gE
B3to A Fol 494 FEARANA Y F2E AAE 4A gFRAM 1 B FrhstnA

o 4EE @A

@ dds=
A (364007)F ¥F F AAATE SAsa AT AT F A7) 713 (23Y), F71
717 (129)2 AF F 3B5YH 9 AbddAS dFstinh

@ d3A4E
ANRSR §A A7l WMPFAIR(AFAIR)E dE=TE sto] ot +Coated(3HE]0.1%, Ak
0.196)0.2%, t=T-+Coated(A730.1%, 74t 0.1%) 02%E F7lstdq HdH3 A

@ H4IAHT
1 A=+ | dHET
2 A7~ | &7 +Coated(ZH¥10.1%6,++42H0.1%6)0.2%

3 A= ) 2T +Coated( A 30.1%, 4t 0.196)0.2%

©® Atg#E

B A2 E Aw HAAES 5o, &4 35S AH8sle 439 Foz AlsMHE =3
3l Y5893, AFAITL 19 23 Alo] HES 6}9&1:}
ALFANE 19380 2oARE FHOoT AN A 2dBRHE AR AVARE H
Pt JAHASA AT AAAAIY 244 HHH F7]AEE FH93HA
® xAMEE W EA 4y

ALSAE AAE 47717239 ), F71(3BL R ) viro] A en A FE 54
Zk AT F FAF AFTE 2= HolglE E4Eld A8A JFEE T 9EA 9 o)
FAE vlastgen, 43 HEES AFstd FH PAE 23 ZASYEC B3 Ze Y
A FF 100X 489 SAYrE AASET
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E. BFA A%

Frard 28 AAZE §AY AFAAFH WA QAR

A 27 2@ | AREAR@ | (o
1| A&7 668 1000 1.50
2 | Z=T+Coated(7 10.1%6, 72 70.1%6)0.2%6 698 1014 145
3 | =7 +Coated(4 0.1, -2+ 0.126)0.2% 718 1019 1.42
£ SGAGAS 2T =9 AA7 S A WAE FHE)
A2l 3@ | ARAAF® | s
1| =7 960 1529 1.59
2 | W=7 +Coated(7H HH0.1%6, 1+ 2H70.196)0.2% 980 1546 158
3 | W& +Coated(A 7H0.1%6, 1+ 2H410.1%6)0.2% 1020 1615 1.58
£ SGAAS AT =9 AAZ $A) AR WAE FHCAAD
A9 2@ | ARAAR | G
1| =T 1628 2539 1.56
2 | =7 +Coated (7 H10.1%6, 1+ 2+ 20.196)0.2% 1678 2567 1.53
3 | =T +Coated(A 70.1%, - 2H¥10.196)0.2% 1738 2641 1.52
ARANE FRAGLHA §A9 Tz AFH ABHAFE 47 Avtd AERES
B s,
G fARE 2% AAE AT AATAAE 2T wake] ArAnAE 45%

F71713e = 2.0%, AAZIL 2 3.0%9 TA AH7L glon AR FAAE IWE AAE
o8 AT =7 vste A7) 73 7.5%, F-7]1713d & 6.2%, AA7|FLE 6.8%

o AL ANY Ao Lo
. EQAGAS faF 28 AAS SA9 AALel WAL GHAATH
: J2x | 329 | =A4 | =ae
A E T @) | o) | @) | %)
1| d=+ 12000 11382 618 5.2
2 | ZTF+Coated(ZE]0.1%6,FAH110.126)0.2% 11700 11258 442 38
3 | =7 +Coated( A 70.1%,-F4-70.196)0.2% 11700 11208 492 4.2
EHEL AYAY AN FL E EASE AN T Q350 v ALS
Ao, 99 EA B 5 5o qEpd watd @Y AW ¥ AT AALEol
28 AL B B £ Y
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() 2FA LA 2 FAT 9 encapsulation©] §A19] A7) FA) v R = g

. BFALA @ {AHE encapsulationA A7 SA Y] B FA wA= 9
Heart Liver Spleen Pancreas Bursa Abdarmingl
Treatments Fat
%BW
MEAN 0.71 2.90 0.14 0.39 0.08 1.46
148+
STEV 0.013 0.051 0.003 0.006 0.003 0.022
Heart Liver Spleen Pancreas Bursa Abdamingl
Treatments Fat
%BW
MEAN 0.58 2.46 012 0.36 0.06 1.26
2 A2+
STEV 0.007 0.026 0.002 0.006 0.001 0.026
Heart Liver Spleen Pancreas Bursa Abdominal
Treatments Fat
%BW
MEAN 0.56 2.32 0.10 0.27 0.06 1.25
3AHF
STEV 0.004 0.038 0.003 0.004 0.002 0.020

w1 At 0 A2, 2 AT 0 2T+ Coated(FHEN0.19%, 7
+Coated(730.1%,#4+#0.1%)0.2% |t}

Zt 719 FAE FAT
H| &o] zTd "y Zisgrt. 53
AvtA o 2 a3 R =,
o AbREL
4

(th 234 @ FAT 9 encapsulation®] §42 AU FAd nA= F3F

#. AW FAEFTT

AHF0.1%)0.29%, 338 R

A3, A TA AF, 7 9A, 3, Fe, S840 A3
B X2 ¥ (Abdominal Fat)e] A% dF7o H|3o
o] AL A ALEHE AAEe] BERAY Zie A7 e A

ke S.D. AN AT SD.
1 1.E+09 9.E+07 2.E+09 1.E+08
2 2.E+09 8.E+07 2.E+09 2.E+08
3 2.E+09 1.E+08 2.E+09 1.E+08
L =+
2. ETF+Coated(Z#10.1%,/-2710.196)0.2%
3. dl&+Coated(A 70.1%,F4110.19%)0.2%

106




a4, 4 43 gL FhEH W=

=4 W& O] = counting
2.5e+8
- AT
T B U 2
20848 -
i T il
E 1
o 1.5e49 -
e
E
S
= 1.0e49 -
L]
=]
L]
5.0e+8 1
0.0 T T T
WES = g 2 B
| RETT ypa s

M3 WAEE A7 189 28 F2Ad =4S 848 934 JEEE FHEo
15ml micro tubed] $o] WdgPEoZ AUt 4F JEEL A F £°CF HANM
AAAE FH 429 Ao spreading At

3 JL4EF 100mgs WFE A D5 900uld 4e 1A= HAsm, 107 #A
A dsgct. 44 N4y PANPEL K43F A% MRS(de Man, Rogosa and
Shampe)el x| 8} FNAF #]A)¢] MacConkey #Ad T 100ul® =dwstxc:. g =g
Wz MRSt %73 =708 _Gas Pac system(BBL)E o] #3151, MacConkeyd]A€
Z71A =044 #fgstiict

g ¥ Ady $5 Z plated colony forming unit (CFUE A4E ¥ legliez
Fa i), o kA ZHE 48A17F Bt Wl s

W4 wAAEAA E 29 /AT R AZIE FAES A w9 Fste AgL
Bgle #2ael Al uyehiA gid d=R4 EFRE oI B A 24
dqHA gz ALEEY, FY9FFS FAHH, FHTE qAd80: B2ad YA FHS
Beler, 443W 07 oA #4T9 Rz Fdwe /8 Aoz goid =Y,
A B 4E FAEL AJF o Mo|AE= AHL BAFHH LY F9Ha gk

A5k, AAAY AU APEL o8 AL FASE L2 Heol FUAZ
Fod AAE = Aoz Alngo.
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() B&AdA L {9 encapsulationo] §F g7l v X= FgF
F. EgAGA 2 #4HF encapsulation AlAZF & Hrld A ¢

e Yz
=+ =2 (3HE]0.1%, + 55 (A 7H0.1%,
S AH0.19%) 0.29 SATF01%) 0.2%
Aaznzg |7 }&4k 25.56 25.48 24.12
(%) ohe) 4 29.15 24.45 95.90
" Fhes 5,61 5.65 5.68
P T} A 6.19 6.21 6.33
71&4t
L 56.07 59.17 58.43
a 9.20 9.99 9275
b 13.10 14.89 15.27
4
o} &
L 60.36 57.76 57.60
4 6.34 6.20 6.62
16.80 12.84 15.68
Ao 714 4.00 3.99 3.99
(kg/ert) | o) ar 3.97 3.98 4.00
wam | HER 42.39 47,62 37.06
Q
(%) vhel 4 64.02 56.89 50,57

Ao FoAA & 7 5 Rl AET4 AT FEFr A= =49 pH, 7HE9EF,
By A efzke] a7 glsiov, Aad S x99 ze)7l g

7FEFAFS A5 dHdodA FHdstRE W 2N EdHe FE 2T EG FEHu
AL A7 oA 25 2 E4HAT. ol AFAL0] € W F&9 FHAA F2 H&
ZHAIGL gleksl B 2 glnh Beg e g 2T Hste] Rego] o= Aol e,
ol &9 A FAME £ £ IR t2d HEte o HFL e FEY Fol FH7|
& YetdE ZAAdds gddd
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(rh) B#¥%A 4 {479 encapsulation®] A9 ©W9E AR vl g

@ IgAd) A& 4%
120

-k
=
o

60

40

20

Relative Amount of IgA (%)

o

(1) (2) (3)

(1) |d=3
(2) | 2T + Coated({Ze] 0.1%, FI4F 01%) 0.2%
(B | =T + Coated(A7 0.1%, F4T 01%) 0.2%4

qe At 9P AQo|U, £E B ol P BHHY AEAAE TE AU A
¥ BN de A2 BT fAA e Ao yuy, ol ARAAAY AFEY
Heds 944 $44 584 71 = o= Ad Ao
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@ lgGd & A%

120

-
=)
o

o]
o

b
Q

Relative Amount of 19G (%)

=]

(1) (2) (3)

(1) | =T
(2) | =T + Coated(ZE 0.1%, F-3d 0.1%) 0.2%
(3) | =T + Coated({7F 0.1%, 3= 0.1%) 0.2%

o Ax AEHAZ TE AL 4909 4t HO ALY B39 Fo 3348 19 29
groupd M E <f 536 AXE, 38 gromp M= 2% AE T4 Yo, A3 FY4F7 e
Ao = r1iepykr

fao) A RS E951 53G0S AF AMEAd R A5 d#se AEdE
AL glejA, G AlGAH 2= eI T2 R2NEEH S| FAHASH, |
of AEsr] 8N 5ds] pGE Bl 44T € 837 i ARz o= IpGalel &
2127 1A Yed o= dddrd,

¥ 29 H¢l ALY AFS] A2EHAE @ A BN coatingd FA4TF fFE &
coating® 4T3 47 Fojd nE uddd dIE 2 G gAY 2AE THHR
A, ALY IpgGRHe] 485 33 dvhd 88 A3 dEstd AYeAZ #dse Ao
F& Aoz fgddd. 2 olf & oldG @AM 20| G gAY ZF 1AEYTEE
FEEATE, AFHAAE RAE 15%A ] HHAW, IgGe oF TO%FALE v Fo| Fol4
RgAeFHEY AF w&FH FAPAFEH LGt 2o zA Fddsy] G
t}.(Fellenberg, R. von. 1987, Higgings, D. A. 1975)

WetA gGY IgAdl WA FUAY WL SN, coating R 4HE Egse F
ofF AATANA % A3 AFaE £} 24 GehbE Aoz FRAYG.
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(mh) EFg <A H

F41t 9] encapsulation®] S48 o] v]Xx=

E E9E4 A%

¥

WBC RBC Hb Hct MCV MCH MCHC Platelet
(10%/p2) | (10%put) | (g/dL) (%) (L) (pg) (g/dL) | (10%/put)
2959 21 74 325 1375 326 236 137
2 2879 2.2 75 314 133.8 314 23.9 139
3 253.6 2.2 76 324 1329 313 235 14.5
T4 T3 AST ALT Cholesterol | HDL/C LDH EPO
(ug/dL) | (ng/mLl) | (UL) | (U/L) | (me/dl) | (me/dl) | (U | 0Q/mL
1 0.46 1.36 234.8 6.4 975 62.1 1392.2 5 4
2 0.48 1.37 2385 6.4 95.8 61.9 1561.6 59
3 0.74 1.44 233.8 7.0 96.7 66.8 1522.6 78
go BAo go] APAFRIAAN AT A TdH Wyoez APt SAE Z
AT F 1098 EAEYT F 3079 SA0 i FREML At
g BH A3 =Y §AF AT A4 29 FAT AT hEIe vs WBC
X7} "olAE %4— G o, @}737:101 "Eﬂ]"E Holsls 2HE 9B 4 glod,
A ZF AAY WY FHAAN E&5E 2 F Uvx AGFEY. 23 EPO 4 A g4
Asdte £AE Loy JEFRBOT 07}6}21 gotow, HEF oAl FHHAHOE E

4 9E Het, MCV, MCHC 9A] #o]7l &
3tz AzZE A
EPOHEL} ¥R Ay wfjie
AHLE SAE
of# AHel7] Wi

74 of

A gl
o} A 7HA &

op A &

L2 EHo} EPO7l 71850 a
A==

}HAA ARTF AR

28U U}, 28U L2

111

A&

EPOE
g o

A}A| g,

444

A= €

e R
Q e

A5 AHETF
e ol A
g AE A48 &
ol vt B F £
d Azl o= AAZ EPOE oldd ZHdA, A3
gl A=Y Mgl A FAEHE EPO7L 80790% =

o

T

—



3. 344dx

Sl b

a7 Cl24 - 494 F23d)

TAZ A f-E
NRC AF¥  ®E5d 2] 5t
NRC AleF HE#Fo] 2]sle] Al&E|[isonitrogenous, isocaloric 3IE=EE
W] A4 2 AFPAE AF (AR agy 43 ¢ AFAIE A

g 44 % A3 A= AF

2}
o X iﬂ‘xqu 2 monooleing 7190 |&8AE 2 monooleing 7]ulo =
T AT AR Z 3= w/o AF A 3= w/io A A

Zt7] 8 AMGAE #A4A Y
AR 715 AMFLEE T8 Broiler 438& Fote ALRHT)
7184 R ARFEE 94T A |A BS54 AJYES BZolS6ko I
Pt EE 2YH)

B dEFEY i g
A IR YAE 7159 SAP|ELE ol&std AR FE, A,

AR AEA 87

A &S KAE AR B

7t B4y x4 9 M fx49] pH
4
Elisa kitE& °¢]&ste EH(ZH)F
A3 EE ¥AA38E B4 |(Elisa kit ¥4 9] immunoglobulin 2 AE

cytokinet A% 4
F8e YEELE F539 F

ARAE BA A71E 42 F ARYES 24 |52 UEie Axdd w3
24

o [TAE ARe naedAe e
U le A 9% 493y

—_

FE718 A3 £ 9 F2o w2 A

ok

)

7t 4 2897
(1) 299y
h F4d 29 B4 A=

1AEE 2 2abd oA A3 {48 328 2AE Ax F 3L 433 =
B fAaFe AF AkE aFs7] 6 EFaAx % 3 E24EH Y 2y fAEE AxsY
ot =R 12 EF9 Ao Ho FATF FAES Eol7] dF AAE FUuLHE, o#HE =
g o] B AUz AF € F5HAFNAN AT AT F40] GASA WZIEJ—ZI o
oliy] 98 MZE & &x 9 AugFxdA AFsEA it 4L SAHINAY

FAHE2 MRS 9A vlA] (Difco, Detroit, M1, USA)dl A viFE Lactobacillus plantarum T
Fv 94%e (4,000 rmpm, 4T, 10 min) 3ty E A T2 F A MAsod £33, B+
2|94 150 mL 2 sl {4t dgde Fuslg. AR 50 g & TF5F 450 mL = 3
Azl ¥ autoclave & o] 8-3te] IIAIA Fusinh. sstE AEE 60CTE2 WAz & 4t
7 ded 50 mL & H7ebdar (A 8T S+L (starch with lactobacillus), 1% (w/v) ZHe] @&
4 50 mL T=& 1% (w/v) A% 9499 50 mL & %42} ?47}1‘3 3, THTE 983 F B
£ 1000 mL & AFGT. thE2TE Fikao] AFHA g2 ALE ALT o)fE T2FF
LA o] A EHY AL Y HAH FUAH ZTZH Algd gojE S AL,
S+l AR o#Z :HF L plantarum, S+E+L: 7] FEEL A7Sg ARz FHG L
plantarum, S+G+L: A7 F28& FJ7lsld AE2o =2 I®HE L plantarum ¢ 2 R7] 319t
A7) (ULTRA-TURRAX® T25, IKA® Labotechnik, Staufen, Germany)® 11,000 rpm o4 5
2 B #2d & BRAXste £23 stqth olw EFAxY HFH 27L& 160TY =9

112



A1 07 m%min 8] & £X(hlower), 500 ml/h 8 $£9 £=(feedng rate) 2 200 kPa 8] 2A}
949 (atomizing power) 2.2 4lA] SH5 o)

h #dF 29 € FLEaSd &3

47 28 £99 FUTERZTET SAN7] A4 J3Y AR 03 g & AFEA ¥
& X 4 §4L£ o &3y Je=Ed AW &79 AFAG AdeEe 4945 I
(LiC1), 9% rtadEMgCl), B TEEEKLO), BEUH 25(NabBr), 4% £&NaCl), 9
2 x8e(KC)2] X% B8 AMgSto HE271494 44 20, 30, 40C2 FASFAHE 1) 4
BrEEHFE W 24 mio Avdie] AAACE A 0ET TAER) ¥ FAE SASHL,
BY A =@% 477 (05 my) NEHe DAH F4 EE 04U,

1 Ef § #99 x4 BE AYgE
Eelative humidity (%4 Amount
20°C 30 40°C St (g)  Water (ml)

LiCl 11.531 11.28 11.21 150 a5
IlgCly 3307 32.44 31.80 200 25
FaC0s 4318 43.17 43.13 200 an
Mabr 59.14 56.03 52.83 200 8l
MaCl T547 7509 7465 200 50
Kl 8511 2362 8d.32 200 all

Salts

E@ TEEFY Yo 4528 ¥ A AR AW sEEF? SE2AFT TESFE A2
7] §18te %&3# #E Brunaver-Emmeit-Teller(BET) 41& ¢|-43t5d,

Av 1 C-1
BET equationtn mil—dw! mC mC

Aw

(Aw! £ERHE, m B¥FEHF (@), m: SEAF FEEF @, C 459
() 22 F03 29 299 485 2 49

3T I EU4 oE9 w9 A8 =29 A9§ F¥3] s pH 29 §4] @& =
Bz 2k NE 01 g9 001 N €4HHCD (Duksan Pure Chemical Co., Ltd., Korea) 8.9 mL
& A7lee §AF FQ g, 108 54 #nd ¥ MRS @A (Difeo, USA) ] o] uj<dst
Ao} ol F £33 $FE BY¥atuxt 2 N #48 £F(N2OH) (Duksan Pure Chemical Co,
Ltd., Korea)#& o] &5ta] pH# 72 HPH L A3 o2} S48 FHG71H
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(2) 49 A%
Zh) A& 5298 447 199 S+EFHT4

A

EMC {z water/ 100 g dry basis)

0.1
0.0 ; : ' :
0.0 0.2 0.4 0.6 0.3 1.0
Water activity
B o 0.3
- @ 8
-]
o —A -5+L
e 0.2 4
Z
7= 0.1 4
x
=]
-
= 0.0 T T
0.0 0.2 0.4 0.6 0.3 1.0

Water activity

O §
—A -5+L

EMC (z water/ 100 g dry basis)

0.0 : - :
0.0 0.2 0.4 0.6 0.8 1.0

Water activity

a9 1, e 29 294 254 i s2FaS4.
A 20T, B: 30T, C: 40T,
S M, S+l FReE IYE L plantarum, S+E+L 3 PEEE Ui AEo=
Y F L plantarum, S+G+L1 37 S35 Wrlsled Aoz w99 L planinrun.
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AFEoR FHI FAHY FF H5AS dolr A 20, 30, 40T 2xoA FEEA T
g FHIAFESHFS Z¥ 1o eI, BET 2e 53 4539 A5gd d2z=

FEIFFE T 20 YeERAT. gutFHoz fgREe AFY F2FFIHL sigmoidF &
Jehded B dAFdAR FREARA uet FAFFEF] w2A Frete FHE
JeERTE 20, 30, 40T LEdA ZEH HE2ES 7@7}5} Akt =8 EY(S+E+L)9
BYFEFFo] /M & Ao YEygoen, 10 Lo A FEES AU F4d 39
EH(S+GL)Y] BY T w4t A A& %i'—?:lﬂr AR 2E& fFAT =Y B
BYFEEFL F93HQ Aolg JelNA] gkt

¥ 2 %o E §AE 39 BUY 459 GEAS SEET

Temperature( ) Treatment C m;
S 2.687 0.035
S+L 3.122 0.033
20 S+K+L 5.275 0.041
S+GHL 3.884 0.037
S 3.223 0.032
S+L 5.014 0.032
30 S+K-+L, 5,200 0.037
S+GHL 4.197 0.035
S 3.290 0.033
5 S+L 3.817 0.033
SHKHL 4796 0.037
S+GHL 4.223 0.035

b ddsxd BE G 29 £29 444 K% A9

dd ddgd wE e 2" 289 T BE ERE 371 ¢8 {3 =
¥ e FETF 9o 459 F 74 20, 30, 40TeAA %1—’?% & At Fabid
FE SASAG(THE 2, 3, 4).
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_-'E.I mlday 21 week
-
= 84
o
£
£
=
g 4
=
_“-_' 2
= 2
=
-
L
e activity
B — I“
o
= mlday 21 week
-
= 5
o
3[
= 6
4
-
£ 4
1] {
=
a2
A 3
2
-
04 - .
043 0.59
Water activity
‘ _ 1o
=4 mlday @1week
—
- 8
~ !
E %
=6 7
= o
® o
& 4
g ,
2 r A | ﬁ
= £
o 2
- o
0 = -
0.11 0.33 043 0.59
Water activity

a9 2. 20TAA AFZE F2T 29 299 FE8YE R AF7 0 ©E L planterume]
a4,

A: AR o2 A9 L plavarum, B: 78 FE2EL 3551 AR o= =898 I plantorum,
C A% F2EL 3715l AF o2 398 L plntwrum.

Aoz z=ET Fid Hg AH FFEL AVEA mEE HAF 289 AL
20T 459 3% BEAF F FELRAETT 7S FATY 71 Rhsiged, dd
A7 F2ES A7y 2HE AT £ 4T S FERAAEZ 0434 0599 H
713 weol FAF9.
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mlday @1 week

Viable bacteria (log CFU/g)

043 0.56 0.75 0.84
Water activity

mlday =1 week

Viable bacteria (log CFU/g)

0.56 0.75

mlday @21 week

Viable bacteria (log CFU/g)

Water activity

¥ 3, TAAM AFAF f437 1Y BEEe FEEEAE 2 A7 48 L plantarums)
A,

A A¥oR FYF I plantarun, B: T FEEL A7ele] AP ow 29§ L plantarum,
C: A% 5588 Arste Afe=z IFPH L plantarum.

30T 25A F¢ ARSI E W, ¥ o2 IPFH 479 T FL€ FREYEA

27 F4ste AE2HA GL 99, 424 FEEL A8 I¥EH {ATE =L AE22
LR 1Tt
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mlday 21 week

0.75 0.82

mlday @1 week

0.75 0.82

0.43 0.53

Viable bacteria (log CFU/g)

0

043 0.53
Water activity

Viable bacteria (log CFU/g)

Water activity

‘ 10 < !
mlday @1 week

0.32 0.43 0.53 0.75 0.82

Water activity

Viable bacteria (log CFU/g)

2 4 0TAA AR FAT 39 Ede REEAE 9 AFA7| T BE L plantarum®)
4.

A: ARe 2 IR I plantarum, B: 4H +28< A7 St Ao E 3®§ L plantarum,
C A7 F2EL 3Vslod AR 22 3QY T L plantarum.

A Y S A0TAdA 457Y B¢ AFsdE o, FRE4Rr de A48
A3 dAF o= {47 7 ZA Faste AEHA Eoh

uttA] AFd}AoZ TN AR 242 FEFHEN nt2 fAT 59 Aol7t RIA=Z,
7Y T AR F oL 2282y 9% 6 log CFU/E & -FrASHE 2, 8RR 40TH A F
S AL, TR ¢ ALE Adsn RE 299 #ATe] AEHA St 3
0CHA dFU E9 AFIEE | A= 3@ {47 £HGHL)H 3 F2E8L 3
% fad 28 BRGSELY AS EEARI 58 83494 #3370 2EEHA @2
W, 37 FE2EL A7E 48T =28 EEGHGLY fAFE 9 56 g CFU/E 2 #A
e 7% 2 RE ZHE Ve,
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h) AF A0 g {F3dd4d =9 £2e A3

AT AdE=dA A% 224 4E H3F 279 294 {87 B2 EAE S35
A f2rte] A8 Ao FEU oF 753 $AANM APF 7L 20T FA47] 72
HBTAA F3d 28 EFE 45 52 AF3H #4858 FAUA(2E 5).

=
-
-—
s
Zi
K|
]
]
2
g 2
=
- %
0 =g = i &
1] | 2 |
Storage time (weeks)
B -
@ L
—— 5+
6 -2
- S L

Viable bacteria (log CFU/g)

1 2 3 |
Storage time (weeks)

29 5 (A) 20T8 (B) 3BTAA ARE 347 3¥ LYY L plantarums] 4. L:
284 G2 L plantarum, S+l AR ez IYH I plantarum, S+E+L: TH 285
A st AR e = YW L plantwrrm, S+G+L: A7 53 8L A7 el AR 0w IHE L

plontarum.

0

Ag 224 #A%C) A% 157 F 3FsA &L {4 BEL)E #FAA2 ApdEe] 4
297 gn, ez IV 4T G FATL 3[5TAAH AF A 25 F HE
HA g1t 442 A58 298 AT 29GHGHLE AOE 2 AF 7 o #F
AP ar}, g 24 v 7F =L ASES YRS A% 48 F 4E Y24
gingerone, schogaol, zingerone ol 2§ o] Hitde BHEd =48 F oz Asdgl,
EF A 71707 @A 227 ¥ 0T A BA3T B2 /4T 57 ¥ g2 HAem
HEhs T

1) Sbeo H]. The antibacteial action of gadic, omon, ginger aod ol pepper juice. ], Eoreen Soc. Food Sd. N, 28 54599 (196E)
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) B9 fidT 529 £uS 28 2f 49

SRR FE FATLE A A A4 HEE 108 B A4 Z8 (pH 2)d 919
AIRHE 38 B9 ¢4, 387 29 E9(5+L, S+E+L, S+GL)Y F8T& o 576 log
CFU/g = Z&3A. &8 434 M2 8 AA pH 7% £F0.2 7M7) Hed pH 7 &%
BAANA S+L g S+GHL &) Fde Od2 fARE €9, S+E-L 9 fadEE 40 308 ¥
% 4 log CFU/g & #4AEt o|& 54 f4lde] S| pHY HEd 8 <H3H& 2o
B 7o oY HqYo] JFUE HUW 7 M+ AW 47 FFES AVME ¥ AL
IHNE A3 Al Wl L plontorum 9] B¢ 7173 22 AL ¥5 Aol fatTe] &
A Ef& FE L= ARHT

i A | B I Y
i | —— 5L
E ol | —h = §+KAL
N AeIeH
= - R ¥ bbbt * wila LT
T BN e, <
NN
8 444 P
i : B i i e
o )
-~ L
[:] J\ i 1) L .-‘_I. L L L L '
0 30 &0 a0 120
Time (min)

a@ 6, pHY| 8 {47 39 B%d I planforums] R4,

A: pH 2, B: pH 7. L I¥sA %¢ L plantarnonm, S+L: A8 ez a9 L plantarum,
S+E+L: TH 3§82 A7t Afem IW® L plontmrum, SGL: 43 SEFEE
A7 s AR o2 AW L plontarum.

(3 A&

ERAEYE o] fEe] {ATE AXo= Py AUE A=dn, A2 {4ATF 2H
B o] fte Tgd FREAEY g PYP,EEFE SYEY FEEFTAE B
3, pH 3 AdHE, L4 g2 {478 B axE gold A, JdF¢4Er} o A%
+57l F&T F47FY &2 & w%oy, AEFE F 2L 7 =€ 447 €€
o fatd AEEe] AA =skd =¥ 7m%e] AddexdA 0T BTN 7 433 A
A8¢ A, 3gsA 4L FATL 15 F Add 9, 8§ fFA4TE fFAE% ey 59
ARG A7 8& AL #4947 1T B9 A% wuT. A7 88 2% 2 49§ 54
fds) o pHeA AL g REd Fgug HFEe ol@ ¥ ALe= g {4
T BUE AR 2HE, AR Y2HE =HEZ ol Alesivta Aladtt
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v A FAGA Ad dF - 2,3 A d=49

B oA¥e 1240dE9 49 2% % 3dE f4F =9 A¥e AR BY AGAs
#3279 =29¢ Bohel AFAY AAEY x¥e FARuR el 4L s
AYe 3 28 AYAUT AFBF S ABAL test 347) Aol e P 22N
Z3 AYF Q.

2] A BEAFAPAAE AA AFLY71L Y HEA2E 2AGon 4
2R 4979 & AT F 44 AFE ZE Yol U AUS ANE Faol
gq8Y 2 3y TAS mwstgoed, B3 A2EL AAs FN MAE TEE
aAbaha Ul pHE ZAMSIGT £8 e 9@ 2% AGAY FEEFIAE gaT 107
APT 157H, 34 AGAY FETFFANE 2T AT 42} 107H HE B4
%4978 AA stk

7h B3 A%A 2 F237 9 encapsulation©] $A2] Performanced] " A+ 9
<Fa8FFd - 274 9=43>

O 49 44

- A¥9dA
2015.03.12. - 04.10

- 4958
A 10000E 9F F ANAFLS FRsT AT AAT F A7 AT 1Y), F7)
Azt B)& AA F 099 AFAAE AP,

- A¥AFT

1 A7 (Hz27) &z

2 AT (A ET) ) = 7-+Coated(7 ¥10.1%,48 240.1%, f+4+20.1%6)0.3%
- At

B3 AlSE Af HAAEE sgoed, A4 57 & ALSY 449y Foz ASAIE
ZA3t &8P, AEAZHS 19 23 Azte] HEE gt 145 5 2TF(23630 +),
23%2 AEF(16,370 F)E AHg 3 vh AFFAE 19¥d AV|ARE AFASA sz A E
AN 21985 F7AEE F9 AT

121



@ 4945

H1 22 §4 4=4¥ 4 T2 T AS24

15 2% 35 45 5%
5} = TAH© o
@z | Wam | wam | @zm | @zm
) =
‘JTT 8140 | 8160 | 8210 | 780 | 7610 | 40000 | 8000
(23%4]¥8) : a
1¥4-8¢
n 230 160 150 390 150 1,080 216
HARR 1 b
A }‘ =] T A~
AR 7910 | 8000 | 8060 | 7490 | 7460 | 38920 | 7784
(a-b):d
HAFE e 456 415 529 937 543 2,880 576
253 @a-e) 1 f | 8047 | 8138 | 8127 | 7513 | 7495 | 39320 | 7864
z8g 1 g 98.90% | 99709 | 99.00% | 95.309% | 98509% | 491.409% | 98.30%
Xbs ARe= i | 17900 | 17,900 | 18700 | 16,800 | 15800 | 87,100 -
g AF 11790 | 12,000 | 12470 | 10850 | 10380 | 57,490 -
W 7 A Fkg(i/f) 1.46 1.47 153 1.47 1.38 731 1.462
A= o7& | 1518 | 1492 | 1500 | 1549 | 152 | 7581 1516
A= % 327 336 348 312 306 162 | 3258
A TE B4 b b b b c
35 35 34 b c c b c
g7 a4 b b b b b
2 9 §5 b b c b c
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#2274 SA =AY HET vs AR AAFAEH B

ET+ NET
Al S-F 145 2,3
YFF(53%H ) 23,630 16,370
&34 23,055 16,265
19-84#H A 770 310
b PR 1,936 944
E8H-8(%) 97.57 99.35
37 A % (kg) 1.44 1.50
A} 5.8 7 F(kg) 50,500 36,600
ARES 1.53 1.49

AN Y F2U@EH)N AF, ABANHFE 7E5e], 2 ARE ARELS Prletgrh
F1d 2614 ZE, A4Z2% FATFE ZRBE AAE AR ALTAN dzTFe HEy
4.0%9 A ZIH7F YA

B AL 7|1ZE e $AT HAES dE=ToA 820%, AETAA 577%E 25% ©4d A
AH U
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<gd=FF - 3 A d=4¥Y>

© 49 44
- AddA
2015.03.30. - 2015.04.30.

- 4¥%E
A Q7800)8 §F F AANATE AT AT wWAT F AV 7% @39), T
71 99y MA F 329R Y AFEHE dEsth

- A3AET 7 vZH 2L AR dYssnh

- ArFEE

23 AR AF AHES sHo, 2 A F& ARS8 A7 FHE ARAHTS 7
S 152 =TF(13900 %), 252 APFA3900 )2 A8 AT AFAE 198
AZIANEE HASA SAT NAAND BAHRH FIAEE FHSHT.

@ 4892+
#1. 3% 54 94=43% 4 T HF A54H
g = T i FAO© = Kin
(HNz7) (AT
HFT
(23923 : a 13,900 13,900 27,800 13,900
HAF e 350 380 1,230 615
Z3lr(@ae) : f 13,050 13,520 26,570 13,285
Z3& 1 g 03.88% 97.27% 191.15% 95.58%
AbE ARGRF 35,125 37,125 72,250 36,125
" AF 21,141 21,767 42,908 21,454
g A ke (/D) 1.62 1.61 3,23 1.61
Alx BE(/)) 1.66 1.72 3.38 1.69
A AR 5 353 349 702 351
AR TH 87 b b
5T 38 873 6
g7 &7 c
<5 B gE d




¥2. 3% SA =AY HET vs AR AAFAEH B

=7 Al E T

AH&F 15 2%
A5 13,900 13,900
&3t 13,050 13,520

H A 820 380

H AHE(%) 6.12 2.73
it A %5 (kg) 1.62 1.61
Atz 2 T3 kg) 35,125 37,125
Alaag 1.66 1.72

ALFAN D FE2AE2ER) AT, ARHAZT S 71F% AZERES FUFeAH.

13} 20014 vehd A Zo] diRTet A3 SA9 FoAe 9y dd, A4
HAME7E A8 wtol flzT9 HAALEL 612 %, AT HALEL 273 %= 34 % ol A
AH A,

) BdAgA 9@ F4319 encapsulatione] §A9 F7|FA vA+= A%

<F@8sF - 24 4=4%U>
#]1. 5¥A%A R F2T encapsulationA| A7t FA S F7)FA vA=FF

S, V?ég%t Heart Liver Spleen | Pancreas | Bursa Abdlggtﬁna]
()
] MEAN | 1102.80 583 26.55 1.17 3.17 1.86 12.53
T STEV | 136.46 1.48 2.09 0.32 0.42 0.88 3.81
] MEAN | 1147.60 5.57 2751 1.03 3.10 1.89 12.16
e STEV | 157.96 0.82 3.51 0.25 0.49 0.49 345

x+1 AT U 2 AT 0 dlE&F+Coated(ZER0.196,48 740.196, 74 70.196)0.3% %2, &3
AokAl 2 fAHE encapsulation A A 7F SA S A7 F A vAE= 9F (%6 B.W)

body . Abdominal
Preatmenis weight Heart Liver Spleen | Pancreas | Bursa Fat
%Body Weight
1Ad@+ | MEAN 100 053 241 0.11 0.29 0.17 1.14
2425 | MEAN 100 0.49 240 0.09 0.27 0.16 1.06

#x] A2 1 o2, 2 A et 0 24 +Coated(ZHE]0.1%6, 4 2H0.1%, 741 0.1%)0.3
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<AEFF - 3 F A=HY>
F1. 538 FA 2 F2AT encapsulationA| A7 SA F7)|FAA WA=dF

N v?eé.?{lt Heart Liver Spleen | Pancreas | Bursa Abdlgggmal
(g)
] MEAN | 12925 6.80 34.28 171 3.76 0.95 12.45
T STEV | 10157 111 6.63 0.36 0.57 0.23 3.85
] MEAN | 13824 742 39.89 191 3.62 0.99 12.80
AT STEV | 118.89 1.65 7.62 0.57 0.55 0.44 5.79

#x] A2t 1 &, 2 A2 0 29 +Coated(ZHE]0.1%6, 4 20.19%,74H0.1%)0.3%

T2 EIALA B HALF encapsulationA A 7 $A9) A7 A G w2 =9 3% BW)

body . Abdominal
Treatments weight Heart Liver Spleen | Pancreas | Bursa Fat
%Body Weight
13217 | MEAN 100 053 2.65 0.13 0.29 0.07 0.96
27217 | MEAN 100 0.54 2.89 0.14 0.26 0.07 0.92

**x] A EF ¢ EZTFE, 2 FABT ¢ E2F+Coated(ZFH]0.19%, 4 730.1%, 7 2F710.19%6)0.3%

4= 237 AN Z 3718 FAL a7 ADTAN f47 ge
AYFAN ZLAGY. ok f247 AYAAZ BRAG Faol T A=
o

v, ERA
Aoz AEd

(th) 2F g4 2 32439 encapsulation©] SA9 AU BAHd = g5
@ A pH (44, &%)
<F83FTF - 274 =48>

B A+
ug zg- &._;g— ug ;g- iig-
Mean 7.10 597 6.58 6.30
Stedv 0.04 0.47 047 0.22

<AZTFF - 3 A A=4¥H>

=T A9 7

9% | 23 | wg | 2%

Mean 6.54 5.70 6.03 5.89
Stedv 0.37 0.74 0.47 0.37
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= Agsge 479 v pHE AT fxTet AATAA wEaged, BFAME o
277F AT Wk pl 7} B3, 2FlAE 277 AT uoh pH 7 24 ebikoh

© AN FFF(EAE, FHETE)
<F8sF - 2z 9=4%>

1. 3 FATFTH(FEEFA)

o= Al g
Lactobacillus i Lactobacillus Zit

Cl 5.76 6.70 T1 6.27 7.34
C2 6.14 6.30 T2 6.95 7.35
C3 6.23 7.82 T3 6.39 7.11
C4 5.68 6.67 T4 6.53 7.29
Ch 7.83 7.13 TH 6.32 7.18
C6 6.23 3.10 T6 6.58 7.19
C7 5.04 7.95 T7 6.34 7.07
C8 6.71 7.29 T8 6.25 7.06
C9 7.28 8.22 T9 6.15 6.83
C10 6.35 7.01 T10 6.51 7.26
T11 7.01 7.06

T12 6.06 7.25

T13 6.29 7.12

T14 6.15 7.26

T15 6.09 7.65

CFU log 6.32 7.32 CFU log 6.43 7.20

a1 F85H SA4 9F vAAE JEE ag=

8.00

CHES
mAgT

Lactobacillus

o
el
+
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T4 - 3 A4 9=4%Y>
2. 8N FAEFFEFESD

2 B ok
Lactobacillus FHF Lactobacillus T
Cl 5.18 8.08 Cl 6.34 8.08
C2 6.30 7.55 C2 6.13 8.25
C3 6.95 8.39 C3 6.24 6.77
C4 6.46 8.23 C4 6.78 7.97
Chb 5.09 7.97 Ch 5.97 7.99
Cé 5.57 6.96 Cé 7.15 7.14
C7 5.95 3.09 C7 7.19 8.07
C8 6.58 7.99 C8 6.04 6.79
C9 6.20 6.79 C8 7.56 8.18
C10 6.46 7.19 C10 5.83 6.88
CFU log 6.07 T3 CFU log 6.52 7.61

IH2. 4E5d SA4 A nAAE JHeY 2=

8

CES
WA

Lactohacillus

Oft
EN
1

WAy vAES FAME] SE AE FE8Ad =48 A9 "376““ A YE&E
1.5ml micro tubed] ¥o] detdEeo=z AEIIPY. B4 WLEEL AF F 4£°C2
AgAE &A Z+Zbe] wiA| o) spreading 3.

14 W42 100mge D#d Az 94 900uld 4o 1x4= sHMsgax, 107 7A
AdE s 24z 548 AIAAES 47 wWX¢l MRS(de Man, Rogosa and
Sharpe) il A ¢+ FRA T BiA A MacConkey ®Ael Z42Z 100uld =Eatich. &7 wj= ¢
Wz AL MRSE 37]%3 ZAo]W _Gas Pac system(BBL)E o] 8314 31, MacConkey "]« &=
F714 ZAAA wEeA

Wjst & 7Y £+ Z plated colony forming unit (CFU)E A 3 loglQo =
garstg ;. Wl SA - 484 7 For wikEi o)

WA vAEdAME 7, A2 FZE TS Fybgd uEt S53e AFgoiony
oA Aol UEYA FUT. A=2FY FHE UFHF T AU T duAde=
ALE-Eo], FYHEFE PAY, FITS dAITE BHae dAsE Aok B, A
HAE a4 AAA LR FoEs S FAsg ot 93l &gt

StA R, AAMF ARHAELE FolEi {FAHELS FrlEle Aoz Hel FNP A
o A¥E F5 Aoz AlgFh

A5
A sgm

Ko
=
)
ar
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() B&AdA L {9 encapsulationo] §F g7l v X= FgF
<FgsE - 2A 4=4¥>

. B okA 2 §4H encapsulation AA 7 2 Hrlo]| X I

22 HE=AF(FE)
Q=)
<27t = 1B ﬂ T‘ﬂ
e e 4 22.31 25.96
BE (%) 7} A 23.04 30.66
ks 15.13 14.28
7147 3(%) Tr=a 14.81 14.31
o} A 4.73 472
=
A9 (kg/crl) TV 465 4.73
o) Ak 6.09 6.26
9 z]
<74 pH = 5.79 5.97
L 55.60 55.17
a4 a 8.81 9.47
. b 13.98 13.96
4 L 52.59 5345
7tk a 6.97 5.72
b 15.89 1591

<gzEF - 374 A=AW>

¥, EFA%A € {2t encapsulation AA7F &2 Hrlo] vjX = g

372 9c=44
O =] =
SA7} =z =] =]
- o] A 23.21 30.99
R4 (%) TV a 23.06 26.38
v} AF 20.91 19.20
7+ 3% (%) 7h & A 20.67 19.56
v 4 3.93 3.88
k2
A9 (kg/cr) & 392 391
o} A+ 6.69 6.60
[=]
<7 pH 7h&AF 5.86 5.93
L 53.61 53.85
t}a] At a 5.77 5.55
. b 8.15 5.59
4 L 53.96 51.09
b 13.58 14.00

gaper Aelte] AR At (B) BEgw AN Aol Ygeut oA
AR A 7ol watel FUTFAN wrHe T AARFE AL Aoz ne}

$4 0 FE FF) 44 24 AMse] A4S AR, AT A e o
27RT 249 248 44§ ez FAAged ok AFAe] € § &9 39
A FE e AAT ot woATh E, R 14 AGAAS Ao} W% FRIR
o
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() 2FA A 2 FAT 9 encapsulationo] §A2 BYE W wRE= P

A

(1) (2) (1) (2)

<FEFF - 24 WSAY>

P

-

Raolative Amount of IgA (%)
r
Relative Amount of igG (%)

(D) | d=2T

(2) | AF=T + Coated(ZHE 01%,47 0.1%, w42t 0.1%) 0.3%

o AEe SAA ZREH 01% + A% 01% + FAT 01%) ¥ A2 WAE 299
B Fol¥ ¥ YRS AT ¥ IgA, [pGY 4¢ EHSTh [gAx ET Hlste] Ay
TAN o 12964 % 28T, [gGe FAFE HolA gk IgA FAAAE drte] WEFl
b A 98 A tﬁ‘& A AHWEAAE G Tl F TBRAE 082 IgG 4
s o Agder s Aow ndnh adnz AsSHAALY Fo] A BAH Pyl
§A9E Aoz @Y WY
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A
[*)
(]
off
oX
|
w
24
1
f
.
o
v

-
B

¥
|

-
-
-

a
I I

w

Relative Amount of IgA (9%)
E
Rllaﬂm Arnnunt of IgG (%)
£

@ @ (1) (2)

(D | =T

(2) | AE=T + Coated(ZH 01%,427 0.1%, F4td 0.1%) 0.3%

SANA ZRE(ZE 01% + A4 01% + i 01%) T ARFAAE 329 54 T
F A PET F IgA GY ¥& A 9 244 BE AAY gz AT
el = IgA, IgG EF FA7F fl= A2 Yeiyth 019Jr 2 Ax= ARHAY T
Al A9 Aol fXHE Aoz B "t § AHE 3 ngs W, Z29E At
T AAY FAAA, Adxdg Zo SHF EE :a—%&ga]&a} 2L 98 gHo=zVEH o
AbFe] FORAE oo -&ste WY AAY A4S KT AeE #w 9o

(vh) 2F A GA 2 5479 encapsulation©] §A12] @] wR = J3k

E. 2%, 34 EAEH 47

1 WEC REC b Tt MCV | MCH | MCHC | Platelet
SAmpie HAME oy | (ore/uw | (@/dL) | @ (fL) (pg) (%) | (10574
=g | H2T | 136 2.4 7.3 283 | 130.2 | 310 93.8 4.1
T | qaw | 136 2.3 7.4 31.1 131.0 | 31.3 93.7 1.2
g | B2F | 151 2.4 7.7 307 | 1282 | 322 95.1 3.0
¢ LW

F ~
Y| Nee | 132 2.4 7.5 300 | 1200 | 322 94.9 3.9
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g9 4L 3979 MR 28 YEAYAALFEED) taT 100, AT
155hel 8, 34 WEARNAE(AEEY) 2T AdT F 1094 =asias & 25,
2onhele] §A6] e WAEHE AU

g B4 dn AHg AZFE 2" {ATFANETH) dETd dld WBC FA7L
dolZEd o, 4% A2EHAE A2 Woldle WYy FAJ £L&8 FE AHow
gadr. 28 22hd 5 AXg ded¥m 4394 R aﬂrg} Td3A FEFRBO)=
Z71elA] ggpon], HAYF oA Ao = B 4 gl Het, MCV, MCHC 9A] Xo]7}
ARk E A A48 SAE 20937 32d#H o)k

o B34 ARED A EHAE, 43 AAE 24)
(1) el = FEAE Ax B4 ( 29AE §F £4 )

(7h A&

AFAA ZHel e FdE F
ool o) a2 FEHY FE EEA
A &g ALE3to 58 F&% ¥, F
=24 &H )

g2 LA8Y] daNE ARE galste] BAo] 21§
o] gob Bajo] Agarle] HsA @k wa
2 &%

28 et EAMARE ALEsld EdE T

(W) &8 A=
ZrE 100g°) 309 A 5¥E POl 90TAA 1A% T 5 :
FEEA, ol e FHFENE A f9 FUYH WEe —’F

F"{N'
N $ 3
1
e
o
lTl
L

’ _EL
:_
o
2

(th) &= &% &4 Uy

E3¥E ¥F2 FolinDenisH 22 £A33AH. A HE 05mg/mLe] =2 50% @&l
=0 & Al# 5S0ule] Folin-Ciocalteu’s phenol reagent(Merck, Germany) 250ul.E& #H7}3
F EF%59 177 A2dA BAIATE. 7)ol NaCO; 38 700uLE 718l &£§3ta
37T WE7IAA 3AzREESE WAl F 725mmellA FREE A
Phloroglucinol(Sigma, USA)& o] &8t EEFHE FHAS I o282 EeHAE 5 A4t

SFh.
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(=h 25

O & T&

o O
T AT 13 23] 3% e 53] TN
14 8.30 841 828 8.25 8.36 8.32
23} 2.47 243 2.49 2.51 241 2.46
33 1.67 1.60 1.68 1.61 1.59 1.62
4%} 0.90 0.81 0.89 0.91 0.84 0.87
53} 0.10 0.08 0.09 0.10 0.07 0.09
Total 13.44 13.33 13.43 13.38 1327 13.36
@ 228 2 ZguAy EddE ¢
e A Y
Al g 289 PPC(%)
T PPC(%)
13 24.25 3.26
28] 24.46 —> 3.26
33 24.47 2382 3.20
43] 24.43 & A4 3.26
53] 24.35 3.23
Ha 24.39 3.26
@ +EE 2 A9 9w FFHHPLO)
3%, HPLCE %% g % Dieckol ¥4 A2clE1HY
TR0, 000 1 Dieckol
140,000 &
0,000
£0.000 -
%
hg, 5as
Y ' | Elos | BIElE 228 e ERan g
22 588 cgBg 5 S !l |. ﬂﬁ"ﬁ | == 50 28~ 2 e E
0.000 Smo S, aoms e 5 IV WY e G ) B AT B e

wex TR H T 71 ®ol BHHA = Aol dieckol o|H 8] Z=rlEIRAAN &
2 EE¥iEs JEFg T2 ol s 2T
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HO. - OH
6,6-Bieckol O
o
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=

=
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g

29, Todss YR 724
0 |\ 0
0f p
0. A O
W0
, / |0 0
0w
H* N
ﬂ "
AT

8,8-Bieckol

Phlarofucofuroeckol (PFF)
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(2) 49 9FAE (A 32 §)

a2 M d A A

YZWS :  [B20150611-0004 F4ES 0 YE-15-0383
HZL XL
HEY 2HEf 2 X FEJIE = 2015. 5. 20
HZHS
o AL &EEHC o2 HEX Z4S
o/ AT HESENHE AEN HEUEE 10200/242S, HEHOQMAME AS 3078)
H4ume 2015. 5. 29 | AasEY 2015. 6. 11
NERY | = | 2a== |
ANE 85 2 21
Negs | 0|z e’ g9l N
=E - 323.2 kcal/100g | ABZ® M9.1.1.6
Et43I 28 - 67.8 g/100g MEZEDH HO.1.1.4
= = 0.0 a/100g AMEDE H9.1.1.4.1.4
LR - 12.4 g/100g | ABZH M9.1.1.3.1
Xlg - 0.3 0/100g | ABZHE M9.1.1.5.1
3R - 0.3 g/100g | ABZH H9.1.1.54
ERMARY - 0.0 0/100g | MBIE M9.1.1.5.4
2y AHE - 0.0 mg/100g | AEZAE H9.1.1.5.5
LES - 1711.1 mg/100g | ABZE H9.1.2.1.6
By : - 2ANT: Z2Y0IF FAH, 2BF
HI Bex} : 28y
®40| BEE AZE AHES s
ot 20l ZMAHME BIELIT,
2015 & 68 1 g
X[ E S| &5
=S ndEUs )| =3

690-756 HIF HFA HET&ER2 102 HFHSD LS| =sMdH TEL : 064-754-2136  FAX : 064-726-353C
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(2) A7 A= FEHJE AX 24 ( gingerol T§F £4 )

Zh A=
A7Zel £8 EF F3 92 gingerol (C17TH2604, (S)-5-hydroxy—1-(4 - hydroxy - 3 -
methoxyphenyl)-3-decanone)®] #FE& 433 A4 A= AAFE FFE FA/]
e AEZE S8zt B0 A8k g,

(1) F2F Az

A7l & FE AES 2FF7] A5ty A=ELEY 2 JEL 45t dE2 &
g F FZ2EL B BHAEE A AAZY #%L =89

A7 200 mge] methanol 5 mlE F7tete 1A ¢ FEEH 20 E4d o H3y
Ao o]-g35itt.

(th AAE §% &4 34

AAE @& High Performance Liquid Chromatography (HPLO)E A3t AxE&
40mg/mLe] FEE 100% wHE2d 59 s AZ9E 6053 sonication AH FEAES F
£3l9 045 um EEE o3 F 7|7] & o] &3t FAHT).

A 7]7]d) AHEHE &9 =72 Acetonitrile 55% (Acetonitrile 55 : water 45 = viv)&
AHEEEA R, C18 (150#4.6 mm id, 30C.) Columng ©]-83t93, UV detector& o] &3+ 33
284 nm9| A FE&3RA.

B4 2€9d=+ 100 ~ 500 ppm (5 point) calibration curve &4 393 methanoldl] =<
Azt

(1) 4E€ &H|
1 AZAZET
2 AZEdTFEEDZER
3 AdddEFEEdEY

(v} At

291, HPLCY 9%t Gingerol &% B4 (2dd=e-x&53)

292, HPLCol ©)@ Gingerdl §% 54(2%)
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A3 HPLCY % Gingerol % £4(4+5F2)

394, HPLCo| 4§ Gingerol 3% E4( @2 32)

|
.}
A
“

®. 472 94E, F2& 9 F4E9 gingerol F

o (mg/100g)
ARARRED 12816
A7 d¢ F2E 71z Y 639.0

A 0% 2 FE2E £ £¢ 863.7

137




24d dxadE 7L 49

1. 134 %=

7 G AAMLe] RG§ 53] {3 FF Lactobacillus LS-2245 ¥ ALF 83 ¢ X
4 9 J&d 9F #f4F AAdT 2 Fgd, FFFo]l TEHol IFIFA WelF
Lactobacillus ML-7 #55 AFsdoey, Mg 54 s 2 A7 o vAE
stk

. FiEoldA ] aFAE RAE Y AFdAe AE D FEAELE 2= AEE 13
——] encapsulation i R ﬂa‘}ﬂ 93td], (53)A L, monoolein 7194 coating 7]

< FHst5ev, 4 Q49 *}‘3}"&@ T3t fAAe AEo AFHoE FFH
t Z2E gt F, Ao A f4d e Fgd o3 vt A9 P4 AFHE AN
o},

). Ratg ddoe= 3= 55 AgdA {47 F90 9 54 2 Salmonella V] P&
challenge A] 92 #AAs A7|= AL 98 5+ JdAd.

2 A4 @ ASAE dALE e AY 2¥E F3d, F4d HolFF Lactobacillus
ML-7 #&5F7F 49 A4 i TAZHUE FAs21, coated H4Hd Ho|F9
B3 @okA 2 B3 5449 FA AR 93 F9FHQ AAPYAIE £8) $AY 4
FE 4 F Yo

A Fx FIEPY 1932 H5FE ATHe= 94y, 2499 4349 §A o
29 dF AFEdE A% 7S #E Aoz Addn.

2. 22 &

7l 1A X AAd :dG4dde dFAAAEE A3 =d, 59 A2 748 40T
o Raste JFAAe L3=AS wWsie pH 2, 7 24949 43S A9 x
EF do dF AFAHAS H2ES Y] A3 dF2E 4T, 453 2% 35TAA4 49
< AF3AY. 1 A5 393} A F FAF B} 39 FAd 9 hA o] £F31 9
ZtZte]l pH 2AdAM ¥ 2AF¢ A HE AL 9 8 + JdUey, 32 240
BT)NA = FitzEe] QA 85F7A A% HE A48 & 5+ I

L}, RatS dde= 3= 8 49LS $39 FHe Fide B AHAE 235 4L
< 53 EA3ste Bt A4 dosageE SAFNY FA olEY A FEA
= HHEE 2A3Y] 918 2482 AY{EY. 2 A} FEAY oA P AE A

Agato] FAAAA FFAANLH, FH A9 IR S| 1= 3= Ao F2
AL & 5 U

. $AE Qo= g= AG AP S F39d, +3d WHo|FF Lactobacillus ML-T7 &5
7} SA9 A Fido] 2P ARAA B oz} dyfRe EE= AYAYE =44
Ax TAAYE FAsden, =8 B} v 2EH2E @& I, dEH 3 ASEF
A9 o1 JAHol f AFFHYLE ¢ T ANG. =8 §AGI], AL € F 7F &
AL St AWM E AdEE AL 4 + AT
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A Bz EXHY 2949 BEEE AITA R @6, 33 d e 4AH
A9 oF AFLE 2, 3745 AF Jve AFQen AREQ AFARE:
g =748 ZFAds wdAo.

2.339 %

7t. 1, 24 d k9] dAQA {47 AR 7130 e f4dd 278 £99 AFAE R Ads=
o & f3d A9 B9 f4d Bs FHAE 4Fso AZHAA ALY FE7)
& AAFUT. 28L& 4432 71FE 7HA2 9= fEEe SAZeE A&} A
29 % 2 25493 AR APHPR, £37]#e] 848 57 984 pH 2
A AFYAHAE AYPs3d.

v 2R3dxe] AlG4AdE dFE v3ew 449 95 A% e A4EHA 7S
sy, 3adx 99 AAFLAAL 559 AFH F47, FHg F4A7L 4
7t E¥ste] =Yt 479 £AE o8t iR =4S AP

. A8 dAdLR S dy 2 AY 498 F39, 13 9=43%9 F4 o= 23
a4 APE AYPsto KA AGAEd FAZS 598 F 5 USS Hosgen,
EF SA9 HAEE FAADoEZA JAPRE F/NE F d&S FA594. 59
22 A=AF 279 AAFEAd Adgoz <3 x7HMAT FAHUAS dox E A
W LAY 3 WAE JAGSHEFAE A T F AN FL& 71F4G. =2# {2
(7, dAEA 2 Fd FF 24E F39 SAYUgARE AAdFHE AS & 5 dH
o}.

. 29 #4bd AAY SA AR F4 L 49 98 TS Fd3Er] A5 §47F
AA e} Egsta] AFLdAL AP ASH7A 952 437 A9 FEAEARE
E45te A8t 4388 APsAx, A4 A9 9489 714 2 AARE £
7l 18] FEALEY EHE FdsEr] 93 F249E AW e, FAHe=E
AF 95 EEdE LS FEn G2 3y S EF AF 8 Fo ¥R E
AZ Z71 2 @ 59 RAZEL F45E WS w453 g

A Fx XY 3949 EFE ATH o= 45w, 3dd A AF4E4E € #

A 4] A7 AFo AEHE IFHATE JEFE sgloen AAEQ AFAAE
o 5&Ao= AFP3r] 93 288 =48 ZAFAY2 ddad.
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A4 HxSd= 2 Ao Vo=
13 dad d4ASEREY 43 Exg9d: € 34§
<JAPd =
e | AR Arazss [T ATAE 59§
-3k o] dAFER] lactic acid WA TFE AT
et 2 o}/ 3 A 100 24 feedback regulation®] A% ¥o|F |7
A & o5 AF (QArEE Ao &8)
—-¥o| 2] Wi 54 #el ¥ A7e] wig WA 3
-Wo| 9] () AH),FEFRo)|(Aspergillus) F5 F
2 FHAE Hotd 9% 3ol FHEHFAHY
Furggoy g | e AE FAAA) |- 2FAAE AR HAA G ALY AR Al
a0 ZAYAT A% AHgekA @712 ARstd e, B3 @A @ 5§
ol e BEAaA(4S7)% 48 53)9 AMEL2 A8 &9
b #eldon Add Ar 24 %9
T A g
FHEALFA &
B8 AEAAA
A A
) 171 -NRC AL} EFd <AT 4€ AR AF € FE
13 AY SW(rat 23], £ 23 (challenge EFA 43)),
daE weE g R || e 1)
(2012.08 AgAE A% -S4 A8 T AR =4 &9
B —F=ANA Rk &g sF Aq@HE 714
qr.
2013.08) .
AT AEA 97t 100 —;}Eﬁ- B coated f4tw H7F ARRY V24 H7L
-3 3dE 9 monooleing 7o Fi= AFE 714
f-ak ¢tgAg A4S 9] micro-encapsulation AY 71& &Y 2 AAFE
THAANVILAL | g g e | 1P | A%, A9
E 7t 1 olF ARHAAZAM 19 pH <A R 384 89
A
zgufe] g ElA
frakate] A A
2 AYFES | g ey ua ~challenge AU EB(HAA ARAHAY £42 5
A As e 4 100 | ste] AAAd A9 9 Axy A9 Y /A E &

ABeE 24

d
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M 52} A 73

€4

(%6)

ATAL FMhE

2%
WE
(2013.08

2014.08)

S o/ #
il 37He
a3
Z2vfo] o g A
farte) A9
AFE N
F82 39 4%
A%

494 79 A%
A% A

160

-AgA FReY A APE BT FFH Fo 27 4
H(&A)

- Performance %7}

D FAE, AEHAE, AAREE Y

:4F A1 E FAF, AREEE,

AR B& B

-F7 2 s #F 24, 3 pH

AY 8 F odE 2 9ty

AR #EF B4 2 A pH £F

-SAE 54 71

1 29 pH, 4 7190, Ry, AdgH 5 &
A Bt

~A8 A Fre AlAY 7 (Rat)

WitR 71E AR MY

100

-Ag Ao AP 1339 APE 5o deojzl &
IE =g Fotd sy E5& A5str 1¢
Bt AFE Agate A4S HAES % 248

- Performance %7}

D EAE, AlRHHE, AFRESE B4

- 47 4 N8 FE Y

- SAE S4 Hut
: 239 pH, 4, 7143, 259, AgE 59 &
4 Bt

ebel el el/F R o
AEFe] F714
At
B RS PN
FArde] A%
A 2 AE
SEY
YA AHETH £

ey A4 %
APALR A

100

NRC A% 2o A% 49 AR A% 4 3F
29 $B(at 13, %7 23

-84 ALY T AR 24 FY

el A FAT G S5

~dg 843 71 g

FAT FHA FHE
A% AY AL 2
AR AF A

100

-E85AE 9 monooleing 7]gte = 3= AFHT AF
o AFE AY 71E HF 2 AAEFE A

P olF RPAAEA 9% pH <HAHA 2 FE8A4 g4

— microencapsulation 7|4k " AE

-AE 7le AL

AR mY &A RA}

e L -

-84 29 &% FJl

- ZE A Age =Zds AEe diF M

A%F NG A8 2
CELEIEE

160

494 FE L WFE S AYNY A5 B3
A3 2

. Immunoglobulin G,
Immunoglobulin A,
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% B9 AF 43

(@IE) A H-z}A AF-ATET = A S L
= (%)
e g e/ g —FE 2R FEY A AFEG 7E 500058
ol 7 o] 4 ->15000F¢] 4o =2 #d)
e —Performance 37}
ZZnjo] 9.8 A ) C F3AE AEHAF AR ES
“}ﬁ} ']f'm % QAR | 100 | B, AAE
A A R A7) % AR EE 24
71 A% A EE -Zhy pH
25 A= 7HA) -SAEF 54 287
-Field 7135 ALAd A2 gAY 24
AL AE AE9 w00 | IgG, [gA 5
guteelol/atdl# | Egasiay 24 -Field 7}& ALgAIE &9 9 4
%ol 71
A5
3%} ZZujo] o g A
e | FaEe] A9 . e
o1408| AL B AW AE EA R AR AAF T BEAY AHYE BF 24
s el FHAHN Y oo |AE 44 A
. i scientific marketing DU AE AYe w@gAA
2015.08) | €4 A 3t5rE #4 S ( Bm7]7+ AA)
W/O o84 A+ 100 (=" 34 39
AAE A o g 1= :)‘]*llzjl’—‘} o = CEL
k3 = ALFAH AFRE 100 AAEZFTY #4A JEAHAE TF B4
o= o2&l AAE Y AR AlE d fEV 4F
AEES
-AFEAEL A 2 TR
—scientific marketing A 224
HES QY AAE A, wol, 100 A4k feedbacke.® AE GAR A3

~Auk A A ALRA] 7HA Al HAlA AR Y=
AFoz W5 ARE 98 FF € AYAAY
7HR el A =g i =4

142



S=EYS Ml 88CCPOC03 = \

MNa d2 85

HEX: 242 dEdel: 196349 02 2 13 ¢
BIXSE: ()002HHAML AE(+2)AE|/HS: 4070000-034-2013-0005
LMK HIZ O|MAl S B2 248-7

AMNES 28: BEZAMS/0IMEN/IINMEN-SF

A=S BH: Jt2 At2Oo| YHA: SEH A SetEry
HZEZ0L: S ANEL BE: MN=IAEE
HE23(22Y): DERAT

MNE22| 48

i"‘%ﬂ!‘%ﬂ‘l
S=9 = _EE

2.3x 109
8% cfufg
A Ol &

#® EJ MELAEY

ASZElY H12ZER2E L 22 B A#FE R12XH3=0 Tet
T2t 20| AITZS YE2E=S SIYUSS SYELICH

201588 088 06

dJ|& 0

N
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24 A7 AL BEA G447

%713}

A% 40| AwEwa 27199 %7}
A7 5FHE ¢ F de w74
B - Sy ZA(Lactic acid, Acetic acid,
| Aamw= | s 109°]% | inhibition zone 37| [Succinic acid A ¢ <)
A2 - 718 A s 24 DR BT A 4%
10%0°]4 AT BRAFel e WHoldFeA
2 317 53 =&
AL IHYE T AT A
s < =953, 439 = pH 2, 7
2| A=A | 15 | A8 AR | AEAAAA E=AE °ﬂ A FFEAD AARAF
A A vl x3] AYRFATERG ﬂ‘% A
ﬂ frakd e HA3d 88 =
A A
3 A3 9@ 15 Z A #F 5% 484 A8FE ¥ JA 7Y FAE
Ay g Ly ALFAE - 3% °|d9 A EF A4
(29 4)
A% A 48 T2 ¥ AA And A
o Agd o . B4 5% Field gl
A g Ei's AFEAE - 1x =498 168 % MA
(Field) - 232 A=4Y : 40% AR
A 7} =} %}EIH FEAES Fd3
3t7] f3ty F& WS LAY
o, A7 FiAEdd Zy RAE
L duE ALE
A4t dlF WA =AM 31719
AEAE 9 B o i MRS #Wi#& tAst+= CSL (Corn
? AA A7t 13 B B7HEA Steep Liquor) Plx =4 &9
AARLDE T Z"HE 35y
A7k (23H)AE 2 monooleing
7o 2de ZW 7e §9Y
— A7} 4 39/kg feed o|Ml o
2
AL&d, Ed ZFo] &= 4
6 A¥E tAA 1 3714 8, A7 |s=d il-ﬂ_%/‘é ZA}
7} AE BE AL | FEd 9F%E 9X @RS D%

S A% 1% A& A
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A5 & dydd 43 4 4438 AE
14 714 43

FALAE NS T F YT SPAY A0e] FA 24 L A ¥4, 4E 2E
T G2 ASPHA ARS ] A9 AENS ¥ Fa AR §F 2HL
;AN EE W N £A B4 13 % P PA B4 W BY 52 5@ 484
& gasg.

T e B2 AARE EYE =% AR AT ¥WolF Lactobacillus ML-7¢] &4
9 SA A7 U JF 9 48E AANAeY A 19L& F Fol
‘Effect of Coating Method on the Survival Rate of L. plantarum for Chicken Feed’,
‘Gelidium elegans, an Edible Red Seascedm and Hesperidin Inhibit Lipid Accumulation
and production of Reactive Oxygen Species and Reactive Nitrogen Species in 3T3-1L1
and RAW?264.7 Cells’,
‘Dieckol, a major phlorotannin in Ecklonia cava, suppresses lipid accumulation in the
adipocytes of high—fat diet—fed zevrafish and mice: Inhibition of early adipigenesis via
ce]l—cycle arrest and AMPKa activation’
27 £5F A28 4 £29 A A vAE A

‘Effect of Lactobacillus— fermented ginger stem on Salmonella-infected broiler chicks’

g FAL 2= FENAGAA FGAD ML72T 2 o4, ‘2RY FAF 2D
DAY BEE GF HE SAG AR AR P, OlF TWIE 2= ANT 2D

g AEPRE ALsd FASHE 37 2Askgen 1 F 1
- 299H3E : 10-2013-0068608 (TFHE 10-1507744)

- 24¢H3 : 10-2014-0095479
- 24993% : 10-2015-0111557

to
ojft
i
5
)

2 A AAA 4

A AT gl AFSHE ¥R MRS £ wWi%er]d L& 2d& A WA o)A 7 714
How gt A wR|7F op e thF A Ald] Hed WA E MRSE WA & <
Ae AQE 98=2A CSLE AEste 779 g3FAE 7138 A At

A AHgE Ak lton AAHA], fAbE WG A= ¢ == MRS H#A] 7142 1,300%
] Fe] & HE d eld wate CSLWiA A 7142 10079 HRte =z 10W] o]
HgE 23 & 4 An.

A7}el S AAgFE A7 35 Ed o229, 11 F AF FAEL 37 E o TAsn

145



At = e Q] Fu AAFHFE 8008 o2y, FHE A& F& FAd FAEFET0%
FAFEHE 7Y GAH B9 S5, oldd ZH HAS A7 FAELS AY iR #7
i e AAolth dAe A4 Fue 9EL o) &3d A¥E FI FAEAE QA
ARG, gre FEAEENE T3 FAEAE OF RHA Ue AE ’
F A8 AJMAEA Y o] &o] JteE AL RAE HY| A &S £Y F drhe SHAA
AANE 712 ALE s, AARHE EFHEA FAd EH7 A AR HA7MA ALE
S B B ol AR PANANE & BHE 9E Y& ALE G4 £2F HAA
Ae AT ZBE fste A7ke] (E3hHA R 2 monooleine 71REe.R3E= =HH 7|¢ IHE
o2 78 g 3¢¥/kg feed oW «lddd.

34 A4gE A8

1. & 71z AEes Fa71394 AA A EE 28, FA7|#HY 7)€ AGAd FU
AR AAE dFoE 3 71&7|0 wAYE APstuA) 3

2.7t A9 FEAES G833 BEF 714 ARREA AF ALE $& F
(BA= 241

33U & 849 € WAgEY] o8 & T

4, MEE 7154 ARHIT 2K AL T3 S A7EA AL ©E U9 £F S

7t AF 79 F7)
- B AgsAe A3 Zdd g d€ TS 23 71E AL B3 AFlelng, Ve $
HE7 e SEARS VLR RYVE FEE 4 sled, dA AAFA7] 274 AFsie
Aoz #Ado

- 2 Zlge] FEHE AES @r1Hoz A8 AR M7 AR AdAS AEA
7HA N T8 FAE AREA AFelth £ JleE ALHE FAA &A= € FE
Aoz ALEHE ARRH/NA AEFSY &% ETY §9 AR S s, =¥ 2, F
89 ZAFES HAFLEHN olF NS FEHLE YAT T UL ALE By 7]
E AFSY dA AFLE ATHOE AR AT & US ALE A44dn

577 S
- ZEE AEY 7HAE FYF FREE A AFo R AE BANXNE FYgsu §

}.

- FR7#AY JE AHAD I dFAIE Al 9% B2B #E VYo E o #uA
Fg FAstn, AANGeRH FA dF F/HAEYAE dFes: BC B A
¢ JdstnA av, olg 98 vH4 /M8 Ao s AEAE A QA ¥z
Uz §4824 dh
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- E@ FRIREAAAMLIY AAE, FF 59 A ANE B8E £F WAUs R
= Agstag @,

- 2ARE ZUEFH tool ¥, VOC (Voice of Customer) Survey tool A S
Customer Qutreach Program 7|Z€<& F3l AF A9 4 2 A &£3E FxdnA ot

9. oleg EXZ B AAA AR ABL 1ES AGA L AF AR G B9 &
e A&How 24T dHou,

& F8714¢ FE)HAALMLE 1997d Aol ALRF A R drHlAlE A8 EokolA
AgHor Egs st o, ofe RolAH Hol= FAH vl F WP AR
dAE 4= Fi Jen, AEHA 2 @rjAls 94RE A3 20003009 € =
#jsial $17] WEe 2 AFY AEA ol W WFAIR IJAES AHE AR S
A E o Ao}

w | A% | an 9%
S B bR | W | G| ez | 2@eg AAAZ
@ | o () CE)
drAlsgs ¢
WA FHF) = 129 129 1 ; ;_;} A
ARG E @
AANGE) | = 124 79 j};;} a
grAledsE 2
AL EE) = 124 199 1 ?}L ;; A
drAlsds 9
SRR EEELIIEE S 5 129 1; 2o
EERED R
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