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SUMMARY

[. Title

Development of stomach disease functional food that contained anti-H. pylori high

activity Ab(IgY) and substance to suppress growth

I. Purpose and Necessity of Project

1. Purpose of Project

Purpose of this project is to develop the complex of anti—Helicobacter pylori antibody
from edd yolk, lactic acid bacteria and Auricularia auricula judae extract and thereby

develop functional food which prevents stomach disease by H. pylori.

2. Necessity of Project

Globally over the 50% of the human in the world are infected with H. pylori and in
Korea, 60-70% are infected. H. pylori was first discovered by Warren and Marshall
and isolated from mucous layer of stomach, and causes chronic gastritis, peptic ulcer
and stomach cancer, and since then, numberous therapy is being researched. Drug
delivery in stomach or duodenum 1is in problem for the treatment of H pylori

infection.

Recently new therapies which use non-antibiotics substance are in concern. Generally
It is ideal method that the antibody is produced from bacteria and use the antibody

for the treatment of illness.

Traditionally specific antibody was obtained from rabbit and mammal's blood, but,
there 1s some difficulty in blood-taking and purififation. Whereas obtaining antibody
from york compared with above mentioned method is more simplified and inexpensive
method. The antibody, obtained hens, deliver eggs and accrue and this unique

properties using that immune the hens and obtain specific IgY are discovered.

This study is manufacture the specific IgY from immune the hens by H. pylori antigen
that cause stomach disease and duodenitis, and IgY containing food. And identified

suppress effect of H. pylori for therapy the disease using this IgY.



And study that several LAB are secrete antibiotic substrate that suppress growth HP and
auricularia auricula judae polysaccharide extract are adherance inhibition to HP, is reported.
And this study will try the anti Helicobacter 1gY amplification this effect with LAB and

auricularia auricula judae. Project will apply this material to yogurt and functional food.

M. Scope of Project

This project was performed by organizing total six main project team, collaboration team, and

commissioned team in order to accomplish the final goal.

In the sub-project team, functional foods were developed containing anti-H. pyroli antibody complex.
The effective amount of egg yolk antibody, lactic acid bacteria, Auricularia auricula judae extract
were identified for the application of anti-H. pyroli antibody complex to the functional foods. The
application of each raw materials to the fermented milks were checked and the pilot test was done to

see the quality changes during the product’s shelf-life.

In the 1% collaborative team, antigen and anti-H. pyroli antibody complex were developed. The
culture conditions pf H. pyroli were established, and antigen was prepared by disruption of cells
using ultrasonic. The antibody was obtained from egg yolk of which antigen had been injected to
chicken, and the activity of antibody according to immunization period was analysed. Also the process
of mass production of Auricularia auricula judae extract which contains inhibition effect

against attachment activity on the intestinal tract of H. pvroli was established.

In the 2™ collaborative team, anti-H. pyroli egg yolk antibody was produced. The injection
method and period of antigen were established to confirm the production condition of antigen. Also
the sterilization condition of egg, which injected by antigen, was established for the manufacturing

the egg yolk antigen which contains growth inhibition function of H. pyroli

In the 3rd collaborative team, anti—-H. pyroli lactic acid bacteria was developed and the function
of antibody complex was identified. Lactic acid bacteria was isolated from kimchi and the growth
mhibitory activity against H. pyroli and identification of lactic acid bacteria and purification method

were established.

In the commissioned team (Konkuk Univ.), effect of complex of Auricularia auricula judae

extract, IgY, and lactic acid bacteria on the inhibition of attachment of H pyroli on the

_10_



stomach cells and cell growth of H. pyroli by in vitro experiment was examined and identified

its synergistic effect.

In the commissioned team (Chungbuk Univ.), The effect of yoruht containing antibody
complex on the ulcer treatment was examined using animal model which H. pyvroli was
inoculated. The test materials were orally administrated into model mouse and the

eradication of H pyroli and the ulcer treatment was monitored.

IV. Results of Project

1. Development of functional food containing anti—H. pyroli antigen complex

Check points of the production of fermented products containing anti—-fH pyroli antigen
complex were established and these points were designated as formula, manufacturing process,
nutritional aspects, sensory evaluation. Fermented products containing anti—-H. pyroli antigen
complex consisted with 0.5% IgY, 10" cells of lactic acid bacteria, 0.1% Auricularia auricula judae
extract. When check points of the processing steps for the fermented products containing
anti-H. pyroli antigen complex were examined, the integrity of developed processing steps

were identical with processing steps of commercial fermented foods.

2. Development of antigen and antibody complex for H. pyroli

H. pylori KCTC 12083(ATCC 43504) was used in this study and cells were cultured at
37C, 10% COs, 100 rpm for 36 hr using brucells broth containing 10% FBS. Cells
were maximally grown at 30 to 40 hr, and the cell growth decreased after 42 hr. H.
pylori cells were disrupted using ultrasonic for the development of antigen and dosage
for the each injection was determined as 100 pg/mL by mixing adjuvant as equal

volume.

Egg yolk was isolated from egg white and the lipid was removed from egg yolk and then
freezed after filtration to purify the IgY from immunized egg. When egg volk, A
—carrageenan—treated egg yolk, kit—-purified IgY, column-purified IgY were compared,
column-purified IgY (0.14%) contained the highest IgY content, and the next was
kit-purified IgY(0.04%) and the A-carrageenan-treated egg yolk contained the lowest
IgY content.

Extraction process of Auricularia auricula judae was as follows; grinding, soaking, jeating,
filtration, and concentration. In grinding process, dried mushrooms were grinded to 10-20
meshes. In soaking process, 100 g of grinded mushroom was soaked into 2,000 mL of
water and stirred. In heating process, soaked solution was heated at 95C for 3 hr and
then centrifuged at 8,000 rpm for 20 min. In concentration step, filtrate was

concentrated to 1-3 brix.

_11_



3. Production of anti—I pyroli egg yolk antibody

The criteria of sterilized liquid egg based on the livestock processing act is as follows;
below 10,000 CFU/g of total bacteria, below 10 CFU/g of coliform bacteria, Salmonella
negative. To meet the above regulation, sterilization condition was established, and the
antibody was stable at 55-62.5C for 30 min, and denatured above 65C. Sodium salt of
hypochlorous acid was used as sanitizer, and when this sanitizer was used to egg
shell at the concentration of 150-200 ppm, the viable cell numbers of total bacteria
decreased to 170-350 CFU/g. Salt and sugar were added after sterilization due to the
viscosity. Sanitation and cleaning processes were maintained for the prevention of

secondary contamination.

4. Development of anti—f1 pyroli lactic acid bacteria and validation of antibody complex
Lactobacillus curvatus, Leuconotoc mesenteroides, Lactococcus lactis, Weissella
confusa, Lactobacillus fermentum, Streptococcus thermophilus, Lactobacillus plantarum
were isolated from kimchi and 7Tarak. Among these lactic acid bacteria, strains which
show antibacterial effect against 1 pyroli were identified based on the carbohydrate utilization
and the nucleotide sequence analysis of 16s rRNA gene. LAB kw5 isolated from kimchi was
identified as  Leuconoostoc mesenteroides and LAB kwlb isolated from Tarak was
identified as Streptococcus thermophilus.
It is known that the growth inhibitory effect against H. pyroli is attributed to the antibacterial
material produced by lactic acid bacteria and the low pH due to the lactic acid. When the pH of the
culture supernatane of isolated lactic acid bacteria was adjusted to 7.0 and added to the H. pyroli
culture, the growth of H. pvroli was inhibited. When IgY, mushroom, and lactic acid bacteria was
added to H pyroli culture as single, double, or triple combination, the growth inhibitory effect was

the best in triple combination.

5. Development of stomach disease functional food that contained anti-H. pylori high
activity Ab(IgY) and growth inhibitory complex

When the attachment inhibitory effect of anti-H. pylori antibody complex was checked,
attachment inhibitory effect was not detected at the concentration of 0.15 pg/ml of IgY
and 40 mg/ml of culture supernatant of lactic acid bacteria. Also 0.5 brix of mushroom
extract showed over 60% of attachment inhibitory effect. Complex consisted of 10 mg/ml
of culture supernatant of lactic acid bacteria and 0.15 pg/ml of IgY showed 30% of the
attachment inhibitory effect, and the complex consisted of 5 mg/ml of culture supernatant
of lactic acid bacteria and 0.15 pg/ml of IgY showed 10% of the attachment inhibitory
effect. In contrast, complex consisted of 0.125 brix of mushroom extract and 0.15 pg/ml
of IgY showed 69% of the attachment inhibitory effect, and this effect was higher than
when mushroom extract alone used.

_12_



6. Validation of eradication of H. pylori and improvement of stomach ulcer treatment

The effectiveness of fermented milk containing anti-H. pylori antibody complex was
estimated using mouse test. In infection control group, all eight mice were infected, and in
placebo group, six out of eight mice were infected. In test groups, five mice in low dosage
group, three mice in middle dosage group, two mice in high dosage group were infected,
and this shows the concentration dependent effect of antibody complex.

From the MIC experiment using anti-H. pylori antibody complex, over 90 mg/ml of egg

yolk showed bacterial static activity.

V. Outcome of Project and Application Plan.

Through project, obtain IgY from high immuned hens and this using products and carry
project base on domestic technology, and that export technology and plan internal and

external patent will apply

Through project, anti Helicobacter IgY beside that effect amplificate complex, are develop
and complex of IgY and LAB, auricularia auricula judae extract make final product and
then obtain competitiveness with import product and localize this technology. A paper was

intervention and a patent was application, concerning this technology.

In this project, through develop complex anti Helicobacter IgY, LAB and auricularia
auricula judae extract, adherance inhibit and suppress the growth of H. pylori. And this
complex are apply to dairy product and functional food and expect sales to internal and

external. Especially through separate surface specific protein and purification of H. pylori,
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Table 1-2. Result of checking process steps

& A G it 7 4 3 # 4
I o], o] #, 0= & EN EN

A = 0.18% o] 3} 0.15 "

o d/ZA v % 1.040-1.046 1.040 "

9 = 12-14 Brix 13.5 4

2 A 0.3 ml °]3} 0.1 !

I o], o] #, 0= & EN v

Hlj A 7-8 hr( A G4 ZEA) 7 hr v

Clgca K 0.7070.80% 0.80 "

T4 LR T i 73 =7 “

L= 37+3TC 37 ”

Qg o), ol 4 2% y

E VAT Eay K 0.75-0.85% 0.82 "

3 = 11-14 Brix 12 4

R ol vl,0] 0] & 4 45 ,

A&z A 9 &= 64-66 Brix 64.7 "

() A = 0.60-0.66 0.63 "

pH 3.6-4.0 3.63 "
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AlEatAel 25 A9kl vh(Table 1-3).

Table 1-3. A A A A3
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Nfo
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F(Table 1-5)¢} 7= A}

&= 73 H] 3L
Fructose(g) 4.98 -
Glucose(g) 3.25 -
Sucrose(g) 0.42 -
Maltose(g) 0.51 -
Lactose(g) s -

o4 F93E() 12.41 Galactose ©]&x] 2%

(F) nEARX

gl 1607 BEFGOM REVG F BB, A%, FENSIL 20 dehbd g
FEe Aol J1E AFol via ta ko, YFRE SAAAAE Z A7} glAe
gl 30% oy FRe ol B

¥
o,

, 9L ARH zolE YERHIYE 1692 HEAEL] B VS
% TH(Table 1-6).

Table 1-6. H.E7])7ke] wpE A3Eo] W3}

3 193 39a 59R 794 99x L9A 1394 1693
. 7z - - 058 - 0.7 . 18 25
T
%) gra - - 058 - 11 - 39 3.4
A 080 080 081 082 08 085 085 086
g 215 214 209 921 21 21 207 209
o A R T
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(4) #sH7}

71& AE3 blind= @5
of 4 Aol YAtk

Table 1-7. &5 7HA}

3 A3t Y7 AEo] I AZEVF vA E=gor
oln], o] H 7} & wpAF] A (Table 1-7).

R

H] 2t
53 (HE)
53 (HE)
53 (HE)

Ao %
Ao %
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A 242 AFAA: deavegy FY 2 FAHEA A

1. A sivtg+ AT

=

AR R Y

X

(1) H. pylori “]% 2 QA%

e

Ao o w ARSI v H pylori KCTC 12083(ATCC 43504)-& AR&38t9a, 12
H 9F-& 10% FBS(Fetal Bovine Serum)ﬂ A71E brucella agarel] Athdte] 37T, 10% CO-
Z0 A 48417 Fob wiekEdvl. A ke 10% FBS7F E7FE brucella brotholl 7% &ho]
37C, 10% COs, 100 rpm =710 A 36417+ &<F vl atsict o] 2o F-= catalase test %
urea brothE ©|-&3 urease test® AA|sto] Felstgivt. &do] £& #AE 47 98 A

W 2710 A] growth curveE =74 333t}

MWt
=

(2) H. pylori ¥93 2 W4y

H  pylori 935 98] PBS(Phosphate Buffered Saline)e] @
UltrasonicatorE AF&3}o] 20,000 Hz, 27% 2 63] E<oF %Sy} 43}
k. @ d A2 BradfordW & ©]83ke ZA3 .

oo, Jﬂ

WA o] Fako] adjuvant(Montanide ISA 70)E 1:1¢] v &=

Abg Az HES Axd 1 mlg 377 @ b

12 HE 3 2 tA o2 F 33 WY booster WY 235 4
aE3te] 33 HE F 6574 AT

&
oo
4

&3+3te] 100 pg/ml
Al 2057l 7FEFAE 3)
A1 8193t} Booster 04

o ro
—
ot

flo ¥ of B
o1

ot
2
18
N
)
il

1AATE Fod 28] 85ahgith, B BozRy Igye Bels g
go) ALe 24T FRFE 7 EFSAT ALl A 3087 2

le] [} =
3 s f5ste] WE uBshA
) IgY 7t %%

HoadgogRy AL [gY AUtE =AY 939 &2 A=A (Enzyme-linked
immunosorbent assay; ELISA)S Fa3t vt Y-S 96 well plated] ¥ il 4T A overnight
3lod coatmg 399 tF. PBS-T(Phosphate buffer saline, 0.05% Tween 20, pH 7.4) buffer® 33]
washing3F & 19 BSAE 250 ul® Y ar 23CeolA 1A417F &9 blocking3Fit}l. PBS-T buffer
2 33%] washing?d ¥ 10 #i® 39 Alx 2 standardE 200 pl® @il 23T A 1A 3F &<t
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HES-Al T PBS-T buffer® 3% washingdt $ 2nd Ab-conjugate® anti-chicken IgG
Ab-HRP conjugateE 3|43k &5 200 pl® ¥@ar 23ColA] 1A7F FoF w3 Al A} PBS-T
buffer® 33] washing?t % chromogen(TMB) &< 50 pl& ¥ il B2 substrate £ 100 ul
2 9e 3 23TCoA 108 FoF wkgAIHTE Stop €92 M HS0.)S 50 WA o] vhge A
Azl B 450 nmol A ELISA reader® 7 well?] §3EE =A38}o] standarde} W] uLsho]

A A7HE unite = AbEsES T

Sl

v A3d4d
(1) Growth curve

H. pylori ATCC 43504¢] growth curve®E A3 A3} fig 2-13 24 HE & 3044
404 Zbell 7H = S48 Heom 42431 o] 3R E e @] AAstE A4S HAh

»

2.0
1.8
1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0
0 10 el 30 40 50

Time (hr)

0.D

Fig. 2-1. Growth curve of H. pylori in Brucella broth supplement with 10% FBS

(2) IgY 97} standard 2 A

FA Uk 1o 25 7Y SR, JE T 11YH Tﬂ'i o] OD# |Fo=
Hgghe] 3A| ArtE SASST A SE A AEE Axd & 1OHH”A‘ 8|5l g o
7ME SA31H 3 standard curveE SA A (Fig. 2-2). Lol 713 AARZ sl E 1
unitS = AA3A AL, ELISAM o2 4% OD#E standard curveol wi§iste]l A A7bE
unite. = FAFAT. A (%, A §)& Y3 1 unit AREE v F A dHod
I} 7ol =43} 3L, negative control® i W 3FeLA] @ Zol(F) Iwkeks AREEAT

_29_



ER Y

T 0 o oy T

Unat

Fig. 2-2. Standard curve of IgY-H. pylori(collected after 11 days)

3) IgY 971 &3
o 7|3k s¢ke] A vt 54 AdE Fig. 2-3, Table 2-19F &2k 12 & 5 754714
S} 7

il

= 7 dssde Yt 2 o] 3= ks FA5L 10574 booster W=
3 A3t 105 ol FFHE U ks Z5e B 57 A #A Ui b A G
E} = 7P

e

Weeks

Fig. 2-3. Changes of antibody activity in egg yolk during the immunization period
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Table 2-1. Measurement of antibody activity by unit in the immunization period

Date Week Unit Note Date Week Unit Note
11/16 1.5 1.0 12/21 6.5 2.2

11/19 2.0 1.7 2nd immunization 12/24 7.0 12.0

11/23 2.5 2.5 12/28 75 0.5

11/26 3.0 2.4 12/31 8.0 1.1

11/30 3.5 8.0 01/04 8.5 8.5

12/03 4.0 9.7 3rd immunization 01/07 9.0 6.0

12/07 4.5 5.3 01/11 9.5 1.3

12/10 2.0 13.0 01/14 10.0 0.4 4th immunization
12/14 2.5 6.6 01/18 10.5 4.5

12/17 6.0 11.5 01/21 11.0 5.3

2. APyt F-FA A a3E VPR = HoluAl FEE AxEW oY

THE HolHAE FiFFol A3t 90TelA 3A1F &k 7HEsla A& e AE o &3}
o s oA7st & 1 hrix¥59 w52 AXsAT. L3 HolHAlY H4 &% 1S
2z 4 ¢] & F(amylase, pullulanase, cellulase),

o

FE08 S, 50Wl ), &4 A A7,
[e]
F=1

aa
7, ol wE (AR, A, B Se) AL geiste] @,
(@) YT FAYA BAE AL HolWA FHE AA, 24
Qe e o] SR EAE S HolwAle) A

[e3]
H pud
Hp B0 ZleAdEe] RS HAS] AT Bl FEE] AAE T3 24

sheleh.

A57E 9 Rs AL Yol Holusonry deaued A EiE A
FYUGAT FEHG0h HPLC #4¢ B3l 249 vgAe BA3e grlsgon, 743
BAg Ba @4 A TS s B FH ves Fesr
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A A3 T cut-off 2,000¢] dialysis tubing). 4%

oAl & ude £A4% SAe %] AEE 1 mg/mle] ¥E2 Tl =9 Table
2-29] A x71 9 2 high performance liquid chromatography(HPLC)E a3t} &2t &4
24 pullulan series(P-50, 20, 10 @ 5)E o]&3}o retention times =A3 & 7z}
Abgkoll gk KAVEEE At=ste] A8 a4 o=mry sibsio] 243500

ri

Table 2-2. Analytical conditions of HPLC for the determination of molecular weight of

polysaccharide
Pump YLI110(YOUNG-LIN Co. Ltd., Korea)
Detector YLI170(RI, YOUNG-LIN Co. Ltd., Korea)
Column SUGAR KS-803 column(Shodex Co. Ltd., Japan)
Column size 8 % 300 mm
Column temp. 50T
Flow rate 0.5 mL/min
Eluent 50 mM ammonium formate buffer(p 5.5)
Injection vol. 20 uL
Integrator Autochro data module

(Young-Lin Co. Ltd., Korea)
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0.85

0.8 N

0.75 \
ﬁ > \
0.65 \
0.6
y=-0.2746x+ 1.8457\
R?=0.9979

0.55
0.5
3.5 3.7 3.9 4.1 4.3 4.5 4.7 4.9
M.W (log)
Ve-Vo
Kav = ————————
Vt-Vo

Vt : total volume
Vo : void volume

Ve : eluent volume

= 3 2 g9 7449 242 Albersheim

& 5o %Eﬂz‘i} 3 F GCE o)g3le] E438tHTable 2-3, Fig.2-4).

J1-&- 2] Tl e & NHOHel &3@3dko] NaBH.=

ZAt}h Acetic acidE A& 718k #FE NaBHu= SHIAIH T Acetic acidE A9 718}

o & NaBHE A AS £, methanols 713t whE Axgo =z fgfFoz 71387 acetic

acidE A A ste] A3slE alditol2 A8Hslscth. A39 alditol acetatet chloroform, H-O 24+

LA 2 sl FEEPoH, FEEL dAF F 4279 aeetoned| &3] GC E48 A
52 AR
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Table 2-3. Analytical condition of gas chromatography for component sugar analysis

Apparatus GC(ACME-6100, Young-Lin Co. Ltd., Korea)
Detector Frame ion.ization detector(FID)
(Young-Lin Co. Ltd., Korea)
Column SP-2380 capillary column(Supelco, USA)
Column size 0.2 pm, 0.25 mm 1d.x 30 m, 0.2 g film thickness
Oven temp. 60°C(1 min)°—> 220°C(12 minz — .250°C(15 min)
30C/min 8C/min
Injector temp. 240°C
Detector temp. 270°C
Carrier gas N2(1.5 mé/min)
Integrator Autocro data module(Young-Lin Co. Ltd., Korea)
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Sample 1 mg + TFA 1 md

l
Ny Sealing
l
Convection Oven Heating
l
Room temperature Cooling
l
Evaporation
l
Vacuum desiccator 1 hr
l
Add 1 M NH,OH
l
Add NaBH,
l
4 hr Room Temperature
l
Add acetic acid
l
Evaporation
l
Add MeOH & Evaporation
l
Vacuum desiccator 1 hr
l
Add acetic anhydride
l
N2 Sealing
l
Convection Oven Heating
l
Room temperature Cooling
l
Add toluene
l
Evaporation
l
Add CHCls
l
Add DIW, Shaking, 3000 rpm 5 min, discard upper layer (3 times)
l
Evaporation
l

Analysis with gas chromatography

Fig. 2-4. Procedure of component sugar analysis

_35_



EtOH treatment
— 36 —

Fig. 2-5. ol &2 A7 f%Fo uw

oS W oo
"o
i i
™ cl w
i &
mw o W
O |
% [ o
] do W W "
. T
m &M = co m
& @o o . m =
it s o
< % % E
N ~
o o o
: i -
o T B
< o i m
v . = &
B 5T N -
mam ey gr X
= 2 3 <
O I -
— M S 5 5
Q -
Ho _ﬂﬁ Mo i = m
= . ¥ o 5
P i
: . y _ o
) J L%
R i X <= — fe’ i
i I
GO
) oﬁ_ CIS (Ple1A)enen 2nEleY
(S ‘a :i dﬂ

135
B -
135

2-5)



o}

j2)

4387

ako] o 7 Atkel

717wy

=
[}

o]

BN
T

& i

]

SO

=

B
ojy

tH(Fig. 2-6).

(212N eA 2AREY

0

Cellulose

I Fullulanase

Armvlase

Man-treated

Enzyme

=1
=

A2

aa

Fig. 2-6.

_37_



(th) A =30 & & w4
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Cant +5Siave

A7 21 E AES F8 &5 U= ALs s Axwye ved 2o
7|22 scale-upH @S T B&A diFg APH 9 AAHCE HIhe o Ao
— | 10-20 mesh H=2 1Z2H grinding |
J
— [Er% 20002 H7tet0] wyh, A |
J
— [95T O[&0lM 3AIZF X2 |
J
— [ 8000 rpm, 20& QIAEZ| |
J
— [13 bixz 48 5% |
O 72 Az Eo)¥AlS 10-20 mesh@ = 2 grinding &+t
@ HA - 4" FHoHA 100 goll AAF 2000 mL20uF) & Fo] unk HAA e
@ 7k 1 95T o] Fel A 3AIZE 7t gkt
@ A3 - Ao A= HdHY & AFRG
AAF2] (8000 rpm, 20%) : F&o] 71 £L
b. Filter Press : & Y&
c. ' HEE A AR FE UGS
® &% 74" F5HE F5dH(1-3 brix A E7HA).

Fig. 2-9. HolHA F&5&E A
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3. Yyt F-AA 2E JHA= HolwAl FEE dUF AL

A Akel] Ae A 5 20s 2 dFE, B AE 75, 249 F, 1 24 9
B A 5, A% B T =4S sty A Fo WEES A =43k gk v
w3 2.
A z71 AA A3}
3
l
- oeE A A FEE QY 21A F
g, F&& 0.1% 371 Al &34 9+
- 12} ollekE A2 77 " "R TFES OF 42%% ol S H7F Al
G, 108l wWE FEE QY 2 o] °Ft v &
g | L TR REE-EEREEEEEEES Bty
- B4 A #5 #2 S Ar o Fa gafAde]l SRk 2y
(amylase, pullulanase, cellulase)l kA dn] $£E =J17F wu|sta i
E 4N E F& v Aiboll AjbelA] e BA S wE
Apoli= A 9kal pullulanased] W] @l
amylase®} cellulase®] F&°| ¢ 5.
l - Aok B0Hl FE Al 200 Hbel Bl
o] 2vAE o Ehou tiEr At
AR08, SoHp) H Ag x4 = A8k St
714 | - | (AF90C-3 hr, 22U CON) |- | - &5 Aok 21z A Al 53%,
of wE il 6.3%SZ wldk &S How, &5
A 2ok AL v &9 28 delA &
FAY ¥ %
22 olleks Ay /7 B AU - 27 ogke A Al FAgel vla] ¢
L = (60%, 80%), ATl ZACHE, WArl |- | &2 o ot &3] gle. Fe
e Ha oM ET= W Bt A &0 T Fa
- BE AE A 79 FEHA FoH
ofst | - | ANTe A BEE R handling®] oj#&. dAE Al A A
wup g0l FowW, oA HEg A
Feo| M 5.
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Table 2-4. Quality control items
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Ak AR 7= AEY ALt Capad o Abg3tofof gt} dnkAlo® A2 ¢
Al &2 7]+= Disk type, Horizontal decanters T Qo Horizontal decanter’} 7}%
Adg Aoz AHHATE 2 ol AFT Al ThestHA EAl doj A= Caked] AL+
shEFo] 7HE E7) wiiel & ZFANA AIZEE, YA E Aofe & 9lo], AA A
o] AAARE st & 4 97 Folul. v}S-9] Table 2-5°] Q9A¥-2]7], Filter Press,
Decanter® 7]F o2 A4S vaustlvh. Anle] V&8 FAE A Capa.® 7|22 313

=

i
M
0

Table 2-5. Comparison of productivity in filtering process

A4 72 7] Filter Press Decanter
Feed®] 313 3(%) 10 10 10
Cake®] 318 +H(%) 19 55 43
Productivity
1 2.8 12.2

(g H Kg/Hr)

R

ot o lo o

POVIR . )

R
o

rir
>k ok
oot ML

4y Ao

Ay JAEYVE 7|22 8w Horizontal decanters= A o] A= Cake?)
] £ 3] Filter Press®} vjwer -9 ey e 49 dojx&=
T4 o, Y8 siAStE Alke] vl Ao, o] folido] Hel] ¥
o]

AA 72 Productivity® 12# e W Horizontal decanter(Fig. 2-10)7} 714 %
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Table 2-6. Optimum operation conditions

T Az 71etz=d
® 712 colloidal miller
Crin o Temn : RT Aze] Frol wh A7
rinding emp. : o xAo] Mot
® Time : 305 o]
® Rpm : 50°]4+
Soaking ® Time : 308 o]
® Buju]g ¢ 15¥
® Temp. : 95T
Extraction ® Time : 2A|7F o]
® Buju]g ¢ 15¥
Mixing ® RPM : 50°]4+
2-33] WkE3lo] M A g
_ ® T[Jorizontal Decanter Type o a
Centrifuge = 1, . (1.000-2.000) Az FRo wg 94
A S B s ’ ao }_7%0] -‘QS_@’
y o JdANFYE dAHHE FE55F o7
Sieving B}
® 20 mesh@ AWH3d
_ ® PEAIZES Zejrdg &7 o}
Packing

3E

HolWAl dF FEHEo FIAEMN DE 12-189 dextring F& &9 I v 30%, 509%,
0% = AH7}ste] &3 3 o2 A
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Table 2-7. Quality control items
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Table 2-8. Comparison of productivity with different drying process
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e A4
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Convection
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Process
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Density(g/ml)

Table 2-9. Apparent powder density comparison with different drying process
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FolA & 5 oE v go] 50TAAS A Aspl A% 674B el Aelolw WPsHT A
o BAel 719 Wk ek A ¢ 5 QAT F3), AFsot SolskA R WAlel 9ol
AR Aol Mg gl A%e §518E 2dow A4S Aol BAY gria dusdn

Table 2-11. Comparisons of property change under different temperatures

P BEYED CEE SIS o) 4

709 EolulAl

2714 A s A%t A

4714 A s A%t A

6714 A 8l A%t A
5096 o] H 3l

2714 A s A%t A

4714 A s A%t A

6714 A 8l A%t A
209 oW A

2714 EE s A%t A

4714 EE s A%t A

6714 ks 8l A5t A

() FomA FF 3o TAF 54

oAl F& &4 vwde HPLC #4& 3% A#4(Fig. 2-10) P-1(RT ; 12.83 min)¥
P- 2(RT 14.57 min) T+ 71A] peak”’} YEFF o2 ExFgro] Aoldt thA vl A =4 3kar
| & A &2 peakd P-29] A KAV #& AbE3te A4dd 2534
°E$E<%ﬂ%%éﬁ} A 37 kDa®] thEAE " ATt kA wE aE-A peak?] P-19
B A A 2" (SUGAR KS-803 column)?] AW $1(6 kDa-50 kDa)
B Ak EArh P-19] o #2432 100 kDadll Al 200 kDa

2 )
A Ao FAYY, ARG BAY 2L FF FEF ALUS 2Fo 28 G oFo]

o &
o
%
L
T
N

=
=
KeR
=

Jl}lv

e
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- (500kDa?)
.. Pe-2
a  (3ma)
= &
3 ] A
i / \1 P I
| I (
0 H i 0
e [win]

Fig. 2-10. Elution

Al

(6) HolmA

F=

Ho|HA o2 F-H
mannose(26.296) 9]

2-12, Fig. 2-13)

dyrzl o & Auricularia
glucomannano] <& A itk
== B9 ¢4 HPLC
AlfE delady e 5

—glucan? 37 EAlets EFEY 74

patterns of polysaccharide extracted from Auricularia Auricula—judae on
size-exclusion HPLC equipped with SUGAR KS-803 column

g53 g4 gAY FAY 248 g A3 glucose(38.9%) %}
Shako]l mqltom I 9o|%  galactose(14.26%), xylose(11.06%)

HataL 9+l

gol ¥ Qv (Table 2-12, Fig.

=

B-glucan, glucurono-xylomannan %

A3} glucose, mannose % xylose? 3dHEFo] H]
Aol ol @ thAZL BATI grh ARE Bol
C.l

glucurono—xylomannan << glucomannan®]

e AR,
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Fig. 2-12. Chromatography of acetylated alditols derived from usual sugar mixture

(thamnose, fucose, arabinose, xylose, mannose, galactose and glucose)

1939,0000
EE
i
1451 78001 b
L
o |
LI_ 1]
5, 9645000 ~ =
%) o %
o ]
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4772500 -
' 2
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Fig. 2-13. Chromatography of acetylated alditols derived from polysaccharide extracted

from Auricularia Auricula—judae.
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Table 2-12. Component sugar constituents of polysaccharide extracted from

Auricularia Auricula-judae

area M.W r.f area/M.W x r.f Mol %
Rha 903.1083 376 1.311 3.149 1.237
Fuc D388.246 376 1.298 18.601 7.307
Ara 716.0508 362 1.309 2.589 1.017
Xyl 6986.353 362 1.459 28.158 11.061
Man 30497.05 434 0.95 66.756 26.225
Gal 141156 434 1.116 36.297 14.26
Glc 42964.95 434 1 98.998 38.892
Total 101571.4 254.548 100.00

V) H. pylori 9<% 2 JFAAx

Pﬁ: /\E]%éoﬂ/ﬂ FAdow A3 T H pylori KCTC 12083(ATCC 43504)-5 AFE3}% A, A
k2 10% FBS(Fetal bovine serum)ﬂ HA71E brucella agarel A3t 37T, 10% CO-
A AR-T2A1 et vl kel on) ) A u] S 10% FBS7F A 714 brucella brothel]l &
3te] 37T, 10% CO2, 100 rpm Z7o A 364 7H&<t HH U3t e S ¥do]F-= catalase

test ® urea brothE ©]-& 3% urease tests A A| 0}04 ¢35t}
(") H. pylori 93 4

H. pylori &3 98] 20,000 Hz, amp. 35%, pulse 9.0, 9.0 A A 27% 2 63 =t %

S st FAdHNAde Az, @ 73"*—0— Bradford®¥-& ©]-&3to A3
WL A de] F&e adjuvantE 1:1¢] vl &= &3}3lo] 100 ng/05 mls =9 13 FA}
2y

Azeich 5 Az 05 mlg 4853 ihﬁa}% ARA 20050 71 FAFH 3
E,E

1A A% F 27 AR F 38 99 ANy
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AR 12 HE F NIAFH 23]/Fviv} 38t 10577H4] F7A 8 %vh Welgo 2 Ry

gAY e 3Es o EFE s & e A%y s DWE Ut &

Zb egstal 3ske] X AS AAS] A8 G A= 49 0.19% A-carrageenans 7}l

3087 Ao AAFAE 5000 rpmolA 168 FoF AR FERe F5d &
n

whatman No.2 filter papergE ©]83}o o743t & oyf g 3 4slo] Y WA,

(2}) Specific FFFA 47154

oot

F-de ey G Al e o

N

b4 ELISAE ol e uheh o] §3te] S ayshant

@ 0.05 M coating buffer(pH 9.6)% anti—chicken IgYE &4 &) B3k &< H. pylori(whole
celDE 24 &ttt

@ 343k anti-chicken IgYZ ELISA% 96 well plateol] welld 100 pl® ¥ ar 4Tl A O/N3Fd
t}.

@ ZHF 96 well plates PBS-T buffer= welld 200 ul® 13 washing3}31t}.

@ 3% BSAE welld 150 ul & ¥ & 37CollA 121k blocking 31 %1 th.

® Blocking 3+ 96 well plateE PBS-T buffer= welld 200 ul 2 53] washing3}1t}.

® Purified chicken IgYE 25, 125, 6.25, 3.125 ¥ 1.563 ng/ml7} ¥ == PBS-T buffer= 343}
ATh

@ Anti-H. pylori IgY AAE A =7} HEE A4 o0=2 34313

ZYolE wd, ol e} purified chicken IgY 343t 7 AMZH-S welld 100 ul 2
Qo 3 37CoA 1A 7F ¥ks-A17 T} Blank welloli= PBS-T buffer® 21t}

@ wk&A17] 96 well platE PBS-T bufferZ well®d 200 pl® 53] washingd}l 31 t}.

Anti—chicken IgY Peroxidase conjugateS PBS-T bufferel] &4 3lo] welld 100 pl 2 2
5, 37ColA 1A12F wh&A F )

@ ¥k-&2)71 96 well plateE PBS-T buffer® welld 200 ul 2 53] washing 3} %3t}

@ o-Phenylenediamine-s WA 7] @ o2 ALg3lo] well & 100 nl¥ 2 $ x| 3l 25T
A 208-7F WS A F

@ 3 N H:SO.E welld 100 pl 2 g ar 4
ATh

Z} well9] OD#kel Blank well?] OD#He &9 vt

® Purified chicken IgY 25, 12.5, 6.25, 3.125, 1.563 ng/ml &2 ODFH o ZHH A3 A=
A AT

Sample®] 7} 324 9] OD# O Z5-H standard 7 #H& o] 8314 specific IgY o] & Al

F55h.

o

AAAZ] F- 492 nm, 620 nmol A OD#te =43}
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2) FARZA R 5 4 FH

HAT o BRY WA E AeEE T3] A8 FAE GA, w53 A 3 FAE
U x3lr] 98] Wl ghe| A-carrageenang € V‘ 1 51 Chicken IgY purification
y

columng o] &3] e dtes RS vy o] s .

=

Xé A

=

F

kit, IgY purification affinit

A-carrageenan< A FH7MEZA (F)de| 2K oA FEtol  AFEEHTE Chicken IgY
purification kit delipidation reagent®} IgY precipitation reagentE @ st} 90% x99
IgYE 853 F 9+ Ao =% Piercerl AlES AHE3F3 Y. IgY purification affinity column<-
2-mercaptopyridine2 ligand® 3o} total IgYS Aoz Fgd 4= g ZAoR GE
HealthcareAlt®] HiTrap A2 AF&3% )

(}) A-carrageenana ©] €3 d3aA AA 2 A AAY

wake] AAS A A gV E o %ol 853 4 & WW O Acarrageenan ol o} 7
o

- 3y Fh FZe DWE 7ttt 2 &3hgh

0.196 A-carrageenans 7, ]%Oﬂ A28 Y. 5000 rpmol] A

1587 QAR ASRE 35 39T} ﬂ H A58 Whatman No.2 filter paperE ©]

#3fo] of}g & o 39S Whatman No. 5 filter paper2 A oJ 3} 3 th oo g A== AL
=

AREEHA s A We RS ARE A oA g W o ek SiT)
(4}) Chicken IgY purification kitE o]-§3 W33t4 AA 9L 53

Chicken IgY purification kit AF&-& A=A H A o] A A= ‘ﬂo“?.]ﬂ Oﬂ T3t 3 3}03 o 3k
20 g= A sl HE 22 volumeo A

AAE GaFgA ] =& A

280 nmell A FHEE S
t}.

(t}) IgY purification affinity column o] &3 W3aA AA L 5=

IgY purification affinity column A& AFAEA ] AAA W] Fale] 83,

columnel] that &L Table 2-139] vebATh WF3be] dx 8l A-carrageenans AM&3F%
[e]

t}. Column® binding capacityel wz} @3k 1/49) sigsls e AA¢ste] 2 50 mIAE
o] AAE F3GA 7 Eo19+ elution buffers & 5313t
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Table 2-13. HiTrap IgY Purification HP characteristics

Column dimensions(i.d. x h) 1.6 x 25 cm

Column volume o ml

Ligand 2-mercaptopyridine

Ligand concentration 3 mg/ml

Binding capacity 100 mg pure IgY per 5 ml column

1/4 egg yolk per 5 ml column

Mean particle size 34 um

Bead structure Highly cross-linked spherical agarose

Maximum back pressure 0.3 MPa, 3 bar

Maximum flow rate 20 ml/min

Recommended flow rate 5 ml/min

pH stability

Long term 3 to 11

Short term 3 to 13

Storage 4-8C in 209 ethanol
W33 A 2 A-carrageenan, purification kit, purification affinity column & 37}X ®iel] ¢ &}
of AASAIL total IgYe] T FAL 9 280 nmellA FEEE FAHT & A2 oR 3
2S FEgon, @A A BradfordP o2 AU 3 99 371K wHoew 747}
AAG GAFAE sAPXs] AYF FFE SAHSA ST, specific IgYe] T 4 o
w3} o] ELISAE o] &3te] ZA3talth

op
3
=
off
A

2

(&) ELISAE o]

® Plate coating

0.05 M coating buffer(pll 9.6)% anti-chicken IgY % &9 H. pylori(whole cel)E 34 3}%
t}. 3 A3k anti-chicken IgYE ELISAE 96 well plateo] welld 100 ul & 2 it 4ColA O/N
3tk ZH A 96 well plateE PBS-T buffer® welld 200 ul ® 13 washing3lsitk. 3%
BSAE well ¥ 150 ul & 28 % 37Cel A 1A%} blocking 3} St

o AAA FFAIIA FFHA

Coating® 96 well plateE PBS-T buffer® well & 200 nl 2 53] washing3d ¥ purified
chicken IgYE 25, 125, 6.25, 3.125 ¥ 1.563 ng/ml7} ¥ %% PBS-T buffer® 3|48tk A
—carrageenan, purification kit, purification affinity column®. 2 A A3 3} g zuty J3h3)
Ag 44 w57 HEE SAdo= A% & ZHoE wjd, sl wel purified

chicken IgY g4z} Z} AZFS welld 100 pl® Ho 37ColA 1A7F ¥H-S-A1F T} Blank
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wellell = PBS-T bufferE ¥ Al w4171 96 well plateE PBS-T buffer® well ¥ 200 ul
2 53] washing3} %1 t}. Anti—chicken IgY Peroxidase conjugateE PBS-T huffero] 323}
well B 100 ul & 22 5, 37CelA 1A17F ¥+-8-A171 3 PBS-T buffer2 well & 200 ul & 5
%] washing3} %1t} o-Phenylenediamines Y47 o2 AFR3te] well T 100 ul & ¥

T EFvE U2 AFste] 25TolA 2083 vHEAAHY. 3 N HoSO.E well T 100 nl 4

A7) 938 Ultrafiltrationg o] &
[e]

=
=
HE W3S B3 3 A-carrageenan<

1
3 pe 2 o}, o 5

ol UBRAE AT BAYF W2 FHske] FAWE @A FIF specific TgY T

B gEe 4sdh 2 B8 A% dud A4 Bradiordd 02 Z489,

% = ‘

%742 ELISAE °]§3le] =

(}) A-carrageenana ©] €3 d3aA AA 2 A AAY

m

wake] A8 AASIA IgYE ¢ Bo|l 5% ¢ & WHORE A-carrageenane ©F# 9
Kl

2 —carrageenans 4 7}8f
1583 dAEE st Fe5ds 3 Atk 5 @ A5 HE Whatman No.2 filter paperg ©|
&3to] s & o 7S Whatman No. 5 filter paper2 Aol 3} 3t ch A3 A& AZ= ALE
2 AN @& A WeE st ARE Aol thA] g Woof ek glvt.

B o] AFE3F UltrafiltrationS Pellicon 2 MiniZ MilliporeAt 258 723+ th. Membrane
o

lgYel $AES wEske] ¥AE 300 kDadt 50 kDa & 71AE ol 83kly, AEe] W}
54S 3193l9] biomax, V screen types AFE3Ith = B9 4-13 1 A= dFS
7AW e AARE arEste] o] AlAELE pilot B4bel AR AL F e RES HAS
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0.2-0.25, 52 80-100 m/min{LMID e & AA3sto] A&} IgYe #A4wFo] ¢F 180 kDa
98 zorsle] EA o] 50 kDa¢l membraneg o] §3lo] AEAEAS Al AZ A EAF o]
300 kDagl membranes o] &3te] MEAEAES AASY EAH o o3 w3zt 3
Ack. WA AHE dels ExgFo] 300 kDa$l membranel® 32| o] 35}
permeate(drain) F-¥#-2 3¢ Z#o]l 50 kDa¢l membrane 2 3] o]3}3lo] retentate

)=
- T
FiEe 533 d5d w5439 4 AR ol ANEEe LR, ¢, specific
[e] [e:

IgY s A3 AA, 55
(t}) ELISAE o] &3 g3 A

0.05 M coating buffer(pH 9.6) % anti—chicken IgY % &9 H. pylori{whole cel)E 343}
t}. 31438 anti-chicken IgYE ELISAE 96 well platee] well % 100 pul & Yar 4Tl A
O/N&th "5 96 well plateE PBS-T buffer® well & 200 nl 2 13] washing3} 91t}
3% BSAE welld 150 nl 2 22 & 37CA] 1A+ blockingdlth. Coating® 96 well
plateE PBS-T buffer® well ¥ 200 ul® 53] washing3dt ¥ purified chicken IgYE 25, 12.5,
6.25, 3.125 2 1563 ng/ml7} ¥ %% PBS-T huffer® 34390 Anti-H. pylori IgY # A
2 ExE H2 w53 dERA AES AA v HEE oAF R g4k AAG
F-de vty G FAE AA vV HEE oA oR A% & EHHolE wd, s|AulF
of g} purified chicken IgY &4 s} zF MZS well T 100 ul® 2ol 37T A 14 7F vk
A Th Blank welloll = PBS-T bufferE 2tk vH&A1Z1 96 well plateE PBS-T buffer®
welld 200 ul 2 53] washingd}%t}. Anti—chicken IgY Peroxidase conjugateE PBS-T
bufferell 2143te] well & 100 ul ¥ ¥ &, 37CelA 1A ¥-&-A171 & PBS-T buffer®
well & 200 pl 2 53] washingd}91t}. o-Phenylenediamines WA 7] Aoz AL&3lo] well
T 100 ul A ¥e F EFuE SYE AFEste] 25TalA 2083 v A H Y 3 N HaS0.E
well B 100 nl A 23 A8 AXAZl & 492 nm, 620 nmelA OD#S A3y 2
well®] ODgtoll Blank well®] OD#t& AF3Fske] purified chicken IgY 25, 12.5, 6.25, 3.125,
1.563 ng/ml ¥%9 OD#te =8y A S ZA BT Sampled] ZF 34 el OD
o ZH¥E standard AFHS o]&ste] 24 AA Wl wE F-de vty WekabA) o] s

& AEsA

= 9FA FA 4
ooz 307ME A

T =24 gz AMgdn. &
Hghe] EolgA OD#S 1 unite



2 =A% 7o old A Ho] AHEIA purified chicken IgYE standard® o] 1 3hke
7oz EoldA ArtE AU, BoldA SHWH  validations E3Fe]  purified
chicken TgY =Y 0OD#9 AAAES YUed w2HAE A £ 2 % HE dolA
standard curveE 2HA3F9 T} Standard curvers 4 TEREZE 8urEdle] H AR AAbE A
AAAF7F 0.990 S 3k v). Standard(purified chicken IgY)e 3¢l anti-chicken
IgYel s-dgzdty Wakska el 919 H. pylori(whole celD)E #S TEZ 722 plate©l
coating3} 9 1. SAst A= F-dEZutE W3 A A S standard(purified chicken IgY)

9 5A% AN 24 4G Ao AT F Yx 2AE HUF FolwA AT
[e)

Ol
(=

o
o,

o = U
ml =74 Al blank®} negative controlZ HH3}e}R| @ XA(F) dutes o] HAF N A,

2F ] AAS Felsty] 8] s o I reference samples 7ol A 38T

de 7)E Eete] &4 @ F4 Ak Figo 149 2vh A ¥ AFA A= Eol@dA &
Zo) sttt o ol ozt fradtE FAHAE HYAN 32 AEE FHS & A FE
3t Rae Ho dAFoR 677K EBo|dA o] FrlstE FAE EATh 6F ol Fol=
Eolg A ghako] ZadtE FAE HleW F7b booster M-S SFA %ol LR Fo|FA
o]l frads FAT ¢ AU 1AW R 304 FFoz -ty WEegA qup =
A Ayet v rd 12 HE F TFEAA FA A7EF st o] 2 faskeE 5
AE BY3 1054 booster M-S 3 Ay 105 o] FFHE A H5dls EFs 29oH
5-7F A FA A7p7F P E=A Jebga 1054 7P B 9UFE vo] ns23k s
ghelel = Atk 2Ey A e E, A", BAFAE, FARS, A 5o 23
uhE e Eok 8l o 4 STk
T0
=T
=1 H
=13 40
Ej
30
20
10
0
o 2 4 b 8 10

Fig. 2-14. 7|3k Sote] vty A ohf W3}



13] 23] 33] 43]
lgY 3haF 50 32 20 > 20 >
=] 7]—‘3 £ ° .
A At 5 2 1 1
IgY 3k 50 52 48 45
74 5%
A At 5 4 3 3
10% Dextrin 1gY &% 50 46 30 > 30 >
DE 12-18 A%} 5 3 2 2
IgY 3k 50 A7 49 49
10% FOS
d 5 4 3 3
10% Dextrin syrup 1gY &% 50 48 46 45
DE 28~ AXF 5 4 3 3
IgY 3k 50 48 49 41
10% HFCS
d 5 4 2 2

* 0F HAxm AYdd 495 Fd 451

X

2) FARZA R 5 4 FH

Wogo2RE WEFgAE aek, 197tE BE3y] fs FAE AA, sFshE weks v
@tz svh dEIAE nex, n9rtz Bydr] 93 We®  A-carrageenan,

A
Chicken IgY purification kit, IgY purification affinity columng ©]&3e] J3IA = 2y
AA AT Hato 2 FE e A4 AA T water soluble protein®. Z5-H lipoproteing +&]3
= AR AG e Ao 34%7F AdE FAd 7] wiiEel AHES AAsH] 915 WH
oz gt e s 9,

. -

) Ultracentrifugation
Separation Method ) L
Organic solvent delipidation

Ethylene glycol

Dextran sulfate sodium
Lipoprotein coagulating agent Polyacrylic resin

Alginate sodium

A—carrageenan

Lipoprotein coagulating agent@ A-carrageenana *2]3}% 2.0, FAF3F 992]<) delipidation

reagent®} IgY precipitation reagentE AF83}o] & 3l= IgY purification kite} Wl 23}

gy 283 F9 93 g 2RSS 7HeEelo] scale upl® resin Al Fto] 7hE3h affinity
5 g AAEE =439}

= 71
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W ghaEFs) total IgY &, specific IgY ez 2z vipo] AEld . ARz A3
VEo R e n R ke 105 gl E F& 525%F Wtk W43 20 go &

2 34 go2 YR ko] 324%°) s1FE)al, total IgY $HuF
o] 1.5%¢l sfjatomn ez Fheke] 48%-0l s datlth Wb
specific IgY9] & 9594 pgo= i ko] 0.01%° alshed L,
03%¢°l 3 g sttt

IgY purification kitE o] &3le] WA E AAZ A kitZ AAS F2atAe] g8 gHaf
2 W3k 20 g& 7]Eo® 806 mg, 4.03%°] F&S HY, @A Tk -
ko] 13.2%0l s st Fa 20 go 2 HE AL total IgY FHS 1522 mgo R IHE

9] 18.9%¢°l 93} ar, specific IgY 9] 3z 3054 pgo= 3FE ko] 0.04%°) g
=3

s}
=1

2 o

Ol
L

w3k 20 g& VI oE 624 mg,
ko] 50.2%0°l st &
o] 0.03%¢°l @33t

A-carrageenan 2= A %
31299 F&& W3, @A FFE 3133 mgo i

2 20 g B HE A& gpecific IgYS #F2 1599 pgo = g E 3t
M, total IgY ¥H&2 F43HA &ttt

of

IgY affinity columng ©]&3lo] W3GAE AAS Ay nPE e W3k 20 g8 7|Fo=
85.4 mg, 0.43%¢°] F&& B, @A ke 775 mgoe 2 1y E el 90.7%l sH s}
Ark W& 20 g 2 HE SheFe 1225 ngo =2 YR e 0.14%¢] Sl
ot o, total IgY TS FABHA] UL

ne
rlo
[62]
S
(@)
Q.
=
@}
[—
™
=
o
o

i SheFo] 50.2%E A J5HAAN
0.03%9] 3g&& WAtk Kite] 4-F 22 UR SolA

=z specific IgY
o)

A 5

I specific IgY 9] F&o] ©@a, & YAJAE dHFo=

it Ho
-3
(@}
o)
=
8
5
o ©
f
=
ol
o,
£
o
ot
o
o
C!%
=
o
rx
)
o
X
2
il
o
_>JL_'4
iu)
)
ol
lo
i)
o
=
>
&
fito

gebd WHoRYY 1EE, 15Ee] HFGAS Fo IS5 A4 FAel JFS
FA b Aade] FHOE 74 WAME BEAS Fusslel & otk X Al -
gaute WFFAe B, A, $5 A 0@ 9FAD 2AEE Fg 2-15%

(o]

Affinity column *2] 3 Ultrafiltration. 2 A B E F st ek G334 S A7)

o] ofz zdY Fo ol column¥} Ultrafiltratio

to rot ™)
o :_(,
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Y
d
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o,
=3
>
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Gom At AA, ¥F £Le Folt WAE THAold JuAd nEE, nreel u
FRAE dFo ANsr] 9 A AAMEe B ATl FR wE gJelw
W] 97 wie] F o 7 49 e bsAe Amslel @ Aow And

Table 2-15. A2 %9 ¥ dI34A AAE v

& 20 g 71 1A TE o shek Total IgY Specific IgY
st 105 g 52.50% 34 g(32.4%) 152.2 mg( 1.5%) 9594 pg(0.01%%)
Kit 806.0 mg 403% 1060 mg(13.2%) 1522 mg(189%) 3054 ng(0.04%)
\-carrageenan 6240 mg  312%  313.3 mg(50.2%6) - 159.9 1g(0.03%6)
Column 84 mg 0.43% 775 mg(90.7%) - 1225 pg(0.14%)
e
| L b
| I..I.I-:- FRATr ‘
‘ | ||
M B | ¥
] | |

I2Y Purification Kit Affinity Calumn

! MF/UF

| ki A

_62_



< 213} Ultrafiltrations 317|913 AA 2] SdAREH 537 7HX9) 2 GAE stepE =
Uy Table 2-163 o] F8#39 B} 8&49 w5 A8 AYS 93] 2dA=Z Uy
AR st WA G AH AES AAS7] 98 A-carrageenang A 2] (Step DI F
size’} 1 um¢$! filter paperE ©]-&3le] o] 3 (Step 2)3F vl A #o] 300 kDa$! membrane 2.
2 Ske]o el o] permeateF-#-3 retentateF-F-S Step 33 3-1F o] FEEE L Step 3
RS Al FxFgko] 50 kDagl membranc O 2 3h9]od 33l o] retentateFE3} permeated-H--2
Step 49 4-12 FE3}9 .

Sl gt specific IgY &S 4 23E Table 2-17°] yepldt). 7}
e vuwstd g o 25 A-carrageenans A 2|3k 2| e WA
ol 474 mg/mlZ ZAHEAI, F&H4ES 1 um filter2 dH &gk &
greFol 396 mg/mlz FHA¥ o] aFAke] wujdo] ok AAHNES & F
vt #estaat s WEEA7E Step 3ol EAE Aolwhe o dEl #x%F 300 kDa
membranes &3 Z oA @i ohgfo] Ao ARE ke AL U ST EAF
° I

300 kDa ©]de] EdEo] EA3= Step 3-1 F-EoA] &9d 3haFo] 13.16 mg/mlzZ F4 5
o o)
AN

of GEAFAE £ G Eo] Step 3-1o EATHE & F AT G o] Ao £}
A ¥ Step 39 AEFE 7HA AL Step 4, 4-1& FE3SHA 7] wiEel vpRvbAE G gEks
T F7F glsdth
Table 2-16. Step¥ W34 22 @A & Alx 2] A8 (Design 1)

Step 1 A-carrageenan * &

Step 2 1 pym filter® A= ¢

Step 3 300 K membrane®.Z UF, Permeate(Drain)

Step 3-1 300 K membrane . %= UF, Retentate

Step 4 Step 3 50 K membrane® = UF, Retentate

Step 4-1 Step 3% 50 K membrane®. = UF, Permeate(Drain)
Table 2-17. W3taka)] £ @A ¥ @z specific IgY §#(Design 1)

Al shek Specific IgY &H&F

Step 1 474 mg/ml 43.57 ng/ml

Step 2 3.96 mg/ml 34.43 ng/ml

Step 3 - -

Step 3-1 13.16 mg/ml -

Step 4 - 2.74 ug/ml

Step 4-1 - -
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4 W2 gpecific IgY ¢S W)W dhH W3 o 2 HE A-carrageenans A 2| 8le] #2]3
FEA &R specific IgY el 4357 ng/ml= FAHAI, FE&4E 1 um filter=2 A
5t & AMZ 9 gpecific IgY &EFo] 3443 pg/mlE ZAHo] filteringol] o) wholzdiul o}

3} YA SHHAES & F AT Step 3 o] FFH= AT A Ho 2 4

KeN
= 1
A el BEAol 7AEH A o} HolHE Ax Eilgon Ay BT Fon

upeba o AR AuE FE GEIFAVE FAFe] 300 kDagl membraneol At Ft F 33}
A Hes o = 9lloen, 300 kDa membrane S ® WEEA| KT} wEAe] A8 A AF AL
50 kDa membrane® 2 F3EA BT} A 22Le] &4-8 A ASte 50 kDadt 300 kDa Ake] o] &

Avrs A53E ¥ A4S 50 kDa =& 300 kDa ©]8te] &85 AAGY JIAE 53
= Aoz AQAES FA3A ). Ultrafiltration?] 53 Ad9 g848 1d3le] F B4

°] membrane & FA#o] 300 kDagl membranel. 2 A=A 3} T}

Z3} specific IgY FHES =43 7%4% Table 2—1901] et ivl Z; StepE 2 @z ghek
vk o = B E] A-carrageenans A7 & QAEZ A el Step 19] v g
o825y 12612 mg, YAEE & YEiQl Step 29 @
ﬂr. Size 5 um¢! filter2 o33+ A& Q] Step 39 @A ggfo] PR 1 g 7]
92.39 mg, size 1 um¢! filter= ]33+ Step 42] ¥ A ghako] 57143 mgl & =4A
. Aol 300 kDa%l membranes & 33FA] %38 retentate F-<1 Step 59 w3
1 g 7|22 784834 mg A% 2™, 300 kDa membranes & 343+ Step 6914
o] FheFo] UF Ho] AiuE AR FEohth

o2

I

El

ot ok

ﬂ Uz
—_

=

Foﬁﬂ?{}itﬂoﬁml
By
N
)

K
i ot
HE

N
ot
(o
jal
<1

StepE 2 specific IgY &S HlwstH W3 o2 H¥E A-carrageenans * ]
A el Step 19] specific IgY 28 E 1 gO ZHE 6459 ng, 94E# & A2l Step 29
specific IgY 9] ghaFo] 526.67 ugtE 53 A0} Size 5 um$! filter® o3 A5 <21 Step 3
9] specific IgY 9] gtaFo] 1P E 1 g 7|2 = 51413 pg, size 1 um$! filter® o] 33+ Step 4
2] specific IgY &raFo] 42187 nygl. &2 =A% At FxF5o] 300 kDa$l membraneg & 3}3}4
53t retentate H-#¢1 Step 59 specific IgY o] nPE 1 g 7|F2= 57520 mg =4H
2™, 300 kDa membranes &3 3 Step 69 A= specific Ig Y& $HeFo] 2432 ng= FA 5

AT,
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Table 2-18. Step™ W3Hald 2 dA o & A8 g e(Design 2)

Step 1 A-carrageenan @], 9441&7 A

Step 2 A-carrageenan * ], 94&E2 &

Step 3 5 um filter2 A3 g

Step 4 1 pm filter®= A= ¥

Step 5 300 K membrane . %= UF, Retentate

Step 6 300 K membrane®.Z UF, Permeate(Drain)

HH X HE AA7] dd Step 19 &
o2 Wl vekal X A& AAs A FEEA
17/% o}y

o A 3k specific IgYS] &

WA 3 specific IgY 9
44 529 Step 2%
7y 58.4%%F 0.0053% = =A
. 5 um®] filter2 A 23 Step 3-"4 A5 d GAe] vlE] wa A

dasle] Exe] @A o] filterE E3 Al AYE HFA specific IgY =S =27

ol 7t §lo] B3 EAE0] AATFY AAFIASS & 5 AATE 1 ime filterz A A 2]
A9 A Al nlE] @A gheko] thA] F7FSE Wb specific IgY e =27

o oft

FUIN [‘10
4> ot

=

KeN
=

Aasl filter AA g ok FFA o £Ho] dAHF WAIIEFES & F AT BAEH
300 kDa ©]4e] &2 Eo] &A43F= Step b= 158% %2 &L &S HIAY nFdE 1 go| @&
A pAlo] T85% R AL specific IgY HE AA S & & AAY. A 300 kDa vl
o] =<l Step 62 Step 5% F&S H|=TA W T WA E Ao gl specific

IgY= &% EA48s & 5 At

T A GBGA B

to 2
[
o

upe} A Ultrafiltration 2 ©]-&3fe] w3t o]'xﬂ%
et doll EofglojA] AlAE kS W

glgforet Aoz AlmArh w3k g 53aAts)
A Al o] arEEfofgttt.

31#H 3% membranes A

Table 2-19. W&aA] 2 @A ¥ G2 specific IgY & (Design 2)
PR 1g 7E TE& o gk Specific IgY &%
Step 1 51.00% 126.12 mg(12.6%) 64.59 ug(0.006%6)
Step 2 3.42% 584.44 mg(58.4%%) 526.67 ug(0.053%)
Step 3 3.50% 492.39 mg(49.296) 514.13 ug(0.051%6)
Step 4 3.46% 571.43 mg(57.196) 421.98 ug(0.042%%)
Step 5 1.85% 784.84 mg(78.5%) 575.20 ug(0.058%)
Step 6 1.48% - 24.32 ug(0.0029)
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5. sule] AE o) vl

2 A5 B8 ALe d-delmuty Jd3eA s s -daury F3hekA] AEe] Hvt
o vlawste] AFrbsd, 7leAdAY S8 Hrkstad vk & ¢ %—@ﬂiﬂ—}ﬂ w33 A
AEL d2o JHFAC GArolA &eo] " E ZHolE; 3 ARt Ao F
of W} o] IHF FHdolES W&o dHXRE B WA AFEES FATE W o
EZ AlgtololstE ofE o] glo] oy AES 2ol g 5 gt 42 GAFY] F-Ee
e WA= H pylori urcaseE TP oz 3ol A E monoclonal WA ZA A
7h7F AAEAR] 1 unit o] Fel#tal FA S Al Eolt

A g GEAE o 23 ko] fFAoR 4L WAy y g AoE 14
HE 5 3F Fo F#A% Agds AMESAT HA g FEEA e A2 AE] FEEA
T edd Yoz dAHEsta 22 standard9t 7oA Ao ofyel 7 WO

Aefgto g iy dggAe] Few HEE LHHOEE—H T a3 AP sFe
DWE H7peh & 2 gsketa wage) Ade AAs] e8] G A= 499 0.19% A
Aol A %

lg

—carrageenan= 3 7}3te] 303 Ao A . 5000 rpmel x
A S 3438 & Whatman No. 2 filter paperS o] &3} o 3}
F H st Ao ARSI T

Fwi X
o
£
i
2
o
<)
n
ol
ki
of f

(2) Specific F3aA A71=5A

AE FFFA AE Aol AR plates AlES Wol ofgfol A2 WWo® ELISAE +3
i

Purified chicken IgYE 25, 12.5, 6.25, 3.125 ¥ 1.563 ng/ml7} %% PBS-T buffer® &4 &}
Atk A7 g 2 dE AFEE Anti-H pylori IgY AAE A8 w7 HEE SAHOR
3|3t ZEolE wid, s AujSe] we}l purified chicken IgY 3|43 7} A&S well
9100 pl® 2e F 37CoA 1417 ¥F3-Al At} Blank wellell 3= PBS-T bufferE ¥ ¢lv) vk
S A171 96 well plateE PBS-T buffer® well ¥ 200 ul 2 53 washingd} %t} Anti-chicken
IgY PeroxidaseE PBS-T bufferel] 3243te] well B 100 ul 2 ¥ 3 37CelA 143+ wh&
A A we-A171 96 well plateE PBS-T buffer® well ¥ 200 ul # 53 washing3}%ith. o
-Phenylenediamine-& 7] d o= ALE3Fe] well B 100 ul 2 2L & ¢Fujgs T2
Zp3gate] 25CAA 2083 dHSAI AT 3 N HeSOE well B 100 pl & o w8 A2 A 7]
5 492 nm, 620 nmolA OD#S S=A3FA T ZF welle] ODZFtel Blank well® OD#s 273}
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At Purified chicken IgY 25, 12,5, 6.25, 3.125, 1.563 ng/ml & %2 OD# o=

191tk Sample®) 7+ 84ele] ODFLO. 25 standard AU L o] &3ko] o1

S

ARG A4

K

il

i

peae.

S

Table 2-20°] AlA]

o]
A

al

#l

= 3L
= X

It 35.75 ng, 0.004%

3

b2

1 g& 7|Fo0=2

= 3L
= X

7t 1.39 mg/g, 0.140%

3

b2

1l g 7|Fo=

-
1.

8
B

o
B4

o}
e

=)
M
o
of
o

~
;oo

R

.

5%
R

H
K

o
o

R

o}
3

o}

A

0

;oo
[0

4

B

I

o

1

pul

ojy

0
=0

A

R

+

—

O

28Ta AR

3
=

7}

A4 specific IgY &= v

Table 2-20. A 72

;Oﬂ

Specific IgY

(Anti-H. pylori Urease IgY)

(Anti-H. pylori IgY)

N
o) o o b
g & § 8§
0 bx o b=
Ny M
— o~ o
B0 B0 o
™~ ™~ ™~ ™~
o) o0 bl W
= = =
0 0O =
L Q@ ~
QO o3 b= o
M M ;™

— N o <

1.39 mg/g

35.75 ug/g

It

=0

j2)

X

J7Fo] A %3l¥ purified chicken IgY S

Pt A% $%+ 10 mg/mlZ DW 1 ml= 3t

S

s

to] standard= AF&

S

79)

,ﬂl

0

x
o

s S 2

validation
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B g Bstglon, BolaAl #Y AFEAL ELISAE o §3ke] ofzgh 2 wHe

st

® Plate &V
0.05 M coating buffer(pll 9.6)% anti—chicken IgY<e} &9 H. pylori(whole cel)E g4
anti—chicken IgYE ELISA-& 96 well plateo] well & 100 pl 2 23 4To]A] O/N&AT}. =
B 5 96 well plateE PBS-T huffer® well & 200 ul 2 13 washing3}3ith. 3% BSAE well
T 150 ul A €& 5 37ColA 147t blocking3d ¥ PBS-T buffer? well 3 200 ul 2 53]
washing 3} 3. t}.

® Standard Y|
Purified chicken IgYE 25, 12.5, 6.25, 3.125 ¥ 1.563 ng/ml7} %% PBS-T buffer® & 43+

® Sample 4]

HAg A Fas W g Ry FEe & Wae] Ay FaFe] DWE HUlste] & E3eh
< Aek 4¥]9] 0.19% A-carrageenang H7}ake] 308-7F A2 A3l 5000 rpmol
] Zol AR F AT RS 343e] Whatman No. 2 filter paper® o] &3to] of 3}
oytel-g AMEZ ALY AES PBS-T buffer2 23 %74 38 oz 343

Plate ¥ ¥, & uj<=o wte} purified chicken IgY 3|4 43t 7} AZS well B 100 ul A 92
5 37CAA 1A1F vkSAF T Blank wellol = PBS-T bufferE 2tk W27 96 well
plateE PBS-T buffer®= well ¥ 200 ul 2 53] washingd % Anti-chicken IgY peroxidase
conjugate® PBS-T buffero] 343t well B 100 ul & 2L 3 37CoAA 1417+ ¥-&-A1A
th. HkE A7l 96 well plateE PBS-T buffer® well & 200 pl # 53 washing3d}al
-Phenylenediamine-& T2 7] @ o= Alg3slo] well B 100 ul & 2L § &Fw
AFgske] 25Col Al 203F REGAIHTE 3 N HoSOLE well & 100 ul A @ ar WA-g AXA71
< 492 nm, 620 nmol A OD#ES FH43A T ZF welle] ODFLel Blank well®] OD#& #F3t3}
9t} Purified chicken IgY 25, 12.5, 6.25, 3.125, 1.563 ng/ml &%2 OD# o =FH 2449
AZFAE AT Sampled Zb 34 ele] OD# O ZFH standard A4S o] &34
specific IgY 9] 3 4FE3s9H

ﬁ;
ol
1S

S S

33k A (specific IgY) 3 AR purified chicken IgY ¥ %¥ ODF2
sEHAE A F 1 vx w9 lelA standard curveE 2 3FAATH

o
Standard curve: 7} 5@ 7 guliile] HF X2 AAE g ZAASI 09904 gl



3l v}, Standard(purified chicken IgY)e] 3¢l anti-chicken IgY e} -3 e] 7utEy 3kalA)
3¢ H. pylori(whole cel)E 722 vEE 722 ZdolE coatingdlal =4 3} #}3}

0

g-dlg) mube] W3kab A A A S standard(purified chicken IgY)® S U3 Zdo A =AH 3}

A Al AT F de AE HUg FolaA ATk Ed w A Al blanke}

negative control® W FeHA Z& ZA(F) dRtTE O] A3, A AgAHS g
Z

1 O =2 =
o13}7] Y&l &ae &l A+ reference samples 7o) =433

ﬁrlrﬁ

N' my

Wol 717 Hore] 4 e =A A= Table 2-213% 2} Anti-H. pylori IeYE 93 1 ¢
Qrell g SolgAle oz yehiglon, A & A A Ao Sol3A

F2 A3} F7hsth AFAA 6666 ng/go® AnAE deisich o = 5
o] BAl Frepel wastth 33 Wel o] o] thA 6329 ug/e7hH F7HsHA ok F7 booster @
o) glo) A% Fol WA A&FAT W AT HHA 970 2350 ng/e) FHL
EFRGTE WeishalA ge 2o(F) Aniwre] BolPAE 2 ug/g o5 FEL MLk

1A d ol -zt WG3etA A7 A A Vo R ASE 1 unitd 2xpd % B4R
WAt 5 1 unitell siFshE 11/1593 Hdede] G A& vawstax EolghA ks 4
2 B4 3 A3 113 % 1 wnity EoldA= W3k 7S 416 ng/g, 239 % 1 unite] Eo)dt
A= 48 71 392 ug/ge S YE B8k FAE WA wEbs] FAY S vE
W e e AR AR wmite.2 97 FAE YEhdle 97 ARG FAS A3E 19
a, E 7 AN B A AR o] et Wil SoldA 244 2EMOoE A
&7t Aole} Atsdrt
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Table 2-21. 9 137+ #t A & 54

Anti-H. pylori IgY

Date Week Note
(ug/g)
11/15 1.5 3.92
11/18 2.0 14.05 2nd immunization
11/22 2.5 14.47
11/25 3.0 31.04
11/29 35 36.19
12/02 4.0 66.66 3rd immunization
12/06 45 31.65
12/09 5.0 27.67
12/13 5.5 56.83
12/16 6.0 63.29
12/20 6.5 43.57
12/23 7.0 45.34
12/27 75 43.22
12/30 8.0 25.59
01/03 8.5 39.56
01/06 9.0 23.59

7 AFEAY) e § DAY GFIA FFRA
AR R

AEY AFol Hrtel - auty G A e e e FeA FAstax FEEA
7F A7 9+, yvogurt, EZ7), soft candy, tablets o}#fe} #& "W oz ELISAE o] &3}
oq 6]—3:‘9_. .Z;(‘] o]— T:I—

) Egﬂ o] = _7,:13]

0.05 M coating buffer(pH 9.6)Z anti—chicken IgY <} & H.pylori{whole cel)E 3]4] 3k —?
anti—chicken IgYE ELISAE 96 well plateo] well B 100 ul & 23 4Tol4 O/NgH. =
BHH 96 well plateE PBS-T buffer= well ¥ 200 pl 2 13] washingdlt % 3% BSAE well
g 150 pl A ¥ 5 37CoA 147 blockingdF 9t Blockingdt 96 well plateE PBS-T
buffer® well ¥ 200 ul 2 53] washing 3} %3 th.
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® Standard 4]
Purified chicken IgYE 25, 12.5, 6.25, 3.125 ¥ 1563 ng/ml7} ¥ %% PBS-T buffer= 343}
T

® Sample 4]
HAgoziy gAY e d&E Wdo=ziy FEd & kg
DWE #H7}sk & & &3k3l3 U3k % A-carrageenan< A 7}38}

of A=A A TE 5000 rpmel Al 15 i AEdE 348 F Whatman
filter paperE ©]-&3to] of#}gk & oyl HAe AEE sheivt kA

27], soft candy, tablet2 7t 1 g® PBS-T buffer 9 mlel
< 3000 rpmeoll A 108 &<t A Fe s
st Aeds AEFE ANt HEEA
buffer 9 mlell &4 3Fe] 7337 voltexingdt & MAZ= ALE

S

g4 3e] 37CelA 1417 &3
7F2 10,000 rpmel A 287 94
, RAEE 72 1 ml & PBS-T
%

=

o X3y

ZYolE w4, sdujgo Wl purified chicken IgY &4 f3t 7 AZES well B 100 pl 2
Qo & 37CoA 147 w&Al A} Blank wellol= PBS-T buffers ¥ it} ‘%‘l%’\]ﬂ 96
well plateE PBS-T bhuffer® well ¥ 200 ul 2 53] washingdt 5 Anti-chicken IgY
Peroxidase conjugateS PBS-T buffere] 3]43}e] well & 100 ul 2 2 3 37TCoA 147
WS- A 7 WES-A) 7] 96 well plateE PBS-T buffer® well & 200 nl 2 53] washing3t 5
o-Phenylenediamine-& 7] @ ooz ALE3lo] well T 100 ul A ¥ & dFvjEy sd=
ZF33ke] 25C ol A 2083F RESAIHTE 3 N HoSOE well & 100 ul A @5 W28 H XA 71
%5 492 nm, 620 nmoll A OD#t-e =43t th 2 well®] OD4tel Blank welle] OD#Fe 2333}
9t} Purified chicken IgY 25, 12.5, 6.25, 3.125, 1.563 ng/ml &%2 OD# o =FH 2449
AEAE 29t Sampled ZF 34 9e] ODFOZRE standard AHEAE o] &35}
specific IgY 9] &S AFE3}9) v}

Ol
L

iy
&
ih)
o

do

, yogurt, EZ7], soft candy, tablete] A|FH EAo] WagA o] F3Fs F=A Eoln7]
P AGE R -y sty G A E HUbste] Bold A FeFe S43% A3 Table 23
A Al A WA E o R o]l SAstY TS vustilth tlxa

ol &A Shako] 247 ug/mLgl Al v]3], ¢+ 2.10 ug/mL, yvogurty 1.63 ug/mL, EZ

= 3.22 ug/mL, soft candy® 2.00 ug/mL, Z2¥] 3l tablet< 2.66 ug/mL-S YWERHRAC. o]

yogurt®] Eo|3A ko]l 163 ug/mLE Fko]l 7P WA HEHAL a3 v astsd

W 66%= - 2 HEde HAvh 9 soft candys= b 85%9 81% = ofzhel

AEFe HHa, EZ7|9 tablet2 ZH7F 130%%F 108% = WKt ©] =4 v oF7ke] 4
s oy vk G A s AdlstA = U

:Cn)L_'4
N

rilmm

»

Nl wod o
N
g
i)

o B e O{N
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o el
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Ao Holu,

)

A Aol 9

i3

_?4

T}

R
o)

o

WA RS Table 2-220] YeERUSI o A

[e]
A @t} Yogurtoll A/l 7Y & dEke B

ojy

o 1=

el

1 7d 3t

3|

AEe] &

i3

Ao Ve ®

A
o

=T O
&

%

I

o

o

=17

o e}

A Al inhibitorZ 2}

_ZTI

=7

J 7

R

)

hoa
T

A7b AAhE Al

)

24

Table 2-22. A3

;Oﬂ

Specific IgY

2.47 ng/ml
2.10 ug/ml(85%)
1.63 1ug/ml(66%)
3.22 1ng/ml(130%)
2.00 ug/ml(81%)
2.66 1g/ml(108%)

Control

ail
Yogurt
EZ7
Soft candy

Tablet

T}

Table 2-23. A3

Ingredients

oF
o

Yogurt

0

e

oM

EzY

Soft candy

Tablet
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o
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b A 2
gaeaute w3 ggugel tistel ARune AYAe QFeha obdg g Wy
of et RS AW, AA4 BAAY elm JFRA L AAY FAADS B
.

0.05 M coating buffer(pll 9.6)% anti—chicken IgYZE 3&]43}a. 843t anti-chicken IgYE
ELISA-E 96 well plateo] well & 100 ul & 2 % 4ToA O/NEAT. ZHHA 96 well
plateE PBS-T buffer2 well & 200 nl 2 1% washing3}3 vt} 3% BSAE well & 150 ul 4
Yo 5 37CoA] 1417k blocking3t 5 96 well plateZ PBS-T buffer2 well 3 200 ul 2 5
%] washing3}$3 v}, Purified chicken IgYE 400, 200, 100, 50, 25, 125, 6.25, 3.125, 1.563 %
0.781 ng/ml7} ¥ %% PBS-T buffer2 3435 5 ZdolE ujd, s dujse] we} purified
chicken IgY 34 HE well @ 100 pl® 28 3 37CoA 127 ¥-&A1 AT} Blank wellol &=
PBS-T bufferE 2t} ¥F3A17l 96 well plateE PBS-T buffer® well B 200 ul & 53
washing 8} 1 t}. Anti—chicken IgY Peroxidase conjugateE PBS-T bufferel 3]23}o] well B
100 ul 2 ¥ &, 37ColA 1A vkeA v w2121 96 well plateE PBS-T bufferz
well & 200 pl 2 53] washingd}91t}. o-Phenylenediamines WA 7] Aoz AL&3lo] well
T 100 ul A ¥e F EFuE SYRE AFEste] 25TalA 2083 v AT 3 N HoS0.E
well B 100 pl A Y TS AXAIZI & 492 nm, 620 nmelA OD#HS SAHAN o 7}
welle] OD#tel Blank well?] ODzke 243tk 24 5 X2 purified chicken IgY 2] ODztel
Hits 73t AFAE AT o] a2z E VFEeE 3 2O%SE T8k ZAAST
099 o] ¥l Hasws Hausrke WUE 33

(2) AXAd A7

o R B

AM A B

I Y T

2,

| B3 A

o

Jo oleish g o WMo NS AWt

d

@ 0.05 M coating buffer(pH 9.6)% anti—chicken IgYE 3|43} 31t}

@ 343 anti-chicken Ig YE ELISAE 96 well plated] well & 100 ul 2 231 4T A
O/N3} 3 .

@ #ZHF 96 well plates PBS-T buffer= well & 200 ul 2 13] washing3} 3t}

@ 3% BSAE well B 150 nl & €& $ 37CollAl 1712} blocking 3} 1t}

® Blocking 3+ 96 well plateE PBS-T buffer= well & 200 ul 2 53%] washing3} 3t}

® Purified chicken IgYE 25, 125, 6.25, 3.125 ¥ 1.563 ng/ml7} ¥ %% PBS-T buffer® 3
A8kt

@ Plate ¥, 3| ujgo] we} purified chicken IgY 3A RS well B 100 ul 2 2o 3 3
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7CAA 1A ¥Eg-AlH T Blank wellol = PBS-T bufferE = lth

® w217l 96 well plateE PBS-T buffer® well B 200 ul 2 53] washing 3} %t}

@ Anti-chicken IgY Peroxidase conjugateE PBS-T bufferel] 343}e] well B 100 ul 2 ¥
5, 37ColA 1Az wh&AF v}

WAl 71 96 well plateE PBS-T buffer® well B 200 ul 2 53] washing 3} %t}
o-Phenylenediamine-2 WA 7]z o 2 /\}30}04 well B 100 ul & ¥& & dZ2nF 3¢
Apagate] 25T oAl 20:-3F W8 A1 Z v

@ 3 N H:SOE well B 100 pl® Wi @8 A2 A7l $ 492 nm, 620 nmol A ODZte =
Akt

@ 7} well9] ODztell Blank well®] ODgbs 2F333} % ol

@ 7} 5x9 purified chicken IgY 2l OD3te] Hit-S Fate] AHAS 2HA 9.

B oA 2As AzEdozRE Z w%° purified chicken IgYe OD#t H x| Z2H¥H 7+
TN purified chicken IgY ¥ %Z AF&31% T

Zb oo ASFA el ol B4 wiol E HexE ekl

W@@r‘lo

Pr(

3) AFTA 2 AAAY AFTAE

Ao gz 2 fAFdoA HA FE0.563 ng/mDE X 371#] HE(1.563, 3.125,
6.25 ng/mD¢ A7FE 53] FA38laL, 2€3F 33| FIF A skl ARFSAX A A A H
AEAAE glstArt

0.05 M coating buffer(pl 9.6)% anti—chicken IgYE 343 5 ELISAE 96 well platel
well & 100 ul 2 ¥ 3L 4Co A O/N3FEH. TR A 96 well platea PBS-T buffer= well %
200 ul A 13] washingdt % 3% BSAE well B 150 pul® €2 5 37Tl A 1A%}t blocking 3}t

%t} Blockingdlh 96 well plateE PBS-T buffer® well & 200 ul # 53] washing 3} 1t}

Purified chicken IgYE 25, 12,5, 6.25, 3.125 ¥ 1.563 ng/ml7} %= PBS-T buffer= &4 3k
5 ZdolE w4, g ufo wE}t purified chicken IgY &2 well B 100 ul & ¥ %,
37ColA 1A17F vk Al HTE Blank wellol = PBS-T buffers ¥ tl 9H-8-A171 96 well plate
£ PBS-T buffer®2 well ¥ 200 ul # 53] washingd} %t} Anti-chicken IgY Peroxidase
conjugateE PBS-T bufferel] 3213l well & 100 ul & 22 %, 37CAA 1A7F 9217
th ¥kEA17l 96 well plateE PBS-T huffer® well & 200 pl 2 53 washing 3} 3t}
-Phenylenediamine-& 27| @R oz Al&slo] well & 100 ul A ¥ § &Fv|F
A3ske] 25Tl A 208-7F WA TE 3 N HeSO4E well B 100 1l 4 230 248 A
< 492 nm, 620 nmol A OD#ts =433 7 welle] OD#el Blank well®] OD3t& =
vt} Z} 559 purified chicken IgY 9 OD#tel Hirs F3le] A#AS 243819

_

154

o

Ol
@y oo

NS }01'
>

]_

el A sk AFHozFY 7 5 e purified chicken IgY 31494 OD% H#A =5
7} 5% 9] purified chicken IgY 3|4} =& AlZslo] 7z} o] =2 Fre) o|E4
ko Wg Hoieas gk



AeFermye] AL 98 purified chicken IgYS 400 ng/mlol A58 0.7817F4 10949 &
L2 3Astar Aol OD#be FAste] A=Ads A AFASE 78 & Z2AAFI)

29 Husgxo HIAE 7319t} Purified chicken IgYE 7z} w2
ELISAE o]&3}o] OD#s =A% 23 Fig. 2-163 24t} 0.781-400 ng/ml H$1e ZAA
T 0.77(Fig. 16, A), 0.781-200 ng/ml %9 A A +F+= 0.83(Fig. 16, B), 0.781-100 ng/ml
Heel AAASG= 095(Fig. 16, C), 0.781-50 ng/ml W9 ZAAAGT+= 0.93(TFig. 16, D),
0.781-25 ng/ml W ¢l el ZAAFE 099(TFig. 16, E)ollth 0.781-25 ng/ml WA AAA S
7F 0990 A ut AMEE Holy] 98] 1.563-25 ng/ml W7 FZFolg Ayl FEHE
1.563-25 ng/ml= 2 A3} At}

A. 0.781-400 ng/mLel A1) 274

Y55 ]

. 078l 13  312H 625 125 s} 90 100 200 400
(ng/mL)

OD%x 0062 0089 0152 0209 0474 0815 1316 1882 2308 258

ARAR 077

35

y = 0.0065x + 0.46938
3.0 R*=077
3
0 100 200 300 400 500

Conc. (ng/mL)
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B. 0.781-200 ng/mLel A1) A4

IsYs& _
‘ 078l 13 312H 625 125 s} 90 100 200
(ng/mL)
OD#x 0062 0089 0152 0209 0474 0815 1316 1882 2308

ARAR 083

3.0

y=00117x+0.2968
25 R* =0.88
s
o 50 100 150 200 250

Conc. (ng/mL)
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C. 0.781-100 ng/mLelA1¢] 214

IgY 55 _
_ 0.781 1.963 3125 6.25 125 20 0 100
(ng/mL)
OD#t 0.052 0.089 0.152 0.269 0474 0.815 1.315 1.832
ARA T 0%
25
y= 0.0187x+0.1641
20 R*=095
&
15
a
o
10
0.5
0.0
0 20 a0 60 80 100 120

Conc. (ng/mL)
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D. 0.781-50 ng/mLoll A €] #4173

leYs % _
_ 0.781 1.263 3125 6.25 125 20 20
(ng/mL)
OD3t 0.052 0.089 0152 0.269 0474 0815 1.315
BARAS 08
16
i ¥y =00257x+0.0877
' R =098 >
e
10
|
o 0.8
0.6
0.4
0.2
0.0
0 10 20 30 40 50 B0
Conc. (ng/mL)

_78_



E. 0.781-25 ng/mLell A ¢] 244

IsYs&
(ng/mL)

OD3#k 0.062 0.029 0.152 0.269 0474 0.815
ARAF 09

0.781 1.963 3125 6.25 125 »

0.9

v =0.0313x+0.0511
R: =099

0.8
0.7
0.5
0.5

0.D

0.4
0.3
0.2
0.1

0.0
o 5 10 15 20 25 30

Conc. (ng/mL)

Fig. 2-16. 7 5= WolelAel 21y

(2) AR AFA?

aci

ol A AAT Aesx: WSl 25 ng/ml, 125 ng/ml, 6.25 ng/ml, 3.125 ng/ml, 1563 ng/ml
=9 purified chicken IgYE Z438lo] & OD%}QEE—H AGAL ZAsle] A=z o
|24 s & vuste] Aiexs 73 & A4S st shaavh A oxts 7
Ty o224 Hnuiu] HA BTN 80-120% o], 1 9 B EoAE 85-115% o|ulel A A
& H7hskelv

rO
off
=L

E Ao Aol AAASFTT 09901 4US &
o] AthextE ArE3 Ay Table 2-24.9F %
£ 1.393 ng/mlE Ao xkE 89.2%= el E ¢,

> ”HN'

O



2 9] 3125 ng/mle] AF5A H& 3.068 ng/ml, HeAkE 98.2%, 6.25 ng/mle] AFHA H
T2 6402 ng/ml, 22+ 102.4%, 125 ng/mle] HS5A HetS 12692 ng/ml, H S 4}+=
101.5%, 25 ng/mle] HASA w2 24.887 ng/ml, Hth e x= 99.6%6= &)= ST,

upeba] A G A Eol Ao Al AH el 80-120% H 1 9 FEA L F s e
¢l 85-115%F =57 "Estalon, oA whet AS5XA e AdAdo] AFsirke Aol el
H A
Table 2-24. 1.563-25 ng/mlol| A 2] o] &4 T AZHA w2l Al ez}
o] & A .
=43 1.563 3.125 6.25 125 25 A AR
(ng/mL)
1 1.363 3.224 6.451 12.439 20.026 0.999
2 1.403 3.156 6.500 12.377 25.006 0.999
3 1.527 2.857 6.744 12.320 25.031 0.999
Al &2 4 1.362 2984 6.707 12.452 24.952 0.999
(ng/mL) 0 1.281 2.844 6.209 13.541 24.502 0.996
6 1.317 3.242 6.161 12.870 24.816 0.999
7 1.570 3.322 2.783 12.834 24.918 0.999
8 1.324 2913 6.663 12.701 24.841 0.999
¥t (ng/mL) 1.393 3.068 6.402 12.692 24.887
Al 2.z 89.2% 98.2% 102.4% 101.5% 99.6%

HAEEE £33 371#] %<2 1563, 3.125, 6.25 ng/mle] purified chicken IgYE 1¥ 7} 53]

384 F7t BAsle] AU, Az AR ALAES =AsATt HAEE(1.563
ng/mbel L, A7+ AAL A2 A 80-120% o, A, U7+ AAAL WMEASF 20% v
qholl A} ket lar, 1 9 wke] A, dzF A A} 85-115% o, ¥, 43+ A
15% m]gtoll Al 7} } ATt

i)
oX,

lo
E J
offt
)
5

7.34%01H, A A=
2ol 2Ah 80-120%, A, A3
g7dol AU

AERFAA 7 Ay Al AeAE 9217%, WEAles
17%, MEAFTE 722% = A=A A 3 §HL0 I,
HEA 20% vk o] o] e uERH A RFRAIA o A ¢

dob gl

ol e

Sk 3125 ng/ml = WalAe dul AUl A= 102.64%, ¥ AT 5.52%°]8, A1t A



) 8. 2F= 102,649, WA= 4.74% = YEFYEA, 6.25 ng/mL 559 A= Ll oA}
= 101.97%, W-sA g+ 5.23%0°|H, 47t ozt 10256%, WE AT 3.81%= e A
Zal A 2] S g9l AU, A7 Ao} 85-115%, YW, Y7 ¥ME A4 15% w9k o] #t
S YER Ju, 43 A, Addo] gl At (Table 2-25).
Table 2-25. HA 5% 23 374 %9 U, &3t Al W5 A5
A Y ore =4 3 1.563 3.125 6.25
E}\ = -é—;( 3] 4= -’_ . .
(ng/mL) e 0
1 1.37 3.04 6.39
o 2 1.35 3.02 542
2 2]
3 1.63 3.37 6.90
(ng/mL)
. 4 1.60 3.09 6.11
19 =}
5 1.32 2.76 6.21
3t 1.45 3.06 6.21
A Ao 2 =} 93.06% 97.79% 99.30%%
A WA 10.21%6 7.11% 8.61%
o 1 151 3.28 6.38
2 2]
2 1.44 3.35 6.38
(ng/mL)
. 3 1.66 3.45 6.75
294
3t 154 3.36 6.50
A Ao 2 =} 98.32% 107.52% 104.05%%
A WA 7.31% 2.54% 3.28%
o 1 1.27 341 6.69
2 2]
2 1.33 2.97 6.24
(ng/mL)
. 3 1.39 3.24 6.30
3Y =)
3t 1.33 3.21 6.41
A Ao 2 =} 85.12% 102.61% 102.56%
A WA 4.51% 6.92% 3.81%
39 Hat 1.44 3.21 6.37
397 At A ZHA] 2 =} 92.17% 102.64% 101.97%
AW S AIS 1.22% 4.74% 2.39%
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(1) =z AR wi= UltrafiltrationS o] &3 A 5=

FAY W] Wk A ARG A AT Y8 A-carrageenans X #] 3 3 size’} 1 um

¢l filter paperZ o|&3le] o F}EArf. EAwo] 300 kDa$l membrancl & 3H2] o] 343}

|
filterg & ¥3H(drain) F&H-& Fo} thA] #AEo] 50 kDa®l membranc .2 &2 of |3}
filterE B 3A 53 3o (permeate)S & 53T}

UFE E3l9 v5¥ W39e SDS-PAGEE F3tol AA oF-E 218ttt 41 0.75mm
F &S ¥7]9] casting standel]l ZH3 F separating gel solutione 13% & %% FH| 3T}
(Table 2-26).

Table 2-26. Recipe for polyacrylamide separating gel(Unit: ml)

Final acrylamide concentration in the separating gel(%6)

Stock solution 50 60 70 75 80 90 100 120 130 150

30% acrylamide/

0.8% bisacrylamide
4x Tris—HCL/SDS,

pHB.8
H20 87 82 775 750 725 675 625 525 475 375

1096 ammonium

250 300 350 375 400 450 500 600 650 750

375 375 375 37 375 375 375 375 375 375

005 005 005 005 005 005 005 005 005 005
persulfate

TEMED 001 001 001 001 001 001 001 001 001 001

A A spacerd] Combs 2 JeoA 1 cm "HEF-# Z sl=Ei combhE AAL &
separating gels Pasteur pipettes ©| 83l A FE7FX] B3 H.O-saturated isobutyl
alcohol & gelflZ Fol AZIEZE AA3] Fo] oA gel& ZFHUT Gelo] =oW
H;O-saturated isobutyl alcohols Wz} We]al, 1x Tris-HCI/SDS, pH 88 &4 o =z si¢uar,
stacking gel solutione Pasteur pipete ©|&3}l9] separate gel 91 w2 #A71A] H3 combE
718 A =3 Stacking gele]l =& W 7hA] AEoA] 30-45% HAIATE @A ARE
3ol ¥ E 23 9= AZS 6x SDS/sample bufferE AF&3le] 6:12 343 & screw-cap
microcentrifuge tubed] Ho} 100TCol| A 533 HFHTE gel®] combE gelo] RojA| A LA =
A~ A AAZE dar, 1x SDS/electrophoresis buffer® 370} ¥l Gelo] =2 Chamberel
gels 231l chamberel] 1x SDS/electrophoresis bufferZ 2] th. Wellel samples 24 &
loading 3} 3, gel#o] 9+A%] =2 w7hx] chambero] 1x SDS/electrophoresis buffer® %
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geldol| A gels& A AHA B3 5 gels ZetAE &7)o ©o} staining 2 destaining
3te] bandE ##3F U}

L5 S - 2

oA A ALg3 Ay xR oz Ae S Ultrafiltrations AX 535S 3 W3halA|
E Abgstalon, X0 =M N-carrageenans A & W3he] AAWE A A o m
W E 319t IgY 2 heavy chain¥ light chaing +2317] $3] #% &4 5&87F &9 F
glom, ol=2 Q& ZWReA AA B IgY H-$ band &l heavy chain® light chain

Nz AREA oA sleojof 3t} a2 W 731117} A o] Fof A% gko} band

7 wol yetu=d nl3] UFE &l AAS JFatie] 49 vlwad 71t &89 2E 3
elsk 4 2}9}3} w3l IgY9 size= heavy chain®] 75 kDa, light chain®| 35 kDa <14, light
chaine] z#3sly UFE &3k ‘ﬁ%‘f"”ﬂ]ﬂ et 2 FAE HAFAT Figels A%FH

size marker, U3+, UFs 343k W3l Fo]th(Fig. 2-17).

Fig. 2-17. SDS-PAGEE %% UF AAF<
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. A9 A%

a7z e A@A Atde 3 dAE AR Table 3-29F 2tk Wy 7|3

Table 3-2. The status of birth rate and mortality rate of test group

Week Birth rate Mortality rate

1 _ _

9 _ _

3 18.6 /day(92.9%) 0 /day(0%)
4 18.4 /day(92.0%) 0 /day(0%)
5 18.0 /day(90.0%) 0 /day(0%)
6 18.9 /day(94.3%) 0 /day(0%)
7 18.7 /day(93.4%) 0 /day(0%)
8 18.9 /day(94.3%) 0 /day(0%)
9 18.7 /day(93.4%) 0 /day(0%)
10 18.6 /day(92.9%) 0 /day(0%)
11 18.3 /day(91.4%) 0 /day(0%)
12 18.3 /day(91.4%) 0 /day(0%)

22A% WA glFAEe 98 AREE 2005 o] AbEAe] iteg 9 HAEE W
713F w9k FAESinh WY 73k Feke Ad@Awe] Ade 3% AAE &2 Table 3-33%
2k WAt bR oF 88%, WA #HAbE S oF 2%= FlH At
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Table 3-3. W70 B 2005 AT HBE % ANE AT
S = yas
e A WAE FENAE
2010/11/04 48-7 200 0.000 0.000 86.99
2010/11/05 49-1 199 1 0.500 0.500 86.39
2010/11/06 49-2 199 0.000 0.500 86.62
2010/11/07 49-3 199 0.000 0.500 87.45
2010/11/08 49-4 199 0.000 0.500 86.92
2010/11/09 49-5 199 0.000 0.500 86.71
2010/11/10 49-6 199 0.000 0.500 87.46
2010/11/11 49-7 199 0.000 0.500 86.49
2010/11/12 o0-1 199 0.000 0.500 87.24
2010/11/13 o0-2 199 0.000 0.500 87.30
2010/11/14 o0-3 199 0.000 0.500 87.26
2010/11/15 o0-4 199 0.000 0.500 86.62
2010/11/16 20-5 199 0.000 0.500 86.93
2010/11/17 o0-6 199 0.000 0.500 87.41
2010/11/18 o0-7 199 0.000 0.500 87.55
2010/11/19 ol-1 199 0.000 0.500 88.29
2010/11/20 ol-2 199 0.000 0.500 88.15
2010/11/21 o1-3 198 1 0.503 1.003 87.85
2010/11/22 ol-4 198 0.000 1.003 88.24
2010/11/23 ol-5 198 0.000 1.003 88.27
2010/11/24 ol-6 198 0.000 1.003 88.30
2010/11/25 o1-7 198 0.000 1.003 88.61
2010/11/26 02-1 198 0.000 1.003 88.47
2010/11/27 02-2 198 0.000 1.003 88.77
2010/11/28 02-3 198 0.000 1.003 87.41
2010/11/29 02-4 198 0.000 1.003 89.70
2010/11/30 02-5 198 0.000 1.003 89.03
2010/12/01 02-6 198 0.000 1.003 89.15
2010/12/02 02-7 198 0.000 1.003 89.00
2010/12/03 03-1 198 0.000 1.003 89.72
2010/12/04 03-2 198 0.000 1.003 88.97
2010/12/05 03-3 198 0.000 1.003 88.99
2010/12/06 03-4 198 0.000 1.003 88.75
2010/12/07 03-5 198 0.000 1.003 89.29
2010/12/08 03-6 198 0.000 1.003 89.32
2010/12/09 03-7 197 1 0.505 1.508 88.65
2010/12/10 o4-1 197 0.000 1.508 88.68
2010/12/11 o4-2 197 0.000 1.508 87.32
2010/12/12 o4-3 197 0.000 1.508 88.32
2010/12/13 o4-4 197 0.000 1.508 88.52
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Table 3-2. (Continued)

= &l

== o]
TR s g ane vanas EE
2010/12/14 o4-5 197 0.000 1.508 86.71
2010/12/15 o4-6 197 0.000 1.508 88.31
2010/12/16 o4-7 197 0.000 1.508 89.21
2010/12/17 o5-1 197 0.000 1.508 88.75
2010/12/18 05-2 197 0.000 1.508 89.07
2010/12/19 05-3 197 0.000 1.508 88.79
2010/12/20 05-4 197 0.000 1.508 88.98
2010/12/21 05-5 197 0.000 1.508 89.27
2010/12/22 05-6 197 0.000 1.508 89.47
2010/12/23 o5-7 197 0.000 1.508 89.23
2010/12/24 o6-1 197 0.000 1.508 89.17
2010/12/25 o6-2 197 0.000 1.508 89.66
2010/12/26 26-3 197 0.000 1.508 88.92
2010/12/27 o6-4 197 0.000 1.508 89.76
2010/12/28 26-5 197 0.000 1.508 89.27
2010/12/29 26-6 197 0.000 1.508 89.65
2010/12/30 o6-7 197 0.000 1.508 89.41
2010/12/31 o7-1 197 0.000 1.508 88.99
2011/01/01 o7-2 197 0.000 1.508 89.11
2011/01/02 o7-3 197 0.000 1.508 88.87
2011/01/03 o7-4 197 0.000 1.508 88.28
2011/01/04 o7-5 197 0.000 1.508 89.18
2011/01/05 o7-6 197 0.000 1.508 88.01
2011/01/06 o7-7 197 0.000 1.508 88.71
2011/01/07 o8-1 197 0.000 1.508 88.56
2011/01/08 o8-2 197 0.000 1.508 88.06
2011/01/09 08-3 197 0.000 1.508 88.87
2011/01/10 o8-4 196 1 0.508 2.015 88.45
2011/01/11 28-5 196 0.000 2.015 88.13
2011/01/12 28-6 196 0.000 2.015 88.86
2011/01/13 o8-7 196 0.000 2.015 88.19
2011/01/14 09-1 196 0.000 2.015 88.21
2011/01/15 09-2 196 0.000 2.015 87.80
2011/01/16 09-3 196 0.000 2.015 87.57
2011/01/17 09-4 196 0.000 2.015 87.86
2011/01/18 29-5 196 0.000 2.015 88.07
2011/01/19 29-6 196 0.000 2.015 87.48
2011/01/20 09-7 196 0.000 2.015 87.86
2011/01/21 60-1 196 0.000 2.015 87.37
2011/01/22 60-2 196 0.000 2.015 87.40

_88_



Table 3-3. (Continued)

= 7
T T P

2011/01/23  60-3 196 0.000 2.015 87.86

2011/01/24  60-4 196 0.000 2.015 87.53

2011/01/25  60-5 196 0.000 2.015 87.13

2011/01/26  60-6 196 0.000 2.015 87.33

2011/01/27  60-7 196 0.000 2.015 86.92

2011/01/28  61-1 196 0.000 2.015 86.07

2011/01/29  61-2 196 0.000 2.015 86.54

2011/01/30  61-3 196 0.000 2.015 86.13

2011/01/31  61-4 196 0.000 2.015 81.75

2011/02/01  61-5 196 0.000 2.015 86.64

2011/02/02  61-6 196 0.000 2.015 86.59

2011/02/03  61-7 196 0.000 2.015 86.71

2011/02/04  62-1 196 0.000 2.015 85.87

2011/02/05  62-2 196 0.000 2.015 86.53

2011/02/06  62-3 196 0.000 2.015 85.67

2011/02/07  62-4 196 0.000 2.015 87.20

2011/02/08  62-5 196 0.000 2.015 87.00

2) dFIA Az sty
AR A g e Aaete) jrAocw Wk FE g 10,0000, hETFTS gF 100] 3}
Awdels oo A Eeke] dae) Mz 44 Aol A% Aysgrh 08 JE
o2 55ToA 625C7HAE Aol RS e

CER 99 2ANA dFAe AIHAL

K

ek Qe dAEEde
BB £A% A, EHol ES
Gk ASAE I AMIEFS ASIAT B A

=
MY ATz ohef Table 3-49% 23 HMFEE A% RO 150 ppmoz A Fsen,
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T
Ho

B

1.0x10°

B

1.2x10°

B

1.2x10°

B

2.0x10"
2.0x10"
2.0x10"
3.0x10"
5.0x10"
6.0x10"
7.0x10"
9.0x10"
1.5%10°
1.7x10°
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5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
4.9
4.9
A7

104
114
129




Table 3-7. Y&A3

AL (-18T i)

iz

T
Ho

1x10"
1x10"
1x10"
1x10"
1x10"
1x10"
2x10"
2x10"
2x10"
2x10"
2x10"
2x10"
2x10"
2x10"
2x10"
2x10"
2x10"
2x10"
2x10"
2x10"
2x10"
2x10"

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
49
49

P

—

©

104

304

604

90

150
180
210¥
240
270%
300¥
330¥
360%
390¥
420%
450%
480¥
510¥
540
570¥
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foir 2
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1. sty o BAKAA7] e 5FA A5 2 4 screening
(1) Ak W 2 He

b Ag 23y

P H. pylori®} 4kt vl &

H. pylori W%
AFANA AMRE BT oF H opylorie AEAYGAE(KCTCO)ol A F&Fgro, ofAdld o
= AA oA Fomle 2= A3, H pylori®] v1%S 10% fetal bovine

serum(FBS)7} A 7}¥  brucella agar ™+ brothel HE3 F 10% CO. incubator %=

microaerobic chamberol] A] 48] 7+ vj 9k &} % v},

Nz @

L o T I |
B oAFgE FAFY B85 Y8 R o®  Lactobacillus plantarum, Leuconostoc

mesenteroides, Lactococcus lactics 52 ¥ 5T Lactobacilli MRS agar %% brothell 4

25 5 37CoN A wgshe] Algal T
() B9 2 §awe Be
o g

H. pylori®) A% Ad sbe faH#e Hela] 96 A% A7, AFd He 249 g
g ol gatarl.

® u]%k

FAE NEE vy F wds 9@ o3sta AR w& = 3 A8 Lactobacilli MRS agar©l
gk & 37TColA 72+3A12F wiketsich Wit = FAdE 9 HEgS Ak 2 7T
A1 dejstd 548 vt = FA=2S A¥sto] Lactobacilli MRS agarel H¥ 343 &
T 7oA vjgeS T

o A

HoAgo A BEH 4kt Gram ¥/S4 A ¥, catalase test, AV 4 #HES Sl 14
Ao 7 fFAE By AWy #F= APl 50CHLS o] &30 @ L& S FAS &
T+ 4 TEIH9S o3ty A4ttt
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o

® 16s rTRNA A4 &4 & 53 49 4

Held ZAibtS API kit S50CHLE ol &3] dxtad 54 2 1a4e 2 4 5 HF43 &
AS 98l 16s tRNA Ad 48 Fastan. Ad 248 98 89 248 Lactobacilli
MRS brothell ®]eFsla s 15 mlS FHa 4 283 & Al dFsE FA s

gk 18]3 genomic DNA kitE AF83}9] chromosomal DNAE F=3l9] PCRS 3%
template DNAZ AF&3lom, At 16s rRNAo] w3k universal primer$?! F-341
(CCTACGGGAGGCAGCAG) and 786-R(GACTACCAGGGTATCTAATC)-S AF&3sit.
PCR 3 ¥ PCR product® d7|9-&S F3 450 bpe SF HeE& 89133l QIAquick
PCR purification Kkit(QIAGEN, Hilden, Germany)Z& AF&3le] AA3AY. 714 ELS Dye
Terminator Cycle Sequencing Ready Reaction Kit (Biosystems, CA, USA)$ ABI 3700
sequencer (Biosystems, CA, USA)d| 9&] 38315 2™, primers 99 S A&A AF&39 vk
16S rRNA sequence®] homologuse] #4° National Center for Biotechnology Information
(.gov/)e] BLAST search program-e ©]-83%9 DNA database®} W sl 183 A% g4
#2928 (Clustal X, BioEdit, MEGA 45 o]&3lo] A7|AE7te] #4d4 A2t phylogenic tree

o Adds

Oh #4e 249

Az etgro gz Y Akt e] B8 E 98] Lactobacili MRS agarol] A #iksl #2he] & efst
Z1el EAo| we} #3233 Gram test, catalase test, @17 BzS £33 it EA I
d 58 B fAHoR gAHE #& Awstgth. elal API 50 CHL kitE o] §3te] 3
e 5 5o A5 EAS Fstal 1 AHE w4 22a9E B8 gQlsilon, 4
AIH%)7F 90% o]F) wFuks MY 1 Ad Lactobeillus curvatus, Leuconotoc

mesenteroides, Lactococcus lactis, Weissella confusa, Lactobacillus fermentum, Streptcoccus
thermophilus, Lactobacillus plantarum=E 22} £33t (Table 4-1).

3 API 50CHL2S 34 EAdol gk &4 woz fikere] $H3st sAo+= A7}
Ao ==z 16s tRNA sequencings &3 71489 FA- o] H R34
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Table 4-1. Identification of lactic acid bacteria by API CHL kit

Strain No.(OID %)

@ @ & @ ® ® @ ® @ @ @ @ @ @ @ @

(945)  (999) (%8 (932) (9.9 @85 (WV6) (999 GO @68 (BT (966 (81D (23 ©42)  (96)
GLY - - - - - - - - - - - - - - - +
ERY - - - - - - - - - - ? - - - - -
DARA - - - - - - - - - - - - - - - -
LARA - - - - - - - - - - - - - - - -
RIB - - + - - + + - + + + + - + - +
DXYL + + + + + - + ? - - + + + + - +
ILXYL - - + - - + - - + + - - - + - -
ADO - - - - - - - - - - - - - - - -
MDX - - - - - - - - - - - - - - - -
GAL - - - - - - - - - - - - - - - -
GLU + + + + + + + + - - + + + - - +
FRU + + + + + + + + + + + + + + + +
MNE + + + + + + + + + + + + + + - +
SBE + + + + + + + + + + + + + + - +
RHA - - - - - - - - - - - - - - - -
DUL - - - - - - - - - - + - - - - +
DUL - - - - - - - - - - - - - - - -
INO - - - - - - - - - - - - - - - -
MAN - - - - - ? - - - - + - - - - +
SOR - - - - - - - - - - + - - - - +
MDM - - - - - - - - - - - - - - - -
MDG - - - + - + - + - - - - - - - -
NAG + + + + + + + + + + + + + + - +
AMY - - ? - - - - - + + + - - + - +
ARB - - - - - - - - + - + - - + - +
ESC + + + + + + + + + + + + + + + +
SAL - - + + - - - + + + + - - + - +
CEL - - + - - - + - + + + + - + - +
MAL + ? - + + + - + + + + - - + - +
LAC - - + - - - + - - - + + + - + +
MEL - - + - - + - - - - + + + - - +
SAC + - + + - + + + + + + + + + + +
TRE - - + - - + + - - - + + + - - +
INU - - - - - - - - - - + - - - - -
MLZ - - - - - - - - - - + - - - - +
RAF - - - - - + - - - - + - - - - +
AMD - - - - - - - - - - - - - - - -
GLYG - - - - - - - - - - - - - - - -
XLT - - - - - - - - - - - - - - - -
GEN - - + - - - - - + + + + - + - +
TUR - - - - - + - - - - + - - - - +
LYX - - - - - - - - - - - - - - - -
TAG - - - - - - - - - - - - - - - -
DFUC - - - - - - - - - - - - - - - -
LFUC - - - - - - - - - - - - - - - -
DARL - - - - - - - - - - - - - - - -
LARL - - - - - - - - - - - - - - - -
GNT - - + - - - + - - 9 + + + + - +
2KG - - - - - - - - - - - - - - - -
5KG - - - - - - - - - - - - - - - -

“?” be hard to distinguish
Lactobacillus curvatus: O, @, @, @, @, Lactococcus lactis: ®), 1,

Lactobacillus fermentum: @, Weissella confusa: @, {0, @, Leuconstoc mensenteroides: @, ®

Streptcoccus thermophilus: ©, Lactobacillus plantarum: A, @
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() 16s TRNA A4 A&
HA e} Ebo A Feld vkt
F5 234439 16s TRNA o7
mesenteroides, EtErol A £

4-1).
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1
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ae

o
o

27

38

& i

= H. pylorid] o 27t ¢S o
AR oA E2 3 LAB kwb Leuconostoc

Lactobacillus casci
Lactobacilis reuten
Pediococcus acidilactici
Lactobacillus anwmahs
Lactobacillus kimchi
Laciobacilius plantarum
Lactobacillus curvatus

¥

T Lactobacillus sakei

Lactobacillus brevis
Lactobacillus fermentum
100 Lactobacillus gassen
Lactobacillus johnsonn
Lactobacilhis acctotokrans
a9 Lactobacillus bulgancus
e Lactobacilius defbrecck

Lactobacillus amw loby ticus

%0 Lactobacillus acidophilus

37 Lactobacilius helveticus

Lactococcus lacts
Streptococcus thermophilus
100 LABkwlS
Leuconostoc mesenterondes

100 LAB kw5

Fig. 4-1. Phylogenic analysis of lactic and bacteria isolated with 16s rRNA gene
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2. AYY+ AKAA7I T HqA Ax 2 ikt 3H

1) 49 F2#2 H pyloriol d3 oA &

AR R g

® u]%k
o FAe H pylorid] Wigt AH oA 23S 37| A B2 55 24A7T o
50 ml Lactobacili MRS brothoﬂ/ﬂ W tE wi e @4 (10000 g, 53 T A5 S

el pH 7022 ¥AS & (0.2 ym membrane filterE o]&3le] A3t & A3k 10%
FBS7} ?47}Q brucella brothoﬂ/ﬂ ABAIZF Wi kd H. pyloris 10% FBS7}F #71% brucella
agard] =Hsk £ 10 o] FAket AT RS 75T

o A% A%
J7CAA WE7] el 4847k WFF F A% AE FASAY H pyloric] UF S
AAFol Yt FALTES) W AEAe] Azke] wel H pylorid) Al WA= Fee s

At v 7] 2o A 48A1%F wiYH M. pyloriE 10% FBS7F #7149 brucella brothell # <&
5 pH 7022 ¥A % 0.2 uym membrane filter® ATd F4He) vk A5 HS Huslo
Az & S AEE FHE 660 nmoll A F4 3T

v Aa 4y

Fold fakrel o I pylori®] AS A3 &35 Q317 98 fikre] el e ds
pH 7.00.2 A3t H pyloridl tst AH AdleS &2l vh(Fig. 4-2, Fig. 4-3, Table

A

o

=,

S -

pH

Fig. 4-2. Inhibition of H. pylori KCTC12083 by supernatant of lactic acid bacteria.

A) Supernatant of Lactic acid bacteria 5, B) Supernatant of Lactic acid bacteria 15
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A

"
oH 7.0

Fig. 4-3. Inhibition of H. pylori 52 by supernatant of lactic acid bacteria.

A) Supernatant of Lactic acid bacteria 5, B) Supernatant of Lactic acid bacteria 15

Table 4-2. Inhibition of H. pylori by supernatant of lactic acid bacteria

KCTC 12083 52
H. pylori well diffusion _ _
o well diffusion
LAB Drop (inhibition Drop o
(inhibition zone)
zone)
Lacti No ,
a? ¢ ) 0 o (14 mm) 0 o (13 mm)
acid adjustment
bacteria 5 pH7 0 o (13 mm) 0 o (14 mm)
Lacti No ,
a? ¢ ) 0 o (12 mm) 0 o (13 mm)
acid adjustment
bacteria 15 pH7 0 o (13 mm) 0 o (12 mm)
2AS BozRE BeH fawel @ M pylorio) A% AAE FAF A WG 45
2 pH 7002 MADES sk 12A Fe A BF H pyloriel 4% JAHS HAT 5
AT H. pylorie]l A+ A= fFabto] A4 = 3t =43 24 Fo o3 ve pH
of ol 2ge) Aom delA vk ¥ APl pH 7002 B T H pyloridl U
47 848 el Aoz e Belw 48 1 pyloridl A% odAlste @i 248
Aarel U Ao Amsvh BeH e WY FENS pH 7008 vkl H pylori
wlopelo] Hobste] Azbel wet M. pyloriel %ol WAE Qe BAG A3 Fig. 445 2
v H pyloril W% AEAE AL FSHAL A5 W% FEodel Arhslo 9A ek
S wie} vluste] BE e ofAYAA B ASS dAstE A4S g0 & At (Fig.
4-4).



A,
| EGDnm)

Abes,
[BEDmnm)

0g

0.6

0.3

1B
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== | gClic aCid bacteria 5
== Lactic acid bacteria 15
= Cointrol
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time(h]

——4

i | BEYE BCIE DBCEEfIE 5
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== control
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time(h)

Fig. 4-4. Growth inhibition of H. pylori by supernatant of lactic acid bacteria.

A) H. pylori KCTC12083, B) H. pylori 52

(2) 99 st o pyloriol W@ A5 A&

AR R g

48 A 3 SLA B A o] A]

o)
=
=kt Ho pylori7b =¥ brucella¥d a2 o]

Hl <

Advantec Co., Japan)2

2 H pyloris Hv9 YA AdFE A8 3 brucella¥ FH]#|o] =
¥ paper disk(diameter 8.00 mm,

23, well A7 8 mm)S 9Heo] pH7F A YR & {4 =] %k
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B 1 N NaOHE o|&3te pH 7.0= BEAS 4kt i A Hs 47 10 WA #5351
%t} CO: incubatoroll /] 37T ol Al 48-72A) 7F&<t vl ¥3te] disk, well, spote] SAE A
T e F A 275 SA45
v A3 43
% L mesenteroides LAB kwbet S. thermophilus LAB kw159 ®]%F A58 pH 7.02
2 XA vs H pylori siFdel H7tste] Alzbel whEl H. pylori®] Aol vAE 3=
At (Fig. 4-5). H. pyloriel WiF e s HA7lste] widstdls 4+ Wi s ol
HA7tE o] A #%s WE vwste T dF oFAY H pyroli EFolA AEE AAEHE
AL F2s = AT, L mesenteroides LAB kwbol H. pylori KCTC 12083%F wjj oF3k -7+
of wlste] of 30%°l%, H. pylori 52%= wjFgh -3tol wmlsto] ©oF 259% o|¥e L AFEA
AAH-S YEFHI, S thermophzlus LABkwl153= H. pylori KCTC 120833 Hj%k3t -7kol| v
shol oF 309% Ak, H. pylori 52%F 8 ¥gk -3koll u|sto] of 20% o]de &2 45244 A
ER= "}E}‘ﬁ”jr H. pylori®] oFA P H T FEt Tl Al "5%‘?—111]7} o =ZA YEEa, S
thermophilus LAB kwlbX. Y} L. mesenteroides LAB kwb7} B =2 . pylori &4 9A4 2 &
geler = AR(Y. 28 L. mesenteroides LAB kwb e} S. thermophzlus LAB kwlb ¢ &+t
T AL B 58 Aol AR FE AoE Al

Fig. 4-5. Inhibition of Helicobacter pylori KCTC 12083 (A) and wild type H. pylori 52
(B) by culture supernatant from LAB isolates with pH adjusted to pH7.0
@O L. mesenteroides LAB kwb, @ S. thermophilus LAB kwlb
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(3) Akt v %o 3} H. pylori® &3¢ Sl g

Akt 3t M pylori®] &3F 8% 50 ml brucella A v Aol H. pylori®] single colonyE &
€313l CO: incubatorol A 37TColA 364 7Hs<t vl H . H pylori7) v ER o | 6] 2| o
AdAgk vl &= FME FAtE Ho] 2ol mgstHA Alztel WE H pyloriet A FE
S48kl H. pylori AR5 Lol gk,

G o Akt s 103 /mlE S A ZEo] wikslth frabato] wiFdA] 6A17F whell A 8]
S SR AL, 2443ke] HojA HaAF Ekrh 18A17F Aol LAB kw 15, 18A17F F=2+=
LAB kw 59| wik&mrt o whskch M pyloriol wel 9F7he] zpbolrp A wE A X B2 fakt
L w3 0-6A17HRH A EAS EWEly] AlEEal £3], LAB kw 52 4% oF 6-1241%F
o= Hhel AsY-s JeEhHA AlE FAEJAT 28y LAB kw 155 12413 4 33 oo
oF 20-30%A4 %= Aol ofsfiFE & F AATH o|AE H pyloris AV HT AHET
& U3 os F5HAvHFig. 4-6).

10
8 - 1 M |
_ r’*
6 B L/
log CFU/ml /x A
/4: ¥l
4 NN | T

IR IEND )

0 12 24 36 42 48 54 60 72 84 time(h)

Clacs Jlacl5 =#=kctc =l=kctc+L5 ==d=kctc+L15
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10

6 B red
log CFU/ml -~
4 L+
2 L7
0 L L B L i
0 12 24 36 42 48 54 60 72 84 time(h)

CJlac5 [ Jlacl5 «e=5) ofl=52+5 «fe=52+015

Fig. 4-6. Growth inhibition of H. pylori by lactic acid bacteria by culture time
A)H. pylori KCTC12083, BYH. pylori 52

4) H. pylori QAFZEE9 a5 HL2a54

HAkyt, FolHAl F&EE9 H pyloridl 3 A5 A de HATTHE Flsty] 938l 5
2 3 A3k 10% FBS7} ?47}Q brucella brothol| A 48417y wikd H. pyloris 10% FBS7}
z 3 10 ple] WA, faket, HolH Al

Ao =718 BTl Ha B

v A3 4%

EolWAl & ey ikt A5 AP O pyloriol Wi AS AT A&
5 A3} 7)Fo] HaE (X7 FEEY A 50 Ao 7A A EE e v 2
Abre] 4% LAB KW5% 5° Lab KWI15% 5° 3|8 de]a] As] axprl #zslo} 7]&d 1
aLE Zx7]el W& H. pylorl‘)ﬂ ek Asfsol 43 Aom YerETth 3 oAl A
% H. pyvlori KCTC 120839} ok &<l H. pylori 52914 A& &37F yehA] e Ao=w
g1 . HEolWAlS ol gd H pyloriol I As EIE vwd B dF Aia =
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oje} FALs A¥E Yehda At AN HolWAle] H. pylori7b Mol F-Asl= A
AA3F= Zafe] ek A A3t Qonzg Blg Zabgry Eolual EEEa A 2
T8 S Axd IgYe EFAE ol &3kl H pylorid A5 A& 2 53 A5 S o
synergy &35 29l 3= AFE A3 A Table 4-3, Fig. 4-7).

Table 4-3. Inhibition of H. pylori by lactic acid bacteria, Perilla frutescens extract and

black fungus extract

50 5*1 5*2 5*3 5*4 5*5 5*6 5*7 5*8

Perilla

frutescens + + + + + - - - -

H.pylori extract
KCTC  black fungus

+ + - - - - - - -
12083 extract
LAB KW 5 +++ ++ ++ ++ + + + _ _
LAB KW 15 +++ ++ =+ =+ + n - _ _
Perilla
frutescens + + + + + - _ _ _
) extract
H.pylori black fungus
52 + + + + + + + + -
extract
LAB KW 5 +++ ++ ++ ++ + + + _ _
LAB KW 15 +H+ e ++ ++ + - - _ _

+++! strong, ++: intermediate, +: weak, —: No inhibition
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H. pylori KCTC 12083 H. pylori 52

Perilla frutescens

extract

black fungus

extract

Lab KW5

Lab KW15

Fig. 4-7. Inhibition of H. pylori by lactic acid bacteria, Perilla frutescens extract and black

fungus extract
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(5) A3t 9 bacteriocin® A A

8@ g4t s U3l bacteriocin HF/IE & T2 Axd ABE 1 mle 37 FFHF =
°]al 045 um A E T3] o3 & 0.1% trifluroacetic acid &Ho= HP3A71 C18 &
ol FY3te] 94 HPLCZ #l3trh Adol AMgd =1e 53 2o
<Conditions of HPLC analysis>
- Mobile phase: 0.1% TFA/(trifluroacetic acid) in H, O(A pump)
- Gradient: 0-100% acetonitrile with 0.1% TFA(B pump)
- Running time: 40 min
- Flow rate: 1 ml/min
- Fraction volume: 1 ml
- Injection volume: 50 ul
- Column temp.: RT
- Detection wavelength: 280 nm
<Column>
- ACE 5 Cis column(particle size: 3 um; 4.6x150 mm)
L5 S - 2
g At LAB KW59 LAB KW159] bacteriocin® £#]317] ¢8] 52 Axd wjF A
S oS HPLCE %3 &8 AAstzAF skl on, 2 A= Fig. 83 Zu}. v AE5Hs 5
A Ax3 AL HPLCE o] &8s £33 A3} bactericing <18 x] E&9vh. R Abrto] AAk
3= t}E3E bacteriocine] ™EF A= @ A7 A8 Folw] L mescenteroides®] 73
leucocin, S, thermophilusi= thermophilin 522 248# it} A9 2 A3 H3 ¢4

ikt Eo 3t bacteriocin® w2, AAE X3 o=z, Hu ugdt Aes FI 7, A
A7l F4A o Fawolop & AR wekd Uh(Fig. 4-8).
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Fig. 4-8. Purification of bacteriocin like substance from lyophilized supernatant of
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6) A FHEA FHE s 542 A X9 centricons o] £ g A
A

o
J i
o
ot
£y

7. A
b farEe) FERd SAA%

AAZEY  EYH  FAF Streptococcus  thermophilus LAB  KWIS(LAB  KW15),
Leuconostoc mesenteroides LAB KW5(LAB KW5)-2 2447 <t Lactobacilli MRS brothell
A ovlgd w s A 10,000 g, 588 & AEAE FHE pH 7.00.= HAS £ 02
um syringe filterE o] &3lo] AF3 vt FAHAEZ7] 7] vac gauge 5, -70ColA 7243
U FAAxE T wHSAT g HA3s 9 2 dx #3S 100 meg/ml F =

el A,

3 gt

ox

ru (

(\}) CentriconS o83 dulA

Mz
o

=7 A%XHE 9 K centricon®] B QA3 & filter o] Y= ASNAE FHE o] thA] 20
K centriconel] 231 AAEZ3AE 30 K, 50 K, 100 K centricon® ©] ¢} o] AAH-2] 3]
9 Ko|3}, 9-20 K, 20-30 K, 30-50 K, 50-100 K, 100 Ko]’+2] 67[x| = &3ty g &

gy dmz B gt g of 52 &3y 10% FBS7) 7<47}Q brucella brothell 4] 48
A ZF W H pyloriE 10% FBS7F #71€ brucella agare] =23k 3 10 1114 6714 &8¢
3l

[e]
hild B3 BEeevy. gla 37T A ulor] e Al 48A17F wi<kst o AS AAE
gol3t). w3k v E. coli, B. cereus, S. aureus 59 255 Atto] thdl o Ao o)

v A3 4%

ikt e AU EZNE centricons F3 67FA 2 FE A 7 22 sAAxd
ol A H pyloriol Wdk ABE A 3= bacteriocing 27 93] H. pyloriell spotdlitd. L
A3 LAB KW 52 9-20 K, 50-100 K, 100 Keo]Xel4l, LAB KW 15% 50 -100 K, 100 K9]
Gl A H. pyloridl W3 A5 Adlco] AU vHE A FFA % spot assayE T
Ay aHdSAT FolA ES] E coli O157:H7, E. coli, C. sakazakii, 514 A% A& 50l
golwQa £33 E coli O157:H7, E. coliv= H. pylori®t SAFSHA WERRETE. 3k o] 9f w23k
A =l o H pyloriol AdEE A HSAol  Salmonella  typhi,

Pseudomonas aeruginosa, Escherichia coli O0:1579] 1384 25578 Aojdvtar 313t}
olx= H. pylori®] Als B ofyet vt frafAlatel] taia ek FiEdd-g Ho] AEehA
S f8 AHEE e 5 o2 7|Ey(Table 4-4, Table 4-5).

o,
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Table 4-4. @A E3o] [ pylorie] S A &3

LAB
) LAB KW5 LAB KW15
H.pylori

KCTC
12083

52

26695

1061
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Table 4-5. @z #£39o] T2 25539 S A3

size < 9k 9-20 k 20-30 k 30-50 kK 50-100 k > 100 k

Bacteria
H.pylori L5 - tr - - ++ 4+
12083 L15 - - - _ — it
H.pylori L5 - tr - - ++ 4+
52 L15 - - - - ++ +++
H.pylori LS - ++ - - ++ 4+
26695 L15 - - - _ — it
H.pylori L5 - tr - - ++ 4+
1061 L15 - - - - + .
L5 + + + + ++ +++
E.coli 27
L15 - - - + ++ +++
L5 - + - + ++ +++
E.coli 28
L15 - - - + ++ +++
E.coli 15 - + + + ++ ++
O157:H7
12079 LIS - - - - o+ ot
E.coli 15 - - - - ++ +4+4+
O157:H7
5058 L15 - - - + - fht
E. sakazakii L5 + + + + ¥ _
2949 L15 + + + ¥ + _
B. cereus L5 - - - - - .
1094 L15 - - - - - +
Y. L5 - - - - _ _
enterocolitic
a 23715 LIS - - - - - -
S. aureus LS - - - - - _
12103 L15 - - - - _ _
E. feacalis Lb - - - - _ _
2011 L15 - - - - _ _
E. faecium L5 - - - - - -
12118 L15 - _ _ _ _ _

+ 0779w, ++ 10713 mm o, +++0 14722
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(7) B A §% <21 (Table 4-6, Table 4-7, Fig. 4-8, Fig. 4-9)
O it A5 oA &4

=AAZNR] 100 mg/ml EEoA did DW=E 27 343} spotdt A3 1.56 mg/ml o] 3%
o FXolAM= H. pyloriel gt A5 A5 o] veRVA] skt ®dk LAB KW 594 9 -
20 Ko AS oA s % 350 ng/ml, 50 - 100 K9 S AA TR 1250 pg/ml, 100 Kold2]

FEE 136 pg/mlo® FeHAuk 9-20 K LAB KW 5ol H. pyloris H 4R
= w57 7FE oFslal ve2 50-100 K, 100 Kol4+e] o & A =gty =
3], 100 Kol 3ol sAAZxNo] HAo T2 M pylori Adfeo] 7Hd 53 Aoz 2y

At
(W) IgYd 25 oA &4

IgY®E 10% FBS7F 74 brucella broth 10 mlol 4] 0.5, 1, 5 mg/mlE 718t H. pyloridl
sk A5 A BaE skt IgYel A5 A vEE 1 mg/mlE A IgYe F
7t Bl EolASE ODgro]l #AashE AO® Hol kit AEedt tlEol H pylori
Aol a7t = Aow stk

() HolmAl =& AF oA 24

ru (

ol AlE 10% FBS7F H71E brucella broth 10 mlolA] 0.5, 1, 5, 10 mg/mlE 3 7}3} L+ 5t
& A FEEelnh olw HoWAl =02 H pyloriol td A5 Aol &AL

Bt} EolWAl S o83k I pyloriol Wgk A3 &E3E wwd gE A A
frAReE AakE dER AL YA

b
2

o,

)

&g b i
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Table 4-6 . A 74X

Az N H pylori KCTC 12083 o] A8 Ao

Lab KW5

o E'E

.
RS -

50-100 K

100 K~

Table 4-7. =2 7A4%

Hol H. pylori ] B+ Ao

LAB LAB 5 LAB 15 LAB 5 LAB 5 LAB 5 LAB 15 LAB 15

H. pylori FAANZ FAAZ 9-20 k  50-100 k 100 k~ 50-100 k 100 k~
Ifgc(r)lgcg 1.56 mgm¢ 156 mgm¢ 350 pgml 1250 pgmé 136 pgml 1250 pgml  13.6 pgmé
52 156 mgm¢ 156 mgm¢ 350 pgml 1290 pgmé 136 pgml 1250 pgml  13.6 pgmé
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Ig¥Y XA sE: H pyloriKCTC 12083
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‘Ig ¥ 0.5mg
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Time{hour)

S0|HAM X AFE: H. pyloriKCTC 12083

Fig. 4-8. H-olW Al IgY e H. pylori A

=#=control
-B—=50| 0.5mg
== =0| 1mg
e 0| 3MQ

e 0] 10mg
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&620nm

620nm

0.8

IgY XA FE: H. pylori52

52

—IgY 05mg
=r=[gY¥ 1mg
=¥=Ig¥ 5mg

Time(hour)

=52

= 50| 0.5mg
—ir— 50| 1mg
e =0| Smg

== 0| 10mg

12 24 36 43 60 72 Time(hour)

Fig. 4-9. HolWA, Ig Yo M. pylori &4
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ot
e

ol 7H = Aoz Ay vwd B IS o]2wE columne ©]-&3Fe] FE AA
E AE3tgon, €55 98] NaCl gradientE 0-1 Mo ¥ =& ¢x3oz By 3kqdv. iy
L SDS-PAGE®} zymogramE £38 &H<lstarzl s}

v A3 4%

#2]¥ LAB KW59 LAB KWISZ5-H centricon$d ©]&3 @l #3 F gt &Ao] 714
3 100 kD o]4te] wuld F 3.8 o] £31o] o] w3 columne ©]8€3F9] NaCl gradient
g B3 FFES SDS-PAGE®} zymograme &3l &1 A S/t 2 HA &L Ao=
gl Ak o] 7)ol bacteriocin® #2]E 3] HPLCE SIS o EXFe] &
bacteriocing A 0.2 o 3 oW centricong ©] &3 A FFol| wE Tl F3 5o A-fof A
% 100kD olAte] #8dA 7P 2 EAS dERAL dSlTh SHAIRE o] 2 ARwtEIHYE

(e}

o,
o
Al
o
2
2
R

&3k 5 7 =
Ak e ol A Bk e wiol vandd shsAdel e, =
Gl o] old XA i e o5 HIAY Tl dE Aoz dAddrt uglhA
theksl E4 A E B LAB KW5He LAB KW159 vz R 3a =74 7z s &
/\61 S

J

o
Ol
L
397
v

o

® g4

Amylase, protease, trypsin, chymotrypsin, lipase, viscozyme(carbohydrate hydrolase),
BAN(carbohydrate hydrolase), pectin(carbohydrate hydrolase)2] &4 H#E 53+ gt &2
o 54 Fastad gk

zbzbel Fa feS ¥ 37T, 3A7 B¢ EaE W AZl F 70T, 158 B¢ 94X E §
Al Control &4 diile] s DWE M7t

o

A8A17F Wik H. pyloriE 10% FBS7F #7149 brucella agare] =23 & &4 g3 A

spot assay & F3l 1514
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g, 2825

t}ekst proteolytic enzyme, lipidase, carbohydrate hydrolase &4 X #|slo] H. pyloriol A5
& AslstE Fdu B U3 EAS A3t} Lipasee] 9] @z #3] #4<9 Protease,
%9l Amylase, viscozyme, BAN, Pecting &3 &
AAZXNE H pylori®] AxoiAlso] gelo] Ho | duid o Z43 tavds As &
T ATk v, Lipaseol AMuEld FZ2AxAqA = AS Aol HolX| ekttt H. pylori
of A& Adshe sAWxAN 4o AH FH AE & F AJAvH(Fig. 4-10, Table
4-8).

Trypsin, Chymotrysin, ¥ 3}& -Erﬁﬂ

Fig. 4-10. &4 g 2kt s da H pylori KCTC 12083 gk =3

Table 4-8. &4 Agd I =2 H pylori KCTC 12083 gk =+

H. pylori KCTC 12083

Lipase Lipase Lipase ) )
viscozyme BAN Pectin
5 mg 10 mg 20 mg
No
0] 0] O 0] O O
treatment

1 hour - - - 0] O O
3 hour - - - 0] O O
5 hour - - - 0] O O
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H. pylori KCTC 12083

Amylase Protease Trypsin Chymotrysin
10 mg 10 mg 10 mg 10 mg
No treatment O O O O
1 hour O O O O
3 hour O O O O
5 hour O O O O

Pele gt 4ol wsl Esh Awalwt BEE Awale] x4e FaAs] s GC BAS
B3] FHSA0H, GC BAL 98 2de et 2o

Instrument Agilent 7890 GC system

Detecior FID

Column SPTM=-2560(100m x 0.25mm x (.20/m)

Injection temp. 225%C

Detector temp 285T

Oven temp. 100°C(4min), 100T(3C/min), 240°C(15min)

Carrier gas He

Column flow 0.75ml/min

split ratio 200:1

Injection Vol. 1.0u8
v Aa43
T4 dxE ikt e did B3] g 23t Aty S x3 ARatbe] 2A4e &
Qst7] f8 GC 48 S8l 343 A= Fig. 4-11, 4-129F 2o} 52 x99 74 s

>

ko)
ol o] Xukab A undecanoic acid(C11:0), palmitic acid(C16:0), steraic acid(C18:0), oleic
acid(C18:1)7}F LAB KW5¢ LAB KWI15eA =% ¥l o, eicosadienoic acid(C20:2)+=
LAB KWool A wk yelydoh #H o st el X Witkel Gram (=), Gram (+) Aol gk A5
AA|, FFo], Futolel s T g v AE hate] AS JAY EIUF Ky al glow,
AFA FEe Holrl sojdel wiEl oA Ao A vk AA FEAEAY #F v
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AE Bl fd BEE gl dEA AA= FAN, AF/AA HaldA s v A=
electron transport chain® 33| JUE 5 A AA, AXW AHAE T A3,
autolysis &, tAMEES 7%, 4bska Q14ksle) 2t st ZQd Aoz dHA Ut}
g3l Hag Gram (-) Alxfel digk fFEAHAELS C10:0, C12:0, C14:0, Cl6:1 C15:0,
C16:0, C17:0, C18:0, C18:1, C18:4, C20:4, C20:5, C22:0, C22:4, C22:5 €°] &HA QoH, Gy
Gram (+) Aok &B3HAQ Ao=m Wy vy @S Fxpgfo] we} £, s5sk=r
@o] AMEE = centricono] o] AMEE A dtl Centricon ¥H& AF&3Fe] 43w E-S
elete A2 AR oewol oM, Eestaral sk Almel AF, E&T?}EJ AAE ¢
st A2l E kA o WA AAYE bE). wElA] centricons o] &3 E2]3 100 kD ©]
el wuld B fEAWite] ®3EHo gle o R HoA|u, ol Qe fe XAkl
A& H. pyloriZ} A5 QA7 @ Ao2 Aegr),

nol'

wogelA ey Rk Eelel EAskE fel AWel @ H pyloriel 4% oA
Be A7 Ashe A vl FFe] net ATE Ba o we HE3 NG AL £ 9
2 Ao ABHY, JYAOEE $5F AHE e Ao padn
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(A)

FID2 B, Back Signal (TRANSFAT\T RANSEAT 120401 2012-04-05 1462 5\B04050000008.0)
pA ]
45

40

| EPRPOTET INSTSTS i

35

(]
[=)
1
28.896 - Undecanoic(11:0)

47.031 - Oleic(C18:1n9c)

45572 - Stearic(C18:0)

+41.274 - Palmitic(C16:0)

+53.254 - cis-11,14-Eicosadiencic(C20:2)

20 30 40 50

Yy
S
of
28,895 - Undecanoic(11:0)

47.030 - Oleic(C18:1ngc)

T41.276 - Palmilic(C16:0)
745570 - Stearic(C18:0)

T e o T e
20 30 40 50

Fig. A-11. §2b# 5010 A 24

(A) LAB KW5, (B) LAB KW15
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(A)

(2:020)010uBIPES0I3-bL 'L L-SI0 - £6Z'EG-
{o:LzD)olouesoolBusH - /71264

(064181 010I0 s B B mpprery 0 S5

(0:8L0)oneRlg - 125G -

(0:gL0)omwied - 022 Lt ~

{011 L)o10URDBPUN - G6Y°8

™

FID2 B, Back Signal (TRANSFAT\TRANSFAT-120401 2012-04-05 14-52-431804050000010.D)

i

T0mi

60

(B)

(¢:020)010U3IPeS0sIT-pL LL-SI0 - £5Z /€5
(0:Lz0)vtcuBsOTIBUBH - /2126

(96UL:81.0)0I0y 34 £ LB yspreTs ~ O o5
(0:8L-0)oueRlS - 1L Gt -

(0:gL0)oniwied - 0LZ 1 ~

(0:1 L)o10uRDBpUN - 968 87—l

" omid

40 50 60

30

20

FID2 B, Back Signal (TRANSFATYTRANSFAT-120401 2012-04-05 14-52-43\B04050000010.D)

—

&l

Fig. 4-12. 100 kD °] 4} )
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3. G3HA, Ak, HolWAl 55 B3 A synergy &% @9l

1) N 23t H pylori BS A synergy =3

o bl

EolmAl} IgY, fikit e dES &8t I pyloridl e synergy &3& 3tz

3 . pylorie] AFAAE &l FHolHAl HEFEEE 1 mg/ml, gy &

il sAAZxY HEFEE 156 mg/ml, 0.78 mg/ml, 0.39 mg/mle}t

100 Kol &4 7Axd HFE H% 136 pg/ml, 6.8 ng/ml, 34 ug/mls 233 F 96 well
Ak, CO: incubatore] ¥al 72X 77X OD#S =3 & %39

Hlw3dle] BSA synergyE obr gkl

® Spot assay = %3 9l

48217 ¥ FH H. pylorig 10% FBS7} #7F4l brucella agaroll =23 & 54 AxH

HAL IgYE sty 25, F 7HXE EFor vte §F 5 A 7HAE &Fe R

F31] spote] A AAH FHFE A F AAFe AVE BEAdte] S

oo} 1 gkt

® v|R|o] &g Al wE ¥
Petri disholl 5272 9%(3.12 mg/ml, 1.56 mg/ml, 0.78 mg/ml), Ho|HAl, IgYE 3R E=F,
T E EFdoR wE F BE A JMAE Eftelow AT 20 mle] 10%

e 7
FBS7} #7149 brucella agarE petri dishell 21 & oa} =823 HomA vjxE wr=u)

WA E ZF3 & 484 7F wikd H. pyloriE 103 CFU/mlE 3 A3te] 7} wjA|o] #dslA =
3t CO: incubatoroll A 37T, 4841 7F EoF vjkal 3 #A A colonyd] & &<21de] FS

oA synergyE ¢olH qktl.

A s ALe IgYE d=so =2 Hubsh 4§ 236%9 H pylori A5 A3s|&o] Hol&
b oAl IgY + Ho|WAlel= H. pylori®] AsAs|7F &32lolA] Eadivt. H4 &%
Al sZ2 X 156 mg/mlelA LAB KW53 LAB KW159 @5 AHele 2442 57.4%, 55.5%
L IgY + LAB A718 4% 73.3%, 66.8%, ZoluAl + LAB 718 49 68.2%, 57.49%,
EolHAl+ LAB H7be A9 747 86.3%, 84.1%9 AS A&l etk 1 9=

Az Aed o wv 271X S3tEdo] v ¥t Fa 27FA Y StEd v 371
FEHo] I TV A dErEY 28 RE 37FAQ IgY + oAl + LAB H7b
wl M. pylori 5 Adlel] ¥ synergy EFHE HAFEAY. oo =794 Serum
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albumin®] Hfel] e ol FEmE FAdgY)e olgstel IgY= Bl HeE 54

%S Aadvar gkuh I Fud Pl g we o b

90% 7beFe] ZiEla ok duide] A9 60%7hEFe)

H. pylori7k 5 oA S dckar waskglet. whebsd fabd e dst Igvesh 318k
synergy S37} UEb o™ [ pylori9] oAwel EHAE AT 4 gvha wdd

Campylobacter jejuni® 3

==

—p— control
-Iq Y

620nm

—i—S0|

—i=]g ¥+ 50|

Time{hour)

== control
LS (1.56mg)

620nm

=ir—Ig+L5 (1.56mg)
i 20| +L5 (1.56mg)

st 20| +1g+L5 (1.56mg)

Time(hour)
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620nm

620nm

620nm

== control
==L5 (1.56mg)
=—dr—=Ig+L5 (1.56mg)

i 20| +L5 (1.56mg)

== 0| +Ig+L5 (1.36mg)

72

Time(hour)

=4= control

== 3 (0.39mg)

=g +L5 (0.39mg)
—===20]+L5 (0.39mg)
=fem 2 0[+1g+L3(0.39mg)

Time(hour)

—4=— control

——L15 (L.56mg)
=—d=Ig+L15 (1.56mg)
== 20| +L15(1.56mq)
== 20| +Ig+L15(1.56mg)

Time{hour)



620n

620nm

620nm

12

12

72
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72

e cONErol

==L15 (0.78mQq)
=dr=]10+L15 (0.78mQ)
i 20| +L15 (0.78mg)
== 20| +Ig+L15(0.78mg)

Time(hour)

—t— control

=@—L15 (0.39mg)
=r=Ig+L15 (0.32mQg)
i 0| +L15 (0.3%9mg)
—#— 20| +Ig+L15(0.39mg)

Time(hour)

=g control

==L5 100k (13.6pg)
=dr=10+L5(100k] (13.6p0)

vt = 0| +L5(100k) (13.6p0)
== =0| +1g+L5(100k) ((13.6pg)

Time(hour)



620nm

620nm

620nm

72

== control

=f=15 100k (6.8pg)
=ir=1g+L5(100K)(6.8ug)

e 20| + L5( 100K (6.800)
w220 +1g9+ L5 (100K)(6.8pg)

Time(hour)

== control

==15 100k (3.4pg)
=dr=[g+L53(100K) (3.4pg)

i = 0| +L5(100K) (3.4pg)
wpiem 20| +10+L5(100K]) (3.4p0)

Time(hour)

=—4=— control

—@—115 100k (13.6pg)
=—ir=13+L15(100k) (13.6pg)
e = 0| +115(100k) (13.6pg))

== 20| +1g+L15{100k)(13.6p0)

Time(hour)



0.7

06

—4=— control
L15 100k (6.8ug)

620nm

—tr—1g+L15(100K) (6.8u0)
i 2.0 +L15(100K) (6.8ug)
== 20| +1g+L15(100K) (6.8pg)

0 12 24 36 48 60 72 Time(hour)

=4 control
L15 100k (3.4pg)

620nm

=dr=[0+L15(100K) (3.4pg)
e 20| +L15(100K) (3.4p0)
e 20| +1g+L15(100K) (3.4pg)

0 12 24 36 48 60 72 Time(hour)

Fig. 4-13. &3 A g w& H. pylori KCTC 120834 % A synergy &3}

® Spot assayE &3k &<l

Hx 854 156 mg/mle] LAB KW5, 159& ikt B5de 4502 E73 A Igy +
LAB, oAl + LAB, IgY + ZolHAl + LAB £33te] 53 Zo] ¢

Aligo] vEbskaL ghe] =7)% Z9kth 078 mg/mle] LAB KW5, 1560 & f4ket
o7 FFEFHYS uw o mHe ol mBIEte] M pylorid ASAA w9

= Ao
sadn v, Al 7 =2 IgY + HolHAl + LABS &3t #5359 s A4, dASo]
FH3tA e A e s dse R #5735 AT H opylorid ASFAATE ¥ 537t
=2 Ao w2 Fdd(Table 4-9, Table 4-10).
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Table 4-9. &3 gl o W& H. pylori KCTC 12083 S A synergy &3

LAB KWb LAB KWI15

Table 4-10. & g o] W& H. pylori KCTC 12083 A% A synergy &3}

H. pylori KCTC 12083 (synergy £.3}: spot)

L5 2° L5 27 L15 27° L15 27
(1.56 mg/ml) (0.78 mg/ml) (1.56 mg/ml) (0.78 mg/ml)

FAAEN O(10 mm) O(7 mm) O(10 mm) O(7 mm)
IgY O(5 mm) O(7 mm) O(5 mm) O(6 mm)
Eo] — _ _ _

LAB + IgY O(10 mm) O(6 mm) O(10 mm) 06 mm)

LAB + 9] O(10 mm) - O(10 mm) O(7 mm)

LAB + IgV+
o) O(10 mm) O(7-8 mm) O(10 mm) O(7-8 mm)
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o Wiz F3f Ao wE =

312 mg/ml9] LAB KW5, LAB KWI15& H7F3t 499 IgY, HolmAd 313 A-¢d= A
pyloris YJeERGA] @kt A4 539 156 mg/mlel LAB KW5, LAB KWISE &5 H7)
s -9 96.9%, 96%, IgY + LAB H7Fgk A-¢ 97.5%, 96.7%, HolWAl + LAB H7be 44
96.5%, 95%, IgY + EolWMAl + LAB H713 4% 988%, 97.6%2 H. pylori A5 &0
UEbsttl 0.78 mg/mle] LAB KW5, LAB KWI15E 95 H7Fsk 749 858%, 81.6%, IgY +
LAB 713k A% 94%, 88.7%, HolwAl + LAB 713k 4% 91.3%, 83.2%, IgY + Holu|Al
+ LAB #H7}8 A9 94.5%, 92/4 H. pylori 8% FHago] Yetylth nebs @ s F
7HA EFES MU W B IgY, HolWAl, fAb HERe BT #HUHEE W H pylori
AS A 3371 7wkt adr 2 A 7 EES AHUbste Bu s 9 o
epvrhar A 7bE vH(Fig. 4-14).

10DE+04
1E+03
= 1.00E+02
— —
B E
]
S 5 100E+01
=
1.00E+0D0D T T T T
control L3(1.56mg) Ig¥Y + =0+ Ig¥+=0|+
L3(1.56mg) L3(1.536mg) L3(1.56ng)
Composition of test sample
1 00E+04
1.00E+03

1.00E+02

Viable count
CFU/ml

1.00E+01L

1.00E+00 T T T
control L3(3.12mqg) IgyY + 0|+ Ig¥+5S 0+
L5(2.12mg) L5(3.12mg) L53(3.1Z2mg)

Composition of test sample
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Viable count

Viable count

Viable count

CFU/ml

CFU/ml

CFU/ml

1.00E+04

1.00E+03

1.00E+02

1.00E+01

1.00E+00

1.00E+04

1.00E+03

1.00E+02

1.00E+01

1.00E+00

1.00E+04

1.00E+03

1.00E+02

1.00E+01

1.00E+00

control

L5(0.78mg) IgY + 20|+ IgY+30|+
L5(0.78mg) L5(0.78mg) L5(0.78mg)

Composition of test sample

control

L15(3.12mg) Ig¥ + 50|+ Ig ¥Y+20|+
L15(3.12mg) L15(3.12mg) L15(2.12mg)

Composition of test sample

control

L15(1.56mg) IgY + Zo0l+  IgY+=0|+
L15(1.56mg) L1S5(1.56mg) L15(1.56mg)

Composition of test sample
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1.00E+04

1.00E+03
)
=
2 E
o = L1ODE+02 -
=
2
1 00E+01
1.00E+00 T T T T
control L1500.78mg) Igy + S0+ Ig¥+=0|+
L1500 78mg) L15{0.78mg) L15(0.728mqg)
Composition of test sample
Fig. 4-14. vj Aol &3t} X glol wE H. pylori KCTC 120832 A5 A3l synergy &3}

@) fArare] o W

el | Akt LAB KW58 LAB KWI15ol tial] &34 Aibs 918 vhksh dkdel sl
AL ATE v wstdrt. A 24385 98 Ared wA 27 F6) F(seed culture), F
] (main culture)ol]l AF&¥ wix] A& v ZH(Table 4-11, Table 4-12, Table 4-13).

Table. 4-11. F2bet A& W= 24

i X[ A & Y
(/)
Beef extract 0.500
Yeast exrtract 2.000
Cesein peptone 1.000
Soypeptone 1.000
MSG 0.050
| —Cysteine—HCI 0.050
Lactose 3.500
Ascorbic acid 0.050
K2HPO4 0.100
Sodium acetate 0.100
Ammonium citrate 0.100
MgSO4 0.010
MnSO4 0.0050
Tween 80 (Polysorbate 80) 0.100
pH 6.80
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Table 4-12. A4kt & Ao Abgd v x] 24 (H9:%)

Hj 2] 7 & BL TSD media ~ sPCR media MRS
modified media modified media

Beef extract 0.8 0.5 - 0.8
Yeast exrtract 1 0.5 1 0.4
Cesein peptone 15 1 2 1
Soypeptone 0.3 1 0.5 -
MSG - - - -
L-cysteine—HCI 0.05 - - -
T X =Y (glucose) 1 3 3 2
Lactose - - - -
STETFAE 0.05 - - -
ol A~ 2 Hl Ak - - - -
K2HPO4 0.1 0.1 0.1 0.2
KH2PO4 0.1 - - -
Sodium acetate - 0.1 0.1 0.5
Ammonium citrate - - 0.1 0.2
Na(Cl 0.001 - -
MgS0O4 0.02 0.01 0.01 0.02
MnSO4 0.0007 0.005 0.005 0.005
FeSO4 0.001 - - -
EL 80 (Polysorbate 80) 0.1 - - 0.1
pH 6.8 6.8 6.8 6.8

Table 4-13. fAbet 5 wiFel AR&E wi A 24 (H91:%)
i ] Ad - Amn Cmn Tmn Pmn
AR EIES - 3.00 - 4.00
i 3.00 - 3.00 -
Ao HE 1.50 1.00 0.50 1.00
7AW E - - 1.20 :
EEFEE 3.00 1.00 1.00 1.00
= FERRIAE 0.0 - 0.02 -
Al 2~ H ]l 0.05 - - _
ol A~ = 2 WAl 0.0 - 0.05 -
A 2N EF 0.10 0.10 0.10 0.10
AT EF 0.50 - 0.05 -
TALDF 0.10 0.10 - 0.10
FTx - - - -
S el A ey 0.01 0.01 0.01 0.01
Sz 0.01 0.01 0.005 0.01
e | - - - -
Al 0.05 - - -
E {180 0.10 - - -
pH 6.80 6.80 6.80 6.80

- 133 -



frabate] o=k m s 98k ohFe x4 AAS e FA e FeiREe] g A9E

FaAsATE FojA o & LAB KW5e] A% AEE g3 23} BL modified, Tsd, Psd >>

MRS modified >> Asd =02 AFo] Fvh webA] s xdo] 1hddk Psdes 49 FHjA =

Aasto] oo Fmaimid A E(scedMl A ALEF AT, L AAHOL 4

oFalith. o] data® ¥A= BL modified, Tsd, Psd 5 3tUE FHiA 2 A& & & Zi
o)

O::
0
m o

o1, MRS modified 2 Asde SR =4 AsA] &} Asdol| A AHo] X &L o|F&
AR 2 Zart vl Asde lactose w350l =X &obr] I A i, MRS modified<
71 AY HIbFe] A7) wifo = HRATh Ed FujX Y 49 Pmn ¥ Cmno] wjYAdo] £
ko) Aol £ Amn ¥ Tmno| Ao =X &L o|F&E miARAHEZREH E4d &
Q7) 98 Aoz welr)
05 ¢
—4— Axd
—B— Bl modified
0.4 ——T5d
—— Pzd
i —{— MRS modified .
=
2
W
<
(]
o
0 20 30
il 2 Al {Hhrs)
Fig. 4-15. 2} & #jA|o 4 LAB KW5He| A+
Table 4-14. & wjx]o]| w2 LAB KW59 A& A%
B X | Asd BL modified Tsd Psd MRS modified
aif kA1 ZF | pH oD pH oD pH oD pH oD pH oD
(hrs) ABB0x10 AB60x10 ABBOXx10 ABBOXx10 ABB0x10
0 6.82 0.019 6.39 0.029 6.17 0013 6.00 0.028 6.05 0.020
12 583 0.071 492 0.136 453 0.168 484 0.143 529 0.103
24 564 0.073 426 0318 402 0.289 415 0.268 5.01 0.191
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Table 4-15. F ®jA|o] W& LAB KW59] 4% Ax
B X | Amn Cmn Tmn Pmn
HYf 2FA| 71 pH | OD pH | OD pH | OD pH | OD
(hrs) (AB660x10) (AB660x10) (AB660x10) (AB660x10)
0 6.43 0.049 6.26 0.006 6.45 0.033 6.18 0.004
12 5.65 0.106 410 0.189 | 591 0.050 411 0.186
22]3 LAB KW159] = Hjx| oAl A% AEE nwsdk 23 BL modified > Tsd > MRS
modified > sPCR <02 Ao o Aurzlor Zxi= &okvl ¢4 Tsds FHIA = A
glslo] thae Fujx] AEe FujAE AREsA T 3 = a9 A9 Yol F& Tmn
2 AmnellA Aol =UY ol FU1EAY HIUbEol W& 7|dE R glon, WS
lactoseE F¥ ©AaYozZ 3 uf glucose T A4 Aol AojA] pHE w438 3tgo] 27]
WEd FE S AoE Bzt
Table 4-16. & wj#|o] ©}& LAB KW159] A& A=
i X| BL modified Tsd sPCR MRS modified
HYf 2FA| 71 pH oD pH oD pH oD pH oD
(hrs) (AB660x10) (AB660x10) (AB660x10) (A660x10)
0629 0.024 6.04 0.012 5.89 0.034 6.05 0.009
12 436 0.217 4.65 0177 464 0.136 481 0.153
Table 4-17. & ®jA|o] W& LAB KW59] 4% Ax
B Xl | Amn Cmn Tmn Pmn
o kA1 ZF | pH oD pH oD pH oD pH oD
(hrs) (ABB0X10) (ABB0X10) (ABB0X10) (AB60x10)
0 6.43 0.049 6.26 0.006 6.45 0.033 6.18 0.004
12 5.65 0.106 410 0.189 591 0.050 411 0.186
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0D (AB60x10)

07

0.6

05

04

0.3

0.2

01

0.0

2t RO A kw-150] 48

L]
=

=

Ep—
.....
_________

e

J:Itlll
TR Cm
| —4+—Tmn
T Pk

AL
| -~ CEMn-pH
-+ T MnlpH

o 10

Fig 4-16. 7} +

20
i 2k A| ZH(hrs)

30

w2 o) 4] LAB KW152] Al
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199534 A H. pyloriol digk 17t FA ¢ A5 <A

W HAAD A Al A

AR Ao A Al E RS HolWAl FEE WEIA IgY, ¥ fAb de s

vitro A/XA@ 02 H pylorizte]l AHAE F2 A = AxAA ZAHE Fskdar, 7t
3}

EHEY SFAE A3t synergy 2.¥E 13T

1. In vitro 23& 53 433A B3E 9 synergy &% &2l

(1) Al 3w ¢

St A X T2 (KCLB, A&)ollA 4982 S MEFA AGS cells 10% FSBe
penicillin, streptomysin®] ¥3¥ RPMIS ®ji oz 3lo] CO, v %7 (5% CO-,, 37°C)ol A
v Fst Tt o] Alxe A Ao HEE FATIF APl AR T

2) # 9 "X

H. pylori 26695 2 52+ H. pylori E83FL3 (I pylori Korean Type Culture
Collection(HpKTCC))oll /] Al-gwto} A3 2 #F3% 5% horse serum®©] #H7FH
brucella agar(Difco)E FLRw|A = 3Fo] 37T, 10% CO. wjE7]ol A 24A17F wivy Al vk

shol AF APl gt

(3) A3l g€ M=

TR s
A 18E AT/ B A oute] QoA AT RE}L
G 22 Pge U3 100 gol DW 700 mle wehEE 5 A
ftel e Asdoz A AsW ARY AF FE= ml
ZF 3 ng9 specific IgYZS a8kl AL,
A 1RE AT BA Ao uke] QoA AT R}
ZolMA FEE A ZE0 od FEHAoW B AW A&ar] d& A
W 0 2 autoclaveE AAISH AlRE AT U
A 1RE AT B WAool QoA AT R}E
o L5 eng dsde =aaz @ gz Azwgon 4 383% o
Lactic acid Fowel Adstnd A Relg #72E MRS brothel A 24417
bacteria (LAB) W T REAS wob A A9, B AR Al

L-5

- 137 -



(4) In vitro AGS cellol W3 H. pylorio] 5-& Al A

1 =
AGS A¥XF9 %2 2x10° cells/mlZ ZA3F] 100 ul 2 96 well plateo] HE3Fo] 2424 7F
AdufFste] GdZES FASHA sttt Aol AE € 3F/F9 AEE RPMI WX & o] &3
o AA Frz 343t PBS buffer® AE A7 H pyloriits &3t 1583 A aekst
5 AGS celle] #iFsEl 96 well plateo] 250 pl H7Fske] 24zF <k 37T, 10% CO
incubatorol] A WA TH HE-E-o] ik F AGS cello] &AW A &2 H pyloritts A A3
71 §18le] PBS buffer® 3WH A 2stAc). o]&2 A =vld 96 well plated] urea broths 7+
well & 200 pl 2 H7pste] 37ColA] 2A17F ¥h&-3F & 540 nm oA SMAEE F43H3

YA EFA AGS celle] thsk F-2 AAls SAHL urease W= =AY WA
1
O

ODcontrol - ODsample
ODcontrol

Inhibition effect & X 100

olu]l AGS cellel F2r¥ H. pyloriito] BES94= urcase? 4ol ¥7] uli&ol urea broth?

=<
Mol BeMon WHEY Wy Fre 23 %S BreAr) HolE #e 3wz o
e Anz Fwis ol gakalrh
. A9 A%

1) 9 AEF AGS celldl H. pylori o] dld J-& oA <l

A o o]
94 eksich fALE A5 B H pyloride ASAH] U@ A7k wmhn 9
53 oA GEbA o= Aow wEAr

Table 5-1° WElsSo] HolWAl FE=9 4% 05 brixel M= F #5F EFA 60% ol
o) e B3 AdAlTS Hlon, 0125 brix/HAE v AR B2 4TS #F T 5 9l
Ak #FA Bag A5 Aol s M. pyloriZt 14 AE e AgHow Fa g
W 52 2 AEE ekl F-&HA s olu gAAHe fAE BEE FF AR
ARESHA HW H. pylorit S14IAER B2 = S T 5 dvkal €E A Ak ol

FEES AAstL e FAEEC] & AAAR 25t

Table 5-1. Effect of &°|HAl on adhesion of H.pylori strains to human gastric mucus
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Inhibition effect(9%6)

Sample H. pylori 26695 H. pylori 52
Zolul A 0.5 brix 62.76% 61.14%
Zolul A 0.25 brix 54.929% 51.63%
ol Al 0.125 brix 27.81% 17.91%
ol Al 0.0625 brix 13.28% 1.92%
=olul Al 0.03125 brix 9.20% -

Inhibition effect(%6)= (OD.-OD;)/OD. * 100

2) 1% AXF AGS celldl H. pylori 3ol dlg 53 A5 synergy a3 <l

SRS

o phA BEAR A £ SRS RAE 249 A4 4EA AF EE 10

mg/ml Akt s + 015 pug/ml IgYE sk H3AoA oF 30% AE9 F-2 oA
& YElen, 5 mg/ml fAHE A5 + 015 ng/ml IgYE #Hisle

G 10% S BA AATE bR, FHE LA LD

MUE gelE B ¥ 5 99

Table 5-2. Effect of combination sample on adhesion of H. pylori strains to human
gastric mucus

Sample Inhibition effect{%4)
10 mg/mL LAB(L-15) + 0.15 pg/mL IgY 35.38
5 mg/mL LAB(L-15) + 0.15 pg/mL IgY 21.21
10 mg/mL LAB(L-5) + 0.15 pug/mL IgY 25.13
5 mg/mL LAB(L-5) + 0.15 ng/mL IgY 8.73
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Table 5-3. Effect of combination sample on adhesion of H. pylori strains to human
gastric mucus

Sample Inhibition effect(%6)
0.125 brix FolMAl + 0.15 pg/ml IgY 69.25
0.0625 brix Ho]lHAl + 0.15 pg/ml IgY 03.48
0.0.3125 brix HolHA + 0.15 pg/ml IgY 28.92

Table 5-4, 5-5+=
dA el H. pylori ¢ 52 A
AABAL AR s e v
AAsol °F 40% A

o2 e

PH
=
Bu)
L
o
&
do
2
o
oy
ol
2
1o
o
L
o

g/mli '77@3]-'7 Eo]u}/j\
ol 7} 0.125 brix o] Al

i 5o
LolulAl FEE ¥Rl wolge] 93|

Table 5-4. Effect of combination sample on adhesion of H. pylori strains to human

gastric mucus

Sample Inhibition effect(%6)
10 mg/ml LAB(L-15) + 0.125 brix *5o|¥HAl 41.18
5 mg/ml LAB(L-15) + 0.125 brix Zo]HAl 40.02
2.5 mg/ml LAB(L-15) + 0.125 brix Ho]HA 39.13
10 mg/ml LAB(L-5) + 0.125 brix *5o]H Al 38.68
5 mg/ml LAB(L-5) + 0.125 brix o]HA4l 29.50
2.5 mg/ml LAB(L-5) + 0.125 brix o] H Al 26.74
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Table 5-5. Effect of combination sample on adhesion of H. pylori strains to human

gastric mucus

Sample Inhibition effect(%)
0.0625 brix Ho]HA +10 mg/ml LAB(L-15) 7.40
0.0.3125 brix HFolHA +10 mg/ml LAB(L.-15) 6.60
0.0625 brix Ho]HA +10 mg/ml LAB(L-5) 16.67
0.0.3125 brix HFolHA + 10 mg/ml LAB(L-5) 13.81

FAE FEAS] BEAsdE $ oABe] Aolst molx GRAM Holwsl FEHEe)
sEwge s 34 oldkel Aok et Aom wel BgAlel 9% I pylori 3%
A5 A BolmA FEEol Wol woldhtkn Hzsoxn

- 141 -



Al 62 AGAA: A5ty HA R AAdS M as HF

T AAA AFEAdgY T W3, Streptococcus thermophilus HAZFEEH H
A
AN

= =~
V(Auricularia auricula) %2 749 L7 E)ol Helicabacter pylori it 2%

Asta, o FHFeol TwORRE Bu|HE ureased FAHEE JAFe] o
HRJAAE 12 &8, A4 o® H pyloriel #dd FERPodA #& HEANHEZN
9ol AF& MANA FEXE FTELE o] &3to Fsh= o 1 H4o] gt}

ABEAN SAEE GFRGMHERE FEwcl YIYHE nusas Agsar. B
0

thermophilus ¥t #% 0.02 g(133 pg/mL), 183 HoWA FHE 0.1 g667 ug/mL)o]
FHso] AUt

(2) H. plyoriv| ¥ 2 A

Ao AVg3F H pylori w2 52U ATCC 495035 American Type Culture Collection

(Manassas, VA, USA)ZFH F&dol AMR3ATE H pylorid wjFel= Agu]x]<l

M

Brucella with 5% sheep blood (vancomycin 10 mg, amphotricin B 10 mg, cefsulodin 5
mg/L)®} brain heart infusion (BHI) brothE AF&3%2™, 10% COs 5% 0 85% N9
Z7olA 37T TEF FERE FXEHEA 73 G AT H pyloris FEe] &

dEge] wadee FRnE A AA P g4sHE FPe x@stel 239
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3) in vitro ¥ &S A7}

H. pylorid] W3t dtaeS CLSI guide lineollA] AA 3= 3%

method®2 H7}3tA . WA O pylorig FA3AY 52 A7]17] 913814 Brucella agar (1.5%
agar, 10% FBS) plated] H&3d &, 37T, 10% CO, 100% 5% 3HAolA A wdslsdio)
Agar dilution test2 93te] A AEZC QAEE [gY ¥EE 7|27 943490 mg/mL

kAl el el Agar—dilution

- 90 pug/mL)3}e] 10% fetal bovine serum (FBS) & Mueller-Hinton agar ®]X| & A 2}gt
% McFarlandE AF&3le] % 200 9o H pyloris JE3GT. JF & 7243 &<t
wjekal vhe A Aol 94H@d AdAE HAYA % E(minimal inhibitory concentration,

MIC)E &<¢l3lath(Ha et al, 2009; Malekshahi et al., 2011; Yang et al.,, 2012).

(4) in vitro urease %A &% HU}

Urease A= AAa5S F71817] 93], 1 x 10° CFU/mLe H. pylori 759 SAEE IgY
FTEE J|F£22(90 mg/mL - 350 pg/mL)ZE 7}3ta, 50 rpmo. 2 wHFIFHA 6AIZF F <
w3ttt 50 ple] urease hase(2% urea % 0.03% phenol red $H1)E 73k 3 30E &<
A7 T 550 nmellA F3E WEE F4 5 tH(Malekshahi et al, 2011). Urease

FATE 50% A 33= 5% (median inhibitory concentration. IC50)E A A] 8} ¢4t}

T2 CH7BL/6 vF¢+2=(AlE 20-24 )& Uddhilol e a(S4d, shapddA FYsted 2%
2242°C, AUEE 40-70%, 12A17F FF712 150-300 lux ®7]9) SE2 F&39ch

AYAES  AAFE  AFEA HARES Had. SBUEAIAE FRAI

E 52188 9 9 3 (Institutional  Animal Care and Use Committee, JACUC)2] %918 o}
e =8 2T A e wel sl

=

(6) H. pylori 739 9 %9
2UN 7V A2 & wl e (n=10/7)] H. pylori (1 x 10° CFU/1 mL/PF9-2)E 29 71402 33

AT Es] A H T (Hahm et al, 2003; Aristoteli et al, 2006; Yang et al, 2012). 14¥

- dF9 FEQ/)E AAAA CLO d2lavty J|E(ophtAlef, M2, =2 #A3A =
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gttt A el 3 IgY W3 Streptococcus thermophilus % 2 ZEolwAl FEE
S A E[3 mL(22.4 mg)/kg, 10 mL(74.6 mg)/kg H=+ 30 mL(224 mg)/kg) & 1443 <
23] ATttt nuEdRs AgdEe] FREA ¥ 87E 919010 mL/ke) %=
Al A A F (10 mL/kg)S s dAF oz Z 7783l

I

o,

(7N AR R HFA 54

HE ANFEHE Fo 4UANL T FES IAAAIIZ H pylori HAES A A

Ak ¢ FEF AAEAE x 3 cm)e ZA AE F CLO 7]1EC] "ojmeg]al 357TlA

24X ZF WESAl A urease FAHEO wE WFS-S BEAIHUH(Yang et al, 2012). EANES o w2

F7AQ AHREAS WES o83t 20% glycerol - wlAol HEE Mg v,
olgf e} e AAHSHZE XNTFE 7|FO R H pylori AE A3 HYang et al, 2012):
Oxidase: Platinum-loopE ©]&3lo] F =& wA oJx]o £3 s p-phenylenediamine
dihydrochloride *]°F& @Wojrm# indolphenol blue Aol w& F&S Hol: AH$
Froz WA

Catalase: A EvlA]ol A wjdd HE& Sto]l= 9o S¥FaL 3% H0.5 "oj:my 7|27}
sl kg ow I3

_132

=]

1o

00

Nitrate reduction: ®]%¥FE =S nitrate brothell HE3ar 35Tl Al 48417 Hl %3} St
a-Naphthylamine# sulfanilic acidg& %o AAMo=Z WA dAHS=Z k. @, 549
A

AFEE zine %8 ¥ § Aol A e NO; 7F v
=

A
HoS:2 #2ld = s 7o e 58 wadoz H3|A Triple sugar iron(TSI) HIA|

Tl AASFa AEe vtge2F Y 3-5 mm7bA HEsHaL AMHe| = el #3717t
B3 2 4S8 oFzl do] Eal 37CoA 24417 Wi e de Moz wWshH H.SE

mlo

A

Al FEH A=3 9 £4& T4 formalin &l A & XAAE A

o

paraffin %% <#ol=E Az, =4 £g}o|=E hematoxylin-eosin®. = & 243l
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ANEAI= HrrEE a2 YeEdY. EASTE  A5S Windows  v.10.02]  SPSS
o

o2 E2E-Y(analysis of variance, ANOVA)3F t}8 P<0.059 F=oA FJA&

IeY W3kel (6.7 mg/mL), Streptococcus thermophilus T+ % (133 pg/mL) 2 Eo]¥Al

=8 667 ug/mLel ¥ 8/EE gy FFE 7Eoz dAHgHste] H pyloridl W
gEes B Ay, 450 mg/mL7HA= 9RdE E%E UEA B3R et 90.0
mg/mLolA = # F24& A AAS(Fig 6-1.), © =7 HAAs=(MIC)=

Fig 6-1. Inhibition by Yogurt containing IgY, Streptococcus thermophilus and Auricularia
auricula  extract of H. pylori growth in Agar—dilution assay. Minimal inhibitory

concentration (MIC) was determined to be 90.0 mg/mL as IgY concentration.
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(2) In vitro urease A& %%

IeY Y399(6.7 mg/ml), Streptococcus thermophilus T ¥%2(133 pg/mlL) % Zo)yAl
FEE 667 ng/mlel Frd RAEE IgY FFE VIEoR AH3ME O pylorid]
urease®l et AA G 5S H7FS Ay y=-0.1263x+0.8907 (R2=0.8512)(Fig 6-2)2] A3 -&
veb ek wEkA 150 oF 70 mg/mL= AlAHE At

Anti—urease acuvity or Igy compounda

3
2.5 1 I
2 |
=
c = T
C = 9 L
215 |
O y =0.1263x + 0.8907
o . Rz = 0.8512
0.5 |
o |
90.00 4500 2250 11.25 H.E3 2.81 1.40 0.70 0.35 0.00

IgY concentration, mg/mL

Fig 6-2. Inhibition by Yogurt containing IgY, Streptococcus thermophilus and Auricularia
auricula extract of H. pylori urease activity. Median inhibitory concentration(IC50) was

determined to be 70 mg/mL.

- 146 -



(3) In vivo CLO kit test

o

C57BL/6 wh-¢-2ol Wk o2 [ pylori (1 x 10° CFU, 33)E ¢ Wz #dA71x, 149

CLO kits® =3 23} g A4 oy dankg-o Bdozd A7 9 el 2 A

s A vhgse] 14Uz 1Y 23] AP EHC] FHHA 2L Yogurt(l0 mL/kg)E
Folgs u 8utg] F 6vtE] o] FEolANE FAAWNEE o 25%°] HA &S HATHTable
6-1). ol wlsl AFEH 224 mgkgs TFH3 Yogurt®: FAE uwle 37.5%(3/R), 64.7
mg/kg FolwolAE 625%(5/8), 1¥a 224 mgkg FolToAE 75.0%(6/8)8 A
AAEE Werdd= Bl 224 mg/kgel A WA RAE 10 mL/kgd FAFE Bes B

F A

Table 6-1. Reactivity in CLO test on the gastric mucosa of mice infected with H. pviori

followed by treatment with egg york IgY or pantoprazole.

Positive
Treatment 1 2 3 4 5 6 7 ]

ratio
Control o o o o o o o o 8/8
Placebo Yogurt
(10 mL/ka) o o o o o o O O 6/8
Yogurt

5/8
(22.4 ma/ka) o o o o o O O O /
Yogurt
(64.7 ma/ka) ¢ & &6 O 0O O O O 3B
Yogurt

2/8
(224 ma/ka) o o O O O O O O /
Ul AEHS
L AEAE e @ O O O O O O 2/8

(10 mL/kg)

O, negative; @, positive.
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(4) AR HA W F

AAT A4S wgsas W, Aws FAd gxddAE BEE FEA ol
28t tHTable 6-2). olel w|a] A @=Ho] FFHHA 2 Yogurt¥hs FoAIdES W=
25%(2/8)8] Al HAE&E Ho] FATh ool HlE AFEH T Yogurt FoATolA =
feFo)EAel A AAES YEhEdH, 224 me/keolAl 37.5%(3/8), 64.7 mg/kgol A
62.5%(5/8), 18]l 224 mg/kgoll A= 75.0%(6/8)8] HA LS Ho Fof 224 mg/kgolAl

H WA FAF 10 mL/kgd 22 35S 4339

Table 6-2. Identification of H. pvlori through culture of gastric mucosa from mice infected

with H. pylori followed by treatment with egg vork (IgY) or pantoprazole.

Positive
Treatment 1 2 3 4 5 6 / i
ratio
Control + + + * * * ¥ ¥ 8/8
Placebo Yogurt
+ + + + + + - - 6/8
(10 mL/kg)
Yogurt + + n + + - - - 5/8
(22.4 mg/kg)
Yogurt + + n _ - - - - 3/8
(64.7 ma/kag)
Yogurt
g + " _ _ - - - - 2/8
(224 mg/kg)
A T =
H WA EXH S + + _ _ _ - - - 2/8

(10 mL/kg)

-, negative; +, positive.
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(B) H. pylori A

ojy

fveel
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S4Hg- A
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T
<
"
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& 37}
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Fig 6-3. Representative microscopic findings of the gastric mucosa of mice infected with
H. pylori followed by treatment with IgY(50-200 mg/kg) or pantoprazole(30 mg/kg). (B) in
vehicle group, in comparison with light sloughing of villi at a low(50 mg/kg) dose of IgY
(C) and near-normal features at high doses of IgY (D, 100 mg/kg; E, 200 mg/kg) or

pantoprazole (F, 30 mg/kg).
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