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< SUMMARY >

| A=WE D-02

Purpose&
Contents

O According to industrialization of the eco-friendly antibiotics alternative feed additive, and
self-reproducing and environmental disinfectant based on the bacteriophages having
antimicrobial activity against swine bacterial respiratory disease bacteria in order to cope
with the bacterial respiratory diseases which are frequently occurred in the swine industry,
1) Development of the product types and specifications that can maximize usage
effectiveness. 2) establishment of the customized farm usage to maximize product
effectiveness. In addition, 3) obtainment of scientific basis for respiratory disease-targeting
bacteriophages which can be used for future product marketing, considering the fact that
there is no scientific EVIDENCE / PROOF for current use of bacteriophages. Finally, 4)
Completion of industrialization by tests needed to registration and licensing work required

for commercialization.

Results

O Establishment of commercialization strategy, business model, and consulting such as market
research/analysis related to the industrialization of the eco-friendly antibiotics alternative
feed additive based on the bacteriophages having antimicrobial activity against swine
bacterial respiratory disease bacteria in order to cope with the bacterial respiratory diseases
which are frequently occurred in the swine industry

O Establishment of commercialization strategy, business model, and consulting such as market
research/analysis related to the industrialization of the self-reproducing and environmental
disinfectant based on the bacteriophages having antimicrobial activity against swine bacterial
respiratory disease bacteria in order to cope with the bacterial respiratory diseases which
are frequently occurred in the swine industry

O Preliminary test for product development

- Development of fluorescent labeled bacteriophages specific to Bordetella bronchiseptica and
Pasteurella multocida, and detection technology

Expected
Contribution

O Obtainment of scientific proof for the use of bacteriophages as an antibiotic alternatives in
livestock industry (EVIDENCE/PROOF)

O Enhancement of livestock application for the bacteriophages to get a lot of attention
recently in various industries

O Enhancement of confrontational ability for antibiotic resistance bacteria known to cause
many problem recently in livestock filed

O Enhancement of confrontational ability for antibiotic resistance and antibiotic
tolerance-related biofilm known as serious issues in livestock field

O Consolidation of competitive power of swine industry by reducing disease outbreak and
damage in farm

O Locomotivity of new industrial field in terms of bacteriophage application

O Effect of import substitution and export

O Contribution for the extension of bacteriophage technology to various industrial field

Keywords

. ) Respiratory Feed Environmental
Bacteriophages Pigs . .. . .
diseases additives disinfectants
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2= : (Natural antibacterial feed
(Health sanitation, anti- o ,
. additives, animal drugs)
superbug drugs, nosocomial
infectiomcontro
x| 2|8/x| 2|4 = OF HIE||2| QOHK
(Dental drugs, l l /4 MEH0] 20F
mouthwash/gargle product) y
l:ol/*Al-/OHQ_}E
=2/ == =
= E0F S = OF
(Natural antibacterial (Ballast water
Treatmenti
byl = o i = = R=ye] orsl X S o]
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Product Description Company Website
AgriPhage™ Targets bacterial spot or bacterial speck on Omnilytics http:/f/www.phage.com
crops, with specific formulations for strains
of Xanthomonas campestris pv. vesicatoria
or Pseudomonas syringae pv. Tomato
BioTector Animal feed for control of Salmonella CheilJedang Corporation http:/weww.cj.co.kr/
in poultry
EcoShield™ Targets Escherichia coli 0157:H7 Intralytix http://www.intralytix.com

FASTPlague-Response™

FASTPlaqueTB™

ListShield™

LISTEX™ P100

contamination in foeds and food
processing facilities

Rapid detection of rifampicin resistance in
smear-positive sputum specimens
containing M. tuberculosis

Rapid detection of Mycobacterium
tuberculosis in human sputum samples

Targets Listeria monocytogenes
contamination in foeds and food
processing facilities

A food processing aid that targets

L. monacytogenes strains on food products

Biotech Laboratories/Lab21

Biotech Laboratories/Lab21

Intralytix

EBI Food Safety

http://waww.biotec.com

http:/wwaw. biotec.com

http: /v intralytix.com

http://weww.ebifoodsafety.com

MRSA/MSSA Blood Determining of Staphylococcus aureus Microphage http:/microphage.com
culture test methicillin resistance or susceptibility
directly from bloed cultures
MRSA Screening test Identifies methidillin-resistant Staph. aureus Microphage http:/microphage.com
(MRSA) for use in Infection Control
programs
MicroPhage Differentiation of methicillin-resistant Microphage http:/microphage.com
MRSA/MSSA test (MRSA) and methicillin-susceptible
(MSSA) Staph. aureus
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ListShield”— making seafood safer, nature’s way

av0| d listeria recalls
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AE I Sl AA vl FDA <<l

in Oral Rehydration Solution

<orelele Al oz ok Ae] B8 Al

o st 2= Qe §A ofF et A 3 AR 1 bl ojn] o
oA FHEo] 9Qom United States Food and Drug Administration (USFDA)

USDA  (US  Department of  Agriculture)+ HLEﬂE]EYﬂrX]% GRAS
(Generally-Recognized-As-Safe) 2 FHa3sl™ I P S <143 vf S (20053 7€
392 USFDAS memorandum®] ©]st¥ ®e|g] e apx]e] Q1A djgh 0]%% o4 &}
o A A Eo] ).

= JE
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monocytogene i< control 3F7] ¢k vreE] Q31X 9] -8 meat productol]l A Al
gts AAs7] A FA SRR vrEH g e uA o &g 9 dNbA Q] A Fol A
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A WA g fEAe el wet fEuvekes 20119 AFE Wl growth
promoter= AR&H = EE FAAL] HIFE rASH] AlAstA L (FHFAAAET 1
Al A|2010-142%), ofoll whet FAYA A=Al tigk A77F kst Ao,
ojgfgt HAoA wrEl Yo digt A7t EEstA HAS. FuleAE 20109
Salmonella Gallinarum BHH 2] Q92| 7} B AR AR 715 QAEBEAREA 52 9 2
Ao (FHEFARAER 3A] A2009-195%), 20113 Salmonella Typhimurium 2}
H 2l 23X 7} BREALS AME 7hs AAEAEZAN 5F 9 IAFHAS (FHFAES
Al A2011-125%). T3 H 20130l =  Salmonella Enteritidis BHE] 2] 2 3} %] 9}
Clostridium perfiingens |8 Q32 7} B 2ALE AFE 75 QIAEARZA S2HYS

(RS2 FF A A12014-45%5).

0. uhHle o mA AFE Al RAET ol Hzsh sbw el el AT #e
T UEE 7] st E 7hA] mHEof & AeS QoF A AlSHA ol et 2
LA e oF & Algt
23 9 IS FEste YAvS HE3] dof & A 2 FE
2o 2z we Fojx7] oA HF3tE UAE Mo 2 AU HQagk o2y
; A4 9 AP FAse Hadel WP FHd 24 YL ¥
d H2 gt FAHS 2= F8 dHP LA E AA G ok g
dhe g 2 Al o o gk 24202 v e 994 cocktail AAL AFES = WA AT
A Mo =49 =d NEE v4E 5 U5
9 WX EA At (Vibrio choleare, E. col)® 735 4he|g] 2 1%
of & Hol® WEA FHAI TAA D 5 U HE §94
whg 2] @ 32l o] o] gk {3l | (lysogenic) A&3S zb= wre|g] 927} o]k fdak do] H
FAA2 Ag 74 Fd EYE dodlE Ao dHA S wEA 2] on 2
g ZXo 7 vy eux 7wk AAE &8 A9 &4 v
2] e 92 & AE3le] Al8-3st= o] T8 E
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7R Aol A%How 44e Fo
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7wk %7t

=
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5

(%1 : 1000 MT CWE)

S ey
uuuuuu

sconnn
- B

235000

2012 2013 2014
% Z=*: USDA (United States Department of Agriculture)/Foreign Agricultural
Service

¥ 1000 MT CWE: 1000 MT Carcass—-weight Equivalent

[2d 1] d=9d A AA SFLHE
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(2) 22¥ S A1 47

A AAGA A%RE %9 Bess 34 3748w Jod A3 Be 3ol

AgHE AGe ohAotZ HA 29 A Tl ¥

O A AAdA A= 7FF9] FE 20119 % o|F Frkste FAlolH A o) g7t

AA 7452 94% o] 2A|
- 7 wol A HE /&L oln 20119 % 1909 wlElsb AFSE o]
F7F 23] Frske] 20149 % oF 2109 whel o] Hol A AAA AL

A} k2]

- oge AWEE WIRIE o] F 2FH AgulesIl gastd] 04EE Q8 o
oF 49 viz)e] AMgEHRlS %

ob7be] 7hz7} WAIEIA R, 20114 %

(9: Avtel)

T8 2010 2011 2012 2013 2014
a 1,453,408 1,451,876 1,464,840 1,467,839 1,482,144
51 20,128,053 19,900,242 20,472,204 21,029,465 21,321,834
2 1,240,932 1,154,366 1,177,991 1,159,691 1,132,782
o 59,774 59,643 58,824 58,639 58,913
A 974,980 968,889 971,681 977,645 986,648
AWz 459,466 467,938 477177 463,077 461,453
% E4: FAOSTAT(FOOD AND AGRICULTURE, 7<= #7H4] 7}-&)

O A AA AG F okAotel Al AgHE HEol b BE vhelFE X5 ofve
Be hE AgTiEs /]S

7h 9, obZel7h, Aol t FE oo W2

- Zha el &k @3 L2l= ofAlobell A H5s] Wol AbsEY 53] o2 20144
T olAlolo A ¢ 1109 w7} AFSE o] A AA 2109 mig o) AlSHE o = o

Ak 2

=
[e)

- we 7};}01 ofrlotell A AMFE = Ade @] T opmE]Flell A Ak o] 4
AL A

AbSHE AWz ot ] gket ol A 90% o] A
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<E 3> A9d 4E AgvelS

(9] Hrka)

TE A g 2010 2011 2012 2013 2014
o} g] 7} 286,068 291,031 300,331 303,913 310,277
oln| 2] 7} 509,767 508,878 508,685 509,644 510,397
e OFA] o} 495,758 491,355 493948 491,913 498 548
r 124,481 121,344 122,530 122,147 122,711
Q Moo} 37,332 39,266 39,344 40,221 40,209
o} g] 7} 1,697,045 1,684,538 1,747,835 1,823,144 | 1,863,072
ol 2] 7} 5,263,509 5,266,186 5,285,457 5,339,721 | 5479,193
51 O}A] o} 11,109,535 | 10,828,731 | 11,294,180 | 11,617,262 | 11,738,209
e 1,948,885 2,003,376 2,016,123 2122950 | 2,115,345
L Aoy o} 109,079 117,412 128,609 126,388 126,014
o} 3 ] 7} 25,289 25,426 26,242 28,452 28,539
ol 2] 7} 25,778 26,080 26,597 26,830 27,594
LX) o}A] o} 1,104,328 1,013,259 1,036,863 1,015,561 986,619
fr 83,521 88,283 86,360 87,420 88,602
Q Hefyoe} 1,516 1,318 1,429 1,428 1,428
o} g] 7} 5,985 5,923 5,899 5,966 6,076
oln| 2] 7} 33,494 33,500 32,510 32,390 32,528
ot o}A] o} 13,620 13,870 14,141 14,139 14,348
r e 6,269 5951 5,868 5,735 5,556
L Aoty o} 404 398 404 407 404
o} g] 7} 31,510 31,394 32,984 33,814 34,536
obuf| 2] 7} 163,850 166,920 166,656 164,540 170,360
| 4] o}A] o} 585,102 577,654 583,527 591,159 590,878
fr 9 189,164 187,525 183,226 182,946 185,527
Q Ao} o} 5,351 5,393 5,286 5,184 5,345
ELE 19,642 20,728 22,366 22,878 23,658
2 ol ] 7} 314,609 321,309 327,289 314,447 312,477
E; o} A] o} 12,477 12,633 12,704 12,754 13,659
- r 111,375 111,900 113,448 111,622 110,282
Q Aol o} 1,364 1,368 1,371 1,375 1,377
% Z3: FAOSTAT (FOOD AND AGRICULTURE, 71& 37} 7})

(] A AA SFauZFo] HA F718tn glem 53] ofxote] FAZ AAA Ao
2 4oz Fg

Oz HA, Fel A AA FRaNFo] WIVE oF FEsl Frea Jon wd
4 A

-
W e e

- AA SR

XN oA 2015 =74A] S
4,300E 9] A K] AHE 7

-
Foldon 20156 =o+= 29

AEad dEe] W

3) AA S, frAE, e A AR (FFAETEALARE 93, 2013.06.27)
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£5 FF Aol Heol o WA AHF wel LuHE

o vl
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)
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- A SFan el oo ®, &, AHzTE A AANA S|
g

2 7155H%oH, 20149 % 2 8400%E, A& 5900E, AW

(&$1: 1000 MT CWE)

T 2010 2011 2012 2013 2014
E 58,369 57,670 58,272 59,122 59,024
A 102,980 103,312 106,522 108,558 109,896
51 76,903 79,763 81,624 82,883 84,945

AWz 5,023 5,010 5,105 5,063 4,937
Al 243,275 245,755 251,523 255,626 258,802

% =2 USDA (United States Department of Agriculture)/Foreign Agricultural Service
¥ 1000 MT CWE: 1000 MT Carcass-weight Equivalent

EE N

& @A, B, AWE SRANT P9 T2 AAstgon, vTe]
o, Avizel N SRAMS 1912 AT v

H 7] SR 191 o] AHA

- Hl=ro] 20149 %= 1,1008F £ A9F 14009 =9 9 2209 =9 AHZFEE 4H|E
of 7t 1% SRaME 19 =7 244

o

- Ewe Ao 54
A A SFavwe] 5018%E
62.17%9] W& 7%

=

Mg A&Hew 19 e AX Ao, 0108% 3
NEF olF AR wFe] Zrbele] 20159 %
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<E 5> 4EW 49 &fFaY 77

(e$1: 1000 MT CWE)

T =7} 2010 2011 2012 2013 2014
United States 12,038 11,646 11,739 11,608 11,241
Brazil 7,592 7,730 7,845 7,885 7,896
European
A ) 8,202 8,034 7,760 7,520 7,514
Union
China 6,013 6,448 6,667 7,112 7,277
Argentina 2,346 2,320 2,458 2,664 2,503
China 50,849 51,118 53,922 55,456 57,195
European
] 20,951 20,822 20,382 20,147 20,390
. Union
United States 8,654 8,337 8,441 8,665 8,545
Russia 2,896 3,035 3,239 3,267 3,024
Brazil 2,577 2,044 2,670 2,751 2,845
United States 13,473 13,660 13,346 13,691 14,043
China 12,457 13,016 13,543 13,174 12,830
European
51 . 8,955 9,180 9,293 9,638 10,029
Union
Brazil 9,041 9,422 9,139 8,829 9,137
Mexico 3,361 3,474 3,068 3,582 3,738
United States 2,306 2,273 2,282 2,291 2,253
European
. ) 1,913 1,886 1,953 1,893 1,848
23055 Union
=z Brazil 327 348 340 359 350
Mexico 163 164 173 166 158
Canada 143 150 142 150 152

% Z=3: USDA (United States Department of Agriculture)/Foreign Agricultural Service
¥ 1000 MT CWE: 1000 MT Carcass—weight Equivalent

o] we Frhe ofzaE, v, weldw ojvelzt xejo] A A
]

% 72

S F3e]l b SRAN S A B F71E AXNSAAW, AP 4F
7V SF A% Sto] b w8 IV 20149 = 1999 117.85keg o] SFE A F
3 ol e 27
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(H$1: Kg/?l)

T o H A S AR x Al
T 5.35 42.04 9.43 0.02 06.84
)= 3047 2697 44.32 711 113.86
B 39.28 14.15 4545 1.74 100.62
el Al o} 1599 21.07 20.01 0.80 63.37
WAl 5 1553 16.82 31.57 1.33 65.26
A 9.63 19.98 1751 - 4711
A= 1.63 0.00 3.01 - 4.64
ot=dl L} 62.39 11.27 44.20 - 117.85
H E 2.62 27112 591 - 35.66
deA 14.76 32.49 1752 - 64.76
ALkt 5.77 15.74 13.24 - 34.74

% =3 USDA (United States Department of Agriculture)/Foreign Agricultural Service
(=372 7HE)
¥ 109 SFavE 7 w7bd SR /6 57F T

Q) = 4 A A=

- s 201295 olF AA AMSTE fAE AR dapse A dFer A&
Aol AAAE fA8t gon, §9= AT 714 Aso wet 20149 % 89,0009
ol A 20159 % 115,0007+8] & &7}

* (?j]—_/l’:71-

A=) 9 1A AAHBE 9 Ux MAFE Fol:= AHo|n
ojo] we} - AbFol A st =4k Hav] T4 e e
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- A 7HA e 2R A A AgEsle s s FrFske] 2011 R 8,171,000
nkg ol A 2015 = 10,187,0007 8] = 7}

- AAADINA Tz WE A FUhel FAAS wElF Y] SR 20149 =9
asle] © AFSEFElST 2015W %S ZUbetgon Audoz 9w 2011WE o
2

014 A =77 A &A o2 Fhhasdhe F4

(9]: Hvla)

T 2011 2012 2013 2014 2015
SF-5- 2,901 2,933 2,810 2,670 2,561
5 130 126 108 39 115
R4 404 420 424 431 411
= A 8,171 9,916 9,912 10,090 10,187

2 149,511 146,336 151,337 156,410 164,131
27 12,735 11,161 10,899 7,539 9,772

* EA

D FEEAAE FREA (FEERAEE 2015), 7FEES (B4, 2011-2015 4%
)

O &S ARFE AT F HFE ASHE AT 7 b Bod AgATRE

SHE vid Fasts A0l 53] 99 HiA= A Ha

- 20119 =5E 20159 =7kA 9] St9 JtSAS el S gAY R $H9 ARSI SO
a7t FASA o] FoA 20119 % 157600799 % A7 20159 =
894037} 7] =

- WA §9-9 AMSTFTFE 20149 % 48477 A 2015 % 51307 R E7)

Agulgge) & Fbe gel AgAFRE A FAEA e} PG ALgul

o)
<1
A~
s 7
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A
=3
o
\V
re
k1
i3
Al
=
S
3
>
Ho
S
-4
&

(@91 74)

T 2011 2012 2013 2014 2015
-5 157,600 141,500 119,100 99,285 89,403
5 5,700 5,900 5,400 4,847 5,130
A4 6,100 6,000 5,800 5,693 5,498
| %] 6,300 6,000 5,600 5,177 4,909

51 3,403 3,144 3,087 2,989 3,004
2.7 981 852 866 605 722

=24 7SEE (SA%, 2011-2015 4%71)

[] 2499 BEI7kxE Ax 718t gom 20159 Addv AA =449 AA

O 2015 % FHAYPL 31299 FIHAE 7S5 o, Ak Fr7bA = vjd
IER=

< 7Fske] 2015

- SRS 20119 = A 20149 =7k 52 9ol RUbAE R om 20159 %
o= F7H7FA7E AAl S7vete] 729 o] F 7=

= FHoIYY FI7HAl Fell A 233%9 Ml &S AbAske] Al

WAZ B R A%
S e AT Fagow BRHm 058E Ay Augel FAA 2
A% wE A9 RNt S
<E 9> dEW T Py PAA
GEIIEEY
T8 2011 2012 2013 2014 2015
THAY 28,2974 30,454.0 30,775.1 30,437.2 31,710.3
A 22,433.7 24,2654 24,715.0 24,668.8 26,112.8
G A vl 17,580.2 19,321.2 19,716.5 19,522.0 18,724.6
SR 4,853.4 4,944.2 4,998.5 5,146.7 7,388.3
Rkl 1,764.4 1,769.2 1,948.0 1,967.8 1,920.8
sHAY | 3,425.8 3,7132.8 3,416.4 3,061.1 2,970.4

2~
S E FaEA (FHSAA S, 2015)




O Faksdel WAl 670 7h=e] A2 % 102 o9 JFRE WEhE 20159 %
Aol 3z¢ S7tete] 1424 ool ALt V=
- Fo] kel 201295 A g ol F 20156 = Adwiv] o 500099 57t
ste] 4z29 7%
- Sk AN T P B ves AASE A HAY] At or 20119k o
T A9E XEY B ISERG we Adtds vseslon 201569 % 6% 6,1509
€ A
- 2] AakelE 2014957 R FAS e, 20159 s 13 570914 V1=
<E 10> =9 = Sakd Ak
(&9l 109 <)
TE 2011 2012 2013 2014 2015
- 4,582.0 2,339.3 3,263.0 3,506.2 4,025.5
5 281.3 2134 210.0 176.1 259.7
e 24.1 19.0 76.7 59.4 50.6
A 5,322.7 4544.6 5,348.2 5,009.5 6,615.1
= 2,146.0 2,186.0 2,090.0 2171.2 2,023.8
2 1,305.9 1,396.6 1,045.1 1,005.7 1,0575
A 13,662.0 11,198.9 12,033.0 11,928.1 14,032.2
¥ A 7FEEF (B4, 2011-2015 47])
L) =W SFaME & AR, Fo] FE o|FH A4 §FauFo] S78ts FA=R
T, dEETD 2 19 SFLHF 7S
O Al FipanlFo] A &H o Frbstal glom Hxe] 1909 Fipanl o] 7H 52
TA 7=
- 2, A, Hel Ul SRan e 2010820 EH 2014927k A] FES] Sk
2010 % A SFauwF 2807 EellA 2014k 3308 & )=
- Ao FRan o] 20149 % 1608 =2 7]=8ke] 89nk =o] o, TovF Eo] 4m
o 458 Be &7t ooy
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<3t

11> dxd =y &

(e$1: 1000 MT CWE)
7+ 2010 2011 2012 2013 2014
2 609 677 683 713 154
= A 1,539 1,487 1,546 1,628 1,660
51 739 795 803 820 895
Al 2,887 2,959 3,032 3,161 3,309

% =% USDA (United States Department of Agriculture)/Foreign Agricultural Service

(%744 713)

¥ 1000 MT CWE: 1000 MT Carcass—-weight Equivalent

- 2049 % 199 SRS SF A Fo] 64.76kgS 71 =d JME B

71538193, A7) 14.76kg, ol 17.52kg 715

(91t kg/<Q1)

60

50

aHE

32.49

a0
20
10
D l .
A

USDA (United States Department of Agnculture)/F oreign Agricultural Service
1= ] 74

1918 &8

=

¥ =

-

(28] 4] 20149 % 7}39 =) 199 S5 20

2 Sl Ate AR %

(1) & AA A= A%

<HAe A=9 A9 2 WA >

o 3R (Compound Feed)&=
of we}
- (ﬁiﬂ) ﬁ?i ”%ﬂ ==

CRE ABE TR AZHE ARE EY FFH

- (—u:vr) 7}374
L
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(] AAEAZL 71F9 Z7d uwzt EF5d9 A AAZHYD SF409 F7bd wa
APERAGS HA A e A
O 20139 %= A AA Ats AATFEE 8509 EefolH, 20183 %=7HA] 6.6%<] AHE A
FEol ol 11779 dH 2 AT Aol o=
- 0139 % HolW g7}t 43% = Alg Al A 7P we vl &S AA|EHH, =
o} Z @] 7} 7} 34%, oFAlol-ElH o] 23%<] H]& 7] E

it

==
3

SER O AAE S8 ARHE AL R AN gof & A
=A

NERR

o
:

=2
=

2013 2018

—e—S0HH 2|7} —e=RT-FTS0tZ2|F} —e—OpA[OREfEY —e—TH]

¥ =% COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC
Research (2013)

[29 5] 20139 %= A AIAl A9 Als AR 2 A

- opAloh- e ARt

o 7 =
o= ofAlol Bl A9 £AEFE FUhh 109 FF 2Hle] Z7h WE

<E 12> AR A AA AbR AR

CAGR%
TE 2011 2012 2013 2018
2013-2018
ol g7} 322,277.9 34,489.2 36,769.0 49,790.7 6.3
955 -ol=g 7} 25,252.0 27,140.8 29,119.2 39,906.1 6.5
O} A| o} el 3 oF 16,861.1 18,458 .4 19,714.7 28,098.4 7.3
gy 74,391.0 80,088.4 85,602.9 117,795.2 6.6

¥ Z#: COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC Research
(2013)
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Z QAT E AR Aol HA AR A|F A M E
H g AR Aol mEA IYPEI U
=B AR AATFEI 20139 % 4309 EEE AR AR = UM &
E2E A o &, VhET, Yo, ¥, 7IE7F O ge& AHA

* 0|22 20159 = 7|Z02 N J1HO 68%7t OHASE2S 7|91 Uon 20144z 0|2

o OHASE AQITFDE 5802 | 7=

Ar2 9] A Aol 86%2 AHWAAHAAEZ 71 mzZA AAsty gom, o
Aok tE B4 Fu7t F8 Udole} 9

o =%

<E 13> 715 A AA As AR
(k9. Wk he)

CAGR%
T 2011 2012 2013 2018
2013-2018

of HE = 38,163.3 40,826.0 43,697.2 58,034.0 5.8
& 8,900.0 9,967.4 10,266.9 14,732.2 7.5
b 7,2517.3 7,730.1 8,190.6 11,528.5 7.1
TS g 6,425.0 7,143.2 7,096.5 11,179.0 8.1
= 5,025.0 5511.7 5913.3 8,912.9 8.6
71} 8,620.4 9,310.0 9,978.4 13,408.6 6.1
A 74,391.0 80,088.4 85,602.9 117,795.2 6.6

% Z3: COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC Research (2013)

- fFE AlERT v Fol FHI EF AFRC HEte] TFAo] Eof A Alm Al
ARE o] g AAeto] 20139 = 51% 715

——REE —— % ——71FF —e—O|F —— —o—|Ef ——TF]
% Z=x: COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC
Research (2013)

(23 6] 20139 % 71w A A A AFE A&7 2 A

_30_




Rxoew 20139 % 1029

A

g5 19

(e]

Iﬁ‘

]_

= A

2018 %= 1479 & 7HA
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shgom, oflol

S

ZFA]

=

Mg 4A 971 "0 Ba

19989 %

Aol 44%

Z}A]

11 COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC Research

(2013)

- 20139 = SoprElTfell A 459 & o] 4 AR A

=

XZ

5) AR concentrated feed stuff

4) #fk}, roughage, bulky feed



'13E =

02 2013 2018

=—e—=S 0t 2|7} =e=OtA|O+EEY ——FE-FS 01 Z27} —e—TH

% =% COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC
Research (2013)
(23 7] 20139 % A AMA & Als AR 2 AW

- ol &
Aol 9ol 9l

A4 2011 2012 2013 2018 zgﬁfggé
Srolv] 2] 7} 3.997.7 4,200.2 45298 6,371.4 7.1
obxlof- e 33 2,623.7 2,918.2 31293 4,660.4 8.3
955 okZe gl | 22786 2,449.0 2,607.8 3,700.4 72
=] 89000 | 95674 | 10,2669 | 14,732.2 7.5

¥ =% COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC
Research (2013)
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<E 16> FEE AR 25 2 =74
TB =5
Sxz B | JpERe] 78 @ol AFEEE Abmoln] FA Y] oyx] F o] =L
s WA} ol A g 5 gl HAo Abmolw, WERE 7
AH A
o %3 98 AHE 4 QS U ThEE Aole] 20675% &3
2k 5% A U] BEe wolEn wAZIlE 7] bR Aole] 5% Ed
HJ g AAAE TG olfw BE A= AP RgS o
aejoka ArA | AlET ARL 2R Y8 AFEHE, TEAE AshA 2 g3
o BAom AL
P gaEe] pEE Aole] 0.2%705% AL
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obmlw Al ERAE | - - - - -
2o G AR - - - - -
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T 22,742 24,731 26,061 31,436 40,332
T EALR 100,534 95,869 105,599 714,452 61,344
A EALE 400 232 57 87 11,508
i Ydacy 347,899 334,823 383,799 361,683 322,610
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[] A5 9 E5S EAFE
AZ g3 U=RZ & X

NS e wxARd d 34 271

- REARS AR FAAS Et WAL BAs] 99
JAPES BEFea AlRY &% 7}

- U REAIEE AFA

oz g we Agags J|2agon, oo Al
F A

730> A5 BREAE (18%) A

H7rs =

2t AIZE AFshE A A

242 AR

9] 17#0 2 BRI 20149 % AT A7} 31,9532 A
o

HIEFRIA 7L B2 A2

He BEAbRS] A E7F Srheke] AatAl, wlERRlA], ofv| =it

(&9l =)
& 2010 2011 2012 2013 2014
AZA 377 334 315 232 318
- 3HA 549 611 799 818 300
A A 2,162 2,033 3,002 3,360 3,470
& aLA| 96 471 629 724 648
FAEsHA 120 78 77 101 113
@agolA 769 556 579 o586 460
oFH] Il AHA 207 191 409 695 1,669
H] B} R A 7,447 6,867 9,845 10,602 10,730
T A 5,794 5,852 7,599 6,781 7,462
At A 28,386 28,934 31,207 31,468 31,953
) Al 2,140 1,803 2,208 1,784 2,191
vl ehul e 4 5 e - - - - -
A A 13,732 12,645 14,137 12,586 12,736
4 A 1,185 69 69 82 531
240 A 71 75 81 56 9
F=A 1,199 1,149 1,534 1,636 1,704
=g a9 33 22 29 25 34
=SA 746 792 1,232 1,482 1,517
A 65,013 62,982 74,251 73,018 76,435

¥ EA dvl-BeALRA Y, Fadu AR 8] (2015)

15) ©m]-BeAgEs, AR (2015)
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0

[

Far loem 20144

il

O HEAbze] A4 3 A & AFAZE 7B 2 Hlss AA
= AU BEALRS & AL Al o] BF STt

- 20139 % 73 018E9] R EAIEVE AAE A om 20143 % 481% S7FeH 76,435F 9]
BEARTE A2

_gzale] AlAko] Autiu] e 5470 Z7bshe] 74 e A Zshrb o o] H o
m| olul wAbAl FAA S} 1 FE oo} A Z)

<¥ 31> 20149 % HEALE A 9 oo 2k

(9 &)
23 B oo &
- 2013 2014 7 (%) 2013 2014 =5 (%)
A A 232 318 37.07% 230 319 38.70%

+ 3HA 318 300 -2.20% 802 791 -1.37%
A A 3,360 3,470 3.27% 3,341 3,394 1.59%
& aLA 724 648 -10.50% 7125 648 -10.62%

FAEsHA 101 113 11.88% 95 111 16.84%

oA 586 460 -21.50% 589 452 -23.26%
R ] 695 1,669 140.14% 688 1,628 136.63%

H] BRI A] 10,602 10,730 1.21% 10,703 10,559 -1.35%
| 6,781 7,462 10.04% 6,369 7,498 9.16%
A =t Al 31,468 31,953 1.54% 31,474 31,967 1.57%
] A 1,784 2,191 22.81% 1,905 2,114 10.97%

Al chel e Aok e - - - -

A A 12,586 12,736 1.19% 13,948 13,014 -6.70%
A 82 531 547.56% 75 72 -4.00%
2144 A 56 99 76.79% 58 95 63.79%
F=A 1,636 1,704 4.16% 1,629 1,686 3.90%

=919 25 34 36.00% 24 33 37.50%
A 1,482 1,517 2.36% 1,443 1,548 7.28%
A 73,018 76,435 4.81% 74,598 75,929 1.91%

¥ FA g B EAS Y shadu AR R S (2015)

_51_




<E 32> 0UEE REAE S

(&9l M/T, Hdd)-

01435 P H
HSERAC =7} = - %o_f
A7VE = 244 746
B 7] 240 63
ol= e} 230 95
kil 125 149
2309.90.2010 A 5 95 188
u| = 88 70
H EY 41 110
71 €} 91 282
2 1,154 1,703
=Y 311 880
o] = 254 477
S R=0= A= 170 302
o) A = T 147 1,348
. 2309.30.2020 = 99 735
T A = 54 69
292 39 697
71 e} 9 96
AA 1,083 4,604
o] = 2,411 6,782
ElR=h=as 1,348 3,053
A7t = 1,234 2,643
Ep s 966 4,605
= 564 1,567
ol 373 1,480
=Y 332 903
olgg]o} 317 1,287
PN 295 1,058
2309.90.2099 7] o] 200 779
Bl 270 370
= 209 578
=& H] o} 207 849
7h ot 128 905
299l 120 945
S »~Ego} 119 1,679
71 €} 185 985
Y| 9,368 30,468

ghar AL S 5] (2015)
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(1) A AA AARHTEA A

o /% AEd EFHE BARA T BFBAD 0§ A For 54 /5 99

27k Ay @A 2R, 55
e A AA

Al A

A AAL] AR THA A 7 2 889l 469% AHA|

- HolEA) A WIS 649 Wekel MR NGRS 1%l @ A
o) 32068 AA G om, ohrloh HBYE Me] wefo) R 299 H& 7%

(G9]: ek )

3l E

e
0 15,000.0
? .——_'/"’—‘
u
2 2013 2018
——RE S5 0227} —e—S0H 27} —=—OtAOLEfEY ——TH

¥ Z=3: COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC
Research (2013)

[29 15] 20139 % A AA X9 A5 31 7FA AR 2 A

R & o

4 715 At
216)
L] &Fau 37 2 AARAR Sdd bt AAA AZRHZA AZE 34 o5z
qeom HZ FAA dA ARHZA A W B S

- 20139% #-FF-obzelzhel ARAZA Aol we} Gele] AFFEE P4 stol

Al

16) COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC Research (2013)
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- A AA AERETA A 54%9] AFdAAAER FoEu glen 53 Holdg s}
o] gl 55%=E 7HE =& Folg AW
- ofAloHEfE F] A Aol A AFEE= AFEATEA digk Q1Ae] vEal AnH|AH
njg o] okste] JFEo] B} Aol Hlste] v
<FE 33> dAmd A MA AARHIA AR
(9] Ok 2e)
CAGR%
Aq 2011 2012 2013 2018 °
2013-2018
-5 or=Za vt 8,626.8 9,073.7 9,480.3 12,349.7 54
Lol 2] 7} 5,888.1 6,201.4 6,468.9 8,443.3 55
o} Ao} €l 3 < 41134 43184 4,490.4 5,809.5 53
2 A 18,628.3 19,593.3 20,439.6 26,602.5 5.4
% 2321 COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC Research
(2013)
- Bl BE wE A AHee, oF 734%7F HA e w AlEgoln, A&7t 19.2%,
Sk 2 o EE Fo] 74% 71=1D
- 53], AR IMA A s E ke EFs #e] glo ojekEEe] A
Ae 9% 1EmE Abs A6 SUkskeE A A ARV A A
O AR HZMA NG FAA & T Aoz EREY FAAL] AFE AT Al
e} o] E AT = dE TFHY AIEHIA Aol Hak A
= A AA AAEHIA A A ol 4t Aol 2013 % 549 @ E V] E3te] A
AFe 268%E Hfrste 7 F AIGHEE V1SS, oo nvlEl-my
A, 71E, G4, Z2ulo] QB2 AP A| gl R Bl A7) 11 TS AHA|
- Zgulo] Qe a0 AlFo] AHFAFE T1%E AARHIIA Al FolA 7 wE
g gt dom AbsA A e v g -nd "ol 6%0]%e] AFER wE
3%




X =3

T EHH| &~
9%

=ajujol 2
7% .

Research (2013)

138 &

COMPOUND FEEDS AND ADDITIVES: GLOBAL

MARKETS, BCC

[29 16] 20139 %= & AA E7E APRZ A AR
S GAA Ae AREA F A e ARAE mol: gow ol gAAl ALE
o og WA WP ot A4S U0 F
» GAAE A AREAA e, Rk Z2ute] 28 xne] A%l
FHA Ao Faske Eom w33
<HE 34> FRE A AA ALAAA AGTFE
(9): M o))
T 2011 2012 2013 2018 CAGRZ
2013-2018
A 2,010.6 2,014.4 2,621.7 2,934.3 2.3
v ERRl - | ) 2 3,219.4 3,370.5 3,055.8 47775.9 6.1
A3 A A 1,516.6 1,637.3 1,706.4 2,312.1 6.3
ofm] =4t 5,0154 5,259.8 5,475.6 71214 5.4
a4a 1,728.2 1,842.4 1,921.2 2,022.0 5.6
IZjuto] @ Bl & 1,234.9 1,336.7 1,385.5 1,948.0 71
rZ2vlo] Qg 1,576.1 1,693.0 1,757.6 2,309.5 5.6
7] e 1,827.1 1,939.4 2,015.8 2,679.3 5.9
|| 18,628.3 19,593.5 20,439.6 26,602.50 5.4
¥ Zx: COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC

Research (2013)
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- Folu g 71 A AlFFE7E 20139 % 119 @& 7IEste] A MA ALEH 7
Ag FAA NG F Y 2 FEE ARG ol A AA A 2% 1

Eb

139 3,500.00

S00.00

== S0 2|7} —e—{FE-S501=2|Ft —=—0tA|OLEfEY —e—TH

% =3 COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC
Research (2013)
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18) Danish Integrated Antimicrobial Resistance Monitoring and Research Program

_56_



<E 35> AR A AA AR FAA AR
(eh9l: wik e

A 4 2011 2012 2013 2018 2(03?3(—}21%0?8
Lol 2] 7} 1,065.9 1,060.9 1,112.7 1,248.4 2.3
T E otz ) 849.5 8385 884.8 993.2 2.3
o} Ao} B 33 % 595.2 615.0 624.2 692.7 2.1
27 2,510.6 2,514.4 2,621.7 2,934.30 2.3
% Z2: COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC Research
(2013)

O FFol Aojg opuwats HFEY] 94
] !

o}w] = Alo

- HYFEolEe e ARHAG ohvliite] AR 250190 5 ste] A
A Ao 47%8 A s om Holr|e 717t 28%, obAlok ejF Fol 25% 7%

(r]: Wy o)

138 e

B,000.00
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—— R TS5 0IZEF} —e—=S0oi2|7} —e—0fAjoREfEY —e—TH|

¥ Z=3: COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC
Research (2013)

[19 18] 20139 % A AMA AFEH7FAIE ofr| =it AR 2 A

=

- Holulg)se] AR AL obrwat Aol WVIFARE ARFALE 58%2 A A
oA 71 W) e Zolel A
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- 201395 0183744 #-FF obxest: AT 53%E 4FT Aol Fu )
obAloh-EFFE 51%2 YFEE Fohd Aol A

<E 36> A=W A AA ARG ob] it A G
(9] W gl

A9 2011 2012 2013 2018 2§f:f§oy;8
fre-s5-ol=g 7t 2,362.6 2,467.6 2,562.6 3,317.7 5.3
Holu g7} 1,369.7 1,451.1 1,517.0 2,011.2 5.8
o} Al o} Eff 3 1,283.1 1,341.1 1,396.0 1,792.5 5.1
27 5,015.4 5,259.8 5,475.6 7,121.40 5.4
% =2 COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC Research
(2013)

O gRAAT Fohel weh AFe WS B AYEL FAFE 528 ARTI)
Ael Q77 A 2t

- RaE AR 258 E9 gFas BYS Folt JFe A AA, A, &
FEgel F2 AbgEE FYA o] §2 Foli Edsd we vt FYAES
A ARgFol A Frkeke F4)

» EAQ RAR Yeola] (Phytase)7t AH&E R, S EholAl
AT 2397 e A& 2FATNE )5S A

rr
4K
i
o,
kel
ot
i)
2

- A AA AERHIAE 249 A T FH-SE5-olA ol Aol 54%e] FEE A
|3 o, Folug]7Le} ofA]o}-Ef s o] ZFZ} 27%, 19% =HA|

(R9]: Wu) o)

2012 2013 2018
=R T S5-0r=2|Ft == 5ot 2|Ft = oA OhEf B Y —e— x|

% =3 COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC
Research (2013)

[29 19] 20139 % A AlA AMSH7HAS 248 A 2 A%
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<E 37> A=W A AA AREVIAE &

rl

- Holug]7tel ofAlol-Ej ko] AL HIIAE EA A 201394 20189 7HA]
6%017¢2 AFEAGES Holm WA g slojet o2

AN

H-oE-okzYvte] AFRFETIAE A2 A AA A dhite o] e AHA
AR HAAGE b2%= 7 =9A AAE Aol A%

B>
>,
ot
=
H

7} AR s oH, o] o
A A A1l 30%, 21%

ol
+
>
1

v o
flo
>
ot
=
AN
12
&
O
i
=]
ot
X
ok

(Gh$1: Wik whel)
Aq 2011 2012 2013 2018 zgg(jg(:TS
ri-Fs-ol=g 7}t 929.2 9875 1,034.1 1,335.0 5.2
Hold g7} 466.4 501.3 517.7 691.3 6.0
oA o} el 33 & 332.6 353.6 369.4 495.7 6.1
A A 1,728.2 1,842.4 1,921.2 2,522.0 5.6
% =21 COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC Research
(2013)
o A AFPAAE A7T TR AFo] BT AGHE B

polyunsaturated fats)S @o] ¥

FABL FE HEAT AL BEH O AgHolok §

- 20139 A AA AR TS ARSP A Al AbR AlEe] 49%E 955 oF = Tt

[<

sobul2] 7k, obAlok-Elsg 7t A AAl ASFHZRAE AR
Z}A

¢

19) AbRel H7E e Atk 7H4 ti# 1% (The Fish site, 2014.1.2)
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% =3 COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC
Research (2013)

(2% 20] 20133 %= A AA AR 7HA

o

>
-*l
o%
)
2L
>
ol
=
!
s
=L
o

- A AA ARHTHAE A
]')\}\——D:] 63‘74 ‘?ﬂ%i‘@’%%ﬁ] o sl st
S

op

- obAokEBEe] &7 AUk Bl W nEQ KF @ Fa0} 37}
stgov, oo et }gg FAS §AT ¢ e AsPAAY g £
W7l FelE o glo} 68%2) B ARTHYE /1%

- AA ARRATIAE AEPEA AL Al
20187b4] 6.2%¢ ARHPEER AEE A
6.0%°] 4dE= e Aolet A%

H.Zx.0l 2y 7l= 20139 H-F
olgt oS, HoldE s

<3 33> AxE A AA AR HIMAE AP A Al AR
(e-9): wiwmk 2Hg)
CAGR%
A4 2011 2012 2013 2018
2013-2018

8- F5-olz g} 739.8 806.5 846.1 1,141.7 6.2
ol g7} 458.4 492.9 508.4 680.5 6.0
o} A] o} 3 & 318.4 337.9 351.9 489.9 6.8
2A 1,516.6 1,637.3 1,706.4 2,312.1 6.3

% =% COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC
Research (2013)

_60_




O Mers} muRe ool BAAge] glol BEH S5 4] wWEel AR
A AN A ShEE P
- e e WY W QA S Fad 4L ] gEe] HP5E
[e}

ujE s} e fA8 Aol e F

_ O
T

:H_
ol 7}

W FF ol Zelslsl 20139% ARR/AS Heboug Age A 159 deel
2 J)Zatgon Hohieshs 129, obiloh BB Fe 79 3UT TS
7} 43%, 36%, 21% #FA|

50000

¥ Z=3: COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC
Research (2013)

[Z27 21] 201385 A AlA AFRA7HAS v midl= AR B A

- 191“7":41 ‘6‘0 o]’—ria]ﬂ'g] ] ]’8 2013 = =
o] 43%= AAsk) o, 5.8%2 AWt é%*%i e Aol A

- 2013oll A 2018d7bA] HotwlE] 7t 6.4%°] ABHEAAFER AT EIE gfE A
olg} d|Sum, opalob- B Fol AFE 62%° AFES VM Ao AW

<E 39> A= A AA AFR TS HIERRL- v = A PR

A4 2011 2012 2013 2018 CAGRZ
2013-2018
fre-EE ok 7t 1,412.1 1,466.4 1,5639.7 2,039.7 0.8
Holu g 7} 1,151.9 1,215.6 1,286.1 1,750.4 6.4
OfAJof- B 34 ¥ 655.4 688.5 730.0 985.8 6.2
2A 3,219.4 3,370.5 3,555.8 4,775.9 6.1
¥ =21 COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC Research
(2013)
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Hpo] @ Hjo] Hojd Fwo] wrsl ol uhel AbR L

O FAAE WA F 5 gl X
Alg ZZufo] 9 €~
- zZeulelegat Ful A4 FAAATE 15 AL dor AT FAAE
A st= 7HE Frad AFRHTHAIR g A Aol wEA A%
* 7 % Lactobacillus acidophilus, Enterococci faecium, Bacillus species,

Bifidobacterium bifidum®] &3] A&

- 20139 % frE-TE-okZ vk 8% 63N Eelo] AR E VIS8t A AlAl A
BTG ZRuto] Qe AlRe] 49%E XA el om, el e} ofA]o} b
F& b7t 59 47w 2o, 39 53 Fele] APFEE 31%, 20% 24

% Z=3: COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC
Research (2013)

(29 22] 20139 %= A AMA AFEH7FAE& Z2nfo] 8~ AR W dw

o

- Bolug)7le FH-TE-olZ Tl olo] T AR F AIFGFEE JMA = vk oA
HAALE 6.1%= 7H ma2A A4S & Folgt o=

- ARAAA U A7 SAARY o] Folgon, Zute]ogae) Futd] U
ok}

e Apde] dATrE S8 dSHAY] wel HopwlEgtek f1-Fs ok g vk
ARG E] ddHeR =5

- ofAol-Eg o] AR FHIIAE ZEulo]QElAE 50%9 AFAFALES UEhT
A A T 7P = A e 13} A
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A
=5

40> AEE A AA AFRHEIIA S ZZulo] Qe AR
(

A 4 2011 2012 2013 2018 2(03?3(—}21%0?8
FH-TE otz g} 765.6 827.7 862.1 1,130.1 56
Lol 2] 7} 488.6 525.4 543.4 729.1 6.1
o} Ao} B 33 % 321.9 339.9 352.1 450.3 5.0
2A 1,576.1 1,693.0 1,757.6 2,309.5 5.6
% Z2: COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC Research
(2013)

O Zantolo e ANFFE JF G Zzuto] 2 g el Yol Wi Leupele
O~ A

w Abgol AREE = ZERtol LY A= A st AEEA @2 Aol A&

Ao AF7F o] FoA L U+

ANA 69 8HT THE /1FHGOo Hopeshe 4] 1% Yo, ofAloh- B H Y
o 20) g% ejm, A AA Adel 7 49%, 30%, 21% A

113[—,_:15 2,5000

—— S -5 50227 =—e—S0HH 2|7} —e—O}A|OLEEY —e—THH]

% =31 COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC
Research (2013)

[29 23] 2013 %= A AlA] AFRA7HAS Zejuto]l 8 AR B AR
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- f - FE-olzevbE 2013964 2018714 74%°] ARFAFER A o
AZH 0], Hopulelste 68%= YT ol A

- Z2ue] 9820t FAEA opAloh Bl A] AL AHEE AT gom A
FAAE EW 65%E A AANA A e AAAE

<E 41> AR A AA AR RIS o] @ Bl AR
(hgl: it ge)
A 2011 2012 2013 2018 253?50?8
FH-F 5 -orZe ) 600.3 657.6 637.0 9835 74
Holu| 2] 7} 374.2 403.0 4125 573.3 6.8
o} Al o} B 33 260.4 276.1 286.0 391.2 65
27 1,234.9 1,336.7 1,385.5 1,948.0 7.1
% Z: COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC Research
(2013)

O AFRHTZHAl Aol A obm| =it wEbl v &, Ao o]of Z At ELE A8
il glow opAlob-Ejg el A M wEA A T
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2013 2018

—— BT EE 0T} —em S0P} —om O A|OFEHY —em2]
% =3 COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC
Research (2013)
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= [e]
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<E 42> A A AA e AR AR
(9]: Wur o)
CAGR%
A o 2011 2012 2013 2018
2013-2018

FH-T e -obze gt 967.7 1,021.9 1,063.9 1,408.8 5.8
Hold g 7} 513.0 551.2 571.1 759.1 5.9
of Al o} Blf 3 346.4 366.3 380.8 511.4 6.1
2 A 1,827.1 1,939.4 2,015.8 2,679.3 5.9

¥ =21 COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC Research

(2013)
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olokel Fe

S APRAZRA Bl el A 80%o] el HF

N
=

Z}A

S7kA iabAg kol A AIRM g kR T @e Fvke V]SSR N 2014
= &7 A A CFo] AN SR =2 A ES V=
<3 A= AFZHIEA el o
(9l d9)
2EF 2012 2013 2014 2015
719 <F 1,484,830 2,011,112 1,522,703 1,561,527
s 8}oF 1,578,999 1,798,896 1,476,725 1,860,392
=312 3} 7] Al 2 - oF 31,447 68,436 73,996 75,400
2 A 3,095,276 | 3,878,444 | 3,073,424 | 3,497,319
) e} 71 3,257,207 2,098,366 1,473,319 1,449,189
obw| =2t 744,572 618,175 563,593 444,076
S| 28,110 61,983 47 562 151,695
H o & X1 oF 3,440 2,000 1,200 -
Ay ok 3 Z -5 oF 7,250 5,500 4,400 5,390
7] Ef t AFd oF 665,923 413,336 29,058 155,550
E3F AL oF 250,226 294,357 236,938 230,671
Ashd = FFFgFoF | 1525165 1,597,015 273,019 565,394
2 A 6,481,893 | 5,091,232 | 2,629,089 | 3,001,965
&AFoF 1,627,429 1,624,985 1,199,124 932,866
T Al 365,734 141,703 99,380 85,040
2 A 1,993,163 | 1,766,688 | 1,298,504 | 1,023,763
25 A 64,950 48,275 129,548 86,561
WEA 2 ASA 48182 63,000 50,100 -
ol &5 = -8 A A 17,197 9,281
A 113,132 111,275 196,845 95,842
71 ERAL A 7HA] 280,473 737,446 652,186 715,771
TESAL R A 7HA 71,976,993 | 54,159,479 | 45418983 | 49,417,712
2 A 72,257,466 | 54,896,925 | 46,071,169 | 50,133,483
Al 83,940,930 | 65,744,564 | 53,269,031 | 57,786,656

A5 F (s dEd )
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vt 2298 AlE " AIEHHA F8 719 BAER
() =9 52 71 44 &%
7hH AEdA %

O Azd Zage FEE AYE T 29 A94 3 dods: 23 449
dA o™ Aol A3 2 AFFE AA

O =9 AEAEY F8 7Y 7H4 (Cargil =) AR el E£AWE= FX (Charoen
Pokphand Food, Ej=y), A& ojyH3 >~ (Eli Lilly's Elanco Animal Health, 7] =)
2 Jhdo] 7bg & A AHA

-3, A2 EARE FE, AFm JUBASE HE AR O|IdE HE, F4
R, BRE 5 @ Ay RoblA 2%

N

O =9 AFRAGONA 7Hd B Al
e Fovt O HE A

FEEE A Qs A Aol Apmd ¥

O:

VER, 2 FENE AR AN AR ]

Eis
s & AFR AJARlA 337%9] Hrez 7MY = Aae A

GEE ARE vizsh Uzt A Agel oF 60%3 AAstn glom uaoﬂ
£ ovhzel st g wel Bl vEdel Fed MuE, Feu =
$7 2 AE oew

23) W= f AR AGEF (KOTRA 3lein] = ~xd, 2014)
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T8 719 A& (%)

7] €} 234
7}4 (Cargil) 19.4
Ap2dl ¥33E= F= (Charoen Pokphand Food) 16.3
CHS 14.7
A dersr ofdE 3~ (Eli Lilly’s Elanco Animal Health) 11.8
ADM 5.8
d= ool FH= v = (Land O Lakes Purina) 5.1
7TEd = (NutrecoEspaiina) 35
Total 100
74 (Cargil) 24.1
Akz el £3%= F= (Charoen Pokphand Food) 20.1
Atz ojy=EaA~ (Eli Lilly's Elanco Animal Health) 14.6
ADM 7.2
N He e#ola FWE I = (Land O Lakes Purina) 6.3
v X392 (ForFarmers) 4.8
ZoEl 2~ (Zoetis) 45
T+Ed 3 (NutrecoEspafina) 4.3
7] €} 14.1
Total 100
7+4 (Cargil) 33.7
CHS 25.6
ADM 10.1
o A= egola A= Y= (Land O Lakes Purina) 8.8
= ¥yt~ (ForFarmers) 6.7
TFE® 3 (NutrecoEspafina) 6.0
71 e 9.1
Total 100
7+4 (Cargil) 26.0
Akz el 3% = F= (Charoen Pokphand Food) 21.8
FET ]:’ (NutrecoEspafina) 184
ADM 7.8
T & A= o#ola FA= ¥ = (Land O Lakes Purina) 6.8
X 32 (ForFarmers) 5.2
CJ] AL A9 (CJ Cheiljedang Corp) 3.3
7]} 10.7
Total 100
ul= (Mars Inc) 31.0
U< (Nestle) 29.9
P&G 6.6
s e %]%L —&;” (?Helllllvlso nlggtFIiI)S?rSlilon) Zé
Z o €] 2~ (Zoetis) 38
7] e} 18.7
Total 100

% Z3: COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC Research

(2013)
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(W) AFRHZHA 9A s

(] 29 F& ASAMA 9AE B34 $TL 59 A9 Fhstn om 1 F o
a9 A% UEELTF ABHH) FIAA F 39 AR

— =

O XY= 4FY (Evonik Industries, 5¢), 7F4 3 22 FHI v=9 s =8 At

[e)
T
SR dA= @S e T #dE Ade A/ ALSAZ

- AR AFGAR THE S AR AF ARl PROVIMI (Z2H]P)E A3}
o AABHMA ARz AY g F3

=

O Mash AP HUPA2IF ABHAY FFUA F 49 AHES A5 9

om I 9F oAxRE, FEHI, oftML T dAVE HE o]

- AFF JUEE A= ARHIIA G FAAA BokollA 4.9%2 HAHES AAEH o
At Folgl27t I HAE ©o]o] 16.9%, 13.9%2] HHF& =A

- ABHZAG ASPPAA, TEutol 08, Zeluo] QE e AF A
22 7198 vaeln REASL 1 HE olo] T Al B A

- BRI RS B
SECE

A7 A ek gl A

dA e AN FArES 44 20%E HA BoF °dE AR
17F FESHAA = 3%
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<E 45> FRE 2 AEHA FEAA ARE

T & 7197 A& (%)
dry= 2k (Evonik Industries) 36.8
oA =2 E (Ajinomoto) 18.8
ADM 10.6
W= (Merck) 8.1
o] 1A TFEA R (D];Llstlrve[coEspaﬁna) gg
o}t] Al 2 (Adisseo France S.A.S.) 5.3
BASF 39
7] e} 3.7
Total 100
W= (Merck) 25.9
TEd 3 (NutrecoEspaiina) 23.0
DSM 18.1
Ak} HEA] A o}ltJ Ml & (Adisseo France S.A.S.) 17.1
BASF 12.6
Total 100
dets ojyH a2~ (Eli Lilly's Elanco Animal Health) 449
M= (Merck) 16.9
Zo|E] 2= (Zoetis) 139
g} 2 A DSM 11.8
o}t] Al € (Adisseo France S.A.S.) 11.7
7] e} 1.3
Total 100
= (Merck) 23.1
TEUFZ (NutrecoEspafina) 20.1
DSM 16.1
e o}t] Al 2 (Adisseo France S.A.S.) 15.2
- BASF 11.2
oAl E 2~ (Azelis) 6.9
Others 7.1
Total 100.0
W3 (Merck) 25.1
TEd 3 (NutrecoEspaiina) 22.3
=z ulo] o6 Zoll Bl 2= (Zoetis) 20.7
N DSM 175
- BASF 12.2
7)€} 2.2
Total 100.0
M= (Merck) 31.7
T E#Z (NutrecoEspafina) 28.2
Zgjulo] 9 ¥ DSM 22.2
2 BASF 155
7] et 2.4
Total 100.0
ADM 16.5
A= Qola FWE = (Land O Lakes Purina) 14.5
w3 (Merck) 12.6
TEd 3 (NutrecoEspafina) 11.2
A e o)) 2 Z_OﬂE][?Sl\i[Zoems) 18()é4
o}ltJ Ml & (Adisseo France S.A.S.) 8.3
BASF 6.1
7€} 11.6
Total 100.0

¥ Zx: COMPOUND FEEDS AND ADDITIVES: GLOBAL MARKETS, BCC Research (2013)
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(b AIEH7HA GA 5%
(] A AA dAE 43 F42/F3 7190 AR A& FAA
O = 7154 ALEHZHA g2 Fod7Ide]l oF 13099718 F A thaeel &
A ANGoZ AF AAH Fo% HFE A8 A7 S
SR Fe AR 988 A% 5 d olael AW s)ke]l Aes AnE =
FAtAY wjEet s Ve AdFdoR 7 o] vrol = e AFHAAE A<
& e F47100 A%F, 47
<3 46> U AR HTEA 71 dE
A AEF Ful 74 (A ) A B AEL)
O o 1d EM A+t A 22.5 8,000,000
@ Prestige Inc Enzamin-D 35 6,500,000
S 4 Z}o] 2 DHPPC 18.0 5,500,000
@ Z1%Fs}er 7}%5’«?4 A A] 2~ 146.0 3,000,000
6 A F 9] fAt Z2E 60.0 1,800,000
% 2F AL AT e T A7 3
O &I AA 2 Ao fFallehA] &2 oFF v 7S HI7HA o]l T8A He
a5 7= EY A
S ARAA AR AEdel ola) WAl BEEE F4o] glow, AdAAL
AARY a5 7HA7] gk A EstAQl wale] vled 54 oA w8 7}
(] A2 d4d3 978 53 71€3A48 S Z3stn de FA4
O ZIAPW~FAE LML, ALufe], o]Aufo] 2, CTCBio, ofvlrlo]e, Zlufe] Q.

g, thE Sl

PPN
= T

7}

x] A ;g-

- 2010 Novus®} CTCZyme ==2% 34 A
A5 &8sl d+= CTCBio= ATHA|, 44

- AA Hd Wi 7153 A QA Format Inte 57
A 7l& &9& AlFsta A= o]X|vto] o=
o FAAE At WqEE st AFE

AFAR A 5 T Al SIe AT
7199 70780%2] 7]

JoFo 2 Novus Fujdy} o}

o
= =2

ol el A

2A vES

Ao W 7FabAl st

Aeks Wy 2 fth vidrls o
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Ab AR R AR HMA Fe V1Y 4%

() =224 719 93

S 201HE 22 5B
v 20159 % F419o]

« 20166 11€ 744 AlAl H

[] 74243 A2AXIAREFEE A5 D AF AYE S8 A AAdA & WES
71E38t 9o dF3m JqUE d2E 7HEF9 AFZES 55 Ty AIEHIMA
A F Hof

O 7HAe AAHS FAke] dAE 19659 A Fso] 7070 149,000 o] A go] gy
ol o AF F F8& 2 A AEL AH| = AF
- 20139 1,3609] ¥ wES 7|E3le] 20129 % o|F Hu H%a 71 &3 o,
2014 % 1,3409) ¢, 20159 % 12091 9] wiZFo] HAlste] 2013 % o5 Hx| v
o] #a
- A9 wEFAS Aurd Bolw g7}t 39%, ofAlol-BlH ko] 26%, ¥ -5 E o)
Z a7k} 23%, 2l obHlE bt 12% AA
¥ A47> Axd 714 vjE 9@ o] 9]
(eH9]: wivk =)
il= ) = 4 g o] 9
2012 133,859 1,175
2013 136,654 2312
2014 134,872 1,822
2015 120,393 1,583
% Z 2] Cargill_Financial Information (http://www.cargill.com/)
- FAE " A 1A JFEEREY olyel FEe FUPAE Eolv] Y FAHE A
a3t Al 23y
- T A= 20123 69 He FHE o=l FAF fA Ao F 1,000 FE 9]
AR A7 879 Eo] Aty = N2 AR T 7|F4 AF

AP 3]AFQ1 PROVIMI (Z2ZH[U)E 209 @ o
7 ol wel AojAl R 3] ALS]l EWOS 14225

Fahgo

25) A AAl Ae] 9171, 150d AEe] AF719 A

T A do]o] wE (FHD=A A, 2015.8.18)
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A =3 =4 A E AR
=== =]
FopAe] AT S7F B A A =
<

Nutrebeef® Starter Creep Feed

14% A7 A

A& el Al v
5
=

2SI R | =

Nuug]?neef

Fodder Pig prestarter Babypro
35

I H-2mm

17% &

Concentrate 26% Opti APF
Laying Hens

PURINA
TAKARMANY

NatureWise® Chick Starter
Grower Feed

Country Feeds Grower
Finisher Pig Feed

A A
16% w4
opv| =2k, WlERHl, vdE ¥

3}
=

Pennfield® Premium Horse
Feeds(Fibregized Omega)

280 4 D 4R A
14% k2 129% A%
Zufolo e s @

3}
=

r

¥ = Cargill GA S5 oA
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O MEAZARCFEE 19789 AYHo] opAlohUHE Aol Fd 2 HE o]

- At Eok= 4+ (Livestock Business)®t %59l %A (Aquaculture Business) 2

AN

L OFEA) AFARANY NSRS RIEAA TG Ge] AR Aot
4ol Qom 94, s, 28 AR Az Y )

o
-2
>,
o
=
o i
-2
=
_ygrir

A= w % o Eol )
2013 389,251 7,056
2014 426,039 10,562
2015 421,355 11.059

% =3 Charoen Pokphand Food annual report (2015)

-8, A, 29 AbR ARl A EAL glow ZF ThSe] Atm FaAlvlel uhe

T'}i_
<IE 50> AFRALAVE=FC A E
T A & = EA
Chick Starter-Layer/Chick Grower-Layer/Chick
) Pullet Feed Developer-Layer = -3
Layer Feed 20F ~55F/5hF ol ow FE
o] Al)
Swine Breeder Feed Pig Starter/Pig Grower/Swine Breeder(d4!)/Swine
9 4 Breeder(5) 2 &
Piglet Feed Creep Feedl/Creep Feed2/Pig Pre-Starter Feed= -4
Fattening Pig Feed
B Meat-Type Duck Starter/Meat-Type Duck
o) Meat~Type Duck Feed Finisher/Meat-Type Duck Withdrawer Feed® &
Duck Layer Feed Duck Starter Layer/Duck Layer® -4

% %3] Charoen Pokphand Food A & o] %
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2) = 714 8%

AR AR A

- 2wt s A oF 18%E HReta glon,

Ao NFe= AYde FFsL o 53 39

L] =W wFAE 719E2
FaHF S7td e FIALES THLE A &% F
O s@AbE= 19629 FabwigAls 34& A9t A

A=l 1271

o
=

5
3

A Alzto w2 = ufiuf gt

-

o] o
H=

-
Z 4

[e]
g &

- 20143% oF 1x 35099 vjEFAE 7|EsI¥ o 20159 % oF 1% 2470999
jE A S 7] EEte] Adgin] wjEd 7
- 3AR 2015 % mEFo]e ok 14409 Yoz 20149 % oF 12009 Do A <k
24091 S7FsE A E B
<E 52> A= FYPALR v
(H$]: kel
T 20144 20153
v & oY 1,325,186 1,247,164
o << 7} 1,204,525 1,103,085
| &% 0] 9 120,661 144,079
ol 49970 60,079
F7]=0] 29,382 35,341
¥ A AR AFAE (FFAE &9 0]A])
- AR AFLS A, WA T2 U R AXRFY A AFES A EHH o R
ZAAsta A A A L] AFES F7Fske] AlE vl
x A T JEA ZAE g ot Bt FHAREE S5 FES
el FAE A= 18 BFRALR Y AFE )0

26) FJAME, AA b AR EAL12 FEAHE, 2016.10.14)

_79_



el

o
N

e

)A
B

Ho

o
V

4
L @%b
v @
i \ g™
3 e | /
g
oY o
/ y A
\
3wk L% >
)
& < =K n
o = o B X
[N e} ) f -
ok =0 ‘W xWo _ 1o Ll X
< o o W W (R o T
s T T D Bl L x ¥ % N o
) ~| 0 ]__A -0 J;E T _
(e %° e N %o . _ww_m ) r m jod i) Mrm 0 m_rw e
X ORE - e i RO < Wiy o e = oF T T
o T &M <[ No = M oo M o ir TK o o U so mrrL
o 3 = a5 ; mo
YeTTerz LI Tz Las wha m=od
il i I N I = VN o lmwd 9w
R F Jo FIRC B AR M| 0 WoTo w N de | B R R
o v N PR OB T O o Bz < R A N R G I =
o - mn —~ ‘\‘m —_
x o i ) o T
..mo OT = wn ~ ,NU ~
i ) o m b =3 o
& B B & e ™ =
= i ! ol A ™
% Ar L) Be HR o
ko) 1m0

EEEY

19999 A LALR I 5, AA 671 FALelA 97 AL

Aom H: AGA]

AR

<)

3

N
T

al

Ho

b

skl 49

o

il
E

;0&

Az Hj

_80_



_]

A
hug

)

(=
T

, €

=
i

bA) 214}

i<

]

gl

A

0

shAl A AL S E 2001

_or]

S

]

gl

[e)

=

=}

3}

714l

ol AR Ao

=
=

s AAbE) el A 7

S

Fe 2 A% AbgRol

]

Kl

7
.(‘

[e]
-

_81_

ol A

<

=

ZER

=i}
=

=
)=

]_

S

- ™ o T X = )3 < < <

= {] ar o s G e ™ N o

Ho iy = Jo ooy P o F ™

~ & T X U G i — < =

= | it £ _n,M el lﬂ_ﬂl Nlo

" o o S o o B 1o )

L o "o HE o Mﬂ X T =) o Ar ) ol
4oM E R o A P T it
® X R T mﬂ Kok o Wy X o . do of
W 2 o ™ T e |4 TR E 5 i S
S2E = T~ G oo = -
b = = RS Ik o gy Ly RO zo %)

« T ZF 3 |hw v TERwES = q™
g o o = W= ok Ty T = oF = ol

(- o % o = = — AR ok s —_— 7o

a o - SR o xap T B e x| ®
i orX2 B <] Y - o — do Y =

o g R = il O T A ) @o %0 < w G mw ) w2

E T o Gl B o R P I | o w

;X a1y of = 1k B F % JW N % oW = N W oy 7 & MY

= 1= Gl =l i R W o G = =

Gl G i BSwLT e owm TR Wy W~ ~ ol M

—_ N] R f - i

- 0 Eo ~ TR E_.D ~ \n\.w ‘W\M Mu/ ﬁl :.L %o 3.L &o B Orl 0 = = o C..M _ Z_._ ‘HOI .

LM & o F o o ﬂﬁ@% i 3 wwﬂ‘_ i ° grie W o B z7_M [P o % M =

oW B4 2<EhE I muk A IV S VG I K

Tz L 5 MESES TR T R s Mo a L ol

o o X OB |— ™ =, W | | ooy = op|d¥ W9 > o

o kT ¥ = S D I - S e v e = [ - b

-~ g ) i n -~ -~ —_ —~ —~ —~

oF  x ooy X il v Mot mm ™ mo L) o% g T e N K TR R R )

S 2RI TIINE T TRt I e B T ar et g

—_ ; ) —_ ) | e
g e R OF Ml RoldrE e N B L W e 0T ovwﬂﬂi%a Ak
Ao orW. n .~ D E |3 m N ol o HAr M) R o A F e WL M WS HE
>~ o —_~

- S 83

EL % \\N_I . C‘.* L] L] L] L] L] L] L] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]

50 _ H T

o N 0 H m i
N ®g 48 i w il o <] = | = | x
lo —~ X jal E ] Ho B i S 0 0

€ < ;I 5 o oy o w |
N N o 00 i 00 7 m o ﬂ,.,ﬁl

—_ — — 2

= | 2 el ol 2 W e "
c3 3 3 {0 H 2
—~— —~ —_ =) ~
fite) o o X .ﬂer 7A~ ﬂ
" " " ES i oS

% =3




- A, FE, W%, 4%, NSFE oY PR 9 AREAZL BvE s 9o
$7h 2 FUE 8 AANE A ALFES A &AM FA

- AR Adrek A" Vite® 2001 % vl Ab R G S AA Hxr 289D

& 55> CJ] 8 AlFE
A& 573 AFAR

4 o Tie

Technology) &S &3k 27 Aehits

e a-PCT (Alpha - Particle Convergency ! e
of

< E O}y ot v e s
VTAEEEH L wg aaae q8oz 2anse 283 U AE g
sk NSPE #afate] AbarAle] o AL 71 el
i - 088
o« AH AotatE 28 B GUYL 2382 aol=p
71k 7154 A ERAE Hesel A S
17 o] EP 22 9 FCRAWA B
.« 154 THRFA 482 B d%E 23
&5 /MAstar H4 phytaser+ A&
- AR Hx N MARS A gl 4
Frd 2SS AMST HAF ey
c B N TAY PR D ABAE S48
SN el g sEdsE s Bl S ‘
—] <= o —_—— —= Al o 2 3
red, He9e) | 7 = e = A
Oﬂ' -, =ﬁ‘
o A AE 4HF OMDAMOR AfraF 2 *;,u.m*~ Bhe
FA A == .

¥ ZA C] &3 o)A

27) CJ, W FAF old A 529 TR (2AYR, 2016.10.19)

_82_



of. wtelgl oo x A" FU-9 7Y FF

dow F-AdR.3AS 20009 9

2997 A%

[] WINTELIPS28) &3 DBE #&3l9 dHgedx #A 7j&S HA43ln

[e]

-

e B
O wHlgleut#] #d 7[&S 53 DBolA 4% A F 1980720169 7H4] T
1,00871 0] &<l
- drElg A #E VEs IUPEE ARRY v= (62071), 98 (2087), T
(13871), &= (12071), 4 & (227) £ =2 74
(1% 25] ®7bd vhele e sk B 55 29 A4
e owA B )Ee 199080 FW NE fde FHoE a7t 294

28) =] ) 53 DBZ @Y=

oA 93

_83_



A yEbd

<] =>

- EUEHEE TYE B2
Biocontroljit 5 57}

[27 28] =7bE =

St Bo A vhE g o vtx] ATE
FH-T32 YJoFFiEel "= JE (VIx7le ¥

0=

]_

2E/ AR

Intralytixjit, CJ ﬂ]%lﬂ]%ﬁ
A7F o4 =7kel 74

EE =

n7|Y wOfst

o

o

=

A FF A

sopel A 714

oo Ex
BT T

B[]
e

ofi

= vesten, H<

?ﬂ-;q] —J-tﬂ- =] o]:)

A wFol &

NdES 7E

EEHlo| H A=A,




[ 29] =708 714 ¢ w9

HedAE A7 e 7IdE T

Bl 2] & 9kx] gt of

53E 7MY Bol 24

31 e VIEE

O 53 & 7|Hte |2l et A & A8t v 7I9E A EE 4
<E 56> HAA dwHE A #dH Vs Ha 7Y

=7}t 7149 2of 3
FRIEErto] o H A =X A /AL 25
CJ] ALA G A E /AR 19
El=ny &4 E] A blo] & 2 &/ S 3
Gell o] 5 % 7] €} 1
)l s 2nfo] @ ) 7] e} 1
. Meiji AE/AR 1
i NGK INSULATORS 71 1
Intralytix, Inc. 2 /AR 32
PHAGE BIOCONTROL RESEARCH 7] €} 7
H| = NeuroPhage Pharmaceuticals 7] e} 6
AvidBiotics Corporation 7] e} 4
Nymox Corporation o] oF 2
> Shanghai Inverness Medical Co., Ltd. o) ef 2
Biocontrol Limited 7] E} 4
Chr. Hansen A/S o] ef 4
9 MorphoSys AG 7] €} 4
Biomérieux S.A. o] oF 3
Pherecydes Pharma 7] E} 3

_85_




O (W]=7) Intralytixiit7} 7 @2 32719 53]& 9t on, vt edx] #d 2%
H7HA R el gbesd Als AES A
- Intralytixjit o] 2-$ 9, =, d2d % 535 Y39+
<3 57> = drEHE 9 A B Vs B 7Y
719" E4
o 1998 AgE o vt oA E 7 o= AE VT AdAE, AR 55
Intralvii 2 ol
WAVUX o Listeria monocytogenes® ¥R 02 A ek whele) o 97 A% 0714 ListShield™
9} Salmonella entericas A7 8= N4EE ALE SalmoLyse® vl
o 2007d% AYENoH HEE e oA E o]&sle] Hlo|leds, i o vAE
PHAGE 001 Aol
D anen |+ LA e @ Aol FaAEIH RS A%H A =
A ek 55 =9
o 2007d% WEloPdRolE dulARFEYR] T FH AAAES EploR AEE A
NeuroPhage * NeuroPhage Pharmaceuticals®] AEE2-2 NPTO02= HH ] Q3}x] MI3oA A
Pharmaceuticals ]
A
- .« 2005d % Agudon] GAE, volds 4d AXSS BAow oo A
Avidbiotics How AAfE wwd ARA A
Corporation ]
e 2013k ‘Az malfﬂﬁ A" #d 53 &4
Nymox o o gl Xk Xﬂ% A7 AA)
Corporation | « “eefolol ol 4Fe] o4 7] whezlesp) #d 5812 20079 &4

w ZA 4 A FoolAE VNte s ATA

O (%) Biocontroliit7} @A gelA 714 B2 5 E &Y 3oz Yeyton dt

Hel QA S o] g3t x5 #d B2 T2 59

<E 58> 9 wEP oA A JE w79

7197 =
g e 1907 A9 gl el wheelel Aol B Aol B ARE HASE G
1ocontrol Limite o urglEoulx] X Bek E3)7) 013UE 29
o 18749 A9d 2E A A AR &4 Zaule] s 55 v
Chr. Hansen A/S 8, A%, o * : H
. ueelenAe] AHel QS DY e/} DAL £
Pherecydes o ZEro A JARE HE" A oigk A X5ys AWl Sl
Pharma M AoF 2 FFol wet vl A MRS HExE AA
© s WS FAem gUT Al W Amy AEFE 7L 9
MorphoSys AG . s
o TAAAHE 7|wrow A WA
o A9 ek o lc94 AFAA R Zedzmol] EAE 9o 15078 w7kl 427) AAF
Biomérieux S.A. |« =reElglole] HE 9 #4385t @ xS H3 Hx= utd g oA L‘E—‘F.él At

T 7

f
2
_>H_'.

v

_86_




O (¥) Meijiiib7F 27119 53 & &9ston, 7718 AF AxA o949 F Qe
Asm5e] L9S dustAY AASHY] Yal wEHE e uA] #H 535 Yo
U oA 7R e AEL] EA= S

<FE 59> dE dgg oA #HE Ve BE 7Y
7144 =
o 1916 AdHE =8 59 AAe ¢F Y FAEFS Aiste 3
21 3% 3 AL
Meiji } N i} §
o 1996 % ‘&t WEHIYLLIAE o]&e UFE A= Ax HHES

s =953

[e)
AA T 3
. 1919&3 dHE A AR Aete dAA, nEA dAA, A

NGK W A28 ALY 5 2
INSULATORS | ¢ 1995 % ‘dlH 2] A S AFE3E A|LAEZ W] Az wWo] 3t
£33 =%

A 7 A FHolAE VW e R A

—~

Z=7) Shanghai Inverness Medicaljit. &

%sag st ot ok AFE FA

<E 60> F2 weenn Bd A& BE Y

719" =

ISharlghai o 2006 = AyHAeH AW g A9 Av|7IE NTet= AA
Mg(;]iec}jlleéz., * 2009%1 tuberc]e bacillus ¥Yele] 2. 3p2] ¢ Hl ZEEHQl AE= FA

Ltd. -

=)

o EA 2 A ?E}ﬂﬂolxlfgl HEO 2 A A

z2Ajtet CJ ALAZEe] 7H B

Jm
ol
i
e
(o
o
o,
&

_87_




« 1999l AgEo] mloleilef WelA fuutEglol AlgE EHloR

W 53 HHYLIAAE o3 $EE FAA diAA= d wEe

]_

ol

Lo

&9 E Zu}ol
30% =}A|
LHAEZA

j

e Staphylococcus aureus, Salmonella 5 TF¥al WA Aldfo] Eo]F
Ql g2 o 9} X]o] #AS 55 =Y

o 20129 FAEH A Fol AW A 20109 HHH P Q9
Ag ol &% AFRE FAA tAAE AlA HA HE

C] ALA I _
J R Ylgd &= SFR (Schothorst Feed Research)¥9 7|&A&FE F3 &

EAE B oA AR EENE Plus Byl F
o sEE, VIS AAA AlRE #Aviske AlE wieAtE W A
AbE ARFAC M 5 wed AdEwe dEnor AbgAY)E
B# Bl 4 w}ol “aE o] 27 & A
Q . Ausk @ wtelP oA AES AfRalel 20149 WE 02T, 20154

g o]= EDE EAlstal =] ALEA] A 2 57kl S dAvlE 209

2 ol T4

- 1908 AgHglon fA4, wud, SAE AEFAd, 9l
24714 Y A 53
. e T4 rtebAl FAAE FhEe wAUY #BY 53 &

4 (W3 2002-0000580)

o 1999 AHE 3|AME AR -vlo]

o]
H

fRd] 2nfo] 9 o oad a4 8 A8 ET A8 71ES
5|

T,
=
=,
AL
to
1=
X
Lo
A
)

)
A

29) 21EVC Ak CJ A AA Fa ‘BHG3S (o]F o], 2010)
30) 7185752, R&DE FEI} (F5FAAIE, 2016)

_88_



2. A za o

(12 AA &F2u% 376 wet 7% Agad st Ssa e U 4
Q AR AA S5

N

O T== HIHET ofrol w7t5e] AFan] e W3t 2 AAddez A AA 57
7}

[
=
ot
o[N

- A AAA 7 wol An
Fol A AANA 7 =g

- Sl HAe) 1909 SRaFe] 29 grh of F ow) 2o

O FoIA At she] Ago] Frbsta gor] Fyoldol A Fakglel ¥

Fol AR EopH = FA

A AAGNA B3 2o AEHIES obAlotel A Jbg on SuolAe WA st
g9l hE Abgrhe St A3 37

(] 7% Agthels 37bsh 4740 37t2 A AA A2 2 ALZ7H Aol
CERE

3T =] PN
FAYY L Ave

O A AlA ApsAFS] AR ZE S E AL 9o ol A

=243 Ao HeAg FEAEe] BF e T

A AANAE HHEE AR AF FEI HE AA G gov Tl AE
I

- EZ o QA 2R ARAG GRS AXs: gon TdgME A
ANAE FHoE Aol BFL Ustel W F

olFE AW $a7 A Fhskn gon 53 ek
7w goss 3

Fe FHE JBYor], 2815
o
=

L] ZegedAg o8¢ 53 4L @dsn, F2 XNaAY AF/AR A/NMAZ

_89_




el

o

=2
5

AFEAIG BT o

=

L

7hel w

==

TH SHAANF F

ol
=

o} A] o}

3

9]
il

O ARAMAL AY AFE

[ F=3& v %

k. A AL

)

)

o)A

AAEA Y AFFE

5

Fol AbE/ALE A A AN

°©

o oyl
W 287

A}

sojer $FauF 27 A
B4l AR EolAT 3l

}

k<)
pul

A2 /A R A A

AAH o=

-

1

= 7F AFA]
=3}

ool e A AAReT AR D AnA AL Al SojE gow FujolA

- g A% sl vhel4 U

-
O 4a% 9Agd o

ofp
X

!

o

7
Nio

7}

<
T

§-_]_.

LB 7HA o

o)
=

2874 A2

=

o]
A

AEEERE

-
o

o]
2R

PN
T

fe1g
=

o) A
=2 g B A e et v B =T =

=

=

=

F A3 A

Bl
2 ul
=

gl

8

o

29}
_\—g
_90_

|

A

o=
&9 7

=
=

RN

5}
AR 7EA L] e

_g_fs

A7
Al

LA A AFR-o]

[}

=
T

kel

al
L
e

AF

S mebA wlole Al J1xE S wgow Wy w79

_ /\]__)EJ_




4 7H= 7t

=

22 4 227144 we} 712

RS

2

-

3

7t WfEd w2 7t e] 2AHEH AR

o =

L
s

-

g}
=
O~

4=

N
3}
=<

P
=

7]
o) A

1

1

=

=

Fal A

[}

EER

=
=

gnE

=

=
of we} 7]&

o
3k

}-

¢)

SRk
7

THA 7

1

1

0|

pEA

A9

o

e
AL A7 A o)
A gl

[}

73

kel

&

o

of uteth 3
O (AF-A)
O (&HA Y

(] A H A A Z
O AFIFA,

R

of wel 7}

iy

O (Two-Track A=) Al H7MA= 7}

o]
il

il
Hin

)

R

e

o

R

)

o
B

0
el

)

el

o
il

o]
ol

)

0

A

B

|

o
70
=/
o
o)
iy

<

_91_




2. AQS/PAE 3 AF 9

e ARARRAA BE A 2 2 BN Jste] 35 asistl Qo] ¥
(FICTCHEOl 2ike] TS ol ISz TRl ofelsh ol Adsh/rpAn F2 A

FHe s, 9 AQsish pAstel Nt HAlol Darleksitel AHEE Wob A E/w
F b

Y
KR
=

ol

]
A AgFE 9

x:

Zh =Ul AR S A A
O StAl 7l=d whek ol wle] B HHE LA = HEAR AR 7k /1A S
= R aAEoe] glo] AARFIMAR Ejrh Jhed & 7132 (F)CTCHEel 2.9F fis
& 7

of 23l7] At e e eatA] AlAe] AAdstel dEdt vk 35 ol R

o ¥ 5F7/ AR g AAY 4GS 24T A,

O £F7] A g wHI LA At BUF A FrE obd) 1-A Lol B 71
gol A el onh) ARE Azt (FICTCubel2ftel FFn (F)CTCuhol 2
AN vEE o] AR FHAE TFE ARAAAE AEF F AR Y %7}
o gula A2 ).

(F)AEEH0|2 (Z)CTCHIo| 2 ApR3]A} 8 =7

arenx g gz mp A | ™ yz 33 nEy

O EFY AT W HAMRE AEASAES URARSA F AFHE F0F A9

(1) A3t #=x3 Addh Al ukarg
- AR (FAE, BHAE, HE ) B HSAE Aol A= MALAR fiE

o %

IR Al
&7 A g & A= =HA Hliw 357 A3
L A

O & FA A AREE 27FA] BtEl 2] @ 9A = HCTCHEol 2. 9F A sto]l Abdst & A
d71 71ed vheh ol & 71%—8— 4 H‘Eﬂﬂgﬁrﬂ A5 (dF9] wAF)E A xs)
i, °ol& BCTCHEol Lol Algste] HF A% (LT AF)= A= o= ez
A =X A

O uwebA & 7j¥o] Atsh= AL 97, S WAl sigstal, FCTCHEol 7 kst
= AL SAE (A3 YA hA AFRHETHA H Z}ﬂ%é} SA4= % #44

SHAD .

_92_



kil
L
=]
=
=
A}
A Z
o
=

A o
T G
N A o= Ho = 1
R = N A T
i ) m g = B e
~ —
\HA_I 1}10 ,‘AI Hﬁm @ o° WM U;A ‘_Ivn_w.._ ‘»AI
w e SR < = oF -
K ‘_ﬂo.ﬁ — o N .AT ox Hl < -
—_ | i =y 70 o ny =
X =K o : ] xX 5 . X & ]
= ) A > & e e
o o o Z0 %0 N olo K Yo . N
- 70 B o ST o el
" Wi xr 70 <O d o ™ ™
() T |5 o ur =2 mm N M o
A =T - @ N+ a A ~ o i
o Njo e -~ < pU o o o
=7 =~ ™ o 0 Nlo N o H < _
N — =l ) 0
—_ o ﬂw = = o H >
2 X o N I K J| o of X
= iz fio TR " — do o il <
z 3 2 ol o o M ool
o = = BT = IR S z
= ™ 5 i i » T F o= < 0 =0
o = S L E = 3 " =
<n o & 3 I o X < =
= <8 s =0 [ o T B B < N =
= C|w 0° <2 ) o = =
3 P % T B 4 i i
% e A S " = e ol 5
g o 2 Mt £ B3 N = i o
or WM o = = o = o % ~a M = .y # _
< B o A _ r ~ OH R
wEx EE % T ECY = _F o R 5 W
o] = 3 q X = oy iz 2 M o = —
N TR = =X = 2 S A K ° 2
P E o S s =S = M Mo o z 7 N 1 nky A
< = W » —_ 0] = (N uj] o wo
] n S my nom O X |—= K Ho I & - o ol o) o
o &= N B nTv%mrfo oA = ol I m NP
= |V =~ O zn | R oo ° = B = W >
< CHS) T/ K = o ) el
- (@) E o= ©ON = W3 = = o -
o \V @ @ R Iy N o O = %) n o o B 3 " N
& ooy |2 W N R < = g . of M
= & Sas - 4 E w3 Z
o NN O KE N oF < N - s M 5 dlo
SR F W =TI = W
O GRS = ~ © 4y o i m
e Nro =) = < «© N O_E O
, & o el W i
o _ Bx @A
i KE
o)

- 93 -

7

CTCH}o]




rvze)

&

B/

o] 17

- 7)E Abgiotol w3t R&DHA

2 7133 (F)CTCHEol &7 H 4

=
=

O 71 Atd &3ty A8 d-g vtelg a3+ AA)

or

oo

o

N

_EH

+A

=i
=

484 % (100%)

/\01—

=7

=]
=

AEAdn] 834 %= (100%)

=]
=

St

of At 23]

NaEeE 7)E

2]

O 7iEdw]

A Al <oF

oy
oF
&H

.

3} A olel] we A

B

A

—

¢+

[e)

A A

5}

O

)

—

ojp
oR

3w ashe] A%

Al

=]
=

- A% AL

7ol AlA Ha

o

R

—
fils)

o
N

™

)

R

¢+

~

;OE
Ho
o
B
)

.60

IH

1+

] biofilm e} ] A=t

file)

E
=

_94_



il

O
N

N
o,
>
By
ox
P
o,
N
it
rlot
=
olo
=

g2l o ux A A} Ao GAE WAooz T

nd

7N

O &7l A3 tg v gouA] AAE Py 20 addoz Hddsta 3744 3HA
Azeol S&gx ugste] &5 g A vlo]lo Y, ] Fx #AH HAEINET AA G
o ¥% AT 2 AE FH g

@) AYBE AT FAA

F4 wpA FAS weste] A

ofeff Al ZIHkste] A&l

oo

S R&D, FAHEH] @ Ve AA FA BRom

(7}) R&D FA+-A &

NeAASAA DAY 20A FAA ATFFRIHCIZE 39)
T T 134 23hd 33 47hd 53bd
(2017) (20184€) | (2019%) (-d) (-d)
A 7)) (A) 330,000 330,000 330,000 - -
SO 10 10 10 - -
17w |3 7t ol 3,000 3,000 3,000 - -
27 30,000 30,000 30,000 - -
A7) 24 ] - - - - -
giﬂ g 300,000 300,000 300,000 - -
71 E} - - - - -
) 330,000 330,000 330,000 - -

_95_




AT (9

1.

_96_

B %o
~ Nk p
L
w F p :
e , :
: . A I
Eo N - .. i
: . an 1 <
iy i (
™ e
kT ] _
: E o
T _IIW o z -
L T . -
1z ° 1
,_ B
o 9 : : _
do ¥ : 81
, : T | X H_ﬁ
B ] -
+ 5 = .
o = :
%0 oT i m__.u_
e N @ _
< E
% " : -
B i -
% J) .
ar B
» 0
T ° : _
T G . il ™ P ,
7 N woN i . ok FiF
o < Gy 3 wH = il %
ﬂl ~ L.E - ﬂro - i |
) N HH = = o) LS o)
el o] 9o = o . 5 2
53 - iy ol v
= T i
Fed w i |
Sy ,l% ™ ; T . M| |w
o 1 ~ R W Nm & e M
@) N ~ e - I Iz ,Lm :
o i ~o | X =
5 o = E s = ] T :
5 @Edﬁﬂ%ﬁ%%
- © 77ﬂﬂxbol1ﬁﬂa.
— JﬁAl ° JHO n
L I ECHNEN
of ® X Mm

L Al A

o _A7N/%
S5 g 3
18 % #H7E A vg
&Y.




stz 7] Al

S

3]
S
= O

Qe

ALA

=
-

R=%
[}

Al

EX

A 58]
Al

A |Mm
oF | H
o) | TP

o

0

1

<]

A}7) Aps

A

O 7]& AAS ag=

(th 718k A4

of %]

o

on
55

~
;00

7o

10

on
[ad

ﬂu.o

o

"o

oE
T

.
;OO

o

——
)

_97_




2

O

EDPCERES IR

w99 A% vHeHAE 4% g A o9 A7 AA L 87 45 BHow
BEE 5ogls A4 AA GHE AFe]l EAHe] BulHa 9. X HE e
el AR A A FElEe B dFe] FU.

B 719e Ao} Darleksit e #A elAol @xoA w2 o 5
Azel AdstE 24 ol AL AA el enA A4 52 >
Aol e e oA AA AL ARE SO Fol YL w3
= Ampliphift9HE 917, %41 2 G2k Bool A wrell o skx] Al AL 9 A HE

seom F Tl A+,

E7] A% g v g v = AMAX R ofZ] HIE]
3t o] 7oA e BAS PA I S

£F7 A% U wHdenA AA F9 A FAe Fu s 2 Ay
FAF wAow AW A B gL vHelonH A4 Axshe] (FICTCHR] &
itol FFeta, wel daFel (FICTCul Qfit7h wee st SAFES FEes
Bz S8 49

w9 sl A3 BAT A AG A A, NEde] BEAE, FA AY 5

=S de) 2 uAY F AF

O <A 7]E3 A3 =3 A 7]E dy e g x] 7Nk 435k AsE S AAe] &
W FRE meste 557 A% g AAe wu) A 2D ulAR 3 A% o9
2ol Fya S

(1) v A3

(ghel: )
o] e o5 ) & 2k Ay ) &2 Ay ] &2k Ay ] & 2k Ay ] & 2k Ay
S 1Ad = 22 & A= A2 = 52hd &

= 2,000,000 2,200,000 2,420,000 2,904,000 3,775,200

= A% e - 10% 10% 20% 30%

& <] 1,000,000 1,100,000 1,210,000 1,331,000 1,597,200

A& - 10% 10% 10% 20%

7 3,000,000 3,300,000 3,630,000 4,235,000 5,372,400




mJ

rvze)

-

M

<1z2kd

aA.

gl RS 50% =

3171 dgk 5 AAe

O @A dAvjxa =

>

)

<2xF

O =je] Al 25 10% BEE= A

<BAPdE>

O ZFU¢ A BEFE 10% AAE= ALk

<4APA >

I

<52k

4 73

A7

L=
[}

(7)) %= 2o

1

U

Bl 2] e 9p=] A A of

o

< o

Z

C o= 7IE Al 437

o]
=

o

o
=
N
]

—_
=t
w

=y
o
=
B
3l
B

&A=

g 9

2389, ol

Aol &4

-
.

Y B2 AR 3 ALl HiE Al 8t

&M=

g 9

O #=3t

o
o
el

o

oH

o

B

el

wK

!

B

_99_



(b = A" A

O A" L HAF #A|ES st (F)CTCHEol il 7 938 A, 2= xw B 73
FEAS d5ete v =go] He gdst By A AaES FRsEe] (5)CTC
nlo] @ jitol] A&k Azkel.

(th) 718} dufAd=k(ga 5)

O @< THE AUda, 9uds 3std 27 7|wkel npAE &5 (5F)CTCHlol L
it7h FRE 5 JEs T A, ol SHAA & AYst AT AV T4
6&

(3) FH L F &= AAMA

(9] wikl)
2w 1A= 22 A & 3z = 4ZPA = 5 &
B (20204) (20214) (2022\3) (20234) (20243)
uf] == of 3,000 3,300 3,630 4,235 5,372
) =17} 300 330 363 424 538
) ZZ 0] 9] 2,700 2,970 3,267 3311 4,834

ol 2 ¥ 2] 1) 300 330 363 424 538
o 9] 0] 9] 2,400 2,640 2,904 3,387 4,296
FAL7 |

<uff ol >

O <ol wiEA e A3 24,

<wjEL7E>

O ¥ 7]1& 2 (F)CTCHFolLjilte] & w&YU7E 7|A. -z 71& AE (At
235t7] A% U-g w924 AA)e] g wiEL7E wjE A 10% o] sfo] A ut
10%E #&.

<o 2 Fd]>

O E 7% = (F)CTCHPol it F v 2 AW S 7|A. v E vAYHS
(F)CTCH}o) it 7} Fal7] wjio] (F)CTCHo) 2 jito] wuf 2 A n]7F fF-£ol.
FAAo 2 JE AE (MdA A3y A3 s wdg e o dx] AA)S] Ago FHw

- 100 -




T el = =99 10% olefol AW 10%= 8.

- 101 -




Al 24, drEH Y L9 A] g BA

NE

A= 7=

1. Bordetella bronchiseptica 2 Pasteurella multocida Yte| & Q.9 x 9] 333 Fx 2
A& U3 58I 24

7hodtElg e 9tx] ¥ 54 =2 AA

e g o utx el 3 FAE Y IAwrHomw ALgEE EFHZE Alexa Fluor 647
carboxylic acid, succinimidyl ester fluorophores, Fluorescein isothiocyanate (FITC),
Rhodamine isothiocyanate (RITC), SYBR Gold 5°] A&, 3 Ald 55 % =274 5
NAMel 2 EELE A Al &89 i Alx A @b FES argste] HhH g A

@3 34 =4 = FITCE AAsA+.

v dEH g ewx 3 22X AEYH AA
weE o fAe] W A AEWS Hhels) dd JE wnE FASS Fxae] o
Hap o] PG 1A AFHES AAste] 72 dAEE AFES AN S S
167
aHEIeNx g gHADA
FAo A= 40| £
AN ymmne gw g2 © TH|
sH2|QutK| WP urSo] HE 0 mp ETICE]
urS ol ZH| mX2% N2l

_ HUEA|E

utE| 2|  THK| dguilH

= ubE]| 2] I} X

sizofo cxf € wezlenx
Y

36l || wauA] w2
Qujxjo| Hnjz

qf &
o

3 EA e 293 A5 £ #F

(D) Hhrelg] e ubx] T4 Az

833 ¥A Aol ¥ Bordetella bronchiseptica®) i ElS  zbe vlg ] 9 9kA
Bor-BRP-13} Pasteurella multocida®) &t Zb+= e 2] 944 Pas-MUP-19] F2 4
2 d wrE oA o A F4 ¥ 27 Flo Az Hojok 3 B AFr|#e g
TFol FdEe Ze uddt HHYLAAEY T4 4 Y A 2 FIS BHFsta
Uom o]} gt Al AMEE AlAlsHAE obfof 5
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54 i
HHZ A T4 T HHIeE oY’ 459 HHHALAANE A=

3

¥ Flask 59 542 250 ml flaskel] 50 ml working volumel. = A A

94 1. 4% 2= AA <Flask F+>
— 25T, 30T, 37CE A L5 =2 sl =2 HAs 252 HA
— o] w= vt 8] @ 914 isolation®] AF&dF FFEE Aoz 3

@A 2. T4 A% #5F A4

— Top agar assays &3oto] 7Fd B2 plaque 5 A
F5 12 A4 G <l

— Flask +59 45 g3l 7Hd G443 stel #55 23 A4

N
3

rr
=

=7 3. 4% wiA AA <Flask +E>
— A WA E A (S A

<€)

TA 4. A% NF T A4 (A NF vs AT AP
— Flask 529 342 5% 4% #F B9 84 (34 A v
o3

2] 294 infection & 5 A7+ A-&)

@A 5. vrE 2l 2 9-X] infection A]¢ A ¥ Cell ODgyo ¥ MOI A A

— Flask &9 4% &3 4% Cell ODgo 2 MOI A4 (s17]9F
2 22+ A3} experiment A -&3lo] AN S HAS, &

&l AR =21 =28)

MOI=0.1 MOI=1 MOI=10

OD600:0.5
ODGQ(): 1 O
OD600: 15
OD600:2 . O

@A 6. A3 Salt AA <Flask 5>
— 33 FdEH TR FAo aFHe AHF Salt T/ % Salt = A
A (CaCly,, MgCl,, MnCl,, MgSO,& thdo = 3}

A 7. 4% F4 717+ 2A <Flask FT>
— 71 =2 TH I TA titere] &R7F st A S 7|3t
(O/N ool A Z7g3H, A8 samplings &3 T2 ®
titer +A41S &3t AA)

@A 8. Scale-up

— 2 L flaske]l 500 ml working volume®. & scale-up 13 A Al
Scale-up°] F93] A EHW (flask =5 F2oA 24 2H gy
A titer ©]/d9] titer7} FRE = AS ov]) 5 L jarel 1 L working
volume ©. & scale—up 2% 24|
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@A 9. Agitation & &3 <Fermenter F+>

— A2 rpm A

— " 2] 2917 infection § FA] (¢F 10-20%) &<t agitations HF=
Aol a3AAA Jd vtH g QA EE A}

ke 2] © 9} %] Bor-BRP-13 Pas-MUP-19] =21 &4 7| Ayto] #AE A y&S 3
71 fa.oF A A

drH g enx F4 34 AL A

HF dH g 29X
S EEE: 7o 34 94
HE 2 A titer (pfu/ml) T W

Z22% () 37 | AFEEA TSB
A3}t host OD 1.5 MOI 0.1
B _ 9 -1 H 600
Bor-BRP-1 2.2x 10 = AN ZF (hr) 4 w24l | Shaking
Salts -
=A% (T) 37 | A&l | TSB
A3+ host OD 1.0 MOI 1
) ) 9 600
Pas—-MUP-1 1.2x 10 %"—\—: A7+ (hr) 6 v k2 | Shaking
Salts MgCl, 10 mM
A1 AANE e e A T4 FAHL 53] U AxE B Aol Axte] A
oln o A FPoluft AP FHeA FT FEolE T F Us

o] F =L polyethylene glycol (PEG)S o]&3}o] ofz] AA|

Filtration

PEG
3

E=ka

o
fep:

oo
Al
o

[}

&
Sl

=% A2 = Y2l 2

o[ =~ [H = ]S
0
0z
Al
el

7] e wEl | dbeg g o ukR] S o] FEHL 53] W Sl o]g A Aozl
v g] @ 9} A] F5 A S top agar assays E3 titers S Ay A A= ot 2.

- 104 -




deelosta 3499 % A%

~ g g . 9 A titer (pfu/ml)
al b4 i
Bor-BRP-1 2.2x 10° 1.2x 10"
Pas-MUP-1 1.2x 10° 1.1x 10"
N9 titer A Yol wls] oF 1008] o] EolHS 0T F deH olE F
B EA AMEE 3 E EHE TR ARE SR S QS

<E1]‘Eﬂ ‘:49_57}1] Ié_]_—_g__o_]il %H] >

@ YAEF (13,000 rpm, 30 min,

9.0) 100 ulE dropwise® %7}

@ PEG &= 1 mldl 1M KCl& A

oS- amber e-tubed] ¥ F WA H Ik

~
o
o
W~

4T

&
T b
@ e-tubedl 23 magnetic stir® 231 @9 A%H 400 pl ¥ 0.2M Na,HPO, (pH

(4) wFEI) 0 TR wgole] W &
7] whgel wel EuE v e 9

Hesh FAS B3 A% 3% A9 o)

of Mol 2 W BA wePesdA Ame Hn
94 v ohelsl ol @Y gL AU F x
whee) oo oS Hu s

o

@ FITC A7} F 25CelA 1417t

@ Hre g e 92 ¥H-S- NS ultrace
20C, overnight) A

© z=YA%E T ultracentrifuge

3

O wHk Fol v g e vx] ¥kg-o 500 ulell FITC 200 plE dropwise® A7}

@ 20~70% CsCl density gradient (20, 30, 50, 70%) &3

ntrifuge tube®l| loadingd ¥ ZYAE2 (150,000 xg,

tube W &G WM=E 343 & EB buffer (50 mM

St
Tris—HCI, pH 8.0)& ©o]&3 7,000 MWCO dialysis tube® F21 & vy 2] Qupx £

NEes 9%

a2 FH4

e
(o,
=]

ok

iz

HHE 2] @ 9HA] band®] WA Ay ofgof s
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fluorescent spot

Pas-MUP-1

Bor-BRP-1

BF BA HHYLIYA #F

ki3

FAr P& ol &

K

7 (confocal laser scanning

A Fv

]

=4 FAF de

oL
(¢}

o] &+
=

2l

I}o} 7o) fluorescent spot= &

py

microscopy)-2-

- 107 -



(a: light image, b: fluorescence image, c: merge image)

Confocal laser scanning microscopyZ ©] &% 33 XX

uhe) ) o A o B3

(W) T3 A2&8 17 (transmission electron microscopy)< ©] &3k vhe 2] @ v} =] o] 7zt
=¥ FF 1A grEHE R AS ol Al WH I} o] HA g st FAAAR A
S o] &3 BEEAS
O 25 Ho FFxnA e v A EFTHS4, 2% uranyl acetateE 20 plH
A3
@ g AA (copper gridEs FHedE o HA FFxA vt 9] Ao £33
o2 gt E 9o A3 duSsFSol A A &=
@ B E fJo HA S 2% uranyl acetated] T+E] AAE 28 T 2027 HX
@ I E 1ol A HarsHTA T AAE A 28 A F
® T8 AAZ Watman paper 9ol &8EL & 2087 A2 W5t A%
® FHAAdAnE A
71 el wEk F=Hle ¥ 32X HHE LA ARE dAdnFor #Es A v
2] 2.3+ morphology & &1 4 AU S
Bor-BRP-1 Pas-MUP-1
100 5m ’ 2000m_ o
FHARNEYE S O]%d ¥4 A v g °J]r7<]-4 -‘Jr’“
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| A=ENE | D-06
A1d FREAE
=
(0)

T BoF e - FUe) AbE 2 ALERZMA A R A §F st
AR A=k 5 A| i

2 & Heste] AEAAY 719 (F)7]E IR ik 2R

J

business  model
FY (B4R
A A AR
A R A
4 E4e 2e

S A SAA)

)
14 utelE] o s e wle] ALlE R399
(F)CTCH}ol it 2 & Alo} Darleksiit:e] A<

s}
E‘1 =
100 |- FAF Fokze] &8 KFEH7MA 2 3 A S A A
Z3]
o
wkol business model ¥ structure %

A} 3T 5%

a3 A3 A - A2AA"E 718 (F)7leA kAt et @ xsko] Qs
g 9 (343 7b 3RS mEstel ARV 9 B s R
34 gAA A 100 | drEE oA AgE dE FY
AEEA R A - AE 523 FF Adskel glo] FAT (F)CTCHEe]
FE 5g7) Ag|reH 54 % Qike] A Wro} Q1F kel Do AL whob
ool e &3 = BAASAA)
dd A 24t
ulg] 2] 9.3} 4] ¢ _
2 Bxe B
zAgee 98| -
I L5 R
AblEh 73 IR i - HAEA" 7]
(3B FA -

(142 - 100 | Al AL E

. _
E4e ZE B

g 3 Al

Bordetella
bronchiseptica
Hz 32 F3 100

#4 % A=

- FITC-labeling 7NEs o] g3t uhH| 2] @ 944
Pas-MUP-19] &% H XA
- FITC-labeled bacteriophage Pas-MUP-12] viable

sk el 2A} bacteriophage 4]

mocids ;]; - FITC-labeling ~ 71%&  ol&@  whele e
L Zl 3= — =

multocida Pas-MUP-19] 3% 3%~

237 2% E7) 100 - FITC-labeled b ioph Pas-MUP-19] viabl
2 Ao e abele acteriophage Pas viable

: B A3
B Az A} bacteriophage %

Y

A Ay avazen| TS TR Nej =
Al A
F= 5F7) A3 jT R B A I - il R i o I 2 A < I
7 A _ - - =
At g g | A Aste] B g o fed wreHE 9| (F)CTCHRl Qit, Darleks
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Al 5% ATZEe EEAE

| A=W3 | D-07
1. A8 E 9% #39 AF 24 24 2 AQ8/eAY A £9
7b = 5E7) A A Ug wH o v o] AES =37
(1) F= 357 A4 vy vz A Es3}
— Y FAE S oR Il e A Fo R §]—\;H A
(2) 71&4HE A Azl wel g AA (LS54, H7HA )= A

gﬁi
E

o a9 Al ANHES fe mpA" AA

(1) & A4 2 F& AGE F& e 29A] Algol o
A deolgE viAY AaE &
— HAlol, T, FHel, 9u o2 W o

ot
B
%
iy
rd
Y
N
bt

g,
rO
'Y

2. el 292 g3 24 R He Ve AT

7h 357 Ag A oS v 9k A] A A S
(1) vtel 2] @342 ARgoll g 38t 24 A5 g
— go] W mE wreg e g Ay EE ¢ oty #HdE FUF A 2
a3k v AY Ay A5 w9 A ARGl g #eA 2 ARE SRE
A He Aol & 997 A oo Hste] #d A5= F5 AF vHAEd 78
st Z-8E & s Aolgta A7H
(2) v g e TR ol tigk kP 2w Fn
— &3, A 2 drE e gk ko] BAAES @ WA v iy 28
— 3|/ Rolo WE jn vitro, in vivo 54 o F FA}

(3) A& weg eux Ad AA
— APER7HA 2 SAASARA Y] 225 S - de HH A AL

4) =3 AdEe =53 984 H7)

— e g oA 9 s A8 F a3 o
(5) AlaF vre g e 344 &R

— 387 A doJ= vE #F (Actinobacillus pleuropneumonia, Haemophilus
parasuis, Streptococcus suis )| i E S zt= Algt v P TR o] g

12
o|\

G4 557 A 997 S HgenA) A4 5 AT
(1) 71823 Wee o359 genome A DS wFoR Td F8 FAAUe] B
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Al 6% TN AT el |eH R

| ELTL | D-08
be ] @ ubA] Aol W FA4 9 F3F
E%“\ AchA " A E3A} Felix d'Herelle (1873-1949)0] 3} A~F 2 Ao A 19179
drel g @ 3 A& A (d'Heérelle, 1917)61 Zo| e Af= T4 BAI}AL. x7]9
d'HerelleS thakst A3y AAAFES Edto] 1 A ez oW 3t ggentEol B lslo]
Az v 8] 2 94 7} antimicrobial agenti T ol FE&EFE YT (d'Hérelle,
1921). o] 3k A4S E3}o] d'Herellee Aldolu FEo| 73 pathogenic bacterias Al
o w gyt YA 5SS ol &t Al A Amy At el g

o A A x| Hhe # J} g &&
‘magic bullet’ &2 HA}stH &
‘q\_

A FAE WS FA8T @

sh+= ‘phage therapy’'e] 71'd< Altebslal, ©]& Ehrlich
ZrRA9 d9ow Hrlet 27t 90d AErt 52 A 79
(<3}
AN

pe i

KeN
= .

8 7
3 1 2 1
j ol P - G [EEEN RS
~ o~
& & & F cf‘f’
)

R S
RS LA ST O S

4:

15
|8
459 @

Years

‘phage therapy’ "=+ ’bacteriophage therapy’®ll
1§ PubMed A4 A3} (Pirnay, 2012)

19409t 7bA] vl ok A= FHS TASE AR o ® JhEE o] B HEEHASH
(Chibani—-Chennoufi, 2004; d'Herelle, 1931; Merril, 2003; Smith, 1982), Eli Lilly, Squibb &
Sons (@A Bristol-Myers Squibb) & T5¢] ti7|gE°] WEHELIAA AFES AlF
A st S. 2y FAA BEgol dukstE A At =ietH A vhE e e 9k
A % 98 Fof AL shHH AT Il AR AEEHAS (Kutateladze, 2008). 1% A
Tk 20009t EoiAH XA A wAlE 1 7EAIZF AlEA 2 9w e 59
1980 el Smith Fell oJ& A Aol A e 2o v -3 37 S A
Ao vluste] ¢FPd A7t mEHAY Ao F < 3+ (Smith, 1982, 1983
&1987).

L

32 o

& 9%

e ] @ k2] ZIRE Al ES thFEAl A st Ha s 20061 W= A okA 2 el g o} u)
Hg o uxo] A%F #88 38 3191l (ListShield), 20109l w2 Organic Materials
Review Institute (OMRDlA #l2®lgo}l ez uxE F7]5oz AA3AS. 20114
nl= Aok S et vrElg e obx o] AFE A &R 3]Estl ew (EcoShield), &< AR
gt wteE g e g o] AFHIMAIES F7FE A (SalmoShield). 3 SEEFFOE
INT-401 (Clostridium perfringens 734 A& A A3} PLSV-1 (A=2de 7+ 228 A
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AE F7E = S

w3 BHH YA Y FYPokdAe 8% Huxi Q5. dF AMHE AAISHAE apple
blossom®| Erwinia amylovora 7+ X o= &% om (Schnabel, 2001), tomato?]

Ralstonia solanacearum 2 Xanthomonas campestris 79 A X% &85 S (Fox,
2000). ##H3lo] v 2] OmnilyticsAtoll 41+ biocontrol product?] AgriPhage A3
AL, o] AFL L= tomato®} pepper?] A TFAHFEHH (bacterial spot)S A X3}
H40 2 JNEEAAT et AFEEds a7 At dEA S o] AEFS
7het o] kel A A AAstE RS HTo= ofAotell A e skl A sk
3], 200619 &= Organic Material Review Institute (MRDZF-E F7]%5o] A&t AFo =2

[e] [e]
T S WS

AgriPhage is available for the control
bact

WORKING AGAINST RESISTANCE

University patholo:

70 percent of bacts
t

Our patented technology and regula:
pling pro w3 us to produ
tive form: fi

by changing as neede:

h
d

AgriPhage #|% 2™ A (3] http//www.omnilytics.com/homel.html)

T2 dbell tharo] QIA SJekE oz S fgk A FEC] HaA Foll A5 AbE o
&= fsiAE kA dFol v Fag oo # :

= t7F 9dE=d), v Delmont Laboratoriesoll /] 21 Al ¥l Staphage lysate A] & o]

el (Sulakvelidze, 2005). ©] Al&oA = 15 %9 antistaphylococcal bacteriophageS X3t
g ARELAS AT, 24T, 5o, gdotFo], AuFo] Ao g Algho] Al Fo
R, 129 o] e ARGl AME ofF Amng FAE o] HAEHJAS. Hoh T2 A AP
25 AYAE oz Nestle Research Centerol| A A A S tidt o] vhe g eax] F
of Aol d=dl, AF A3 kAol #HEE ol f1s (Bruttin, 2005). = Texas9]
Lubbockell €] %% Wound care centerol A A A &S Pseudomonas aeruginosa W}y H| 2 2 3}
A, Staphylococcus aureus YFE|E] QA E. coli WtH|E] 3t #] £35S AL&3 FDAVF %
A A1 A Fo AL kddo] #-ste] ZA7F f1%le (Rhoads, 2009).

Aol digk Alge S dol wHEHA Y a5& HIMe A 27 AlE (fully
regulated, placebo—controlled, double-blind, randomized)e] 2007 €59 wv}7} di=d|, o]
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Ao A Awe] dAdFYP e E13tal Pseudomonas aeruginosa 3+ Aol thshe] -
(Wright, 2009). ©]&]gt Abdl &2 dtH g 2 3-x] 9] &8 7}
al

= =
de S0 45T & vk Faur, dAE v ddAIE sl F4

o

N

0] o
PI=T

20161 649 ==t~ gheo A JiF = HrE| 2] e 9k #] &3] (Phage therapy, 2016)¢l A4+ #BF
HeeaA 2 dx=gils Aot thdd vebe] die B AT el A 36789 it ul
2 A AE7FEe] 259 AFARE RN S TE AT A9 A8 AAE A 9
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