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MAES 52 ARgste WHol A= dAz vdE Y B2 52
ZAA ool = EAst= AEA oItk S A (ytic) A 9F &Y A (lysogenic)
A= 1S4 et FEske A2A =& o &de] A FAkel A AR Y
= Ao® dHA Ak 1 olfr= WHIY L9A 9] DNAVE 55 #59 A
o ttE Hfol 2xH AYE= Ao HLeglo] vEE replication, transcription,
translation ©]Fo]x|7] wjZel <5 w2 ApdEste] m=7 wkge = lu
St AXME g8 Aoz dE A dvHBertani, 1953; Guttman G,
2005; Kropinski, 2006]. S4tgel 28&%7] A2k Abell= d'Herelle7} 2zt
ArEloll Al 7Fa ] S~ (fowl typhoid)e]l ¥JANAR S Gallinarumed) 283131,
1940744 frde FASE JA&ewm JdEol Wdold  HEHS
t}.(Chibani %, 2004; Merril %, 2003;Smith ¢} Huggins, 1982). 121} o] & 3t
ARE AgFo] HIUAY TR ddte] FASHA HastHA HIhA A8
2Rb ARG E AT g e HZodl= v = FDACNA A3F 88 §7F sk
ow, T 2 A= AHES HESHL kil v &9 Al &
TS Aol FAA AYAIZ] 5 prophage FEj = EA) 8}

AA Aol A 54 A4, trbE 4 9 5ddS vEkdY aela UV
A, A8 Tol =FHUA ATo=iy vH g 9A] TR ebA
S AESS AXNEA Alds APEATIH YA dth 53], vhE g 2 uhA]
= AL 2 Mg =& 55 SolAS YEWr] Wit A= B
F-2bgo] - Ak AdH o AL8H7] £18k]

M Augor Agd &+ A= 3ol Ak =
e e s FHIF Aate] wste] 107 FEoR Aol s BH el =

ol (Kutateladze 9 Adamia, 2010).
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WA m el ALESEA 53, G N4 Aite] Asel g w9
oo oea E=E oY fAde AYe 99 wHedd §i4 AgdE @
53 gom, £84) ATANE BEH T Yk NHY o RAE o] &3] X

A%E S B gA P 4 ggHs

ol oste] AN @Ed sael At de A A4S Agee
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Pseudomanas aeruginosa o] &AA|ol| 3 wHEstA| eFar AlEA A F
A W 2 el DasA wEEedAE mud F AAE HEH B
= W A & AZIEA FAe] "AAVE FAE AFes AYE d=
T AAT F oA A A Fol W ow Al #8 vAd=e] 2 Aa

AZ1E A7 AdEAY o] Ade AFH HA¥S F3 Escherichia coli
O157:H7, S. enterica Typhimurium, Staphylococcus. aureus, FEnterococci,
Campylobacter jejuni 59 X& &34=E &l 3ta 9t (Brissow, 2005, Wills
5, 2005; Biswas &, 2002; Hagens &, 2004).
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m Az % 4H

AT AEAIRS S8 g9 HIS9 1870 E 30FE EAlskelen 34
g 10574 hdsle mjAetalar, A1d”

of 2 Ao AF8-¥ Bacteriophage 74 % Al@ALE+= Table 1, 29 &)
Z] 2]+ Bacteriophage At& F3 7} (control), 0.1% Bacteriophage Al5 =
o] 9H(T1), 0.2% Bacteriophage Al5 37 (T2)2 31993 TMR Al=el Top

dressing &}o] FoJslA .

Table 1. Composition of Bacteriophage

Salmonella thyphimurium
enteritidis
cholerasuis
derby

Staphylococcus aureus

Escherichia coli k88
coli k99
coli f41

Clostridium perfringens type A

perfringens type B




Table 2. Ingredient and chemical composition of experimental diet(%)

Fattening Finishing

Ingredients composition, % of DM

Klien grass 8.8 Formula feed 80.0

Annual ryegrass 8.8 Concentrate 10.9

Timothy grass 3.2 Corn powder 4.5

Corn silage 8.8 Lupin 2.6
Whole  Cotton

Basal feed 17.5 2.0
seed

Brewers grain 8.8

Corn powder 26.3

Corn gluten 17.5

Limestone 0.4

Chemical composition, % of DM

Dry matter 68.79 Dry matter 78.32
Crude protein 10.27 Crude protein 12.30
Ether extracts 1.25 Ether extracts 2.09
Crude fiber 11.16 Crude fiber 13.78
Crude ash 6.91 Crude ash 2.59
Ca 1.25 Ca 0.76
p 0.40 P 0.31
NFE 39.20 NFE 47.56
NDF 33.11 NDF 32.66
ADF 14.73 ADF 16.25
TDN 85.04 TDN 83.22

DM: dry matter, NFE : nitrogen free extract, NDF : neutral detergent fiber,

ADF : acid detergent fiber, TDN : total digestible nutrients
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Table 3. Index for the cow meat grading of quantity and quality

Meat quality grades

17 1* 1 2 3 (D)
A A1t A1" Al A 2 A3
Meat B B1™" B1" B 1 B 2 B 3
quantity
grades C c1* c1° Cc1 C 2 C 3

(3) @AstE A}

g ol A]

1 0

1 3AIFe] v oA dHS AQFHsHSH. WBC,
RBC, Hct, Hb, Platelet ¥+ EDTA”} #7}el Vacutainero] )33},

ol
ol

|=] [e)
DR

Az

Albumin, ALP, AST, Glucose, Creatine, BUN, total protein> 3 S &3}
of HAA ) m Aol A1 E it - FAstA HAE AES XS sHA
Aelgh o] &8 Qs A oWt JFS VA=AE A G
AAZA, F2 Wd 0] A= WA oy AWy aga g o]
F HstE F3 AES Ssle] ¥ AyE A eR 457 flste] A

A,

o

Hl S5 Bl oA dHS 10 mlE A5t Vacutainerol] 74 H
A F 2,500 rpmollA] 10%37F YAEH s dHS &
gt —70C o BASACTE A [go AL a9 (Bovine IgA, 1gG,



2T MY aasg He A%
Hoz e Ig bol 713y
shetobAl,  B— Tt chobAl,
(POD)E o] @t}

S AHAsHA
Ell S A %39t PBS buffer(Merck,
74+ TSA plate(Merck, USA), thd<

B oA PAE
#Aspl @

ZA}
918 50 ml conical tubeol 2 g¥ MEF
20 ml EB buffergs ¥
Ye}= Rambach agar plate(Merck, USA), -

o

USA)E °o]&3te] 10%18]43 $
EMB plate(Merck, USA), AR
A& MRS plate(Merck, USA)el 100 nl =238t colony 5 AS3sF3 ).

(6) BAEH
B oA)go] dojx A= SAS package program® GLM procedureZE 9|
S3le] AAEIG o™, Ducan S Aol &) A 73] 94 (p<0.05)S

AT,
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Bacteriophage At sofoll whE 3- H|S-9 dFSAF B AR 8
fol WA= S Table 40 HEFH AT Bertani(1953)5 2 P ES SF=
Ab&shE HHH ol o A= AAR WAE FRT B FE AAA offdk &
Aot AEA ot &3 (ytic) I 9F &U A (ysogenic) I A = 1 5ol w
g FiEsted 2 & u &l A4 Akl A AR EE Aom dHEA
t. 1 oolfr= WEIE A o] DNAZE 55 59 @A A thE ulo]e] =4
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Table 4. Average daily gain and feed conversion of Korean cow steers

(Unit; kg, DM, head, day)

Items Control T1 T2

Initial weight 624.60+10.27" 616.80+7.92 623.80%£4.77
Final weight 752.00+£12.44 739.40+14.78 722.8017.88
Total gain 127.40£5.73° 122.60+8.68° 99.00%7.64"
Average daily gain 0.65£0.03 0.65+0.04 0.56%0.04
Feed intake 9.55 9.56 9.57

Feed conversion ratio 14.90+0.71° 15.18+0.97" 17.8941.07°
YValues are mean * standard error

® Means in the same row with the same superscript letter are not significantly

different(P<0.05) by DMRT(Duncan’'s new multiple range test).

Control : TMR, T1: TMR + 0.1%6 Bacteriophage feed, T2: TMR + 0.2% Bacteriophage feed
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Table 5. Effect of bacteriophage feed on carcass traits of Korean cow

steers

(Unit; kg,mm,cm’,head)

[tems Control T1 T2
Carcass weight 446.30+7.72"  453.70+10.04 431.10+5.95
Back fat thickness 10.10£0.94 12.90£1.33 10.60£1.12
Longssimus musle area 89.20£1.97 89.70£2.43 88.60£2.65
Meat production index 65.98+0.77 64.12+0.92 65.96+0.80
Marbling score 5.00+0.47 5.001+0.42 5.30%+0.40
Meat color 5.40+0.22° 4.80£0.13"  4.90£0.18%
Fat color 3.10%£0.10 3.10+0.10 3.00£0.00
Muscle texture 1.30+0.15 1.30£0.15 1.20£0.13
Meat quality index 3.20x0.25 3.20%£0.25 3.50£0.22
Meat yield index 2.20%0.20 1.90£0.23 2.30£0.15
Meat quality(17:17:1:2) 0:4:4:2 0:4:4:2 1:3:6:0
Meat yield(A:B:C) 3:6:1 3:4:3 3:7:0

1
'Values are mean + standard error

® Means in the same row with the same superscript letter are not significantly
different(P<0.05) by DMRT(Duncan’s new multiple range test).
Control : TMR, T1: TMR + 0.1% Bacteriophage feed, T2: TMR + 0.2% Bacteriophage feed
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Table 6. Effect of bacteriophage feed on blood parameters in Korean

COw steers

Items Control T1 T2
RBC(10°%/1l) 9.0040.42° 9.6740.18% 9.96+0.20°
WBC(10%/ul) 7.37+0.52" 7.33+0.30 7.15+0.70
Het(%) 40.60%£1.42 42.96x0.70 43.8210.89
Hb(g/dD) 15.76%0.75 16.22+0.22 16.68+0.41
Platelet(10°/ul) 261.33%£23.17 257.00£19.00 257.80+30.46
Albumin(g/dl) 3.52%0.20 3.60+0.11 3.70+0.11
ALP(U/L) 102.60£16.19 82.2+8.98 68.0+9.54
AST(U/L) 67.40£5.78 62.20£3.73 62.20£6.09
ALT(U/L) 18.00£1.38 18.20%£0.58 21.40+4.01
Glucose(mg/dl) 89.20%+6.93 89.40+7.34 89.00+5.67
Creatinine (mg/dl) 1.17+0.08 1.194+0.07 1.14+0.22
BUN(mg/dl) 14.06%£0.95 14.18+0.74 15.94+1.16
Total

6.06+0.31" 6.22+0.23" 6.94+0.20
protein(g/dl)

DValues are mean + standard error
® Means in the same row with the same superscript letter are not significantly
different(P<0.05) by DMRT(Duncan’'s new multiple range test).

Control : TMR, T1: TMR + 0.1% Bacteriophage feed, T2: TMR + 0.2% Bacteriophage feed



4) dF AQIA &F

Bacteriophage At® wolo] WE - H|S5-9 5 WA T
AbE A3k Table 70 YERIRIT oG B IgAs T1 H7H7t frel4oe=
& Ads YEit(P<0.05). 95 HAA AE2 2 Al L=,
A7t o) e g e ARE SAss =7 EA AREH gtk A3
= Aury 53], T19 Aozt T29k tizx7ol Hlste] F=e{AA yehaL
Atk ey tixzgrek T2 Aggels F 78 Aol & Zols B &
gith. AA=Z vt e s A7 & o So3t A2 Bue a2RT 4 g

2ol A IgG 7 6 ol wAH: e st

=S

EN



Table 7. Effect of bacteriophage feed on blood level of Immuno—globulin in

Korean cow steers

(Unit; mg/ml)
Items Control T1 T2
IgG 900.93%£11.53">  971.53+10.86"  882.78+14.95"
IgM 23.75+0.25" 25.07+2.61 24.29+1.68
IgA 14.54+0.46" 16.6540.31° 14.9940.73°

DValues are mean + standard error

® Means in the same row with the same superscript letter are not significantly
different(P<0.05) by DMRT (Duncan’s new multiple range test).

Control : TMR, T1: TMR + 0.1% Bacteriophage feed, T2: TMR + 0.2%
Bacteriophage feed
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Table 8. Effect of bacteriophage feed on the colony forming units(CFU) of
E.coli, Salmonella, Lactobacilli and total bacteria in the feces of
Korean cow

Items Control T1 T2
Odays
total bacteria 6.88+0.22" 6.58+0.31 6.82£0.19
E.coli 5.25%+0.40 5.47£0.16 5.60£0.30
Salmonella ND ND ND
Lactobacilli 6.51£0.18 5.92+0.54 6.01£0.21
2month
total bacteria 6.91+0.16 7.14%£0.30 7.07£0.28
E.coli 5.46%£0.71 5.54%0.58 6.04£0.20
Salmonella ND ND ND
Lactobacilli 6.80+0.21 6.66+0.38 6.75£0.41
4month
total bacteria 6.71£0.29 6.46%+0.21 6.55%£0.20
E.coli 5.01£0.25 4.57+0.18 4.82+0.29
Salmonella ND ND ND
Lactobacilli 6.38+0.23 6.10£0.18 6.36%£0.25
6month
total bacteria 6.87£0.22 6.75%+0.11 7.02£0.13
E.coli 4.80%+0.49 4.56+0.22 5.40£0.17
Salmonella ND ND ND
Lactobacilli 6.35%£0.28 6.40%+0.17 6.81£0.17

UValues are mean =+ standard error
Control : TMR, T1: TMR + 0.1% Bacteriophage feed, T2: TMR + 0.2% Bacteriophage feed
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Effects of Korean Cow in Accordance with

the Level of Bacteriophage added

Kim, Kyoung—-Ho

(Supervised by Professor Kang, Min-Soo)

Abstracts

Antibiotics are chemicals that kill or inhibit the growth of bacteria and
are used to treat bacterial infections. They are produced in nature by soil
bacteria and fungi. An antibiotic can also be classified according to the
range of pathogens against which it is effective. Antibiotics take advantage
of the difference between the structure of the bacterial cell and the host’'s
cell, allowing the host’s defense mechanism to fight the infection or Kkill the
bacteria. However, some antibiotics can be extremely effective against
certain bacteria but may not work to treat other bacteria. That's why it is

important to treat bacteria with the correct antibiotic.

In the 20" century, livestock and poultry producers also incorporated
antibiotics into their comprehensive animal husbandry practices that also
include clean water and nutritious food for their animals, shelter from heat
and cold, vaccinations and medical treatment when needed. The problem
with feeding antibiotics to animals with high doses to treat infections to
“knock out” an infection - may actually trigger some bacteria to become
resistant and creates the perfect environment for antibiotic-resistant bacteria

to multiply and thrive. Another reason for caution: when an antibiotic is



administered, it impacts the entire population of bacteria in the body. Clearly,
it is essential that veterinarians exercise their medical judgment and careful

oversight of antibiotic use in livestock and poultry production.

One of the possible replacement options for antibiotics is the use of
bacteriophages as antimicrobial agents. Bacteriophage target individual
strains and species of bacteria. Although bacteria can become resistant to
phages, phage resistance is not nearly as worrisome as drug resistance.

Bacteriophages are very specific to their hosts, so this minimizes the
chance of secondary infections, and also, bacteriophages replicate at the site

of infection where they are mostly needed to lyse the pathogens.

In the area of animal bio—control and agribusiness options, phages have
shown a remarkable success. Phages have been extremely effective at
treating a number of bacterial infections in controlled animal studies,

especially as a bio—control agent in the prevention of food-borne illnesses.

This study was planned to increase beef productivity by utilizing
eco—friendly formulations of bacteriophage and spread environmentally
friendly livestock technical specifications for the axes to provide

environmentally friendly livestock farms and perform to the consumer.

The experiment was planned for 6 months using 30 cattle were divided
into three treatment group and each consisted with 10 cattles. During the
treatment period, conductor grade, hematological properties, antibody immune
serum, fecal microorganisms were surveyed. The result showed the impact
of bacteriophage on the cattle beef. The supplement with bacteriophage in
the feed can increase weight gain and feed conversion ratio significantly
compared with the 0.196 bacteriophage—free sphere apex. Furthermore

impact on blood serum immune antibodies of the beef cattle, IgG and IgA



and red blood cell levels have shown higher significantly in bacteriophage
apex. Adequate level of bacteriophage added in Korea cow feed is about

0.1%.

This study showed requirement of safe livestock production technology
for the consumers with environmentally friendly formulations. The key to
successful use of phages in modern scientific, farm, food processing and
clinical applications is to understand the common obstacles as well as best

practices and to develop answers that work in harmony with nature.

Key words: Korean cow, Bacteriophage
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