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Bacteriophaget= THE HIo | AL} u27EX| 2 7|24 O
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Ao EYAZ o] ARSI HFigure 1), Bacteriophage:
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Figure 1. Structure of bacteriophage

A - d(ytic cycle) T EHA(lysogenic cycle) 02
AYEBITE Lytic cycle2 $2h Q) 24 29 W29 7}
& 53 ME= bacteriophage”} Alat2] Ajazuto]] Fet
glo] 2419 B AE GFAIE FUAT T LA
o] AE olgslo] AHAe] FHEAt ‘”ﬂ“’"‘?@o SIAA
M =8 bacteriophage® 50| AjaLute] Raja
bacteriophage”} Q52 W&El= AZS sh= ol
(Hhudson et al., 2005). Lysogenic cycle2bacteriophage®]
FAEAo] AR {9 T HER bacteriophageS &
A7) A] GhaL RAl20] DNA] 25kEo] Q= HZ &
A= A= sh= AolthHudson et al., 2005;
Campbell, 2007)(Figure 2). Bacteriophage= Alat
& SFAER A7) wlEo] bacterioph ago% F=2 Agto]
P ol EAg} Alale- ofe] 3lof ghol Exfsia
UL H R bacteriophage G4 2= EY HAE, 54
ofe] ollAf A ARt Aol phages o402 ¥
B17] Sl AlFolA AddiEoR ue AlFol(5 log
CFU/golAho] &A8)oF al= v o] 9tk (Greer,
2005). Algol 24= Awg Aojsted ol&HE
phager= YHHH 05 A0 222 gl oA Fc
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Figure 2. The growth cycle of bacteriophage

2. AlZOPHe. 98t Bacteriophages 2] ¥§

Phages A1%&of 2% Aldoll 2832 “Farm to

fork’ & 418 4= Sk, &, 5AollA] AE7Ex] A dAjol|l A
phage® 2838 4= 9l om(Figure 3), 7159 AHE T
A7 le 2|54 B2 0 2 ARE <= 9lt) Bacteriophages

EA WA Alutol Aeia o 28s)7] ujRe] thE it
ke mAA] o, 6&“&1\9} Lol Wg+te] &d
Al g/q 7?&% s
ItKOliveira et al., 2009), 2+ Z*Wﬁoﬂ o3k ¢k
Jol 8 A8 EAE Y FEUA Campylobacter
(Goode et al., 2003), Salmonella (Borie et al., 2008)
Lo Albatof| 8k bacteriophage 2] oA &5l it
A7 F7E A e FAoltHLim et al., 2010),
Borie et al. (2008)¢] <1+t 9 A] Sa]mone]]a
Enteri tszsoﬂ E0]3 0 & H1-8-51= bacteriophages &
Tolo] o4 = BN o R Fofsh A A7) | S,
Enteritidis®| Z4k& 100] ol ZA17E SIS, =
gl phaget= A4 54T 22 ready ~to—eat A%} &
AF g SAREe] WAkl WA Yl AEAE|e) Al o) #W
59 Ao AMEE £ St FAE 2dH
Salmonella® A olo} #H

cocktail & AHEZ} S 7}lo] A5 1) EHfAel B
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2. R 27k bacteriophage 42} 3.5, 10, 20°Cell
e

al. (2003, 2004)dol A AR sAtEol Listeria
phage cocktail& A28t W bacteriocing Z3A
o] 31 o ©E0R HEjaliS Wt w8 a9kE e}
Witk At A& Salmonella phageE Akzzto]|
Aejstds W 4 log® PARIE Ve lont
bacteriocing A9 2] 519w} o] w8 FIE VERYY
ok E=5F Fafslr] #1e 2419] AA7IRe sl et
2] phaget ARSI QlT}, Greer and Dilts (1990)=
Paeudomonas®| 28% 55 phage#2| & 14 5ot
8 CollA B2 2stol Aelole of S5l EHe) He)
7} e AL ok Yoon et al. (1997)2 %] 2] A
AAATAE 93 phage AHRS Q8 Lactobacillus
plantarum bacteriophage SC 921 +-2] s}t
Table 3& A& bacteriophages 2432 uf H1

Aol st Ureiar oick, SAEE S8lsl7) A L

2|11 7} g wARel] e Wi abgel) AAA Wed Al
& A|ofdk= oI8HE bacteriophaget ol Fiilof E-8x)
319/t Escherichia coli O157:HT70l 2.9% %] Ao
Phage 747501 81908 ] 2 ¢Holl B, coli O15THTE
2 log HAaAZTAL HilEAL 9loH(Raya et al.,
2006), 7F=ol phage KH13} SH1E ZA3A1A viil= &
o] YoM FoIEIi-S Wl B coli O157:HT7Y] 47} H-2)22.
2 gasdckes A2 )llck(Sheng et al,,
2006). 5} phages S5 ol 2-85H5E ) Bl &
AH B coli O157:H7-E& 3 logAe a7 = &l 3
QKO Flynn et al., 2004). Salmonella®] E€
o] 49 phageHd] Al A48 7=0.3-1.3 log= 2%
LHSklar and Joerger, 2001), Salmonella phage SJ2
S Aot A2 A2 Z HE8818kE o Alo] a2
5o (Modi et al., 2001), Salmonella phage
Felix-Oli= A &Al Ao 2 9% 300 CFUS
Salmonella Typhimuriuma 1.8-2.1log #HaAl7 =
a2 7% 5 B ¢ of (Whichard et al., 2003).

Campylobacter®] 4% phages=§2 F&50h= 59 1L
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al., 2005; Loc Carrillo et al., 2005), £3] & 722
SEg Yol AR A glom o g 29
Campylobacters=95% Fa= 71 o|A}o] APE a7} Q1=
Ao Ha1Elal QltHAtterbury et al., 2003; Goode et
., 2003). Phage P100-S- 4% 2]29] U&o| 4%
Listeria monocytogenes® A|olof AR&E 11 ek
(Carlton et al., 2005). 240 FAHL S, aureusdl
of - fAgel Y Aadola] ZAfE 5= S,

aureus°l| LAEH, o} Alo5}7] 915} phage K& 4

(Wagenaar et

L3S W S aureusHEZ ol 93 Thio] Tz o)at
phage K7} 22/d3lse 2A0E WEEUOWGIl et

., 2006a; Gill et al., 2006b), phage K= Atoju} &
Xi 1 ACE Alxsks oA S, aureuse ESAISHA]
7= A 02 WEEItHGarcia et al., 2007).

3. Bacteriophage 2] MY
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al., 2008). I3} phage?] Zuly W £5=0] 9IS wlg| ot
SAfe]of eigt o7 Had Aol A=
£ %53l bacteriophage®] &A| f-59 ¢
g 7102 AlmHHGarcia et al.,
Al A Aol Tt phage®] Aol
=3 ‘j:}o]‘iol ] Aalr= o AFAA ] o &2 Htsfjop &
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Table 3. Bacteriophages application in food safety and reported effects ( Garcia, et al. 2008)

Bacteria Reported effect

References

Intestinal reduction by oral administration (sheep) Raya et al., 2006
Escherichia coli . .. . . L
O157-H7 Reduction by rectal administration and in drinking water (cattle) Sheng et al., 2006
' Elimination from the beef meat surface O’ Flynn et al., 2004
Lower contamination but not complete elimination (chickens) Sklar and Joerger, 2001;
Fiorentin et al., 2005
More active in Cheddar made of pasteurized milk than raw milk Modi et al., 2001
Salmonella T
Phage inactivation on apple but not on melon Leverentz et al., 2001
Reduction in chicken frankfurters Whichard et al., 2003
Significant host inactivation at 5C in cooked and raw beef Bigwood et al., 2008
Decreased counts in cecal content (broilers) Wagenaar et al., 2005
Lower viable counts over a 5-day period (broilers) Loc Carrillo et al., 2005
Campylobacter )
Decontamination of chicken skin Atterbury et al., 2003;
Goode et al., 2003
Eradication on sliced apples and melon. Synergy with nisin Leverentz et al., 2003
Listeria No combined phage-nisin action in beef at 4C Dykes and Moorhead ,2002
monocytogenes o )
Eradication on surface-ripened red-smear soft cheese Carlton et al., 2005
Phage K inactivation in the mammary gland Gill et al., 2006a
Staphylococcus Phage K inactivation in raw milk Gill et al., 2006b;
aureus O’ Flaherty et al., 2005
Inhibition in acid and enzymatic curds by phages of dairy origin Garc i a et al., 2007
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Table 4. Future challenges of phage-based biopreservation (Garcia, et al. 2008)

Challenge

Lack of undesirable traits

Action
Better knowledge of gene flow phage-host
Genomics

Blocking gene dissemination systems

Large-scale safer production systems

Use of nonvirulent hosts

Enhance activity in food systems

Modelling phage behaviour
Case-by-case study
Same environment as phage source

Better knowledge of phage-host physiology

Expanding host range

Use of phage mixtures

Engineering tail fibre genes

New phage-derived antimicrobials

Endolysins
Peptidoglycan hydrolases
Inhibitors of host metabolism
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