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Growth Inhibition of Newly Emerging Arcobacter butzlrei by
Organic Acids and Trisodium Phosphate

Jung-Soon Jang, Young-Duck Lee and Jong-Hyun Park*

Department of Food and Bioengineering, Kyungwon University

Growth of a newly emerging pathogen, Arcobacter butzleri, in domestic raw meat was evaluated by various
sanitizing agents. One percent of acetic acid, citric acid, lactic acid, and trisodium phosphate (TSP) added to the
cell suspension of six A. butzleri strains inhibited their growth within ten minutes, and especially the lactic acid
inhibited growth within five minutes. One percent of all the acids at the culture broth inhibited growth
completely within one hr. 0.1% of the acids inhibited growth within 72 hr, whereas two percent of TSP had the
same effect in one hr. Among the acids, lactic acid had the strongest inhibition activity. Hydrogen peroxide,
sodium hypochlorite, and ethanol showed lower inhibiting activities than the above agents. While garlic extract
and lactic acid bacteria culture also inhibited A. butzleri, onion extract did not. Therefore, food-borne poisoning
of A. buszleri in raw meat could be prevented by organic acid and trisodium phosphate treatments.
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Campylobacter®} Ty2A 2H2xo] dls] WAd-& AdH & 15°C
o] A2oM AL 7hsd)d AR o8 FRES
Arcobacterg$- 531 30°ColM HZAH 9 BH5E HolH, G+C
Sheke 27~30 mol%°) ™, 2.3 isoprenoid quinone®] x|
8% 5L, methyl-substituted menaquinone-671 E£A3=
SN Campylobacterst #0017} AWFS. Arcobacter= A. but-
leri, A. cryaerophilus(Groups 1A, 1B), A. skirrowii®} A.
nitrofigilis®] 4 Fo2 EY 5 U}k Arcobacter 78] 4
ZALS campylobacteriosis®} FAFSHA B8 4AH
AAEAE Yellle Aoz deAs i, o
A2 o s YEAAT ¥skeur ARt
ArgEe] HEoG 2dE Bolul & S 7l
2RI HT ITKY, 53] Arcobacters FV) A9 <F 90%
ol AFFH HA 7Y AR 30% oY o3
&8 Holy oz 1Y Hoj Jui® wEr A burderie
CampylobacterS} V= A T3t A&, 53] SAI%
Solxe] aHFel B8As W A AYE-S Campylobacters:
e Aoy, web Arcobacter?] Ajelol theh A7 sy
oo gt

dubA o g AZE=po] 3 HE W JAAHLARE F
7)Ak, benzoic acid, paraben, NaCl, ethanol, trisodium phos-
phate(TSP) 5| &o] AMEEI gl o] F f714F A+
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e 7] EACA WYl Al 5 Soled M &
HAA Ao dHA Jom, FAikat 24k 9= GRAS
(generally recognized as safe)Z &715 W A g A o)t}
T3 TSP X 2= Campylobacter spp.$t Salmonella spp.=
&AM Fole W AFFHoR 4HA U0 oz
AEANA o5 WA Ml g AESH qAHoeE
BREE o] 83 AFEC] Bol BRI HI glom, Zakgol
A ol Aakske 24k 24, 28] hydrogen peroxide
3 bacteriocins 5°] AAEAE F= Ao2 A Jrpt?,

AFe] A8 B kA MY AFEF RuAF
o o3 B FF¥FE worm K% 2 AR 5 A 7
25 FHEl7|® gt olzjdt o]fE mAlEd 93 299
Fastel AKANE A A8 =3, 38 A W
g d7F LAAFE olFojA gtk B APeMe U
oA A FFEE ASEA A eFE=9) Yo &
< A2 MEA B3 E Arcobacter butzleris A)olsl7] )
ste 318, mAESHY 2 JAYAAAE S8l 2
o] AEAF FFE Bkt

HE o W

AlBTEE A HiX|

AME FERE Arcobacter butzleri ATCC 496169F 7Sl
A B8 A butzderi Cl, C12, HIXZ7]oA 223 A
butzleri P1, P12, 223719014 R2g A. butzleri BS, B14S
Aol AFSEIATE®, A burleri®]l ZAMUS Y5l 5%
sheep’s blood(Komed, Sungnam, Korea)”’} A 7}¥ Brucella
blood agarE Al&5lF o™, NAulAE = Brucella broth
(Difco, Detroit, USAYE AME3l] A npiE WHAIZ 4
ZtEetaTo] 4-& AHE3l] 37°Co)4 microaerobic chamber
(Bug box, Ruskin Tech. Co., UK)el|A ujj kst

Stat M| Xalofl e A. butzleri ATCC 496162
FA9H|

e AlEo] diF A AF2EF: Brucella brothd]
A 24A17F WG AL butzleri 1 mLE 33 8,000 pmellA 5
B2F AR celle 35T F 085% BHAASE 2
3] AlAslaL 358 cell pelletse]l hydrogen peroxide, sodium
hypochlorite(Sigma, St. Louis, USA)$} ethanold FEHE
1052 A2jsted A, butzleri ATCC 496169] AELL 2AVS
Ak Tk BEld A butzleri®) ANEEFNE H|EE7] sl
1% acetic acid, citric acid, acetic acid®} trisodium phos-
phate(TSPYS 5%, 1087 *2|gt £9] v|AE9] AP ans
viable cell& =4 3}e] shelslich,

#714%31 trisodium phosphate(TSP)8] %3k Arcobacters)
uiF WA el xe] Kol mlXE S Yolur] sty
TSP(Sigma, St. Louis, USA), lactic acid, citric acid, ace-
tic acid(DUKSAN, Kyunggido, Korea)Z 0.22um syringe
filterMillipore, MILLER-GV, France)2 A& 338l A&
391t} Brucella broth 50 mLol| lactic acid, citric acid, ace-
tic acid’} AFEEZ 7212} 0.1%, 0.5%, 1%(wiv), trisodium
phosphates= 0.5%, 1%, 2%(w/v)7} S =2 A7}slgct 28]

3L A. butzleri ATCC 496168 ¢F 10'cfumL 522 HE
stod wjg7]o A Wi FAITIHA] A7k mE S RS Eet
& A#TE FFst Hrlsidth AEES T £
Brucella blood agaro] =23 & 37°ColA wjofste] A
& FAs5rh

ikt ooy xq2[of 28t MF sl

Zakol| 9% A. butzderi ATCC 49616 ASAE 8213}
7] 9ate] A SN E o] AEsT). Lactobacillus.
bulgaricus, L. casei, L. lactics, L. acidophilus& 0.05% L-
cystein(Sigma, St. Louis, USA)°] &H7}2 MRS brothell &
3te] 37°C, anaerobic jar®llAl anaerobic pack(BBL, MD,
USAYS Ho] 37138 Z70A 24A)17F vkttt wigd-&
5%7F 8,000 rpmell A YAE=]ZE F 045 um syringe filter=
o Fsle] ofFBE A ool o7 A burzleri ATCC
49616 inhibition zone2 agar disc diffusion ¥'HOo 2 2ls)

e},

HAE FEY 2|0 <st WX

fatel wlsol] o AS AAE 2AE] HsiA Fate)
"=E stomacherE ©]83le] FZ5EH ¥ homogenizers ©]
&3t Ffetar ARE o] gste] 42 F 58T 3,000 pm
oz AHEESIY FE5YE 045 um syringe filter2 I3} A
4% AL AER AL en, K A agar disc
diffusion B} .© 2 inhibition zoneL &7 F3}3ict.
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Arcobacter butzleri ATCC 49616 2 218 A butzleris
ket & FAE It olEd 1% v=9 fUAHES
TSPE 5, 10827+ gt A= Fig. 1, Fig. 29} 2t} Ace-
tic acid®] 745+ 10 ¥ o] o2& APES RS B 4 9
o, citric acide ]38 S HSOoU} acetic acid¢l
ASEUE 5% e AT o2 o =A Yo,
lactic acid®] ¢+ 5 ¥ oo =E #3571 AFEE S Th
dutd ez {714k nAEA AE JEZ dEzld A
HZ agEo] WA slg= slgE frlite] e
pHE WSA|A &40 E8ds 9 Mxg RS I3}
1} NADH®| A3tE "o} AFe] &4 5 Aoz &
A Qo9 Arcobacter?] H$-o® {714 Ao 28|
B8A435 5HYL, o] F EJF] lactic acid®] B3} &35}
71§ s el

3 TSP 1%E 5, 10%7 A& W 10~10° cfw/mL
Aert APE AL g £ en, 523 108 A
Azl mE A e F Zol7) §llth TSP Gram &
] AlEZaral ojute]] £48 Fo] A AP g2
Fe= LR B FI Yo, B HdFoMr B 49] A
F7F APEER o, f1Abe) BlE] 2 EEAS S Ot
e Aoz el

g2 $A*2]A| F hydrogen peroxide, sodium hypochlorite
¢} cthanoke A. butdleird] FEEE 1087 st Alg &
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Fig. 1 Growth inhibiting effects of acetic acid and citric acid on
the A. butzleri isolates.

The strians used are Arcobacter butzleri ATCC 49616, A. butzleri
C1, C12 isolated from chicken carcass, A. butzleri P1, P12 isolated
from pork, and A. burzleri BS, B14 from beef. One percentage of

the sanitizing agents was applied directly to the harvested cell
suspension of each A. burzleri.

g B A= Table 13+ 2t 9 Al7EA
z7] 108 cfu/mL sodium
hypochlorite®] 74-¢- & FEoM= 32 2 4 ot
ethanol> F57F Eold4E gyl =& Zog eyl
Sodium hypochlorite= pH’} =2 4] dooxe= o a5
7} w|E1EF, hydrogen peroxide® AFSA|2 288 4 Q1oL
ethanol®] 73-¢-% AA] Fre] 4e WeE Joyjmgonn
OIREL T2 A HAE & £ 9 Aol

A A 2

FZol A hydrogen peroxide,

IS 7|42 trisodium phosphate(TSP)?| A4S X5l
=

Brucella brothel| citric acid, lactic acid, acetic acid Z}z}
o] f714HE Arisli, AR E TSPE H5HE H71e
Zof| o)Eol 3 Arcobacter?] MHANEIAE viable cell
count® #1%F A= Fig. 35} 2tk f7lste] H7ka wiA)
BelA 1%9] FEZ= 1A, 0.1%2] FEA 724
7 o|loll A butzleri7t AFEE AL B S den, ot
A A burzlerizt QAE A FONAM 71k AR A}
28 o A& FLE 01% © ol A Zlo =
HRlt} o5 {714k 2Fe #53 F2As0 1 48
lactic acid® AME-sh= Zlo] 2Fe] 84 =dHoA 7Pt &
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Fig. 2 Growth inhibiting effects of lactic acid and trisodium
phosphate on the A. butzleri isolates.

The strians used are Arcobacter butzleri ATCC 49616, A. butzleri
C1, C12 isolated from chicken carcass, A. butzleri P1, P12 isolated
from pork, and A. butzleri BS, B14 from beef. One percentage of
the sanitizing agents was applied directly to the harvested cell
suspension of each A. butzleri.

Table 1. Growth inhibiting effect of hydrogen peroxide, sodium
hypochlorite, and ethanol on the A. butzleri at different
treatment times and concentrations

) Viable Count (cfu/mlL) at
Agent Concentration - -
0 min 10 min
0.1% 54X10*
Hydrogen 0.5% 83X 10° <10'
peroxide )
1% <10
. 10 ppm 25X 10
Sodium 20 ppm 8.1 10° <10'
hypochlorite )
30 ppm <10
10% 29X 10
Ethanol 30% 12X10° 3.5X10°
50% <102

Each conditions of the sanitizing agents were applied directly to the
harvested cell solution of A. burzleri ATCC 49616, and then the viable
cells were counted.
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Fig. 3. Growth inhibiting effects of citric acid, acetic acid, lactic acid and trisodium phosphate on the A. butzleri.
A. butzleri ATCC 49616 was cultivated on 50 mL of Brucella broth in the presence of lactic acid, citric acid, acetic acid and trisodium

phosphate at different concentrations, and the viable cells were counted.

Table 2. Growth inhibiting zone of garlic extract and onion
extract on the A. butzleri ATCC 49616 determined by agar disc
diffusion

Clear zone diameter”

Agent Potency (mm)
Garlic extract 20 uL 16
30uL 2

50 uL 266

Onion extract 20 uL NP
30 uL NI
50 uL. NI

DPaper disc diameter = § mm, ?NI = Non-inhibition.

Shin F'"& Campylobacter?] 7-%- acetic acid 1%°14&
29, citric acid 1%°0M = 297F AESE AL 2, Arco-
bacterRTF Y& {72l 7FehE BT o= Arcobactere)
73§ Campylobacter9= 2PE3td dwx9 g7 gashs
AJAFSEE Aoltt. ZE X Collins S Arcobacter= C.
Jejuni® Tt irradiation A2 Alell D, value7t C. jejunie= 0.19
kGy?l wHAdl A burzleric 027kGyE AdHAdo] Eoha ®
FaATh vFoA sjR|527]9] ARS8 irradiation dose
& 03~1.0kGy= 7181, ol C jeuni® T+ ol A
butzleriz AAsH= o AFolga & & UAh

HelE W WESN oXjol offt WP
dAE & Asl Zdrt 953 vl gujo] A% A

butzleri A& Lotr7] 98 agar disc diffusion %l
3 A A= Table 29 2o B ARPAA mlE
butdleri®] BHS Ao, Y a7 Yt s
o] g FgL AR E A U ol FIH ofv
5491 allin(S-allyl-L-cystein sulfoxide) B S-methyl-L cys-
tein®] allinase®l] 28} E3|=/o] YA allicin 2 methyl
methanethiosulfinate 5S¢l &gt
aureus, Bacillus cereus, Clostridium perfringens 5°] %
Al @ Ao RILFTH,

B3 Rabgol] A% A burderi®] AAE Eld A B
Ao A3t AT 5 Lactobacillus bulgaricusSV L. casei
9] EI} M 45190, L lactics®] ASAA EF=
A& = AT@HATN A, ZHzte] ZAabE wjgd ] pH
2 243 A3} L bulgaricus pH 3.8, L. casei pH 3.88, L.
lactics pH 4.59} L. acidophilus pH 4.19& JYER o,
pHE 402 243 & 22 oz HdFsAe "e
inhibition zone &1 & ¢ U3t} ol FAAkFEo] YA
3l ZBakgl 2AF 3ak3lEA 9 bacteriocins 50] A&}
g 7t ZAoE 4EA slov, £ AddAs A ¢
F 71H o= pHe| WE Ak 24F 5o Rkl ok v

pH #730] A axE vehd Zo= Alsdrh
B AFE B A budleri®] AolE 98t {714, 38t
A, mhg, ZAREE o83l AET A fIReA F2
2 AEaAE AT F Ao, 3 AAER] nk=of
ot A AT ¢ AUt 2L FAr) o3y A
HE lactic acid, acetic acid S &3 A 3= AT
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A

Ao R, Staphylococcus
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otics 22 probiotics® 83 A% A burleri®] A7} 7}
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L5 Aostr] Haire AirdA ol A58 hazard
analysis and critical control points(HACCP)®] 2]-8-o] & @&
Aeltt, F AFFA 2 HF, 42 AF9 sfgs} L)
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| 29= U=

AATT
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£ 99
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3 &

AEN 2R HFE A
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