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Abstract

In this study, effects of grapefruit seed extract (GFSE) for the antibacterial activity on the coated packaging were
investigated. Two-gram positive bacteria (Bacillus cereus, Listeria monocytogenes) and two-gram negative bacteria
(Escherichia coli, Salmonella enteritidis) were used to evaluate the anti-microbial abilities of a packaging system.
Clear zone size for gram positive bacteria ranged from 5 mm to 21 mm at various GFSE concentrations (60 ppm-
5,000 ppm). Also, the clear zone size for gram negative bacteria ranged from 0 mm to 7 mm at various GFSE con-
centrations. In case of coated packaging system, the clear zone size for gram positive bacteria ranged from 5 mm
to 19 mm at various GFSE concentrations (60-5,000 ppm). The clear zone size for gram negative bacteria ranged
from 7 mm to 11 mm at various GFSE concentrations. In case of storage safety test for ready-to-eat model food
on the coated packaging system at 37°C, the maximum storage time of 1,000 ppm, 5,000 ppm, and 10,000 ppm on
GFSE coated packaging were 11 h, 16 h, and 18 h, respectively. Also the colony forming units of 1,000, 5,000,
and 10,000 ppm were 4.5 log CFU/g, 4.8 log CFU/g, and 4.3 log CFU/g, respectively.
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s KeiElo] gom, o5 ]
4 g gk A7 AEF o= o]
(Collins et al., 1998). ©]=21g+ HA
E-(Grapefuit Seed Extracts, GFSE)2 4124
2 ®ol ARRHAAL 3o

naringin, quercetrin, kaempferol, hesperetin !

, limonoid, naringenin,
apigenin &
T%9] flavonoid®} stigmasterol, campesterol % p-sitosterol
9 sterolo] FHTEA = Ao® dHA Ark(Skjak et
al., 1992). 53] naringin 52| flavonoide ¥« EHE H|F

st S5 Y olEst 33, kst a3 B FHS 2
TS 23 U= AS=E delA th(Tokoro et al., 1989).
TS

, AT AFEES 7§ ascorbic acid, ascorbyl
palmitate 2 tocopherol 5°] gH-f=lo] Foj4d 2 Bl m
e AlZH Axee] 75 F3A7)aL e8NS
AR gttt A Aot 2Fe] HVHER AR
HHA S 2 A3 A FPUHEFH] &
Hlabzgol vlste] 54 gk SR AFE
H 3 tHNo et al., 1999; Kim et al., 2006). ©]9} 7+
T Ao et AT AFEES] it 5A4S o835t



AeAFEEe] =2 A Il viAE I 105

S F A F Ao 2R A PHAEE STHITIE AL
e Aol W3l BA]o] Zrlsl AtkSibel, 2003). 4

AFAEL v A vid B 7.5%% AHH e 5
7stal Qlom, Eluet AA] 2 SA v AT A
40%% S7Fsked 1,200 FEZ wEA WstE o Tk
(Kang, 2005). °o]2]gt S HFH2EFLS ol&3ste LH|AE0]
F7kele 8 ol 2= A9 7has) J HElA e
3 AIZE Aeolets AAS T T F o, AHjAtE]
Hol o] &3l e SAHFANFLZE AYF 68.5%,
AR 27.8%, 297 27.1%, MEAAF 26.1% 2 HUF
17.8% <=2 & UEPSTHKang, 2005). o]Ad =3 g o)
Elo] W32 ¢ldly] Ha|E =Fat= 7133 A S k2o
2 WslslHA Al AMEQX] 2 S414 3 2 FF(ready-
to-eat food)2] ¥ 7} F5-3kaL k. 28U, o] & AlFES
53 28] 54 "ol wate @l gk =] 4 o]
of wEhr AFE WA Q1o F T UTHKIm et
al,, 2003). °|& SAHANEF T AW A5 TR0l Bol
e e W, AR 9 &7 T 22 AARAE 9]
g3te] A=W, A3 A 718 3 glo] AFske AEL
2 uAE Z2o] g3, BHE 3 A4 JTHKoo et
al,, 2007). ©]¢} 7+e =4
S Beal7] fJste] AFE A 2HS o]
Zolt}, ol gt AFx Al2H
E%XHOH 3l Hl*ﬁg«l &S %
o] JF Al WAoo & 2F F
P%ﬂe AN TIA] 8 F U= Tt
ZGAA 2 GIE YolH = Flo]
T2A Fol] TAA N AT AFE
tod 2% iﬂXHOH EXAZ & o
of Bl o]Fo® F-Aste] A5 2ol
=Hu} 2 01,]— EZAFA vk z}iix}_ﬁr
ANE Az ok she HAZE 2 A7F A
Fol YR QITHKFDA, 1993). weh 2 o
4_'4)\1 714131—_0_ /\1?‘54 EH}\]'OE )ﬂr—;ﬂg}Oﬂocq Rn s
2] dejx kel HEARS Foldl = AeTAF
E(GFSE)] X23A] A4 HA w58 HstaAt sk
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HE %

=

o ol

2 Aol AR As-EAFZE(Grapefiuit seed extract,
GFSE, DF-100)2 (7)ol 2Zofl o]l Ao A 2013 11 A|F
wol ARG-3E o1, GFSES] FRoAw2 AH5(70%) B =
YA A(B0%)°] =Tt

=
PE nﬂ'

Alot o x|

B Ao AgH A]2FS sodium chlorideS AR5,

Wl Z] 2+ Nutrient Broth, Tryptic Soy Broth, Brain Heart
Infusion, Agar (Difco Laboratories, Detroit, MI, USA),

Nutrient Agar, Tryptic Soy Agar (Acumedia®,
Lansing, MI, USA)$} 3M Plate Count Agar ®JX|(3M,
Maplewood, MN, USA)E A-8-3}5 t.

Neogen Co.,

g8 Ao AMEH > ARkl A ER 2 oy
A At 457 #FES ARSIt 28 FHHSE
= Bacillus cereus KCTC 36249} Listeria monocytogenes
KCTC 13064, 3 SA# O 2= Escherichia coli KCTC
2441%} Salmonella enteritidis KCTC 25145 At v &3}
o #& A F ARSI F, FA EF9 slant
media 3ol W YE #FE FFAHAA 18 Fo]E FH s}
= F nutrient broth, tryptic soy broth | wj =] z}z}
HFSIL, 37°ColAM 24417 5 G54 AT i F71(SW-
90F, Gaon, Bucheon, Korea)ollA] 125 rpmo. 2 H)| &3}
S8t AT 7wl A48d wiA e 2/dS Table 134
ek

FI{O[MZo| ME=M

Fajr| A& A2 "—‘iiﬂﬂﬁﬂ 54’51‘?39—
(KFDA, 1993). Wi td & E 1 go] st 50
mLe] HA A HES F, 37“C°ﬂ"1 24X 7F ZoF uljek
&to] 600 nmell A F3= Fhel 0.2-0.30] H== 34819
ot A48 Al@Fd 0.1 mLE o7 AZH 9.9 mL HA =)
Ao H£3}e] 37°C incubator (SW-90F, Gaon, Bucheon,
Korea)l 4 72A17K0, 8, 16, 24, 32, 40, 48, 60, T2A7H) &
oF 218} wjksle] spectrophotometer (Genesys 6, Thermo,
USA)Z o]-&3l] 600 nmollA &3 =2 =4t}

KNSEXFES(GFSE)| &ty
A AFEH A, 2= &
G HL paper disk methodS ©]&

gat)oll izt GFSE<]
S tHLee et al.,

Table 1. List of strain and cultivation condition used for
screening antimicrobial test at 37°C

Strains Cultivation conditions

Gram(+) bacteria Shake culture Plate culture
Bacillus cereus NB" NA?Y
Listeria monocytogenes NB BHIAY

Gram(-) bacteria

Escherichia coli TSB? TSAY
Salmonella enteritidis NB NA
YNutrient broth
ITryptic soy broth

SNutrient agar
“Brain heart infusion agar
ITryptic soy agar
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1996). wlg] ZA|E Faujz|o] Sdstd 7 FA 75 )
FAe 8A(FHFE 0.2-0.3)3k] 0.1 mLY FdsHA =
stk 27 8mm<e] HitE paper diskoll E%(0, 60,
300, 600, 1,000, 2,000, 3000, 4000, 5,000 ppm)EZ 50 uL
2 F5AA Al &8 FUTh 2 o 0.85% oA
A A 50 uLE 531 37°C incubator (BF-135C, Gaon,
Bucheon, Korea)oll4 2-34 &<t vjkst & ¥ paper
dlsk ‘iLJ g 3k(clear zone)d] 7S A5l &d

NSEXFEZ(GFSE) = ZAX|9| ghraty

F%(0, 60, 300, 600, 1,000, 2,000, 3000, 4000, 5,000
ppm)E & A x3 GFSE =3 &85 74| W (7h=
(50 mm) x Al (105 mm) x 3°](35mm)) 1 mL 53 %
FE & AREste] Aot ke g 53], &9 ke

53] WHEate] # LAl =3 Attt o|FA A€
GFSE EX¥XAXE A4 6mm Z7E AE & X F
gE WS Hyhx] o7 9 EFUTH o, 0.85% Wt
A EFE B34 &2 FHZ 37°C 1ncubat0r (BF-
135C, Gaon)ollA] 2-3Y F<t v gate] =2 xR 9 gt
o5 dobr gt

il o':rl

EEE M=

GFSE¢] &3148E =o17] flsted T8 7H2(B00)d 5
F4E o] 838l9 GFSE =X 92 A3 %
70% GFSEZ 1%(Viv)7} E=E 84 3le] 510, 700,
1,000, 2,000, 3000, 4000, 5,000, 6000, 7000, 8000, 9000,
10,000 ppmyd =X-8N -G A 23T olu] AFE A S
AskE WHOZ hot plate stirrerE ©]-8-3F] 30"C°ﬂ/~1 15
Z7F wRkekgiTt
r:.g-x| xﬂﬂ ol - I:II-I:'LI

S HAF TZA 2= v 24 (Doosungpaper, Seoul,
Korea)s AF&3t] £7](7F2(50 mm) x Al Z(105 mm) x =
°](35 mm))E A&ttt AFE 2GR HH| =0,
700, 1,000, 2,000, 3,000, 4,000, 5,000, 6,000, 7,000,
8,000, 9000, 10,000 ppm)E & #| %3+ GFSE =% {9
I mL¥ 2535 & "t ¥ S o] &ate] -3 WEe
53], 2 WFo R 53] et XA H Ao
A5 =F A2 skA

r#wmm

6|_ K& kR
15 g& FOoZ Holr Zo] 6 cm, F
F 20 go] HE=H r—l%‘% A Az Alzd v
< GFSEE #X(0, 700, 1,000, 2,000, 3,000, 4,000, 5,000,
6,000, 7,000, 8,000, 9,000, 10,000 ppm)E 2 =X A 23}
Fo| A EFSIAT. =xE EFA R AN ARE

37°C incubatorell Al A7gaHA] Ak FHe] W3l A &S
AR T gA7F oo 7 Fdale] A gA|7F o] F A7)
Aoz AU 1977 B2t A AZke] St SE A
& Auto A A= 4 WA (off-flavor)S T AR ¥
HE o]gete] ottt S, A5 549 FEE I3t
A re] Z 7‘°1 ’\13501 F3E e o) thate] Hr}

A& 20gS AF3t] stomacher bagoll 0.85% EAe]
2144 200mLE 3 7H8te] stomacher (WS-400, Hasol
Tech, Seoul, Korea)Z 27+ &35ttt &34 A7 &
A I mLe FHI TS 0.85% A IFE 3410
1093t AR&3th 3149 1mLS 3M PCA (plate
count agar) HjZ]oll #=3}od 37°C incubatorol| Al 2-347H
Hj ke & ke SA ST

Fif 0|M=2| &4

B Ao Algd o AT 2 2
4 EAL Fig. 13 2o 2% Oyg&
- W §, 8AIZbo] Zetel] wEkA =
om, 48"]7L A T FEE 3ol 0.48°ﬂ E%é‘}?&ﬁ‘r. 1
2k, Wl 60417 o] FHE =
A7 AT} o)|Fel= FHE gho] TAEL U
ot ol2fgt A= B. cereus®] 37 ] A 7& o|ZXRE =
71ate] 12A17F o] Foll = X &4 o = A3KPark
et al., 2005)9} LA SFATY. L. monocytogenes S A B.
cereus®t A FEIE UEPA S 1T F AT S,
8AIZF ol f=7]oA &
ete] 1277 A3 &

o
=t
lo
oX
ol

L. monocytogenes= B st &
27|12 HAE the 48X 7R A

2.0

—v— Salmonella enteritidis
—w— Escherichia coli
—6— Listeria monocytogenes
—&— Bacillus cereus
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Fig. 1. The growth curves of gram positive bacteria and gram
negative bacteria.
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AA FBE o] HolAle d4S g2 & 5 Ui
(Lim, 1992). 1% S44< E coli 4% Kim et al
(2006)°] BHALE A Ao M el o] wijF 2447+ 7}
T HAd 169 8= #s Yo, &Aoo R
o] F2stA Ht 1684 7H7HA] *}@5}11 BUTH= B
o Zo] & AFAANE ujF 8A1ZF Qboll o] w43
A" T g7l Holso 60r7 &, 2= ol 1.0
ol UEtEen, 1 ¥ F3E @ UAa
17F ol A<l zpol & yehd Zlo] ohB =
HolsoA ‘JrE]r‘/} Adoletar Aekst —/FE AATE.
S. enteritidis®] 73-%- PEA7IAZ vl g & gAJ 7 <t
F2=7] Al ZLO}O% 4811 7F MR A37Skal T2A17F vl o]

Q

9&1& oz

of

2

T A Abdshs S JERIATE o] 22 A4
Uehd AAY 23 dart 2% Ao Ao
2 Hxrt mEw, 2o wEbA 3% 3ol EA vE
WS & AATHLee, 1996).

X=SEXFES(GFSE)| ghrety

GFSE ¥ GFSEE o]g38le] =323k
2/dS paper disk methodE ©]-§-3te] dolr o™, 7 4
3} Fig. 29} Zth. GFSEE FX9(0, 60, 300, 600, 1,000,
2,000, 3,000, 4,000, 5,000 ppm)Z *]g]5}e] 2]E2] Hujjoj
#ost= vAE 45 F(B. cereus, L. monocytogenes, E.
coli, S. enteritidis)®] FS4-S ST A3 17 A
W 3 ey BE Ersle] AAEL syt o
F 4w Bacillus cereuss= GFSEE 60-1,000 ppm =] 2] $F
A% 5-10mme] 32 YEH I, GFSEE 2,000 ppm
ol AT ASNEE FAA Bl 2717 747

A1ZFste] o) 21 mm7ER] SA E AT} L monocytogenes
9% B. cereus—ﬂ- H|23F Ao & GFSEES 2,000 ppm
ol At A-HE e A7t ARES AT 1

E. cozi—t— GFSEZ 300 ppm *] 2] 3+ 7Z-$-4-E
YeRRle ™, 600014 5,000 ppme] GFSEZ
zm L A% B A7) 67mmE Z7EHATh E S
ententldlsl_ GFSEE 60 ppm A 23t 7978 3ol
2l HAAL, 5,000 ppme A2 7+ 7F-¢7EA] H 10 mme]
gke] =718 YEpITh 2% A 2H SA8H7Y F
W 3717} Zpo] U= o] frE A A Haf v
2ol B4 A2 WH o 5 orh. 2 PAFRT 2

+atol # T4 £x HFIE A fAS] dE
paper disk methodE F3lA %= GFSE®| d3o] 2@
At Bok a8 FHelA B3t o Avke As Y
ske] A7) F8f &1 etk &3, o] A7) Abole

_0_14_ j_al- Ok/ﬂﬂ-;} _j_al- Q_M.q- pal= ﬁolﬁ‘a*é% UFE]r
o wa} GFSE7} Tdiﬂl*ﬂgon gk A E?Jrﬂ ATt
FtE At B9, GFSEZE A% W9 v
ejo] Selem, AAGEAA A, P, 0, 52

oot H e X0 e go 2

25

—@— Bacillus cereus

—O— Listeria monocytogenes
—w— Escherichia coli >
I —v— Salmonella enteritidis

— [
wn <
T

—
=)
T

Inhibition zone (mm)

o
o &

60 300 600 1000 2000 3000 4000 5000
Concentration of GFSE (ppm)

Fig. 2. Inhibition effect of GFSE on the growth of gram positive
and gram negative bacteria using paper disk method at various
concentrations.

) SollM A

At

gin
=z]
=

AA Aafg aH7F Holurks Aot

A3}E YeR) ] o™ (Shin et al., 1997), GFSE7}
< Yefll= ool tialiA= GFSEZ}F RlA=<] Al
_4._7,]@3;5&1 u]/ng%g /Hzl—& oizﬂ@]‘.‘:_ §J—q_§ ZF
=T IR e™, dRkF o7 Ald3} Fgol st
A EZ2 7128 Walste] Agasts Yepdtial sttt
(Cho et al., 2004).

rulo AW ot

[k o o ofn

¢

XSEXNFES(GFSE) T THX|Q| gty

=X XA 9] A9-ol= paper disk method®} 2fo]& F
o] g7 doludt} =, GFSEE = (0, 60, 300,
600, 1,000, 2,000, 3,000, 4,000, 5,000 ppm)Z =% *7
Al B2 A D5E EFsH HH A AA 6] A4
o} GFSE7} Zeve]7] 2ol A3 EFeA ¥ =X
d FES AR oA et wiA] Qo) e FL Fd g
e %Xé st A3} Fig. 33 2l 23 A2 B. cereus
£ 60ppm A3 -5 14mm A79 FHIHS
YERNASL, GFSES] A8 7 5715l wheba] kel =2
71% AW 21 mm7MA] F7F8FA s L. monocytogenes =
GFSEE 60 ppm &g 2578 F$ko] Yehton,
GFSE A2 =% 60 ppmol|A] 5,000 ppm7}A] 5 7}F5tol
utzt T o] 5-9mmE A &HH R FIIsTh
a3 S44d2 E coli, S. enteritidiss= GFSEZ 60 ppm &
T2 A3 A g 2HE e W, FE7F ST
3ol Wb Fydte] =7 Wt o AT Kot 34
UERA] sith o33 ¥ 4] 9] &8-S GFSE7}
EAA UEe] AR oz gee] 2ol Y EE A%
2 AN H EEH 02 48] Ulel?) Besld
o GFSEE @A) A4} Alzo] Azislel e e
© A @4 e Je ekl Aok 8
Az Al GFSEE |83 4% 0.6%-1.0% H&lst 735

u{m _I]Nv
Hn 2 o ¥
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Fig. 3. Inhibition effect of GFSE coated packaging on the

growth of gram positive and gram negative bacteria using
paper disk method at various concentrations.

W3S Folsidoty BI AT} (Park et al, 2005). ]9}t
2 A4 BlFo] E o, B AFAAANE Fof
A Eof thak A 7|Ee] R R e T
ME &g 235 ZAT F Ao, Ao GFSE
£ H71sle WY BT GFSES =¥ A3 Whajo] g4t
Ao BHAAS ZRIgH et SHHHAAFS] A
24 sty A=A
T ZYXE o6t ME QY

SAHEFAAEF ZAA A digt ARG AP EAE &
oli7] 95t A AF T skl AwrS Al xs}e]

<] E\_Z:]] E =
= AEE FolA AFA A5 Hd S=7F 7P wE
Al vebgs 583 &, o E AEES AYst *Flﬂ
o winke o] g3t AF L AWS AxsATh A=
A¥g Avre npdRE A xH o] GFSES %Eﬂg(o,
700, 1,000, 2,000, 3,000, 5,000, 7,000, 9,000, 10,000
ppm)E 7tz AP E =¥ ¥FA R xFHAY. 2G4

AEE At AF Fo nAEA 27 FEH(B. cereus,
L. monocytogenes)? 18 ST (E. coli, S. enteritidis)=
7 mE2A F4EE 2221 37°C incubatoroll A A3}
WA A Al dE AAE Ave] 2 WA (off-
flavor)E H7lsl= #5HAN] ol B Iti(Table 2). 1 4
I, S 2 AR GFSES A7I8HA] &2 vz
T 7 A 1047 A F olF vt dAATE o
AR oH, E’é}x] o] GFSEZ 700 ppm, 1,000 ppm, 2,000
ppm*] 2] & A NAIZWIA = Zgke] AAEE §4)
s Th 5‘35}, GFSEE 5,000 ppm * 2|3 2= 7
Ao 16AZ7HA] Avtel] digh A HHAd S L}E}IHM#
., GFSEZ 9,000 ppm 2 10,000 ppm= 23 7% 18
AIZE F9 Aol tigk A7 P S JERAIT o=
GFSEZ A|&tsh Aejel JE3 XA 0= ke Fo|E H
2 LHuqoﬂ ;]g;‘d-/\] E;é]—x]y_q_ ;qxl- o}x{/ﬂ o] _?4_/,:{5}
° 2 F 9 om(Choi, 2012), L °©]fE GFSE =¥
Ng e FTH ARG npdebA] 9 Efrf“aﬂﬂ
Toll 242 WA AA o] #datA =x =0
Wil EEEH U AF Follito] AW S GFSER
1ate] A 745 YeRd Zo= Jmlz]giu}
NE AHE Sote] ARy e
FE71ehs AFE &

©] GFSE®| Azl thste] S 4<% 7IHE

F

>,

i

—_—

7 1.6 log CFU/g®] ol ATh Al A%t
e A3 kAl E57} 3.3-84 log CFU/gE UERI Tt
RIS O H(Kim et al., 2005; Park et al.,, 2006), #
W Az A3 57} 3.46 log CFU/g7} 11et

45 2% QA

oy B 73k THLee et al., 2005). o]0 ¥ AYoME

Table 2. Storage safety of ready-to-eat food model with various concentrations of GFSE at 37°C

Concentration Storage time (h)

(ppm) 8 9 10 11 12 13 14 15 16 17 18 19
0 x x A O O O O O O O O O
700 x X e x O O O O O O O O
1,000 x X x x A O O O O O O O
2,000 x X x x A O O O O O O O
3,000 x X x x X A O O O O O O
5,000 X X X X X X X X X O @) @)
7,000 X X X X X X X X X X O O
9,000 X X X X X X X X X X X O
10,000 X X X X X X X X X X X O

x: No odd flavor, &: Some deteriorated, O: Odd flavor, ©: Bad odd flavor
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Table 3. Change in microbial counts of ready-to-eat food model
with various concentrations of GFSE coated packaging at 37°C

) Cell counts (Log CFU/g)
Stora(ghe) time Concentration (ppm)
0 1,000 5,000 10,000
0 2.0 1.5 1.5 1.7
8 6.8 4.5 4.8 4.7
9 7.8 5 5.1 43
10 7.4 53 5.0 4.7
11 7.5 4.7 4.9 4.7
12 9.0 5.7 52 4.8
13 9.8 5.7 5.1 4.7
14 94 6 5.7 4.7
15 9.6 5.6 5.5 4.7
16 9.7 5.8 5.6 4.7
17 9.0 5.7 5.6 4.5
18 9.8 5.6 5.5 4.5
19 9.7 5.8 5.7 42
AP S TAT TFA ] GFSEE A #shA] %L
e e A A A T At A= 6.8log
2 A

4.
CFUgE H&=2 SA8IAL, AR 1947 o] o=
9.7 log CFU/g7HA &7t= AT}, B8, GFSEE 10,000 ppm
A2 g LA E ol &ate] APE AWS st A
73 A 8AI7F A F 4.7log CFU/g] YrbAlo] =
AE|dom, AF 1947+ A3} Fo % 42 log CFU/gS] U

W AlFFE SAT F AU ARy oz A= Y=
Zdke] AS 36°Co) A AAe Ax} 6A7HE 5 log CFU/

]/\}_4 dulkA o] 250 1247 Ay =
CFU/g 2 24X 7F A3} Foll= 8.6log CFU/g7HA] 5714
< BHIFI JtSong, 2013). E3H -5 27] @A 4
FhllA 5.7 log CFU/ge] LWbAl=7F Uehdol dig 1
IE 519 1:1:] Aute- A1 -3 ZAdr AE 22149 7uke
ZARSE A3 AukE o2 5-71og CFU/E, AWAIZ 230
5log CFU/golAl HE 1247} o]F9ll= 7log CFU/g 5
o7 ZU713S Wy YrkKang et al, 1995; Lee,
2010). o]¢t 7ol B E A7-AFtol Hlste] B A At
Awre] A7 & ikl S4o] A s JAES &
Adem, ol2gt A= Aw XA o GFSES ©]§-3
A8 9A vEbd F U=

gick. kel Quk st
2ol kst e S84
| 5log CFU/g?l AS HokS o

6.9 log

zz rﬁL

?HZ%J% 1] HACCP %& 15& z%ﬂ ‘;1 =2t F
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st7] flske] 23 FHH(B. cereus, L. monocytogenes) 2%
I % SA(E. coli, S. enteritidis) 255 A5 T
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o] F93t 37|+ HA SmmolA F 3 21 mmE ERY
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