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Application of Antimicrobial Compounds in Food Packaging
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oxidase, naringinase), ®HH|2] 2415 (nisin,
pediocin, lacticin3174), % + (GFSE,
carvacrol, thymol) % 7191, 7| E4F o] St}

2. Weak Organic Acids

714 Acetic, benzoic, lactic, citric, malic,
tartaric, propionic, fumaric 2 sorbic acid)<
Al F3olo] A2 AAlehs 7P BaA <l
A FHEA 0T}, f7|4ake S e oA pHell
ute} sfj el ey o} ] 2] el = EAE 4 STt

Potassium sorbate®] &2 pHell Ja=
ol Aol A Zhsi dzde] oA eksitt. &,
sorbic acide H| afl2]@ EAelA s, H
ey EAk e pH7F 55 SUlgit)

H] &ll2]d sorbic acid7} &t o] Akgt o]
< H] 3lg]d qho] Aoy Fgole] dA &
zhe]o] o] Wiiol] Adsly] Wil A eE AL
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753 e}k, Sorbic acide 2kt 714
o deire e S UeERlA] komn whal
I A2 EAloll= AL S TA] Gt
Sodium benzoate= 4 A3 L=
wo] glom T3 o|a 7] FelA QPgsitt. 2t
< A= tiste] Gt gl YA A H
EAlelBE 11 5= pHell whet 2A 354
o} pH7} oM FEo] efeiA| B & pHIF we
2 F Agst= Aol wEAs . Sodium

benzoate= 4&8FHolA glycinezt A= &
7t wE7] wjel] 1 oS A ol wijAd

1 Aol HH5E A Hol 2|7 gkt
(Baldw et al., 1996).

Ghosh 5-& sorbic acidZ -3 3} =3o]
) EAGAE Ndsto] WAzl -S-8-3F3TE. o]
FARE 95~100CNA 30EA 60 5

"J"ﬂ ws e A A7t kst o]
Joll= dtstAlZE 23 A=l e

AW WA E Fst] o|HE HAsHE
WSS 3l o] AR B
e R, M1 ldd2e 37
A7F AAHGhosh et al. 1973). ©] &
Fo] WEAA = 2% carboxymethyl
cellulose- &2l sorbic acid 84S =X
grease-proof paper®]th. ©] sorbic acid® 2]
H 2R Zeldga YR AFE 2%
< HA& 10Y B FFole] Fo=RE kst
THGhosh et al. 1977). Vojdani®}Torres 5
chitosan, MC ¥ HPMC=Z ® ZE2] sorbate
T AR ol AAES A1E9 £
Avnj & kA= M7 9k

potassium sorbateE Tt TES Al&st
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ATHVojda et al., 1989).
slet HEA Y] S-S IR TR
7kl gk A7t el dasitt dtae
Az o] n|AEHajo of gk Fr}.
Rico-Pena®} Torress &< MC-palmitic
acid B4 58492 pH7} sorbic acid
9} potassium sorbate®] F2del v|X= &
< A7 tHRico-Pena and Torres, 1991).
Starch/glycerolZE<l-+ sorbic salts € 1
9 T R4 A7 Bl olHA T
(Baron and Sumn, 1993). Weng &< 3t
AEFEZAGAE AZsH7] $l8ked polyethylene-
co- methacrylic acid (PEMA)$} benzoic acid
9 sorbic acid®] E¥7E<% 7 Hﬁ%}“‘ﬂr(Weng
et al., 1998). Devlieghere 5~ potassium
sorbate® 3 ethylene vinyl alcohol
(EVA)/linear low density polyethylene
(LLDPE) &3 59| gtads a3l
LLDPE ZEl|A K-sorbate?] Zo]7} |3t
%o} Candida spp., Pichia spp., Trichosporon
spp. 2 Penicillium spp.©l thg+ <] 3= v
5 ksl UERTE BSo] K-sorbate ¥E2
2 25 A AL ARk Fo vls) o9 |
A FROf oo AHE A8 Alo] & B
At Devlieghe et al., 2000). Dobias 5
benzoic anhydride =% ethyl Z} propyl
estersQ! parabens® ZFAIA 1 IS =
AFelSITt}. Parabensg 2317 1A= I8
o] Zikg o7 213) benzoic Goll Hlgl Hol7}
62 oJ2I 21 tH(Dobias et al., 2000). Benzoic

Qg AP BEE =% AuEe) 39

olo] &g AA AAAIAY. Weng &<




benzoyl chloride modified ionomerZ &2 A
23} Penicillium sp. & Aspergillus niger©l
gk e S AL

XA RAE A718A " el WA
2] EHT} $5P o] AL benzoic acid7t &
7142l BgelA o & Hol=7] wEolt
(Weng et al.. 1997). 4 &
copolymer®| propyl paraben<s ¥ 3}

2 styrene-acrylate

Saccharomyces cerevisiae ©l] thet el S H
1 3t} (Chung et al., 2001).

Chitosan Zg9l] 24 = Z23]24HS &
et Hu A9A] St} S = pHele 93
= WA] ¢kov} 257t 24CollA] 4TE HojA]
H AT E st Ouattara et al.,

-

3. Enzymes

Appendini®} HotchkissE lysozymes 2%
EA | Al AFwTFe = 2ARE A3
13 8A1Z1 EA(polyvinyl alcohol, nylon,
cellulose triacetate), cellulose triacetate”} 7}
et @4 UEITH(Appendini and
Hotchkiss, 1997).

Bao A EE A AEshe Alo] A B
o 7P 2 Q1 Ao 2 eI Field
S8 AAA glucose oxidase?] REAS %
Abalar S-2-5F39c}(Field et al., 1986). Soares
9} Hotchkiss® AHs 252N 9] naringin
#AaA717] 98k naringinaseE cellulose
acetated] 1174 3 Al ZH th(Soares and
Hotchkiss, 1998).

4. Bacteriocins

Nisin2 1960dthH8 AFHEAZ AHEH
o}%ko Lactococcus lactisZHE A E+=
b ZolAlolth, Nisine 24T ¥ 1k ofU}
a3 FA 2 Clostridia Foll alM = &+t
23 UEPHTH(Schilling et al., 1996).

Cha$} Chinnana 4]FX7g<49] nising
7% 2 &8l digl 5 e skth(Cha and
Chinnan, 2003). A4 nisin®] §&&
F ol B Al W loh

Ming &< nisin?} pediocing cellulose®]]
casingste] SAIEY 7haFAE A Listeria
monocytogeness AAaAZ . Pediocing =
323k L. monocytogenesE HEdt 4Col|A]
1273 A7 edA 28] A A ZTH Ming
et al., 1997). Pediocin< L. monocytogenes
o sl &5 Uehll= & Belg] A4lolt

Wilhoit & pediocineg E323F cellulose 7
AE SAF &-83l] L. monocytogenes®]
A& dAANII= 585 7 o
(Wilhoit, 1996,1997). Scannell &< 13}
AlZl nisin# lacticin 3147< ©| &3}
bioactive 2 F324AE 7dsitt.

A2 3 AFS YT A
MAP(Modified Atmosphere Packaging)l wt
& it s AR o 2A FE7|ee A%
AA Y. Nisin-adsorbed bioactive insertse #|
Z9} 3 A|Fo| A Listeria innocua® 2 log
units ©|8t2 AA&AZ 2™ Staphylococcus
aureust A|Z°lA 1.5 log units®, A=
2.8 log units® FHAEATHScannell et al.,
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2000). Wan %< nising calcium alginate
microparticles®l] Z¥A1A MRSHIA] &} E2]#
frell A biological activityE WERN SIS Lt HE]
M= T Eel Z o] el B2d3) Q‘}i‘ﬂr

=20

(Wan et al., 1997). Daeschel 5& 24 &=

= 2pA A28 nising 247 &
TS A7t tH(Daeschel et al., 1992)
Siragusa’s-= nisine (Fibrimex) (Cutter

and Siragusa, 1998)2H= Al $-835
At polyethylene & (Siragusa et al, 1999)
o AdAZHE Wl FAFY FaTd
Lactobacillus helveticus®} Brochothrix
thermosphactaol] tigt I &HE HIsH3]
t}. Cutter 5 nisin¥ 7 2]#8 EDTAS
A7V A5 a2 A s ATk Baske]
THCutter et al., 2001). & T2 4| £ nisin©]
polyvinyl chloride, linear low density
polyethylene 2 nylon ol 2% A= A
uNE EASH 7] B H§dE
Salmonella Typhimurium= SAAIZ 4= ok
(Natrajan and Sheldon, 2000).

Ko 52 L. monocytogenesQ] sy
3171 Y3k SPI, WPI ¥ egg albumin 2 £l
nisine EXate] 523ty 545 A5
Ko et al., 2001). Cha -2 nisins 2] A
Ex v E2 544 (MC, HPMC, «-

carrageenan, chitosan)®} £%3sto] heat-

l-N

—_

A

pressAlA THE 53 nising ©]E AELE
2ks} E3tsto] PEE S0 castingdt Z &4
7AAl A0 F nisin®] HolEEE S5t 1
A3} Heatpress® 25 ZollA= MC 25

A, casting ZEE FollMe 7B A} £3d
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JEAA nisin®] Hol7b 7HE ZFAo|ATh
(Cha et al., 2003). E3+ Cha &-2nising
MC/HPMC & 9ol &3stol PEEEO|
casting?t &S FHEF| S8 MEE
TR 871 A ATt FRA
Fo] A% v AER L. monocytogenes= A€
slo] A Ao g FRIEZAFY 5 T A
elito] AEAA| 9} 23F LAURAE FHo 7
A3 EHCha et al., 2003).

5. Triclosan GFSE

Triclosan(2,4,4" -trichloro-2 -
hydroxydiphenyl ether)< bisphenol Z} H]o]
2ot A= TN A Foll TheFabAl &
w0} AMEEo1A it} Cutters triclosans &
et FepaE 7o) Har|FHe] LAM
sl zte BIE A7 TH Cutter, 1992).

GFSE® 2RI sl 2t e &
ALA R o] vehol| A AFH 7= AREE 2L
ATh. GFSEE naringin, ascorbic acid,
hesperidins % FA4H} 22 o8 {714k
gHstal At GFSE o dtde 8457
oA e 7k AzekE Tt of oA 3

7 BRed 20l BEA. GFSEE &2 2=

NN Tt 2, & LEA TEolAE
LEAZTIIA GT BIE $AF 9o

B2 gt A E XA )| AL87sA S 2k Qi)
GFSEE Na-alginate®} #-carrageenan 2 &
o g3ste] 13 HddH 1 /3wt gk
e ARSI THCha et al., 2003). ©] &
< LDPE # t4%PE 250l GFSEE §3s}]

A



el Fut %"‘/}% 1% (Lee et al., 1998) & X
4%(Ha et al., 2001)¢] TAAEE AAH0
=2 /\}%3}91‘:}

6. Ethylene Diamine Tetra
Acetic acid(EDTA)

EDTAE Zdo|EA| A fo]29] 28-S
Azt g velli aoidR|dn 2
AlzEer 38 w1te] Ata s P4k 27t
ojo g AlfA xS AL F UTH(.
Boziaris and Adams, 1999). Cutter 5=
nisin?} 4138 EDTAE #7Igt PE = PE
oxide &9 3hteS HustHth(Cutter
et al., 2001). €59 74 E2<¢] Na-alginate
W= #-carrageenan®| EDTA, nisin, lysozyme
5l GFSEE V7 B=e A2 Edsle] 255 Al
2hsto] 8 gt 23 Sl tiste] o
& g=49] 51587 (hurdle effectiveness)
E A7t tHCha et al., 2003).

fo 12

;
o

7. 8+

Jfr(Essential oils)®F 2259 AT
x}oizqgi 61—?(—9:1.9 L]»E]—H]i A oz zk %}E‘%
2 9)t}h. Thyme essential oils®] &3S =
2 ]%@%Wr 47#]7}

Ouattar. fre71g
= A&7 -.40}04 thyme oil#} trans-
cinnamaldehyde® I8 3la #vopA-g B
ZAketo] o] A|EQ] SRS GotH it Al
9] 5713 thymolH 2l s =5 0.9% = o}

Hehe o] d3 gtke] W3} glo] dA4E 4= A%tk
(Ouattara et al., 2001).

8. Fungicides

F3ol9] sterol AT AAA 0]
AA= 2] Sl ALl ARgol
3171 o] o}, ImazalilS iﬁ Lo ok
ot @ TRAAME tES et
Weng #} Hotchkiss= antlmycotic imazalilZ
ek Zejog s x| 2ol A = ALt
EH F%o] (Penicillium sp., and Aspergillus
1t (Weng and

Imazalil<

v} g0l

toxicarius) & <A Al H
Hotchkiss, 1992).

9. 1€ML

Chitosan< 8= 2 glom 1 2H|=
253 ZHALAR ALEHAAH o
Chitosan A& #d o] Fgo]Faj & A8t
7] ste] FRAZ ARE oA gttt Chitosan
< o] S Zta QS Wk ol A%
I rgERe] v FAshes 7 71 e B

31 JEHCug et al., 1995). Rhoades$} Roller=
Sofjn| g tiele] A 71Eqke] gt S A
7819 tHRhoades and Roller, 2000).

10. 71}

Lb

oL

tlo o

—~

Allylisothiocyanate (AIT)E 15ole} 7
2l AR o2 1% % E3d= e T4
g7/ Eoln Zhet geeg Ztn
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(Z 1) Active Packaging Systems

powdered iron oxide, ferrous-CO-3, Ageless
iron/sulfur, platinum catalyst,
glucose/oxidase enzyme, alcohol oxidase,
O2-absorbing sachet

02 absorbing Mitsubishi Gas Chem

CO2 emitting / absorbing red iron oxide/calcium hydroxide, Mitsubishi Gas Chem. Co.
Ferrous CO-3/metal halide, sachet and tablet

Ethylene absorbing active carbon / potassium permanganate Kurarey / Nippon Greener

Ethanol emitting alcohol spray, encapsulated ethanol

Moisture absorbing Polyvinyl alcohol blanket, guard silica gel W.R. Grace & Co.
sorbates, benzoates, propionates, sulfur & Zeomic(, Mitsubishi Gas Chem.

Antimicrobial releasing mercurial compounds, bacteriocins, Microban Products Co.

zeolite system,

submicron cell wall penetrants

Antioxidant releasing BHA/BHT, TBHQ, vitamin C or E

Flavor absorbing baking soda

Flavor releasing many food flavors

Antisticking / compression rolled oriented (CRO) HDPE Monaxa( plus films,
Antifogging Tredegar Film Products
UV-blocking / Light regulating | Hydroxybenzophenone

Stabilizing tocopherol, food stabilizers Hoffman la Roche
Temperature sensitive non-woven & microperforated plastics, 3M, Lifeline, I-Point
Temp. sensing PET containers, foams

time / temperature indicators

al., 2000, Depree et al., 1999). Koichiro= commune, P. roqueforti, Aspergillus flavus,
SAW] JE(HH e BH)S o83 3+t £ Endomyces fibuliger)oll thall &tel-S AR}
& st tH(Depree et al., 1999). Lim 2 Atk ATV 78 A8 A Ff= B 4
Tung< AIT vapore PVDC/PVC 3 2% & FFoldl sl 23t g S Jepidnt
ofo] ARESIGlE o @S UeRidth 4% (Nielsen and Rios, 2000).

A AgtEo] AHE AITe 23 A1

w2} oh2x| 5k UukA © 2 headspacee] HE-2 1 _JEi %

© &t gt S 2 IH(Lim and Tung,

1997). Nielsen? Rios® #4159} 31 B 79 Ao A MdL o AT BEA =
WAL W F8 2a BBl (Penicillium A Bt BE, 27] 2 YAe] T =

12 =xA - 2006. 4



(Z2) Application of antimicrobial packaging in different food systems

Meat, fish and poultry Pediocin Listeria monocytogenes
Beef Nisin Brochothrix thermosphacta
Triclosan Brochothrix thermosphacta/Salmonella Typhimurium/
Escherichia coli H157:H7/Bacillus subtilis
Ground beef Grape fruit seed extract Micrococcus flavus/E. coli/Staphylococcus aureus/B. subtilis

Ham Lacticin 3147 and nisin Lactococcus lactis subsp. lactis/Listeria innocua

Staphylococcus aureus
Poultry Nisin Salmonella Typhimurium

Ham/ bologna/ pastrami

Acetic acid/ propionic acid

Lactobacillus askei/Serratia liquefaciens

Vacuum packaged
beef carcass

Nisin

Lactobacillus helveticus/ Brochothrix thermosphacta

Fresh broiler skin

Nisin

Salmonella Typhimurium

Vegetable type products
Strawberry

Potassium sorbate/citric acid

Aerobic mesophilic/psychrotrophic/molds /yeast/coliforms

Tomato

Citric acid/acetic acid/
sorbic acid/ethanol

Salmonella montevideo

Lettuce/soybean sprouts

Grape fruit seed extract

E. coli/Staphylococcus aureus

Milk and dairy products

Skim milk Nisin Lactobacillus curvatus
Cheddar cheese Lacticin 3147 and nisin Lactococcus lactis subsp. Lactis/Listeria innocua/
Staphylococcus aureus
Cheese Imazalil Penicillium sp./ Aspergillus toxicarius
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