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Abstract

As an econcmical and effective way of antimicrobial film fabrication, antimicrobial agents were coated on the
LDPE flm with a binder medium. The fabricated filins were then applied to modified atmosphere packaging of fresh
sirawberries. A binder of polyamide was selected for the coatmpg medium, based on the stability in water. 1%
orapefruit seed extract-coated film showed the antmicrobial activity on the plate media against Escherichia coli,
Stapinylococcus auwrens, Bacillus subtilis, Bacillus cereus, Leuconostoc mesenteroides, Micrococcus flawes, Saccharomyces
cerevisiae, winle one with 10% Coptis chinensis extract inhibited only M. flawws and one coated with 10% Rheum
palmatum extract did not inhibit any of 10 strains tested. The packages of fresh strawbertes by using anfimicrobial
agents-coated films created the gas compositions of O 1.4~55% and COy 57~79%, and contributed 1o reduced
growth of foral aerobic bacteriz and yeastmolds on the produce. However their lower microbial count was not
correlated directly with the reduced decay of the fruits.

Key words : grapefruit seed extract, Coptis chinensis extract, Rhewm palmatum extract, polyamide

M E

-%l@ﬂ’t%ﬁi /sl*d'jf_% "7461‘4_ "Had AghEy
4% 98 3. DAFEE ARz OITDM SITH1-3). epA gt
T ol Eg:l.)-l;_] :gf-n_o]} s =g TAS AstEte TAYE

spzde] dAdn, T4 U4 @4  EHe ¢EIFEL 2 %Ezﬂiol 7] wid, 7tF

= agANzAd e Aeusie] SE7} e
. H3els V4R A TAUs T
FHE $ored TAE A28 AT 39S A

:}

oot

o o

2 7FEAA 71 ‘E%"l

Bl ArhEs A YEeAe) wol A4
A =des). 9F FEEs] 99 sl ol

Corresponding author : Dong-Sun Lee, Department of Food Eﬂ}-a PE9d BFEAY gdL FEFE o

Science acd Technology, Gyeongsang National University,

Masan 631-701, Korea
E-mail * dongsun@hanma kyungnam.ac.kr

Hol gk o8 § AxE2A INTA—M6)2 kA
FE5L cyclodextmin £ ZHalod ZaldAHz



223 Fir o ELE IR

(PET) G&d =& g 2lck 22 sl 84
G2 §9E HdbiE I He ZHEW, &
o] g2 A:FE EFE o FTEREF IH
HAAEE HA ZFHEE AEE7e s o+
o] METHT). WA g HEAdel fdT T
bindere] fgte] = Q5o

B a7die 4 EEE AU Ze)d gl
A& A (binder) 9 F7) 2 205t AT &7
A EFEES FHESe S AgEn) siHe
o, o|5 85 A ok FE¢ dre] 24
o HEslErk 1A EEe AAERR HygA
= e Fleg 98 AFEAHgapefnit seed) FE
2, % (Rheum palmatum) 5%, 2 (Coptis
chirensis) #5852 AR ECHRY)

Mz 2 dy
Py =4
DA A YA BAB AF 52 uw
AFE Aol 19993 59 1Y TS Hdd
g

HAHE 0|25

= $FH BEY MY

it

gHEe R Q’-‘}J‘ﬂ (binder) ¢} ¥4 #FHE =27
g AHE HHsr] fisd 4 23R4
Z—]'Jﬂ 4] ABEAFEE (grapefruit seed extract,

GFSEE 1% w52 E94A AHUx Zedg3ll
(low density polyethylene, LDPE)¥MEo] Z8)sl9c),
GFSE: glycerines] =olgle 50% ST Cimex™
(Quimica Natural Brasileira Ltda, Sao Jose dos Campos,
Brazil} 5 AMERGITE 2EAAM FEF AARE
polyamide, camauba wax, polyethylene{PE) wax<s] £
& AHatdTh Polyamides] 98] AzE Ysfre
i-propanol/n-propanol EFHE-e8(2: )0 40% FE(wiw)2
pelyamide 23] (Versamid™ 750, Henkel Corporation,
Ambler, PA, USA)YE =94 £95 Edg
Camavba wax®9-& 13.3% Fx=2] Prowax® (24, T
WE AHEELETE PE waxd 92 RaAbEE 1000~ 1500
gmol 8 Wole] Ut AE polyetiylene (3] §-3,
ME) 0gs 98T FR/S 200 mLe) Ak fE@=
E7] #8128 polyoxyethylene-sorbitan mcnooieate
(Sigma Chemical Ca,, S8t. Louis, USA)%} 15 mL<
mompholing HZPEIHA FARAAAM 26% (wiw)d
FEZ AAGAn ARB AFA Lo 1%
GFSEE #H75 £ %7 43 um4 LDPE {20 x 60

Z2dd 25 Ax 3 o|F o]8F B9 &

AAAREET 2

cmyo]] #6 bar coater (RD Specialities, New York, USA)
g FRER, Ao 2423 WA st AZAZH.
#6 bar coaters AEZH A A 13 1me] FE] T4
5 9447

27] B4U94e ¥4 98e 29 AWelA
a4 ol gie Aoz 2919 polyamide
o GFSE 1%, & (Rheum palmatum) V3L 23E
10%, ¥ (Coptis chinensis) Y3 E FEE 10%8] =
T2 EEo](8,9) #5 bar coater2 LDPEH 2o el
Sn olag WA A BTAE Brhskact
s wde 43 FEET Az AsAE
200 Lg% FE7(FA7A, A&)elH 68~70TH
A INTEL FEAUG. 4B 68 ke A%
ethanol 144 L3 E#sle] F2algda, 2d2 93 kp
o A2 144 L ehanole TPHATE 221 AL
AFF AFFEEA7A, A5 2 R
600~-70¢ mmHgo| A ethanolS ZHbA)# oj3d = 2%
@) Fzd0) A% WL L 0 L} HET 555
Ak oA A=zE dE¥T 3 FF43 "ad
ool APAE FLEBANN FEHAL 45
L s AT F AAA £90 E3A4%k

237 ol FAH 2HTS| Y =2

23 HE o|&&o GFSEE | %
8 FAZIE SHE, B9 EHde FAs
Azked 15T 8] Eoll 24 AT B2 Fo Al 30T
M 48t Az mROERE EE £
o] izt A9 HRA f8lxs APsd

Table 1. Experitnental conditions for antimicrobial disk
test of the packaging films

Test organism Mdm Tereerature (1)
Escherichia coli (IFO 3301) LB Aeat k)
Stephylococes ureas {[FQ 3060) Mumert Breth Agar 3
Prewdomonis aerugingsa Tryphic Soy Beoth Agar L
Bactllies cereus Numert Broh Agir X
Baciltus qebtihe (RO 12113) 1B Aar 7
Leuronosioe mesergeroides (ATCC 9133} Lackbectll MRS Agar B
Microcoeens vy (ATCC 102400 Nutrier: Broth Agar X
Saccharomyees cerevisie {[F) 244) YD Agar il
Aspergilius neger (ATCC 9020} Potaty Dextrose Agar 5
Penictluium chrysogenim {ATOC 1088)  Potwo Dextrose Aer pij

‘Media were purchased from Difco Laborataries (Detroit
MI, U3a)
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Table 2. Solubility of coating binder medium*  with
GFSE on the low density polyethylene in

water
Weight gan by coatmg T
Coarng mechum (100 mﬁ Solubality of coating i the waler (%)
Comauba wax 245 5 10° 04
PE wax 545 1 10° 13
Pelvamide 4% x 10° 12

*Medium was coated with 1% GFSE by £6 coating bar of 13
um wet thickness,
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Table 3. Antimicrobial activity of the antimicrobial
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Table 4. Gas permeabilities of the bindercoated LDPE
film compared to the non-coated control

agent-coated packaging films* as observed by Fln Thickness - Permeabilities mafm” h atm) al
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Fig. 1 Changes of gas compesitions i the strawberry packages

stored at 5.
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Fig. 2. Changes in mictobial count of the strawbermies packed
by different methods during storage at 5C.
O—r Perforated control package. @—@ MAP of
plain LDPE, A—4& MAP of LDPE coated with 1%
grapefruit seed extract, #—4 MAF of LDPE coated
with 10% Rhsum pa/matum extract. IHE MAP of
LDPE coated with 10% Coptis chinensis extract
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Fig. 3. Changes in frmness of the packaged strawberries
stored at 5C.

2. Perlorated control package. @@ MAP of
plain LDPE. A—aA. MAP of LDPE coated with 1%
grapelruit seed extract, #—: MAP of LDPE coated
with 10% kheum palmatum extiact, HHE MAP of
LDPE coated with 10% Coptis chinensis extract,
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