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Abstract

Corona-treated low density polyethylene (LDPE) films of 35 um thickness were coated with solutions containing
antimicrobial agents of grapefruit seed extract (GFSE) and extracts of Rheum palmatum and Coptis chinensis
in various concentrations, and dried at ambient atmosphere for 2 days. The coated films were tested against 9
species of microorganisms on agar plate medium, after which some of them were used for wrapping
individually fresh cucumbers and zucchinis to investigate their effectiveness as antimicrobial packaging films.
The roller coating in wet solution state and subsequent drying produced the films with coated thickness of 1-2
pum. The film coated with 1% GFSE showed antimicrobial activity on the disk test against Escherichia coli,
Staphylococcus aureus, Leuconostoc mesenteroides, Bacillus subtilis, and the films coated with Rheum
palmatum extracts of 5~25°Bx concentrations had inhibition only against L. mesenteroides, while those coated
with Coptis chinensis extracts of 5~25°Bx did not show any antimicrobial activity against the organisms
tested. When the packaged cucumber and zucchini were stored at 10°C and relative humidity of 90%, the film
coated with 1% GFSE resulted in the reduced growth of total aerobic bacteria on the commodities compared
to the uncoated control film. It also gave some retardation on the produce decay and improved retention in
firmness during storage. Films coated with Rheum palmatum and Coptis chinensis extracts of 10°Bx did not
reduce or inhibit the growth of aerobic bacteria and improve the retention of any quality attribute. The
antimicrobial coatings from water soluble solutions were dissolved with storage in contact with fresh produce
due to transpired water vapor, which may restrict their use in the actual packaging situations. Some binders
may be applied for strong adhesion of the coatings on the film.

Key words: coating, packaging film, grapefruit seed extract, Rheum palmatum, Coptis chinensis, storage quality

M B

FAAT 2 AR717HE AZAIZ F A THRobertson,

A F LANEY AM=E FAS F7|3E
A€ de oA BP 2 ERe] E EF
Z F 3tk £ A FESE AAlsta AR F
Foo AENANZYE A Y8t dedidE
o] A3 FAESETE WRo|FoEN MRS

Corresponding author: Dong Sun Lee, Department of Food
Engineering, Kyungnam University, 449 Wolyoung-dong, Ma-
san 631-701, Korea

22

1993). HZol| 9] o] A=fA9 AAE B
FA1717] A8t Al Al Fe &3 24EE
o FoAE Fr8ld nAE T A &HE &
A dodde A=t olFoAn YA T,
1998b; Hale et al, 1986; Miller et al., 1984). E Aol
71 oAy REAE A FEse A F
U 21 Zol gwo) 2Hgshe] HH Flsle Wy
A5 F4 & AAlgh=d ERFYU ACR HriEHT
it} 23 o] E AR BEL 7HEEe e 2




P NEFEER IHE g9 A=

ojx R 129 EMAFE He ¢EFTH
3 EE AYFEZ o] FAHM] L LxER
Aste] g Edo] HAHT o, o] 2 A
Azd EFLYEY WA E IR 5| AstdThed
& 5, 1998; Lee et al, 1998). 1129 Ate]d] =5
A G 2PN FTA BES S el
ol /igETtH ol EAFEE HEAE & & A2
2 AgEd. &} binder§Ho d7d BAE =
A o2 i 2R3 SE FEAFE ol
Aol sldE Ao Yhdr) oA A =2A T
£—H(1993)2 kA FZES cyclodextrin &
o Edle Eeod=eZ2(PET) &l 2”3,
Daeschell et al.(1992)2 bacteriocin®] nisinS 48] &
ol FHAIY vt sick. wekA B APy 98
o &Adee] Y §4S ZET oA FT
4 B&S Az ol & AHE3le 2o)9) 3HE ¥
Ated A A 98-S A EaAt o

M=z 3 o

X2 ot oM ZREES| M=

P A Ee] 3| 71 ®ol o] &5 AdxEe
o &l (low density polyethylene, LDPE) 4 Z-& o]-g-3j
A AEA FEEER o|Fo7 I EFE 2H roll
o olela] FEBIHTE. FE 1} corona) 2] E (Cason
Eletrotecnia, Busto Arsizio, Legnano, Italy) 74 35
um&] LDPEY E(LD-10, 1 &4hd, A:)8 o, A3
A Az 2H rolle] o3t o] FER AT
HEY FE5E §H4E Y. ZH o] &8 &
oA 89L& A5FAFEE(grapefruit seed extract,
GFSE)#}, 8218532824 o8 9|AE dalA
JadE e Aoz A9 2 (Rheum palmatum)
3} B-(Coptis chinensis)?] T84S (F<7 5, 1998a)
o] 8-3t¢lt}t. GFSES] IZH £ 8N = 50% RE T

R 2ols}t 3 FH] A& 23

£ 7} Citrex™ (Quimica Natural Brasileira Ltda, Sao
Jose dos Campos, Brazil)E 50% ethanol2 3]A]3}o]
FEAEY ¥57}11,2,3,4,5% 2 HEE § oL,
BAE 70 ym=E 2AZ F 9] 2 rollibol & £}
AAA ZEIACE. 3k (Rheum palmatum)a} 3§
(Coptis chinensis) FE&q2] L e F&7
$(1998a)9] HHel| wal 100°CollA] 3A7HESH B2
HEFET &AL AUslM FdpEAAA AL
25°Bx2] ¥&WE 50% ethanolZ 5, 10, 15, 20,
25°Bx9] T2 3AAAA, 100 um HH & e F
Mol 2H rollAlo] & BHAAX HE o IR Y
o} o] 27 THE WEL F2ollA] 293 X Ele] A
ZAZY. 299 289 HFHY FAE micrometer
(Mituto Co., )0l 2|3t &A1)

HE 0lY4E shxjoiM ZEREES 7Y AlY

GFSE, & $28, 38 F2ES] 3= 93 A
28 4ol teir Ba v|BE x| FelA 9]
SAS AFeit &2 Ao 2@ vAE #F
g HARR] A HH"J%}@] FauiAle HER F, 2
el 55 g #2714 FUE
o HEFHA @0174‘: v Ee 4gdAdgE ¢
Aspict. BauiRe] F2rldA wgr|e A

(Escherichia coli, Staphylococcus aureus, Leuconostoc

mesenteroides, Bacillus subtilis, Pseudomonas aeruginosa)
I} & B (Saccharomyces cerevisiaey= 1Y, ZFo] (Asper-
gillus oryzae, Aspergillus niger, Penicillium chrysogenum)
£ 29 WP, 2t vl E) oje} ALeE W
SEE AT vdEY 4 Hdg 2= 43
819121, o] Table 13} 29t}

oM 2 ES 0|88 R0(<} =ete|
YA 28 EFo] YolEe] ZTFA nlAE A
€ gAS AR S I T ASAE Lot

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

Test organism Medium Temperature (°C)
Escherichia coli (IFO 3301) LB agar 37
Staphylococcus aureus (IFO 3060) Nutrient agar 37
Leuconostoc mensenteriodes (ATCC 9135) Lactobacilli MRS agar 25
Bacillus subtilis (IFO 12113) LB agar 37
Pseudomonas aeruginosa (KCTC 1750) Nutrient agar 37
Saccharomyces cerevisiae (IFO 2044) YPD agar 25
Aspergillus oryzae (ATCC 22787) Potato dextrose agar 25
Aspergillus niger (ATCC 9029) Potato dextrose agar 25
Penicillium chrysogenum (ATCC 10238) Potato dextrose agar 25
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Table 2. Antimicrobial activity of antimicrobial agent-coated LDPE packaging films as observed by disk test*
Coated with Coated with
oo Coated with GFSE (%) Rheum palmatum Coptis chinensis

Test organism Uncoated extract (Bx) extract (Bx)
1 2 3 4 5 5 10 15 20 25 5 10 15 20 25
E. coli - ERE = S = S S S S - - - - - - - - - -
S. aureus - + ++  ++ - - - - - - - - - -
L. mesenteroides - + ++  ++  ++ ++ - - - - - ++  ++
B. subtilis - + o+ e+ - - - - - - - - -

Pseud. aeruginosa - - - - -
Sacch. cerevisae - - - - -
A. oryzae - - - - -
A. niger - - - - -
P. chrysogenum - - - - -

*., no reaction; +, clear zone of 1.0~2.5 mm; ++, clear zone of 2.5~7.0 mm.
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Fig. 1. Changes in total aerobic bacterial count on the
(A) cucumber and (B) zucchini individually wrap-pack-
aged with different films and stored at 10°C and re-
lative humidity of 90%. Vertical bars indicate Turkey's
HSD (honestly significant difference) at a=0.05. O—C:
Uncoated LDPE; A—A: LDPE coated with 1% GFSE;
&—&: LDPE with 10% Rheum palmatum extract; B—M:
LDPE with 10% Coptis chinensis extract.
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Fig. 2. Decay of the (A) cucumber and (B) zucchini in-

dividually wrap-packaged with different films and stor-
ed at 10°C for 24 and 28 days, respectviely.
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Fig. 3. Changes in firmness of the (A) cucumber and
(B) zucchini individually wrap-packaged with different
films and stored at 10°C. Vertical bars indicate Turkey's
HSD at a=0.05. O—O: Uncoated LDPE; A—aA: LDPE
coated with 1% GFSE; ¢—&: LDPE coated with 10%
Rheum palmatum extract; B—M: LDPE coated with 10%
Coptis chinensis extract.

Z Bt

GFSE ZHEEL2 A% 104 o|Fo] oo]9 51t
9 g9 AEE AA7E oz FAZA J|odE
stgont, ety Bt 2280 z8 gL FHA
33 ANE BoFA] Bt TR/E 2ole A
2] 7ol FAglo] 10°C, FUlEE 90%0 A 24 A A
e B9 05%9 FFNAE BAFQa, FHke
28U AAA] 0.6%2] SFLAE HolHA A7t
zpo| & AR 4 giirhElolele A=), o]2 g Fk
Zae AR EFARAME vug JFE viHE
FEolt)k. IFF A" 2ol 38| ascorbic acid

Table 3. Ascorbic acid content of cucumber and zucchini individually wrap-packaged with different films and stored

at 10°C
Ascorbic acid content (mg/100 g) for storage period in days
Packaging film Cucumber Zucchini

0 4 11 18 24 0 8 14 21 28
Uncoated LDPE 89 74 51 54 22 75 50 43 55 43
LDPE coated with 1% GFSE 89 66 49 40 20 75 65 5.1 77 62
LDPE coated with 10°Bx Rheum palmatum extract 8.9 7.0 4.6 33 2.6 715 6.3 3.6 3.0 34
LDPE coated with 10°Bx Coptis chinensis extract 8.9 7.1 4.1 49 2.6 75 6.3 4.2 6.7 39
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