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Quality Changes in 'Elliot’ Blueberries and 'Sulhyang’ Strawberries Packed
with Two Different Packaging Materials during Refrigerated Storage

Seung Hun Jung, Ji Hoon Kang, Seung Jong Park, Ki Hyun Seong, and Kyung Bin Songf

Dept. of Food Science and Technology, Chungnam National University, Daejeon 305-764, Korea

ABSTRACT Blueberries and strawberries are highly perishable and easily contaminated with microorganisms. To
maintain the quality of these commodities during refrigerated storage, the effects of two packaging materials as well
as passive modified atmosphere packaging on the quality of blueberries and strawberries were investigated. The harvested
blueberries and strawberries were first treated with combined non-thermal treatment of aqueous chlorine dioxide and
fumaric acid, followed by packaging with polyolefin film (6,000 mL Oy/m’-24 hr-atm at 24°C) and polyamide/poly-
amide/polyethylene film (PA/PA/PE, 60 mL Oy/m’-24 hr-atm at 24°C), respectively. After combined sanitizer treatment,
the populations of total aerobic bacteria in blueberries and strawberries were reduced by 2.50 and 1.97 log CFU/g
while those of yeast and molds were reduced by 1.95 and 2.18 log CFU/g, respectively, compared with the control.
In particular, microbial growth in these samples packed with PA/PA/PE film was reduced during refrigerated storage.
In addition, the blueberries and strawberries packed with PA/PA/PE film underwent lower weight loss than those
packed with polyolefin film during storage. These results suggest that appropriate packaging with proper gas permeability
is necessary to maintain the quality of blueberries and strawberries during refrigerated storage.
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atm at 24°C, Barflex Co., Daejeon, Korea)2 Z}z} 73l
$(22), 4°Cell A 1293 A%stdA At 5 39 o=
EFalEet 2r1e] mAE ok 4 WskE SAE

)

n
e
u
E=)

20 g7 0.1% il
%+ shakingsto] w& st A Zth 2719 A5-ol= A& 50
g 0.1% HBi FESF 450 mLE EH bagel] @1 387
stomacher(MIX 2, AES Laboratoire, Combourg, France)
oA TR}t AT FASE AlEES 247 0.1% Hd 3
TR 1095 A% A5 5 Zhzke] wjAl o] EF8sin
Z 37|14 M+ plate count agar(PCA, Difco Co., Detroit,
MI, USA)E AH&-3te] 37°Cell A 48A17F v FsholaL, &1
2 F33o]:= potato dextrose agar(PDA, Difco Co.)E Ab
B-3lo] 25°Col A 72417 wi e + F/dH colonyE A
shoinh 3¥ ke AFeglon, AEE MAE S AR

g9 colony forming unit(CFU)Z YeR ST}

EEM W VM= 24

B %o ARS8 24 AQ] polyolefin film bag®l PA/
PA/PE film bagell 7}7} 50 g2 A&5 Yol Had & A%
% XA U9 0; B COx 249 Wsts SAslth 2%
A e 7tazAde 72824 7] (Checkpoint 2, PBI Dan-
sensor, Ringsted, Denmark)E ©]-§3}% o 3 wks =
ek,
5 DS B, HEN C B W B 4R

S5l e F & ¥&ZF2 Folin-Ciocalteu reagentZ
2 F&3% % Whatman No.1 ¢J3A](GE Healthcare,
Buckinghamshire, UK)E ©]-&3}o] o 3}5k3itt. Al 100
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Fig. 1. Changes in O, (A) and CO, (B) concentrations in blue-
berry packages during refrigerated storage. ®: olefin-control, A:
olefin-water washing, m: olefin-combined treatment, o: PA/PA/
PE-control, A: PA/PA/PE-water washing, o: PA/PA/PE-com-
bined treatment. Bars represent standard deviation.
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Fig. 2. Changes in O, (A) and CO, (B) concentrations in straw-
berry packages during refrigerated storage. ®: olefin-control, A:
olefin-water washing, m: olefin-combined treatment, o: PA/PA/
PE-control, A: PA/PA/PE-water washing, o: PA/PA/PE-com-
bined treatment. Bars represent standard deviation.
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A& & B9 g e @] = polyolefin film¥} PA/PA/PE
filmell Z42F E7gato] 4°Coll A 1297 AdatdA nl A=
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5(18)9] ‘mig wr]e] A=

50 ppm ©]4F3}

37, Kim

A=
ArT

% 0.5% Frt=st G ow G AlH Al o x-9} H]ala)
1.42, 1.66 log CFU/g9] 7t &35 dof & A9 A}

SF frARE 43S YERith B3 Kim 5(14)2

=7] 7]

Al We] 71AzAde] &8 ttEthal ®Hasklal(21,28),
Beltran %(29)3} Toivonen 5(30)2 Al Ho] A Eo] ¥

[S] L
A el A Az AR geglel L We 4
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Z Jetd 0.5% FrlEAry B AgsaS o 2.7
log CFU/go] A3t tha Radl uf 9=, o]&]3k 7+t

Table 1. Effects of packaging condition on the change in the populations of preexisting microorganisms in the blueberries during

refrigerated storage

(Unit: log CFU/g)

Packaging

Storage time (days)

Microorganism material Treatment 0 3 6 9 2
Control 3.89+0.16™  3.81+0.03"  3.83x0.13™  3.99+0.09"*  4.01+0.13"
Polyolefin ~ Water washing 2.88+0.09%  2.93+0.10*™  2.78+0.38™ 3.25+0.16°" 3.31£0.10°“
Total acrobic Combined treatment”  1.39+0.10°  1.86+0.24™  2.15£0.21°" 2.38+0.26"  2.48+0.31™
bacteria Control 3.89+0.16™  3.61+0.68™  3.57+0.71%% 3.57+0.18™  3.58+0.27™
PA/PA/PE  Water washing 2.88+0.09™  2.90£0.08™  2.99+0.31""  3.24£0.16™  3.29+0.05"
Combined treatment ~ 1.39£0.10°  1.59+0.16™  1.60+0.47™*  2.11+0.40“"  2.38+0.08"™
Control 3.60£0.13%  3.85+0.36™  4.15+0.25™"  4.19+0.14"  4.24+0.17™
Polyolefin ~ Water washing 2.9940.41%  338+0.13%  3.42+0.12°*  3.44£027™  3.5120.09™
Yeast and Combined treatment  1.65+0.07°  2.26+0.24"  2.99£0.09“  2.98+£0.03“  3.17+0.06“*
mold Control 3.6040.13™  331+0.17%°  320£0.17°° 3.43£0.09®" 3.45+0.21%°
PA/PA/PE  Water washing 2.99:0.41™ 24420427 246+0.117°  2.85+0.08™  3.09+0.17°>
Combined treatment  1.65£0.07°  220+0.17°  2.24£032°"  2.7240.30°"  2.90+0.08"™

)Samtlzer mixture of 50 ppm aqueous ClO, and 0.3% fumaric acid.
Any means in the same column (A-D) or row (a-c) followed by different letters are significantly (P<0.05) different.
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Table 2. Effects of packaging condition on the change in the populations of preexisting microorganisms in the strawberries during

refrigerated storage

(Unit: log CFU/g)

. . Packaging Storage time (days)

Microorganism material Treatment 0 3 6 9 2
Control 3.7440.09"  3.96+0.19"°  4.05£0.09"  4.21+0.14"°  4.44+0.05™
Polyolefin ~ Water washing 3.2140.34%  3.35£0.05°¢  3.53+0.04™  3.65+0.09%° 3.83+0.12™
Total acrobic Combined treatment”  1.77£0.15°)  1.90+0.17°"  2.06£0.10™° 2.22+0.07""  2.5620.09™
bacteria Control 3.7440.09™  3.66:0.29%  3.76+0.07°° 3.81+0.12%°  3.90+0.12™
PA/PA/PE  Water washing 3.2140.34%  327£0.07% 332028  3.36+024<"  3.42+021°
Combined treatment  1.77+0.15*  1.80+0.17™  1.90+0.17>  1.82+0.16"  1.88+0.16™
Control 4.15£0.24™  4.78+0.19°  4.87+0.14*  5.09+0.17"*"  5.24+0.05™
Polyolefin ~ Water washing 3.3440.19%  3.76£0.08%  3.86+0.11°°  4.02+0.05°  4.29+0.08"
Yeast and Combined treatment  1.97+0.20°  2.26+0.31"™  2.48+0.16™  2.85£0.07"  2.95+0.06"™
mold Control 4.15£0.24%  434+0.13%  4.53£0.08"  4.59+0.06™  4.70+0.06™
PA/PA/PE  Water washing 33420.19%  3.50+0.04™  3.55£0.057" 3.59+0.04”° 3.66+0.07>
Combined treatment  1.97+0.20“*  2.06+0.10™  2.09x0.10™  2.09+0.27"  2.16+0.06™

)Samtlzer mixture of 50 ppm aqueous ClO, and 0.3% fumaric acid.
Any means in the same column (A-F) or row (a-d) followed by different letters are significantly (P<0.05) different.
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(Table 1). 53] polyolefin filme2 E33 H#]7-2 7
A% & WRBE 77 T AEE
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Fig. 3. Changes in total phenolic content of blueberries during
storage at 4°C. e: olefin-control, A: olefin-water washing, m
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