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Abstract

This study was carried out to improve quality of minimally processed lettuce with various treatments. The treatments for
preventing enzymatic browning were using different chemical immersion solutions and controlling microbial growth were using
chlorine, electrolyzed water, and organic acid. The solution with ascorbic acid 1% and citric acid 1% showed a positive effect
on antibrowning of minimally processed lettuce. In the inhibition of microorganisms growth, 200 ppm NaClO solution was
more effective than fermented pollen solution and Na-dichloroisocyanurate solution. In electrolyzed water system,
no-diaphragm system showed inhibitory effect of microorganisms growth. Also, total microorganisms count of minimally
processed lettuce with ascorbic acid and citric acid solution was lower by about 4 log cycle after 4 days storage at 10T.

Key words : minimally processed lettuce, enzymatic browning, microbial growth, electrolyzed water,

M 2

A7 izt BHo] FrkstEA AHAEY AdAEN
W 277F S7ket ok mlSolud fESAAA e A
o Boje FAl Frstee &HlAY S8 54
AZ 7 Ae JarH ALF 2u7h FH48HA Frtsin
ATHI-3). UM E do) gAJo] FI13 wet =
ZAE GFA7IR ZYAIE ] 7RIS E8EEe
well-being 4ol glo] whzn, s FAo AF4F
o B2g"e HA0lE AaFY 4u7t Ui Aok@).

Harbgold A A AFSHS 2A WA
godX 3f 71548E SV F UAES JhEde e
2 AFA wat I FAo] 2GS, 6). FAHES] e Uyt
How AH, Bd, 8 £ DAV ofd sig@ 23
U olgld e3E AXe Favks AxRY 3¢ LuAE

TCorresponding author. E-mail : postdoc @hanmail net,
Phone : 82-31-780-9148, Fax : 82-31-780-9144

FS 7Y F U2 AT 4 e AHol e v
5 bz o g A AEe 58&%r) WA A
8k s gL g ol £ e FAA
73 ATHT).
£ A7 crispness$} yellow-greend] wjEoff Qei=z
Bo] o8I Qv YFFE HAUITEY AWEIY. &
g A% HAd F 547 o) w9 st w3
AR 23 A%, WS FHH9 73S Foj=dt) o]y
3 2HE gAAZ|= HHOE Monica 5-&(8) citric acid,
calcium chloride 18|31 garlic extract® TS A7t ¢
HE dAT Y Hudtdth Fayad 520) 2HS 28 &
= Qe EAZ o}ZAbE, citric acid®} malic acid 9] 2Ho]
g, ZYolEA. 8¢4 59 B 3EH] A2E 5 4
ok B3tk Son 5-&(10) oxalic acid$} ascorbic acid &
A2} Ao g ARG Stk
TR HAa7HE Arfe SH odRee g8 54
A& A Y1 F2 AHoZ YHI]| i vAE
A 9] o] AFEF EHe YNeg FAAHT 3l

tlo L (B

- 331 -



332 A FATRE

o A2E 94979 F4YA4 2 ANPieE dag,
citric acid, acetic acid, lactic acid®} 28 3}&HA vy 77|
Bal5 Sol &R AUTHIL, 12).

gy 2 AFMe 2ugAA 2 vidEd
g3t HA7bed P45 A 2 e
HE Awunzt Q.

AAE A
2 &

ANES 7 % A2
PyRE 43 P9 (P APAozRE AHE e
422 AW} AT PeFe BHIRAA 29

A
S 371 438 AAT FH $& U kife2 DUIE
5 cm, A2 5 cm) 3G Aug FIFE H2AF 1 L7
100 g 2oz 187 AA ¥ 1523 ALt A
23 AlgE Abzb PET &7]d) 22 ¥ 10T ARstA
AH-8F T

ZudAue 2Rngdy quade B JQSA
th. AR ZE ascorbic acid(]3} AA) 1%-+citric acid(0]
3 CA) 1%, AA 03%+CA 03%+CaCh 0.1%, EDTA Z+4
(cthylenediamine- tetraacetic acid calcium disodium  salt
dihydrate) 0.5%, 18]3 NaCl 1% & °o|&3¥ct =& 7|
AE AR gAWHoe s fermented pollen solution(0.1%),
NaClO(200 ppm), Na-dichloroisocyanurate(0.05 %) 9 Hi
A9t ZepH 235, ORP 1,182 mV) ¥ FZH7pH 9.05
ORP 522 mV) A7} £35E AH-3A-

ARl o5 ME =

guelAA APYFE R AL B¢ dohs B
A ARAA(CR200, Minolta Co, Japan) AHE3ted L, a
2 b e SAARCH A8V EE AT WUBY-943,
x=0.3129, y=0.3200)0]2:7\l:}.

e mHAol| 2st PPO &4 X

PPO 32 %2 A 2% Monica 5(®)Y WS HH3}
o e 2ol 2N At HHF 10 g& FAA
2 38k 50 gLe] polyvinylpyrolidoneo] FF¥ 50 mM
Qlatghz-gof(pH 7.0) 20 mLE A7}8le] homogenizerZ T
A3} sck T3 & 4L 238 AREZ oAstz 10000
pmo 2 3087 AABste] J5AE 2EANOR FHAT

PPP AL Ayl ZEAY 01 mLo) gEdoes A
3 20 mM L-DOPA 71d &< 29 mLE 7}§ t-3 400 nm

834 A11A A3Z (2004

oAl 287F urEAIZTE PPO B2 1EF 28
0001¢] F3% HaFS 1 wit2 EABIIC

Aole)

g

s
ke

iis
2

Ok
-4
A

EgF 2R3 ANB vige RN EFE
187} stomacher2 TFA&STh e 10-fold 3AH]
o Ade A& 1 mL¥ pour platmg?‘f} % 35 T
A 48217 ikt  dA4" IS Aleste] log colony
forming unit® FA)3QcE #IX= PCA (plate count agar, Difco
Lab)E AHE3HH-

it}

S

Znt o o

AT st

okZE2 EDTA 05%, AA 1%+CA 1%, AA 03%+CA
03%+CaCl, 0.1% 223 NaCl 1%2] Ha)$o] ARG & 10
ColA 597 ARHAA AZHSHE 2R THTable 1)

Table 1. Changes of colour on minimally processed lettuce
with antibrowning agents during storage at 10T

?;11?:: Treatment : Stm'age3 time(day) 5
L Control  5407:099" 46631052  4291:074°
EDTACYY  5800:076  4876:275  4439:098°
AA*CA 6701122  53.16+107°  5088+1.50°
AAWCA+CaCl,  6350:070°  4787:148° 44764133
NaCl 50741265 4678108 4374:084°
a Control 4781043 0991040 0211006
EDTA-Ca  740:071° 0758038  077:006°
AA+CA 9824042 45075 0631036
AAWCA*CaCl, 8201020  0204011° 233066
NaCl 376:100° 0981087 1.5410.59°
b Control 1603:073°  1961+171° 1987088
EDTA-Ca  2203+151' 24051036 2577127
AAYfCA 210041500  2337:112  2481:085°
AAWCA*CaCl, 18745054  2149+139°  2152:091°
NaCl 19814211 2339:048  20.60:065"

* Means with the same letter are not significantly different at p<0.05

" EDTA-Ca ; ethylenediaminetetraacetic acid calcium disodium salt
dihydrate 0.5%, AA+CA ; ascotbic acid(AA) 1%-+citric acid(CA)
1%, AA 0.3%+CA 03%+CaCl; 0.1%, NaCl 1%
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Fig. 1. Polyphenol oxidase activity of minimally processed

lettuce with antibrowning agents during storage at 10T.

EDTA-Ca ; ethylenediaminetetraacetic acid calcium disodium

salt dihydrate 0.5%, AA+CA ; ascorbic acid(AA) 1%+citric

acid(CA) 1%, AA 03%+CA 03%+CaCl, 0.1%, NaCl 1%.
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Fig. 2. Survival of microorganisms of minimally processed
lettuce with chlorine solution during storage at 10TC.

Fermented pollen solution 0.1 %, Na-dichloroisocyanurate 0.05
%, NaClO 200 ppm
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Fig. 3. Survival of microorganisms on minimally processed
lettuce with electrolyzed water during storage at 10T.

EOW-1 : electrolyzed oxidizing water produced by diaphragm type
(pH 235 ORP 1,182 mV), EOW-2 : electrolyzed oxidizing water

produced by no-diaphragm type (pH 9.05 ORP 522 mV), NW
neutral water, ORP : oxidation-reduction potential
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Fig. 4. Survival of microorganisms on minimally processed
lettuce with organic acid during storage at 10TC.

* Treatment ; ascorbic acid 1%+citric acid 1% (pH 2.08)
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