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Development of Minimal Processing Technology for Korean Fruit and Vegetables
Gun-Hee Kim
Department of Food and Nutrition, DukSung Women's University

Abstract

The purpose of this study was to investigate the effectiveness of various quality preservative treatments for
extending shelf life and maintaining good quality of minimally processed fruit and vegetables produced in Korea.
To determine the suitable treatments for delaying quality deterioration, fresh Asian pears and Chinese cabbages
were sliced and treated with various quality preservatives (1% CaCl,, 1% NaCl, 3% sucrose, 1% Ca-lactate, 1%
vitamin C, 0.05% chitosan+1% vitamin C, 0.1% Sporix+1% vitamin C, hot water (60°C), 0.2% L-cysteine),
packed with polyethylene film (60 wm-thick), and stored at 4°C/0°C or 20°C. Various biological and sensory tests
were performed to evaluate the quality changes in minimally processed products. Results indicated that Chinese
cabbages treated with 1% CaCl, at 4, and 1% CaCl, and 1% NaCl at 20°C were most effective in maintaining the
quality and minimizing the biochemical changes during storage. For sliced Asian pears, 0.2% L-cysteine and 1%
NaCl treatments were effective to reduce browning, and 1% CaCl, treatment was the most effective to prevent soft-
ening during storage at 20°C and 0°C. Modified atmosphere packaging of Pleurotus ostreatus and Lentinus edodes
had a significantly different shelf life depending on packaging material, packaging thickness and storage tem-
perature. Sealed packaging with polyethylene film (60 pm-thick) for two kinds of mushrooms maintained a good
quality with an extended shelf life by 30~50% at 20°C and by 30~130% at 0°C. To minimize the quality dete-
rioration which appeared in the condition of polyethylene film packaging, quality preservatives such as KMnO,
and KHSO,+K,S,0, for SO, generation were added inside of mushroom packaging. The best condition for main-
taining good quality longer was packaging with polyethylene film+SO, which showed 5080% extended shelf life
for both Pleurotus ostreatus and Lentinus edodes at 20°C and 0°C.
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Table 1. Effect of various treatments on quality attributes of ‘Asian’ pear slices packed in ceramic films

Treatment Storage lfe Hunter color value Firmness Vitamin C Totcaé l:/r:{asble
(days) L a b (kgp) (mg%) (CFU/mi)
After 2 days
storage at 20°C
Untreated 1.0 653t 1.7 -1.1£0.2 113£0.8 1700182  14%0.1 5.7X10'
1% CaCl, 1.5 654+1.8 -1.01+0.2 10.7£09 221.7+86  2.7%0.1 6.8X10
0.2% L-cysteine 2.0 6631 1.7 -14%02 106£1.6 1985125  23+00 6.5x10°
1% NaCl 2.0 68.1t1.2 -1.4£02 9.5+0.5 2000103 26102 3.5%X 100
1% Calcium lactate 1.5 664+ 1.6 -0.9£0.2 11.3£1.2 217.0+64 2610.6 25%10°
After 6 days
storage at 0°C
Untreated 1.0 64.6+1.1 -0.9£05 12.6+1.1 175554 1.8+0.0 3.0x10°
1% CaCl, 1.5 663+ 1.0 -1.2+03 103£1.1 203.0£39 27+0.1 2.7%10°
0.2% L-cysteine 20 68.5+0.8 -1.0+04 103+1.8 185.5+48 29+0.1 47x10°
1% NaCl 20 687134 -1.31£03 9.8+0.8 191.2+89 2.7+£02 3.0x10°
1% Calcium lactate 1.5 66.2+0.8 -0.7£03 112+12 200.2+5.7 2410.1 5.3x10°

Table 2. Effect of various treatments on sensory quality of ‘Asian’ pear slices packed in ceramic film during storage

Treatment Appearance Crispness Flavor Overall acceptability
After 2 days
storage at 20°C
Untreated 40+0.7 5.8+0.8 6.0x0.8 45%09
1% CaCl, 48£0.8 6.210.8 62109 55£05
1% NaCl 6.0+1.1 6.0+038 6.3£08 6.1+£0.7
0.2% L-cysteine 64x1.1 6.3£1.1 5.9+0.7 5.6x05
1% Calcium lactate 47+1.0 6.1209 6.1£0.7 52%16
After 6 days
storage at 0°C
Untreated 45%0.5 6.0+0.7 6.0£0.7 5.1+£0.6
1% CaCl, 5.0£07 64107 6.1£09 57+0.8
1% NaCl 62108 6.1£09 64110 62+0.8
0.2% L-cysteine 65109 6.3%1.1 5.9+0.7 5.9+0.7
1% Calcium lactate 47+1.0 6.0+£0.9 6.1£1.0 54+0.5

e A4S FALE g 93t AHEAY, 3m] o
AANA 715w Foll dal AAEsl e 1 Hal= Table
29} v} 9] ol 0.2% L-cysteineo] 0°C
20°C B5F 7P w2 AEEE BT, AAlA 7|5
ME 1% NaClo] 0°C F 20°CollH ¥ AZ=E v}
el 0.2% L-cysteine®] 3¢ ol Me 2 7]
F=E Hylor) AAA 7| EReA Havl v ol
olpt® £ k2 FulE 7| wFelet sddct. wet
M AAA 7|3 %E ddgdel slelMe gte] 7 8
g A& & 4 9l

gz A3z A 164 A 6 5.(2000)

2. HchillFe| FEHS}

) AT

uj3=o]] 9lo] FA B EA (quality preservatives) 32
Rlol 5t APAINE Table 33} 2o} 272 A
AA; Fd o] 20°C A oF 2.6 AEHLW A
g7 H2 Ba 20°ColAM A el 7 ANE 1%
CaCLE oF 54 AHEZ, HjZ7<) »ls)] o 20 A= 2
gloem 7 thg-o 2 1% NaCle] ¢ 4% A=e| ==
98 Jebllth 0.05% chitosan+1% vitamin C%}
0.1% Sporix+1% vitamin C¥ Z}7} 3.34, 3292 o
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Table 3. Effect of preservatives on storage life and quality of minimally processed Chinese cabbage stored at 4°C and 20°C

Treatment Storage life Hunter color value Fiber content  Titratable acidity
(days) L a b (%) (%)
After 2 days storage at 20°C
Untreated 26 36.2 -4.6 10.0 0.8 04
1% CaCl, 50 394 -14.6 28.2 1.0 0.6
1% NaCl 4.0 31.2 -10.1 14.5 0.8 04
3% sucrose 3.0 279 -8.0 11.0 1.1 0.6
1% Ca-lactate 23 24.4 -6.3 8.1 09 04
1% vitamin C 2.6 23.5 -5.9 6.7 0.9 04
0.05% chitosan+1% vitamin C 33 37.6 -15.3 289 1.1 04
0.1% Sporix+1% vitamin C 32 389 -3.0 11.7 09 03
Hot water (60°C) 20 - 382 -3.6 10.8 0.7 03
After 5 days storage at 4°C

Untreated 4.0 401 -14.3 249 1.0 0.5
1% CaCl, 7.6 40.1 -132 20.2 1.2 0.8
1% NaCl 7.6 443 -174 20.1 12 0.5
3% sucrose 6.6 41.5 -14.8 221 1.1 0.8
1% Ca-lactate 7.0 44.8 -14.8 24.7 1.2 0.5
1% vitamin C 5.6 422 -154 23.5 1.0 0.5
0.05% chitosan+1% vitamin C 5.6 40.7 -13.9 20.6 1.1 0.5
0.1% Sporix+1% vitamin C 5.6 424 -16.0 272 1.1 04
Hot water (60°C) 6.3 433 -17.2 279 1.0 04

ZTl s et feARl Abole HelA] sk
o}, =3 1% Calactate, 1% vitamin C M2 F-o A=
39 u|Rle 2 AAeole & g nAA] £33,
hot water(60°C)2] #-$-ollx 2d = Q3]8] 2T 2.69
o H]3le] wkokr}. ol wlsf 4°Col Aol of 4¢
AER 20°Ce] wld] AEd] e, M7 HEs
1% CaCl,, 1% NaCle] 7z+z; 7.64 2 20°Ce|A19) 59,
4o wlle] A3 w2 4 AAEAE Bolv)k A%
F49] A%, 1% CaCl, A= T7} 20°Ch 4°C BF o
£ A7El wlslke] 7 E0 0.1% Sporix+1%
vitamin C X Fx= o2 g Fo| n|ste o3}
(softening) BA4fo] vi-$- 41519129, 1% Ca-lactate, 1%
vitamin C A F& Z¥(yellowing) 3 A3} o] F (off-
flavor)7} A8t} 3] 1% vitamin C X|2]72] 74-$-ol]
= "bA (black spot)e] ol = A ey}

2 FA48st

A Aol w2 Fiber F3o A3t A3 27 FF
(1.32%)°1 ®)3le] wfA wolx]Z] g o) 1% CaClt
1% NaCl®] fibergdo] 27} o2& )7l v]s)
Eokem 20°Ce] wlsled 4°Ce] kol A ey}
(Table 3). M= Hub¥ o7 27|(L: 47.24, a: -14.86,
b: 2527)el ¥lsiAM e kg vehdigl e, AL
2 g FHEGE 27] F8el 4 EEA (quality
preservatives) X 2] A7} F3heh o] F wjF9
yellowing &AM 27} = WA, S EE ethylene®] %
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73-%- ceramic, polypropylene, polyethylene film X5
60 um FACIA 71 =2 A E HedFgiTh(data
not shown). 60 um °]AFe] film F7= HAlY off-
flavor A32-Q] ethanol¥} acetaldehyde 5-2] &4 o2
£ JIFERAE 73t TAE NESE W AHE
g Aee] sqle] Ak

FANAZR £2 AFZE WelFE polyethylene filme:
ARgEle] wiAlY) 1 F fAS Q] fIE AlER
28 AA 2H-A|Q ethylene A AE- 18 potassium
permanganate®} SO, A4-2- $]3+ KHSO,+K,S,05 %]
£ & F MAeHE v)dt A Table 49} 2o
SO, B Ael77l =eliAl-E 20°CeF 0°CollM 70%,
FEIHALE 20°CAA 50%, 0°ColM 80%2) F71el A
A S HolFio}, Ul potassium permanganate X

Rz sata)A Al 169 A 6 3(2000)
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Table 4. Comparison of storage life and gas composions of mushrooms packed with quality preservatives under modified

atmosphere packaging at 2°C and 0°C

Pleurotus ostreatus Lentinus edodes
Treatment -
storage life(days) COL(%) 0O,(%) storage life(days) CO,(%) O,(%)

20°C

Polyethylene film 30 10.7 1.8 4.0 144 14

PE+Potassium permanganate 4.0 11.0 1.9 6.0 15.8 1.2

PE+KHSO,+K,S,0; 50 11.6 14 6.0 16.7 1.3
0°C

Polyethylene film 9.0 10.2 1.2 9.0 11.3 1.8

PE+Potassium permanganate 12.0 10.6 14 13.0 10.8 1.3

PE+KHSO,+K,S,0; 15.0 105 1.2 16.0 10.6 1.2

DT 30~50%9) B APLPS eG4 A A siRel fER 94 W0CH 4C BR 1%

27710 ZIAEAY] Aol A vehA] ggkeyt &
Aol g =7 oAl zbelF He FiH.
Fd AApE-E vepigds dell glo] =eleAle] 7]
AxALE CO, 102~11.6%, O, 1.2~ 1.9%5.2, 32
WAl A¢- 2000 €O, 144~167%, O, 12~
14%Z CO, ¥l i Fghen, 0°CellM = CO,

10.6~11.3%, 0, 12~18% FF& X F9}
Polyethylene filme |43 #AF2] MAP 273}
of IFHAHES 3 FA F Ao XA
ethyleneell 2|3 F2A3}e] 24315 4% potassium
permanganate AME- L ] Bol| & 9 FufS 95k
SO, A2 AL A9l sl = RS Aoz #l
et HAle] MAP 24 slol|lA] 9] o) HES
A o] Fekel F o] A= 9lE A77F a7
V.

2 %

Ao ste AalE o] 83l dATF g A
22T FellA 1% NaCls}t 0.2% L-cysteine &-Hof] 1
B2F Aejgt A Axrt 7P AA Wil or,
1% CaCl, $4A2jgt Zo] 71 ¥ A=E vl
o} Vitamin C¥] - 27] 3.7 mg%elM AA Fo)
= ZAYT7) 1.6 mghs 71 wo| Zasleloen o
WA= ATz 2 Aol7t glo] BF 23~2.9 mg%e)
HAE flsldeh. #5HrE A A" el oA,
Zrlell slelME 2 Apolrt glsiont &Fhel slejAl=
0.2% L-cysteine YT, AAH 7|E=ANAME= 1%
NaCl 237} 47 ¥ A3=E vehlgdch

Aol AE3E Sl wiFE Addt F AT
3 NS B B 4°CNA 1% CaCl, AT
2} 1% NaCl 2|72 AA4ge] 713 Aglen Ant

gZze|#33A A 16A A 6 5(2000)

CaCl, A2|77} 272 o2 2275l vldle] &7]
Ak Floll of7he] Zhd S AlQ)slare e 7}
& 943, fiberdR, A=, A% Fo| AsishH<l w3}
o A= o] & HelTel vldle] a3} $53)
et

eS| MAP 2712 IAXNA, FA 9 AL
ol we}l A 2 AjelE HeFnt. TAFAE
A3l creamic, polypropylene % polyethylene film
EF 60um FAN FFY 2 AFTRE, TAANER
+ polyethylene filmo] 20°CellA 30~50%, 0°CelA
30~125% 7H AR E-E RdFe) Polyethylene
filmE o8 WA 1FA {2)717e) A4S A7 Al
X2 AM-E potassium permanganate®} SO, WA A 2]
= potassium permanganate X1 2] 77} 30~50%, SO,
WA AelTe 50~78%2] AR 9 BAE HeiF
Ak MA A4 71242 =ElEwAe] A5 COo,
102~11.6%, O, 1.2~19%, EIHA-E CO, 108~
16.7%, O, 1.1~19%% el

Ul 2

£ AT7eaE A8 B 258 Y I
T4 AFE AbdA A=Y
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