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Abstract

The consumer’s demands for minimally processed fruits and vegetables have been increased rapidly because
of its convenient handling, fresh-like quality as well as producing less wastes from the environmental point
of view. Asian pears which are one of the main fruits widely produced and consumed in Korea easily lost
their characteristics due to browning and softening after cutting. The objective of this study is to investigate
the effects of various treatments on delaying deterioration of sliced Asian pears. ‘Shingo’ pear slices were
treated with various solutions (1% NaCl, 0.2% L-cysteine, 1% CaCl, or 1% calcium lactate) and were pack-
aged with low density polyethylene (LDPE, 60 um), ceramic (CE, 60 um) or vacuum (Ny/PE. 80 um) film
at 20°C and 0°C. In order to evaluate the quality of packaged sliced pears, quality index was determined in
terms of color, firmness, soluble solids, titratable acidity, ascorbic acid, changes of gas composition, microbial
test, and sensory quality. The results showed that sliced ‘Shingo’ pears packaged with CE and vacuum film
maintained better quality than with LDPE at 0°C and 20°C. To retard browning and softening. 0.2% L-cys-
teine and 1% NaCl solutions applied for | minute were effective to reduce surface browning of sliced pears,
and 1% CaCl, was the most effective to prevent softening.
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Table 1. Quality attributes of ‘Shingo’ pear slices packed in selected films" after 2 days storage at 20°C

Packaging Color Firmness  Soluble solids T“r‘?‘?b!e Total viable
materials L a b (“Brix) pH a.c1d1t.y gounts

’ (malic acid %) (CFU/mL)
Fresh 7098+1.05 -1.50+0.13 8.05+1.35 197.0+578 1181025 482+000 0121002 2.63x10°
LDPE 62,63+0.76 -0.731+0.19 12.68+199 173.7+7.06 125+056 4941008 0.10+0.01 1.17 X107
CE 64.59+1.07 -126+0.17 1046123 191.3+£865 1251064 497+£001 0.11+£004 2.84x10°
Vac. 64111241 -1.61%£0.16 9.16+0.72 2055+7.75 12.1£035 502+0.09 0.10£0.01 1.93 X 10°

YLDPE; Low Density Polyethylene 60 um, CE; Ceramic 60 ym. Vac.; Vacuum (Ny/PE, 80 pum)

Table 2. Quality attributes of 'Shingo' pear slices packed in selected films" after 6 days storage at 0°C
ET

Packaging Color Firmness  Soluble solids Tltr?@bie Total v1a}1]e
materials L a b (kgf) (“Brix) pH qcndnt) counts
(malic acid %) (CFU/mL)
Fresh 7098+1.05 -1.50%£0.13 805+135 197.0+578 11.8+025 4821000 0.121+0.02 2.63x10°
LDPE 62761248 0721035 1195+147 18401865 13.0+033 502£001 011£012 3.71%X10°
CE 6600196 -133x0.15 989x0.18 1975581 120+0.15 505003 0.10£0.01 2.61 % 10°
Vac. 6433+167 -1.35+0.19 820+1.21 2193+484 120+0.15 S505+001 0.11%x003 483x10°

"LDPE; Low Density Polyethylene 60 um, CE; Ceramic 60 pum, Vac.; Vacuum (Ny/PE, 80 um)
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Table 3. Effect of various treatments on gas composition of ‘Shingo’ pear slices packed in ceramic film"

After 2 days storage at 20°C After 6 days storage at 0°C
Treatment
0, (%) CO, (%) 0, (%) CO, (%)

Untreated 7.78 £0.03 4.2310.08 10.18 £0.94 2.76 £0.31
Water 6.49+0.35 455059 10.56+0.42 291+025
1% NaCl 5.81+£0.31 3921002 8.35+0.96 3.62+0.05
0.2% L-cysteine 6.71 £0.05 4.53+0.06 8.5410.52 3.541+0.06
1% CaCl, 4.76x0.04 4.34=0,02 8.97£0.73 3.60+0.24
1% Calcium lactate 5.13£0.06 4.08 £0.04 8.8410.35 3.81x0.21

YFilm thickness: 60 pm

2t 75 270 263X 10°CFU/mMLY 2w
20°C MA 29 Fell*= LDPE, CE, vacuum E7H7-ollA]
Ztz} 117X 10'CFU/mL, 2.84X 10°CFU/mL, 1.93X
10°CFU/MLE. &7}ttt 0°CY] A% vparix| &
2%} 624 Fo]= LDPE, CE, vacuum 24|l zpzt
3.71X 10°CFU/mL, 2.61X 10*CFU/mL, 4.83X10°CFU/
mLE #A7|zke] Aage] wel ofy SUlEksh

I 7MY Bist

Hchlg H502 Exhsle 7 2xeX A3 F
3N 02 CO, ¥=§ HA3 ZE Table 3o 1}
ehglt). 20000 M= O7) 4.76~7.78%2, COE 3.92
~4.55%% vepigiel. 8 el 0% 8.35~10.56%
2 74813 Cox 2.76-3.81%2 A=} A
FEE ¥ A 29 0, ¥=rt 59E A
vjs A A el

B 2E X2|gn
Achile] nEA FAIE A8 ekt F3 BE A
gl &7 Table 4(20°C)2} Table 5(0°C)oll vFeliich.
Lol wE MEHIE B o2 & Wb}
gdlen] Lghe AA7|7ke] F718EE 7)o 7098
oA 64.57~68.728 ZHAEl Y, b2 7] 8.0594

9.49~12.6022. Hz} $rlslct. FEXLZ 1% NaCl
I 0.2% L-cysteine22 A2]3}t 7lo] ZhHMER]o)] gle]
A &AL gledeh

7+ $dxg] F CER XAsted A5 dAchie) 73
Ex AA7|zle| 714l whel AL Fasla
Lem 1% CaClL,®} 1% calcium lactate *2]77} &
He|FERet 7t AR A Gy} ozl A dEHE
A%E By,
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(1993y0] F54 AdAbatol] gle] AAER 7184
IYE W) Fofuislgehe Rl X5l A}
ole}, ghatk 0°CollA 1% NaCl# 0.2% L-cysteine 8-
Helg 7A-golul A7) 7te] Al whel ofzky 7t
A&le] HAY7]ell= Zbzh 11.4°Brix, 11.6°Brixg &
o] 3 glr}.
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o wdled 18] =A| ¢fvhn Bisgdv)
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Table 4. Effect of various treatments on quality attributes of ‘Shingo’ pear slices packed in ceramic films" after 2 days

storage at 20°C

Color

L a b

Firmness
(kgh

Treatment

Soluble Titratable
solids acidity (malic

(oBrix) acid %)

Firmness

{keh

Vitamin C

pH (mg %)

Fresh
Untreated
Water

1% NaCl
0.2%
L-cysteine
1% CaCl,
1% Calcium
lactate

70.98+1.05 -1.50£0.13 8.05+1.35
65.321+1.65 -1.12+£0.15 11.34:£0.84
65.16£3.22 ~1.27+0.09 10.92+£1.86
68.06 1t 1.24 —1.38+0.18 9.49:+0.46

66.2711.69 —1.42+0.16 10.64:£1.60
65401t 1.78 -1.04 £0.17 10.74£0.85
66.391+1.56 -0.860.18 11.33+1.23

197.0£5.78
170.0£8.16
184.5+4.19
200.0£0.29

198.542.53
221.7+8.56
217.0+6.44

11.8+£0.25 4.82+£0.00 0.12£0.02 2.63%10°

12.0+0.23 4.84:£0.01 0.12£0.02
11.4£0.58 49810.19 0.12£0.01
120£0.50 4.8740.10 0.12£0.03

11.8£0.64 4931£0.09 0.12£0.02
11.1£0.26 4.81+£0.05 0.13£0.05
11.4+0.25 485£0.11 0.12+0.02

3.72%0.62
135+0.05 56610
238+0.64 2.18X10°
2571017 3.52%x107

225+002 6.53X10°
2651011 6.78X 10
2651055 249x10’

YFilm thickness: 60 um
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Table 5. Effect of various treatments on quality attributes of ‘Shingo’ pear slices packed in ceramic films" after 6 days

storage at 0°C

Color Firmness Soluble solid Tm?te.ible Vitamin C Total viable

Treatment (kgf) Brix) pH acidity (mg %) counts
L a b g (malic acid %) "™ ™) (CFU/MmL)
Eresh 7098+ 1.05 —1.50£0.13 805+ 135 197.0£5.78 11.8+1025 482+000 0.121002 3.72+062 2.63x10°
Unireated  64.57+1.06 094045 12.60£1.13 1750540 1224040 5.17+0.10 0.11£0.04 1.75+0.03 2.98x 10°
Water 65.75+2.50 —0.83+0.40 1201 +1.10 1820£3.01 1204021 512008 0.09+0.03 1.87+0.18 324X 10°
1% NaCl  68.72+338 —1.262025 9.81+£0.83 1912894 1141035 5192009 0.09+0.10 2.6430.15 2.9710°

[,

?,i)/fsteine 68.47+0.82 ~1.04+037 1033+ 1.82 185.5+£4.77 1162021 5.11+0.10 0.10=0.03 2.89+0.14 470X 10°
1% CaCl, 66.30+0.97 ~1.19+0.33 1034£1.09 203.0£392 12.0+026 5092006 0.10:002 2.68+0.11 2.66X 10°
I‘a?taféa‘““m 66.18 £0.82 —0.66:0.28 11.22+1.18 200.2+5.69 1202045 510008 0.10=0.08 2.44+0.09 534X 10°

"Film thickness : 60 um

#3359 viamin C2| £A1S AR, 2L, A

Z, 293 A, A& A Sl o8 FEHY
vitamin C9| £A12- =9 HA7|3re] F28& 8419l
Aoz odex qjv}. Table 494 B o vitamin C2)
ke 7] 372 mg%sl ot 200CelA 287 A F
o= T o] 135mgh 7P Wel Fasig]e
o, YRl Aegzt & )7} glo]l BF 2.25-2.65
mg%2] WHE FAEE occol M E 200ce] Ao}
T Aol E Holx] wskem A 6d F FAHe L
water= 2+2b 175 mg%. 1.87 mg%A L, YHA= 244
~2.89 mg%2] WEE 743 cH(Table 5).

Az 2o WsLE ¥ 02% L-cysteinee] 20°Cel]
A AA 2 Felli= 6.53X10°CFU/MmL, 0°C 4 64
FollE 470X 10°CFUMLE =+& 22T vis} vl
= FH el 71 Al

HAL oY 2okt Puntez FAEAS 99y
T g7l WEol sholu} BoF, gk Fo Fale] 8
g ARZ qlAEe] glul. webr IHeale AL S
Aoz g o AHAH, BsA, 3], AA4 7
X 5 7} Bolol o] AAEgo 1 AAE Table
6ol Helligie. ol 2%d wlg)l 2 zlolE Holx]
WM AAF- o A, Frledl YeiME A
W Z zlolr) gisdeh ohet & Hel] 9leiME 02% L-
cysteineo] (°Coll A= 6.50, 20°Coll M= 64002 713k
2 MFIEE WY AAY 73X ME 1% NaCl
o] (°CellA 6.20, 20°CoAlM 61008 B2 HIEE 1}
epfiglel. 02% L-cysteine®] 745 9] TollMe= H& 7]
25E B9ou A 7ExelM Hgr)l FE o
fre olvt: $£4 42 Fv|E 7] wEole} Hnte
ok meb dAH 715 E ddgdel] gleirE sho
71 F83 ARe 44 2 Qo

ZHs®It
Table 6. Effect of various treatments on sensory quality of ‘Shingo’ pear slices packed in ceramic film” during storage
Storage life Overall . . 3 ..
Treatment (days) acceptability Appearance Crispness Juiciness Flavor

After 2 days storage at 200°C

Untreated 1 4.50+0.85 4.00+0.67 5.80+0.79 6.50+0.53 6.001+0.82

Water 1 470+0.67 4.40x0.97 5.90+0.88 6.90+0.99 6.0010.67

1% NaCl 2 6.10+0.74 6.00:+1.07 6.001:0.82 6.60+1.35 6.30£0.82

0.2% L-cysteine 2 5.60+0.52 6.40x .07 6.30x1.06 6.70%1.06 5901074

1% CaCl, 1.5 5.50+0.53 4.80+0.79 6.20:0.79 6.60+0.84 6.20+0.92

1% Calcium lactate 1.5 520+1.62 4.70+0.95 6.10+0.88 6.50£0.71 6.10£0.74
After 6 days storage at 0°C

Untreated 3 5.1040.57 4.50£0.53 6.00 = 0.67 6.70 £0.67 6.00x0.67

Water 35 5.6010.84 4.60+0.70 6.00 £ 0.67 6.80+0.63 6.20+1.03

1% NaCl 6 6.20+£0.79 6.20+0.79 6.10+0.88 6.80%1.14 6.40+0.97

0.2% L-cysteine 6 59010.74 6.50+0.85 6.301.06 6.70+0.67 5901+0.74

1% CaCl, 5 570+0.82 5.00+0.67 6.40+0.70 6.10+0.88 6.10£0.88

1% Calcium actate 4 5401052 470095 6.00:0.94 6.00£0.82 6.10£0.99

"Film thickness: 60 {m
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