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Color and Texture Changes of Dried Apple Slab After
Supercritical Carbon Dioxide Pretreatment

FSlERA MAE[of mE = AfZEE 9

ojg"- ojag”

Bo-Su Lee' and Won-Young Lee®
Unigen, Inc, Chungnam 330-863, Korea

—5].—__["— A) 32

fol

ZDept. of Food Engineering, Kyungpook National University, Gyeongbuk 742-711, Korea

Abstract

o okr} 5} 3] %]

DOIL: 10.3746/jk{n.2010.39.7.1018

This study was conducted to investigate quality changes of apple slab after pretreating with supercritical
COs. L, a, b and color difference values were little changed at increasing temperature and pressure. Polyphenol
oxidase was inhibited according to increment of supercritical CO2 temperature and pressure. Springiness and
hardness were increased at increasing pressure and temperature condition of pretreatment but hardness showed
lower value than untreatment. The texture like sponge of dried apple slab was probably due to channels which

were made during penetration and release of carbon dioxide.
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Fig. 1. Schematic flow diagram of supercritical fluid pre-
treatment system for drying. @: liquid carbon flow dioxide cyl-
inder, ®: cooling circulator, O®®®: stop valve, ©: CO; pump
with cooling jacket, ®: heating jacket, @: extraction vessel, (D:
back-pressure regulator.
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Table 1. Changes of color values in dried apple according to

o|H S .

3Rt

supercritical CO: pretreatment conditions

Drying time

Sample”
ampie 0 30 60 90 120 150 180 210
L 81.29"? 85.50 85.70 85.20 83.40 80.30 76.00 76.70°
Control a -3.66" -350 -3.14 -3.06 -151 0.10 1.08 1.00%
b 20.10" 21.60 24.94 25.81 26.38 2891 29.70 28.602
L 82.45° 75.94 70.23 72.32 72.46 73.54 71.92 71.86¢
35-15 a -3.6" ~3.49 -2.63 -0.82 155 2.86 4.60 4.64°
b 21.30° 26.20 2751 30.95 33.11 31.84 30.56 29.24"
L 78.75! 7477 65.86 66.88 67.55 68.90 67.63 67.11"
35-20 a ~4.008 -3.28 0.38 3.85 423 5.33 6.32 5.99°
b 20.70F 26.01 27.82 30.65 30.33 31.15 30.06 29.06°
L 81.43° 73.50 72.69 7331 73.16 73.94 7356 73.50"
35-25 a -3.744 -2.63 -0.18 2.55 3.38 357 3.82 5.281
b 20.301 27.96 29.01 31.20 30.41 2876 28.24 30.12°
L 82.47" 78.64 72.17 7358 74.00 72.60 72.60 73.50"
45-15 a -4.21® -5.49 -5.02 -4.07 -36 -0.64 2.79 258"
b 20.00' 23.70 2451 26.48 32,57 31.86 31.25 30.20°
L 80.51° 76.07 68.77 55.71 58.21 58.92 60.00 58.55"
45-20 a -3.55* -2.52 1.05 418 49 597 5.46 5.69°
b 20.60" 27.00 26.65 2756 2751 30.68 30.79 31.99°
L 82.46" 81.97 79.04 79.95 7855 76.40 76.00 76.30"
45-25 a -4.35 -4.86 -4.34 -2.50 -1.50 -0.78 0.23 0.40'
b 20.40" 27.80 30.00 31.40 21.10 31.17 30.70 30.30°
L 79.90 71.12 64.70 63.90 65.83 62.82 65.38 61.61™
55-15 a ~3.42 0.08 1.21 454 6.93 7.56 7.81 7.98
b 25.54" 35.17 40.06 4418 43.24 45.14 4333 46.15%
L 81.70 30.38 74.43 75.24 77.31 76.80 72.34 72.60°
55-20 a -3.89'™ -6.66 -6.46 -5.18 -4.02 -1.63 -0.05 0.77"
b 20.00" 26.40 30.00 31.70 34.00 35.10 34.00 35.50"
L 81.61" 79.52 7750 76.16 78.69 78.30 78.62 79.50°
55-25 a -4.08™ -6.66 -6.62 -5.98 -3.00 0.27 0.69 0.52!
b 24.50' 33.58 36.79 39.14 3871 35.94 35.18 34.72°

YControl: untreated; 35-15: 35°C, 15 MPa; 35-20: 35°C, 20 MPa; 35-25: 35°C, 25 MPa; 45-15: 45°C, 15 MPa; 45-20: 45°C, 20 MPa;
45-25: 45°C, 25 MPa; 55-15: 55°C, 15 MPa; 55-20: 55°C, 20 MPa; 55-25: 55°C, 25 MPa.
“))Average (N=3). Means with different superscripts in each column are significantly different at p<0.05 by Duncan’s multiple range

test.
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Fig. 2. Changes of color difference in dried apple according
to supercritical CO: pretreatment conditions. Refer to Table 1.
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Fig. 3. Changes of browness in dried apple according to su-
percritical CO2 pretreatment conditions. Refer to Table 1.
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Fig. 4. Inhibition effect of supercritical CO2 pretreatment on
the activity of polyphenol oxidase. Samples are the same as
in Table 1. *"Means with different superscripts on the bars are
significantly different at p<0.05 by Duncan’s multiple range test.
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£3l= FA 9 Aol agingS F31e] dojd 4 A
8} (12,13). Eskin(14)& PPO7} Al &o] ulol &2, Mo,
2o 93t 7+ B B3 £ A G4 o] Baag =3
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FAE YA 45°C A A2 FelA = A5l Hl5) 3
T 32% 7+28ke] 15 MPadl Al 95 kg/em’Z @& £2&
e 1L, 55°C Mol Ae A 5 vl8) Ha 27%
ZH2=3te] 20 MPaoll A 104 kg/em’e] 35 UehASlCH
2 oldstg s 227 VM5 hardness7t A4 3]
F7kle s ¢ F dok 29A AU FAE T vl
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AFANAN 2P FHANA F-o 22 o] deajitte B
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21% & hardnessE YEI ™, 45°Coll A= 18%, 55°C
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Fig. 5. Texture profile of hardness and springiness after su-
percritical CO» pretreatment conditions before drying. Samples
are the same as in Table 1. “ Means with different superscripts
on the bars are significantly different at p<0.05 by Duncan’s mul-
tiple range test.
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Fig. 6. Texture profile of hardness in dried apple according
to supercritical COz pretreatment conditions. Samples are the
same as in Table 1. *Means with different superscripts on the
bars are significantly different at p<0.05 by Duncan’s multiple
range test.
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