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Quality Characteristics of Grape Suspensions Using Protopectinase

Dong-Ho Kim
Institute of Industry-Academy Collaboration, Seowon University

Abstract

This study was conducted to investigate the changes of macerating properties from grape suspensions for
which both were treated with protopectinase(PPase) and mechanical maceration stored at 4C for 28 days.
Changes of macerating properties such as pH, total acidity, color, total polyphenol and antioxidant activity
of suspensions after enzymatic hydrolysis were determined before and after heating, and microscopic
observation made on suspensions containing single cells. With the PPase, grapes were enzymatically
macerated to separate cells to primary cell wall without damage. Also, the changes of macerating properties
in grape suspension treated with PPase and after heat treatment at 80°C for 30 min were more stable than
those of mechanical maceration, indicating the thermal stability. Thus, the PPase treatment for grapes could
be a better choice for preparing highly valuable and functional processed food as well as for prolonging
preservation periods.
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(a) (b)

(a) mechanically macerated with a homogenizer, (b) treated with PPase

<Fig. 1> Microphotographs of grape suspensions (%200)
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<Table 1> The changes of pH in grape suspensions treated with protopectinase and mechanical maceration

stored at 4T
Storage period Without heating After heating”

(days) MH" PPasc” MH PPase
0 3.65+0.09 3.65+0.09 ° 3.72+0.09 3.72+0.09 *
7 3.54+021 ° 3.53£0.12 ™ 3.73+0.04 ° 3.6240.04 ®
14 3394031 3.3120.19° 3.62+0.04 ™ 3.63+0.02 ®
21 3.16+0.07 ° 3.35+0.16 ° 3.63£0.04 3.63£0.06 ®
28 3.14+0.09 ° 3.3540.08 ° 3.58+0.06 © 3.54+0.03 °

F-value 482 3.80° 4.08 4.48'

UMH: mechanically macerated with homogenizer in grape suspensions.

YPPase: treated with protopectinase in grape suspensions.

Ya,b,c: means with the same letter in each column are not significantly different from each other at 5% level
YAfter heating: treated with heating at 80°C for 30min.

" significant at p<0.05
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<Table 2> The changes of total acidity in grape suspensions treated with PPase and mechanical maceration

stored at 4C
(%)
Storage period Without heating After heating

(days) MH" PPasc” MH PPase

0 1.02+0.06 < 1.0240.06 ° 1.30+0.05 ° 1.30+0.05 ™

7 1.21+0.03 ° 1.06+0.04 ™ 1.36+0.02 * 1.2740.01 ©

14 1.18+0.04 ° 1.13+0.05 ° 1.3540.01 ° 1.2940.01 ™

21 1.28+0.07 ® 1.26+0.05 * 1.35+0.01 * 1.3240.01 ®

28 1.33+0.05 ° 1.25+0.03 1.37+0.02 * 1.33+0.01 °*
F-value 16.07°" 1529 3.53" 3.79"

YMH: mechanically macerated with homogenizer in grape suspensions.

YPPase: treated with protopectinase in grape suspensions.

3):sl,b,c: means with the same letter in each column are not significantly different from each other at 5% level

™. significant at p<0.05, p<0.001, respectively.
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ZIAAZ Tl A 149, GAEX 2] o= DH et al.(2003)9F 22 73S YR
A7 210] 77 sfedof AEFEe] 6.00]F o2 1}

ERfiolem o]gidt A= AEFe] 0-0.55 F Al 4. & ZC|Hi=s g=ol Bigt
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{Table 3> The changes of color in grape suspensions treated with PPase and mechanical maceration stored
at 4C

Storage Without heating After heating

Treatment period LD a b AE L a b AE
(days)

0 47.56+1.82% 3435+1.51¢ 20.724046° 0  17.39+0.92° 44.6243.76° 23.29+1.46° 0
7 4220+£1.75° 37.47+1.07°% 22.9840.14% 6.60 16.09£0.72% 47.96+1.50™ 24.43£1.05° 3.76
14 42.0042.67° 39.0742.03™ 22.82+41.02° 7.59 16.61+1.56" 49.66+1.58" 25.39+0.99" 5.52

2)
MH 21 39.4042.47° 42.08+44.16° 24.11£0.52™ 11.74 14.100.95% 51.71+2.10° 26.07+1.22° 830
28 38.64+1.69° 46.43+0.77% 24.85£0.79° 15.57 13.15£1.56° 51.88+3.04® 2827+1.12° 9.7
F-value 820" 12.50"" 17.00”" 6.62" 417 1167
0 47.56+1.82° 3435+1.51° 20.724046° 0 17.39+0.92° 44.6243.76° 23.29+1.46° 0
7 46.18£1.26™ 37.64+0.49° 20.68+021° 3.57 16.83£0.83" 45.63£0.24° 27.39+1.14™ 426
ppae? 14 47.6542.45° 36.18+1.50™ 21.76+0.56™ 2.11 15.80+0.45" 47.1740.32% 28.07+1.79™ 5.65

21 43.971.56° 37.22+1.33% 22.29+40.99° 4.86 15.09+0.15% 47.27+0.13% 27.22+0.97° 527
28 43.46+0.84° 38.15+0.40° 22.40+0.74 584 14.54+1.71° 49.45+024" 30384091  9.04

Fvalue  4.14° 5.09" 4.92" 447 353 7.54"

L lightness, a: redness/greenness, b: yellowness/blueness, AE: color difference.

?MH: mechanically macerated with homogenizer in grape suspensions.

3)PPase treated with protopectinase in grape suspensions.

abc means with the same letter in each column are not significantly different from each other at 5% level

, ™" significant at p<0.05, p<0.01, p<0.001, respectively.
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{Table 4> The changes of polyphenol concentration in grape suspensions treated with PPase and mechanical

maceration stored at 4T

(Unit: mg/mL)
Storage period Without heating After heating

days MH" PPase” MH PPase
(days)

0 1.09+0.02 ™ 1.09+0.02 © 0.63+0.03 ° 0.63+0.03 *

7 1.1240.01 ° 1.1140.01 ™ 0.60+0.01 ™ 0.63+0.01 *

14 1.09+0.03 ® 1.11£0.01 ™ 0.59+0.01 ° 0.60+0.03 ™

21 1.07+0.03 ° 1.14+0.04 ® 0.57+0.03 ° 0.59+0.04

28 1.03+0.01 © 1.17+0.01 * 0.59+0.01 ° 0.56+0.01 °

F-value 8.11" 3.83" 391"

UMH: mechanically macerated with homogenizer in grape suspensions.

JPPase: treated with protopectinase in grape suspensions.

Yab,c: means with the same letter in each column are not significantly different from each other at 5% level

™ significant at p<0.05, p<0.01 respectively.
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<Table 5> The changes of DPPH radical scavenging activity in grape suspensions treated with PPase and

mechanical maceration stored at 4T

(%)
Storage period Without heating After heating

(days) MH" PPase” MH PPase

0 56.09+2.06 56.094+2.06 * 50.6242.34 ° 50.6242.34 °

7 52994251 ™ 50.74+0.37 ° 50.1342.02 ™ 50.05+1.60 °

14 50.01£2.26 ° 50.59+1.25 ° 46.02£2.51 ° 47444123 ©

21 42.80+1.83 © 49.6342.07 ° 41.22£1.70 © 46.45+1.21°

28 42754253 ° 48524135 ° 37244323 ° 4557+1.97 °
F-value 2139 10.64™ 17.14™ 496

UMH: mechanically macerated with homogenizer in grape suspensions.

JPPase: treated with protopectinase in grape suspensions.

Yab,c: means with the same letter in each column are not significantly different from each other at 5% level

* kx

, significant at p<0.05, p<0.01, p<0.001, respectively.
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