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Abstract

Preparative conditions and characteristics of six-vegetable and fruit juice were studied for the effects
of mixing ratio, heat treatment and addition of sugar, salt and organic acid. The vegetables and fruit
used were carrot(Ct), cabbage(Cg), pear(Pr), cucumber(Cr), celery(Cy) and dongchimi(Di). From the
sensory results of mixing ratio of three of binary mixtures of Cg-Pr(1:3):Ct-Di(1:4):Cr-Cy(3:1), two
ratios of 5.0:2.5:2.5(V-6A) and 6.0:2.0:2.0(V-6B) were suggested optimal for six-vegetable and fruit
juice. Addition of 2% sucrose and 0.3% NaCl improved the preference significantly. The pH 4.0 for
V-6A and pH 35 for V-6B were more prefered when pH was adjusted by citric acid. Heating the
juice at 100C for 100 minutes slightly decreased pH and increased the acidity. Total solids and viscosity
were also decreased by heating. All of those changes were more significant in V-6B than V-6A, probably
due to lower pH. Heating the juice resulted in a slight decrease in L value and an increase in a
and b values. Heating at 100C caused an increase in moldy flavor and a decrease in fresh vegetable
flavor while heating at 80C for 20 minutes changed them little.
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Fig. 1. Schematic diagram for preparation of six-
vegetable and fruit juice
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Table 1. Effect of addition of sugar, NaCl or citric
acid on preference of six-vegetable and fruit juice eva-
luated by ranking test

Table 2. Changes in solids, pH, acidity, reducing sugar
and viscosity of six-vegetable and fruit juice(V-6A)" dur-
ing heating at 80~100°C

V6-AV V6-B?
Sucrose 0.0% 56° 59¢
2.0% 274 27¢
4.0% 34P 38P
6.0% 53° 51°
Sodium chloride 0.0% 34° 35P
0.3% 24* 25°
0.6% 48° 33°
0.9% 55¢ 57¢
Citric acid pH 35 33° 23
pH 40 231 30°
pH 50 37 37°
pH 6.0 A7 50¢

DV-6A: carrot-dongchimi : cabbage-pear : cucumber-celery
=50:25:25
V-6B: carrot-dongchimi : cabbage-pear : cucumber-celery
=6.0:2.0:20

ZebcMean values within column with the same superscript

are not significantly different at the 0.05 level.
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Temperature Heating time (min)

© 0 20 40 60 80 100

Total 80 500 500 500 490 490 490
solids 90 500 500 500 490 490 486
(%) 100 500 500 490 486 481 481
pH 80 400 395 392 391 3.90 390

90 400 395 393 391 390 389
100 400 393 392 390 386 3.85

Acidity 80 49.70 51.00 52.20 52.80 53.38 5340
(m/) 90 49.70 51.20 51.90 52.80 53.30 57.60
100 49.70 51.83 52.20 53.40 57.00 63.50

Viscosity 80 12.80 1160 11.60 11.60 11.60 11.20
(cps) 90 12.80 12.80 12.00 12.00 12.00 11.60
100 12.80 12.00 12.00 11.60 11.60 11.60

UThe vegetable juice(V-6A) was prepared by addition of
2% sucrose and 0.3% NaCl and adjusted to pH 4.0. The
mixing ratio of vegetables refers to Table 1.
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Table 3. Changes in color of six-vegetable and fruit juice(V-6A)" during heating at 80~100°C

Temperature Heating time (min)
X Color
© 0 20 40 60 80 100
80 L 16.78 15.89 15.72 15.69 15.57 15.52
a -0.32 —0.30 —0.29 —0.25 -0.19 —0.19
b +2.34 +2.66 +2.70 +2.76 +2.78 +2.81
90 L 16.78 1591 15.67 15.60 15.53 15.39
a —0.32 —0.28 -0.26 —0.25 -0.19 —0.15
b +2.34 +2.77 +2.79 +2.83 +2.88 +2.89
100 L 16.78 15.45 15.24 1521 15.13 15.10
a —0.32 —-0.23 —-0.18 -0.15 -0.10 —-0.07
b +2.34 +3.03 +3.11 +3.16 +3.60 +3.92

DThe preparative condition of vegetable juice(V-6A) refer to Table 2.
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Table 4. Changes in solids, pH, acidity, reducing sugar
and viscosity of six-vegetable and fruit juice(V-6B)" dur-
ing heating at 80~100°C

Temperature

Heating time (min)

(©) 0 20 40 60 8 100

Total 80 534 534 534 524 524 515
solids 90 534 534 524 524 524 515
(%) 100 534 534 524 524 515 5.05
pH 80 350 344 343 341 338 337

90 350 344 343 340 338 336
100 350 342 340 339 336 333

Acidity 80 81.00 85.20 85.60 8640 94.80 98.82
(mi) 90 81.00 85.20 85.60 8640 94.74 98.40
100 81.00 85.86 86.40 94.80 98.40 102.00

Viscosity 80 12.00 1160 11.60 1160 1160 1120
(cps) 90 1200 1160 1160 1160 1120 11.20
100 1200 1160 11.60 11.20 10.80 10.80

DThe vegetable juice(V-6B) was prepared by addition of
2% sucrose and 0.3% sodium chloride and adjusted to
pH 35. The mixing ratio of vegetables and fruit refers
to Table 1.
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Table 5. Changes in color of six-vegetable and fruit juice(V-6B)” during heating at 80~100°C

Temperature

Heating time (min)

Color

© © 0 20 40 60 80 100
80 L 17.08 16.27 15.98 15.84 15.80 15.73
a —0.36 -0.31 -0.30 —0.23 -0.19 -0.18
b +2.42 +245 +257 +2.56 +2.64 +2.77
90 L 17.08 16.01 1597 15.72 15.65 15.55
a -0.36 —0.29 -0.28 -0.19 —0.18 -0.12
b +2.42 +245 +2.60 +2.68 +2.84 +2.87
100 L 17.08 15.84 15.78 15.55 1546 1541
a —0.36 -0.30 —0.24 -0.13 -0.10 —-0.02
b +2.42 +2.87 +2.89 +2.92 +2.97 +3.02

UThe preparative conditions of vegetable juice(V-6B) refer to Table 4.
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Table 6. Effect of heating time at 80~100°C on sensory quality of six-vegetable and fruit juice(V-6A)

o Temperature Heating time (min)
Characteristics F-value
() 0 20 60 100
Odor moldy 80 5.00° 6.06° 6.40° 6.44° 7.16**+
90 5.00° 6.69° 6.94* 7.06* 3048+
100 5.00¢ 6.69° 6.99° 7.25% 25.92%+*
freshness 80 5.00* 4.00° 4.06° 3.75° 4.38%**
90 5.00% 345° 3.36° 3.32° 10.10***
100 5.00* 3.30° 3.21° 3.05" 12.33***
Taste sourness 80 5.00 5.19 513 4.63 0.29
90 5.00 543 5.75 5.31 091
100 5.00 5.31 4.88 5.31 0.54
moldy 80 5.00° 5.63" 5.75° 6.31* 7.35"**
90 5.00° 5.942 6.00° 6.31° 6.63***
100 5.00° 5.95P 6.16° 6.53* 2.68*
freshness 80 5.00° 4.06° 4.06° 4.00° 7.47%**
90 5.00* 3.56° 3.65° 3.25° 15.75***
100 5.00? 343° 3.19° 3.04° 4.00*
Color yellow 80 5.00° 5.38% 5.69% 6.312 2.76*
90 5.00° 6.06 6.75° 6.25¢ 8.28%**
100 5.00° 6.31° 6.19 7.06* 18.00***
green 80 5.00 5.13 544 594 1.55
90 5.00 531 5.63 5.19 0.69
100 5.00 5.06 5.50 5.38 0.46
Acceptability 80 38° 242 43> 55¢
90 24* 40° 380 62¢
100 25° 35° 45° 55¢

seMean values across rows with the same superscript are not significantly different at the 0.05 level

*Significant at P<0.05
***Significant at P<0.001
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Table 7. Effect of heating time at 80~100°C on sensory quality of six-vegetable and fruit juice(V-6B)

o Temperature Heating time (min)
Characteristics F-value
© 0 20 60 100
Odor moldy 80 5.00°¢ 6.00° 6.06° 6.45° 12.35%**
90 5.00¢ 6.00° 6.26" 6.74° 15.55%**
100 5.00° 6.13° 6.31% 6.69¢ 20.56***
freshness 80 5.00 3.88° 3.63° 355> 5.07%*
90 5.00¢ 3.65° 3.51P 3.36¢ 6.14%**
100 5.00¢ 3.64° 3.61° 3.13¢ 3.23%**
Taste sourness 30 5.00 527 4.90 5.33 0.67
90 5.00 497 531 4.56 0.83
100 5.00 4.88 4.88 544 0.63
moldy 80 5.00° 5.88° 6.00% 6.042 4.18**
90 5.00° 6.06* 6.14% 6.26° 2.98*
100 5.00 6.13° 6.16* 6.38¢ 7.90%**
freshness 80 5.00% 3.81° 3.89° 3.80° 8.47%**
90 5.00¢ 3.62¢ 3.66 3.50° 541**
100 5.00¢ 363 3.53° 344° 8.14%%*
Color yellow 80 5.00°¢ 6.00° 5.63" 6.63" 10.77%%*
90 5.00° 5.50° 5.93° 6.31° 5.66**
100 5.00¢ 6.25° 6.13 6.812 14.12%**
green 80 5.00 444 4.50 4.50 0.37
90 5.00 444 525 5.00 0.77
100 5.00 5.21 543 5.40 0.56
Acceptability 30 24¢ 42° 46° 48"
90 29° 28¢ 45> 54
100 26* 370 43P 54¢

®Mean values across rows with the same superscript are not significantly different at the 0.05 level.
*Significant at P<0.05
***Significant at P<0.001
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