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Abstract

The effect of irradiation or heat treatment either alone or in combination on the shelf-life of mixed mountain edible
hetb drinks (MMEHD) was investigated during storage. The MMEHD made from fresh Spuriopinella bracycarpar,
Ligularia fischeri and Aster scaber was gamma -imradiated at doses of 0.1 kGy to 1 kGy. Microbial population, color
change, vitamin C content, and sensory quality were evaluated during storage at 4, 25 and 350C. Heated MMEHD
induced the growth of total counts, mold and yeast as compared to the non-heated MMEHD. While some reduction in
the microbial growth was observed in 1kGy-irradiated groups of both with or without heating. In both groups, L and
b values decreased, but a value increased during storage. Also, heating drinks showed increased L and b values and
reduced a value, compared to the non-heating drinks. Non-heated drinks showed 82% loss of vitamin C, whereas 25%
loss of vitamin C was occurred in the imadiated drinks during storage at 40C for 4days. In the meanwhile,
non-irradiated heating drinks showed 99% loss of vitamin C, but irradiated heating drinks showed 58-65% reduction of
vitamin C. Non-irradiated drinks without heating showed more bright color than irradiated ones, but irradiated drinks
showed more enhanced brightness during storage. Also, irradiated drinks showed better falvor, sensory quality, and
overall acceptability than non-irradiated drinks.
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Table 1. Mixed ratio of mountain edible herb berverage

Materials ratio(%)
Spuriopinella bracycarpar juice 70
Ligularia fischeri juice 10
Aster scaber juice 10
Vitamin C 0.01
Liquid fructose 0.05
Pear concentrate 6
Lemon concentrate 15
Ume flavor 0.6
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Table 2. Changes in total microorganisms of irradiated berverage before and after heating at 60C for 30 min
and only heating at 80°C for 30 min from mixture of mountain edible herbs during storage at 25C

(unit: CFU/mL)
Storage time (month)
Sample type Dose(kGy) Total counts Yeast and Mold
0 1 2 3 0 1 2 3

0.0 100 15%10° 44x100 3 x10* 0 28%x10° 70x10°0 21x10°
Before heating 0.1 100 1 x 10‘1 35x% 10: 5 X 10‘: 0 20X 10f 35x% 103 12 1of
05 50  14x10° 29x10°  3.0x10 0 17X107  49%x10°  93x10°
1.0 50 gs5x10° 15x10' 27x10' 0 10X10°  27x100  7.1x10°
0.0 200 30x10° 49x10° 28x10° 0 67x10° 53x10°  35x10'
Afiter heatin: 0.1 80  25x10° 33x10° 24x10 0 40x10° 69x10° 91x10°
8 05 90 17x10° 92x10° 63x10° 0 39%10°  52x10°  33x10°
1.0 100 63x10° 70x10° 3.8x10° 0 60x10° 26x10° 38x10°
80°C for 30 min 0.0 10 75x10° 70x10°  34x10° 0 15x10°  51x100 30x10°
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Table 3. Changes in total microorganisms of irradiated berverage before and after heating at 60°C for 30 min
and only heating at 80°C for 30 min from mixture of mountain edible herbs during storage at 35C

(unit: CFU/mL)

Storage time(week)

Sample type Dose(kGy) Total counts Yeast and Mold
0 1 3 5 0 1 3 5
0.0 100 15%10°  40x10° 71%x10° 0 1.0x10°  30x10°  4.8x10°
Before heatin 0.1 100 12%10*  30x100  45x%10° 0 5010 15x10°  3.0x10°
8 05 5  10x10° 20x10° 18x10° 0 5010 10X 1.8x10°
10 50  10x10° 20x10° 50x10° 0 50x10  10Xx10° 12x10°
00 200 60X10° 25%x10°0  54x10° 0 30x10°  32x10°  95x10°
After heatin. 0.1 80 40X 10f 14x10°0  18x10° 0 15X10°0  25%x10°  21x10°
2 05 90  25x10° 61x10'° 23x10° 0 10X100  18X10°  1.8x10°
1.0 100 22x10°  42x10°  12x10° 0 50X10  30x10  11x10°
80°C for 30 min 00 10 25x10 20x10° 15x%10° 0 1.0X10°  10x10 1.0x10°
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Table 4. Changes in L, a, and b values of irradiated beverage before and after heating at 60°C for 30 min and
only heating at 80°C for 30 min from mixture of mountain edible herbs during storage at 25°C

Storage time (month)

Sample type Dose(kGy) 0 1 2 3
L a b L a b L b L a b
0.0 129 74 200 102 76 189 96 80 184 85 80 178
Before heatin 0.1 122 75 191 112 76 185 102 76 181 90 78 170
g 05 138 58 215 119 69 202 110 73 191 105 80 188
1.0 130 73 200 102 82 197 97 89 195 85 90 190
0.0 29 54 261 219 62 260 210 67 258 193 73 245
After heating 0.1 188 48 243 161 56 232 159 62 229 151 70 261
05 236 51 260 203 54 248 201 59 243 194 71 240
1.0 301 48 278 180 50 267 172 60 257 168 68 241
80°C for 30 min 0.0 49.9 14 23 374 33 252 358 49 249 331 52 239
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Table 5. Changes in L, a, and b values of irradiated beverage before and after heating at 60°C for 30 min and
only heating at 80°C for 30 min from mixture of mountain edible herbs during storage at 35C

Storage time(week)

Sample type Dose(kGy) 0 1 2 3

L a b L a b L a b L a b

00 151 75 233 123 179 195 62 83 181 50 89 166

Before heatin 01 137 76 215 143 79 222 94 80 213 76 85 181
ating 05 150 73 247 180 78 268 144 80 251 135 82 229

10 11 71 180 149 75 231 110 81 206 78 84 183

00 194 56 256 237 63 271 172 67 250 142 70 120

After heati 01 27 50 269 240 60 267 197 62 252 170 70 245
et heating 05 355 52 263 24 59 266 169 60 225 160 63 219

10 354 45 302 236 59 213 173 63 272 151 65 252

80°C for 30 min 00 337 23 253 236 21 252 203 34 238 167 34 225
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Fig. 1. Changes in total ascorbic acid content in irradiated
mixed mountain edible herb drinks during storage at 4°C.
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Fig. 2. Changes in total ascorbic acid content in irradiated
mixed mountain edible herb drinks during storage at 4°C.
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Table 6. Effect of heat and irradiation either alone
or in combination on sensory quality of
mixed mountain edible herb beverage
during storage at 4°C

Storage period (day)
Dose Color Aroma Likeness  Sourness
0 4 8 0 4 8 04 80 4 8

0 kGy 55 48 44 44 40 34 43 46 40 10 1.0 1.0
05 kGy 47 50 44 49 58 38 50 52 36 10 1.0 10
1 kGy 44 56 48 46 58 44 48 52 42 10 1.0 10
3 kGy 48 56 4.6 50 56 44 56 54 44 10 1.0 10
5 kGy 45 54 44 50 54 42 51 52 48 1.6 14 10
60°C+05 kGy 4.0 4.6 40 47 54 44 37 46 44 22 20 20
60T+1 kGy 44 48 46 43 50 44 44 48 44 24 20 20
60°C+3 kGy 38 48 42 38 4.6 46 38 44 44 24 20 20
60C+5 kGy 3.6 40 4.6 38 44 46 32 4.6 48 26 20 2.0

Table 7. Effect of heat and irradiation either alone
or in combination on sensory quality of
mixed mountain edible herb beverage
during storage at 35°C

Storage period (day)
Dose Color Aroma Likeness  Sourness
0 4 8 0 4 8 0 4 8 0 4 8

0 kGy 5544 32 443628 433622101010
05 kGy 47 44 44 49 46 38 50 46 44 10 10 10
1 kGy 44 50 46 46 56 52 48 56 52 10 1.0 10
3 kGy 48 48 4.6 50 52 50 56 52 54 10 1.0 10
5 kGy 45 56 48 50 54 48 51 54 48 1.6 14 10
60T+0.5 kGy 4.0 38 32 47 40 34 37 40 38 22 20 20
60°C+1 kGy 44 38 36 43 34 36 44 34 3824 20 20
60°T+3 kGy 38 3.6 36 38 32 3.6 3.8 32 38 24 20 20
60°C+5 kGy 3.6 34 40 38 34 34 32 34 36 26 20 20
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