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Domestic Grape and Fruit Stem
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Abstract

Trans-resveratrol, one of the functional components of grape fruit stem, has been known for its many pharmacolog-
ical effects. In this study, pilot scale (1,000 kg) fermentation of domestic grape and fruit stem was carried out and
fermented material containing high levels of trans-resveratrol (3.28 mg/L) and polyphenols (3.23 g/L) was obtained.
Optimal concentration condition was investigated for development of manufacturing process of functional food and
food additive. In case that concentration of the fermented material was carried out under 20 torr vacuum pressure,
at 40°C and for 2 hours, the loss of trans-resveratrol was minimized and percentage of residual resveratrol was
87.8%. In order to elucidate safety of the concentrated material, oral toxicity (single-dose and two-week repeated,
5,000 mg/kg BW) in rat and genotoxicity (bacterial reverse mutation, micronucleus, chromosome aberration) were
tested. The concentrated material showed no toxicity and could be used as functional food and food additive.
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2 Fd 61%°1U3L trans-resveratrol 2 polyphenol &3-2 == = &gl
Z}z} 3.28 mg/L, 3.23 g/Lo] A tH(Table 1). g 2&E 1 Lo thal rotary evaporatorE A} 3}od

Table 1. Pilot scale fermentation of domestic grape and fruit stem

Raw material (kg) Fermented material (kg) Yield (%) Resveratrol (mg/L) Total polyphenol (g/L)
1,000 610 61 3.28 323

Table 2. Effects of vacuum pressure and temperature on resveratrol content during concentration process of the fermented material

Vacuum pressure (Torr)  Temperature (°C) Time (hr) Concentraion ratio?  Resveratrol (mg/L) Yield (%)?

0.00 1.00 3.28 100

0.50 1.48 4.70 96.8

40 1.00 2.09 6.33 92.5
1.50 5.95 174 89.9

2.00 21.70 62.5 87.8

20 0.00 1.00 3.28 100
50 0.50 1.16 3.46 90.9
1.00 4.72 11.8 76.5

1.50 26.3 50.3 58.3

0.00 1.00 3.82 100

60 0.50 1.96 4.64 722
1.00 12.5 20.4 49.9

0.00 1.00 3.28 100

0.50 1.20 4.01 102

40 1.00 1.58 498 96.1
1.50 2.05 6.11 90.8

2.00 3.16 8.78 84.7

0.00 1.00 3.28 100

0.50 127 3.58 86.0

50 50 1.00 1.76 4.65 82.1
1.50 3.03 7.19 80.5

2.00 6.80 10.7 71.6

0.00 1.00 3.28 100

0.50 1.56 3.70 72.3

60 1.00 2.79 442 48.3
1.50 11.5 13.4 35.5

2.00 27.0 20.5 23.1

0.00 1.00 3.28 100

0.50 1.09 3.58 100

40 1.00 1.18 3.61 93.3
1.50 1.40 4.01 87.3

2.00 1.88 5.02 81.1

0.00 1.00 3.28 100

0.50 1.16 3.38 88.9

80 50 1.00 1.28 345 82.1
1.50 1.76 4.42 76.5

2.00 2.70 5.56 62.8

0.00 1.00 3.28 100

0.50 1.35 3.53 79.8

60 1.00 1.65 343 63.3
1.50 2.62 4.76 55.4

2.00 6.33 8.70 419

1) Concentration ratio : Amout of initial sample= 1,000 g/Amount of concentrate (g)
2) Yield (%) : {Resveratrol (mg/L)/(Initial resveratrol=3.28 mg/L X Concentration ratio) } X 100
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Fig. 1. Changes of trans-resveratrol (A) and concentration ratio (B) of the fermented material during evaporation under 20 torr

vacuum pressure at various temperatures.

Residual resveratrol (%) : {Resveratrol (mg/L)/(Initial resveratrol=3.28 mg/L X Concentration ratio) } x 100
Concentration ratio : Amout of initial sample=1,000 g/Amount of concentrate (g)
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Fig. 2. Changes of trans-resveratrol (A) and concentration ratio (B) of the fermented material during evaporation under 50 torr

vacuum pressure at various temperatures.

The definition of residual resveratrol (%) and concentration ratio were the same as description in Fig. 1.
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Fig. 3. Changes of frans-resveratrol (A) and concentration ratio (B) of the fermented material during evaporation under 80 torr

vacuum pressure at various temperatures.

The definition of residual resveratrol (%) and concentration ratio were the same as description in Fig. 1.
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Table 3. Pilot scale concentration of the fermented material

Initial fermented material (kg) 200
Initial temperature (°C) 9.6 0.8
Elevation time to 40°C (min) 293 +295
Evaporation time (hr) 1.5
Concentrate (kg) 9.68 + 0.42
Concentration ratio 20.7 +0.87
Residual resveratrol (%) 74.3 £ 2.58
Final resveratrol content (mg/L) 50.3 £ 3.60
Final polyphenol content (g/L) 49.7 +4.28
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