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Quality Changes of Jujube Wine by Hydrostatic Pressure
and Freezing Treatment during Storage
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ZDept. of Food Science and Technology, Chungbuk National University, Chungbuk 361-763, Korea

Abstract

Jujube wine was treated with hydrostatic pressure (500 MPa, 5 min) or freezing (-20°C, 3 days and thawed
20°C, 4 hr) and their microbial counts, physicochemical properties, and sensory characteristics were investigated
during storage at 35°C for 60 days. Microorganisms in pressure-treated jujube wine were not detected during
the whole period and chemical compositions as well as color were slightly changed. Sensory quality was
significantly preserved until 20 days without increasing sweet aroma and taste. In freezing-treated wine,
bacterial counts were decreased after 10 days and remained below 10 CFU/mL while lactic acid bacteria and
yeast were not detected. Changes of chemical composition were smaller than those of the untreated wine but
bigger than those of the pressure-treated or heat-treated wine. Instrumental color was changed after 10~20
days resulting from the increase of L value and the reduction of a value. Sensory quality was significantly
similar with the fresh wine for 10 days, suggesting that pressure treatment would be the most effective
sterilization method to improve the shelf life of jujube wine whereas freezing treatment would be insufficient.
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Fig. 1. Changes in microbial counts of jujube wines sterilized
by different methods during storage at 35°C for 60 days. (a)
yeast, (b) aerobic total bacteria, (c) aerobic lactic acid bacteria,
(d) anaerobic total bacteria, (e) anaerobic lactic acid bacteria. 4:
untreated, Il high pressured at 500 MPa, 5 min, A: frozen at
-20°C, 3 days and thawed at 20°C, 4 hr, x: heated at 63°C, 10
min, @: commercial product.
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Fig. 2. Changes in pH of jujube wines sterilized by different
methods during storage at 35°C for 60 days. : untreated, W:
high pressured at 500 MPa, 5 min, A: frozen at -20°C, 3 days
and thawed at 20°C, 4 hr, x: heated at 63°C, 10 min, @: commercial
product. "p<0.05.
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Fig. 3. Changes in acidity of jujube wines sterilized by dif-
ferent methods during storage at 35°C for 60 days. 4: un-
treated, W high pressured at 500 MPa, 5 min, A: frozen at —20°C,
3 days and thawed at 20°C, 4 hr, x: heated at 63°C, 10 min, @:
commercial product. “p<0.05.
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Fig. 4. Changes in reducing sugar of jujube wines sterilized
by different methods during storage at 35°C for 60 days. #:
untreated, B high pressured at 500 MPa, 5 min, A! frozen at
-20°C, 3 days and thawed at 20°C, 4 hr, x: heated at 63°C, 10
min, @: commercial product.
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Fig. 5. Changes in amino acidity of jujube wines sterilized
by different methods during storage at 35°C for 60 days. #:
untreated, W high pressured at 500 MPa, 5 min, A:! frozen at
-20°C, 3 days and thawed at 20°C, 4 hr, x: heated at 63°C, 10
min, @ commercial product. "p<0.05.
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Fig. 6. Changes in ethanol content of jujube wines sterilized
by different methods during storage at 35°C for 60 days. #:
untreated, B high pressured at 500 MPa, 5 min, A! frozen at
-20°C, 3 days and thawed at 20°C, 4 hr, x: heated at 63°C, 10
min, @ commercial product. "p<0.05.
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Table 1. Changes in sensory characteristics of jujube wines sterilized by different methods during storage at 35°C for 60
days

Time (days)

1

Property Samples 0 0 2 0 &0
Fresh 5.00? 5.00° 5.00° 5.00° N55.00°
Untreated 5.00 5.30° 5.74 5.62"° 7.25"
Color Pressgre treatment 5'31‘1& 5.38‘; 570: 5.73:; 8.50‘?
Freezing treatment 4.58° 5.48 5.33 5.84 6.75°
Heat treatment 4237 553" 5.35" 5.36" 7.25"
Commercial product 6.13° 6.60° 6.43" 6.80% 7.25°
Fresh 5.00° 5.00™ N55.00° 5.00° N55.00"
Untreated 5.00° 413 6.25% 5.50™ 6.20°
Sweet Pressure treatment 476" 5.43" 5.31° 6.38% 7.80°
aroma Freezing treatment 492 5.81% 5.88" 6.38" 7.00°
Heat treatment 5.00° 571%™ 5.75% 5.88™ 7.60°
Commercial product 6.53" 7.00% 6.88* 6.88° 6.60¢
Fresh 5.00 NS5 007 NS5.00° NS5.00° NS5.00°
Untreated 5.00° 5.25° 4.75° 475 4.80°
Sour Pressure treatment 4.87* 5.36% 4.13° 450% 3.00°¢
aroma Freezing treatment 5.08" 456" 5.00° 3.88° 4.40°
Heat treatment 5.26 457 463 4.38" 250"
Commercial product 441%™ 3.88" 375 3.88" 3.50¢
Fresh 5.00° 5.00° NS5.00% 5.00° N55.00°
Untreated 5.00° 463" 495" 5.88™ 5.00°
Sweet Pressure treatment 492" 557" 478 5.75™ 6.40"
taste Freezing treatment 484° 5.75% 5.81% 6.38" 5.60°
Heat treatment 468 5.36" 5.58% 6.13" 5.80°
Commercial product 6.58" 6.88" 6.13% 7.00° 5.80"
Fresh 5.00™ NS5,00% NS5.00° 5.00™ NS5.00°
Untreated 5.00% 5.25% 4.86 6.25" 6.40°%
Sour Pressure treatment 5.54% 5.50* 5.43? 5.88% 4.30¢
taste Freezing treatment 5.19™ 4.75% 5.43" 4.88" 5.10°
Heat treatment 487 4.14™ 488" 5.25" 4.90"
Commercial product 4.49° 3.94° 4.63° 4.63° 5.10"
Fresh 5.00 5.00° 5.00° 55,00 N55,00°
Untreated 5.00" 478" 417° 477 375"
Overall Pressure treatment 4.76° 470 430 4.65° 3.004
quality Freezing treatment 443" 477 407 4.85° 3.25°
Heat treatment 3.35° 417" 4.06 481° 2.75°
Commercial product 323" 3.32° 3.92° 430" 3.25°

1)Fresh, untreated jujube wine stored at refrigerator; untreated, untreated jujube wine stored at 35°C; pressure treatment, pressured
at 500 MPa for 5 min; freezing treatment, frozen at 20°C for 3 days and thawed at 20°C for 4 hr; heat treatment, heated at
63°C for 10 min.

YMeans in the same column not followed by the same letter are significantly different (p<0.05). NS: not significant.
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