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Study on the Effect of High Hydrostatic Pressure Processing on
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Abstract: Based on the UV spectra analysis of ethanol-water system, the combination of UV spectrophotometry and H-NMR
spectroscopy was used to contrast samples of the ethanol-water system and the freshly brewed Chinese rice wine before and after ultra-high
pressure treatment. The results of these analysis were used to discuss the effect of ultra-high pressure treatment on the association of alcohol and
water in new brewed Chinese rice wine. The UV spectroscopy data showed that ultra-high pressure treatment made the ethanol-water system
strengthen the association between the ethanol and water molecules: The absorption peak value showed the most obvious changes at 300 MPa
for 30 min. Upon combining the data of the NMR spectra, it was seen that the hydroxyl proton displacement o4 of both the alcohol-water
system and new brewed Chinese rice wine increased after ultra-high pressure treatment and moved to a lower field. At the same time, the 6o of
fresh brewed Chinese rice wine was closed-one year after treatment. The results obtained in this study show that ultra-high pressure treatment
had certain reinforcing effects on the alcohol-water association in Chinese rice wine, and was conducive to the aging of Chinese rice wine.
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Table 1 The Effect of different pressures for 20 min on the value of the absorption peaks at 912 nm of the ethanol-water system

FEA HE RRERETEE (V, %/%) 4B H0EE
232 )% ) 5% 10% 15% 20% 25%

W, 0.054246.0002° 0.05566.0002° 0.056326.0001° 0.057946.0003° 0.060926.0003*
W00 20min 0.05296.0003" 0.05630.0002™ 0.05756.0003" 0.064020.0004° 0.06256.0001°
W00 20min 0.052446.0002° 0.05466.0003° 0.057140.0001°  0.057740.0001°  0.0604:40.0002°
W00 20min 0.05080.0005° 0.053326.0001° 0.054520.0002° 0.057026.0002° 0.058740.0002°
W00 20min 0.053740.0003°  0.055940.0002  0.05646.0002* 0.062840.0005° 0.062440.0001°
Wis00.20min 0.057240.0003" 0.0567+).0004° 0.0584:40.0003 0.0630=6.0004° 0.063240.0002°
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Table 2 The effect of different pressures for 20min on the value of the absorption peaks at 972 nm of the ethanol-water system

REAEE REGRE CEE (V, %I%) $9B0k0%E
38R A 5% 10% 15% 20% 25%

W, 0.237940.0004°  0.224840.0002° 0.21010.0001° 0.20506.0002° 0.1960+40,0002°
W00 20min 0.224240.0002°  0.2175#0.0001°  0.2097#0.0004*  0.2022+0.0002° 0.192740.0002"
W00 20min 0.223740.0002  0.211540.0002° 0.20840.0002" 0.20130.0004° 0.188340.0003°
Wa00.20min 0.223440.0004°  0.20980.0003" 0.205540.0002° 0.19960.0003° 0.182140.0004
W.i00.20min 0.229540.0002°  0.22029.0003° 0.20840.0004 0.203440.0003° 0.195840.0005*
Wis00.20min 0.232240.0002° 0.228940.0002' 0.213640.0001° 0.20850.0002f 0.200520.0002°

Table 3 The effect of different time periods with 300 MPa pressure on the value of the absorption peaksat 912 nm of ethanol-water system

7 3 T[EHIEJALEE 300 MPa X ZEF-7K A% 912 nm ALARUAIEAISM0

FRARGE RRERE TBE (V5 %I%) #497B0l08E
AL F2 AT 18] 5% 10% 15% 20% 25%

W, 0.054246.0002° 0.0556:46.0002° 0.056346.0001° 0.057940.0003% 0.0609-46.0003*
Wiago5min 0.053940.0002% 0.055026.0002° 0.05600.0003% 0.05760.0003% 0.060240.0002°
W00 10min 0.05166.0002° 0.0545:4.0003™ 0.05506.0002" 0.05746,0004% 0.0595:46.0002°
W00 20min 0.05086.0005 0.053340.0001 0.054526.0002% 0.05706.0002" 0.0588:6.0002
W00 30min 0.05016.0002° 0.0525:46.0002° 0.0542:4.0003° 0.0565:46.0002° 0.0583:46.0001¢
W00 40min 0.05336.0003" 0.0544:46.0002° 0.5556,0003% 0.05786.0003% 0.0596:46.0002°

% 4 TERTEALIR 300 MPa 3T ZEE-7KIAFR 972 nm SLIRUUIERIFZ
Table 4 The effect of different times with 300 MPa pressure on the value of the absorption peak at 972 nm of ethanol-water system

Ny TENRE TEE (V, %/%) #980ps{E

4L 22 B8] 5% 10% 15% 20% 25%

W 0.2379:.0004% 0.22489.0002* 0.210146.0001% 0.2050).0002% 0.1960=.0002%
Wa005min 0.237740.0002% 0.22090.0002° 0.2098£.0003 0.204420.0002° 0.19490.0001°
Wag020min 0.235640.0002" 0.217246.0003° 0.20879.0002° 0.2021+46.0004° 0.1937+49.0002°
W300,20min 0.2234+40.0004° 0.209820.0003¢ 0.2055).0002° 0.19960.0003¢ 0.182140.0004°
W300,30min 0.221240.0002 0.20740.0003° 0.2042:46.0003 0.198646.0002° 0.18180.0002
W00 40min 0.22624).0004° 0.21786.0006° 0.20890.0002° 0.201140.0001" 0.192440.0004°
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Fig4 The proton spectra after ultra-high pressure treatment
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