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Abstract: Rice with different polishing degrees shows significant differences in nutritional composition. To explore the
effect of rice polishing degree on the flavor quality of enzymatically brewed rice wine, five kinds of rice with different
polishing degrees (0, 10%, 20%, 30%, 40%) were used to brew rice wine by enzymatic fermentation. The changes in rice
wine flavor quality were analyzed from four aspects: physical and chemical indexes, free amino acids mass
concentrations, volatile flavor substances mass concentrations, and sensory evaluation. The results showed that with the
increase in rice polishing degree, the ethanol volume fraction and total saccharide mass concentration in the rice wine
increased, while the amino acid nitrogen mass concentration decreased. The mass concentrations of both free amino acids
and higher alcohols decreased from 1 346.17 mg/L and 4 033 pg/L to 1 063.85 mg/L and 3 119 ng/L, respectively, while
the alcohol-to-ester ratio dropped from 1.24 to 0.98, which contributed to an improved flavor profile of the rice wine. The
mass concentrations of sulfur-containing amino acids methionine and cysteine decreased by 50.8% and 59.3%,
respectively, which helped improve the storage stability and freshness of the rice wine. The mass concentration of

isoamyl acetate increased from 254.19 pg/L to 406.91 pg/L, improving the volatile flavor of the rice wine. Finally,
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sensory evaluation confirmed the above conclusions, revealing that the rice wine brewed from moderately polished rice

exhibited richer floral and fruity aromas, with a smoother taste. In summary, moderately increasing the rice polishing

degree can effectively improve the aroma and taste of rice wine, thereby enhancing its overall flavor quality.

Keywords: enzymatically brewed; rice wine; rice; polishing degree; flavor
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Fig. 1

Changes in nutritional components of rice with different polishing degrees
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Table 1 Basic indicators of rice juice and rice wine prepared from rice with different polishing degrees
e R i s e KRR HIHILRL SR
JF 5 7 # /% JB R /(g/LD o R/ Cg/L) JR IR /(g/L)
0 26.5%0.1° 10 11.4£0.0° 13.2+0.2° 2.28+0.03° 0.27+0.02°
10 27.8+0.1¢ 10 12.10.1¢ 15.3+0.4 2.45+0.06° 0.24+0.01°
20 28.7+0.1° 10 12.5%0.1° 15.9+0.0° 3.03£0.11° 0.19+0.02°
30 29.6+0.1" 11 12.8+0.1° 16.4+0.2° 2.39+0.04° 0.18+0.01°
40 30.1£0.2° 11 13.1£0.1°* 17.8+0.5° 2.67£0.05" 0.16+0.01¢

E R BN R 7 B 30K 22 57 1B 35 (P<0.05) .
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Table 2 Mass concentration of free amino acids in rice wine brewed from rice with different polishing degrees

Iy 3 R e B8 B TR R A VR B /(mg /L)
IT R 2 &= R
0 10% 20% 30% 40%
25 R 26.32+4.62° 24.56+8.53% 21.22+5.25° 17.04+3.41° 15.04+4.44°
RN 71.89+8.80° 58.55+6.70° 57.21+6.10° 56.74+4.80° 59.23+9.20°
vk L %0 49.29+2.51° 52.47+2.51° 49.52+1.68° 43.42+0.82¢ 46.00+1.21°
[k 157.69+7.21° 144.90+4.66° 147.12+6.22° 150.64+8.35 148.31+2.51°
R 36.67+3.42° 30.85+2.86" 27.53£2.21° 21.83+0.95¢ 18.03+1.03°
il & % 76.17+2.54% 70.51+1.31° 72.32+1.52° 74.76+3.42° 79.91+1.42°
HA 22.94+0.93* 22.75+1.01° 20.53+0.84° 17.07£1.21¢ 16.46+1.31°
=R 250.28+4.21° 261.99+6.64° 240.52+8.52° 206.60+3.41° 210.08+2.22°
G R 80.99+7.21° 75.31+8.51% 70.52+4.24° 62.46+6.71¢ 56.10+5.62¢
L A 92.79+3.41° 90.91x4.11° 80.52+1.62° 73.87+2.52¢ 65.75+0.98°¢
TR S R R
R AR 43.65+0.72° 43.50+1.07° 38.52+2.11° 34.74+1.75¢ 26.62+0.77¢
AR 123.08+6.71° 121.85+5.71% 107.52+8.61° 90.95+3.42° 79.83+2.44¢
R 94.93+5.25° 102.58+7.52° 85.25+4.22° 75.91+£6.21¢ 82.32+2.49°
Ti% 2 TR 97.17+4.25 95.50+3.31° 85.43+5.21° 75.34+3.01° 72.58+3.52°
- REHIE 38.62+2.45° 11.61+1.97¢ 19.25+3.52° 16.94+1.22¢ 25.59+0.71°
i3 1A e
EAENIzd 74.05+2.98° 78.51+3.76 69.53+2.47° 58.04+1.45° 58.09+2.97°
Tk R P e =R 9.64+1.15" 7.40+0.98° 5.26+1.42° 4.10+1.15¢ 3.9241.24¢
wit 1 346.17+£12.52° 1293.73+18.85" 1197.77+8.71° 1 080.44+21.67° 1 063.85+24.69¢
AT A [ 2 B ROR 22 7 2 35 (P<0.05) .
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Table 3 Mass concentration of volatile flavor compounds in rice wine brewed from rice with different polishing degrees
2 M X U B /(ng/L A
- - 4 A XU 990 o R R A B /Cg/L) HAEME
0 10% 20% 30% 40% /(ug/L)
Al AR HER T — 8.05+3.29° 4.62+1.75° 42.68+32.32° 5.64+3.95°
A2 1% PETg 1.68+0.06" — 4.80+0.27° — 4.82+0.38° 6.8
A3 L 9-ZE IH TR I 1.60+0.05¢ — 3.86£0.31° 8.75+1.51° 5.48+0.48"
A4 8 T 2.1240.09° — 2.39:+0.26™ — 2.55+0.24" 12.0
A5 50 5 6.22+0.21° 1.09+0.31¢ 2.26+0.39° — 3.63+0.62° 10.0
A6 SR B 27.65+21.37° 5.14+1.20° — 8.31+2.14% 21.27+10.28"
A7 = -4-ZE WG TR LT 13.47+0.07° 1.55+0.48° 4.59+1.54° — 13.41+0.95°
A8 KW 2T 2.83+0.13° — 5.17+0.08" 17.54+8.73" 5.29+0.27° 210.0
A9 T B 10.28+0.81° 13.72+0.58" — 8.52+0.12¢ 8.12+0.21° 377.0
Al0 TR ZE 33.77+0.40° 32.13£0.19° 30.23+0.08" 31.82+0.30° 35.30+£0.97° 0.9
All BT 4.37+0.20° 4.36+0.76" 4.56+0.85" 4.99+0.71° 4.671.91° 0.3
Al2  JRIR TR 4.34+0.12° 5.41+0.61° 4.12+0.21% 4.58+0.62° 3.59+0.30° 1.5
A13  ETR R 4.16+0.09" 2.33+0.04° 1.73+0.32¢ 0.61+0.29° 3.12+0.14° 70.0
Al4  L()-FLMR T 33.45+1.49° 30.03+18.85° 44.13+2.91° 87.68+6.78" 35.68+1.20°
_— Al5  AIE W 5T 2.66+0.62° 3.75+1.51° 5.39+2.43° 37.33+26.78° 5.71+3.74°
[E}
Al6  ZROlE 2.78+0.27° 1.20+0.29¢ 8.78+0.70° 0.59+0.64° 11.33+1.22° 85.0
Al7  CR-2-K L 6.87+0.46° — 11.49+0.12° 6.65+0.36° 7.64+0.33°
A18 LR T 1.86+0.02° 11.03+1.04° 6.53+0.02¢ 9.53+0.51° 5.02+0.27¢ 25.0
A19 R 2. 1% 26.69+19.41° — 15.86+1.69° — 25.86+9.70° 870.0
A20 PR LT 6.62+0.35° 6.07+0.85° 6.01+1.22° 7.65+1.17° 6.48+0.67° 1.9
A2l HEER T 79.44+1.11¢ 61.07+5.76° 96.02+11.11°  128.51+2.63" 176.50+£16.51° 430.0
A22 YR 2 23.73+7.03" 23.80+1.07° 20.19+0.65" 31.02+0.13° 32.64+4.39° 180.0
A23 LR LT 369.85+0.93" 273.04+9.04° 229.94+8.16° 329.61+8.07° 351.06+4.17% 5.0
A24  ERLTE 807.76+10.30°  860.65+£13.33*  792.84+11.11°  690.84+2.88° 668.99+15.28° 19.3
A25 BRI 636.45+4.52" 576.76+4.32° 407.60+5.98¢ 444.91+3.10° 449.94+7.46° 5.0
A26 O L1 351.18+6.43° 342.15+9.84° 384.11+9.79° 416.32+6.97° 417.87+5.11° 5.0
A27  TANR T 66.06+8.44° 35.98+11.32°  112.07+15.08" 76.30+0.75" 105.19+2.94° 1 000.0
A28 R 4T 60.94+19.80° 5.51+£5.93° 11.21£2.47¢ — 39.09+2.63° 450.0
A29 LRI LTE 390.89+10.82>  512.98+6.83" 440.96+£10.32°  338.92+0.12° 321.29+9.51° 249.6
A30 LR H I 254.19+9.62¢ 315.93+3.49° 367.16+3.57° 402.16+5.97" 406.91+11.47° 2.0
BI 2-T S i 4.58+1.62° 1.42+0.15° 11.39+1.92° 3.91+0.84° 3.85+0.92° 58.0
B2 4- % I -1-BF 1.18+0.42° 1.46+0.17% 1.79+0.39° 1.08+0.40° 1.50£0.16™
B3 [ 9.75+6.68" — 1.56+1.47° 2.86+7.44° — 1100.0
B4 1E SR P 2.33+0.19" — 2.07+0.19° — 2.17+0.15" 120.0
B5 75 K 4.83+1.22° 3.36+0.34° 4.69+0.77" 4.27+0.99% 3.54+0.49° 0.2
B6 1-F 15.95+4.48" 8.19:0.84° 12.17+1.30% 6.55+1.47° 10.91+0.65% 34.0
mEk BT T 0l 3.38+1.77% 1.82+0.20° 4.51+0.39* 1.92+1.51° 4.35+0.58" 7.0
BS i -4-2% I - 1 - TE 9.10+1.29° 2.66£0.29° 6.75+1.63° 3.37+0.85° 7.77+1.73°
B9 1-Z4FE 25.43+8.66" 23.62+5.36 23.37+1.45° 26.12+1.34 24.55+1.66" 6.6
B10  H kR 1797.52+11.53* 1 820.50+10.17* 1734.61+11.57" 1594.95+8.19* 1559.18+12.61° 300.0
B1l TR 128.12+12.28"  250.96+14.84°  126.71+9.60° 60.37+18.82° 119.03+9.77° 1 000.0
B2  D-FHFFHEE 13.45+4.60° 12.37+1.31° 12.36%1.15° 12.78+3.29° 12.45+1.22° 40.0
B13 |+ —fE 12.18+10.15° — 5.54+0.35° 5.53+7.90° 16.17+7.98" 86.0




Vol. 43 No. 9 YRS KoKHE B B X B AR IE KB XK & R A 21
SR
S - P R AR 4 58 R 3 % /Cpg/L) A
0 10% 20% 30% 40% /Cug/L)
Bl4 E TN 30.42+3.25° 33.86+1.43" 29.43+1.65° 12.25+1.19° 21.97+1.54° 50 000.0
BI5 2-2. O E 384.72+98.11° 4.24+2.16° — — 9.74+3.17° 370.0
B16 IE 3 i 31.28+18.66" 4.90+2.24° 19.86+2.06" 16.64+15.95" 15.96+2.10™ 77.5
B17 KW 1523.95+8.68" 1518.99+9.21° 1469.40+£7.59™ 1549.13+13.01" 1396.66+9.98" 564.2
BI8 IE OB 14.98+9.63° 6.18+0.66" 16.02+1.32° 5.38+0.81° 15.93+1.44" 150.0
B19 2 Je B 5.50+0.72° 3.62+0.38" 3.2240.19° 5.26+1.73" 2.85+1.19" 20.0
B20 F R 30.45+6.22° 10.73+5.12° 29.35+2.02° 5.85+2.74° 12.53+4.05° 73.0
B21 IET R 6.89+1.24° 2.09+0.22° 1.52+0.72° 2.61£0.31° 2.45+0.24° 270.0
Cl A & 5 4.08+0.51¢ — 51.07+15.83° 14.54+4.54° 89.38+14.42° 53.0
C2 + 115.40+15.15° — 78.80+10.31° — 110.37+19.45° 300.0
. C3 TR 23.52+6.59" 19.43+0.60° 19.77+3.29° 21.26+1.26" 23.30+4.85 1.1
e Cc4 +—m 59.90+9.86° 55.33+2.86" 52.02+11.19"  60.13+£6.51" 60.24+5.48"® 5.0
Cs5 3,4- R IR IR 3.70+1.26™ 5.72+1.72° 2.69+0.88" 2.40+0.40° 1.95+0.64°
C6 iE A TRk 7.74+4.56° — 7.3742.57° 12.42+2.42° 20.61+4.89* 430.0
D1 +— 10.49+2.53° — 7.84+2.75° — 9.71+3.41° 10 000.0
D2 H R 13.76+0.63° — 18.71+0.77° — 8.18+2.18° 7200.0
iz D3 DRI R 192.17+11.68%  579.50+37.39*  135.72+5.57°  379.83+21.78"  284.21+4.16° 22 000.0
D4 FIR 332.16+21.54°  284.42419.26°  454.21+27.06° 268.78+39.76°  264.26+15.34° 910.0
D5 25T 156.21£16.33° 61.57£29.39°  309.49+£22.22"  92.33+29.68°  133.57+8.88" 1 000.0
El 2-JE 0.95+0.05™ 1.37+0.36" — 0.85+0.28° 0.85+0.29° 140.0
2% E2 fifr 3 Fil 6.58+0.02° 14.90+1.25° 4.94+0.25° 4.1240.94° — 50.2
E3 2- T 1.22+0.40° 1.75+0.57" 3.73+0.36" 2.66+0.70° 2.29+0.42° 41.0
AT A [ B OR 22 57 .35 (P<0.05) 6

B2
8 R E IR K
Fig. 2 Mass concentration of esters,
polishing degrees
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Fig. 3 Heatmap of major volatile flavor compounds in rice wine

brewed from rice with different polishing degrees
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