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Research on brewing method of barley leaf rice wine
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[College of Food and Biological Engineering (Liquor Industry College), Henan University of Animal Husbandry and
Economy, Zhengzhou 450046, China]

ABSTRACT: Objective To brew nutritive barley leaf rice wine using barley leaf powder and glutinous rice as the
main raw materials. Methods Single factor experiment and orthogonal experiment were used to optimize the influence
of barley leaf powder addition, sweet koji addition, fermentation temperature, and fermentation time on alcohol content
and sensory scores, the flavor components in barley leaf rice wine were analyzed by gas chromatography-mass
spectrometry (GC-MS). Results The addition amount of barley leaf powder was 3.0%, the addition amount of sweet koji
was 1.3%, the fermentation temperature was 30 °C, and the fermentation time was 3 d. Under these conditions, the reducing
sugar content (calculated as glucose) of barley leaf rice wine was 85.77 g/L, the alcohol content was 14.80% vol, the total
sugar content was 101.00 g/L, and the non-sugar solid content was 15.00 g/L, the pH was 4.06, the total acid content
(calculated as lactic acid) was 6.28 g/L, and the amino acid nitrogen content was 0.25 g/L. Twenty-six kinds of
compounds were detected in barley leaf rice wine, including 5 kinds of alcohols, 3 kinds of alkanes, 5 kinds of
ketones, 4 kinds of esters, 2 kinds of aldehydes, 1 kind of acids, 1 kind of phenols, and 5 kinds of others (thiazole,
pyrrole, etc.). Conclusion The barley leaf rice wine is light green in color, and the aroma of barley leaf powder is

coordinated with the fragrance of the rice, it is sweet and sour and has a unique style, all indicators are in line with
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rice wine standards.
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Fig.1 Process flow chart of brewing barley leaf rice wine
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Table 1 Sensory evaluation table of barley leaf rice wine
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Table 2 Lo(3*) orthogonal test factor level table
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Table 3 Orthogonal design results of barley leaf rice wine Lo(3%)

wme 4 B C VOREREY v, ik
/15y /(% vol)

1 1 1 1 1 83.4+0.81 11.9+0.06
2 1 2 2 2 89.2+1.47 14.5+0.30
3 1 3 3 3 73.1£1.25 12.8+0.00
4 2 1 2 3 65.4+0.85 12.8+0.12
5 2 2 3 1 77.84+0.31 13.0+0.12
6 23 1 2 80.2+0.38 14.8+0.12
7 3 1 3 2 76.6+0.74 13.0+0.12
8 3002 1 3 75.1+0.78 12.8+0.12
9 3 3 2 1 91.7+0.21 14.8+0.12

Ky 24572254 2387 2529
K, 22342421 2463 246.0
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Table 4 Physical and chemical indexes of barley leaf rice wine
Ls(3*) orthogonal test

RS 4 BCD AFMEFEIEY/(g/L)  BB/(g/L) & JEH/(g/L)
1 1111 19.04+£0.67  204.96+1.21 185.83+0.48
2 1222 22.01£1.06 105.99+0.74 85.77+0.82
3 1333  123.00£1.95 57.00£0.68  42.23%1.45
4 2123 3236+1.34  119.64+1.15 113.78+0.46
5 2231 33.38£0.89  110.62+0.52  89.92+0.90
6 2312 15.60+0.26 112.40+£0.34  99.55+0.69
7 3132 41384039  118.6240.77  67.17+0.34
8 3213 62.08+0.45 45.92+0.42  39.54:0.28
9 3321 15.00+£0.23 101.00£0.16 85.77+£0.37

222 ERRBIEMRIEE RS 54
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Table 5 Orthogonal test verification test results
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1 2 3
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Fig.2 GC-MS total ion diagram of the flavor components of barley leaf rice wine
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Table 6 GC-MS analysis results of flavor components of barley leaf rice wine
RGeS HhSCAA R Vi ia¥ 1 JTpA FHXT 5 1 /%
78.9 L C;HO 1.45x10° 491
71.7 2 A2 AE-1,3- T C,H,NO, 9.89x10° 0.33
72.9 BL(N- FH AR -N- FH 22 ) FR e CsH4N,0, 1.97x10’ 0.67
84.4 4,5- & -2-F SL g C,H,NS 1.61x10’ 0.54
81.0 2- I R F 2 CsHq0, 4.04x10’ 1.37
71.1 1,2-34 7% — CsHs0, 4.02x10’ 1.36
98.0 2,4- ¥ HE-2,5- — F E-3(2H)- 1k R - 3- i CsHs0,4 1.25%10’ 0.42
72.4 2H-MEL I -2,6(3H)- /i CsH,0; 1.15x107 0.39
89.8 RO CsH,00 2.59x10° 8.77
78.9 RO CsHO 2.48x10’ 0.84
76.4 N-H B —mi A 5 HH R 2 C,H,NOS, 2.51x107 0.85
97.2 BEHIR A L1 CeH,00;4 6.14x10’ 2.08
93.8 5% Y Rpe 1 CsHeO3 7.45x107 2.52
78.2 Hr i C;H;0;4 1.75%10° 5.90
72.4 2-HEE-2-(4-F -3 F W TR B6)-1,3- 40 30 C11Hx0, 3.31x10’ 1.12
73.4 3-WE4-D-H 2R R N R CeH 005 2.71x10° 9.18
88.7 o CioH;NO 5.41x10 1.83
94.3 6-F25k-4,4,7a = H $£-5,6,7,7a- VU G A I kI -2 (4H) -l CiiH,60; 1.89x10’ 0.64
78.2 3-FREE-1-(4- 9023 - F AR AL ) - 1- N CioH 2,04 9.68x10° 0.33
94.9 = TRR H g Ci5sH205 4.07x10’ 1.38
85.5 IETANRR Ci6H3,0, 7.54x10° 0.25
98.3 4,4 -ON TR 57 TR ) — 28 1y Ci5H oF0, 9.34x10° 0.32
87.8 R L T Y R C16H4306Si7 3.57x10’ 1.21
98.1 1,4- 1, 7S G- 3- (R 3 FH J6E)- [ 1,2- ] Lk e b gt C14H N0, 9.23x10° 0.31
83.5 ORI AL IR CisH,s0P 1.34x10’ 0.45
75.4 (USRS 7 N ey =0 CpH7,0158i1, 1.53x10’ 0.52
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SE Mk
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