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Contrast Experiments of Single Grain Fermentation
and Mixed Fermentation of Multiple Grains

HUANG Falin, WANG Huabin, WANG Ping, CAO Xiwei and SUN Qihua
(Anhui Shuanglun Liquor Industry Co.Ltd, Guoyang, Anhui 233667, China)

Abstract: Contrast experiments of single sorghum fermentation and mixed fermentation of sorghum and rice were carried out. The results showed

that total esters content, ethyl hexanoate content, ethyl acetate content, ethyl lactate content and ethyl butyrate content in liquor fermented by

sorghum and rice were higher than those in liquor fermented by single sorghum, however, total acids content especially butyric acid content and

caproic acid content were evidently lower. Sensory evaluation results indicated that sensory indexes of liquor fermented by sorghum and rice were

better and it fully presented the characteristics of Luzhou-flavor liquor (strong aroma, soft and clean and harmonious taste, long aftertaste), which

provided experimental evidence for multiple grains fermentation instead of single grain fermentation for distilleries and also laid theoretical base

for further expanded production.
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1 F3 BEREEEZ THFESTER
11 Source Dependent Type III Sum Mean Si
: Variable of Squares Square &
: , Py 0. 084" 1 0.084 5.817 0.020
65 % , , 0.2 % Correcte LK 3.251 1 3.251 5.500 0.024
M iR ‘ ‘ ‘
~03 %, <0.44 %, ’ d Model ‘?‘E& 34. 427 1 34.427 2.390E3 0. 000
i 1592. 171 1 1592.171 2. 694E3 0. 000
’ ° BB . . . . 0
CROUP ‘?Ei‘ 0. 084 1 0.084 5.817 0.020
, N peyilE 3.251 1 3.251 5.500 0.024
. B R 0.605 42 0.014
PO 24.825 42 0.591
’ Total MR 35.115 44
, , i 1620.247 44
, N 5 Correcte Mg 0. 689 43
2% . d Total MK 28.076 43
. 6 E: a. R Squared = .122 (Adjusted R Squared = .101);
’ ’ b. R Squared = .116 (Adjusted R Squared = .095),
30 % 5
;60 o ’ ’ ’ ’ ’
1.2 H ) N N N
:2010 11 ~2011 6 ° > )
( . 7:3 ) ) , o
1000 kg N , 0.5~1.70 g/L
SL-QEF-J-02 . 70d , o ) H )
:6890 o
2 [5]’ R
2.1 2.2
1 o 1 4,
’ ’ 4 N
, SPSS :
: 2. 3 SPSS , 5. P=
F 1 FLBEIBILIERRNTEE (g/L) 0.124>0.05, )
By R 2
MR (L2 0.93 0.84
s (UL A8 L Bs) 5.74 6.29 °
F4 FBHBERMKRLLENLL (%)
£ 1 " -
#2 WWEE sitH [T L
15 H Valu;*]éabel N HE i R 40. 00 40. 96
i 22 L& 37.21 37.38
GROUP Aty oo bl
2.3
3 , ,P=0.020<<
0.05; ,P=0.024<<0.05, 6

«a=0.05 , o
[4]
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x5 HAERRMRILRZTAESTER

Effect Value F Hypothesis df Error df Sig. , oa=0.05 R
Pillai’ s Trace 1. 000 3. 788E4" 2.000 35.000 0.000
Wilks' Lambda 0. 000 3. 788E4" 2.000 35.000 0.000 ’
Hotelling’ s Trace 2.165E3  3.788FE4" 2.000 35.000 0.000
Roy’ s Largest Root 2.165E3 3. 788E4" 2.000 35.000 0.000 ,
Pillai’ s Trace 0.113 2.220a 2.000 35.000 0. 124 , ,
CROUP Wilks Lambda 0. 887 2.220a 2.000 35.000 0. 124
Hotelling’ s Trace 0. 127 2.220a 2.000 35.000 0. 124 °
Roy’ s Largest Root 0. 127 2.220a 2.000 35.000 0.124 24
7E: a.Exact statistic; b.Design: +GROUP,
7. &, 9. 10, 11, 12, 13, ’
s P=0.083; ,
P=0.012; P=0.096; o ; 1
P=0.055; P=0.000;
P=0.065; P=0.095, , ; 14,
a=0.05 , . 14
. . oa=0.10 o >
( ) N N N o
s , , 3
#6 IMBEFERILHMERF L (mg/100 mL)
5%y AR 2R 5%y TR Z AR D%y TR EZi
VS 36.25  33.61 | ZLMRFKiE 0.58 0. 66 i P 1.71 1.54
XLk 2.36 2.36 | JNFRSHE 7.15 8.32 AR L8 226.66 267.41
ST 0.59 0.58 | 2-Jkx 0.97 1.12 N 1.48 2.31
F i .15 2.02 2.37 | IETE 7.07 7.56 1% 35.83  37.77
LB T 203.38  216.75 | yEME R 13.33 13.75 | 2.3-T =W (AEHE) 1.05 0. 81
LY 19. 43 20.65 | S 13. 02 14.76 | BT 0.93 0.98
A 8.51 8.03 | MR 260.06  270.33 | 2.3-T =W (N 1.47 1.63
T Bs 20.46  23.47 | 1EREE 0.34 0.29 T 11.15 9.19
AT I 7.42 7.62 | RN 4.45 4.26 | S 1.21 1.08
1E N 20.93  27.29 | MR ME 0. 68 0.51 | JLmg 1.18 1.20
1. 1-— A 2R T4 0.84 0.83 | FEMLBs 8.16 6.35 % 26.88  20.44
1. 1-— L5 I 0.98 1.02 | IFo 8.30 8. 69 B - 0.30 0.17
T 21.04  20.44 | CERSRNE 2.05 1.67 | BEWIRR 48 5.31 4.73
R CRIBEHENHE
Source Type III Sum of Squares df Mean Square F Sig.
Corrected Model 4330.278" 1 4330.278 3. 157 0. 083
1987172. 511 1 1987172. 511 1. 449E3 0. 000
group 4330.278 1 4330.278 3. 157 0. 083
Error 57602. 820 42 1371. 496
Total 2049105. 610 44
Corrected Total 61933. 099 43

vE£: Dependent Variable:

LB TES; a.R Squared=0. 070

(Adjusted R Squared=0. 048) .
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=8 TEBRZEAENSNER T FRIEAESINER
Source Type TIT Sum df Mean Square F Sig. Source Type 1T Sum df Mean Square F Sig.

of Squares of Squares

Corrected Model  15547.600* 1 15547.600 6.871 0.012 Corrected Model 36. 364 1 36. 364 21.082 0.000
76870. 200 1 76870.200 33.971 0.000 2315. 651 1 2315.651 1.342E3 0. 000

group 15547. 600 1 15547.600 6.871 0.012 group 36. 364 1 36. 364 21.082 0.000

Error 95039. 070 42 2262.835 Error 72. 445 42 1.725

Total 187456. 870 44 Total 2424.460 44

Corrected Total 110586.670 43 Corrected Total 108. 809 43

7Z: Dependent Variable: TERZES; a.R Squared=0. 141
(Adjusted R Squared =0.120).

*9 CERIZEHFENNER

Type IIT Sum

Source df Mean Square F Sig

of Squares

Corrected Model  3656.391" 1 3656. 391 2.894 0.096
3120130.582 1 3120130.582 2.470E3 0. 000

group 3656. 391 1 3656. 391 2.894 0.096

Error 53055.677 42 1263.230

Total 3176842. 650 44

Corrected Total 56712.068 43

7E: Dependent Variable: T.BRZMAS; a.R Squared =0. 064
(Adjusted R Squared=0. 042) .

F 10 FARMZEHAESTER
Type III Sum

Source df Mean Square F Sig
of Squares
Corrected Model 18266.188* 1 18266.188 3.904 0.055
2685235. 866 1 2685235. 866 573.942 0. 000
group 18266. 187 1 18266.187 3.904 0. 055
Error 196500. 697 42 4678.588
Total 2900002. 750 44

Corrected Total 214766.884 43
7Z: Dependent Variable: $LBR ZBs; a.R Squared=0. 085 (Adju—
sted R Squared=0. 063).

7£: Dependent Variable: ¥ & ZB5; a.R Squared=0. 334

(Adjusted R Squared=0. 318) .

F12 TEHRAESHER

Type III Sum

Source df Mean Square F Sig

of Squares

Corrected Model 42.415° 1 42.415 3.599 0.065
4549. 245 1 4549.245 385.980 0. 000

group 42. 415 1 42. 415 3.599 0.065

Error 495. 021 42 11.786

Total 5086.680 44

Corrected Total 537. 435 43

R

7Z: Dependent Variable: TH; a. R Squared=0. 079 (Adjusted
Squared=0. 057).

x13 CEAESWER

Type 111 Sum

Source df Mean Square F Sig.

of Squares

Corrected Model  455.695% 1 455. 695 2.911 0.095
24629.114 1 24629.114 157.356 0. 000

group 455. 695 1 455. 695 2.911 0.095

Error 65673.792 42  156.519

Total 31658. 600 44

Corrected Total 7029.486 43

7%: Dependent Variable:

B a. R Squared=0.065 (Adjusted

R Squared=0. 043).
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