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Table 1 12 groups of single—factor experimental
combinations
A R B B AR A
SMH-1 SML-1
R R B IMH-1 IML-1
SMH-0 SML-0
SCH-1 SCL-1
R e ICH-1 ICL-1
SCH-0 SCL-0

WL EAEETE LS. AR KB M. REL,CON T H. SR 25
C,L. KR 15 °C;1. #mak,0. Ak,
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Table 2 Physical and chemical indexes of raw wine fermented by single factor experiment

AW FE R K B R E AT AR

52

pH 1& KR AElg- 1 Bk /g- 1" B A JE19%ovol
IMH-1 3.866 + 0.005 3.660 + 0.160 3.504 £ 0.016 8.120 + 0.001
SMH-1 3.120 + 0.001 4.870 £ 0.151 5.553 +0.186 4.160 + 0.004
IML-1 3.730 £ 0.017 5.126 £ 0.174 3.076 £ 0.145 7.030 + 0.003
SML-1 3.093 + 0.005 4.640 + 0.199 3.655 £ 0.133 5.450 + 0.006
ICH-1 3.846 + 0.005 2.233 +0.189 2.496 +0.172 7.980 + 0.002
SCH-1 3.156 £ 0.015 5.780 + 0.291 4.149 + 0.203 7.000 £ 0.001
ICL-1 3.433 £ 0.005 4.046 + 0.670 4.433 £ 0.080 6.240 + 0.105
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(8% 2)
i & B E K A R A B AT AT

pH 1& R A1 /gL i A JE /%ovol
SCL-1 3.320 £ 0.001 2.180 £ 0.416 4.269 + 0.230 6.730 £ 0.158
SCH-0 3.363 + 0.005 7.606 + 0.321 3.846 £ 0.130 6.780 + 0.003
SMH-0 3.150 + 0.001 8.156 +0.442 4.714 £ 0.176 5.990 + 0.001
SCL-0 3.416 + 0.005 7.300 = 0.793 3.709 £ 0.194 6.890 + 0.058
SML-0 3.246 + 0.005 8.136 + 0.346 5.117 £ 0.246 4.870 £ 0.125

£33 ANMBSRRIIRLBEFELERNBEIER QR

Table 3 The independent sample ¢ test of the physicochemical indexes of the fermentation stock solution

in the single factor experiment when yeast was added

Sig % %1k B #

P!

pH & " Al 1 Bii/g- 17 A [ Povol *
IMH-1 & SMH-1 0.000 0.017 0.514 0.002
IML~1 & SMI-1 0.000 0.041 0.413 0.000
ICH-1 & SCH-1 0.000 0.071 0.067 0.001
ICL-1 & SCL-1 0.001 0.790 0.029 0.313

T DL b T A A R # R R B (P<0.05) ¥ R RS B 3 (P<0.01) , RFRTE R R A i 3
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AT, ZREHE MK AN IMH-1 Al
SMH-1, 3 79 21 B X 22 S 30 28 1R i 4 A (K 1a)
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Table 4 Physical and chemical indexes of distilled liquor in each single factor experiment

BB R E S e AR ARG P ALIE AR

it
Bt/ge ! BRMR/g 1 B A B %ovol 8 /g 1
IMH-1 4.493 + 0.158 0.324 + 0.012 36.890 + 0.169 0.318 + 0.003
SMH-1 5.553 + 0.186 0.457 + 0.055 36.395 + 0.063 0.301 = 0.002
IML~1 3.076 = 0.145 0.289 + 0.040 37.375 + 0.063 0.327 + 0.001
SML-1 3.655 +0.133 0.308 + 0.026 36.665 + 0.077 0.369 + 0.007
ICH-1 2.496 + 0.172 0.263 + 0.051 39.695 + 0.078 0.275 + 0.005
SCH-1 4.149 + 0.203 0.335 + 0.01 37.860 = 0.014 0.314 + 0.006
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AR E S e ARG P ALIE AR

/gL BRI 1! B A JE1%vol W B /g L7
ICL-1 4.433 + 0.081 0.357 £ 0.015 32.405 + 0.502 0.173 + 0.003
SCL-1 4.269 + 0.231 0.343 + 0.055 36.285 + 0.431 0.714 + 0.002
SCH-0 3.846 + 0.130 0.318 £ 0.076 38.535 £ 0.601 0.281 + 0.003
SMH-0 4.714 £ 0.176 0.371 £ 0.090 35.175 £ 0.417 0.311 + 0.001
SCL-0 3.709 + 0.194 0.324 + 0.015 33.685 + 0.558 0.291 = 0.004
SML-0 5.117 + 0.246 0.422 + 0.049 33.310 + 0.466 0.304 + 0.006
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Fig.1 Comparison of physical and chemical indicators of distilled liquor in experimental group by single factor
*6 RRPARIWABFEEENISHRAMIER KN
Table 6 The independent sample ¢ test of the physicochemical indexes of the fermentation stock solution
in the single factor experiment of maceration
Sig 2 F M B 4
P! - . . .
pH 1 * KA1 Bk /g- 1! B A A/ Yovol
IMH-1 & ICH-1 0.013 0.001 0.000 0.421
SMH-1 & SCH-1 0.014 0.008 0.000 0.000
IML-1 & ICL-1 0.000 0.099 0.000 0.001
SML-1 & SCL-1 0.000 0.001 0.002 0.001
SCH-0 & SMH-0 0.000 0.158 0.000 0.011
SCL-0 & SML-0 0.000 0.169 0.000 0.000

E

2 DA b 2 O T A 2 AR 4 SR 3 (P<0.05) ,* A 35 (P<0.01) , RARTE N2 AN %5

R7 BREBREIRABEFEMIEES KR
Table 7 The independent sample ¢ test of the physicochemical indexes of the fermentation stock solution

in the single factor experiment with temperature

Sig 2 3% M R
pH 1 " R A 1! BBR/g 17" B A [ Yovol

&

i

IMH-1 & IML-1 0.003 0.000 0.001 0.002
SMH-1 & SML-1 0.015 0.192 0.002 0.002
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(BExR7)
Sig % ¥ 1% B %
54 " - . . ;
pH 14 EAElg- L7 /gL i A JE /Yovol

ICH-1 & ICL-1 0.000 0.011 0.000 0.000
SCH-1 & SCL-1 0.003 0.000 0.003 0.021
SCH-0 & SCL-0 0.000 0.568 0.019 0.084
SMH-0 & SML-0 0.001 0.954 0.005 0.001

T2 A1 3 o i 5 0 5 45 2 s # R S fk 3 (P<0.05) ,* A 52 WA iR B 3 (P<0.01) , AR AR R 52 AN i 32

BRI T S g &b B & 7R 0.2~0.4 o/
L Z 8], #5484 GB 2757-2012 £ & 2 4 [ % b e
ZEIRT S I ) (<2.0 /L) EZEK

H =i (25 C) KRB AR (15 C) & 4
FITAS 2B A HE AR IR AT X L, S5 SR LI 1, W,
T 2 0 R I T T ] 5 R R L, SE
o i R T VIR & W S S A H A 1 R R
W R BT AR R RS B A T SR
IR & T 21 M BR 2R ARG () LR 7 i 2 R R R R
TR AT 2 A e el 2 T 2 2 R TS ) TR B2 AH LE
IR L BT T 2 24%,, R FE R0 Bk ZE 10T
B A & S R K, IR R I 2 A A
TR R AL, T T L R AR R
o AR R B2, 0 v IR % T 2RI T T 4 )
21 M BR R AR 0 9 e MR oy R AT EE X AT, 4
DL 8, Hirb v TR A L 0 i R 2 IR
RWEALNY 2.2 48 AR & T 1 1 3ok 7% 18 0 1) 1R 7

RS T EEREREEE, SRR
Y ZE TR KR T AT 2555 25 S 21 b 3K 28 1R 1 X
Uk AR LD R A R R R G, T
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241 HPRLGT T 3k A R BE DR S e SRR
Bt 6 TR IS A RE CR B g3 ) 1 R
N ZESLEA 4 40,4350 SCH-1 F1 SCH-0 .SMH-
1 1 SMH-0.SCL-1 #1 SCL-0 SML-1 F1 SML-0,
DU E 4 20 J2 75 S TR sk B R 3R S 0 i T it i)
ARFAEFE bR | B 25 52 50 41 0 BRAL 48 A5 SPSS #14F:
PEAT ST REA ¢ RE6, FTAS 0 0 5 M 25 S 45 R L
& 8. HI T IR A VS AR X 21 b BR & I D
() pH {B B BE & & BV R O IR ORS B 9 52
He Al X e e RO B pHL (B L FRBE R i A
ETEIPOPEN i i A I T E N

®8 AMBHERRLWRLBETELIEFNMIER KRR

Table 8 The independent sample ¢ test of the physicochemical indexes of the fermentation stock solution

in the single factor experiment when adding auxiliary materials

Sig 2 314 B 4

54
pH AL " Al 17 Bmi /g L B A I Dovol
SCH-1 & SCH-0 0.001 0.002 0.052
SMH-1 & SMH-0 0.000 0.000 0.001
SCL~1 & SCL-0 0.001 0.006 0.344
SML-1 & SML-0 0.000 0.064 0.012

T PB4 A0 E S5 2R s # R 3 (P<0.05) % RS MR 3 (P<0.01) , RARIE N SE M A 2%

242 GRERTZL R A A 22 I 0 s e e A
SRy R T Tt AT 7K Sk SR TS R R e e T ) o 4 A 1 AR
H , 1 Petrobulos 25 PWF 5% & B85 I il nl L 7E 3= 15t
o TR b O SR T 2R A B AR xR
R AR BARKAIER] . Liu SFRRE5E T 302
& il X i T B AR At SR AR IR PR e, 2

FEHH S e (i v Y I 25 I B T PLAEE
TR, SRS R R,

XF U0 e (SR Bl R ) S 2 RUR I
TR S 6 20 T A5 28 T O AR AR UEAT X L, 4
UL 1d, F AT S Al Ak 4 2T M R 7 1R 1
SR A R RS I R 4L K e AR A 1.3 %
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Fig.2 Main aroma components (OAV>0.1) load and
wine sample distribution under different single

factor conditions
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Study on the Brewing Technology of Fresh Red Globe Grape Distilled Wine

Liu Junli', Wu Di', Gao Lei', Jiang Jiao"*?, Song Yuyang"**
(‘College of Enology, Northwest A&F University, Yangling 712100, Shaanxi
’Heyang Grape Experimental Demonstration Station, Northwest A&F University, Heyang 715300, Shaanxi
*Ningxia Helan Mountain’s East Foothill Wine Experiment and Demonstration Station of Northwest A&F University,
Yongning 750104, Ningxia)

Abstract Obeject: In this study, fresh Red Globe grapes were used as raw materials, combined with four factors in-
cluding fermentation temperature, yeast strains, dipping conditions and whether to add auxiliary materials, to explore the
effects of different fermentation conditions on the quality of Heyang Red Globe grape distilled wine. Methods: The study
set four variables of different fermentation temperature (high temperature 25 °C, low temperature 15 °C), inoculation fer-
mentation and natural fermentation, maceration and juice fermentation, addition of auxiliary materials and no auxiliary
materials. This study designed 12 groups of influencing factor experimental combinations, and composed 20 groups of
single factor comparisons experiments to investigate the physical and chemical indicators of red globe fermented basic
wine and distilled wine and the differences in aroma substances such as esters, acids, phenols, aldehydes, etc. under
single—factor changing conditions, in order to carry out the brewing process conditions of Heyang Red Globe grape dis-
tilled wine optimization. Result: The red globe grapes were naturally fermented under lower temperature and maceration,
and the distilled wine obtained by adding auxiliary materials had high total ester content and acid content, relatively low
higher alcohol content, and good flavor and luster. The Red Globe grape distilled wine obtained under this brewing pro-
cess has good quality and balanced aroma. Conclusion: The basic wine of distilled wine will be affected by various tech-
nological factors such as inoculated or un-inoculated, maceration, fermentation temperature and addition of auxiliary ma-
terials during the fermentation process. The best brewing process obtained in this article is to solve the current excess red
globe grape production, large accumulation, and storage difficulties and other issues to help the economic development of
my country’s Red Globe grape industry.

Keywords agricultural products; processing technology; Red Globe grape; fermentation; distilled liquor



