5 34 BH 6 )
20184 6 A

00D & MACHINERY

Vol.34,No.6

Jun . 2018

DOI:10.13652/j.issn.1003 —5788.2018.06.004

EBAE

ERBEEZERTHR

a1

A

RESIT O

Analysis of chemical ingredients changes and aroma compounds in

brewing process of mulberry wine
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Abstract: To analyse the variation of reducing sugar, total acid, total fla-
vonoids, ethanol content and aroma compounds in brewing process of
mulberry wine. The fermentation processes were: fermentation tempera-
ture of 15.3 °C, inoculation quantity of 8.00 g/L. sucrose content of
12.80 g/100 g, total fermentation time 24 days, and sampling every 3
days to determine reducing sugar, total acid, total flavonoids, and ethanol
content of mulberry wine. The aroma components were determined by gas
chromatography-mass spectrometry. Results: The reducing sugar in mul-
berry wine decreased quickly at the first nine days and levelled off. The to-
tal acid content were steady between 5~6 g/L during the 15™ day and the
18" day, peaked 6.61 g/L at the 24" day of fermentation. The con-
centration of ethanol increased rapidly at the first three days, and
reached to 13.56 % at the 18" day after quick increasing at the 15t
day. From the initial fermentation 112.01~274.83 mg/L at the 15"
day, the total flavonoids was about 274.83 mg/L and reached in
steady state after a maximum of 417.19 mg/L at the 21" day, and
the aroma components of mulberry wine were identified. The relative
contents of esters, alcohols, and acids from area normalization meth-
od were 43.5%, 25.0%, 16.1% , respectively, at the 18" day, as
well as 34.5%, 31.1%, 12.7%, respectively, at the 24 day. Ac-
cording to the changes of the main ingredients of the wine. the total fer-
mentation time can be shortened to 18 days at fermentation temperature
of 15.3 °C, inoculation quantity of 8.00 g/L, sucrose content of
12.80 g/100 g. The mulberry wine aroma components in alcohols and
acids as the main body, the ester content is relatively less.
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ANBEZ 53 ) Ry TREWE S 0L L TR RE B0 BE R AR Bl R LR R IR
JE B i TRl 42l o i AIF 5T R AR R R T o T G Ak Y &
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TH I HE OB 20 °C L FR R A SN 2R Rk 1496000,
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143 BERERME  FAP R = IR S0 VR 2 ) T AR
& NaOH il . A EET S E S 12 000 r/min B0 10 min
JE B VW 2 mL BELLE . ] NaOH AR ol W #E47 H
FE SR pH TSt R 25 A 5 AR L AL . T 2 A
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T T SR EE L R A i
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A o R <R % o B 2 A A AR RS 1 vk BE 4 Bl
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B RN RE T B8 P A Y R R SR RS B BT 1
g3 W I [B) F) A 7% . 1% B T 0 A O BT T e T A R T
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Figure 1 The chromatograms of ethanol standard
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TJE 15.3 °C M 8.00 g/L HER A & 12.80 g/100 g.
PR TEAMET AR 1 JH )G SR R0 S & RN
B S EE AL P AR B O (3.27420.006) g/L,
2.4.2 ZEEERMAEL WEBIFHBIE 3 K, SRk HR
IR, R AR ES 15 ROMm&RAHET &, T8 18 K
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JEE A6 T BRI R T A K B R TR 20 °C L, SR K I R
FEEEA X, AR kRS R D, N RERBES™EE
Wi %53 200 JL P 2 s s ) 0 RO S L A BT Bl DA X I T
PEXTEERR AN = A B, AR FRERWERE T2 h TR
S TS BB, £ W BE 1 SR o I RE B R AR K L & T A
BRI RS 18 ~24 R L BE& W R E A 14 %
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2.4.3 BERERMNAEL SR THEROERNE, FEFEIT
FERM I AR AR RO R .
R HRBR 7 M HLERLL K 2 FOCHLERAR C1 . SO 77, M
S W T fy o IR ORI P 5% B RO DL O A 1 R AT R
SRR LT WEE L B UEAT  BERE G MR T R
DA B & R T B SO A LR A s b, A AL TR R
M FE T R YR S A SR b ) R R A — o IR
TR IR . AR P RS 21 RS 24 R AR &
S T T RE T A G R SR AR R TR .
2,44 BRI R AR S RS Y B
5 W FE B A 4V R RS 40 9 TR T A A R G 9
TR
25 REBAZRERBEMNESHSHW

R GC-MS i 8 B8 FimE WK 4.5, Bl
VETE 5 T = B R 40 B9 SN 0 W R AR AT R . K B
T B 1 AL 2H Oy 00 335 WA X 1 1) BT S B 5 NIST1 3% P o o 3%
PRI A7 46 28 DCTRC & 43 8 45 3 ) JT A A 43 e 7 JoR0 335 A 2% AH 0L 132
VCRd SR >80 %  SE B RAFHR 1.2 4,

REHS 18 K FH J A Ao K I 3] i) B 25 AT 10
Fiv AR & B 43,500 s BRISWIIA 9 Fh AR B 25,0005
Ta kW RA 8 Fl . MIXE & B o 16,1 % 5 T B 28 W 5 M v &
A7 13.8 %0 5 34 T 3k -6 F A LR M M 0 & o 1.6 04, & I
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Figure 4 GC-MS total ion chromatogramof aroma compo-
nents of mulberry wine at 18" day
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nents of mulberry wine at 24" day
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Table 1 Analysis of aroma components of mulberry

wine at the 18" day

R2 RERBABE 24 XRESBRS SN
Table 2 Analysis of aroma components of mulberry

wine at the 24™ day

14 B4 i X
g 5 [AL/EX i ] /min oy
1 Z8WEGEFD 3.606 2.81
2 1.3k 4.012 4.07
3 1-RTE 6.207 6.06
4 LGRUTHEBREHR-1-T R’ 12.218 9.65
5 3-FRAE-2-T 14.537 2.47
6 3-ZEIE-1.2-79 16.921 4.22
7 IECHEE 17.341 2.12
8 H i 19.624 10.95
9 2-ZH:-1.3-0 22.526 4.70
10 2HIE-RTH 23.130 2.21
11 2.3 T 23.403 2.82
12 4-RIET R OB 24,296 2.75
13 T 24,597 2.31
14 2-HIETm®R 25.630 2.69
15 TZW®_2ZTMs 25.922 2.54
16 FEHER 28.228 1.65
17 o®m 28.816 1.66
18 ZEHIEE 29.244 1.78
19 3-HIILAEmE 29.744 2.47
20 TR Z R 31.557 1.85
21 3-MSTNFL-6- B AL 32.712 1.54
22 AR 33.700 1.52
23 3-(A-HUE LR R g 33.811 1.46
24 WEWNZR 34,709 3.73
25 HHR 35.175 1.75
26 TNRRCER 35.683 1.74
27 MR Z TR 35.904 1.82
28 IR Z TR 36.471 1.92
29 kAR 43.598 4.14
30 2-(3-FIERIL) L 45.780 4.41
31 Y R 50.911 4.17

g 5 L& WA R ﬁégﬁ it i
]/ min /%
1 2,3 T 2.574 2.04
2 =HEWBEGETD 3.623 2.65
30 1.3k 4.018 5.24
4  DL-m#ZHAR 6.283 7.53
5 A-GRUTHEBREIR-1-T M 12.310 12.33
6 3 FEEE-2- T 14.554 3.09
7 3-ZLRIE-1,2-8 TR 16.872 2.81
8 19.708 8.88
9 2-ZH:-1.3-0 22.501 3.70
10 2HE-SBTEH 23.119 2.23
11 2,3-T 23.395 2.56
12 4-BRIETHZ NS 24.301 2.66
13 T 24.594 2.16
14 2-HIETHR 25.63 2.72
15 T M- 25.932 2.83
16 ZEER 28.242 1.99
17 O 28.813 1.46
18 3-F LR 29.747 2.64
19 +TARMRLER 33.698 1.56
20 IEZA ke 34.167 1.49
21 LN R 34.724 4.76
22 EHR 35.108 2.45
23 T+ AR 35.685 1.64
24 HERZ TR 35.903 1.79
25 ke 36.191 1.88
26 WINER Z W 36.468 1.86
27 IE=ANkE 37.505 2.27
28 B-AEY W 39.153 2.73
29 KRR 41.254 3.70
30 2-(3-FILIRIL) L 45.788 4.32
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KRG CER QR VT B W IMBR  FR A R 5 ¢ 0 52 A ?’J
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TR h Z AR L AR ) B SCRkE R
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BT 56, B B TR AN B k2 0 3ol A 10 0 BT 49 AS g Al 1)
3 gk

NS FE R & T RS S A AR A SR R L 7R R TR
B 15.3 °C B flE 8.00 g/L SN A& 12.80 g/100 g i T
CEMT KB E AT LR ) 18 d, S PR A Y B
SN AN oSl R e SN R I (B D e 2 I N
R KAE . AN R R T Y 5% 0 SR i 2 R R 3 B )
MM PR S AT T T AR R B R R R
W FE B RRE,
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