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Flavor Analysis of Musalais Wine Brewing with
Different Grapes in Xinjiang
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JIAN Dongmin, CHEN Qiling, YANG Xingyuan"
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Abstract: To explore the flavor characteristics of Musalais wine made from different grape varieties, 'Hetian Hong' 'Red
Globe' and 'Munage' were selected as raw materials for brewing Musalais. Volatile aroma components in wine samples
were extracted and analyzed using SPME-GCxGC-HMS technology, and combined sensory evaluation to analyze the flavor
characteristics of three types of Mussalais. The results showed that a total of 84 volatile aromatic compounds were detected
in three varieties of Musalais, including 21 types of alcohols, 29 types of esters, 10 types of acids, 3 types of aldehydes, 10
types of ketones, 5 types of phenols, and 6 other types of substances. Among them, alcohols and esters accounted for a rela-
tively large proportion. The alcohol content of MNG Musalais accounted for 37.55% of the total volatile aromatic sub-
stances, ester content accounts for 50.20%. The alcohol and ester contents of HTH Musalais were 40.32% and 39.03%.
HDQ Musalais contained 32.93% alcohol and 52.36% esters. Combining relative odor activity values, 11 key aromatic
compounds were screened out, the main aromatic compounds in MNG Musalais were ethyl butyrate, isovaleric acid ethyl

ester, linalool, isovaleric acid, and 4-ethylguaiacol. The main compounds in the HTH Musalais variety were ethyl caproate
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and damascenone, while the main compounds in the HDQ Muscat variety were ethyl hexanoate, ethyl caprylic acid, and

ethyl phenylacetate. The sensory characteristics showed that HDQ Musalais was smooth and slightly sweet, with fruity,

sweet and slightly caramelized aroma; The MNG Musalais was fresh, with obvious floral and milky aroma and slightly

caramelized aroma, and HTH Musalais was prominent in alcoholic and nutty aroma, with typical Musalais flavor. The

results of this study show the influence of raw materials on the flavor of Musalais, and provide a theoretical basis for the

adoption of new varieties of Musalais in subsequent brewing.

Key words: grape varieties; Musalais; volatile aromatic; sensory features; full two-dimensional gas chromatography-high

resolution mass spectrometry (GCxGC-HMS); principal component analysis; ROAV method
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Fig.1 Production flow of Musalais wine
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Table 1  Sensory score scale of Musalais wine
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Table 2 Basic physical and chemical indexes of the different
grape varieties of Musalais wine
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MNG 11.32£0.04°  7.17+0.10°  20.74+0.05" 4.05+0.02°
HTH 11.65£0.05*  7.26+0.07*  19.55+0.12¢ 4.00+0.03"
HDQ 11.154£0.04°  7.1240.05°  22.19+0.09°  3.9240.02%
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Table 3  Volatile aroma composition of Musalais from different grape varieties
. MRS it (%)
5 HFLWR CASS AR
MNG HTH  HDQ
1 KB 3913-2-8 HHAER 13.05  20.03 16.34
2 R 100-51-6 AR 0.06 0.05 ND
3 3-FF -1 589-35-5 Btz Rk 0.38 0.12 0.08
4 2-F- L 628-99-9 BT FLEEIR ND 0.05 ND
5 2,3-T B 513-85-9 WA WA 0.78 0.98 0.51
6 SR 123-51-3 Ei=L AR Y 11.00  11.55 5.17
7 IEC R 111-27-3 BB SRk 6.16 3.05 7.72
8 RTH 78-83-1 R B 3.55 3.79 1.07
9 AL 106-25-2 i 0.10 ND 0.11
10 2R A 40716-66-3 Pl 0.06 0.05 0.07
11 g 78-70-6 EBTH. BOE 0.11 0.04 0.17
12 3-F L 505-10-2 TR 0.3 0.12 0.05
13 2- 543-49-7 P FTERT ND 0.08 ND
14 (S)-1,2- 79-33-4 - 1.50 ND 0.75
15 A- -2t 625-31-0 BEGAY | WA 0.39 0.11 0.17
16 P S v 122-99-6 AR ND ND 0.46
17 U B A 2051-33-4 AR ND 0.1 0.08
18 At mE 106-24-1 IR i ND 0.09 ND
19 PN A 123-42-2 - ND 0.04 ND
20 3-HBL-2- TR 598-75-4 P 0.06 0.07 0.07
21 S ] Lt - 112-60-7 - 0.05 0.11 0.11
/N 37.55 4032 3293
22 FARERR g 106-33-2 I i 474 3.84 1.35
23 LR T 141-78-6 R WEE 0.39 0.52 0.40
24 LR TR 103-45-7 AT HHAL 2.74 1.46 2.14
25 ZRH R 106-70-7 T BERAE ND ND 0.05
26 iE el 105-54-4 L FKE 1223 1119 1191
27 LI SENER 108-21-4 R 0.09 ND 0.19
28 TR 123-86-4 SRR, W EHAER 0.62 0.29 0.56
29 CLER S IR 2198-61-0 T, EEE 0.07 0.04 0.07
30 Bkl 2035-99-6 LN S 1R 0.33 0.22 031
31 TR B 123-25-1 g 0.38 0.19 0.11
32 IEC R TR 123-66-0 FHORR 6.75 3.12 10.38
33 W1 97-64-3 Wis BT & 0.02 0.02 0.02
34 R g 105-37-3 B KR A 0.04 ND ND
35 R 106-32-1 iU S 1054 8761 12.35
36 TR TR 109-21-7 T W 0.04 0.05 0.04
37 KA T ik 119-36-8 KA Wi 0.03 0.02 0.05
38 PR-2-2K 2B 104-62-1 B W5 F& 0.03 0.02 ND
39 +- VUi 2. i 124-06-1 KE LA 0.83 1.22 0.46
40 QAN YA 111-61-5 g 0.12 ND 0.09
41 PR IR 6309-51-9 NS 0.08 0.05 0.02
42 TR 2 e 111-62-6 PN i 0.24 0.46 0.10
43 KRR Tk 628-97-7 SRR, W5k 0.10 0.14 0.10
44 ZEMR LT 110-38-3 AT B 6.84 5.76 10.06
45 ZIRC MR 142-92-7 LiiEaY U7 0.02 ND 0.05
46 BRIR T 106-30-9 M2, R 0.10 0.05 0.02
47 TR 123-29-5 A B 0.14 0.09 0.06
48 MERRRR Z TR 1191-41-9 - 0.08 ND ND
49 R-4-Z3 M5 LT 76649-16-6 P 2.59 1.52 1.47
50 FLAR S 19329-89-6 Wi, RIRA 0.02 ND ND
BRI 5020  39.03 5236
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g3
AHXT 5 (%)
5 W CASS i ibu
MNG HTH  HDQ
51 F 124-07-2 WA 2.07 225 3.16
52 CR 142-62-1 T 0.96 1.36 1.08
53 L-7Lig 79-33-4 BRI GRS ND ND 0.66
54 ARHIR 65-85-0 - ND 0.03 ND
55 A RERR 143-07-7 EAEUS 0.16 0.29 0.11
56 5 R 503-74-2 AT 0.46 ND 0.38
57 [ 64-19-7 HUS 1.09 1.36 1.08
58 FRAE AR 56219-10-4 LN Vi i 2.87 1.55 0.06
59 7 334-48-5 R 0.3 0.14 0.31
60 2-HELC R 4536-23-6 RIS 0.27 0.4 0.2
R/ 8.18 7.38 7.04
61 KE1-Md 23726-93-4 LS E N 0.60 0.06 0.05
62 2,3-1% i 600-14-6 (i 0.39 0.14 0.07
63 EZNRA L 6971-63-7 - 0.05 0.02 0.01
64 3- I -2~ 3102-33-8 - ND 0.06 ND
65 2B 110-43-0 HE . ARE ND 0.07 ND
66 TA-2-H 33 (2H) -EM R 13679-85-1 S 0.11 ND ND
67 fiir== R 111-13-7 Y ND 0.03 0.02
68 HH 35 B 110-93-0 AR A 0.02 0.02 0.02
69 2,6- . GRUT 2%) -4-F23-4-Fi 32 53R 2 — M- 1-F 10396-80-2 - 0.12 0.06 ND
70 4,5- R S(km-2(3H) -l - ND 8.24 5.49
FRs /Nt 1.29 8.70 5.66
71 bl 498-60-2 BE 0.15 0.13 0.14
72 2-2F-0-CUIA 645-62-5 - 0.28 0.17 ND
73 2,4,6- = F BN P 487-68-3 - ND 0.06 0.06
S/ 0.43 0.36 0.20
74 4-ZFERBIAR 2785-89-9 Pz SEATHIS 0.16 0.09 0.01
75 4-7 FIK By 123-07-9 WA 0.20 0.36 0.05
76 2,4-TRUT FIEm 96-76-4 A RTRIK 0.30 0.79 0.24
77 2-F & F-4- IR Wy 7786-61-0 JEES 0.06 0.12 0.26
78 2-fH IR B 88-75-5 - ND 0.03 ND
[LigiNe 0.72 1.39 0.56
79 RN 100-42-5 VRN BT 0.04 0.05 ND
80 2,4-ZHHER I 2234-20-0 - ND 0.10 0.15
81 T 124-11-8 - 1.15 2.48 0.82
82 ES 91-20-3 - 0.20 0.24 0.16
83 2-HEE2- T 513-35-9 - 0.10 ND ND
84 1k 2243-98-3 - 0.14 0.15 0.12
HAth/ N 1.63 2.82 1.25
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Fig.2 Quantity and the relative content of aroma substance in
different grape varieties of Musalais wine
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23 ROAV ZEMEANEEEMMRFEREXRES
IR

FAR B IHPEIE (ROAV) e —Fh L T F U5
i S IHEIE PP s, B A e fhas ik
PR XA A S AA XU ) DR AR TS, 3 DRSO
(o T EERFHE AR (GC-MS) 5 ROAV HEAHZE S, 7]
DAPREHE | 7 ff Hb 77 35 S YRS A4 ) S R S AL B o
ROAV Y B W i B AR XU B TRkl Ae, 1<<
ROAV =100 Y 553 R e bl B GBSl 53, 0.1<<
ROAV<I BT RRE S BARF R BMEMITEA, |8
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B ROAV, JHor Wil R b ¥ 2 s i ok . 2551
FeBH: IR 2 Te IR — G SR P AR SRR R R A
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7 PRI G (TR AT, OB TS LIRA MR
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Table 4 ROAYV of characteristic aroma compounds of different grape varieties of Musalais
F FILAY i B (ug/L) ROAY

MNG HTH HDQ
1 LR SN ki 750 0.11 0.04 0.07
2 [Nl B SN 1800 <0.01 0.00 0.00
3 LR FTITR R FEK 100 0.18 0.00 0.25
4 AR LR AR . TR 14000 <0.01 <0.01 <0.01
5 TR R R Ty, FAEIR 20 6.41 0.83 3.74
6 ivd UL, A 30 84.48 24.89 53.52
7 ECR TR FAEUR ORI 14 100.00 12.76 100.00
8 ZRC R B, 670 <0.01 0.00 0.01
9 BRR TR BN s 400 0.05 <0.01 <0.01
10 R TR WK, LT 5 436.94 100.00 346.69
11 TR LB A HOL IR 1300 0.02 <0.01 <0.01
12 BNl Wil 200 0.02 0.00 0.00
13 SR TR R T 200 7.20 1.64 6.78
14 SR BN GRS 125 0.56 0.10 0.33
15 TKA% 1 g ZHIMES 100 0.07 0.01 0.07
16 Nive I A R AR 250 227 0.33 1.16
17 AHmR R R Rk 1500 0.68 0.15 0.12
18 T PUiR 2 R ES Rl 2000 0.09 0.04 0.03
19 FiAE R 2 e KRBT WA 1500 0.13 <0.01 <0.01
20 TR R A 15 5.30 0.73 1.02
21 ST TRGHE itk 40000 <0.01 <0.01 <0.01
22 3- B 1R FHE, B 500 0.16 0.01 0.02
23 IEC W HAC IR 8000 0.16 0.02 0.10
24 2- T M 12 0.00 0.26 0.00
25 Jy e WK | T RR 25 1.07 0.22 0.58
26 23- TR RAFUR . Wb 120000 <0.01 <0.01 <0.01
27 3-FH R P e TGk, FEk 1000 0.06 <0.01 <0.01
28 REAEmE 1T R 400 0.03 <0.01 0.02
29 AR WAk 100000 <0.01 <0.01 0.00
30 KL HUAL SR 14000 0.19 0.08 0.16
31 S B, R R 30000 0.08 0.02 0.02
32 g i 30 / 0.10 /
33 fiti2 HUS 20000 0.01 <0.01 <0.01
34 wAivd g 420 0.47 0.19 0.51
35 R WK | T RLR 1000 0.43 0.13 0.43
36 SR [ZEELEES 300 1.90 0.00 0.14
37 At NGNS | 457 1000 0.03 <0.01 0.03
38 BR A HEAES 15000 <0.01 <0.01 <0.01
39 4-Z AR R HEIUS 30 1.11 0.18 0.06
40 4-Z IR AR T g 100 0.12 0.07 0.35
41 2,3-1% T Whim T 200 0.40 0.04 0.05
42 P ] P N i 0.05 237.13 66.51 126.24
43 e o NS 300 0.02 <0.01 0.02
44 LI ST SRS 730 0.01 <0.01 0.01

Mg R, O LN . LR IHER X —Fhag
B3RS STk i R SR U0 o
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TP 3 o, 8IS EDUWXS P T AN R AR 2
FEBSR A E R E2E S . RS SR A
[l T2 AR 3], A SN UL AN R EAFAE—5E 22 57 o
HDQ ZE 3 L 2048 (0, R S A P E, AR

T, FCE Y B IS SR A RN SE Y, dptk iR B MNG
FEBSE R R 0, W A, ISR A
F FHIAREME; HTH S5 3 EVE IR 2 &0, TR
FHERE, BRGSO B i, BEIR BT E S TE N2
LT bR B HDQ 855 31 L B (o R H R o B I v,
MNG FEp* 3B BN E R . 25 L, HDQ. MNG
FERESE VR S T R BT, HTH HE=3 L H A
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Fig.3 Appearance and taste profiles in different grape varieties
of Musalais wine
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aroma scores
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