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Analysis of Key Aroma Components in Three Wuliangye Liquors of Different Ages

NIU Yunwei', CHEN Xiaomei', XIAO Zuobing'**, MA Ning', ZHU Jiancai'
(1. School of Perfume and Aroma Technology, Shanghai Institute of Technology, Shanghai 201418, China;
2. Shanghai Research Institute of Fragrance and Flavor Industry, Shanghai 200232, China)

Abstract: The aroma components of three Chinese Wuliangye liquors of different ages (1 year, 15 years and 30 years)
were analyzed by headspace-solid phase microextraction (HS-SPME) coupled with gas chromatography-olfactometry-
aroma extract dilution analysis (GC-O-AEDA) and gas chromatography-mass spectrometry (GC-MS). A total of 30 aroma
compounds were identified, including 18 esters, 2 alcohols, 5 acids and 5 aldehydes. Among them, 9 aroma compounds were
detected in all three liquors, which could be regarded as key aroma components since their flavor dilution (FD) factors were
equal to or higher than 256. Quantitative analysis indicated that the total content of aroma compounds decreased along with
wine age. Sensory evaluation was also conducted. The analysis of variance (ANOVA) revealed that there were statistically
significant differences in all seven sensory attributes evaluated among three liquors (P < 0.05). Duncan’s multiple
comparison test indicated that aging, floral, sweet, caramel and grain aroma were most distinct from each other.

Key words: Wuliangye liquor; key aroma components; gas chromatography-olfactometry-aroma extract dilution analysis
(GC-O-AEDA); gas chromatograghy-mass spectrometry (GC-MS)
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Tablel Aroma compounds in three Chinese Wuliangye liquors
identified by GC-O-AEDA

55 BN B FUORR GREER  SEkE D

la 152 30a

L] HEE 893 893 MS, aroma, RI 16 4 4

1
2 HRETE  EHE 923 924 MS. aroma, RI 4 4 4

30 TMeE  EER 1w 1050 MS. aroma, RI 4096 1024 1024
4 o HEE 1075 109  MS, aroma, RI 256 1024 64

5 kmoR FRAE 1136 1137 MS, aroma, RI 4096 1024 1024
6 CRLE RE 1236 1225 MS, aroma, RI 4096 1024 1024
7 CWMAR  EEE 1200 1293 MS, aroma, RI 16 4 4

8 BRI BE 1318 1323 MS, aroma, RI 4096 1024 1024
9 oF % 1362 1363 MS., aroma, RI 1024 1024 256
10 CERTE #Egd 139 1379 MS, aroma, RI 256 64 64

n o Te WHE 1392 1385 MS. aroma, RI 16 4 4
12 FMIE £ 1419 1424 MS. aroma, RI 1024 256 256
13 CRREE #EF 14 1459 MS, aroma, RI 256 64 64
14 R & 1473 1476 MS, aroma, RI 1024 1024 256
15 CHRE RE 1494 1504 MS. aroma, RI 4 4 |

16 TR i 1520 155 MS, aroma, RI 64 16 16
17 KR & 1530 1534 MS, aroma, RI 16
18 ¥E F3 1556 155 MS., aroma, RI 256 64 64

19 CROE 58 &% 1612 1598  MS, aroma, RI 1024 256 ¢4
20 TR FHE 1628 1633 MS, aroma, RI 16 4 4
A ERE BE 1639 1648 MS. aroma, RI 256 256 64
2 KRRIE WE 1679 1661 MS, aroma, RI 256 64 64
3 TR TBE 1736 1706 MS. aroma, RI 256 64 o4
U KLRIE  EEF 1795 1797 MS. aroma, RI 64 16 16
5 CR FHRE 1844 1850 MS., aroma, RI 1024 256 256
26 HR EE 1952 1955 MS, aroma, RI 1024 256 256
7 R WEE 2056 2055 MS. aroma, RI 64 16 64
B ¥R TEE 2060 2063 MS, aroma, RI 16 4 4
CR2RCE B8 586 2192 2178 MS, aroma, RI 64 4 4
0 +ARCE  BE 2262 2261 MS, aroma, RI 64 64 64

=)
N=1

E: B MRIE T MS N FEA Y BB MSHIIA, aromay 7S 5 E L
RN, RUAF GRS EEARAE SRIAH I o

F 1521 T I8 GC-O-AEDA % 5 1113 FhAS [ 4F
7 TORSBEE AUy . FLEEE 130 M e, Hop
FERYI R %, LA18 M, HAMNEAERY R
2 Fh, BRERMIBRAEE SRS B LLES AN R 4R o
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ME. CRROME. BRRATE. OB . FROM. B, 2
PR AN BRRIXO R ST AE3 it TR I FDAEL Y A/ T
256, XL TN TR IO B SURFIE A8 T 2R
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BARE, CEUTRIER, FIROBEoTH R A, Bl vomk
i, CHERTTR T A, PERRoTk A N & .
22 HAMIPEEIESLS

#2 3WAREHIRBEEPESDREE

Table2 Concentrations of aroma compounds in three Wuliangye liquors
. JREAK S (mg/L)

b e la 15a 30a
1 LR 16.664 11.442 4911
2 3-FEETRE 1.876 2211 1.242
3 TR B 27.643 9.354 8.891
4 Ul 0.541 1314 0.102
5 JRIR 2. 17.456 8.592 6.664
6 =Ny 527.094 222.783 189.473
7 CE IR 3.125 1.200 0.545
8 BRIR 2.1 49.635 23.880 16.209
9 [ 9.176 5.079 1.536
10 CURE T T 7.094 2.361 0.997
11 TRE 0.633 0.234 0.105
12 ¥R ZBE 59.787 11.913 16.508
13 CR 5 1 lg 26.223 7.089 3.771
14 e 9.898 5.712 2.085
15 ORI 0.757 1.020 0.302
16 T 2. 4354 1.893 1.565
17 g 0.759
18 T 1.417 0.681 0.290
19 CLE CUE 27.987 7.749 2.469

20 T 1.483 0.357 0.198
21 24 2.l 11.056 4332 1.674
22 K HR 2B 1.513 0.372 0.279
23 TR 1.618 0.366 0.203
24 KR 8.261 1.482 1.665
25 R 40.339 17.748 11.487
26 BRIR 5.637 1.770 1.620
27 +VURE 2. 7.206 0.975 3.483
28 FR 10.479 3.615 3912
29 COFR-2-K 4T 0.810 0.126 0.079
30 +NER 2R 9.895 7.194 5.487

MR, 1 af BREHE &S8R 2K
fEi %, ~889.657 mg/L, H I E15 af R, H
363.603 mg/L, /5230 a FOROAIE, $9287.752 mg/L.
EFTAEESYR T, BERYREERS, 163 FFEn R
R TP (BRI 43 1) 92:806.560, 323.757. 264.972 mg/L.
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