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flavor liquor of Hengshan liquor were analyzed qualitatively and quantitatively by

gas chromatography, headspace solid phase microextraction (SPME)/ liquid-liquid microextraction (LLME) combined with gas

chromatography-mass spectrometry (GC-MS) to calculate the odor activity value (OAV) and identify the contributing aroma components. The

liquor flavor was analyzed ma

aroma components. were qualita

evaluat% vin

copically and'the contributing aroma components were further verified by sensory evaluation, and 57 kinds of
and quantitatively identified. 14 kinds of important aromas components were determined by OAV values
yl valerate, ethyl butyrate, f-damascone, ethyl isovalerate, acetic ether, ethyl caproate, ethyl lactate,
yl*tate, y-nonalactone, pentanoic acid, geosmin, and octanal. 10 descriptors of sensory aroma were identified by sensory

, light aroma, 'wheat, fruity, soy sauce, Quxiang, distillers grains, empyreumatique, strong aroma and flowers. The

experimental results provided some references for the improvement of quality, differentiated design and development of new products.
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5 1 RI1& SR HAHE
1 T LB 1030 MS. RI. S KEE. ERE
2 3-F A TR LB 1042 MS. RI. S FRA. KRS

,{ GER-3-FA T B 1130 MS. RI. S HFEA. KEE
N REL T B 1132 MS. RI. S ¥ RAE. A
5 T8 LB 1235 MS. RI. S KEAE. A WE
6 TER-3-F AT By 1256 MS. RI. S KEA. oA
7 LB T 1260 MS. RI. S A KRS
8 LB TS 886 RI. S KEE. FRE
9 CER A B 1295 MS. RI. S HE. EEE
10 SR B LS 1305 MS. RI. S KEA&. &
11 FLBR B8 ¢ 1345 RI. S KEAE. HEE
12 TELT B 1380 MS. RI. S KEA
13 TERTES 1385 MS. RI. S KEA
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14 F B LS 1410 MS. RI. S KRR

15 B R RS 1430 MS. RI. S KEA. A

16 T8 L5 1508 MS. RI. S KRAE. A

17 AN 1583 MS. RI. S KRH

18 RB LBg 1610 MS. RI. S KR

19 T8 = B 1660 MS. RI. S KRA. #4

20 +—B% LB 1725 MS. RI. S

21 P AEBR TBg 1820 MS. RI. S

22 M 2 38 LA 2040 MS. RI. S

23 AAE B L Bs 2250 MS. RI. S

24 2-F Hk AEg e 1087 RI. S

25 1-TE 1140 MS. RI. S

26 -WATHEE" 1213 RI. S

27 -3 H-3-B2 1450 MS. RI.'S
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39 4 THAAAD MS. RI. S INF KRR A
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41 2 AELY MS. RI. S BE. hIEE R

42 % MS. RI. S BE R

43 b MS. RI. S TR B
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53 e MS. RI. S fes. H¥

54 HrEs MS. RI. S BME. BRE

55 2-+—8A MS. RI. S KR

56 FS MS. RI. S Fefm Ak, T IRok

57 y- A Bg MS. RI. S HE. T
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1aig BhEaT =N

1 IS1 2984.93+324.74 3242.15+210.21 9512.92:+450.54
2 IS1 2065.78+143.65 642.60+178.13 625.30:£98.62
3 IS1 3277.30+288.13 1058.96+211.20 2180.08+327.67
4 IS1 6264.91+687.34 11224.87+956.68 710.54+87.75
5 IS1 1849.66+155.42 6159.14+237.62 4112.64+206.37
6 IS1 74.17+18.32 43.97+8.4 165.77+39.45
7 IS1 115.63+27.38 11.64+2.4 25.06£6.71 |
8 1S4 3524.40+59.46 1710.45+175.62 2839.40+215.28
9 IS1 61.73+16.27 37.98+7.98 144.47+38.41
10 IS1 172.34+24.85 222.72+68.72 121.48+37.45
11 1S4 2097.30+165.84 2866.19+234.21

12 IS1 ND 31.97+7.86

13 IS1 110.88+31.3 ND | -

14 IS1 9818.05+341.57 881120446527 7 % 126334027546
15 IS1 47.50+14.8 34.88+10.8 20.39+6.28
16 IS1 193.69 571.78 692.62

17 IS1 ND 117.21+32.28 ND

18 IS1 4465.69+178 4 5572.84+2 7436.97+354.87
19 1S3 15771.61£541.5 31064 41+738. 10173.73+334.56
20 1S3 10.76+1.58 19.01+3.7 16.44+4.24
21 1S3 360.01+£59.32 211.86+62.7 474.84+42.8
22 1S3 47.50+9.84 59.41+13.77
23 1S3 65.45+24.2 104.95+14.8
24 1S4 324.88+53.42 198.44+33.74
25 IS1 6182.82+251.55 5155.47+197.8
26 1S4 499.87+97.65 789.43+123.45 677.98+153.42
27 IS1 60.24+14.65 53.48+9.41 33.30+6.25
28 r 40.92+12.58 62.27+15.6 45.63+7.5
29 5165.47+127.54 7110.06+263.7 7406.15+185.9
30 1 456.37+56.24 645.89+88 32 272.59+48.75
3] 1S3 261.92+65.3 358.00+87.44 47720+73.2

,é 1S3 18661.59+452.7 515.75+85.32 743.84+207.35
). V4 IS3 29.33+3.66 16.34+2.18 33.28+5.62
34 1S3 369.19+74.5 1233.06+164.8 216.13+65.4
35 1S3 480.76+104.5 661.92+88.6 558.00+£152.72
36 1S3 1238.56+224.1 398.92+75.24 273.62+55.8
37 1S3 38604.85£624.8 15988.97+578 45 29161.40+£633.2
38 1S3 265.92+89.44 ND 358.00:£49.37
39 1S3 246.13+57.54 ND 326.84+76.53
40 IS2 498.85+66.7 566.18+137.88 667.29+164.5
41 1S2 6623.77+237.44 5251.22+308.3 6300.23+255.24
42 IS2 2661.88+316.4 3567.29+286.37 5935.55+394.8
BTR
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43 IS2 1665.44+244.2 2326.58+176.84 1497.51+207.37
44 IS2 3346.61+117.5 1126.84+84.2 6787.51+168.27
45 IS2 1498.72+117.6 2572.80£206.4 752.79+77.8
46 IS2 404.02+34.7 200.26+45.22 368.63+28.96
47 IS2 4054.70+216.7 1434.38+138.56 2583.60+£175.9
48 1S3 124.51422.4 317.16+54.6 253.33+37.34
49 1S3 1.68+0.08 2.1740.15 1.57+0.06
50 1S3 12.31+1.8 31.56+5.76 7.8841.67 7
51 1S3 406.03+58.65 266.62+88.3 247.65+754
52 1S3 ND 59.49+10.68 46.84£16.7
53 1S3 238.62+23.7 124.89+35.66 377.37+102.5°
54 1S3 11474.30+355.7 5633.00+267 4130.
55 1S3 10.112.7 4.84+1.05 20.75+3
56 1S3 25.12+6.18 47.60+1455 12232473
57 1S3 1340.40+72.68 5805541035 17 < R42.60+882

E: “a”& T4 GC-FID #meg4E R, $43 mg/l; “b"k T4

TALEM BT

22 “IEIE”H A F R T

X EE URAL ST BT, FEA AT H
A E R TTIRFE R/ H REAT 22
THEAZAL SIS0 1E(OAV). OAV H AT 1L
RAL BT B AR A BTk, OAV JE +

: I
Table 2 Flavor compot

LLME 7 ikAaim 49 45 g 4 HS-SPME 7 ix# 4 & ; MS &

RI A TALE PR YR 6P G Fa 23T #AIA; S AT RIAR/E Su HUsT ik, ND A ow A4l 2] 694 /7.

RGBT, XSRS IHET OAV M4,
SR Lﬁl ot a3t 33 B, OAVE10 1L
ST T, TSR 5 T AR S, AR
A RETIRRS, XFIRE R C A E R
T (A IS0, OAV (IR AHT N2 21
WAL B & R, (0 OAV (HHIRE, 53
kAR 0 4 R 5,
UKL 49 OAV (&

nds QAV values of three series of HengJiu

FP et BME/(ug/L) OAV A
LI=RY:] BlLEaT &
14 FE LB 12:871") 762.86 684.63 981.62
4 JRER Tl 26.78"! 233.94 419.15 26.53
1 T8 LBy 81.5M" 36.62 39.78 116.72
2 \3- T B TBE 6.891" 299.82 9327 90.76
' =K I B 0.12" 24421 136.24 27734
8 N LR G 32551.6!"" 108.27 52.55 87.23
5 2B LB 5533017 33.43 111.32 74.33
11 SLBL LB 128083.8" 16.37 22.38 32.66
3 LER-3-F A T B 93.931"! 34.89 11.27 23.21
48 T 25481 4.89 12.45 9.94
49 BN S 0.11#7 1527 19.72 14.27
6 TER-3-F AT B8 172 436 2.59 9.75
57 y-F P B 90.66!"! 14.78 6.40 9.29
44 T 964.64""! 3.47 1.17 7.04
29 -8 1100 4.70 6.46 6.73
BTR
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LR
47 KB 389.111 10.42 3.69 6.64
18 BB OB 112231 3.98 497 6.63
51 FEE 39.641"7 10.24 6.73 6.25
31 -8 801 327 448 597
27 |- ¥%-3-B2 6.121" 9.84 8.74 5.44
24 2-W Ak Az 400002 337 8.12 4.96
26 3-FATE 179190.83" 2.79 441 3.78
53 e 122,451 1.95 1.02 o 3.08
41 2-F K AR 23001 2.88 228 2.74
39 4-T A A KRBy 122,741 2.01 ND 2.66
36 3-K A B LB 125211 9.89 3.19 2.19
25 1-TE 2733351 4.62 226 1.89
21 P H B L 40024 <1 <1 1.19
38 4-F AL AE 314.561 <y - 1.14
37 B-RTEE 28922731 133 | A W3 1.01
32 KA 4203.1 4.44 <1 <1
45 3-WATER 1045.47111 1.43 246 <1
34 KB B 406.831% 3.03 <1

<1
E: RFTH OAVAERT 1 e9fadh. [19]%[27]%@&44&%&@3 46% L B3 AR i B
JES

TEEAR Y W BME; 241K 49 RA; [20]. 210 [22]. [

23 KRB

231 @il KeRst B dbid 15 694
WHEE VTN S B R f RS St
e FNE R, BEPRAR BN HEIALE 65 1~ 1F
RIER MAE, RE M>0.0500 iR g, it
Hitie, aiidiE M E &R&HeHH 10 MER
RIRFE B FIAE, S5 RILE 3.
% 3 MkidiE miE

26

Table 3 M value or descriptors
:}éyéR M
; 7&\ 0.1963
( R 0.0796
5 0.1392
R 0.2488
oy 0.3169
R5 0.129
B 0.1803
P 0.1659
A 0.0673
B4 0.1043

232 “laiF g ekd|m A e E
BTl A r= & 240 (il T 238, BEHa
PRSI S:, TR T R RHE . =Fh

(231 48 F 49 B [25147 12%
10% TBFE R T A9 BIAE; ND AT AN FiZf £ 349 B4
FAEP R ERAES T R 1, BRI T
ANEF= REZE R EEER . FEA LR
TEI AT GEPWE) FIRE. BRI,
TEILEPR GEPWHO FIRAE . ERIESRH. &t
IR LA, <l E R ERIA [F] OAV {EHfE H
PV B A SIRE A WG, MWW
AT PSR AT 75T

= fH

. S EASEE
. Al E

LES

RE / Y‘. it 7
7 “v *E
A
Bl “EE FSKEIEE
Fig.1 Aroma flavor profile of “HengJiu”
3 ZEp
3.1 AEFFUCKA HS-SPME/LLME-GC-MS. GC-FID

Hof =Fh RANEIE SR BT T e T,
etk B 57 MRS . 4 OAV {HAfE H 33
F(OAV=1) A KR T Bk & Sk 2, L 14 Fh
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(OAV=10) N EZEESH 7y, 730N: FR OB TR
MROlE. TR p-RK5HH. 3-PETRLE. 4
MR OlE. CIRAER. FRAHE. COfE. 4R-3-HHET
B p-FENBE. KRR, LREMERE. BYIFTNA

AT EE TR
32 EMEERTE, XURE R AT R IL,

ERAE Y 10 NERE AR IRI: BEA

v
/ﬁjEr?\

A RE BE. A lE, EE IREEE.
ARSI EIE], BN 1 = 251 I
BRHIEZE 5 o R ISR JBE , FEREAA XK L, AT R0 <<lE
I A RHEREAT T, JF4 OAV (B E Hi ) B2
HoptAT 7 kB IEIE . ASIZE R Rl &

g

At IR « 22 AT SO T R S5 T

R T —E MBS H L
A Sk
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