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Isolation and Identification of Aroma-active Compounds and the Aroma

Characteristic Analysis of Anhui Rice Wine
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Abstract: The aroma-active compounds in Anhui rice wine were isolated and identified using gas chromatography-mass spectrometry/gas
chromatography-olfactometry (GC-MS/GC-O) coupled with quantitative descriptive analysis (QDA) in this paper, and the aroma characteristics
of Anhui rice wine were also analyzed. Sixty-five volatiles, including eight acids, 12 alcohols, 16 esters, eight aldehydes/ketones, five furans,
five phenols, three nitrogen-containing compounds, three sulfur-containing compounds, and five other compounds, were isolated and identified
from Anhui rice wine. Using Guyue Longshan rice wine as a control, the types of volatiles isolated and identified in both Chinese rice wines
showed high similarity (87%), but there were differences in the relative contents of most volatiles between Anhui rice wine and the control.
Nineteen aroma-active compounds were identified in both Anhui rice wine and the control using GC-O, and contributed to the sour, alcohol,
fruit, floral, pit, caramel-like, smoky, and herbal flavors. The results of QDA showed that Anhui rice wine was characterized by a harmonious
aroma with prominent alcohol, wheat qu, and caramel-like flavors, while the control sample was characterized by a harmonious aroma with
prominent alcohol, wheat qu, and fruit flavors. The aroma-active compounds in Anhui rice wine were identified using the above methods, and
Anhui rice wine was found to possess unique aroma characteristics when compared with those of the control.

Key words: Anhui rice wine; gas chromatography-mass spectrometry; gas chromatography-olfactometry; aroma compound; isolation and

identification

BRI TIRE, R =K — HXk
MURF. PRSI ACE 7R & IR —E IR g T se,
MOkHIRZ N 2 1B, Ve R I PR R
WIS HER: 2015-12-02
HETE: ERAARRBFEASTE (31301538) ; S IHRFSRASRTED
E& (15JD6057); IAENAAABIERE (2015-NY-016)

s R XU AR T B3 I PR AN CR R R U 1 24
PRAIJE R PRI, ] PN R SR IR AR - IR B R )
TR H i USRI 7T o AT 2B BE T 40 S R

(1) 8 7 —ERT SPME-GC-MS/GC-0 HAR M #E
BRI A Y RS S BT o S E B
AR, FEMHTIRTE BRI % H 970 ZRpiE &Pk

BREE: SEtl (1979-), 5B, L, BIBdR, HiRAE: RRRKRILE.
EERGHESIE

&, A< EY 30 ZH, () B
B JEORE RO T S XU R S B AR 4%

267



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.11

TN (3) S K EI R A AL S A
P o= A T (A (SR R L SR L i
i EARTARRDT RS 7 AR IR TP XU AL
TP, Dy A &4t 7R
FHAE, RTE VTR R S B SRR .

TR B AR R A B S PR I, BRI 1
NIREFE R EE — 51, 2010 &l 16.5
AT, e Bl ALIR, AR EE 2
Chttp://www.askci.com/news/data/viewdata2 17912 . html
), AELH I A S0 BRI A S BN A R A AR
NBFFEHA WARTE . TR AT TR BRI A AT
SE [P ANV ST R T SR . BRI, X RUREE
AN TR TR AT R B 2R
MR FINME R AT L AP RIEFERABE TP 5%
FIRUMN A CRBUE U BRI A TR A F]D 7N
BORBEIARED, DLILRI L RO IR S (WL
HOBE L AP A BR A E]D) Iyt B ER s
BV RHERATIRAN T #

1 MRERE

L1 AR5 A

1.1.1 A

FE it ST ADA R  ABON B Gl AUE G
W HER TREEE=14% (VV), 2SR B
ENVABRARD At LT Gl AU SR,
FAERR WERSE=14% (V/V), WL o 43 24 L
WA PR A FD 22 AR 2 B S5 B Ia
PR R 5 s
1.1.2  &XFA

2-EWE (AFR). 3-HEETEE. 3-FIE TR 40K,
4-LIFHFEBIARTE 4- 2L ORI p-2K LB LFR
CIRASELANIEE Sigma-Aldrich HHEARAT (&
g, HED.
113 EEZUEFRE

F-5h [ A 2B (SPME) #EFE2EF1 75 pm
CAR/PDMS A H) 3k (3£ [F Supelco A ] ), HP6890-5973
SARERE- BRI (3E[H Agilent A7]), DB-WAX
B EFE(60 mx0.25 pmx0.25 pm, FE[E J&W Scientific
oAl WA #E ODP 2 ([ Gerstel 2] ), PC-420
Wi E RS (32 Coming AF]).

1.2 k&

12.1 Hf o B AIRL A EH) F R
PEM TR EAE R A SIS Xu 2L

268

Jiike E AR R SR 2SR 12% (V)
B 15 mL FiRE I BORE ST 50 mL A HRA8 4.5 ¢
NaCl f1 15 pL 2-3%8E (AR, BRI S H I
ZIRFEN 5.74 mg/L. FRIEAE DR, 50 CTi2E
H{ (75 ym CAR/PDMS) 40 min, AHUZEHE, A
SRR R BERE 1 250 “C AR 5 min.
122 GC-MS/GC-0O 45#t

GC-MS it FERE R i, itk
10:1; RAZANEA, WE 1 mL/min; Fi3E R HE
i (ED 70 eV, BRI 230 Cs k4
TG A 30~350 U il FHEAE/ T4 50 ‘CLRE 2 min,
2 ‘C/min FHEZ 210 ‘CAREE 2 min, 10 ‘C/min FHEZE
230 ‘CRH 15 mine [ Wang 1 Xu 25575 LL
2- BN WARKHG S VIR T B &, WEYIIRIETE T
ONZAL A PV TRTAR 53 LA N B A A5 42 1 D T A i 3
AR SIS . RAMFEIM TR, AR
J2 C10-C25 (J & K WHAFIARAF, FED Jbs
#E, IFHASE VIR TR

GC-O Z3#r7E ODP 2 LUtk BidhAT, <AHE
W H 4 DB-WAX (60 mx0.25 umx0.25 um, 35 [H J&W
Scientific A®]), RH 1:1 HHtdztitrE (12 354
il 12 ENERINES), 8 R ML EYIAEEL.
RS SRR TR GC-MS 0. it
B SI 2 (1 51 4, 4R 23~36 &) 7ER
AT #5623 88 R RV STV . &S
SREEVEARF 5 aME, ANNER (0~5), BI04 Ok
). 3 (PESRED LU 5 4 GREEERGD, [F
BB SAFE TR e, BN R ] — A
BESVRYY 2 K. BSVR BB I8 Gao 2515145
™ Eek, LA 3-HETEE, 3-HETRR AR, 4-4
WHIREWAIARE ., 4-ZFBOIKREY . p-RLEE. LR
OUFR 7 R BRMEIR B KIS HIE IR . R 24
. OAAE EE. REMEENRME, CUEREZE
R A AR A D22 B2 RS AERT AN O T8 4
REFIN R, FEHIS K, BRRIFNES R, PR Gx
R PRI B SUFE . SRR T FE 504 I8,
FHIE R —EL
123 twadhlix

A4 R s S e, A A
By NISTOS B FE AT AL &R, A ITHEL 3 KT
800 MM ELERA T LAMIN. RIS SHAHFZ M4 T %
AR TS (RD AR FSF R SClRRIE -
124 E A 5HT

P9 4 (5 2. 4 B HFERTE 20~36 5 LN
IEHIZITRSEA LR S TR



MK EmBHL

Modern Food Science and Technology

2016, Vol.32, No.11

HATRE T o AT B VN A 28, 34T 5 IR (B
R1IK, 11D BRI, BRI
RBE. 4EF. WRE. LF. BE. B6. EEEMN
22 W, X BT IR R PR AR v B ORI RN 9 B T 1 — B
B SAMEDI RIS SR TN bR UE ] 1.2.2 3643
FEMREPHNTE 2342 C RIS R M3 T,
A~ 100 mL BEESHFES 10 mL FE 5 85 G R Lm Y,
BTN G TE Y, DRI G

13 St r

FRRFR UL, BT R T 3 I, 455Kk H
SPSS 15.0 #ft: (£H SPSS A7 #HATS i+ 047

2 ZR51He

EHE] 1a A b w] 0, BORBERAN Bk L BT 5
P EEARARL, U BH R B S R A A AR
ATRERE L. GC-MS BE 4R (R D SR, W
URBOA L5 E 65 FMERMERSMNEY), HRIRE
8 Fhy WSS 12 Fh. BB 16 Fh. BA/EAZE 8 Pl MRIRGE
5Fh. B S B SEMNEY 3 M. EEILEY 3 Fh
AFHABEY) 5 Fhs SRR — k&, &&
RTINS (74.65%), FLUCNEEH (16.49%).
/MAZE (4.01%) BRI (1.49%) B2k (1.47%)<
HAl 0.98%). FRZE (0.47%) EHZE (029%) A
EAEY) (0.13%). XTI E e 64 FHER
LA, Hrd 60 Mk &Y S5BORETARIE, FsE T
P BT GRS R FEAR L 3= AR EEA
AR S TR, BOREEE AU B B T i
—EME. [N, AR B R LA R
S SR SCRR IR B B A R i A RN 08, ik
R SPME-GC-MS A6 4 AR &
R O EESE BN R LA

X HRAREE, BRSO T S i) 3-8 5k-2-
THA KM 3-MRIR FAEE . 2-1F T JEME A 1,1- 2,
AL B ERTIR AR Y, TR R EAE R R . PR

R\ 1-3FH5-3-FE A 2- 20k OO AR ORI AR A
R T R RS AR 2R & B AR T X (40
45%FN 29%), TS/ MRS AN FHABSA G B S i T5
BB (58 19%F1 92%). wl BRI &0 = BUR
W m IR OB (48.72%)  B-7K L1
(16.38%) T R Mg (6.04%). 3-HETE
(546%) M L-FLER LB (2.96%), XK N2
% (50.56% ) f-7K 1 (11.30%) 3- 3L T H(8.66%)-
TR (5.39%) FIFLER 3-FZE TS (3.73%)-
Iah, SIS ELAEYESERD, HEESEIE
YA, SRRV E RIS S N RAE
SRR ZE . DRI, B R0 3 BT BRSO ) R
A PIFNRIREFIE, TR T GC-O #1 QDA 43-#T.
y 1800000

1600000

1400000

1200000
{._%_( 1000000

800000 -
600000 -

400000 JJ L//

200000 - J

10 20 30 40 50 60 70 80
i 8] / min

1800000 -
1600000 -
1400000 -
1200000 |-

{._%_( 1000000 |-
800000 -
600000 -
400000
200000 ll |

110 20 30 4‘-‘0 50 60 70 80
i 8] / min
B 1 #RE TR PEL IR RE

Fig.1 Total ion chromatogram of the volatiles in Anhui rice

wine and the control wine and the control
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Table 1 Volatiles identified from Anhui type rice wine and the control#

S d AR B A AR I%

et & PR a4 BRIk AL e
B RS
LB 1408 MS,RI,2,8 0.11+0.01 0.09+0.01
P 1514 MS,RI,2 0.05+0.01 0.02+0
2-FAAR 1570 MS,RI,2 0.040.01 0.03+0
T 1612 MS,RI,2,11 0.16+0.01 0.07+0.01
HTR
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3-FATER 1680 MS,RI,2 0.18+0.02 0.10+0.01
2-FATHE 1690 MS,RI 0.06+0.01 0.05+0
JRER 1732 MS,RL2,11 0.02+0 0
B 1849 MS,RL,2,8,11 0.15+0.02 0.06:0.01
R 1958 MS,RI,2,11 0.02+0.01 0
Fg 2060 MS,RL,2,8,11 0.07+0.01 0.05+0.01
0.86 0.47
B2 KAL)
a3 <1000 MS,RI 50.56+1.88 48.72+1.76
af 1003 MS,RL2,8 0.34+0.04 0.3340.03
2-F A ABE 1106 MS,RL2,8 1.80+0.15 1.26+0.10
T 1158 MS,RL2,8 0.08+0.01 0.07+0.01
3-FATE 1216 MS,RL11 8.66+0.39 5.46+0.21
2-FATE 1243 MS,RI 0.93+0.05 1.44£0.06
NEE 1277 MS,RIL2 0.02+0.01 0.010
B 1373 MS,RL2,11 0.1240.01 0.04+0
1-F4%-3-8% 1437 MS,RI,2,11 0.0140 0
2-T A TE 1476 MS,RI 0.12+0.01 0
13-T =8 1518 MS,RI 0.08+0.01 0.17+0.02
23- T8 1529 MS,RI 0.43+0.03 0.68+0.05
K EE 1903 MS,RI,2,8 0.02+0.01 0.09+0.01
P-E T 1926 MS,RL,2,8,11 11.300.50 16.38+0.53
74.47 74.65
Bs e
LB TS <1000 MS,RI,2,8,11 2.56£0.26 2.20£0.20
AL LB <1000 MS,RL,2,8,11 0.3120.02 0.32+0.02
LERF TR <1000 MS,RL,2,8,11 0.09+0.01 0.08+0.01
T8 LBg 1021 MS,RL,2,8,11 0.29+0.02 0.18+0.02
2-FATER T 1045 MS,RL,2,8,11 0.02+0 0.03+0.01
-FATER OB 1060 MS,RI,2,11 0.03+0 0.05+0.01
TE LB 1235 MS,RL,2,11 0.06:0.01 0.05+0.01
L-5L8% B 1338 MS,RL,2,11 2.86+0.16 2.96+0.18
2-F K -3-F R TR TBg 1396 MS,RI 0.04+0.01 0.09+0.02
DL-2-##-4-F - KR T
” 1496 MS,RI 0.20+0.02 0.2140.02
4-F2H T B LBEES 1540 MS,RI 0.02+0 0.05+0.01
FUBR 3-F AT B 1556 MS,RI 3.73+0.26 2.70+0.18
X T 8L B 1640 MS,RL,2,8,11 0.07+0.01 0.10+0.01
T8 — B 1655 MS,RI,2,8,11 5.39+0.28 6.04+0.30
X 1770 MS,RI,2,8,11 0.68+0.07 0.64+0.06
CER LB 1799 MS,RL,2,8,11 0.14+0.01 0.26+0.01
AR = LB 2372 MS,RI 0.40+0.03 0.53+0.04
16.89 16.49
TR
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BR/ERA KA E-4h
L <1000 MS,RI8 0.28+0.02 0.2140.02
3-FATE <1000 MS,RI,2,11 0.70+0.04 0.72+0.05
TEE 1085 MS,RI,2,8 0.02+0 0.05+0.01
3-5K-2-TH 1290 MS,RI 0 0.05+0.01
S 1506 MS,RI,2,11 2.28+0.13 2.67+0.16
EXa 1632 MS,RI11 0 0.0620.01
E a3 1647 MS,RI,2 0.030 0.08+0.01
2-FA e e B 1933 MS,RI 0.05+0.01 0.17+0.02
3.36 4.01
ke R AL
S 1460 MS,RI,2,8,11 1.05+0.07 0.86+0.06
2-TBRA R 1487 MS,RI,11 0.02+0.01 0.04+0.01
5-F R ppEs 1585 MS,RI,2,11 0.92+0.03 0.39+0.03
HBE 1623 MS,RL8 0.11+0.01 0.14+0.01
3-vkoih P EE 1743 MS,RI 0 0.06+0.01
2.10 1.49
By EAe4h
A ARE 1862 MS,RI,2,11 0.09+0.01 0.11£0.01
REY 1993 MS,RI,2,8 0.17+0.01 0.19+0.02
4 THAA KRBy 2034 MS,RI,2,8,11 0.34+0.02 0.36+0.02
4-TH KB 2191 MS,RI,2,8,11 0.46:0.03 0.48+0.03
4-TH R AR AR 2212 MS,RI,2 0.29+0.02 0.33+0.03
1.35 1.47
SR
2,6-=F Hhottoa 1321 MS,RI,2 0.07+0.01 0.10£0.01
2,5- =W A-3- Takotok 1425 MS,RI 0.09+0.02 0.04+0.01
2- LB stk 1941 MS,RI 0.29+0.03 0.15+0.02
0.36 0.29
BRI
s 5 1360 MS,R1,2,11 tr tr
3-F ek AR 1698 MS,RI 0.11+0.01 0.06+0.01
2-E TRy 1752 MS,RI 0 0.07+0.01
0.11 0.13
Hipi o
LI-—ZRA TR <1000 MS,RI,11 0 0.47+0.08
LI-ZZ8A3-FEA TR 1078 MS,RI 0.05+0.01 0.09+0.02
QR-ZTRIETH)K 1709 MS,RI 0.28+0.04 0.19+0.03
F-3 1720 MS,RL11 0.14+0.02 0.16+0.02
1-F A -4-(1-A M )R 1813 MS,RI 0.04+0.01 0.07+0.02
0.51 0.98

E: 2, 8, 11 2 AFsAE K2, 8, 11.
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Table 2 Aroma-active compounds identified from Anhui type rice wine and the control#

P, 1RB 3% P FEBE  ABRERE A (ROAV) AAGREAL
(RD) Mug/L) T AL M F B TR BN TR
TR 1612 EBE. ER. Wi 173* 6.52+0.41 2.85+0.41 3.65£0.39  1.82+0.20
3-FATE 1680 BE. 2k 332 3847427  21.37£2.14 4.68£0.30 2.62+0.28
TR 1849 ER. B, Bk 4207 2.5240.34 1.01+0.17 3.20+0.35 1.73£0.19
3-FATE 1216 BiA. RA 30000 2.04+0.09 1.28+0.05 3.75£040 2.68+0.27
p-E T 1926 oA WA 100017 7.97+0.35 11.55+0.37 3.86+0.20  4.77+0.23
LB LB <1000 KEH 7497 241022 2.07+£0.19 1.5240.13  1.310.10
AL LB <1000 & 1798* 1.22+0.08 1.26+0.08 3124028  3.22+0.27
TR LA 1021 KT A 207 102.27+7.05  63.48+7.00 413036 3.18+0.27
TE LB 1235 R, BA 5 84.64£14.11  70.53+14.01 3.88+0.36  3.50+0.31
K LB LBs 1770 A HEE 100 47.96+4.94 4514423 2.78+0.25  2.62+0.22
3-WARTES <1000 E¥AE. BRA 577 86.62+4.95  89.09+6.19 3.36+0.33  3.40+0.30
F B 1506 & 9917 1623+£0.93  19.00+1.13 440038  4.61£0.40
KB 1647 BORTEA 5 423240  112.8514.11 2.10+£0.19  4.39+0.40
Rm 1597 BAEE. B 3.61£0.32  4.43+0.37
Fosalb 1862 Bk A 10 63.48+7.05  77.58+7.05 3.79+035  3.98+£0.37
iy 1993 Brark. HE 30° 39.9742.35  44.67+4.70 2.55+0.25  2.63+0.27
4- LA AREY 2034 JBA k. B 123" 19.50+1.48  20.64+1.15 2324022  2.35+0.23
4-THABAIRE 2212 JBA A, B 40° 51.13+3.53  58.19+5.29 3224034 3.39+0.35
—WA = 1360 ARk, A% 02V 8.37+0.53 6.18+0.46 3444029 3.16£0.27
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Fig.2 QDA of Anhui rice wine and the control
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