R EmiB Modern Food Science and Technology 2018, Vol.34, No.3

HS-SPME-GC-MS 73t = =~ Re (K = S Rk B2 AR EBZ £ & B2
B IXUIR 49 FoR

U, EFTE, TEE, SkEXR, HEX
(RETLABANE S REE, REARXFAVIAEZR, RFE 300457)

HE: KA T BAMIER-AA0 E 3R 5848 (HS-SPME-GC-MS ), S TR & /= B /* & A B BRE B AR B A3 2 iB AR
L MRS, FERA A Gt b ) T B RAY R BATE EON . QAN EIEIEIKA EBEBEE AY1S. AY15-BAT2.
AY15-BAT2+ATF1. AY15-IAHI+ATF1 #9784 F 05 5B %52 4 62, 56. 63, SO FEL s, ETEOIFEHR. BFL. BEA. BE.
B, FAGRAB RS . ZHREA RE & RB B A RS A A BRIE BB K BT B 6B AR T BE K 5 F KBS G EL I AR L B TR AY S )
HARRALE IS, £, AY15-BAT2+ATFI BAF F#i4hth CBRE THES. LBURES. LHAERS. LHRLES. CB-F A2 K Lag
AAY BB, R4 EAY, AY15-BAT2+ATF1 5 AY15-IAHI+ATF1 23R % 7 LB LS Fo Ll 58 B5 1 Y15-BAT2 1| R %
hE IR AR, PN, X ZAEER AR AR T B b EAEE. TR A 94

KR M EAMERARIRN; BBEE; Q8 FeAWm; B S48, 7 0

XERS: 1673-9078(2018)03-248-254 DOT: 10/13982/j.mfst.1673-9078.2018.03.036

HS-SPME-GC-MS Analysis of Flavor Compounds in Liquor
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Abstract: Volatile components_in“Chinese liquor fermented B'y different Saccharomyces cerevisiae strains with high ester yield and low
higher-alcohol yield were analyzed by headspace solid-phase microextraction gas chromatography-mass spectrometry (HS-SPME-GC-MS).
The main volatile flavor compounds were quantitatively analyzed by GC. 62, 56, 63, and 59 volatile compounds in liquor samples fermented by
the stains AY15, AY15-BAT2, AY15-BAT2+ATF1, and"AY15-IAH1+ATF1 were isolated and identified by GC-MS, respectively, mainly
including i esters, alcohols, ald , acids, alkane, aromatic hydrocarbon, phenols, and so on. Compared with liquor sample by AY15, the

ols were improved with various degrees in those by AY15-BAT2, AY15-BAT2+ATF1 and

AY15- TP‘Among them, n-Butyl acetate, heptyl acetate, octyl acetate, phenylethyl acetate and acetic acid-methoxy-2-phenylethyl ester

were ne& identi

isoamyl acetate were significantly improved by AY15-BAT2+ATF1 and AY15-IAH1+ATF1, while AY15-BAT?2 did not affect the generation of

ed in“liquor sample by AY15-BAT2+ATF1. Quantitative analysis results indicated that the contents of ethyl acetate and

the main esters. » Meanwhile, the contents of n-propanol, isobutanol and isoamyl alcohol were reduced with various degrees by AY15-BAT2,
AY15-BAT2+ATE] and AY 15-IAH1+ATF1.
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flavor compounds; esters; higher alcohols
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k. ERERERE TV AY15 (CICC32315).
P2 R R B B Ak AY 15-BAT2M 7 &= s s
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AY 15-IAHIHATF1M, 35l R R R R 7 Tl
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7890A-5975C S AH G- RS e 1%

RTINS, ok b AL AT PR A 7
1.3 SLJk

3.0 ABAE
B mRE, 60%LL Bl 20 HiffL; 500 mL
= AIRPRE 2 80 g, I 200 mL 60 ‘C/KH, Jinl

NBARES 20 L, JN#AEE 85~90 °C, 4EFF 1 h; 115 °C
KEE 30min, AEIE 60 °C, MIAFELHE 40 uL, 4ERF
30 ming AEIZE 40 °C, MRMEEER, 485 30 min;
AEIZE 30 °C, I KHN 20 g, MARWIEE 0.08 g, 2%
(4HMI%L 500 J3/mL), MAKFRFNFEZE 300 mL, $i
PEIS5]; 30 CHPEKEE 48h IR (500 mg/L);
RIES d, =R A 2800, ZABRITEEN 50%
(VIV).
132 g

PR R 12% (VIV), B8 mL & T 20 mL %
OISR, N3 g &AEN, ONIEMERE 7, FR
VUSR LI VS st iy o B S (BRI S P P v
60 CFif 10 min, W4 AEHCLIE AN A T 40
min. UG AERCELIR A GC-MS R4uHHFE, 250 C
fFE B S mins
133 GC-MS &4

SAHETE & gy Agilent CP-Wax (60
mx0.25 mmx0.5 um); HEEE RN 250 'C, AN
#HAE AN 0.8 mL/min; THEFEF AFLLE 40 ‘CYE
£F 2 min, %M 2 C/min FIEEFHE] 100 °C, FZE
4 °C/min FIEETHE] 230 'C, 4EHF 3 min.

JREZAF: El; 70 eVs FHEH 30~500 u; EF
JRIRE 230 C.
134 GC &4
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BIZAE: RlESA FID, BikA Agilent et
1909N-213 (30 mx320 ymx0.5 ym), LA SHS s \
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Tseror| ‘ AYIS-IAHIHATFL, X R BE e 28 3 BT REL AT
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F1 M. Hdr, FRRERREE VUKV ) & =
A R R 67.15% 4.28%- 0.03%A11 2.19%,
BESSW 5 AN S B EL AY 15 #2705 T 10.27%, Bk
VIR AR S AR EL AY 15 FRK T 32.30%; He i
& ESERMERST 045%. 5 AY15 ML,
AY15-BAT2+ATF1 # 5 s th LB IE T s LIRBR
fis. ZIR¥NE. LIRAKCEG. LIR-HAHE-2- K BT
FhZlBlE . 5 AY15-IAH1+ATF1 25 R EE P RE 2 52

2. 3 FhRZE. 3 Fhbeke. 1 FhosEE. 1 Rk, 1
FhmE. Horb, BRRERREE DU RS0 1) 2 &5l b e
FERVERTTF) 68.21%- 4.50%- 0.04%F1 1.90%, [E3SE
VIR A S A L AY 1S 325 T 12.01%, EE340)50
AR S AL AY 15 FRAK T 28.73%; BV
BEHERERSET 035%. 5 AYIS M,
AY15-IAHI+ATF1 #ff o CRRIE TR LPRF
B 2 BRIER -

FERVERAT 42 MR PR OBESh 6 M, 1 Ml | 4
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Table 1 Relative contents of volatile components in liquor samples by different yeast strains
) X i ARG 22/
Vi PR G i E] /min PR MR AR
AY15  AY15-BAT2 5-BAT2+ATF AY:’\HHATH
RS

1 9.67 LB LB 248 2.05 S 4.44
2 1632 TEA LS 2.53 2.12 i I 245
3 17.13 2-F AT B - 0.03 - -
4 18.36 CBRE T B8 - - 3.16 2.92
5 21.26 TR R BS 0.36 0.44 125 1.00
6 22.04 RER T 0.25 \ 0.34 0.26
7 23.55 T BT B 0.05 0.02 0.02 0.02
8 25.70 5 TR LB 0.27 . - -
9 27.34 8 R KBS - 4 - 3.34
10 29.16 B LB - 32.89 33.66 37.00 34.45
11 30.86 T ERR B - - -
12 30.93 TSR ER /E - 0.35 0.35
13 31.46 A /002 - 0.04 -
14 32.23 A5 TR T B 0.03 - - -
15 33.46 3T IR LB 0.13 0.14 0.15 0.15
16 34.29 4 TEAEE 0.26 0.28 0.30 0.24
17 16 TR TS 0.45 0.59 0.55 0.54
18 36. BT B 1.55 1.10 0.71 1.06
19 &6 A RER S KBS 0.03 0.03 0.03 0.03
20 ,{ 37 L B - - 0.03 -
21 " 398 TER T By 0.11 - 0.09 -
22 39/41 TR TEE 0.03 0.04 0.03 0.04
23 41.51 B KBS 5.14 - 3.51 4.61
24 42.13 TS - - 0.09 0.10
25 43.56 TR ES 0.01 - 0.04 0.04
26 43.67 WL BLER g - 0.01 0.02 0.02
27 44.55 F-# LB 1.49 1.70 1.12 1.33
28 45.04 TE 2 LB - - - 0.08
29 4532 R X2-FHth LB 0.07 0.15 0.04 0.09
30 4538 T i F B - - 0.05 -

BT
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BER
31 47.23 B B 0.63 0.84 0.41 0.62
32 48.85 FER3-F AT B - 0.29 0.13 0.20
33 49.17 B X-4-ZW 8 LB 0.04 0.29 0.03 0.04
34 49.58 T B LB 0.55 0.39 0.48 0.33
35 49.72 R Y B LB 0.08 0.08 0.06 0.06
36 49.94 9-RHHER LEg 0.12 - 0.07 -
37 50.90 RERE R B - - - 0.02
38 51.31 4,8,12-= ¥ 2 - BR LBg 0.05 0.07 - 0.04
39 51.43 +—88 T Eg 0.17 0.14 0.09 0.12
40 53.28 KB LB 0.13 0.15 0.10 0.08
41 5421 LERR LB - -
42 54.52 FIAEBR T Bg - -
43 56.18 3- R AR LB 1.66 1.67
44 5721 + =8 A% 0.06 0.07 0.03
45 58.17 hiER LB 0.50 0.49 0.61
46 59.87 + 95 LES 1.67 1.45 1.02
47 60.96 TER T B - - - 0.01
48 61.29 Ik B LB 0.55 0.27 0.47
49 61.49 St Sl - - - -
50 62.33 13-F A+ ek LEg 0.07 - 0.11
51 62.34 + A8 TEg 0.21 0.12 -
52 63.35 TE-F R 2K B - / 0.28 -
53 63.36 TE-2- R OB 0.61 0.78 - 0.51
54 64.77 AFHREL LS 3.71 2.81 2.11
55 65.26 9-+ <ML T /£ 0.41 0.24 0.18
56 65.27 E-ll=oh AR M BA LS 17 - - -
57 66.45 9,12-+ 55 B — M 85 T Big 0.10 0.09 0.02 -
58 67.21 14-F 3+ < B i 0.01 0.01 - -
y 4
=3 13.12 12.03 13.25 13.36
iE AE 0.08 0.06 - -
TE 1.10 0.59 0.52 0.60
ETHE 0.04 0.03 - 0.04
F R 4.46 3.32 3.22 3.34
ECE 0.42 0.33 0.35 0.30
=+ 4Bz - - 0.01 -
Bz - - - 0.05
RTB 0.21 0.23 0.18 0.18
+ Bz - 0.05 - -
ek
69 4220 B 0.02 - - -
70 44.72 K EE 0.05 0.04 0.03 -
71 51.12 E-14-F5obe it - - - 0.04
TR
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LR

7 ES

72 48.51 T - 0.17 0.20 0.18
73 54.99 TE 223 1.83 1.91 1.63
74 60.56 FE 0.14 0.14 - 0.10
75 65.56 KB, 0.25 0.07
£

76 38.11 ok 0.01 0.01 0.00 0.01
77 42.62 +A% 0.05 0.06 0.03 | 4

78 46.51 ok 0.06 0.11 0.06

79 4733 T A K 0.07 0.08 0.05 0.08
80 49.82 +ex 0.07 0.11 0.09 0.07
81 52.40 A 0.13 09
82 52.87 FAE 0.02 0.04 02 0.02
83 53.65 2-+ = J R - 0.06 S} ) -
84 56.60 2,6- =A% T Hat F#r 0.18 0.20 P .0 R 0.07

E R AM.
YRR B R I R M IR 31T GC &

22 B RMERKYIEE QA
% 2 TEIRRTR i

I, AR 2.

IR D EBDTER
onents inliquor ples by different yeast strains

Table 2 Quantitative analysis results of main volatile co

o A F/(mg/L)
AY15 AY15-BAT2 AYJ5-BAT2+ATF1 AY15-IAHI+ATF1

L8 LB 819.06 1559.43 1598.89
TBR 3 /% B 6.22 12.96 15.40
TE LB 103.83 114.84 97.57
B LB 1216.91 1114.30 1019.81
FUBA TBg 263.70 252.69 223.98
ERE 102.57 87.52 87.13
FTE 383,714 214:37 158.51 257.69
F N B 66 540.79 459.40 492.72

T 209.24 194.79 21572 22733

T 134.20 131.28 123.63 127.72
@é& ' 276.79 286.32 256.55 249.43

221 EEEYR illo 2 SRR e BRI v R Y PR AR TR R 1 B ] LA

BRI Prh & B R 2 IR . —, 72
WhESEERIFES, 45 AY15-BAT2 25 KK
PO OTES GRS IRBEAELL AY1S %A BE =
. H AY15-BAT2+ATF1. AY15-IAHI+ATF1 5%
FANRER R OB S TR BB WA W4 m, LR
CIEA RN 1559.43 mg/L A1 1598.89 mg/L, #H
Eb AY15 3255 90.39%F1 95.21%; 2R klsd: i
43914 12.96 mg/L Al 15.40 mg/L, ML AY15 $25
108.39%F1 147.55%. BT BRI T L £ 18
CFEOFE. AR TS, VURKBRIE I RE 2 A1 R X

EALE FERS BN T, BEREETE
BEOTRBRI B i 0™ i SR R R A 2 M) =
Wi A A
222 FHAEE

BRIEAMATFC B Er, 8 TR,
T SO, (R R B e, AT A NANER (2% ek,
I HHER S« Bk, AY15-BAT2 .
AY15-BAT2+ATF1. AY15-IAHI+ATF1 2 5 K BEFRE
PIIEAEE. S T EEA I REREAH LG AY 15 398 2D
RS & AAEE: AY 15-BAT2 5t = Fd s g i i) 25
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=R AR T 92% . 44.13% 1 18.72%
AY15-BAT2+ATF1 A& b = Fofr v R 1) 5 52 40 ) %
KT 14.67%- 58.69%A1 30.96%, AY15-IAHI+ATF1
FE i =M S 2 R T 15.06%. 32.84%
1 25.95% . 25 R = FPBRIBEE REAE B R I A
HAANFR SRR KA1, a6 HARN CmREA:
BRAE ST, AT AT 2 A R (e 5 e R 1) L A5
AANFFEE IR .
223 BREMR

BRI S R IR ) S B Ry, e
FREG I RTARPI, S 1 5 Mt 2P R i A
191, 45 AY15-BAT2. AY15-BAT2+ATF1. AY15-IAH1+
ATF1 Z5KBERFEN IR, TR, CERAHEE AY15
P REER . 45 FR I =PRI R R B AR AT OO
e el & LIS OL R, TR i) 5 B
A W S,

3 Zig

KH] HS-SPME-GC-MS #6:ill 1 A~ [A) i 5 72 g i
FE R BE R I B2 5 R B N P P R YRRy, K
PUBG 55 ) LA A LB A T RIS AN R RE B )3
. i, AY15-BAT2+ATF1 FEf TPk 2B E T
fis. ZMRBRE. ZR¥ERE. LR LEE. LIR-HEHE
2- KB TR . FREE, AY15-IAHI+ATF1 FF 5
HZRRIET R LBRFEEWIFN TR G . XHPIH
BRI T GHEAT BT, Pk BRI
TR RHE A S E R SRS T, BT
LR AN R e I BE I s A = O R B
AT 5 LB PR A o = Fh BRI BEAS [R] 2
FERI RS T P IE RS S T BRI R S, 45
HHAFRR LR AR FEEE M
P 5 e i X = TR ™
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