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Determination of 4 categories of flavor substances in liquor by

gas chromatography mass spectrometry
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FME ML AEERERA E(GCMS), KA kHF
BT (SIM) X, A7 ik £ 8, JF B M4 & K, B
NABRAAT AR 2 FRATH EH R, RGBT
Bk BR R BAE B K a9 B R 0.007~0.070 mg/L,
FEFMA 0.020~0.200 mg/L, 3+ B A& 0.000 5~5.0 g/L
MEE AL R AAX RS R 09985, £ 60% LB
KIE R T o AR T B 3 AR E K 0 AR R e AT
A K B 4 KRR R R ) R R 87,800 ~
107.4% A8 AR 24 2.0 ~T7.4% (n=16). #if:
K7 kTR T QBT 5 £ Rk R T EHH.
KBEWR AMEE G E; B kY R FR
Abstract: Objective: To establish an analytical method for the de-
termination of four main flavor substances in liquor. Methods: A
gas chromatography mass spectrometry (GC-MS) method was
established for the simultaneous determination of esters,
alcohols, acids, and aldehydes in liquor. Single ion monitoring
(SIM) mode was chosen. Then the method was inspected
through comparison with the standard mass spectrum database,
quantitative analysis of the external standard method and relative
standard deviation of day-in and day-out were investigated. Re-
sults;: The limits of detection of the four types of flavor com-
pounds in liquor were 0.007 ~ 0.070 mg/L, and the limits of
quantitation were 0.020~0.200 mg/L, and the linearities were

satisfactory in the range of 0.000 5 ~ 5.0 g/L, with the
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correlation coefficients of R?2>0.,998 5. The accuracy was tested
by adding three levels of low, medium and high concentrations of
standard substances to ethanol in water (60% ), and the average
recoveries of the four categories of flavor substances were
87.8%~107.4%, with the relative standard deviations (RSDs)
of 2.0%~7.4% (n=6). Conclusion: The method is accurate and
reliable, with good repeatability and high sensitivity. The method
is stable and can be used for the determination of various trace
substances in wine. It was found that the volatile flavor com-
pounds of different flavor liquors were different to some extent,
which could provide a reference for further research on the flavor
compounds of liquor.

Keywords: gas chromatography-mass spectrometry; liquor; fla-

voring substances; flavor type
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F1 BES4IERNEYREY SIM S8
Table 1 SIM parameters of four types of main flavor

compounds in liquor

TR Es P EPE
X5 #F CASH
[B]/min B+ BEF1 BETF2
MR ZTE 141-78-6  1.708 43 45 61
TR 105-54-4  2.227 71 43 88
[N
C R OWE 123-66-0  3.556 88 43 99
MW 97-64-3  4.757 45 43 75
TE B 71-23-8  2.189 59 42 60
L or TR 78-83-1  2.457 43 55 74
1E T 71-36-3  2.854 56 55 43
S EE 123-51-3  3.374 55 70 42
/N7 64-19-7  5.843 43 45 60
TR 107-92-6  7.928 60 73 43
[ =
)'qi7d 109-52-4  9.220 60 73 55
LR 142-62-1 10.404 60 73 87
o TmE 124-19-6  5.318 57 70 98
B 12-31-2  6.460 57 70 82

(S/ NI ) e B B 2 f B AR 4 235 2R AT, 14 Fp UK
YR AR 1 PR 2 0,007 ~0.07 mg/L, RN 0.02~
0.20 mg/L, 2tk fe A BR A B BRI L3R 2,

2.3.2 WEEREESHEEEE L0 A9 KUK R B AR 28 A
B £, MR S BRI LU AR I B i 1 S R A% B L 60 % 2
P T A 8 S5 R AT ARG L P R I B K B b 8, R 2
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Figure 1 Standard chromatogram of 14 flavor

substances
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Figure 2 Chromatograms under different split ratios
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Table 2 Linear range, limits of detection and quantitation of four types of main flavor compounds in liquor

Atr#)  RMEEE/ (g L7 LA 2 R? KR/ (mg+ L7 &R /(mg+ L™
Ny 0.005~5 Y=26 639 142X +1 613 375 0.998 5 0.07 0.2
T 0.005~5 Y=18 787 077X +2 152 884 0.999 4 0.07 0.2
. 2 P 0.005~5 Y=41 473 506X +2 531 492 0.999 4 0.03 0.1
N 0.005~5 Y=43 607 720X +2 152 711 0.998 7 0.07 0.2
1E T 0.000 5~0.5 Y=813 214X +178 188 0.999 1 0.07 0.2
ST 0.000 5~0.5 Y=3 557 046X +54 644 0.999 8 0.03 0.1
T B 0.000 5~0.5 Y=6 128 133X +18 546 0.999 9 0.02 0.06
5 0.000 5~0.5 Y=6 478 459X +39 200 0.999 9 0.007 0.02
TR 0.002 5~2.5 Y=6 566 883X —416 525 0.999 5 0.07 0.2
Tl 0.002 5~2.5 Y =40 890 311X —2 480 663 0.998 8 0.03 0.1
i 0.002 5~2.5 Y =40 500 534X —2 308 850 0.999 3 0.03 0.1
o 0.002 5~2.5 Y =33 486 243X —1 725 656 0.999 7 0.03 0.1
T 0.000 5~0.5 Y=3 761 762X —56 293 0.999 9 0.07 0.2
B 0.000 5~0.5 Y=3 594 669X —18 890 0.999 9 0.07 0.2

K3 MREKRNBEE

Table 3 Spiked recoveries and precisions (n=56)

B iR bR B EE/ SLIBRRKE )/ BICR/ KRR/ e AR B/ ST R AL/ IR/ KSR/
2N 2N
(g+ L™ (g« LD % % (g+ LY (g+ LD % %
0.100 0.0944-0.025 2 94.4 3.3 0.010 0.0104-0.000 3 99.7 5.6
LR T 0.500 0.475+0.013 3 95.0 3.3 5 G 0.050 0.047+0.001 5 94.0 4.4
1.000 0.97540.021 1 97.5 2.2 0.100 0.09040.018 1 90.4 3.5
0.100 0.10240.023 0 102.0 3.1 0.050 0.0494-0.012 7 98.0 3.3
T B 0.500 0.495+0.014 2 99.0 2.8 LR 0.250 0.25240.005 8  101.0 4.0
1.000 0.9854-0.030 3 98.5 2.5 0.500 0.4754-0.013 2 95.0 2.7
0.100 0.09674-0.028 2 96.0 3.8 0.050 0.0444-0.011 1 88.2 3.1
C R & g 0.500 0.492+0.015 8 98.4 2.5 TR 0.250 0.226+0.004 8 90.4 3.6
1.000 1.010£0.040 4  101.0 2.0 0.500 0.4664-0.010 3 93.2 2.7
0.100 0.10540.029 7 105.0 4.1 0.050 0.0494-0.010 9 97.9 3.0
FLIR 2 g 0.500 0.537+0.0123  107.4 3.4 TR 0.250 0.233+0.003 7 92.8 3.3
1.000 1.03040.030 2 103.0 2.6 0.500 0.4464-0.080 3 89.2 2.3
0.010 0.00974-0.000 5 89.8 7.4 0.050 0.0464-0.010 9 92.4 3.8
IE T B 0.050 0.044+0.001 3 87.8 4.0 O iR 0.250 0.2224+0.007 3 88.8 3.2
0.100 0.0914-0.020 1 91.0 2.8 0.500 0.4674-0.008 4 93.4 2.8
0.010 0.00974-0.000 4 90.0 6.3 0.010 0.01040.013 2 101.0 3.2
L 0.050 0.0474-0.001 2 93.6 3.5 TR 0.050 0.049+0.020 2 98.4 2.6
0.100 0.0894-0.002 0 88.9 2.9 0.100 0.0934-0.017 4 93.3 3.4
0.010 0.00974-0.000 4 93.0 5.8 0.010 0.01040.000 4  101.0 6.3
IE T EE 0.050 0.048+0.001 2 96.8 3.1 B 0.050 0.046+0.013 0 92.3 3.4
0.100 0.0924-0.017 8 92.1 3.6 0.100 0.0964-0.018 8 96.2 3.7
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Table 4 Reported analytical methods for the analysis of trace components in Chinese liquor

R0y v WA BB/ (mge LD BE®EE/% ER/ Y BFH 0k
GC-FID B 0.006~4.275 0.10~3.60  84.9~115.4 [22]
GC-FID B BT U 0.1~1.5 <(5.00  94.0~108.1 [12]
GCXGC/TOFMS A 1K / / / [5]
GCXGC/TOFMS T % [ K fi € / 9.79~11.80 / [18]
GC-MS o025 [ AH il 36 B / / / [14]
GC-MS R AR / / / [15]
GC-MS R 0.007~0.070 2.00~7.40  87.0~107.4 /

FUAL B I 2 T X XU R 0 5 B R 43 T G ik
e P 7 B AR BT R, BRI E T A £k
57 FABR Y BT B AR AT IR Y B | A, GCX GC/
TOFMS 0] 5t (0 o b Rl o a0 47 58 1 {HL 3 o 0 47
i TR EI X N J SR S T N | 5 NS
3T
2.5 SERRTE SN

W R LG M  L 3 Ffw 7 W& R Gl &
YA A I ) 6 AN AN TR S T RE R AT R DU, 25 SR
Fe 5, 6 AL 4 2 RUBR 4 5 359 AT A 0 3, e 2 A X A
HTE 55.39% ~ 75.41%, BEZE M X & & 7E 0.56% ~
9.23% JFRIEAH N T TE 22.02% ~37.67 % , B KA XF &%
HAE0.02%~0.07% . 3 FhAS A F B (379 Hh R 2 L BESS RN
FW I A e T 28 A AR . TR S A A T A A
P P 25 S A R R e A R R A R T T A R
R ER ISR IS B e I B R T 25 5

WHERRMAW D EEEEHEY BRI, WY
B A 9T A, T O R ER VAR L

i 2 R SR B M A 0 2 3K 8694 . O IR 20 W2 Lo
o H R G 1 U K 19 R R T e 7 R R R
S W 0 T 0 AL B A A, T R T R R
R R AR o M 67 Y0 2 AT AR Tk 7
4T P A X A T4V Hh 2R 2L O 2
L TR IR A A B Ik 7096 A8 A L T A A 1 A
R R Y . 2 B R e K A R i
5 AL P2 S, BEPRE i 5 R IR K 55 %% BE R 6
S A bl 7096 TRk o 7 ol 5 R KB 1) R 36 ) £
FHHG 25 50 %45 5 5 Liu %00 9 % 30— B0, 1 o fy B
HAALRE 57 T ELBE 52 bk, 75 6 A 379 FF 19 B2 49 o
SO AR R . TR R K R A B A KLk 1 £
FH A 2T WG 1 R P R R 2 T R 110 ik A X
B A 4 B
3 Hie

BT AM 63 TR B R S0 T I 4 R
BRI R S T — A P R LR T A A B 4 K
IR 190 5 O o 0 5 O 9 L% T ) B AOR 0 L T A

5 LERHFERNKENER

Table 5 Measurement results of real samples %

FE il ZWLHE TMZF CMOF MR ENE 5T IE T
1GEHFED 31.19 2.90 30.18 4.07 0.13 0.17 0.09
208/ AD 28.31 0.82 19.90 18.21 3.83 0.54 0.05
3R FRD 24.16 4.14 26.06 19.66 0.51 0.33 0.51
LR FRD 22.49 3.44 27.16 22.31 0.52 0.57 0.42
5D 34.55 0.01 0.04 20.80 5.31 0.05 0.00
6 (& 75 1) 34.41 6.12 0.95 28.74 0.13 0.13 0.02
FE i S mE 1 TR i [&Y.7 TBE PAY
1GE®FTD 0.18 15.85 1.48 0.76 12.97 0.02 0.01
205/ ED 4.81 20.74 0.58 0.63 1.49 0.02 0.05
3O AR 1.23 15.85 1.05 0.46 6.03 0.01 0.01
AR FRD 1.04 14.65 1.07 0.56 5.74 0.01 0.01
5(H# A D 1.55 34.60 0.56 1.14 1.37 0.02 0.01
6 A A 2.06 21.52 3.22 1.20 1.47 0.01 0.02
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