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Determination of principal aroma components in wine by static headspace-gas chromatography
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Abstract ; Aroma compounds can reflect the wine quality and manufacturing technique, Analyzing aroma compounds in wines can be used to control

wine production process and improve wine quality. In this paper, a rapid and simple method which applying static headspace coupled with capillary

gas chromatography was developed for determining the aroma components in wine. The determination conditions including incubation time, sample

volume, incubation temperature, incubation time and salt concentration were further optimized. The method was characterized by the good linearity

within range of mass concentration, satisfactory recoveries, good stability, high precise and low cost, which could be used in the determination of

main aroma components of wine in practical production.
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Figure 1.Extractive efficiency of aroma components with different
sample volume
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Figure 2.Extractive efficiency of aroma components in different
incubation temperature
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Figure 3.Extractive efficiency of aroma components in different
incubation time
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Figure 4.Extractive efficiency of aroma components with different
addition concentration of NaCl
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Table 1.Resuit of orthogonal design test

AR ATzl BEE CYH Dtk wEEY

HaE/mL  RI4/C  B[A)/min #/g mV+s

1 1(3) 1(30) 1(30) 1(0) 315.68

2 1 2(50) 2(40) 2(2) 606.77

3 1 3(60) 3(50) 3(3) 87422

4 2(5) 1 2 3 653.04

5 2 2 3 1 976.21

6 2 3 1 2 976.21

7 3(8) 1 3 2 648.69

8 3 2 1 3 851.75

9 3 3 2 1 445.23
Bl 199.63 17921 238.52 12797
HE2 224.45 205.48 189.45 247.96
ol (- ] 216.19 255.07 212.64 264.33
wE 24.82 75.36 49.07 136.36
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Table 2. Result of variance analysis Table 3. Liner range, regression equation and correlation coefficient of
WE WEATHH [HE Flt FiRE BEH aroma components in wine by HS-GC

A 8628.426 2 1.000 19.000 &Y RENE/ (mgL™')  MAFB(y)  HARR(RY)
B 79223.062 2 9.182 19.000 M 0.90 ~4.50 0.9758x + 0.5776 0.9976
C 32086582 ) 3719 19.000 Z RS IRRS 0.87 ~4.36 84598x-15011 09975
cSMZ Y 0.87 ~4.36 20.152x - 1.1583 0.9986
‘nD 29344821 2 34693 15000 * AR 1.03 ~5.15 3.1361x-06921 09958
RE 862843 2 Tom 081 ~4.06 0.1942x +0.0642 09986
" BB B E . FMZ 0.88 ~4.39 30.128x +11.951 0.9990
o 2 4l 3 L3404 0.81 ~4.06 0.9758x +0.5776 0.9976
FRAR IR ST, LR R R F SRR 0 EIR 0.81 ~4.05 0.9758x +0.5776 0.9976

WKIFRMEE > FHRE > FEE > B, 5t
INMEE#ITHFEIT(R2)TA, MEHEEEEH
ER. KBREREMIHATA, AR 6 IRERRLMG
HE,0 A,BCD, BAEX KRB HNEAELHBRE
HO0C HEEEINHATMEIR S HLEE 2%, VE
BREAXBSFEFIABRENHEYZELEER N, K
1R OF 8 IR B S0°C & Bt [8] 30min  FES A B R
SmL . NaCl M A 8K 2 (¥ E 0.4g/mL) R B £ 40 #7 %
RN AR J A A HTRIERE, BEHREM R
983.56,
23 EHEEFE
230 FRofp e A R E Ry
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MR E BRI AT R RER . AR EEH
TR R , 20 J 938 I B e 1) B SRR A TR AR T R B A
DR (bR ) B, R AT A4 43068 TED AR P AR 4 0
ARG LB R y, AR5 AR oK BE FO LB x R
HEE, TESFESYENEEFRAMHERE. KB4
R, KA T g bl E # 4 5 40.5mg/L~ Smg/L
AHEA BIFRRME, AR5 > 099, A NE M FHEE,
ZRWES,
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BETTFEENREXNSHAINE BT ERRHNY
W, JF DA 2 BR AL SR o A V00 R 45 4.4 % PR A AR A I
W (FE) , RANRE# TR, BESR0) BEEH
IR 8mL, DA — 8 B B AL BE A AR IS W, I R4
WHEAZ 10mL, B SmL 8% BB AR B4 R #H TS M
BT 1530 AF P i & 4153 7 B e [B) 04 i AL
(2) Bl — BRI IRAR I, S Z R R IR . 2
FRZEE HRRZER RRNM ET B BULE BN . EC
B ARTMIE. TRZE.CRZE. AKZE. )R
WFE 8mL, A5 (1) o 6] & i BUR BE AR TE W, A
—ERMFER BB AR BSNEEAFCAE
10mL, 847, B SmL 12 B4 10 B/ & M AT KM 3 4
B, 15 B AR RE o A 45 4140 1 4R B B ) e AR

F=(A WA S153) x (s H15)/s FIHR)

A4 = (3) R LIS MAIGTIR - (1) A g T

A BURSE = (3) AR IR AR — (1) T PaAR Ao T B

S 15 = ARAERS IR LM S i

S AR = bRETE IR R AR S B
233 FHERRPEEE

53 B SmL WEFEIMAR 3 A T e, b —HEN
AJE, A S0uL 2% BURFENFRE T B o0 2 B aBImAAR
IR A R AR T, SRR 4, TR I e S5 SR R 4
N3 4 TR, KBS BMARIEIER K 79% ~ 105% o

Table 4. Result of recoveries in the sample

&4 BKEAELER

nRi ke .L! Fiss < & 414 Lt
o WA SR/ (mgelL™) Jm)\ﬁ_{ WETD IR e e 41 & R/ (mg L) —
: HH1 "HE2 ¥y (mg-L7h) HH1 HH2 iy

FETHE 421 5.13 467 8.10 1031 1023 10.27 80
R 255.97 267.37 261.67 162.60 415.41 42244 41342 97
Ed i 15.95 17.34 16.65 1627 28.23 29.31 28.77 87
LR 67.06 6321 65.13 90.06 14231 138.31 14031 90
T 5L 221 3.13 2,67 436 492 6.21 5.57 79
C M7 136.41 140.23 138.32 132.29 256.34 233.32 244 83 9%
AR B 30.31 3433 3232 51.51 64.31 70.23 67.27 80
ML 8.31 10.32 9.32 8.78 15.12 14.98 15.05 83
bl 6.32 731 6.82 11.60 15.21 23.33 19.27 105
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Table 5. Determination precision of the concentration in wine sample

#YUm Wl Wl 2 W3 x4  RSD/%
. 2.81 299 3.01 293 3.02
ZERILEE 064 0.64 0.71 0.59 7.30
. T4 21.37 22.80 21.88 20.81 3.90
HRRZ A 039 0.44 0.40 0.40 578
23314 21.02 2333 22.51 20.89 539
ETR 221 235 237 249 4.80
R 269.28 292.00 260.32 265.99 5.11
Fom 15.95 1633 1572 1332 8.89
CMZRE 51.73 54.95 55.39 48.49 6.10

LR B 10.75 13.62 11.51 10.36 12.57

F 5 PR AL e B B R TS B RS E B T AT
BISHIM 45 RSD KERLE 5% AT, ZBHNERE
KBS KF3.02% ;O . CRIM FIRZENETEE
HMER, XA RS ESYEE IR AR R M TR
SHBERG S A TR B E R R R, AT
VAT B IE# f iR I E E K o
24 HEHBHRD N

BU# £ B I AE SmL, filA 2gNaCl, 50uL 2% 4 EE N
PRIV, WIZRE G e BN BE & 8 161.18mg/L, 32 BRIE AL
FAHATAT, WA & BTHRUTHE:

oS’ (mg/L) = (A 4153/ A WFR) xF 415} x 161.18mg/L

PEEULM R ST, REEFSAS & &/
R#E6,

#6 BMOWABERL SR

Table 6. Concentration of the aroma components in wine sample mg/L
RS W01 w02 w03 W04 w05 w06 w7 W08 w09
B 1.102 1.500 3.700 0.639 0.735 0.943 0.505 2299 0.867
1. ¥ 0.389 0.346 0.214 0.303 0.145 0.333 0.141 0.649 0.273
ZMZ g 25.591 4.671 37.057 15.358 14.985 21.579 14.781 11.705 16.856
R IMZBE 0.483 0.709 0.480 0.365 0.504 0.242 0.245 0.529 0.453
TR 0473 0.998 0.494 0512 0.804 0.376 1302 0.532 0.638
LM 5 RE 0.540 0.211 0.561 0.384 0.256 0.360 0.637 0.252 0.495
ETR 0.834 0.727 1.688 0.766 0.780 ND 1.083 0.620 0.522
134 3 294.60 403.42 189.61 280.90 189.51 176.90 21543 112.89 255.97
CMZER 78.561 136.414 51.734 68.397 314.983 67.124 98.299 384.873 111.272
HMZ s 11.266 12.189 10.748 11.853 13.613 12.3324 20.056 5312 16.603
FlRE 3.543 15.952 3.587 6.341 8.481 3.461 7.492 2.749 4.470
KR 7.369 12.796 4.853 6.416 29.545 6.296 9.220 36.101 10.437
1E:“ND” EK o
4 Fig HERLT]. &5 SEMH AR, 2006(1) :99-102,

FRBEREEARIFSESMEEMNT BLTES
HEET EEFANESE R,

4.1 MHETE-SAEENCHEET EERFKYR
R EBRRRERAT TR, @ E3C8HE ¥
L S0°C P 18] 30min FE A HIA R D9 SmL NaCl fin A B
Ja 2g(WeFE 04g/mL) K BAERFS T T4 F

42 BB S TE-SHARNEGHTEEIULL
T EEREN R SHELN R 05mg/L ~5mg/L, B
B RFMEE(ARRE N 0.99).
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