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Determination of acetaldehyde in wine by gas

chromatography-mass spectrometry
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Abstract: A method for determination of acetaldehyde in wine by gas
chromatography-mass spectrometry (GC-MS) was established, in
which the influence factor on the detected results were studied, such
as extraction agent, desorption pH, derivatization reagents. As a re-
sult, the limit of determination (LLOD) of vanillin and ethyl-vanillin
was 0.12 mg/kg. linearity range was 0.2 ~ 100.0 mg/kg (R? =
0.999 4), The spiked recovery was between 89.3% ~113.0%, and
the RSD ranged from 1.28 % ~9.42% (n==6). This method was ap-
plicable for determination of acetaldehyde in wine.
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DNPH,CAS:119-26-6) . #E B FRHL 0.5 g5 A £ 0.001 g) 2,
4- RS R CERE LD A 30 mL E R (B2 4l F 30 mL
G ES LD W iR SRR F A B 100 mL R H G
RREAPEL, L R
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100 mL Z¥ 5 o Bl K 8 2 38 20 4
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R 2 min,4 500 r/min .0 5 min, F 2R 5 mL 37
CHREZER 1K, A2 KBERBAFCKEEE
10 mL,#f 0.22 pm Y& BT HERE 416 L ALATHT .

JBE A < K B TS AR 24 300 mL A 1 000 mL HETE
MBI EERFMT  BERD FFERGFHAE
“RERPURRD . RERE. HETAKEE NI
1.2.2 B 2. 4-Z AR AR AR il 4 43 il i
I 0.50 mL A7 #fE TAEWF 15 mL &0 . AR5 A 0.5 mL
5g/L W2, 4- TR SR EA . =R B RAT2E 6 hy A4
Ja A 5 mL ¥ ke, W EHR I 2 min, 4 500 r/min & 0>
5min, FERBEHSS mLACKEEREE 1 K. 5 2K
BRBGEAF O ERE 10 mL, 3 0.22 pm 38 T #E AR
ok LA
1.3 UE&H
1.3.1 SAREEAME  @3%H . DB-5ms BAIEAE(30.0 mX
0.25 mm X 0.25 pm) BRI 3 BT AL . F2)7 THR - W 4R
P 130 °C L £ 4% 1 min, L 10 °C/min FF & 280 C, i 5
3 min, MEREITIRE 280 °C. 280 C. # < :He
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Figure 1

Acetaldehyde and 2,4-dinitrophenylhydrazine reac-

tion chromatography mass spectra
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Table 1

The peak area ratio of the two isomers in the

standard solution,red wine, white wine and spar-

kling wine %
FE il U 1 TETFR U 2 TR
bRl 39.04 60.96
AN KRl 39.45 60.55
P 4 T 39.16 60.84
L R(IRT) 39.23 60.77
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Figure 2 Effect of different solvents on the extraction

of derived products

82000
78 000} [ ]
<
& £74000f
=
¥ £70000f
a,
660001 (W
62000
10 11 12

13 14
pH

B3 % pHSLBATANRKLEN R A

Figure 3 Effects of different pretreatment pH on the

efficiency of acetaldehyde derivatives
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Figure 4 Effect of different pretreatment time on the effi-

ciency of acetaldehyde derivatives

2.2.4 frER MM m 43 0.2,0.3,0.4,0.5,
0.6 mL, RN 5 g/L A 2., 4- 1§ 3k 2% Pk 7 000 A A AL 0R
HSE IR 25 0 (LB 5) g 7 B 2 A1 A Ak SE s (8 A i i 7 e
Fr A A sk 30, M AT AR AL IR R B L 0.5 mL J& AT A= fh Rl
B WU R R A AT AR B A
0.5 mL,

2.2.5 FEFMGREW 3 2.3 KT AR AE N A I AR o il 22
0 R 2 S A R R BRI A I S A 4 R B AR

1800001

140 000

a

100 000+

VA TR AR
Peak are

60 000+

20000+

0.2 0.3 0.4 0.5 0.6
A3 A5
Amount of derivating agent/mL

B 5 ATARA N B 4T AR 6 h

Influence of the amount of derivatization reagent

Figure 5

on the efficiency of acetaldehyde derivatives

x2 AdFFBEBERMRSZAMERNEST
Table 2 Comparison of red wine matrix and blank

with Standard addition

PRUEIARE/  AREIn Al bR 2k
(mg+ LD 28 1 7 U 11 AR o7 U T AR
1.0 13 063 6 575
2.0 19 569 13 018
10.0 71 702 65 190
EROEREER 6519

*3 BEAHBEERMRESZBEMRNES
Table 3 Comparison of white wine matrix and blank

with Standard addition

PREEIIA/  BRAEIATEM AR L
(mg+ L7Y  ZRmppiem gl p i e A
1.0 32 691 6595
2.0 38 656 13 064
10.0 91 005 65 398
emALmEEEB 0 25602
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WE 45 R R W T7 ki SR 2 Il i 20 89,300 ~ 113,00,
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Table 4 The measurement results and sample information

and of wine

7= i 45 R 7 i TR E/ %0 <mf~i*l)
ARG TR e[ 12.0 72.50
Gk R A 13.5 10.81
ARG R R A 13.5 4.16
AR Rl % 13.5 3.24
LLAG A PG PEF 12.5 2.74
T IS 12.0 2.17
AR KRl PEBEF 13.5 2.10
T LA luEld 12.5 2.04
ARG KR SN2 14.0 1.91
REAR KR eS| 12.0 1.86
AR TER PP 12.5 1.78
AN KRl EgE| 11.5 1.65
T LA IE[A 12.0 1.59
EARGER % 11.0 1.34
T 2011 5 12.0 1.32
T LA A SN N2 15.0 1.27
T 4L % Py gEF 13.5 1.27
ARG KR KA 14.0 1.21
T LA % IIPA 12.0 1.16
ARG Rl WK F 13.5 1.02
AR KR TR A 13.5 1.02
T L % % F 13.5 1.00
T A A L 11.5 38.80
H 22 IS 38.0 21.62
F i 47 F I 9.5 20.35
7 2 [ZE[B 12.0 5.78
L Y6 4 R F I 8.5 27.00
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