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Determination the content of ethanol in low alcohol

beverages by gas chromatography
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e EE N KRB AT IHSE. LA TG
WAXMS &g 4., 2 # % k£ TEBARR S A 0.010 ~
5.00 M3 AARIFHRMEL R, HHERIGE TEHGER
R R 0.00300, AT kA B A 0.0010, K%
LRENBRABERB G AMEFE Fd TRy RYE
B, F RO E A EAR (B3N ~91IY), MBARTH AL
MESA T LG TR AR NAEZRLE FNIRLETH
PEFHE @R FEH 97%~100% .
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Abstract; The ethanol content of beverages was measured by two
methods, the static headspace gas chromatography and the
traditional method of gas chromatography after distillation, using
TG-WAXMS chromatographic column. The two methods had good
linear relationship in the volume fraction of ethanol ranging from
0.01% to 5.00%. In traditional distillation method, the detection
limit of volume fraction of ethanol was 0.003% ., and the detection
limit of static headspace was 0.001%. The results showed that due to
the complicated pre-treatment processes, the recovery rate of the gas
chromatography after traditional distillation was relatively low
(83%~91%). While the method of direct determination of ethanol
in the beverage by static headspace method was simple, and kept the

ethanol stable during the detection. The recovery rate was between

97% and 100%.
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it Millipore # 47k & 48 A .
112 FEALGR KA

A TE AL GC-2010 plus B, Bt A &0 KN B 1 Ak i
fr s HAS B A A

A ) T4 A 4 HS-20 B, i 20 mL T2 i, H AR &
NP

7 R XS204 B 5 Mg R -6 R £ [ BR R 5 A R
NEIP
1.2 Fik
1.2.1  {Ugsdefe  @igH . TGWAXMS £ 3% E 414 (30 m X
0.25 mm,0.25 pm), HP-5 5 3% & 4 & (30 m X 0.25 mm,
0.25 pm) ; FHR ¥ : 40 C £ 4F 5 min, A 20 C/min F+ &
170 °C A %F 1 min; 2 A A AW # : 1.0 mL/min; /&
J7:74.3 kPa; M. 1.0 pls 0 W M2 20 0 1525 P
400 mL/min; & S ¥ #: 40 mL/min; B & B
30 mL/min; &0 #% 5 B 300 C,

AR DT HHEE AR S A BT HEAE

ELEAERE  EAE R 190 °CiERE R 1 uL AR A 3
HERE RS . AOC-20i+s,

T %8 50 i 60 °C B L - i 15 [A] 30 min; #F A 4t
T mL AR T B IR < 150 °C s B2 B - 150 C,
1.2.2 frdfEdhse RimEIUERE 20 CR@%al w1,
2,5,10,50,100,200,400,500 pL F 10 mL %7 &t i v 8 4l
KB . W1 mL &R BH#HRE. 3 1 mL & 488
ACHRFTIMA 0.3 g AL By 25 mL T2 f [ 2l T %3 i
FE o LA RE oy A b o DA WG TS R A G0 Al A » 42 1 A o it
&, DMEME LS T 3 AR dE 1B 41 T & B K s PR
(LOD). PAMEM: LS F 10 Jgbn e, iH 3080 45 1 F S
ERRLOQ,
1.2.3 AFEMALEL ZEMREE . TG TR 100 mL A,
R I 100 mL A& GROR 20 °CHF 500 mL A8+, A
50 mL 7K 43 3 R vk 2 S, RV IR A 500 mL ZE 4R b, Jm
JUSHE A (BB R B 3% H2 I T 08 B A5 . LA TBURE Y R A o

A

TR T 2 B L T A R 3 2. F 20 TR
435 30 min, FRAMINK 2= 21 B IR 50, & B B A T ikt .
HEMME I 1 mL F2 SN A CHRAIINA 0.3 g SAL#H 25 mL
T3 o 57 B RE 25 A
1.2.4 WA SAL P80 B e AR FR MR i 2R
0.5 %0 M bR HEV I, 53 B HE 50.60,70,80,90 °C . F-# 30 min,
W 7 £ R 6 YR I e TET AR 5 - A B[] < 35 B 2 A R A 4K
9 0.5% [ & WA 7 W, 60 °C 43 51 - #r 10, 15, 20, 30,
40 min J& T0073 JFRE 0 58 HEXF 17 A 0 i L
1.2.5 A &0 2 m s [T i it 56

() FF G E < 43 B 6 43 45 100 mL ¥ 35 1 25 18 12
AE I I SHE €3 B R A A L 53 A0 4 B H 6 4 45 1.00 mL
e B T OIRATMA 0.3 g EALGNAYT 25 mL T2 Ji b, 57 AP
3,9 F 60 C TP 30 min J5 B 2 TS SRR E .

(2) 25 J s BGOSR B9 4> 250 mL &4 N AL

B.C 3 41,4 MFRicH A1.A2,A3.B1.B2.B3.C1.C2.C3, A
HAMA1.25 mL ZFE.BAMA 2.50 mL Z . CAHmA
5.00 mL Z P, HBAKERERZL. NS IR 100 mL
FHF 280805 A0 30 0 OM 3 B2 AR I . 53 Ah 4 A A
IR 1.00 mL B B FEHERTINA 0.3 g ALY 25 mL
Wizs i b, L BRE 35 98 F 60 °C T P4 30 min J5 A 8 =
PEREI A . A GBS WRE R 0.5 % B4 BB E N 1.0%.C
ISR HE Ry 2.0 % 5 R4 0 (D 35
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(3) B &M AR BBCE 565 3 9 6y 45 100 mL B §h, 4
D.E.F 3 #41.4 BlkRic 2k D1.D2.D3.E1.E2,E3.F1,F2,F3,
D4mA 0.5 mL ZELEHMA 1.0 mL Z B, F 41 A
2.0 mL & B, FF 2848 1k A B0 SR €83 T 4 AR A2
AR 45 1.00 mL #F 5 E T OARRETIMA 0.3 g S Akahm
25 mL Tz irp S BV 35 . 40 A1 B bR 10 18 B0 7] Z8 188 15 4 b
IS IS . AR AT FE G 4L 5 pl ZFELH 4
A 10 L Z BT A 20 pl ZFE, 3 F 60 °C F P fy
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43l TG-WAXMS (43541l HP-5 €4 %41 3E 4700 &
5 HP-5 (35 ) 5 TG-WAXMS (B 1) 8 3% 41 3594 5
LAy B AR T TG-WAXMS 6335 4 % B B FT B2 B
AP 43 BEAOR Y AR I B0 1 F TG-WAXMS (833 4,

& 58 L BRI FE K % 2R F 2548 I b A 5 K A6 1% Je 4%
HEREDST AR IR B 43 0 SR H 15 G 7% 18 5 30k R 0 IO 2 IS 3R AR 2
A7 SO RE AT I . A b & B T BRI E Y
) B ZE AR K T K VR AL I ik AR BRSO, W R 4 R TE
FETRE 5 28 VRN K 0 Aok TR 80 000 7, 5 Btk e T I Mk A 22
FLUE IR o 0an SRR A B R 0 LA Y D R
L, Mk A WA, A BT PR3, A Xt
TEA RER . T EAE AR UE b A5 1 LA 1,
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Table 1 Peak area of ethanol at different headspace equilibrium temperature (equilibrium time: 30 min)
T i g/ °C U T AR RSD/%
50 1536 691 1539981 1538745 1535956 1545834 1556671 0.51
60 1851823 1842814 1859917 1866763 1839786 1861 815 0.59
70 4056 734 4091 278 4 029 629 4048 379 4019 106 4 071 025 0.65
80 7041823 7106187 7121965 7011909 7111564 7001 206 0.76
90 9010 685 9171769 9020431 9018137 9122319 9 158 256 0.83
R AR . WA IR 3 P Al IR 60 °C I s
2.2.2 OKN[A Tz - ) R Bl R 2 m) A 0 T AR R _ 500 000 §
A0 DB E A T AELRE - 50 min I« 1 B A i w3 z
I DA BT L6 30 i, i |
2.3 KRB HS R H R B .

LR ] 7 R 6 3R Cr) A RS R 30 35 40 45 50 55 60 65 7.0
SR 2. thFe 2 A2 BT I R R B R 0.01% ~ o M
5.00%6 WA BUFHIRAER R B 1 ZEAR A HOD 0.5% 85 B TR A 6
2.4 @i E R0 kR B W e Figure 1 Headspace gas chromatography of a standard solu-
2.4.1 RESMELZE  hiFE 3 LB L AL tion with a concentration of 0.5%

T BN 2 95 AR 0 0 A5 T 5 A 1 Ot A0 L AR X B o et 22 1 800 0001 " "

Ly N 1650 000+ _/.

2.4.2  JFRIIGRTE T A 2 R T vk E R R L A % g 15000001 -

BRI 2 bR B B SO AR 2 B AR Jr 25 i s ¥ = 1350000

25 (IR 500 A B R 60 0 T S 4 R B 2 1200 000

SRR 00 % 507 W0 A R L BE B T I

B LA 78 43 H 5 505 ) 2% R TE N S s o P e oS A e Timgﬂ
B UMM AEZT AL 2 4. B2 R R A T A LA AR R R 0.5 %)
s A [T s 0 4 R L3R 5 SR A 22 Figure 2 Ethanol peak area (volume fraction is 0.5%)

PO it R BE R T2 3 HP AR i 45 9% B8 ) P S (R AT AT

under different equilibration time

x2 ZELKHUETEER.LUEFEMEXREH() KLHRRESR
Table 2 Linear ranges, Linear equations, correlation coefficients (), detection limits, and quantitative limits of the ethanol
M REWEE/ % My i r i i BR / %6 TE PR/ %
H R 0.01~5.0 Y=3.804 17X 10X —58 114.2 0.999 8 0.002 0.006
I 2= A 0.01~5.0 Y=3.867 1X105X —95 203.3 0.999 8 0.001 0.003
3 HRNEERRENIRERE
Table 3 Sample result and relative standard deviation (n=56) %
W 7 ¥ W 45 24 - E RSD
BERAS 1.99 2.14 2.10 1.98 2.11 2.15 2.08 3.59
WA T 28 s 2.38 2.38 2.37 2.35 2.39 2.36 2.37 0.62
®4 ZEAMBREKAEER RS HRMAREBGAE SR
Table 4 Recoveries of blank sample % Table 5 Recoveries of sample %
o W 5 25 2 o ) 72 45 4R
7€ Iy vk [ HUREIRES [a i %
1 2 3 -2 {E 2 3 S H4 {5
A 0.41 0.45 0.43 0.43 86.0 2.52 2.53 2.56 2.54 92.0
IR B 0.84 0.87 0.86 0.86 86.0 RN 2.89 2.91 2.94 2.91 83.0
C 1.75 1.79 1.73 1.76 88.0 3.85 3.87 3.83 3.85 88.5
A 049 050  0.50 0.50 100.0 G 2.8 2.8 2.85 2.85 96.0
AW AW
%ﬁ * B 099 1.00 0.9 0.99 99.0 %‘ﬁ g 337 3.36  3.36 3.36 99.0
2k 25
C 1.98 2.00 1.99 1.99 99.5 1 4.36 4.38 4.38 4.37 100.0
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TR R 2 L A R R WAL SUAE 1T B HE AR A UM 3 3 B
AR BAR (8300 ~9106) i fhy T % e T b PH S PR B HL
PO B TR AL B0 A v B 3 8 1 DM 00 5 £ e A9 468 2K 5 T 7
AT L T Ak AR R T L RS SRR

D T 285 T 22 3 DM AU I RS B2 OB R Y & A L AR 2
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