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Detection of Flavoring Substances in Fruit Beer by Headspace
Sampling- Capillary Gas Chromatography

ZHANG Liang and ZHAO Chang-xin
(College of Biology & Food Tech, Dalian Institute of Light Industry, Dalian, Liaoning 116034 , China)

Abstract: The flavoring substances contents of fruit beer were measured by headspace sampling and small-bore capillary
column GC. This method made use of hydrogen flame ionization detector (FID) and counted by area normalization
method. The test results showed that the degree of separation was high, the chromatogram apices were symmetrical, the av-
erage recovery up to 98 %, the relative standard deviation within 1 %, and the reproductivity was better. It proved that the
method was simple, convenient, high-speed and accurate. It could meet the needs in analysis and testing.

Key words: analysis and determination; fruit beer; flavoring substances; GC; headspace sampling-capillary column

: 1
’ ’ 1.1
1.1.1
3 o 1 PE Autosystem XL , FID
: ; Turbo Matrix40 ;
: : ' Total Chrom Work Station 6.0 ; DB -
' WAX(30 m x0.53 mmx1.0 ym)
2 1.1.2
’ ' :20g 100
' ;3 mL
’ : 2000 mg/L
' : DMS
]
"o | | | ' AR
' 14 20 % . 100 mL

' ' 10 mg/L, DMS 0.05 mg/L,

: 2006- 04- 26
(11979-),



111

0.5 mg/L, 0.5 mg/L, 10 mg/L, %2 FHAEFEQBFLRER (n=4) (%)
0.08 mg/L, 5 mg/L, 5 54 PEE (wg/L) HMtr R FiyE
mg/L, 5 mg/L, 1.0 mg/L, 1 2 3 4 EHEEwRE KN X
30 ma/L. 0.05 mall. 0.08 ZE 4,483 4.485 4.465 4.482 4.478 0.009 0.002 98.08
gL, U0 My/L, : DMS 0.015 0.013 0.013 0.014 0.014 0.002 0.001 99.85
mg/L, 0.2 mg/L HEZR8 0.186 0.182 0.185 0.183 0.184 0.002 0.001 99.94
1.2 ZEZBE  4.33 4.440 4.431 4.390 4.397 0.050 0.012 98.67
121 V). 3.124 3.135 3.141 3.14! 3.135 0.008 0.003 100, 01
. ZEYRTHEE 0.661 0.750 0.662 0.667 0.685 0.043 0.033 100. 17
( 0.8 % TEZE 1.19 1.150 1.170 1.161 1.167 0.017 0.014 99.42
3.0 % VoL, 1.5% 2.5 %); 4 EFEE 2.981 2.980 2.980 2.984 2.981 0.002 0.001 100.02
5mL , omL RTE 0.566 0.555 0.550 0.551 0.555 0.007 0.003 100. 09
0.1 mL ZEFREE 1.563 1.561 1.56 1.568 1.563 0.004 ¢.002 99,72
’ ' ' R 28. 541 28. 530 28. 530 28, 534 28. 533 0, 005 0.001 99.64
CESZB 0118 0.108 0.117 0.108 0.113 0.005 0.004 98,93
1.2.2 T RE: 0.763 0.761 0.764 0.766 0.763 0.002 0.001 100. 49
: 50 2 min ¥MzZER  0.077 0.076 0.078 0.075 0.076 0.002 0.001 99.73
20  /min, 180 2 min; E: LEFRAE BNl 5
2150 1250 10 mL/min;
4 mL/min, 13
1.2.3
50 ; 60 ;
100 ; 30 min; 2 min; ) 10
0.03 min; 18.0 Pa ‘2 5 ” 578 9 2 13 14
2 1—Z 8,2 DMS, I—PMZBR A— LB, S—ZIK,6—Z IS T,
21 1T MZE S—ERNK, 9—R TH. 10~ ZMRIE, |1 —R MK,
12— B Z B, 13— T 14— 78
14 !
, 1 1 , , 14
Fi1 RAEPEGHELERGIHEXAY 23
Rk R FEAE MR 4
7R Y =0. 4629X+0. 2833 0. 9997 ’ ’
DMS Y =0. 8231X+0. 1827 0. 9992 ) 2 2
PR 2B Y =0. 5267X+0. 3103 0. 9988 , , 14
ZRRZAE Y =0. 4109%+0. 2910 0. 9991 1% , ,
7K Y =0. 2917%+0. 1827 0. 9989
LMRTHE Y =0. 6489X+0. 3439 0. 9996 :
TR ZE Y =0. 5292X+0. 3452 0. 9993 , 2
EHAM Y =0. 8387X+0. 6574 0.9994 , 98 % 100 % ,
AT Y =0. 9837X+0. 8189 0. 9987
ZB 5 B Y =0. B728X+0. 6478 0. 9984
23,44 Y =1. 6256X+1. 8287 0. 9983 2.4
C.R 788 Y =0.5376X+0. 8176 0. 9991
TERE Y =0. 7367%+0. 5362 0. 9987
IHZE Y =0. 4839%+0. 6372 0. 9990 3 3
2.2 ) ,
' 3

( 115 )



115

(
pH )
(PCA ) :
[1] : .o [
, 2001, (5): 50- 51.
[2] GB11856-1997, [S].
[3] , . [M].

1999.

)
R37,292,299,239.939.939.939,939,299,999,099,239.239.239.939.939,939,999,999, 299, 299239, 239.939.939,939,933, 299,999,239, 239.239.939,939,939,939,099, 099,239,239 239.939.939,939,939,233,239,939,939

( 109 )
)

4

41

4.2

( 111 )
3 AR Owk R AR B RS {mg/L)
H4 PR R
e 1. 056 1. 702
DMS 0. 039 0. 034
EHES 2.8 0.232 0.334
ZEZM 2. 859 1. 646
b 3.215 3. 261
ZBRTE 0. 707 0. 801
THZBH 1. 054 2. 456
ERAM 3.030 2. 657
BT8R 4017 4. 141
ZERIE 1. 166 1. 195
=0 27. 037 27.342
R 7 B 0. 091 0. 092
TERRE 0. 750 0. 711
MM 0. 064 0. 072

¥ ZERAA%Yol.

10% 15%
4.3 ,

4.4 ,

[1] . [M]. : ,1998.

(2]
) [M

237,292,299,239.939.939.939,939,299,999,099,299.239.239.939.939,939,999,999, 299,299,239, 239.939.939,939,933,293,299,099.239.239.939.930 ba]gs KED) }3_;{3 292,299,239.239.239,939,999 U\qg':«bqgabaga 239239

[1 : []. , 2000, (3):63- 66.
[2] : [I1.

( ), 1993 ,13 (5) : 35- 381.
[3] , , .

[]. [91.1977 , (1):115- 171.

[4] : : [1.

( ),2001,21 (2) :146- 1481.
[5] : - GC- MS

[1. , 2004 ,23 (6) :40- 431.



