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Analysis of Main Flavoring Components of Yellow Rice Wine of Different
Age by Static Headspace—Gas Chromatography

YAN Dongxia' and GAO Hongbo?
(1.Shaoxing Yellow Rice Wine Group Co. Ltd., Shaoxing, Zhejiang 312000; 2. China National Research
Institute of Food & Fermentation Industries, Beijing 100027, China)

Abstract: Static headspace-gas chromatography was applied to determine the flavoring components of yellow rice wine. And the factors inclu-
encing the determination including sample volume, balance temperature, balance time and NaCl concentration were optimized as follows: balance
temperature at 50 C, balance time 20 min, sample volume 5 mL, and 2 g NaCl addition level. Such method had the advantages such as good lin-
earity within range of mass concentration, good stability and high precise. Furthermore, wine sample incremental method was applied for quantita-
tive analysis of flavoring components of yellow rice wine, and the results showed that the content of ethyl acetate and ethyl lactate increased with
wine storage time, however, the content of isobutanol and isoamyl alcohol dropped. Accordingly, the ratio of alcohols and esters could be used to
judge the age and the quality of yellow rice wine.
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[4-5]
1
1.1
;NaCl ,
1.2
Agilent 6890( )s
(FID) ; Agilent 7694E (
) DB-Wax 60 mx0.3mmx0.25 pm
( J&W )o
1.3
1.3.1
50 C; 20 min,
0.13 min, 0.13 min,
0.20 min, 1 min, 1.39x10° Pa,
1.3.2
DB-WAX ( )
60 mx0.32 mmx0.25 wm ( J&W );
35°C, 3.5°C/min 165 C,
1 min, 15 ‘C/min 200 C, 6 min;
:250 C; :230 C; 20:1;
:N,, :1.0 mL/min; 30 mL/min,
300 mL/min, 20 mL/min,
1.3.3
2
2.1

N

[6]

o ’

3mL .5 mL .8 mL, 45°C 50 C .55 C,

20 min .25 min .30 min, lg2gl3g
’ L9(34) )
b 9 10
F1OEXRREER
A THZE B C D
WIS MHME CPENRE PSR mitE B
(mL) (C) (min) (2)
1 1(3) 1(45) 1(20) 1(1) 315. 68
2 1 2(50) 2(25) 2(2) 826. 77
3 1 3(55) 3(30) 3(3) 1064. 22
4 2(5) 1 2 3 653. 04
5 2 2 3 1 390. 84
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
$J{H 1 635.557 539.137 714.547 383.917
${H 2 673.363 689.787 641.68 817.223
$J{H 3 648.557 828.553 701.25 856.337
W7 87 289.416 72.867 472.42
1 ) :A2B3C1D2’
55 C,
S 50 C,
20 min 5 mL NaCl 2g
2.2
2.2.1
2.2.1.1
2,
2212 2% (v/v)
10 mL , 40 % s
200 pL s 40 %
222
Y,
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xR 2 TNZRIRAROCE 5 mL ,2 g NaCl 25 pL
¥ KA AE ~
b i Effi? AR o 2% ’ 1~7
— 25wl 5L 7.5 L 10 uL 125 wL 15 wL 25 ull
F I 2.1 50 40%ZEIKWW 10 5000 R b H H “‘ ”‘ M
2 1 300 40 %ZEEAKE W 10 30000 ) ) °
FH i 100 40 %2 KB 10 10000 2232 i
ST i 100 40 % LKA 10 10000
NHR 2.1 100 40 % LKA 10 10000 ’
BT 100 40 %L BRI 10 10000 °
ZEESEIEEE 200 40 %L PEIKEE W 10 20000 f R
ET 50 40 % 2 K VW 10 10000 _ A, S,
= 200 40%ZEEAKVEWH 10 20000 /= T s (1)
WALy 200 40 %ZEEAKEE W 10 20000 . )
F O 100 40 %2 EEKE 10 10000 : ’
LR 20 200 40 %Z KV 10 20000 A— ;
A, ;
3 A— xk;
k_
R3 BOEBESHEOEMUTEE. @THE. HXEREH .
prymE — ;
T AL T TEPY IR e S
(mg/L) R ’
FR 7.1 2.3~23 y=0. 0077x-0. 0022 0. 9909 S; 0
R TS 13.5~135  y=0. 1217x+0. 0944 0. 9930 2233 f
ST 4. 2~42 y=0. 0061x+0. 0369 0. 9901
LR FIKNE  8.7~87 y=0. 0596x+0. 5422 0. 9619 ’
T 4. 0~40 y=0. 0024x+0. 0064 0. 9972 ’ 4.
T 8.1~81 y=0. 007x+0. 0679 0. 9750 (1) f
O 2.1 8. 7~87 y=0. 0722x+0. 6463 0. 9910 5
M2l 10.3~103 =0. 0028x+0. 0241 0. 9906 ’ ’
z : 2234
(3 5mL , 2  20mL ,
0 .
’ 0.99 ’ , 25 pL 2 % ;
223 6o 6 ;
2231 , 82 %~102 % 5
5 mL 20 mL 2233 : :
, 2gNaCl 25 uL2 % > 03
s ,RSD 10 % s
s 4.51 %,
7  20mL , 1~7, ’ ’
T4 EHERRKETZHESREETR
44 JNTRFRIE L
- Fm B2.5 L B15.0 L B7.5 L B10.0puL  B12.5uL  B15.0plL i 25.0 pl
F 2,058 8.6 12.3 13.6 17.4 19.5 27.6 29. 1 45.8
2T 21 186.9 252.5 279. 4 341. 2 392.7 491. 6 541. 1 802. 9
F i ND 1.9 3.1 5.8 6.4 7.3 8.1 14.2
BUREE 201. 3 205. 0 176.3 189.5 186. 4 206.7 205. 0 206. 2
T EE 108. 8 117. 4 106. 3 123.7 126. 8 144. 4 145.9 173.3
L R R 8.1 121.3 240. 4 445. 8 521. 1 663. 6 711.3 1173.2
ETE ND 2.3 4.1 5.8 8.6 11.6 12.8 20.9
IR 245. 7 264. 6 241. 8 280. 2 284.5 333.2 325.3 380. 6
Ok Z g \D 155. 3 276.8 516. 8 640. 7 798. 1 871.2 1352.7
LR LI 14.3 21.2 24. 4 34.8 39.0 53.5 52.8 76. 1

JE: ND 48R4 3],
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x5 BBMERRRETSESE f RIEET

Hoy B f mee f meeo f mews f e f mews f mwe f mer f 2 RSD (%)
% 2,155 0. 917 1. 646 1. 653 1.738 1. 838 1. 566 1.720 1.588 1.683 6. 01
2.5 2.1 0. 901 0. 553 0.511 0.576 0. 569 0.578 0. 588 0. 565 0. 563 4.51
FH i 0. 792 5. 302 5. 589 4. 816 5. 725 6. 957 7. 462 7.135 6. 141 16. 73
RTw 0. 806 1.553 1. 601 1.336 1.431 1.581 1. 752 1. 667 1. 560 8. 96
LR 5 I 0. 880 0.198 0. 165 0. 142 0.159 0.172 0. 191 0.193 0.174 11. 85
1E T 0. 811 4. 484 4.327 4. 931 4. 362 4. 482 4. 834 4. 964 4. 626 5.92
5w 0. 812 1. 436 1.335 1.171 1.318 1. 287 1. 651 1.612 1. 401 12. 54
Ol 21 0. 873 0.143 0.138 0.119 0.126 0. 140 0.153 0. 165 0. 141 11. 03
LW .1 1. 031 3. 951 3.798 3. 408 3.703 3. 406 4.115 4.293 3.811 8.85
T NARHEOREE S E A 0.8059,
Fz6 EIMENELER
U 2 PP (mg/L) TN IS a4l (ng/L) e
1 R 2 Py (mg/L) fH1 R 2 P
5T HE 97.03 91.65 94. 34 40. 30 112.32 119. 26 115.79 86
SR 220. 56 235.19 227. 88 81.20 268. 53 281. 63 275. 08 89
IETEE 5.22 6.84 6.03 40. 55 40. 29 37.03 38. 66 83
2% 1% 72.58 80. 66 76. 62 135. 09 213.98 217. 90 215. 94 102
LRI 0.59 0.47 0.53 88. 06 89. 46 71.78 80. 62 91
FW% 2158 17.06 21.32 19.19 22.92 38. 65 41.35 40. 00 95
FLIR 2.l 20.97 25.75 23.36 103. 10 98.33 109. 07 103. 70 82
23 ,
2.3.1 o
, f ,
X=( Ay As) xtxI (2) .
X— ,mg/L; , ,
A4 5 o
As
— ; ’ :
— ,mg/L, ' ’
(2) , 7. ’ '
F1 TEBRBEEPEYREIHNESE (mg/L) 5
Y4 —E = fifE A ’
FRsl BRol BRsl BRoil BRI )
R i 8.28 17.29 25.92 37.09  41.40 ,
LR LG 54.16 80.34 89.81 108.98 116.17
FH 8.64 10.02 11.59 13.01  13.95 ’
BT 96.92 94.90 88.27 85.75  84.78
LRI R 0.45  0.43  0.48  0.46 0.45 o ,
FT 5.92  6.25  5.83  5.81 6.07
SR 245.73 220.71 206.19 165.93 132.14 ’
OB 415 0.95 ND 0. 87 ND \D ’
L 2l 18.64 28.29 29.06 31.78  33.53 , g1,
T A EBASAE A S KA, AKX (D) F 1B A AR 8 EINEEAS bL XK1
KEESEH 80.59 mg/L; ND: JEAAME, BERRLE GRgllE @ Bl RAFAE
M2l EEAIRSEH GRTB)
232 2~3.5:1 RS
7 KT3.5:1 IR SE
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