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Fig.1 Sandard qudity fingerprint chromatogram of Dong spirit () , Maotal spirit (b) and Fen spirit (c)
(column) :CP-Wax 57 CB 50 mx 0.25 mm; (injector) :250 (detector) : FID ,250 (carrier gas) :
(Ny) , (flow rate) :0.8 mL/min; (splitting ratio) : 1001 ; (temperature program) :40 (8 min)
3.0 /min,80 (4mn) 80 /mn,80 (5min); (sampling volume) :1.Qu L (note) :1. (formd dehyde) ; 2.
(1sobutyl ddehyde) ; 3. (methyl acetate) ; 4. (2-propend) ; 5. (Acetic ether) ; 6. (ddehyde ac-
etd ) ; 7. (methanol) ; 8. (3-methyl-butyra dehyde) ; 9. (2-propanol) ; 10. (ethanal) ; 11. (2,3 bur
tanedione) ; 12. (ethyl butyrate) ; 13. (2-butanol) ; 14. (1-propanal) ; 15. (acetic acid butyl es
ter) ; 16. (acetddehyde) ; 17. (iobutanal) ; 18. (ethyl pentanoic acid) ; 19. 2,3 (2,3 butanediol) ;
20. (1-butanol) ; 21. 2 (2-pentanal) ; 22. (isopentanal) ; 23. (ethyl caproate) ; 24. 3 2 (3
hydroxy 2-butanone) ; 25. (ethyl oenanthate) ; 26. (ethyl lectate) ; 27. (1-hexanol) ; 28. (ethyl
caprylate) ; 29. (furfuryladehyde) ; 30. (acetic acid) ; 31. (propanoic acid) ; 32. (butanoic acid) ; 33. (penr
tanoic acid) ; 34. (hexanoic acid)
3.1
3.1.1 L ( GB61023 61038,1995) ,
10
3.1.2 2 mL , 40 L (2 %) , , UL,
3.1.3 :CP-Wax 57 CB 50 m x0.25 mm; 1250 :FID ,250 ;
) _ . 3.0 /min ) 8.0 /min
:0.8 mL/ min; , :1001; 40 (8min)— 80 (4 mn) ———
180 (5 min) ; :1.0pL
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Table 1 Chemica substances to be determined in famous white girits and ther function
Components Molecular formula Function
Formd dehyde HCHO , Irritate odor ,stimulate tears
, , Banana flavor , muskmelon
lobutyl ddehyde (CHy) ,CHCHO flavor , irritate odor (high content)
2- Propend CH,CHCHO , Peppery and hitter odor
Havor of shegp milk and
Aldehyde acetdl CHaCH(OC,Hs) 2 cheese fruit fragrant mild and tasty sweet and pucker
_ , , Fragrant of gople,like
3 Methyl-butyra dehyde (CHg) 2,CHCH,CHO odor of oy and unripened banana
Sight odor of green leaves,like fra
Acetdldehyde CHsCHO grant of fruit , sweet with hitter tage
Furf uryld dehyde CsH40; , , Almond and charred odor ,bitter pucker
Methanol CH30H , Mild flavor of sirit ,scorching
2- Propanol (CH3) ,CHOH , Sghtly disagreeable odor ,pungent
1- Propanol CH3CH,CH,OH , QOdor like ether ,bitter
, Faint odor of pentanol , bitter taste,
obutanol (CHa) 2.CHCHZOH known as* yinniangxiang” in Japan
1-Butanol CH3(CH,) 30H , Irritate and offensive ,bitter and pucker
2-Butanol CH3CH,CHOHCH3 y Strong fragrant ,short tasty
" , , Sweet fragrant ,giving sweet taste,a
2.3 2 ,3-Butanediol CH3(CHOH) ,CH3 little bitter
1- Hexarol CHs(CHy) sOH o , Strong and lasting fragrance ,pronounced
ing
, , Like fusd oil sirits,dight fragrant
2- 2- Pentanol CH3(CH,) ,CHOHCH and sweet
Iopentanol (CHs) ,CH(CH,) ,OH , s Odor of fusd oil ,irritate the tongue ,dight
pucker
Methyl acetate CH3COOCHS3; , Odor like chloroform ,pungent
Acetic ether CH3COOC;Hs , Havor of banana and gpple ,irritate and pucker
Havor of pineap-
Ethyl butyrate CH3(CH,) ,COOC;,Hs ple, smell of cdlared Ilquor tasty but undue amount giving offendve fat
odor
, , " " Fragrant of pinegpple,strong
Ethyl pentancic acid CHs(CH2) 3000C,Hs taste irritate the tongue,
Havor of pinegp-
Ethyl ceproate CHs(CHy) 4CO0C,Hs ple sweet and tagty , flavor of hard liquor cheerful fragrant
Ethyl ocenanthate CH3(CHj) sCOOC,Hs , Fragrant of apple,dightly sweet and tasty
A little aroma Jlight faint
Ethyl lactate CH3CHOHCOOC;Hs fragrant ,dight sweet ,strong tasty but undue amount giving bitter and
pucker odor
, Fragrant of pear and/ or pinegp-
Ethyl cprylate CHs(CH2) CO0C,Hs ple, sweet apple odor when taking
Acetic adid CHsCOOH sl , , Vinegar odor ,tasty , sweet ,pungent
Propanoic acid CH5CH,COOH taking Sour smel , mild and dight pucker when
o , Sight odor of pickled grains and
Butanoic acid CH;3(CH,) ,COOH cdllar mud dightly sweet
Pentanoic acid CHs(CH,) 3COOH , Offendve fat odor ,9milar to butyric acid
Havor of
Hexanoic acid CH;(CHy) 4COOH hard liquors, mlld and SNeet undue amount glvmg srong offensve fat
odor and pungent smell
) , Havor of cream,strong tasy,
2 ,3-Butanedione CH3COCOCH3 dight bitter
s z CH3CHOHCOCH;3 , Soecific odor \like bacteriad pucker

3 Hydroxy 2-butanone

3.1.4
10
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Table 2 Consgtituents quantity (mgin 100 mL %) and their ratio dataof afamous white sirits

Confidence Range of data
Components Min. Max. Mean S5} interva being st in
a =95% data base
Furf uryld dehyde 9.0 12.8 11.36 1.514 8.3 14.2 8.5 14.0
Methanol 14.2 16.0 14.8 0.582 13.7 16.0 13.0 17.0
2 Propanol 5.0 7.7 6.5 0.789 4.9 8.0 4.8 8.2
1- Propanol 11.0 12.9 11.8 0.580 10.7 13.0 10.0 13.0
|obutanol 10.0 11.8 10.8 0.545 9.7 11.8 10.0 12.0
1-Butanol 8.9 9.7 9.2 0.242 8.7 9.6 8.3 10.0
2-Butanol 8.8 9.7 9.1 0.280 8.6 9.6 8.5 10.0
2,3 2 ,3-Butanediol 1.2 1.7 1.4 0.182 1.0 1.8 1.0 1.8
1- Hexarol 2.6 3.1 2.9 0.168 2.6 3.2 2.5 3.2
2 2- Pentanol 6.2 6.8 6.4 0.175 6.1 6.8 6.0 7.0
| sopentanol 19.1 21.5 20.2 0.922 18.4 22.0 18.5 22.0
Methyl acetate 6.4 9.7 8.1 1.185 5.8 10.4 6.0 10.2
Acetic ether 279.0 321.6 295.1 14.700 266. 2 323.9 265.0 325.0
Ethyl butyrate 1.8 2.2 2.0 0.133 1.7 2.2 1.5 2.5
Ethyl pentanoic acid 2.0 2.5 2.4 0.150 2.1 2.7 2.0 2.7
Ethyl caproate 9.7 10.8 10.2 0.344 9.5 10.9 9.5 11.0
Ethyl oenanthate 0.9 1.2 1.0 0.128 0.8 1.3 0.8 1.3
Ethyl lactate 81.8 98.5 90.3 5.671 79.2 101.4 80.0 100.0
Ethyl caprylate 0.9 1.2 1.0 0.093 0.8 1.2 0.8 1.2
Acetic acid 113.5 130.6 123.9 5.342 113.4 134.4 112.0 135.0
Propanoic acid 7.0 9.0 8.0 0. 666 6.7 9.3 7.0 9.4
Butanoic acid 5.8 7.1 6.4 0.557 5.3 7.5 5.5 7.2
Pentanoic acid 0.8 1.6 1.1 0.278 0.6 1.6 0.8 1.4
Hexanoic acid 4.4 6.8 5.3 0.913 3.5 7.1 4.0 7.0
2 ,3-Butanedione 0.9 1.1 1.0 0.078 0.8 1.1 0.8 1.2
3 2 3 Hydroxy 2-butanone 21.0 24.1 22.5 1.082 20.4 24.6 20.5 24.5
Totd esters 398.1 448.8 417.2 17.344 383.2 451.2 380.0 450.0
Ethyl lactateEthyl caproate 8.2 10.1 8.8 0.744 7.4 10.3 7.5 10.2
Forma dehyde 35.0 45.3 37.8 3.331 31.3 44.4 30.0 45.7
|obutyl ddehyde 1.2 1.5 1.4 0.122 1.1 1.6 1.0 1.7
2- Propend 0.4 0.7 0.5 0.080 0.4 0.7 0.2 0.8
Aldehyde acetd 51.7 56.2 53.2 1.421 50.4 55.9 50.0 57.0
3-Methyl-butyrad dehyde 250.7 368.0 319.7 43.292 234.9 404.6 250.0 380.0
Acetd dehyde 6.9 7.5 7.1 0.199 6.7 7.5 6.0 8.3
Acetic etherethyl caproate 26.5 30.4 28.9 1.444 26.1 31.7 26.5 31.0
Ethyl butyratesthyl caproate 0.9 0.9 0.9 0.019 0.9 0.9 0.8 1.0
Ethyl caproatetotal esters 0.02 0.03 0.02 0.005 0.01 0.03 0.01 0.04
Totd acids 133.4 152.4 144.7 5.864 133.2 156.2 130.0 156.0
Tota aciddota egers 0.3 0.4 0.4 0.020 0.3 0.4 0.3 0.4
opentanoiiobutanol 1.8 2.1 1.9 0.155 1.6 2.2 1.6 2.2
1- Propanolisobutanol 24.9 31.8 29.7 2.828 24.1 35.2 24.0 35.0
1-Butanolisobutanol 0.8 0.9 0.8 0.032 0.8 0.9 0.8 1.0
1.1 1.1 1.1 0.011 1.1 1.1 1.0 1.2

2-Butanoli obutanol
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2 (continued table 2)
Confidence Range of data
Components Min. Max. Mean D interva being st in
a=95% data base
1 Hexaroli sobutanol 0.3 0.3 0.3 0.010 0.2 0.3 0.2 0.3
B B utanediol obutanol 0.1 0.2 0.1 0.022 0.1 0.2 0.1 0.2
Fusd oil 282.0 400.5 350.7 43.131 266.2  435.2 270.0 430.0
Totd door(ols (excep{fusd ail) 45.8 50.7 47.5 1.471 44.6 50.4 44.0 51.0
Totd ddehydes 109.9 126.8 117.8 5.667 106.7  128.9 100.0 122.0
Aldehyde acetatotd ddehydes 0.4 0.5 0.4 0.016 0.4 0.5 0.4 0.5
Aldehyde acetaacetal dehyde 7.0 7.8 7.5 0.243 7.0 8.0 6.9 8.0
2 (1) 32
;(2)
;(3 10 \
a =99 % , ( ) ,
( L ) 1 H
«( ) 3 ,
3.2
, JSP
JSP ) ,
JSP
, ( )
2mL, 40U L ( ), 1pL,
(1) xx (2 ;(3) x x (4)
X X
4
) [11]
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Quality Finger print Expert Discriminating System
of Chinese Famous White Spirits

Zhou Wei' ,Zhou Xiaoping "2 ,Zhao Guohong! Liu Hongwei?
Gao Lihong? ,Chen Liren' \Liu Xiangdong? , Tang Yu?
*(Lanzhou Institute of Chemical Physics, Chinese Academy of Sciences, L anzhou 730000)
2( Gansu Entry- Exit Inspection & Quarantine Bureau, L anzhou 730020)

Abgtract  Thispaper discusses the usng of gas chromatography technique to analyze 34 kindsof important
chemical components and content and ratio relationshipsof these componentsin ome Chinese famous white
irits (CFWSs) e.g. Maota sirit, L uzhou old cellar spirit, Wuliangye spirit , Fen spirit , Dong spirit.
These valuesare’ quality fingerprint” of theindividua CWFS. The quality fingerprint of CFWS decidesthe

fragrant type and aroma of CFWS. This research establishes a st of CFWS quality fingerprint data base,

the chemical components such as the ester , doohol , ddehyde, organic acid in CFWS and the content and
ratio relationships of these components can be defined by only one gas chromatography anayss. Usng the
established computer expert system, not only can appraise the true or false of certain CFWS but a9 can de-

fineits quality automaticaly.
Keywords Gas chromatography , Chinese famous white spirits, capillary columns, quality fingerprint
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