29 , 10
2009 10

Foectroscopy and Sectral Analyss

Vol. 29 ,No. 10 ,pp2860-2863
October , 2009

Mg, K, Pb, Zn, Fe, Mn,Ca Cu

: 0657. 6

(11

1

(cluster analysis)

[2]

[3.4]

CH Ul
[10]
1
11
1 2008-10-16,
, 1976

1,2 1+ 2
, 330047
330063
32
; 4
( )
DA DOI: 10. 3964/ j. issn 1000-0593(2009) 10-2860-04
TAS990AFG
; BS124S
12
HNOz, HCO, (G R ) ; Ca(500 mg- L"), K (1000
mg- L*), Mg(500 mg- L '), Zn(500 mg- L '), Fe
, (1000mg- L") ,Mn(1000mg- L '), Cu(500mg- L),
Pb(500 mg- L 1) ;
32 ;
) “ " 4 ;1 5 (
):6 10 ( )11 14
( ); 15 19 (
31 : );20 24 (
® [l );25 29 ( ); 30
: 32 ( )
32 13
131
5mL 100 mL , 10 mL
HNO:s , 2 mL HCO. ,
) , , 01mol-
L-? , 25 mL , ,
: 2009-01-18
(20562009) , (SKL EAC2004-3) ,
(SKL CBC2005-22) , (0620041)

(SKL F-200807 , SKL F-200819)

* email : ynni @ncu edu cn



10 2861
, 4
132
Mg, K, Ca, Cu, Table 1 Conditions o FAASfor deter mination
Zn, Fe, Mn Pb /nm / mA /nm / mm
Zn 21 4
Mg K < wis co  os ;
10 1, 2 Fe 248 3 40 02 6
Ca 422 7 50 02 9
2 Cu 3247 20 04 6
Mg 285 2 30 04 8
21 Mn 279.5 30 02 6
13 3 :6.0L- mn 1, :16L-mnt
22

Table 2 Conditions of GFAASfor

determination at 283 3 nm

5 Temperature/ 80 120 450 1800 2 000
Timel s 10 10 10 3 1
’ ’ ©30L- min?
Table 3 Mean value & inorganic elements in different vinegar samplesd g+ mL ")
) Mg K Pb Zn Fe Mn Ca Cu

1115 2721 0. 279 19 08 45. 06 41 72 21 48 0 902

493 2 1836 0. 465 8 962 97. 74 31 94 8 438 0. 094

1039 2 435 0. 497 16 34 88 48 42 64 30 32 0 188

697. 6 1710 0. 520 8 242 48 65 16. 62 70. 45 0. 336

12 91 7. 665 0. 117 0. 621 0. 904 0. 364 26. 42 0. 144

10 20 9. 843 0. 044 0. 514 0. 850 0. 396 10. 63 0 114

33 55 38 87 0. 070 0 902 0. 942 0 722 109. 2 0 192

Table 4 Theresults of similarity analysis
)

1 0.999 9 0.992 2 0. 999 8 0. 999 3 0. 394 9 0. 7318 0. 403 8
2 1 000 0 0.991 2 0. 999 6 0. 999 3 0. 398 8 0. 734 4 0. 407 8
3 1 000 0 09919 0. 999 6 0. 999 5 0. 400 7 07353 04105
4 0.999 9 0. 990 0 0. 999 7 0. 999 5 0. 408 3 0.7420 0416 1
5 1 000 0 0.991 4 0. 999 7 0. 999 5 0. 403 6 0. 7378 0. 412 6
6 0 998 1 0. 997 4 0. 997 2 0.997 6 0.3800 07139 0. 398 2
7 0. 990 7 0.999 9 0. 989 0 0. 990 6 0. 356 2 0. 6859 0. 3860
8 0.9889 0. 999 0 0. 988 4 0. 989 4 0. 361 2 0. 690 7 0. 388 2
9 0 9913 0. 999 0 0. 990 9 09917 0.3653 0. 696 5 03898
10 0 983 4 09977 0. 980 5 0. 9830 0.3370 0.663 1 03750
11 0 999 8 0. 989 2 0. 999 9 0. 999 5 04129 0.746 4 04190
12 0.999 7 0. 989 2 1 000 0 0. 999 4 04111 0. 745 3 0. 416 8
13 0 999 3 0 990 2 0. 999 9 0.999 3 0. 409 9 0.744 2 04159
14 0 999 8 09910 1 000 0O 0. 999 4 0. 4035 07389 0 4109
15 0. 999 0 0. 995 4 0. 998 5 0. 999 4 0. 409 5 0. 737 4 0. 4247
16 0. 999 4 0. 989 8 0. 999 6 0. 999 9 0. 4319 0. 758 3 0. 440 1
17 0 999 3 0. 9910 0. 999 2 1 000 0O 04328 0757 4 0. 4432
18 0. 999 4 0.990 1 0. 999 6 1 000 0 0. 430 2 0. 7570 0. 4387
19 0. 999 4 0. 990 3 0. 999 5 1 000 0 0. 430 6 0. 756 9 0. 439 5
20 0. 3788 0 336 5 03871 0. 405 3 0. 999 5 0. 896 2 0. 985 2
21 04231 03830 04310 0449 2 0. 999 6 0.914 0 0.988 4
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4
22 04429 0 401 3 0. 450 8 0. 468 5 0. 998 9 0.9237 0. 986 2
23 04337 0.3920 04415 0. 459 4 0. 999 3 0. 919 6 0. 986 8
24 0326 0 0 2794 0 3347 0. 352 6 0. 996 3 0. 8734 0. 976 3
25 0. 855 4 0. 8150 0. 861 2 0. 868 5 0. 808 0 0. 980 1 Q. 788 4
26 07797 07315 07871 0. 795 3 0. 8712 0.997 0 0. 842 4
27 0. 684 5 0. 630 0 0. 693 0 0. 702 8 0. 925 4 0. 996 5 0. 890 3
28 0. 797 6 0 7450 0. 805 4 0. 811 6 0. 842 8 0. 990 2 0. 806 2
29 05437 0. 503 3 0. 5512 0. 567 6 0. 986 9 0. 960 6 0. 974 8
30 0. 406 5 0. 383 5 04121 0. 4339 0. 9857 0. 879 3 1 0000
31 04241 0. 402 2 0. 429 5 0. 451 2 0984 1 08851 0. 999 8
32 0. 399 6 0. 3754 0. 405 3 Q. 427 0 Q0. 987 2 Q0. 878 3 0. 999 9
) 4 , 5
0 980 5 , 0 788 4 ( 81 7 %)
, ) ; ) 1 )
) PG
0 8685 =0 )
0. 999 8, , )
PG =20 s
23 , Mg, K, Zn, Mn
231 (1 3 ,
, , Mg, K, Zn, Mn ,
, Pb Fe ,
, 1
Z-score 1
30
31
zi = (Xij - Xj)/s ‘ 14
n n
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Fig 1 Biplot of 32 vinegar samples
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Research on Discrimination Method of Vinegar Varieties and Brands
Based on the Content of Inorganic HBements

CHEN Yarrging'?, NI Yongnian'" , SHU Hongying®
1. The State Key Laboratory of Food Science and Technology , Nanchang University , Nanchang 330047, China
2. College of Environmental and Chemistry Engineering, Nanchang Hangkong University , Nanchang 330063, China

Abgtract Classification of brands and quality of food productsis a very active area with the application of chemometric classfica
tion procedures. The content of inorganic eements such as Mg, K, Pb, Zn, Fe, Mn, Caand Cuin 32 vinegar samples was de-
termined by atomic absorption spectrophotometer. The smilarity of Chencu and Baicu as well as different brands of vinegar sam-
ples of the same kind was calculated by vector smilarity analyss. The characteristic discrimination of vinegar samples of four
brands from Beijing , Jiangxi , Jiangsu and Shanxi was accomplished through cluster analyss and principal component anayss,
and the classfication of different kinds of vinegar samples (Chencu and Baicu) was performed as well. Vinegar samples were di-
vided into two main groups by cluster analysis and principal component analysis. Each main group was di scriminated according to
different brands. The contents of inorganic elementsin vinegar were good chemical descriptors for differentiation of their kinds
and brands.
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