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Infrared Spectral Fingerprint Discrimination between Raspberry Wine from Kashgar and Five Kinds of Counterfeits

CHU Gang-hui, Ajigu - ABDURXIT, DING Xiao-li

(Department of Chemistry and Environmental Science, Kashgar Teachers’ College, Kashgar

844000, China)

Abstract: Ten batches of raspberry wine from Kashgar and five kinds of counterfeits were analyzed by infrared spectroscopy. The

primary absorption peaks in the infrared spectral fingerprints were identified and similarity and cluster analysis were then carried

out to find whether the infrared spectral fingerprints of raspberry wine and counterfeits are similar to one another. The results

showed that the ten batches of raspberry wine from Kashgar had good similarity. Raspberry wine could be effectively discriminated

from counterfeits by similarity and cluster analysis. A good correlation was observed between both chemical measurement

methods. As a result, it can be concluded that the developed method is valid method for quality evaluation of raspberry wine.
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Fig.l Overlapped infrared spectra showing the precision of infrared
analysis of raspberry wine
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Table1 Stability analysis of infrared spectroscopy

IS ) /h 0 1 2 3 4 5

Jeffisxi% 0.995 0.997 0.999 0.998 0.998 0.999

HIXFRE  0.987 0.994 0.996 0.997 0.996 0.998
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Table2 Reproducibility analysis of infrared spectroscopy

FE i 1 2 3 4 5 6

Jefi4xi% 0.998 0.999 0.993 0.998 0.999 0.996

MFFRE 0.995 0.998 0.989 0.996 0.997 0.994
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Table3  Results obtained for infrared spectral analysis of raspberry wine
Vi B I% i
J¥ 5 BHem™ S1 S2 S3 sS4 S5 S6 S7 S8 S9 S10 -

1 3400 4.3 6.4 6.7 10.8 1.8 4.3 10.7 8.3 8.8 5.9 6.8
2 2936 20.5 26.2 21.1 28.8 19.5 24.6 29.4 25.3 30.9 23.3 25.0
3 2361 42 49.3 42.4 49.5 455 50.1 50.2 421 50.9 40.3 46.2
4 1731 29.6 38.3 32.7 42.2 32.8 36.5 42.7 36.4 42.4 32.8 36.6
5 1634 34 40.6 38.7 42.2 35.6 40.2 46.7 40 459 375 40.1
1411 24.9 31.1 27 34.7 22.9 29.8 37.4 31.8 36.3 27.2 30.3

6 1371 0 0 0 0 0 0 0 0 0 0 0.0
1345 0 0 0 0 0 0 0 0 0 0 0.0

7 1228 26.1 33 28.9 37.7 25.0 32.2 38.6 33.6 38.2 28.8 32.2
1198 26.7 33.9 30.2 38.7 26.8 33.2 40.8 34.6 39.2 29.5 33.4

8 1149 0 0 0 0 0 0 0 0 0 0 0.0
1108 0 0 0 0 0 0 0 0 0 0 0.0

9 1079 11 14.9 13.2 0 6.3 12.5 21.1 17.2 19.3 13 14.3
10 1056 10.9 14.7 12.9 21.1 6.1 12.4 21 17.3 19.2 12.9 14.8
11 919 38.6 459 41.1 46.1 40.1 46.4 52.4 45.6 51.5 41.3 44.9
12 867 40.6 477 43.3 50.2 40.8 53.8 54 46.7 53.5 43.1 47.4
13 818 38 44.9 42.6 49.1 36.7 47.2 52,5 45 51.1 40.9 448
14 777 33.6 40.1 38.6 45.6 32.0 435 41.6 41.1 46.7 36.9 40.0
708 0 0 0 0 0 0 0 0 0 0 0.0

15 637 28.5 34.2 34.6 39.7 25.1 36.6 45 37.7 41 32.1 35.4
16 591 28.1 33.7 34.1 39 25.2 35.9 44.9 37.4 40.6 31.6 35.1
17 563 28.8 34.5 34.7 39.8 25.9 36.9 45.8 38.2 41.4 325 35.9
18 522 29.8 35.6 36.3 41 26.9 38.1 47.3 39.4 42.6 33.8 37.1
Je R 0.999 0.999 0.999 0.994 0.992 0.999 0.998 0.999 0.999 0.999 1.00
AR ZREL 0.997 0.998 0.998 0.996 0.981 0.996 0.993 0.996 0.999 0.999 1.00
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Table4 Results obtained for infrared spectral analysis of counterfeits
AT FEICHI%
LA TR
5 Wik/em?® W1 W2 w3 W4 W5 BRI
1 3400 19.4 14.4 3.2 1.2 10.7 6.8
2 2936 346 28.9 19.2 15.5 34.1 25
3 2361 457 0 0 36.6 56 46.2
4 1731 435 35.7 273 273 54.3 36.6
5 1634 457 40.9 347 322 4738 40.1
1411 429 39.2 246 24.2 427 30.3
6 1371 439 0 0 0 0 0
1345 0 0 275 275 0 0
7 1228 0 40.4 26.8 26.8 47.1 322
1198 0 0 0 0 0 33.4
8 1149 39 0 0 0 0 0
1108 37.6 36.2 0 0 30.3 0
9 1079 348 0 10.8 8.1 0 14.3
10 1056 33 32 10.2 7.8 233 14.8
1 919 52 49.7 418 449 56 449
12 867 54.7 527 43 44.6 59.9 47.4
13 818 55.7 53.3 427 426 58.9 448
1 777 52.7 52.4 39.4 37.7 56.3 40
708 51.8 523 39.6 0 0 0
15 637 0 49.4 338 30.4 49.2 35.4
16 591 48.9 488 333 30.1 48.9 35.1
17 563 0 0 34.1 31 49.7 35.9
18 522 0 0 355 328 51 37.1
FIRTL 0.737 0.779 0.859 0.946 0.956 1.00
P 0.107 0.362 0.544 0.834 0.857 1.00
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Table 5 Cluster analysis of raspberry wine and counterfeits
FEAS S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 W1 W2 W3 W4 W5

6 101 1 1 1 1 1 1 1 1 2 3 4 5 6
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Fig4 Infrared spectral fingerprints of raspberry wine and counterfeits
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