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Fig 1 Schematic diagram of Vig NIR transmission systems
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Fig 2 Section pictures of three sorts of apple samples 1: Watercore; 2: Natura ; 3: Brownheart
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Table 1 Satigtic results of discrimination using PADA, PCADA and PL DA

PADA PCADA PL SDA
From group Brown heart Water core  Natural _Brown heart Water core  Natural  Brown heart Water core  Natural
Brownheart 31 0 0 31 0 0 31 0 0
Watercore 0 95 19°" 0 114 4" 0 116 2"
Natural 0 25 * 148 0 6 * 163 0 4 * 165
Accuracy ratel % 100 79 2 88 6 100 95. 0 98 2 100 9%. 7 98 8
Total accuracy rate/ % 86 2 96. 9 98 1

* 1 Means the number of watercore apples were mistaken as natural apples;
* *: Means the number of natural apples were mistaken as watercore apples
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Abgtract It is urgent to develop a quick and precise method for the discrimination of theinternal quality of apple. Vig NIR spec-
troscopy combined with multivariate analysis after the appropriate spectral data pre-treatment has been proved to be a very pow-
erful tool for judgment of objects that have very smilar exterior properties. In the present study , peak area discriminant analyss
(PADA) , principal component analysis discriminant analysis (PCADA) and partial least squares discriminant analysis (PL SDA)
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were applied to classfy apples with different internal properties such as brownherat and watercore. Energy spectra were pro-
cessed usng M SC or one-order derivative, and three models usng PADA , PCADA and PL SDA were built , respectively. The ac-
curacy rates of predictionfor brownheart apple were 100 %, for watercore apple were 79. 6 %, 95 0% and 96. 7 %, and for natu-
ral apple were 88 4%, 98 2% and 98 8 %, respectively. The PL SDA mode was better than the others remarkably. And the
overall correct ratio of PL SDA was 98 1%, with RMSEC=0. 449 and RMSEP=0. 392. The resultsin the present study show
that Vis/ NIR spectroscopy together with chemometrics techniques could be used to differentiate brownheart and watercore ap-
ple, which offers the benefit of avoiding time-consuming, costly and sensory analyss.

Keywords Visble/ near infrared; Energy spectrum; Discrimination; Brownheart apple; Watercore apple

(Received Jun. 16, 2007 ; accepted Sep. 19, 2007)

* Corresgponding author

( 2076 )

12008 6 30 12008 7
12008 8 ;2008 10 17 20
, ! . http:// chem. tanghua. edu. cn/ ncmsl5/ ; http://

WWW. SinoSpectroscopy. org. cn.

, Xiemx @bnu. edu.cn  spectroscopy @126.com,

2007 12



