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NEW APPROACH OF DISCRIMINATION OF VARIETIES
OF JUICY PEACH BY NEAR INFRARED SPECTRA
BASED ON PCA AND MDA MODEL

LI Xiao-Li', HU Xing-Yue’, HE Yong'
(1. College of Biosystems Engineering and Food Science, Zhejiang University, Hangzhou 310029, China;
2. Sir Run Run Shaw Hospital, Zhejiang University, Hanzhou 310026, China)

Abstract: A new method for discrimination of vareties of juicy peach by means of visible-near infrared spectroscopy
(NIRS) was developed. First, the spectral curves of three varieties juicy peaches were measured by spectrometer; the pre-
treated spectra data of juicy peach were analyzed through principal component analysis (PCA). Then the diagnostic infor-
mation from PCA was used as inputs of multiple discriminant analysis ( MDA) for pattern recognition. The 2-dimontional
plot was drawn with first and second principal components, which indicated that it was a good clustering analysis for classi-
fication varieties of juicy peach. The result of the analysis suggested that the reliabilities of first 8 principal components
were more than 94, 38% . 60 samples from three varieties selected randomly. Then they were used to build discriminating
model. 15 unknown samples were validated by this model. The recognition rate is 100% . This model is reliable and practi-
cable. So this study can offer a new approach to the fast discrimination of varieties of juicy peach.

Key words: visible-near infrared spectra; juicy peach; principal component analysis (PCA) ; multiple discriminant analy-
sis (MDA) ; diserimination
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Fig. 1 Near infrared reflectance spectra of three different varie-
ty juicy peaches
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Table 1 Sugar content and acidity content of three varie-
ties of juicy peaches

Characteristic Sugar content Acidity content
Parameter Mean Range  Std. dev. Mean Range  Std. dev.
Milu 11.62 8.8-13.9 1.345 4.31 3.65.0 0.407
Hongxianjiu ~ 8.80  6.0-11.0 1.223 4,41 4.14.9 0.185
Dabaitao 10.35  7.5-13.0  1.424 4.64  4.44.8 0.130
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Fig.2 Near infrared reflectance spectra of three different varie-
lies juicy peache after pretreatment

FRARLHERE £1% ) #ETE  KERBRERHE
AR R Pt pH213 (MR IS CRA R A A,
HE £0.01/ 0. 002pH ) FATHI & . 3 A FhK Bk
HRERAME IR 1 5.

2.2 EREES WA E I KEBITIRE

AT ST AN B B (R Mt R S, T ELRE
I S AR AR E 2% R -F 25 (8] B9 748 20 o T TR B 291,
Jie LA 28 B BE A BN TR B ot AL AR A 410 R 22
S an R KON AE . SRR 2 AL BT PR RS
J5 R HARE A 54T, DR A S — LA Fss
For LB ER, SR 3.

3 8RS 1.2 Fifesy SR8 m,
PR R ANE - E RSB 0E, Y
PREN RS 2R B0E. B2 PER
IREERE R E K EBE LA FAK BB B 59 50 i 3
2, LI L RS 1.2 3 3 MUK EEREA BT B R K4
F.NE 3 Ay LUR &, KEBE 25 MER RS K
TR, BRI AR 3 P A bR £ BY5R RERMA
LANEARY 25 DA S HE 2 D Fh R A 4r RAR
FE, ENEALTE 2 th A bR RS — SRR B
MR R PN EI A L, MTHEE 2 SRR K
ERAL T AR R P YRR 20 0. BE AR K BEBREN 25 A
FEARREGEBRAR 2 MR, 2o mER 3
MARRTFHE =, MR ERRARS 2 AR
RaER,ENZEH REFE. HRHERS
SrEt 3 MUKERKE —E B REMER, Bt X 5
A [6] i F ok BBk
2.3 BT RARRSHE RFLERRE

G BLA 400 ~ 1000nm $£4 600 4~ 53, {8 &
KA 600 A~ QAR THR R K, 1 H A7 2 X R
FIEIEE BARES , 50 i A 4 R B S5 IR] ik =2 AR

m Hongxanjiu peach

00101 @ Dabaitao peach

A, . A . 4 Milu peac
&~ o:.‘ w&i -
a
A ad - a
r ; vk ° 0-000 - H—-—‘
-0.025 -0.020 -0.015 0.000 -0.005 0.000 0.005 0.0 015 0.020
. PC1(52%)
-0,005
. A J
-0.0104 2
A
* &
ax 0015 &
1 €
-0,020 -

B3 75 R ERS | MER 2 #i8E
Fig.3 Scores plot obtained from the PCA ( PCl vs PC2) of 75
samples
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Table 2 8 Principal components and reliabilities

Principal
component

PCl  PC2 PC3 PC4 PGS PC6  PCT PCB

Accumulative

s 53,620 76.63% 84. 12%87.95% 90.27%92. 17% 93.40% 94. 38%
reliabilities
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Table 3  Resubstitution rate using multiple discriminant
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Table 4 Predicting rate of unknown test samples using

analysis multiple discriminant analysis
Actual Varieties discriminated by model Correct No Discriminated Posterior Discriminated Posterior
Varieties Milu Dabaitao Hongrianjiu " rate : by model Probubility by model Probabhility
Milu 200 0 0 20 100% (1) 1 100% (9) 2 100%
Dabaitao 0 20 0 0 100% (2) 1 100%  (10) 2 99.99%
Hongxianjiu 0 3 17 20 85% (3) 1 100% (1) 3 100%
(4) 1 100%  (12) 3 100%
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