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2001 £ 12 A 5 B &2 30 fAFT 425 Pyrus serotina Rehd. cv. Nijisseki’ )& 14 {E#T #F( Pyrus
serotina Rehd. cv. ‘Sinse’ ) , BRANEHET 44 A,

=, IEATAN AR DRI R Y R 2 BB

LUBeEgEERAR RS XEZBEE.

2HKREBREES L2 KRERE L | UBRFNETHEEBR , SoERNEKREE 90 B, FH
BRI PELY | BEREEEA 900 nm-1100 nm , FEAMMER N — 1 ( 1024 @ ) , B2
( integration time ) £ 0.0166 ¥,

=, LBo#EE

LBEE (TAEERY ) AE  STANRD XXEFTREB KM , SETHET , UEER—RF
BRUTRERFMT LRAEEREE (°Brix ) . ET-ER. EMAZREEEB 5% , AIBET X2
. DMEMBBEENFHEARESE,

M, BREAEYRERZHEEER

ERRUREMRZEREBERNER D H/NF 5 3EE 5 ( Partial Least-Squares Regression; PLSR )
R PLSRERNBERERFNE %, FS82E Marten & Naes"H 5L , Haadland & Thomas™ 52,
h. BBREE
AMAEEATREBREFRB 2N EMAR  2ERKRASRNLR, RAHE, KEE. #
HER. BARKERAKRBEMERBESTR , 2R0OT
13T $ZBAEA( proximity sensor ): SUNX GX - 18H H & B RFER T 125967 , A BIREE + 1030V DC,
APEREBE 7 mm LA,
2.t EBAEA ( Photoelectric sensor ) : Omron E3JK-DS30M1 K ERIEE , FHAEREE 12240V DC
24-240V AC , RRFERERE 30 cm LA,
3HFERE - XE Oriedl 2T MS260i B4 KK EET , 4 EE 900-1100 nm,
4124|8088 . £E Oriel /A7) InstaSpec Basic™M BRE S
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WEW , ERRESRZEN,



R EBUTAIARRNRBE 7R R B3 (25)

=

g
ST

light path

TN

=

IR N condenflng lens /_E
computer o
P \ a&%tﬁa
spectrophotometer
CENR
halogen light source \ /1 |
- -
@ 1
5 sensor . ———y, e .
FEY [ e s N R fap2
= FEYH fruit tra issi i
moving direction T noving direction y transmission chain
S
dark room ﬁgi‘
pear

1 EAARR A REE
Fig. 1. Schematic diagrams of the on-line near-infrared quality inspecting system.

=, FEABERAALRERABERER

MRBEDHER , K 1. BESNMBEEZREE (SREF) EA 0.26 , SREF KRB FHRIERE
EE-EEINRERE  BANRIWBREZH/ME , BESMEERE 95-11.9°Brix 28 , FHEAR
11.02 °Brix , #R%Em=% 0.55 °Brixo

®R1 NEBEDHER

Table 1. Distribution of sugar content of the pear samples

Chemical component  Minimum Maximum Average Standard deviation (SD) SREF
(°Brix) (°Brix) (°Brix) (°Brix) (°Brix)
Sugar content 9.5 11.9 11.02 0.55 0.26

FABHRAR EBEATMR D KX EFRRERE , BRRERBEET L BREIMERR AL ER AR
BERARESANRBEERFT 2N ER | U2 &N FHERE (PLSR ) BEYHEERIER, R
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RTHEBINAMEREECERENMRERETHE A BRIDIRE-RBABEZTEARRZR
BHAMEARRERRETRE BRELEZAIXRE  BIERERSUE#E XS 5 20 BFE ,
REEITRE,

CHERBKEE, —RA—RESNRERZZHKEETINLIIRANE (X5) , BRIIRR 2
RA-KESNRBE#CKLETERIMEREBRAERAREXE. —HESNREZZ KL, R
BAZHEE PLSREXREZLR , B 2 FiR. AE 2 ATRRERN S A AEEE R (explained variance)
BEFACRTFHEMMEN , AMEBE R FHZEZNZXERMEABERRLBZ. BRI
Unscrambler BB 2 2258 |, $HHRLRBAZEE 2 PLSRREMRA L AR T ZRER , WK ERFRE
BETERIBE D49 50% o #ROE FE ATIE 00 {H/ %) 88 , R IEAR A FERE € 9.5~11.9 °Brix, F19{E % 11.02 °Brix,
EEZE (SD) A 0.55 °Brixo

RTHBIRREERERERED , RERKTBEES HEEE (SD) BRXXBFEEE (SECV)
MLLE (RPD ) #BIAUBAHEBRRBIELNSE  RPD RHEREBER SECV AR
RNESIF , BB RPD REBEEVRIE , B SECV F#. —MMSE RPD KR 3 LB, EXBE
B, —REES KL 1ERF2ZRRRIEMR RPD EA 1.642 (0.55/0.335) , RPD HEARZFEI UL , B
U MR EABERBEEDHMS , HEENMAREREE S MEEZBFEI SECV HFH4
T ,RPD ERERAZTMH, B 3 ARRBEGANAEREFENER(CEBYINEZBERE , EHAERX
H1EEFZ PLSRREMR, H r’o. 1o SECV 5517 0.487, 0.698 & 0.335, LR D REERRMS |
EHEMIE SECV ERERT , MARREAREE 2 MEE LRI RPD ERESHBZ 2 &ERE , Bl
Bl 9 FE A = R A

&’ 2 REBITAIMNRD XK EF L RFEE PLSR RIEMRZ M RERTE

Table 2. PLSR model performances for sugar content in pear fruits by a on-line near-infrared spectrophotometer.

Maths PCs n lea SEC v SECV RPD
0 1 44 0.660 0.375 0.404 0.401 1.372

0 1 42 0.718 0.331 0.510 0.410 1.341

0 1 38 0.795 0.282 0.636 0.362 1.519
D2 1 44 0.658 0.380 0.427 0.429 1.282
D, 1 37 0.819 0.268 0.616 0.347 1.585
D, 1 44 0.680 0.366 0.425 0.455 1.209
Dy* 1 37 0.988 0.070 0.698 0.335 1.642

% Savitsky-Golay first derivative method, polynomial order = 2, No. of left and right side points= 2, 2.
b Savitsky-Golay second derivative method, polynomial order = 2, No. of left and right side points = 3, 3.
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*: The recommended model for pear calibration.

SEC: Standard error of calibration.

rea. Coefficient of determination of calibration.
ro.: Coefficient of determination of cross validation.
SECV: Standard error of cross validation.

RPD: The ratio of the SECV to the standard deviation of the reference method.
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Figure 2. Percentage correctly predicted variance for sugar content as afunction of the number of
principal components in the caibration models. This predictive ability was estimated
by crossvaidation, and the cdibration set was, randomly, divided into 20 segments.
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pearsin the cross-validation data.
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Development of On-line Pear Sorting System by Sugar
Content Using Near -infrared Spectr oscopy

Wang-Sheng Li and Jai-Tsung Shaw

Summary

This work aimed to utilize an Oriel spectrograph named MS260iTM with silicon photodiode
array spectrophotometer in the wavelength range between 900 and 1100 nm for on-line pear fruits
grading. Spectra of forty-four pear fruits scanned on-line, pretreated by second derivative method,
and then analyzed by PLSR model supplied by Unscrambler ® software. The calibration curve of
sugar content in pear fruits had correlation coefficient and standard error of cross validation 0.698,
0.335 °Brix, respectively. The result shows the possibility of using NIR spectroscopy in the pear
grading process in the future provided that the RPD value will be increased by broadening the
standard deviation of sugar content in pear samples and maintained the SECV value and
appropriate sorting instruments are devel oped.

Key words. near infrared spectroscopy, pear, sugar content.



