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Fig. 1. Foss NIRSystems 6500 spectrophotometer
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Fig. 2. Foss NIRSystems 6500 spectrophotometer with fiber optic probe seat
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Table 1. Sugar content of pear fruits.

B8 (°Brix)
Sugar content
Intact Peeled
fz/)ME Minimum 6.30 6.30
B RfE Maximum 13.05 13.00
RH{E Mean 11.24 11.17
HE#EE Standard deviation 1.056 1.214
A Size 130 68
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Table 2. PLSR model performances for sugar content in immature pear fruits by a near-infrared

spectrophotometer.

Tﬁﬁﬂ% ﬁ@ﬁ{‘z (&E%ﬁ@ Tiﬁ%(z ?%{ Teal rzcal Tev rzcv RMSECV

Wavelength

Status Treatment range Size PCs
(nm)

# 47 Intact Dy(2,2,2) 400-2100 128 6 0.9350 0.8742 0.9134 0.8343 0.3212
400-2100 120 6 0.9475 0.8978 0.9285 0.8621 0.2900
D»(3,3,2) 400-2100 127 5 0.9249 0.8554 0.8734 0.7628 0.3826
400-2100 121 5 0.9348 0.8739 0.8925 0.7966 0.3542
400-2100 117 5 0.9394 0.8740 0.8989 0.8080 0.3415
£ & Peeled 0 1100-2100 68 10 0.9808 0.9619 0.8435 0.7714 0.4818
0 1100-2100 62 12 0.9956 0.9912 0.8972 0.8049 0.3806
0 400-2100 68 12 0.9945 0.9890 0.8927 0.7969 04276
0 400-2100 64 13 0.9967 0.9934 0.8971 0.8047 0.4142
0 400-2100 59 13 0.9981 0.9962 0.9194 0.8452 0.3847

“The outliers had been deleted by equation five.
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Table 3. Comparison of different calibration performance for sugar content of fruits with those of other's
calibration results.

KR B ARAE Fual Foy SEP  RMSECV TE&
Fruits Attribute Status Authors
HHE Apple PEE Sugar FHKT Intact 0.74 1.64 Irawan etc.”
£l Pear P Sugar K7 Intact - 0.86 - 0.29  This study
5 Mango FERE Sugar B Juice 0.99 0.32 Chouetc. ¥
5 Mango ¥HFE Sugar #k Intact 0.82 0.65 Chen etc. @
& Mango PEE Sugar HH Juice 0.88 1.16 Tanabe etc.”
JE\Z! Pineapple PEE Sugar B Juice 0.88 1.02 Tanabe etc.”
Fl  Pear PERE Sugar B Intact 0.85 0.49 Chenetc. ©
T4t Ponkang ¥ Sugar Bof7 Intact 0.74 0.45 Ouetc. @
5% Waxapple  F#E Sugar #oksy Intact 0.92 0.48 Chenetc. ©

SEP: Standard error of prediction. rzvals Determination of validation. rzm,: Determination of cross validation.
RMSECV: Root mean square error of cross-calibration.
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Fig. 3. The average, maximum, and minimum spectrum of calibration
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Fig. 4. Standard deviation of absorbance of original spectra of pear fruits.
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Fig.5. Standard deviation of first derivative D (2,2,2) absorbance spectra of pear fruits.
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6. FREANFARERENRAZ FIGWBOCEER » ¥EE11.8 *Brix ©
Fig. 6. Original absorbance spectra of peeled and umpeeled fruit sample

with sugar content 11.8 °Brix.

e

FIROALIMR T Y B THER] 2002 FFRTHEHE AT S R FFTEEL » 3 R B (LB ET FTEA
RIVEE - IETT PLSR BT - ERERETR > K —FEEESRmEn s e - BrAEES R/
FITET » FEREET - FIA 6 [BR TR NEITIEFEL S BLREER TR - TXBEZAE
RE(C,) 7% 0.86 » AZXEEIFFTIRERE (RMSECV) £ 0.29 *Brix °



LISEALAMR T Y B A B SRR il Z W L (15)

- -,

AHFEEL T AR ST HERE RS Se A SRR - MERRSEAE - BB Ce A REF TS/ INMEE
B TIC BB il - RREBE -

L OFER[E ~ BRINER ~ MROREE © 1999 o SEALOL JCHER AT SRNER VB 43 AT ST » [N ZE 3 iy a8
BT o /AR SR AR SO S o pp. T1--72 ©

2. DA - AREER ~ PRIR ST - SRAATS - HH 3B © 1997 o DAL S AR YCEEHI /3 A S 8 AR RE AR
BSE o PEIESRILERERES - 35 (4) : 462--474 -

3. BRSGEH -~ BHER ~ B o DUEALA JARCRE ITE BN - BTSSR o A\ +/ R
SERRGAR SRR R SR ELE - pp. 105--106 -

4. BRANIE - BREGE - S & ~ BEIR © 2000 © JEAT SRER T R NS E MR Z IS - BT R
FHERER o N\ TV B MR B R o SO TE4E - pp. 111--112 -

5. BRECE  BTA3 0 1999 o LIFHR SORKLIMR T Y SR HERIZL FOVERE S BR T - B SEMhiaaT] - 89
(1): 49--57 -

6. Haaland, D. M., and E. V. Thomas. 1988. Partial least-squares methods for spectral analyses. Anal.
Chem. 60: 1193--1202.

7. Irawan, R. S., Y. Ikeda, and T. Nishizu. 1995. Determination of individual sugars and acid content in
apple by NIRS. In: Proceedings of ARBIP95, Kobe. Japan. pp. 103--108.

8. Marten, H., and T. Naes. 1989. Methods for calibration. In: Multivariate calibration. John Wiley &
Sons, New York.

9. Tanabe, T., Y. Kohda, and T. Akinaga. 1995. Fundamental studies on NIR technique for measurement of
internal quality of pineapple and mangoes grown on Okinawa. In: Proceedings of ARBIP95. Kobe,
Japan. pp. 109--115.




(18) HE R B RIS 7 R RS 05

Determining the Sugar Content of Immature Pear Fruits
by Near-infrared Spectrophotometer

Wang-Sheng Li

Summary

Measurement of the chemical compositions for pear fruits by wet chemical methods can be
used for evaluating the pear quality, but they are time-consuming, and polluting. A near-infrared
reflectance spectrophotometer system, including an optical fiber probe, a spectrophotometer rang-
ing from 400 nm to 2498 nm, and a computer were developed to calibrate sugar content in imma-
ture pear fruits, which can be employed to fruit's production, management and timing of harvest.
The PLSR model based on the six principal components accounted for 86% of variation in sugar

content data with first derivative pretreatment and root mean square error of cross-calibration
(RMSECV) was 0.29 °Brix.

Key words: Near-infrared, fruit, sugar content.



