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Table 2  Statistics of the sugar content of nectarine and the
peak intensity value at 685 nm of their laser induced

photoluminescence spectrum

/% (685 nm)
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3 98 471. 667
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5 12 0 393. 778
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Matlab
4 4( a)
S r= 98 92%; 4(b)
N r= 97 31%
685 nm s

24

Sugar content
Fig. 4 Fitting curve of the sugar content of specimens and the
peak intensity value of their laser-induced photolumi-
nescence spectrum
(a): Red-inside plum; (b); Nectarine

marcoxesans )
whware SAAROE |

i IFmi\n'mumw [amwae | a7 ooy e
 RRRRN

CL LT

Fig. 5 Operation interface of the spectrum analysis program



12 2775

(655 nm) ,
685 nm s s
[ 1] YE Qtzheng, YAO Hong lin, LI Li, et al( R R , ). Plant Physiology Communications( ), 1999,
35(4): 304.
[ 2] L homme C, Peschet J L, Puigserver A, et al. Journal of Chromatography A, 2001, 920: 291.
[ 3] Noboru Muramatsu, NaokiSakurai, Naoki Wada, et al. Postharvest Biology and Technology, 1999, 15: 83.
[ 4] Marc Valente, Jean Yves Ferrandis. Postharvest Biology and Technology, 2003, 29: 219.
[ 51 RIU Yu kui, HUANG Kurrlun, WANG Wetmin, et al( s s , ). Spectroscopy and Spectral Analy sis(
), 2006, 26(12): 2190.
[ 6] LIU Jie, YU Chang qing, LI Jizze, et al( s s , ). Spectroscopy and Spectral Analysis( ),

2001, 21(6): 769.

[ 71 Sarah Schotte, Nele De Bellie, Josse De Baerdem acker. Postharvest Biology and T echnology, 1999, 17: 105.

[ 8] YING Y1 bin, LIU Yarde, FU Xia ping( s s ). Spectroscopy and Spectral Analysis( ), 2006, 26
(1): 63.

[ 91 YING Yrbin, RAO Xiwrqin, MA Jur fu( s s ). Transactions of the Chinese Society of Agricultural Engineering
(CSAE)( ), 2004, 20(2): 144.

[10] XU Hutrong, YING Ytbin( s ). Journal of Zhejiang University * Agriculture and Life Science( .

), 2002, 28(4): 460.

[11] Sirinnapa Saranwong, Jinda Sornsrivichai, Sumio Kawano. Postharvest Biology and T echnology, 2004, 31: 137.

[12] HAN Donghai, LIU Hatxin, ZHAO Lrli, et al( s s s ). Transaction of the Chinese Society of Agricultural
M achinery( ), 2003, 34(6): 112.

[13] Paras N Prasad. Current Opinion in Solid State and Materials Science, 2004, 8: 11.

[ 14] Jennifer Riesz, Joel Gilmore, Paul Meredith. Spectrochimica Acta Part A, 2005, 61: 2153.

[15] Polder G, G W A M van der Herjden, et al. Postharvest Biology and Technololgy, 2004, 34: 117.

[16] Vogel R, Meredith P, Harvey M D, et al. Spectrochimica Acta Part A, 2004, 60: 245.

[17] SONG Yi, ZHANG Dong xian, LIU Chao( s s ). Optical Instruments( ), 2006, 28(3): 17.

[18] DUAN Hongtao, ZHANG Bai, LIU Diarrwei, et al( s s s ). J. Infrared Millim. Waves( ),
2006, 25(6): 355.

[19] Hyun Kwon Noh, Renfu Lu. Proc of SPIE, 2005, 5996: 59960F 1.

[20] ZienaH M S. Food Chemistry, 2000, 71: 167.

Measurement of Fruit Maturity Based on Laser Induced
Photoluminescence Spectrum

WANG Le yan, ZHANG Dong xian, ZHANG Har jun, WANG Xiaco ping
State Key Laboratory of Modern Optical Instruments, Zhejiang University, Hangzhou 310027, China

Abstract Grounding on the concepts of biophot onics measurement, the authors first used a red semiconductor laser (655 nm) to
irradiate fruits. Compared with other kinds of illuminating sources, the red semiconductor laser is less expensive and takes little
space. The laser induced photoluminescence spectrums could be detected by coupling fibre optics probe when the fruits are illu

minated by laser . And the, spectrum has a distinct peak of relative intensity around the 685 nm wavelength that varies with the
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degree of fruit maturity. Sugar content measurement was used to prove the laser induced photoluminescence measurement. The
authors tested the sugar content of the fruit specimens, and found that the relative peak value of the fruits’ laser induced photo
lum inescence spectrum decreases with the increase in their sugar content. T he authors used partial least squares ( PLS) regres
sion to perform an analysis of the relationship between the laser induced photoluminescence intensity and the sugar content, fit-
ting a curve of the two parameters. The correlation coefficient r of the fitted value and the actual value is 98 92% for red inside
plum and 97 31% for nectarine. So the authors could generalize that there is an approximat e linear relationship between the peak
value of laser induced photoluminescence intensity and the sugar content of fruits, and we could use the maturity measurement
based on this concept to decide the fruit ripeness. T he authors designed the analytic program for this laser induced photolumines
cence spectrum measurement system, which mainly realizes two functions: generating the standard ripe spectrum of a certain
kind of fruit from a quantity of their spectra, and, according to this standard spectrum, determining the maturity degree of an
unknown spectrum, and at the same time, displaying the unknown laser induced photoluminescence spectrum. Incorporating this
analytic program with the optical spectrometer, it becomes conceivable to test the fruit maturity very conveniently and quickly.
The measurement system of fruit maturity based on laser induced photoluminescence spectrum has also been used to test various
fruits. T his measurement is nondestructive and inexpensive, and does not require complicated equipment, a feature of great im-

portance in reat time measurement of fruit maturity.

Keywords Laser induced photoluminescence; Fruit maturity; Sugar content measurement; Partial least squares; Spectral

analy sis
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