27 , 6 Vol. 27 ,No. 6,pp1131-1135
2007 6 Foectroscopy and Sectral Analyss June, 2007
s 310029
1 S123 DA : 1000-0593 (2007) 06-1131-05
1
B
’ [59] [10]
[11-13] [14-18] [19]
11
, Beton [
, 10 (
[1] ) , KBr
(near infrared, NIR) , ,
, 780 2 526 nm,
12820 3959cm™*, (
O—H ,N—H,C—H,PH ) , , Martin!*?
(2.3l ’
13% 15%, (CV) 5% 6%
Sngh ™ (PLY 700 900 nm,

[4]

: 2006-05-06 ,

, 1978

: 2006-08-16

(30671197)

1000 1100nnm, 1250 1600nm 850 900 nm, 1100

(NCET-04-0524)
* email : ybying @zu edu cn



1132

27

1200 nm, 1400 1500 nm

Chalucova [# CANRI
( 1) , CANRI ,

( AlS
DM F) ,
, AIS DM F
(r) (RMSEP) 0. 970, 1 12 %;
0.964,095% 0. 964,2 85%,

1

Fig 1 Measure o whae peas transmittance
with the CANRI sampler hol der
1: Monochromatic light ; 2: Reflecting mirror; 3: Qass bottom;
4: Bearer; 5: Qasswall; 6: Focusng optics;
7 Photodetector (3 photodiode) ;
8: Base; 9: Frame of the photometric camera

Roggo '#
, Roggo
( (SNV) , )
( (PCR) PLS PLS
(MPLY) 54
SNV MPLS
(
(lingar discriminant analysis: LDA) K (K nearest

(smple modeling of class
(learning vector

neighbors: KNN)
analogy : SIMCA)

quantization neural network: LVQ)) SIMCA
, Roggo™*”!
NIRS
Shyam [ ( 2)
702 1124 nm

(acic-brix ratio: ABR) ,
6 )

( (MsC) (smoot-

hing) , (SEC)
(SEP) ; ,
; 10595 11248
nm , SEC  SEP , 0009, r ,
0 92
Test tube cover
~\ %amplo holder Computer
Test tube Fibre optics
Light source

—

‘ \dMSl
Thermostat
. // N

Fig 2 Schematic arrangement of instruments used
for measurement of NIR transmittance

Andre [ 42 ,

(PLS1),
|3_
(MSC ).
, MSC )
., RMSEP R :
0.4157% 0.999 8, 0633 3 Brix 0. 999
6, 21577 9 mg - kg'' 0999 6, B-
07296 mg- kgo* 09981
12
[16-18]
C(Vo)
, (HPLQ) ,
[24]
1100 2500 nm B-
E, HPLC
) , 4
09980 0 9956,
287ug/ (g-dw) ' 0025 mg/ (100g-f- w) !
(2] 680 1 235
nm 5
Ve (NDF) (cP)
(DW) 5 , ,
Ve
; , Vc
: (97-8) Vc NDF CP



1133

[19]

Ve

PLS1 ,
2095 2381

nm, 1527 1873 nm 1400 1429 nm,

6 R 81 42, SEP
1 23°Brix, (RSD) 9 3%; Vc
1158 2441 nm, 5
o 83 21,SEP 24 17Brix, R®D 95%
(2ol : Nico-
let Omnics 1 ,
, PLS
150 ,
900 5500 mg- kg !, (
)
: s R
09813,09958 09779, 084%
11 42% 076% 687% 088% 10 83% ,
1 min,
1271 1908 nm
20
( 3),
1908 nm
10x10°mg- kg'*, GC-MS ,
0.55
8 0.50
g
£ 045
< 0.40
0.35
10 000 8000 6 000
Wave number/cm™!
Fig 3 Original NIR spectra of methamisophos
e « 9
M T (Magness Taylor) 800 2500 nm, 830 1 250
nm 860 1090 nm , PLS
(PCR) (SMLR)
PLS , 800
2 500 nm , LS r, (RM-

2 © 1994-2010 China Academic Journal Electronic Publishing House. All rights reserved.

SEC) , RMSEP (RMSECV) 074,

49,563, 538,N

FT-NIR Spectrometer
Computcr

“~

s

| & ¥

~

Fruit holder

Optic fiber
Fig 4 Schematic of NIR spectra detecting system

[29, 30]
( 5 , RS
(
),
Sample
] 9
& ]
= Jf I < g
Light source Input mirror Output mirror
— FT-NIR
L:, 7 Spectrometer
EREREN e
AD
Computer Signal amplifier

Fig 5 Schematic of NIR snsing sysem for acquisition
o background and samples

2
20
50 , )
(1) ,
[31, 32]
(2 ,
(3) ( )

http: //Amww.cnki.net



1134 27

[1]

[2]

[3]

[4]

[5]

[6]
[7]
[8]
[9]
[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]

[20]
[21]
[22]
[23]
[24]

[25]

[26]

[27]
[28]
[29]
[30]
[31]

(4) : ;

(5) “ ” . ; :
ZHANGL I-bin, HU Hai-gen,JI Shi-ming, et al ( , , , ). Transactionsof the Chinese Society of Agricultural En-
gineeing( ) , 2005, 21(4) : 176.

YAN Yarrlu, ZHAO Longlian, HAN Dong hai , et a ( s , , ). TheBasc and Application of Near-Infrared Analy-
ss( ). Beijing: Chiese Light Industry Press( : ), 2005.
WAN G Duc-jia, ZHOU Xiang-yang, JIN Tong-ming, et a ( , , , ). Spectroscopy and Spectral Analyss(

) , 2004, 24(4) : 447.
XU Guang-tong, YUAN Hongfu, LU Wanrzhen( , , ). Spectroscopy and Pectral Analysis( ),
2000, 20(2) : 134.
PANGLinjiang, LU Xing-hua, WAN GJun( , s ). Chinese Agricultural Mechanization ( ), 2003, 5:
19.
ZHANGJun, CHEN Jin-xian( , ). OME Information( ) , 2003, (5) : 24.

Judish A Abbott. Postharvest Biology and Technology, 1999, 15: 207.

Jackman R L , Marangoni A G, Stanley D W. Hort Science, 1990, 25: 781.

Katayama K, Komaki K, Tamiya S. Hort Science, 1996, 31: 1003.

CHEN ChenL , Wilsen R H, Mccann M C. Journal of Molecaar Sructure, 1997, 408/ 409 : 257.

Hong TL, ToouSCS, Tsa SJ, et ad. Journa of Near Infrared Spectroscopy , 1998, 6: 321.

Martin G Scanlon, Mervyn K Pritchard, Lorne R Adam. J. . Food Agric. , 1999, 79: 763.

dngh B, Wang N, Prasher S, et al. American Society of Agricultural Engineeing(ASAE) Annua Meeting, 2004.
Shyam N, Matsuoka Jha, T. International Journa of Food Science and Technology , 2004 , 39: 425.

Andre M K Pedro, Marcia M C Ferreira. Anal. Chem. , 2005, 77 : 2505.

JIN Tong-ming( ). Instrumentation Analysis Monitoring( ), 1996, (1) : 53.
JIN Tong-ming( ). Instrumentation Anaysis Monitoring( ), 1997, (2) : 32.
JIN Tong-ming( ). Instrumentation Anaysis Monitoring( ), 1997, (3) : 49.
QIN Fang-li , MIN Shur-geng, SHI Zheng-giang, et al ( , , , ). ChineseJourna of AnaysisLaboratory(

) , 2003, 22(4) : 59.
Belton P S, Kemdey E K, McCann M C, et a. Food Chemistry, 1995, 54(4) : 437.
Chalucova R, Krivoshiev G, Mukarev M , et a. Lebensmittel-Wissenschaft und Technologie, 2000, 33(7) : 489.
Roggo Y, Duponchel L , Ruckebusch C, et al. Journal of Molecular Structure, 2003, 654(1) : 253.
Roggo Y, Duponchel L , HuvenneJ P. J. Agric. Food Chem. , 2004, 52(5) : 1055.

JIN Tong-ming, LIU Ling, WU Zeng-ru ( , , ). Instrumentation Analyss Monitoring ( ),
1998, (2) : 61.
ZHAN G De shuang, JIN Tong-ming, XU Jiabing, et a ( s , , ). Acta Agriculturae Boreali- Snica( ),
2000, 15(1) : 108.
WAN G Ducrjia, ZHON GJiao-e, HU Xiang-na, et a ( , , , ). Chinese Journa of Analytica Chemistry (

) , 2003, 31(7) : 892.
ZHOU Xiang-yang, L IN Chun-zhong, HU Xiang-na, et al ( , , , ). Food Science( ) , 2004, 25(5) : 151.

Ma Guang, Ying Yibin, Fu Xiaping, et a. Proc. of SPIE, 2005, 5996 : P59660K.

Jiang Huangyu, Ying Yibin, Liu Yande. SPIE, 2005, 5587 : 245.

Jiang Huangyu, Ying Yibin, Bao Yingshi. Proc. of SPIE, 2005, 5996 : 59912.

KE Yi-kan, DONG Hui-ru( , ). Analytical Chemistry Manual - Spectral Analyss( . ).
Beijing: Chemical Industry Press( : ) , 1998, 176.



6 1135

[32] YING Yi-bin, LIU Yanrde, FU Xiaping( , , ). Spectroscopy and Spectral Analysis( ) , 2006, 26
(1) : 63.

Application of Near Infrared Spectroscopy Technique to Nondestructive
Measurement of Vegetable Quality

XIELi-juan, YING Yi-bin" , YU Hai-yan, FU Xiaping
College of Biosystems Engineering and Food Science, Zhgiang University , Hangzhou 310029, China

Abstract  Nondestructive detection techniques of vegetable include electrical properties, optical reflectance and transmisson,
sonic vibration, nuclear magnetic resonance (NMR) , machine vison, aromatic volatile emisson, vibration characteristics and
others. The most widely employed and success ul techniqueisto useitsoptical property. Near infrared spectroscopy techniqueis
extremely fast , highly efficient , cheap to implement , of good recurrence and no sample preparation, and is a rapid and norn-de-
structive modern measuring technique that has been widely used in many fields. In the present paper , the application of near in-
frared spectroscopy technique to nondestructive measurement of vegetable quality was briefly introduced. Some considerable as-
pects existing in the application were al so discussed , and it is pointed out that because of vegetable’ s diversity and rot-proneness,
automation analysis machine should be developed to improve the speed of quality detection, and cooperating with several other
nondestructive techniques, such as NMR and machine vison, is the research trend.

Keywords Near infrared spectroscopy technique; Vegetable; Nondestructive measurement ; Application
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