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Table 1 Analysis results of Zn contents 36
for Olinda orange samples , 1
R 1 , 400~2 400 nm
/(mg -+ kg™ ') /(mg-+kg ') s
36 9. 44~15. 21 13 10 1L 506 2 270 3 400~ 800 nm s
12 9. 44~14. 66 12. 69 1. 620 2. 630 , 2 ; 800~1 400 nm
L2 ;' 1400~2 400 nm .
ASD
FieldSpec3 (350~2 500 nm) “ ,,’ ,
o 700 nm 3 nm, 1 400 |
2 100 nm 10 nm., 25°, 08 '
2 145V . , )
s s 2 cm . 061 )
3 : 10 : . g
g 0.4
s 400~2 400 nm %
L3 : - 0.2
ASD ASD RS3 .
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CAMO [}nscramblcr Vo, 7 Fig 1 Original spectrum characteristics of
olinda valencia orange leaves powder
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rection, MSC); (standard normal variate ’ MAS. MFS. MSC. Noise, SNV
transformation, SNV) ; / (correlation coef- SGS ’ 2 » Noise ’
ficient of calibration/prediction, R./R,); (coeffi- R. R, 0. 978 5 0. 957 7,
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Table 2 Modeling results of PLS methods with different spectrum preprocessing
; ; R,
R, R? SEC R, R SEP
OS 3 0. 6557 0.429 9 1. 140 4 0. 507 0. 282 4 1L 3159 0. 664 1
OS+Der 1 6 0. 966 5 09341 0. 387 8 0. 798 6 0. 6551 0. 911 9 0. 842 9
OS+Der 2 5 0. 977 1 0. 9547 0. 321 3 0. 844 0 0. 724 4 0. 810 7 0. 957 2
OS+log(1/R) 2 0. 613 8 0. 376 7 1192 4 0. 524 0 0. 309 7 1. 290 6 0. 678 1
OS+Der 2+MAS 5 0. 9715 0. 943 8 0. 357 9 0. 842 5 0. 722 4 0. 8141 0. 948
0OS+Der 2+MFS 5 0. 970 7 0.942 3 0. 362 6 0. 835 8 0. 710 7 0. 830 6 0. 948
OS—+Der 2+GFS 5 0. 9759 0. 9525 0. 329 3 0. 842 9 0. 7230 0. 8131 0. 955 8
OS+Der 2+MSC 4 0. 959 8 0.921 3 04237 0. 859 4 0. 752 2 0. 772 2 0. 926 6
OS+Der 2+ Noise 5 0. 978 5 0. 957 1 0.312 8 0. 844 4 0. 7250 0. 809 5 0. 9577
OS+Der 24+SNV 4 0. 962 8 0.926 9 0. 408 2 0. 857 3 0. 748 8 0. 777 5 0.932 5
OS—+Der 2-+SGS 5 0. 9717 0. 944 1 0. 357 0 0. 840 0 0. 718 3 0. 820 1 0. 950 0
. 20 . PLS 2.4
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, N
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. . Noise , PLS ,
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Table 3 Rresults with different wavelengths
R. RMSEC R, RMSEP Ry
1(400~500 nm) 10 0.996 1 0. 063 7 0. 890 4 0. 678 3 0. 980 7
9(1 201~1 300 nm) 7 0.984 1 0. 264 8 0. 848 5 0. 8015 0. 973 0
19(2 201~2 300 nm) 6 0. 9915 0.193 3 0. 918 6 0. 591 3 0. 979 0
1.9 6 0.997 5 0. 104 7 0. 921 0. 586 8 0. 992 0
1,19 6 0. 994 8 0.151 2 0. 920 2 0. 588 4 0. 990 2
9, 19 6 0. 992 7 0. 179 6 0. 916 8 0. 596 5 0. 986 6
1,9 19 6 0. 9957 0. 1380 0. 920 3 0. 588 8 0. 992 0
400~2 400 nm 5 0.978 3 0. 308 9 0. 842 3 0. 807 9 0. 956 2




2930 30

2 16t
s o S 3
T 14 S S | J‘/'f/n’?/
5} RMSEP: 0.208317 AEy :
[=] SEP: 0.206421
g 124ee -0.065855 /”“/ . .
g / <1 : : Noise s
-8 10. baia P! B icasia Ak S e e b d 0 ik bl &k e s 4 D Lo et
z — ; : (PLS) Zn )
Y 7n 400 ~
= T T T T T T T °
oo o I3 500 nm  1201~1 300 nm
Measured Zn content/mg-kg™! 0 997 5 0,992 0
. o )
Fig 3 Predicted results of PLS models for ’ ’
; 0. 586 8, B s
Zn content of Olinda orange leaves
PLS s Zn
1) Zn
[1] MA Guiryun, WANG Jing-ping, ZHOU Qiu-hua( s s ). Applied Chemical Industry( ), 2005, 34(9) . 573.
[ 2] CAI Yan-rong( ). Chinese Journal of Spectroscopy Laboratory( ), 2006, 23(5): 1054,
[ 3] LIFolin, ZHAO Chun-jiang, LIU Liang-yun, et al( , N , ). Transactions of the Chinese Society of Agricultural
Engineering( ), 2006, 22(3): 88.
[ 4] PU Rurliang, GONG Peng( . ). Hyperspectral Remote Sensing and Its Application( ). Beijing: High-
er Education Press( : ), 2000. 87.
[ 5] ZHANG Xiao-dong, MAO Han-ping( , ). Transactions of the Chinese Society for Agricultural Machinery( ),
2009, 40(2) . 164.
[ 6] WANG Ji-hua, ZHAO Chun-jiang, GUO Xiao-wei, et al( . . . ). Scientia Agricultura Sinica( )
2001, 34(1) . 1.
[ 77 Agriculture Chemistry Professional Committee of Institute of China Soil Edit( ). The General Analy-
sis Method of Soil and Agriculture Chemistry( ). Beijing: Science Press( : ), 1983.
[ 8] ZHU Ervyi, YANG Peng-yuan( R ). Technology and Application of Chemometrics( ). Beijing: Sci-

ence Press( : ), 2001.

[ 9] Phil William Karl Norris. Near-Infrared Technology in the Agricultural and Food Industries. St. Paul: the American Association of Cereal
Chemists, Inc. Minnesota, USA, 1987.

[10] YAN Yanlu, ZHAO Long-lian, HAN Dong-hai, et al( s s , ). Near Infrared Spectroscopy Technology and Ap-
plication( ). Beijing: China Light Industry Press( : ), 2005. 32.

Research on Zinc Content in Leaf of Olinda Valencia Orange Using
Visible Near Infrared Spectroscopy Model

YI Shi-lai'* #*, DENG Lie"" ***, HE Shao-lan' ***, ZHENG Yong-giang" *" *, WANG Liang', ZHAO Xu-yang'
1. Citrus Research Institute, Southwest University, Chongqging 400712, China

2. Citrus Research Institute, Chinese Academy of Agricultural Sciences. Chongqing 400712, China

3. National Engineering Research Center for Citrus Technology, Chongqing 400712, China

Abstract Olinda valencia orange leaves dry powder-like were taken as sample, and chemical analysis combined with technology
of visible near-infrared spectroscopy (Vis/NIRS) was used, through the treatment process of second derivative spectrum of sam-
ples of the original spectrum and denoising (Noise). Meanwhile, method of partial least squares (PLS) and cross-validation were
used to establish maths model of Zn concentration which applying band combination composited by 400-500 and 1 201-1 300 nm
of characteristic wavelength band. The coefficient of establishing models is 0. 997 5, while the coefficient of correlation coeffi-
cient of prediction is 0. 992 0. The root mean square error of prediction (RMSEP) of cross-validation is 0. 586 8. Therefore, the

means using visible near-infrared spectroscopy (Vis/NIRS) and the methods of cross-validation and PLS to establish the spectral
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correction model reflecting the Zn content in leaves and characteristic wavelength bands can detect the Zn content in citrus leaves

quantitatively and quickly.

Olinda orange; Leaf; Zinc (Zn) contents; Vis/NIR-spectroscopy; Partial least squares (PLS)
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