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Rapid and Nondestructive Identification of Single Seed
Viability of Sophora Alopecuroide and Cassia

Tora L Using Near Infrared Spectroscopy
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Abstract: The spectra of both single sophora alopecuroide seed and single cassia tora l seed in natural

state are determined by using Fourier transform near infrared diffusion spectroscopy. The viability of

both seeds is distinguished by using distinguished partial least squares (DPLS). The result shows that

the modeling based on the average spectrum at both side surfaces is better than that based on the single

spectrum at one side surface. Both sophora alopecuroide seed model and cassia tora l seed model have

an identification rate of 90% at least. This study provides a new method for distinguishing single viable

seed rapidly, precisely and nondestructively.
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LQA OPA
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WU 93.06 93.06 96.67 93.33

XUYZ 97.22 95.83 96.77 96.43
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H 2 233WXYZ[PQRST1\]

QNNS LQA OPA

(cm−1) IXZR VVWYVW (%) X	WYVW (%) IXZR VVWYVW (%) X	WYVW (%)

4000 ∼ 5000 7 92.36 90.28 4 90.32 96.43

4000 ∼ 7000 12 97.22 95.83 11 95.16 100.00

4000 ∼ 8000 13 97.22 95.83 12 96.77 96.43

4000 ∼ 10000 13 96.53 94.44 7 93.55 92.86

5000 ∼ 9000 11 88.19 88.89 15 93.55 96.43

5000 ∼ 8000 9 88.19 91.67 14 95.16 96.43

8000 ∼ 10000 1 82.64 88.89 4 87.10 96.43

H 3 ^_`abcOPdeNOPQ1RST

T[LM LQA OPA

VVN[ IXZR VVWYVW (%) X	WYVW (%) IXZR VVWYVW (%) X	WYVW (%)

Y 1 U 12 97.22 95.83 13 95.16 96.43

Y 2 U 10 95.14 98.61 12 96.77 96.43

Y 3 U 13 96.53 93.06 13 95.08 96.55

Y 4 U 12 97.24 95.77 11 93.33 100.00

Y 5 U 10 93.79 98.59 12 93.44 96.55

Y 6 U 13 96.55 92.96 12 93.55 96.43

Y 7 U 12 97.26 95.71 13 96.72 100.00

Y 8 U 10 94.52 97.14 11 96.72 96.55

Y 9 U 13 96.58 94.29 10 96.77 100.00

ZJ 12 96.09 95.77 12 95.28 97.66

H 4 f95gh678?i678/0jPQ1RST

LQA OPA

NZR U\ YVW (%) U\ YVW (%)

F�NM 40 2 95.00 3 92.50

J�NM 20 1 95.00 0 100.00

K\ 60 3 95.00 3 95.00

H 5 h678?i678/0UkbcjPQ1RST

LQA OPA

F�NM�A[ VVWYVW X	WYVW VVWYVW X	WYVW
IXZR IXZR

J�NM�A (%) (%) (%) (%)

1[1 12 91.44 94.44 8 97.54 96.67

2[1 9 92.51 85.70 8 96.67 93.25

3[1 9 87.92 87.97 6 95.87 94.16

4[1 12 94.00 93.31 7 95.93 93.03

5[1 13 95.32 95.06 8 97.22 93.93

Infrared (monthly)/Vol.32, No.4, Apr 2011 http://journal.sitp.ac.cn/hw



� 32 ��� 4 � � � 39

��&%�1 95% �

3.5 lmLMN?OFGB;89GH

\< 1P1 �2P1 �3P1 �4P1 � 5P1 ���

=71����-������� ��(�

E=+��=7��E& ��-��O�/ 5

1����-����/4���=7���

� �)-�T���T.�/4�	�=7�

(� �E-��E�&%�=�� 85% �3

 �	��(� �E-��E�&%�=�

� 93% �/  ��-],��(.��

4 |~{�~

P�+*/ �OP��]*�K�^V�

��&W��^*��_F_K����*��

�]` G�a���X`��b*� DNA

`��ac� RNA �^_Q�*��`��0

�Q`a ]`��*� [1,10−13] ����2�

&'R������-����/4�-3 

���������)*6.3:;	� �

��RF@������(����:D)=

�� ���(� �E-��E�&%�=

� 95%�-�-����� ���PY�0/

��OE� G�/ �����	����

���������+��.�0�� �S

����$ S-�S������	BZ�

T���U��a0�����=b�'"d,

� ��-��S'��&�(�&%��]

!�O���OP'���V^��(�&%�

3..-[\]��G'��bS��,��

&%�WOS�a�..S5*.>� 2004

��T'c�"�.�LS)e����?OH

F��RJX��O�+!�)e 0��^

HJ=8� [14] �_�-�)ea�JM `^

HF_K`U�	�&�����89)e�

�� �fa�

���	 �(�����#����'

" 95% �& �������	��&'(�

��������)�������!L$�

b��Kc��O�BG.�%�G.d��G

.B7�KS��c�"��+(^��6d

�Kc�����d�(�

VW��

[1] Ye�dnop [M].	������efe�2007.

[2] fZf�gg�h[d�\hg�ZZgi BP h

jihRik / OPKQNiljmRYV [J]. X

qrYZ[p\, 2007, 26(6): 433–436.

[3] nkk�lmj�k]��jdOPKQN��^

_n�ANMkl�R`abo [J]. XqrYZ
[p\, 2008, 27(2): 86–90.

[4] Ye��plcddomi�ANM�np�meq

]pRq� [J]. s^_t`p, 1995, 28(1): 90–98.

[5] plcddomiaorripsrr�ANM�

np�meqRbo [D]. tb�cu�����

1992.

[6] n�s�vfP�g�M�jdmi�Apsrr

iaorrRowbo [J]. ud_t`p, 2004,

45(1): 27–29.

[7] ppx�qhsdLQAeiÆyjfzt{q

r [J]. gvhpp\rwi`pjs, 2000, 21(4):

354–356.

[8] ktpdOPARbo|l [J]. sxyp\, 1996,

27(3): 34–35.

[9] kui�msx�nov�jdlOP�Auty

�uuypMivmweRqvbo [J]. zk{|
p}l, 2002, 20(4): 288–292.

[10] mwt�xwwdyx�Arr�Aqr [J]. no

_p~p\, 1991, 18(1): 55–60.

[11] qrz�qP�xsÆd}t�Arr~y�Ru

zyveyzbo [J]. pqrthpp\, 2007,

29(3): 8–14.

[12] p{x�|}s�wx{�jdt~�Au{~y

�RNM|rbo [J]. rt`v, 2008, 33(2): 4–7.

[13] |�y�z{wd�Arr~y�}R|rz~|

� [J]. {|xypzÆ, 1991, 27(3): 233–236.

[14] {Zv�q{��qs�jdY�}~R}�Æ}

|�OPKQN PLS l�ZgR~�bo [J]. }

~pr}~��, 2004, 24(12): 1546–1548.

http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.32, No.4, Apr 2011


