
42 7 C 2014 > 1 Hu�BQ	 1672-8785(2014)01-0042-03G8D6?9AF:3<=48D6?BE#�f 1 ���[ 2 �2�� 2 �℄)' 3 ��DP 1,4 ∗

(1. 5%0hKX�X��3� 1' 430070 �
2. 5%0hKXh:qX�vX��3� 1' 430070 �

3. 5%0hKX
6�vX��3� 1' 430070 �
4. 5%0hKX�X�sw3�℄f��3� 1' 430070)��~��� CCD *Y.h�
KX�TU�5|.hx
�J&��% 655 ∼ 660 nm	"�J3�T�V6�U;���q(�$~J�T�V�U&\����q(
% 610 ∼ 620 nm 	"��3lTU�5|{h�q((+4~�TU�5|{h�q((+���$�30TU�5|{h�q($$��~�TU�5|{h�q(�*F0�_5|.h?s%�TU�Æ-N��!�S	
�zm�}H�

K(#�TU�+b9�u�Æ?sy-X
Q�M�MYG�5|.h
U
0T
lT�rI_P� TS207.3 twCna� A DOI: 10.3969/j.issn.1672-8785.2014.01.009

Study of Infrared Spectral Characteristics of Waxed Pear

Using Infrared Spectroscopy

YUAN Peng 1, CUI Man 2, ZHUANG Yi-di 2, MENG Zhen-zhang 3, CHEN Jian-jun 1,4 ∗

(1. College of Science, Huazhong Agricultal University, Wuhan 430070, China;

2. College of Food Science & Technology, Huazhong Agricultal University, Wuhan 430070, China;

3. College of Engineering, Huazhong Agricultal University, Wuhan 430070, China;

4. Institute of Applied Physics, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: The infrared spectral characteristics of waxed pear were studied by using a CCD array

spectrometer. It was found that in the range from 655 nm to 660 nm, the waxed pear had an absorption

peak while the pear which was not waxed did not have the absorption peak. In the range from 610 nm

to 620 nm, the infrared spectral absorption peak of the paraffined pear was comparable to that of the

pear which was not waxed. However, the infrared spectral absorption peak of the pear coated with fruit

wax was much lower than that of the pear which was not waxed. The result showed that the infrared

spectroscopy had a particular feasibility in the detection of waxed pear. It also provided a reference for

the further study of intelligent nondestructive waxed pear detection technologies.

Key words: infrared spectrum; pear; fruit wax; industrial waxpKig	2013–12–19U\xb	7�k,���k>E�ÆL�` (2012172) �8.d������n�E��` (1g,
:�vA��<�WRnB)��X[	"e (1991-) �a�7�I/i��Rj���:�1��
∗ q{��	�CO (1978-) �a�7���i�)Er�0��pj�/ A�=,
:%^�ÆL�
E-mail: chenjianjun@mail.hzau.edu.cn

Infrared (monthly)/Vol.35, No.1, Jan 2014 http://journal.sitp.ac.cn/hw



5 35 ;�5 1 � 7 C 43

0 ��z H|o�BYMs >�kvXj'�:wl�hz��9Xz �XC�/7	A�%Y"�j*p�Xsgv |��
sxG^�$z 	>E*�s"5$,%z|-`T
�Bk��z X"���ffsV℄q��kL~X
A�
�q.Y>�kvXoj'L� |��'L� |oj'B?I*�r[Er�d2$�I<~Xrh�2"�Æh_�/$� D�,�Co�o��z �%YX |	
"LOX981g-�G=�d�Qo�q.YfE	jH"
XC�
"v�FXd|~M� |��'d|s-7%x��B[hL�x$X([t�kDÆjP�"�	 7�%g-+�%JG8�d��'h_�x$Xd|	#�Y| |<AA~�qAEy�-+vQ^DoH��RAj~�hH|z ℄Qw�J(g<W �(e��/#�?|4?uo_.~[�n�Xj!�U|4?u�jxw��.Ko>/�J([�`���~��v^rvzz 9"X/�J(� D	��~n
IW�02X℄# [1−2] �Mz[L [3] �vsO� – _/#�??uhV�=XsOR0�%�℄Q�/�J(��5[L [4] hsO� – _/#�??u	)3m ite/�J($XsQR℄Q�\e���J[L [5] Z,_/#�??uh; C7℄Q�/�J(\e�ia$�,"V�Xz o��v/#�??uh�X9"℄Q/�J(X\ex-j�Æjq[L [6] 	vsO� – _/#�?/�J(?uh�X iGie℄Q�\e��_U[L
[7] 	v_/#�s\�?(ao8I�%�YE�X_/#�?��;[L [8] &v_/#�\�?\e�za��e/�J(XsQR���[L [9] �v_/#�\J(?uh�XsOR�O2℄Q�	?J(�18[L [10] 	v��??u�(�; w�*X��%��

Qo�x��H�J/�J(?uvzH|z /�J(X\e-[�
,��,"\oS�TJWX�m~[L [11] 	v��?2C?uhH|; ℄QM�X\e�
"&v
MSC–SPA–LS–SVM 'MX(^H|�Hgv |�H�g|*)H|XS�; �A�(Y X�K�|�( 100% � 100% * 92.86% �,"\e�v/#�??uJ(H|�XsQR�(o1X℄j#\e�Æ�'pli�
1 o��'
1.1 l|jARD`�iaVv�G�u�}`-X BRC112E–

V M CCD ���?m> FRP �;s\���A!0u'( 350 ∼ 1050 nm��?|��( 0.5

nm �&
fI( 8000 ms ���(.Z�,"�vX|J%B�
&Y�W��ia�vX
9�J%�z+z4$/gJW$X2ÆW�1q�
1.2 NeThS�xX
9��;=|2 33�_j37("H|ia3
_l3℄QHd|?�
_S3℄QH |?��|�	�X7T%+k�VI 5 
`�&=�H`X�?yi� IA=k�7(�
9X4&�?yi�
2 G2 wZ)H|�Hd|*H |X�X/#�? |�O 1 � 2 * 3 �

! 1 *I}�Y0$��!
http://journal.sitp.ac.cn/hw Infrared (monthly)/Vol.35, No.1, Jan 2014



44 7 C 2014 > 1 H

! 2 Ie}�Y0$��!

! 3 I!}�Y0$��!iaY �&�
"H|?�X�X/#�?	 655 ∼ 660 nm !g<=� 2 )~�k x
"H|?�X�X/#�?� x	 655 ∼

660 nm !g<= 2 )~��#�)H|�X/#�?	 610 ∼ 620 nm !g<=X 1 )~X~�	 140006y�Hd|�X/#�?	 610 ∼ 620

nm !g<=X 1 )~X~�f	 14000 6y�kH |�X/#�?	 610 ∼ 620 nm !g<=X 1 )~X~�\	 7000 6y�	iBX/�J($�soS)H|�X/# ?^!(�. ?�R
9 ?<= 2)~�D 1 )~&<℄z�. ?f��
9-xs-goH |��R
9 ?<= 2 )~�D
1 )~|�. ?9�ARf��
9-xs-goHd|��
3 Gt!,"	v/#�?|4?u:#�
�H|�XM��Q� WS��X�BXY ��"hH |�Hd|*)H|X�X/# ?

℄Q?�*|4�,"n=H|�1�X/# ?7<=&<�6�*eH��=	o9Æ
w%�	 655 ∼ 660 nm !g�
"H|?�X�7<=7r~�k)
"H|?�X�� x<=7r~
	 610 ∼ 620 nm !g�Hd|�*)H|�X/# ?7r~~�A[�kH |�X/# ?7r~~���℄z)H|�X/# ?7r~~���H<+XH�8||&�/#�??uvzH|�M�XsQR�(N1hH|�℄Q/�J(�Æ�'pli�=A�#�/#�??u	H|z M�Yf�=<�XJXC���
fsovzhA
H|z ℄QxGM��E℄tw
[1] ��
�d0	�`0$��}5�v
{!:#0	K)ZYsw [J]. Ofm}o, 2009, 26(4):

775–779.

[2] �
����b�+RK�\�`0$��}5�v
-�K/{!:#0	K)%Ysw℄f^� [J]. kdL�^W, 2012, 33(6): 460–464.

[3] N{�.�b��Xl�\�W�>tPS1�tP – `0$��0	K) [J]. 
�Vyz�, 2011,

42(4): 133–138.

[4] �6��U{�#>l�\�tP / `0$�t℄��0	K)*4n!jufY℄f [J]. kdL�^W, 2011, 32(7): 423–428.

[5] ��K�x
X�TxU�\�<!DfY`0$0	K) [J]. kd�HZL�, 2013, 3(5): 185–189.

[6] �kr���a��U
�\�tP / `0$���v0	K)!jHjfY℄f [J]. 
�LFz�,

2008, 24(5): 250–252.

[7] �`V�sp����i`0$��YZF��f85Fm4pb�}5 [J]. Ofz�OfJv,

2006, 26(8): 1454–1456.

[8] �<�6}���
5�\�`0$�℄��)b{b��fY;$℄f [J]. kdL�^W, 2007,

28(3): 215–217.

[9] ���sp���z1�\��tPS�P3&�Y
�`0$��K) [J]. Ofz�OfJv, 2008,

28(11): 2536–2539.

[10] 29���L�)6F�\�:{���Y<!x�+��-y�)(N℄f [J]. Ss, 2012, 33(6):

27–31.

[11] �n���#��v::�\�sw���3D�viI}<!0	N�℄f [J]. Ofz�OfJv,

2013, 33(7): 1922–1926.

Infrared (monthly)/Vol.35, No.1, Jan 2014 http://journal.sitp.ac.cn/hw


