
�  �

���������	
���
�����������������

������
�� ��!"�#$%�&'()*+,�-./0123

4�����5��6789�.�:;�<=>/���./.?34,@

AB��CDEF2

GH�IJ��	��KD�L��M��NO�PQ��QR,2KD

STUVL�WL�XYLZ[\�]��^_�`a��a��W�Z��

���	
O��O��
��������`�W�O�����,2

����7�������V�� !/�"# 9�$%&'()*�

����J+�,-.@/01���5��234�56�78��A9)

*��:��J+�;<���=>?@���AB�C&D�E%&���

F�GH�QI�NO,=>�JD�KL7MN� � 1OP�A9FQ

RS�TUV�5��W�X�YZ>/�@��[\2

����7����%]#�6789�OP[\^�L���]���

!>�_`�NOM�,67�����,Z�.�aR:;�#����Q

R��J�Z�<������IJ��NOM����	�.
���
�

���,Z��./�34���./01�������,Z �����

��34���<R�3��<R� ,2

����
���

�

www.QudaoTech.com

8

7

4

2

1

<!���NO������"�#$

%�&'(��"�#$

)*[\&'(+,"�#$

����7����������/

������������

IJ����7����	
��


www.qudao.com.cn



-2-

�������	
��
����

�����

������ ��

�����

 !"#�

	
��������	
�

� 
������������

�������������� !"#$%&������'()�*+,-.�

/ 0 1�2�3����)�����4���5

6789� :6 ;<�=>??@A'(� �B�CD?@� EF?@�GH�IJK�

A ! :6K�

LMNO� PQA R K �ST��UVWX�

?@�
� ?@��Y��:Z �?@ [�\] ^_

IJ`a� �A��IJK

3 
� �3���

������	 
���

����	 
��


���


���	������	���������

�$��%��� !


�"#	$%&�'&()*'+,-�.�

$% /�&()*012-�.�

��23��45)*��2-�.�

�' ) �3�*678�9:;.�

<(=)&3�5)!

>�?@

AB

�C)

DE F��*G3�&H+� IJKL& M,=N��OPQ
R ST��U

V�WXYZ[�������	
�\�
��+��� ������
���"#	�������

�����	
��
	
�����
����� ���-��������� !� " 

�!"�#�
��#$+%
��&#$�

'()*%&+Y��,-./0�123456'�.
7()��8�%�+Y�9

.��1*�.
�:;<
�=>)+,�?@��-� �.&ABTC�/0DEF�1 GH�

I%�AB-J� .K�-J�2L#�-J�IMN10O�PM3�Q4R�5S6�789T.U

V:W(;H�PX<YZ ��;=/K�#,-�>[�

�

��?\.0]�

@�?

A�



�������	
��
����

-3-

              

   

R���	FR�
��

F_R: ����
��
��

FRF_R�������

������

FRF_G�����

������

FRF_UV������

������

RF_R������
��
����

FLAV�Flavonoid ���

ANTH�Anthocyanins ���

NBI�Nitrogen Balance Index ��� !	

     "#$��%&
'( )	*#$+

     ,
��-.
/012!3490% 5

     67

 89:;�

    Multiplex2<=>?@+������	AB�C-DE

FG	H@I��JIKLMN	35OPQRST�UVW	

KXYZ#$[\���
]^�_`%&#$���
-.a

KX[\3�������	
��
��������
�������	
��
��

������
�������������	
NBI��. 

  !"#$

Multiplex �%�&� !��

3.NBI ��2.��
1.'()*��
'

��%�+�

  ���         ���        	
�        ��


��������������������,]��

   ��� ��!"�#��$�^-.��

Phen absorption properties

  UV or visible absorption ranges

  Use of the screening effect by epidermal 

phens of the excitation of chlorophyll 

fluorescence

  Fluorescence excitation rations of far 

red chlorophyll fluorescence

Phen fluorescence properties

  UV or visible excitation

  Visible emissions 

  Fluorescence emissions signals 

or ratios
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Figues A. ChlF excition spectra  obtained from the apex of intact berries skin colors. 

Figure B. Different absorbance spectra derived 

from the logFER of berries at increasing reddis

-h color versus the greenest berry(b1)for the Pi

ont Noir cultivar. 

Figure C. Absorbance spectrumderived from the logFE

-R between a  berry and the same berry devoid of the s

-kin and the respective in vitro absorption spectrum fro

-m the extracted anthocyanins.. 
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Abstract_Grape phenolic maturity is usually analysed by destructive wet chemistry in thelaboratory.Yet,for precision agriculture 

more rapid and nondestructive methods are needed. Therefore, in addition to measurements of fruit colour, a new  optical method 

was recently proposed.  It is based on the screening of  fruit chlorophyll  fluorescence that allows both flavonol  and  anthocyanin 

contents of intact berry skin to be  assessed.  Here we present preliminary results obtained with  two commercial devices,  Dualex 

FLAV™  and  Dualex ANTH™,  and a prototype,  Multiplex,  all based on this new method.We found that  Multiplex has strong 

potential for an application in the vineyard for precision viticulture or for crop evaluation at the weighbridge.

                New portable optical sensors for the assessment of winegrape phenolic 

             maturitybased on berry fluorescence
                   Personal Authors _Z.G. Cerovic�N. Moise, G. Agati, G. Latouche� N. Ben Ghozlen and S. Meyer

              www.ese.u-psud.fr/ecophysio/biospectro/pdfs/ceroviczg2007skiathos.pdf 
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Abstract_Anthocyanins (Anths) in grape (Vitis vinifera L) berries harvested at véraison from Pinot Noir and Pinot Meunier cultivars 

were assessed nondestructively by measuring chlorophyll fluorescence (ChlF) excitation spectra.  With increasing Anth content,  less 

excitation light was transmitted to the deeper Chl layers, and thus the ChlF signal decreased proportionally, Applying Beer-Lambert's 

law,  the logarithm of the ratio between the fluorescence excitation spectra  (log FER)   from a green and a red berry gave the in  vivo 

absorption spectrum of Anths, which peaked at about 540 nm. Absolute quantitative nondestructive determination of Anths  for  each 

berry was obtained by the log FER calculated for two excitation wavelengths, 540  and 635 nm (absorbed and not-absorbed by Anths

respectively) of ChlF at 685 nm.Over a range of skin colors going from green to purple, the relationship between the log [ChlF(635)/

ChlF(540)] and the Anth concentration of berry extracts was fairly well fitted (r2 = 0.92)  using a power function. Reflectance spectra 

on the same berry samples were also measured,  and Anth reflectance indices,   which were originally developed  for apples and table 

grapes, were derived. The logFER Anth index  was  superior to the reflectance-ratio-based index,   but was as good as the color index 

for red grapes (CIRG) calculated from the  whole   visible reflectance  spectrum.The proposed logFER  method, applied by means of 

suitable portable devices, may represent a new rapid and noninvasive tool for the assessment of grape phenolic maturity in vineyards.

       Assessment of anthocyanins in grape (Vitis vinifera L.) berries using a 

                               noninvasive chlorophyll fluorescence method
    G. Agati, S. Meyer, P. Matteini, ZG. Cerovic. Agricultural and Food Chemistry. .2007/Vol. 55, No. 4,1053-1061. 
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Figure 2.   Changes in technological and  phenolic maturity during the summer 2005. Fluorescence ratios mea

-sured on whole  bunches with Multiplex are compared to the sugar content of the berry  juice (inserts).

Figure 1. Spectra of the main berry skin  absorbers  compared

 to the light source used in Dualex FLAV™, Dualex ANTH™ 

 and Multiplex. 
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