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CRA ORGANIZATION 

 Council for Agricultural Research and 
Economics 

CRA is a National Research 
Organization which operates 
under the supervision of the 
Ministry of Agriculture, with 
scientific competence within 
the fields of agriculture, 
agroindustry, food, fishery 
and forestry. 
 
It is constituted by 15 Centers 
and 32 Research Units 
organized in 5 Department.  

CRA-QCE 
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Cereal Quality Research Unit (CRA-QCE) 

Development of analytical methods for biochemical and qualitative 

characterization of cereals and their products 

Health, nutritional and technological control of cereals in post-harvesting 

 Genetics and agronomic  (sustainable agri-food systems) approaches for 

cereal quality improvement  

Development of databases to support the research activities 

CRA-QCE is involved in projects focused on: 

 Coordination of 
National Infratec 
Grain Network 
 

Development  of calibration equations for determining several qualitative traits  

by NIRs technologies 



NIT 

Mod X 

NIT  

Mod Y 

Central LAB _CRA-QCE 

Cereal storage companies 

NIT Italian Network for wheat quality control 

Central LAB provides each user with an identical 

subset of check samples covering a large range of 

concentrations for the most important constituents; 

the subset is scanned on each network instrument 

including the central master. The instrument control 

is normally performed once a year, by calculating 

statistical data and comparing the prediction results 

from the central master and the reference analysis.  

http://search.alice.it/tools/service/immagini/preview.cgi?qs=modem+divertente&imgsz=&offset=0&url=http://www.overclockplanet.it/overclock-index-categoria-Modem_pstn_isdn_adsl-cP-257_262.html&img=I_63uXY2zowv_M:http://www.overclockplanet.it/images/prodotti/modem_fax_us___USR4-105x80.jpg&formato=105x80 pixel, 4K - jpg&oimg=http://www.overclockplanet.it/images/prodotti/modem_fax_us___USR4-105x80.jpg


The Italian  NIT Network  

 

 

ISC-ROMA CRA-QCE 

Italian  NIT network 

includes about 130 

slave instruments 

located in different 

sites in the central, 

northern and southern 

regions of Italy, that 

are linked by a modem 

system to the central 

LAB of Cereal Quality 

Research Unit  



The NIT instruments in Italian  Network 



7 

Wheat Quality Network (RQC) 

CRA-QCE 
(Central Lab) 

SLAVE 
INSTRUMENTs 

(Storage 
companies) 

 Development of calibrations 

 Control and validation of calibrations 

 Adjustments of calibration 

 Collection, processing and 
dissemination of data in REAL TIME  

Suitable sampling of the material, 
representative of the entire grain 
stock 

 Rapid analysis of the sample with 
the NIT instrument(s) for all the 
required parameters 

 Moisture % 

  Protein content % d.m. 

  Gluten                % d.m. 
 Test weight        kg/hl 

      Yellow pigment  (b*) 
 

 Send data to central lab 

Youtube : e-learning: http://cdp-agritrasfer.entecra.it/course/search.php?search=stoccaggio 

CRA-QCE ensures uniformity and 
reliability of the global network  
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QUALITY CERTIFICATION 

In 2013, CRA-QCE has 
been certified by RINA 
for compliance with 
ISO 9001-2008 in the 
activities related to the 
management of the 
instrumentation NIT 
facilities of the Cereal  
Quality  Network 

QUALITATIVE  ANALYSES FOR THE CHARACTERIZATION  OF CEREALS 
IN  GRAIN . MANAGEMENT OF THE ANALYTICAL  INSTRUMENTS  (NIR 
/NIT NEAR INFRARED SPECTROSCOPY)  OF THE STORAGE 
CENTERS (CALIBRATION  AND VALIDATION  OF PREDICTIVE  
MODELS;  MANAGEMENT OF RING  TESTS WITH  REFERENCE 
SAMPLES). ACTIVITIES  LINKED  TO THE MANAGEMENT OF 
DATABASES IN  SUPPORT OF RESEARCH ACTIVITIES . 



26/03/2015 

9 

Product (whole kernels) Calibration  Parameters State of 

development 

Soft wheat 
ANN (developed by 

instrument company) 

Moisture, protein, in use 

PLS (developed by CRA-

QCE) 

hardness in use 

W alveographic Developing at 

CRA-QCE 

Durum wheat 
ANN (developed by 

instrument company) 

Moisture, protein, in use 

PLS (developed by CRA-

QCE) 

gluten in use 

Deoxynivalenol (DON), 

Bioactive compounds 

 

 

Developing at 

CRA-QCE 

 NIT application models in use in the Network  
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Durum wheat STORAGE 2013-2014 

7111 stocks characterized in REAL TIME 

MOISTURE 
PROTEIN CONTENT 
TEST WEIGHT 
GLUTEN CONTENT 
YELLOW PIGMENT 

Identificative parameters of grain stocks: 

CULTIVAR 
NITROGEN 

PREVIOUS CROP 
PRODUCTIVITY 

CERTIFIED parameters obtained by rapid analysis 
through NIT instruments network 

Barcode 
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Year  

Yield   

(q/ha) 

Test 

Weight 

(kg/hl) 

Yellow 

pigment 

(coord.b*) 

Protein 

content 

(%d.m.) 

Gluten 

content 

(% d.m.) 

 2011  (21958 samples) 33,8 81,5 14,1 12,1 9,4 

2012 (22255 samples) 38,0 83,5 14,1 12,5 9,8 

2013 (11664 samples) 38,7 82,3 13,7 11,8 9,3 

2014 (7111 samples) 36,9 79,8 14,0 11,7 9,3 

Difference from 2013 

(%) -4,6 -3,0 2,8 --- --- 

Difference from 2000-

2013 mean 7,3 -1,0 -4,8 -4,9 -7,0 

Decrease in grain yield and test weight 
 

5% decrease  in protein content respect to 2000-2013 
mean value  

 
 

Importance of hystorical data 
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Final Considerations 
 The Network allows the immediate and rapid evaluation of the quality 
and safety of grain upon the arrival at the storage centre 
The Italian Network allows also to correlate grain quality with agronomic 
managment  

 The network provides operators with certified and guaranteed data 
acquired by analytical instruments  

 The storage centres have been able to conduct a proper, 
differentiated and guaranteed storage, with low costs 

Superior quality for first and 

second transformation 

industries 

Get an higher price 

Higher technological quality 

and safer foods for the 

consumers 

The Grain Quality Network within a certified system 

http://www.google.it/url?url=http://www.winenews.it/i-capolavori-dell-agroalimentare-d-italia/24032/la-pasta-italiana-in-cifre-33-milioni-di-tonnellate-allanno-prodotte-da-139-pastifici-per-43-miliardi-di-euro-il-ritratto-del-settore-firmato-da-riccardo-felicetti-produttore-e-presidente-unione-industriale-pastai-italiani-unipi&rct=j&frm=1&q=&esrc=s&sa=U&ei=tpsdVJPEFsi7ygOh_oGoBQ&ved=0CBgQ9QEwAQ&sig2=Jq6VL3guJd7qgEfxIQV10g&usg=AFQjCNFJTfL0YVC-VFt7HHD1G45_26UHFA
http://www.google.it/url?url=http://www.infonetworkmarketing.org/coaching/8-qualita-indispensabili-per-fare-soldi-nel-network-marketing/&rct=j&frm=1&q=&esrc=s&sa=U&ei=TpsdVKDwCIeaygPx9IKwBA&ved=0CBYQ9QEwAA&sig2=PAOnslZWNFoCWoJrZk6G1A&usg=AFQjCNGcVmn4bdPquhyeQ6C5kLvrhp-YFw
http://www.google.it/url?url=http://it.dreamstime.com/immagini-stock-libere-da-diritti-bambini-che-mangiano-pasta-image7714379&rct=j&frm=1&q=&esrc=s&sa=U&ei=DJwdVPmiBOW7ygO4oIGoBw&ved=0CBYQ9QEwAA&sig2=ae9NwSf0BVwpU1g-w4Fg6A&usg=AFQjCNHu6g36B0f8zSFTfWp011--rO2Mvw
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CRA-QCE Central Lab Grain Network: 
 
Daniela Sgrulletta 
Viviana Del Frate 
Alessandro Cammerata 
Laura Gazza  


