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Abstract 

 

In a process of problem solving and diet formulation the analysis offeed ingredients’ proteins have to be done accurately, rapidly, cheep 

and if is possible at the farm level. As a general rule the accurate methods last too long and real time methods are not so exactly. The 

study is doing the comparison between the results of three methods 1. Classical chemistry (Kjeldahlmethod), 2. Near infrared 

spectroscopy analysis (NIR) and 3. By FT-NIR spectrometer used for analyzing the corn’s protein content. The “reference sample” 

was considered the result obtained from classical chemistry - Kjeldahl method and the comparison was between classical, NIR and FT-

NIR methods, for corn's grains and corn’s flour. Each measurement was performed twice and no significant difference was found 

between repetitions (p<0.00). The average protein content in corn for 39 samples was 7.82±0.16% by Kjeldahl method, by NIR 

equipment, 7.47±0.17% in corn’s grains and 7.57±0.15% in corn’s flour and by FT-NIR equipment, 8.40±0.29% in corn’s grains and 

7.80±0.12% in corn’s flour.Comparing the results of NIR and FT-NIR measurements with Kjeldahl method results significant 

differences between first measurement (F=3.625 at p =0.007), second measurement (F=3.255 at p =0.013) and average measurements 

(F=3.486 at p =0.009). The smaller differences between reference results was in case of FT-NIR in corn’s flour (0.02%) but were no 

significant differences by Turkey test comparison for any of NIR, FT-NIR, grains or flour. In conclusion, irrelevant to the method or 

equipment used for measurements it appears more feasible to run the samples at farm level. 
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The corn is the most used feed ingredient in 

swine and dairy industry even in pasture systems 

(Onan G., Huțu, I., 2016 Onan G., Huțu, I., Radunz, 

2016). During several farm visits, in a process of 

problem solving the evaluation of diet and 

correction of diet weakness the evaluation and 

analysis of feed ingredients have to be done 

accurate, cheep and if is possible “in real time” at 

the farm level. On the practice of farm visit the 

extension service (Hutu I., 2004) have two 

variants: One is to take the sample, to send those to 

the Animal Nutrition Laboratory and to do the diet 

formulation in a high specialized software (Brill® 

family software) according with the result of 

laboratory analysis. Another one is to do the 

analysis in the frame of two hours during farm visit 

– in this case the ultra rapid analyses need it, 

regularly there are used near infrared spectroscopy 

analysis by portable NIR equipments.  

All time between speedy and accuracy of 

results appears to be a contradictory relation. As a 

general rule the accurate methods take long time 

and speedy methods are not so exactly, and the time 

and all inexactitudes generate the additional costs 

for farm and decreases in gross margin for the 

production. 
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For all those reasons the extension service 

has to be sure that the result used is as close as 

possible with the reality of the farm (Matiuti, 

2017). The study take into consideration the most 

expensive nutrient-the proteins form corn and the 

analysis of it. The study is performing the 

comparison between the results of three methods of 

protein content in corn: 1. classical (humid) 

chemistry – by Kjeldahlmethod and 2. by near 

infrared spectroscopy analysis with two types of 

equipments- one form Foss InfraXact® and the 

other form Bruker Optics®.  

The specific objective of this report was to 

establish which method is feasible for “real time 

analysis” of protein content at the farm level – 

being the case of protein content of corn as a row 

material in two forms - grains and flour.  

 

MATERIAL AND METHOD 

Corn sample collection and preparation: 
40 sample of 300 g corn grains (several variety 
such as Fundulea, KWS®, Pioneer ® and possible 
other varieties) was sampled from 85 partner farms 
of Extension unit were collected during farm visit of 
extension service during fall and winter season in 
West Romania. Each sample was divided in three: 
1/3 for classical chemistry, 1/3 for near infrared 
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