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What was the problem? 

• Feed quality information are indispensable for least cost 

ration design, feed supply and demand scenarios.

• The prediction of livestock performance and selection in 

crop and forage improvement programs

• Often lacking of logistical constraints such as sample 

preparation and laboratory infra-structure and high cost 

of analytical services



What are the causes?

(Sharma et al. 2010)

• Laboratories require huge investments and state of the 

art technology facilities with specialized work force

• Conventional destructive and invasive laboratory analysis 

costly, laborious and time consuming

• Often requires hazardous chemicals and will take time to 

get from overseas markets       



How the problem was addressed? 

(Prasad and Blümmel, 2015)

• Near Infrared Reflectance Spectroscopy (NIRS) has been 

widely used for predicting feed and fodder quality traits

• However, most NIRS instruments to date are stationary 

and samples need to be send to a central laboratory for 

scanning to obtain the results 

• Recently mobile and hand-held NIRS instruments have 

been developed that can theoretically be used at lab, 

field and farm level



Research opportunities and limitations of
stationary and mobile NIRS 

Stationary FOSS (70 000 $)                Mobile Phazir (40 000 $)            Mobile Brimrose (40 000$)

TellSpec < 2 000 $ SCIO < 2 000 $ 
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Objective – mobile & hand-held NIRS
testing and evaluation

• Explore the use of a Thermo 

microPhazir mobile NIRS and 

TellSpec molecular sensors to 

test key nutrients in feed and 

feed ingredients used in 

producing commercial feeds in 

Ethiopia

• 550 food, feed, forages and 

concentrate samples dried and 

ground through 1mm sieve and 

scanned in a quartz crystal cup

Cost 40 000$    

Cost 1 500$



Selection of spectral bandwidth in electro-
magnetic spectrum (EMS) to build models

(Shenk et al, 1993)



Materials and methodology

• Used 550 feeds, feed ingredients and roughages

• Analyzed N, NDF, ADF, ADL, IVOMD and ME by proximate 

and in-vitro studies

• The spectral signature data from both nirs transformed    

into spectroscopic file formats (complex phenomena)

and associated with chemical variables to build the   

chemometric models

• Calibration models for 275 samples used for blind-

predictions of 275 samples        







FOSS xds rca NIRS analog spectral signature data
raw spectra, no derivatization, 2nm gap



FOSS xds rca NIRS digital signature data
bandwidth: 400-2498, 2nm and 1050wls 



Phazir NIRS analog spectral signature data
snv-detrend scatter, 1st derivatization, 8nm gap



Phazir NIRS digital signature data
bandwidth: 1600-2400, 8nm and 100wls 



TellSpec NIRS analog spectral signature data

snv-detrend scatter, 1st derivatization, 3nm gap

-



TellSpec NIRS digital signature data

bandwidth: 900-1700, 3nm and 256wls 



Results – Phazir and TellSpec nirs calibration and validation
model statistics and good-of-fitness for quality traits

Table 1 Phazir calibration Phazir validation TellSpec calibration TellSpec validation

Constituent n R2
cal SEC n R2

val SEV n R2
cal SEC n R2

val SEV

N (%) 252 0.98 0.22 275 0.90 0.55 252 0.95 0.37 275 0.87 0.65

NDF (%) 260 0.98 3.46 275 0.95 5.05 261 0.92 6.20 275 0.89 7.56

ADF (%) 262 0.98 2.43 275 0.97 3.33 252 0.96 3.36 275 0.89 5.97

ADL (%) 260 0.85 1.41 275 0.67 2.36 257 0.84 1.45 275 0.58 2.68

IVOMD (%) 260 0.96 2.08 275 0.91 3.47 260 0.95 2.63 275 0.88 4.11

ME (MJ/Kg) 263 0.96 0.33 275 0.90 2.51 261 0.96 0.31 275 0.89 0.55



Relations between blind predicted results of Phazir
and TellSpec with XDS nirs for nitrogen content
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Phazir: r= 0.99; P<0.0001

Tellspec: r= 0.97; P<0.0001



Relations between blind predicted results of Phazir
and TellSpec with XDS nirs for ME content
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Phazir: r= 0.96; P<0.0001

Tellspec: r= 0.96; P<0.0001



Relations between blind predicted results of Phazir
and TellSpec with XDS nirs for IVOMD content
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Phazir: r= 0.97; P<0.0001

Tellspec: r= 0.96; P<0.0001



Relations between blind predicted results of Phazir
and TellSpec with XDS nirs for ADF content
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Phazir: r= 0.99; P<0.0001

Tellspec: r= 0.96; P<0.0001





Key findings and extended application use

• Low cost TellSpec nirs is close to FOSS performance (>70 000$) 

• Thermo microPhazir still cost about >40 000$

• Test in the field, fodder markets and feed processing units with 

fresh and un-processed materials is possible

• User friendly and can be used by consumers, traders and 

extension officers

• Win-win situation through lab to field and vice versa        
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