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• Characterization of NIR spectroscopy:

– Broadband nature of NIR spectra

– Overlapping combination and overtone bands

– Individual species are not well resolved

– Absorption of energy  throughout the whole 
wavelength region 



• NIR APPLICATIONS:

– Food industry: moisture, fat, nutrients
• Dairy products, meat, 

– Agriculture: moisture, fat, nutrients, carbohydrates
• Corn, tobacco, forage

– Pharmaceuticals: moisture, amines
• tablets





• NIR APPLICATIONS:

– Food industry: moisture, fat, nutrients
• Dairy products, meat, 

– Agriculture: moisture, fat, nutrients, carbohydrates
• Corn, tobacco, forage

– Pharmaceuticals: moisture, amines
• tablets





• NIR APPLICATIONS:

– Food industry: moisture, fat, nutrients
• Dairy products, meat, 

– Agriculture: moisture, fat, nutrients, carbohydrates
• Corn, tobacco, forage

– Pharmaceuticals: moisture, amines
• tablets





Instrument

• BOMEM DA.3 with vacuum
• DRIFT accessory

– NIR (8500 to 3200 cm-1) (3125 to 1175 nm)
• InSb detector with liquid nitrogen
• CaF2 beamsplitter
• Glowbar source

– MIR (4000 to 450 cm-1)

• MCT detector with liquid nitrogen
• KBr beamsplitter
• Glowbar source







Samples:

• 35 pieces of different manuscripts
– Gelatine o starch
– Water content
– pHs from 3.4 to 7.0

• 3 measurements of each piece:
– Different day
– Different user
– Different position of the sample



Standards:

• Gelatine

• Starch
• Cellulose

• Paper with starch
– (before and after washing it with water)

• Paper with gelatine
– (before and after washing it with water)

• Dry and wet paper



Reference methods:

• Gelatine:
– Identification with fuchsine

• Starch:
– Identification with Herzberg reagent

• pHs:
– surface electrode (Tappi-T529 Om-99)

• Water content:
– Optical microscope
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O-H/C-H cellulose
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N-H st 1st overtone

N-H st combinations

N-H bend 2nd overtone
C=O st/N-H in plane bend/C-N st comb

Practical Guide to Interpretive Near-Infrared Spectrocopy
Jerry Workman, Lois Weyer













Varia 327 (1b)  with gelatine Varia 327(1b) particles of 
protein



M.92 (9b) with gelatine Vària 327 (1b) with gelatine 



M.92 (5c) with gelatine



M.1215 (7b) with starch



Particles of starch on fibres 









Procés 1450 (7a ) with protein





RC467 (11a)

Particle of protein  





WATER CONTENT

• STRUCTURED FIBER:

– well defined crystalline and well defined 
amorphous zones

– amorphous zones permit penetration of water. 

– water remains in crystalline areas of the fibre





M. 8c (1712)  gelatine pH= 5.8  Good structure and good retention of water 

M. 11a  (1349)  starch pH=5.2 Crystalline fibres



M. 10b  (1750)   pH= 5.8 gelatine. Destruction of crystalline structure

M.13a (1349)  pH = 3.5 gelatine. Hydrolysis and breakage 



pH

• Increasing of carbonyl group intensity at
low pHs

• C = O (1740 cm-1)

• Increasing of carbonate bands intensity at
high pHs

• 875 cm-1





CONCLUSIONS:

• Infrared spectroscopy allows 
determination of starch and gelatine in 
papers (NIR and MIR)

• It is possible to compare relative content of 
water in papers (NIR)

• Papers can be classified according to 
acidity (MIR)

• NIR and MIR regions are complementary


