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Conclusions 
The results showed that CDC Helgason had significantly 
different biodegradation kinetic characteristics with a lower 
degradation rate and extent, compared with the Metcalfe. These 
results indicated that CDC Helgason behaved significantly 
different from the Metcalfe. Low degradation rate and extent, 
resulting in reducing digestive disorder and acidosis, will 
highly benefit ruminants. The spectroscopy techniques were 
able to identify spectral differences associated with molecular 
structural differences in both hull and seeds between the barley 
varieties. The molecular spectral analysis at the region of ca. 
1800-800 cm-1 (fingerprint), 1715-1485 cm-1 (attributed to 
protein amide I and II), and ca. 1185-800 cm-1 (attributed to 
total CHO) together with the agglomerative hierarchical cluster 
and principal component analyses were able to show that the 
molecular structures (or structural make-up) of the seeds (not 
hull) exhibited distinguished differences between the barley 
varieties. The spectroscopy bioanalytical technique provides 
a new approach for plant/seed/feed/food structural molecular 
study and biopolymer conformation study in relation to 
nutrient availability.

Figure 2: Cluster spectral analyses of barley structures in the hull and whole seed: 
Comparison of CDC Helgson hull (d) with AC Metcalfe hull. Spectral region: ~1800 to 
800 cm-1; Euclidean distances using Ward’s algorithm.
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