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Objective

To evaluate whether crude protein (CP) fractions concentration in tropical forages can be accurately predicted from their proximate nutrient

and fiber concentration.

Introduction

 Cornell Net Carbohydrate and Protein System
(CNCPS) divides CP into five fractions.

 The CP fractions can be used to estimate rumen
undegradable CP (UDCP3) and utilizable CP
(UCP*).

* Concentration of CP fractions vary greatly across
forage species.

* Analysis of CP fractions are cost- and labor-
Intensive.

Materials and Methods Laboratory analysist

Protein fractions?

37 forage grasses
23 forage legumes

« The UDCP estimated
by Kirchhof3.

 The uCP estimated
by Zhao and Cao*.

» CP fractions estimation: Multiple linear regression.
* Best fit evaluation: Concordance correlation
coefficient.

Results
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Figure 1. Protein fractions concentration: A, Bl, B2,
B3, and C (mean (O) + standard deviation) of forage
grasses and forage legumes (G, grasses; L,
legumes).
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Figure 2. Derived models to estimate crude protein
fractions concentration (Eg, equation from table 1;
diff, obtained as the difference between crude protein
and four protein fractions; lab, determined in the
laboratory).

Table 1. Regression parameters of crude protein fractions concentration A, B1l, B2,
B3, and C.

N° Crude protein fractions equations Rz RMSE
1 A=-0.01+0.37 x CP + 0.12 x Ash - 117.50 x (Lig/ADF) 65.1 10.9
2 B1=135+0.02xCP 10.1 3.3
3 B2=824+0.21xCP-0.13xAsh-0.11 x NDF /7.5 10.9
4 B3=0.41+0.38xCP+0.14 x Lig - 0.15 x Ash /1.6 7.5
5 B3=-165.60 + 0.38 x NDF - 175.50 x (Lig/CP) + 474.90 x (Lig/ADF) 76.0 12.4

6 C=4.63+0.30 x Lignin - 11.20 x (Lignin/CP) 58.8 6.3

CP, crude protein; Lig, Lignin; NDF, neutral detergent fiber; ADF, acid detergent fiber; RMSE, root mean square error

(g/kg dry matter)
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Figure 3. Concordance correlation coefficient (CCC), Pearson coefficient (p) and
bias correction factor (Cb) of model 1, 2 and 3 on the prediction of rumen
undegraded crude protein using Kirchhof equation.
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Figure 4. Concordance correlation coefficient (CCC), Pearson coefficient (p) and
bias correction factor (Cb) of model 1, 2 and 3 on the prediction of utilizable crude
protein using Zhao and Cao equation.

Conclusion

Concentration of CP fractions A, B2, and B3 can be predicted from CP and fiber concentration in tropical forages; however, analysis of

fractions B1 and/or C appears to be necessary.
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