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Table 1. Effect of screen mesh on moisture and crude protein

Screen Moisture Crude protein *

mesh Mean SD RSD ° Mean SD RSD °
0.5 mm 12.14 % ® 0.01 0.09 17.26 % ° 0.12 0.70
0.75 mm 12.40 % " 0.02 0.18 16.98 % " 0.16 0.94
1.0 mm 12.54 % © 0.06 0.47 16.96 % " 0.17 1.00

A Crude protein was determined by Combustion method.
® RSD = SD/Mean*100.

2PC Means within the same row with different superscripts differ significantly (P<0.01).
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Table 2. Comparison of crude protein determined by combustion method and Kjeldahl method

No. of Combustion Kjeldahl Difference between
Feeds Sarﬁples Method (C), % Method (K) two method (C-K)
Mean Sr Mean Sr Mean Min Max SD P
Feed ingredients
Corn, ground 30 7.78 0.05 7.61 0.06 0.17 0.01 0.37 0.13 0.000
Soybean meal 30 42.48 0.16 42.25 0.16 0.23 0.01 0.77 0.39 0.003
Fish meal 30 64.16 0.22 63.98 0.21 0.18 0.01 0.86 0.06 0.036
Whey, dried 9 11.61 0.11 11.29 0.06 0.32 0.28 0.64 0.30 0.013
Skim milk, dried 10 30.77 0.14 30.55 0.24 0.22 0.17 0.82 0.48 0.189
Wheat bran 21 16.85 0.12 16.43 0.06 0.42 0.03 0.80 0.25 0.000
Alfalfa 17 16.96 0.17 16.52 0.13 0.43 0.00 1.00 0.42 0.001
Meat & bone meal 9 50.41 0.30 49.90 0.19 0.52 0.02 1.29 0.43 0.007
Feather meal 7 88.49 0.22 88.10 0.12 0.39 050 1.15 0.69 0.186
Shrimp shell meal 7 34.74 0.16 33.71 0.08 1.03 0.62 1.55 0.37 0.000
Mixed feeds
CP 10~20% 30 17.21 0.17 17.05 0.15 0.17 0.06 0.51 0.29 0.004
CP 20~30% 30 23.38 0.17 23.03 0.10 0.36 0.04 1.14 0.33 0.000
CP 30~50% 21 43.95 0.19 43.27 0.17 0.68 0.25 1.63 0.36 0.000

Sr: Standard deviation between sample replication.
SD: Standard deviation of difference between two methods.
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Table 3. Analysis value of reference matter by different analysis method

Reference Kjeldahl method Combustion method Theoretical
matter  Replicate Analysisvalue SD  Replicate Analysisvalue  SD value

Lysine-HCI 8 15.17 0.10 10 15.33 0.02 <0.01 15.34

Tryptophan 8 13.43 0.05 10 13.74 0.03 <0.01 13.72
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Table 4. The difference of linear regression of crude protein content between Combustion (C) and
Kjeldahl method (K) (in feed kinds)

Iltem No. of samples Regression equation R?
Feed ingredients
Corn, ground 30 C=0.8762K + 1.1107 0.8772
Soybean meal 30 C=0.9817K + 1.0065 0.9903
Fish meal 30 C =1.0196K + 1.0715 0.9917
Whey, dried 9 C =0.9744K + 0.6100 0.9292
Skim milk, dried 10 C =0.9423K +1.9793 0.9864
Wheat bran 21 C =0.9939K + 0.5240 0.9289
Alfalfa 17 C=1.0943K + 1.1242 0.9690
Meat & bone meal 9 C =1.0004K + 0.5001 0.9404
Feather meal 7 C =0.8900K + 10.0792 0.9896
Shrimp shell meal 7 C=0.9798K +1.7131 0.9963
Mixed feeds
CP 10%~20% 30 C =0.9784K + 0.5342 0.9746
CP 20%~30% 30 C =0.9652K + 1.1579 0.9866

CP 30%~50% 30 C=0.9767K + 1.6930 0.9959




26 FINGHAR TG Rk S PR R Srp 1T /—r Iﬁ[

A5 N (C) THUGE (K) R TSI RIS AT (S T B
Table 5. The linear regression of crude protein by combustion (C) and Kjeldahl method (K)

Crude protein (%) No. of samples Regression equation R®
Under 10% 31 C =0.9698 K + 0.4060 0.9254
10% - 20 % 75 C =0.9924 K +0.4272 0.9775
20% - 30 % 34 C =1.0048 K + 0.3409 0.9792
30% - 40 % 25 C =1.0156 K- 0.1025 0.9671
40% - 50 % 44 C =0.9962 K + 0.5977 0.9758

Over 50% 42 C =1.0021 K +0.1079 0.9981
Total 251 C =1.0006 K +0.3135 0.9996
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Abstract

A total of 251 feed samples containing 81 mixed feeds and 170 ingredient feeds such as corn, soybean
meal and fish meal, etc. were used to evaluate the difference between the combustion method and Kjeldahl
method for crude protein analysis. The results showed that the values of crude protein in feeds analyzed
by the combustion method were higher than that of Kjeldahl method. The standard errors of replication
(Sr) were a little lower in Kjeldahl method than that of the combustion method. Comparing to nitrogen in
the standard reference material, the combustion method was better than the Kjeldahl method. The results of
the primary regression test showed that the R? of shrimp shell meal was the highest (0.9963) and that of the
corn was the lowest (0.8772). Regression coefficient of 251 samples was 1.0006, and R* = 0.9996,
suggesting a high correlation between the two methods. The difference between the regression
coefficients was about 0.3% and the regression equation might be various depending on the test materials.

Key words: Crude protein, Combustion method, Kjeldahl method, Feeds.
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