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Variation in Energy and Nutrient Composition of Oilseed Meals
from Different Countries

Ah Reum Son'
Assistant Professor, Department of Bio-Animal Care, Jangan University, Hwaseong 18331, Republic of Korea

ABSTRACT This study was conducted to investigate the variation in nutrient composition of oilseed meals and to develop
prediction equations for amino acid concentrations. Energy and nutrient contents were determined in a total of 1,380 feed
ingredient samples including copra byproducts, corn distillers, dried grains with solubles, palm kernel byproducts, and soybean
meal. The ingredient samples were imported to the Republic of Korea between 2006 and 2015. Data were analyzed using
the MIXED procedure of SAS. The regression procedure of SAS was used to generate the prediction equation for the lysine
concentration using the crude protein (CP) concentration as an independent variable. The concentrations of moisture, gross
energy, CP, ether extract, crude fiber, ash, calcium, phosphorus, lysine, methionine, cysteine, and threonine in tested oilseed
meals differed (£<0.05) depending on producing countries. The prediction equations for amino acid concentrations (% as-is
basis) in the oilseed meals are: lysine = —1.08 + 0.080 x CP (root mean square error = 0.244, R*> = 0.924, and P<0.001);
threonine = —0.297 + 0.044 x CP (root mean square error = 0.099, R* = 0.958, and P<0.001). In conclusion, energy and
nutrient compositions vary in the oilseed meals depending on the producing countries. Moreover, the crude protein
concentration can be used as a suitable independent variable for estimating lysine and threonine concentrations in the oilseed

meals.

(Key words: crude protein, feed ingredient, origin, prediction equation, variability)
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Table 1. Gross energy (GE, kcal/kg) and nutrient composition (%) of copra expellers from different countries (as-is basis)
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Moisture pcrgltl:; el;:(ttlrl;:; (;rs:: Ash GE  Calcium ;i(ﬁl_s Lysine 1\:;;}11: Cysteine z]r:irri-:
Indonesia
n 39 36 38 45 36 26 36 36 24 24 24 24
Mean 8.16 21.38 10.72 13.03 6.31 4,540 0.10 0.54 0.39 0.34 0.37 0.58
Ccv 26.29 3.88 22.68 23.08 5.09 5.52 20.39 9.09 23.90 85.37 129.75 9.02
Philippines
n 119 121 125 125 121 82 120 121 81 81 81 81
Mean 8.79 20.63 8.78 12.12 6.02 4,343 0.10 0.56 0.38 0.25 0.26 0.56
Ccv 27.06 4.35 11.50 14.92 6.66 4.81 34.35 9.29 22.50 39.26 14.51 10.61
SEM 0.30 0.12 0.19 0.27 0.05 35 0.004 0.01 0.01 0.03 0.04 0.01
P-value 0.148  <0.001 <0.001 0.018 <0.001 <0.001 0.764 0.107 0.453 0.031 0.043 0.043
CV, coefficient of variation; SEM, standard error of the mean.
Table 2. Gross energy (GE, kcal/kg) and nutrient composition (%) of copra meal from different countries (as-is basis)
Moisture p(rjgtl:ii eittlrlae(r:t Cﬁr];l:re Ash GE Calcium ;:;(;i-s Lysine Methi- Cysteine OTI}II;;
Indonesia
n 171 171 171 171 171 124 171 171 109 109 109 109
Mean 10.98 21.73 2.37 12.46 6.54 4,033 0.12 0.56 0.37 0.24 0.28 0.59
Ccv 11.94 4.47 49.91 20.44 6.25 6.14 70.84 13.10 29.87 30.98 17.18 13.17
Philippines
n 184 184 185 184 184 145 184 184 132 132 132 132
Mean 10.68 20.98 3.24 11.40 6.69 4,082 0.10 0.56 0.40 0.23 0.27 0.58
()Y 13.17 3.35 35.63 13.94 8.71 5.06 29.11 11.53 22.73 17.41 12.37 12.82
SEM 0.10 0.06 0.09 0.16 0.04 20 0.005 0.01 0.01 0.01 0.004 0.01
P-value 0.038 <0.001 <0.001 <0.001 0.005 0.076 0.016 0.349 0.025 0.344 0.118 0.375

CV, coefficient of variation; SEM, standard error of the mean.
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Table 3. Gross energy (GE, kcal/kg) and nutrient composition (%) of corn distillers dried grains with solubles from different countries

(as-is basis)

Moisture pcrz:[l:; elj:rl:cr:t Cﬁr;lie Ash GE  Calcium ;1}2);-3 Lysine 1\:;:11: Cysteine z:irri-:
China
n 18 18 18 16 18 18 18 18 18 18 18 18
Mean 12.54 28.78 6.00 8.20 5.37 4,564 0.08 0.77 0.82 0.75 0.51 0.99
Cv 5.77 2.14 19.71 12.48 18.87 0.71 29.52 9.33 24.60 29.26 10.96 7.27
USA
n 13 13 13 13 13 13 13 13 13 13 13 13
Mean 12.32 26.45 11.65 7.17 4.44 4,753 0.03 0.75 0.77 0.74 0.50 0.97
CV 14.41 6.45 16.98 6.92 14.00 2.32 30.84 11.09 7.32 18.75 45.20 7.01
SEM 0.33 0.31 0.40 0.22 0.22 19 0.01 0.02 0.04 0.05 0.04 0.02
P-value 0.644  <0.001 <0.001  0.003 0.006  <0.001 <0.001  0.630 0.358 0.886 0.862 0.311

CV, coefficient of variation; SEM, standard error of the mean.

Table 4. Gross energy (GE, kcal/kg) and nutrient composition (%) of palm kernel expellers from different countries (as-is basis)

Moisture ;:::; eilrl:zt Cffl;l:re Ash GE Calcium ;11:;?1-5 Lysine 1\:;;1:: Cysteine Zr}:ir;
Indonesia
n 288 290 289 289 289 218 289 289 186 186 186 186
Mean 9.22 14.87 8.40 15.86 4.25 4,551 0.39 0.55 0.32 0.26 0.18 0.41
CcvV 17.88 5.18 14.20 12.24 12.12 4.86 23.62 11.55 23.01 21.52 27.08 17.79
Malaysia
n 273 273 273 272 273 207 273 273 166 164 166 166
Mean 8.18 15.77 7.81 15.03 4.56 4,513 0.42 0.60 0.35 0.25 0.19 0.43
Cv 20.76 4.54 14.26 13.79 17.08 3.72 23.00 9.60 28.54 18.53 90.05 11.03
SEM 0.10 0.04 0.07 0.12 0.04 14 0.01 0.004 0.01 0.004 0.01 0.005
P-value <0.001 <0.001 <0.001 <0.001 <0.001 0.048 0.003  <0.001  0.005 0.613 0.242 0.021

CV, coefficient of variation; SEM, standard error of the mean.
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Table 5. Gross energy (GE, kcal/kg) and nutrient composition (%) of palm kernel meal from different countries (as-is basis)

Moisture ;igl::; ei}rl;(r:t %rs:re Ash GE Calcium ;ﬁﬁi—s Lysine I\:I?itlli- Cysteine Ztlllirli:

Indonesia

n 21 21 22 21 21 14 21 21 13 13 13 13

Mean 9.92 15.12 5.49 16.03 4.12 4,378 0.41 0.57 0.30 0.26 0.18 0.40

Cv 16.64 5.54 8.88 20.92 7.68 1.86 29.55 6.22 15.02 14.90 12.29 10.20
Malaysia

n 61 61 63 61 61 40 61 61 34 34 34 34

Mean 9.62 15.95 5.32 14.58 4.62 4,353 0.45 0.62 0.28 0.24 0.18 0.41

Ccv 13.58 3.97 8.16 13.71 11.14 4.59 22.46 11.15 29.06 22.88 21.77 10.93
SEM 0.25 0.12 0.08 0.43 0.08 39 0.02 0.01 0.02 0.01 0.01 0.01
P-value 0.398  <0.001 0.124 0.020  <0.001 0.655 0.096 0.004 0.335 0.160 0.495 0.612
CV, coefficient of variation; SEM, standard error of the mean.
Table 6. Gross energy (GE, kcal/kg) and nutrient composition (%) of soybean meal from different countries (as-is basis)

Moisture pcr;l:; e];:(t}rl:zt (;,lr;l:re Ash GE Calcium ;:zﬁl_s Lysine Methi- Cysteine z:irrfé

Argentina

n 11 11 11 11 11 2 3 3 10 10 10 10

Mean 11.61 45.17 1.24 3.94 6.02 4,400 0.30 0.64 2.79 0.59 0.61 1.78

Ccv 7.85 1.44 40.47 9.16 7.34 3.76 14.53 0.90 5.80 6.79 5.99 3.79
China

n 65 65 65 65 65 39 43 43 61 61 61 61

Mean 12.40 4520 1.15 5.27 591 4,128 0.29 0.62 2.72 0.55 0.61 1.74

Cv 3.87 2.26 30.06 17.04 4.48 3.04 14.81 12.31 7.55 11.49 7.77 7.52
India

n 83 87 82 83 82 67 77 77 70 70 70 70

Mean 11.76 46.00 1.05 6.40 742 4,192 0.47 0.54 2.70 0.54 0.60 1.73

Ccv 6.18 1.73 32.46 10.80 10.48 3.00 23.30 16.51 8.15 14.12 10.95 10.08
USA

n 12 12 12 12 12 4 4 4 12 12 12 12

Mean 11.88 46.17 1.19 3.95 6.20 4,223 0.36 0.66 2.86 0.65 0.64 1.83

()Y 3.23 1.82 35.29 1591 3.05 0.76 27.71 495 2.66 6.25 7.11 2.92
SEM 0.14 0.20 0.08 0.17 0.13 55 0.04 0.03 0.05 0.02 0.01 0.03
P-value < 0.001 < 0.001 0.154 < 0.001 < 0.001 0.004 < 0.001 < 0.001 0.088 < 0.001 0.068 0.168

CV, coefficient of variation; SEM, standard error of the mean.
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Table 7. Correlation coefficients between crude protein concentration and amino acid concentrations in oilseed meals (as-is basis)

Correlation coefficient (r)

Item
Lysine Methionine Cysteine Threonine
Crude protein 0.96" 0.71" 0.78" 0.98"
Lysine - 0.70" 0.74" 0.98"
Methionine - 0.80° 0.73°
Cysteine - 0.77
* P<0.001.
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Fig. 1.

Dietary crude protein concentration, % as-is

Prediction equations for (a) lysine, (b) methionine, (c) cysteine, and (d) threonine in oilseed meals (n=928).
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Fig. 1. Continued.
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