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The Use of Palm Kernel Cake as Energy Source Substitution for Ground Corn

in Southern Indigenous Cattle Diet
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Abstract

This study aimed to investigate the use of palm kernel cake (PKC) as energy source substitution
for ground corn (GC) in southern indigenous cattle diet. Five rumen-fistulated bulls, with average live
weight of 317+21 kg were randomly assigned, according to a 5x5 Latin Squares Design, to receive five
diets containing different levels of PKC (0, 25, 50, 75 and 100%) substitution for GC. Plicatulum hay
was offered ad libitum. Based on this experiment, the amount of roughage intake was linearly increased
while the amount of concentrate intake and total dry matter (DM) intake were linearly decreased as a
result from an increase in level of PKC substitution for GC in the diet. Cattle fed with concentrate
containing 0, 25 and 50% PKC substitution for GC had similar concentrate intake (P>0.05) and the
values were higher than those of cattle fed with concentrate containing 50, 75 and 100% PKC substitution
for GC. Digestibility coefficient of DM, organic matter (OM), crude protein (CP), total digestible nutrient
(TDN) and metabolizable energy (ME) of cattle fed with concentrate containing 0, 25 and 50% PKC
substitution for GC were also similar (P>0.05), while in the cattle fed with concentrate containing 50, 75
and 100% PKC substitution for GC there was a lower DM digestibility, digestible OM intake, digestible
CP intake and ME than in those which had 0% PKC substitution for GC (P<0.05). Furthermore, NH,-N
concentration, total volatile fatty acid and total protozoa population in rumen fluid of cattle fed with
concentrate containing 100% PKC substitution for GC were higher than those of 0% PKC substitution for
GC group (P<0.05). However, there were no significant differences (P>0.05) among treatments regarding
nitrogen (N) balance; ruminal fluid pH, the amount of acetic, propionic and butyric acid in rumen fluid,
bacterial population and fungal zoospores in rumen fluid; and blood glucose (P>0.05). Furthermore, the
amount of ruminal microbial N supply and the efficiency of microbial N supply in the rumen were not
significantly different among treatments. In conclusion, the level of PKC substitution for GC in
concentrate for indigenous cattle fed with plicatulum hay should be optimized at 50%. This level had no

adverse effects on nutrient utilization, rumen fermentation process and rumen ecology.
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TDN =DCP + DCF + DNFE + (2.25 x DEE)
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(% Y
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0.75

=(Y -0.385 BW 7)/0.85 (Chen and Gomes, 1995)
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J A 1 Y a A a L= Y
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[ d [ [
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Xx70 =0.727x X (Chen and Gomes, 1995)
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U £

(] Y Aa A a A A 1w
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= _MN (g/day) x 1000 (g) (Chen and Gomes, 1995)
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A o o a ~
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DOMR = m3deg ldvesdunioing luveuraininnszmizgmu (A lansu i)

=DOMI x 0.65 (ARC, 1990)
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008711450 Rlansw/Su)



18

a d J = Y a wAa
6. M3 uANzHienszneumanillurie sl fiams
a 4 o =1 9 Y 9 Y 1 @ Y a A v
M3AnTIzHoAlsENeUMUATIvEIHE A 811159U tazya laun Jaguie dunsedag

v 4 a, o [ a 4

Tsausan Tusiusu welesin nazidh 1ae33 Proximate Analysis (AOAC, 1990) dM5UMIATIEN
o d a a A =Y
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Level of PKC substitution for GC (%)

Composition” Plicatulum hay

0 25 50 75 100
DM 93.32 94.22 94.24 94.60 95.15 94.27
oM 92.38 96.29 95.54 95.04 94.30 93.40
cp 2.04 14.67 15.08 14.63 15.06 16.31
EE 0.43 2.44 3.02 4.02 4.93 6.36
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CF 34.03 1.85 4.07 6.39 8.93 11.07
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NDF 80.60 19.26 32.16 46.09 59.49 59.04
ADF 52.42 3.34 10.21 16.72 24.53 31.48
ADL 7.14 127 2.49 4.70 6.72 9.21

"DM: dry matter; OM: organic matter; CP: crude protein; EE: ether extract; CF: crude fiber; NFE: Nitrogen free extract; NSC:
Non structural carbohydrate; NDF: neutral detergent fiber; ADF: acid detergent fiber; ADL: acid detergent lignin
"Estimated NFE = 100 — (CP + CF + EE + Ash)

“Estimated NSC = 100- (CP + EE + Ash + NDF)
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Level of PKC substitution for GC (%) Contrast P-value"
Attribute SEM
0 25 50 75 100 L Q

Plicatulum hay

Kkeg/d 1.63 1.81 1.98 2.17 2.61 0.22 0.0045 0.5200

%BW 045" 0.51" 0.55" 0.60" 0.72° 0.06 0.0038 0.4969

g/kgBW"" 19.74" 22.00° 23.82" 26.12"  31.54" 2.58 0.0037 0.4906
Concentrate

keg/d 5.33" 4.93" 4.50" 347 291" 0.34 0.0001 0.4761

%BW 1.49° 1.38" 1.25" 0.96" 0.80° 0.07 0.0001 0.3667

g/kgBW'™ 64.70° 59.85" 54.32° 41.94" 35.04" 3.34 0.0001 0.3942
Total

keg/d 6.95 6.73 6.48 5.63 5.52 0.44 0.0122 0.8252

%BW 1.94° 1.88" 1.80" 1.56" 1.53" 0.09 0.0012 0.7857

g/kgBW"" 84.40" 81.83"  78.16" 68.04" 66.61" 4.33 0.0024 0.7999
OMI, kg/d 6.63 6.37 6.10 5.27 5.12 0.42 0.0063 0.8209
CPI, kg/d 0.81" 0.78 0.68" 0.56" 0.55" 0.05 0.0004 0.9526
NDFI, kg/d 2.50° 3.14" 3.91" 448 4.09' 0.29 0.0001 0.0527
ADFI, kg/d 1.03° 1.44% 1.78" 1.97" 231" 0.15 0.0001 0.6318
Weight gain at 21 d, kg 6.60 9.00 10.20 7.80 6.00 3.62 0.8366 0.3889
BW change, kg/d 0.33 0.45 0.51 0.39 0.30 0.18 0.8366 0.3889
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Level of PKC substitution for GC (%) Contrast P-value”
Attribute SEM
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Apparent digestibility, %
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Estimated energy intakey, Mcal/d
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L= linear, Q = quadratic

“TDN = DCP + DCF + DNFE + (DEE x 2.25)

1 kg DOM = 3.8 McalME/kg (Kearl, 1982)

“*Within rows not sharing a common superscripts are significantly different (P<0.05).

SEM = Standard error of the mean (n = 5)
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Level of PKC substitution for GC (%) Contrast P-value”
Attribute SEM
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L= linear, Q = quadratic
“'Within rows not sharing a common superscripts are significantly different (P<0.05).

SEM = Standard error of the mean (n = 5)
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Level of PKC substitution for GC (%) Contrast P-value”
Attribute SEM
0 25 50 75 100 L Q

Temperature, °C

0 h-post feeding 39.40 39.00 39.20 39.00 39.00 0.15 0.1074 0.4815

4 39.20 39.20 39.00 39.00 39.00 0.13 0.1649 0.6873

mean 39.30 39.10 39.10 39.00 39.00 0.12 0.0773 0.5039
Ruminal pH

0 h-post feeding 6.62 6.80 6.95 6.96 6.99 0.12 0.0261 0.3253

4 6.53" 6.55" 6.78" 6.86" 6.89° 0.09 0.0030 0.6841

mean 6.58 6.68 6.87 6.92 6.94 0.10 0.0069 0.4392
NH,-N, mg/dl

0 h-post feeding 12.86" 15.72° 10.29" 9.711" 8.29" 1.68 0.0115 0.5627

4 12.86" 11.43" 8.57" 8.28" 5.72° 1.16 0.0002 0.9463

mean 12.86" 13.57" 9.43" 9.00" 7.00° 1.26 0.0009 0.7214
Total VFA, mmol/L

0 h-post feeding 75.43 69.58 59.24 57.32 58.78 4.85 0.0090 0.2220

4 80.81° 69.79"  61.28 57.66" 58.92" 5.38 0.0047 0.1629

mean 78.13" 69.69"  60.26" 57.49" 58.85" 4.68 0.0035 0.1536
Acetate (C,) (%o total VFA)

0 h-post feeding 70.54 70.09 70.21 70.53 72.61 1.18 0.2360 0.2494

4 71.36 69.37 70.99 71.46 72.94 0.90 0.0836 0.1046

mean 70.95 69.73 70.60 70.99 72.77 0.97 0.1285 0.1477
Propionate (C,) (% total VFA)

0 h-post feeding 15.07 15.71 15.60 15.33 14.55 0.55 0.4255 0.1658

4 15.18 16.99 15.59 15.63 14.96 0.64 0.4053 0.1557

mean 15.13 16.35 15.60 15.50 14.76 0.52 0.3526 0.1137
Butyrate (C,) (% total VFA)

0 h-post feeding 14.39 14.20 14.18 14.15 12.84 0.90 0.2859 0.5132

4 13.46 13.63 13.42 12.86 12.10 0.59 0.0777 0.3321

mean 13.93 13.92 13.80 13.50 12.47 0.72 0.1659 0.4233
C,:C, ratio

0 h-post feeding 4.68 4.51 4.57 4.62 5.05 0.21 0.2249 0.1527

4 4.74 4.17 4.59 4.59 4.91 0.23 0.3030 0.1264

mean 47 4.34 458 4.61 4.98 0.20 0.2179 0.1075

L= linear, Q = quadratic
““Within rows not sharing a common superscripts are significantly different (P<0.05).

SEM = Standard error of the mean (n = 5)
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Level of PKC substitution for GC (%) Contrast P-value"
Attribute SEM
0 25 50 75 100 L Q

Pack cell volumn, PCV (%)

0 h-post feeding 32.20 32.00 33.40 32.60 33.80 1.20 0.3315 0.8954

4 32.20 32.20 33.80 31.40 33.00 0.97 0.7977 0.8284

mean 32.20 32.10 33.60 32.00 33.40 1.04 0.4949 0.9798
Blood urea nitrogen, BUN (mg/dl)

0 h-post feeding 15.62" 14.73° 13.88" 10.05" 9.94" 1.18 0.0006 0.7539

4 15.25" 14.62"  1336"  11.06°  10.07° 1.22 0.0024 0.7032

mean 15.43" 14.68" 13.62" 10.56" 10.01° 1.02 0.0003 0.6836
Glucose (mg/dl)

0 h-post feeding 62.32 60.74 61.92 61.96 59.40 2.06 0.4874 0.6922

4 61.54 60.36 58.94 61.76 61.26 1.48 0.8602 0.3282

mean 61.93 60.55 60.43 61.86 60.33 1.89 0.6726 0.8129

L= linear, Q = quadratic
““Within rows not sharing a common superscripts are significantly different (P<0.05).

SEM = Standard error of the mean (n = 5)
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Level of PKC substitution for GC (%) Contrast P-value”
Attribute SEM
0 25 50 75 100 L Q

Bacteria (xlowcell/ml)

0 h-post feeding 7.00 5.83 6.95 6.48 5.41 1.327 0.5563 0.7832

4 6.11 7.11 4.63 521 3.7 1.094 0.0707 0.6429

mean 6.55 6.47 5.79 5.84 4.56 0.944 0.1417 0.6435
Protozoa (x106cell/ml)

Holotrich protozoa

0 h-post feeding 1.66" 1.78" 1.19" 0.74" 0.46° 0.193 0.0001 0.3733

4 176" 2.19° 1.10" 0.91° 0.67° 0.250 0.0005 0.6447

mean 171" 1.99" 1.15" 0.83° 0.57° 0.188 0.0001 0.4453

Entodiniomorphs protozoa

0 h-post feeding 0.50 0.69 0.60 0.23 0.24 0.129 0.0290 0.2040

4 0.47 0.69 0.33 0.30 0.24 0.121 0.0413 0.6187

mean 0.49 0.69 0.47 0.27 0.24 0.107 0.0156 0.2904
Total protozoa

0 h-post feeding 2.16" 2.47" 1.79" 0.970" 0.70" 0.220 0.0001 0.1341

4 2.23" 2.88" 1.43" 1.21° 0.91° 0.311 0.0005 0.5725

mean 2.20" 2.68" 1.61" 1.09 0.81° 0.230 0.0001 0.2704
Fungal zoospores (x105cell/ml)

0 h-post feeding 2.55 4.95 3.28 3.78 2.86 1.153 0.8820 0.3156

4 1.94 4.45 1.82 2.59 2.60 1.056 0.8736 0.6910

mean 2.25 4.70 2.55 3.19 2.73 1.078 0.8743 0.4624

L= linear, Q = quadratic.
“'Within rows not sharing a common superscripts are significantly different (P<0.05)

SEM = Standard error of the mean (n = 5)
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Level of PKC substitution for GC (%) Contrast P-value"
Attribute SEM
0 25 50 75 100 L Q

Purine (mmol/d)

Urinary purine excretion” 104.98 95.88 99.98 100.61 84.06 11.36 0.3167 0.6711
Intestinal purine absorptions/ 91.89 81.12 85.82 86.64 67.04 13.47 0.3151 0.6749
Digestible organic matter in the 3.00° 2.86" 259" 218" 2.02° 0.18 0.0002 0.7638
rumen (DOMR) ¥ (kg/d)
Microbial nitrogen supply 5/(gN/d) 66.80 58.97 62.39 62.99 48.74 9.73 0.3151 0.6748
Efficiency of microbial nitrogen 22.38 21.63 24.12 27.49 23.81 4.26 0.5259 0.7582

supply’ (gN/kgDOMR)

L= linear, Q = quadratic

“'Within rows not sharing a common superscripts are significantly different (P<0.05).
SEM = Standard error of the mean (n = 5)

2/(Allantoin+Uric acid (mmol/l)) x urine volume (I/d)

¥ (Urinary purine excretion (mmol/d) /0.85)-(0.385 x BWMS)

Y Digestible organic matter intake (kg/d) x 0.65

¥ Intestinal purine absorption (mmol/d) x 0.727

* Microbial nitrogen supply (g/d) / Digestible organic matter in the rumen (kg/d)
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