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Effect of palm kernel meal level on productive performance and carcass quality of
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ABSTRACT: The aims of this study was to determine the effect of feeding different levels of palm kernel meal
(PKM) on productive performance and carcass quality of Dang Surathani chickens. Four hundred, 1-day old Dang
Surathani chicks were randomly divided into five dietary treatments. Each treatment consisted of five
replications with 16 birds each in a completely randomized design. The five dietary treatments were 0%
(control), 10, 20, 30 and 40% of PKM, respectively. The experiment was conducted for 16 weeks. The results of
the study showed that chickens fed a diet containing PKM at different levels did not have significantly different
feed intake and mortality rates (P>0.05). While chickens fed a diet containing PKM at 10 and 20% had significantly



higher body weight at 16 weeks of age, weight gain, and average daily gain than chickens fed a diet containing
PKM at 40% (P<0.05), but were not significantly different from the control group (P>0.05). In addition, the feed
conversion ratio, feed cost per kilogram

of weight gain, protein efficiency ratio and energy efficiency ratio of chickens fed a diet containing PKM at 10
and 20% were not significantly different from the control group (P>0.05). According to carcass quality, the
percentages of hot carcass, eviscerated carcass, giblets, gizzard, abdominal fat, breast, fillet, breast & fillet, thigh,
drumstick, wing, back and bone of the chickens fed a diet containing PKM at different levels were not statistically
different (P>0.05). Therefore, the use of PKM in the diet of Dang Surathani chickens in the period 0-16 week of
age can be used up to 20% without affecting the productive performance and carcass quality.

Keywords: palm kernel meal; productive performance; carcass quality; Dang Surathani chickens

* Corresponding author: praphot.m@rmutsv.ac.th
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Table 1 Compositions of the experimental diets for Dang Surathani chickens in the period 0-4 week of age (as-fed

basis)
Level of PKM
Ingredients
0% 10% 20% 30% 40%
Palm kernel meal - 10.000 20.000 30.000 40.000
Corn 53.375 42.444 31.509 20.561 9.579
Soybean meal, 44% CP 27.487 26.080 24.680 23.278 21.900
Palm oil 2.125 4.390 6.650 8.920 11.200
Full-fat soybean 6.000 6.000 6.000 6.000 6.000
Meat meal, 50% CP 8.000 8.000 8.000 8.000 8.000
Calcium carbonate, CaCO, 0.900 0.900 0.900 0.900 0.900
Mono-calcium Phosphate, P21 0.700 0.700 0.700 0.700 0.700
DL-methionine 0.332 0.381 0.422 0.473 0.514
L-lysine 0.090 0.115 0.150 0.180 0.220
L-threonine 0.091 0.090 0.089 0.088 0.087
Salt 0.400 0.400 0.400 0.400 0.400
Premix’ 0.500 0.500 0.500 0.500 0.500

Total 100.000 100.000 100.000 100.000 100.000




Calculated composition (%)

Crude protein 22.00 22.00 22.00 22.00 22.00
ME (kcal/Kg) 3,000 3,000 3,000 3,000 3,000
Calcium 1.06 1.08 1.10 1.12 1.14
Available Phosphorus 0.53 0.52 0.51 0.50 0.48
Digestible Methionine 0.63 0.68 0.71 0.76 0.79
Digestible Methionine + Cysteine 0.90 0.90 0.90 0.90 0.90
Digestible Lysine 1.10 1.10 1.10 1.10 1.10
Digestible Tryptophan 0.24 0.23 0.22 0.21 0.20
Digestible Threonine 0.80 0.80 0.80 0.80 0.80
Crude fiber 3.33 4.42 551 6.60 7.69
Price, Baht/kg 15.32 15.26 15.19 15.14 15.08
Analyzed composition, %
DM 88.96 89.66 90.34 91.03 91.71
Ccp 22.08 22.09 22.11 22.13 22.14

Premix (0.5%) provided the following (per kg of diet): vitamin A, 15,000 IU; vitamin Ds, 3,000 IU; vitamin E, 25 IU; vitamin Kz, 5 mg;
vitamin By, 2 mg; vitamin B,, 7 mg; vitamin Bg, 4 mg; vitamin By, 25 mg; pantothenic acid, 11.04 mg; nicotinic acid, 35 mg; folic

acid, 1 mg; biotin, 15 pg; choline chloride, 250 mg; Cu, 1.6 mg; Mn, 60 mg; Zn, 45 mg; Fe, 80 mg; I, 0.4 mg; Se, 0.15 me.

Table 2 Compositions of the experimental diets for Dang Surathani chickens in the period  4-8 weeks of age

(as-fed basis)

Level of PKM

Ingredients
0% 10% 20% 30% 40%
Palm kernel meal - 10.000 20.000 30.000 40.000
Corn 59.412 48.444 37.508 26.560 15.618
Soybean meal, 44% CP 25.320 23.930 22.530 21.128 19.730
Palm oil 2.115 4.390 6.650 8.920 11.190
Full-fat soybean 4.500 4.500 4.500 4.500 4.500
Meat meal, 50% CP 6.000 6.000 6.000 6.000 6.000
Calcium carbonate, CaCO4 0.930 0.930 0.930 0.930 0.930
Mono-calcium Phosphate, P21 0.430 0.430 0.430 0.430 0.430
DL-methionine 0.192 0.241 0.282 0.333 0.374
L-lysine 0.100 0.135 0.170 0.200 0.230
L-threonine 0.101 0.100 0.100 0.099 0.098
Salt 0.400 0.400 0.400 0.400 0.400

Premix' 0.500 0.500 0.500 0.500 0.500




Total 100.000 100.000 100.000 100.000 100.000

Calculated composition (%)

Crude protein 20.00 20.00 20.00 20.00 20.00
ME (kcal/Kg) 3,050 3,050 3,050 3,050 3,050
Calcium 0.90 0.91 0.93 0.95 0.97
Available Phosphorus 0.40 0.39 0.38 0.37 0.36
Digestible Methionine 0.47 0.52 0.55 0.60 0.63
Digestible Methionine + Cysteine 0.72 0.72 0.72 0.72 0.72
Digestible Lysine 1.00 1.00 1.00 1.00 1.00
Digestible Tryptophan 0.22 0.21 0.19 0.18 0.17
Digestible Threonine 0.74 0.74 0.74 0.74 0.74
Crude fiber 3.21 4.30 5.39 6.47 7.56
Price (Baht/kg) 14.80 14.75 14.68 14.63 14.56

Analyzed composition, %
DM 88.70 89.38 90.07 90.76 91.44

CP 20.11 20.10 20.13 20.14 20.15

Premix (0.5%) provided the following (per kg of diet): vitamin A, 15,000 IU; vitamin Ds, 3,000 IU; vitamin E, 25 1U; vitamin Kz, 5 mg;
vitamin By, 2 mg; vitamin B,, 7 mg; vitamin Bg, 4 mg; vitamin By, 25 mg; pantothenic acid, 11.04 mg; nicotinic acid, 35 mg; folic

acid, 1 mg; biotin, 15 pg; choline chloride, 250 mg; Cu, 1.6 mg; Mn, 60 mg; Zn, 45 mg; Fe, 80 mg; I, 0.4 mg; Se, 0.15 me.

Table 3 Compositions of the experimental diets for Dang Surathani chickens in the period 8-12 week of age

(as-fed basis).

Level of PKM

Ingredients
0% 10% 20% 30% 40%
Palm kernel meal - 10.000 20.000 30.000 40.000
Comn 64.770 53.830 42.870 31.920 20.979
Soybean meal, 44% CP 21.700 20.300 18.900 17.500 16.100
palm oil 2.088 4.355 6.630 8.900 11.170
Full-fat soybean 4.500 4.500 4.500 4.500 4.500
Meat meal, 50% CP 4.250 4.250 4.250 4.250 4.250
Calcium carbonate, CaCO4 1.000 1.000 1.000 1.000 1.000
Mono-calcium Phosphate, P21 0.470 0.470 0.470 0.470 0.470
DL-methionine 0.162 0.201 0.252 0.303 0.344

L-lysine 0.050 0.085 0.120 0.150 0.180



L-threonine 0.110 0.109 0.108 0.107 0.107

Salt 0.400 0.400 0.400 0.400 0.400
Premix’ 0.500 0.500 0.500 0.500 0.500
Total 100.000  100.000  100.000  100.000  100.000

Calculated composition (%)

Crude protein 18.00 18.00 18.00 18.00 18.00
ME (kcal/Kg) 3,100 3,100 3,100 3,100 3,100
Calcium 0.81 0.83 0.85 0.87 0.89
Available Phosphorus 0.35 0.34 0.33 0.32 0.31
Digestible Methionine 0.42 0.45 0.50 0.54 0.58
Digestible Methionine + Cysteine 0.65 0.65 0.65 0.65 0.65
Digestible Lysine 0.85 0.85 0.85 0.85 0.85
Digestible Tryptophan 0.20 0.18 0.17 0.16 0.14
Digestible Threonine 0.68 0.68 0.68 0.68 0.68
Crude fiber 3.05 4.14 5.23 6.32 7.41
Price, Baht/kg 14.48 14.41 14.36 14.31 14.24

Analyzed composition, %
DM 88.59 89.27 89.96 90.65 91.33
CP 18.09 18.10 18.12 18.13 18.14

Premix (0.5%) provided the following (per kg of diet): vitamin A, 15,000 IU; vitamin Ds, 3,000 IU; vitamin E, 25 IU; vitamin Ks, 5 mg;

vitamin By, 2 mg; vitamin B,, 7 mg; vitamin Bg, 4 mg; vitamin By, 25 mg; pantothenic acid, 11.04 mg; nicotinic acid, 35 mg; folic

acid, 1 mg; biotin, 15 pg; choline chloride, 250 mg; Cu, 1.6 mg; Mn, 60 mg; Zn, 45 mg; Fe, 80 mg; I, 0.4 mg; Se, 0.15 mg.

Table 4 Compositions of the experimental diets for Dang Surathani chickens in the period 12-16 week of age

(as-fed basis).

Level of PKM

Ingredients
0% 10% 20% 30% 40%
Palm kernel meal - 10.000 20.000 30.000 40.000
Comn 70.280 59.330 48.392 37.425 26.480
Soybean meal, 44% CP 15.400 14.000 12.600 11.210 9.810
palm oil 1.860 4.127 6.390 8.670 10.940
Full-fat soybean 5.500 5.500 5.500 5.500 5.500

Meat meal, 50% CP 4.000 4.000 4.000 4.000 4.000



Calcium carbonate, CaCO5 1.050 1.050 1.050 1.050 1.050

Mono-calcium Phosphate, P21 0.470 0.470 0.470 0.470 0.470
DL-methionine 0.162 0.211 0.252 0.300 0.346
L-lysine 0.200 0.235 0.270 0.300 0.330
L-threonine 0.178 0.177 0.176 0.175 0.174
Salt 0.400 0.400 0.400 0.400 0.400
Premix’ 0.500 0.500 0.500 0.500 0.500
Total 100.000 100.000 100.000 100.000 100.000

Calculated composition (%)

Crude protein 16.00 16.00 16.00 16.00 16.00
ME (kcal/Kg) 3,150 3,150 3,150 3,150 3,150
Calcium 0.80 0.82 0.84 0.86 0.88
Available Phosphorus 0.33 0.32 0.31 0.30 0.29
Digestible Methionine 0.40 0.44 0.48 0.52 0.56
Digestible Methionine + Cysteine 0.61 0.61 0.61 0.61 0.61
Digestible Lysine 0.85 0.85 0.85 0.85 0.85
Digestible Tryptophan 0.16 0.15 0.14 0.12 0.11
Digestible Threonine 0.68 0.68 0.68 0.68 0.68
Crude fiber 2.79 3.88 4.97 6.06 7.14
Price, Baht/kg 14.39 14.34 14.27 14.22 14.16
Analyzed composition, %
DM 88.30 88.98 89.66 90.35 91.04
cp 16.16 16.18 16.20 16.21 16.24

Premix (0.5%) provided the following (per kg of diet): vitamin A, 15,000 IU; vitamin Ds, 3,000 IU; vitamin E, 25 IU; vitamin Ks, 5 mg;
vitamin By, 2 mg; vitamin By, 7 mg; vitamin Bg, 4 mg; vitamin By, 25 mg; pantothenic acid, 11.04 mg; nicotinic acid, 35 mg; folic

acid, 1 mg; biotin, 15 pg; choline chloride, 250 mg; Cu, 1.6 mg; Mn, 60 mg; Zn, 45 mg; Fe, 80 mg; I, 0.4 mg; Se, 0.15 mg.
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2Ng3 FCR x :90m13 1 Alan3u AuszavEnmnslalusiu (protein efficiency ratio; PER) 91ngns sty
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UiuseAugaidasn (Onwudike, 1986b) tnglugaveny 0-16 dUansitdu dmidndfinves Infildugnsemnsifinin
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\owdaluundusfusedu 0, 10, 20, 30 uaz 40% dAnaAswinfy 1,692.36, 1,698.63, 1,619.31, 1,531.52 uaz
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Msusng 1 ﬁiaﬂ%’maﬂdﬁlﬁ%’uqmmmiﬁﬁmﬂLﬁamé‘m‘[,umémﬁwﬁmsﬁu 0, 10, 20, 30 waz 40% lurieny
0-16 &dUn1% Siduadewindu 51.51, 51.84, 54.19, 56.95 uag 58.77 Umseilandy A&y (Table 7)

é’mswmimamaﬂdﬁlﬁ%’uqmmmsﬁﬁmﬂLﬁamﬁmsluméuﬁ’]ﬁuwﬁu 0, 10, 20, 30 wag 40% lureny 0-4,
4-8 uaz 0-16 §Unsi wu1 lifinnuuandnafumaada (P>0.05) fauanslu Table 5 uay 7 luvuziilutiseny 8-12
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Table 5 Effect of palm kernel meal level on productive performance of Dang Surathani chickens in the period

0-4 and 4-8 week of age.

Level of PKM
Items SEM P-value

0% 10% 20% 30% 40%

0-4 week of age

FI, ¢/bird 52742 55197 56896 57223  591.84 2204 0.3402"
BW 0-wk-old, ¢/bird 36.00 35.75 36.25 35.50 36.00 0.31 0.5009"™
BW 4-wk-old, ¢/bird 29552 307.42°  289.21°  260.23°  260.40° 4.87 <.0001"
BWG, ¢/bird 259.52*°  271.67°  252.96° 22473  224.40° 487 <.0001"
ADG, g¢/bird/day 9.27% 9.70° 9.04° 8.03° 8.02° 0.17 <.0001"
FCR, g of feed/g of BWG 2.03° 2.04° 2.25 2.55° 2.64° 0.10 0.0004"

Feed cost/BWG, Baht/kg 31.14° 31.07° 34.23° 38.59° 39.79° 1.46 0.0006"



Mortality, % 2.50 3.75 1.25 2.50 0.00 1.81 0.6541™

Protein intake, g/bird 116.03 121.43 125.17 125.89 130.20 4.85 0.3404"™
PER, ¢/g 2.24° 2.24° 2.04° 1.79° 1.75° 0.08 0.0003"
ME intake, kcal/bird 1,582.26  1,655.90 1,706.89 1,716.68 1,77551  66.13 0.3402™
EER, % 16.44° 16.45° 14.93° 13.12° 12.81° 0.60 0.0003"

4-8 week of age

FI, g/bird 136120 1,32866 1,373.16 1,383.18 139200 8229 0.9847™
BW 8-wk-old, g/bird 779.10°  787.85°  747.30°  690.82°  666.13°  14.32 <.0001
BWG, g/bird 483.38°  470.08"°  452.00"  427.94>  405.72° 1395 <.0055"
ADG, g/bird/day 1727 16.79*  16.14® 1528 14.49° 0.50 <.0055"
FCR, g of feed/g of BWG 2.84 2.84 3.05 3.25 3.43 0.22 0.2574™
Feed cost/BWG, Baht/kg 42.05 41.86 44.78 47.57 49.97 317 0.3272"™
Mortality, % 2.68 1.25 2.25 2.11 0.00 1.46 0.7156™
Protein intake, g/bird 27224 26573 27463 27664 27840 1646 0.9847™
PER, g/g 1.79 1.78 1.68 1.59 1.48 0.12 0.3746™
ME intake, kcal/bird 4,151.65 4,052.40 4,188.14 421869 4,24559  250.97 0.9847™
EER, % 11.73 11.66 11.00 10.44 9.74 0.79 0.3695™

"s: not significant (P>0.05), * : significantly different (P<<0.05), ** : highly significant different (P<<0.01)
SEM: standard error of means

2 b cMeans within each row with different superscripts are significantly different (P<0.05).

Table 6 Effect of palm kernel meal level on productive performance of Dang Surathani chickens in the period

8-12 and 12-16 week of age.

Level of PKM
Items SEM P-value

0% 10% 20% 30% 40%

8-12 week of age

Fl, g/bird 192797 1,979.57 1,894.37 1,846.15 1,790.75  47.62 0.0900™
BW 12-wk-old, g¢/bird 1,308.94° 1,360.71° 1,283.83° 1,217.15° 1,159.35°  21.87 <.0001"
BWG, g/bird 529.84 57286 53653 51457 49322  19.08 0.0860™
ADG, g/bird/day 18.92 20.46 19.16 18.37 17.62 0.68 0.0856™
FCR, g of feed/g of BWG 3.64 3.46 3.55 3.60 3.71 0.18 0.8891™
Feed cost/BWG, Baht/kg 52.73 49.94 50.94 51.46 52.86 2.57 0.9188™
Mortality, % - - - - - - -

Protein intake, g/bird 347.04 35632 34099 33231 322.34 8.57 0.0901"™

PER, ¢/¢ 1.53 1.61 1.58 1.56 1.55 0.08 0.9705™



ME intake, kcal/bird 597671  6,136.67 587255 5,723.08 555132 147.62 0.0900™
EER, % 8.86 9.34 9.15 9.06 8.98 0.48 0.9671™

12-16 week of age

FI, ¢/bird 2,14223  2,184.17 2,211.89 2,241.06 231899  40.21  0.0583™
BW 16-wk-old, ¢/bird 1,708.57°  1,744.74° 1,661.66™ 1,581.42> 1528.83° 3299  0.0009"
BWG, ¢/bird 419.63  384.03 37783  364.27 369.48  19.87  0.3397™
ADG, ¢/bird/day 14.99 13.71 13.49 13.01 13.19 0.71  0.3399™
FCR, g of feed/g of BWG 5.23 5.70 5.90 6.25 6.28 031  0.1395™
Feed cost/BWG, Baht/kg 42.05 41.86 44.78 47.57 49.97 317 0.3272"
Mortality, % - - - - - - -

Protein intake, g/bird 342.76 349.47 35390 35857 371.04 6.43  0.0583™
PER, g/g 1.23 1.10 1.07 1.02 0.99 0.06  0.0988™
ME intake, kcal/bird 6,748.03  6,880.14 6,967.45 7,059.34  7,304.81 126.66  0.0582"
EER, % 6.26 5.58 5.42 5.17 5.06 0.31  0.0908™

"s: not significant (P>0.05), * : significantly different (P<<0.05), ** : highly significant different (P<<0.01)
SEM: standard error of means

2 b cMeans within each row with different superscripts are significantly different (P<0.05).

Table 7 Effect of palm kemel meal level on productive performance of Dang Surathani chickens in the period 0-16 week of

age.
Level of PKM
ltems SEM P-value
0% 10% 20% 30% 40%

FI, ¢/bird 5958.82  6,044.36 6,04838 6,042.62  6,093.57 11094  0.9389™
BW 0-wk-old, ¢/bird 36.00 35.75 36.25 35.50 36.00 0.31  0.5009™
BW 16-wk-old, g/bird 1,708.57° 1,744.74°  1,661.66™ 1,581.42°° 1,528.83° 3299  0.0009"
1,692.36° 1,698.63"  1,619.31% 1,492.83° 31.93  0.0004"

BWG, g/bird

1,531.52"

ADG, g/bird/day 15.11° 15.17° 14.46™° 1367 13.33° 0.29  0.0004"
FCR, g of feed/g of BWG 3.53° 3.57° 3.74% 3.95° 4.09° 0.11  0.0101
Feed cost/BWG, Baht/kg 51.51°  51.84" 54.19°°  56.95% 58.77° 1.68  0.0233
Mortality, % 5.18 5.00 3.50 4.61 0.00 229  0.4951™
Protein intake, g/bird 1,132.18  1,148.43 1,149.19 1,148.10  1,157.78  21.08  0.9389™
PER, ¢/g 1.50° 1.48° 1.41% 1.34° 1.29° 0.04  0.0112°
ME intake, kcal/bird 18,323.36 18,586.41  18,598.78 18,581.05 18,737.73 341.14  0.9389™

EER, % 9.25° 9.14° 8.72% 8.25° 8.00° 026  0.0097"




ns: not significant (P>0.05), * : significantly different (P<<0.05), ** : highly significant different (P<<0.01)
SEM: standard error of means

b cMeans within each row with different superscripts are significantly different (P<0.05).

Table 8 Effect of palm kernel meal level on carcass quality of Dang Surathani chickens at 16 weeks of age.

Level of PKM
Items SEM  P-value
0% 10% 20% 30% 40%

% of Live Weight (Age 16 weeks)

Hot Carcass 80.82 79.77 80.68 80.38 80.08 0.99 0.9406™
Fviscerated' 70.14 69.60 70.09 70.06 69.67 1.00 0.9914™
Giblets 4.42 4.34 4.69 4.20 4.41 0.19 0.4919™
Gizzard 0.30 0.32 0.33 0.28 0.28 0.02 0.1256™

% of Eviscerated Carcass (Age 16 weeks)

Breast 25.93 25.35 24.61 26.93 2571 061 0.1415™
Fillet 5.93%® 5.54° 5.60° 5.43 6.30°  0.18 0.0178
Breast+ Fillet 31.86 30.89 30.21 32.36 3201 0.74 0.2490™
Thigh 20.15 19.64 19.60 19.39 1980  0.63 0.9340™
Drumstick 14.44 14.38 14.86 14.32 1496 037 0.6499™
Wing 11.02 11.24 11.32 10.95 1204 0.26 0.0508™
Abdominal fat 0.50 0.61 0.66 0.59 0.58  0.08 0.7539™
Back and bone 20.85 22.26 21.86 20.74 2287  0.68 0.1636™

"s: not significant (P>0.05), *: significantly different (P<<0.05), SEM: standard error of means
ICarcass weight without giblets, neck and shank
2 bMeans within each row with different superscripts are significantly different (P<0.05).
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