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Effects of Dietary Supplementation of Cerium and Lanthanium on Growth Performance,

Nutrient Digestibility, Carcass Characteristics and Meat Colors in Broilers
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ABSTRACT An experiment was conducted to investigate the effects of dietary supplementation of cerium (Ce), a rare earth,
individually and in combination with lanthanium (La), a rare earth, in the basal diet on growth performance, nutrient digestibility,
bone composition, breast meat composition, carcass characteristics and meat color in broiler chicks. A total of 1,600 day-old broiler
chicks were randomly allotted to four dietary treatments with four replicates in a completely randomized block design. Treatments
were T1) CON (control diet), T2) 100 ppm Ce, T3) 100 ppm La, T4) 100 ppm Ce + 100 ppm La. There were no significant
differences in feed intake among dietary treatments during the whole experimental period (0 to 5 weeks). Body weight gain for
the first three weeks was greater in birds T4 than birds fed T3 diet. Feed conversion ratio (FCR) was better in birds fed T4 diet
(p<0.05) than birds fed T3 diet during 0~3 weeks, and better FCR for 0~5 weeks was noticed in birds fed T4 diet than birds
fed T1 diet. Nutrient digestibility was greatest in birds fed T3 diet (p<0.05) compared with other treatments. Bone composition,
carcass characteristics and meat color were no statistically different among the treatments. These results suggest that Ce supple-

mentation, alone and combination with La could improve performance of broilers.
(Key words : rare earth, growth performance, nutrient digestibility, meat quality, broilers)
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Table 1. Formula and chemical compositions of the basal diets

for broilers

ltem Starter Finisher
(0~3 wk) (4~5 wk)

Ingredients (%)
Com 53.50 62.62
Soybean meal (44%) 29.08 21.50
Corn gluten meal 7.76 8.70
Dicalcium phosphate 1.70 1.50
Calcium carbonate 1.40 1.30
Choline chloride (50%) 0.20 0.20
DL-Methionine (50%) 0.21 -
L-Lysine (78%) 0.13 0.22
Salt 0.30 0.30
Trace mineral premix' 0.14 0.14
Vitamin premix’ 0.10 0.10
Tallow 548 342

Total 100.00 100.00
Chemical composition
ME (kcal/kg) 3,200 3,200
CP (%) 22.00 20.00
Ca (%) 1.00 0.90
Available P (%) 0.45 0.40
Lysine (%) 1.10 1.00
Methionine (%) 0.50 0.38
Arginine (%) 1.26 1.07

'Supplied per kg diet: 56 mg Fe, 56 mg Cu, 70 mg Zn, 84 mg
Mn, 1.4 mg I, 0.07 mg Co, 0.2 mg Se.

*Vitamin premix per kg diet: A 9,000 IU, E 30 IU, Ds 1,800 IU,
Ks 1 mg, Bi 1 mg, B, 10 mg, Bs 4 mg, Bix 0.02 mg, 30 mg
niacin, 12 mg pantothenic acid, 0.5 mg folic acid, 0.2 mg biotin.
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Table 2. The effect of supplemental Ce and La on growth perfor-

mance in broilers

Treatments' .
Item Tl SEM
T2 T3 T4
Body weight (g)
Initial 45 45 45 45 0
Final 1,737 1,751 1,789 1,797 11.961

Weight gain (g)
0~3 weeks 745 752° 760" 764° 3262
4~5 weeks 947 954 984 988 10.132
0~5 weeks 1,692 1,706 1,744 1,752 11.965

Feed intake (g)
0~3 weeks 1,094 1,107 1,129 1,090 7.76
4~5 weeks 1,861 1,835 1,874 1,871 12.624
0~5 weeks 2,955 2,942 3,003 2,961 16.856

Feed:gain
0~3 weeks 1.46°  147° 148 142 0001
4~5 weeks  1.97 1.92 1.90 1.89 0.013
0~5weeks 1.75° 172 172° 1.6  0.008

TL: Control, T2: cerium, T3: lanthanium, T4: cerium + lantha-
nium.
'Standard error of means.

**Means with different superscripts significantly differ (»p<0.05).
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7o 2 AR ATHP<0.05). A T7] 4~558 o 4]
e T4ol A Al A1 YebEAIRE 2] t3tel] 21291 2}
ol YElA BUTtHp>0.05). Alg AHEe SAEH &
A5 ATS B ATHp>0.05), AFE Q78-S T40| 4 7} ok
2 BFE BIYAT A F9HQ) ztole YERA] 9kt
(»>0.05). AFF A13 A 71740 0~5FF ol S| FS T4l A
7HE #& FAE BAAT M f24<1 2ol 7t o
EREA] k0 H(p>0.05), AR AFAEE 2271t $A1A
Zpol7t QAATHP>0.05). AtE Q782 T4olA 7R}
AR N EE a7t el tip<0.05). £ A3 A3
Ce?} Lad] @5 H7ihoke &3 A7 S22 /14 &
HE e, ole S EV SARS AT At A
TH(Shen et al., 1991; Shang and Liu, 1997)= X319} F-AFSS
o} olelgt 1S S EVF A S28e BulE FXlsa

A FER B2 oAty AEYAZE 7AAA =4

(]

fr o

9] gkt a3 YEPATHNie, 1994; Wang and Xu, 2003)
Ao FHETh AR 878 T4l A A= om
| A¥= SAA JESY G471 At 8785 AR
THGuo et al.,, 1991)= B39} ATt IHEE ALY
Ce} La®] &3t M7= SA19] A 71 BaHEwt ofye}
At AF AT He]t1tel 2tol7t glo] s £X1gHe
ZA AR 8 7ES Ak 23t e Ao E ddd

O

&

2. AUA ASIE

Ce?} Lad] B T= &3 M7} SA19) Aidel vx)
= FFS 1] f8ld Al AES WAEAS wo
37] dYAa AFHEL Table 39 HERAAH HE 43182
T3 oA o2 =4 e O™ (p<0.05), T29} T4 257
7} Tiol] vIgte] frolm oz A= ATHp<0.05). ZTHla
28482 T29} T390A T T40)] HIsle] folzo=g X
H Ao (p<0.05), ZAEE] AshE-2 HF7E F2)20 A}
o7} YRR Z9tHp>0.05). Z3]8 43182 T304 7]
e} X2] el Hlste] o802 A= AThp<0.05). oA
23482 T304 fo8o s =4 et o m(p<0.05), T2
o} T4% T1el HIste] fo)F o2 A= ATHp<0.05). T+
9] Aslg2 T37F 4R FojF oz =4 YElem(p<
0.05), 71€} A2 FelXe FoA<1 zfo|7t bR ekttt
(p>0.05). 1] A3}&% T37F 7]El Aol vlste] {214
° 2 =4 YEREOH(p<0.05), T4E T13} T2R T =4 Yet
SARE o<1 xole YERFA] B9k THp>0.05). o< g

Table 3. The effect of supplemental Ce and La on nutrient diges-
tibility (%) in broilers

Treatments .
Item Tl SEM
T2 T3 T4

Dry matter 7494 77.76°  80.42° 7820  0.642
Crude protein 6248  69.19" 7378 63.81° 1431
Ether extract 8038 8223 8090  81.09 0415
Crude ash 3726°  41.90°  5094* 38.06°  1.782
Gross energy  80.25°  82.09° 85.13" 83.53°  0.695
Calcium 36.09° 4049  44.18°
Phosphorus 35600 3543°  47.64°

4092 1374
4097°  2.171

"T1: Control, T2: cerium, T3: lanthanium, T4: cerium + lantha-
nium.

'Standard error of means.

"¢ Means with different superscripts significantly differ (p<0.05).
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Table 4. The effect of supplemental Ce and La on bone com-

position (%) of broilers

Treatments .
Item T1 SEM
T2 T3 T4
Moisture 20.77 21.15 20.88 20.16 0.632
Crude ash 59.18 60.11 58.51 59.33 0.364

Calcium 22.88 23.50 2451 2325 0.232

Phosphorus 9.17 9.35 9.27 9.00 0.105

4. A Ao Tl M B
24 Age BAFE Sl AAFA O HE e

A=l o™, 1 A= Table 59 2t} RTC(ready to cook),
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o HJgS mAE f9o2E HAF Q9l(Washburn and
Freeman, 1986), ¥ ¥ (Washburn et al., 1975), A} -7 (Oison
et al., 1972; Kubena et al., 1974) & 4712 FE|(Mcmasters
et al, 1971)59 o8] 7IX7} oBmZ2 2 Atox 57 A
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2Rl Zpol& HolA] k-2 Ao tisiMe o B2 A7 &
Qsirh ol A= SA AbRol JE] 7R A4 B
Al F4o] 7N &3E ®okom, B4 Aol Ao
= R31(Wang, 1989; Yang et al., 1990; ¥<+7, 2003)2}= &
2844 ghskth o= Ced Lad] @5 = EF 7P SA)
ZFo] Jd EE BEJAIN B2 59 SAFY dste
A7 wWiLolgta BaEH, B AFA= Cedt Lao] &
AAW ] A tirtoll= FoslA] v A= et
gt FAFY A a7 dedlE BTt B4 Aiele
do] ke AL Ce} Lao] @5 =& &3 H77t 574
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Table 5. The effect of supplemental Ce and La on relative

carcass characteristics (%) of broilers

Treatments’ .
Item T1 SEM
T2 T3 T4

Ready to cook 58.78 62.53 59.98 60.42 1.174
Breast meat 14.82 14.27 14.93 14.84 0.275

Heart 0.55 0.74 0.77 0.63 0.043
Liver 2.98 3.76 3.17 374 0.144
Abdominal fat  2.12 1.81 1.97 2.06  0.106

"T1: Control, T2: cerium, T3: lanthanium, T4: cerium + lantha-
nium.

'Standard error of means.

T1: Control, T2: cerium, T3: lanthanium, T4: cerium + lantha-
nium.

'Standard error of means.
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Table 6. The effect of supplemental Ce and La on breast meat

color of broilers

Treatments .
Item T1 SEM
T2 T3 T4

L' (lightness) ~ 46.86 4777 4837 4924  0.749

a (redness) 5.09 6.09 4.78 525  0.563
b (yellowness)  10.75 996 11.15 7.80  0.565

TL: Control, T2: cerium, T3: lanthanium, T4: cerium + lantha-
nium.

'Standard error of means.
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