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This experiment was conducted to investigate the effects of dietary supplement-

ation of oriental herb extracts (Alpha PlusⓇ (AP)+Dried Foxglove Powder (DFP)) 

on growth performance and proliferation of splenocytes in broiler chicken raised 

under low or high density stocking conditions. A total of 240 male broiler chicks 

were randomly divided into four treatment groups with three replicates composed 

of ten birds in low density stocking groups and thirty birds in high density 

stocking groups. The four treatment groups were as follows: C1 (low density 

without AP and DFP); T1 (low density with AP 0.2% and DFP 0.03%); C2 (high 

density without AP and DFP); T2 (high density with AP 0.2% and DFP 0.03%). 

The feed intake of the high density stocking group was significantly lower than 

that of low density stocking groups during overall experimental period (p<0.05). 

The body weight of high density stocking groups was lower than that of low 

density stocking groups (p<0.05). The decrease of feed intake and body weight 

gain in growing stage (7~25day) under the high density stocking condition seems 

to be recovered in final stage (26~34day). Meanwhile dietary supplementation of 

AP+DFP in low and high density stocking groups tended to have higher daily 

body weight gain than control groups. The proliferation of splenocytes in treatment 

groups was significantly higher than control groups (p<0.05). In conclusion, the 
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result of the present study suggested that the oriental herb extracts (AP+DFP) 

could be used as an alternative feed additive resources to improve growth perfor-

mance and immune activity in broiler chickens.

 

Key words : oriental herb, dry foxglove powder, growth performance, hight density 

stocking condition, splenocyte proliferation, broiler chicken
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1 Ross 240 1

pen 1.4×1.5m(2.1m2) 4 , 3 . 

1pen 20 , 

(C1, T1) 10 , (C2, T2) 30

(Table 1). 

. 

Low density stocking group High density stocking group

C1 T1 C2 T2

Feeding Head(head/pen) 10 10 30 30

Oriental herb extracts1, % 0 0.2 0 0.2

DFP2, % 0 0.03 0 0.03

1 Oriental herb extracts: Alpha PlusⓇ(AP)
2 Dry foxglove powder
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Ⓡ(AP; ) (DFP; Dry Fox-

glove Powder) 10% 

pin mill 

. T1 T2 0.23%( Ⓡ(A.P) 0.2%+DFP 

0.03%) (Table 1).

(1-6day), (7-25day), (26-34day)

, Table 2

. , 

. 

24 .

Ingredients, % Starting feed Growing feed Finishing feed

Yellow corn 44.51 49.48 54.11 

Wheat bran 10.00 15.00 12.00 

Soybean meal 28.42 19.64 15.72 

Corn gluten meal 3.48 4.00 5.00 

Full fat soy 3.72 - 2.00 

Tallow 4.00 3.30 3.55 

Dicalcium phosphate 1.94 1.78 1.36 

Limestone 0.65 0.88 1.25 

Feather meal - 2.00 2.00 

Fishmeal-IMP(imported) 1.00 2.00 -

Reapseed meal - - 1.00 

Salt 0.30 0.14 0.17 

Lysine - 0.40 0.45 

LQ(liquid) Lysine 24% 0.68 - -

L-Threonine-98% 0.05 0.10 0.18 
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Ingredients, % Starting feed Growing feed Finishing feed

DL-Methionine 0.54 0.44 0.36 

NaHCO3 - 0.16 0.14 

Vitamin Premix1 0.71 0.68 0.71 

Total 100 100 100

Calculated values, %

Dry matter 87.29 87.41 87.38

Crude protein 22.00 20.00 19.00

Crude fat 6.88 5.88 6.38

Crude fiber 3.25 2.92 2.88

Total Ash 5.66 5.38 4.94

Ca 0.84 0.92 0.85

Available P 0.52 0.48 0.42

ME(Kcal/kg) 3,050 3,150 3,230

1 Contained per kg diet: Vit.A 1,500,000 IU; Vit.D3 300,000 IU; Vit.E1, 400IU; Vit.K3 300mg; Vit.B1 800 

mg; Vit.B2 750mg; Vit.B6 300mg; Vit.B12 2,000mg; niacin 4,500mg; pantothenate calcium 1,000mg; 

folic acid 140mg; Choline chloride 40,000mg; iron 3,500mg; copper 500mg; manganese 12,000mg; zinc 

7,000mg; cobalt 4000mg; iodide 40mg.

. , . 

.

3

. RPMI 1640(Robwell Park Memorial 

Institute 1640) 3mL(Gibco, USA) , 

RPMI 1640 1:1 Red blood cell lysing buffer(Sigma, USA)

800g 30 . 

RPMI 1640 10mL 1,200g 10

RPMI 1640 3mL Hematocytometer(Marienfeld, 
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Germany) . RPMI 1640 96 well plate

well 1✕105/50uL . 5% CO2 (MCO-17AC, Sanyo, Japan) 3

7℃ 4 Mitogens 16 . 

Mitogen 0.9% saline ConA(Concanavalin A) 1ug/40uL/well, LPS(Lipopoly 

saccharide) 2.5ug/40uL/well, Basal RPMI 1640 40uL/well

. Mitogen 16 Alamar blue(10ug/well) 37℃, 

5% CO2 4 ELISA reader(A50A2, TECAN, Austria)

570nm (Jenkins and Schwartz, 1987).

SAS(SAS, 2002) general linear models pro-

cedure(GLM) , Duncan

(Duncan, 1955) p<0.05 . , 

two-way ANOVA .

Table 3
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. , 

(2007)

, Daeton (1968) Shanawany(1988)

. 
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.

, (34 ) 

(L.D.S-T1 1.01%, H.D.S-T2 5.2%) . 

, (25 ) (34 )

(p<0.05). (7-25 )

(p<0.05). 

, (52.8g), (52.2g), 

(48.7g) (46.8g) .

, 

. 

, 

. , 

, . Jamroz

Kamel(2002) capsaicin, cinnamaldehyde carvacrol 300ppm 

, Hernandez (2004) 2

. , (1984)

, (1995), (1999)

, 

. , (1995) 0.4% , 

, . 

, 
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Treatment

SEM5

p-value

L.D.S1 H.D.S2

Density
(D)

Extract
(E)

D×E
C13 T14 C23 T24

Feed intake(g/head/day)

1∼6day 15.7a* 13.7b 16.6a 15.7a 0.396 0.049 NS6 0.026

7∼25day 85.4a 84.6a 62.0b 61.4b 3.678 <0.001 NS <0.001

26∼34day 144.3 141.7 148.5 146.6 1.376 NS NS NS

Total mean 81.8a 80.0ab 75.7bc 74.6c 1.112 0.003 NS 0.031

Body weight(g/head)

Initial 36.3 38.2 37.8 37.4 0.29 NS NS NS

 6day 132.7 126.7 129.9 118.4 2.31 NS 0.043 NS

25day 1233.3a 1225.3a 853.2b 894.4b 57.37 <0.001 NS <0.001

34day 1976.7a 1996.7a 1635.0b 1720.0b 62.86 0.006 NS 0.037

Body weight gain(g/head/day)

1∼6day 16.1 14.7 15.3 13.5 0.38 NS 0.028 NS

7∼25day 57.9a 57.8a 38.1b 40.8b 2.97 <0.001 NS <0.001

26∼34day 82.6 85.7 86.9 91.7 2.73 NS NS NS

Total mean 52.2 52.8 46.8 48.7 1.39 NS NS NS

Feed conversion ratio

1∼6day 0.98bc 0.93c 1.09ab 1.17a 0.034 0.003 NS 0.023

7∼25day 1.48 1.46 1.63 1.50 0.027 NS NS NS

26∼34day 1.79 1.67 1.71 1.61 0.054 NS NS NS

Total mean 1.42 1.35 1.48 1.43 0.025 NS NS NS

* Values are presented as mean
a-c Values in the same row with different superscript are significantly different(p<0.05)
1 L.D.S: Low Density Stocking, 10 head per pen
2 H.D.S: High Density Stocking, 30 head per pen
3 C1, C2: Control
4 T1, T2: 0.2% oriental herb powder+0.03% dry foxglove powder
5 SEM: Standard Error of Mean
6 NS: No Significant
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Table 4 . 

. 

(Berczi, 

1998; Dantzer, 1997; Dohms and Metz, 1991; Glaser et al, 1998; Magnusson et al., 1998; 

Sheridan et al., 1998) 

. Table 3

(26∼34day)

. 

. 

. 

.

　

Treatment

SEM5

p-value

L.D.S1 H.D.S2

Density
(D)

Extract
(E)

D×E
C13 T14 C23 T24

Basal 1.00c* 2.78b 2.65b 3.29a 0.259 0.034 0.009 <0.001

LPS7 1.05d 5.03a 2.25
c 4.12b 0.471 NS6 <0.001 <0.001

ConA8 3.25c 6.00b 2.88d 8.19a 0.652 NS <0.001 <0.001

*Values are expressed as relative values to basal group
a-d Values in the same row with different superscript are significantly different(p<0.05)
1 L.D.S: Low Density Stocking, 10 head per pen
2 H.D.S: High Density Stocking, 30 head per pen
3 C1, C2: Control
4 T1, T2: 0.2% oriental herb powder + 0.03% dry foxglove powder
5 SEM: Standard Error of Mean 6 NS: No Significant
7 LPS: Lipo polysaccharide 8 ConA: Concanavalin A
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