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Effects of Dietary Supplementation of Glycyrrhiza uralensis Fisch and Solanum nigrum L.
Mixture for Altemate the Antibiotics on Productivity and
Blood Composition in Broiler Chickens

S. K ChoT, H I Kim, M. K. Lee, J. J. Lee, Y. C. Kwak, S. C. Lee and Y. Lee
Department of Animal Science, Chungbuk National University Cheongju, Korea

ABSTRACT The objective of this study was to evaluate the effects of dietary Solanum nigrum L. (SNL) and Glycyrrhiza
uralensis Fisch (GUF) mixture powder on performance and blood compositions of broilers. Seven-day old Ross broiler male chickens
were randomly given into one of the 5 dietary treatments for 5 weeks: 1) no SNL-GUF and antibiotics (control); 2) 5 ppm
avilamycin (T1); 3) 0.5% SNL and GUF (T2); 4) 1.0% SNL and GUF (T3); and 5) 2.0% SNL and GUF (T4). Each dietary group
(n=10) had three replicates. Body weight gain, feed intake and feed conversion ratio of broiler chickens were not significantly
different among treatments. Carcass weight was highest at both 4 (P<0.05) and 6 weeks (P>0.05) in the treatment with 1.0% SNL
and GUF. Liver, but not Spleen, weights at both 4 and 6 weeks were significantly higher in the treatments with 0.5% SNL and
GUF treatment (P<0.05). The contents of protein, albumin, bilirubin, glutamic-oxaloacetic transaminase (GOT), glutamic-pyruvic
transaminase (GPT), glucose, triglyceride (TG) and cholesterol in blood serum at the 4weeks and 6 weeks were not significantly
influenced. These results suggest that addition of SNL and GUF could be use a substitutes for antibiotics since they did not influence

to the productivity and the blood composition of the broilers.
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Table 1. Experimental design

PM of SNL & GUF

Treatment Con-  Anti- 1
level

Item trol  biotic 05%  L0% 20%

No. of replication 3 3 3 3 3

Bird per replication 10 10 10 10 10
Total birds 30 30 30 30 30

'PM of SNL & GUF:; Powder of mixture of Solaum nigrum L. and

Glycyrrhiza uralensis Fisch.
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Table 2. Experimental diet formula and chemical composition

Experimental diets

Items Grower (1~3 wk) Finisher (4~6 wk)
C Anti. T1 T2 T3 C Anti. Tl T2 T3
Ingredients(%)
Yellow com 52.20 52.20 52.20 52.20 52.20 44.60 44.60 44.60 44.60 44.60
Wheat 10.00 10.00 10.00 10.00 10.00 15.00 15.00 15.00 15.00 15.00
Tapioca - - - - - 2.00 2.00 2.00 2.00 2.00
Lupin kerenl 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Rice bran 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Cookey powder 2.00 2.00 2.00 2.00 2.00 5.00 5.00 5.00 5.00 5.00
Meat meal 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00
Soybean meal 13.70 13.70 13.70 13.70 13.70 11.10 11.10 11.10 11.10 11.10
Rapeseed meal 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Animal fat 2.20 2.20 2.20 2.20 2.20 2.50 2.00 2.50 2.50 2.50
Wheat bran 231 2.26 1.81 1.31 0.31 2.33 2.28 1.83 1.33 0.33
Limestone 0.31 0.31 0.31 0.31 0.31 0.24 0.24 0.24 0.24 0.24
Salt 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Calcium phosphate 0.28 0.28 0.28 0.28 0.28 0.25 0.25 0.25 0.25 0.25
DL-Methionone 0.35 0.35 0.35 0.35 0.35 0.33 0.33 0.33 0.33 0.33
L-Lysine 0.44 0.44 0.44 0.44 0.44 0.37 0.37 0.37 0.37 0.37
Threonine 0.35 0.35 0.35 0.35 0.35 0.33 0.33 0.33 0.33 0.33
Choline chloride 0.12 0.12 0.12 0.12 0.12 0.13 0.13 0.13 0.13 0.13
Natuphos-ezyme 0.07 0.07 0.07 0.07 0.07 0.12 0.12 0.12 0.12 0.12
Vitamin mix.' 0.22 0.22 0.22 0.22 0.22 0.25 0.25 0.25 0.25 0.25
Mineral mix.” 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20 0.20
Antibiotics - 0.05 - - - - 0.05 - - -
SNL+GUF - - 0.50 1.00 2.00 - - 0.50 1.00 2.00
Total 100 100 100 100 100 100 100 100 100 100

Calculated value of basal diet

Crude protein(%) 19.50 18.00

Ether extract (%) 4.00 5.00

Crude fiber (%) 8.00 6.00

Crude ash (%) 10.00 8.00

Ca (%) 0.75 0.75

P (%) 1.50 1.00

Met + Cys (%) 0.85 0.70

TMEn (kcal/kg) 3,050 3,025

'Contained per kg: vit. A, 55,000,000 IU; vit. D3, 15,000,000 IU; vit. E, 5,000 mg; vit. K, 800 mg; thiamine, 1,000 mg; riboflavin, 4,000
mg; niacin, 25,000 mg; biotin, 30 mg; folic acid, 500 mg; pantothenic acid, 5,000 mg; pyridoxine, 1,500 mg; vit. Bj;, 15 mg.
“Contained per kg: Fe, 35,000 mg; Cu, 12,000 mg; Zn, 25,000 mg; Co, 150 mg; Se, 20 mg; Mn, 38,000 mg.
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Table 3. Effect of dietary supplemental Solanum nigrum L. and Glycyrrhiza uralensis Fisch on body weight gain, feed intake and feed

. . . . 1
conversion ratio of broiler chickens for 6 weeks

Treatment PM of SNL & GUF level
Control Antibiotic
Item 0.5% 1.0% 2.0%
Weight gain(g) 2,348 £25 2421+72 2424+ 42 2420+ 46 2,408 +27
Feed intake(g) 3,682+33 3792+43 3,652+44 3,773 £43 3,818+30
Feed/gain 1.57+0.04 1.56 +0.05 1.51+£0.05 1.56 +0.03 1.58 +0.02

Values are mean =+ SE.



Cho et al.: Effects of Dietary Supplementation of Glycyrrhiza uralensis Fisch and Solanum nigrum 219

Table 4. Effect of dietary supplemental Solanum nigrum L. and Glycyrrhiza ralensis Fisch on development of organs in broiler chickens

(4 weeks)
Treatment Control Antibiotic PM of SNL & GUF level

Item 0.5% 1.0% 2.0%
Live body weight(g) 1,102+ 104 1,135+ 103 1,098+ 117 1,177+ 63 1,109 +£90
Carcass weight(g) 807° 91 835" +90 806° + 98 880" + 48 815"+ 76
Carcass ratio(%) 73.17+1.22 73.58 + 1.49 73.42+0.98 7475 +1.02 73.52+0.87
Liver weight(g) 25.47°+4.07 2928 +2.46 30.89" +4.83 28.45°+3.54 26.84 +3.20
Spleen weight(g) 0.92+0.31 0.86+0.27 0.91+0.26 0.88+0.31 0.94+0.43

*"“Values (means + SE) in the same row with no common superscripts are significantly different (P<0.05).

Table 5. Effect of dietary supplemental SNL and GUF on development of organs in broiler chickens (6 weeks)

Treatment PM of SNL & GUF level
Control Antibiotic

Item 0.5% 1.0% 2.0%
Live body weight(g) 2,282+ 178 2,457 + 198 2,406 = 205 2,398 +217 2,377 +£221
Carcass weight(g) 1,626 + 154 1,772+ 176 1,738 £ 188 1,776 £ 191 1,699 + 199
Carcass ratio(%) 7123+ 0.88 7213+ 1.24 72.25+2.20 71.57 + 1.24 71.48+£0.99
Liver weight(g) 46.15° + 6.84 53.39" £7.90 53.32% £8.98 4737 £9.72 50.67° £ 7.11
Spleen weight(g) 1.95 +0.44 2.10+0.75 1.87+0.30 2.36+0.52 2.03+0.57

""“Values (means + SE) in the same row with no common superscripts are significantly different (P<0.05).
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Table 6. Effect of dietary SNL and GUF on contents of the serum in broiler chickens (4 weeks)

Treatment

PM of SNL & GUF level

ltem Control Antibiotic 0.5% L0% 0%

Total protein (g/dL) 2.82+ 0.60 257+ 0.13 294+ 0.19 2.82+ 024 297+ 021
Albumin (g/dL) 1.24+ 0.19 1.21+ 0.09 1.37+ 0.11 1.33+ 0.16 1.39+ 0.15
Total bilirubin (mg/dL) 031+ 0.06 0.29+ 0.06 0.23+ 0.05 026+ 0.05 024+ 0.05
GOT1 (IU/L) 200.44 +24.88 214.11+£17.01 195.78 £ 15.57 192.11+£22.89 196.33 £20.44
GPT1 (IU/L) <10 <10 <10 <10 <10

Glucose (mg/dL) 223.56 +14.92 229.56 +13.85 237.00 +20.30 230.78 +12.40 222.78 +21.40
Triglyceride (mg/dL) <25 <25 <25 <25 <25

HDL-cholesterol' (mg/dL) 9833+ 941 99.89+ 8.10 92.56+ 4.22 96.44+ 7.00 9133+ 5.04
LDL-cholesterol' (mg/dL) 80.89+ 9.71 7822+ 9.78 92.66+ 9.29 87.67+ 9.80 87.00+ 8.61
Total cholesterol (mg/dL) 179.22 +10.00 178.11+1545 185.22+18.36 184.11 +12.69 178.33 +£12.18

'GOT:  glutamic-oxaloacetic
lipoprotein.

Values are mean =+ SE.

transaminase; GPT: glutamic-pyruvic transaminase; HDL: high-density lipoprotein; LDL: low-density
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Table 7. Effect of dietary SNL and GUF (%) on contents of the serum in broiler chickens (6 weeks)

221

PM of SNL & GUF level

Treatment o
e Control Antibiotic 0.5% L% 0%
Total protein (g/dL) 2.72+ 0.19 262+ 025 2.84+ 027 2.87+ 0.31 277+ 027
Albumin (g/dL) 124+ 0.19 .19+ 0.16 1.39+ 0.21 1.37+ 0.20 1.27+ 0.10
Total bilirubin (mg/dL) 030+ 0.05 031+ 0.08 027+ 0.05 030+ 0.07 032+ 0.07
GOT (IUL) 255.67 £ 86.75 280.78 £97.73 233.89+£46.57 241.00 +29.86 218.33 £32.13
GPT (IUL) <10 <10 <10 <10 <10
Glucose (mg/dL) 223.67+12.58 222.67 +13.66 231.11+19.21 233.89+ 8.85 214.78 £20.05
Triglyceride (mg/dL) <25 <25 <25 <25 <25
HDL'-cholesterol (mg/dL) 9411+ 5.30 8933+ 4.30 7833+ 4.15 83.67+ 7.28 7622+ 7.89
LDL'-cholesterol (mg/dL) 60.89+ 4.98 7470+ 5.59 7223+ 445 64.22+ 7.69 7111+ 4.53
Total cholesterol (mg/dL)  155.00+ 14.06 157.33 £ 14.59 150.56+ 6.93 14789+ 8.10 147.33 £21.17

'GOT: glutamic-oxaloacetic transaminase; GPT: glutamic-pyruvic transaminase; HDL: high-density lipoprotein; LDL: low-density lipoprotein.

Values are mean + SE.
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