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Effects of Ginseng By-Products Supplementation on Performance, Blood Biochemical Profiles,
Organ Development, and Stress Parameter in Broiler under Heat Stress Condition
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ABSTRACT This study was performed to investigate the effects of dietary supplementation with ginseng by-products on
growth, organ development, blood biochemical profiles, immune response, and stress parameter of broilers reared in high
ambient temperatures. One hundred one-day-old male chicks (Ross 308) were used. At week two, the birds were randomly
allocated into five dietary groups; control (CON), 0.5% ginseng berry (GB1), 1.0% ginseng berry (GB2), 0.5% ginseng leaves
and stems (GLSI), and 1.0% ginseng leaves and stems (GLS2). The temperature was maintained at 32+1C from 9 AM to
5 PM. Growth, serum immunoglobulins and corticosterone levels were monitored and analyzed. No significant differences
among groups were observed in growth. However, during the finisher period (21~35d) and overall period (7~35 d), body
weight gain in all supplemented groups tended higher than CON group. Blood biochemical profiles did not significantly differ
among treatment groups except in bilirubin level. Serum immunoglobulins and corticosterone level showed no significant
differences among groups. IgM and IgG levels were numerically higher in GLSI1 than in other groups, but the difference was
not significant. Corticosterone level also tended lower in all supplemented groups than in CON group, and larger decreases
were observed in groups with higher ginseng by-product concentration. In conclusion, dietary supplementation of ginseng
by-products shows potential to reduce heat stress in growing broilers with no negative effect on productivity.
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Table 1. Ingredients and nutrient composition of basal diets

Items Grower Finisher
Ingredients (%)
Corn 54.00 54.36
Wheat 6.00 6.00
Wheat bran 2.00 4.00
Soybean meal 20.00 17.14
Rapeseed meal 3.00 3.00
DDGS 8.00 8.00
Corn gluten 0.13 0.00
Feather meal 2.00 2.00
Tallow 1.30 1.80
Lysine-HCI (78%) 1.45 1.20
DL-Methionine (99%) 0.32 0.29
Salt 0.14 0.14
Limestone 1.04 1.46
NSP enzyme 0.06 0.05
Mineral premix’ 0.20 0.20
Vitamin premix’ 0.04 0.04
Choline chloride 0.05 0.05
Monodicalcium phosphate 0.20 0.20
Phytase 0.01 0.01
Antibiotics alternatives 0.05 0.05
Coccidiostat 0.01 0.01
Total 100.00 100.00
Chemical composition
Metabolizable energy (kcal/kg) 3,100 3,150
Crude protein (%) 20.06 18.85
Calcium (%) 0.89 1.00
Auvailable phosphorus (%) 0.39 0.38
Lysine (%) 1.25 1.11
Methionine (%) 0.59 0.55
Sulfur-containing amino acids (%) 0.97 0.91
Threonine (%) 0.75 0.73
Tryptophan (%) 0.22 0.21

' Provided per kg of diet: Fe, 60 mg, Cu, 10 mg; Zn, 80 mg; Mn, 110 mg; Iodine, 0.48 mg; Se, 0.40 mg.
2 Provided per kg of diet: vitamin A, 10,000 IU; vitamin Ds, 2,500 IU; vitamin E, 20 IU; vitamin B, 1.5 mg; vitamin B,, 5.0 mg; vitamin
Bg, 0.15 mg; vitamin By, 0.02 mg; choline, 300 mg; pantothenate, 12 mg; nicotinic acid, 50 mg; biotin, 0.15 mg; folic acid, 1.5 mg.

HAEMHCT), Ha HAE+ LAMCV), HaaE Y4 lymphocyte, heterophil, monocyte, eosinophil, basophil 5 14
(MCH), 32224 E%(MCHC), 829PLT), Red Cell  7HG.on], A8 724 7| (HEMAVET, 950FS, Oxford, UK)
distribution width-coefficient of variation(RDW-CV), Red £ o] &3slth

Cell distribution Width(RDW-SD), W& Z3(WBC),
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2. Effect of dietary supplementation of ginseng by-products on body weight gain, feed intake, feed conversion ratio and mortality

Treatments®
Items SEM!
CON GBIl GB2 GLS1 GLS2
Grower (1~3 wk)
Weight gain (g/bird) 928.5 922.5 918.3 940.8 927.0 31.23
Feed intake (g/bird) 1,265 1,268 1,280 1,296 1,281 35.23
FCR (feed/gain) 1.36 1.38 1.40 1.38 1.39 0.056
Mortality 0 0 0 0 0 -
Finisher (4~5 wk)
Weight gain (g/bird) 816.8 890.8 916.3 887.0 876.3 89.57
Feed intake (g/bird) 1,544 1,543 1,529 1,574 1,543 59.50
FCR (feed/gain) 1.90 1.74 1.67 1.80 1.77 0.146
Mortality 4 0 0 4 4 6.197
Overall (1~5 wk)
Weight gain (g/bird) 1745 1813 1835 1828 1803 102.64
Feed intake (g/bird) 2,809 2,811 2,809 2,870 2,824 90.98
FCR (feed/gain) 1.61 1.55 1.53 1.58 1.57 0.070
Mortality 4 0 0 4 4 6.197

' SEM, standard error of means.

2 CON, basal diet; GBI, basal diet + ginseng berry 0.5%; GB2, basal diet + ginseng berry 1.0%; GLSI, basal diet + ginseng leaves
and stems 0.5%; GLS2, basal diet + ginseng leaves and stems 1.0%.
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Table 3. Effect of dietary supplementation of ginseng by-products on organ weight in broilers under heat stress condition

Treatments
Items SEM!
CON GBIl GB2 GLS1 GLS2
Heart (g/100g BW) 0.39 0.34 0.36 0.34 0.37 0.045
Liver (g/100g BW) 2.66 2.19 2.37 2.00 2.53 0.562
Pancreas (g/100g BW) 0.17 0.17 0.17 0.16 0.19 0.028
Spleen (g/100g BW) 0.10 0.06 0.13 0.11 0.09 0.063
Gizzard (g/100g BW) 1.21 1.11 1.07 1.03 1.10 0.109
Bursa of fabricius (g/100g BW) 0.11 0.13 0.08 0.09 0.10 0.041

' SEM, standard error of means.

2 CON, basal diet; GBI, basal diet + ginseng berry 0.5%; GB2, basal diet + ginseng berry 1.0%; GLSI, basal diet + ginseng leaves
and stems 0.5%; GLS2, basal diet + ginseng leaves and stems 1.0%.
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Table 4. Effect of dietary supplementation of ginseng by-products on serum biochemical characteristics in broilers under heat stress condition

s Treatments’ .
Items SEM
CON GB1 GB2 GLSI GLS2

TP (g/dL) 3.18 3.30 2.92 3.23 2.95 0.598
ALB (g/dL) 1.12 1.15 0.95 1.08 0.97 0.264
T.BIL (mg/dL) 0.85° 0.87° 0.78° 0.90° 1.15° 0.187
GLU (mg/dL) 250.2 236.8 219.3 269.8 263.7 30.80
BUN (mg/dL) 1.50 1.08 1.17 0.72 0.95 0.478
CREAT (mg/dL) 0.10 0.10 0.10 0.08 0.10 0.018
AST (U/L) 350.2 336.5 433.5 370.2 388.8 98.87
ALT (U/L) 1.33 1.30 1.40 1.40 1.55 0.647
CHOL (mg/dL) 181.0 178.5 155.0 173.0 174.2 31.22
TG (mg/dL) 73.8 79.3 63.8 89.3 64.0 40.79

*® Values with different superscript within the same row significantly differ(P<0.05)

' SEM, standard error of means.

2 CON, basal diet; GBI, basal diet + ginseng berry 0.5%; GB2, basal diet + ginseng berry 1.0%; GLSI, basal diet + ginseng leaves
and stems 0.5%; GLS2, basal diet + ginseng leaves and stems 1.0%.

3 TP, total protein; ALB, Albumin; T.Bil, Total bilirubin; GLU, glucose; BUN, blood urea nitrogen; AST, aspartate aminotransferase;
ALT, alanine aminotransferase; CHOL, cholesterol; TG, triglycerides.

Table 5. Effect of dietary supplementation of ginseng by-products on erythrocyte and leukocytes profile in broilers under heat stress condition

Treatments®
Items® SEM'
CON GBl1 GB2 GLS1 GLS2
Erythrocyte
RBC (K/pL) 1.87 1.65 1.69 1.80 1.78 0.134
HGB (g/uL) 5.93 5.35 5.43 5.78 5.87 0.499
HCT (%) 25.7 22.6 24.2 25.1 244 1.831
MCV (fL) 130.3 124.9 129.7 128.2 125.2 4267
MCH (g/dL) 30.0 29.7 29.1 29.6 125.2 4267
MCHC (g/dL) 23.0 23.7 22.5 23.1 24.0 0.933
PLT (K/uL) 44.2 52.3 453 447 54.7 13.21
RDW-CV (%) 9.48 9.23 9.57 9.88 9.48 0.649
RDW-SD (%) 12.7 11.8 12.8 12.8 12.2 0.999
Leukocytes
WBC (K/uL) 21.3 18.2 304 23.0 20.4 7.163
Lymp (K/uL) 35.7 39.0 26.0 39.0 33.0 15.67
Neut (K/uL) 49.7 38.7 48.5 39.7 39.8 15.04
Mono (K/puL) 13.5 15.7 13.5 11.7 6.67 7.373
Eo (K/uL) 1.17 6.67 12.0 9.67 20.5 7.785

' SEM, standard error of means.

2 CON, basal diet; GBI, basal diet + ginseng berry 0.5%; GB2, basal diet + ginseng berry 1.0%; GLSI, basal diet + ginseng leaves
and stems 0.5%; GLS2, basal diet + ginseng leaves and stems 1.0%.

3 RBC, red blood cell count; HGB, hemoglobin; HCT, hematocrit; MCV, mean corpuscular volume; MCH, mean corpuscular
hemoglobin; MCHC, mean corpuscular hemoglobin concentration; PLT, platelets; RDW- CV, red cell distribution width-coefficient
of variation; RDW-SD, red cell distribution width; WBC, white blood cell count; Lymp, lymphocyte; hetero, heterophil; Mono,
monocyte; Eo, eosinophil; Baso, basophil.
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Table 6. Effect of dietary supplementation of ginseng by-products on serum immunoglobulin and corticosterone level in broilers under

heat stress condition

Treatments®
Items® SEM!
CON GB1 GB2 GLS1 GLS2
IgM (mg/mL) 7.22 9.47 21.0 22.8 15.8 11.48
IgG (mg/mL) 7.38 20.4 31.5 322 15.2 22.96
IgA (mg/mL) 256.6 250.5 235.0 213.5 226.9 29.52
Corticosterone (mg/mL) 680.3 620.1 3243 611.5 4454 347.7

' SEM, standard error of means.

2 CON, basal diet; GBI, basal diet + ginseng berry 0.5%; GB2, basal diet + ginseng berry 1.0%; GLS1, basal diet + ginseng leaves
and stems 0.5%; GLS2, basal diet + ginseng leaves and stems 1.0%.
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