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Effects of Dietary Supplementation of Coffee Meal on Growth Performance, Blood
Biochemical Profiles and Antioxidant Defense System in Broiler Chickens

Young-Hyun Ko, Sun-Young Kang and In-Surk Jang’r
Department of Animal Science & Biotechnology, Gyeongnam National University of Science and Technology, Jinju 660-758, Republic of Korea

ABSTRACT The effects of dietary supplementation of dried coffee meal (CM) on growth performance, blood biochemical
profiles, the weights of immune-related organs, and the antioxidant defense system in broiler chicks were examined. A total
of 162, 3-day-old male broiler chickens were assigned to three dietary groups: control group (CON), control diet added with
0.5% CM (CMO.5), and control diet added with 1.0% CM (CM1.0). In vitro antioxidant activity test, coffee extracts showed
concentration-dependent increase in radical scavenging activity. Dietary addition of 0.5 and 1.0% of CM did not have negative
effects on growth performance and feed conversion during the experimental periods, whereas dietary CM significantly (P<0.05)
increased the relative weight of thymus without changes in the other organ weights. In addition, birds fed the diet
supplemented with CM (0.5 and 1.0%) significantly increased blood albumin without affecting other components including
glucose, triglyceride and cholesterol compared with those fed control diet. In antioxidant defense system, the specific activities
of superoxide dismutase, glutathione peroxidase and glutathione S-transferase and the level of glutathione in the small intestine
and liver were not affected by dietary supplementation of CM. However, hepatic lipid peroxidation in birds fed the diet
supplemented with 0.5% CM was significantly (P<0.05) decreased compared with that in control birds. In conclusion, dietary
supplementation of CM(0.5~1.0%) has potential for use as a natural antioxidant source without negative effect on growth

performance in broiler chickens.
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Table 1. Formular of basal diets fed to broiler chickens

Table 2. Chemical composition of experimental diets fed to
broiler chickens (%, as fed basis)

Composition Starter” Grower*
Com 3242 27.72
Wheat 32 35
Wheat meal - 3
Animal fats 2.1 3
Cormn gluten 2 -
Soybean meal 8.25 11.875
Dehulled soybean 8 -
Rapeseed meal 2 4
DDGS 6 8
Animal fats 3 35
Salts 0.15 0.125
Limestone 1.35 1.4
Mono-dicalcium phosphate 0.775 0.45
Lysine-50% 0.65 0.65
Methionine-100% 0.2 0.225
Thereonine-100% 0.075 0.125
HCl-choline-50% 0.08 0.08
Vitamin premix' 0.15 0.15
Mineral premix* 0.15 0.15
Enzymes 0.05 0.05
Functional feed additives 0.45 0.4
Probiotics 0.1 -
Salinomycin 0.05 0.1

'Contained per kg of diet: vit A, 100,000 IU; vit Ds, 2,000 IU;
vit E, 421 TU; vit K, 5 mg; riboflavin, 2,400 mg; vit B,, 9.6 mg;
vit Bg, 2.45 mg; vit By, 40 ug; niacin, 49 mg; pantothenic acid,
27 mg, biotin, 0.05 mg.

Contained the mg per kg of diet: Cu, 140 mg; Fe, 145 mg; Zn,
179 mg; Mn, 12.5 mg; I, 0.5 mg; Co, 0.25 mg; Se, 0.4 mg.
*Formula of starter diet (3~21 d of age).

‘Formula of grower diet (22~35 d of age).
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Homs Treatment Dried
CON  CM05  CMl1o  coffee meal

Crude protein  17.89 17.18 17.15 10.80
Crude fat 5.98 5.96 5.89 9.41
Crude fiber 2.84 3.17 3.51 20.92
Crude ash 5.22 5.27 5.19 2.19
Ca 0.92 0.92 0.93 0.30
P 0.63 0.65 0.63 0.11

CON (Control), CMO0.5 (coffee meal, 0.5%), and CM1.0 (coffee
meal, 1.0%).
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Table 3. Effects of dietary supplementation of coffee meal on growth performance, feed intake and feed conversion in broiler chickens
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Treatment
Items
CON CMO.5 CM1.0

Initial BW (g) 4436+0.17 44.17+0.12 4398 £0.17
3~21 days

BW (g) 840.74 £ 11.71 824.08 + 12.96 809.26 +9.69

Gain (g) 796.85+11.71 779.91 +12.99 765.29+9.71

Feed intake 1,087.11 £ 8.05 1,091.30 + 11.62 1,070.26 +11.38

FCR 1.37+0.02 1.40 +£0.02 1.40£0.01
22~35 days

BW (g) 1,690.55 +36.38 1,640.93 £ 78.65 1,707.59 £ 56.95

Gain (g) 849.81 +£28.01 816.85+78.74 898.33 +53.95

Feed intake 1,444.52 + 52.58 1,446.63 + 65.78 1,435.72 £ 58.92

FCR 1.70+0.10 1.84+0.16 1.63+0.13
3~35 days

Total gain (g)

Total feed intake

1,646.67 £ 36.38
2,531.63 + 56.06

1,596.76 + 78.65
2,537.93 +65.78

1,663.61 +56.95
2,505.98 +58.92

Total FCR 1.54+0.02 1.54 +0.02 1.52+0.06
Con (Control), CMO0.5 (coffee meal, 0.5%), and CM1.0 (coffee meal, 1.0%).
BW (body weight), FCR (feed conversion ratio).
Table 4. Effects of dietary supplementation of coffee meal on the weights of immune-related organs
Treatment
Items
CON CMO.5 CM1.0

Liver (g/100 g BW) 2.40+0.13 224+0.11 2.26+0.23

Spleen (g/100 g BW) 0.12+0.02 0.12+0.02 0.11+£0.02

Thymus (g/100 g BW) 0.13+0.01° 0.30 +£0.06" 0.26 £ 0.05°

Fabricius (g/100 g BW) 0.08 £ 0.01 0.10+0.01 0.13+0.03

CON (Control), CMO0.5 (coffee meal, 0.5%), and CMI1.0 (coffee meal, 1.0%).
**Values (mean+SE, n=6) with different superscripts differ significantly (p<0.05) among treatments.
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Table 5. Effect of coffee meal on blood biochemical profiles in broiler chickens

Treatment
Items
CON CMO.5 CML1.0
Glucose (mg/dL) 275.67+34.16 289.83+5.72 297.50 +26.70
Total protein (mg/dL) 3.27+0.26 3.28+0.18 3.60+0.25
Albumin (mg/dL) 0.90 + 0.02° 1.12+0.06" 1.17+£0.04°
Triglyceride (g/dL) 48.00+5.43 53.33+5.78 45.17+3.16
Uric acid (mg/dL) 5.52+0.55 6.27+0.55 5.57+0.66
Cholesterol (mg/dL) 121.83 +4.74 135.33+9.12 135.67 +4.19

CON (Control), CMO0.5 (coffee meal, 0.5%), and CM1.0 (coffee meal, 1.0%).
**Values (meantSE, n=6) with different superscripts differ significantly (p<0.05) among treatments.
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Fig 1. Effect of coffee meal extracts (A) and BHT (B) on
DPPH radical scavenging activity (RSA, %). The data
are expressed as % scavenging of DPPH radicals. The
levels of coffee meal extracts were 0, 0.5, 1.0, 1.5, and
3.0%. The concentrations of BHT were 0, 20, 40, 60,
80 and 100 ug/mL.
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Table 6. Effects of dietary supplementation of dried coffee meal on the specific activities of superoxide dismutase, glutathione S-
transferase and glutathione peroxidase and the level of reduced glutathione and malondialdehyde in the small intestine of
broiler chickens

Superoxide dismutase  Glutathione S-transferase  Glutathione peroxidase  Reduced glutathione Malondialdehyde

ltems (U/mg protein) (mU/mg protein) (U/mg protein) (mM/mg tissue) (nM/mg protein)
CON 2.4240.27 20.00 +3.63 0.42+0.03 0.05+0.01 2.44+0.20
CMO.5 2.37+0.31 23.33+£2.04 0.43 £0.06 0.04+0.01 2.70 +£0.46
CMI1.0 2.45+0.26 20.00 +2.57 0.53+0.03 0.04+£0.01 3.20+0.42

CON (Control), CMO0.5 (coffee meal, 0.5%), and CM1.0 (coffee meal, 1.0%).

Table 7. Effects of dietary supplementation of coffee meal on the specific activities of superoxide dismutase, glutathione S-transferase
and glutathione peroxidase and the level of reduced glutathione and malondialdehyde in the liver of broiler chickens

Superoxide dismutase  Glutathione S-transferase  Glutathione peroxidase = Reduced glutathione Malondialdehyde

ltems (U/mg protein) (mU/mg protein) (U/mg protein) (mM/mg tissue) (nM/mg protein)
CON 0.19£0.02 30.00 +2.57 0.80+0.04 0.40+0.03 0.84+0.12*
CMO0.5 0.24+£0.03 36.67 +4.94 0.67£0.05 0.44£0.02 0.41 £ 0.08°
CM1.0 0.23 £0.04 31.67+4.01 0.74£0.07 0.41+0.02 0.54+0.06™

CON (Control), CMO0.5 (coffee meal, 0.5%), and CM1.0 (coffee meal, 1.0%).
**Values (mean+SE, n=6) with different superscripts differ significantly (p<0.05) among treatments.
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