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ABSTRACT This study was conducted to investigate the effect of dietary bee venom on serum characteristics, antioxidant
activity, and hepatic fatty acid composition in broiler chickens. A group of 875 one-day-old feather-sexed male broiler chicks
were randomly allocated to five treatments with seven replicates (25 birds/replicate) for three weeks. A corn-soybean
meal-based diet was used as the basal diet. Five dietary treatments were compared: 1) basal diet, 2) basal diet containing
10 pg/kg of bee venom powder, 3) basal diet containing 50 pg/kg of bee venom powder, 4) basal diet containing 100 pg/kg
of bee venom powder, and 5) basal diet containing 500 pg/kg of bee venom powder. At 21 days, one bird per pen was
slaughtered by asphyxiation in CO, gas, and blood was collected to measure serum characteristics and antioxidant activity.
In addition, the liver was excised to measure the concentration of malondialdehyde and determine fatty acid composition.
Increasing dietary bee venom in the diet failed to affect most serum parameters except for triglyceride and non-esterified fatty
acids. Dietary bee venom inclusion quadratically increased the concentration of stearic acid (P<0.05), but decreased palmitoleic
acid, oleic acid, linoleic acid, mono-unsaturated fatty acids, and poly-unsaturated fatty acids. Finally, dietary bee venom tended
to lower hepatic malondialdehyde contents quadratically (P=0.054). In conclusion, our study revealed that dietary bee venom
improved antioxidant capacity and affected fatty acid metabolism in broiler chickens.

(Key words: bee venom, broiler chicken, antioxidant activity, fatty acid composition)
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Table 1. Composition and specifications for the experimental
diets (%, as-fed basis)

Ingredients (%)

Ground corn 51.31
Soybean meal (44% CP) 29.34
Wheat (12% CP) 7.00
Cormn gluten meal (60% CP) 4.00
-Lysine-HCl (78%) 0.13
pL-Methionine (98%) 0.24
Dicalcium phosphate 2.05
L-Threonine 0.07
Choline (50%) 0.10
Salt 0.30
Limestone 1.14
NaHCO; 0.05
Tallow 4.00
Vitamin premix’ 0.12
Mineral premix’ 0.15

Total 100.00

Nutrient composition (%o)

AMEn® (kcal/kg) 3,170
Crude protein® 20.56
Crude fat* 6.27
Ca' 1.04
Available phosphorus® 0.46
Total phosphorus* 0.87
Lysine’ 1.15
Methionine’ 0.59
Methionine+cystein® 0.95

' Vitamin premix provided following nutrients per kg of diet:
vitamin A, 18,000 IU; vitamin Ds, 3,000 IU; vitamin E, 80 IU;
vitamin Kj, 5 mg; vitamin B;, 5 mg; vitamin B,, 20 IU; vitamin
B¢, 8 mg; vitamin By, 0.06 mg; niacin, 90 mg; biotin, 0.2 mg;
pantothenic acid, 50 mg; Mn, 0.1 mg.

% Mineral premix provided following nutrients per kg of diet:
vitamin E, 0.25 IU; Fe, 80 mg; Mn, 40 mg; Zn, 125 mg; I, 0.25
mg; Se, 0.2 mg; Cu, 30 mg.

3 Calculated value.

* Analyzed value.

Table 2. Fatty acid composition of the basal diet

Fatty acid % of total fatty acids
Myristic acid (C14:0) 1.617
Palmitic acid (C16:0) 25.67
Palmitoleic acid (C16:1) 3.52
Stearic acid (18:0) 10.20
Oleic acid (18:1) 44.03
Linoleic acid (18:2) 13.20
Linolenic acid (18:3) 1.570
Arachidonic acid (20:4) 0.103
SISFA! 37.49
> MUFA' 47.55
>PUFA' 14.87

' SFA, saturated fatty acid; MUFA, monounsaturated fatty acid;
PUFA, polyunsaturated fatty acid.
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QuantiChrom antioxidant assay kit(BioAssay Systems, Hayward,
CA, USA)E AH&3Ste] 83 Ul & dikstes 34t e
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Table 3. Effect of graded levels of dietary bee venom on serum profiles in broiler chickens'

Bee venom concentration (ppb) P-value
Items® SEM*
0 10 50 100 500 r Q
d21
TCHO (mg/dL) 111.0 119.3 113.9 111.0 104.6 5.773 0.146 0.858
TG (mg/dL) 124.9 89.00 83.14 51.14 89.71 17.119 0.701 0.009
GLU (mg/dL) 193.9 160.1 9243 129.0 146.1 31.126 0.817 0.103
GPT (UL) 4.429 5.429 5.286 5.143 5.143 0417 0.787 0.507
GOT (U/L) 198.3 209.6 211.4 208.6 206.4 13.426 0.970 0.680
ALB (g/dL) 1.314 1.386 1.357 1.300 1.243 0.049 0.076 0.789
P (UM/L) 13.90 12.16 11.37 11.84 12.53 1.329 0.973 0.332
Ca (uM/L) 9.386 7.757 8.557 7.886 8.629 0.626 0.892 0.300
Creatinine (mg/dL) 0.151 0.121 0.117 0.117 0.160 0.020 0.913 0.192
NEFA (mmol/L) 265.3 495.6 499.3 605.5 4535 105.725 0.774 0.035
HDL cholesterol 70.86 84.86 7771 79.57 69.57 5.737 0.189 0.493
LDL cholesterol 20.29 16.57 21.71 17.57 16.86 3.528 0.575 0.992
BUN (mmol/L) 3.286 3.000 2.857 2.571 2.857 0.383 0.689 0.228

''n, 7/treatment.

2 TCHO, total cholesterol; TG, triglyceride; GLU, glucose; GPT, glutamic pyruvate transaminase; GOT, glutamic oxalacetic transaminase;
ALB, albumin; P, phosphorus; Ca, calcium; NEFA, non-esterified fatty acid, HDL, high density lipoprotein cholesterol; LDL, low density

lipoprotein cholesterol; BUN, blood urea nitrogen.
3 L, linear; Q, quadratic.
* SEM, standard error of the means.
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ol 7G5 B3t AR palmitoleic acid(16:1)<]
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Table 4. Effect of graded levels of dietary bee venom on hepatic fatty acid composition (% of total fatty acids) in broiler chickens'

Bee venom concentration (ppb) P-value
Items® SEM*
0 10 50 100 500 L Q'
d21
Myristic acid (C14:0) 0.878 0.500 0.510 0.644 0.490 0.094 0.203 0.508
Palmitic acid (C16:0) 30.96 32.14 3235 30.99 2941 1.060 0.118 0.867
Palmitoleic acid (C16:1) 3.585 2.417 1.892 1.862 2.245 0.245 0.195 0.001
Stearic acid (18:0) 8.740 14.71 17.83 17.15 16.52 1.533 0.142 0.007
Oleic acid (18:1) 3542 34.75 32.35 33.02 34.52 1.402 0.906 0.175
Linoleic acid (18:2) 17.67 12.08 11.58 14.62 14.27 1.254 0.963 0.372
Linolenic acid (18:3) 0.540 0.967 1.262 1.108 1.410 0.206 0.069 0.188
Arachidonic acid (20:4) 0.223 0.223 0.288 0.228 0.303 0.025 0.065 0.867
>.SFA 40.58 4733 50.68 48.79 46.42 2.164 0.822 0.037
>MUFA 39.01 37.13 34.24 34.88 36.77 1.531 0.920 0.069
> PUFA 18.44 13.25 13.13 15.96 15.99 1.304 0.696 0.520

' n, 7/treatment.

2 SFA, saturated fatty acid; MUFA, monounsaturated fatty acid; PUFA, polyunsaturated fatty acid.

3 L, linear; Q, quadratic
* SEM, standard error of the means.
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Fig. 1. Effect of graded levels of bee venom on antioxidant
activity in serum of broiler chickens.
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activity, superoxide dismutase activity.
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Each mean represents 7 replicates with 25 birds/replicate. TBA
value (mg of malonaldehyde [MDA]/kg of sample) = thiobarbituric
acid.
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