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Abstract
Soy-lecithin is by product from the processing of soybean oil which, apart from being a source of energy, also
serves as an emulsifier and facilitates fat absorption. The purpose of this research was to investigate the effect of

crude soy lecithin in broiler chicken diets on productive performance, apparent nutrient digestibility, blood
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parameters, carcass traits, and the quality and nutritive value of the meat. Two hundred (Ross 308%) 1 day old of
broiler chicks were randomly divided into 2 treatments (5 replications per treatment) with 20 chicks in each
experimental unit. Dietary treatment included the corn-soybean meal base diet (control diet), and dietary substitution
of crude soy lecithin for crude palm oil (CSL for CPO (5:95)). The results of this study showed that substitution CSL
for CPO (5:95) in the diet increased the digestibility of dry matter, organic matter, ether extract, gross energy and
apparent nutrient metabolism compared with the control group (P<0.05). Furthermore, substitution of CSL for CPO
(5:95) in the diet decreased to H/L ratio, total cholesterol, LDL and triglyceride in blood compared with the control
group (P<0.05) but did not affect the other blood characteristics (P>0.05). However, substitution of CSL for CPO (5:95)
in diet did not effect productive performance, carcass characteristics, meat quality, and economic benefit return (P>0.05).
In addition, substitution CSL for CPO (5:95) in diets resulted in significant increases in ether extract, total cholesterol

and fatty acid in meat, mainly MUFA, PUFA, Linoleic acid, Linolenic acid, and Arachidonic acid in meat (P<0.05).

Keywords: Broiler, Carcass, Crude crude soy lecithin, Digestibility, Fatty acid, Performance
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Table 1 Effect of crude soy lecithin in broiler chicken diets on apparent nutrient digestibility and metabolism

Apparent nutrient digestibility

Level of dietary substitution CSL for CPO

Pr>T
and metabolism 0:100 5:95

Apparent nutrient digestibility
- Dry matter (%) 78.38+2.69 84.35+2.61 0.026
- Organic matter (%) 79.69+2.27 85.13+2.49 0.029
- Crude fiber (%) 51.63 + 6.82 49.95 + 4.36 0.737
- Ether extract (%) 88.55 + 0.40 91.38 £ 0.39 0.021
- Crude protein (%) 80.71£2.95 81.41£1.43 0.729
- Gross energy (%) 84.40+1.80 88.14+1.68 0.018
Apparent metabolizable energy 3,634.80+50.73 3,640.10+29.17 0.049
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Table 2 Effect of crude soy lecithin in broiler chicken diets on hematology

Level of dietary substitution CSL for CPO

Hematology Pr>T
0:100 5:95

Hematological characteristics
- Hematocrit (%) 36.00+3.36 34.67+2.31 0.618
- Hemoglobin (g/dL) 12.97+1.42 12.8710.20 0.915
- Red blood Cell (x 1076 /uL) 2.35+0.24 2.31+0.21 0.837
- White blood Cell (1uL) 16,033.00+6,013.60 14,166.00+1,761.60 0.135
- Heterophil (%) 21.33+17.04 15.00+£1.00 0.586
- Lymphocyte (%) 74.00£16.37 78.33+5.86 0.688
- H/L Ratio 0.340.13 0.19+0.02 0.029
Serum biochemical profile
- Cholesterol (mg/dl) 177.67+9.87 139.67+20.60 0.045
- HDL (mg/dL) 74.33+19.73 72.33+£10.60 0.719
- LDL (mg/dL) 91.67+10.07 59.33+12.10 0.024
- Triglyceride (mg/dl) 64.00+5.57 51.6714.93 0.045
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Table 3 Effect of crude soy lecithin in broiler chicken diets on productive performance

681

Productive performance and

Level of dietary substitution CSL for CPO

Pr>T
economic benefit return 0:100 5:95
Productive performance
0-21 day
- ADG (kg/bird/day) 0.04+0.00 0.0410.00 0.133
- ADFI (kg/bird/day) 0.06+0.00 0.06+0.00 0.558
- FCR 1.53+0.05 1.58+0.06 0.327
- Viability (%) 100.00+0.00 100.00+0.00 -
- Productive index 231.94+10.27 214.92+7.13 0.078
22-35 day
- ADG (kg/bird/day) 0.09+0.00 0.08+0.00 0.052
- ADFI (kg/bird/day) 0.15+0.00 0.1610.01 0.112
- FCR 1.86+0.05 2.01+0.09 0.012
- Viability (%) 100.00+0.00 96.67+2.89 0.184
- Productive index 481.14+31.73 384.09+29.17 0.114
35-42 day
- ADG (kg/bird/day) 0.07+0.01 0.07%0.00 0.410
- ADFI (kg/bird/day) 0.19+0.01 0.18+0.01 0.417
- FCR 2.74+0.36 2.58+0.09 0.884
- Viability (%) 98.68+12.58 100.00+0.00 0.974
- Productive index 261.6511£94.94 261.1924+22.97 0.639
0-42 day
- ADG (kg/bird/day) 0.06+0.00 0.06%0.00 0.169
- ADFI (kg/bird/day) 0.11+0.00 0.1110.00 0.298
- FCR 1.83+0.08 1.84+0.04 0.159
- Viability (%) 98.68+11.98 96.67+0.00 0.742
- Productive index 323.54158.09 315.23+25.24 0.293
Economic benefit return
- FCG (Baht/bird) 76.09+0.28 76.50+2.25 0.206
- SBR (Baht/bird) 95.96+4.38 95.96+0.89 0.121
- NPR (Baht/bird) 19.66+4.64 19.25+1.41 0.256
- ROI (%) 25.84+5.82 25.16+2.32 0.153
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Table 4 Effect of crude soy lecithin in broiler chicken diets on carcass and cutting percentage

Carcass and cutting percentage

Level of dietary substitution CSL for CPO

Pr>T
(%) 0:100 5:95

Thai carcass percentage 83.05+0.69 81.29+4 .43 0.564
Carcass percentage 74.66+0.89 72.3214.66 0.478
Chill carcass percentage 74.51+£0.89 72.18+4.65 0.441
Boneless breast 31.00+0.37 28.38+1.97 0.083
Pectoralis major 26.03+0.40 23.37+1.66 0.054
Pectoralis minor 5.48+0.18 4.97+0.31 0.069
Wing stick 7.61+0.64 7.3210.62 0.602
Tulip 4.67+0.32 4.82+0.10 0.486
Thigh 16.84+0.97 17.704+2.06 0.550
Drumstick 11.9740.39 12.67+0.04 0.087
Skeletal bone 17.53+1.30 17.50+1.43 0.982
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Table 5 Effect of crude soy lecithin in broiler chicken diets on meat quality and nutrient composition in meat

Meat quality and nutrient Level of dietary substitution CSL for CPO

composition in meat 0:100 5:95 T
pH1 5.8710.12 5.97+0.24 0.116
pH24 5.6010.26 5.63+0.06 0.210
Color at 45 min after slaughter
- L* (Lightness) 52.86+6.83 56.60+1.749 0.409
- a* (Redness) 0.66+0.44 0.88+0.48 0.579
- b* (Yellowness) 10.33+1.02 11.23£1.92 0.512
Color at 24 hour after chill storage at 4 °C
- L* (Lightness) 45.11+2.61 48.97+4.28 0.254
- a* (Redness) 1.10£0.40 0.60+0.38 0.191
- b* (Yellowness) 10.51+1.33 10.95+0.89 0.659
Water holding capacity (%)
- Cooking loss 22.03+2.99 21.97+4.07 0.983
- Trawling loss 19.44+1.78 18.34+2.23 0.201
- Roasting loss 23.54+2.98 20.34+3.70 0.308
- Drip loss 6.43+1.51 5.17+0.76 0.265
Nutrient composition
- Dry matter (%) 29.05040.700 30.0754£2.075 0.488
- Organic matter (%) 98.780+0.140 98.627+0.035 0.189
- Crude protein (%) 22.185+0.435 21.690+0.310 0.191
- Ether extract (%) 4.275+0.065 4.39040.150 0.002
- Total carbohydrate (%) 0.710£0.060 0.70+0.070 0.201

- Gross energy (kcal/kg) 1326.000+15.160 1360.700+£22.100 0.182
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Table 6 Effect of crude soy lecithin in broiler chicken diets cholesterol and fatty acid in meat

J Sci Technol MSU

Cholesterol and fatty acid in meat

Level of dietary substitution CSL for CPO

Pr>T
(g/100 g total fat) 0:100 5:95

Cholesterol 55.075+0.765 58.513+2.349 0.049
Total SFA' 1.81540.145 1.665+0.505 0.646
- Myristic acid (C14:0) 0.035+0.005 0.035+0.015 1.000
- Pentadecanoic acid (C15:0) 0.010£0.001 0.010+0.001 0.543
- Palmitic acid (C16:0) 1.355+0.095 1.12040.320 0.289
- Margaric acid (C17:0) 0.010+0.003 0.015+0.005 0.158
- Stearic acid (C18:0) 0.395+0.045 0.470+0.160 0.479
- Arachidodic acid (C20:0) 0.010+0.003 0.015+0.005 0.158
Total MUFA? 2.580+0.210 3.140+0.06 0.011
- Myristoleic acid (C14:1) 0.010+0.001 0.010+0.001 0.447
- Palmitoleic acid (C16:1n7) 0.255+0.005 0.330+0.010 0.003
- Vaccenic acid (C18:1n7c) 2.130+£0.190 2.465+0.114 0.049
- Oleic acid (C18:1n9) 0.140+0.01 0.185+0.015 0.012
- Eicosenoic acid (C20:1n9) 0.025+0.050 0.030+0.01 0.481
- Nervonicacid (C24:1w9) 0.010+0.001 0.010+0.001 0.859
Total PUFA® 1.482+0.057 2.402+0.427 0.020
- Linoleic acid (C18:2n6) 1.280£0.110 1.75510.275 0.048
- Linolenic acid (C18:3n3) 0.075+0.005 0.13040.030 0.035
- C20:3n6 0.020+0.001 0.020+0.001 0.589
- DGLA (C20:3n6) 0.010+0.003 0.015+0.005 0.158
- Arachidonic acid (C20:4n6) 0.040+0.005 0.055+0.005 0.006
Total n3* 0.065+0.005 0.115+0.065 0.254
Total n6° 1.360£0.110 1.860+0.790 0.338
Total n9° 0.175+0.015 0.210+0.090 0.542
n3/n6 ratio’ 0.063+0.071 0.047+0.006 0.025
SFA/USFA ratio® 0.45+0.012 0.30+0.024 0.034
lodine value 4.63+0.026 6.00+£0.017 0.042
Atherogenic index 0.367+0.014 0.222+0.027 0.001
A-9 Desaturase (16) index 15.880+0.675 22.486+0.917 0.006
A-9 Desaturase (18) index 26.254+0.829 28.158+0.251 0.019

' Total SFA = Total saturated fatty acid, > Total MUFA = Total monounsaturated fatty acid, *Total PUFA = Total poly-

unsaturated fatty acid, “Total n3= Omega-3 fatty acid, *Total n6= Omega-6 fatty acid, “Total n9= Omega-9 fatty acid,

"n3/n6 ratio= Omega-3 fatty acid/Omega-6 fatty acid, *SFA/USFA ratio= saturated fatty acid/unsaturated fatty acid
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