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Effects of nutritional emulsifier supplementation in laying hen diets on
digestibility, productive performance, hematology,

and factional egg production
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ABSTRACT: The experiment was conduct to determine the effects of nutritional emulsifier
supplementation in laying hen diets on digestibility, performance, egg quality, hematology, nutritive
value of eggs, cholesterol and enrichment of omega fatty acid in yolk. Two hundred laying hen
(Hisex brown®) were randomly divided into completely randomized design with 2 treatments
and 5 replication per treatment (n=20). Dietary treatment included the corn-soybean meal base
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diet (without nutritional emulsifier supplementation), and basal diet supplemented with 400 g/ton
diet from nutritional emulsifier. The results of this study showed that nutritional emulsifier
supplementation at 400 g/ton increased to digestibility of ether extract, and gross energy different
to control group (P<0.05). Furthermore, nutritional emulsifier supplementation increase to hen
day production different to control group (P<0.05) but does not affect the others productive
performance (P>0.05). Accumulation of nutritional emulsifier supplementation in diet significantly
decreased the H/L ratio, total cholesterol triglyceride, and glucose level when compared with the
control (P>0.05) and resulted in significant increases HDL and free fatty acid (P>0.05). In addition,
supplementing three levels of nutritional emulsifier in diets resulted in significant increases in
crude protein in yolk, gross energy in whole egg and fatty acid in yolk, mainly linoleic acid, DHA,

omega 3, and lodine value (P<0.05).
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Table 1 Ingredient composition and chemical analysis of the experimental diets

Ingredient composition (%)

Nutritional emulsifier supplementation in diets

Control diet 400 g/ton of feed
Corn 49.990 49.990
Soybean meal (48% CP) 21.530 21.530
Rice bran oil 9.680 9.680
Limestone (CaCoa) 13.860 13.860
Dicalcium phosphate 1.880 1.880
Salt 0.300 0.300
DL-Methionine (99%) 0.116 0.116
L- Lysine (99%) 0.083 0.083
Premix* 2.500 2.500
Nutritional emulsifier (g/ton of feed) 0.000 400.000
Analyzed chemical content

Dry matter (%) 91.900 91.810
Gross energy (Kcal/kg) 3,805.199 3,848.228
Crude protein (%) 18.291 18.184
Ether extract (%) 11.600 12.751
Calcium (%) 5.650 5.640
Total Phosphorus (%) 0.750 0.750

*! Each one kilogram of vitamin-mineral premix contained 10,000 IU of vitamin A, 3,000 IU of vitamin D3, 1501U of vitamin
E, 3 mg of vitamin K3, 0.02 mg of vitamin B12, 0.2 mg of biotin, 6.5 mg of riboflavin, 4 mg of folic acid, 10 mg of calcium
pentothenate, 39.9 mg of niacin, 2.2 mg of thiamine, 4.5 mg of pyridoxine, 1000 mg of choline chloride, 125 mg of
antioxidant, 66 mg of manganese oxide, 70mg of zinc oxide, 80 mg of ferrous sulfate, 10 mg of copper sulfate, 0.3 mg of

sodium selenite, 0.4 mg of sodium lodate
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Table 2 Effect of nutritional emulsifier supplementation in laying hen diets on apparent nutrient

digestibility

Apparent nutrient digestibility

Nutritional emulsifier supplementation in diets Pr>T

Control diet

400 g/ton of feed

Dry matter (%)

Organic matter (%)
Crude fiber (%)

84.368+4.619
83.679+4.277
48.693+5.132
88.550+0.201

Ether extract (%)
Crude protein (%)
Gross energy (%)

80.201+2.885
85.400+0.321

85.355+2.601 0.148
84.143+2.494 0.230
47.905+3.968 0.532
91.380+0.391 0.021*
81.921+1.653 0.694
88.140+0.240 0.038*

" Mean with symbol with in same row differ significantly (P<0.05)
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Table 3 Effect of nutritional emulsifier supplementation in laying hen diets on productive performance

Productive performance

Nutritional emulsifier supplementation in diets

Pr>T

Control diet

400 g/ton of feed

Average daily feed intake (g/day)
Hen day production (%)

Average egg weight (g)

Egg mass (g/day)

Feed conversion ratio

Feed cost per 1 kg of egg (THB/1 kg

95.119+7.005
79.336+0.315
51.751+0.067
41.655+2.125
2.401+0.053
31.586+0.882

94.193+5.566
81.611+0.224
52.021+0.626
42.451£0.612
2.395+£0.115
31.601+1.906

0.842
0.036*
0.453
0.252
0.081
0.175

of egg)

" Mean with symbol with in same row differ significantly (P<0.05)

Table 4 Effect of nutritional emulsifier supplementation in laying hen diets on hematological value

Hematological value

Nutritional emulsifier supplementation in diets Pr>T

Control diet

400 g/ton of feed

Hematological characteristics
Hematocrit (%)
Hemoglobin (g/dL)
RBC (x 1076 /uL)
WBC (1uL)

Heterophil (%)
Lymphocyte (%)
H/L Ratio

Serum biochemical profile
Cholesterol (mg/dl)
HDL (mg/dL)

LDL (mg/dL)
Triglyceride (mg/dL)
FFA (uEq/L)
Glucose (mg/dL)

27.330+1.240
9.860+0.590
1.890+0.030
17,066.660+2,134.310
53.330+4.980
56.330+1.690
1.090°+0.090

146.000+8.600
56.330+1.690
2.660£0.470
917.330£17.170
435.710+£1.040
180.290£1.140

30.500+3.100 0.390
10.580+1.290 0.270
2.150+0.230 0.090
15,766.660+1,504.800 0.270
48.500+8.380 0.520
59.000+4.960 0.400
0.750°+0.050 0.007**
155.330+11.890 0.250
62.33042.620 0.042*
2.410+0.500 0.390
797.240+17.630 0.001**
460.560+1.300 0.030*
178.120+1.570 0.020*

" Mean with symbol with in same row differ significantly (P<0.05)

" Mean with symbol with in same row differ significantly (P<0.01)
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Figure 1 Effect of nutritional emulsifier supplementation in laying hen diets on nutritive value in egg
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Table 5 Effect of nutritional emulsifier supplementation in laying hen diets on enrichment of yolk

cholesterol and fatty acid profile

Fatty acid composition in yolk Nutritional emulsifier supplementation in diets Pr>T
(9/100 g total fat) Control diet 400 g/ton of feed
Cholesterol 1,442.661+£31.964 1,631.505+52.185 0.045*
Total SFA' 8.480+0.170 9.280+0.095 0.001**
-Myristic acid (C14:0) 0.075+0.005 0.085+0.005 0.225
-Pentadecanoic acid (C15:0) 0.020+0.001 0.020+0.001 0.345
-Palmitic acid (C16:0) 6.420+0.190 6.920+0.050 0.025*
-Margaric acid (C17:0) 0.060+0.005 0.065+0.001 0.225
-Stearic acid (C18:0) 1.890+0.100 2.170£0.070 0.104
-Arachidodic acid (C20:0) 0.010+0.003 0.010+0.005 0.158
Total MUFA? 12.280+1.040 12.820+0.194 0.526
-Myristoleic acid (C14:1) 0.010+0.003 0.010+0.005 0.158
-Palmitoleic acid (C16:1n7) 0.735+0.065 0.745+0.005 0.800
-Vaccenic acid (C18:1n7c) 10.835+0.895 11.32+0.220 0.529
-Oleic acid (C18:1n9) 0.060+0.066 0.625+0.025 0.341
-Eicosenoic acid (C20:1n9) 0.075+0.015 0.090+0.001 0.225
-Nervonicacid (C24:1w9) 0.025+0.005 0.030+0.003 0.225
Total PUFA’ 5.600+0.425 6.02+0.280 0.415
-Linoleic acid (C18:2n6) 4.753+0.370 5.040+0.020 0.445
-Linolenic acid (C18:3n3) 0.090+0.020 0.125+0.005 0.046*
-C20:3n6 0.045+0.005 0.045+0.005 0.897
-DGLA (C20:2n6) 0.060+0.010 0.070£0.010 0.477
-Arachidonic acid (C20:4n6) 0.555+0.025 0.610+0.050 0.332
-DHA (C22:6n3) 0.125+0.005 0.145+0.005 0.001**
Total n3* 0.200£0.010 0.220+0.010 0.040*
Total n6° 5.405+0.425 5.800+0.270 0.428
Total n9° 0.700+0.080 0.720+0.020 0.622
n3/né ratio” 0.037+0.003 0.038+0.001 0.622
SFA/USFA ratio® 0.471+0.240 0.494+0.191 0.421
lodine value 18.725+0.189 20.456+0.172 0.032*
Atherogenic index 0.385+0.011 0.376+0.0191 0.671
-9 desaturase (16) index 9.750+0.564 9.246+0.001 0.259
-9 desaturase (18) index 24.126+2.797 22.358+0.134 0.369

" Mean with symbol with in same row differ significantly (P<0.05), "Mean with symbol with in same row differ
significantly (P<0.01), ' Total SFA = Total saturated fatty acid, * Total MUFA = Total monounsaturated fatty acid,
*Total PUFA = Total polyunsaturated 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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