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Effect of Dietary Supplements of Bypass Fat containing Omega-3 Fatty Acids on
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Abstract: Bypass fat supplementation which is the source of omega-3 fatty acids in dairy cows is a
great way to improve the nutritional value for consumers. The aim of the experiment was to determine
the effect of bypass fat containing omega-3 fatty acids supplementation on milk yield, compositions,
milk fatty acid profiles and blood metabolites of lactating dairy cows. Eight crossbred cows (>87.5%
Holstein Friesian), averaging 62.50 + 26.11 days in milk were analyzed using the paired t-test. The first
period (CON) cows were fed a basal diet based on concentrate containing 16% of crude protein,
soybean milk residue and roughage source (sweet corn husk and cob silage and Napier grass). The
second period cows were fed the same diets of CON and supplemented with 200 ¢/h/d of bypass fat
(BF). The experiment was conducted for 8 weeks with 14 days for adaptation. Supplementation of
bypass fat had no negative effect on dry matter intake and milk yield (P>0.05). Milk compositions were
not affected by BF (P<0.05). However, blood glucose concentration was increased in BF (P<0.01), but
there were decreased in NEFA and triglyceride concentration (P<0.05). In addition, concentration of
milk omega-3 fatty acids and unsaturated fatty acids were increased by BF supplementation (P>0.05).
This study indicates that supplementation of bypass fat containing omega 3 fatty acids can positively

impact on energy balance and milk fatty acid profiles of lactating cows.
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Table 1 Chemical composition of the experimental diets.

Concentrate Roughage
concentrate soymilk sweet corn husk Napier
residue and cob silage grass
Dry matter, % 92.11 23.43 18.27 18.21
Crude protein, % DM basis 16.29 35.97 4.48 10.14
Ether extract, % DM basis 3.68 22.37 1.62 2.08
Acid detergent fiber (ADF), % DM basis 20.63 6.37 28.45 36.75
Neutral detergent fiber (NDF), % DM basis 25.75 13.69 39.05 58.38
Non-fiber carbohydrate'(NFC), % DM basis 46.19 24.14 47.55 18.83
Ash, % DM basis 8.09 3.83 7.30 9.57
Gross energy, kcal/kg 4347.50 5998.78 4294.79 4257.62

INFC =100 - NDF - CP - ether extract — ash (Mertens, 1988)
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Table 2 Effect of dietary supplements of bypass fat containing omega-3 fatty acids on dry matter

intake and body weight of lactating cows.

Item CON BF' SEM P-value
Total DMF’, kg/d 11.30 11.31 0.519 0.544
Concentrate 6.28 6.49 0.516 0.793
Soymilk residue 1.29 1.30 0.098 0.979
Roughage 4.91 4.95 0.045 0.255
DMI, % body weight 2.58 2.66 0.123 0.904
Body Weight, kg
Initial 437.49 430.50 8.295 0.561
Final 430.50 424.50 7.991 0.635
Change 7.49 6.00 0.680 0.144

'BF, bypass fat containing omega-3 fatty acids. DMI, dry matter intake.
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(monounsaturated fatty acid; MUFA) hagnsa
lusfulidudidediou (polyunsaturated fatty acid;
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Table 3 Effect of dietary supplements of bypass fat containing omega- 3 fatty acids on milk

production and composition of lactating cows.

Item CON BF' SEM P-value
Milk yield, kg/d 15.20 14.26 0.567 0.294
3.5% FCM?, ke/d 14.01 14.22 0.838 0.866
4% FCM’, ke/d 13.09 13.16 0.729 0.954
ECM*, kg 14.19 14.04 0.708 0.898
Milk composition, %
Fat 3.02 3.58 0.224 0.122
Protein 2.90 2.88 0.056 0.881
Lactose 4.92 4.94 0.074 0.894
Solid not fat 8.58 8.65 0.035 0.245
Total solid 11.54 12.10 0.215 0.109

'BF, bypass fat containing omega-3 fatty acids. ?3.5% fat-corrected milk (3.5% FCM) = [0.35 x milk

yield (kg/d)] + [18.57 x milk fat yield (kg/d)] (Parekh, 1986). * 4% fat-corrected milk (4% FCM) = [0.40

x milk yield (kg/d)] + [15 x milk fat yield (kg/d)] (17)* ECM, energy corrected milk; [0.327 x milk yield

(kg/d)] + [12.95 x fat yield (kg/d)] + [7.2 x protein yield (kg/d)].
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Table 4 Effect of dietary supplements of bypass fat containing omega-3 fatty acids on milk fatty acid

profile (g/100 of fatty acids) of lactating cows.

Item CON BF' SEM P-value
Caprylic acid (C8:0) 1.51 1.24 0.310 0.569
Capric acid (C10:0) 1.86 1.99 0.175 0.626
Lauric acid (C12:0) 3.26 4.00 0.286 0.132
Myristic acid (C14:0) 13.27 13.82 0.419 0.403
Myristoleic acid (C14:1) 0.45 0.46 0.142 0.999
Pentadecanoic acid (C15:0) 0.94 1.28 0.269 0.422
Palmitic acid (C16:0) 47.52 44.96 1.391 0.257
Palmitoleic acid (C16:1) 1.28 1.76 0.321 0.345
Stearic acid (C18:0) 10.92 10.53 1.397 0.855
trans-9-Elaidic acid (C18:1n9t) 1.10 1.51 0.404 0.518
cis-9-Oleic acid (C18:1n9¢) 14.84 15.57 0.653 0.474
Linoleic acid (C18:2n6c) 1.70 1.34 0.351 0.503
alpha-Linolenic acid (C18:3n3) 0.03 0.53 0.317 0.299
Arachidic acid (C20:0) 0.03 0.24 0.200 0.506
>n3, n6, n9 17.72 18.90 0.507 0.167
SFA? 79.31 78.06 1.151 0.484
UFA’ 19.45 21.12 0.804 0.210
MUFA’ 17.67 19.29 0.623 0.132
PUFA® 1.77 1.82 0.429 0.939

'BF, bypass fat containing omega- 3 fatty acids. °SFA, Saturated fatty acid. *UFA, Unsaturated fatty acid.

“MUFA, Monounsaturated fatty acid. °PUFA, Polyunsaturated fatty acid.
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Table 5 Effect of dietary supplements of bypass fat containing omega-3 fatty acids on blood

metabolites of lactating cows.

ltem CON BF SEM P-value
Glucose, mg/dL 52.08 65.55 2.446 0.002
BUN?, mg/dL 6.027 4.381 0.566 0.093
BHBA®, mmol/L 0.543 0.714 0.093 0.222
NEFA®, mmol/L 0.482 0.249 0.056 0.013
VLDL®, mg/dL 3.49 3.00 0.228 0.194
LDL®, mg/dL 10.84 9.16 1.041 0.314
HDL', meg/dL 97.01 89.99 3.669 0.242
Cholesterol, mg/dL 168.78 164.72 9.248 0.773
Triglyceride, mg/dL 18.35 14.15 0.812 0.016

"BF, bypass fat containing omega- 3 fatty acids. 2 BUN, blood urea nitrogen. > BHBA, beta-

hydroxybutyric acid. *NEFA, non-esterified fatty acid. > VLDL, very low-density lipoprotein. ¢ LDL, low-

density lipoprotein. "HDL, high-density lipoprotein.
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2013)
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