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Introduction

Due to health concerns, efforts have been done to decrease hypercholesterolemic saturated fatty
acids (C12, C14 and C16:0) and increase cis-9 C18:1 and cis-9 trans-11 conjugated linoleic acid
(CLA) in milk fat from dairy cows (Dewhurst ef al., 2006). Dietary supplementation with plant
oils rich in linoleic and a-linolenic acids is a practical way to achieve this goal. However, most
of these studies were conducted with temperate forage-based diets, usually conserved as silage or
hay. During the conservation process, oxidative losses occur in the PUFA present in phospholipids
(Dewhurst ef al., 2006). This can partially explain why milk fat from cows fed fresh green forage
had higher unsaturated: saturated ratio and eis-9 frans-11 CLA than cows fed silage-based diets
(Elgersma et al., 2006). Therefore, the association of fresh tropical forage with plant oils seems to
be an interesting dietary strategy for improving milk fatty acid profile of dairy cows. This study
was designed to evaluate the effects of soybean oil levels on fatty acid profile from butter fat of
dairy cows fed diets based on Elephant grass (Pennisetum purpureum) as tropical forage.

Material and methods

This study was conducted at the National Dairy Cattle Research Centre, Brazil. Twelve multiparous
Holstein x Zebu dairy cows (90+25 DIM, initial milk yield and BW of 18.044.6 kg/d and 502.6+47.8
kg) were blocked according to milk yield and assigned to the following dietary treatments (DM
basis): (1) Control: no soybean oil (SO); (2) T1: diets with 1.5% of SO; (3) T2: diets with 3.0% of
S0 and 4) T3: diets with 4.5% of SO. The experimental design was a 4x4 Latin square with 15-d
treatment periods (10 d for adaptation and 5 d for data collection). Cows were allocated in free-
stall barns and individual feed intake was recorded using the Calan headgate system (American
Calan Inc., Northwood, NH, USA). Diets were fed once daily as a total mixed ration (TMR) and
were composed of chopped Elephant grass and a concentrate mixture (50:50, on a DM basis). The
Elephant grass was harvested daily at'mid maturity stage and chopped immediately before TMR
preparation. The basal concentrate was composed of ground corn, soybean meal, citrus pulp and a
mineral-vitamin supplement. Soybean oil was mixed into the concentrate every 10 days throughout
the study to prevent oxidative rancidity. Butter was prepared from milk produced by cows fed each
dietary treatment at the first day of each collection period. Butter was stored at -20 °C degrees and
subsequently analysed for fatty acid profile by gas chromatography using a CPSil-88 column as
described by Destaillats et al. (2007). Treatment effects were determined by regression analysis
using the GLM procedure of SAS® (2000) and declared significant at P<0.05,

Results

The concentration of selected FA identified in butter fat from cows fed each dietary treatment is
presented in Table 1. Concentration of short and medium chain FA as well as odd chain FA were
linearly decreased (P<0.01) in response to increasing levels of SO. In contrast, addition of SO to
the diet linearly increased (P<0.01) the concentration of frans-C18:1 isomers in butter fat. The SO

levels were also linearly and positively associated with cis-9 frans-1 1, trans-9 cis-11 and trans-10
cis-12 CLA in milk fat (P<0.01).
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Table 1. Fatty acid concentration (8/100 g of total FA) in butter Jat from dairy cows fed different
levels of soybean oil (SO) in diets based on Elephant grass as tropical forage.

Fatty acids (g/100g of total FA) Saybean oil levels (% DM) Coefficient of Effect!

0 1.5 3.0 4.5 variation (%) L Q
C4:0 to C10:0 899 842 690 594 101 ok ns
C12:0to C16:0 448 377  330. 296 136 ** ng
Odd chain FA (gxcept C19) 344 299 252 217 147 ok ns
CI8:0 778 912 942 994 636 *n ns
C18:1 trans-6 to 8 0.23 0.51 0.66 0.88 15.7 ok ns
C18:1 trans-9 034 052 064 069 153 bk *
CI18:1 trans-10 0.43 1.04 1.36 1.52 349 b ns
CI18:1 trans-11 2.00 4.24 6.44 935 21.0 "k ns
Cl18:1 trans 12 0.36 0.55 0,72 0.80 13.1 e ns
C18:1 trans-13 + trans-14 0.50 066 075 1.18 377 ok ns
C18:1 cis-9 + trans-15 204 218 231 22.6 7.61 Ll ns
C18:2 cis-9 cis-12 229 24 242 240 7.23 ns ns
Cl18:3 cis-9 cis-12 cis-15 0.28 0.29 0.26 023 200 ns ns
CLA cis-9 trans-11 128 247 374 459 180 ok ns
CLA trans-9 cis-11 0.02 0.04 0.06 0.08 15.1 L ns
CLA trans-10 cis-12 <0.01 0.01 0.03 0.03 499 "ok ns

! Probability of linear (L) or quadratic (Q) effect (*P<0.05, **P<0.01, ns: not significant).

Conclusion

Inclusion of soybean oil in Elephant grass-based diets positively affects milk fat composition of
Holstein x Zebu lactating dairy cows.
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