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Effects of Added Vegetable Oils on In vitro Formation of Fatty
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ABSTRACT

In vitro experiments were conducted to determine the formation of fatty acid soaps (FAS) and neutral
detergent fiber (NDF) disappearance rate. The substrates were a basal alfalfa hay containing 1) no oil, 2)
10% soybean oil, 3) 10% corn oil, on a weight basis. All the substrates were incubated in triplicate for
0, 3, 6, 12, 24 and 48h in each experiment. After the incubation in the first experiment serum bottles
(60ml) were analyzed for nonesterified, esterifed and fatty acid soaps contents. The serum bottles (120ml)
from the second experiment were analyzed for pH, NHs-N and VFA concentration, and dry matter and
NDF disappearance rate. pH decreased and the concentration of NHs-N increased significantly with longer
incubation time (P<0.0001). The disappearance rates of dry matter and NDF significantly varied with
feed, incubation time and oils (P<0.05). The molar concentration of total VFA increased and proportion
of acetate significantly decreased with incubation time (P<0.0001), but the proportion of propionate
significantly increased with longer incubation time (P<0.0001). Addition of oils to diet lowered the ratio
of acetate:propionate (P<0.05). The esterified fatty acids (EFA) decreased with increasing incubation time
(P<0.0001), and nonesterified fatty acids (NEFA) increased due to lipolysis of EFA. NEFA then reacted
with cations to increase formation of FAS. The formation of FAS increased significantly at 48h of
incubation time (P<0.0001). Especially, formation of stearic acid soaps was 27.5 and 32.5 folds with
soybean oil and corn oil supplements, respectively, by 48h of incubation time (P<0.0001). Alfalfa hay
had higher cation contents, particularly Ca, which react with NEFA and FAS can be formed with longer
incubation time. Saturated fatty acids had a higher proportion of FAS than did unsaturated fatty acids,
suggesting that the former may react more extensively with cations. FAS contents increased with
increasing chain length of the fatty acids. Since added vegetable oils formed FAS, it might decrease
negative effects on in vitro fermentation characteristics and NDF disappearance rate.
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Table 1. Chemical and fatty acid composition of experimental diets

Item Alfalfa 1st cut  Concentrate Soybean Oil Corn Qil
Dry matter(%) 91.47 89.92
Crude protein 20.00 15.17
Ether extract 2.78 3.06
Crude fiber 42.72 5.09
Ash 7.64 6.92

Calcium 1.75 0.81

Potassium 1.73 1.00

Magnesium 0.32 0.34

Sodium 0.46 0.46
Nitrogen free extract 26.86 69.76
Neutral detergent fiber 57.36 30.92
Acid detergent fiber 49.09 9.34

Fatty acid composition, wt % of total fatty acid

C 140 3.63 0.36 NDV ND
C 16:0 3171 18.30 10.93 12.48
C 16:1n7 0.51 0.34 0.09 0.15
C 180 6.52 1.94 4.13 2.05
C 18:1n9 422 23.03 22.86 28.46
C 18:2n6 16.19 48.60 53.25 55.03
C 18:3n3 26.40 3.13 6.69 0.73
C 20:0 3.22 0.42 0.35 0.45
C 20:1n9 ND ND 0.28 0.33
C 20:5n3 ND 0.41 ND ND
C 22:0 3.22 1.49 0.38 0.15
C 22:1n9 ND 1.49 ND ND
Others? 4.96 1.24 1.04 0.17
Total 100.00 100.00 100.00 100.00

2)

Y not detectable, ? unknown fatty acid.
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; Formation of Fatty Acid Soaps In vitro

Lo wet o HH=t}(Jenkins®} Palm-
quist, 1982; Palmquist 5, 1986).
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