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ABSTRACT

This experiment were conducted to determine the formation of fatty acid soaps, digestibility and ruminal
characteristics when vegetable oils were added. Three CorriedalexSuffolk sheep fitted with rumen cannula were
used in a 3x3 Latin square design. Sheep were fed one of three diets consisting of alfalfa hay and
concentrates in a ratio of 70:30. Dietary treatments were 1) no oil, 2) 7% soybean oil and 3) 7% corn oil.
At the end of each experimental period, rumen contents from each sheep were collected before feeding and at
1, 3, 6 and 9h after feeding. pH decreased up to the 3 hour after feeding and increased until the end of the
collection(P < 0.0001). Whereas the concentration of NHs-N showed inverse changes to pH(P < 0.0001). Type of
oil did not affect the molar concentration of total VVFA, acetate, propionate and butyrate. Acetic/propionic acid
(A/P) ratio decreased with increasing time(P <0.0001), but the ratio at the end of the experiment became
similar to the initial value. No effects were found in the digestibility of dry matter, total-N, crude fiber, ash,
NFE, NDF and ADF. The formation of fatty acid soaps(FAS) increased after feeding than 1 hour before
feeding(P < 0.05) and increased in 7% oils than no oil addition(P < 0.05). Long chain fatty acids formed mainly
FAS. Since the formation of FAS might decrease negative effects on ruminal characteristics and total tract
digestibility.

(Key words : Vegetable oil, Fatty acid soaps, Ruminal characteristics, Digestibility)
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Formation of Fatty Acid Soaps in Sheep
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Table 1. Chemical and fatty acid composition of experimental diets

Alfalfa 1st cut
91.47

Concentrate Corn Qil

89.92

Item
Dry matter(%)

Soybean Qil

Crude protein
Ether extract
Crude fiber
Ash
Calcium
Potassium
Magnesium
Sodium
Nitrogen free extract
Neutral detergent fiber

Acid detergent fiber 49.09

Fatty acid composition, wt % of total fatty acid

Cuo 3.63

Cis0 3171

Cisian7 0.51

Ciso 6.52

Cis:1no 4.22

16.19

26.40

3.22

ND

ND

3.22

ND

4.96

100.00

NDV
10.93
0.09
413
22.86
53.25
6.69
0.35
0.28
ND
0.38
ND
1.04
100.00

0.36
18.30
0.34
1.94
23.03
48.60
3.13
0.42
ND
0.41
1.49
1.49
1.24
100.00

ND
12.48
0.15
2.05
28.46
55.03
0.73
0.45
0.33
ND
0.15
ND
0.17
100.00

Cigne
Cigans
Caoo
Ca0:1n9
Cao:5n3
Cazo
Ca2:1n0

Others?

Total

Y ND: not detectable,

2 unknown fatty acid.
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Hewlett Packard, USA)Z ¥2413}31al, VFA X

T&do = aceticy} propionic acidE 247}

0.05M, butyric, iso-butyric, valeric 2 iso-valeric
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oF XA s 6417 o) T

7k8hl 0.1 (P < 0.0001), H el -5} whEg el A
A Aol AHAE D oilzk Aol 9T

Elliott 5(1993)< H]5-%7] 2H-6-S-of A oty
o} FFALEE 37:630% Fodtil 47
oF $x)9] HI7} H]&E TVMAAL pHol= ¥
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44560 % FoJatil SFTiE 24% HIHE
u] pHell= W7t llvkar whgsksith
NHs-NO| ®3}= AtE5oF A7 7}
sttb7b 1 o] % ZEASFAITHP < 0.0001). AbEE
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0.05). Elliott 5(1993)& HlF%7] 25l
damt Az} FFARE 37:6322 Hols)
3 SEgel A9 HIF HES STVHIAE
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NH:-N 7} 7} E=tthar  H31349d of(Bateman
T} Jenkins, 1998).

324k, acetate(A), propionate(P)
butyrate®] Wsh= AT, REEAAFH AL
Aol eI E AR FeAg B
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= Al vg FEeR FUleelth
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ZF At GUAae] 43S Table 390
ERUIRItE AE, total-N, A, Z3|E, NFE,
NDF ¥ ADF 23}& B5F A+ % izt a3
= sleh &, 24 AskEe gl&2T, diTi
2 ST A7EE 717 6348, 8288 H
82.37%= tjz=Toll H|sl oil H7H7F frelAe
2 =JTHP<0.01). 22} oilzt &= Ak

Zrg-ol Al kel EXSPAAE HES @
gato] Apks Folds W AdE, fUlE,
NDF, ADF, o] Bl A¥ak Asha2 A2+
2+ Zpolzh fiSdtkal Wikl ti(Drackley s,
1992). Z-9-oll Al 50% fescue hayZ oshd,
AZG A2 10% D7ElE 712 43
Foll= IS XA gdtHDoreau 5, 1991).
Bermuda grass®} - $AFEE 50:500.2 oI35}
I UFfrE 2, 4,6 2 8%E FHHELS W A
5, #7]%&, nitrogen ¥ NDF9] A3}&oll= A
o]7} ¢l%lth= Bateman®} Jenkins(1998)2] A}

Hlgo] o w9 o 7lE

ZItH(Palmquist, 1987).

W9 g A el AW bR A
et Pk danch A
vk 1 o]fEE 1) A s Ll
AW AR Aart WeFolu H]S9-HT)
W] ot AaskEe] Adtm e dFds A
Al ¥kx] ¢k (Palmquist2} Conrad, 1978), 2) 2
29| AtRd= FEA o] i, 53] Cat
Mg Zheitafel ofs) freld Ak A9t
ste] 1S FAEy]  wliEolth(Palmquiste}
Jenkins, 1980). Al&oll ARE-gF LFu} 7 %9
ol shFo] 4.26%(1 =71, Table )= =
7] wfiEoll WhES] ulellA A Ak &g u]Eol
o Z0% Al

Devendra®} Lewis(1974)= 713k A|"o] A}
U AdiA TUS E2H o2 coatingslte] A
fra %W 1 Aol 15224 (hydrophilic)oll A
A/d o R viaL, REEQY] mlAlEo] Afra

Ere] A5 5 ol WHo] agony A

9
T
=

k>
Lo

AL

fras Ashgo] fHAslgittal Barslgley £z
o EAQl e} Aol Afra st v
A= T+ 842 F-8-3iBowmand) Firkins,

FZ2 pHS AgHoz FX5HA Xdlo] & 1993; Mertense} Loften, 1980). Y&apx:= tf
23 = ol AAE At AW o8-S T 2 Hxxd nls] A o] &) wlEel
A 4= ok A3t Edze] A% Bk (Van Soest, 1994) WHE9] Wlo A wiE AJ7hyel
ol HdHet W59 7es BEAHoRE §A EalE 1 FFel w9 dlelA EslE fE
NleEl Foa Bhze] RV AT W AR ALY F B Jo| FAT 4 9
Table 3. Total tract digestibility of sheep fed soybean oil and corn ail
Item c? s80?  co®  SsEm’ Effects”, P<
F 0

Dry matter 72.09 70.10 66.76 2.00 0.6122 0.6157
Total-N 26.96 24.73 28.01 3.79 0.9519 0.7746
Ether Extract 63.48 82.88 82.37 3.40 0.0016 0.8758
Crude Fiber 64.46 60.88 56.54 2.62 0.5284 0.6055
Ash 43.78 40.78 33.87 4.80 0.7448 0.6732
NFE® 80.42 79.60 76.07 1.39 04577 0.4404
NDF” 65.76 63.55 59.15 211 0.4890 0.5251
ADF? 65.76 63.58 59.57 2.10 0.5377 0.5571

Y'c : control, ? SBO : 7% soybean oil, ¥ CO : 7% corn oil, ¥ SEM : standard error of the mean.
¥ Effects were feed(F : between control, 7% soybean oil and 7% corn oil), between 7% soybean oil and 7% com

0il(0).

 NFE : nitrogen free extract, ” NDF : neutral detergent fiber, ® ADF : acid detergent fiber.
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TS WARHA tf 7RSS S
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SEE WY pHeE F-o] AEEAl(r = - 0.404,
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5 AHEe w, A4EY uPE A7

2ol A E(turnover rate)S 217 8.66 H

==

o

0]
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=i
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2 1030014 A4} 107472 =}o]7t Veh}A] ok
At AFHow oil HIbE NdE FHERE
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Allen(1996)2 ryegrassell H]8] <Zul= Bk
9 WellA FeFah= Altel o #7] el A

il
H

ghgo] Srlekelttal Haskelth dggo] &
7hshd WHeiuiell A @/dE FASTE WA st
712 oldEo] FAS FA v &S =AY
nAEe] frafdt FIFS vR= Ak =
A AAE 4 A3AHDrackley &, 1985).

Exe AARYATE AobA B F(specific
gravity)o] Z718HAl =az, WU Astd ¢
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Jones®} Murphy, 1991). —12jA EA%2e] FHE
gEjgro e W HSS WIAA AstE
ALEYJAZL BRI R TR dASES
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Afra BHd 35 ol2s 2dA7E Y
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2hal sk, pH7E Welxl s o sEE H o]
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S, 1991).

Afra ol oW AR AEE TR
3 Bl s A7 mAEY o] mE
A 2725 31(Jenkins, 1993), olwl A4¥ NEFA
= MAE BHoe AlR YAk ¥ & S
(Harfoot &, 1974). el w8 Hxxe]
cellulose 2:3}= #33] o]Fo]#]|7] o] W5
9 el o 22 A HaL, fed Ak
ZE FARAZ|AL WEA APRAels skl Al
A Aspel| WA= Fafigh FEes WAE F 3
Al #kBateman®} Jenkins, 1998).

B A A dEmzE of 6emzE A3}
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=13
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(2) EFA2} NEFA 2 FASQ| X|gfAH FMO9|
H5t

7} A2 7k EFA, NEFA 2 FASe] A|u
A W3S Table 594 Fig. 1o YERAA
EFAS] Cigo, Cis-Cigr % Cuisor= W GAITEO
7h&ell whe} 7F2EkITHP < 0.0001). A 2]
Al TeF AR AEAE gaE AbelE
EOI}Q’(P<0001) Cleoﬂ]' CiS—Clg;l% OI|Z_]' .9_-"]'
L zpolE& HGITHP<0.05). s A[Ako] A}
3 wol 5 ST wjAIgte] STt
upel gashs AEs HoFAh 7 5(2004)
o] & ANEE 77 10%% 713 in vitro A
HA A% Ciso, Ciso, Cis-Cigr B Cigo= I YA
Zrol F7Fetel web FRasiion, AHElgt H
A g-eb wgAIgY] S AR AfolE e
21 EHP < 0.0001).

NEFA®] Cio At wol 5 S7FFAaL(P <
0.01), thz=-¢ll H]af oiI A7 l—“’kﬁ‘r(P<
00001) Cigo> AHSE A AR T AL R
of - 1A= 7‘*0}91%]“& 3AIZF °1$°ﬂt
Z7Fsk 3 (P < 0.0001), oil H7F-7F thxol
HléH 1= 9HHP < 0.0001). trans-Cig1& A&
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Fig. 1. Proportion of the reactive fatty acids pool

forming fatty acid soap(FAS) vs sampling
time in sheep.

Substrates: A) basal; B) basal + 7% soy-
bean oil; C) basal + 7% corn oil.
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