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Table 1- Composition and ingredients of experimental diets(basis of % DM)
oo
Treatments
1 2 3

9.87 9.87 9.87

Ingredients
ol gizes

Alfalfa
S 4y
Corn silage
)3 (S
Wheat straw
pAiS olS
Wheat bran
pAS poge
Pomegranate seed
bl s
Barley ground
P &l
Canola meal
Yol alous
Fresh soybean oil
o3l Lgw 89,
Oxidized soybean oil
o A8l bguw (49,
Mineral premix*
e dlge JoSo
Limestone
Sal S
Salt
S
Calculated composition (%)
() 015 dslone olions a3
CpP
PL eSon
ADF
Sl 0ol Jolone b 5
NDF
S 0ash )3 Jolowe U b
EE
s ylolas
NFC
Srd pf Ohdng S
Ca
orelS
P
i

Ash
asls 8.1 8.1 7.9

5 prSelee 12 515006 90 40 4 6 5 1/3 20 250 i i sy 5 onelS (S 0,555 g5 epysibes (5:5i0 ¢ o ey 0] cpssisie
Concentration of Mg, Fe, I, Cu, Mn, Se, Zn, S, Co, Caand P is 50, 20, 1.3, 5, 6, 40, 90, 0.6, 15 and 12
mg/g respectively.

19.74 19.74 19.74

27.64 27.64 27.64

9.87 9.87 -

14.81 14.81 14.81

11.85 11:85 13.72

0.99 0.99 0.99

0.99 0.99 0.99

0.25 0.25 0.25

13.2 13.2 13.4

30.39 30.39 31

48.7 48.7 49

6.7 6.7 7

25.7 25.7 24.8

0.80 0.87 0.87

0.29 0.29 0.30
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Table 2- Density and measured fatty acid composition of oxidized and fresh soybean oil

Ly Jg0 5 o35 35| o3t el b
Parameters Closed formula Oxidized Fresh
Dodecanoic C12:0 0.459+0.01 0.074+0.00 S5 393 Al
Tetradecanoic C14:.0 1.055+0.01 0.727+0.00 S5l 5] 5 Al
Cis-9-tetradecenoic C14:1 4.044+0.05 1.15+0.01 S5985) 5= 9= Ly ]
Pentadecanoic C15:0 0.088+0.00 0.197+0.00 SgilSalisy sl
Cis-10-pentadecenoic Ci5:1 0.229+0.00 0.163+0.00 S59:8kity =10 = s ol
Hexadecanoic C16:0 136.556+0.05  107.328+0.06 SSPS K sl
Cis-9-hexadecenoic Cl6:1 0.677+0.00 0.967+0.01 SS9 =9 = L Spnsl
Heptadecanoic C17:0 0.838+0.01 0.947+0.01 Sl sl sl
Cis-10- Heptadecenoic Ci7:1 0.439+0.01 0.434+0.01 S59iS3ken — 10 = s !
Octadecanoic C18:0 33.865+0.03 39.234+0.03 Sl sl
Cis- Octadecenoic C18:1 207.055£0.06 ~ 218.663+0.04 S8 ST = Ly S
Cis- Octadecadienoic’ C18:2 cis 509.21+#0.09  525.191+0.08 2839 (63 1S5S = e g
Trans- Octadecadienoic* C18:2 trans 0.108+0.00 5.876x0.02 RECR PPNEAT R R
Cis-9,12,15- Octadecatrienoic C18:3a 68.845+0.01 73.683+0.07 (W) gl 6y 558115 A2 9 = s 3]
Cis-6,9,12- Octadecatrienoic C18:3y 0.099+0.00 1.038+0.01 (Ll5) Syl 65 1821512 9 6 - s ol
Eicosanoic C20:0 1.621+0.02 2.929+0.06 S3gil5950] gl
Eicosenoic C20:1 0.077+0.00 1.989+0.04 SgieSal pul
Eicosadienoic C20:2 0.218+0.00 0.355+0.01 Sl 630595] ol
Cis-11,14,17-Eicosatrienoic C20:3 - 0.295+0.00 Sl 65 13651 17 14 11 - s sl
Cis-5,8,11,14-Eicosatetraenoic C20:4 0.223+0.01 0.492+0.01 Sgil 155 156551 14 AL 8 5 = s sl
Cis-Eicosapentaenoic? C20:5 - 0.375+0.02 2 S8 ity 13654 = Ly g
Heneicosanoic C21:0 - 0.078+0.00 SIgiljeSin ol
Docosanoic C22:0 1.917+0.02 3.678+0.05 Soil365 93 duuol
Cis-13- Docosenoic Cc22:1 - 0.072+0.00 S55565 9 =13 = o Sl
Cis-Docosahexaenoic® C22:6 0.322+0.00 0.480+0.01 2 S 35055 1355 5= o g
Tricosanoic C23:0 0.247+0.01 0.277+0.02 S9!
Tetracosanoic C24:0 0.642+0.01 1.299+0.03 Sdoil3651 5 ol
Cis-Tetracosenoic C24:1 0.117+0.00 0.147+0.01 S393355 15 s Spnsl
Others 31.154+0.03 12.129+0.07 O bl plo
Unsaturated 791.557+0.15  831.102+0.18 AN BV TN
Saturated 177.289+0.18  156.768+0.16 gldl G slanl
Oil density(g/ml) 0.897+0.05 0.859+0.06 () Lo 3 p)5) 09y S

'Different position of trans isomers: trans/cis, trans/trans, cis/trans.2All bound's position are cis.

1 s oyl s Nig dan” il 5 s e il [ il o [ il 5 ol il 5 sl yog ] iz S 5
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Table 3- Effect of treatments on parameters of gas production model, degraded dry matter in time of t0.5 and
calculated parameters of microbial protein in t0.5, metabolizable energy and organic matter degradability*

Treatments?
Parameters 2 .
aoxial b o)les SEM P-value
1 2 3
: 3
as production rate (c) 0.091° 0.102° 0.076° 3.7x10*  P<0.001
55 Jf.Jy (o4
Potential gas production(b)* b
e Lt 166.276*  143.260 172.060° 0.623 P<0.01
Lag time(h
2g time(n) 0.323% 0.731" 0.004° 0024  P<0.001
(cels) pab 56
Gas produced in 120 h * b
o0 s s 170.989°  146.784 174.208° 4.133 P<0.01
Time of
fme ot fos 16.275° 14.119" 19.284° 0.117 P<0.001
(celo) tys e
4
gas produced attos 80.238°  74750°  93.388° 0.327 P<0.001
tys Gloj 2 g 5B
Degraded DM at tgs5° b 4
RGN 1 510.662°  459.522 482.146° 7.9x10 P<0.001
Microbial protein at tgs"®
Microbial protein at fos 301.844°  284.604°  263.614° 0.922 P<0.001
tyis (yloj 13 9550 (s

ME®! * 1 1 8
‘ . . . . . P=0.09
3 s s 5.906 5.665 5.742 0.079
%OMD’ . .

. 40.651 39.077" 39.582 " 0.516 P=0.09°

106) Ji ool sy o5

(P<0.05) sislyigo o gime M (slls ciss, o 3 &l i By b clouSlyst

U i g 00 28T 09,3 o g 00 ST 080, 2 o {(s3lme J55) o3 o9y e
o ol ay JsiEe s aSil St ool o5 pn oljl 4 oS e o 4SOl Sis odle o5 m il 4 sl e s 4SOl S ssbe 55 a4 el 3 ) LS

Sl 6yl sine & e Sslise cadle 55 b 09,5 5 glis®  ilislns’ (K5 00l p SokS

“Means within same column with different superscripts differ (P<0.05).
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Figure 1- Linear regression between gas production and dry matter degradability in experimental groups
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Table 4- Effect of treatments of parameters of Orskov-Mcdonald model, CH4 and CO2 production, VFAS molar
proportion and total VFA produced in 24 "incubation
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1 2 3
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a5 5] 58 8 281 53 >20 % 0.05
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Sliwl Jgo o
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Butyrate "8 . . \
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“Means within same column with different superscripts differ (P<0.05).
*Treatments:1) control (fresh oil) 2) oxidized oil and 3) oxidized oil and pomegranate seed.
%y DM/hour, “g/g incubated DM, °passage rate assumed to be 0.03 g DM/hour, *mMol/ g incubated DM for 24", "Molar
proportion, & Calculated. °parameters with Latin signs just trend to be different.
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Figure 2- Effect of treatments on percentage of methane production in time periods
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