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Table 1 Fatty acid composition

nsaludy Rapesreed oil rice bran oil  olive oil
Lewinska et Bell et al. Eknaes et al.  Abbas Aliet  Al-Bachir and
al. (2015) (2001) (2017) al. (2019) Sahloul (2016)
C14:0 - 14 0.1 0.31 -
C16:0 4.3 10.3 8.9 18.30 14.69
Cl6:1 cis-9 - - 0.3 0.20 1.18
C18:0 2.0 2.7 2.6 241 2.19
C18:1 cis-9 62.5 39.1 53.7 41.19 68.91
C18:1 cis-11 - - 3.4 - -
C18:2n-6 19.6 123 25.1 34.16 12.22
C18:3n-3 10 5.6 7.6 2.31 0.79
C20:0 0.8 - 0.7 1.0 -
MUFA 62.9 - - 41.38 -
PUFA 29.6 - - 36.47 -

wan1sLasuthsundndansuld Usinaniiun uazesdusznautuuune

21NN3ANYI983 Bernard et al. (2022) Avnsiaiutdusndn 8% luewnsunsus se
USmamsAuld wawdn wavesdusznauthusluunzusuinsAuldlugg (120 wag230 DIM) 113
Auldvosumznduaunuuanguiieduhinmdadununmsiulfdutulddeiumaada (P<0.05)
waznsiulfveaunznauiiaiurifuinduludis 230 DIM) ldnuanuuand1stunisada (P<0.05)
serienguiieiuinsfuiends Viinaluiuluig unenguiliaSuisiuunduduimalaugen iy

wnZNauAIUANLA INUANLANA1TERINgRESHUNTusNEn Turaeinandni uu TUsAuwan
Tnalyldsunanszvivannsasulaiu(Table 2) Milloradunsizd adsundadunszinzmdn

(%

nstiomsasuludiunnunzunehliiinnsduginisvinuvesgdunidlunsemesuutedasasie

nsgeglnivaslunseinzguuiazaralunanisuslaalnives



Table 2 Effects of rapeseed oil on feed intake and milk yield in goats milk

Experimental period? (DIM)

ltem (M?! P1 P1 p2* P3 SEM? P-value
60 120 190 230
Total feed intake CON 210 2.19° 2.35° 0.111 0.05
(silage + concentrate) POFA 213  1.81° 2.01°
(kg of DM/d) RSO 218  2.16° 2.22%
SEM®  0.099
Milk yield (kg/d) CON 306 3.01 2.45 1.91 0.123 0.93
POFA 3.15 276 2.65 1.87
RSO 320 291 2.58 1.93
SEM  0.175
Fat yield (g/d) CON 1347 89.7° 78.9° 60.6 4.566 <0.01
POFA 1351 106.1*  105.1* 721
RSO 1539 102.4%  100.4* 70.2
SEM  7.201
Protein yield (g/d) CON 908 804 77.0 56.8 3.182 0.36
POFA 912 747 81.6 55.3
RSO 949  80.2 84.8 60.4
SEM  3.701
Lactose yield (g/d) CON 141.0 1289 1002 76.7 5.445 0.72
POFA 1413 1176 1063 748
RSO 1474 1306 103.8 784
SEM  6.646

@PMeans within a column with different superscripts differ (P < 0.05).

CON = control

POFA =hydrogenated palm oil enriched with palmitic acid

RSO = rapeseed oil

P1 = indoor feeding; P2 = mountain pasture; P3 = indoor feeding.

*Forage intake and energy balance not measured on mountain pasture.

Source: Bernard et al. (2022)



Table 3 Effects of rapeseed oil on feed intake and milk yield in goats milk.

Treatment
Parameters Diets SEM P-value
Body condition CON 2.43 0.136 0.056
score RSO 2,77
Sunflower  2.66
Body weight, kg CON 40.6 4.05 0.378
RSO 46.3
Sunflower  44.0
Milk yield, ke/d CON 1.03 0.133 0.356
RSO 1.26
Sunflower  0.92
Fat, % CON 2017  0.174 0.056
RSO 2.270
Sunflower  2.260
Protein, % CON 2.607  0.163 0.155
RSO 2.417
Sunflower  2.823
Lactose, % CON 4.76 0.250 0.106

RSO 4.08
Sunflower  4.62

SEM, standard error of the mean.
Milk fatty acids.

Source: Vargas-Bello-Pérez et al. (2022)

A5ANY1904 Vargas-Bello-Peérez et al. (2022) WU31n1SL@3 LT WLSNE A 4% luowis
USunaunisauld wandaiuy waresdusznautudluunsulylasunansenuainnisiasusingiu
\Sn3a (Table 3) wilusuues donndasiunisine ey Inglingstad et al. (2017) FswuinnIsiasy
dfusn@aluems wandniildldsunansenuannsasuiusnds Usinalasuluuaunenuin

nquilasuuniuUduiivsualaiuigs wiluvaeiderduilinuanuwansisiunguiasuibu



g Tugieiideawuuyasesjs (Table 4) Eknees et al. (2017) wudnnsiasuundusnda 8% lu

9115 M3nulalugaa (120, 200 kaw230 DIM) Husunaumsiulanimudulivanssiuiunguaiunu

a

nananuIuy Wsay waztanlpalilasunansenuainnisasuuiiusnda Usuialuduluug 979
dgj 1 1 = =Y U QI dg/ 1 1 1 1 dl a nO’ U = U dl
Weawuulaeeyjadiusinaluduinay Inglinuanuuananessninanguiasuinduisndauagngud
yafuUrdy (Table 5) sistioradunsiznisasuinsiusndalulsuiuintisy (4% DM) hazo1aindu

o w 1

Pnnanetady Wy Frsszeznmsiiuudanudrysonsalutiu lnonsazanluiulussnigazuansng
fusgrannlusewineseunistiuslunisTuatiausn 9 Wenishuemsliifemesoarudesnis
a1591m15vesunglusiuluunaz i A alviuaioeasiuauuind adnanlestulusenisiinnis
Wasuwaadiefunasemnsfiiisenelunisliundrslats unsazadisluiudrseail omdoundon
dmsunistruuadanoly (Eknees et al. 2017) dnwairn1siass e N1SLEBILUUTIABNLAZNNSIAEA

wuulaeeyjs Falaenaly sjamghdfvvannrangviiauasivayulnsaieslailiPUFA

Table 4 Effects of rapeseed oil on feed intake and milk yield in goats milk.

Experimental period (DIM) P-value
ltem Feed 90 120 1907 230 SEM Feed
Milk yield ~ CON 3.21 2.99 2.45 1.91 0.114 0.685
(kg/d) POFA  3.08 2.73 2.59 1.79

RSO 3.05 2.86 2.59 1.96

Fat (g/kg) CON  358° 318b 343° 335P 0.166 <0.0001
POFA 45.3% 398 40.1> 39.9°
RSO 40.0° 341 37.2% 34¢P

*LSM within a column with different letters are significantly different (P < 0.05) from each
other.

'All goats received the control concentrate in the preparatory period.

“Mountain pasture.

*Standard error of mean for the preparatory period.

Source: Inglingstad et al. (2017)



Table 5 Effects of rapeseed oil on feed intake and milk yield in goats milk.

Experimental period (DIM)

Variable T 90 120 190 200 230 SEM*  P-value
(P1) (P1) (P2) (P3) (P3)

Total DMI (silage + CON 432 38.5% 48.6°  39.9° 1312 0.044
concentrate), g/kg POFA  40.1 35.4° 457>  359°
of BW RSO 41.3 39.6° 49.4°  39.0%

Milk yield, kg/d CON 322 3.00 2.46 1.92 0.114  0.662
POFA  3.07 3.07 2.59 1.79
RSO 3.04 3.04 2.58 1.95

Fat yield, ¢/d CON 112.6° 926 81.4° 62.8 5.165  0.019
POFA  1354° 1048  102.2° 69
RSO 1241 993 98.4° 68.2

Protein yield, g/d CON 893 80.6 76.7 56.9 2902  0.350
POFA  85.8 85.8 80.4 54.0
RSO 876 87.6 84.4 60.2

Lactose, g/d CON 1390  129.1 1013 773 5238  0.397
POFA  131.1 1171 1032 713
RSO 136.6 1285  105.1 79.7

¢ Means within a column with different superscripts differ (P < 0.05).

POFA = hydrogenated palm oil enriched with palmitic acid; RSO = rapeseed oil.
’P1 = indoor feeding; P2 = mountain pasture; P3 = indoor feeding.

Milk fatty acids.

“Standard error of means for the experimental period.

Source: Eknaes et al. (2017)

NanTstEsuUNULSNE AR polyunsaturated fatty acids (PUFA)

91NA15ANEIVY Bernard et al. (2022) NINISLESNUNTULINGR 8% Tupnuawnguy JUTua
nnlviuliBududsdou (PUFA) Tulsunaiiganitnguuasnguiasuunduligu (Table 6) aanndes
fiu Inglingstad et al. (2017) AinuindiuTina nalviulaiduiudedougs sniulurnnibesuulaes

¥4(190 DIM) MUSunaunsalviulaidusiudedouveinguanuaugininguilasuindusndawagngui

[%
o w

@suIuIaN (Table 7) waluauaes Vargas-Bello-Pérez et al. (2022) ndunuInNSIasULgy
SnFe 4% Tuovnsunzun lidwase nsaludulddudmidetou (Table 8) onalunsngiasuuingiu

natuUsuntay (4% DM)



Table 6 Effects of rapeseed oil on polyunsaturated fatty acids (PUFA)

Experimental period® (DIM) P-value
Fatty (T)? P1 P1 P2 P3 SEM? T DIM T x DIM
acid! 60 120 190 230

PUFA CON  3.69 2.65° 3.56 1.32 0.164 <0.01 <0.01 0.18
POFA 3.69 2.32° 3.61 1.23
RSO  4.29 3.38° 4.03 1.65

SEM  0.261

C182n-6 CON 1327 13.71° 13.95° 0566 <0.01 <0.01 <0.01
POFA 1343  12.08° 12.44°
RSO  13.66  27.00° 23.74°
SEM  0.506

C18:3n-3 CON 1879  20.00° 24.54° 1554  <0.01 <0.01 0.6
POFA 19.23  14.93¢ 19.98°
RSO  19.86  25.08 27.16°
SEM  1.389

*“Means within a column with different superscripts differ (P < 0.05).

'PUFA= Polyunsaturated fatty acids , (C18:2n-6) = nsalalutadn, (C18:3n-3) = nsalaluadin.
*CON = control; POFA = hydrogenated palm oil; RSO = rapeseed

*P1 = indoor feeding; P2 = mountain pasture; P3 = indoor feeding.

Source: Bernard et al. (2022)

Tudiuveansalaluadn (C18:2n-6) waznsalaluiaiin (C18:3n-3) lusuwes Bernard et al.
(2022) wuinfivsuamesnsalaluadnuaznsalalutaiinifiudy (Table 6) @onAdBI UL
Inglingstad et al. (2017) Fnuimsiasutusnde 8% lusimsunyuy Susinawensalaluadn
LLa8ﬂi@lﬁiﬂLﬁﬁﬂEﬁx‘iﬂ’hﬂﬁjﬂJﬂ?UﬂuLLazﬂﬁj:ﬂ,J‘ﬁlLﬁ‘%mﬁ’]ﬁuﬂ’]émmgﬁ’sw@dﬂﬂi%@ﬁ@dﬁﬂﬁﬁi@ﬂi@lﬁium

a

dnuaznsnlaluiaiings(Table 7) usiluauvas Vargas-Bello-Pérez et al. (2022) ndunuinn1siasy

1%
o w a

usndaluemis nsalaluadn ldldsunansenuanmsiasuindusmde wikavesnsalaluiail
nlunquauaulinafninguiiaduiidusndauasihdunenniusziu (Table 8) isdlonadumsiz

nswdlvduluemnstarnamsduasisinluly warnisiuasuiuaaunidlunssinizmdn



Table 7 Effects of rapeseed oil on polyunsaturated fatty acids (PUFA)

Experimental period

P-value

Item Feed 90 120 190 230 SEM  Feed DIM
1
¥ PUFA CON 228" 286"  432° 2.08° 0.10  <0.001  <0.001
POFA 1.66° 2.10°  3.29° 1.67°
RSO  2.58° 320° 383 2.32°
C18:2 cis- CON  1.30° 018"  0.18° 0.12° 0.06  <0.001 <0.001
9,12 POFA 1.00° 0.16°  0.15° 0.12°
RSO 1.31° 0.34°  0.27° 0.28°
C18:3 cis- CON  032° 042°  0.94° 0.32° 0.02  <0.001 <0.001
9,12,15 POFA 0.21° 030°  0.67° 0.24°
RSO 0.34° 046°  0.77° 0.35°

*“Means within a column with different superscripts differ (P < 0.05).

'CON = control ; POFA = hydrogenated palm oil; RSO = rapeseed oil.

PUFA= Polyunsaturated fatty acids

(C18:2n-6) = nsalaluadn (C18:3n-3) = nsalaluiaiin

Source: Inglingstad et al. (2017)

Table 8 Effects of rapeseed oil on polyunsaturated fatty acids (PUFA)

P-value
Fatty acid Diet SEM Treatment Period (P) TxP
(FA) M
2 PUFA Control 5.32 1.95 0.206 0.090 0.190
RSO 233
Sunflower  1.53
C18:2n6 cis Control 279 1.48 0.309 0.087 0.241
RSO 0.87
Sunflower  0.43
C18:3n3 Control 0.60° 0.15 0.041 <0.001 0.008
RSO 2.20°
Sunflower  0.10°

““Means within in the same row with different superscript letters are significantly different

(P<0.05).



Source: Vargas-Bello-Pérez et al. (2022)
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