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1- Neutral detergent fiber (NDF)
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1- Mean temperature (meanT)
2- Mean relative humidity (meanRH)
3- Temperature humidity index (THI)
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Table 1. Ingredients and composition diets used in the experiment (% DM).

RN A5 L st M5
Late lactation Mid lactation Early lactation (Ko osle ds3) (S5 3l
dals oks dals oks dals oks Ingredients (% DM)
Control Flaxseed Control Flaxseed Control Flaxseed
27 16 26 20 26 21 e
Alfalfa hay
7 10 1 5 1 2 gLl
Wheat straw
15 26 15 20 15 18 =03 e
Corn silage
21 12 20 14 20 13 oz
Barley grain
5 8 10 11 10 12 =3 wls
C\orn grain
10 10 10 obs «ls
Flaxseed
4 4 5 e
Cottonseed
8 6 10 12 12 10 by s
Soybean meal
16 11 13 7 11 5 PS5 e
Wheat bran
— — - - - 3 Aoy
. Fish meal
1 1 1 1 1 1 gl s el
Vitamin and mineral premix
sl LS 5
Chemical composition
o sz (8550
10.6 10.7 1.1 113 121 123 (K2t osle 5 S 1055150)
ME (MJ kg DM™?)
148 148 164 164 172 171 (g5 5hS /p5) gl i
Crude protein (g kg™)
ey g 53 Jgleal b
410 391 379 369 358 344 ((.Jgjl:g/r;)
Neutral detergent fiber (g kg™)
292 284 254 244 220 213 (S AS [05) ol oz 03 Jylonels 3
Acid detergent fiber (g kg™)
32 32 36 36 4 4 (¢SS /p.5) ordS
Calgkg’)
2 2 2.4 24 26 26 G S4s /(’)—? S
P (9kg™)

(e gladesl S 5T CVAN=OY/YY/ CIAN=AZ/VE CAAN=VA/TATL CAA =¥ /1 CA P =V/E0T.) 1 g5l OLS &l .

1. Flaxseed is contain: (C16:0 = 7.45%, C18:0 = 4.39%, C18:1 = 18.29%, C18:2 = 16.47%, C18:3 = 52.23% of total fatty acids).
JAREELT ol S04 e 08 A7 b tp SNAF (S i(p S S n 02) elig 5 e slse oSl S5 Y
dlg Orveen T by 0,8 o) el 05 ) e 8 ) WIS 0 8 T st S Y K S N (s p S
el dls Ver sl el s ¢ Ml sty Ve e e o el g ¢ Wadlip

2. Composition of vitamin-mineral mix (per kg): Ca, 196.0 g; P, 96.0 g; Mg, 19.0 g; Fe, 3.0 g; Na, 71.0 g; Cu, 0.3
g; Mn, 0.2 g; Zn, 0.3 g; Co, 0.1¢; 1,0.1; Se, 0.1 g and Vit A, 500000 1U; Vit D, 100000 1U; Vit E, 100 1U
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Table 2. Data obtained from 5 industrial dairy cows that diets consumed.

Sl Bl Slre Gl ! oSl oale
Maximum (kg)  Minimum (kg) SD (kg) Mean (kg) Index
Gay oo oSS o )y
70.76 14.60 9.60 32.52 £ S e
Daily milk (kg d™)
5.10 1.87 0.41 371 (e33) 0%
Fat (%)
452 1.66 0.28 3.10 (4e32) 532
Protein (%)
5.44 3.30 0.25 487 (4e32) 5559

Lactose (%)
(A y3) o Aol 5l 50

13.90 7.75 0.62 1258
Milk solids (%)

2.03 0.62 015 1.27 GFIR R G e
Fat-to-protein ratio

19.35 6.44 0.51 11.67 (@ kg™ milk) (e ¢ S kS s ¢ ,5) MUFA

2.73 1.72 0.14 254 (@ kg™ milk) (2 p S ks 5 ¢ 5) PUFA

2.26 1.43 0.15 2.07 (@ kg™ milk) (2 o SAS 53 0 8) CIAYN-F

0.495 0.190 0.030 0.469 (@ kg™ milk) (e ¢ S 5kS s ) CAAYR-Y

S Aol CIATN-F 6850 L L b pldl 2 oz sl PUFA 10855 150 K L pldl 2 o2 aeul :MUFA
‘-§:’J}“€J Sl CYAYN-Y ¢ (u’v-;b; 5 u“:““)

MUFA: monounsaturated FA; PUFA: polyunsaturated FA; C18:2n-6: linoleic acid (Cis and Trans); C18:3n-3: a-
linolenic acid

1- FOSS Electric, Conveyor 4000
2- GC system 6890, Hewlett-Packard, Wilmington, DE

.
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1- ANOVA
2- PROC CANCORR
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Table 3. The ANOVA of 10 indices in two seasons (summer and winter) and two diets (with or

without flaxseed).

oo X o o e
Season x diet Diet Index
. o Gas oo (‘J§ ) b A
Daily milk (kg d%)
* ok (M)a) 5y
Fat (%)
T T (Ao 3) a3
Protein (%)
+ + (ds,y3) 345N
Lactose (%)
+ + (A y3) o Aol 5l 40
Milk solids (%)
* * BRI
Fat-to-protein ratio
+ . (e 0 S54S 55 ¢ ,5) MUFA
(g kg'* milk)
+ o (e 0 S5AS 55 ¢ 5) PUFA
(g kg'* milk)
+ . (e p S5AS 53 6 5) CAAYN-#
(g kg'* milk)
+ " (e ¢ S5LS L3 ¢ 5) CVANN-Y
(g kg'* milk)

FEP<a/) F P00 f P>/

ool CIATN=F 8 55 L5 L b gLl e o Aol PUFA Wl s L KL gLt < Aol MUFA

S bl CIATNY ()5 5 ) S 52

MUFA: monounsaturated FA; PUFA: polyunsaturated FA; C18:2n-6: linoleic acid (Cis and Trans);

C18: 3n-3: a-linolenic acid
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Table 5. Mean comparisons of 10 indices five industrial dairy cows in two seasons (summer and
winter).

ot E o 3,
Z % § 2 2 > T
O = O < = - &8 X ~ ¥~
Sgozggzig Y438 g g v te
“E OWE 2E LE S é\g«%’%; KBS 9=
a o P N S I ) .2 Y8 28 a5 2= =
Y2 o2y Evwe 48 32 08 08 & ME
&94’9\?29\%9“}3? 2 38 38 2° N2
N s 2 P42 a8
ok 3
Hlewol
0405 188 201 965 128° 1235 475 3.02° 360 2940™ 7
summer
e
0399 185 1.89 958  1.39° 1294 498 3.14%* 351  31.99° o
Winter

(P<e/00) el i3l glasles s pme OVl Slo Ot o 53 wlie 8 Loy > b @%

*a, b: Values with different superscript letters significantly (P< 0.05)
Lol CYATN-F 8 55 Wg L L gl s o el PUFA 4855 L5 S L gldld o el :MUFA
S g Al CIAXN-Y (515 5 ) S 5

MUFA: monounsaturated FA; PUFA: polyunsaturated FA; C18:2n-6: linoleic acid (Cis and Trans);
C18:3n-3: a-linolenic acid

Sl b s STy G e 10T OS5 5 b Mg STy O e p OLS ils O pae i
Slides bl Gy 53 S osle oSS YV el 1V/0 2jles) <55 5 bl
5636 (s pd SLaslS Ly (531 b pae it asle IS 5l Loy 10 B OLS £l b jae ol ol
AU s et b slse 5 55SY s o) 3 (V) W5 oS 5 (F1) W5 law e (TF)

O 5Y dsds P>e/00) w S 515 il Jls
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Table 5. Mean comparisons of 10 indices in two diets with or without flaxseed.

a0 T &
- = L =) K
O =~ O o = = & NS N S 13, ©
SEofaf te ssdgagieys te
Qo E L & T E N E e.%.xrg"\m.Jc 8\13;\_\4
a - a - S . 9 . 2 8 7z A= =
“3“34,34‘“-@ ,h9}§§§«§g£ v, E
R ) NC e 2z 2 3 3 x 2 2 =
N S ‘}: 4 F 312 a8
. . ; - NS
2% 1% ~ (=)
a a E a a b a* QL:S
0.485% 2.01% 2467 11.32% 1297 1259 468 3.06 3.48° 3211
Flaxseed
0.205° 161" 1.99° 893" 126Y 1249 485 308 3.61° 30.40° C“ |
ontro

(P<e/40) ol alo3T (glajlas Jls me OVl Sl Ot o 55 wlie o oy~ D @*
*a, b: Values with different superscript letters significantly (P< 0.05)
CIAN-F 855 Lo L L gLl o o Al PUFA w855 L0 S L gLl b o el :MUFA

S doad CAAFNY (5 5 ) S g
MUFA: monounsaturated FA; PUFA: polyunsaturated FA; C18:2n-6: linoleic acid (Cis and Trans);

C18:3n-3: a-linolenic acid
4 S GV o s S el PUFA (= doys wilisy i g 5 Obs «ls i
5 S Bl sl OUS Wl gl Sl g s g (X Jade P<4 ) sp e b atls Koo
et Mg Sl el s a4 s o3l slaslS a4 OUS ls dss AV i L (Yo F) oS
Sy sk Mg o Sl SIS i s e 5 Gl L 0F) s S eal
A e 4 Laes 3 xS Sl muﬁ.upw@u,;oitmg RETS
A3 sl 53 (00) 3l 1 o e Sl e (RAS Aals a3 s b eda B3
O P=v/VY) il [rals OLS 4ls o3 VY wds L ds s WA G B/ 51 5 oo
YTl e Ml 555 Sl OUS ils B pme 801 :800e alie il Shass 5o
S b oo Al Jbs ek shen wis el (O Jsax) el 3 YKl Ol 55 60
5 o) oUsS Com gladl jalS LISl 5l G 5 Sl a8 5 Csn s Slidss
R et g DS S S Sl ol (n fesle Sl gLl s i o x ladend 13
Y 5 A) el é’”‘ﬁp oo sladeal gl (gdae slge 5 LS 5 5l eslaad r\: oy
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Table 6. The inner correlation of standard correlation analysis of 10 indices in two seasons (summer
and winter) and two diets (with or without flaxseed) (P<0.05).

o
i
R i a1 < < '} ﬁ - R % S '§
+ & £ = < = Y2 9 2T s 5
x5 < £ 2 2 x R B2 ve g2
3 & O O S - o ]
2 [ = S
s
L
0300 0002 0099 0156 0226 -0.274 0185 -0.444 -0125 = %
Daily milk
0.674 -0559 -0556 -0584 -0614 0795  0.186  0.252 vF‘ft’
al
-0.603 0.001 0001 0.001 0001 0770  0.079 oI
Protein
0.010 -0001 -0.001 0.001 0001 0.477 555y
Lactose
0214 0001 0005 0008 0.002 b del 3lpe
Milk solids
0.227 0242 0210 0.487 MUFA
0.255 0.789 0.874 PUFA
0.283  0.305 CiAYN-F
0.293 CAAYN-Y

Lol CAATNF 8 > W5y iy L pldl e o Ll PUFA Wl s Lsw S L gLl e oz Ll MUFA
S g Al CIAXN-Y () 5 5 ) S 5

MUFA: monounsaturated FA; PUFA: polyunsaturated FA; C18:2n-6: linoleic acid (Cis and Trans);
C18:3n-3: a-linolenic acid

0



Ol 5 U 0 e

5 50 e () WEL i Gose e LRIl 5l 20 Lls s s e s s

slge (YF ©/24F) 5,100 54 Mjff\f}}y} BWPCENUINIRSY J'L)ljf (Yerv) o,
Mb—b‘yw)‘adm.bu)‘.u:u l>e..i\J>‘L~w\aMJ."5\JJ)}:5YJJ§JJﬂ 4L;3J.>:‘)\J:.~:.lﬂl?-
SIS OAA) il s (/EVY) ol 58N 5 (VW) b 55 0 (0VA0) o o b
e SMS e s 5 55SY 1 s Kade st e e e e SRe Blse 58
25 o b e s CIAVE) il oo b ke DL s 4 o Cemd a S1L(FY)
F/0 w0 i 5 ySY aS bln (Y1) 0L 5 585 — sl Jialesl wlal o cails (—4/80)
Sl Sy ey Ao P e o (B o Lo YIVETIY ol oo e Ao
I Gl ) 5 Grimen (W) el 8 5V e L SL S 58
S CQPRPSVRN TSI YL NPV Vi i I WIRCS PR W RS SRS JC S N WRSYNS /) VIR V) G5 RVOC RN
Wl pLl e SN o Gl b et S ey SOl sl sy il

s p e el e Sl A b O Gl S50 R e (o n & e

S 5 o
)‘:‘:'QL';S;"’J):‘:JJ:SJSJ’L;"J-‘; VJJ) )JM}J&)‘JW J?lji:\.\.: erI CMN:M @L“\.:
Sl o (THE2VY) (g s lasl8 sl )T alais 51 50 (sles Lo sases (shd Ol i
PUFA (53l slenay b s (Rl A3 s 40 (o Cod 5 e (B0 e M5
e s aglin 3 OUS 6l 0iiS 5 puan (slapls oy 3 CIAY (28l 5 Kl id del Lo s
o laxls Saly Wsw o IS jsba .ol 0T OlS 5 5 ud 5 0l 4ils dde SISl aals
Sl Gl e a5 5 ol colie Jama sl b 1 CudS e Gl 015 SIS

25 S SYLCaS (g

45



VRS (F) 0lond (1) IS Ioeuds 5 idbgss d pu

&l

1. Allore, H.G., Oltenacu, P.A., and Erb, H.N. 1997. Effects of season, herd size,
and geographic region on the composition and quality of milk in the northeast.
J. Dairy Sci. 80: 3040-3049.

2. Auldist, M.J., Walsh, B.J., and Thomson, N.A. 1998. Seasonal and lactation
influences on bovine milk composition in New Zealand. J. Dairy Res. 65; 401—
411.

3. Auldist, M.J., Coats, S., Sutherland, B.J., Mayes, J.J., McDowell, G.H., and
Rogers, G.L. 1996. Effects of somatic cell count and stage of lactation on raw
milk composition and the yield and quality of Cheddar cheese. J. Dairy Res. 63:
269-280.

4. Bernabucci, U., and Calamari, L. 1998. Effect of heat stress on bovine milk
yield and composition. Zootecn. Nutr. Anim. 24: 247-257.

5. Buttchereit, N., Stamer, E., Junge, W., and Thaller, G. 2010. Evaluation of five
lactation curve models fitted for fat: protein ratio of milk and daily energy
balance. J. Dairy Sci. 93: 1702-1712.

6. Cao, Z., Huang, W., Wang, T., Wang, Y., Wen, W., Ma, M., and Li, S. 2010.
Effects of parity, days in milk, milk production and milk compositions on milk
urea nitrogen in Chinese Holstein. J. Anim. Vet. Adv. 9: 688-695.

7. Cappa, V. 1998. Dairy cows milk yield and quality in hot climate conditions.
Zootecn. Nutr. Anim. 24: 233-238.

8. Chilliard, Y., Glasser, F., Ferlay, A., Bernard, L., Rouel, J., and Doreau, M.
2007. Diet, rumen biohydrogenation and nutritional quality of cow and goat
milk fat. Eur. J. Lipid Sci. Technol. 109: 828-855.

9. Chouinard, P.Y., Corneau, L. Saebo, A., and Bauman, D.E. 1999. Milk yield
and composition during abomasal infusion of conjugated linoleic acids in dairy
cows, J. Dairy Sci. 82: 2737-2745.

10.Da Silva, D.C., Santos, G.T.D., Branco, A.F., Damasceno, J.C., Kazama, R.,
Matsushita, M., Horst, J.A., dos Santos, W.B.R., and Petit, H.VV. 2007. Milk
production and composition, intake, digestion, blood composition, and fatty
acid profile of milk of dairy cows fed whole or ground flaxseed with or without
monensin. J. Dairy Sci. 90: 2928-2936.

11.Elgersma, A., Ellen, G., Van der Horst, H., Boer, H., Dekker, P.R., and
Tamminga, S. 2004. Quick changes in milk fat composition from cows after
transition from fresh grass to a silage diet. Anim. Feed Sci. Technol. 117: 13-
27.

12.Fox, P.F., and McSweeney, P.L.H. 1998. Dairy chemistry and biochemistry.
Blackie academic and professional, London, UK.

13.Frelich, J., Slachta, M., Hanug, O., Spi¢ka, J., Samkova, E., Weglarz, A., and
Zapleta, P. 2012. Seasonal variation in fatty acid composition of cow milk in

v



Ol 5 U 0 e

relation to the feeding system. Anim. Sci. Papers and Reports vol. 30(3): 219-
229.

14.Glasser, F., Ferlay, A., and Chilliard, Y. 2008. Oilseed lipid supplements and
fatty acid composition of cow milk: a metaanalysis. J. Dairy Sci. 91: 4687-4703.

15.Griinari, J.M., and Bauman, D.E. 1999. Biosynthesis of conjugated linoleic acid
and its incorporation into meat and milk in ruminants. Pages 180-200 in
Yurawecz, M.P., Mossoba, M.M., Kramer, J.K.G., Pariza, M., and Nelson, G.J.
eds. Advances in conjugated linoleic acid research, Vol.1. AOCS Press,
Champaign, IL.

16.Heck, J.M.L., Van Valenberg, H.J.F., Dijkstra, J., and Van Hooijdonk, A.C.M.
2009. Seasonal variation in the Dutch bovine raw milk composition. J. Dairy
Sci. 92: 4745-4755.

17.Henao-Velasquez, A.F., Mdunera-Bedoya, O.D., Herrera, A.C., Agudelo-
Trujillo, J.H., and Cer6n-Mufio, M.F. 2014. Lactose and milk urea nitrogen:
fluctuations during lactation in Holstein cows. R. Bras. Zootec., 43(9): 479-484.

18.1gono, M.O., Bjotvedt, G., and Sanford-Crane, H.T. 1992. Environmental
profile and critical temperature effects on milk production of Holstein cows in
desert climate. Int. J. Biometeorol. 36: 77-87.

19.Kefford, B., Christian, M.P., Sutherland, B.J., Mayes, J.J., and Grainger, C.
1995. Seasonal influences on Cheddar cheese manufacture: Influence of diet
quality and stage of lactation. J. Dairy Res. 62: 529-537.

20.Kennelly, J.J. 1996. The fatty acid composition of milk as influenced by feeding
oilseeds. Anim. Feed Sci. Technol. 60: 137-152.

21.Kennelly, J.J., and Khorasani, R.G. 1992. Influence of flaxseed feeding on the
fatty acid composition of cow’s milk. Pages 99 to 105 in Proceedings of the
54th Flax Inst. Conf. J.F. Carter, ed. North Dakota State University, Fargo, ND.

22.Khorasani, R.G., and Kennelly, J.J. 1994. Influence of flaxseed on the
nutritional quality of milk. Pages 127 to 134 in Proceedings of the 55th Flax
Inst. Conf. J.F. Carter, ed. North Dakota State University, Fargo, ND.

23.Lindmark-Mansson, H., Fondén, R., and Pettersson, H.-E. 2003. Composition
of Swedish dairy milk. Int. Dairy J. 13: 409-425.

24.Martin, C., Rouel, J., Jouany, J.P., Doreau, M., and Chilliard, Y. 2008. Methane
output and diet digestibility in response to feeding dairy cows crude linseed,
extruded linseed, or linseed oil. J. Anim. Sci. 86: 2642-2650.

25.Massaro, M., Carluccio, M.A., and de Caterina, R. 1999. Direct vascular
antiatherogenic effects of oleic acid: A clue to the cardioprotective effects of the
Mediterranean diet. Cardiologia. 44: 507-513.

26.Miglior, F., Sewalem, A., Jamrozik, J., Bohmanova, J., Lefebvre, D.M., and
Moore, R.K. 2007. Genetic analysis of milk urea nitrogen and lactose and their
relationships with other production traits in Canadian Holstein cattle. J. Dairy
Sci. 90: 2468-2479.

A



VRS (F) 0lond (1) IS Ioeuds 5 idbgss d pu

27.Moate, P.J., Dalley, D.E., Roche, J.R., and Grainger, C. 1999. Dry matter
intake, nutrient selection and milk production of dairy cows grazing rain fed
perennial pastures at different herbage allowances in spring. Australian J. Exp.
Agri. 39(8): 923-931.

28.Mustafa, A.F., Chouinard, P.Y., and Christensen, D.A. 2003. Effects of feeding
micronised flaxseed on yield and composition of milk from Holstein cows. J.
Sci. Food Agric. 83: 920-926.

29.Nudda, A., McGuire, M.A., Battacone, G., and Pulina, G. 2005. Seasonal
variation in conjugated linoleic acid and vaccenic acid in milk fat of sheep and
its transfer to cheese and ricotta. J. Dairy Sci. 88: 1311-1319.

30.Palmquist, D.L. 2006. In advanced dairy chemistry. Volume 2: Lipids, 3"
edition. (ed. PF Fox, PLH McSweeney). New York: Springer.

31.Palmquist, D.L., Beaulieu, A.D., and Barbano, D.M. 1993. Feed and animal
factors influencing milk fat composition. J. Dairy Sci. 76: 1753-1771.

32.Parodi, P.W. 1997. Cow’s milk fat components as potential anti-carcinogenic
agents. J. Nutr. 127: 1055-1060.

33.Petit, H.V. 2002. Digestion, milk production, milk composition, and blood
composition of dairy cows fed whole flaxseed. J. Dairy Sci. 85: 1482-1490.

34.Petit, H.V. 2003. Digestion, milk production, milk composition, and blood
composition of dairy cows fed formaldehyde treated flaxseed or sunflower seed.
J. Dairy Sci. 86: 2637-2646.

35.Petit, H.V., and Gagnon, N. 2009. Concentration of the mammalian lighans
enterolactone and enterodiol in milk of cows fed diets containing different
concentrations of whole flaxseed. J. Anim. 3: 1428-1435.

36.Petit, H.V., Germiquet, C., and Lebel, D. 2004. Effect of feeding whole
unprocessed sunflower seeds and flaxseed on milk production, milk
composition, and prostaglandin secretion in dairy cows. J. Dairy Sci. 87: 3889-
3898.

37.Quist, M.A., LeBlanc, S.J., Hand, K.J., Lazenby, D., Miglior, F., and Kelton,
D.F. 2008. Milking-to-milking variability for milk yield, fat and protein
percentage, and somatic cell count. J. Dairy Sci. 91: 3412-3423.

38.Ray, D.E., Halbach, T.J., and Armstrong, D.V. 1992. Season and lactation
number effects on milk production and reproduction of dairy cattle in Arizona.
J. Dairy Sci. 75: 2976-2983.

39.SAS Institute Inc., 2003. SAS/STAT User’s Guide: Version 9.1. SAS Institute
Inc., Cary, North Carolina.

40.Secchiari, P., Antongiovanni, M., Mele, M., Serra, A., Buccioni, A., Ferruzzi,
G., Paoletti, F., and Petacchi, F. 2003. Effect of kind of dietary fat on the quality
of milk fat from Italian Friesian cows. Livest. Prod. Sci. 83: 43-52.

41.Sutton, J.D. 1989. Altering milk composition by feeding. J. Dairy Sci. 72:
2801-2814.

19



Ol 5 U 0 e

42.Toure, A., and Xueming, X. 2010. Flaxseed lignans: source, biosynthesis,
metabolism, antioxidant activity, bio-active components, and health benefits.
Comp. Rev. Food Sci. Food Safety. 9: 261-2609.

43.West, J.W. 2003. Effects of heat-stress on production in dairy cattle. J. Dairy
Sci. 86: 2131-2144.

44 Wu, Z., and Huber, J.T. 1994. Relationship between dietary fat supplementation
and milk protein concentration in lactating cows: A review. Livest. Prod. Sci.
39: 141-155.

Yoo



i

Gorgan Univarsity of Agricultural
Sclences and Natural Resourcas.

J. of Ruminant Research, Vol. 3(4), 2016
http://ejrr.gau.ac.ir

Evaluation seasonal change on milk composition and production in
Holstein dairy cows fed with flaxseed

A. Mortezaee!, *A. Vakili? and M. Danesh Mesgaran®
'Ph.D. Student, *Associate Prof., and *Professor, Dept. of Animal Sciences, Faculty of
Animal Sciences, Ferdowsi University of Mashhad, Mashhad, Iran
Received: 12/26/2015; Accepted: 03/14/2016

Abstract

Background and objectives: This study evaluated the effects of seasonal change
and diet on milk production, milk composition and related indices from 5 industrial
dairy farms in Mashhad.

Materials and methods: Samples in summer period (in 2014) and winter period
(in 2015) were taken on each farm. Meteorological data were obtained from the
Northeast Regional Climate Center of Iran, Mashhad. Dairy cows were fed with 2
diets, control diet and 10% flaxseed diet. In each farm, animals were divided into 3
groups based on their days in milk (early, middle and late). Diets were provided as
TMR. Dry matter intake, daily milk yield, milk fat, milk protein, milk lactose and
solids in milk were measured. Milk fat extraction and fatty acid separation were
determined.

Results: Increasing temperature-humidity index (THI) had decreased dry matter
intake in summer (THI >72) against winter period (THI<72; 21.8 vs. 24.0 kg DM
d*, respectively). Modification dry matter intake decreased milk yield and milk
protein, but milk fat tended to increase. In addition, we observed the highest fat-to-
protein ratio in winter (1.39 vs. 1.28). Milk yield, polyunsaturated fatty acids
(PUFA), linolenic acids and monounsaturated fatty acids (MUFA) and linoleic
acids for the cows were fed 10% flaxseed was significantly higher than for those
fed control diet, but percentage of milk fat was significantly reduced when diets
were supplemented with flaxseed. Feeding diets of flaxseed had no effect on dry
matter intake, milk protein percentage, lactose and milk solids compared with
control diet. The canonical correlation analysis of indices demonstrated that daily
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milk yield was negatively correlated with milk protein but no significant
relationship was observed between daily milk yield and the other indices. Here, we
found that milk solids was significantly correlated with milk fat (r= 0.795), milk
protein (r= 0.770), and milk lactose (r= 0.477). Moreover, concentration of
unsaturated fatty acids milk (18 carbons) was negatively correlated with milk fat.

Conclusion: The experiment demonstrated that the fed of flaxseed in winter was
effective at increasing fat-to-protein ratio, indicating that cows mostly utilize their
body fat. These results clearly demonstrate the possibility for sustainable
production of organic omega-3 milk up to 2.3 times higher than typical levels in
milk fat. Furthermore, it is necessary to investigate the factors that affect raw milk
composition, which may improve the quality and yield of milk through temperate
environmental conditions and management of nutritional supplementation.
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