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Table 1. Ingredients of experimental diets differing in barley treatment and fat source (% of DM).
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Table 2. Chemical composition of experimental diets differing in barley treatment and fat source (% of DM).
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Table 4. Fatty acid composition of dietary fat sources (g/100 g of fatty acid).
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Table 4. Dry matter intake, milk yield and composition of dairy cows fed diets differing in barley treatment
and fat source.

(Treatments) .zl slae o

P-valuet SaSY sl + s il I g 4l
Barley-W Barley-W
e oks e oS (Item) V,;;_T
035 S| 250 035 7S] 250
BT Fat BT SEM  Extruded Extrude Extruded Extrude
soybean flaxseed soybean flaxseed
3 5 PIRY 5 i osbe
0.43 073 010 0.30 26.7 26.3 256 55 (GRS S :
(DM, kg/d)
. | é I J\J -
0.70 084 028 053 445 452 439 436 0, . f;_ A et 15
(Milk yield, kg/d)
Ao y3 W10 ol py ks sl
0.57 019 004 062 43.13 45.29 41.45 42.32 G 59 0 S8 o
3.5%, FCM? (kg/d)
sjjjl V,AL,A el @z.a“ s
0.25 033 009 055 42.7 44.4 415 41.9 "Gy 5o 0,55k8)
(kg/d 3, ECM yield)
LY L
091 063 076 002 168 1.74 1.73 1.73 R
(Feed efficiency®)
0.02 001 004 0.04 3.28% 3.50° 3.15° 3.30%® (Fat, %) L~ 1oss
0.03 0.06 002 0.04 1.46%® 1.58° 1.38° 1.44°% (Fat, kg/d) = W5
0.49 042 019 0.03 2.98 2.96 3.08 3.01 (Protein, %) ..z, 4o)s
0.91 069 087 0.2 1.33 1.34 1.35 1.31 (Protein, kg/d) o555, s
0.98 097 082 0.07 5.02 4.97 4.94 4.98 (Lactose, %) 5 55V 1w s
0.76 074 031 0.04 2.23 2.27 2.16 2.17 (Lactose, kg/d) ;Y 135
5 ocloy ol 059 s
0.38 052 010 0.34 141 14.6 153 157 SR

(MUN, mg/dL)
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Table 5. Milk fatty acid profile (g/100 g of fatty acid) of dairy cows fed diets differing in barley treatment and
fat source.

(Treatments) bl slae o

P-valuel SV Al + g &l gT+ s &l
Barley-W Barley-W (Fatty acid) < ~ .
Sl o ] 0 Sl 5 1
BT Fat BT SEM 42},-~»51 Extruded 63_5;-5' Extruded
Extruded  flaxseeq ~ Extruded  fiaxseed
soybean soybean
0.38 0.45 0.98 0.07 1.77 1.45 1.55 1.66 C4.0
0.57 0.79 0.22 0.05 1.12 1.07 1.18 1.28 C6:0
0.74 0.34 0.60 0.04 0.82 0.92 0.89 0.94 Cc8:0
0.90 0.80 0.74 0.09 2.60 251 2.53 2.70 C10:0
0.31 0.06 0.91 0.12 2.27 1.87 2.21 1.79 C12:.0
0.75 0.71 0.33 0.36 14.4 14.8 13.8 13.9 C14:.0
0.83 0.93 0.75 0.03 0.81 0.88 0.89 0.84 Cl4:1
0.31 0.06 0.91 1.01 28.2 30.7 28.0 28.5 C16:0
0.29 0.07 0.54 0.10 2.43 2.02 2.50 2.19 C18:2
0.14 0.04 0.61 0.037 0.72 0.94 0.83 0.91 C18:3
0.71 0.82 0.70 0.055 1.29 1.14 1.13 1.22 Cl16:1
0.43 0.45 0.15 0.41 11.02 10.17 9.60 9.19 C18:0
0.42 0.10 0.88 0.59 21.0 19.3 21.1 18.8 C18:1c9
0.25 0.07 0.72 0.10 2.10 1.90 2.24 1.65 C18:1t11
0.40 0.24 0.23 0.047 0.67 0.60 0.82 0.68 C18:2c9t11 (CLAZ)
0.59 0.18 0.81 0.008 0.19 0.16 0.19 0.17 C20:0
0.45 0.66 0.45 0.007 0.16 0.14 0.14 0.14 C20:3n-6
0.45 0.12 0.68 0.007 0.14 0.16 0.13 0.15 C20:5n-3
0.17 0.12 0.13 0.005 0.11 0.11 0.08 0.11 C22:5n-3
0.31 0.07 0.59 0.10 2.60 2.17 2.65 2.34 ¥ n-6
0.19 0.04 0.77 0.035 1.00 1.20 1.07 1.17 ¥ n-3
0.06 <0.01 0.95 0.11 2.68 1.92 2.52 2.05 ¥ n-6/Z n-3
0.69 0.69 0.27 1.24 62.0 63.8 60.1 60.2 ¥ SFA®
0.50 0.14 0.80 0.62 245 23.2 25.3 23.0 %~ MUFA®
0.30 0.12 0.26 0.10 4.28 3.97 4.55 4.19 % PUFA®
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Table 6. Microbial protein production of dairy cows fed diets differing in barley treatment and fat source.

(Treatments) _ bl slae

P-value! SV el g 4l Ol g 4ils
Barley-W Barley-W
< oks < obs (Item) 1
ool TPy
035 7S] e 035 7S] e
BT Fat BT SEM Extruded Extrude Extruded Ext(rjude
soybean flaxseed soybean flaxseed
0.82 067 0.85 063 27.0 25.4 25.7 26.2  (Urine output, kg/d) /sl v
0.63 08 031 74 351.2 360.9 348.2 3322  (Allantoin, mmol/d) ..z Vi
Syl Al
0.61 021 085 1.96 57.1 53.9 58.2 51.3 et
(Uric acid, mmol/d)
S wliia S
0.50 060 028 7.3 408.4 414.8 406.4 384.6 Total purine Derivatives, )
(mmol/d
TS O3a 5
0.51 062 028 544 2660 2710 2646 248.7 I S0

(Microbial N supply?, g/d)
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Abstract

Background and objectives: Compared to corn, barley starch is rapidly degraded in the rumen,
leading to an accumulation of VFA and eventually resulting in acidosis. Recently, the use of
organic acids has been effective in reducing of barley (as dry roll) starch degradation in the
rumen. Oilseeds can be used in lactating cow diet and can produce milk with a more favorable
fatty acid profile for human nutrition. Therefore, the objectives of this study were to evaluate
the effects of ground barley grain treated with lactic acid (LA), dietary fat sources and their
interaction on performance, milk fatty acid profile and microbial protein synthesis in early
lactating Holstein cows.

Materials and methods: To evaluate the effects of barley treatment and dietary fat sources on
performance, ruminal and blood parameters twelve multiparous Holstein cows in early lactation
were used in a replicated 4 x 4 Latin square design with a 2 x 2 factorial arrangement of
treatments. Ground barley steeped in water (Barley-W) or in 1% LA solution (Barley-LA) in
equal quantity (wt/vol) for 48 h before adding to the TMR. Dietary fat source were extruded
flaxseed (EF) and extruded soybean (ES). Accordingly, experimental treatments were: 1) barley
treated with water (Barley-W) + extruded flaxseed (EF), 2) barley treated with water (Barley-
W) + extruded soybean (ES), 3) barley treated with LA (Barley-LA) + extruded flaxseed (EF),
4) barley treated with LA (Barley-LA) + extruded soybean (ES).

Results: Dry matter intake and milk yield were not affected by experimental treatments. Milk
fat content and milk fat yield were greater in cows fed Barley-LA compared to cows fed Barley-
W. More milk fat content was produced by cows fed ES compared to EF. Concentrations of
n-3 and X n-6 were greater and lower X n-6 respectively in milk from cows fed EF compared
with those fed ES. The ratio £ n-6/% n-3 was lower in milk from cows fed EF compared with
those fed ES. The barley grain treatment and dietary fat source had no effects on milk
concentration of C18:2c9t11 (CLA) and microbial protein synthesis, and their interactions
between these factors were not significant.

Conclusion: In conclusion, treating ground barley grain with LA and the use of EF and ES as
dietary fat sources did not influence the performance of early-lactation Holstein cows. Milk fat
content and milk fat yield were greater in cows fed Barley-LA compared to those fed Barley-W.
Concentrations of X n-3 and X n-6 were greater and lower X n-6 respectively in milk from cows
fed EF compared with those fed ES. Contrary to our hypothesis, milk concentration of CLA and
microbial protein synthesis were not affected by barley treated with LA, dietary fat sources and
interaction between them.
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