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ABSTRACT

Fight Holstein dairy cows were used to investigate a
temporal change in milk compositions from cows during
transition from barn feeding to grazing. Cows fed mainly
corn silage during barn period and grazed 18 hours a day
during grazing period. Milk samples were collected during
3-day period in the barn period and 58-day period in
grazing period (1, 2, 3, 7, 10, 16, 30, 44 and 58 day
after transition) and were measured milk yield and
composition, fatty acid profile, retinol and [ -Carotene
concentration. Milk yields did not differ during transition
period. Milk fat concentration during 3-day period after
transition (4. 64%) was extremely high compared with
that during barn period (4. 14%) and during period 7 day
after transition (3.74%) . Milk urea N concentration
during 3-day period after transition (21.2 mg/dL) was
higher than those during barn period (12. 6 mg/dL) and
during 7 day after transition (13.8mg/dL). Fatty acid
proportions changed largely during transition period,
especially proportions of trans-11 C18:1, cis-9,trans-11
C18:2 and cis-9, 12, 15 C18:3 during grazing period were
2-5 times higher than those during barn period. Retinol

concentration sharply increased after transition, and once
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decreased, then gradually increased. B -Carotene

concentration gradually increased after transition, that
during barn period was lower than that during grazing
period (4.8 vs 17.8 1£g/dL). In conclusion, some of milk
compositions sharply changed during transition period
from barn feeding to grazing. Those changes should be
influenced by metabolic change due to a sudden alternation

of feed ingested.
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Table 1. Milk yield and milk composition on days after transition from barn feeding to grazing

Days after transition from barn feeding to grazing

Pre’ Day 1 Day 2 Day 3 Day 7 Day 10 Day 16 Day 30 Day 44 Day 58 SEM P value
Milk yield, kg/d 25.0 25.2 26.2 26.8 30.1 28.2 28.6 217.6 25.0 23.5 2.8 0.12
Milk composition, %
Fat 414 ° 464 ° 4.62 ° 4,66 ° 4.04 ® 3.77 b 3.81 b 3.75 b 3.41 © 3.64 © 0.21 <.01
Protein 3.08 ¢ 3.16 ™* 3.22 b 3.25 ©® 3.40 ® 3.28 3.25 ® 3.23 b 3.21 b 3.17 b 0.11 0.02
Lactose 4.45 4 439 ol 447 b 4.46 439 % 438 % 451 ° 4.44 * 437 ¢ 4.35 © 0.07 <.01
Milk composition yield, kg/d
Fat 1.01 1.15 1.19 1.24 1.23 1.07 1.10 1.04 0.84 0.86 0.12 0.62
Protein 0.76 ® 0.79 b 083 ® 085 °® 103 ° 091 ® 092 08 ® 079° 0.73 ® 0.08 0.02
Lactose 1.12 1.10 1.17 1.20 1.32 1.24 1.29 1.23 1.09 1.02 0.12 0.08
Milk urea nitrogen, mg/dL.  12.6 ¢ 22.4 ° 21.8 ® 19.2 ° 13.8 «@ 12.7 ¢ 12.8 9 14.0 13.9 15.5 ¢ 1.18 <.01

@b d ¢ Means in the same row with different superscripts differ ( P < 0.05).

! Average of data during 3-day period before transition from barn feeding to grazing
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Table 2. Fatty acids (FA) profile on days after transition from barn feeding to grazing

Days after transition from barn feeding to grazing

Pre! Day 1 Day 2 Day 3 Day 7 Day 10 Day 16 Day 30 Day 44 Day 58 SEM P value

Carbon number, % of total FA

< C15* 1820 ¢ 1792 ¢ 1580 ¢ 1529 ¢ 2128 °  20.90 ° 1839 ¢ 1883 * 2146 °  20.85 ** 0.86 <.01

C16 3546 ° 8333 % 2875 % 2742 @ 27.80 b 2688 <  26.00 ¢ 2685 < 2047 °  30.07 ° 0.93 <.01

z C17? 3869 ¢ 4120 @ 47.00 ° 4896 ° 4041 ¢ 4234 % 4595 * 4508 ® 4017 < 4045 1.42 <.01
Saturated and unsaturated FA, % of total FA

Saturated FA 64.90 * 64.22 59.09% 5710  58156™¢ 5652  55.811¢ 57.09%0  60.74° 60.47° 118 <.01

Mono-unsaturated FA 29.30 ¢ 29.92 ¢ 34.34 %  36.34° 33.08%  3533%  36.39° 35.58 ¢ 32,07  32.71° 1.07 <.01

Poly-unsaturated FA 2494 2.62° 3.14° 3.18° 3.98° 5.03° 4.37° 410" 4.13° 3.85° 022  <.01
Isomer of C18, % of total FA

Stearic acid (C18:0) 12.02%  1365°°  14.81° 14.86 ° 9.874¢ 9.64¢ 11.97% 1185  10.68>¢ 1042 052  <.01

Oleic acid (¢s-9 C18:1) 22.61%4 2232%1 2491  26.91° 20.29 ¢ 21.33%  23.42% 2392 20721 21.78 ¢ 1.07 <.01

Trans-vaccenic acid (¢rans-11 C18:1) 1.21° 2.21°¢ 372 3.58"° 5.56 * 5.72° 5.74° 477 422" 3.94° 041 <.01

Linoleic acid (cis-9,12 C18:2) 1.48° 1395 197« 1.25¢ 127% 186" 1315  131%  146%¢ 140> 008 <.01

Conjugated linoleic acid (cis-9,trans-11 C18:2) 0.43°¢ 0.62° 1.06° 1.09° 161° 1.80° 2.01° 1.83° 1.67° 1.66 ¢ 015  <.01

a-Linolenic acid (cis-9,12,15 C18:3) 0.30 © 0.32° 0.45¢ 0.50 0.64° 0.80 ® 0.66° 0.61% 0.63° 0.50 005  <.01

05648 \Moans in the same row with different superscripts differ (P < 0.05).
! Average of data during 3-day period before transition from barn feeding to grazing
2 Sum of FAs (carbon number from 8 to 15)

3 Sum of FAs (carbon number more than 16)
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Table 3. Retinol and carotenoids concentration on days after transition from barn feeding to grazing

Days after transition from barn feeding to grazing

Pre! Day 1 Day 2 Day 3 Day 7 Day 10 Day 16 Day 30 Day 44 Day 58 SEM P value
Lutein + Zeaxanthin, pg/ldL. ~ 0.78 © 0.80 © 110 ¢ 138 ° 1.29 ® 0.91 d 118 ** 1,05 « 1.06 113 011 <.01
B-Carotene, pg/dL 477 °© 4.89 °© 6.88 © 9.19 © 1806 * 1830 ° 2124 ® 2771 ® 2811 ° 2541 ° 2.56 <.01
Retinol, pg/dL 29.2 ° 43.6 ° 54.9 56.1 © 51.2 410 ® 54.4 ® 53.2 ° 50.3 466 ° 2.7 <.01

b4 ¢ Moans in the same row with different superscripts differ (P < 0.05).

! Average of data during 3-day period before transition from barn feeding to grazing
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