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Table 1. Composition of milk and colostrum

Fat Total protein Casein Lactose
o (%)
Milk 3.40 +0.08Y 3.06 +0.08 252+0.10 4.50 +0.04

Colostrum 4.86::0.40 14.05+4.45 2.83+0.72 2.68+0.72

1) Average*standard deviation.

2. M DRI F DT, WA 0.5 WEET & FLEL 0.5, 1.5, 3.5, 5.5, 8.0
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LD @ X b ek, 7o b4 —2 (OZUMOR-82 %, BIHETH) X DiRERIEL
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M9 Mz TR A, BB T 3 2 o HH#E (Hitachi Liquid Chromatograph 034 T, H
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Table 2. Changes in concentration of glucose in blood
plasma as afiected by time after feeding

Time relative to feeding

Group of -
calves 0.5 hr before 0.5 hr after 15 hr after 3.5 hr after 55 hr after 8.0 hr after
{mg/100 ml) : o (To)V)
1 73.66+4.412) 1340+11.2¢ 1320+ 3.6¢ 1274117+ 121.0x+9.02 120.0+13.3
2 80.68 £ 4.99 1404 +12.08 16741768 18742161 1454+91n 123.2+11.0

3 78.75 + 2.38 940+ 4.1b 958 6.0b 883+ 4.2¢ 97.3+3.8b 1053 4.0

1) Percentage to the concentration at time 0.5 hr before feeding.

2) Average=S.E. of mean.

a,b,¢ Means in the same column bearing different superscript letters differ significantly
(P <0.05).
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BB 4o &0, TheBRIRT5F4oABEEED, ERERME Kb b 2 2,
RLEmbinTwbd, LichoC, FIE T, REREORKE 7w 7y v (LT 1G) BEFERA
BORBHHHDBOH L, HAPOREHEEBIIED Ty, Buse &Y 13w 74
PIG o L AP o 1G BE & ORI IEOERMREIREROSH D Z L x@lE L5, &
AR CRDBRIELELE 2, 3L DM PIG OB RO AL CWCE LD TF4E o
AROE, TAOLORFCKRLT, IGEREOXCHRTEZ LBUWLNLTHS. Ak
THWIeA R OE A &, Table 1 OFEMPSH L2/ L 512, 8.70~2010% &k X/

Table 3. Changes in concentration of immunoglobulin in blood
plasma as affected by time after feeding

Group of ime relative to feeding

calves 0.5 hr before 0.5 hr after 1.5hr after 3.5 hr after 5.5 hr after 8.0 hr after

e CAD) - S—
1 100.0 99.8 +4.12) 120.0£11.8 265.6+50.1¢  337.0+:73.68 37568952
2 100.0 98.2+:4.6 103.6 £ 5.7 948+ 7.0 952+ 7.0v 928+ 6.4b

3 100.0 85.8+4.9 928+ 5.2 98.0x 8.7v 82.5x 6.8b 850« 7.0

1),2),a,b Same as the footnotes in Table 2
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Table 4.

Changes in concentration of free amino acids in
blood plasma as affected by time after feeding

Time relative to feeding

Group of

calves 05 hr before 05 hr after 1.5 hr after 35 hr after 5.5 hr after 8.0 hr after
(mg/100 m1) (%)) :
Threonine
544+0452 153.0+16.8* 157.8+16.32 108.6+10.2 1214+128%  145.6+13.92
6.01 £ 0.46 1098+ 68b 1118+ 8.3P 946+ 54 692+ 4.6° 86.2+ 7.4»
3 4.80+0.87 990+ 9.7 109.0x 59» 1043+119 111.3+127s 1438+ 12.62
Valine
1 1.56+0.15 166.2+17.42  141.6+1592 1132+1232 1464+1482 185.2x19.22
1.53+0.18 116.4 +91.20 91.2+10.70 786+ 7.0P 604+ 7.1b 91.2+11.2b
3 1.59+0.18 90.3+12.7¢ 865 9.6 88.3+12.62 78.0+12.3P 96.0 +15.9p
Methionine
1 0.31+0.02 188.0+ 8.62 1472+1382 103.0x 8.7 121.0+16.00 21621492
2 0.33+0.01 1314+ 55%b 103.2+16.1:b 768115 68.6--11.4b  129.8+20.0P
3 0.34+0.02 120.5£17.7° 63.0+ 3.3 1248x10.1 139.3+104s 17331112
Isoleucine
1 0.44+0.03 23601672 2084+1952 1582+ 751 199.2x 9.7» 1662x23.1%
2 0.46+0.03 1744+17.30 1142+ 95» 1044 x+16.00 85.0+14.4> 120.8+17.28.b
3 045+0.04 91.3:+10.3¢ 770+ 9.4¢ 828+ 620 818+ 7.3P 97.8+ 9.1v
Leucine
1 0.96+0.08 198.4+16.0¢ 1420+17.0 1228+ 608 1708+144a2 21522202
0.98  0.08 142.2 +10.4% 92.6 £16.7 81.8+11.8P 6641020 108.2+10.9P
3 0.96+0.11 94.3 - 15.1¢ 97.8+11.5 91.3+165%b 890+ 98> 103.3x182b
Phenylalanine
1 0.76 0032 168.6+ 98 153.4+18.8« 942+ 8.8 121.4+14.18 1484186
0.72+:0.04 1270+ 4.5° 99.6+10.70 858+ 6.2 704+ 63" 1080+16.6
3 0.80+0.05 845+13.1c 109.8+ 7.0 90.8+12.2 102.0+134  1143x17.6
Lysine
1 1.61x0.19 196.0+1278  167.8+10.72 128.0x155 169.8+15.12  212.0+26.02
2 157+0.14 12981150 110.8+12.3P 99.2x 6.2 856+ 63b  103.8+23.7P
3 1.64 +0.26 1190+ 8.8» 109.0+ 85> 1025= 9.2 119.5« 6.0¢ 127.8+102P
Histidine
1 2.05+0.14 132.0+13.9 121.0+ 9.9 102.2+ 5.0 1204+11.28  160.2+20.62
2 2.15+0.10 113.2+:175 1086+ 8.0 110.2+14.4 854+ 7.7° 110.8+18.32
3 1.94+0.22 104.0+14.9 100.0+ 55 103.8+13.3 107.0::16.32 93.0+10.4p
Arginine
1 159+0.14 129.0+ 8.7 103.2+13.1a 122.8 41292 138.0+15.78 1534 +22.02
1.63+0.07 111.2+175 87.4+15.22 72.4+13.4P 46.6 +11.0b 748 +12.4P>
3 152+0.10 113.0+ 8.9 1550+ 320 1120x145%0 1163+151s 11751312
Total Essential Amino Acids
1 14.51 + 0.60 1592+ 94a 1458x 892 1120+ 658 1358+ 822 1538+ 722
2 15.38 +0.84 1184+ 6.1 1044+ 7.9b 920+ 5.2P 698+ 43P 95.0+10.1b
3 15.06 +1.37 1020+ 720 1073+ 2.8b 103.3:x 9220 108.0=x 53¢ 1224+ 41b

1),2),a,b,c Same as the footnotes in Table 2.
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Table 5. Changes in concentration of free amino acids in blood
plasma as affected by time after feeding

Time relative to feeding

Group of - =
calves 05 hr before 0.5 hr after  1.5hr after 35 hr after 55hr after 8.0 hr after
" (mg/100 m]) . — (%)) - — —
Serine
1 1.21+0122 1520x 93» 1510133 1122x 94 149.6 1058  188.4+19.52
2 1.25+0.12 108.2+105» 110.4+11'4b 96,4134 66.4+ 9.2b 98.4 +13.1b
3 1.22+0.11 103.0+ 75 1093+ 31b 1108+101 1235+ 6.02:b 152.010.0a.b
Glutamic acid
1 1.15+0.10 123.8+18.8 16062082 2740+ 728 290212532 3022x127%
2 1.03 +0.08 113.0+11.7 106.6 £17.1%> 106.2 + 18.00 87.0+11.0> 102.8+12.3b
3 1.13+0.13 998+ 5.6 948+116P 114.0x£20.7> 121.82197> 127.8+13.9®
Proline
1 1.58:+0.15 195.6+17.82 179.4 + 16.62 184.2 +17.4a 1854+ 154> 2146+ 151
2 1.53 +0.06 141,0+16.32:b 1250+20.78:0 1112+ 7.4b 86.2+125> 134.0+15.8v
3 1.60:£0.21 1253+11.8>  1205+162» 1345417780 1418+16.72 136.0 £ 17.8b
Glycine
1 3.90+0.30 1156.0% 6.3  1188+12.6% 85.0+ 74 85.4+13.6¢ 76.4£10.82
2 3.84+0.32 940+ 348> 866+ 292> 638+ 1.8 454+ 3.5P 53.0+ 4.0°
3 3.71:+0.28 96.8+ 7.6V 99.0+ 5.0 91.5:+11.8 94.3+14.3,,, 111.5x16.3P
Alanine
1 4,32+ 0.38 130.4 +:10.7 150.0+:16.5 115.0+14.3 109.2+18.00  111.2+14.52
2 4592 0.44 1154+ 5.0 1154+ 9.0 810+ 7.2 512+ 5.0P 65.0:t 8.8b
3 4.23+0.63 1098+ 64 1193+ 38 112.0+16.7 1243+16.1» 1355+18.82
Tyrosine
1 0.54 +0.04 168.2+24.2%b 1162+18.9 702+ 3.6% 13944164  196.2:17.4a
2 0.49x0.02 1604+ 952 1104+ 7.0 84.8+121%b 644+ 59>  1282+17.7v
3 0.52 :: 0.06 1090+ 7.00 167.0+257 120.8+16.4> 109.5+205% 1820+ 5.32
Total Nonessential Amino Acids
1 1269068 1352 73% 1432:125%  1268+105¢ 1312+1200 1426117
2 1273089 1126+ 29 1060+ 63 828+ 30" 584+ 38  77.8+ 57
3 1241+106 1065+ 51> 1125+ 1.9ab 1090+ 84s 1173+ 720 1320+ 92
Total Amino Acids
1 2720110 1480+ 802 1448+101s 1190+ 81» 1430+ 92 1488+ 8.9
2 28.11+1.69 1156+ 3.7° 1050+ 6.9b 878+ 3.3b 646+ 3.6P 87.0+ 76D

3 27.47+2.03 1040+ 6.1P 1095+ 23> 1055x 8020 1118+ 422 1265x 6.02

1),2),a,b Same as the footnotes in Table 2.
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EEERL D B,
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1.5, 3.5, 5.5, 8.0 W] B BHARIR X DRI L, PG, PIG 3 X O PFAA BEIC>\WTllE L,
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Changes in the concentration of blood constituents of pre-
ruminant calves as affected by time after feeding

1. Changes after feeding of milk and
colostrum to newborn calves

by

Eiichi UEyama

(Faculty of Agriculture, Hokkaido University)

Summary

Fourteen newborn Holstein bull calves were used to study their ability at birth to
digest dietary protein and to determine the possibility of the blood free amino acids
analysis to use as a research technique for the protein nutrition of pre-ruminant calf.
Calves were divided into 3 groups and treated as follows. Five calves in Group 1
received colstrum from their dams at the amount of 5% of their body weight and 5
calves in Group 2 received the same amount of milk. These milk and colostrum were
fed to calves at approximately 5 hr after birth. Four calves in Group 3 were fed no
feed. Blood samples were drawn from the juglar vein of calves at 0.5 hr before, and
“ 0.5, 1.5, 3.5 5.5and 8.0 hr after feeding. The concentration of glucose, immunoglobulin
and free amino acids in blood plasma were determined.

The concentration of glucose in blood plasma began to increase at 0.5 hr after
feeding on both Groups 1 and 2, and reached maximum at 0.5 hr after feeding on
Group 1 and at 3.5 hr after that on Group 2. These values on Group 2 were higher
than those on Group 1. There were a little changes in plasma glucose levels on
Group 3.

The concentration of immunoglobulin in blood plasma on Group 1 increased
slightly at 1.5hr after feeding and rapidly thereafter. There were little changes in
plasma immunoglobulin levels on Groups 2 and 3.

Among calves fed milk or colostrum, the characteristic pattern was observed in
the changes of free amino acids levels in blood plasma as affected by time after
feeding. These values on Group 1 maintained higher levels over those on Group 2.

Based on these experimental results, it was dicussed on free amino acids levels in

relation to milk feeding.



