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Effect of Undegraded Protein Prepartum on Postpartum Metabolisum
and Milk Production in First Lactation Heifers

Kentarou Ixkura, Norihisa Fukuvo, Etsup Yamacuca:, Mutumu Kokamo
and Osamu TkaTa

Summary
Nine primiparous cows were assigned to one of two diets which peréentage of undegraded
intake protein(UIP) during prepartum were high (HUIP, 41.9% ./ CP) and cotrol(C, 32.0% ./

CP).

The following results were obtained:

(1) In prepartum, dry matter intake(DMI) and total digestible nutrient(TDN) intake were
significantly higher for the C than HUIP group, but UIP intake was significantly higher in
the HUIP group. In the HUIP group, DMI increased more readily than in the C group after
parturition.

(2) Ruminal characteristics were not significantly affected by treatment.

(3) Hematocrit(Ht) at wk 4 prepartum and Ht and calcium (Ca) at wk 4 postpartum were
higher for the HUIP than C group.

(4) Total or averaged milk yield and milk composition were not significantly affected by
treatment, but yield with time was significantly higher for the HUIP group at wk 4 to wk 6.

(5) In the HUIP group, body weight and body condition score(BCS) increased at wk 4 »
postpartum and at wk 6 in the C group.
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Table 1. Ingredient and nutrient composition of
experimental diets.
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Table 2, Methods of blood chemical analysis.

- Prepartum

Compositon \Group?’ g ol Postpartum
Ingredlent (as fed basis %) k
" Timothy hay : 33.3 32.5 16.8
Oats hay 292 9285 84
Alfalfa hay'cube‘ 8.3 8.1 10.6
Beet pulp 118
Concentrate mix® . 29.2°
‘Concentrate mix® 260 28.7
Concentrate mix* : ‘ 15.9
Sbybean meal 4.9
Cotton seed whole ' 6.8
Corn gluten meal 1.5
Nutrient® ‘ '
DM (%) = 88.2 88.5 88.4

CP (%/DM) 125 121 156
TDN (%/DM) 628" 623 743
NDF (%.,/DM) 471 473  36.0
UIP®  (%,/CP) ~ 419 320 384

1) H=fed high level UIP diet during the prepartum
C=control.

2) for dry cows (DM: 86.5, CP: 21.9, TDN: 76.9,
UIP: 53.2)

3) for lactating cows (DM: 87.5, CP: 14.9, TDN:74.0,
~UIP36.3) -

4) energy supplement (DM: 86.5, CP: 20.0, TDN 85.0,

- UIP: 44.3)

5) Calculated from analysed values except concen-
trate mix.

6) Estimated NRC(6) values.

Item -~ = Method

Hematocrit (Ht) Centrifugation
Total protein (TP) Refractometric
Albumin (Alb) Auto analyser
Blood urea nitrogen (BUN) ”
Glucose (Glw) - I
Tortal cholesterol (Tcho) ”
Triglyceride (T® "
Calcium (Ca) 4
Inorganic phosphorus GP) S

7 -Glutamyltransferase - (GGT) ”

Glutamic-oxaloacetic ”

transaminase (GOT)

Free fatty acid (NEFA) Absorbance
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Table 3. Dry matter intake, nutrient intakes and nutrient sufflclency of 2 groups cows which fed different

UIP levels diets during the prepartum.?’

Prepartum Postpartum

Item\G_roup” q o q 3
Number of cows - ' B 4 5 4
Dry matter intake (kg/day) 9.940.3 * 10.8+0.5 17.8+2.1 16.3+0.6
DM per Body weight (%) 1.621+0.13 1.78%0.15 3.24+0.47 2.96+0.27
TDN intake (kg/day) 6.2£0.2 * 6.8+0.4 13.2+1.5 12.1£0.6
CP intake (kg./ day) 1.25£0.06 1.30+0.08 2.7610.32 2.55+0.10
UIP intake (g /day) 518+19 * %k 419420
TDN sufficiency® (%) 123.84+10.1 110.286.9 82.3%9.1 77.2+3.7
CP sufficiency® (%) 98.2+3.8 95.4+2.1 87.5+9.6 83.1+4.5

1) Values are mean=®8D. Significantly (*:P<{0.05, * * % :P<0.001) different between group H and group C.
2) H=fed high level UIP diet during the prepartum, C=control.
3) Caluclated from “Japanese Feeding Standerd for Dairy Cattle (1994)" (7)

Week postpartum

Fig. 1. The dry matter intake (DMI) of cows fed
control (C) or high level UIP (H) diet during
the prepartum.
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Table 4. Ruminal characteristics of 2 groups cows which fed different UIP levels diets during the prepartum.?

Htem™ Group® Pre 8 week® Pre 4 week®
P H c " H C

Number of cows 5 4 5 4
pH 6.90+0.30 6.89+0.21 6.86+0.37 6.780.12
Total volatile fatty acids (mmol./df) 6.331.40 6.09+0.69 6.22+1.31 5.98+1.45
Individual volatile fatty acids  (molar %) ‘

Acetic 74.8+5.8 76.0+2.4 72513 « 70.5%=1.38

Propionic 15.6+3.2 15.71+2.3 15.2+1.1 16.4+2.0

Butyric ' 8.6+2.8 7.2+2.0 10.6+0.7 10.8+1.8

Other acids 1.0+0.7 1.24+0.5 ‘ 1.7%+0.4 2.4+04

A:P 50%1.2 4.9%+0.9 © 48204 44105
Ammonia N e (mg.7d2) 4.67%3.00 5.6312.53 5.16+1.81 6.661+2.01
Protzoa ' (10%cell,/mé) 12.6+5.0 6.7t1.5 15.6£5.3 21.56%9.2

1) Values are mean=+SD.

2) H=fed high level UIP diet during the prepartum, C=control.

3) Before 8 week of the expected date of delivery (before experiment).
4) Before 4 week of the expected date of delivery.

Table 5. Compartion of serum metabolites between 2 groups cows which fed different UIP levels diets during the
prepartum."’

Week of postpartum

ftem ‘ Group® -8 wk -4 wk 0 wk (Partus) 4 wk 8wk

Ht (%) H - 35.0+3.8 34.842.4" 38.240.4. . 34.0+2.4° 32.22.2
. , C 32.3%2.1 ~31.81.0 315481  28.5%+3.1° 29.5+1.3°
TP (g./do) H 6.46+0.47 6.30%0.32 6.140.43 7.44+0.34 7.600.32
- o C  6.35+0.29 6.33+0.59 6.18+0.33 - 7.63%0.52 7.53%0.38
Alb  (g/d) H 3.72£0.16  3.64+0.15 = 3.54-£0.23 3.7840.20 3.64+0.17
o C 3.65+0.13 3.68+0.10 3.45+0.45 3.48+0.35 3.75+0.34

BUN = ‘(mg/df) H 7.0415  16.1+35  157%3.0 14.4%2.0 15.0%4.1
o c 9/7+3.5" 145+1.3  17.9%47.2 132436 16.0%24

NEFA (uEq/ £) H 151462 15062  567+281 2697102 14631
C 138437 136+15 404128 269+100 151—_%4»7
Tcho  (ng/de) H 10902243 93.4%184  76.6%121  194.8441.0  233.4%46.3
C  103.0%9.6  953%12.9  70.3t181  166.5%36.7  215.0%+28.8
TG (ng/do) H 234471 19.0+8.3 6.6+2.1 10.8+3.3  .11.8+3.7
C 935439 225468 9.0%1.2 13.8+3.4 14.8%5.7

Ca (mg,/ df) H 9.5%0.5 9.340.3 8.5+£0.8 . 10.1+0.2° 9.8+0.2

c

9.3i0.2 9.1£05 . 8.6+07 . 9.5%0.5° 9.9:0.3

1) Values are mean®+8D. I - B, '
2) H={fed high level UIP diet durmg the prepartum (n=5), C=control (n= 4)
a, b Means between H and C 31gn1f1cantly (p<0 05) differ.




20 EMEAR . BEEA - WORR N BEBE B A0 2 BRERAEFOUATHICE Y AR BEBL ALEL R TR

Table 6. Milk production and composition of 2 groups cows which fed different UIP levels diets during the
prepartum. "

Item \\Group? H C
Number of cows 5 4
Total milk yield (kg) . 2198+195 19774100
Milk yield (kg day) 31.4%28 : 28.2+1.4
Maximum milk yield (kg) 38.2+3.9 : 34.3%2.1
Days of max milk yield  (day) 43.4*+15.2 49.3+10.6 -

, 4 wk 8 wk 4wk 8 wk
Fat corrected milk. (kg/day). = 27.6%+4.3 32.5£4.3 27.0%£2.6 30.612.8
Solids corrected milk (kg /day) . 27.3%3.7 32.0+3.6 25.9+2.2 30.3+3.1
Milk composition (%)

Fat . 3.75+0.76 3.681+0.45 4.46+0.39 3.86+0.27
Protein 2.99+0.13 2.97+0.34 2.86+£0.23 3.04%0.22
Solids not fat 8.60+0.22 8.57+0.32 8.42+0.34 8.71%0.30
. Lactose 4.61+0.12 4.61+0.12 4.57%0.14 4.68+0.11

1) Values are mean®SD.
2) H=fed high level UIP diet during the prepartum, C=control.
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