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Dam

A

silage 16~18 kg/day,

hay 2 kg/day

v

<4—— | to parturition, > formula feed 2.4 kg/day >

formula feed

2 kg/day

parturition after 2 months after 3 months
IlIlIIIIIIIIIlIIIIII.I..l.lI.IlI.I‘ ".L ¢ ’.’ ¢ 'l" >
] nursing ]
fre a e
Calf <—| free nursing >< 2 times/day weaning

from 2 months old, synthetic
milk 100g/day. increase to 2 kg
4 little by little and then,
weaning.

Fig.1 Feeding form for Japanese Black dam and calf
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Dam
< silage 30~32 kg/day, hay 3 kg/day. >
from dry up from parturition to peak milk production
- Tt parturition >< formula feed 3kg/day. —/—>
formula feed
2 kg/day. parturition
l after 4 day 7 days 11 days 2 months 3 months
L AR AN RS RN RRRRRERERRRRREDR]] 'l" ",’ »
Ca]f . . . . weaning
nursing nursing nursing nursing
mother’s mother’s mother’s mother’s
milk. milk. milk. milk.
2 liter X 4 2 liter X3 2 liter X2 2 liter/day.
times/day. times/day. times/day.
from 11 days to 2 months old,
¢ synthetic milk 100 g / day. >
increase to 2 kg little by little.
Fig. 2 Feeding form for Holstein dam and calf
Table 1 Content of retinoids and carotenoids in feed
unit : ug/kgDM
kinds of feed use of feed retinoids and carotenoids
retinol retinyl palmitate  acarotene Pcarotene
Holstein dam 1.19 32.78 - 6.26
compound feed Japanese Black dam 0.62 18.44 - 0.41
Holstein and
Japanese Black calf - 8.25 - 0.01
silage (read canary grass) Holstein and - - 0.028 23.48
hay (read canary grass) Japanese Black dam - - 0.048 4.74
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Table 2 Comparision between the mean concentrations of retinol and B8 carotene in sera after parturition of Japanese

Black dam and calves

unit : ng/mj
Japanese months after parturition
Black No. items 0 2 3 5 7
retinol  0.28+0.02a 0.31:0.02a 0.35:0.02ab 0.40£0.03b 0.40+0.02b 0.30+0.03 a
dam 6
Bearotene  0.54x0.14a 0.85:0.09b 1.20£0.17c 0.69:0.30a 0.87+0.43b 1.00+0.32 be
retinol  0.21£0.02a 0.19£0.01a 0.20+0.01 a 0.32+0.03b 0.32+0.02b 0.29:0.03 b
calves 6
Bearotene  0.05:0.01a 0.14+0.03b 0.44+0.10d 0.30£0.06 ¢ 0.50+0.11d 1.33#0.13 e

Note : Level of retinol and Bcarotene in sera show means+S.E. in this table, while those within the same line with different superscripts

are significantly difference at the P<0.05 .

Table 3 Comparision among the mean concentrations of retinyl palmitate, retinol, @ carotene and B carotene in milk
before and after parturition of Japanese Blacks and Holsteins dam

unit : ug/ml
weeks before and after parturition
breeds(dam) No. items -2 0 2 4 6 8
retinyl palmitate ~ 2.13+1.92 3.20£1.78 0.12+0.01 0 0.18+0.02 0.11+0.09
Japanese Blacks 5 retinol 0.0003 0 0.0001 0.0001 0 0
acarotene 0 0 0 0 0 0
fearotene 0.5420.10 0.6120.16 0.05+0.02 0.02+0.01 0.04+0.01 0.040.01
retinyl palmitate  0.6420.30 2.040.30 0.17+0.01 0.24+0.06 0.15+0.01 0.35+0.11
Holsteins 5 retinol 0.0001 0 0 0 0.0002 0
acarotene 0 0 0 0 0 0
Bearotene 0.92£0.11 1.77+0.08 0.05£0.01 0.21£0.12 0.07£0.01 0.1240.03

Note : Level of retinyl palmitate, retinol, acarotene and Bcarotene show means+S.E.. in this table, and means+S.E., and between means showed no significantly difference at the 5%
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Dam retinol 1.49 ug/day
retinyl palmitate
retinol 1.24 ug/day 44.26 ug/day
retinyl palmitate a carotene 0.60 ug/day
<« 36.88 ug/day > Bcarotene  433.10 ug/day >
« carotene 0.60 ug/day
Bcarotene  432.94 ug/day parturition after 2 months after 3 months
Calf
< nursing volume unknown 5| weaning
from 2 months to 3
D months, 825~8250 ug >
/day as retinyl palmita-
te.
From that time 8280~
16500 ug/day as retinyl
palmitate.

Fig. 3 Outline of retinoids and carotenoids ingestion of Japanese Black dam and calf
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Dam
retinol 2.38 ug/day retinol 3.57 ug/day
retinyl palmitate retinyl palmitate
< 65.56 ug/day >« 98.34 ug/day >
acarotene  1.04 ug/day a carotene 1.04 ug/day
B carotene 778.10 ug/day Bcarotene 784.36 ug/day
parturition
l after4days 7days 11 iays 2 morths 3 months
Calf retinol ug/day ug/day ug/day
retinyl palmitate 12240 ug/day | 680.83 ug/day weaning
16320 ug/day ug/day - Ug/day
a carotene ug/day 10620 ug/day 200.00 ug/day
B carotene 14160 ug/day

from 11 days to 2 months old, 825
~ 8250
D palmitate.
From that time 8250~16500 ug
/day as retinyl palmitate.

ug/day as retinyl

Fig. 4 Outline of retinoids and carotenoids ingestion of Holstein dam and calf
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Fluctuation of Retinoids and Carotenoids Volume
in Milk and Sera of Japanese Black and Holstein
Dams and Calves Before and After the Parturition
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Summary : We curried out experiments to investigate the fluctuation of retinoid and carotenoid level
in milk, sera and compound feed of Japanese Black and Holstein dams and calves of before and after
the parturition. At the first experiment, we used Japanese Black dams (6 heads) and their calves (6
heads), and compared the change of retinol and 8 carotene level in their sera at parturition and up to
7 months after parturition.

The results showed retinol level (0.21 #g/ml) in sera of calves at birth were low than that (0.28ug/
ml) of dam.

Retinol level of one month old calves showed 0.194g/mi. However, retinol level in sera of calves
sharply increased 3 months after parturition, and that of calves showed similar level to dam’s retinol
level in sera.

At the second experiment, we used b dam and 5 calves of Japanese Black and the same number of
Holstein to investigate the fluctuation of retinoid and carotenoid in sera and milk a before and after
parturition.

The level of retinyl palmitate in milk sharply increased from parturition to 1 month after
parturition, but then rapidly decreased, and the vestigial level were detected in analysis by HPLC
(Shimazu Co., Ltd, LC-6A).

Retinol level in milk sharply decreased after parturition, and it was almost undetected or only in
extremely small amounts in analysis by HPLC.

a carotene level showed only in sera of dam.

A lot of B carotene was contained in colostrums, but it rapidly decreased from that time.

The a results suggested that a large volume of retinoid and carotenoid were transferred from the
dam’s blood to the calves at the fetal stage and from the colostrums to the new born.
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