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INTRODUCTION.

It is startling fact that each year in New
Zealand, the digestible protein lost for humen consumption
through the inefficient conversion of dairy by—products
into pigment, is epproximately twice the total annual output
of protein in lamb and cheese; and the food energy lost
nearly equals the energy in these two commodities (Filmer 1944).
Though a proportion of the loss is through the associsted
‘feeding of coarse grain and meat meal, and also some from
whey, the great majority arises from the feeding of skim milk
and buttermilk which are of immediate human nutritional
significance.

The case for making these high quality foods
directly available for human consumption is strong, despite
any repercussions on the pig industry and notwithstanding
such economic considerations as secure markets. In order
to do so it is obvious that the raw materials must be
processed to reduce bulk and improve keeping quality for
transportation, The utilisation in this way of skim milk
is set back by the considerable problem of its collection
from the cream supplying farms, though it mey be easier where
the density of these in an area is high. 8ince the butter-~
milk is produced at the dalry factory, this difficulty does
not epply.

For many years the United States has dried butter-
milk until now sbout 30% of the total creamery output is used
in this wey (Hunziker 1946J, production of dried buttermilk
having remained fairly steady during the past fifteen years
or so at about sixty-six million pounds per annum (Cronshaw

1947). Much of this is made from sour cream, being thus

used elmost exclusively for animal feeding, notably hens end
pigs. In New Zealand, however, the buttermilk is mostly
derived from sweet cream. .

Within the last few months (1949) the British
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Ministry of Food has entered into a six year contract (with
errangements for its renewal) with the New Zealand Dairy
Products Marketing Commission for the supply of dried
buttermilk powder, the first year's price being £60 per ton.
It is to be hoped that this is only e start in the more
enlightened use of dairy by-products, for 75% of all milk
produced 1is used in butter manufacture, and only about
one-tenth of. this by volume; conteining comperatively little

of the non-fatty solids, comes to the factories as cream.

Until this contract, New Zealand has annuelly been
producing about thirty thousand tons of preserved milks
(. 2. Dairy Board 1948) of which 80% has been condensed or
evaporated. The emount available for animal feeding has been
smell being mostly lactose mother liguor (not included in-the
above), and a few factorlies have been supplying dried butter-
milk at the cost of threepence a pound. Now, W®ecause of the

overseas demand, this price has risen to sevenpence
(approximetely £60 per ton). However, not all the export
production will be suitaeble for humen consumption. McDowall
(1946) states that in the case of a butter factory with an
output of two hundred tons of the dried materisl, sebout one
hundred and fifty tons might be suitable. Whether or not
this is unduly pessimistic from the factory's point of view,
it does indicate that there will be fair supplies for stock
feeding, and these should not be sold for the full price.

The particular interest to New Zealand farmers
lies mueh in the use of the dried buttermilk for calf feeding
on farms supplying cheese factories,'condensories or town
milk, The problem in stiiking a balence between growing
good calves, yet feeding the minimum quantity of whole milk
is considerable, although it is met in some cases by letting
calves out for rearing, or in lesser degree by feeding meals.

But the possibility of a good, reasonably priced, supply of

‘dried buttermilk, found to be of value in caelf rearing,
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until two weeks of age, and then chsnged them to condensed/
buttermilk during the following two weeks; after this
condensed bgttermilk only was fed along with alfalfé hay
and a grain mixture. The enimals made daily gainé of
1.3 - 1.6 1b. until they were four to six months old, being
fed 11 1b. per day of the condensed buttermilk initially,
increasi ng to 4 1b. per day at three months. He noted that
the calves were not subject to scouring as often as occurred
with skim milk feeding.

Rogers Johnson and Albery (1926) have developed
a method of preparing a condensed buttermilk with good
keeping qualities, in which a culture éf streptococcus and
a mycoderm is used to develop an acidity sufficient to
prevent growth of micro-orgenisms, the acid buttermilk then
being condensed in a vacuum pan to eppromimately one third
its volume. The feeding value of the buttermilk is reduced
since much of the lactose is reduced to lactic écid, as shown

by the following figures on composition (Hunziker 1935).

Total solids 26.00 ~ 32.70%
Pat 1.00 - 2. 60
Protein 9,00 - 11.85
Lactose 3.96 =~ 12.00
Ash 1.70 - 7:81
Lactic acid 4e30 - 6. 19
Water 6%.30 -~ 75.00

The packaging and transport costs of this bulky
and acid 1iqpid. - requiring wooden barrels - are high,
but despite these and other disadvantages, large quantities
are produced in the United States, being known as "semi-solid"
buttermilk. |

Rupel (1929) found this product fairly satisfactory
for calf rearing, but less economical  than skim milk. An
experiment at the Idaho station (1929) agreed on this point;
it was found difficult to change a group of four celves from
.swaet milk to semi-solid buttermilk, the animels being less
thrifty than those skim-fed. They also scoured until they
begen to eat quantities of hay and grein.

Morrison snd Rupel (1926) fed semi-solid buttermilk
A
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Cbuttermilk (three 1b. in nine 1b., waber) or

dried buttermilk (one 1b. in nine 1b. Ymiww\ together with

alfalfa hay and grain Comparing thelr growth with Hckles
sbandards, the twp buttermilk products were concluded to bhe
sptisfactory substitutes for skim milk when this is not
aveilable.

In an experiment at the Idaho station (1928},
calves were fed diluted powdered buttermilk as a substitute

and grain, The anlmals

disorders, were guite thrifty,

end their growth in weight end helight was very

Puttermilk powder has elso been fed dry:; Lindsey

(1929) found that in young calves it produced



almost the same rate of gain as skim milk powder, It was

more economical, but not asg palatable when first fed as the
skim milk powder, and in some cases had & decided lexative

effect.

In another experiment (Idaho, 1931) a group of
Holstein calves was fed whole milk for two weeks, changed
over to dried buttermilk solution during the third week and
received twelve pounds of the solution daily dufing the
fourth and fifth weeks. During the sixth week they were
changed to a dry grein ration containing one third: dried
buttermilk powder amd were also given alfalfa hay. From
four to six months of age they were fed the alfalfa hay and
grain mixture but without the buttermilk powder. A second
group of calves was fed in the same manner except that up to
four months of age they were given no buttermilk, but
received a minimum of twelve 1b. skim daily. Both at four
and six months this latter group was considerably heavier
and taller, (113% of “"normal" weight as compared to 90% for
the former at six months) and was also sleeker and thriftier
in appearance.

Though buttermilk powder fed dry may not give
quite as good results a&s when reconstituted, bearing in mind
the drawbacks of this and the other experiments -~ the
gsmall number of animals used ~ it can be said that
reconstituted buttermilk powder under the various experimental
conditions has not given very different results in calf
rearing from the fresh material, or indeed from skim milk.
Semi-gsolid or condensed buttermilk eppears to be slightly
legs valuable, 1arge1& owing to its acidity.

There are no experiments reported that are
sﬁrictly comparable with that on level of feeding here
conducted. Where trials of similar-intent are described,
the ealves on the larger ration, as would be expected,

showed the greater growth. Thus Woodwerd (1923) fed eelves



o

in esch

wy

of the cal on

followly

two we

would

conducted, which
better results.

Campbell (1948) reporteéd an experiment conducted

under New Zealand conditlions in which calves were fed

shure ad 1ibitum.

st

with

togeth

were fed egu gual

whilst one of them was given in eddition % 1b.

dey (caleulated

Thig latter group,

R

LUeNCs

at either

heetlve

f-ree




-~

i i

'3

o ninety

fwo

o

i




12 -

were all non-significant end were ignored, but seasonal
effects over the five years were marked. The variance s?

for each year was calculated with the corresponding number

of degrees of freedom N;, and the variance between calves

within seasons -~ 82 - found
2 2
Z2N;

This gave a figure of 537.2 1b. and thence &
standard deviation of 23.2 1h.

In Table 1l are given the required numbers of
calves and weight differences. These figures are plotted in
Greph 1. (See page 13).

The value for the standerd deviation and thence
weight differences required mey be enhanced somewhat by
slight intraseason treatment differences, and possibly by
breed effects, but the magnitude of this error is uncertain
and is unlikely greatly to.-affect the figures and general
conclusion that numbers in each group are required to be
- large. Accordingly it was decided to include such pedigree
female Friesian calves as became available, in addition to
pedigree female Jerseys.

Further, rathef than reduce group size by including
a third treatment, that is by feeding buttermilk at two levels,
a simple factorial design was employed, both skim and butter-
milk being fed at 10% or 15% of body weight levels, choice of
levels being guided by the éxperience of previous Dairy
Research Institute calf experiments. |

It was decided to feed the reconstituted
buttermilk on an equal energy basis with skim milk. From an
eanalysis of each, givén later, it was found that this was very
nearly achieved by mixing each pound of the buttermilk powder
with 9 1b, water, which incidentally was also feeding on an

equal "total solids" basis.
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Pounds difference in bodyweight between groups
of calves at twenty weeks of age, required for

gsignificance.
Number of celves 5% level 1% level :
in each group. . : :
, 1
2 46, 4 62.6 i
3 37.9 5l.1 :
4 32. 8 44,3 |
5 29. 3 39. 6 i
6 26. 8 36.2 :
7 24,8 33.5 ;
8 23, 2 Bl. 3 g
9 21.9 29.5 ;
10 20. 8 ' 28.0 g
11 19.8 26.7 j
12 18.9 . 25.6 |
13 18.2 24.6 |
14 17.5 23,7 i
15 16.9 22.9 [
16 16.4 - 22.1 |
e 1 15.9 21. 6
"18 15.5 20. 9
19 15.1 20. 3
20 14. 7 ' 19.8
25 13.1 A% F
30 12.0 - 16. 2
35 11.1 ) 15.0
40 ' 10. 4 14.0
45 9.8 13. 2
50 9.3 12. 56
: %
GRAPH 1

1 j/s/ LEVEL

'S IN EACH GROUP






