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EFFECTS OF SOYBEAN MILK-SKIMMILK MIXTURES ON DAIRY

CALVES IN VEAL PRODUCTION

Wipit Chaisrisongkram D.V.M., M.S., A.L. Ordoveza Ph. D.
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Veal production in Southeast Asia is relatively a new industry. It is an
important industry beczuse of the planned development of the dairy industry in
this region. The veal usually commands a good price, but it is costly to pro-
duce because it involves the use of large amounts of milk.  The milk feeding
period is the most expensive period in the raising of the calf. Milk fed to veal
calves often returns less than if sold as fluid milk. This discourages production
of high-quality veal and results in marketing calves at a very young age, or feed-
ing grain with limited amounts of milk. In either case, the finish and quality
are poor, compared to whole milk fed veal calves.

Vealers belong to a group of immature, milk-fed bovine animals, usually
not over 3 months of age. Most surplus dairy calves are sold at a very early
age; on the other hand, bull calves and females not intended to be raised for re-
placement are sold for meat, without any effort to produce acceptable veal. Veal
calves are usually of dairy breeding and have been fed principally with milk or
milk substitutes. Only very few veal calves come from cattle of the beef breeds.

The successful raising of calves on milk replacers in the tropics is sub-
ject to evperimentation. Because whole milk is lacking and expensive, the success-

ful feeding of milk replacers to growing calves is an important problem. Henee,
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this experiment was planned to study the use of soybean milk as ope of the

constituents of milk replacers for raising veal calves.

OBJECTIVES

The specific objectives of the present study are as follows:,

1. To study the effects of feeding different combinations of soy-be-an
and skimmilk as milk replacers on the growth performance of dairy calves
for veal. 7

2. To determine carcass vield and veal quality of calves fed the milk

placers.

3, To analyze the meat tissue chemical composition of veal calves.

REVIEW OF LITERATURE

Thomas et al. (1959) confirmed the effects of feeding aureomycin 1o
dairy calves and found that aureomycin reduced the incidence of diarrhea and this
was of more importance than the temporary increase in growth rate.

Lassiter et al. (1959) reported the effects of aureomycin, erythromyein
and h}_?gromycin on the growth rate and well-being of young dairy calves. Either
aureomycin or erythromycin added to the diet incr.eased rate of gain and feed con-

sumption and reduced the incidence of scours.

Rusoff et al. (1959) studied the effect of high levels of chlortetracy-
cline at birth on the health and growth of young dairy calves, The high levels
of antibiotic given in the first 3 days had no effect on subsequent growth rate, but :
calves given 50 mg daily after this, grew faster and ate more. It was suggested
that the mode of action of antibiotics might involve a 'metabolié or endocrine effect.

Bush et al. (1959) reported that calves given chlortetracycline ate more
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feed and gained significantlv more weight than the controls. Antibiotics had no ef-
fect on retention of ash or nitrogen or an apparent digestibility of cellulose, pro-

tein or dry matter. There was no evidence that chlortetracycline affected utiliza-

tion of calcium.

Blaxter and Wood (1951, 1952) concluded that even at a very high level

of milk intake, the full capacity of the tissues to retain caleium or phosphorus was
not reached. This suggests that milk-fed calves may not be receiving adequate
amounts of calcium and phosphorus. More important, it suggests that milk re-
placers containing non-milk nutrients need a supplementary source of calcium and

phosphorus, because, while the availability of calcium and phosphorus in cows

~ whole milk is high, it may be lower in non-milk products.

The presence of chronic diarrhea in pre-ruminant calves affects the
absorption of calcium and_ phosphorus, and decreases intestinal retention of these
minerals, thus limiting whole-body retention. Blaxter and Wood (1953), Raven
and Robinson (1958, 1959, 1960) found that mineral metabolism was related to
nitrogen retention. The retention of calcium, phoshorus and magnesium were re-
lated to the retention of nitrogen that were also influenced by the degree of fat
digestibility.

MATERIALS AND METHODS

The experiment was conducted at the Dairy Training and Research In-

stitute and the Department of Animal Husbandry, College of Agriculture Univer-

sity of the Philippines, between October 1970 and January 1971.

: Twelve male, one week old calves including four arseys and eight
Holsteins were used to study the effects of feeding varying ratios of soybean milk
%o skimmilk as milk replacers on. the growth and performance of dairy calves,

their carcass vield and quality of ths veal.
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Table 1 Composition of experimental diets.

Experimental Diets

Ingredients
I I 11 RY
(Control) (Replacer 1) (Replacer II) (Replacer T}
% A % %
Whole milk 100 0 0 0
Skimmilk a_/ 0 70 50 25
Soymilk E/ 0 25 50 75
Vitamin-Antibiotic
Premix f./ + + = +

8f

b
_/ Soybean : water ratio — 1 : 10

o

-' Vitamin-Antibiotic premix was obtained from Pfizer Philippines, In-

Skimmilk powder : water ratio — 1 : 10

corporated.

The calves were raised on individual calf stalls made with wooden slatted
floors and elevated 2 feet from a concrete floor and fitted with adjustable calf neck
restrainers, feeding and drinking pails. The milk replacer diets were supple-
mented with vitamin-antibiotic preparation. The calves were fed with colostrum
from birth to 7 days of age. They were fed the milk replacers at the rate of 20%
of their body weights, divided into two equal feedings (7 a.m. and 4 p.m.). The
calves were weighed twice a week and body heights at withers were measured at
wezkly intervals. At the end of 45 days, feeding, all the calves were slaughtered
weighed, and the carcasses, including entrails and skin were chilled for 24 hours.
After chilling, the carcasses were separated into selected wholesale cuts. The loin
muscles from the carcasses were roasted in an electric oven at 325 F and an in-
ternal meat temperature of 160 F. The roasted meat was served to a panel of ten

judges who evaluated the quality of the meat.
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RESULTS AND DISCUSSION

The average chemical composition of the soymilk, skimmilk and whole

cow s milk used in this experiment is shown in Table 2.

Table 2. Chemical composition of soymilk, skimmilk and whole cow,s milk.
EE./ dry crude crude crude
kind of milk ratio matter ash protein fat fiber nfe

% % % % % %=

Soymilk (B 256) 1:10 705 046 287 208 0 - 184
Soymilk (Bavao) 1:10 869 040 361 164 102 202
Soymilk (Bavao) 1:10 683 028 257 105 00b
Skimmilk (New Zealand) 1:10 B30 B ipl h . o # 171
Cow s milk (DTRI) — 1838 097 115 4e v 4.27

= :
-/ Soybean or skimmilk : water — 1: 10

Although Soymilk contained almost the same amount of crude protein as

L
cow s milk. soymilk was lower in dry matter, ash, crude fat and NFE.

)
Table 3. Chemical composition of whole cow s milk and milk replacers used.
a/ dry crude crude crude
treatment ratio matter ash protein fat fiber ~nafae

= L Lesgmiel v

I (Whole cow's

milk) = 1236 097 815 ~a15° 0 a9
II (Soymilk:skim-

‘ b
milk = 25:75)  1:10 523 041 228 0527 001 2.01
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1 (Soymilk: skim
milk =50:50)  1:10 532 033 243 104 001 151
IV (Soymilk : skim- '
milk = 75:25)  1:10 572 03¢ 28 156 001 o095

a/

=l Soyhean or skimmilk : water = 1:10

.l.)./ Values are calculated from chemical composition of soymilk.
Table 3 presents the chemical composition of milk replacers. The chem-

ical constituents in the three replacers were far below those of whole milk.

Liveweight Gain Performance

Calves fed whole milk (control) and those fed the mflk replacers were
highly significantly different. In treatment 1 (calves fed with whole milk), the
weight gains were significantly different at 5% level (P< .05) from treatments
II and III, and highly significantly different from treatment IV (P < .05). This

result shows that daily gain from treatment I was highly significantly greater than

treatments II, II and IV (P <.01).

Table 4. Mean liveweight of calves.

initial final total weight daily
treatment weight weight gain gain

kg kg kg kg
Whole ' milk YT 7860 4GB oo g N
Replacer 1 (25 SM: 75 SK) 32.00 15.60° 18.60° 0.30°
Replacer I1 ( 50 SM : 50 SK) 3793 4653  8.60 0.19"
Replacer I1I (75 SM : 25 SK) 26.07 30.07° 6.00° 013"

‘. Any two means with same superscript are not statistically different

from each other at P < .05.
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Figure 1 shows the weekly trend in growth rate of calves on the four
experimental rations. It was evident that the growth of calves on whole milk was

quite rapid as €ompared to the growth rate of calves on the soymilk : skimmilk

raplacers.

MEIGHT
(kg)

20 y

WEEKS .

Flgure 1, Mean weekly weight of calves,

I =Whole milk, 100 &

II = Soymilk : skimmilk = 25 : 75 %
IIT = Soymilk : skimmilk = 50 : 50 %'
IV = Soymilk : skimmilk = 75 : 25
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During the experiment, when the calves showed symptoms of diars
- their weights remained stable or otherwise decreased. After recovery
* diarrhea, the animals gained weighf again. This seems to show that the antibiote
and vitamin supplements reduced the incidence of diarrhea and increased feéd intake.
These results are similar to those obtained by Thomas et al. (1959),, Lassiter e

al. (1959), Rusoff et al. (1959) and Bush et al. (1959).

ru'Another cause of the poorer growth rate of the calves fed the milk re-
placers was probably the presence of chronic diarrhea in calves. Chronic diarrhes
would affect the retention of nitrogen, because mineral metabolism and. the absorp-
tion of calcium and phosphorus are related to nitrogen retention. This agresd
with the conclusion of Biaxter- and Wood (1953), and Raven and Robinson (195!,
1959 and 1960). They found that the presence of chronic diarrhea in pre-
runi_inant calves affected the absorption of calcium, phosphorus and magnesium

which is related to the retention of nitrogen and the degree of fat digestibility.

FEED CONSUMED AND FEED CONVERTION EFFICIENCY |
The mean daily feed consumption and the totglifeed_consumed by calves
on whole milk (treatment I) were greater than those by calves fed the three milk

réplétcers. However, the difference was only significant for treatment IV (soy-

milk : skimmilk = 75:25) (P < .01).

Feed conversion efficiency of calves on. whole milk was also highly

significant.
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Table 5. Mean feed consumption and feed conversion efficiency.
daily feed total feed daily wt. total wt. feed conversion
treatment consumption consumed gain gain efficiency
kg kg kg kg f/g
\2 §/_b/ a a
Whole milk  5.70 (0.70) 256.3(31.63) 1.03 463  5.53 (0.70)
ab b ab
Replacer T 3.72 (0.19) 1673 (8.75) 030 13.6  12.40(0.64)
ab b b
Replacer II 4.2 (0.22) 190.0 (10.11) 0.19 8.6  22.11(1.18)
b b b
Replacer I 2.85 (0.16) 128.0 (7.32) 013 660  21.92 (1.22)

g/ Figures in parentheses represent dry matter basis.

b/ Any two means with same superscripts are not statistically different from

each other at P < .05,

Heiget Measurements

Mean initial and final heights of calves on the four treatment were not
significantly different, but calves on treatment I ( whole milk ) made a highly
significant incaease in total height at withers over calves on treatments II, III and
v (P < .01). There was no significant difference in the daily increase in

height at withers among the four treatments.
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Table 6. Mean measurements of height at withers of calves fed whole

and milk replacers.

initial_ final to£aI increase  daily in
 treatment : height h.eight in height in height
cm cm cm o 1
I 69.85 80.43 1058 0.24°
I 67.31 72.81 A 5.50b 0.12b
Al : 73.66 TT.47 3,81b 008
214 66.89 ZL87 5.08b 0.10b
BS5 -
80 .
HEIGHT

(em)

70

€5 -

60

! i = T T —
2 kS S (S 7
‘Weeks -

—
N

~ Figure 2, Mean weekly height of calves.

I= Whole milk, 100%

II = Soymilk : skimmilk = 25 : 75%
ITI = Soymilk : skimmilk = 50 : 50%
IV = Soymilk : skimmilk = 75 : 25%
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Some probable causes of the poor growth and performance of calves fed the
soymilk : skimmilk replacer diets are: p-oor utilization of the‘soymilk: skimmili; re-
placer; lower nutritive value (based on chemical compdsitioﬁ) of the milk replacers,
especially those with higher propértions of soymilk; high ixlcidence of diarrhea and
loss of hair in calves fed the milk replacers. The last probable cause might Be
related to a mineral deficiency or imbalance in the ﬁutrition of the calves. | Po&
ufiliéation of the soymilk replacers coul& have been brought about by the failure of
the calves to digest the carbohydrate and fat components of soymilk, sinée if has
been shown that young pre-ruminant calvas do not possess the enzymes necessary
for the digestion of certain food substances in the diet (Raven and Robinson, 1958;

Olson and Williams, 1959).

Meat Yields from Veal Calves.

Table 7. Mean slaughter data for calves fed whole milk and milk replacers.

Treat Live Hot Carcass Length Carcass Width Dressing
Ment Weight Carcass : Percentage

Weight  Left Right Left Right

kg kg cm cm cm Cm 5 %

a a a a a . a a

1 78.60 40.83 71.93 72.00 36.50 33.60 51.70
b b a a a a a

II 45.60 22.92 62.30 62.33 32.00 28.77 49.44
b b a a a a a

I11 : 46.53 23.50 65.43 65.50 3150 29.33 51.37
b b b b b b a

v 32.07 15.50 58.40 58.50 29.30 26.50 47.39

a/ Any two means with same superscript ‘are not statistically different from each

other at P < .05. 7
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It is apparent that, although the veal calves were different in conforms
tion and liveweight, the carcass growth in calves were the same for both wk
mxlk and milk replacer groups.  These results agree with the results of Bats _.:
h__eld et al. (1966), who found that at a given age, the calves which did not suife
a nutritional check were heavier and vielded heavier carcasses, and that dresss
éercentaga was affected much more by age than by diet or liveweight.
| Table 8. denote that the carcass vields from the veal calves on
ments II and III were almost the same as those of calves on whole milk. It &
apparent that milk replacers | and II can replace whole milk, but the water e
pdsition should be reduced to the ratio of from 10: 1to5:1 (5 parts of wa
an—d 1 part of bean or skimmilk). This will increase the chemical compositi
in milk replacers and help improve the growth rate of the calves. Zabana et
(1964) also obtained the same results when they used soy milk in rations

calves as partial replacement for whole milk.

Table 8. Mean slaughter data for chilled carcasses.

-

Treat- Shoul- Ribs Loin Legs Fore Hind Long Veal Back

ment ders Saddle Saddle Saddle
kg kg kg kg kg kg kg kg
- a a a a 5 a a a a
I =214 29 7.03 7.38 10.44  21.32 17.82 24.84 14.40
£ be b b b b a a b
11 8.47 3.60 3.29 o0 12.07 10.73 14.33 6.99
= ac b b b b a a b
I1I 3.66 372 3.30 7.78 12.38 11.08 14.79 7.02
. ba b b b b b b b
IV 6.36 2:97 2.14 braZ 8.93 7.46 10.03 4,71

from each other at P < .05.
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Treatment II (Replacer 1), soymilk 25 % : skimmilk 75 %

Treatment III (Replacer II), soymilk 50 % : skimmilk 50 %

Treatment IV (Replacer IIT), soymilk 75 % : skimmilkl 25 7%

The milk replacer diets were supplemented with a vitamin-antibiotic

preparation obtained from a commercial drug firm.

The calves were allowed colostrum from their dams and iwere separated
at 7 days of age, and then transferred to the calf stalls. A preliminary whole-
milk feeding period of about 7 days was allowed for the calves to adjust to the
stalls and to teach them to drink milk from the pail. They were then fed the
milk replacers at the rate of 20 per cent of their body weights. The milk re-
placers were fed from the pails at a temperature of approximately 37 C twice daily
at about 7.00 a.m. and 4.00 p.m. The calves were weighed at 6.00 a.m. twice a
week before feeding. Height at withers of the calves was measured at weekly in-
tervals. Feed intake was recorded daily. At the end of 45 days feeding, all the
calves were slaughtered. Weights of the different by-products were taken im-
mediately after removal from the carcasses. Each dressed carcass was chilled for
approximately 24 hours after which they were separated into selected wholesale
<cuts as veal shoulder, ribs, lion, and legs. Each portion was weighed. Parts

were randomly selected for the chemical analyses and sensory evaluation tests.

The lion musles from the calves on the four treatments were roasted
in an electric oven at 325 F to an internal meat temperature of 160 F. Raw
weights, cooking loss, percentage dripping and cooking time were recorded. The
-roasted meat was served to a panel of ten judges in individual booths in a taste
panel room. The scoring instrument included a 9-point rating scale for color,

2

flavor, off-flavor, juiciness, tenderness, and general acceptability.
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Chemical Composition of Meat.

A summary of the chemical composition of meat is given in Table 9.

Table 9. Mean chemical composition of meat.
treatment dry moisture ash crude crude gross
matter protein fat energy
* =k e r % y 4
a a a a a
I 33.19 66.81 2.96 57.06 22.48 7454.89
b b ab b a
II 27.51 72.49 3.73 65.02 6.74 5059.53
b b b b a
III 27.44 72.56 3.76 67.94 4.80 5127.95
’ b b ab b a
v 2702 72.28 412 64.37 3.07 5010.40

Any two means with the same superscripts are not statistically different

from each other at P < .05,

CONCLUSIONS.

Twelve one-week old male calves including four Jerseys and eight
Holsteins were used to study the effects of fzeding different combinations of soy-
bean milk and skimmilk as liquid milk replacers on the growth performancs of.
dairy calves and carcass yield and quality of their veal.

* The calves were raised on individual calf stalls elevated two feet from
the concrete floor of a calf shed. Each stall was equipped with feading and
drinking pails supported by metal rings and adjustable calf neck restrainers.

Four experimental diets were used. They consisted of the following :

Treatment I (Control) whole fresh milk alone.
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From the results of this study, the following conclusions were drawn :

1. The chemical composition of the soymilk : skimmilk replacers con-
tained almost the same amount of crude protein as whole cow & milk but were
lower in dry matter and crude fat content. The chemical composition (dry
matter, crude protein, crude fat) of the three milk replacers increased and those
of ash and N FE decreased, as the proportion of soymilk in the milk replécer was
increased from 25 to 75 percent.

2. The mean daily feed consumption in treatment I (whole milk) !was
not significantly different from that in treatments II and III (soymilk : skimmilk —
25: 75, 50:50), but was significantly greater (P < .05) than that in treatment
1V (soymilk : skimmilk = 75: 25). The calves on whole milk made the highest
body weight gain (1.03 kg/ day). Those on the three milk replacers made only
0.13 to 0.3 kg/day.  The calves fed whole milk were more efficient in convert-
ing feed to meat than the calves fed the milk replacers (553 kg vs. 12.4, 22.1
and 21.9 kg for treatments II, III and IV, respectively), but calves on treatment
Idid not show a significantly greater feed conversion efficiency than those on treat-
ment II The data showed that the calves would have to consume more milk
replacers than whole milk to get the same effect on wight gain.

3. The initial weights were comparable, but the final weights and daily
gains of calves fed whole milk were significantly greater (P < .01) than those
fed the milk replacers (treatments II, III and IV).

4. The mean initial and final height measurements of the calves on the
four treatments were not significantly different, but the daily increase in height
of calves on treatment I was significantly :greater (P < .01) than those on treat-

ments II, III and IV.
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5. Meat yields from veal calves fed whole milk were significantly higher
than those of calves fed the milk replacers, but the dressing percentage of carcasses
of calves on all the treatments was not significantly different. The mean weight
of the different slaughter by-products from treatment I was significantly higher

{P < .05) than mean weight of those from treatments II, III and IV.

6. The chemical composition of the meat of calves on treatment 1 was
significantly greater in dry matter (P < .01) tha_n that of calves on treatments II,
III and IV. The protein content of the meat from all treatmants were almost
the same, and the fat content of the meat of calves on treatment I was significant-
1y greater (P < .05) than treatments II, IIT and IV. The meat of calves on all

treatments had almost the same amount of gross energy per gram.

7. There was a highly significantly difference in weight of fresh
meat of calves on the four treatments. The percentage of loss in cooking after
rToasting was not significantly different except, in treatment IV which differed
significantly (P < .05). Veal from treatment I significantly needed more (P < .05)
«cooking time than veal from treatment III However, it was not significant-

1y different from treatments II and IV.

8. The flavor of the roasted meat from all treatments was graded low
gzood or good flavor but there was no off-{lavor for meat from any of the treat-
ments. Tenderness of the meat from all the treatments was graded slightly

tender to moderataly tender. The general acceptability seemed to indicate that

these meats were liked slightly or moderately.
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