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ABSTRACT

Thirty two 3 months old Polish Lowland wethers of about 20 kg initial body weight
were divided into four equal groups. Wethers in each group were fed individually for 78
days with diets consisting of dried sugar beet pulp and meadow hay supplemented with
untreated or formaldehyde-treated casein and untreated or formaldehyde-treated rapase-
ed oil meal. All diets contained about 20% crude fibre and 17% crude protein (DM basis),
about 50% of that protein was derived from casein or rapeseed oil meal.

Dry mater and protein digestibility of diets containing formaldehyde treated feeds was
less (P < 0.05) and animal body weight gains were lower (P < 0.01) than those with
untreated feeds. Body gains were 20% higher in groups fed rapeseed oil meal comparing
to those fed diets with casein (P < 0.01). Differences in length, weight and thickness of
wool were not significant (P > 0.05) between animals receiving untreated or form-
aldehyde-treated protein.
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INTRODUCTION

Dietary protein that is protected from rumen degradation but 1s digestible in
the small intestine of ruminant should be utilized more efficiently than
unprotected protein. Ferguson et al. (1967) reported significant increases in.
performance and wool growth when sheep were fed formalaldehyde treated
casein rations compared with untreated diets. The use of such treated protein is
recommended to improve ruminant performance (Barry, 1972; Hemsley et al.,
1973; Soroczynska et al., 1986; Cerednakova and Sommer, 1988). In our earlier
study (Kowalczyk et al., 1975) formaldehyde treatment of rapeseed oil meal
protein did not improve the performance of young bulls. Langlands (1971} did
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not obtain an improvement in wool growth rate of sheep fed formaldehy-
de-treated cottonseed meal.

The aim of the present work was to compare the performance and wool growth
in sheep fed diets containing formaldehyde-treated and untreated casein or
rapeseed oil meal.

MATERIAL AND METHODS

The experiment was carried out with four groups of eight 3-months old Polish
Lowland wethers of about 20 kg initial body weight. Wethers were kept in
individual pens with free access to water and were fed twice daily on a diet
consisting of dried sugar beet pulp, medow hay and a vitamin-mineral mixture
supplemented with untreated (U) or formaldehyde-treated (F) casein {C) or
double improved rapeseed (R) oil meal (groups CU, CF, RU and RF,
respectively; Table 1}. The diets were formulated according to Polish standards

TABLE 1

Chemical composition of feeds. gikg
Ingredients Dry Ash Crude Ether Crude

matter protein extract fibre
Sugar beel pulp 898.2 39.0 80.0 106.1 202.3
Casein (U) 915.1 24.8 740.0 6.1 —
Casein (F) 911.8 17.4 761.2 59
Rapesced oil meal (U) 908.3 69.6 3281 49.1 114.4
Rapeseed o1l meal (F) 9109 70.4 330.0 51.3 119.5
Meadow hay* 860.3 711 105.4 297 252.0

* Average of 3 successive bath of hay fed to sheep

for fattening lambs and contatned about 20% crude fibre and 17% crude protein
(DM basis), about 50% of that protein was derived from casein or rapeseed oil
meat. The level of feeding was 3.5% of body weight and was adjusted each 10
days according to changes in body weight. The animals were weighed initially, at
ten day intervals and at the end of the 78 day-long experiment. Total faeces
collection were made during the last 6 days of the experiment for determining
nutrient digestibility.

Casein and rapeseed o1l meal were treated with a 34% solution of formal-
dehyde (3.4 g HCHO per 1 kg of feed protein) in plastic bags and mixed several
times a day for 3 days. The product was then spread in thin layers and left in the
open air for 10 days until formaldehyde odor was not longer detectable. The
protein degradability of treated and untreated feed products was estimated using
the in situ method of Orskov et al. (1980) after 1, 3, 7, 12 and 24 h incubaticn in
the rumen of 3 sheep fed a meadow hay: barley meal mixture (70:30).
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Daily feed intake was recorded for each individual sheep. Samples of feed
refusals and faeces were analyzed for nutrient content using conventional
methods (A.O.A.C., 1990). The metabolic energy of rations was calculated
according to Kielanowski (1973}. Sulphur content in the diets was determined by
a gravimetric method (A.Q.A.C., 1990). Fleece samples were sheared from a 10
x 10 cm square on the shoulder at the beginning and the end of the experiment
and the weight, thickness and length of the wool were estimated (I.W.T.O.,
1973).

Differences between groups in the measurements taken were evaluated by
factorial analysis of variance.

RESULTS

The chemical composition of all diets was similar (Table 1 and 2) but the
ingested rations with casein contained slightly less crude protein (137 vs. 143 g/kg

TABLE 2
Composition of daily rations, g/kg
Groups

Hem cu CF RU RF
Meadow hay 252 252 252 252
Sugar beet pulp 673 673 523 523
Casein (U or F} 75 75 — -
Rapeseed oil meal (U or F) — — 225 225
Dry matter 890 890 89 892
In kg of DM: crude protein 153 155 159 160
crude fibre 225 225 218 220
ME, MJ 6.98 6.85 6.89 6.76

of diet) than those with rapeseed oil meal (Table 5). Wethers fed casein diets
consumed 3.1 g/day of sulphur and those fed rapeseed diets — 5.3 g/day; both
exceeded sulphur requirements (ARC, 1980). Protein degradability of form-
aldehyde-treated feeds was considerably lower than that of untreated feeds
(Table 3; Figure 1). Degradability pattern of untreated casein was not estimated
as it was almost completely soluble after 1 h incubation in the rumen.

TABLE 3
Constants a, b, ¢ and SRD for casein and rapesced oil meal protein degradability in the rumen
Feed d b ¢ RSD
Casein treated* 17.5 82.2 055 2.89
Rapeseed oil meal untreated 26.2 67.5 07 1.71
Rapeseed oil meal treated 9.5 86.4 053 378

* Untreated cascin was casily dissolved {98%) and rapidly disappeared from the bags
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Fig. 1. Protein degradability pattern ol casein and rapeseed oil meal (fitted values). Untreated casein
was easily dissolved and rapidly disappeared from the bags

Apparent digestibility coefficients of dry matter, crude protein and fibre of
diets containing untreated feeds were higher ( P <0.05) than those containing
treated feeds (Table 4). Digestibility coefficients of fat of the diets containing
rapeseed oil meal were nearly twice as large as those of diets containing casein but
treatment with formaldehyde did not influence fat digestibility.

TABLE 4
Apparent digestibility of nutrients, %
Group
Item
Ccu CF RU RF

Dry matter 80.3 + 0.6% 76.1 + 1.3b 79.0 + 0.9° 76.0 + 1.3°
Organic matter 82.6 + 0.6 81.3 + 1.2 80.3 + 1.4 79.7 + 1.0
Crude protein 72.1 + 0.8 69.3 + 0.6" 71.3 £ 0.7% 69.5 + 0.8°
Ether extract 22.6 +3.24 258 +3.2A 470 + 1.78 479 + 248
Crude fibre 77.3 + 0.9 74.9 + 1.6° 73.6 + 1.6™ 70.4 + 2.19
N-free extractives 89.1 + 0.4 88.0 + 0.8 88.5 + 0.6 87.7 + 0.7

Numbers with different letters differ significantly — P <0.05 or with capitals — P<0.01
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TABLE 5
Average daily feed intake, body weight gain, feed efficiency and flecce parameters (n=38)
Groups
Item
CuU CF RU RF
Initiat BW, kg 209 +29 208132 208 + 3.0 209 + 3.1
Final BW, kg BT +57 368 +4.2 439+ 76 424 + 40
Daily gain, g/d 239 + 597 197 + 434 277 + 448 267 + 278
Intake:
dry matter, kg/d 111+ 0.17 099 = 0.12 1.19 £ 0.22 1.16 + 0.13
erude protein, g/d 158 + 262t 133 + 20¢ 191 + 36° 186 + 21b
CP in kg DM of
ingested feed, g 142 135 160 161
Feed efficiency/kg weight gain:
dry matter, kg 476 + 0.6 5.01 + 0.89 431 1 0.68 434 + 043
crude protein, g 678 + 85 675 + 105 690 + 110 697 + 68
Fleece parameiers:
length, cm 33404 29+03 32402 33+ 08
weight, g 9.1+ 3.5 8.5+ 1.0 91 +24 99 +43
thickness, ym 6.4 + 0.8¢ 58 + .98 88 + 5.00 7.7+ 440

Average body weight gains were higher (P < 0.05) in animals fed diets with
rapeseed oil meal than those fed diets with casein (Table 5). However, the
differences in body gain between animals receiving formaldehyde-treated or
untreated feeds were not significant ( P = 0.05). Wethers fed diéts with cesein left
refusals containing a considerable amount of casein, particularly formaldehy-
de-treated, while rations with rapeseed oil meal were readily eaten. Wethers fed
diets with casein ingested more protein and dry matter per kg of body gain than
those fed rapesced oil meal diet (Table 5).

The length and weight of fleece grown during the experimental period did
not differ between protein treatment and source. However, the difference in
fleece thickness between the first and second shear was greater ( P < 0.01) for
wethers fed rapeseed cil meal diets compared to casein diets, but formaldehyde
treatment of both protein sources did not statistically influence fleece thickness
(P = 0.05).

DISCUSSION

Our results are in agreement with the findings of many experiments that have
demonstrated that treatment of several protein sources with formaldehyde
reduced digestibility of protein in the rumen as well as in the lower part of the
digestive tract than untreated protein (MacRae et al.,, 1972; Sharma and
Nicholson, 1975; Kowalczyk et al., 1982; Kowalczyk and Otwinowska, 1982).
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The lowered nutritive value of formaldehyde treated protein could be a result of
a binding of the lysine ol which content decreases during the treatment of feeds
with formaldehyde (Kowalezyk et al.. 1979). Smaller differences in digestibility
of protein between treated and untreated feeds in this experiment in comparison
with a previous experimeni with cattle (Kowalczyk et al., 1975) could be
explained by the relatively lower amount of formaldehyde being used for the
treatment in the present study.

Fat digestibility coefficients that were twice as large for rapeseed oil meul
containing diets than for casein diets can be explained by a markedly higher level
of fatin rapesecd oil meal than in casein (Table 1): the amount of endogenous fat
excreted in fueces in relation to the ingested fat would be much higher in wethers
fed casein diets.

Body weight gains of animals were also lower in both groups receiving treated,
particularly casein, feeds (Table 5). Body gains of wethers fed treated or
untreated casein were lower than those fed rapeseed oil meal diets which could be
aused by the lower dry matter and protein intake in groups fed casein, or lower
nutritive value of diets with casein since feed efficiency was better for rapeseed oil
meal containing dicts.

Several authors (Ferguson et al., 1967, Langlands, 1971; Barry, 1972;
Hemsley et al.. 1973; Soroczvnska et al.,, 1986) have reported improved wool
growth for sheep fed formaldehyde-treated feeds. To the contrary. our resulis
agree with other authors who report that formaldehyde-treated protein fed to
sheep did not stimulate the wool growth (Langlands, 1971b: 1973: Syrjala, 1976
Barry and Andrews. 1973; Sandev et al., 1976; Singh et al., 1980). Possible
explanations for the different responses reason for formaldehyde treatment of
protein on wool growth could hie in the different experimental conditions. diet
composition or the method of treatment as well as the level of formaldehyde used
for treatment (Hemsley et al., 1973). The relatively high level of crude protein in
the diets could have decreased the effect of formaidehyde treatment on animal
performance results since control diets containing untreated protein met the
requirement of animals for nitrogen and sulphur. The results of cur experiment
do not substantiate that the treatment of feed protein with formaldehyde wili
improve performance and wool growth when feeding sheep according to Polish
standards.
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STRESZCZENIE

Przyrosty masy ciala i welny u owiec Zywionych dawkami z paszami nietraktowanymi lub
traktowanymi formaldehydem

Trzydziesci dwa trzy - miesigezne tryczki polskiej owey nizinnej o poczatkowej masie
ciala 20 kg podzielono na 4 grupy, po 8 sztuk w kazdej. Jagnigta zywiono indywidualnie
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przez 78 dni dawkami zawierajacymi wyslodki buraczane i siano lakowe uzupelnione
odpowiednio kazeina zwykla (grupa UC) lub formaldehydowana (FC), poekstrakcyjna
sruta z rzepaku OO zwykla (grupa RU) lub traktowana formaldehydem (RF). Wszystkie
dawki zawieraly okoto 20% wlokna surowego i 17% biatka ogdlnego w suchej masie.
Polowa zawartosci biatka w dawkach pochodzita z kazeiny badz $ruty rzepakowe;j.

Sucha masa i biatlko dawek zawierajacych pasze formaldehydowane byly gorzej
trawione (P < 0.05), a przyrosty masy ciala zwierzat byly nizsze (P < 0.01) niz przy
skarmianiu pasz zwyktych. Przyrosty masy ciala zwierzat otrzymujacych srutg rzepakowa
byly o okoto 20% wigksze niz otrzymujacych kazeing (P < 0.01). Przyrost welny
— dlugosé wiokien, masa i grubos¢ nie roznily sig miedzy grupami jagniat zywionych
paszami zwyklymi badz traktowanymi formaldehydem (P > 0.05).





