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Abstract The results of the studies discussed in-
dicate practical possibilities for increasing the nutritional
value and range of fodder utilisation of rapeseed products
by means of, among others: (i) further lowering GLS con-
tent to the level of 3-5 uM, permitting broader application
of raw seeds and better utilisation of press cake obtained
during cold pressing of oil; (ii) modification of the tradi-
tional technology of rapeseed processing, mainly through
lowering the temperature of seed conditioning and
rapessed meal toasting, which bring about lysine loss and
increase the biological value of protein; (iii) reducing fibre
content in rapeseed meal (through hulling of seeds, frac-
tioning of rapeseed meal) and selection of ‘000° cultivars,
permitting an increase in energetic value of meal in feed-
ing monogastric animals; (iv) optimisation of cold press-
ing of oil with regard to the nutnitonal value of press-cake.

K ey word s: mpeseed meal, rapeseed cake, gluco-
sinolate, processing

INTRODUCTION

Regression in rapeseed cultivation in Po-
land in recent years has limited both the indus-
trial and fodder utilisation of this crop. In the
best years of rapeseed cultivation and processing
the production of rapessed meal was 400 000 t,
which covered most of Polish demand for high
protein fodders. In the present 1994/5 fodder
season the rapeseed meal stock is estimated to
be 240 000 t, i.e., less than half the planned
import (Fig. 1). This illustrates the scale of the
Polish deficit in fodder protein and justifies
the necessity of increasing rapeseed cultiva-
tion, and improving fodder utilisation of high

protein by-products obtained from rapeseed
processing. Further discussed results of experi-
ments carried out in recent years in Poland,
and abroad, demonstrate good possibilities of
inrceasing the nutritional value of rapeseed
products.
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Fig. 1. High-protein fodders in Poland in 1994/5 [32].
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GLUCOSINOLATES AS A FACTOR LIMITING
FODDER UILISATION OF RAPESEED PRODUCTS

In spite of radically lowering the glucosi-
nolates (GLS) content in the improved rape-
seed varieties to 10-20 uM/g, this group of
compounds remains an important antinutri-
tional factor, conditioning utilisation of rape-
seed products in feeding monogastrics.
Glucosinolates have low biological activity,
but their side-chains, released during hydro-
lysis, reveal high antinutritional activity. The
endogenous enzyme myrosinase, released du-
ring the damage of rapeseeds, hydrolyses GLS
to isothiocyanates (ITC, nitrile vinyl-oxazoli-
dinethione (VOT-goitrin) and thiocyanate ion
[19] is responsible for the negative effect of
rapeseced products on the performance and
productivity of animals. From the summary of
results of many studies, it follows that the per-
mitted level of GLS in fodder mixes depends
on the species and age of animal, and may
range from 2 to 4 pM/g in mixes for piglets
and pigs, from 0.5 to 1.5 pM/g for poultry, and
from 6 to 15 uM/g in mixes for calves and
cattle [20-24,29,33], Higher level of GLS in
fodder mixes may result in their diminished
intake [20], reduced animal growth and pro-
ductivity [21], changes in the weight and
structure of internal organs [22], and reproduc-
tivity [23].

Analyses of 26 batches of 5 rapeseed cul-
tivars grown in Poland in recent years revealed
that the GLS content ranged from 8.1 to 15.7

(on average 13.5+3.06) uM/g and complies
with the standards of low-glucosinolates var-
ieties. Such amounts of GLS can be sufficient
to show them as the factors limiting fodder
utilisation of rapeseeds, and press-cake ob-
tained during cold oil pressing [4,8,27]. In raw
seeds, and also at too low conditioning tem-
perature, before cold oil pressing, myrosinase
retains its activity and hydrolyses GLS to
harmful products. Such conclusions follow
from the studies by Kozlowski ef al. [16] who
found a highly significant reduction in broiler
weight gain, when rapeseed meal from double-
improved Jantar rapesced was replaced with
the meal from raw seeds of the same variety
(Table 1). Steamed rapeseeds, used in that ex-
periment proved advantageous in relation to
the meal from raw rapesceds, but the effects
were not as good as those of toasted rapessed
meal. Similar conlusions can be drawn from
the experiments by Grala et al. [10], partially
illustrated in Table 2, where the influence of a
different range of rapeseed heat treatment on
the nutritive value of the obtained fodder was
compared. In the summary of their experi-
ments these authors state that mild toasting of
rapeseed meal (100 °C for 10 or 20 min) is
necessary, as sole toasting before oil extrac-
tion does not ensure the elimination of the
harmful effect of antinutritional substances.
Also, other authors found that feeding meal
from raw rapeseeds brought about worse re-
sults in chickens [6] and fatteners [5], com-
pared with other sources of extra energy in mixes.

Table 1. Effect of feeding broilers with concentrate mixture containing raw and variously prepared rapeseed meal [16]

Specification Experiment group

Il I v \
High-protein component of diet, %:
- soybean meal 243 - - - -
- raw rapeseed meal 26.5 - - -
- steamed rapeseed meal - 26.5 - -
- toasted rapeseed meal - - 28.5 -
- toasted Canola meal - - - - 300
Broilers weight on day 56 1962* 15418 1652¢ 17917 1870F
Feed intake per kg weight gain 2.96 3.35 3.17 3.14 322
Animal loss, % 8.1 10.1 15.3 5.1 10.1

ABCDE Figures marked with different letters differ significantly at P <0.01.
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Table 2. Effect of processing stage on the content of glucosinolate and nutritive value of rapeseed products for

chickens [10]

Defatted seed’

Oil cake® Post-extraction meal’

before heating

Processing stage

after cooking after toasting

Glucosinolate, uM/g DM 17.7 17.6 4.7
Crude protein, % 40.9 42.4 42.0
Lysine, g/16 g N 6.10 577 5.64
Available lysine, g/16 g N 5.08 5.00 4.42
Feed intake, kg/4 weeks 2,018 2.04% 2.134
Body weight gain, g/4 weeks 971 960 990
Feed conversion, g/g 2.07° 2.12% 2.15°
Thyroid, mg/kg BW 2178 2847 93¢

!Solvent-extracted rape seeds; %solvent-extracted expeller cake; 3rapeseed meal. ABC22€ Means followed by the same

letter or no letter are not significantly different at P>>0.01 (capital letter) or P>0.05.

According to Kinal et al. [12] with a 5 % inclu-
sion of rapeseeds in the mix feed, a significant
difference in the thyroid gland of chickens was
found, when rapeseeds contained 4 or 16 uM
GLS in 1 g. Thus, it justifies the neccessity of
further selecting domestic varicties of rape-
seed aimed at lowering the content of GLS to
3-5 uM/g. Such amounts of these compounds
(lower than 5) had the recent (very low gluco-
sinolates) of Canadian rapeseed varieties [2].
Further selection of Polish cultivars of reduced
(below 5 uM/g) GLS content is economically
justified.

EFFECT OF OIL OBTAINING TECHNOLOGY
ON THE NUTRITIONAL VALUE
OF RAPESEED PRODUCTS

So far, the popularisation of new rapeseed
cultivars has not caused significant changes in
the technology of obtaining oil adjusted to

high GLS content in traditional cultivars.
Along with lowering the GLS content, the
chemical composition and structure of cell
walls of rapesecds also changed. When com-
pared to traditional processing technology the
seeds of improved cultivars are excessively
crushed, which deteriorates extraction yield
[11]. That is most likely the reason why rape-
seed meal contains relatively high amounts of
oil (up to 5 % of dry mass).

According to many authors [8-1125] the
basic improvement of the traditional technology
of obtaining oil should be the use of improved
cultivars allowing, rapeseed meal toasting at a
lower temperature of about 100 °C. Too high a
temperature of toasting may lower the content
and availability of lysine and consequently,
the nutritional value of this fodder (Table 3).
Grala et al. [7,9] reported that toasting tem-
perature alone does not decide the nutritional

Table 3. Effect of testing temperature on GLS and availabile lysine content and of rapeseed meal in feeding pigs

(acc. [7,9])

Specification

Toasting temperature RSM (°C)

95 100
Glucosinolate, pM/g DM 0.8 1.5
Lysine, g/16 g N 49 4.3
Available lysine, g/16 g N . 3.8 3.0
Feed intake, kg/day 1.56 1.52 1.40
Body gain, g/day 5134 46128 434B
Apparent of biological value of protein - 486" 47.8* 419
Thyroid, mg/kg body weight 136 122 141
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value of rapeseed meal. Water content during
toasting, as well as conditioning and toasting
time, play an important role. In the experiment
cited, the nutritional value of rapeseed meals
from two oil plants was similar, in spite of dif-
ferent toasting temperatures used (90 and 120
°C). According to Grala er al. [8] two condi-
tions should be met during toasting: fast tem-
perature increase in roasting plants (but not
over 90 °C), and avoidance of water contact
on the first shelves of the roasting chamber, so
that excessive moisture (over 8 %) does not
cause lysine loss. During toasting, temperature
should not exceed 100 °C, and the time of re-
moving solvents and GLS breakdown products
(ITC, VOT and nitriles) should be maximally
reduced (to 20 min). The studies cited indicate
that relatively slight changes of the conditions
in which rapesseeds are prepared for process-
ing, and limiting of the range of thermal treat-
ment following extraction, can result in a
considerable improvement of the nutritional
value of rapesced meal. Results of many
works [8,11,25] also indicate that new techno-
logical solutions such as expanding, or the
enzymatic preparation of seeds, should in-
crease the nutritional value of rapeseed pro-
ducts.

EFFECT OF FIBRE CONTENT ON THE
NUTRITIONAL VALUE OF RAPESEED MEAL

A high share of the seed hull (up to 30 %)
is the main factor responsible for the relatively
low energetic value of rapeseced meal. The
value of metabolic energy for pigs in this meal
is usually about 12 MJ, whereas in soybean

meal it is 14 MJ [4]. Seed coat fibre is charac-
terised by a high content of polysaccharides
(pectins, cellulose and hemicellulose) and lig-
nin, which are not digested by the enzymes of
the monogastrics alimentary tract [26]. For
this reason, attempts are made to defeat rape-
seeds in order to lower the fibre content in
rapeseed meal (Table 4). Removing the seed
coat prior to extraction results in oil of lighter
colour, which makes bleaching easier and
cheaper [15]. As a result of loss of part of the
oil along with the seed coat, and increased oil
saturation of rapeseed meal, oil yield de-
creascs. This, as well as technical difficulties,
is the reason this technological process has not
been broadly applied so far. An alternative
solution is the possibility of rapeseed meal
fractionation [8]. Using an appropriate set of
sieves produces 50 % fractions of elevated nu-
tritional value because of the higher protein
and metabolic energy concentration and lower
raw fibre content [8]. Another problem is the
selection of cultivars of reduced fibre content,
so called ‘000°. Although a few studies [1, 30,
31] brought in some interesting findings, the
practical effects of these works seem to be a
matter of the future. It can be supposed that
the advantage - from the nutritional point of
view - of lowering the fibre content in the seed
coat, may be lost because of the excessive
crushing of seeds and reduced oil yield.

THE NUTRITIONAL VALUE OF RAPESEED
PRESS-CAKE AND OIL CAKE

Popularisation of low GLS rapeseed culti-
vars has made possible a return to simpler

T able 4. Effect of rapeseed dehulling on nutritional value of rapeseed meal 3]

Seed batch Difference
Content in dry matter (%)
whole dehulled

Crude protein 39.1 45.0 +15.1
Crude fibre 12.7 7.1 -44.1
Digestibility coefficients (pigs):

- energy 72.5 85.3 +17.7

- protein 80.2 85.1 +6.1
Energy content, MJ (pigs):

- digestibility 14.02 16.54 +18.0

- metabolitic 12.95 15.22 +17.5

- ——— g i o0 n

[
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technique of obtaining oil, needing only pre-
conditioning of seeds and pressing in a press.
The press-cake obtained contains 10-15 % oil
[18,28], which is less than oil cake, obtained
as a by-product of rapeseed processing in oil
plants. Oil cake used in a few earlier nutri-
tional experiments [13,17,34] contained even
more than 20 % raw oil. Thus, the protein to
energy ratio of oil cake was closer to rape-
seeds, whereas press-cake is closer to rapeseed
meal. The nutritional value of press-cake may
be affected by three factors: GLS content in
seeds, range of hydrothermal preparing (con-
ditioning) prior to pressing, and the amount of
remaining oil (4,8,18,27]. Therefore, further
reduction of GLS content in Polish rapeseed
cultivars (below 5 tM/g) will result in an in-
crease in the nutritional value and range of
fodder utilisation of press-cake. Optimisation
of seed conditioning, aimed at fast myrosinase
inactivation and limiting the range of GLS de-
gradation to harmful products, should serve
this purpose. Using low GLS cultivars and op-
timal technologies, rapeseed press-cake can be
a good alternative to soybean and rapeseed
meals, and can facilitate the composition of
doses of high energetic value and appropriate
protein content.
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CZYNNIKI WARUNKUJACE WARTOSC
POKARMOWA SRUTY POEKSTRAKCYJNE],
MAKUCHOW I NASION RZEPAKU

Na podstawie danych pismiennictwa scharakteryzo-
wano znaczenie produktow rzepakowych w bilansie pa-
szowym Polski oraz wskazano mozliwosci zwigkszenia
wartosci pokarmowej Sruty poekstrakcyjnej oraz maku-
chéw. W podsumowaniu pracy stwierdzono celowosé, m.
in., dalszego obnizenia zawarto$ci glukozynolanéw w no-
wych odmianach rzepaku (do poziomu 3-5 uM), zmodyfi-
kowanie tradycyjnej technologii przetwérstwa nasion
(obnizenie temperatury kondycjonowania nasion i testo-
wania Sruty poekstrakcyjnej) oraz optymalizacje techniki
tloczenia oleju w olejamiach rolniczych, celem zwigksze-
nia wartoci pokarmowej uzyskiwanego makuchu.

Slowa kluczo w e: rzepak, sruta poekstrakcyj-
na, makuchy, glukozynolany, wartos¢ pokarmowa.



