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ABSTRACT

The chemical composition, glucosinolate, total and available lysine contents were determined in
seven rapeseed ,,007 expeller cakes and one solvent meal. Five cakes were produced using a 02 ZVO
press from seeds heated to 40-30°C (REM), one cake using a Rosedown press from seeds heated to
over 80°C (REC No. 6), and onc was an industrially prepressed cake from seeds heated to over 80°C
(REC No. 7). The fat conlent in the cakes ranged from 10.3 to 23.2% DM, The glucosinolate content
in the cakes ranged from 13.4 to 55.1 mM/g FFDM and was close Lo that in raw seeds when compared
on a fat-free DM basis.

Energy value (AME,)) of REM cakes and REC No. 7 determined on chicken varied widely (8.55
to 14.60 MI/kg DM) and was positively correlated with their fat content. Biological value (BV) of
protein of four REM, twe REC and solvend meal determined in rats varied from 80.1 to 96.7, despile
rather uniform total and available lysine contents. BV, feed intake and weight gain of rats fed on
REM tended to decrease while relative thyroid weight tended to increase as the glucosinolate content
in cakes rose.

It is concluded that the nutritional value of rapeseed expeller cakes produced from mildly heated
seeds may vary considerably, the main factor affecting AME, being fat content, while that affecting
protein value being the glucosinolate content.
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110 SMULIKOWSKA S. ET AL.
INTRODUCTION

Recent interest in expelling oil from double-low rapeseed has been stimulated
by the need for a more cost effective technology than prepressing/solvent
extraction, and also by the higher energy value of expeller cakes than solvent
extracted meals. The nuiritional value of rapeseed cakes depends on the quality
of seeds, particularly on the level of glucosinolates, and on the technology of
expelling, which may affect myrosinase activity, glucosinolate, and total and
available lysine contents.

Increasing amounts of double-low rapeseed grown in Poland are processed in
small rural mills equipped with screw press expellers (Podkéwka and Podkéwka,
1993; Podkowka et al., 1994). The effects of introducing rapeseed 00 expeller
cakes to poultry and pig diets were investigated by several authors (Kinal et al.,
1990, Smulikowska et al., 1990; Tywonczuk et al., 1994; Frankiewicz et al., 1995),
little is known, however, about the variability of their composition and
nutritional value. According to Podkowka et al. (1994) the fat content in 12
samples of rapeseed 00 expeller cake produced over a several-month period using
the same press was rather uniform (12-15% DM), while the content of other
components varied to a small extent depending on the degree of oil removal.

The present study was undertaken to assess the variability of the chemical
composition, glucosinolate content and nutritional value of rapeseed 00 expeller
cakes produced on screw expellers from mildly heated seeds (REM), and to
compare them with the cakes produced from rape seeds heated to over 80°C
(cooked) prior to pressing (REC). Mctabolizable energy value of expeller cakes
was determined in chickens, while their protein value was assayed in rats.

MATERIAL AND METHQDS
Material

Seven samples of expeller cakes and one sample of solvent extracted meal
(RSM) produced from 00-type rape seed of unknown varieties were evaluated.

Five samples (REM No.1 to 5) were manufactured in small rural mills using
the 02 ZVO type screw press expeller of Polish production. Prior to pressing, the
seeds were mildly heated to 40-50°C (Podkéwka and Podkowka, 1993), the
temperature during pressing was about 75°C (personal information).

Two cakes (REC No. 6 and No. 7) were produced from seeds cooked with
steam to a higher temperature. REC No. 6 was manufactured from seeds heated
for 90 min at temperatures increasing from 60°C to 100-105°C (unpublished data)
and next pressed on a Rosedown type screw expeller (de Smet technology). REC
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No.7 was an industrially prepressed cake from seeds heated to over 80°C, while
solvent meal (RSM) was produced by industrial extraction of REC No. 7
followed by toasting,

Experiment on chickens

Samples of REM No. 1 to 5 and the REC No. 7 were evalualed. Apparent
metabolizable energy value corrected for zero N balunce (AME,)) and apparent
digestibility of nutrients were determined on 4-week-oid broiler cockerels
(Starbro) with a mean initial body weight of 774 g. The birds were housed
individually in balance cages, 10 birds per treatment, and were fed a cold pelleted
basal diet (Table 3) or diets containing 60% of basal diet and 40% of ground
expeller cakes combined on a DM basis. All the diets contained 0.3% Cr,0, as
a marker. The diets were fed at the level of 90 g/bird/day, in three meals. After
two days of preliminary feeding the birds were fasted during 14 h then fed on the
same dicts for 3 days, and fasted for 14 h. Feed intake was recorded during the
whole time, while during last 86 h of the experiment, excreta were collected,
frozen, kept at - 18°C, and freeze-dried for analysis.

Experiment on rats

Four samples (No. 1 to 4) of REM, REC No. 6 and No. 7, and solvent
extracled meal (RSM-sample No. 8) from the same processing as cake No. 7 were
evaluated. The semisynthetic diets contained the expelier cakes or RSM as the
only source of protein at a leve!l corresponding to 9.5% CP. Crude fat content
was equalized in all diets to 7.3% by addition of rape sced oil, and crude fibre
conlenl to 4.6% by addition of cellulose. The diets were supplemented with
minerals according to NRC (1976} and vitamins according to AQAC (1975),
12% sucrose and wheat starch to 100 per cent.

True digestibility (TD) and biological value (BY) of protein were determined
according to the Thomas-Mitchell method in a balance experiment performed on
29-day-old male outbred ITF, JAZ rats with mean initial body weight 78 g, seven
animals per treatment. The rats were housed individually in balance cages and
were fed 1] g of experimental diets per day during 10 days. Feed intake was
recorded, and faeces and urine were collected during the last 6 days. TD and BV
were corrected for metlabolic and endogenous urinary N, respectively, according
to Lehman et al. {1968). Net protein utilization (NPU=BVxTD) and utihzable
protein (NPV = NPUxCP content,%) values were calculated.

Growth performance was assayed on 25-day-old male outbred rats with mecan
initial body weight 59 g, seven animals per treatment. The animals were fed on
the diets ad libiturm during 21 days, feed intake and body weight were recorded
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weekly. At the conclusion of the experiment the animals were killed, the livers
and thyvroids were excised and immediately weighed.

Chemical and statistical analysis

Chemical composition of expeller cakes, chick diets and excreta, and
N content in rat diets, faeces and urine were determined by standard methods
(AOAC, 1994). NDF and ADF conlent in cakes and meal were determined
according to Van Soest (1967) on a Fibertec M (Tecator) apparatus, glacosinola-
tes were determined by HPLC accerding to the [SO-9167 method (1991). Total
tysine was assayed using a type 6300 Beckman Analyzer, while available lysine by
the method of Booth (1971). In chicken excreta, crude fat was determined by
ethyl ether extraction without acid hydrolysis, faecal N by Ekman et al. (1949).
Gross energy of cakes, chick diets and excreta was measured on a Perr adiabatic
oxygen bomb calorimeter K1-10, chromic oxide was determined spectrop-
hotometrically following wet ashing according to the procedure described by
Hinsberg et al. (1953). Apparent digestibility of nutrients and AME value of the
diets were calculated relative to the ratio of Cr,0, to the content of gross energy
or nulrient in question in food and droppings. AME,, was corrected to zero
nitrogen balance using 1.96 MI/g nitrogen retained (Hill and Anderson, 1958).
AME, and the apparent digestibility of crude protein, crude fat and NFE of
cakes was calculated from the difference between respective values of basal and
experimental diets according to Campbell et al. (1983) and Pesti and Ware
(1986). Experimental AME values were compared with values calculated from
chemical composition using formulas for rapeseed expeller meal according to
European Table of Energy Values for Poultry Feedstuffs (1989).

The results were subjected to one way analysis of variance. The significance of
differences among groups was estimated by the Duncan mulliple range test using
.statgraphics Plus” ver. 7 software,

RESULTS
Chemical composition

The chemical composition of rapeseed expeller cakes and RSM is given in
Table 1 while their glucosinolate and lysine contents in Table 2. Fal content
varied from 10 to 15% DM in four samples of REM and in REC, while it
exceeded 21% DM in REC from the oil factory (No. 7) and in REM No. 4,
Protein content was lower than in the RSM and was slightly greater in the
expeller cakes having a lower fat level. Crude fibre content varied from 10.8 to
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TABLE 1
Chemical composition of rapeseed press cakes and solvent meal, % DM
Ether Crude

Product DM, % Protein NFE ADF NDF
extract fibre

Cake REM 1' 92.51 3.0 10.3 11.8 36.8 18.4 20.7
REM 2! 92.31 315 14.3 11.8 357 18.8 20.6
REM 3 92.29 31.0 14.8 12.6 34.9 18.5 20.0
REM 4! 91.70 30.0 232 10.8 304 147 17.5
REM 5! 90.88 32.2 14.5 12.3 34.5 18.3 19.6
REC & 95.61 323 13.0 15.5 324 213 296
REC 7 92.07 287 212 10.5 338 21.6 24.8

Meal RSM 8* 89.56 3o.8 39 12.8 40.8 232 33.8

! seeds mildly heated and pressed with 02 ZVQ press

% seeds cooked and pressed with ,,Rosedowns” press

? seeds cooked and prepressed from standard processing in oil factory
* solvent extracted and Loasted meal

15.5% DM. Total lysine content in all expeller cakes ranged between 5.90 to
6.41/16 g N and was higher than in RSM (5.26 g/16g N). Available lysine content
was rather uniform in the cakes except cake No. 5 (4.76 g/16g N), it was also
lower in the RSM (4.42 g/16g N). The glucosinolate content in REM samples
varied from 13.4 to 30.4 mM/g fat free DM (Table 2), it was the highesl in the
REC and RSM from the oil factory (55.1 and 42.3 mM/g fat free DM,
respectively).

TABLE 2
Glucosinolates, and total and available lysine contents in rapeseed products
Glucosinolates Lysine, g/l6g N
Product mM/gDM mM/gFFDM .
total  available
cakes seeds cakes seeds
Cake REM U 15.5 83 189112y 169 6.40 5.29
REM 2! 16.6 1.6 213 (89) 238 6.33 5.06
REM 3' 23.6 17.0 304 (84) 36.4 6.41 530
REM 4' 23.2 18.6  33.9(92) 36.5 6.24 5.28
REM 5 10.2 nd 134 : nd 6.16 4.76
REC ¢* 24.4 nd 295 nd 6.22 5.25
REC 7 39.1 233 551 (112) 491 5.90 5.07
Meal RSM & 36.2 233 42.3(86)  49.1 5.26 4.42

L2349 _us in iable 1

nd - non determined
* — percent of content in the seeds
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TABLE 3

Composition of basal diets, in %. Experiment on chicken

Ingredients Yo

Soyabean meal 28.0

Wheal 67.7

Calcium carbonate 1.4

Dicalcium phosphate 1.6

NaCl 0.6

Vitamin-mineral premix* 0.7

* supplied per kilogram of diet: vit, A 14000 IU; vit. D, 2800 IU; vit. E 21 mg; vit. K 2.8 mg; vit. B, 1.4
mg; vit. B, 5.6 mg; vit. B, 2.8 mg; vit. B, 0.0168 mg; niacin 21 mg; pantothenic acid 14 mg; folic acid
0.7 mg; biotine 0.07 mg; choline 280 mg; Mn 84 mg; Zn 70 mg; Fe 28 myg; Cu 8.4 myg; J 0.56 mg; Se
0.21 mg; Co 0.28 mg

Glucosinolate content expressed on DM basis was higher in cakes than in
unprocessed seeds from which the cakes were produced, however, if expressed on
a fat-free dry matter (FFDM) basis, the average content of glucosinolates in the
expeller cakes was from 84 to 112% of that in the seeds, the observed differences
were rather the effect of analytical error.

Digestibility of nutrients and metabolizable energy for chickens

The digestibility of crude protein, crude fat and NFE varied to great extent
among the cakes (Table 4), and was the greatest in REM No. 4 (83.0, 83.1 and
68.3%, respectively) and the lowest in REM No. 5 (69.5, 72.7 and 37.1%
respectively), which had also the lowest available lysine content (Table 2).

The digestibility of nutrients affected the metabolizable energy value deter-
mined with chickens (AME,e) which varied from 8.55 MI/kg DM in REM No,
5 to 14.60 MI/kg DM in REM No. 4. AME.e of the cakes was positively
correlated with their fat contents (r=0.82; P<0.05).

The metabolizable energy content calculated from the chemical composition
of cakes according to the equations given in the European Table of Energy
Values of Poultry Feedstuffs (1989} varied from 9.83 to 13.43 MJ/ kg DM and
was positively correlated with experimental values (r=0.85; HP <£0.05). The
greatest discrepancy between experimental and calculated values was found in
cakes differing in nutrient digestibility, in REM No. 4 AME, ¢ being 1.17 MJ/kg
DM higher while in REM No. 5-2.27 MJ/kg DM lower than respective values
calculated from chemical composition, the standard deviation for the last value
was considerably greater than average.

Utilization of gross energy (AME/EB ratio) varied from 38 to 60%.



PROCESSED RAPESEED CAKE FOR CHICKENS AND RATS 115

TABLE 4
Apparent digestibility of crude protein (CP), crude fat (CF) and NFE, AME, (M}/kg DM) and
metabolizability of energy (AMELe/GE in %), in evaluated rapeseed expeller cakes. Experiment on
chickens

A t digestibility, % AMFE,&/GE
Product Ppajen cleePy. AME,+SD  AME e/
CP CF NFE %

REM 1 76.6C 77 .450A8 47,74 9.84+0.81 9.83 45.7%0
REM 2 TLEHAY 7460 41.40 9.77+0.64  10.82 433008
REM 3 78.6%P 74.4° 420 11834073 10.87 52.9°C
REM 4 83.0°° 83.1° 68.3% 14604064 1343 60.4°
REM 5 69.5% 727 37.14 8.55+1.12  10.82 38.14
REC 7 74 e 75.6M8 4074 12374086  12.62 52.8¢
SEM 0.86 142 2.83 2.13

* AME,e — metabolizable energy value obtained in experiment; AME,c — metabolizable energy

value calculated from chemical composition according to equation after European Table of
Energy Values for Poultry Feedstuffs (1989): AME (kJ/kg) = 13,71 xCP + 34,94 x CFat + 5,543
x NFE (CP, CFat and NFE in g/kg DM)

ahAR_ 2 b-P<0.05 A, B-P<00l

Nutritional value of cake and meal protein for rats

True digestibility of protein of the cakes determined in the experiment on rats
was rather uniform (Table 5), the only significant difference was [ound between
the TD of REM No. 1 (85.5} and No. 4 (79.9).

The biological value of REM protein varied from 80 in REM No. 4 10 over 96
in REM No. 1 and was negatively correlated with the glucosinolate content in the
cakes (r=— 0.90), the relationship was not, however, confirmed statistically

TABLE 3
Nutritional value of cake and meal protein for rats

True digestibility Biological value  Net protein  Net protein value
Product

TD BV utilization NPV
NPU

Cake REM 1! 79.9° 96.34C 769048 26.1

REM 2! 83.0 90.58¢ 75, ]20AB 236

REM 3' 83.3% 88.7%2 74.(PoAB 229

REM 4' 85.5b 80124 68.6°* 20.6

REC 6* 82.4% 96,79¢ 80.2"8 23.8

REC 7° 82.7%° 89, | B 73.8%0AE 21.2

Meatl RSM &* 81.2 8462048 68.824 25.3
12434 _ agin table 1

04 B _ a5 in table 4
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TABLE 6
Growth performance of rats fed on cake and meal diets and relative weight of thyroid and liver
Feed intake BGW® FCR® Thyroid Liver
Product g/21 days g/21 days g feed/g mg/100 g g/to0 g
BWG LBW’ LBW’
Cake REM 1' 2359° 76.9° 3.08* 2.7 6.38%
REM 2! 189.9° 49.8° 3.830 14 42 6.14%%
REM 3! 173.4° 462 379k 1518 6.01%
REM 4! 145.1* 323 4.62¢ 20.2+ 6.78"
REC & 231.0¢ 83.5¢ 293 19.1% 6.46%*
REC 7* 184.1% 54.2° 3. 474 24.8¢ 6.81°
Meul RSM 8* 184.6° 46.9% 4,054 14.0¢t 597

L2334 _ g5 in table 1

a8AB_ a5 in table 4
* body weight gain
¢ feed to BWG ratio
7 live body weight

because of the small number of samples. BV of protein of REC No. 6 was very
high.

Growth performance of rats fed on diets containing the evaluated rapeseed
expeller cakes as the protein source varied considerably (Table 6). Among groups
fed on REM, feed intake ranged from 145 to 236 g, body weight gain (BWG)
during 21 days varied from 32 to 77 g, and feed/gain ratio from 3.08 to 4.62 g/g in
REM No. 4 and 1,respectively. Feed intake and BWG were negatively correlated
with glucosinolate content in REM (r=-0.92 and —0.86, respectively),
however, as for BV, significance did not reach the 0.05 level of probability. The
rats receiving REC No. 6 had the greatest BWG and the lowest feed to gain ratio.

Relative thyroid weight in rats fed on REM varied from 12.7 in animals fed on
REM No. 1, to 24.8 mg/100 g LBW in those fed REC from the oil factory. The
thyroid weight in rats fed the diet with RSM was significantly lower than of those
fed on the respective REC (14.0 vs. 24.8 mg/100 g BW, respectively), despite the
rather small difference in glucosinolate content between cake and meal {Table 2).

Relative liver weight did not differ between rats fed on all the expeller cakes,
while it was significantly smaller in rats fed on the RSM than on Lhe respective
REC (597 vs. 6.81 mg/100 g LBW),

DISCUSSION

The range of fat content in the expeller cakes produced by 02 ZVO press (10.3
to 23.2% DM ) in different small mills was greater than that found by Podkowka
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et al. (1994) in expeller cakes sampled during a several-menth using the same
press (12-15% DM). Fat content in the press cake from the oil factory was high
and was very close to the mean fat content in twenty-eight samples of canola
press cake from seven oil factories in Canada (Keith and Bell, 1991). The range of
oil content reported by these authors was 17.5 to 26.7%, the differences being
greater among the factories than among sampling periods.

Fat content in the cakes under study was also greater than the mean value
found by Rakowska and Ochodzki (1995) for four cakes of unknown origin
(10.4% DM)}. The resuits of the present study and those of other authors indicate
that the fat content in the expeller cakes may be rather variable,

Protein content in the evaluated cakes was lower than average content in the
rapeseed 00 meal and tended to be lower in the press cakes with greater fat
contents.

The glucosinolate content in two samples of rape seeds processed in rural mills
and in the seeds processed in the oil factory excecded 25 mM/g fat-free DM
considered the upper limit in commercial low glucosinelate rape seeds (Krzy-
manski, 1993). Due to removing part of the oil, the glucosinolate content in DM
of expeller cakes was higher than in the respective sceds. This agrees with the data
reported by Schone (1995) that glucosinolate content on dry matter basis
increased from 15 mM/g of seeds to 18 mM/g in expeller cakes produced by
a small screw press. However, when calculated on a fat-free dry matter basis, the
glucosinolate level in the expeller cakes was close to that in respective seeds.
Similar results were reported by Keith and Bell (1991) who found only a very
small difference (38.4 and 35.8 mM/g fat-free DM, respectively) between
glucosinolate content in seeds and expeller cakes produced from flaked and
cooked canola seed.

It may be concluded that pressing has a small effect on glucosinolate level
either in cake produced from seeds mildly heated (40-50°C) (REM) or exposed to
higher temperature (REC).

The lack of glucosinolate degradation in seeds heated to over 80°C may be
explained by the inactivation of myrosinase during the flaking-cooking phase.
This is not the case in the expeller cakes produced with the 02 ZVO press where
seeds are heated to 40-50°C before and to about 75°C during pressing. According
to Schone (1995) the main reason of the lack of glucosinolate cleavage in the
expelling process is the low water content in the seeds, insufficient for enzyme
activity.

In all the cakes, except cake No. 5, the glucosinolate concentration was greater
than 15 mM/g fat-free DM, recommended as the upper limit for solvent extracted
rapeseed 00 meal (Krzymanski, 1993). A signiticant reduction of the glucosinola-
te level in the RSM takes place during desolventizing-toasting, however, the
solvent meal used in our study had a very high content of glucosinolates.
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The results of the study indicate that the glucosinolate level in rapeseed 00
expeller cakes produced from mildly heated seeds, and untreated after pressing,
depends almost entirely on their content in the seeds. This finding highlights the
importance of using the seeds with a very low glucosinolate content for
production of press cakes used in animal nutrition.

The energy values of cakes, measured on chickens (AME,¢}, varied highly
{(from 8.5 to 14.60 MJ/kg DM), the fat content being the main factor affecting
metabolizable energy value as confirmed by the significant correlation between
these two parameters (r=0.82). However, three samples of cakes produced on
the 02 ZVO press and having very close fat levels (cake No. 2, 3, and 5) had
significantly different AME e values (9.77, 11.83 and 8.55 Ml/kg DM,
respectively) which indicates that some other factors may also be responsible for
the variability of energy content. Chibowska et al. (1993) have demonstrated that
melabolizable energy value and energy utilization of rapeseed meal is strongly
affected by its fibre content. In the present experiment, however, the differences
in both crude fibre and ADF and NDF fractions among expeller cakes No. 2,
Jand 5 were too small to explain the differences in AME. Crude protein in cakes
with lower AME values was less digestible; lower availability of lysine was also
found in cake No. 5. It is probable that the temperature during expelling of
sample No. 5 may have exceeded 75°C, which decreases the available lysine
content and may make protein less susceptible to enzymatic digestion.

The metabolizable energy values of cakes calculated from their chemical
composition were positively correlated with experimental ones, but were less
variable.

The AME,e value of REM No. 5 was close to the average value for solvent
extracted 00 rapeseed meal which is 8.25 MJ/kg DM according to European
Tables of Encrgy Values for Poultry Feedstuffs (1989} while values for other
cakes were substantially higher. Probably due to the short time of feeding in the
balance experiment, no correlation was found between digestibility of protein,
fat and NFE as well as AME,e values and glucosinolate conient in the cakes.
However, in a previous experiment (Smulikowska et al., 1990} it was found that
increased glucosinolate content in the diet due to substituting rapeseed 00 solvent
extracted meal by expeller cake did not affect feed conversion ratio, but caused
enlargement of thyroid glands and lower growth rate of broiler chickens.

It may be concluded that feeding rapeseed expeller cake to poultry may be an
effective way of increasing the energy concentration of diets, but due to the great
variation of fat content, the AME,, value of cakes should rather be calculated
from their chemical composition. More should be known about other factors
affecting digestibility of nutrients and energy utilization of expeller cakes.

Total and available lysinc contents in cxpeller cakes were uniform and
comparable with respective values found in other studies for seeds and



PROCESSED RAPESEEDR CAKE FOR CHICKENS AND RATS 119

pre-pressed cakes from the oil factory, as reported by Keith and Bell (1991) and
Grala et al. (1994). These values are considerably higher than usually found in
solvent rapeseed meals which may contain as little as 3.5-4.0 g of available
lysine/16 g N due to the losses occurring during the desoiventizing/toasting phase
of the process (Minkowski, 1996). It may be concluded that the pressing
technology is less destructive to lysine than solvent extraction and that rapeseed
press cake is a betler source of this amino acid than RSM.

Despite a uniform lysine content there were large differences between the
cakes in the biological value of protein (Table 5). Within expeller cakes produced
with the 02 ZVO press, REM No. | to 4, BY tended to decrease as the
glucosinolate content increased. This relationship could not be extended on the
cakes cooked prior to pressing (REC No. 6 and 7) which had considerably
greater glucosinolate content than the REM of similar BV.

Lowering the biological value of dietary protein for rats as a result of
glucosinolate and myrosinase presence in the diet was reporied by Bille et al.
(1983) while Raj et al. (1995) found significant depression of protein utilization
(N retained as % of digested) in pigs fed on diets balanced in protein and lysine,
but containing increasing amounts of glucosinolates from raw 00 rape seeds.

The results of our study indicate a more marked negative response of protein
metabolism in rats to glucosinolates from mildly heated seeds than from those
heated to over 80°C, probably due to the higher myrosinase activity in the raw
material.

Glucosinolates present in REM negatively affected teed intake, BWG and
FCR in rats in a linear, although insignificant, manner. Deterioration of growth
performance was accompanied by thyroid hypertrophy, both being characteris-
tic symptoms of feeding rapeseed products containing glucosinolates (for review
see Mawson et al., 1994 ab).

The magnitude of differences of all parameters of nutritional value of protein
between the best (No. 1) and the worst (No. 4) REM cake highlights the
importance of using rape seeds with a very low glucosinclate content in
technology of expelling without cooking .

The expeller cake produced with the Rosedown press from seeds heated to
a higher temperature had a very high protein value determined both in balance
and growth tests, significantly higher than the cake and solvent meal from the oil
factory. It was comparable to that of expeller cake produced using an industrial
technology of pressing as described by Nystrom et al. (1996).

Although based on a study of limited number of samples, the present results
demonstrate great variability of composition and nutritional valuc of rapeseed
expeller cakes produced on 02 ZVO presses.
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STRESZCZENIE

Sklad chemiczny oraz wykorzystanie encrgii i bialka wytlokow rzepakowych wyprodukowanych przy
zastosowaniu roznej technologii

Oznaczono sklad chemiczny, zawartos¢ glukozynolanow oraz lizyny ogdlnej i dostepnej
w siedmiu probach wytlokow rzepaku ,,00” 1 jednej probie Sruty pockstracyjnej. Pigé prob wytlokow
wyprodukowano za pomoca prasy 02 ZVO z nasion ogrzewanych do 40-50°C (REM), jeden za
pomeca prasy Rosedown z nasion ogrzewanych w temperaturze powyzej 80°C (REC No., 6), a jeden
pochodzil 7 przemystowego przerobu nasion ogrzewanych w temperaturze powyzej 80°C w olejarni
(REC No. 7y Zawartos¢ ttuszezu w wytlokach wynosita od 10,3 do 23.2% s.m., glukozynolanow od
13,4 do 55,1 mM/g bezttuszezowej s.m. 1 byla 7zblizona do zawartosei w surowych nasionach,

Ovnaczona na kurczgtach warlos¢ energetvezna (AME,) wytlokdow REM i REC No. 7 byta
bardzo zrdznicowana (od 8,55 do 14,60 MJ/kg SM) i skolerowana dodatnio 2 zawartoscia thuszczu.
Biologiczna wartos$é (BV) biatka czterech prob wytlokow REM, dwach REC sruty poekstrakcyjnej,
oznaczona na szezurach, byla rézna i wynosita od 80,1 do 96,7, mimo zblizonej zawartosci lizyny
ogolinej i dostegpnej. U szezurdow otrzymujacych wytloki REM wystapita tendengja do obnizania sig
BV, pobrania paszy 1 przyrostow masy ciala, natomiast do zwigkszania sie wrzgledne) masy tarczycy
w miare wzrostu zawartosci glukozynolandow w diecie.

Otrzymane wyniki pozwalaja na wyciagnigeie wniosku, Ze warlo$¢ pokarmowa wytlokow
wyprodukowanych « nasion ogrzewanych w niskicj temperaturze moze by¢ bardzo zroznicowana.
Glownym czynnikiem wphywajacym na warioé€ energetycrzna wyllokow jest zawartosé ttuszczu, a na
wykorzystanie biatka — zawartos¢ glukozynolandw.



