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ABSTRACT

The effects of two pressing methods vs solvent extraction, and of different heat treatment of the
press cake on the nutritionat value of rapeseed protein were studied. Rapeseed cake contained more
fat {9-12 vs 4-5% DM} and less protein (31-33 vs 36% DM) than solvent extracted meal while
digestibility and biological value of cake and meai protein for rats did not differ significantly (80.9 vs
79.2 and 86.1 vs 83.5, respectively). The incubation of seeds prior to pressing aiming at activation of
endogenous enzymes had variable effects. The first batch of the pre-incubated cake had lower lysine
content (4.91 vs 5.76g /16g N), ileal digestibility of lysine in pigs (57.8 vs 72.3%) and biological value
of protein for rats {78.8 vs 86.8) as compared with solvent meal. The second batch cvaluated in rats
had lowcr biological value of protein (81.9 vs 86.1) only as compared with cake from nonincubated
sceds. Heat lreatment of the cake on pilot scale (autoclaving or toasting and heat — moisture
treatment at 120 and 140°C) reduced glucosinolate content from 22.9 to 9.1 umy/g fat-free DM and
tended to decrease protein digestibility (from 80.4 to 76.6) but not its biological value.

Each stcp of the industrial technology of pressing (pre-pressing, full pressing, toasting, heating)
resulted in lower glucosinolate condent (decrease from 13.7 to 5.8 um/g fat-free DM) and thyroid

* Some results were presented on Mh International Rapeseed Congress, Cambridge (UK), 4-7 July
1965
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weighl ol rats (from 20 to 11 mg/100 g BW) while growth performance of animals and nutritional
value of the cake protein were not affected. Tt was concluded that properly heated rapeseed press cake
may have similar protcin value for non-ruminants as selvent extracted meal.

KLY WORDS: rapeseed cake, pressing, healing, protein digestibility, rats, pigs

INTRODUCTION

The most commonly used technology for oil separation from rapeseed
involves prepressing of flaked and cooked seeds followed by solvent extraction
and desolventizing — toasting of the meal. This process is both labour and
equipment intensive; therefore more cost effective, pollution free and safe
operations are searched for (Loutas, 1991).

Some procedures alternative (o solvent extraction have been proposed and
tested on experimental scale such as expression of oil with single or twin-screw
expellers (Isobe et al., 1991), pressing after pre-treatment of seeds with enzymes
Lo enhance oil recovery (Sosulski and Sosulski, 1991), or aqueous enzymatic
process (Jensen et al., 1991). The most extensively evaluated parameters were the
yield and quality of oil while less attention was paid to the effects of pressing
technology on the nutritional value of expeller cake and on the need of post
pressing heat treatmenl.

Moderate heat treatment of rapeseed meal or cake is necessary to inactivate
myrosinase and to remove the degradation products of glucosinolates still
present in double-low rapesecd. Negative effects of glucosinolates on feed intake,
growth rate and thyroid tunctions were observed in many animal species (for
review see Mawson et al., 1994 a, b). Tt 1s also well known that overheating may
decrease total and available lysine content and impair protein utilization
(Anderson-Hafermann et al., 1993; Grala et al., 1994; Jensen et al., 1994}. Thus
heating parameters such as temperature, duration and moisture should be
carefully chosen to ensure the high protein value of processed rapeseed feeds.

The study was set up as a part of an investigation on the choice ot the proper
technology of pressing rapeseed oil without solvent extraction in a Finnish oil
mill, :

The objective was to estimate the effects of different pressing methods (as
compared with solvent extraction), and heat moisture treatments on the
nutritional value of protein of the cake produced on experimental (pilot) scale.
The nutritional value of the cake issued from the consecutive steps of industrial
pressing in the oil mill was verified.

The main criteria of the nutritional value of rapeseed products was protein, fat
and glucosinolate contents, protein utilization (digestibility and biological value)
and growth performance estimated with rats. 1leal and total digestibility of
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prolein and amino acids was determined in pigs to compare the effects of the two
methods of oil separation.

MATERIAL AND METHODS
Technological treatments
Methods of oil separation

Three methods of oil separation from rapeseed (Finnish 00 type) were
compared: standard procedure of solvent extraction which final product was
rapeseed oil mea]l (RSM), and two experimental procedures of pressing which
final product were rapeseed cakes (RC). RSM was produced in the oil mill
equipped with desolventizer — toaster working both with live and indirect steam.
At the end of the process meal was treated with pressurized heat-moisture for
a short time. The cakes were produced in a pilot plant using two procedures:

1. rape seeds were incubated 4 h in 50°C at 30% moisiure to activate
endogenous enzymes, [laked, heated to 80°C and prcsscd on a Reinartz
conlinous screw press, type Ap VII (the cake was designated as RC,,),

2. nonincubated seeds were heated and pressed as in procedure 1 (the cake was
designated as RC).

Two batches of RSM (RSM 1 and RSM 2), tiwo RC
one RC were evaluated.

s (RC,,, 1 and RC,, 2} and

Heat moisture treatment of the cake

The cake produced according to procedure 2 (nonincubated) was further
submitted in a pilot plant to different heat-moisture treatments. The cakes
treated as follows were evalualed:
non treated (RC,), control,
autoclaved during 15 min to 120°C at 18% moisture (RC,,,),
toasted during 45 min in 100°C at 18% moisture and nextly heat-pressure
treated at 120°C (RC,,4),
as above. but heat-pressure treated at 140°C (RC,,,,).

Industrial processing in the oil mill

The flow chart of the indusirial process based on pressing the oil without
solvent extraction is shown in Figure 1. The samples of cake were taken after
pre-pressing (RC, ). full pressing (RC,), tull pressing and toasting during 45 min
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Rape seed

PRE EXPELLING

——— Pressed. cake RCpy

POST EXPELLING

f———— Pressed cake. RC,

TCASTING

457 100°C  18% mousture
{pasteurisalion)

Pressed and toasted cake,
RC,

HEAT-PRESSLRE-
MOISTURE TREATMENT

Expeller cake (final product)
- pressed. toasted. heal pressure
treated al 13000, RC,,

Figure 1. Flow chart of the industrial procedure of pressing rapeseed in the oil mill

at 100°C, 18% moisture (RC)), full pressing toasting and heat-moisture pressure
treatment at about 120°C (RC,, the final industrial product).

Evaluation of rapeseed products
Experiment with pigs

Six Large White x Landrace castrated male pigs of about 35 kg body weight
were cannulated by insertion of T-shaped cannula in the ileum and were fed the
experimental diets according to change over (2 x 3) design. The semisynthetic
diets containing about 14% protein of the evaluated products, were fed each to
6 pigs at the level of 2.9 times their maintenance requirement for energy. After
seven days of adaptation, faeces (3 days) and nexily digesta (3 x 12h) were
collected and immediately frozen, After collection period the samples were
pooled for each animal and freeze dried for analysis.
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Digestibility of protein and amino acids in the small intestine (ileal diges-
tibility) and in total gastrointestinal tract (total digestibility) of the standard
rapeseed oil meal (RSM1) and preincubated cake (RC,,,1) was determined.

enz

Tests with rats

Balance and growth experiments were performed on rats. True digestibility
(TD) and biological value (BV) of protein was détermined by Thomas-Mitchell
N-balance method on 30+ 1 day old male rats from Ifz:JAZ outbred herd,
8 animals per treatment. Net Protein Utilization (NPU) was calculated according
to formula NPU=TD x BV/100. Feed intake and growth rate were measured in
growth tests of 3 weeks duration, performed on male rats 25+ 1 day old,
8 animals per treatment. At the end of the experiment the rats were killed, liver
and thyroid were excised and weighed.

The semisynthetic diets contained rapeseed products as the only source of
protein at the level corresponding to 9.5 per cent of N x 6.25, and were equalized
in contents of fat by addition of rapeseed oil, and of fibre by addition of cellulose.
Minerals were added according to NRC and vitamins according to AGAC
(1975). Sucrose was included at [2.0% and wheat starch to make up 100%.

The rats were maintained individually in cages allowing for the control of feed
intake and collection of faeces and urine. Feed intake in N-balance experiments
was limited to about 10 g DM rat/day while in growth tests feed was offered ad
libitum.

Four experiments were carried out to evaluate:

— in Experiment | and 2 — the effect of methods of oil separation from rapeseed
on protein value and growth performance of rats (RSM1 vs RC,_1; RSM2 vs
RC,, 2 and RC),

— in Experiment 3 - the effect of heat treatments of the cake produced on pilot
scale on its protein value (RC,, RC, ., RC,,,, RC, ),

— in Experiment 4 — the influence of successive steps of industrial processing of
the cake on its protein value and growth performance of rats (RC,, RC,, RC,,
RC)-

enz

pp?

Chemical and statistical analysis

Chemical composition of rapesecd products and nitrogen content in diets,
digesta, faeces and urine were determined by conventional methods (AQAC,
1991). Amino acid composition of RSM 1 and the RC,,,| used in experiment with
pigs, and of digesta and faeces was determined according to methods described
by Buraczewska et al. (1987) using Beckman Analyzer type 6300. Glucosinolates
in rapeseed products were analysed by HPLC according to the ISO/DP 9167
method.
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TABLE 1
Chemical composition of rape seed products, % of DM
Producit Processing Scale  Crude protein Fat Crude Glucosinolates _#,On_znﬁ used
fibre in rat exp.

code 1

pmjg No
RSM 1 Solvent extracted meal industrial 36.4 5.2 i4.1 38 1
RC,,1 Preincubated, pressed cake pilot a7 7.9 4.2 0.6 i
RSM 2 Solvent extracted meal industrial 36.6 4.4 10.0 35 2
RC,,2 Preincubated, pressed cake pilot 34,0 7.0 15.6 15.4 2
RC Pressed cake pilot 325 9.3 15.3 13.8 2
RC, Pressed cake pilot il3 12.0 14.7 229 3
RC,. Pressed, antoclaved cake pilot 323 12.2 15.5 17.6 3
RC, 2 Pressed, toasted, heated at 120°C cake  pilot 31.0 12.1 16.1 12.3 3
RC, Pressed, toasted, heated at 140°C cake pilot 31.6 10.7 16.6 9.1 3
RC,, Pre-pressed cake industrial 323 232 i6.4 13.7 4
RC, Pressed cake industrial 33.1 10.0 13.2 10.5 4
RC, Pressed, toasted cake industrial 33.1 11.2 13.5 6.0 4
RC, Treated at 120°C, final product mdustrial 324 11.8 13.4 5.8 4

! fat-free DM
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The statistical significance of differences was evaluated by one-factorial
variance analysis using ,,Statgraph. Plus var.7” Software.

RESULTS
Chemical composition of rapeseed products

Rapeseed cake produced both on pilot and industrial scale contained less
protein (31-33 vs. 36% of DM) and more fat (9-12 vs. 4-5% of DM) than solvent
extracted meal (Table 1), Activation of endogenous enzymes of the seed
(incubation) prior to pressing resulted in a slight increase of protein and decrease
of fat content in preincubated RC_,1 and RC_,2 in comparison with cake
pressed without incubation (RC).

Heat treatment applied to press cake did not aftect protein and fat content
while crude fibre content increased slightly as the intensity of healing on pilot
scale increased. This tendency was not observed in the industrially processed
cake.

Glucosinolate content was substantially lower in the standard solvent meal
than in the cake, except for RC,,,1 used in Experiment 1, Heat trecatment applied
to the cake on pilot scale reduced glucosinolate content progressively from 22.9
to 9.1 pm/g lat-frec DM while during industrial processing the glucosinolates
content decreased progressively from 13,7 to 5.8 pum/g fat-free DM. The level of
these substances in the final product was low and only slightly higher than in the
solvent extracted meal.

Amino acid composition of protein of RSM and RC_,1 (Table 3} was similar,
however a tendency was obscrved to lower content of most amino acids,
especially lysine, in cake than in meal protein (4.91 vs. 5.76 g/16gN).

€nz

Effect of methods of oil separation on the nutritional value of rapeseed products for
pigs and rats

The results of protein and amino acid digestibility estimation in pigs fed on
diets containing solvent meal (RSM1) and preincubated cake (RC,,1) are
presented in Table 2. lleal digestibility of protein, glutamic acid, lysine and
methionine in the preincubated cake was lower than in the meal (P<0.05), the
greatest difference was found for lysine (57.8 vs 72.3%). Only aspartic acid
digesuibility was greater in the cake than in the meal. The method of oil
separation affected also the total digestibility of amino acids. The digestibility of
proline, glycine, lysine, histiding and tryptophane was lower and of leucine was

higher (P < 0.05) in (he cake than in the meal. The smaller difference was found



NYSTROM R. ET AL.

242

TABLE 2
Contenl and ileal and total digestibility of protein and amino acids of rapeseed vil meal (RSM1) and preincubated cake (RC_,1) in pigs
Item Content. g/6gN Tleal digestibility, %o Total digestibility, %
RSM RC,, | RSMI RC,,] RSMI RC,,1

Crude protein, % DM 36.4 349 72424+ 1.47 69.3°4+1.28 78.8 +1.18 7.7 +1.77
Asp §.30 8.15 70.7" +1.20 75.2:41.02 797 +1.56 80.0 +1.89
Thr 4.83 4,72 70.2 £ 1.50 69.9 +1.25 77.8 £1.22 78.7 £1.79
Ser 438 4.20 71.2 +£1.37 729 +1.27 796 £1.16 R0.S +1.25
Glu 17.46 16.43 86.3*+1.06 84.1°+0.75 89.5 £0.82 §8.8 +0.88
Pro 5.92 5.87 67.8 +3.83 69.2 £2.62 82.8° +£0.43 80.3°+1.00
Gly 532 5.23 69.0 +1.34 68.4 £1.77 81.6° £0.96 79.1" £ 1.19
Ala 4.69 4.64 76.7 +1.32 757 +1.27 778 £1.46 779 +1.55
Val 5.40 5.36 74.3 1£1.41 75.1 +1.25 79.4 £0.98 798 £1.43
Tle 4.37 4.27 76.0 £1.59 76.6 £1.17 77.6 £1.20 785 +1.68
Leu 7.60 7.43 78.7 £1.50 80.5 +£1.44 80.2° +1.16 818" 1096
Tyr 3.07 297 715 £1.44 78.6 +1.17 7196 +1.33 80.4 +£2.18
Phe 4.30 4,17 79.8 £1.69 790 +1.22 80.1 +1.10 80.6 +£0.93
Lys 5.76 491 723+ 1.16 57.8% +2.91 79.7+2.02 7454273
His 2.83 2.70 798 +1.36 79.1 +0.80 86.2'+1.12 83.8" 1 1.01
Arg 6.03 6.08 84.9 +0.54 85.2 +0.78 824 +1.00 8§73 £1.24
Cys 215 221 TLT7 +1.37 71.7 £1.15 82.7 +0.59 81.8 +1.29
Met 2.13 2.11 86.1°+0.76 83.1" +1.64 8l.6 £ 1.79 813 +£1.34
Trp 1.36 1.37 74.5 +£1.67 72.9 £1.00 82.1°+0.86 80.3°+0.87

! processed as in Table 1
* values with different superscripl are statistically dilferent at P < 0.05
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TABLE 3
Effects of methods of oil separation from rapeseed on protein value and grewth performance of rats
(Experiment 1 and 2)

Experiment 1 Experiment 2

Rapeseed products' RSM RC,,.1 RSM2 RC, 2 RC
Protein digestibility (TD) 77.6% 774 79.2% 78.3" 80.9°
Biological value (BV) 86.8° 78.8° 83.5% 81.9° 86.1°
Net Protein Utilization {(NPU) 67.4 61.0 66.1 64.1 69.6
Feed intake, g/21 days 373 277 272 279 268
Bady weight gain, g/21 days  108.5" 60.0° 86.2* 98.7° 91.6*
Feed conversion, g/g 344 4.62° 315 2.83 2922
Thyroid weight, mg/100 g BW? 8.8 19.2° 10.3° 14.1° 14.00
Liver weight, g/100 g BW 5.7 7.1° 6.0° 6.4 6.1*

! processed as in Table 1
? means in rows (within cxperiment) with different superseript arc statistically different at P<0.05
* body weight

belween total lysine digestibility of the two products than respective difference
between ileal digestibility.

The results of evaluation of cakes and standard sclvent meal on rats are
presenied in Table 3. The preincubated cake used in Experiment 1 (RC,,1) had
significantly lower BV than the oil meal {(RSMI1), and affected growth
performance indices negatively (P < 0.05).

On the contrary, the second batch of preincubated cake used in Experiment
2 (RC,,,2) had similar BV asthe oil meal (RSM2), but significantly lower than the
cake processed without incubation (RC). In Experiment 2 different methods of
oil separation had no effect on growth performance of rats. However, in both
experiments thyroid weight in animals fed on diets with cakes was significantly
greater than in rats fed on diets containing solvent meal.

Effect of heat treatment of cake on the protein value for rats

Protein digestibility of the cake was not affected by autoclaving during 15 min
at 120°C but it decreased due to toasting during 45 min at 100°C followed by
additional heat moisture treatment at about 120°C (Table 4). The increase of
heating temperature from 120 to 140°C did not induce further significant
deterioration of TD. Neither of the heat treatments influenced BV or NPU of the
cake.
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TABLE 4
Effect of heat treatment on the protein value of rapeseed cake for rats (Experiment 3)
Product Heal treatment True Biological Nel protein
digestibility value atilization
(TD}) (BV) {NPU)
RC, none 80.4° 91.0 732
RC,, autoclaved at 18% moist. up to 120°C 79.9% 91.5* 73.1
during 15°
RC, 5 toasted at 18% moist. in 100°C 77.1% 91.9¢ 70.8

followed by short time pressure
lreatment at 120°C

RC, . toasted at 18% moist. in 100°C 76.6 937" 71.8
followed by short lime pressure
treatment at 140°C

' values with different superscripts are statistically different at P<0.05

Effect of industrial processing on the nutritional value of the cake for rats

Full pressing of pre-pressed cake did not affect its protein value (Table 5).
Toasting or toasting followed by short time heat moisture treatment (at about
120°C) did not affect protein digestibility significantly but when the effect of both
steps involving heating (unheated pre-pressed and full pressed cake vs. toasted
and expeller cake) were pooled, the decrease of TD was significant. BV of protein
did not deteriorate during processing.

TABLE 5
Effcct of consccutive steps of industrial processing of rapeseed cake on protein value and growth
petformance of rats (Experiment 4)

Product RC,, RC, RC, Expelier cake RC,,
Protein digestibility (TD) 81.2¢ 80.3° 78.5¢ 78.1¢
Biological value {BV) 92.1°* a1.4* 88.5 91.0¢

Net Protein Utilization (NPU) 748 734 69.5 71.1

Feed intake, g/21 days 262 276 283 278

Body weight gain, g/21 days 834 83.9° 852 87.3*

Feed conversion, g/g 318 3.31° 3.33° 319
Thyroid weight, mg/ 100g BW* 24 16° 13 17®

! processed as in Figure 1
% yalues with different superscripts are statistically different at P<0.05
* body weight
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Growth performance of rats fed on diets containing cake from four steps of
processing was similar. The processing significantly affected the relative weight
of thyroid gland which was reduced at each step from 20 mg/100 g body weight in
animals fed on pre-pressed cake to 11 mg/100 BW in those fed on toasted and
heat moisture treated (expeller cake).

DISCUSSION

Comparison of the technology of oil separation showed that simple pressing
as compared with solvent extraction atfects rather chemical composition of the
product than its protein value. Lower protein and higher fat content in cake than
in meal are the consequence of less elficient removal of oil and are in agrecment
with respective values found by Rakowska and Ochodzki (1995) for rapeseed
cakes and meals of European production. The lower glucosinolate content in
meal than in non-heated cake is mainly due to the effect of toasting, as it was
found by many authors {(Shires et al., 1983; Dabrowski et al.,1989; Katzer and
Minkowski, 1989).

The results of balance experirnenlts with rats indicating [or similar digestibility
and biological value of the cake and meal protein, are consistent with the resulis
of Grala et al. (1994) and Rakowska and Ochodzki (1995).

However, contrarily to the results of these authors, we did not observe any
difference in growth performance of rats fed on cake and meal diets, in spite of
greater thyroid weight in rats fed on cake.

It is well known that glucosimolates have adverse effect on thyroid functions
and growth performance (Mawson et al., 1994 a,b), It may be therefore assumed
that similar feed intake and growth rate in animals fed on cake and on meal in our
experiment are related to a rather small goitrogenic effect of evaluated cake
(thyroid weight 14 vs. 10 mg/100g body weight in rats fed on cake and meal,
respectively), smaller than that found by Grala et al. (1994)(16.5 vs 7.5 mg/100 g
body weight).

Since the level of glucosinolates in double low rape seeds may vary to some
exlenl and since their ¢ffect may be more detnimental in longer periods of feeding
rapeseed, it was concluded that moderate heat treatment of the cake should be
applied to reduce the effects of feeding cake on thyroid functions and, i
consequence, on animal performance.

Preincubation of rapeseed prior to pressing influenced negatively nutritional
quality of the cake. The lower biological value of protein of the cake used in
Experiment 1 may be explained by the smaller content of lysine and drastic
reduction of ileal digestibility of this amino acid found in pigs. The actual reasons
of this delerioration are not known; it cannot be ascribed to heat treatment since
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the conditions of incubation were mild. The negative effect of activation native
seed enzymes conirasts with findings of Jensen et al. (1991) who obtained
rapeseed meal of a high biological value of protein using a multi-enzyme
preparation degrading cell walls.

Hypertrophy of thyroid and liver in rats fed on pre-incubated cake, in spite of
an exceptionally low level of glucosinolates, may also indicate for enzymatic
transformation of these substances into compounds affecting metabolism. The
results of pilot trials with preincubation were not encouraging for this method.

The experiment conducted to evaluate the effects of heat treatments applied
post-pressing on pilot scale showed that autoclaving at 120°C during 15 min
affected neither digestibility nor biological value of protein while toasting at
100°C during 45 min followed by a short time heat moisture treatment to 120 or
140°C reduced progressively but to small extent protein digestibility and had no
effect on biological value of protein. These results are in agreement with those of
Jensen et al. (1994) who found that prolongation of toasting of rapeseed meal in
100°C from 0 to 15, 30 and 60 min caused a slight decrease of TD without any
effect on BV of protein, which was depressed only when the meal was toasted
during 120 min. In the study of Grala et al. (1994) reduction of BV of defatted
cake was observed after 30 min of toasting at 100°C and 10 min at 120°C while
TD of protein decreased when time of heating at 120°C was extended.

It may be concluded that the impairment of protein value expressed as TD and
BV does not take place when rapeseed meal or cake is heated either at higher
temperature during short time (up to 120°C and 15 min), or longer time at lower
temperature {at 100°C up to about 60 min).

The evaluation of the effects of the chosen pressing and heating parameters
applied on the industrial scale confirmed the results obtained with cake produced
in the pilot plant. Neither ol the consecutive steps of the process had significant
effect on protein value of the cake except for slightly lower protein digestibility of
the two heat treated cake (two last steps) than the nonireated. This small negative
effect of heating on protein digestibility is in agreement with previous obser-
vations. Glucosinolate content in the cake decreased progresively during
processing, which was accompanied by the decrease of thyroid weight in rats fed
on respective products. Growth parameters of the animals were not affected by
the processing.

Protein value and other parameters reflecting nutritional value of the final
industrial product — expeller cake — were similar to those found for the solvent
extracted meal in the first part of the study. The results allow for the conclusion
that the protein value of the cake obtained with the developed pressing
technology is comparable to that of the solvent extracted meal.
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STRESZCZENIE

Wplyw technologii wytlaczania oleju i ogrzewania na wartosc¢ odzywceza biatka wytloku z rzepaku
niskoglukozynolanowego

Celem badan bylo okreslenie wptywu dwach metod wytlaczania (pe i bez inkubacji nasion) oraz
ekstrakeji oleju z rzepaku podwojnie ulepszonego, a takze roznych warunkow ogrzewania wyttoku,
na sklad produktéw 1 wartosé odzywezg bialka. Wytlok rzepakowy zawieral wiecej thuszczu (9-12 vs
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4-5% 8M) i mniej biatka (31-33 vs 36% SM) niz $ruta poekstrakcyina, natomiast oznaczona na
szezurach strawnosc i wartosc biojogiczna biatka wytloku i sruty byly podobnc (od powicdnio 80,9 vs
79,2 i 86,1 vs 83,5). Wplyw inkubacji nasion rzepaku przed wytlaczaniem, majacej na celu
uruchomienie enzymdw nasienia, roznil sig miedzy dwiema partiami wyttoku. Pierwsza partia
wytloku z nasion inkubowanych zawierala mniej lizyny (4,91 vs 5,7 g/16 g N), strawnosé lizyny
w jelicie cienkim §win byla mniejsza (57,8 vs 72,3 %). wartosé biologiczna biatka dla szczurow byla
nizsza (78,8 vs 86,8) niz sruty pocksirakeying; wartos¢ biologiczna biatka drugicj partii wytloku,
ocenianej tylko na szczurach, byla wyzsza niz pierwszej partii i nie réznita sig istotnie od wariosci
biatka §ruty, lecz byla nizsza od wartoéci wylloku z nasion nieinkubowanych. Qgrzewanie wytloku
na skale pilotows (autoklawowanie lub tostowanie, a nastepnie ogrzewanie w temp. 120°C lub 140°C)
zmniejszylo zawartosc glukozynolandéw z 22,9 do 9,1 yim/g bezttuszezowe) SM i w nicwielkim stopniu
zmnigjszato strawnost (z 80,4 do 76,6), lecz nie wartosé biologiczna biatka.

Kazdy z kolejnych elapow przemystowej technologit wytlaczanta (wyttaczanie wstepne, wy-
tlacranie catkowite, tostowanie, ogrzewanie) powodowat zmniejszenie zawartosci glukozynolandw
(2 13,7 do 5,8 pm/g bezituszezowej SM), nie wplywal natomiast na wartos¢ odzyweza biatka i wyniki
testow wzrostowych.,

Na podstawic przeprowadzonych badan wyciggnigto wniosek, 7e wartos¢ odrzywcza biatka
prawidtowo ogrzewanego wytloku rzepakowego jest podobna do wartosci biatka poekstrakcyjnej
sruty rzepakowej.



