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RAPESEED MEAL
 
IIi.*-A simple method for detoxification 

By DIGNA BALLESTER,t R. RODRIGOt J. NAKOUZI,t C. 0. andCHICHESTER, E. YAOEZ** 
F. MONCKEBERG** 

Two types of treatments of prcsscakc meal of rapeseed (Bra.vica napus), steaming and water extraction.were tested to remove the thioglucosides responsible for its toxicity. The etliciency ofeach was judged bythe residual concentration of isothioc)anaics and oxazolidinethiones aidthe biological quality, availablelysine, net protein utilisation and digestibility in rats.Double water extraction eae the best results. It resulted in areduction of 84% in oxazolidincthiones.the factor directly responsible for toxicity, and 77% in iscthiocyanates. Net protein utilisation increasedto levels corresponding to those ofanimal proteins, from 40 to 69%. The improvement indigestibility wasreflected in the gro%.th lofrats.Steaming and simple water extraction, however, reduced toxicity only slightly and improved biologicalquality very little.The greatest change of the gross chemical composition in treated samples was observed in crude fibre,which appeared to increase. 

Introduction 
In a previous paper' it was reported that rapeseed presscake

meal has a high protein content with a well balanced amino 
acid pattern, but that its biological quality is impaired by thetoxicity due to the presence of isothiocyanates [3-butenyl
isothiocyanate] and oxazolidinethiones [L-5-vinyl-2-oxazol-
idinethione] (VTO), which are released from the thiogluco,
cides upon enzymic hydrolysis. 

A number of methods have been proposed to remove thetoxicity from the meal, but the majority of them have not
been completely successful.2- 4 Since rapeseed is %%idely
cultivated as an oilseed, the large quantities of protein left
after oil extraction make it worth considerable effort to render
it useful as a protein source for animal and,'or human feeding,This paper is concerned with atLempts, based on steaming
and water extraction, to remove the water-soluble thiogluco-
sides from the meal. 

MaterialsExperimental 

A pool made from 12 samples of rapeseed meal from 3
dible-oil factories was used to test two types of treatments,

steaming and water extraction, as described in Table I. In
steaming, I part of meal and 2 parts of water were used, %%hile
in %saterextraction the ratio was 1:5. After each treatment,the samples were filtered and dried at 50, ground and stored
in a cold room until chemical and biological analyses %ere 
performed. 
Methods 


Chaentcal analysis 
Water, total ash, calcium, phosphorus, iron, ether extract

crude fibre, nitrogen, available lysine, isothiocyanates, and
oxazolidinethiones were determined by methods reported
elsewhere.1 

Part I: Preceding paper
t Present address: School of Chemistry and Pharmacy andBiochemistry. Uni'ersity ofChile, Casilla 233. Santiago, Chile 
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Biological tests 
Net protein utilisation (NPU) of the protein and digesti.

bility "cre measured in all samples according to established 
methods.5 

Results 
The gross chemical composition of the samples was not

greatly influenced by different treatments (Table 11). The
protein content remained unchanged in all treated samples, 
as did ether extract and total ash, even %hen slight
increases in calcium and iron %ereobserved. The significant
increase in crude fibre can be ascribed to partial dissolution of
carbohydrates. Hoevr,the level at 
%hich rapeseed nical 
would be included inrations would not cause undesirable 
effects. 

Table Ill shows the levels of isothiocyanate, VTO, available
lysine, APU and digestibility. In all cases a decrease in the
isothiocyanate and VTO contents was observed. Similarly, 
the available lysine valus showed a slight decrease. How
ever, NPU improved markedly, the highest values being thoseobtained by double extraction in water. This effect wasparalleled by an increase in digestibility values. The effic
iency of the different treatments was also reflected in the 
gro%%th of rats. 

TALmE I 
prescake ical 

Sample Treatment 

T-la) Indirect steaming. 20 lb'in2 at 60'c for 3 hT-l(b) Direct steaming, 20 Ib'n2 at 100"c for 3h 
T-2(a) Water extraction at room temperature for 10 h 
T-2(b) Water extraction at room temperature for 12 h
T-2(c) Water extraction at room temperature for 14 h 
T-3(a) Water extraction for 8 h followed by a second extraction

of 2 hat room temperature"-3('b)
Water extraction for 8 h followed by a second extractionof 2 hat 50°¢ 
T-4 Water extraction for 12 h followed by asecond extraction 

of 3 h at room temperature
T-5 Water extraction for 14 h followed by a second extraction 

of I hat room temperature
of___
h____roomtemprature
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TABLEs 11.
 
Cbemical composition and calorie content of rapeseed press ake meal before and after the different treatments
 

% in dry matter
 

T ItaI Ether Crude 
Sample ash, Protein extract, fibre,

% (N x 625) g/100 g g/100 g 

Original 6.6 37-2 2-9 14-8 
T-(a) 6-3 38-9 2-0 11.I 
T-(b) 6-1 39.7 2-8 19-7 
T-2(4) 6-2 35-3 2-2 19.I 
T-2(b) 6-2 35-6 2-1 18-7 

T-2(C) 6-3 35.4 2-2 19.0 
T-3(a) 5.9 35-8 2-4 19.5 
T-3(b) 5-7 35-0 2-3 19-2 
T.4 6-0 3S-6 2-2 20-9 
T-5 5'5 36-4 2-7 19.5 


TABLE fi 

Effect of die different treatnents upon the biological quality and 
Isothiocyanates and tliio-oxazolidones (VTO) of meal 

Available 

Truatment lysine, 8/00g
gd00 g NPUr nmg/g Digesti-iltr

bilityp 
lsothio-cyanates? VTOCVO,

mg/g 
crude protein mgof 

None 4-42 40 67 1-39 7-71 
- T-I(a)
T-l(b) -

3-60 
3-65 

49 
63 

69 
72 

0-72 
0-32 

6-50 
" 2-74 

T-2(a)
T-2(b) 
T-2(c) 

3-61 
3-69 
3-66 

56 
62 
58 

66 
71 
67 

0-69 
0-66 
0-56 

4-01 
3-94 
3.59 

T-3(a)
T-3(b) 

3-72 
3-80 

62 
68 

71 
75 

0-38 
0-35 

1-44 
1-37 

T-4 3.96 68 77 0.37 1-32 
T-5 4-10 69 77 0-33 1-23 

* Digestibility of the protein 
' As 3-butenyl isothiocyanate 
*As (-)-5-vinyl-2-thio-oxazolidone 

Discussion 
The different treatments used in the present work lessened 

to varied degrees the toxicity of rapseed presscake meal, 
measured through the contents of isothiocyanates, VTO and 
biological quality in experimental animals. Indirect steaming 
reduced isothiocyanate content by almost 50!, but only 
slightlydecreased the VTO level. This result is in agreement 
with the volatility of isothiocvanates. Since VTO is directly 
responsible for toxicity, the biolo-ical value was only slightly 
modified. 

In contrast, steaming considerably reduced the levels of 
both isothiocyanates and VTO, and the biological value in
creased accordingly. 

Simple water extraction reduced both isothiocyanates and 
VTO by almost 50% and biological quality (measured as 
NPU). rose to a value of 62% , howevcr. this treatment was 
less effective than indirect steaming. 

Double water extraction ga~e the best results, since it re-
suited in a reduction of S4. in VTO and 77' in isothio-
cyanates. Similarly, A'PU increased to levels corresponding 
to those of animal proteins. The different treatments also 
produced a slight increase in digestibility which may have 
favourably influenced NPU. 

Ca, P, Fe. N-free Calories, 
mg mg mg extiact kcal/ 100 g 

698 1093 17 38 5 325 
759 1143 18 34-7 312 
838 1215 17 31-7 311 
843 1011 16 37-2 310 
892 1035 18 37-4 311 
847 996 16 37-i 310 
864 945 20 36-4 310 
873 901 22 37-8 312 
941 1128 17 35-3 303 
992 1133 17 35-9 313
 

Available lysinc showed a minor reduction, especially by 
steam processing. One explanation of this is that exposure
to heating may have led to the binding of the (-amino group 

of this amino acid. 
It is possible that the higher growth rate of rats fed double 

water-extracted meal was partly due to increased palatability 
this sample, since dietary intake in this group %%as 3 times 

that of the group fed untreated material, or 0-14 and 0-04 
g/rat/day respectively. 

The results of the present experiments emphasise the 
possibility of significantly reducing the content of toxic sub
stances in rapeseed meal. It is reasonable to expect that 
when the ideal conditions of water extraction have bcen 
found, complete removal will be attained. 

The slight residual concentration of isothiocyanates and 
VTO remaining after double extraction in %%ater did not 
adversely influence protein quality, inasmuch as the values 

found for NPU confirmed the high quality of the protein 
anticipated from amino acid analysii data. 
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