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ABSTRACT

Dry heat (roasting) and humid heat (autoclaving) treat-
ments had led to an appreciable changes in some physical
and chemical properties of rapeseed meal and oil. Also,
caused some changes in total and the individual percentages
of saturated and unsaturated fatty acids. Autoclaving treat-
ment showed a remarkable reduction in the amount of erucic
acid (Cy5,.7), reached to 68.77%.

Fractionation of hydrecarbon and sterol compounds
of the treated o©il by G.L.C. technique showed that the
Cyy was the major component in the hydrocarbon fractions.
B-sitosterol, was the main stercl component in sterols,
and showed a remarkable increase during heat treatments.

Humid treatments showed a 1little effect on the total
glucosinolates and the activity of myrosinase enzyme of
rapeseed. On the contrary, dry heat treatments had certainly
minimized the amount of total glucosinolates and inhibited
to a great extent the myrosinenzyme activity.

INTRODUCTION
German varieties of low erucic acid rapeseed has been
introduced to Egypt as a cheap source for edible oil consump-
tion. However, the o0il and cake of rapeseed might contain
some other toxic undesirable materials.

Hung (1977) and Sauer & Kramer (1980), confirmed that
rats fed with high erucic acid rapeseed oil showed evidence
of myocardial 1lipidosis. The latter author stated that
this acid might lead to inactivation of the oxidative enzymes
shared in B-oxidation.
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B
Kramer _eiél' (1983)’ mentioned tha\f\\erucic acid (C22:l)
is poorly metabolized and consequently fats.could be accumu-
lated in the heart muscle, adrenal gland and cvarin tissues.
Kramer (1987), mentioned that the toxicity of  rapeseed
cil might be also attributed to the hard imbalance of the
nutritional fatty acids in this oil.

El-Nockrashy et al., (1977) and Langer & Greer (1977),
stated that even rapeseed protein contains high concentra-
tions of its glucosinolate contents which by myrosinase
enzyme were harmful. It is responsible for the enlargment
of animal thyroids fed on diet containing high level of
rapeseed cake. :

Josefesson (1975), studied the effect of heat treatment
on rapeseed meal and myrosinase enzyme in relation with
time and moisture. Rauchberger et al. (1979), studied the
effect of heat treatment of glucosinolate on the nutritional
quality of rapeseed meal.

The aim of this study was twofold; firstly; to study -
the effect of heat treatment on both 0il and meal constit-
wents in a trial to improve their gquality, secondly; to
inactivate the myrosinase enzyme for minimizing the toxic
products resulting from glucosinolate decomposition.

MATERIALS AND METHODS

3= Materials:
Rapeseed (Brassica napus), variety Lesira 145 samples
were obtained from Agricultural Research Centre, 0il Crops

Dept., Giza.

Mustard seeds (Black) were obtained from Faculty of
Medicine, Giza. They were used for the preparation of myrosi-
nase enzyme to determine the glucosinolate compounds.

Pure D-glucose analar was purchased from (B.D.H.)
Co,

-

2- Standards:

a-— Standard fatty aciés of Clo, C12, Cl4, ClG' C16:l’
€t i By Siersr Sa0r Coouae AaRenorede (399%
by G.L.C.) were obtained from Koch Light Laboratories

—"/#y__’/,,////LTD;‘England.

b- Standard unsaponifiable matter hydrocarbon Cjg» Coor
Cogr C3pr and Cj3g» squalene, ({-tocopherol, cholesterol,
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campesterol, B-sitesterol, A.R. grade (>99% by G.L.C.)

were obtained form Koch Licht Laboratories, LTD;
England.
C= Standard curve of pure D-glucose was carried out to

determine total soluble carbohydrates using the method
reported by Helbert and Brown (1957).

da- Standard curve for determining total glucosinolates
compound as reported by Hultman (1959).

3= Heat treatments of rapeseeds:

Rapeseeds were autoclaved (heating with high pressure,
120%¢c, 1.5 pis.i.) for 5, 10 and 20 min. The seeds were
air-dried, then grounded and kept until use.

Rapeseeds were roasted (dry heating) at 100, 120 and
140°C for 30 and 60 min., respectively; then the seeds
were grounded and kept until use.

The o0il was extracted from the gorunded seeds by using
n-hexane according to the method mentioned by Rady et al.,
(0877 :

4- Analysis of crude oil:
The refractive index, specific gravity, acid wvalue,
peroxide value, iodine value, saponification value and

the amount of the unsaponifiable matter were determined
irn the different oil samples obtained from different treat-
ments as reported by A.0.A.C. (1980).

5- Determination of fatty acids and unsaponifiable matter:

The methyl esters of the fatty acids from different
oil samples. were prepared using sulphuric acid in methanol
2.5% as a methylated agent. The methylation process was
carried out as reported by Anon (1966) and the methylated
fatty acids samples were subjected to G.L.C. analysis using
Pye-Unicam instrument (model 104)« The nitrogen, hydrogen
and air flow rates were 60, 60 and 30 ml./min.; respectively,
the chart speed was one cm/min.; attenuation was 50x10”%,
column temperature of 200°C -and detector temperature of
250°C were used. Standard methyl esters of the above-men-
tioned fatty acids were used ‘::=c as standard authentic
samples. The percentage of each individual fatty acid
was determined according to Nelson et al., (1969).

The unsaponifiable matter of different samples were
also determined by G.L.C. technique. The flow rates of
different gases were: nitrogen 30 ml/min.; bydrogen 33
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ml/min. and air 330 ml/min. The chart speed was 2 cm./min.
and the attenuation was 32x10”“. Quantitative identification
was carried out on the basis of peak area measurements
as reported by McNair ‘and Bonelli (1969).

6— Analysis of meal:
Moisture, ash, o0il, protein and crude fibre contents
of the different meal samples were determined according

toeh 0-A: CorEIB0

The total soluble carbohydrates were estimated according
to the method described by Helbert and Brown (1959).

The determination of cations was carried out according
to +the method described by Rwoe (1973), by using a Pye
Unicam atomic absorption spectrophotometer, Sp 1900.

Estimation of glucosinolates was carried out by the
liberated glucose during hydrolysis of the glucosinolates
by myosinase enzyme (Rauchberger et al., HOE792) 2

RESULTS AND DISCUSSION

1= Effect of humid and dry heat treatments on the physical
and chemical properties of rapeseed o0il:

The results in table (1) illustrated the chemical
and physical characteristics of rapeseed oil and the effect
of autoclaving and roasting treatments on these properties.
These results indicated that physical properties 1i.e.
refractive index, specific gravity and also some chemical
properties 1i.e. saponification, acid values and unsaponi-
fiable matter percentage in untreated sample were in agree-
ment with that reported by Khalil, (1978); Afifi (1985)
and Farag et al., (1986) for cotton seed, rice bran and
rapeseed oils, respectively. While, iodine value was less
than that stated by the above-mentioned investigators,
this obserwvation might be attributed to that oil contained
less amounts of lin%;éic (C22:2) acid, table (2).

The obtained results showed that, autoclaving and
roasting heat treatments had almost no effect on the refrac-
tive index of rapeseed c¢il. Similar results were reported
by Rady et al., (1987) on soybean oil. Also, both treatments
had very minor effect on the gravity of rapeseed oil. Auto-
claving however had ied to a noticeable -decrease in acid
values of  rapeseed oil. These results are in agreement
with the results reported by Rady et al., (1987).
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Humid heat treatment had induced a gradual increase
in the peroxide value of rapeseed oil with prolonging auto-
claving time .as shown in table (1). Roasting treatments
increased the peroxide values from 3.33 in control sample
to: 3.92, 4.13, 4.45; 5,78, 5.72 and 5.78 for samples heated
at 100, 120 and 140°C for 30 min and 60 min., respectively.
In other 'words these treatments increased the peroxide
values with reference to control sample by 17.7% and 24%
for samples heated at 100°C; 33.6% and 73.6% when heated
at 120°C; 71.8% and 73.6% when heated at 140°C for 30 and
60 min.

It seems that heat treatments had accelerated the
autooxidation and formation of peroxide values of this
oil. Similar results were reported by El-Sharkawy et al.,
(1986). Also, the obtained results indicated that dry heat
treatment caused a slight decrease in iodine value 1i.e.
from 106.95 (control sample) to 101.70 (4.9%) while humid
treatment caused a noticeable decrease i.e. from 106.70
(4.9%) to 93.69 (12.40%). This decrease in iodine value
might be attritted to either saturation or isomerization
of unsaturated’ fatty acids specially at high temperatures
(Rady et al., 1987). Furthermore, both roasting and autocla-
ving had a slight effect on the total amount of the unsaponi-
fiable matter and the saponification as reported in table
(#) :

2= Effect of heat treatments on fatty acids composition
of rapeseed oil:

Results in table (2) show the differences in fatty
acids constituents of rapeseed oil, and the effect of auto-
claving and roasting treatments on it. Common edible oils
e.g. cotton seed o0il, soybean, sunflower and corn oils
cotained a high .percentage of Cig:2v i.e.s 1linoleic : acid
which ranged from 41.8% in soybean oil (Afifi, 1985) to
71.5% in sunflower oil (Khalil, 1978), this amount was
greatly decreased in rapeseed oil (10.29% in control sample).
On the other hand, the amount of oleic was found to be
high in rapeseed variety i.e. 76.52% on the account of
Ci1g:2 acid. Such results simply means that this oil contains
comparatively low amounts of essential fatty acid i.e.
linoleic acid. Farag et al. {1986), stated that there
are some sort of abnormalities in the fatty acid contents
of rapeseed oils which made it 1little different from the
other semidrying oils.

Data in table (2) revealed that both autoclaving and
roasting treatments caused a slight changes in the total
~unsaturated and saturated fatty acids. Also the percentages
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of the individual fatty acids of rapeseed o0il slightly
differed after heat treatments. Similar results were obtained
by El-Sharkawy et al., (1986) and Rady ‘et ‘al., (1986).
Humid heat treatments decreased the undesirable erucic
acid content more than that in roasted seeds, i.e,  erucic
acid after autoclaving was reduced from 0.83% to: 0.26%
in the seeds after 20 min., leading to a total reduction
of 68.67% in this undesirable material.

3= Effect of heat treatments on the unsaponifiable matter

components of rapeseed oil: :

The results obtained from G.L.C. analysis after autocla-
ving at 120°C/1.5 p.s.i. for 20 min. and roasting for 60
min. at 120°C were presented in table .3). The results
of control sample were in a way similar to those reported
by Farag et al., (1986). Humid heat treatment in general
had led to some decrease in the total amounts of hydrocarbons
and an increase in the total amounts of sterols, table
(30 On the other hand, some compounds were completely
disappeared as the ‘unsaturated C3, hydrocarbon. Other
new compounds were detected only after autoclaving as Cyy
and some other unknown hydrocarbons. Such compounds might
be originated from the hydrolysis of higher hydrocarbons
or sterols owing to the temperature used.

Campesterol, stigmasterol and B-sitosterol were gene-
rally increased as a result of autoclaving and roasting
treatments, specially, B-sitsterol which represents the
main sterol compound. The increment in this material ranged
from 8.19% to 14.43% and 13.18% after autoclaving and roas-
ting seeds, respectively. Cholesterol compound was only
identified in very little amounts 0.59% and 0.47% in auto-
claved and roasted seeds, respectively, table (3). However,
this material was not detected in the control sample. .

4- Effect of heat treatments on chemical composition

Cf rapeseed meal:

Autoclaving of rapeseed had no effect on moisture
content while roasting caused a gradual decrease owing
to moisture loss by evaporation, table (4). Humid and roas-
ting treatments slightly decreased the crude fibre as shown
in table (4), this decrease might be attributed to partial
degradation of crude fibre by both humid and roasting treat-
ments.

The obtained results indicated that a noticeable
increase in reducing and non-reducing sugars were pointed
out after roasting treatment, which might be attributed
to the hydrolysis of polysaccharides to simple sugars. :)
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Table (3) ¢ Relative amounts of unsaponifiable matter obtained by GeL.C.

analysis in rapeseed oil subjected to different heat treatments .

= o o e o o e e 2 e > o oo sl

Roasting at 120°C

Component ReR.T. Control Autoclaving

30 min. 60 min,
1 Decane C1O 0003 - - 11.21 2.66
2 Dodecane 012 O.11 0.54 0,38 12.54 0.15
3 Unknown 1 0.13 0.77 0.75 - -
4 Unknown 2 0,14 - 0,14 0.16 0,17
2 getradecane Cay 0.15 0.86 0.61 0.30 0.25
nknown 3 0.17 - - - 1.19
7 Unknown i 0.19 - 0.34 - N
8 Unknown 2 0.20 - 0.68 o'il T
9 Unknown 0.22 - 1.13 Oe 0.24
10Hexadecane C16 0.25  2.79 0.99 0.70 . 0,09
e
nown . - . . T
130ctadecane Csg 0.33 1.63 0.54 0.29 T
14Eicosane 50 0.1 1.34 3.41 1.22 2.17
1ZUnknown 9 0.43 - 0.41 0,18 0.17
16 m-docosane C s 0.45 - 1.69 0.18 - 0.40
17 n=-tetracosane Col 0.48 46,48 39.81 4,02 55434
18 n-pentacosane C 5 0.5 0.45 0.16 0.07 0.3k4
19 Unknown 18 0,59 0.59 1.00 1.70 1.12
20 n-hexacosane c 0755153 2¢5 3,02 - 2.2
21 n-heptacosane ng 0.56 - 0.17 - -
22 n~-octacosane C%B 0.20 1.19 1.02 1.04 1.20
23 tnknown 1 0.61 - 0.1 - -
24 Unknown 12 0.64 - 5425 - 2.91
25 n-nonacosane 029 0.66 0.45 0.38 0.17 -
26 squalene 0.68 0.62 0.26 0.29 o.ag
27 n-tridcontane C 0.70 1.13 1515 0.07 0.1
28 n-untriacontanecgg 0.72 2.53 2.22 0.11 0463
29 Unknown 1) 0.7 547 134 0.33 2.03
30 n-dotriacontan6032 0.76 3.74 - 0.21 1,00
31 n-dotriacontaneC32 079, 11,41 6,82 1.23 2,58
32 Cholesterol 0.82 - 0,59 O.47A 0.23
33 Campesterol 0.89 1.69 2.52 2.23 1.81
34 stigmasterol 0.92 Se7k 6.35 6.66 6.02
35 B-sitosterol 1,00 8.32 14,43 12451 13,18
Fotal hydrocarbon 84,25 76,11 78,13 78.76
Total Sterols 15.75 23.89 21.87 21.24

P 3 traces .

R.R.T. ¢ Relative retention time



27 (1), 11989

Moshtohor, Vol.

Ses,

Annals of Agric.

354

610°0

§.0°0

?®’0°0

8L0°0

LL0°0

6L0°0

[£0°0  S10°0  6L0°0 080°0 up
€EN'O 9¢0°0 LE0°0 9€0°0 9€£0°0 800 9t0°0 6€0°'0 9€0°0 LL0°0 nd
091°0 Q9170 oy1°0  0ST*Q 0S1°0  091°0 yG1°'0  9wT°0 05T°'0 91°0 uz
%0 0%°0 £9°0 0 '0 790 o 0v°0 10 ¥9°0 p |
020°0 120°0 020°0 670°0 6T0°0 120°0 1¢0°0 zz0°0 ©¢0'0 ¢eo°0 eN

: STeRIDUTY
; 3 - IR, ggedng
58t cEsl 6C°L 9e°L 82°L £®6°9 6°0 §C°'1 oyeg 09°y Buyonpai-uoy
pue Suyonpay
98° €L 18°t€ CLE e 97 € 68°€C S1°ve L1°vE Tieve 8T Ve €9° e uyrajouay
VA4 9€°L €6t £1L LEEl z5°L (e'L YL LStL 0¢rm X3qyJ apnaiy
€L°9 ov°9 69 15°9 8€°9 09°9 969 v6'9 €8°9 v0'L ysy
(038471 01°¢L ov'8 oy'8 0y°8 06°8 91°'6 €0°6 (A3 82°6 aINISTOH
Gw 09 Culw O Cuiw 09 ufw 0  upw 09 cuwiw of -
‘ujw gz cuyw O tulw g .
D or 0 T D,001 D2 00T TOIjU0) S3IUBJUO0D
SO paldio e e ) R % B (D HUDWILOAY P lung

* Teewm opaesedex Jo uofjysodwoo TeoFmeyo uo nanoaosowu quey Lap pue pyuny Jo 300FIFY ¢ ( 4 ) OTqey




355

The quality of the o0il and cake of rapesseed

TE'96 BI'E6 T16°06 LL°68 LL'68 9€°98 60" 6 60'6 N e (%) uorionpay
0T:0. 7140 910 81°0 81°0 %7'0 09°1 09°'T 79°T 9L°1 ( 8 oot/ 3) Latataoe

owfzus assBuUTSOILY
TOU8 BOECH L C0 1S 6S . - 89"y §0" gk 8€°9 S8°§ 6Ly ——-- (%) uorionpay
BERDE & JF 0F - Q10 9.°0 WOST . . 90°T Vet gg'T (8 o001/ 8)

Sa3BTOUTS0ONT3 TE30]

TUTWO Q9 Cuyw g CuTw 09 CUTW O Cufw Q9 Cujw (g

Du0GE 0,091 T 000 0,001 . D001 3,00 IR 00 SERIRLOL o NI S

TOa3U0
rypeaed g0z 3w D 8.l uwejuwog

L PllE R Bed ] LSl k1 a BJUaWIBOIY Juay prunj|

: * £374A73090 ewfzue esvujsoIfm
pus nvﬂcoasoo ®JeToUTROOUTS U303 we @juUewjues} juey LIp pue PFUNY JO 308FIW 8( G ) orTqer



356 Annals of Agric. Sc., Moshtohor, Vol & :274(019) 1 9 89

Autoclaving treatments had no effect on protein amounts
of the residual meal,~while roasting caused a slight decrease
in this material, table (4). :

Element contents showed a minute changes upon the
application of either autoclaving or roasting.

5= Effect of heat treatments on total glucosinolate
compounds and myrosinase enzyme activity:

Table (5) showed that both total glucosinolate compounds
and myrosinase enzyme activity had suffered slight decrease
as a result of autoclaving treatments. On the other hand,
roasting treatments induced a gradual decrease 1in both
total glucosinolate compounds and myrosinase enzyme activity
with increasing the temperature of roasting. Similar results
were reported by Josefsson and Radwan and Lu (1976). It
is important to mention that roasting at 140°C for 60 min.
induced the highest reduction in total (glucosinolate
compounds i.e. 84.04% and had led to the highest inactivation
effect on myrosinase enzyme activity i.e. the decrease
in activity reached 94.32% when compared with other treat-
ments. Such data might suggest that roasting had better
effect on the inactivation of both total glucosinolate
compounds and myrosinase enzyme than that of humid heat
(autoclaving).
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