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Abstract

This fundamental study was undertaken to evaluate the nutritional value of Canola rapeseed meal which has
been increasingly used as a by-product with the demand for the food oil resource. To compare the nutritive
values among rapeseed meal and soybean meal, two experiments were carried out by using rats. One was a
digestibility test of rapeseed meal and the other was the growth rate of rats for 21 days. The chemical com-
positions, glucosinolate and amino acids of defatted rapeseed meal and defatted soybean meal were analyzed.
After one week feeding, nitrogen excretion in rats was measured to study FER, PER, TD, BW, and NPU of the
meals. The amount of crude proteins in defatted rapeseed meai and defatted soybean meal were 45.5% and 37.
9%. The glucosinolate content of defatted rapeseed meal was 0.04%. The body weight gain of defatted
rapeseed meal was not significantly different from that of defatted soybean meal (p>>0.01). After one week
feeding, there was no significant differences in organ weights and serum components between two groups (p>>
0.07). It was presumed that the rapeseed meal has enough possibility for developing food to use as a protein
source like a soybean meal protein. However, more careful experiments are needed to clarify the nutritional
value of rapeseed meal of Canola since the lipids compesition of blood tended to be different when the rape-
seed meal and soybean meal were used.

Key words : rapeseed protein, growth of rat, digestibility

3o b g gl A

INTRODUCTION

Rapeseed is a major oilseed in Canada and provi-
des protein and oil. The production of rapeseed is
the fifth among the oiiseeds”. The Cancla is a major
rapeseed family which has been known to have a
little amount of matnutritive components such as er-
ucic acid or glucosinolates”. As a lipid source, the
consumption of Canola has been incresasing. The ut-
ilization of defaited rapeseed mea!l produced during
lipid manufacture has been also increasing. The nu-
tritional quality of rapeseed meal is better than that of
legume or wheat meals®. The rapeseed meal is nutrit-
ious due to the composition of amino acids*® and is
rich in lysine and sulfur-containing amino acids”.
However, defatted rapeseed meal is mainly utilized
as a source of feeds and fertilizers.

"To whom ali correspondence should be addressed

The study of the application of the protein, which
corresponds to 40 to 45% in rapeseed meal****¥, to
the food industry is very limited. Therefore, the effects
of defatted rapeseed meal on the growth of rats were
investigated o study the utilities and nutritional quali-
ties of defatted rapeseed meal, Food efficiency ratio
(FER), protein efficiency ratio (PER), true digestibility
(TD), biological value (BV), and net protein utilization
{NPL) were determined by measuring nitrogen excre-
tion and the results were compared with those of de-
fatted soybean meali.

MATERIALS AND METHODS

Materials

Defatted rapeseed meals(Canola sp.) and defatted
sovbean meals were supplied by Tovo Seivu Co, Ltd.
{Japan) and Ajinomoto Co. Lid. {Japan), respectively.
Four weeks old Wistar male rats were purchased from
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Tokyo Laboratory Animals Science Co, Ltd. (japan).

Methods

1}

The chemical compositions', glucosinolate™ and
aminc acids' of defatted rapeseed meal and defatted
sovhean meal were analyzed.

Samples for amino acids were hydrolysed for 24h
in 2mt of 6N HCl at 100° C in vacuurm hydrolysis tub-
es and amino acids were determined by high perfor-
mance ion exchange chromatography using a Shi-
mazu Amino Acid Analyser, System [C-6A. Total giu-
cosinolate was calculated from the determination vai-
08 of GZT (L-5-Vinyl-2-Oxazolidinethione) and ITC
{isothiocyanates).

Samples were sifted with 30mesh sieves. After one

“week of preliminary feeding, Wistar male rats weigh-
ing sixtg grams were divided into two groups, one
was defatted rapeseed meal group and the other was
defatted soybean meal group. £ach group had four-
teen rats, To measure the nitrogen excretion, seven
rats were selected as a non-protein group. Each meal
was formulated to contain twenty percent of protein
according to the meal compositions of AIN-76. Prote-
ins such as casein or egg protein are generally used to
evaluate protein quality. However, defatted soybean
meals as well as defatted rapeseed meals were used
as a controd group, since the objective of this expéri-
ment was (0 calculate wheather the rapeseed protein
could be practically used as a protein source compa-
red to soy protein which was a reference. For the fut-
ure study, the casein based on ANRC will be used as
a reference protein to compare the rapeseed protein
with total protein including animal and vegetable
protein,

The meals were ad fibitum fed to each group for
one week and body weight gain and food intake were
measured daily. Rats were individually housed in me-
tabolic cages under the room conditions of constant
temperature (22+3°C), and a 12h cycle of light(7a.
m.~7p.m.) and dark (7p.m.~7a.m.}). Afier one week
feeding, the urine and feces were collected for 24h
and nitrogen excretion was measured 1o study FER,
PER, TD, BV and NPU of the meals. The total nitro-
gen content of the samples was determined by the
Kjeldahl method. TD was caculated as follows :

Total intake of N-{N in Feces —

endogeneous N in Feces)
m%= ——————— X100
Totad intake of N

The organ weights and serum components of the
rats were aiso investigated after slaughtering seven
rats from each group. Feeding and growth of seven
rats from each group were determined after two we-
eks. The changes in organ weights and serum com-
ponents of the rats were also studied by slaughtering
rats after three weeks of feeding.

RESULTS AND DISCUSSION

The results of proximate and glucosinolate analysis
and amine acid compositions in defatted rapeseed
meal and defatied soybean meal were shown in Ta-
ble 1 and 2, respectively.

The amounts of crude proteins in defatted rapeseed
meal and defatted soybean meal were 45.5% and 37.
9%, respectively. The results were almost same as
those of previous reports*****_ The content of crude
fiber in defatted rapeseed meal was 10.5% which is
twice as much as 5.0% in defatted soybean meal, The
giucosinolate content of defatted rapeseed meal was
0.04% which was relatively [ow. The results of amino
acid compositions in defatted rapeseed meal were
slightly different from Clandinin et al. results'®. How-
ever, the differences in samples and oil extraction
processes shoud be carefully cansidered since the res-
ults of this paper were also different from Girault's™
and Lee et al. resulis',

Fig. 1 showed the growth curve of the rats and Ta-
bie 3 indicated the body weight gain, food intake,
FER and PER. The body weight gain of defatted rape-
seed meal was not significantly different from that of
defatted soybean meal (p>0.01}.

Table 1. Proximate and giucosinolate analysis of rapeseed
meal and soybean meal

Rapeseed meal (%) Soybean meal(%,)

Moisture 12.8 124
Crude protein 379 45.5
Crude lipid 1.3 05
Crude fiber 10.5 5.0
Ash 6.6 6.1

Glucosinolate 0.04 -
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TD, BV and NPU of defatted rapeseed meal and
defatted soybean meal were shown in Table 4. TD
and BV of defatted rapeseed meal were significantly
different (p<C0.01) from those of defatted soybean
meal, however no significant differences in NPU we-
re found between two groups(p>0.01). After one
week of feeding, there was no significant differences
in organ weights (Table 5) and serum components
(Table 6) between the two groups{p>0.01). There
was also no significant differences in organ weights
except liver weight between two groups after three
week feeding (p>>0.01). The liver weight of defatted

Table 2. Amino acid compaosition
(g/100g sample)

Amino acid Rapeseed meal Soybean meal*
Hyp N.D. N.D.
Thr N.D. 1.8
Ser 3.8 N.D.
Gl 10.2 N.D.
Pro 38 N.D.
Giy 8.6 2.0
Ala 6.1 N.D.
Val 2.8 2.1
Cys 3.8 1.4
Met 1.5 Q.5
ile 1.8 2.1
Leu 5.8 3.4
Tyr 1.3 1.5
Phe 2.5 2.3
His 1.9 1.2
Lys 4.9 2.9
Arz 3.5 3.4
Try N.D. 3.6
Others 7.7 74.8

*Toyo Seiyu Co. Ltd.

rapeseed meal group was greater than that of defat-
ted soybean meal group due to body weight differen-
ces.

Further studies are needed on lipid components
because serum lipid contents of defatted rapeseed
meal group were lower than those of defatted soy-
bean meal group. It is postulated that the nutritional
quality of protein in defatted rapeseed meal is almost
as same as that in defatted soybean meal. However,
the TD of defatted rapeseed meal is lower than that
of defatted soybean meal due to the tannin compon-
ents of outshell'® in defatted rapeseed meal. There-
fore, dehulling of defatted rapeseed meal is required
to get the precise information on protein utilization
ratio in vivo system.

CONCLUSIONS

The grawth, organ weight, serum components, and
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Fig. 1. Growth curve of rats fed the experimental diets for 3
weeks (Mean + 8D, n=7).
Effect of treatments is not significant.

Table 3. Body weight gain, food intake, food efficiency, and protein efficiency at 7 and 21 days

Group/ Exp. term Body weight gain(g) Food intake (g) Food efficiency ratio (FER)  Protein efficiency ratio (PER)

Rapeseed meal / 7days 69.7+ 7.0 1283+ 8.4 .53x0.04 2.78+0.20
/21days 160.7+13.9 473.3+£219 0.35+0.01 1.80£0.05
Soybean meal / 7days 73.2% 9.6 120.7£12.2 0.60+0.04 2,94+0.36
/21days 167.5£19.7 45138265 0.38x0.03 1.93+0.20

mMean+5D for 7 rats

Table 4. True digestibility, biological value and net protein utilization at 7 days

Group True digestibility (TD) % Biological value {(BV) % Net protein utilization (NPU)
Rapeseed meal 68.6x2.0" 70.245.5" 49.2x4.4
Soybean meal 80.9143.2 57.2+9.8 46.4+8.7

Means+ S0 for 7 rats. “Significantly different from soybean meal group (p<0.01)
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Tabie 5. Organ weight of rats at 7 and 21 days

Rapeseed meal(g/100g B. W.) Soybean meal (g/100g B. W.)
Organs
at 7days at 27days at 7days at 21days
Liver 5315+0.43 4.23950.28° 4.08x£0.28 377+017
Spleen 0.37+0.09 0.29+0.06 0.37+0.06 0.2920.06
Kidney 0.97+0.03 0.91+0.04 - 0.99+0.09 0.89+0.06
Heart 0.3310.05 0.34+0.03 0.38+0.02 0.351£0.03
Pancreas 0.35+0.08 0.32£0.07 0.32+0.16 0.32+0.08
Spermary 1.05%0.11 1.00+0.04 1.06+0.11 1.05+0.08
Lungs 0.56+0.04 0.49+0.06 0.58x0.0% 0.51+0.07
Stomach 0.76:0.08 0.64+0.06 0.844-0.13 0.6420.05
Small intestine 2.91+0.75 2.24+0.54 2.87£0.44 2,26+0.32
Large intestine 0.68+0.09 0.53+0.10 0.79+0.14 0.5410.07
Appendix 0.67 £0.11 0.50+0.13 0.5910.11 0.55+0.12

Values are mean=+ S0 of 7 rats
*Significantly different from soybean meal group (p<0.007)

Table 6. Serum components of rats fed experimental diets for 7 and 21 days

Rapeseed meal (g/100g B. W.) Soybean meal (z/100g B. W.)
Serum Components
at 7days at 21days at 7days at 2'ldays
T. P {g/dl) 499+ 0.12 509+ 0.30 5.29% 0.48 5.05+ 091
A/G ’ 0.80+ 0.04¢ D.68x 0.07 0.75+ 0.04 0.70+ 0.05
B.N.U. (mg/dl) 1429+ 3.25 11.25+ 2.55% 20431013 20.88x 6.24
Creatinine{mg/dh 0.21+ 0.07 0.35+ 0.08 0.24= 0.05 0.39+ 0.10
Urea acid (mg/db 1.73x 0.25 203+ 0.24 2.08= 0.62 191+ 047
T-Che {mg/dl 8343y 7.72 78.50+£12.86 927141291 84.63:- 23.13
T.G. (mg/di) 83.00+21.86 76.004+34.08 80.86+25.57 88.29x 23.40
T. L. {mg/dl) 377.29%36.98 344256711 397.43130.45 406.50+113.02
N.EFA. (mEg/dh .56+ 0.17 <076 012" 0.61+ (.22 1.25+ 0.32

Values are mean =52 of 7 rats
“Significantly different from sovbean meal group (p<0.05)
*Significantly different from sovbean meal group (p<0.01)

NPU of defatted rapeseed meal were not significanty 44, 459(1981)

different from those of defatted soybean meal (p>0. 2. Qaun, J. K. Composition and use of Canola seed,
oil and meal. Cereal Foods World, 29, 291 (1984)

01). Conclusively the protein in defatted rapeseed 3. Sarwar, G., Shannon, D. W. and Bowl,J. P : Effects of
meal as well as in defatted sovbean may be used for processing conditions on the availability of amino aci-
food manufacturing and processing. ds in soybeans and rapeseed proteins when fed to

rats, J, Inst. Can. Sci. Technol. Aliment., 8, 137 (1975}
4. Serrano, M. R. and Thompson, L. U. : Removal of phi-
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