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Rapeseed oil meal has been shown to be a satisfactory sub-
stitute for meat meal in chick rations in amounts up to 14%
of the total ration, although 20% was unsatisfactory (Pettit
et al,, ’44). Five per cent of rapeseed oil meal was satisfac-
tory for chicks in experiments by Kondra and Hodgson (’48).
Turner (’46, ’48) showed that rapeseed oil meal contained
a goitrogen active for the chick and that the meal depressed
growth when fed at levels from 10 to 40% of the ration. He
interpreted the data to indicate that the depressed growth
resulted from a lack of thyroxine secretion.

Blakely and Anderson (’48a) fed rapeseed oil meal to tur-
key poults at 4, 10 and 20% of the ration and observed thyroid
enlargement at all of the levels fed. Protamone reduced the
size of the thyroid gland in poults fed 20% rapeseed oil meal
and ‘‘induced growth more nearly normal than rapeseed oil
meal without the addition of protamone.’’

An anti-thyroid compound has been isolated from rapeseed
and has been identified as r-5-vinyl-2-thio oxazolidane (Ast-
wood et al., '49; Carroll, ’49).

Matet et al. (’49) reported that rapeseed meal was toxic
to albino rats and that the toxic glucosides could be removed

t A preliminary report was presented at the meeting of the American Institute
of Nutrition in Chicago, April 9, 19533.
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by extraction with 70% ethanol or by fermentation and sub-
sequent solvent extraction.

Since work on linseed oil meal in this laboratory has in-
dicated the presence of a growth inhibiting factor (Kratzer
and Williams, ’48) it seemed desirable to determine whether
the growth inhibiting factor in rapeseed oil meal is similar
to that in linseed oil meal and if it is not, to determine the
factors limiting the use of rapeseed oil meal in rations for

chicks.
EXPERIMENTAL

Two commercially processed rapeseed oil meal samples
were used and contained 37.4 and 43.8% crude protein re-
spectively. S.C. White Leghorn cockerel chicks were used in
most experiments while New Hampshire chicks and Bronze
poults were each used in one experiment. The birds were
kept in electrically heated batteries with raised wire floors
and were supplied feed and water ad libitum. The thyroid
glands were removed immediately after the birds were killed,
in experiments in which the weights were determined. The
glands were trimmed, placed in Bouin’s solution for a few
days and then carefully blotted dry and weighed.

Effect of rapeseed oil meal upon the growth of chicks

In order to establish the fact that the rapeseed oil meal
which we had available would depress growth, it was tested
by substituting it for soybean oil meal in a practical type
chick ration. Experiments 1, 2 and 3 were continued for 40,
22 and 14 days respectively. As the amount of rapeseed oil
meal in the ration was increased, growth of the chicks de-
creased until approximately 75% of normal growth was ob-
tained when 35% of rapeseed oil meal was used (fig. 1).

Effect of pyridoxine and water treatment

Since either pyridoxine supplementation or treatment with
water (Kratzer and Williams, ’48) will effectively counteract
the growth inhibitor in linseed oil meal, similar procedunres
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were used with rapeseed oil meal. Neither supplementation
with pyridoxine nor water treatment caused any improvement
in the growth of chicks fed either 22 or 30% of rapeseed oil
meal (table 1).
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Fig. 1 The effect of level of rapeseed oil meal in the ration upon body weight
gains of chicks.

TABLE 1

The effect of water-treatment and pyridoxine supplementation of rapeseed oil meal
upon the growth of chicks
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XXPT. 4 EXPT. 5
SUPPLEMENT
Level Gain Level Gain
% om om %
Rapeseed oil meal 30 122 22 136
Rapeseed oil meal 30 121 22 132
Pyridoxine 0.00375 : 00375
Water-treated
rapeseed oil meal 30 124 22 135
Duration, days 11 14

Number of chicks per group 6 10
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Effect of protamone upon growth and thyroid weight
of chicks fed rapeseed oil meal

Turner (’48) found that the thyroids of chicks were pro-
gressively larger as the intake of rapeseed oil meal was in-
creased, and that the growth of the chicks was decreased.
To study this relationship further, protamone was added at
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Fig. 2 The effect of protamone in the diet upon body weight gains and thyroid
weights of chieks fed ration containing rapeseed oil meal.

various levels to a practical type ration containing 30% of
rapeseed oil meal. The thyroid weight per 100 gm of body
weight was reduced markedly by 100 mg of protamone per
kilogram and there was little additional effect at 200 and 300
mg levels (fig. 2). The body weight gains of the birds were
rather variable in experiment 6 but were quite consistent in
experiment 7, showing only a very slight growth increase
when protamone was added to the ration.
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Thyroid weights of birds fed the basal ration to which 50
mg of potassium iodide were added were 17.7 and 16.6 mg per
100 gm of body weight in experiments 6 and 7 respectively.
Iodine is thus unable to overcome the goitrogen in rapeseed
oil meal while 100 mg of protamone per kilogram reduced
the thyroid size to normal or below.

TABLE 2

Effect upon the growth of chicks of the addition of amino acids to a ration
containing rapeseed oil meal as the only source of protein

PERCENTAGE DAILY GAIN

SUPPLEMENT LEVEL
Expt. 8 Expt. 9 Expt. 10 Expt. 11 Expt. 12
Yo
None 54 6.5 5.6 4.7 59
Mixture A
pL-Lysine-HCl 0.45
L-Arginine 0.2
pL-Methionine 0.2 6.8 6.4 6.1 5.2 6.0
L-Cystine 0.2
pL-Tryptophan 0.1
Mixture A without lysine-HCl 7.0
Mixture A without arginine 5.4
Mixture A without methionine 6.9
Mixture A without cystine 7.2
Mixture A without tryptophan 6.9
L-Arginine 0.2 6.4 54
pL-Lysine-HCl 0.45 49
L-Arginine 0.2 } ’
Methionine 0.2
Cystine 0.2 4.2
Tryptophan 0.1
Stock mash 6.2 74 7.9 6.5 75
Duration, days 10 12 10 15 10
Number of chicks per group 7 7 7 7 7

Amino acid supplementation of rapeseed oil meal

Five experiments were conducted in which rapeseed oil
meal contributed the only protein in a purified ration (Kratzer
et al., ’47) and various amino acids were added to this basal
ration. In experiment 8 (table 2) there was a slight improve-
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ment in growth when a mixture of lysine, arginine, methio-
nine, cystine and tryptophan was added. The chicks in the
basal group were reluctant to eat the experimental ration at
first, which caused poor gains in this group. Their growth
later in the experimental period was much better. There was
no marked depression in growth when any single amino acid
was omitted from the mixture. In other trials there was no
significant response to the addition of an amino acid mixture
to the basal diet containing rapeseed oil meal. It was thus
concluded that rapeseed oil meal protein was itself an ade-
quate amino acid source for the growth of chicks.

Amino acid supplements for practical rations
contaiming rapeseed oil meal

Experiments in which it was established that rapeseed oil
meal depresses growth were conducted with rations contain-
ing practical feedstuffs (Turner, ’48; Blakely and Anderson,
48 ; Pettit et al, ’44). Experiments at this laboratory indi-
cated that fish meal was effective in supplementing rapeseed
oil meal to improve growth. Since this effect suggested that
an amino acid deficiency was being corrected, two experi-
ments were conducted with chicks to determine whether lysine
or methionine or both would supplement rapeseed oil meal in
a practical type ration. The ration for chicks was composed
of the following: rapeseed oil mean 26.0; ground barley 10.0;
ground wheat 10.0; wheat bran 5.0; alfalfa meal 2.5; fish meal,
2.5; ground limestone, 2.25; dried whey, 2.0; steamed bone
meal, 2.0; salt 0.5; choline chlordie (25%), 0.25; fish oil (2250
A, 300 D), 0.15; butyl fermentation product 0.025; manganese
sulfate, 0.025; ecrude aureomyein, .002 gm and ground corn to
equal 100 gm after the supplements were added.

Methionine, lysine and protamone additions were made to
the basal diet as shown in table 3, and there were 10 chicks
per group in each of the two trials. S.C. White Leghorn
cockerels were used in one experiment and New Hampshire
chicks of mixed sexes in the other.
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In the trials with S.C. White Leghorns (table 3) lysine
gave a highly significant growth response with the single ex-
ception of its addition to the chick ration containing pro-
tamone. Lysine gave a highly significant growth increase in
the trial with New Hampshire chicks except in the presence
of methionine alone. Methionine did not produce a significant
growth response in either trial. Protamone produced a highly

TABLE 3

The effect of 0.2% L-lysine, 0.1% DL-methionine and 0.019, protamone added singly
and in combinations to a ration containing rapeseced meal upon
growth and thyroid weight in chicks

8. C. WHITE LEGHORN NEW HAMPSHIRE
SUPPLEMENT . Daily Thyroid Daily Thyroid
gain weight gain weight
% mg/100 gm % mg/100 gm
body wt. body wt.
None 5.51 7.3 5.32 4.3
Lysine 5.85 5.5 5.81 4.8
Methionine 5.59 3.2 5.56 5.6
Lysine -+ methionine 5.99 4.1 5.75 5.6
Protamone 5.86 0.6 5.37 1.1
Protamone 4- lysine 5.98 0.6 5.79 1.7
Protamone + methionine 5.72 0.9 5.51 2.5
I'rotamone 4 lysine -4 methionine 6.01 0.5 5.92 1.3
Stoek mash control 6.14 2.3 5.89 2.5
Duration, days 21 26
Number of chicks per group 10 10
Least difference for
significance 5% level 0.19 0.20
1% level 0.26 0.27

significant growth response when added to the unsupple-
mented chick ration in the Leghorn experiment. In all other
instances no response was noted. The thyroid weight was re-
duced by the addition of protamone as was expected from
earlier work. Methionine caused a slight reduction in the
thyroid weight when it was added to the chick rations contain-
ing no protamone in the Leghorn trial but had no effect in
the experiment with New Hampshire chicks.
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A single trial was conducted with poults in which lysine,
methionine and protamone supplements were added to a
practical type ration containing rapeseed oil meal. The ration
was very similar to that used in the chick studies except that
the amount of rapeseed oil meal was increased so that the
ration provided about 25% protein. The results (table 4)
were very similar to those obtained with chicks. Lysine, but
not methionine, produced an increase in the rate of growth.

TABLE 4
The effect of 029% 1L-lysine, 0.1% DL-methionine and 0.01% protamone, added
singly and in combinations, upon growth, pigmentation and thyroid
weight of poults. (12 poults per group for £2 days)

SUPPLEMENT DAILY GAIN w’:lc‘o'.:ﬁ’ THYROID WEIGHT
% mg/100 gm
body wt.
None 6.26 0.67 6.9
Liysine 6.71 0.10 6.3
Methionine 6.35 0.83 10.5
Lysine + methionine 6.90 0.25 6.7
Protamone 6.23 0.81 0.9
Protamene 4 lysine 6.76 0.15 0.8
Protamone + methionine 6.27 0.56 1.2
Protamone + lysine 4+ methionine 6.88 0.23 0.6
Poult starter 7.25 0.00 1.7
Least difference for
significance at 5% level 0.23
1% level 0.32

* Maximum severity of lack of pigmentation in remiges equals score of 1.0.

Protamone gave no response. The severity of white bar, a
symptom of lysine deficiency (Kratzer et al., ’50) was mark-
edly reduced by lysine supplementation. The thyroid weight
was reduced by protamone but was not influenced by the amino
acid supplements.

Analyses of rapeseed oil meal have given 1.39% methionine
by the method of McCarthy and Sullivan (’41), as modified
by Grau and Almquist (’45) and 1.83% lysine by the method
of (Horn et al, ’47) employing Leuconostoc mesenteroides
P-60.
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DISCUSSION

The effect of rapeseed oil meal in reducing the growth rate
of chicks and poults as reported previously by Blakely and
Anderson (’48a, ’48b), Pettit et al. (’44), and Turner (’48)
has been confirmed by using it as a replacement for soybean
oil meal in a practical type ration.

The presence of a goitrogen in rapeseed oil meal has been
reported by Turner (’46) and Blakely and Anderson (’48a);
Astwood et al. (’49) and Carroll (’49) were successful in
isolating and identifying the goitrogen. If the goitrogen is
responsible for the poor growth-promoting activity of the
meal as implied by Turner (’48) and Blakely and Anderson
(’48b), growth should be markedly improved by the addition
of a thyroactive material such as protamone. Our results
showed that protamone was highly effective in reducing the
weight of the thyroid gland but had very little effect upon
the rate of growth of chicks and poults.

Matet et al. (’49) reported that a glucoside toxie to rats
could be removed from linseed oil meal by extraction with
70% alcohol. The effect of this material upon chicks and
poults was not investigated ; however, it was shown that rape.
seed oil meal does not contain the growth inhibitor which has
been noted in linseed oil meal. There was no improvement in
the growth of chicks which were fed rapeseed oil meal treated
with water or supplemented with pyridoxine. Both of these
procedures are effective in counteracting the growth inhibitor
in linseed oil meal (Kratzer and Williams, ’48).

Rapeseed oil meal was a adequate source of amino acids
for the chick where it was the sole source of protein. How-
ever, in practical rations containing many feedstuffs which are
deficient in lysine and methionine, lysine was definitely a
growth-limiting factor. Significant growth responses were
noted in both chicks and poults. Using 1.83% as the lysine
content of rapeseed oil meal and average values for other
feedstuffs as a basic for calculation, the chick rations con-
tained 0.76% lysine. This indicates a deficiency of lysine when
we compare it with the requirements of 0.9% as reported by
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