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Studies on the Feeding Effect of Rapeseed Meal

XI. Influences of the meal processing conditions on

growth and thyroid glands
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Table 1. Chemical composition and nitrogen solubility index of rapeseed meals (%)

Rapeseed Crude Crude Nitrogen  Crude Crude n
Moisture free NSI
meal protein fat extract fiber ash
A 9.0 383 2.3 34.3 10.2 5.9 24.4
B 114 35.3 1.5 35.5 10.6 5.7 24.1
C 119 32.6 2.3 34.9 118 6.5 8.6
D 125 - 34.7 1.1 343 11.0 6.4 16.8

1) Nitrogen solubility index : {(water soluble nitrogen,total nitrogen)Xx100.
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Table 2. Composition of experimentl rations (%)

1)
O,
Ingredient Control RSM,15%

ration  ration
Yellow corn 64.7 65.2
Soybean meal 19.0 8.0
Rapeseed meal — 15.0
Fish meal 9.0 9.0
Rice hull 4.5 —
Calcium carbonate 1.3 1.3
Dicalcium phosphate 0.6 0.6
Sodium chloride 0.45 0.45
Trace mineral supplem en‘t2> 0.05 0.05
Vitamin ADE supplementZ) 0.15 0.15
Vitamin B supplement3) 0.17 0.17
Coccidiostat 0.08 0.08
Crude protein (analyzed) 21.3 % ?g—v
TDN (calculated) 69.2 69.2

1) Rapeseed meal.s) 6
2),3) See Nakaya.'’

o % E, ELAEAEREAN & EEBHL AL L CE
T, BESIAEC(E - FHxir¥—(TDNIKC%Z %
L OWCER L,

i RROTE ICH > T GEMAT Ly KE
EEEOE 1A SICAIE Lcss, 28y L0388
KEnTRECEICE: EOTEHEL, 5HEKID1HD
) OFBGEFEM Like T OMDBE RE ERNICH
& Lo

KRB TRR, X2 0F8%ERIWEF 2T T
N s PPFORATHL L, FRES IOEBOEETH
ELTEROMPBEORE T it L,

EFHREDED ISR LTIT2ke T2 L, Bl
ODHRBRICAHN e F LHMEADE LOBERE V /R —
vEOH# e 1 0%, REHREE IR Th TR
OBTORER CILAMMAE LARIK, *+727Y7
( cafeteria ) HRIC &£ 5 8 BHORBRICH L, W
&, AR ORBERFTHEA L &F U 4 EROTMEME
EFEH AW, b OE R EIFRO 4 OB
BICAN, A—FT 98ARACE S, BHROENCLILE
B bNGRT Bebic, 1B 2EEOMELREL
T1 0HO e HHBICRR L UERTES L T Lk
the, BOKEBR & L, 4EEOARICOVT, Th
FhOBERLOCBHMETZELIIWT, EEHOBRO
BEE RO, sAMKETL1HDA I OKEREY
b > CHEFEOREEHE T 5T LIC Lk,

DOEW,NSIICd »& b EER LD Shie AMIFE LU C
HCDOWT, Fhethit 4 0 %8G LAaBEOHAAR
CE & LO0MBgED e I L5 B O g ( LIEH
LIS D%, Bbs v 22 iEmpEETHA YT o
2 AEWC L DE Lice & @D 2 BRTROE
TR TRE LrATAB LV /R — EOIE 1 6.5



e L SRR OGBS BICB 3 A%

TEZ L, BEBEODWTEThEN 8 Pz 1 4 P3O
D2REE LTI Lo 86 L@ ot &Elad, 8
SRR LAEFD T, ChICKH 0.2 %DBILs v ot
BH—ICh B LOICHEMES Lo

Table 3. Composition of ration used in diges-
tion trial

Ingredient %
Yellow comn 52
Soybean meal 3
Rapeseed meal 40
Calcium carbonate L5
Dicalcium phosphate 2.0
Sodium chloride 0.45
- Trace mineral supplementl) 0.2
Vitamin ADE supplementz) 0.25
Vitamin B supplementZ) 04
Chromic oxide 0.2 .

1),2) See the footnote 2,3 of Table 2.
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Table 4. Effect of dietary treatments on weight gain, feed intake and feed efficiency
Dietary Weight gain Av. feed intake Feed efficiency?
treatment (g) Ratio (g) Ratio (%) Ratio

Control 263+5°° 100 588 100 447 100
A -RSM,15% 253%5 96 571 97 443 99
B-RSM,15% 255%3 98 578 98 44.1 98
C-RSM,15% 2524 95 579 98 435 97
D-RSM.15% 2548 96 588 100 43.1 96

1) A-RSM: rapesced meal A, B-RSM: rapeseed meal B, C-RSM : rapeseed meal C,

D-RSM : rapeseed meal D (See Table 1)

2) (Weight gain(g)feed intake(g)]>100.
3) Meanz*standard error.
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Table 5.

Comparison of weight of thyroid and pancreas (fresh weight)

Dietary Thyroid (mg) Pancreas (g)
treatment b Abs. 2) Rel. 8 Abs. Rel.
Control 18.5 6105 119 0.40£ 002
A-RSM, 15% 312 10.6 % 0.5 100 0414001
B-RSM, 15% 326 1104 0.9 136 0.47:0.03
C-RSM, 15% 347 11.9 4 0.4 130 0.45+0.02
D-RSM, 15% 425 144+ 0.6%F 126 043+ 003
1) See the footnote 1 of Table 4.
2) Absolute weight.
3) Relative weight (per 100g body weight).
4) Mean= standard error.
5) % % Significantly different from control at P<0.0L. %
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1) Total feed consumption for 8 days (per chick).
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Table 6. Some constituents and chromic oxide

contents of rations and chick excreta(%)

Mois- Crude Crude Chromic

Item Lot pro-
ture tein fiber oxide

Ration — 10.3 151 46 0.20

A'RSM%) 1 139 80 134 062

40% EXCI‘Sta{Z 13.7 8.4 128 0.59

Ration — 122 13.5 47 018

C~RSM,Z) { {I 132 87 136 063

40% Excreta 2 133 87 137 0.59
1).2) See Table 1 and the footnote 1 of Table 4.
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Table 7. Apparent digestibility of crude protein
and crude fiber in rapeseed meal

ration (%)

Rationl) Lot Crude protein Crude fiber

-1 829 6.0

A-RSM,40% < 2 81.2 5.7
ration }

L Av. 820 5.8

r 1 8 1.6 17.3

C-RSM,40% i 2 80.3 111
ti !

ration L Av. 80.9 14.2

1) See Table 3 and the footnote 1 of Table 4.
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Table 8. Chemical composition of rapeseed

meals (%)

BEOFDIODMEBLED
HEOLE Rapeseed meall) Moisture ;’;)‘g‘;n C;:‘ie Nit;;%:;lcftree (f?fg;k; nge
DHREC PN TR, FEROMEOREK, UntoastedRSM 10.7 333 4.9 36.3 83 65
By THIC X > TIMEE EER®IK, ®  Toasted RSM 109 328 5.6 361 82 64
DI DRODOMBETT> Tindo TOBD  ARSM(toasted) 127 361 29 320 103 60
T ORDICATON TN B #2S, FEAD  B.rSM(toasted) 109 333 1.8 36.0 115 65
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1) Toasting process for coloring, RSM : rapeseed meal.

Table 9. Composition of experimental

rations (%)

Ingredient Con.trol RSM.%)IS%
ration ration
Yellow corn 60.67 56.67
Defatted rice bran 9.0 8.0
Soybean meal 15.0 5.0
Rapeseed meal — 15.0
Fish meal - 100 10.0
Alfalfa meal 2.5 2.5
Calcium carbonate 1.35 135
Dicalcium phosphate 0.6 0 0.6 0
Sodium chloride 0.45 0.45
Trace mineral supplementz) 0.05 0.05
Vitamin AD Supplementz) 0.10 0.10
Vitamin B supplement3 0.13 0.13
Vitamin E supplement4) 0.0 4 0.0 4
Antibiotic supplement5 0.07 0.07
Coccidiostat 0.0 4 0.0 4
Crude protein(analyzed) 20.2 20.5
TDN (calculated) 67.6 64.6

1) Rapeseed meal.

2).3) See the footnote 2,3 of Table 2.

4) Contains vitamin E acetate 68 I.U.per g.
5) Contains oxytetracycline 40.8 mg per g.
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Table 10. Effect of dietary treatments on weight gain, feed intake and feed efficiency

) Weight gain Av. feed intake Feed efficiencyZ)

Dietary treatment ) - > -
(g) Ratio (g) Ratio (%) Ratio

Control 200+7° 100 462 100 432 100
Untoasted RSM, 15% 187 % 5 93 449 97 41.6 96
Toasted RSM, 15% 186k 6 93 443 95 419 96
A -RSM(toasted), 15% 184+ 8 92 452 97 40.7 94
B-RSM(toasted), 15% 187+ 6 93 449 97 41.6 96

1) See the footnote 1 of Table 8.
2) [Weight gain(g)feed intake(g)]x100.
3) Mean=*standard error.
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Table 11. Comparison of thyroid weight(fresh weight)

. 1) mg

Dietary treatment Abs.Z) Rel. ED)]

Control 131+14" ) 5.540.5

Untoasted RSM, 15% 22.6+1.9°% 10.3:|:0.8%*
Toasted RSM, 15% 19.3+£1.7% 8.740.6%
A-RSM(toasted), 15%  16.5-£0.8 7.5-:0.3%
B-RSM(toasted), 15% 20.2+08" "  91403%%

1) See the footnote 1 of Table 8.

2) Absolute weight.

3) Relative weight.

4) Meantstandard error.

5) % . %% Significantly different from control
at P<0.05 and P<0.01, respectively.
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Table 12. Composition of experimental rations(%)

Ingredient Control  RSM}’ 15%
ration ration
Yellow corn 60.7 56.7
Wheat bran 4.0 4.0
Defatted rice bran 5.0 4.0
Soybean meal 15.0 5.0
Rapeseed meal — 15.0
Fish meal 10.0 10.0
Alfalfa meal 2.5 2.5
Calcium carbonate 1.4 1.4
Dicalcium phosphate 0.6 0.6
Sodium chloride 0.45 0.45
Trace mineral supplement2) 0.05 0.05
Vitamin AD supplementa) 0.05 0.05
Vitamin B supplement4> 0.15 0.15
Antibiotic supp]ements) 0.068 0.068
Coccidiostat 0.032 0.032
TDN (calculated) 67.8 64.9

1) Rapeseed meal.

2) See Nakaya.®

3) Contains vitamin A 30,000 1.U. and vitamin
Dy 6,000 1.U. per g. 12) '

4) See the Table 3 of Nakaya et al..

5) See the footnote 6 of Table 9.
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Table 13. Chemical composition of experimental rations (%)

Nitrogen

L1 Crude Crude Crude C
R ation ) Moisture . free N rude
protein fat extract fiber ash

Contrgl ration 11.6 21.4 3.9 51.6 4.5 7.0
Ordinary temperature

117 222 3.9 49.6 5.2 7.4
processed RSM, 15% ration
Low temperature processed 113 2 1.6 4.3 50.4 5.1 7.3

RSM, 15% ration

1) RSM : rapeseed meal.
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Table 14. Chemical composition, nitrogen solubility index and available lysine of rapeseed meals

R 4 : Moisture  Crude  Crude Nitrogen Cryde  Crude NstV ALY
apeseed mea protein fat e}fgéiect fiber ash
% % % % % % % g,/ 16gN
Ordinary temperature 10.3 34.3 2.0 39.0 7.9 6.5 125 3.4
processed RSM )
Low temperature
6.5 34.0 4.0 4 1.0 7.8 6.7 19.6 3.9

processed RSM

1) NSI: nitrogen solubility index [ (water soluble nitrogentotal nitrogen) X100 J.

2) AL : available lysine.
3) RSM : rapeseed meal.
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Table 15. Composition of experimental rations (%)

Control R SM, 1)15%
Ingredient . .

ration ration
Wheat 79.4 7 5.4
Soybean meal 11.0 —
Rapeseed meal — 15.0
Fish meal 4.0 4.0
Dried brewer's yeast 4.0 4.0
Calcium carbonate 0.75 0.75
Sodium chloride 0.75 0.75
Vitamin supplem entz) 0.1 0.1

1) Rapeseed meal.

2) Contains vitamin A palmitate 2,500 1.U., vi-
tamin D 200 [.U., vitamin B; nitrate 1 mg,
vitamin B, 1.5mg, r' tinic acid amide 10 mg,
vitamin Bg hydrochloride 1 mg, folic acid 0.5
mg, calcium pantothenate 5 mg, vitamin B,
1 pg, vitamin C 37.5 mg and vitamin E 1
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mg per g.
Table 16. Chemical composition of experimental rations (%)
o Crude Crude Nitrogen Crude Crude
Ration Moisture free
protein fat extract fiber ash
Control ration 12,1 16.0 1.7 6 3.4 2.5 4.3
Ordinary temperature
processed RSM, 15% 12.0 15.8 1.8 623 3.6 4.5
ration
Low temperature 119 15.9 2.1 6 1.9 3.7 45

processed RSM, 15%
ration

1) RSM : rapeseed meal.
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Fig.3. Growth curves of chicks fed each ration.

——Control ;
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Table 17. Effect of dietary treatments on weight gain, feed intake and feed efficiency

Dietary Weight gain Av. feed intake Feed efficiencyz)
treatment "’ (2) Ratio (g) Ratio (%) Ratio
Control 219+3° 100 521 100 420 100
Ordinary temperature
2056 93 524 100 39.1 93
processed RSM, 15%
Low temperature 182+8%7 83 477 91 38.1 90

processed RSM, 15%

1) RSM : rapeseed meal. 2) [Weight gain(g)feed intake(g)] x100.
4) % Significantly different from control at P<{0.01.

3) Meanz*standard error.

Table 18. Comparison of weight of thyroid and pancreas (fresh weight)
Dietary Thyroid (mg) Pancreas (g)
1)
treatment Abs. 2) Rel. 3) Abs. Rel.
4)

Control 15.8+0.4 6.24-0.2 1.114+0.07 0.4340.02
gg\l/}m%%emperature processed 3184127 F 1 3.0:1:0.8** 1.0 940.0 6 0.44£003
lli%‘;l\\]/[ tefg‘%erature processed 30.041.7° % 1344147 103004 0.4 6-£0.0 1

1) RSM : rapeseed meal. 2) Absolute weight. 3) Relative weight.
5) %% Significantly different from control at P<0.01.

4) Mean tstandard error.
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Table 19. Effect of dietary treatments on weight gain, feed intake and feed efficiency

Dietary Weight gain Av. feed intake Feed efficiency
treatment "’ (g) Ratio (g) Ratio (%) Ratio
Control 119+5%) 100 820+27 100 145401 100
Ordinary temperature 1062 89 7684 5 93 13.840.3 95
processed RSM, 15%
Low temperature 9642 80 74018 90 12.9:401%% 88

processed RSM, 15%

1), 2), 3) See the footnote 1,2 and 3 of Table 17.
4) %, %%Significantly different from control at P<005 and P<0.01, respectively.

Table 20. Comparison of weight of thyroid and pancreas (fresh weight)

Dietary Thyroid {mg) Pancreas (g)
treatmentl) Abs. 2 Rel. $) Abs. Rel.
Control 109+0.7% 6.4£0.3 2.0 32:0.2 4 120015
Ordinary temperature H% *H .
19.9-£1.9 1274+1.1 1.98-:0.30 1.2 6£0.19
processed RSM, 15%
Low temperature 24.6+£2.7F% 16,8218 %% 1.8020.15 1.2240.05

processed RSM, 15%

1) ~4) See the footnote 1~4 of Table 18.
5) %% See the footnote 5 of Table 18.
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Table 21. Some constituents and chromic oxide contents of basal and test rations (%)
. . Crude > i
Ration’ ) Moisture . Crude Chromic
protein fiber oxide
Basal ration 11.9 24.0 2.5 0.16
{ Basal+ordinary temperature 1.7 288 5.1 017
Test ration | processed RSM
l Basal+low temperature 111 278 5.0 017

processed RSM

1) RSM : rapeseed meal ; test ration consists of 70% basal ration and 30% rapeseed meal.

AR B X CRBERICOWT, AR 23 A
&L e, &R~ & B b OTFEICHE > TH
LB % JHE L 7o

ER I

E 200 gD Wistar & v o & X O 6 %,
HERAX CREHE 02RIKSESL, WThd 1EHTD
R & — v CRMCIAE L1z,

e FOBALEL < 2IRERE O W THRREH O
ML % RO T, HEEBHOBENAOWLE LM L
Feo B2 2RIOR L EEAEIS CHESREEHEL, <
ORGEFE 7 0 LEBMDLLIVIERM3 0L EEAL
CHRBHEE &L, 2hHEWTFN30 3%DR{L7 =

Table 23.

Table 22. Composition of basal ration
Ingredient %
Wheat 782
Soybean meal 10.0
Fish meal 10.0
Calcium carbonate 0.8
Sodium chloride 0.8
Vitamin supplementl) 0.2

1) See the footnote 2 of Table 15.

AERMBA Lks Ch bOFKRETE & L Ui B
DOMTFEREE 2 3RCART EFY Thote %k, B
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Chemical composition and chromic oxide contents of basal and test rations (%)

Rationl) Moisture

Crude

protein fat

Crude Nitrogen Crude Crude Organic Chromic

free . .
extract fiber ash matter oxide

Basal ration 12.0
Basal+ordinary 11.4
temperature processed

. . RSM

Test ration Basal+low
temperature processed 113
RSM

182 2.0 59.2 2.6 6.0 820 0.27
228 2.0 525 5.1 6.2 824 0.28
227 2.5 523 5.1 6.1 8 2.6 0.27

1) RSM : rapeseed meal ; test ration consists of 70% basal ration and 30% rapeseed meal.
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Table 24. Some constituents and chromic oxide contents of excreta in chicks fed each ration (%)
.1 . H i
Group Ration!) Moisture Crudg C.rude Cb'romlc
protein  fiber oxide
fBa.Sal 11.8 6.0 9.7 0.68
Ordinary temperature processed ration
RSM ] Test 12.1 85 134 041
{ ration
Basal :
Low temperature processed )( ration 12.0 6.8 99 0.68
RSM ) o
, | Test 121 8.5 13.1 0.42
ration ;

1) See the footnote 1 of Table 21.

Table 25. Apparent digestibility of crude protein
and crude fiber in basal ration, test

ration and rapeseed meal (%)

Crude Crude
Item protein fiber
[ Ordinary temperature
» X 9.4.1 8.7
. processed RSM group
Basal ration )
| Low temperature 93.3 6.8
« processed RSM group ~ 7 )
[ Ordinary temperature
878 —
. | processed RSM
Test ration
. Low temperature $7.6 .
« processed RSM . )
[ Ordinary temperature 991 _
RSM ; processed RSM "
’; Low temperature 850 —
« processed RSM )

1) RSM : rapeseed meal.
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Table 26. Apparent digestibility of some nutrients in basal and test rations (%)
. . 1) Crude Nitrogen free Crude Organic
Group Ration™" =158 Crude fat = iract fiber matter
2)
: [ Basal 1412 83.740.3
Ordinary temperature pasal 760+03  738+06  883%08 301
processed RSM,
Test 673409 678404 823405 152%20 736205
. ration
Basal 3.02£0.5
Low temperature j Basal 76105  71skl0  882E06  281EL0 83
processed RSM T R
’ t ftf.St 701437 694403 804404 177423  73.3:%£L5
ration

1) See the footnote 1 of Table 23.
2) Mean=*standard error.
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Table 27. Apparent digestibility of some nutrients in rapeseed meals (%)
b Nitrogen free Organic
RSM v : . .
Crude protein  Crude fat extract Crude fiber matter
Ordinary temperature 5464232 49.9:43.3  563+18 0.6-535  40.3+13
processed RSM
Low temperature 61.0-£7.6 63.0£0.5%  443%15%% 167451 501439

processed RSM

1) RSM : rapeseed meal.

2) Meanz*standard error.

3) #,%% Significantly different from ordinary temperature processed - RSM at P<0.05 and P<0.01,

respectively.
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Summary

The present experiments using chicks and rats were conducted in order to obtain the fundamental
information about the influences of various processing conditions on the rapeseed 'meals, as an ingre-
dient in animal feeds, in the processing factories. Namely, in these experiments, the influences of these
different conditions on growth rate and thyroid weight of both animals or palatability and apparent di-
gestibility of rapeseed meals were investigated.

1. In the chicks were fed several rapeseed meals which were considered to be processed under
different thermal conditions, respectively, according to their nitrogen solubility index or color, the
relationship was not observed between the thyroid enlargement due to the feeding of above meals
and thermal processing conditions on those. It appeared that the meals resulting from higher tempe-

rature treatment during processing showed better palatability, lower and higher apparent digestibility on
crude protein and crude fiber than those resulting from lower temperature.

2. When chicks were fed rapeseed meal resulting from the customary toasting for purpose of co-
loring, their growth rate, feed intake and feed efficiency were almost uninfluenced. However, it was
found that the rate of thyroid enlargement tended to be decreased by above treatment.

3. The lower growth rate, less feed intake and lower feed efficiency were observed in both chicks
and rats which were fed meals resulting from lower temperature in compared with ordinary temperature
during processing. Although the differences in apparent digestibility between both meals were not evident,

thyroid weight was slightly greater in animals fed the former meal than in those fed the latter one.
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4. The overall results indicate that the processing treatment at least up to the rate of ordinary

thermal condition, for rapeseed meal as an ingredient in animal feeds, is required and such treatment

to rapesced meal is closely related with the palatability of that, furthermore, that the difference of thermal

condition within the respective range in the processing factories do not give any influence to the

antithyroid activity.
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