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ABSTRACT

Rapesced and pea were extruded following different conditions of temperature,

stcam injection, and specifical mechanical cnergy. Metabolizable Encrgy (ME) measured on

rooster was inproved from 10 to 20% by the treatment, on account of better digestibility of

starch and lipids. Dry cxtrusion tended to alter protein utilization. No difference could be

obscrved on growth performances of chickens.

INTRODUCTION

Incorporation of whole rapeseed brings about an increase of energy level of broiler

chicken food, but the high fat level of whole seeds (40-50% of dry matter) leads to technologi-

cal difficultics (crushing, pellets quality, etc...). Extrusion combines mechanical and thermic

treatment, and leads to changes of cellular structure and molecular modifications of raw

materials. Since 1989, CETIOM and INRA have carricd out studics on cffects of extrusion on

nutritional values of whole rapesced mixed with pea (source of starch).

EXPERIMENTAL

Extrusion

Temperature (°C), Specific Mecanical Energy (SME W/h/kg) and vapor

injection level (% of raw material weight) can be measured and recorded by sensor

cquipment placed on the extrusion installation. Four moist treatments have been

conducted, combining two levels of steam injection (5 and 10%) and two Ievels of
SME (30 and 60 W/h/kg) on a 50%/50% rapesced/pea mixture (cxtrusions n°1 to 4).
For trecatment n°S, dry extrusion at 160°C, of a 50/50 moistencd

rapesced/pea mixture was tested : moistening allows a higher extrusion flow rate. Dry

extrusion has been conducted at 110, 130 and 150°C, on a 50/50 rapesecd/pea mixture

(extrusion n® 8, 7, 6 respectively). Extrusion of a 30/70 rapeseed/pea mixture has been

conducted at 136°C (n°9).
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Technological parameters recorded during extrusion are presented in table
1 : we note that when the same level of mechanical energy is transmitted 1o products,
steam injection leads to higher temperature levels.

Table 1 : extrusion parameters

oC % Energy (Whikg) |
Pea/Rape | Temp | Steam SME | Steam | Total
1 50/50 168 9 61 69 129
2 50/50 155 4 61 35 96
3 50/50 144 10 31 76 107
4 50/50 125 S 30 39 70
5 50/50 158 | Moistened] 101 0 101
6 50/50 152 0 81 0 81
7 50/50 132 0 65 0 65
8 S0/50 113 0 57 0 57
9 70/30 132 0 61 0 61

Digestibility estimations :

Digestibility mcasurements of energy, nitrogen, lipids, starch are conducted
on 8 adult roosters for cach diet, placed in individual cages, feeding ad-libitum.
Experimental dicts contains 30% of one of the tested products : crude rapeseed, crude
pea, crude 50/50 rapeseed/pea mixture, and extrusion treatment n°l to 9. First, rooster
receive the dicts during a three days adaptation period. The experimental period lasts 4
days : 24 hours fasting, two days receiving cxperimental diets, and then 24 hours
tasting again. Excreta arc collected during the last three days of experimental period.
Diets and excrelas are analysed for crudc energy, total protein, starch and fal contents.

RESULTS AND DISCUSSION :

Chemical composition and nutritional valucs of products are reported in table 2 :
Table 2 : Chemical composition and nutritional values of products

[ | DM | Fats | Prot| Ash| GLS | ME | Digestibility (%) of
| % |9% DM|% DM)|% DM|umol/g|kcaligDM Prot | Starch| Fats
Rapel 92.4 | 452 (220 | 26 | 1563 | 3930 | 74 672
Pea |875| 19 |21.8] 49 " | 2926 | 838 | 86.6 | 87.4
0 91 (219 212] | | as08c|77.9ab| 90.2 | 84.0
1 1919|230 22439 | 54 | 4262a |77.3abc
2 920230122438 | 7.1 |4085b|77.2abc| . .
3 905 241|224 |37 | 67 |4197ab|77.5abc| 96.5 | 925
4 | 911|237 227136 | 7.3 | 4100b|(728d?) 93.7 | 92.5
5 |91.4 227 226 37 | 58 |4181ab|780ab| 96.8 | 92.1 |
6 |951 /243|215 36 | 7.2 |4206ab| 75.8bc| . .
7 |943 24421137 . | ac86a | 75.80c | 94.7 | 94.8
8 |938 24021737 | 4147ab[ 74.8¢d
9 (940154 (21335 _ | 3888c| 788a
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Metabolizable enrgy (ME) of crude rapeseed is 3930kcal/kgDM, which is
about 500kcal less than previous reported values (Lessire M., INRA, unpublished).
Several factors can produce variability of ME estimation : grinding technology, effect
of fat level in diet... Low lipid digestibility of crude rapeseed here (67%) may result
from a weak grinding technology, leading to a low level of cellular change of the seed.

Extrusion improves digestibility of fat from 50/50 rape/pea mixture from 8
to 11 points. With a Crude Energy level of 9550kcal/kgDM of vegetable oil, this
difference of digestibility between products can explain 170 to 230kcal/kgDM of ME.
Starch digestibility of pea is also improved by extrusion from 4 to 6 points (gelification
of starch), which account for 40 to 70kcal/kgDM of amelioration of ME of the 50/50
mixture (Crude Energy of starch : 4200kcal/kgDM).

Dry extrusion significantly improves ME (+400kcal/kgDM). Temperature
has no significant effect, but a level of 130°C seems to be optimum. Nitrogen digestibi-
lity is reduced from 2 to 3 points by dry extrusion.

High level of steam injection improves ME from 200kcal/kgDM, whatever
the level of mechanical energy (SME : 30 or 60W/h/kg) : treatment I vs 2 and 3 vs 4.
For 10% vapor injection and temperature of 144 to 168°C, ME of the mixture is as good
as those of dry extruded products (4200 to 4290kcal/kgDM). Digestibility of proteins is
not altered by vapor treatment 1 to 4, compared with the control diet (treatment 0).
Vapor injection at a given temperature leads to higher extrusion flow rate, and
correlatively to lower mechanical energy transmitted to products : this may explain
protection effect on the protein fraction.

CONCLUSION :

Moderate dry extrusion (temperature around 130°C) leads to correct structural
and chemical modifications of raw materials, and good nutriment digestibility. Vapor
injection during extrusion leads to better flow rate, and has a protection effect on
protein fraction. Growth tests made subsequently on broiler chicken have not
confirmed positive effects of extrusion on growth performance and diet efficiency.
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