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CLASSIFICATION OF EXTRUSION EQUIPMENT ON THE BASIS OF THE
MOISTURE CONTENT OF THE FEED INGREDIENTS

Feature

Ingredient moisture
Source of input energy

Mechanical energy
Product drying

Product shape

Product density
Ingredients
Capacity

Capital cost (extruder.
boiler, and dryer/MT)

Maintenance costs

Operating costs

Low moisture

M<20%

Most energy input from
viscous dissipation of
metchanlcal energy in-
pu

0.10 kW-hr/kg

Minimal requirement;
product cooling results
I 6% moisture loss

Minimal number of
shapes available be-
yond h|ghlel expanded
pieces or flakes

Low density expanded
product

Low moisture cereals
and/or oil seeds

Lower range, .1—0K
MT/ltr

Low to high.

60,000— 350,000/
M
High, SI.UO/MT

Variable

Intermediate moisture

28%>M>20%

About half of energy in-
put comes from viscous
dissipation of mechani-
cal energy input, other
half comes from steam
injection or heat trans-
fer

0.04 KW-hr/kg

Some product drying re-
quired to remove mois-
ture in excess of 12% in
finished product

Many product shapes
available

Moderate density
Few limitations

Moderate range,

0 2—3.6 MT/ltr
Moderate,
SS0.0IX)—S300.000/MT
Moderate,
050—%.60/MT
Variable

High moisture

M > 28%

Majority of energy
comes from steam in-
jection and heat trans-
fer with very little en-
ergy coming from
conversion of mechan-
ical enwy(]to heat

<0.02 kW-hr/kg

Extensive product
drying is required to
reduce finished prod-
uct moisture

Maximum flexibility of

I Froduct shapes an
extures

Réilnge of density possi-
e
Few limitations

Wide range, 0.4—10.0
MT/ltr

Highest capital cost.
$90.000—5270.000/
MT

Low to moderate,
S0.40—S0.50/MT

Variahle

From Harper, J. M., Low-Cosi Extrusion Cookers, Wilson, D.

rper, _ _ kel .-and Tribelhorn, R. E., Eds., Colorado
State University, Fort Collins, 1979. With permission.

2.1 (2)
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2.3 ?
#
(popcorn)
(potato chips)
) ’
1 5-8X ?
60-80% (4)

(4)
(full tat soy flour)
(defatted soy flour) t wheat gluten
15%
83% 16%
69%
28% ,



2.4 L
2.4.1
95%
2 2525 16,879,000
6,995,000
411,275,000
(4)

KL chemical
score 56~57  lysine lim iting amino acid (amylose)
17-30%

1
2.4.2
1% (amylopectin)

swelling power

crystalline region

amorphour region

crystalline region

(5)



2.2 Sl

105*
.6

2.2
105

2.4.3

63.23X 3.96X 1-47X

2.4.4

30-46X

12-29X

12-17

23-24
17-18
18-20
18
19.5

4.86X

26-.48X

methionine
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lysine
2.3
{
(saturated fatty acid) 15 %
palmitic stearic oleic 25% 1 linoleic 55%
linolenic 5%
(defatted soy flour) !
50% (soy protein concentrate)
0% (soy protein isolate)
90% (full fat soy flour)

(low fat soy flour)

trypsin
inhibitor hemagglutinin
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2 -3

2.3 ' ( ! 100
Protein (g /100 gm) 6.0 6-7 24.4 48.7
1so eueine 222 231 1060 1374
Leucine 444 489 1878 1797
Lysine 202 211 1628 1913
Methionine 72 88 131 260
Cystine 85 99 79 393
Phenylalanine 261 274 1116 1257
Tyros ine 128 137 456 809
Threonine 232 238 977 1356
Tryptophan 101 74 294 371
Valine 246 310 1497 1482
Chemical Score AIT 62 56 20 37
Limiting amino Lysine Ly ine -containing  S-containing

acid Met + Cys Met + Cys
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