- 130 -

INCAP Publication I-151H

4.3 EXTRUSION COOKING: A PROCESS TO UTILIZE WHOLE
BEARS WITH THE HARD-TO-CO0K DEFECT.

I. ELIAS, L.F. DE LEON and R. BRESSANI

DIVISION OF AGRICULTURAL AND FOOD SCIENCES
INSTITUTE OF NUTRITION OF CENTRAL AMERICA AND PAHANMA (INCAP)
P.0. Box 1188, GUATEMALA

In: Bean Network. Proceedings of

the Third Workshop held in Termas

de Panimavida, Chile, 25-2f ,
November 1967.




- 131 -
EXTRUSIOR-COOKING: A PROCESS 10 UTILIZE WHOLE
ODEANS WITH THE HARD-TO-CO2K DEFEET

A summary of previous results obieined with

this ziternetive for the use of herdenec beans are described below.

T

The best procecsing conditione found for the exirusien cooking procecs,

2s fer 25 the functiona]l and nutritional propertiss ic concernsc,

are as fcllowino: moisture content 18%; particie size 20 mesh
feeding auger speed 16 rpm; cone cpening C.& mm; everags Teeding retie
500 kg/hr.

bY  Proiein Efficiency Ratio (PER) and protein dicestibiliiy were hicher
anc irypsin inhibitor zcitivity were lowsr for the extruoec bezns as

comperec wiih bsane cooked in the avitoclzve.

.
ner

'D

c) Kater absorption index and water solubility dindex werc 2150 ni
for the bzans processed by the extrusiocn-cooking meihod. £ sumiary

of these Tindings is shown in Table 1.

Processine Technoloqgy and Utilization of Extruascd t:zans

Harc-tc-cooi: bzent processec by the exirusion-cocking techpeicgy may
bz used in & wide range of food products, and as sucn, thz process can hs

transierred to local-food Andustries.. beczuse the exirvdac bzan Tiour

showed imorovec nuiritions]l and tecnnciocicel cheracierisiice, it czn be
usec in & Veriety C7 procucts tesed or peEnt wnich Ere ciriumEC in GuETEne-

le 2s well 2s ir ciner lenirel Lme-icer cournivier, ¢r :Tenc with Gihev

{ G

foods 10 impreve Tunctiore) provsriies end nuiritione: gquziity.



This last approach is nbw underway.,, by complementing common bean with
soybean protein using two processing iechnology: extrusion-cooking and
"drum-drying"”. In both cases the following common bean-sovbeean mixtures
were studied: 82/20, 70/30 and 60/40. For the extrusion-cooking techno-
logy, 8 flow diagram and processing concitions &re shown in Figure 1. Ex-
trusion conditions were as follows: Teeding auger spsed 16 rpm; moisture
content 18%; particle size 20 mesh; outlet temperature 140, 150 and 160°C
cone opening variable and was controlled by the selected temperature. Fi-
oure 2 shows the flow diagram and processing conditions used with the drum-
drying process. Conditions used were: drum velocity 3, 5 and 7 rpm; drum
temperatures 120°C (40 psi), 130°C (60 psi) and 140°C (80 psi). The final
products of each one of the processed used (extrusion and drum-drying)
under different processing conditions will be anzlyzed by their chemical,
nutritional and functional properties, in order to select those with the
best possibility to be transferred to local food industry. At present,
all the samples which includes the two processes with each one of the con-
ditions previously described has been prepared; chemical nutritional, func-

tional and sensory evaluation are now underway.
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TABLE ]

FUNCTIONAL AND NUTRITIONAL PROPERTIES OF HARDENED BEANS
PROCESSED BY EXTRUSION-COOKING, AS COMPARED WITH
BEANS COOKED IN THE AUTOCLAVE

Physiczl or nutritional HARD-TQ-CO0 BEANS
properties Cooked 1n the Extrusion
auroclave? cooking**
Trypsin inhibitors (UT1/ml) 5.00 2.16
Water absorption index 2.94 3.79
Water solubility index 10.61 19.11
Available lysine (g/16 a N) 8.87 5.87
Protein efficiency ratio (PZIR) 0.95 1.44
True digestibility 67.9 80.5

* Beans cooked in the autoclave at 121°C and 15 psi for 25 minutes.

** Moisture content 18%; particle size 20 mesh; feeding auger spped 26 rpm; —
cone opening 0.8 mm; average feeding rate 500 kg/hr.
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FIGURE 1

FLOW DIJAGRAM FOR THE PREPARATION OF A FRECOOKED FLOUR MADE OF
HARDENED BEANS AND SOYBEAN
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FIGURE 2

FLOW DIAGRAM FOR THE PREPARATION OF A PRECOOKED FLOUR MADE OF
HARDENED BEANS AND SOYBEAN
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