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EFFECT OF DEHULLING ON THE COOKING TIME AND PROTEIN QUALITY
OF THE HARD-TD-COON BLANS

Previous results in this subject zre as foliow-

ing: @a) A dry and & wet dehuiling process has been &

m

velopsd, giving &i-

"

m

milar yield of denulled beans (ses Figure 1); b) dehulling significantly
reduced cooking time s comperecd wilh bzans with sezdcceti: drv methoc geve
the best results as far as ths cooking time is concerned, d) denuliing pro-
cess also drastically decreased tannin content {as catechin eguivaients)
and increased protein quality and digestibility; d) an ascociaticn hes been
found beiween tannin content and protein digestibility (see Teble 1): &) in

summary i1 can bz concluded that the dehulling process decreasass cooking

0

time ang imoroves significanily proiein velue of b=zans.

Processinc Technology and Utilization of Denulied beans

From the results previously discussed, dehulied beeans hove technoio- -
gical and nuiritional characteristics which offer “interesiing pos csibilities
of uses in the preparation of difierent foud products. - One atractive

possibility is the preparation of precooked bean flour which can be Juriher

g

"\|

uziiized irn tne formulaiion o7 soups, fried beens, high zrotdin focds

inTanrs Tovc:.

Processes used for the Preparation .of precocked dehulied bean fisurs

were 2¢ followinc: extrusior-cookinc, zZimogphsric coohing, drum-aryinc

anc 1ozstirne Fo- =ne 2yTrucidr-c0oking Lrocest & zriay Cvop Cooler ex-
- - e = | - . - - - - gy o- v e 2 an 1 ] -.-
<—ruger, mosel z:14l ftrady, Divisicr o7 iLEving Lo, Erzizon, V.J vies Jsed,



= 124 o

A flow diagram and the conditionrs of operation for the four processes

used in the preparation of the d=zhulled and precooked bean flours are shown

in Figure 2.

Each one of the final products was analyzed for their nutritional

and functional properties. Table 2 shows the amount of selected nutrients
in the cooked flours as compared with the raw whole bean and dehulled flours.
Among the four cooked flours, extrusion-cooking seems to have the most Ta-
vorzble composition in terms of available lysine and antinutritional fac-
tﬁrs. Functional propertjes {(Table 3) in terms of water solubility index
(WS1) and percentags of dispersability also confirmed the benefitial effects
of the extrusion-cooking process over the others. Water absorption index
(WA1) showed vervy similar values. Bijological evaluation of protein quaiity
and sensory analysis of these cooked flours are now underway. Further stu-
dies on this subject will be related to the formulation of an infant food

based on soybean, corn and a bean flour selected from the above processes.



TABLE 13

TANNIN CONTENT AS CATECHIMN ENUIVALENTS (mg/g) AND, TRUE DIGESTIBILITY
IN WHOLE AND DEHULLED BEANS®

Dehulling Process Fresh Beans** Hardened Beans***
Tannin {mg/q) Diaestibility Tarnin (mg/q) Diqestibility

Dry Process 0.721 75.0 + 2.8 0.C0 75.0 + 2.7
Wet Process 0.13 83.5 + 1.7 0.78 76.6 + 2.4
With seed coat 8.56 69.0 + 3.3 5.33 7.9 + 2.6
Casein 94.1 + 0.6

*  Beans cooked at 16 1bs. pressure and 121°C for 25 minutes,

** Tamazulapa variety.

*%* National 1981.
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TABLE 2

NUTRITIONAL PROPERTIES OF BEAN FLOURS MADE FROM HARD-TO-COOK
BEANS DEHULLED AND PROCESSED BY DIFFERENT COOKING METHODS

RAl
Nutritional With i Drum Open
Characteristics hg1y  Dehulled Extrusion  pooing  Kettle lo@sted
Protein {g/100 g) 21.9 22.0 23.6 23.6 23.8 24.9 !
o
(o)}
Trypsin inhibitors I
(UTT/m1) 8.5 7.0 1.9 2.0 2.2 8.0
Hamaeglutinin
(activity) +8 +9 +4 +8 +4 +7
Available lysine
5.5 6.4 5.7 -4.6 4.9 6.0

(g/.16 g N)




TABLE 3

FUNCTIONAL PROPERTIES OF DEAN FLOURS MADE FROM HARD-TO-COOK
BEANS DEHULLED AND PROCESSED BY DIFFERENT COQKING METHODS

RAW BEANS COBKING PROCESS
Physical Properties Hith . o Drum Open .
Yy P hull Dehulled Extrusion Drying  Kettle Toasting

Water absorption -
index (WAIl) 2.90 2.49 4,35 5.72 3.51 2.64
Water solubility

index (WS]) 11.28 8.2¢& 14.83 11.51 2.83 10.96
% Jdisper<ability® 25.25 26,75 80,25 73,75 4.0 34.25

- LzLr -

* Stebility of a 10% suspension stirred for 5 minmdtes and then ailowed to
rad

1
eitie for 30 minutes in a graduated cyiinder c¢f 100 ml.
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SICURE 1

FLOW DIAGRAM OF DECORTICATION PROCESS

Beans

Drvy Process

Wet Process

A

Blanching 2°

v

Water Removal

Drying at 600C for 3 hrs.

Peeling (disk) 10’

Decorticated Grain

e — Seed coat

Pressure cooking for
difierent times

v

SIOLOGICAL
EVALUATION

J
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FIRURE 2

FLOW DIAGRAM AND CONDITIONS FOR THE PROCESSES USED FOR THE
PREPARATION -OF DEHULLED PRECOOKLID BEAN FLOURS

tmospheric Toasting . Drum-Drying Extrusion
cooking cooking
Dzhulling Dehulling Dehulling Denulling
|
< - v v
Cooking* Toasting* Grindirg Grinding
Cooking
liquor
v i Y -
Drying Grinding Moisten S0% Moisture
t= 24 hr. i conditioning
1= 60°C H= 15%
1
v !
v v v
Grinding Flour Drum-Drying* Extrusion
conking*
| ! !
Flour Grinding Grinding
v
Fiour T Flour}
I
* 1= 121%C * T= 130°C * 7= 143°C Cone opening= O 07
P= 15 psi. K= 13% v 2 rpm = 16%
t= 10 min. t= 15 min. P= 60 psi.



