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Table 1. Pepsin digestibility of uncooked and cooked cereals

% digestibility*

Cereal Uncooked Cooked Decreas.
Sorghum 80.8 56.3 24.5
Maize 83.4 79.3 4.1
Barley 93.2 80.2 13.0
Rice 91.1 82.1 9.1
Wheat 91.3 85.9 5.4

*Tripkicate determinations.

subtracted from total nitrogen, and the percentage of soluble
nitrogen was reported as in vitro protein digestibility.

RESULTS

Of the five cereals tested, sorghum had the lowest protein
digestibility, whether it was digested with pepsin in the
uncooked or cooked for.n (Table 1). In the uncooked group,
sorghum and maize were about 10% less digestible than
barley rice, or wheat. When cooked, however, only sorghum
exhibited the large decrease in digestibility (24.5%2). The fact
that cooked sorghun, protein digestibility was significantlyv
lower than that of the other cereals is in agreemen: with
findings of MacLean et al. (4) and Mertz et al. (11). The other
cereals, especially barley and rice, also showed some de.
crease in pepsin digestibility after cooking, though not nearly
to the degree of sorghum. In a previous study (6), we did not
observe a decrease in the digestibility of maize after cooking:
we attribute the decrease in the current study (4%) 19 the
mocdification of the pepsin assay—namely, stopping the
enzymatic ,eaction with alkali.

Treating sorghum with 2-mercaptoethanol resuited in hirge
increases in in vitro protein digestibility (Table 2). ‘Ihe
reducing agent affected both uncooked and cooked <o gkum
and resulted in increasing pepsin digestibility by 11.17% and
25.1%, respectively, when compared with sorghum that was
soaked or cooked in water alone. Preliminary work showed
that pepsin digestibility was maximally increased by treating
samples with 10 mM 2-mercaptoethanol solution for un-
cooked sorghum and 100 mM 2-mercaptoethanol for cooked
sorghum (Fig. 1). Therefore, 100 mM 2-mercaptocthano) wes

used to treat both uncooked and cooked samples. Addition of

higher concentrations of 2-mercaptoethanol (up to 200 mM)
showed no improvement nor inhibition in protein digestibil-
ity. Digestion with a mixture of trypsin and ¢ hymotrypsin in
the presence of 2-mercaptoethanol also resulted in much
higher digestibilities than for the untreated material (Table 2).
Trypsin/chymotrypsin digestibilities of the reduced prepari-
tions increased by 10.6% and 23.5%% for the uncooked and
cooked sorghum, respectively.

Other reducing agents also enhanced protein digestibility
of sorghum (Fig. 2). When sorghum was cooked in 100 mM
solutions of dithiothreitol, sodium bisulfite, or L-cysteine,
pepsin digestibilities increased by 27.3%, 25.0%, and 20.3% .

Table 2.  In vitro digestibility of sorghum soaked or cooked in
the presence of 2-mercaptoethanol

% digestibility*

Uncooked? Cooked?
Digest NT HSC,HOH NT  HSCH.
Pepsin 83.2 94.3 56.7 K18
Trypsin/chymotrypsin  62.4 73.0 59.4 82,0

*Tiplicate determinations.

"Uncooked flours were soaked either in water (NT) or a solution
containing 100 mM 2-mercaptoethano! for 12 hr prior to digestion.

Cooked gruels were prepared either in water (NT) or in a solution
conteining 100 mM 2-mercaptoethanol.
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FiG. 1. Pepsin digestibility ot sorghum with addition of different
amounts of 2-mercaptocthanol :

respectively, aver sorghum cooked in water alone. Dithio-
threitol was most effeciive. followed by bisulfite, 2-mercap-
toethanol, and 1-cystemne. inincreasing pepsin digestibility at
low concentrations. At 100 mM, however, tie effect of the
reducing agents on digestibility was nearly equal,

The addition of 2-mercaptocthanol increased the pepsin
digestibility of sorghum much more than it did the digestibil-
ity of the other cercals tested (Tuble 3). After the cereals were
treated with 2-mercaptoethanol and then soaked or cooked,
sorghum digestibility was comparable to that of the other
cereals. Addition of a4 reducing agent also increased the
digestibility of uncooked wnd cooked maize proteins, but to
a lesser extent than i sorghum, Other cereals (barley, rice,
or wheat, were vot appreciably affected by the presence of
2-mercaptocthanol

DISCUSSION

Sorghum proteins behaved ddferently from the proteins of
other cereals. Their digestibility was most negatively affected
by the cooking process and most enhanced by the addition of
reducing agents. Since the presence of a reducing agent
allows cooked sorghuni proteins to be more easily digested,
rearrangement or oxidative tormation of disulfide bonds
during the cooking process presuniably plays a part in
creating the less digesnble proteins in sorghum gruel. As it
has already been estabhished that the kafirin proteins become
less digestibte afier cookme (6, 13), it appears that the
formation of disalfide 1isbwos preferentially affects the
dipratibility of e ntirine
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FiG. 2. Effect of different 1educing agents on the pepsin digest-
ibility of cooked sorghnm
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