
REVISTA ESPAfiOLA DE FISIOLOGIA. 36. 89-92. 1950

Effect of Raw Legume Diets on Intestinal
Absorption of D-Galactose by Chick

B. Lasheras, J. Bolufer, M.* N. Cenarruzabeitia, M. Lluch and J. Larralde

Departamento de Fisiologia Animal
Universidad de Navarra

Pamplona (Spain)

(Received on April 2, 1979)

B. LASHERAS. J. BOLUFER, M.* N. CENARRUZABEITIA. M. LLUCH and J. LARRALDE.
Effect of Raw Legume Diets on Intestinal Absorption on D-Galactose by Chick.
Rev. esp. Fisiol., 36, 89-92. 1980.

The effect of four raw legume diets on the intestinal absorption of D-galactose
and oxygen consumption were studied in chick. Field beans (Vicia faba), soybeans
(Glycine sofa), bitter vetch (Vicia ervilia), and navy beans (Phaseolus vulgaris), were
used. The intestinal absorption was determined by both in vivo and in vitro techniques.

In vivo, only navy beans and soybeans inhibit intestinal transport of D-galactose.
while in vitro all the diets do. Oxygen consumption by intestinal rings increases in
chicks fed on bitter vetch diet.

Ingestion of raw legumes produces var
ied physiological effects, usually accom
panied by growth inhibition in animals.
Such effects have been attributed to fac
tors proper to these legumes, although
their exact mechanism of action is still
unknown (3, 8, 9). Due to the scant in
formation available at present on the in
fluence of legumes on intestinal absorp
tion, and to the fact that some of these
legumes are nutritionally important for
both humans and animals, this study on
the effect of diets containing raw field
beans (FB) (Vicia faba), raw soybeans
(SB) (Glycine soja), raw bitter vetch (BV)
(Vicia ervilia), and raw navy beans (NB)
(Phaseolus vulgaris), on the absorption of
D-galactose by the chick small intestine
has been done.

Materials and Methods

White Leghorn male chicks, 1 day old,
were divided into five equal groups and
housed in battery brooders with raised
wire floors. The control group was fed a
standard diet. The remaining four groups
were fed raw legume diets as the main
protein source. The composition of the
diets is given in table I.

Absorption experiments were conduct
ed on 15-35 day old chicks, subjected
to 24 h fast prior to the experiment and
anaesthetized with 12.5 % urethane. In
vivo experiments were carried out with
the Sols and Ponz technique (13), de
scribed in detail for chicks by Ruano
et al. (12). In vitro experiments were made
with the Crane and Mandelstam tech
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nique (2). The intestinal rings were incu
bated in Krebs-Henseleit (7) bicar
bonate buffer in a thermostatic bath at
39° C and were bubbled with carbogen
(95 % O2 and 5 % CO2) throughout the
entire incubation period. Sugar was deter
mined by the Somogyi (14) method. Oxy
gen consumption was measured by the
Warburg direct method in an oxygen at
mosphere at 80 oscillations/min and 3 cm
amplitude in each oscillation. In these
experiments Krebs-Henseleit phosphate
buffer was used.

Results and Discussion

Table II shows the results from the in
vivo absorption experiments. Four succes
sive absorption periods of 10 minute dura
tion were carried out on each chick. The
amount of galactose absorbed in each ani
mal during the four periods remained
constant in all the experimental groups;
it was significantly inhibited in the groups
fed on SB (43 %) and NB (50 %) diets.

Table I. Composition (%) of experimental
diets.

FB SB NB BV

FB meal 50 — __ -- -
SB meal — 50 — —
NB meal — — 30‘* —
BV meal — — — 30“
Maize meal 35 38 46 46
Fish meal 11 5 11 11
Barley meal 2 4 11 11
CaCO. 1 1 1 1
CaHPCh 0.5 0.5 0.5 0.5
NaCl 0.3 0.3 0.3 0.3
Supplement 0.2 0.2 0.2 0.2
Crude protein

(N X 6.25) (%) 21.1 22.3 22.7 20.7

• The supplement for 1 kg diet contained Vitamin A:
5250 IU: Vitamin D3: 520 IU; Riboflavin: 4 mg: Nicotinic
acid: 20 mg; Cu: 3 mg: Fe: 35 mg: Mg: 300 mg: Mm:
50 mg.

*• NS and BV could not be used at 50 % since at
this proportion they produced severe diarrheas and in
some cases death.

Fig. 1. Time-course oxygen uptake by in
testinal rings of chicks fed on different le

gume diets.

These results are comparable to those ob
tained in rat by Jaffe (4) and Jaffe et al.
(5) with navy beans, and Bello et al. (1)
with soybeans. D-galactose is actively
transported by the intestine. The intestinal
oxygen uptake of chicks fed on SB and
NB diets (fig. 1) did not decrease and
thus the inhibition of galactose absorp
tion in these chicks could hardly be a
result of an interference of these legumes
with the energetic process. It could be
due the effect of substances present in
these legumes which might either alter the
enterocyte membrane permeability or de
crease the affinity of the carrier system
for the sugar. Pope et al. (11) similarly
observed that the absorption of an amino
acid actively transported was inhibited in
rats fed on raw soyben. Kakade and
Evans (6) reached similar results with rats
fed on navy beans and considered the ac
tion on intestinal cells of hemaglutinines
contained in this legume as a possible
cause.

Table III gives the amounts of D-ga
lactose accumulated by intestinal rings of
chiks fed on these experimental diets. The
final concentration of galactose in the
intestinal tissue showed an inhibition of
43 % (NB), 20 % (FB), 23 % (BV) and
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Table II. Effect of raw legume diets on the intestinal absorption of galactose in vivo.
Absorption period, 10 min. Galactose concentration 2.77 mM. The results are expresed in
/anol sugar absorbed/cm intestine, and are accompanied ± SEM. In each animal four suc

cessive absorption periods were studied. Number of animals in brackets.

Diet
Absorption p'mol galactose/cm Intestine) Inhibition

%1st 2nd 3rd 4th

Control 0.28 ±0.005 0.29 ±0.005 0.28 ±0.004 0.28 ±0.004 (20)
FB 0.30 ±0.010 0.29 ±0.010 0.29 ±0.011 0.29 ±0.009 (18) n.s.
BV 0.24 ±0.012 0.25±0.012 0.24 ±0.012 0.25 ±0.013 (18) n.s.
SB 0.16±0.010 0.16±0.009 0.15±0.011 0.15±0.010 (19) 43
NB 0.13±0.012 0.14±0.011 0.13 ±0.009 0.14±0.010 (14) 50

38 % (SB). It was observed that legumes
FB and BV originated a decrease in ab
sorption in in vitro experiments but not
in in vivo experiments. The differences
observed in the results between in vivo
and in vitro techniques, coul be explained
by the fact that in in vivo condition the
experimental solution did not circulate in
the intestinal loop. The absence of circula
tion brings about a rapid fall in the con
centration of sugar, which masks the mi
nor inhibition (10).

Figure 1 shows oxygen uptake by in
testinal rings of chicks fed on the above
legume diets. Oxygen uptake increases in
animals fed on BV diet. This striking re
sult might be due to thinner intestine in

Table III. Effect of raw legume diets on the
galactose accumulation by intestinal rings of

chicks.
15-20 day-old animals were used. Incubation
for 10 min in 5 ml of medium containing 2 mM
galactose. The results are expressed as a final
concentration of galactose in tissue, [mM]p, and
as a //mol sugar transported/100 mg tissue, and

are accompanied ± SEM.

Diet [mMJp
tissue

/'mol galac
tose/100 mg

Inhibition

Control 8.51 ±0.21 0.68 ±0.02
FB 6.25±0.18 0.50 ±0.03 20
BV 6.62±0.15 0.53 ±0.02 23
SB 5.27±0.14 0.42 ±0.02 38
NB 4.87±0.16 0.39 ±0.02 43

these animals than those in the other
groups. If such is the case, the mucosal
layer, with higher metabolic activity, would
have more quantitative importance in oxy
gen consumption than the other layers of
the intestine. However, further exper
iments with just the mucosal layer are
necessary to check this hypothesis.

Resumen

Se ha estudiado el efecto de dietas cuya prin
cipal fuente proteica es una leguminosa, habas
(Vicia faba), soja (Glycine soja), yeros (Vicia
esvilia) y judias (Phaseolus vulgaris), sobre la
absorcion intestinal in vivo e in vitro de D-ga-
lactosa en polio.

Las dietas con soja o judias producen inhibi-
ci6n en la absorcion intestinal de D-galactosa
in vivo e in vitro, mientras que si contienen
habas o yeros unicamente producen inhibition
en los experimentos in vitro. El consume de
oxigeno por anillos intestinales aumenta tinica-
mente en los polios alimentados con yeros.

References

1. Bello, J., Castellot, J. A. and Larral-
de, J.: Rev. Nutr. Animal, 7, 215-226, 1969.

2. Crane, R. K. and Mandelstam, P.: Bio
chim. Biophys. Acta, 45, 460-476, 1960.

3. Evans, R. J., Pusztai, A., Watt, W. B.
and Bauer, D. H.: Biochim. Biophys. Acta,
303, 175-184, 1973.

4. Jaffe, W. G.: Arzneimittel Forsch., 10,
1012-1020, 1960.



92 B. LASHERAS, J. BOLUFER, M.n N. CENARRUZABEITIA, M. LLUCH AND J. LARRALDE

5. Jaffe, W. G. and Camejo, G.: Acta Cient.
Venezolana, 12, 59-63, 1961.

6. Kakade, M. L. and Evans, R. J.: J. Agr.
Food Chem., 13, 450-452, 1965.

7. Krebs, H. A. and Henseleit, K.: Hoppe-
Seylcrs’s Z. Physiol. Chem., 210, 33-66,
1932.

8. Liener. I. E.: In «Toxic Constituents of
Plant Foodstuffs» (I. E. Liener, ed.). Aca
demic Press, New York, 1969, p. 430.

9. Marquardt, R. R.. Ward, A. T., Camp

bell, LI. D. and Cansfield, P. E.: J. Nutr.,
107, 1313-1324, 1977.

10. Ponz, F., Ilundain, A. and Lluch, M.:
Rev. esp. Fisiol., 35, 97-104, 1979.

11. Pope, H. O., Patten, J. R. and Lawrence,
A. L.: Br. J. Nutr., 33, 117-125, 1975.

12. Ruano, M. J., Lluch, M. and Larralde, J.:
Rev. esp. Fisiol., 30, 283-287, 1974.

13. Sols, A. and Ponz, F.: Rev esp. Fisiol.,
3, 207-211, 1947.

14. Somogyi, M.: J. Biol. Chem., 195, 18-24,


