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ABSTRACT

The studies were carried on 24 pigs divided into 4 groups: control and 3 experimental. The pigs
were fed for 8§ weeks the diets: basic diet (control group) and supplemented with 10% raw grass pea
seeds (group 11) or with 10% raw grass peas seeds plus methionine {(group [I1} and supplemented
with 20% extruded grass pea seeds and methionine (group V).

The protein content in the pancreas did not differ significanty between mean valeus for control and
experimental groups. In the control group the protein content in pancreas amounted 755.00 + 52.7
mg/ml, while in the three experimental groups 691.27 = 2555, 715.83 = 5484 and 763.33 + 50.62
mg/ml, respectively. Proteolytic activity of the pancreatic homaogenates was significantly lower in
both experimental groups (11 and 111) of pigs fed on diets with 10% raw grass pea seeds. There were
no significant differences between the pigs from group I'V and control.

Tryspin activity of pancreatic homogenates from pigs of the groups IT and IIT was significantly
lower than in control pigs and pigs from group [V.
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INTRODUCTION

Certain legume seeds are rich in protein and could be utilized as important feed
ingredients for animals diets. One of the leguminous plants with a high yield is
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Lathyrus sativus L. (Kerney, 1995). The seeds of Lathvrus sativus are a good source
of protein (24-32 %), however they are deficient in tryptophan and methionine
compared to soyabean (Grela, 1994; Lambein, 1997},

The utilization of grass pea seeds as a feed crop has been limited partly due to
their content of antinutritional substances, mainly proteases inhibitors (Roy et al.,
1975; Weder, 1981; Rotter et al., 1991). In order to eliminate these substances the
grass pea seeds can be toasted, autoclaved, boiled in water or extruded (Liener,
1983; Rotter, 1990).

The purpose of this work was to evaluate the influence of raw and extruded tlat
pea seeds supplemented to the diet on the activity of pancreatic enzymes in pigs.

MATERIAL AND METHODS

The studies were conducted on 24 pigs divided at random into | control and
3 experimental groups. The pigs were fed for 8 weeks with the mixtures prepared
according to NRC (PT-1). The pigs of the first group (I) were fed an unsupple-
mented control diet (Table 1). The pigs of the second group (II) were fed on a
similar diet plus 10% raw grass pea seeds, and of the third group (111} on a similar
dict plus 10% of raw grass pca seeds additionally supplemented with methionine
(Table 1). The pigs of the fourth group (IV) received a diet containing 20% of
extruded grass pea seeds plus methionine (Table 1). During the experiment all pigs
were allowed free access to water. At the end of the feeding stage of the study the
pigs were slaughtered and samples of the pancreatic glands were frozen (-20°C)
for further analysis.

TABLE 1

Diet composition

Centrol group Groups
Components, % {standard diet) 11 I v
Wheat 30.0 30.0 30.0 300
Barley 51.0 47.0 46.9 429
Extracted soyabean meal 13.0 7.0 7.0 -
Meat-bone meal 4.0 4.0 4.0 5.0
Limestone 0.9 0.9 0.9 0.9
Raw grass pea seeds - 10.0 10.0 -
Extruded grass pea sccds - - - 20.0
Methionine - - 0.1 0.1
Ekomix PT-lsuper 0.95 0.95 0.95 0.95
Lysine 0.15 0.15 0.15 0.15

Total 100.0 100.0 100.0 100.0
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Homogenates of pancreatic tissue were analyzed for total protein using the
Bradford method (1976). Protcolytic activity was determined spectrophotometri-
cally using casein as substrate. One unit of proteolytic activity was defined as the
amount of enzyme that hydrolyzed 1mg of casein / 20 min incubation /mg protein.
The trypsin activity was measured using a micromodification of the original method
of Erlanger et al. (1961), consisting in longer timc of incubation. The trypsin
activity was expressed as units (U) and defined as the amount of enzyme that
hydrolyzed 1 umol of substrate (N-Benzoyl-L-Arginine-4-Nitroanilide Hydrochlo-
ride) /15 min/ mg of protein. The amylolytic activity was determined by the me-
thod described by O'Sullivan (1992). The activity of amylase was expressed as
units (U) and calculated in umol of maltose released from starch solution.

The results were statistically analysed using Students t-test.

RESULTS AND DISCUSSION

There were no significant differences in the protein content of the pancreatic
homogenates between the control and any of the experimental groups. In the con-
trol group the protein content amounted to 755.00 £ 52.7 mg/ml, while it was
691.27 £ 25.55, 715.83 = 54.84 and 763.33 + 50.62 in the three experimental
groups, respectively (Table 2).

The proteolytic activity of the pancreatic homogenates was, however, signifi-
cantly lower in both groups (Il and I} of pigs fed on the diet supplemented
with raw grass pea seeds than in the control (Table 2). In contrast, therc was no
diffcrence between the pigs of control group | and the pigs of group [V fed on
extruded grass pea seeds.

Similarly, the trypsin activity of pancreatic homogenates from pigs of group I1
and 11T were significantly lower than those of control group I or experimental
group IV (Table 2). There were no differences in amylolytic activity of the pancreatic
homogcnates between any of the groups (Table 2).

TABLE 2
Protein content and enzyme activity in pancreatic homogenates
Groups
| 11 II1 v
Protein, mg/ml 755002527 691.67+£2555  T15.83£54.84 763.33£50.62
Proteolytic activity, U/mg protein 3.27+0.45 1.62%+(.53 1.77%+0.24 435+ 0.44
Trypsin activity, U/mg protein 043+ 1.8 223%%+£ (023 2.55%*+0.14 7.44+ 0.93

Amylase activity, imol/mg protein  394,1+ 49.3 487.6+ 28,7 316,8+£31.86 4508+ 41.72

* = P<0.05, experimental vs. control
*¥¥= p<(.0], experimental vs. control
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The results obtained indicate that dietary supplementation of grass pea seed has
an inhibitory influence on pancreatic enzymatic activity in pigs. The most evident
inhibitory influence, on proteolytic and tryptic activity was observed in the pigs of
groups Il and III, which were fed on a diet supplemented with 10% of raw grass
pea seeds. These results indicate the presence of antinutritional substances (fac-
tors) directed selectively at the proteolytic enzymes of the pancreas. Evidence for
such an explanation was given by the results obtained from the pigs of the IV
group , which were fed on the diet supplemented with extruded grass pea seeds as
well as by the lack of influence of the grass pea seeds (antinutritional substances)
on amylolytic activity. This is in agreement with separate and nonparallel pancre-
atic cnzyme synthesis and secretion.

CONCLUSIONS

Dietary supplementation with grass pea seeds for § weeks inhibits proteclytic
and tryptic activity of the pancreas in finishing pigs.

Extrusion of grass pea seeds eliminates these inhibitory effects on pancreatic
proteolytic and tryptic activity.

Dietary supplementation for § weeks of raw or extruded grass pea seeds has no
influence on pancreatic amylase activity.
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