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ABSTRACT

The apparent ileal protein and amino acid digestibility was determined in legume seeds by in vive
and /n vitro procedures. For both estimations 12 semisynthetic diets containing 3 varietes of faba
bean, 3 varietes of pea and 6 varietes of different lupin species were used. For in vivo determinations
cannulated pigs were used and iz vitre analyses were performed as described by Boisen and Fernan-
dez {1995). The relationship between in vitro predicted and in vivo values of protein digestibility was
close (r? = 0.90). The higest correlation between in vitro predicted and in vive values of amino acid
digestibility was found for cystine and methionine (r* = 0.94 and 0.89, respectively). The lower cor-
relation was obtain for lysine (r* = 0.76) and poor correlation for threonine (r* = 0.43). It was possi-
ble to predict with satisfactory precision the apparent ileal digestibility of protein, cystine and me-
thionine in legume seeds using in vitro technique.
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INTRODUCTION

Legume seeds are good source of protein in pig diets. However, legumes con-
tain also antinutritional factors (e.g., tannins, trypsin inhibitors), which have neg-
ative effect on digestive processes (Huisman, 1990). In recent years several diffe-
rent in vitro methods have been developed to estimate protein and amino acid
digestibility in pig feeds. The validation of these methods have been attempted by
relationship between in vifro and in vivo results {e.g., Graham et al., 1989; Babin-
szky et al., 1990; Cone and van der Poel., 1993; Boisen and Fernandez, 1995).

The purpose of the present study was to compare in vivo (apparent ileal digesti-
bility in pigs) and in vitro (predicted apparent ileal digestibility calculated from
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in vitro results) values of protein and amino acid (lysine, methionine, cystine and
threonine) digestibilities in faba bean, pea and lupin.

MATERIAL AND METHODS
Feeds

Twelve semisyntetic diets were used for the study: three diets with faba bean
(Alen, Kamir, Tibo), three diets with pea (Kwestor, Sol, Vatra) and six diets with
lupin (white: Bardo, Wat; yellow: Polonez, Radamez, Manru; narrowleaved: Emir).
Diets with faba been and pea contained legume seeds as a single source of protein.
Diets with lupin contained also casein, which protein accounted for 70.6 % of total
protein in diets with white lupin and 29.4 % of total protein in other diets. Protein
level in the diets ranged from 184 to 211 g kg'DM. Samples of diets used in trials
with pigs were stored deep-frozen until in vitro assays were performed.

Methods

The in vive digestibility trials were performed with pigs within a body weight
range from 30 to 60 kg as described by Buraczewska et al. (1999). The developed
by Boisen and Fernandez (1995) in vitro method was used for prediction digesti-
bility of protein and amino acids at the ileal [evel. The pre-caecal digestion was
simulated by two consecutive incubations corresponding to the digestion in the
stomach and in the small intestine: with pepsin at pH 2.0 for 6 h and with pancre-
atin at pH 6.8 for 18 h at 39°C. The predicted apparent ileal digestibility of protein
(pdN) and amino acids (pdAA) were calculated from in vitro values afier correc-
tion for endogenous losses of protein and amino acids using regression equations.
All in vitro data are mean values of two measurements made in different series.

RESULTS AND DISCUSSION

Calculated values of predicted apparent ileal digestibility of protein from in
vitro results (pdN) were higher than the corresponding in vivo values (dN) for faba
bean, pea and white lupin-casein mixtures. For yellow and narrowleaved lupin-
casein mixtures dN was higher than pdN (Table 1). As it is shown in Table 2, the
relationship between pdN and dN for all samples was close (r* = 0.90). Boisen and
Fernandez (1995) obtained poor correlation between pdN and dN (1? = 0.57) for
48 feed mixtures, but high (r* = 0.92) for 15 feedstuffs. Low relationship (r* = 0.23)
for 48 different feedstuffs and no linear relationship for 14 samples of pea (* = 0.04)
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TABLE 1
Apparent ileal digestibility values of protein and amino acids in legume seeds determined in vive (d)
and predicted (pd) with an in vitro method, %

Protein Lysine Methione Cystine Threonine
d pd d pd d pd d pd d pd
Faba bean
Alen 703 78.1 81.5 859 6l.0 79.1 563 761 66.4 75.8
Kamir 7.3 773 84.2 B5.1 648 783 559 744 685 753
Tibo 68.3 759 78.4 842 551 713 51.7 737 66.7 7133
Pea
Kwestor 719 783 81.9 865 619 813 553 774 62.4 766
Sol 70.7 781 794  86.6 548 8l1.6 54.8 777 59.6 767
Vatra 69.9 726 80.2 83.0 564 772 519 73.8 60.9 819
Lupin+tcasein
Bardo 86.4 B87.0 91.9 903 92.8 894 74.5 837 835 84.0
Wat 863 869 893 902 925 894 778 837 81.1 84.1
Polonez 85.1 B84.5 88.5 887 38.7 B87.0 83.0 846 78.5 79.7
Radamez 856 841 80.3 883 87.7 86.1 84.6 85.1 79.5 78.8
Manru 85.1 849 89.4 889 883 879 824 85.0 79.1 B0.5
Emir 874 852 93.0 89.1 929 87.1 78.5 833 842 817

between in vitro and in vivo data was found by Cone and van der Poel (1993) using
similar in vitro technique.

The closest linear relationship between predicted ir vitre and irn vivo estimated
values of amino acid digestibility (pdAA and dAA) was found for cystine and
methionine (r* = 0.94 and 0.89, respectively). The lower correlation was obtained
for lysine (? = 0.76) and poor correlation for threonine (r* = 0.43). For faba bean
and pea, all predicted in vitro results of lysine, methionine, cystine and threonine
digestibilities were higher than the in vivo values. In contrast, for lupin-casein
mixtures the in vitro and in vivo values were similar. Boisen and Fernandez (1995)

TABLE 2
The relationship between in vive (d) and predicted with in vitro method (pd) values of apparent ileal
digestibility of protein and amino acid in lcgume seeds

Equation r p<
Protein dN =-52.3+ 1.61 pdN 0.90 0.0001
Lysine dLys=-81.3 + 1.91 pdLys 0.76 0.001
Methionine ~ dMet = -198.4 + 3.27 pdMet 0.89 0.0001
Cystine dCys =-159.0 + 2.83 pdCys 0.94 0.0001

Threonine dThr =-65.5 + 1.75 pdThr 0.43 0.05
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found poor correlation for lysine, methionine and threonine (r? = 0.65, 0,55, 0.53,
respectively) and no linear correlation for cystine ( r* = 0.05) for 48 feed mixtures.

CONCLUSIONS

It seems possible to predict with satisfactory precision apparent ileal digestibi-
lity of protein, cystine and methionine in legume seeds using ir vitro technique.
However, the studies should be continued to improve in vifro method for better
estimation of amino acids avatlability from feedstuffs containing different antinu-
tritional factors.
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STRESZCZENIE

Strawnos$¢ in vive i in vitro bialka i aminokwasoéw nasion roslin stragczkowych w dietach dia
Swifh

Pozomag jelitowa strawnosé biatka 1 aminokwasdw w nasionach roglin straczkowych oznaczono
metoda in vive 1in vitro. Do badan uzyto 12 péisyntetycznych mieszanek, ktére zawieraly 3 odmiany
bobiku, 3 odmiany grochu i 6 odmian lubindw z dodatkiem kazeiny. Pozorna jelitowa strawno$é in
vivo biatka i aminokwas6w oznaczono na przetokowanych §winiach. Oznaczenia in vitro wykonano
wedlug metody Boisena i Fernandeza (1995). Korelacju pomigdzy oszacowana in vitro | oznaczong
in vivo pozorna jelitowa strawnoscia biatka byla wysoka (= 0.90). Wysoka korelacjg pomiedzy
przewidywang ir vitro 1 oznaczong in vive strawnodcia jelitowq aminokwasdw stwierdzono dla
cystyny i metioniny (odpowiednio r* = 0.94 i 0.89). Slabsza korelacjg uzyskano dla lizyny (r* = 0.76),
a najsiabsza dla treoniny (1 = 0.43). Badania sg kontynuowane w celu uzyskania metody in vitro,
ktora pozwolitaby na dokladnicjsze oszacowanic destgpnosci aminokwaséw z pasz zawierajgeych
rozne czynniki antyodzyweze.



