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Determination of the Nutritive Value of Unheated vs. Heat 

Processed Grass Pea Seed in Ruminants 

A. Riasi1∗, M. Golizadeh2, M. H. Fathi2, N. Asadzadeh3, and A. Taghizadeh4 

ABSTRACT 

Samples of grass pea seed (Lathyrus sativus) were prepared and analyzed for some 

chemical composition and as well for their anti-nutritional factors. The rumen 

degradability coefficients and post ruminal digestibility of dry matter and crude protein 

of unheated vs. oven heated samples were determined, employing in situ and in vitro 

techniques. Results indicated that grass pea seed contained a considerable level of crude 

protein (36%). The process of heating reduced (P< 0.05) tannins and Oxalyl 

DiAminoPropanoic acid (ODAP) content in grass pea seeds. Heat processing, especially 3 

hours of heating, increased (P< 0.05) the slowly degradable fractions of the seed. Ruminal 

disappearance of DM and CP occurred at a lower rate (P< 0.05) for the heated grass pea 

seed than for the unheated seed. Heat processing did not affect the production of some 

such nutritional parameters (estimated through gas production method) as DOM, ME, 

NEL, SCFA and MP production (P> 0.05). It was concluded that grass pea seed was of a 

substantial potential as a protein source in ruminant nutrition with its heat processing 

resulting in positive effects on its DM and CP digestibility.  
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INTRODUCTION 

The rapidly growing demand for livestock 
products in Iran and a parallel increase in the 
need for raising domestic animals have 
drawn the attentions towards new feed 
resources. Grass pea (Lathyrus sativus) is a 
plant that typically grows in tropical and 
subtropical regions. This plant is very well 
adapted to adverse climatic conditions 
requiring very little management for its 
production. Grass pea seed is a major source 
of protein for large sections of the 
population in Asia and Africa (Campbell, 
1997; Hanbury et al., 2000). Recently, 
ICARDA has developed new grass pea lines 

with the objective of improving its yield 
potential as well as adaptability. In a study, 
Ahmadi et al. (2012) who tested some 14 
genotypes of grass pea, reported that grain 
yield ranged from 0.41 to 2.23 t ha-1 in 
different regions in Iran. 

The seed contains a relatively high level of 
protein (19–32.5% of DM), with adequate 
concentrations of most macro and micro 
elements as well as amino acids, particularly 
lysine. It is low in fat (1.6%) but its starch 
content (41.2%) supplies abundant energy 
(Low et al., 1990; Hanbury et al., 2000; 
Trombetta et al., 2006). Like the other 
legume seeds, it contains such anti-
nutritional elements as tannins, lectins, 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

07
3.

20
14

.1
6.

3.
4.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

st
.m

od
ar

es
.a

c.
ir

 o
n 

20
23

-0
5-

23
 ]

 

                             1 / 10

https://dorl.net/dor/20.1001.1.16807073.2014.16.3.4.2
https://jast.modares.ac.ir/article-23-1331-en.html


  _________________________________________________________________________ Riasi et al. 

528 

Table 1. Ingredients of Total Mixed Ration (TMR) (DM basis). 

Ingredients % of ration Ingredients % of ration 

Alfalfa hay 
Corn silage 
Wheat straw 
Barley grain 
Corn grain 
Soybean meal 

37.52 
11.21 
18.76 
8.76 
4.40 
2.19 

Cottonseed meal 
Wheat bran 
Beet molasses 
Calcium carbonate 
Mineral and vitamin premixa 
Salt 

4.423 
9.532 
0.931 
0.326 
0.311 
1.637 

a Composition of mineral and vitamin premix: Ca= 140 g kg-1; P= 70 g kg-1; Mg= 20 g kg-1; Fe= 2.4 g 
kg-1; Na= 70 g kg-1; Cu= 0.3 g kg-1; Mn= 2.6 g kg-1; Zn= 2.4 g kg-1; Co= 0.1 g kg-1; I= 0.1 g kg-1; Se= 
0.01 g kg-1; Vitamin A= 400,000 IU kg-1; Vitamin D= 100,000 IU kg-1, Vitamin E= 100 IU kg-1. 

 

phytate and oligosaccharides. It also 
contains a non-protein amino acid, ODAP 
(ß-n-Oxalyl- L-α,ß-DiAminoPropanoic acid) 
(Hanbury et al., 2000; Trombetta et al., 
2006). It is reported that grass pea seed 
contains 0.22-7.2 g kg-1 of ODAP (Campble, 
1997) and there are some different 
processing methods that can reduce its 
ODAP content (Tadelle et al., 2003). 
Among different legume seeds, it appears 
that grass pea seed contains a relatively high 
soluble, and rapidly degradable CP 
(Gonzalez and Andres, 2003). 

To the best of our knowledge there is only 
limited data regarding the chemical 
composition and nutritive value of Iranian 
grass pea seed. The objective of this 
experiment was to study the chemical 
composition, rumen degradability 
parameters and post-ruminal digestibility of 
unheated vs. heated grass pea seed through 
in situ and in vitro methods. 

MATERIALS AND METHODS 

Grass pea seeds were obtained from local 
market, Birjand, Iran. The climate in Birjand 
is classified as dry arid with average annual 
rainfall of 169.4 mm and maximum annual 
temperature of 40°C. After removing dust 
and foreign materials, the pea samples were 
divided to four parts. The first portion was 
used as an unheated sample and the rest 
heated on a baking oven (Memmert, 
UFE700, Germany). A thin layer of each 
sample was spread on the flat plates of an 
oven for heat processing at 120°C for 1, 2 

and 3 hours, intervals. The different times 
selected were to study the time needed for 
heat processing or roasting of grass pea 
seed.  

Chemical Composition 

The samples were milled, then passed 
through a 1 mm sieve before chemical 
analysis. Dry Matter (DM) was determined 
by drying the samples at 105°C overnight 
(12 hours). Nitrogen content was determined 
through Kjeldahl method (Kjeldahl method, 
Kjeltec 2300 Autoanalyzer, Foss Tecator 
AB, Hogans, Sweden), while the other 
contents assessed according to the following 
instructions: Neutral Detergent and Acid 
Detergent Fibers ([aNDF and ADF], 
Editorial 2005), ether extract ([AOAC 
2000], ID 920.39), ash ([AOAC 2000], ID 
942.05), NFC (calculated, NRC 2001), Ca, 
Fe, and Mg ([AOAC 2000], ID 968.08), P 
([AOAC 2000], ID 965.17), Na and K 
([AOAC 2000], ID 956.01) and Cl ([AOAC 
2000], ID 943.01). Total and condensed 
tannin (Khazaal et al., 1996) ODAP 
(Hussain et al. 1994) contents of the 
unheated vs. heated grass pea seeds were 
also determined. 

In situ Ruminal Degradability of DM 

and CP 

Three Holstein heifers with ruminal fistula 
made of soft plastic attached to, were made 
use of as experimental specimens. They 
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were individually housed in a standard 
concrete floored pen. Table 1 shows the 
ingredient composition of the Mixed Ration 
(TMR) offered to the heifers in two equal 
feedings at 08:00 and 16:00 hours. The 
forage to concentrate ratio was 67.39:32.51. 
The unheated vs. processed samples (1.5 g 
DM) were weighed into 6×10 cm polyester 
bags (45 µ pore size), 8 bags being prepared 
for each sample and each incubation time. 
Ruminal incubation times were 2, 4, 8, 16, 
24 and 48 hours. All bags were inserted at 
the same time, just before the morning 
feeding (i.e., 08:00 and 16:00 hours). Bags 
representing 2 and 4 hours were soaked in 
water (39°C for 15 minutes), before 
incubation. At the end of each incubation 
period, bags were rinsed with cold tap water 
until the rinsing water became clear. Zero 
time disappearance was obtained by washing 
the un-incubated bags in a similar way. All 
washed bags were dried in a forced-air oven 
at 65°C for 48 hours. Disappearance of DM 
and CP at each incubation time was 
estimated from the proportion remaining 
after incubation in the rumen. The N 
concentration of sample residues was 
determined through Kjeldahl method 
([AOAC 2000], ID 976.06H). 

Ruminal, Post-ruminal and Total Tract 

DM and CP Digestibility  

Ruminal DM and CP disappearance was 
determined following the incubation of the 
samples in the rumen. For this purpose and 
as mentioned before the samples (eight bags 
for each sample) were suspended in the 
rumen of the three Holstein heifers. The 
bags were removed from the rumen 12 hours 
after incubation. Nitrogen (N) concentration 
of pre-incubated and incubated samples was 
determined through Kjeldahl method. 
Following ruminal incubation, the Daisy II 
incubator procedure including pepsin and 
pancreatin digestions were employed to 
evaluate the post-ruminal disappearance of 
ruminally undigested DM and CP (Gargallo 
et al., 2006). Total tract of DM and CP 

disappearance was estimated based uponthe 
ruminal and post-ruminal DM and CP 
disappearance (Gargallo et al., 2006).  

In vitro Gas Production 

Two ruminally fistulated rams, used as 
rumen fluid donor, were fed at 8:00 and 
17:00 hours daily a diet of alfalfa hay and 
whole barley (60:40, DM basis) at calculated 
maintenance energy requirements. Rumen 
fluid was collected before the morning 
feeding and strained trough four layers of 
cheesecloth into a pre-warmed Thermos 
flask. The samples were incubated in vitro 

with the rumen fluid in calibrated glass 
syringes following the procedures of Menke 
et al. (1979). Approximately 200 mg 
samples of each substrate were weighed into 
100 ml calibrated glass syringes and 
incubated in a water bath at 39°C with 10 ml 
of strained rumen fluid along with 20 ml of 
McDougall medium to determine the 
volume of Gas Production (GP) at 24 hours 
post-incubation. Each sample was incubated 
triplicate in two series and in different weeks 
of time. Total gas values were corrected for 
blank incubation. 

Calculations and Statistical Analysis 

Degradation of DM and CP was calculated 
using the equation of Ørskov and McDonald 
(1979) as: P= a+b(1−e−ct), where P is the 
disappearance rate at time t, a the rapidly 
degradable DM or CP fraction, b the slowly 
degradable DM or CP fraction in the rumen, 
c the rate constant of degradation of b, and t 
representing the time of incubation. 
Effective Degradabilities of DM (EDDM) 
and CP (EDCP) were estimated, using the 
equation of Ørskov and McDonald (1979) 
as: EDDM or EDCP= a+[b×c/(c + k)], 
where k is the fractional outflow rate from 
the rumen (per hour) while a, b, and c as 
described above. The k values used to 
calculate EDDM and EDCP were 0.04, 0.05, 
and 0.06 h-1 (Ørskov, 1979).  
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Table 2. Chemical composition (DM basis) of unheated vs. heated grass pea seed (n= 3, per sample).a 

 
Composition (g kg-1) 

Grass pea seed SEM 

Unheated 1 hour heated 2 hours heated 3 hours heated  

DM  930b 950a 953a 952a 4.1 
CP  361 358 360 355 7.2 
EE 13.2a 9.7b 9.6b 9.5b 1.1 
Ash 42.4 43.0 43.1 44.4 1.5 
aNDF 185.4 182.7 184.4 183.7 11.3 
ADF 74.5 76.0 76.1 75.8 2.5 
Hemicellulose 110.9 106.7 108.6 107.9 8.4 

NFC 397.1 406.6 402.9 407.4 19.1 

Ca 0.61 0.62 0.60 0.61 0.02 

P 3.1 3.2 3.0 3.1 0.09 
Na 2.6 2.8 2.8 2.5 0.04 

Cl 0.5 0.5 0.48 0.47 0.10 
K 14.2 14.8 14.5 14.5 0.9 
Mg 8.4 8.6 8.6 8.2 0.8 
Fe 0.413 0.420 0.409 0.431 0.03 
Total tannin 0.323a 0.173b 0.194b 0.231ab 0.017 
Condensed tannin 0.177a  0.098b 0.079b 0.130ab 0.019 
ODAPb 3.84a 2.89b 2.93b 2.88b 0.33 

a Mean in the same row with different letters are different (P< 0.05), b β-Oxalyl-DiAmonoPropionic acid. 
 

 

 

The values of Digestible Organic Matter 
(DOM), Metabolisable Energy (ME) and 
Net Energy of Lactation (NEL) were 
calculated through the equation of Menke 
and Steingass (1988) as: DOM (%)= 

9+0.9991 GP+0.0595 CP+0.0181 A, ME 

(MJ kg-1 DM)= 1.06+0.157 GP+0.084 

CP+0.22 CL–0.081 A, and NEL (MJ kg-1 
DM)= -0.36+0.1149 GP+0.0054 CP+ 

0.0139 CL–0.0054 A. Short Chain Fatty 
Acids (SCFA) were determined by the 
equation reported by Makkar (2005) as: 
SCFA (mmol 200 mg-1 DM) = 0.0222 GP–

0.00425. The production of microbial 
protein (MP) was calculated as 19.3 
microbial nitrogen per Kg DOM 
(Czerkawski, 1986). GP was the net gas 
production (ml 200 mg-1 DM) after 24 hours 
incubation while CP, A and CL represented 
Crude Protein, Ash and Crude Lipid in g 100 
g-1 DM, respectively.  

The data were analyzed through SAS 
(1993) using the mixed model procedure as 
a completely randomized design. 

RESULTS AND DISCUSSION 

Chemical Composition 

The chemical composition of unheated and 
heated grass pea seed are presented in Table 
2. Results indicated that grass pea seed 
contained a relatively high CP (about 360 g 
kg-1). The CP content of grass pea seed 
evaluated in this study was higher than that 
reported in the previous reports (Hanbury et 

al., 2000; Trombetta et al., 2006). Aletor et 

al. (1994) on selected lines of three Lathyrus 

species, reported that average CP content of 
L. sativus was 32.5%. The differences 
arising among studies may be related to 
genetic variations (Campbell, 1997). Grass 
pea seed contained higher levels of NFC, 
Na, Mg and Fe, but lower contents of EE, 
Ca, P, Cl and K as compared with the 
reported data for soybean meal (NRC, 
2001). The other nutrients (ash, NDF, ADF, 
and hemicellulose) of grass pea seed were 
relatively the same as those reported for 
soybean meal (NRC, 2001). The sample 
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studied here was generally low in Ca and P 
which confirms the previous data (Hanbury 
et al., 2000; Low et al., 1990).  

Results indicated that the unheated grass 
pea seed contained lower levels of total and 
condensed tannins (0.323 and 0.177 g kg-1, 
respectively). Deshpande and Campbell 
(1992) reported that condensed tannin of L. 

sativus lines ranged from 0 to 4.38 g kg-1 
and some varieties of grass pea seed may 
contain 7.7 g kg-1 of condensed tannin 
(Hanbury et al., 2000). It is has been shown 
tannin content of grass pea seed is reduced 
through some different processing methods 
(Ramachandran and Ray, 2008). In the 
present study, 1 and 2 hours heat processing 
resulted in better effects in the reduction of 
total and condensed tannin of the seed. 
However, there was no difference observed 
among the 1, 2 and 3 hours of heat treatment 
as regards tannin contents.  

Grass pea seed made use of in the current 
study may be considered as a medium 
ODAP containing variety. Campble (1997) 
reported that ODAP levels of grass pea seed 
varied from 0.22 to 7.2 g kg-1. Thus a large 
range of variability in ODAP can exist in 
germplasm collection of grass pea. Hanbury 
et al. (2000) in a review reported that ODAP 
concentration can vary widely both within 
and between the species of grass pea seed. 
Heating the seeds at their different life times 
decreased (P< 0.05) the ODAP level. 
However, there was no difference observed 
between or among the duration times of 
heating as regards ODAP. Tadelle et al. 

(2003) who studied the effects of different 
processing methods on ODAP content of 
grass pea seeds reported that roasting had 
only marginal reduction effect on ODAP 
content, but soaking for 24 hours was 
slightly more effective and while cooking 
for 20 minutes resulted in clearly more 
reduction in ODAP. These findings confirm 
the results of the present study. Although it 
is reported the rumen may be a source of 
bacteria capable of metabolizing ODAP, 
however Peng and Brooker (2000) noted 
that the common ruminal Prevotella species 
and P. ruminicola B14, had no effect on 

degradation of ODAP during in vitro 
incubation. 

DM and CP Degradability 

The degradability parameters and effective 
degradability of DM and CP of grass pea 
seeds are presented in Table 3. The rapidly 
degradable DM and CP fractions in the 
unheated grass pea seed was recorded as the 
highest (0.55 and 0.70) (P< 0.05) while 
increase in the time of heating process 
linearly decreased these fractions. High level 
of rapidly degradable DM fraction of the 
non-heated grass pea seed could be the result 
of its Non-Starch Carbohydrate (NSC) 
quantity and quality and its low NDF and 
ADF concentrations (Gonzalez and Andres, 
2003). Gonzalez and Andres (2003) 
compared CP degradability fractions of 
different legume seeds. They reported that 
grass pea seed contained a relatively high 
soluble CP (about 50 g kg-1 DM) as well as a 
rapidly degradable CP fraction (52.5%). The 
low values observed for slowly degradable 
CP fraction of the unheated samples may be 
attributed to the tannin content and/or the 
unknown anti-nutritional factors in the 
present study’ samples (McSweeney et al., 
2001; Gurbuz et al., 2008). Processing the 
seeds, especially 2 and 3 hours of heating, 
considerably increased (P< 0.05) slowly DM 
and CP degradable fractions. Literature 
information on the Lathyrus genus 
degradability and the effects of processing 
upon it are scarce. Overall, the rapidly 
degradable CP fraction of the unheated and 
the different time durations of heating grass 
pea seed were higher than those reported for 
soybean meal (Ørskov, 1992) which should 
be considered in ration balancing.  

The EDDM and EDCP estimated at 0.04 
h−1 were not significantly different between 
the unheated and heated grass pea seeds. 
But, the values obtained at 0.05 and 0.06 h−1 
outflow rates were the highest (P< 0.05) for 
unheated grass pea seed. Madsen and 
Hvelplund (1987) observed a linear and 
quadratic response of EDCP to increase of 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

07
3.

20
14

.1
6.

3.
4.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 ja

st
.m

od
ar

es
.a

c.
ir

 o
n 

20
23

-0
5-

23
 ]

 

                             5 / 10

https://dorl.net/dor/20.1001.1.16807073.2014.16.3.4.2
https://jast.modares.ac.ir/article-23-1331-en.html


  _________________________________________________________________________ Riasi et al. 

532 

Table 3. In situ DM and CP degradation parameters and effective degradability of unheated and 
heated grass pea seed. 

 Grass pea seed S.E.M. 

unheated 1h heated 2h heated 3h heated  

Parametersa      
   a (g/g) 0.55 a 0.46 b 0.40 bc 0.38 c 0.02 
   b (g/g) 0.45 b 0.49 ab 0.70 a 0.68 a 0.07 
   c (h-1) 0.03 0.02 0.02 0.02 0.01 
Effective degradability (g/g)b

      
EDDM4 0.73 0.61  0.61  0.59  0.06 
EDDM5 0.71 a 0.59 b 0.58 b 0.56 b 0.04 
EDDM6 0.69 a 0.57 ab 0.56 ab 0.54 b 0.05 
      
Parameters      
   a (g/g) 0.70 a 0.65 a 0.61 ab 0.55 b 0.03 
   b (g/g) 0.35 b 0.30 b 0.56 a 0.64 a 0.02 
   c (h-1) 0.02 b 0.05 a 0.02 b 0.02 b 0.01 
Effective degradability (g/g)c

      
EDCP4 0.81 0.81 0.80 0.75 0.05 
EDCP5 0.81 a 0.80 a 0.76 ab 0.69 b 0.03 
EDCP6 0.80 a 0.78 ab 0.74 ab 0.67 b 0.04 

Mean in the same row with different letters are different (P<0.05). 
a a, rapidly degradable fraction; b, slowly degradable fraction; c, rate constant of degradation of b 

fraction. 
b EDDM, effective degradability of DM. EDDM4, EDDM5 and EDDM6 were calculated as k = 0.04, 
0.05, 0.06 h−1 ruminal, respectively (k is the ruminal outflow rate). 
c EDCP, effective degradability of CP. EDCP4, EDCP5 and EDCP6 were calculated as k = 0.04, 
0.05, 
0.06 h−1 ruminal, respectively (k is the ruminal outflow rate).  

 

buffer solubility of CP. The high values of 
EDCP of grass pea seed may be indicative 
of a high rumen microbial activity, which is 
not affected by its relatively low tannin 
content and the proportion of ADIN in total 
N. It is reported that the effects of tannins 
are associated with their ability to combine 
with dietary proteins, cell wall polymers 
such as cellulose, hemicellulose and pectin, 
as well as minerals thus either retarding or 
preventing their microbial digestion 
(Gonzalez and Andres, 2003; Gurbuz et al., 
2008; McSweeney et al., 2001).  

Ruminal, Post-ruminal and Total Tract 

DM and CP Digestibility  

Mean ruminal, post-ruminal and total tract 
of DM and CP disappearance of unheated 
vs. heated grass pea seeds are presented in 

Table 4. Results indicate that the unheated 
grass pea seed possesses the highest ruminal 
DM and CP disappearance (P< 0.05). The 
unheated seed bore a lower (P< 0.05) post-
ruminal CP disappearance than the heated 
seeds. However, there was no difference 
observed between the times of heating from 
this stand point. These results showed that 
heat treatment may increase the intestinal 
availability of essential amino acids 
originated from the grass pea seed 
(Trombetta et al., 2006). 

Total tract DM and CP disappearance of 
grass pea seed was affected by the heat 
processing. However, 3 hours heated sample 
made no difference with the unheated one, 
making one believe that the lower ruminal 
DM and CP disappearances of 3 hours 
heated sample were compensated for in the 
intestine. 
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Table 4. Ruminal, post-ruminal and total tract disappearance of dry matter and crude protein (g kg-1 of 
DM and CP, respectively) of unheated vs. heated grass pea seed.a 

 Grass pea seed  

Unheated 1 hour 
heated 

2 hours 
heated 

3 hours 
heated 

SEM 

Ruminalb 

   DM 
   CP 
Post-ruminalc 

   DM 
   CP 
Total tract 
   DM 
   CP 

 
758a 
843a 
 
404b 
643b 
 
848a 
944ab 

 
573b 
723b 
 
428b 
776a 
 
754b 
938ab 

 
570b 
677b 
 
412b 
783a 
 
748b 
931b 

 
566b 
669b 
 
562a 
844a 
 
812ab 
948a 

 
51 
21.8 
 
57.8 
25.2 
 
34.1 
3.5 

a Mean in the same row with different letters are different (P< 0.05); b DM and CP disappearance from 
polyester bags after 12 hours incubation in the rumen of steers, c

 Intestinal disappearance of the ruminal 
undegraded DM and CP. 

In vitro Gas Production 

The in vitro gas production parameters for 
unheated vs. heated grass pea seeds are 
presented in Table 5. Krishnamoorthy et al. 
(1995) suggested that in vitro gas production 
technique should be considered for 
estimated metabolizable energy in tropical 
feedstuffs. The results obtained here show 
that the heat processing did not affect the 
gas production parameters (GP, DOM, ME, 
NEL, SCFA, and MP) of grass pea seed. 
Because, gas production is basically the 
result of fermentation of carbohydrates to 
acetate, propionate and butyrate, the 
carbohydrate quality of the sample used here 
may have non-affected by heat processing. 
On the other hand, Gurbuz et al. (2008) who 
tested the effect of condensed tannin on in 

vitro digestibility of some forage legumes 
reported negative correlations between 
content of condensed tannin and gas 
production, DOM and ME. The 
disagreement may be attributed to the low 
condensed tannin content in the samples 
used herein this research. 

The 24 hours GP volume from the present 
samples was higher than those in the data 
reported by Maheri-Sis et al. (2008) for two 

other tropical legume seeds (Kabuli 
chickpea= 78.66 and Des chickpea= 73.96 
Ml 200 mg-1 DM). Getachew et al. (2004) 
reported that feed CP level was negatively 
correlated with gas production. However, 
other studies with different types of feeds 
(i.e., CP ranging from 32 to 487 g kg-1 DM) 
have revealed no effect of CP level on gas 
production (Blümmel et al., 1999).  

High correlation has been observed 
between Short Chain Fatty Acid (SCFA) and 
gas production (Beuvink and Spoelstra, 
1992). However, the grass pea seeds of 
higher GP values used in the present study 
were of a lower SCFA production potential 
in comparison with Kabuli chickpea and Des 
chickpea as reported by Maheri-Sis et al. 
(2008). These discrepancies could be due to 
differences between chemical compositions 
of the tropical seeds (especially their soluble 
carbohydrates, CP, NFC and NDF) (Menke 
and Steingass, 1988; Getachew et al., 2004). 
Paya et al. (2007) using in vitro gas 
production reported that ME and SCFA 
production potential of corn grain were 2.4 
Mcal Kg-1 DM and 0.98 mmol 200 mg-1 
DM, respectively. These data are close to 
ME and SCFA of grass pea seed that should 
be considered in the future studies. The ME 
of grass pea seed was near to the data 
reported for sunflower meal (2.3 and 2.24 
Mcal kg-1, respectively). However the NEL 
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Table 5. In vitro gas production parameters from unheated vs. heated grass pea seed.a 

Parameters b 

Grass pea seed  

Unheated 1 hour heated 2 hours heated 3 hours heated SEM 

Gas volume (ml 200 mg-1 DM)  
DOM (g Kg-1 DM) 
ME (Mcal Kg-1 DM) 
NEL (Mcal Kg-1 DM) 
SCFA (mmol 200 mg-1 DM) 
MP (g kg-1 DOM) 

177.6 
467.1 
2.3 
0.93 
0.784 
56.38 

172.7 
457.2 
2.24 
0.91 
0.763 
55.15 

177.0 
465.9 
2.27 
0.93 
0.782 
56.2 

178.0 
467.6 
2.26 
0.93 
0.786 
56.4 

5.3 
12.3 
0.19 
0.1 
0.1 
5.5 

a Mean in the same row with different letters are different (P< 0.05); b GP= Net Gas Production after 24 
hours incubation; DOM= Digestible Organic Matter; ME= Metabolisable Energy; NEL= Net Energy of 
lactation; SCFA= Short Chain Fatty Acid, and MP= Microbial Protein production.  

 

of grass pea seed was noted lower than those 
reported for most of such protein sources as 
sunflower (0.93 vs. 1.38 Mcal kg-1), or 
soybean meal (0.93 vs. 2.13 Mcal kg-1) 
(NRC, 2001). 

CONCLUSIONS 

The CP content of grass pea seed 
evaluated in this study (36.1%) was higher 
than that reported in the previous works 
(32.5%), so it can be considered as a protein 
source in animal nutrition. Grass pea seed 
carried low levels of total and condensed 
tannins. However, heat processing reduced 
its tannins’ contents. Non heat-treated grass 
pea seed contained higher rapidly 
degradable portion of CP. Heat treatment 
decreased the rapidly degradable DM and 
CP fractions of grass pea seed. Ruminal, 
post ruminal and total tract disappearance of 
DM and CP of grass pea seed was affected 
by heat processing. Heat processing for 
different time intervals decreased the CP 
disappearance in rumen, but it increased the 
total tract digestibility of CP after 3 hours of 
heating. The results indicated that the 
processing did not affect the estimated 
energy availability and microbial protein 
production in the seed. Other processing 
methods to enhance the nutritive value of 
grass pea seed should be put to test in the 
future studies.  
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  ارزش تغذيه اي دانه خلر خام و حرارت داده شده براي نشخواركنندگان تعيين

 لي زاده، م. ح. فتحي، ن. اسد زاده، و ا. تقي زادهگسي، م. اا. ري

  چكيده

) جمع آوري شد و برخي تركيبات شيميايي و Lathyrus sativusنمونه هايي از دانه خلر (

يد. ضرايب تجزيه پذيري و قابليت هضم پس از شكمبه فاكتورهاي ضد تغذيه اي آن اندازه گيري گرد

اي ماده خشك و پروتئين خام دانه هاي حرارت داده شده و حرارت داده نشده با روش هاي درون 

كيسه اي و آزمايشگاهي تعيين شد. نتايج به دست آمده نشان داد كه دانه خلر داراي مقدار قابل توجهي 

) ODAPمحتوي تانن و اگزاليل دي آمينوپروپانوئيك اسيد (درصد) است.  36پروتئين خام (حدود 

 3) كاهش يافت. حرارت دادن، بويژه به مدت >05/0Pدانه خلر حرارت داده شده بطور معني داري (

) داد. نرخ ناپديد شدن شكمبه اي ماده خشك و >05/0Pساعت، بخش كند تجزيه دانه خلر را افزايش (

). حرارت دادن بر برخي >05/0Pداده شده كمتر از نمونه خام بود ( پروتئين خام دانه هاي خلر حرارت

پارمترهاي تغذيه اي برآورد شده با روش توليد گاز شامل قابليت هضم ماده آلي، انرژي قابل متابوليزم، 

انرژي خالص شيردهي، قابليت توليد اسيدهاي چرب فرار و توليد پروتئين ميكروبي تاثير معني داري 

). نتايج به دست آمده بيانگر پتانسيل خوب دانه خلر به عنوان يك منبع پروتئيني در <05/0P( نداشت

تغذيه نشخواركنندگان بود و حرارت دادن اثرات مثبتي بر قابليت هضم ماده خشك و پروتئين خام آن 

   داشت.
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