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Table 1. Principal chemical composition (in % of DM) of cereal feeds from annual 
leguminous crops

Feeds

,%

DM

CP EE CF CA

Soybean untreated Glycine 
max Meer.

93.41 37.31 21.68 13.68 5.58

Soybean treated
Glycine max Meer.

93.67 37.30 23.22 11.60 5.66

Broadbean 

Ficia faba

89.16 26.40 1.84 6.71 3.87

Chickpeas
Cicer arietinum L

89.82 15.16 6.50 2.67 3.78

Vetch

Vicia sativa L.

90.22 33.29 0.62 1.50 4.47

Pea
Pisum sativum L.

89.32 27.16 2.18 2.16 3.09

Pea
Pisum arvense

90.27 24.07 1.29 3.94 3.83

Lupinus 
Lupinne sp.

90.76 30.91 9.16 11.22 4.20

Mean 90.83 28.95 8.31 6.68 4.31

SD 1.75 7.42 9.20 4.85 0.90

CV 1.9 25.6 110.7 72.6 20.8

-
-

-

- -
-

-
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Table 2. Fiber components content of cereal feeds from annual leguminous crops

Feeds NDF ADF ADL

-

HEMI

CELLU

Soybean untreated 
Glycine max Meer.

30.74 22.26 9.80 8.48 12.46

Soybean treated
Glycine max Meer.  

27.82 24.24 11.07 3.58 13.17

Broadbean 

Ficia faba

18.82 13.44 0.29 5.38 13.15

Chickpeas 
Cicer arietinum L.

22.95 7.04 0.37 15.90 6.67

Vetch
Vicia sativa L.

27.74 9.63 1.51 18.11 8.12

Pea
Pisum sativum L.

54.41 6.76 0.16 47.65 5.88

Pea
Pisum arvense

43.41 11.26 1.04 32.15 10.22

Lupinus 
Lupinne sp.

31.70 21.13 2.76 10.47 18.37

Mean 32.20 14.47 3.38 17.72 11.00

SD 11.50 7.07 4.45 15.11 4.13

CV 35.7 48.8 131.7 85.2 37.6

-

( ) % , CV 131.7. 

, -
,

CV 85.2
- 3.58%. 

- 18.37%
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3.
, (g.100.g-1)

Table 3. ssential amino acids contents of cereal feeds from annual leguminous crops,
(g.100.g-1)

Amino acids Soybean
untreated 

Glycine 
max Meer.

Soybean
treated 

Glycine 
max

Meer.

Broadb
ean

Ficia 
faba

Chickpeas 

Cicer 
arietinum 

L

Vetch

Vicia 
sativa

L.

Pea

Pisum
sativum
L.Pisu

m
sativum 

Pea

Pisum
arvense

Lupinus

Lupinne
sp.

Threonine 3.86 4.36 3.95 4.23 3.58 3.02 3.53 3.33

Valine 3.34 3.76 3.60 3.51 3.29 2.90 3.18 2.68

Isoleucine 3.37 3.63 3,24 3.36 3.10 2.76 2.93 2.89

Leucine 6.65 7.21 6.74 7.33 6.75 5.75 6.37 6.09

Phenylalanine 4.21 4.59 3.63 5.56 3.65 3.44 3.80 2.91

Histidine 2.54 2.82 2.68 3.07 2.75 1.95 2.72 2.04

Lysine 5.53 6.03 6.02 6.63 5.54 5.05 6.16 3.79

Arginine 6.11 6.40 7.66 7.86 7.98 6.31 7.40 6.75

Methionine 1.32 1.55 0.68 1.39 0.85 0.85 0.87 0.83

36.93 40.35 38.20 42.94 37.49 32.03 36.96 31.31
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-

(g.100.g-1)

Fig 1. Nonessential amino acids contents of cereal feeds from annual leguminous 
crops, (g.100.g-1)
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Fig  2. Macro elements composition g/kg) of cereal feeds from annual leguminous crops
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-

4. (mg/kg) 

Table 4. Microelements composition (mg/kg) of cereal feeds from annual leguminous crops

Feeds
Fe Mn Cu Zn

Soybean
untreated 

Glycine max
Meer. 82.71 25.52 15.30 42.13

Soybean treated
Glycine max

Meer.  85.74 24.93 15.83 49.28

Broadbean 

Ficia faba 68.00 13.02 19.45 48.26

Chickpeas 
Cicer arietinum 

L 68.92 30.53 13.21 78.41

Vetch
Vicia sativa L. 75.996 14.55 13.92 52.92

Pea
Pisum sativum L. 56.92 12.80 11.69 67.22

Pea
Pisum arvense 221.77 15.48 12.74 51.52

Lupinus
Lupinne sp. 42.26 1945.77 13.,69 52.55

Mean 87.79 - 14.48 55.29
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Cereal Feeds from Annual Leguminous Crops Composition Data and
from Chemometric Analysis
Mariana Petkova1*, Atanas Kirilov2, Ina Stoicheva2, Jordanka Naydenova2

Abstract 
The present study is carried out with the aim to increase the knowledge of the composition of 
cereal legumes in the light of modern animal feeds. The chemical content, the chaemometric 
analysis of amino acids, and the mineral composition and fiber fractions of eight Bulgarian 
cereal feeds of annual leguminous crops were a subject of this study: soybean (natural and
heat treated), broadbean, chickpeas, vetch, peas (spring and winter) and lupine were analysed. 
Routine and modern analytical methods and equipment were used. The average composition 
of feeds was found: crude protein 28.95%; ether extract 8.31%; crude fiber 6.68%; crude ash 
4.31% and NEE 51.34%. The composition of the detergent fibers were as follows: 32.20%
neutral detergent fibers was found; 14.47% of acid-detergent fibers; 3.38% acid-detergent 
lignin; 17.72% hemicellulose and 11.00% cellulose. The sum of essential amino acids shows 
the superiority of chickpeas and soybeans, followed by broadbean, vetch, winter pea and 
untreated soybean. Lupine and spring pea are characterized by the lowest values. Grain 
legume protein is most rich in leucine, arginine and lysine but is poor on methionine and 
histidine. From the macroelements Ca, P, Mg, Na, K the feeds are richest in potassium (10.78 
g/kg) and the poorest of sodium (0.12 g/kg). According trace minerals estimation (Fe, Mn, Cu 
and Zn) two feeds have the important values - lupine as the richest of manganese, and winter 
peas of iron.

Keyword: Amino acids, detergent fibers, grain legumes, mineral composition, chemical 
composition, Bulgaria
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