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ABSTRACT

Although there are evidences that ruminal degradability of protein meals 

varies upon various factors such as their processing characteristics, the 

Romanian tables of nutritive values offers a single value for each of them. The 

article shows the ruminal degradability of several sources of soybean meals and 

sunflower meals within the Romanian market. The ruminal degradability of the 

studied feeds was measured using in situ method on ruminally fistulated non-

lactating cows.

The assessment of the three main sources of mechanically extracted 

sunflower meal showed very high and similar degradability among them (86.3% 

- 88.6%). The situation was similar for the studied sources of soybean meal 

(75.7% - 79.5%). This high degradability show these protein meals are 

generally not treated for lowering the ruminal degradability. Attempts to reduce 

the protein degradability were made by some soybean oil processing factories, 

using various methods. Of these, utilization of a glycosidic additive had no 

efficiency (only 0.5% reduction of degradability). On the other hand, the 

supplementary heat (from 1400C to 1600C) applied during the extraction 

process led to a reduction in degradability of 9%, which has biological 

significance for the efficiency of nitrogen utilization in rumen.
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INTRODUCTION

The current Romanian feeding tables generally use a single value for 

ruminal degradability (DT) of various types of protein meals. Thus, the

degradability of the two most important protein meals used in Romania, 

sunflower meal and soybean meal is considered 0.83 and 0.74, respectively. In 

the case of the mechanically extracted sunflower meals, a correction was 

already made, leading to an average degradability of 88%. 
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While advances in knowing ruminal metabolism highlighted the biological 

importance of the extent and dynamics of ruminal degradation of dietary 

proteins and the implications on their nutritive value. In many cases, a reduction 

of ruminal degradability is beneficial to the overall nutritive value of the diet, 

through a better synchronization with available energy in rumen, better 

efficiency of microbial proteosynthesis, etc. While Romanian compound feed 

and food processing industries are resuming their development, the interest for a 

protein meals having higher nutritive value is growing. Thus, farmers and feed 

suppliers are getting interested in obtaining protein meals with lower ruminal 

degradability. There are many methods to increase the resistance of protein 

meals to ruminal proteolysis, of which the easiest is to manipulate their 

processing characteristics, such as heat treatment. There are also other methods 

on the market, such as chemical additives, etc. whose efficiency is very 

variable. 

The objective of this study was to assess the degradability of several 

sources of soybean meal and sunflower meal and to compare them between 

them and against official tables of feeds’ nutritive values.

MATERIALS AND METHODS

Studied feeds

Two of the main protein meals used on Romanian market were studied: 

sunflower meals and soybean meals. For the sunflower meal, the study focused 

on three major local sources of mechanically extracted meals (source A, B, C). 

For the soybean meals, three main sources were assessed (source 1, 2, 3). Also, 

the effect of various treatments applied by commercial companies in order to 

lower the degradability were determined (plus and without a commercial 

glycosidic additive: + add and - add, respectively, heat treatment at 140

0

C, 

160

0

C and 160

0

C combined with the previously mentioned additive, noted 140, 

160 and 160&add, respectively). 

Ruminal degradability determinations

Ruminal degradability was assessed using a modified in sacco method, 

based on the method described by Michalet-Doreau et al, 1987 et Dulphy et al., 

1999. The feeds were incubated in sewed nylon bags (50 micrometers porosity), 

plunged for 0, 2, 4, 8, 16, 24 and 48 hours in the dorsal rumen of three non-

lactating cows, fed twice daily a diet designed to meet animal’s maintenance 

requirements and to ensure optimum conditions for rumen microbial ecosystem.

The diet consisted in 5 kg of barley hay, 100 g molasses and 2 kg of 

compound feed, having the following structure: 38.5% barley, 38.5% dry beet 

pulp, 18% sunflower meal, 2% calcium phosphate, 1,5% salt and 1,5% specific 

vitamin-mineral premix. 

The bags for 0, 4 and 8 hours were plunged at T0, whereas the bags for 16, 

24 and 48 hours were plunged at T8, after removal of the first bags. A 
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maximum of three variants of protein meals were simultaneously studied, 

leading to number of 9 bags incubated in the same time. After removal, the bags 

were rinsed, stored in the freezer until completion of the series, intensively 

washed (in a washing machine), mechanically decontaminated, washed again, 

dried at and weighed.

The content of incubated bags were pooled per incubation time (3 

repetition, corresponding to the three fistulated cows), in order to reduce the 

number of nitrogen determinations. The validity of data for dry mater 

degradation was previously checked and suspect samples (e.g. broken 

incubation bags) were not taken into account. The nitrogen content of the 

incubation residues was assessed using Kjeldahl method. 

Calculations

The series of data describing degradation kinetics were corrected for 

microorganisms firmly attached to dietary particles, which are not removed 

through mechanical contamination, using the corrections proposed by Ould-

Bah, 1989: -1.0%, -1.3%, -1.9%, -3.1%, -4.0% and -4.0% for 2, 4, 8, 16, 24 and 

48 hours of incubation, respectively. 

The corrected dynamic series were fitted with the model of McDonald & 

Orskov, 1979 (D
( t )

 = a + b ∗ (1 – e

-c∗ t

), where t = incubation time (hours) 

and a, b, c are three regression coefficients. The model was fitted using software 

for non-linear regressions (Jandel Scientifique). The three coefficients were 

used, together the value for ruminal passage, to calculate the ruminal 

degradability (DT= a + (b ∗ c) / (c + r)). 

RESULTS AND DISCUSSION

Variability of sunflower meals 

Only few bags were lost during ruminal incubations, which did not affect 

data accuracy. The evolution of degradation of sunflower meals protein is 

presented inn figure 1.

As expected, the protein of all three sunflower meals were extesivelly 

degraded after first day of incubation; the differences between them, rather 

small, appeared in the first hours of incubation. High degradabilities are usual 

for sunflower meals (Freer et al, 1984; Burlacu et. al, 2000); however, the 

obtained values are closer  to whole sunflower seeds than regular sunflower 

meals. The fitting of model and further calculations led to unsignificant 

differences between the three sources of sunflower meals (less than 3%), as 

shown in Figure 1 and Table 1.  

Two possible explanations could be found: all three meals were 

mechanically extracted (in which case the degradability is higher) and the meals 

were plainly used in ground form. This may also explain the different value 

presented by Sauvant et al., 2002 (77%), for a broad range of sunflower meals 

used in France. 
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Figure 1. Ruminal degradation of the three sources of sunflower meals (% 

dissapearance of the initial nitrogen)

Table 1 Degradability parameters of the sources of sunflower meal

source A source B source C

a coefficient 0.3998 0.5499 0.4266

b coefficient 0.5563 0.4119 0.5433

c coefficient 0.2995 0.2638 0.3000

nitrogen degradability 0.8633 0.8855 0.8794

r

2

0.960 0.905 0.985

These high degradabilities suggest there is an major opportunity to increase 

the efficiency of utilization of sunflower meals circulation on Romanian market, 

by lowering their degradability through various methods. 

Variability of soybean meals 

Degradability of three main sources of soybean meals for the Romanian 

market were assessed, using the same method as for the sunflower meals. 

Although some differences appeared between the degradation dynamics of the 

studied variants (Figure 1), all three meals were almost entirely degraded in the 

first 16 hours. This led to high and, consequently, similar values of ruminal 

degradability, wthin the range of 3 – 4 % differences. Such variation is too 

small to induce a biological significance. On the other hand, there are some 

important differences at the level the degradability parameters (a, b, c). For 

example, coefficient a, which gives an image of protein solubility varies with 

50% between sources A and C. It is well known that rapid degradable protein is 

less efficiently used in rumen, especially when sunflower meal accompanic feed 

containg slower degradable energy (e.g. from corn). 
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Figure 2. Ruminal degradation of the three sources of soybean meals (% dissapearance 

of the initial nitrogen)

Table 2 Degradability parameters of the three sources of soybean meals

source 1 source 2 source 3

a coefficient 0.2452 0.3092 0.1995

b coefficient 0.8946 0.7442 0.9722

c coefficient 0.0886 0.1125 0.0808

nitrogen degradability 0.7786 0.794548 0.7574

r

2

0.986 0.990 0.982

Overall, the degradability of the studied soybean meal was up to 10-15% 

higher compared to literature data (Burlacu, 2002; Sauvant, 2002). This could 

have two possible causes: 1. studied soybean meals were less heated during the 

extraction process and 2. they have a different granulometry. 

Effectiveness  of chemically treatment with glicozidic additive

Some of the soybean processing plants are investigating the opportunity to 

lower the degradability of their by-products, using various methods. Thus they 

try to exploit new tendencies in Romanian animal production, such as the 

emerging of several competitive farms, keen to apply results of scientific 

research and focusing on obtaining high levels of production. 

Of the possible methods, specific chemical additives, by binding the protein 

and rendering them less digestible in rumen, without affecting the real, 

intestinal digestibility, are claimed to be very efficient. However, some of these 

products do not express the expected effects, which can be seen from the 

comparation of two sunflower meals, with and without glyicoszidic additive 

(Figure 1). 
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Figure 3 Ruminal degradation of the chemically treated soybean meals (% 

dissapearance of the initial nitrogen)

A possible explanation of the lack of response could be a prior or 

simultaneous heat treatment. Indeed, the overall degradability is 60%, less than 

literature data, suggesting these meals (both the control and the chemically 

treated) are already resistant to degradability. 

Table 3 Degradability parameters of the chemically treated soybean meals

soybean  meal 

+ additive

soybean  meal 

- additive

a coefficient 0.1871 0.1994

b coefficient 0.8710 0.8595

c coefficient 0.0528 0.0528

nitrogen degradability 0.5948 0.6017

r

2

0.9714 0.9662

Effectiveness  of chemically treatment with glicozidic additive

One of the most effective methods to reduce the ruminal degradability 

protein meals is the heat treatment, which is easy to apply, safe and effective 

(Hussein, 1995). The only problem is to find the optimum values for each class 

of protein meals (Hsu, 1995). 

Two soybean meals, processed at two levels of temperature (140

0

C and 

160

0

C) were studied. A third one was jointly treated with heat exposure and a 

glicozidic additive. The differences induced by raising the temperature are 

important, both in dinamics, degradability parameters and sinthetic value 

(Figure 4 and Table 4). 
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Figure 4 Ruminal degradation of the thermically treated soybean meals (% 

dissapearance of the initial nitrogen)

Table 4 Degradability parameters of the thermically treated soybean meals

soybean meal

140

soybean meal

160

soybean meal

160 + additive

a coefficient 0.2383 0.1778 0.2784

b coefficient 0.7715 0.8815 0.7806

c coefficient 0.0996 0.0639 0.0557

nitrogen degradability 0.7198 0.6324 0.6542

r

2

0.9946 0.9756 0.9939

The difference between meals treated at 140

0

C and 160

0

C were similar to 

those obtained by Aldrich et al, 1995 and Demjanec, 1995 (8-9%). This shows, 

beside the differences in degradability parameters, shows the opportunity to 

furtherly reduce soybean meal degradability.

CONCLUSION

The sunflower meals and soybean meals currently used on Romanian market 

generally gave high and quite uniform degradability (0.87 for sunflower, 0.6-0.7 

for soybean). There are opportunities to reduce this values, mainly thgourh 

proper heat treatment. 
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