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ABSTRACT

Aim: To establish the zero nitrogen corrected apparent (AMEnN-0) and the true (TMEn-0) metabolizable
energy of two batches high — protein (dehulled, with 45 and 50% crude protein in DM) sunflower meal.
Material and Methods: Standardized methods for balance experiments with poultry. The roosters were 1
year old — White Plymouth Rock — race. Six birds were tube fed and six feed deprived per each batch of
fodder. Separately experiments with intact and caecoectomized roosters were conducted.

Results: The following levels (J/g DM) have been established: Batch 45%: (AMEn-0): intact: 8430,
caecoectomized: 8317, mean: 8373; (TMEn-0): intact: 9221, caecoectomized: 9108, mean: 9164. For the
batch 50% the results were: 9281, 10061, mean - 96711 and 9943, 10973, mean - 10458 J/g DM

respectively.

Conclusion: The authors suggest that both feed batches can replace isoenergetic soybean meal in

combined fodders for poultry.
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INTRODUCTION

Energy is the first and most important parameter
that should be considered while formulating total
mix poultry rations, as it is necessary for
metabolism, for physiological functions, life
maintenance, growth, tissue metabolism and heat
production. As early as the 1950s, the apparent
metabolizable energy (AME), expressed as part
of gross energy (GE) of the feed minus GE of
excreta, was used in diet formulation (1).

Later, Sibbald (2) developed a method for the
determination of the true metabolizable energy
(TME), taking into account the endogenous
energy losses with excreta. In order to provide a
reliable database with energy content of poultry
feed for nutrition specialists, a large dataset
containing AME/TME values of all feed
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ingredients, fats and even additives e.g. enzymes,
is necessary. The system for AME assay is widely
used for the evaluation of feeds’ and rations’
energy content (1, 3, 4), yet it is not accurate for
all circumstances (5, 6).

The literature provides data about the energy
value of various feeds obtained by different assay
methods: biological experiments with poultry (7)
prediction equations (8) in vitro analyses with
artificial digestive systems and near-infrared
reflectance (NIR) analysis.

Despite the numerous research studies, no
uniform system for accurate assessment of AME
values of feed ingredients is available so far.
Factors such as feed type, feed particle size, the
temperature of feed processing, etc. have an
impact to physicochemical characteristics of feed
ingredients and hence, on their energy value (9,
10). What is more, the nutritional content,

Trakia Journal of Sciences, Vol. 20, Ne 1, 2022 31


http://www.uni-sz.bg/

including protein (12), fats (13, 14), crude fiber
(15), variety, content of antinutritional factors
(16), etc. could further influence feed energy
value (15).

Data for metabolizable energy in different
reference books often differ greatly, which is a
concern. Some examples for discrepancy in
AMER content of sunflower meal with 34% crude
protein content are data from Feedipedia (17) -
1.87 Mcal/kg and those from EDNA (18) - 1.52
Mcal/kg.

The aim of the present study was to establish the
zero nitrogen corrected apparent (AMEn-o0) and
the true (TMEn-0) metabolizable energy of two
batches high — protein (dehulled) sunflower meal
in balanced experiments with intact and
caecostomized (randomized) roosters.

MATERIAL AND METHODS

Balance experiments were carried out in the
experimental base of the Animal Nutrition Unit,
Faculty of Agriculture at the Trakia University —
Stara Zagora, with two groups of White Plymouth
Rock cockerels - intact and caecectomized
(randomized). The original methods of Sibbald
(2), modified by other authors (19, 20, 21) was
used to this end. Two groups of birds were used
in experiments — 6 tube fed and 6 feed deprived,
after preliminary 48-hour feed deprivation and a
true 48-hour experimental period. Fed birds
received a single dose of about 50 g dry matter
from feeds, directly placed into the crops. To
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maintain the body energy balance, birds received
a determined amount of 10% glucose solution per
0s (21).

The energy of feed and excrements was
determined using a microprocessor calorimeter
KL11 Mikado, and nitrogen - by the method of
Kjeldahl (22).

The original formulas of Sibbald (2) were used to
calculate the apparent metabolizable energy
(AME) and the true metabolizable energy (TME)
adjusted to zero nitrogen balance (n-0):

AME = (EI-EO)/FI

AMEnR-0 = AME - 34.4xANR/FI

TME = AME + (FEL/FI)

TMEn-o = TME - [(34.4XANR/FI) -
(34.4xFNL/FI)]

Where: AME — apparent metabolizable energy;
El — energy input with the fodder; EO — energy
output from tube fed analogs; FI — fodder input;
FEL — energy output from tube fed analogs; ANR
— apparent nitrogen retained (nitrogen intake of
tube fed — nitrogen output from tube fed); FNL —
fasting nitrogen losses; n-o — corrected to O
nitrogen balance.

The statistical processing was performed with the
help of Microsoft - Excel - Descriptive statistics.

RESULTS AND DISCUSSION
The basic data for recalculation of the results for
both of fodder batches are presented in Table 1.

Table 1. Content of gross energy (MJ) and nitrogen (g) in 1 kg dry matter of the tested batches of

sunflower meal

Batches 45% 50%
Gross energy — MJ 18.725 18.720
Nitrogen-g 71.04 73.01

The gross energy of the two meals is similar due
to the almost identical chemical composition of
batches. Nitrogen content (crude protein
respectively) was somewhat different. In batch 50
it was higher due to the fact that shells of seeds
were completely dissolved and removed.

Compared to data available in the most recent
Bulgarian references (23, 24) the nitrogen content
of the two feed batches was higher, which is a
prerequisite for the higher protein nutritional
value of these novels for Bulgaria feeds. The

differences could be attributed to the fact that
modern sunflower varieties have a different
chemical composition from those, used for
production of meals in the cited references.

Table 2 reflects the main data from balance
experiments, used as basis for metabolizable
energy calculations. All experimental birds were
intubated with sufficient amount of feed,
compatible with that cited in the classical method
(2), ensuring the correct performance of
experimental and subsequent representability of
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(respectively digestive systems) have performed
under optimum conditions.

data. The additional support with glucose
guaranteed that birds felt no energy deficiency
during the trial period and that their bodies

Table 2. Dry matter (g), gross energy (J) and nitrogen (g) input and energy (J) and nitrogen (g) output
from tube fed and feed deprived analogs (n=6 tube fed and 6 feed deprived)

Batches// DM input — GE input - N input - g GE output — N output - Apparent N GE output— N output —

Intact/caecectomized g J tube fed - J tube fed —g  retained —g feed feed

deprived deprived -

g

45% /lintact 55.13£0.01 1032309+ 3.916+0.001  588302+11753  4.420+0.15 -0.51+0.34 888052220  1.51+0.48
204

45%]/ 55.14+0.01 1032496+ 3.917+0.001  580784+11691  3.577+0.25 0.34+0.31 8911+1680 1.57+0.32
Caecoectomized 204

50% /lintact 54.00+0.01 1010880+ 3.943+0.001  530460+12592  3.233+0.14 0.71+0.14 70685+£2740  8.69+1.24
187

50%// 53.99+0.01 1010693+ 3.942+0.001  451569+67330  3.802+0.55 0.14+0.03 89637+3108  8.52+2.14
Caecoectomized 187

Tube fed experimental analogs, both intact and
caecotomized have received almost the same
amounts of feed, respectively gross energy. For
the sunflower meal batch 45, there was no
differences in the energy released with excreta of
intact and caecotomized analogs. In previous
trials of ours (21) a similar relationship was
determined also in Muscovy ducks. For
sunflower meal batch 50, caecotomized analogs
have released even less energy than intact birds,
yet the differences were not statistically
significant (P>0.5).

Whereas the energy released with excreta of feed
deprived intact and caecotomized birds was
almost the same for batch 45, the intact birds have
released by about 20000 J (20 kJ) less energy than
caecotomized for batch 50. This had no effect on

calculation of TME due to compensatory
differences in  nitrogen  retentions  as
caecotomized birds demonstrated higher TMEn-
o than intact one with respect to this batch (Table
3).

For batch 45, the amounts of nitrogen released
from tube fed and feed deprived analogs, as well
as from the tube fed birds for batch 50 were equal
- from 3.2 to 44 g and 1.5 — 1.6 g and were
compatible to values obtained in earlier trials of
ours with other bird species (21), whereas feed
deprived analogs from batch 50 released
substantially more nitrogen: 8.5-8.7 g.

The calculation of metabolizable energy was
characterized with the following more important
relationships (Table 3):

Table 3. Apparent and true zero N-balance corrected metabolizable energy, in the dry matter of the

different lots of sunflower meal — J/g

Fodders//rooster type AME AME (n-0) TME TME (n-0)
45%//intact 8113.80+10 8429.81+60a*  9972.58+128  9220.93+131a
45% //caecoectomized 8133.14+15  8316.93+x10a* 9161.63+128 9107.92+131a*
50% //intact 9014.17+10 9280.74+12a* 10142.64+101  9942.88+88a
50%//caecoectomized 10338.07+38  10060.87+33* 11266.75£103  10973.02+87*

Notice: a-a — statistical significant by P<0.5 between AMEn-0 and TMEn-o within a batch
*-* - statistical significant by P<0.5 under the batches

Comparison of batches showed that AMEn-o was
statistically significantly higher (P<0.5) in both
intact and caecotomized birds. The difference for
intact birds was by about 650 kJ, whereas in
caecotomized — by about 2000 kJ/g DM.

The apparent metabolizable energy is a main
parameter for evaluation of nutritional value of

feeds in Europe and Bulgaria. The differences in
AMEN-o between intact and caecotomized birds
were irrelevant for batch 45, so data for this feed
could be averaged to 8317 J/g DM.

The zero corrected true metabolizable energy of
batch 45 was statistically significantly higher
(P<0.5) compared to AMEn-o of both intact and
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caecotomized birds. The difference between
intact and caecotomized analogs were
insignificant, so the average value was 9164 J/g
DM (by about 800 J/g more).

In general, batch 50 had considerably (P<0.5)
higher metabolizable energy than batch 45 in
both intact and caecotomized birds. A statistically
significant difference was found out when
AMEnN-o0 and TMEn-o of intact birds were
compared: 9281 vs 10061 J/g DM (P<0.5),
whereas this difference was inconsistent for
caecotomized analogs (9943 vs 10973 J/g DM).
To sum up, regarding sunflower meal batch 50,
averaged values for intact and caecotomized birds
were 9671 J/g DM for AMEn-o and- 10458 J/g
DM for TMEn-o.

When compare the established from us results
with these cited from (23, 24) and Europe (8) for
AMERN-o0 and (2, 25, 26) for TMEn-o, it can be
argued that in terms of energy nutrition, the tested
batches of feed are higher than those for ordinary
sunflower meal and are compatible with the
energy values of soybean meal.

CONCLUSIONS

The following levels of metabolizable energy of

sunflower meal (kJ/g DM) have been established:

1. With 45% crude protein:

- Apparent metabolizable energy corrected to O
nitrogen balance (AMEn-0): intact: 8430,
caecoectomized: 8317, mean: 8373.

- True metabolizable energy corrected to O
nitrogen balance (TMEn-0): intact: 9221,
caecoectomized: 9108, mean: 9164.

2. With 50% crude protein:

- AMEn-0: intact: 9281, caecoectomized:
10061, mean: 9671.

- TMEn-o0: intact: 9943, caecoectomized:
10973, mean: 10458.

The results obtained indicate that both feed
batches can replace isoenergetic the soybean
meal in combined fodders for poultry.
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