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The purpose of the work was to evaluate the influence of biomass of Streptomyces levo-
ris CNMN-Ac-01 added to fodder on meat productivity and chemical composition of rabbit meat.
The experimental and control groups of animals (each one consisting of 5 rabbits) were formed
according to analogous principles of age, sex (only females), body weight, mode of maintenance
and feeding. The age of rabbits used for the experiment was 45 days. The control rabbits were fed
with granulated fodder produced according to the recipe developed in the laboratory of Nutrition
and Forage Technologies. The rabbits in experimental group were fed with the same granulated
fodder supplemented with 0.1% biomass of Streptomyces levoris CNMN-Ac-01. The results of the
chemical analyzes of the used fodder indicated that the elaborated fodder composition provide
rabbits with all necessaries for their vital activity, where as added biomass of Streptomyces levo-
ris CNMN-Ac-01 do not significantly affect its chemical composition. The increase of the protein
content by 0.20% and water by 1.15% were observed in meat of experimental rabbits where
the content of fat was decreased for 0.71% in comparison to those of the experimental group.
The supplementing of streptomycete biomass in granulated fodder had an essential effect on

the weight gain of rabbits and improves the bone and meat ratio in the carcass.
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According to chemical composition, rabbit meat is
superior to beef, sheep and other domestic animals, ex-
cept for turkey meat, because it contains little fat and rela-
tively more protein [8]. Another advantage of rabbit meat
is the high content of minerals, especially potassium,
phosphorus, magnesium and in addition high contents
of B-complex vitamins, fat-soluble A and E vitamins and
very low urate content [4, 7, 9, 10, 13, 17].

Due to the high degree of digestibility, rabbit meat
is recommended by nutritionists as a valuable food for
growing children, elderly people, patients with cardio-
vascular and metabolic diseases (diabetes, gout, obesi-
ty) and gastrointestinal disorders that have an increased
incidence being considered diseases of contemporary
civilization [7-10, 16].

Thus, rabbit meat corresponds to the nutritional
requirements of consumers, due to the positive influ-
ence in maintaining the human health [15, 17].

It is important to mention that the chemical composi-
tion of rabbit meat is different even within the same spe-
cies, varying from one individual to another depending
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on the ratio between different tissues, age, sex of the
animal, fattening status, etc. [10, 17].

Streptomyces are widespread in nature: in the air,
waters, on plant and animal remains, but especially
a lot of them are found in soil. In recent years, they
are considered not only as producers of antibiotics of
different chemical nature, but also of other bioactive
substances as enzymes, vitamins, amino acids, lipids,
vaccines against human and animal infectious diseas-
es, various drugs of controlling insects and rodents,
substances with a phytohormonal activity, which influ-
ence the growth and development of plants, stimulate
seed germination, and increase crop yields [6, 11, 14].
More than a hundred of medicine drugs produced by
soil actinomycetes are used in modern medicine [6].

The object of the study was a strain of Strepto-
myces levoris CNMN-Ac-01, isolated from soils of the
R. Moldova and included in the National Collection of
Non-Pathogenic Microorganisms of the Institute of Micro-
biology and Biotechnology of the Academy of Sciences
of R. Moldova [2].
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The purpose of this studying was to evaluate chang-
es of chemical indices of rabbit meat in responce to
the suplementation of granulated combined fodder with
biomass of S. levoris CNMN-Ac-01.

Materials and Methods

The research was carried out on two lots of rabbits of
three-breed crossbreeds @ ($ Chinchilla x 3 New Zea-
land White) x &' California (control lot and experimental
lot) of 5 rabbits in each lot. The lots of rabbits were formed
according to analogous principles of age, sex, body
weight, mode of maintenance and feeding. The age of
the rabbits included in the experiment was of 45 days.

The rabbits from the control lot were fed with gran-
ulated fodder produced at experimental technological
station “Maximovca” according to the recipe elaborated
in the Nutrition and Feed Technologies laboratory with-
in Scientific and Practical Institute of Biotechnologies in
Zootechny and Veterinary Medicine. The composition
of the granulated compound fodder included: alfalfa
hay flour, corn, wheat, barley, sunflower cake, soybean
meal, alcohol borhot, grape pomace, limestone, vitamin
and mineral premix 2% “Rabbit”, and kitchen salt.

The rabbits in the experimental lot received the same
granulated fodder with the addition of 0.1% biomass of
Streptomyces levoris CNMN-Ac-01 (4.30x108 UFC/qg).
The duration of the experience was 60 days. After 60 days
at the end of the experiment, rabbits of the experimental
group were fed without Streptomyces during 18 days
before slaughter. On the day of the slaughter, the age
of the rabbits became 123 days.

At the end of the experiment, control slaughter of
rabbits of both groups was carried out according to the
corresponding method [1].

To study the chemical composition of the meat, the rab-
bit carcasses were cut into cuts and deboned. After debon-
ing, minced meat was prepared and an average sample
was taken. The chemical composition of the meat was ex-
amined at the Eagle lab’s apparatus. It was determined the
percentage ratio of water, fat, protein and collagen in the
carcasses of rabbits in the control and experimental lots.

Statistical processing of the results of the experiment,
in order to assess the significance of the differences con-
sisted in grouping the material, calculating the arithmetic
mean (M), error (m) and the confidence criterion [12].

Results and Discussions

Initially, the chemical composition of granulated com-
pound feed with and without the supplementing of S. levo-
ris CNMN-Ac-01 was studied. It was found that control and
experimental granulated feed contain 18.18% and, respec-
tively 18.23% of crude protein. The crude fat content in the
dry matter constituted 2.83% in the experimental granulat-
ed fodder and 3.12% in the control one. Crude cellulose
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in the control granulated fodder constituted 16.30%, and
in the experimental granulated fodder 15.87% [5].

As a result of the study of the chemical composition
of the control and experimental combined granulated
forages, it was found that the biomass of S. levoris
CNMN-Ac-01 did not significantly influence their chem-
ical composition, and the developed granulated forage
recipe provided rabbits with nutrients (crude protein,
crude fat, etc.) necessary for their vital activity [5].

Until slaughter, the clinical examination of each rabbit
was carried out and their body mass was determined.

As aresult of the clinical examination of rabbits of con-
trol and experimental lots, were not found deviations from
the physiological norm, and their general condition was
good, the fur smooth and clean, the mucous membranes
pale pink, without elimination or inflammatory processes.

After slaughter, were examined the carcasses and
internal organs of the rabbits. The carcasses had a char-
acteristic pink-red color (fig. 1, 2), white-yellow adipose
tissue, internal organs without structural changes.

The average body mass at the age of slaughter is
economically important, and some authors [1, 16] men-
tion that it must constitute 50-60% of the weight of the
adult rabbit. The better the adult rabbit is maintained be-
fore the time of slaughter, the higher is the slaughter yield
and the better is the quality of the meat. Rabbits in the
control lot, at the age of 123 days weighed 2790.80 g,
and those in the experimental lot by 4.53% more.

One of the most important characteristics of the pro-
ductive qualities that determine the effectiveness of rabbit
breeding is slaughter indicators. Rabbits at earlier terms
reach certain indicators of live weight and slaughter quali-
ties [9, 10]. The meat qualities of rabbits were assessed by
the pre-slaughter and slaughter weights, and the slaughter
yield was calculated based on the weighing results. Table 1
shows the analysis of indicators of slaughter of rabbits.

Table 1. Results of control slaughter of rabbits (M+m, n=5)

Indicators Control lot Experimental lot

Slaughter qualities

Pre-slaughter live weight, g 2790.80+49.71  2917.20+30.82
Freshly slaughtered 1478.40+30.84*
carcass weight, g LRl tless el (td=2,66)
Chilled carcass weight, g 1467.60+30.73*
after rs e td=2,

fter 24 h 1347.20+32.38 d4=2 70

Kidney weight

with perineal fat, g 90.00+9.78 113.60+10.80

Slaughter weight, g 1437.20 1581.20

Slaughter output/yield, % 51.50 54.20

Morphological composition of carcasses

Half carcass weight, g 729.33+5.70 740.33+22.30
meat, g 526.00+9.45 571.33+6.77
bones, g 202.00+11.14 166.67+13.87

Meat coefficient 2.60 3.43

Note. * — P<0.05.
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Fig. 1. Rabbit experimental carcasses

The weight of freshly slaughtered carcass in the rab-
bits of the experimental group is by 120.4 g higher in
relation to the control group, the difference is significant
(td=2.66), as well as in the weight of the chilled carcass.
The slaughter yield is the ratio of slaughter weight to
live weight before slaughter expressed in percentages.
It is recommended that this ratio must be increased as
much as possible. Its value differs depending on the state
of maintenance of the rabbit, breed and age. In the control
lot the slaughter yield was 51.50%, and in the experimen-
tal one it achieved 54.20% or by 2.7% higher.

As a result of the carried out research, it was found
that, in the meat of rabbits from the experimental lot,
the water was 75.22%, or lower by 1.15% in comparison
to control lot (table 2).

The proteins are found in the muscle tissues that
is the most important component of meat. In relation
to the meat of other domestic animals, the rabbit meat
is characterized by the highest percentage of protein,
being of great nutritional value.

In the meat of rabbits, in the experimental lot was
19.19% protein and 1.31% collagen, being respectively
by 0.2% and 0.1% more compared to the control lot.

Table 2. Chemical composition of rabbit meat, %

Control lot Experimental lot
M+m 0 Cv% Mtm 0 Cv%
Water 74.07+0.34 059 0.79 75224088 153 2.04

Fat 547+0.41 071 1295 4.76x0.58 1.01 21.25

Specify

Protein 18991008 0.13 0.68 19.19+021 036 1.86
Collagen 1.30+0.03 006 4.28 1.31x0.05 009 7.11
36

Fig. 2. Rabbit control carcasses

According to some authors [1, 10, 16], the excessive
fat content reduces the nutritional quality of rabbit meat
by decreasing the percentage of protein, so they must
be slaughtered until the age of 110-120 days. The rab-
bit fat is a bioactive substance and a good natural im-
munomodulator. It is well absorbed by human body and
is better in quality than the fats of some other animals.
In the meat of rabbits of the control lot, the amount of fat
was 0.71% higher compared to the experimental lot.

The ratio of water : protein and water : fat in the
meat of the rabbits of the control lot was 3.90:1 and
13.54:1, respectively, and of the experimental one —
3.92:1 and 15.80:1.

Conclusions

The rational use of granulated fodder with the ad-
dition of Streptomyces levoris CNMN-Ac-01 biomass
contributed to obtaining meat with an optimal content
of water, protein and fat. At the end of the research pe-
riod, the body mass of rabbits of the experimental lot
exceeded that of rabbits of the control lot by 4.53%,
and the ratio of bones and meat in the carcass was
1:3.43 in favor of the experimental lot, which is 0.83
higher in comparison to the control group.

The chemical composition of rabbit meat in experi-
mental group is of the best quality, juicy, with a high pro-
tein content (19,19+0.21%) and with a low amount of fat
(4.76+0.60%). The increase of the content of protein
by 0.20% and water by 1.15% were observed in meat
of experimental rabbits where the content of fat was
decreased by 0.71% if compared to those of the ex-
perimental group.
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Prospects for Further Research

In further studies it will be developed a pilot batch of
a biological product containing biomass and fluid cul-
ture of the Streptomyces levoris CNMN-Ac-01 strain.
It is planned to conduct pilot production tests of dif-
ferent concentrations of biomass from 0.1% to 1.0%
(in the composition of granular feed) and fluid culture
from 0.5% to 2.0% (with its addition into the water)
on rabbits. For the reliability of the results, the experiment
will be conducted on a large number of animals.
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MeTtoto poboTu Byno ouiHut Bnnme 6iomacu Streptomyces levoris CNMN-Ac-01, goaaHoi 4O KOpMY, Ha M'ACHY MPOAYKTUBHICTb
i ximiyHuiA cknap mM’'sica kponiB. EkcnepumeHTanbHi Ta KOHTPOIbHI rpyny TBapyH (KoXHa no 5 kponukis) 6ynu copMoBaHi 3a NpUHLK-
namu aHanoriB: 3a BiKOM, CTaTTIO (TiNbKK CamKu), Macoto Tina, PeX1MOM YTPUMaHHS Ta rogyBaHHs. Bik KpOMnuWKiB, BUKOPUCTAHMX B eKC-
nepuMeHTi, cTaHoBUB 45 AHIB. KOHTPOMbHI KPOMUKM OTPUMYBAnu rpaHyrnbOBaHW KOPM, BUPOBEHNIN 3a peLenTypoto, po3pobneHoto
B nabopatopii kopMmiB i TexHonorii roaisni. Kponuku gocnigHoi rpyny oTpuMmyBan ogHakoBWI rpaHynboBaHui kKopm 3 ogasaHHsM 0,1%
6iomacu Streptomyces levoris CNMN-Ac-01. PesynsraTty XiMmiuHOro aHanisy 3acToCOBaHOro KOpMy rokasanw, Lo po3pobrneHunin KopMo-
BWI cknap 3abesnevye KponukiB BCIM HEOOXIAHNM ANS XUTTEAIANBHOCTI, TOAI Ak AoaaHa biomaca Streptomyces levoris CNMN-Ac-01
iCTOTHO He BnNMBae Ha Moro XiMiYHWMIA cknag. Y M’sci 4OCMiAHMX KPONUKIB crnocTepiranu 36inbLueHHs BMicTy binka Ha 0,20% i Boau Ha
1,15%, ToAi ik BMICT xupy 3HM3mBCS Ha 0,7 1% NOPIBHAHO 3 LM MOKa3HUKOM Y KOHTPOSbHIN rpyni. [lonaBaHHsA Giomacu cTpenTomileTiB
[0 rpaHyNbOBAHOIMO KOPMY 3HAYHO BMIMHYIIO Ha MPUPICT KPOMNWKIB | MONIMLIMIO CNiBBIAHOLIEHHS KICTKM 4O M'ca : M’ACO B TyLUi.

KntoyoBi cnoBa: m’Aco, ximi4HWIA cknag, Kponuku, kopm, biomaca, Streptomyces levoris CNMN-Ac-01

Karaman MA. Influence of Streptomyces levoris CNMN-Ac-01 on meat productivity and chemical parameters of rabbit meat.

Biol. Tvarin. 2021; 23 (1): 34-37. DOI: 10.15407/animbiol23.01.034.



