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YAK 639.311:639.3.043.13:639.3.043.2

A.l. Kozlov, T.V. Kozlova, N.G. Kruchynsky,
G.A. Raylyan, N.P. Dzmitrovich, N.M. Raylyan

COST EFFECTIVE TECHNOLOGY OF MARKETABLE FISH
IN POND AQUACULTURE

Studies on reclamation ponds of Pripyat Polesie showed their suitability to conduct feeding, cage and inte-
grated fish farming. Results of the studies indicate the appropriateness to use as seeding pike yearlings,
two-year carp, grass carp and bighead carp for aquaculture feeding. Growing of sturgeon in cages, using
as feed supplements Chlorella suspension, showed that the addition to the feed mixture of 10 % suspen-
sion of chlorella on the mass of the food provided to increase the average weight of Sterlet and Lena stur-
geon by 19,9 and 25,1 % respectively. This technology saves up 4.3 € (7,5 %) of the 57 € spent on feeding
the fish per day. The positive results showed during production of marketable fish in conjunction with the
Muscovy ducks. The live weight of ducks that received during the initial period of growing the suspension
of chlorella was 9,2 % higher than in the control group.

Introduction

The composition of fish products includes vitamins, enzymes and other organic compounds valuable for
the human body. Also in the fish meat it has all the essential amino acids, which determines its special value
as one of the best sources of high quality protein food. Meat of pond fish contains in its composition a
complete set of proteinogenic amino acids, of which a high proportion of aspartic (1,28—1,56 %) and gluta-
mine (1,75—2,16 %) acids, the chemical precursors of flavor and aroma. Aspartic acid is involved in the im-
mune system and the synthesis of DNA and RNA (the main carrier of genetic information), and promotes the
conversion of carbohydrates into glucose and subsequent storage of glycogen, as a major energy source
during exercise.

Proteins of fish muscle more fulfilling and perspective in creating culinary readiness of products, since to
a large extent, they can cover the daily human need for protein diet. It should be noted that the fish proteins
after correct processing have high absorbency (up to 93—95 %) is significantly superior to similar proteins of
animal meat. The best balance of the composition of the amino acids are proteins of grass carp, carp and
silver carp, roughly equivalent proteins had pike and perch. Studies confirm that there is no ideal ratio of
amino acids in muscle tissue of pond fish, but they are not inferior to the usefulness of the proteins of meat
of warm-blooded animals. It should be noted that the aquaculture objects are a source of food and biologi-
cally active substances. Purposeful and metered consumption of fish products are largely provides the
physiological norm in the diet and is useful for the development of products, corrective and support human
health [5].

It was found that the chemical composition of fish meat depends on the quality of habitat. Therefore,
careful attention must be paid to the conditions of cultivation of fish in fish farms, and to ensure greater use
of new technologies to obtain high-quality product [14].

In world practice there are several areas of aquaculture, which are based on different methods of gro-
wing marketable fish: pasture, pond and industrial, differing in the various levels of intensification of fish-
breeding process: extensive, semi-intensive and intensive [1, 15]. The relevance of research is the need to
develop cost effective technologies of growing fish in reclamation ponds of Pripyat Polesie. The purpose of
these investigations is to study the possibility of pasture, cage aquaculture and integrated fish farming,
taking into account the characteristics of hydrological, hydrochemical and hydrobiological regimes of ponds.
The pasture and integrated aquaculture using polyculture of fish (carp + phytophagous fish + pike) and
Muscovy ducks. When growing sturgeon in cages and raceways used pasty feed and the suspension of
Chlorella.

Materials and methods

The pasture and cage aquaculture

Research was carried out on multi-purpose ponds Krivichi-1 and Krivichi-2, located in the Pinsk district,
Brest region. Both pond fenced dam, water surface area has 47 and 49 hectares, respectively, and were
created for the purpose of irrigation, water supply for agricultural and fish farming. The greatest depth of
Krivichi-1 — 11,9 m, Krivichi-2 — 4,5 m. Filling ponds are using pumping stations. Ponds have a similar sedi-
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ments, they are represented by silty sands and peaty soils. The littoral zone is partially overgrown. Lakes
freeze over in late November — early December, opening in early April. Ice thickness reaches an average of
0,4-0,5 m. Both the pond was used for pasture aquaculture. Cage line was put at the site with greater
depths on the pond Krivichi-1, and on the pond Krivichi-2 using an integrated fish farming technology.

In pasture aquaculture ponds were seeding in mid-April with two-year carp (Cyprinus carpio L) with an
average weight of 420+15,54 g, grass carp (Ctenopharyngodon idella Valencinnes) — 310+6,5 g, bighead
carp (Hypophthalmichthys molitrix Valencinnes) — 125+3,50 g and pike yearlings (Esox lucius L.) —
315+10,01 g. At the same time we studied the thermal, hydrochemical and hydrological regimes of ponds.
The water temperature was measured daily: at 9.00, 14.00 and 19.00 hours. Water samples from ponds were
collected every 15 days. At the same time carry out test fishing to study the growth rate of fish, using
conventional techniques [2, 3, 4, 6, 7, 13].

Using the suspension of Chlorella like additive for different age groups of fish

When cage growing of fish studied the effect of the suspension of Chlorella in different doses in feeds on
the survival and growth rate of different age groups of Sterlet.

Fry Sterlets were grown in raceways adding the suspension of chlorella (Chlorella vulgaris strain IFR
Ne C-111) to feed («Coppens») in an amount of 4 ml/g feed (option Ne1) and 8 ml/g feed (option Ne 2). The
suspension was added to a dry feed 15 minutes before feeding. The fish were fed manually four times per day
during daylight hours. Experiments were performed in duplicate. The duration of the feeding of fish was 14 days.

When grown in cages three years old Sterlet (average weight was 558+9,91 g) and Lena sturgeon
(Acipenser baerii Brandt, with average weight was 631x13,92 g) studied the effect of the suspension of
chlorella (Chlorella vulgaris strain IFR Ne C-111) of their growth rate. Wet paste feed was produced by mixing
the combined feed company «PANTO» and stuffing made from fine-mesh low-value fish caught from the
same pond. Thus fish was passed twice through a meat grinder and mixed with the combined feed and
chlorella suspension in the following ratios of components:

¢ 50 % of stuffing and 50 % of combined feed (variant 1);

o 25 % of stuffing + 75 % of combined feed + 5 % of Chlorella suspension by weight of feed mixture

(variant I1);
¢ 50 % of stuffing + 50 % of combined feed + 10 % of Chlorella suspension by weight of feed mixture
(variant IlI).

Feed ready an hour before the distribution of fish. The fish were fed by hand 3 times per day during
daylight hours. Experiments were performed in duplicate. The duration of the experimental fish feeding was
42 days. The period of growing Sturgeon and Sterlet in cages was 150 days.

Using the suspension of Chlorella like additive in integrated technology of aquaculture

Fish and ducks grown using integrated technology of aquaculture. To determine the effect of chlorella
suspension on the growth and development of Muskovy ducks all ducklings were divided into three groups of
100 animals each: Option | (control) — ducklings did not receive the suspension of chlorella; Option Il — duck-
lings receive Chlorella suspension at a dose of 60 mg/head and Option Ill — ducklings receive Chlorella
suspension at a dose of 100 mg/head. Ducklings received the suspension of Chlorella when grown in a green-
house until the age of six weeks inclusive. Then the birds were transferred to grow on the pond. When grown
in the greenhouse ducks fed a mixture of grain (50 % of barley and 50 % of wheat) and in pond‘ — a fodder
flour.

Results
Water quality parameters and the growth rate of fish in pasture technology

Water quality parameters

As a whole the temperature regime of ponds meet the requirements of fish farming, but it was charac-
terized by high temperatures during the period from the second decade of July to the third decade of
August, when the water temperature was up to 29 °C.

Table 1 — Seasonal dynamics of hydroche- In general, in the hydrochemical regime of the inves-
mical parameters of ponds tigated ponds were no significant differences, except for
— — slightly elevated nitrates indicators in pond Krivichi-1
Parameterso | «Kvichi- | (Krivichi-2> (Table 1), but that does not impact on piscicultural
Water temperature (°C)  : 140-250 : 140250 | gameters.

| Oxygen (Oz,mglL) : 420-7.80 : 3,30-750 Analysis of seasonal hydrochemical parameters have
| Active water reaction (pH) : 8,00-862 : 750864 |  shown that significant changes in the hydrochemical
Nitrate (NOs, mg/L) ©0,43-1,00  0,00-0,00 regime is not mentioned when growing on the pond «Kri-
NItrIte(NOz, mg/L) 0,00-0,25 0,00-0,26 vichi-2» Muskovy ducks With stock!ng _density 26 ind./'H_a
Phosphate (mgP/L) """"" 7 010-028 " 040-095 compared to pasture growing of fish in the pond «Krivi-
------- chi-1». This allows us to characterize both ponds as eutro-

Total iron (mg/L) . 005125 : 0,10-2,50 phic with hydrochemical regime suitable for fish farming.
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The growth rate of fish

High values of the summer water temperatures have been favorable for the development of a natural
feed reserve.

As part of the zooplankton of both ponds during the study period were constantly present Cladocera:
Daphnia magna, D. longispina, D. cucullata, D. pulex, Ceriodaphnia pulchella, Moina rectirostris,
Sida cristallina, Bosmina longirostris, Chydorus sphaericus, etc. In general, in the zooplankton composi-
tion of ponds identified representatives of the following groups of organisms: Rotatoria, Cladocera,
Copepoda, Ostracoda and Chironomidae.

In the pond «Krivichi-2» the maximum value of zooplankton biomass in the region of places of musk
ducks observed in the third week of June, when it was equal to 33,5+2,56 g/m?. At this time in the water
prevailed D. magna, D. longispina, D. pulex, S. cristallina. A small peak in the dynamics of zooplankton bio-
mass observed in the third week of July, due to the development of these same Cladocera. In general,
seasonal mean values of the zooplankton biomass in the region place of growing of musk ducks and 50 m
away from it were 1,3 times higher, and equal to 10,9+0,98 and 8,4+1,52 g/m?® respectively.

Benthos in the ponds was presented Gastropoda, Oligochaeta, Crustacea and Insecta. In the benthic
fauna was dominated by Chironomidae, mainly larvae of Chironomus plumosus. The small number of
larvae was also attended by Ephemeroptera and Odonata. Rarely of Oligochaeta in the composition of
benthos marked Aulophorus furcatus. From Gastropoda were met Limnaea stagnalis and Planorbis sp.
and crustaceans — Asellus aquaticus. The maximum biomass of benthos at the place and location of musk
ducks at a distance of 50 meters from them are marked in mid-June and late July, when their value was
respectively 20,5+0,86 and 10,7+1,75 g/m?.

In an average season values of biomass of benthos near the location of the place of cultivation of ducks were
higher by 1,5 times than at a distance of 50 meters from it equal to 8,5+0,80 and 5,1+0,60 g/m?, respectively.

In the qualitative composition of native fish fauna marked the following species of fish: carp, perch,
roach and ruff.

These conditions reflected in the growth rate of carp (Figure 1), grass carp (Figure 2), bighead carp
(Figure 3) and pike (Figure 4).

Growing commercial fish using pas-
ture technology has showed that the
growth rate of fish was high. In October,

1200

1054,5:66,4
945,5:32,0

the three-year carp has an average 854,5:57,4
weight of 1050+66,4 g, which was 746,5:35,5
caused by a wide range of food and its ; 633,8£708
high level of natural forage fish through-
out the growing period, and the high i
weight of the planting material. Because 4001
of herbivorous fish the greatest average
weight in October had grass carp 2001
(1071,0=112,8 g). Bighead carp at this o
July

time reached 718,5+128,5 g, the average June August September © October
weight of pike caught during fishing on Month

the control at the end of the study
period, reaching 792,0+107,9 g (Figures

:

8

Fishweight,g
3
e

Figure 1 — The growth rate of carp (hereinafter Mean+Stan-

1,23 4) dart error).

The typical diseases of carp fish (like 1200 1071081128
aeromonas, saprolegnioz, ligulosis and ——
etc.) have been no identified upon visual e 91665381
examination and autopsy of caught fish. - 764,3:98,4
This was due to the impact of pike on the & 645,522
ecosystem of the pond, which in turn, also é;'f 600
have a positive impact on its growth. Pike, 5 426,0£60,3
eating the small carp, perch, roach and & 400+
ruff, thereby reduced competition in the
diet of studied fish. 2°°‘EI
Impact of the suspension of Chlorella like 0 v . ; ,
additive for different age groups of fish June v i B S

Cage aquaculture is used both in
natural and in artificial ponds, such as
reservoirs and reclamation ponds [11], and has many important social, economic and environmental benefits.

Figure 2 — The growth rate of grass carp.
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Figure 3 — The growth rate of bighead carp.
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Figure 4 — The growth rate of pike.
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Figure 5 — Weight of Sterlet in the experimental and cont-
rol groups.
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Figure 6 — Weight of Lena sturgeon in the experimental

and control groups.

104

Using Chlorella suspension as feed
additive for breeding fry Sterlet possible
to increase survival by an average of
21,47 % (2,18 times) as compared to the
standard feeding technology with feed of
Coppens company without adding chlo-
rella suspension. After 14 days, the ave-
rage weight of fry Sterlet (4,562 g) ex-
ceeds was bigger on 1,77 times the mass
of the fish grown by standard techniques
using Coppens fish feed, which averaged
2,576 g.

The use of cage technology in the
production of the sturgeon showed that
when feeding fish with standard combi-
ned feed periods of increased body mass
indices coincide with the most comfor-
table water temperature for fish. When
grown Sterlet use of feed mixtures in the
ratio of 50/50 % of combined feed and
stuffing from invaluable fish though it
gives economic effect, but the growth rate
of the fish was still 7,0 % lower compared
to their feeding with combined feed only.
The best results were obtained in the
third option, when feeding fish with a
mixture consisting of 50 % of combined
feed + 50 % of stuffing + 10 % of the Chlo-
rella suspension. Using such mixtures
allow having excess Sterlet average
weight of 19,9 %, and sturgeon — by
25,1 % as compared with the control. In
this final average weight of Sterlet was
1049+96,42 g (Figure 5), and the mass
of the three-year Lena sturgeon was
equal to 2375+103,54 g (Figure 6).

Impact the suspension of Chlorella like
additive in integrated technology of
aquaculture

Integrated cultivation of commercial
fish and Muskovy ducks contributed the
most complete utilization of the natural
resources of the pond [7, 11, 12]. Co-gro-
wing of fish and birds reduced the cost
of production of fish and gave meliorative
effect. It is known that in an integrated
aquaculture when roaming ducks or geese
on fish ponds save up to 50—70 % of the
feed, and thus the feces of birds serve as
an excellent organic fertilizer and promote
the development of the natural forage base
of the pond [10].

Thus, the final mass of males receiving
Chlorella in doses 60 and 100 mg/head
was bigger at 6,0—10,8 % as compared
with the control, while in females, this
figures were 2,5-12,4 %, respectively
(Table 2).

Studies have shown that the use of a
suspension of Chlorella as a feed addi-
tive for growing juvenile Muskovy ducks

© NPUPOIHLIE PECYPCHI Ne 2 2016
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Table 2 — Growth rate of ducks using a suspension of Chlorella

Experience (option Il Experience (option Il - ,
60 mg/head, n = 100 animals) | 100 mghead, n = 100 animals) |  Control (n =100 animals)
3B | X 38 | B | R

Age 1 week, weight (g)

................................................................................................
[ et At el A et Ak A s A A

L T L1 S 196918 ;53762 12089 . 47238
__________________________ The overall increace over the P‘%"."?d.‘?f_g_“?‘_"’_'r_‘g_ R
298488 179670 311606 : 198838 . 281450 : 167394

until the age of six weeks had a positive effect on their growth rate and when growing on the pond. Thus
higher rates of mass had birds receiving Chlorella suspension at a dose of 100 mg/head. And the male
Muskovy ducks had higher gains than females, due to their biological characteristics [12] (Table 2).

When grown in pond duck consume aquatic plants, shellfish, insects and larvae of other aquatic orga-
nisms, and therefore consumption of feed on growing them reduced by 35 % compared with conventional
technology. At the same time as feed the ducks asked fodder flour, which is 3 times cheaper combined
feed. This gives a significant economic effect on the growing of Muskovy ducks using such technology. Besi-
des ducks, consuming higher aquatic plants, significantly reduce of number of aquatic plants on pond river-
side and reduce the number of gastropods, which are the intermediate hosts for agents of fish diseases.

Discussion

Pasture technology allow to produce clean and cheap fish products without the use of artificial feeds.
Considering that the fish uses a fully natural food base of the pond. This reduces the organic load on the
pond and stored it trophic status.

Using of the suspension of Chlorella like food additive for fish shown better growth rate in raceways and
cages. The use of such technology will reduce the cost of feeding fish with 0,152 $ to 0,07 $ per day. As a
result, taking into account the resulting higher survival rate, saving 14 days of an experimental batch feeding
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of 680 fish it amounted to 5,16 $. Taking into account the cost of rearing each batch of Sterlet economic
effect of using of the results amounted to 7,59 $ per 1,000 farmed fish of the growing period of 14 days.

The use of the cage technology will reduce the cost of feeding fish from 1,35 € to 0,83 € per day. As a
result, saving 50 days of feeding an experimental batch of fish was 26 €. In terms of all the quantities of fish
for the period of its growing (150 days), the economic effect amounted to 300 €.

Thus, studies have shown that when grown Muskovy ducks on the pond together with the fish they
consumed a considerable amount of natural food (plants and invertebrates), which contributed to their faster
growth. This indicated a significant saving of feed for birds and economic suitability of doing integrated fish
farming. The growth rate of the fish grown in polyculture in pond with ducks, were higher on average by 20 %
compared to the same fish species composition grown on pasture technology, which can be explained as
follows:

¢ in addition to the natural food base of the pond fish (carp) consume feces of Muskovy ducks, in which

the percentage of combined feed reached 60 %;

¢ feces of ducks were organic fertilizers and stimulated the development of the natural food base for fish

in the pond.

As a result of the proposed technology of integrated production of fish and ducks provided:

¢ saving combined feed, for production of ducks;

¢ decrease in production costs;

e increase the security of fish natural food;

¢ environmental cleanliness and safety of products;

o the possibility of selective removal of fish from the pond and ducks as they reach marketable weight.

The economic feasibility of the proposed technology in production is achieved through the rational use of
bioresources of ponds to produce marketable products of fish and ducks and cost of combined feed used
in the traditional production of fish and birds. The proposed technology will save up to 35 % of ducks feed
compared with the standard technology of growing Muscovy ducks. Save money on the production of 1 ton
of commercial products of Muscovy ducks could reach near 100 €.

Conclusion

Analysis of the research showed that reclamation ponds of Pripyat Polesie depending on the characteri-
stics of hydrological, hydrochemical and hydrobiological regimes can be used for fishery purposes. In the
ponds of this type it is advisable to use the pasture, cage and integrated aquaculture technology. This
ensures that the environmental safety of production and economic benefits of technologies used.
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A.l. Kaznoy, T.B. KasnoBa, H.l. Kpy4sircki, I'A. PavinsH, H.I1. 43mitposiy, H.M. Paiinan
HI3KA3ATPATHbISI TAXHAJIOI I AKBAKY/IbTYPbI 411 MEJIISPALbINHbBIX BAJAEMAY

[pbl BSA3EHHI HarynbHav akBaky/bTypbl Y SKacLli nacajkasara Matspbisisly BbikapbiCToyBasli rafasi-
KoY Ludyraka, AByxraaasikoy kapmna, 6enara amypa i nsapactara 1aycranobika. la 3akaH4yaHHI sKkcreps-
MEHTY (KacTpblYHiK) Tpoxroaki kapna meni cspagHioo macy 1054,5+66,4 r, 6enbl amyp — 1071,0+
112,8 r, napacTsl TaycTanobik gacsrHyy capaaHsvi mackl 718,5+128,5 r, a wdynak — 792,0+107,9 r, wro
cBenYbilib ab MaTa3roAHacLi MPbIMSHEHHSI Takora poAy nacaakaBara MaTapbis/ly Mpbl BSA3EHHI Hary/ib-
Havi akBaKybTypbl. BbipolLdBaHHE acsiTpoBbIx Pbib y natkax 3 BbIKapbiCTAHHEM CYCIEH3ii Xnapasbl K
kapmaBovi fabayki fa3B0JiNa MaBbICiLb BbXbIBaIbHACLIb MaJIbKOy cLepnsasi y capaaHiv Ha 21,47 % (y
2,18 pasoy) i 3absicreybiLib NaBeiYoHHE CapaaHsaV Machl ¥ 1,77 pa3oy y napayHaHHi ca cTaHaapTHam
TOXHaJIorisawi KapMeHHs kapmami ipmbl «KoneHu» 6e3 fafaHHs CycrneH3sii xnapasnel. Beipol4saHHe
acsTpoBbIx Pblb Y cafikax 3 BbIKapbICTAHHEM Y ikacLli AafaTky [a KapMoy CyCrieH3ii xnapasnbl 3absicriey-
Bae raBesliyoHHE CPSAHSV Machl CLiepnsasi i neHeckara acatpa. Havineniubis BbiHiki Gbisli aTpbiMaHb!
npbI KapMJIEHHI pblb cymecclo, sikas cknaaaedua 3 50 % kambikopmy + 50 % ¢apiuy + 10 % xnapanei.
BbikapbeicTaHHe Takos CyMeci a3BoJiiia aTpbiMalib NepaBbILLISHHE CIP3AHSN Mackl cuepnsasi Ha 19,9 %,
a acatpoy — Ha 25,1 % y napayHaHHi 3 KaHTPosieM. ATPbIMaHbl CTaHOYYbIsl BbIHIKi 1Pkl BbITBOPYACL
TaBapHari pbibbl CyMecHa 3 MyCKyCHali kaqkaii. [lacnenasaHHi nakasani, LLUTO TaBapHas maca camLoy
MYCKYCHavi Kayki, SKis atpbiMiBani xapany y aosax 60 i 100 mr/ron, nepasbiluaia KaHTPOJbHbIS rakas-
ybiki Ha 6,0—10,8 %, a TaBapHas Maca camak — Ha 2,5—12,4 %. [pbl raTbiM 60JIbLL BbICOKIS naka34bIKi
machkl Mesi NTYLLKi, SKis aTpbiMAiBani cycrneHsito xnapassl y Aose 100 mr/ron. Akpams Taro kayki, cna-
XKbIBaOYbl BBILLISVLLYIO BOAHYIO pac/liHHACLb, 3Ha4Ha 3HiXasli KOJIbKaclb BbILLISVLLAN BOAHaM paciiiH-
Hacui npblbsipaxHa nanackl Bagaéma i namsiHLLaNi KosibkacLb 6pyxaHorix Masockay, skis 3'aynsouLua
rpamexHbIMi racrniagapami 3axBopBaHHs1y pblO.

A.U. Kosnos, T.B. Kosnosa, H.I. Kpyynrckni, I'.A. Pavnan, H.I1. Amutposny, H.M. Paiinsu
HU3KO3ATPATHBIE TEXHOJIOMHU AKBAKYJ1bTYPbI 4151 MEJTUOPATUBHbIX BO4OEMOB

[py BeAeHn HarysibHOV akBakyJ/ibTypbl B KAY4€CTBE [10Ca[0YHOro Mmarepuasa 1ucrosb30Basn rogo-
BVIKOB LLIyKW, IBYXrofl0OBMKOB kapria, 6es10ro aMmypa v necTporo To/cTosiobuka. 1o 0KoH4YaHnM aKkcrepu-
MeHTa (OKTSIOPb) TPEXNETKM Kaprna nMean cpeaHioo maccy 1054,5+66,4 r, 6enbisi amyp — 1071,0+
112,8 r, necTpbii TONCTONOOUK AOCTUI cpeaHel macckl 718,5+128,5 r, a wyka — 792,0107,9 r, yto
CBUAETENLCTBYET O LIeJIECO00PAa3HOCTN MPUMEHEHMNS] TaKoro poda rnocafo4YHoro matepuana npuv
BeAeHnY nacTONLLHOV akBaKybTypbl. BbipallyBaHue 0CEeTPOBbLIX Pbib B IOTKax C UCMO/Ib30BAHNEM
CYCIEeH3UM XJ1I0PESIIbl Kak KOPMOBOV f00aBKu MO3BOJIAIIO MOBbICUTb BbIXXKMBAEMOCTb MasibKOB CTERSAN
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B cpeaHem Ha 21,47 % (B 2,18 pa3sa) n obecneunTb YBEMHEHNE CPEeAHEN Macchl B 1,77 pasa ro cpas-
HEHWIO CO CTaHAapTHOM TEXHOJI0rNel KOpMIeHUs kopMmamu pupMsbl «KoneHL» 6e3 gobasneHus cyc-
neH3umn xopesiibl. BbipallmBaHne oceTpoBbix pbib B cafikax C UCMOIb30BaHNEM B Ka4ecTBe 400aBKu K
KOpMaMm CyCrieH3um x/10pessibl 06ecrneynBaeT YBe/IMHEHNE CPEeAHEN MacChl CTEPSISAN U JIEHCKOro
oceTtpa. Hannyyiume pesynbtatsl ObUIM NOYHEHbI IPY KOPMAEHUN Pbi6 cMechkio, cocTosLel n3 50 %
kombukopma + 50 % ¢aplua + 10 % xnopesnnbl. Vicnonb30BaHne Tako CMecy Mo3BONIO MOJTYYNTb
npeBbILLEHNE cpeaHel macckl ctepasam Ha 19,9 %, a oceTpoB — Ha 25,1 % 1o cpaBHEHWIO C KOHTPO-
nem. lMonydeHbl Mo0XNTENbHbIE PE3YbTaTkl NPV NMPOU3BOACTBE TOBaPHON PblObl COBMECTHO C MYC-
KyCHoW1 yTKOM. VlccnenoBanusi nokasasm, 470 TOBapHasi Macca CamLioB MYCKYCHOW YTKU, r0J1y4aBLUInX
xnopesnsny B aosax 60 n 100 mr/ron, npesbilana KOHTPO/IbHbIE nokadarteam Ha 6,0—10,8 %, a ToBapHas
macca camok — Ha 2,5-12,4 %. lpu aTom 6osiee BbICOKME noKasaTtesn MacChl UMEN NTULlbI, oJyya-
roume cycrnieHauo xaopennsi B gose 100 mr/ron. Kpome 10ro ytkm, notpebnss BbiCLUIYIO BOAHYIO
DPacCTUTENIbHOCTb, 3HAYNTENILHO CHUXAIOT 3apacTaeMOCTb MPUOPEXHOV MOA0CkHI BOJOEMA BbICLLEN BOA-
HOVi paCTUTE/IbHOCTbIO M YMEHbLLIAIOT YUCIEHHOCTb OPIOXOHOMMX MOJITIOCKOB, SIB/ISIOLLMXCS MPOMEXY-
TOYHbIMW X03s5€Bamu 3a60s1eBaHNI PbiO.
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