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M3YUYEHUE BUOJIOTMYECKOM AKTUBHOCTHU IITAMMA BUPYCA
NHOEKIITMOHHOI'O BPOHXUTA IITULL «H-120»

ITo pe3ynpTaram uccieA0BaHUM HA MH(EKUMOHHBIA OPOHXUT NMTHUIl BBOAWIM BHPYCHBIN
mramMmMm «H-120» B posze 1000 1g91/1,2[50/0,20M3 B QJUIAHTOMCHYIO KUIKOCTH 10-m1HEBHOTO
AMOpPHOHA, YTO MOKA3aJI0 €€ OMOJOTHYECKYI0 aKTUBHOCTH 5,78+0,08 lgSI/II[5o/CM3.

[Ipu BBOmmMMoOI mo3e 100000 ee Owmonormyeckas aKTHBHOCTH cocTaBuia 6,70+0,14
1g3HI[5o/CM3.

CooTBeTcTBEHHO TIpu  BBoaAMMOM 1o3e 600000 lgBI/I,Z[5o/O,ZCM3 Onostornyeckas
aKTUBHOCTH cocTaBmia 6,87+0,08 lg3I/II[5o/CM3’ TJIe CMEPTHOCTh SMOPHOHOB YBEIHYUIIOCH.

CuntaeM caMOl BBICOKOM OMOJIOTMYECKOW AKTHBHOCTBIO SBJIAETCS BBOAMMAs 11034
Bupyca 10000 31U /Is0, 0,2 cM®, aKTUBHOCTB kotoporo coctasiusier 7,03+0,08

Knrouesvie cnosa: Coronavirus avia, Coronaviridae, E. Coli, nuadexuust, smOpuon, «H-
120%», «H-52», «AM»y, allslaHTOMCHAs KUJIKOCTh, OMOJIOrHYECKasi aKTUBHOCTb.

A.M. Mailibaeva, R. Zh. Myktybayeva, K.K. Tabynov, Sh. Zh.Ryskeldinova
RESEARCH OF BIOIOGICAL ACTIVITY STAMM “H-120” VIRUSES OF
INFECTION BRONCHITIS OF BIRDS.

Results of research for infection bronchitis of birds injection viruse stamm “H-120" in dose
1000 lg EIDso/0,2 cm® in allontoise solution for 10 days embrion shows biological activity
5,78+0,08 IgEIDs/0,2 cm?®.

For injection dose 100000 biological activity shows 6,70+0,14 IgILDso/0,2 cm®.

Among injection dose 600000 IgEIDsy/0,2 cm® biological activity shows 6,87+0,08
IgEIDs0/0,2 cm?® death embrions increases.

Biological activity injection dose of viruse 1000 IgEIDs/0,2 cm?® activity shows 7,03+0,08.

Key words: Coronavirus avia, Coronaviridae, E. Coli, infection, embryos, «H-120», «H-
52», «AMy, allantoisny liquid, biological active.
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THE INFLUENCE OF ZEOFISH ON THE FATTY
ACIDS PROFILES OF THE FISH

This article presents the results of the influence of zeolites as feed additives on the fatty
acids profile of fish. Research was conducted for 63 days using rainbow trout from Turgen
village (Kazakhstan). The studied material was zeolitic tuff from the Chankanay deposit as an
additive to RGM-2M feed. They were fed with normal diet, and normal diet supplemented with
1%, 2%, 3% and 4% of natural zeolites. Additionally, lipid contents and FA compositions were
studied. Amino acid compositions were studied. The results of this study confirmed that zeolites
have a positive effect on the fatty acid composition.

Key words: zeolite, feed additives, Oncorhynchus mykiss, fatty acid composition
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Introduction

Zeolites are crystalline, hydrated aluminosilicates of alkali and alkaline earth cations,
consisting of threedimensional frameworks of SiO4 and AlOs tetrahedra linked through the
shared oxygen atoms. Both natural and synthetic zeolites are porous materials, characterized by
the ability to lose and gain water reversibly, to adsorb molecules of appropriate cross-sectional
diameter (adsorption property, or acting as molecular sieves) and to exchange their constituent
cations without major change of their structure (ion-exchange property) [1,2]. The exploitation
of these properties underlies the use of zeolites in a wide range of industrial and agricultural
applications and particularly in animal nutrition since mid-1960s [3].

Intensive aquaculture continues to expand, which requires high quality protein sources.
Fish meal is major and increasingly expensive component of salmon and trout feeds, since it has
high levels of digestible protein and energy, excellent amino acid and fatty acid profiles. CLNP
as feed additive can improve the effects of feed [4].

The lipid contents and fatty acid compositions (% of total fatty acids) of rainbow trout fed
with four different ratios of clinoptilolite were studied. The fatty acid compositions of fish in
groups ranged from 26.81% to 27.93 % saturated fatty acids, 25.35-31.435 % monounsaturated
and 32.99-40.185 % polyunsaturated. Among them, those occurring in the highest proportions
were oleic acid (C18:1n9, 19.85-22.27 %), palmitic acid (C16:0, 15.60-16.56 %), linoleic acid
(C18:2n6, 11.43-18.88 %), cis-4,7,10,13,16,19-docosahexaenoic acid (C22:6n3, 13.36-15.52 %),
stearic acid (C18:0, 4.25-4.75 %), palmitoleic acid (C16:1, 3.53-4.59 %), cis-5,8,11,14,17-
eicosapentaenoic acid (C20:5 n3, 3.11-3.39 %), and myristic acid (C14:0, 2.56-2.85 %). The
findings demonstrated that fatty acid compositions of the groups depend on feed, age,
environmental conditions, and effects of feed additives like clinoptilolite. In this respect, it
demonstrated that clinoptilolite can be added to fish feeds [3].

The purpose of the research is to analyze the fatty acids profile composition of fish meat
while using Zeofish in their diet as feed additives.

Materials and methods

Investigations were carried out at the Department of Veterinary-Sanitary Examination
and Hygiene, at the Kazakhstan-Japan Center of the Kazakh National Agrarian University and at
the trout farm in Turgen village during 2011-2013 years.

Fatty acids analysis of fish meat

The fatty acid profile of trout samples was determined as fatty acid methyl esters
(FAMES). Prior to analysis, the head, tail, fins, and viscera of the fish were removed. The edible
tissue was filleted with the skin left on and homogenized. Fish samples were prepared using
direct saponification with KOH/methanol followed by a derivatization with (trimethylsilyl)
diazomethane by the method of Aldai et al. (2006).

FA composition was analyzed by GC Agient with an autosampler (Agilent HP 6890 N,
USA) equipped with a flame ionization detector and a Supelco-SP-2330 fused silica capillary
column (30 m, 0.25 mm i.d., 0.20 mm film thickness of polyethylene glycol) (Bellefonte, PA).
The oven temperature was 140 °C, held at 5 min, raised to 200 °C at a rate of 4 °C/min and to
220 °C at a rate of 1 °C/min, while the injector and the detector temperature were set at 220 °C
and 280 °C, respectively. The sample size was 1 ul and the carrier gas was controlled at 16 psi.
The split used was 1:100. The individual FAMEs (fatty acid methyl esters) were identified
according to similar peak retention times using standard mixture Supelco 37 Component FAME
Mix.

All data were subjected to one-way variance analysis (ANOVA) using the Statistica 8.0
software environment to test the effects of the experimental diets. Duncan's multiple range test
and critical ranges were used to test differences among the individual means. The differences
were regarded as significant when P<0.05. All of the results are expressed as the meanstS.D.
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Results and discussion

It is known that fish meat does not contain significant amounts of lipids, however the
study of its fatty acid content is of significant interest, not from the perspective of determining its
biological value, but as the indicator whose change is indicative of cell abnormalities in
biochemical processes. It was found that zeolite mainly increases the level of polyunsaturated
fatty acids in fish meat.

The biochemical composition may be affected depending on the species of fish,
environmental factors, size, age, and diet Fish can be a source of essential fatty acids. In this
study, FA contents (% of total FAS) in rainbow trout fed with RGM-2M with zeolite from
experimentals and control groups was given in Table 3.

Of the fatty acids analysed, there were higher and lower levels of fatty acids in experimental fish
than in the control group.

The FA contents of fish in control and experimental groups ranged from 26.25% to
27.37% saturated fatty acids (SFAs), 30.04-31.29% monounsaturated (MUFAS) and 35.44—

36.71% PUFAs (Table 1).

Table 1

Profile of fatty acids in lipids in muscle tissue of rainbow trout (control and experimental group,

% of total fatty acid).

Fatty acid composition, Control Experimental group
g 100 g* (grfgg) 1% 2% 3% 4%

C 12:0 (Lauric acid) 0,04+0.03 | 0,04+0.02*° | 0,05+0.02* | 0,05£0.02° | 0,04+0.02°
C 13:0 (Tridecanoic acid) 0,0240.02° | 0,01+0.04* | 0,03+0.02* | 0,02+0.02 | 0,01+0.023°
C 14:0 (Miristic acid) 3,27+¢0.06° | 3,85+0.07" | 3,76+0.03" | 3,72+#0.03" | 345+0.02°
C 15:0 (Pentadecanoic acid) 0,3740.03 | 0,37+0.05° | 0,37+0.04* | 0,36+0.05° | 0,36+0.03"
C 16:0 (Palmitic acid) 15,99+0.05° | 16,16+0.08° | 16,05+0.07* | 16,22+0.10° | 15,34+0.08°
C 17:0 (Heptadecanoic acid) 0,68+0.02° | 0,58+0.03° | 053+0.05° | 0,52+0.02° | 0,48+0.03"
C 18:0 (Stearic acid) 3,42+¢0.13" | 325+0.02" | 344+0.04% | 3,15+0.04° | 3,25+0.05°
C 20:0 (Avrachidic acid) 0,22¢0.03 | 0,21+0.02*° | 0,16£0.02* | 0,23+0.02° | 0,21+0.02°
C 22:0 (Behenic acid) 154+0.14* | 1,26+0.05° | 1,32+#0.05° | 1,48+0.05° | 1,53+0.04°
C 23:0 (Tricosanoic acid) 0,04+0.02° | 0,04+0.06° | 0,03+0.03* | 0,04+0.02° | 0,04+0.02°
C 24:0 (Lignoceric acid) 1,35+0.02° | 1,40+0.03° | 1,44+0.04° | 1,25+0.05° | 1,54+0.03
Total SFAs 26,94 27,17 27,18 27,04 26,25
Monounsaturated Fatty Acids
C 14:1 (Myristoleic acid) 0,23+0.06° | 0,23+0.04* | 0,24+0.03* | 0,23+0.03° | 0,21+0.02°
C 16:1 (Palmitoleic acid) 530+0.02° | 529+0.08" | 525+0.05° | 5,36+0.04° | 595+0.02°
C 17:1 (cis 10 -heptadecenoic acid) | 0,26+0.06° | 0,23+0.02° | 0,21+0.02° | 0,23+0.02° | 0,35+0.03"
C 18:1 n9 (Oleic acid) 20,98+0.09” | 20,27+0.11% | 21,72+0.10® | 21,52+0.07* | 20,08+0.08"
C 20:1 (cis -11- eicosenoic acid) 2,43+0.02% | 2,41+0.05° | 2,35+0.04° | 2,41+0.03* | 2,41+0.02°
C 24:1 (Nervonic acid) 1,46+0.02* | 1,61+0.06° | 1,52+#0.06° | 1,53+0.02° | 1,48+0.02°
Total MUFAs 30,66 30,04 31,29 31,28 30,48
Polyunsaturated Fatty Acids
C 18:2 n6 (Linoleic acid) 11,06+0.02° | 11,11+0.02* | 11,24+0.03* | 11,35+0.02° | 11,45+0.03°
C 18:3 n6 (y-linolenic acid) 0,2940.03° | 04240.02° | 0,35+0.02° | 0,28+0.02° | 0,26+0.02°
C 18:3 n3 (Linolenic acid) 1,86+0.02* | 1,99+0.05° | 1,89+0.04° | 1,94+0.03" | 1,86+0.04°
gCizdo).z (Cis-11,14-eicosadienoic | 4 s 000 | 0504008 | 045:0.04° | 0,55:0.04° | 0,65+0.04"
C 20:3 n6 (cis-8,11,14- 024+0.07° | 023+0.07 | 024007 | 02140.06° | 0.23+0.07°
eicosatrienoic acid)
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eCiCzoos:;rri‘g’n(gi'cs'alclial)“'17' 058:002° | 058+0.02° | 051:0.02° | 056+002° | 0,58+0.02°
C 20:4 6 (Arachidonic acid) 0,87£0.02° | 0,69:007° | 0,79+0.07° | 0,71£0.06° | 0,8720.07°
gCzogfpzﬁtgce'so?failld)l‘égz 3,86£0.02° | 4,05£0.03° | 4114008 | 412+0.03° | 4,2140.03"
gdzdz):z (cis 13,16 —docosadienoic | 4 50060 | 1,0540.02° | 1,0240.02° | 1,02¢002° | 106+0.02°
dcoigsir?sxgce'so‘:gai?d)l%1H6A19 15,05£0.02° | 16,090.02° | 15,05+0.02° | 15,35£0.02° | 1534+0.02°
Total PUFAS 35,44 36,71 35,65 36,09 36,51

PUFAS/SFAS 132+0.02° | 1,35¢0.02° | 131:005 | 1,233:0.05 | 1,39+0.03"
06 12,46+0.07° | 12,450.06° | 12,6240.038" | 12,55£0.07° | 12,81%0.08°
On3 21,35+0.05" | 22,71+0.04° | 21,562+0.05° | 21,97+0.05" | 21,99+0.03"
n6/n3 0,58£0.02° | 0,55:00° | 059+0.05° | 057+0.05 | 0,58+0.03°
DHA/EPA 3900.08% | 3,97:0.08° | 3,66:007° | 3,73:0.05 | 3,64+0.06"
Unidentified 6,96£0.02° | 6,08£0.02° | 588:00 | 559:0.02° | 6,76+0.04°

The letters in the same line show the differences in the results of statistical analysis.

Lipids in the fatty muscle tissue of trout fed with feed containing 2 and 3% zeolite
contained the most saturated fatty acids. The most monoene acids were contained in lipids of the
muscle tissue of fish fed with feed with the addition of 2 and 3% zeolite. The level of SFAs was
comparable, and MUFAS was significantly lower than the level oberved by Luczynska
(Luczynska et al. 2011). The most n-6 polyene fatty acids were noted in the muscle tissue of fish
fed with feed with the addition of 1% zeolite, however this content was greater in all
experimental groups in comparison to the control group.

Among them, those present in the highest content in the experimental group of fish were
C18:1n9, oleic acid (OLA, 20,08-21,72 %), C16:0, palmitic acid (PAA, 15.34-16.22%), DHA
(15.05-16.09%), C18:2 linoleic acid (LIA 11.06-11.45%), palmitoleic acid (PLA 5.30-5.69%),
C16:1 EPA (3.86-4.21%), stearic acid (STA 3.15-3.44%), and C14:0, and myristic acid (MYA,
3.27-3.85%).

Epidemiological studies have shown that n-3 fatty acid intake is inversely related to
cancer, cardiovascular diseases, psychiatric disorders, asthma, bone mineral density and type 2
diabetes. Because of this fact, polyunsaturated fatty acids (PUFASs) should be separated into n-3
and n-6 fatty acids. Although n-3 and n-6 PUFA levels in the two experimental groups (1% and
3% additives) were higher than in the control group, the difference was statistically significant.

The muscle tissue of trout fed with feed with the addition of 4% zeolite was characterized
as the richest source of EPA. Linoleic acid was dominant in the group of n-6 fatty acids, and
DHA and EPA were dominant in the n-3 group. Other researchers have made similar
observations.

The proportions of FAs-n3 (21.35%; 21.56-22.71% control and experimental groups)
were generally higher than those of FAs-n6 (12.46%; 12.45-12.81%). The UK Department of
Health recommends an ideal n6/n3 ratio of 4.0 at maximum. Values higher than the maximum
value are harmful to health and may promote cardiovascular diseases. In this study, the n6/n3
ratio was found to be 0.55-0.59 in the all experimental groups.

The recommended minimum value of the PUFAS/SFASs ratio is 0.45, which is lower than
the values of 1.32 and 1.31-1.39 from the control group and the experimental groups treated
with RGM-2M and additives. DHA/EPA ratios ranged from 0.72 to 6.89 in some fresh water fish
species and it was equal to 1.56 in rainbow trout.

In this study, the ratio of DHA/EPA in rainbow trout fed with RGM-2M with 1% zeolite
was found to be 3.97 and was greater than in control groups (3.90). In other groups, this ratio
was lower and amounted to from 3.64-3.73.
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No simple correlation can be found between the content of individual fatty acids and the
percentage of addition of zeolite to feed on the basis of the conducted analysis. Undoubtedly, the
addition of zeolite has an influence on the profile of fatty acids in lipids in the muscle tissue of
Rainbow trout, and it also increases the content of n-3 and n-6 polyene fatty acids
advantageously.

Conclusion

The results of this study confirmed that zeolites have a positive effect on the biochemical
features of meat. A negative effect of clinoptilolite was not determined. This study showed the
significance of using zeolites as a feed additive for fish, as part of a comprehensive program to
control fish meat quality and to increase the level of polyunsaturated fatty acids.
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A.E. ITaputoBa, H.b. CapcembaeBa
BJIMAHUE HEO®UIT HA COCTAB XHNPHBIX KUCJIOT MSACA PBIBbI

B nanHO#l craThe m3ydanu BIMsSHME KOpMOBOHW n00aBku Lleodumr Ha cocTaB >KMPHBIX
KHCIIOT Msica pwiObl. B pesymbrare wucciaenoBaHUM OBUIO YCTAHOBJIEHO, YTO MSICO PBIO
nonydaBmmx lleodumr ¢ KopMOM MO COCTaBy JKHPHBIX KHCIOT 0CO0O0 HE OTIUYAIUCH OT
3I0POBOH PBIOBI (KOHTPOJBHOM). DTO TOBOPUT O TOM, 4TO Lleoduin He oka3pIBaeT HEraTUBHOTO
BIIMSTHUSI HA OOMEH BEIIECTB.
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[IEO®UILTIH BAJIBIK ETIHIH MAM KbIIIIKBbUIJTAPHI K¥YPAMBIHA ©CEPI
byn makanana Iledounr a3plk KocmackHBIH OablK €TiHIH Mail KBIIIKBUIIAPHI KypaMbIHA
ocepiH 3epTTeiK. 3epTTeyyiep HOTHXKeciHAe a3bikneH Oipre lleodumti kaObuimaran OaibIK €Ti

Maif KbIIIKBIIIAPBIHBIH Kypambl OOHBIHIIA cay OasbIKTapAblH (0aKpliay) eTiHEeH epekuieneHOei.
byn Leodumriy 3aT anmacyra HETaTHBTIK 9Cepl KOK €KEHIH KOPCETE/Il.
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