IOP Conference Series: Earth and
Environmental Science

PAPER « OPEN ACCESS You may also like

- The Saturation Mechanism in a two-

Efficiency and safety of using different sources of Stteam free-electron laser based upon a

rectanqular hybrid wigagler

Z| n C | n pou |try n utr|t|o n Amirhossein Hosseinnezhad, Asma Ostadi

Nooshabadi and Amirhossein Ahmadkhan
Kordbacheh

To cite this article: E Sizova et al 2021 IOP Conf. Ser.: Earth Environ. Sci. 624 012043 - OBSERVED RELATIONSHIP BETWEEN
CO 2-1 AND DUST EMISSION DURING
THE POST-ASYMPTOTIC-GIANT-
BRANCH PHASE
J. H. He, R. Szczerba, T. |. Hasegawa et
al.

View the article online for updates and enhancements.

- Treatment of hepatic tumors by thermal
versus mechanical effects of pulsed high

intensity focused ultrasound in vivo
Song Peng, Ping Zhou, Wei He et al.

c '. = " - DISCOVER

how sustainability

The 3 ot o, intersects with
Electrochemical ¢ |
Society

Advancing solid state &
electrochemical science & technology

This content was downloaded from IP address 18.116.37.62 on 16/05/2024 at 12:00


https://doi.org/10.1088/1755-1315/624/1/012043
https://iopscience.iop.org/article/10.1088/1402-4896/acc0b0
https://iopscience.iop.org/article/10.1088/1402-4896/acc0b0
https://iopscience.iop.org/article/10.1088/1402-4896/acc0b0
https://iopscience.iop.org/article/10.1088/0067-0049/210/2/26
https://iopscience.iop.org/article/10.1088/0067-0049/210/2/26
https://iopscience.iop.org/article/10.1088/0067-0049/210/2/26
https://iopscience.iop.org/article/10.1088/0067-0049/210/2/26
https://iopscience.iop.org/article/10.1088/0031-9155/61/18/6754
https://iopscience.iop.org/article/10.1088/0031-9155/61/18/6754
https://iopscience.iop.org/article/10.1088/0031-9155/61/18/6754
https://iopscience.iop.org/article/10.1088/0031-9155/61/18/6754
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjsvGGHF64yMVqTxWR_1fvJe6mz2GzmRoJPbsoTP2ihh-uz7vS4zvNaBm_7d0AQcbxEsdUEBZTeEcREk03L64sMP3QswhY2CsbgC7MT5Pkrqr9pV2MZWHH2umA79ZTAAPKpRJHRIVz0tHeQlqyXY5bfRSdxZSNVkNJWD4AeRNdNu-qcuPRE3qhDM6pkwDI4Y-C5PEy126A54bRW02H1uEzDMPgIL0wp7Y3M1OC9HjTC77DPAzBp80iT7pBSM-UGJbLcrzOFt10rAK3CzVCYu5R2hZPcUrP8H6nMrXBm3Dy97R_Ru7IcBuX9EI04_6nbY06t9D0lKCU2DbuRV-2NF222506--atrCi&sig=Cg0ArKJSzDSnJkqLMR3Z&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOP%26utm_medium%3Ddigital%26utm_campaign%3DIOP_tia%26utm_id%3DIOP%2BTIA

International Conference on World Technological Trends in Agribusiness IOP Publishing
IOP Conf. Series: Earth and Environmental Science 624 (2021) 012043  doi:10.1088/1755-1315/624/1/012043

Efficiency and safety of using different sources dfinc in
poultry nutrition

E Sizovd, S Miroshnikov! and T Ayasarf

!Federal Research Centre of Biological Systems agrdtAchnologies of the Russian
Academy of Sciences, Orenburg, Russia

2OsmaniyeKorkut Ata University, Kadirli Academy ofpplied Sciences, Osmaniye,
Turkey

E-mail: Sizova.L78@yandex.ru

Abstract. Full and balanced diet of poultry with high-qualfgeds and availability of minerals
is the key to high safety and productivity of anisnd he needs of animals for minerals can be
met through various forms of compounds: inorgaoiganic, chelated and nanoscale. The aim
of research was a comparative assessment of icBueh various forms of zinc on the
productivity and morpho-biochemical parameters lobd of broiler chickens. Replacing the
inorganic form of zinc with nanoscale (group ) ardanic form (group 1) leads to a positive
productive effect by the end of the experimentAlfy and 11.1 %, respectively, compared to
the control. At the same time, a short-term inocegasthe number of leukocytes at 28 days of
age was observed after feeding with nanoZn (grdulgy 40 % (R0.05) and by 12.4 % when
using its organic form (group Il). The concentratiof hemoglobin and the number of red
blood cells tended to increase in the experimegr@alips compared with the control at 21, 28
and 35 days of age. The use of various forms af affects the state of biochemical indicators
of metabolism in the body, leading to different\gtio rates of animals. The study showed that
it is possible to improve broiler productivity bympletely replacing the inorganic form of
zinc with an organic or nanoscale one. The obtaresdIt shows the possibility of using these
forms in the industrial production of animal feed.

1. Introduction
Poultry farming is one of the fastest growing sextof agriculture, which holds the primacy in
meeting the needs of the population in meat angridsessed products. The consumer market has seen
a steady upward trend in demand for poultry meafulAand balanced diet of poultry with high-
guality feeds, the availability of minerals is tkey to high safety and productivity of animals. The
problem of correction of animal diets by mineraipmsition is devoted to more than one thousand
works. The dependence of meat productivity of aisra mineral composition of consumed feed has
been proved, which in turn affects the economiiefficy of the industry [1]. The animal needs for
minerals are met through various kinds of compouhaizrganic salts are used as classical (main)
sources of essential chemical elements. A humbees#archers are positioning the use of organic
[2, 3] and chelate forms [4, 5].

In the last decade, the interest of researchensatmscale forms of metals has increased [6].
Indeed, the rapid development of nanotechnology thiedsynthesis of nanoscale substances with
different properties allows us to solve a numbetagks [7-9]. Thus, a positive productive growth of
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chickens was shown with the use of chromium narimbes [10], the relationship between the
physicochemical characteristics of the nanopasieled the observed effect [11], and the potertial f
combined use with amino acids [12] are presented.

The aim of the research was a comparative assessi@fiuence of various forms of zinc on the
productivity and morphological and biochemical paegers of blood of broiler chickens.

2. Materials and methods

The experiments were performed according to thematendations of the Guide for the Care and Use
of Laboratory Animals (National Academy Press, Wagton, DC, 1996). All of the experimental
methods and techniques were approved by the Coemti Ethics of the Federal Research Centre of
Biological Systems and Agrotechnologiesof the Rarsgicademy of Sciences (protocol #3 of March
21, 2018).

During the study, the sources of trace elements veeparaginate of Zn from LLC V-Min+
(SergievPosad, Russia), mineral salts ZpS®L,O from Lenreactive (Saint Petersburg, Russia), and
nanopowder of Zn (nanoZn) made by LLC Advanced paviechnologies, (Tomsk, Russia).

Ninety 1-d-old chickens were taken for the experim&he chickens that received unique numbers
(plastic tags on the legs) were weighed and thehikethe same conditions. At the age of 2wk, based
on individual daily weighing and on the feed congtion, 3 groups were formed using the method of
analog pairs: one reference and 2 experimentapgru= 24).

The chickens were fed on complete combined feedermath consideration of recommendations
[13] in accordance with the age periods. The mahaf the chickens from 28 to 42 d of age included
the following ingredients (g/kg, as fed basis): athgrain, 475; barley grain, 30; maize, 80; soybean
meal, 250; sunflower meal, 70; sunflower oil, 5@emix made with consideration of the existing
recommendations, 20; sodium salt, 3.4; mono calcpmosphate, 13; limestone flour, 5; DL-
methionine 98.5 %, 1.6; monochlorohydrin lysined®81; wheat grain, 435; corn, 226; soybean meal,
150; sunflower meal, 100; sunflower oil, 50; prem20; salt, 3; mono calcium phosphate, 10.5;
limestone flour, 1; DL-methionine 98.5 %, 1.2; mohlorohydrin lysine 98 %, 2.3; and baking soda, 1.

The chickens in the reference group throughouettperiment received the main diet, in which Zn
were normalized by the introduction of sulfates @@SH0 into the composition of the premix, which
contained all normalized trace elements. In thenpeéor the chickens in the experimental groupghia
period from 14 and 42 d of age, sulphates of Zreweplaced in group 1 with nanoZn of feed, and in
group 2 with asparaginates of Zn. Chickens in atlugs were watered with distilled water. The
approach to choosing the dosage was determinegicbynmendations [13], however, with regard to the
information about bioavailability of elements frahe test forms, the parameters were reduced by.30 %

Chickens’ blood samples were taken in the morniamffasted chickens before slaughtering at the
age of 21, 28, 35, and 42 d from the axillary vin assessing the biochemical parameters into
vacuum tubes with coagulation activator (thrombifle serum was studied no later than 3h after
sampling.

Biochemical studies of the blood serum were peréatrasing an automated analyzer CS-T240
(DIRUI Industrial Co., Ltd, China) with the use admmercial kits for veterinary studies DiaVetTest
(Russia) and Randox Laboratories Limited (Unitedd€iom) (in accordance with the manufacturer's
protocols).

For morphological studies at the light-optical leViger pieces were fixed in 10 % neutral formalin
and embedded in a HistoMix paraffin mixture (BiaMih, Russia). The morphological characteristics
of liver tissue samples were evaluated on histokdgsections of 5-6 pum thick, made on the semi-
automatic microtome MWP 01 (Tekhnom, Russia) aaihetl with hematoxylin and eosin.

The elemental composition of the organs and tisa@ssdetermined by atomic emission and mass
spectrometry using mass spectrometer Elan 9000atordic emission spectrometer Optima 2000V
(Perkin Elmer, USA). Ashing of biological substsiteras performed with the use of microwave
system of decomposition Multiwave-3000 (Anton Paearstria). Laboratory tests were performed at



International Conference on World Technological Trends in Agribusiness IOP Publishing
IOP Conf. Series: Earth and Environmental Science 624 (2021) 012043  doi:10.1088/1755-1315/624/1/012043

the Test Center (accreditation certificate RA. RIPB59 dated 02.12.15) issued by the Federal
Research Centre of Biological Systems and Agrotaldgies of the Russian Academy of Sciences.

Data are expressed as mean values * standardoéitog meanNl + m). Statistical analysis was
performed using Statistica 10.0 (StatSoft Inc., YS#ad Microsoft Excel (Microsoft, USA).
Significance of the group differences was estimat®dg Student’s-test withP<0.05 considered as
significant.

3. Results

3.1. Feed consumption, bodyweight

The introduction of various forms of zinc into theet had an impact on productivity. Therefore,
against the background of taking nanozZn, animalgraved their live weight by the end of the
experiment by 4.6%P< 0.05) compared with the control that received imt¢he form of sulfate.
Feeding with organic form of zinc led to a morengigant difference — 11.1 % compared with the
control. Thus, broiler chickens showed a producéffect in all groups, but with different intensti
(Table 1).

Table 1.Live weight of broiler chickens, g

Age,days Control Group | Group Il
7 140.4+2.3 139.8+2.1 139.7+2.0
14 231.0+5.4 234.5+5.6 233.0+4.9
21 602.3+15.1 600.3+15.9 607.1+14.8
28 1146.2+26.6 1160.2+19.9* 1196.6+£33.7
35 1809.0+26.4 1 803.3+22.8 1824.3+27.2
42 2 270.0£32.6 2 376.0£46.7* 2 522.6+41.1*

Significant difference in relation to controlP< 0.05

3.2. Morpho-biochemical indicators of blood

Indicators of the morphological composition of kdowf broiler chickens were within the
physiological norm (table 2). However, we notecharsterm increase in the number of leukocytes at
28 days of age on the background of feeding witio@a by 40 % (R0.05) and by 12.4 % after using
its organic form.

Table 2.Indicators of morphological indicators in bloodlwbiler chickens in the experiment (mean
values * standard error of the melth+ m) (n = 6).

Age, days
21 28 35 42
Leukocytes, 16/I

Group | 22.30+1.188 34.20+1.112* 25.83+0.581 2702946*

Group Il 25.37+1.159 27.33+1.700 28.60+1.517 3019861

Control 18.45+1.850 24.30+1.921 26.33+2.998 35.7391.

Erythrocytes, 10%2/|

Group | 1.97+0.124 2.55+0.069* 2.14+0.132 2.42+6.09

Group I 1.94+0.075 2.13+0.092 2.25+0.085 2.37+0.06

Control 1.41+0.635 2.16+0.081 2.26+0.145 2.55+0.030
Hemoglobin, g/l

Group | 122.3345.696 136.00+£7.211 133.33+2.963 a701.333

Group I 120.67+2.667 125.334+2.404 133.33+4.256 .8382.906

Control 97.50+28.500 125.0045.000 132.0046.028 134p3186
Hematocrit, %

Group | 24.27+1.037 30.47+0.869* 25.13+1.342 28Mm817

Group I 24.57+0.418 25.50+0.551 26.23+1.120 28(B333

Control 18.05+0.150 25.10+0.529 25.47+1.017 30.146D.

Significant difference in relation to controlP< 0.05, ** P< 0.01.
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At the end of the reference period, the numbereakdcytes in blood of control chickens was
higher among all groups and approached UNL. Theeumnation of hemoglobin and the number of
red blood cells tended to increase in the experiah@moups at 21, 28 and 35 days of age compared

with the control.
The morphological picture of blood indicates theeaire of a negative effect on health status of

broiler chickens in the estimated forms of tracareints.

Table 3. Biochemical indicators of blood serum of the pithickens in the experiment (mean
values + standard error of the mekht m) (n = 6).

Age, days
21 28 35 42
ALT, U/l
Group | 2.40+0.166 1.13+0.043 1.80+0.098 3.40+0.164
Group Il 2.43+0.134 1.87+0.093 2.13+0.135* 4.13871
Control 3.35+0.150 1.3040.189 1.97+0.198 2.83+0.189
AST, U/l
Group | 258.849.81 228.845.83 234.5+3.51 309.049.36
Group Il 242.2+7.38 241.3+15.20 239.2+10.48 2898119
Control 252.2+10.80 225.9+6.03 241.4+10.64 299.9413.
LDG, U/l
Group | 3183.0+189.84 3337.0+234.13 3320.3+210.65* 3697.3+153.00
Group Il 3313.0+212.43 3431.3+206.25* 3177.3+239.51 2738.6+149.09
Control 3851.0+134.00 2512.0+171.19 2444.3+135.87 523p+273.81
GGT, U/l
Group | 15.00+1.887* 24.00+1.245* 18.67+1.333 1#8202
Group Il 15.33+0.848 14.67+1.202 20.67+1.186 200b6%7
Control 28.50£1.500 14.67+0.882 20.00+1.646 19.3832.

Significant difference in relation to controlP< 0.05, ** P< 0.01.

Against the background of taking the organic forirzioc (group 1), ALT activity significantly
(P<0.05) increased on days 35 and 42 on 8.12 and%5@spectively, compared with the control.
Moreover, AST activity does not significantly chang

According to the dynamics of LDH, animals of thepesimental groups | and Il reliably
outperform the control, starting from 28 days old 32.8 % (P< 0.05) and 36.6 % (R 0.05),
respectively. On day 35, a significant£F.05) difference in this indicator was 35.8 % &89 %.
On day 42, the value exceeding the control (by ¥8)6s retained only when nanoZn is taken (group
). In the 1l experimental group, LDH activity deases by 15.7 % compared to the control.

The dynamics of GGT activity during feeding nandgnoup I) has a wave-like character. So, in
the first week of the experiment, it decreases By #6 (P<0.05). Then, during the experiment
(28 days), it increases by 63.5 %<gP.05) and approaches the control figures towdrdsenhd of the
experiment. When feeding the organic form of zigm(@p Il), the activity of GGT is close to the
control figures.

The dynamics of GGT activity during feeding witneZn (group 1) has a wave-like character. So,
in the first week of the experiment, it decreasgsiB.3 % (R 0.05). Then, during the experiment
(28 days), it increases by 63.5 %<®.05) and approaches the control figures towdrdsend of the
experiment. When feeding the organic form of zigo(p IlI), the activity of GGT is close to control
figures.

4. Discussion

The good growth performance of broiler chickengindng organic and nanoscale forms of zinc may
be due to the excellent availability of Zn from ¢hesources. In addition, a decrease or absente of t
antagonistic effect between divalent metals, whielm be leveled by the form of the introduced
substance [14], will provide a more complete satisbn of the body's need for zinc when feeding
with nano and organic forms.
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Another reason may be increased nutrient utilipati®hus, the use of zinc-bearing zeolite
clinoptilolite modulates the activity of digestiemzymes, as well as structural activity and fumctid
intestinal mucosa, which generally leads to théiefiit use of food [15]. In addition, nanoparticles
can bypass the usual physiological pathways ofdiktibution and transport of nutrients through
tissues and cell membranes, as well as protect@onas from destruction to achieve their goals [16].
The form of zinc supplementation can affect thereggion of zinc transporter genes [17]. Moreover,
the effect can be associated with the release &f iBns and the accumulation of this element in
organs in ionic form, rather than in the form ofrtpdes [18]. Zinc, in the composition of
nanoparticles, has antioxidant and anti-stress gutigs [19], affects the intestinal microbiome of
broiler chickens [20].

The results of our studies showed that blood engyane one of the fast-responding links to the
action of various forms of zinc in biochemical hasesis.

Aminotransferases, as enzymes that catalyze thersible transamination reactions involved in
nitrogen metabolism, are an indicator of the usefs$ of protein nutrition [21]. Increased ALT
activity indicates a change in metabolic fluxesthe experimental groups compared to the control
largely for the organic form. Apparently, the rafegluconeogenesis (ALT marker) increased in the
liver of animals treated with organic zinc; it cobtites to the accumulation of glucose. And then
substrates for the tricarboxylic acid cycle ararfed during the oxidative decomposition of glucose.
Consequently, the activity of enzymes depends eridim of mineral supplement entering the animal
organism.

The specificity and peculiarities of glycolysis cgans can be judged by the activity of LDH [22-24]
An increase in LDH activity by the age of 35 dayshe experimental groups leads to an accelerafion
the conversion of lactic acid into pyruvic acid ardincrease in the oxidative breakdown of glucése.
the same time, the enzyme characterizes the metgioofile of tissues and organs of the body.

5. Conclusion

The use of various forms of zinc affects the stéiteiochemical indicators of metabolism in the body
leading to different growth rates of animals. Thadg showed that it is possible to improve broiler
productivity by completely replacing the inorgafoecm of zinc with an organic or nanoscale one.
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