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ATHEROGENICITY INDEX, «GOOD» LIPOPROTEINS AND THE RATIO OF TOTAL
CHOLESTEROL AND PROTEIN OF BROILER CHICKENS IN THE HEALTH SYSTEM

Abstract

Correct statistical analysis of the distribution of lipoproteins of different density and ratios of cholesterol
fractions in the body of broiler birds will determine the biological quality of the final products obtained in
poultry farming. The aim of the work was to determine the atherogenic index, the ratio of atherogenic and
antiatherogenic lipoproteins, total cholesterol and protein in the early postembryonic ontogenesis of broiler
chickens to characterize the health-preserving qualities of poultry meat products. HDL-C, mmol/l in broiler
chickens Hubbard ISA F15 according to the Kolmogorov-Smirnov test, the significance level was more than
two tenths p>0.20, d=0.21282, Lilliefors test, the significance level of HDL-C concentrations: p>0.20;
Shapiro-Wilk test, the concentration of HDL-C had a significance level of p=0.02041, W=0.81224.
Kolmogorov-Smirnov and Lilliefors tests to test the distribution of HDL-C concentration, mmol/l in
Hubbard ISA F15 broiler chickens for compliance Gauss's law on the normal distribution of quantities. By 7
days. Al significantly decreased by 56.38% p<0.001, the LDL-C/HDL-C ratio significantly decreased by
62.78% p<0.001. At 23 days and 42 days age period, the physiological dynamics of IA and LDL-C/HDL-C
stabilized, so although by the 23rd day age compared to 7 days. period, the Al value increased by 47.95%,
LDL-C/HDL-C increased by 13.55%, the difference was not significant. In this regard, we emphasize that
the dynamics of the atherogenicity index, the ratio of lipoproteins, total cholesterol and protein in the early
postembryonic period of broiler chickens, that is, in the technological period of poultry meat production,
showed a tendency to stabilization of the effective concentration of high-density lipoprotein cholesterol, a
moderate concentration of low-density lipoprotein cholesterol, in the process of intensive growth and
development of skeletal muscles.

Keywords: atherogenic index, lipoproteins, cholesterol, triglycerides, health-saving technologies, broiler
chickens.

Amepozene3oun unoexcu, «yicaxkuivly aunonpomeunoun  Huoexc amepozennocmu, «xopouiue» 1unoOnpoOmeuHsl u
HCAHA OeH COOJIYKmMY 0aanoo cucmemacslnoazsl opoiiiep COOmHOuIeHUe 00w e2o xoiecmepuna u beaxkay
MOO2YHYH JHCATINbL X0J1€CMEPUHOUNR HCARA DeN0OKMYH UBINAM-0OPOILIEPO8 6 cucmeme OYeHKIU UX 300P08bA
oaiinanviuvl
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AHHOTaNNA

Ap KaHZall  THITBI3ABIKTArbl  JTUTONPOTEUHICPIUH
TapaJIbIIIbIH ’KaHa Opoiinep TOOKTApPbIHBIH
OpTaHU3MUH/IETH XOJIECTEPUH (bpakiusIaphIHBIH
KaTBIIBIH Tyypa CTATUCTHKAIBIK TalJ00 KaHATTyyJap
yapOackIHIA aJIBIHraH AKBIPKBI MPOIYKTYHYH

OMOJIOTHSUIIBIK CanaThlH aHBIKTOOTO MYMKYHAYK Oeper.
WmtiH MakcaTsl — KaHATTYyJapAblH 3T a3bIKTapbIHBIH
JIeH COOJIYKTY CakTOOYYy CalaTTapblH MYHO316e6 Y4YYH

Opoiulep  TOOKTapbIHBIH ~ 3pT€  ITOCTAMOPHOHIYK
OHTOTEHE3MHCTH aTepOreHANKTHH WHJIEKCHH,
aTepoTeHINK JKaHa aHTHATEPOTCHINK
JUMONPOTENHAEPANH, JKalMbl XOJECTEPUHANH JKaHa
OesokTyH KatblibliH aHbikT0o0. CH-LPVP, OGpoiinep
OayananjgapsiHIarel  MMmoJib/n  Xa6bapny ISA  F1S
Konmoropos-CMupHOB ~ KpUTepHiin  OOIOHYA,  3KHU
OHAYKTaH KOTropy MaaHWIMK jJeHrnuud  r>0,20,
d=0,21282, Lilliforce TECTH, CH-LPVP

KOHIIEHTPALUSIAPBIHBIH MaaHWIMK JeHr»au: p>0.20;
[Manmupo-Bunk TECTHHE BLIAMBIK, HC-LDV
KOHIIEHTPALMSCHIHBIH JICHIJINHAH MaaHUCH
p=0,02041, W=0,81224. KoamoropoB-CMUPHOB 3>kaHa
Jlmmmagope Tectn [aycc MBIi3aMbl ke HOPMAIAYY
OenymTypyy MBII3aMbI OoroH4Ya Opotinep
6armanangapsiania HDL xonectepon KOHIEHTPAIMSICHIH,
MMOJIB/J1 OOYIITYPYYHY Tekiepyy yuyH Xa60apa ISA
F15. 7 xyn 6onmy. Al xsiitna 56,38% p<0,001 ueitnu
tomoHmered, CH-LDLN/CH-LDL xarelmbl —Kbliiaa
62,78% p<0,001 deiinH ToMeHAOTOH. 23 KYHIYK *aHa
42 xyHaoyk kypak Mesrmngepuiae I[A sxanma HDL-
LDL/HDL-HDL  (u3HONOTHSUTBIK  JMHAMHUKACHl 7
KYHIYK Kypakka CaJbIITBIpManyy 23 KYHAYK ecyIl
0oico na, TypyKTamThl. Me3rwin wumHAe Al Hapkbl
47,95% ra, CH-LPNP/CH-LPVP 13,55% ra eckeH,
ailblpMa WIIEHHMMCH3 OoNroH. Yiyra OaiiaHbIITYy
Opoiylep TOOKTapbhIHBIH ~QITAadKbl  [TOCTAMOPHOHIYK
Me3TWinHAe, Oamrkada aWTKaHga, 3T OHAYPYYHYH
TEXHOJOTUSUIBIK ~ ME3TWIMHAE  aTepOTeHIYYJIYKTYH
WHIEKCMHUH  TUHAMHUKACBHl,  JIMIONPOTCHHAEPIUH,
KAIIBl  XOJECTEPUHIMH JKaHa OCNOKTYH KAaTBIIIbI
TYPYKTALITBIPYy TEHACHUMACHIHA 33 OONroHIyryH Oaca
Oenrnieiions. KOTOPKY TBITBI3ABIKTATBI
JIUMONIPOTEUAZIEPANH  XOJIEeCTepUHANH (P PEeKTUBAYY
KOHLIEHTPALUSICHI, CKeJleT OyJI4yHIapBIHBIH
UHTEHCHUBJYY OCYIIY YKaHa OHYTYY MPOLECCHHIEC TOMOH
TBITBI3/IBIKTAT bl JIUIOTIPOTEUAEPANH OpTOUO
KOHLIEHTPALIUSCHI.

Aukoviu co300p: aTeporeHANK HHIEKCH, JHUMOMPOTEUH,
XOJIECTEPHH, TPUIIHMLEPUA, JCH COOJYKTY CaKTOO4y
TEXHOJIOTHsIIAp, OPOIIep TOOK.

AHHOTANNA

IlpaBuibHBIA CTAaTUCTUYECKUN aHAJIU3 paclpeieieHus
JIUTIONPOTEHHOB PA3IMYHON MIOTHOCTH M COOTHOILEHHS
¢dpakumii xonecrepuHa B OpraHum3Me Kyp-Opoiiepos
NO3BOJIUT  ONpPENENUTh  OWOJOrMYecKoe  KauecTBO
KOHEYHOW IpOAYKIMH, TIOJy4aeMOH B NTHIIEBOJCTBE.
Lenp paboThl - ONpenenuTh WHICKC aTepOTeHHOCTH,
COOTHOIIGHHE  aTepOreHHBIX W aHTHATEPOTEHHBIX
JMTIONIPOTENHOB, OOIIETO XOJIeCTepHHa U O€NKa B paHHEM
MOCT3MOPHOHATBHOM OHTOTE€HE3€ IBIIIAT-OpoiiepoB st
XapaKTEePUCTUKU  3JI0POBbE  COEperarmux  KadecTB
npoxykroB u3 Msica nruusl. XC-JIIIBII, mMmons/n y
neuIAT-Opoiinepos Xabbapaga MCA F15 mo xpurepuio
KonmoropoBa-CMupHOBa, ypOBEHb 3HAYMMOCTH OoJjee
IByx necateix p>0,20, d=0,21282, tect Jlnmmdopca,
ypOoBeHb 3HaUMMOocTH KoHueHTparmi X C-JIIIBII: p >0,20;
IIo Tectry Ianupo-Yunka xonuenrpauuss XC-JIIIBII
nMena ypoBeHb 3HaumMmoctd P=0,02041, W=0,81224.
Tectsr Kommoroposa-CmupHoBa u Jlwumdopea mns
MIPOBEPKH PACIpECTICHUS] KOHICHTPAIlMK XOJECTEpHHA
JIIBII, mMonb/n y meIusAT-OpoitnepoB Xabbapma ISA
F15 ma coorBercTBHe 3akoHYy [aycca o HOpMaTbHOM
pacupenenenuu BenuuuH. K 7 naam. MU noctoBepHO
cammwics Ha 56,38% p<0,001, coornomenne XC-
JITHIT/XC-JITIBIT mocroBepHO cHusmioch Ha 62,78%
p<0,001. B 23-ngHeBHBIi u 42-THEBHBI BO3pPACTHHIE
neproabl  Qusnonornueckas guHamuka WA u  XC-
JIIHIT/XC-JITIBIT  crabunu3upoBaiack, XoTs K 23-
JHEBHOMY BO3pacTy II0 CpPaBHEHUIO C 7-IHEBHBIM
BO3pacToM. 3a mepuox 3Hadenue MU yBennumioch Ha
47,95%, XC-JIITHIT/XC-JIIBII yBenmmamnock Ha 13,55%,
pasHuma OBUIa HEJIOCTOBEpHOW. B CBI3M C 3TUM
MOJUEpKHEM, YTO JMHAMHKAa HWHIEKCAa aTepOTeHHOCTH,
COOTHOIIEHHS JIMIONPOTEHHOB, OOLIET0 XOJECTEpUHA U
Oenmka B paHHEM MOCTAIMOPHOHATIBFHOM IEPHOE LBITIISAT-
OpoiiepoB, TO €CTb B TEXHOJIOTHYECKOM IIEPHOJIE
NPOM3BOJICTBA Msca MTHIBI, HMeNa TEHACHIMIO K
cTabuIn3aIuy. s deKTHBHAS KOHIIEHTpaIIs
XOJIECTEpHUHA JIMIONPOTEMHOB  BBICOKON  IJIOTHOCTH,
yMepeHHas KOHIICHTpAIHsI XOJIECTEpHHA JIUIONPOTEHHOB
HU3KOH IJIOTHOCTH B MPOLIECCE MHTEHCHUBHOIO pOCTa U
Pa3BUTHUS CKEIETHBIX MBIIIII.

Kniouesvle cnoea: UHJIEKC aTepOreHHOCTH,
JIUIOTIPOTENHBI, XOJIECTEPHH, TPUTIIHLIEPUABI,
310poBbecOeperarone TeXHOIOT UYL, LBIILIATa-0poiiepsl.
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Introduction

Poultry meat contains all the nutrients, including proteins and lipids that can meet the
recommended daily allowance for humans in vitamins and minerals [1-5].

Low-density lipoprotein cholesterol (LDL-C), the most atherogenic lipoprotein obtained by
humans through food, has a cytotoxic effect, promotes the formation of atherosclerotic plaques on
the walls of blood vessels and the development of chronic atherosclerosis with the risk of coronary
disease and myocardial infarction [7-10].

An integral indicator of the blood lipid spectrum is the atherogenic index (Al), which reflects
the ratio of cholesterol of atherogenic lipoproteins (LDL-C) to anti-atherogenic (HDL-C) [7, 11].

A high prognostic value of 1A has been established in relation to the risk of death from
diseases associated with atherosclerosis [7, 12].

The ratio of LDL-cholesterol (LDL-C) to HDL-cholesterol (HDL-C), that is, LDL-C/HDL-C,
has been proven to be the best predictor of the severity of atherosclerosis processes, coronary heart
disease, compared with taking into account the concentration of LDL-C or HDL-C by separately
[13, 14].

Purpose of the work — determination of the atherogenic index, the ratio of atherogenic to
antiatherogenic lipoproteins, total cholesterol and protein in the early postembryonic ontogenesis of
broiler chickens to characterize the health-saving qualities of meat poultry products.

Material and research methods

Blood was taken from Hubbard ISA F15 broiler chickens grown by an industrial herd at
«Chebarkulskaya Ptitsa» LLC (Chebarkulsky district of the Chelyabinsk region, Russia). Of which
4 groups were formed (n=40): 1-day; 7 days; 23 days; 42 days. Total protein (TP), g/l, was
determined in blood serum by electrophoresis. High-density lipoprotein cholesterol (HDL-C) in
mmol/l was determined in blood plasma using the «Vector-Best» kit by the enzymatic method:;
using the «Olvex Diagnosticum» Kit, total cholesterol (TC) and low-density lipoprotein cholesterol
(LDL-C) were determined in mmol/l. The atherogenic index (Al) was calculated in conventional
units (c.u.); ratios were calculated: LDL-C/HDL-C, c.u., (TC/TP) x 100%, in % and (LDL-C/TC) x
100%, %. The average daily weight gain Asp in g/day was determined. The normality of the
distribution of values was determined by the Shapiro-Wilk, Kolmogorov-Smirnov and Lilliefors
tests, Student's t-test was used; for HDL-C, a sign test was used. p<0.05 was taken as the critical
level of significance of differences in values when testing statistical hypotheses.

Results and discussion

According to the results of comparing the criteria for the normality of the distribution of
HDL-C, mmol/l in broiler chickens Hubbard ISA F15 according to the Kolmogorov-Smirnov test,
the significance level was more than two tenths p>0.20, d=0.21282. Similarly, according to the
Lilliefors test, the significance level of HDL-C concentrations: p>0.20; therefore, according to these
criteria, the hypothesis of normal distribution is confirmed. At the same time, according to the
results of the Shapiro-Wilk test, the concentration of HDL-C had a significance level of p=0.02041,
W=0.81224 (Fig. 1: 1.1).
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Also, according to the graph of the normal probability distribution of values, systemic
deviations from the theoretical straight line of the normal distribution of HDL-C values were
established (Fig. 1: 1.2).

Therefore, the combined application of the Shapiro-Wilk test with the calculation of the plot
of the normal probability distribution of values received a proven advantage in efficiency compared
to using the Kolmogorov-Smirnov and Lilliefors tests to test the distribution of HDL-C
concentration, mmol/l in Hubbard ISA F15 broiler chickens for compliance Gauss's law on the
normal distribution of quantities (Fig. 1).
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Figurel. Checking the normal distribution of high-density lipoprotein cholesterol (HDL-C), mmol/l in broiler chickens
according to the results: 1.1 - Kolmogorov-Smirnov test, Lilliefors test and Shapiro-Wilk test; 1.2 - Plot of normal
probability

By 7 days. Al significantly decreased by 56.38% p<0.001 (Fig. 2), the LDL-C/HDL-C ratio
significantly decreased by 62.78% p<0.001 (Fig. 2).

1 day 7 day 23 day 42 day
B Atherogenicindex, ¢.u.

T-test result for multiple @] DL-C/HDL-C ratio, c.u.
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*p=0.001in = = Logarithmic trend line {Atherogenicity

wSTATISTICA, v. 8.0.% index, )
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Figure2. The values of the atherogenic index and the ratio of low-density lipoprotein cholesterol (LDL-C) to high-
density lipoprotein cholesterol (HDL-C) (in conventional units) in the peripheral blood of broiler chickens in early
postembryonic ontogenesis. SEM - standard error of the mean



OwM Vuyn XKapuwicol. Ativin uapba: acponomus, éemepunapus scana 30omexnust, Nod(9)/2024

At 23 days and 42 days age period, the physiological dynamics of IA and LDL-C/HDL-C
stabilized, so although by the 23rd day age compared to 7 days. Period, the Al value increased by
47.95%, LDL-C/HDL-C increased by 13.55%, the difference was not significant (Fig. 2).

The ratio of LDL-C/TC by the 7th day age significantly decreased by 36.62% p<0.05 and
stabilized without significant change in the period of 23-42 days in relation to the age of 7 days
within 41.77% - 31.0% (Fig. 3).
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Figure3. The ratio of low-density lipoprotein cholesterol (LDL-C) to total cholesterol (TC) (in %) in the peripheral
blood of broiler chickens in early postembryonic ontogenesis. SEM - standard error of the mean

The dynamics of TC/TP corresponded to the average daily weight gain and the physiological
characteristics of broiler birds; TC/TP by the 7th day. Age significantly decreased by 65.45%
p<0.001 (Fig. 4).

Further to the 23rd day age, TC/TP volume slightly increased by 36.34% p<0.05 (Fig. 4).
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Figure4. Values of the ratio of total cholesterol (TC) to total protein (TP) (in%) in the peripheral blood of broiler
chickens in early postembryonic ontogenesis. SEM - standard error of the mean

Significant change in TC/TP by day 42- period was not recorded.
Conclusions

Thus, the dynamics of the atherogenic index, the ratio of lipoproteins, total cholesterol and
protein in the early postembryonic period of broiler chickens, that is, in the technological period of
poultry meat production, showed a tendency to stabilize the effective concentration of high-density
lipoprotein cholesterol, a moderate concentration of low-density lipoprotein cholesterol, in the
process intensive growth and development of skeletal muscles.
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