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Annomayun. B ycloBUsSX WHTEHCHBHO Pa3BUBAIOIICHCS OTPACIH KUBOTHOBOJCTBA U NTHIIEBOA-
CTBa KJIFOUCBBIM KPUTEPUEM SIBIISICTCS MOMCK HOBBIX UCTOYHHKOB HE TOJEKO MUTATEIBHBIX BEIIECTB, HO H
COCIMHEHUH C BBIPaKCHHBIMI HHIHOUPYIOMIMMHU XapaKTEepPUCTUKAMU B OTHOIICHUH TATOTEHHBIX U yCIOB-
HO-TIATOT€HHBIX IITAMMOB MHUKPOOPTaHU3MOB M BHPYCOB. OCHOBHBIM HAIIPaBIICHHUEM B TAHHOH 00JIACTH
HAYYHBIX W3BICKAaHUH B MOCIICAHNE ACCATIICTHS SBISICTCS AbTEPHATHBHOE HCIIONB30BaHUE (PUTOOHOTH-
YECKUX TpenapaToB, 001aJal0KX BEIPAKCHHBIM ICHCTBHEM Ha MOKA3aTeIN aHTUOKCUIAHTHOM, HMMYHO-
JOTHYECKOW aKTUBHOCTH, YTO B CBOIO OYepENb MO3UTHBHO BIHUSICT HAa NTUHAMHYCCKHUE XapPaKTEPUCTHKH
pocta. MHOrOUNCIIEHHBIE HCCIEIOBAaHUSA CBUICTEIHCTBYIOT O TOM, YTO HCIIOJIb30BAaHUE PACTUTEIBHBIX
KOMITOHEHTOB, TAaKAX KaK dKCTPAKTHl PACTCHWH WU MX IOPOIIKOBBIC (hOPMBI, 00ECTICUNBAIOT OOJIce BHI-
COKHE ITOKa3aTell oeAaeMoCT! KopMa. Hapsimy ¢ 3TuM MHOTHE U3 HUX O0JIaaroT MOJIOKUTEIEHBIM BIIH-
SIHUEM Ha IHUIICBAPUTEIBHYIO CUCTEMY, CTUMYJIHPYS WHTCHCU(UKAIIUIO POCTa BOPCHHOK, YTO B CBOIO
ouepens 0OECIeUYMBACT MOIACPKAHHE PE3UACHTHOM MHKPOQIOPHI U 0oJiee BBICOKHE XaPaKTEPUCTHKH
MPUCTCHOYHOTO IMHUIIEBAPCHUS C OMOCPEIOBAHHOW MOJIOXKHUTEIHHON NTUHAMHKONH Ha pocT. CTOHUT OTMe-
TUTH, YTO B MHOTOYHCICHHBIX WCCIEIOBAHUAX MPEICTABICHBI JaHHBIC O CYIIECTBEHHOM CHIDKCHHH KO-
3¢ ¢uIrieHTa KOHBEPCUU KOpMa Ha (OHE MPUMEHEHHs IpernapaToB Ha OCHOBE PACTUTEIBHOTO CHIPhS B
CTpyKType pamuoHa. [IpencTaBieHHBIN B JaHHOM JIUTEPATYPHOM 0030pe MaTepHall CBHICTEILCTBYET O
BBICOKOM J[0303aBUCHMOM YPOBHE OHOJOTMYECKOI'O ACUCTBUS Pa3nUYHBIX (PUTOOMOTHKOB Ha OPraHHU3M
UBIUIIT-OpoiiepoB. [TomoxxuTenpHas CTENEHb BIUSHUS, COTJIACHO MHEHHIO MHOTHX aBTOPOB, 00yCIIOBIIC-
Ha KOMIUICKCHBIM JIeHICTBHEM (PUTOXMMUYECCKHUX BEIIECTB HA OPTaHbl M CUCTEMBI, 00eCIeunBalone MeTa-
0OMYECKHE MPOIECCHl U YCTOMYHUBOCTh B PA3IMYHBIM CTpecC (haKTopam.
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Abstract. In the conditions of an intensively developing livestock and poultry industry, the search
for new sources of not only nutrients, but also compounds with pronounced inhibitory characteristics
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against pathogenic and opportunistic strains of microorganisms and viruses is the key criterion. The main
direction in this area of scientific research in recent decades has been the alternative use of phytobiotic
preparations that have a pronounced effect on antioxidant and immunological activity, which in turn has a
positive effect on the dynamic characteristics of growth. Numerous studies indicate that the use of herbal
ingredients, such as plant extracts or their powder forms, provides higher rates of feed intake. Along with
this, many of them have a positive effect on the digestive system, stimulating the intensification of the
growth of villi, which in turn ensures the maintenance of resident microflora and higher characteristics of
parietal digestion with indirect positive growth dynamics. It should be noted that numerous studies pro-
vide data on a significant decrease in the feed conversion rate against the background of the use of prepa-
rations based on plant materials in the diet structure. The material presented in this literature review indi-
cates a high dose-dependent level of biological action of various phytobiotics on the body of broiler
chickens. The positive degree of influence, according to many authors, is due to the complex action of
phytochemicals on organs and systems that provide metabolic processes and resistance to various stress
factors.
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BBenenue.

[ITHIeBOACTBO — MHTEHCHBHO Pa3BUBAIONIASCS OTPACTH CEIBCKOTO XO3SHCTBA, COCPEIOTOUCHHAS
MPEUMYIIECTBEHHO Ha MPOU3BOJICTBE SIMII M MsCa, KOTOPHIC B CBOIO OYepEIb CIIOCOOHBI B IOJIHOM Mepe
o0ecrednTh OpPraHu3M YelioBeka (PU3MOIOrHYeCKd 3HAYMMBIMH 3JIEMEHTAMH U ITUTATEIbHBIMH BElIeCTBa-
MU, TIOAJIEPKUBAIOIINMHI METa0OTHMUECKUE TIPOIIECCH Ha ypOBHE pedepeHTHHIX 3HaueHui. [lourn 3a mon-
BEKa MPOU3BOJUTENN MTHUIIBI, OCOOCHHO IBILIAT-0pOIIEpOB, COKPATHIN KOJUYESCTBO BPEMEHH, HEO00XO-
JIUMOE JIJISl TOCTYDKEHUS KeJlaeMOM KOHEUHOH )KUBOW Macchl, M yBenndwmin e€ ¢ 1,5 kr 10 2,5 kr 3a 42 nHs
(Tan Z et al., 2022).

UccnenoBanusi CBUICTENBCTBYIOT, YTO PALUOHBI, JOMOJIHEHHbIE (PUTOOMOTHYSCKUMH ITpenapara-
MU, MOTYT BIIHSTHh HAa Pa3BUTHE U (DYHKIMIO MHIIEBAPUTEILHOTO TPAKTA, YTO MPUBOIUT K YIIYUIICHHUIO
310pOBbsl ¥ MpOoAyKTUBHOCTH BILIAT (Rohe I et al., 2020). PacTuTensHble KOMIOHEHTHI KOpMa BeCbMa
0oraTbl pa3iUYHBIMH (UTOXUMHUYSCKUMH BEIISCTBAMH, OOJAJAalONIMMHU BbIPAKEHHBIM OaKTEPHIIUIHBIM
JICWCTBHEM U TIO/PA3JEIIAIOTCS HA AKAIOHIbI, MTOJU(EHOIbI, TEPIECHOU/IbI, KAPOTUHOUIBI, CEPOOPraHuU-
YECKHE COCIAMHEHUS, (PUTOCTEPOIIBI, IMMOHOUIBI, TITFOKO3MHONATEI M BOJIOKHA, KOTOPEIC B CBOIO OUYEpPEb
JeNSATC Ha MHOXKECTBO TIOJITUIIOB B COOTBETCTBHU C MX XMMHYECKOW CTPYKTYPOM U XapaKTepUCTHKAMH
(Tan Z et al., 2022).

OuTOONOTHKH UMEIOT YETHIPEe OCHOBHBIX MEXaHW3Ma CTUMYJIILSINH: YIyUIIeHHEe COCTaBa KopMa U
€ro BKYCOBBIX Ka4eCTB, HATUYAC aHTUMUKPOOHON aKTHBHOCTH W IMOBBINICHUE aHAOOJHMYECKON aKTHBHO-
ctu (Valenzuela-Grijalva NV et al., 2017).

Heanb ncciaenoBanus.
[IpoBecTr aHamu3 3apyOEIKHBIX JUTEPATYPHBIX MCTOYHHKOB JKCIEPUMEHTAIBHOTO HCIOJIH30Ba-
HUS pa3IMYHBIX PACTEHHUH B KauecTBE (UTOOMOTHUECKOTO CTUMYJIATOPA POCTA IBILIAT-OPOHIepoB.

Pe3yabTaThl Hecae10BaHUSA.

Hcnoab3oBanne pUTOOMOTHKOB B KOPMJIEHUH HBIIJIAT-0POiiIepoB.

B coBpemeHHO! Hay4yHOM IUTEepaType MNPE/ICTABICH 3HAYUTEIbHBIM MAacCUB JaHHBIX IO UCIONb-
30BaHUIO PA3IMYHBIX (DUTOXMMHYECKUX BEIIECTB B Ka4eCTBE KOPMOBBIX JOOABOK K OCHOBHOMY DPAaIllHOHY
IBIUIAT-OpoiinepoB. Beibop pacTeHns u crmocod ero MOATOTOBKH K CKapMIIMBAHHUIO (TIOPOIIOK, JKMBIX,
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mIpoT ¥ A(PUPHOE MACIIO) 3aBUCUT OT KOHIIEHTPAIIUH OMOJOTHMYECKH aKTUBHBIX (PUTOXUMHUECKUX COCIH-
HCHHI, BRICTYTAIONINX B KQUECTBE CTUMYJIATOPOB pocTa. PazHooOpas3ue HCIob3yeMbIX pacTEHHH BeChMa
obmmpHo: naBanna (Lavandula angustifolia) (Amer SA et al., 2022a), msta konocucras (Mentha spicata)
(Torki M et al., 2021), ropHbiii apaxuc (cada uH4H, cada apaxuc) (Plukenetia volubilis L..) (Cong ON et
al., 2022), 3B&3muarsnii anuc (/llicium verum Hook. f) (Ding X et al., 2020), po3emna (Hibiscus sabdariffa
L.) (Amer SA et al., 2022b), nyk (4Allium cepa L.) (Omar AE et al., 2020), neBsicun (Inula helenium L.)
(Abolfathi ME et al., 2019), codopa anouckas (Styphnolobium japonicum) (Dang X et al., 2022), axupan-
Tec AMOHCKUH (Achyranthes japonica Nakai) (Park JH and Kim IH, 2020; Sun HY et al., 2020), ku3un
(Cornus sanguinea) (Erinle TJ et al., 2022), kykypy3a (Zea mays) (Luo Q et al., 2022; Ranjitkar S and
Engberg RM, 2016), operano (Origanum vulgare) (Amer SA et al., 2021; Zhang C et al., 2022), umOupb
(Zingiber officinale), mannoka (Manihot esculenta) (Sugiharto S et al., 2016), paddnesus (Indigofera
zollingeriana) (Palupi R et al., 2022), xmenb (Humulus lupulus), TMvn yepublit (Nigella sativa) (Kumar P
et al., 2018), nen (Linum usitatissimum) (Tamasgen N et al., 2021), manema (Cocos nucifera) (Azizi MN
et al., 2021), nepent (Capsicum annuum, Piper nigrum), 6a3umuk (Ocimum basilicum), Tambsa (Thymus
vulgaris), mandeit (Salvia officinalis) (Vlaicu PA et al.,, 2022), pactopomma (Silybum marianum)
(Shanmugam S et al., 2022), peokuk moceBHoit (Juodka R et al., 2022), xmens (Humulus lupulus)
(Michalczuk M et al., 2021) u ap. B GonpmuHCTBE MPOBEACHHBIX MCCICIOBAHUN yCTAaHOBICHO, YTO Te-
cTHpyeMble (HPUTOOMOTHYCCKUE MPEIapaThl U UX KOMIUIEKCHI 00JaNalOT BHIPAXKCHHBIMH aHTHOKCHIAHT-
HeiMu (Gazwi HSS et al., 2022) nu ummyHocTHMyupytommumu (Yuan P et al., 2023) xapakrepuctukamu,
YTO B CBOIO Ouepe/ib 00yclIaBiuBaeT 0oJiee BBICOKHE MOKA3ATENN PE3UCTEHTHOCTH OPraHu3Ma K JAeHCTBUIO
MATOT€HHBIX M YCIOBHO-TIATOreHHBIX MUKpoopranu3mMoB (Ahmed N et al., 2023; Lacombe A et al., 2012),
OIOCPEZ0BAHHO JEHCTBYS Ha TUHAMHKY POCTA NTHIBL. PerucTpupyercs HaTM4re MOJIOKUTESILHOTO BITHS-
HHS UCCIIEyeMbIX KOPMOBBIX J100aBOK Ha MOP(HOJOrMYecKUue XapaKTEPUCTUKU KHUIICYHHKA (yBeIHYeHUE
BopcuHOK) (Oso AO et al., 2019; Zhang Y et al., 2022), perynsiui YUCICHHOCTH PE3UICHTHOW MUKPO-
¢mopsr (Park JH et al., 2018), uto obecnieunBaeT Gojee BHICOKHE ITOKA3aTeNN BCACBIBAHUA M, KaK CIIEA-
CTBHE, CHKCHUC KOX(PDUIIMEHTa KOHBEPCUH KOpMa. PacCMOTpUM JIHIITE HEKOTOPHIC M3 MPEICTABICHHBIX
B JINTEpAType JAHHBIX PEe3yJIbTATOB 3KCIIEPUMEHTAIbHOH OlleHKH 3()(EKTHBHOCTH NMPUMEHEHUS pa3iiny-
HBIX (PUTOOMOTHYECKUX KOMIIOHCHTOB KOpMa B PallMOHE MBITUISIT OpoiiepoB (Tadu. 1).

Tabnvma 1. Ucmoabp3oBaHue Pa3IuIHBIX GUTOOMOTHKOB B Ka4eCTBe KOPMOBBIX 100aBOK B
palMOHe ULILIAT-0pOoiijepoB
Table 1. The use of various phytobiotics as feed additives in the diet of broiler chickens

Hcnosb3yeMoe pacre-
HUe, cchblika / Plant
used, link

TecTupyemas no3a /
Dose tested

Pesynbratel npumenenus / Application results

1

2

3

OKCTpakT IBETKOB Jia-
BaHabel (Lavandula an-
gustifolia) |/ Lavender
[flower extract (Lavandula

angustifolia)
(Adaszynska-
Skwirzynska M and
Szczerbinska D, 2018,
2019; Adaszynska-

Skwirzynska M et al.,
2021)

0,2, 0,4 Ma/1 MUTHEBOM
Bouel / 0.2, 0.4 mll
drinking water

YBenuueHne KUBOW Macchl B cpenHeM Ha 6,35 %
(p<0,01). TTonoxuTebHOE BIUSHUE HA MUKPOOHOM
KUIIEYHUKA (YMEHBIICHHE YHCICHHOCTH MaTOTCH-
HBIX MUKPOOPTaHMW3MOB U YBEIMYCHUE UYHCICHHO-
¢t pesuneHTHoi ¢uiopsl (p<0,01)). In vitro ycra-
HOBJICHO HMHTHOHUpYOlIee IeHCTBHEe 3KCTpPaKTa Ha
MaTOTeHHBIE MUKPOOPTaHU3MEI / An increase in live
weight by an average of 6.35% (p<0.01). Positive
effect on the intestinal microbiome (decrease in the
number of pathogenic microorganisms and increase
in the number of resident flora (p<0.01)). The in-
hibitory effect of the extract on pathogenic micro-
organisms was established in vitro.
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IIponomkenue Tabauims 1

1

2

3

WNwmbups (Zingiber offici-
nale) |/ Ginger (Zingiber
officinale)

(Habibi R et al., 2014)

7,5 r/kr wim 15 1/kr mo-
poIIIKa KOpHS UMOUpPS U
JIMETHI, coJiepkamue 75
w150 mr/xr a¢upHo-
ro macia umoups. / 7.5
or 15 g/kg of ginger root
powder  and  diets
containing 75 or 150
mg/kg of  ginger
essential oil.

7,5 T mopomka WMOHPS/KI KOpMa 3HAYUTEIHHO
YBEIMYUBAET MacCy Tella, OOLIyI0 aHTHOKCHIAHT-
Hyto ciocobHocTh (OAC) Ha hoHE CHMIKEHUS KOH-
[EHTpAMA MaJloHOBoro awanpiaeruga (MJIA) B
MEYEHU MTHUIBL. BKITIOYeHHE TOpoIiKa U 3(QUPHOTO
Macja UMOUpS B PalliOHBI OPOHIIEPOB HE MOBJIHSIO
Ha XapaKTePUCTUKU TYLIKH M MOKa3aTedd KPOBH /
7.5 g of ginger powder/kg of feed significantly in-
creases body weight, total antioxidant capacity
(TOA) against the background of a decrease in the
concentration of malondialdehyde (MDA) in the
bird's liver. Inclusion of ginger powder and essen-
tial oil in broiler diets did not affect carcass per-
formance and blood counts.

CTpy4KoBbIi nepert
(Capsicum annuum)
(npenapar SPICY), um-
oupp (Zingiber offici-
nale), mnepen YEPHBIA
(Piper nigrum) /| Capsi-
cum annuum (SPICY),
ginger (Zingiber offici-

250 yacTeil Ha MIJIJIMOH
MHKAIICYJIMPOBAaHHOTO

NpOJIyKTa Ha OCHOBE
JKCTPAKTOB CTPYYKOBO-
ro mepua u APYrux cre-
1yt (u€pHoro mepua u
umbups) / 250 ppm
encapsulated  product

JlocToBepHOE yBENMUYCHHE MACChl Teja, CPEeIHECY-
TOYHOTO TPHUPOCTAa W KO3(PPHIMEHTa KOHBEPCHU
kopMma (p<0,05) Mo OTHOIIEHHIO K KOHTPOIIO. AK-
tuBHOCTH CAT Oblia 3HaunTENBHO (p<0,05) HIKE B
Uia3Me MOTHIL, MOJYYaBIIMX 3KCIECPUMEHTAIBHYIO
J00aBKy K OCHOBHOMY DAllOHY II0 CPaBHEHHIO C
KOHTPOJILHBIMH 3Ha4deHUsIMH / Significant increase
in body weight, average daily weight gain and feed

nale), black pepper (Pip- | based on  capsicum | conversion rate (p<0.05) in relation to the control.
er nigrum) extracts and other spices | CAT activity was significantly (p<0.05) lower in the
(Herrero-Encinas J et al., | (black  pepper  and | plasma of birds fed the experimental basal diet
2023) ginger) supplement compared to control values.

Maxnes cepaueBugHas | 0,6 Mr/kr kopMa (oc- | 3HAUHTENBHOE YBEIMICHUE KOHEYHON MacChl Tena,
(Macleaya cordata) / | HOBHOTO pamuoHa) / (.6 | KOHIIEHTpaIMH OOIIero Oeiika CHIBOPOTKH, XOJIe-
Macleaya  heart-shaped | mg/kg feed (basic diet) CTEpHUHA JTUIONPOTCHHOB BBHICOKOW TJIOTHOCTH, XO-
(Macleaya cordata) JIECTepHUHA JIUTIONPOTCHHOB HU3KOW TIUIOTHOCTH,

(Liu Y etal., 2022)

00IIero xoJecTeprHa, TIOKO3bl, IMMYHOTIIO0YITH-
Ha A, uMMyHoriao0yiauHa M u xommiaemenra (C3,
C4) no otHomIeHuto K KoHTpoto (p<0,05) / Signifi-
cant increase in final body weight, total serum pro-
tein concentration, high density lipoprotein choles-
terol, low density lipoprotein cholesterol, total cho-
lesterol, glucose, immunoglobulin A, immunoglobu-
lin M and complement (C3, C4) relative to control
(p<0.05).

ITepent kpacubriii (Capsi-
cum annuum) Teper 4ép-
ubiid (Piper nigrum) / Red
pepper (Capsicum annu-
um) black pepper (Piper
nigrum)

(Ogbuewu IP et al., 2020)

10 6 T/KT KopMa B Tede-
uue 35, 42 u 56 nuei /
up to 6 g/kg feed for 35,
42 and 56 days

Kak 4€pHbIil, Tak U KpacHBIM Mepel yBeIUYHUBaIOT
MOKa3aTeau CpeaHecyTouHoro npuseca (p<0,001).
UYépHeIil meper] yaydmaeT Mmokasarend Kodddurm-
eHTa koHBepcuu kopma (p=0,002). MakcumanbHble
MOKa3aTell CPEeAHECYTOYHOTO NPUBECa YCTaHOBIIE-
HBI TIPY UCTIOJIb30BAHUU TIEpIia B TeUeHUE 42 CyTOK
(62,2 r/ron./nenn) (p< 0,001) / Both black and red
peppers increase average daily weight gain
(p<0.001). Black pepper improves feed conversion
ratio (p=0.002). The maximum indicators of the
average daily gain were established when using
pepper for 42 days (62.2 g/head/day) (p<0.001).
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IIponomkenue Tabauims 1

1

2

3

Jlakpuma WM CcoOJOAKA
ronast (Glycyrrhiza gla-
bra) | Licorice or Lico-
rice (Glycyrrhiza glabra)
(Abo-Samaha MI et al.,
2022)

0,4 u 0,8 r skcTpakTa Ha
JUTP TUTHEBOH BOIBI /
0.4 and 0.8 g of extract
per liter of drinking wa-
ter

Hobasnenne 0,4 1/1 OKa3bIBAaCT CTUMYJIHPYIOIICE
JeficTBAE Ha TOKa3aTell MacChl Teja, MPHBECHI,
notpediieHne U Ko3((OUIIMEHT KOHBEPCHUU KOpMaA.
VYCTaHOBJICHO THIOJIHMITUAEMHYECKOE, THIOTIIHKE-
MHUYECKOE, TelMaTONPOTEKTOPHOE, HMMYHOCTHMY-
TUPYIOIIee M aHTHOKCHAHTHOE JICHCTBHE COJIOIKH.
MopdomeTpruecknii aHan3 pa3InYHBIX MapameT-
POB KHILIEYHMKA BBISBUJI 3HAYMTEIBHOE YyBEJIHYE-
HHUE JUIMHBI U INUPUHBI KHUIIEYHBIX BOPCHHOK, a
TaKKe JJIMHBI/TITyOUHBI BOPCUHOK Y MTHIBI JAHHOU
rpynnsl / The addition of 0.4 g/l has a stimulating
effect on body weight, weight gain, intake and feed
conversion rate. The hypolipidemic, hypoglycemic,
hepatoprotective, immunostimulating and antioxi-
dant effects of licorice have been established. Mor-
phometric analysis of various parameters of the
intestine revealed a significant increase in the
length and width of the intestinal villi, as well as the
length/depth of the villi in the birds of this group..

Jlakpunia wunu  conopaka
ronas (Glycyrrhiza gla-
bra) | Licorice (Glycyr-
rhiza glabra)

(Toson E et al., 2023)

1, 2 u 3 r 3KCTpaKTa co-
ToJKu/KT pamnuona / I, 2
and 3 g licorice
extract/kg diet

2 u 3 T 9KCTpaKTa COJOJKU/KI KOpMa YJIyYIIaloT
MOKa3aTell pocTta U (pU3NOJIOTHYECKOE COCTOSIHUE
LBIUISAT-OpoiaepoB. Y ONBITHOW NTHUIBI YBEIUYU-
BAeTCs YPOBEHb JPHUTPOIMTOB, T€MOTTIO0MHA, 00-
mero Oelika TUIa3Mbl, aTbOyMUHA W KOHIIEHTPAIlUN
AHTHOKCHIAHTOB Ha (POHE CHIDKCHHS XOJIECTepPHHA
TUTa3MBI, TPUTIHUIICPUIOB, MOYEBOH KHCIOTBI, MO-
4eBUHB u oOmiero xonecrepuHa / 2 and 3 g of
licorice extract/kg of feed improve the growth and
physiological condition of broiler chickens. In the
experimental bird, the levels of erythrocytes, hemo-
globin, total plasma protein, albumin, and antioxi-
dant concentrations increase against the back-
ground of a decrease in plasma cholesterol, triglyc-
erides, uric acid, urea, and total cholesterol.

I'opsaka  (Onumennym)
barrenwort  (Epimedium
grandiflorum) | Goryanka
(Epidedium) (Epimedium
grandiflorum)

(Zhang J et al., 2023)

OCHOBHOUM PAaIllMOH C JI0-
6asnenuem 100, 200,
400 mu 800 Mr/kr 3Kc-
Tpakta / basic ration
supplemented with 100,
200, 400 or 800 mg/kg
extract

200 MI/Kr SKCTpaKTa YIy4IIWIO COCTaB KHUIICUYHOU
MHKpPOOHMOTBI, PETYJIHPYsI OCHOBHOW OaKTepHaib-
HBIM pon Lactobacillus, v yBeTUYHUIIO KOHIIEHTpA-
MO MTOJIE3HBIX META0OJIUTOB MOJIOYHOM KUCIIOTHI U
KOPOTKOIIEMIOYECUHBIX JKAPHBIX KHCJIOT BO (Iope,
MOBBICHIIO AHTHOKCHUJIAHTHYIO aKTUBHOCTH M TIPO-
HHUIIAEMOCTh KHUIICYHUKA. YJIYy4lIMIO AMHAMUYE-
ckue nokazarenu pocrta / 200 mg/kg of the extract
improved the composition of the intestinal microbi-
ota by regulating the main bacterial genus Lacto-
bacillus, and increased the concentration of benefi-
cial lactic acid metabolites and short-chain fatty
acids in the flora, increased antioxidant activity
and intestinal permeability. Improved dynamic
growth performance.
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IIponomkenue Tabauims 1

1

2

3

Onysanuuk (Taraxacum
mongolicum) | Dandelion
(Taraxacum mongolicum)
(Mao J et al., 2022)

500 mr/kr, 1000 Mr/kr
kopma / 500 mglkg,
1000 mg/kg feed

500 Mr/Kr OCHOBHOTO pallOHa TMOBBINIACT TUHAMI-
YeCcKue IoKaszaTelnu pocra OpoiiepoB 3a Ccuér
yIy4ieHns 0apbepHoil QyHKIMK Kuiredanka / 500
mg/kg basal diet improves broiler growth dynamics
by improving gut barrier function.

®duToreHHasi cMech: JpBa
mepcrucras (Aerva la-
nata), berens (Piper
betle), cBuHOpOI MaNbya-
th1# (Cynodon dactylon),
nepert 4epHsIi (Piper
nigrum) /| Phytogenic
Blend: Woolly Erva
(Aerva lanata), Betel
(Piper betle), Pig Finger
(Cynodon dactylon),

1 %, 2 % oT OCHOBHOT'O
panmona / 1%, 2% of the
main diet

Vnydmenne mnokasartened pocra, kodddummeHrta
KOHBEPCUU KOpMa, MOPGOJIOrUU KHUIIECYHUKA U
YCBOSIEMOCTH OPTaHHMYECKUX BEIIECTB M TPUNTO(a-
Ha B HOB3/IOIIHOM KHUILKE, YBEIUYCHUE YUCICHHO-
ctu Bifidobacterium nipu BKItOYeHHUU B panuoH 1 %
dutocmecu / Improvement in growth rates, feed
conversion rate, intestinal morphology and
digestibility of organic substances and tryptophan
in the ileum, an increase in the number of
Bifidobacterium when 1% of the phytomixture is
included in the diet.

Black Pepper (Piper
nigrum)
(Oso AO etal., 2019)

MHOro4HCICHHbIE HAYYHbIE HCCICIOBAHUS 110 JAHHON TeMaTHUKE CBUICTEIHCTBYIOT O BHICOKOM
YpOBHE EPCHEKTHBHOCTH HCIIONB30BAHIS (PUTOOMOTHKOB B KaueCTBE KOPMOBEIX 100aBOK. DKCIIEPUMEH-
TaJIFHO YCTAHOBJIEHO, YTO BBEJACHNE B PAllMOH JOOABOK JIBHIHONH MYKH W ITOPOIIKAa KOPHEBHIA KyPKYMbI
OKAa3bIBACT IOJIOKHUTEIBHYIO JUHAMUKY Ha JIMIUAHBIA 0OMEH U Mpo¢mib TKaHEH, OKUCIUTENbHYIO CTa-
OWJIBHOCTH, OpraHOJIeNTHYSCKUE U (PU3NKO-XUMHUYECKHE CBOKCTBA Msica HbIUIAT-0poinepor (Kumar F et
al., 2020). Beeaenwne B pannon nrutie 10 % JIbHAHONH MyKH MOXKET OBITh UCIIOJIb30BAHO JIJIS TIOBBIIICHUS
COZIEpKaHMs OMeTa-3 XHUPHBIX KHCIOT, 9TO CIIOCOOCTBYET yJaJeHHI0 CBOOOTHBIX PaJNKaIOB B TPy/AKE B
nuanazone ot 20,70 % no 39,09 %, a B msce okopoukoB — oT 23,53 % 1o 43,09 % cooTBETCTBEHHO
(Anjum FM et al., 2013).

OKCHEepHMEHTATBHOE MCCIIeJOBAaHKE 0 BIMSHNUIO KOMOMHMPOBAHHOHN JT00AaBKM HA OCHOBE JBHSA-
HOTO CeMEHH, ceJieHa M BUTaMuHa E Ha mumeByio n QyHKIIMOHAJIBHYIO IIEHHOCTh rpyaHoro msca (Alber-
gamo A et al., 2022) m03BOJIWIIO YCTaHOBUTH NPSMYIO 3aBUCHMOCTh MEXY YBEIHMYEHUEM MAcChl TPy JIKH
U BBICOKUM COJIEpKaHUEM MUHEPAIOB, MUKPO3JIEMEHTOB U BUTaMHHa E, UTO B CBOIO O4Yepenb CBUICTEIb-
CTBYeT 0 OoJiee BEICOKHX ITOKa3aTesAX MHUIIEBOI IIEHHOCTH.

B nccrnenoBanusx, HalpaBJIeHHBIX HAa OLEHKY BIUSHUA 15 % 10361 00My4EHHBIX HH(PAKPaCHBIM
U3IyYCHUEM CeMSH PBDKHKA, JIbHA U MOJACOJHEYHHUKA B PAlMOHBI IBILIAT-OPOIepOB, yKa3aal Ha Cyle-
cTBeHHoe yBennueHue (p<0,05) mMacchl rpyIHOM MBIIIIIBI, Oeapa, TojdeHu U cHukeHue (p<0,05) OprourHo-
ro xwupa (Zajac M et al., 2022). Takke yCTaHOBJIEHO, YTO CEMEHA JbHa CIIOCOOCTBOBAIM YBEIUUCHHIO CO-
nepxxanusa Ca (rpynHast Mpla 1 nedens), Cu (rpyaHas mblmia u 300), Fe (MbIIIe! rojgeHu u cepaue).
[omyueHHBbIE pe3yNbTATHl MO3BOJIMWIN CAEIATh ABTOPAM BBIBOJ, YTO JAAHHBIA (DUTOXUMHUYCCKUH KOMITICKC
MOKET OBITH MCIIOJIE30BaH B KAUE€CTBE KOPMOBOU JOOABKH C BEIPAKCHHBIM MTOJIOKUTEIHHBIM BIUSHUEM Ha
MUIIEBYIO IEHHOCTh MsICA M OPTAHOB IITHUIIBI, HCTIONB3YEMBIX B IueTonorud (Zajac M et al., 2022).

Hobasenne B paryiod OeluIAT-0poiinepos 2,5 % cMmomnsl nepesa 6ocBerumu aumdaroi (Boswellia
serrata) cocoOCTBOBANIO CHMYKCHHUIO KAJIOPUMHOCTH MBIIII TOJICHH. TecTupyemblii (PUTOOMOTHK MOBBI-
maet ypoBeHb Ca u Mg B rpyassix Mermmax ¢ 28,02 mgo 31,14 r/100 r, mpimmax rosenu — ¢ 8,07 no
8,76 /100 T m meuenu — ¢ 23,45 no 25,89 r/100 r. [Tumesast mobaBka cHIDKana koHIeHTpanuto Cu B aHa-
JM3UPYEMBIX TKaHAX M oOecredrnBana 3aJiep>XKy Zn B MbImiax rojenu ot 1,520 xo 1,434 r/100 r. Cmomy
B. serrata MOXXHO cUWTaTh XOpOIIEH KOPMOBOH /100aBKOH, MOJIOKUTEIBHO BIIMSIONIEH HA TUETHYECKYIO
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1eHHOCTh Msica nTullel (Al-Yasiry ARM et al., 2017a), buoxumudeckue xapakrepuctuku msca (Kiczor-
owska B et al., 2020), a Takke reMaToJIOTHYECKHE U UIMMYHOJIOTHYECKHE TIOKa3aTe ! LBIUIAT-0poiiepoB
(Al-Yasiry ARM et al., 20176).

B unccnenoBaHusx mo OIEHKE JO3MPOBKH U CTEIEHU BIMUAHUS (PUTOOMOTHUYECKOIO Ipernapara Ha
ocHOBe Macina kopullbl (Cinnamomum verum) U JTUMOHHOU KUCIIOTBI Ha IOKA3aTENId pOCTa, TUCTOCTPYK-
TYypy ¥ MUKPOOHOTY KHUIIICYHHKA, IMMYHHBIH U METaOOJUIECKUHN CTAaTyC HBILIAT-OpOiIepOB YCTaHOBIIE-
HO 3HAUUTENIFHOE BIMSHUE Ha CTPYKTYypHBIEC XapaKTEPUCTHUKU BOPCHUHOK (MPOUCXOAMIIO YIJIMHEHHUE BOP-
cunok p=0,002 u yriyosenue kpunt p=0,003), a Takxe MOBLINICHUE MTOKa3aTesiel HecreuGuIecKoi pe-
3UCTEHTHOCTH W pOCT HbILIAT. Cpeau TpEX mpoTecTHpoBaHHBIX M03upoBokK (0,05, 0,1 u 0,25 Mia/n BoabI)
npenapara, cojepikallero KOpuaHoe mMacio, Hanbosee OraronpusaTHON okazamachk no3a 0,25 Mi/nm Boabl,
BBOoJMMas B TeueHue 42 nuei. Llpmuiara, nonydapmmie GUTOOUOTHK B TAHHOW TIO3UPOBKE, UMEIIN JTyUIIIHe
MOKa3aTelI POCTa, YTO OBLIO CBS3aHO ¢ OJArOTBOPHBIM BIHMSHUEM Iperapara Ha MUKPOOHMOM TOHKOTO
KATIICYHNKA, MeTabom3M (CHImKeHune ypoBHs obmero xomectepura (OX) (p=0,018) u mearepudummpo-
BaHHBIX *XHpHBIX KucinoT (HOXKK) p=0,007, a Taxxe tprammnranneposios (TAT) (p=0,014), n mokazate-
JU €CTECTBEHHON PE3UCTEHTHOCTH (ypoBeHb ju3onuma p=0,041, a Taxke NpOIEHT (GaroruTHPYIOUTUX
kietok p=0,034, nnaaekc daromurosza p=0,038, yposens Ig-A p= 0,031) (Krauze M et al., 2021).

B mccnenoBaHnAX 1Mo BIMSAHUIO JOOABKH K PAIMOHY MOPOIIKA TBO3MUKH (Syzygium aromaticum
L.) no3oit 10 r/kr B Teuenue 42 CyT B KOMOMHAIMH JTHOO C SKCTPAKTOM MEJIHMCCHI JIeKapCTBEeHHOH (Mellisa
officinalis L.) mubo skcTpakToM peneiiHuka (Agrimonia eupatoria L.), pa3BenéHHONW MUTHEBOH BOJIOM
(2:1000), He oka3pIBaya CYIICCTBCHHOTO BIIMSHMS Ha TOKA3aTEIM POCTA, AKTHBHOCTh CYTIEPOKCHIIACMY-
Ta3bl U TIIyTaTHOHIIEPOKCUIA3EI, KOHIICHTPAIIMIO BUTAMIUHA A U OTACIBHBIC TOKA3aTENH JHUITAIHOTO 00-
meHa. OZIHAKO MCCIIeIOBAaTENsIMA YCTaHOBIIEHO TMOJIOKUTEIbHOE BIMSIHUE Ha OTIEbHBIEC TI0Ka3aTeIH aH-
THOKCHJAHTHOTO cTaTyca (IOBBILIEHHE KOHIICHTpauuu -SH-rpym: mucTens, TI0TaTUOH, anbOyMHUH, ac-
KOpPOWHOBAsI KHCIIOTa, TOKO(DEPOJIbl, KApaTHHOUIBI, (p1aBaHOMABI U 1p.) U BUTaMuHa E, CHW)KeHHE KOH-
[EHTpanuy ManuHOBoOro nuanpaeruna (MJIA) B kpoBu OpoiiepoB OMBITHBIX TPYIII HAOTIOAAH IO CPaB-
HEHHIO C KOHTPOJIBHOH rpymmnoi et (p<0,05). DkcrnepruMeHTATbHO YCTAaHOBICHO, YTO KOMOWHAIHS
MIOPOIIKA TBO3IUKH C SKCTPAKTOM MEJIHCCHI 0OecieurBaeT 0oiee BRICOKHE aHTHOKCHUIAHTHBIE TOKA3aTeIH
KpPOBH T10 CPaBHEHHIO C TBO3AMKON M perneHukoM (ButamuH E, 11,26+0,73 npotus 9,73+0,64 MKMOIB/I,
p<0,05 cootBercTBenHO) (Petrovic V et al., 2012).

OreHKa CHHEPTeTUIEeCKOro JSHCTBHSI MMPOTEKCHHA U dKCcTpakTa ryHaenus Typredopa (Gundelia
tournefortii L.) Ha pocT, OMOXUMHYECKHI, TeMaTOJOTHYSCKUN W aHTHOKCHJAHTHBIM CTATYChl IBITUIST-
opoiinepoB (Gholami-Ahangaran M et al., 2021) cBuieTenbCcTBYeT 0 CHUXCHHH Kod((HIMeHTa KOHBEP-
CHH KOpMa, 3HAaYNTEeIbHOM KoHIeHTpanuu Tpurmuiepunos (TT7) u xonecrepuna (JITIBII) Ha ¢pone yBemu-
YeHHs ypOBHs remoriioomHa um obOmero Oenka miasmel (TP). Konmentparwsi acmapraTpaHcgepass
(AcAT), amannnamunoTpancdepasbl (AnAT), menounoit pocharazsl (IL[D) u COJ] He mokazanu cyie-
CTBEHHOH pa3HUIIBI y BCEX IBIIUIAT. BBRIIEN3M0KeHHOE TO3BOIMIIO CAENATh aBTOPaM BBIBOJA O TOM, UTO
MIOCTOSTHHOE MCIIONB30BaHUE MPOTEKCHHA U dKCTpakTa TyHnenus Typaedopa (Gundelia tournefortii L.) B
parpoHax OpoMIEpPOB MOXKET OKa3bIBaTh CHHEPTeTUYCCKHUN d(P(PEKT Ha AKTUBHOCTD MUIICBAPCHUS U aHTH-
OKCHJIQHTHBIM CTaTyC, CHIDKAS JIMIUAHBINA Ipo¢iIs 06e3 BAMSHUSA Ha (PYHKIIUIO IEYCHH Y LIBIIIIST.

durobnoTHUecKue Mpernaparsl 00T PIIOM CYIIECTBEHHBIX MPEUMYIIECTB, TAKMX KaK JIET-
KAH JOCTYI ¥ 3KOHOMHUYHOCTH, OTHOCUTEIBHO HHU3KUH YPOBEHb MOOOYHBIX A((EKTOB U AKOJIOTUIHOCTD
(Reverter M et al., 2014). Taxxe ciaenyer OTMETHTh, YTO PSAAOM HCCIEIOBATENed OBUIO YCTaHOBJICHO
HAJINYME TOJIOKUTEIBHOrO 3¢ ¢dexra NpUMEHEHUS KOMOMHHUPOBAHUS PACTUTEIBHOIO CHIPhS Ha OCHOBE
obnenmxu (Saracila M et al., 2022), masens (Saracila M et al., 2022), psixuka nocesHoro (Untea AE et
al., 2019) u mpHa (Mir NA et al., 2017) ¢ numeBsIMA J0OaBKH XpOMa MPOSABIISIETCS HE TOJHKO MHTCHCHUB-
HOCTBIO POCTa, HO U MOBBIIICHUEM MUIIEBHIX XapaKTCPUCTHUK Msca.

Xumuueckuii cocraB GUTOOMOTHKOB U KX JeliCTBHE HA OPraHU3M.

Hcnonr3oBaHne pa3nuyHBIX BUAOB KOPMOBBIX JOOABOK B IEPBYIO OYEpEIbh HAIPABICHO HA pery-
TSIAI0 MAKPOOHOTO coobmiectBa. OCHOBHBIMI KOMITOHEHTAMH COBPEMEHHBIX KOPMOBEIX JO0OABOK SIBIISI-
I0TCS: IPOOMOTUKU (PKUBBIE MUKPOOPTAaHU3MBI, 00ecrieunBaroniie (Pu3uoI0rH4ecKy 3HaYUMBbIE TIPOIIECCh
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B OpraHu3Me), MPeOHOTUKN (MHTPEAUCHTHI, CTUMYIUPYIOMINE YCTOWIHBOCTh PE3UACHTHON MHUKPOQIOPHI
KUIICYHUKA M, KaK CIICACTBUE, YIYUIIAIOT 370POBbE X03dMHA), GUTOOMOTUKHU (TIEPBUYHBIC WM BTOPHY-
HBIC KOMIIOHEHTHI PACTCHHM, COJIepKAIIUe ONOIOTUIESCKU aKTUBHBIC COCTUHECHNUS, KOTOPBIC HAPsAy C BbI-
paxeHHOW aHTHOaKTepuanbHON akTUBHOCTHIO (Seidavi A et al., 2021; Porras G et al., 2021) oka3siBatoT
MIOJIOKUTETHFHOE BIUSHIE HA TWHAMHYCCKUE MOKA3aTEeNN POCTa M 3I0POBHE KUBOTHBIX), a TaKKe OakTe-
puodaru u Mpou3BOAHBIE OT HUX (hepMEHTHI (BeliecTsa, Ju3upyromue nenrtuaormukad) (Clavijo V and
Flérez MJV, 2018; Low CX et al., 2021).

WHTEeHCHBHOCTH pOCTa CENBCKOXO35HCTBEHHOM MTHUIIBI U )KUBOTHBIX B TIEPBYIO Ouepeb 00yCI0B-
JIeHa COCTOSTHHEM jKellyo4HO-kumedHoro tpakta (Abdelli N et al., 2021), cogepxaiiero yHUKalbHYIO,
CIIOKHYIO TIOJIMMHKPOOHYIO SKOCHCTEMY, NPENCTaBICHHYI0 TPHJUIMOHAMH KJIETOK, Ha COCTaB KOTOPBIX
BIUSIIOT pa3jnyHble (GaKTOphI, TAKUE KaK MUTaHKe, cTpeccoBble cocTosiHus U ap. (Lippolis T et al., 2023).
CTOUT OTMETHTD, UTO paboTa M 3/I0POBbE KUIIIEUHHUKA 3aBHCST OT IEIOCTHOCTH psna OapbepoB (pusuue-
CKOT'0, XUMHUYECKOT0, MMMYHOJOTHYECKOTO ¥ MUKPOOHOIOTUIECKOTO), COCTOSTHIUE KOTOPBIX 00ecIedrBa-
€T YCTOMYUBOCTh K PAa3MUYHBIM HaTOTeHHBIM areHtaM (Mao J et al., 2022). IloBpexxacHrE KHIIIEYHOTO
0apbepa TEeCHO CBS3aHO C KHIICYHBIMU 3a00JIEBAHUSMHU U, KaK CJIEJCTBHUE, C 33/IEPIKKON pocta Opoiinepos.
CrenoBaTebHO, COXpaHEHUE [EOCTHOCTU KUIIEYHOTO Oaphepa MMEET pellaroliee 3Ha4eHHe JUIs 3/10pO-
BbS M IPOAYKTUBHOCTH Opoitnepos (Oso AO et al., 2019).

®durodnotrku (GUTOXMMUYCCKHE WIH (PUTOTESHHBIE TpenapaThl) 00JIagal0T IIUPOKUM CIIEKTPOM
OHMOJIOTMIECKON aKTUBHOCTH B OTHOIICHWHW MATOTCHHBIX U YCIOBHO-TIATOTEHHBIX IITAMMOB MHKpPOOpTa-
HU3MOB, Takux Kak Parahemolyticus, Staphylococcus epidermis, Enterococus faecalis, Pseudomonas
aeruginosa, Salmonella sp., Staphylococcus aureus, Listeria monocytogenes, Bacillus cereus u npyrue
(Abd El-Hack ME et al., 2020; Silva S et al., 2023; Silva S et al., 2022), 4o B cBOIO ouepes oOeceun-
BaeT BO3MOXKHOCTh MX aKTHBHOT'O MCCIICAOBAHUS KaK albTEepPHATUBBI CHHTETHYECKMM aHTHOMOTHKAM, UC-
MOJI3YEeMBIM B KauecTBe cTuMyiaTopoB pocta (Abd El-Hack ME et al., 2022). ®UTOOUOTHKH TpaIUITH-
OHHO U3BECTHHI CBOEH aHTHOKCHIAHTHOW aKTHBHOCTEHIO, HO HAPSAY C OTHM YCTaHOBJICHO, UTO 3TH COCIH-
HEHHS TaKke O0JIAal0T TPOTHBOBOCIAIHMTENBHBIM, AHTUMHKPOOHBIM ¥ TPAaHCKPHIIIIMOHHO-
Moaynupyrommm Aeiicteusmu (Kikusato M., 2021). CinenyeT OTMETHTb, YTO JaHHBIC BEIIECTBA HE SBIIS-
IOTCS TUTATEIbHBIMA KOMIIOHEHTaMH, U UX OHOJJOCTYITHOCTh OTHOCHTENILHO HHM3Ka, HO TEM HE MEHee, OHU
OIIarOTBOPHO BJIMSIOT HA OpraHm3M. YacTh PUTOXUMUIECKHX BEIIECTB, MMOTPEOIIEMBIX TEPOPATHHO, TPO-
XOJIs Uepe3 MPOCBET KUIICYHHUKA, MOIYJTUPYIOT COCTaB aBTOXTOHHOM MUKPOMIOPHI (BIUAET HA METa0OIH-
YECKYH0 aKTUBHOCTb M YBEIHMYHBAET MPOU3BOACTBO OPraHUYECKUX KUCIOT MPOOHOTHYECKUMH IITAMMAMH)
U MOJICP)KUBAIOT 1IEJIOCTHOCTh KUIIEYHNKA. DUTOXUMHUYECKUE BEIIECTBA U META0OIHUThI, CHHTE3UPYEMbIS
MUKPOOHOMOM, TIOTJIOIIAIOTCS OPTaHU3MOM M MHIYIHPYIOT MEXaHU3MBI YCTOMIMBOCTH K CTPECCY, BKITIO-
Yas ayTo(aruio, SKCIPECCUI0 JETOKCUIIMPYIONINX U aHTHOKCHIAHTHBIX (epmenToB (Martel J et al., 2020).

OnuH 13 BO3MOXKHBIX MEXaHM3MOB CTUMYJIMPYIOIIEr0 OJaroTBOPHOTO JAeUCTBHS (UTOOMOTHKOB
Ha 37I0pOBbE OpPraHM3Ma MOXET ObITh OOYCIIOBIICH T€M, 4TO (PepMEHTALIUS MHUILEBBIX BOJIOKOH B TOJCTON
KATIKE CTUMYIUPYET QPaKIuio HHAUTCHHOW MUKPO(IOPEI, KOTOPAasi B CBOIO OYepEb YBEIUINBAET BHIpa-
0OTKY KOPOTKOIICTIOYCYHBIX KUPHBIX KUCJIOT (MPOMMOHATa U OyTHpaTa), a TAKXKE YIy4IaeT MEIOCTHOCTh
KUIIIEYHOTO nuTeus. [1oI0KUTeNbHOE BIMSHUE HAa PE3UACHTHYI0 MUKPOQIIOPY CBSI3aHO C HAJU4YHEM B
(bUTOOHOTHKAX PA3THIHBIX XUMIUECKUX BEUIECTB, TAKUX KaK MOTH(EHONEI (MOTYT AeHCTBOBAThH KakK IIpe-
OMOTHKM, BO3/IEHCTBOBATh Ha YyBCTBO KBOpyMa), KAPOTHHOUABI (M3MEHSIOT dKcrpeccuio Ig A), gurocre-
POJIBL, JIMTHAHBI, AJTKAJIOUIbBI, TIFOKO3UHOJIATHI, TEPIICHBI U aHTONMAHUHEL. HekoTopble duroxummdeckue
BEIIECTBA MOTYT METa0OJIN3UPOBATHCS B KHIICEYHUKE B OMOJOIMYECKH AKTUBHBIC KOMIIOHEHTHI, HAIPH-
Mep, 9KBOJI — M3 JaUJ3€MHA U JHTEPOJIAKTOH — W3 CEKOM30JIApUIIMPE3NHOJa, B TO BpeMs Kak OakTepuu
MOTYT HCITOJIL30BaTh TIUKO3UIBI i1 moiydenus suepruu (Dingeo G et al., 2020; Kumar Singh A et al.,,
2019).

Buonoruveckass akTHBHOCTb MHOTUX (PUTOOMOTHKOB OOYCJIOBJICHA ITPUCYTCTBUEM B HHUX Pa3liny-
HbIX (DJIABOHOHMIOB, HA YPOBEHb OHOJOCTYIHOCTH KOTODPBIX CYIIECTBEHHOE BIIMSHHE OKa3bIBaeT Pe3u-
JeHTHas MUKpoduiopa *KexymodHo-kumegHoro tpakra (Williamson G et al., 2018; Ivey KL et al., 2019).
®naBoHOUIBI TPOSBISIOT Pa3HOOOPa3HYI (H3HOJIIOTHYECKYH aKTHBHOCTh M METabOJNU3UPYIOTCS WK
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OMOTPaHCPOPMHUPYIOTCS KUIIIETHOW MUKPOOHUOTOM, TEM CaMbIM IPOU3BOIS HOBEIE METa0OIUTEI, KOTOPEIC
CIIOCOOCTBYIOT YKPEIIJICHUIO 37I0POBbsI, MOJYJIMPYS COCTaB U CTPYKTYypy KurieuHoi ¢iopsr (Xiong HH et
al., 2023). bonbmMHCTBO (hITaBOHOHMIOB CYIIECTBYET B IIPHUPOJIE B BHJIE CBSI3aHHBIX (OpM (hIIaBOHOMIHBIX
TJIUKO3UIOB, B KOTOPBIX OJHA WM HECKOJBKO MOJICKYJI caxapa CBs3aHbI ¢ (DeHOJIBHON MM HMIPOKCUIb-
HOHM rpymnmamu. Hanwdwe TrMKO3WIHBIX CBSA3€H 3HAYMTENIHHO BIHSIET HA BCAChIBaHHWE (HIABOHOWOB, H
OOJIBIIMHCTBO U3 HUX JIOCTHTaeT KHIIEYHHKA B Ka4eCTBE IPOTOTHUIIOB, TJIe OHHU IPOSIBISIOT CBOU (hU3HO-
norudeckue 3pdexter (Zhang J et al., 2023). I'mukoszuasie Gopmbl GEepPMEHTATUBHO THUIAPOIHU3YIOTCS H
BCACBIBAIOTCS B KHIICYHUKE, & TAKKE KOHBIOTHPYIOTCS C UX TIIOKYPOHHIHBIMU/CYIb(GaTHEIME (HOpMaMu
(dhepmenTtoB (daswl 11 B anuTennanbHbIX KieTkax u nedenn (Murota K et al., 2018). HeabcopOupoBaHHbie
(raBOHOMIBI METAOOIN3UPYIOTCS MUKPOOHMOTON KHIIEYHHKA 70 OO0Jiee MEJIKUX MeTabOJIMTOB, KOTOPHIE B
CBOIO odYepelb 007amar0T Oosiee BBICOKMUM YPOBHEM OHOJOCTYNMHOCTH, N0 OTHOIICHUIO K WX Tpe.Ie-
CTBCHHHUKH. AKTHBHOCTH ITHX METaOOJINTOB MOXET OBITh YACTUYHO OTBETCTBEHHA 32 CBSI3U MEXAy (ia-
BOHOHUIaMH 1 3m0poBbeM (Bitner BF et al., 2018).

INonmudenons mpencTaBisioT cod0i OONBIIYIO TPYHIITY COSTMHEHHH, COAEPKALIIXCS B MIPOAYKTAX
MUTAHUS, MUIIEBBIX 100aBKax M JICKApCTBEHHBIX TpaBaX. /[aHHBIC COCTUHEHUS SIBISIOTCS BTOPUYHBIMU
METa0OIUTaMU PACTCHHA, 00ECTICUNBAIOIINE 3AIIUTY OT YIBTPA(pHOICTOBOIO U3IYUCHHS, BPEIUTEICH H
T. A., B OpTaHU3Me 3TH (UTOXUMHUIECKHE BEIIECTBA BHITOIHIIOT aHTHOKCHIAHTHBIE, TPOTHBOMHUKPOOHEIE
u apyrue ¢pyHkimy. HerpancopmupoBaHHble OakTepratbHOH MUKPOQoIIopoit monnpeHoIsl u3 cyocTpa-
TOB MOTYT BCAChIBaThCs, TIOSBIISIACH B IJIa3M€ B OCHOBHOM B BHJI€ METWJIMPOBAHHBIX, CYIb()aTHPOBaHHBIX
U TIIIOKYPOHUAMPOBAHHBIX MPOU3BOAHEIX, a TAaKXKEe B HEM3MEHEHHOM Buae. MHoOTHe U3 KaTaboIUTOB XO-
POIIIO BCACHIBAIOTCS M3 TOJICTOW KUIIKH M MOSABIIAIOTCS B TUIa3Me OO0 B aHAJOTHYHOM KOHBIOTaTe, 1100 B
BHU/IC KOHBIOTATOB C TJIMIMHOM, JIMOO B HEKOTOPBIX ciydasx B Hem3MmeHEHHOM Bune (Williamson G and
Clifford MN, 2017; Rodriguez-Daza MC et al., 2021).

O060011as1 BBIICH3JIOKEHHOE, MOKHO CJIeJIaTh BBIBOJ, YTO (DUTOTCHHBIC BEIIECTBA O0JIaIal0T BhI-
COKHM TIOTEHIMAIOM IMPAaKTHYECKOTO MCIOIB30BaHMS B Ka4ecTBE CTUMYJATOPOB pocTa Opoiinepos. Pas-
HOOOpa3ne XUMHYECKUX BEIIECTB, BXOAALINX B CTPYKTYPY pacTeHHH, TaKMX KakK IOJIH(EHOIbI, KapoTH-
HOUJIBI, ANKAJIOUBl U MHOTHE APYTHE, XapaKTepU3yeTcsd MHOT000pa3ueM OKa3bIBaEMBIX HA OPTaHU3M IO-
noxutenbHBIX 3 dekroB (Rafiq K et al., 2022; Armanini EH et al., 2021; Rubens J et al., 2023). Cronb
BBICOKHH YPOBEHb Pa3HO00pa3us GUTOXUMHUIECKHX BEIIECTB, BXOAAIINX B COCTaB SKCTPAKTOB, 00eCIeYH-
BaeT YCTOWYMBOCTH JAHHBIX COEAMHEHNH K (pOPMHPOBAHHIO PE3NCTEHTHBIX ()OPM IATOTCHHBIX U YCIOB-
HO-TIATOT€HHBIX MHUKPOOPTaHMU3MOB, YTO MIO3BOJISICT PACCMATPUBATh UX B KAUECTBE aJIbTEPHATUBHI KOPMO-
BBIM AaHTHOHMOTHKAM.

3akJiouenmue.

JluTepatypHbIii 0030p CBUAETEILCTBYET O BBICOKOM YPOBHE MHTEpEca MHUPOBOW HaydHOU 0OIIe-
CTBEHHOCTH K ITOMCKY HOBBIX KOPMOBBIX 100aBOK Ha OCHOBE (PUTOOHMOTHYECKUX COCOMHEHUH AJIS WHTECH-
CU(UKAINH NTUIIEBOTYECKON oTpaciy. Vcronp3oBanue PUTOXUMHUECKUX BEIIECTB AaET HE TOIBKO Oomee
BBICOKHE XapaKTEPUCTUKU POCTA MTHUIIBI, HO U SBJSIETCS XOPOIIIEH allbTepHATHBONH KOPMOBBIM aHTUOHOTH-
KaM, a TaKke 00ecleunBaeT MOJyUCHHE KOJIOTMYECKH YHCTOM MPOAYKIUH ¢ 00jiee BEICOKUMH MHUILEBHI-
MU XapaKTEePUCTHKaMH Msica OpoiiIepos.

JluteparypHbie JaHHBIC TIO3BOJISIIOT C BHICOKOH JIOJIEH YBEPEHHOCTH CYAHMTH O TOM, YTO (DHUTOXH-
MUYECKHE MPEerapaThl BBICTYIIAIOT B KAYECTBE MYIbTH(YHKIIMOHAIBHBIX J00aBOK, 00ECIICUNBAIOINX BhI-
paXeHHOe NeiCTBHE HAa aHTHOKCHUIAHTHYIO, IMMYHOJOTMYECKYI0O M IHIIEBAPUTEIBHYIO CHCTEMBI, YTO
OTIOCPEIOBAHHO BIMSIET HA AMHAMHYECKUE XapaKTepUCTUKU pocTa. Ha poHe mpumenenus psga purodbuo-
THUKOB PETHUCTPUPYETCS YBEIUUCHUE JITUHBI U IIUPUHBI KUIICYHBIX BOPCHHOK, YTO B KOHEYHOM UTOTE I10-
BBIIIACT IUIONIAAb BCACHIBAHMS MUTATENBHBIX BELIECTB M aKTUBHUPYET NMPHCTEHOYHOE MUIIEBAPCHUE aB-
TOXTOHHBIMH MUKPOOPTaHU3MaMHU.

Br16op (puToOHOTHYECKOT0 KOMITOHEHTa KOpMa 00YCIIOBJICH, KaK MIPABHIIO, PSJIOM KITFOYEBBIX IO~
3WINH, TAKUX KaK YPOBEHb OMOJOTHYECKOW aKTHBHOCTH (aHTHOAKTEpHUAIbHAS AKTUBHOCTE), TOCTYITHOCTD
U CTOMMOCTbB, TaK KaK COBOKYITHOCTh 3TUX (PAKTOPOB MO3BOJSAET CYIUTh 00 3P PeKTUBHOCTH (PUTOXMMHU-
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YECKUX IPENaparoB B KA4YCCTBE 3aMCHBI KOPMOBBIX aHTHUOMOTHUKAM U CHHM3UTH Ce0ECTOMMOCTD FOTOBOf/'I,
JKOJIOTMYECKU 0e30MMacHOM JIISL HOTpe6I/ITeJ'I$[ MNpOAYKOHHU C BBICOKMMHU IMOKA3aTCIAMU HPIHIeBOﬁ OCHHO-
CTH.

CnHcoK HCTOYHHKOB
References

1. Abd El-Hack ME, Alagawany M, Abdel-Moneim AE, Mohammed NG, Khafaga AF, Bin-
Jumah M, Othman SI, Allam AA, Elnesr SS. Cinnamon (Cinnamomum zeylanicum) oil as a potential al-
ternative to antibiotics in poultry. Antibiotics (Basel). 2020;9(5):210. doi: 10.3390/antibiotics9050210

2. Abd El-Hack ME, El-Saadony MT, Salem HM, El-Tahan AM, Soliman MM, Youssef GBA,
Taha AE, Soliman SM, Ahmed AE, El-Kott AF, Al Syaad KM, Swelum AA. Alternatives to antibiotics
for organic poultry production: types, modes of action and impacts on bird's health and production. Poult
Sci. 2022;101(4):101696. doi: 10.1016/j.psj.2022.101696

3. Abdelli N, Sola-Oriol D, Pérez JF. Phytogenic feed additives in poultry: achievements, pro-
spective and challenges. Animals (Basel). 2021;11(12):3471. doi: 10.3390/ani11123471

4. Abolfathi ME, Tabeidian SA, Foroozandeh Shahraki AD, Tabatabaei SN, Habibian M. Com-
parative effects of n-hexane and methanol extracts of elecampane (/nula helenium L.) thizome on growth
performance, carcass traits, feed digestibility, intestinal antioxidant status and ileal microbiota in broiler
chickens. Arch Anim Nutr. 2019;73(2):88-110. doi: 10.1080/1745039X.2019.1581027

5.  Abo-Samaha MI, Alghamdi YS, El-Shobokshy SA, Albogami S, El-Maksoud EMA, Far-
rag F, Soliman MM, Shukry M, El-Hack MEA. Licorice extract supplementation affects antioxidant activ-
ity, growth-related genes, lipid metabolism, and immune markers in broiler chickens. Life (Basel).
2022;12(6):914. doi: 10.3390/1ife12060914

6. Adaszynska-Skwirzynska M, Szczerbinska D, Zych S. The use of lavender (Lavandula an-
gustifolia) essential oil as an additive to drinking water for broiler chickens and its in vitro reaction with
enrofloxacin. Animals (Basel). 2021;11(6):1535. doi: 10.3390/ani11061535

7. Adaszynska-Skwirzynska M, Szczerbinska D. The antimicrobial activity of lavender essential
oil (Lavandula angustifolia) and its influence on the production performance of broiler chickens. J Anim
Physiol Anim Nutr (Berl). 2018;102(4):1020-1025. doi: 10.1111/jpn.12907

8. Adaszynska-Skwirzynska M, Szczerbinska D. The effect of lavender (Lavandula angustifo-
lia) essential oil as a drinking water supplement on the production performance, blood biochemical pa-
rameters, and ileal microflora in broiler chickens. Poult Sci. 2019;98(1):358-365. doi: 10.3382/ps/pey385

9. Ahmed N, El-Fateh M, Amer MS, El-Shafei RA, Bilal M, Diarra MS, Zhao X. Antioxidative
and cytoprotective efficacy of ethanolic extracted cranberry pomace against Salmonella enteritidis infec-
tion in chicken liver cells. Antioxidants (Basel). 2023;12(2):460. doi: 10.3390/antiox12020460

10. Albergamo A, Vadala R, Nava V, Bartolomeo G, Rando R, Colombo N, Gualtieri R, Pet-
racci M, Di Bella G, Costa R, Cicero N. Effect of dietary enrichment with flaxseed, vitamin e and seleni-
um, and of market class on the broiler breast meat-part 1: nutritional and functional traits. Nutrients.
2022;14(8):1666. doi: 10.3390/nu14081666

11. Al-Yasiry ARM, Kiczorowska B, Samolinska W, Kowalczuk-Vasilev E, Kowalczyk-Pecka D.
The effect of Boswellia serrata resin diet supplementation on production, hematological, bio-
chemical and immunological parameters in broiler chickens. Animal. 2017a;11(11):1890-1898.
doi: 10.1017/S1751731117000817

12. Al-Yasiry ARM, Kiczorowska B, Samolinska W. Effect of Boswellia serrata resin supple-
mentation on basic chemical and mineral element composition in the muscles and liver of broiler chick-
ens. Biol Trace Elem Res. 2017b;179(2):294-303. doi: 10.1007/s12011-017-0966-6

13. Amer SA, Abdel-Wareth AAA, Gouda A, Saleh GK, Nassar AH, Sherief WRIA, Albo-
gami S, Shalaby SI, Abdelazim AM, Abomughaid MM. Impact of dietary lavender essential oil on the



JKusomrnosoocmeo u kopmonpouszeoocmeo 2023 / Animal Husbandry and Fodder Production 2023,106(1)
TEOPHUS U IIPAKTUKA KOPMJUIEHUSI/THEORY AND PRACTICE OF FEEDING 177

growth and fatty acid profile of breast muscles, antioxidant activity, and inflammatory responses in broiler
chickens. Antioxidants (Basel). 2022a;11(9):1798. doi: 10.3390/antiox11091798

14. Amer SA, Al-Khalaifah HS, Gouda A, Osman A, Goda NIA, Mohammed HA, Darwish
MIM, Hassan AM, Mohamed SKhA. Potential effects of anthocyanin-rich roselle (Hibiscus sabdariffa L.)
extract on the growth, intestinal histomorphology, blood biochemical parameters, and the immune status
of broiler chickens. Antioxidants (Basel). 2022b;11(3):544. doi: 10.3390/antiox11030544

15. Amer SA, Tolba SA, AlSadek DMM, Abdel Fattah DM, Hassan AM, Metwally AE. Ef-
fect of supplemental glycerol monolaurate and oregano essential oil blend on the growth perfor-
mance, intestinal morphology, and amino acid digestibility of broiler chickens. BMC Vet Res.
2021;17(1):312. doi: 10.1186/s12917-021-03022-5

16. Anjum FM, Haider MF, Khan MI, Sohaib M, Arshad MS. Impact of extruded flaxseed meal
supplemented diet on growth performance, oxidative stability and quality of broiler meat and meat prod-
ucts. Lipids Health Dis. 2013;12:13. doi: 10.1186/1476-511X-12-13

17. Armanini EH, Boiago MM, de Oliveira PV, Roscamp E, Strapazzon JV, de Lima AG, Copet-
ti PM, Morsch VM, de Oliveira FC, Wagner R, Santurio JM, da Rosa G, Da Silva AS. Inclusion of a phy-
togenic bend in broiler diet as a performance enhancer and anti-aflatoxin agent: Impacts on health, per-
formance, and meat quality. Res Vet Sci. 2021;137:186-193. doi: 10.1016/j.rvsc.2021.05.004

18. Azizi MN, Loh TC, Foo HL, Teik Chung EL. Is palm kernel cake a suitable alternative feed
ingredient for poultry? Animals (Basel). 2021;11(2):338. doi: 10.3390/ani11020338

19. Bitner BF, Ray JD, Kener KB, Herring JA, Tueller JA, Johnson DK, Tellez Freitas CM,
Fausnacht DW, Allen ME, Thomson AH, Weber KS, McMillan RP, Hulver MW, Brown DA, Tessem JS,
Neilson AP. Common gut microbial metabolites of dietary flavonoids exert potent protective activities in
B-cells and skeletal muscle cells. J Nutr Biochem. 2018;62:95-107. doi: 10.1016/j.jnutbio.2018.09.004

20. Clavijo V, Flérez MJV. The gastrointestinal microbiome and its association with the
control of pathogens in broiler chicken production: A review. Poult Sci. 2018;97(3):1006-1021.
doi: 10.3382/ps/pex359

21. Cong ON, Viet DN, Kim DP, Hornick JL. Effects of dietary sacha inchi (Pluke-
netia volubilis L.) oil and medicinal plant powder supplementation on growth performance,
carcass traits, and breast meat quality of colored broiler chickens raised in Vietnam. Trop
Anim Health Prod. 2022;54(2):87. doi: 10.1007/s11250-021-02994-8

22. Dang X, Cho S, Wang H, Seok WIJ, Ha JH, Kim IH. Quercetin extracted from Sophora ja-
ponica flower improves growth performance, nutrient digestibility, cecal microbiota, organ indexes, and
breast quality in broiler chicks. Anim Biosci. 2022;35(4):577-586. doi: 10.5713/ab.21.0331

23. Ding X, Yang C, Wang P, Yang Z, Ren X. Effects of star anise ({//icium verum Hook. f) and
its extractions on carcass traits, relative organ weight, intestinal development, and meat quality of broiler
chickens. Poult Sci. 2020;99(11):5673-5680. doi: 10.1016/j.psj.2020.07.009

24. Dingeo G, Brito A, Samouda H, Iddir M, La Frano MR, Bohn T. Phytochemicals as modifi-
ers of gut microbial communities. Food Funct. 2020;11(10):8444-8471. doi: 10.1039/d0fo01483d

25. Erinle TJ, Maclsaac J, Yang C, Adewole DI. Effect of red osier dogwood extract on growth
performance, blood biochemical parameters, and gut functionality of broiler chickens challenged or un-
challenged intraperitoneally ~with  Salmonella  Enteritidis  lipopolysaccharide.  Poult  Sci.
2022;101(7):101861. doi: 10.1016/j.psj.2022.101861

26. Gazwi HSS, Mahmoud ME, Toson EMA. Analysis of the phytochemicals of Coriandrum sa-
tivum and Cichorium intybus aqueous extracts and their biological effects on broiler chickens. Sci Rep.
2022;12(1):6399. doi: 10.1038/s41598-022-10329-2

27. Gholami-Ahangaran M, Haj-Salehi M, Ahmadi-Dastgerdi A, Zokaei M. The advantages and
synergistic effects of Gunnera (Gundelia tournefortii L.) extract and protexin in chicken production. Vet
Med Sci. 2021;7(6):2374-2380. doi: 10.1002/vms3.624



JKusomrnosoocmeo u kopmonpouszeoocmeo 2023 / Animal Husbandry and Fodder Production 2023,106(1)
178 TEOPUS U IPAKTUKA KOPMJUIEHUSI/THEORY AND PRACTICE OF FEEDING

28. Habibi R, Sadeghi G, Karimi A. Effect of different concentrations of ginger root powder and
its essential oil on growth performance, serum metabolites and antioxidant status in broiler chicks under
heat stress. Br Poult Sci. 2014;55(2):228-37. doi: 10.1080/00071668.2014.887830

29. Herrero-Encinas J, Huerta A, Blanch M, Pastor JJ, Morais S, Menoyo D. Impact of dietary
supplementation of spice extracts on growth performance, nutrient digestibility and antioxidant response
in broiler chickens. Animals (Basel). 2023;13(2):250. doi: 10.3390/ani13020250

30. Ivey KL, Chan AT, Izard J, Cassidy A, Rogers GB, Rimm EB. Role of dietary fla-
vonoid compounds in driving patterns of microbial community assembly. mBio.
2019;10(5):e01205-19. doi: 10.1128/mBi0.01205-19

31. Juodka R, Nainiené R, Juskiené V, Juska R, Leikus R, Kadziené G, Stankevi¢iené D. Came-
lina (Camelina sativa (L.) Crantz) as feedstuffs in meat type poultry diet: a source of protein and n-3 fatty
acids. Animals (Basel). 2022;12(3):295. doi: 10.3390/ani12030295

32. Kiczorowska B, Samolinska W, Al-Yasiry A, Zajagc M. Immunomodulant feed supplement
Boswellia serrata to support broiler chickens' health and dietary and technological meat quality. Poult Sci.
2020;99(2):1052-1061. doi: 10.1016/j.psj.2019.10.007

33. Kikusato M. Phytobiotics to improve health and production of broiler chickens: functions be-
yond the antioxidant activity. Anim Biosci. 2021;34(3):345-353. doi: 10.5713/ab.20.0842

34. Krauze M, Cendrowska-Pinkosz M, Matusevi¢ius P, Stegpniowska A, Jurczak P,
Ognik K. The effect of administration of a phytobiotic containing cinnamon oil and citric ac-
id on the metabolism, immunity, and growth performance of broiler chickens. Animals (Ba-
sel). 2021;11(2):399. doi: 10.3390/ani11020399

35. Kumar F, Tyagi PK, Mir NA, Dev K, Begum J, Biswas A, Sheikh SA, Tyagi PK, Sharma D,
Sahu B, Biswas AK, Deo C, Mandal AB. Dietary flaxseed and turmeric is a novel strategy to enrich
chicken meat with long chain ®-3 polyunsaturated fatty acids with better oxidative stability and functional
properties. Food Chem. 2020;305:125458. doi: 10.1016/j.foodchem.2019.125458

36. Kumar P, Patra AK, Mandal GP, Debnath BC. Carcass characteristics, chemical and fatty ac-
id composition and oxidative stability of meat from broiler chickens fed black cumin (Nigella sativa)
seeds. J Anim Physiol Anim Nutr (Berl). 2018;102(3):769-779. doi: 10.1111/jpn.12880

37. Kumar Singh A, Cabral C, Kumar R, Ganguly R, Kumar Rana H, Gupta A, Rosaria Lauro M,
Carbone C, Reis F, Pandey AK. Beneficial effects of dietary polyphenols on gut microbiota and strategies
to improve delivery efficiency. Nutrients. 2019;11(9):2216. doi: 10.3390/nu11092216

38. Lacombe A, Wu VC, White J, Tadepalli S, Andre EE. The antimicrobial properties
of the lowbush blueberry (Vaccinium angustifolium) fractional components against foodborne
pathogens and the conservation of probiotic Lactobacillus rhamnosus. Food Microbiol.
2012;30(1):124-31. doi: 10.1016/j.fm.2011.10.006

39. Lippolis T, Cofano M, Caponio GR, De Nunzio V, Notarnicola M. Bioaccessibility and bioa-
vailability of diet polyphenols and their modulation of gut microbiota. Int J] Mol Sci. 2023;24(4):3813.
doi: 10.3390/ijms24043813

40. Liu Y, Li Y, Niu J, Liu H, Jiao N, Huang L, Jiang S, Yan L, Yang W. Effects of
dietary Macleaya cordata extract containing isoquinoline alkaloids supplementation as an al-
ternative to antibiotics in the diets on growth performance and liver health of broiler chick-
ens. Front Vet Sci. 2022;9:950174. doi: 10.3389/fvets.2022.950174

41. Low CX, Tan LT, Ab Mutalib NS, Pusparajah P, Goh BH, Chan KG, Letchumanan V, Lee
LH. Unveiling the impact of antibiotics and alternative methods for animal husbandry: a review. Antibiot-
ics (Basel). 2021;10(5):578. doi: 10.3390/antibiotics 10050578

42. Luo Q, LiJ, Li H, Zhou D, Wang X, Tian Y, Qin J, Tian X, Lu Q. The effects of purple corn
pigment on growth performance, blood biochemical indices, meat quality, muscle amino acids, and fatty
acids of growing chickens. Foods. 2022;11(13):1870. doi: 10.3390/foods11131870

43. Mao J, Wang Y, Wang W, Duan T, Yin N, Guo T, Guo H, Liu N, An X, Qi J. Effects of Ta-
raxacum mongolicum Hand.-Mazz. (dandelion) on growth performance, expression of genes coding for



JKusomrnosoocmeo u kopmonpouszeoocmeo 2023 / Animal Husbandry and Fodder Production 2023,106(1)
TEOPHUS U IIPAKTUKA KOPMJUIEHUSI/THEORY AND PRACTICE OF FEEDING 179

tight junction protein and mucin, microbiota composition and short chain fatty acids in ileum of broiler
chickens. BMC Vet Res. 2022;18(1):180. doi: 10.1186/s12917-022-03278-5

44. Martel J, Ojcius DM, Ko YF, Young JD. Phytochemicals as prebiotics and biological stress
inducers. Trends Biochem Sci. 2020;45(6):462-471. doi: 10.1016/].tibs.2020.02.008

45. Michalczuk M, Holl E, Méddel A, Jozwik A, Slésarz J, Bien D, Zgbek K, Koniec-
zka P. Phytogenic ingredients from hops and organic acids improve selected indices of welfare,
health status markers, and bacteria composition in the caeca of broiler chickens. Animals (Ba-
sel). 2021;11(11):3249. doi: 10.3390/ani11113249

46. Mir NA, Tyagi PK, Biswas AK, Tyagi PK, Mandal AB, Sheikh SA, Deo C, Sharma D, Ver-
ma AK. Impact of feeding chromium supplemented flaxseed based diet on fatty acid profile, oxidative
stability and other functional properties of broiler chicken meat. J Food Sci Technol. 2017;54(12):3899-
3907. doi: 10.1007/s13197-017-2846-7

47. Murota K, Nakamura Y, Uehara M. Flavonoid metabolism: the interaction of metabolites and
gut microbiota. Biosci Biotechnol Biochem. 2018;82(4):600-610. doi: 10.1080/09168451.2018.1444467

48. Ogbuewu IP, Okoro VM, Mbajiorgu CA. Meta-analysis of the influence of phytobi-
otic (pepper) supplementation in broiler chicken performance. Trop Anim Health Prod.
2020;52(1):17-30. doi: 10.1007/s11250-019-02118-3

49. Omar AE, Al-Khalaifah HS, Mohamed WAM, Gharib HSA, Osman A, Al-Gabri NA, Amer SA. Ef-
fects of phenolic-rich onion (4//ium cepa L.) extract on the growth performance, behavior, intestinal his-
tology, amino acid digestibility, antioxidant activity, and the immune status of broiler chickens. Front Vet
Sci. 2020;7:582612. doi: 10.3389/fvets.2020.582612

50. Oso AO, Suganthi RU, Reddy GBM, Malik PK, Thirumalaisamy G, Awachat VB, Selvaraju S,
Arangasamy A, Bhatta R. Effect of dietary supplementation with phytogenic blend on growth perfor-
mance, apparent ileal digestibility of nutrients, intestinal morphology, and cecal microflora of broiler
chickens. Poult Sci. 2019;98(10):4755-4766. doi: 10.3382/ps/pez191

51. Palupi R, Lubis FNL, Pratama ANT. The effect of the use of cassava tuber (Manihot esculen-
ta) and Indigofera zollingeriana leaf flour combination as a source of energy supplemented with citric acid
in ration on broiler small intestine characteristics and productivity. J] Adv Vet Anim Res. 2022;9(3):471-
480. doi: 10.5455/javar.2022.i1616

52. Park JH, Kim IH. Effects of dietary Achyranthes japonica extract supplementation on the
growth performance, total tract digestibility, cecal microflora, excreta noxious gas emission, and meat
quality of broiler chickens. Poult Sci. 2020;99(1):463-470. doi: 10.3382/ps/pez533

53. Park JH, Lee SI, Kim IH. Effect of dietary Spirulina (Arthrospira) platensis on
the growth performance, antioxidant enzyme activity, nutrient digestibility, cecal microflora,
excreta noxious gas emission, and breast meat quality of broiler chickens. Poult Sci.
2018;97(7):2451-2459. doi: 10.3382/ps/pey093

54. Petrovic V, Marcincak S, Popelka P, Simkova J, Martonova M, Buleca J, Marcincakova D,
Tuckova M, Molnar L, Kovac G. The effect of supplementation of clove and agrimony or clove and lem-
on balm on growth performance, antioxidant status and selected indices of lipid profile of broiler chickens.
J Anim Physiol Anim Nutr (Berl). 2012;96(6):970-7. doi: 10.1111/j.1439-0396.2011.01207.x

55. Porras G, Chassagne F, Lyles JT, Marquez L, Dettweiler M, Salam AM, Samarakoon T, Sha-
bih S, Farrokhi DR, Quave CL. Ethnobotany and the role of plant natural products in antibiotic drug dis-
covery. Chem Rev. 2021;121(6):3495-3560. doi: 10.1021/acs.chemrev.0c00922

56. Rafiq K, Tofazzal Hossain M, Ahmed R, Hasan MM, Islam R, Hossen MI, Shaha SN, Islam MR.
Role of different growth enhancers as alternative to in-feed antibiotics in poultry industry. Front Vet Sci.
2022;8:794588. doi: 10.3389/fvets.2021.794588

57. Ranjitkar S, Engberg RM. The influence of feeding crimped kernel maize silage on growth
performance and intestinal colonization with Campylobacter jejuni of broilers. Avian Pathol.
2016;45(2):253-60. doi: 10.1080/03079457.2016.1146821



JKusomrnosoocmeo u kopmonpouszeoocmeo 2023 / Animal Husbandry and Fodder Production 2023,106(1)
180 TEOPUS U IPAKTUKA KOPMJUIEHUSI/THEORY AND PRACTICE OF FEEDING

58. Reverter M, Bontemps N, Lecchini D, Banaigs B, Sasal P. Use of plant extracts in fish aqua-
culture as an alternative to chemotherapy: current status and future perspectives. Aquaculture.
2014;433:50-61. doi: 10.1016/j.aquaculture.2014.05.048

59. Rodriguez-Daza MC, Pulido-Mateos EC, Lupien-Meilleur J, Guyonnet D, Desjardins Y, Roy D.
Polyphenol-mediated gut microbiota modulation: toward prebiotics and further. Front Nutr.
2021;8:689456. doi: 10.3389/fhut.2021.689456

60. Rohe I, Metzger F, Vahjen W, Brockmann GA, Zentek J. Effect of feeding different levels of
lignocellulose on performance, nutrient digestibility, excreta dry matter, and intestinal microbiota in slow
growing broilers. Poult Sci. 2020;99(10):5018-5026. doi: 10.1016/j.psj.2020.06.053

61. Rubens J, Kibilds J, Jansons M, Piginka-Vjaceslavova I, Barene I, Daberte I, Liepa L, Mal-
niece A, Rubens A, Starkute V, Zokaityte E, Ruzauskas M, Bartkiene E, Bartkevics V, Pugajeva 1. Appli-
cation of baltic pine (Pinus sylvestris) needle extract as a gut microbiota-modulating feed supplement for
domestic chickens (Gallus gallus). Plants (Basel). 2023;12(2):297. doi: 10.3390/plants12020297

62. Saracila M, Untea AE, Panaite TD, Varzaru I, Oancea A, Turcu RP, Vlaicu PA. Creeping
wood sorrel and chromium picolinate effect on the nutritional composition and lipid oxidative stability of
broiler meat. Antioxidants (Basel). 2022;11(4):780. doi: 10.3390/antiox 11040780

63. Saracila M, Untea AE, Panaite TD, Varzaru I, Oancea AG, Turcu RP, Vlaicu PA. Ef-
fects of supplementing sea buckthorn leaves (Hippophae rhamnoides L.) and chromium (III) in
broiler diet on the nutritional quality and lipid oxidative stability of meat. Antioxidants (Basel).
2022;11(11):2220. doi: 10.3390/antiox 11112220

64. Seidavi A, Tavakoli M, Slozhenkina M, Gorlov I, Hashem NM, Asroosh F, Taha AE, Abd
El-Hack ME, Swelum AA. The use of some plant-derived products as effective alternatives to antibiotic
growth promoters in organic poultry production: a review. Environ Sci Pollut Res Int. 2021;28(35):47856-
47868. doi: 10.1007/s11356-021-15460-7

65. Shanmugam S, Park JH, Cho S, Kim IH. Silymarin seed extract supplementation enhances
the growth performance, meat quality, and nutrients digestibility, and reduces gas emission in broilers.
Anim Biosci. 2022;35(8):1215-1222. doi: 10.5713/ab.21.0539

66. Silva S, Costa EM, Machado M, Morais RM, Calhau C, Pintado M. Selective activity of an
anthocyanin-rich, purified blueberry extract upon pathogenic and probiotic bacteria. Foods.
2023;12(4):734. doi: 10.3390/foods12040734

67. Silva S, Costa EM, Oliveira H, Freitas V, Morais RM, Calhau C, Pintado M. Impact of a pu-
rified blueberry extract on in vitro probiotic mucin-adhesion and its effect on probiotic/intestinal pathogen
systems. Molecules. 2022;27(20):6991. doi: 10.3390/molecules27206991

68. Sugiharto S, Yudiarti T, Isroli I. Performances and haematological profile of
broilers fed fermented dried cassava (Manihot esculenta Crantz). Trop Anim Health Prod.
2016;48(7):1337-41. doi: 10.1007/s11250-016-1098-2

69. Sun HY, Kim YM, Kim IH. Evaluation of Achyranthes japonica Nakai extract on
growth performance, nutrient utilization, cecal microbiota, excreta noxious gas emission, and
meat quality in broilers fed corn-wheat-soybean meal diet. Poult Sci. 2020;99(11):5728-5735.
doi: 10.1016/j.psj.2020.07.023

70. Tamasgen N, Urge M, Girma M, Nurfeta A. Effect of dietary replacement of soybean meal
with linseed meal on feed intake, growth performance and carcass quality of broilers. Heliyon.
2021;7(11):e08297. doi: 10.1016/j.heliyon.2021.08297

71. Tan Z, Halter B, Liu D, Gilbert ER, Cline MA. Dietary flavonoids as modulators of lipid me-
tabolism in poultry. Front Physiol. 2022;13:863860. doi: 10.3389/fphys.2022.863860

72. Torki M, Mohebbifar A, Mohammadi H. Effects of supplementing hen diet with Lavandula
angustifolia and/or Mentha spicata essential oils on production performance, egg quality and blood varia-
bles of laying hens. Vet Med Sci. 2021;7(1):184-193. doi: 10.1002/vms3.343

73. Toson E, Abd El Latif M, Mohamed A, Gazwi HSS, Saleh M, Kokoszynski D,
Elnesr SS, Hozzein WN, Wadaan MAM, Elwan H. Efficacy of licorice extract on the growth



JKusomrnosoocmeo u kopmonpouszeoocmeo 2023 / Animal Husbandry and Fodder Production 2023,106(1)
TEOPHUS U IIPAKTUKA KOPMJUIEHUSI/THEORY AND PRACTICE OF FEEDING 181

performance, carcass characteristics, blood indices and antioxidants capacity in broilers.
Animal. 2023;17(1):100696. doi: 10.1016/j.animal.2022.100696

74. Untea AE, Panaite TD, Dragomir C, Ropota M, Olteanu M, Varzaru 1. Effect of dietary
chromium supplementation on meat nutritional quality and antioxidant status from broilers fed with
Camelina-meal-supplemented diets. Animal. 2019;13(12):2939-2947. doi: 10.1017/S1751731119001162

75. Valenzuela-Grijalva NV, Pinelli-Saavedra A, Muhlia-Almazan A, Dominguez-Diaz D, Gon-
zalez-Rios H. Dietary inclusion effects of phytochemicals as growth promoters in animal production. J
Anim Sci Technol. 2017;59:8. doi: 10.1186/s40781-017-0133-9

76. Vlaicu PA, Untea AE, Turcu RP, Saracila M, Panaite TD, Cornescu GM. Nutritional compo-
sition and bioactive compounds of basil, thyme and sage plant additives and their functionality on broiler
thigh meat quality. Foods. 2022;11(8):1105. doi: 10.3390/foods11081105

77. Williamson G, Clifford MN. Role of the small intestine, colon and microbiota in determining
the metabolic fate of polyphenols. Biochem Pharmacol. 2017;139:24-39. doi: 10.1016/j.bcp.2017.03.012

78. Williamson G, Kay CD, Crozier A. The bioavailability, transport, and bioactivity of dietary
flavonoids: a review from a historical perspective. Compr Rev Food Sci Food Saf. 2018;17(5):1054-1112.
doi: 10.1111/1541-4337.12351

79. Xiong HH, Lin SY, Chen LL, Ouyang KH, Wang WJ. The interaction between flavonoids
and intestinal microbes: a review. Foods. 2023;12(2):320. doi: 10.3390/foods12020320

80. Yuan P, Xu H, Ma Y, Niu J, Liu Y, Huang L, Jiang S, Jiao N, Yuan X, Yang W,
Li Y. Effects of dietary Galla Chinensis tannin supplementation on immune function and liv-
er health in broiler chickens challenged with lipopolysaccharide. Front Vet Sci.
2023;10:1126911. doi: 10.3389/fvets.2023.1126911

81. Zajac M, Kiczorowska B, Samolinska W, Klebaniuk R, Andrejko D, Kiczorowski P,
Milewski S, Winiarska-Mieczan A. Supplementation of broiler chicken feed mixtures with micronised
oilseeds and the effects on nutrient contents and mineral profiles of meat and some organs, carcass com-
position parameters, and health status. Animals (Basel). 2022;12(13):1623. doi: 10.3390/ani12131623

82. Zhang C, Li W, Chen L, Chen Z, Wang X, Xu Q, Zhang H, Chen H, Liu J. Oregano oil com-
bined with macleaya cordata oral solution improves the growth performance and immune response of
broilers. Animals (Basel). 2022;12(18):2480. doi: 10.3390/ani12182480

83. Zhang J, Yu H, Zhang H, Zhao Q, Si W, Qin Y, Zhang J. Dietary Epimedium extract sup-
plementation improves intestinal functions and alters gut microbiota in broilers. J Anim Sci Biotechnol.
2023;14(1):14. doi: 10.1186/s40104-022-00812-1

84. Zhang Y, Mahmood T, Tang Z, Wu Y, Yuan J. Effects of naturally oxidized corn
oil on inflammatory reaction and intestinal health of broilers. Poult Sci.
2022;101(1):101541. doi: 10.1016/j.psj.2021.101541

HNudopmanus 06 aBropax:

Tamumokan Kanmxanouu /lyckaeB, TOKTOp OMONOrHYeckux Hayk, mpodeccop PAH, Bexymmii
HAYYHBII COTPYIHUK OTAENa KOPMIICHUS CEIbCKOXO3SIMCTBEHHBIX KHBOTHBIX U TEXHOJOTHH KOPMOB HM.
C.I. Jleymuna, ®enepanabHblii HAyYHBIH HEHTP OHMOIOTHYECKHX CHCTEM M arpoTexHojornii Poccuiickoit
akagemuu Hayk; 460000, r. OpenOypr, yiu. 9 SuBaps, 29, ten.: +7 (35-32) 30-81-70.

Ouasbra BunopueBna KBan, kanauaat 6MoJornyeckux HaykK, H. 0. 3aBeIyIOIIETo OTeNia KopMile-
HUS CEeNIbCKOXO3SMCTBEHHBIX KUBOTHBIX U TexHoJoruu kopMoB umM. C.I'. Jleymmuna, @enepaibHblii Hayy-
HBIA TICHTp OWMOJIOTMYECKUX CUCTEM W arpoTexHosioruii Poccuiickori akagemun Hayk; 460000, r. Open-
Oypr, yi. 9 SuBaps, 29, ten.: 8 (922) 548-56-57.

Apocaas AsekceeBu4 Cu3eHI0B, acupaHT 1 rona ody4yeHus, 1abopaHT-UCCIeI0BATENb OT/ACA
KOPMIICHHS CEJIbCKOXO3AMCTBEHHBIX JKUBOTHBIX M TexHoJIoTuu kopmoB uM. C.I". Jleymmuna, @eaepaibHblii
HAyYHBIA TIEHTp OWOJIOTMYECKHUX CHUCTEM W arpoTexHosoruii Poccuiickoil akagemuu Hayk; 460000, T.
OpenOypr, yi. 9 fAuBaps, 29, ten.: 8 (953) 839-19-17.



JKusomrnosoocmeo u kopmonpouszeoocmeo 2023 / Animal Husbandry and Fodder Production 2023,106(1)
182 TEOPUS U IPAKTUKA KOPMJUIEHUSI/THEORY AND PRACTICE OF FEEDING

Information about the authors:

Galimzhan K Duskaev, Dr. Sci. (Biology), Professor of Russian Academy of Sciences, Leading
Researcher of the Department of Farm Animal Feeding and Feed Technology named after S.G. Leushin,
Federal Research Centre for Biological Systems and Agrotechnologies of the Russian Academy of Sci-
ences; 29 9 Yanvarya St., Orenburg, 460000, tel.: +7 (35-32) 30-81-70.

Olga V Kvan, Cand. Sci. (Biology), Acting Head of the Department of Farm Animal Feeding and
Feed Technology named after S.G. Leushin, Federal Research Centre for Biological Systems and Agro-
technologies of the Russian Academy of Sciences; 29 9 Yanvarya St., Orenburg, 460000, tel.: 8 (922)
548-56-57.

Yaroslav A Sizentsov, post-graduate student of the 1st year of study, laboratory researcher of the
Department of Farm Animals Feeding and Feed Technology named after S.G. Leushin, Federal Research
Centre for Biological Systems and Agrotechnologies of the Russian Academy of Sciences; 29 9 Yanvarya
St., Orenburg, 460000, tel.: 8 (953) 839-19-17

Cratps moctymuina B pegakiuio 15.02.2023; onobpena mocie penensuposanus 09.03.2023; mpunsTa
nyomukanuu 20.03.2023.

The article was submitted 15.02.2023; approved after reviewing 09.03.2023; accepted for publication
20.03.2023.



