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Muxkonanuuyk JI. 1l. «lIpogyKkTHBHiCTL Ta 0i0J0riYHiI 0CO0JIUBOCTI
MOJIOTHAIKY OJ€P:KAHOI0 Bijl CXpellyBaHHS OBellb riCapChbKOi Ta POMAHIBCBHKOI
nopig». — Kpanmidikamiiina HayKoBa mpars Ha paBax pyKOIuUCY.

Hucepraiiist Ha 3400yTTS OCBITHRO-HAYKOBOI'O CTYMEHs JOKTOopa ¢inocodii
3a cneuianpHicTIO 204 — TexHosoriss BUpPOOHUITBA 1 NEPEPOOKH MNPOAYKIIIT
TBApUHHUIITBA — JIHINIPOBCHKUI JEepKaBHUN arpapHO-eKOHOMIYHUH YHIBEPCHTET,
Huinpo, 2023.

ExcniepumenTanbH1 1OCTIIKEHHS Ta TEOPETUUHI pO3POOKH, 10 BUKIIAJICHO B
pe3ysbTaTax AucepTaliiHoi poOoTH, OyJIO MPUCBIUYECHO KOMILIEKCHOMY BUBUYCHHIO
010J0T1YHUX OCOOJMBOCTEH Ta TOCHOJAPCHKO-KOPUCHUX O3HAK Y MOJIOJHSIKY
OBEIlb POMaHIBCHKOI mopoau B ToBapucCTBI 3 OOMEKEHOK BIAMOBIAAIBHICTIO
«Teppa Piu» IlonoriBcekoro pairiony 3amnopi3zbkoi 00JacTi MPU YHUCTOMOPOTHOMY
pPO3BEJIEHHI Ta MOMICHUM OJHOJITKaM, OTPUMAaHUM MPOMUCIOBUM CXPEIlyBaHHS
BIBIIEMATOK JaHOi Topoaud 1 OapaHiB Ticap, IO CIHpHUSE€ TOAAIBIIOMY
BIOCKOHAJIEHHIO X MPOJYKTUBHUX AKOCTEH 3 METOIO MOKpalleHHs e€(heKTUBHOCTI
ramysi.

ITlim wac mpoBenEHMX TMOPIBHSUIBHUX EKCIEPUMEHTATbHUX JTOCIIIKCHB
BUPIIIYBAJIMCA 3aBAaHHS IIOAO 3'AICYBaHHsS BIUIMBY CXpEUIyBaHHS Ha pPIBEHb
MPOIYKTUBHUX Ta SKICHUX MOKA3HUKIB Y OTPUMAHOTO MOTOMCTBA.

HeoOxignicTe cTabimizamii, a Hagami 1 BIAPOHKEHHs Traidy3i BIBYapCTBa €
MPEOPITETHUM  3aBJAHHSIM arpONpPOMHUCIOBOTO KOMIUIEKCY HAIIOi KpaiHW.
Bupimenns nmanoi npobieMu, B yMOBaX HECTaOUIbHOI EKOHOMIKH, BHUMArae
rTMOOKOTO OCMHCIICHHST 3HA4Y€HHS BIBYApCTBA B HAPOJHOMY TOCIOJApPCTBi
VYkpainu, mepeopieHTyBaHHS WOTO Ha BHPOOHHWIITBO 3HAYHOI KITBKOCTI
PI3HOMAHITHUX BHJIIB MPOAYKIi OPraHIYHOTO IOXO/DKCHHS, ITOJIMIICHHS
aJanTOBaHUX JIO0 AarpoKJIIMaTUYHMX YyMOB Ta CTBOPEHHS HOBHX TIOpif, IO
BIIMOBIZIafOTh BUMOTAM CY4aCHOCTI.

Ha rtenepemnbomy etami iCHyBaHHsS rajy3l BIBUYapCTBa JUisl 30UIbILICHHS



BUPOOHHUIITBA OPraHivyHOl MPOAYKIli, B TOMY 4YHUCIl OapaHUHU HEOOXITHO
BUKOPUCTOBYBATH HasiBHI pe3epBu. OMHUM 3 e(PEKTUBHUX Ta JOCTYIMHUX METOIIB
30UTbIIEHHST 00 ’€MIB  BHUPOOHUITBA NpPU OJHOYACHOMY MIJABUIIEHHI SKOCTI
OapaHUHU € IKUPOKE 3aCTOCYBAHHS PI3HUX BapIaHTIB CXPEUIyBaHHS, B TOMY YUCII
MIPOMHCIIOBOTO, 3 3aJlyYCHHSM IEPCIEKTUBHOTO TeHO(POHAY M’ SICHOTO HAMPSIMY
MPOIYKTUBHOCTI. Takuil BHJ CXpEIIyBaHHS NIUPOKO BHKOPHUCTOBYIOTH B
PO3BHHEHHUX KpaiHax, SKi 3alMarOThCS PO3BEJCHHSM pPI3HUX 3a TPOIYKTHBHUM
BUKOPHUCTAHHSIM TOPiJT OBEIIb.

[TpoMuciioBe cXpellyBaHHS CIpHUs€ 30UTBIIICHHIO PIiBHS MPOJYKTHBHUX
O3HaK, MOJIMIIEHHIO SKOCTI OPraHi4HOi MPOJYKLIi, B TOMY 4HUCJIl M’SCHOi, 0e3
J0JIAaTKOBUX BUTPAT, BUKOPHCTOBYIOUH TPH IIBOMY CIQJKOBI SKOCTI BUXIJTHOTO
reHooHy. BUKOpUCTaHHS TPOMHUCIOBOTO CXpEINTyBaHHS MPOBOMASTH Ha BIBIIX
PI3HOTO HAIPSAMY HMPOAYKTHBHOIT CLIPSIMOBAHOCTI.

Jlng  TONIMIIeHHS IMOKa3HUKIB  M'SICHOCTI, 3 METO  IIiJIBUIICHHS
peHTabeNbHOTO BUPOOHMIITBA B Tally3l BIBYApCTBA, IIMPOKO BUKOPHUCTOBYIOTH
CXpelllyBaHHS OaraTtoruIiJHUX, TMOJIeCTPUYHUX BIBIEMATOK 3  IUIJHUKAMH
Crieliagi3oBaHUX MSICHUX Ta TpyOOBOBHOBUX Topia. Buxomsuum 3 1poro,
HEOOXITHO pO3pOOWTH Ta BHU3HAYWTH HAWOLIBII ONTHUMAJIbHI  BapiaHTH
CXpElIyBaHHs JJIS TOTO, 00 JOMOTTHUCS MiABUIIECHHS M'SCHOI MPOJYKTUBHOCTI B
TOMY YHCII1 TpyOOBOBHOBUX TOPIJI, OJHIEIO 3 IKMX € pOMaHIBChKa IMOPOJIa.

Jlns mpoBeIeHHS JOCIIIKEHb 0YyJ10 ¢(pOpMOBAHO METOIOM Tap-aHAJIOTIB JABI
TpyIH BiBIIEMAaTOK (JOCITiIHA Ta KOHTPOJIPHA) POMaHIBChbKOT Opoau 1Mo S50 ToJIiB B
KOXHIU. 32 JOCTIAHOIO TPYMOI0 MAaTOK OYyJ0 3aKpiljIeHO TUIIAHUKIB MOPOIH Ticap,
y KOHTPOJIbHIN Tpymi BIBIIEMAaTOK — POMAHIBCHKI IUIIAHUKHA, TPH IHOMY JIJIS
MPOBENICHHS IITYYHOTO 3aIUTIIHCHHS BUKOPHCTOBYBaM OapaHiB B KUIBKOCTI MO 5
TOJIiB KOXKHOTO TEHOTHITY.

[Ipy BUBYEHHI piBHSI TOCMOAAPCHKO-KOPUCHUX O3HAaK y OapaHiB
POMaHIBCHKOI Ta TiCAPCHKOI MOPiJl BCTAHOBJICHO, MIO IUIJHUKK BIJHECEHO 0
KJIacy emira. ¥ Bimi 3-X poKiB KMBa Maca 3Haxoamiacs B Mexax 67,8 £ 2,25 kr ta

88,3 + 3,44 xr BIANOBIAHO Ta BiJA3HAYANHCS JOOPUMH TOKa3HUKAMHU CTaTEBOl



AKTUBHOCTI. ESAKyNnAT pOMaHIBCHKUX IUIIJHUKIB 332 aKTHUBHICTIO OLIIHEHO B MEKax
8,1 Oana, a ricapiB — 8,3 Oamu. O0’eM cnepMOA03U HATHUBHOTO ESIKYJATY MJIs
mTy4Horo 3armiigaenss — 0,12-0,15 mu.

Hactpur mutoi BOBHM y pomaHIBCbKUX OapaHiB ctanoBuB 2,8 + 0,13 kr,
npotu 1,8 + 0,11 xr y ricapiB. Buxing MuTOi BOBHU y ricapchbKux OapaHiB CKJIaB
81,8 % npotu 77,7 % y poMaHIBCbKUX IUTITHUKIB.

3a exkcrep’epHuUM TmpodigeM Yy TicapchKux OapaHiB cepeHe 3HAYCHHS
BUCOTHU B xoJii ctaHoBUTH 80,0 cM; kpmkax — 81,3; ooxBat rpyaeit — 102,3; cM Ta
oOxBaT m'acTky — 9,4 cM. Y 0OapaHiB pOMaHIBCbKMX IUIJTHUKIB 3HAUYEHHS LIHMX
npomipiB ekctep’epy BiamoBigHo Ha 15,3 %; 21,3 %; 2,7 %; 2,1 % Oymmu
HWKYHAMH.

XKupa maca BiBlIeMaTOK 000X rpym Oyna B Mexax 54,6 + 2,67 Kr, HacTpur
MuToi BoBHU — 1,8 kr mpu Buxomi — 75,0 %. PiBeHp 3aIu1iTHIOBAHOCT1 SIPOK
cknagae 94,0 %. Cepenne 3HAYEHHS JAHOTO TIOKAa3HUMKA Yy TIOBHOBIKOBHX
BiBlIeMaTOK — 98,0 %. Bucokuii piBeHb IMJIOAIOYOCTI PENPOAYKTUBHOTO MOTOJIB’ S
npunazgae Ha TpeTe SATHIHHA Ta cTaHOBUTH 185,7 %, mo Ha 38,9 % Oinbmie B
MOPIBHSAHHI 3 mMepimuM. 30€peKEHICTb MOJIOAHSKY POMAaHIBCHKOI TOpPOAU TIpHU
YUCTOTIOPOIHOMY PO3BECHHI /10 BiTydeHHs B Mexax 94,2-94,5 %,

Brpoosx nakrariii mpocTeKy€eThCs TUHAMIYHICTD 3MiH PIBHS MOJIOYHOCTI Y
BiBIIEMAaTOK. MakcuMajabHUN PIBEHb [AHOTO TOKa3HHKA y PENpOayKTUBHOTO
morojiB’s, ckiaamae 48,8-53,9 kr (38,4-40,4 %) Ha mepmioMy MicsIll JaKTarlii.
Brponosx 2-ro Ta 3-ro MicsIls JakTailii piBeHb JaHoro mokasnuka 31,5 % ta 21,2
% BIOMOBITHO JO0 3arajbHO1 HOro KuThbKOCTI. IIpu 1IbOoMy piBEeHb XKUpPY Ta OLIKY
JUHAMIYHO 301UTBIIYEThCS 0 KiHIA jakrtarii Ha 0,85 % Tta 0,77 % BignoBigHO, a
JaKTO3M 3MeHImyeThes Ha 0,57 %, 1m0 B MUJIOMY 3a0€3MeUyIOTh MOKUBHY IIHHICTD
Moutoka Ha piBHi 103,92 kkan/100 r.

3a MOKa3HWKAaMHM aMIHOKHCJIOTHOTO CKJIaJay BCTAHOBJIEHO, IO HaWBHIII
MOKa3HUKHM 3a CyMOIO HE3aMIHHMX aMIHOKHCJIOT CIIOCTepirajducs Ha 7-U JeHb
naktamii — 49,61 mr/%, mo Ouneme B 1,1 pa3su mopiBHsHO 3 1-M, 3-m, Ta 20-M

nHeM. HailBumuii moka3HMK CyMU 3aMIHHUX aMIHOKHCJIOT 3a3HAYEHO Ha TpeTid



neHp jgakramli — 55,96 mr/%. CHoiBBIAHONIIEHHS HE3aMIHHUX Ta 3aMIHHHAX
aMIHOKHCJIOT B MOJIOIII CKJaJo: B 1-¥ geHs nakrtamii 1 : 1,27, na 3-i —1 : 1,25, Ha
7-i1—1:0,99, 12 20-i1—1:1,25.

Ha nmouatkoBiii cTajii JakTONMOE3y JIMITYIOUUM BHUSIBUBCS aMIHOKUCIOTHHM
CKOp CYMHU METIOHIHY 1 LIMCTEIHY, IO CTaHOBHUB 55 % BiA PIBHA «iA€aJILHOTO
Oinky». Ha 3-ii ta 7-ii 1OHI JakTamii aMiHOKHCIOTHUM CKOp OUIKIB MOJIOKA
nepesuirye piseHb 100 %.

Ha 20-ii pgenp mnakTamii JIIMITYIOYOIO aMIHOKHCIOTOK BHUCTYNAa€ TPEOHIH,
aMIHOKUCJIOTHUM CKOp sKOro ctaHoBUTh Jjume 90 % Big Horo piBHA B
«11eaJIbHOMY OLITKY».

OciMeHIHHS BIBIIEMATOK MPOBOAMIIM Y BEPECHI-)KOBTHI HUIIXOM IITYYHOTO
3aIUTITHEHHS. 3 BUKOPUCTaHHSM HATHUBHOI criepMH OapaHiB-IUTIAHUKIB. SITHIHHS
POXOUJIO B JTIOTOMY MICSIIL.

VY oTpuMaHOro MOJIOIHSAKY OBEIb PI3HUX F'€HOTHUIIIB BUBYAIW JUHAMIYHICTD
3MiH KHBOi MacHW BiJl HApO/IKEHHS 10 8-MH MICAYHOTO BiKY; PICT Ta PO3BUTOK;
3a01iH1 IKOCT1; MOPGOMETPUYHUIN Ta XIMIYHHUI CKJIaJ M'A30BOi TKAHMHHU; BOBHOBY
Ta OBYMHHY TPOJYKTUBHICTh, T'€MAaTOJIOTIYHI IMOKA3HUKH KpOBi, EKOHOMIUHY
e(hEeKTUBHICTb MTPOBEJECHOTO CXPEITyBaHHS.

JlocaimKEeHHSIMHA BCTAaHOBIICHO, IO 3aILIIAHEHICTh BIBIIEMATOK B 3aJICKHOCTI
BiL MeTu poboTu Oyina B Mexax 96,0-98,0 %. Ilpu uyuctomoponHoMy po3BeAeHH1
MMOKa3HUK IUIOAI0YOCTI ckiaB 185,7 %. 3a paxyHOK CXpellyBaHHS MAaTOK 3
ricapcbkuMu OapaHaMH PiBeHb IUIOAFOYOCTI MAaTOK CTaHOBHUTH 162,5 % (—23,2 %).
30epekeHICTh TOMICHOTO MOJIOAHIKY — 96,1 % mpotu 94,5 % y uucTomopoaHux
OJTHOJTITKIB.

Y oTpUMaHOrO MOJIOJHAKA TMPU YHCTOMOPOJHOMY PpO3BEIEHHI Ta
MIPOMHUCIIOBOMY CXpElNTyBaHHI BCTAaHOBJICHO, IO B yCi BIKOBI IEPIOAX 3a JaHUM
MOKAa3HWKOM TIOMICI Malli JOCTOBIpHY TIepeBary HaJl YUCTOTIOPOJIHUMHU
OJIHOJIITKAMHU.

3a TOKa3HWKaMW >KMBOI MacHh TIOMICHHM MOJIOJHSK TP HApOJDKEHHI

JOMIHY€E HaJ YHCTOIIOPOJTHUMU OoHOITKaMu Ha 31,8 %, npu BimmydenHi Ha — 28,8



% T1a B 8 MicsiliB Ha — 32,2 %. 3a aOCOIIOTHUM 1 cepeIHbOA000BUM ITPUPOCTOM JI0
8-MU MICSITYHOTO BIKY nepeBara cTaHoBUTH 35,7 %. MoONOAHSK XapaKTepU3YEThCS
OUIBIII PO3TATHYTUM TYyJyOOM, BUCOKOHOTHH 3 pi3HUM 3a0apBIICHHSIM BOBHOBOT'O
MTOKPHBY.

[InsixoM MOPIBHIHHS MOKA3HUKIB €KCTEP €PHOTO MPOd U0 JOBEACHO, IO 32
OCHOBHHUMM IPOMIpaMu Tijla MOMICHI OapaHYMKHU IPHU HAPOIKEHH1 JOMIHYIOTh Hajl
YUCTOTIOPOJHUMHU OJHOJIITKAMH: BUCOTa B Xoiii +3,8 ¢cm abo 11,3 %, Bucora B
kpuxkax — +3,7 cm a6o 10,5 %, koca noBxxkuna Tyiayba — 3,8 cm abo 15,3 %, ooxBat
rpyaei — 4,4 cm a6o 15,5 %, rmubuna rpyaeit — 2,2 cm a6o 21,4 %, mmpuHa
rpyaei — 1,6 cm abo 22,9 %, obxsat n'sctka — 0,7 cm 12,1 % (p < 0,001). Ilpu
BIJIJTYYCHHI 111 PI3HUIL CKJIaja Ha KOPUCTh MOMicel BiamoBigHO 5,6 %; 5,4 %; 3,7
%; 5,8 %; 4,8 %; 33,8 %; 20,8 %; 11,8 % Ta y 8-mu micsunomy Biti — 4,4 %; 4,9
%; 3,1 %; 6,5 %; 2,4 %; 3,3 %; 0,9 %.

bioxiMiuH1 TOCTiIKEHHS KPOB1 TBApUH JAlOTh YSABY Ta BKa3ylOTh Ha PIBEHBb
IHTEHCUBHOCTI OOMIHHHX TPOIIECiB B OpraHi3aMi MOJIOTHAKY. HaifO1pIny KiTbKICTh
JNeHKOLKTIB BUSABJIEHO B KPOBi NOMicHUX 6apaHumkis (9,23 x 10%1), mo nos’s3ano
3 MIJABUIICHOIO AJalTUBHICTIO Ta OUIBII BHCOKOIO CTIMKICTIO JI0 3aXBOPIOBAHb.
HatiBumuii piBeHb reMOIIOOIHY TaKOX CIIOCTEpIraBcs y MOMICHMX OapaHUHKiB,
mo cranouB 107,18 r/n npotu 102,84 1/1 y Y4NCTONOPOTHUX OTHOJITKIB.

3a piBHEM OaKTEepPUIIMAHOI AKTUBHOCTI CHPOBATKUA KpPOBI, IO MOJISTAE Y
3IaTHOCTI MPHUTHIYYBAaTH PICT MIKPOOPTaHI3MIB 1 3aJIeKUTh Bill aKTUBHOCTI BCiX
ryMOpadbHUX (DAKTOPIB PE3UCTECHTHOCTI, IepeBara IMOMICHUX OapaHYMKIB Haj
YUCTOTIOPOTHUMH cKiaya 1,92 aGCONFOTHUX BiJICOTKH, IO TOBOPHUTH PO TE€, IIO
MOMICHI OapaHYUKH Mayid OLIbII BUCOKUHM IMYHHUH CTaTycC, 1, BIAMOBIAHO, Kpallle
aJIanTOBaHi 10 YMOB HaBKOJIUIITHBOTO CEPEIOBHUIIIA.

HaiiGinpimra mi3onMHa aKTHBHICTH CIIOCTEpirajacs y KpoOBI TOMICHUX
OapanumkiB. [lepeBara Ham omHONmiTKamMu ckiana 3,53 aOCONIOTHHX BiJCOTKH.
[TomicHMIT MOJONHSK MaB HaWOUIbIIE 3HAYEHHS (PArolUTApHOI AKTUBHOCTI, HIXK
YUCTOMOPOAH1 OAHOMITKY Ha 0,54 aGCONIOTHUX BIJICOTKH, 1110 TOBOPUTH PO OLIIbIII

BHCOKY PE3UCTEHTHICTh OpraHi3My B JaHUW MEPIOJl POCTY Ta PO3BUTKY. 3arajiomMm



yCi reMaToJIOT14H1 MOKa3HUKU Nepe0yBaliu y MeKax HOPMH, LIO0 CBIAYUTH MPO
KJIIHIYHE 3/I0POB'Sl MIAO0CIITHOTO MOJIOAHSKY.

BuBueHHsT M'ICHUX SKOCTEH y MIIAOCHIAHUX OapaHYMKIB MPOBOAWIM Ha
MiJICTaBl KOHTPOJIBHOrO 320010 (8 MicsmiB). 3a mepea3abiiiHOI0 KHUBOK Macolo
nepeBara crocrepiraiacs y nomicHux OapaHuukiB Ha 9,4 xr abo 29,2 % (p <
0,001); 3a 3a6iitHOIO — Ha 5,6 kr ado 39,7 % (p < 0,001) B mopiBHAHHI 3
POMAaHIBCbKUMM OJHOITKaMU. 3a01iiHII BUX1 YUCTONOPOAHUX OApaHUYMKIB CKJIaB
— 43,8 %, npotu— 47,4 % y noMmicHUX.

Maca M'skoTi y moMicHuX OapaH4ukiB Oyna Buiioro Ha 4,9 kr a6o 51,0 % (p
< 0,001), HDK y 4YHCTONOPOJHMX OJHOMITKIB. YacTka M’SKOTI B TymIax
YUCTOMOPOJHUX OapaH4yuKiB cTaHOBUTH — 73,3 %. PiBeHb naHOrO MOKa3HHKA Y
MOMICHUX OJHOJITKIB — 78,8 %, mpu oMy KOe(illiEHT M’ ICHOCTI Y POMaHIBChKUX
OapaHyukiB — 2,7 ipotu — 3,7 y nomicei.

3a XIMIYHUM CKJIaJIOM B M'SIC1 pOMaHIBChKUX OapaH4uKiB Bosioru Ha 2,4 %
Ounbie, HK y nomiceit (p < 0,05). CymapHUii MOKa3HUK BMICTY OUIKY 1 JKHUPY B
M’SI30B1i  TKaHMHI TOMICHOTO MOJIOJHSKY TMEpPEBEPIIYBaB YUCTOIMOPOIHUX
OJNHOJITKIB Ha 2,5 abcomtorHUX Bimcotka (P < 0,05), mpu 1poMy mnepeBara 3a
KamopiitHicTIo ckinagae — 8,7 %. HalOutebimum piBHeM OUIKOBO—SIKICHOTO
MOKa3HUKA XapaKTepu3yBaJiacsi M'IKOTh MMOMICHMX OapaHuyukiB — 2,98 npotu 2,21
(+34,8 %).

XKupHOKUCIOTHUN CKIIa] M'I30BOi TKAHWHH CBIIYUTH TPO TE, IIO 332 CyMOIO
HEHACHYCHUX 1 HACHMYCHMX XUPHHUX KHCJIOT TMOMICHI OapaHYMKH TEpeBakKaroTh
poMaHiIBChKHX OJHOJNITKIB Ha 11,2 % T1a 3,4 % BinmoBigHO, ¢ MiABUIISHUA BMICT
HEHACMYCHUX JKUPHUX KHUCIOT BKa3ye Ha Kpalll MMOKa3HUKHA SIKOCTI M’sica y
noMicen.

PesynpraTamu ceHCOpHOT OIIHKH M’SICHOT cupoBuUHHU (M. longissimus dorsi
ta M. quadriceps femoris) micist TepMidHOT OOpOOKHM BHSIBJIICHO, IO HAWKparii
MOKAa3HUKHU SIKOCT1 BIIMIYEHO y 3pa3kax MOMICHUX OapaHYMKIB B TMOPIBHSHHI 3
YUCTOMOPOAHUMHU OAHOJITKAaMU. M'aco nux OapaHuuKiB OyJIO COKOBHWTIIIE, MIO

OTPUMAJIO TIPU JerycTailii oiiHKy B 3,2 1 3,7 OaJiB B MOPiBHSAHI 3 YUCTOMOPOAHUMU



POMaHIBCbKMMHM OAHOJITKaMH — 3,3-3,4 1 HDKHIIIE, B TOPIBHSAHHI 3 M'ACOM
YUCTOMOPOJHUX OJHOJITKIB, yepe3 OUIbIINN BMICT MIKM'A30BOT0 KUpy. bynbiion
OyB OUIbII HaBapUCTUM, 3arajbHUl Oal CMAKOBHX SKOCTEH OyibiloHy M.
quadriceps femoris moMicHUX GapaHYMKIB Ta YUCTOMOPOJIHUX OJHOJITKIB OI[IHEHO
nerycraropamu y 3,9 ta 3,2 6anu, Oyneiion m. longissimus dorsi — 3,5 ta 3,2 6anu.

O1iHKa eKOoJIOT1YHO1 O€e3MeKr M'sica MiIOCTIIHUX TPYI CBIIUYUTH IIPO T€, 1110
KOHIICHTPAIIISl TAKUX TOKCHYHUX CJIEMCHTIB K KaJMIii, MHII'SK, PTYTh i CBUHEIIb,
BINOBIAaIa pe)epeHTHUM HOpMaM 1 He TIepeBHIllyBaja qonycTuMoro pisHs (/IP).
CrocoBHO KOHTaMiHaIlli pamionykiminiB: mnesito — 0,54-0,67 mr / xr npu JIP He
outbiie 160 mr / xr; ctponiii-90 — 8,50-8,74 bk / kr npu [IP ne 6inbmie 50 bk / kr.
Bwmict panionykminiB B 000X rpynax OyB HE3HAYHMM, a BMICT aHTHMOIOTHKIB Ta
NECTULIU/IIB Y M'ICI HE BHSBJIEHO, IO CBUIYUTH MPO EKOJIOTTYHICTh Ta Oe3meKy
M'SICHOT CUPOBHHH.

BuBdeHHSI TICTOJOTIYHUX OCOOJIMBOCTEM HAWIOBIIOrOo M's3a COUHH (M.
longissimus dorsi) y Mi0CTiAHOTO MOJIOAHSAKY MPH 32001 B §-MU MiCSYHOMY BiIll
BKazye Ha Te, IO M'SI30Ba TKAHMHA CKJIAJA€TbCsl 3 M'A30BUX BOJIOKOH,
pO3TallIOBAaHUX KOMIAKTHO, 3 J100pe MOMITHUMH Mexkamu. Ha mo310BKHBOMY
pO3pi3i M'30B1 BOJIOKHA MIPWISITAIOTH OJIMH JI0 OJHOTO XBUJIEMIOAI0HO, YTBOPIOIOUH
BY3JIM CKOPOYCHHS, 1€ YITKO MPOTJIAIAEThCS IO30BXKHS CMYracTicTh, a MIK
BOJIOKHAMHM BHPAXEHI MPOIIAPKH CHOJYYHOI TKaHWHU. Sapa oBanbHOI dopmu
PO3TaIIOBYIOThCS Ha mepudepii.

HalimoBmmii M'si3 chnuHM TOMICHUX OapaHYdKIB y TOPIBHAHHI 3
POMaHIBCHKMMH OJIHOJIITKAMHU CKJIagaeThcs 3 Outbimmx Ha 18,5 % (p < 0,05) 3a
JiaMeTpoOM M'I30BHX BOJIOKOH, a iX KUIBKICTh Ha OJMHUITIO IUIOMNII — MeHIe Ha 9,3
%. Y TIOMICHOTO MOJIOAHSKY JKHPOBI KIITHHH MPHUCYTHI Bi3yaJbHO 1 iX 3arajibHa
KiUTbKiCTh Ha 12,9 Ourplmie B TMOPIBHSHHI 3 PIBHEM JaHOTO MOKa3HUKY
POMaHIBCHKHX OJHOJITKIB, IPU IIbOMY KUTBKICTB 1X Ha OJIMHMITIO TUIOII TAaKOXK Ha
18,9 % OunbIna, 10 TICHO KOPEJIOE 3 HASBHICTIO KUPY Y TYIIL.

JlocniJpKeHHSIMU  0COOJIMBOCTE BOBHOBOI MPOAYKTUBHOCTI BCTaHOBJICHO,

1[0 HACTPUT MOSPKOBOI BOBHU B (Pi3WUHIM Maci Ta MUTOMY BOJIOKH1 y MOJIOJHSIKY



POMaHIBChKOI Opo v OYB BUILUM, HIXK Yy TTOMICHOTO BifnoBiniHO Ha 14,6 % Ta 6,4
% (p < 0,001). Ilpu 11bOMY BHIXiJ MUTOI BOBHHM Ha 5,7 aOCOJIOTHUX BiICOTKH OYyB
BUIIUM Yy TOMICHUX OJHOJITKIB. 3a JIOBXHMHOI TyXOBOI'O  BOJIOKHA
YUCTOMOPOJHUN MOJIOJIHAK Y Billl 6 MICAIIB MEPEBEPIIYIOTH MOMICHUX OJHOJIITKIB
Ha 10,4 % (p < 0,001), a octhoBOro Ha 5,3 % BIAMOBIAHO, IIPHU I[LOMY TOHHHA
MyXOBUX Ta OCTbOBMX BOJOKOH Y IMOSPKOBIM BOBHI TOMICHOTO MOJOJHSKY
nepeBepIIye YUCTOMOPOIHUX OAHOMITKIB Ha 5,3 % Ta 15,3 % BiANnoBinHO.

OBuMHM BCiX MIIIOCIITHUX TPyH Maidu Macy B Mexax Big 2,84 xr go 3,20
KT, TIpH L[bOMY ILTOIIA B Mexkax 72,1-79,2 nM?% ne crocrepiracrbcs JOMiHyBaHHS
MOMICHOT'O MOJIOAHSIKY HaJl YUCTOTIOPOJHUMH OJHOJITKamMu 3a Macow Ha 10,9 %
Ta miomeo 9,8 %. [liIBuIlleHHs Macu OBYMH Y MOMicel BiIOYBA€ThCS 3a pPaxyHOK
OUTBII IHTEHCUBHOTO MPUPOCTY JKUBOI MacH, 1[0 TO3UTHUBHO KOPEIIOE 3 IJIOIICIO
MOBEPXHI Tij1a.

[NicTonoriyHUMHU ~ AOCHIDKEHHSIMH ~ OyJIOBH  JepMajbHUX  CTPYKTYpP
BCTAaHOBJICHO, 110 Y MOMICHOTO MOJIOJTHSIKY IPY HApPOJKEHH1 3arajbHa TOBIIMHA 32
paxyHOK po3BUTKY ii mapiB Ha 323,96 Mxm (+18,5 %); y Bimi 4 micsmis — 351,38
MKM (+16,9 %); 8 micsaiB — 366,81 Mkm (+15,5 %) Oyna OUIBIIO MOPIBHSHO 3
MOKa3HUKAMHU YHCTOIOPOIHUX OJHOMITKIB. Taka Oyq0Ba 1epMaIbHOTO KOMILIEKCY
B TIOBHIM Mipi 3a0e3mnedye BiAMoOBimHI (DI3UKO-TEXHIYHI BJIACTUBOCTI OBYMHHOI
CUPOBUHH.

3araqbHa KUIBKICTh PO3BHHEHHX (ONIKYIIB IIIOCTITHOTO MOJIOAHAKY

smaxomunaca B Mexkax (lim 125,9-136,1) mr. Ha 1 mm?

wiomi mkipu. Y
YUCTOMOPOJHOTO MOJIOJHSKY CIIBBIIHOIIEHHS BTOPUHHUX BOJOCSHHUX (DOIIIKYIIIB
710 TIEPBUHHUX OYJI0 OLIBIIMM MOPIBHSIHO 3 TOMICHUMH TBapHHAMM 1 CKJIayIo: TipH 1
:5,7 5y 4-x micstaromy Bitti 1 : 5,0; y 8-mu micsiaromy — 1 3,9.

[IpoBeneHUMH JOCHII)KEHHSIMA BCTaHOBJIEHAa €(EKTUBHICTh BUPOOHUIITBA
MPOYKIlii BIBYAPCTBA, SIK MPH YMCTOMOPOTHOMY PO3BEACHHI OBEIlb POMaHIBCHKOT
MOPOH, TaK 1 MPOMUCIOBOMY CXpEITyBaHHI B YMOBaX TOBAPHOTO TOCIIOIAPCTBA.

OBuUMHM, a TakKOX TOSPKOBa BOBHA, 3a0€3MEUyl0Th HE3HAYHY YaCTKYy

MOBEPHEHHSI KOIITIB, $IKI BHUKOPUCTAaHO Ha BHUPOOHULTBO. Tak, BapTICTh



POMaHIBCHKMX OBYMH 3HAXOAuThbcs B Mmexax 52,0 rpH. 3a 72,1 IM2, a OBYHH
MOMICHOT'O MOJIOJHSKY Ha 9,8 % Buile, B Mexax 57,1 TpH., Tak sk ix mioma Oyna
OUIBLIOKO.

Bupyuka Bix peainizailii MOMICHOIO MOJIOAHSKY, M’SICHOI CHPOMBHU Ta
Ou1bI1IO01 XkMBOT Macu Oyna Bumiow Ha 40,4 % HIK y YHCTONOPOAHUX OJHOJITKIB.
Pi3Hu1s ctaHoBuTh 561,2 TpH. B po3paxyHKy Ha OJIHY T'OJIOBY.

Buknaneni TeopeTHuHi 1 MPAKTUYHI MOJIOXKEHHS JUcCEepTaliiHoi poOoTh
BUKOPUCTOBYIOTHCSl HA JICKIISX, Ta MiJ Yac MPOBEJIEHHS JTaOOpAaTOPHUX 3aAHSTH,
HAyKOBUX JOCHDKEHb Ha Kadeapl TEeXHOJOrli BHUpPOOHHUITBA 1 MEepepoOKH
OpOAYKIIi TBAPUHHUIITBA MPHU MIAroTOBLI (paxiBuiB nepiioro (6akamaaBpCcbKOTo)
piBHs BHINOI OCBITH crerniaabHocTi 204 TexHosoris BUPOOHUIITBA 1 MEepepoOKu
npoaykiii TBapuHHUIITBA OIIIl TexHonoris BUpoOHUIITBA 1 TEPePOOKH MPOAYKIIIT
TBAPUHHUIITBA.

Kniouoei cnoea: BiBIl; mMopojaa; poMaHIBChbKa; Ticap; *WBa Maca; pICT 1
PO3BUTOK; €KCTep’€p; TEeMAaTOJIOTIYHI ITOKAa3HUKH KpOBI; MOJIOYHA, M fCHA,

BOBHOBA4, OBUNHHA l'IpOI[YKTI/IBHiCTB; AcpmMma; €KOHOMIYHA e(i)eKTI/IBHiCTL.



ABSTRACT

Mykolaichuk L.P. "Productivity and Biological Characteristics of the
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Breeds" — A gqualifying scientific work in the form of a manuscript.
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Experimental studies and theoretical developments presented in the results
of the thesis work were dedicated to a comprehensive study of economically useful
traits and biological characteristics in the lambs of the Romanov breed in the
Limited Liability Company "Terra Rich™ of the Pologiv District of the Zaporizhia
Region in purebred breeding and mixed-year peers, obtained on the basis of
crossbreeding ewes of this breed with Hissar ram breeders, which contributes to
the further improvement of their productive qualities based on increased meat
productivity.

During the conducted comparative experimental studies, tasks were
addressed to clarify the influence of crossbreeding on the level of productive and
qualitative indicators in the obtained offspring.

The need for stabilization and subsequently the revival of the sheep farming
industry is one of the pressing tasks of the agro-industrial complex of our country.
Addressing this crucial issue, in the context of an unstable economy, requires a
profound understanding of the significance of sheep farming in the national
economy of Ukraine, redirecting it towards producing more economically viable
types of products, improving existing breeds, and developing new ones that meet
modern requirements.

At the stage of the sheep farming industry's development, to increase mutton
production, it is necessary to utilize available reserves. One of the effective and
accessible methods for increasing production and improving the quality of mutton

Is the extensive use of various options of industrial crossbreeding, incorporating a



promising meat-oriented gene pool. This type of crossbreeding is widely used in
developed countries engaged in breeding various sheep breeds.

Industrial crossbreeding, combining different sheep breeds, contributes to
the enhancement of productive traits, improvement in product quality, including
meat, without additional costs, leveraging the inherited qualities of the initial gene
pool. Industrial crossbreeding is conducted on sheep of different production
orientations.

To achieve higher meat productivity indicators and to increase profitability
in sheep farming, crossbreeding of highly prolific, polyestrous ewes with breeders
of specialized meat-wool and meat-fat breeds is widely used.

Given this, it is necessary to develop and determine the most optimal
crossbreeding options to achieve an increase in meat productivity, including coarse
wool breeds, one of which is the Romanov breed.

For experimental studies, research and control groups of Romanov ewes
were selected and formed using the pair-analog method, each group consisting of
50 heads. For the research group of ewes, Hissar breed rams were assigned, while
in the control group of ewes, purebred breeding was conducted. For artificial
insemination, breeder rams were used, with 5 heads of each genotype.

In studying the level of productive traits in Romanov and Hissar ram
breeders, it was established that the animals were classified as elite class. At the
age of 3 years, their live weight was 67.8 + 2.25 kg and 88.3 = 3.44 kg,
respectively, and they exhibited good indicators of sexual activity. The ejaculate of
breeders of the Romanov breed was evaluated within 8.1 points, while for Hissar
rams it was 8.3 points. The volume of the native ejaculate sperm dose for artificial
insemination was 0.12-0.15 ml.

The shearing of washed wool in Romanov rams was 2.8 £+ 0.13 kg, which is
1.0 kg more compared to the Hissar breed rams (1.8 = 0.11 kg). The yield of
washed wool in Hissar rams was 81.8% compared to 77.7% in Romanov breed
rams.

Regarding the exterior profile, the average height at the withers in Hissar



rams is 80.0 cm; the rump height is 81.3 cm; chest circumference is 102.3 cm, and
metacarpal circumference is 9.4 cm. In Romanov rams, the measurements of these
body dimensions were respectively 15.3%; 21.3%; 2.7% and 2.1% lower than in
Hissar rams.

Romanov ewes had a live body weight of 54.6 + 2.67 kg, sheared washed
wool of 1.8 kg, and washed fiber yield of 75.0%.

The fertility rate for young ewes is 94.0%, and for ewes of the third lambing,
it's 98.0%. The highest fertility level is noted during the third lambing, which is
185.7%, which is 38.9% more compared to ewes of the first lambing. The average
survivability of the Romanov breed offspring in purebred breeding until weaning is
between 94.2-94.5%.

There is a dynamic change in the milk yield of ewes throughout lactation.
The maximum of this indicator is noted in the reproductive stock during the first
month of lactation, which is 48.8-53.9 kg (38.4-40.4%) depending on the age of
lambing. Throughout the second and third months of lactation, ewes secrete 31.5%
and 21.2% of milk, respectively, in relation to the total quantity obtained during
lactation. Meanwhile, the levels of fat and protein dynamically increase by 0.85%
and 0.77%, respectively, by the end of lactation, while lactose decreases by 0.57%.
This provides the overall nutritional value of milk at 103.92 kcal/100g.

Based on the amino acid composition indicators, it was found that the
highest values for essential amino acids were observed on the 7th day of lactation —
49.61 mg/%, which is 1.1 times higher than on the 1st, 3rd, and 20th days. The
highest value of non-essential amino acids was noted on the third day of lactation —
55.96 mg/%. The ratio of essential to non-essential amino acids in milk was: on the
1st day of lactation 1:1.27, on the 3rd — 1:1.25, on the 7th — 1:0.99, and on the 20th
—1:1.25.

At the initial stage of lactopoiesis, the limiting factor was the amino acid
score of the sum of methionine and cysteine, which amounted to 55% of the "ideal
protein” level. On the 3rd and 7th day of lactation, the amino acid score of milk

proteins exceeded 100%. On the 20th day of lactation, the limiting amino acid was



threonine, with an amino acid score of only 90% of its level in the "ideal protein”.

Ewes were inseminated in September-October through artificial
insemination using native sperm of ram sires. Lambing took place in February. For
the obtained offspring, the following were studied: the dynamics of live weight at
different age periods; growth and development; slaughter qualities; morphological
and chemical composition of meat; wool and sheepskin productivity; morpho-
biochemical indicators of blood; economic efficiency of the industrial
crossbreeding to produce offspring of different genotypes.

Experimental research has established that the fertility of the ewes in the test
groups was within 96.0-98.0%. In purebred breeding, the fertility rate was 185.7%.
The fertility level of mothers when crossed with Gissar rams is 162.5% (-23.2%).
The survival rate of crossbred offspring is 96.1% compared to 94.5% in purebred
peers. A comparative analysis of the dynamics of changes in live weight in the
obtained offspring in purebred breeding and industrial crossbreeding indicates that
crossbreeds had a significant advantage over purebreds in all age periods.

In terms of live weight, crossbred offspring at birth and during postnatal
ontogeny dominate purebred peers by 31.8%, with a growth coefficient of 10.8.
The absolute and average daily gain advantage is 31.6%, characterized by a more
elongated body, tall legs, and varied coloration of the woolen cover. Comparative
analysis of exterior profile indicators proved that crossbred lambs at birth dominate
over purebred peers in main body measurements: height at the withers +3.8 cm or
11.3%, height at the back — +3.7 cm or 10.5%, oblique body length — 3.8 cm or
15.3%, chest circumference — 4.4 cm or 15.5%, chest depth — 2.2 cm or 21.4%,
chest width — 1.6 cm or 22.9%, ankle circumference — 0.7 cm 12.1% (p < 0.001).
At weaning, this difference in favor of the crossbreeds was respectively 5.6%;
5.4%; 3.7%; 5.8%; 4.8%; 33.8%; 20.8%; 11.8% and at 8 months of age — 4.4%;
4.9%; 3.1%; 6.5%; 2.4%; 3.3%; 0.9%.

Biochemical blood tests of the animals indicate the level of intensity of
metabolic processes in the organism of the test offspring. The highest number of

leukocytes was found in the blood of crossbred lambs (9.23 x 109/1), indicating



increased adaptability and higher resistance to diseases. The highest hemoglobin
level was also observed in crossbred lambs, amounting to 107.18 g/l compared to
102.84 g/l in purebred peers.

Regarding the bactericidal activity of blood serum, which involves the
ability to suppress the growth of microorganisms and depends on the activity of all
humoral factors of resistance, the advantage of crossbred lambs over purebreds
was 1.92 absolute percentage points. This suggests that crossbred lambs had a
higher immune status and, consequently, were better adapted to environmental
conditions.

Lysozyme activity is related to phagocytosis, as the enzyme constantly
enters the blood from leukocytes that are destroyed and contributes to the
breakdown of polysaccharides that make up the membranes of microbial bodies,
thereby enhancing the body's defense mechanisms. The highest activity was
observed in the blood of crossbred lambs. The advantage over their peers was 3.53
absolute percentage points. Crossbred offspring had a greater phagocytic activity
than purebred peers by 0.54 absolute percentage points, indicating a higher
resistance of the body during this growth and development phase. Overall, all
hematological indicators were within normal limits, indicating the clinical health of
the experimental young animals.

The study of the meat qualities of lambs of different genotypes was conducted
based on control slaughter at the age of 8 months.

In terms of pre-slaughter live weight, the advantage was observed in

crossbred lambs by 9.4 kg or 29.2% (p < 0.001); for slaughter weight — by 5.6 kg
or 39.7% (p < 0.001) compared to purebred peers. The slaughter yield in carcasses
of purebred lambs at 8 months of age was 43.8%, in crossbreeds — 47.4%.
The meat weight in crossbred lambs was higher than in purebred peers, with an
advantage of 4.9 kg or 51.0% (p < 0.001). In the carcasses of purebred lambs, the
meat content is 73.3%, while in crossbred peers it's 78.8%. The meatiness
coefficient in purebred peers was 2.7, in crossbreeds — 3.7.

In laboratory conditions, it was found that, in terms of chemical



composition, the meat of Romanov lambs has on average 2.4% more moisture than
that of crossbred peers (p < 0.05). Regarding the overall protein and fat content in
the meat, crossbred young animals surpassed purebred peers by 2.5 absolute
percentage points (p < 0.05), with an advantage in caloric content of 8.7%. The
highest level of protein-quality indicator was characterized in the meat of crossbred
lambs — 2.98 compared to 2.21 (+34.8%).

A comparative analysis of the fatty acid composition of muscle tissue
indicates that in terms of the sum of unsaturated and saturated fatty acids, local
lambs surpass their Romanov peers by 11.2% and 3.4% respectively. The higher
content of unsaturated fatty acids indicates better meat quality in crossbreeds.

Results of sensory evaluation of meat raw materials (m. longissimus dorsi
and m. quadriceps femoris) after thermal processing showed that the best quality
indicators were noted in samples of crossbred lambs compared to purebred peers.
The meat of these lambs was juicier, receiving a taste score of 3.2 and 3.7 points,
compared to the purebred Romanov peers which scored 3.3-3.4, and was more
tender due to a higher content of intramuscular fat. The broth was richer; the
overall taste quality score of the broth from m. quadriceps femoris of crossbred
lambs and purebreds was rated 3.9 and 3.2 points, respectively, while the broth
from m. longissimus dorsi was 3.5 and 3.2 points, respectively.

The assessment of the environmental safety of the meat from the studied
groups indicates that the concentration of toxic elements such as cadmium, arsenic,
mercury, and lead met the reference standards and did not exceed the permissible
level (PL). Regarding radionuclide contamination: cesium — 0.54-0.67 mg/kg with
a PL of no more than 160 mg/kg; strontium-90 — 8.50-8.74 Bqg/kg with a PL of no
more than 50 Bg/kg. The content of radionuclides in both groups was insignificant,
and no antibiotics or pesticides were detected in the meat, indicating its
environmental friendliness and safety.

The study of histological features of the longest back muscle (m.
longissimus dorsi) in the studied young animals during postnatal ontogenesis

shows that the muscle tissue consists of muscle fibers compactly arranged with



clearly visible boundaries. In a longitudinal section, muscle fibers adjoin each
other in a wavy pattern, forming contraction nodes where longitudinal striation is
clearly visible, and between the fibers, there are layers of connective tissue. The
nuclei are oval-shaped and located peripherally.

The longest back muscle of crossbred lambs, compared to Romanov peers,
consists of muscle fibers larger by 18.5% (p < 0.05) in diameter, and their number
per unit area is 9.3% less. In crossbred young animals, fat cells are visually
present, and their total number is 12.9% higher compared to the level of this
indicator in Romanov peers, with their number per unit area also being 18.9%
higher, closely correlating with the presence of fat in the carcass.

Research on wool productivity features established that the shear of first-
year wool in physical weight and washed fiber in purebred Romanov young
animals was higher than in crossbreeds by 14.6% and 6.4% (p < 0.001)
respectively. At the same time, the yield of washed wool was 5.7 absolute
percentage points higher in crossbred yearlings. In terms of down fiber length,
purebred young animals at 6 months of age surpass crossbred peers by 10.4% (p <
0.001), and the guard hair by 5.3% respectively. However, the thickness of down
and guard hairs in the first-year wool of crossbred young animals exceeds purebred
peers by 5.3% and 15.3% respectively.

The skins of all the studied groups had a weight ranging from 2.84 kg to
3.20 kg, with an area ranging from 72.1 to 79.2 dm?, where the crossbred lambs
dominated over the purebred counterparts in weight by 10.9% and in area by 9.8%.
The increase in skin weight in crossbreeds occurs due to a more intense growth of
live weight, which positively correlates with body surface area.

Through histological studies of dermal structures, it was found that in crossbred
lambs at birth, the overall thickness, due to the development of its layers, was
323.96 um (+18.5%); at 4 months — 351.38 um (+16.9%); at 8 months — 366.81
um (+15.5%), which was greater compared to the indicators of purebred
counterparts. This dermal complex structure fully ensures the appropriate physical-

technical properties of the skin raw material.



The total number of developed follicles of the studied lambs was within the
limits of 125.9-136.1 units per 1 mm? of skin area. In purebred lambs, the ratio of
secondary hair follicles to primary was greater compared to crossbred animals, and
was: at 1 : 5.7; at 4 months old 1 : 5.0; at 8 months old — 1 : 3.9.

The studies conducted have established the efficiency of sheep production in pure
breeding of the Romanov breed and industrial crossbreeding in the conditions of a
commercial farm.

Skins, as well as annual wool, provide a small share of the return on funds
used in production. For example, the cost of Romanov skins is within the range of
52.0 UAH for 72.1 dm?, while the skin of crosshred lambs is 9.8% higher, within
the range of 57.1 UAH, as their area was larger.

The revenue from the sale of crossbred lambs, meat raw materials, and
greater live weight was higher by 40.4% than in purebred counterparts. The
difference amounts to 561.2 UAH calculated per head.

The outlined theoretical and practical provisions of the dissertation work are
used during lectures, laboratory classes, and also during scientific research at the
Department of Animal Production and Processing Technology during the training
of specialists of the first (bachelor's) level of higher education in specialty 204
Technology of Production and Processing of Livestock Products OPP
(Educational-professional program) Technology of Production and Processing of
Livestock Products.

Key words: sheep; breed; Romanov; Hissar; live weight; growth and
development; exterior; hematological indicators of blood; dairy, meat, wool, skin

productivity; derma; economic efficiency.
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