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BIOAOTI'T9YHA LIHHICTB BIAKA
KAITYCTH BPOKOAI

Jocriooceno aminokuciomuuii ckiad Oinka copmis xanycmu Opoxoni, sKi pa-
tionogani 8 Yxpaini. Pozpaxoeano aminoxuciomuuti ckop i GU3HAYEHO 0ioN02IUHY YiH-
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Hicmb 6inka. Bemanosieno, wo 6inox xanycmu OpoKoai € YIHHUM 0XHCEPENOM HE3AMIHHUX
aminoxucaiom. Buznaueno copmu kanycmu 6poxoni, 6inok aKux mae Hateuuyy Oion02iuny
YIHHICM®b.

Kiuwyosi croea: xamycra OpoKoIli, aMIHOKHCIIOTHHUHA CKJIa 1, O10JI0TiYHA MiHHICTb,
OIliHKA SIKOCTi OiJIKa.

benunckan C., Jlesuykas C. bBuonozuueckan yeHHOCHb 0eKa KAnycmol OPOKKOJIU.
Hccnedosan amunoxuciomuwvill cocmas Oeika copmog Kanycmul OpPOKKOIU, PAUOHUPO-
sannbix 6 Yrpaumne. Paccuuman amuHOKUCIiomuwlii cKop u onpeoeneHa Ouoi02uecKds
yenHocms Oenka. Yemanoeieno, umo Oeiox Kanycmvl OPOKKOIU SGHAEMCS YEHHbIM UC-
MOYHUKOM He3aMeHUMbIX amunoxuciom. Onpedenenvl copma Kanycmvi OPOKKoau, 0eiok
KOMOPbIX UMeem HAUBbLCULYIO DUOSIO2UYECKYIO YEHHOCTb.

Knwuesvie cnoea: KarrycTta 6pOKKOJ'H/I, aMUHOKHCJIOTHBIM COCTaB, Ouooru-
YCCKasa ICHHOCTD, OIICHKA Ka4yCCTBa Ocnka.

IMocranoBka mnpobJseMu. Y CTPYyKTypi CBITOBOTO 0OCSTY BHPOO-
HUIITBa O17Ka, MOTCHIIIHHO MPUIATHOTO JJISI XapuyyBaHHs JIOJUHM, YacTIl
pOCIMHHOTO HalnexXUTh 81 %. OCHOBHMM HKEpesioM WOro HaJAXOIKEHHS €
3epHOBI, 3epHOO00OBI, OarITaHHi, OMiiHI KYJIbTYpH, KIyOHEIUIOAN, OBOYI Ta
ropixu [1].

[Ipo6iemi BuBUEHHSI 0610JI0T1YHOI IIHHOCTI POCIIMHHOTO O1JIKa PI3HUX
BHJIIB CBKHMX Ta MEepepoOJCHUX TUIOIB 1 OBOYIB MPUCBAYCHO TOCITIIKCHHS
HaykoBIiB, 30kpema O. II. FOxiuesoi [2], B. ®. fAnmauuka [3], H. II. 3a-
ropko [4], T. B. Illep6akoBoi [5] Ta iH.

bionoriyHa miHHICTH POCIUHHOTO Oi7Ka, OPIBHSIHO 3 TBAPUHHUM, —
HIDKYA. [3 0BOUEBHX KyJNbTYyp JIMIIEe OUTOK KapTOILI Ta G110r0I0Boi Karyc-
TH 32 BMICTOM HE3aMIHHMX aMIHOKHUCJIOT HaOIUXKAIOThCS 10 TBAPUHHUX [6].

Bigomo, mo B 3a0e3neueHHi MOTped OpraHi3My IMOBHOIIHHUM O1J1-
KOM OBOYI HE BIAIrparoTh BU3HAYAJIBHY POJb Yepe3 iX HEBUCOKHM BMICT
B POCJIMHHIN CHPOBHHI Ta HE3HAYHI 0OCSATH CHOKMBaHHA. OCKIIbKUA OLIOK
POCIMHHOI CHPOBUHHU MICTUTHCA B IIIJIBHUX KIITUHHUX 00OJIOHKAX 1 BaXKKO
MIITaEThCA A1l TpaBHUX (DEPMEHTIB, II€ 3HM)KYE HOTO 3aCBOIOBAHICTh, sKa
3aJIeKHO BiJ BHIy OBOUiB mepebyBae B miana3zoHi 70—80 %. Pazom 3 mum
aHaNi3 HAyKOBMX JKEpEN MIATBEPIKYE, 10 CIOKUBAHHS KaIyCTH OpOKOJI1
3a0e3neuye n000By moTpeOy opraHismMy B Oulkax Ha 5-6 %, a ixus
3aCBOIOBAHICTh CTaHOBUTH 80 %. [7].

JlocnipKeHHsT aMIHOKMCIOTHOTO CKJIaay Ta O10J0Ti4HOI I[IHHOCTI
O1JIKa COpTIB KaIlyCcTy OpoKoJIi, palloHOBaHUX B YKpaiHi, HE MPOBOIMIKCS.

Mema pobomu — HOCHIKEHHS aMIHOKHCIOTHOTO CKJIagy Ta Oio-
JIOT14HOT IHHOCTI OiJIKa COPTIB KaIyCTH OpOKOJIi, palOHOBAaHUX B YKpaiHi.

Marepianu Tta meroau. OO’€KT AOCHIIKEHHS — OUIOK KamycCTH
Opoxkodi riopuaiB coptiB [lapmernon (dbpaHiry3pkoi cenekiii), Mownaxo F1,
bercmap Fl1, Keinma FI1 (romnasHichKoi cemnekilii), sKi BHUPOIIEHO
B OJIHAKOBHMX arpokjiMaTH4YHUX ymoBax Ha noisx TOB "APTI" (Xapkis-
cbka 0071.) 1 BHECEHO 70 JlepKaBHOTO peecTpy COPTIB POCIHH, MPUIATHUX
quist ompeHHs B Ykpaini Ha 2016 p. [8]. CopTu Biapi3HsIOTECS MOpdO-
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JIOTIYHUMH (BEJIMUYUHOIO, (POPMOIO, KOJIHOPOM CYIIBITTS) Ta TOCTIOIAPCHKO-
OOTaHIYHUMH O3HAKaMU (BPOXKAWHICTIO, BETETAIITHIUM TIEpi0JIoM) 1 BU3HaHI1
arpapisMi HaiOLIbII MEPCIEKTUBHUMU JJIs1 BUpOILyBaHHS B 30H1 Jlico-
cTeny YKpaiHH.

BMmicT aMiHOKHMCIIOT BU3HAYEHO METOAOM 10HOOOMIHHOI KOJIOHKOBOI
xpomarorpadii Ha aBTOMaTHYHOMY aMiHOKHCIOTHOMY aHaiizaropi AAA 339M
("MikpotexHna", Uexist) [9]; aminokucnoTHuil ckop (AC) po3paxoBaHO MO-
PIBHSIHHSIM aMIHOKHMCIIOTHOT'O CKJIaay JOCHIJKYBaHOTO OUIKa 3 aMiHOKHC-
JIOTHUM CKJIQJIOM T1MOTeTHYHOTO "ifeanpHoro" 6inka 3a hopmyoro (1):

AKi
G =—22L 100, 1
Ik W

ne Cj — aMiHOKHCIIOTHUH CKOP i-01 HE3aMiHHOT aMiHOKHUCIIOTH Oika, %;
AKi — BMICT He3aMiHHOI aMiHOKUCIIOTH Olika KarycTtu Opoxosni, Mr/100 mr 6iika;
AKi®™ — BmicT He3aMiHHOI aMiHOKHCIOTH B €TaJOHHOMY Oinky, mr/100 mr
€TaJIOHHOTO OiTKa.

Koedimient posbixuocTi aminokuciotHoro ckiany (KPAC) — ce-
PEAHIO BEIMYMHY HAIJIUIIKY aMIHOKHCIOTHOTO CKOPY HE3aMIHHUX aMiHO-
KHUCIIOT y TIOPIBHSIHHI 3 HAWMEHIINM pIBHEM CKOpYy OyJb-sKOi HE3aMiHHOT
aMIHOKHUCJIOTH — PO3Pax0BaHO 3a popMyJioro (2):

N
> APAC
KPAC=21—— | 2)

n

ne APAC — po30ixHICTh aMiHOKHCIOTHOTO CKOPY aMiHOKHMCIIOTH, SIKa PO3paxo-
ByeThCs 3a popmyioro (3):

APAC = Ci—Cmin, (3)

ne Ci — HaJUTMIIOK CKOpY i-01 He3aMIHHOI aMiHOKHUCIIOTH, %0;
Cmin — MiHIMaJIBHUN 31 CKOpIB HE3aMIHHOI aMIHOKHCIIOTH JOCIIKYBaHOTO
OlJIKa BiIHOCHO €TaJIOHY, %0;
71 — KUIBKICTh HE3aMIHHUX aMiHOKHCIIOT.

bionoriuny miHHicTe (BLI), fkxa 3anexuTh BiA CKIagy Ta BMICTY
HE3aMIHHMX aMiHOKHCJIOT, PO3paxoBaHo 3a (hopmylioro (4):

BII=100 — KPAC. (4)

Pe3ynbratu gociigzkeHb. AMIHOKHMCIOTHUM CKIa[ OUIKa, KU CBIJ-
YUTH MPO HOro O10JIOTIYHY IIHHICTH, 3yMOBJICHHNA OCOOIMBOCTAMHU XIMIY-
HOTO CKJIaJy CUPOBUHH.
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[IpoBeneHi gochiKEHHSI aMIHOKUCIOTHOTO CKJIaay OiJika COpTIB Ka-
MycTH OpOKOJI YMOMUJIMBWIM 17eHTHU(IKYBaTH Ta KITbKICHO BHU3HAYUTHU
8 HezamiHHKX 1 10 3aMIHHMX aMiHOKHUCJIOT (maba. 1).

Tabauys 1
AMIHOKHMCJIOTHHI CKJIa] 0iJIKa KamycTH OPOKOJIi
riopuaiB pizHux copris, mr/100 mr Oinka
n=5; P> 0.95
AMIHOKHCIIOTa | Tlapmenon | Momnaxo F1 | bencmap F'1 | Keinma F'1
Heszaminni aminoxuciomu
Bamin 5.96 5.07 498 5.01
[30steiiun 5.03 4.67 5.11 4.61
Jlewun 5.96 5.34 6.02 5.29
Jlizun 6.43 6.17 6.53 6.08
MeTioHiH + HUCTUH 6.22 5.89 6.41 5.78
Tpeonin 4.13 4.01 4.63 3.99
deniananii + TUPO3UH 6.86 6.34 7.02 ‘ 6.22
Tpunrodan 1.36 1.24 1.56 1.21
Ycworo 41.95 38.73 42.26 38.19
3aminni aminokuciomu
I'mroramMiHOBa KMCJIOTA 17.42 16.27 18.43 18.31
Aprigig 6.90 6.02 6.88 6.82
AcnapariHoBa KUCIIOTa 10.56 9.54 10.21 | 10.18
CepiH 4.60 4.06 4.53 441
I 4.82 4.32 4.92 4.83
Ananin 5.50 4.97 5.20 5.11
[pomnin 5.03 4.79 5.33 5.19
Fictuaun 2.30 2.17 2.41 _ 2.23
Ycworo 57.13 52.14 57.91 57.08

VcTaHoBIEHO, IO HAWMOUIBIIMK BMICT HE3aMIHHHX 1 3aMIHHHX
aMIHOKHUCJIOT Xapaktepuuit mns [lapmenon 1 beacmap FI, omHak yci
JIOCJTIIPKEHI COPTU CYTTEBUX BIAMIHHOCTEH 3a IIUM TTOKa3HUKOM HE MaJlH.

AHani3 He3aMIHHUX aMIHOKHUCJIOT CBITYUThH MPO JOCTATHHO BUCOKHUI
BMICT JII3UHY, JIEHUUMHY Ta TpuntodaHy, IO MIATBEPIKYE iX BHCOKY
010JIOT14YHY LIHHICTH. BimoMo, 1m0 mpu HemocTadyl B OpraHi3Mi JIIOJAUHU
JIEUIIMHY CIOCTEPIraeThCsl MOPYIICHHS MPOIECY KPOBOTBOPEHHS, 3HUXKY-
€THCA KITBKICTh €PUTPOLIUTIB 1 pIBEHb '€MOTJIO0IHY B KPOBI, JI3UHY — P13KO
3HUKYETHCSI Maca Tija, BIAOYBAIOThCS 3MIHM B HUPKAaX 1 HIUTOBUIHIN
3ano31. Tpunrodan BIANOBIIA€E 32 CUHHTE3 IeMOTI00IHY, PEryatoe QyHKIIIO
CHJIOKPUHHOI CUCTEMHU.

VY cknaal 3aMIHHMX aMIHOKHMCIIOT YCTAHOBJIEHO HAaWBHUIIUN BMICT
[JIFOTaMIHOBOI, acnapariHoBoi KUCOT 1 apriHiHy. llpu aedinuti B xapuy-
BaHHI IMX aMIHOKHCIIOT B OpraHi3Mi JIIOAUHU MOXYTh BiOyBaTuCs MOPY-
HIEHHs] OOMIHY PEYOBHH 1, SIK p€3yJIbTaT, BAHUKATH P13H1 3aXBOPIOBAHHSL.

Binomo, 1110 MOBHOIIHHICTE O1JIKIB BU3HAYAETHLCS HE TUILKA BMICTOM
aMIHOKHCJIIOT, a ¥ 1X IIEBHHUM CITIBBIIHOIIICHHSIM, 30aJIaHCOBAHICTIO, JIETKOO
MEePETPABIIOBAHICTIO, TAPHOIO 3aCBOIOBAHICTIO.
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m Busnauenns AC Ou1Ka yMOXJIMBIIIOE BUSHAUUTH TEPITY JIMITOBaHY

- . . .

&: KUCIOTY Ta € HeoOximuum mpu pospaxyHky KPAC 1 BI[ 6inka. Ilpu

E i pospaxyHky AC BpaxoBaHO CyMy CIPKOBMICHHX 1 apOMaTHYHUX aMiHO-

(i KHCIOT, OCKUIBKM METIOHIH B OpraHi3Ml IEpETBOPIOETHCS Ha LHCTEIH,

8 i a deHlTamaHiH TPaHCHOPMYETHCS B THPO3UH (maodi. 2).

(=3

9 Tabnuys 2

= SkicTh i OiosioriuHa HiHHICTH 0iJIKa KamycTH OPOKOJII

g riopuaiB pizHux copris, %

E ]g;ag?‘ IHapmenon Monaxo F1 bencmap F1 Keinma F1

; Tlokasuux |BOO3,

mr/ | AC |**APAC| AC [**APAC| AC [**APAC| AC [**APAC
: 100 mr
Banin 5.0 119.2 33.8 1014 | 25.1 99.6 13.6 100.2 | 24.6
[30oneiinun 4.0 125.8 40.4 116.8 | 40.5 127.8 | 41.8 1153 | 39.7
Jletnuu 7.0 85.4* 0 76.3% 0 86.0%* 0 75.6* 0
Jlizun 5.5 116.9 31.5 1122 | 359 118.7 | 327 110.5 | 349
i/[e“"f”ﬂ 35 | 1777 ] 923 | 1683 | 920 | 183.1| 97.1 | 165.1 | 89.5
IMUCTHUH )
Tpeonin 4.0 103.3 17.9 100.3 24.0 115.6 | 29.6 99.6 24.0
feﬂmaﬂaﬂl“ 60 | 1143 | 289 |1057| 290 | 1170 | 31.0 | 103.7 | 28.1
TUPO3UH

Tpunrodan 1.0 136.0 50.6 124.0 | 47.7 156.0 | 70.0 121.0 | 454
> APAC 2954 294.2 315.8 286.2
KPAC 36.9 36.8 39.5 35.8
bioxortia 63.1 63.2 60.5 64.2

LIHHICTH

* Iiepiua J1iMITOBaHa KUCIIOTa;
** APAC — koedilieHT po301>KHOCTI aMIHOKHCIIOTHOTO CKODY.

PospaxoBanuii AC moka3sye, 1mo OUTKM KamyCTH OpOKOJl € IIHHUM
JOKEPEJIOM 130JIeHIIMHY, METIOHIHY, (eHUtamaHiHy Ta Tpuntodany. Ckop
IMX aMIHOKHMCJIOT HaOJMKeHHH a0 '"eTraloHHOro" OlIka, a 3a BMICTOM
METIOHIHY Ta TpUNTO(aHy 3HAYHO MEPEBUIILYE HOTO.

[IpoBenenrMu po3paxyHKaMu BCTAHOBJICHO, 110 HAaWBHIIOI 010J10-
TIYHOIO I[IHHICTIO BOJIOJi€ 010K Kamyctu Opokoni Keinma F1 (64.2). Lew
COPT BHSBUBCS HAWOUIBIN 30a7TaHCOBAaHUM 3a aMIHOKHUCIOTHUM CKJIQIOM
MOPIBHAHO 3 IHIIMMHU, SIKI HE Majd CyTTEBUX PO301KHOCTEH 3a IUM I0-
Ka3HUKOM 1 XapaKTepU3yBaJIMCs JIOCTAaTHbO BHCOKOIO O10JIOT1YHOIO I[I1H-
HiCTIO Ol1Ka — B Mexax 60.5—-63.2.

Oxkpim pospaxoBanoro AC 061070T1YHy I[IHHICTH O1IKa MOXHA BH3HA-
YUTH W 32 CyMapHUM BMICTOM He3aMiHHUX aMiHokuciaoT B 100 r Oinka.
SIKIIO KIIBKICTh He3aMIHHMX amMiHOKUCIOT B 100 r 6u1ka He menire 40 T, e
CBIIUUTH MPO HOTO BUCOKY Ol0ojoriyHy IiHHICTE. CymMapHHIl BMICT HeE3a-
MIHHHX aMIHOKHCIIOT KOPEJIO€ 3 pe3yJbTaTaMH PO3pPaxyHKy CKOpY ¥ MiJi-
TBEPJKY€E BUCOKY O10JIOT1YHY I[IHHICTH OlJIKa KammycTu copTiB [lapmenon Ta
bencmap F1.
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binok kamyctu OpoKkoJii, He3Ba)KalUM Ha HOT0 HEBHCOKHH BMICT
(y miana3oHi Bix 2—-3 % Ha cupy peyOBHHY), BIAIrpae BayKIUBY POJb MpH il
30epiranHi Ta nepepooiri. 3araaTbHOBIIOMO, 110 3aBISKH T1Ipo]LIIbHUM BIIa-
CTUBOCTSIM OUIKM 3/JaTHI yTpUMYBaTH BOJIOTY, IO BIUIUBAaE Ha 30epe-
JKEHICTh CITO)KMBHUX BJIACTHBOCTEH SIK CBIKOI KamyCTH, TaK 1 KOHCEPBO-
BaHO! PI3HOMAHITHUMH crioco0aMu. Pa3oM 3 TUM, 3aCTOCYBaHHSI PI3HHX
TEXHOJIOTIYHUX MPHUIOMIB, Y T. 4. OJAHIIYBaHHS, CIIPHSIE€ YACTKOBOMY Tif-
poutizy OidKka 3 yTBOPEHHSM BITBHUX aMIHOKHCIIOT, SIKI B TOJAJBIIOMY
pO3Maal0ThCs 10 amiaky, amiaiB 1 cipkoBoaHto. [Ipu B3aemonii amiHo-
KHCIIOT 13 IIyKpaMU YTBOPIOIOTHCS TEMHO3a0apBIIeHI CIIOMYKH Ta CIIOCTEPi-
raroThCs BTpPAaTH HE3aMIHHHUX aMIHOKUCIOT (Ji3MHY, TpeoHiHy). Bimomo,
10, OKpIM JII3WHY Ta TPEOHIHY, HECTIMKUMU 1O BHCOKHX TEMIIEpaTyp €
apriHiH, BajiH, TICTUJWH, METIOHIH, IUCTEIH, B PE3yJIbTaTi PO3IICTUICHHS
SKUX BHILUTSIETHCS CIPKOBOJICHB, II0 CYTTEBO BIUIMBAE HA OPTaHOJIECTITUYHI
BJIACTHBOCT] OBOYIB, a caMe — 3amax. BigHOCHO CTaOlIbHUMHU O BHCOKHX
TEMIIEpaTyp € MPOJIiH, 130JICUIINH, alaHiH 1 acrapariHoBa KUCJIOTA.

BucnoBku. BeranosieHo, 1o 610K KarrycTH OpOKOJIl BCIX JOCIIIKY-
BaHUX COPTIB XapaKTEePU3YETHCS TMOPIBHSHO BHUCOKOKO O10JIOTTYHOKO I[IH-
HICTIO, siKa mepeOyBae B Mexax 60.5—64.2. Buknanene Bulie CBITYUTH PO
HEOOXIAHICTh TONAIBIINX JOCTIPKEHb I0JO0 BUSIBICHHS BIUIMBY PI3HO-
MaHITHUX CHOCO0IB MONepeIHbOT 0OPOOKH 337151 OTPUMAHHS IIBHIKO3aMO-
POKEHOT KarmycT OPOKOJII IPOTHO30BAHOI SIKOCTI 3 MIHIMAJIbLHUMH 3MiHAMU
O1JIKOBOI CKJIAJI0BOI.
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Belinska S., Levitska S. Biological value of broccoli protein.

Background. The biological value of vegetable protein is lower compared to
animal one. Among vegetable crops only the proteins of potatoes and cabbage on the
content of essential amino acids are close to the animal proteins.

It is known that vegetable proteins do not play a decisive role to meet the needs
of the body due to their low content in the plant material and low consumption. As plant
protein is in the dense cell membranes and is difficult to be digested by enzymes, it
reduces their absorption, which depending on the kind of vegetables is in the range of 70—
80 %. The studies of the amino acid content and biological value of protein of broccoli
cultivated in Ukraine had not been conducted yet.

The aim of this study is identification the amino acid composition and biological
value of the protein of cabbage broccoli zoned in Ukraine.

Material and methods. The object of the study is protein of broccoli cabbage
variety Partenon, Monaco F1, Belstar FI, Quinta FI. Studies were conducted on the
following parameters: the content of amino acids and biological value of protein.

Results. When determining amino acid composition of protein of broccoli
cabbage of different varieties it was found that the Partenon variety (41.95 and 57.13
mg/100 mg protein) and Belstar F1 (42.26 and 57.91 mg/100 mg protein) contain the
greatest amounts of amino acids. However, it should be noted that the investigated
varieties of broccoli had no significant differences on this indicator. The conducted
studies established that protein of broccoli variety Quinta F1 has the highest biological
value (64.2).

Conclusion. It has been established that all the studied varieties of broccoli have
comparatively high biological value that is within 60.5-64.4. Thus it’s possible to claim
that broccoli is a source of predominantly full vegetable proteins, but their amino acid
composition is not balanced, which reduces their biological value compared to animal
proteins. But at the same time it is known that vegetable proteins have a number of
advantages over animals proteins, and therefore are being applied in the food industry
more and more.

Keywords: broccoli, amino acid composition, biological value, quality assessment
of protein.
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Cepen MeToAIB OIIHKKM O1070TIYHOI I[IHHOCTI OUIKa HAWOLIBII MIW-
POKO BUKOPHUCTOBYETHCSI BU3HAYEHHS aMIHOKHCIOTHOTO CKOpY, SKHIl Xa-
pakTepu3ye OUTOK II0/I0 BMICTY B HHOMY 3aJIMIIKIB KOXXHOI 3 HE3aMiHHHX
aMIHOKHUCJIOT MOPIBHAHO 3 eTaioHHUM (pexkomenaanii ®AO/BOQO3). Ilopis-
HSJBHUM aHaji3 aMIHOKHCJIIOTHOTO CKOpYy OlKa aKyjau KaTpaH 13 pI3HUMHU
BUJIaMU TIPOMUCIIOBUX PUO HaBENIEHO B maobi. 2.

Tabauys 2
AMIHOKHCJIOTHII CKOp OUJIKa aKyJIM KaTpaH
Ta iHIIKUX BUAIB NPOMHCIOBHX PO, %o
AMiHOKHCIIOTa Akyra AKyni Ocene/:[eubv « | CxymOpis*
KaTpaH KYHBS aTJIaHTHYHUIT
Banin 73.6 122.0 100.0 156.0
[3oneniua 86.5 192.5 120.0 185.0
Jlewitun 134.1 118.6 98.6 105.7
Jlizun 184.9 196.4 141.8 181.8
MeTioHIHHIUCTHH 117.7 97.1 77.1 91.4
Tpeonin 120.75 155.0 107.5 130.0
Tpunrodan - 130.0 80.0 120.0
OdeninamaHiH+HTHPO3UH 144.2 133.3 55.0 140.0

* 3a mTaHUMU JOBITHUKOBUX TaOIHIIb O10XIMIYHOTO cKiIaay [2].

Busnaueno, 1o ass OUTKiB aKyJIM KaTpaH JIMITYIOUMMH OyJu BalliH,
130JICUINH; A1 aKyJd KyHbS — METIOHIHH+IIMCTUH, JUIsl OCENEAIs aTJIaH-
TUYHOTO — JIEUIIMH, METIOHIH+IUCTUH, TpUNTO(DaH, (eHlnalaHIH+THPO3UH;
JUISL CKyMOPIii — METIOHIHH+IMCTHH, (PeHITaTaHiH+TUpo3uH. BiaMmiueHo BH-
COKHUH aMIHOKUCJIIOTHUN CKOp JIHIIMHY Ta (peHiIamaHiH+TUPO3UH B OLITKax
M’SI30BUX TKAHWH aKyJIM KaTpaH, JIi3UHY B aKyJU KaTpaH Ta aKyJu KyHbsI.

Po3paxyHOK aMiHOKHUCIOTHOTO CKOPY YMOXJIMBUB BCTaHOBUTHU CYT-
TEBY PI3HUIIO MK MOKa3HUKAMU PI3HUX BUIIB MPOMHUCIOBHX pUO Ta JaTu
OIIIHKY 010JIOT1YHOI IIHHOCTI IXHBOTO M’sica.

JloBenieHo, 110 BCHOTO B M’S30BiM TKaHWHI pUOM YacTKa IMOBHO-
HIHHUX OUIKIB cTaHOBUTH 85 %. KpiM TOro, BoHu Maiixe moBHicTiO (97 %)
3aCBOIOIOTHCSI OPTaHI3MOM JIFOIUHHU.

Po3paxoBaHo MOKa3HUKM Ta KpUTepii O10JIOTIUHOI MIHHOCTI sl aKyJIH
KaTpaH, aKyJii KyHbsl, OCEeIs aTJIaHTUIHOTO Ta CKyMOpii (maba. 3).

Otxe, nmokasuuku KPAC OuIkiB akynw KaTpaH 1 Ocenels aTiaH-
TUYHOTO XapaKTePU3YIOThCS HIDKYMMHU 3HAYCHHSIMH TTOPIBHSHO 31 CKyM-
Opi€ro, 10 BKa3ye Ha 30a1aHCOBAHICTh HE3aMIHHHMX aMiHOKHUCIIOT. Bigomo,
1o yuM MmeHine 3HaueHHs KPAC, TuM moBHiIe BUKOPHUCTOBYIOTHCSI Opra-
HI3MOM aM1HOKHCIJIOTH OUIKIB.

........................................
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Tabnuys 3
BioJsioriuna niHHicTh 0iJIKa aKyJIM KaTpaH Ta iHIIKUX BUAIB NPOMMCI0BUX pUd
) C— Axyna Axkyna Ocene;:[eubv Ciym6pis
KaTpaH KYHbSL ATJIAaHTUYHUU

KPAC, % 43.32 45.97 44.88 47.32

BII, % 56.68 54.03 55.12 52.68

KOF:(I)H.IICHT YTHUIITAPHOCTI 0.72 097 0.55 0.98

AMIHOKHMCJIOTHOI'O CKJIaay, U

ToKa3HMK HaUHIKOBOTO 18.54 | 1683 15.8 17.69

BMICTY, o

IToka3Huk TOPIBHIOBAHOT 025 017 028 0.19

HAJJIMIIKOBOCTI, GC

bionoriyna miHHICTh eTamoHHoro Ouika aopiBHioe 100 %. 3a orpu-
MaHUMH JaHUMHU B JOCTITHUX 3pa3Kax HAWBHIIOK O10JIOTTYHOO I[IHHICTIO
XapaKTepU3YIOTHCS aKylia KatpaH (56.7 %) Ta ocenenerts atmanTudnuii (55.1 %).

3HayeHHS Koe(ili€HTa YTWIITAPHOCTI aMIHOKHUCIOTHOTO CKIIATy
nocnigaux 3paskiB (0.55-0.98) cBiguuTh mpo BHUCOKY 30alaHCOBAHICTH
aMIHOKHUCJIOT II0JI0 €TaJOHa.

[Toka3HUK MOPiIBHIOBAJILHOT HAJIMIIKOBOCTI BU3HAYAE YACTKy He3a-
MIHHUX aMIHOKHCJIOT, SIKI HE BUKOPUCTOBYIOTHCS Ha aHaOOJI4YHI MOTpedu
oprauizmy [ 15]. Haitamkde ¥ioro 3HaueHHs xapakTtepHe [uist akyu KyHbst (0.17).

BucHoBku. JloBeneHO BHCOKY Oi0JOTiUHY I[IHHICTH OifKa aKyiIH
KaTpaH MOPIBHSIHO 3 IHIIMMHU BHJIaMU MPOMUCIOBUX pUO. 32 KOMILIEKCOM
MOKa3HUKIB O10JIOT1YHOI IIHHOCTI Ol7Ka PEKOMEHIOBAHO BHKOPHCTaHHS
M’sica aKyJIM KaTpaH y XapyoOBUX TEXHOJIOTISIX 13 METOI0 HACHMYEHHS BHYT-
pIIIHBOTO PUHKY MPOJYKTaMH 3/0pOBOTO XapyyBaHHS Ha OCHOBI BITYM3-
HSHOI prOHOT CHPOBUHHU.
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Cmamms naoitiuna oo peoaxyii 09.11.2016.

Bolila N. Biological value of dogfish protein.

Background. Fish industry of Ukraine set the task to increase production
volumes and reduce import dependancy of the consumer market. Black Sea dogfish is
valuable raw materials for the domestic market of fish goods, its safe usage in food was
set by the complex of the studies [5].

According to PivdenNIRO stocks of spiny dogfish sharks in the Black Sea and
the Azov Sea in 2015 amounted to 1.232 tons. The volume of extracting spiny dogfish
shark was only 3 tons in 2015, which is 147 % more than in 2014 year, but not enough in
terms of efficiency of food use [2].

Accordingly, systematic monitoring of capabilities of different types of food
using water biological resources, promising areas of recycling to provide population with
biologically valuable fisheries products is a relevant task.

The aim is the research of biological value of proteins of the Black Sea dogfish
that is an important criterion for evaluation of her nutrition value in general for the
purpose of grounding the feasibility of use in the domestic food industry.

Material and methods. The object of the study were female katran dogfish
mature individuals with average weight of 10.25+0.55 kg, caught in the Black Sea near
Zmiinyi Island in the autumn — winter period (November-February). Sampling for
researches was carried out according to GOST 7631-2008 [10]. Method of an ion-
exchange liquid and columnar chromatography was applied to determine amino-acid
content of the Black Sea spiny dogfish shark. Registration of amino acids was carried out
by a detection method with ninhydrin on the automatic analyzer T 339 (Czech Republic).
The quality and quantitative composition of amino acids was determined comparing
chromatograms of the standard and researched mix of amino acids [11; 12].

Objective assessment of biological value of proteins was determined by a
complex of indicators: amino-acid score, KRAS, utility coefficient. Amino-acid score of
proteins of food fishes was determined according to a scale of FAO / WHO.

Results. It has been proved that sharks protein is valuable and contains a set of
essential amino acids.
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Glutamic and aspartic acid, arginine, alanine and serine dominate among the
amino-acids. The quantitative content of asparagine acid is less than contents of
dominating glutamic one 2.13 times, the arginine is 2.37 times less, alanine — 2.64 times,
sarin — 3.52 times. The sum of essential amino acids in muscular tissue of dogfish was
5.781 £ 0.257 mg on 100 g of a sample, and essential amino acids — 8.165 £ 0.361 mg on
100 g of a sample. The relation of quantity of essential to nonessential amino acids for
samples makes 0.75.

Indicators of KRAS of proteins of dogfish and a herring Atlantic are
characterized low by values (43.3 and 44.9 %) compared to a mackerel (47.3 %) that
indicates balance of essential amino acids.

Conclusion. The studies indicate a high biological value of protein of spiny
dogfish sharks compared to other types of commercial fish. For a set of indicators of
biological value of protein it’s recommended to use spiny dogfish shark meat in food
technology to saturate domestic market with healthy food based on domestic fish.

Keywords: amino-acid structure, spiny dogfish shark, amino-acid score, native
proteins, biological value.
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