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COAEP)KXAHUE TAHUHA B PA3BJIMYHbBIX OPTAHAX PUNICA GRANATUM L.
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E-mail: aydan.zeynalova.az@gmail.com

[TpoBeneHo nccnenoBaHme 10 ONPEIEIICHHIO COACPIKAHMUS TAHMHA B PA3JIMYHBIX OpraHax JMKopac-
TYIIEero rpaHara (JMCThS, LIBETKH, MJIOABI), IpOoU3pacTaouero B Asepbaiikane, ¢ 1eJIbI0 BO3-
MOXHOCTH HAYy4YHOT'O O6OCHOBaHI/Iﬂ €0 MPUMCHCHUA B KQUCCTBC UCTOUYHUKA ChIPbA AJIs MOJTYYCHU S
TaHUHOB, MPUMCHSICMBIX B HHIHGBOﬁ IMPOMBITIINIECHHOCTU UMEJUIIUHE. AHaju3 KOJIM4YeCTBEHHOIO CO-
JepaxKaHus TaHUHOB poBoaniy coracHo 'OCT 19885-74. YeTaHoBIEHBI CyIIeCTBEHHbIE OTIIHYHS
KOJIMYECTBEHHOT'0 COCTaBa TAHWHOB B PA3IMYHBIX 00pa3lax AMKOPacTyIero rpanara. [lokasaHo,
YTO HauOoJIbIIIEE COCPIKAaHNE TAHWHOB HAaKaIUIMBaeTCsl B KOXKype (386.5 Mr/11), a HauMeHsblIee — B
COKe 3epeH quKopacTtyiiero rpanata (230 mr/in). ComepikaHie TAHUHOB B I[BETKAX U JINCTHSIX JUKO-
pactyiero rpanara coctapisiet 350 mr/i u 330 Mr/J1, COOTBETCTBEHHO. Y YHThIBasI peoOIiaganne
TAaHUHOB B KOXKype (386.5 mMr/im) n Betkax (350 Mr/ir) AMKOpacTyIIero rpaHara, u BBICOKY10 01010~
THYCCKYIO aKTUBHOCTDH JJAHHBIX BEHICCTB PE3YJIbTAaThl HAIIUX I/ICCHCZ[OBaHI/Iﬁ TMMO3BOJIAIOT PCKOMCH-
J0BaTh KOXKYPY U IBETKU JaHHOTO PaCTCHHUA B KA4YE€CTBC AOTMMOJTHUTCIBHOIO ITPUPOIHOIO HCTOYHU -
Ka ChIpbA JJIA MOJYYCHUSA TAHWHOB, IPUMCHIACMBIX B MCIAUIUHE U HHI.[IGBOﬁ IMPOMBITIIJIICHHOCTU.
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BBEJIEHUE
[Ipupona - yHUKaJIbHBIA HCTOYHUK CTPYKTYD
C BBICOKMM CTEPEOXMMHYECKHM pazHO0Opa3u-
€M, MHOTHE M3 KOTOPbIX 00JIaaloT MHTEpec-
HOW OHMOJIOTHYECKOH AKTHBHOCTBIO M Jieued-
HBIMH CBOMCTBaMU. B KOHTEKcTE BCEMHUPHOTO
pacIpoCTpaHEeHUs CMEpTEIbHBIX COCTOSHUMH,
takux kak CIIWMJ] m pasnuuHble BUABI paxa,
Ype3BbIYAIHO Ba)KEH MHTCHCHUBHBIN MOMCK HO-
BBIX (PAPMAaKOJIOTUYECKH AKTHBHBIX COCIUHE-
HUH 17151 pa3paOOTKU HOBBIX TEparneBTHYECKUX
cpencts [Karamali, Teunis van, 2001].
JyOounbHbie BEILIECTBA (TaHUHBI)
pacIpocTpaHeHbl [0 BCEMY LAPCTBY pacTECHHM
Y BCTPEUAIOTCS KaK y MpPEeACTaBUTENICH MOKPHI-
TOCEMEHHBIX, TaK M Y TOJIOCEMEHHBIX PACTCHUH.
Bricokoe HakoruieHHe NyOMJIBHBIX BEIIECTB B
He3pesbIX IJIoax - HOpMalibHas Ouojoruye-
CKasi aKTUBHOCTb pacTeHuid. TaHMHBI TpensT-
CTBYIOT COOpY HE3pEJbIX IIOAO0B KUBOTHBIMH,
a TaKKe ydacTBYIOT B (OTOCHHTE3€ U (hU3HO-
JIOTHYECKHUX Tpoueccax (popMUpOBaHUS U CO-
3peBaHus IJIOJ0B, OHAKO TI0 MEpPE CO3PEBAHMS
IUIOJIOB MX KOJIIM4ecTBO ymeHbluaeTcs [Katie,
Thorington, 2006].

Hoinroe BpeMmsi CUMTANOCh, YTO OCHOBHBIM
¢dapmaxonoruyeckuMm 3Ppdexktom ayOMIBHBIX
BEIICCTB SBIISICTCSL MPOSIBICHUE BSDKYILUX
CBOMCTB U, JIUIIb MOCJIE ObUIO JOKA3aHO HAJIH-
Yre aHTHOKCHJAHTHOW, aHTHONPOTEKTOPHOM,
MIPOTHUBOOIYXOJICBOI M APYIMX BHIOB aKTHB-
voctu [Okuda, Ito, 2011; Ivanova, Luksha,
2015]. IlepeuncneHHble CBOHCTBA yOHIBHBIX
BEIICCTB OCHOBaHbI HA X XUMHUYECKOH CTPYK-
Type, coiepkamield ABe WM TpH (EHOIBHBIX
THIPOKCHIIBHBIX TPYII Ha (DEHUIIEHOM KOJIBIIE.
Panbiie TaHMHBI OBLTH pa3/ieieHbl Ha ABE IPYII-
IIbl: TAHUHBI IAPOTAJJIOJIOBOTO THIIA U TAHUHBI
KaTeX0JIOBOrO THMA (MM KaTEXMHOBOTO THIIA) B
COOTBETCTBHUHU C MOJTU(PEHOIBHBIMU IPYyMIIaMH B
HX MOJIEKyJaX. 3aTeM pa3BUTHE XMWY TAHUHOB
MIPUBEJIO K NEPEUMEHOBAHUIO 3TUX JIBYX TPYIII
B THPOJIM3YyEeMble TAHUHBI M KOHJICHCHPOBaH-
Heie Tanuubel [Haslam, 1989; Okuda, 1999].
Knaccuueckass koHuenuusi —KiaccuUKayuu
IyOWJIBHBIX BELIECTB OCHOBAaHA Ha MX YCTOM-
YUBOCTH K THIPOJIHM3Y, BBI3BAHHOMY Topsdei
BOJOH WJIM TaHHa3zaMH. [‘maponnsyemblie TaH-
HUHBI BKIIIOYAIOT MOJUA(UPHI TaJUIOBOM U TeK-
CarupoOKCUAN(EHOBON KUCIOTHI (FaJUIOTaHHH-
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HBI ¥ DJUTArUTAaHHUHBI COOTBETCTBEHHO), TOT/IA
KaK KOH/ICHCHPOBAaHHbIC TAHHWHBI BKJIIOYAIOT
OJIUTOMEPBI U MOJIMMEPBI, COCTOSINE U3 sIep
¢naBan-3-ona (mpoanronmanuauuel) [He at al.,
2008]. B HOBOM moOjX0/1€ TaHUHBI JCIATCS B
COOTBETCTBHHU C X CTPYKTYpPHBIMH XapaKTepH-
CTHKaMH Ha YeThIpe OCHOBHBIE IPYIIIIBI: TaJlIo-
TaHHHHBI, AJJIATOTAHHUHBI, CIIOYKHBIC TAHUHBI H
KOHJIeHCHpoBaHHbIe TaHUHBI [ Khanbabaee, Van
Ree, 2001].

YuuteiBas TOT (GaKT, 4TO MOUCK HOBBIX MC-
TOYHUKOB OHMOJIOTHUECKH aKTHBHBIX BELICCTB
SBJSICTCSl aKTyaJbHBIM HaIlpaBlIeHUEM OHOJIO-
TMYECKOM HAyKH, Mbl PELIMIH IPOBECTU HCCIIe-
JIOBaHHUSI TI0 OTIPEJICIICHHUIO COICPIKAHNsS TAHUHA
B Pa3IMYHBIX OpraHax (JINCThS, IBETKH, TLJIO/IbI)
JTUKOPACTYILETO IpaHara, MpOU3pacTarolero B
AszepOaiimxane.

MATEPUAJIBIMMETOIBIMCCIIEAOBAHU S
Pacmumenvnoii  mamepuan. OOBEKTOM HC-
CJIEIOBAHUSl CIYXKHJIW IUIOABI, JIUCThS, IBET-
ku Punica granatum, cOOpaHHBIE Ha TeppH-
Topuu cena lamantel B CusizaHCKOM paiioHE
(40°52'43.91 c.m. - 49°11'18.73 B.1.) Asep-
Gaitikanckoit PecryOinuky B mepro/l IIBETCHHUS
Y TIOJIHOTO co3peBaHus mionoB B 2019 .

Tloocomosxa npobwi. JIuCcThs pacTeHuUs pas-
MeJIBYalii ¢ TMOMOIIBI0 MEJIbHHUIBI, Opanu Ha-
BecKy 2.635 r u k Heit mobasmsm 200 cm® ku-
MS1IeN TUCTUILIMPOBAHHON BO/BI U CTABUIIM Ha
BOJIIHYIO OaHIO C OOPaTHBIM XOJIOTUJIBHUKOM
Ha 45 muH. [lo ucTeyeHUN BpPEeMEHH PacTBOP
¢unpTpoBaNK 1MOJ BakyymMoM broxHepa U 0X-
JIaYKJ1aJM TP KOMHATHOW TeMIIeparype.

[Tnoxs! rpanata ObLIM pa3iesieHbl, BHELIHSS
KOXypa ¥ BHYTPCHHSISI MEMOpaHa, TOKPbIBAO-
1ast 3epHa, ObUTH yJalleHsl BpyuHyto. HaBecka
KoXypsl coctaBuia 10 1. [ToBropuinu BoImIeyKa-
3aHHBIN Ipoliecc.

C noMoOmBpI0O MEXaHWYECKOro Ipecca M3
TUI0/10B osyyanu cok (10 mut) u xpanwiu npu
-80° C.

Onpeodenenue cooepoicanus maHuHos. AHa-
JIU3 COAIepKaHMs TAHMHOB MTPOBOIMIIN COTJIACHO
I'OCT 19885-74. [Ins storo 10 mi sKcTpakra
o0Opasia 100aBsIN B BRITAPUTEIIBHYIO Yallly, a

3aTeM J00aBIsIM 25 MJI pacTBOpa UHIUTOKap-
MuHa ¥ 750 MII IEHOHU3UPOBAHHOWU JUCTUII-
nupoBaHHON Boabl. PactBop TuTpoBanu 0,1 H.
BOJHBIM pactBopoM KMnO, 110 Tex mnop, mnoka
CUHUH LBET pacTBOpPa HE U3MEHWICSI HA 30J10-
TUCTO-KEThIN. Bce 00pasiipl ObLIM IpoaHasu-
3UPOBAHBI B JIByX 3K3EMIULIPAX.

[pouent conepxanns tauuna [CT, %] B 06-
paslax pacCYUTHIBAIN CIEAYIOUIIM 00pa3oM:

_ (a-a1)x 0,04157 x V
Vixm

CT

Ine,

a - komuectBo 0,1 H. pacTBOpa Maprasiio-
BOKHCIIOTO KaJlusi, U3PacXOJ0BaHHOE Ha OKHC-
JICHUE TaHUHA, MJI;

a, - komuectBo 0,1 H. pacTBOpa Mapraio-
BOKHCIIOTO KaJlusi, U3pacX0J0BaHHOE Ha TUTPO-
BaHMUEC pacTBOpa BOABLI U UHAUTOKapMHUHA, MJI;

0,004157 - koIMYECTBO TaHWHA, OKHUCJIsC-
moe 1 cm 0,1 H. pacTBOpa MapraHIOBOKHUCIIOTO
KaJusl, T,

V - KOIW4ecTBO MOJTYYEHHOTO JKCTPaKTa,
MU,

V, - KOJIMYECTBO IKCTPAKTA, B3SATOC IJIsL UC-
TObITAHUSA, MJI;

m - Macca HaBeCKH, T.

PE3VJIBTATBI U UX OBCYX/JIEHUE

B pesynbrare MNpOBEACHHBIX HCCIICIOBAHHIA
OBUIO YCTAHOBJICHO, YTO HauOOJbIIEE COACP-
JKaHWEe CYMMBI JTyOHIIBHBIX BEIIECTB HAKaIlIH-
BaeTcsi B KOoxype rpanara (386.5 wmr/in), Hau-
MEHbIIIEe — B COKe 3epeH rpaHara (230 mr/m).
Crenyer ykaszarbh, 4TO COJICp)KAHHE TAHWHOB
B IBETKaX M JIMCTHAX JUKOPACTYILErO TpaHa-
Ta cocrapiser 350 mr/a u 330 mr/m, cooTBeT-
CTBeHHO. Haii pe3ynbsrarhl IpOTHBOPEYAT pe-
synsratam W. Elfalleh ¢ coaBropamu [Elfalleh
et al., 2011], xotopbsle OOHAPYKUIH BBICOKOE
KOJIMYECTBO JyOMJIbHBIX BEIIECTB B JKCTPAK-
Tax JIMCThEB M LBETKOB, M HU3KOE - B KOXKYpPE
M CeMEHaX TYHHCCKHX COPTOB TrpaHara. Pas3-
JIMYUS. B HAKOIUIEHHM TAHWHOB B Pa3IMUYHBIX
OpraHax pacTeHHs CBSI3bIBAIOT C IKOJIOTUUCCKH-
MU (aKTopamu cpenbl 1 reHoTunoM. CornacHo
JUTEPaTYPHBIM JAHHBIM COJEPKaHHE KOHICH-
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CHUPOBaHHBIX TAHWHOB B [[BETKAX I'paHaTa u3Me-
Hsiercs ot 6.62 mr/t 10 9.12 mr/r [Mekni et al.,
2013]. PesynbraThl HCCIIENOBAHUIN IOKa3aiH,
410 Cpe3eMHOMOPCKUI KIIMMAT CIIOCOOCTBY-
€T HAKOIUICHHIO BBICOKOTO YPOBHS THIPOJIN3Y-
€MbIX TAHWHOB B COKE IIJIOIOB y OOJIBIIMHCTBA
UCCIielyeMbIX 00pa3loB, U HAMPOTHB, KIWMAT
MYCTBIHM OKa3bIBACT MOJOKUTEIBHOE BIUSHHE
Ha HAaKOIUIGHUE THUJPOJIM3YEMbIX TaHUHOB B
KOXKype mioaoB [Shwartz et al., 2009].

Pe3ynbrarel MHOTOYHMCIICHHBIX — SIUACMU-
OJIOTMYECKHX HCCIICIOBAHUI CBUJIETEIBCTBY-
10T O TOM, 4TO JyOWJIbHBIC BEUIECTBA MOJIE3HBI
[IPH HAPY)KHOM JICUCHUM KOXKHBIX BOCIAJICHHI
U TpaBM, a MoTpedsicHHe JyOMIbHBIX BEIICCTB
MOXKET MPEAOTBPAaTUTh HAYalo XPOHHUYECKUX
3aboneBanuii [Serrano et al., 2009]. U3BectHO,
YTO TaHMHBI HHTHOMPYIOT MEPEKUCHOE OKHCIIe-
HUE JIMTHUIOB in Vitro, AHTHOUPYIOT BHEKIIETOY-
Hble MHUKpOOHBIEC (PEpPMEHTHI, BO3JEHCTBUE HA
METa0oIM3M MHUKPOOOB MOCPEIICTBOM WHTUOM-
POBaHHS OKUCIUTEIBHOTO (hOCHOPUITHPOBAHHS
M TakKUM 00pa3oM BIHAIOT HAa POCT OaKTEpHid,
00J1a1at0T CIIOCOOHOCTRIO YIIaBIUBATh CBOOO/I-
Hble pagukaibl [Scalbert, 1991]. Tuaponusye-
MbI€ TAHUHBI 00J1aIaI0T TPOTHBOUIIIEMUYECKON
AKTUBHOCTBIO M OHJIOTEINI-3aBUCUMBIM Ba-
30peNIakCUPYIOLIMM JCUCTBUEM 3a CUET B3au-
MOZCUCTBHS Pa3IMYHBIX (AKTOPOB, TAKUX KaK
AKTUBAIMS TYTH IUKIOOKCUICHA3bl, UHTHOU-
poBanue TNF-anbda, akTuBamus >HIOTEIH-
AIBHOW CHHTa3bl OKCHJIA a30Ta U YJIABIMBAHUE
CBOOOJIHBIX Pa/IMKATIOB M aKTUBHBIX (HOPM KHC-
nopoja [Beretta et al., 2009].

VYunteiBas npeoOiiajjaHue TAHWHOB B KOXKY-
pe (386.5 mr/n) u userkax (350 mr/im) nukopac-
TYLIETO IpaHara, ¥ BBICOKYIO OHOJIOTHYECKYIO
AKTHUBHOCTH TIOCJICJIHUX PE3yJbTaThl HAIIUX
WCCIIeIOBaHUH MO3BOJISIOT PEKOMEHJIOBATh KO-
JKYPY M I[BETKH JaHHOT'O PacTEHHs B KaueCTBE
JIOTIOJTHUTENILHOTO TIPUPOTHOTO HCTOUYHHUKA ChI-
pbst YIS TIOJYYCHUS TAHUHOB, IPUMEHSEMbBIX B
MEJIMLIMHE U MTUIIEBON MPOMBIIIICHHOCTH.
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Tannin content in different organs of Punica
granatum L.

A.M. Zeynalova
Institute of Botany, ANAS, Badamdar 40, Baku,
AZ1004, Azerbaijan

The study was carried out to determine the
content of tannin in various organs of wild
pomegranate (leaves, flowers, fruits) growing
in Azerbaijan, with the aim of the possibility
of scientific substantiation of its use as a source
of raw materials for obtaining tannins used in
the food industry and medicine. Analysis of
the quantitative content of tannins was carried
out according to GOST 19885-74. Significant
differences in the quantitative composition of
tannins in various samples of wild-growing
pomegranate have been established. It has been
shown that the highest content of tannins is
accumulated in the peel (386.5 mg/1), the lowest
-in the juice of wild-growing pomegranate
arils (230 mg/l). The tannin content in flowers
and leaves of wild pomegranate is 350 mg/l
and 330 mg/l, respectively. Considering the
predominance of tannins in the peel (386.5
mg/l) and flowers (350 mg/l) of wild-growing
pomegranate, and the high biological activity

of these substances, the results of our studies
allow us to recommend the peel and flowers of
this plant as an additional natural source of raw
materials for obtaining tannins used in medicine
and food industry.

Key words: wild pomegranate, fruit, flower,
leaf, tannin

Punica granatum L. bitkisinin miixtalif or-
ganlarinda taninlorin miqdar

A.M. Zeynalova
AMEA Botanika Institutu, Badamdar sossesi 40,
Baki, AZ1004, Azorbaycan

Azorbaycan orazisindo yayilan yabani nar bit-
kisinin miixtolif orqanlarinin (yarpaq, ¢igaok,
meyva), qida sonayesindo vo tibdo genis
istifado olunan, taninlorin alinmasinda xammal
manbayi kimi istifadasinin elmi asaslandirilmast
moaqsadilo tadqigat isi aparilmigdir. Taninlorin
komiyyat torkibinin analizi QOST 19885-74
uygun olaraq yerino yetirilmigdir. Miioyyon
edilmisdir ki, yabani narin miixtolif orqanla-
rinda taninlorin komiyyat torkibi ohomiyyatli
doracads forglonir. Taninlorin on yiiksok mig-
darinin gqabiqda (386,5 mq/l), on az miqdari-
nin iso meyvo sirasindo (230 mq/l) toplandigi
gostorilmisdir. Yabani narin ¢igok vo yarpagin-
da taninlorin miqdar1 miivafiq olaraq 350 mq/l
va 330 mq/l toskil edir. Yabani nar bitkisinin
qabiginda (386,5 mq/l) va g¢igaklarinda (350
mgq/l) taninlorin Ustlinlik toskil etmositmr vo
bu maddolorin yiiksok bioloji aktivliyo malik
olmasini nazoars alaraq todqiqatimizin naticalori
bitkinin gabiq vo g¢igoklorinin tibb va qida
sonayesindo istifads olunan taninlorin alinmast
ticiin olavo tobii xammal monbayi kimi tovsiyo
etmoyo imkan verir.

Acar sozlor: yabani nar, meyva, ¢i¢ok, yarpaq,
as1 maddolori
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