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OIIPEJEJIEHHE IN VITRO ®OTO3AIUTHBIX CBOMCTB KOMIO3UIIAM, COAEPKAIIAX
3KCTPAKTbBI TMITAMHUKOB U KACTOPOBOE MACJIO

Annomayun:. B pabome uznodxcenvl pe3ynrvmamul in Vitro oyenKu omo3aujumHsblx c60uUcmsea KOMNo3uyu,
codepocawux dIKcmpaxkmul tumaiinuxos Hypogymnia physodes, Evernia prunastri, Ramalina pollinaria u Cladonia
arbuscula, 95 % smanon u kacmoposoe macno 6 koruvecmse 15 % oovema. Iloxkasano yseauuenue SPF, cnuscenue
Axpum u YD-A/Y®D-b 3a cuem 6sedenus 15 % kacmopogozo macia.

Kniouesvle cnoga: Dxcmpakmvl IUMATHUKO8, KACMOPOBOE MACIO; KOMRO3UYUY, COTHYE3AUUMHbLI (aKmop

(SPF); kpumuueckasi OnUHa 80AHbL (Apum); CHUPIMOBLLE PACMEOPLL IKCIMPAKMOE, CHEKMPbL NO2OWEHUS, OMHOULEHUE
Y©O-4/YD-b.

Beenenue WCCIIEZIOBaHNS SBIIIFOTCSI OKCTPAKTHl JIMITAWHUKOB,

Hcnonp30Banue pacTUTENBHBIX SKCTPAKTOB VIS cojiepKaiie OMOJIOTMYECKH aKTUBHBIC BTOPHYHBIC
3aMTBl  OT COJNHIOA SBISETCS  COBPEMECHHOM MeTabonuTel.  J[mg  HEKOTOpBIX  BTOPHYHBIX
TEHJICHIMEeW KOCMETHYECKOW HpPOMBINUIEHHOCTH. B MeTabOoJUTOB JIMIIAHHUKOB (aTpaHOPUH, YCHHHOBAS,
MOCIIETHNE TOZBI BO3pPOCIIO KOJINYECTBO BYIBIIMHOBAsT ¥ JpyTHE KHUCIOTHI) IIOKa3aHa
KOCMETHYECKOH NPOAYKIHMH C HCIIOJIb30BaHUEM CIOCOOHOCTh ~ TOTJIOMIEHHS  YJIBTPaHOIECTOBOTO
PACTUTENBHBIX SKCTPAKTOB, YTO CBA3aHO C PACTYILUM u3nydeHus [4, 5].
CIOPOCOM  TOTpeOuTeNeli  Ha  «3ENeHBIe» | B ¢dorozammuTHBIE cpencTBa  00s3aTENBHO
«HATypaJIbHbIC) UHI'PCAUCHTHI B TOTOBOM IMPOAYKTEC. BBOJAT Ppa3JINIHbIC PaCTUTECIILHBIC macia.
COOTBETCTBEHHO, TTOSIBUIIICH HCCIIEI0OBaHMS, KactopoBoe macio pactBopumo B 95 % sTHIOBOM
JIeMOHCTpHUpYIomKe  (OTO3AIIMTHYI0 aKTUBHOCTh cnupTe, HE BBICBIXaeT, He o00pa3yeT IUICHOK,
9KCTPAKTOB U (DM3HOJIOTHYECKH AKTUBHBIX BEILIECTB YCTOWYMBO K OKHCICHHIO. Bce 3TH cBoiicTBa
[1-3]. JloBoibHO HWHTEPECHBIM 00BEKTOM MOCITY>KWJIY TIPUYMHOHN BBEJICHUS KACTOPOBOT'O Macia

~N .
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B KOMIIO3UIINH, cozepiKale SKCTPAKTHI Benapycu: rumordMHmMs B3gytas — Hypogymnia
T HUKOB. physodes (L.) Nyl. (Syn. Parmelia physodes (L.)

IIpu in vitro ucciempoBaHusx 3(GEKTUBHOCTH
(DOTO3AIUTHBIX CPEACTB ONPEACTSIIOT: BEITHYHHEI
(axtopa comneuHoit 3amutel (SPF); kputHueckoii
JUTUHBI BOJIHBI (Aspur); OTHOWEHUS Y D-A/YD-b n np.
[6, 7]. SPF sBnsiercst oTHOLIEHHEM PaBHOA(P(EKTHBIX
MUHUMAJBHBIX APUTEMHBIX 1103 YibTpaduoiera Ha
3alIUINCHHYI0 W HE 3allMIICHHYR KOxy. Jlns
ONPEIEICHUS] BEIMYMH Apur W OTHOLICHHS Y®D-
A/Y®-b  uCnome3yloT  KpHUBBIE  TIOTJIONICHUS
yinbTpaduonera B auanazone 290400 um. ITox Awpur
MTOHUMAIOT JUTUHY BOJHEIL, TIPH KOTOPOH IIIOMIaIb O
KPHMBOI CIIEKTpa TMOIJIOUICHHsS B JAWAla3oHe A =
290+400 um mocturaer 90 % OT MaKCHMMAaJIbHOI'O
sHadyeHus. [lokazatens YO-A/YD-b sBisercs Mmepoit
IOIMPOTHl  3ALIUTHBIX CBOWCTB  aHAIM3HPYEMBIX
cyocraniuii. Ero paccuuTBIBAIOT KaK OTHOIICHHS
IUIOIA/ied IoJ| KPUBOM CIIEKTpa TIOIJIOLICHUS B
quanasonax YO-A u YO-b um [8— 10].

YO-A (A = (315)320 — 400 HM) Ha3BIBAIOT
JUTMHHOBOJIHOBOE, XOPOIIIO MPOHUKAIOIIEE B KOXKY,
ynbTpaduoneToBoe W3NMydeHHE. Takoe W3IydeHHe
SBIIICTCS  TIPEOONIAaloNed YacThI0  COJHEYHOM
paauaiu, OHO ciabo moruomaercs B arMmocdepe,
JocTuraeT mosepxuoctr 3emin. Y®-b (A = 280(290)
— 320 HM) Ha3BIBAIOT CPEIHEBOIHOBOE
ybTpaduoNeTOBOC U3NyUYeHUE. 3HAYUTEIILHAS YacTh
atoro manydenus (1o 90 %) mormomiaeTcsi 030HOM
CTpaToc(epsl.

Yem Boimre SPF, Tem  addexruBHee
(hoTO3amUTHOE CPEACTBO. YPOBEHH (HOTO3AIIUTEHI
aHATU3UPYEMOM CyOCTAHIIUM CYMTACTCS HU3KUM IPH
SPF or 2 mo 6; cpemanm — mpu SPF ot 8 mol2;
BbIcOKUM — 1ipu SPF o1 15 1o 25; oueHb BBICOKUM —
mpu SPF ot 30 mo 50; ceepxBbicokuM — mpu SPF>50.
Jns xateropu3alid BETUYNH KPUTUICCKOH ITHHBI
BOJIHBI ~ MpeIOKeHAa  NATHOA/UIbHAS — IIKaja
apdexruBHOCTH: 0 (Miepur<325); 1 (325<Nipur<335);
271(335<Npur<350); 3(350<Nipur<370) 1 4(370<Aipurr).
CyOcTaHIMM € KPUTHYECKOH INIMHOW BOJHBI Apur
>370 um u SPF>15 npu3HaroTcs coylHLE3alUTHBIMU.
Mo moka3atento BenmuuuHbl oTHOWIEHUST YD-A/YD-b
COJTHIIC3AIUTHBIC CPEACTBa NensiTcs Ha cimabwie (0—

0,2); cpemnue (0,2-0,4); xopomme (0,4-0,6);
npeBocxonuble (0,6-0,8) U MakcuManbHBIC (CBBIIIC

Hamm moka3aHpl (OTO3amINTHBIE CBOWCTBA
9KCTPAKTOB JIMIIAITHUKOB, OLICHEHA IUTOTOKCUYHOCTh
HEKOTOPHIX M3 HHX B OTHOIICHHH KYJBTYD
keparuHonuToB 4yenoBeka (HaCAT) [11 —13].

[lenbi0 HACTOSIIETO HWCCIICMOBAHUS  SIBISIETCS
OlCHKAa (POTO3ALIMTHBIX CBOMCTB  KOMIIO3HIIHHA,
COZIEPIKAIIMX DKCTPAKTHI JHIIAHHUKOB M KACTOPOBOE
MaciIo.

MeToabl ucciaea0BaHMI
Honst HCCIIETIOBAHUSA BEIOpau BUJIBI
JIUIIAMHUKOB, IHMPOKO PacHpOCTPaHEHHBIX B Jiecax

Ach.), sBepuust ciuBoBast — Evernia prunastri (L.)
Ach. pamanuna neuibneBatas — Ramalina pollinaria
(Westr.) Ach. u xmagonus necuas — Cladonia
arbuscula (Wallr.) Flot. (Syn. Cladonia sylvatica (L.)
Hoffm.). buomaccy numaiiHMKOB oTOMpanu Ha
TepPUTOPUHI I'ocynapcTBeHHOTO
JIECOXO3AUCTBEHHOr0  yupexaeHus «[omensckuil
JecX03» Ha THNMYHBIX JUIA  KaXAOro BHAA
cyOcTpaTax; BBICYIIMBAIM JIO BO3IYLIHO-CYXOTO
COCTOSIHUS, OYMIIIATU OT JETPUTA, H3MEIbYaIH.
OKCTpaKIHIo JUIIaHHIKOB TIPOBOIMIH
STaHOJIOM, METAHOJIOM, AaIleTOHOM, OCH30JI0M,
ITHIALETaTOM W  XJIOpoopMOM B  ammapare
Cokcnera, TMONHOTY SKCTPakKIUH KOHTPOIMPOBAIH
cTaHAapTHBIM  crocobom. Ilocoe  3aBepiieHus
9KCTParMpoBaHWs  PacTBOPUTENb OTTOHSIM  HA
POTAIIIOHHOM HCIIapUTeNIe, SKCTPAKTHI BHICYIIHBAIH
IIPY KOMHATHOM TeMIIepaType JI0 IOPOLIKOOOpa3HOTo
coctosiHus. Beixos skcTpakToB coctasmsut 1,5 + 16,4
% BO3MYIIHO-CYXOi Macchl JIUIIARHIKA, U 3aBUCET OT
BU/a JIMIIAWHUKA U IIPUPOJIBI pacTBopHTesisi. Bribop
pacTBOpHTENeH I TONYyYeHHS  IKCTPAKTOB
JHIIaitHUKOB ObUT OCHOBaH Ha paboTax [14 — 20].
HaBeckn cyXux 53KCTPakTOB JIMLIANHHUKOB,
COOTBETCTBYIOIINE HETOKCHYHBIM ISl KYJBTYp
kepatuHouuToB yenoBeka (HaCAT) xoHIeHTpanusm
[12, 13], pactBopstmu B 95 % 3TaHoNE, COAEpIKaIeM
15 % xactropoBoro macna. OJHOBPEMEHHO FOTOBUIU
pacTBOPHI IKCTPAKTOB JIMIIAHHUKOB B 3TaHOJE, HE

coJepxalieM KacTopoBoro wacna. [lomyueHHble
pacTBOpHI TOIBEprajiu CHEKTPOPOTOMETPHUH.
CpencrsoM HU3MEPEHUs CILYKHII Yo-

cnektpodoromerp Solar PB 2201, u3meputenbHbie
KIOBETHI — KBapIieBble. Benmmunnay SPF paccuntsiBanm
no ¢popmyne Mancypa [10]:

SPF = CF x Y333 EE(X) X I(A) x Abs(A);
rae: CF — nonpaBousslii k03¢ duiuent (pasen 10);
EE(A\) — cnektp spuremuoro a¢dekra; I(A) — crekrp
COJIHEYHOW HHTEHCHBHOCTH; Abs(A) — omnThueckas
WIOTHOCTh oOpasma. I[Ipomssemenme EE(A) X (L)
sIBJIsIETCSL KOHCTaHTOH [ 8, 10].

OmHOBpEeMEHHO ISl KaXKI0ro 00pasma CHIMAIH
CIIEKTp HorJomeHus B auanaszone A = 290+400pHM.

Kpumuueckyio onuny 6onnsi ONPENENsUIN 10
tdopmyme [8, 9]:

Jhe Abs()dA =09 x [ ™ Abs(A)dA;

rue: Abs(4) — onTudeckast INIOTHOCTH 00pasia.

[Tnommaae oA KPUBOH CIIEKTpa MOIJIOLICHHS B
muamnazone A = 290-400 um npunumanu 3a 100 %;
Acpur PACCUMTHIBAIN KaK JUTMHY BOJIHBI, IPH KOTOPOH
naHHas miomans gocturaet 90 %.

Coomnowenue Y®D-A/YD-b paccunThIBaIHN IO
[8, 9]

YO — A _ Jspgun Abs()az

Yo -b

S50 ™ Abs(A)dA’
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Ananus pEe3yJILTATOB UCCIIE0BAHUS Bua CrHeKTpoB MOIIOIIEHHUs yibTpaduonera

HpOI/IBBOJII/IJII/I C IIOMOULIBKO HpOFpaMMHOl"O npo,uyKTa
MicrosoftExcel.

Pe3ynbTarsl 1 UX 00cy:KaeHHe

Komnosunun c HETOKCHYHBIMHU
KOHIIGHTPALUSIMH IKCTPAKTOB JIMIIAWHUKOB U 15 %
COZiep’KaHWeM KacTOpOBOTO Macia B XOpPOIIO
norJioniaiay yisTpaduoner B quanasone 290 — 320 Hm
(Y®-b) u ropazno ciabee B quamazone 320 — 400 am
(Y®-A) — pucyHok.

COOTBETCTBYET BEJIMYMHAM BBOJUMBIX HETOKCHYHBIX
JUIL  KJIETOK KOXM  4elOBeKa KOHIEHTpalui
SKCTPAKTOB JHIIaHUKOB. KoMmosunuu ¢ yuactuem
METAaHOJIBHBIX 3KCTPAKTOB JHIIAHHUKOB THIIOTMMHUH
B3IyTOH M paMaJHMHBl IBUIBLIEBATON; OCH30JIBHBIX
SKCTPAKTOB JIMIIANHUKOB HBEpHUHM CIHUBOBOH W
KIAQIOHWUM JIECHOM B  HaWOOJBIIEH  CTEIEHH
MOTJIONIANM  YNbTpadHOIeTOBOH H3MydeHue. Bce
OCTallbHbIC SKCTPAKTHI, BBEJICHHBIC B KOMIIO3HIINH B
HETOKCUYHBIX KOJIUYECTBA, MPOSBIIAIN PAKTUYECKH
OJIMHAKOBBIE ONTUYECKHUE CBOWCTBA.
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Puc.1. CnekTpbl NOraomenusi KOMIO3HIMIA U3 IKCTPAKTOB JIMINAHHUKOB U 15 % pacTBopa KacTopoBoro

MacJja.
Ha pucyHke HCIOJB30BaHBI  CICAYIOLIME - 9TaHOJ — B COCTaBE KOMIIO3UIINU BXOIMIM: 95
0003HAYCHHUS: %-HbI 3TaHOJI, STaHOJIBHBIN SKCTPaKT
I
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COOTBeTCTByIOH.[eFO BHUIA JIMIIAHUKA U KacTOpOBOC - 3TWJIaneTrart — B COCTaBE KOMITIO3UITUU

MacJIo;

- METaHOJ — B COCTaBE€ KOMIIO3MLIMHU BXOIMIIU:
95  %-HbIf 9TAaHOJN, METAHOJBHBIH  3KCTPAKT
COOTBETCTBYIOIIETO BHUJA JMIIAHUKAa U KacTOPOBOE
MacJo;

- alleTOH — B COCTaBE KOMIIO3UIIMH BXOJUIU: 95
%0-HBIi 3TaHOJI, aIl€TOHOBBIH 9KCTPaKT
COOTBETCTBYIOIIETO BUJA JMIIAIHUKA U KaCTOPOBOE
MacJio;

- OEH30Il — B cOCTaBE KOMIIO3UIIH BXOIIH: 95
%-HbIit 3TaHOJI, OEH30JIbHBII 3KCTPAKT
COOTBETCTBYIOILIETO BUJA JIMIIAHHUKA U KaCTOPOBOE
MacJo;

BXomuin: 95 %-HBI 3TAaHOJ, ATWIALCTATHBIN
SKCTPAKT COOTBETCTBYIOUIETO BHJA JHIIAWHUKA H
KacTopoBO€ MacJo;

- xJa0poopM — B COCTaBE KOMIIO3UIHH
Bxoamnu: 95  %-Hplii  9TaHON, XJIOPOGOPMHBII
9KCTPAKT COOTBETCTBYIOLIETO BHJA JIMIIAWHUKA W
KacTOpPOBOE MAacIIo.

Pe3ynbraTel OLEHKM OCHOBHBIX HapaMETPOB
(hOTO3aIMNUTHOCTH  CO3JAHHBIX  KOMITO3MLUH W3
CHHPTOBBIX PACTBOPOB 3KCTPAKTOB JUIIANHUKOB | 15
% KacTOpPOBOTO Macia B CPAaBHEHUH C aHAJIOTHIHBIMHU
pacTBOpaMu, HE COJAEpP KALMMH KacTOPOBOIO0 Macia,
TIPUBEJICHEI B TaOJIHIIE.

Tao6..1. @oTo3aIMTHBIE CBOWCTBA KOMIIO3HM LM IKCTPAKTOB JUIIAWHUKOB B KacTopoBOIro Mac.a.

Bun numiaiinnka Bun skctpakra SPF Aacpur VD-A/YD-b
9TaHOJIbHBIN 16,1+ 2,12 340+ 5,4 0,34 + 0,061
2,1+4+0,31 354+ 38 0,69 + 0,029
METaHOJIbHBIN 27,9 £ 3,41 352+ 6,2 0,45+ 0,078
18,4+ 1,05 362 +5,4 0,72 4+ 0,026
AI[eTOHOBBIH 17,1+ 2,93 341+ 4,6 0,34 + 0,065
2,940,25 349+ 28 0,61+ 0,035
H.physodes GCH3ONbHEL 17,5 + 3,62 344 + 5,9 0,38 + 0,088
3,6 +0,43 359 +4,7 0,84+ 0,039
3TUJIALICTaTHBIN 17,6 + 4,23 342+5,1 0,36 + 0,064
4240,19 351+39 0,59 + 0,027
XJIOPO(QOPMHBIIH 17,7 + 4,52 343 + 4,7 0,37 £ 0,068
45+ 0,22 347 + 4,1 0,62 + 0,053
STaHOJIBHBIH 22,7+ 5,41 347 £ 6,0 0,37 + 0,051
104+ 1,12 360 + 4,7 0,49 + 0,039
METaHOJLHBII 25,3+ 4,83 350+ 6,6 0,39 + 0,052
19,8 + 2,42 366 +5,4 0,52 + 0,034
allCTOHOBBIM 18,1+ 2,14 339 + 3,8 0,32+ 0,022
E.prunastri _ 514018 338 £3,5 0,31+0,018
OEH30ILHEII 282+5,4 348 + 5,7 0,41 + 0,052
254+ 3,48 357 +4,6 0,49 + 0,025
STHIIAIICTATHBIH 21,4+ 1,93 340 + 4,5 0,32+ 0,033
11,94+ 1,23 345+49 0,34+ 0,021
XJI0pOoPOPMHEII 23,5+6,11 337 £34 0,32 £ 0,037
16,14+ 1,95 334438 0,32+ 0,015
ATaHOJbHBIN 35,2+ 7,32 362+ 6,1 0,56 + 0,049
33,7 + 4,36 361+5,4 0,51 + 0,028
METaHOIbHBIH 40,4 + 3,12 377 + 3,7 1,08 + 0,116
38,3+ 4,38 377 + 4,3 1,05+ 0,109
alleTOHOBEIN 36,3+ 5,51 334+3,2 0,34 + 0,028
. 36,8+ 3,74 332+29 0,27 £ 0,015
R-pollinaria GEH30NbHBII 36,117,222 344 + 4,8 0,44 + 0,032
34,14+442 348 + 4,2 0,35+ 0,017
STHJIALETATHBIN 36,2 + 8,01 342+ 44 0,46 + 0,071
354 + 3,65 344+ 39 0,54 + 0,029
XI0PODOPMEDIH 35,5 + 6,42 338+ 3,9 0,39 £ 0,069
34,3+ 3,49 339442 0,45+ 0,021
[ ]
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3TaHOJIbHBIN 16,8 + 2,73 342 + 6,6 0,35+ 0,043
2,7+ 0,29 366+5,1 0,72+ 0,054
METAaHOJIbHBIH 19,1 + 2,44 349+ 7,0 0,41+ 0,031
7,4+ 0,86 350+ 4,6 0,76 + 0,039
alleTOHOBBIHN 16,1 + 1,36 340+ 6,2 0,33+ 0,025
C.arbuscula 1,3+ 0,11 342+5,5 0,65+ 0,033
' OEH30JIbHBIN 26,4+ 2,24 359+6,9 0,53+ 0,042
22,2+ 2,63 359+6,1 0,82 + 0,056
STUJIALIETATHBIA 17,7 + 1,59 348+ 7,1 0,39+ 0,019
45+ 1,18 349 + 6,7 0,89 + 0,068
XJIOPO(OPMHBIH 18,5 + 3,26 348 + 4,2 0,41+ 0,026
6,2 + 1,92 351 +35 0,75 + 0,059
B YUCIIUTCIIC — IIOKA3aTCIIn ¢)0T03aHH/ITLI, HpI/IcyHH/Ie KOMIIO3UIIUAM U3 3KCTpaKTOB HHIHaﬁHHKOB n 15 % KaCTOpOBOrO
Maclia; B 3HAMEHaTelIe — MOKa3aTeNy (hOTO3AIIKUTHI, IPUCYIIHE PACTBOPAM SKCTPAKTOB JTHINAHHIKOB 6€3 KaCTOPOBOTO
Macra.

Bemnmuunaer  SPF  co3maHHBIX — KOMITO3HUIIAM
COOTBETCTBYIOT YPOBHSIM BBICOKOI M OUEHB BBICOKOH
(orozammTel. Takux nokasaresnel yAanock T0OUThCS
myTeM BBedeHHS 15 % KacTopoBOro macia B HX
cocraB — Benuuunbsl SPF Bo3pocnu B 3,6 — 12,4 pasa
pacTBOPOB AKCTPAaKTOB JIMINAHHUKOB C HHU3KUM
YpOBHEM (POTO3AIIHTHI.

BenuuuHbl  KpUTHYECKOW  JUIMHBI ~ BOJIHBI
CO3JTaHHBIX KOMITO3HLIMH COOTBETCTBYIOT OLICHKE «2)
no wkaine dddekruBHoctH. Kommosunms ¢
aIleTOHOBBIM OKCTPAaKTOM JIMIIAHHUKA paMaJiHbI
MBUIBLIEBATOH COOTBETCTBYET 3(PQPEeKTUBHOCTH «1»;
KOMIIO3UIIMK ~ C  METAaHOJBHBIM  JKCTPAaKTOM
JMUIIAfiHUKA TUINOTMMHUHU B3QYTOH, 3TaHOJIbHBIM
9KCTPAKTOM JIMIIAHUKA paMaJIMHbI IbUIBLEBATON U
OEH30JbHBIM JKCTPAKTOM JIMIIAHHUKA KJIQJOHUH
JIecHOi — oneHke «3». KoMmo3uims ¢ MeTaHOIbHBIM
9KCTPAKTOM JIMIIAWHHUKA paMaJKMHbl TbUIbLIEBATOMN
MoxeT ObITh npu3HaHa ¢oro3zammuTHOo (SPF =
40,4+3,1; Aipur = 377+£3,7). Crienyer OTMETUTH, UTO
BBEJICHHE B PACTBOPBI HIKCTPAKTOB JIMIIAHHUKOB 15 %
KacTOPOBOTO Maciia MOHMKAET BETUUNHY MTOKa3aTens
Axpur- JJaHHBIH TTOKa3aTeNb yMeHbIIANCS HA 5 — 15 HM
JUIs pacTBOpOB SKCTPAKTOB JUIIAaHHUKOB
TUTIOTHMHUY B3IyTOH M SBEpPHUH CIMBOBOI; Ha 10 —
24 HM I8 PacTBOPOB OSKCTPAKTOB JIMIIAHHHUKA
KJIaJIOHUU JIECHOM.

upora 3ammrtHBIX cBoiicTB (YP-A/YD-B)
CO3/IaHHBIX KOMIIO3UIMH COOTBETCTBYET KPUTEPHSIM
«CpEIHUE» M «XOPOIINE», TOrJa KaK KOMITO3HIUS C
METAHOJIBHBIM JKCTPAKTOM JIMINAHHUKA PaMaIHHBI
IBUTBLIEBATON COOTBETCTBYET KPHUTEPHIO
«MmakcuMmanbHbie». Bmegenune 15 % kacropoBoro
Macia B HMX COCTaB CHOCOOCTBOBANO CHHIKECHHIO
JTAaHHOTO TIOKa3aTelisi — B OOJBITMHCTBE KOMITO3HUIMH

LIMpOoTa  3alIUTHBIX  CBOWCTB M3  KaTeropuii
«MaKCHMaJIbHBIE», M «IPEBOCXOJHBIC» IIEpeIlia B
«XOPOILHUE» U KCPETHHE.

Kommo3unmm #3 HETOKCHYHBIX KOJIMYECTB
9KCTPAKTOB JIMIIAWHUKA PaMaJMHBl MBUIbIIEBATON U
15 % xacTopoBOro Macmia o cBOMM (pOTO3alIUTHBIM
CBOHCTBaM TNPAKTHYECKH HE OTIMYAINCh OT
PacTBOPOB TeX K€ KOJIIMUECTB IKCTPAKTOB B ATAHOJIE
6e3 ygacTust KacTOpoBOro mMacina. JIpyruMu cioBamu,
BBeneHue 15 % KacTopoBOro Macia B KOMITO3UIUH C
HETOKCHYHBIMU TSI KEPATUHOLMUTOB KOJINYECTBAMH
9KCTPAKTOB JIMIIAWHUKA paMaMHbI IbLIBLEBATON HE
M3MEHSJI0 UX (DOTO3AIINUTHBIX CBOMCTB.

3akii0ueHue

OuenuBanu (oTo3amUTHRIE CBOWiCTBa
KOMITIO3ULIUH, COAEPKAIIUX IKCTPAKThI JINIIAHHUKOB
Hypogymnia physodes, Evernia prunastri, Ramalina
pollinaria u Cladonia arbuscula, 95 % ortanon u
KacTOpoBOoe Macjo B KommdectBe 15 % oOpema.
IToka3aHO, YTO KOMITO3UIIMH XOPOIIO MOTIIOMIATH
yipTpaduoneroBoe usnydenne npu A = 290 — 320 um,
cmadbo mpu A = 320 — 400 M. Komnosumum c
y4acTHEeM METaHOJIBHBIX 3KCTPAKTOB JIMIIAHUKOB
TUTIOTHMHUHM B3IyTOM M paMaJHWHBI TBUIBLIEBATOM;
OEH30JIbHBIX OJKCTPAKTOB JIMIIAHHUKOB 3BEPHUH
CIIMBOBOW ¥ KJAJOHHHM JIGCHOH B HaWOONbBIICH
CTETICHH TOTJIOANY YIBTPadHOICTOBON H3TyUICHNUE.
Beeaenus 15 9% kactopoBoro macia B COCTaB
Kommo3umuii B 3,6 — 12,4 pa3a NOBBIIANO BEIHIHHY
SPF; Ha 5 — 24 HM NOHWXAaIO BEIHYUHY Awpur,
CHOCOOCTBOBAIO YMEHBIICHUIO IMUPOTHI 3aIIUTHBIX
CBOMCTB.
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