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uchuusSuuLh CLKULNR® APLNRUGPPL

[Ftdwjh wpnhwlwunieyniup: Hnwpnyubpp wwpptip Ywnnigywdp niubkgnn
phdhwlwu uynietinh wpdtipwdnp wnpynip Gu, npnup wwjdwuwynpnu Gu optigop
wénn hGwmwppppniginiup pnwwlwtu hnwipbiph W pnuwlwt ywwnpwunndjubph
uywwndwdp: dbpohutubphu wbuwlwpwp Yonh dbdwgnuip nbintiph punhwunip
wujwuwguwuyn b dhwdwdwuwl upwug npwlh swihnpnohsubiph fuunwgnuip
phwnpnW Bu unwunwpunwynpdwu b epindnipjw unp dninbignudubp® iuwnpb,
hwjwmuwpbpp U unbindtp  pnwwlwt  Swgdwu  unp  wpryniiwybin
ninwwwuwpwuwnnwyubip (Kalyniukova A. et al., 2021, Muyumba N.W. et al., 2021):
dwidwuwlwyhg ybpndwlywu dbpnnubph Yhpwnnwp, npu wpryniswybnnpbu
punipwgpnud £ pnwuwlwt  wywwpwuwnyubph b pnwwwhnupbph phdhwlwt
Ywqdp, wwihu dwpybpubph, YEluwwlwhy pwnunpwunyebph pwuwywywu
Jtpndnipniuubpp, d6s dwpwnwhpwdbp £ ghnuwlwuubph hwdwp:  Nwanh,
pnwwhnwipbph YEuuwpwuwlwt wynhynipjwi b wwpquutiu pniuwlw nbntiph
wpuwnpnigjwu b npwyp huydwu hwdwp Yuplunp pw £ unwunwpuwgnuip
(Umamaheswari D., Muthuraja R. et al., 2021): Gnpdpupwgp plunwi £ U<Y-h L
Gdpnywlwl nhpbynhdutiph Ynndhg wnwownpywsd ntinwpnyubph dawldwd,
depbipdwu, uwnwunwpunwynpdwu ninkgnygutiphg, npnup  Jbpwpbpnd  Gu
pnwwlwu dwqdwu hnupbph UL npwug wwwpwuwnnyubiph wuywnwugniejwu,
npwyh huydwu b Yupniu wbuuninghwywu gnpdptpwgh wwwhnydwup (WHO
2006; 2011): Wuop Ybuuwpwunpbu wywnhy upnyebph hnwpwiht wnpynipubiph
hwjpwjpdwu wnwugpnu npwgpwy U Jwph wénn pnwwwnbiuwyubpp, npnug
hwunbiw hGwnwppppnieinitup  pwgwwpynd £ upwug quugwdwiht wédwu
wpbiwutpny W qqwuih  hnupwiht - wwowpubipnd, npnug  hwdwynndwuh
nwunwiuwuhpnigniup [nLn9 Uwluwnnjwiubp Ywpnn E uwnbindbi|
pdoyunbnugnpdwywu puwgquywnnid npwug wpryniwwybn Yhpwndwu hwdwp
(Mehmet Z., Kogak B.Y., 2022, Amalich S. et al., 2024): Uju wbuwulyjniuhg
dhwugqwdwju  npwgpwy  Gu Ynywuwtu  nwpwdwopowuht  punnpny,
dwutwynpuwwbu, <wjwuwnwuh $npwynd wénn  npwjunwdwntipp  (Cotinus
coggigria Scop.), npnug $wpdwyngunuinhly nwnwtwuppnipiniup Yupnn £ hubk
htnwulwpwiht'  wbnuwlwu  hndph unwgdwu U wwwpwuwnyubph
wpunwnpniejwl tnbuwlytitnhg:

<hdp punnuubing ybpnhhgyw) fuunhpubipp, huswbu twb wyu pnwwwnbuwlyp
pwywpwp  hnWpwjht - wwowpubiph  wnlwnigniup  hwupwwbnnyeniunid,
hpwlwuwgyb) b Cwjwuwnwuntd wénn npwfunwdwnbph hwdwhp $wpdwyngunu-
why L YEuuwpwuwywu wlywhynypjut nwnwtwuppnwp, npp swhwquug
Ywplnpynuw £ pnwuwhnuiph unwunwpunwynpdwu gnpdpupwgh hpwlwuwgdwu
L hwpbuwywu nbnwpuwnpniewu ninpuind wju pnwwwhnwph Yhpwndw
htinwulwpubpu wwwhnybnt mbuwuyniupg:

Chnwgnunipju btywwwyp b junhpubpp: Ugjuwwnwuph tywunwlu £
Cwjwunwuh $npwih npwiunmwdwnbphg (Cotinus coggygria Scop.) dpbpywd
hnuiptiph  (mbplubph,  Gppwwuwpn  gnnnibubph)  phninphdpwywu L
Ytuuwpwuwlywu  wywhynypjwu  hwdwhp  nwnWuwuhpndp b Yhpwndwu
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huwpwynpnipniuutiph ghnwlwu hhduwynpnup:

Lywwnwlu hpwgnpdtint hwdwp wnwownpyti bu htiunlyw| juunhputpp*

e Npnotip <wjwuwwuh wwppbp  puwyhdwjwlwu  wwjdwuubpnd — wénn,
npwiunmwdwnbphg hwjwpywsd hnwipbiph (nbplubph, Gphunwuwpn gnnniu-
ubiph) dLwpwuwwuwnndhwywu hwnwuhoubpp, Yuwnwnpb] hwdbdwnwywu
Jtpndnipiniup W pwgwhwjnb) hhduwwt wuwwnndhwlwt  wwppbpwyhs
wnwuduwhwwnyniejniuubpp:

o Dhunnphdhwlwt ybpindnipjwu opowuwyutipnid htinnwgnunt Yeuuwpwunpbu
wywhy yniptiph (GRbpwihu jnintiph, $bunjwjhl, wnh$bunjwiht ujniptiph,
$wjwunhnubiph) pwnwnpnueniup, puwyhdwjwlwu wwjdwuubph W pnyup
ptuninghwyw (dpusdwnynuy, dwnynid, wwnnwywintd)
wnwuduwhwwyneniuubiph - ubipgnpdnieniup YEUuwwlnhy — unyebiph
Ynunwydwu nhuwdhYuwh ynw:

e Ultgwwb] W hnupnd unyuwlwuwgub) pbunjwihu punyph YEluwwlyunhy
ujnebin (wppnunht), dowlyb) wnbuuninghwlwt wugwndwu Ywfuwnpuiubp W
hnuiph unwunwpuwynpdwt unp dninbgnuiubn:

¢ Nuwnuitwuppb) nmwppbp puwyhdwjwywu gninhubiphg hwjwpywsd hnuwpbiph
hwupwjht Ywqdp, dwup dbnwnubpny U nwnhnunyhnubipnd  wnununyw-
onipyntup U quwhwwnt) EYyninghwywt wugunwugnigyntup:

e Npngb| hnwiptiphg wuswwnywd uyhpwwiht hwunyubiph hwlwnwnhYwjwhtu
wlywhynipniup W hpduwynpbp Yhpwndwu htwpwynpnigyniuubpp pdoyniejwt
ubio:

Ghunwlwt unpnypp: Ghunwlwu unpnyep Yujwund £ <wjwunwuh wnwppbip
Eyn-wotuwphwgpwlwu gnunhubphg dpbpqwd npwiunwdwnbph  hnwpwjhu
ubpnudh, hwdwywpgwé L pwquwynndwup dwpdwynqunuinhy
nunwiuwuppnigywu bW hinnphdhwywt ypndhih thnfjuljwwwygyws Yybpindnipjwuu
dtig: Unwoht wuqwd wnpdb| b npwfunwdwnbph dwpdwyngununhly hwdwihp
quwhwuwnwlwup, npp hhduwpwp Upwuwynipjntu niup hnwiph
ptdnunwpunundpwiwt  nuuwlwpgdwu UL unwunwpuownpdwt  hwdwp'
tywwnwlwninnwd  npw  hGnwulwpwjhu Yhpwndwup  dwdwuwlwyhg
pdoynipjwt dbg U wpryntuwpbipnigjwu dh wpp ninpunubpnid:

Wlwwwuph  ghunwgnpstwluwu  wywbwlnyeyniup:  Stuwlwunpbu
quwhwwndb) b <wjwuwnwuh $npwih npwjunwséwntiphg dpbpdwd hnwpbiph
nunwuwuhpywénigjwu b unwunwpunwynpdwu wpnh Yupgquyhéwyp: Pnwiw-
hnwipbph hwdwp hwunwndwsd duwpwuwwuwnndhwywu hwnlwuphoubpp unp
wnjwutp Bu b Ywpnn Gu ubpwngb)] nbnwpnwwywu hnwpbph dwupwwwwn-
pwuwnniyubph nwnWtwwu  winpwuubpnud: djwjwunhnubph L opuhnwpsuw-
ppeniubph  wwpniiwynejwu  wbuwuyniupg'  pdoynpjwt dby  Yhpwnwlwu
Upwuwynipnit Ywpnn U niubuw) pnyuph yunwwpdwu opowuh inbplubpp:
Twjunmwdwnh nbplubph hwdwp dowywd opupnupsuwpeniubph hwupwagnt-
dwpph  pwlwlwlywu npnpdwlt  wwpqugnytu  dbpnnp,  punn  wppnunhup
unwunwpunwynpnup Ywpnn 5u hwunhuwuw| jwywgnyu dwpytipp Anacardiaceae
punwupph pnwwhnuwptipp unyuwlywuwgubint bW npwlyp huybine hwdwp, huswtiu
uwl ubpwnyb) «Folia Coggygriae» dwpdwlynwbtiwlwu hnnywsdh uwfuwgdnud:
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Snpduwlwlt Yhpwndwl wnbuwuyniuhg' npwbu wwuhuph hnwdpwihtu wnppne,
hGunwppppnipintu Ywpnn Gu - ubpluywgul) “Hhihowuh  funtwy  Yihdwjwlwu
wwjdwuubphg Jdpbpwd wbplubpp:  Swppbp  Yhdwjwywt  wwydwuubphg
hwyjwpywd nbpuubpp, npwbtu YEuuwwlyunhy dnunnbpwbuubph b ubulyhwnbp-
wtuubph (wnybiqnuh, ghu-ghutipninuh, Yniptiptith) wnpjnip, upnn Gu Yhpwndt
ns dhwyu pdoynipywt dbg, wyl' wpryniuwpbpnigjwu wwppbp ninpunubpnud (npwbu
pnipwytitn  dhong, huswbu Uwl  puwlywu wbuwnhghnubiph, nbwbtuwmubph
wpunwnpnijw dbg):

Unbuwjununipjut  twitwlwu  thnpdwpuunipyniu:  Unbuwiununipjut
hhduwywu npnyputpp gtiynigyb b putwpyyb) Gu «19th Congress of the european
section of the international society of toxinology» Uhowqquijht Ynugntiunid (Gpluw,
2018), Cwywuwnwuh 5-pn dhowqquihu pdoywlwu hwdwgnuiwpnul «Lwjwunwl -
uthjntnp - Upgwfu dhwénynid h thwnu wnnngntgjw» (Gplwt, 2019), «International
Conference on Pharmacognosy. Pharmacon» (Paris, 2022) dhowqgujhu
ghunwdnnnynud b 5ML dwpdwghwih  huunhnnunh  ghnwlwu  funphpnh
Uhuwnbipnud (2021-2025ppR):

Cpwwwpwlnudubip: Unbuwfununipjwu hhduwnpnypubpt wpunwgnyws bu
<< PYSY-h Ynndhg uwhdwudwd wwhwugubpht pwdwpwpnn 6 ghwnwlwu
hpwwwpwynwubpnd (3 hnnws, 3 phghu), win pYnd’ 2-p dhowqquihtu
gpwfunuynn wduwgnbpnu (1 hnndwé Scopus, 1 phghu' WOS sunbdwpwuwjhu
ghunwlwu wduwgpbipnid) b gynunh wpnnuwgpnud (Ne848 Y):

Uwnbuwjununipjut junnigwépp: Upfuwwnwupp swpwnpgws k123 tnwywghp
bonid L pwnwugwd L ubpwénieyniuhg, gpwlwunyejwu - wluwpyhg,
hGunwgnunigywu Unyehg W dbennubiphg, hbGwwgnuinygjwu  wpryniupubiphg,
Ggpwlwgnipniuutiphg, gnpduwlwu  wnwowpynieniuutiphg, 110 ghnwlwu
wnpnipubphg  pwnugwé  gpwlwunypuu  gwubhg L hwybywdubphg:
Uwnbuwununipjwu dbg ubipwnywsd k23 wnnwuwy, 48 uljwn:

<ESURNSNRG3UL L3NkfEL 64U UbNILENL

Lbwnwgnunnipjwt - unyebip Bu dwnwjkp  2016-2017ppE.  hniuhu-hnyhuhu
Cwjwunwih bwluwbnuwihu opowubphg’ Swynih dwpghg (HYhihowuhg nbwh
holwu wwunn' dndh Jwlywpnwyhg (5.d.) 1100-1300d pwpdpnipjwu  Ypw),
Ywwwuhg (6.4. 800-910d) L bGpluwuhg (d.d. 850-1100d) Swnydwu thninwd
hwjwpJwsd' wbplubpp L Gphwnwuwpn §ninbipp  (gnnniuubp):  Ubpdwu
gnpdpupwgp Ywqdwytipwyty £ U<Y-h GACP (good agricultural and collection
practices for medicinal plants) dhowqquwjht swihnpnohsubiph hwdwédwiu [WHO
GACP 2003]: <wywpywsd udnubpp hbppwphqugyt) b gpwugyty Gu << FUU
Pnwwpwunipjw huunhununh wwhngnu' hwdwwwunwuluwuwpwp' ERE 193405
(Swyntp), ERE 200604 (4wwwu), ERE 200605 (Gplwu) Ywpgquihu hwdwnpubpny
(uy.1): <bnwgnuinigywu udnubp Gu dwnwjb| onwsnp pnwwhnwipbipp, npwughg
unwgywsd bebipwjinintpp LW uwhprwihtu  ndwdqqudpubipp:  Yppwndly Gu
wwpwupwghwnwlwu, $hunphdhwlwu, $hghlwphdhwlwt  hGnwgnnniejwu
dbpnnubip:



w) Swynwy, p) Gpliwu, g) Ywwwu:

Uptinqwsd hnwiptipp Gupwpyyti 5u wwpwupwghwwlwu ybpindnyejwu, nph
hwdwéwju  ppwywuwgyty £ dwupwwywwpwunnyubph  wuwnndhwlwu
wmwppbipwyhs hwnwuhubiph nhunwpynud (0PC.1.5.3.0003.15) b npwyh pywjhu
gnigwuhgubiph  npnonud:  Shwinphdhwlwu  Jbpndnypjwu opgwiiwynid
hpwlwuwgyty b pniuwhnipbiphg Gpbpwininbph wugwwnd' Shugpnipgh opwihu
gnnp2hubipny enpdwt dGennny [OPC 1.5.3.0010.15, T'd Pd 13-0e usa., 2015]:
Shghywphdhwlwu htinwgnunigjwu  oppwuwlyubpnud  Ywwwnpdls,  k
$bunjwppeniubph hwupwgnwph (pun upbwppeyh' =327 ud) L jwywunhnubiph
hwupwgnwwph (puin dhphgbwnhup' A=451 ud) npnanud’ uwybupwnuwswihwlwu
dipnnny  (AHgpeesa B.HO., 2019]: bpbpwnintph  npulwpwuwlwlwu
hGunwgnuinigniut - hpwlwuwgyty £ ququiht ppndwwnwgpnn dwuu-
uybyunpwswihwlwu (L-UU) dbennny: Gebpwjninbpnd  ujnyebiph
unyuwlwiwgdwu twwwnwyny npnayby Bu wwhdwlu hwpwpbpwlwu gnighsubipp'
RRIx-relative retention index (4njwsh gnighs): <wpdwpyu hpwlwuwgyb) b dwu Hy
“nih pwuwdlh hwdwdwju [Truei YH et al., 1992]: Ldnwubpnd wdhuwpeniubph
Yuwqdh npwlwlwu b pwuwywywu hnmwgnnnieniut hpwlwuwgyti £ «Shimadzu
Nexeria X2» wdhuwpplwht wuwhquwunph Yhpwndwdp' twiwwonwpwlwhu
nbphwwnhqugiwu bnwuwyny: <Gnwgnunigjwu nyjwiubpp wpdwuwagpyt Gu
ppndwwnwgph wbupny b dowyyb Gu «LabSolution» dpwgpwiht wwwhnydwu
dhongny (U. Swuwnnipjuu 2021): “Gtwpwnwepeyh, nnunhuh, ynunbtnhuh hwdwp
Yhpwnyty £ PULL dbpnnp: SYjwiubpp dowlyt] Bu hwdwlwpgswihu dpwgph
dhongny' oquw-gnpdtin Empower 2 dpwgpwjht wwppbpwyp: Pnwwhnidptiph
udnubipnud  hwupwiht wwppbph npnonwdp b wbjuungbt wnunnywéniejwu
guwhwwnuwu hpwywuwgyt| £ Edhupnu-uybyupwswihwywu dbpnnny (Agilent
5800 VDV ICP-OES, USA) (BybeHunkosa B.H. u ap., 2006): Mtwnhnuntyhnutiph
npnanuit hpwlwuwgyb) b uybyunpwswihwlwu dbpnnny (Fe PP 13-oe usga., 2015):
Lwlwopuhnwuwmwiht wywhynipniup npnyt b uybyunpwinuwswihwywu dben-
nny, nph hhdpnid pulwsé & puwlwu hwlwopuhnwuwh thnfuwgnbgnipniup Yujniu
ppndngbit nwnhlywih' Y$ML (2,2-nhdtup-1-whyphihhnpuwghy, C18HiNs06) htiin
(Ananukan B.B. u pgp., 2007, MrauakaHaH B.A. u gp., 2009): <bunwgnwnipjwuu
wpryntupubipp dowyyb) Gu MS «Excel 2010», «SPSS» ® for Windows dpwagpwjhu
thwpbiph hwdwdaw)u:



<ESURNSNhE3UL UMM3nNrLLeLLNre

Twjunwdwnh wbkplubph b §nuntph  wuwwmndhwywiu-nwppbpuyhy
hwwnwuhzubpp: <wjwuwnwuh tnwppbip oppwtutiphg (“thihowu, Gpluw, “Ywww)
dpbpqwé  pnwwhnuwipbph wuwwnndhwlwu  wwppbpwyhs  hwnfwuhoubiph
oplijrhy  quwhwwwlwup  unwuwint  tywwwyndy  hpwlwuwgdl  k
npwfutnwdwnbph wbkpbubph W gnnnwiutiph dwupwnhunwywihu gbpindngeyniup:
Lhnwgnunipjwt wpryniupnud pugwhwyngtp Gu pnwwhnuwipbiph - dLwpwuw-
wuwwnndhwlwu hwinwuhgubpp b hwuwnwnyb) b puwyhdwjwlywu wwydwuubph
Upwuwlwih  wgnbgnigniup  pnyuph hpnwjwdwpwtwlwu  wnwuduwhwun-
Ynipeyniuubph Jpw: Uuwbu' Ywwwuhg dpbpdwd hnwdpbph  dwupwwwwnpwu-
wniyubphu punpn2 thu hwpe twhnbpdhup, pbeUL quwpnit poowwwmnbipny
pwqdwulyniuwdl pohoubipp, jwy wpwnwhwjnywsd Gebpwninwiht dwghYubnp,
Julywlwdl gndwhu dwghbubpp® dhwpghg nunhyny L pwqdwpghy gifuhyny:
“Hhihowuh nbwpnu jwy wpunwhwjnjwsd Ehu gindwihtu gnipquudwu dwghYubpp,
nwuhnubph uwwbh Ynwnwynwdubpp' b wwppbpngnia djnw pnwwhndpbph,
Gpuwup nbwpnd' wwpg, upwynuwsl, pbp dwghlubpp, Yuighnwh opuwjwnp
pninkinubinp’ npniqubinp, wuhwppe, gnputunijwynp fwhntpdhup, pwywywtht jwy
wpnwhwjnjwd onwywdl, wwpnipwdl wunpubpp: Updwuwgpjwd duwpwuw-
wuwwndhwlwu npuunpnuiutipp dJhwigwuwl thwuwnd Gu pnyuh wynihdnpdhquh
dwupu, npp  wuwwndhwlwu wwppbpwyhs  hunpyuwmnp  Ywpnn £ hubg
wnunnpwghubiph punwupph pnwwhndpbiph twjutwlwu unwunwpunwynpdwu
hwdwn:

Gptpwiht jninh npujuwpwitwluwluyu  Juqdp:  dhinnulyphupuquiht
gnpdpupwgh wbuwuyniuhg pwjwlwuht npwgpwy bhu  hbnwgnuniyejwu
wpryntupubipp, npnup unwgytight “thihowuhg, Gplwuhg b Ywwwuhg hwwpywd
hnuiptiphg  wupwwnjwd  Lpbpwnintph Guht  wwpnwynyeniwwubph L
pwnwnpwujnebnh hwdtdwwnwlwu ybpindnipju wpryniupnid:

1
% B Eptpuyminh tipp (%)
°| 0732 0.624
0.456
0.5 I
0
Ymwuwh Thihowt Bplwl

Qéwwyuinybp 1. Gplwunid, Hhihowunwd b Ywwwund wénn npwiutnwdwntiph wkiplubiphg
unwgyws tpbpwininh tipp (%):

Gebpwjninh Gpu wnwybjugnyuu Ep Ywwwuhg hwjwpywsd wnbplubpnud,
www' ujwqiwu ophtwswihnpjwdp, bplwuhg U “hihowuhg hwjwpwd
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nbplubpnu: - Unwgywd  gnigwuhpubiph  dholt  nhwngbght  htéwywagpnpbu
hwywuwnh  wwppbpnggniutp (P<0,05): YwwwunWd  wpdwlwgpywd
hwdbdwwnwpwp pwpdp gnigwuhoubipp (6. 1) dhwuowuwy Yupbh £ Jbepwgpt)
opowuh wplwnwpdwhu wwp L snp puwyhdwjwlwu wwjdwuubiphu, npnup
Fwlwunpbu wgnnud Gu pnyunwd Gebpwjnintph wnwowgdwu U Ynuwnwlydwu
nhuwdhyuwjh Ypw:

Yhihowuhg dpbpjwé wbpuubph Gebpwiht jninh npujwpwuwyulw
Yuqdp: Hhihowuhg dpbipqwd hnwph  Gebpwininh  $L-UU  dbipindnipjwuu
wpryniupubph  hwdwdwi'  hwynuwpbpqwsd  pwnunpwunebph  owppnu
gbpwlpntp Gu  dnunghYyhy dnunnbpwbutbpp U npwug  pRYwdUwhu
wdwuguiubpp (g5, 2), wyn EYnud’ nndptwun  pwuwlyubpnd'  dnunghYyhYy
dnuninbipwtu - wnuytignup  (25.49%), ghu-ghubipninup  (21.81%), ghu-dkupenup
(13.30%), a-wnbpwhubinp  (12.94%), Edywihwwnp (9.04%), L-4-nbpwhubnp
(8.20%) L wghyhy dnunnbipwbu huwinnip (3.77%): Nwgpwy k Gebpwninnu
wnubgnup (25.49%) nndhuwuwn wwpniwynygyniup, npp ubipluynwu jwjunpbu
Yhpwnynwd £ npwbu pnipwydbin dhong L gnigwpbpnd £ wpunwhwnduwd
hwlwdwupbwihu  whwpynieniu phuswbu  gpwd  npulw, wjiuwbu &' gpwd
pwgwuwlwu dwupbubph uywwndwdp [Amalich S. et al., 2024]: Uyu mbuwulyniuhg
Thihowunwd wénn npwiunwdwnbpp Ywpnn Gu hGnwppppnipiniu ubipywjwgub:

% W Area %
30 25.49
21.81

20 133 12.94
9.04 8.2
10 . 3.77 166 3.72
. an

Qéwmyuinlbp 2.Thihowuhg dpbindws hniiph bpbpwninh wwpnwwlnyggniup pun $L- UU
ybnindnipywt wpryntupubnh:
Llwwinwnnd® ubpywjwgyws bu unyuwlwiwgywsd nnihtwln punwnpwinyebpp:

Gplwuhg Jptpjws wmbplubpp Gebpwyninh npujwpwiwljuwlwu Yuqdp:
Gpluwuhg dpbpqwd hnudph Gpbpwninh &L-UU Jbipinwdnipjwt  wpryniupubiph
hwdwdwjt'  hwynuwpbpqwd  pwnunpwunebph  owppnd  gbpwlont;  Gu
utiuyyhwbpwtuutipp U npwug prywduwihu wowugjwiutnp (¢6.3), npnup Ywaqdb
Gu punhwunip pwnwnpwunyebph 55.55%-p: Npwgpwy Ep wnwtn pnipwytivnp
GRrGpwninh pwnwnpwiyniebinh® tphghyhly ubuydhnbpwbuutbn o-Yynipbipbu, B-
Yniptip L phghyihly - utuydhinbipytin  (+)-tuh-phghynutuyyhplijwunnbiuh
wnlwjnyp)niup:
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Géwwjuinlbip 3.6pbwuhg dpbindws hniiph bpbpwninh wwpniuwlnieiniup pun L- UU
Ybpnwdnipjwu wprynitupubiph:
LYwwnwnnd® ubplwjwgyws bu unyuwlwiwgywsd nnihtwin punwnpwunyebpp:

Lwjwnuwpbipdtight twb a -hnwnybu (2.68%) W o -Yuphndhibu (2.63%)
dnunghyihy ubuyyhwmbpwtiuubipp: Gpbpwyninnwd hwjwnuwptpytg  unp ubpunh
dnunghyihYy nhunbpwbuwhu uyhpwn inntuptingn) (6.87%) (uy. 2), npp inlhuh (Abies
Douglasii) jninwjhu futidh (Olea-Resinae) pwnwnpwuynieu k: Ybpohtu thwuwnid £
Gpuwuhg debpywd hnwph  Gebpwninhu  ninklgnn  fubdwihtu  unyebiph
wnlwynipywt  dwuhu, npp Jhwuowuwly Jyuynd £ dwnp' puwyhdwjwywu
gnpénuubtipny wwjdwuwynpjwsd wnwuduwhwwn-Yniejniuubiph dwuhu:

Lbhwnwgnunipjwu  wprynitupubipp gnyg bu wwihu, np wnipbipgng nhunbp-
wbuwhu uwhpwp, npp hwjnuwpbpdb) £ Pinus halepensis b P. Heldreichii
Gebpw)nintipnd, npwbu Ywpunpwgnytu hwlwdwupbwhtu  unye, Ywpnn k
wwjdwuwynpb] wnbpluubph Gebpwninh hwjwdwupbwihu hwwnyniygyniuubpp L
(hub] hEinwagqw nwnwtwuhpnieiniuutph ujniye:

Uwwwuhg Jpbpjws mbpluubph Gebpwninh npujwpwiwjuyuu Yuqdp:
Ywwwuhg dptpwd hnuiph Gebpwininh &L-UU dbpindnipjwt wpryniupubiph
hwdwdwju' wpnwdwsd unyebph swppnud unyuwlwuwgybg 12 punwnpwunge
win pYnwd' 41.7%-p ubulyypnbpwbuubp' a-Ynpbpbu, a-funhubu (+)-, (a-
Ynipbipbu, a -fuphndhibu, huly 58.3%-p' dnunnbipwbuubp b npwug Lupbpubp (9.
4): Npwgpwy &, np Gebipwjninnd nndhtwuwn pwuwyubpny hwjnuwpbpybg a-
Yniptiptiu (20.2% ) ubuyyhwbpwtup (uy. 3), npu punn ghwnwlwu wnpjnipubiph,
wpgbjwynd £ wnwouwihu ubpnuwihu pohoubipnid B-wdhinhnh Ynwwnwynwip L
Yuwpnn £ hGwnwppppnieniu ubipyujwgut Ughtjdtp hhjwunniejwu nbwpnid: Uju
wbuwuyniuhg, wwwquinwd  hGwnwppppnipinty Jwpnn Gu - ubipyujwgubp
Yuwwwunw wénn npwfutnwdwnbpp:

Wuwhuny, <wjwuwnwuh wwppbp ptwyhdwjwlwt  wywjdwuubpnd  wénn
odwntiphg hwjwpywd inbpbubiph tipbpwinintiph &L-UU Jbipindnipjut wprynitup-
ubpp hwunnd Bu, np puwlyhdwjwlywu gnpdnuubipp, wulwfu wnbuwlwihu
wwwnlwubihnyeiniuhg, dhwiowuwly wgnnud u YEuuwwlnhy unyebph npulw-
pwuwlwywu Yuqdh ypw:
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(mainie) Thunbergol mainkh) 14-Cyclopenta(1 Acyclopropai1 2lenzene, ocznydro.T-memt-3mefhylens 4{1metyenyy, 335432 350,30
Lwp 2. Gplwuh Gpbipwjninh Lwp 3. Ywwwup Gpbipwininh
udnynud wintupbipgnih $L-UU udnnd a-Ynipbiptuh L-UU

pnndwnwghpp: ppndwinwghpp:

Pwgh wyn, unyu wbuwlyp puwlyhdwjwlwu wwppbp gnnhwlwunypjwu
wwdwuubpnd wpdunpynd £ wu ud wju YEuuwwlnhy upnyeh gbipwlhn
wwpniuwynipjwdp.  huswbu ophuwl' “Hhihowuhg dpbpywd hnwph nbwpnu
gbipwyonbg (+)-wnybignup, bplwuhg Jebpywsd hnwph nbwpnid' gbpdwypbu D-u,
(huwnnp U nhnbpwbuwiht uyhpn' winlpbipgnip, Ywwwuhg Jebpdwd hnwiph
nbwpnd' a-Ynipbipbup LW inbpwhubu 4-on:

% W Ar..
25 20.2

20

QGoéwwwmnlybp 4. “Ywwwuhg dpbipywsé hnuwiph Gptipwninh wwpnwwynieniup
puwn S£- UU Jtipndnipjwiu wpryniuputiph:
Lhunpwnnid ubpyujwglws bu unyuwlywuwgywsd nndhtwun punwnpunyabpp:

Lnidbwdiqynn unyebpph, $jwjwunhnubph b $Gunjwpeniubph (opup-
nuwpsuwppniubp) hwupwgnidwpp pnyup Jhugdwnldw, Swnldwu b hbwn-
swnliwtu (Wwnwlhuwpwu) powuubpnd: <Ewnmwgnunnpjwt  wpryniupubipp,
npnup hwuwtnwwnybight pnyuph dhugdwnydwt, dwnldwu b ywnwlwpdwu thnyb-
pnuwd, gnyg wybtghtu, np pjwywunphnubph hwupwgnwiwpp (pun dhphgbnhuh)
thnipnfudnid b wédwu Yupgny' dhugdwnydwt thnynd' 0.19+0.027%, Swnydwu
thnynd' 0.294+0.023% L Sdwnynuwihg hbwn' 0.362+0.016%: Updwuwgpywsd
thwuwnp npwgpwy b wju wnnwng, np pnyup hGndwnydwu opowup inbplubph
hwdwp gpwugwd wpryntupp Ywpnn £ Swnwjb) Gwhitwlwt  unwunwp-
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nwynpdwu b jpwgnighs plidninwpunundhwlwu gnigwuhy b hbwnwppppnip)niu
ubpyuwywgub) dwywunphnubpp wwpniuwynipjwu inbuwulyniuhg:
Uunpwnwnuwiny pnyuh $tiuninghwwu wnwnppbip opowuttipnid tunjwpeniubnh
pwuwlwlwl wwpniuwynypguup' hwply § ugby, np wyu nbwpnut nhunygbg hnlyw
nhuwdhywu. pnyup Swnydwt thninw opuhnwpstwpeniubph pwuwyp tjwagnud £
(0.202+0.034%), www dwnynwhg hbwn Jedwund' hwuubind wnwybjugnyup
(0.294+0.023%) (98. 5): dbpohtuu YYwynwi E pnyuh ouwngbubtigh pupwgpnid
YGuuwpwunpbt  wywhy UnEbph  pwltwlwlwl  wywpniuwyniejw, uwld'
npwlwlywu Yuwqgdh thnthnfunyeniuubiph dwupt: Updwuwgpdwd gnigwuhgubiph
dhol nhinytig yptdwywgpnpbit hwyjwuwnh (P<0.001) wmwppbipnie)niu:

Wuwhuny, wpdwuwgpwd gnigwuhoubipp dhwigwuwy Yupbh £ Jbpwgpb)
pnyuh ouwngbutinhl wnwudtwhwwynigniuubpphy bW pnyup  Yuuwgnpdni-
ubiniypjwu Uk opuhnwpsuweeniubinh niubgwd upwuwynipjwup: LGnwgnunniejwu
pupwgpnd npwiunwdwnh wbplubph hwdwnp dowyyb) £ opuhnwpstwpeniutnh
hwupwgnwiwph pwuwywlwt npnadwt wwnpquagnyu dbenn pun upbwperyh, npp
Ywpnn £ hwonnnipjwdp ubipnpyb) hnwph unwunwpunwynpdwu gnpdpupwgnid:

%
1

$uduinpnutph

0 2 8 4 0‘392 hwbpugnidwpp
0 . 1 9 . . 4 nuwn vhphgkwnhbh

0.5 3 9 0.294
0255 0.202 %

+ —— 1Cl)]igu]upnpzhmla]am.

0 huﬂlpmqnufmpn

Uhly suinlnudp(%) Ounymd (%) Ownlnuihg hkwnn(%) B upduppd:

QGéwwwinlbp 5. djwywunpnubiph b pbunjwpreniubph hwupwgndwnp (%):

Uhwugwdwju npwgpuwy kp indwdqynn ujnyebinh pwuwywyw thnihnfunyejwu
nhunwpynwip pnyuh wuhwwnwywu qupgugdwt wnwppbip opowutbipnud (gd.6), nph
nbwpnwd  opqwuwlwu Yww nhwngbg Ppbunjwpenutph  hwupwgnwwph L
(ndwdgynn ujnebiph - wwpnwwynypjwu  hnhnfudwu  dhol.  dwutwynpwwbiu
pnyuh Swnldwu opowund pbiunjwpeniutiph wwpniuwynypjwu b hwjwuwpwn
twb wy YGuuwpwunptu wywnphy ynebph (npp sh pwgwnynud) ujwqdwdp
wwjdwuwynpjwd (nidwdgynn unyebiph gwdn Gipp dwnydwu thnynu:

100

LnLswdqynn UnLpbp Uhly
Sunyniup(%)
44.16 48.04 hene
50 ; 32.2 - m Cwnlnud (%)
0 htwn(%)
Uhuy sunnudp(%) Ownynud (%) Ownynudhg htwnn(%)

Qswwwwnybp 6. Lnwdwdqynn uniebiph hwupwgndwpp (%)
11



Updwuwgnpjwd gnigwuhoubiph dholt nhindbkg  yhtdwhwagpnpbiu  hwywuwnp
wmwppbipnigyntu (P<0.05):

Qwjwuwnwuh mwppbp ppwtubphg hwjwpywé npuiunwéswnbtph mbplut-
pnud nwpwnuiht peniutph wwpniwwynipywy ytpindnipyniup: <twnwgnunni-
pjwlu wpryntupubipp gnyg wnybight, np Yihdwjwlwu gnpdnuubipt wluhwjwnnpbu
wunpwnwnund  &u - pnyubph'  wnih$bunwiht - dhwgnieniuubp  upupbiqbint
niuwynpjut  Yypw: Uwutwynpwwbiu, ppndwwnwgndwt  wpryniuptubpp  gnyg
wndbghtu, np  Yhihowuhg Jdebpdwd  hnwpnud'  wnh$bunubph  dnundbp
Ywnnigwdpubph' nwpwnwppnubph pwuwyp gbpwquugnud b Ywwwuhg U
Gplwuhg dpbtipqwd hnwipbipnud nwpwnwiht peniubph ywpniwwynyejwup: b
nwppbpngyniu Gplwup W Ywwwuh, npnug punpng Gu wwp U snp wdwnubipp,
Tthihowuh funtwy Yhdwjwlwu gninhwywuniypjut wwydwuubipnud pnyup dbinp L
ptipnd ynihdbunpwiht dhwgnieniuubip upupbiqbint pwpép niuwyniyeniu, npu
wyuhwjinnptu tnwppbpynd £ Yeunpnuwlwu b hwpwjwiht gninhwwuniyejwt
wwjdwuubpnd gpwugywd gnigwuhpubiphg:

Tpwunwdwnh mbplubpp pwpd hynipnd wppnunpup unyuwuwwgnidp:

THwlunwdwnh pwnpd wbplubphg wupwwndwd hinehg unwgywd whun
quuqywdnid hwuwinwwnyby £ wppnunhth npwjwpwiuwuwlwt wnlwjniyeyntup pun
pwndpwpryniuwybinn htinntuiht ppndwwnwgpdwu (FULL) (Uy.4,5): Uwhyws
dnnhbhyugwd Gnwuwyny pwpd hinyehg whun quugywsdh wuowwnnup L
npwunw wppnunhtuh Unyuwlwuwgnup hbnwgquinud bwjuwnpuiubp Yupnn Gu
uwntindti| dwpnip wppnunhuh wugwwndwt hwdwp [Upnnuwaghp N2848Y]: Utipnghuu
uwl npe  nbpwlwwnwpnd  Ywpnn £ niubuw]  Anacardiaceae  puwnwuhph
pnwwwnbuwyubph unwunwpunwynpdwu gnpdpupwgnid:

<Chromatogram» <Chromatogram>
mill nall

a0 o

a0

20|
2000

L e —— —":‘q_/‘k———
Llwp 4. Uppnunhuh unnwunwpunp PULRL LYwp 5. (Gwpd hjnihg wugwinywsd
ppndwwnwghpp (Rt-5.385): quiugqwsh ppndwwnwaghpp

(wppnunhu' Rt-5.386):

Swpptp gnunpwlwunipyniuutphg dpbpjwé hnuiptph wihtwppeYywhu
Yuqup: Ljwwh wnubny, np pnwwywu nbnbpp (wjunpbu Yhpwnynwd Gu tnnwpptip
hhjwunnigyniuubiph hwdwihp pniddwtu dby, ubpluynudu swihwquug pwpép k
guwhwwnynd npwugnd wuthnfuwphubih wdhuwpenubph wwpniuwynyeniup:
dbpsohuubipu Ywpnn Gu wwjdwuwynpb) ng dhwju pnyubiph eEpwwlinpy wpdbpp,
wyill' Yppwnnwdp npwbu vbunwihu hwdbnd: Puswbu gnyg wndbght  hbunw-
gnuiniejwu wpryntupubipp, “hihowuhg hwjwpyws wnbplubph uwhpunwhu snp
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hwuniynwd  unyuwlwuwgyty Bu 7 wdhuwppeniubp, npnughg 1-p' L-Thrp
wuhnfuwphubih wdhuwpeent, 2-p' L-Hisp b L-Argp' wwjdwliwlwyu wuhnfuw-
phubh, W 3-p' wwpdwuwywu hnfuwphubh wdhuwppnubp: <Gnwgnuiniejwu
wpryniupubipp gnyg wybkghu, np Gplwuhg hwjwpywsd npwjunwdwnh wnbpl-
ubpnud wwpniwyynu £ 13 wdhuwpent, npnughg 5-p (L-Thr, L- Phe, L-lle, L-Leu,
L-Lys) wuthnfuwphubih wdhtwppeniubp Gu, 2-p (L-His L L-Arg) wwjdwuwlwu
wuthnfuwphubifh, huy duwgwd 6-p (L-Asp, L-Glu, L-Ser, Gly, L-Ala, L- Tyr)'
thnfuwphubh  wdhtwpentp: Ywwwuhg hwjwpywsd npwiunmwdwnh nbpl-
ubpnud wwpniwyynud £ 13 wdhuwpent, npnughg 5-p (L-Thr, L- Phe, L-lle, L-Leu,
L-Lys) wuipnfuwphubih wdhuwppeniutp tu, 2-p (L-His L L-Arg)’ wwjdwuwlwu
wuthnfjuwphubh, puy Juwgwd 6-p (L-Asp, L-Glu, L-Ser, Gly, L-Ala, L- Tyr)'
thnfuwphubh  wdhuwpepeniutp:  Ldnpubph  hwdbdwwnwlwu  yepindniejwt
wpryntupubipp gnyg wytight, np hwjntwpbipjwé wdhuwpeeniubpp hhduwywunwd
wwppbpynwd Gu pwuwlwwbu:  Stluuninghwlwu  wbuwulyniuhg  swithwquug
Ywplnpytig 70%-wung uwhpunwiht hwuniynwd  wdhtwpeniubph  npuwlwpw-
Uwlywlwu Ywqdh Jbpndnyggniup: depindnigjwu wpryniupubph  hwdwéw)u'
wbplubph 70%-wung hwunynud hwynuwpbpdbght 7 wdhuwpeend' h wwppk-
pnieinttu 50 %-wung uyhpwwiht hwunyh, npnd hwjnuwpbpytg 13 wdhuwppent:
Lwjnuwpbpdwd wdhuwppniubph swppnd' 1-p wuthnfuwphubh wdhuwpeent k (L-
Thr), 6-p" thnfuwphubh b wwpdwlwywu wuhnfuwphubh Y. 6,7):

<Chromatogram>
<Chromatagram>

Fluorescence Fx350nm Emed50nm

Fluorescenca Ex350nm,Em450 \

0 o 30 N D P a ) & & o
Llwp 6. Gplwuhg detipjwsd wbpliutiph LYwp 7. Gplwuhg dpbipjwd nbpliutph
50%-wung uwhpunwhtu hwuntyh 70%-wung uwhpwwiht hwunwyh
ppndwuinwghpp: ppndwinwghpp:

Lbnmwgnunypjwt wprynwipuph dbppndniegniup gnyg wygbg,  np
wdhuwpeniutiph wwpniwwynypjwu nbuwuyniuhg npwgpwy Gu hnwiph 50%-
wung uyhpwwiht hwunyubipp, npnugnud pnwwlwu hjnwdwdpubinhg (nwwdqdwu
dwuwwwphny wugunwd £ 5 wuthnfuwphubiih wdhtwpepent, npp dhwuwuwy whwnp
E hwodh wnub] pnwwhnuiphg nbnwdlbph wwwpwundwu nbluuninghwlwu
gnpdpupwgnt:

13



Tpwunwdwnh hnuiph EYyninghwljwt wujwmwugnipjut  qguwhwwnnwdip:
Pnwwlwu dwadwu hnwipbiph EYyninghwlwt wudunwugnipiniup ywjdwuwynpywd
£ ubpphtu W wpwwphtu gnpdnuubipnd, npnug Ybpwpbipnd Gu pnyubiph huswtiu
gbubnhjulwu wnwuduwhwwnynieyniuubipp, dpbpdwl, wwhwwudwu
gnpdpupwgubpp, wjuwbu b puwlhdwjwlwl, nbfuungbu gnpdnuubpp L wyu:
Pnwwhnwipbph  dnfupwiht quugqqwdubiph  ybpindnipjut wpryniupubpp  gnyg
wnytight, np <wjwuwmwuh 3 dwpgbiphg dpbpdwd hnuwpbpu niubu phdhwlwu
wmwppbph  gpbeb  Unyu  npwywywu Ywqdp, wwpquwbu wwppbpynd Gu
pwuwlwuybiu U npn2 hwgywgynun tnwppbiph wwpniuwynygjudp: Suwhwngb) Gu
wbplubpnud W gjninbipnd hwjnuwpbpgwsd tnwpptiph yhéwlwagpnpbu upwuwlwih
L ny Upwuwlwih wwppbpnieniubpp: Cun npnwd, pninp udnubipnd dwup
dbwnwnubiph pwuwyubipp sku gipwquiugtp pnywwnpbih funnyejwu uwhdwuubpp,
huYy wpubu punhwupwwbu sh hwynuwpbnpyb:

MHwlunwswnh nbplubiph b §nintiph’ nwnhnunyhnubpng wnununyw-
onipjuwu quwhwwnuip: Suwhwwnyb) £ Gplwuhg dpbpwd  pnuwhnwipbiph
nwnhnuntyihnwjht wnununjwsdnieiniup (g3. 7):

huswbu punw £ wpdwuwgpywsd gnigwuhgubinhg, wbplubpnud nhwndt k °Sr,
22Th W ¥7Cs nwnhnuntylhnubph hwdbdwwmwpwp pwpdp wynhynieniu, dhusnbin
gninbpnd pwpdp bbb ’Ra-h  wywpdniyeniup, huy  gwép' ¥Cs-h
wlywnhynipniup: <Gwwagnunynn pninp udnubipnd ywpniuwyynn nwnhnunyh-
nutiph gpwugywsd gnigwuhgubiph dhol nhunyb) £ hwjwuwnh wnwppbpnyeniu
(P<0,001):

200
PU/Yg 0 Shplii (Elyhq)
@ Syminkn (BY/4q)

L 4812

21.12
21.08
g‘_r’g/d-s.&\_r/'r
o 38.08

0 22.36 27.32
8kqhmuu-137 Mumhmu-226  Bnphnui-232  Uwpniighni-90

Qoéwwywmnlybp 7. Gplwund wénn npuunwdwnh wnbpliubipnid W §ninbpnud
nwnhnunwyhnubiph pwuwlwlwu wwpniwwlnyggniup (Pp/Yyg):

100

Cunhwunip wndwdp, debpdwsd hnwiptiph (nbiplutiph W Gphunwuwpn §nintiph)
udnubpnud  hwjnuwpbpywsd nwnhnunyhnubpp  (ghghnd-137, nwnhnuwi-226,
pnphnw-232, uwnpnughni-90) pwywlwuhtu gwdp wwpniwwyniypjuu tGu W sku
gbpwquugnd Md 13-nwd uwhdwudwd gnigwuhoht' Skghnd-137 (400Pp/Yyg ns
wybih) bW Unpnughnud-90 (200Pp/Yg ns wiytih):

14



Tpwjunwdwnh mbplubpp b Gphnwuwpn §nintph hwdtdwwnwlw
hwliwnwnhYupuihu wlwhynipyniup

dbpoht  wwutwdjuynwd  ghnwlwu  wwppbpwlwutbpp  hwéwfu  Gu
wunpwnwnund pnwwwhnidpbiph hwywopuhnwuwnwiht wywhdnejwu b npwug'
wqww  nwnhlwubpp  skgnpwgubiint  (hwwnwnhlwjwiht)  niwwynipjwt
nunwiuwuhpnigjwu wpryniupubipht: Uu wbuwuyniuhg, pwjwlwuht npwgpwy
Ehu <wjwuwnwunwd wénn npwlunwdwnbph §ninkiph b wbiplubph hwunwutiph
hwlwophnwuwwiht  wywhynyjwu  nwnwuwuhpngniuubipp, npnup  gnyg
wytight, np pninp hnwipwiht udnubpp  gnigupbpnd GU wpnwhwpunyws
hwlwopuhnwlwwiht: wywhynignis (COU), npp npulinpynud £ nhdbuhiwhlnhy
hhnpwghuh (M N<) Yyepwlwuqudwt tnwppbp wpwgnipjwdp (8. 8):

Lbwnwgnunipjwt wpryntupubipp gnyg wdbghtu, np wnwyb) pwpép <0U
npuunpnd £ npwiunwdwnh wnbiplubph hwundyp: Bjnintiph bW wkplutph $M<L-
ny nbwyghwjh npubnpdwt wpwgniegniup' Juwwsd rdSNL-h Ynugbunpwghugh
Yuwlunwip dwdwuwyhg, tbplujugywsd b gdwuwwwnybipnid (g&.8):

YnlgElnpwghw
12,000 LTE]
U/l
logn 9670

=@=dpaLnbn [l
LALLL)
=@=tpLnbn |8dg)

5,751
e =g—unbplilin [20g)

3,485 A 3,786 == irlip il (Ri)
ap D

LH43

2 612

0 5 0 15 0 2
dwidwlily, pnwk

QGéwwwinybtip 8. {ynintiph U wbkpliubiph +HMNL-ny
nbtwlghwh npulinpdwt wpwgniejniup

Stiplubiph hwuntyp 8dg-h nbwpnud 5-pn b 20-pn pnwbtubiph pupwgpnul
nhinytig gpbet unyu <OU-u (uywwybg yhbwlwgpnptu ny  hwjwuwnh
wmwppbipnigyntu): Uhusntin, gnintiph hwunwyh nbwpnid nhndbg gudp <O0U, npp
4dg hwuniyp nbwpnwd wnwohu 1 pnwbtind Ywqdbkg HdMNL-h 50,57+0,82:
Nwgpwy Ep wju, np wbpbubph L §nintiph nbwpnw 5-pn b 20-pn. pnwkubipp
pupwgpnwd nhinygbg dhbunyu <OU-u: ®npébtiph pupwgpnu hwodwpyyb) b uwl
hwlwopuhnwuwnh twquagnyu Ynugbunpwghwt' 1Cso, (50%-ny puyénud E +dMNL-
h nwnhlwiutpp): [Cso-h wnwybijwgnyu wnpdtipp unwgybtg Gnintiph hwunyh
nbwpnw, nph hwdwp gpwugytg wnwyb) guédp <OU-u: Lhwnwgnunniegjwu
wprynwuptbipp  gnyg  wybghu, np <wjwuwnwund  wénn npwfunwdwnbph
wbplubph W &jnintiph hwunityubpp gnigupbipnud Gu wpnwhwnywsd <0U, npnup

15



dhdjuwughg wnwppbipynud Gu nbwyghwih npubnpdwt wpwgniejwdp: Cun npnud,
wnwyb] pwpdp wynhynigyniu Gu gnigwpbpnd wbkplubpp, npp hhdp £ wwihu
npwup nhunwpybnt npybu  wpyniwdbn b hbnwulwpwiht  hwlwopuh-
nwuwnwihu dheong:

crruuusnhE3nhLLEN

1. Lwpuwywu  unwunwpuwynpdwt — gpowuwlubpnd nwnwWuwuppd L
pwgwhwjnyty Gu <wjwunwund wénn npwiunwsdwntiphg dpbpjwsé hnupbph
(wnbplutp, Gphrnwuwnn gnnniitubn) dbwpwliwwiuwnndhwwt hwnlywuhgubpp b
wpyty b hwdbdwnwlwu  punipwghpp pun puwyhdwjwlwu - wwjdwuubph:
Cwunwnywd dhwpwiwwtwwnndhwlwu hwwnwuhgubpp  hnwjwdwpwuwlywu
wpdbpwynp  hunhlwwnp  Bu  Anacardiaceae  puwnwuhph  pnwwhnudpbph
unwunwpuwynpdwu hwdwp:

2. Npnadty b <wjwuwnwuh wnwppbp puwyhdwwlwy wwdwuubphg  hwjwpywd
pniuwhnuipbiph tpbpwjnintph pwnwnpnieniup b wwpnwwynuegnwup: Gebpwjninh
wnwybjwagnyu wywpniuwynieiniu nhindb) £ hwupwwbinniejwt hwpwywihu gnnnig
(Ywwwu) hwjwpdws pnwwhnupnd: Cwunwwnydbp £, np o puwlhdwjwlwu
wwpdwuubpu  twywunpbt wgnnd Bu pnwwhnuipbiph - Gebipwinintph
pwnuwnpnipjwu Ypw. Ywwwuhg b Gplwuhg debndwsé hnwiptipnd gipwlyznnid G
ubulyhnbpwtuubipp W npwug prywdlwiht wdwugjwubpp (a-Ynipbptu, |huwnny,
gbpdwypbu D, a-hnuinuybu, wbpwhubu 4-o)): “Hhihowuhg debpdwd hniipnid'
dnunnbpwbuubpp L npwug  perYwdtwht  wéwuguutpp  (wyntignu,
a -inbpwhubin), L-4-inbpwhubin), ghu-dbupnu ):

3. Quwhwwdby b ndwdqynn unebph b YGuuwpwunpbu  wywhy  upnebiph
hwupwgnuiwpp pnyup Yhghinwghwih (dhts dwnynwd, dwnynud, wunnwlwinid)
wmwppbp opowtbipnud: dbpndnipjut wpryntupubpp thwuwnnud Gu, np nwdwdqynn
ujniptiph, $lwjwunhnubph W opuhnwpsuwppenutph wwpniiwynieniut wénul
pnyuh wnnwlwpdwu gppwunwd: Pnyuh wédwu puwyhdwjwywu wwjdwuubnhg
Ywiudwsd'  pnwwhndpbpnud npnadtp b guwhwndl, £ wnih$buniwihu
dhwgntpyniubph’ wquun nwpwnuweenubph wwpniawynyeniup: <wunwndb) k,
nnp Ytipghtu gbpwyonnud £ Hhihowth funtiwy Yihdwjwlwu wwydwuubiphg detpywd
nbpliubpnid:

4. Unnpdplwgdwsd dbpnnh  hwdwdwi' ppwlwuwgdby b $Gunwihu  punyph
Yhuuwpwunptu wywnhy uniebiph wuswwnnul b unyuwlwbwgnid: Hpwfunwdwnh
wnbplutiph pwnd hnwdpnud unyuwlwuwgyb £ wppnunht $bunwihu glhnghnp (Rt
-5.386) b uwfuwnpuiutp dawyyb npw wbfuuninghwlwu wugwwndwu hwdwn:

5. Pnwwhnuipbpnud npnayby b wuthnfuwphubih wdhuwpeenubph wywpniuwnyggnuup,
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huswtu uwl, wnpdk) upwug YEuuwpwuwwu b nbluuninghwlwt wnwuduwhwwn-
Ynipyniuubiph quwhwwnnwdp: Ywwwuhg b Gplwuhg debpdws hnwpbph 50%-wung
uwhpuwiht hwuntyubpnud, h mwppbipnie)niu 70%-wung uwhpuwihtu hwunwyubiph,
hwjinuwptipyty £ 5 wuthnfuwphubih wdhuwpepent (L-Thr, L-Phe, L-lle, L-Leu, L-Lys):
. Nwnuwitwuppyty £ npwfunwdwnh hnwiph hwupwiht Yuqdp: <wuwnwndb) b, np
Cwjwuwnwuh  wnwppbp  opowuubphg  (thihowt, “wwwu, Gpuwu) Jdebpdwsd
pniuwhnuipp (nbplubp, §ninkp) Eyninghwwbu dwpnip £, dwup dbwnwnubiph,
wnwybjwwbu Yuwwnph b nwnhnunwyhnubiph (gbghnud-137, nwnhnd-226, pnphnd-
232, uwnpnughnw-90) wwpnwwynieiniuubpp skt gbipwquugl]  uwhdwuwihu
penywwnpbh pwuwyubpp:

. Yuwhwuwnyty £ npwfunwdwnh hnuwiphg unwgdwsd uwhpuwihtu snp hwuntyubph
Ybuuwpwuwlwu  whnhdnigniup: <Enwgnuinuejwt wpryniupubiph hwdwdw)u'
Cwjwuwnwuh  pinpwih  npwfunwdwntph  wnbplubph  uwhpuwht - hwuntyubpp
gnigwpbpb) U wpunwhwyunywd  hwlwopuhnwuwwiht  whwnpynieniu (ICso'
2.37%0.11-hg 2.64+0.49 dyg/d) dhowlwjpnid) gnnnibubiph uwhpuwiht hwunwyubph
hwdbdwun:

qnroLvuuul unuUCUNE3NRLLEN

Sjwjwunpnubph b opupnwpsuwpeeniubph  wwpniuwyniejwlu  whuwuyniuhg'
pdoynipjwu dbo Yhpwnwlwlu upwuwynyeniu Ywpnn Gu nibuw] wbplubpp'
pnyuh wnnwlwdwi opowuntd:

Ywhunwdwnh wnbiplubph hhunninghwlwu gnigwuhgutipp bW opuhnwnsuweenL-
ubph  hwupwgnuwph' pwuwlwlwt npnodwu  dnnh$hlwgwsd wwpqugnyu
déennp  Ywpnn GUu  hwonnnipjwdp  ubtipnpdb)  Anacardiaceae  puwnwuhph
pniuwhnuipbph unwunwpunwynpdwl gnpdpupwgntd:

Stiplubipnud hwynuwpbpdwé wppnunhup pbdnunwpunundhy gnigwuhy Yupnn &
(hub| npwiunwdwnbph hwdwp:

Swuhuh unwgdwt uwwwnwyny uwfupunptih £ debpb Yhihowuh  funtuwy
Yrhdwjwywu wwjdwuubpnud wénn npwfunwdwnbph wbplubpp:

Cwjwuwnwuh $inpwih npwfunwdwnbph  wbplubpp YEluwpwunpbu wlwnhy
wpdtipwynp Unebiph wwpniiwynuyejwt unphhy Ywpnn Gu Yhpwnybp uwl
wpryniuwpbpnigjuu ninpunubpnud (puwlwu huubYunhghnubph, nbwbunubph
wpuwnpnyRintu):

Lhwnwgnunipjwt wpryntupubiph hwdwédwju Yupnn £ dowyyb) b wnwownnyby
unpdwwnhy wnbuuhlwywu hwunweneh twiuwghs:
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Haupa KamoesHa La6osn
KOMNNEKCHOE ®APMAKOTHOCTUYECKOE UCCNELOBAHUE N OLEEHKA
AHTUPAZIMKANIBHON AKTUBHOCTW CKYMIMUM KOMEBEHHO (COTINUS
COGGYGRIA SCOP.), TPOU3PACTAIOLLEER BO ®JIOPE APMEHWN

PE3IOME

NlekapcTBeHHble pacTeHWA ABNAIOTCA  LEHHbIM  WCTOYHUKOM  XUMUYECKUX
COeMHEHNI C pasnnNyHON CTPYKTYpoOid, 4TO ObycnoBnvMBaeT pacTyLUWii MHTEpec K
pacTUTENbHOMY CbIPbIO U pacTUTENbHbIM MpernapaTtam. YBenuueHne Aonn nocnegHux B
obLLeii HOMEHKNaType neKapcTBEHHbIX CPEACTB W OAHOBPEMEHHOE YMHECTOUYEHUE
TpeboBaHWIA K UX KaYecTBYy AMKTYIOT HOBble MOAXOAbI K CTaHAAPTU3ALMUM U aHanK3y, a
WMEHHO K TMOWCKY, OTKPbITUIO U CO3[aHWIO HOBbIX 3(PEKTUBHBIX PacTUTENbHbIX
npenaparos.

C oTOll TOYKM 3pEHWA 3aC/yHKMBalOT BHUMaHUA HEKOTOpble BUAbI pacTeHUit
cpnopbl ApMeHun, B yacTHocTH, ckymnua koseseHHaa (Cotinus coggigria Scop.),
ABNAIOLLAACA MEPCMEKTUBHBIM CbIPbEBbIM UCTOYHUKOM OMONOTUYECKN aKTUBHbIX
coeuHeHnid. Hanuume [oOCTaTOYHbIX CbIPbEBbLIX 3arMacoB B Halleil pecrnybnuke
NpejocTaBUIO BO3MOXKHOCTb /1A KOMIMIEKCHOTO (hapMakorHOCTUHECKOro usyyenus. B
pesynbTate  MpPOBEAEHHbIX WCCNEfOBaHW  BblABNEHbI  MOpdonornyeckne 1
aHaTOMM4ecKkne OCODEHHOCTU NUCTbEB M MONOAbIX cTebneli cbipbA, cobpaHHOro c
JEPEBLEB CKYMMUM KOMEBEHHOW, MpOM3pacTatlolyX B PasIUYHbIX KIMMATUYECKNX
ycnosuax  Apmenun. PesynbtaTbl  CpaBHMTENbHOrO  aHanM3a MoKasanau, uToO
aHaTOMMYeCKMe U OTIMYMTENbHblE OCODEHHOCTU NIUCTbEB, CODpaHHbIX C JAepeBbeB
CKYMMUM KOMEBEHHOMW, NpoU3pacTatoLLMX B pa3HbIX permoHax ApMEHUM, CyLLLECTBEHHO
pasnuyaloTCA B 3aBUCHMOCTU OT KIMMATUYECKUX YCNOBUIA M MOTYT CIYMUTb LEHHbIM
FMCTONOMMYECKUM  UHAMKATOPOM AfA  CTaHJapTM3alMu  pacTUTENbHOMO  CbipbA
cemeiicTBa cymaxoBbix (Anacardiaceae). MiccnepoBanua copepsaHna acupHbIx Macen
B pacTUTENbHOM Cbipbe U UXx cocTasa metofom [X-MC nokasanu, 4To MakcMManbHoe
cofiepiaHve 3pMpHbIX Macen HabniopaeTca B pacTUTENbHOM Cbipbe, COBpaHHOM U3
FOMHOM 30HbI pecrybnnkn (KanaH). YcTaHOBNEHO, 4TO KAMMaTUYECKUE YCNOBUA
CYLLLECTBEHHO BAWAIOT Ha COCTaB 3(PUPHbIX Macen B PacTUTENbHOM Cbipbe: NpU 3TOM B
cbipbe, cobpaHHom B KanaHe u EpeaHe, npeobnapatoT ceckBUTEpPNEHbl U UX
KMCNOPOJHble MPOU3BOAHbIE, a B Cbipbe, cobpaHHoM B [lunuaHe, — MOHOTEpPNEHbI U
UX KWUCTOpPOAHble MpousBofHble. [locnefHee ABNAETCA BaXHbIM MOKasaTenem B
npouecce NpeaBapuUTENbHON CTaHAAPTU3ALMMN PACTUTENBHOMO ChbipbA C TOYKN 3PEHMUA
Knaccudpmkaumm apupHbIX Macen no npusHakam xemotuna. OnpeaeneHo U oueHeHo
oblLiee KONMYeCTBO KCTParnpyemMbix BELLLECTB U BMONOrNYECKM aKTUBHBIX BELLLECTB MO
nepuofaM BereTauuy pacTeHWil (pouBeTeHue, LBeTeHWe, MNNOAOHOLLIEHUE), a Mo
pesyibTaTaM aHaaM3a YCTaHOBJEHO, YTO COAEpMaHWe 3KCTparupyembiX BeLLLECTB
(cpnaBOHOMAOB M OKCMKOPUYHBIX KWUCIOT) YBENMUYUBAETCA B MEPUOJ, MIOAOHOLLEHUA
pacTeHua.

B 3aBMCMMOCTM OT KAMMATMYECKMX YCMOBWIA NpOM3pacTaHWA  pacTeHwii
onpenenanocb CoaepMaHune nonnceHoNbHbIX COeANHEHNI B PacTUTENbHOM Cbipbe U
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JaBanacb OLeHKa no cBobogHbIM AybunbHbIM KucnoTam. [lopTBepmAeHO, 4TO
nocnepHuii npeobnajaet B NNCTbAX, COOPaHHbIX B YCMOBUAX BAAKHOrO KiMMaTa
OunukaHa. C nomoLLblo MOAUGULMPOBAHHOTO METOfAa OCYLLIECTBNEHO pasfeneHune n
naeHTUUKaLMA OUONOrMYECKN aKTUBHbIX BELLECTB (DEHOMbHOW MPUPOAbI: B CBEXEM
Cblpb€ JNINCTbEB JepeBa CKYMMUM KOMEBEHHOW  MAEHTUMLMPOBaH (DEHOMbHBbII
ravkosug apbytmH (Rt -5,386) un paspabotaHbl npeanocbikM  ANA  €ro
TexHonornyeckoro sbigenenua [MateHt Ne 848Y]. lMocnepHee, GesycnoBHO, MOMeET
MMETb HayYHOe W MpaKTUYecKoe 3HayeHue B MpoLecce CTaHAapTM3aLuUU NUCTbEB
JepeBa CKYMMUN KOMEBEHHOW MO (heHONbHOMY FMKO3UAY apbyTuHY, 4TO ABNAETCA He
TONMbKO BaXHbIM JOCTUMEHMEM C TOYKM 3PEHUA BO3MOKHOIO MPOABNEHUA
¢hapmaKonormyeckmnx CBOINCTB PaCTUTENBHOIO CbIPbA, HO U MOMET CbIrpaTb CEPbE3HYIO
ponb B Npouecce CTaHfapTM3aLumn BULOB pacTeHnii cemeiictea Anacardiaceae.

Pe3y)’leaTbI ncenenoBaHnA aMMHOKUCIIOTHONO CoCTaBa PACTUTENIbHOIO CbipbA
nokasann, 4TO NINCTbA [AEPEBbEB CKYMMUW KOMKEBEHHOM, Mpou3pacTalolmx B ABYX
pernoHax Apmenun (CroHuk, ApapaTckaa [OnMHa), 3a WCKMoYeHueMm TaByLLCKOro
permoHa (1 He3ameHVWMas amMHOKMCNOTA), cofepwar 5 u3 8 HesameHUMbIX
AMUHOKUCIIOT, UMERLLINX WUCKIKOYUTENBbHO BaHOE 3HA4Ye€HUEe [OnAa opraHu3ma, 4TO
obAzartenbHO cnep,yeT y'-WITbIBaTb npm paccMOTpeEHUN TEXHONOIMN4YECKNX 7]
6uonornyecknx OcobEHHOCTEN CMMPTOBbIX 3KCTPAKTOB M3 MOCNEAHErO ChipbA U
MHTeprpeTalLmmn BO3MOMHbIX MEXaHU3MOB. B To e Bpema pesynbTaTbl UCCnefoBaHUA
noaTeepaunu, uto B otamume ot 70%-Hbix n3BneyeHuii 3acnyxusatot sBHUMaHua 50%-
Hbl€ CNUPTOBbIE 3KCTPaKTbl CbipbA, B KOTOPbIX B pesyanaTe SKCTpakumm wn3
pacTUTeNbHbIX TKaHeli NPOXOAAT 5 He3aMeHWMbIX aMMHOKWCIOT, 4TO obA3aTenbHO
HeobXOAMMO  yuWTbiBaTb B TEXHONOTMYECKUX  Mpoueccax  MpUroTOBNEHUA
nekapcTBeHHbIx hopm. B pesynbTaTe n3yyeHua MuHepanbHOrO cocTaBa faHa OLeHKa
3KOmMornyecKoii 6e3onacHOCTU AepeBbeB CKYMMUM KoeBeHHON. [MoaTBepaeHo, uTo
pacTUTenbHoe Cbipbe (NUCTbA, BETKM), coOpaHHOE B pasHbIX permoHax ApmeHun
(Ovnuxan, KanaH, EpeBaH), ABNAETCA 3KONOMMYECKU YUCTbIM, MOCKONbKY coAepMaHmne
TAMENbIX METANNOB, OCOOEHHO CBUHLA U PaAVOHYKIUA0B, He MpeBbIllaeT NpeaenbHO
JOMYCTUMbIX HOpM. PesynbTaTbl uccnepoBaHWA 6GUONOTMYECKON aKTUBHOCTU CyXMX
CMUPTOBbIX 3KCTPAKTOB, MOJNYYEHHbIX W3 CbipbA [JepeBa CKYMNUM KOMEBEHHOM,
NoKasaan, 4TO Cyxue CrMPTOBble IKCTPAKTbl U3 JIMCTHEB CKYMMUN KOMMKEBEHHOW
cnopbl  ApMeHUM, MpPOABNAIOT BbIPaMEHHYIO aHTUOKCUJAHTHYIO aKTUBHOCTb MO
CPaBHEHUIO C CYXMMM CNUPTOBbIMKA 3KCTpakTamu u3 cTebneil.Takum obpasom,
pesynbTaTbl KOMMIEKCHOrO (hapMaKOrHOCTUYECKOTO W3YYEHWA [EepeBbeB CKYMMUM
KOMEBEHHOM, Mpou3pacTatoLLmx Bo diope ApMeHUU, ABNAOTCA LEEHHBIM AOCTUMEHUEM
B 0bnacTu U3yyeHua u CTaHZapTM3aLun BULOB pacTeHWii oTevecTBeHHOI hnopbl 1 B
MONHON Mepe MCXOAAT U3 uaen 3PeKTUBHOCTM paLMOHANIBHOrO UCMONb30BaHUA
npupoaHbIx pecypcos. [lo pesynbTatam uccnefoBaHuii MOmeT 6biTb paspabotaH u
NpejJioXeH NPOEKT HOPMaTUBHO-TEXHUYECKOTO JOKYMEHTa.
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Naira K. Shaboyan

COMPREHENSIVE PHARMACOGNOSTIC STUDY AND EVALUATION OF
ANTIRADICAL ACTIVITY OF SMOKE TREES (COTINUS COGGYGRIA
SCOP.) GROWING IN THE FLORA OF ARMENIA

Summary

Medicinal plants are a valuable source of chemical molecules with various
structures which causes a growing interest in plant raw materials and herbal
preparations. The increase in the share of the latter in the general nomenclature of
drugs and the simultaneous tightening of requirements for their quality dictate new
approaches to standardization and analysis, namely, to the search, discovery and
creation of new effective herbal preparations.

From this perspective, some species of plants in the flora of Armenia deserve great
attention, particularly, the smoke tree (Cotinus coggigria Scop.), which is a promising
raw material source of biologically active compounds. The presence of sufficient raw
material reserves in our republic provides an opportunity for comprehensive
pharmacognostic studies.

As a result of the conducted research, the morphological and anatomical
characteristics of the leaves and young stems of raw materials collected from smoke
trees growing in different climatic conditions of Armenia have been revealed. The
results of the comparative analysis showed that the anatomical-differentiating
characteristics of leaves collected from smoke trees growing in different regions of
Armenia differ significantly according to the natural and climatic conditions and can
serve as a valuable histological indicator for the standardization of plant raw materials
of the trees of the sumac family (Anacardiaceae).

Studies of the content of essential oils and their composition in plant raw materials
using the GC-MS method have shown that the highest content of essential oils is
observed in plant raw materials collected from the southern zone of the republic
(Kapan). It has been established that climatic conditions significantly affect the
composition of essential oils in the plant raw materials: in raw materials collected in
Kapan and Yerevan, sesquiterpenes and their oxygen derivatives predominate,
whereas in raw materials collected in Dilijan, monoterpenes and their oxygen
derivatives predominate.

The latter is an important indicator in the process of preliminary standardization
of plant raw materials in terms of classification of essential oils according to their
chemotype characteristics. The total amount of extractable and biologically active
substances was determined and assessed by periods of plant vegetation (pre-flowering,
flowering, fruiting). The results of the analysis showed that the content of extractable
substances, flavonoids and oxyarchinolic acids increased during the fruiting period of
the plant.
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The content of polyphenolic compounds in the plant raw materials was determined
and evaluated, depending on the climatic conditions of plant growth, in terms of free
tannic acids. It was confirmed that the latter predominated in leaves harvested from
the humid climatic conditions of Dilijan. A modified method was used for the separation
and to identification of biologically active substances of phenolic nature: the phenolic
glycoside arbutin (Rt -5.386) was identified in fresh raw materials of the leaves of the
smoke tree and the prerequisites for its technological isolation were developed [Patent
No. 848Y].

The above-mentioned, definitely, can have a scientific and practical significance in
the process of standardization of smoke tree leaves for the phenolic glycoside arbutin,
which is not only an important achievement in terms of the possible manifestation of
the pharmacological properties of the plant raw materials, but can also play a serious
role in the process of standardization of plant species of the Anacardiaceae family.

The results of the study of the amino acid composition of the plant raw materials
showed that the leaves of the smoke tree growing in two regions of Armenia (Syunik,
Ararat Valley), with the exception of the Tavush region (1 essential amino acid), contain
5 of the 8 essential amino acids that are extremely important for the organism, which
must be taken into account when considering the technological and biological
characteristics of alcohol extracts from the latter raw materials and interpreting
possible mechanisms.

At the same time, the results of the study confirmed that, unlike 70% extracts, 50%
alcohol extracts of the plant raw materials were noteworthy, in which 5 of essential
amino acids pass through the extraction process from plant tissues, which must
definitely be taken into account in the technological processes of preparing dosage
forms. As a result of studying the mineral composition of raw material, the ecological
safety of smoke trees was assessed.

It has been confirmed that the plant materials (leaves, branches) collected from
different regions of Armenia (Dilijan, Kapan, Yerevan) are environmentally safe, since
the content of heavy metals, especially lead and radionuclides, does not exceed the
maximum permissible levels. The results of the study of the biological activity of dry
alcohol extracts obtained from the raw material of the smoke tree showed that dry
alcohol extracts from the leaves of the Armenian flora smoke tree exhibit pronounced
antioxidant activity compared to dry alcohol extracts obtained from the stems of it.

Thus, the results of the complex pharmacognostic study of trees of the
Anacardiaceae family growing in the flora of Armenia are a valuable achievement in
the aspect of studying and standardizing plant species of the domestic flora, and are
entirely derived from the idea of the efficiency of rational use of natural resources.
Based on the results of the research, a draft normative and technical document can

be developed and proposed. W
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