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Tehnologiyalar merkezinin

Derman serigdelerini ondiirmegin tehnologiyalary barlaghanasynyn miidiri

Gysgaca beyan

Yimy is Tiirkmenistanyn ¢dginde osydn goyiil dermanlyk osiimliginin morfologik béleklerinin
barlagyny gecirmek bilen baglanysykly alnan netijeleri oziinde jemleydr. Yimy isin dowamynda géyiilin
morfologiki boleklerinin element diiziiminin barlagy, tohumyndan alnan yagyn gaz-hromatografiya
barlagy hem-de miwesiniit we kokiinisi YaMR-spektroskopiya barlagy gecirildi.

Esasy sozler: goyil, capparis spinosa, dermanlyk Ostimlik, element diiziimi, gaz-hromatografiya,
1H-YaMR.

Goyil (Capparis spinosa, capparis herbacea) — Tiirkmenistanynn ¢dginde Osydn, goyiiller
masgalasyna degisli bolan kopyyllyk, yarymgyrymsy dermanlyk 0Osiimlik. Goyiil halk arasynda
“tilkigarpyz”, “gyrmyzy goza”, “gowiil” ady bilen hem tanalyar (G. Berdimuhamedow, 2010;
W. Nikitin, A. Geldihanow, 1988). Bu dermanlyk 6siimligini diinyé yiiziinde, takmynan, 45 uruga degisli
bolan 300 toweregi gomiisi bar diylip bellenilyér (Nasrin Aghel et al, 2007). Sona goréd-de diirli atlar bilen
tanalyar, meselem, iilisge — caperbush, hindice — kakadani, rusca — kanepywr xomouue, 5zbekge — kowul,
gyrgyzca — tikenduu konuz bas, fransuzga — caprier, arapca — kabbar, tiirkce — kebere (Nizar Tlili et al, 2011).

Taryhy maglumatlar. Goyiilint hakyky Watany Aziya hasaplanyp, 6stimliginl latyng¢a “Capparis”
ady aziyadan gelip ¢ykypdyr diylip caklanylyar we grek dilinden terjime edilende “hyjuw”, “isleg”
diyen manylary beryir. Basga maglumatlara gord bolsa bu osiimligin Kipr adasynda orédn bol
Osyandigini goz onilinde tutup, sol adanyn ady bilen baglanysdyryarlar. Goyiilin gadymylygyna
sayatlyk edyén, yagny goyiiller (capparidaceae) masgalasynyn 9500 yyla golay wagt béri taryhda
malimdigi barada ylmy maglumatlar bar (Hong-En Jiang et al, 2007).

Halk lukmancylygynda ulanylysy. Goyiilin lukmangylyk maksatlary ti¢in ulanylysy baradaky
ilkinji maglumatlar b.e.6. 2000-nji yyllarda yasan gadymy sumerlerin yazgylaryndan tapylypdyr
(S. Afsharypuor, K. Jeiran, A.A. Jazy, 1998). Gadymy Gresiyada gegirilen arheologiya barlaglarynda
komiirlesen tohumy we miwesi tapylyp, onui yel cykaryjy serisde hokmiinde ulanylandygy
anyklanylypdyr. Bu 6siimligin bejerijilik hisiyetlerine Afiney «Danalaryil meylisi» eserinde, seyle
hem Pliniy, Teofrast kdp iins beripdirler (Mohammad Sharrif Moghaddasi, 2011). Osiimligiti miweleri
we kokleri bogun agyrylaryny kosesdiriji, seyle hem busukdyryjy, gamasdyryjy we tonizirleyji
serisde hokmiinde Eyranyn halk lukmangylygynda peydalanylypdyr (S. Afsharypuor, K. Jeiran,
A.A. Jazy, 1998). Onun giil pyntyklary bagryn isini sazlamak we bowregin yokanjyny arassalamak
ticin ulanylypdyr (M.S. al-Said, E.A. Abdelsattar, S.I. Khalifa, F.S. el-Feraly, 1988). Ermeni halk
lukmangylygynda goyiilin kokiini guragyry, brusellyoz kesellerini bejermekde ulanypdyrlar
(G. Berdimuhamedow, 2010).

Tiirkmenistanda 0syén goyiil baradaky ylmy maglumatlar hytay alymlarynyn makalalarynda
hem dus gelyédr. Mysal {i¢in, “Etnofarmakologiya” zurnalynda ¢ykan makalada Tiirkmenistanda
b.e.6. 5400-5000-nji yyllara degisli bolan Jeytunda goyiil 6stimliginiii tohumlarynyn tapylandygy,
iymitlik we dermanlyk hokmiinde ulanylandygy, seyle-de Demirgazyk-Giinbatar Hytaya hem
akidilendigi barada bellenilyédr (Hong-En Jiang et al, 2007).

*Danatarow B. e-mail: bb.danatarow(@gmail.com
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Goyilin giili

Goyllin pyntygy Barlag ti¢in alnan goyiilin guradylan miwesi, koki,
baldagy, yapragy we tohumy

1-nji surat. Goyiil dermanlyk ésiimligi

Tiirkmen halk lukmangylygynda onuil miwesinden tayyarlanylan suwuklygy babasyl keselini,
dis etlerininl kesellerini, dis agyrysyny bejermekde peydalanypdyrlar. Goyiilin miwesini alkymgisme
(zob) keselini bejermekde, goyilin kokiinin gaynatmasyny sarygetirmede, goyiil kokiinin yas
pudagyny sarymsak bilen garyp, gotur-gijilewiik kesellerini bejermekde, giiliinden tayyarlanylan
suwuklygy yaralary, sarygetirmidni bejermekde ulanypdyrlar (B. Gudratowa, A. Gurbansdhedow,
O. Nasyrow, J. Welliyew, 1992).

YImy lukmangylykda ulanylysy. Goyiil dermanlyk 6stimligi kdbir yurtlaryii derman senagatynda
bagryn funksiyasyny sazlayjy derman serisdelerini — gepatoprotektorlary tayyarlamakda ulanylyar.
Mysal {igin, goyiilin kokiinin gabygyndan alnan tozy LIV-52, apkosul atly gepatoprotektor derman
serisdelerinifi, seyle-de immuniteti berkitmek ti¢in ulanylyan geriforte dermanynyn diiziimine giryar".

Aspezlikde peydalanylysy. Tiirkiyede, Gresiyada, Italiyada, Fransiyada, Ispaniyada, Marokkoda
Osdiirilip yetigdirilydr we bankada duzlanan gorniisde islenilydn, aiirybas, ayratyn tapawutlanyan,
seyrek hem-de gymmatly nygmat (delikates) hokmiinde eksport edilyar. [ymit li¢in 6stimligiii, esasan,
pyntygy, giili, miweleri isddni acyjy garnir hokmiinde ulanylyar (G. Berdimuhamedow, 2010).

Gayiilin himiki diiziimi. YImy edebiyatlarda berilydn maglumatlara gord, goytlin tohumy yaga
bay bolup, kdhalatlarda onunl yaglylygy yagny 30%-e cenli yetyar, esasy 70%-1 doymadyk yag kislotalary
hasaplanyar. Osiimlikde olein kislotasy, linol kislotasy (w-6 yag kislotalary) yokary mogcberde
anyklanylypdyr. Osiimligii tohumyndan kop mukdarda sterollar, yagny stigmasterol, sitosterol,
kampesterol, awenosterol we brassikasterol tapylypdyr. Onun tohum yagy diiztiminde alifatik we
triterpen spirtlerini (geksadekanol, oktadekanol, tetrakozanol, B-amirin, gramisterol, sikloartanol we
sitrostadienol) saklayar (Nizar Tlili et al, 2011).

Goyiil tohumynyn yagy tokoferollara bay bolup, a-tokoferol, y-tokoferol we o-tokoferol
izoformalarynda gabat gelyér. Lyutein we B-karoten karotenoidleri goyiilin tohumynyn yagynda
anyklanylypdyr. Glyukozinolyatlar hem goyiilint tohumynyi yagynda anyklanylypdyr we onuil esasy

* Vidal. CipaBo4HUMK JIeKapCTBEHHBIX CpeAcTB. www.vidal.ru.
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wekili glyukokapperin hasaplanyar. Mundan basga-da 2-gidroksietil glyukozinolyat hem alnypdyr
(Nizar Tlili et al, 2011).

Goyiilin tohumy proteinlere bay. Hytayly alymlar goyiiliii tohumyndan gyzgyna durnukly siiyji
tagamly proteini — mabinlin-II boliip alypdyrlar (Nizar Tlili et al, 2011).

Goyilin yapragynda, pyntygynda we giiliinde rutinin, tokoferollaryn, karotenoidlerin,
C witamininin, beta-karotenin, lyuteiniii, neoksantiniii, wiolaksantiniii barlygy anyklanylypdyr
(Nizar Tlili et al, 2011).

Goyiilin - miwesinde flaziniii, guanozinin, kapparin-A-nyn, kapparin-B-niii, 1H-indol-3-
karboksaldegidin, 4-gidroksi-1H-indol-3-karboksaldegidini, hrizoeriolyn, apigeninin, kempferolyn,
S-gidroksimetilfuraldegidiii, wanilin kislotasynyn, dalgyn (korisa) kislotasynyn, protokateh
aldegidinin, E-butendioik kislotasynyn, etil 3,4-digidroksibenzoatyn, protokateh kislotasynyn,
suksin kislotasynyn, 4-gidroksibenzoy kislotasynyn, a-tokoferolyn, S5-gidroksimetilfurfuralyn,
daukosterolyn, a-D-fruktofuranozidmetilifi, urasilini, stahidrinif, kapparizidin, gomogalakturonanyn
barlygy anyklanylypdyr (Nizar Tlili et al, 2011).

Goyulin  kokiinde B-sitosterilglukozid-6-oktadekanoat,  3-metil-2-butenil-beta-glyukozid,
kapparispin, kapparispin = 26-O-B-D-glyukozid, kadabisin 26-O-B-D-glyukozid gidrohlorid
anyklanylypdyr (Nizar Tlili et al, 2011).

Osiimligitt umumy yeriisti béleginde rutin, kwersetin 3-O-glukozid, kwersetin 3-O-glukozid-7-
O-ramnozid, glyukokapparin, glukobrassisin, 4-gidroksiglukobrassisin, kempferol 3-O-rutinozid we
isoramnetin 3-O-rutinozid anyklanylypdyr (Nizar Tlili et al, 2011).

Tiirkmenistanyn ¢édginde 6syan goyiilint himiki diiziimini 6wrenmek boyunca hézire ¢enli gegirilen
ylmy isleriii netijesinde onunl diiziiminde efir yaglary, flawonoidler, glyukokapparin, kapparidin, C,
E witaminleri, 1,2%-e cenli stahidrin alkaloidi, saponinler, 0,3%-e ¢enli rutin, kempferol, kwersetin,
yaglar, 33%-e cenli uglewodlar, refikleyji maddalar, tioglikozidler, mirozin fermenti, miwesinde 27mg%
yod anyklanylypdyr (G. Berdimuhamedow, 2010; M.O. Karryyew, M.B. Artemyewa, R.T. Bayewa,
W.W. Kiselyowa, 1991).

1-nji tablisa
Goyiilde anyklanylan himiki maddalaryn esasy toparlary we wekilleri (Nizar Tlili et al, 2011)

T/b Himiki topary Himiki topara degisli wekilleri

1 | Alkaloidler Tetragidrohinolin, stahidrin, kapparisin A, kapparisin B, kapparisin C, N-(3'-
Maleimidil)-5-gidroksimetil-2-pirrol formaldegid, kapparispin, kapparispin
26-0- B -D-glyukozid, kadabisin 26-O- 3 -D-glyukozid gidrohlorid

2 | Flawonoidler Rutin, kwersetin, kwersetin ramnozid, izokwersetin, kwersetin [6"-a-L-
ramnozil-6"-O-f -D-glukozil]- B -D-glyukopiranozid, isoramnetin,
isoramnetin rutinozid, kempferol, kempferol rutinozid, kempferol ramnozil-
rutinozid, sakuranetin, wogonin, oroksilin A, izoginkgetin, ginkgetin

3 | Glyukozinolyatlar Glyukokapparin, glyukoiberin, glyukobrassisin, neoglyukobrassisin,
4-metoksi-glyukobrassisin, butil-isotiosianat, izopropil-izotiosianat,
kapparilozid A, kapparilozid A glyukoza

4 | Benzofuranonlar 2-(4-gidroksi-2-okso-2,3-digidrobenzofuran-3-il) asetonitril
5 | 3-Okso-a-ionol Korhoionozid, spionozid A, spionozid B
glikozid deriwaty
6 | Sterollar B —Sitosterol, B -Sitosterol glikozid
7 | Fenol kislotalary p-gidroksibenzoy kislotasy, protokateh kislotasy, p-metoksibenzoy kislotasy
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Goyiilin diiziimindaki geljegi bar bolan tisir ediji maddalar

Glyukozinolyatlar kiikiirt we azot saklayan, glyukozadan we aminokislotalardan gelip ¢ykyan
organiki birlesmelerin tebigy synpy bolup, Capparaceae, Brassicaceae we Caricaceae masgalalarynda
ikilenji metabolitler gérniisinde dus gelyar.

Glyukozinolyatlar kanserogenleri dargadyan fermentleri isjenlesdiryarler, domme ¢islerinl Osiis
faktoryny basyp yatyryarlar, domme ¢islerde tize damarlaryin emele gelmeginin 6niini alyarlar, ¢is
oyjuklerinin boliinmesini togtadyarlar we apoptozy yiize ¢ykaryarlar; antioksidant hisiyete eye.
Sagdyn adamyn bedeninde iymit, derman bilen bedene diisyan islendik kanserogeni saklap bilyén
stizglic hokmiinde isleyérler. Tioglikozid baglanysygy mirozinaza fermenti bilen gidrolizlenende
glyukozinolyatlar izotiosianatlara 6wriilméage ukyply”.

Goyiilin diiziminde esasy alkaloidlerin biri stahidrin hasaplanyar. Onun alymlary gyzyklandyryan
esasy biologiki tisiri ganyn lagtalanmagyny caltlasdyrmaga bolan ukybydyr (R.A. Botirow, 2020).

Rutin flawonoidi, P witamini diyip atlandyrylyan 6siimlik bioflawonoidleriniii diiziimine giryar.
Rutin okislenmesi dikeltme hadysalaryna gatnasyar, birlesdiriji dokumalary kislorod bilen doyurmak
bilen olaryn yagdayyny gowulasdyryar, damarlary berkidyér, ir garramakdan gorayar, gistamin
sintezini peseldip, allergiki reaksiyalardan gorayar.

Rutin flawonoidinin aglikony kwersetin kdpsanly miwelerde we gk dniimlerde bar bolup, erkin
radikallary tutmaga ukyply bolan in giiy¢li antioksidantlaryn biri hasaplanyar. Goyiil diiziminde in
kop mukdarda kwersetin (234mg/100g) saklayan tebigy ¢esmelerinl biridir (Heibatullah Kalantari et
al, 2018).

Ylmy isifi maksady. Tlrkmenistanyni ¢dginde dsyin goyiilin morfologik boleklerinini element
diiziminin barlagyny, goyiil tohumynyn yagynyn gaz-hromatografiya hem-de goyiilin kokiininn we
miwesinifi YaMR-spektroskopiya barlaglaryny gegirmek.

Barlaglaryn materiallary we usullary. Barlagy gecirmek {igin goytilin morfologik bolekleri
Kopetdagyn Asgabat sdherine golay dagetek yerlerinden toplanyldy.

Element barlagy. Goyiilin yapragynyn, baldagynyn, miwesinii, tohumynyn we kokiinin
element diiziimi — Epsilon 3XL kysymly rentgeno-flyuoressent energo-dispersion spektrometrde
barlanyldy (/-nji tablisa). Barlagy gecirmek iicin nusgalygy tayyarlamak enjamyn usulyyetine
layyklykda gecirildi. Gysgaga, guradylan nusgalyklar owradyldy we takyk 5,0 g Olcenilip alyndy.
Mufel pejinde 500°C gyzgynlykda kiillesdirildi. Kiiliin agramy 6lcenildi we nusgalyklaryn element
diiztimi barlanyldy. Alnan netijeler 2-nji tablisada gorkezilendir.

2-nji tablisa

Goyiilin morfologiki boleklerinii element diiziimi

T/b | Elementler Miwe Kok Baldak Yaprak Tohum
1 Mg 0,129% 0,102% 0,146% 0,842% 0,119%
2 Si 384 ppm | 3372 ppm | 289.4 ppm 0,194% 26,8 ppm
3 P 0,382% 0,118% 0,334% 0,717% 0,371%
4 S 0,578% 0,126% 0,481% 4,411% 0,352%
5 Cl 71,9 ppm 0,143% 156,9 ppm 0,204% 65,8 ppm
6 K 5,979% 0,179% 4,852% 15,159% 3,813%
7 Ca - 2,420% 1,437% 8,589% -
8 Ti - 469 ppm | 31,5ppm | 127.8 ppm 2,7 ppm

* https://ru.wikiqube.net/wiki/glucosinolate
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2-nji tablisanyn dowamy

9 Mn 40,0 ppm 602,1 ppm | 38,5 ppm
10 Fe 118,1 ppm 878, 4 ppm | 1154 ppm
11 Co 4,5 ppm - 3,1 ppm
12 Ni - - 3,4 ppm
13 Cu 24,7 ppm 37,5 ppm 25,1 ppm
14 Zn 171,9 ppm 0,142% 174,7 ppm
15 Br 4,1 ppm 27,6 ppm 1,6 ppm
16 Rb 33,3 ppm 60,6 ppm 17,5 ppm
17 Sr 54,1 ppm 933,0 ppm | 33,7 ppm
18 Y 0,5 ppm - 0,2 ppm
19 Zr 0,8 ppm 1,0 ppm 0,7 ppm
20 Ag 238,3 ppm 0,133% 232,5 ppm
21 Ba 2,4 ppm - —

22 Sm - 2,7 ppm —

23 Eu 11,2 ppm 24.8 ppm 4,5 ppm
24 Er 1,6 ppm -

25 Yb - - 1,3 ppm

Goyiil tohumynyn gaz-hromatografiya (GC-MS) barlagy

Tohum yagynyn alnysy. Guradylan goyiil tohumy owradyjy enjamda owradyldy. Owradylan
gdyiil tohumynyn kiilkesinden 5,0 g mukdary takyk analitiki terezide 6lgenilip alyndy. Kiilke “Sokslet”
enjamynda yerlesdirildi we n-geksan bilen 6 sagadyit dowamynda ekstraksiya edildi. Erediji rotorly
bugardyjyda 45°C gyzgynlykda, wakuumda pes basysda bugardylyp, ergin goyaldyldy we sarymtyl-
gonur renkli suwuk galyndy alyndy. Alnan yag barlag ti¢in ulanylyanca 18°C sowukda saklanyldy.

GC-MS barlagy. Alnan nusgalyklar 5,0 ml n-geksanyn ergininde eredildi. Erdn nusgalyklaryn
erginlerinden 10 mkl alyndy we 1,0 ml n-geksana gosup garysdyryjyda garysdyryldy. Nusgalyklaryn
gaz hromatografiya usulynda barlagy Agilent kwadrupol — ucus wagty kesgitleyan mass-spektrometr
detektorly gaz-hromatografynda (Agilent 7890B-QTOF GC-MS) yerine yetirildi.

HP-5MS, 5%-li fenilmetilsiloks kapillyar kolonkalar (30m X 0,25 mm X 0,25um), akys tizligi 1 ml/
min ulanyldy. GC-MS dolandyrylysy EZChrom Elite programmasy bilen amala agyryldy.

: |

2-nji surat. Goyiil tohumynyn yagynyn GC-MS hromatogrammasy
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Giris 200°C, splitless, inyeksiya gowriimi 1 mkl. Pejin gyzgynlygy 1-nji minutda 60°C,
100°C-4 ¢enli 10°C/minut tizlik bilen artdyryldy, sonira 200°C gyzgynlyga 10°C/minut tizlik bilen
yokarlandyryldy we 1 minut saklanyldy, soiira 280°C-a ¢enli 10°C/minut tizlik bilen artdyryldy hem-de
5 minut saklanyldy. Transfer ge¢irijinin gyzgynlygy 280°C diylip bellenildi. Erginiii saklanmasy
(solvent delay) — 3,62 minut. Goéteriji gaz hokmiinde geliy gazy 1,0 ml/minut tizlikde ulanyldy.
Nusgalyklary erediji hokmiinde geksan ulanyldy.

Her ekstraktdan nusgalyklary tayyarlap hromatografa 1 pl mocberde goyberildi. Elektron
ionizasiya ti¢in sertler 70 eV ion energiyasy, wakuum 10-5 Torr we skanirlenmeli massa ¢dgi 60 m/z-den
600 m/z-e genli bellendi. Yiize ¢ykarylan birlesmeler Agilent Mass-Hunter (Rt) programmasynyi
NIST kitaphanasyndaky spektral maglumatlar bilen denesdirilip identifisirlendi.

3-nji tablisa
Goyiil tohumynyn yagynda anyklanylan maddalar
T/b Yorgiinli atlary Sinonim Molekulyar agramy
1 m-Ksilen Benzol, 1-etil-2,4-dimetil 134
2 Duren Benzol, 1,2,4,5-tetrametil 134
3 Laurin kislotasy Dodekan kislotasy 200
4 Miristin kislotasy Tetradekan kislotasy 228
5 Palmitoolein kislotasy cis-9-geksadekan kislotasy 254
6 Palmitin kislotasy n-geksadekan kislotasy 256
7 Linol kislotasy 9,12-Oktadekadien kislotasy 280
8 dl-a-Tokoferol (£)-a-Tokoferol 430
9 Kampesterol Kampesterin 400
10 E witamini a-Tokoferol 430
11 Dioktil tereftalat Tereftal kislotasy 390
12 v-Sitosterol Fukosterol 414
13 5-Tokoferol 8-Metiltokol 402

Yadro-magnit rezonans spektrometriya (1H-YaMR) barlagy

Goyiilin YaMR barlagy Koreya respublikasynyii Sungyunkwan uniwersitetiniii Farmasiya
mekdebinin alymlarynyn yardam etmeginde bilelikde gecirildi.

Goyilin guradylan kokiinden we miwesinden gerek mukdary kigi gaba gecirilip, metanol
ergini bilen eredildi hem-de Yuka gatlakly hromatografiya (TLC) barlagy gecirildi. Barlag
polyar ddl we polyar gatlaklarda gecirildi. Munun {i¢in diirli gatnasykdaky erginler saylandy:
hloroform:metanol /10:1; hloroform:metanol /20:1; hloroform: metanol /5:1; hloroform:metanol /2:1;
hloroform:metanol:suw /9:3:0.5; hloroform: metanol:suw /9:3:0.1; dihlormetan:metanol:suw /7:3:0.1;
dihlormetan:metanol /5:1; geksan:etilasetat /5:1.

Metanolda eredilen nusgalyklar kici gaplara gegirilip, silikagelli spris slizglicden siiziildi
we bugardyldy. Sofira yene-de 0,45 mkm o6lcegli spris-filtrden siiziilip, ki¢i gaba gegirildi. Soiira
preparatiw hromatografda (High-resolution (HR) electrospray ionisation (ESI) Waters UPLC-QTOF
Xevo Gz-S mass spektrometr), polyar kolonkadan C-18, 50-250 mkL aralykdaky mukdar bilen, 100
min siklde, dinamiki faza 60%-1i metanol erginini ulanmak bilen hromatografirlendi. 9 sany pik
yize ¢ykdy, 9 komponent boliinip alyndy. Alnan komponentler 6niinden agramy 6lgenilen gaplara
gecirildi. Olaryn hersi ayratynlykda yuka-gatlakly hromatografiya barlagyny hloroform:metanol/10:1
gatnasykda, polyar dél fazada, ultarmelewse sohlesinde 254 nm we 366 nm tolkun uzynlygynda
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barlanyldy. 5-nji we 6-njy komponentler arassa madda hasap edildi we olar YaMR spektroskopiya
barlagyndan gecirmége tayyarlanyldy.

Beyleki komponentleri has arassa gorniisinde almak {i¢in semipreparatiw hromatografda
(Shimadzu HPLC system with SPD-20A/20AV UV-Vis detector) komponentlere boliindi. Onda
4 nusgalyk 400 mkL mukdarda, fenil-geksil kolonkada 40%-li metanoldan gecirildi. Sonda 3 pik
¢ykdy, olaryn saklanma wagty 26,48 min, 48,27 min, 51,02 min. Bu {i¢ pik ayratyn madda hékmiinde
boliinip alyndy, ayratyn gaba yygnaldy we yuka gatlakly hromatografiya barlagy gecirildi. 2-nji we
3-nji piklerinl arassa maddadygy anyklanyldy we olar 99,5%-1i deyterirlenen metanol ulanmak arkaly
YaMR spektroskopiya barlagyna tayyarlanyldy.

YaMR spektroskopiya iigin Bruker Avance spektrometri (Bruker Avance III 700 NMR
spectrometer operating at 700 Mhz (1H&13C)) ulanyldy. Gecirilen 1H- YaMR spektroskopiya
barlagynyn netijesi boyunga goyiil kokiiniii dihlormetan fraksiyasyndan kapparin A (6-metoksil-2’-
(metiltio) spiro [3H-indol-3,5°(4’H) tiazol]-2-one), kapparin B (6-metoksi-2-(metiltio)-1H-indol-3-
karbaldegid) alkaloidleri yiize ¢cykaryldy.

4-nji tablisa

Goyiilin diiziiminden boliinip alnan birlesmeler

Kapparin A: H3C Kapparin B: H
(6-metoksil-2’-(metiltio) N S | (6-metoksi-2-(metiltio)- o
spiro [3H-indol- 1H-indol-3-karbaldegid)
3,5’(4’H) tiazol]-2- - alkaloid goyiiliit [ [ ;S\
one) — alkaloid gdyiilin @\%:o kokiinifi dihlormetan | H3¢O N CH
kokiinin dihlormetan H,CO fraksiyasynda
fraksiyasynda anyklanyldy
anyklanyldy
6-metoksi-3H-indol 6-metoksi-3H-
2-nitro karbaldegid indol-2metilsulfonil
goyiilin kokiinden alnan /@C karbaldegid goyiilin CH3
ekstraktda anyklanyldy kokiinden alnan b
HsCO ekstraktda anyklanyldy | HsCO H
3-metoksi-4-gidroksi OH 3-sianometil-5(1- HO
benzoy Kkislotasy OCH, 0si-2,3,4-triol)- HO,
goyiilin kokiinden alnan 5(gidroksimetil) [ J
ekstraktda anyklanyldy siklogeksan)-1H-indol | o7 ~">¢g cN
goyiilin kokiinden alnan OH
coor ekstraktda anyklanyldy N
N
Gidroksil benzoy OH 3-OH-10, 13-dimetil-17- /\?
kislotasy goyiilin (4-etil S-metilgeptan) N
miwesinden alnan goyiilin miwesinden I
ekstraktda anyklanyldy alnan ekstraktda
anyklanyldy
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NETIJE

1. Goyiil ostimliginiii yapragynyn, baldagynyi, miwesinifi, tohumynyn we kokiinini element
diiziiminin barlagy rentgeno-flyuoressent energo-dispersion spektrometrde gecirildi. Barlagyn
netijesinde goyiilit miwesinde 20, kokiinde 19, baldagynda 18, yapragynda 19, tohumynda 21 sany
element anyklanyldy.

2. Goyilin miwesinin tohumyndan “Sokslet” ekstraksiya usulynda yagy alyndy. Alnan yagyn
barlagy Agilent kwadrupol ugus wagty kesgitleydn mass-spektrometr detektorly gaz-hromatografynda
gecirildi we 13 sany himiki birlesme anyklanyldy.

3. Goyiilin kokiiniti we miwesinifi 1H-YaMR spektroskopiya barlagy geirildi. Gegirilen barlagyi
netijesinde gdyiilin kokiiniii dihlormetan fraksiyasyndan kapparin A we kapparin B alkaloidleri ylize
cykaryldy.
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NCCIEJOBAHUE J3JIEMEHTHOI'O COCTABA,
TA3OXPOMATOTPA®UUYECKHU AHAJIN3 U SIMP-CIIEKTPOCKOIIUS
KAIIEPCOB KOJIIOYUUX NMPOU3SPACTAIOIINX B TYPKMEHUCTAHE

Barsip IN'oBmyTresauesuy lanarapos
3agedyowuii 1a60pamopul MmexHoI02uu
npoU3800CMBa JIeKaAPCMEEHHbIX CPeOCms
Llenmpa mexnonoauii Axkademuu nayx Typkmenucmana

AHHOTAUA

B Hayunoii pabome onucamo pe3yibmamsl UCCIE008AHUS MOPHONOSUHECKUX dacmell
JIeKapCmMeeHHOo20 pacmeHnus Kanepcos Konouux npouspacmaiowux 6 meppumopuu Typkmenucmana.
IIposedeno anemenmublil aHanU3 MOp@OIo2UYecKUx dacmet, 2a30XpomMamocpapuyecKull aHaius
macna ceman kanepcog u AMP-cnekmpockonus ¢opykmoe u kopHell.

KiroueBble ciioBa: Kamepchl KOJNIOYME, capparis spinosa, JIEKapcTBEHHOE PAacTEHHUE, DIIEMEHTHBIN
cocTtas, ra3-xpomarorpadus, 1H-AMP.

INVESTIGATION OF THE ELEMENTAL COMPOSITION, GAS
CHROMATOGRAPHIC ANALYSIS AND NMR SPECTROSCOPY OF
CAPERS GROWING IN TURKMENISTAN

Batyr Gowshutgeldiyevich Danatarov

The head of the laboratory of drug production technology
at the center of Technologies

of the Academy of Sciences of Turkmenistan

Abstract

The scientific work describes the results of a study of the morphological parts of the medicinal plant capers
growing in the territory of Turkmenistan. Elemental analysis of morphological parts, gas chromatographic
analysis of caper seed oil and NMR spectroscopy of fruits and roots were carried out.

Keywords: capers, capparis spinosa, medicinal plant, elemental composition, gas chromatography,
INMR.
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