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JOCJII)KEHHS )KUPHOKHUCJIOTHOI'O
CKJIAJY TPABU KOXIi BIHUYHOI

Ipouska B. B., Kypaseus 1. O.

Hanionansuuii papmaneBTHYHMIT YHIBEpCUTET, M.

XapkiB
AKTyaJlbHiCTh
JKupHi KHCIOTH 3a XIMIYHOK CTPYKTYPOK €
amiaTUYHUMKH ~ JTOBIOJIAHIIOTOBUMHU  alKaHaM#u  abo

QIKEHaMH 3 METWIBHOIO TPYIOI0 Ha OJHOMY KiHII Ta
KapOOKCHJIBHOIO TpyIOlo Ha iHmomy. [IpupoaHi >xupHi
KHCJIOTH 3a3BMYall MalOTh 10 TPUIUATH MApHHUX aTOMIB
kapOoHy [1-3]. V BUrIsIOl TPHUTIINEPHIIB ITi CIIOIYKH €
JDKEpeJTIOM €HEeprii AJ OpraHi3My, a TaKoXK BHKOHYIOTh
TEPMOPETYJIATOPHY Ta 3axucHy o¢yukuii [2]. VY
(hapMareBTHIHIH IPOMHUCIOBOCTI KHUPHI KUCIOTH ITHPOKO
BUKOPHCTOBYIOTBCS ~ SIK  JIOTIOMDKHI pPEUOBHHH HpPH
BUPOOHHMIITBI €MyJIbCiil Ta mpenaparis 3 Jginocomamu [2].

®dapMaKoJIOriuHO aKTUBHUMH € TOJIIHCHACUYCHI
JKUPHI KHCIOTH, a00 SIK X II[¢ Ha3UBAaIOTh MOJIIE€HOBI, SKI
MaloTh JIeKiJIbKka HEHACHMYECHUX 3B’SI3KIB MK aTOMaMH
kapOOHy. 3a TIONOKEHHSIM HCHACHUCHHX 3B S3KIiB
PO3pi3HAITh W-3 Ta W-6 HeHacuueHi x)upHi kucioTu. Li
KHCJIOTH HE MOXYTh CHHTE3yBAaTHCS B OpraHi3Mi JIOJUHU
1 BITHOCATBCS IO ECEHIlIalIbHUX CIIOYK. Jl0 HUX HalexaTh
MOHO€HOBI 0JIETHOBa, TOHJJ0IHOBA, €PYKOBA Ta MOJIIEHOBI —
JIiHOJIEBA Ta JIiHOJEHOBa KUCIO0TH, [3]. BOHM BILIMBAIOTH
Ha OOMIH pEYOBHH, 3MEHINYIOTH IIPOSBH 3allaJICHHS,
MOKPAIIyIOTh  TICTOJOTIYHI  IMOKAa3HWKH  CIHU30BOI
000JI0HKH KHIIIEYHUKA, 3MEHILYIOTh iH/IEKC
aTepPOreHHOCTI, 3HIKYIOTh PU3UK BUHUKHEHHS 1H(QAPKTiB
Ta iHcynbTiB [1, 2, 4].

Koxis simmuna (Kochia scoparia (L.) Schrad.)
abo sk il 1ie Ha3wuBaroTH Oacis BiHmuHa (Bassia scoparia
(L.) A. J. Scott) — e omHOpiYHA TpaB’sSHUCTA POCIHHA
pomuuu  AmapantoBi (Amaranthaceae Juss.). i
0aTHKIBITMHOIO BBaXXAIOTh KpaiHn A¢puku Ta CximgHOI
A3ii, 1e BOHa 3pocTae siK Oyp’siH 1 3arOTOBJISETHCS K KOPM
Uit TBapuH. B VKpaiHi KOXil0 BIHHYHY BUPOILYIOTH 5K
JICKOPAaTHBHY POCIMHY. 32 Bi3yaJIbHYy CXOXICTh Ii 4acTo
HA3WBAKOTH «ITHIM KHmapucom» [5].

Tpanuuilino y Kurai ta Kopei cymeni mioan
KOXii BIHMYHOT BHKOPHUCTOBYIOTH JUIsl  JIIKyBaHHS
3aXBOPIOBaHb LIKIPH, CEYOBUBIJIHUX HUISAXIB, IyKPOBOI'O
niabery Ta peBmatoimHoro aprtpury [6]. Tpamumiitna
AMIOHChKAa MEAWIMHA PEKOMEHIy€e HAacTOoi TpaBH i€l
POCIIMHHM TIPH JIIKyBaHHI KOH IOHKTUBITY, OCTEOapTpHTY,
PEBMaTOIHOTO apTpUTy, OOMIO y M’si3aX Ta Cyriooax,
musypii [5]. 3a momomororo i€l pocnuau Ha TaiiBawi
NiKyroTh Kponu’siHKy [6], y Kopei — i BUKOpHCTOBYIOTH
SK aHTHAOT Ta SIK 3aci0 Juid JIKyBaHHS 3aXBOPIOBaHb
LIKipH, IO CYNPOBOIXKYIOThCS CBepOiHHAM [5].

®dapMaKoJIOTIiYHI JTOCHIKEHHs] TIOKa3aId, 10
KOXis BiHWYHA Mae aHTHOaKTEpiaIbHY,
NPOTUIAPA3UTAPHY, MPOTUIYXJIHHHY, MPOTHIIa0eTHYHY,
AQHTUOKCHJIAHTHY, MPOTHAJEPriiiHy, MpoTH3analbHy,
aHaJTe3yIody JIif0, a TAKOXK IPUTHIYYE aKTUBHICTh PEHIHY

[5-9].
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3a maHuMU JiTeparypH, credia Ta JHCTS KOXil
BIHMYHOT  HAKONMHUYYIOTh  aJKaJOIN{, KapOTHHOINH,
acKopOiHOBY, HIKOTHHOBY KHCJIOTH, TiaMiH, pruOoQIaBiH,
BYTJICBOAM, MIKPOEJIEMEHTH, IUIOAM — TPHUTEPIICHOBI
carnoHian (MomopauH Ic, momopaun Ilc Ta ix riko3may,
ckomapianosuau A, B i C) [5, 6, 10, 11]. I3 TpaBu miei
pPOCIHMHU IpaKCHKUMH JTOCHiAHUKAMHU OyiHd BHIUICHI
CHONYyKHA (EHONBHOI TPHUPOAN, 30KpeMa TEKTOPITeHiH,
nparenseid Ta ipidorenin [10]. ¥ miogax miei pocnuan
iIeHTH(IKYyBaIH TIIIKO3UIM KBEPLETHHY, y TOMY YHCHI
pytuH [5, 12].

Kopeticpki BYCHI METOJIOM ra3zoBoi
xpomatorpadii y mioaax Koxii BIHUYHOI i1eHTH(iKyBanu
18 ’KMpHUX BUCJIOT, y TOMY YHCJi CTEAPHHOBY, OJICTHOBY,
JIHOJIEBY, JHOJEHOBY Ta TOHMOIHOBY KHCIOTH [9].
Ipakcbki  OOCHITHWKM y HAciHHI KOXii  BIHHYHOL
ineaTudikyBamu 14 xumpHHX kuciaoT. Cepen HuX 9
KUPHUX KHCIOT Oynu HeHacnueHnMmu. Ha iX BMmicT
npunagano 83,85 %. Haiibineme y wii cupoBuHI
Mictriaocs JiHoaeBoi (19,69 %) Ta JiHOJCHOBOI KHCIIOT
(49,90 %) [13].

IIpote, 3HaiimeHa B JiTepaTypi iHpopMarlis €
OOMEXEHOI 1 He Ja€ WUIICHOrO YSBICHHS CTOCOBHO
SIKICHOTO CKJIaJy Ta KiJIbKICHOTO BMICTY JKUPHHUX KUCJIOT Y
TpaBi wiei pocnuHu. ToMmy, BUBUEHHS )KUPHOKHUCIOTHOTO
CKJIaJly TPaBH KOXil BIHUYHOI € aKTyaJIbHUM.

Merta gocJiaKeHHs

Mertoro poOoTH OyII0 BUBUSHHS SIKICHOTO CKIIaay
Ta BU3HAYCHHS KiJIbKICHOTO BMICTY )KUPHUX KHUCIIOT TPaBU
KOXii BIHUYHO{.

Martepianu i MmeToau

Hdast HPOBECHHS EKCIIEPUMEHTY
BUKOPHUCTOBYBAJIM MOBITPSHO-CYXy, MNOAPIOHEHY TpaBy
KOXil BIHMYHOI, SKy 3aroTOBISUIM Yy TEPiOJ UBITIHHSI
pocnuau 'y 2020-2021 p. p. Ha TepuTopii XapKiBChKOT
obuacri.

JlocimiKeHHs SIKICHOTO CKJIaJy Ta BH3HAUCHHS
KiJIbKICHOTO BMICTY JKUPHHX KHCIIOT HiCIIsI METHITIOBaHHS
MPOBOAMIM ~ METOAOM Ta3oBoi  xpomarorpadii 3a
JonomMororo razosoro xpomarorpada «Cemmixpom-1» 3
NoJTyM STHO-10HI3al[IfHUM JIeTeKTOpoM. MeTHIIOBI ecTepu
KUPHUX KHCJIOT 11eHTU(IKYBaIM 32 4aCcOM YTPUMYBaHHS
y TOpIBHSHHI 31 CTAHIAPTHUMH 3pa3KaMu METHJIOBUX
€cTepiB HACHYEHHMX Ta HEHACHYEHHX J>KUPHHX KHCIOT
ToproBoi Mapku «Sigma-Aldrichy.

Jlis  mpoBeNeHHS aHamizy BHUKOPHCTOBYBAIH
reKCaHOBY (hpaKIilo 3 TpaBU KOXil BIHUYHOI, METHIIFOBAHHS
SKOI TPOBOAWIM 32 MOAM(IKOBAHOIO METOJIMKOIO
[eiickepa [14-16].

IMpn mpoBemeHHi XpomaTorpadiqHOro aHaizy
BUKOPUCTOBYBAJIM XpOMAaTorpadiuHy KOJOHKY JOBKHHOIO
2,5 M, BHYTpImHIH jgiamMeTp $KOi CTaHOBUB 4 MM.
Hepyxomoro ¢asoto ciyrysas iHepToH, 00pobnernit 10 %
T TUIICHTJTIKOJIBCYKITHHATOM. Ha  mpumani Oynu
BCTAHOBJICHI TakKi MapaMeTpu: TeMIleparypa TepMocTaTa
kononkn — 180°C, Temmepatypa Bumapamka — 230°C,
Temmeparypa aerexropa — 220°C, mBHIKICTh TOTOKY Ta3a
Hocig (asor) 30 cm%/xB, 06’eM npobu 2 MM® po3uuHy
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METHJIOBHX €CTEpIB JKHUPHUX KHUCIOT Y TCKCaHi.
KimpkicHUIE BMICT IHAMBIIYyadbHHUX JKHUPHUX KHUCIOT
00YHCITIOBAIM METOIOM BHYTPIIIHBOI HOpMaizamii [14-
16].

Pe3yabTaTH TA iX 00rOBOpEeHHs
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3a pesynbTaraMM €KCHEPHMEHTY Yy TpaBi KOXii
BIHMYHO] i1eHTH(iKOoBaHO 11 )KUPHUX KUCIIOT, 3 SIKUX 4 €
HEHACHYCHUMHU. XpoMaTorpadidanii mpodis METHIOBUX
ecTepiB JKHPHHX KHCIOT TpaBH KOXii BIHHYHOI,
OJIlepKaHUH METOAOM ra30BOi XpoMaTorpadii HaBeeHO Ha
puc. 1.
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Puc. 1. XpomaTtorpadiunuii npodine MeTHI0BHX ecTepiB JKUPHUX KMCJIOT TPaBU KOXii BIHUYHOT

KinbkicHMI BMICT 1I€HTU(QIKOBAaHHX >KUPHHX
KHUCJIOT Y TpaBi KOXil BIHUYHOT HaBeieHo y Tabd. 1.

Ta6auus 1 SkicHuii ckyajg Ta KiabKICHUA BMICT JKMPHMX KMCJIOT Y TPaBi KoXii BIHMYHOI

Bumict y niepepaxyHKy Ha abCOJIOTHO CyXy
Ha3zsa xucmorun cupoBuny, %
HacuueHi )KUpHI KUCIOTH
JlaypunoBa 0,38 +0,01
MipucTHHOBA 2,20+ 0,06
ITansMiTHHOBA 14,78 + 0,37
CreapuHoBa 1,28 + 0,03
ApaxiHoBa (eliKo3aHOBa) 0,32+0,01
Berenosa 0,72+ 0,02
Ti 1,00 +£0,03
ICHOIICPUHOBA
3arajiom HaCHYEHUX KHUCIIOT 20,68 = 0,52
Henacu4eHi )KUpHI KHCIIOTH
ITanbMiTONETHOBA 1,35+ 0,03
OueiHoBa 3,34+ 0,08
JlinoJsieBa 30,57 £ 0,76
JliHoJIeHOBA 43,24 +£1,08
3arajgoM HEHACUYEHHUX KUCIIOT 78,50+ 1,96
3arajoM HeineHTH(iIKOBAaHUX KUCIIOT 0,82 + 0,02

3a pesynbraraMH €KCIEpPUMEHTY Ha BMiCT
HEHACHYCHUX JKUPHUX KHCIOT Yy TpaBi KOXil BiHHYHOI
npunagano 78,50 %.  JloMiHYIOYOK HEHACHYEHOIO
YKUPHOIO KHCIIOTOO OyJia JIIHOJIEHOBA KUCIOTa. BMiCT i€l
cnonmyku craHoBuB 43,24 %. JliHoneBOoi KHCIOTH Yy
JOCIIKyBaHil CUPOBUHI MicTHIOCS Y 1,4 pa3 MeHIIe, Hix
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JiHONEeHOBOI. BwmicT oneiHOBoi Ta mambMiTOIETHOBOL
KHCJIOT 3HaxonuBcs B Mexax 1,35 — 3,34 %.

Cepes HAaCHMYCHUX IKHPHHUX KHCIOT Y TpaBi
JOCITIPKYBaHOT POCIWHU TepeBakayia MaJbMITHHOBA
kucnora (14,78 %). MipuCTHHOBOI KUCIOTH y TpaBi KOXil
BIHMYHOI MicTmiiocst Maiixke y 7 pasiB menure — 2,20 %.
CreapunoBoi kucnotu (1,28 %) HakonmuyBayiocs: Maiibke
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BJBiUl MEHIIE, HIX MIPHUCTHHOBOI. BMicT naypuHOBOI,
apaxiHOBOi, O€reHoBOi Ta JITHOIEPHHOBOI KHCIIOT HE
nepesuiryBas | %.

Y HaykoBiff JiTepaTypi 3HalAZEHO BiZOMOCTI
JIUIIE PO )KUPHOKUCIOTHUH CKIIAJ IIOIB KOXii BIHUYHOT,
BupomieHoi y Kopei [9] Ta HaciHHA wiel pocimuHH,
BupommeHoro B Ipami [13]. Indopmamii crocoBHO
KUPHOKHUCIOTHOTO CKJIagy TpaBH KOXil BIiHMYHOI He
3HaigeHo. TakuM YUHOM, SIKICHHUH CKIan Ta KiNbKICHUI
BMICT JKUPHMX KHCIOT TpaBH KOXil  BIHMYHOI
JOCIIKYETHCSI BIIEPILIE.

BucnoBku:

Mertonom razoBoi xpomarorpadii y TpaBi Koxii
BiHMYHOI imeHTH]iKOBaHO 11 XUPHUX KHUCIOT, 3 AKX 4 -
HEHAaCcHYeHi. 3a pe3yJbTaTaMH aHali3y, Y AOCIIKyBaHIi
CHPOBHHI IIPEBATIOBAIM HEHACHYCHI XKHPHI KHCIOTH, 1€ TX
mictunocs 78,50 %.

PesynbTaTi eKCIIEpUMEHTY ITOKa3aly, 0 Y TpaBi
KOXii BIHMYHOI 3a BMICTOM TIIepeBakala JiHOJICHOBA
kucnota (43,24 %). Bwmict ninoneBoi kucioru (30,57 %)
OyB maibke y 1,4 pa3 menmre. Kpim Toro, y miii CHpoBuHi
BIAMIYEHO BHCOKHN BMICT HACHY€HOI MNAJIbMITHHOBOI
kucnoru — 14,78 %.

OpnepxaHi pe3ysbTaTH J03BOJISIOTH MOTJIHOUTH
3HAHHS CTOCOBHO KUPHOKHCIOTHOTO CKJIamy TPaBH KOXil
BiHWYHOI Ta OyAyThb BUKOPUCTaHI TpH PO3poOIi
JKapCchKHUX 3ac00iB Ha 11 OCHOBI.

The study of Kochia scoparia (L.) Schrad. herb fatty
acid composition

Viktoriia Protska, Iryna Zhuravel

Introduction. The Kochia scoparia (L.) Schrad., which
is also designated Bassia scoparia is a member of the
Amaranthaceae Juss. family, native to Africa and Far
East Asia. In Ukraine, Kochia scoparia (L.) Schrad. is
grown as an ornamental plant. For its visual resemblance,
it is often called the "summer cypress".According data
literature, Kochia scoparia (L.) Schrad. contained
triterpenoid saponins, alkaloids, flavonoids,
carbohydrates, vitamins, fatty acids, volatile oil and trace
elements. The fruit of Kochia scoparia (L.) Schrad. is
administered to treat skin diseases, diabetes mellitus and
rheumatoid arthritis in Chinese and Korean traditional
medicine. Furthermore, it is frequently administered to
treat urticaria in Taiwan. The pharmacological studies
revealed that Kochia scoparia (L.) Schrad. possessed
antibacterial, antiparasitic, anti-cancer, antidiabetic,
antioxidant, antiallergic, anti-inflammatory, analgesic,
obesity preventive effects. The aim of the work was to
study the qualitative composition and determine the
quantitative content of fatty acids of herb of Kochia
scoparia (L.) Schrad. by gas chromatography. Materials
and methods. For the experiment, air-dried, crushed herb
of Kochia scoparia (L.) Schrad. were used. Plant raw
material was harvested in 2020-2021 in the Kharkiv
region. The study of the qualitative composition and
determination of the fatty acids quantitative content after
methylation was performed by gas chromatography.
Results and discussion. 11 fatty acids were identified in
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herb of Kochia scoparia (L.) Schrad and their
quantitative content was determined by gas
chromatography. At least four fatty acids are classified as
unsaturated fatty acids. Unsaturated fatty acids dominated
in herb of Kochia scoparia (L.) Schrad, forming 78,50 %
of total content. Among unsaturated fatty acids linolenic
acid (43,24 %) prevailed in herb of Kochia scoparia (L.)
Schrad. In addition, Kochia scoparia (L.) Schrad herb
had a high content of linoleic acid that equaled 30,57 %.
Among the saturated fatty acids in Kochia scoparia (L.)
Schrad herb, palmitic acid (14,78 %) was the major
compound. The results of the experiment showed that the
content of lauric, arachidic, behenic and lignoceric acids
in the studied types of plant raw material did not exceed
1%. Conclusions. The obtained results allow to deepen
the knowledge about the fatty acid composition of the
herbal drug of Kochia scoparia (L.) Schrad., to establish
the relationship between pharmacological action and the
fatty acid composition of the raw materials, and will be
used in the development of drugs based on it.

Key words: Kochia scoparia (L.) Schrad.,
Bassia scoparia (L.) A. J. Scott, Amaranthaceae Juss.,
GC analysis, fatty acids.

References

1. Yates C. M., Calder P. C. & Ed Rainger G. (2014).
Pharmacology  and  therapeutics of  omega-3
polyunsaturated fatty acids in chronic inflammatory
disease. Pharmacology & Therapeutics. 2014. Ne 141 (3).
P. 272-282.
http://www.doi.org/10.1016/j.pharmthera.2013.10.010

2. Rustan A. C. & Drevon C. A. (2005). Fatty Acids:
Structures and Properties. Encyclopedia of life sciences, 1,
1-7. http://www.doi.org/10.1038/npg.els.0003894

3. LunnJ. & Theobald H. E. (2006). The health effects of
dietary unsaturated fatty acids. British Nutrition
Foundation ~ Nutrition  Bulletin, 31, 178-224.
https://doi.org/10.1111/j.1467-3010.2006.00571.x

4. Al-shahery Y. J. & Alasady I. N. (2021). Identification
of Saturated and Unsaturated Fatty Acids Produced by
Chlorella vulgaris as a Potential Candidate for Biodiesel
Production. Trop J Nat Prod Res, 5 (2), 238-242.
http://www.doi.org/10.26538/tjnpr/v5i2.4

5. Al-Snafi A. E. (2018). A review on pharmacological
activities of Kochia scoparia- A review. 1AJPS, 05 (04),
2213-2221.
https://www.researchgate.net/publication/324521457 A
REVIEW_ON_PHARMACOLOGICAL_ACTIVITIES
OF _KOCHIA_SCOPARIA-A_REVIEW

6. JoS.,Ryul, Han H.-Y., Lee G., Ryu M. H. & Kim H.
(2016). Anti-inflammatory activity of Kochia scoparia
fruit on contact dermatitis in mice. Molecular Medicine
reports, 13 (2), 1695-1700.
https://doi.org/10.3892/mmr.2015.4698

7. Han HY, Kim H, Son YH, Lee G, Jeong SH & Ryu
MH. (2014). Anti-cancer effects of Kochia scoparia fruit
in human breast cancer cells. Pharmacogn Mag, 10 (3),
661-667. https://doi.org/10.4103/0973-1296.139812.

8. Zuogi X., Suxi X., Yongning Z., Tao P. & Bo O.
(2018). The Anti-Inflammatory Effect of Fructus Kochiae



http://www.doi.org/10.1016/j.pharmthera.2013.10.010
http://www.doi.org/10.1038/npg.els.0003894
https://doi.org/10.1111/j.1467-3010.2006.00571.x
http://www.doi.org/10.26538/tjnpr/v5i2.4
https://www.researchgate.net/publication/324521457_A_REVIEW_ON_PHARMACOLOGICAL_ACTIVITIES_OF_KOCHIA_SCOPARIA-A_REVIEW
https://www.researchgate.net/publication/324521457_A_REVIEW_ON_PHARMACOLOGICAL_ACTIVITIES_OF_KOCHIA_SCOPARIA-A_REVIEW
https://www.researchgate.net/publication/324521457_A_REVIEW_ON_PHARMACOLOGICAL_ACTIVITIES_OF_KOCHIA_SCOPARIA-A_REVIEW
https://doi.org/10.3892/mmr.2015.4698
https://doi.org/10.4103/0973-1296.139812

Annals of Mechnikov Institute, N 2, 2022
www.imiamn.org.ua /journal.htm

on  Allergic Contact  Dermatitis Rats via
PERK1/2/TLR4/NF-kB Pathway Activation. Hindawi
Evidence-Based = Complementary and  Alternative
Medicine, 2018, 1-12.
https://doi.org/10.1155/2018/1096920.

9. ZouW., Tang Z., Long Y., Xiao Z., Bo O. & Liu M.
(2021). Kochiae Fructus, the Fruit of Common Potherb
Kochia scoparia (L) Schrad: A Review on
Phytochemistry, =~ Pharmacology,Toxicology,  Quality
Control, and Pharmacokinetics. Hindawi Evidence-Based
Complementary and Alternative Medicine, 2021, 1-17,
https://doi.org/10.1155/2021/5382684.

10. Zhang W, Zhang XX, Liu CF, Song RL & Wang JJ.
(2013). Study on chemical constituents of Kochia scoparia.
Zhong Yao Cai, 36 (6), 921-924.
https://www.researchgate.net/publication/259528808_Stu
dy_on_chemical_constituents of Kochia_scoparia
11.Valizadeh R., Abyanea M. M. & Ganjavi R. (2018).
Chemical Composition, in vitro Digestibility and
Fermentative Gas Production of Kochia scoparia Irrigated
by Water Containing Different Level of Salinity. Iranian
Journal of Animal Science Research, 8 (2), 238-247.
https://doi.org/10.22067/1JASR.V812.27715

12.Xu YH, Huang H, Zhang N, Kong DY & Hua ML.
(2014). Studies on the flavone glycosides from Fructus
Kochiae. J Asian Nat Prod Res. 16 (2), 141-147.
https://doi.org/10.1080/10286020.2013.824427

13. Salehi M., Kafi M. & Kiani A. R. (2012). Salinity and
Water Effects on Growth, Seed Production and Oil
Content of Kochia scoparia. Journal of Agronomy, 11 (1),
1-8. https://doi.org/10.3923/ja.2012.1.8.

14. Alrikabi A. Y. H., Protska V., Kyslychenko O. &
Zhuravel 1. (2021). The study of reynoutria sachalinensis
plant raw material fatty acid composition /. Bulletin of
Pharmaceutical Sciences, 44 (2).397-405.

15. Kyslychenko O. A., Protska V. V., Zhuravel I. O. &
Hutsol V. V. (2018). The study of Daucus carota subsp.
sativus fruits fatty acid composition of «Olenkay,
«Kharkivska Nantska» and «Yaskravay varieties.
Research Journal of Pharmaceutical, Biological and
Chemical Sciences, 9 (6), 307-312.
https://www.researchgate.net/publication/332845949 The
Study of Daucus_Carota_subsp_Sativus_fruits_fatty a
cid_composition_of 'Olenka’ 'kharkivska nantska' and_'
yaskrava' varieties

16. Dababneh M. F., Protska V. V. & Zhuravel I. O.
(2016). Analysis of fatty acid composition of rhizomes
with roots, leaves and flovers of Hosta Plantaginea.
Research Journal of Pharmaceutical, Biological and
Chemical Sciences, 7 (6), 2251- 2255.
https://www.researchgate.net/publication/311387990_An
alysis_of fatty acid composition_of rhizomes with_roo
ts leaves and flovers of Hosta plantaginea

DOI: 10.5281/zenodo.6634796

50


https://doi.org/10.1155/2018/1096920
https://doi.org/10.1155/2021/5382684
https://www.researchgate.net/publication/259528808_Study_on_chemical_constituents_of_Kochia_scoparia
https://www.researchgate.net/publication/259528808_Study_on_chemical_constituents_of_Kochia_scoparia
https://doi.org/10.22067/IJASR.V8I2.27715
https://doi.org/10.1080/10286020.2013.824427
https://doi.org/10.3923/ja.2012.1.8
https://www.researchgate.net/publication/332845949_The_Study_of_Daucus_Carota_subsp_Sativus_fruits_fatty_acid_composition_of_'Olenka'_'kharkivska_nantska'_and_'yaskrava'_varieties
https://www.researchgate.net/publication/332845949_The_Study_of_Daucus_Carota_subsp_Sativus_fruits_fatty_acid_composition_of_'Olenka'_'kharkivska_nantska'_and_'yaskrava'_varieties
https://www.researchgate.net/publication/332845949_The_Study_of_Daucus_Carota_subsp_Sativus_fruits_fatty_acid_composition_of_'Olenka'_'kharkivska_nantska'_and_'yaskrava'_varieties
https://www.researchgate.net/publication/332845949_The_Study_of_Daucus_Carota_subsp_Sativus_fruits_fatty_acid_composition_of_'Olenka'_'kharkivska_nantska'_and_'yaskrava'_varieties
https://www.researchgate.net/publication/311387990_Analysis_of_fatty_acid_composition_of_rhizomes_with_roots_leaves_and_flovers_of_Hosta_plantaginea
https://www.researchgate.net/publication/311387990_Analysis_of_fatty_acid_composition_of_rhizomes_with_roots_leaves_and_flovers_of_Hosta_plantaginea
https://www.researchgate.net/publication/311387990_Analysis_of_fatty_acid_composition_of_rhizomes_with_roots_leaves_and_flovers_of_Hosta_plantaginea

