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OLMA O‘SIMLIGI BARGLARI EFIR MOYLARINING KIMYOVIY TARKIBINI O‘RGANISH
N3YYEHME XUMUYECKOIO COCTABA 3®UPHbLIX MACEN JINCTLEB ABJTOHU
STUDYING THE CHEMICAL COMPOSITION OF APPLE LEAVE ESSENTIAL OILS
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Annotatsiya

Farg‘ona viloyati Oltiariq tumanida o'sadigan “Semerenko” olma navi ikki namunasining quritiigan barglaridan
qidrodistillash usuli bilan ajratib olingan efir moylarining tarkibi gaz xromatografiyasi-mass spektrometriya usuli bilan tadqiq
qilindi. Tadqiqot natijalariga ko‘ra Jo‘rak olmasining barglari efir moyi tarkibida 39 ta hamda Poloson olmasining tarkibida
barglari efir moyi tarkibida 36 ta birikma identifikatsiya qilindi. Efir moylari tarkibida terpen uglevodorodlar, monosiklik va bisiklik
monoterpenlar, seskviterpenlar, fenollar, spirtlar va to‘yinmagan aldegidlar va boshqa birikmalar hosilalari mavjud. Asosiy
birikmalar sifatida Jorak olmasi efir moyi tarkibida R(+)-limonen(12,8%); sis-a-kariofillen(7,76%); (-)-izoborneol (7,43%); trans-2-
geksenal(4,5%); vinilatsetonitril (4,34%); (+)-0-kadinen(3,94%) hamda Poloson olmasi efir moyi tarkibida siklofenxen(21,12%); (-
)-izoborneol(11,80%); 1,8-sineol(6,90%); sis-a-kariofillen (5,84%); 5,9,13-trimetil-4,8,12-tetradekatriyen-1-0l(4,72%); 3,7,11-
trimetil-1-dodekanol(4,65%); trans-2-geksenal(4,48%) mavjudligi aniqlandi.

AHHOMauyus

Memodom 2a3080l  xpomamo-macc-CrieKmpoMempuu  U3y4eH cocmas 3QUPHbIX Maces,  8blOeNIeHHbIX
2udpoducmunnayuel U3 8bICYWeEHHbIX nucmbe8 08yx obpa3yos sbroHu copma «CeMepeHKo», npouspacmaroujel 8
Anmbiapbikckom patioHe ®epzaHckol obnacmu. 1o pesynsmamam uccriedosaHuli 8 3GUPHOM Macsne Jucmbee A6/I0HU
IDkopak udeHmucgpuyuposaHo 39 coeduHeHul, a 8 IghUPHOM Mmacse fucmees s16:10HU 1onocoH - 36 coeduHeHul. AgpupHbIe
macna codepxam meprneHosble y21ee000p00bl, MOHOUUKIUYECKUe U OUUUKTUYECKUe MOHOMEePeHbl, CEeCK8UMEPeHsbl,
peHonbI, crupmbl U POuU3800HbIe HEHaChIUEHHbIX anb0eaudos u Opyaux coeduHeHul. B kayecmee OCHOBHbIX COeOUHEeHUU
agpupHoe macrio sibnoka [hxopak codepxum R(+)-numoneH (12,8%); uuc-a-kapuogpurneH (7,76%); (-)-uzobopHeon (7,43%);
mpaHc-2-2ekceHan (4,5%); euHunauyemorHumpun (4,34%); (+)-d-kaduHeH (3,94%) u aghupHoe macno sibnoka [lonocoH
codepxam yuknogperHyeH (21,12%); (-)-usobopreon (11,80%); 1,8-uyuneon (6,90%); yuc-a-kapuogpusnneH (5,84%); 5,9,13-
mpumemun-4,8,12-mempadekampueH-1-on (4,72%),; 3,7,11-mpumemun-1-0odekaHon (4,65%); mpaHc-2-eekceHana (4,48%).

Abstract

The composition of essential oils extracted by hydrodistillation from the dried leaves of two samples of the Semerenko
apple variety growing in the Altiaryk district of the Fergana region was studied by gas chromatography-mass spectrometry.
According to the results of the study, 39 compounds were identified in the essential oil of the leaves of the Jorak apple and 36 in
the essential oil of the leaves of the Poloson apple. The essential oils contain terpene hydrocarbons, monocyclic and bicyclic
monoterpenes, sesquiterpenes, phenols, alcohols and derivatives of unsaturated aldehydes and other compounds. The main
compounds in the Jorak apple essential oil are R(+)-limonene (12.8%); cis-a-caryophyllene (7.76%); (-)-isoborneol (7.43%);
trans-2-hexenal (4.5%); vinylacetonitrile (4.34%); (+)-0-cadinene (3.94%) and Poloson apple: cyclophenene (21.12%); (-)-
isoborneol (11.80%); 1,8-cineole (6.90%); cis-a-caryophyllene (5.84%),; 5,9,13-trimethyl-4,8,12-tetradecatrien-1-ol (4.72%);
3,7,11-trimethyl-1-dodecanol (4.65%); trans-2-hexenal (4.48%).

Kalit so‘zlar: Malus domestica, olma, barglari, gidrodistillyatsiya, efir moyi, GX-MS, siklofenxen, limonen, izoborneol.

Knroyeeble cnoea: Malus domestica, s6n0ko, nucmesi, 2udpoducmunnsayusi, agupHoe macno, [X-MC,
UUKIOGEHXEH, TUMOHEH, U30BOPHEOST.

Key words: Malus domestica, apple, leaves, hydrodistillation, essential oil, GC-MS, cyclophenene, limonene,
isoborneol.
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Olma dunyoda eng ko'p ishlab chigariladigan va ist'emol qilinadigan, butun yil davomida
bozorda mavjud bo‘ladigan, inson dietasining muhim gismi bo‘lgan hamda ozugaviy minerallar va
moddalarning ajoyib manbaidir. Olma va unga tegishli bo‘lgan mahsulotlarni iste’mol qgilish yurak-
gon tomir va saraton kasalliklarini oldini olishda yordam beradi.

ADABIYOTLAR TAHLILI VA METODLAR

Olma (Malus domestica Borkh.) Rosaceae oilasiga mansub, kelib chigishi Markaziy Osiyo
hisoblangan mevali daraxt. Olma uglevodlar, organik kislotalar, polifenol birikmalar, vitaminlar,
uchuvchan birikmalar, xlorofill, karotinoidlar, makro va mikroelementlarning hamda efir moylarining
manbai hisoblanadi[1-8].

Hindistonda Himolay mintaqasida yetishtiriladigan olma barglaridan gidrodistillash usuli
bilan ajratib olingan efir moyining kimyoviy tarkibi GX-MS usulida o‘rganilgan. Efir moyi tarkibida 17
birikma identifikatsiya gilingan. Eng yuqori migdorda evkaliptol(43,7%) aniglangan. Efir moyi
tarkibida shuningdek, quyidagi birikmalar anqgilangan: fitol (11,5%); a-farnezen (9,6%); pentakozan
(7,6%); trikozan (4,2%); podokarpen A (3,8%); sis-3-geksenilbenzoat (3,1%); 1,6,10-dodekatriyen-
3-0l-3,7,11-trimetil (2,0%); benzilbenzoat (1,7%); 2-pentadekanon (1,3%); 2-undekanon (1,1%);
trans-kariofillen (1,1%); 2-dodekanon (1,1%); n-geksilbenzoat (1,0%); linalol (1,0%); 4-terpineol
(0,8%) va p-damas-kenon(0,7%)[9].

Litvada yetishtiriladigan olma barglarining gidrosistillash usuli bilan ajratib olingan efir
moyining kimyoviy tarkibi GX-MS usulida o‘rganilgan. Efir moyi tarkibida 28 birikma identifikatsiya
gilingan. Eng yuqori miqdorda fitol(27,3%) aniglangan. Efir moyi tarkibida asosiy komponentlar
sifatida quyidagi birikmalar aniglangan: (E,E)-a-farnezen (11,2%); o-kadinol(10,5%); epi-a-
murulol(9,0%); Z-3-geksenil benzoat(8,4%); E-2-geksenil butirat(5,3%); B-kariofillen(2,9%); n-
undekan(2,6%); neril propionat(2,2%); E-nerolidol(2,1%); n-geksil benzoat(2,1%); a-murolol(1,8%);
farnezol(1,6%); neril izobutirat(1,3%); 6-kadinen(1,0%); E-2-geksenil benzoat(1,0%); germakren
D(1,0%); y-kadinen(1,0%); E-B-ionon(0,9%); pinan(0,5%); murolen(0,5%); a-kadinen(0,4%); trans-
pinen gidrat(0,4%); tridekan(0,3%); n-pentadekan(0,3%)[10]. Olib borilgan tadgigotlardan
ko‘rinadiki, fitol, evkaliptol, a-farnezen kabi birikmalar olma barglari efir moylarida aniglangan.

Tadgiqotimizning magsadi Farg‘ona viloyati Oltiariq tumani Jo‘rak va Poloson gishloglarida
o'suvchi olmaning “Semerenko” navining ikki namunasi barglarini efit moylarini kimyoviy tarkibini
o‘rganishdir.

Xitoyda yetishtiriladigan olma barglarining gidrosistillash usuli bilan ajratib Olmaning
“Semerenko navining Farg‘ona viloyati Oltiariq tumani Jo‘rak va Poloson gishloglarida o‘suvchi ikki
namunasi 2024-yil iyun oyida terib olingan va quruq salqin joyda quritiigan.Olmaning quritilgan va
maydalangan barglardan efir moylari 4 soat davomida Klevenjer asbobi yordamida gidrodistillash
yo'li bilan ajratib olingan. Jo‘rak gishlog‘ida terib olingan olmaning 101 grammidan 0,33 ml hamda
Poloson gishlog‘idan terib olingan olmaning 94 grammidan 0,25 ml efir moyi ajratib olingan. Efir
moylarining namunalari tahlil gilinmaguncha sovutkichda 0°C da saglangan.

Xromato-mass-spektrometrik tahlil. O‘rganilayotgan olmaning “Semerenko navining Jo‘rak
va Poloson qishloglaida o‘suvchi ikki namunalari barglaridan ajratib olingan efir moylarining
uchuvchan komponentlarini aniglash Agilent 7890AGC gaz xromatografida detektor sifatida Agilent
5975C inertMSD kvadropul-mass spektrometridan foydalanilgan holda amlaga oshirildi.
Aralashmaning tarkibiy gismlarini ajratish HP-5MS (30m x 250um x 0,25um) kvarts kapillyar
ustunida: 50°C (2 min) - 10°C/min dan 200°C (6 min) — 15°C/min to 290°C(15 min) gacha bo‘lgan
harorat oraligida amalga oshirildi. Kiritlgan namunaning hajmi 1 pl (geksan, dixlorometan),
harakatlanuvchi fazaning ogim tezligi 1,3 ml/min. Komponentlar mass-spektrlarining xususiyatlarini
NIST17.L, WOIN11.L va WS8NO5SST.L elektron Kkutubxonalari ma’lumotlari va n-alkanlar
aralashmasini saglash vaqtidan aniglangan Kovach indekslari ma'lumotlari bilan taqqoslash
asosida aniglangan. Tahlil natijalari va aniglangan komponentlar 1-jadvalda keltirilgan.

NATIJALAR VA MUHOKAMA

Olmaning “Semerenko navining Jo‘rak gishlog‘ida o‘suvchi namunasi barglari efir moyi
tarkibida 51 ta birikma aniglandi hamda 41 birikma aniglandi, shuningdek, Poloson gishlog‘ida
o'suvchi namunasi barglari efir moyi tarkibida 39 ta birikma aniglandi hamda 36 birikma

J 2025/N02 ST




FarDU. ILMIY XABARLAR

@ https://journal.fdu.uz

ISSN 2181-1571

KIMYO

identifikatsiya qilindi(1-jadval). Olmaning “Semerenko navining barglaridan ajratib olingan efir
moylarining uchuvchan birikmalarining umumiy soni 61 tani tashkil etdi.

Abundance
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2-rasm. Poloson olmasi barglari efir moyi xromatogrammasi

1-jadval. Olmaning “Semerenko” navining ikki namunasi barglari efir moylarining kimyoviy tarkibi.

Birikma RI* XKo'pak Poloson
n-Geksanal 1040 1.47 0.83
Degidrosabiyenin 1083 - 0.84
sis-2-penten-1-ol 1099 1.25 -
o-ksilol 1104 - 2.15
Vinilatsetonitril 1110 4.34 0.48
a-Tuyen 1125 - 0.87
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3-Metil-4-metilenbisiklo[3.2.1]okt-2-yen 1138 0.76 1.75
1,8-Sineol 1160 3.04 6.90
trans-2-Geksenal 1175 4.50 4.48
0-Simen 1214 - 0.87
1-Geksanol 1273 1.37 1.12
trans-1,4-Geksadiyen 1294 1.59 0.74
Bisiklo[3.2.0]geptan-2-on 1375 - 1.98
1H-Pirrol 1405 0.58 -
(-)-Kamfora 1427 1.56 2.78
(-)-Kamfen 1475 2.63 2.92
a-Terpinen 1494 1.96 3.02
sis-a-Kariofillen 1524 7.76 5.84
(E,Z)-a-Farnezen 1542 1.02 -
Fenilasetaldegid 1542 - 1.13
0-Benzillinalol 1547 - 1.34
1(7),4,8-0-Mentatriyen 1547 1.75 -
(R)-1-Metil-5-(1-metilvinil)siklogeksen 1585 0.63 0.59
(+)-Kamfen 1590 1.29 -
2,5-Dimetil-3-vinilgeksa-1,4-diyen 1590 - 0.88
(-)-1zoborneol 1599 7.43 11.80
sis-y-Bisabolen 1610 1.84 -
Siklofenxen 1614 - 21.12
R(+)-Limonen 1614 12.85 1.03
(+)-Longifolen 1655 1.04 -
(+)-6-Kadinen 1675 3.94 -
(+)-a-Longipinen 1675 - 1.82
(-)-B- Longipinen 1686 2.06 -
2,2,5,6-Tetrametil-1,3-oksatian 1718 1.07 -
2-Metoksi-3-(2-metil-1-propenil-1)-indan 1741 0.74 -
trans-Kalamenen 1745 0.94 -
sis-Kalamenen 1746 - 0.82
Feniletanol 1756 2.46 1.29
Aromadendren 1839 0.90 -
sis-3-Geksenilbenzoat 1912 0.64 -
4-Gidroksi-3-metilasetofenon 1953 0.59 -
0-Simen-5-ol 1954 - 0.56
2-Metoksi-4-vinilfenol 1970 1.42 -
5,9,13-Trimetil-4,8,12-tetradekatriyen-1-ol 1974 3.14 4,72
3,4-Dietilfenol 1983 0.96 -
2-Etil-4,5-dimetilfenol 1983 - 0.84
2,5-Dietilfenol 1991 1.52 -
Dyurenol 1992 - 1.80
Etil palmitat 2098 1.40 -
trans-B-Kariofillen 2117 3.02 -
1,1-Dimetil-2-(2-metil-2-propenil)siklopropan 2118 - 2.14
4-Vinilfenol 2163 1.06 -
2,3-Digidrobenzofuran 2164 - 0.62
1H-Indol 2178 - 0.50
Degidroabiyetan 2274 0.98 -
2-Izoprpp|I-4b,8,8-tr|met|I-4b,5, 6,7,8a,9,10- 2975 ) 0.49
geptagidrofenantrenH

(2E,7R,11R)-3,7,11,15-Tetrametil-2-geksadetsen 2435 2.53 -
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3,7,11-Trimetil-1-dodekanol 2435 - 4.65
Tetradek-1-yen 2694 3.65 -
trans-3-Tetradeken 2695 - 2.23
Etillinolenat 2975 1.67 -

*RI — saqglash indeksi(Kovach indeksi)

Olmaning “Semerenko navining Jo‘rak va Poloson qgishloglarida o‘suvchi ikki namunalari
barglaridan ajratib olingan efir moylarining uchuvchan komponentlarini GX-MS usulida aniglash
natijalar shuni ko‘rsatadiki, Jo‘rak olmasi efir moyining asosiy birikmalari quyidagilardir: R(+)-
limonen(12,8%); sis-a-kariofillen(7,76%); (-)-izoborneol (7,43%); trans-2-geksenal(4,5%);
vinilatsetonitril(4,34%); (+)-6-kadinen(3,94%); tetradek-1-yen(3,65%); 5 ,9,13-trimetil-4,8,12-
tetradekatriyen-1-0l(3,14%); 1,8-sineol(3,04 %) va trans-B-kariofillen(3,02%). Poloson olmasi efir
moyining asosiy birikmalari esa quyidagilardir: siklofenxen(21,12%); (-)-izoborneol(11,80%); 1,8-
sineol(6,90%); sis-a-kariofillen (5,84%); 5,9,13-trimetil-4,8,12-tetradekatriyen-1-0l(4,72%); 3,7,11-
trimetil-1-dodekanol(4,65%); trans-2-geksenal(4,48%) va a-terpinen (3,02%). Jo‘rak va Poloson
olmalari efir moyi kimyoviy tarkibining asosiy birikmalariniimigdori >2% dan ko‘p bo‘lgan )
solishtirish shuni ko‘rsatdiki, Jo‘rak olmasida 14 ta, Poloson olmasida 13 ta birikma migdor jihatdan
ustunlik giladi(3-rasm).

Jo‘rak olmasida eng ko‘p miqdorda R(+)-limonen va Poloson olmasida siklofenxen
aniglandi. Sis-a-kariofillen; (-)-izoborneol; trans-2-geksenal; 5, 9,13-trimetil-4,8,12-tetradekatriyen-
1-ol;1,8-sineol;a-terpinen; (-)-kamfen; (2E,7R,11R) -3,7,11,15-tetrametil-2-geksadetsen;
feniletanol; (-)-B- longipinen; (-)-kamforalar Jo‘rak va Poloson olmalari tarkibida aniglandi. Jo‘rak
olmasida R(+)-limonen; sis-a-kariofillen va Poloson olmasida esa (-)-izoborneol; 5, 9,13-trimetil-
4,8,12-tetradekatriyen-1-ol; 1,8-sineol va o-terpinen ko‘proq migdorga egadir. (+)-6-kadinen; 7-
tetradek-1-yen; frans-B-kariofillen; (2E,7R,11R)-3,7,11,15-tetrametil-2-geksadetsen va (-)-B-
longipinen fagat Jo‘rak olmasida hamda siklofenxen;  3,7,11-trimetil-1-dodekanol; trans-3-
tetradeken; o-ksilol va 21-1,1-dimetil-2-(2-metil-2-propenil)siklopropanlar fagat Poloson olmasida
aniglandi.

HJo'rak

Poloson

3-rasm. “Semerenko” olma navi efir moylarining asosiy kimyoviy birikmalari
1- R(+)-limonen; 2- sis-a-kariofillen;3- (-)-izoborneol; 4- trans-2-geksenal; 5- vinilatsetonitril; 6- (+)-
O-kadinen; 7- tetradek-1-yen; 8- 5, 9,13-trimetil-4,8,12-tetradekatriyen-1-ol; 9- 1,8-sineol; 10- frans-
B-kariofillen; 11- siklofenxen; 12- 3,7,11-trimetil-1-dodekanol; 13- a-terpinen;14-(-)-kamfen; 15-
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(2E,7R,11R)-3,7,11,15-tetrametil-2-geksadetsen; 16- feniletanol; 17-(-)-B- longipinen; 18-(-)-
kamfora; 19- trans-3-tetradeken; 20- o-ksilol; 21-1,1-dimetil-2-(2-metil-2-propenil)siklopropan.
XULOSA

“Semerenko” olma navi ikki namunasining barglaridan gidrodistillash usulida ajratib olingan
efir moylarining kimyoviy tarkibi GX-MS usuli bilan o‘rganildi. Jo‘rak olmasi tarkibida 39 ta va
Poloson olmasi tarkibida 36 birikma identifikatsiya qilindi. O‘rganilgan “Semerenko” olma navi ikki
namunasi tarkibida migdor jihatdan terpen uglevodorodlar miqodori jihatdan ustun ekanligi
aniglandi. Jo‘rak olmasi efir moyi tarkibida limonen(12,8%) hamda Poloson olmasi efir moyi
tarkibida siklofenxen(21,12%) eng yuqori migdorga egadir. Olma barglari efir moyi turli dorivor
vositalar tayyorlashda qo‘llanish uchun tavsiya qilinishi mimkin.
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