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Annotatsiya

Olcha o'simligining bargi, mevasi, sopi va danagi elementar tarkibi unduktiv bog'langan plazmali mass-
spektrometriya usuli bilan tadqiq qilindi. Os‘imlikning tadqiq qilingan namunalarida 43 ta makro- va mikroelementlar
miqdori aniglandi. Bargi tarkibida 24908,25 mg/l, sopida 18145,57 mg/l, danagida 16277,86 mg/l va mevasida 13365,99
mg/l migdorda elementlar aniqlandi. Olchaning bargi, danagi va mevasi tarkibida kaltsiy, sopida esa kaliy eng yuqori
miqdorga ega. Makroelementlar umumiy miqdori quyidagi tartibda kamyib boradi: bargida 23125,221 mg/l, sopida
17192,303 mg/l, danagida - 15037,554 mg/l, mevasida 12810,727 mg/l ni tashkil etdi. Makroelementlar miqdori umumiy
mineral tarkibga nisbatan danagida 92,84%, mevasida 94,75%, bargida 92,38% va sopida 95,84% ni tashkil etdi.
Mikroelementlar orasida Fe, Si, Al, Sr, Mn, B, Ti, Zn va Cu kabi elementlar ko'proq migdorga ega. Tadqiq qilingan
namunalarda temirni miqdori ancha yuqori bo'lib, 347,638 mg/l dan 1018,5609 mg/l ni tashkil etdi. Toksik elementlar
orasida Pb, Hg, Cd va As aniglangan bo'lib, ular orasida qo‘rg‘oshin nisbatan yuqori konsentratsiyaga egadir. Barglari va
danagida qorg‘oshinning miqdori sopi va mevasiga nisbatan yuqoridir.

AHHOMauus

Memodom macc-criekmpomempuu ¢ UHOYKMUBHO-C853aHHOU riasmMoll UdyyeH rieMeHmHbIlU cocmas fiucmees,
nnodos, cmebrniell u KOcmoYek suwHuU. B uccnedyembix obpa3uax pacmeHusi ornpedesieHo Komudecmeo 43 mMakpo- u
MUKpO3sieMeHmos. dnemeHmbl onpedesnieHbl 8 Konudecmee 24908,25 me/n 8 nucmbsix, 18145,567 ma/n e cmebnsx,
16277,86 me/n e kocmoykax u 13365,99 me/n @ nnodax. Jlucmesi, KOCMOoYKU U Mokl 8UWHU codepxam Haubornbuwee
Konuyecmeo Kanbyusi, a cmebnu — kanusi. Obuwee Konu4ecmeo MaKpO3/IeMEHMOo8 yMeHbulaemcsi 8 criedyuwem
riopsioke: 8 nucmbsix 23125,221 ma/n, 8 cmebnax 17192,303 ma/n, 8 kocmoykax 15037,554 me/n, e nnodax 12810,727
me/n. Cymma MakpoarieMeHmos 8 Kocmoykax cocmasuna 92,84 %, e nnodax 94,75 %, e nucmesix 92,38 % u e cmebrisix
95,84 %. Cpedu MukpoanemeHmos 6ornbliee Konu4yecmeo umerom maxkue anemeHmsl, kak Fe, Si, Al, Sr, Mn, B, Ti, Zn u
Cu. Konudecmeo xerne3a 8 uccredosaHHbix obpasyax bblo 3Ha4umesibHo 8biwe U Konebanocbs om 347,638 ma/n do
1018,509 me/n. Cpedu MOKCUYHbIX 3nemeHmos ebisieneHbl Pb, Hg, Cd u As, cpedu Komopbix csuHely umeem
OMHOCUMesIbHO 8bICOKYIO KOHUeHmpauyur. Konuyecmso ceuHuya 6 iucmbsax U KOCmoYkax eblwe, yem 8 cmebnsx u
nnodax.

Abstract

The elemental composition of cherry leaves, fruits, stems and seeds was studied by inductively coupled plasma
mass spectrometry. In the studied plant samples, the amount of 43 macro- and microelements was determined.
Elements were determined in the amount of 24908.25 mg/l in leaves, 18145.57 mg/l in stems, 16277.86 mg/l in stones
and 13365.99 mg/l in fruits. Leaves, seeds and fruits of cherries contain the highest amount of calcium, and stems -
potassium. The total amount of macronutrients decreases in the following order: in leaves 23125.221 mg/l, in stems
17192.303 mg/l, in seeds 15037.554 mg/l, in fruits 12810.727 mg/l. The amount of macronutrients in the seeds was
92.84%, in the fruits 94.75%, in the leaves 92.38% and in the stems 95.84%. Among the trace elements, such elements
as Fe, Si, Al, Sr, Mn, B, Ti, Zn and Cu have a greater number. The amount of iron in the studied samples was much
higher and ranged from 347.638 mg/l to 1018.509 mg/l. Among the toxic elements, Pb, Hg, Cd and As were identified,
among which lead has a relatively high concentration. The amount of lead in leaves and stones is higher than in stems
and fruits.

Kalit so‘zlar: olcha, Prunus cerasus L., makro va mikroelementlar, unduktiv boglangan plazmali mass-
spektrometriya, kaliy, kalsiy, natriy, magniy, oltingugurt, zaharli element.

Knroyesnie cnoea: suwHs, Prunus cerasus L., Makpo- U MUKPO3/IeMEHMbI, Macc-CrekmpomMempusi c
UHOYKMUBHO-c8s13aHHOU niasmou, Kanud, kanbyul, Hampud, MagHul, cepa, C8UHEU, MOKCUYHbIE 311EMEHMbI.

Key words: sour cherry, Prunus cerasus L, macro and microelements, inductively coupled plasma mass
spectrometry, potassium, calcium, sodium, magnesium, sulfur, lead, toxic elements
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KIRISH

Olcha (Prunus cerasus L.) Ra’noguldoshlar (Rosaceae) o'simliklar oilasi OIxo'ri (Prunus)
turkumiga kiruvchi mevali daraxt hisoblanadi[1]. Ra’noguldoshlar (Rosaceae) ikki urug‘pallali
o'simliklar oilasi hisoblanadi. Bugungi kunda gilos yangi meva, sharob, sharbat, murabbo hamd
quritiigan mahsulotlar sifatida iste’mol qilinadi. Olcha kuchli fitokimyoviy moddalar manbai
hisoblanib, ular uning sifatiga ta’sir qgiladi va organoleptik xususiyatlariga va ozugaviy giymatiga
hissa go‘shadi.

ADABIYOTLAR TAHLILI

Olcha bo'yi 10 metrgacha vyetadigan, sovuqga, qurg‘oqchilikka chidamli, unumdor
tuproglarda yaxshi o'sadi va mo‘l hosil beradi. Mevasi mayda, dumaloq, danakli, suvli, nordon, och
gizildan to‘q gizilgacha. meva bandining uzunligi bilan boshqga danakli mevalardan farq qiladi[1].
Dunyoda eng yitik olcha yetishtiruvchi davlatlarga Turkiya, Rossiya, Polsha, Ukraina, Eron,
Serbiya, Vengriya, AQSh, O‘zbekiston va Ozarbayjon kiradi. O‘zbekistonda olchaning Griot,
Lyubskaya 15, Podbelskaya, Samarkand, Turgenevka, Qora shpanknavlari ekiladi[2].

Olcha (Prunus cerasus L.) polifenollarga boydir. Olcha polifenollari flavan -3-ollar, flavonol
va flavonlar, gidroksidolchin kislotalari va antosianinlardan iboratdir[3]. Olchada (-)-epikatekin va
(+)-katexin, prosianidin B1 hamda turli prosianidin dimer, trimer va tetramerlari kabi flavan-3-ollar
aniglangan[3-6]. Olcha mevasining qizil rangi antosianinlarga bog'liqdir. Asosiy olcha antosianinlari
siyanidin glikozidlari hisoblanib, olcha tarkibida sianidin-3-O-soforozid, sianidin-3-O(2'-glyukozil)
rutinozid, sianidin-3-O-glyukozid, sianidin-3-O-rutinozid, pelargonidin-3-O-(2'-glyukozil)rutinozid va
peonidin-3-O-rutinozid kabi antosianinlar aniglangan[7-9]. Gidroksidolchin kislotalari neoxlorogen
kislota, 3-p-kumarilxinin kislota, xlorogen kislota va coffeoilquinin kislota hosilalari sifatida
mavjud[3]. Olcha mevasi tarkibida uch turdagi flavonollar kversetin, kempferol va ramnetin
hosilalari aniglangan. Flavon vakillari sifatida apigenin hosilasi aniglangan[8-11]. Olcha mevasi
danagidan ajratib olingan moyning yog‘ kislota tarkibi o‘rganilgan bo'lib, uni tarkibida miristin,
palmitin, stearin, olein, linol va araxidin kislotalari aniglangan. Moy tarkibida to‘yinmagan yog’
kislotalari olein va linol kislotalari ustunlik qilib, migdori bo‘yicha tegishli ravishda 42,9% va 38,2%
ga tengdir. Olcha mevasi danagining mineral tarkibi ham tadqiq qilingan bo'lib, kaltsiy, temir,
magniy, mis va rux elementlari aniglangan. Mineral tarkibni asosiy gismini magniy(65,3 mg/100g)
va kaltsiy(23,2 mg/100g) tashkil etgan[12].

Prunus cerasus L bilogik faoligi hagida so‘z yuritadigan bo‘lsak, antioksidant faoligi faolligi
ABTS, ORAC va FRAP usullari yordamida tadqiq qilingan[3].

Tadqgiqot ishinig maqgsadi O‘zbekiston Respublikasi Farg‘ona viloyati Bog‘dod tumanida
o‘suvchi olcha (Prunus cerasus L.) o‘simligining element tarkibini ICP-MS usuli bilan o‘rganishdan
iborat.

TAJRIBAVIY QISM

Olcha o'simligining bargi, mevasi, sopi va danagi O‘zbekiston Respublikasi Farg‘ona viloyati
Bog‘dod tumani Cho'rindi gishlog‘i atrofidan terib olingan. Olcha mevasining etli gismi danagidan
ajratib olindi. Analitik tarozida bargi, mevasi, sopi va danagi 0.1 grammdan tortib olindi.
Namunalarga 3:1(v/v) nisbatda nitrat kislota(69% li) va vodorod peroksid(30%) eritmalari quyildi
hamda avtoklavga qo'yilib, 45 minut davomida mikroto‘lginli qizdirgichda(Berghof) qizdirildi.
So‘ngra sovitildi va bidistillangan suv bilan suyultirildi. Olcha o'simligi namunalarining mineral
tarkibi Perkin ElImer ISP-MS(NexION 2000) qurilmasida aniglandi[13,14].

MUXOKAMA QiSMmI

Olchaning turli qismlarining mineral tarkibini unduktiv bog‘langan plazmali mass-
spektrometriya usuli bilan tadqiq qilish natijasida 43 ta kimyoviy elementning miqgdor tarkibi
o‘rganildi. Tadgiq gilingan olcha o‘simligining barg, sopi, meva va danagidagi aniglangan
elementlarning umumiy migdori bargida 24908,25 mg/l, sopida 18145,57 mg/l, danagida 16277,86
mg/l va mevasida 13365,99 mg/l ni tashkil etib, quyidagicha tartibda kamayib boradi: barg > sopi >
danak > meva (1-jadval). Olcha bargi tarkibida 42 ta elementning mavjudligi aniglandi hamda bu
elementlar migdori quyidagi tartibda kamayib boradi: Ca > K> Mg > Fe > S > Si > Na > Al > Sr >
Mn>B>Ti>Pb>2Zn>Sn>Cu>Rb>Ba>Cr>Ni>Co>Li>V>Hg>Cd>Mo>As >Ga >Be
>U>2Zr>S8b>Bi>Cs>Nb>Ag>Ge =W >Re =Tl>In> Ta. Olcha sopi tarkibida 41 ta
elementning mavjudligi aniglandi hamda bu elementlar migdori quyidagi tartibda kamayib boradi: :
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K>Ca>Mg>Fe>Na>S>Si>Sr>Al>B>Mn>Ti>Zn>Sn>Rb>Cu>Pb>Cr>Li>Ni>
Ba>Co>Hg>As>V>Ga>Mo>2Zr>Se>Be>U>Ag>Bi=Cd>Sb>TI=Nb>Cs>Ge=W
> Ta. Olcha danagi tarkibida ham 41 ta elementning mavjudligi aniglandi hamda bu elementlar
miqdori quyidagi tartibda kamayib boradi: Ca>K>Mg>Fe>Na>S>Si>Sr>Al>Mn>Ti>B>
Ni>Cu>Zn>Pb>Sn>Ba>V>Cr>Rb>Co>2Zr>Hg>Li>Mo>Se>Ga>Cd>Be>As>U
> Sb > Bi > Ag > Nb > Ge > Ta = W > Cs = Tl. Olcha mevasi tarkibida 40 ta elementning mavjudligi
aniglandi hamda bu elementlar migdori quyidagi tartibda kamayib boradi: Ca > K> Mg > Na > Fe >
S>Si>Al>Mn>Sr>Zn>B>Ti>Ba>Ni>Cu>Pb>Sn>V>Cr>Rb>Zr>Co> Se > Mo >
Cd>Li>Ga>Be>U>As>Hg>Sb>Bi=Nb=Ta>Ag =Tl = Ge > Cs. Makroelementlarning
olchaning bargi, sopi, danagi va mevasidagi miqdorini tahlil giladigan bo‘lsak, bularni orasidan
fagat fosfor tadqiq qgilingan namunalarni hech gaysi birida aniglanmadi. Olchaning bargi, danagi va
mevasi tarkibida kaltsiy, sopida esa kaliy eng yuqori migdorga ega. Makroelementlar umumiy
miqgdori quyidagi tartibda kamyib boradi: bargida 23125,221 mg/l, sopida 17192,303 mg/l, danagida
- 15037,554 mg/l, mevasida 12810,727 mg/l va ni tashkil etib, quyidagicha tartibda kamayib boradi:
barg > sopi> danak > meva. Aniglangan elementlarning umumiy miqdorga nisbatan
makroelementlarning miqdorini foiz ulushda hisoblasak, danagida 92,84%, mevasida 94,75%,
bargida 92,38% va sopida 95,84% ni tashkil etdi. Mikroelementlar orasida Fe, Si, Al, Sr, Mn, B, Ti,
Zn va Cu kabi elementlar ko‘proqg migdorga ega. Tadqiq qilingan namunalarda temirni migdori
ancha yugqori bo‘lib, 347,638 mg/l dan 1018,509 mg/I ni tashkil etdi. Toksik elementlar orasida Pb,
Hg, Cd va As aniglangan bo‘lib, ular orasida qo‘rg‘oshin nisbatan yuqori konsentratsiyaga egadir.
Barglari va danagida qo‘rg‘oshinning migdori sopi va mevasiga nisbatan yuqori. Zaharli
elementlarning yuqoriroq migdorda uchrashi olcha o‘simligining o'sish hududini ekologiyasini
o‘rganishni tagozo etadi.

1-Jadval
Olcha o'simligining turli gismlarida elementlar miqdori.

Ne Element barg sopi danak meva
1 Li 7 (mg/L) 0,426 0,802 0,382 0,236
2 Be 9 (mg/L) 0,137 0,075 0,091 0,071
3 B 11 (mg/L) 26,381 23,248 8,161 8,751
4 Na 23(mg/L) 347,815 414,013 507,873 711,873
5 Mg 24(mg/L) 2491,698 568,088 1141,977 1081,979
6 Al 27(mg/L) 165,687 64,266 32,305 32,305
7 Si 28(mg/L) 400,533 192,993 175,340 96,340
8 S 32(mg/L) 726,566 395,058 461,319 220,399
9 K 39(mg/L) 7123,699 8609,714 1541,915 1411,965
10 Ca 42(mg/L) 12435,443 7205,430 11384,470 9384,511
11 Ti 48(mg/L) 16,106 11,517 13,965 8,565
12 V 51(mg/L) 0,380 0,185 1,922 1,302
13 Cr 52(mg/L) 1,531 0,816 1,489 1,129
14 Mn 55(mg/L) 34,281 12,426 20,157 16,427
15 Fe 57(mg/L) 1018,509 550,252 891,438 347,638
16 Co 59(mg/L) 0,440 0,301 0,615 0,340
17 Ni 60 (mg/L) 1,082 0,697 7,834 3,784
18 Cu 63 (mg/L) 4,358 3,254 7,593 2,893
19 Zn 66 (mg/L) 8,209 7,003 6,912 9,272
20 Ga 69 (mg/L) 0,161 0,157 0,216 0,189
21 Ge 74 (mg/L) 0,005 0,003 0,004 0,002
22 As 75 (mg/L) 0,182 0,196 0,084 0,044
23 Se 82 (mg/L) 0 0,108 0,229 0,294
24 Rb 85 (mg/L) 3,404 3,341 1,186 1,089
25 Sr 88 (mg/L) 83,101 74,509 54,019 15,014
26 Zr 90 (mg/L) 0,085 0,112 0,392 0,592
27 Nb 93 (mg/L) 0,008 0,008 0,005 0,003
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28 | Mo 98 (mg/L) 0,218 0,138 0,237 0,241
29 | Ag 107 (mglL) 0,006 0,036 0,007 0,002
30 | Cd 111 (mglL) 0,311 0,035 0,147 0,237
31 | In 115 (mg/L) 0,003 0 0 0
32 | Sn 118 (mglL) 5,715 4,202 4,981 1,681
33 | Sb 121 (mglL) 0,030 0,020 0,020 0,015
34 | Cs 133 (mglL) 0,010 0,005 0,001 0,001
35 | Ba 138 (mglL) 2,736 0,649 4,344 4,875
36 | Ta 181(mg/L) 0,002 0,001 0,003 0,003
37 | W 184(mg/L) 0,005 0,003 0,003 0
38 | Re 187(mglL) 0,004 0 0 0
39 | Hg 202(mg/L) 0,368 0,246 0,387 0,027
40 | Tl 205(mg/L) 0,004 0,008 0,001 0,002
41 | Pb 208(mglL) 8,492 1,568 5,763 1,852
42 | Bi209(mg/L) 0,011 0,035 0,008 0,003
43 | U 238(mglL) 0,106 0,053 0,067 0,042

Ja'mi 24908,248 18145,571 16277,862 13365,988
XULOSA

Farg‘ona viloyati Bog‘dod tumanida o‘suvchi olcha o'simligining bargi, sopi, meva va
danagining makro va mikroelement tarkibi unduktiv bog‘langan plazmali mass-spektrometriya usuli
bilan tadqig gilindi. Tadqgigotlat natijasida 43 elementning migdori aniglandi. Olcha bargi, sopi,
meva va danagu tarkibida kaltsiy, kaliy, natriy, magniy va oltingugurt kabi makroelementlar
aniglandi. Mikroelementlar orasida Fe, Si, Al, Sr, Mn, B, Ti, Zn va Cu kabi elementlar ko‘proq
migdorga ega. Tadqiq gilingan namunalarda temirni migdori ancha yuqori bolib, 347,638 mg/l dan
1018,509 mg/I ni tashkil etdi. Zaharli elementlar orasida Pb, Hg, Cd va As aniglangan bo'lib, ular
orasida qo‘rg‘oshin nisbatan yuqori konsentratsiyaga egadir. Barglari va danagida qo‘rg‘oshinning

migdori sopi va mevasiga nisbatan yugqori.
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