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Angarma

By momyaeiH Heri3ri Makcarsl OOJIBIT 6CIMAIKTEPAl KOJIAHA OTHIPHIT HAHOOOMIIEKTEPAl IKOTOTHSLIBIK
Ta3a CHHTC3ACYl JKOHC OCHI TOCLIIIH MAHBI3BIH, KOJTAHY CANATAPBIH KapacTHIpy OobIm TabwLiagsl. Merasn
HAHOOOMIICKTCPl agaM3ar eMipiHzmeri OapieIK cajajgapaa OPBIH alambl ACYTe OONAmbl, MBICANBI A3BIK-TYJIK
KaybIIICI3/iri, MCAWIMHA, BETCPHHAPHSA, AaybUl INAPYAIUbUIBIFBL, KOPIIAFAH OPTAaHBI KOPFAY, 3JHECPICTHKA,
37CKTPOHUKA. KasbIpri TaHAa MCTAT HAHOOOMMCKTCPAIH 3KOJIOTHAIBIK Ta3a XHMIAIBIK JKOHC OWMOJIOTHSIIBIK
CHHTE3IHIH 9JICTEMENIEPIH jKacay dJIEMHIH OapIbIK CalaNapbIHAAFEl FAIBIMAAPIBIH HA3aPBIHIAFBI 63CKTI MACETIC
OGoxpm  TaObutamel.  Mertangapapl  OMONOTHSUIBIK  JKOJAMEH CHHTE3ACYAC OpPTYPM TIpL  arzaiapisl,
CaHBIPAYKYIAKTAPIbL, OaabIpaapabl, 6CIMAIKTCPAL Maigananyra 001aasl. ATl 0CBI HAHOOOMICK TSPl makiamany
OCIMIIIK IAPYaNIbLIBIFBIHAA MAHBI3BI 971 KYHIE JACHIH 3epTTey yeTiHae. EnberiMizae QyHHUE XKy3iHAE OCHI 9iCTi
TEpEH KapacTHIPBII KCHIHCH KOJJAHFAaH OIp KaTap €IACPAiH FAIBIMIAPBIHBIH MAKANalapbl KapacTHIPBUIIABL.
«Kacpur cuHTE3» apKBLIBI ABIHFAH METAJUT HAHOOOMIIECKTEPIHIH OHOYHICCIMILIITI KOHE TYPAKTBUIBIFBI TYPAIbI
Oipkarap aBropiap CHOCKTCPIHAC KOPCCTKCH. OAcOM IOy OApBICBIHAA «OKACHLT CHHTC3TCY» KOJIIAHBLIFAH
oCIMIIKTEp, CHHTEC3 OApPBICHIHAA ANBIHFAH MCTA/UT HAHOOGOMICKTCPIl OJTAPABIH KACHCTTCPIHC Kapal KOTAaHY
cajajapsl Ja KapacTeIpeUTasL. Byt Takeipeim Ka3akcTaH yIoiH A¢ ©3¢KTi TAKBIPHIMITAPBIHEIH Oipi 00BN TAOBIIAHL,
cox cedermri, eTiMi3Ie METAT HAHOOSIIEKTEPIH 6CIMIIK MAPYabUIBFBIHAA OHOCTHMYIITOPIAP PETIHICE [IE,
oCIMIIKTEPAi KOPFayAa Aa MainajaaHy NePCICKTHBATAPHI KAPACTHIPBLIYAA.

Tipek co3aep: HAHOTCXHOJIOTHA, MCTAJUT HAHOOGNIICKTEPi, JKACBUT CHHTE3, OCIMIIK, eCIMOiK
IMAPYAIIBLTBIFBL, 6CIMAIK CHIFBIHABICHL
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Annoranus

OcHOBHAsA WEIBP 3TOT0 0030pa — pPacCMOTPETh JKOJIOTHUCCKH YHCTHIH CHHTE3 HAHOYACTHI[ C
HCTOJIB30BAHHCM PACTCHHH W BAYKHOCTH 3TOTO MOAXOMA, OONACTH NPHMCHCHHA. MOXKHO CKa3arh, HTO
MCTAILTHICCKHC HAHOYACTHIIBEI HMMCIOT MECTO BO BCeX c(epax JKH3HH UCIOBCUCCTBA, TAKHX KAK
MPOAOBOIBCTBCHHAS OC30MACHOCTD, MCANIIHHA, BETCPHHAPHS, CCIBCKOC XO3AHCTBO, OXPaHA OKPY KAFOIICH CPEIBL,
SHCPTCTHKA, 3ACKTPOHHKA. Ha ceroanamunii ACHS Pa3paboTKa METOAHUK HKOJOTHUCCKH YHCTOTO XHMHICCKOTO H
OHOJIOTHICCKOTO CHHTE3a MCTAJUTHUCCKAX HAHOUACTHI[ ABJIACTCS AKTYAIBHOH MPOOJICMOW B ICHTPC BHUMAHHS
VUCHBIX BO BCEX 00macTax mmpa. [Ipw OHOMOTHYCCKOM CHHTE3C METAJLIOB MOKHO HCIOJB30BATH PA3IIMMHBIC
JKABBIC OpPTAaHHM3MEI, TPHOBL, BOJOPOCTH, PACTCHHA. A 3HAUCHHC WCMOMB30BAHMA 3THX HAHOYACTHII B
PACTCHHCBOACTBE BCE CIIC AKTHBHO M3y4aeTCsA. B Hameli pabote ObLIH PacCMOTPCHBI CTAThH YUCHBIX H3 PAAA
CTpaH, KOTOPBIC IMHPOKO HMCHOIB30BAIH 3TOT MCTOA B PA3HBIX OTPAciLIX. BHOCOBMECTHMOCTh U CTAOHIBHOCTD
MCTALTHICCKUX HAHOYACTHII, MOJIYUCHHBIX B PE3YJIBTATC «3CJACHOTO CHHTE3a», OBLIM MPOJCMOHCTPHPOBAHBI
pAAOM aBTOPOB B CBOMX paborax. B xome ymreparypHOTo 0030pa Takke OBLIH PACCMOTPCHBI PACTCHHSA, C
MOMOIIBI0 KOTOPBIX MPOBCIACH «3CICHBIA CHHTE3», OOJACTH NPHMCHCHHS MCTAUTHYCCKHX HAHOYACTHIL,
TOJTYICHHBIX B MPOIICCCE CHHTE3A, B 3ABHCHMOCTH OT MX CBOHCTB. [IaHHAS TeMa SBJIACTCS OTHOH W3 aKTYaJIbHBIX
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i Kazaxcrana, o3ToMy B CTPAHE PACCMATPHBAIOTCA MEPCICKTHBBI HCTIOJIb30BAHMS HAHOUACTHII MCTAJIOB B
CENMBbCKOXO3IHCTBCHHOM PACTCHHEBOACTBE H B KAUECTBE CTUMYIATOPOB POCTA U B 3ALIATE PACTCHHH.

KmoueBble ciioBa: HAHOTCXHOJOTHH, HAHOYACTHIBI METAJUIOB, 3CINCHBIA CHHTE3, PACTCHHA,
PACTCHHEBOACTBO, IKCTPAKT PACTCHHH.
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Abstract

The main objective of this review is to consider the environmentally ecological synthesis of nanoparticles
with the help of plants and the importance of this approach, application areas. It can be said that metal nanoparticles
take place in all spheres of human life, such as food security, medicine, veterinary medicine, agriculture,
environmental protection, energy, electronics. Currently, the development of environmentally friendly methods
for the chemical and biological synthesis of metal nanoparticles is a pressing issue attracting significant attention
from scientists worldwide. In the biological synthesis of metals, various living organisms, fungi, algae, and plants
canbe used. And the importance of using these nanoparticles in crop production is still being actively studied. In
our work, we reviewed articles by scientists from a number of countries who have widely used this method in
various industries. The biocompatibility and stability of metal nanoparticles produced through "green synthesis”
have been demonstrated in numerous studies. A thorough literature review also examined the plants used in this
synthesis process and the various applications of the synthesized metal nanoparticles based on their properties.
The topic of this revew is one of the relevant for Kazakhstan, therefore, the prospects of using metal nanoparticles
in agricultural crop production and as growth stimulants and in plant protection are being considered in the country.

Keywords: nanotechnology, metal nanoparticles, green synthesis, plants, crop production, plant extract.

Kipicne

HanoTtexHomoruss —  HOTIDKENEpl  KOpILIAraH  oJieMAl  ©3TePTKeH  opTypJi
KOJIIaHOANapbIHBIH apKAChIHAA AaMbIl Kelle JKATKAH FbUIBIM Cajlachl, OJ 3JIGKTPOHHUKAA,
SHEpreThKaza, KOpLIaraH OpTaHbl KOPFay/a, JAEHCAyJblK CakTayda »JKOHE aybul
HIapyalbUTBIFbIHAA KEHIHEH KOIaHbuTybl MojiMm [1, ¢. 88; 2, ¢. 51; 3, ¢. 508].

HanoOenmekrep MetanmapnaH Hemece OeliMeranmapiaH KypbuUiaTbiH, Memmepi 1-100
HM KYpalTbiH yIbTpa KIIIKEHTa, epiMeHTiH 3arTap. EpITIHAIHIH KypaMbIHIAFbI
HaHOOeNmeKkTep CyibIK (hazameH Oipre skacyma KaObIPpFacbl MEH ©CIMIIK MeMOpaHajaphbl
apKpUTbl OHali eryre kaOumerti. Onap KOFapbl PEAKTUBTIIKIICH JKOHE KATAJIUTHKAJIBIK
OenceHaiikneH cunarranansl [4, ¢.1631].

Merann HaHOOOIIIeKTepl HET131HEH aNThIH, KYMIC, MBIC, MATHUTTIK (KOOAJbT, HUKEIIb)
JKOHE JKAPThUIAM OTKI3TIIN 3JIEMEHTTEPACH TYPaThlH MaTepuaiaapAaH OesiHiN, KYpbUIybl
MYMKIH, aJl METaJIJT eMeC HaHOOeJIIIeKTep Heri3lHeH KeMipTeri Heri3iHAer: MaTepuaiaapiaan
Typansl [5, c. 109; 6, c. 940].

bi3miH  yakpITBIMBI3Ha 3MaHFa cali HAHOTEXHOJOTHSJIAPABI JaMbITya  ©3€KTI
MacenenepiHiH 0ipi, 0J1 MeTajul HaHOOeJIIeKTepiH 3epTTey O0bim Tabbuianbl, cededi MeTasut
HAaHOOOIIIEKTePIHIH MPAKTUKAJIBIK MAaHbI3ABUIBIFBIHBIH ~ CIIEKTpI aca KeH. Meramn
HAHOOOJIIIEKTEPIH CUHTE3ZIEY SMICTEpl YHEMI KETUIIIPIN KOHE TYPAKThl KYWeNIepali anyra
OarpITTaNFaH JKaHA ONICTEp YCHIHBUIBIN OThIpanbl. HB nafieiHmaynblH €kl HEri3ri SKOJIbI
KOJIAAHbLIAABI — OIPIHILICI OJI «CKOFapblIaH TOMEHIe», MBbIHAA HAaHOOOJNIIEKTepPAIH CHHTE3I
KeJeM/l aHaJOorThl OIpTIHAEN KOJUIOMATBIK «AWIPMEHIEpP» apKbUIbl YIITy HeMece
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CUITICI3ACHIIPY AapKbUIbI XKYy3€re acaibl, ajl eKIHIIICI «TOMEHHEH >KOFapbIFay, OyJ Tociime
aToMzap MeH MOJeKyJanapAaelH Oipiryl HeMece JKHHAJybl OpTYPJl CIEKTPAAFbI
HAHOOOIIEKTEP I H KYPBUTYbIH KamMTubl [7, ¢.105003]. HanobOenmektepai anyabiH oaicTepiH
ylI caHaTKa Oejyre Oonaabl (PU3MKAIBIK, XMMUSITBIK JkoHEe Ouonormsuibk [8, ¢. 91; 9, ¢. 4993],
(U3HKANBIK SIICTEP KOFApPbIIAH TOMEHIe» TOCUI OOUWBIHINA KYpeml 1€, XUMUSIIbIK JKiHE
OMOJIOTHSTIBIK OMIICTEP «TOMEHHEH YKOFapbIFa» TACITIMEH XKy3€ere acasbl.

XUMUSIIBIK 9MiCTEpe HAHOOONIIEKTepAl MeTaUTIapAblH HOHAAPHI Oap epiTiHAiIepAl
XUMHSUTBIK TOTBIKCBI3IAHIBIPY aPKbLIBI JKY3€Te aChIPbUIAIbI, a1 TOTHIKCHI3AaHIBIPFBILI PETIHAES
HaTpuiimiH Oopruapuil, HATPUM LHUTPAThl, TJIOKO3a HeMece aCKOPOWH  KBIIIKbLIBI
KOJAaHbUIaAbl. TOTBHIKCHI3AAHABIPY peaKUUsUIApPblH SPTYpPJl JKarmainmapaa xyprizeni [10,
c.242; 11, c. 672]. XKone ne Oyn onicTe HAaHOOONIIEKTEP Il TYPAKTAHBIPY ©6T€ MaHbI3IbI, ceOeOi
MeTaJiapblH HaHOOemeKTepl OHAll TOThIFyFa yiubIpaiinbl. HaHoOombImeKkTepai XUMUSIIBIK
CHHTE3/Iey SKOJOTHSIBIK *KOHE SKOHOMUKAJIBIK TYPFhIIaH OMONOTUAJIBIK CHHTE3re KaparaHaa
THIMCI3. AJl 3epTTeylilyiep aifblHa OYTiHT TaHAa MeTajul HaHOOOJIIEKTEePiH ayIblH
SKOHOMHKAJBIK THIMI JKOHE Kayilci3 TOCUINEpiH aHbIKTay MakcartapblH KoiraH. Ocbl
TYPFBIIa METaJT HAHOOOJIIEeKTepiHIH ONOOTHSUIBIK CUHTE31 («KAChlUT CUHTE3)» JIETEeH aTayra
ue OonFaH) eH nepcrnekTuBTi oaic Oomnbin Tabbutansl [ 12, ¢. 7278]. Meran HaHOOOIIIEKTePiHIH
OuocHHTE31HAE epiTIHAlIepAeri MeTall HOHJAPBIHBIH OelTapamn mimiHiHe ACHIH TeMeHIEYi
(TOTBIKCBI3MAHY) MIemyii pen arkapansl [9, ¢. 4993; 13 c¢. 4007]. buonorusmsik smicreri
TOTBIKCBI3JaHABIPFBILI petiHze opTypdi OaKkTepUsIIapIbIH, OanapIpIapabIH,
CaHBIPAYKYJIAKTAPbIH KYJbTypajapbl, COHAAN-aK ©CIMAIK ChIFBIHIBLIAPHI KOJAaHbLIAAbI [ 14,
c. 109; 15, c. 427]. Ocsl womyaplH HETi3rT MaKcaThl OOJBIT 6CIMIIKTEPAl KOJAaHa OTHIPHII
HaHOOOIIEKTePAl SKOJOTHSUIBIK CHHTE3IEY Al YKOHE OChI TOCUIAIH MaHBI3bIH KapacThIPy OOJIBITT
TaObLIAABI.

3eprrey agicTemeci

Mertenn HaHOOOMNIIEKTEPIH «KAChUT CHHTE30€H» aiy TOCUIAEPIH MaigalaHbIN, OCHI
HaHOOeMIIeKTepAl opl Kapail eCIMIIK IIapyallbUIbIFbIHA MaiiiajJaHyIblH SKOJOTHSJIBIK,
SKOHOMUKAJBIK TYPFbUIAPJAH THIMIUIIIH JKOHE TOXKIPHOENiK MaHBI3bIH aHBIKTAy YIIiH,
OTaHJIBIK JKOHE IeTENIIK MaKaiajgapra oaeOHeTTIK MOy JKacaIbl.

Hepekrepni 13ney skoHe 1mony Google scholar *oHe amMepuKaHABIK XUMHST KOFAMBIHBIH
BeO-CAlThl CHUSKTBHI 1371€y IEPEKKOpJapbIHAA COHFbI 15 JKbII 1IIIHAE LIBIKKAH Makajiajap
OofipiHma okyprisinai  (pubs.acs.org) skeHe BeO-caiit Elsevier Oacma yiliHe TuHeci
(www.sciencedirect.com ).

IMlony OapeicbiHAa e©CIMAIKTEpAl MaljaNaHa OTBIPBIT  SPTYPJl  MeTaJImapabliH
HAHOOOJIIIEKTEPIH ajly 9AiCTeMeNepl KapacThIPbULABL. AJIBIHFAH «KaChUT HaHOOeJIeKTepal
naianaHy cananxapbl aHBIKTAJIIbI, MOP(OIOTHUACH MEH MOJILIEPJIEP! KAPaCThIPbLUIABI.

3eprTey HITHIKEIEPi KIHE 0J1APABI TAIKbBLIAY

HanobGenmekrepni  eciMaikTepMeH CUHTe3Aey, Oanmbipiap, Oakrepusuiap MeH
CaHBIPAYKYJIAKTAP JaKbUIAAPBIH TOTBHIKCHI3IAHABIPFBIII PETIHAE KOJAAHYMEH CAJbICTBIPFAH/A,
SKOHOMUKAJBIK YHEMI, SKOJOTHSUIBIK Ta3a JKOHE IMATOTeHIl €MeC, COHBIMEH Karap Kell
YaKbITTBl KaXKE€T eTMeH[l, OeWTKeHI jKacylla NaKbUINApPbIH ©Cipy MEH CaKTayIblH Kypmrenl
nmpoueciH Kaxker erneini [16, ¢ 2502; 17, c. 346; 18, c¢. 2399], coHbIMEH Kartap
MHUKPOOPTaHU3MAEP YaKbIT ©Te Kejle MyTalisulapra  YIOblpayblHA  OaiaHBICTHI
HaHOOeNIIeKTepl  cuHTe3ney KabiymeTiH korantyel MyMkiH [19, c¢.1]. ©Ocimuix
CBIFBIH/IBUTAPBIHBIH KYPaMbIHAA METAJJI MOHIAPBIH TOTBIKCBHI3NAHBIPY JKOHE TYPAKTAHIBIPY
YIIH KaXeTTi OuoMosekyjanapbl Ooianmbl, OWTKEHI ©CIMIOIKTeP aMUHKBIIIKbUIIAPHIL,
(YHKUMOHANABI MENTHATEP MEH aKybI3lap, HSPYMEHIEP, MAaKpO *KOHE MHKPOIJIEMEHTTED,


http://www.sciencedirect.com

M. Ko3bi0aes ateingarel CKY Xa6apumbics /
154 BectHuk CKY umenu M. Ko3bi6aesa. Ne 2 (62). 2024

a¢up Maiinapsl koHe T.0. TypiHAeri OWONOTrHsUIbIK OeNCeHml 3aTTapAblH Oail ke3i OOJbII
TaOBUTAABI, a1 METAUI MOHAAPBIHBIH TOTBIKCHI3NAHY YaKbITBl TINTI KaTaH >Karaaliapbl
KonnanbOaii-ak 5 MuHyTTeH [8, ¢. 91] OipHeme caraTka AeiiH FaHAa YaKbIT ajlajibl.

MuxkpoopranusMaep MeH OanabpiapAblH KOMETIMEH CHHTE3JENTeH HaHOOeIeKTepre
KaparaHaa, eCIMIIKTEepiH KaTbICybIMEH CHHTE3JIENIETIH HaHOoOejmekTep aca TypakTtsl [20,
c. 102181], sxoHe CHHTE3 KbULAAMIBIFBI KOFapbl Oombin kenedi [21, ¢. 423], eciMuikTepaiH
KYPaMbIHAAFbl OHONOTHAJIBIK OEJNCEHIl 3aTTapbIHBIH MOJIEKYJalapbl HAaHOOeJIIEeKTepIl
TYPAKTAHIBIPBIN, OJIAPJbIH arjioMepalusyIaHbll  TyHOara TyCylHe 3koi Oepmedimi, Oy
HAHOOOJIIEKTEP/IH bIIBIPAYbIH CAKTayFa KOMEKTECENl JKOHE KaKeTCI3 «KaOBICYBbIHA» JKOJ
oepmetini [13, c. 4007].

CoHbIMEH KaTap, KeITereH FalbIMIAApAbIH 3€pPTTEeyJIepiHE CYHEHCEK, MeTajul
HAHOOOJIIIEKTEPIH  OCIMAIKTEPl  KOJIAHYy  apKbUIbI  JKAChUT ~ CHUHTE3[E  aJIbIHATBIH
HaHOOeNIIeKTePAlH MiIIiHIMEH MeJmuepiH Oakbuian oTeipy MyMKiH [22, ¢. 3368], bap GonraHb!
©CIMAIK SKCTPAKTIHIH MOJILIEPIMEH TY3 KOHLEHTPALMACHIH, SKCTPAKT IEH TY3bIH KATbIHACHIH
HeMece peakLus KaraaniaapeiH (opTanblH pH kepceTkimi, TemMnepaTypa CHAKTbI) e3repTy [23
c.21].

OcCIMIOIK CBIFBIHABUIAPBIMEH CHHTE3NENTeH HaHoOenmekTep KeOiHece KOFaphl
ounoyitnecimMainikke ue [24, c. 219].

OCIMIIK CBIFBIHIBIIAPBIH KOJJaHAa OTBIPBIN, METAT HAHOOONIIEKTepiH CHHTE3IEY
npoIieci eTe JKEHIJ, KapamaiblM *KoHE KOJI JKeTIMAl ypaic. OCIMAIKTepAl )KUHAFaHHAH KeHiH
opTypai snupuTTEpaeH koHe 0acka Ja KaKeTcCl3 KochajapiaH, JacTaHyIaH Ta3apTy YIIiH,
aFbIHIBI CYMEH JKYBIN, CONAaH KeHiH MUCTHIUBILMSIAHFAH CYMEH Ta3apThbUIAbl, KENTIpiJeni,
COIaH KeHiH KapaHrblga OipHeNIe KYH CakKTaiabpl (KEMIC CHIFBIHIBLUIAPBIH HEMeECe >KaHa
JKUHAJIFAH ©CIM/IIK IIBIPBIHIAPBIH KOJIIAaHyAaH 0acka), CONaH KeilH ycaKTan YHTaKTalbl. Opi
Kapaii, eCIMIIK IIUKI3aThI CYa, 3TAHONIA HeMece 0acKa epiTKIIITe KaHATHLUIAAbI, CONAH KeHiH
MykuaT cysiieai [25, c. 1929]. Ilpekypcop peTiHAE€ KaKETTI MeTalAapiblH TY3Aaphbl
KOJIAAHBLIAABL. OPTYPJIl aBTOPJIAP CHHTE3I1 XKYPTi3y YIIIH 6CIMIK CHIFBIH/BICHIHBIH MOJIIIEPiH
JKOHE TY3 KOHLIGHTPALMsChI MEH MejepiH aepOec ambiktarad. [24, c. 219, 25, c¢. 1929].
Ty3napablH TOTBIKCHI3TaHY bl KOJAAHBLIIATHIH KOMITOHEHTTEPTE OaiiIaHbICThI €PITIH/IIHIH aIllbIK
TYCl KOK TYCKe JACWiH e3repyiMeH Kypenl, Oy MeTanmn HaHOOeNIIEKTEepiHIH CHHTE31HIH
asKTANybIH JKail FaHa Ke30eH Kepinm aHbIKTayra MYMKIHOIK Oepeni. Meicanmel, Au
HaHOOOJIIIEKTEPIHIH TY3UTYIHAE ChIFBIHIBIHBIH OACTAMKbI €PITIHAICI IAFBIINAH KYJTIHTe AeHiH
e3repeni, [16, c. 4007-4021], Ag HaHOO®MNIIEKTEPiHIH TY31IyiHI€ — CAPFBIIITAH KOHBIPFa ACHiH
esrepeni [13, c. 91-94], Fe nanobemmexkTepiHiH TY3UIylHAE epITIHAIHIH TYCIHIH e3repyl
CapFBIINTAaH Kapa Tycke neiiiH esrepent [26, ¢. 1-11].

CuHTe3nenreH MeTaia HaHOOGJIIEKTEPIH aHBIKTANl CHUIATTay YIOIH YJIBTPAKYJTiH
KepiHeTiH crnekrpockonus, uHppakerbul Pypee Typnenaipy (FTIR), ckaneprney CHSIKTBI
JKOFapbl XKbIPATBIMIIBUIBIKTAFBl METAJT HaHOOeNIIeKTepiH OakbulayFa MYMKIHIIK OepeTiH
OpPTYPJl 3epTXaHAJBIK KOHIBIPFbUIAPABI NaiganaHy apKbUIbI 3€PTTEY *KYMBICTapbl JKY3€re
achIpbUIAABL. 3JEKTPOHAB MHUKpockomust (SEM), sHepreTukanblK AMCIEPCHSUIBIK PEHTIeH
coyneci (EDX), pearrenaik audpakimus (XRD), TpaHCMHUCCHS SJEKTPOHABIK MUKPOCKOITHS
(TEM).

Keiibip aca MaHbBI3ABI METAJUT HAHOOOJIIEKTEPIH ©CIMAIKTENIH CHIFbIHIBLIAPEI APKBLIBI
ay Typalibl *KoHE OJIapAbl mainaiany OarbrTTapbl OolbiHINA omebu momimMerTep 1 Kecrene
KOPCETIJITEH.
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1 xkecte. MeTann HAaHOOOIIEKTEPIH OCIMIIKTENIH ChIFBIHIBLIAPHI APKbLIBI ATy TYPaJIbl
JKOHE OJIapAbl Maiiagany OarbITTapsl (oI ).

MeTtan

Ocimaik Typi

Maiiganany 6arpIThl

Ciirremenep

Zingiber offcinale

Katepmi icikke Kapchl Ipenapartap

Alkhathlan A H. et al. (2021)
[25, c. 3363]

Nigella sativa

Katepmi icikke Kapchl Ipenapartap

Alkhathlan A H. et al. (2021)
[25, c. 3363]

Hypericum perforatum AHTHOKCHIAHTTHIK OeJICeHLTIK Rey-Méndez R., Rodriguez-
Argiielles M.C., Gonzilez-
Ballesteros N. (2022) [23,
Au c. 102181]
Salvia officinalis Memnmunana (Gommkamaay, gopumik | Elia P. et al. (2014) [16, c. 4007]
3aTTHI €M KaKeTT1 JKepre sKeTKi3y)
Lippia citriodora , Memnmmunana  (Gomkamaay, — JQpUIK
3aTTHI €M KaKeTTI JKepre sKeTKi3y)
Pelargonium Graveolens Memumunana  (Gomkamaay, — JQpUIK
3aTTHI €M KaKeTT1 JKepre sKeTKi3y)
Punica granatum Memumunana  (Gomkamaay, — JOPUIK
3aTTHI €M KaKeTT1 JKepre sKeTKi3y)
Allium cepa Baxrepusra xapewl npemapar Saxena, A., Tripathi, RM. and
Singh, R.P. (2010) [17, c. 427]
Moringa oleifera OciIMIIKTep/Ii aypyIapiad Kopray Muhammad Umair Raza, Fozia
Abasi, etal. (2022)[19, c.1]
Ag Ficus benghalensis Baxrepusra xapewl npemapar A. Saxena et al. (2012) [13,
c. 91]
Citrus sinensis Baxrepusra kapew npemapar Kaviya S. et al. (2011) [33,
c. 594]
Alysicarpus monilifer Baxrepusra xapes npemapar Kasithevar M. et al. (2017) [34,
c. 131]
Capparis spinosa Baxrepusra xapesl npemapar Ebrahimi K., Shiravand S.,
Mahmoudvand H. (2017) [35,
c. 866]
Citrus medica Linn. Baxrepusra xapesl npemapar Shende S. et al. (2015) [36,
Cu c. 865]
Citrus limon Bakrepusra Kapchl npenapar Amer M. et al. (2020) [37,¢. 1]
Eclipta prostrata AHTHOKCUJAHTTEHIK OEJICeHILITIK Chung IM. et al. (2017) [38,
c. 18]
Cissus vitiginea Bakrepusra Kapehl mpernapat| Wu S. et al. (2020) [39, ¢.1153]
AHTHOKCHJIAHT
Laurus nobilis. L. Kaproumait  eTxisrim, kaTammsartop, | Fakhari S., Jamzad M., Kabiri
Baxrepmsra kapeel Gencenaunk, cyapl, | Fard H. (2019) [40, ¢.19]
ayaHsl ~ TEXHOTEHJIK  JIaCTaHYJaH
Ta3apTy, aybll IIApyallbUIBIF SKOHE
T.0.
Hibiscus subdariffa Baxrepmsra xapcw! npenapat, quadetke | Bala N. et al. (2015) [14,
Kapchl Iipenapat c. 4993]
ZnO Hibiscus rosa-sinensis Kaprpumaif  erkisrimi, karammzatop, | Devi R.S. et al. (2014) [41,
Baxrepmsra xapchl OelCeHITK, CyIBL, | ¢. 2444
ayaHsl ~ TEXHOTEHMAIK  JaCTaHYJaH
Ta3apTy, YU MMapYaIIbLIBIFE XKOHe T.0.
Citrus sinensis Bakrepusra xapcsl mpemapar, Luque P. A. et al. (2018) [42,
c. 9764]
Ailanthus altissima. Baxrepusra kapchl mpemapar, Awwad A M. et al. (2020) [43,
c. 151]
Fe Allium saralicum Baxrepusra kapchl mpemapar, Zangeneh A., Zangeneh M.M.,

Moradi R. (2020) [44, c. 5247]
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1 xecremeri kepceTiireHaei, OipTamaii aBTOpNAPABIH MOJIMETTEpiHE CYHEHCEK,
SKOJIOTHSJIBIK JKOJIMEH aJIblHFaH HAHOOOJNIUEKTPIiH KOJAAHbLITy OarbiTTapbl ©Te KOl
AHTHOKCHUIAHTTBIK KAaCHETTEpl OpTYpil cajialapia, MbICalbl TaraM eHAIpiCiHzIe, opay
MaTepHaiiapblH Jkacayra, (apMOKOCMETHKaaa, MenuiuHana OeJceHal 3aT peTiHae
KOJAAHbUIAABL. AJ HOpITIK 3aTTapAbl Typa KaKeTTI JKepre KeTKi3l ally Kacuerrepl
HaHOOeNIIeKTepAl MeNUIIMHAA TaNThIpMac Hopce eTeni [25, ¢. 1929]. MenunmHanbk 6arbTTa
MeTaJll HaHOOeJIIIeKTep KaTepsi IcikTepAl emuaeyne Ae Konmmaueuiaael [24, c¢. 3368].
Buonorusbk KOJIMEH aJlbIHFAaH HAHOOOJIIEKTePl KaTepJil iCIKTepre Kapchl KOJIIaHy acipece
aKkTyannasl Macene [26, ¢. 1].

2 xecre. Keiibip mopiyik eciMAIKTepAl KOJIAAHY apKbUIbI AJIbIHFAH HAHOOOJIIEKTEP I H
CHIIATBhI

HaoGeamex | IMaiinamanran ecimaix Typi Mimini Memmepi Cinremenep
Ag Acorus calamus JIOHICIICK 20-35 um Sudhakar, C., et al.,
(2015). [c. 93-99].
Ag Alliym sativium JIOHTCIICK ~7,3-44 am Rastogi, L., et al,
(2011). [c. 558-563].
Ag Aloe vera Ceriz0yphir 5-50 HM Logaranjan, K., et
(OKTO3ap) al., (2016). [c. 1-9]
Au Citrus limon JIoHTeIeK, 15-80 um Sujitha M.V_, et al.,
YOy (2013). [c. 15-23].
Au Cassia auriculata JleHrenek, 15-25 oM Kumar V.G. et al.
YOy (2011), [c. 159-163].
Au Salvia officinalis YImoyphnm ~20 HM Elia P. et al. (2014).
Au Lippia citriadorus OecOypaIm ~ 20 HM [c. 4007-4021].
Au Punica granatum OpTTYpI minmiHg ~ 50 HM
Au Zingiber officinale Jenrenex 11,05 am Alkhathlan A H. et
al., (2021). [c. 3368]
Au Nigella sativa L. Jenrenex 10,89 HM Alkhathlan A. H. et
al.,, (2021). [c. 3368]
Zn0O Ailanthus altissima. JeHreick 5-18 M Awwad AM. et al.
(2020) [43, c. 151]
Fe Allium saralicum JeHreick 40—45 M Zangeneh A, etal.,
(2020) [44, c. 5247]
Fe,0s Punica granatum Kaprsrnait 25-55 am Bibi, I, et al. (2019).
JOHTEJICK [c. 6115-6124]
Fe Spinacia oleracea OprTYpai mimiHg 20 - 50 aM Tyagi PK. et al
(2021), [1-11]
Fe Musa acuminata OprTYpi mimiHD 10 - 70 am Tyagi PK. et al,
(2021), [1-11]
Fe.Os Ficus carica JleHTe e K 9+4 um Demirezen, D.A.,
(2019), et al,
[c. 241-245].

2 kecTene KenTipuireH HaHoOenmeKkTepAiH OachkiM Oediri AeHreiaek Mopdosorusra ue,
JKoHe Medepiepl S HM- neH 80 HM-re neiliH ekeHiH Oaiikayra Oonanpl. bapiblk kenripiireH
onebuerrepaen menmepi 100 HM- acTalTBIH HAHOOOJIIIEKTEPAd1 KYHABUIBIFBI JKOFApbl €KEHIH
Oaiikayra Oomanbl. JKoHe ne HaHOOeNIIEKTEPAIH MeIepi HEFYpJbIM KillkeHe Ooca,
COFYpJIBIM HaHOOOIIEKTepIiH OeICeHALIIITT e )KOFapbl €KEHIH aBTOpJap 63 JKYMbICTAPbIH/A
aritane! [21, ¢. 1-15; 24, c. 3368; 26, ¢. 1-11]. Ocbunatimma, Alkhathlan A H. et al., (2021) o3
3epTTeyJiepiHae HaHOOOJIIEKTePAlH <CKAaChbUl CHHTE3» OapbiChIHIA HAHOOONIIEKTEPIiH
MeJIIIepiMeH il HIHe KOHLEHTPALUSHBIH oCep €TETiHIH aHBIKTaFaH, KOHE peareHTTepIiH
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KOHIIEHTPAIUSICBIH aybICTHIPY aPKbUIbI ANIThIH HaHOOeMmekTepiHiH Mojmepid 100 uM aen 44
HM-Te JeliiH, an 44 HM-neH 11 HM-Te AeiiiH Kili pelTy Al JKaKChl JKEeTICTIK JIET eCenTeli.

bipkarap fpUIbIMH 3epTTEyJiepre ColKec, OCIMIOIK MIapyallbUIBIFBIHAA METaJll
HaHOOONIIEKTepiH MaiiajaHy XHMHUSJIBIK — 3aTTapiabl, Cy  OKYMCAIYbIH  a3alThII,
TBIHAHTKBIIITAPABl KOJJAHY KE31HIE JKAKChl ClHIPY, 3USHKECTEPMEH KYpecy apKbUIbl
OHIMIUTIKTI apTTBIPyAbl KAMTUTHIHBIH Oalikayra Oomamsl [28, c¢. 2020]. Jlereamen, OyriHri
KYHre JeiilH HAHOTEXHOJOTHAHBIH JIEYETTl apThIKIIBUIBIKTAPBIH €CKEPE OTBIPHIM, OJApAbIH
KOJIAAHBLTYBI 9J11 ayKbIMIIbI aJ1a AJKANTBIK IEHIeHTe KETKEH JKOK.

CiHipy, OpbIH aybICTBIPYy, OHOXETIMALIIr, HAHOOOIIIEKTEPAIH  VBITTBUIBIFHL,
HOPMATUBTIK-KYKBIKTBIK 0Oa3aHbIH TONBIK OOJNMAaybl alaHAAYIIbUIBIK aPTTBHIPBIT aybLI
[IAPYaIlbUTBIFBl CEKTOPBIHBIH HAHOTEXHOJIOTHSUIAPAbl €HTI3yre TOJBIK MOWBIHAATYBl MEH
Oeiimuimiria mekredni [12, ¢. 1].

Ocpiran opaif, MeTal HaHOOOJIIEKTEePiHIH OCIMIIK ar3achlHA THTI3ETIH OCEepiH
3epTXaHaNbIK JKaFjalaa, TUAPONOHMKA JKOHE OHIpiMI3Ae Jaja JKarnalblHAa 3epTTey
JKOCTIApJIaHya.

HanoTtexHonorusiap COHFbI JKbUIAAPHI 8y KbIMABUIBIFBI ©CIIT KeJIe )KaTKaH, TAHbIMAJ )KOHE
FBUIBIMH, TEXHOJIOTHSUIBIK 3€PTTEYJIEPAIH €H OeJICeH 1l TaTKbIIAHATHIH JKOHE MaHbI3/IbI OAFBITHI.
HanoTexHonorust canacblHIArbl 3epTTEYJEepAl AaMbITy OYKUI QleM YINiH, OHBIH I1IIiHAE
Kazakcran ymin ae e3exti. HaHOTEXHONMOTHsIap Ibl )KaHA ©HEPKACINITIK PEBOJIFOLIUSTHBIH HET131
petriHme KapacTelpy KakeT, cebebi om TyOeredym  JkaHA ~ MYMKIHIOIKTEp  MeEH
apTHIKIIBLUIBIKTAPABIH KOIITITHE aKenyl MyMKiH [29, ¢. 7278]. Ka3akcranaa en yIuiH, acipece
OHBbIH TaOWUFH PecypCTapblH, KIMMATBIH CAKTall KOPFayAa >KOHE ayblUl IIapyallbUIbIFbl MEH
UHIyCTPHSUIBIK QJIEYETIH €CKePe OTBIPBII, METAIAAPABIH KaChll HAHOOSJIIEKTEPIH KONTEreH
NEePCIEeKTHBANBl OarbITTapa NaigaNaHyIblH THIMAL acmekTtijepi Oomysl MyMkiH. Kasipri
HAHOTEXHOJIOTHSUIAPABIH JAMYBIHAA METajul HAaHOOeNIIEKTEePIH 3€pPTTey MAaHbI3Abl POl
atkapanbl. byn, eH angpiMeH, HaHOOeNIIEKTEPAIH [1e, OJlap ©3TePTKEH MaTepHalAapIbIH J1a
epeKIIe KaCHeTTEePiH NMaiiiaJaHaThIH OJIap bl MPAKTHKANBIK KOJAAHY IbIH KEH MYMKIHIIKTepiHe
OaitmanbicTel [30, ¢. 11222].

Kazakcranga  »kacbl  MeTalJ  HAaHOOOJINEKTepIH  aybll  IIapyallbUIbIFbIHAA
naianaHyabplH KaHAIIBUT MYMKIHAIKTEPiHE TOKTAJICAK, aybUl IIaPyallbUIbIFbIHAA €T1HIIIK
MeH KOKOHIC OHIMAUIIIMH apTThIPyAa METaul HaHOOOJIIEeKTepPIH CTUMYJISATOpJAap PpeTIHAE
HEMeCe TBIHAMTKBII 3aTTapMEH MAaKpO-MHUKPOIJEMEHTTEPAl JKETKI3yIll pEeTIHAE JKOHE
aybpUIIIAPYAIIbUIBIK ©CIMIIKTEPIH SPTYPIl aypy KO3IBIPFBIIITAPBIHAH KOPFAHBICHIH apTTHIPY
YILIiH nafinananyra O0naTeIHABIFBI OlpKaTap FRUIBIME €HOeKTepae kenTipiareH [31, c. 427, 32,
c. 17].

TeIHAMTKBIIITAD MEH MHUKPORJIEMEHTTED KELICHAEPl ©CIMAIK ar3achlHBIH ©CIN ©HYIH
JKEIENIETII, KOp 3aTTapMeH OaibIThIII KaHa KOHMali, COHbIMEH KaTap CTPEeCCKe TO31MIUIITiH
apTTBIPaabl, IMMYH/BIK KOPFAHBILIBIH /1a )KOFAPBLIATAAbl, TEIHAWTKBIIITAP MEH KOCTajapabl
KOJNmaHOai nakpUIAapIAbH OHIMIUIITIH apTThIPy MYMKIH eMec ekeHalri O0apiHe maniM. bipak
COJl THIHAHUTKBIIITAPIBIH apachiHAa KAHCBICHI KOJAWJIBI JKOHE TaxipuOene Kamah THIMAL
naiijajaHy KepeK eKeHl TOJBIK TYCIHIKTI €eMeC, aJ COHFbl JKbUIHApAAFbl ©CIMIIK
IIapyallbUTBIFBIHAAFB TXKIPHOE KOpIIaFraH OPTAHBIH JIACTAHYBIHA, OHAIPIC KaJIIBIKTAPBIHBIH
apTyblHa JKOHE TONBIPAK PECYPCTApPbIHBIH CapKbUIybIHA OKENAl. AybUl MIapyarIblIbIFBIHIA
KOJIAAHBUIATBIH 3USHABI XUMUSUIBIK KOCBUIBICTAPABIH TOMBIPAKTA SKUHANYBI KJIMMATTBIK
ailMakrap MeH JAacTayUIbUIApPAbIH TYpIHE KapaMacTaH TOMNBIPAKTBIH KYHAapJbUIBIFbIH
temennereni. CoHbIMeH Katap PecniyOnukambi3abiH Oipereli *oHe anyaH Typiil TaOUFK opTara
Ue eKEH/IITIH eCKepe OThIpa, Ke3 KeNreH 0acka NaMbIFaH eNiep CHAKTHI CyJbIH, TONBIPAKTHIH
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JKOHE aTMOC(EPaHbIH JACTaHYbl CUAKTHI Ol pKaTap 3KOJOTHsUIBIK IpodieMaapabl memyl THIC
€KeHIH eCTeH mbirapmay KakeT [33, c. 60]. Xacwut merasut HaHoOeMImeKTepiH naiaanany Oy
MoceNleJiepal  LIeIyre JKoHe OJaH opl KYIIEeHTyre KOMeKTecendl, acipece oCiMIiK
[IapyaIlbUTBIFBIHAA SKOJIOTUSIIBIK OHOIpenapaTTap MEH ThIHANTKBIIITAD PETIHIE, JKOHE e
CyJIap MEH TOMBIPAKThI TA3aPTKBILI PETIHIE MaiAaJaHbUTybl MYMKIH €KeH/IITIH €CTe CAKTabIK
[34, c. 131].

KopbIThIHABI

KopeiTa keje, aybul mapyambUIbIFbl KEIIEHIHE, 3Cipece oCIMIIK IapyalrbUIbIFbIHAA
«KachL» HAaHOOONIIEKTepAl KOJMNaHYAbIH YJIKEH MaHbI3bl MEH FBUIBIMH dJIeyeTi Oap, Oy ochl
OarpITTaFbl 3€pPTTEYJIEPre KbI3BIFYLIBUIBIKTEI aPTThIPAbl JKOHE OCIMIIK MIapyallblIbIFbIHIA
OMOHAHOTEXHOJIOTHAHBIH OCbI OAaFbITBIH ONaH 9pil 3epTTey MEH aaMmbityna KaszakcTaHHBIH
FaJIBIMIAPBIH KBI3BIKTBIPBII, OCHI Cajlafa 137eHyTe TapTa ajJajbl.

Enimiznin TaOuru OalinbIFbIH eckepe OThIpcak, emimizge 1500 mopimik ecimMuik eceri.
YKoHe nme Oyt eciMaikTep *KOFapbiaa alThUTFAHAAN SPTYPJi OHMOJOTHSUIIBIK OeJICeHAl 3aTTapra
Oaii OONFaHIbIKTaH, MeTaJul HaHOOeJIIeKTepiH CHHTE3JIeyTe KepeMeT
TOTBIKCBI3AH/ABIPFBIIITAP MEH TYPaKTayLIbLIAPABIF KaliHap ke3i Oosybl 901eH MyMKiH. AJ
erep <CKachll CHUHTE3AIH» SKOHOMHKANBIK THIMIUII eckepiice, OyJl omicl KaHXKaKThI
3epTTENiN, [APyallbUIBIKTBIH SPTYPJl canajapblHAa KOJNIAAHBLIBICKA EHII31Iyl KepeMeT
3aMaHyH OarbIT €KeHl TYCIHIKTI OOJIabl.

Ocpiran opail «KachUI» METa/UT HAHOOGJNIIEeKTepl KOCBUIFAH OCIMIIK HeTi31Herl
JasipilaHFaH THIHAWTKBIII HEMeCe OCY[l bIHTAJayIlbl NMpenapaTTapblHbIH KOpIIAraH OpTara
OCepiH 3epTTey JKOHE COJ TpermaparrapAbl KONMAHYIbIH THIMIIIIT MEH 3KOJIOTHSIIBIK
KaylICI3irHe caNbICThIpMaIbl Oara Oepy KaXKeTTUIT TybIHIAHABI.

JlereHMeH, HaHOMAaTepHAJAPAbl TaljanaHy Ke3iHIe KOpLIaraH OpTara JKoHE aaam
JEHCAYJIbIFbIHA TEPIC 9CEP €TIey YIUiH OJNIapAbIH ©HIIPiCi MEH KOJIAHBLUTYbIH MYKHUST 3epTTEeH
OTBIPBITI, SKOJIOTUSIIBIK KOHE KAyINci3 acMeKTIIep/Il eCKepy KaKeT eKeHIH eCTe YCTaraH JKOH.
CoHbIMEH Karap, XaJblKapajblK 3epTTey JKOHE WHHOBALMSUIBIK  OPTaJBbIKTapMEH
BIHTBIMAKTACTBIK Ka3zakcTaHmarsl Typiil cajajapra sKachll METAJJT HAHOOOIIIIEKTEPIH KEHI HeH
€HI13yre bIKNAJI €Tyl MYMKIH.

91e0uer:
1. Xammurosa T.O., OcmanoBa C.I'. 3encHbIC HAHOTCXHOJOTHH, CHHTC3 MCTAJIMYCCKHUX HAHOYACTHI[ C
ncmoyb3oBaHneM pacteHnit «M.A. 'ennempmannbiy 110 sxpumapirsiaa apHanFas «Celi(y 1mmH OKyIapsl —
19» XampIKapamblK —FHUIBIMH-MPAKTHKATBIK ~KOH(CPCHUMACHIHBIH ~MATEPHATIIAPHI - MarepHasbsl
MEXKIyHAPOJTHOH HAYYHO-MPaKTHYeCKOH KoH(epeHunn «CeldyrmHackue YTeHU — 19», MOCBsIMEeHHON
110-meturo M. A. T'enaenpmanay. - 2023, - T.I, U.I. - C. 51-53.
https://kazatu edu kz/webroot/js/kcfinder/upload/files/%D0%BD%D0%B0%D 1%83%D0%B A%D0%B0/
%D0%A1%D0%A7 -
19/%D0%A5%D0%B0%D0%BC%D0%B8%D 1%82%D0%BE%D0%B2%D0%B0%20%D0%A2%20%
D1%81%D0%B4%D0%B5%D0%BB%D0%B0%D0%BD%D0%BE.pdf (data obrashcheniya: 03.06.24)
2. HaksicOae XK. T. CHHTE3HAHOYACTHUII MEAM PA3IMYHBIME METOJAMH M PaTHANHOHHAS MOTH(UKAIII
HX CTPYKTYPBI. / JUCCEPTALIA Ha COMCKAHUE CTEHCHHU A0KTOopa prmmocoduu PhD. - PecnyOnmka Kazaxcraw,
Ammatsr, 2021, —c. 109
https://www.kaznu.kz/content/files/pages/folder17928/4%20%D0%94%D0%B8%D1%81%D 1%81%D0
%B5%D 1%80%D 1%82%D0%B0%D 1%86%D0%B8%D 1%8F%20%D0%9D%D0%B0%D0%BA%D1
%8B %D 1%81%D0%B 1%D0%B 5%D0%B A%D0%BE%D0%B2%20%D0%96.%D0%A2.pdf
3. Kpyrukos 0. A., Kynpunckuii A.A., Onetinuk A 1O., JIncwakus I'.B. CunTe3 1 cBOICTBA HAHOYACTHII
cepebpa:; AOCTIKCHHA W TepchekTuBbl // Yemexm xmvun. - 2008, - T. 77. - Ne 3. - C. 242-269.
https://www.gramota.net/materials/1/2013/10/22 html (data obrashcheniya: 03.06.24)



https://kazatu.edu.kz/webroot/js/kcfinder/upload/files/%D0%BD%D0%B0%D1%83%D0%BA%D0%B0/%D0%A1%D0%A7-19/%D0%A5%D0%B0%D0%BC%D0%B8%D1%82%D0%BE%D0%B2%D0%B0%20%D0%A2%20%D1%81%D0%B4%D0%B5%D0%BB%D0%B0%D0%BD%D0%BE.pdf
https://kazatu.edu.kz/webroot/js/kcfinder/upload/files/%D0%BD%D0%B0%D1%83%D0%BA%D0%B0/%D0%A1%D0%A7-19/%D0%A5%D0%B0%D0%BC%D0%B8%D1%82%D0%BE%D0%B2%D0%B0%20%D0%A2%20%D1%81%D0%B4%D0%B5%D0%BB%D0%B0%D0%BD%D0%BE.pdf
https://kazatu.edu.kz/webroot/js/kcfinder/upload/files/%D0%BD%D0%B0%D1%83%D0%BA%D0%B0/%D0%A1%D0%A7-19/%D0%A5%D0%B0%D0%BC%D0%B8%D1%82%D0%BE%D0%B2%D0%B0%20%D0%A2%20%D1%81%D0%B4%D0%B5%D0%BB%D0%B0%D0%BD%D0%BE.pdf
https://kazatu.edu.kz/webroot/js/kcfinder/upload/files/%D0%BD%D0%B0%D1%83%D0%BA%D0%B0/%D0%A1%D0%A7-19/%D0%A5%D0%B0%D0%BC%D0%B8%D1%82%D0%BE%D0%B2%D0%B0%20%D0%A2%20%D1%81%D0%B4%D0%B5%D0%BB%D0%B0%D0%BD%D0%BE.pdf
https://www.kaznu.kz/content/files/pages/folder17928/4%20%D0%94%D0%B8%D1%81%D1%81%D0%B5%D1%80%D1%82%D0%B0%D1%86%D0%B8%D1%8F%20%D0%9D%D0%B0%D0%BA%D1%8B%D1%81%D0%B1%D0%B5%D0%BA%D0%BE%D0%B2%20%D0%96.%D0%A2..pdf
https://www.kaznu.kz/content/files/pages/folder17928/4%20%D0%94%D0%B8%D1%81%D1%81%D0%B5%D1%80%D1%82%D0%B0%D1%86%D0%B8%D1%8F%20%D0%9D%D0%B0%D0%BA%D1%8B%D1%81%D0%B1%D0%B5%D0%BA%D0%BE%D0%B2%20%D0%96.%D0%A2..pdf
https://www.kaznu.kz/content/files/pages/folder17928/4%20%D0%94%D0%B8%D1%81%D1%81%D0%B5%D1%80%D1%82%D0%B0%D1%86%D0%B8%D1%8F%20%D0%9D%D0%B0%D0%BA%D1%8B%D1%81%D0%B1%D0%B5%D0%BA%D0%BE%D0%B2%20%D0%96.%D0%A2..pdf
https://www.gramota.net/materials/1/2013/10/22.html

M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
Bectauxk CKY umenu M. KosbibaeBa. Ne 2 (62). 2024 159

4. Tlomoratimo A.Jl., Posenbepr A.C., Ypmaax U.E. HanouacTHupl METaaIOB B MOTHMEpax. - M.:
Xummsa, 2000. - 672 c. https://www.studmed.ru/pomogaylo-ad-rozenberg-as-uflyand-ie-nanochasticy-
metallov-v-polimerah_47738706f7a.html (data obrashcheniya: 03.06.24)

5. Komau O.B., KysoskoBa A A., Asm3oexsan C.I., Pemernnkos B.H. Mcnonp30BaHHEC HAHOYACTHII
MHKPOIJICMCHTOB B OHMOTEXHOJIOTHH JCKAPCTBCHHBIX paCTeHHfIZ BOSI[efICTBHe HAHOYACTHII MCIOH Ha
KICTOYHbIE KyJbTypel Silybum Marianum L. // Hayuwsiii sxypman Tpyast bBenopycckoro
TOCYJAPCTBCHHOTO YHHBCPCHTCTA. - «DU3HONOTHUCCKUC, OHOXMMHYCCKHC H MOJICKYJIAPHBIC OCHOBBI
(yHKuHOHHpOBaHUA OmocucTeM». - Tom 8. B aByx wactax. YUacte 2. - Muuck, 2013. — ¢. 21-24.
https://www.researchgate. net/publication/331037140 _ (maTta oOpamenus: 03.06.24)

6. ®apcwsa JILM., OranecsH A.A. CuHTE3 3€ICHBIX HAHOYACTHII OKCHIOB JKEJIe3a M MCCICA0BAHUC HX
OUTOTOKCHYHOCTH // TpuHagmatas roxwvHas Hay4dHas koH(epemmmsa - 2019. - C. 219
https://science.rau.am/uploads/documents/1623177308.pdf#page=219

7. Nauryzbayeva A. et al. Research on development of nanotechnology in the Republic of Kazakhstan
//Kompleksnoe Ispolzovanie Mineralnogo Syra = Complex use of mineral resources. — 2022, — T. 320. —
Ne. 1. - C. 60-66., (mara oopamerus: 03.06.24) http://kims-imio.com/index.php/main/article/view/22

8. Jha Z. et al. Nanotechnology: prospects of agricultural advancement // Nano Vision. —2011. - T. 1. —
No. 2. - C. 88-100.

https://scholar.google.ru/scholar?hl=ru&as_sdt=0%2 C5&q=Nanotechnology%3 A+prospects+of+agricult
ural+advancement+&btnG= (data obrashcheniya: 03.06.24)

9. Jafarizad A. et al. Synthesis and characterization of gold nanoparticles using Hypericum perforatum
and Nettle aqueous extracts: A comparison with turkevich method // Environmental Progress & Sustainable
Energy. —2019. — T. 38. — Ne. 2. — C. 508-517. https://aiche.onlinelibrary. wiley.com/doi/10.1002/ep.12964
(data obrashcheniya: 03.06.24)

10. Shah S.S. et al. Present status and future prospects of jute in nanotechnology: A review //The Chemical
Record. —2021. —T.21. — Ne. 7. — C. 1631-1665

https://onlinelibrary. wiley.com/doi/full/10.1002/tcr.202100135%?casa_token=RsqaGMkc10OkAAAAA%3
Acrn-102a00KrRAMxK guY pbb2UBWZbggGvYd7pRA_ 1Zj4k0KqT31137Zrok4dwyk6GiRRBE4S{g-
XxM (data obrashcheniya: 03.06.24)

11. Marslin G. et al. Secondary metabolites in the green synthesis of metallic nanoparticles //Materials. —
2018. —T. 11. — No. 6. — C. 940. https://www.mdpi.com/1996-1944/11/6/940 (data obrashcheniya: 03.06.24)
12. Dhand C. et al. Methods and strategies for the synthesis of diverse nanoparticles and their applications:
a comprehensive overview //Rsc Advances. — 2015. — T. 5. — Ne. 127. — C. 105003-105037.
https://pubs.rsc.org/en/content/articlehtml/2015/ra/c5ral19388¢ (data obrashcheniya: 03.06.24)

13. Saxena A. et al. Green synthesis of silver nanoparticles using aqueous solution of Ficus benghalensis
leaf extract and characterization of their antibacterial activity //Materials letters. — 2012. — T. 67. — Ne. 1. —
C. 91-94. https://www.sciencedirect.com/science/article/abs/pii/S0167577X11010639 (data
obrashcheniya: 03.06.24)

14. Bala N. et al. Green synthesis of zinc oxide nanoparticles using Hibiscus subdariffa leaf extract: effect
of temperature on synthesis, anti-bacterial activity and anti-diabetic activity // RSC Advances. — 2015, —
T. 5. — Ne. 7. — C. 4993-5003. https://pubs.rsc.org/en/content/articlehtml/2014/ra/c4ral2784f (data
obrashcheniya: 03.06.24)

15. Shah M. et al. Green synthesis of metallic nanoparticles via biological entities /Materials. — 2015. —
T.8.-Ne. 11. - C. 7278-7308. https://www.mdpi.com/1996-1944/8/11/7278 (data obrashcheniya: 03.06.24)
16. Elia P. et al. Green synthesis of gold nanoparticles using plant extracts as reducing agents //1
nternational journal of nanomedicine. - 2014. - C. 4007-4021. https://doi.org/10.2147/IJN.S57343 (data
obrashcheniya: 03.06.24)

17. Saxena A., Tripathi R M., Singh R P. Biological synthesis of silver nanoparticles by using onion
(Allium cepa) extract and their antibacterial activity // Dig J Nanomater Bios. - 2010. - T. 5. - Ne 2, -
C. 427-432.

https://scholar.google.ru/scholar?hl=ru&as_sdt=0%2 C5&q=Biological+synthesistof+silver+nanoparticle
stby+usingtoniont+%?28 Allium-+cepa%29+extract+and+theirt+antibacterialtactivity&btnG= (data
obrashcheniya: 03.06.24)

18. Hasan S. A review on nanoparticles: their synthesis and types // Res. J. Recent Sci. - 2015, - T. 2277.
—C.2502.

https://scholar.google.ru/scholar?hl=ru&as_sdt=0%2 C5&q=A-+review+on+nanoparticles%3 A+their+synt

hesistand-+typest+&btnG= (data obrashcheniya: 03.00.24)



https://www.studmed.ru/pomogaylo-ad-rozenberg-as-uflyand-ie-nanochasticy-metallov-v-polimerah_47738706f7a.html
https://www.studmed.ru/pomogaylo-ad-rozenberg-as-uflyand-ie-nanochasticy-metallov-v-polimerah_47738706f7a.html
https://www.researchgate.net/publication/331037140_
https://science.rau.am/uploads/documents/1623177308.pdf%23page=219
http://kims-imio.com/index.php/main/article/view/22
https://scholar.google.ru/scholar?hl=ru&as_sdt=0%2C5&q=Nanotechnology%3A+prospects+of+agricultural+advancement+&btnG
https://scholar.google.ru/scholar?hl=ru&as_sdt=0%2C5&q=Nanotechnology%3A+prospects+of+agricultural+advancement+&btnG
https://aiche.onlinelibrary.wiley.com/doi/10.1002/ep.12964
https://onlinelibrary.wiley.com/doi/full/10.1002/tcr.202100135?casa_token=RsqaGMkc1OkAAAAA%3Aern-IQ2aOoKrRAMxKguY_pbb2UBWZbggGvYd7pRA_rZj4k0KqT3j137Zrok4dwyk6GiRRBE4Sjg-XxM
https://onlinelibrary.wiley.com/doi/full/10.1002/tcr.202100135?casa_token=RsqaGMkc1OkAAAAA%3Aern-IQ2aOoKrRAMxKguY_pbb2UBWZbggGvYd7pRA_rZj4k0KqT3j137Zrok4dwyk6GiRRBE4Sjg-XxM
https://onlinelibrary.wiley.com/doi/full/10.1002/tcr.202100135?casa_token=RsqaGMkc1OkAAAAA%3Aern-IQ2aOoKrRAMxKguY_pbb2UBWZbggGvYd7pRA_rZj4k0KqT3j137Zrok4dwyk6GiRRBE4Sjg-XxM
https://www.mdpi.com/1996-1944/11/6/940
https://pubs.rsc.org/en/content/articlehtml/2015/ra/c5ra19388e
https://www.sciencedirect.com/science/article/abs/pii/S0167577X11010639
https://pubs.rsc.org/en/content/articlehtml/2014/ra/c4ra12784f
https://www.mdpi.com/1996-1944/8/11/7278
https://doi.org/10.2147/IJN.S57343
https://scholar.google.ru/scholar?hl=ru&as_sdt=0%2C5&q=Biological+synthesis+of+silver+nanoparticles+by+using+onion+%28Allium+cepa%29+extract+and+their+antibacterial+activity&btnG
https://scholar.google.ru/scholar?hl=ru&as_sdt=0%2C5&q=Biological+synthesis+of+silver+nanoparticles+by+using+onion+%28Allium+cepa%29+extract+and+their+antibacterial+activity&btnG
https://scholar.google.ru/scholar?hl=ru&as_sdt=0%2C5&q=A+review+on+nanoparticles%3A+their+synthesis+and+types+&btnG
https://scholar.google.ru/scholar?hl=ru&as_sdt=0%2C5&q=A+review+on+nanoparticles%3A+their+synthesis+and+types+&btnG

160

M. Ko3bi0aes ateingarel CKY Xa6apumbics /
BectHuk CKY umenu M. Ko3bi6aesa. Ne 2 (62). 2024

19. Mittal AK., Chisti Y., Banerjee U.C. Synthesis of metallic nanoparticles using plant extracts
//Biotechnology advances. —2013. — T. 31. — No. 2. — C. 346-356.
https://www.sciencedirect.com/science/article/abs/pii/S0734975013000050 (data obrashcheniya:
03.06.24)

20. Ge L., Li Q., Wang M., Ouyang J., Li X.J., Xing M.M. Nanosilver particles in medical applications:
synthesis, performance, and toxicity. Int. J. Nanomedicine, 2014; 9: 2399- 2407.

21. Mohammed A.B.A. et al. Antioxidant and antibacterial activities of silver nanoparticles biosynthesized
by Moringa Oleifera through response surface methodology // Journal of Nanomaterials. — 2022, — T. 2022,
— C. 1-15. https://www.hindawi.com/journals/jnm/2022/9984308/\ (data obrashcheniya: 03.06.24)

22. Rey-Méndez R., Rodriguez-Argiielles M.C., Gonzalez-Ballesteros N. Flower, stem, and leaf extracts
from Hypericum perforatum L. to synthesize gold nanoparticles: Effectiveness and antioxidant activity //
Surfaces and Interfaces. — 2022, — T. 32. — C. 102181. https://doi.org/10.1016/j.surfin.2022.102181 (data
obrashcheniya: 03.06.24)

23. Zayed M.F,, Eisa W.H., Shabaka A A. Malva parviflora extract assisted green synthesis of silver
nanoparticles //Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy. —2012. —T. 98. —
C. 423-428. https://doi.org/10.1016/j.sa2.2012.08.072 (data obrashcheniya: 03.06.24)

24. Alkhathlan A.H. et al. Evaluation of the anticancer activity of phytomolecules conjugated gold
nanoparticles synthesized by aqueous extracts of Zingiber officinale (ginger) and Nigella sativa L. seeds
(black cumin) //Materials. — 2021. — T. 14. — No. 12. — C. 3368. https://www.mdpi.com/1996-
1944/14/12/3368 (data obrashcheniya: 03.06.24)

25. Aboyewa J.A. et al. Green synthesis of metallic nanoparticles using some selected medicinal plants
from southern africa and their biological applications // Plants. — 2021. — T. 10. — No. 9. — C. 1929.
https://www.mdpi.com/2223-7747/10/9/1929 (data obrashcheniya: 03.06.24)

26. Tyagi P.K. et al. Green synthesis of iron nanoparticles from spinach leaf and banana peel aqueous
extracts and evaluation of antibacterial potential // Journal of Nanomaterials. — 2021. — T. 2021. — C. 1-11.
https://www.hindawi.com/journals/inm/2021/4871453/(data obrashcheniya: 03.06.24)

27. Umair Raza M. et al. Phytomediated silver nanoparticles (AgNPs) embellish antioxidant defense
system, ameliorating HLB-diseased ‘Kinnow Mandarin plants // Molecules. — 2023, — T. 28. — Ne. 5. —
C. 2044. https://www.mdpi.com/1420-3049/28/5/2044 (data obrashcheniya: 03.06.24)

28. Razack S.A. et al. Green synthesis of iron oxide nanoparticles using Hibiscus rosa-sinensis for
fortifying wheat biscuits // SN  Applied Sciences. - 2020. - T. 2. - C. 1-9.
https://link springer.com/article/10.1007/s42452-020-2477-x

29. FengJ. et al. Green manufacturing of metallic nanoparticles: A facile and universal approach to scaling
up // Jourmal of Materials Chemistry A. — 2016, — T. 4. — Ne. 29. — C. 11222-11227.
https://pubs.rsc.org/en/content/articlehtml/2016/ta/c6ta03221d (data obrashcheniya: 03.06.24)

30. Singh A. et al. Green synthesis of metallic nanoparticles as effective alternatives to treat antibiotics
resistant bacterial infections: A review // Biotechnology Reports. — 2020. — T. 25. — C. e00427.
https://www.sciencedirect.com/science/article/pii/S2215017X19305934

31. Ahmed S. et al. A review on plants extract mediated synthesis of silver nanoparticles for antimicrobial
applications: a green expertise // Journal of advanced research. — 2016. — T. 7. — Ne. 1. — C. 17-28.
https://www.sciencedirect.com/science/article/pii/S2090123215000314  (data obrashcheniya: 03.06.24)
32. Kwiatkowska A. et al. Composite membrane dressings system with metallic nanoparticles as an
antibacterial factor in wound healing // Membranes. — 2022, — T. 12. — Ne. 2. — C. 215
https://www.mdpi.com/2077-0375/12/2/215 (data obrashcheniya: 03.06.24)

33. Kaviya S. et al. Biosynthesis of silver nanoparticles using Citrus sinensis peel extract and its
antibacterial activity // Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy. —2011. —
T.79. — Ne. 3. — C. 594-598. (data obrashcheniya: 03.06.24)
https://scholar.google.com/scholar?hl=rué&as_sdt=0%2C5&qg=Kaviva+S %2 C+Santana+lakshmi+J.%2C

+Viswanathan+B.%2 C+Muthumari+J. +and+SrinivasantK.+%282011%29+Biosynthesis+of+silver+nano

particlestusing+Citrussinensis+peel+extract+and-+its+antibacterial+activity. &btnG
34. Kasithevar M. et al. Green synthesis of silver nanoparticles using Alysicarpus monilifer leaf extract

and its antibacterial activity against MRSA and CoNS isolates in HIV patients // Journal of Interdisciplinary
Nanomedicine. —2017. - T. 2. — Ne. 2. — C. 131-141.
https://onlinelibrary.wiley.com/doi/full/10.1002/jin2.26 (data obrashcheniya: 03.06.24)

35. Ebrahimi K., Shiravand S., Mahmoudvand H. Biosynthesis of copper nanoparticles using aqueous
extract of Capparis spinosa fruit and investigation of its antibacterial activity / Marmara Pharmaceutical


https://www.sciencedirect.com/science/article/abs/pii/S0734975013000050
https://www.hindawi.com/journals/jnm/2022/9984308/
https://doi.org/10.1016/j.surfin.2022.102181
https://doi.org/10.1016/j.saa.2012.08.072
https://www.mdpi.com/1996-1944/14/12/3368
https://www.mdpi.com/1996-1944/14/12/3368
https://www.mdpi.com/2223-7747/10/9/1929
https://www.hindawi.com/journals/jnm/2021/4871453/
https://www.mdpi.com/1420-3049/28/5/2044
https://link.springer.com/article/10.1007/s42452-020-2477-x
https://pubs.rsc.org/en/content/articlehtml/2016/ta/c6ta03221d
https://www.sciencedirect.com/science/article/pii/S2215017X19305934
https://www.sciencedirect.com/science/article/pii/S2090123215000314
https://www.mdpi.com/2077-0375/12/2/215
https://scholar.google.com/scholar?hl=ru&as_sdt=0%2C5&q=Kaviya+S.%2C+Santana+lakshmi+J.%2C+Viswanathan+B.%2C+Muthumari+J.+and+Srinivasan+K.+%282011%29+Biosynthesis+of+silver+nanoparticles+using+Citrussinensis+peel+extract+and+its+antibacterial+activity.&btnG
https://scholar.google.com/scholar?hl=ru&as_sdt=0%2C5&q=Kaviya+S.%2C+Santana+lakshmi+J.%2C+Viswanathan+B.%2C+Muthumari+J.+and+Srinivasan+K.+%282011%29+Biosynthesis+of+silver+nanoparticles+using+Citrussinensis+peel+extract+and+its+antibacterial+activity.&btnG
https://scholar.google.com/scholar?hl=ru&as_sdt=0%2C5&q=Kaviya+S.%2C+Santana+lakshmi+J.%2C+Viswanathan+B.%2C+Muthumari+J.+and+Srinivasan+K.+%282011%29+Biosynthesis+of+silver+nanoparticles+using+Citrussinensis+peel+extract+and+its+antibacterial+activity.&btnG
https://onlinelibrary.wiley.com/doi/full/10.1002/jin2.26

M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
Bectauxk CKY umenu M. KosbibaeBa. Ne 2 (62). 2024 161

Journal. — 2017. - T. 21. — Ne. 4. — C. 866-871. https://dergipark. org. tr/en/pub/marupj/issue/33374/381078
(data obrashcheniya: 03.06.24)

36. Shende S. et al. Green synthesis of copper nanoparticles by Citrus medica Linn. (Idilimbu) juice and
its antimicrobial activity // World Journal of Microbiology and Biotechnology. — 2015. — T. 31. — C. 865-
873. https://link springer.com/article/10.1007/s11274-015-1840-3

37. Amer M. et al. Green synthesis of copper nanoparticles by Citrus limon fruits extract, characterization
and antibacterial activity. — 2020. - Chemistry International 7(1) (2021) ¢ 18
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3693721 (data obrashcheniya: 03.06.24)

38. Chung I.M. et al. Green synthesis of copper nanoparticles using Eclipta prostrata leaves extract and
their antioxidant and cytotoxic activities / Experimental and therapeutic medicine. —2017. - T. 14. — Ne. 1.
— C. 18-24. https://doi.org/10.3892/etm.2017.4466

39. Wu S. et al. Green synthesis of copper nanoparticles using Cissus vitiginea and its antioxidant and
antibacterial activity against urinary tract infection pathogens //Artificial Cells, Nanomedicine, and
Biotechnology. — 2020. — T. 48. — Ne. 1. — C. 1153-1138.
https://www.tandfonline.com/doi/full/10.1080/21691401.2020.1817053  (data obrashcheniya: 03.06.24)
40. Fakhari S., Jamzad M., Kabiri Fard H. Green synthesis of zinc oxide nanoparticles: a comparison //
Green chemistry letters and reviews. —2019. —T. 12. — Ne. 1. - C. 19-24
https://www.tandfonline.com/doi/full/10.1080/17518253.2018.1547925 (data obrashcheniya: 03.06.24)
41. Devi R. S. et al. Green synthesis of zinc oxide nanoparticles by using Hibiscus rosa-sinensis // Int. J.
Curr. Eng. Technol. —2014. —T. 4. — Ne. 4. — C. 2444-2446.
https://citeseerx.ist.psu.edu/document?repid=rep 1 &type=pdf&doi=c 1bed 74856aaa098acc47¢ce264657530
1dbecd47 (data obrashcheniya: 03.06.24)

42. Luque P.A. et al. Green synthesis of zinc oxide nanoparticles using Citrus sinensis extract // Journal of
Materials Science: Materials in Electronics. — 2018. — T. 29. — C. 9764-9770.

https://link springer.com/article/10.1007/s10854-018-9015-2 (data obrashcheniya: 03.06.24)

43. Awwad A M. et al. Green synthesis of zinc oxide nanoparticles (ZnO-NPs) using Ailanthus altissima
fruit extracts and antibacterial activity // Chem. Int. — 2020. — T. 6. — Ne. 3. — C. 151-159.
https://www.bosaljournals.com/chemint/article/view/174 (data obrashcheniya: 03.06.24)

44. Zangeneh A., Zangench M. M., Moradi R. Ethnomedicinal plant-extract-assisted green synthesis of iron
nanoparticles using Allium saralicum extract, and their antioxidant, cytotoxicity, antibacterial, antifungal
and cutancous wound-healing activities // Applied Organometallic Chemistry. — 2020. — T. 34. — No. 1. —
C.e5247.

https://onlinelibrary. wiley.com/doi/full/10.1002/a0¢.5247?casa_token=VjUbiOKXGYsAAAAA%3AHyn
2TVFoh7zs8Hqd-0ZgNH7VjSWS0Sqdpprqzt XWDJaPV-GqPvyzG4jMFxxale8Skv9BcIVTzbAgti0
(data obrashcheniya: 03.06.24)

45. Sudhakar, C., Selvam, K., Govarthanan, M., Senthilkumar, B., Sengottaiyan, A., Stalin, M. and
Selvankumar, T., 2015. Acorus calamus rhizome extract mediated biosynthesis of silver nanoparticles and
their bactericidal activity against human pathogens. Journal of genetic engineering and
biotechnology, 13(2), pp. 93-99. https://www.sciencedirect.com/science/article/pii/S1687157X15000438
(data obrashcheniya: 03.06.24).

46. Rastogi, L. and Arunachalam, J., 2011. Sunlight based irradiation strategy for rapid green synthesis of
highly stable silver nanoparticles using aqueous garlic (Allium sativum) extract and their antibacterial
potential. Materials Chemistry and Physics, 129(1-2), pp. 558-563.
https://www.sciencedirect.com/science/article/abs/pii/S0254058411003804 (data obrashcheniya:
03.06.24).

47. Logaranjan, K., Raiza, A.J., Gopinath, S.C., Chen, Y. and Pandian, K., 2016. Shape-and size-controlled
synthesis of silver nanoparticles using Aloe vera plant extract and their antimicrobial activity. Nanoscale
rescarch letters, 11, pp.1-9. https://link springer.com/article/10.1186/s11671-016-1725-x  (data
obrashcheniya: 03.06.24).

48. Sujitha M.V, Kannan S. Green synthesis of gold nanoparticles using Citrus fruits (Citrus limon, Citrus
reticulata and Citrus sinensis) aqueous extract and its characterization / Spectrochimica Acta Part A:
Molecular and Biomolecular  Spectroscopy. - 2013. - T. 102. - C. 15-23.
https://www.sciencedirect.com/science/article/abs/pii/S1386142512009134 (data obrashcheniya:
03.06.24).

49. Kumar V.G. et al. Facile green synthesis of gold nanoparticles using leaf extract of antidiabetic potent
Cassia auriculata // Colloids and Surfaces B: Biointerfaces. — 2011. — T. 87. — Ne. 1. — C. 159-163.



https://dergipark.org.tr/en/pub/marupj/issue/33374/381078
https://link.springer.com/article/10.1007/s11274-015-1840-3
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3693721
https://doi.org/10.3892/etm.2017.4466
https://www.tandfonline.com/doi/full/10.1080/21691401.2020.1817053
https://www.tandfonline.com/doi/fnll/10.1080/17518253.2018.1547925
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=c1bed74856aaa098aec47ce2646575301dbecd47
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=c1bed74856aaa098aec47ce2646575301dbecd47
https://link.springer.com/article/10.1007/s10854-018-9015-2
https://www.bosaljournals.com/chemint/article/view/174
https://onlinelibrary.wiley.com/doi/full/10.1002/aoc.5247?casa_token=VjUbiQKXGYsAAAAA%3AHyn2TVFoh7zs8Hqd-0ZgNH7Vj5WS0SqdpprqztXWDJaPV-GqPvyzG4jMFxxa1e8Skv9Bc9VTzbAgti0
https://onlinelibrary.wiley.com/doi/full/10.1002/aoc.5247?casa_token=VjUbiQKXGYsAAAAA%3AHyn2TVFoh7zs8Hqd-0ZgNH7Vj5WS0SqdpprqztXWDJaPV-GqPvyzG4jMFxxa1e8Skv9Bc9VTzbAgti0
https://www.sciencedirect.com/science/article/pii/S1687157X15000438
https://www.sciencedirect.com/science/article/abs/pii/S0254058411003804
https://link.springer.com/article/10.1186/s11671-016-1725-x
https://www.sciencedirect.com/science/article/abs/pii/S1386142512009134

162

M. Ko3bi0aes ateingarel CKY Xa6apumbics /
BectHuk CKY umenu M. Ko3bi6aesa. Ne 2 (62). 2024

https://www.sciencedirect.com/science/article/abs/pii/S092777651100275X (data obrashcheniya:
03.06.24).

50. Bibi, 1., Nazar, N., Ata, S., Sultan, M., Ali, A., Abbas, A., Jilani, K., Kamal, S., Sarim, F. M., Khan,
M.I. and Jalal, F., 2019. Green synthesis of iron oxide nanoparticles using pomegranate seeds extract and
photocatalytic activity evaluation for the degradation of textile dye. Journal of Materials Research and
Technology, 8(6), pp.6115-6124. https://www.sciencedirect.com/science/article/pii/S2238785419311536
(data obrashcheniya: 03.06.24).

51. Demirezen, D.A., Yildiz, Y.S., Yidmaz, S. and Yilmaz, DD., 2019. Green synthesis and
characterization of iron oxide nanoparticles using Ficus carica (common fig) dried fruit extract. Journal of
bioscience and bioengineering, 127(2), pp. 241-245.
https://www.sciencedirect.com/science/article/abs/pii/S138917231830184 1 (data  obrashcheniya:
03.06.24).

References:
1. Hamitova T.O., Ospanova S.G. Zelenye nanotehnologii: sintez metallicheskih nanochastic s
ispolzovaniem rastenij «M.A. Gendelmannyy 110 zhyldyryna arnalran «Sejfullin oxulary — 19»
halykaralyx rylymi-praktikalyx konferenciyasynyn materialdary - Materialy mezhdunarodnoj nauchno-
prakticheskoj konferencii «Sejfullinskie chteniya — 19», posvyashennoj 110-letiyu M.A. Gendelmanay. -
2023.-T.I, Chl - C. 51-53.
https://kazatu.edu.kz/webroot/js/kcfinder/upload/files/%D0%BD%D0%B0%D 1%83%D0%B A%D0%B0/
%D0%A1%D0%A7 -
19/%D0%A5%D0%B0%D0%BC%D0%B8%D 1%82%D0%BE%D0%B2%D0%B0%20%D0%A2%20%
D1%81%D0%B4%D0%B5%D0%BB%D0%B0%D0%BD%D0%BE.pdf (data obrashcheniya: 03.06.24)
2. Nakysbaev Zh.T., Sinteznanochastic medi razlichnymi metodami i radiacionnaya modifikaciya ih
struktury. / dissertaciya na soiskanie stepeni doktora filosofii PhD. - Respublika Kazahstan, Almaty, 2021.
—s. 109
https://www .kaznu. kz/content/files/pages/folder17928/4%20%D0%94%D0%B8%D1%81%D 1%81%D0
%B5%D1%80%D 1%82%D0%B0%D 1%86%D0%B8%D 1%8F%20%D0%9D%D0%B0%D0%BA%D1
%8B%D1%81%D0%B 1%D0%B5%D0%BA%D0%BE%D0%B2%20%D0%96.%D0%A2 .pdf
3. Krutikov Yu. A., Kudrinskij A.A., Olejnik A.Yu., Lisichkin G.V. Sintez i svojstva nanochastic serebra:
dostizheniya 1 perspektivy // Uspehi himii. - 2008. - T. 77. - Ne 3. - S. 242-269.
https://www.gramota.net/materials/1/2013/10/22 html (data obrashcheniya: 03.06.24)
4. Pomogajlo A.D., Rozenberg A.S., Uflyand L.E. Nanochasticy metallov v polimerah. - M.: Himiya,
2000. - 672 s. https://www.studmed. ru/pomogaylo-ad-rozenberg-as-uflyand-ie-nanochasticy-metallov-v-
polimerah 47738706f7a.html (data obrashcheniya: 03.06.24)
5. Kopach O.V., Kuzovkova A.A., Azizbekyan S.G., Reshetnikov V.N. Ispolzovanie nanochastic
mikroelementov v biotehnologii lekarstvennyh rastenij: vozdejstvie nanochastic medi na kletochnye kultury
Silypbum Marianum L. / Nauchnyj zhurnal Trudy Belorusskogo gosudarstvennogo universiteta. -
«Fiziologicheskie, biohimicheskie i molekulyarnye osnovy funkcionirovaniya biosistem». - Tom 8. V dvuh
chastyah. Chast 2. - Minsk, 2013. — s. 21-24. https://www .researchgate.net/publication/331037140 (data
obrasheniya: 03.06.24)
6. Farsiyan L.M., Oganesyan A.A. Sintez zelenyh nanochastic oksidov zheleza i issledovanie ih
citotoksichnosti // Trinadcataya godichnaya nauchnaya konferenciya. - 2019. - S. 219
https://science.rau.am/uploads/documents/1623177308.pdf#page=219
7. Nauryzbayeva A. et al. Research on development of nanotechnology in the Republic of Kazakhstan //
Kompleksnoe Ispolzovanic Mineralnogo Syra = Complex use of mineral resources. — 2022, — T. 320. —
Ne. 1. - 8. 60-66. (data obrasheniya: 03.06.24)
8. Jha Z. et al. Nanotechnology: prospects of agricultural advancement // Nano Vision. —2011. - T. 1. -
Ne. 2. - C. 88-100.
https://scholar. google.ru/scholar?hl=ru&as_sdt=0%2C5&q=Nanotechnology%e3 A+prospects+of+agricult
ural+advancement+&btnG= (data obrashcheniya: 03.06.24)
9. Jafarizad A. et al. Synthesis and characterization of gold nanoparticles using Hypericum perforatum
and Nettle aqueous extracts: A comparison with turkevich method // Environmental Progress & Sustainable
Energy. —2019. — T. 38. — Ne. 2. — C. 508-517. https://aiche.onlinelibrary.wiley.com/doi/10.1002/ep.12964
(data obrashcheniya: 03.06.24)
10. ShahS. S. et al. Present status and future prospects of jute in nanotechnology: A review //The Chemical
Record. —2021. —T. 21. — Ne. 7. — C. 1631-1665



https://www.sciencedirect.com/science/article/abs/pii/S092777651100275X
https://www.sciencedirect.com/science/article/pii/S2238785419311536
https://www.sciencedirect.com/science/article/abs/pii/S1389172318301841
https://kazatu.edu.kz/webroot/js/kcfinder/upload/files/%D0%BD%D0%B0%D1%83%D0%BA%D0%B0/%D0%A1%D0%A7-19/%D0%A5%D0%B0%D0%BC%D0%B8%D1%82%D0%BE%D0%B2%D0%B0%20%D0%A2%20%D1%81%D0%B4%D0%B5%D0%BB%D0%B0%D0%BD%D0%BE.pdf
https://kazatu.edu.kz/webroot/js/kcfinder/upload/files/%D0%BD%D0%B0%D1%83%D0%BA%D0%B0/%D0%A1%D0%A7-19/%D0%A5%D0%B0%D0%BC%D0%B8%D1%82%D0%BE%D0%B2%D0%B0%20%D0%A2%20%D1%81%D0%B4%D0%B5%D0%BB%D0%B0%D0%BD%D0%BE.pdf
https://kazatu.edu.kz/webroot/js/kcfinder/upload/files/%D0%BD%D0%B0%D1%83%D0%BA%D0%B0/%D0%A1%D0%A7-19/%D0%A5%D0%B0%D0%BC%D0%B8%D1%82%D0%BE%D0%B2%D0%B0%20%D0%A2%20%D1%81%D0%B4%D0%B5%D0%BB%D0%B0%D0%BD%D0%BE.pdf
https://kazatu.edu.kz/webroot/js/kcfinder/upload/files/%D0%BD%D0%B0%D1%83%D0%BA%D0%B0/%D0%A1%D0%A7-19/%D0%A5%D0%B0%D0%BC%D0%B8%D1%82%D0%BE%D0%B2%D0%B0%20%D0%A2%20%D1%81%D0%B4%D0%B5%D0%BB%D0%B0%D0%BD%D0%BE.pdf
https://www.kaznu.kz/content/files/pages/folder17928/4%20%D0%94%D0%B8%D1%81%D1%81%D0
https://www.gramota.net/materials/1/2013/10/22.html
https://www.studmed.ru/pomogaylo-ad-rozenberg-as-uflyand-ie-nanochasticy-metallov-v-polimerah_47738706f7a.html
https://www.studmed.ru/pomogaylo-ad-rozenberg-as-uflyand-ie-nanochasticy-metallov-v-polimerah_47738706f7a.html
https://www.researchgate.net/publication/331037140_
https://science.rau.am/uploads/documents/1623177308.pdf%23page=219
https://scholar.google.ru/scholar?hl=ru&as_sdt=0%2C5&q=Nanotechnology%3A+prospects+of+agricultural+advancement+&btnG
https://scholar.google.ru/scholar?hl=ru&as_sdt=0%2C5&q=Nanotechnology%3A+prospects+of+agricultural+advancement+&btnG
https://aiche.onlinelibrary.wiley.com/doi/10.1002/ep.12964

M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
Bectauxk CKY umenu M. KosbibaeBa. Ne 2 (62). 2024 163

https://onlinelibrary. wiley.com/doi/full/10.1002/tcr.202100135%casa_token=RsqaGMkc1OkAAAAA%3
Aern-102a00KrRAMxKguY pbb2UBWZbgeGvYd7pRA 17j4k0KgT3j137Zrok4dwvk6 GiRRBE4Sjg-

XxM (data obrashcheniya: 03.06.24)

11. Marslin G. et al. Secondary metabolites in the green synthesis of metallic nanoparticles // Materials. —
2018.-T. 11. = Ne. 6. — C. 940. https://www.mdpi.com/1996-1944/11/6/940 (data obrashcheniya: 03.06.24)

12. Dhand C. et al. Methods and strategics for the synthesis of diverse nanoparticles and their applications:
a comprehensive overview / Rsc Advances. — 2015. — T. 5. — Ne. 127. — C. 105003-105037.
https://pubs.rsc.org/en/content/articlehtml/2015/ra/c5ral19388e (data obrashcheniya: 03.06.24)

13. Saxena A. et al. Green synthesis of silver nanoparticles using aqueous solution of Ficus benghalensis
leaf extract and characterization of their antibacterial activity // Materials letters. —2012. - T. 67. — Ne. 1. —
C. 91-94. https://www.sciencedirect.com/science/article/abs/pii/S0167577X11010639 (data
obrashcheniya: 03.06.24)

14. Bala N. et al. Green synthesis of zinc oxide nanoparticles using Hibiscus subdariffa leaf extract: effect
of temperature on synthesis, anti-bacterial activity and anti-diabetic activity // RSC Advances. — 2015, —
T. 5. — Ne. 7. — C. 4993-5003. https://pubs.rsc.org/en/content/articlehtml/2014/ra/c4ral2784f (data
obrashcheniya: 03.06.24)

15. Shah M. et al. Green synthesis of metallic nanoparticles via biological entities // Materials. — 2015. —
T.8.-Ne. 11. - C. 7278-7308. https://www.mdpi.com/1996-1944/8/11/7278 (data obrashcheniya: 03.06.24)

16. Elia P. et al. Green synthesis of gold nanoparticles using plant extracts as reducing agents
//International journal of nanomedicine. —2014. — C. 4007-4021. https://doi.org/10.2147/IJN.S57343 (data
obrashcheniya: 03.06.24)

17. Saxena A., Tripathi R M., Singh R P. Biological synthesis of silver nanoparticles by using onion
(Allium cepa) extract and their antibacterial activity // Dig J Nanomater Bios. - 2010. - T. 5. - Ne, 2. -
C. 427-432.
https://scholar.google.ru/scholar?hl=ru&as_sdt=0%2C5&q=Biological+synthesis+of+silver+nanoparticle
stby+usingtoniont+%28 Allium+cepa%?2 9+extract+and-+their+antibacterial+activity &btnG= (data
obrashcheniya: 03.06.24)

18. Hasan S. A review on nanoparticles: their synthesis and types // Res. J. Recent Sci. — 2015, - T. 2277.
—C.2502.
https://scholar.google.ru/scholar?hl=ru&as_sdt=0%2 C5&q=A+review-+on+nanoparticles%3 A+their+synt
hesistand+typest&btnG= (data obrashcheniya: 03.00.24)

19. Mittal A K., Chisti Y., Banerjee U.C. Synthesis of metallic nanoparticles using plant extracts
//Biotechnology advances. —2013. — T. 31. — Ne. 2. — C. 346-356.
https://www .sciencedirect.com/science/article/abs/pii/S0734975013000050 (data obrashcheniya:
03.06.24)

20. Ge L., Li Q., Wang M., Ouyang J., Li X.J., Xing M.M. Nanosilver particles in medical applications:
synthesis, performance, and toxicity. Int. J. Nanomedicine, 2014; 9: 2399- 2407.

21. Mohammed A.B.A. et al. Antioxidant and antibacterial activities of silver nanoparticles biosynthesized
by Moringa Oleifera through response surface methodology // Journal of Nanomaterials. — 2022, — T. 2022,
— C. 1-15. https://www.hindawi.com/journals/jnm/2022/9984308/\ (data obrashcheniya: 03.06.24)

22. Rey-Méndez R., Rodriguez-Argiiclles M.C., Gonzilez-Ballesteros N. Flower, stem, and leaf extracts
from Hypericum perforatum L. to synthesize gold nanoparticles: Effectiveness and antioxidant activity //
Surfaces and Interfaces. — 2022, — T. 32. — C. 102181. https://doi.org/10.1016/j.surfin.2022.102181 (data
obrashcheniya: 03.06.24)

23. Zayed M.F., Eisa W.H., Shabaka A.A. Malva parviflora extract assisted green synthesis of silver
nanoparticles // Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy. —2012. —T. 98. —
C. 423-428. https://doi.org/10.1016/j.saa.2012.08.072 (data obrashcheniya: 03.06.24)

24. Alkhathlan A .H. et al. Evaluation of the anticancer activity of phytomolecules conjugated gold
nanoparticles synthesized by aqueous extracts of Zingiber officinale (ginger) and Nigella sativa L. seeds
(black cumin) // Materials. — 2021. — T. 14. — No. 12. — C. 3368. https://www.mdpi.com/1996-
1944/14/12/3368 (data obrashcheniya: 03.06.24)

25. Aboyewa J.A. et al. Green synthesis of metallic nanoparticles using some selected medicinal plants
from southern africa and their biological applications // Plants. — 2021. — T. 10. — Ne. 9. — C. 1929.
https://www.mdpi.com/2223-7747/10/9/1929 (data obrashcheniya: 03.06.24)

26. Tyagi P.K. et al. Green synthesis of iron nanoparticles from spinach leaf and banana peel aqueous
extracts and evaluation of antibacterial potential // Journal of Nanomaterials. — 2021. — T. 2021. — C. 1-11.
https://www.hindawi.com/journals/inm/2021/4871453/(data obrashcheniya: 03.06.24)



https://onlinelibrary.wiley.com/doi/full/10.1002/tcr.202100135?casa_token=RsqaGMkc1OkAAAAA%3Aern-IQ2aOoKrRAMxKguY_pbb2UBWZbggGvYd7pRA_rZj4k0KqT3j137Zrok4dwyk6GiRRBE4Sjg-XxM
https://onlinelibrary.wiley.com/doi/full/10.1002/tcr.202100135?casa_token=RsqaGMkc1OkAAAAA%3Aern-IQ2aOoKrRAMxKguY_pbb2UBWZbggGvYd7pRA_rZj4k0KqT3j137Zrok4dwyk6GiRRBE4Sjg-XxM
https://onlinelibrary.wiley.com/doi/full/10.1002/tcr.202100135?casa_token=RsqaGMkc1OkAAAAA%3Aern-IQ2aOoKrRAMxKguY_pbb2UBWZbggGvYd7pRA_rZj4k0KqT3j137Zrok4dwyk6GiRRBE4Sjg-XxM
https://www.mdpi.com/1996-1944/11/6/940
https://pubs.rsc.org/en/content/articlehtml/2015/ra/c5ra19388e
https://www.sciencedirect.com/science/article/abs/pii/S0167577X11010639
https://pubs.rsc.org/en/content/articlehtml/2014/ra/c4ra12784f
https://www.mdpi.com/1996-1944/8/11/7278
https://doi.org/10.2147/IJN.S57343
https://scholar.google.ru/scholar?hl=ru&as_sdt=0%2C5&q=Biological+synthesis+of+silver+nanoparticles+by+using+onion+%28Allium+cepa%29+extract+and+their+antibacterial+activity&btnG
https://scholar.google.ru/scholar?hl=ru&as_sdt=0%2C5&q=Biological+synthesis+of+silver+nanoparticles+by+using+onion+%28Allium+cepa%29+extract+and+their+antibacterial+activity&btnG
https://scholar.google.ru/scholar?hl=ru&as_sdt=0%2C5&q=A+review+on+nanoparticles%3A+their+synthesis+and+types+&btnG
https://scholar.google.ru/scholar?hl=ru&as_sdt=0%2C5&q=A+review+on+nanoparticles%3A+their+synthesis+and+types+&btnG
https://www.sciencedirect.com/science/article/abs/pii/S0734975013000050
https://www.hindawi.com/journals/jnm/2022/9984308/
https://doi.org/10.1016/j.surfin.2022.102181
https://doi.org/10.1016/j.saa.2012.08.072
https://www.mdpi.com/1996-1944/14/12/3368
https://www.mdpi.com/1996-1944/14/12/3368
https://www.mdpi.com/2223-7747/10/9/1929
https://www.hindawi.com/journals/jnm/2021/4871453/

164

M. Ko3bi0aes ateingarel CKY Xa6apumbics /
BectHuk CKY umenu M. Ko3bi6aesa. Ne 2 (62). 2024

27. Umair Raza M. et al. Phytomediated silver nanoparticles (AgNPs) embellish antioxidant defense
system, ameliorating HLB-diseased ‘Kinnow Mandarin plants // Molecules. — 2023, — T. 28. — Ne. 5. —
C. 2044. https://www.mdpi.com/1420-3049/28/5/2044 (data obrashcheniya: 03.06.24)

28. Razack S.A. et al. Green synthesis of iron oxide nanoparticles using Hibiscus rosa-sinensis for
fortifying wheat biscuits // SN  Applied Sciences. - 2020. - T. 2. - C. 1-9.
https://link springer.com/article/10.1007/s42452-020-2477-x

29. FengJ. et al. Green manufacturing of metallic nanoparticles: A facile and universal approach to scaling
up // Jourmnal of Materials Chemistry A. — 2016, — T. 4. — Ne. 29. — C. 11222-11227.
https://pubs.rsc.org/en/content/articlehtml/2016/ta/c6ta03221d (data obrashcheniya: 03.06.24)

30. Singh A. et al. Green synthesis of metallic nanoparticles as effective alternatives to treat antibiotics
resistant bacterial infections: A review // Biotechnology Reports. — 2020. — T. 25. — C. e00427.
https://www.sciencedirect.com/science/article/pii/S2215017X19305934

31. Ahmed S. et al. A review on plants extract mediated synthesis of silver nanoparticles for antimicrobial
applications: a green expertise // Journal of advanced research. — 2016. — T. 7. — Ne. 1. — C. 17-28.
https://www.sciencedirect.com/science/article/pii/S2090123215000314  (data obrashcheniya: 03.06.24)
32. Kwiatkowska A. et al. Composite membrane dressings system with metallic nanoparticles as an
antibacterial factor in wound healing / Membranes. — 2022. — T. 12. — Ne. 2. — C. 215.
https://www.mdpi.com/2077-0375/12/2/215 (data obrashcheniya: 03.06.24)

33. Kaviya S. et al. Biosynthesis of silver nanoparticles using Citrus sinensis peel extract and its
antibacterial activity // Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy. —2011. —
T.79. — Ne. 3. — C. 594-598. (data obrashcheniya: 03.06.24)

https://scholar.google.com/scholar?hl=ru&as_sdt=0%2C5&q=Kaviya+S.%2C+Santana+lakshmi+J.%2C+

Viswanathan+B .%2C+Muthumari+J.+and+Srinivasan+K . +%282011%29+Biosynthesis+of+silver+nanop
articlestusing+Citrussinensis+peelt+extract+and+itstantibacterial+activity. &btnG

34. Kasithevar M. et al. Green synthesis of silver nanoparticles using Alysicarpus monilifer leaf extract
and its antibacterial activity against MRSA and CoNS isolates in HIV patients // Journal of Interdisciplinary
Nanomedicine. —2017. —T. 2. —Ne. 2. — C. 131-141.

https://onlinelibrary. wiley.com/doi/full/10.1002/jin2.26 (data obrashcheniya: 03.06.24)

35. Ebrahimi K., Shiravand S., Mahmoudvand H. Biosynthesis of copper nanoparticles using aqueous
extract of Capparis spinosa fruit and investigation of its antibacterial activity / Marmara Pharmaceutical
Journal. — 2017. - T. 21. — Ne. 4. — C. 866-871. https://dergipark. org. tr/en/pub/marupj/issue/33374/381078
(data obrashcheniya: 03.06.24)

36. Shende S. et al. Green synthesis of copper nanoparticles by Citrus medica Linn.(Idilimbu) juice and its
antimicrobial activity // World Journal of Microbiology and Biotechnology. —2015. — T. 31. — C. 865-873.
https://link springer.com/article/10.1007/s11274-015-1840-3

37. Amer M. et al. Green synthesis of copper nanoparticles by Citrus limon fruits extract, characterization
and antibacterial activity. - 2020. - Chemistry International 7(1) (2021) c. 18
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3693721 (data obrashcheniya: 03.06.24)

38. Chung .M. et al. Green synthesis of copper nanoparticles using Eclipta prostrata leaves extract and
their antioxidant and cytotoxic activities / Experimental and therapeutic medicine. —2017. — T. 14. — Ne. 1.
— C. 18-24. https://doi.org/10.3892/etm.2017.4466

39. Wu S. et al. Green synthesis of copper nanoparticles using Cissus vitiginea and its antioxidant and
antibacterial activity against urinary tract infection pathogens //Artificial Cells, Nanomedicine, and
Biotechnology. — 2020. — T. 48. — Ne. 1. — C. 1153-1138.
https://www.tandfonline.com/doi/full/10.1080/21691401.2020.1817053  (data obrashcheniya: 03.06.24)
40. Fakhari S., Jamzad M., Kabiri Fard H. Green synthesis of zinc oxide nanoparticles: a comparison //
Green chemistry letters and reviews. —2019. —T. 12. — Ne. 1. - C. 19-24
https://www.tandfonline.com/doi/full/10.1080/17518253.2018.1547925 (data obrashcheniya: 03.06.24)
41. Devi R. S. et al. Green synthesis of zinc oxide nanoparticles by using Hibiscus rosa-sinensis // Int. J.
Curr. Eng. Technol. —2014. —T. 4. — Ne. 4. — C. 2444-2446.

https://citeseerx.ist. psu.edu/document?repid=rep 1 &type=pdf&doi=c1bed 74856aaa098aecd 7ce264657530
1dbecd47 (data obrashcheniya: 03.06.24)

42. Luque P.A. et al. Green synthesis of zinc oxide nanoparticles using Citrus sinensis extract //Journal of
Materials Science: Materials in Electronics. — 2018. — T. 29. — C. 9764-9770.

https://link springer.com/article/10.1007/s10854-018-9015-2 (data obrashcheniya: 03.06.24)



https://www.mdpi.com/1420-3049/28/5/2044
https://link.springer.com/article/10.1007/s42452-020-2477-x
https://pubs.rsc.org/en/content/articlehtml/2016/ta/c6ta03221d
https://www.sciencedirect.com/science/article/pii/S2215017X19305934
https://www.sciencedirect.com/science/article/pii/S2090123215000314
https://www.mdpi.com/2077-0375/12/2/215
https://scholar.google.com/scholar?hl=ru&as_sdt=0%2C5&q=Kaviya+S.%2C+Santana+lakshmi+J.%2C+Viswanathan+B.%2C+Muthumari+J.+and+Srinivasan+K.+%282011%29+Biosynthesis+of+silver+nanoparticles+using+Citrussinensis+peel+extract+and+its+antibacterial+activity.&btnG
https://scholar.google.com/scholar?hl=ru&as_sdt=0%2C5&q=Kaviya+S.%2C+Santana+lakshmi+J.%2C+Viswanathan+B.%2C+Muthumari+J.+and+Srinivasan+K.+%282011%29+Biosynthesis+of+silver+nanoparticles+using+Citrussinensis+peel+extract+and+its+antibacterial+activity.&btnG
https://scholar.google.com/scholar?hl=ru&as_sdt=0%2C5&q=Kaviya+S.%2C+Santana+lakshmi+J.%2C+Viswanathan+B.%2C+Muthumari+J.+and+Srinivasan+K.+%282011%29+Biosynthesis+of+silver+nanoparticles+using+Citrussinensis+peel+extract+and+its+antibacterial+activity.&btnG
https://onlinelibrary.wiley.com/doi/full/10.1002/jin2.26
https://dergipark.org.tr/en/pub/marupj/issue/33374/381078
https://link.springer.com/article/10.1007/s11274-015-1840-3
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3693721
https://doi.org/10.3892/etm.2017.4466
https://www.tandfonline.com/doi/full/10.1080/21691401.2020.1817053
https://www.tandfonline.com/doi/full/10.1080/17518253.2018.1547925
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=c1bed74856aaa098aec47ce2646575301dbecd47
https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=c1bed74856aaa098aec47ce2646575301dbecd47
https://link.springer.com/article/10.1007/s10854-018-9015-2

M. Kosbi6aes ateinaarsl CKY Xatapmbicsi /
Bectauxk CKY umenu M. KosbibaeBa. Ne 2 (62). 2024 165

43. Awwad A M. et al. Green synthesis of zinc oxide nanoparticles (ZnO-NPs) using Ailanthus altissima
fruit extracts and antibacterial activity // Chem. Int. — 2020. — T. 6. — Ne. 3. — C. 151-159.
https://www.bosaljournals.com/chemint/article/view/174 (data obrashcheniya: 03.06.24)

44. Zangeneh A., Zangench M.M., Moradi R. Ethnomedicinal plant-extract-assisted green synthesis of iron
nanoparticles using Allium saralicum extract, and their antioxidant, cytotoxicity, antibacterial, antifungal
and cutancous wound-healing activities // Applied Organometallic Chemistry. — 2020. — T. 34, — No. 1. —
C.e5247.

https://onlinelibrary.wilev.com/doi/full/10.1002/a0c.5247?casa_token=VjUbiOKXGYsAAAAA%3AHyvn

2TVFoh7zs8Hqd-0ZgNH7ViSWS0SqdpprqztXWDJaPV-GqPvyzG4jMFxxale8SkvIBcIVTzbAgti0
(data obrashcheniya: 03.06.24)

45. Sudhakar, C., Selvam, K., Govarthanan, M., Senthilkumar, B., Sengottaivan, A., Stalin, M. and
Selvankumar, T., 2015. Acorus calamus rhizome extract mediated biosynthesis of silver nanoparticles and
their bactericidal activity against human pathogens. Journal of genetic engineering and
biotechnology, 13(2), pp.93-99. https://www.sciencedirect.com/science/article/pii/S1687157X15000438
(data obrashcheniya: 03.06.24).

46. Rastogi, L. and Arunachalam, J., 2011. Sunlight based irradiation strategy for rapid green synthesis of
highly stable silver nanoparticles using aqueous garlic (Allium sativum) extract and their antibacterial
potential. Materials Chemistry and Physics, 129(1-2), Pp. 558-563.
https://www.sciencedirect.com/science/article/abs/pii/S0254058411003804 (data obrashcheniya:
03.06.24).

47. Logaranjan, K., Raiza, A.J., Gopinath, S.C., Chen, Y. and Pandian, K., 2016. Shape-and size-controlled
synthesis of silver nanoparticles using Aloe vera plant extract and their antimicrobial activity. Nanoscale
resecarch letters, 11, pp. 1-9. https:/link springer.com/article/10.1186/s11671-016-1725-x (data
obrashcheniya: 03.06.24).

48. Sujitha M. V., Kannan S. Green synthesis of gold nanoparticles using Citrus fruits (Citrus limon, Citrus
reticulata and Citrus sinensis) aqueous extract and its characterization // Spectrochimica Acta Part A:
Molecular and  Biomolecular  Spectroscopy. - 2013. - T. 102. - C. 15-23.
https://www.sciencedirect.com/science/article/abs/pii/S1386142512009134 (data obrashcheniya:
03.06.24).

49. Kumar V.G. et al. Facile green synthesis of gold nanoparticles using leaf extract of antidiabetic potent
Cassia auriculata //Colloids and Surfaces B: Biointerfaces. — 2011. — T. 87. — Ne. 1. — C. 159-163.
https://www.sciencedirect.com/science/article/abs/pii/S092777651100275X (data obrashcheniya:
03.06.24).

50. Bibi, 1., Nazar, N., Ata, S., Sultan, M., Ali, A., Abbas, A., Jilani, K., Kamal, S., Sarim, F. M., Khan,
M.IL and Jalal, F., 2019. Green synthesis of iron oxide nanoparticles using pomegranate seeds extract and
photocatalytic activity evaluation for the degradation of textile dye. Journal of Materials Research and
Technology, 8(6), pp.6115-6124. https://www.sciencedirect.com/science/article/pii/S2238785419311536
(data obrashcheniya: 03.06.24).

51. Demirezen, D.A., Yidiz, Y.S., Yimaz, S. and Yilmaz, D.D., 2019. Green synthesis and
characterization of iron oxide nanoparticles using Ficus carica (common fig) dried fruit extract. Journal of
bioscience and bioengineering, 127(2), pp. 241-245.
https://www.sciencedirect.com/science/article/abs/pii/S138917231830184 1 (data  obrashcheniya:
03.06.24).

Information about the authors:
Seitkhanova K.K. — corresponding author, master of agricultural sciences, Non-profit Joint stock Company
«Toraigyrov University», Pavlodar, Kazakhstan; e-mail: sevt.k@inbox.ru;
Anikina II.B. — candidate of Agricultural Sciences, associate professor, Non-profit Joint stock Company
«Toraigyrov University», Pavlodar, Kazakhstan; email: anikina.i(@mail.ru.


https://www.bosaljournals.com/chemint/article/view/174
https://onlinelibrary.wiley.com/doi/full/10.1002/aoc.5247?casa_token=VjUbiQKXGYsAAAAA%3AHyn2TVFoh7zs8Hqd-0ZgNH7Vj5WS0SqdpprqztXWDJaPV-GqPvyzG4jMFxxa1e8Skv9Bc9VTzbAgti0
https://onlinelibrary.wiley.com/doi/full/10.1002/aoc.5247?casa_token=VjUbiQKXGYsAAAAA%3AHyn2TVFoh7zs8Hqd-0ZgNH7Vj5WS0SqdpprqztXWDJaPV-GqPvyzG4jMFxxa1e8Skv9Bc9VTzbAgti0
https://www.sciencedirect.com/science/article/pii/S1687157X15000438
https://www.sciencedirect.com/science/article/abs/pii/S0254058411003804
https://link.springer.com/article/10.1186/s11671-016-1725-x
https://www.sciencedirect.com/science/article/abs/pii/S1386142512009134
https://www.sciencedirect.com/science/article/abs/pii/S092777651100275X
https://www.sciencedirect.com/science/article/pii/S2238785419311536
https://www.sciencedirect.com/science/article/abs/pii/S1389172318301841
mailto:seyt.k@inbox.ru
mailto:anikina.i@mail.ru

