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The aim of this work was to study composition and antioxidant/reducing properties of Vitex cannabifolia leaves
extract and to characterize it as a possible active agent for green synthesis of cerium oxide nanoparticles (CeO>-NPs). The
aim of the study was also to prepare CeO»-NPs and to investigate the particles sizes, texture and morphology.
Antioxidant/reducing properties of Vitex cannabifolia leaves extract were studied using Folin-Chiocalteu and
2,2-diphenyl-1-picrylhydrazyl (DPPH) tests, composition of the extract was explored by means of laser
desorption/ionization time-of-flight mass spectrometry method. The extract was found to possess very high
antioxidant/reducing capability, showing fast reduction of DPPH radicals even at 100-fold dilution. The main components
of the extract were phenolic acids, flavonoids and terpenes; all these compounds are known to be active reducing and/ or
stabilizing agents in green synthesis of various nanoparticles. Using the extract, CeO>-NPs were prepared by means of the
procedure that included the reduction of cerium(IV) ammonium nitrate by extract components followed by annealing the
precipitate at 600 °C under in air conditions. The particles synthesized were characterized by means of scanning electron
microscopy, X-ray diffraction and nitrogen adsorption methods. According to X-ray diffraction and electron microscopy
data, CeO>-NPs had crystalline structure, spherical form and fairly uniform particles size distribution, surface area of the
particles was estimated firom nitrogen adsorption isotherms as about 30 m? per 1 g. The average crystallite size determined
from X-ray line broadening data was about 17 nm, the average particles diameter derived from surface area data was up
to ~30 nm. Thus, one can conclude that the particles synthesized are small enough to be suitable for biomedical
applications while Vitex cannabifolia extract is the effective reagent for green synthesis of cerium oxide nanoparticles.

Keywords: Vitex cannabifolia leaves extract, green synthesis, cerium oxide nanoparticles, antioxidant/reducing
properties, LDI MS, SEM, X-ray diffraction

INTRODUCTION Recently, green synthesis of CeO,-NPs was
reported using different plants, such as Aloe vera,
Gloriosa superba, Acalypha indica [5-7].
However, the synthesized nanoparticles were
generally so large in size that, according to
literature, they were not appropriate for biomedical
applications [2,8]. Our previous studies have
shown that the Vitex genus plant possesses high
antioxidant/reducing properties and has a great
potential in synthesis of silver nanoparticles. The
active ingredients of Vitex genus leaves extracts are
phenols, terpenoids and monosaccharides; these
compounds are well known as reducing agents and
are capable to reduce metal salts and to convert
them to nanoparticles.

The aim of the work was to study Vitex
cannabifolia leaves extract as a possible active
agent for CeO»-NPs preparation, to prepare
Ce0O,-NPs using the extract and to characterize
the extract and the particles synthesized.

The potential application of cerium oxide
nanoparticles (CeO,-NPs) in biological and
medical fields is very promising [1-3]. CeO,-NPs
have shown protective effects on human health by
reducing ischemic brain damage, inhibiting the
progression of some blind diseases, diabetes,
Alzheimer's disease, atherosclerosis. Also cerium
nanoparticles exhibit antioxidant, antitumor,
antibacterial and antiviral properties [3]. They are
used as effective UV filters in sunscreen cosmetics,
too [4].

Among the methods for synthesis of
Ce0,-NPs for biomedical applications, green
synthesis using plant extracts is of especial
interest [1, 5]. Plant extracts can perform both
the function of reducing and stabilizing agents
that allows ones to use no toxic organic solvent
and reagent and to carry out the reaction under
mild synthesis conditions. Thus, synthesized
nanoparticles do not contain toxic products and EXPERIMENTAL
surfactants and can be more stable than the

particles produced by traditional methods [1]. Vitex cannabifolia plants were used for

green synthesis of CeO,-NPs. The biologically
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active substances were extracted from the leaves
with 70 % ethanol solution according to the
procedure described in [9]. 100 ml of 70 %
ethanol was added to 1g of finely chopped
leaves, after that the mixtures were placed into
steam bath for 30 min. After cooling, the extract
was adjusted to the initial volume and filtered.

The total concentration of phenolic
antioxidant/reducing agents in the extracts was
evaluated by using the Folin—Ciocalteu method.
To measure the total phenol index [10], 11.5 ml
of water, 5ml of 20% sodium carbonate
solution, 1.25ml of Folin-Ciocalteu reagent
(Merck) and 6.25 ml of water were consecutively
added to 1 ml of extract. The solution was stirred
for 30 min, then the absorbance at 750 nm was
measured, and the total phenol index was
calculated in accordance with the protocol [10].
By comparison of the obtained values of phenol
index of the extracts with the corresponding data
for ascorbic acid (total phenol index for the
0.5 mM solution of ascorbic acid was equal to 1
[11]), the equivalent concentration of the
antioxidant in solutions was estimated.

To determine the total content of flavonoids,
we used the method based on the capability of the
compounds to form a coloured complex with
aluminium chloride. 1 ml of extract, prepared as
described above, was placed in volumetric flask,
5 ml of 2 % solution of AICI; (Sigma-Aldrich) in
95 % ethanol was added into the glass, and then
95 % ethanol was added to reach a volume of
25 ml. The mixture was stirred for 30 min and the
optical density of the solution at 410 nm was
measured. To prepare a blank solution, 0.1 ml of
concentrated acetic acid was added to 1ml of
extract, followed by the dilution of the mixture by
95 % ethanol to the total volume of 25 ml. To
prepare reference samples, the rutin (Sigma-
Aldrich) solutions of different concentrations were
prepared, using 95 % ethanol as a solvent [12].
Total content of flavonoids was expressed as the
equivalent weight of rutin per 1 g of dried leaves.

Antioxidant/reducing activity of Vitex
extract was evaluated using 2,2-diphenyl-1-
picrylhydrazyl (DPPH) radical scavenging

method [13]. 1 ml of original was placed into
glass and 2ml of 70 % ethanol and 2 ml of
0.15mM DPPH solution were consecutively
added to the glass. The solution was shaken at
25°C  for 5-120min. The change in
concentration of stable radicals in reaction
mixture during the reaction was determined from
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the change in absorption at the maximum of
520 nm as compared to absorption value for
control solution. To prepare control solution,
3 ml of 70 % ethanol was mixed with 2 ml of
0.15 mM DPPH solution.

Qualitative analysis of extracts composition
was performed by means of laser
desorption/ionization time-of-flight mass
spectrometry (LDI MS). Mass spectra were
recorded in positive and negative-ion extraction
mode on Autoflex II mass spectrometer (Bruker
Daltonics Inc., Germany) equipped with a
nitrogen laser (337 nm). The samples were
ionized in the pulse mode: pulse length 3 ns,
frequency 20 Hz; maximum energy 65 mlJ.
Spectra were recorded in the reflection mode
using a delayed extraction of 20ns and
accelerating voltage 20 kV. The resulting mass
spectra were the sum of 100 individual spectra.

To produce CeO,-NPs, 100 ml of 0.01 M
ammonium cerium(I'V) nitrate solution was added
to 10 ml of plant extract. The reaction mixture was
stirred for 3 h at 80 °C, cooled to room temperature
and stored for 2days. The precipitate was
powdered and annealed at 600 °C for 2 h.

XRD patterns of the nanoparticles were
obtained at a DRON-4-07 diffractometer (Firm
“Burevestnik”, Russia) with filtered Cuk,
radiation in geometry of Bregg-Brentano in 260
range of 10-80°. Phase identification was
performed using the database of JCPDS. The
average size of crystallites was calculated from
X-ray data according to Scherrer formula.

Scanning electron microscopic (SEM)
images were recorded using a Gemini 500
electron microscope (Zeiss, Germany). The
samples powder was grind on a standard holder
that was pre-coated with a double-sided
conductive graphite tape. The remaining powder
was blown out from the tape in a stream of dry
nitrogen. An aperture of 20 um was used with an
acceleration voltage of 1-2kV. Secondary
electron detector was manly used, which allowed
omitting fast surface charging.

UV/Vis spectra of plant extracts and reaction
mixtures were recorded on a Perkin Elmer Lambda
35UV/Vis double beam Spectrophotometer at
25°C in the wavelength range of 200-800 nm.
Scanning speed was 480 nm/min, pathlength of
cuvette (Perkin-Elmer) was 10 mm.

Textural characteristics of CeO,-NPs were
derived from 77 K nitrogen adsorption isotherms
using several standard methods (BET, t-plot,
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DH, DR methods). Isotherms were recorded and

processed on an AUTOSORB-6B
(Quantachrome, USA).
RESULTS AND DISCUSSIONS
The data characterizing the
antioxidant/reducing  properties of  Vitex

cannabifolia leaves extract (the values of the total
phenolic index and the equivalent concentration
of ascorbic acid) as well as the data on the
flavonoid content in the plant leaves are

presented in Table 1. As one can see from the
data, the extract contains high amount of phenols
and flavonoids. The extract also possesses high
antiradical/reducing properties, as it is shown in
the reaction of strongly diluted extract with
DPPH radicals (Fig. 1).

The more detailed study of the extract
composition was carried out using LDI MS
method. The appropriate data are given in Fig. 2
and in Table 2.

Table 1.  Content of phenolic antioxidants in the Vitex cannabifolia leaves and extract
Total‘ Equlvalept co.nc‘entratlon of Content of flavonoids per
Sample Phenolic ascorbic acid in extract, . °
. 1 g of dried leaves, %
index mmol/L
Leaves of Vitex cannabifolia 15.0 7.5 1.2
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Fig. 2. Fragments of negative (—) and positive (+) ion mode of LDI mass spectra of Vitex cannabifolia extract
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Table 2. The most abundant ions in the negative and positive modes of mass spectra of Vitex extracts
m/z Compound, ion m/z Compound, ion
133~ Cinnamyl alcohol, [M—H]~ 374" Casticin, M*
137~  Hydroxybenzoic acid, [M—H]~ 381" Lactose / Cellobiose / Maltose / Sucrose,
[M+K]*
153=  Terpinenol, [M—H]~/ 397t Casticin, [M+Na]* /
Dihydroxybenzoic acid, [M—H]~ Stigmasterol glucoside, [M+1-Timroko3a]*
1657 Eugenol, [M+H]" / Hydroxycinnamic acid, 413"  Stigmasterol, M*
[M+H]"
179~  Glucose/Galactose/Fructose/Caffeic acid, 416" Methylenedioxypentamethoxyflavone, M*
[M-H]"
191~ Citric acid / Scopoletin, [M-H]~ 429" Vitetrifolin D, [M+Na]*/
Friedelind, [M+H]*
219" Caryophyllene oxide, [M-H]* 431~ Vitexin / Isovitexin, [M—H]~
220" Spathulenol, M* 447~ Orientin / Isoorientin / Cynaroside, [M—H]~
255~  Hexadecanoic acid, [M—H]~ 463"  Luteolin-glucuronide, [M+H]"
260"  Cadinol, [M-H+K]" 463~  Isoquercitrin, [M—H]"
283~  6-methyl hexadecanoic acid methyl ester/ 465~  Agnuside, [M-H]"
Stearic acid, [M—H]~
299-  Trihydroxydimethoxyflavone, [M—H]" 504*  Cannabifolin B, [M+H]"
341~  Myzodendrone / Dicaffeic acid/ Lactose / 538~  Caffeoylmussaenosidic acid, [M—H]~
Cellobiose / Maltose / Sucrose, [M—H]~
353~ Chlorogenic acid, [M—H]~ 609~  Caffeoylisoorientin / Hesperidine / Rutin,
[M-H]"
359~ Chrysosplenol / Centauredin, [M—H]~

Fig. 2 shows the most abundant ions in the
negative and positive modes of mass spectra
while Table 2 gives possible interpretation of all
the signals identified. For signals attribution, the
literature data [14—19] were used.

As one can conclude from the data, the most
intensive signals in the mass spectra are due to
compounds related to phenolic antioxidants.
Indeed, 15 of the 25 most pronounced peaks can
be referred to phenolic acids (dihydroxybenzoic
acid, hydroxycinnamic acid, caffeic acid,
chlorogenic acid) and flavonoids (trihydro-
xydimethoxyflavone, chrysosplenol/centauredin,
casticin, methylenedioxypentamethoxyflavone,
vitexin/isovitexin, orientin/isoorientin/cynaroside,
luteolin-glucuronide, isoquercitrin, caffeoyli-
soorientin/hesperidine/rutin). Extract also seems
to contain citric acid, mono- and disaccharides
(glucose/galactose/fructose and lactose/cello-
biose/maltose/sucrose), terpenes and terpenoids
(terpinenol, cannabifolin B, caryophyllene oxide,
spathulenol, cadinol, vitetrifolin D, agnuside,
caffeoylmussaenosidic acid). All these compounds
are known to be active reducing and/or
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stabilizing agents in green synthesis of various
nanoparticles.

Fig. 3 shows the SEM image of CeO,-NPs
particles synthesized using Vitex extract. The
particles seem to have a rather spherical form
and fairly uniform particle size distribution.
Fig. 4 gives the X-ray diffraction curve; the data
confirm crystalline structure of the particles. The
average crystallite size determined from X-ray
line broadening data is ~17 nm.

Table 3 gives the data on the texture of
Ce0,-NPs derived from nitrogen adsorption
experiment. The results show that the sample is
non-porous powder; the estimated total pore
volume and volume of micropores are small
enough to be referred to the slits and cavities
between the particles.

Average particles sizes may be estimated
also from the surface area data. As one can see
from the data of Table 3, surface area of the
Ce0,-NPs powder is about 26-31 m?*/g. Taking
into account the bulk density of CeO;
(7.215 g/ecm®), one can estimate the average
diameter of the particles as D = (26+30) nm.
This value is approximately 1.7 times higher
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than the average diameter of crystallites (17 nm), consists of 5 or more smaller crystallites, with
that is the volume of the particle is the slits between the crystallites and the particles
approximately 5 times higher than the average of various sizes being the micropores and larger
volume of the crystallite. Perhaps, each particle pores.

Fig. 3. SEM image of CeO,-NPs

20 (111}
10000 - CeO, Standard
R §|5 hm wdl s
= 'E 10
; = o
c i
=
£
G 5000

Fig. 4. XRD pattern of CeO,-NPs

Table 3. Surface area and pore volume for CeO,-NPs

Sample BET t—-method DH method DR method
(adsorption/desorption)
SBET, M/g Sext, m*/g Stotal, M*/g  Viotal, cm/g Smi, m?/g Vi, cm’/g
Ce0O2-NPs 30 30 26/31 0.012/0.012 13 0.005

Sger — surface area by BET method, Sex — external surface area by 7- method,
Stotal and Vil — cumulative surface area and pore volume by DH method,
Smi and Vi — micropore surface area and micropore volume by DR method

CONCLUSIONS

The results obtained show that leaves extract agents preventing particles growth during
of Vitex cannabifolia is very effective synthesis. Produced CeO; nanoparticles were
antioxidant/reducing agent, which can be used shown to have crystalline structure, spherical
for green synthesis of crystalline CeO; form and fairly uniform particles size
nanoparticles. The extract contains high amount distribution. The sizes of the particles do not
of phenols and terpenoids; these compounds can exceed ~30 nm that make them suitable for
act both as reducing agents and as stabilizing biomedical applications.
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CuHTe3 HAHOYACTUHOK OKCHUY LIepPilo 3 BUKOPUCTAHHAM Vifex eKCTpaKTy
T.B. ®ecenko, I.B. Jlaryra, O.M. CtaBuncbka, O.1. Opancbka

Tnemumym ximii nogepxui im. O.0. Uyiixa Hayionanvhoi akademii Hayx Yxpainu
eyn. I'enepana Haymosa, 17, Kuis, 03164, Vkpaiua, t.fesenko@gmail.com

Memoro docnioxcennst OY0 6usUeHHsL CKIA0Y MA AHMUOKCUOAHMHUX/GIOHOGTIOBANILHUX GIACIUBOCIEU eKCIMPAKMY 3
nucmsa Vitex cannabifolia i xapaxmepusayis excmpaxkmy siK MONICIUB020 AKMUBHO2O A2eHMA Ol 3€1eHO20 CUHME3Y
HaHouacmurok okcudy yepiro (CeO,-HY). Memoro pobomu maxooic 6yno odepoicantns CeOr-HY i docnioscenns posmipis,
meKkcmypu ma Mopghonozii CUHME308aHUX HAHOYACMUHOK. AHMUOKCUOAHMHI/BIOHOBNIOBAIbHI 6TIACIMUBOCIE eKCIPAKMY 3
aucms Vitex cannabifolia 6yno docnioxceno 3a odonomocoro memoody Donina-Yokanemey ma 2,2-Ougpenin-1-
nikpuneiopasuny — (A@IIl)-mecmy,  ckiad  eKCmpakmy — 6UBYEHO 3  BUKOPUCIAHHAM — Memooy  Ja3epHoi
0ecopOyitiHOI/IOHI3ayiiHOI  4aconpoIbOMHOT  Mac-cnekmpomempii. 3HatideHo, Wo excmpakm Mae oysxce GUCOKI
AKMUOKCUOAHMHI/BIOHOBNIIOBANbHI G1ACIIUBOC, OeMOHCIPYIOYU WeuoKe 8i0Ho6neHHs padukanie [JDIIIT nasime npu
100-kpamnomy possedenti. OCHOBHUMU KOMROHEHMAMU eKCIMPAKmy Oyiu peHONIbHI KUCIOMU, (DIaBOHOIOU ma mepneHu,
SIK 00Ope GI00MO, Yi CRONYKU € AKMUSHUMU BIOHOGTIOBAILHUMU MA/Ab0 CMAbIN3YIOuUMU A2EHMAMU 8 3e/leHOMY CUHMe3]
DI3HUX HAHOYACMUHOK. 3 8UKOPUCTMAHHAM excmpakmy 6yno odepocano CeOr-HY,; npoyedypa cunmesy ckiaoanacs 3
sionognenHs amoniro yepiro(IV) nimpamy xomnonenmamu excmpaxkmy ma HacmynHoeo eionany ocady npu 600 °C na
nogimpi. Cunme306ani 4acCmMuHKU OY10 OXAPAKMEPUZOBAHO MeMOOAMU CKAHYIOHOI eleKMPOHHOL  MIKDOCKONIL,
UWUPOKOKYMOBO20 PEHM2EHIBCHKO20 PO3CII08aHHsT ma aocopoyii azomy. 32i0HO OaHux eleKmpoHHOL MIKPOCKONIi ma
penmeenogpazosoeo ananizy, CeOr-HY manu xpucmaniyny cmpyxmypy, cepuuny ¢hopmy i docmamubo 0OHOPIOHULL
PO3n00in 3a po3mipamu,; 3a OGHUMU eKCNepUMeHmy no adcopoyii azomy, nUmoma no8epxHs HAHOYACMUHOK CKIadand
onuzvko 30m° na 12. Cepeduiii posmip Kpucmanimie, eusnaueHuti 3 OGHUX WOOO VUIUPEHHS DeHM2eHi6CbKUX NiHil,
cmarosug ~17 Hm, cepeoniti diamemp YacmMuHOK, SUSHAYEHU 3 OAHUX WO000 NIOWi iIXHbOI NOBEPXHI, He Nepesul]yeas
~30 Hm. Taxum YUHOM, MOXHCHA 3pOOUMU BUCHOBOK, WO CUHME308AHT YACMUHKU MAIOMb OOCMAMHbLO MALEHbKI pO3MIpU | €
npUOAmHUMU 0151 BUKOPUCIAHHA 8 biono2ii ma meduyuni, a ekcmpaxm Vitex cannabifolia e epekmuenum peazenmom 0ns
3eeH020 cuHme3sy HAHOYACMUHOK OKCUOY Yepito.

Knwwuosi cnosa: excmpaxm iz aucms Vitex cannabifolia, 3enenuii cummes, HanHouacmumku oKcuoy yepiio,
aumuokcuoanmui / 8ionosmosanvui enacmusocmi, JIIII MC, CEM, penmeenogpazosuii ananiz

Cunres HaHOYACTHUII OKCH/IA HHepUudA € UCIIOJTB30BAHUEM Vitex IKCTPaAKTa
T.B. ®ecenxo, U.B. Jlaryta, O.H. CraBunckas, O.!. Opanckas

Hnemumym xumuu nogepxnocmu um. A.A. Yyiiko Hayuonanwnoi akademuu Hayx Yrpaumvl
ya. enepana Haymosa, 17, Kues, 03164, Ykpauna, t.fesenko@gmail.com

Lenvio uccredosanus 6vLio U3yYeHUE COCMABA U AHMUOKCUOAHIMHBIX/B0CCMAHOBUMETbHBIX CBOUCME IKCMPAKMA U3
nucmweg Vitex cannabifolia u xapaxmepuzayus S5KCMpakma Kax 603MONMCHO20 AKMUBHO20 A2eHMA ONsl 3e/IeHO20 CUHME3A
Hanouacmuy oxcuoa yepus (CeOr-HY). Llenvto pabomu maxoice 6vino nonyuenue CeOr-HY u usyuenue pazmepos,
mekcmypbl U MOPQONOSUU  CUHMESUPOSAHHBIX HAHOYACHUY. AHMUOKCUOAHIHBIE/BOCCMAHOBUMETbHbIE  CEOLICIBA
akcmpakma u3 aucmuves Vitex cannabifolia 6viiu usyuenvt ¢ nomowgpro memooa Donuna-Yoxarwmey u 2,2-ougpenun-1-
nukpuneuopasuia  (ADII)-mecma, cocmas  dKCMpakma  UCCle008an ¢  HOMOWDBIO  MEmood  JA3epHOl
0ecopOYUOHHOT/UOHUBAYUOHHOU  8peMANPOLemHOl  macc-cnexkmpomempuu. OOHapydsceno, umo sKkcmpakm obiadaem
OueHb BbICOKOU AHMUOKCUOAHMHOU / B0CCMAHABIUBAIOWEL] CHOCOOHOCIBIO, 0eMOHCIPUPYs ObICIpoe 80CCMAHOBIEHUE
paouxanog [ADIII" oasxce npu 100-kpammuom pasedernuu. OCHOBHLIMU KOMROHEHMAMU IKCMPAKMA Obliu heHoTbHbIe
KUciomul, (piagoHouobl U mepnenvl, KOmopbule, KAK U3BECMHO, AGIIOMCS AKIMUBHIMU BOCCIMAHABIUBAIOWUMY U/UTU
CIMAOUNUBUPYIOWUMU A2EHMAMU 8 3eIeHOM CuHme3e paznuynblx Hanovacmuy. C ucnonb3osanuem sKcmpakma Obinu
npueomosnenvi CeOr>-HY,; npoyedypa cummesa cocmosiia u3 60ccmanosnenuss Humpama amvmonus yepus (1V)
KOMHOHEHMAMU IKCMpaKma u nocieoyroueeo omacuea ocaoxka npu 600 °C na o3dyxe. Cunmesuposantvle yacmuiypl
ObIIU  OXAPAKMEPU0BAHBL MEMOOAMU CKAHUPYIOWell SNeKMPOHHOU MUKPOCKONUU, WUPOKOY2I08020 PEHM2EHOBCKO2O0
paccesnus u aocopoyuu azoma. 1o 0aHHbIM 1eKMPOHHOU MUKpOCKOnuu U penmeerogazosoeo ananusa, CeOr-HY umenu

482 ISSN 2079-1704. CPTS 2020. V. 11. N 4



Synthesis of cerium oxide nanoparticles using Vitex extract

KPUCMAIUYECKYIO CIPYKIYPY, Cheputeckyio hopmy u 00cmamodHo 00HOPOOHOE pAcnpedeienue Yacmuy no pazmepam,
nO OGHHBIM DKCNEPUMEHmMa no adcopoyuu azoma, yOebHas noeepxnocms uacmuy cocmasiaia okoio 30m° na I 2.
Cpeonuii pazmep Kpucmaniumos, onpeoeneHHblll U3 OGHHLIX N0 VULUPEHUIO PeHM2eHO8CKUX TUHULL, cocmagun ~17 Hwm,
CPeOHUTl QUamemp 4acmuy, OnpeoeieHHbLI U3 OAHHbIX 0 NAOWAou nosepxHocmu, e npesvian ~30 wm. Taxum obpaszom,
MOJICHO 3AKTIOUUMb, YO CUHMESUPOBAHHbLE YACTULYbI OOCHATNOYHO MATbl, YMOoObl ObIMb NPUSOOHLIMU 0TIt NPUMEHEHUS!
6 Ouono2uL U MeOuyuHe, a SKCMPaKm ANSEmcst SPGEKMUSHLIM PeazeHMOoM OJIs 3eIeH020 CUHME3A HAHOYACIUY, OKCUOA YepUs.

Knrwouesvie cnosa: sxcmpakm uz aucmves Vitex cannabifolia, 3enenviii cunmes, nanowacmuybl oKcuoda yepus,

anmuokcudanmuvie / 6occmanasausaroujue ceoticmsa, JIAU MC, COM, penmeenoga3zosuiii ananus
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