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Abstract

Ginger (Zingiber officinale Roscoe, Zingiberacae), is a widely-used plant in cooking and medicine
in Thailand, listed in the National List of Essential Medicines 2011. In the past, Thai traditional
practitioners always steamed the ginger rhizome before drug preparation, but there is no report
comparing the biological activity and composition of extracts of ginger prepared from steamed
and non-steamed rhizomes. The objectives of this research were to compare antioxidant activity
and chemical composition of steamed and non-steamed ginger extracts.

Ginger rhizomes (steamed and non-steamed) were dried and reduced to crude powders. They
were macerated in 95% ethanol and boiled in water to produce 4 different extracts, following
a 2 x 2 factorial design, with codes: AZOE (steamed ethanol extract), HZOE (non-steamed
ethanol extract), AZOW (steamed water extract), HZOW (non-steamed water extract). The DPPH
radical scavenging assay and total phenolic content (TPC) by Folin-Ciocalteu’s reagent were
used to evaluate and compare all extracts. For determination of phytochemical components,
gas chromatography-mass spectrometry (GC-MS) and high performance liquid chromatography
(HPLC) were used to identify and quantify the phytochemical compounds.

GC-MS analysis of essential oil and oleoresin of ginger rhizomes showed the major components
were zingiberene followed by 10-shogaol, 6-shogaol and gingerol, especially in ethanol extracts.
6-gingerol content was 65.42 + 4.23 mg/¢ of extract and 6-shogaol equal to 48.12 + 2.54 mg/g
of extract in the steamed ethanol extract (AZOE) analysed by HPLC. AZOE, extracted according
to local wisdom of Thai traditional practitioners showed higher antioxidant activity than HZOE
and BHT as positive control with EC50 of 11.69 + 0.16, 14.10 + 0.61 and 12.34 + 0.03 pg/ml,
respectively. In addition, AZOE also showed higher TPC values than HZOE with values of 108.60
+ 1.14 and 95.67 + 0.99 GAE mg/g, respectively. For non-steamed and steamed ginger water
extracts (HZOW and AZOW) the result showed low antioxidant activity via DPPH free radical
scavenging assay and total phenolic content (TPC) values.

Discussion and These results support the traditional practice of steaming ginger before use. Maceration in 95%

Conclusion:

ethanol increases both anti-oxidant potency and TPC, and shows the potential for development
of a more effective Thai traditional drug from steamed ginger.
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Introduction

Medicinal plants are important due to their
abilities to reduce free radical-mediated degradation
of cells, tissues and organs in humans. Antioxidant
compounds found in medicinal plants can inhibit
oxidant formation, intercept oxidants and repair
oxidant-induced injury’. Therefore, a natural antioxidant
is a chemical compound that delays or prevents
oxidative stress”. There are many plant sources of
natural antioxidants that help decrease oxidative
stress.

In Thailand, there are medicinal plants which
have long been used for treatment of degenerative
disease. Ginger (Zingiber officinale Roscoe, Zingibera-
cae), is a plant widely used as an anti-oxidant and
as a condiment in a variety of food and beverages’.
Ginger is a Thai traditional medicine and has long
been used to treat flatulence, relief of nausea and
vomiting, an elixir and is included in National List
of Essential Medicines 2011%. The rhizome of ginger
contains both the flavor and pungency of the spice or
oleoresin together with the essential oil’. The pungent
principles of ginger (gingerol and shogaols)’ are used
in medicine as a carminative and aromatic stimulant
to the gastrointestinal tract®. Gingerols are a series
of homologues with varied unbranched alkyl chain
length, whereas shogoals are a series of homologues
derived from gingerols with dehydration at the C-5 and
C-4 during long-term storage or thermal processing’.
Other active compounds from the oleoresin portion
of ginger have also been reported, such as [6]-paradol;
[6]- and [10]-dehydrogingerdione; [6]- and [10]-ginger-
dione; [4]-, [6]-, [8]-, and [10]-gingerdiol; [6]-methylgin-
gerdiol; zingerone; [6]-hydroxyshogaol; [6]-, [8]-, and
[10]-dehydroshogaol; and diarylheptanoids®. Gingerols

are the major components in fresh ginger rhizomes.

The amount of shogaols is increased in dried ginger,
as evidenced by the reduction of the ratio of 6-gin-
gerol to 6-shogaol in fresh ginger compared to dried
ginger’. Ginger extracts contain various components,
and it is important to identify which compounds
are responsible for their pharmacological activities.
It has been demonstrated that [6]-, [8]-, and [10]-
gingerols and 6-shogaol showed efficacy in antioxi-
dant, anti-inflammatory and antibacterial activity” ' ".
In addition, [6]-gingerol, [8]-gingerol, [10]-gingerol and
[6]-shogaol were shown to scavenge 1, 1-diphenyl-
2-picyrlhydrazyl (DPPH) with IC_ values of 26.3, 19.47,
10.47 and 8.05 uM, respectively’. The ethanolic extract
of ginger displayed the highest antioxidant activity by
DPPH assay, with EC50 of 8.84 + 0.49 pg/ml, It also
displayed the highest antioxidant activity by FRAP
assay, with FRAP value of 623.24 + 9.65 Fe’/g.and
the highest total phenolic content of 47.17 + 5.38
mg GAE/g by Folin-Ciocalteu’s method®. Finally,
the ethanolic extract of ginger showed anti-oxidant
properties by DPPH radical scavenging assay with IC,
value of 52.5 + 3.3 ug/ml. and total phenolic content
11.0 = 1.5 mg GAE/g”.

The Thai traditional method of ginger prepa-
ration is by steaming before using the drug. Past and
present researchers have not prepared the ginger
following the Thai traditional method and there is no
report comparing the chemical content and biological
activity of extracts from steamed and non-steamed
ginger. In order to test the validity of the traditional
practice this study pre-processed the ginger by steaming
the raw material before preparation as a medicine,
and compared the chemical content and biological
activity of extracts from steamed and non-steamed
ginger. It is hoped that the results will support the Thai

traditional practice and the use of effective medicine.
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Method

2.1 Plant materials

Fresh ginger rhizomes used in this study
were derived from plants grown by Good Agricultural
Practices (GAP) at Nam Nao District, Phetchabun
Province.
2.2 Preparation of extracts

One hundred kilograms ginger rhizomes were
cleaned, washed and air dried. All dried rhizomes
were divided into two parts. Part one was steamed
with autoclave at 121 °C (similar to Thai traditional
method) at 15 psi for 15 minutes, then dried in a
hot air oven and ground to powder. Part two was
oven-dried at temperature of 50 °C and ground
to powder (extract method normally used). Both
parts one and two powders were macerated in 95%
ethanol and decocted in distilled water, resulting in 4
extracts from these macerations and decoctions. The
principles of maceration and decoction can be
described as follows: maceration in 95% ethanol was
for 3 days then filtered through a Whatman No.1 filter
paper, and filtrate was dried by rotary evaporator.
Maceration was repeated twice more on each
residue. The three filtrates of macerated extraction
were all combined together and the percentage yield
calculated. For decoction method, the other two
crude powders were boiled in distilled water for 15
minutes and filtered. This was repeated twice more
on each residue and the filtrates combined together
then reduced % by boiling, then dried by lyophilizer.
Percentage yields of all the aqueous extracts were
calculated.
2.3 DPPH radical scavenging activity

A DPPH solution in absolute ethanol (6x10” M)
was freshly prepared and kept at temperature 4
°C and protected from light before use. Butylated
hydroxytoluene (BHT) was used as reference

standard, prepared in absolute ethanol to 1 mg/ml

concentration. Samples (ginger extracts) for testing
were prepared in absolute ethanol or distilled water
and diluted to 100, 50, 10 and 1 pg/ml, respectively.
A portion of the sample solution (100 pl) was mixed
with an equal volume of DPPH solution in 96-well
plate and was allowed to stand in the dark for 30
minutes at room temperature. The absorbance was
measured at 520 nm'. The scavenging activity of the
samples was calculated as a percent inhibition in the
formula below:

Percentage of inhibition = (OD control — OD sample) x100

OD control

The effective concentration of sample
required to scavenge DPPH radicals by 50%, ECSO,
was calculated by linear regression analysis of dose
response curve plotting of percent inhibition against
concentrations.

2.4 Determination of total phenolic content

Total phenolic content was determined
by using the Folin-Ciocalteu method®. Standard
gallic acid was dissolved in absolute ethanol and a
calibration curve of absorbance against concentration
obtained. The dilutions had standard concentration of
2.5, 5,10, 20, 40, 80 and 100 pg/ml, respectively. From
each sample, or blank (distilled water and absolute
ethanol) 20 pl were placed into a 96-well plate and
then 100 pl. Folin-Ciocalteu” s reagent was added,
mixed thoroughly by pipetting then incubated 1 to
8 min. 80 ul of sodium carbonate solution was added
to the well. The plate was mixed and incubated
for 30 min. at room temperature. The absorbance
was measured at 765 nm using a microplate reader
spectrophotometer. The amount of total phenolic
compounds in the extracts was determined as
milligram gallic acid equivalents (mg of GAE/g dry
extract) using an equation that was obtained from a
standard calibration graph. All measurements for each

sample were done in triplicate.
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2.5 Phytochemical components of steamed ginger
extracts and non-steamed ginger extracts by using
gas chromatography-mass spectrometry (GC-MS)
The steamed ginger extracts and non-
steamed ginger extracts were analyzed by using a
Thermo focus GC Gas Chromatography-Mass Spec-
trometry with capillary column TG-5 slims (30 m x 0.25
mm x 0.25 pm), (Thermo Fisher Scientific). The ioniza-
tion energy was achieved by electron impact at 70 eV.
Helium (He) gas was the carrier with flow rate 1.0
mUl/min. The initial temperature of column oven was
programed for 60 °C, and then heated to 300 °C with
a rate of 5 C%/min and kept constant at 300 °C for 10
min. The mass spectrum of each peak was recorded
in the positive ion current mode of mass spectrometer
within a mass range of 35 to 400. Identification of oil
constituents was achieved using the Central Scientific

Instrument Center (CSIC) TU Science.

2.6 Determination of active constituents in extracts
using HPLC

The study on chemical fingerprint was
carried out by HPLC system (Agilent® 1200) composed
of a solvent degasser (G1322A), a quaternary solvent
pump (G1311A), an autosampler (G1329A), a column
oven (G1316A) and a photodiode array detector
(G1315D). with a diodearray detector (G1315D), and
automatic injector (G1329A). Data were analyzed with
Chemstation® software. A reversed-phase column,
Phenomenex® Luna C18 (150 mm x 4.6 mm, 5 um)
analytical column connected with a guard column of
the same material was used for isolation. 6-gingerol
(Sigma, USA), 6-shogaol (Sigma, USA) were used as
standards for quantitative analysis. Using 40 minutes
run time with a flow rate of 1.0 mlU/min, ¢radient
mobile phase composed of water (A) and acetonitrile
(B) were set as follows: 0 - 25 min, 40%B - 50%B; 25
- 30 min, 50%B - 95%B; 30 - 35 min, 95%B to 100%B;
35.1 - 40 min, 40%B. Samples were injected into the
HPLC system and detected with diode array detector
using wavelength of 227 nm. The content of 6-gingerol
and 6-shogaol in the sample were determined
by using standard curve constructed by using
seven concentrations by serial dilution of standard

solutions (Figurel).
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Results

Antioxidant activity, DPPH radical scaveng-
ing activity and total phenolic compounds of the
four ginger powders are shown in Table 1. The result
found that the standard control, BHT, had a mean EC50
value of 12.34 + 0.03 pyg/ml. The ethanolic extract of
steamed ginger (AZOE) has higher antioxidant activ-
ity than the standard BHT with a mean EC,, value of
11.69 + 0.16 pg/ml, whereas the ethanolic extract
of non-steamed ginger (HZOE) was very close to the
standard BHT with a mean EC,, value of 14.10 + 0.61
pg/ml. On the other hand, both of the water extracts
of steamed ginger (AZOW) and non-steamed ginger
(HZOW) had low antioxidant activity via DPPH radical
scavenging with a mean EC_ value of 88.03 + 0.87 pg/
ml and >100 pg/ml, respectively.

Determination of total phenolic content,
showed that the ethanolic extract of steamed ginger
(AZOE) has the highest total phenolic content (108.60
+ 1.14 mg GAE/g), followed by the ethanolic extract
of non-steamed ginger (HZOE), the water extract of
steamed ginger (AZOW) and the water extract of
non-steamed ginger (HZOW), recording total phenolic
contents 95.67 + 0.99, 26.76 + 0.99 and 10.79 + 0.82
mg GAE/g, respectively.

For phytochemical compounds, studies
on chemical composition of the steamed and non-
steamed ginger extracts by using GC-MS, the area under
the peaks in Table 2. The major compounds from
the AZOE were zingiberene (5.33%), phenol (3.44%)
and dihydrostilbene (2.09%). The major compounds
from the AZOW were 6-shogaol (5.77%), n-hexadec-
anoic acid (5.65%), zingiberene (4.47%) and capsaicin
(4.46%). The major compounds from the HZOE were
zingiberene (7.57%) and 6-shogaol (4.38%). The
major compounds from the HZOW were 10-shogaol
(16.57%), 6-shogaol (3.22%) and zingiberene (2.21%).
From these results, 10-shogaol from the water extract
of non-steamed ginger (HZOW) showed the highest
percentage content.

HPLC technique was used for determine of
the chemical content of all ginger extraction methods.
Comparison of the chemical content by using HPLC as
shown in Figure 1, found 6-gingerol and 6-shogaol were
marker compounds of all ginger extraction methods.
(AZOE, HZOE, AZOW, HZOW), while AZOE (the ethanol
extract of steamed ginger) had the highest content of
6-gingerol with 65.42 + 4.23 mg/g of extract, followed
by HZOE, AZOW, HZOW, respectively.

Table 1 Free radical scavenging activity and total content of phenolic compounds of various ginger extraction

methods. (mean + SEM, n = 3)

Total content of

Plant Part Used and Solvent Code DPPH .
. phenolic compounds
Extraction method (EC50,ug/ml)? .
(mg GAE/g dry material) *
Dry rhizomes Hot 95% EtOH HZOE  14.10 + 0.61 95.67 £ 0.99
Oven and Maceration
Dry rhizomes Hot Oven Water HZOW > 100 10.79 £ 0.82
and Decoction
Z. officinale  Dry rhizomes Autoclave  95% EtOH AZOE  11.69 +0.16 108.60 + 1.14
and Maceration
Dry rhizomes Autoclave Water AZOW  88.03 + 0.87 26.76 = 0.99

and Decoction

Butylated hydroxytoluene

BHT 12.34 + 0.03 -

®Values are mean + S.EM. (n = 3).

® Gallic acid equivalents are expressed as mg GAE/g dry material
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Table 2 Chemical composition of the steamed and non-steamed ginger extracts by GC-MS

AZOE HZOE AZOW HZOW
Compounds RT (min) % Area RT (min) % Area RT (min) % Area RT (min) % Area
1 Zingiberene 27.402 5.33 27.283 7.57 26.838 4.47 26.982 2.21
2 Benzene 32.747 0.37 37.467 0.67 26.534 0.70 26.668 1.14
3 n-Hexadecanoic acid 37.587 0.43 37.594 0.78 37.409 5.65 37.440 0.93
4 10-shogaol 39.956 0.53 - - - 40.757  16.57
5 Capsaicin 40.159 1.16 - 36.842 4.46 - -
6  (-)-Nortrachelogenin - - 42.772 0.64 42.601 1.97 28.215 1.55
7 Dihydrostilbene 42.901 2.09 40.590 0.78 - - - -
8 Phenol 44,378 3.44 21.051 0.04 - - - -
9  6-shogaol 44.654 1.85 44.241 4.38 43.870 577 43.872 3.22
10 Gingerol 45.735 1.02 50.770 0.33 45.881 1.97 - -

Discussion and Conclusion

In summary, the results indicate that the
Thai traditional practice of ginger preparation by
steam before using the medicine resulted in strong
anti-oxidative activity via DPPH radical scavenging
assay and high total phenolic content. When
compared with related research, this result shows that
the steamed ginger macerated in 95% ethanol has
stronger activity than the result of Klinthong where the
ethanolic extract of ginger by DPPH radical scavenging
assay with IC50 value of 52.5 + 3.3 yg/ml. and total
phenolic content is 11.0 + 1.5 mg GAE/g"’.Comparing
the chemical content by HPLC method of ethanol and
water extracts from steamed and non-steamed ginger
found the highest content of 6-gingerol and 6-shogaol
was in AZOE (ethanolic steamed) and should be used
as marker for standardization because 6-gingerol had
potent antioxidant activity (EC50 =11.69 £ 0.16 pg/ml).
Surprisingly, 6-gingerol level found in AZOE which
corresponds to the Thai traditional method of steaming
the ginger rhizome before drug preparation. Rather,
the result found the highest content of AZOE was
zingiberene, and showed low 6-gingerol and 6-shogaol
content by GC-MS method. This agrees with the result

of Charoenchai'® who found that the main compo-

nent found in volatile oil of fresh ginger rhizomes
and ginger capsules was zingiberene (11.9 - 39.5% of
the area under the peaks) with a small amount of
gingerol and shogaol via GC-MS. A suggested reason
is that gingerol and shogaol are easily decomposed
by GC-MS method, therefore shows low content by
comparison with HPLC method which showed the
highest. In summary, this finding supports the steaming

of ginger rhizomes before maceration in ethanol.

Acknowledgements
The authors gratefully acknowledge the
financial support from the Thai Traditional Medical
Knowledge Fund, Center of Excellence in Applied
Thai Traditional Medicine Research (CEATMR) and the

Faculty of Medicine, Thammasat University, Thailand.

References

1. Tribble DL. Antioxidant Consumption and Risk
of Coronary Heart Disease: Emphasis on Vita-
min C, Vitamin E, and B-Carotene. AHA Science
Advisory. 1999;99(4):591-95.

2. Halliwell B, Gutteridge JM, editors. Free Radicals
in Biology and Medicine. 5" ed. New York (NY):
Oxford University Press; 2015.



Thammasat Medical Journal, Vol. 18 No. 4 October - December 2018

535

Gauthier ML, Douat J, Vachon P, Beaudry F.
Characterization of [6]-gingerol metabolism
in rat by liquid chromatography electrospray
tandem mass spectrometry. Biomed Chromatogr.
2011;25:1150-58.

Department for Development of Thai Traditional
and Alternative Medicine. List of herbal medicine
products AD 2011. 2" ed. Bangkok: The War
Veterans Organization of Thailand Under Royal
Patronage of His Majesty The King; 2011.

Azian MN, Kamal AA M, Azlina MN. Changes of
cell structure in ginger during processing. J Food
Eng. 2004;62:359-64.

Balladin DA, Headley O, Chang-Yen I, McGaw D.
Extraction and evaluation of the main pungent
principles of solar dried West Indian ginger
(Zingiber officinale Roscoe) rhizome. Renewable
Energy. 1997;12:125-30.

Wu H, Hsieh MC, Lo CY, Liu CB, Sang S, Ho
CT, et al. 6-Shogaol is more effective than
6-gingerol and curcumin in inhibiting 12-O-
tetradecanoylphorbol 13-acetate-induced
tumor promotion in mice. Mol Nutr Food Res.
2010;54:1296-306.

Sang S, Hong J, Wu H, Liu J, Yang CS, Pan MH,
et al. Increased Growth Inhibitory Effects on
Human Cancer Cells and Anti-inflammatory
Potency of Shogaols from Zingiber officinale
Relative to Gingerols. J Agric Food Chem.
2009;57(22):10645-50.

Grzanna R, Lindmark L, Frondoza CG. Ginger-an
herbal medicinal product with broad anti-
inflammatory action. J Med Food. 2005;8(2):
125-32.

10.

11.

12.

13.

14.

15.

16.

Surh YJ. Anti-tumor promoting potential of
selected spice ingredients with antioxidative and
anti-inflansnmatory activities: a short review. Food
Chem Toxicol 2002;40(8):1091-7.

Park M, Bae J, Lee DS. Antibacterial activity of
[10]-gingerol and [12]-gingerol isolated from
ginger rhizome against periodontal bacteria.
Phytother Res. 2008;22(11):1446-9.
Theabthong P. Study on an antioxidant and
anti-inflammatory activities of combination of
ginger, black pepper, long pepper and sangyod
rice extracts for health product development.
[dissertation]. Pathumthani: Thammasat Univer-
sity; 2012.

Klinthong S, Khammanit R, Phornchirasilp S,
Temsiririrkkul R, Siriwatanametanon N. In vivo
anti-inflammatory and in vitro antioxidant
activities of a Thai traditional formula, Rid-
si-duang-ma-ha-kan, for hemorrhoid treatment.
Pharm Sci Asia. 2015;42:144-52.

Yamazaki K, Hashimoto A, Kokusenya Y,
Miyamoto T, Sato T. Electrochemical method for
estimating the anti-oxidative effect of methanol
extracts of crude drugs. Chem Pharm Bull
(Tokyo). 1994;42:1663-5.

Folin O, Ciocaltue V. On tyrosine and trypto-
phan determination in proteins. J Biol Chem.
1927,27:627-50.

Charoenchai L, Saohin W, Boonchoong P. The
Study of Chemical Compositions of Volatile Oil
from Fresh Ginger Rhizomes and Ginger Capsules
in Thailand. IJPS. 2013;9(1):52-63.



536 sssumMAasIDFaNs U ox aluR & Us:9idiou aanu - SUDAU b&vo

\

UNANED
m‘sﬁnmtﬂ%a‘uLﬁﬂquéé’ﬁua%aﬁaixLtaxahuﬂsznaumawqnmﬂﬁ%mmiaﬁ'ﬂ%qﬁchun'ﬁﬁmaz‘lajshumsﬁa
ufasyuil andidosns®, uaaduns laen3e**, aguns Bginix, **, afiqns numana****, Uiy MdiveiATugnar,
Fszdfy RAAUTAULET****x

* dnAnsndngnsuiveigu] i anwidnnisunmdunulneussgnd anewnnemans i Ing1dusssuamans
= gniumsunmdunulneUszgnd anzunmemans uning1desIsumans
o auduisanududamadrnnisimunsunmdunuleysegnd angunmeaans wnivendusssuemans

B Q1AIYIGRAIEANT-UTIYINYT ANEUNVIEANARS NMINENsTINAIANS
oo @ INGIMANSNITUNNGT olo JIVAN NTUINIFNARNTNITUNNE NTENTNATITUY

V.

gnlinase: §9ermans19158 A3.uaduns 700130 «& My < AnELNNEMEns WNINeIREETINAERS Fuanapmils §1LNBABINALN

Y
LY

ﬂdmﬂﬂnmmﬁ ebelbo BiA: nuanjan_j@yahoo.com

unidn: % (Zingiber officinale Roscoe, Zingiberacae) {ufiwiifienldlunisiemsuazen agludnydeman
WAIR WA beds Fanswisusauuulnesaivdensilnoudieldvine liwumddeiseudieu
dnlszneumauaiivazgrisnsiininvesansatnandefidnunisiueglids defnuiuSeudioug’
é}"lua%aﬁaiwaqa’ﬁaﬁ'ﬁw%qﬁmumiﬁqLLathfiq

ABnsAne: Ww3sudeandaeanddiiunnasfufie 35015893968 autoclave (AZO) wazriiniseuieu
#egouauiou (Hot oven) gaumgll ¢o ssangaldoa (HZO) Wlssmunuvinliuiauazun
HINYIU LanIaiameIsn1sRdneIUea 95% Laansanafe (AZOE) wag (HZOE) waguianana
deAsmsini Idansafaie (AZOW) way (HZOW) mugniu ndsantiuasthansafini « a1siaogng
mwﬂaaqu’éé‘]’ma%aﬁaisﬁw%’% DPPH radical scavenging assay uagU3unaaisusznauilusasiu
#2835 Folin-Ciocalteu’s reagent udahansadaonununussudiovasidalngldinaiinfieg
Tasunlansiuaaunlnsium3 (Gas chromatography-mass spectrometry)

NAN1SANEN: miwﬂaauqméﬁwua%aéaszwuiwmsaﬁm%a%ﬂuLamuaaﬁmumiﬁa (AZOE) ﬁqm%‘ﬁma%aéasz
gandansaiafseumegouauiou (HZOE) uas a1su1msgu BHT laedlA EC_ Wiy ee.ox + 0.0,
0c.00 * 050 WAL ob.ad + o.on lulAsniureliadans amusiu ysnaIniwyI1 AZOE fu3ua
a13Usznauuedinginginin HZOE laellAn TPC winfiu 108.60 + 1.14 uag 95.67 = 0.99
GAE mg/g ﬁy’naaﬁ%miaﬁm%uﬁwﬁqwééﬁuawa@anﬁaEJLLazﬂ?immmi‘Uizﬂauﬁluaaﬂuﬁaa

a

30l uaz Han1SITelatuayunisviheuunusnmeisn1silaneuvinme 95% enuealignsnueyyadasy
ayuwansfinen: wazUSunaansuszneuiuednsudivign waasliduisssansnmlunisimuelnevesingiudd
ARV

AdAey: grsiueuyadase, USunuasuseneuilueasiy, ansanadaiiiunsis, asanadenbuniunsie




