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Abstract

The present study investigated the effects of essential oils extracted from lemongrass
(Cymbopogon citratus), Kaffir lime (Citrus hystrix) and peppermint (Mentha cordifolia) as feed
supplement on growth performance, blood parameters, non-specific immunity and disease
resistance against Streptococcus agalactiae of Nile tilapia (Oreochromis niloticus). The fish were fed
with diets supplemented with lemongrass, Kaffir lime peel and peppermint essential oil at the same
ratio of 0.5 ml/kg feed and a control group was fed with basal diet. After 75 days of feeding, growth
performance, blood parameters and non-specific immunity of fish were investigated. After feeding
trial, fish were also challenged with S. agalactiae and mortalities were recorded. Results of this
study showed that peppermint essential oil at 0.5 mU/kg feed significantly improved final body
weight, weight gain and specific growth rate (p < 0.05). All supplemented diets showed significantly
increased total erythrocyte count, hematocrit levels and hemoglobin (p <0.05). In addition, fish fed
essential oil supplemented diets showed no significant increases of both lysozyme activity and
survival rate following S. agalactiae infection, compared with those of the control group. The results
indicated that peppermint essential oil supplementation potentially improved growth performance,
some blood parameters and tendency toward decreased mortality after bacterial infection of

cultured tilapia.

Keywords: essential oil; growth performance; blood parameter; fish immunity; disease; Nile tilapia

1. unid anfuisnsasalaonisnaudaeleun (steam

Yhifumensyime (essential oil) Wudiuwes distillation) #3an158pesutoulvduaInIUA2E
vouvaniisnelduariindu Idaindiusng 9 ves nsndudelet [2,3] hiuneusuneldsunis
i Towd pen wia Tu Av wWienlsd wa wazsan [1] FUTBIINBIANITONITHAZY LN IANS FOLNFNN
fA8nnsanmuNTueNsTmenfinaned Taud (USFDA) W Juansiifianudasnste ssozinaini
nMsuUA N5TETA Nsanm nsiaasueulaeenlyn AUl uinnsiseiiensldusyloetiann
wias waznsldedulilasion witsmsafedldty  dhifuneussmeludusing 9 divuntu Teeany
udnnglunsudnisiunensyivedonded msﬂiz&;ﬂﬁﬂfﬁfﬁﬁummsmmﬂumﬁﬂixéjumi

204



i 29 aviudl 2 Surau-eey 2564

15815 memansiazimalulad (3am.)

a a

LYTEYLR

o

ul# (growth promoter) ludndLAsugia
nawnunIsRane1ufdruslueimis lngianie
hsfuneusemengy carvacrol wag thymol 911
oregano Feisenunuinigvslunisnsedunis

wigulawazszuugdaunuludaiunuasdnd

q

LY

vanewia [4-8] nonnildadseeunuiningy
wouszineazlag (lemongrass oil) Wifumnes
sumpazszu (pepermint) wazisuvoussve
210 thyme Sailgns lunsdudswuainsedibu
awnguodlsaludaiiwanselindndie (9-15)
nsdnwianudululalunisussyndld
ihifurenssmeiiienalumsnszduniaiasauivle
wazsruuniduiuludr i Sadusuliiiuads
Suanilugmsiaunandndefiifivaonsese
Fuslaa Wullesiudaandon uazannisldeuay
ansiafiiitenisaunulsalugnainnssunising
Bosdniih neanguaniadaduvanihinen
MsneA B dauAmaasugiaf ddyues
Uszinalnelulagiu wimdwszaudgmainlsa
fndeuundise Tneianzlsn Streptococcosis 33
fanmaanuuaiselungu Streptococcus sp.

UunBeauaidesonandnvos Usznaunns

v
o P

AT dF i nnediefnvissuifisunaves
nsiasuhunenssivediataanfivrosd ures
Tnwaidans 9 laun azlas (Cymbopogon
citratus) 4eng e (Citrus hystrix) LAZATIZTUNU
(Mentha cordifolia) Tus1missan1siasgiaule
aaiusznouion giiduiuwuulaiding uazay
aunulsavesUanila dueviluguwiniems
L‘ﬁmNamﬁmLLazamﬂaquyl,ﬁamﬂiiﬂ@ﬂﬁyaiu

syuunsnztagsUaniale luaunas

2. gUnInluasISNg

205

2.1 #niNAaBdlazNITINUNUNITNAADY
TBHUNIINABBIRUUE NENY D] Tng

vhuanila (Oreochromis niloticus) vveingLaae
Uszana 15 n$u anvhsuludminivgendaes
andeslutonouninunn 1.3x2.8x 1.1 was Ue
8z 100 M2 973U 12 Uo TWerm1sUnd (basal
diet) FuduewnadnaesthdSagudmiuuaiu
Ao fiszaulusiulddesndn 30 % 1Jwnan 2
Fuavi 1l eluanduiasfuaninn1Ineaes
vdniusilemsfinauituneusymesiin
sine q Wihshueussneatadisalnenisnduse
lotnel# en1an15#1 BOTANICESSENCE wis
nsnaaedu 4 Yn13nnass YANISVINaeIaT 3
41 Usznaudaeyanaaes 1 (T1) ynauaw 1
21115UNA (basal diet) yanaass 2 (T2) g1y
nauTunslad (lemongrass oil) 7 56U 0.5

mUkg 81115 YanAaas 3 (T3) Tiemswauiiy

P

Haugnga (Kaffir ime peel oil) 156U 0.5 ml/kg

91115 YANnaos 4 (T4) Ie1miswauudy

=

az3zun (peppermint oil) fi5eu 0.5 mlL/kg
913

nswavisfunensemeluomnsosld
F5nnsdanu vallitoannisgayidevesituven
svmpasnaNtureusEmeadlue i sd Ul
UanAutusiedu Tnenauinsunesssmeluuiunns

U v 5w

AFuRusSAUUSL e sdmsulruaniulunsay

v
[ YY) °

Tuivduazasnau phospholipid (lecithin) 26
wuliinduneussiveinisuuudne1mseeig
avaneuwdnihlulivafiuiuil (ynarvaudany

215A28UNaY lecithin) Taglvio1msuanivay

H &

2 A59 USua 3-5 % vasdmindsedu Wuna
75 Tu Yarndnsimsasaiiule wazduiufegn

Uag1ay 30 67 WiensI93As1zviA189AUsE N



Thai Science and Technology Journal (TSTJ)

Vol. 29 No. 2 March-April 2021

don lawn USunandaiden ardunlanse uway
Yunadlulnadu wazeladeiugiiduiuiuuly
IUNIE AD lysozyme activity waud1uan 30 @2
INUABLYANITNARBIUINAZOUAIUAIUNULSA
Tnenstninlvanad euuaise Streptococcus
agalactiae gfj ﬂL‘fJummmaﬁIiﬂ Streptococcosis
Tuvanila
2.2 NSRSz 09A USTNULA DA LA
Uademeplifuiuuuulsidnmig
agaulainlsaisazaie ethyl 3-amino
benzoate methanesulfonate (MS-222) (Sigma-
Aldrich) aaaiudu 100 ppr Fadmiedn uwdafi
\donvandavdszana 0.5 mL (hunuands
Augan1svnadaysEaing 70-100 niusada) Ing
T dnvun 25G wagvaendneUsinng 1 Hadans
Fmannieludae heparin sodium salt (Sigma-
Aldrich) 5 mg/mL wietleafuidonudes tneiany
nduldasnusalaunisessvar uauily
AnszesiUsznouden nodenduiindeisly
Tudadafigamndl 4 esrwaioa unan 12
s ﬁﬂlﬂmum%aﬁmmﬁa 3,000 SaUABUT]
e 10 Wit Agamndl 4 ssaiwaldea won
druveninden (serum) ldlunaenlval 1iul3i
gunadl -20 ssmugalTed d1SUN1TIATIEN
Jaden19 d A uiuwuulyTnie (lysozyme
activity) sioly
2.2.1 Usunaudinidenunauazidnidon
Gunﬁgwm (total erythrocyte/leucocyte count)
nsduUsInaudaienunsiazidin
W@envniazleisnisifediu [16] lneidoanuien
Uanluddou Dacie’s fluid 6m31d21U 1:100 a7
Judwulaegldaladiuiiniden (Neubauer cell

counting chamber) fuaUSINAUliaEDALAS

206

wazimdanuvaelumtie cells/ul

2.2.2 MBNAAIH

TaAgunlanasa (haematocrit) e

38 microhaematocrit Insussyidianvandnluly
viaen capillary wdhdnuanesuvisvemasadiy
FalAu ﬁmaamlﬂwqum%aﬁ'mmL?q 10,500
seumaud tduan 5 unit Aruluuesdud
gunlnasalngtndndiuveadnidenunidnuiuse
USnasvostdenianun [17]

2.2.3 Y3unaudlulnadu

a

TiasrgUTuruglulnadu
(haemoglobin) 2835 cyanmethemoglobin [18]
Tnenealdondi0g19U3uas 20 uL aslunaend
U557 Drabkin’s solution U511%15 5 mL (20 mg
potassium ferricyanide tag 50 mg potassium
cyanide Tutndu 1 ans) naslidniun udaiels
figauniivieadunan 10 Wil adnsganduuasi
ANENIAAY 500 WILIAT Aa8LA3 04 spectro-
photometer AuIuANLITNTUTDIE U TnaTuly
M8 ¢/dL Il g uAUNIINUIATIIUVD
glulnaduuinsgiu (human haemoglobin)
2.2.4 lysozyme activity assay

Tanudeelivesu)Nsenveq
lysozyme lutideslunistosaaewaduuniiize
WASHUINYU A Micrococcus lysodeikticus [19]
lagtasenasazane M. lysodeikticus (Sigma®)
AULTNTY 0.2 mg/mL Tu sodium phosphate
buffer, pH 6 Wudndenadly microtitre plate
YTumsuguay 10 pL nntuiafuansazans M.
lysodeikticus U3111915 250 pL adluusiazviay in
Agandunasianasinnueindu 560 uiluns
Tagl4iA30a ELISA reader ndsannuufigamgiivios

aelulian 0.5 84 6.5 U AU lysozyme



i 29 aviudl 2 Surau-eey 2564

15815 memansiazimalulad (3am.)

activity lngfinilamiagvosujizendeusmaves
Lauvl,ﬁuﬁﬁﬁﬂﬁmﬂmﬂﬁuLLa&ama& 0.001 fau¥l
2.3 N153ATIANISTEYLAULR

ndnmvaasslionsiuian 75
T dnAdnsnssaaulaveslaluudazyans
nnaes Uszneusdetmdndaisudy (initial body
weight; ¢) ‘13?‘1/1‘13?1(51’163611;778 (final body weight; g)
WA ni i ud u (weight gain; %) §951719
WIgLAulnTNIe (specific growth rate, SGR; %
day’l) ESJGl‘i’mWiLLaﬂLﬁyEJ (feed conversion ratio;
FCR) wazens1n1558a (survival rate; %) Iﬂaﬁl

B fiiindo (weight gain; %) =
(ifuanaeving - dweindanisud) + dwiin
UanBudiu x 100

M35 YA UTAT N (specific
growth rate; SGR; % day™) = [(In Yrvinlan
gavine - n dhoninvansudu) « sveviamaaes
(3] x 100

§ns1n13uanil o (feed conversion
ratio; FCR) = Sminewnsfivaniu = tvinuan
P

$n3113500 (%) = (F1urnUanisusu -
Furularaning) x 100

2.4 M3NAFEUANNAILNIURENSANLTE

wuAtise

Tuuniiie Streptococcus agalactiae
(serotype Ill) iwenldainuarflafiuanernisves

@ I3

15A Streptococcosis (lA3UAIINBULATIFHRN

v
o @

FJYFUAINTRTUT AUENTNYINTTITUYA

&a

AugI
uANESedaILAsUNS) LIS tryptic
soy agar (TSA) tfunaan 24 $alus udumnzides
(inoculate) Tupmsiuan tryptic soy broth (TSB)

vulAs asvgduian 24 $2lus sausuwad

207

LLUﬂﬁL?ﬂImmimumffim WAIA19928 TSB &3
a%e auldansazaneerdudu menumuutiuwes
doluasaraelae Tnrinisgandunasiioinias
spectrophotometer 7iAa1ue19Ad U 550 w1ty
WS waslUTeueguadIuYy uAuasavaie
McFarland standard ifinansazanewd avduduly
Usinasiivlidenumnudure awdeiisedvu 10°
cFU/mL aslulugnszandsdih 30 Ans  (usiae
Aduan 10 7) Juiindnsinisaigavauvesian
aelwaan 10Ty wardudunisind e s
agalactiae vesUafinesen1suenioindses
wazeTeaznely mnzidouuems TSA dunn
Fnvarvedlaladdvnvuindniiasyuuems
uazthlUdond Gram
2.5 NTAATIZANIIEDA

3ATIZRATINLANAI9TDIA A BN
DERIRRNL §nsnsuaniie §nsIn135en 8ed
Usgneuden Uademegiiduiunuulidune uas
F9131N1950AINNITNAADUAIUAIUNIULIAVD
Yanluusagyanisveaes lagldnisiasigsinag
WUSUTIUMGLAET (one way analysis of variance,
ANOVA) uazil3aunisuaadsdiels Duncan's
new multiple range test (DMRT) 31A315% A

WANANNNEADAN p-value < 0.05

3. NAN13IY

nsnaasd ssUanialulensuninae
omsisesulusiu 30 % Anaunituneussive
wilarne 9 1unan 75 Yu wartadvilnnsiasy
Fuln Usznoussniingaududu dwidniaan
e Sevazdmindafifindy warsnsinisiasy
Aulndunie uagdninnissen ndaduganis

NAABINUINUANAT b SUDMNSHEAN U URE AT



Thai Science and Technology Journal (TSTJ)

Vol. 29 No. 2 March-April 2021

(T2) ﬁﬂﬁuﬁamﬂgm (T3) dArnsiassyidulann
Filifeuuanestumeeda WewSeudeuiu
Uanlugamunu (T1) sncfuvandadild$uoms
nasTaT ST WURsEaU 0.5 mL/kg 819113 (T4)
ﬁﬁg’miﬂé‘f’gqmﬁw Zovavimindafiiudy way
é”smmiuﬁzyLﬁuimﬁi’ﬂLWﬂzqa%uaﬂﬂaﬁﬁaﬁwﬁm
n13add (p<0.05) WleluTouiiisuiudanluys
naaesdu 9 uaguarluyaniuay agalsfinnm
Wuiwﬂawﬁalunﬂmﬂ’ﬁmaaaﬁé’mﬁmmaﬂLﬁa
(FCR) wazdn31n1550nna0An15naaedlidnm

uANANAUNNEDR (p<0.05) lnsdnsn1siantiie

A1 0.85-0.88 LALTNIINITTON 97.66-99.66 %
(mi'mﬁ 1)

Mé’qﬁyuqﬂmimaaq walAuLdanuaiun
Faszviesrusznauiden dausznauseUsuia
Windenuawioun Usunaglulnadu A1duln
A3n uazUSunandadenunviaiun wuinandai
I¥suemnsnaninfunglad (12) thdufinuznga
(T3) waviisfuasssumiiisysv 0.5 mL/kg 819113
(Ta) U uandadenunatanun YSunusly
IﬂaﬁuLLazﬂ'w%mim%fmLﬁmqasﬁuaéwﬁﬂ’&ﬁﬁm

MeEdR (p < 0.05) WelSeuiiiguiudailuyg

Table 1 Growth performance, feed utilization and survival rate of fish fed different kinds of essential

oil supplemented diet for 75 days

Initial body Final body Weight gain | Specific growth Survival rates
Treatments FCR
weight (¢/fish) | weight (g/fish) (%) rate (% day™) (%)

T1 (control) 14.57+0.017% | 81.25+2.36* |457.65+£10.37° 2.29+0.04° 0.88+0.02° | 97.66+1.15%
T2 (lemongrass) 14.52+0.066% | 80.95+2.92% |457.50+15.49° 2.29+0.04° 0.86+0.03° | 99.66+0.57°
T3 (Kaffir lime peel) | 14.42+0.1167 | 81.08+3.07% |462.27+21.75°| 2.30+0.05 0.87+0.04% | 98.66+0.57°
T4 (peppermint) 14.48+0.204* | 84.98+3.68" |486.87+30.58" 2.36+0.03° 0.85+0.05% | 98.00+1.00°
p-value 0.198 0.032 0.01 0.037 0.453 0.187

Values (mean+S.D.) followed by the different letters in the same column indicate significant differences at p <0.05

Table 2 Blood parameters of fish fed different kinds of essential oil supplemented diet for 75 days

Red Blood Cells | Haemosglobin | Haematocrit | White Blood Cells
Treatments 5 5

(x10° cells/uL) (g/dL) (%) (x10° cells/pL)
T1 (control) 2.480+0.563° 6.33+1.29° | 33.65+3.59° 3.568+1.298
T2 (lemongrass) 2.976+0.751° 6.92+1.60° | 36.98+3.34° 3.722+1.730°
T3 (Kaffir lime peel) 3.008+0.533" 7.39+1.25° | 36.75+3.52° 3.517+1.779°
T4 (peppermint) 2.968+0.337° 7.35+1.17° | 36.00+4.98° 3.635+1.405°
p-value 0.000 0.000 0.001 0.145

Values (mean+S.D.) followed by the different letters in the same column indicate significant

differences at p <0.05
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2

Table 3 Lysozyme activity of fish fed different
kinds of essential oil supplemented

diet for 75 days

Treatments Lysozyme activity (unit)

27.71+12.42°
22.47+11.22°

T1 (control)

T2 (lemongrass)

T3 (Kaffir lime peel) 26.28+16.88°
T4 (peppermint) 27.13+9.88°
p-value 0.216

Values (mean+S.D.) followed by the different
letters in the same column indicate significant

differences at p<0.05

Table 4 Survival rates of fish fed different kinds
of essential oil supplemented diet for
75 days and challenged with the

pathogen Streptococcus agalactiae

for 10 days
Treatments Survival rates (%)
T1 (control) 88.71+2.42°
T2 (lemongrass) 91.73+5.22°
T3 (Kaffir lime peel) 91.62+3.28°
T4 (peppermint) 94.34+2.87°
p-value 0.526

Values (mean+S.D.) followed by the different
letters in the same column indicate significant

differences at p<0.05
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muAN vz AlanzUamaasinguilduoms
Nan T uneNTEIMET SR 0.5 uaz 0.75 %
wirdui fusinureadadonrruiivged wie
Wisuisunudarlunguaiuau [26] w5003
naasslulan ningu (Labeo victorianus) 18 4
FUaik TildSuomsnamisfunensiveatinen
Radu bitter lemon fisesu 1-5 % fidesduszneu
won laun USunadadenuas Usunaudaiden
977 USuadlulnadu Aduilaase wavawiiin
Boauadiingetunuanududuresnituen
ey [27]

Asdneiluadeil nudndnunenszme
uiazuila (iglad Auzngn wazazszumy) Ana
Tuemslafinasanisnsedu lysozyme activity
Tuihidenvesuafadeiieudisuiulalungs
AUAN donndaatunIImaassfinuitUaidai
I@5uomsnaufuneyssmeainands e
phagocytic activity liwsnsnsanuaituganuau
Tnsvihuvensyveiiataandauay clove basil

Lfinasianisnszduladudugiduiuludiion
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Ta'un" serum total protein, immuno-globulin
uag agelutination titer voaUanila [20] g4l
ana SunesieunisAnenuITunesseme
vangwiafignslunsnsedussuunddufunuulsl
Fmnzludan Tnganizn1InseAunTvinemuves
lysozyme waz phagocytic cell 819 @13a8im27n
oregano (Oricanum vulgare) @14U150N5¢ c%u
respiratory burst activity, phagocytic activity
wag lysozyme activity Tuuan rainbow trout [28]
wionsveaesiindrendsiulutan rainbow trout
AleSuommsnauingduiiaiaann black cumin
(Nigella sativa) i1 lysozyme activityiuﬁ;%ﬁaﬂ
getudleiFouiteuutatlunguaiugu [29]
Msfnwadsinuirvandaiilasueims
neunensyvenzlad HINeNgA Wasay syl

19m1N19918ana1a NNl AAN1SAALYe

'
=

wuALSY Streptococcus agalactiae

=

allseu

o

Weududalungueuay udlufidedAgnieada
HANTSAN T LU T ureNsE e S 00 e
Uszneumaiilutsfunesssmeinalunisuin
RosnsInissenveariafiinile denndesiu
S189uMsAnEmaNsatuTinuI s ueNsT e
Fnanluomsilnasonisandnsinisaeveslan
wdannsinildtinisinge 89 Yardafilasy
mmmamfm"ummzma cinnamon (Cinna-
momum verum) H8R31N1IANUAAAINAIIINATT
Ul dns@nd e S. iniae [30] nSeUariai
1§35 upmsHaNTsuMoL ST IYe clove oil (Szygium

o @ 1Y

aromaticum) H8RTIN1IALANBINEIANNNTTY

ﬁﬂﬁﬁmiamgﬁy@ Lactococcus garviea [31] 13
nsnaassfindroadsiuludamuema nuiilan
vaemATilaSuemsnantunensEeainon

a v

H9du sweet orange peel (Citrus sinensis) 16931
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nsmeanamdtainmstniliinsiade .
inige [22] SanadululFindnsnissentigedulu
Uaniildsuommanainduvenssmevdagndnii
TWiinsfnd ouwunaiSvazduius fugnilunis
Fanewaduuaiiievesesdusynoulutsiuney
sene 151891071 ureLTEINY cinnamon,
oregano, lemongrass (Cymbopogon citratus)
wag thyme fgnd lunisvhatsiwaduuaiise
Aeromonas salmonicida & w3 ummmq‘uaﬂi‘m
furunculosis ELu’LJmﬂq'mL“Uamau [32] WagWuIn
diuneusymenazansataanfivndt 52 vila &
g lunisvianewaddad (Candida albicans)
waguuafiSevaeuiia laun Aeromonas veronii
bv. sobria, Enterococcus faecalis, Escherichia
coli wag Staphylococcus aureus [9] ﬁ'ﬂﬁﬂﬁlﬂh
nstfudadeuuadiSevenidunenssme it
fumevhanewderiumad dawaliinnsdilvasen
oa15Usznounelulead n1Tazaly wienIs
WnIEnguiuYesaIsusenaunne q angluiead
uaﬂmnﬁmsﬁwﬂﬁﬁ%mf‘ﬁ’uiw’mﬁwﬁwamzwm
Wwaz ATPase membrane protein U84 UATI L3 Y
dwaliwaduuaiiisednisuandassluanase
levsuiidnduinudoriueadesngniouenlsiine
Fu sadensludufamsdaaseielaiviens
AndueIm1s Unlugnismevesgaduuaiiiiely
ﬁqm [1,33]

namsAnwnsed uandadilasuems
neusunenssvenzlad HINENgA Wagay SEuny

2UTNIINITANLANAIINNITTNU LA AANITAN

v
N

\Wa S. agalactiae WiatlFsuiisuivlalungu
AIUAY UAllTadunndlaimaasiiensinisme
nnsadliiAAnsAnLT o S. agalactiae Tu

8nINAeudIN (5.66-11.39 %) wilavegngls
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a A

ANINNTSREUUNIIL LN g TRieUTEIN

26 psmuwaTea fseanuidnsInImedigaan
nsAed ouuaiiise S agalactioe vaslanila
fnazduiusiunnuieioavesuariifianivgain
muﬂﬁauuﬂaaqmmﬁmmﬁw ToetamzifleUan
ogmeligaungivenitfisiniy 24 ssmiwaldea

= a

¥3089n31 32 sareaidua [34] Fefimanaduly
§i18nsnissenvestaniadideutsgelunis
wmaaqﬁmaﬁmm@;mﬂmiﬁiwdwﬂ’ﬂﬁﬂﬁlﬁ@
nsfaide Uamnasadinsey nieldgumndil
AelfiAnauasen deuiuilelduanisdnud
Favauanniu mstmihlilandafndeuuaiide s.
agalactioe Tueurandsdndudesdnuinela

TadeanuaIganugaumiivesiiinunsiume

5. agu
NaN1SANETlRIuIINsLES i sTumew
SV AL TELUTSERU 0.5 mL/ke 8115 finalu
N13N5EAUNITIRTYLAULN BeAUIENBULADAYDY
Yafla wazduwilduaigandnsin1snieaInnig
fnide S. agalactiae luvandaiimzidesld thify
wenszes afundnsusisssumaniadensiens
udssgndlfiduansnszdunisiasyiulauas

ay o

asuasugiauiuluvarialaluouian

q

6. NARNSSUUSZAA

v oy
v

n153deastlasunIsatiuayuIuUszunn

NN UITY UM TINeFY N vovaunn

anduIdguagiiam Wninerderinga @113

Ingmaniianinuazdsnnden Anyinemans

wnIngrdevinBas uazfiAsiteaynvimiling
v Hoog

atvayuInnITeidnsagalusien
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