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Abstract
‘Mahachanok’ mango (Mangifera indica L. cv. Mahachanok; syn. Mahajanaka) is a well-known
mango cultivar for exporting. This is due to the attractive character of the red blush presenting on the fruit
surface which is one kind of anthocyanins. However, the major problem encountered in producing this
mango cultivar is that the skin has poor red blush area and showed less blush uniformity on the fruit surface.
Therefore, the preharvest management on the fruit surface (peel) quality is quite difficult. The objective
of this research was to study the influence of pre-harvest spray application of plant hormones and sucrose

on peel colour development of ‘Mahachanok’ mango in the 2013 and 2014 production season. Spray
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application of 50 ppm methyl jasmonate (MJ), 50 ppm benzyl adenine (BA) and 10% sucrose on
individual fruit surface was undertaken twice at the fruit age of 65 and 80 days after full bloom (DFB) then
harvesting at fruit maturity 110 DFB. The result showed that the fruit at the outer canopy exhibited a 5.6
and 6.0 folds of blush area greater (P < 0.05) than those at the inner canopy in the 2013 and 2014
production season, respectively. The intensity of blush (+a*) and total anthocyanin content of the fruit peel
harvested from the outer canopy were 2.2 times greater than those at the inner canopy for both production
seasons. Spray application of MJ or MJ incorporated with sucrose increased blush area of the fruit at
inner canopy 2.6-2.8 and 3.1-3.4 folds for both of production seasons, compared to the inner control.
Nevertheless, the fruits at the inner canopy sprayed with either BA or sucrose, and BA incorporated with
sucroseshowed no significant differences in blush area for both production seasons, compared to the
inner control. Harvested fruits located at the outer and the inner canopy exhibited no significant difference
(P>0.05) in fruit weight, flesh firmness, dry matter, total soluble solids, titratable acidity, vitamin C content

and total carotenoid of the pulp.

Keywords: methyl jasmonate, cytokinin, sucrose, anthocyanin
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llU1 Randomized Completely Block Design (RCBD) rﬁhLﬁumﬁmﬂﬁmLﬁ@nmféﬂuﬁﬁmgﬂazmm 50 FUNAY
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Araatiuaziden (Homogenizer) 31 PT2100 (L3 Fisher Scientific England) AaLF29a0 1,100 81
s ilunan 1w Uachinanwies (@ouugil 25 °C uas mnmamuwm 63 %) Wian 5 Wt anntiy
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ALALLDITRYARIUFNG 7] 3TUIN9AU 2 U Fae ttest 1 P<0.05

x 4 Mango trees

= outer contral *: inner control.

- Sucrose 10% & - M50 ppm
- MJ 50 ppm + Sucrose 10% T = BA 50 ppm

= BA 50 ppm + Sucrose 10%

Figure 1 Top view diagram illustrating mango fruit positions within a block (a mango tree), consisting of 7

e
*
*
*

treatments (different symbols and colours) of 5 fruit (replication) each for experimental site.
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ansueulnlzeniu anuansAneifasanady uasunndananalunienszfunisinauaeseulod PAL fifn
Fuludausnaedantinsdaansiueninleeniiu feinsmenuduavinatesuaiunasefianssa sy
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g Lilaaui uazsLAng anetlszain, 2557; qua T LazAnLz, 2558; Saengnil ef al., 2011) uxainaig
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2.6 uaz 2.8 wh lufl 2556 way 2557 MuaL eutaufeuiuanelunssiuganauay wazianad
Pasnnseaueninlaenfiuazanagunnndn (P<0.05) nanie lunssnWngnALANLTNns 1.7-1.8 i %mmq@
NIEAR (Table 1 uaz 2) LL@WLL?’TM%LLmﬂmﬂglﬁLﬁﬂﬁaﬂwﬁmmuuuﬁfm@wmqﬁuﬁﬁﬁ@Lﬂ?ﬁuﬁﬂuﬁum
mmmummmﬂmﬂ‘lumqwm (Figure 2; T2 WAz T4) LN AN AN anTazane M) Asmidiudy
50 ppm AU 2 A%a sy mumiﬁ\imm”mmu‘iw”lsnmuulummwmawuﬁwwuﬂmmmmmﬂumqwuim
mmﬂwmu,m‘uumm@uvuquuﬁwwunimvﬁwnfaumimummmﬁmmumuumﬂumm”mm MJ AW
Wndu 15 Sadlua (66.9 ppm) a1191 1 Ay m@m?ﬂﬂ‘m‘wmwmmmwmummm@umq 119 JUNAIAAN
U1 SRR uaLuRonaRaaull 26% Lﬁmi_[??ﬁmﬁﬂuﬁwmmmmu (20 Lﬂ@?’L%uﬁﬂumﬁuﬁﬁqm)
(Euwuuv‘f 2553) il \iasanniauaiifanssnaeqeled PAL Winay wasiiBunaueuinlaenduiamnly
Anafiadu 1.64 i1 1nndn (P<0.05) TAAILAN Lﬂuwmmmmmmmumuummuvmqwuﬁwwuﬂm
BEYNIEUDNNTINH (TAAILAN) ) NI ANEATIIARTW16-17% TRINUTRINATIE NN A AL NAN L
‘Lumsﬂﬂmmﬂmq Pa 20% @QHN@W@HJ’]’]&ITLW]NWNLL@“’i@i‘Uﬂ’]ﬁ‘W‘u MJ AN 50 ppM mmmummq
181171 10% VosNUTiRaNAT LA (Table 1-3) ANUANFNTaHURLA R LA IsHAN TANENTTagestianaiThy
W (1) mmumummqﬂﬂummﬂmmﬂmqmmmL@nmﬁmwmmmummﬂum@ﬁﬂmmm
(ruadusngunanmasiy 5 wng) A uauudulEuusunn snnndiuauuuiiauwn anssnvnind,
(@3de I svymnuduuasnialunsaws) (2) 5n1sliansazae MJ AuAnFnaiy (NNIFUUATNIINY)
(3) AL IANATANY MJ TiANNdn (66.9 was 50 ppm) Uas (4) mqmmmwmuﬁuLﬁlmﬁmmm
A1 (119 4az 110 TUNAIABNLNW) d9UN19ANE12189 Muengkaew et al. (2016) ﬁum@wmqﬁuﬂﬁmﬁuﬁﬁ
mumiwummvmﬂ MJ AN HD 80 ppm Lﬂ?ﬂumuﬂmmmmm (Wtinilan) ‘Emﬂwumm\iwmqmu
1A% me@uumumw 90 FUNAIABNLNU LAY m‘ummmmmmﬂ 110 AUnd9nanLNY (NsAnEAanane
Thszyanaduuasnielunsans) AonauzainadanannluszasfuiRaaian a* uinnndn (P<0.05) TAAYLIAN WAL
fiunmueulnlseniutoae fsdunnndiuaganauau 17% asislsinna Bunnweulnlsaduioma
JRRIANZUNTEN N T LA AN 78z ANE MJ ArNm A 50 ppm TunsRnm AR LT UsE N 55-77%
Whisusuiunalunsanuganuax (Table 1-3) AALANFTes B nLenIn T D an ATy ana
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nsAneeaesid anaiilawmnandinsldansazane MJ uinanztaaUudy LL@ﬂﬁ%ﬂﬁiWumﬂﬁﬁqmwﬂu
1 a%e Fannstlenarinlsfonanzdasuldsuansazans MJ atneldasinaneriaea (usituABnsl iR
fiflanugzaanmni) WeuFaudeuAUARN s AN AN T LR ANLNTIALHE S 2 A%q Tunnsfneng
LanzinglunaAnEn AananATlEFUENATs MU lunsiuuTuduuaslussduitas (17%) NIMNANEHN
TunnsAnsnASaD (55-57%)

ATUANTAZANY MU $98L Sucrose UANANZHASILANUMLGINENY WL RIHATNLT uFLF LA
wariFunaswaninlaenduliunnsng (P>0.05) Aunisldansazane MJ LWM@E’NLﬁm%mmq@mmam
(Table 1 uaz 2) aehslafinu Aananzaiasfitnunsdanudagansazans MJ s Sucrose SuduAuntaing
Wiuaenedniau (Figure 2; T5uay T2) wazfiAnuiduaeusindunaninnda (P<0.05) wanalungan
7AAUAN (Figure 3) nTimensifisanudiausresudadunssiananat Wulum@uvmwmummmwu
fnednTazane BA 39NAU Sucrose Wi luq@mm@mﬂm 1 (Figure 3A) mmﬁéﬁﬂmuﬂuﬂmﬁmmmwu
an9azang Sucrose ANNLENGU 10% annnauandaniL MJ vi3e BA Aadindi 50 ppm deid@iunsdanszt
uazazaneulnloeniusfind fusefisznauseududuag (cyanidin) 1gnnTa sl erafliumany Sucrose
ATNNTONTTAUNIININUTBEY UFGT %qguﬁgmﬂaﬂuumﬂumuvl,snafﬁlLfaﬂﬁﬁ?mﬂﬂﬂﬂﬁjﬂuma‘
anthocyanidin §Mili cyaniding-3-glucoside (Honda et al., 2002; Das et al., 2012) WAY/AMTBNTTINGR
284 Sucrose fiuTuianawe4 cyanidin Waduarsueulnlaauatindanans (Wind et al., 2010 uay Yamaki,
2010) nsAneFellAlsnadesinianssnaedienlsl UFGT virenisuanseandasiiuaesienlmifanany
s lufianaszaasTugin dsuvse a5 sucrose ieufunantsinulsidniaudsiu

N1INUANTAZAE BA LﬁmmﬁmLﬁmLm'm@mmqﬁﬁmmmgmﬂhmwju WU AaadlNuTiTe s
Aunsuazinnameulnloenduifauslaiuansng (P>0.05) funalunssugaeaunu awniinislfiasazas
BA winauzaaefifianseg it lunssunszdunisfunmsiuazazasueuinloefulfifeadnien
m@Lﬁ@qmﬂmﬂﬁm%w%wm@mmLmeluﬂwm:c?juﬂwzﬁ’qLmﬁ:ﬁu@u‘m%mﬁu AaNANITANEALAUNA
Arabidopsis thaliana inudnnsldlalalafiusauiunisléfuuasanansanssdunisazanueninlaen i
szwinsmassyRuiauay NIRRT AuNEN Arabidopsis 1 Tnelalalafiudae fissysuasstissiu CRY1
gaaeulisd HY5 lun139n91ua8s Cryptochrome ﬁm:ﬁumﬂmmﬂﬂmmﬁu chalcone synthase (CHS),
chalconeisomerase (CHI) waz dihydroflavonal 4 - reductase (DFR) Tdqann1sdamseiveninloeniin
(Vandenbussche, 2007)
n’mnmwu‘wLmuﬂu,mmmwau~m~1°lu'a‘~z|~|,m.u,m.|mmmnmmmw #1 uaz #2 (qmmwamﬂ 2557)

mamnwﬂuqmmw@mﬂ 2557 ‘WLI’J’]NﬂNW:LIQ\WI@EIﬂ’]‘F.I‘LA@ﬂVINWN@’]ﬂ@TL&LLM\WI #1 uaz #2 TNuT
JesudAuAULEINARATIANNNTN (P<O.05) ran e lunsanniszanns 5.96 uay 5.51 W1 ANAAL wasl
Sunausauinlaanfiuunnngn (P<0.05) 2.18 way 2.03 W1 AINaeu (Table 3) HaganAReITLNANMARDS
Tuggnisuantl 2556 (Table 1) Imﬂw@wmﬁilﬁuLﬁ'mmﬂmmmﬁi #2 ﬁﬂmﬁmﬁuﬁmwﬁuﬁumuuaqm
LLavuﬂ?mmLL@uimiﬁjmuumﬂm'] (P<0.05) m@wmwmummmnmmmw #11NAUNNN9IXTD (Table 3)
T4t BnalileannaNAIuTaae s ueTAE NS RN ST LAN AN SR (ANN19AUNAVBIEITEUAZABLAINAIN
inA9ns) I emsnIENTe RIS #1 1uumimmLm\imm@mmmmmummﬂmzmwmmwLmu‘tm
ATUNEATNIVRIAIUUIST #2 ﬁmaﬁmwiqﬁqﬁummﬂuﬁwLﬁ@uﬁnmﬂu nang1AN aantlszanmn 30-40
wasidus vinlinsenusiuiiaoaTiseannnd Lmememwmmmmﬂummu)mmammmmnmwﬂu
uasuanaxnsadesitull lunssnulduannan Ao lsnaN LTI RUIRE A NgIT #2 Anituieaudy
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AupsuuionanazlTunaiuenin laandunnnndnaansi 9N LN gaIN@uLan #1 Adiudauustin
TunsiaNunAuasuuionanziosiugil Asassnussnuazlanlugewmsanlilldamdsainuanzaio
AncaLazinnaanalg (Usvanns 90 Sundananui) adluszasitnnaEudunsziuazasanuanuin o
B 4 2 X dy - L el
WnauAuaNaLEysninfaniunes afilsUiRnmun sanie N NunA unaUuRananzissiug i NN
ld (anesdy uuulsiady, 2556 uaz fgna Wasui uasiszAns anadszann, 2557) nanziaAINaw
wiedl #2 lungnsuantl 2557 AN sviumanelunsanufsasazae MJ uaz MJ $auriu Sucrose Hivi
PDIUFNAUAILUEIANINNTN (PL0.05) HATAAILANANATUNIINNLITTNINS 2.78 uAT 3.31 W AMNANAL
wazHUFNN U kg tunnnndn (P<0.05) 1.06 WA 1.78 Wi MNA1AU (Table 3) 491NNTNUANIAZAN
Tunssadsdu 7 Winaaeandesiunanismaaesainaduuvien #1 Tuggnisndnt] 2557 Astiudeuuziinandsznis
wilalunsinnuILFNA LA IURINAN NS NINTUN Ae NNsliaIsazany MJ ANANEuen (Wiedauiu
Sucrose) TuseauANNdRdUNIINNZaN 11U 50 138 80 ppm (Muengkaew et al., 2016) AduA lUALNg 165U
wasnan (NM3annisnsesnu i) iell ineduasunisdamsiiarazanuwaninlaedulfdnawinliions
I Y

ANUNLFLR LA AN T LA

Table 1 Fruit weight (g), flesh firmness (N), dry matter (%), blush (% of the total fruit surface) and total
anthocyanins (TAn [mg/100g FW]) of mature mango fruit cv. ‘Mahachanok’ under different

treatments during preharvest period, harvested from the site #1 orchard in the 2013 production

season.
Preharvest Treatment Fruit Weight ~ Flesh firmness Dry matter  Blush' TAN'
(9) (N) (%) (%) (mg/100g FW)

T1:Outer control 371.75 112.05 20.61 16.63° 2.47°
T2:Inner control 365.50 109.69 19.99 2.98° 1.11°
T3:10% Sucrose 372.00 109.94 20.58 6.85" 1.70%
T4:50 ppm MJ 365.50 108.92 19.62 7.65% 1.88"
T5:50 ppm MJ+ 10% Sucrose 377.50 108.84 19.93 9.15° 2.03°
T6:50 ppm BA 366.25 112.85 19.46 4.45% 1.35°
T7:50 ppm BA+ 10% Sucrose 364.75 111.75 20.79 6.80" 1.38%

F-test? ns ns ns ** **
% CV 5.36 5.12 4.32 36.07 12.87

' Means followed by different letters within the same column are significantly different at P<0.05 by LSD
= significantly different at P<0.01, ns = non-significantly different at P>0.05
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Table 2 Fruit weight (g), flesh firmness (N), dry matter (%), blush (% of the total fruit surface) and total
anthocyanins (TAn [mg/100g FW]) of mature mango fruit cv. ‘Mahachanok’ under different

treatments during preharvest period, harvested from the site #1 orchard in the 2014 production season.

Preharvest Treatment Fruit Weight Flesh Dry matter ~ Blush' TAn'
(9) firmness (N) (%) (%) (mg/100g FW)

T1:Outer control 378.90 110.75 18.92 16.98° 2.18
T2:Inner control 360.20 113.25 20.01 2.85° 1.00°
T3: 10% Sucrose 369.70 109.22 20.00 6.75°° 1.43°
T4: 50 ppm MJ 370.85 112.02 20.10 7.88" 1.77%
T5:50 ppm MJ + 10% Sucrose 366.70 111.40 20.11 9.65° 1.96%
T6:50 ppm BA 371.10 111.48 20.03 4.40% 1.38%
T7:50 ppm BA + 10% Sucrose 368.50 108.49 19.90 5.80" 1.54°
F-test’ ns ns ns ** **

% CV 6.27 8.21 5.45 43.32 16.69

"Means followed by different letters within the same column are significantly different at P<0.05 by LSD
= = significantly different at P<0.01, ns = non-significantly different at P>0.05

Table 3 Blush (% of the total fruit surface) and total anthocyanin (TAn [mg/100 g FW]) of mature mango
fruit cv. ‘Mahachanok’ under different treatments during preharvest period, harvested from

the site #1 and #2 orchardin the 2014 production season.

Preharvest Treatment Blush' (%) t-test”  TAn' (mg/100 g FW)  t-test’
Site #1___ Site #2 Site #1 Site #2
T1:Quter control 16.98° 17.63° * 2.18° 2.37° *
T2:Inner control 2.85¢ 3.20¢ * 1.00° 1.17° ns
T3: 10% Sucrose 6.75% 6.90° o 1.43° 1.53% *
T4: 50 ppm MJ 7.88" 8.90" * 1.77% 1.81% w*
T5:50 ppm MJ + 10% Sucrose 9.65° 10.60° * 1.96% 2.08% *
T6:50 ppm BA 4.40% 5.28% ns 1.38% 1.45% *
T7:50 ppm BA + 10% Sucrose 5.80% 6.75" * 1.54° 1.63° *
F—test3 *% *% *% *%
% CV 43.32 31.37 16.69 14.09

"Means followed by different letters within the same column are significantly different at P<0.05 by LSD
#* = significantly different at P<0.01, * = significantly different at P<0.05, ns = non-significantly
¥+ = significantly different at P<0.01 Followed by different letters are lowercase letter



NNIANTINHATNIZABNLNAN 461

= T4 T1
(a)
W50 ppo, A 50 ppm,
Comtrad Inner Sucrone 1% MERE PR aSucron 10% g sSucrove 10% o=t
T7 T1

- -

Controk inner Sucrose 10% M 50 ppmm, BA 50 ppem, | Contiol Outer

Figure 2 Blush appearance on the peel of mature mango fruit cv. ‘Mahachanok’ harvested from the site
#1 orchard in the production season of 2013 (a) 2014 (b) and the site #2 orchard in the production
season of 2014 (c).
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(A) Season 2013 (#1)

(B) Season 2014 (#1)
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Figure 3 Blush intensity (+a* value) and ground colour (non-blush) of the peel of mature mango fruit cv.
‘Mahachanok’ harvested from the site #1 orchard in the production season of 2013 (A) and 2014
(B). Different letter above bars represent significant differences among treatments according to

LSD test at P<0.05; ns indicated non-significant differences.

qmmwmqmﬂmwuazmqmﬁmmNam:iqq“luszﬂmﬁmﬁim

N@mwm\mnmm?ﬁﬁLﬁmﬁ'mmﬂmuumﬁ' 1 ”Luqmmwﬁmﬂ 2556 WAy 2557 ﬁﬁwﬁnm
mmuuuma LATTNTTIN LLM\‘IVLNLLMHWNH‘LA (P>0.05) Tnevinurinualeds 360.20-378.90 N3y mwuumu@
L’il'Z\lf;I 108.49-113.25 Ty uaztnutinudaiade 18.92-20.79 wlefifus (Table 1 uaz 2) HaNzaae T fiLTen
annia 2 T fhdwiniAu 300 niu Lmymummﬁmmmnmmm@:nvm\awuﬁwwuﬂmimmmq "] FlaanIg
iusnmwaﬂml,ﬂﬁﬂLL@‘vmaaniﬂmmwﬂivmﬂ wanan muvmwﬂm@mﬁwmummmnmul,mqw 17499
NTNaRl 2556 WAz 2557 u@mmwmqLﬂmmmgmmuﬂ?mmmmLLﬁmmummzmamim sununea
Pnanld Bundeiudludens wazliunnualsfuessiomnluibenalyuansnaiu (P>0.05)
Tnefh3un0s TSS 8.00-8.97 *Brix Liunm TA 1.76-1.94 wlefifusf 1hanafdmiud luiions 20 45-22 82 mg
AAE/00 mi uaziBunauualsiiuesdianunlutiann 478.83-488.94 Mg/100 g FW (Table 4) wualifa
mummnuuwﬂum@mmwnﬂﬁmmnmummmnmwmmLmﬂuqmmimmﬂm 2 Tnentenafiiiunny
TSS 8.09-8.85 “Brix 1hun0u TA 1.81-1.93 wlefifud 1Bunafnfiudluilena 20.45-22 81 mg AAE/100 m!
waz Bunnuualsiiuesfisvanluilenn 475.98-500.72 ug/100 g FW (liuanediaya)
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Table 4 Total soluble solids (°Brix), titratable acidity (% as citric acid), vitamin C (mg AAE/100 ml)and
total carotenoid (TCn [ug/100 g FW]) of mature mango fruit cv. ‘Mahachanok’ under different
treatments during preharvested period, harvested from the site #1 orchard in the 2013 and 2014
production season.

Preharvest Treatment TSS TA Vitamin C TCn
(°Brix) (%) (mg AAE/100 ml)  (ug/100 g FW)

2013 2014 2013 2014 2013 2014 2013 2014

T1:Outer control 8.00 8.47 1.81 1.78 2255 22.82 439.63 487.01
T2:Inner control 8.38 8.55 1.89 184 2045 2049 498.31 475.04
T3: 10% Sucrose 8.21 8.97 1.81 1.94 2261 21.00 492.06 478.83
T4: 50 ppm MJ 8.22 8.14 1.78 187 2283 2178 504.34 504.48

T5:50 ppm MJ + 10% Sucrose 8.76 8.26 1.76 1.83 20.67 2281 498.36 480.10
T6:50 ppm BA 8.47 8.59 177 186 2239 21.00 480.04 488.94
T7:50 ppm BA + 10% Sucrose  8.31 8.84 1.76 180 20.92 2227 478.83 476.69

F-test ns ns ns ns ns ns ns ns

% CV 10.73 17.85 936 3.91 1497 1496 16.59 16.61

ns = non-significantly different at P>0.05

agUnan1sANE

u:ma‘ﬁ'ﬁmNamaimﬂuﬂﬂmwjuLﬁmm’iu%umuuﬁqmmmdﬂ (P<0.05) mﬁ@@jmmiumaﬂmﬂa:mm
5-6 171 %mmq@mimam Tnafpnuidureududung (+a) uasiannueninlssduazaniiiananinndy
wafiagnelunsaa 2.2 wih %mmq@mm'ﬁm aeinlafimu Msvuansazans MJ anansniiu iU udinduas
uufianald 2.6 waz 2.8 i ieuluileuiunanelunsajagaatLAN wazNTHLANTAZATY MU $a
Sucrose inlifanafituiduasisduandnten Ae 3.1 uaz 3.4 wih Wl 2556 uaz 2557 AuaL atsls
finnu nsaAviuansazANY BA v Sucrose enatnuden Tdannsaiiunisfaiuiuiadunsuiana
(P>0.05) ileuRauiiauiy uanielunssagaAILANTIABIRgNIHAR HANZINTIRANAYINELENLA
melunsaa lldnazldiuansaneaiiannnnaueniiselsl Sannmmananuazmaaiizeaifenadill
WANF %maqq@mimam
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