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Delaying of the Change in Phenolic Content and Chlorophyll Derivatives in Calyx of Magosteen by UV-B
Irradiation
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Abstract
Mangosteen (Garcinia mangostana L.) is an economical crop of Thailand. Postharvest quality change is a
rapid of color change in calyx and peel. It is caused by a change of phenolic compound and their effects on
degradation of chlorophyll derivatives in the calyx of mangosteen which unacceptable of consumer and reduce
the value that usually occurs. Therefore, this research was to investigate the delay of the in phenolic content and
chlorophyll derivatives in calyx of magosteen by UV-B irradiation with UV-B doses 45 kJ m? and then kept in
darkness at ambient temperature (25+4 oC). UV-B doses of 45 kJ m” maintained the green calyx and delayed the
change of peel color with a phenol content as Q-mangostein, epicatechin and catechins as 373.40, 122.88 and
6.34 ug/gFW, respectively, compare with control in the last day of storage. UV-B doses of 45 kJ m™ found
significantly the reduction of the enzyme polyphenol oxidase (PPO) and peroxidase (POD) activity associated
browning in calyx of magosteen during storage than control. Conclusion, UV-B of 45 kJ m™ effectively suppressed
chlorophyll degradation of chlorophyll derivatives include chlorophyllide a, pheophorbide a, 132-hydroxych|orophyll a
and pheophytin a in the calyx of mangosteen.
Keywords: Mangosteen, Phenolic content, Chlorophyll derivatives
UNAnga

'
o

fappfuiaimsugiandidyrestszmalng widnnuniadadfymauninudsniafiuiiashie s

(7

A

Waenlasdresnaniasauasdaenuaetnemeaiie auAnannnsnlasuulaseanslsznesilues uaznnsgans
mfaqwﬁuﬁ’mm‘llﬁ\l@@“luﬂﬁuLgmﬁmm ﬁﬂﬁimﬂuﬁﬁmmﬂm@uﬁmLmzﬁsﬂaﬁmmm TrnlsraeAasnuiag Ae
Anmuarasnsanefdgiinenistraaniaasuulasanslszneniiues uazayufresnaelsadiiianiunnd
‘ﬁﬁmma\mﬁuLgmﬁqﬂmimmﬂf]a‘ﬁw@mmﬂ?ﬁﬁﬁﬁmwLsi’J’u 45 ﬁ‘t‘.@@@ﬂ’ﬁi@ﬂ’muum Lﬂ_l?ﬂmﬁﬂuﬁmmﬁiﬂmﬂ
598900 (grAruAN) mmﬂmmmmwm (25+4 aedaaideg) lufida wuinfiaaady 45 Alaqatisian1ananms
S AT 0N ALIALN LmaﬁwmmfmJ@ﬂuu,ﬂmﬂ?mmmaﬂim@m\lumhﬂ@uL@mmmimLm O-mangostein,
epicatechin Waz catechin i‘yﬂ')’]\‘m’]i‘l,m_lﬁ‘ﬂﬂ’ﬂﬂm%ngll’ﬂLﬂ?‘?;l‘]_lwl‘?_l‘]_lﬂi_l“qmﬂ')‘i_lﬂm Tneluiugarinavesniaiuine
TlAwinfL 373.40, 6.34 uax 122.88 lulasnfusietmeinan ausdu uardianianssuiawlniRgadesiunisfing
vimnal&un polyphenol oxidase (PPO) waz peroxidase (POD) 11&7’151_%2%%‘13:1/\1@@ u@ﬂmﬂﬁmmm%agﬁﬁﬁmmL%u
45  flagadriensaunns  annsngzaenisanastediainnsaliiadie  uazilunneyiugaesraalsiadfun
chlorophyllide a, pheophorbide a, 132—hydroxychlorophyll a WAL pheophytin a Fl,uﬂa‘i_ll,gﬂ\m@ﬁ\i@m

mdAny: denn, asdsznauiiues, ayiugaaalsiad

" wangmamalulagianin anzimaluladuaynsWmunguauy snianedesingo eneaings Winge 93210

' Program of Biotechnology, Faculty of Technology and Community Development, Thaksin University, Phatthalung Campus 93210 Thailand
*{iudimanendanisinuidnenmaniuasmaluladuazuinngsy wndnenduennd ledas 1677-1 aun ditlu 753-8515

? Graduate School of Science and Technology for Innovation, Yamaguchi University, 1677-1 Yoshida, Yamaguchi 753-8515, Japan

* gnanfiaenand anszmaluladuasniswmunguoy smangdeingn Inewnings Wings 93210

® Department of Plant Science, Faculty of Technology and Community Development, Thaksin University, Phatthalung Campus 93210 Thailand



'

2. EAAnFinemT % 49 a17uR 4 (MiAw) 2561 n17%2a8 63

AN

ﬂavmﬁimuwuwmm@mmmm (Garcinia mangostana_Linn.) Toun uunys Aunis mmg?mu TUNT
ummﬁﬁmw UITINE W wATIINgS smﬁfwuu‘ﬂmﬂLfaW']"fLuwuwmm’memqmmummﬁﬁmw filaNn1snan
mmmwmuw@m A miunananisaseanazatluunuiide 1w au mﬂu HIH LL@”ﬂi“mmlmmumwuaemmq
(mummmmﬁﬂ@m?mwm 2569) @EINVLﬁ‘ﬂﬂﬁNHQWUﬁﬂJﬁWM@Qﬂ’]?LﬂULﬂﬂ']‘ﬂ'ﬂ\m\‘iﬁﬂvlﬁ]LLﬂ AR AUIAEIAZE
HANANITLN LAy Lﬂ@ﬂumnmmmiﬂLﬂuamm@mmmfmnmiLﬂ@ﬂuLLﬂ@wmma‘ﬂim@w\Iu@@fﬂmqmmm
(Piriyavinit et al., 2011) Lmzmizgtymemmmmuummﬁ;mnmmmammmmmﬂ@@I@Wm gnnszsulnenanss
L'au”l.aﬁﬂﬁ?ierwlm*ﬁmﬁmavlﬂmmmgﬁqmmmﬂiﬁxlm“lé’m chlorophyllase, Mg-dechelatease, chlorophyll-degrading
peroxidase WAz pheophytinase (Kaewsuksaeng et al., 2011) f1aqiiuiin19a18594 Ultraviolet B (UV-B) FaiAnnEn9
pausanslalelaniniy 280-315 wlumas safunaluladivinlfiminninziesan (stress treatment) wazilna
SuffannenszusunsmmueaTy e mﬂi:mmﬁlﬂumsmu@u@mmwmammmuéﬁmﬂﬁmﬁ'm G TR VAT
uazuSenlea mmsmm@mimamLmzﬂi”uﬂa;a@mmwuﬁqnmﬁuLﬁ'm”lé’ (Aiamla-or et al., 2010) a1N{ayafnNaT
°ﬁwrﬁu'ffmﬁﬁmzjmiﬂi:aﬂﬁﬂéﬁ‘l,umﬂmamiLﬂ?ﬂlﬂuLLﬂmmaﬂizﬂauWu@@LL@:@uﬂ’uﬁ“ﬂmm@’a‘ﬂsﬂm‘iunﬁm’gm
Senalaemsaneedeitifieanninindinmareanauidaatana

ainsaluazisnis

naslenaildlunmeaaesldanaunsafunsinuazuald 41in dwiaunstassums agfluszazi 2 (Waflqn
Uss@muynszanaannndy 50 iwefifufesua uaziidn a”b* Wiy 0.44) Aadenuafenpitnuanadsinane 1l
ANURUTOLNALNA mﬂﬁuﬁﬁmm@vmﬂimﬂ%ﬁwuﬁﬁL%m INUHENNTNARBLLL CRD (Completely Randomized
Design) usiazn1snaagasl 10 41 4162 30 ua s nuihuallene XdgRanrmdn 45 k) m? udaldndeanianis
F1 uneiigounniivies (25:4 asdniraiFes) ’Luwumﬂ?wmwnmmmmu mﬂ’m‘uumnmﬂﬂ@ﬂmmm aunn
gnstlsznavuaalsun Ol-mangostein, epicatechin WAL catechin mEIme HPLC wmwmqm@u 370 W luums
sonhaBunueyiugaasnaelsiadliun chiorophylide a, pheophorbide a, 13°-hydroxychlorophyll a uay
pheophytin a Fl,uﬂa‘i_ll,gf;l\iﬁ\‘lﬂm N7 3 U (Yamauchi and Watada, 1991)

HANISNARBILATIANTOING
TuﬂmuL@ﬂdwuaﬁiﬂim@uﬂ/\lu@@%uﬂ Olmangostem ep|cateoh|n way catechin (Figure 1) mu‘]ﬁmm
L‘WN%I‘L![?]@@N‘“’EI AINITALENE Tmﬂufﬁmmi‘wmmwmmmmumm’mm 45 kJ m’ mmmfﬁ”@@mﬂwmumm
msﬂ@:m@uﬂummmmmimrfmfmmmuqu LL@vLLIﬂﬂmqmmnmamquuﬂmﬂmm (P<0.01) (Figure 2 uay Figure
3) wazeannanssuewlmfifaadesiunaiiaduimaléun PPO uaz POD lunduidasld (Figure 3) Teannsnennu
ao = a ¥ @ 2 o = s = - = < .
mifswmmﬂmmqwqﬂmmuLmmﬂmuumLﬂmaﬂmﬂmqmumaﬂaxnauiwmﬂu@@Lﬂu@\‘mﬂﬁ?:ﬂaumu Teaauluny
Lﬂu@gﬁuﬁmmwﬁu‘mu (xanthone derivatives) 11 -, B-, y-mangostein LLazma‘@@ﬂqw%mﬁqmw%uj (Piriyavinit
=S z v @ 1 a dgl o = 1 as n;/SJ 2N ] = o a
et al., 2011) mnmiﬁﬂmmmm\‘fmmmm@uL@mmmm@mumiﬂiznﬂmqm‘llw@‘V\Iu@@umﬂmwjummnummm
- P Y 9 o gua o% Py o X o
waanua *Nl,ﬂumimmu‘wﬂummmmﬂmmmﬂ@ummmam
X o o aaa Iy o o P . o &
u@nmnuma‘mmmmmmmwm 45 kdJ m° ENRINTNTE @'am:?Lﬂ@ﬂuLLﬂ@wmﬂimmauwuﬁﬁnm
AaalsAad bown chlorophylhde a pheophorbide a 13° -hydroxychlorophyll a Wwag pheophytin a Fl,uﬂ@‘]_ll,@mblm
mm’]‘mm‘umu (Figure 4) mmimmmmuLﬂuaﬁmiwwﬂummm@mmmfg \ATen ’MN@IMLH@H’]?F;IUFNM?@W]?‘H”@@
n3zLaUNTdaYfTadAaelINag taalanizaanlslaale (Yamauchi and Watada, 1991) LL@yEI‘]_IENﬂ@ﬂﬁNL'ﬂuVLSﬁNW
Nendeglaun chlorophyllase, chlorophyll-degrading peroxidase Las pheophytinase (Kaewsuksaeng et al., 2011)
WiRzniuiy Kaewsuksaeng et al. (2011) NM3anefa@giilunzwnniugmnds Nszduanudy 19.0 kJ m? @a1m190
annanssulaulmed chlorophyllase, Mg-dechelation, chlorophyll-degrading peroxidase WA pheophytinase FOFGN
BrannIIanadLTN e UEIRIAaelsNas A chiorophyllide a, pheophorbide a, 13°-hydroxychlorophyll a ua
pheophytin a l&anIgnALAN



'

64 n1312a8 % 49 a17uR 4 (MiAw) 2561

9. INEAARTNTAT

1
Q-mangostein

Total Polyphenol (pg/gFWw.)

Unknown
!

Ahgorhance at €1 370 nm

T g
S £
[<3]
_Ll-__,_A_ﬂ.._tl\ ‘JJ UL =
'.'III_II_,!IIII_‘_TDI'IIIUK_]llIléllill},liilc_lall]l d
Retention tdnee {min)

Figure 1 Chromatograms of phenolic content as o-
mangostein, epicatechin and catechin  of %
mangosteen calyx g
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Figure 3 Changes in as polyphenol oxidase (A) and peroxidase

(B) of mangosteen calyx during storage
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Figure 2 Changes in phenolic content (A)

a-mangostein (B), epicatechin (C)
and catechin (D) of mangosteen

calyx during storage
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Figure 4 Changes in Chlorophyll derivatives as chlorophyllide a (A), pheophorbide a (B), 13*hydroxychlorophyll a (C)

and iheophytin a (D) of mangosteen calyx during storage.
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