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Abstract

This research investigated the biological properties of different parts of Pomelo (Citrus
maxima (Burm.f.) Merr.) extract involving antioxidant activity, total phenolic content, and wound
healing activity. The extraction process employed the maceration in hexane and methanol, utilizing
various parts of pomelo, namely flavedo (FL), albedo (AL), segmented membrane (SM), and
juice sac (JS). The results indicated that the methanolic extract of JS demonstrated antioxidant
activity with an ICso of 1.021 % 0.031 mg/mL by DPPH scavenging method, while methanolic
extract of AL exhibited an ICso of 0.126 * 0.004 mg/mL by ABTS scavenging method. The
highest total phenolic content was determined in methanolic extract of SM with the value of 3.196
t+ 0.022 mg GAE g'1 dry material. Moreover, the cytotoxicity assay conducted on HaCaT cells
using MTT revealed that extract from both hexane and methanol did not exhibit cytotoxicity at
concentrations of 0.5 and 1 pg/mL respectively. Interestingly, at non-toxic dose, hexane and
methanolic extracts of AL and methanolic extract of FL showed a significant reduction in wound
area compared with control (p < 0.05). In conclusion, extracts from C. maxima (Burm.f.) Merr.

exhibit both antioxidant and wound-healing activity. This study revealed significant promises for
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advancing research and development in wound healing products for patients dealing with
chronic wound issues. Furthermore, it explores an alternative utilization of agricultural waste,

presenting potential avenues for its application.
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Khao-Yai pomelo flowers Cross section of Khao-Yai pomelo fruit

Fig. 1 Khao-Yai Pomelo (Citrus maxima (Burm.f.) Merr.) located plant at 13.4268760, 99.9518210
Samut Songkhram, Thailand.
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Fig. 2 Fresh and dry components of Khao-Yai pomelo before maceration.
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Huloifiqnamadueyyadaszuandiaiuotiy
NiledAeynieadda (p < 0.05) (Table 2)
HAMINATBUM I UBYNADATZVDINTAAAIN
%’uTaﬁuﬁ:ﬂnﬂwnﬂu%mam%u wunAtaym
msazawansanaluszuudIazals (lWnuea)
ii¥madeumsiueyyadasz DPPH waz ABTS
Toiimsusnduvesansada suildlisnnsa

s U % a v
Jasimsmueyyadaszla

2. Ysnasinvesmsiseneuueanluas
anaondulenuguilnn

IANANITNAADY WUIT AINITATU
ouyaddsz DPPH waz ABTS wedmsdfiavin
% s I3 ] 1 k% s
dulariugunlng lideandeduiSinusiuves
3tszneviluedn (Table 2) Insasananndule
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ﬁuﬁ:mwﬂwaﬂu%uLumuaaﬁﬁﬂ?mmiamaqmﬁ
Usznevilueannniign Ae dawdetuile (SM)
nfSsnaniisum 3.196 * 0.022 dadniuauya
yoansaunaandeIMIALTa 1 AfN J8dauNde
dualdenuen (FL) uazuldondunma (AL) &4
wulSnauiieuwh 2.947 + 0.063 waz 1.720 =
0.021 ﬁaﬁﬂ%?uauy,ammnmLmaaﬂ@iaﬁmﬁﬂuﬁ’q
1 n3u muddy dadtiiSinamsdszaeuilusdn
mutieviigafeduilena (S) SefiBinaudiounh
0.083 *
dothwiinudie 1 a3y seifSinasiuvedms

0.001 HadnTuduyaVDINTALAAAN

1szneviuednvaausazaiuvesdulplusummusa
‘i‘ vV a g 1 s [ A o
n1A1ANSILATITHAAIULANAIIA WD E19N T g
dagnadda (p < 0.05) (Table 2) uazifsune
= a £
sanvesansdsznevusdnansamlawmmzly
v 1 Vv
fsananFuumuea Hasnnaisadalusu
wnsuldymizeamsazats wunumsuengu
T Y
wazvsdiuanazneulilluisnernuiuszuy
drvhazarenl¥luaisazars Folin-Ciocalteu
iansanadeumdsinasinvesansiszney
= a s Z/’ v
Nusdnnnansanalusuenisula

Table 1 Summary of fresh and dry weight pertaining to distinct components - flavedo (FL), albedo (AL),

segmented membrane (SM) and juice sac (JS), derived from Khao-Yai pomelo.

Pomelo part Fresh Weight (g) Dry Weight (g) % Dry Weight
Flavedo (FL) 834 271 32.51
Albedo (AL) 781 280 35.84
Segmented membrane (SM) 631 250 39.62
Juice sac (JS) 1,314 202 15.38
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Table 2 The assessment of antioxidant properties and total phenolic contents extracted through

hexane and methanol from each segment of Khao-Yai pomelo.

Total phenolic contents
IC50 (mg/mL) 4
Khao-Yai pomelo segments (mg GAE g DM)

DPPH ABTS

Hexane extracts

Flavedo (FL) ND 1.149 + 0.062 ND
Albedo (AL) ND ND ND
Segmented membrane (SM) ND ND ND
Juice sac (JS) ND ND ND

Methanol extracts

Flavedo (FL) 1.279 + 0.048% 0.206 + 0.007 ° 2.947 + 0.063 °
Albedo (AL) 2.550 + 0.076 2 0.126 + 0.004 ° 1.720 + 0.021 °
Segmented membrane (SM) 1.988 + 0.056 2 0.174 + 0.008° 3.196 + 0.022°
Juice sac (J9) 1.021 + 0.031% 0.544 + 0.009 ° 0.083 + 0.001 ©

Standard antioxidant agent

BHT 0.011 + 0.001 0.006 + 0.0001
Ascorbic acid 0.005 + 0.0001 0.012 + 0.002
BHT 0.004 + 0.0001 0.005 + 0.0001

Data is presented as mean + standard deviation with triplicated values.

Total phenolic content is expressed as mg of Gallic acid equivalent (GAE) g'1 dry material (DM).
a IC5 0 in DPPH scavenging assay in methanolic extracts shows a significant difference at p < 0.05.
. IC5 . in ABTS scavenging assay in methanolic extracts shows a significant difference at p < 0.05.
¢ Total phenolic contents in methanolic extracts shows a significant difference at p < 0.05.

ND is not determined due to the limitation of solubility in methanol.
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3. manulunyvesasanaainaulanus

£
v ey
manadeumanuunyveIdsaiann
' ' % v & iy sa o
duene 9 vasduleiuguvainidersadiivil
nypdriia HaCaT Ingminaaedlidudsmuvnay
A Y v Y
AotgnrY waziimuea Wadudewsaz 1 luems
@easad namsnageuaNMduNydoI¥adved
dsanaluszezinm 24 $rlug Wennsanlaely
inasiganmsgsenvesadnnanuiuinve
fsanandeannaiesar 90 Yuld (S1999ma
Vv
AsNAaedli Table 3) WuNensaiadInTu
fmhazaenuNndIuae q (Wasnduuen
A 4 4 o X X Ay
wWaensunaa weviniiie uazilena) NeYesas

¢ . Aa '
A339AUBALEAR (% survival) NUAININNI
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Fovaz 90 aglutneamuidadu 0.04-1.71 lulasniu
foNadans luvaznasanaansudimazaly
UMUDANAIZI08aZNAITIOAVDILFAANNINAI
% d‘ 1 s 1 1 - 1

Fowaz 90 nuaneanuluusazaiu as ludruves
wWaenduuen (FL) sgiiansududu 0.64-2.50
TulasniudeNadans ualudriunvae laun
wWaendunans (AL) wevintile (SM) uaziilona
Js) #eglusrsanududy 0.69-25.53
TulasnsudeNadans amsumsnaasdntneINy
“AuTANMIANIUUNAYDILsad HaCaT law
asafannduleiugunivg” Alalinasianid
msazagveansanalususmynazagansy wa

Hov X s sl v a

wmuealuensnisiasasadluinamnlsiaen

1 k% % 1
aanuvnTulumsnaasusalyl

Table 3 Cytotoxicity of pomelo extract compartments on human keratinocytes (HaCaT).

Khao-Yai pomelo segments

MTT assay

wg/mL %survival (>95%)
Hexane extracts
Flavedo (FL) 0.10 - 1.52 106.2 - 96.2
Albedo (AL) 0.11 - 1.71 107.3 - 95.7
Segmented membrane (SM) 0.10 - 1.60 102.9 - 110.1
Juice sac (JS) 0.04 - 0.61 110.9 - 104.6
Methanol extracts
Flavedo (FL) 0.64 - 10.19 95.9 - 5.1
Albedo (AL) 0.96 - 15.30 98.0 — 89.1
Segmented membrane (SM) 0.69 - 10.97 114.8 — 123.1
Juice sac (JS) 1.60 — 25.583 117.2 -117.4
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4. auiamsazULHavaItsaa HaCaT ag
ansanavndulenuiviligy
MINAdeUaNTAMIANULNAVDILTAE
Amtauyudsiia HaCaT 1d1lFinmeaiiden
£ £ o a v £
ANMINTUVBIENIanalasNsanilade 2 Yo
Yousnfednnmsagseavaazadninanuiuiiy
vpsghsanadasnnaiesas 90 YUl (31999:n
wamasmanuunynnansada) wazdenass
= v Y d' d' s %
Ao anudndunuIniigavesasafinvindule
o & P A o X s
Wugunlngnazareldluermsiasaisad
dvsumsnadevaniansaxuLNaveaLtsad
HaCaT v2ufSeuigussnnaiunGumsnaad
(day 0 - §9liildenseia) AuTun 2 Nlasumnseana
(day 2) NinmnaassnuNasanalusudiazay
wnsunnwaondunand (AL) Heanududy
Awnzanas 0.06-0.50 lulpsniuseiadans lng

1 v

=~ ¥ dad < A
UATAIHLUVNUUN ﬂﬂfjﬂiumiaaﬂq%ﬁﬁmmmaﬂ

1huing Saudailfoney uazaae

0.25 lulasniudedianans (Fig. 3A) asadalud
fharmemmusanauldeniuuen (FL) il¥s
anududufinzan fe 0.13-1.00 lalasn3uy
dofinaans Tasimanududuiiangaluns
pengnaduunan 0.50 'alasniudediadans
(Fig. 3B) wazensaralusushasmemmueann
waendunma (AL) fisrannudadiufimnzay
A 0.13-1.00 lulasniudeliadans laod
manududuiiafigalunsesngnidinuuna
it 0.13 lulasn3usiediadans (Fig. 3C) lums
NAgoUANTAMIANUUHAYDILTAG AINTTANYYE
¥iia HaCaT wuhasafaainduleviuguiilng
Tudhuiinainudinadu snsaaafiuiisosuna
Widnadldegraiitioddnmaaaniiiodioudy
dudsmuan (wmuea waztaniwy gy
$owaz 1) (p < 0.05, one-way ANOVA,
SPSSv.15)
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a 4 1J
saluazds

%4 s '3 ld’ Y o = Z: g

dulauguilvainlahmndnenlunaiail
Tannnunandule daniaaynsasany lag
S 3 s a Y o A Y 1
ifeyadnyaurmadaguingveaiugny Taud
o 4 s .
anvauzau lu aen wazwa Aaudadlu Fig. 1
dmiuddamsidensiauazaeus visednumy
MeusntiaMsAnyIAsIl MsAnYIaNTANMa
FImwaesdsananndiulsznoudis q a9
s [l % G £% ad [ T s o
fedradulenssumedsusiiegraludvhazae
(maceration) 9 (@ABULAZINMUDA 1AUN
o ¢ A o A A2 W
Jaguszasdeddamsniianuididsiuesnin
asdvdeuaNTiMIueyyadds: uaziinau
vosmstsznevuednludiudsznoauea q wes
wadule namsnadeunuhdmveatilenaiithviin
uhatieefgaanfouiiouiudiusu (Table 1)

& X ~ Y ¢ o

prdunszilonadsinidussflsenoundn
4 . 4 v v 4.
FANANNEIUDU wazmemslgszez Ny
Tumsevuuariidindy q veaduleviuguilng)
Hdadruvesthniinurianinnil 398AN
Wl léanarseengnscdglunduindiluea
Wahueed wazmlsiuesd thazwyldludrun

4 4
Taraerh wazazanelaaluluiiu'? dadudi

4 Vv
vauaenduuen (FL) waendunars (AL)
waztteviuile (SM) Juhazudiumbaulaluy
wimsazanvesansesngnaddalunguiland
INYNAU LAZNAMINARBINLNMIANAMULIMUDA
Tiesanimiinurisvesmsafinganiimsafiaiig
@y (Table 1) uenaAddanuasana
C 4 v w 4

NndIude 9 veswandiadiganiy el
nAdaLNEMINIULYYAddIZAI83D DPPH uay
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lumsnadeu il licinsaasiaiagnsmadu

1huing Saudailfoney uazaae
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gnBMueyyaddszAIeIs DPPH scavenging
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(AL) mud@u (Table 2) doandedfunans
NAaoIved Sukkhaphet K az Kraiklang R,
w.et. 25577 alddnmsivenyadas:lu
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= 1

wazaney, we. 2557 awuhuldendunans

1 1
A %

ﬁq%éﬂWiﬁﬂu@HHﬁ%ﬂi:ﬂﬂﬂ@ﬂ #1935 DPPH
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suflufuleviuginlvgwuh finafigaluderu
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