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Abstract

Introduction and Objective: Egg tree, or Garcinia xanthochymus Hook.f. ex T.Anderson (madaluang
in Thai), is a fruit tree distributed widely in Southeast Asian countries as well as China and India. The ripe fruit
is edible and has a sweet and sour taste. This plant has been reported to have a wide range of pharmacological
activities. However, the use and consumption of G. xanthochymus are still limited in Thailand. This study aimed to
examine antimicrobial activity and evaluate toxicity of the ethanolic extracts obtained from the leaves, ripe fruits,
and seeds of G. xanthochymus.

Methods: The dried leaves, ripe fruits, and seeds of G. xanthochymus were extracted with 95% ethanol and
used for biological activity study. Antimicrobial activity testing was performed by the broth microdilution method.
The extracts were evaluated for cytotoxicity in human skin keratinocytes (HaCaT cell line) using the MTT assay
and brine shrimp toxicity.

Results: Three extracts from the leaves, ripe fruits, and seeds of G. xanthochymus exhibited antimicrobial
activity against various pathogenic microorganisms. The leaf extract presented antimycobacterial activity against
Mycobacterium smegmatis and M. bovis at a minimum inhibitory concentration (MIC) value of 100 ug/mL. The
fruit and seed extracts of G. xanthochymus showed antibacterial activity against cariogenic bacteria, skin commensal
bacteria, and vaginal pathogenic bacteria at MIC values of 25-200 ug/mL. The cytotoxicity assay revealed that the
leaf, fruit, and seed extracts exhibited cytotoxic effects on HaCaT cells with lethal concentration 50 (LCs,) values
of >100, >100, and 91.25 ug/mL, respectively. In addition, the leaf, fruit, and seed extracts showed brine shrimp
toxicity with LCs, values of 221.54, 985.67, and 43.54 ug/mL, respectively.

Discussion: The fruit and seed extracts of G. xanthochymus exhibited remarkable antibacterial activity,
especially against skin commensal bacteria. The results support the ethnobotanical uses of this plant in India for
the treatment of skin diseases and wound healing.

Conclusion and Recommendation: G. xanthochymus has the potential to be utilized for consumption and

development of health-care products.
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Figure 1 The whole plant (A), leaves (B), flowers (C), and Fruits of G. xanthochymus (D)

(Photographed by Patamaporn Pruksakorn)
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DMSO s negative control L LWW%L% elagianii
S2EIZIEN 24 F213 NEIPTLFAATIATILS A
lenuarieneuasimlmsamaraseiatian
AemziendasarnaesaaglamsednSufmwIn.

@1 LCy, "

NAMSANEY

MAIENANEALNAINGR LU LeUTaDA
smafadiormnasufhrinut e siedin
u onagn uazde Anuiun7.02%, 38.55% uas
17.06% (%yields, w/w) MaE L NanaseLnnS
éﬁu@ga%ma@miaﬁ@mz@wm@mL%a wuahiisey
Taleuwuaize 8a6 Larnngainasanloné ée
A% broth microdilution method ﬁmmﬁﬁwﬁ’u
2OIATENAFIGA 200 ug/mL WNANIINOFDL

g a A U £
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- £ a 29 X
22INEANEALVAWNNDINULLATIS L9 lWTe
LUATIEULNINLINLAZLNINALT MaaaLwans
ﬁﬁ@iﬁ&ﬁam‘%ﬂmﬁ&mﬁumiaﬁ@mauﬁamaqﬂ
LazluNEazad a2 lafiony sTataNyazia
2; % ] 1 ﬁg £ a A 1 :§4’

Vesasheehs llusnsgnddunueiGasiame P,
aeruginosa Wag E. coli O NN NTaNg1h 200
ug/mL M ALOIUDAIINAIU I VDINE A

Lo X aa A9

nanLaeIansiwEe lulauuafisun ldnesay
MIa0378e l@wn Mycobacterium smegmatis

wae M. bovis fl MICs 100 ug/mL lunueiians

Lo

o | 4 = 1t X
ANAANFIULUDNAEN LLBSLNGQVLNNE]V]‘E@WILL‘SD’Q

Talauuefisusamasananfianududs 200

Lo

ug/mL uana il miwwaaquﬁ@nm%aiwaa
MIaaEMUaaIINE|L Lﬁamaqﬁ WAZLNER
TaaszaEag uaeslFfiudensafiovemsaie
SonEduwdensiodanguinasala e ldun T
mentagrophytes, M. canis Wa¢ M. gypseum “7;
MICs 39319 50-200 pg/mL st bslusinsonoeim
L%aiwial,%a T. rubrum \ag C. albicans ﬁlﬂ’zm

|99 200 ug/mL (Table 1)

Table 1 Antimicrobial activities of the ethanolic extracts obtained from the leaves, ripe fruits, and seeds of

G. xanthochymus.

Antimicrobial activities of the ethanolic extracts from G. xanthochymus. (ug/mL)

Strains Leaves Ripe fruits Seeds
Positive control Mic
MIC MBC/MFC MIC MBC/MFC MIC MBC/MFC

Staphylococcus aureus ATCC 25923 - - - - 100 - gentamicin 0.39
S. epidermidis DMST15505 - - 200 - 200 - gentamicin 0.13
S. haemolyticus DMST 15511 - - 200 - - - tetracyclin 3.13
Streptococcus mutans ATCC25175T - - 200 - 100 - tetracyclin 12.50
Lactobacillus acidophillus DMST 31297 - - 100 - 50 - chloramphenicol 3.18
L. gasseri TBRC 373 - - - - 200 200 tetracyclin 25.0

L. crispatus DSM 20584 - - - - 200 - tetracyclin 3.13
Corenebacterium striatum DMST 15562 100 - - - - - tetracyclin 6.25
Cutibacterium acnes DMST69085 - - 200 - 100 - clindamycin 0.25
Prevotella bivia ATCC 29303 100 200 - - 100 100 gentamicin 100.00
Neisseria gonorrhoeae DMST 6209 - - 50 50 50 50 tetracyclin 3.13
Atopobium vaginae ATCC BAA-55 - - 25 25 100 100 gentamicin 160.00
Porphyromonas gingivalis DMST21360 - - 25 25 25 25 gentamicin 3.13
Pseudomonas aeruginosa DMST 4739 - - - - - - gentamicin 0.50
Escherichia coli ATCC 25922 - - - - - - gentamicin 1.00
Mycobacterium smegmatis ATCC607 100 - - - - - isoniazid 2.50
M. bovis BCG str. Tokyo 100 - - - - - isoniazid 0.03
Candida albicans DMST 5815 - - - - - - ketoconazole 100.00
Trichophyton rubrum DMST 30263 - - - - - - ketoconazole 1.56
T. mentagrophytes DMST 19735 100 - - - 50 200 ketoconazole 0.31
Microsporum canis DMST 29297 - - 200 - 200 - ketoconazole 6.25
M. gypseum DMST 21146 100 - - - - - ketoconazole 1.25

- > 200 ug/mL; L. gasseri Waz L. crispatus > 400 ug/mL
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NAMINAFELA NN AR A IANNLAY
Nalueras HaCaT WUNE 98t yuaaain
daly LLazLﬁawaqﬂﬁm IC5, #1NN21 100 ug/
mL §IUFTFIAEYNUDRNNNER Je IC,, 91.25

ug/mL mnasauanNTuiusis lsnsaaesans

ANALDYNUAANEI L HONAEN LASNAADD
NEALNAWNUINA lethal concentration 50%
(LCyy) 221.54, 985.67 Wawe 11.64 ug/mL NN&L

(Table 2 and Figure 2)

Table 2 Toxicity studies of the ethanolic extracts obtained from the leaves, ripe fruits, and seeds of

G. xanthochymus.

Cytotoxicity in HaCaT
ICs, (ug/mL)

Test samples

Brine Shrimp Toxicity
LCso (ug/mL)

Leaf extract > 100 221.54

Ripe fruit extract > 100 985.67

Seed extract 91.25 43.54

Doxorubicin 0.63 11.64
60- 100+

-0 Leaf extract

& Ripe fruit extract
40+

-+ Seed extract

% Inhibition

100

10
Log concentration (ng/mL)

% Lethality

o Leaf extract

£ Ripe fruit extract

804
e

60- Seed extract
404

20+

T
10 100
Log concentration (ug/mL)

1
1,000

Figure 2 Graph representing %inhibition of HaCaT cell growth versus logarithm of the concentration (left)

and %lethality of brine shrimp versus logarithm of the concentration (right) of the ethanolic extracts

obtained from the leaves, ripe fruits, and seeds of G. xanthochymus

ansena
MAeSELNYEEUgAT NI AN TR AN LAY
nansrlusuly Wenagn uazsde uaadld
Fwhasaiasananilnvseugadnnaasia

VL va & Lo A o
9l GNE]VI‘EGH%LLU@W!Li&lﬁnadmiﬂﬂﬁNa&lz@w

NANFDANNDINLTIENUNITEANEDI Murmu P
warame ﬁv‘hmwmﬁaqu%mmmiaﬁ@mam
aevanafiafindneshvharaeduriadaineg 9
VL(?’fLm' Petroleum ether, Acetone, n-Hexane

wagih §ialTe Salmonella typhimurium MTCC
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1252, Shigella flexnerii MTCC 1457, Vibrio
cholera MTCC 3906, S. pyrogens MTCC 1926,
S. mutans MTCC 2513 wa¥ C. parapsilosis
MTCC2513 laefi5 dish diffusion method W&®4
HamMInega LI lFasaiaanNEaEw 1,000
ug/mL 158115 10 uL 15703 clear zone 21416
0.7-1.5 cm WAZENAULLATILSY gentamicin
13719 clear zone ¥11@ 2.6-2.8 cm WNANTENEN
299 Murmu P uasamsd vufudaganside
LE9IN mmam%ﬁaﬁua%umﬂ%’mam@z‘wma
TS NINEIMTT I RE e MU R T
2p98uLHe "
mi‘maa‘um%mmaﬁaﬁ@d’;ﬂummmma
Wudwﬁqw%ggl,uﬂﬁéhul,%aiﬂﬂLm_mﬁL’%f&l s
Tungasnanslaia EJSjiWEJGW%Zm%SL%ﬁﬁ(;ﬁ%L%B
TulauuafiBusannan wasaIario lNsaLnaig
fiovseunued Sauasduanguinasanla e
Ignerie Tusuzasshssiioiio WAGNULAZLNA
ManTndnuiuediSeldna ey ediSen
DLLIWHINT 1éun s aureus, S. epidermidis, S.
haemolyticus, C. acnes wia?li5e lugasihn
S. mutans, L. acidophillus, P. gingivalis 8%
wuAiBenalsnuSutasnaan 6N P. bivia,
N. gonorrhoeae, A. vaginae ﬁ?’mﬁdﬁnw‘ééﬁuiﬁ
naseasanla e [dunsadie wet laifinvia luns
suiealasuunfiBafiemuddugogeiivims
naFay OVEIwLLAT S aianduaL uufiamis
ﬁnaqmiaﬁmﬁama’gjﬂLLawaﬁmammmma
ﬁmm%’;ail’ug’amim%zymam%aLm@ﬂﬁa LaTan
msGadeLsnNaTlaTiRAs | mammesey
fRadudoyasiuayuassngmeomyazang

SmTUSTELALAE LT RTEY  uMTUANE

Furureedue™ wanani NamInasaL
waaslfifuinasiaifonagnuasindnaas
Nraznaednnaa lunsdnuueiizanalsa
USNUTIANDA W P, bivia ey A. vaginae oR
ynlAnTesnaansniEUMNITaLUATISE (Bacte-
rial Vaginosis)[zol bLlae N. gonorrhoeae LuaEe
ﬁlﬂuﬁwmmaﬂiwuaﬂu dafiulsndasans
N7V LA AONIZIBINTIUSNLEL (pel-

[21] &

vic inflammatory disease) aﬁﬁﬂuﬂ’amlfﬁm‘ﬁu

Y q € o '
Y9 3EN®7 MICs TILanmDenuLuaizana

[

2 £ 1 Ag

lsauStasaanadinaiidnedulaidonodu

A A . ) - {
LWUANISE L. gasseri ey L. crispatus aiulaa
lactobacilli éafiny ludasnaaadilgunmed
wavimthAtlasiunmsinTeesgene lsaadadu

PUsnutasnaan ™

NINAFBUAIINLT UABYRIFITHN A
NePzaSeinrad HaCaT Wio Wssasandu e
FENINETNATOULBLTAS (exposure period)
W 48 Fala WUNENTENAEMUaaNEIL L
uasHaHNAGNHA ICs ANNNANNDNTUGIFR
nMInesaL (100 ug/mL) laefianudiadues
ARINLIUTEN HaCaT ARt i Sanauiiey
WS IWIUTAR LUNENAILIAN (%inhibition < 0)
(Figure 2) 8MWaESETADMUEINNLNAR HAn
ICy, 91.25 ug/mL Maaneanuiuisearas
I@ F_ISL% long exposure period (exposed for 24 hr

° 3 tdl o o £
or more) axvh I ldaNIVesaLigndRsdmSy
fanugasaNNduREIrEaamMIuUITas

[23-24] &% Ela 1 L
AItiuNaN e daUaNNTuN I TENR
EMUBANNEIL I UALHDNAGNYDINLALNAII
LA Winasafiesnsriafia NN udu

100 ug/mL lsiflnasiomsutisshrassad aehals
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fona WanmsnaaaUaNTuREeaEas WTeeu
WARANAADY (in vitro cytotoxicity test) WNe
a&haLam”LsJLﬁmwaﬁ%izuﬁﬁzﬁummL‘fmﬁw
sasennesew lfethsgndiodudeny in vivo
acute toxicity Lpsnndefifadedufifsdag
8 1T WAYDINTTRAUFNFAS taza N TRy
Fumnesioneny®
manesauaNsuiseia lsnza Tuds
neseufihe v lda wasilen ¥ s Senw
aananlumsle smdslienammesay
LCy FEOnARDITLMNAM AL LDy, 289 oral
acute toxicity wylad (Fayamamesouas
FRNY 20 T9@, 1 = 0.85, p < 0.05)* M1TLTzAL
sesuenuduiusio lsnsinrasssatiafgainen
LCs SeBennumenaATusinasinmaRansond
NANVIANE W SN ST nazad Mayer
Larane® fviueliensataften L.y, < 1,000
ug/mL i Uag LCy, > 1,000 pg/mL laififi
DT LUMT RN TN NA2D Deciga-Campos bae
AU Frmue ensafiafisien LC, < 500 ug/mL
{1 (toxic) LCs = 500-1,000 pg/mL ANae 1
981 (weak toxicity) LCs > 1,000 pg/mL 15ig
A (non-toxic) LATLNI MTRAITNNAT
Moshi Lazans fvine Fanasiemaien LCy, <
1.0 ug/mL JiNeN (highly toxic) LCs, 1.0-10.0
ug/mL Hi (toxic) LCqy 10.0-30.0 pg/mL dNs
11na9 (moderately toxic) LCy, > 30-100 ug/
mL {Rdniias (mildly toxic) kag LCy, > 100
ug/mL 35 (non-toxic) MMINAFBLANN
duiiseo lsnvarasssaninnsasaisd DMSO

Wushvhazanemasansanedvsunegauiiosann

Isnzaansnsanusin DMSO 1égetia 1% uazld
doxorubicin #afue Nial hiTadmsUS NS
1 positive control NAMITNAFDUANNLI AL
siolzavesssafaemMueanduly diows
N LAZINAATDINLALNEAI He LCq, < 1,000 ug/
mL I@aaﬁﬁﬁmﬁama@i LCy, 985.67 ug/mL
Fo1511 weak toxicity NN AMIAANTIAINE
984 Deciga-Campos hagatue?” 1edaidn non-
toxic SN ANITNANTNNATEI Moshi bag
AL FIUTTETI MRS EATDINTATIAIIE
LCs < 500 ug/mL Falus toxic ensinausi lums
NATMNAVRY Deciga-Campos Laratue” uel
SloRansanmam N9 Moshi Warans
saafio luiadu non-toxic LacaTENANEMTA
s mildly toxic luanie?t doxorubicin Sauf
moderately toxic

MaafanNE LY Lﬂiawaqﬂ WATLNAA
TaaNzazvaasfinns lumadudegatn lddee
9 LUATEuunTNLIN wwetiSuuneay lale-
ey uavn laeanzathofeasainaniiie
mazjﬂLL@SLN%@LL&@@Q%%%%LLB@%L’%aﬁméfaa%i
LSRRI LR sanadasiiums @selemiln
PIMTUAER U N RS TALAEaL R LG
A Frimsznznandmssnlsa R Wasnen

et

& £
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E2 a A 1 dl 1 U 1 =1 Qg
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$nae lactobacilli nuludasnaan Ms@Enen
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