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UTILIZATION OF BIOACTIVE COMPOUNDS FROM LIME BERRY
(TRIPHASIA TRIFOLIA)

Suchanan Muenjainuk Chaiwat Wamwarrarat and Puttaporn Songsri

ABSTRACT

This study aims to investigate and analyze the bioactive compounds and
assess the potential of utilizing these compounds from Thai lime, a fruit renowned for
its high nutritional value and rich in bioactive compounds with diverse health-
promoting properties. Thai lime is a significant source of antioxidants, such as
flavonoids and phenolic compounds, which exhibit anti-inflammatory, antimicrobial,
and immune-regulating effects. Moreover, it has been shown that Thai lime can help
mitigate the risk of chronic diseases, including cardiovascular diseases, diabetes, and
certain cancers, by inhibiting the formation of free radicals and controlling
inflammation at the cellular level. The Folin-Ciocalteu method confirmed the
presence of phenolic compounds in Thai lime, while the DPPH assay validated its
antioxidant activity. Additionally, flavonoids were identified, although Thai lime was
found to have minimal or no inhibitory effect on tyrosinase activity. These findings not
only contribute to a deeper understanding of the biological properties of Thai lime but
also encourage the sustainable use of natural resources in the development of health-
related products. Furthermore, they open avenues for future research into utilizing

Thai lime as a key ingredient in the creation of new, highly effective health products.

Keywords: bioactive compounds, lime berry, antioxidant properties, phenolic
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ugw1wna (Triphasia trifolia) ﬁ%amﬁﬁydw Lime berry Lﬂulﬂﬂﬂumﬁ Rutaceae
(Santos et al., 2008) ﬁﬁmiﬁwﬁﬁmﬂgmﬁaﬂwa faumdalueodens Susonidels uzu
wreonaenmaend waidudunan auinin SsauIereumu deuthunfuussniuna i
Junafuuazuagn %amaqﬂﬁumﬁaé’hﬂuﬁﬂfﬂ (Sittularak et al, 1998) uenaniidsilen
WnupemnsrsetuuUsgy wu tluaes vindusey vindunaliinow wiedudiunaslu
W@303fu (Kim and Uyama, 2005) saufiafinnsldusslevdnanzunmelusniswnmdunulne
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nMsAszigns INuoyLadaseei3s 2,2-diphenyl-1-picrylhydrazyl (DPPH) lnednudas
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lalasdns avanemefvinazaty 95% Ethanol Usuas 1.5 1addns iy 1 Tuans Potassium
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N15VARRWIIMUAAITINNT 3 FlLazTnTizidayalaenisldnisnaaey ANOVA Joayauand

Juanede + drudoauuninggiusd) Anadegnueninenisldnisnaaeunalesis uay
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NINFUIANULANANDE19T TN
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Wil p < 0.05

NANISANE

Nan1SNAARUUSUIUE1TUTENaUN LD ANUDIANTANAIINNANE UINARAIYTD Folin-
ciocalteu wudw%mm?\luaﬁﬂﬁgwmLﬁsruh"uﬂi’]Wmsmmg’mmammLmaéﬂ AIANAIN
NANTUIINATIZ9S 1:10 wavasatnaInnansumeafiiesns 1:100 Sansuszneuiiuedn
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0.058 + 0.016 mg GAE/gDW

y = 0.0021x + 0.0023
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A15197 1 Nan15vUSUNIUE1SUSENBUNUANTBIANTANANANS U LNA

Vunasiluedniiavan Vunasfluednnevamaie
29819 1 2 3 (mg GAE/g DW) % SD
1:10 0.064 0.072 0.038 0.058 £0.016
1:100 0.020 0.011 0.020 0.017 £ 0.005

HAN1SNAABUYNTNITAIUB UL AddTEvRaTan Arauz U unalagly % DPPH
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WATLIBR19 1:100 Squdn1sdnueyyadaseaedn 30.58% way 3.23% auaiiu wandliiiy

) IS (3
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BHT fimnaudadiu 0,20,40,60,80,100 waz120 lulasnsuseiiadans

%Radical scavenging qwémsﬁﬂua%a%aizmﬁﬂ
PLERE 1 2 3 *SD
1: 10 26.07 29.23 30.58 28.63 £ 2.07
1:100 0.76 0.98 3.23 1.66+1.23
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0.232 mg QE/eDW wazdiUSunamanlrveesavuaade 0.223 + 0.009 mg QE/eDW

Quercetin standard
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Usinamlanlausednaviun Vunamlanlausedvaviuniade
79819 1 2 3 (mg QE/gDW) * SD
1:10 0.224 0.212 0.232 0.223 £ 0.009
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Blank 0 0

Control 0.545 0
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95% Ethanol

7% Sodium Carbonate (Na,CO)
10% Folin-Ciocalteu

Gillic acid

Butylated hydroxytoluene (BHT)
2,2-Dipheny!l-1-picrylhydrazyl (DPPH)
Quercetin

10% Aluminium chloride

Potassium acetate

. Tyrosinase
. L-3,4-dihydroxyphenylalanine (L-DOPA)
. 0.IM Phosphate buffer pH 6.8

. Ascorbic acid

N1



ATEUINT N1 NIATEUAITUINTFIU Gallic acid AMTUTUF

ANy (me/L) Gallic acid (100mg/L) dndy
0 0 ml 10 ml

20 2 ml 8 ml

40 4 ml 6 ml

60 6 ml 4 ml

80 8 ml 2 ml

100 10 ml 0 ml

ANSI9NUINT N2 ﬂﬁiL@%ﬁNﬁﬁﬂﬂ@iﬁ’m butylated hydroxytoluene (BHT)

AULTNTUA)
AMUTNTY (ug/L) BHT (100 pg/L) Ethanol

0 0 ml 10 ml
20 2 ml 8 ml
40 4 ml 6 ml
60 6 ml 4 ml
80 8 ml 2 ml
100 10 ml 0 ml

AIWUINT N3 NITHTEUAITUINTFIU Quercetin AULTUTUA

AMULUTY (ug/L) (200 pg/mL) Ethanol
0 0 ml 10 ml
40 2ml 8 ml
80 4 ml 6 ml
120 6 ml 4 ml

200 10 ml 0 ml
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&35 Folin-Ciocalteu Colorimetric Method

1.

A

Yansafanauz A azatefieenIueaii snnsiioaneene Usuns 1
ml Talunasannass

WX 10% Folin-Ciocalteu Uu1ns 1 ml

WNa15azans 7% Sodium carbonate Usuns 4 ml

1PN Gallic acid Usues 1 ml

Buthnay 10 ml wemauanslidnfudieinies Vortex Mixer
nniuseisliluifinfigamnirendune 20 uni wensuudahluTadrganiy
WasfinNe1IAAY 760 nm $a84A3 84 spectrophotometer Tnavinn1svadeu

f19Y1988198% 3 A9

Wnsnagaugnsiueyyadase

1ne35 DPPH scavenging assay

1.

thansatanauz AT azatefieen1ueaii snsnsiieanene Usuns 1
ml lalunasannass

AU IUDAFIBEIAE 3 ml

\A112,2-Diphenyl-1-picrylhydrazyl (DPPH) A2udutu 1 mmol/L Tuteniuea
U33915 0.5 ml wemanansiidniudienios Vortex Mixer
nduisiisliluiidiefigamgifeaduinm 20 un wensuudahlTadganiu
WaIfiANE1IAAY 517 nm #a84A3 0 spectrophotometerI@EJ‘VTWM%‘VIM@“U
fhethsogeay 3 ns

grainnanUasidudvenisiueyyadase

De

gl %Radical scavenging AUIUAY

% Radical scavenging = [(Acontrol = Asarmple) / Acontrot ] X 100

Acontrol 18 AMNIAANGTULEIVE DPPH

Asarmple F1B AINTAANAULANUBIANTHIDENS
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WAAszUsunaailaueen

1. ﬁwawsaﬁ’mmamunmcziﬁazmaé’:}sjLamuaaﬁé’mfmflilﬁamwmG] U3u1ms 500
ul Talunananaans

LPLLENIUAAIDE19989aY 1.5 ml

L#3 Potassium acetate 100 pl

L@3 Aluminium choride 100 pl

WUEINAU 3 Ml WgNANES NN UAELATEY Vortex Mixer

A e

ntunsndliioamgivendunal 20 uiil weasuudniluineganduuasd
AIUENIAAY 415 nm ABLATEY spectrophotometer LAEVINNISNAFDUAIDE

28198% 3 A9

Fzinstudweulusilvlsfius
YransafausuImaii3oasandvhazans 95% Ethanol finnnadudy 1:10 uas
1:100 wwaenag 100 lulasans

wnasazaneouleallvlstiua 12 efinsia 100 pl Usuins 500 pl
Pniasinasaanauiduiie fu Usines 100 ut

AaELANaITazanY 0.1M Phosphate buffer pH 6.8 USu1615 4 ml g Waua st
fusenrdes Vortex Mixer saidliigamgdiveaduian 20 uni
ntuinaisazane L-3,4-dihydroxyphenylalanine (L-DOPA) U311%15 200 ul 39
ﬁwmifﬂmﬂﬁmmﬁ 475 nm Imﬁﬁmiif@ifmmmsgmﬂﬁul,t,aaﬁ 0, 8, 14, kaz21 Ul
gn3AwInd Tyrosinase inhibition activity

nsveaeugvistutouleilvlsdiua

A NSV UlTULNISBUE (%) = [(Acontrol - Asccorbic)] 7 Acontrol X 100

W19 Aconrol A8 AMMTUABULUAIAIAANTLLEAIVDIYAAIUANTLIAT O LAy
21w

=~ a | a ! a Y] a a

W0 Assconic AR AMITIURBULUAIANAANG LAY BIANTAN ANANLLTBLNA 7

1387 0 WAy 21 Wil



N6

y =0.0021x + 0.0023
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Quercetin standard

1.4

1.2 y =0.0065x-0.0147
R?=0.9986
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. anudnduans Quercetin (ug/ml)

AWKUINT V3 NIINUINTFIUAUTNTY Quercertin AAIYANTULAINAINENIATY 415 U

Twns Iesizailsununaliusen
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AWHUING A1 NSRS BURAaNTUINANLILEY -20 serwal@ea (A), wulidudwang (8),
nsasuzuImAsen (O), thuzwnimaldluniniveneesinluidigeuauiou (D), Hauzu

WAL (E)
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NS2IULANINTY

A1580NINKANZUIANA

o a P a Y oA
AMNHUINNA A4 WNANISNAFDUUTNIUEITUTZNDUNUDANUBIENTENANIDE 1IN LADAINNAIY

WUTUNONSIEIU 1:10 wag 1:100
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MWHUINT A6 HANTNARDUGVENSAUBLYATATE DPPH Y09a5aiind8e199laeans 1:10

(aendi 13, 15, 17) uazansannfegsiilieans 1:100 (asail 14, 16, 18)
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ANKUINT A8 Nan1TNAdauUSUUNaIUBYAYRIANSANAAI88197LID919 1:10

(aendi 12, 14, 16) uazansannfeg1siiieans 1:100 (vasail 13, 15, 17)

el

AMMEUINA A9 WaN1SNAaaUNITTUdIvaeUlellnlsTiuaansannmie81991t39919 1:10

(vaoafl 10, 11, 12) uazansanafetgafiiieans 1:100 (vaeail 13, 14, 15)



