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Microwave-assisted extraction of bioactive compounds from
Piper betle Linn leaves

d * a
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Kedsukon Maneewan!” and Nittaya Khonsarn!

unAnga: Wy (Piper betle Linn) Lﬂumuiwa?ﬁwuﬁqiﬂiuﬂi:mﬂ"l:wﬂLL@:ﬁmi@@nqw%rmﬁqmwﬁz‘hﬁty'wma
gila arsaiangedidnaniwlunsililflugpamnssuemsuazieiednens mﬂ%ﬁﬂummﬁmﬁmgﬂm
fhiAanszvdauazilaenftusilsz@vsn maasasatnilédon miﬁnmﬁﬁf‘i’mqﬂizmﬁlﬁ@Lﬂ'uﬂizamﬁmwmi
mﬁmi‘uwgﬁwﬁﬂmﬂ%ﬂﬁﬁluimmw (microwave - assisted extraction, MAE) anagiiidlunsarinfalungui
20 n. lumgan 20 uaz 30 n.luthlmeAannTeseu 100 wa. anazlalananilde Aasln 500 waz 300 Safidu
32821981 30 WA 50 INTiANSAL nansAnE LA annaziivmnzanlunisaiaie lungan 20 n. gl
500 nsfifhunan 30 3wl TaelfanseangranisanngegaannisingrissnueyyadasedaeAs DPPH radical
scavenging assay (419.72 + 8.55 umol TEAC/mI crude extract) FRAP assay (265.53 + 10.46 umol FeSOA/mI
crude extract) nnatfudanisinenuaesenlaflnlsdiug (77.65 + 2.84 %) ansaranlddanudniiFuogng
ﬂizﬂ@uﬂuﬂaﬂﬁwmqqzﬁm (1565.53 + 87.70 pmol GEA /ml crude extract) Tnsuansineiuan1nzauagnaiiie
ﬁwﬁm@lq (P < 0.01) LN AN AR Hidiudn nsanaayulnslagldmaiin MAE AihARRTsrAnanan 14
funeuuazarlumsaiatas

Ad1ATY: Wg, DPPH, FRAP, Total phenolic compound, tyrosinase inhibition

ABSTRACT: Piper betle Linn is commonly found in Thailand and contains many important bioactive compounds.
Betel herb extracts can potentially be used in food industry and cosmetics. Water extraction in herbal plants extraction
is an economical and safe method, but the efficiency of the extract is still low. This study aimed to improve the
efficiency of extraction of betle leaf by using water as a solvent and microwave - assisted extraction (MAE). The
extraction conditions were investigated as follows : the betle leaves samples ( 20 g dry weight, 20 and 30 g fresh
weight) extracted with 100 ml deionized water, and the MAE conditions (microwave power 500 and 300 W for 30
and 50 seconds, respectively). The study indicated that the optimum condition for extraction was using 20 g fresh
betel leaves, 500 W microwave power, and 30 seconds extraction time. The optimum condition showed, the highest
biological activities measured by different methods including DPPH radical scavenging assay (419.72 + 8.55 ymol
TEAC/ml crude extract), FRAP assay (265.53 + 10.46 ymol FeSO, / ml crude extract ), and inhibition of tyrosinase
activity (77.65 + 2.84%) . The extract obtained from the optimum extraction exhibited the highest total phenolic
content (1565.53 + 87.70 umol GEA/ml crude extract). Statistical analyses showed that the results from the optimum
conditions were significantly higher than the other conditions (P <0.01). The findings suggested that the extraction
of herbs using MAE technique is an effective, fewer steps and time-saving method.

Keywords: betle , DPPH , FRAP, Total phenolic compound, tyrosinase inhibition
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officinarum) Toelda@13a880 lauA lWNsIuea 1wns
ARLTLANLAZLENITY WU @nsanananmlae lwn
s1uaaliiAn DPPH 44¥14m (80.0%) wantlsfiniu
wEdnsldasaiARINaNIAzAINNINENAENTRRN
< = P2 lo Y o o ° 9
qman T AR usfaidadninlunieinlll4
A8 FRNTUAR NIRRT A Raen AdLANT
= o Y o = aalal o
wanldunduansannaaidulsnisevedn aznan
LATUARAABNINNGT WATINLIILNIUATANEIN
gsNanmsaeUnNs@nEnnAINIINTIEaN9aR R
a1 Tt Rowa and Hob (2009) wusnansarinluwg
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aria Asiulunsainayulnadaaiinlildansaniai
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- < Ay e & .
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i Tpeisn e unanIsANENLAN nATiA MAE i
mmmncvmWﬂﬂﬂqmmqmmwwmw‘ﬂm@mq
uﬂimmmwmnmmﬁmmnmLLuummu anvia
faidanme fiuneunisaindng Arldanelung
afiasn 1dansatanazazazinanlunisafniias
(Tatke and Jaiswal, 2011; Koonchanok et al.,
2012; Liu et al., 2016)
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Wuan 2 44 an dudhsnualidunsdasldge
\PTENLARLBATLARZLNTINGDA 0.5 1.4, 1iuly
GGV EGY N

nsanAlungAemAllan MAE
aftasathdlungdaatinlmeannlesewieni
DI ‘L‘maLLﬂaﬁuﬂ?mmﬁq@ﬂ'mﬁ‘luwgm"aﬁq DI
5unms 100 wa. Aalunguiia 20 n. lungan 20
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3 wnanamaemaila MAE Tagutlsdunndalnues
Tulasianwindy 50 wag 30 AR (W) Wuszezinan
30 LAY 50 AW (s) ANNAAU Annsariagn 3 sau
ImﬁLwimifauuqmﬁﬂLﬂuvmmvi'ﬁummmﬁ%mgu
Tulasion AUt seadaefina19LngLas
N32ANNIAd Whatman No.1 @138naneny (crude
extracts) RAENLIALT -20 °C el luntsdnen
sal1l inn1snnae 3 91 IAelELALUNNIMARDILLIL
zg'mmymf (Completely Randomized Design :
CRD)

N1$ASIAFAUAITRANGNENINTINTNUDIANG
annueulung

AAgzigrauayyadss:ineds DPPH
radical scavenging assay (Mishra et al., 2012)

Unansadaveany 100 lulasansnandy
41382812 DPPH A udnd 0.5 un./ua. dsun
100 lulAsAnsaslu 96-well Microplates fains14li
fifln 1 grungiiviesunu 30w udadaAn1sgm
NAuLAST 515 wilwiuns tneldieiaq Microplate
reader (Metertech §14 M965 wazlisunsu M956
Mate) AMUIIAIANNAINITD MUNI TR TANY
ayyadaszeuiuANaINITn lunaiuan i
BUYYABATTULIAITHINTTIY Trolox Ainonadiudu
20, 40, 80, 160, 240, 360, 400, 480 pmol 3181811
naliliAn trolox equivalent antioxidant capacity
(TEAC)

% Inhibition = Mx 100
AO '
Tae A e A1 N1sAgnaAULAs TG DPPH
A A8 ANNIARNAULAITBIANIALANY

DPPH Wlefnansaaviosns NIMIZIY

'JLﬂ'a‘%qummu'aggaamu‘[mm%‘ ferric
ion reducing antioxidant power (FRAP) (Benzie
and Szeto, 1999)

Hulnansariaveulung 100 pl ldadlu Ep-
pendrof LALANANTALANE FRAP (2,4,6-Tris

WAKNERT 46 AUTUNLAL 1 : (2561).

(2-pyridyl)-5-trizine, TPTZ reagent) 100 pl waulef
i ailuizaidunan 30 wnil faAn1sganau
LLmﬁl 550 nm ﬁqmm?:m Microplate reader Iagld
FRAP reagent i Blank AMuaunAidndi
19981947ANLLITLANTNINIFIN FeSO,

Ansziasdsznauiuadnnanan (Total
phenolic compound) (Benzie and Szeto, 1999)

Hulnansadauenulung 20 pl ldaslu Ep-
pendorf LAX Folin-Cicalteu reagent 10% 100 i
waz Sodium bicarbonate 80 pl TnafilFunnssan
200 i tixluddlaliuaan 30 widt udatilusnn
mi@ﬂnﬁuumﬁ 750 nm FaeiLA3es Microplate
reader AuIMUMIUTNIMaNsUsznauuwadn
Fanan WreuWeuAUNINNIATIUNIALNAAR
s1e91UNaL i Gallic acid equivalent (GAE)

FiAszinissusanisvitauaasa sl
Inls@iua ( Tyrosinase inhibition assay) (Chan
et al., 2008)

Hulnansariaveulungasly 96-well Micro-
plates 10 pl LHxN L-DOPA 20 pl 1la Sodium phos-
phate buffer pH 6.8 150 pl waatAntawlad Tyrosi-
nase mﬁwﬁu%’u 1000 U/ml 11 phosphate buffer
pH 6.8 20 pl umm@mmu 37°C L'ﬂumm 30 W7
qmmmmmﬂ@uumwmmmqmu 490 nm fng
384 Microplate reader Tneil phosphate buffer
pH 6.8 11 Blank wazld Vitamin C tuans
HIMIFIU ANUIINIAT Tyrosinase inhibition AN

ANNNT
% inhibition = Control OD-Test OD X 100
Control OD
NATIZUUANAD A

Fayafildimndinsziannrnuudladson
(Analysis of Variance : ANOVA) WEeeuaN
LANFNIANLRREENEFE Least significant difference
(LSD) 14lsunsndnidagy Statistix version 8.0 (NH
Analytical Software, USA.)
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NANISANBILAZIANSO]

NATBINTANALUNGAILNATA MAE Fad1s
= =~

AANHNENITAINN

N7 mATA MAE 418130 WNUs2@nan1nwnng
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Il asulUasndsesunswan il
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annsAnenareanisldimaila MAE 7
mmq:u,mﬂﬁiﬁqﬁuslummﬁmsluwzgé’qmﬁw DI piggns
@@ﬂg%éﬂﬁﬁqnﬁw WL aquﬁ'mmmu%mlu
neafnRaldlumgan 20 n. Wedululasanigs
I 500 dmaifluiaan 30 3w Tnalvirngegalunig
nIadnnasLeyyadasyiieds DPPH radical
scavenging assay (419.72 + 8.55 umol TEAC/mI
crude extract) Was FRAP assay (265.53 + 10.46
umol FeSO, /ml crude extryact ) (Table 1) 1¥iua
PFunuanstsznauiueanvisunngeqn (1,565.53
+87.70 pmol GEA /ml crude extract) lagiuangng
ﬁumquﬁluﬂﬂwﬁﬁﬂzﬁﬂﬁméq (P < 0.01) wazli
Atefiduinisdudsniminanuaeseulsdlnlss
\UAZ9AR (77.65 + 2.84 %) (Table 2)

Table 1 Antioxidant activity of betle leaves extracts obtained with MAE.

Samples MAE conditions DPPH scarvenging FRAP assay
(Microwave power / Time)  (umol TEAC / ml crude extract) (umol FeSO / ml crude extract)

20 g DW 350 W,50s 378.61+17.02" 2443549724
500 W ,30s 268.05 + 25.95 ° 203.76 + 21.77°

20 g FW 350 W, 50s 300.83 +£25.87 ° 207.69 + 24.50 5°
500 W ,30s 419.72 855" 265.53 +10.46 *

30 g FwW 350 W ,50s 41750 + 6.67 " 183.57 +3.55°
500 W, 30s 41472 +8.22 " 120.63 + 11.68°

F-test * *

LSD 0.01 43.14 38.46

% CV 4.75 7.55

Values are means of three replicates. Different letters show significantly difference at p< 0.01.

zﬁm'm?l'mmmulummﬁmluwgﬁmﬁwﬁu
nsanpirayulnsaesta AanisAnenaes Liu
etal. (2016) fl4matia MAE arngslng Sopho-
ra japonica L. Lfllfrjﬁl?%'ﬁvmmiﬂﬂﬂqw%rw’]\i?ﬁ'm’lw
5 99ln WUdnanERmENzaNlunNNsaRPIe3aNs
usiazatiauansinaiy Aeldindslnagludas 250-
300 AR srEIZIIAN R IMENZANAD 70-80 BTl LAz
Fanidnnnsaiagn 2-3 sau axthlez@vanwandn
nsaRAIREasaLIAEY A0l Koonchanok et al,
(2012) U9 dnnsfimanzanaenisldmaie

MAE lunnsannludintjsan (lpomoea aquatic var.
aquatic) A ldensdiusaatinaradnsaiaingu
1:5 MRnd9lnaaglulnsan 850 Amsidwaan 60
a ~ = v e Ao o
Al wazlunsdnunilaliuanineniiaslngs
Wilsraznanlunissumanlulasinndes wazliy
R Tt S T P e TP e o AN e X AL T AN GTi B}
4 N - L
\Wasannnisiliimnnfeuguivlilenadeuasiangs
1B9ANTRANTNBLALANIZAN T RBNAN LN LATL
poNFaugiTauuiuly (Tatke and Y. Jaiswal,
2011)
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Table 2 Total phenolic compound and tyrosinase inhibition of betle leaves extracts obtained with MAE.

Samples MAE conditions Total Phenolic compound Tyrosinase
(Microwave power / Time) (umol GEA / ml crude extract) (%)

20 g DW 350 W, 50s 408.87 +£55.00 ° 2216+594°
500W,30s 142.87 £ 14.20 37.28+11.58 °

20 g FW 350 W, 50s 986.20 £ 60.80° 70.89 +3.25%
500 W, 30s 1,565.53 + 87.70 " 77.65+2.84"

30 g FW 350 W, 50s 1,228.20+73.70 ® 76.15+3.17 "%
500 W, 30s 925.53+9.50 ° 7728 +536"

F-test > o

LSD 0.01 144.50 15.33

% CV 6.61 10.20

Values are means of three replicates. Different letters show significantly difference at p< 0.01.
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