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Antioxidant and Antimutagenic Activities of Piper sarmentosum Roxb.Leaf Extracts

Phatcharin Boonla", Methin Phadungkit’, Udomsak Mahaweerawat® and Thidarat Somdee*

Abstract

Introduction: Piper sarmentosum Roxb. is an edible plant in the Piperaceae family used in
many South East Asian countries. Their leaves are used in Thai traditional medicinal for improving
element balance in human body. Objectives: The current study aimed to test antioxidant and
antimutagenic activities of the P. sarmentosum extracts. Methods: The dry leaves of this plant were
extracted by the maceration method using petroleum ether, hexane, dichloromethane, ethyl acetate
and methanol as solvents. The antioxidant activity was performed using the DPPH (2,2-diphenyl-
1-picrylhydrazyl) and the FRAP (ferric reducing antioxidant power) assays. The mutagenic and
antimutagenic actions were tested using the Ames test in Samonella typhimurium TA98 and TA100
strains. Results : The hexane extract possessed the highest antioxidant activities in the DPPH assay
with EC50 value of 29.63+0.56 pug/mL and methanol extracts possessed the highest antioxidant
activities in the FRAP assay with the Fe (ll) equivalent of 0.56+0.12 ymol/mg. In the Ames test, the
leaf extract exhibited no mutagenic activity, while the dichloromethane extract exhibited the strongest
antimutagenic activity both in TA98 and TA100 strains. Conclusion:From this in vitro study, It can be
concluded that the P. sarmentosum extracts have excellent potential for further study as dietary

supplements.
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imurium 2 sERutHe TA98 uaz TA100 7if
U331 0.5, 1, 2 UA 4 mg/plate WU WANTT
maaaﬁnmqw‘ﬁfﬁmmiﬁanmyﬁuﬁfmaamsaﬁﬂ
luzzwguisduauanududuluynasaialy
TeWgmeihazaeTiiacie g lapsnuwus TA98
waz TA 100 msaﬁ'@ﬁlﬁqniﬁfﬁmmiﬁaﬂmﬁﬁuf
ﬁa‘ﬁq@ Iéfuri a138f@ dichloromethane (A13797

3)

lé o g a A
nopyrene TUY]'Iﬂ']i‘Y]@]@EIGSL%L‘ﬁaLL‘Uﬂ‘VILiEI S. typh-

mi’mﬁ 3 97W% Revertant colonies IuﬂWiﬂ@aaummmmmlumiﬁ’mmsﬁaﬂmuﬁufﬁ’;zﬁ'ﬁ
Ames test 283a3ENAlITzNRNIENaMILGIhazaoTiade 9lasdgridiunstenais
o & A . & o o . . o &
WHIVBIRIININIZINAD 1-aminopyrene lugauuafise S. typhimurium 8NgWHDT TA98
L8z TA100 (n=5)
Fraction Amount TA 98 TA100
(mg/plate) Revertant % Revertant %
colony * modification** colony modification
0.5 111.67+£71.76 82.06 825.00+450.72 49.37
1 58.00+5.72 91.18 998.00+58.89 36.90
Petroleum ether
2 49.33+7.59 92.66 687.33+47.62 59.29
4 36.674.49 94.81 519.50+47.79 71.39
0.5 75.33+£21.85 88.23 1221.00+165.85 2.83
1 83.33+£7.13 86.93 1058.67+31.93 32.53
Hexane
2 49.00+1.41 92.71 994.67+123.11 37.14
4 71.50+4.11 88.89 895.00+100.2 44.33
0.5 45.33+15.69 93.33 694.00+150.74 58.81
1 64.00+9.75 90.16 522.00+141.83 71.21
Dichloromethane
2 34.00+6.38 95.26 388.00+126.86 80.86
4 31.50+15.29 95.69 189.00+26.98 95.21
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< o s o £ . o o
ONTATUDDNDLAT I LLth“ﬂ'ﬁW]uﬂ’]iﬂaﬂﬂ’]ﬂw%ﬁj‘ﬂadﬁ’]iﬁﬂﬂlu“ﬂ:WQ

Wrtund yynan uazame

Fraction Amount TA 98 TA100
(mg/plate) Revertant % Revertant %
colony * modification** colony modification
0.5 61.00£27.31 90.67 1150.33+£358.71 25.92
1 43.00+24.06 93.73 1158.67+87.23 25.32
Ethyl acetate
2 35.33+20.49 95.03 953.33162.51 40.12
4 20.33+18.15 97.59 572.67+281.05 67.56
0.5 335.57+74.05 43.97 704.67+222.82 58.05
1 409.00£102.16 31.49 731.33+£267.56 56.12
Methanol
2 200.67+£10.14 66.92 360.00+53.74 82.89
4 579.50+£281.19 25.08 242.00+118.46 91.39
Positive**** - 609.00£135.00 - 1305.40+£81.00 -

* duadsuazduoauuinasgiu (SD) vasiwulalafinneiuivesuvafiSuauasuseaninns

NANaY (n=5)

* @UMRYVDI %modificationaNNIINARDI (n=5)

= Frnulalafinaneiuivesunefiodenmtsudafiiannasdenaeiuiinasziu 1- ami-

nopyrene

anUsanauazajluan1iivg
mswmaqu'ﬁfﬂﬁﬁmaan%m%’umm
snsafialuzenglasis DPPH wui ssiian v
qw'ﬁfﬁﬁlq@ﬁa SN3EAATI hexane T098INNEETH
dichloromethane G4gaanfasfiuudsovas
Sumazian wazae (2010) ‘ﬁWU”h RIIENA b
TEWY FANNMNNINKeanTIatud1875 DPPH
flazey EC_ Uszanm 54.21 pg/mb uazainms
finw1vey Atiax uazamz (2011) WUIIRIIRNA
hexane vadluszwg a3 P-sitosterol H9an3eis
nén Sgntdusendiaduia Wonaseudeds
DPPH @Na389114284 Rao Lazamke (2013)
mswmaqu'ﬁfﬂﬁﬁmaan%m%’umm
snsafialurenglagi FRAP wud ssiian v
qwﬁaﬁqﬂﬁa 3aTATI methanol T8989NNAETH

ethyl acetate TIFDAARBINLINUITLVBY Hafizah
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wazAmMe (2010) Adnsasanalutzngauis

€ a

FRAP Wuinl#gnda (18.90 pmol Fe (11)/g iwiin
gaaia) lasnuwisedeniuitlamSanmanise
ﬂauﬂuaﬂﬁn%aﬁﬂ%mmgd (90.86 mg gallic
acidlg fnniinansaiia) uaasliifiuinesdisznay
mamﬁ‘ﬁﬁﬁﬁzymadmsaﬁ'ﬂlumwg"?iﬁﬂmﬁ@qw%f
lunsdueendiatudeansdsznay Auadn
wonanil T5e91umsH5e Anuinly
m:wgﬁqw%ﬁma%aﬁmﬂﬁﬁ oA msfinwaas
Ugusman et al. (2012) ﬁwuiwmsmjwlmhuaﬂﬁ
nnluzzng fansunilasaadlunaaanasasan
mytninldiAanazoxidative stress lduanannil
FawuiluzewaivSanmansnailinesd 91.02
mg QE/g uazUIanmansilwadn 48.57 mgGAE/g
WAZNNMNIANBIVEI Chanwitheesuk et al. (2005)
ldmvsnmssdueandiadululurengnuing
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ascorbic acid, vitamin E, total carotenes, total
xanthophylls, tannin, total phenolics WinAUSa s
16.6, 0.01, 3.82, 5.81, 17.7 LLaz 123 mg AURAY
N3FN®UEY Subbramaniam et al. (2003) &3
§N@a methanol madlwzwg fN1INTNIABUNA
FR3TUUL superoxide baTpHAz 88 NITANENVDI
Azlina et al. (2011) WU rI,‘1_|°1iz‘wg}ﬁr|"/1’1‘5%1:1,|,rm
Uﬂﬂawa@lwkmmaoﬁ’i‘fnﬁﬂﬁlﬂﬂma: oxida-
ive stress MINAFBLANT dunInananuiug
1835 Ames test Llunmsinga S. typhimurium
TA98 (#729§aUNINABRUTULL frame-shiftsub-
stitution) &z TA100 (AT93REUMINANRUTULIL
base-pair substitution)

FazRnsanannsiasuddudiaas
fndlalngluan UaLSuLaﬁ'q@ﬂ'as (point mutation)
vulaslyloulaguaannisanswuingniain
miriammﬁﬁuﬁja:Lﬁwﬂ'swmu'ﬁnmnﬁmﬁaﬁ
anuduTun eyl Ta HENIANALUTENG
ﬁﬁqw%ﬁmmﬁanmsﬁuﬁ:ﬁaﬁq@ﬁa FIENATI
dichloromethane lﬁ@hmiﬁmmsﬁaﬂmﬁﬁuﬁfﬁ
ﬁﬁq@ ROAARINUNIAN®IVY Nuntatovattana
and Tongyonk (2010) ‘ﬁlW‘Ll’i’] mmﬁ@h’ﬁm@ﬁ’m
o= lau iU 0.8 — 3.2 mg/plate lskenmsdn
mir‘iaﬂamﬁ’uﬁ:@an'jﬁ’aﬁa: 80 inhibition ¥13 TA
98 Uz TA 100 LazuananHInuin lum:wgﬁm
ﬂi:naummséﬂﬁagﬂﬁoﬂoﬁqwﬁluﬂwsﬁﬂunﬂi
dananpwugean ldun mifinsvas Somdee et
al. (2010) WU &138N@ hexane U8y WNIRILUR
ﬁ’u%‘Iﬂiwgldm:ammﬂw:wg lsifinanal#iiae
UREIERHN LLa:ﬁm’l"ﬁfﬂ’liﬁW%ﬂ’ﬁﬁaﬂmElﬁuhf
fis=6iu IC, Winfiu 4.38 unz 6.82 mgiplate u TA
98 LAz TA 100 ANEAL WaZNIIANEIVEY Tang-
kanakul et al. (2011) WU §17&NA methanol Va4
wnavasluzzwg Janumunndunisianas
Wug #%avaz 70 lum BWUS TA 98 Zefloniigns
1mz€fuﬁgu
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nmsannluaeit Wumstuiulain
11_|°n:wgﬁqn’ﬂumsﬁmaan%m%’mm:ﬁnﬂ’ﬂu
msﬁmmiﬁanmﬁﬁuﬂﬁ waztduuwinislunns
ﬁa:ﬁwmmiaﬁ'@iummLﬂuwfﬁmﬁmsﬁﬁ’m 8
ti”Jaaﬁukw%ammiﬁﬂﬂﬂaﬁlﬁﬂmnaﬁa%a
SxvzniasnInonauWug

naansIsnlszne

21070 UAMNWITEINTUATATIAd @
ANEN AUSIAFTARAS VRN URIRITANY
1 2555 Uaz 28VUAM IA.ATUM H9Faadn b
ﬁawmsw:ﬁ S. typhimurium SNBWUE TA 98 Uaz
TA 100
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