Research Journal Rajamangala University of Technology Thanyaburi, Vol 18, Issue 1, 2019 25
ISSN: 1686-8420 (Print), 2651-2289 (Online)

RMUTT secearcniouma

Science and Technology

Rajamangala University of Technology Thanyaburi

Q‘ ¥ a a 4 = a 3
qmsmua%aaasmmznmLm'\z‘wﬂ‘%mm‘maanuawlmhuaﬂmmmi

)y X o v ' Yy a o
anﬂmnaagulwﬂwawumuazmul,tazmmnuiuwwamumﬂmua
Anti- oxidant activity, phenolic and flavonoid constituents of Crude
extracts from Piper ribesioides and Zanthoxylum limonella traditional
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acetate, dichloromethane, and hexane) derived from stem of Piper

ribesioides together with stalk and seed of Zanthoxylum limonella
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traditional herbal medicine in Northern Thailand. Natural antioxidant
in medicinal plants were defined for provide antioxidant activity by
DPPH scavenging assay together with quantification of the phenolic
and flavonoid constituents using Folin Ciocalteau and Aluminium
chloride method, respectively. The polar methanol extract showed
greatest antioxidant effect, while ethyl acetate was the second order
reaction both in P. ribesioides and Z limonella. The ability of
methanol extract from stem of P. ribesioides exhibited strongest
antioxidant DPPH radical scavenging with ICs, values as 0.2 mg/ml,
which was correlated with maximum value of total phenolic acid
(68.83 + 0.38 mg equivalent of gallic acid per gram, mgGAE/g) and
flavonoid content (37.13+ 0.47 mg equivalent of quercetin per gram,
mgQE/g). Similarly, the highest anti-oxidant activity of Z. limonella
stalk and seed extract on methanol extract showed ICs, values as 0.26
and 0.37 mg/ml, respectively. Stalk showed higher phenolic content
(53.67 = 0.45 mgGAE/g) than seed (24.15 + 0.48 mgGAE/g) as well as
total flavonoid content of stalk (25.76 + 0.43 mgQE/g) and seed (10.25
+ 0.63 mgQE/g). A relationship between antioxidant activities and
increasing levels of total phenolic compounds -or flavonoids was
found to be active based on solvent polarities in the extraction of
these medicinal plants. Our findings revealed the preliminary scientific
evidence for develop traditional herbal medicine into a valuable

source for the future of human health care.
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bornyl p-coumarate, 3,7-Dimethyl- 3-hydroxy- 4-
(p-coumaroyloxy- 1,6-octa diene), palmitic acid,
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DCM way Hx tduiian 1 #Uav viinasada
wuusieLiiesemaila Soxhlet method antfuth
a1saneillalussimeiiiotendihazarseaniagld
\A3 DITTINBWITILUUARATLSY (Vacuum Rotary
Evaporator, BUCHI B-850) figaumqdl 60 °C 1hans
Fregraideuliuioaziiviiguvgd 4 °C lalu
Muugfuuani onsquantAdmiuiluldluns
neaswiold Mndulieseimdsinaesansaie
787U (the yields of the extracts) seUsnaimn
W98 100 ¢ 1N&NN1T USUIMIdnsann
WYV (g/100 ¢ VDIUUWAIUDINY) = (UU.VOIANT

PRITEMLAIVINALA18 x 100)/ UU.LAIVBINY (22)

n13ATI9F8 VIR UTENOUN INIATYeI T NaAN IR
(Total phenolic contents; TPC by Folin-Ciocalteu
reagent: FCR)
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Auasaraie Folin Ciocalteu’s reagent LANE124
videthi3uwes Molybdate lunsanwadstiazlénse
unadniduansazatsunmsgiuiidanadudud s
0-200 lulasnsu/fiaddns A5n15Ae WIsuasann
werunfiefisesnisvegeu Usuans 100 lulasans
NEUAUA1T8Ea18 Folin Ciocalteu reagent 213
WuTU 10% lasuSuins YSuam 500 lulasans
Mniuvsfgungiveaduna 1w wdufu
a15ara19lglA AT UBLUA AIULTNTY 7.5%
U3u1935 100 lulpsang LLﬁBﬂf’]U%ﬁ%éU%MWWi 300
lulasans wanliidfudieins suvgrans vud
samadvedluiiiodunar 2 $alus udrindnis
@ﬂﬂﬁmmﬁmmmmﬁu 765 WIWWAT FeLa3eq
UV Spectrophotometer AU dnIA1UTuUaA7T
WuaﬁﬂﬁgﬂwmLﬁUuﬁ’umwwywmg’m%aammmaﬁﬂ

(R?=0.995) Tneuratumheiiadnsuauyaveinse

wnaaamnensuvesansanareiulumvinaratsumnay
¥1m (mg gallic acid equivalent (GAE)/g of crude
extract) JAsIEriAULANA1IvRsUBYAlAelY One-

way Anova %ia Tukey’s test (23)

N5 599 UevA Usenaunviadvesnailiuses
( Total flavonoid contents; TFC by Aliminium
Chloride method)
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fladans 3501570 W3 sua1TARANEIUINT YT
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a1saranglnunaldeuerdinn ANty 1 luans
USunaw 100 lulasansvaseniuea 95% Usuad 1.5
fadans Mntuinaisararsegiideulninaolsd
ATy 10% Usuaa 100 lulasans wavi
USgVS U 2.8 Tadans nawliidiudeindes
wehans ntutsiidingungiiviesdunm 30 wfl
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\RaufAzentuasiedidquiiuoendinduuas
Waswdudindes 33nsfe wlsuansataneiuann
Fafiszsummudidusinaty mnduneenasiedng
Tuusiaznguusuns 10 lulasdns/vau adlu 96 well
plate ¥11n15i@in DPPH solution Tutevnueadifianaiu
Wudu 80 lulasluans Ysuins 190 lulasdns/vau
wanlvidntu dandliluiidafigamafises Wunm 90
Uil FAA1N15RANA LA 1AS B9 Automated
microplate reader iATueTIAAL 517 wiluuns tng
Wisuidisuiunguauny @lifiasatnanii) ua
T43Aud (Juans Positive control wdathandileun
fmnamnwesduinmstiuduazanududu 31NEAN3
% inhibition = [(Acors: - Asmpie’ Aonrol X 1001 11
AMUALA A A8 AINTSAANGULATIUNGUAIUAL
WAE Agpe AIO AIN1TRANGULAIlUNGUATDE 19V BS
asivandne adrensmiidesieudnisduduaz
Anududuresansiuoyyadass oA 50%
Inhibition W3efN 1Cs, 3MNTutiAN ICs, W09 DPPH LU
WAdUUTEANS anduwus i esdu (Pearson
correlation coefficient, r) IngnUSgurisunuyUsuna
asTlueanuarUsinaasatlauesdionun mnd
rU1lng 1 hansadanudunusiunin IAsen
ANuuAnensvesdeyalaeld One-way Anova (viin
Dunnett’s test) (20)

MsaATIEaas (Statistical analysis)

nnmsvasesfesiimvaseusgisies 3 ads
wanadeyaluguuuuvesdiad suazdudssuy
UIATFIUVDIANLARY (mean = SEM) Tias1zviany
wane19veatayalaglyd One-way Anova Ad85E6U
edRayfl P-values < 0.05, P-values < 0.01,uay P-
values < 0.001 lngldlusunsuadiiasizidniogy
Graphpad prism version 5 (GraphPad software,
San Diego, CA, USA)

Nan1sAnYILazaAUIIUNE

NSNS ANAAI59IAY (Determination of
Plant Extract Yield)

Han1sannasaIInivayulnsneIsnsane
WUULTUBIAAUAEATY MULZMYIY WAZIAALLLYIU
meldsvinasanennia Besddumuiliaveiar
avanennnnluesan fall MeOH > EtOAC > DM
> Hx USinaesansananguannaifuazau (Stems
of P. ribesioides) Andusaeay 0.21 0.38 0.32 uay
0.50 Yesminut wosiianudsy dnvarveens
atauniindsuazdinady vasfivsinamesans
ANANITUAINAIUNZUYIY (Stalk of Z limonella) An
udesas 334 1.38 1.7 uas 4.14 vosuminua
YoafiamuET U dnvarvesansaiadduinnauas
widpgaula wazUSunumesEsataneIuINLER
ULWUIU (Seeds of Z limonella) Anvdusesay 7.09
1.27 3.84 uay 6.08 Yosu i nusvasismuEIsu
Snunizaesansadanouldwdeda dwmnsedl 1 wa
YOI FANAENTINNYIIREN WU ensananiamn
siinUsvneusapansiitauas it duesiuseneuds
afalaluuSunadlisnstuannind sldsviazans
Yindgauarda uwimniisuifisudiinuasadn
venuilganfiesanuiin (% yields of the extracts)
suuansaiaveunudausuuiuiiviinaggn
ﬁmwsaﬁmé’asé’aﬁﬂasmwﬁm%qqLLawﬁgwf’] (Souay
7.09 Uag 6.08 ANUAU) kARSALANIIS NsATRENT
wuurellssmaomaia Soxhlet method winzauly
msaﬂ”mmsﬁ'a'aumﬁ’maamLLm'umﬂﬁ'qm Ty
msAnnasireluonadesiauisnsainfivanyay
fuaAuuaAnuuzuiuiieWidaseengvd Ui
1niu Tnefinnsandaseiifnadonisatavmun Ao
23AUSENBUTBIRINAYANY DRTIEIUTBIRIVIaYaY

1%

wazdgnazatelu solid wazgamginily (24)
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(Total phenolic contents; TPC)

e ulwsynudaluy nd udwhazaedans
fluodn TnewuUiinauansfluedniomungagelugai
azaneil 14 9q s auazanasludaviazaned 4
(Ul 1) 2nA15797 1 wansuTunaansade 103 3
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0.16 winu USsnauansituedniavued MeOH Ani
2 3 uay 7 Wiwe sy EtOAC DCM uae Hx madiu uae
unne 18R oL 19T TBd A YNSad @ (p< 0.001) wn
Wisuileunavesansiiueaniyu MeOH vasfiasagng
AUl sALA e Y Ao winlne (Piper nigrum) 5197
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Wldnesmamduuueng s (Ayurvedic Medicine)
pgunIvians eswnilgvdmandesineniialuns
AusyyadaszimTzUsznausiImiue Iniutuag
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wunslddausineg wail asanaanlung nlnes
(P. nigrumleaf = 6.68 + 0.02 @safANWAANS Nl
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dldnansataandduasAnuiUsnafiueaniome
snnnItuninlvesi 10 Wi nnnIwdansnlnes 16
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afinanduaAuliesdUsznouvesensiluedniigly
nseengyis fueysadasy WeAnwuSinafluedn
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Limonella) wag @Nsan AneIuaINUIa AUy Y (Seeds
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aaﬂqwéﬁﬁ‘wm phenol Wag polyphenol (25) Fause
Tslnsiaussminsannd i wvhazansuassum swes
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¥ (WU water, MeOH, EtOAG, acetonitrite, tert-butyl
alcohol wa acetic) Azdl Auanansalun1si ey
Saselddniludaviazared 99 (¥ Daw,
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chlorobenzene) Snelgrove et al, 2001 85 U183
Wosnivhazaneasiinduiueyyadeasenouiivg-OH
Tuens phenol asiidueyyadasslaensuasyilvin
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Scientific name Part used  Solvent Yield (%) TPC (mg GAE/g) TFC (mg QE/g)
Piper ribesioides Stem MeOH 0.21 68.83 = 0.38% 37.13 + 0.47°
: Family Piperaceae EtOAC 0.38 29.29 + 0.21° 10.78 + 0.20°
DCM 0.32 2175 + 0.24° 9.11 + 0.20°

Hx 0.50 10.50 + 0.16¢ 578 + 0.97°

Zanthoxylum limonella Stalk MeOH 3.34 53.67 + 0.45° 25.76 + 0.43?
: Family Rutaceae EtOAC 1.80 17.36 + 0.15° 9.64 + 0.31°
DCM 1.74 10.82 + 0.13¢ 593+ 0.12°

Hx 4.14 12.93 + 0.14¢ 5.06 + 0.24°

Zanthoxylum limonella Seed MeOH 7.09 24.15 + 0.48° 10.25 + 0.63%
: Family Rutaceae EtOAC 1.27 7.25 + 0.33° 4.58 + 0.13°
DCM 3.84 6.07 + 0.34° 3.86 + 0.10°

Hx 6.08 6.46 + 0.14° 339 + 0.18°

Note: Yield (g/100g of dry plant material)

abed The different letters in each column indicate the significant difference at p<0.05

Total Phenolic content
(mgGAE/g of crude extract)

Stem of P. ribesioides

Sotvent

Total Phenolic content

(MgGAE/g of crude extract)

8 8 8 8 3

Stalk of Z. limonella

b

Total Phenolic content
(mgGAE/g of crude extract)

Seed of Z. limonella

Total Flavonoid Content
(mgQE/g of crude extract)

Stem of P. ribesioides

d

Total Flavonoid Content

(mgQE/g of crude extract)

Stalk of Z. limonella

e

Total Flavonoid Content
(mgQE/g of crude extract)

Seed of Z. limonella

JUN 1 uansSinaansiueiinuarialiuesaviavuavesiivayulnsludvinazaiesnags

P
o
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785 DPPH assay (Antioxidant activity by DPPH

assay)
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FuoyyadasyiaaaINzdy MeOH wuth ansarin
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ICso = 0.2 mg/ml > @ 2un 1uuz kYT U (Stalk of Z
Limonella) A1 ICy, = 0.26 mg/ml > & ULNE ALY
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v
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a7 U MeOH U018 @ uar A 1u (Stems of P,
ribesioides) fiauduius funsesngus fueyya
dasy DPPH mﬂﬁqmﬁﬁh r=0.74 uag 0.99 MUAAU
uandliiiuiUSunaasiuednuarnanliuesduesan
Fuagdudmudiiusiuniseengrsueyyadass

a

DPPH 917 dwsuansanmannniuuzsuiu (Stalk of Z.

35

limonella) Fu MeOH wuU3mrasaswaluosdi
UnuINAanITeaNg s A1usyy adass DPPH f1A1
= 0.97 yauzfiansatnniudnuzuaiy (Seed of Z
limonella) US unauasil ued nuagraliueeadl
Anuduiusfunsesngysiueysadeass DPPH 1

Tugu EtOAC AN 1 = 0.72 wag 0.99 muasu

M13197 2 uEFueuyadasDPPH vesivayulnsludivhavaiemne

Scientific name Part used Solvent ICso (Mg/ml)

Piper ribesioides Stem MeOH 0.20 £ 0.01™

: Family Piperaceae EtOAC 0.39 + 0.02
DCM 332006 "
Hx 15.66 + 0.08 "

Zanthoxylum limonella Stalk MeOH 0.26 £0.02™

: Family Rutaceae EtOAC 1.09 +0.07 "™
DCM 4.37 £ 0.07 " "
Hx 22.61 +0.94

Zanthoxylum limonella Seed MeOH 0.37 £ 0.02™

: Family Rutaceae EtOAC 14.07 + 1.3¢ 7"
DCM 52.17 + 1.09 "
Hx 424.74 + 2.90

Ascorbic acid (Vitamin C)

0.006 + 4.6

Note: ***p< 0.001 compared with Ascorbic acid, #p< 0.01, ## p< 0.001 compared with MeOH solvent

v v
=~
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