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Biological activities, total phenolic compound and TLC fingerprint of Eclipta prostrata
(L.) L., Sphagneticola calendulacea (L.) Pruski and Sphagneticola trilobata (L.) Pruski

a (% 6 o 5 61 = o 6 2 a o 6 o 62,
BANIAW RIASTINY , UIIND RIVNBIT, ‘g’ﬂﬂﬂ“ﬂm INQSINY
Nisarat Sangkaram', Bunleo Sangthog?, Ruchilak Rattarm?

Received: 9 June 2021 ; Revised: 2 July 2021 ; Accepted: 11 August 2021

UNnAnga

nzLiladiile nzuladg LLa:ﬂi:@;maaLgay \uRieluasd Asteraceae FrodnBIEMINgNEMAASANTDARITL 819
iaanudlaia ﬁwvlﬂ;jmﬂ%auquvlwﬂxigﬂﬁuvlﬁ mu’i%’uﬁﬁi’@qﬂs:mﬁﬁaﬁﬂmLﬂ%ﬂmﬁUUQV]"Bfma%umwmmmi
aﬁ@ﬁﬂua: ethanol maaﬁmﬁamw e Z]VI'%(@T’ML%E] Staphylococcus aureus, Pseudomonas aeruginosa Was Methicillin-
resistant S. aureus (MRSA) @2835 broth dilution method qwi‘;ﬁmmié‘mauﬁa §33U N384 nitric oxide nnéﬁm
auyadaszea8is DPPH USunasiuadnaiudisid Folin-Ciocalteu uazsasRuWlasunlanAd185% TLC wamsdnm
wunmsaiauesiansmudanisuiadand196n s13aia ethanol FuUInIae nitric oxide AnINETEAAILAZEN
11@331% diclofenac agINTURAYNIIREF (p<0.05) Iﬂﬂﬂi:@;maugasﬁqw‘ﬁfﬁﬁqﬂ flen IC_ 33.43:4.76 lulasnsu
¢aNadanI 8138N@ ethanol nuﬁaéhQﬁqw%ﬁma%a'ﬁm:ua:ﬂ%mmﬁluaﬁmmmnnd’]miaﬁ'@ﬁuamdﬁﬁfﬂéﬁﬁm
N9&Aid (p<0.05) He IC_ 43.48:1.00 lulasnTusaliaffing uszUSunmluainin 55.4647.18 Tadn3u GAE soans
afia 1 n3u R 3 siiedsesRuwlasinlanmiifiuandsiu namsfneusasliiduinnadsdde netdIfIg uaz
m:@u‘nau’gaﬂ flanuuandaiuiegnsmedinmwuaziandnsoinioad

o o g = o a = U v 1 g = a = a a |
ANFIATN:  NILUIAILNE NELAINIH ﬂiZ(?]‘&IYIE]\‘]L?}aEJ ANINWTININ URanuWuasnI saﬂwww"[ﬂsuﬂ@mﬁw

Abstract

Eclipta prostrata (L.) L., Sphagneticola calendulacea (L.) Pruski and S. trilobata (L.) Pruski are the member of
Asteraceae family. Similar characteristics may be misleading and misused. This study aimed to compare biological
activities of ethanolic and water extracts of these plants. Antibacterial activity was assessed using broth dilution method
for MIC and MBC determination, anti-inflammatory activity using lipopolysaccharide-induced nitric oxide production
in RAW 264.7 macrophage cells, antioxidant activity using DPPH radical scavenging assay, total phenolic contents
using Folin-Ciocalteu reagent and chemical constituents were investigated by TLC their fingerprint. All the tested
extracts exhibited low antibacterial effects against S. aureus, P. aeruginosa and MRSA. The ethanolic extracts showed
significantly stronger inhibition on nitric oxide production than did water extracts and the standard anti-inlammatory
medicine, diclofenac. Among them, S. trilobata had greatest inhibitory activity with IC50 33.43+4.76 pg/ml. The
ethanolic extracts of S. calendulacea showed the highest antioxidant activity and phenolic content with IC50 of 43.48+1.00

pg/ml and 55.46+7.18 mg GAE/g crude extract, respectively. TLC fingerprint of the ethanolic extracts of these three
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plants were identified. In conclusion, W. chinensis, S. calendulacea and S. trilobata are different as assessed by both

their biological activities and their chemical identification by TLC.

Keywords: Eclipta prostrata (L.) L., Sphagneticola calendulacea (L.) Pruski, S. frilobata (L.) Pruski, biological

activities, total phenolic contents, TLC fingerprint
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Figure 1 Whole plant and flowers of E. prostrata,

S. calendulacea and S. trilobata
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Table 1 Minimum inhibitory Concentration (MIC) and minimum bactericidal concentration (MBC) of purchased E.
prostrata, purchased S. calendulacea and authentic S. trilobata extracts against S. aureus, P. aeruginosa
and MRSA (mg/mL) (n = 3)
S. aureus P. aeruginosa MRSA
Samples Plant
MIC MBC MIC MBC MIC MBC
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S. calendulacea 12.5 25 50 >100 50 >100
S. trilobata 50 50 100 100 >100 >100
95% E. prostrata 25 25 50 >100 100 100
ethanol
S. calendulacea 25 25 50 >100 100 >100
S. trilobata 25 50 50 100 50 >100
Ceftriaxone - 10 - 10 - 10
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&Na 1 NTN @1WEI1AU (Table 2)
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Table 2 Inhibition of LPS-induced NO production from RAW 264.7 cells and% cell viability in MTT assay,
Inhibition of DPPH radical scavenging and total phenolic contents of purchased E. prostrata, purchased

S. calendulacea and authentic S. trilobata extracts (n = 3)

Inhibition of DPPH radical Total phenolic
Inhibition of NO production MTT assay i
scavenging contents
Samples Plants Ic Ic (mg GAE/g
% inhibition 50 % cell viability % inhibition 50
(mng/mL) (ng/mL) crude extract)
(100 pg/mL) (100 pg/mL) (100 pg/mL)
[mM] [mM]
Water E. prostrata 9.76+0.45 >100 97.99+1.74 27.41£1.50 >100 22.22+0.72°
S. calendulacea 39.95x1.47 >100 96.11x0.30 51.97x0.53 91.55x1.0"c 39.58+3.74°
S. trilobata 5.44+0.80 >100 98.25+4.55 20.45+1.46 >100 12.88+2.58°
95% E. prostrata 75.66+2.66 62.21+2.04° 96.41+1.56 36.31+£1.74 >100 25.63+2.34°
ethanol . 0 .
S. calendulacea 79.83x0.65 56.64x1.82 99.71x1.07 86.14x0.29 43.48x1.0b 55.46+7.18
S. trilobata 98.23+1.45 33.43+4.76° 97.16+1.18 17.07+0.84 >100 15.62+2.51°
Diclofenac 66.79+0.97 70.82 +2.26° 103.03+2.91 -
[239.14 mM]
Ascorbic acid 3.68+0.21° -
[20.89 mM]

Values are expressed as mean + SD (n = 3), IC50 of Inhibition of NO production, inhibition of DPPH radical scavenging and total phenolic contents

a.b,c,d)

analysis were performed with One-way ANOVA follow by Scheffe Post Hoc multiple comparison test, the different alphabets ( indicate statisti-

cal significant (p<0.05), when ICSO>100 ug/mL not included.

nsfnsandneniniaaldieds TLC  sesfiudlasanlannlassiuayulns authentic uaneng
a & ~ A o A o Py = a A
ATNLANANANNLNIARY 254 nm, 366 nm WA spray  NWHIALIANNITUVBILALRTT NugaInsdSurmansh
anisaldehyde/H SO, wuitizvy 3 ziia fvouRunlasun  uaneaiu SzuL@mITnazasAuanin 3 siaaanannit
lanmRfiuandneiu (Figure 2) lapnziiisdnfiowsznzills  ldFaaufigafia chloroform: hexane: ethanol (6:3:1)
61"3;jﬁ%’@%amﬂ%’mmzlLeﬁaammﬁnuﬂwsﬁé’nwmumums ToodunusInuandnsnuatiitas 1 10
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Figure 2 TLC fingerprint analysis in three different solvent
systems A) chloroform: hexane: ethanol (6:3:1),

B) chloroform: benzene: ethanol: methanol (5:3:1.5:0.5)
and C) petroleum ether: chloroform: methanol (2:7.5:0.5)
and identify by UV 254 nm, UV 366 nm and spray
anisaldehyde/HQSOA. The samples are the following:

1 = purchased E. prostrata, 2 = authentic E. prostrata,
3 = purchased S. calendulacea, 4 = authentic
S. calendulacea, 5 = authentic S. trilobata, 6 = apigenin.

ayluaziansal

mMsdnwaieil sunnagyladnzideands
nziiladay Lm:ni:qwaatgam fauuANeEIA I
landnsainaeiuazgniniedinin laggnidiude
wwafidolunuidoll seansosiunussunauntiing

= o = o o X £
nziieaaile NZLIAIH HRZNISANNBILRDE ﬁt]“flﬁ

Tumsdwdagadnadniniieuing (Karthikumar et al.,
2007 ; Nithin et al., 2018 ; Balekar, et al., 2012) RZES
WWunsnumsdinsgndenwidia MRSA 284n2t 9@l

L s o da
tHuATININ FTBNUNITUNUATNARBURIIRANNONT

fwdanuafidoannadsdiils leun eclalbasaponin
Lﬂumiﬂq'&l terpenoid glycosides ﬁaaﬂqvlﬁﬂﬂmi
ﬁwmmﬁlaﬁmfﬁaﬁmau%a ﬁqw'§ﬁ1m%a P. aeruginosa
lo@ (Ray et al,, 2013) LLaz®1T wedelolactone 1uans

ﬂﬁj&l coumestans ﬁqw§ﬁmt%a S. aureus (Dalal &
Kataria, 2010). &3 wedelolactone Wu'ldluimiia 3 wiia
(Le, et a/ 2021 ;
ﬁ’]‘i‘ﬂx‘i"ﬁ (marker) ﬁuﬂ%%dﬂ‘ﬂﬂ%"ﬂ"ﬁﬂd 3 LLﬁG]GE]‘Y]ﬁ@]’]%

; Sureshkumar, ef al., 2011) ﬁdmmﬂu

\HoUUATIZY WONINHINEWANTANVEY Rahman &
Rashid (2018) AugN&IHEIaAA methanol BaInzLTd
WohumaseugnaewTeuuaiiizy wuin fraction Al
%’Jgﬂﬁ]:ﬁq*ﬂ'ﬁgﬁﬂm"%a S. aureus U8s P. aeruginosa 16
AN fraction AfiTAENI %anuﬁaé’uﬁmm:ﬂnﬁaﬁag
WUE1INE coumestans Aluasiinanuanssiia 350719
Fpigdugnisudauuafideluiors 2 ¢ wannsdne
geandostuMslERTe 3 shalumsunndiuinuwia
Snwneunausslsafanis udslsmalnsfidinein
ﬂ:LﬁaéhLﬁwwﬁmmtﬂw‘h%’umauqu"LW‘iﬂ’%uﬂ:LﬁdLﬂlal“ﬁ
1umi%'ﬂ1:nLLwaL%a%’aluIiawmmaiu%’mi’m’%%’uﬁ LEAd
IAudsdszantanaesnaifisdndiolunswandn
mmguvl,ws"?ﬂ%’%ﬂmLLwaﬁﬁmiam%’a lagawnzlugthe
NN uRTI AN AL LAz F RN sAaLTe ledns
I@ﬂﬁi'mmu'jﬁnﬁﬁ@L%aﬁl,ﬁwaaﬁﬂammmmsl,unﬂ
FZAUANU U fnwumsaaite S. aureus a0t
ﬁq@ wasiiuw likufiess MRSA anndindes 5 (Stapanavatr
& Karnjanabatr, 2010) uai1¢1 MBC Tuns@nmneioiias
GEPYRREY i N sE NS WY asssRIANLLT 67
Weldlasmswandsnsana MINeI Tz LN E9811N19
AT %%amﬂ‘ﬁmguvlwsn:l,ﬁaﬁ'sLﬁﬂi"mﬁ'um;luvlwfé‘ua]
ﬁﬁqw’f;@"ﬁm%a MRSA L% 1hiuoulsy (Caichompoo
et al., 2020) mﬁu"?j’u (Supannapan, et al., 2010)

namsansgnisunssnaudulyufianis
@eriumslafmsamalumsunndiuiuiesneuns
LREANDINITUIN (Jaisin, 2016 ; Manohar et al., 2017 ;
Balekar et al,, 2014) Waza0ARdaIA LN ToNF IS
Snuaurslunaaanasasuszludainesss (Arunachalam
et al., 2009 ; Sureshkumar et al., 2010 ; Govindappa et
al., 2011) awséwﬁmﬁﬁqw§ﬁmmaé’nLawaaﬂ:l,ﬁaé'fuﬁﬁ
L%% orobol, wedelolactone, apigenin, luteolin, hesperetin-
7-O-f3-D-glucoside, quercetin-3-0-5-D-glucoside, (Le
et al., 2021), Echinocystic acid (Ryu et al., 2013) Iuaw
dunziiiadgwuindiies wedelolactone Aflean
qNBEUNNISNLEL (Yuan et al, 2013) ﬂi:@;maal,gaﬂ
ﬁimmumsaaﬂnw'ﬁr VLG;LLﬂI 5,7,4’-trihydroxyflavone,
3-O-[3-D-glucopyranosy! (1-4)-3-D-glucoronopyranosyl]
oleanolic acid 28-O-f3-D-glucopyranosy! ester (Thao
2019) uar (3a)-3-(tiglinoyloxy)-ent-kaur-16-
en-19-oic acid (Xu et al., 2021) IMNMNBILLAWINART

et al.,
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