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Abstract

This research studied the biochemical properties of Thai herbal extracts, namely the
antioxidant properties, total phenolic and flavonoid contents, and the inhibition of cell prolif-
eration in cholangiocarcinoma. The extracts were prepared by maceration in organic solvents.
The ethyl acetate extracts of Balanophora abbreviata (BA) and Dalbergia parviflora (DP) were
found to possess antioxidants against ABTS®" and DPPH® and have high contents of total
phenolics and flavonoids. The TEAC values for ABTS®" and DPPH® of BA ethyl acetate extract
were 1.878 =+ 0.023 and 1.238 =+ 0.066, respectively, while the total phenolic and flavonoid
contents were detected as 500.71 £ 5.84 mg GAE g'lextract and 353.89 £ 14.7 mg QE g'lextract,
respectively. The TEAC values for ABTS®" and DPPH® of DP ethyl acetate extract were 0.892
£ 0.025 and 1.943 =+ 0.177, respectively, while the total phenolic and flavonoid contents were
detected to be 362.44 = 5.95 mg GAE g'lextract and 685.93 £ 36.19 mg QE g 'extract,
respectively. The methanol extracts of BA, DP, and Barleria cristata (BC) exhibited the percent
inhibition of cell proliferation in cholangiocarcinoma cell line, RMCCA-1, at 51.21 *+ 1.57,
64.51 £ 0.77 and 40.40 * 0.58, respectively. However, the inhibition was not detected in
Cholangiocyte cell line, MMNK-1. These studies concluded that the ethyl acetate extracts of
BA and DP contain effective antioxidants, a high level of total phenolic and flavonoid contents,
and the methanol extracts of BA and DP has the potential to inhibit cell proliferation in
Cholangiocarcinoma. This information has the potential to be applied in pharmacological and

biomedical research for developing effective cancer chemotherapeutic agents in the future.
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(Zanthoxylum limonella) wazfamn (Randia
horrida) w3sndmemsusludimazanedunid
d‘d d:: . ] ¢
NUANUNYY (solvent polarity) UHNHIINU
Tagi3gaaauanuidIvessmyhazangnntiesly
1A Ao LEAsY ENAvsFAN LazIuNIULA
o | Aq v A ) A
muddy druvesayulnsnls de lu M v3e
aendimiumsadannisudazyiiaaglu Table 1
MAvITNseTeNasanaNAIeNTIBUdIU
1 a % o % g: Y =
asulnsudazsiiamahanuazenaisi uaids
ildevlvurisluden 1¥gamgiitszinn 45-60
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Table 1 The part of herbal for extraction in organic solvent

P Common name L The part of plant for
Code Scientific name
(n'l'l:n"lwzl) extraction
BA 131 Lﬁﬁqﬂ‘n Balanophora abbreviata Cap or Pileus
BC AN Barleria cristata Stalk and leaf
DM NZLNAD Diospyros mollis Leaf
DP ﬂ'ﬁ{ Dalbergia parviflora Stalk and leaf
MC LN Maclura cochinchinensis Leaf
RH | AALAN Randia horrida Leaf
SA LT TP Spirolobium cambodianum | Stalk and leaf
SC AILWLE m%u Salacia chinensis Leaf
sD | azlniAeusin Scoparia dulcis Stalk and leaf
SV | funaundu Salacia verrucose Leaf
ZL NEUWTU Zanthoxylum limonella Stalk and leaf

*The code indicates the scientific name of herbal in this study.
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2. MyIAMImusuNadaszvasnsanaauulng
@835 ABTS waz DPPH scavenging assay
ABTS scavenging assay nAdoUAIY
mahasafannayuinsudazsiiaannygasen
iy 2,2'-azino-bis (3-ethylbenzothiazoline-
6-sulfonic acid) (ABTS) éaad‘luﬁﬂaum%aﬁ:
ABTS.
Bz %aauwuﬁﬂumiaﬂawaqmﬁﬂﬂﬂauuam

TﬂUclevwaﬂmﬁmmﬁmﬂ”lﬂmaqauua
amugIAaY 734 e ® Jalgasemse
auyaddszludvhazmuiemueaduduiosas 95
Taglsanuiduduyes ABTS®" vy 66
TuTasTuan 1A% (incubate) figamgiivio
Huna 10 1n# Wiidia wdiammagandua
Sruntesaulnlnstilaiiines

DPPH scavenging assay nAdoUMY
mahasafannayulnsudazsiiaanmygasen

Ny 2,2-diphenyl-1-picrylhydrazyl (DPPH)

1
=

Feoglugloynadasz DPPH® lagldndnns
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o 2 4
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SafnanmmYevazmsduda (%inhibi-
tion) ayyadaszudadlu “Equation 1" lagihin
Wiilemmnamemanuduiuvesmsaiamlng
“lunwﬁﬁa"muua%aa:ﬁ%’aaazﬁﬁu (inhibitory
concentration at 50%, IC ) ugaalu “Equation 2”
miﬂnmutﬂiaumtmm Trolox Equivalent
Antioxidant Capacity (TEAC) lagl¥dadaiu

FENIam IC o Vol Trolox 9 IC Yo sana
ayulng (ma IC,_ ves ascorblc acid %
(HuensthueyyadaszinaspulumsifSeudion)

Taguanaanuduiuslu “Equation 3”

Equation 1

M¥esarmsdiuda (%inhibition) = 100 — (A /A x 100%]

itash A ApAMIAANTIUUAIVDINT
aYuadasz (ABTS®" vise DPPH®) uaz A Ao
ﬂ'1msqﬂnﬁuuawmmiauuﬂa%ﬁszﬁwauﬁums
afinnnayulng vie asimueyyadaszinaIgIy

(“lumimaaaﬁ fie Trolox %30 ascorbic acid)

Equation 2
Y = mX + C (@um3stdunsa)

AnWanuduiusszrng “adevazms
s Z .9 2 k24 o
guda (unu X)” wazanududuvesasana
anulns (vIeanudnduveIansiueyadds:
AU Trolox) (A Y) lumniite Tulasniude
faaans dius C LLam%ﬂﬂmmu Y M IC, “lﬂ
NAMsUNUM Y = 50 atusnammaiy
% k%4 s 4
Waduvesafa o 9ail

Equation 3
TEAC = M ICSO U949 Trolox / A IC50

ﬂladﬁﬁﬁﬁﬂmﬂﬁ:ﬂu"lv\l’i (‘H%a ascorbic acid)
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3. maadsunasinvesasdseneviluedn
wasvalruesa
myiadsnasinvesamslszneviuedn
81999 Ainsworth EA uag Gillespie KM
2007)"” FEmislavdenio Jamsganauudives
Mstszneudedeussrinamsiszneviluednves
3919813111 Folin-Ciocalteu reagent G‘fédﬂ“ﬂﬂau

waanaNNeIAaY 550 nTumas '

MITYNU
1 = = a V3
msnasinvesasidsznevusdnainansdna
anulnsudazatia mldnnmsmuiadifsoy
I Y a . .
MeuAunNWines IuveInIaunadn (gallic acid)
d' YV & = a ]
Ny duansiuedninasgiu Tasnenuluniie
NadnFuduyadnsaunadndeniuasana (mg
GAE g_] extract)
v a I'd

mMsYadSuasiuvesarsialrivesa
$199991u Zhishen J, wazamz 199912 33ms
Tngdgofe JarimIaanauuaivesanslszney
Watauszrneansdszneuanhussaivasazany
flszneudan Tmdonlulase (NaNO) uaz
9 amuﬂuﬂaa‘lm (AICL)) %aﬂﬂnauuaw
AMNEMIAAN 510 lung miiwammﬂ‘%mm
sauvesdsUszneuanliuesdainaisana
anulnsudazyiia mlanamsdwadlioy
MouAUNTININATFIUVBUABITAU (quercetin)
d! I s 1
Fudumnsnabhussdnasgu lnsnenulumie
NadnFuduyadinosAudeniuaisdia (mg
QE g'1 extract)

4. msdufimswiudvlavesaduzGaiena
¥iia RMCCA-1 mgasannaymlns
iwaduzFaiethawiin RMCCA-1 uaz
wadrerhiUnAsiin MMNK-1 gﬂﬁmuwmgﬂa
W HAM-F12 ﬁﬁ fetal bovine serum 3ogaz 10
waz Dulbecco's Modified Eagle Medium
(DMEM) ﬁﬁ fetal bovine serum 3o®8az 5

Anawan! ladnsssunn uaznae

muadu'?

119U 5,000 tvaddovaN VUMA
96 vau NnhNnageuivmsaiaayulng
) 1 4’ 2 £ £ 1 ) aa
a1 g Nanuandu 50 lulasniudeliadans
Tagldumueaidudhazareaiuau (solvent
control) NnuFadNNadauAvaIsafiall
‘g Y ‘ild I SY
nziagalugunnianiveulaeenleaiosas 5
Whunan 48 $lue Jadanmsseavedawad (cell
viability) #1835 MTT"? Tasiivdnmslums
wavuas 3-(4,5-dimethylthiazol-2-yl1)-2,5-
diphenyltetrazolium bromide (MTT) Wiilunan
Wosinau (formazan crystal) 1391UfA301070
toul%3l mitochondrial dehydrogenase 1Nty ad
AAaa ;’: o g 4 Y =2 o
NUFIQ 1NUUINIMITLRYUTAADDNUAIIIN
wanwefinmu liazarglu DMSO (dimethyl
sulfoxide) Y51as 200 ‘lulasans hasazaney
Wosinanu 718l Sasimaganduuasnanuen
4 4 . v . 2
AdU 540 WA tiamuumissasmsduda
mItvsadvlnvedisad

5. aaanlFlumsive
AMILATIZHAIANUUANAI90 8190118
didgymaedaa 193535 One-way ANOVA
(p <0.05), A9 Data analysis function TuTisunsu
Microsoft Excel (Microsoft Office 365)

NAN15I0Y
1. fimﬁﬁmagu“aﬁasz ABTS waz DPPH vo4
ansanaayulng

AsALeaneitn (ascorbic acid) 1%Tu
ansmueyaddIzInaIfIY dimiuSeumeud
TEAC fuamsadaannayulnsyiiadiag lag
TEAC va3nsauednoiindesyyaddsz ABTS®
waz DPPH® a1y 1.083 £0.002 waz 1.217
+0.170 suddy (Table 2) iilpfSoutiiousm
TEAC vesmnsadaayulussiiaca g wumsaia



paauiAnAueyyadars snausivvesmsituean uaziarlivesd uazniseugamswiydulaveuvaduesa

viovhannayulwslng

7525

Table 2 Trolox Equivalent Antioxidant Capacity (TEAC) unit of ascorbic acid against ABTS and

DPPH radicals

TEAC**

Standard antioxidant agent

ABTS

DPPH

Ascorbic acid

1.083 + 0.002

1.217 £ 0.170

**The average values are from triplicate experiments, with standard deviation (SD)

mﬂaag.u"lwmawﬁﬂﬁaﬁﬂﬁaﬂﬁaﬁmzmfJLaﬁa—
prdan AAMsiueyNaddsz ABTS®" uaz
DPPH® 1nnnh%eeas 80 vesd1 TEAC #ildain
nsaueaneidn fe naigiiu (BA) dif TEAC
Aoayyasdass ABTS®" uaz DPPH® wiri 1.878
+0.023 uaz 1.238 + 0.066 MUY uazas
(DP) #ifh TEAC seeyyaddsz ABTS® uaz
DPPH® uiAvu 0.892 + 0.025 uas 1.943 +
0.177 auady uaﬂfMﬂ‘fZW‘]Jﬁﬁﬁﬁﬂﬁﬁq‘ﬂé
Musyyaddsz ABTS®" edhaded fe asdia
WMuea wazeNaszFananunua (MC) Hem
TEAC i1 0.927 £0.050 uaz 1.043 £0.073
MuaeU wazansanaeiaesBan naullinou
¥ (SD) #d1 TEAC whfy 0.830 £ 0.119
(Table 3)

2. PSnasinvesmsidsznaviluednuazylan
Tuesd
nasuiigavesmatszneuiluedn
wazrlanhuesdinuluasaiaa s adiug
uazdeandesfiuanuansagilumsiueyya
dasz a3u/lu Table 3 (Ingldtnamilumsiiaisan
9161 TEAC desyyaddsz ABTS®' uav
DPPH®) fis dsafiateiiaezBianveslnaigiiv
(BA) #151nasinvesansdszneviluednuas

Wahuesd whiy 500.71 +£5.84 faaniu GAE
@onsnasana waz 353.89 & 14.7 daaniu QE
fonTumIdia MuUMAY waransanateNaszFen
¥9ag3 (DP) ThSinasvesmstlsznouiluean
wazwanhuesd iy 362.44 + 5.95 Taaniu
GAE danjudisanauas 685.93 + 36.19
Naan3u QE eaniudsdia muaay WatiBinm
uvesansdszneviuedngaganvluamsana
fiaezdiannnunua Asddsnawiu 604.97
+26.15 finan3u GAE denfuansade (il
TEAC slomsfuayyaddszifiams ABTS®)
Pmnaswesssahuesdgeganulumsaria
UNIUDAUAZLENADITLANVDILNTTHY (SA)
WAy 903.89 + 15.71 uay 864.23 + 39.28

a a o

1 [ o o w ISP
NaanIN QE Aonsnasana auaiay Tagda1ns
%

Aueyyaddsz DPPH® Waniuiletneudiy
ABTS®" (Table 3)

3. msdufamssudulaveswaduziGae
W# ¥iia RMCCA-1
wamaaumﬁﬁugamﬁm?mLaiﬂmaa
isaduziZaiotharia RMCCA-1 wuhasada
UM UBAVD Twmﬁwqﬁm (BA) 8amu (BC)
uzinae (DM) A (DP) unuwa (MC) wazuzlul
Waut (SD) wazaisanatenaozBiANved
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Anawan! ladnsssunn uaznae

Table 3 Trolox Equivalent Antioxidant Capacity (TEAC) unit against ABTS and DPPH radicals and

total phenolic and flavonoid contents in each plant extract

Extraction TEAC** Total phenolics** | Total flavonoids**
Plant list

solvent® ABTS DPPH  |mg GAE g-'extract| mg QE g-'extract
s ngia MeOH [0.204 + 0.014/0.082 + 0.003| 82.72 + 0.95 | 170.23 + 7.73
B. abbreviata (BA) EtOAc [1.878 + 0.023|1.238 + 0.066| 500.71 + 5.84 | 353.89 + 14.7
AN MeOH [0.130 + 0.007|0.057 + 0.001| 55.08 + 1.25 | 141.94 + 2.95
B. cristata (BC) EtOAc [0.090 + 0.004/0.031 = 0.001| 62.28 =+ 2.15 | 170.72 + 10.64
zLNAD MeOH [0.161 + 0.0130.077 + 0.006| 64.2 + 1.66 | 177.13 + 10.16
D. mollis (DM) EtOAc [0.217 + 0.008/0.071 + 0.003| 81.08 + 2.8 | 303.25 + 13.48
Aa MeOH [0.613 + 0.045|0.097 + 0.008| 273.55 + 10.74 | 576.11 + 30.12
D. parvifiora (DP) EtOAC [0.892 + 0.0251.943 + 0.177| 362.44 + 5.95 | 685.93 + 36.19
WALA MeOH [0.927 + 0.050[0.278 + 0.023| 517.72 + 7.78 | 659.18 + 31.43
M. cochinchinensis (MC) | EtOAc  [1.043 + 0.073|0.484 + 0.076| 604.97 + 26.15 | 524.64 + 28.87
ARLAN MeOH [0.324 + 0.039/0.240 + 0.012| 203.71 + 3.8 | 509.04 + 31.94
R. horrida (RH) EtOAc [0.195 = 0.013]0.189 = 0.016| 144.93 + 4.65 | 409.98 + 16.64
LWTTIS MeOH [0.657 + 0.101/0.825 + 0.076| 474.65 + 2.97 | 903.89 + 15.71
S. cambodianum (SA) EtOAc [0.765 = 0.0550.599 + 0.016| 389.05 + 18.53 | 864.23 + 39.28
AunaLandu MeOH [0.401 + 0.034/0.563 + 0.012| 358.05 + 19.17 | 757.3 + 41.71
S. chinensis (SC) EtOAc [0.262 + 0.014]0.036 + 0.003| 42.67 + 3.41 | 338.09 + 20.95
uzlWiAauin MeOH [0.500 + 0.0280.962 + 0.072| 331.71 + 1.26 | 274.62 + 17.78
S. dulcis (SD) EtOAc [0.830 + 0.1190.309 + 0.026| 152.54 + 3.09 | 223.19 + 13.37
Aunaifinda MeOH [0.135 + 0.001/0.076 + 0.006 83.41 = 1.21 218.8 + 6.61
S. verrucose (SV) EtOAc [0.014 = 0.0020.059 + 0.001| 58.99 = 3.44 | 24251 x 6.05
HZWUIY MeOH [0.364 + 0.003/0.085 + 0.005| 160.16 + 1.54 | 306.87 + 15.3
Z. limonella (ZL) EtOAc [0.193 = 0.0080.047 + 0.003| 96.37 + 1.91 245.9 + 15.59

$ The abbreviation of extraction solvent; MeOH (methanol), EtOAc (ethyl acetate)

**The average values are in the triplicate experiments with standard deviation (SD)
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Fig. 1 Percent inhibition (%) of cell proliferation in RMCCA-1 using herbal extracts in 48 hours

incubation. Treatment is defined as the incubation of 50 Wg/mL herbal extracts and

RMCCA-1; control is defined as the incubation of extraction solvent (methanol) and

RMCCA-1.

*The data are shown the significant difference at p < 0.05 (One-way ANOVA)
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Fig. 2 The comparison between the percent inhibition (%) of cell proliferation in RMCCA-1 and

MMNK-1 after 48 hours incubation with 50 1g/mL herbal extracts.

*The data are shown the significant difference at p < 0.05 (One-way ANOVA).
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