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DETERMINATION OF PURE COMPOUNDS IN
PHYLLANTHUS EMBLICA FRUITS JUICE USING HIGH
PERFORMANCE LIQUID CHROMATOGRAPHY AND
CARDIOPROTECTIVE EFFECT AGAINST CYTOTOXIC AGENT
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Abstract

Phyllanthus emblica L. (PE) is distributed in most regions of Thailand. It has been used
as an ingredient in traditional medicine to treat a wide variety of disease including cardiovascular
disease. This study determined 5 pure compounds in Phyllanthus emblica L. fruits by HPLC for
the purpose of standardization. Cytoprotective effects of PE and the pure compounds against
doxorubicin toxicity were also evaluated. HPLC analysis revealed that PE in form of lyophilized
powder contained ascorbic acid, hesperidin, naringin and gallic acid at the amounts of 1.497%,
0.034%, 0.151% and 0.417%, respectively. Quercetin was not detectable in the sample. For the
study of cytoprotection effect, PE 1 and 10 pyg/mL significantly increased cell survival while all 4

pure compounds detected in the sample (ascorbic acid, naringin, hesperidin, and gallic acid) did
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not alter cell survival in the presence of doxorubicin. Thus, PE may be useful in alleviate toxicity

caused by cytotoxic agents such as doxorubicin. Moreover, the study of pure constituents may

important for the standardization of this natural product.

Keywords: Phyllanthus emblica, Cardiac cell, Ascorbic acid
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Uszinaing wavasnzanyilaugadansmetin
AaNNIINANFIARasaNLTL Un1sunaved
veauiavaaan b miunisen  lagdnishaiiln
fandiznavvesaiNeningdnsg nateansu
B AINAT Wil wazenalyUizantin
B nougaf runianslng tTudu

g = a
#anNINHIUILINABWLGY wazu1IlIzine
‘luq‘[sﬂﬁl%mmuﬂauLﬂumuﬂszﬂaﬂu@fﬁu
PUNWIUIIE  WaTaINz NI o NRAGKIAIN
WHunaldnfdTanadandudginiualdong
haun [1] wazdelansiwanlwadluaadngg
LD U WININ LT ellagic acid, gallic acid L8z
tannins 1Judw [2] wanand lunavaduzwy
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Taaldinaiia High Performance Liquid
Chromato graphy (HPLC)

14 column Luna C18 [2] 100A (5pm,
150%x4.6mm; Fortune Scientific CO., LTD,
Bangkok, Thailand) 1umumnmmsu‘%w§1u
yneusaINaNzanuilouaa %amsu’%qwﬁ lawn
ascorbic acid, naringin, hesperidin, quercetin
uae gallic acid AAFRBNENTAANNELTY 10mg/mL
niuazideaslild 5 anududwdeldlu
AN3¥ standard curve lasmsanaiadsinuans
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ascorbic acid LLaz quercetin¥ aaﬁ?’]??umaqwa
weanuilauaa lault mobile phase 1% 100 mM
phosphate buffer (pH 2.5) 95% NU methanol 5%
110] lusruwniamaiadSunmans naringin Las
hesperidin 1 mobile phase {1 12 mmol HFBA
(Heptafluorobutyric Acid) in 0.05% formic acid
80% MU acetronitrile 20% [11] &31&"3 gallic acid
1% mobile phase il 0.02% dihydrogen
phosphate 95% 1 acetronitrile 5% [12] (AN 31971
1) Namiﬁﬂmaziwmﬂugﬂmm chromatogram
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Flow | Wave Isocratic/
Standard Solvent System Reference
rate lenght Gradient
Ascorbic acid 100 mM phosphate buffer 95%(A) 0.4 243 nm | isocratic Fernandez-
Methanol 5%(B) ml/min elution Robredo,
2005 [10]
Quercetin 100 mM phosphate buffer 95%(A) 0.4 243 nm isocratic Fernandez-
Methanol 5%(B) ml/min elution Robredo,
2005 [10]
Gallic 0.2% H3PO,-H,O 95% (A) 1 280 nm | gradient Kumaran and
Acetonitrile 5% (B) ml/min elution Karunakaran,
1287 (%) A (%) B 2006 [12]
0 95 5
6 95 5
15 85 15
35 80 20
Hesperidin 12 mmol HFBA in 0.05% formic acid 80%(A) 1.2 283 nm | isocratic Ding et al,,
Acetonitrile 20%(B) | ml/min elution 2007 [11]
Naringin 12 mmol HFBA in 0.05% formic acid 80%(A) 1.2 283 nm | isocratic Ding et al.,
Acetonitrile 20%(B) | ml/min elution 2007 [11]
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Lﬁaﬁala%hb@?w%% crystal violet assay
L'%'m'mmsl,’gmLmaﬁﬂﬁ'}mﬁaﬁﬂwwn
(H9C2) aslu 96-well plate lagLagsay
1%FBS DMEM (20,000 Load/mau) taeslu
gTL‘gmLsnaﬁ 37 °C 5% CO, \fuszaziaan 24
Falug nasaNIuREasIENg g Adasmsfinen
LLa:LfgmluﬁLgmmaﬁ@iaﬁﬂ 30 WAl F9nea
doxorubicin a4y LLazL‘gmlugTLémmaﬁ@ia’é’ﬂ
48 79 S9az1fiuna crystal violet assay s
fix ARG 10% formaldehyde ¥ 20 w1l
wazHaNFTane 8 0.1% crystal violet solution
uan 20 Wit uasd19@filusufiiinesn

A)

Ascorbic acid

432

Ascorbic acid 4 pg/mL

C)

Hesperndn

Minutes

Hesperidin 4 pg/mL

UA 2 aiuwiAun 1 uns1Au 2553
INIUALAUFDONINNLTRAGY citric acid a1
microplate 11219UuLAT89 Shaker Uszanmh
30 w9 LLazﬁﬁ"Lﬂ‘?@@hg@ﬂﬁuLLaaﬁ 595 nm
PRGN microplate reader
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1. ﬂ%uﬂmaﬂsn%qﬂgmaamfﬁ%umaa
nanzauilanaalagldinaita HPLC

mﬂwamﬁmﬁ:ﬁmsu‘%qw%{ 5 17
Tusirduuzruilonge wuin SUSinodaniing
%38 ascorbic acid YN 1.497+0.012%, hespe-
ridin 0.034+0.010%, naringin 0.151+0.005% W&z
gallic acid 0.417+0.013% &2% quercetin
seliaunsaasaanule (Mwd 1)

B)

corbic acid

-4

Phyllanthus emblica L.

&

(PE) 100 pg/mL

D)

Hesperidin

(1]
448
[
. ]
0

PE 1000 pg/mL
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E)

Maringin

(1.3

Naringin 4 ug/mL
G)

acid £

Gallic

Mt

Gallic acid 4 ug/mL
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F)
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[ \W\AR 8 s 5 .k §
PE 1000 pg/mL
H)

PE 100 ug/mL

; ¢ %ok o L
il 1 HPLC lasanlaunsuwasansu3and uasinduvzanuilen  usad peak 28981303anT 4

wfia wWisuisuiuuauwuzauilen laun ascorbic acid (A,B), hesperidin (C,D), naringin (E,F),

o X H v g: o a = A{
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nademsuUnilesimadnauiiiernlaann
g3y G9ld doxorubicin Tatlugndruuzide
fnalnniseangnide witwavnlwiia DNA
damage WAz MINANLLTARAILNITHINIANT
auYADaIz [13] WavhmsenwReudisutesas
msagjsamaaLenaﬁmﬁavl,ﬁ%”umiﬁw doxorubicin
ﬁun&juﬁiﬂﬁ%’umiﬁw LLa:ﬂﬁjwﬁvl@ﬁuﬁamiﬁw
wazldsuinauuzuileaniadanindduss
crystal violet assay 614 LLa@ﬂumWﬁ 2 Wuin ﬁwg'u
nanzuiauaauaAmAudlifinadansaneues
Lsnaaiﬂéf'lul,ﬁaﬁﬂﬁmhk (Aeorududn 0.01-10
pg/mL) LL@iﬁmwmﬁuﬁuqﬁmﬂu 100 pg/mL
Afiudvnliioassaaiinaaatadaiinesa
\folansiie doxorubicin (0.1 uM) WUIILTRS

300TINNINUINAARIDLNRLEATY WIAUUDI
nanzdilongafinNuENT® 1 waz 10 pg/mL
A & Aa & A .
WutraaTaaTinanaulduiwuad doxorubicin
a8 190%F1AY (p<0.05) lwameNIaindg
H v v [l Fs Y
Aanududu 0.01-10 pg/mL lifignsunilasioas
v gqﬂ/ Qs I =~ . .
autiteialaananudufisvas doxorubicin
MAN 3 UEAIHANNTANBINAVDIRNT
A Sda 4 % ¥ . . oA
U3gishdegunauvasnanzanailonsadn 3 oiia
@ur naringin, hesperidin, waz gallic acid wuin
Walwansii doxorubicin a9ld 13919 4 viialaidl
HaGaLTaRIanTInat 1 lnas A wallold
hesperidin 1§82 ¢ 1ANLTNTW 100 pg/mL WL
maaastenTinatnelinuaAy  §IuaT
o 4 . 4 an d .
shadug linuanudfowudaimessifiilot
UTULTARNANNCTNTH 1 519 100 pg/mL
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dgluamitdayna
AMIANBINAaIRlFUI U AUV IHA
[
vzruilavsausnwliinmansuians 5 aie
@A ascorbic acid, naringin, hesperidin, quercetin
uae gallic acid @28357113 HPLC Uazuanfns
2 [ v 24‘4’ s
wantsunlasizadnainiitanalanyain
doxorubicin lagwuininauvadnanzanadenaa
A A . . d' ' a n"’
33 ascorbic acid gefigalunguanuignd
dla Kg: a 2 . .
AaTzvineg 5 siia lagwud3unm gallic acid>
hesperidin > naringin 41N3898441 §2% quercetin
d' & Kd' v A a
Fadunarlussannulaanionarosiia
] 9 n:ll o = v
arvldwulunzvutlonfivrundns ludu
3 & A ..
andUnilasimasananuduisuas doxorubicin
(0.1 uM) WursBIawuzaudauinn T uTL
AI Aa 6
1 182 10 pg/mL &N IANNNITAATIAVDILTAN
v i A o o .. x -
daehafivipadylusmefiasuigning 4 ofia
ANTANE IUTI9N T NTY 1, 10 WaE 100
ng/mL liiasuudaimiteadinveswadd ey
8130 doxorubicin
= n:l' 3 v s =S
HANIANIN I aaARaIn U IAN©N
989 Poltanov WazaAmhe [14] Auaadliiinin
6 a A .
avadsznaunanuadnauzanuilanfa ascorbic
acid hag mﬂunéjwﬂ'uaa"lﬁ WA gallic acid, ellagic
. _ e A da
acid, Waz corilagin HaNIMNAIINURIIDUG Nl
g I Qs
antuaufeanduans uwastdulonanualvasans
fldwzrnilon 1w aslungunanliuand wiu
kaempferol; mﬂuﬂﬁju tannins lékA emblica-
nins A Waz B [15], phyllaemblicin B (the main
ellagitannin) [16], L&z pyrogallol [17] tJua
nnIsAnsINE UL Tuangiui
&
wutalunisaduayunniunileasaduas
¢, a y
anddrueandiatuarnuzuiuienlunaie
< o 6 . N G
model isuuuludainasas (in vivo) lunnwd
WASWANNY (in vitro) wuinnsituzanuilaw
ludnwmea1Iananeny (crude extract) w3e
a .§ a nll < [ a n"’
sIuigntusrfiafiduasdlszney Sondlu
nmdumsasaaafigniniisashanasiis
WI8N122 oxidative stress LT WU &1IENA
wonuaanInilasiunsaasvasnszgnaan
[ v
lawaangnidudenisUaatdaas glycosaming-
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lycan aﬁﬂLﬁaLéaﬂizgﬂﬁiau osteoarthritis “71.
wonaanuIMIANE luRaaaNaaed [18] &3
phyllaemblicin B ﬁqw%awmnﬁmwm%amw
VI ﬂé"mLﬁaﬁﬂﬁm%ﬁué’mﬁLﬁmrmmsa@
a'h%s Coxsackievirus B3 (16), aamsiauntifi
°11aavl,wkl,ﬁ'L?T’\;jm’;msﬂ@mhuna%ﬁmms
L@ oxidative stress [19], wazilasnwnisvinas
LIRS ﬁulu%ﬁ"[ﬁ%umiﬁw carbon tetrachloride
ez thioacetamide [20] LLANNNANIINARDI WLRAY
’jﬁmﬂ"ﬁmsﬁqw'ﬁﬁ 829 4 7iia Mduwoindu
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Goin Ssouduwldléin ssdenanlifigns
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Lsnaéi'ﬂé”’mlﬁaﬁ’ﬂwmwr] doxorubicin 398133
Uszlomilunmsriwavzanntlongaunlasiuny
milfpedidaiaind s ansaiwluns
Shmdranfitnde wasiierisaadanmsia
ﬁmﬁanﬁwmf‘?aﬁ'ﬂﬂugﬂaﬂIsﬂuzL%a%%aa@wa
9L 9NEN

nANssUUseNA

awu%%’yﬁvlﬁ%fummﬁfuaguam
wiineavaiuaIuniliar ldun yuain
UNaINgIay (Laﬂuﬁﬁfyzyﬁ 203/2552) L8N
INARITONUTULTAAUALLITANRATAUTNIN
(mmﬁéffycy'] 134/2552)



NSANSUMBNENSUASUASUNSDISCU (encndnenFaasiainalulas) UA 2 aluwiAun 1 Uns1AU 2553

LANANSNEY

[1] Scartezzini, P., Antognoni, F., Raggi, M.A., Poli, F . and Sabbioni, C. (2006). Vitamin C
content and Antioxidant Activity of the Fruit and of the Ayurvedic Preparation of Emblica
officinalis Gaertn. Journal Ethnopharmacol, 104(1-2), 113-118.

[2] Bhattacharya, A., Chatterjee, A., Ghosal, S. and Bhattacharya, S.K. (1999). Antioxidant Activity of Active
Tannoidprinciples of Emblica officinalis (amla). Indian Journal of Experimental Biology,
37(7), 676-680.

[3] Singh, D.P., Govindarajan, R., and Rawat, A.K. (2008). High-Performance Liquid
Chromatography as a tool for the Chemical Standardisation of Triphala--an Ayurvedic
Formulation. Phytochem Analysis, 19(2), 164-168.

[4]Bandyopadhyay, S.K., Pakrashi. S.C., and Pakrashi, A. (2000). The Role of Antioxidant Activity of
Phyllanthus emblica Fruits on Prevention from Indomethacin Induced Gastriculcer.
Journal Ethnopharmacol, 70(2), 171-6.

[6] Yokozawa, T., Kim, H.Y., Kim, H.J., Okubo, T., Chu, D.C., and Juneja, L.R., Amla (Emblica officinalis
Gaertn.) Prevents Dyslipidaemia and Oxidative Stress in the Ageing Process.
British Journal of Nutrition, 97(6), 1187-1195.

[6] Rao, T.P., Sakaguchi, N., Juneja, L.R., Wada, E., and Yokozawa, T. (2005). Amla (Emblica
officinalis Gaertn.) extracts reduce oxidative stress in streptozotocin-induced
diabetic rats. Journal of Medicinal Food, 8(3), 362-8.

[7] Rajeshkumar, N.V., Pillai, M.R., and Kuttan R. (2003). Induction of Apoptosis in
Mouse and Human Carcinoma Cell Lines by Emblica officinalis polyphenols and its Effect on
Chemical Carcinogenesis. Journal of Experimental and Clinical Cancer Research,
22(2), 201-212.

[8] Chen, T.S,, Liou, S.Y., and Chang, Y.L. (2008). Antioxidant Evaluation of Three Adaptogen
Extracts. American Journal of Chinese Medicine, 36(6), 1209-1217.

[9] Bajpai, M., Pande, A., Tewari, S.K., and Prakash, D. (2005). Phenolic Contents and
Antioxidant Activity of Some Food and Medicinal Plants. International
Journal of Food Science and Technology, 56(4), 287-291.

[10] Fernandez-Robredo, P., Moya, D., Rodriguez, J.A., and Garcia-Layana, A. (2005). Vitamins
C and E Reduce Retinal Oxidative Stress and Nitric Oxide Metabolites and Prevent
Ultrastructural Alterations in Porcine Hypercholesterolemia. Investigative
Ophthalmology & Visual Science, 46(4), 1140-1146.

[11] Ding, L., Luo, X., Tang, F., Yuan, J., Liu, Q., and Yao, S. (2007). Simultaneous
Determination of Flavonoid and Alkaloid Compounds in Citrus Herbs by High-Performance
Liquid Chromatography-Photodiode Array Detection-Electrospray Mass Spectrometry.
Journal Chromatography B, Analytical Technologies in the Biomedical and Life Sciences,
857(2), 202-209.

[12] Kumaran, A., and Karunakaran, R.J. (2006). Nitric Oxide Radical Scavenging Active Components

from Phyllanthus emblica L. Plant Foods for Human Nutrition, 61(1), 1-5.



NSANSUMINENAEASUASUNSDISCU (enednenAacsiainAlulag) UA 2 aluwiAun 1 Uns1Au 2553

[13] Wattanapitayakul, S.K., Chularojmontri, L., Herunsalee, A., Charuchongkolwongse, S.,
Niumsakul, S., and Bauer, J.A. (2005). Screening of Antioxidants from Medicinal
Plants for Cardioprotective Effect against Doxorubicin Toxicity. Basic &
Clinical Pharmacology & Pharmacology & Toxicology, 96(1), 80-87.

[14] Poltanov, E.A., Shikov, A.N., Dorman, H.J., Pozharitskaya, O.N., Makarov, V.G., Tikhonov,
V.P., and et al. (2009). Chemical and antioxidant evaluation of Indian gooseberry
(Emblica officinalis Gaertn., syn. Phyllanthus emblica L.) supplements. Phytotherapy Research,
23(9), 1309-1315.

[15] Majeed, M., Bhat, B., Jadhav, A.N., Srivastava, J.S., and Nagabhushanam, K. (2009). Ascorbic
Acid and Tannins from Emblica Officinalis Gaertn. Fruits--a Reuvisit.
Journal of Agricultural and Food Chemistry,14;57(1), 220-225.

[16] Wang, Y.F., Wang, X.Y., Ren, Z., Qian, C.W., Li, Y.C., Kaio, K., and et al. (2009). Phyllaemblicin B
Inhibits Coxsackie Virus B3 Induced Apoptosis and Myocarditis. Antiviral Research, 84(2),150-8.

[17] Nicolis, E., Lampronti, |., Dechecchi, M.C., Borgatti, M., Tamanini, A., Bianchi, N.,
and et al. (2008). Pyrogallol, an Active Compound from the Medicinal Plant Emblica
officinalis, Regulates Expression of Pro-inflammatory Genes in Bronchial Epithelial Cells.
International Immunopharmacol, 8(12), 1672-1680.

[18] Sumantran, V.N., Kulkarni, A., Chandwaskar, R., Harsulkar, A., Patwardhan, B., Chopra, A.,
and et al. (2008). Chondroprotective Potential of Fruit Extracts of Phyllanthus emblica
in Osteoarthritis. Evid Based Complement Evidence-based Complementary and
Alternative Medicine, 5(3), 329-335.

[19] Yokozawa, T., Kim, H.Y., Kim, H.J., Tanaka, T., Sugino, H., Okubo, T., and et al.
(2007). Amla (Emblica officinalis Gaertn.) Attenuates Age-related Renal Dysfunction
by Oxidative Stress. Journal of Agricultural and Food Chemistry, 55(19), 7744-7752.

[20] Mir Al, Kumar B., Tasduq, S.A., Gupta, D.K., Bhardwaj, S., and Johri, R.K. (2007). Reversal of
hepatotoxin-Induced Pre-fibrogeic Events by Emblica officinalis--a Histological Study.
Indian Journal of Experimental Biology, 45(7), 626-629.

[21] Agnihotri, V.K., Elsohly, H.N., Khan, S.I., Smillie, T.J., Khan, I.A., and Walker, L.A. (2008).
Antioxidant Constituents of Nymphaea Caerulea Flowers. Phytochemistry ;69(10), 2061-2066.

[22] Wagner, H., and Ulrich-Merzenich, G. (2009). Synergy Research: Approaching a New Generation of
Phytopharmaceuticals. Phytomedicine, 16(2-3), 97-110.





