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Abstract

Phyllanthus emblica Linn. (Indian gooseberry) is an indigenous fruit crop
growing in all region of Thailand. The fruit has antioxidant properties and have been
used as both food and herbal medicine. The objectives of this work were to study the
physical properties, hydrolysable tannin contents and antioxidant activity of 12 selected
clones of Indian gooseberry from Kanchanaburi province. The results of the study
showed significant differences (p<0.05) in all physical properties including fruit
diameter (2.46+0.2-3.38+0.1 cm), fruit height (2.43+0.1-3.03£0.1 cm), fresh weight
(8.47£1.1-20.67+£1.8 g), percentage of flesh weight (85.48+1.8-92.38+1.0%) and
percentage of flesh dry matter (13.21+2.6-17.14+1.2%). Among all clones of Indian
gooseberry, PK1, PK8 and PK16 had the highest fruit fresh weights. The results also
demonstrated significant differences (p<0.05) in the contents of hydrolyzable tannin and
antioxidant activity among 12 selected clones of Indian gooseberry. The contents of
hydrolyzable tannin and DPPH radical scavenging activity in all Indian gooseberry
varied from 192.8+8.2-445.9+8.4 mg tannic acid equivalents/g of dry weight and
antioxidant activity (ICsp) varied from 0.194-0.807. PKS5 have highest hydrolyzable
tannin contents and antioxidant properties. It was concluded that antioxidant properties
of Indian gooseberry varied in accordance with tannin contents of the fruits.
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scavenging

Address correspondence and reprint request to: Piyanee Ratanachamnong, Department of Pharmacology,
Faculty of Science, Mahidol University, Bangkok, Thailand; E-mail address: piyaneer@hotmail.com



4 Thai J Pharmacol; Vol 35: No 1, 2013

£ o

nsAnmansusn e Usinaaslalesladunuiivuasgnasiuayya

aaszrasnznannndaninnmaamngs
#a5m Hnausengd’ lued dnenuun’ enansed dedu’ wadilendl seutivae’

'thennalulaiinsunens dantdasinendaasiazmnaluladuvialssmalna(27.)
ZMAITILNFEING AUSUNNLAFNS NININENFLNYNINENFLATUATUNTI LT
*MANTILAFEEINE AUSINENAIFENS NININENFINRAD

N GIED]

uzmnwtlan (Indian gooseberry) Hulsinanuiiiasiinulunnmenastszmalnaiion
ianuanmauaseanayuls desnndignslumsiueyyadas: muidezuiliiogussad
iaAnmdnyazmanenIw ﬂ'%mmmﬂaimlaeﬁmuﬁuLLazqméé'wuaqyaﬁaiwm
sznatlaw wislFlumsdadeanmeiusimnsaunndmiomaauyd w12 medy
HAaMIAN AN BULMIMEMWEaIHaNzNTaNwuD Hanuuandvagaivoddaicly
‘V!ﬂgﬂﬂmxﬁﬁ’lﬂ’liﬁﬂ‘lﬂ’l(p<0.05) wumé’uvhglutfﬂaw(2.4610.2-3.3810.1 >N.) ANUTIHD
(2.43+0.1-3.0320.1 ww.), Wwiinancdena (8.47+1.1-20.671.8 n.) Fawazthuiinantile
(85.48+1.8-92.38+1.0%)uaz3pgavinwinusiatiia (13.2142.6-17.14+1.2%).  sadu
PK1, PK8 waz PK16 ﬁ‘tfmﬁﬂamiawagqﬁq@ dulFinamslalasladunuiiuuazgnia
BYYIDATLYRNEAU PK1-12 flamuuaneatheiitesdnia (p<0.05) Tasusmalalas
Tadunufiufiensswin 192.8+8.2-445 98 4 fiadnSuzasnsounuiindaniuhmiinui uas
Qnauauyadasy DPPH (IC,,)ilessuiy 0.194 - 0.807 Temanadu PK5 fi3ana
lalasladunuiiuuazqnasuayyadass DPPH geiigaiian/3auiiisufumeduiu g daiu
?\’Nmmsaa@lﬁimwéﬁmawaSaiz DPPH wasnznndanazudsduandsainaesans
lalasladunudiu

L a QGJ a
Mmdan: nenwilen anvasmemeanmw lalesladunuiiu gnddusyyadase



Thai J Pharmacol; Vol 35: No 1, 2013

Unin

Nzaudoy (Indian  gooseberry)
AINNFTNS Phyllanthus emblica Linn.
2¢1129@ Euphorbiaceae (Uuayulwsiiny
mllugiimawedeazivsaniasld was
nannarazasdszinalng Tdduen

= Vv % Vv %3
ngsnm Hasswgauivia aald uiles Ju
Wuvie U1N9NNIeuazdu g 1589w

9 o
MsAnwasanaanaNzINUanignd
TumsHuydungnyazanniisiamuaa
wazasanaannlaanvasdunzantani
g %3 gj = = X
gnslunisgugenisdytiulavesie
Candida albicans 1u°b"aﬂ‘l_|‘lﬂl’4

aggaﬁas: (Free Radical) @8
Tutanawasansfinedianaseu 1 167
Tifaanuligdes davldudsauny
a o d‘ d‘ Y v @ a
ALANAIAUNBIATDULNA LY AN ULANLA®
ANuEdes drussignudedianasaulun
azldudadidnasauldannarsauaaludlu
Ufnsengnld uazayyadassiasdeaanse
Tusruanuansungie lusumeanaliie
< a c} o &’ d} &
uarsienyinaieilatiia vianerald

= Y @ P
wasuwlasayamenugnssumelusas
lusinzneyyadaszuiniiuliazne
DUANTILLATINMEY 158N oxidative stress
o LA lseraesiia 1Y ¥aanLaaaNla
Qﬂ(;l’u (arterosclerosis) ~ N£t59 (cancer)
RHINULA AR 8LHEIEY (wrinkle) Wazlie
\Uuqad (lipofuscin spot) Tsnanuddan
(Alzheimer’s disease) 15@W15nudY" "

a [ & '
asunuiintunialuasngaln

aWuaa (Polyphenol compounds) ¥

&

Tuanazwalvg wialu 2 wile Ao

Hydrolyzable tannins ﬁqmauﬁmumi
azaaluih  @sdhanluunuiiuziioiiaz
[ v . . = a & o
Lﬂuﬂqu gallic acids aNAUN VUMD
Condense tannins 38 Proanthocyanidins
Wuunuiuiararsiiren arsdranlu
unufugfiatiaziUungy flavones’ '
wnudugINIsaduduluianaves
dsUsznavdunddlavaresiianlusiu
d1999Ma88d INNBYNADATE LilaTU
uaih e sslieuuiaenuaies 39d
a v d‘d ::: 4 4
NudsanuendnneInulselani
PounudY wu gnway wdeagu 7 1
vuiy Muiuldiudsquantidnisdiu

auyadassrasasunuiin’ lagwmmne

v
Y A a

A g
Tunzarwtonzaulumaldnfiunuiiugs
wuddusadugenisiasafivleves
WUPNLIE L?‘Juaqulws%'ﬂmmmsé’mau
PALEaupatiatia SN¥IDINITNBITM §

Qn’ Vv a 14 a =
gnsduayyadase’’ aanisiinaand
wruzeImiud Fuluasdealuns
v a 15-18 av X Ho o
U YNA DT PUIeBUUIIN
JogUssaedinadnmanymenanienw
- . oA 2o
Ysinaanslalasladunuiiuwazgnsau
ayyadass DPPH zaaxznndan 11w
12 @eauanulaslgnuanensnsly
Jeniangauy’s Funuasnsldvings
AMLEDNULAZYENENUTINNINAUNTUBE NN
535uEd taudayaiugiulunis
AALaDNEIgAY wustIwazdILasyl
tneasnsugnidunisarlunisinluly

Uszlemiiluenuazanmsulsguaaly



e HUNISIY

NSANISNHUSNINAIIAINY DI
vz ntlan

gunudatmanznatlanluszez
HAUATINY 10 K8 Tuudazanaduanulas
Ugnuaunensnsludaniomyauys 5w
Wadu 12 Medu (cdones)  luraidou
NMAN-LHBUNIAN W.A. 2555 1NNTIA
WUB U N NHALAZ AN NTIHATING A
fatunadenadiiiamalias snhwinga
daws usnda Fainwinaaiiie fuin

SpeazpNNYINING AN A1l

Sasazuanivinaaiia

= (wtindatiia/ ihwtingadana) x 100

HUNVUNULILHD NAINAULINN

AUVAN 80 PaALTEALHE WU 48 HILN4

q u
J 4

MU DEATYBNNNLUNLINLILD (91l

k4 3’ 0 4 g
IDYISYNUINUNLLVNLUD

= (winuwiaiia /1dhwindawiiea) x 100
= % ] 4{' o a I'd
MsseseneIag i [Uas1ew

ihaegnanzNdaNae 1 Alansy
admhazann  usnwdensuazthiie
wranuilonfildanue muthudinses shish
N3EVIUMT  freeze drying dun: 20
T Lﬁu%'nm“?;qm%{]ﬁ 20  29FN

walded el lumsneaasaalyl

Thai J Pharmacol; Vol 35: No 1, 2013

mananzsaalalasladunuiiy

(Hydrolyzable tannin contents)

31A5712%1a835 Folin-Ciocalteu
method GOUUANAINIZUDI Singleton U
Rossi (1965) ahsenasaiiiilalasladuny
HuazyU)A3ennU Folin-Ciocalteu reagent
{Aeu wngsten 4aZ molybdenum blue
TidhGuuazgandunssiinnueniaay
735 W luuas WuasiedaNNdNdy
5 mg/ml U31@3 30 ul luthnay 2,370
ul waztinaI58=a18 Folin—Ciocalteu
U3ines 150 il wanlishiuield 1wl
nntudnlrdenmiusuaduiUsnns
450 ul wanlwshausaneBBluiisiouy 40
- 60 Wil HaIeNsiaganauualag
Lﬂ% 849 UV-vis-spectrophotometer 11 A ’l‘ﬁ
launuSsuisununsmanasgiuees nse
wnuiln tannic acid uanaxaduliadnSuvas
nsaUNUANGanINU I BT N
(mgTAE/gDW)"

'd
N1INAFAUGNENIINIUBYNADATE
(Free radical scavenging assay)
g Vv a
neaaugnaIuayyadastlurae
naaas loaldansaradraihjasennuas
DPPH Zaiiluayyadasziiadasidie® az
- o 4
ganauusaladnaneIndy 515-517
nm 38 DPPH" U n3ennuansaianm
= Qg‘ a =
Ngnseuayyadase duavansazaisay
d' I = <~ [J L4 <~
wWaguludmasohlinsganauusanas
TeawSauiisunuansauayyadassily

L?Jummgmﬁa ascorbic acid LLag trolox



Thai J Pharmacol; Vol 35: No 1, 2013

MAIeNLinaulasnnidees Liu
et al. (1997) lagihasaiaeanazaraaie
95% wmuaa UsSas 20 ul wuadly

0.1 M DPPH solution 31U 180 ul WaW

]
=1

aam D luniananmniivies

9 u

Tvihnu
WENNU 15 A IeAINIYAnaULEN
MELAIDY automated microplate reader 11

mlaanedumm IC,,”

MIATIHNNEDH

irdayananueilaitasizin
AIRdY §EUTENIUUNIANIFIULEIAIEH
anuudsusiulagds  One-Way ANOVA
wiasdayaiaaazuanivilinantiiauazias

g’ 4 4 ngl, a o .

azvaviininuiviilalaadd arcsine
transformation  Aawi lUAas1ziN1Nad @
waAleNziaNuFNNUs sz ulsla

ac .
19 Pearson’s correlation

HAAAN TN TIVE

NNMITANHIAN UM WNE
Nz NUaNNNNNTANYIUYT I 12
deau (m's'mﬁ 1) WU 2UIA
Wushaudnans anugans hwinaadans
Spvazvaviminaniiie waziozazyas
Thminuiadiauanenetuata e e
(p<0.01) dadIUTEUINFUNFUINANED
wasanugana iudaduilisznauly
msUadanearrasafunansinanmie
utu wudrleasradu PK17 i
WdushgudnanauarA NG INaNINTIge
duaedy PK11  Jidurgudnaniuay
AMNgKaTiasiign

dladnmIesarsaniwinaais
wazi M nuiaiiafeasisuandenis
Wiadule wuhaedu PK3 i5auazuas
iwminaaiilauasihmiinuiailageae wos
shedu PK4 H5azazaniminaadiates
ﬁqﬂ yuzhanadu PK5  N3sgaztihmin
wisiladiige wamsfnmieduana
§90AFDINUINIUIIUATUAT AN
(2554) ﬁﬁﬂmmmuﬂamﬁmu 17 @
WUFNINTINTAUIN WUANINUANEINTN

MEMWLDIDINAUTAITHNUANANAY’



Thai J Pharmacol; Vol 35: No 1, 2013

AINN 1 aNBMENNMEMNEBIKANLINUBNN 12 SEAUNNNNIANYIUYS

ALY L uen ANNFIND 1NUNEANE Spaazuny Spsazuay
(Clone) gudnanma | (Fruit height, | (Fresh weight, | hwiinaadia | shwtinuiaiie
(Fruit diameter, cm) g) (Percentage of | (Percentage of
cm) flesh weight) flesh dry
matter)
PK1 2.9+0.1° 2.5+0.1" 13.2+0.8 89.3+0.6" 15.2+0.3°
PK3 3.1+0.2° 2.8+0.1% 15.5+2.2 92.4+1.0" 17.1+1.2°
PK4 3.1+0.2% 2.6+0.2° 14.5+2.2% 85.5+1.8° 13.3+0.6°
PK5 3.1+0.2° 2.7+0.2% 15.3+3.5% 88.5+2.0" 13.2+2.6°
PK8 3.3+0.2% 2.8+0.1° 17.6+2.4 88.5+3.5% 15.0+1.0°
PK9 3.1+0.2° 2.6+0.2 14.5+2.9% 87.5+2.7° 15.5+3.7°
PK10 3.2+0.2" 2.9+0.3" 16.8+3.0" 90.0+2.0" 13.6+0.9%
PK11 2.5+0.2" 2.4+0.1° 8.5+1.1° 85.6+5.8% 16.9+1.0°
PK12 2.8+0.1° 2.8+0.2™ 12.5+1.7" 89.0+1.7% 14.7+0.4%
PK13 3.1+0.1° 2.9+0.1" 16.4+2.0™ 88.2+0.6" 15.6+0.5"
PK16 3.3+0.1% 2.6+0.1 16.9+1.7% 89.3+2.0" 15.7+1.0%
PK17 3.4+0.1° 3.0+0.1" 20.7+1.8" 87.6+2.5% 14.9+0.8°

1/

multiple range test Nszauiad

aa

= AIRAENANULANANNNEIANIEaUTEdAt 0.01(p<0.01) laeis ANOVA

[

Aty 0.05 (p<0.05)

ANAFINAINAIEAIDNHTNUANANAUMNLUIAINANNUANANNINEAHLA8ISYD9 Duncan




Thai J Pharmacol; Vol 35: No 1, 2013

msdnwinBinalalasladunuiiv
lunznadawwui Ssnalalasladuny
fufiuondeiu Tag PKs  fiusinalalas
1a?‘hmuﬁu§qﬁqﬂ wae PK13  HUSuno
lalasladunuiiutioniign  nmsdnm
quashuayyadasy DPPH zasuzznuilax
Fensandudanuduiudigaidu
UfAsenvaseyyadaseldasenil (1C,)
wuh PK5 fignséuayyadass  DPPH

vV

1 J
g9da  wausN PK10 dgnaauayyeddsy

DPPH niige Haanndasiunuideas
Poltanov et al. (2009) Awuhasanaan
Hanzwdon 4 seug Nauantduas
Uszansawlumsiuayyadassunnen
N UANAUNENUTBEANaNYalLaE
Ale (2553) fwuh wenatlon 12 @
Wug namiamauys y35nd
Uszanu@stug  wazswmanseny JuTanm
n5ilude ssanhuesd uazgnslums

iuayyadaszuanany”

{ < o a
i 2 USanaanslalesladunuiiuuazgnadusyyadase DPPH (IC,,) vasnzanuilan

M 12 YAUNNNHIAMYIUYT

AL YSnasslalaslagunuiiv (mgTAE/gDW)" qwéé’mamﬂaﬁms DPPH (IC,,)

(Clones)
PK1 260.6+12.2" 0.546
PK3 319.7+11.2° 0.302
PK4 223.1+6.8° 0.568
PK5 445.9+8.4" 0.194
PK8 220.3+10.7" 0.639
PK9 212.5+16.3" 0.615
PK10 205.7+17.4"% 0.708
PK11 279.7+15.1° 0.547
PK12 316.1+11.9" 0.382
PK13 192.8+8.2° 0.807
PK16 226.6+7.3° 0.709
PK17 264+17.9% 0.571

Ascorbic acid - 0.076

Trolox - 0.130
F-test oH ok

1/

multiple range test N3zAUNBEIAY 0.05 (p<0.05)

a

AURFHNOINOIEAIDNHINUANANAUAINULUININANNUANANN TR LA8IF2a9 Duncan

“ AUAENANNLANANINEDANSEAULEEIAR 0.01(p<0.01) 1aad5 ANOVA




10 Thai J Pharmacol; Vol 35: No 1, 2013

d‘ 1 L = IAOJ g L J g?’ = L Ql
3NN 3 MdndszAnsanduius (1) sewingnadueyyadass DPPH AuamManuoe

=~

a1 ) 2a9nzNtaN 12 SEAUNNWWIAMYIUYS

Kl

\:(% 33,
RS

ag ag s =

- s s = .

© s 303 aog T’Q gc_

=2 (Y P P c @

07; ‘(é 5 8 <] g = EE

g = e & | @ = c g | 2=

pas < A R 7 2 = (=]

c 3ol @ & @ °= = =

c = EYa I (] e 3 _ = =
ushgudnanama 0.627* | 0.965** | 0.289 | -0.326 | -0.243 | 0.260
mmgma 0.768** 0.392 -0.234 -0.075 0.098
‘lj']‘i/iﬁﬂﬂﬂ&la 0.305 -0.286 -0.207 0.251
Sp8azuanBINIANS 0.221 0.188 -0.247
508819 VUNULINKG -0.144 0.085

USinaanslalasladunuiiv -0.932%*

a

* + manUszandanaunus (r) Aladaymeadanszauisdf 0.05 (p<0.05) waz 0.01

(p<0.01) MUMAU

0.8 L 4 y =-0.0023x + 1.164
0.7 - L 2 R* =0.8662

0.6 -

v DPPH (IC50)

0.5 |

=

04

aa

0.3

o

0.2 -

OMBATUAUNADAST

0.1

0 100 200 300 400 500

Usaumuanslalnslagunuiiu (mgTAE/GDW)

‘ﬂ' %4 %4 | = o Anl vV =
M 1 enuduiuszassdnamslalasladunuiiudugndiuayyadass DPPH



Thai J Pharmacol; Vol 35: No 1, 2013

. < R
NNMdAnwIgniaueyyadass
DPPH uazAoansniedu 9 vasnszadan
4
wugnidueyyadasz DPPH
L % o K QI =Y
anudunusulsiumnnulsinamslalos
l:! 1 4 = Q( 7 %
ladunuiiu Fefiardusz@ndandunus
(r) NV -0.932 ( @SN 3) tHasn
°‘9/ = v

MINENUGVEINUDYNADISE DPPH 60

M IC,, Fevhlvien r Fendluau Taaen IC,,

1 4

FUFANDNgNEIIUBYYaDTT: DPPH §a”
' P [ g a a A

nanda Usinamslalasladunuiiuiiing

xg o COAl a & =
Nz e IC,, 898089 Zenanad
wznuianndvsnamslalosladunudiv
v QoJ Vv a

g9 dewaligndenuayyadasz DPPH
X v P2

geruaulidneg andiasnnnaslalas

Tadunuiiutumsvitslunguansusznauil
a li! o] 1T An) Vv

Tuda issnuihdgnslumsauayys

ddse
agﬂmamﬁﬁ'ﬂ

mﬂmsﬁﬂmagﬂlﬁiw NzANtaN
MMNNWIOMYIUYIN 12 Seauiiansne
NNAEAINUALLARNNUANGINNY Lo

4 ] 4

WUENAUENIUAEANNFIHD UUTHUATS

v 1
° o

MuvinKe wazaeauniUITuIMas
4 a = lg v
lalasladunuiiugs azlgndduayya
daszgudunu lagynnaeduiia IC,, g

NIEITNINIFIUNY ascorbic acid  WAZENT

1
Ua o

MNP tolox  LHBNNTANANANTAN
WANGAINNUFIEAUNNIUIANSD N
WUEGUENAN ANNGILazINENTAGD
HOABUI NG (B SeGu PK8 PK16 PK17
nvzmmnzdmsumah Wlddssleniuds
sUlugasnnssneImMIndeInIsHasIa
ney tadvgaanuaulazesguilae diu
YV d' £4 < 1 a
agaunlinasuiadn wadusumens
lalasladunuiiugs wu eedu PK3 PK5
PK12 ®)WMIZdNNURATNNTINEINID
4 2 a9 v o ¥ W
3avdhan lianudamiulsinums
S1AUNINNNVUINYBING NUAITANE
WA NTDIN SR EATNTTN NuNUgn
y E R I S
waZAMWINABNYBINUNUgnTIuaNGNAY
ND1ATNAG DA NHULNINNMEMNN UAZDIA -

Usznaumaaiizasnsnadanaug

Aeenssnudszna

VY v

820U UAN WIHFUNT 38z
UszWUs wazuranndar a1%21AN
doUuIEI NN A FNSuaztne luladi
Usznalng RMTNNrulgesasiana
AUSINEAENS NVIINENFENT RS NIV
A1U5nEIN15I98 wazdnIvulIae
a I'd = 1

Inenenadasuazineluladualszinalneg

(N.) NauEUNUIRE

11



12

L@NEI5BNDY

< v

sHWE ANIBUINT, IUUM Ywde,

2

a (4 Isa

nia Fewys, gausing duan, ana

e L2

4

S0U SOWAETH  ULAZTWIWITHU LW
Wazgasaos. MawaneSuthentiy
tnnasanaldenaunzautow
(Phyllanthus emblica L.) §1%5ulsa@ia
wauaudionlugasthn. The 5" Annual
Northeast

Phammacy Research

Conference of 2013 “ Phammacy
Profession: Moving Forward to ASEAN
Harmonization” Faculty of
Pharmaceutical Science, February 16-
17, 2013. Khon Kaen University,
Thailand. 151-4 .

a

AT MaaNUszLEag, Iag NAFNNS, U

o9

=~

UsNe lreesau, I9ead ey uaz
goNanuol qUanes.  AMMNKALSY
AMNVAINVNAIENINWUTNTINY BN
vzaudonituiiiessinatande
Fanfadu. Fasdunsussgams
91NN I N ELNHATAITAS
ASAN 49: e 1-4 NN, 2554,
NMINEIFUNHATAITNT. NTUNNA.
465-72 1.

gaNanual §udees, Ussdaas Snans,
uAs Waelszaig,uielsng lue
azpU waziim @aumu. aseangns
PNFINNWUBENMTAIUB YYD TLYDN
sanannusnden 12 @eWug.
NTNTIUNMSUNNEMUFIN 2553;

3(1):20-7.

10.

11.

12.

13.

Thai J Pharmacol; Vol 35: No 1, 2013

Pramyothin P, Samosorn P,
Poungshompoo S, Chaichantipyuth C. The
protective effects of Phyllanthus emblica
Linn. extract on ethanol induced rat
hepatic injury. J Ethnopharmacol. 2006;
107(3):361-4.

Lin MT and Beal MF. Mitochondrial
dysfunction and oxidative stress in
neurodegenerative diseases. Nature. 2006;
19(443):787-95.

Lin YR, Chen HH, Ko CH, Chan MH.
Neuroprotective activity of honokiol and

magnolol in cerebellar granule cell
damage. Eur J Pharmacol. 2006; 537(1-
3):64-9.

Papus MA. Antioxidants Status, Diet,
Nutrition and Health U. S. A: CRC
Press,1998.

Dexter DT, Holley AE, Flitter WD, Slater
TF, Wells FR, Daniel SE, et al. Increased
levels of lipid hydroperoxides in the
parkinsonian substantia nigra: an HPLC
and ESR study. Mov Disord. 1994;
9(1):92-7.

Diez MT, Garcia del Moral P, Resines JA,
Arin  MJ. Determination of phenolic
compounds derived from hydrolysable
tannins in biological matrices by RP-
HPLC. J Sep Sci. 2008; 31(15):2797-803.
Roux DG, Maihs EA, Paulus E.
Condensed tannins. 9. Distribution of
flavonoid compounds in the heartwoods
and barks of some interrelated wattles.
Biochem J. 1961; 78(4):834-9.

Gil MI, Tomas-Barberan FA, Hess-Pierce
B, Holcroft DM, Kader AA. Antioxidant
activity of pomegranate juice and its
relationship with phenolic composition
and processing. J Agric Food Chem. 2000;
48:4581-9.

Gu HF, Li CM, Xu YJ, Hu WF, Chen
MH, Wan QH. Structural features and
antioxidant activity of tannin from
persimmon pulp. Food Res Int. 2008;
41(2):208-17.

Tian Y,Zou B,Li CM,Yang J, Xu
SF. Hagerman AE. High molecular weight
persimmon tannin is a potent antioxidant
both ex vivoandin vivo. Food Res Int.
2012; 45:26-30.


http://www.ncbi.nlm.nih.gov/pubmed?term=Pramyothin%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16750340
http://www.ncbi.nlm.nih.gov/pubmed?term=Samosorn%20P%5BAuthor%5D&cauthor=true&cauthor_uid=16750340
http://www.ncbi.nlm.nih.gov/pubmed?term=Poungshompoo%20S%5BAuthor%5D&cauthor=true&cauthor_uid=16750340
http://www.ncbi.nlm.nih.gov/pubmed?term=Chaichantipyuth%20C%5BAuthor%5D&cauthor=true&cauthor_uid=16750340
http://www.ncbi.nlm.nih.gov/pubmed/16750340
http://www.ncbi.nlm.nih.gov/pubmed?term=Lin%20YR%5BAuthor%5D&cauthor=true&cauthor_uid=16631734
http://www.ncbi.nlm.nih.gov/pubmed?term=Chen%20HH%5BAuthor%5D&cauthor=true&cauthor_uid=16631734
http://www.ncbi.nlm.nih.gov/pubmed?term=Ko%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=16631734
http://www.ncbi.nlm.nih.gov/pubmed?term=Chan%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=16631734
http://www.ncbi.nlm.nih.gov/pubmed?term=Dexter%20DT%5BAuthor%5D&cauthor=true&cauthor_uid=8139611
http://www.ncbi.nlm.nih.gov/pubmed?term=Holley%20AE%5BAuthor%5D&cauthor=true&cauthor_uid=8139611
http://www.ncbi.nlm.nih.gov/pubmed?term=Flitter%20WD%5BAuthor%5D&cauthor=true&cauthor_uid=8139611
http://www.ncbi.nlm.nih.gov/pubmed?term=Slater%20TF%5BAuthor%5D&cauthor=true&cauthor_uid=8139611
http://www.ncbi.nlm.nih.gov/pubmed?term=Slater%20TF%5BAuthor%5D&cauthor=true&cauthor_uid=8139611
http://www.ncbi.nlm.nih.gov/pubmed?term=Wells%20FR%5BAuthor%5D&cauthor=true&cauthor_uid=8139611
http://www.ncbi.nlm.nih.gov/pubmed?term=Daniel%20SE%5BAuthor%5D&cauthor=true&cauthor_uid=8139611
http://www.ncbi.nlm.nih.gov/pubmed?term=D%C3%ADez%20MT%5BAuthor%5D&cauthor=true&cauthor_uid=18666172
http://www.ncbi.nlm.nih.gov/pubmed?term=Garc%C3%ADa%20del%20Moral%20P%5BAuthor%5D&cauthor=true&cauthor_uid=18666172
http://www.ncbi.nlm.nih.gov/pubmed?term=Resines%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=18666172
http://www.ncbi.nlm.nih.gov/pubmed?term=Ar%C3%ADn%20MJ%5BAuthor%5D&cauthor=true&cauthor_uid=18666172
http://www.ncbi.nlm.nih.gov/pubmed/18666172
http://www.ncbi.nlm.nih.gov/pubmed?term=Gil%20MI%5BAuthor%5D&cauthor=true&cauthor_uid=11052704
http://www.ncbi.nlm.nih.gov/pubmed?term=Tom%C3%A1s-Barber%C3%A1n%20FA%5BAuthor%5D&cauthor=true&cauthor_uid=11052704
http://www.ncbi.nlm.nih.gov/pubmed?term=Hess-Pierce%20B%5BAuthor%5D&cauthor=true&cauthor_uid=11052704
http://www.ncbi.nlm.nih.gov/pubmed?term=Hess-Pierce%20B%5BAuthor%5D&cauthor=true&cauthor_uid=11052704
http://www.ncbi.nlm.nih.gov/pubmed?term=Holcroft%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=11052704
http://www.ncbi.nlm.nih.gov/pubmed?term=Kader%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=11052704

Thai J Pharmacol; Vol 35: No 1, 2013

14.

15.

16.

17.

Poltanov EA, Shikov AN, Dorman HJ,

Pozharitskaya ON, Makarov VG,
Tikhonov VP, et al. Chemical and
antioxidant  evaluation  of  Indian

gooseberry (Emblica officinalis gaertn.,
syn. phyllanthus emblica L.) Supplements.
Phytother Res. 2009; 23:1309-15.

Raghu HS, Ravindra P. Antimicrobial
activity and phytochemical study of
Phyllanthus emblica Linn. IJPSR. 2010;
1(1):30-3.

Mota MLR, Thomas G, Barbosa Filho
JM. Anti-inflammatory actions of tannins
isolated from the bark of Anacardium
occidentale L. J. Ethnopharmacol. 1985;
13(3):289-300.

Mehmood MH, Siddigi HS, Gilani AH.
The antidiarrheal and  spasmolytic
activities of Phyllanthus emblica are
mediated through dual blockade of
muscarinic receptors and Ca?" channels. J
Ethnopharmacol. 2011; 133(2):856-65.

18.

19.

20.

21.

22.

Damodaran M and Nair KR . A tannin
from the Indian gooseberry (Phyllanthus
emblica) with a protective action on
ascorbic acid. Biochem J. 1936;
30(6):1014-20.

Singleton VL and Rossi JA. Colorimetry
of total phenolics with phosphomolybdic-
phosphotungstic acid reagents. Am. J.
Enol. Vitic. 1965; 16:144-158.
Abdel-Hameed ESS. Total phenolic
contents and free radical scavenging
activity of certain Egyptian Ficus species

leaf samples. Food Chem. 2009;
114:1271-7.

Liu F, Ooi VE, Chang ST. Free radical
scavenging activities of  mushroom
polysaccharide extracts. Life Sci. 1997;
60(10):763-71.

Zhou HC, Lin YM, Wei SD, Tam
NFY.  Structural  diversity and
antioxidant activity of condensed
tannins fractionated from mangosteen
pericarp. Food Chem. 2011;129: 1710-20.

13


http://www.ncbi.nlm.nih.gov/pubmed?term=Poltanov%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=19172666
http://www.ncbi.nlm.nih.gov/pubmed?term=Shikov%20AN%5BAuthor%5D&cauthor=true&cauthor_uid=19172666
http://www.ncbi.nlm.nih.gov/pubmed?term=Dorman%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=19172666
http://www.ncbi.nlm.nih.gov/pubmed?term=Pozharitskaya%20ON%5BAuthor%5D&cauthor=true&cauthor_uid=19172666
http://www.ncbi.nlm.nih.gov/pubmed?term=Makarov%20VG%5BAuthor%5D&cauthor=true&cauthor_uid=19172666
http://www.ncbi.nlm.nih.gov/pubmed?term=Tikhonov%20VP%5BAuthor%5D&cauthor=true&cauthor_uid=19172666
http://www.ncbi.nlm.nih.gov/pubmed/19172666
http://www.ncbi.nlm.nih.gov/pubmed?term=Mehmood%20MH%5BAuthor%5D&cauthor=true&cauthor_uid=21093572
http://www.ncbi.nlm.nih.gov/pubmed?term=Siddiqi%20HS%5BAuthor%5D&cauthor=true&cauthor_uid=21093572
http://www.ncbi.nlm.nih.gov/pubmed?term=Gilani%20AH%5BAuthor%5D&cauthor=true&cauthor_uid=21093572
http://www.ncbi.nlm.nih.gov/pubmed/21093572
http://www.ncbi.nlm.nih.gov/pubmed?term=Liu%20F%5BAuthor%5D&cauthor=true&cauthor_uid=9064481
http://www.ncbi.nlm.nih.gov/pubmed?term=Ooi%20VE%5BAuthor%5D&cauthor=true&cauthor_uid=9064481
http://www.ncbi.nlm.nih.gov/pubmed?term=Chang%20ST%5BAuthor%5D&cauthor=true&cauthor_uid=9064481

