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Phytochemical Screening and Assessment of In Vitro Antioxidant

Activities from Lumnitzera littorea Leaf and Twig Extract

Luksamee Vittaya and Juntra Ui-eng

Abstract

Fad Dok Dang, namely in scientific name’s Lumnitzera littorea, is a
mangrove plant in COMBRETACEAE family. Leaf and twig were collected from area of
Rajamangala University of Technology Srivijaya, Trang campus. The dried samples of
leaf and twig of L. littorea were macerated in methanol. Crude extract was analyzed
for phytochemical properties and antioxidation activity. The result showed that the
crude extract of twig exhibited antioxidant activity at higher values than that of leaf.
The phytochemical screening revealed that the presence of various chemical constituents
including primary metabolite carbohydrate, protein and amino acid. While, secondary
metabolite found anthraquinone, tannin, flavonoid, terpenoid and alkaloid. Based on
above analyzed data, the extract from L. littorea contained effective antioxidation
compounds. This experiment suggested that the extract from leaf and twig had
important bioactive compounds which may use for natural free radical scavenging

agents instead of synthetic one.

Keywords: Phytochemical, Antioxidant, Lumnitzera littorea

Faculty of Science and Fisheries Technology, Rajamangala University of Technology

Srivijaya, Sikao, Trang.
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1.1 AUAIAYAZTINIYDIIUITY

ayyadasy (Free radicals) Wuansiliiafies fafiavnudesly auise
AnUAseiuanstaluiana (biomolecules) a1a iy arslulawnse 1Ushu naludu Jadu
29rUsEnauYaIsranielea UnAT19N189edseuundnouyadase iu191ITigusIenIeg
< 1 Yo ) v o w a 1 = < ) v
Wutie nstasutannganneuen agvilisuneidneuyadaselinundaduanvnily
LANAN1IE oxidative stress (1Wun1zNs1en1etinsldoandaunsslulasiauninniItn1zung)
Foyyadasell 2 yinfeeyyadasyredeanTLaulienin oxygen free radicals %38 reactive

a

oxygen species (ROS) wazoyyadaseifilulasiauduesdusznauienin reactive nitrogen

¥ 1
1 A

species (RNS) mnfinmziuilseiilesun q aeviliAanesaimeng 4 Wy madeussinm
LagmsuANaaeYeuTad Juduavgueinisifalsauzis lsavlauazvasaiden vielse
veanesuein Wy Alzheimer sl ainnsuA (skin aging) (Ames et al, 1993)
Fafintuainnisdniufservesoyyadas: fulvdufindawadviodulusiu euled
arslulawnsn uazfibue Aelfunisldarsiiviutihilunsiidnoyyadasevdofioninans
waufieanuausi (Antioxidant) azdediudamaineyyadaselilivinansesdusznautessad
asiueyyadasrilegsununniildannisdieseituuariitoglusssund telesty
LaESNYINEIBAMENS q AiAnaneyyadaszitun1sdntay (inflammation) MsnaAnnsains
seUUniANAY (immunosuppression) Lazdu 9 A10g19a15A1uaYLadaTy WU luily
Tngiiluagnuasiueyydaszlaun eulssidinmy latoules (Taan uazamz, 2547)
wonanil vfitanuannsolunaumsiueyyadassinasliansusznoundn fe a1situedin
oA Wannueedt ueulslveniunazunuiy Famumnlululy dduuasiudenvesity
Uneaudutfifienuddyiaiuesvgiauasiariinaing fvidedlu
UhnerautieyindeeildldliAanisimans Medaduiiogerdoresdningiatioslng fix
vvdalfifuemisu sendeuvadtnanisludnldfuuszmmuduinfemieiudmsn
(@vislun, 2552) Havtanhauaenuasaunsniundenuilaald visslalddusualun
i wenUanvueldsnenlsaiavida (Wanl gd1ued, 2522) uwasiduiivayulnslawn Tuswuns

flasswaandusnelsaiumiu Snweonisvieads smdudeldldeninuinneidenssn



‘Luwa‘uu,a y¥NwILHaNLLS (Rastogl et al, 1991) Tnesnnsludnld fuengdelsauazdae

=

fnwernisuiniunasfignidiunuaiiSe polysaccharide fiafnainluresininidluidn

21398 alUN1SABA1ULTD HIV (Premanathan et al., 1999) way LLamqm'S mauuaamu
(Rahim wazAgy 2008)
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A9 1.1 daulunaznaennanwag

danenuasiiseloauluaumnige wu elsl ToasistuiEou iy vianu
Wien Wwyusdinlidiie deudn feudasnszasd Ygniduldusedudie (hanenuna :
http://tanhakit.blogspot.com/2010/12/blog-post_3764.html (9 nIn1AU 63)
v % 1A dl o Il ¢ a U o ¥ 6 vV
MnNMsAuATnuiisRTneglusdineiudianenwae i lulduselesisnu
g1 19U auelng J¥eInemansin Terminalia chebula Retz. dnagluiad COMBRETACEAE
o Lo v & = a a . v a a
Hyihulgilugianiu Wesindarswinunuiu (tannin) wiaugniden 8113301113
2110139 Wueseunddneuiiiuae duilmdeude loneusnualunsasidunlsaunaliasy
Tsnulsaitusazienituwna Wuensvuegeus wiiwseunielu uiaudi ssuiwau Sane
$Unies Ausnludasa diefivld arsadaeinauelneldsuniseensuindusviayulng
Weasnguslunismdeansiiveanaininmeuaziivalsaatesila luvainsdiudaunse
UN9gUN N dazgauuasudIundnnsovassinie lulsemaduie arsadnainausinegldly
mMssnwilsavaneiln Wy lsAssuumaiuemis 91nsensilges lsassuumadudaany
Tsaumvau dsafands Tsanens lsawala e1nsldidusses ennsviesdn vieaile visakn
a = 3 oV v a a o S oa £
WHAlUMIBALDIMS 0T 91NSIRUUINLUALE wagSadnianansntln wenanlidligns
lunisiuaelisa sauviade HIV wazuuafiseuewlin U13eiala dusuyadassuazveas
ANUYST wenanil Garlemunuszauluiulududon warismsihnuveswivlumsidaludu
20NIININNNY TINTNTLAUNIMING1YVRIT1IN8LABNGAIY wazaueiiian dyeInemans

71 Terminalia belerica (Gaertn.) Roxb. §nagluasd COMBRETACEAE iWuliindnlu fisaus


http://tanhakit.blogspot.com/2010/12/blog-post_3764.html%20(9

yuranatsauisveivg nafldnvasdusiuuunanzazne nsanaroudisazlos dud
feslHuenfenaun fsaie dhavamu Wueszuie thyssn uiiaumegnee uilsanm uwild
WASAEA99215 (@UALAN https://medthai.com/%E0%B8%AA%BEN%BEIWAL%EN%BE%
AD%E0%B8%9E%E0%B8%BA%E0%BI%80%E0%B8%A0%E0%BE%81/ (9 NINHIAL 63)

uanaIntifuynane Mbunilsluaed COMBRETACEAE fiFoinenmanido
Terminalia catappa Linn. wasnlgvindueen uivissde 15adn Tu wazildensnwieins
thesade dhifurnsdeldmn wn Tearomsuin emsindivesndnuiile luussmaliniu
fnsldluynanadusayulnsiiutiudmiuinelsadu (yn1a https://medthai.com
/%E09%B8%AB%E0%B8%BI%E0%B8%81%E0%B8%ATWHE0%B8%B2%E0%B8%87/ (9
NINAIAL 63)

aseueuLAdaTy fie asflannsnduds vdewwaoniaifnujiseneondindy
(oxidation) Fafluaniumuesnisiineyyadase (free radical) Wy M3ineendiatuvesdin
(lipid oxidation) aansantwmunalnmssudalaiu 3 via e

1. Preventive antioxidant ﬂaaﬁumﬂﬁﬂa%a@aﬁz

©
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a a a

2. Scavenging antioxidant  vanenIedudteuladaseiliia

2,

U

(%
a

3. Chain breaking antioxidant vilvignlgvuesnisiineyyadaszauanad

aunsanaaeunsiluansinueyyadase 72838015619 9 Wy DPPH ABTS
vi3o FRAP uaglunsfnunill#33 DPPH assay TneflansinasgruSeudiou 2 vilafe nan
woamaln (ascorbic acid) wag Butylated hydroxytoluene (BHT) J3nsAs et azAne
ANATSENNSAURRNEntY @ntioxidant) F9lTie1ausA 2,2-Diphenyl-1-picylhydra-zyl
Huisiazan sand desem iz Biaugndes uazisiugh g

DPPH 1 ueyyadasyiliaios (stable radical) lufivinazaisiuniueads
ansarapifidinuazgandunadldfifinueniadu 515-517 nm lag DPPH asifiaUfATen

flu antioxidant (AH) #38fU radical species (R)

DPPH + AH ——» DPPH-H + A

DPPH + R ——» DPPH-R

nsfnwAnuEnsalunsiueendindy luaisiegrefousaanudue
50% Effective concentration (ECsg) @9%u1889USHN @A UDDNBLATUN N IRAIUTNTY

409 DPPH anas 50% ndeyadiduuselevidneiu duwuimdumsideniivdiveiau


https://medthai.com/%E0%B8%AA%E0%B8%A1%E0%B8%25%20AD%E0%B8%9E%E0%B8%B4%E0%B9%80%E0%B8%A0%E0%B8%81/
https://medthai.com/%E0%B8%AA%E0%B8%A1%E0%B8%25%20AD%E0%B8%9E%E0%B8%B4%E0%B9%80%E0%B8%A0%E0%B8%81/
http://www.foodnetworksolution.com/vocab/word/word/557/oxidation-ปฏิกริยาออกซิเดชัน
http://www.foodnetworksolution.com/vocab/word/word/2254/free-radical-อนุมูลอิสระ
http://www.foodnetworksolution.com/vocab/word/word/395/lipid-oxidation-ปฏิกริยาออกซิเดชันของลิพิด
http://www.foodnetworksolution.com/vocab/word/188/antioxidant-%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%95%E0%B9%89%E0%B8%B2%E0%B8%99%E0%B8%AD%E0%B8%AD%E0%B8%81%E0%B8%8B%E0%B8%B4%E0%B9%80%E0%B8%94%E0%B8%8A%E0%B8%B1%E0%B8%99
http://www.foodnetworksolution.com/vocab/word/188/antioxidant-%E0%B8%AA%E0%B8%B2%E0%B8%A3%E0%B8%95%E0%B9%89%E0%B8%B2%E0%B8%99%E0%B8%AD%E0%B8%AD%E0%B8%81%E0%B8%8B%E0%B8%B4%E0%B9%80%E0%B8%94%E0%B8%8A%E0%B8%B1%E0%B8%99
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Rahim uarAmz (2008) 189 1ugM3A LoD dinduandruainveIuain
Wasnludavazatgieniueaveslnanisluidn tne3s DPPH way ABTS laeiiisuduans
119557U butylated hydroxytoluene (BHT) waginiiud waﬁlﬁwudmméﬁmaaﬂ%m%’u
donndesiuUSinaasuudufinuainuion wasnaann1sins1en HPLC vesdulnenis
Tudinmuin Catechin ussAuszneuiinuannfigaues Flavanoid monomers

a a

539 AAgvSena wazamy (2552) Anwinsliindusaiaansatianeiu
311U wazwdenvesianenuas (Lumnitzera littorea) fisausinarndasotay aely
uvninedomeluladsmanandide newnnss feamgiives Wuna 12 alus uaztily
negeuUszansnmlunstiududouundie Vibro sp. Tuenldainvangnaunsifionnistae
wuasatane U uenUdenanusneengs lun1ssudateuuaiiseldilaeiinn MIC
Wi 300 lulasansenisnsraneventenunadiise 5 fadans (20.1 Hadnsu/fiadans)
yuziansatanervandiuvesluliiinadodenuaiise wazilethdrulunazivdonty
As1zRdsuraunuiulagids Colorimetric Method (AOAC, 1990) Taamvunlidndlu
sewindlu viderBonsienn (I 1 : 5 figungfl 70 esmuwadea Tnatlunisada 1-2 92l
wuidenasdivsuawnuiy 8.9 lulasndu/ndy vasdidiuludvsinaunuiy Wes 1.3
lalasnsu/nsy LﬁUﬂﬂigugujﬁﬁﬁiﬁﬁ@mﬂLUﬁ@ﬂﬁUiS?‘lﬂ%ﬂﬂWIUﬂﬁgUE]zﬁL%@LLUﬂﬁL%EJQGﬂ’j’I

anwil M1 wag ¥1ASE1 aan (2558) Anwnaveaudenainlnanialuidn
(Rapiculata) TUsaua3 (C.tagal) wagaeuwau (D.trifoliata) fiadadiefvhazaiesieg fina
doqnidunuailiGedvfinfo B.cereus TISTR 687 S.aureus TISTR 1466 Samonella

typhimurium TISTR 292 wag E.coli TISTR 780 a3 disc diffusion naflldnuinansada

[
4 A

nevdFenndivhasangmueavesiaieanusiindigsiuenuaiiulanan
Chopade et al. 2008 las1e9un1sudtdIusg q vosdnzialuliuseloyd

Tunianisunnduson1andsinen wuudalysnuilsanianurinds ludruelula ronda

v a Ly
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Auumusazidneytadase waztdiufildnnudaduwrdmdinunadeniivaende
anme
Koysomboon et al. (2006) Ainwin1suena1snailiuesnanaulas sI1nne

Nzia vavua 14 vie WDuvdelud ¢ ¥8ia Fwsizilaseassasieomaianisaninsalnl

LATNAABUNINNTINNLATNIANUTUTUAGA NUa1Tainsand1neengnadudad
wuATiSY LansA MIC 55119 6.25-200 lulasniuseliadans

Khan et al. (2006) AN 1VEAIUFATNVDIAITANANENLLA ADUKOULALTS

q

v Fuduiwluanaiieiu lnenisldsvhazans 5 wiafe petrol dichloromethane ethyl
acetate butanol waz methanol Tunsafia nanlanuinasanausasyinoangyslaunnsineiu

U @NTANAINIUNIUEAIINTU LazIINVBINE NzianengvsauLuAselan vauziituden

U =

InveIBnzLaainsme petrol butanol way methanolaangwssiuwuaiiisalasnii
Rao et al. (2009) Anwin1susnansnaliussaviialniainalsadinsinuss
ninzia lnensraasulaseainaliedanianinsalnd (R, MS, NMR) nagaugnan1sduds

wulwlnglaBiuawazgrsiueyyadase wuhaisaianeengslanee Pongamol

Vittaya et al. (2016) Anw1nguiaililesiy Ysuruiusdnuazqniniu
wupiisevesansainaaulay wuitasadiadiulukaziudenainumiueadudinisaigved

d’lj a A Yo ¥ [ a | a 1 A gj
Wauuafiselan denmdesiulsunaiiueanlugiuivtiu 9

1.4 Tnguszea

a

1. WednwingnuadansiuniveladugugiuaziuniveladnfsgdiUesdiu 9nans

Y

afinlunazissinnenun

2. lefnwignidueyyadaszanarsaialunazisiianenuas 1ne3s DPPH fu
ABTS

3. iieeSunsnavemanuiaiiannarsadaluaziainnenunsdenisiduasinu
DUUADASY



1.5 Ustlewifimadnazldsu
1. WWnsuesduszneumangnuaiidesiuvesansataluuasishanenuas
2. lsmsumgdnssunmaiduasiueyyadaszanansaialunazishanenung
3. I duunmsunsdumnanslminnfivsssunfdeysslovtimedundsviionis
eiRedR i
a. IinasAdoilewesunslunsasinniswagnsusssudimumadrnisluann
AL



unii 2
BAntuNUITY
2.1 Sanavitldluauide
2.1.1 fiwFregninnenuas nfiuiingluuinuuminerdemalulad
JIVNABATITY NN wazadnTIvdeurHniuY au ddinaruvenssalldl (Herbarium
of Department of Biologiy, Faculty of Science, Chaing Mai University : CMUB)
thduesiiviifesnsndrsharwazen wuduiudn q tluoufigamni 45-50 °C auus

i a Y a ¢
NBLAIYUANALLASILAINS I

2.2 gunsafitlilunsise
221 ATENI0Y
2.2.2  vanunau (round bottom flask)
2.2.3  n38anUIRN (watch glasses)
2.2.4  pufvuinan (vial)
2.2.5  wnguvuy (elrenmayer flask)
2.2.6 WNKAIAU (stirring rod)
2.27 Unnes (beaker)
2.2.8 viaaanaaad (test tube)
2.2.9 waaavgn (dropper)
2.2.10 gunsaliiu 1 fin n3slns
2.2.11 Lﬂ%qgmmsazmaé’ﬂuﬁa (autopipette)
2.2.12 1Ilvaunna
2.2.13 N5
2.2.14 nsganwegiilleuvloss

2.2.15 n3gUuanng

2.3 Januaza1sLAll

2.3.1 @15sAdl



a131A3an Merch
- Methanol
#154A3197n Sigma-Aldrich
- 2,2-diphenyl-1-picrylhydrzyl (DPPH)
- 2,2’-Azino-bis- (3-ethylbenzothia zoline-6-sulfonic acid
diammonium salt
a15uANN Fluka
- 2,6-Di-tert-butyl-4-methylphenol (BHT)
@131A397n Lab Scan
- Sodium Chloride
- Hexane
- Ethyl acetate

- Acetone

2.4 \A304di0
2.4.1 \pessTnesviazany (Rotary Evaporator)
2.4.2 gourtinmuAN il
2.4.3 UV-1800 Spectrophotometer
2.4.4 goumnuiau (Hot air oven)
2.4.5 wliauiau (Stirrer hot plate)
2.4.6 \w3stmeadion 4 Funs

2.4.7 AAAAINUTY

2.5 A5AIUN1539Y
2.5.1 NsLAUfie89

WulutazAeanenua nNuNUSuurInedewalulad TIvuInans e

MNYNINATY
2.5.2 MIHSHUNYUI
Ingidlukaziaianeniag AUsIAIINELTaUY 19U fiu Huazoaeny

Tnduwan q andushluisaulruraagdaimdn
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2.5.3 nmawssndiuananevalunaziwnneniag
ihaulunariehneenias NEunsiauazen muduuan 9 uaziian
uUUIS unugmedviazatsuniuea nsesazilussiedivhagaisesn tuansana

a a

e sATeansiumualanugugivas A

9
[

2.5.4 NAARUATNNWLATIIUBIAY

nsaTvdeUasngnueiibesiu vesasatadiummuea liun anslulawse
thna3anded Wsiuuaznsneriily wesiueed wounsiailuy ety waluess uwnuilu
wearaees Lazansauaninalalen aglduAzenmaindnsenzneu (Trease and Evans, 2002;

v
v

Harborne, 1998; @3us®1l, 2556) At

N13M519FeUASIULEWSH  NNseaauluda

nenE1Iaza18989 Ol-naphthol Tusvinazalsueaneged 2 Men wazumLETTann 2-3

188803 WeLALBUNIATaNIZNINTY 38U IWNUEUINS

A1SASIVADUUINNATATIE NISNAFDULNAS
NANANTATANEWEY A Auansazatawse B agaz 1 fadans duduian 1wl wuansana

adly 2 fladdns sulugasewduna 5-10 Wil Usngnunzneudunsdy

N159579@0 UL IUWENANSLSH © NISNAABULIS NG

a aa 1

Wansainun 2 Taddns naudusoudauising 2 Jaddns swdunan 2 wii lugihdou

aslunasanaadauruInnale Wudinauasly 2 Taddns wazvinlmdu nindsingudu

=) 1 al |3
asavaneduns waneniluluwgnaislse

ayImlushularnInasily ;
- MIAEBUYBY Xanthoproteic
a1sanm 1 $addns Bunsalunsniiutu 2 Hadans dunndivdoalanaindlushiu
- MIVAEBUYBY Ninhydrin
a3ain 1 Jadans Win 25% Ninhydrin 2 §adans Yiundy 5 uit dunadiiby

A X
wansdnsnzdly
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NSMSIVFDUMBTNUBYS
Tan1snaaeueialalan (Salkowski test) ¥9a15anm 0.2 N5y annmeUlpsaeudinesnsiay
3-5 Jadans 2-3 ATY uAaelswesy 2 adans wen Ae ¢ UNIATaRI3NULTU (conc.H,S0O,)

PINANFUINIARAITENINNTBEABVDIANTALAELANIINNUNBTH-UB YR

NNIATIVEOULBUNTIAILUY :

a aa

Feansain 0.2 N3u Wuansazaty 10% H,S0, 10 Haddns inluguuwn3assat (water bath)

a

5 w1t nsee wdlaseliasazanaiiuasfigumgiiies adadenaslsnesy Wuaisazaiy
=4

U

waslanily (10% NH;) 2-3 vign FunadvuLasiinTulanIdIMuLaU-nsIATLUY

A15959aULNUR
Tonsnaasunas Inedsansans 0.2 NS wWuUnau 5 Jaaans thludulinen nsee Wveawan

nansad (filtrate) YANUINAY 2-3 TAAANT LUE1DYILTT WNLNDIAAVULAAIINULIUTU

A15MSIE@BUNANIUDYN
9815809 0.2 NS AaLAYANSANANIYAITALANULENIUBA 50% 3 Uadans baalnkun g
Fulan 9 agly 2-3 Tu dludn wasneansalalasmassnidudu (conc. HCY Tiansavaned

LWAAD9 d1 YSTDLAY LANIIINU WanlIuaen

ATIFFDUUNULU :
Feansania 0.2 N3y WNWINAY 5 Tadans wilUguuua3eddi nse nenasazalemasin
Aaalsn (FeCly) 2-3 nenadluluvesvainanses mnUsIng@leanmIeu [umLansdmy

LU

NNINTIVEOULBAAIADYS :
Fea15ain 0.2 NTU ava1eaIva1TaEaIenIAtaniin 15 ml (2% H,S0,) Wlugu 2-3 u1d
309 Yveamanansasluneniieinsnaunesn (Dragendorff’s reagent) Usingmznaud

ALULAILEARIINNULDAAIADYA
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AsRs1vaauAsAwantnalalya

] a

wsnsnageveenidu 3 daumslassadisiiugiures asaueninalaled Foduaifiosesd
druaumunaninulidusuazdintimaiesnd nsvageurilésed Seansata 0.2 nfu
afndeendedlnsideudined 2.3 ads aveneansaringeemuea 80% MndouduAiEToes
AIUNTNAADU ALUBSIIU (Liebermann test) Tnal@unsa wnalduauwe®fn (glacial acetic acid)
3 yen uaznsadainsniduiy 3 ven Sungdiiitunte hiduden waaviwuaiesos

nadaualvItLuLanInulldufIfsngLAne (Kedde reagent) agloidiine uagnaaeou

a a a

' % = Ny s . . = 1%
AUUINANDBNTAILNITNAADULAALADI-ALA8U (Keller-Kiliani test) a9UsenaunI8NIA
= Sa oa ¢ o A a v W a
LLﬂaL"UEJﬁLL@SUGm—ﬁ’]iﬁga']EJLW@iiﬂﬂaai'ﬁ@-ﬂi@sﬁﬁwaiﬂLs{Jllsﬂu “Ogﬂﬁqﬂﬂ?ﬂ%ﬁ?uau’]fﬂqa

MI50YADILININNANTRNANUNTATANISA

2.5.5 NAAOUNEATUOYYADATY fIeIT DPPH
N1INAABUYNTAMUBINTATU AT DPPH (2,2-diphenyl-1-picrylhydr-zyl)
assay LJuISNAALUasNIn Seethalaxmi et al (2012) lmgld BHT (Butylated hydroxy
toluene) uaznsnuoanasda (Ascorbic acid) Luasunsgiu Al
2.5.5.1 nswaguansial
1) w3suansazaieunsgIu DPPH @auaudfilusyyadasea
' v a a ~ oA = [ a1 Y 3 Ly
Aoudnatusyaniadowisniluaisazargazdiddsliiduseaudlunismagaugnsaiu
a dl' o aaa o o - = A Ly a
auyAdasy ws1zille DPPHe viUjfsenduansadnviniiuvse BHT Nllgnsaueyyadasy
dvosansazansdiieavildoududndes) anududu 6x10° M. luumiuea
2) wisuasazarsu1nsgiu BHT Adiluasunsgrufinanagndnu

BUUATATY) AVULINTY 100, 75, 50, 25, 12.5, 6.25, 3.125 uag 1.562 tg/ml Tulumuea
3) mssuaTazaneieg1eiglnla Arsdudurigg fe 100, 75, 50,

25,12.5, 6.25, 3.125 Uay 1.562 ,Ltg/mliummuaa

4) manTvinautinisluansiueuyadasgludanaililay

- Wdusazane e inAnsgandulasnatsarae el inda
Tude 1 1aun ansazane control; @15azanauInsg Iy DPPH wag BHT (1:1); a15azaneunnsgiu
DPPH wazansavaefegnsfinfiasinnismageuusazainududu (1:1) werlddrfunazds
fisld 30 wifi Aigaungiivios

- thansazaneusazanutuiuivdedlluden 2.1 luiasmmsgandu
LLE‘N%JJ%VIIWJWQJEJTM%U 517 nm §ewA3a3 UV-VIS spectrophotometer lundagannunduduay
¥ 3 pds udvnendsvesmnsgAnduuas
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5) ﬂ'1'iﬁ']mmmmamwsaqwééfﬁua%aﬁaiz
1A 50% Effective concentration (ECsy = ﬁ”]ﬂ’;’mﬁuﬁumaﬂmiﬁ
ansavilinnududures DPPH anas 50 Wasidus, Lg/ml)
- @39NTIENINANITNTUYBIEN IR 1A TRANAULAS
- A1 ECsp a1nnsulude 3.2 fiuansenanududunosanssaegng
Fanunsavilirududuves DPPH anas 50 wWasidud
- 1A ECso Tun1siUSuuifisunnuanunsnvesansiuauyadass
sewiheesivfinageusiuasuInsgu BHT
- ANUIB %Radical Scavenging (LU@%L%uﬁmiaaﬂqw‘éé’ma%a
BGEE)
aun13 %Radical Scavenging = [(Ag — AW/ Agl x100
dlo Aa= ﬂ'ﬁmi@mﬂﬁuLLmﬁfmiﬁmmmiéha&hqmamﬁ’u DPPH
Ag = ﬂ'ﬁmig]mﬂﬁuLLaaﬁﬁ’vaé’mmmiazmEJ DPPH

2.5.6 NAABUAVSIUBYYABATY FIuTE ABTS

75 ABTS free radical — scavenging activity Hunsnaaeulay ABTS (2,2'-
Azino - bis - (3 - ethylbenzothia zoline - 6 - sulfonic acid diammonium salt) 9 gn
Wasudueyyadaseiiuszquindensiuluumadoueidama Wovihujisenfuans
fuoyyadaszazasunndidondulifid Taslé3smaasunnisues Rahim et al. (2008)
AogAaNTana 1 1addns waidlansavaeNansendng ABTS 75 mM wazluunaigusiles
Faulm (Potassium persulfate) 1.225 mM Ainaudisly 24 $2lu9 wdahudoans 10 wi
Feensuea wuasly 3 Saddns Hald 1 Gi'jl’ﬂmLLéjﬁmmﬂ’li@jmﬂﬁmLmﬁ 414 U lulung
Inedinsaueanasina (Ascorbic acid) {u positive control AUIAIAINERS

ABTS scavenging activity (%) = [(A control = A sampte/A control)] X100
(087 A controt WAE A cample WINTUATINIIAANALLAIYBIANTAZANY ABTS Wazansarin) 910ty
ﬁflmiaﬁ’ﬂﬁaaﬂqw%(éfma%a%aiz ABTS ”Léfﬁﬁqm TUnAEUNIAN ICse Tinu T usENINg
3 - 250 Hadnfuroladang

A o & v
2.6 aaunvinn1maaey/iiudaya
ANLINYIAIERShasmAlUlagn1sUTELs A Inetdemaluladsivueana

AIITE INWUVANSI 179 wy 3 fnvalileg 91LnealNT 39IRRTa 92150
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NANISNAABIRAZNATaAUSIENE
3.1 NSLATINNVAIDEIILASNUYLIAS

3.1.1 MAATYNNYAIDE
& | a = & A a
wvdaulunazie vealIanenwas (w9 3.1) anwunaieluuiiiw
wmveaemaluladsvumarsive Inewanss wiunduliubn q maliwineuihurazdiu

TUanmmeiirinazalewuniuea

AW 3.1 du (A) Awazlu (B) aan (C) wazka (D)

3.1.2 NSATEUNYUA
\Fushegiivanuerianenuasiiflesduseneuasuauysaflunileis wilse
vie vl Ae fflu aon uaza Ssanansnoyladlunsdfifiamelufunenudelufunawindy
defigauiondnualyiniudity au ANsAIN (Herbarium of Department of Biological,
Faculty of Science, Chiang Mai University : CMUB) w3auswadmnuiugl uansds

A 3.2



15

q' [ =~ %
ATNY 3.2 aNWUSNYLAIVIINIANDNLAY

Pa7rulunazrfavadlInnaNLAINNILNNNISUA UNENANEFIYINaLaNgUINIUDa
Tnensuaudvinazaeliviuaiuiie wisanaliidunamilsduny nsewazidrunnsaals

semeuiIEUUgaIna agldansadavevlunasiweshnnenuad kanInLAI9199 3.1
iulifigamgd 4 °C iesemsiasievinely

AN57199 3.1 UNNUNESENALALIUIIUARANN ugiva9lutazNINIAABNLAY

Ny doufiy  anvazvasEsieIy  USunaiaiild wtin
i ("3 :Wasidud)
deponuas U Yoty 500 102 N3 (20.4%)
A youdedhnauns 5,200 1,094 15U (21.03%)

3.2 Mifnwngnualivguglivaznfsgivesansanalunazielinnaniag

LS U q

91INNSANYINAN NN BLATIVOIATANALULALAEINNDNLAT LARIAINITINN 3.2
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A15197 3.2 99AUsTNaUMINgNEIALIvasluLazAHIARDNLAY

dauiNe WNEAY A1581A8Y A13anaNveIAABNLAY

Tu Ugugdl mstulansn +
Yhmnadng +

Taluwgnaislan -

TUshu +

nsnazily +

WesiueYA -

IEEREY LaUNI ALY -

LRSI +

Wanlusen +

Uiy +

weaAIADYA +

Asawenlnalalen -

Ag Ugundl Astulawnsn +
dmadnd +

laluwgnaislan -

TUshu +

nsnazdly -

WesNUBYA +

EERR waunI ALY -

flUTu +

walauesa +

WU +

weaAABYA +

Asanenlnalalen -

o w

AR 1 “+” nuansdfgy wae -7 linuansyddny

=

= a a Ao a o &
INFITNN 3.2 WUWK]‘HLWLI“U%SJQNLLﬁSVJG]EJQﬂJVNGLUIULLﬂ%ﬂQ‘U@QNW@@@ﬂLL@\‘] AU

o9
1% o

nonuwalvgugivesmilulamsn Unasind wazlusiu wuluaisadansdinluwaszia

Yauznnsaezdlunutanizalsanadlulu wazldnululuwenaslagnsluansanndiulutaziag
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Wasnarsiumueladugugiluivnuadreduifiounnnguuaziunuinnisesngninig
=~ IR V7] P A a a = | s a a2 A
Fanmilaiguiu dnunsmasvafilalsuaeageuladudasumiveladniegll ddl
£ =~ v & & 3 a & I v &
a1508NNnsN1TIn LA Nellarsunveladugugiiiluansnsdu (precursor) uazonaiu
lassasvanvesuvnualadniunila
lunsdlnisnaaeungnualyisgiianaisadanuindeluiy valwess unuiy
weapaeentuarsaindulukazie uaglinuweunsaluuiuaiiduentnalalenainans
aflunaziwinnenwas nsnuatsngnueiilunguilivu eluiy fanududuiivdewad
Walueed Wuasinueyyadaseif {e91ndl conjugated double bond wazdl OH 3o
-OCH, \Junyunuinanesunisdaiausingnisaiusiawuu (resonance) vnliAnussyiiay
lUduiveyyadaseld dmivwnuiunazuaan1ases eangnaniuINLAENAINNEY a13
wantnulaluigiieunnnguguiv f79819911398904 Vittaya and Chalad (2016) finwn

IS Y A <@ A IS [ a
ngnuwalvasansainantuwazilaenvedlninidluidn wuindnguaiveanailiusea g1luiiu

¢ v v
a v v A

wnuily wesfiuesduazueunsniluy deengrisudutonuaiiFunelsaunsvdald wu
Bacillus cereus Staphylococcus aureus Escherichia coli Samolnella typhi Snaadns
annlukaziasnainasuwaunuindingnuiaiivesnailiuess g1lutu wnutiu mesiiuses
LoaANADYS wazkeuns1Ailul Seeengrssududouuniiierelsaursriaduiu (Fnvd
WAYANY, 2557) mﬂﬁ?uﬁwmiﬁﬁmluLLazﬁaﬁié’stLﬁumséfma%aéasmﬂﬂ

1'%

3.3 NAHDUANSAIUBYYABESE A8 DPPH uazds ABTS

)]

nsAnwIanIAUeRYadastuazantRn1siniueuyadaseveiy azilvey

[

Prgiasunnhiviulyldussleviuagiiuauamianisunmdle uagluanuideif@nuwigns
Aiueuyadaselanedd 1,1-diphenyl-2-picrylhydrazyl (DPPH) wa g 2,2-azino-bis-(3-

ethylbenzothiazoline-6-sulfonic acid diammonium salts (ABTS) Lﬁaimﬁ‘ﬁamaﬁgﬂﬁm

Y

(%
= Y a

SnvangAnssunisiueyyadaszuesarsadiafiviinasinuarelade lddrazluszuunis
nadauLaresrlsznauveta sngnuadludiuiiviu deiuddnduegrsdsdunsidennis
IATIEvigVEiUeyyadasEuInnImilaltiiialinseuagunalneng o veinseengsiagans

Auenyadase (Gan uazAmg, 2010)

1o w =

DPPH 1Juansnozmoululasiauildidansauanidunsinane d9lvuaunig

Y

AANAUNAINNENIAAY 517 UIlULIAS U89 DPPH azasuannduiaududinass 910 DPPH:

Y
I

\Uu DPPH-H (Cai waganiy, 2003) @135 ABTS Jufiuaiuaunsavesansiueyyadasely
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' (%
a

n13Anduayya ABTS laglanizeg19dadsnisilinanuaiunsavesarsiueyyadaselane

3

[ [ [
o o

= = v ' S UMYy = ax & o
a1sUsznaunitinaglifitinnnansiedluntifearsadnls 8938n1MsEea1115091N13
WATilade suyuaimvnizngldnsiaaeunginssunisiluansiuenyadaszuazling

NSNAFBUNUITBND NAN1NAABIUBIADIBNUANSANALULAEAY handlARIn1s1en 3.3

M13197 3.3 gVsFNuaYYABasEYRETanalulasiennanuAdlagds DPPH way ABTS

¥

ansAuaYYadaTe 1Cs, lasnTusaiiafans)

dunY
DPPH ABTS
Ty 28.17 + 0.10 16.42 + 0.10
A 7.38 + 0.04 3.61 + 0.04
BHT 10.33 + 0.13 10.73 + 0.12
Vit. C 1.39 +0.02 2.66 + 0.10

MR : AUady £ ANTgUUUNINTFINAINTBYANITNARDY 3 1; BHT = Butylated

hydroxytoluene; Vit. C = Vitamin C

NP15197 3.3 wuhansaneadulunazishnneniag sangnsituyyadase

[y

1A8UARIAN ICso bUA 7 — 29 Haansusaiiadans d@1115U35 DPPH waglanann ICs, Uy

a o 1 a a

3 - 16 Jaansunofiadans @1SUID ABTS wazd1sannainng d9lwan 1Cs, 7.38 + 0.04

o a v v

fladinSusiediadfing (DPPH) uag 3.61 + 0.04 Hadnsudeiiadans (ABTS) andueyyadasyle

a o I a a

Antansanmanlu S5liien 1IC, 28.17 + 0.10 fiadnsusefiadans (DPPH) waz 16.42 + 0.10

o

1aan3usialiaddns (ABTS) T0IH19ABNLAIRNINEINU AT ICs NAINTINNIBAIUINTNGANTTY

£ [ 1

nseengnsAueuLadaselngindy LﬁauﬁauLﬁsmmaﬂW'ié’wua%aéaimaqaﬁaﬁ’m%LLazﬁq
H1ARBNLAY AUANTANUBUYaBATEN19N1TAN Butylated hydroxytoluene (BHT) waginniiud
(Vit. ©) Tae/33 DPPH fu ABTS* wuinansainanisliian ICs, Hosndn BHT wiunnda Vit C
Tuvaisitansarnanluliien 1Cs, 3nnniniie BHT wag VitC %qLfJulﬂl@hfWmiaaﬂqwémqmimﬁa
yieansiusyyadasyanasatiaisdiinnniasatnainly maanemiddelindretuamide

V9 anwl hagAuy (2557) Wﬁﬂﬂ?i}ﬂﬁ@]’]ﬂ@ﬂé?ﬂﬁ@ﬂﬁ%%']ﬂﬁ’l'ﬁﬂﬂﬂﬁlfuLLﬁ%LUaE]ﬂ“UENIﬂGﬂN

a

Tuidin TWsawaskagaauuau nudaisaiandenvesarsaiansaiuriinilaseyyadasy

a

NNsTIUVIREBNVETusIoyyadastlaunniansainainly wazunnitasiueyyadase

a a

FUATIZYVDY BHT Weitlpanin3eniiud wazeuidsves Vittaya, Khongsai and leesakul (2017)
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Anwiguidiueyyadaszifuunasaseyyadasssssund nuiasatadiudenved
fltmeauuisindnginssunisindvoyyaedaszldininarsadaduly sedidesann
Usinauansngnuaiivesiiuedn aduamsiueyyadaszansssunasniveyyadaslad
uaziiteliliteyananiseengrsiueyyadaszvesmsatadinluuaziminnenias dudy
pgaBadonsAnmINIsLenasdAgiuansUsEneufluednliuiqvsuasAnuiniseangns
sy

yenaniusErmsinsmgnmeiiuazgrisnisanm fmsiasatndiuidumh
msusnasliuianslneiBaeduilasunlvsns @l wuarslminiwiafearsuszneuisumu
wmlwﬁ%muaﬂimu o 12-hydroxycorniculatolide A wazasUsEnouiAeAneIn1suen
1WA 3 vilafAe culatolide A, 12-hydroxy-11-O-methylcorniculatolide A wag
6,7-dimenthoxy coumarin msma’wﬁﬁm'ﬁumsﬂizﬂammﬂuaéﬂ (Puttandon et al, 2018)
fidrutaelunisindueyyadasyldd lesaniduansngu macrocyclic lactone wagansng
cournarin 13 conjugated double bond LLazﬁawamaaﬂ%wuLﬂwgLmuﬁﬁamammzﬁm%mw

NSANTUBULABATEEN dwalvie ICsy AR
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GGG LGRS

4.1 d@yuna

NAN15ITENLARINNITANY TIMAuIatsadindlrulutazielinnonwtaa
a o w Aa I3 a & = A
farsdAgyvesmgnualiidumniveladugugiiiiuaisiulawmsn 1Ushu nsnezily uag

wnveladnfsgiwuuaunsiailuy e1luiiu Warliuees unully Lazuoan1asss

'
a

Juesduszneu wenanllansadndiuluuasiwnnenuasdignsdiueyyadase lasany
dnnentasdsiiarsusenauiuedn lnann1snnasswss Wongsomboon (2018) @unsafndu
auaBaTEMEAT ICs, Aey dosninarsinueyyadassdunsig BHT Awue1ananiledn
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A new macrocyelic lactone. 12-hydroxycomiculatolide A (1), along with three known compounds. comiculatolide A (2). 12-hydroxy-11-O-methyl-
corniculatolide A (3) and 6.7-dimethoxycoumarin (4) were isolated from the methanolic extract of the twigs of Lumnitzera littorea. All compounds were
characterized using spectroscopic methods. All compounds were screened against a panel of six Gram positive and five Gram negative bacteria.

Keywords: Lumnirzera litorea. Macrocyelic lactone. 12-Hydroxycorniculatolide A. Antibacterial activity.

Lummnitzera littorea (Jack) Voigt. (Combretaceae) is a small
mangrove tree that is spread over the coast of the tropical and
subtropical areas of Australia, Polynesia and Southeast Asia to the
East coast of Afica. In traditional medicine, this plant is used for
the treatment of diarrhea in Malaysia [1]. Only two species are
found in Thailand. L. racemosa has been reported to have various
types of secondary metabolites, however flavonoid glycosides are
the principle constituents [2]. Of these myricetrin exhibited
hepatoprotective activity  against acetaminophen-induced
hepatotoxicity using human Hep-G2 cells [3]. it also showed potent
antibacterial activity against Pseudomonas aeruginosa [4] and
exerted cytotoxicity against HL-60 cells [5]. For the other Thai
species, L. littorea, there are no phytochemistry reports. Herein, we
reported the isolation and structural characterization of a new
macrocyclic lactone (1) together with three known compounds (2-4)
from the crude methanolic extract of the twigs of L. littorea.

Compound 1 was obtained as a brown viscous oil with a molecular
formula of CjgHgOs from the HRESI-MS ion peak at m/z
313.10822 [M-HJ (calculated for CigH;;0s 313.10705). The UV
spectrum showed a maximum absorption band at Ay, 273 nm. The
IR spectrum revealed a hydroxy (OH) stretch at 3548 cm™, an ester
carbonyl stretch at 1712 em™ and the aromatic C=C stretch at 1600
and 1506 cm™. The H-NMR spectrum of compound 1 displaved
resonances for a para-disubstituted aromatic ring [éy 7.28 and 7.00
(each 4. /=8.4 Hz, 2H)]. two mefa-coupled aromatic protons [dy
6.33 and 4.86 (each d, /1.9 Hz, 1H)]. oxymethylene protons at dy
4.04 and four methylene protons [dyg 2.80, 2.78. 2.24 and 2.09 (each
m. 2H)]. The PC-NMR and DEPT90 spectrum showed resonances
for an ester carbonyl carbon (dc 174.0), six quaternary aromatic
carbons (oc 154.5, 149.5, 144.4, 138.0, 132.6, 130.0). six aromatic
methine carbons (dc 131.1 (2C), 123.6 (2C). 108.5, 105.0),
one oxymethylene carbon (dc 64.0) and four methylene carbons

1Ry, R2=0H
2Ry=0H,Rz=H
3 Ry=0OMe, R; = OH
Figure 1: Structure of all isolated compounds (1-4) from L. firforea

(dc 34.1.32.7, 28.8, 27.4) (Table 1). The NMR spectroscopic data
of compound 1 (Figure 1) were similar to these of 12-hydroxy-11-
O-methylcomiculatolide A (compound 3) [6]. except for the lack of
the resonance for the methoxy group in compound 1. which was
also indicated from the m/z 14 difference in their MS molecular ion
peaks. Moreover, the 3C-NMR chemical shift of C-11 (3¢ 133.4) in
compound 3 changed to d¢ 130.0 in compound 1. Therefore, the
structure of compound 1 was elucidated as 12-hydroxycornicula-
tolide A. The other three known compounds were identified as
corniculatolide A (2) [6]. 12-hydroxy-11-O-methylcorniculatolide
A (3) [6] and 6.7-dimethoxycoumarin (4) [7] after comparisons
were made with the published spectroscopic data. All compounds
were screened against a panel of six Gram positive (Bacillus cereus.
Bacillus  subtilis, Micrococcus luteus, Staplylococcus  aureus,
Staphvilococcus epidermidis and Streptrococcus mutans) and five
Gram negative (Escherichia coli. Pseudomonas aeruginosa,
Salmonella typhimurium, Vibro cholera and Shigella flexheri)
bacteria (see SI). These compounds were found in general to be
mactive (MICs > 200 pg/mL) or weakly active (MIC = 128 pg/mL).
However, compound 1 showed modest antibacterial activity (MIC =
64 ng/ml) against Staphviococcus aurens. The macrocyclic lactone
compounds 1, 2 and 3 were found for the first time from this genus.
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Tahble 1: NMR spectroscopic data of 12-hydroxycorniculatolide A (1) in CDCl;.

Position  dp. (mult. Jin Hz)  &¢ HMBC ('H  “0)

2 404 (m) 640 CH, C3.C4

3 2.09 (m) 28.8 CH, C-2,C4,C5

4 2 80 (m) 341 CH, €-2.C3.C-5 C-6.C-18

5 - 1380 -

6 728 (d.8.4) 1311 CH €-4.C-7.C-8, C-18

7 7.00 (d. 8.4) 1236 CH C-5,C-8,C-19

8 - 1545 -

10 - 1444

1 - 1300

12 - 149.5 -

13 486(d.19) 1050 CH €11, €12, €15 C-20

14 - 1326 -

15 2.78 (m) 274 CH, €-13, €-14_ C-16. C-17. C-20

16 224 (m) 327 CH, C-14. €-15.C17

17 - 174.0 -

18 728 (d.8.4) 1311 CH €-4.C6.C8 C-19

19 7.00 (4. 8.4) 1236 CH C-5.C-7.C8

20 §33(d. 19) 1085  CH C-10, C-11, C-13, C-15
Experimental

General: Melting points, SANYO Gallenkamp melting point
apparatus: UV, Perkin-Elmer UV-Vis spectrometer: IR, Bruker
Tensor 27 FT-IR spectrometer; NMR. 400 MHz Bruker Ultra
Shield FT-NMR spectrometer; MS, Micro TOF, Bruker Daltonics
mass spectrometer. Thin-layer chromatography (TLC) was
performed on silica gel 60 GFas4 Merck. Column chromatography
(CC) was performed on silica gel Merck (type 100, 63-200 um and
type 60, 5-40 ym) for quick column chromatography (QCC) and
Sephadex LH-20. All solvents for extraction and chromatography
were distilled prior to use.

Plant Material: Lumnitzera littorea (Jack) Voigt. was collected
from Trang Province in Thailand (October 2015) and identified by
Asst. Prof. Sittichoke Junyong (CMUB Herbarium, Chiang Mai
University. voucher specimen nmumber 39892).

Extraction and iselation: The air-dried twigs (5.2 kg) of L. lirtorea
were extracted with MeOH (19 L) at room temperature. The organic
solvent was removed and under reduced pressure to provide the
crude methanol extract of twig (357.51 g). which was partitioned
with acetone to provide the crude acetone extract (142.54 g). This
crude extract was separated by QCC over silica gel and eluted with
a gradient solvent system of hexanes-acetone (1:0 to 0:1 v/v) and
acetone-methanol (1:0 to 0:1 w/v) to provide 11 fractions (A-K).
Fraction E (576.6 mg) was separated by CC over Sephadex LH-20
(100% MeOH) to give six sub-fractions (E1-E6). Sub-fraction ES
(49.5 mg) was purified by CC over silica gel (100% DCM) to
obtain compounds 2 (25.3 mg) and 3 (3.5 mg). Fraction F (508.1
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mg) was further fractionated by CC over Sephadex LH-20 (100%
MeOH) to obtain nine sub-fractions (F1-F9). Sub-fraction F3 was
separated by CC over Sephadex LH-20 (100% MeOH) to provide
six sub-fractions (F3A-F3F). Compound 4 (1.0 mg) was obtained
from the combined sub-fractions F3C and F3D (9.0 mg) by CC over
Sephadex LH-20 (100% MeOH) followed by CC over silica gel
(EtOAc:hexane (3:7)). Fraction G (17.3 g) was isolated by CC over
Sephadex LH-20 (100% MeOH) to get eight sub-fractions (G1-G8).
Then. sub-fraction G3 (46.9 mg) was chromatographed over
Sephadex LH-20 (100% MeOH) to give five sub-fractions (G3A-
G3E). Finally. compound 1 (3.7 mg) was obtained from fraction
G3C by CC over silica gel (MeOH:DCM (1:99)).

12-Hydroxycorniculatolide A (1)

Brown viscous oil.

IR (neat) 1 3548, 1712, 1600 and 1506 cm™*

UV (MeOH) Apay (log £): 273 (3.3)

! NMR and C NMR: Table 1.

HRMS-ESI-TOF: m/z [M-H] caled for CgH;;0s.
found: 313.10822

313.10705:

Bioactivity assays: The activities against 11 species of bacterial
strains were reported as the minimum inhibitory concentrations
(MICs) value by a two-fold serial dilution method using Mueller
Hinton broth according to the Clinical and Laboratory Standards
Institute recommendations [8]. The bacterial strains. including. six
Gram positive; Bacillus cereus ATCC 11778, Bacillus subtilis
TISTR 1248, Micrococcus luteus DMST 15503, Staphviococcus
aurens TISTR 746, Staphviococcus epidermidis DMST 15505 and
Streptrococeus  mutans DMST 1877, five Gram negative;
Escherichia coli TISTR 3527, Pseudomonas aeruginosa ATCC
27853, Salmonella typhimurium DMST 562, Vibro cholera DMST
2873 and Shigella flexheri DMST 4423 were derived from the
Microbiological Resources Center of the Thailand Institute of
Scientific and Technological Research. The compounds 1, 2. 3 and
4 were dissolved in DMSO. The standard compounds. vancomyein
and gentamicin, were used as reference substances.

Supplementary data: Results of antibacterial assays.
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