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Efficiency of Bio-fertilizer on Growth and Grain Yield

of Organic Thai Jasmine Rice
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Abstract

The objective of this study was to test the effect of biofertilizer on growth rate and yield of Thai
organic jasmine rice. Rice cultivation of jasmine rice 105 was conducted in farmers' plots at Ta Sawang Sub
district, Muang district, Surin province during May to December 2016. The experimental design was RCBD
with five treatments, three replications as follows: no fertilizer used (control plot, T,), added bio-fertilizer
IMO + OM + phosphorus solubilizing bacteria (T,), added fermented bio-extract of milk + fermented bio-
extract of fruits (T5), added fermented bio-extract of milk + fermented bio-extract of fruits + phosphorus
solubilizing bacteria (T,), and added phosphorus solubilizing bacteria (Ts). The study indicated that the rice
plant height and number of plants per clump of rice plants in the flowering stage in all treatments was not
statistically different (p> 0.05). A Rice yield in non-fertilizer treatment (T,) has averaged 307.5 + 25.53 Kg
Rai”. There was a significant difference (p <0.05) for all treatments that applied biofertilizer (T,, T,, T, and
T,) with average yield of more than 500 Kg Rai.). The number of seeds per clump in each treatment and
the number of grains per ears in each treatment were significantly different (p <0.05). In the treatment of
IMO & OM bio-fertilizer + phosphorus solubilizing bacteria (T,) had the highest average number of seeds per
clump and the highest number of grains per panicle were 1,028 + 54.53 seeds and 144 + 12.76 seeds

respectively.

Keyword: Fermented Bio-extract, Organic Thai Jasmine Rice, Growth, Grain Yield
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Alansusiols mudiu Tnenssadsi 5 lduuafieazaewean (Ty) Snandniadegean (579.7+71.78 Alan3uste
19) LwihjLLmﬂ@haaéwaﬁﬁﬂﬁﬁzgmqaﬁﬁﬁ’vﬂﬁﬁ%’ﬁlﬁﬂﬂ (T, T, uag T,) LﬁaL‘U‘%‘SJ“ULﬁauﬁ’umﬁﬁﬂmmiﬂgﬂi’mmu
urdves vAuWA wazans [5] wud1 nsgndnuvuuidivesnunsnslinandniadogegn 370.97 Alanfusels
TuraziinisAnwivesnians [15) wui tnwasnsdlvgivgninlaeiSnstindldnandatiegsewing 360 -
500 Alan3usiels luduvemananinanuiminuliads 339.94 Alansusiels annsdrsangusieeanumsns

a =

Tedosiugndndunidludmingsuns wuit dunandaiade 335.21 Alandudels [16] uaziUSeuisun1sinm

¢ | v

HandndIveuNradunIdves anse wazaue [14] Tunssudsilddeaan+ Hureamn+Jenigan nssuisnlaly

i
v

Aon+iuneama+Jefivan+Jotnnn+iinunau wagnssuisiladeaen+Auroans+ Jedivan+UeTanim Tidwin
Wisweduand 470.66, 443.42 uay 437.05 Alansusels audwiu wazdunuudnddenalunssudsi 2 lade
IMO+OM+LuATiSEazaewaaa (T,) fldggnde 1,028+54.5h0 uazilauand1991nnssudsi 1, 3, 4, waz 5
pgadiduddnnieaia (p<0.05) lneflduiuludnfnenaaie 573+164.5, 810£99.8, 729+87.1 uag 708+141.3
Alansusiols mwardu Tunssudsn 1 lldde (T) Fsfidunuwdadsenaadesiign Ao 573x164.5 wan donnded
v o < a0 o ¢ & ! as A = A A ! a v oA

fuduudaddesiuardnusanivundesslunssuisn 2 JudlAadegeaiuiediy fe 144.3+12.76 uay
144.3+12.76 \wadn aua1Au uwagidlodinseidoyanieaddn wud SIuudafnesiuasduumaaiaiiunfeTie

Tuns35u359 2 fA1RAsLANAINNINEDR (p<0.05) fUNSUITN 1, 3, 4, Uaz 5 WuReIAU (M15197 3)
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oy AUGeRIUd (wufung) uIUAUsaND
n33u35

FLHZUANND s28Z0aNABN SZHZUANND s28ZRRNABN
T, 86.8+12.23% 137.53+19.9° 12.00+1.64° 9.73+1.41°
T, 90.9+14.58° 149.83+20.1° 14.80+0.78° 11.00+0.95°
T 91.2+11.58° 141.80+18.0° 11.63+2.40° 9.83+1.66°
Ty 69.5+3.25° 120.57+5.01° 13.47+1.85° 9.10£0.96°
Ts 89.9+6.50° 125.73+4.06° 12.30+1.15° 10.30+0.35°

acal

newn ! n35u3sn 1 yanduau (Wldde) (1), 350357 2 Tads IMO + OM + wuailiSsavanevleaia (T,), n3su3sa 3
Tevhwinun + dmdnuald (T,), n35uish 4 Tadmdnuy + dmdnuald + LuafiiSeazateeama (T,), uay
n35u359 5 Tduuaiiiseavareweain (T,)

o

2Tupeduiliieniu Aladeuazdiulosuuninsgiuiinuimesnysmiisudulifinnuuandeiunieaifinsedu

o

Heoddey 0.05 lne3d DMRT

A5199 3 HANTIATIERUSUIUHARES T1UIUUEARRDND I1UIULEARFDTI LariUasidududniunane

ad| a a (Y] 1 ° & ° & ¢ < s < 1
NN WaNaR (ﬂIaﬂi&IﬂEl‘li) AMUIULUAAAADND  IUIUNANAADIA  LUDSIIUALNANAUABDND

T, 307.5+25.53° 573+164.5° 114.0+1.96° 9.11+5.01
T, 509.7+45.53° 1,028+54.5° 144.3+12.76° 7.91+2.07
T, 510.9+58.79" 810+99.8 112.0+8.42° 12.46+2.13
T, 516.2+78.92° 729+87.1%° 104.0+8.14° 8.63+1.36
TS 579.7+71.78° 708+141.3% 95.6+2.82° 9.01+1.48

aca

nuewe ' nssudsn 1 gaaueu (Wildde) (T), n3su3s7 2 Tade IMO+OM+uurilsuazanaveawn (T,), N3su3sN 3
Tadmdnuu+dmdnualil (T,), n35u359 4 Tadwmdnun+ihwinuald+uuafiSoazareweann (T,), uay
n33u359 5 Tduuaiiiseazareweaia (T,)
21 v ¢ a o ' ) o N dl v o a wlllq W aad‘ww
upANAE Y ALRRswazdulsuuIesgIUTnuesnyswllsuiulidiauuenasiuneaifinseau

v o w

Hepddgy 0.05 lne3s DMRT

MnMFneiteyaefdudidnduresivenuzaduvidluwacumaans nui Tunssudsi 2 Tade
IMO+OM-+iupfii3sazanevleawia (T,) fedngade 7.91:2.07 wWedldusd uinnnsmislriesidudwdalsiunnsg
pgliddAgyn19ads Taelunssaudai 1, 3, 4 uay 5 dvesifudwdnauiadowindu 9.1145.01, 12.0642.13,
8.63+1.36, uay 9.01+1.48 Wadldud muddiu (1319l 3) Sruussensvesinmenuzadunidluulasumnaes
(13797 4) wut nssuAEd 2 Tdte IMO+OM+uuafiSuavaevleain (T,) n33udsi 3 Tadhmitnus+hwsfnualsl
(T,) n353339 4 Tdrhmifnusiusinualsdruuaiioazaneeama (T,) uaznssudsn 5 lduuaiivazarewosin
(Ts) WﬁﬁmuiaaﬁaﬂaﬁhjLmﬂﬁwqﬁuaﬂﬂaﬁﬁaéﬁmmaaﬁa TneiiAnadewiniu 9.77+0.76, 10.2321.43, 9.47+1.01
uaz 9.70+1.90  awiene swady dhunsnsilalale ey lidwausdaseneiuanssainnssisild

o o a

Joegalivddgneadn lneirafemniu 6.85+1.77 s3sene

o
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v

A5199 4 NANTITIATITIIINIUTINBNG 1N 1000 AR Laztivtinmnads

n55u35"  d1wausaedena  Wwiin 1000 waa (nSy) dmdneeds (Rlansusals)

T, 6.85+1.77° 25.50+0.71° 0.43+0.04°
T, 9.77+0.76° 27.00+0.00% 0.68+0.25%
T, 10.23+1.43° 27.33+0.58° 0.61+0.12%
T, 9.47+1.01% 26.00+0.00°° 0.66+0.31%°
TS 9.70+1.90° 27.33+1.53" 0.98+0.18°

adal

nuevg L nssudsh 1 gaasueu (Wldde) (T), n33u357 2 Tade IMO + OM + wupfiSeavateneains (T,), n3susn 3
Tavminuy + dwsinualsl (T,), n3suAsh 4 Tadwisinun + dmdneald + wuafiSvazaneveamn (T,), wag

ny3uis7 5 lduwueiiiuazatewede (T,)

o

2Tupeduiliieniu Anedsuazdiulosuunasgiuiinuiesnesmiiouiulifiimuuandesiuneaifnsedu

o o

Heddgy 0.05 lpeAs DMRT

dwdudeyaumiln 1000 wiawazmineediwesineunzddunidluulaumaass Wielmszideya
M9adi wudn nudsh 2 Tade IMO+OM+iuATisuasaewaang (T,) n3uisn 3 Taumdnuu+rumdnuald (T,)
n335135% 4 Taminuu+dmdnuali+uuailiSeazaneveaa (T,) warnssuisy 5 lduunaiiiseazaneveaiin (Ts)
a = H o =3 H o v 1 ' 1Y ' v o o w aa H o @ a1 =
fAdevesinn 1000 wiawaztmineedldunndrsiuegredidudAgneada Ineuimvidn 1000 wisdiaade

WU 27.0020.00, 27.33+0.58, 26.00+0.00 k@ 27.33+1.53 n¥u aud ey wavtvinmesslunssudsg 2, 3, 4,

way 5 SAasminiu 0.68+0.25, 0.61+0.12, 0.66+0.31 way 0.98+0.18 Alandusels mudwu dmsunssudsdll

a o

Tete (gnaruaw) Tidamvdn 1000 wiasuazdmdnaedaunndeainnssudsldde (T,T,) eg1adided

o

ANINEDF

o

TnefiAaaowintu 25.50+0.71 n$u uay 0.43+0.04 AlanSurels AuEEy

djuuazdoiauaunue

o

JeganmiinadonisiasaivlavesiudivienusAdun3diuguinenusd 105 Jaugnlunuaiuninuning

ac A

UruA1a1 fuariiadng snnailes faninasuns lnoadnuaswesnut1alunssuidsn 2 ladedinan IMO+OM+

Y
v

wuailiseazateweann (T,) waynssuasn 3 Tauminun + dmdnwaldl (T,) dAadugsan Ao 90.9+14.58 uag

U 9

°

91.2+11.58 WUAWAT MUAIPU wazdAnugavewiuiiuanaeg1slited1Anmnieeadin (p<0.05) fumnugwedsiu

=

17lunssu BN 1, 4 waz 5 nandndvenuzaduvsdlunssuisilildds w3e gaatuau (T) waznssuislale (T, -

q q

aaa

Ty fnandnuwnndnsegelivedrdgnieada lnenandniadelunssudsi 2, 3,4 uag 5 Av 509.7+45.53,
510.9+58.79, 516.2+78.92 way 579.7+71.78 fAlaniusels mudwiu uenanildnuwdadisens uiuudadse
ez nuLdnuaseseilunssudsi 2 laletnim IMO+OM+LuaTiSEaratewean (T,) flduady

] | AN o W aa v ad A v & Y1 adadg 14 o = o g v
geuanavegalidodAgyneadifdunssudsn 1, 3, 4 wae 5 dslu aguladn yanssudsnladedinminavili
USunanandauazedfusznaunanini1igeniingsuisnliladedinim Samanind1i8unidlunssuisnldadeaslv
HaKAnLTuIINNISeay 60 Tnganglunssydsn 2 Aldaledinin IMO+OM+LuaSuaratenaans (T,) dua
ivSnaurandnduaresiusenavvemandndiigendinisldlddednnn anmsdnemudy Jedanw IMO

waz OM UmdnTanm uaziuafiseazateneamn aunsailuduasubiinuesnsiiluldlunisuandrimenusd
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The Study on Tuber Growth from Seed Cultivation of East Indian

Arrow Root (Tacca leontopetaloides (L.) Kuntze.)

nYs1INT waelgansd

Pacharaporn Sangyojarn

airINeImansuazAdlnrans AuzneasAanstaznalulal snInedumaluladsivsaadaiu
W NRETUNS 2.45Un5 32000
Department of Science and Mathematics, Faculty of Agriculture and Technology, Rajamangala University

of Technology Isan Surin campus , 32000

UNANED
v ! & A & a Aa v g va v ' = vadad & i i =
whenedeuluiigluidennenimliiuazauwts wlaensteuinuandinifeluwlgesionasd
asanAaaldld WeansaysnYiugnIsuvewmeneten JfnwIanvaeNdugIUIng1INmsAulnvesLas

a @ v 1 ¥ ] v <@
neiniaveddaudsveaneisden lagnaunulgniigisteumewdn luwlameasavuiauuas 1 x 4 1as
weanwAnnaNas 5 WAN SrETIeIEnIvqe 30 x 30 WwuRwes o wiawaaewmInerdumalulagsisusea
fau Inenungiuns sriudieuuwiey - fugieu 2559 wuiningtedentenatedieenudn 45 u e
Wingnesenavasresndestiudiviuniniunsu warfslinsadrsdnvaziduluavuialugnitsndesdadl
durhgudnanalszanm 3 adwnes Wldnuvesneneteniadumiiaununnduaevedvaiinessiteany
Hanwauzdunsmnandayn wazavaenefTusesaudau LiavAuvesmeietdenaunsaasaluaunnaonunain
Tausiulduszana 2-3 na wWhenedenszidulaauysalifuilutiadeudunay whetedey 1 duamnsaadrofld
1 - 3 7 YwadurgudnasUseann 1 - 2.5 wuiuns dminanuszunm 5 - 10 3 Wedievewinenesen
= & A Y ¢ I i oA a °

wdAnwillaenelindesganssal nudaudevnauseann 8 - 28 luaseu vssegluille@enissAmdmiuuin

WaSsuisuivaruldenilinudiaudaas
Aandgy: Wnenedeu WaldRu NSl

Abstract

East Indian Arrow Root ( Tacca leontopetaloides (L.) Kuntze.)is monocotyledon plant having the
tuber for the starch storage. Its flour show the good characteristics with easily digestible and fever relief.
For the genetic preservation of East Indian Arrow Root, we aim to study of morphology and anatomy of
starch granules investigate the growth of tuber or rootstock of the East Indian Arrow Root from seed
cultivation. The tested crop-field was one-meter width and four-meter length. Five seed per one hole for

seed cultivation were dropped into. Each hole having 30X30 cm. distance. This experiment was conduct on
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the tested crop-field at Rajamangala University of Technology Isan, Surin Campus during April to September
, 2016. We found that after 45 day the seed begin to germinate starting from a number of fibrous roots
following with the growing rhizome cylindric, and then become bigger tuber globose . Fibrous root was 3
mm in length. The tuber was generated from the enlarge rhizome with white round shape which gradually
extent. Each trunk of East Indian Arrow Root can propagate with two or three rhizomes generated from the
bottom trunk. East Indian Arrow Root completely grow and being mature during Ausgust, then producing
two or three tuber per one trunk. Its tuber was 1-1.25 cm in length, while the fresh weight was 5-10 g. After
tissue microscopic examination of tuber flesh, we found the plenty of starch granule which was 8 -28 um

in size containing in parenchyma while not present in the peel of tuber.

Keyword: Tacca leontopetaloides ; tuberous rhizome ; growth

uni

whenesouduiivduanorgraneUedandaiiudnluiivlusdusendlne  (Taccaceae ) Uaqiuld

a & P . a o Y v v ' & v ' o P g
wWasuluisdnasy ( Dioscoreaceae ) @1afinanuduauiusuliivinetsdeuvsawnetetendudy  N8%e
eAans Clerodendrum indicum (L) Kuntze. 3aluasdasdnzing ( Lamiaceae ) daduliing Taifivh 1uite
Tudesy wivhenedeuduiitlubfenss felidnvazmuiteldindudnvasusedndfedlulssivangUaadu
duembunszagludenandsu Whenedeudnegluanafe Tacca daduanafifivduluiendevioiun v
Lfluﬁ%5MQﬂwa18Tl [1] ¥Ined1ans Ao Tacca leontopetaloides (L.) Kuntze. itiawesde Tacca involucrate
Schumacher & Thonn. wag Tacca pinnatifida J.R.& G.Forst. [2]  Wwiatiduievisadulunivemsni woleld
dunyTureniedld seawsidowile 1Al olh minglulasids uwasil wavlinisunsnszaneluluminig
wUFAnosInnsenewIeIAY Teaigreuvineneteslaun Polynesian Arrowroot East Indian Arrowroot
(nMw8angw) Pia (81778 ) Masoa ( 1313 ) Mahoa ( #9401 ) Yabia ( #3 ) Gapgap ( n% ) uay Taka ( Bulatide
) [3] wiheneiay dveiudesingduq wu Lvhe8 (@wnans) ynse (a510) &das (g ) [4] wihenedey
2 A Ad v g va gy P-4 4 o a3 ' & oo s Y 2 v 9
Juignfimldfuazaunds Sdnvaenauwuuniesnine Wisniunwnnduimaseu Wewmdunianianiley
ansuusemuldla fisavy udanansoadaudanldusslowils udwadalavihvunds wansasvulivassin Tu
Fdhudsnddailamnuisieluliihluledu YaeeliAanisminnsuiudssni Tusdhldudeandun Tuniues
Fuvsemura lusuussmududn Auluiueentiduleldvhmnnuazeunsalnndn Wuazudddsnwilsadn
warernav weduemmaniuaning mafuasiduatagiugnunmuiiseiud1Uznds savuluiufnainumnd
lnatmesea damseen Yl WgsusavuuInnImiun [3]  dwdnvagnngnumansvesyingieton e lu
whenesouduludies AMuluenuaznass wivluwiniwweuluidn sendeuwuudsy Uszneumenendessnuiu
a dy [ v [J a a a a a o Y U =] ! [ 1
1N ndudesansududuendiuiunn ndusin 6 ndu @dervudiag Tludsedusessu 6 lunseninndt Sdladuuy
Tehandu neaauuues sUnszanadumnden 6 whsy winguvanewdey suiuunn dideadejudvry @il
Fulsemuld (5] nuwnenedeuunsnszenuuuunuliiensa uenaininuniulilusewesnia
nyTueaniduamile 1w uATTIvELN ATAEINY A3UNS NIANAIT WU NTINNY N1ARYTUREN 1YW FUnys n31A N1Al
! s = =3

WU 31943574 Qinin [6]

whenetenveeiuglaiannuanauaziiin Fuiidnazgnvawnuieiilnindvunalugindy (7] nivg

Auazdiunla [8] lovinnis@nwinanisiasentuluinensdeuseniswaundusulvgd nuinnisidesdiulu 4
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Fumlsunnluatsiunfigauaziundsannlaufiulotum 5 dumimuindifesiumed 1 9nlaudnly
wihiufiannsadnilftuduiamnld duseansesulmildnidora dumnszusnalaufuluidusadiae
(meristernatic cell) n15l4lufl 3 Asgeuldnaiiign Aol urudulviiadounfigauazdainle 80 1Wesidus
venanidmuinsdsdauimluiuafiaaldansednildaesnld afuguazane 91 6Anwdvswasun
saineneslen devsunuutiswazlusfunuiivuinsadmdn due 101 - 400 n. Hefuiusdidenazdsaglyl
wana1eiunads gainsaluazame, [10] s1e1ulidiiniseiyiulnvewynesdeugianluifeuiueigu
wiheealeuiiugniewdniiannusfulululiusn 11.81 au. waglusodugagn 4.3 Tu 1wl 2 amnuendnly
asan 27.03 g, Srundlusiosiu 4.3 Tu suiadilladndludd 1 dwidn 7.4 0. 97 2 dwidn 130610 U9 3
whwiin 295.15 1.

Uselowiiheesion fe ¥ fassmaauiseumds trywila ufidoomnsmnmsstuliuaslddugiwen
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Phenolic content and antioxidant activity of aqueous extracts of Red
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Abstract

Caloglossa beccarii, freshwater red macroalgae, has a widespread distribution in southern of
Thailand. The purpose of this research was conducted to compare total phenolic contents and the
antioxidant activity in crude extract from 3 different of water temperature (4°C, 50°C and 100°C) of
Caloglossa baccarii, which collected from Nakhon Si Thammarat province. The antioxidant activity of the
aqueous extract was measured by DPPH radical scavenging activity. The results showed the highest of total
phenolic contents and DPPH radical scavenging activity were found in aqueous extract (4°C) with
24.007+0.475 mg GAE/g extract and ICs, = 0.0889+0.002 mg/ml, respectively. The total phenolic content of
all aqueous extract were significantly (p<0.05). In addition, the Pearson’s correlation coefficient showed
that all extracts were negative correlations between the total phenolic content and ICy, value of DPPH,
which supported that antioxidant capacities can be determined by their phenolic contents. Therefore, the

aqueous extract (4°C) has the potential to develop as antioxidant.

Keyword: algae, phenolic, antioxidant activity
* Corresponding author: wanninee81749@gmail.com
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nduianliinannsaneuduiusseniniesazauaunsalunisdudioyya DPPH' Auansiieedluy

LAAEALLUNTU LaIAIUIAT ICs, Inaldaunisidunss y= ax + b
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5. MSIATITHINGEDA (Statistical analysis)

ihtoyaiildannismaseariinsigieuuusaudie3s one-way ANOVA Mnduiisuifisumaiany
WANAYBIANREEFI835 DMRT (Duncan’s Multiple Range Test) fiszdiuninandesiu 95% (p<0.05) wariasieh
Anuduussenitagnsiidnoyya DPPH fuansusgnouiluednienundronismarduuss ansanduiug
(Pearson’s correlation coefficients, r) IfﬂEJIGﬁUiLLﬂS@Jﬁ’IL%R]gUWNaaa AmSuanduussansandusius o) 1auds

AUNUEAIT AN T = = 0.90 HANUFURUSTEAUgINT, A1 r = 0.70-0.90 danuduniusseaugs, A1 r = 0.30-

0.70 Hanudunusiuseauliunans, A1 r = < 0.30 JANuduRuslusEAUsi wara r = 0.00 hiflanudunusiuga

WAUAS [10]

Nan15IuLazInsel

1. GanausnsUsznauiluadnianun
wansAnyUinamssznauiiuedniamunvesasataneivameiunnindafigamgd 4°C, 50°C way
100°C i3 3iATzsidaes Follin-Ciocalteu (A137971 1) FaruSunaansdsenauituednitavunaldsuinmn
AUNITLEUATIINNTINUINIFIY gallic acid (y= 0.8503+ 0.0732; R? = 0.9951) InsUSuraarsusenauiluedin
ﬁy’wmmaqmmﬁﬂmmmﬂwaﬂﬁdmmmmifﬂuﬂﬂ'ﬁéfma%aéassi@f [11] FanmsAnwnuinasaiaveiues
awie C. beccarii iatadaeth 3 Frgamall IAnuwanseiunvaiifeteildeddity (p<0.05) lngansainveny
flgmumfi 4°C WBnmuansusenoviluedniaungsiian sosaunie asatavetuiigamgd 100°C uay 50°C Tng
A1 24.007+0.475, 18.480+0.245 uaz 16.716+0.245 mgGAE/ g extract mUAIAU e?m%’umiﬁﬂmqw%fﬁﬁm%a
sasvluamsedunddudsemalneiuldfinsinumansatindetansedunaian Compsopogon aeruginosus uaz
Caloglossa ogasawaraensis wuilUSunaansUssnouTiueaniaue Windu 6.143+0.43 uay 20.868+0.68 mgGAE/
g extract [12] wilotniisuifieuiunisinuasiliinuiasataneiuilgumgl 4°C fusuuasusenoud
ueBniamungenitauesanssin uiflgamgl 100°C way 50°C frAininamans Cogasawaraensis uiiie
gni1@msng C aeruginosus aeslsimuiladeiidsmansgnulagnssdenunsiavesasussnouiiuedan laun
gumgdl TeazdamarliuTinuasuseneviluedniidianas den1sldniuieuiiunnssiufivzdamasiouiua

ansusenauuednynaviuawunu [13, 14]

a

A19197 1 Usiuansuszneuiiuednniviunvesansanave1uamsng C. beccarii 1 3 ¥31QnQi

U

IV Usunaasusznauiluadniamun (mgGAE / g extract)
a°c 24.007+0.475°
50°C 16.716+0.245°
100°C 18.480+0.245°

nuewAn: ManwsnisiuluwnAsdinuunneneiumeEda (p<0.05)
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o

2. NMINAFRUNSMNINOYLadesEAI85 DPPH radical scavenging activity

gisrindneayya DPPH vesasanaveuamsny C. beccarii M3 3 F19gaungil lugiaainandudu 0.005-

o a1 '

0.800 mg/ml WUI1598aEN1TN1IANAITENING 18.190-84.990, 10.853-65.226 Wy 27.488-77.487 A1UAIAU
(3Unmil 1) @3y BHT uaz Ascorbic acid ldifuansumsgruluzisanududiu 0.002-0.100 mg/ml fifosazns
99 9811919 24.948-90.759 wag 10.889-95.812 AN (gﬂmwﬁ 1) dmdusisnunsnwamsedunaiie
Tuuszwalvefinoudraies Tagldfinis@nwiluamsie Compsopogon aeruginosus fiafadesvhazats 3 i

Lo Lefiaez@ian, levnuea wavi nulansainulvinadfian evazn1smInsewing 48.84-76.29 Tutisniy

'
oA

L9uTU 0.005-3.200 mg/ml [15] utilatunUIsuifisudiun1s@ne1assdinuinginuduty 0.800 mg/ml 104

o

aws1e C. aeruginosus Hgnaindneuya DPPH wiriuSesas 66.70+2.09 Beeuniinisinunluaisiluaziiuuiliy

o a

PansafiaveIuns 3 Frgamgifignsidneyyadasylafni

100

90

80

70

—4OC

_S 60
-+
e e 500 C
Q
-_E 50

30 ——BHT

20 Ascorbic acid

10

O T T T T T 1

0.000 0.200 0.400 0.600 0.800 1.000

Concentrations (mg/ml)

sUAN? 1 ogazmsindneyya DPPH vasasaiaveuawsie C. beccarii 1 3 Y3190 il UazanIuInggIu

BHT wag Ascorbic acid

o w d

dmIuA ICs, vesansanava 3 gl nulansanaveuiiguugil 4°C dgvisindneyya DPPH @
d' Vo1 ° ~ ' ) | A v o o aa A o = a
nan lagliie 1Cq, A1an TaduunnasiuegeiidedAgnieada (p<0.05) sesasndsansaianeuigungil
100°C waz50°C InaiiA ICs, Wiy 0.089+0.002, 0.136+0.004 kaz 0.343+0.002 mg/ml ANAIRU WALLIDUILA
Wiguleuiuansunsgu BHT uag Ascorbic acid wudn ngasgaungiidainuaninsatunisiidneyya DPPH 16
Waendn G9A1 IG5, VOIAITUINTFIU BHT waz Ascorbic acid 417U 0.006:+0.000 kag 0.009:+£0.000 mg/ml

o w a . I3 ] a Xa o w a va ' o a Y a

AN (115197 2) egslsinuansesialfianuaiusalunisidneyyadaselafniamsedideiiinia
Spirogyra neglecta [16] Wag@I1MINYNLLAUINYUA LYW Fucus distichus, Sargassum muticum, Saccharina
latissima, Laminaria digitata, Dictyota dichoma, Enteromorpha intestinalis, Ulva lactuca, Palmaria

palmata, Porphyra purpurea, Chondrus crispus, Mastocarpus stelltus, Polysiphonia fucoides wag Gracilaria

vermiculophylla [17]
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o w va o

nnsfnwiasellaziiulddnaisadaveruiiguvgd 4°C Tgqndindaeuya DPPH Ladfian visillens

q

Wewnaniigamgil 4°C aunsaainansdngulnlatalusiuesnulaluinamnn dwansnduilinaaudilunis
Anueuyadaseld [18,19] wavlutunaunisadniigamall 4°C ldsparinuaruseulag Juvilivsunamsiueyya
dasyliignvhany mszaamgiiuarszezianlunisliauiouiinadenisilfsunassSunaansinueyyadase [20]

A a | Ay v a ¢ o o i Lo o v A
WaR1TUANLAINATIATIZRAILEL TUGA ICsp VRIONENNIADYIA DPPH nuyInuasusenay

Auodnianun 1neAT Pearson’s correlation coefficients wuandiaudNiusAusg19ildod1Agdan19ada

v v

(p<0.01lneflduiusideauluseduas (r = -0.800) nuneAuINIUTINMA1sUTENOUNUANTIIMNALNTU NS

a

M3neyya DPPH agilAn ICy, dovas (ICs, Ueadusydnsning) Jeaenndesiuni1sAnuiluaivsig Sargassum
aquifolium, S. oligocystum, S. polycystum, S. ilicifolium, S. plagiophyllum, Tubinaria conoides, Padina

australis, P. tetrastromatica wag Lobophora australis [10] uenanidsaenndesiv [21] Anuignsiidneyya

a a

daseianudunusiuludianadeiuiuuSunaansusenauiiuednianun nanife ndusuiaansusenauiiuedn

v
o

Viavianas gnslunisidneuyaiazasig

o

M13199 2 A1 IC,, gUBMANeYYa DPPH YesansanaveuaInsiy C. beccarii M3 3 ¥19gUngi

gaumnll ICs maaqm‘s{ﬁﬁﬂa%a DPPH
4°C 0.089+0.002°
50°C 0.343+0.002
100°C 0.136+0.004
BHT 0.006+0.000°
Ascorbic acid 0.009+0.000°

Y Ao S v aa
NUYLAR: maﬂ‘w'ﬁnm\‘lﬂﬂuuu’mQﬂJﬂ’ﬂiJLLmﬂfﬂ’Nﬂuwmam (p<005)

GEAL

9

INHANIINARDITAUNUIIETATAMIEUING 3 Yrgunll Tarsuszneuiluednianuafiunnediaiy

'
a = ' (Y%

ilvligvsrindneuyadaseiuanansiume lagansuszneuiluednivuaanuduiusidmuiugnsimdneuya

¥
a o

ez DPPH 11uidelifaududeyaiiugulunisadaaisiiounluldwaunduansduoyyadasesssuriily

guamnssunrdeazindunssuld
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aVsnNdnayuadaszvasasainaleuivasluln (Wolffia globosa
(Roxburgh) Den Hartog and Van der Plas)
Antioxidant activity of aqueous extracts from water meal (Wolffia

globosa (Roxburgh) Den Hartog and Van der Plas)
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14t (Wolffia slobosa) Fslulszmealneligninlueimsinaladnugndmineyyadaszduiuaesds liun n1s

dneRYaDPPH wazn1sidnoyyaABTS sauMaUsinua1sUseneuiluedingiumeds folin-ciocalteaudslauunily

o o

Tunsfinwedstildvhnisfivandminimamansfinvimuirasadaiifieamadl 50 ssreaded lignsiidn

BUYadATEEINAANIARYTISInellAN ICs, ¥a93T DPPH uag ABTS iinfiu 0.017 = 0.001 uag 0.110 + 0.00 Hadinsusie

a

faddns audu dwasuszneuiiuednsiniunud arsadafigumgil 4 esrwaidya IUSuagenge Wiy

Y

a £ o W &

49.684+0.180 HadnSuauyavensaunadnsiensuarsann Welnseduuseantanduiusnuin Usuna Hued

a L v & a L ! aa o w a v v a & v A Y A Y @ U £
NFINHUAMUANNUTLUIAUAUAN |C50‘UE]ﬂﬁﬁﬂ”liﬂ’1"\]ﬂE)‘1é3;lja ABTS anideassiidudenalUosdundliiiuinansann

Y

weruredlihddnenmfissWauluasiueyyadaszsssuliluewian

[ o

AdnAy: asaiavenu lun asusznauiluednsou

Abstract

The antioxidant capacity and phenolic content of aqueous extract of water
meal( Wolffiaglobosa) which have been normally used in Thailand as food, was estimated by two different

methods: DPPH free radical scavenging and ABTS scavenging activity of ABTS radical. Additionally, their

PC-06
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total phenolic contents were analyzed by folin-ciocalteau method. The water meal was harvested from
Phatthalung province, Thailand. The results showed that aqueous extract (50°C) had the highest activity of
DPPH and ABTS assay with IC5o= 0.017+ .001 and 0.110+ .00 mg/ml respectively, while aqueous extract (4°C)
showedthe highest total phenolic contents with 49.684+0.180 mg GAE/g extract .In addition, the Pearson’
correlation coefficients showed negative correlations between the total phenolic contents and ICy, vale of
ABTS. This research is preliminary for demonstrating the potential of crude extract fromwater meal for

develop as antioxidant source of natural antioxidant in the future.
Keywords:crude extract, water meal, total phenolic content
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lidelddufivaoniifiunadniiaelulan Wufivaosiuunaibn seaiududndifersusanaunie
3 fidwihgudnans 05-1.5 Sadiuns aoseguuing 1iyivlsldluwndaihdsdlusfugsdnmsiunuilaady
psuaunAny fusendeamiouazniamionneniuu (1] aunmiwesvashivnsaudensiadydulaves
Taith léuA AAnudunse-Aesening 5-6 AAnuduLas 5,000-10,000 &0 [2] iﬂjﬁ’lﬁlﬁﬁ]Wﬂﬂﬂ’iLgﬂﬁﬁIﬂiauqﬁﬂ
ovaz aslusfuSeray 9 Weleforaz1a finsnedlufisudusesianie 1w vidleddu (Threonine) 1au (Valine), 1wln
lofiu (Methionine),laiﬁlj@f?ju (Isoleucine), Q%u (Leucine), Wiflanzaniiu (Phenylalanine), ladu (Lysine),n3ladlu
(Threonine), n3nlawu (Tryptophane), 91534u (Arginine), Safifiu (Histidine) [3] vennilathaiiusylevily
nstdaiidelal saviansaldnawulusilugnsomsin iy (5)

o I

Jaguduiisausuinluwaiinnisiialsanatssiia 1wy lsalussuumlanasvasnien wsalsausisel

q

ANUAITsduiusiunITineyyadaseluianieg dwunisinatevsensauaudsunn ayyadasslusnimnes

Helunstesiusneilseaneg et (6] egrslsimuudinluihzsilvenmsvewyedunenuiuusnisfingnis

< 1Y a

TgUselevivesluungunsfinugsidneyyadasy lnsanensfnudvhaganeinunzaudaiinisdnwiliun
1in sarsnsthladlldusslenigunisdssandldidundndaniaiuemsiieansyyadasy Manlviideyad

waulaindvinasseingnauualsiiuessgaisil Tipnee et al. [7] §ildsieawin Wi (Wolffia globosa) Uuiiw

v ¢ '
o a v [ =

Widuunasesarsesngrameiinimgu a1siueyyadase grdsiiunsdnay Jeansnguiiluansiiflunuim

v v
a (YY) °

drdglunsifuansinueyyadasedsiunsidoassifsdaulanegldundudvhavarelunsadaiiefnwgnaidn

ayyadaszvedluihdsldifuiegsanunasisssumaluiiuiiniald Jsnsfnwedsiidusmenuadusn dlune

msfinwpsalifaduesinnuiuiaulafisgihluuszendldlailuiusiieg sely

gunIaluazisns

N3LATEUABE1

thieehdlathaindeth sunoindeau Smiaings (8°9'41°N, 99°43'31°) thifregeitldludnevhemnm
avenn wdthinduunadianiu Amstrong (2018) 8] nisantudaiilusuurisiaegouausouiigungd 50 se

wardea Wunan 24 93lua

PC-06


http://www.foodnetworksolution.com/wiki/word/001205/methionine-%E0%B9%80%E0%B8%A1%E0%B8%97%E0%B9%84%E0%B8%98%E0%B9%82%E0%B8%AD%E0%B8%99%E0%B8%B5%E0%B8%99
http://www.foodnetworksolution.com/wiki/word/001204/lysine-%E0%B9%84%E0%B8%A5%E0%B8%8B%E0%B8%B5%E0%B8%99
http://www.foodnetworksolution.com/wiki/word/001255/threonine-%E0%B8%97%E0%B8%A3%E0%B8%B5%E0%B9%82%E0%B8%AD%E0%B8%99%E0%B8%B5%E0%B8%99
http://www.foodnetworksolution.com/wiki/wordcap/tryptophane

[
=

a 6 'y 1 &
msﬂs:aga\rnﬂmsquumamﬁuﬁ’ﬂu widszinalng asen 2

ASLASENATSTENR

Plsdutanualdasidon anduiinddthan 20 nfufindindu300 fiadans wdnhlvadad 3 92
qmmﬁlﬁum, 50 wag 100 aeALTATod S¥021a124, 6 wag 1.30 F2139 AUE U Ynsafnenan2 shansadad
finseiensza1ensos Whatman wed 1 viliuiesaenisutiBonuds (freeze dry) ihansadadilamuiamos

avkandn (% yield) muaun1R9Ll

SouavNandn = Jwmdnansaiaile  x 100

Y1nineeganlana

nsmAnuaRnsalunsindneyyadase

n1sATIERANa1u1Talun1IATneuyadaseie3s DPPH radical scavenging AnuUa$31n35v04
Shimada et al. [9] 33nsnaaeulaewmien DPPH aududu 0.1 fadluans 45 DPPH 0.0020 niuavaneieieon
woa wazusuusunsile 50 fiaddnsmien Stock solution VOIATUINTFIU BHT Mty 18adnsuneliadans
Tneda BHT0.05 nfuazatsuasUsuusunsseieniueasuasuysunns 50 4adans duaisatannududusien
U395 0.2 fladdnsuaziiin DPPH maududu 0.1 fadluansusuns 0.2 fadans nedlidriuiielsludiiia 30 uni

argandunaslananueIniy 517 uiluwesyinseaes 3 Brheilasnduiniesarn1smda (%inhibition)

ANUAUNITAIT

39888M13190 = (Asizcontrol = Ast7sample) X 100

A517control

W9 AconiroP® AINNTAANAULENNGNAIUAL

Agample A8 AINNTAANALLAINGNADIDENS

nsAazEANEINNsalun1sIdnayuadase 1835 Scavenging activity of ABTS radical finuuas
91n115n15984 Re et al [10]

a

FBnsiidunistnanuaimisalunisendoyyadassietion (ABTS™, 2,2-azino-bis (3-ethyl
benzothiazoline-6- sulfonic acid) radical) aduasdaunszy BnsmaaeunIouans ABTS aruidudu 7 fadlu
an$ Tnedsans ABTS 0.0192 nda avansluthnduusunns 5 fadans waswlouasinunadoueidamn (K,S,0,)
Auduty 1407adluang Faeans K,S,050.3784 n¥u avaneluindud3unns 10 fadans nauansazas ABTS
AMULTNTU 7 Hadluais Usuins 2 Haddnsiuansazany K,S,0, Anuiudu 140 fadluas USuns 35.5
llashng Turandendeislilufifin 16 alus flgmmiviesald Stock ABTS radical cation fifidtFuoudes dou
tharldanuhnismnasazdoniests Stock ABTS radical cation fasthndulildAgandunansinty 0.70+0.05
wisuiegansafaiianududuiigg Unms0.1 feddnslunseanaassuayldindudugaauguivans
agane ABTS aududu 7 fadluans 0.9 fadansuanliidntuiisligamgiivie 6 unit fndrn1sganduuasld

A .:4' o S o 1 a ° % o w o &
REANAINNEIAAY 734 wluwuasynisveass 3 graflalumuliumissaznsmdnnuannisa

Sovazmsidn = (Az3acontrol = A734sampte) x 100

A734control

W18 Aol FIB AINTIAANTULAIYBIATTATUAL
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n3dszadinnIng neeaasiulw uisdszinelng a3of 2

Acample A8 AINIAANGULAIYBIENTAZAEFIRES
U

nswasUsznauNuaansau (Total phenolic contents)
MesEImUsnuasUssneuiiuednanilaainisn1sves Julkunen-Titto [11] Inenislaans Follin-
Ciocalteu LHuansfianunsavinujiserdvasiiuednynngu Tnedsnsmaaevagldansadnu3uins 100 lulasdns

Naunuasazay Follin-ciocalteau Usu15 0.5 18dans nauiuiinay 8.4 fiadans WuansazanelaLfey

a

ASUBLUA (Na,CO5) AMILTNTY 20% USuns 1 faddns nanlmdrduuarunluiila 1 97lus @a1sazane Follin-

a

ciocalteau agilfdosazilevinufisenfuasataiiifiuednudsnuuiisliluiide 1 Flusasdsududditu
thluinrnsgandunasiininuenaau 765 uilums shmsvaass 3 %1 ndeaniiu vheildsuaiauiiued
nyuilagisuannsmannsgiuves Tumileliadnsuauyaves Gallic acid seansadin 1 n¥u @adnduauyaveensa
wnadindeniuansania)

NN3AATIEVNNEEDA

ihdoyailfainnsmaassniinsizsimeniads wazandsauumnsgiu daedeildumaaouniy

WUSUTIUAIEIT one-way ANOVA (p<0.05) hazitasizianuduiusuesusinuasusenou Auodnswivu

[

gnanndneyyadasslagnismArduussansanduius (Pearson correlation coefficient, r) Ineldlusunsy

a f§o &
V’]EJQJW')LG]@?W]LT\]EU

NANISNIAABILAZIANTAINA

Usnauasanane1u (% yield)

a1 [ '

Ysunuasadavervreddidrnnmsadametifigungisisiy nuirdivsunauandsiulagaisaiad

U

a

el 50 peAlwalyaluSuNuuINNdnsauay 31.23 S89a9unTanndl 4 way 100 saALwaLTeE LANSpuay

9 U 9 9 U

29.04uag 27.90 1UARU

4 o a
NaN1INBYLADETS

a v a ' =

mﬂmﬁﬁmsmqw%ﬁﬁma%aamzmm% DPPH wu121 @19dn Wmaamﬂummummﬁmmmmaﬂumq

]

v Lo o a a

#0R(p<0.05) lngansaini 50esAngalyd ‘meﬁmama%aaaszﬁﬁ PR ICs, 111U 0.017+0.001 Tadnsues

18T s09a9u1Ae arsadave1uiigamil 100 wag 4 aeAlgaldd da1 ICs, LN1iU 0.038+0.001 Uag

a o

0.077+0.002 fiadnsusiolagans ANa1nu (ﬁl'ﬁ’N‘Vl 1) V]QULNEJLUiEJ‘UL‘V]EJ‘Uﬂ'ﬁﬂﬂ‘lﬂ’]i]V]% wmauuaaasﬂuhmam

v
o w a

1‘U‘U”ILL‘VI<1 LLBSISUU’WLL%LEJGFWLL‘UQ [12] WUTWﬂ”l'iﬁﬂ‘t‘i’]ﬂiﬂlli]VIﬁﬂ’]f\]@]auiJuaE]ﬁigi;‘{ﬁﬂ??‘lidllﬂ’] ICsp Wi 13.91+0.10,

v
a o 1 a aa °

14.70+0.11ua¥ 14.08+0.08 fadnsusefiaddng audidu uenniarsadameuivesldtinNeumgll 50 amn

wadua dadlgrardneyyadasegeandiluinnadasdiey fvhazagoralaumuea (1:1) (AcMeOH) Fadidn

Y

ICsy iU 35.81 lulasniusieliaddng [13] wavlgvzidneuyad Sasefirninansafnuwesamienzadviana

Turbinaria conoides, Sargassum polycystum ae Sargassum binderi [14]

o

dmiugrsindnoyyadaszis ABTS rinansAnwiaenndesfugyiiidneyya DPPH ndafe a1saring

¢
=< o o a

gaunndl 50 asAwaidya Tignsnd maq”aaaizﬁﬁqmﬁﬁh ICso L¥7U 0.103+0.002 J0%awFe gl 4 uay

q U

100 asAwalTed A1 IC, WU 0.193+0.002 way 0.251+0.008 fadnsusneliadansnua1nu wazaisanai

@

gaumniiaiuiigniindneuyadase Auand19iun1eain (p<0.05) (13199 1) wansAnwiaTalidamudngrainda
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a 6 'y 1 &
msﬂs:a;mmmiquumamﬁuﬁ"m widszinalng asen 2

o

ayyadassiidninisAnwgraidneyyadaseluliunan Tuihuis wagluiudidenudadian 1ICs, Wiy 4.39£004,

1 wenanildamuinansainiigamgll 50 uay 4 8am

c
=
N

6.50+0.06 WAz 5.82+0.06 Haansudaiiagans Auan
waldea fgvsiidneyyadaseiinninliuniainie diviavats asdlaw: luniuea el IC, Wiy 20.38
lulasnsusiefiaddns [13]

M13199 1 A1 IC,, VosgisAdneuyadaszuesasainve 1 uEuY QMg

n1sAnE ICso (mg/ml)
quatsa BHT/
- 4°C 50°C 100°C Trolox
AUYADHATE Ascorbic acid
DPPH radical 4 0.006+0.000%/
0.077+0.002°  0.017+0.001°  0.038+0.001 . -
scavenging activity 0.009+0.000

Scavenging activity

of ABTS radical

0.193+0.002°  0.103+0.002°  0.251+0.008° - 0.040+0.000°

o o

NUBR: SNYIRNLLIUBUANiUiiaLuAnATueg e lidud Ay neatia (p<0.05)

)

Ysunauansusenauiluadingiu

f\]1nm'ﬁﬁﬂmﬁmmaﬁﬂsmau?\luaamamaqmﬁaﬁ'ﬂ13waahhjﬁﬁqmmﬁsmﬁ’uwuiﬂ U3uas Wued
NTIMLANA1IAUNERR (p<0.05) TaglAfIuINIINANNITLAUNTIVRINTINUINTFIUAITALAENTAUNAGN (y =
0.8503x + 0.0732, R? =0.9951) wuinasusznevuilusdnsiufionmad ¢ ssmiwaldoa Tusuingeiiansiniu

49.684+0.180adnSuaNyAvRINIALNAANABNTUANTANA Te9a3AD A15annTIgauail 50 Lay 100 BeALYaLTYa

1Y) a

A1wInAU 48.036+0.345 way 40.653+1.761 fadnTuauyavesnsaunadndeniuasannnuaInu (gﬂm‘wﬁ 1)

vy v '
o aaa

allUTinuansuszneuiiuednsiunsaudigaumgiindnuluassiliidngandtduledr (W slobosa) Nariaedavin

AvangLeNIURATATIUSUM Winfu 27.09+0.07 fadnsunsawnaansonsudnudnuiie [15]

a

WeAseviauUssanSandunusaieis Pearson's correlation coefficient twu3i Usunaaisusenauilued

< o a o W

NFIANUENTUSFUINAUAT ICso VolgMEiTneuLadase DPPH wazlianuduiusiBeauiuan ICs, vesnsiidn

o w a

auyadasy ABTS (1137499 2) Famuea1udn gnsiidneyyadaszvesliuinieds ABTS dnau1ainusuin
asUsyneuilueansiy nande WellUsunuaisuseneuiiuednsiuaunnd udwnalian IC, anas 3nIdeasailidu

¥ '
¥ =1 o =

Foyailowungliiuiasatanervreddihidnanmitasiaunduasiueyyadaszsssuwflaluewian
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a 6 'y 1 &
msﬂsm;mmmiquumamﬁ%ﬁ"m widszinalng asen 2

60.000 -

[ad b

< 49.684+0.180 18.03640.354°
2 oF 50.000 -
- < 40.653+1.761
c =
= 40.000 - I
= ©
R
® 2 = 30000
o e i
39 < <
S 3
2 8 20.000 -
& &
e g 10.000
qﬁ 3!}33
fps B

€ 0.000 : : ,

@

4 50 100

gaunndl (esAwaidua) Nldardn

sUa W 1 USinasansyseneuiluednsiuvesasadinlyul

a

M19199 2 AduUsEAVTandLTUS (1) vosUSunailuednsiuiua ICs, veswmvsidneyyadasy

@

fisrndneyyasass DPPH Qisdneyyadase ABTS

YSuaansuseneuiluedngiy 0.334 -0.694*

o w

* AN USoE T A 9@D AN TEAUAILTDITUN 95%

ayunanIsAne
nsfnwgnsindneyyadaszvesasainanluingamgissiunuiiasainiigamgi 50esrnealdya

v
o

iﬁqméﬁﬁﬂa%aﬁaisﬁﬁmm 2 WBlnefiAn 1Cs, 38938 DPPH Wag ABTS wihiu 0.017 + 0.001 tag 0.103 + 0.002

q

YR o A

fadnSuseiiaddnsnud1du diuarsuseneviiuednsiunuiiasanaigumull 4 esmnwalded dUSuugengn

9 Y

U &

Wiy 49.684+0.180 dadniuauyavesnsaunadnfeniuaisana WadAseiduUsyansandunusnuInusuna

a1susenauiluefinyiudanuduiusiBeauiua ICs, vennsidneyyadase ABTS “uidullasuinaisanialai

meigumaiiliasde 50 ssmnwalva Fulugriuvnzaulunmsiilidlyvssgndldludunisidneyyadase
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TaYaNIIWNBANENS B9AUTENAUMUAN LaTNINILAFYINEN
YIIUNYI1US (Pseuderanthemum palatiferum)
The Botanical Information, Chemical Composition, and

Pharmacological Activities of Pseuderanthemum palatiferum
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UNANYd

TUNYIUTHTINAENTI1 Pseuderanthemum palatiferum (Nees) Radlk. a¢lu3sd Acanthaceae
JuiiwayulnsifidusidennUszimadoauy AunudieUszanal ad. 1990 Tuth Cuc Phuong memeumilaves
Geauu danvasduliivuvundn s 12 waes dduiaseudiden ludensewmsedn 3837 Tulldnvauzdou
sUTNAEUNEN Youunnls warvengiugiemensiineendndiasiu TulsemadsauuuasUsewmealnglad
nsidungrusinidlunsdesiunasShvianuiauninielsaig o luaw wu lsannudulaings lsadu
gniau lsAnszinizems lsaanlddniau lsaladniau Tsauivu Tsanuns vinkka 911150008 Wagenis
4 a [ v dyu a o g L =] a a ol o (3 1 ¥ =
vieude 1udu uenanidadinmaihunldlumsshuuasdesiulsavionuiiaunieng 4 ludad 1wy eansviends

Tugns onsviesdaludenlugiv viaunauazlsrefindluln dwddyld fe luan ssruszneumuaiifiddy

yasluinungus aun @fnuamesea (stigmasterol) Lusn-Glnaimesea (B-sitosterol) Wanlwses (flavonoids)
lasimesfiuesn gnlndu (triterpenoid saponin) LAsLNBs0a (kaempferol) Lo U (apigenin) NsAL1ALgAn
(salicylic acid) lvinaa (phytol) nsaUaudAn (palmitic acid) Ylaawsuiy (pseuderantin) Wa¥A1TDINITHAN 9
Tawn TUsfiu uaznsnesdlu wu ladu (ysine) wunlslofiu (methionine) n3lafiu (threonine) azuss1nmg 9
1¢un uraion wdn wagvesuns quismandyinevesituwgynus Téun qrsuoyyadass qnsdunissnay
qUisEuLUATISe qVSFuTes qrsduwaduzds grsanszduaudlainuazdnsmsduveiila qrsiu
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Abstract

Pseuderanthemum palatiferum, a member of the Acanthacea family, is a popular Viethamese
medicinal plant in both Vietnam and Thailand. It was found in Cuc Phuong forest in northern Vietnam in
1990. It is a small shrub with a height of 1-2 meters, smooth green trunk, single leaf opposite and green,
soft and lance-like shape leaves. It cultivates easily by putting the branches in wet soil. In Vietnam and
Thailand, Pseuderanthemum palatiferum was used for prevention and treatment of many types of human
diseases, such as hypertension, hepatitis, stomachache, colitis, nephritis, diabetes, red eye, wound, ache,
and diarrhea. Moreover, the leaves of this plant were used for treatment of animal diseases, such as pig’s

diarrhea, dog’s bloody diarrhea, chicken’s wound, and fowl cholera. The most important part is its fresh

leaves, which consist of stigmasterol, B-sitosterol, flavonoids, triterpenoid saponin, kaempferol, apigenin,
salicylic acid, phytol, palmitic acid, pseuderantin, amino acids (e.g. lysine, methionine, threonine), and
minerals (calcium, ferrous, and copper). From many studies, the pharmacological activities of
Pseuderanthemum palatiferum are antioxidant, anti-inflammatory, antibacterial, antifungal, anticancer, anti-

hypertension, antidiabetic, which also effects on animal diseases.

Keyword: pseuderanthemum palatiferum; chemical composition; pharmacological activities
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Tungy1usiiteinermansin Pseuderanthemum palatiferum (Nees) Radlk. a¢/lud9d Acanthaceae
fidoviosiuin 41ude duds Inumesiudiu wazaituion (Hoan ngoo) ufivayulwsifidudndnandseinea
Funu funuidieuszanad ae. 1990 Tulh Cuc Phuong mwmeuwilevesisauy Tuussmeadenuuléiinisi
flayiindunlflunsiestuuas snmanufinuniviolsasne 4 1y enmsreads Tsaanudulafings fedniav
waonaudniau lsadudniau lsanszimnnzenmsiuuna lsaalddniau lsaladniau vinuwna viesyn 81n15uan
dlow Tsmunmnu uazlsamuaadudu druddaild e Tuan Fsdwlngldlunsinwannitestulse Usunm
Tuilélunstesiulse Ao 3-6 Tu warUSmnaluildlumssnenlse fe 7-9 Tu uenanidsdnsthulflunssnm
wazlostulsaludng 1wy lsavieadelugns lsavieadududenlugiy vinunauazlsnefindluld Ssdnilglily
mssnwunnitestulsauieaiu laald 1-3 Tudetu Wuaan 2-3 Tu [1] lulsemdlnednsiinungianus
wldlunistleatuuassnulsasa o wuiu tHun Tsansemnzenms tsaieatudldlvg Tsadusniau rewen Tsa
ndniau vanilos Tsanuns Tsnmudulafings waglsaumany (2] unanuiiffngussasditesiurudeyama

wonuAans esAUsTnaumall wazgnsmundvinerveritungnius wWeldiluwwimsdmiuifiaulalunisly

Hungmusidumadenlumstesiunsesnuilsama o
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‘UE)!J'@‘VI'NWi]ﬂ‘ﬁﬂ']ﬁﬁi‘llﬁ]ﬂ'j']u‘ll‘liy”n']ui

u
S

Fuwgrusidulifuauinidn gs 1-2 wes dvuiEeudiden ludeassmseiu Tades Tulidnwae
dou JUsTIAGIEIUTEN N3 3.5-5 WuRuns 81 12-17 WuRwes Auluend 1-2.5 Wufwes f51uau 700-1,000
Tusiediu [1] fanndt 1 vereiugirefonsinsentindiasiu Tnsveuuansils (3]
29AUTZNOUNIBATIVDITTUNYIIIUS

Annsfnwnematdanisaidalasalad (R, UV, MS, 1H NMR and 13C NMR spectroscopy) W31

ansdrdyiianunsousnldanluvesitungius Toun afinunamesen (stigmasterol) win-Flaainoson (B-
sitosterol) walauess (flavonoids) lnsinesiussagilnilu (triterpenoid saponin) tautWesea (kaempferol) Lol
31U (apigenin) nsagndledin (salicylic acid) lrinea (phytol) nsauUraudfn (palmitic acid) [4, 5] GiaoksUTY
(pseuderantin) kaz@159191135979 9 lawa 1UsAu wagnsnozdlu wu ladu (lysine) wnlslotiu (methionine) 3
Toflu (threonine) wazwss1nang 9 loun upaiBeu 1ndn waznaua [6] wazanmsdnwimemeianiseaalasa
1A (2D NMR and mass spectroscopy) Wu3189AUsENaunIaaiilusInueadnung191us Laki a1snqu anwuu
(lignan) ¥finlnaifie witafiwesiule (palatiferin A) wazwitafiwessud (palatiferin B) a1sngulasinasiiu
(triterpenes) laun leRWs18Aa1Uea (epifriedelanol) qﬁaaa (lupeol) Qmuu (lupenone) I‘U‘I{Iﬁu (botulin) AsA

Inlydn (pomolic acid) waz asngulamulvdusalosnasles (dipeptide asperglaucide) [7]

A 1 Pseuderanthemum palatiferum

Yaquiulatinisnanidnedalssleviuetesdusznouniuaiiu1wilnresdsainaindiung11us 1w @in
wawesoaduasnguamesoarialidudildaniiy numnluwdadumdos wanadaina1uns (calabar bean) 13
B9 (rapeseed) waghin MnWITnUIEnsadesiuugiss ansyaulaaamesea Sudinsoniau dmusendindu

o Y v a & i av v ~ ' 3 2 o
LAZANTEAUUINIG [8, 9] LUG\']-‘UIG]ﬁLmE]iE)aLﬂuﬁ’]iﬂquﬁlﬁai@a%lﬂﬂqﬂW‘U LYU azhﬂﬂm WAANANDY LUAA §9

v
o Y

WA UTiugMlng ANUITENUNEITansTAUlAAdLD DA [10] wwleseatduaisusenouraliueedn
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quitalauea (flavonol) wuwnluy vsealad oyu wehla Mneuddenuindgrsmaendyinemaleusenis wu
AueenBad Audniau AMugaTn fuNzs AL FUNSEANNIY AAIBLASEA UTINIDINITUIN waz

sunfiud [11] 1Wusiy

'3
=

ANSMUNTYINYIVDIIUNYIIUS

1. gnisiueyyadasy

T T

miaﬁmmfﬂ,‘uﬂm‘wmﬂmusﬁqwéé}’ma%ddmmeas‘aaﬂl%é (hydrogen peroxide radical; H,0,) 3
Jueuyadassludindonunsesnu [12]

gsanaluwiaresitungustuivitazsaroenigu (hexane) lanasalsdinu (dichloromethane) 1o
v3aezdina (ethyl acetate) WM 1uea (methanol) kazlen1uea (ethanol) Slgndiusyyadasziilenaasusie
DPPH assay &g FRAP assay (Ferric reducing antioxidant power assay) Tagwuinansanaveivluleniusall
awansatunsduds DPPH 8980 (IC5o = 656.27 ppm) 504A9ULALA LBVTARLTNA WNTUDR LaNLTY Lavln
aaalsilu (ICy, = 768.66, 917.07, 1468.46 uay 12520 ppm ANE1HU) Haves FRAP assay Wuinansadavamun
firuannsalun1siaig uavanuannsadinanuusiumumnudiduvesansataiiiviu lnsansatelulanaels
fwuuazientassdmaiinnuaiunsalun1ssiidasan sesn loud arsadaluumuea duansadaluleniues
wazlenwuilauausafnaidnios [13]

PnMsAnwIlugaaunalasnig (RAW264.7) U89 Sittisart lag Chitsomboon [14] Wuinansanaeniuea
mﬂiwuwmﬂawuiﬁqwéé’ugﬂm'ﬁa%ﬁﬂum‘%ﬂaaﬂhﬁéﬁgﬂmﬁmﬂﬂé’aEJ"LaIUTWELLWmiiﬁ (lipopolysaccharide; LPS)
uazdumosiesouLnuin (interferon-y; IFN-) lﬁﬁﬂ'ﬁﬂmsaﬁﬂﬁﬂmﬂdmwzyﬂ’nuﬁ Tneansafaaoswiaauise
anszauoulesilunsnoanlesdunasiiaumieanir (inducible nitric oxide synthase; iINOS) wazlusiulalaaseand
31ua2 (cyclooxygenase 2 protein) wansliiiiuinasadnanitungiusiiguanUidueuyadassuasfuns
sniaulen

MnMsAnwludainaaenuitszauinasuladaslen (malondialdehyde; MDA) TudiSuuagdulungumy
ﬁlﬁ%‘umﬁaﬁ’mfwuwzy'nmai‘jﬂ'wﬁﬂﬂdﬁﬂdMﬂauquaéﬂqﬁﬁaﬁ’]ﬁm (p<0.05) wenaninuinsuveseulsl
yiUeseanlenfaing (superoxide dismutase; SOD) IuLﬁ@1Lﬁammemﬂfjumﬁlﬁ%’uaﬁaﬁmmwz:yn’nuiﬁm
dinduynd [15]

2. gigduLuATSe

ansafaanluiumgiusdiuensaesdimauagidu-01m1uea (n-butanol fraction) fgysduuuniise
10 ¥ 1nel433 standard disc diffusion Ingdruiensansdnaiigninsede Salmonella typhi 158, Shigella
flexineri way Escherichia coli [12] waga1nn15Anwia873 disc diffusion test WUI1AITANRAINIIUNYITUTH
qwééf 14 Bacillus subtilis, Staphylococcus aureus, Lactobacillus brevis, Escherichia coli, Pseudomonas
aeruginose, Candida albicans, Saccharomyces cerevisiae, Aspergillus niger \ag Penicillium cyclopium [16]

NNSANYIAIYTS agar disc diffusion Wuan ansadaluwisyesitungustuimviazaelanaslsiiinu
waziueadgrsfiunsasaiulaves Klebsiella spp., Enterobacter spp. uae Citrobacter spp. W duans

annluenusaiignssunsiasariulaves Klebsiella spp. wag Citrobacter spp. 19d [13]

3. QNEAIULTE51
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a ) 1 & P
ﬂ1'§ﬂ33°qﬁd')‘lf’]ﬂ']'ﬁ1/‘lﬁ]ﬂHﬂ']ﬁﬂiqu'lu LL‘I/N‘IJ?%L‘V]WVI,VIEI ANN 2
asannainluinungusdiuevsassBmauaztdu-Tamusaligndfues 2 viia laun Candida
albicans way Candida stellatoides [12]

Lo 13 I3
4. E]I‘Vlﬁ@]’]'ULGUaallgLiﬂ

ansafnananitungusiigrdiueaduzss el anududuvesansiivhilvdninnassdosay 50
WdeT3n (50% lethal concentration; LCs,) sialadugi5ieiu (HepG2) wazigaduzisauinungn (Hela cells) wirfiu
0.9 lulpsnsu/dadans wazlifinasrsiwadlnueds (MK cells) [17]

Mnnsinelueadugianalun (B16F10) vaugad [18] nuiansaininnndiungiuses
annsadurasusisldlasnstiudinisadrmaendenlmivessaduyiSeiing

5. guisanszduarusulafauaysasnsduresialy

MnnsAnEves Khonsung waven [19] seeuinileliasatnluanvesiimenimsisasagaeii
Ay 5-25 fladnsw/Alandu Wmnadudeauivyund wasvyiignindenhliAamusmlaingeieansidu
F-lulps-wea-s153duuiaeaneas (NG-nitro-L-arginine methyl ester; L-NAME) wu11 a@nsanndnavinliszauaing
flafinuazsnnsduresidlalumyianduanas

6. QUBFUUUINY

NN15ANYIVDY Nualkaew Wazany [20] 1891u@1Td@dnantuIung1ustissrlsznaundn Ao @fn

1NALADIDALATTLAFLNDTDE IR ERNUELNDT0aLALTLNAWMBTRATNANNLINTY 0.25 TadnSu/Alansuway 0.5

'
' N

a a v a o & & ' Y] ' A Yo oa a
fiadnsu/Alansu unvyimduuivulusseznm 21 wui seaungladlunguvyilisvainnameseauazlnaw

Y

Av o w a o

~ , A o Y ' aa a YY) a A 9
DIDAUAIANIIDYWNUYAALY (p<005) LN@LWﬂUﬂUﬂQNﬂQUQQJ IﬂﬂVI“UIGlﬁLGIEJ'ﬁEJﬁV]ﬂ’J’]@JL‘U@JEZJu 0.5 Naaﬂiu/ﬂiﬁﬂju

£ |

TnaauuIMuAian wenandafnuiawesoawasdlaanosoadidaunsayinliadensng 9 fuusie 1

q
v

USunaipeiaainasearianun (total cholesterol; TC) lasndwelse (triglycerides; TG) lalulusiufidmnumuiuiu
a4 (high density lipoprotein; HDL) laluTusAufidaanumuiuwtudi (low density lipoprotein; LDL) Y3318
Tulnsiaulunszuaiden (blood urea nitrogen; BUN) A1a31efiiu (creatinine) Usunaudinidonuns tnanidenuay
Wialdonun

UenANHINNIANYITeY Padee wavany [21] Menuiniiolfasatnanlureriungniusiainge
LoMUoaNANLT LT 250, 500 way 1,000 Jaansu/Alansy nansiuLAnynaaes Juay 1 a3 Wunan 14 Yu
wui asafannanududuainsanssiunglaauasiiiusedudugauldogaitedidey (P<0.05) Weiflsuriungy
AIuAN uavansatafiaduty 250 fiadnfu/Alansy Suszansamage lnewdeifisudueilnaiuunanlus
(slibenclamide) axiisvdunglaaunnsnatusgtsidedidy (P<0.05) uenanimuirasadninalunisifislaly
Tushuiifinnununutugs waranUiinunsiaameseatiaun lnsndwelss lalulsfufifienmmuiudus Ui
lulnsiaulunszuaidon uagasanilatneanna (alkaline phosphatase; ALP) Iuwﬁlﬁw,mmmﬁﬂﬁw

7. qissiedng

NNSAENBITeY Dieu wazamy [22] Senuindsliasataluan viensiildanluvesiungiausi
anududusing 9 unanansaaukazgngnsguamenisiunniu Wusseviaan 1-30 Ju wud ansadaduadieli

o

dnsnasyiivlavesgnansity waziiennisviendewasdnsinisaivanas delmduszesiian 30 Juasd

YsgANTAIMUINNT 7 T4 warauudu 0.2 nSu/atansu/du dUsednsninunnnin 0.1 nsu/Alansu/du lag

UsganSnnweeansanmiuanwaraanbnannlutulidwnneneiy
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NN15ANWIVEY Dieu wag Hoa [23] esuindeliasadamsanluiiunginusienadudu 1 nfu/
Alansu mamsAunntu uar 2 eds e 3 u ugngnsivioads wuiansarniiussansaimiisuintuen
Tala-wesiaw (Coli-noreent) FsUsznouselpdafiudaumn (colistine sulfate) 125,000,000 Ul uasndonsdu
(norfloxacin) 2,000 fadn5u lwuasTedudaine (gentamycin sulfate) 1,000 fadndu laswlowdu (trimethoprim)
1,000 flaansy wazansfiudSunaen (excpient) 100 nfu fienududu 0.1 ndwAlandu waslalastenwlya
(cotrimoxazole) FsUsnaudelasiulsndy 160 fiadniu uazdanuuionsilea (sulfamethoxazole) 800 fadnu
Fenududu 0.1 n¥w/Alandu

yenaniiiinisinwianudufivluieadlnvesdauen3iu Vero cells (African green monkey kidney)
wuiansadnfienududu 0.78-50 lalasnu/dadans dadunnududugeaaieionls biflaaduiiviewad
nnaes Laznsinunlunymaaes wuansatafiaududu 500, 1,000, 1,500 way 2,000 fadniu/fadans lid
aufuiwdoundy waransatniinnududu 250, 500 waz 1,000 fadnsu/fadans lifauduRviadoundy
[24]

v

8. QVEAIUNITINLEUY

nmsAnwlugaiuualasHa (RAW264.7) a1 Sittisart wazAny [25] wuiiaisadaeniueasnniiu
nyrusigrsduniseniaulagluatuaunswanieanves TNF-QL (tumor necrosis factorikag IL-6 (interleukin

6) NIUN1TTUNIUNITIIUVES NF-KB (nuclear factor-kappaB), C/EBP (Ccaat-enhancer-binding proteins) wag

AP-1 (activator protein 1)

Gl

TuwgyusiduiivayulwsifinslflussmaisausuazUssmalnglunmsinvinasdesiulsasng 9 Tu
Auuazdnd 1wy ouds lsnnuduladings Todniau naenaudniau lsadusniau lsansuimizemsduuna e
Sldsnian Tseladniau vinusa vesyn enmstanidles Tsaumanu uazlsanuns Wusu [1] nsieganunsing
WU ungMusiesaUszneunsaiivatsvila 1wu Wailiuees afnunanesen LUAN-GladameTea ninaziilu
wazuisnn \usu quivandvineniiddyesiungius W qrsdueyyadasy qvddiuuueiiide qvddiu
\Tos qrisiueaduside grsansyiueuiulafinuazsasnisduvesiila qriddnuumany qrisrednd uavgnd
Frunssniau Mngrsmandvinerdananuandiifiuiniumgnusiinaaniiausoihuiaun dundnsiost
iesuguawiesnwilsald 1y nansatnaniungInuIHaLesansitetestunieanAuFULINe NS
vieudeluans Wudu egrdlsAmudagtuianadeyaiieriuanuduiiveesiumgiusiiineuazndoya
msldmenadnlununezdnd fuumsiifnunienudufivdonadrafowesiumgius sautensaasdddma
padinfuauniednd ielinsldayulnsfinailuauiasdnidussansamuazuasnfeunniy nnsnunau
asunssueiifunisnunuteyanainemansiienaifulsslovidensinuidodelluewemielinung

Mnusanasaunmadenlunistesiusazdnulsaluauwazdnisely
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Anuagan1suauas (Phyllanthus reticulatus Poir.)

The effects of shelf life and mordants on efficiency of the
chromosome staining dye extracted from fresh black-honey shrub

(Phyllanthus reticulatus Poir.) fruits
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asteRndndsoUsyavinmnisfeufnduulasliley Wethdundesuulasluleudmennventasnsizsiuiua
woulnleenfusan nnq 24 Falus Wuna 6 Yu wuiddeuiifieny 0 Yuaunsadondelaslulenliffian uass
Usinameulnlgeniusmuniign (117.72+1.64 fadin3iu/100) dsuarsioing wuimeunuasduiaausoiiy
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Aandgy: ddoulaslulawaininslaiins woulnleedu arstefnd

Abstract

This research aimed to study a shelf life of a chromosome staining dye extracted from fresh black-
honey shrub (Phyllanthus reticulatus Poir.) fruits and to study the effect of mordants on chromosome
staining efficiency. When staining onion root tips with the black-honey shrub extracted dye and analysing
quantities of total anthocyanin every 24 h for 6 days, it was found that this extracted dye with 0-day storage
was the most potential dye used to stain chromosomes and showed the highest amount of total
anthocyanin (117.72 + 1.64 mg/100 ¢ extract). While the mordants were used, it was observed that lemon

juice and kumquat juice could enhance chromosome staining efficiency of this extracted dye.

Key words: chromosome staining dye extracted from black-honey shrub, anthocyanin, mordant
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Biodiversity and Community Utilization of Herbs: Case study at

Samran Sub-District, Sam Chai District, Karasin Province

Sl urnund* a3 Yuzyy WA LHAIMNBIENT WAZITE NBIUAT
Rachanee Nammatra*, Tawin Chanaboon, Panida Laotongsan

and Weera Thongnetr

MigATBAMUNAINTAIENITINNUANTEUINY 8a10UILIRYINULIT UMNAINBIFEINEITAY Q.
UNEIAU 44150
Biodiversity and Conservation Research Unit, Walai Rukhavej Botanical Research Institute,

Mahasarakham University, Maha Sarakham, Thailand 44150
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yaAmaesugne uasludsylondlunisuussy wu ne (wans) (Dipterocarpus tuberculatus Roxb.) waziu
aﬁ,gul*Wi WU TuUnoIne UM (Suregada multiflorum (A. Juss.) Baill.) ugnenwidey  (Canarium subulatum
Guillaumin) wilwfiu (Litsea glutinosa (Lour.) C.B.Rob.) 82374 (Peltophorum dasyrachis (Miq.) Kurz) wagun
(Amorphophallus sumawongii (Bogner) Bogner & Mayo) tusu devhuvasshegauunaiiuil 10x50 was s
2 wlas wuilassadrassaliluwnddndy 2 fulwgl fo Witudousenuazlfitunarsdousen fesnesywing
Bougeaann Tavlifinisnssnedundgy shlvuasdesisiuaatildunn evhudasiiosnsuun 20x50 wms
$1umu 2 ulasiiedns nuhurinvemssuliifidsanuianen 69 wia 61 ana 33 29 SwunlFbullng
1y 28 wlia Ijudiuau 21 win uarlifuaadiun 44 9ia waewuiivasulnss o 44 wia

a

AdAey: nanuenansiuiy nslduselevianity giidayayiviesdiu

Abstract

The herbs in conservation area were surveyed in Phu Phan National Park at Samran Sub-District,
Sam Chai District, Karasin Province as well as in Herbal compendium of Economic Value. There were
Dipterocarpus tuberculatus Roxb., Suregada multiflorum (A. Juss.) Baill., Canarium subulatum Guillaumin,

Litsea glutinosa (Lour.) C.B.Rob., Peltophorum dasyrachis (Mig.) Kurz, Amorphophallus sumawongii (Bogner)

Bogner&Mayo. Vertical vegetation was classified into 2 large layers; Canopy and middle layer of canopy
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were found in two sample plots of 10x50 m as well as the light to the bottom of the forest because of the
gap between canopies with no distribution in groups. The total number of species was 69 species, 61 genus,
33 families. There were 28 species of trees, 21 young trees and 44 lower trees in two sample plots of 20x50

m. Forty four plants have been used as herbs.

Keyword: ethnobotany; uses of plant; local knowledge
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lacucha Buchanan-Hamilton ex D. Don) 839 (Peltophorum dasyrachis (Mig.) Kurz) — wagyn

(Amorphophallus sumawongii (Bogner) Bogner & Mayo) tdusu (M151971 3) [4]
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1 09U (Castanopsis piriformis Hickel & A.Camus) 1 11

2 rialf'iy&lﬁ (Quercus salavannensis Hick. & A.Camus) 1 18

3 ﬁa"ﬁwg (Milletia kangensis Craib) 1 5

il nyun (Irvingia malayana Oliv. ex A W.Benn.) 1 6

5 N3 (Dipterocarpus tuberculatus Roxb.) 6 4,12,16,19,20,23
6 n¥un (Anisoptera costata Korth.) 1 22

7 whusu (lex umbellulata (Wall.) Loes.) 1 13

8 fiuun (Vitex pinnata L) 2 8,9

9 w# (Sindora siamensis Teijsm. & Miq. var. siamensis) | 1 17
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10 v (Mitragyna hirsuta Havil.) 1 21

11 NueU (Hubera cerasoides (Roxb.) Chaowasku) | 2 10,14
12 wan (Peltophorum dasyrachis (Mig.) Kurz) 1 7

13 g8 (Morinda citrifolia L., nom. cons.) 1 15

14 a192U (Melodorum fruticosum Lour.) 1 2

15 wils (Carallia brachiata (Lour.) Merr.) 1 3

16 91924 (Peltophorum dasyrachis (Mig.) Kurz) 1 1
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Abstract
Genetic diversity was studied using Expressed Sequence Tag- Simple Sequence Repeats (EST-SSRs)

markers among 30 arabica coffee varieties (Coffee arabica L.) derived from Research and development of higher
agriculture, Chiang Rai. A total of 14 primer pairs were screened and 7 of these markers gave polymorphism
while the others were found to be monomorphic. Seven EST-SSRs primer pairs produced 37 alleles with an
average 5.29 alleles per locus. Thirty-seven polymorphic fragments were used to calculate a similarity index
and construct dendrogram. Based on dendrogram, the coffee samples were classified in two major groups;
group | consists of three subgroups (22 varieties) and group Il consists of two subgroups (8 varieties). The Dice’s
similarity among 30 coffee varieties ranged from 0.8148 - 1.0000. The average Polymorphism information
content (PIC) of EST-SSRs primers is 0.0961 which is very low indicated these EST-SSRs primers are not

recommended for coffee molecular characterization due to a narrow genetic background.
Keyword: arabica coffee, molecular marker EST-SSRs, genetic diversity
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nunideugnduiugnmsiuasiianudifyseiasgialan liun nuniugesdi (Coffea arabica) wagnuniiug
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ALUNes1 (Coffea canephora) wianiidnfiuluuinvaaniunlsdad [1] nuniudesrinduaneiudniuniiign

1NN 90% ilan dsulidnuasidn Tudn szeveenaeniiuiunalszunm 6-9 wWew vouTuluiuiifusulumsess
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f @ 1

PNsEAuIvMza YousnAreutnuiudn aumvglindeussunn 15-20 ssrmwaded uenaninunaeiusideeuue
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solsa Inslamzlsasaduiunsszusluniu daununlsdas dnvazddusazluivunslvgninuiugesdm
szeveonaoniafiunaUszann 10-11 e vevtulufisswinyuiuianessduinnzia doamsauduiuuazaunn
aiane thasviseenldifr nuaneiugidusnnannsadiunusielsald (1 - 2) Yssalvediougnniumansiug
andmuaunamilevesUsewma uasUgnnunaneiuglsdadmenald
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WA (narrow genetic base) uavgouwasiolsnd1An wWu lsATaiy 18 duluaiemuisluanadgniiuldly
N13ANYIANUNAINUAIENIRUTNTTUVRIN N NTIFBNEeTUTAHaNTaIN U kaznsas1awnungu tieldluns
UFudsaiugnun weseaaneluanaiildlunisfinuiiugnssuvesniun 1awn RAPD [3 -5], AFLP [5 - 6], SSR [5, 7]

ey EST-SSR [8]
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Expressed Sequence Tag- Simple Sequence Repeats (EST-SSRs) %58 genic microsatellites Aowdeamuney
Tuanalalasisnvalasifiiauain Expressed Sequence Tags (ESTs) ESTs Ludsufidutovunn 500-800 hnadle
nd Faferdestuduiifiniswansesn fafudiduivaves EST aggnoysndlfluilun SsannsoldssyBuiiieadesty
Snwnuzmaiugnesuld Tl e 2007 Ramesh wazame [91 liiannedsmangluana EST-SSRs dusununtusiuu
224 alnsiwes lnviden 24 glnswesuvaaeununaieus C. arabica uag C. canephora 3113 23 Flulnd wuii
EST-SSRs 1uau 18 glnsweiamsaldifueiosmnsluanald uonaini Missio wagame (2009) [8] Anwiaam

NANNAENIRUTNTTNVRIN G NNENTENIN C. arabica iU C. canephora way C. arbica U C. racemora 31U

s v

17 aneiug mewnsesanelaiana EST-SSRs 17 glnsiuas wuiasesmungluiana EST-SSRs 313U 6 flnsiues
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v
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ansanennaeiugisumMuselsasaiveanannunaeiuindeuteselsasatuld 13Tl
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AnLFaNLATEMINELIANG EST-SSRs NanansauenAUMANA19aIN NI 30 Wug

]

aunsaluazIsns

o 1 v
AI9819NIUNLAZNITANAALDULD
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g fa o o a

FTwdegenwlateiuges i 91uau 30 d1ee1e (115199 1) MnAuGITeLazimLINISINYATNES
We9378 ARt 2aiandisesne dnlugauniwiunainflduelaeds CTAB-activated charcoal [10] A519@uUUSu0

LLazﬂmmWﬁLguwﬁamﬂ%aﬂ Nano-drop spectrophotometer Laz35 agarose gel electrophoresis

ﬂl U s a v
AN 1 @enugnILWeIIuN

a16u drenug aiu dnenug a1hu dneug

1 H727/2-6,2/14 11 449 21 H 420/9, 8-7-78-106 ML 3/1,
WW 4/1 anshsesenuaiiy

2 H722/16-11/1 12 H 761/5-3,3/3 22 Arabica WapABDS

3 5-4-7,6,1/5 13 2256 23 CM 809 Moderate resistance
to Rust

4 HT727/2-63/9 14 51-1167 24 o910 Wugdeuneresaily

5 H727/6-22/5 15 F4 25 o919 lugeusivenlulndl

6 H313,1/7TMS 6/3 16 908 26 910 dumusaiy Giugln)
INYAINT

7 H 72.7/2-6,3/15 17 306, 7, ck 27 5-4-2764
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8 H 727/2-6,2/12 18 5-1-1167 28 8-78-106312

9 53-50-43212 19 HA420/9,8-7-78-106 ML 3/1 29 H 762/5-33/3
WW 1/7

10 54-40-1372/1 20  \Weslw 80 F7 30 H 761/5-3, 1/1

N13ATIRHUNUINTTUNUWAIBIWMATIA EST-SSRs

ihiBuediafalfunasaseunnuuaniamaiusnssusdeiniomnglinana EST-SSRs yinsiiiuU3anud
Wulemeujiseignignedimeisaluliuinsgns 20 lulasdns Ysznoumediduie 100 urlunsy, 1X PCR buffer,
dNTPs 0.2 fiadluans, Twsiues 0.2 lulasluans uaz Taq polymerase (Vivantis, Vivantis Technologies Sdn Bhd,
Malaysia) 1 giin Tngldlnsines EST-SSRs $1uau 14 glwsiues fafl EST-SSR 005, EST-SSR 012, EST-SSR 013, EST-
SSR 023, EST-SSR 025, EST-SSR 027, EST-SSR 029, EST-SSR 048, EST-SSR 054, EST-SSR 055, EST-SSR 057, EST-SSR
058, EST-SSR 069 Wag EST-SSR 073 smuminildlumsiinuiinadueluufizorgnlsnedwersa duteludl souf 1

a

9auMQI 94 BIMLIALTER 3 U FEUT 2-35 Qaunil 94 BemEALTER 30 TUNT, 9Nl 50-62 BeFEALTEA 30 T

U

a o

WAzl 72 asmwaidua 30 N9l warseuanving sl 72 ssrwalda 5 I YndniaiRgensinsiadey

Tu 6% denaturing polyacrylamide gel electrophoresis wazfeanuaunduelagly SYBR (Invitrogen Corporation, CA)
a2 v - d = ] ey .

ATIVFDULAUALOUMIBLATOS Gel document system TpalU3sutfisuvundioueflanu 25 bp DNA ladder (Invitrogen

Corporation, CA)
ATIATIZINE

Jufinnauauidue usngua e uifisuauunna e Iwa Ul o Lo sz 1N N a8 WLGAY HasaINiY
a ¢ o o a o’ o & o A a v
AnTwiAuraINaIen1aiugn e i Inswlasteyadnuaumiduenal duniamiuauidueysingliden
Wiy 1 wazdundsfilifiuaumiduedsinglifidnviadu 0 TnarUTeuiiou s usasieaiu Ainszdenuduiusies
Iﬂﬁ%ﬂMWQWHQﬂiiuﬁaﬂﬂﬂiaLﬂ'ﬁsﬁ UPGMA (Unweighted Pair-Group Method using Arithmetic Average) #1@1
fuUszansanuuilou (Similarity coefficient) Aa8735994 Dice’s coefficient [11] Adeluswnsy NTSYSpc-2.01e [12]
AR Polymorphism information content (PIC) 9ngns : PICT = 2 — fi(1 — fi) veue? fi foanudves i

allele Tushegfinaaou [13].

Wan15IuLazIasel

v

mMafiuUsnamdueresnunes 19 30 aeug Mewaila EST-SSR lagldlnswesvimun 14 ¢ wui

Inswesduau 7 ¢ @adufosas 50) aunsaisUiuamdueld wasusnguaudadadnuau 37 dada afe 5.29 &a
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a ' i

dasioglnsies glwsiues EST-SSR 029 WAYEST-SSR 054 uansswIusadauniiande 8 sada dlnswes EST-SSR 057

Tvidadatosiian 1uau 3 Fada 1 PIC ¥oe EST-SSR via 7 glwsiuesiviniu 0.0961 Inediaregsening 0.0215 f
0.1956 (7151471 2)

31NN15ANYIAINUNAINNAIINIHUTNTTUVDINWNT NI 30 WuF InAudITouasiauINITNYATNge

Y

Weasny aedne dwrinldisssie Tnslduauibueflsainnisiesizvsmemadia EST-SSR dluinsneivnanudusius

I3

warAUlNaTANITUgNTTUAIENITIATIEY UPGMA cluster analysis wag11A Dice ‘s similarity coefficient lng
TUsunsu NTSYSpc-2.01e nam1sinsevAdvilianalnddnnisiugnssuvesniunieegsevding 0.8148 i 1.0000 A0
wulnsunsuaansadanguauauduiusuasanulndamaiugnssuvesnunlaidu 2 ngulvgjduandlugunmi 1

o @

Tasnguil 1 Uszneusenusiduy 22 siug ferduiinnalnddametugnssuegszning 0.8621 fia 1.0000 nuwly
nawil ansnsouvaungudesld 3 ngu el

naw 1 () Usgnaudaenunl 2 wug Téud H 727/2-6,2/14 (No. 1) uae H 761/5-3, 1/1 (No. 30) nusliiaaes
fugiiendyiiannulnagamaiugnssuwinbu 0.9844

naal 1 (b) Usenaumeniun 16 Wug laeniuwniug H 727/6-22/5 (No. 5), H 72.7/2-6,3/15 (No. 7), 449 (No.

11) ua Wugfumumady (fusih mninwasns) (No. 26) fadvianulndBamaiugnasa wihiy 1.0000 sduniu
WUg H 727/6-22/5, H 72.7/2-6,3/15 way 449 funltufiezanunsosunusaduls Lﬁmmﬂﬁﬁ’uqﬂismﬁmﬁauﬁ’v
nuugF U AT 100 Weseus uenaininiumitug 2256 (No. 13), 5-1-1167 (No. 14), H420/9,8-7-78-106 ML
3/1 WW.1/7 (No. 19), +Tedluns 80 F7 (No. 21) uag 8-78-106312 (No. 28) Hadudaiulnadanisiugnssy v
1.0000

nau 1 (c) Usgnaudmeniun 4 wuglawn H 727/2-6,3/9 (No. 4), F4 (No. 15), 306, 7, ck (No. 17) uag 5-1-
1167 (No. 18) Avwdianulnddaniaiugnssusening 0.9630 - 1.0000

nawl 2 Usgnaudaenium 8 s wiadu 2 nqudesdil

'
oA

ngud 2 (a) Usenoumeniun 2 Wuglaun 5-4-7,6,1/5 (No. 3) wag 908 (No. 16) Ardviininulnadanis
WUGNITULYINAY 0.9630
nauTl 2 (b) Usznousheniu 6 situg 1éun 53-50-43212 (No. 9), 54-40-1372/1 (No. 10), LFeslusi 80 F7 (No.
20), Arabica LlwaaLuaes (No. 22), 5 — 4-2764 (No. 27) way H 762/5-33/3 (No. 29) laadlandvilnanulnadanis
WUgNITUDYTEMIN 0.9667 fia 1.0000
fmﬂmsﬁﬂmmmwmnmmawﬁ’uqmamaamLLW@]mqué‘i%’aLLasﬁ’mmmimwmﬁqu%aﬁw AOULN
Janiaeesny nudaravilaumrileusgsening 0.8148 fis 1.0000 A1 PIC i1y 0.0961 %Qagiuisﬁuﬁw WARIIN

winaunelaiana EST-SSR Mdndnwiluasaiiianuaiisalunisuenuezaduuandismisiugnssuvesniwila

v '
[ U A
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EST-SSR primers Primer sequences (5'>3" Number of alleles PIC

EST-SSR 005 F: GGT CCC TGA TAC CAA ACC TC 4 0.1028

R: CAA GAT CAC AGG AAG GCA CA

EST-SSR 023 F: GCC ATT TCA CAA TCT CAC CTC 7 0.1956

R: AGA CCC AGC AGA CAA CAA CA

EST-SSR 025 F: AGA TAC CCA CCG CCT AAT CCT 3 0.0600

R: GCA ACA ACT TCT GCT CAT CC

EST-SSR 029 F: TTAACCTCCTGCCACACA 8 0.1956
R: GCCCAAATAAATCCCTCCA

EST-SSR 054 F: GTT AGC CGT TGG TGA TGG AA 8 0.0369

R: TTG GTC GAG GGA GGA AGA AC

EST-SSR 057 F: TTGTGTTCTTTCTCCACCTC 3 0.0215

R: CAGGAGTCGTATAACGCTGAA

EST-SSR 069 F: TGA GCT AAC CAA GAC CAG TTC C 4 0.0600

R: CAA CAG GAA ATC ACC GCC TA

Total 37 0.6724

Average 5.29 0.0961
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yilaulnadanieiugnssy (Similarity coefficient) voanuniA19e 51319 0.8148 §3 1.000 i1 Polymorphic
information content (PIC) 11U 0.0961 Tagsialde PIC Aoddudidrdgydmisdunisisuenienuainves
in3esmnelutanafiamnsadinlflumsuenanuuanisvesiugnssy eg1dlsiinu @1 PIC value v83nsAnyIAN
vanvanevesNuniuseT i 30 aneriusiiiien PIC value fis (0.0961) wanvineowmmneluiana EST -SSR fiden
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Zingiberaceae utilization in home garden areas at Pathumrat District,

Roi-Et Province
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Abstract

Utilization of Zingiberaceae in home garden areas at Pathumrat District, Roi-et Province by survey and interview villages
are studiet during August and September in 2017. Well known seven spedies of Zingiberaceae are most useful namely Krachiao
khao (Curcuma singularis Gagnep.), Krachai (Boesenbergia rotunda (L.) Mansf.), Kra thue (Zingiber zerumbet (L.) Smith, Khamin
(Curcuma longa L), Kha (Alpinia galanga (L.) Willd.), Kha ta daeng (Alpinia siamensis K.Schum.) and Maha hong (Hedychium
coronarium J.G. Koenig). Ginger family is used in a variety of uses, such as for cooking and spices i.e. Krachiao khao (Curcuma
singularis Gagnep.), Keachai (Boesenbergia rotunda (L) Mansf.), Khamin (Curcuma longa L), Kha (Alpinia galanga (L) Willd.) and
Kha ta daeng (Alpinia siamensis KSchum.). Most of the plant parts used in cooking and spices are rhizomes. And they are used
medicinal to eat flatulence, belching flatulence, relieve fever, detoxification. i.e. Kra thue (Zingiber zerumbet (L.) Smith.
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Most of the plant parts used in medicine are roots and rhizomes. Inflorescences and flowers of Maha hong (Hedychium

coronarium JG. Koenig) are used for rituals.

Keywords : Zingiberaceae, Roiet Province, Traditional utilization
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Distribution and Utilization of Plants around Chiang Sean Lake
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Abstract

This research aimed to study of distribution and utilization of plant species found in 12 areas of
wetland habitat around Chiang Saen lake (20°15” N., 100°2’ E.), from October to December 2017. There
were 34 species of plants that had been used for the benefit of the community. Seventeen species were
food plants such as Glochidion rubrum Blume, Eichhornia crassipes (Mart.) Solms, Elaeocarpus hygrophilus
Kurz. Seven species were herbal plants such as Senna alata (L.) Roxb., Mucuna pruriens (L.) DC., Drosera
indica L. Seven species were used for housing such as Bombax ceiba L., Dendrocalamus strictus (Roxb.)
Nees, Bambusa nutans Wall. ex Munro, Imperata cylindrica (L.) Raeusch. Twelve species were used for
general utilizations such as Actinoscirpus grossus (L.f.) Goetgh & D.A.Simpson, Streblus asper Lour.,

Phragmites karka (Retz.) Trin. ex Steud. Utilization of plants revealed the proximity between the wetland

habitat and local people, on the basis of ethnic diversity, economy and society.
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Status and Utilization of Bamboo in Mun River

Wigamivie Yus* 21aun Auing 1wy Ainesguas alun AIETIN
UANIE UI9UED Uag algwed anuyuna
Thiamhathai Choopan*, Wassana Phanurak, Chetsada Thipphayasuksri, Anake Srisuwan,
Nutipong Bangsang and Nuthapong Khunkhunthod

AuEANEIAaRsLasmAlulag I MeNaeI1YAUATIITENN dunawlias JmTauATII¥ENT 30000
Faculty of Science and Technology, Nakhon Ratchasima Rajabhat University, Mueang District,

Nakhon Ratchasima Province 30000

UNANED

nsfnuliuiinndithya fensdudrssluiui 3 Smin fe fwtaunsmedun Smingiuns woy
fan¥agquasivenil iiuteyaliluiiuf Snvusdninet wagnsildluldsslond Swau 33 90 75 no wuld
91U 5 ana 11 vlla bawn v (Bambusa bambos (L.) Voss) Lidan (Bambusa blumeana Schult.) THus
Wl (Bambusa burmanica Gamble) lHia8s (Bambusa multiplex (Lour.) Raeusch. ex Schult.f.) luuslng
(Dendrocalamus brandisii (Munro) Kurz) lei®13uqa (Dendrocalamus membranaceus Munro) 1u'ls
(Gigantochloa albociliata (Munro) Kurz) L& w1 n (Gieantochloa hasskarliana (Kurz) Backer) 1W 570
(Thyrsostachys siamensis Gamble) lam (Vietnamosasa ciliata (A. Camus) T.Q. Nguyen) wagtiin (Vietnamosasa
pusilla (A. Chev. & A. Camus) T.Q. Neuyen) wliafinusniign & ludan sosaunie v uas Tidies s1uou
34, 18 Az 5 ne uEdu IWinmsnsvaeiugite 3 Smde Tdun ldan uas vy Wi Seni s Tom]

Wnfige lawn ludan
Ardfiny: withya wiali Tnriveuagnisnsyaeiug

Abstract

A Study on Potential Areas and Ecology of Bamboo in Mun River was carried out using random
survey in 3 provinces i.e. Nakhon Ratchasima, Surin, and Ubon Ratchathani. The data of bamboo species,
ecology and utilization were recorded in 33 points 75 clumps. Five genera and 11 species were found i.e.
Bambusa bambos (L.) Voss, Bambusa blumeana Schult., Bambusa burmanica Gamble, Bambusa multiplex
(Lour.) Raeusch. ex Schult.f., Dendrocalamus brandisii (Munro) Kurz), Dendrocalamus membranaceus
Munro, Gigantochloa albociliata (Munro) Kurz, Gieantochloa hasskarliana (Kurz) Backer, Thyrsostachys

siamensis Gamble, Vietnamosasa ciliata (A. Camus) T.Q. Nguyen, and Viethamosasa pusilla (A. Chev. & A.
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Camus) T.Q. Nguyen. The dominant species were Bambusa blumeana Schult., Bambusa bambos (L.) Voss,
and Bambusa multiplex (Lour.) Raeusch. ex Schult.f. with 34, 18, and 5 clump, respectively. Bambusa
blumeana Schult. and Bambusa bambos (L.) Voss were distributed in all of 3 provinces. The most favorite

species for utilization was Bambusa blumeana Schult.
Keywords: mun river; bamboo species; ecology and distribution
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Al FoInenanans dodloshu  Swaune RUGLEUND
1 Bambusa bambos (L.) Voss Ty 18 6 15 16 25 27 31 37 39 41
[MuneavAI9Ee T. Choopan 2017-1001] 1pdn 47 48 49 53 54 55 62 63 65
2 Bambusa blumeana Schult. 1N'§?;lﬂ 34 123413212223242628
[MeLauiieeg1 T. Choopan 2017-1002] 29 30 32 33 34 35 36 38 40

42 43 44 45 46 59 60 64 66
6770717475

3 Bambusa burmanica Gamble Teiuanunu 1 9
[AN8LaUAI9E3 T. Choopan 2017-1003]

4 Bambusa multiplex (Lour.) Raeusch. Tides 5 550515273
ex Schult.f. Teia5nslng

[N8LaYAI9E19 T. Choopan 2017-1004]

5 Dendrocalamus brandisii (Munro) Kurz — leiuslugy 1 7
[MuN8LavAI9ENe T. Choopan 2017-1005] Teinslng)

6 Dendrocalamus membranaceus Tei19uaa 4 8 14 56 58
Munro Trignenon

[N8LaYAI9E19 T. Choopan 2017-1006]

7 Gigantochloa albociliata (Munro) Kurz  1wls 1 57
MULEVAIDEN T. Choopan 2017-1007

8 Gigantochloa hasskarliana (Kurz) Teiwnn 3 196172
Backer

[1AN8LaYAI9E19 T. Choopan 2017-1008]

9 Thyrsostachys siamensis Gamble Teisan 3 12 18 20
[1AN8LaYAI9E19 T. Choopan 2017-1009]

10 Vietnamosasa ciliata (A. Camus) 199 3 17 68 69
T.Q. Nguyen

[AuN8Lauda9E1e T. Choopan 2017-1010]
11 Vietnamosasa pusilla (A. Chev. & Win e 2 10 11
A. Camus) T.Q. Nguyen

[aeLavsiee1s T. Choopan 2017-1011]

nmsiiuteyaduilneinervedhiiadgiviausnudiiya Jwmiauassdun Sminasuns was
[ 1Y = oA a a ! [ ! ) ! a
Jwdnguasiysndl wud dnsiesaiulnegluyiemnugaanseauneia 103-290 WS A1AMULTUNTA-A19YBIRY
3239 4.8-7 ANTUIEIRUIENIN 1 89 11NN 8 lasaamglivesoinialugienisiiufiegeninaun sswing

26.6-37.3 DAALTATYE WATAIUTUBINA SENINI508AY 39-58

a

INMTaeUnINYITINUTENaUAUNMITIUTIMdaNaNeNan B 9 Wenfugiidyainslduselenilii

U L g7

a

drsranvuinaniga wud Inslduselentluvainvatesu lagianie mue1ms suasesdnaiunsealy

PC-13



]
=

nmdszgaiznIngneeaas Nl wisdszindlng assi 2

aegluniusou Snnsluvenundnsldbilunumudinanssuaunlg wu Ndnnedies Jminguasivsil laed
ununhAiTisvesuvuiegsuwithyaegnnluduresgunsallunisviumiu wu dude veasu asudnuan

ANVY g3 uA3

d3luaziansalna

9101158159919 w 75 ne Tnsuvadudminuassiudun 36 ne Saniagiuns 13 ne uazdmin
guaswsnil 26 ne nuldanun 5 ana 11 via Swdafiderunansinvesiuniian fo Smiauasssdun
spsa9n Ao Jminguasiustll wazdaingiuns mudisu liinuandian Ae lidgn $1uau 34 ne sesawnde I
i $1u7u 18 ne warlkiAss $1uau 5 ne mudy waswuiliEan uaglinusinisnszaneiusléaian o
dieudulielindu Tnedunmanniswulidanuasldnunmiia 3 Soin uandiidiuin Snvasmaduinaine i

'
saa o

Suhyawnzautenisiyiln uenaini dsenavenldin lidindduriafusitemiunldusslosiangumy
Tnesouagesreaiiies Tafimsdnunly ldfinsusudsunievinarsluaniiui wu Tlunsiiedesinaiuly
a¥aGou Feslomuan THiduems

agalsfinnu mﬂmiﬁﬁaﬂciﬁnmﬁﬂfma WU amwﬁuﬁé’wﬁwyja’twmw‘%nmﬁuﬁmmﬂﬁauuﬂm
warlsiuihEuesmnelunniud awvevdnidesainmayeasnushir dilfanmsssumiiiuvesdnigapdsly vie

CY Y ]

nsneaddaivilidunmaiiianisudeundasneiuiy dwadonssaufivduiioid saude 16 dae a1
aounulunaeiiud gusulneseusoamssnumanimaaiuly uaswenennfuinulalildusslond uisunsuis
wnliunsdsuudasiimasazaumegiadeslild

deiFsuiflsuiumsfnwoynsiisiuveslid analkvn (Bambusa Schreber) analiing (Dendrocalamus
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aNSAULYaYaTINYasEnsanngnlaluaeds disc diffusion assay

Anti-microbial of Phyllanthus amarus extract by disc diffusion assay

UTnu AUAT*, UYYn AUIAN, ANalg TANLEN, waz Jusna Wauuseind
Paween Kunsorn*, Monchuta Khongnaluek, Supanut Kattitasema and

Watcharakul Pattanaprateep

a'1°uﬁ°v'1miu,wwéLLNulwﬂﬂszqnﬁ ﬁﬂﬁn%ﬁwmmam‘ngmw WAINEABUNNA9 1T89518 57100
Department of Applied Thai Traditional Medicine, School of Health Science, Mae Fah Luang
University, Chiang Rai, Thailand, 57100

unAnga

anlélu (Phyllanthus amarus) \Bufivdugnifinisldidussnulsamansummduaulnemegisenuy
31 assnauYieszuevie Jullaanie auuwke U139519n1e wineu winasudaanednau widingies wanadn
asarningnldluenatiqnisugadnuseiinineliinemsdiinanisndisdiuld augiifedddansadndiumie
auﬁuqﬂﬁluﬁamamuaa 80% (v/v) maauqméﬂ’ug’qﬁa Staphylococcus aureus, Streptococcus pyogenes,
Pseudomonas aeruginosa Wa Escherichia coli &35 disc diffusion assay naiildfeasataiirududy 20
Haandu/Naddns (5% DMSO) LLamqwéﬁug\‘lL‘%@ S. aureus, S. pyogenes wag P. aeruginosa 1 0.77 + 0.03, 1.26
£ 0.17 uag 2.04 + 0.16 WuRluns Audiy wilduansvisiudade £ coli mnuanismanssuitansatngrldly

Lo ¥ & . v = ° o < a o ¢ A v 4 & v o &
28NHNEYULILTD P. aeruginosa Iﬂmmﬁﬂ QQ@qf\]u’]lﬂwwuqLUUNamﬂm%Wi@EJ'WY]UL?IE]?]U@NKJ']ﬂaHu‘lW{L@ YNUAIT

< o =

VPapIEITNTDUNURLLI B udugSFUaT LT A AN AU THn D UuLLALsB U

3

drddey: gnléflu quidiugadn disc diffusion assay
Abstract

Phyllanthus amarus is a small herb that has been used in Thai traditional medicine since an
ancient time for bowel movement stimulation, urinate stimulation, treatment of jaundice, relief of
stomachache, urinary tract infection treatment which its extracts might be used for inhibition of some
types of microbes that cause the mentioned symptoms. We investigated anti-microbial effect of ethanolic
extract of P. amarus that was macerated in 80% (v/v) ethanol with Staphylococcus aureus, Streptococcus
pyogenes, Pseudomonas aeruginosa and Escherichia coli by disc diffusion assay. The extract
concentration at 20 pg/ml (5% DMSO) showed average microbial-free zone around the blank paper disc
against S. aureus, S. pyogenes and P. aeruginosa at 0.77 + 0.03, 1.26 = 0.17 and 2.04 = 0.16 cm,

respectively but absented for £. coli. The extract inhibited the growth of P. aeruginosa with the greatest



]
=
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value among another thus, this study could be developed to be an anti-microbial agent derived from
herbal plant. We encourage to further test the extract with other types of microbes or to investigate using

different methods to ensure its anti-microbial ability for more.
Keyword: Phyllanthus amarus; anti-microbial; disc diffusion assay

unmin

Qﬂiéﬂu (Phyllanthus amarus Schum. & Thonn., 29 PHYLLANTHACEAE) Lfluﬁﬂjéjuqmqwizmm 10 -
60 zu. Tulduluyszneuwuuvuun sussluduisvevrwuasdyluawiadn aonduwiauuns 2 - 3 wul niv
e 5 ndu naBundnuaznay Audou winguadeammdsudimagous (1] masunmdusulnetuiinli
aliludstisavmrhansediassmaudiglunisssuiedios Fudlaany aunuuma 1y FUthd tixesenie ulf

o

g1 wimaulaanegdniau wiviavies uildviuseg Tuseg Hreaansoniau egesemns [2] Msfinwinisiu
@a%wmaqmsaﬁ’mqﬂiﬁué’mLamuaaLLaz‘ﬁﬂ Faaunsodude Salmonella typhi Tngl43% agar cup diffusion
method WisuiiguiueUftaue wudwawaaﬁ’mqﬂiﬁuﬁmﬁa S. typhi l#¥ail 8 fadung Aauidudu 100 un./
wa. Baldiinnsainnisalinaiunsasnenldlnnessls (3] uaﬂmmf‘:ﬁqﬁmsﬁﬂmmsaﬁmqﬂimué’amamfuu,
Vnsidoudines, aaolswesy, oxdlau, uaviuniusaliieduduie Pseudomonas aeruginosa, Klebsiella
pneumonia, Proteus mirabilis, Streptococcus faecalis, Enterobacter species, Serratia marcescens,
Staphylococcus aureus Waz Escherichia coli #1875 agar well diffusion method wvdwmsaﬁ’mqniéﬂuﬁaﬁmé’w
wuoaansadusutonie 1#Afian [a]

o S. aureus WuuuadiFounsuuan neliAansindeuinadeide ViARAM g WU Al ©
i, ewnsidufiwann Staphylococcus food poisoning [5] e s pyogenes Hudeunsuuan f3Us1enay
aunsanuldfivsnuimiuazidoyvesinniy AeliAalsasne wu vas nausniau neudadniau 148dduns
dodesnau T5unesd minelndnuau [6] 3o P. aeruginosa ifuuuaiFounsuauiinuldmuiiuiu uvde
Hudelsraaelenia delsaveavalulsmeiuna msdaidefituilaludfnedidaednduiondwie gildau
saladien shlmAslsadeiuanesdniay msfindefiyaiuuen luniidusumaviededin feses1ufiauzann
ylenndenisinuilesandeainaoulss Leukocidin Sudansviauveddalniled uasiolnsiia (7] 8o £ col
HuuuaiiBsunsuay nulduinlugaasy deliAansindeuinumaduommsuasmaiuliaans nelsaiboru
anasdniauludinmsn (6]

wiiulén Wevidlasng o fensaegnsun aunsoneliiAnlsaldlunyd wazanaiuludiefuzeing q 3

v
=1

' v a S e v o & ! v o & o 8§ vy Y o = Y v
m‘&malmﬂﬂmil,amnmlm NAAYLFDMAILEINTUTUAILALADNDEYN ‘V]']I'VW]aﬁl“ﬁﬂqiﬂquUUiﬂJ']mﬂquﬂLGUlIGU'u

1 = =

=S = Ao £ |9 v a v v °o 9 v I 1y,
geunsoasululdenlgnsusu FsenaneliiinnisuienlugUis waginligadeailddnglunissnuiun

v
o

flatiu N15IFeNIE

[

nnUszasALiiefnygnsiunsasyivlnveddoqadnvesansainaindugnlalu msedinis

= £y & a ' v & =~ < P ° o <, v & = '
i’]ENWumﬁWIﬁmuL E]‘U’N‘U‘umﬂﬂ’e]u‘wuﬂuLLamJﬂ’J’mLUulUI@%QSUWIUWWUWL‘U‘L!Eﬂmm‘daf\;aﬁﬁw?\]’mmguiwm’eﬂﬂ



]
=

a e v 1 &
msﬂizqmmmiwqnwmamwumu LLﬂdﬂizL‘Yl@ﬁmﬂ AN 2

auUnsaluazIsn1ITY

N13ENAENS

thdhumileduvesiugnlilufiduduendnuallnsnsifisuiusegiednadauds ludwhnnuazeinde
ihagen suliwidlugeuansouguugiiliiiu 60 ssmwaBoa wiu 8 dalus valviduns udurlueniuea 80%
(vA) w1 7 Fu ndussmeiondninazaigeendasiaosssimeasuuumuiaziaonihu st uudiBenuds 4
hwiinesansafavenuildifiennandntosay iivldvaautfiuuas iiulugiBugamnd 20 ssruwaiBeaaunt
ld

msnagaugnilunistiududenuaiite

yhmsnadeugmssudateqatinmuiiuss Clinical And Laboratory Standards Institutes (CLS) [8] #ae
38 disc diffusion assay Ingavansansariaiy DMSO waginndu fanududuarsatngsan 20 fadnsu/dadans
Tngaududugeiineres DMSO gl 5% wiamuse sterile blank disc USanas 20 lalasans/weiu #ielluidlug
Uaaie wdnsasuuiuomadsade (Muller Hinton Agar, MHA) ifiifeqadniiagldvaaevey deldainans
wuLaeELTaAMUT 0.5 McFarland (1 x 10° colony forming units (CFU) mU™) 14 5% DMSO uagthndudu
FudsAuANay way Gentamycin Anududu 1 fadn3u/fadans Wusudsaunuuin udeluduugumgd 37
oseaidua idfemsvoulasenles 5% wn 16 Falus nduiauinududutiogadn (clear zone) vindn 3 ads

WanAladelagdu et uunInTgu

NANITNAADY

nausresduieAudugnlalusou 150 n3u leadnsnateniuea 80% uw 7 $u azldansaomeny
WAy 16.19 n3u Andunandndosaz 10.79% sniuthasadallavareWildaududu 20 fadnsu/dadans
(rnududures DMSO 5%) wdmadeufudoriasing o Tneil Gentamycin Wudu 1 fadnsu/Aadans Wusuls
AU Wuhseulsiuiiyuasatagnldlulsinguiusudadie s aureus, S. pyogenes waw P. aeruginosa
W@Auft 0.77 + 0.03, 1.26 + 0.17 way 2.04 + 0.16 |WUAWAT AUAIFU duie E. coli hjﬂimgu‘%t.amé'ug’u%aiau

wHLgUaNTann nafauandlun1sed 1

M1999 1: nadeuSnududLleainvesmsaiauaziuUIAIUALLIN

- X Gentamycin GUEGNE 5% DMSO
VUALYD
(w.) (w31.) (w31.)
S. aureus 2.4 £ 0.07 0.77 + 0.03 0
S. pyogenes 3.23 £ 0.06 1.26 + 0.17 0
P. aeruginosa 21+0.1 2.04 +0.16 0
E. coli 1.93 + 0.06 N/A 0
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A 1: Uihududadieseunsemwyuansanagnlelu (1) We S. aureus, (2) We S. pyogenes uag (3) We P. aerugenosa

ayduasdaiauauus
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1INNaNIINAaedIziiulain arsadadugnldlueangnsdudade S aureus, S. pyogenes way P,

aeruginosa uAliuanignSEuELTe £ coli Ineuaniusndugisouwnuguansainiule P. aeruginosa lhnavgn

q

WwAEN 2.04 £ 0.16 WA IndlAgaiufiwlsauanuInde Gentamycin 1Y 1 fadnsu/daddns aennaes

AUNAN1TITLVRY Srinivasan D WagAy (2001) N5189udarsaiameunIueavesgnlalulanignssiuie P

S v v

aeruginosa, S. aureus Way E. coli 719738 agar well diffusion method %Qaaﬂi]‘w%aﬂﬂﬂmiaﬁm%muwaﬂmmtﬂ

[

wnwy, Ulnsideudmes, Aaslswosy uazesdlau Fuilvawnnda [4] wansiansdrdgyoengrasnuiogadniu 1lu

Qe

v
g o

a37iAouT1Nli1 @9nRABITUTIBNUVDY Mazumder A Lazany (2006) 189U d@1sd1Agnaniioangnsduda
& a A L= & ' . d’ a % o v g X

WegatnAeans phyllantin #aduansngy lignands Mkenisuusnlaanaisainaieeniuea [9, 10] %l nan1s
naaewrssll arsadngnlalulianunsaduduie £ coli ld Beorainananuuandswesaeiugenlinaaeu,

ANUNTUYBIAN AN AMIIBNINAdRUANS [4]
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mi’mﬁumwﬂﬂqmiwmmqﬂlﬁuLﬂumamnmmmammuma P. aeruginosa tUBNNLYBYUAUNNADEN

v
o v o

warnugiinsaimsidutieimederiaiilulszd dmunslignldlufiedudutenslsaisdanuddyuasiinu

Ya o

Jululeige neliifanafinersnisansisaquuasiasugia visll anedideauswuglinaaeunnsinudoqadneiaeds

Y

ULz IR dULLAY WaduduUseanSanwazanulasaselunisidanuseld

AnAnssuUsznIA
aAfeilirumsatuayusuissinunnlasmsimumansnisumdulneuaznisunmgnmadon

WInedwiivats Usedntauussana 2561, veveuamdtiniyunnerans uninetdeiinas WSt

ninenemansilinueyaszigunsaiuasaauiidmivinsmaass

LaNE1581989
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WieTian: http://www.rspg.or.th/plants_data/herbs/herbs 09 14.htm, 20 nuAIus 2561
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Lmﬂﬁﬁ‘amjaQiaaLﬁuwamﬁm%ﬁlﬁmﬂmwﬁﬂmmLwﬂﬁﬁ‘a Komagataeibacter xylinus IngUssasnty
nsfnvadiinduiideldvinnisdnvansfvnsadlunasdnsaglaalagldtoniawmzduingiu s
denuafife K xytinus Mnuansvaaomuinderhmandniduszesina 14 Yu uwiuwaglaadimdnuigean
Wiy 20.1 n¥u Tneflannisfivnsauie Usinahmasudusiniu 14 ssnuing sanudunsa-sawifu 4.0
Gnawedludondaulawihiu 0.5 nfudedns Usunaudesududesas 10 daumﬂ‘ﬂizﬂawwLﬂﬁmamaq‘laamﬁ

punidulevenusosas 2.8 wavAnutusosay 0.2

ﬁﬂﬁﬂﬁ’ty: LLUﬂﬁL%EJLGZIaQIaa Komagataeibacter xylinus ~ Nephelium lappaceum Linn.

Abstract

Bacterial cellulose is the product from fermentation by Komagataeibacter xylinus. The objective
of this study was to optimize the conditions for  production of cellulose from Rambutan Juice
(Nephelium lappaceum Linn.) by K. xylinus. The results showed that after fermentation for 14 days,
cellulose sheets had a maximum dried weight of 20.1 ¢. The optimum conditions were initial sugar content
of 14 °C Brix, pH 4.0, ammonium sulfate 0.5 ¢/L. and 10% initial starter culture. The chemical compositions
of the cellulose sheets were found to be 2.8% coarse fiber and 0.2% moisture content.

Keywords : Bacterial cellulose; Komagataeibacter xylinus; Nephelium lappaceum Linn.
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& 3 & Y A Y (Y] 1 A a 6 1 . .
mzLUuluwaaumumamummmamqmﬂ Rambutan 438IMe1Aen3I1 Nephelium lappaccum Linn.
Tneiilunzdulll mafiasgdulalddluuinaniinnuduroudngs luefnUssmaiindauazdeonsiglng laun

vy wiadoway dulailde (1] awnsaugnldlufiuwnunnedn Msdumiersuieiulunse fivgnlannannisdu
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il waglaannuuafiiserse funeninivenviauTuddn Nata de coco Fudunsmininuzninanide K

[ a a

xylinus nMskanaglaannuuafiiseidunisndafifinsdingaunenisinessuindn wu ihduuzse ihdee Wusiu
Fullejunlaanvaziinduresinghvildlunisndafiaudne walSenaasagladliun Acetobacter, Aerobacter
Rhizobium \Judu TaewuaiiSewaniaunsandadulowaglageenuineusnwad waglaaiiasslae K xylinus

tunuirdianuusgvslasusiranindusazieliwaglad [21 Weouundide K xylinus awnsawasylaninaniiy

gaumgdl 25-30 ssrwadea anulunsnsiaindu 3 - 7 Wnglaaduuasnsueulunisiiaiivln (3]

v
I o

[4] la@nwnisudnusisuuaiiise K xylinus laglduandamisnisineasiduwnaseisueau laun Wana
Taua thugndn thdulzsn uazihassnes Anwimskanfuiianiiesne wuinanmeiviliAauduiuiitinn
wazaumIniigade THuundidendama 0.21% uenluieulalasiaunean 3.8% tna 4.0% wazld
sweznalunsndnidunan 10 fu iflewisuifsudminuagaumuvosusiufunudn tduusseliuduiuid
AraMULaztunannian fo 1.5120.02 wufums way 1231.0 n3u iethinAnwaadmdasunsnuiniy
Mntdulyse fusinalusiunnniigaiie 0.33% Wefnwnssenuvesuslaalasnimadeumsussamiuia
wuiriuiindrnmirdulzsaduiivensumnniigedsiuisaslfimandamamanuasanansoiuldlunawEefu
I

FrilunuisedfsldinmdauuafiFowaglasnninnsdodudnuumdunisdtogm luddiiog

o a a

dusaauazizfinninsaldldvwn msanudssdilunuaiisowaglaadunsiuganingivdnniamile Wuns

dingarduAmansinues  InglunisneaeslingUssasdiiiofnyseAuanuvnuiEudy ey wasUSunante

SuduivanzauvenizdensaswiuaglagnuuaiiteL Uiy

/s
mswdsuiadaBudy K xylinus

Wisnomsiasade  (huzndoun 1 ans weuludoudamin 05 % wundld@eudama 0.5 nd) 1d
adluranari3unms 200 faddns UiuUSnasheadu 22 eswnuing wasdSuiendu 4.3 anduhiie
K. sylinus fneadlunanaridonadesdendihluiniigungiviosuuaiesagifienus 170 souseuil uiu
24

= % a ¥ aa
AnedBinamanmanzanlunisairavaglagainuuaiice

WiseINsagade (anzwaziuensn) Tdadunaranoun 500 fadans USues 150 Nadans
MntuUsuRendy 4.3 wazusuusunaniniadu 14 18 waz 22 93AUsng auaau tharunauiwseuliluaie

foamgdl 70 ssmwadea uiu 30 wil usseadlunvusminaensl iy antuRuiidelsuduadly 10% ves
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ansUadieinnussiliNgamglvesduna 14 Tu asalinneinaui 1 4 uar 14 (ainalagldiaiacin
Refractometer fitaalaeldnszany Universal Indicator kaganuvnveswsugaglaalagldinios Micrometer) 1
winwaglaadilallovuiiioamgil 45 ssruealva auninaslimhinad nnduhusueaglaaniuminu

wnfiaaiiieldlunisnaaessisly

Anwanulunsa-aaimnzaulunmsaiagaglaganuuaiite

Wigne I sEnuRsAlakarUSuUTINamanHandaniauuIanigaainde 2 ausuiiey
1 Na & o o ° T v v v Y o ' Aa o o
mensaezdRnidy 3.5 4.0 uay 4.5 auadiu lagvinismaasuduiedfiuiedieuy wanhuiueaglaanidmin

wisnigaiieldlunisvaaswioly

AnwBinauenludsudaminfivuzaulunisaavaglasanuuniice
wsnonsdmiuisadeuandenanmenuiunn-smnuandaiiiiminuianniigrande 3

wnwelufondamadu 0.1 0.5 1.0 wag 1.5 nfusedng lnevhnmsvaassduifsaiufeduun wdhuiueaglaa

i mdnutanniiaaifielflunmaaesdely

5. AATgeAUsENeUMLALiveaglaaINwuATISY

Wururaglaanndalaluinsgimusunaanuiu [5] waemdSinandulevenu (6]

nawazafUse
KansAnansfzautonwanaglaanuuafidelaglidhng

AnvUiuaniina

Fnsdsadie K xylinus luesidsadeiiferduduwiiu 4.3 Usumumuiisssusng q iy uhde
Bududosay 10 vesewns winfisligungiveaduna 14 fu wuiluemnsgasiuaneifviuaniema 14 18
wa 22 99UINEING LHeanInaiukeaglaafiftindnuaviniu 20.1 21.0 uaz 219 ndusedns muady
nsnsnaglaannuuafiGeuandifiuitluomsgnainngfiuinadhaaunndiaty 3 sedu fio 14 18 uag 22
o U3ng uruwaglaaiiimdnudliunnsnsestedideddny Tnethdoyauinsgiamulsusiu (ANOVA) uas

v
U o =%

Wiguiilguanuuaneesenitganisnaaedagld?s DMRT (Duncan’s Multiple Range Test) satu3adentd
USunanhmalusiuiiseauainumiu 14 samuing Iagliimidnwadglaauiainiu 20.1 nSusedng Jsaennnes
fumsnaaesas [7] vinismaaesiannsiivuzanluanmilsienisasiugaglaanudl Winnanig 5.1% wie

12 93U3nG iuunaugaglaageganiniu 5.46 niuseding

PC-15



1
=

n3dszgaiznIngneeaas il wisdszindlng a3si 2

M15799 1 wanshvtnuivesuwsugaglaaivinainiianglagwuaiitse K xylinus Mlanuvusudiy wiu 14

18 way 22 0ernU3ng Wevihnsndniduszeziaa 14 Ju fgamglnes

Vsnanhmadudu (eseusnd) 1§mﬁﬂmaa‘qiaauﬁq
14 20.1°
18 21.0°
22 21.9°

* U A o

Onwsnmdlounulureduiinieiu luflmuuenaeiusgdidudAyveadd (p>0.05)

ﬁﬂ‘lﬁ&’]ﬂ’l’]ﬂLﬂUﬂiﬂ—ﬁi’N

Y LY

¥nsiaeate K xylinus Tuomsidsadefisyiunumu 12 seuing USuenfiveuiisediusan iy i
\FeFududosas 10 veseng nindislitenmgiiveaduna 14 $u wuiluemsganiianeiiiianiiton 3.5 4.0
way 4.5 Woaunanaausuwaglaaftininuiariniu 205 232 wag 20.3 niusedng nudy

nsnineaglasanuuafidouandifiiuiluewnsgasinnsifafios 4.0 whisagloathiwiinuigean
winfu 232 n¥udedns Faduieviiuiumaglasanunsaniagdvlaldd  Wesnanisfitordanaridudaed

¢ al

Winnziunsesyventakuailsy K xylinus [8]  A1iitevastiedudinisasayiulnveuteqdunidilidenis
16 [9]

3197 2 wansdmilnuisveswiueaglaaiivdnaninnglaeuuaiise K xylinus Henaudunsa-sasusiu

35 4.0 way 4.5 Wevhmmiinszesian 14 Ju Neaumgiivies

Usuaufonisudy ﬁmﬁfﬂmaégiaauﬁa (nSunedns)
3.5 20.5°
4.0 23.2°
4.5 20.3°

o o

v o P o v ¢ a v o W | Ao aa
m?aﬂﬁﬂ'ﬁﬂLLmﬂC‘]’NﬂUIHQEJaQJULWEJ'Jﬂullﬂ'grlllLW]ﬂﬁ]']ﬁﬂuaﬂ']ﬂﬂuaﬁqﬂmmqﬁﬁﬂm (p<005)
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a-b

AnwrUsunasenlufloudama

4 ] v o

yn1sidsade K xylinus Tueminidsadefiseduanuminu 14 ssauing uasiiseduditoy 4.0 Ufu
weuluflondaminiissdusingg fu Wuiadeduduiesas 10 vesens ninidlilgamaivoaduan 14 Yu wuh
Tuemsgnstnnsituiinaueslindondamn 0.1 05 1.0 uar 1.5 nfusiedns Woausoasieusiueaglasid
dhviinufasiiiu 192 295 24.4 wa17.1 n¥u Auddy

nanineaglasnnuuafidouandiiiuiiluemsgrsinnefiduinaueldondamn 0.5 n3usodns v
Tilduiumaglaaiiminusgaganiiiy 29.5 n¥u Ssaenndesiunisnaassves [10] Tnglévhntmmaasdldiing
wianlfidusmadento K xylinus wuiweslandoudain 0.05% Tdwinisaduinsaglaageaavinf
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(Citrus maxima (Burm.F.) Merr.)

Antibacterial activity of Polysaccharide extracted from

the outer seed coat of Shaddock (Citrus maxima (Burm.F.) Merr.)
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wandule (Citrus maxima (Burm.F.) Merr.) Walauinaeidnwuz Juilonuieilaiioaainnisnesiiveaned
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winanlsaniudentudnlaeiisenunisidiluayulnaiieshwieinisiiullsurviiald n1snaaesidsdinm
auURvavsensvemedudnanlsanudeniuudavesdulouasnaaaugrssinn wiienisaianedudnan
lssanildenvauudndule mednsaiuvesudndatinduy 1:3, 1:5 way 1:7 n/4a. wull YSuamedudnailsan
annlaandusosay 11.65+0.03, 12.60+0.04 way 12.32+0.03 Y8IUUTNWAT A1UAIGU SNYULVRINDALTINAT
Lsanendsaniliuislegldinsesszegyainadundadunyuriedihnadeou e nedeuniuaiunsaty
nmsfududsuuafitie 2 ¥da laun Staphylococcus aureus ATTC 25923 way Escheriichia coli ATTC 25922
728735 Agar well diffusion Iaeldnuiduduvesnedudnailsadoundu 25, 50 way 100 un./ua. wuil @1w1sa
fugaeuunfiiseunsuuinyia S. aureus ATTC 25923 lalunnanududuiaziivunduruaudnatsvedla
\Ju 12.0+0.05, 13.3+0.03 wag 15.3+0.03 w3l AuE16U

o v

Arddgy: dule Wi wedudnanlss asidlon grdsunuafise

Abstract

In nature, the seed coat plays a key role of seed germination. Accumulation of polysaccharides in
cell wall is one of the important factors effected on ecological and physiological activities of seed
germination. The seed coat of shaddock (Citrus maxima (Burm.F.) Merr.) secreted sticky mucilage after

dissolved in water that have been used as herbal treated some illness. The objective of this research was
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extraction of polysaccharide from shaddock seed coat and further examination of the antibacterial activity
against selected bacteria. The shaddock seed was soak and extracted with distilled water in the ratio of 1:3,
1:5 and 1:7 ¢/ml. The polysaccharide yield obtained from seed coat was 11.65+0.03, 12.60+0.04 and
12.32+0.03 of percent dry weight, respectively. After freeze drying, polysaccharide was dull white or pale
brown powder. Antibacterial activity of polysaccharide powder was determined by using agar diffusion
method with the selected bacteria including Staphylococcus aureus ATTC 25923 and Escheriichia coli ATTC
25922. The concentration of dissolved polysaccharide in distilled water at 25, 50 and 100 mg/ml were
examined. The results showed inhibition of only Gram-positive (S. aureus ATTC 25923) in all concentrations

with the diameter of clear zone at 12.0+0.05, 13.3+0.03 and 15.3£0.03 mm., respectively.

Keyword: Shaddock, Seed, Polysaccharide, Mucilage, Antibacterial
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Abstract

Wiang Nong Lom is a large wetland in northern Thailand which is important for conserving plant
diversity and ethnobotanical knowledge. This study aims to investigate the diversity and the ethnobotany
of aquatic plants found in Wiang Nong Lom wetland. Field surveys were conducted during July — December,
2017. Line transects samplings were used to estimate plant richness and diversity. All plant
species were asked for their uses from 23 informants lived around the wetland, using semi-
structured interview. The main questions included: vernacular name, parts of uses, and how to uses.
A total of 33 aquatic plant species from 23 families were found which most of them were emergent
species (64%). A total of 30 plant species were reported for their utilizations. Two largest use categories were
food (54%) and environmental uses (20%). Three plants with highest use-value (UV) included Eichhomia
crassipes (Mart.) Solms (0.9), Salvinia cucullata Roxb. (0.9) and Nelumbo nucifera Gaertn (0.85). E. crassipes
and N. nucifera were commonly used as food or medicine while S. cucullata was used as compost
ingredient. These results have emphasized the importance of the wetland as the important sources of food
and other supplies to daily-life for the people lived around it. Moreover, it is an important place conserving

the diversity of aquatic plants.

Keywords: ethnobotany; plant diversity; Thai Yuan; food plant; aquatic plant

Introduction

Wiang Nong Lom is a large wetland in Chiang Rai province, howling of around 2,500-3,500 hectare
covering 4 districts included: Chan Chawa; Chan Chawa Tai; Tha Khao Plueak; and Yonok districts.
There are about 20 communities located around the wetland. Wiang Nong Lom is important sources of
foods for these communities and also plays important roles in natural ecosystem as a habitat for many

organisms [1].
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Tourism in Wiang Nong Lom is very important for local economy which is relied on the biodiversity,
especially birds, which over 70 kinds of rare birds were found here [2]. Beside tourism, Wiang Nong Lom is
also important for the fisheries which were one of main income for local people. Additionally, there are
more than 77 archaeological sites scattered around the wetland [2].

Plants in Wiang Nong Lom are the important sources of foods and other supplies used in daily-life
for the local people. Many plants has been reported for their uses as foods such as Sphenoclea
zeylanica Gaertn., [pomceae aquatica Forsk., Nymphaea pubescens Willd., Marsilea crenata C. Presl,
Limnocharis flava (L) Buchenau, Glinus herniarioides Tard., and Nelumbo nucifera Gaertn. [3].
These aquatic plants were harvested and consumed in daily-life and the surpluses were sold for the
supplementary income.

In this study we aimed to investigate the aquatic plant diversity and their importance to local
people. We also compared their importance according to their usage. The results of this study can be used

as a guideline for plant conservation planning in the future.

Materials and Methods
Studied site
The investigation of the plant diversity was carried out at Wiang Nong Lom wetland Mae Chan

district, Chiang Rai province, Thailand during July - December, 2017.

Figure 1 Wiang Nom Lom wetland showing the general characteristics.

Figure 2 Location of studied communities around Wiang Nong Lom wetland.
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Plant richness and diversity investigation
The Lines transects samplings and plot studies were used to estimate plant diversity.

1) Lines transect samplings: all plant specimens were collected in triplet from around in the
study area about 5 kilometers for identification. Also, photographs, the characteristics of plants, and the
location of each plant were recorded.

2) Plot studies: ten 1x1 m’ plot were used to estimate plant diversity and domination.
All plants in plot were estimated for their covering percentage. Estimation of the ecological important value

index (IVI) was calculated as the following formula [4].

. _ Number of quadrats with specified species % 100
requency = Total number of sample quadrats

Frequency of an individual plant species

Relative f =
elative frequency Sum of frequencies of all the plant species

) Dominant area with specified species
Dominant area = x 100
Total number of sample quadrats

) ) Sum of cross — sectional area with specified species
Relative dominant = - x 100
Sum of cross — sectional area of all plants

IVl = Relative frequency + Relative dominant

Figure 3 Plot studies for determining plant important value index (IVI).

Plant Ethnobotanical Study

The ethnobotanical investigations in Wiang Nong Lom were carried out during November-
December, 2017. The photos and vouchers of all plants found from the diversity investigation were asked
about their vernacular names, parts of uses, and method of preparations from 23 local people living around

the wetland. The investigation was carried out using semi-structure interview. Plant utilization was
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categorized according to the Economic Botany Data Collection standard [5]. In addition, the use-value (UV)

index of each species was calculated using this formula:

Ur
UV:ZW

where Us is the number of uses mentioned by each informant for a given species and N is the total
number of informants [6]. A species with high UV means it was commonly and diversely used by the
informants. This indicated that it is important for the studied communities.
Results

Plant diversity and richness, form and IVI

There are 33 species were found, which mostly in the family Poaceae (Table 1): In a line-transect
survey around Wiang Nong Lom wetland.

Plants used by local people

A total of 33 aquatic plant species belonging to 23 families were found. Among these, 30 species
were reported for their utilization from 23 informants. The usage of plants was classified into 5 categories;

1) food, 2) environmental uses, 3) animal food, 4) materials and 5) medicines (Figure 4).

60 -
50 -
40 -
o
o 30 -
C
S
5 20 -
a
0 ] ]
Food Environmental Animal food Materials Medicines
uses
Use category

Figure 4 The percentage of plant use category according the number of species from utilized plant in

Wiang Nong Lom wetland.
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Figure 5 The number of parts of plants which were used as foods.

Table 1 List of aquatic plant species found in Wiang Nong Lom wetland.

Botanical Name Family Common Name Usage Category
Actinoscirpus grossus (L.f.) Cyperaceae Coarse bullrush Materials
Arundo donax L. Poaceae Giant reed Materials
Azolla pinnata R.Br. Azollaceae Mosquito fern Environmental uses,
Animal food
Centella asiatica (L.) urban Apiaceae Gota Kola Medicines,
Food
Colocasia esculenta (L.) Schott Araceae wild taro Food,
Animal food
Diplazium esculentum (Retz.) Athyriaceae Edible fern Food
Eclipta prostrata (L.) Asteraceae White Head Environmental uses,
Animal food,
Medicines
Eichhomia crassipes (C.Mart.) Solm:s. Pontederiaceae Water Hyacinth Animal food
Food,
Environmental uses,
Materials
Enydra fluctuans Lour. Asteraceae Harkuch Food,
Medicines
Glinus herniarioides Tard. Aizoaceae - Food
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Table 1 List of aquatic plant species found in Wiang Nong Lom wetland (continued).

Botanical Name Family Common Name Usage Category

Hydrilla verticillata (L.f.) Royle. Hydrocharitaceae Hydrilla Environmental uses
Hymenachne pseudointerrupta c. muell. | Poaceae - Animal feeds
Ilpomceae aquatica Forsk. Convolvulaceae Water spinach Food

Lasia spinosa L. Araceae - Food

Leersia hexandra Sw. Poaceae Swamp Rice Animal food

Grass
Lemna perpusilla Torrey Lemnaceae Duckweed Environmental uses,

Limnocharis flava (L.) Buchenau

Ludwigia adscendens (L.) H.

Ludwigia hyssopifolia (G. Don) Exell.
Marsilea crenata C. Presl

Monochoria vaginalis (Burm.f.) Presl.

Nelumbo nucifera Gaertn.

Neptunia oleracea Lour.
Nymphaea pubescens Willd.

Paspalum vaginatum Sw.

Polygonum tomentosum willd
Salix tetrasperma Roxb.
Salvinia cucullata Roxb.ex Bory

Scirpus grossus L.
Sphenoclea zeylanica Gaertn.
Typha angustifolia L.

Utricularia aurea Lour.

Wolffia globosa Hartog & Plas.

Limnocharitaceae

Onagraceae

Onagraceae

Marsileaceae

Pontederiaceae

Nymphacaceae

Mimosaceae
Nymphacaceae

Poaceae

Polygonaceae
Salicaceae
Salviniaceae

Cyperaceae
Sphenocleaceae
Typhaceae

Lentibulariaceae

Lemnaceae

flowering rush

Water Primrose

Seedbox
Water Clover
Heartleaf false
pickerelweed

Sacred lotus

Water Mimosa
Hairy water lily
Seashore
paspalum
Knotweed
Indian Willow
Floating Moss
Giant bulrush

Gooseweed
Cat-tail
Golden
bladderwort

Asian watermeal

Animal food

Food,

Medicines
Environmental uses,
Medicines

Food

Food

Food,
Medicines
Food
Food

Medicines
Environmental uses
Materials,
Environmental uses
Food
Environmental uses,
Environmental uses
Animal food

Food

Types of aquatic plants
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Large aquatic plants found in freshwater, lake and wetlands were called aquatic macrophytes. The
aquatic macrophytes were classified according to their life form and habitat into four types; 1)
free-floating aquatic macrophytes, 2) emergent aquatic macrophytes and 3) submerged aquatic

macrophytes and 4) floating-leaved aquatic macrophytes (Figure 6) (Cronk and Fennessy, 2001) [7].

Free floating- Free-floating

leaf plants
4%

plants
21%

Submerged

Emergent plants

64%

Figure 6 Types of aquatic plants found in Wiang Nong Lom wetland.

A total of 33 aquatic plant species belonging to 23 families were found and most of them were
emergent aquatic macrophytes (64%) which rooted in the pond bottom or in shallow marshy areas. These
species, however, extend above the surface of the water such as Actinoscirpus grossus (L.f.), Limnocharis
flava (L.) Buchenau, Monochoria vaginalis (Burm.f.) Presl., Hymenachne pseudointerrupta and Typha
angustifolia L.followed by free-floating aquatic macrophytes (21%) which are living on the water’s surface
without rooting in the soil such as Salvinia cucullata Roxb.ex Bory, Azolla pinnata R.Br., Lemna perpusilla
Torrey. The submerged aquatic macrophytes (11%) have stems and leaves that grow entirely underwater,
however, some may also have floating leaves such as Hydrilla verticillata (L.f.) Royle. and Utricularia aurea
Lour. The floating-leaved aquatic macrophytes (4%) are rooted in the lake bottom, but their leaves and
flowers float on the water surface such as Nelumbo nucifera Gaertn. and Nymphaea pubescens Willd.

(Figure 7).
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Figure 7 Types of aquatic plants found in Wiang Nong Lom wetland: Free- floating aquatic macrophytes
(1); Emergent aquatic macrophytes (2); Submerged aquatic macrophytes (3); Floating- leaved aquatic
macrophytes (4).

The use-value (UV) of plants

There were 30 plant species reported for their utilization from 23 informants. Most of these plants
were familiar and regularly used by the informants because they had relatively high use-value (UV) which
ranging around 0.75-0.9.

Three plants with highest UV are Eichhornia crassipes (Mart.) Solms (0.9), Salvinia cucullata Roxb.
(0.9), and Nelumbo nucifera Gaertn (0.85). E. crassipes and N. nucifera were mostly used as food and
medicines while S. cucullata was used as a compost. Among the plant reported, Actinoscirpus grossus (L.f.)
had the lowest UV value (0.75), which was still a high score.

In a study, people mostly used plants for foods and the plant mostly consumed were for example,
the young leaves of Marsilea crenata C. Pres|, Diplazium esculentum (Retz.) and Glinus herniarioides Tard.
These plants were used in curries or cooked as fried vegetable. The flowers of some species like Limnocharis
flava (L.) Buchenau, Nymphaea lotus L. and Monochoria hastata Solms were also used as vegetable too.
The least preferred part of uses were rhizome and pollen, which are rarely edible. For example, lotus
(Nelumbo nucifera Gaertn) rhizomes are eaten as dessert (Figure 7.).

3.5 The importance value index (IVI)

The plants with the highest IVI values are Eichhornia crassipes (C.Mart.) Solms (51.9), Salvinia
cucullata Roxb.ex Bory (47.86), and Leersia hexandra Sw. (31.88). On the other hand, Enydra fluctuans Lour.

and Scirpus grossus L.f. were the smallest IVl values (3.95) respectively (Table 2).
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Table 2 The importance value index (IVI) of each species investigated in Wiang Nong Lom wetland.

Relative Relative
Plant species Frequency VI

frequency dominant
Eichhornia crassipes (C.Mart.) Solms. 0.7 20.58 31.31 51.9
Salvinia cucullata Roxb. 0.7 20.59 271.27 47.86
Leersia hexandra Sw. 0.5 14.71 17.17 31.88
Hymenachne amplexicaulis (Rudge) Nees 0.5 14.71 5.05 19.76
Ludwigia adscendens (L.) H.Hara 0.4 11.76 6.57 18.33
Azolla pinnata R. Br. 0.1 294 6.06 9.00
Colocasia esculenta (L.) Schott 0.2 5.88 2.53 8.41
Marsilea crenata C. Presl 0.1 294 2.02 4.96
Scirpus grossus L.f. 0.1 294 1.01 3.95
Enydra fluctuans Lour. 0.1 294 1.01 3.95

Discussion

Wetlands are importance for the conservation of biodiversity and ecological balance. Some aquatic
plants are food sources for people in the communities. Also, they provide many benefits to aquatic animals
and birds. A total of 33 aquatic plant species belonging to 23 families found in this study and can be divided
into 4 categories include 1) free-floating aquatic macrophytes, 2) emergent aquatic macrophytes, 3)
submerged aquatic macrophytes and 4) floating-leaved aquatic macrophytes. Most plants found in this
study were emergent aquatic. The dominate species in this group were Leersia hexandra Sw. and
Hymenachne pseudointerrupta c. muell. The free-floating aquatic were found Salvinia cucullata Roxb.ex
Bory are the dominate species in this group. Many studies were similar our results. Birsen et al. (2014)
[8] reported the most Lemna, Spirodela, Salvinia and Azolla on wetlands in Turkey. Petcharat and La-aw
(2013) [9] found that the most plants in group emergent aquatic on wetland in Na Haeo District,
Loei province. However, in this study were found floating-leaved aquatic macrophytes are relatively rare
such as Nelumbo nucifera Gaertn and Nymphaea pubescens Willd.

The utilization of 30 plant species observed in the area of Wiang Nong Lom wetland were reported
from 23 informants revealed that all plants were mostly used as foods such as Colocasia esculenta (L.)
Schott, water hyacinth (Eichhornia crassipes (C.Mart.) Solms.), water spinach (jpomceae aquatica Forsk.),
Centella asiatica (L.) urban, Nymphaea pubescens Willd., Wolffia globosa Hartog & Plas. and Glinus
herniarioides Tard. These plants, such as taro leaves, which are rich in proteins, can be used as an ingredient
in curries (Melese, T. and Negussie, R. 2015) [10]. It contains about 23% proteins on a dry weight basis (FAO,
1999) [11]. Also, the water hyacinth sour soup, stir fried water spinach, water spinach curry is widely
consumed in the communities. Some plant can be freshly consumed such as Centella asiatica (L.) Urban.
The local foods are passed down from generation to generation in the course of daily life. Furthermore,

some aquatic macrophytes can generate supplement income for the informants, such as seed and flower
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of Nelumbo nucifera Gaertn., the stems of Nymphaea pubescens Willd. This result is consist with the study
in Ban Don Do, Mahasarakham Province where some plants were reported for their economic importance,
such as Eichhornia crassipes (C.Mart.),Solms., [pomceae aquatica Forsk., Nymphaea pubescens Willd. and
Marsilea crenata C. Presl, etc. (Chanthana, 2013) [12].

For environmental uses, the community around Wiang Nong Lom wetland used the Salvinia
cucullata Roxb. ex Bory and Azolla pinnata R.Br. for fertilizer, which is consistent of Hussain and Abbas,
2017 [13]. In addition, aquatic macrophytes are useful for ecosystem restoration such as nutrient uptake in
wetland especially nitrogen and phosphorus due to high nutrients affected plant growth (Thayaparan et al.,
2013) [14].

Three plants with highest UV included Eichhornia crassipes (Mart.) Solms (0.9), Salvinia cucullata
Roxb (0.9) and Nelumbo nucifera Gaertn (0.85). E. crassipes and N. nucifera were mostly used as food and
medicinal plant while S. cucullata was used as compost. Water hyacinth was also used as compost.
Although water hyacinth has been heavily it is not extinct because of its fast growth. In contrast to the
family Cyperaceae, the VI were reduced. The plants in this family were used as a raw material for woven

matting due to their length and flexibility. Therefore, any plant that is used abundantly should be replanted.

Conclusion
Wiang Nong Lom is a large wetland in northern Thailand which is important for communities located
around it. However, people should pay attention to conservation especially plants with high use-value (UV)

for sources of food and other supplies to daily life for the people.

References

[1] Xu, S, Liu, y., Fu, y., Zhao, Q., 2014, Ecological restoration and effect investigation of a river wetland in
a semi-arid region, China. Proceedings RSHS14 and ICGRHWE14, Guangzhou, China, 417-423 p.

[2] Thongchai, P. and Suchakey, S., 2014, Sustainable Community Tourism Planning for ASEAN Economic
Community: A Case Study of Wiang Nong Lom Wetlands, Mae Chan District and Chiang Saen District.
Chiang Rai province. J. Human Sciences. 15: 132-164.

[3] Mekong-Lanna Natural Resources and Culture Conservation Networks, 2013, Edible plant in Wiang Nong
Lom wetland, Mae Chan District, Chiang Rai Province.

[4] Pagare, P.K,, 2007, Medicinal Plants. APH Publishing. ISBN: 8131302032. 272 p.

[5] Cook, F. E. M., 1995, Economic Botany Data Collection Standard, 146 p., Prepared for the

International Working Group on Taxonomic Databases for Plant Sciences (TDWG). Kew: Royal Botanic
Gardens, Kew. ISBN 0947643710.

[6] Gazzaneo, L.R.S., R.F.P. Lucena & U.P. Albuquerque., 2005, Knowledge and use of medicinal plants by

local specialists in a region of Atlantic Forest in the state of Pernambuco (Northeastern Brazil). Ethno-

biology & Ethno-medicine. 1: 1-9.

PC-19



a da” U 1 & P>
ﬂ’lilliz‘lg&l‘)‘li'lﬂ’li‘wZ]ﬂﬂﬂ'lﬁ@l‘iﬂ%ﬂ’l% LWI\‘J‘]JiZWIﬁI‘YIEI AN 2

[7] Cronk, J.K,, Fennessy, M.S., 2001, Wetland plants: Biology and Ecology. CRC Press. New York., 87-134 p.
[8] Birsen, K., Deniz, C., Mehmet, G., 2014, Floating aquatic plants and their impact on wetlands in turkey.
Int. conf. - Wat. Res. & Wet., 102 p.
[9] Petcharat, W. and La-aw, A., 2013, Plant Diversity in Wetland of Na Haeo District, Loei Province. Bura.
Sci. J. 18: 82-94.
[10] Melese, T. and Negussie, R., 2015, Nutritional Potential, Health and Food Security Benefits of Taro
Colocasia Esculenta (L.): A Review. Food Sci & Quality Manage. 36: 23-31.
[11] FAQ, 1999, Taro Cultivation in Asia and the Pacific, Food and Agriculture Organization of the United
Nations (FAO), Rome, Italy.
[12] Chanthana, V., 2013, Collection of Information indigenous vegetables in community Don Du Village,
Kanthararat Sub-district, Katharawichai District, Mahasarakham Province. Humanities & social sciences.
30: 114-164.
[13] Hussain, A. and Abbas, A., 2017, Generation of highly potent organic fertilizer from pernicious agquatic
weed Salvinia molesta. Environ Sci Pollut Res Int. 25: 4889-5002.
[14] Thayaparan, M., Igbal, S.S., Chathuranga, P.K.D., Igbal, M.CM., 2013, Rhizoflltration of Pb by
Azolla pinnata. Int J Environ Sci Te. 3: 1811-1821.

-

PC-19



¥
L

a e w ' P
ﬂ']sllszﬁq“']ﬁ'lﬂ']swqﬂﬂﬁqaﬂiw%ﬂ']% ll“ﬂﬂszlﬂﬁlﬂﬂ AN 2

~ < a
n15AATzvUsIMuwaUInlyeiy arswediusa uazgnsiiuayyadase 21N
A19ENATINLIIY
The quantitation of anthocyanin and total phenolic compounds of

Chamma liang extracts and antioxidant activity

fms s ynadne! Swgind \Jagzan’ waSNYYINT Agyajeyne®
Pattraporn Pukklay'” Thanyarat Chuesaard? and Phitchayaphorn Pinyapath®
v 3TN TTYNA N AIMEEEUNTI-UNs LaauwsHReTh 2.uWs 54140
'Department of Appiled Biology, Maejo University Phrae campus, Phrae, 54140
2nguAvAneIAER tugIy anAine deusTé-uns wiunanifiesh 2.uns 54140
’Department of Basic Science, Maejo University Phrae campus, Phrae, 54140
*grn g unalulagdan i annInenauuaild-uns aunsziiesh 2.uns 54140

*Department of Biotechnology, Maejo University Phrae campus, Phrae, 54140

unAnge

Fui384 (Luna nut) Wuiteviesiiu Snegluana Sapindaceae wuirdinisnszatesimnairveslsine
Ine dhuluaunseiranyszneusims waskagnildhaduannsaiuussmuldiguiu dulnyfieviosiulassman
Snwnlsafhinaule wiogslsimudilisifeyaninermansifioduduassmaaivand msfnuiidanuauls
AnseiUsnasdfy Wunaswoulvleeduuararsuszneunedfiuednlunaduedes sautadnwgrdluns
HuamstueyyadaszresansatninaadiuSes ieidussdanuifiuguuandiuyasliiufivfosiu Tusmiade
natuzdeddgninuuenoonduaesdnfeduioussdnlumsararsnsasueaiirnududu 1 % tntnse
Uinasanaluiedesdnsauigs iunan 30 unit wazszmeiihazaiseendelrdesssmeasuuuuiigamd
35 paAgaLliud LAT12AUINIUVS monomeric anthocyanin #7835 pH-differential Usunaiasusznaunoad
uBAILATIEVFI8F Folin-Ciocalteau colorimetic method wazgnslunisiduasdueyyadass #1975 DPPH

a o 1 a

assay Nan1sanwaunsansanvansueulnlgeduluarsanalonawintu Tudsnnm 11.61 + 1.2 Jadnsuredns

Tuvazldanuisansianuldluwds agralsAnuansusenaunediusaaiuisansianuldainarsadialenalay

a

windediuTuia 1130 + 10 fadnfudendudminanuay 11.18 + 0.9 fadnsudeniuthuinanniudidu
uenniiganuhansataanidonauaziudndusSosdgndlunissudsoyyadaslads DPPH 7l 80 % uaz 62%
pddy uandliituinsfasueulnlseniuludetnuz Sesilntgnisueyyadassannnitansataainudet,
uzi3u Feiuduzdosiiviosiu Snafulddiunalsenouseasueulnloeniunazasnediueadgnsludnm

1sa waziluuszgndiiienisudnndndasisnela

Ardfiny: Tz arsweulnsleeniiu aswedfluea asdueyyadasy



¥
L

a e w ' P
ﬂ']sllszﬁq“']ﬁ'lﬂ']swqﬂjﬂ'ﬂ'\ﬁ@liﬂ%ﬂ'\% ll“ﬂﬂszl‘nﬁi‘nﬂ AN 2

Abstract

Chamma Liang is the one of local plant that is grouped in Genus Sapindaceae. It founds and
distributes around Thailand. Leaf part uses for cooking food and dark-purple ripen fruit is also edible. The
local plant is interesting in their pharmacological activities for disease curing but the scientific information
is still limit. The objective of this study aims to determine the amount of anthocyanin and polyphenolic
compound in the extract of Chamma liang and also investigates its antioxidative activity. Flesh and seed of
Chamma liang were separated and extracted in 1%v/v acidic ethanol (1% HCl in ethanol) by using ultrasonic
bath for 30 minutes. Suspension were then concentrated by rotary evaporator at 35 °C. Total monomeric
anthocyanin concentration was analyzed by pH differential method. The amount of polyphenolic
compound in both flesh and seed extracts were measured by the Folin-Ciocalteau colorimetric method.
The antioxidative activity was measured using DPPH assay. The result showed that anthocyanin could
measure only from the flesh extract and the concentration of anthocyanin was 11.61 + 1.2 mg/L.
Polyphenolic content could be measured in both flesh and seed extracts that were 11.34 + 1.0
me/gfreshweight and 11.18 + 0.9 mg/gfreshweight, respectively. The percent inhibitions of DPPH free radical
were about 60% and 80% for seed and flesh extracts, respectively. This result can explain that flesh part
has more antioxidative effect than seed because it contains anthocyanin and the other compounds. The
local plant, Chamma liiang, consists of anthocyanin and polyphenol for using in medicine and It can be

used to create products.

Keyword: Chamma liang; Anthocyanin; Polyphenol; Antioxidant
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