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Abstract

This research studied the antioxidant activity of medicine plant extracts 4
types as follow Amaranthus Lividus L., Basella Alba L., Momordica charantia L., and
Polygonum odoratum L. by an extraction solvent 0.1 M HCl in 10% Ethanol and the
effect of temperature and extraction time such as room temperature, 50 and 60
degrees Celsius and extraction time are 30, 60 and 120 minutes. The effect of
antioxidants with DPPH radical scavenging assay results showed that. The absorbance
of the solution DPPH equals 0.568, which extracts a sample of Amaranthus Lividus L.,
Basella Alba L., Momordica charantia L., and Polygonum odoratum L. that makes
the absorbance of DPPH reduction equals 0.119, 0.140, 0.131 and 0.074, respectively.
The results shown that 4 types of medicine plant has the effect of antioxidants. The
Polygonum odoratum L. has the highest antioxidant activity, followed by
Amaranthus Lividus L., Momordica charantia L. and Basella Alba L.. The optimum
extraction for Amaranthus Lividus L., Basella Alba L. and Polygonum odoratum L.
are extraction time 30 minutes at 60 ° C and Momordica charantia L. extraction time

30 minutes at room temperature.

Keywords: antioxidant activity, Amaranthus Lividus L., Basella Alba L., Momordica

charantia L., Polysonum odoratum L.
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24A : Basellaceae

FaIneA&ans : Basella Alba L., Basella rubra L.
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24A : Cucurbitaceae
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3 I3 a a I~ Y a N | 9 Y9 o =
yuaan Wuvdey sSwdsy Jvuegily dllanzaiyeenunandiuvede Tddmivia
Ju Tu Wuluies jUdnfieliddenseu wazlivudouyuunequiinties Weoundnvziidden
W eensesaauiu NMuluen wevlurimgnantnluludalu 5-7  wdn YareTuunau Tu
N9 45 - 115@uAns 813 3.5-10.0luRwns EululenaanananeIiu wdunn
sandusisun aen Wunenien aendiduasaendudonenmeiy sgluduifeaiu wigun
14 v Y }% 1 6 ‘;’ a a a A = = = a =
NYe AaNFIy WuKAUdNa 1-1.5 43 ndvuen 5 ndu AlWeilumdes ndulud 5 ndu @
\WiRedan NasAIE 3 9U UiarduarilisuaruYnasiiRegtay 3 §u LlSyeenuineu
nonduily LdurARdnans 1-1.5 43 I55lUuuy infarior ovary Usgnausienaunen 5 iy

a A = a = a = % = a o 1 U A Y % =
adgivumies navlu 5 ndu Awdesan inasdudeidsaly 1 6u stima 3 ¢ Augnasdade
3 U wa USHARenTEaEdY o RaUdenviuseiasivnusenin nasoull gl Lileun

& A = [ P~ Y a
Wunazasududivaotounns  Yatenadzuanandu 3uan nawi 5.0-7.0  wudluns
[N 3 a 3 d' P2 aa A = | v I3 1 2
URIAUENA1IHA 2.0-4.0 WwuURWAs WA Wannaunidendunsanviovuiney wand
sUTNAY 3 wuw Uaneuvaudniedn
nsve1enus : luan

Astguselavyd : 510 wARY SNEISAEA9ININT NIRENNUN WARERUSaU wADR a8

gansziluidon unalluaudniau Uaniluiiinainaudownn erszuigesu 9 uAnwisas


http://www.the-than.com/samonpai/sa_24.html

v v
a A A 4

L3019 WALSAANLTITOLAZIUIN uAUnn NTedauasiialelan ualsatu ualsa
Au Tunegsluvios uAfwiIANNIT antaune U139U18 wiiyausou wAde wirdnay
wAvanily wild lu wild duiivdou wivniesdugy dunens duseg Juungn duau

wisnliund vilviueunau “av (nsalniyad, 2552)

2.2.4 ANWNA

Ui 2.4 finumn
(131 : http://thaiherbal.org/1512/1512)
Yag3lgy : Vietnamese Coriander

Foinenarans : Polygonum odoratum Lour.

2496 : Polygonaceae

Fottosdu : dnui fnndnih dndumilay (nadanw) dld dnuw (nawile)

dnwauzialy « Wudniiuthuswanwandis Suqniifdnuurludeism wedinduuse
Sl Foudeuniiould Faazfnduomiusssund dnunifiqguidueyyadaseiinlaed
ansenueyyadaszununeiludiuyszneu laun rutin, catechin, quercetin, kampferol
WAL isorhamnetin ﬁ?iﬁﬁjﬂmﬂﬁﬂLLW?ﬁQ‘V]éELumiEQJJUg\‘i n156AA lipid peroxidation waziina
lunsshwszauveangilsleulusiinevesdninaaes

NASAN®IIVYDE19nT1992194N U1 @15 catechins  WWuansusenoudludn
(phenolic compound) 1uanstasuindy (nutraceutical) AiiEnen wluguUsElaviiu
aunm SlgnSiduasiueyyadassiduiveyyadaszuasiiu chelating agent fisausaiu
lopouveslangutin @1 quercetin WWuasngnuaiinselnlaiiuvdousi (phytonutrients)

daudild : Tu men 510

assnan : fgvddeduniedostulsaldvarguszinn 1wy Tonslunistieaiunis
sniau JestunuailiFouazhiSatosiusinsuiunlowasaiien Jostuugiss szasni
951 Jostulsafiuandousuainudoudieg ssalsameszuuUssamiinainanudey
(neurodegenerative diseases) (HuiithazAmuy, 2556)
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2.3 nlglunisdnen

2.3.1 N3anM

2.3.1.1 Bann1sainasnesivinazaiy

Wuivhazanelvunvanasiuiegafifesnsann antuiivgiuse nietludu
~ Y 1 = Ay v v o [ 915 v P
el enieansndesnisannazargluiiiezaty asadaladududuaisazany Lile
AosnslviansuIgvs msihansilalduendviazargeeninneu Tneinluszmenseiinis
nausaly

2.3.1.2 msanameiyinazane (solvent extraction)

1. m3afnansuazuenasnemadalasunlnnsmiidunisviliasiianuuigns
Julngodunisazaneuananeiu wagidumelanfouldlunisuenaisanee eonanaisway
N15MAa8siazannalT5ening (pigment) 9ONANNANANNTITUYIARALINNNANA 09
dusaguuazthansiatalalunsivaeuauuiavduazaumiioudu  (identity) deiglas
1-Inmns v

2. Mkenansusriineenanansuanlaslimvhazareannesnuntiudunaiag
Tiunnlueiidunsd asuaumianaimiuansannandneisssud a1531nnsdansie
luresluinisviseansanuansdueignaivnisy  Msainaisagistonfuaudfvenism
azargvesasnasiuludiazaneviindne arsuanfivunainenadulanwe ey
Yeunad uamyihazanenlvanninlureavan Gansatavhlavaeds

2.3.1.2 Jn15ana

1. msannansanveaisansranidurasudadiinnung Ineemnznandueisssu@
A A U & w | | v ] a o v v o a Y] Y]
Mdunguazdnidiegratu Tuld aonld wWaenldl snld wald was wazdue) msaialaeiald
HuyilivesudwiaiovinieonieundideunliazBeaioi il unfiaundsazainais
ganinlduniign ntuInhllusludivihazaneieamgil viesuilaam)ilvenifiontewsia
° A9 Y o o o PN [V a s aa I3 s =
Mazaneldadaiviazanenldlawn enwu dises wsauraslss Aaslsvesy ozdlau

¢ a8 P | A v = I3 ° A
woanesed vIeUn Lewrviseanly syeznilidnseueivesdsesn wavihasavatevlaly
sEmelasaneenazlRasanaTuAY (crude extract ) @uvesdslivasenaitliainse

ean Unlunsaiaindunsnmediinavarenliitidlossanadeacldininarareniviawuis

a

& ° v v ¥ v Ada a A o ' Y a £ = °

UagylvlaansaiatusundasuauaneviiadiainlUuendevsliasiuigrs Gsaunseily
Aezvnmiessasislutusslunisaneansinenuiuvinazatety Fsndenlduinde n1sane
WUUABLIBY (Continuous extractor) laeldieSailaNiSeniasasananuuLeinan (soxhlet

extractor) (WAWSUazAy, 2556)
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JUN 2.5 ipsesaingeviniay

(Fian - https://vwvvv.google.co.th/search?q:Lﬂ%"aaaﬁm%aﬂlﬁm)
2. MIANAAITIINTVOINE
dleansfisosnsatmduvesnan M%E]Lﬁumiﬁagluﬁ’sﬁwazms N13aNALADY
Fendvinavanefiomngay fe llavanefusvhazaeiifiogiiu Fsaziliuendussnaindy
IGuazdosazarsansfidesnsiaanindiiavatedn  aundnnisnszateans (Distribution
law) M3azanevesanslaansuisludvhazaivasiedn  aefinnsnseanefivesansludavh
avanenaeswialusnsdaundd
2.3.1.3 ndnnadendvhavanglimunzausuansideanisuen
1. fvhavanganunsoazatsasfidesnisanale
2. fvhazaneazdedlilazansansug s lifesnisada
3. fwhazavazdesliviundofuansiadossada dvhavats aunsa
weneenaNasiFeIMsatinldie dqniioni semedne
a. fvhazangldiduity uazdisnangn
2.3.1.4 Usglevilvesnisannnigmyinazany
1. MWasnihdfufivarnudads wuthifun $1 6 Uida Yu o2 dealdienisu by
fvinazany
2. afinansiidgoanainivg
3. Watmiuneussmesenaniiy

4. Wdafineneenainayulng (I8, 2555)
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a A

FaAdelagliiBnmsfinwilaensaiauuuiou fe Wumsadaildonmngiivieninu

]
A

Fou ngldivhazarslunisadmgufernuisaug antuiluduigumginne weagld
asanasegeanun Ialannsavinlading wasaznan

2.4 FWildnaseuqniduayyadase
dmivisildlunaaeuauaansolunsiueyyadasy Tvareislaun
2.4.1 75 DPPH radical
DPPHe  uoyyalulasiaudineih  fdsseglugtoyyaoguds Tnglidesin
UfAzeniteliiAneyys nsiwsgiidunsinmmanmnsalunsiaed msiavilagldiedes
aalasinmsanasesd Weldnansiusuyaadly Ineiansgandunasiinimenindu 515 un

TUAT A9EUNNT
DPPHe + AH ————» DPPH-H + Ae

[
Y a

Fon vedithnden fe 4 T%Lmamaam ffly Deuldduinidesduly

ﬂﬁmaauqw%mua‘%ammmamua%amﬂﬁismwa EJﬂL?Uﬁ’]iﬂ@ﬁ\lLLﬂI‘iau@SﬂV}Nﬂ@lﬂa‘u

Y
[

WAl URNU

Y v aa X = o | ! aaa = A a
VNY YBNITUAB aum'ﬁ DPPHe Nﬂ?quﬂﬂmfﬂiﬂr‘]@@ﬂﬁﬂiﬁnLW@J@U@U@J@WLﬂ@

(%
ad asf

lulwaanieseniey Ayl ﬁumiummmuaﬂLLavaﬂauﬂuaumammmhaﬂ@uaﬂmﬂu
Tassadamaniives DPPHe fluansazifiuindiannseuliedveseyyadaszazgnuatafens
LUugu 3 39 wazvgllulag ﬁﬂwa'ﬁmua%amqwﬁt,lﬁqLmmmmimywmﬂmmmiaLﬁznl"d
uisevdneuyavsaiaufisertinitmnuluaivie Hasiveuyatulignsinisede
I3 = & Aa ¢ o § v v v a 44'
auyalUese8nd wenaNtansTidausavinlid DPPH. 3sasladnime (asan1siiauwises
VISAUBYYADATEURINNNUT U, UMV INedeUTing, W.a. 2549)

2.4.2 75 Scavenging activity of ABTS
LTJUﬂ’]3'3ﬂﬂ?qllaqlniﬂiuw]i‘ml@ﬂﬁﬂ@ﬁ@u&la@aiu E] L@a (ABTS ) W‘%@ 2,2,-

azinobis (3-ethylbenzothiazoline-6-sulfonic acid) radical @siiadeavuthdulsienis
ANNFULAIGIEANIANNEIATY 734 Urluing Waifinansiueyyadassadluasilviidanas
anunsadrluAwinntu % Inhibition ladsaunis

% Inhibition = [(A734 control — A734 test control) / A734 control] x100
Tofvaeisl Ao oyyaeTilea ABTS " azangldluiuaziviazaiedunid
< @

aunsaiuisenlaegresinasinuansiueyyadasznislunal 30 Wil Molalugisiiie

annine Aeludansiaeugnslumsiueyyadasyvesasiazanglaluuasnavanelulud
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foide Ao oyyadfea (ABTS") liiluanssssuyAvinulusanensolugad

Y09A91T3m (9525504, 2555; Re et al, 1999)

2.4.3 35 Hydroxyl (OH) radical scavenging activity
Hydroxyl (OHs) ilueyyadasziiieshannsaglastalianafiddgylusisne
T,mJLﬁmﬂﬁﬁ%mqﬂwaﬂwmatﬁm (Spencer et al, 1994) 29133 manansnadne OHe Radical
lag 2 nalnalaun
n. Use1vedlessulansunsudduivlalasiaueseanles (OH) wili

indeveslansunsudduinluyinufizentu H0, I OHe uslusenedudululdlaininain

2+ o aaa [y [% a aaa A0 . [y
Wian Fe Vlﬂilgﬂimﬂ‘u H,0O, 16 OHe Iﬂ&JLSEJﬂUQﬂSEJ”lu’N Fenton reaction a4
qUNS

Fe’'+ H,0, ———> Fe’" + OH+ + OH

U.NTUANAIVBIUNLBIIINNITYNUEINTBTIE AaunIs

H,O + hv ———— » H,0 Tie

H,0 "+ H,0 > OH + H,0"

a. Tunsanwiauansalunisduds OHe Radical vesansfogeiosyin
NMSE9LATIZY Hydroxyl radical(OHs) MnTea deoxyribose lagUf)i3e1 Fenton reaction
model system dlewfinans Thiobarbituric acid (TBA) wa Trichloroacetic acid vzt dud
vy Wolfnansiifesnmanaaeuiiiinuannsalunmsduds OHe Radical asluagsiliamay
miazmEJR]Naa‘[maamwmm’gﬁmaﬂé’mﬂmii’mmmi@mﬂﬁuumﬁﬁmma'}’m?{u 532 w1l
wAs (Mathew and Abraham, 2006) 9ntiailudunandu % Inhibition lédaaunns
(997558, 2555; Ohkawa et al., 1979)

% Inhibition = [(A532 control — A532 test control) / A532 control] x100

2.04.4 75 Metal chelating activity
nrsTaauatuisalaenisuesduiulangiduisndandeulslunisnn

ANUEINNTAIUNIATURENT T UTBIETNIR BN InadeunTElansloseuluminisdAgly

mMaseUizen inbiAnansiueyyadassasqununevaneyialneanzsguanioglugy

o aaa a

v 2+ YY) a a .
wWessavse Fe'  aviujiseneendinduivesndiauluenimiaduaiseuya Superoxide

<

anion radical (0, FudueuyadaszAsununyiliiineuyadasedidudell deliuisin

Y 2 a v & o [V a
ﬂ')qll?nln§§]ELUﬂ7§LLEJ\‘1"{]UIaW$ Fe ’ sUa\‘ia’ﬁV]gl@\‘1ﬂqﬁmﬂaauuuaqﬂﬂ'ﬂflﬂﬂ'ﬁjﬂﬂf]ﬂ']'ﬁﬂﬂﬂaULLa\?
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farueneduil 562 wiluams fiflenanaadleduans Ferrozine asluanstiaglufuiu Fe™ udn
oglugu Ferrozine - Fe' complex Feazldunauazansitdiosnsveaeuiinrmannalums
ugaduiu Fe” azagfluzunes Antioxidant - Fe' complex Wdaazsilaunswes Ferrozine -
Fe” complex Msaslfifloldrnisgandunaudtiluduamum % Inhibition lédsauns
(@373504, 2555; Dinis et al.,1994)

% Inhibition = [(A5620ontrol — A562 test control) / A562 control] x100

2.4.5 75 Superoxide radical scavenging
Superoxide anion radical (0,) \ueuyaiuusninluigadvesddidinuas

' '
a o A aaa

Jusisusunviliineyyadasemdug dnuinueannisinujisengnlduenainasinli

Y

(%
= % g

ayya-daszliuSinaniuanTuudigrsuarAuwsweleyyadaseiinanujise gnlddu

v
i Y

Sunseaumeiives O, vziimnudethifesndt OH &inaiia O, Wumaunis

O,te —— 5 0O,

0, +0, +2H ————>»H,0,+0,

(%
I

o 0, yUHAseIu H,0, 3evilviAn OHe SenUAseilin Haber Weiss
reaction (Kappus, 1992) f4@in1s

0, +H0, +H —>OH + O, + H,0

AsanwautinIsluasiu 0, vesasfogsds O, AwNanuaIn
Ui3e10enBntunedanslussuuPhenazinemethosulphate(PMS)-Nicotinanide adenine
dinucleotide(NADH) ausla O, ﬁLﬁ@ﬁﬁu%ﬁﬂﬂﬁﬁ%mﬁumi Nitroblue tetarzolium (NBT)
Fafldmdes

UfATes¥ving O, fuans NBT Windndneiduas diformazan (DF) 71513
ity wozgannsofnainisgandunadléd 560 uiluwms  9ndutluduadu %

Inhibition lansaunIs (8535584, 2555; Nikishimi et al., 1994)

% Inhibition = [(A5600ntrol — A560 test control) / A560 control] x100
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2.4.6 75 Reducing power

anuausavesmaiduididnaseululfiteeendindiuidnduresansd
A09N13 NAdevansaldlunsmANLansalunsi e dula

Bidunsfnmanuannsalunsimdudelididnnsouresansiogied
Fosnmsmadeuunasoyyadassiiduaseitunelussuulasansiifosnismaaeuandudly
5Lﬁﬂmauuﬂ'auuﬂaﬁaizﬁﬁﬂﬁmﬁauﬂumﬁmﬁa%aﬁ”’qé’ammqumﬂﬁﬁ%mqnls&mm
auyadasEdnaIelagfeaINNIsIAUGNTE reduction ves Fe™" (CN), 1uifiu Fe™" (N,
eyl Ruiiduty aunsonssaeunrmamsalunsiiadldaniadinisganiu
uasfinnuemaay 700 wiluwans Anspandusasiiiintusansdsauannsalunisimg
1N (8933584, 2555; Oyaizu.,1994)

Tunsfinwiaseiiazldis DPPH Taeyya DPPH. ilnnautfluoyyadass
Fefudsanunsaoyyaffifioauldnaaeumauannsaluninduannsafuoyyadass

U999 UUDIA79EN

2.5 \asasiofildlunisanen
25.1 Mﬁ'ﬂmwaﬁm‘%aﬁ UV-VIS spectrophotometer

UV-VIS spectrophotometer (Huiasesiledildluiinsziaisineedendnnng

]
=

@mﬂﬁu%’qﬁmmmﬁﬁagﬂumﬂULtra violet (UV) wagVisible (VIS) Aanug1naudseund 190-

[V
ad v aaqa

1000 nm @ulugiduansdunid arsuszneuldedou wseansedunsd Nendanazlaidd ans
uiazrinazgandussdludisenusnadufiuandstusarUinunisganduseditueg i
arandumesanstu magandunaswesanssine g udndlaonssiuenuduiuresas 3q
ansoienwildludenunmuaziinm umedailianmlhia wagldfuegraunsans
waiilarnnisiiesizidiomaiiaiazuansainuduiusszvninsainisganduuas

(Absorbance) uagA1ANULIIAGY (Wavelength) B158n31 Spectrum 695U
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200 300 400 50 60 700
A (nm)

5Ufl 2.6 UV-VIS spectrums
(Fn: http://en.wikipedia.org/wiki/File:UVVIS spectrum of bisulphide in sewage.jpg)

2.5.2 drulszneuiiddreaaias UV-VIS spectrophotometer Usznaulusig

II Detector

Sample

Monochromator

|
\
\
73 h LA

Exit slit

Entrance
slit

;nlﬁ 2.7 94AUTENEUVDUATET UV-VIS spectrophotometer

(i - http://faculty.sdmiramar.edu/fgarces/LabMatters/Instruments/UV_Vis)

2.5.2.1 Light source wnasriuilndsdduduiiligedlugnsnnueindudiseans
sennegeraliewarai Saalinuduuasiiinnne naenfiingdinaresiianuaiy
p1IAALSIETUARenI Wi 933 UV a¢ldwaen H2 and D2 lamp Iﬁmmmm?{uagjﬁluém
160-380 nm waz424 Vissible 1masn Tungsten/halogen Winnnueaadulugig 240-2,500
nm 1Judu

2.52.2 Monochromator LHuduildmuauuadlagazvinliuasfioanunandu
Aufiauas Fadunedlasudn Wduwadululaswdin Jaduwausauaus wiedaueny
AawdldamesUsTuvie tnsmis


http://www.mfu.ac.th/center/stic/images/articles/UV/uv01.jpg
http://www.mfu.ac.th/center/stic/images/articles/UV/uv02.jpg
http://www.mfu.ac.th/center/stic/images/articles/UV/uv01.jpg
http://www.mfu.ac.th/center/stic/images/articles/UV/uv02.jpg
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2523 Cell sample wadfldussgansazatsfodna visassenaiiendn
Cuvettes fildrumluldudwadivivheuiiazldlfanzerdidaida mszumazgandused
Tura9g3lé wasiwadivihdae®ani wasanednd dsldldisyiuayiada

2524  Detector vnmthiilumsinmnuduvessdigngandulagnisuuas
wuaduseddundanulni wdesTasdivaesiafifey Léun Photomultiplier tube
Lavtdesinuaswdndanoulalen Silicon diode detector (Rumws, 2012)

2.6 11UIBNNYITaNUAITINUBYYADHTE

nmsfnwauddsluassilidunsfneneriunsmegeugvafueyyadassainans

[%
v v A v Y A

afadniiudu Ineasdislunismeaeugnsaueuyadaseeds DPPH radical vitlagdead
NuITeRlavinsfnwnifeliunmaasugnsaiueyladaszanasananyin ayulng

] Yy v o oA g A v o aw Yo = = vy o | =
AT UTLLE @NUULW@L‘UuLLU']VHQ“'ﬁ@GUQ%laSLUﬂ'ﬁV]nﬁ]U quﬂqiﬂﬂ‘lﬂq"ﬂﬂlfﬂﬁlﬂW’J@EJ'N‘VﬁE]

Y
NN AerelUll

NsAnwIgMSATUeYLAdaTEYRsd AR RtUENYUY (hexane) LOYTABETIAN

(%
a o

(ethyl acetate) waznIuea (methanol) wasAnw¥IaNIAINEIIVBIAITANANINUIRITY
levizaerdmnlunyr TIMsAnwainasanuiiddasisiesiamdunigianauiensa
PETAN WazIUea nUSuIMaITUsENeUNUeanTIN  Anwignsiiusandiatulunasa

AaB9RI8 DPPH assay, ABTS assay Way FRAP assay wadeugvsduginisiinies

sandintuvensaludulaluadnigniniieniliiinsisanusou Anwgnsaueendinduly
dninaasdlagwienhlivyuniiinnngnesndladiiuaunasisnisueumnsenaslsniuiy

gavnenaalasuansannuidatu enSassdievituauin 100, 200 waz 500 Tadnsuseilansy

[y

nnTuuIu 28 Ju LAvsukarataniindnUsunaunasuladaflen nan1sAneansanmawingn

q

(%
a o

detulevzaesdnn dUTunuansUseneuiluednsingegefe 120.44 + 0.01 lulasniuse
fadnSy NaNIIANYIAIINEINITAIUNITIVBULABATINUAY ICso NAU 1232 + 0.28
lulasnfusiefiadndy  \lennaeudie DPPH assay waedldn TEAC (Trolox Equivalent
Antioxidative Capacity) Winfiu 26.02 = 1.92 fadluaissefadniu \evnaausie ABTS
assay avuannsalunslididnaseudionnaeu dae FRAP assay fidn FRAP value 1.16 +
005 Tulpsniudefadndy  asadn wig- A9y Levsaedamannsoannisiined
sondnduvesnsalusiu laluadniignindenilaseuiouluvusiv ldamsaindnaimn

a o (Y

IR @saandIia wasuladanlanluduwazanewemyw il uildiveddgnieaia
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' ]
= <~

fif Fsmsfnwiiiomlassaireansdidny nalnnisesngrisiiueyyadaszuazauaonds
deaundussely (uniand wasamy, 2554)

s uByAdaTYRsaTatanUBonvis ey s LA AT Y Tz
fodufiniitassmqumesayulng  Tasthduanlusaznenuzriuannsntisananudy
Tafin uzrudon annsafugnszune Fuiame Tuvngiwdmianlddunuiioss s1dy
wend Wudu 9nauAdefiiumuin ssadnandeniumidnuzuuiovidueyuadase
uinsAnuidudnilnglailfszyrinvesuzvuasuvadisnfiuiusuresudassvudivim
Anw1 uwazillosnuganuinsviniuaziiesdusznounelumdauandsiusenty Hunals
Qvisvesnsiuoyyadaseilduanmatuty fufunsinuidetfaadlumaioude
qvSveImsuayyadaTEINAsadaUAeN T IARNEIIIIULATIEIIUEY 2INRANS
neResNUI ansafnaniuFenvuidausrnuseannadudy 1 e 100 lalesnuste
fiaddns fUsinailusasglugis 0.233 + 0,001 A 1.09 = 004 lulasniu Wedurandy
callic acid waxdl ovazn1stiudans Diphenyl §1 2-picrylhydrazyl (DPPH) agluyag 41.01
+ 4.92 1 91.64 + 1.38 lulasnsu lnsanududuresansainandaniuudausuumiu
1 fs 100 lulasnSusiedadans fuSunailuea egluyie -0.04 + 0.006 fs 1.06 + 0.009
lalasnudodunndu eallic acid uasdi¥eragnisdudsans DPPH ogflutng 32 + 3.3 fs
90.49 + 0.27 nMaisuiisuaguldin asafnnudenuudauganndsenduium 7
ueauay Yewazmsdudsans DPPH winniansadnainiuFentiuiadauzanumiuegisd
HodAgyyeana Usunuaisuszneuiueadunusiu Souavnsdudisans DPPH wazansiluea
LaznVsMIANU-oyyadaszvesasaiadeniumdnuzusdul faralasasatumnuidudy
Yosansain (Jde uazmme, 2554)

qvSdueyyedasy quisunsienaetusvesmsatainiafonsifiaiuiandy
%30 Phellinus rimosus L‘ﬁu?dﬁ%’?}mﬁﬁwamﬁmﬂﬁaﬁmdﬁ Hymenochaetaceae 31nN1SANEN
wudniardaiifignd meeuazinwuluanniedan mugidyanrafumnnsumdunlne
Ietinsianlfidudunaluiivensnuuzss SnvlsaEu 01nsuiny wazemsiufulin
wauthn-Sou Tngusvasd mefnuiidunsfnwiiionSoudiougvsdueyyadassuazgvs
Frunsne-naeiugvessafainiafoniiiiatndeieniuen, tuazmsatauoamases
"3’%mammaaqmqmsﬁﬂmqwéé\’ma%aﬁmﬂmEﬁ%‘ 2,2-Diphenyl-  picrylhydrazyl radical
assay (DPPH assay) wag Ferric reducing antioxidant power assay (FRAP assay) 509
msfinwgnd funstenaneiuslasds Ames test Smnaeudy Wowuafids fo Salmonella

typhimurium strain TA98 Uz TAL100 HaNIVAaewazaIUNa  @1sainioengnsaueuya
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daszuazqisiunsnonaeiugiidfian fo ansatn Primosus lasiBnsadadeeniuoads
Duiiinaulalumsiiniau (am wasmay, 2556)

ansananeundiainiuld 5 sdalufmamysysal (iadds Weselanwn i
silvg) Windwann Weaglea) afelusviavats 3 afin (efisesdian wmuea 1)
nagouAManUAiuoyyadasenigds 1,1 diphenenyl-2-picryhydrazyl (DPPH) radical
scavenging capacity wazyUSinaiiueansausiaundaeds Folin-Ciocalteu method uas
InTeideyaauinnareadiuazAiruuUsusiusag ANOVA wuiasaiane1uainie
1u%u§fw‘ha3mEJLaﬁaaz%mm’?amﬁ’aéfma%aﬁaisqﬂqmﬂL’ﬁul,ﬁﬂmlﬂaawﬁ‘]u%y’uﬁw
firsanainal 1Cs Wisuiflsuiuaisuinsngiu tolox feandu 0.0213 0.0073 0.0224

S D

0.02391 uag 0.0339 MUAIAY UANNAIHNAT ICsy §9nT7 tolox Feflende 2.2430 wazan ICs,
finuduiusfuusunaiiusansiunamuneniuasatnainidanglaaludusiviazans
ofiaozdian nransiveiiduvsslenisonsinudsslemniandinlusyiuseluuasdu
Uselndsemsuslandintwossnatu (e, 2556)
Anwgriiuoonfinduuazgrsnszdunisduaseidediuafiuvesansadadae
\o3a0zdan Wynuen uazieneuvesiivayulnslneuty 5 oda Ao d1uns taun Sayiu
WioU waznI11A3eY Tanuazisnig msfnwidusuunisvegeulurasanaass (in vitro
test) lnevimsnaaeugnsiiueendiadu #1835 DPPH, ABTS, FRAP assay uae total
phenolic compound qméi’]aah”umia%aﬁaiﬂa‘lﬂsmuma%aaﬂlﬁdﬁ P75 MTT assay
dugrdnsgdumsdueseidaduadu shilasAnugrsnsedunisihauvesoulsiinls
Fua Fadueuluiidsuasisunlsdulidumariu #1838 tyrosinase activity assay
uazAnwgusnsgdunmainiinusessadiualulevifiaiadindiuariu lnsnaaeuluwad
WNzEee BI6F10 #ae3s MTT assay Wanisdnen wan1smadeuseds DPPH uavABTS
WU miaﬁ@éhﬂﬂfﬂﬂumﬂ'}uwﬁqm‘ééfmaaﬂ%m%’uﬁﬁqm laadAn ECsy AU 72.12 + 20.18
lulasnsusetiaaans dA1 TEAC wag VEAC wi1Au 0.77 + 0.03 hay 2.00 + 0.03 MuaIsiu

NANITNAABUAIETS FRAP LaznIAl total phenolic compound WU @15aiafIBLUNS)

< o

UDAYRIEIUN UgVsAueenTintuangn Laele FRAP value waz GAE wiiu 546.99 +

0.01 Hadluans uaz 82.75 awdnu Wevegdeugvstesiuaiseuyadaselalasiaues

jd)}

ganlys nud ansadnsiginvemley Taun 81119 wazdytu dgvslesiuwadaianlag
A398aYYDINTTONTINVDLAE LM1AU 88.29, 84.41, 83.14 Ay 76.25 ANAINU dIUOND
nszRunsduaTeidedwariu vlae@nwgninseiunisinuveseulsdinlsdua wui

asaiameletasdinnueiuns dgvanseduieuludinlstiuanngalaeiiifovazveanis
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ngdu (% stimulation) WU 94.34 dhugvdnszdumaiiudwiuvessadiualuley wuin
ansatademmsuearesdytunaransatadetivestun dqvnsedumafinsiuiuves
wadiwanlulwidfign leefien P (proliferation index) Wiy 1.7 wag 1.6 nwandy
mATeiuansdnenmussansataayulnslneiuinlasemggunsdiduultuanunsoily
Walegluguuuunydondmiunumennouiels (ngndg13n wavyitu, 2555)
nsfnugusiueandnduvesdiuaindesieniasy ofinerdian uaztl vesRusa
nou (Etlingera pavieana) waziMuaN¥ad (Amomum biflorum) Taguuvinn1saaau
qisfdneysa DPPH viadeumLansalums3ag uazauannsolunisianlossuves
Tenz lunsvageugusmaneyya DPPH Wisuiflsufumsiusendindusnnsgiu fo nsn

woAABSUN WarTeydl (BHT) 2NNANISNAABUNUIN dIUENALD8LaNaTANYBIAULI 1L

[

wag uaIvas dgvsindneyya DPPH gefian sesasnnedivanngest wazdiuaingeoy

U
WALEE MNNAINU  UBNANNUTINUINEIUANALONADLTLANVDIAULI IV DULATINTUAN IR

'
=

ANNENNNTANY N1F3MTEINEn dauanvannsatumsfanlessuvedlany wuitdiuandn

9

doiBniguesiu 1$men uazduatagestihesiuiiuanvasdiamuansalunsfian
loeuvadlavzgaiign uaziilovhnmsilesesimulinaansussnauiiueasiu wuirduade
doslofiaerBiamveas veuuayituaImaiUBINumUsTneUiluaTIngsiian uagnuiy
qvsn1sidneyua DPPH i avwidiiusiudTinnuansussneufiueasiy semdudssans

anduiusvingu 0.9731 (USeyw, 2551)

(% ' (%
v A ¥ = o =

fr9g 19NN NUT UL luAnY tawn Hnluy AU ugsedun tnsuuranawiie

1 4
=< A v A Ya v o

nageUgVaAueyYadase Jaisdiniutudinard efigidevinisfnwlivdiunenady

U

>

[V [ 7
v v v oA v o w

mMsfinuwanaaiu daiuieduwuinauazdeyalunsfinwiviideasell Jsldideng

v 1

NITEMNEIVINUENLVY BNUSY bazuessIun fanalull

2.6.1 UIYNNYIVRINUEIN LYY
= a aa a a < v a

nsAnwUTInuasinaiuveauazUszavzamnsluasinueyyadase Tuluanuas
Tuauwiisaanlan 5 ¥infe NNlUNwAd BATINLAD BNlNAY Bnlauw1d wasdnlvdlne
Wsuieudsnsana 2 A5As nsanawuUsauwuUbnadaunau (reflux extraction ) kaznis
anAwUULEULUULY  (maceration method) FAsigsiUsunuasindiusanieds Folin-
Ciocalteu’s phenol reagent uwazUszansnmnisiluanssiueyyadasemedsnisnend
auya-daszieliiloa (ABTS+ assay) nullnluuvieuwisainuuuiouiiuanaeansingi

weagaaANiu 131.0 Tadnsusedns GAE wazdnlvuduanainuuuduy Tusunaansinad
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ueatesiianfe 69.59 iadnsumedns GAE Anlvuvianainwuuioutasinluulngurisane
wuudufinaanialunisiduansiuenyadaszafian wasteefannuaidiu lnedAn1sau
auadasElYiu 0.631 Hadluans GAE waw 0.168 Hadluans GAE muaidu vialiieg1aiey

anuazwisiinadeUTINulnaTueakara1IAUaULADATY (FUNUS warAnE, 2557)

2.6.2 UNNYIToINURNUAS

[%
Y

nameapugsieyyadaszvainiiutiy S1uau 6 v lhud dnge,  dnfa,
KNURI™, 87U78, INAtied LasiniulIu annansdfyanidnuaazsialnan1suin aae
methanol Wiy 3 Ju uwdnhlssmeuieneaudoud 60 ssrnwadod trasatndilaun
wonidu 2 dau Ao druitazansludn wardrudtliazansluingaiunazaiondudae
methanol nadeUgVsRUBYLABATTIsAIsaTAIINENTe 6 Blindaeds DPPH assay lng
naufegefineaaufiuaisazaty 2,2-diphenyl-1-picrylhydrazyl (DPPH)  uwda3anas
LﬂﬁauLLanﬁwmi@mﬂﬁmmﬁmmmmﬁu 515 Wnluuns sSeuigunu control, IANHud
uag 398U (Trolox) FaLduasnnss I nan1sAnyINUI awiaﬁ'@mﬂﬁﬂémamqm%gﬁm
ouyadasznnilan lnsansadadiufiazarsluiuazdauiiliozargludilia 1c;, Wity
205.96 nSumeliadans way 101.79 lulasnsudeliafans AIua1fu 589a911AD @15aina1n

#1119 AN 1ICs 499.24 lulasnsusediadans @runazarsluun) wag 772.63 lulasnsuse

a o

Jagans  (@wunluazaraluin) @msSuindud wazinifiud Tian IC, 9.34 lulasnsuse

I a a1

Jadans wag 1591 lulasnSumeliadans s1uafu d@iuasanaaindnen 4 sfiadan 1Cs,

(%
v v a

1N 1,000 lulpsnfusiefiadans  nisesaedeumaaiidesdunuinansanadngagl

hydrolysable tannin @U@ sanng U9l phenolic  compounds  wazladnyin TLC

fingerprints assuiisudwdunsanuadioly (Ties wazARanwal, 2549)
msafndnauannainUda nadnuds (Basella alba Linn.) Wuunaswesanshidang

v

wAsnHiA NN IUNITUINHERFHALDIMNTIINGTINYR ITeTLIAUTTASALNOANY IR
avaenvzausensanadnauIInHainUSEnuasAnynave g iiuar ey iilneniy
a U A v o = v A a A S a 1Y
iadesvetansannd Awhazaneildlunisaiad 4 wila lawn wWinau nsalalaseaein Gesas 1)
wuea (Gevay 20) uaglevnuea (Sevay 20) HAMIANYINUIT ansanndanNainUawlden
Mazane 4 viledland (L* a* waz b*) hiuenansiuegsiitdedAgmnisana (P>0.05) Usunadnn
wuagaliannslduindudusatie (485.19+350.03 fadnsusiedng usnsadndense
lalasaaein yilvlauSinamandnveseansana gegn (Sevay 58.76:4.16) Winansaindanya

Anudslulviauseunioamail 60 uaz 90 asrwaded Wi 30 Wi wuln msldamaiigedn
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90 earwaLdea villvidvesmsatnasunnvuyumdesededniounini 60 ssmisadeya
dlothansarndlunauiuansazaretimlosidforseming 17 wunsiasuulaswesaniy
snnAuLAs dinsgandunadliaen (max) Tnsanasann 549 ulumsiienditey 12 1u
230266 uluasiienfes 3-7 dWewnmudunsnenaiinaselasaiiwesdnnauiiiy

zwitter ion (YA wazAnlg, 2555)

2.6.3 “MuITeNNEITRsIUNLITEIUN
ANNAINNTAIUNTAN LAV SuagAuaNTaRYATATEvRINTayUlng N1SANwIANS
afinesueavatayulnslvedigg 1uau 25 linan 5 ddfivilosdunudl Useansninns

fugntoqdun3d 6 wlletu ayulnsluied Combretaceae fiu Caesalpiniaceae uans

©

I
Ly

UszAninmedugsrautvaegeilidedfy Tnesayulnsluied Combretaceae Hgnadugs
& [y . = & a a & ]
LN Staphylococcus aureus NU Bacillus cereus B9UUBUATILIERLNTUUINNIUY AU
ayulngd Caesalpiniaceae fignsduguaedunidlavainvaieyin usliussansningslu
n1sfudanuaiSeunsuuINufediu - Anuausalun1siuaIsouyadaseiladuy
ayulnslngifouynuiindgnssueyyadassiliethayulnsingluisd Combretaceae uaz

19A Caesalpiniaceae 1nafaLungdIumIgiImIaza1eviing1ee 1ngisuan ey naasls

a

A 1888 BEBAY KATIVNURARMINEAU WenadauUsEavEAMNTTugutegdunidan

ANSANALYNAIUNUIN F15ANALTNGY d15aNAlaAaslsiny waza1sanmeSaosdwn bl
gnanIedignsAsutieinlunisduduteqdunsd druansatauniueanuindgnsiunis

(%
LY ]

= a e v i ¢ = Lo Jvw
gudaeqdunidlan laswudiayulnslneluiesd  Combretaceae dflguadudalaiane

=

LUATISERNIUUIN ayulnsine1ad Caesalpiniaceae HgnSdugarayaunIdynUseinnusiay

fUszansangenniunisdudaiuaiieunsuuin - lunismaianudutuianiauise

[ v
v A a

SUugnreauNIIlAlUAITANA  LUNIUBE WU @nSULe S.aureus HNalviAn MICs winfu

q

[ | a

6.3 Naansusaladans dule B. cereus KANAITIAAT MICs WU 3.1 Jaansunaladans
N5 ECsp vadansanunsatunisiuanseuyadase wuin avslvglvieinandie 0.2

lulasnSusiediaddng B339 wawswll, 2550)
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A5N15AUIIUIY

3.1 d15:A AN G IUN1SNAADS
3.1.1 @15.AlNlYRans197 3.1

A15199 3.1 LanEseINlTluNISNAaD

gasluana | walwana | AnumuIuy N3N
Foasiadl n3u/lua niw/gnuaeAn | ensiadl
LYURALUAT
Wwnuea (Methanol) CH;OH 32.05 0.7918 AR grade
LwN1Uea (Ethanol) C,HsOH 46.07 0.789 AR grade
lglasaanan (Hydrochloric acid) HCl 36.46 1.19 AR grade
a13a¥an8u1n5g1U Trolox A 250.29 = -
#@19asa18 DPPH Ci8H1oN304 394.4 - -
vhndu (Distilled water) H,O 18 - -

3.1.2 AN
3.1.2.1 dnlay
3.1.2.2 {nUag
3.1.2.3 UgEAUN

3.1.2.0 {ALNY

3.2 gunsnluazinsasiianltlunismaaas
3.2.1 Unines (Beaker)

3.2.2 1InUsN1aT (Volumetric flask)
3.2.3 inaannaed (Test tube)

3.2.4 Ywn (Pipette)

3.2.5 nsganwnse (Filter paper)

3.2.6 ¥ngUrLY (Erlenmeyer flask)
3.2.7 WaAAUENT (Stirring rod)

3.2.8 Wousingns (Spatula)
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3.2.9 wiusyailileuesd (Aluminum foil)

3.2.10 n518n509UM (Glass funnel)

2.3.11 wosluilmes (Thermometer)

2.3.12 p30stvazdon 4 fus (Analytical balance)

2.3.13 SruAueugavndl (Water bath)

2.3.14 Qeilaiaunyseadn (Latex rubber glove)

2.3.15 gouausau (Hot air oven)

2.3.16 Lﬂ%@ﬂg%—"jﬁlﬁaaLﬂﬂi%ﬂﬂimﬁLG]E)% (UV-Visible spectrophotometer)

3.3 NNSLASENAITLANRAZNISAIYUAIDE

3.3.1 N9LA3UUFIDEN
a o d’j F 2] 1 = a vV L% L] U z.;’ L%
NAedlgFeg19iY 4 ¥8n town BNTINan BNUAIER ULSEUUNERN WAZENLNT 1ag
I3 LY 1 = é’ Ao [ Av 6 r-:lgj a LY 1 [ ‘:9‘,
udeg ey lununiminy3sug Jtuneunsesuufieg1enl
3.3.1.1 sadnlvumeinauldazenn indudwdnyg annduihluiislunsuuageu
a a a & ) a | 1Y) % v =
Mgaungil 60 srnwalded [Wuan 3 JunTeaunitasuis wiualviaziden
3.3.1.2 sainudwneinaulvazenn wududuang antwhluisdunsuiazeu
Pamgdl 60 ssmwadua \Wua 3 Turieauninavuiy udualiaziden

3.3.1.3 ansugszlunmetnduliasern mudududng antuiluisisuuas

'
=

auiigamgll 60 ssmwaidua \Wua 3 Turserunditavuiie udiunliaziden

3.3.1.4 Srafnummetinduliavenn sudududng arnduihludsisuuazeud
gamndl 60 psmwaiea \Wuan 3 Turieaundiasuin udiunliaziden

E\P m’;‘%%auq%éﬁmaqmvaaaizéﬁEﬁ% DPPH radical scavenging assay

3.3.2.1 @1vaga1y DPPH Auidadu 80 Tulasluans

agan® 1,1-diphenyl-2-picrylhydrazyl radical Ymidn 0.0031 n3u Frsmuea
d1uau 100 Sadans wuliluriainusuins

3.3.2.2 @500 UNTa0NG

a¥any 6-hydroxy-2,5,7,8-tetramethylchlorman-2-carboxylic acid (trolox) Tu
WnueanNtNtY 70 Weosidun Tildanududy 2.5 fadluans udndeansdilanii

udugavineslu 2.0, 1.5, 1.0, uaz 0.5 fadluans feeniueanuduty 70 Wosaus
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3.4 3/N159AAD4
3.4.1 ATENANYAIBE
3.4.1.1 Myanarnluy Mefvinazay
1. thinlaufiunasidonuds Feimdnlilaussunn 10 n3u Wudivhazans
Tusnsdu 1:20 nSuneliadans
2. dhanafiafigaungfisatudall gnmnfives 50 way 60 ssriwaldea Landld
30 60 Lax120 U9
3. MIntunseIRIENsEAENsONURY 1 Livasiegdildainnsataiienaaeu
folu
3.4.1.2 MyanaRnUas memvinazale
1. thinu&siunazidonuda Faiminlilauszana 1oex nfa udvhazans

Tu 9918w 1:20 nSusefiadans

]
=l a v v

2. dhanadniigamgdsnatudall gaumglivies 50 uay 60 sseiadea naniild
30 60 Lax120 Ui
3. ntunsesiensEANYnseUes 1 uasfeteiildanmsatalunadeu
oly
3.4.1.3 MIatpuzseiun fedvhazans
1. hinuzseauniiunayideauds dedmtinlildussann 1oox S HuEvh
avaneludnsndiu 1:20 nSuneliaaans
2. anaflgamgiishatudel gamgiivios 50 uay 60 esmuwalea LAl 30
60 Laz120 WY
3. PNtuNTeIRIENsEAEnIENUes 1 uansietsildannnisadalunaaey
folu
3.4.1.4 MSANARNLND FIEFYINazay
1. thifnwnfiunasidonuda Faiminlilduszana 1oox nfa Hudvhavaie

a

Tudmsnaiu 1:20 nsuseliadans

a ol v a v

2. afinngaumiidnaiuasll gaumgivios 50 wag 60 derwaldua Laly 30

60 LAz 120 U7

3. INTUNTOIMBNTZATENTOUUDS 1 LAvANsHIe8 e lsannIsanalunaasu
folu
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34.2 mmmaaquéé’fmawuﬂa@aizﬁ’sEﬁ% DPPH radical scavenging assay
3.4.2.1 MIVAAOUNYBFNUEYYABATY YRS TATA8LMTF U Trolox
1. n3euansazauansg1y Trolox aududusiadeid 0.5 1.0 1.5 2.0 uae
2.5 ppm
2. Dumansazateunnsgiu Trolox wisuilanandudusineg 300 lulasdng way
fiuansagaty DPPH 2700 lulasins waulviiiniu
3. salSifialunan 10 widl WelWAsuRASe)
4. thlvindnsgandunasiinnueniadu 517 wluiuns
5. AMUIUNIAT % scavenging mnqmﬁmamﬁqﬁ
% Scavenging = [(A control = Asample)/A controt X 100]
10 A o = ANNNTALEIVRIRIATUAN
A cample = ANNIIAANTULAIYBIATAIBENY
6. WAMIIRANAULASTIIAlFIA MM % Scavenging  anntuaZ1ensvl
UINTFIUHAAIAHFUNUTTENIIANUTUTUVBIANTUINTFIU Trolox AUANITAANTUUES
3.4.2.2 m’iwmaaquééfma%a@aiwaqmiaﬁm fnlay AnUds gselun wasin

LN
1. Ywnansazaremag1eusuing 300 lulasans wauiuasazals DPPH 2700

lulasdas wanlmaniu
2. dalififiofunan 10 vl WelRAnUAATe)
3. ‘lj’leiJilﬂﬂ"lﬂ’ﬁ@(ﬂﬂauLLﬁﬂﬁﬁ’MﬂJEﬂ’mgu 517 Wlumng
4. AIUIUNIAT % scavenging mﬂqmﬁwmmﬁqﬂu
% Scavenging = [(A ot = Asample)/A control X 100]
610 A o = ANNNTAALAIVBIRIAIUAL
A cample = AMNNIAANTULAIVDIANTHIDE
5. ﬁwrﬂ'ﬂmi@mﬂﬁuLLﬁﬁﬁfﬂl@fmﬁmamm % Scavenging antuaZ19nT

UINTFIUUAAIANHAINUTIENIIANTIINITARR AUAINTAANAULAIYBENTHIBE
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NANISNAADI

< ~ . .
4.1 mswmaauqmaé’ﬂua%aaaiﬂﬂafm DPPH radical scavenging assay

s
4.1.1 NMINAHBUANSAUDYYADHITVIIETUINTFIU Trolox
LW3HUANLTUTUVBIANTALAIBUINTFIU trolox NAUINTY 0.5 1.0 1.5 2.0
waz2.5 Taansusadns umaaeugvsiueuLadase nevinuiiseniu DPPH a1ntuiinis

(% '
o [ a

o 1 A ldl d‘ o
IPAINTINANAULENNIAIINEINAU 517 WlUUAT 91U 3 91 AR89 4.1

= = =i 4:4' )
719191 4.1 N13INANAULTIVNAINNYIIAAU 517 WlWlUAS Wag% scavenging YaNg1Iaeany

U1M997U Trolox

#15R29814 AN (Tadnsusodns) AINITAANAULLES
0.5 0.027
A138%A18UINIFIY 1.0 0.036
Trolox 2.0 0.041
2.5 0.046

(Acontrol = 0.472)

wrAlaunaiiannauduiussEndng An1saanfulasiuaIuLtudure
4158218119351 Trolox NAUTLTURANGAL

0.05 1
> 004
©
& 0.03 - y = 0.0082x + 0.025
<  J
&- R2 = 0.93
® 0.02 -
«
-&
0.01 A
O | | | | | 1
0 0.5 1 15 2 2.5 3

aadudy Hadniusiedng)
JUN 4.1 n5MLanInNuduiussenIeAINTANA UL UANITNTLYRY
8139281819351 Trolox NAMULTLTULANFANTY
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INNINAFBUANTIUNITAUOULATATEVRIANTATANENINTFIU Trolox NALLTNTY
! ! ISP 2 = & (% 14
#1199 NuanTazanea1nIgIU Trolox 161 R = 0.93 Fveglunadinieeusula

g %3 | a/ 1 %3 % 3 d’l
4.2 MINAFBUNNTAIUIYLADETEVRIETANAIINHYABE1e Inluun AnUds ussedun uas
NNLINY

3
a

4.2.1 NM3NASRUMSAIUEYYadaTEYasasaiadnluy dnude ugsedun uay
Anuwa Tngainiigamgiivias

Wansainaniasiegsludivinazane 0.1 M HCl Tu 10% Ethanol mwmaaqua
fueuyadiss Inevhufjisenriuans DPPH mﬂuummimmmsomﬂauLLawmmmaﬂau
517 wilulans $1Uau 3 9 ANadULARsRINTINT 4.2

= = = .::' . Y
19199 4.2 NIRANAULTINAINNYINFU 517 WIlULUAT uag % scavenging YaN&1TanNm

PNNYFIRE1 Anlus ARURY Uesetun uazdnum o @uuiives AauANAeY

#15R20814 naniild (i) ﬁﬁﬂﬁi@ﬂﬂﬁuLLﬁﬂ(Laﬁﬂ + SD) | % scavenging

30 0.169+0.053 64.053

AGIETY 60 0.151+0.017 68.079
120 0.239+0.043 49.364

30 0.425+0.035 9.887

RNUES 60 0.4320.026 8.474
120 0.398+0.049 15.607

30 0.131+0.016 72.245

mgjg%’uﬂ 60 0.172+0.027 63.488
120 0.176+0.048 62.570

30 0.094+0.006 80.08

RN 60 0.097+0.002 79.45
120 0.990+0.002 79.02

(A control :0472)

NANTNN 4.2 WU @SANANENLVN ULTZIUN LAZENWN LANNANNITAVINLAAN

= a % 1 % U v a o v
N13ANAULFIVDIBYYRDHTY DPPH anaslauin d@uaisannanninudsdiminuaunsavinlyian

= a Y Y ~ Y @ 1 [ o
N1IAANGULAIVEIBYYaTaTE DPPH anaslioeiian uwandviivitansainaindnluy ugse
Pun wagnung dauanansalunisiueyyadasyled Hannenisadafe szegnailuns

arin 30 Wil o gauunniivies
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1A 4.2 dhenlaunasiensinauduiusssnieAINITaanauLaeiunaIT

Tdlumsadaiivdireganonumniivies ladauandlugun 4.2

Lor == nloy
-~ == ¢inUas
B’ 08
< L
§ 0.6 [ ==L
=
@ = . ®  —=msunss1u Trolox
g; 04 —1 -
g’ == Control
«
.E 02 r WA

O 1 /I'ﬁ I 1 1 ‘*

0 20 a0 60 80 100 120

szazaN g lun1sane (u1i)
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=1

uzszAun uazinuw? lngainianmail 50 asrlwaLdYs

wansainanigsiognsludivinazats 0.1 M HCL Tu 109% Ethanol unvageugms
Aueyuadase lngvinugiseniuas DPPH 3 nduyinsinAIn1snanaulasiniue1Inay
517 WildAs 149U 3 91 ANARLUARIRNINNTIN 4.3
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A15199 4.3 N1IPANAULEITNIANNEIAAY 517 UILULAT WaT % scavenging YBIANTANN

= s 1 4 v U dgj U a = dl
PMNABAI08719 Knlun KAUSY UeTEUUN LagkNULNT o RIYRAEY 50 aeALgaLLedE NLIAN

WANFINNU
d15620819 | aanfild (i) ﬁwnﬁigﬂnﬁuLLaa(Laﬁa + SD) | % scavenging

30 0.139+0.018 70.480

fnlas 60 0.185+0.034 60.805
120 0.196+0.052 58.474

30 0.397+0.046 15.889

nUAS 60 0.4500.002 4.590
120 0.487+0.048 -3.248

30 0.219+0.018 53.672

ugsg%’uﬂ 60 0.322+0.047 31.850
120 0.834+0.041 -76.642

30 0.170+0.024 63.98

RNLI? 60 0.185+0.016 60.80
120 0.195+0.022 58.68

(A control =0.472)

INASNN 4.3 WU @1SANANENIVN ULTZIUN LAZENWN LANNAINITAVINLAAN

A a % 1 v} L% v a o Yo
N13ANAULEIVDIBUYRDHTY DPPH anadlauin d@uansainanninuaadininuaunsavinlian

nMIgANAuLAIveIeYYadass DPPH anadldiesiian uwansliiuinasadnaindnloy uese

Pun wagnung davanansalunisiueyyadasyled Tannenisadade szesnailuns

afin 30 Wl o @aunndl 50 A LTALTYA

1NAFA 4.3 1AMNIANNIATIINIINANUFURUSTENINIAINITAANEULAITULIAIT

Tdlumsaiaiufiteganaamall 50 asradva lanuandlugun 4.3
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423 nisvadeuqnsRiusyyadaszvasarsaiainlun AnUds uzszdun uas
Finuwa Tneafnfigaumgil 60 ssAiwaLTys

thansatnaniisdegnsluiiviazats 0.1 M HCL Tu 10% Ethanol uvadeugws
dhusyyadase InevhUfAserduans DPPH 9nturhnisTnAinisgandunasiianuenindy
517 wiluians $1uau 3 61 Aedouanafensied 4.4
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A15199 4.4 NIAANAULANTIANNETIAGY 517 WIlULLAT WAL% scavenging VBIATANARN

Y 1 v

- ) o & ) a = = W
NYANIDY NﬂIGUlI NNUST UEIZAUN LWAZNALND Bl QQJWQN 60 DIAWTALLYE NLIRLLFHNHINNY

#19629819 nanfild (undi) ﬁ'mﬁ@,ﬂnﬁuu,m(ta?ia + SD) | % scavenging

30 0.132+0.012 72.245

wnla 60 0.119+0.001 75.000
120 0.163+0.007 65.466

30 0.150+0.011 68.419

NNUES 60 0.140+0.010 70.338
120 0.150+0.016 68.149

30 0.503+0.060 -6.567

ygsgsﬁuﬂ 60 0.541+0.087 -14.689
120 0.658+0.076 -39.477

30 0.074+0.003 84.32

WAL 60 0.079+0.004 83.26
120 0.074+0.004 84.32

(A control 20'472)

NAINT 4.4 WU arsainaninlen YRS wazdnuwg daniuanunsavinlvien

A a % [l (Y éj IS o

NIRANAUKAIYRIBULATATY DPPH anadliun diuasannainuessuniiaiuaiunsasiy

Tirnsgandunasueseuyadase DPPH anadldtesdian wandliiiudtasadnaindnlay

ANUAY wasnuwd dauaiunsalunisiueyyadaselan Nannenisannme szezaily

v I a = ! o ‘;’ 1 o Y1

N13anA 30 U B QNN 60 BIFNTALTYH duansanaugszunliaunsavilviainis

AANAUKAIYBIBYYAdATY DPPH anadls uanadneumgil 60 ssrwaltud Inavinlansnd
gisiueyyadastlungssiunaaaly

- o 1 avw % v o e | i d Y =

1NAN59N 4.4 hAnlauasinsnaNNdIRusTENINAINITAANAULETULIATT

Idlumsaiaiivdeganaumall 60 ssrneadea laawandusui 4.4



33

== inlay

_8 08 == inuda
< =115 55Un
07
g 0.6 = ALY
ﬂ§ 2 ®  =F=m3unsgiu Trolox
g; 04 r =@~ Control
£
c 02 I~
"€ §',—q

0 ] ﬁ(lr 4‘ ] ] SE

0 20 40 60 80 100 120

szaziaN g lun1sana (u1i)

5UN 4.4 pswlanudiusseninainisganausasiunaintdlunisaiaiviiegie
QunQH 60 BIALTALTYE



unii 5
d5duazanusnegnanIsnnaag

nuATeildnsAnwguidueuuedasyvesiivayulng 4 vla Tiud dnlew fnuss
uzsriun wazdnums Tnsadadediviazais 0.0 M HCL Ty 10% Ethanol uazkaves
gamgiluarsreznandildlunisardn loun gamalivios 50 uaz60 ssmwalBea Mnan 30 60
uay 120 Wil vnsvadeugnsiiueyyadasedieds DPPH radical scavenging assay Wa
s wutifiaris 4 oie Sgvdlumsdueyyadasy Wewsuifleugslunisiuouya
Saszvesansanin wuasataandnumislgvsdiueyyadasslduniian sesasnde dnluw
ursEiun wazinuds mud iy denadesiunuiseves (e3 uazaniz, 2556) 7ildAnwins
nagounvissuayyadastlulinoniulditutiousi 15 9da Anuludmin umansanu vhns
afindesrhazansenuea 80% (vAv) wuiieenldifuldiutumand fignsniséueend-
wauviTiuansiuegeiifediy Tnsunfudainiiutudningaeiinauanansalunisiy
oyyadasy Fsarnuansioviansq swldtlifu fuhediatu nisAnwgriiueyyadasy
YOIA1TAAALUIIUIAY fBfvinazale 1N (hexane) Lonsass@ian (ethyl acetate) uaz
1n1uea (methanol) wazfinungnaiinanvesansatmuingids desvhazateiensaoy-
Fanlunyu1d Aae38 DPPH assay, ABTS assay Wav FRAP assay Fewuinignaad
ANNEsatuNIIUeyyadastle (undanl uazany, 2554) MIAnwIUSIIMEIs NG uea
warUszdvsnmnisduansiueuyadase Tulvaswazluevwiswesinlay 5 silafe Anluy
wag intanund Antuudu dnlewnn wasdnlonlve Wisuieuisnisanna 2 35Ae n1sadn
wuuSounuuluadoundu (reflux extraction ) uwazn1sadAwUULBURUULY (maceration
method) AaTgRUTuuasinaiueanieid Folin-Ciocalteu’s phenol reagent way
UszanSamnisiluansiueyyadassaeisnisvendoyya -daszedfied (ABTS  assay)

a o 1

wudnnlunvneuwisaniauuuiouiiusunuarsingiueaggaindu 131.0 Tadniusiedng
GAE uazinlvnduanatnuuuidu fuumarsindilueatesiianie 69.59 fadniudedns
GAE Anlvuwnanaiauuuieusasinlvdlvewisaiauuuduiiguauddlunisiduansiu
oyyadaszgeiian uaztlesiaamuaidy nediansiueyuadaseiniu 0.631 fadluans
GAE waz 0.168 fadluans GAE muasy Tilfednsfivanuazuiedinadeuiinalndituen
wagansiusyadass (FuWuS wasaniy, 2557) MIvAdoUNVEFUoYaBATEYOrnTLT Y
U 6 vila baun Jnne, ﬁﬂ??’;, NNUSIUTI, 8711719, ANl WagRnwIUUIUY @06
asdAganinusaziialnenisuin ¢ methanol uu 3 Ju wdnhlussimewisiisay
Soufl 60 esmwailia Wiansadaitlduuenidu 2 diw fo dwflavanslu uavdauitll
avangludainunazanendudae methanol 1/1ﬂaauqmééf’ma%aSaszﬁuaqmiaﬁ’mWﬂﬁﬂﬁgq
6 viinde3 DPPH  assay  la® wauseg1afinaasufvaisavais 2,2-diphenyl-1-
picrylhydrazyl (DPPH) ®Nan1s@nsInuln ﬁ’]iﬁﬁ@ﬁ]’mﬁﬂé}/’gLLﬁGNi]ﬂ/léﬁ’]ﬂ@iéigj@@ﬁi%jﬂﬂﬁﬁ@
Tnwansarmdufiazanelutiuazarudiliazangluiilie 1Cs, Wity 205.96 niuseiiadans
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wag 101.79 lulasnsumeiiadans MmNaIAU S998911AD @15aNA1NEIUIS AT 1Csy 499.24
lulasnSusieiiadans (@ufiazaneluiin) uay 772.63 lulasndusieiiadans (@ruiiliazanely
1) dmsuinniiug wardandius T 1Cs, 9.34 lulasnSusefiaaans uaz 15.91 lulasnduse
Jadans Mua1Ru d@uansannaInundn 4 snila1 1ICs, 11NN 1,000 lulasnsusedaaans
nsasaEeUnaAitlssdunuinansatndniil hydrolysable tannin d@auansafngunsdl
phenolic compounds wazldaavin TLC fingerprints LiloiUSeuiiisudmsunsanuiasa
solU (Uses LavARanwal, 2549)

SzevlIan 30 UM U QaNYivied

HansfnwlanunsadnlUldidulselen sesenlunsiannisdniutnulundndo
Aueyyadaserne Wnedenislumsaiaiiviilaansaiandgvsiueuyadassgen way
v A [ o & v Ay o Y = & a A = a
faanansadensulsemulniuiumanilly Mawuuannaziuuwie Judunmadennilanye
W gnsnauamdlavamiiald  esnduunaiigaulieasemsuazdaivsslenise
gunmdsensiifinaandfiluasinuoyyadassuazdudinsiineyyadaselasnie

Jorauauu
1. mmhmsmaaougnsiueyyadaszlagds DPPH vesivayulnsusazviingin
NAY9) LaS
2. mmaaquééfma%a%aszmﬂ%’%’%ﬁluﬁ'mﬁm 1914 FRAP, ORAC, TRAP, Lipid
Peroxidation
Wusiu
3. mshnaadeuguEiiuoyuadasylagTs DPPH vesfivayulnsuiindun sty
4. Fmsatinerawaeulldi5auls
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nARg3Rl uazany (2552) qriddnusendindulazaninsziunisdauneidindiuaiu
suaam3aﬁ'maagu1w3ﬁuﬁ’mmwﬁm wieltdmunamsanrioute.
nsaineatl nusUseiRouy (2552) ddnfisninaeynatiu, uneuguning, urszdun.
Juams gy i (2012) ndesilenpaeunisainlnsalay.
dingn mnadnd uar Ay (2555). MsAnwIETeeNgNENI9TININ Anenmnisduasiu
\Heqduniduazdiueyyadassuasasatnainiisiudwlne
WA A1ERauaAME (2555) Msanadniauaindnuas.
35794 nid1nENILAzANE (2550) ANNENNTOIUNITANUREUVSELaTANTINUBATEYDINY
anulnsueviln, Augdngmans uningrdevenisaine.
undand fadd uazany (2554) qrisiueyyadaszueansatinmitnas.
Huien uazame (2556) ﬁﬂmqm‘éﬁma%a%m%aﬂmiaﬁ’mﬁﬂLLwaé”JaLamuaaiwaam
NAaeIazlUINENULT
wans $naserssa (2551). Enfiuthudiueyyadasy shvthdidestunsfinnszuaiunis
oondinduivhliAneyyadass
1hrlu e (2556) AnviansiueyyadaszuazsinaansiiueadniammuasiaUfuld
5 %19 mﬂﬂﬂﬂ;muﬁmfﬁmﬂuwmﬁuﬁ%’wi’ﬂstzjigiai, ANV
sy sal.
U995 19459 uazamy (2549) qm‘éﬁma%a%aimmﬁmﬁuﬁm. Uy Lndumans
Uoudin pusndrranns unninnendeuiing
YU Tudaed (2556) euyadass ansiueuyadasy wasmslaTzigvdinueyyadasy
U3y dunisen (2551) qw‘éé’maan%m%u warUSunaEsUsEneuueasINBIEIUENR
INAUTIMOULALITUATIVIAY, @1VVNAT ANLINYIAIERNT UNTINBIFBYTNN.
i A3msznadnanazan (2556) Anssuduouyadaszvosmonliifuld 15 via ludmin
UMEATANY.
wefiuia Tau $0An1a 2AAS way osan Bundiios (2556). risiusyyadaszvesansain
Mndniuthusaedniluilduiinn 8 «in
fiwaes lnugvizana (2547). msAndoniwdmsuldiduasiueyyadassainsssuyifcm
Tvsiilonaunuansdunsiz
Fuds AvdRalesunazany (2550) qrisiusyyadaszvesmsainaniUdenviuudnuz ey
mmuazmsmmﬂ%?m, AAIVIAINTIUAT UM IMETEYINN.
fuius afeandeuuazanz (2557) Usinaasinailueauazussavsainnisiduansinu
auyadasyluasanadnlu.
93U WIATIA 255041 LONVBY BTYY AIAN UTuaiansuszneuTlusAnuazgvsiueyyadasy
Tunainues
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992930 nFunwied (2555) VsnaansIndflueawazqiiuoyyadaszvonddeniaziude
Yoanalillng, Inerdnus awninemansaundon uwinedeaauns.

Seyuun LUANGY (2545). LeAmRvetansiusyyadastlagisianisuzasnisrlendvadum
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AARNUIN N

N15ATUIN
miﬁﬁmmmim%mmi

1.1 NSAUIUNSIASENaTS DPPH 80 lulasluans

avany DPPH @ Methanol 100 ml Tngdetamiin DPPH

Mans g = CV
Mw 1000
¢ = dminues DPPH figsmsisen (n$)
Mw = 13aluianaves DPPH (394.32)
C = amududuves DPPH (80x10° Tuan$)
Vo = Usansfideans (100 fiadans)
WNLANAINGAS 5 =
Mw RO
¢ = (80x10°M)x 100 ml
394.32 1000
g= 00031

AINU A99T9 DPPH n5u USuUSunasmeten usalitausuins 100 1aaans azlaasazane
-6
DPPH 80x10  lua1s

1.2 MIAMINNITHTENETALANLNINTFIY Trolox NIANULTUTUAII AL
ava® Trolox Muteyniuea AUNTY 70% TAlAAINMNTY 2.5 Hadluaisiaiie
alilaanudududu 0.5, 1.0, 1.5 wag2.0 Tadluais MeLenIueanIULIuTY 70%

NGNS g = Qv

Mw 1000
g = Yuinues DPPH figosnswien (n$)
Mw = 3naluianaves DPPH (250.29 g/mol )

C AL ues DPPH (2.5x10° Tyuans)
Vo = USuimsiaednis (100 daaans)
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WNUANRINGAS g = Qv
Mw 1000
¢ = (25x10° M) x 100 ml
250.29 1000
¢ = 00626

w3enluteniuea 70% Usuns 250 ml
Q?ﬂqmi C1V1 = C2V2 , ,
= % 1% a 2% =1 =
We G = ANUNTUSHAUARS e
C, = ANULNTUINLNADINTHSEY
V, = USHnmsineenisAtuae
V, = USunsifneenisimsey

WUANINENS C V= GV,
100 x V; = 70 x 250 ml
agla v, = 175 ml

Wounshilaanududu 0.5, 1.0, 1.5 waz 2.0 dadluars 3nanududy 2.5 fadlu
ans
Fianududu 2.5 Tuans Usunes 25 ml
WILANAINGAS =" A
(2.5x10° Mx (V,) = (2.0x10° M) x (25 m)
agla Vv, =20 ml

Fenududu 1.5 Twars Usues 25 ml
WUANAINGAS CV, = GV,
(2.5%10° M) x (V) = (1.5x10° M) x (25 ml)
azld Vv, = 15 ml
Fieududu 1.0 Tuars Usunes 25 ml
WALANAINGAS C V= GV,
(2.5x10° M) x (V) = (1.0x10° M) x (25 ml)
azld Vv, = 10 ml
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Fiaududu 0.5 Tuars Usunes 25 ml
WILANAINGAS C\Vy = GV,
(2.5%10° M) x (V) = (0.5x10" M) x (25 ml)
agld vV, =5ml

ANTATUIUNT % scavenging
ANFAT % scavenging = [Acontrot = Asample 1 X 100

Acontrol
W8 Aconrol = AMNNIAANAUKASVRINIAIUAY
Asarmple = AINIAANAULAIYDIATAIBEN

M13199 A- 1 NMIAANTURANNANENIARY 517 WlULIAT Uas% scavenging YadaNTavaNy
U1M937U Trolox

§135020819 Aty (Hadndusiadng) ANIANAULLES
0.5 0.027
AIALANNINTIY 1.0 0.036
Trolox 2.0 0.041
2.5 0.046

(Acontrol =0.472)

AUIUMN % scavenging LAgINAINIIAANGULAINAIINEIAAY 517 WIWUAT
UIAIUIUAIALNTT

INFAT % scavenging = [Acgnirol = Asample 1 X 100

Acontrol

% scavenging = [0.472 — 0.027] x 100
0.472
% scavenging = 94.27 %
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Abstract

An ordered semihypergroup is a tripple (H, o, <) such that (H, o) is a semihy-
pergroup and < is an order relation on H, where, for all x,y,a € H, if x < y, then
aox < aoy. If there exist 0 € H (called a zero scalar) such that z o0 = 0 o 2z = {0},
then (H, o, <) is called an ordered semihypergroup with zero scalar. A subsemihyper-
group A is called (m, n)-hyperidal of ordered semihypergroup H, if A" o Ho A™ C A
andforallz € A,y € H, y < x impliesy € A. Inthe cases m =n =1, Ais called a
bi-hyperideal of ordered semihypergroup H.

In this research, | study (0, 2)-bi hyperideal, (1, 2)-bi hyperideal and 10-minimal
(0, 2)-bi-hyperideal in ordered semihypergroups. The result obtained extend the re-

sults on semihypergroups.
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CHAPTER |
INTRODUCTION

There are four sections in this chapter. In the first section, | shall give, briefly,
the history of hyperstructure theory and some research in 0-minimal bi-ideal in semi-
groups. In the second section, the main purpose of this research will be addressed.
In the third section, | shall give scope of the research. In the last section, | shall give

expected benefits.

1.1 Motivation

The hyperstructure theory was first known in 1934 by F. Marty. He gave the
definition of a hypergroup as a generalization of a group. Many researchers from many
places have developed this area. We see that there are many significant results regard-
ing semihypergroups, hypergroups, semihyperrings, hyperrings, semihyperfields, hyper-
fields, hypermodules and so on. The International Algebraic Hyperstructures and Its
Applications Conference has been organized constantly from 1978, 1983 in Taormina,
ltaly; 1985 in Udine, Italy; 1990 in Xanthi, Greece; 1993 in lasi, Romania; 1996 in Prague,
Czech Republic; 1999 in Taormina, Italy; 2003 in Samotraki, Greece and, 2005 in Mazan-
daran, Iran; 2008 in Brno, Czech Replublic; 2011 in cheti-Pescara, Italy and, recently,
2014 in Xanthi, Greece.

The notion of (m, n)-ideal in semigroups was introduced by S. Lajos in 1961 as
a generalized ideals in semigroups. In 1980, Dragica N. Krgovic described (0, 2)-ideal,
(1,2)-ideal, 0-minimal bi-ideal and 0-minimal (0, 2)-ideal in semigroups. In 2013, 0-
minimal (0, 2)-ideal in semigroup is extended to ordered semigroup by Wichayaporn
Jantanan and Thawhat Changphas. Then S. Hobanthad extend 0-minimal (0, 2)-bi-ideal
in semigroups to semihypergroups in 2015.

In this research, we use the concept of (m,n)-hyperideal in ordered semihy-
pergroups and extend the results of O-minimal bi-hyperideal and 0-minimal (0, 2)-
hyperideal in semihypergroups to ordered semihypergroups. The notions of bi-hyperideal,
(0, 2)-hyperideal in ordered semihypergroups will be introduced in Chapter II.



1.2 Objective of the Research

The main purpose of this research is to extend the results of 0-minimal (0, 2)-
bi-hyperideal in semihypergroups to ordered semihypergroups.
1.3 Scope of the Research

| extend binaryoperation to hyperoperation and set to ordered set. The scope
of this research is the properties of 0-minimal (0, 2)-bi-hyperideal in ordered semihy-
pergroups.

1.4 Expected Advantage

The result of research can be used in hyperstructure theory.



CHAPTER Il
PRELIMINARIES AND LITERATURE REVIEWS

There are two sections in this chapter. In the first section, | shall give, briefly,
the notions of basic algebraic hyperstructure and definition of (m,n)-hyperideal in
ordered semihypergroups. In the other section, | shall give literature review of this

research.

2.1 Preliminaries

A hyperoperation on a nonempty set H is a mapping from H x H into P*(H).
A hypergroupoid is a system (H, o) consisting of a nonempty set H and a hyperoper-
ation o on H.
Let (H, o) be a hypergroupoid. For nonempty subsets A and B of H and = € H,
let Aox = Ao{z}, z0A={zx}oAand

AoB = U aob.

a€AbeEB

A semihypergroup is a hypergroupoid (H, o) such that (zx oy) oz =z o (y o 2) for
all z,y,z € H.

Example 2.1 Let H be a nonempty set. Define a hyperoperation o on H by
roy=H forallx,y € H.

Then (H, o) is a semihypergroup.

Example 2.2 Let H = {0, 1, a, b}. Define a hyperoperation o on H by

ol 0 1 a b

0 {oy {or {0} {0}
Lrfor {1y {a} {8}
a| {0} {a} {0} {0,a}
{oy {6} {0,ay H




Then (H, o) is a semihypergroup.

Definition 2.3 An element 0 of H is called a zero scalar of (H, o) if xo0 = 0oz = {0}.

Definition 2.4 A nonempty subset A of a semihypergroup H is called a subsemihy-
pergroup of Hif Ac A C Aandif Ho A C A(Ao H C A), then Ais called a left
hyperideal (right hyperideal) of H. Moreover, if A is a left and right hyperideal of H,
then it is called a hyperideal of H.

Definition 2.5 Let (H,0) be a semihypergroup and m,n be non-negative integers.

A subsemihypergroup A is called a (m, n)-hyperideal of H if A" o Ho A" C A

In the above definition, If m = n = 1, then a subsemihypergroup A of semihy-
pergroup H is called a bi-hyperideal of H. If m = 0 and n = 2, then a subsemihyper-
group A of semihypergroup H is called (0, 2)-hyperideal of H.

Definition 2.6 (D.Heidari and B.Davvaz, 2011) An algebraic hyperstructure (H,o, <) is
called an ordered semihypergroup, if (H,o) is a semihypergroup and < is an order

relation on H such that the monotone condition holds as follows :
r<y=aox<aoyforalzx,y,ac H
Where, if A and B are nonempty subsets of H, then we say that A < B if for every

a € A there exist b € B such that a < b.

Definition 2.7 (D.Heidari and B.Davvaz, 2011) A non-empty subset A of an ordered
semihypergroup (H, o, <) is called a left (right) hyperideal of H if the following condi-
tions hold :

1. HoACA(AoH C A);
2. fa€e Aand b < a,thenb e Aforeverybe H

A'is called a hyperidel of H if it is a left and right hyperideal. If (H, o, <) is an
ordered semihypergroup and A C H, then (A] is the subset of H defined as follows :



(A]={te H:t<aforsomea € A}

Example 2.8 (D.Heidari and B.Davvaz, 2011) If A is a non-empty subset of H containing
Q, then (A] is a hyperideal of ordered semihypergroup (H, o, <) where z oy = Q for

every x,y in H.
Proposition 2.9 (D.Heidari and B.Dawvaz, 2011) Let (H, o, <) be an ordered semihy-
pergroup then the following holds :

1. AC (A]forevery AC H.

2. If A C B, then (4] C (B] forevery A, B C H.

3. (A]o(B] C (Ao B]forevery A,B C H.

4. ((A]] = (A] forevery AC H.

5. If A and B are hyperideals of H, then (A o B] and A U B are hyperideals of H.

(o))

. Foreverya € H, (H oao H]is a hyperideal of H.
7. fA B,C C Hsuchthat AC B,thenCoAC (CoBand AoC C BoC(C.

Definition 2.10 Let (H, o, <) be an ordered semihypergroup and let m,n be non-
negative integer. A subsemihypergroup A of H is called a (m,n)-hyperideal of H if
the following hold :

1. Ao H o A™ C A;
2. forr e Aandy € H,y < x implies y € A.
From Definition 2.10, if m = n = 1, then A is called a bi-hyperideal of H. If m =0

and n = 2, then A is called a (0, 2)-hyperideal of H.

Definition 2.11 A subsemihypergroup A of an ordered semihypergroup (H,o, <) is
called (0, 2)-bi-hyperideal of H if A is both a bi-hyperideal and (0, 2)-hyperideal of H.



2.2 Literature reviews

D. N. Krgovi¢. (1980) has introduced the concept of a degenerate bi-ideal of a semi-
group S. If B is a 0-minimal bi-ideal of .S, then either B is a degenerate bi-ideal or
bSb = B for every bin B\ {0}. He shows that if S # S°, then a nonempty subset B
of S is a minimal bi-ideal of S'if and only if B is a minimal right ideal of some minimal
left ideal S. Moreover, he gives a characterization of a completely 0-simple semigroup

by a non-degenerate 0-minimal bi-ideal.

D. N. Krgovit. (1982) has introduced the notion of (0, 2)-bi-ideals and 0-(0, 2)-
bisimple semigroups, he describes 0-minimal (0, 2)-bi-ideals and prove that a semigroup

S = S%is 0-(0, 2)-bisimple if and only if S is left 0-simple.

Whichayaporn Jantanan and Thawhat Changphas. (2013) have introduced (0, 2)-
ideals, (1, 2)-ideals and 0-minimal (0, 2)-ideals in ordered semigroups. The results ob-

tained extend the results on semigroups without order.

Samkhan Hobanthad and Wichayaporn Jantanan. (2015) have introduce bi-hyperideal

in semihypergroups. The results extend the result on semigroups as the following ;

Lemma 2.12 Let H be a semihypergroup with zero and A be a 0-minimal bi-hyperideal
of H. Then eitherao H o a = A for every a in A\ {0} or A is degenerate.

Proof. Leta € A\ {0}. Thenao Hoa C Ao Ho AC A and

(aocHoa)oHo(aoHoa)=ao(HoaoHoaoH)oa

CaoHoa

so ao Hoais a bi-hyperideal of H contained in A. Since A is a O-minimal bi-hyperideal
of HsoaoHoa={0}oraoHoa=A. Letao Hoa={0}. Ifaoa= {0}, we
have A is a degenerate. If aoa = {a} so (aoa)oa = {a} oa =aoa = {a}. This
is impossible because a € aoaoa Cao Hoa. Ifaoca={0,a} then (aca)oa=

{0,a}oa=00aUaoa={0,a}. Thisisimpossible, sincea € aocaoa Cao Hoa.



Sincex € aoa C A, so {0,z} C A. If there exist x € a o a such that x ¢ {0, a}, then
{0,z} o Ho{0,2} =00 Ho0UOoHoxUxoHoOUzxoHox
=10} € {0, 2}
Therefore {0, x} is a bi-hyperideal of H. This is impossible because A is 0-minimal

bi-hyperideal of H. We have aoa = {0} and A = {0,a} with ao H' 0o a = {0} so
that A is a degenerate bi-hyperideal.

It easy to see that the following statements holds:

Lemma 2.13 A subset A of a semihypergroup H with zero is a non-degenerate 0-

minimal bi-hyperideal of H if and only if A =a o H oa for every ain A\ {0}

Theorem 2.14 Let H be a semihypergroup with zero and A be a 0-minimal bi-hyperideal
of H. Then either A2 = {0} orzo Aoz = Aforeveryz € A

Proof. Assume A% # {0}. Let z € A\ {0}. By Lemma 2.12, 70 H oz = A. It easy to

see that

(xoAozx)oHo(xoAox)=x0Ao(roHox)oAox
=z0AocAcAox

CrxoAoux.

Therefore zo Aoz is a bi-hyperideal contained in A, it follows that either zo Aox = {0}
orzoAox = A Assume that x o Aoz = {0}, Thus {0} = z0Aoz =

2. According to Lemma 2.12, we have z? = {0}.

ro(roHozx)ox =20 Houx
Then A2 = (zoHox)o(xoHox)=x0Hox?0 Hox={0}. Thisis imposible.

Therefore x o Aoz = A.

Lemma 2.15 Let H be a semihypergroup with zero and A be a 0-minimal right hy-
perideal of some 0-minimal left hyperideal of H. Then A is a 0-minimal bi-hyperideal
of H.

Proof. Case 1. L is a degenerate 0-minimal left hyperideal of H. Then L = {0, 1}
and H ol = {0}. Since A is O-minimal right hyperideal of L so A = L. Then



AoHoA =AocHoL C Ao L C A. Therefore A is a degenerate 0-minimal
bi-hyperideal of H. Case 2. L is a non-degenerate 0-minimal left hyperideal of H. If A
is a degenerate 0-minimal right hyperideal of L. Then A = {0, a} withao L = {0} and
AoHoAC AoHoL C AoL C A. Hence A is a degenerate 0-minimal bi-hyperideal
of L. If Ais a non-degenerate 0-minimal right hyperideal of L. Hence H o a = L and
aoL = Aforeveryain A\ {0}. Thusao Hoa=aoL = Aforeveryain A\ {0}.

By Lemma 2.13, we have A is a non-degenerate 0-minimal bi-hyperideal of H.

Lemma 2.16 Let H be a semihypergroup with zero and A be a non-degenerate 0-

minimal bi-hyperideal of H and a € A\ {0}. Then
() A=aoHoa
(i) If L is a left hyperideal of H contained in H oa then L? = {0} or L= Hoa
(iii) If R is a right hyperideal of H o a contained in A then R? = {0} or R = A

Proof. (i) By Lemma 2.13, A =a o H o a.

(Let LC Hoaand HoL C L. Since (aoL)oHo(aoL) C (aoL)oHoL C
aoLoL CaolLsoaolL isa bi-hyperideal contained in A. It follows that ao L = {0}
oraoL = A IfaoL = {0} then L2 C (Hoa)o L = Ho(ao L) = {0}. fao L = A.
SinceboL C HoL C L implies A C L. Thus Hoa C Ho L C L. Therefore
L =Hoa.

(iif)Let RC Aand RoHoa C R. Since (RoHoa)oHo(RoHoa) C RoHoa
so Ro H oais a bi-hyperideal of H contained in A. It follows that Ro H o a = {0}
orRoHoa=A IfRoHoa= {0} then 2 C RoRC RoHoa= {0} If
RoHoa=Athen Ro HoaC R implies A C R. Therefore A = R.

Lemma 2.17 Let H be a semihypergroup with zero and A be a 0-minimal bi-hyperideal
of H such that zo Aox = Aforevery z € A\ {0}. Then A is a O-minimal right hy-
perideal of H o z.

Proof. Since Ao Hox C Ao Ho A C A. Then A is a right hyperideal of H o z. If
R C A and Ris a right hyperideal of H o z. By Lemma 2.16 (iii)) we have R? = {0}
orR=A Ifxe R\{0}then A=x0Aox C RoHox C R. Therefore Ais a



0-minimal right hyperideal of H o x.
The following theory follows from Lemma 2.15 and Lemma 2.17:

Theorem 2.18 Let H be a semihypergroup without zero and A be a nonempty sub-
set of H. Then A is a minimal bi-hyperideal of H if and only if A is a minimal right
hyperideal of some minimal left hyperideal of H.

Samkhan Hobanthad. (2015) have introduce (0, 2)-bi-hyperideal in semihyper-

groups. The results obtained extending the result on semigroup as the follow :

If A is a nonempty subsemihypergroup of semihypergroup H, it easy to see that
AU H o Ais a left hyperideal of H and AU Ao H o A is a bi-hyperideal of H. Since
(AUAoH)oH=AoHUAoH?C AoH C AUAoH,then AU Ao H is aright
hyperideal of H. Moreover,

Ho(AUHoA?)> =Ho(AUH o A?) o (AU H o A?)
=HoA?UH?0A3UHoAoHoA>UH?0 A%0 H o A2
CHoA*UHoA2UHoA*UHo A®
= Ho A?

C AUH o A%

we have AU H o A% is a (0, 2)-hyperideal of H.

Lemma 2.19 If A is a subsemihypergroup of semihypergroup H, then A is (0,2)-
hyperideal of H if and onlyif A is a left hyperideal of some left hyperideal of H.

Proof. Assume A is (0, 2)-hyperideal of H. Consider

Ho(AUHoA)=HoAUH?0A
CHoAUHoA
=HoA
CAUHOoA.
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Hence AU H o A is a left hyperideal of H. Consider

(AUHoA)o A= A*UH o A
CAUA
= A.

Thus A is a left hyperideal of AU H o A. Conversly, if A is a left hyperideal of some
left hyperideal of H. Let L be a left hyperideal of H and A be a left hyperideal of L,
then Ho A2C HoLo AC Lo A C A. Therefore A is (0, 2)-hyperideal of H.

Theorem 2.20 Let A be a subsemihypergroup of a semihypergroup H. The follow-
ing statments are equivalent.
i) Aisa (1,2)-hyperideal of H.
i) Ais a left hyperideal of some bi-hyperideal of H.
i) A'is a bi-hyperideal of some left hyperideal of H.
iv) Ais a (0, 2)-hyperideal of some right hyperideal of H.
v) A is a right hyperideal of some (0, 2)-hyperideal of H.

proof. (i = ii) Assume that A is a (1, 2)-hyperideal of H. Consider

(AUAoHoA)oHo(AUC)=AoHoAUAoAoH o AU
AoHoAoAUAoHoAoHoAoHoA
CAoHoAUAoHoAUAoHOo A
—AoHoA
CAUAoHo A.

Hence AU Ao H o A'is a bi-hyperideal of H. Consider

(AUAoHoA)oA=A>UAo Ho A
CAUA
= A.
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Thus A is a left hyperideal of AU Ao H o A.
(i = iii) Let A be a left hyperideal of some bi-hyperideal B of H. Consider

Ao(AUHoA)oA=ASUAoHo A
CAUBoHoBoA
CAUBoA
CAUA
— A

Hence A is a bi-hyperideal of AU H o A. Since AU H o A is a left hyperideal of H,
then A is a bi-hyperideal of left hyperideal AU H o A of H.
(i = iv) Assume that A be a bi-hyperideal of some left hyperideal L of H.

Consider

(AUAoH)oA*=A*U Ao HoA?
CAUAoHoLoA
CAUAoLoA
CAoA
= A.

Since AU A o H is a right hyperideal of H. Thus A is a (0, 2)-hayperideal of right
hyperideal AU Ao H of H.
(iv = v) Suppose that A is a (0, 2)-hyperideal of some right hyperideal R of H.

Consider

Ao(AUH o0 A%) = A2U Ao H o A2
CAURo Ho A
C AURo A?
CAUA
= A

Since AU H o A% is a (0, 2)-hyperideal of H, we have A is a right hyperideal of (0, 2)-
hyperideal AU H o A? of H.
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(v = 1) Assume that A is a right hyperideal of (0, 2)-hyperideal R of H. Then
AoHoA?CAoHoR*C AoRo AC A. Hence Ais a (1,2)-hyperideal of H.

Lemma 2.21 A subsemihypergroup A of a semihypergroup H if and only if there exist a
(0,2)-hyperideal L of H and a right hyperideal R of H such that RoL?> C A C RN L.

Proof. Let A be a (1,2)-hyperideal of H, L = AUHoA? and R = AUAo H. Consider

RoL?>=(AUAoH)o(AUH o A?)?
=(AUAoH)o(AUHo A*) o (AU H o A%
=(A’UAocHoA*UAoHoAUAoH?0 A*) o (AU H o A?)
= (A’UAoHoA)o(AUH o A?)
=A'UA*ocHoA?UAoHoA*UAoHo Ao Ho A?
CAUAoHo A?

= A.

Hence Ro L? C A C RN L. Conversely, let R be a right hyperideal of H and let L
be a (0, 2)-hyperideal of H such that Ro L? C A C RN L. Then

AocHoAC(RNL)oHo(RNL)o(RNL)CRoHoL?C RoL?>C A,

Thus A is a (1, 2)-hyperideal of H.

Let H be a semihypergroup with zero scalar and L is a left hyperideal of H.
Since HoL? C HolL, then Lisa (0,2)-hyperideal of H. Therefore every left hyperideal
of H is a (0,2)-hyperideal of H.

A left hyperideal, right hyperideal, hyperideal, (0, 2)-hyperideal, (0, 2)-bi-hyperideal
A of a semihypergroup H with zero scalar will be said to be 0-minimal if A # {0} and
{0} is the only left hyperideal, right hyperideal, hyperideal, (0, 2)-hyperideal, (0, 2)-bi-
hyperideal A, respectively of H properly contained in A.

Lemma 2.22 Let L be a 0-minimal left hyperideal of semihypergroup H with zero
scalar and A a subsemihypergroup of L. Then Ais a (0, 2)-hyperideal of H if and only
if A2={0}or A= 1L
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Proof. Let L be a 0-minimal left hyperideal of semihypergroup H with zero scalar and A
a subsemihypergroup of H contained in L. It easy to see that H o A% is a left hyperideal
of H. Thus Ho A2C AC L,wehave Ho A>={0}or Ho A>=L. IfHo A? = L,
then A = L. If Ho A% = {0}, then H o A2 C A2, we have A? is a left hyperideal of
H contained in L. Hence A? = {0} or A> = L. If A> = L, then A = L. Therefore
A% = {0} or A = L. Conversely, if A> = {0}, then Ho A? = Ho {0} = {0} C A. I
A=Lthen HoA>=HolI?CHoLCL=A.

Lemma 2.23 Let L be a 0-minimal (0, 2)-hyperideal of a semihypergroup H with zero
scalar. Then L? = {0} or L is a 0-minimal left hyperideal of H.

Proof. Since Ho L?> C L,so Ho (L?)? = HoL?o L? C Lo L?* C L? Hence L?
is a (0,2)-hyperideal of H, contained in L. Then L? = {0} or L? = L. If > = L,
implies Ho L = H o L?> C L. Thus L is a left hyperideal of H. Let B C L and B
is a left hyperideal of H such that B # {0}, so H o B> C HoB C B. Thus B is
a (0,2)-hyperideal of H. Since L is a 0-minimal (0, 2)-hyperideal of H, then B = L.
Therefore L is a 0-minimal left hyperideal of H.

Corollary 2.24 Let H be a semihypergroup without zero scalar. Then L is a mini-

mal (0, 2)-hyperideal of H if and only if L is a minimal left hyperideal of H.

Lemma 2.25 Let H be a semihypergroup without zero scalar and let A be a nonempty
subset of H. Then A is a minimal (2, 1)-hyperideal of H if and only if A is a minimal
bi-hyperideal of H.

Proof. Since (A20 Ho A)?0 Ho (A20 Ho A) C A20 Ho A, then A20 Ho Aisa
(2, 1)-hyperideal of H. Since A is a minimal (2, 1)-hyperideal of H, so A20 Ho A = A.
Consider Ao Ho A= A0 HoAoHoA C A20 Ho A C A, then A is a bi-
hyperideal of H. Let B be a noempty subset of A and B be a bi-hyperideal of H.
Since B0 Ho B C B? C B, then Bis a (2,1)-hyperideal of H. Since A is a minimal
(2, 1)-hyperideal of H, so B = A. Therefore A is a minimal bi-hyperideal of H. Con-
versely, let A be a minimal bi-hyperideal of H. Clearly that A0 HoA C AoHoA C A,
so Ais a (2,1)-hyperideal of H. Let B C A and B>o Ho B C B. Consider
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(BoHoB)oHo(B*oHoB)C B*o Ho B, then B0 H o B is a bi-hyperideal
of H We have BPo HoB = A. Since BPo Ho B C B,so A C B. Thus A = B.
Therefore A is a minimal (2, 1)-hyperideal of H.

Definition 2.26 A subsemihypergroup A of a semihypergroup H with zero scalar is
called a (0, 2)-bi-hyperideal of H if A is a bi-hyperideal of H and also a (0, 2)-hyperideal
of H. A (0,2)-bi-hyperideal of H is called 0-minimal if A # {0} and {0} is the only
(0, 2)-bi-hyperideal of H properly contained in A.

A semihypergroup H with zero scalar is called a (0, 2)-bisimple if H? # {0} and
it is the only proper (0, 2)-bi-hyperideal of H.

Lemma 2.27 Let A be a subsemihypergroup of a semihypergroup H without zero
scalar. Then A is a (0, 2)-bi-hyperideal of H if and only if A is a hyperideal of some
left hyperideal of H.

Proof. Let A be a (0, 2)-bi-hyperideal of H,i.e., Ao Ho A C Aand Ho A% C A. Since
AU H o A's a left hyperideal of H. Consider

Ao(AUHoA)=A*>UAoHo A
CAUA=A

(AUHoA)o A= A*UH o A?
CAUA=A.

Therefore A is a hyperideal of left hyperideal A U H o A of H. Conversely, let A be
a hyperideal of some left hyperideal L of H. By Lemma 4.8, A is a (0, 2)-hyperideal
of H . Since AcHo AC AoHoL C Ao L C A. Thus A is a bi-hyperideal of H.
Therefore A is a (0, 2)-bi-hyperideal of H.

Theorem 2.28 Let A be a 0-minimal (0, 2)-bi-hyperideal of a semihypergroup H. Then
exactly one of the following cases occures:

) A={0,a},a0 H' oa = {0}

i) A=1{0,a},a* ={0},a0Hoa=A
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i)y Vae A\{0},Hoa*=A

Proof. Leta € A\ {0}. Since (Hoa)o Ho (Hoa?) C Hoa? so Hoad?isa
bi-hyperideal of H. Morover, H o a* is a (0, 2)-hyperideal because H o (H o a?)* =
HoHoa*oHoa®> C Hoa? Since Hoa®? C Ho A? C A, we have Hoa?is a (0, 2)-bi-
hyperideal contained in A. Therefore H o a® = {0} or Hoa? = A. Let H 0o a® = {0}.
We have either aoa = {0} oraoa = {a} oraoa = {0,a} or there exist z € a? such
that z ¢ {0,a}. If aoa = {a}, This is imposible because a € aoaoca C Hoa* = {0}.
faoa={0,a},s0 (aca)oa={0,a}oa=00caUaoca={0}U{0,a} ={0,a}.
This is contradiction because a € aoaoa C H oa® = {0}. If there exist x € a? such
that x ¢ {0,a}, sox € A. Then {0,2} C {0,z,a} C A. Since Hox C Hoa® = {0},
so Hoxz ={0}. Thus H o 2? = (H o x) o x = {0}. Consider

Ho ({0,2})* = H o {0,2} 0 {0, 2}
—Ho0OPUHoOoxUHozo0UH oz?
= {0}
c{0,z},

so {0,z} is a (0, 2)-hyperideal of H. Since

{0,z} o Ho{0,2} =00 Ho0UOoHozUzoHoO0UzoHox

=xoHox
=z 0 {0} = {0} € {0,z},

s0 {0, 2} is a bi-hyperideal. Therefore {0, x} is a (0, 2)-bi-hyperideal of H contained in
A. This is contradiction because {0, x} # A and A is a 0-minimal (0, 2)-bi-hyperideal
of H. Thus a®> = {0} and A = {0,a}. Since (ao Hoa)o Ho(aoHoa) Cao Hoa,
soao Hoais abi-hyperideal of H,ao Hoa C Ao Ho AC A and

Ho(aoHoa)2:HoaoHoaoaoHoa
= HoaoHoa’?oHoa
={0} CaoHoa.

Then ao H oa'is a (0, 2)-bi-hyperideal of H. Thus ao Hoa = {0} orao Hoa = A.
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Corollary 2.29 Let A be a 0-minimal (0, 2)-bi-hyperideal of H such that A% # {0}.
Then A= H oa®forevery a € A\ {0}.

Corollary 2.30 A semihypergroup H with zero scalar is 0-(0, 2)-bisimple if and only
if Hoa®= H foreverya € H\ {0}.

Proof. Let H be a 0-(0,2)-bisimple, then H? # {0} and H is a 0-minimal (0,2)-
bi-hyperideal. According to Corollary 2.29, H o a®> = H for every a € H \ {0}.
Conversely, let A be non-null (0,2)-bi-hyperideal of H and a € A\ {0}. Then
H=Hoa*>C Ho A2 C A. Thus H = A. Therefore, H is 0-(0, 2)-bisimple.

Theorem 2.31 A semihypergroup H with zero scalar is 0-(0, 2)-bisimple if and only
if H is left O-simple.

Proof. Since H be a 0-(0, 2)-bisimple. Hence H? = {0} and H is only proper (0, 2)-bi-
hyperideal of H. Let A C H suchthat Ho A C A,we have Ho A2 C Ao A C Aand
AoHoAC Ao AC A Thus A = H. Therefore H is a left O-simple. Conversely, if
H is a left O-simple and H o (H oa) € Hoa suchthata € H\ {0}, so Hoa's a left
hyperideal contained in H. Thus Hoa = H. Hence Hoa? = (Hoa)oa = Hoa = H.
Since Corollary 2.30, H is a 0-(0, 2)-bisimple.

Theorem 2.32 Let A be a O-minimal (0, 2)-bi-hyperideal of H. Then either A2 = {0}
or A is left 0-simple.

Proof. Let A? # {0}, according to Corollary 2.29, H o a*> = A for every a € A\ {0}.
Leta € A\ {0}. Since (Aoa®?)oHo(Aoa?) C AoHoAoa®> C Aoa? then Aoad?
is a bi-hyperideal. Since
Ho(Aoa®*)?=HoAoa’0Aoca®
C Hoa?o0 Aod?
=AoAod®
C Aod?,

hence A o a? is a (0,2)-hyperideal. Therefore A o a? is a (0, 2)-bi-hyperideal of H.
Then Aoa? = {0} or Aoa? = A. If a®> = {0}, it is imposible because H o a* = A.
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Thus a? # {0} for every a € A. Therefore there exist x € a? \ {0}. Since = € a® C A,
we have 2?2 # {0}. Consider 22 C a? o a® = a*, then a* = a?> 0 a® C Ao a?® Thus
Aoa? # {0}. Therefore Aoa? = A. According to Corollary 2.30 and Theorem 2.31,
A'is left 0-simple.



CHAPTER IlI

RESEARCH METHODOLOGY

In this research, used the concept of direct proof, indirect proof and existence

proof as the following:

1. Direct proof

A proof is a sequence of statements. Usually the theorem we are trying to
prove is the form Py A...A P, = Q. The P; are the hypotheses of the theorem.
We can assume that the hypotheses are true, because if one of the P is false,
then the implication is true. In addition to any stated hypotheses, it is always
valid in a proof to write down a theorem that has already been established, or
an unstated hypothesis. If we know Vz, P(x), then we can write down P(x)
whenever x is a particular value. Similarly, if P(x) has appeared in a proof, it
is valid to continue with 3z, P(z). Frequently, choosing a useful special case of

a general proposition is the key step in an argument.
2. Indirect proof
There are two methods of indirect proof: proof of the contrapositive and proof

by contradiction.

2.1 Proof of the contrapositive
The contrapositive of the statement P = Q is ~ ) =~ P.
2.2 Proof by contradiction

we assume ~ P and derive a statement that is known to be false. Since

mathematics is consistent, this means P must be true.

3. Existence proof

In such existence proofs, try to be as specific as possible. The most satisfying
and useful existence proofs often give a concrete example, or describe explicitly

how to produce the object x.



CHAPTER IV
MAIN RESULTS

This chapter, I shall give, briefly, the results of 0-minimal bi-hyperideal of ordered
semihypergroups and 0-minimal (0, 2)-bi-hyperideal of ordered semihypergroups.

Lemma 4.1 Let (H,o, <) be an ordered semihypergroup and let A be a subsemi-
hypereroup of H. Then the following holds :
1. (AU H o A] is a left hyperideal of H.
2. (AU Ao H o A?] is a bi-hyperideal of H.
3. (AU Ao H] is a right hyperideal of H.
4. (AU H o A% is a (0, 2)-hyperideal of H.

Proof Let (H,o, <) be an ordered semihypergroup and let A be a sub-
semihypergroup of H.
(1) Since Ho(AUHoA] C (HoAUH?0A] C (HoA] C (AUHo A,
we have (AU H o Al is a left hyperideal of H.

(2)  Since
(A2UAo0HoA?loHo(A2U Ao H o A?]

C(A20HoA?UA?0Ho Ao H o A?
UAo Ho A%o H o A?
UAoHoA20Ho Ao H o A?]
C (Ao Ho A%
C (A2U Ao Ho A?.
We have (42U A o H o A?] is a bi-hyperideal of H.
(3) Since (AUAoH]oH C (AcHUAoH? C (AoH| C (AUAoH],
we have (AU Ao H] is a right hyperideal of H.
(4) Since
Ho(AUHo A’P=Ho(AUHo A* o (AU H o A%
C(HoA’UHoAoHoA>UH?0 A* UH?0 A* 0 H o A?]
C (Ho A’
C(AUHo A%
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We have (H o A%} is a (0, 2)-hyperideal of H.

Lemma 4.2 Let (H,o, <) be an ordered semihypergroup and let A C H. Then A
is a (0, 2)-hyperideal of H if and only if A is a left hyperideal of some
left hyperideal of H.

Proof If Aisa (0,2)-hyperideal of H,
then (AUH o A]Jo AC (A2UH o A?] C (4] = A.
Thus A is a left hyperideal of left hyperideal (AU H o A] of H.
Conversely, assume that A is a left hyperideal of
left hyperideal L of H.
Then Ho A2C HoLoACLoAC A.
Let a € Aand b € H be such that b < a.
Since a € L, we have b € L.
The assumption implies b € A.
Therefore A is (0, 2)-hyperideal of H.

Theorem 4.3 Let (H,o0,<) be an ordered semihypergroup and let A C H. The
following statements are equivalent :
1. Ais a (1,2)-hyperideal of H ;
2. Ais a left hyperideal of some bi-hyperideal of H ;
3. Ais a bi-hyperideal of some left hyperideal of H ;
4. Ais a (0, 2)-hyperideal of some right hyperideal of H ;
5. A'is a right hyperideal of some (0, 2)-hyperideal of H.
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Proof Let (H, o, <) be an ordered semihypergroup and let A C H.
(1.—2) [If Aisa (1,2)-hyperideal of H, then

(A2UAo0HoA?loc A = (A?UAo Ho A% o (4]
(A3U Ao Ho A3
C (AU Ao Ho A

(A] = A.

N

N

Clearly, ifa € A,b € (A2U Ao H o A?] such that b < a,
we have b € A. Hence A is a left hyperideal of the bi-hyperideal
(A2U Ao H o A?] of H.
(2.—3) If Ais a left hyperideal of a bi-hyperideal B of H,
then A2 C Bo A C A and

Ao(AUHoAlo A C(Alo(AUHo Ao (4]
3UAo Ho A?

(A
C (4
(AUBoHoBo Al
(
(

N 1N

AUBOA]
Al =

N

Leta € A,b € (AU H o A] such that b < a.
Sincea € A, soa € B.
Thus b € B, we have b € A.
Therefore A is a bi-hyperideal of
the left hyperideal (AU H o A] of H.
(3.—4.) If Ais a bi-hyperideal of some left hyperideal L of H, we have

(AUAo H|o A? AU Ao H]o (A?]
A3 U Ao Ho A?]

< (
(
(AUAoHo Lo Al
(A
(

N 1N 1N

UAo Lo A
Al =
Lleta € A,be (AU Ao H] such that b < a, then a € L.
Thusb e L,sobc A.
Hence A'is a (0, 2)-hyperideal of
the right hyperideal (AU A o H] of H.

N



(4.—5.)

(5.—1))
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If Aisa (0,2)-hyperideal of some right hyperideal R of H, we have

Ao (AUH o A? UAoHo A?
AURo H o A?]
AUROAZ]

Al =

N 1N

N

C (42
(
(
(

Assume that a € A, b € (AU H o A?] such that b < a.

Thena € R,sob € R. Thus b € A. Hence A is a right hyperideal
of the (0, 2)-hyperideal (AU H o A?] of H.

If A is a right hyperideal of a (0, 2)-hyperideal R of H,
wehave Ac HoA2C Ao HoR2C Ao R C A.

Assume that a € A,b € H such that b < a.

Sincea € R,sobe& R. Thus b € A.

Hence A is a (1, 2)-hyperideal of H.

Lemma 4.4 Let (H, o, <) be an ordered semihypergroup and let A be a subsemi-

hypergroup of H such that A = (A]. Then A is a (1, 2)-hyperideal
of H if and only if there exist a (0, 2)-hyperideal L of H and a right
hyperideal R of H such that Ro L2C AC RN L.

Proof

Assume that A is a (1, 2)-hyperideal of H.

From Lemma 4.1, (AU H o A%} and (AU Ao H] are (0, 2)-hyperideal
and right hyperideal of H, respectively.

Setting L = (AU H o A%l and R = (AU A o HJ, we have

RolL? C(AUAoH]o(AUHo A% o (AUH o A?]
C(APUA?0HoA2UAcHo A3 UAoHoA?0 Ho A?
UAoHoA?UAoHoAoHoA2U Ao H? 0 A3
UAo H?0 A% 0 H o A?]
C (AU Ao Ho A?]
C (A = A
It is clearly that A C RN L.
Hence RoIL? CAC RN L.
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Conversely, let R be a right hyperideal of H and L be a (0, 2)-
hyperideal of H such that R o L’ CACRNL. Then

AoHoA? C (RNL)oHo(RNL)o(RNL) C RoHoL? C RoL? C A.
Hence A is a (1, 2)-hyperideal of H.

Definition 4.5 A (0, 2)-bi-hyperideal A of an ordered semihypergroup (H, o, <)
with a zero scalar element 0 will be said to be 0-minimal if A # {0}

and A is the only (0, 2)-bi-hyperideal of H properly contained in A.

From above definition, clearly that every left hyperideal of H is a (0, 2)-hyperideal
of H. Hence if L is a 0-minimal (0, 2)-hyperideal of H and A is a left hyperideal of H
contained in L, then A =0or A= L.

Lemma 4.6 Let (H,o, <) be an ordered semihypergroup with zero scalar element
0. If Lis a O-minimal left hyperideal of H and A is a subsemihyper-
group of L such that A = (A4], then A is a (0,2)-hyperideal of H
contained in L if and only if (A% = {0} or A = L.

Proof Assume that A is a (0, 2)-hyperideal of H contained in L,
then (H o A% C L.
Since (H o A?] is a left hyperideal of H,
we have (H o A% = {0} or (Ho A?] = L. If (H o A%] = L.
Then L = (H o A% C (A] = A.
Hence A = L. If (H o A%] = {0}.
We have H o (A% C (H o A?] = {0} C (42].
Thus (A?] is a left hyperideal of H contained in L.
By the minimality of L, (A%] = {0} or (4% = L.
If (A?) = L, then L = (A?] C (A] = A. Hence A= L

The opposite direction is clear.
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Lemma 4.7 Let (H, o, <) be an ordered semihypergroup with zero scalar ele-
ment 0. If L be a 0-minimal (0, 2)-hyperideal of H, then (L?] = {0}
or L is a 0-minimal left hyperideal of H.

Proof Let (H, o, <) be an ordered semihypergroup with zero scalar.
Assume that L be a 0-minimal (0, 2)-hyperideal of H.
Consider H o (L% = H o (L? o (L C (H o L? o (L?] C (L?).
Then (L?] is a (0, 2)-hyperideal of H contained in L.

Hence (L?] = {0} or (L?] = L.

Suppose that (L?] = L.

Since HoL = Ho (L?)| C(Ho L* C (L] = L.

We obtain L is left hyperideal of H.

Let B be a left hyperideal of H contained in L .

It follows that H o B2 C Ho B C B.

This show that B is a (0, 2)-hyperideal of H contained in L.
Therefore B = {0} or B = L.

Thus L is a 0-minimal left hyperideal of H.

The following corollary follows from Lemma 4.6 and Lemma 4.7

Corollary 4.8 Let (H, o, <) be an ordered semihypergroup without zero scalar.
Then L is a minimal (0, 2)-hyperideal of H if and only if L is a
minimal left hyperideal of H.

Lemma 4.9 Let (H,o,<) be an ordered semihypergroup without zero scalar
and let A be a nonempty subset of H. Then A is a minimal (2, 1)-
hyperideal of H if and only if A is a minimal bi-hyperideal of H.
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Let (H,o,<) be an ordered semihypergroup with zero scalar and
let A be a nonempty subset of H.

Assume that A is a minimal (2, 1)-hyperideal of H.

Since (A20 Ho Ao Ho (A20 Ho A] C (A%0 H o A]

and (A20 Ho A] C (A] = A,

then (A% o H o Al is a (2, 1)-hyperideal of H contained in A.
Therefore (A% o H o A] = A. Since

AoHoA=(A’0c0HoAloHoA
C(A20Ho Ao Ho A
C (420 Ho Al = A,

we have A is a bi-hyperideal of H.

Suppose that there exist a bi-hyperideal B of H contained in A.
Then B2oc HoBC B*C BC A.

Thus B is a (2, 1)-hyperideal of H contained in A.

Using the minimality of A, we get B = A.

Conversely, assume that A is a minimal bi-hyperideal of H.
Then A is a (2, 1)-hyperideal of H.

Let C' be a (2, 1)-hyperideal of H contained in A. Since

(C2cHoCloHo(C?cHoC]C(C?0cHoCoHoC?0HoC()]
C (C%*0 H o (],

we have (C? o H o C| is a bi-hyperideal of H.
This implies that (C% o H o C] = A.

Since A=(C?0oHoC|C(C]=0C,s0A=C.
Therefore A is a minimal (2, 1)-hyperideal of H.

Lemma 4.10 Let (H,o, <) be an ordered semihypergroup with zero scalar and

let A C H. Then A'is a (0, 2)-bi-hyperideal of H if and only if A is
a hyperideal of some left hyperideal of H.
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Let (H,o,<) be an ordered semihypergroup with zero scalar and
let AC H.
Assume that A is a (0, 2)-bi-hyperideal of H.

Then H o (A2UH o A% C (H o A2U H? 0 A?
C (H o A?|

C (AU H o A?).
Hence (A% U H o A% is a left hyperideal of H.
Since Ao (A2UH o A%) C (A3U Ao Ho A?%] C (4] and
(A2UHo A% 0 AC (A3U H o A%] C (4],
we obtain A is a hyperideal of (4% U H o A?].
Conversely, if A is a hyperideal of a left hyperideal L of H.
Hence, by Lemma 4.2, A is a (0, 2)-hyperideal of H.
Sincce AcHo AC AoHoLC Ao L CA,
hence A is a bi-hyperideal of H.
Therefore A is a (0, 2)-bi-hyperideal of H.

Theorem 4.11

Let (H,o, <) be an ordered semihypergroup with zero scalar ele-
ment 0. If A is a 0-minimal (0, 2)-bi-hyperideal of H, then exactly
one of the following cases occurs :

1. A= {0}, (a0 H oa] = {0}

2. A= ({0,a}],a* ={0},(ac Hoa] = A
3. Va € A\ {0}, (H o a?] = A.

Proof

Let (H, o, <) be an ordered semihypergroup with zero scalar
element 0.

Assume that A is a 0-minimal (0, 2)-bi-hyperideal of H.

Let a € A\ {0}, we have (H o a?] C A.

Moreover, (H o a?] is a (0, 2)-bi-hyperideal of H.

Hence (H o a?] = {0} or (H o a?| = A.
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Let (H o a®] = {0}, we have either aoa = {0} oraoa = {a} or

aoa={0,a} or there exist z € a® such that z ¢ {0, a}.

If aoa = {a} this is impossible because a € acaoa C Hoa? = {0}.

ifaca={0,a},so(aca)oa={0,atoa=00aUaoca={0,a}.

This is contradiction because a € aoaoa C H o a* = {0}.

If there exist x € a? such that z ¢ {0,a}, so z € A.

Then {0,2} € {0,z,a} C A.

Since Hox C Hoa? = {0}, so Hox={0}.

Thus H o 22 = (H o x) o x = {0}, consider

Ho ({0,2}]* = Ho({0,z}] o ({0, 2}]

=(Ho0?UHoOozUHoxo0UH oz?]
= ({03] € ({0, #}],

so ({0,x}] is a (0,2)-hyperideal of H. Since

({0,2}] o Ho ({0,z2}] = (zo H ox]

= (z0{0}]

= ({0}] € ({0, z}],

we have ({0, z}] is a (0, 2)-bi-hyperideal of H contained in A.

If ({0,2}] = A, then

aoaCAoA C Ho ({0,z}]
C (Hox]
C (H oa?] ={0}.
This is contradiction because {0,2} C a o a.
Hence ({0, z}] # A.
Using the minimality of A, we have a® = {0} and A = ({0, a}].
It is clear that @ o H o a is a bi-hyperideal of H contained in A and
Ho(aoHoa)> =HoaoHoa’?oHoa
—HoaoHo{0toHoua
={0} CaoHoa.
Then ao H oais a (0, 2)-bi-hyperideal of H contained in A.
ThusaoHoa={0}oraoHoa=A.
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The following corollary follows from theorem 4.11.

Corollary 4.12 Let A be a 0-minimal (0, 2)-bi-hyperideal of an ordered semihyper-
group (H, o, <) with a zero scalar. If (A?] # {0}, then A = (H od?]
for every a € A\ {0}.

Definition 4.13  An ordered semihypergroup (H, o, <) with a zero scalar is said to
be a (0, 2)-bisimple if (H?] # {0} and it is only proper (0, 2)-bi-
hyperideal of H.

We obtain the following corollary from Corollary 4.12 and Definition 4.13.

Corollary 4.14 An ordered semihypergroup H with zero scalar is 0-(0, 2)-bisimple
if and only if (H o a?] = H for every a € H \ {0}.

Proof Assume that (H oa] = H forall a € H \ {0}.
Let A be a (0, 2)-bi-hyperideal of H such that A # {0}.
Leta € A\ {0}.
Since H=(Hoa?] C (HoA? C (A]=A,s0 A=H.
Since H = (H o a?| C (H o H| = (H?], we have (H?] # {0}.
Therefore H is a (0, 2)-bisimple.

The converse statement follows from Corollary 4.12

Theorem 4.15 Let (H, o, <) be an ordered semihypergroups with zero scalar ele-

ment 0. Then H is 0-(0, 2)-bisimple if and only if H is a left O-simple.

Proof Assume that H is 0-(0, 2)-bisimple.
If Ais a left hyperideal of H, so A is a (0, 2)-bi-hyperideal of H.
Hence A = {0} or A= H.
Conversely, assume that H is left O-simple.
Leta € H \ {0}.
Then (H o a] = H, hence
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H=(Hod =((Hodoa C((Hoado(d]
— ((Hoa?]

= (H o a?].
By corollary 4.14, H is 0-(0, 2)-bisimple.

Theorem 4.16

Let (H, o, <) be an ordered semihypergroups with zero scalar ele-
ment 0. If A is a 0-minimal (0, 2)-bi-hyperideal of H, then either
(A% = {0} or A'is left O-simple.

Proof

Assume that A is a 0-minimal (0, 2)-bi-hyperideal of H such that
(A?%] # {0}. By Corollary 4.12, (H o a?| = A for every a € A\ {0}.
Let a € A\ {0}. Since

(Aoa* o H o (Aod? Aoa?o Ho Aod?
Ao A?20 Ho Aod?
AoAo(AoHoA)od?
A3 o a?

C (Aod? and
Ho(Aca?? =Ho(Aoa%o(Aocd?
=(HoAoa?0 Aoad?
C(Ho Ao A%20 Ao a?]
= ((HoA?) o0 Ao Aod?
C (A3 0 a?]
(Aoa?.

We obtain that (A o a?] is a (0, 2)-bi-hyperideal of H
contained in A. Hence (Ao a?] = {0} or (Aoa?] = A.
Since (H o a?] = A for every a € A\ {0}, we have a® # {0}.
Therefore there exist 0 # = € a® C A.
Clearly that 2% # {0} and 22 C a*0a® C Aoa® C (Ao d?.
We get (A o a?] = A and conclude by Corollary 2.14 that A is

N

=
(
U
(

N

N

0-(0, 2)-bisimple. By Theorem 4.15, applies A is left 0-simple.




CHAPTER V
CONCLUSION

From Chapter IV, we have the following theory :
1. Let (H, o, <) be an ordered semihypergroup and let A be a subsemihypergroup
of H. Then the following holds :
1. (AU H o A] is a left hyperideal of H.
2. (A2U Ao H o A?] is a bi-hyperideal of H.

3

- (
- (
. (AU Ao H] is a right hyperideal of H.
- (

4. (AU H o A% is a (0,2)-hyperideal of H.
2. Let (H, 0, <) be an ordered semihypergroup and let A C H. Then A is a (0, 2)-

hyperideal of H if and only if A is a left hyperideal of some left hyperideal of
H.

3. Let (H,0,<) be an ordered semihypergroup and let A C H. The following
statements are equivalent :
1. Alis a (1,2)-hyperideal of H ;
2. Ais a left hyperideal of some bi-hyperideal of H ;
3. Ais a bi-hyperideal of some left hyperideal of H ;
4. Ais a (0, 2)-hyperideal of some right hyperideal of H ;
5. A'is a right hyperideal of some (0, 2)-hyperideal of H.
4. Let (H, o, <) be an ordered semihypergroup and let A be a subsemihypergroup
of H such that A = (A]. Then A is a (1,2)-hyperideal of H if and only if

there exist a (0, 2)-hyperideal L of H and a right hyperideal R of H such that
RoI?CACRNL.

5. Let (H, 0, <) be an ordered semihypergroup with zero scalar element 0. If L

is @ 0-minimal left hyperideal of H and A is a subsemihypergroup of L such
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that A = (A], then A is a (0, 2)-hyperideal of H contained in L if and only if
(A% ={0}or A= L.

Let (H,o,<) be an ordered semihypergroup with zero scalar element 0. If L
be a 0-minimal (0, 2)-hyperideal of H, then (L?] = {0} or L is a 0-minimal left
hyperideal of H.

Let (H,o,<) be an ordered semihypergroup without zero scalar. Then L is a

minimal (0, 2)-hyperideal of H if and only if L is a minimal left hyperideal of H.

Let (H, o, <) be an ordered semihypergroup without zero scalar and let A be a
nonempty subset of H. Then A is a minimal (2, 1)-hyperideal of H if and only
if A'is a minimal bi-hyperideal of H.

Let (H,o0,<) be an ordered semihypergroup with zero scalar and let A C H.
Then Ais a (0, 2)-bi-hyperideal of H if and only if A is a hyperideal of some left
hyperideal of H.

Let (H,o0,<) be an ordered semihypergroup with zero scalar element 0. If A
is a 0-minimal (0, 2)-bi-hyperideal of H, then exactly one of the following cases

1. A= {0}, (a0 H' o a] = {0}
2. A= ({0,a}],a®> = {0}, (a0 Hoa] = A
3.Va € A\ {0}, (H o d?] = A

Let A be a 0-minimal (0, 2)-bi-hyperideal of an ordered semihypergroup (H, o, <)
with a zero scalar. If (4%] # {0}, then A = (H o a?] for every a € A\ {0}.

An ordered semihypergroup H with zero scalar is 0-(0, 2)-bisimple if and only if
(H oa? = H forevery a € H \ {0}.

Let (H, o, <) be an ordered semihypergroups with zero scalar element 0. Then

H is 0-(0, 2)-bisimple if and only if H is a left O-simple.

Let (H, o, <) be an ordered semihypergroups with zero scalar element 0. If Ais a

0-minimal (0, 2)-bi-hyperideal of H, then either (A% = {0} or A is left 0-simple.
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