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ABSTRACT

The objectives of this experimental research were to physical properties of
biological treated banana fibers, to examine natural dye extraction processes from
west banana fibers after having undergone the fiber separation process, and to
develop creative community textile product prototypes from naturally dyed banana
fibers. The fibers are from wild Musa balbisiana. To treatment of banana fibers, local
raw materials with natural acid and base qualifications were used. Dye extraction was
conducted through a micro-organic fermentation method and the hot and cold
dyeing methods were employed to dye the fibers. The 2x3 Factorial in CRD was
planned for the experiment. The industrial standard was utilized to test the physical
qualifications of the fibers. The Duncan’s New Multiple Range Test at the 95-percent
reliability level was used to compare the differences of color average for each
experiment. The survey results on consumers’ needs were incorporated into the
development of the product prototypes. The questionnaire was used to assess the
propriety of the product prototypes by specialists in fashion design. The descriptive
statistics was applied to analyze the data for percentage, mean, and standard

deviation.



The research results revealed that the fibers after having been separated
by a semi-automatic separation machine are whitish and stiff with consistent length
and tissues throughout. After having undergone the biological treatment, it was
revealed that the fibers fermented in lye solution had the most weight loss at 40.50
grams with lignin reducing to 70.62%, whereas those fermented in tamarind solution
had the least weight loss at 47.50 grams. After analyzing the physical qualifications
with the Scanning Electron Microscope (SEM) at 500-time magnification, it was
revealed that the lengthwise surface images of the fiber are rough according to the
aspects of plant fibers. To produce the yarn, lye solution-based fibers were selected
and the fibers were spun with the open-end spinning system. The fiber combination
formula, cotton: banana fiber: Eri silk (70:20:10), was applied and the results revealed
that the 5-sized fibers had the most tensile strength at 10.37 Newton with the most
flexibility before snapping at 6.48%. The results on natural dye extraction methods
from discarded fibers after having undergone the fiber separation process revealed
that the extraction method by means of fermentation yields a brown solution. The
fibers having undergone the controlled hot and cold dyeing processes with the
tamarind solution as a mordant had the highest K/S values. When the L*a*b*
measurement of the hot and cold dyeing methods was compared, it was found that
it is statistically significant (p<0.05). The comparison of L*a*b* of the fibers with
different ratios of the dye-solution fermentation revealed that it is statistically
significant (p<0.05). For testing the color qualifications on color fastness to washing,
abrasion, and light, it was found that the mean of the fibers dyed with hot and cold
methods using tamarind solution as the mordant is at 4.0-4.5 (very good - excellent)
in all conditions. This method was selected to dye the fibers to produce the yarn.
For the development of the prototypes of creative community textile products, the
inspiration for textile designs was derived from parts of banana trunk layers, banana
blossoms, and tips of banana blossoms. The weaving technique is continuous
supplementary weft using traditional looms. There were ten prototypes and the
consumers’ scores on beauty, production, and utility were at a very high level with
the product acceptance mean scores higher than the 4.00 predetermined criterion.

The findings indicate that the creative product development guideline could be



applied at the community level in an attempt to promote and upgrade textile

handicraft in the country.
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L0000

AN 7 fagnanfuadmavasyurutiunuesian

LUIRANISAS19ETTA

AUARasIaTsAuAINNAINTaNI9aNRIN T I UALUEIAIENITAUAUINITNG

Y 9

AUANDEIINAINYANE LABNIUNITAALUUBLIUNYTY (Divergent Thinking) tiiauAtgna
A319853ANAU guVSENIN wazwinnssulud o Iandnay muRnaseassavesynnaazly

andyayilun1ssiusiuanuweulesniudn lieas1aguiuy (Pattern) N19ALAALAT

ldnisundamuazassassauinnssulvg q Nlaursoasisue AmunnuAnai el

9

anudfgluszAuuana wazdeny drlugnisivdsundamedeny Useinayd wazuig
UYweYIA Wenageuranwavviudennantunisal ([Jeyaung 1simudy, 2565, u. 28)
ANUANESISETTA NN N1sARESNETIAaSvY 9 (Creative thinking) lunsad1eassnas

Tndisnsluanunasldusglevdls og1amunsay 99PUsENaUVRIAIUANASIIATIA LaLkA

I

auRatiusaadudd (New, Original) 14n1sle (Workable) wawsliannawiangau (Appropriate)

£ a ¢ o

(N383ANF LA3QYIAANA, 2556) UBNIINU WIEI1VNGBHN1 (2561, u. 28) latlenulid

o

14 (3

“AUAAA319ETIA NU1EAIINTT AMNANITAIUNITIANITAINIANINYINTTUAE

] [
I a al =2

Usgaun1salinainvany Len1sAnAuLaras asndninuA s oAty ANANES19EIIA
Juaruanunseiieglusiyana Sausazaudauuansdivesriuanunsamantl wazdszi
Ldwiniu laeseauauAnas1eassAnTauAUNaIe JULUUYRINMTas WasIAURaYs
wazdsUsERYg B9 Taylor, 1959, as cited in Lesile, 2014 9190islu Jgyaung a5Taude, 2565,
u. 28) letiaueszAuanupnas1aassald 5 seau fsil

1. S¥AUAS19A95AVDINTTUERIDDN (Expressive Creativity Level) seauiliu

a o & aa 1 & a 1% saa 1 1Y

ANUAATUIUEIY 8ase uwlanivy WunsuaneenvesnuAnaieassAiiiegynAuLses

wansoanubiiulugusssy delimilsfmmuninuaznsiludssyndld
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2. 58AUas19@TIAN1unATla (Technical Creativity Level) seduiidumnudn
a¥assanldanuimiaivinisuaznianaia Jeyanasiadedivinuedlfisouinse
UsraunsaiulifieliiAnnisuanseanvasnufnainsassitu Tnglddoudsusadl

3. szevasneassAnanalia (Inventive Creativity Level) izé’uﬁ%ﬂsmgwamu
AsUseAvsiuaniiannuaistnaniiLuinnufnvenuies ai1eassdasseiuglnmide
sUsuULaE N sitldeglungunasiuuuidy Inslddeusuuinanlasusindavariuasiyan
UEINAIY

4. SEAUASINATIATDIUINNTIH (Innovative Creativity Level) sedufaviduns
Usudss faudas lngldmnudnuazisnmafiednauesamdniizuauinnssil Sanu
vhuasouandiiviuiennuaansofiuandnaengdu disdesandamsmunmiiludsegndld
uld

(Y b4 (3

5. ’imuai’]\‘ia’iimawimgmiaﬂ (Emergent Creativity Level) szauilazidu

AUANASNEIIATUgaiidnwazdaades Tayaravziludivemdnnsuuidalng viede

Y 9

=)

anuRgIusRununglifidAunuineu muAnldwaliinaauasayeenny dluldly
2/ [ aa & Yo [ Y
nsaswmanns nguiniduanauaylasueeusulaginly
1 <@ ) = b & A (3 ¥ [
agdlsinunisimgulnsaseassanienisussendnisaseassaluldluseeu
Uy Juediuanundounazusunvasguruiulud1fy F9unouLaznIzUIUNITUBINIT

Y

AnaseassAliliguRuuNnTef Ban1sasieassAnfdenausatavguLiaztunouliau

[
Y o A a

lyaviule el N30l LeNAINeAN (2562, w. 147) lalauenszuiun1sinasaassall
4 Supou Fas 4 dumeu Usgnaulude Susdeunts duanudanisiings duaaudensy
Pedn wartunaaouauAnuaziigadliiiuass WeRasanluuiasdunouasifiuldidy
wisumsiiunisszytlamaniudieants luduneutioaarerdysraunisaivesnuioaiau
fefudoyanisuenifioguazvinnisnaland welfamisodunuymiuiag wagm
wamslunsudlatamldegiamnyeay Setunouiifinurdrondsfunssuiunsadeassd
U84 Hutchinson dau%umaummﬁmmsﬂﬂﬁﬁwLﬁué’aamﬁagﬂLmummﬁ@@wsju AUARA
azidunazeaiiuivatesediaseudiu iiluganuandiaznvunandlutiymidedie
Aulvauazagessuindstu dielhAnnisfiansandymiegseunsuuasdnau dmsudu
AruAanszan WutuseuseidesainanuAanisilndaiikiuntsady BouiFedoyalifud,

nnsAnsisnnlldanufnadeunaignisidenlesd syainmeiu e liduninsinves

AUAATINUA wazTUgATIENITNAdeUAINAnLarigaulmiiugse Wun1siiansun



34

WAL INNY waznadeuauAniulurate q 45 ilenuudetenintesiiiade

A o oA = i v
L‘W@ﬂﬂLa@ﬂLL‘L!’J‘WN‘V]L‘Mlﬂ%ﬁu%ﬁﬂﬁﬂﬂi%Qﬂﬁﬂﬂﬂﬂ’}ﬂm{ji’g%?

ATeinete

NAdEMIRaudulsuazdoudsssurAandunaisdmiuntseenkuuNane
dmeyuvuideaineassd fidedesnimdndusnennlendrefielddvivaiisassday
annssuvesgury Insfinszurunsudeiidudnsfuiundon MedldAnduansuiuuss
aunwiduleainsssuend weliduledauaudifimungdmivlitududuse §idedds
Anwenansiiiieatesiumsuiuussnunmiduls msfmundusioanlendie nsadad
fonsssumAnndunde naensunsanassadmenndulendeiiiothuldidunumadu
93y feil

uiTaRgafunsuFulgsnmnwduleaniy

Syna ngaeAsnid (2558, u. 152-153) luunai1udes nszuaunisUsuanin
JdeifiulsyAnsnmmananemusaanagmdefienaineasUssnnanluagloa 1y

a

nsvhatelassaieaiudswesinluwaglaa dwalioulinioqduvsdaiusadnd waz

dostagldiunntu nglunsuivanimianuaazmaiindmaliussansnmuazesdusznay
yastanuandnaiy nsidonnszuiunsnsUivanwiszas axtasandunulunisudn
98191 13U NIFUTUANINIANAIENTEUIUNITNNTINN TaLausIunIsasaalsdniiu
uaziefiwaglaa wazldwdsaus uadesldszoznalunsdos d935msdnandsmaisens

£% '
v v 1A a

datanmaniioanandiinasy inlnanmuwindsuliidufiwilewnainnisideuaalsved

9

o

£%
[y

aawanil luwnideiFes mamsaseunuaiiniuad anufouuaslasaiveadulonde
Alivsvan nuazuivanmdaeladeulensenlad (NaOH) WilolHifutaniaduuss
(Composites) Tnsuddneasasareleienlansonles (NaOH) fiaudududesay 13 5 7
war 9 nud ulendeiliiunsuiuusgunmiduledudanaiulddaauindsnguu
fufndudulondefiiunmsufulpamnmdieasazats (NaOH) fuffiuaufisunfidu
win LGy wasidudy Feoraduusslevidenisnaasuanandinuiouunasidnag
FaduagulfinisTdarsazats (NaOH) Bastfinaruiuniunuieureudulondvld
(Parre et al., 2019, pp. 350-351) wona1ni Jordan et al. (2017, p. 283) laAnwIng
USuupsnuantiveadulondeasulnawesnoulndnlaenisuivanmduly ey
nsdeuszninadulondrsfunediofidunnunuinuumi (Low density polyethylene:

LDPE) lngldansazatsilaseanlan (Peroxide) uazliasuuaniiug (Permanganate) Tunns
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Ysuanmidulende (dleandiuvesdsiuiien) wuin nsufuanmidulesigansazany
Weseenledvasiiunuaniinisfddinindesuuaniun drudulondreliimnisuiu
anwlvianautfaeulndmfistu lnsamensdunuisai dulefidunisuivaningae
Wesusnuualinuantfidaseneuiisndntosniounulifiaailleiouiuidulelinu
M3Usuan aguliin msuiuanwseesiusniunetavzteiiunsdenseninadule
16 wiliusslovilifisadntios Weisuiuaeulndndilisiunsufuanmluudvesnaeau
usiiauazisdate dneiddsveades mafinvdowuiiouulssruasiBonvandule
ndelagldansiaiiang 4 lunisuuaniw iediaevinavesansdililunisuiuausuma
Menw 1eil waziBsnavesnnantRdulendas Wulondrenaniine Taswnduleiidazenn
Wonyn uagyusiufeaduiuresaisazatefiunninsiuvedlefion lansenled (NaOH)
lalastaueseanlan (H,0,) wazleReunisuaium (Na,CO,) Lﬁumwmgmauéfuﬂlaé’mdm
11995849 (Aloe Vera) ﬁéﬂﬁuawjﬁ (Castor oil) Yrsfuimdnail1e (Cotton Seed Ol wagay
(soap) WU Ysuaandulemiesnseuiun1snisdanin waznisvinliilusne vilidnwuy
fufvonduledtu TnsnsvindsanysnuagdsantsnBainizdansugasen udsintia
FENTEUIUNNTNIAATILED YUINTBIHAN JUTIANNEILATAINYINAUABUIINTUI
nssnszueniiugusefidudou anuazdunvendulundivanasain 140 Aules 1Ju 90 @
o lunssuaunsiliseusiitnifuainiie wuih Paeanarumervveadulels uasifia
auanansatumsnyuveaduly vlfduleamsaiudignnisig q lunssuaunistiu

L7 14

Wduaieladte (Tholkappiyan, 2016, p.19) n1sddulendeluleTuntsudmduaiey

A A ¥

videilud 1uddesfuanmvendulelilanauiifmnzaudenailuldusslon ddlu
uideiFes Wulundaegiudii: nafinuszansainvesnszuiunisuiuuaileLiia
anuainsalunstuduiefeiniesinsuasiuseile Tingusrasdiiloiadsyansnimly
nmsuTuanmmaeivazeulesidmiumsibidulondiegouiiag wasnageunaaudanig
AenmnazesAUszneumaaiivesdulondieivivanimuazliiiunisuivanin
HAN13ANYY WU MIUSuanImaensruIunImaeillanaininisusuan naeiouled
uletildunsuivanmsnoieulesflvianuidniuile wiviaauannsalunisiumng
yilAlddudeiiunisufuanmisansdanarideslunedemalidiidedudadinu
Feaursavru i uvesnnusstule (Doshi, 2017, p.1) @9AAdBIAU Vardhini et al.
(2019) AlFRAnwITos naveanITUTUAN M AAmaNTRnInenmyeudulondae
Tngldasanarsazarsluidenlansenlad (NaOH) Anauidudu 10% 20% wag 30%

Fenrsusvanmdulevinlanaamgll 80 ssmnwalea waglidnsidiuvesiansetmin

9 Y
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Youma Wiy 1:30 uidiedranduszezingn 3 dalus anduridulentdrdieiifon
vy 9 A% uavaninednshethnduifiondn NaOH finreguinafmeadulooonuasd
Junsdsuanmiaveadulelvsiandunans (pH 7) wihdshliduleuisiiegungives
Huszegnan 24 Falus 198 meseunsuuanmdulonumnsgiu ASTM D 1505 — 03
wan53ds wuin msldenddunisuivanmdulendae damalvidnduiinzeguinudule

U a a

nargana wardiiuuiinuvensagladludulelneusuiunig 15% Freidnaniiuld

[
=

winfian 11.21 vesUSurudniuludulendie 17.83 diulwaglaaiiiuiy 81.95
vaaUsunaagladludulendiy 69.53 listndulendlefiniunisusvaninaiesnglides
NABI3aNIIALLULARINTIA (SEM) wud wuleliiiunisusuanmgnunaquaiedniiui
ViorueguIhnaiuRIag Ikiy dudulefiunsuSuanmmgaslulsinunwaneig
fu dwalvnuiiveadulawnnasiuluime nedunalainddududuerstnou azvouln
=3 ! Y o a ! o Y a a £ v ! a [
Wudnisldensunisusvanmluvsiuuindiemindnduvudulelaunguine iy
winuuduswonduleazanas

o w

nsUsulTnunidulesssurAnnvsiadedidgraleusenis 1y 01gueiy
yila aug Nunvgn wazganmgiennia fatunszuIunsUsulTsaMa mvasduled
o & v v o a ] %) - v ° v v ] a v o i
FJududesldarsusuusanuandeiy e limunsdmiuiduloudazyiin andeyadendin
P13 aguledn msusuugnunmdulede Hrelndulenuiveudulediu lnvarsavans
fdsuthunldlunisusuupnunimdulouiniige lawn aisazanenfignsidunis wu
lonoulansonles (NaOH) arsazaneffignsiiunsa wu lelasiaueseenlan (H,0,) uaz
lgiaguAIsualun (Na,CO,) waznisidieulatdinedosudenegludulowaglaainiiy
Feasnldlunisuuugnunmdulediulvgiduansed WenlvasdiuAuniounadu o
leinAenisgesaats Urluganuduiiy uagrinaiedwindeuvian1ansiuas 1oy

o ada Y a Y o A s B oA a1 e
nsldanssssuaniegluneuunldlunisysulnunmduleaniivdadudanuinfnw
wandudewnmedmiunnisdmendudunsimundmedanudulinsiudwindon uaz
nsimuInnssudmedlenlulsemelng
aw o Y a vy v v

NuRBREINUNTNEndusganlendae

Pitimaneeyakul (2009) la@nun 1309 lenaqe: Aluiinsdedoindon laed
InguszasAiionsieumeuiamsaiadulenals nmsdudusendie wagn1smnasmEn
drandulendls wud nsguaunisludusiieainlenaielaenisldisnisuuunasy
(Traditional Process) wagldiduenilean (Filament Yarn) lunsveidurudn &snssuiunis

aananldszegiiatuiu ldmungdmiunisldauludagdu Jdeveassmstududienie
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nszurun1suuuy Open-Ended Spinning luniswaudmeandulendleiduiinsse
Andeu denndoariu Doshi (2017, p.137) PlgviiveEes wulenalughusn: 9Ly
Usgansnmueanszurunisuivlsaiieivanuamsolunstuduietusomeiouay
iw3eadng nudn ulefignuiuussnunmmaeiislothi duduiedeiioliauasziden
unndmsUiulgnunmetoule dudulefldeulsiiuanmdudududeldon
widmuudausannidn drunistududeniondnswuuiwniu (Ring Spinning) Tnenis
nauduledanea (Viscose) luda (Modal) wazifiuia (Tencel) wuin wdulendrefinaudule
W 3 sladauudusweaduselndideeiy Tuvasd Tholkappiyan (2016, p. 19) 971
mAfeFes msnwidesiuiieusuusanuasBeavesdulondelasldaaiainng 4 ne
yaldusslomiandduiionvesdiundrgegfiuszaniam ielvarunsaadadulodu
dugedmsundnduiivin vaillinnsundulendrelumdnaniugeansazarelniion
lansonles (NaOH) lalasiauedeanles (H,0,) wazlatfounisuaiun (Na,CO,) wislidu
Teflauasdenunndstunewiludududuse Sadumeiduldnssuiunstuwuuszuy
Open End Spinning A1819N15AUANYBILTIURAAIMNTTURAAE UMY TUNTEUIUNIS
wisnduldmsuiulddndrundulondreuandulethe (50:50) Wulendreuazidulethe
(70:30) Inadn1sUanduavesduieludnuay S-Tumn MULATUIATOUAUAEAIBTZUUATI
(Direct System) nasantundusnsanlondelunaaeuanuuduss uavidudneindniy
Iinmedlagiduniameldsgranvnssudenssaeiifidnsinisudn 160 PPM fdildann
msmethlunaasusng q Wednsizinianisnn auantinisnavesin uazlassaiiedh
NANIFANEY WU AINUNIURowsIisvadudiaiferanndulondenauiiie (50:50)
firnuudausaninduineienan dulendenauiihe (70:30) Smsunsuseiavesdn wud
ffineandulendrenauiiie (70:30) finuudwswnnnindfineandulendenautie
(50:50) wazsduletie (100%) wWoswniiviuavesdulondreluuiunamnn drmanunmy
sonsanuinvesiuin wuin runamuestindimennidulendewinduinihe (100%) oglu
seau 4 Tuan1izwis wazeglusvau 3 Tuan1ialen aguladn wWulendienauihe (50:50)
fiauudausadiothundndudude wasddlondrenauihe (70:30) fnuamudonsidn
vaflothumeduiiud anuudauswesusidanazquaniinuamuvesiildidule
ndetuegiuUiinuvondulondreildlunswalurnefitududude

agUldin mathdulondeundnduduseielivelduiuiaunsavild et
dulendefiniunszuiunisivanmduloudundignszviumstudusefessuy

Open End Spinning da.dunstuduiedsgaainnssy Weosnnidulendreduduleie
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nqualuwaglaadadantudaniziinavesduladuduin dmalndulondiefiauuds
N52AN9 oty Namduldun1839TAULTe NTEA1e feuRalinisnaudulovindu el

dumentendreanuauauiinmugausanisidnudmsuinluianndndaeidme

=

NUIBNYINUEUNTE

PanYal LWINTEna (2561) lAnw9uide 15 Jadeddwarenisndnwaglaa

a a

A YA A @ ' ~
PNUUATISEaERUS Acetobacter sp. wagmalulagnldlunszuiunmdn wuin waglaai

a

lgannnszurunsudnanegdunsdaneiug Acetobacter sp. Wunediasdinmniaaunin

audamenulasaiazmamenmuandsneaglaaindnlaaniiy laeiiduleniang

I v
a v [

U3gnd duunliunn wazudeuse nsudnwaglaalildusuiagelunszuiunisndndae

9

1%
= 1

wuaniSeduegiudadenie 9 wu a1msildmizideiunsd Ysunandenldlunisvdn
uwsaAsus Usanaeendia seavgamgintdlunmdn Aiiey wasunaiomsiulasiay

lnaunasemnsntdlunisudn taud nquiinaluenaieinfiansuaudiuiu 5 ¥3s 6 svney

| a

d1uA1 pH Mangaudmiunimmdnegluseiu 4-6 wenanldmudn maRudiedaasy

nsnanwaglagainwuaiiiieluemisidendenisinials wagadunidareiugaengn

q

a

a1unsaasykavaueaglaalinaungivieavs seglugiguungll 25-30 s valded

Y

Tuvaug? oo 35500 i@@@@: hazAny (2558, U. 40) 1589 NITHENLATAALaEN

JAuvIddavameiwaglaaainsssummivenandevdnananzateurauan lnedingussase

a a 6

\ioAnLdoNeydunsENaunsagesaarwaglaa MnUisssuyAkarUali 91udu 21 via

a

Tnodmdenlelaaniidusnanda 319 18 vy, FulU wudest 3 leloan woniluludn
1 loloian wazuwuafise 4 lalgian Anw19nsinisgegaalgnsalsUlduilarlugnin
vesufRnslaeldideiReafinnutu 60 - 70 % lastasandmvesesveutululasiauiie
30.7, 31.0 91nlelaan DE1 uag DE10 muddu annmsnsidenuinsssuaudunsnaig

a | a a & a o ° a A a
 7-8.5 L‘Vmwaumaﬂ’ﬁL%i@L@UT@%@QL%@ﬁ;aumiﬂLLa3‘W°Uf\]’114314@6uwwgwmwwazmim’]x

(%
Y

35-49 Ju HaN1TIENUI gns 3 Alavinisveaeddagiuiieineins 8 lalganiidnlid
UszdnSamlunisgesaaegnzargurduangedn dmsuanuideves lanied veuysy uae

Ay (2559, 1. 66) NAI38 1583 NMSHAILINITHANTeNTNIINNIIT1IVRINGUNLATNT

[

fuautalien gnedanuns daningawal nelidngUssasdiienmuinisuandeainvnedn

L1 a

v & a a oA a a | = '
MnateRugIdunIenduseansaan (EM) lunisdesaatswaglad nan1s@nyinuin

o]

auvsgniusednsam (EM) lunsgesaansiaglaauueimis Cellulose Congo Red Agar

cnd

vanua 14 lolgian a1nviavun 169 lolgian Uungamgil 45 asanwaidea wiu 72 il

NFINITINgRg RN TIUIUNRUNIINEuvllaieAnwiUseAnSainnisdeeniednily
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(%
Y

ol uRinig wulngaunidnauaia Aspergillus sp. S-41 W3yuazadsauaslasnso

&

1gn 799891178 Actinomycetes S-15 91nn1sAN¥IUTEANTAINA1TER @R 18 W 19917

[
a 6 v

wugaunIdneaulelaavalsadesaaienatilaliuansneiu adaden Aspergillus
sp. S-41 dmsunisAnelszandninnisgesaatsnistnluniaauindsll uenainn sy

AUNSY waraunIdndusednsan (EM) unldlunistesiwaglaauad Gallnuidevesyey

9

s

Y28 UNuduUNs wazauy (2560, U. 148) Nlduslevtainnindinndlunisyan Tuauldeises

NSANYIANULNLENURINITNARLENIUDAIINUIMIaNTI8AULAENINUIANE NTLARNE1

[ |

dadrulsunaunistiduiniansigfuiiuuizay tneialsunaina1useansainnisuan
Fafldr1unsuaunIndIsanadImnIans1eRulunsnInenIuean 6 aniy Usenaulueae
dmndau 100:0, 80:20, 60:40, 40:60, 20:80 WAy 0:100 HANITANYT NWUIT UIRIANTI8AU

anusathunduingiunaununindimaisldlunisudmeniueals wsiliosaindan

Y = ¥

Tdarursaviviniansieavuldidueinists 393 dudeaduroulay invertase
P PN Yo A ) ’.f a <4 = goj a

WeiiuANaasaliiuBadlunistihiimansefva e msuasilasuguimansieiu
< 7 ;{ n:gljv o I~ 2 a a al

Juweanesedlaiiedu usnniddndudesivarsemslavenluflonnoamanaseisy
Wentmanseauluiaise s WwenaanAIsANYINUINNISHNANSENINNINUIANE
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O Potassium 10.95 5.61 15.29 0
® Calcium 82.38 3.19 8.24 23.08
BManganese 0.16 0.4 0 0
dlron 0.9 24.37 25.88 38.46
& Strontium 0.38 0 0 0
B Titanium 0 2.48 0 0
BAluminum 0 11.63 0 0
B Rubidium 0 0.12 0 0
B Magnesium 0 0 30.59 23.08
OZinc 0 0 1.18 0
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% amount of chemical compound

[ wn - o
wulonanen | aulonaeyn | aulenaleyn o adlenmeyn | aulenadeye
lailavsin AUAY neaesii 1 nAaesi 2 v@esii 3 naaesii 4
65.18 72.01 71.51 70.42 72.16 70.41
33 ADF 10.61 13.02 7.82 13.1 10.44 12.92
1 ADL 599 573 1.76 5.69 5.73 58

2w 12 asauszneumaaiinnuludulendentiunisusuusanmunin

ndeyaninaitneiu wanslmdiuindulendrendusulpsaunimduledie
nszurumMInTanmdiiminanamnanie Tnedulondieganaaesi 4 Sividnana
foufian 47.50 n¥u wazdulondroganaaesd 1 ddwdnanasunndign 40.50 nfu a0
nsdanadenivar wuin dulendghififowazgsBanizuuiiuiinisuen dewald
dilefinnuiuin Tusasiiansusznaumaed wuin ilendreyamaassil 3 SUTunw
\waglaauiniign 72.01% yannassil 4 fUsinaivaglaatiesdian 70.41% yanaasil 2
fusuaeluwaglaauniign 13.10% uazgannassil 1 JUsunansluvaglaatiosiian
7.82% @vuansusznovaniu nudn dulendredildiiunisviinle q fusuadnduuin
flan 5.99% uazidulendreyanaaesd 1 fusinadniutosiian 1.76% wandliduini

aatlansusznaumaaiinausandaaniuluidulonaielaegeiiusedansan Jiesidus

a A

anflufivngludaidu 70.62% sosa3un Ao yanaaesil 2 Aadu 5.01% YacmuaLazYn
naaesdl 3 Twesidudaniuanacvintu Andu 4.35% uazyanaaesil 4 Aaldu 3.18%
augdiu Fudulendrelaerlufiesdudauiiuuseana 15.07% (Mukhopadhyay et al,
2008, p. 39) Lﬁaﬂjﬂﬂﬁﬂmauﬁ’amqmamwéhaﬂé’aqqamsmﬂuwdaaﬂsm (Scanning

Electron Microscope, SEM) fifédaveny 500 i1 liveganuagynsmenmuasduly funm 14
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nanendniuazain (a) Wulendleudnidgn (1) Wulendreudnilaau (3) wuly

v v 3 P v v 9
NAYRUNUIUNSVIU (Q) Lﬁ‘lﬂﬂﬂa’wﬂuﬂu’]m‘,‘u’l’)

910w 14 uandlsiiiuiddlondefiunsususeanmisisnismedanm
am 14(n) Wudulendenlillduiuusmunmuay nw 14() dlendeiuuusnmniweie
ihaven fuRavvssmaeanady @ulsdauelngjuasmeny dauam 14() waznin 14()
T anssssuaAiiian pH 12 nudt dufaliBeu vgese fdnvasdulnsdoudy
fifivodnsedoudndlng wazneu mudnvazvendulonndiy dulelidnnisnszanes
madslzdenlansenled (NaoH) adluihdiuauamidulossammfnsdioaiunsnd iy
logauvewmslansondaludueananlen (alkoxide) (Agrawal et al., 2000) @11 14(3)
wazan 14@) Wnsasssuwafiflian pH 3 Uvanmdule wuin fuRvenduleldideu
Aanmsnszneimaeniadu ennasssamanldusvanmdilefaunfidunsaiilndule
AmsnszneiannniassrsmnAntauifiduing wendiduindulondeannsonusieni
wiiliinusianse

dmdunisvanmidulendreluasiinnegfivmearlumsadadulondas fe
yan1snaaesiiuuanwdetti Wesnniimsaaedvesdniuiniian tagldianis

naapsfanaluimugasmsnaduledmSundnidusgsiuiuanUseansgll A3giiaed

vsEvnauissiminglnasne Junauludasiaruduledis ndae wazluuds (70: 20: 10)
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A1519 5 HANISNAFULSIRNILAZNISNNSEARINaUIInvaaulanaulanale

AL TIRBLTIRIN NSUARINOUYIA
FRYNNITNAADY (Breaking force) (Elongation)
(T6) (Sovay)
wulewaulondioiues 5 10.37 6.28
wWulenanlondlsiues 10 5.06 6.48
wulewaulondioiuss 16 4.31 5.62

AINA1519 5 AINISNAFBULSTIAILALNITEAVD AU SNALLAUIoNA Y Taaly
WIMIFIY 1SO 2062: 1993 (E) METHOD A wuidn dusnenaudulendisiues 5 Samnuudauss
\ = a = Y a Y v 9 9 ¢ a
ABULIIRIVIANINTGA Ao 10.37 U sesadufe dumenaudulondiewas 10 MAy
LI TIADLTIAVIA 5.06 TIdU waztdumenauLdulenaleiuas 16 NANULTILTIADLTIA
Yptpeian fie 4.31 HIRU MNEIAU dSUNISEARINIUYINYBREUAY WU LFUAENEY
P ¥ ¢ = R Y P v v v ¥ v &
dulendaeiues 5 In1sdadinowviauinian Seuas 6.48 Wumenaudulundisiues 10

Sovay 6.28 waztdumenalidulonaleiues 10 Sp8ay 5.62 AUaIny

nan1sAneISNsannddousssurRanniendremasienendnszurunsuenidule
Tunszuaunsuenidulondoievndulelulddmsuimundudoionudme
wuin awidendemdonmendinssuiunmsueniduly Ussneushewrslondie wazwesnin
yeanundrevudiueg faaw 17 elailigmiluldusslevd Ssldinaviagdanaruld
dmfvateddoussrumidmiudenduienaudulonds Tngulunauqdunidid
Uszansaam (EM) Tudsunafiuandedy nazmiinfisliifussovinan 7 Ju dewaldiin
nsdsunvasuasdnadonisindvendudie lnonisvnassiifenun 4 gas 1iun
1 gniniunu 2) gas EM warnINuInIg 30 Wesidud 3) ans EM LAENINUIAA

60 Wosldud wa 4) gns EM uazninuinna 90 wWesidud 3338n1sainddausssuyf
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aidoudiatnainifendromdeiniendinsruiunisuendulelfiantinia
FaUSunaves EM uazmninmailddmiudenifondrefiuansaiu fio 0 % 30% 60% uaz
90% LilptnlUfoudusnesieisdonsou Tnsldsnsdrudulondroreansazarorindond 1
59 30 (%w/v) douflgamadl 60 esmwalTua ldnanden 30 unil uazdomdu fgamgiisies

e 30 wii aegldansyiedeunaunisdou (Pre-mordant) vinsveaesynay 3 9

AW 20 nsdaudiduaenaulenane

dumenaulenaleNgeuluansuansnaniu wazldastiedaunnaiy danalnilen

dL* a* b* fsil
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SWa pH sEAUAE K/S
fa9819 L* a* b*

001-0 5 72.85+0.47  1.90+0.11 9.89+0.09 0.01
001-1 5 72.04+0.79  1.98+0.32 10.74+0.21 0.01
001-2 5 71.99+1.09  3.07+0.17 11.91+0.18 0.04
001-3 5 69.74+0.28  3.27+0.90 13.14+0.18 0.13
Total 71.66+£1.35  2.55+0.65 11.42+1.28 0.05
002-0 5 71.88+2.98  2.59+0.37 15.67+0.31 0.01
002-1 5 63.83+0.32  3.41+0.11 16.04+0.70 0.14
002-2 5 68.23+1.18  4.01+0.10 18.13+0.52 0.13
002-3 5) 67.70+1.65  3.94+0.19 17.99+0.69 0.11
Total 5 67.91+£3.35  3.46+0.62 16.96+1.26 0.10
003-0 5 73.48+0.90 1.63+0.15 9.97+0.21 0.02
003-1 5 73.65+0.41 1.90+0.92 10.60+0.30 0.01
003-2 5) 73.17£0.26  2.93+0.24 12.04+1.01 0.02
003-3 5 73.38+0.39  2.73+0.43 12.12+0.19 0.02
Total 5 73.42+0.32  2.30+0.58 11.18+1.07 0.02
004-0 1% 75.87+1.16  1.87+0.34 9.65+0.43 0.01
004-1 12 68.86+0.84  2.31+0.15 11.40+0.45 0.10
004-2 12 72.31£0.33  2.83+0.10 11.64+0.83 0.02
004-3 12 70.56+£1.95  3.02+0.36 11.99+0.51 0.08
Total 12 71.90£2.90  2.51+0.52 11.17+£1.06 0.05
005-0 12 70.51+1.78  3.22+0.27 10.11+0.08 0.08
005-1 12 66.25+0.86  3.35+0.17 12.21+0.12 0.12
005-2 12 69.76£0.35  4.20+0.13 13.90+0.41 0.08
005-3 12 70.28+0.32  3.92+0.66 13.22+0.23 0.09
Total 12 69.20+1.99 3.67+0.44 13.22+0.23 0.09
006-0 12 73.12+0.14  1.55+0.72 8.73+0.11 0.02
006-1 12 70.13+0.56  2.34+0.14 10.98+0.41 0.09
006-2 12 70.68+0.47  2.62+0.97 11.03+0.47 0.10
006-3 12 70.17£0.98  2.91+0.08 11.60+0.34 0.07
Total 12 71.53+2.24  2.35+0.53 10.58+1.18 0.07

naile
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SV pH SAUANE K/S \andiild
f9819 L* a* b*
001-0 5 74.91+2.33 2.12+0.22 12.83+0.61 0.01
001-1 5 70.02+1.29 2.35+0.20 12.09+0.57 0.09
001-2 5 70.66+2.33 2.39+0.26 11.91+0.36 0.11
001-3 5 67.90+2.18 2.56+0.21 12.06+0.58 0.12
Total 5 70.87+£3.19 2.35+0.25 12.22+0.59 0.08
002-0 5 71.51+2.35 2.12+0.22 13.23+1.55 0.07
002-1 5 73.86+0.70 1.99+0.13 14.21+0.33 0.03
002-2 5 72.50+2.24 2.39+0.33 14.94+0.41 0.05
002-3 5 72.22+2.53 2.40+0.31 14.34+0.31 0.06
Total 5 72.53+1.99 2.22+0.29 14.18+0.95 0.05
003-0 6 74.45+1.53 1.85+0.16 11.83+0.53 0.02
003-1 6 74.15+1.05 1.92+0.21 12.40+0.39 0.02
003-2 6 72.00+1.54 2.17+0.10 12.64+0.33 0.01
003-3 6 70.97+2.30 2.39+0.30 11.68+0.25 0.07
Total 6 72.89+2.08 2.08+0.28 12.14+0.53 0.03
004-0 12 70.40+2.37 1.61+0.15 10.20+0.05 0.09
004-1 12 69.00+1.21 1.94+0.15 11.90+0.14 0.11
004-2 12 69.73+0.99 2.04+0.11 11.21+0.18 0.11
004-3 12 69.25+2.00 2.08+0.17 11.43+0.44 0.11
Total 12 69.59+1.58 1.91+0.23 11.18+0.68 0.10
005-0 12 73.73+2.37 1.70+0.19 11.33+0.11 0.01
005-1 12 73.86+2.43 2.26+0.34 13.19+0.42 0.01
005-2 12 74.26+2.22 2.06+0.38 12.91+0.86 0.01
005-3 12 72.12+1.50 2.24+0.29 12.52+0.42 0.03
Total 12 73.49+2.03 2.06+0.35 12.49+0.86 0.02
006-0 12 73.97+1.56 2.05+0.18 12.64+0.27 0.01
006-1 12 73.95+2.85 2.23+0.39 12.35+0.36 0.01
006-2 12 71.02+1.25 2.51+0.12 12.96+0.33 0.04
006-3 12 72.09+0.63 2.29+0.14 12.42+0.44 0.02
Total 72.02+2.52 2.27+0.26 12.59+0.39 0.02
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NPTV 7 VBIYPMITNARDIN 6 %A WU dudenaulendefidoudeTEdeumiu
vosyamsdeuiildiyuladumstedonidauainnadomniian wiiu 73.49 dofiansan
uiazgAnIINnaes wuil maderlasldthdeusauauuarliinsrudenidumsdiedon
fauainsnndian L* whitu 74.91 wasmsdouildsamdiunavinges EM wagmniiena
90% Hearwainstosiian L* Wiy 67.90 dnganaveaesiildhaduuasmeeutia
AwEiNaadY Wiy 72.89 yansvaaesiildansduiduasdisdeuiiainruainueds wiiy
72,53 dndugamanasesiifi didnluastedeudidnanuainnade wintu 72,02 Tuvaed
ynmavaaesithusrulenduastasdeudienmainaio wirfy 7087 uarganveaes
i leauduansedoudidaueiadetosiian Wiy 69.50 sudi

dwsuianndudidouardues (a%) wui udesaulondeidoudae tidond
afpaniBendemietislusmmdumsviinues EM wazniniima 90% uagliinusyunduans

a1 (-

qedon A1 a* 1nfign windu 2.56 wasnsdeusenfeudmuauiidiyuladuasdie

=

a0

fou e a* doean M1y 1.70 iWaRTUIUAAZYANITNAABY WU YANTTNARBITILEUN
= <, 1 Y oA a = ) Y o v o
wudenduansdiedouiiannde a* unitga Windu 2.35 st laud yan1svaaesiildin
Xy o ' Y A a v o o vy & 1 1% i a
eluanstiedeuiinuade a* wintu 2.27 yamseaesildansduluamsyieden Anade a*
wirfiu 2.22 dugansnaaeiitinaduluasdiedendanade a* wiriu 208 luvaegiigans
naaosldunulaluanstiedendanade a* wiriu 206 wazgamsvaaesiliunlaawduans
1 Y oA A "W o w 1A a @
PredouiiAnaty a* Wiy 1.91 muawu Ineynyamveasstiadluluiamnennuiuding
| i R A a a A i Y v vy Ay v Ty A
druAanuduii@uuagdvtes (b¥) wui dumenaulenmefideunigidou
(% d{' v A ‘: L% ! £ ’é 14 ’oj ¥ 1
annaniendiewdendudnsdummiinues EM wazninuing 60% warliinansduansyae

a1

fou A1 b* 1nfian windu 14.94 luvasiinsdauseihdousamuauildunlaauduansyie
fdou A1 b* Uoelga Wiy 10.20 lBRIITUILARLYANITNAGDY WUT YANITNARDINLY
v | Y oA a =i v v g v o & v
ansduduanstiedeutianad b* uniian Windu 14.18 58w A Yan1snaaeildunten
Juanstaedeniianaie b* wiriu 12,59 yansneaeiildiiyuladuastiedendanade b*
Wit 12.49 dquganisveassilduiuzvndenduastiedoniinneds b* windu 12.22
° [ e v 8 a [d 1 £ a1 = (- e v %
dmiuyansnaaesiltinaiunduansyiedoniiniade b* wiiu 12.14 uasyansveaaediltun
Tnawduanstiedoudanaiotesfian b* windu 11.18 auadu lneynyanisnaasiiainiim
Hudindes
dmsuaiaudud K/s wudn gansveaesilduilaawduanstiedouiian K/S un
ign Wity 0.10 sosa3n loun gansveassildimzemdsnduastisdon dan K/S wafu

0.08 dmsuyanIneaesildasduduansiiedon A1 K/S wiiu 0.05 daugansvnaasiily
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H &

waduduansgiedon A1 K/S wiriu 0.03 Tuvasfiganismeassiinyulauasintigduans

' v a oA A a 1 o ' ' Yy v Ay v -
B8N WA K/S 10U AD 0.02 LUDWNTULLNALHIDYNNITNAGDY WU LFUAYNYDUAIYUN

ISP

v Y Y v A o d' Y a & o | o K
EJ@@J@I'JEJ‘U']EJ'E]inﬁﬂﬂ"ﬂ']ﬂL?J@ﬂa'JEJLWa@Wﬂiu@miqaj‘UﬂqﬁﬂﬂﬂGUEN EM Lagn1nud1nig 90% dUAn

K/S innfige Ae 0.12 lumsnssiusneg1snsmaaesiifan K/s teefign fe iWusefideuse
Housmuauilitinagan dnula uashdidduasaedon fegammeassiidoude
Houfiadpnidendrewdensdusnrdumaminues EM uasnntina 60% Aldthatuuazi
Yuladuasasdon fegrmmasesideudimindouiiatninidondremieidusandau
nsntnues EM uagnintaia 30% lduula wazthdidnduanstisden laeden /s

WINAU 0.01
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% ad v

eNgaun8ID oL

1%

len

AuPneNal

A L* a* b* U4

AE

100

90

[ATRAN =]
6zl
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967 AR
15

seet
ccc

G6¢L I

v9C1
soz

[AWAN rrrrrrr
pzz @

[AX2N )

167 TR
90 M

61 PrrARTIIRE
9zc

98¢l [

cerl
L7

Nt
g0zl

G269 L

10 R
0z

611
pel M

z01
19T H

8911 B
[ |

L60L Kk

v9ct
A |

x4}
o1 M

STV K

€811
S8

IR o]
Al -|

Lk

v6v1
ccz

7471
661 M

98¢l [

ccel
ciz

60C1
ez

c00L [

€8¢l I'Yf!{{{{
[AN4

BLUMNBAL

001-0 001-1 001-2 001-3 002-0 002-1 002-2 002-3 003-0 003-1 003-2 003-3 004-0 004-1 004-2 004-3 005-0 005-1 005-2 005-3 006-0 006-1 006-2 006-3

69.73 69.25 73.73 73.86 74.26 72.12 73.97 73.95 71.02 72.09

69

7097 704

72

[QL* 7491 70.02 70.66| 67.9 71.51 73.86 72.54 72.22 74.45 74.15

2.29

226 206 | 224 205|223 251

192 217 | 239 161 194 204 208 1.7

85

1.

199 239 | 24

212

2.39 | 2.56

Bb* 212 235

119 111.21/11.43 11.33 13.19 1291 1252 12.64 1235 12.96 12.42

10.2

12.64 111.68

B a* 1283 12.09 11911206 13.23 14.21|14.94 1434 11.83 12.4

7

<

ad v

Ny v
YNAIYNYUNIYITYDULYU

¥

It

Auaena

a L* a* b* voud

AE

AN 22 LHUATNW
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A15719 8 MBUSEUWIBUATE L* a* b* vaudunenaulenaleidasyedausneny

4 nsfeusou msfoudu
s SEHUAE JEAURE
LEN
L* a* b* L* a* b*

001  71.66+1.35° 2.55+0.65° 11.42+1.28° 70.87+3.19°  2.35:0.25"  12.22+0.59"
002  67.91+3.35° 3.46+0.62° 16.96+1.26° 7253+1.99° 222+029°  14.18+0.95°
003  73.42+¢0.32° 2.30+058° 11.18+1.07° 72.89+2.08° 2.08+0.28°  12.14+0.53"
004 71.90+2.90° 251£0.52° 11.17+1.06° 69.59+1.58°  1.91+0.23°  11.18+0.68"
005  69.20£1.99° 3.67+0.44° 1322+0.23° 73.49+2.03°  2.06+0.35°  12.49+0.86°

006 71.03+2.24°  235+053% 10.58+1.18°  72.02+2.52°  2.27+0.26®°  12.59+0.39°

95N 8 WU LdulendeNdeunedannainionalrtindeNien1enaInIsuen
o & { { ad £ 14 1% [ = 1
EUleraIN1INAaeie 6 4n WUl A1 L a* b* vea3snsdeuseulazdeuidu dauuaneg
fuegralludfyn1eada (p<0.05) Ingdsn1sdensou wuin ganisnaassilduratuduans
Fredouiirmruainuadeniniian wiriu 73.42 dnAsmsdeudu wuii ganisnaasanldun
Yuladuansthedeu faanuainueienniign wiiu 73.49 Jspanuainaunndsaliand
' a ' ! ! v PN A g v Yy & ' v
AaulUn19dvd druminuaitesngn Ae Yan1smnaenltarsduiluaistiedonves
AWn1sdensou dA1AuaINRaY 1WNAU 67.91 dwwalWandroulun1sdiun asdunin
2V 2/ 1% v a v o LY o k4 = k4 ¥ ¥ <
Aoansidumedeuanddudmsviiluned msdenldyanismaass 002 (darsduluans
] [ [y £ = 1 & 1 v o a [
Hredan) lunensaiudiunindeanisandadne msidentdganisveass 003 (guraiiuduy

anstieden) vesisnsdenseu viseynnismaaes 005 (dunuladuastiedo)
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MsulSeuiisuad L* a* b* vasdunenaulenaleilyansuieyay

! >
FINNUY
100
80
[\
C 60
[cw
ap
=
3 40
o
20 3 8 g 3
o A 2
A iz i
0 i =i -
gouseu 001 006 | gaudu 003 005
Bl 7166 | 6791 | 7342 719 | 69.2 | 71.03 70.87 | 7253 | 7289 @ 6959 | 73.49 @ 72.02
- EN 255 | 346 | 23 | 251 | 367 | 235 235 | 222 | 208 | 191 206 @ 227
B b* 11.42 16.96 11.18 11.17 13.22 10.58 12.22 14.18 12.14 11.18 12.49 12.59

AN 23 BRUAIWEUSBULBUATE L* a* b* vaadusienaulonalenldansitedauseany

M1519 9 MsSeuiauad L* a* b* vaudunignaulanalsenlgoansidaunisuinuidau

1 %4
NINNUY
[ 1 v v % @
RG] Asdauseu Asdeudu
A15UANUN seRuAd seauAd

AIUAY 72.95+2.10° 2.12+0.64° 10.67+2.35°  73.16+2.45° 1.90£0.269  12.01+1.22°
EM 30% 69.12+3.469 2.55+0.63° 11.99+1.97°  7247+2.64°®  2.11+0.28° 12.69+0.872
EM 60% 71.02+1.82° 3.28+0.63° 13114253  71.70+2.15% 2264027  12.76+1.24°
EM 90% 70.30+1.96 3.30+0.51° 13.34+2.24°  70.76+2.36° 2.33+0.26 12.41+1.03

[
Y o w

nuewmn: FsnwsiaeiululwindinuwandaiuegaiitedAyvneada (p<0.05)

o

N5 9 MSSeuieguaAd L* a* b* vasdumenadlenaieflte nsiaiunisusin

v

Ugoufsneiu Insdsenavluagganisnaasaidauisurddinivay Unddeunly

8MI1EIUNITULN EM hazn1nudmna 30% 60% wag 90% WUI1 8RSIEIUNISULNUNEaUN

o w a

! % I Y 1A a ! U 1 a v a
BAAFIINU aqmai‘m Ad L* a* b* GZJE]\‘WJﬂﬁﬂﬂ?i%@a@fmﬂﬁﬂuLLG]ﬂG]'Nﬂ‘L!E]Eﬂﬂ'&luﬂﬁ?ﬂiyﬂ/nﬂﬁﬂm

[ '
a )

(p<0.05) WANATAUIANAINAINNVBILFRLYANARDY WU NsUAiandIeIvReaeaind
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dousssuvdlagldtiazen (Fniuaw) daAnuainaunniianns 2 3nsdeu wedntadedd
AUlUNN9EVNIUTBAUD duLlandefniaiy EM wazn1nuinnalusmnsndiuia1eny dana

iA1AUEI198naINYANITNAGRY taBYAN1SNAaRINlTns1duNITNdng 30% voeian1s

fdousou fAANNaIteeian Wiy 69.12 wadnladsreulumeddy

ANE L* a* b* vasaumenadlanalelydnsnalunisvsinungaud

! ¥
NIANP!
100
Q o S 5 ©
80 R 3 = 3 2 S 5 5
TG ] ] B ] & & B
C 60 - [ - [ : B I i
& B i
aé B I
5 40 5; :
e :1 : ]
20 = = 3 : ST = T o g
s = 1 Ll <@ Hq o o S - -
% ENIEI == ) R EECIP - - o ]
=S S :3:N :3:«7@ e : ﬁg : “‘g @
0 S : : R - : :- - ; b= _S Jem o R _S
gauseu  Control | EM 30% EM 60% EM 90% @ eeandu  Control H EM 30% | EM 60% @ EM 90%
mELe 72.95 69.12 71.02 70.3 73.16 72.47 1.7 70.76
[ EN 2.12 2.55 3.28 3.3 1.9 2.11 2.26 2.33
b* 10.67 11.99 13.11 13.34 12.01 12.69 12.76 12.41

AN 24 WAUAINWATE L* a* b* vaudusienaulendlenldonsidiunisuiinundaun

A19NU



85

A1519 10 HANISNAFIUANURANUAINUYBIERBNISTNVBLEUAENIEISN15dauSau

nswagud n1soud
IWEA9E19NT 3TAUATIY .
FTAUAIIUAINY
NAFaY AINY

Acetate Cotton Nylon Polyester Acrylic Wool

001-0 4.0 4.5 4.5 4.5 4.5 4.5 4.5
001-1 2.5 4.5 a.5 a.5 a.5 4.5 4.5
001-2 35 4.5 4.5 a.5 a.5 4.5 4.5
001-3 825 4.5 4.5 4.5 4.5 4.5 4.5
002-0 2.0 4.5 4.5 4.5 a.5 4.5 4.5
002-1 1.5 4.5 4.5 4.5 4.5 4.5 4.5
002-2 1.5 4.5 4.5 4.5 4.5 4.5 4.5
002-3 15 4.5 4.5 a.5 4.5 4.5 4.5
003-0 BL5; 4.5 4.5 4.5 4.5 4.5 4.5
003-1 3.0 4.5 4.5 4.5 4.5 4.5 4.5
003-2 35 4.5 4.5 4.5 a.5 4.5 4.5
003-3 3.5 4.5 4.5 4.5 4.5 4.5 4.5
004-0 35 4.5 4.5 4.5 4.5 4.5 4.5
004-1 2.5 4.5 4.5 4.5 4.5 4.5 4.5
004-2 3.5 4.5 4.5 4.5 4.5 4.5 4.5
004-3 3.0 4.5 4.5 a.5 a.5 4.5 4.5
005-0 3.0 4.5 a.5 4.5 4.5 4.5 4.5
005-1 35 4.5 4.5 4.5 4.5 4.5 4.5
005-2 2.5 4.5 4.5 4.5 4.5 4.5 4.5
005-3 2.0 4.5 4.5 4.5 4.5 4.5 4.5
006-0 35 4.5 4.5 4.5 4.5 4.5 4.5
006-1 3.0 4.5 4.5 4.5 4.5 4.5 4.5
006-2 35 4.5 4.5 4.5 4.5 4.5 4.5
006-3 35 4.5 4.5 4.5 4.5 4.5 4.5

' '
[y a [y o

NUNGLNAN: TEAUANAIMNUVBIET 5 s8aU Tnefl S2AU 1 Afign seau 2 61 5eaU 3 wald

q

S¥AU 4 AU SEHU 5 ALaA
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1NANTN 10 NsnadevaNtRnUAmuYesdrienstnldInsgIu AATCC T™ 61:
2010 METHOD 1A (400 C, 10 Stainless steel balls, 45 u1il) wansAaasn1siasudnaz
nsioud ndnsmeaeuauamutesdrenisinvendudiendrefidoudiendond
AUy ihdonlldsnandaunisviin EM uazmnuea 30% 60% waz 90% laeldansaae
Annthugnadon ansdu thady thleau tyula uasihidh deisnstousou wuil

ARRensasudwanseiy Ineduienmegnsauauldastieinainiiuzslvaiaie

I [y

~ a g v oA o = a &y v Adw 9 -] )
NSLURAYUFLANUDENTEAUAIUAINUYBIABYTEAU 4.0 (PUN) MNULFUAENYBUNIYUILDURN

Y

AuAx (Us1Aannsld EM wazniniinie) vesswanismaaes 003-0 004-0 005-0 Ay
Fudnofidoudieindonlusnsidaunisustn EM uagniniinia 60% 18959@n1SMnaed
001-2 003-2 004-2 006-2 wazdvaatdudrefideuseirdonlusnsdrunisudn EM uas
mnana 90% wesswasHansNAaDs 001-3 003-3 006-3 IAadsnIsWasuaRsysuAI

a 1Y) a & Y v v Y % v ) | o
ﬂﬁﬂumaﬂﬁ@q58@‘U 3.5 (A) 99984911 AD Lau@']EJV]?JE]lI@’JEJu’]EJ@iJIu@Wi']ﬂTUﬂWinIﬂ EM ey

1 1
v ) b o

ANUIRE 30% VBISHANITNAABY 003-1 006-1 Avaudum1eNdoumgunganlusnsdlu

A58 EM kazniningmng 90% 1895%an15nnasd 004-3 hasauaidun1eNdounigungay

1 [

AIAIUAN FRANTIINAADY 005-0 TiA1RAENTEAUAINAIMUYDIARETEAY 3.0 (NBUM)

Y

A v v a v Y - Y] | ) o Y
IUGUEUSVIL??UW']?J‘V]EJEJQJ@'JBuqﬂaﬂiuamiqﬁQUﬂqﬁﬂuﬂ EM tiagn1nunig 30% U995nanis

1Ma0d 001-1 004-1 waztdumeNdaunl8ugaulusns1d1UNITNIN EM wagnnudinia

I [

60% VDITHANITNAADY 0052 1ANILRAINTEAUAINUAINUIBIADEYTLAU 2.5

Y

(Fineld) druidunendaumerrdousiniual Yaesan1TMAae 002-0 uagiduneiidou
sgurdanludnsrdiunitsvdn EM wazniniiena 90% Yaesvian1svaass 005-3 lviAnaded

TEAUANUAIMUYBIARYSEIU 2.0 (WalY) uazidurendeumeidenlusnsidiunisndn

'
a [y

EM tagn1nidn1a30% 60% 90% UDI5han1nnasd 002-1 002-2 002-3 iﬁmmﬁw AR

AUAINUTBIADETZAU 1.5 (Wh8) ANUAIAU

Y

dmiuaefeNloud MAINITNAGOUAILAMNUVDIARBNTTNVBUAUAEYANTT

nAaeie 6 90 lngldarsyiefnainuiuzeiy arsdu Waty dilaau diyula wazdadie

o 1 v [y

A7835N158U50U WU ANRASNTISHUBUALITAIMULANE1NUIAANLRALNSLAUAINUAINU

1 LY

U09ERYTEAU 4.5 (ALaf)

Y



87

A1519 11 NANISNAFIUANURANUAINUYBIHRBLEIVDBFURENIYIsN15TouSDU

o AAsunify
SWafIBg 1IN INAFRY -
FEAUAIUAINY
001-0 3.0
001-1 2.5
001-2 3.0
001-3 2.5
002-0 3.0
002-1 25
002-2 2.0
002-3 2.0
003-0 35
003-1 25
003-2 3.0
003-3 2.5
004-0 815
004-1 25
004-2 3.0
004-3 25
005-0 3.5
005-1 25
005-2 2.0
005-3 2.0
006-0 3.5
006-1 2.5
006-2 25
006-3 2.0

o aa o P ) o a ) ° ) ]
UGN T2AUAIINAINUYDNET 5 S8aU laehl S¥AU 1 ANNgn S8AU 2 ¢ Seau 3 weld

YU 4 AU STAU 5 AL
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91N911579 11 nan1snagevaudinmunmuvesddouas 191951 AATCC TM 16

: 2004 OPTION 3 (20 HOURS) LLﬁ@Qf"W"]ﬂ’]iLU’S8‘14’?1‘1/1’5%ﬂ’]S‘VIG]ﬁ’e)‘Uﬂ’lﬁmﬂﬂwusﬂaﬂﬁﬁiauﬁﬂ%@ﬂ

idumendoumetndoumiiniuay Undouilddnsidiuniswdin EM waennunng 30% 60%
way 90% lngldansiiefinainuiusuiuden aisdu Watdy Uilaaw diyula waguuen

meIsnsfensou nud Alafevesdiudsunnifuvendumendeunigirdeuiiaiunuves

sWayANITMAABY 003-0 004-0 005-0 006-0 Fsldanstedentady Uhlaau Uyula uas

q

27
o A v 1

U WAnsiasuddesiannseduainuamuvesdagseau 3.5 (7) Tuvueiidunei

Y

foumesindousnauauveIstaynnIsnaaes 001-0 002-0 (diuzaulenuazasdudu
astedon) lusmendoumetidauiimuay ddeunlddnsidiunisulin EM wasnnunig

60% VoI5HALANITNAGRY 001-2 003-2 004-2 (Muuzvlen waily uazuileawduans

I v 1 1Y

Y7881) TAINISUASUANTEAUAINUAINUYBIABRESLAU 3.0 (NBUR) AIULEUAENEDUAIE

Y

(%
o v

ihéeuilddnsndrunisviin EM uagnintiiana 30% vesnaaganisvaaes Wuefidon
Fretrdoudilddnsrdiunisniin EM uagnIntina 60% v833HaN1IMARe 006-2
(it duanstieden) Wuseiidouseindonildsnaiunisviin EM uaznnthena
90% vosaWANIINAGEY 001-3 003-3 004-3 (HtimguuTeon thady waginlrauwduans
Prwfion) Iinsiasudiisyfuaunmuvesdegssiu 2.5 @Eweld) dwsuiduseiidon
Ferhfeuildsnadiunisvin EM uasnimiima 60% ve9siaYANITNARBY 002-2 Way
005-2 Adansdunaziuladuansdiodon) dudrefidousethdouilldsnsdaunismin

EM uazn1ntdina 60% e959ayan1snaasd 002-3 005-3 uag 006-3 (lansdu Uryula

I 1

Sy | % v ‘:4' = a Y] = Y]
LLaguquﬂqLUUﬁqﬁﬂnﬂﬂaﬂJ)Iﬁﬂqﬂ']ﬁlfuaSuall’]ﬂmi’j@%i%@‘Uﬂ'ﬂqﬂJﬂﬂmuﬂJ@ﬂﬂEJEWSG]U 2.0

Y

(wald) aua1nu
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M1314 12 Han1agevaNURnuAmUYesidan1singuaaduditenldisnisdausou

o . . AnnAnRNY1IEAINKIAS danfiarnv1aanIwen
SWERIDE19NIINAGDY - S
FTAUAIIUAINY FTAUAIIUAINY
001-0 4.5 4.0
001-1 4.5 3.5
001-2 4.5 4.0
001-3 4.5 3.0
002-0 4.5 4.0
002-1 4.0 25
002-2 4.5 25
002-3 4.0 25
003-0 4.5 4.0
003-1 4.5 3.0
003-2 4.5 4.0
003-3 4.5 35
004-0 4.5 4.0
004-1 4.5 4.0
004-2 4.5 4.0
004-3 4.5 4.0
005-0 4.5 4.0
005-1 4.5 3.0
005-2 4.5 3.0
005-3 4.0 25
006-0 4.5 4.0
006-1 4.5 4.0
006-2 4.5 35
006-3 4.5 3.0

' '
[y a [y o

NUNGLUAN: TEAUANAIMNUVBIET 5 s8aU lnefl seAU 1 Afign seau 2 61 58U 3 wald

q

AU 4 AU TLAU 5 AL

NPT 12 Kansnadeuantinuamuvesdsenistng Ineldunsgiu AATCC

a a 4

TM 8: 2007 LaAIANEANAAKIYIFAINLIAILALEANRAKNIVIAATNTYN UAINITNAADUAINY

Auvesdsan sTnguedumenaslendenldsndunmsviimideauisieiu laguszney
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lUargyanisnaassiidausigundiiniuay urddeunlddnsiaiunisndn EM uag
MAUIANE 30% 60% wag 90% WUIN ANRAYYIEANRANIYINENINLIIINITANAAADUTN

woe ngidumenatlonaiswsiasyanisnaassdiulngliiiaivesdnnfndivian muis

=

UeganfiszAuauAmUYesdagsEaU 4.5 ALae) eniusiayanITmaaes 002-1 uag 002-3

duaneNdauanudeunluonsidiunisvain EM kazmnuiena 30% way 60% (Idansdy

1%

wazuyuladuansdiedon) way siayan1snaaes 005-3 wWudendeuainuidoudily

gnsdunisudn EM uwagnniina 90% (duyuladuansyiedon) Ihaadevesdnnin

FNYIENNUITIAATISEAUANUAIMUTDIERYTEAU 4.0 (AUN) AuEAY

Y

dmiuardnnfaiivianinlen vaen1IMAaeUANAImMUYRIERaN1TTRg WUl
WumenaulendigNdousigundoufiinIuANNYANIINAaeY useNdausiuundou Nld
gn31dUNIINdN EM tagninidinna 60% 18459@yAN1SNAaY 001-2 003-2 Lag 004-2
P = S a H = ) v Yy v Av v S v o vao )
(hugvuden diaty waziilaauluansiiedon) Wusendoumetdounlddnsidiu
n139sdn EM wagn1nuinna 30% ve3siaganisnnass 004-1 uag 006-1 (duruzvanden

waziddnduaisaiedan) dusendouseuidaunlvens1diuni1susin EM wazninuiana

a

90% vasshagan1snaass 004-3 (duratinduaisyiedon) linnadevesdnnfindiv1a

) Y = 1

a o a { Y] a A v oy v N
anlensfianiiseAualuAmMuLeddedseau 4.0 (Aunn) Tuvasiivduieandiegnsi 3

Y
4

idunendaussindeunlydnsidiunisvdn EM uasninuinna 30% veesiayanisnnaad
001-1 (dunugvueniluanstieden) Wuiendeusigtrdeulddnsndiunisndn EM
LaNINUIN1E 60% Vossiagan1snaaes 006-2 (Huyuladuaisviedon) udeindoy

megindeunldansidiunisndn EM uagninidina 90% vessiayan1snaass 003-3 (14

I [

atuduansyredon) uaadsvasdnnantiv1ian e NseaunIuAIUYId a8 sEeU

Y

3.5 (7) ddumendoumetndeunlddnsidiunisvdn EM wagniniiena 90% ve3siiaye
MIneaes 001-3 uay 006-3 (duwzanuTenuaziinduanstiedon) useiidousae
ndauilddnsrdrunisvdn EM uasninuinna 30% a9sWaynan1snaaed 003-1 wag 005-1

(ihatiuwaziyulaluanstieden) Wuieiidonmetndouilddnsndrunisvin EM uag

(%
o

MNIWE 60% VossaganIsmaaes 005-2 (dunyuladuasyiedon) Winadevesdnnsa

1 [y

v A P ) a & A, o Y Ay v )

ANy AN NenNTERUAINAMUYRIFRYTEAU 3.0 (Hauf) dmTuiduriendeumetides
lgdnsrdrunisndn EM wazninidinia 30% vessviaganisnaass 002-1 (Iuusauden
Wuansiedon) ldusendauseuidaunldensidiunisvin EM wazninuiena 60% vadsiia

ganmsnaaag 002-2 (Wansduiuanstiedon) uazduieidouseundeunldsndumsmdn
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EM 4a2n1niinia 90% essiayan1svinass 002-3 uaw005-3 (dansduuaziyuladuansdae

go1) TARAEYBIEANRREIY AN WU ENNSEAUANUAINUIBIEBESEAU 2.5 Anald) muanu
Y

A1519 13 HAN1SNAFaUANURAMUAWMUYDIERaNITTNYRdUseTlgIsn1sdauLEy

nswaeud nsWeud

SHERDE19NNSNINGBY  FEAUAIUAINY SEAUAMUAINY

Acetate  Cotton Nylon Polyester  Acrylic Wool

001-0 4.0 4.5 4.5 4.5 4.5 4.5 4.5
001-1 4.0 4.5 4.5 4.5 4.5 4.5 4.5
001-2 4.0 4.5 4.5 4.5 4.5 4.5 4.5
001-3 4.0 4.5 a.5 4.5 4.5 4.5 4.5
002-0 35 4.5 4.5 4.5 4.5 4.5 4.5
002-1 2.5 4.5 4.5 4.5 4.5 4.5 4.5
002-2 2.5 4.5 4.5 4.5 4.5 4.5 4.5
002-3 2.0 4.5 4.5 4.5 4.5 4.5 4.5
003-0 4.0 4.5 4.5 4.5 4.5 4.5 4.5
003-1 3.0 4.5 4.5 4.5 4.5 4.5 4.5
003-2 3.0 4.5 4.5 4.5 4.5 4.5 4.5
003-3 3.5 4.5 4.5 4.5 4.5 4.5 4.5
004-0 4.0 4.5 4.5 4.5 4.5 4.5 4.5
004-1 3.0 4.5 4.5 4.5 4.5 4.5 4.5
004-2 3.5 4.5 4.5 4.5 4.5 4.5 4.5
004-3 Sh 4.5 4.5 4.5 4.5 4.5 4.5
005-1 2.5 4.5 4.5 4.5 4.5 4.5 4.5
005-2 2.5 4.5 4.5 4.5 4.5 4.5 4.5
005-3 2.0 4.5 4.5 4.5 4.5 4.5 4.5
006-0 35 4.5 a.5 4.5 4.5 4.5 4.5
006-1 3.0 4.5 a.5 4.5 4.5 4.5 4.5
006-2 3.0 45 4.5 4.5 4.5 4.5 4.5
006-3 3.0 4.5 4.5 4.5 4.5 4.5 4.5

(% ) (% o A

) aa . Y} 5 Y] ]
‘ViﬁJ']ElL‘VW‘!Z FEAUANUAINUYDIFU 5 AU I@EJV] LU 1 NdRM 52U 2 611 SEAU 3 W@I?j

q

YU 4 AU STAU 5 AL
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3101519 13 nan1smegevausRnuamuresdnenisdnveduseiildisnis
doufu THu1nsg1u AATCC TM 61: 2010 METHOD 1A (40° C, 45 W1¥) LARIALAAY
nswWasuduarnsioud ndensnegeuarurmuesddonisdnvedusonaulonded
Houdethdeudniuay tdouildsnsdiunisudn EM wagnntma 30% 60% uas
90% aeldansdrefnantuzanmden a1sdy thadu tleay diula uasidid de
F3n1sdeuidu wui Anadsnsiasuainnuuandnsiu Tnoduseideudioindouilai
uzrndenifuanstisdeuvemnstaganiamaass uagduieiidousetihdeudiamun

YDI3HAYANIINAGBT 003-0 waz 004-0 (Muratiunazilaauduaistiedon) liruadenis
Wagudnnganseduanuamuresdeyszau 4.0 @uin) luvaeidusiendouneudoy

[ [

AIAIUALTDITHAYANITNAGEY 002-0 005-0 uaz 006-0 (Iasdu Uryula uaziudndu

Y
1%

A159718891) LEUABNTDUAIBUNEDUNLTONT1AIUNITULN EM wazn1nuIsnga 90% Ua95ia
YAN1INAABI 003-3 wae 004-3 (Hhaduwaziilpawduaistisdon) dudendoudie

Foudlddnsndaunismin EM wazmnuimna 60% vessiaganisvnaes 004-2 (duradudu

ansnedau) Tanadgn1siUagUaANSEAUANNAINUYDIADLTEAU 3.5 () @IULdUn 8ol

Y

Agtgounldnsdiun1snin EM wagninuinng 30% Yedsiayani1snaaed 003-1 004-1
waz 006-1 (Wiadu Uileau wasihddnduanstiedon) dudiendeudeudouily

8n31dUNIININ EM Uazn1ntina 60% veesiayanisnnasd 003-2 uaz 006-2 ((dinatiy

wazididnduaisaiedan) Wdusiendeuaietdaunlvensidiunisutin EM wazninyiana

7
o A v

90% vossiayAn1sVAaes 006-3 (Iihdidnduaisyiedon) liaadenissAuaruamues

I [y

= 2 a o ) Y v A v Y % v Ao v o | @
d983emU 3.0 (lnaun) a'ﬁfii‘ULﬁu@’]ﬁl‘wU@Nﬂ'ﬁﬂu’]ﬂ@llWI%@W?WE‘?QUﬂ’]ﬁMMﬂ EM LLag

Y
1%

nnna 30% VoISHAYAN1INAABY 002-1 005-2 kag 60% VBITHAYANITNARBY 002-2

I [y

way 005-2 (dansdunavinyulaliuansiieden) Wanafenszdunnunmuvesdeysyiv

Y

2.5 (AnalY) waridun1eNgaun18UNgauNLToNSI@IUNITHIN EM kagn1nuIna 90% 89

1 [y

FWAYAN1INARBY 002-3 Uag 005-3 WiAadenTeAuAAmMUYeIdagsEay 2.0 (wald)

U
AIUAIAU
AnsuAnedsn1sUaUd NAINISNAABUALAINUYBIARBNISTNYIEURNeNE T
naqeigeumeungaudiiniuny Yndaunlddnsidiunisvdn EM uagniniinia 30% 60%

WAy 90% Lagldasviefnainiiuguuten @154y Yraty Yilaau Wndula wazdidmn
Y

[

1838 sdauLdunuIn Anadsnisideudlliirnunanatadulraeds N AUAILAINUYDY

[y

dogszdiv 4.5 (Aide)
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A1519 14 NANISNAFIUENUAANNAINUVDIARaasUaduAelgIsn1sdouEuy

oo Adeunify
ARt 1IN INAFeY -
FEAUAIUAINY
001-0 4.0
001-1 35
001-2 4.0
001-3 4.0
002-0 3.5
002-1 35
002-2 3.5
002-3 4.0
003-0 4.0
003-1 4.0
003-2 4.0
003-3 4.0
004-0 4.0
004-1 4.5
004-2 4.5
004-3 4.5
005-0 4.0
005-1 4.0
005-2 4.0
005-3 4.5
006-0 4.0
006-1 4.0
006-2 4.0
006-3 4.0
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[y a [y o

NUNGLIAN: TEAUANAIMNUVBIET 5 s8aU Tnefl seAU 1 Afign seau 2 61 58U 3 wald
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9109154 14 wan1snaaevantRveinuaIuvaddsionas loumsgiu AATCC T™M
16: 2004 OPTION 3 (20 HOURS) Wanefn15iUasudnasnismaaeunuaniuyosdsonas
vondudenanlondefidonseirfeuiauny ihdeniildsnandiunisniin EM uas
mntma 30% 60% waz 90% lngldarsdiefnanihuzuuden ansdu dhady dlaau
hyula wazthiudh feiinsdendu wud audhvesduderemiuamuresdneuasd
Auuand iy Tnsdudefideudiaindeuildsnaarunisutn EM wagnininna 30%
60% way 90% YBIFHAYANIINAGDI 004-1 004-2 uag 004-3 (deilaauluanstedon)

umendeaunigigeunlddnsidiunisvidn EM Lagnniinig 90% Yaeshayan1snaaes

005-3 (IHuryulenuansedon) Wanadenisaeudingaiszduanuamuvesdey

Y

1%
1% 14 14 o v L% 1

seu 4.5 @AdA) luvasnduaendaunigirdeusimuaudiulvg eniiu yan1svaaes
002-0 (dasduluansdavdon) WWudrendaunisurdeuiilddnsndiunisnin M
La¥NINUINIA 30% YBITHAYANIINAABY 003-1 005-1 way 006-1 (Irally drula way
= | 1% Yy v oAy v T v g v o | o H

g wluaisyiedon) idumendeumeudeunldansidiunisnin EM uaznindinia

60% VBITNAYANITNAGBI 001-2 003-2 005-2 Uag 006-2 (lmzuauten thady drjula

P27
o A

waziddnduasaiedon) dusiendaualetdaunlyensidiunisusin EM waznindiaia

1%
1% o

90% VBISHAYANITNAABY 001-3 002-3 003-3 uay 006-3 (Fiugamden ansdu thady

1 [y

wazi A nduansdredan) Iaaasn15UasudNsEAUAINNAINUYDIADE AU 4.0

Y

(Fnn) uasdudnefideudnetideusaniuauvessiayanisnaaes 002-0 (dansduduans
Preden) Wuieiideudioidondlisnsdiunisviin EM waenimitnia 30% vessiars
n1svaaes 001-1 002-1 (dhugaudenuazarsduduarsdaodon) duieiidoudou
HouildEnandruniavn EM wagniniena 60% vessiagantsvaaes 002-2 (arsduy

anstedon) lAnsuasudgengaiseAuanuamuYesdegseau 3.5 (7) auady

Y
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A1379 15 Han1snagauaninuamuvasdrianstaguaadusienldisnisdoudu

s AnNARRIYIENINLIAG dnnAnrnvnianinden
FWARIBENNINAdDY . .
FZAUAIUAINY FZAUAIUAINY
001-0 4.5 4.5
001-1 4.5 4.0
001-2 4.5 4.5
001-3 4.5 4.0
002-0 4.5 4.0
002-1 4.5 4.0
002-2 4.5 4.0
002-3 4.5 4.0
003-0 4.5 4.5
003-1 4.5 4.5
003-2 4.5 4.5
003-3 4.5 4.0
004-0 4.5 4.5
004-1 4.5 4.0
004-2 4.5 4.0
004-3 4.5 4.0
005-0 4.5 4.5
005-1 4.5 4.0
005-2 4.5 4.5
005-3 4.5 4.0
006-0 4.5 4.0
006-1 4.5 4.0
006-2 4.5 4.0
006-3 4.5 4.0
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[y a [y o

NUNGLAN: TEAUAINAIMUVRIET 5 s8aU Laefl seAU 1 Afign seau 2 61 58U 3 wald
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31NA15 15 HansnadeuandAnuAmuesddeni1stng tHu1nsgiu AATCC
TM 8: 2007 LARAIANANNRAAKIUIIANINBIAUALEANAARNIY AN NTEN NRINITNAFBUAIY
Amutasdronistaguesduienaslondeiidondethdensaua ihdouilldsnndan
n13vETn EM waznnuena 30% 60% waz 90% lngldanstaeinantiuzenmden ansdu

Wty dileau dula wazihdn dedsnisfeudu wuin AedevesdnnfniivnianIn

¥

widlmsanfAnAeutnstoy lagynyanismaaes WA eievesdnnini1vian neiatsfign

[y 1 [y

= = a a
NITAUANUAVIUYDIERYTEAU 4.5 (ALae)

Y

dmsuAmdnnfini1van1mben NaINITNAFEUAINAINUVBIERDNNTTAY WU
HuAedaunieindaudInIuANUeITHAYANIINAGDY 001-0 003-0 004-0 kaz 005-0
(dnuzanulen waiy ulaau wavihyulaluastisdon) dudenidousetrdounlyd
gnsrdrun1suln EM wazniniina 30% vessaganisveass 003-1 (dihaduduansdae
v Y v aAw v % Ny Yo ] o S Y
fou) dumendeumetgaunlddnsidiunisndn EM uazn1nuinig 60% VBITNAYANIT

N9ao9 001-2 waz 003-2 (ddiuzvrduntazinatuduaisaisdon) lieadsussdnnin

1 [y

A1U1ENMTENANTIANTEAUANLAMUYRIEDETEAY 4.5 (ALEA) LAZYANITNAGDIUBNIIN

Y

Pna1unl TiA1eagve9dnnAREN91EN TN ENNSEAUAINUAINUYBIEBLSEAU 4.0 (AU1n)

Y
AUAIAU

asulaiandsmasninienaanssuiruniseenaule lladaddeulneleisnig

q

%

winsegaunsd wazihludenddulondreiieidnisdonsounasdoutu dwaliliand
g d‘ ‘ﬂl ¥ 1 } 4 a a ¥ 1 20’ | ¥

Wenanvainvany Wesanlaldanstiedonanassuyid 6 vlia lawn uusaulen asdu
Waily dilaay driula uwazihdgn Wenaasvaudiniuamuvesddaumeuinsgu
N1sNAERUAIMD (American Association of Textile Chemists and Colorists: AATCC) Wuq1
drulugnisindvesdulenaiglouinsgrununaeindinuinsgiunnmuall na1me 13
Anfindvaadunendoumeddousssuvifdelinmasiuulitesndl 2 FNan1IAEeU WU
dulvgjaudinuamuresdion1sdn AUAIMUYBIERBLAY WALAIHAIMLYBIERBN1ITAY

¥ 1% = a

fifnazuuueglugeszning 2.0-4.5 Auduiendeudedsssuvatl Wetnluneiluiud

a dll L7 v (3

mefnudies awisaudmeluwdsuilundndusidmsuduresusownsgundnsdue

€

YUY (UNY.) Usenntiinaziasoasaniele

9
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HANITWMUIAULUUKEAS I agusuBeainassandulendledoudsssuvin

NASUASI9ETIALLIUAY NSHaLIdUlewasanndg o A5T5UVRAUNAIFINTU
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a a

L%"aqmmﬁﬂﬁwa;u (Flexibility) A118An3130 (Originality) WazAI1UAAALLEEAADD
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Tamnsailulduselovdlsivaneiians ddsildogegneldnginasiviennuduineiis
danaliAnnsaassananulundspiu q auihluguinnssudulondisannnszuiunsd
Hufinsiudanedey Wethlulddmiuimundunuunansusidmeguvudsaisassd lng
wuan1sanduausendy 2 diu A n1sadeassdainaiedine wasn1swauIAuLUY

a (% ca A o 1 b4 U [
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Tnansiaundndudidgmensal lavinsinudeyannudesnisvesiuilan §1uu 400 A

Mdudnveuierfuniiersuauinssaniadesudleyda (Chiang Mai Design Week

2021) a4 Jrinlealyd HaN15d1339ANABINTTVRIKUSLN AT IEAZIB AR

M1319 16 Fayaniluvasnauuuudsng

N=400

Joya U (AY) Jovay
Ll
B8 177 44.25
AN 223 55.75
334 400 100.00
91
25-30 U 125 31.25
31-35 130 32.50
36-40 U 104 26.00
41-45 9 41 10.25
334 400 100.00
1N
lailausgnauen@n/inenu 12 3.00
Udn/AnAnw 12 3.00
JUTIYNNT 72 18.00
SRR 54 13.50
WHNUUTEN 54 13.50
§3NRdILN 69 17.25
annesg/ienvu 59 14.75
Sudaiily 53 13.25



107

By U (AY) Jovay
INYATATIN 5 1.25
U 9 (WIATLY o 10 2.50
334 100 100.00
STAUNITANY
Uszaufne 3 0.75
seufnwnousu 15 3.75
TssuAnwnoulaie/Uaw. 34 8.50
aulsayey/Uaa. 2 0.50
USey s 276 69.00
Useygyin 64 16.00
USgygytan 6 1.50

334 400 100.00
seldindedewiou
N 5,000 UM 5 1.25
5,001 - 10,000 um 22 5.50
10,001 — 15,000 v 88 22.00
15,001 - 20,000 v 57 14.25
20,001 — 25,000 U 98 24.50
25,001 - 30,000 um 29 7.25
30,001 — 35,000 UM 56 14.00
35,001 - 40,000 U 12 3.00
40,001 — 45,000 U 8 2.00
45,001 — 50,000 U 4 1.00
50,000 U ol 7 1.75
u q (WIAsEY. ) 14 3.50

374 400 100.00

91n01379 16 graunvudrsivdiulngilunends Andudesay 55.75 feogeg

U
[d o/

Tua9521979 31-35 U Asnludesay 32.50 Usznaus1insusunis andudesay 18.00 way

a a

fimsfinwegluseiuliyaes Anlufevar 69.00 lnelinaldndesefeusgluriasening

<

20,001 - 25,000 U AnLUuSaeay 24.50
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N=400
daya U (Aw) Souay
vhuflensaula/desmslumsidendonan sausidme
aulandedosnisunidendenandauslnoany 178 44.50
Jadgruunuisaula 219 54.75
Buq 3 0.75
374 400 100.00
ﬁwuﬁiﬁqﬂizaﬁﬁmadﬂﬂi%amamfﬁuﬁﬁﬁwa*
Wethlunnusetiu 120 20.55
WieazauuaziAngaAynaiala 72 12.33
ol nuludinusesnsuls 212 36.30
Wiluluvesrn vesy wievesiiseinfioavay 122 20.89
Wiearldslunsduasunufauimanssulneuasddiu 58 9.93
salunseysny
Bu 9 0 0.00
374 584 100.00
mnilonadendndasivinuasdondosnadanuiinuule
Sudmdndaeinialy 97 24.25
NuIALanEUAING 19U 911 OTOP 149 37.25
WNATINEUAT 19 4.75
wsandnlaense i Tuyuyu/mydu 74 18.5
Ypsmsesulall 55 13.75
Srudmheduainanssulng 3 0.75
3u q WIATEY. 3 0.75
374 400 100.00
AuElunNsTenaN 0]
ieuas 1 ads 96 24.50
2-3 oy 103 25.75
4-5 hiou 76 19.00
6 \iou Tuld 123 30.75
394 400 100.00
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daya 1 (AW) Soway
vhusadulafendndauslnesiddaulssnadililunistenudole
N 1,000 U 98 24.50
1,001 - 2,000 un 103 25.75
2,001-3,000 um 76 19.00
3,001 - 4,000 um 123 30.75
4,001 - 5,000 um 0 0.00
a9 5,000 U Bl 0 0.00
33U 400 100.00
yhuAnindadeladidwmanonisiansandendonanfusame*
sUnuU/gUNI 244 10.72
ananey 292 12.83
ddu 212 9.31
Feio il 208 9.14
3101 232 10.19
Uselewildane 220 9.67
Aanudglunsguasnw 104 4.57
ANNANESI9ATIA 184 8.08
ANANENIDN 116 5.10
AnuuUanivisivewansia 120 5.27
ANENENLYBIBIAUIENBU 164 7.21
AANHE NS 09 180 7.91
3u q WIATEY.o 0 0
39U 2276 100.00
yueudentenantasiameludnunelauniian*
Fendefudniifsunuulidniulas 199 25.81
HeonTedudmueumenLazayemans 140 18.15
Tirwauladugaunmvss@asiasiimmyauiunmm 214 27.76
Fuvounuaiivassd senduddlu 4 ogiaue 183 23.74
FonFomseldveududnnunseus 35 4.54
U 9 (WIATLY) o 0 0.00
37U 711 100.00
vinungldnansusidmeideusedandundreviol
bAE 81 20.25
IHEE! 319 79.75
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¥ o ¥
Uaya U (AL) 708a

U 400 100.00

Muagldransuaamaand@ulenalevsaly

\AE 295 73.75
laiime 105 26.25
594 400 100.00

dnwzvoIdnsugdmendulenarenvinueellanvaseeals

BRI 69 17.25
wdanseang 163 40.75
gudne 28 7.00
U WIATEY 140 35.00
52 400 100.00

naene: * paulduinndt 1 duden

Y al 1 1 a 3 [ a a a LY [
A1 17 Juslaadiulvafiianudaiuludssinunginssunisuslnandnsioe

daeandulesssuyalutagdu wud denuaulavseaudesnislunisiiengendnsioud

v Y o

damenenstudyniuninudsaula Antduseeay 54.75 luvusnde Tnguszashves

9

nsPenaniusame dulngdoiiodluldnuludinusydtu Andudevas 36.30 wnd

ToN1adoNaNA NI LADNTRIINIUTALAAIAUAINE Wiy 99U OTOP Asdusesay 37.25

[
N a [

dmsunnudlunisPendndusiedfissezind 6 Wwou Tulddenss Andusesas 30.75
drunisanduladendninailagmdefisuussanaildlunisgedssuia 3,001-4,000 vm
a @ Y = a ! [ =~ ! a A & a o s A
Anduesaz 30.75 Fednindadelandwmaranisiinnsadendenindusidme Ao anany
a & v = 4 & A o oea = 9
Anuseway 12.83 lnsdanuveulumsidentendninmidmenassmnuauladuauninves
Nandsvnzauiune Aadudesas 27.76 wenaniidamudi duilaanelindnsdumidme
P v a & v Y a o ea P Y A vy
Pndulendie Aaduesay 73.75 dnvusrewmdndugidmeanidulendienvinuaglydl
@ < 1% a & v | YR Y a v ea v Y A
anwaurudanseane Anlufesay 40.75 uazdlngdilimeldndniamdmendeumedain

funaie Andusesas 79.75
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M1919 18 Ugynnvandnaduaidmaandulesssuyalutagiu

N=400

doya U (AY) Sovaz
viupaideladulymusmanssiame*
sULuu/gUnsalsdvivare 217 17.10
ananefiliansny 109 8.59
fauailliidentesviln 137 10.80
dduliiavau 96 7.57
Liflussadueivieiudud 62 4.89
vilpvesdulylufinnuudanlvl 55 4.33
Uselunildaosiioy 73 5.75
Auasneen 196 15.45
91gn1sldautley 83 6.54
nanA gt lflANuLANANg 77 6.07
Fanildlivhanla 35 2.76
AN NKAEUINTFIUVBINEA U 70 5.52
Fngauilalunisnan 53 4.18
3U  WIATHY. o 6 0.47

394 1269 100.00
yhuAadelalutlgmuesaveskdndasidmenniian
L 54 7.67
IR 224 31.82
ez auuNansTua 192 27.27
fosRInIANanSullla 63 8.95
Y0ININITTTTRU Y 81 11.51
liflgnsansauansaeivdouineassndunn 84 11.93
31 9 TWIATEY o 6 0.85

374 704 100.00
yhuAadeladutlagyuesanuiilunisiadmiendndasidmennniian *
wrasduemlaenn 265 41.80
aoufismtheiumsldazainauy 134 21.14
AULesAvetEnIuT 64 10.09
Inuliithaula/laifsgala 168 26.50

44

AU ) TUTATEY oo 3 0.47
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daya 1 (AW) Soway
334 634 100.00
viuAnitelalulgmussnisdauaiunisune
Lallinnasndnda 95 23.75
LifiswaziBeauuthendndud 84 21.00
Laifigansansianansdus 74 18.50
fauvetusnn/asnideuuuuladny 147 36.75
U WIATEY. 0 0.00
37U 400 100.00

e * paulduinnidi 1 duden

911915724 18 fneuiuudrsvdlnglimiudaviuluuszwudymveindn s
dane wuin sUsuunsegUnsslivivale Andufesas 17.10 dudymuesaiveandndo
a = a [ o Q‘I = o o 1 a [ ca
dmadisimuns Aatdusesay 31.82 Tuvazitymvssanuilun1sindininendnfaeas

1 o I 1% a I i 1 a = [
nounasdmiremlaen Anidusevar 41.80 uarlgymveamsdaasunisvneauuaduun

ysoandsuLuuNaAnAualade Andusasas 36.75

A1519 19 AURRINIsHARNusawmeaInaulenaulandle

N=400
daya 312U (AY) Soway
fanidulendeiviusesnsnistinssuiunsnantusuuule
N8 250 62.50
n1en 108 27.00
m3da (Flsine) 42 10.50
U WIATEY. 0 0.00
U 400 100.00
minilndnfusidmennidulundreviiudeansussivlate
eruvidu 214 17.36
YAvineu 106 8.60
YAGRDY 147 11.92
ARELHE 142 11.52

HWUAB 118 9.57
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daya 1 (AW) Soway
g 67 5.43
“uIN 183 14.84
NIz 187 15.17
PN 69 5.60
33U 1233 100.00
vudenudesnisiansaridmenndulondrefidousedviele
GOERHIR AL 361 90.25
ddunszn 39 9.75
394 400 100.00
anansuLans s dmeTivinudesnsfuuuule
AINABLIVIALIR 31 7.75
ANAUTITUYIR 120 30.00
AINANYATNATIA 240 60.00
e ARG PREN! 9 2.25
3U  TWIATEY. 0 0.00
374 400 100.00
R maandasameindulendefiuuauaisiisiniile
1,000 -2,000 un 221 55.25
2,001-3,000 U 67 16.75
3,001-4,000 um 81 20.25
4,001-5,000 um 31 1.75
5,001 uw Fuld 0 0.00
394 400 100.00
yuFureugUuuvaladmsusinisuuula
38U (Minimal) 31 7.75
ey (Modern) 67 16.75
Hendnwazaa (Unique) 81 20.25
Uszindlsamaiiy (Traditional Contemporary) 221 55.25
U 9 (WIATEY o 0 0.00
374 400 100.00

nugwn: * aauliunnndt 1 fiden
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9191509 19 Frovuuudrsiadulnglinudadiuludssiiuniiudenis

a [ 6

NANAUNFINDINLEULINAIBIN WU LANUABINISINARNE1INNLEULINAILALNTLUIUNNS

a [

nanluguuuurime Anlusesay 62.50 nindndndusdmeandulondiefeanisuseuny

a Y 6

Farunldu Anludear 17.36 Saudesnisudnduangmeainidulendieidouniud
a a I3 [ [ a [ &a a [ & a < [
55501A AntduSesay 90.25 Aesnskanduandmeiluainateasieasse Andusesay
60.00 lngndnnsdusidmennidulendienvunzaunlsisiaiegluyisdszann 1,000 -2,000
v Anludesaz 55.25 wavdesnisguwuualadnisuaenisuuudsendlsonads

(Traditional Contemporary) Anllu5eeay 55.25

va o o

d‘ ¥V U ¥ ¥ a & 6 d‘ o
Wieladeyavesngugnadivuneud fI3enandiaseyt duaseiiveshluldly

Y

N15219NUN150DNLUUNANN U AN EUTENA28 TaalAdalkladnssuIuNITeRNWUY
a % e‘q’ U v a (v o‘q' < g.}; v 1 2

WA A UNFINDVDIFDTUNUNER STudane (2560) aanidu 8 Jumau oA NISAURILTS

Junatala (Inspiration) N155194UIANAANITBBNLUU (Concept Design) N15919UUU

LUIAIUAR (Sketch Design) N13ARIERNFULUUYBIHAR A M d IMTUTIADALAATY

[

(Collection) msdaLdunanfausisuluy (Prototype) n1susuuAlunandmusidunuy n15in

HANTUANAULUUNANYTAIDIENITNER WATNITNAGOUNITHBNTUNARA I TV 8 Tunowdl
M\
T1eazIdEARl

1. Yumpun1sAuMmLsItuaala (Inspiration) N1seenuuuasidlaussdunialasin

Uszinel AAUTRUSTSUANTIANAIYEIY IR U FUNEARBNULILAT I QnanenenaINTug

Y

oy =

JUMEANILYE ANUATNST duingmiundnnise flgTansssuviaiulasiasne meiduide

9
I3

& = Yo o 9] PN Y = 5 %
ENAITHELUILLIT HUAS “Nl@u’]lnLUULLﬁﬂUum"IaSLQIUﬂqi@@ﬂLL‘UUGQW VlaSWQUQﬂlawavL@a?J@Q

2

] ' '
I = ra o w

Auslaalutagiuituseumuduendnvalianizyesiaes At uasuly 38wy

Y

=

Anuisldaneneauuifatunisesnwuuyalifiaunivadenuunzdmiuiuslaaiduie

—

{ £4 o IS

veu 25-45 U llesanilunguifilaialadiideudrsdniau wazdiddslunistondnduei

¥
U v & a

Auenguu Snvdudunguituveunansdaeidanilanwas Tuusssy

U S
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3 Fdlud dladduun
Ussngl ﬁaﬂ1”7uu5<.$m"n“~mdqmﬁhmm~m':a”wumiwa@daﬁu

heAMIde ANATNET K1

fifulaseaine anedu 7ide

fleanuudause duag thunduussiumalalumsesnuuy

suilslaflaladuesfuilanluiagiuidugeuanudu

am o & o a do v oa &
09 Ahimnwdeuly Aalwintaufintu
nseanuuuAlilATImATe i

dwuuslaaidulevie 2545 1

AN 45 NSTAUNINLEAID15UA] (Mood board) U89N158NLUUNANNMINTING

2. FumauNITI1IULIAIINAANITEDNLUY (Concept Design) ALALTDINS
afuassdnaeluadel setauidulendredadutagmdefismaninnunsuldliia
Usglovisudme Jesfmunszusunisudnduseiiioliimnzaudenismeiduiiudi uay
ilugmuudssddudedndSagudmivanldluiinsyintu Fddmmunsuuuuided

Al L&
INLYNAYAIL

A1379 20 MsAATIERzURUULaRERRunduldnBuandulenaulendqe

wu2An CONCEPT A152aNLUUNANN aE B uIuaNEuTand e

915unl7aUAR1 MOOD (e undudnuaelATesadivaIn JUnssuudaluUiugy 1A5931e

JUNsIeuUdn (Pattern) Wunuvaunauazliauna susuuiieudte

o w

Lifinsdeuiuiumatedu dadunisaldlaasduiinUsedniu

JUNTWAEIATITINN lasesgunsadeinfiseudte anunsaauldlans 2 du
FORM & SILHOUETTE
& COLORE AdousssurAnanaanienaluwdeia wazdasiy
s18aLd8n DETILE dulendraneaduiuiemuwaianisneda Weliiinainaie
S U
YURURN
wAdA TECHNIQUE AseanwuULdeRwtulraunsalalen 2 anu
Tain) MATERIAL dulondenauihedeumedaininidendiemdenniendainssuiunms

wenudule
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AW 46 N19319LUIAMUAANTITEBALUU (Concept Design)

3, SUADUNITINUUULUIAIILAR (Sketch Design) dlelddeaguiisafuaiy
AoaN13veUslnALa) Iahdayaundnsien duasie et luldlunisesnuuundnsos
demeryuwu lnegainnnlvegnielidnenmiivusuannsnhltusslonidondudaelfia
1§€WQLLUUL§ac’JWLLWG§u1u§ULLuumsLmeaLLUUUiszzﬁﬁ'maﬁa (Traditional Contemporary)
Tnglsuunanluniseenuuumainysendl favs wazfausssuvosymadiuuun Seg3dole
fenonnNsEdeETsANANUE o uNFLUINEloNEERTULUUSNE $1UAY 40 WUUSe Senw

48 - 49
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17 18 19

AW 48 qus'mﬁas’huw%'uqu
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duusinlaiauaulilgemgiunisesnwuusininsziteannudulyldly

2 3

N1sHARRaEAIUATIANIBIFURUURER SN Fenmanzauduguslan Usznaunie

< v

AMENTNIY NTNGLESUNT N0 LFokaIYY ANMNTINNF WIAY 1NTBIED CHANSHOP

q q 3T ' q

[
va v

WazANYINA Tnsssu Uneenuuudase lnegidelavuasinguszasAvasnisiaundunuuly

Y

A3ail maepauwImslunisihlusegengianalag fanm 50 - 52

A 50 AAszikuusesauiutineanuuunainging uing
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AN 51 AATILUUVUTINSUAUTNDDNUUUANYIA INFTTY

4. Yupeuni1sAniienjviuuvandndugadmiuiineatandu (Collection)
HAN1TINIAATISALUUTIFTL Ry IS aaweuImnslunsiam WeliAnaumngay

sonshluldasdluinUsedniu uasAndenuuusnediuiy 10 JULUU Aan1w 53

AN 52 wuusefignAnLiaen
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waNINMIARLENJURUUVBIHAA S usd U ARalanty {ITulaAnu sy
FAUTnesnwu wasdwnuguswigIiunsimelondienlaimuuslemetianisnaia
Wlddwiuwlsyuilundndusidmelugluuuvesdedundud msvansuazysy 599
a [ o A ¥ d" [ I3 d‘ [ a 1 a <3 v 4 =
RAUNANUE WU N WA NEIAUNITIZANELARIRABRT e TUNITAUNIWAILUULINEEAN
(In-depth interview) wuulaifilaseasng (Unstructured interview) Tnsguiunisduniwal

< % £y d' 1 7 I3 [ fal o dy

wUULTUNIINIsAREnNsTRLUE 1181 @auiviuauliney Usswunmsdunuaiilsad

1. vinuAneg1elsiudneanidulendledaudsssuvid wagvnulvsiauawnuy
agnlsiieatunsindmelendgluldlunudmeyuvy

2. MuAnegalsiuRIduNavaIR e lendIudauasISUTIRNNDABANULIDY WAy
Andranunsadnlddmsuimunndaduridmeguyuddanivdlaviold

3. uAnIEveandulyndedaudsssuranlsazinisluinyinASe s ane
widuluguuuule ndudhmngle wagviuiivelausiugegialsfgadiunsimundneden
dulonanedaudsssuvia

4. avnareimeniIdelaiaudu mnthluiaundundsdusidmeyusuviiuda
Iimnuminzaunioll wagndndurdmensilugiuuule

tnesnuuulalviveyaindmelendediivdudanuuaaefiuiife Gilovun wazly
a = I a ) o @ I~ a [ a‘q‘ dl' I aa o w v
WARNIS5EANELARIRBRY ausavnludeduildunanduandamaiealulaludinuszaniule
mnnandunenivualngdmsuneldudumeaduiudumevuindn avyinliRduiani
a aaa Q' o v % ) 1 [~ a (v o‘r-ﬂ'
fanunulazis szasnsaiinlondlunisidimslendeiilusesealunaniugou ¢
19981913199719 BALBIRNWIEIND LNABINNNATANITNONNAINUANY LTU AN hazan
mignsadudusesrliniuieasmafenliiuguslan aaenautneeniuunaging

nalenmeldlalunisassassAnanuvsnuLeIna ity
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B R

M 53 Mmsesziiiudgnisiluldeu

INNNGNARERN FLEIvIey §338 uagdiwnuyuy lansisiguuusiuduy
o < v = b4 v v A v !
wazUSusuwuuandey elivsnzgauiuiinldlunisdaidy Junuulasasevesyn naenIu

nstlugnimanass
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AN 54 wWUUT19NRIUNISAATIZABATUSULA LU U

LuUsTHnsdniden nouhlundnduuuy {3duliinsesidiulseneuvosya
uiazymat1sazBon et luahuwuudn (Pattemn) wasdnusunuuseld Tnsusasynd
swazBondail

yail 1 Tduusznavvosn 2 5u lHuf Yainsauaunn wazdonqu fuuudadu

wuuaNRa
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=

A 55 ¥adl 1 Iasauazidenqu

PN a1 i o & = o
‘q@ﬁ/] 2 ll?n'lﬁJiSﬂaUsUaﬂsqﬂ 2 U UTenoaunle Ld@e LaynN19ndviegd UUnm

wuuldauna

e

-

AW 56 Yan 2 idetheuazn1eneYen

YAN 3 DAIUUTLNBUVDIYA 2 TU USENDUMIY bAD LATNILNIUIE1Y TWUUFA

9 9

wuvauna Uarsusuduiudeu amnsaldveadntosld
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AW 57 AR 3 IHaUnnuaznIaLng

a ) Y 19 & ° &
éqﬂ‘V] 4 llﬁ')u‘dﬁ%ﬂa‘UsUa\ﬁlﬂ 33U Usgnauniey Lﬁa@j'ﬂa"laaﬂ La@LLsU‘NﬂqﬂLLaS
Y a

N19LNUE U LUURALUU duna

L

AW 58 Yadl 4 Yagvans
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YA 5 NAUUTENBUVRIYA 1 TU AD YALATAYNININTUINABART TUUUAALUY

9 9

LalaunavauHuNuas INUa

)

-

NN 59 Yafl 5 YALATELIUNA

a0

YN 6 TdruUsenauveyn 3 U UseNoUnlY LHRE1ULVUA LHDARN LAY

(%
U =

ANNEANUIAU NLLUUG?IJ@LLUU’G‘ISJQ@

AN 60 YAT 6 1HBARY LAZN1ANIVETY
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YN 7 LA1UUTENDUVDIYA 2 TU Usenaunde L@ UNTalyudl Lazn1enavd
SN

du TLuuan VGG

A 61 ¥adt 7 HeuniBn uaznanaudu

YA 8 AIUUTLNOUVDIYA 2 TU USeNaUunlg t@aU18919 hagn19n991817

9 9

fwvudnuuuliauna

A 62 yah 8 el uazn1aunIvIe?
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A oA

a7 9 Hduusznouvesyn 2 Ju Usenaunig Ldondu Lagn14newIdy duuy

Anwuuliiauga

AW 63 ¥afi 9 1HeRaSuy waznansndy

AN 10 Hd1uUsEnouvesyn 3 Bu Usenaunig LHananallIudy Ldegna1ass

9 9

817 WaZNINLNSUIEU ﬁLLUUﬁﬂLLUUﬁNQa

AN 64 YA 10 Yagn
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5. TumuUNSHAEURNARSMIRULUY (Prototype) §Rdeldnnasndnnasiuiign

I

o A P a v Y] A Y Y] a o
ﬂﬂLa@ﬂLWBQEU‘Wiﬂ BASENAUANT € GLVimsﬂﬂ‘ULL‘UUTNVl@@ﬂLL‘U‘UVL'J IWEJLL‘U‘UG]W (Pattern) 4v19

wuvaunauasliauna lnglanaaaandnfuluumeinau warUssiugUnuuvesduwuuinay

TWAUNTENUTNY Tausiavynilsvazidenadl

I 1 L 1

4 @ | A
\ ’ A} r. ) g :
el = I8 ;

1 ) ! 1
et -~ A P
»\\/\ | ‘
.7 \\. /

AN 65 AULUUINNEIAU
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U a ¥

HAIIUNTAS9ATIARUMUUNARS g Eaneguy Ndauiieuiosuds uanananImn

67-76

PR

A 67 Aunuuyadn 2 idethauaznanewienn
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AN 69 AULUUYATN 4 YAFNEAT

T U
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AW 71 fuuuuyadl 6 1Honqu waznansundy
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A 73 Funuuyail 8 \Fathe uaznainsrena
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AN 75 AuLUUYAR 10 Yagnyse

u 99

& a

6. TunpunsuTuwilandadaaiduiuu GITelmhdusuuniauniulienaisdn

USn®ns9aeu wagkiluniuaiwuzll ielindndngiduwuuiamnin @189y uag

[y 1

winngauiunsnanluseiuguvusoly
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7. TupsumsinAnduifuLuuNalysaleandasisae Tngladindnduanduwuy
4 10 Y0 LUIARAAINAIIUNITRULUY (Fashion Show) oy AudUssyuLaTRAAIAUAN

WImRRaNnsEiAgsh 7 sou Jaiadiedlua Tudun 1 nsngian 2565 Tuau Lanna Expo

2022 Failinvisaien uazgusznaumsiinungusus denm 77

AN 76 NI5IAUEAINAIIUNITLALLUY (Fashion Show)

8. N1INAADUNITERUTUNANAMUI (Product Acceptance Testing) slufanssuil

va
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N=200
daya 1 (AW) Soway

LW
68 51 25.50
vida 149 74.50

334 200 100.00
91
25-30 ¥ g5 17.50
31-35 ¥ 40 20.00
36-40 U 39 19.50
41-45 U 61 30.50
46-50 U 6 3.00
50 ¥ uly 19 9.50

37U 200 100.00
DTN
lallausznauendn/ineeu 7 3.50
JUS1NT 45 22.50
SR RGRIZAKY 7 3.50
WUNUUTIN 6 3.00
530NN 90 45.00
anneig/ienvu 12 6.00
waivu 6 3.00
Sudeiily 27 13.50
BU Y e 0 0.00

37U 200 100.00
IZAUNTANTN 3.50
Uszaufne 7 3.50
Tseufnuwnousiu 7 10.00
iseufnwnoulaiy 20 3.50
auUIyn 7 3.50
USeyy w3 118 59.00
ETRTRINY a1 20.50
UIgyayean 0 0.00
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daya U (Aw) Joway
53 200 100.00
seldaderaliou
N1 5,000 UM 0.00 0.00
5,001 - 10,000 UM 20 10.00
10,001 - 15,000 U 40 20.00
15,001 - 20,000 U a2 21.00
20,001 - 25,000 UM 15 7.50
25,001 — 30,000 UM 39 19.50
30,001 - 35,000 U0 19 9.50
35,001 - 40,000 U1 3 1.50
40,001 — 45,000 UM 7 3,50
45,001 - 50,000 UM 7 3,50
50,000 U il 8 4.00
53 200 100.00

NANTN 21 Frovwuudeununiseensudlngidunandgs Andusevas 74.50

¥

fiongeglugiasening 41-45 Y Andudesa
45.00 in1sfinweglusyivuSeyyes And

¥R 15,001 — 20,000 UM

¥ 30.50 Usznaueandngsiadiusm Andudosas

b4

UIDYRY

A1579 22 Han1sUseiiuniseausunannuaaaneanndulenaulendledoudsssua

59.00 uazilsnglimadesainouaglums

N=200

1MUY A1 X+ S.D. ulawa

AUAINAILIY
1) sUnuuRARdueidinLuantvl 4.70+0.53 1Nl
2) HAnfuedinNEENNLaEAwalY 4.67+0.54 1Nl
3) M3ININAINAETANUWN AL 4.79+0.49 1Nl
a) il fmnzanfumsudludogdu 4.76+0.51 1Nl
5) AVNENENNTBIBIAUTENDUNARTUTLATIY 4.83+0.46 1Nl
EREY 4.75+0.51 mﬂ‘ﬁqm
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519N5UsTIETY A1 X+ S.D wuana

AUHERS U9
1) nanduadauvivade 4.76+0.51 1niian
2) Hansusidinnuvanvaty 4.69+0.59 wniiae
3) wanSoustausandne e 4.75+0.57 1niign
4) YUPKANSUNTANUMINE AL 4.83+0.46 1niign
5) Hndudavesrwinzaufunaasioe 4.69+0.60 wniiae
6) HanfusdldmduasunTaeneawazierenn il viesdiueds  4.72+0.59 mm?iqm
a319a53a
7) wandaiasauinnssy ansaunlundnluseauyuyula 4.79+0.55 wniign
8) wansausidunislivssleviiantanluviesiusgnadue 4.69+0.59 1niign
9) Yaqildfieumunzandmiuiaundnsaridmeriofunaden  4.72:0.64 1Nl
oyl
10) Némﬁ’m«ﬁlf]uﬂ'miaaamﬁﬂzgﬁgwL.Laﬁaﬂﬂuﬁmﬁﬂﬁﬁmﬂiﬂwﬂ 4.76+0.57 1niign
WWennelvd

T 4745057  wniian
Aunsldau
1) nandueiguasnedng 4.35+0.76 1N
2) HansuandnuUasnsy 4.76+0.51 wniign
3) winsfaeianunsaldnulaae 4.62+0.72 1Nl
4) WansauiagaINFon1IULEY/ YUY 4.65+0.66 1niign
5) wandauaidauudauns nunusenisldnu 4.72+0.64 1Nl
6) winfnianansadenugnlaie mnianstizadens 4.58+0.77 1Nl
7) wdnduaneuaussiuaudenislunisidauvesnguguilan  4.72+0.59 wniian
Whvane

ERTY 4.63:066  wniian

A5 22 guslamdulnglinisveusundndasidmennidulonaulondieden

dossuvd InedidrziuundeTinyniuegluseauiInyian WeNasanng 3 du wudl a1y

ANEBNUTAIATRULRALEIEn Wiy 4.75 aglusedunin se9aewn lawn Aundnsdiue

TANALLUULRAY WU 4.74 WagAIUNSIUIANASLULLIRAY 4.63 ANUa1AU

ANNFUAUAIUEILIN WU WITDAINUAILIUVDIDIAUSENOUNARA U lae 50l

AAZUILRREEINER WU 4.83 sedasn laun Mden1sdniminaeiiauvangay

a1

AN

d' | @ U Y Ao gy Y] 1% o oAl d' | o
ALLUULRAY NN 4.79 WUW@aaumIﬂLMquaﬂiﬂ‘ULWiu@Iu{jﬂﬁ]‘Uu UATNAZLLUULRAY LNINU
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Y, ¢ ! N

4.76 dyuiteguuvunanduniinuudanivaiidiazuuuaie Wiy 4.70 waiiide
wAnAueiTin s nuLazfsgale daazuuuade Wiy 4.67 muddy

dusnundndae wuin devanandusifiaumnzaudmnzuuedegsian
Wiy 4.83 09811 lawn Mdendndusiasieuinnssy anansailundnlussruguvulag

ANAZLUULRAY WA 4.79 TuraeRmdonansusdnnuviuaislasnanduaidun1saeson

a ' A

nidgauerAavzrluvissdulminUszlesiidsnndsd iaazuuuiaasvinngu As 4.76 d1m5u

Y

'
L4 1 al I v Y oa W

FUoNAR T UNAIUISONAND LS UAIALLUULRAY 4.75 @IUFIvanNan T uRld1udnasunIg
fnevnenuazrauannilayyvosdiueg waiassfkay Janldiianumangaudniunmuwn

a o & a A g S T a oA Y% a o ¢
Na@]ﬂm‘maﬁwaLW@LUUWWQLﬁ@ﬂiﬂﬂJNﬂ’]ﬂgLLUULQaEJL‘VHﬂu A 4.72 KNIVDNANNUNUAINU

LY a [ L3

wanvane Rdudavesimunzauiunanduel wasndnduadunislduseloviainianlu

=Y

ViosduegeAuAT dANAzRUMRAYINTY AB 4.69 ANUEIAU

a

Aunsldau wud idendnduaiiauuaenie da1asuuueaangn detnsuuy

9

188 WU 4.76 5998311l LA FITNARA U TAIULTILTY NUNIURDNITITIULAE

o 3

HAnAginauausnuAINfeInIstunsidiuvengugusinavaneiid1azuuuiade

% =

WY A9 4.72 TuvsNHNAN A UNAZAINADNISVURY/AVU LA AZLULLRAY WINAU 4.65 d@u
o v a o & v P a a W Y a o ¢
PIUDHNANNUNAINIT0ET1ULAINE TANALLULLRAY WTU 4.62 FIVINANTUNAIUTA
Fauuaulade MANANISEgALEENIE dA1AziuufY Wiy 4.58 LLasﬁ’ﬁawamﬁmsﬁ@LLa
SN NUTANALLULLRAY 4.35 ANUAIRU
‘39! a % Y Y Q' a 1 ‘:ll o a

wenanilgnavuuuusziiudilalideiauaiiuininusuureanadnundiauesd
ANNATIETIAR JULUUYATANAIsNLLAzTMUIAMNAINLARLIN AITEN1SABLaRANAILN
HARSalugULULBUIAINYIaNY karAITHNITNAARURAIAlUTULULYBINTINIMUIEIT
Agaziun aglsinunsiauAuwuuRdndusdmeluassilimidunisaunguiuay
TUADUYDINITOBNUUUHANTUINFMD iU sTliuFURUUNAnA e Tlaad19assATu mnua
gonutudauinizluinsandignssuiunisnangdandivdsialy

NHANTITANTUUNITHAUINEA AU FINDYUYUNNIUNTZUIUNITIATIEY

< 17

FUATILY AINALALAAULUUNANN UNAINDONAALTUINNHIMBNALLAUTINA18NAINTD

MOUANDIAIINABINITURINUSLINALARE LRSS InedlArAziuunITENSUNINAT N UEIT
Avualife 4.00 na1IAe Han1seeNsuldAzLuuaiy 4.71 Invaglauryndunuui
a v L3 gj 1 L3 Y 1 gj 14 o U A 14
HARAINNG 10 Yn lUaenenasrnuFgrusunslusunsiuuudn (Pattern) n1sidentd
a0 W = = 1 Y o st =
nddmsuniseenwuude weliguvulaiiludsse ndldlunisusenaueninvenuies

a
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a a [ 5

esnnyurui ity wiosdudunuiy widwiansussgndldegnamnzauiuuiunves
yuru datudedunuannuideiasieulidiuininimguin 4 udssgndldlusedy
yuwy fanevenuaziiiifunsieneauinnssulnifesdinsdeasia ieliAnnisious
wazasanuilaluluiiemafentu thlugniadenles (Connect) seninsesdniuiifa

2 I I3 Y ¢ A o a Y 1 A
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nsimunduleuazddousssuridandundiednsuniseonkuunanduaname
YUBEseassa lneydldusslorianndanuaoianiinisinunsdmsuaseassAnansin
AaMaYNYY MINTEUIUNTAULY Na1ed kazdagdl munguinisasieassaves Guilford
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A3UNAN133Y

1. wansAnwautinianenmveudulondefiuiulsmaniniienszuiuns
n139%201m WUl Fundreadinanldusslevidenisueniduleldinnniu desiu
nsrvIumsueniduleseinissmenidulowvufesnlufldidulodnuvazdunn fauem
asianonaeanady uarlimwiendroinmezinuuduly annmnindulendeluuiulge
AuNINA835n15niTn Tnelddnsdiuvemdsovosnal 100:1,000 n$u 1luszeziian
14 Yy Faethdidn dilaau tuznn uaztuzunn wud dulendaefindniusuud
ihndnanastiosiign 47.50 n3u drudulendrefindnmididdviminanasuiniian
40.50 n3u Wlovrlunaaeuiiasizivszneuniaiadl wud Wdulendroyanaaesil 3
fusunumaglaauiniian 72.01% yaneaesdl 4 dUsuwaglaatosiign 70.41% ¥
nsnaaesil 2 fusunansluwaglaauiniign 13.10% uazyanisnaassd 1 Ui
wluwaglaatosiign 7.82% dauaisusznovindu nudn wdulendreminirdidng
Usunadniuanasludnfufesas 7062 ierndulgludnuautinimneninsondes
a9 33AULUUABINTIA (Scanning Electron Microscope, SEM) fifdswene 500 1 WU
GlefifiuinliGeu wasvsvse sudnvazvesduleainiis dmsunmandadudielddaiden
nsnnaemndet i lunanduduiesessuu Open-End Spinning (O.E. Spinning)
Ingldansnisnaudule dhe:nddg:lvuds (70:20:10) 91u3u 3 vuna laud was 5 10 uag 16
devnduiglunadeuussiaaznistn wuin ulondiees 5 Tanuuduseionssisun

Wniian Ae 10.37 T waziinsdadinewniauniian Seeay 6.48
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2. NANIIANYIIBNITANAFGDNTIINYIRAINETONAIYNEDMINIENAINTLUIUNIT
wonidule wudn wwidondismasisniendinssuiunisuendule Wedlvadaddon
ay aa o | v 5w a = & Ao A o v v
533UYIRMEITN1INN damalrdundeuAnnisasundasduduinia Welndulundely
dondinalidian1sind L* a* b* uand1eiu Insdusienldisn1sdeusounldurdounissi
avaukazldilaawduaistiedon Jan L Wiy 75.87 waznisdounigirddouiild
gns1duNIIMINves EM uazn1nuinig 30% da1 L* deeiian windu 63.83 dwmsudsns
v I ' Y v o v 8w Y Y v Y = & | v a
doudu wudn iumeildundeusieimmunuuazlduusvudenituaistivden dan L*
A Y Y Y Y e Yo ! & H
Wn¥ign Wiy 74.91 wazn3dauslefinIuaunleensdun1mdnues EM wagnintinia
90% A1 L* Wogiian Wiy 67.90 dudn dauen a* vewmnyan1svaassdadluluiiaonig
Aududuns wazan b* fieanududvdomnyanimeass WewSeudieuad L* a* b
Ypa3an1sdausounaztdu wulin danuunnatesiuegrefidudAnieaisn (p<0.05) uay
= = a I Y v Y PRy | v o v A 1Y) '
WoSsuiisuad L* a* b* veadudslondlenlgonsnaiunisninuigoniianneii wuan
IS 1 [ 1 a o o aa
YANITNAADINAIULANANNUDYWNUUYAIAYNIEDH (p<0.05)
AUSUNITVAFBUANTRAIINAINUYDIE WU AUAIUTDIERDNTTNUDILEUAY
naregasmuadlianstisfnanuiuzaumeisnisdensounaziiu lianad en1suaeud

1 a

& v d' Y] = ) = o i X = )
LANUBYNTELAUAIMUAINUVDIABYTLAU 4.0 (ANN) LaZUANLR[YNISIUBUEA KaIN1SNAFBU

Y

% a

AMUAMUYDIARBNISTN AR NTEAUALAIMUYRIFRYTEAU 4.5 (AWEA) NNYANIS

1% v

VAaee TuvENANLAMUYRIdsanas wud diulvg dumendauseundousinuauyes

a (Y a 1 (Y

ax 1% v [ o 4 A Sy A =

WBnsdeuSounaziu Wan1swasuddesfianfissduninunmuresdegsedu 3.5 (7) -4.0
(F31n) duANUAITMUVBIFABNIITAY WUI1 ARRLVDIFNNAANIYIANNUIAIVRIITNTE R
Sounaziduiinmsanfnneuddes diulugliinndsvesdaniindivnanmuwisdesiigad

] (%

TEAUANUAMUYDIFRYTEAY 4.5 (ALam) dmsuamdnnindivaninden wud wdueele
naleNdoumetndaumAIuANNNYANITNAaRY lirtadevesdnnindivianimlendiign
d‘ U = ] U al Y 1 wa a0 (4

MsguAuAmMuYesdagsyivu 4.0 Giunn) asulddraudRanummesdionisdn ruamy

a1

vosArouas warATuAmUYDIAiensTng danlvadiazuuneglutasseming 2.0-4.5 Fady
Huefideumedsssuvd Wethluneiduilui anmrsavidmelunusguiundndaei
dmuduveuseanasgrunansusiyuey (e, Ussianinuaziedosusienield

3. Han iR UL UNAnS ue Ao ynvudsaisassdanidulendiodond
535977 1nguinisaieassdues Guiford Saufudunauniseonuuundafnsidane
dmsunisadisasshatnatedvelmidiuvesniviundieuasudndrennduussiunala

FIUIU 18 A18 WATAALEDN 3 18 ANVSULININARLNINAILIAULUUNANA U tnaladaidon



142

wulzasdaduaefinedisiian Uiunans uazeniian amadu dduvesimeidenlinm
wsuAunFud 2022 Fo andthanamdeuazinGu dusunismeldimaianismeuuuda
lnsimuadudeguden duduienslaasidfifivemnatenimenisinduneludanauy
mstfon 2 ads iilefulid 3 100d Tu 110 Ao dandedl 1 dmsudoudthmandes fandsd 2

dwsudeandnsiy dmSumsiaunduluundsdugidmeyuy lavin1sd1519nuaeenis

[ o

Yo uslnanaun1sndn wui grevsuudisadiulugilunandg s Anludesay 55.75

Y

flongeglugasening 31-35 U Anludesar 32.50 Usenaueiniusvnis Anduosas

a a a

18.00 waziin1sfinweglusziuusaans Andudesar 69.00 neiiseldnfenaiioust

T o

a

Tutiasening 20,001 - 25,000 v AnvluSesaz 24.50 tneguilnataudeansinandi
nndlendremenszuiumsnanluguiuuime Andufesas 62.50 mniindndasidme
nnddlendrefesnsusvinmdeiundu Andudesay 17.36 finudesnswansusidme
ndulendrendousedsssurd Andudesas 90.25 Saudeenisudnsuadmeriiy
amanpadeasse andudesas 60.00 lnondnasudidmeandulendrefimunzauaiss
F1AeglugaUszana 1,000 -2,000 v Andudesay 55.25 wazdeinsguuuualadnis
wsianewuuUssindlsauade (Traditional Contemporary) Anilusaway 55.25 Fdlatdoya
W LHUE S UR R WanSeid LUy Tagldduneunisesnuuunansaueiame 7 dunou
Fadlldriunsinsed duasied Ussduna TnefBoamn Thesniuu funumuyy 919138

NUTNY1 wazyIde e IiAULUUNTRUITUIAIINAI89Y TAMAIN LaEADUANBIATINY

o ea

AoaNsvasruilnalaetauviass duiunisveaeunisuensuresusinanidnenindued

v -

neyuruIndlendledandossuynd wui duslaaliniseeusundndagiuuuungidule

=

s o 1

Weuu1TU TRedANALLULLRA IUINAIWNUNNNINUALY AD 4.00 LHIDNINTULABLAIU WU

[ 1

AuANalNdAtnziugadeganga windu 4.75 aglusegdunin se9adun laun

¥ a o e 1 a Y ) v a a o o
ANUNANAUNLAIAZLULLRAY AU 4.74 WaLAIUNISIHUIANALLULLRAY 4.63 ANUAIAU

aAUswNa
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fianwazdu1n aruenaduauenaenudy dyonizfnuwdule wasdauudinszang
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a a
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dieliflanumsnzausensly (Guma weasdSnd, 2558, u. 145) FansuSudgenmnmaes
ulesneinsmatanmiduisildszorinaiumn udannsoussndadunuldfniisounay
fanudufinsrodaunndon dnfunmeaesifldldassssumifiaansamifieluviosiu
swnlflunsdesnguandlulawsaludule wuin i dallauaudiiduss assenounis
iilismueaiTen (Ca) initan Andufosay 8238 ethinazansthdmsundnidulendae
anunsogesaniuludulondelde 70.62% Tuvazd Vardhini et al. (2019) 1da1997n

arsazanelameulansanlem (NaOH) A1AIUTNTY 20% Aanantduls 11.21 vasUSuiau

<

Andunanusludulondls 17.83 Aadudevaz 62.87 wansliiiuinludnainldnindule

v =~ oA | ¢l

a a a D% v o g a = a a
ndeddunidnaunsadesaarsaniuludulela Fudugdunsdniivssdnsaimlunis

USuusanaun wduleannilusienszuiIunIstInm (@1as ¥aa1as, 2560, U. 10) tnaslunis

9 9

pinduleannisuinlgarseiazldseesiiaiusy TUNI9ASINUIINNISITENSEITUTIRN
ansngesaatglaagldszazarlunisminuiu Cheng (2016, p. 211) NMsudinA835A1S

Finmausadesanedniy uazeliwaglaaluianinlugaglaalaly 4 dUav (28 Tu)

a a L4

WIS 3NEITelein1sneaedldssesaan 14 Tu Wulendeilalidvenisinusnaduly

(=

Jevibidulefivwadnas Usinameswaglagluduledmiuau waglinnuidndiiuile (Doshi,

3

2017, p. 1) uenanidsievilianvagiuiivesdulefty wWeosanmsusulaanun gy
leldvindsanusnlinaneanainiduleladneae (Tholkappiyan, 2016, p.19) Astuiduled
H1un1sUSuUTIRan ot lundndududienie3sn1sndnwuy Open-End Spinning
(O.E. Spinning) @us18YWINLUBS 16 HAIINLTILTIROUTIAIVIAUINTGR 10.37 T26u

Y Y 1% s a < ! = a v Y v s = <
EUAMENTIBLUDS 10 TANULTIIIFBUIIRIIN 5.06 DI WaglduaeiUes 5 TAuUdus
RoussRAleeNan fe 4.31 e

2. AINKNANISIFENNUINNITAN ARG BUSITUBIRINNLEDNAIULAADNIN1ENA S

a

nszvruMswenidulemedsnisninlegldadunid Meannisldineasueulaeanladlunis
AUANAT FILANA19INNITANYIVOL udyariosdu d11UnInguInis un1inede

guas1yell (W.U.4., oaulaw) Nlihdundie dnnvudududn o duaindiuudidundend

;] 1% aa

WUA1Y ANENNAINAUNAI8TLaANIR1E tH INAUNaledd@1susenauiluaa (Phenol)

1% (%
[ a

Tngdumaliiend@aaudnwmalnaie Nannnand1Inafulnd@ed kazinannIsieaIssie

9

a v

fou s2ulUdNSn1sdauniinanoland M7 fauds wazAmMs, 2551, U. 65) dmsuddoud

= &

unnafilassasisvesanslidsssuvaussinnansividang unan tawn wudy (Tannin) Fadu

(%
o

arshianieuldanstiefnddu q Jsdundreduisfinuindunuiuaeudiegs awsadugs

uleiuagaun3dle (Schofield et al., 2001, p. 23) Waganaleiinn1seandlagain
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pandaulueniaaziudsuluiluaisuseneuilidveud (Hydrophobic) Fo¥ainl wiaadne
YA5AS karAy (2555, U. 113) aaruilotdulenmeludouwazlda1suiedanainsssuyi

al' ) a1 a o ! [ | v o & " a v
NAANNUAY aﬂNaI‘Villﬂ']ﬂqimﬂa L* a* b* UWANANNY 9815978880 UUDENEIRDN1TUDU

)]

dsssuwd Wesnnduansnsziu vseanstieden ielidedaunsandndiluludulelsdd

'
a

997U donAd0INUIIUIIBVUDY Canbolat et al. (2015, pp. 40-44) Wlda15du 15%
Juanstedenlunisdeudulendiemenaudanslelindmalileuamuvesdseudiog
TuszauUiunas Aaneadstiu Angal waeen (2559, u. 77) Ndeutdulenaltenauideniud

555UYA umenldansiisdenainiiuguinlenwaviiyulaifanuduiiudy wansli

< '

| Y N | o § v v aa = & W A av &
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& Yo
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maummumamaamwaaaw ] (Effective Microoragnism) LaEANIANE Fensadnddou
ma'«qaumaLﬂuaﬂwuaﬂismumiaﬁ’mﬁﬁLﬂuﬁﬁaﬂuﬁwﬁ’u (Cheng, 2018, p. 211)

lngaswariflaudilunisesanmefuinludulowaglaa vinlindnvesdniiunaasenun
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