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A STUDY ON THE ACIDITY OF BUTTERFLY PEA FLOWER DYE AND TYPES
OF MORDANTS FOR DYEING REED THREADS
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ABSTRACT

Synthetic dyes are often used to color sedge (Cyperus involucratus) to create attractive
and durable products. However, synthetic dyes could be harmful to health and the environment.
This research aimed to study 1) dye solutions extracted from butterfly pea flowers (Clitoria ternatea
L.) at different pH levels and 2) color quality of reed threads using alum and tannin solution as
mordants. The dyeing of reed threads was carried out by immersion in the dye solutions. The results
showed that butterfly pea dye solutions without pH adjustment, adjusted with hydrochloric acid
solution, and adjusted with sodium hydroxide solution produced blue, purple, and bluish-green
colors, with pH values of 4.50, 2.44, and 7.62, respectively. When applied under 3 different dyeing
conditions; without mordant, alum as a mordant, and alum combined with tannin as mordants, it
was found that the combined use of alum and tannin provided the most uniform dyeing and the
darkest shades. Dye solutions were adjusted with hydrochloric acid, the reed threads exhibited a
reddish-brown color, whereas the dye solutions were adjusted with sodium hydroxide produced
lisht green sedge strands. The use of alum solution alone as a mordant resulted in uniform
coloration only when combined with dye solutions were adjusted with hydrochloric acid, yielding
reddish-brown sedge strands. However, the lightness value (L*) of the dyed sedge strands increased
throughout a storage period of 2 months at 28+2°C, indicating color fading over time. Specifically,
the lightness value of the A-b-nT increased from 29.87 to 34.90, and the lightness value of the A-b
increased from 30.33 to 33.47, which satisfaction with color clarity was low, with a score of 2.29.
The study showed that dyeing reed fibers with a dye adjusted using hydrochloric acid or sodium
hydroxide solution yielded 2 shades of color: reddish-brown or light green. It was recommended
to use alum combined with tannin as mordants for color consistency. Further research is needed

to improve the color quality and extend its shelf life.
Keywords: Reed thread, Butterfly pea, Dyeing, Acidity, Mordant
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A-b 30.33% + 0.90 29.47° + 1.17 30.33 + 1.59 30.87° + 1.93 33.47% + 2.07
fina
Control 8.40 + 1.87
CA-n 6.35° + 0.21 8.05° + 0.21 9.05 + 2.76 7.45° £ 0.78 5.95% + 0.35
CA-a 18.55" + 0.49 20.25° + 0.07 18.90° + 0.71 16.05% + 1.77 17.75° £ 0.35
CA-b 2.70° + 0.28 3.05° + 0.07 2.90° + 0.14 3.40° + 0.42 3.95° +1.20
A-n-nT | 21.07% +3.46 21.27° + 2.25 15.73% + 1.64 19.90° + 2.61 17.50°° + 3.70
A-a-nT | 26.87°+1.67 26.00° + 1.15 26.77°° + 0.59 25.03° + 1.86 24.37° + 0.31
A-b-nT | 17.50° + 2.98 19.83" + 2.30 14.80° + 3.32 17.90° + 0.75 16.83 + 3.50
A-n 7.10° £ 1.67 9.17° + 1.63 9.13° + 1.27 8.37% + 1.48 9.33° + 0.85
A-a 2287+ 1.24 22.40° + 0.10 17.57% + 2.78 20.97° + 3.27 20.10° + 1.18
A-b 4.00° + 0.53 3.97% + 1.17 3.87" + 0.38 4.00" + 0.30 5.13°+ 1.05
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a | a o d‘ % o o W 2 o P P o \
M1919N 3 ANFUVBAFUNNYIQNYDUAWHNTILVIHANANAU LA UIAWIY] 28 - 30 99ALYRLYE WU 2 LADU (AD)

f70814 Suisudu 15 3u 30 U 45 3y 60 u
b
Control 29.17 + 1.27
CA-n 525 + 1.48 6.10" + 0.57 6.70° + 2.26 7.65° £ 0.49 6.80° + 1.56
CA-a 11.10 + 2.40 9.65 + 1.49 11.25 + 1.20 10.80 + 1.57 10.95 + 0.92
CA-b 10.30° £ 1.70 10.35% + 1.77 11.40° + 3.24 12.70° + 0.28 11.75° £ 0.35
A-n-nT | 1273 +3.06 11.40 + 2.17 10.33 + 2.50 12.80 + 3.14 11.47 + 3.47
A-a-nT 14.90 + 0.95 14.83 + 0.46 15.87 + 1.37 15.20 + 2.04 15.67 + 2.42
A-b-nT | 14.60° + 3.05 16.73" + 2.15 1453 + 2.96 19.47° + 2.02 20.10° + 3.30
A-n 6.33% + 1.37 7.13% + 256 6.37% + 1.97 6.537 + 1.80 9.43° + 2.72
A-a 10.83° + 2.22 9.83% + 1.33 10.33° + 2.87 10.43° + 0.81 12.27° + 1.36
A-b 14.23° £ 0.70 12.80° + 1.23 10.67° + 1.53 13.30° + 2.33 16.17° + 1.72

nuewe fsnwikuueuluyganIsnaaeLfeiy wanwmnuuanAnegdiduddynaiianauteduiosas 95

Wa A-b-nT (UuAdheansazanosng Iasduduasdiodind) finsdsuuvaniafian aniuusn
unndlen L windu 29.87 uaslutugarinedian L wiify 34.90 windudndudosas 16.84 sosaanie
swa A-n (llusuanudunsaang I9ansdusazunuiuduansdising) sWa A-b (USuAmimeansazaienig
Tansduwazunuiuduansheind) swa CAn (Livsuanudunsanne ladldansiefing) sva A-a (USuan
feasazatensa Warsduwarunuiuduansdiefng) sWa A-a-nT (USuAaigatsavanense Toansdu
\uanstaeind) wazswa CA-a (Usuadieansazanensa lalldansteind) finsifinduvesen L tuanniu
wsnvesmsiiusnw Anludeuay 15.83, 10.35, 10.16, 5.44, 3.14 Uag 1.51 amuddu

IINANIATIVEOUAIERILAT 2 2InATaU (-a) lUAUIn (+a) wansdanisiasundasandifendy
Aunsmueardluszuu CE lab wudn Wunniigndouddistdouainaendpyduiidl a unndneiu
wUseanidu 2 ngu nguusnegluand@ilien e a windu 2.70 - 7.10 leiun 59 CA-b, A-b, CA-n uaz A-n
ANUAIRU LLasSﬂﬂdanIuLaﬂﬁﬁwmwaﬁqﬁLLmamLsﬁ'm e a windu 17.50 - 26.87 lown s9a A-b-nT,
CA-a, An-nT, A-a uae A-a-nT AIUE1RU WHolAUSNYIATY 2 1Heu WUl A1 a VBN NYANITNARDI]
wluanaadntion widesegluandiden uasanftmaiviunsomdenduiu Ao nquusniiogluian
Ay 5@ CA-b, A-b, CA-n ag A-n A1 a WinAU 3.95, 5.13, 5.95 kA 9.33 ANUAIFU LLazmju‘ﬁ 2
59a A-b-nT, CA-a, A-n-nT, A-a g A-a-nT &A1 a AU 16.83, 17.75, 17.50, 20.10 hag 24.37 ANa6u

M b’ wanstnsiasuuaddananiiitu (b) WWandudes (+b) lufuusnvesnsdond @unn
fizogluandndu e b’ daud 5.25 - 14.90 Waifuinwiuiu 2 deu @unndalugiien b’ ity
flA b” daus 6.80 - 20.10 91edl EuNNTHA CA-a, An-nT way A-a-nT S b’ Asiluneadd @rudunnsiva

A-n, A-b-nT, CA-n, CA-b, A-b hag A-a flA1 b g udntios Taganiduien 6.33, 14.60, 5.25, 10.30,
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14.23 uaz 10.83 audsu diududu 9.43, 20.10, 6.80, 11.75, 16.17 waz 12.27 audndu Wefiansan
Uszneuiua L wansdedidunniipuduvesdintuanas

3.2 arwianelavesenanainsiitnennnmiveadunn

diovdunnsita A-a saunusialulandunseninnia uas Ab daunusialundider Anuns

Andenannisindadiatedian (A 3) e medeuanuisnelaveteraaling lanafwmnsnei 4

A15199 4 ANURINB AR NEANASTARBEUNNTIRIUNNSARLEBN

AMUNIND LD
Usziiy A-a A-b
AZIUY AURUY AZUUY AURIY
sUnTUnf 4.82 £ 0.27 maﬁqm 4.75 £ 0.32 mﬂﬁqm
ANEIBIUYVOIE 4.18 + 0.33 110 3.09 + 0.42 Y1unang
ANUTALIUVRIE 4.60 + 0.39 1niign 2.29 +0.15 oy
awaiaLevedd 3.27 + 0.20 Urunans 2.64 + 0.42 Yunang
Aade 3.22 £ 0.30 Jrunang 3.19 £ 0.33 J1unang

A3 4 dunnluganiameass Aa ldfuaziuuade 3.22 asuuu Td3uanufianelasedu
Urunans snnndndunnluganisveass Ab fildSuazuuuiads 3.19 azuuy Faldduanufiswelaszeiu
Ununanauiu WeinnsanseUseiiunui dunnluganisvaaes A-a ldaziuunufianela 2 Useiiu
ogluseduuiniign e nsiisunsudunnund wazanudaouvesd feazuuuindy 4.82 uaz
4.60 WU ANUEIRY FeeaaAeUsTiiuauasuwesd Tasumuianelaluszdvun daepzuuu
1.18 Azuuu drudsuifuawaiianovesdldsunnufimelassfuuiunans fenzuuy 3.27 Azuuu
dwmduidunnsiia Ab lesuanufimelannenaadaslussivunniiaafissUssiiuiende unssund
femziuY 4.75 Agiuu sesaanliiuanufimelassiuu unaslussifuaumenuazauaiase
Y048 FeATIUL 3.09 WAy 2.64 AzLUY LazgaTneAoUsziiummdniauesd AlFsunufimelatios

FIBATWUY 2.29 ATLUY LERISIUALLDEARINITIN 4

dyUuazafiusenansivy

ihdeudsssurinneendaytuliiitudy iWunsedeuiimmudunsadiaiiy 4.50 deuSuen
Anadunsaasrleansazatensnlalasnaasnuseansavarslaioulansonlad Tusnsidrusyning
ansazanensansersietnden widy 1:60 Wildaraudunsadtaasdindeuuasunvatanniii
95199 2 wanslfifiuinnisiiuansazarensalalnseassnildainnudunsaveswideufiuiu
910 4.50 T 2.44 Ehfevavddsududshe mnduasazanelaionlensenles agvilimanudunse

anaa fAwiniu 7.62 wazlatndeuandlutfe @duaunuinEy
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rounsfesdidunndonnisuiiuinTanfenisiidunnunduiiordaffiueen avtaelinising
avnaveuardaaudedu WeAnwsudunsldamaisfnduaranudunsasisesirdon anami 3
wansliiuindunnidiluamsdisindnounsdon dazndninisdendluldarsdiofnd lasiamiznsld
asavapansdusmivansazarsunuiuazndaiiaueiiga (s An, A-a uay A-b) sesasnAenisly
asazaneansauvidawien (59a A-n-nT, A-a-nT wag A-b-nT) waznslildassiefndlunisdau (59%a CAn,
CA-a upy CAD) \uannziinisindaiianetiontign Tnoiamzdlethdongnituasaraensnlelnsaasin
wieagluanziinudunsngs landsdutuduuasaiiauoninnit drundadunauanlessy

a a

ovgiiflonvesansaravansdunnndlddluanioedidunse femmilidunnsia CA-a, A-a-nT uay Aa
fgndeusethdeuiiamuniunings Fvesdunnazidunimaeudluaniizieatu whihdeudammudu
nsmgeundn (il 3) Fadululufiamaderiunsldasazaeansdusuivasazaesunuiulunisie
find ifeauindnnistasfinduesia 2 BHunnd1eiu matieindvesasasasansduinnleoures
ovgiidloniiunndoenin nluasreiusslnsesAunlaaudiuluanavesiden iaduastsznou
dstuifivunalianaluguseylsiazaie Fumefnfuiuivondunnl¥ibeiu (Win yedu wasemsz,
2564, 35-40) luvaeinsiiiutuneunsundunnludiluasazarsunuiundsanduluasazareansdy

A A a v ::4'

leosuvesezgiifonvosarsduazidviujiserdvasezarsunuiuiinduaisusznouBedouiivinau

Y

Y v v a v =~ o a a

Sy Ingluanasunilweswvuiivasiinduiuwaglaaveadunn uavdnaunilniisinevailiieuazid

9 Y

al '

luafaiusgivluanaveniigen n1sinddiniinisldansasaeansduiisaiafied (nsuinermans
usnig, 1.U.4.)

1% '

Ausunisiinandvaadunn tinann 2 Jadede aranudunsadisweainday wazansiienend

! A v oo

A7 2Iuanwazﬁfwé’ammﬂmaﬂé“zg%’uﬁmwmﬁuﬂm@a (pH = 2.44) Yhdfonaziidsh iledeudayls
unndthmauas (sWa CA-a) othdeuiiraudunsaanas (pH = 4.50 - 7.62) Lé’uﬂﬂﬁgﬂﬁammam
weadden (397 CAn uaz CAb) unnAannsdexdifinisldansvieind Fanisldansazarvansduiu
astrefnduinier alddunnendimaunsitaududunnsiety Wunesnanansazansansduu
ansilaild Sslaisunudvesidon udagyildainaty é’wmqiﬁuﬂmﬁ’a A-n-nT, A-a-nT wag A-b-nT
Jadie L wihifu 28.40 - 30.57 mnnindunniidensetdeannsiesiu lumanduiu Wethasazans
wuiuniuanstieindsiutuasavareansdu avinandlul 2 wed sudnmudunsadiwesidon
fedothdeuiianudunsaun (pH = 2.44) iunnsifa Aa fduaceuthana Wuanisiiflarsdunses
flavylium cation USunaunn denmdasiuauistves adn a1e1ianl wavame (2568) Tiiuasazansnsa
lelnsmasinvomsarmelnonlansonleddeuiinaihiunuiseiaduindouemagnuszsinom
ugunIli agldhdendifidaununsndaiiy 2.61 - 4.10 Fadunsauruasiatios lessasdluanaves
weulsleeniiuiaegluguues flavylium cation Alvdunwazdnuaiosgs (Ghun sisdad uazans, 2557,
368-380) WedonAidunnienagnuzahananzunliluannzdiodtu Jddesduaafionanier egnalsh
ay A 3 wudn dunnsa An Aldthdenannendytudiidanudunsawiniu 4.50 alddunn

IudiTereuuns wansliiiuin flavylium cation luideuvesnensayduilmnuiaisstissninideuves
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base 71lfd arsmesurAulundunendegyduilliduntiul wansdnvasdoanun vlidunnifiaaadnas

I3
<

SymeEtRuYesIIMeS IR ULALANTALAUDS flavylium cation (Fflung iles uay dnnans Sunslne,
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