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Abstract

Dyeing reed threads with natural dyes is safe for the environment. The ripe fruit of Karanda (Carissa
caranda L.) can be used as a natural dye because it is rich in anthocyanin and provides different colors depending
on the pH value. This research aimed to develop methods for dyeing reed threads with Karanda dye. The
experiment was conducted as a completely randomized design with 3 replicates per treatment. In this study, 3
types of Karanda dye were used including dye 1: the dye without pH adjustment (CM-n), dye 2: the dye which its
pH was adjusted with hydrochloric acid and dye 3: the dye which its pH was adjusted with sodium hydroxide.
Their pH values were 3.39, 2.61, and 4.10, respectively and their colors were orange-red, red and purplish-red,
respectively. In this study, there were 10 treatments including the undyed reed threads (Control), the reed
threads dyed without using mordant with dye 1 (CM-n), dye 2 (CM-a) and dye 3 (CM-b); the reed threads dyed
using alum as a mordant with dye 1 (M-n-nT), dye 2 (M-a-nT) and dye 3 (M-b-nT); and the reed threads dyed using
alum and tannin as mordants with dye 1 (M-n), dye (M-a) and dye 3 (M-b). From the study, it was found that the
dyed reed threads in all 9 treatments had brown-red color with different shades and had a” and L" values in the
ranges of 22.20-32.80 and 27.95-30.30, respectively. The treatment M-a had the darkest brown-red color with
a" and L" values of 24.10 and 25.77, respectively. After the dyed reed threads were kept for 60 days at room
temperature, it was found that there was no significant change in a" and L" values for the treatments M-a and M-n.
Moreover, the treatment M-a received the highest average satisfaction score of 4.33 from 40 volunteers. This
study demonstrated that dyeing reed threads with hydrochloric acid pH adjusted Karanda dye in conjunction with

using alum and tannin as mordants could be an alternative for dyeing reed threads with natural dyes.
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liifudosay 7 ieiulisagmnisvaaes 4 az 3 o

MSeSENAITaa1uaIsdN (KAUSO,),) (CAS No.
10043-67-1; USEnLARAWA) Autuduiesas 1 lng
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mMswwsguasavareunuiu (CAS 1401-55-4; LD
Carlson company) ANudLTUsesaz 1 lnssnanousunng
Todunuduimidn 10 n3u avaneluthoumgd 70-80
p3Awalded UTu1as 800 Jaddans warUsuuiuing
anvesotndulHldUiing 1,000 idans
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100 fiadans siodh ntuidunnduluansasaneansd
TWirenuu 1 Falus vidunnidsliavidatiuy 15 il
antuthdunnusluansazanounuduuiu 1 93lus uay
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Table 1 Treatments included in this study
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< o Aa & d‘ o a
wuluresnfnasaiesuivernia aruAuguunl 28
parwaldied Jrnududuimsinieiesay 68.30
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(6) 4uA18E199INUAREYANITNARDININTIVADY
ﬂqmmwaé?uwii’uﬁuﬁu wagyne 15 Ju uAsU 60 Ju
Tneldia3eatnd (CR10, Konica Minolta) Fafisuniis
NANMVBAAUNN LAZTIBURAMIBAIAINATIN (L) Loy
Rndidn-uns (@) ielviaanndesiuianduneusamues
ihéeu fafunsuesnian

(7) \@enyanisnaasiifinnuasmuvesduiniige
fsanannsiasuutasen U uazan a* saeanisiiu
fnwniifiddesiign wlethunlieraadinsduau 40 au
Uszifiumnufianelafifisiosunss anuanevesd n1sdnd
fifoiau asiiaue wazamy veadunniiuinwiasy 60
Tu TduuuUseidiu 5 sedu anu Likert scale [11] ddn
fyilanuaenadosvestediniu (0C) anfidrvany

U 3 AU WU 0.83

Treatment Dyeing method

Control Undyed reed threads

CM-n Reed threads + Karanda dye

CM-a Reed threads + HCl treated Karanda dye

CM-b Reed threads + NaOH treated Karanda dye

M-n-nT Reed threads + alum + untreated Karanda dye

M-a-nT Reed threads + alum + HCl treated Karanda dye

M-b-nT Reed threads + alum + NaOH treated Karanda dye

M-n Reed threads + alum and tannin + untreated Karanda dye
M-a Reed threads + alum and tannin + HCl treated Karanda dye
M-b Reed threads + alum and tannin + NaOH treated Karanda dye

2.3. nMsnsedaya
foyassnuluanadouazanlsnvuuinsgiu
MFIATIERANULUTUTINYRITRYATY ANOVA (Analysis
of Variance) NM3U38ULEUANLANANVEDATZ1IN
P o A o v v ,
YANTNAFDINTTAUAIULTBUUTDYAE 95 M8 Duncan’s

New Multiple’s Range Test (DMRT) tnausin15uuU9ia4
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3.1. punwineuanaanzsiawazualy

Yhdfonanwanzah iz viiatnseth Ay
Bueslugaaugu (-0 farnnmdunsasig
wihiiu 3.39 fdunsduadeadanivdunonvumndduaady
flanwdensfana daduiandisuoulnlveniugusuiu
[12] dlevsumanudunsaisveuidoudieaisazans
nsalelasaassn aunseisdvesidendouudlng
(héonildiduihdondmivganismaass cM-a) wuin
audunsefindy deraudunsanie wirfu 2.61
waridunady doufummnudunsaseseasavay
Twiealensenles sunseilidvenidenuasududlng

(hfeuilldiluihdeudmSuganismaass CM-b) wuin

anudunsnanas daranudunsanng Wiy 4.10 §8
unaewsg (Table 2) Wiulein wildansazansmainiu
WedSuaaudunsasng uwaraudunsamadiviils
\Anandlmidsnseglugismnundunsneg uazdlidng
WuduawdazfiaaUdsundadiufinig iesain
woulnlweriudanuasigiluaniniifunsa uagidu
an1efidl flavylium cation \fissviinifieafieglusuves

a

oxonium form AlAELAY wazansiazdsulaseasieli

i A

9glu3U hemiketal form 1Wuansiilaifididoanudu
nsnanas Wuieafudvesindenedndendiianduns
Wasuwlasldlermudunseanas [9], [13]

3.2. anvazaudunnneunisdoud

Tunsgviunmsinseadunnneudeud azdndunn
TWguludiion werdafiu (cutin) Aluasuseneu
losfu wavadevuuRudunnesn wWeldadoufnuuin
dunnlé Gudunnnoudiond (undyed reed threads) i3
Yhmageu (Figure 1) flA1 a" wag L Wiy 8.4 uay 57.47

ANUAGY

Table 2 Characteristics of Karanda dye

Karanda dye Color pH
Untreated Orange-red 3.39
Treated with HCl Red 2.61

Treated with NaOH

Purplish-red

4.10

Figure 1 Visual appearance of undyed reed threads
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3.3, nsAndvaadunniiniunisdoud
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370 Figure 2A Way Table 3, 4 %qLﬂuﬂgmﬂwiwmaa&ﬁﬁam
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CM-n, CM-a wae CM-b Tiandtnmaunsfiuansiadiu Tng

S v a0 & '
UNLBUVBIYANITINAD D CM-a #A1ANLTJUNTANIY

a

gean Ao 2.61 Wunnigndeuliduinaunsanlangn

u
a

A1 a" way L windu 31.00 wag 30.30 snudeu Tuued

v

Wdonvesanisnaaes CMn waz CM-b Aiflanudunse

o¥

Ho8n31 (A1Anufunsaniasindu 3.39 uag 4.10
d i) Wunniigndesiidhmaunsadingi Tnefien a*
Winu 32.80 WAz 22.20 AUAIAU kagA L* Ay 27.95
waz 28.93 muadu
dmdunisnaassiideudunnineldansdudu
a15928f0d (Figure 2B) wagldarsdusuiuunuiuy

v v

a13918fnd (Figure 20) azlaLdunnianduiniauns

' a o a o '

WwultRganunishlldanstiefing waadidunidn e

'
a '

f915841910A1 a” Yendunnfdeulneldaisyiefng
fdanlutag 24.10-33.84 FalnaAgsfuidunnfndoulng
Lildansvrefnd ndAeglutag 22.20-32.80 (Table 3)
] a o 3K % v A v v
wanandudinaiediu weian L veadunniidaulaely
a1stednd dAndesndt Ingeglutie 25.43-28.77 diu
P Ay 9 v ' a aa * ' i
wunniideulaglildansiiefindial L u1nndi lnvey
Tusina 27.95-30.30 sua1ny (Table 4) wansINNISToUT
T¥asvefndaryinladduty Neatne 2 @annizn1snaassl
flansduduansdefndieiung nalnnisiuaudy

vesddiunisuinanindelangergiidenluasdy

a

A9AAADIAUINUITEUDS Pimchan [14] N191891U71
widunniideuseniiunavsheaylhiandsiu fio Audes
warduns mndeusiunulnunadenergiidondain
(potassium aluminium sulfate) Lagn1swinlaau LduUnA
Taosdaidutu i1 L anas uaglien a* wio b’ gatu
dewssuifisutunisdoudeindeouniisseguies Tne
Inunadeueraiiiondan aadrviuselasesfiun
1A Laud (coordinate covalent bond) 'iz‘vi’ﬁ’]ﬂmaqaﬁ

= a

fumyilensendia (OH group) veddunn Fedamnduiuway

adaue Weussenladaiiuindduiu agaslsfnnu

Tu913d8v04 Nammakom et al. [15] Tdansduluzuvas

= o

Inuwnadelaralidoudamnaiududuiiassesay 0.2

u
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Wielhdunniifousethasaldsuandinmasuunady
dunady Wunaanindelavgluasduiuivluanavesd
fou \inansusznoudserulmifivildandiudsuwladly
dewdsuilounavesnsldasdreindii 2 wuu
AIEAT L 989YANISNARDY M-n kag M-n-nT wuin
unnlugansyaaes M-n fian U wirifu 25.60 Sefoenin
dunnluynn1sneass M-n-nT Afldn 28.77 (Table 4)
wansliiiuinnsldansdusauiuunuiu aglddunndid
ladthmaunaduninnsldansduiiowiaien (Figure
28, 20) ilesarnifunisiauasudssansamiuves
ansteRndia 2 viia lavozgiidenlonauluamsduazyin
UfAsemaaiifuunuiu aduasusznauBedou
v ifuiauszaunanssenineddoufuituiinves
wunn Auunuiiuagaiaiussiaiiiuiwaglad (cellulose)
voadunn drauvesesgiiiloulosauszaiaiuseiu
Tuanavesdden Fsasiinanuudausdunsdanigld
w3 2 §u [16], [17]
dlesesdduanuduvesandunsandunn
wuin dunnlugamaveaes M-b Fatmaunaduiian
sosawnAstdunnlugan1Imaaes Mn, M-a, M-b-nT,
ManT hag MnnT @2 L 1infu 2543, 25.60,
25.77, 26.10, 27.60 kag 28.77 a1ua1ay (Table 4)
Tnsnzdeinisldanstiefndsusu 2 via srufunis
VSudrmnudunsaanawesinden Sawinlvdunnila
thaaunaduninnisldansduiiosedraien (Fisure 28,
20) Junaananuaiesvesuaulnleniuluaniig
Anudunse sdfunsiinansuseneuldetaul malves

Ashansdaefng [10]

3.4. Araamuvasdunniititunisdoud

msUszfiurueauresdsenisiUdsunase
a" uay L naeanisiiuineg) wudien a” §5Uuuunis
Wasuwasniufuen L @unniideudaedenitlaild
a19fndla 9 lauA CM-n, CM-a kag CM-b (Figure 3A)
wazdunnidoudethdoniilidunisusuaiauiu
nsAAg uildansduiduanstie@nd (M-n-nT) (Figure 3B)
dvsndunnazdnansaunseiueadiududvinnaly
ugavieveanisiiudne 270 Table 3 wudn wdunnly

YAN15NARE CM-n n1sildeunlasdn a” egreilluddny

waafiusneld 15 Ju Findndunnluganismeass CM-,
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CM-b was Mn-nT A1 a” SuUAsundaandeain
Wusneild 30 Yu winRarsanludssiiuvesnnsld
anstefnaiinatuauamuresd fensiUieuiiey
s uialunisanasuesdl a’ 581319 CM-n (0.09 fia),
M-n-nT (0.05 sio¥u) way M-n wansliidiuinansdueie
graonsanawes a i Insameiileldansdusiuiu
wnuily M3dsuulaswes a” sewinanisiusne L
AMNLANANDE NIy A A EEs
dmiunsAsunlamesen L wuingenisvnaes
dulngfen L Winduideiusnvunuty (Table 4) e

\SEIEIRUN5TA199098F wudn veadunnluganis

a adav

naaosfblldasiiefndionsinisiiuduveean L

ety 15-30 Jundaiusnel 33 CM-b wag CM-a 18951

nsiRuTudefures L gefiqnfie 0.21 uag 0.13
3898931 A9 YAN1INAGDY M-n-nT, M-a-nT, M-b-nT wag
M-b #flgnsinsiiuduvesdn L wihfu 0.12, 0.12, 0.13
way 0.10 mwa1du egnalsiniu A1 L'uay a* vesdunn
fifoudae Mn way Ma lfin1siUadsuudasegiag

o o

yEFUNIEnR 58171915 AU Teenuddunnly

U b
YANTINAGDY M- uae M-a Sansiiandthnauaaduii
(Figure 3)

Mndayatiarunudt idunnluyanismaaes Mn
uar M-a ansnsansnunndlaffian esnd a” uas

L™ ldumnsnaantunsnvasnisiiudneiagreiiiedna:

2

De €

MN9ERR MaonTEEEIa1 60 Tu F9INT 2 YAN1TNARLA

TWlenanatnsuseiiuanuianalaludunaudaly

Table 3 Change of a* values of dyed reed threads during storage

Storage time (day) Treatment
CM-n CM-a CM-b
0 32.80+2.14° 31.00+2.41° 22.2040.61°
15 31.05+1.51° 30.60+1.69° 22.80+3.52°
30 26.90+1.90° 30.40+2.08° 23.40+2.08¢
a5 27.40+1.55° 27.90+2.45° 19.48+2.32°
60 27.15+1.64° 28.70+2.37° 17.59+1.96°
Decrease rate/day 0.09 0.04 0.08
M-n-nT M-a-nT M-b-nT
0 29.93+1.11° 33.84+4.26 27.60+3.16
15 32.70+1.39°¢ 34.63+2.84 25.69+2.51
30 27.9341.26° 34.70+3.52 27.30+2.08
a5 26.40+2.97° 35.16+2.40 26.47+1.15
60 26.75+2.52° 35.77+3.17 26.20+3.48
Decrease rate/day 0.05 - -
M-n M-a M-b
0 25.20+1.94 24.10+2.78 28.2242.21
15 26.17+2.08 23.87+1.86 29.90+2.35
30 24.87+2.32 23.17+0.59 30.23+2.56
a5 26.20+0.95 21.67+4.29 30.18+2.26
60 26.95+2.60 23.60+1.78 29.80+1.68

Decrease rate/day

Data are presented as mean = standard deviation.

Means with different superscript letters in a column for each treatment are significantly different at the

95% confidence level.
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Table 4 Change of L" values of dyed reed threads during storage

Storage time (day) Treatment
CM-n CM-a CM-b
0 27.95+0.49° 30.30+0.57° 28.93+1.15%
15 32.60+0.71° 31.40+0.39° 31.80+2.12%
30 34.40+1.06¢ 33.30+1.02¢ 40.00+0.87°
45 36.28+2.48¢ 35.60+0.85¢ 38.50+1.25°
60 38.35+1.64¢ 38.09+0.92¢ 41.50+1.48°
Decrease rate/day 0.17 0.13 0.21
M-n-nT M-a-nT M-b-nT
0 28.77+2.04° 27.60+2.08° 26.10+1.64°
15 34.73+1.59° 29.27+1.95° 26.87+2.40°
30 34.23+2.73° 29.97+3.11° 27.80+2.48°
45 35.00+2.19° 33.20+1.21¢ 31.60+2.50¢
60 35.90+1.20° 34.70+2.70¢ 33.90+2.40¢
Decrease rate/day 0.12 0.12 0.13
M-n M-a M-b
0 25.60+1.28 25.77+2.47 25.4340.31°
15 24.60+2.07 27.50+3.11 24.07+7.75°
30 24.87+3.16 27.30+2.84 27.87+3.60°
a5 26.10+2.42 27.47+1.85 27.80+0.87°
60 26.85+2.33 27.40+2.34 31.50+1.52°
Decrease rate/day - - 0.10

Data are presented as mean =+ standard deviation.

Means with different superscript letters in a column for each treatment are significantly different at the

95% confidence level.
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M-n-nT M-a-nT  M-b-nT

Figure 2 Visual appearance of dyed reed threads
(A) Using no mordant; (B) Using alum as a mordant; (C) Using alum together with tannin as mordants

(See table 1 for definitions of treatments)

(A) w , I I I ”

CM-n CM-a M-n-nT M-a-nT  M-b-nT M-b

Figure 3 Visual appearance of dyed reed threads after being kept at room temperature for 60 days
(A) Using no mordant; (B) Using alum as a mordant; (C) Using alum together with tannin as mordants

(See table 1 for definitions of treatments)

Table 5 Satisfaction to dyed reed threads (n = 40)

Attribute Satisfaction score

Shape of reed threads
Normality of shape 4.16+0.32 4.74+0.44

Color of reed threads

Beauty of color 3.50+0.64 4.26+0.72
Clarity of color 3.62+0.70 4.4240.61
Uniformity of color 3.16+0.49 3.94+40.72
Durability of color 3.42+0.83 4.3940.70
Average 3.61+0.64 4.3340.66

Data are presented as mean * standard deviation.
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