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Abstract

Plant tissue are studied by using the Free-hand method and cell stainingfis studied under a light
microscope. The preferred dye is Safranin-O, which is available only expensive. Therefore, there are study
the extraction of natural dyes to substitute synthetic dye. But due ¢ its inconuvenient when use, cannot
produce the required quantity, difficult to store for long-term use'and umable to control the colorfastness of
the samples studied. Then, this research aims to developgnatural'dyes from part of plants in anthocyanin
group for dyeing plant tissues. Three types were selected, heartweed\of Sappan tree (Biancaea sappan (L.)
Tod.), pericarp of mangosteen (Garcinia mangostanaye.) and bract of bougainvillea (Bougainvillea sp.).
Extraction method by using distilled water, methyl alcohel and acetic acid and adding mordant NaCl CuSoaq
at a concentration of 10%. Staining test with plantitissuesief little ironweed (Cyanthillium cinereum (L.) H.Rob)
compared with Safranin-O concentratien ofy'solution 0:1%. The result was natural dye of Sappan tree
extracted with distilled water and QUSQg‘mordant has best result with pH=2.98, a reddish tint, L*=25.15,
a*=24.91 and b*=18.07, which is closestito Safranin-O. Natural dye extracted from distilled water and CuSQOq
mordant for spray drying. Inlet tempetatures test at 210, 220 and 230 °C, found that 210 °C is the most
suitable temperature for evaporating water from the paint. The moisture content in the standard range
(7.5 %db) and the highest natural pigment content (58.3 %yield) were obtained with a statistically significant
level of .05. The optimium Tatio of natural pigment dyeing to distilled water solubility was determined. The
ratio of 1:1, 12, 1:5,andy1:10 showed that the ratio of 1:1 had the best effect on the colorfastness of the
flesh. Comparediwith'before spray drying method. pH=3.22, L *=22.47, a*=20.33 and b*=16.51. Therefore, it
is advisableftolise the natural dye essence of Sappan tree extract with distilled water and added mordant
CuS@ain cell and plant tissue dyeing to substitute Safranin-O dyes.

Keywords: The development of natural dye, anthocyanin, plant tissue
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fnsfnwinafiundaninvesnssuiumsiuisuuruleslunisuanddouvids Tngvinsdnwgamalivtn
fomnzaunuitgamgdl 210 ssrnsaidoa JJuiidiian Aldnanninuazarudulunasinnsgiusonsu esan
dogumgiigatuasrlisnginsssimeigeiulde vinlinsdgnaufourdnunniu Seilindianudusiuay
Fonsiiardusyilitimdniu Sagnaufeudriunaeduluassnduiuludsuuresuvmiuesd (chamben)
vhllsuTunamsditosas

Fvavslag Ao Inermans unIneraseuasIvel
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aafl 1 Aanudunse-ang (pH) uasAdvesddousssundtuddondunsey
a1fiu déou AINIA-A9 (pH) ARATPE
L* ‘ a* ‘ b*
Afiousssund (Rv-ansildann-uasuausl)
1 wnurs-thndu-liBusesunus 6.21 28.86 | 17.41 | 31.76
2 wAnEn LRS- ndu-NaCl 6.51 27.28 | 17.17 | 30.33
3| uure-tndu-Cusos 2.98 2515 | 2491 | 1807
4 wAUR9-Methyl alcohol-laiifnsasuaum 8.35 27.28 | 18.46 4M46.68
5 wnue19-Methyl alcohol-NaCl 8.11 25.48 16.86.\| 24.23
6 wAUN13-Methyl alcohol-CuSOq4 3.12 25.47 | 41946, [24.16
7 wAUR9-Acetic acid-liiAnnosuaumn 4.09 4315 -390/ | 17.28
8 wNue9- Acetic acid-NaCl 4.10 3821 W.-3.57 | 15.60
9 WAURNS- Acetic acid-CuSOq 3.01 3¢d7TN 359 | 15.35
10 | wiensne-ihndu-lahiuuosuaui 7.23 195" | -4.40 | 37.76
11 Lﬂﬁaﬂﬁnﬂﬂ—ﬂfwﬂé’u-NaCL 7.53 19.30 -3.20 36.05
12 Lﬂﬁanﬁn@m-ﬁwﬂﬁu{usoa 6.30 19.76 | -2.85 | 35.73
13 | Waenilana-Methyl alcohol-lalifinsosuauy 6.57 1851 | -2.47 | 20.77
14 | wienilsna-Methyl alcohol-NaCl 6.40 1893 | 277 | 21.82
15 | wienilina-Methyl alcohol-CuSOq 3.28 19.26 | -2.50 | 20.93
16 | wWienflan-Acetic acid-lildiusasunu 4.30 3051 | -5.86 | 10.95
17 Lﬂaaﬂﬁﬁﬂﬂ— Acetic acid-NaCl 4.20 30.21 -5.88 10.85
18 | Waenilane- Acetic acid-CuSQy 3.90 30.03 | -5.69 | 10.74
19 | luuszaudlesin-dhndu i iuue e 7.15 3509 | -7.59 | 18.21
20 | ludsesuilosishndu-Nact 7.02 3290 | 536 | 18.90
21 | ludsssuidlosihshndu-cusol 3.50 3227 | 492 | 1693
22 | Tuusesuidtesiin-mdthylatcohol luiissasuawsi 7.38 31.84 | -2.80 | 2091
23 | Tuuseaudlosila-Metfiyl alcohol-NaCl 7.31 31.09 | -251 | 20.30
24 | Tuususiuiledyih-Methyl alcohol-CusOs 4.20 3317 | -282 | 21.73
25 | TutsesdiloaflaAcetic acid-ldiinsesunuyi 7.76 1892 | 17.33 | 10.23
26 | TuuseAuilosih- Acetic acid-NaCl 7.70 1897 | 14.81 | 10.34
27 L IuusgiiuitBeiih- Acetic acid-CusOq 3.30 18.03 | 16.68 | 10.10
dondansnzignsiiiule (safranin-O) 2.94 2211 | 2380 | 14.96
el 2 HANTNARDIQMYEUINLY AATBuLar UMK AT oNsTTIA
MAaes | gauunll anudu | Aefisanudy R IAE| AnaRgUIUmE
g1 (C°) (%db) (mean) (%yield) (mean)
1 210 78 59.6
2 210 7.6 7.5% 58.4 58.3%
3 210 7.2 57.1
i 220 5.8 42.1
5 220 5.7 5.6% 44.6 43.%
6 220 5.4 43.0
7 230 3.7 3.4% 40.2 41.8%
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n15NAaes | Al anudy | Anadanudy USuauned ARdeUsuansd
41 (C°) (%db) (mean) (%yield) (mean)
8 230 3.2 43.5
230 3.4 42.0

M1397 3 NANITIATILNANULUTUTINYRIRUMRYLTdmMTUAINLTLYR A BT TTUYA

Groups Sum of Squares df Mean Square F Sig.
Between Groups 25.260 2 12.630 189.450 <.001
Within Groups .400 6 .067

Total 25.660 8

M19199 4 HansIguigUNAMLUY LSD senineeainiiuninfiuanuturesddeusssu il

Mean 95% ' Confidence Interval
(1) Inlet (J) Inlet Difference Léwer Upper
temperature temperature (V)] Std. Error Sig. Bound Bound
910 T220 1.9000: .2108 <001 1.384 2.416
T230 4.1000 2108 <.001 3.584 4.616
T210 -1.9000" .2108 <.001 -2.416 -1.384
1220 T230 2.2000 .2108 <.001 1.684 2716
T210 -4.1000s .2108 <.001 -4.616 -3.584
1230 T220 -2:2000" .2108 <.001 -2.716 -1.684

*. The mean difference is significant at the 0:05 level,

M13197 5 NaN1TIATIZNANNMUTUTIW B BRI v LI S UUTI AR T aus s THYA

Groups Sum of Squares df Mean Square F Sig.
Between Groups 501.947 2 250.973 127.686 <.001
Within Groups 117793 6 1.966

Totat 513.740 8

M19199 6 WaadstUSBUIBUNTAMLUY LSD seniveamaivdniuuSunaneddonsssuyii

0 0) Mean 95% Confidence Interval
Difference (I- | Std. Error Sig.
temperature temperature ) Lower Bound | Upper Bound
T220 15.1333 1.1447 <.001 12.332 17.934
T210 i
T230 16.4667 1.1447 <.001 13.666 19.268
T210 -15.1333' 1.1447 <.001 -17.934 -12.332
T220
T230 1.3333 1.1447 .288 -1.468 4.134
T210 -16.0667 1.1447 <.001 -19.268 -13.666
T230
T220 -1.3333 1.1447 .288 -4.134 1.468

*. The mean difference is significant at the 0.05 level.
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(3 é'm'lfci'auﬁmmsauﬁqmaamﬁé’aussiumaﬁmunismumiv‘hLLﬁaLmuw'wlaﬂﬁian'ﬁazmﬂﬁ'l

NEINNINAGeSATIEI 111 1:2 1:5 uay 1:10 [nawkedfousssumuiudeiiatndiethndunazifiuses
uAYi CUSOq (N31) : tndu @edans)] nuirdnsdwianyauitan fo 1.1 WewSeufisunishnddeweuilaie
flwveddeusssumineuiunsyuiunmsiuiuuuriules enaifforniderinisaraendddousssunituingu
Tudwnsndiu 1:1 i lidAraudunsn-ang (pH) WA 3.22 Adauadng (L) iy 22.47 ardunng (a%) mnfu
20.33 uazAndndes (b¥) winfu 16,51 dlndlAesivadeusssumAneurunszurumsiuisuuuwuslessnniign
nsARndauefivegluandunaransoueadiulasaiueadidesnsdaau (nmd 4 wagaasd 7)

m r

M
AN 4 N5Rndve LB aaAUTLaTtRYIINN1TE BN B A BUSITUYIRBNUNNARNA AULALLANDS AT
CUSOq NAINTUNTEUIUNISYIAUUNUN BEATA18UNAY B! (ML:2 (M) 1:5 (1) 1:10

= & J = v a
AN 7 ﬂ'ﬂllLUUﬂiﬂ-ﬂqﬂLLagﬂmﬂ']Wﬁ“UaQNﬂaEJ@llﬁiill‘U']m

ansau AMNWE
mLtﬁqﬁﬁauﬁssumﬁu,fiuchqﬁaﬁmﬁqaﬁﬁnguLLautﬁu (pH) L* a* b*
uauauY CuSO, (N31) : thndu (Radans)
1:1 3.22 2247 | 2033 | 16.51
1:2 3.51 2028 | 18.17 | 16.33
1:5 4.02 29.15 | 17.82 | 18.07
1:10 4.21 27.28 | 17.46 | 19.68

NN
v v Y % s ¢ & ao v aw adad
afamsUnaularlduesuaun CusOs WuIsnsanaddeusssuyanananann
Tnenuindinunmilndifesiuddenduaseiensiiule WeotddousssumAunurim
W CuSOs UVIUTNUUUNUKBY WUTRaumMinuivanzauign fe 210 asriwaldes

=

Fuieglurrunasgruuazyililasinansddousnniian nsavanensddonlungu (nfu:

N [

zeafian Ao Snsndu 11 wszdendaunsofaiaeiivluandunuazieniulasaitueadeda

agUnan1sIeuazdaL

a

ANRNSIUUIZNA

ﬂ?i?ﬂﬂﬂid‘uﬁ?Li‘\]aﬁ?QIGW]’JEJ@IG]EJIG]?UWJ'IME]ULﬂi? yINANEINYIAansuazivalulad uninedy
iw,ﬂgﬂaaaaamm IuWi”Uﬁmiﬂ‘ﬁﬂﬂNﬂ ‘ﬂﬁlumi’l“’ﬁﬂﬂ’m‘lﬂLLa“’Lﬂi@ﬂu@?Vlﬂ?ﬂ?ﬂmﬂuﬂ’lﬁﬂﬂ‘lﬂﬂ%EJ
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