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Abstract

In this research, an acid-base detector was created using anthocyanin extract from orchid
flowers. The anthocyanin was easily extracted in an aqueous solution. The results indicate that
the cyanidin-3-glucoside content of the extract was 7.91 + 0.72 mg/l. The pH of the extract was
5.03 £ 0.05. The total soluble solids were 2.69 + 0.63. The color changed with pH 2.0-10.0 buffer
solution showing a color change from red to green when tested from acid to base. The extract was
assigned as a probe by impregnating it on cellulose paper. The paper detector can change the color
for naked-eye detection. When tested with pH buffer solutions ranging from 2.0 to 10.0, the total
color difference (AE) was greater than 5. Additionally, when comparing the pH of the solution from
cellulose paper with the pH meter and universal indicator paper, similar results were obtained.

Therefore, anthocyanin extracts from orchids can be used as a pH-base tester.

Keywords: Anthocyanin; Orchid flower; Sensor; Acid-base
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dlothansadadilalunageunisiasuulas
Fuesansazany msasazaneUnies pH 2.0-10.0
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Wuua Imaﬁmﬂmimé"auLLUaamﬂﬁ@mﬂﬁuLLm
71 600/525 uiluing sieen pH uilsitufiuwuy
nluugea (Figure 3) muaung y = 0.1389e%%0
lnediA1 R? (coefficient of determination)
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Table 1 Chemical and physical properties of anthocyanin extracts from orchid.

Cyanidin-3-glucoside Total soluble
Sample L* a* b* pH

(mg/L) solid (°Brix)
Orchid 7.91+0.72 1.927+0.355 6.133+0.840 1.480+0.394 5.03+0.05 2.69+0.63

pH2 | pH3 | pHA4 pH5 | pH6 | pH7 pH.8 pH 9 pH 10

Figure 1  Color of anthocyanin extract solution from orchid at pH 2-10.
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Figure 2 UV-Vis spectra of anthocyanin extract solution from orchid in pH ranges of 2-10.
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Figure 3  Absorbance ratios at 600 nm/525 nm of anthocyanin extract solution from orchid in pH ranges of 2-10.

3.2 Msnauduasvasdnsradiaranulunsalus

N1INAFBUNITADUAUDIFVDIAINTIATA
Mnnaaglivihnisneaedagnisudinsiainadu
ansavanetvies pH 2.0-10.0 (Figure 4) Fan1s
Wasuulasdfiuesiivvesiegesinsata wWasy
ndunadudilorludviwes pH 2.0-10.0 lag
fmsvinasudifudunai pH 2.0 uazdvuyi pH
3.0 uag 4.0 Weuvadlumsazanetnes pH fige
Fu pH 5.0-7.0 fansaiaiifiae snduddewdu

Fduenlen? pH 8.0 wazSuasududdenlu

pH 9.0-pH 10.0 anunsadunnaiidsuulaves
Fansaataannaeldsenuadaeuy waziile
WisnsaaTaumedeuadlaglaisazareidun
a7 pH 7.0 uganiuau (Table 2) wuiAiAw
wANEUBIE (AE) 7 pH 2.0-5.0 uag pH 8.0-10.0
fianfu 5 Weilsuivyamuay Jadudifiaen
UYWIANTOLENANUANAIYBELS [12] 9NHa
Asnaaskansliiuinausatdinsiadaluly
NuLaransadunanMsasuulacdrenildae

pH 4

H6 pH 7 H9

pH 10

Figure 4  Color responses of anthocyanin acid-base sensor at different pH values (pH2.0-10.0)



Thai Science and Techanology Journal

Vol. 32 No. 1 January-February 2024

Table 2 Color parameters of anthocyanin acid-base sensor at different pH values (pH2.0-10.0)

pH values Color parameters
L* a* b* AE

pH 2.0 64.986 13.164 -3.912 11.703
pH 3.0 65.943 12.581 -5.473 10.660
pH 4.0 66.190 8.920 -7.632 6.713
pH 5.0 65.123 8.692 -9.594 6.665
pH 6.0 66.262 6.221 -8.735 4.082
pH 7.0 65.704 2.237 -8.040 control
pH 8.0 65.407 2.120 -2.912 5.138
pH 9.0 62.864 -6.081 0.710 12.402
pH 10.0 64.963 -5.375 1.600 12.305

3.3 namswSeudienisTdeudansiaiaiunios
Naviinas
mswSeuiieunmsiiauinseintuedes
fowdines wavnszawylnesuyadufinines
fotdunismsirasumnuLluresdIngiaianig
wile Fawamsmulndlfssiuresmanisinfumase
Tagvinnisaneilagiininsiainlunageuiu
ansazanedien pH Turaensn nans uazsua Tngsuen

a A v o v ) .
ferildansnsainiisuiuiauumnsgu (Figure
4) WeSuliiunan pH Yesasazats Wisuiu
a a ¢ a s a a ¢ =
WRULWDT LAzt UnDuTaaUALAKDT (Table 3) 997N
NANISNARBINUINNISIIAINGIVININETANALDU
Wlwenduaneennaglilveflnalfesiuwnsasdle
11951571 Fawansliiuinfnsaialuanuidett
Tunsiaindiegneasala

Table 3 pH values from Universal indicator, pH meter and anthocyanin acid-base sensor
Samples Universal indicator pH meter Anthocyanin acid-base sensor
Acidic pH 3.0 pH 2.98 pH 3-4
Neutral pH 7.0 pH 7.06 - pH 7
Basidic pH 9.0 pH 9.11 pH 9
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Fedonndasiu Luciana et al. [12] GwvinisAnw
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sl uveHuidus asiufegeliludidn
awBaorgnslinuldundy

M~
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AE 5 emeehfeceeenone.s

—=—pH 2
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4+ pH6
—<4—pH7
—»—pH 8
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Figure 5 Color changes of anthocyanin acid-base sensor during storage at room temperature compared

the sensor at initial time.
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