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Abstract

A green analytical chemistry method employing crude aqueous extracted from the orchid
flower Dendrobium Sonia ‘Earsakul’ as an acid-base indicator for acid-base titration was reported.
In the orchid extract, there are many anthocyanin compounds which are red in acidic solution,
purple in neutral solution and greenish-yellow in alkaline solution. When the orchid extract was
utilized as indicators in acid-base titrations, sharp color changes at the equivalence point were
observed. Titration curves of a strong acid, and weak acid to strong base were demonstrated.
Moreover, the equivalence points obtained by the orchid extract were coincided with those of
standard indicators and potentiometric titration. Additionally, this method was successfully applied
for the determination of the total acidity in cooking vinegar samples and the measured values were
reported as the percentage of acetic acid content. Our results were not significantly different from
the standard AOAC method as well as potentiometric titration at a 95 % confidence level (ANOVA
test). This indicated that orchid extract was acceptable to be used as a natural acid - base indicator,

which was also economical, simple, accurate and reliable.
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Figure 1 General chemical structure of antho-
cyanin aglycone core (adapted from

reference 11)
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Table 1 Total anthocyanin content of extract
solutions obtained from various

orchid specimens

Orchid Flower |Total anthocyanin
specimens colors content
. ‘-
Specimen 1 : n.d.
Specimen 2 - 0.1
Specimen 3 1.1
P v
Specimen 4 ‘“. 10.5
w B
Specimen 5 p. » ¢ n.d.

n.d. = not detectable

a

{fAdedudenldnenndrldaeius Buanadu

dudiawmasiioanddidudesonisdunnyayd

WiudndvesansainainaenndlelditaziUdsuniy
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- = Specimen5 :E"

= Specimend ?

w

— Specimen3 ¥

Absorbance

Specimen2

500
Wavelength (nm)

Figure 3 Absorption spectra of diluted extract
(1:10) obtained from various orchid

specimens

3.2 pK, vasdudLAnDS
pK, vosansannaneenndlelinugide
anaffalfilaniimneed 2 wudians azane
SuRimesTianaldiiian pK, 1w 6.12+0.12 (n
= 6) wazdAlnaLABIAU pK, vosa1TaA AN
ngyanisduduanslunguuoulnlvgiuuiu

[2] wazduftALMeS LAY 29N 151G suUdN pH

LLazﬁﬂ%‘umuauiml%mﬁmwmnﬁqm wansly Useane 5-8
Table 2 Calculation of pK, for orchid extract
Solutions pH Abs at 612 nm log[A-A, J/[An-Al Calculated pK,

A, 5.65 0.0359 0.34 5.99
A, 597 0.0493 0.02 5.99
A, 6.09 0.0486 0.04 6.13
A, 6.27 0.0548 -0.10 6.17
As 6.44 0.0623 -0.27 6.17
Ag 6.73 0.0684 -0.43 6.30

A= Absorbance of indicator at various pH (A;-Ag); Ayn= Absorbance of indicator in molecular form

at pH 2.23 which is 0.0112; A, = Absorbance of indicator in ionized form at pH 11.62 which is 0.0895
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Figure 4 Chemical structures of anthocyanin under different acid-base conditions. R=H, OH, or

OCH,, OGI = glycosyl or H [adapted from reference 20]
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(B) Strong base (NaOH) - Strong acid (HCI)
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(D) Strong base (NaOH) - Week acid (CH;COOH)

(=]
w
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Volume of 0.15 M CH,COOH (mL)

Figure 5 Color changes and titration curves between strong acid and strong base using HCl (A) and

NaOH (B) as titrands. Color changes and titration curves between weak acid and strong

base using CH,COOH (C) and NaOH (D) as titrands.
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Table 3 Color of titrands and volume of titrants at the end point titration using orchid extract

indicator, phenolphthalein indicator and potentiometric titration

Titrant (mL)*
Acid-base titration Acid-base titration
Titration Titrand (mL) Innitial color |End point color Potentiometric
using orchid extract | using phenolphthalein
titration
indicator indicator
25.00 mL 25.00+0.25 25.00+0.05 25.00+0.01
1 (Fig. 5A) Red Green
(0.1502 M HCV) (0.1517 M NaOH) (0.1517 M NaOH) (0.1517 M NaOH)
25.00 mL 25.18+0.03 25.05+0.05 25.00+0.01
2 (Fig. 5B) Pale green Pale pink
(0.1517 M NaOH) (0.1502 M HCL) (0.1502 M HCL) (0.1502 M HCL)
25.00 mL 25.50+0.70 25.80+0.70 25.75+0.25
3 (Fig. 5C) Red Green
(0.1512 M CH,COOH) (0.1517 M NaOH) (0.1517 M NaOH) (0.1517 M NaOH)
25.00 mL 24.93+0.18 25.13+0.08 25.05+0.05
4 (Fig. 5D) Pale green Pale pink
(0.1517 M NaOH) (0.1512 M CH,COOH) | (0.1512 M CH,COOH) | (0.1512 M CH,COOH)

’mean=SD from triplicate titrations

3.6 MIAATFUIIUTsNIARMNAlY
suvasnsmezdanlutrduseylaeldansadaain
aanndaliidunsa-uaduiiames

nsnaaesiivinduifiowandliifiuinans
annsssuvIAnaennalelinuganadeuily
Uszgndifieassimuinuoansaiavanlugy
voansnerdfntuthduaeyldais nan1sinsgd
enuduiosazlaeinaseUuinsuensnesdan
(% w/v acetic acid) kansdsnssii 4 iflefinnsan
U%mwmmmax%ﬁﬂiu@ha&mﬁéﬁumsﬁgmiqmm
(Fa0819 1-3) nuindulumueumsgruiiiimue
sngfitndumeedasussganfiuiogenini

AL 839198197 5 AUSUUNTAeLTANAININ

naifidvun agdlsfinn WewSeuiieuiuis
119371 AOAC wazn1snmsawuulmmudlawss
wuidfialndiAsarty eneaeudieisnisad
ANOVA (single factor) fiszfuaiudasiu 95 %
1A Fyy A7 0.002 F 91708037 F e 75160
3.89 fetunan1s3As e RN eanu3 31 8 alal

o o

upneianuegiitedAy [21]

4. #3UNan15IY
uiTeivnauenisidaisataainnen

néaeliiusanaidefiatadeiduliiden 1y

van 15 wni wazldidunsa-wadudaines

o o P~

WeswndssningdAy Ae woulnleentiuaind

1554



i 28 aviuil 9 Ay 2563

5a15mermansiasinalulad

P

Wugdumhufny) Jaweulnleenduillvdualy
@0192N5ALaLtT 87l UANIILLUE NANISNAADY
wanaliiulnaisanmainaennasellalunse
nldidunsa-wadunmesiieuenynyfves
Astmnse tagldusunuaisainanaannalelsl
a a aa < @ a aa
Wige 1.0 9a8ans NA1U150N0LAUN1SURUEDN

' 1Y =

ngflaegdaau wasdvisnswasudnaiey
IndlAgaiugnauyavensininsg naaenndeos
Y va a ca & o ¢ A a I3

funstaduawasmiuasdansiey Ae Nuaan
MEU kaznIshnsanuulnnutlowwss way
gavneUszgndansannanaennareliilunsa-lua
dudiamaiiialnmsnmusuiansavivaalugy

YeensnordAnlulduaigyfiegis IngilTeuy

Wiunai 3as1eh A uisuinsgiu AOAC uaz

5N stmnsawuulmnudlawss wuInusuianse

NanualuzUvesnsnesdanliuandieiueg 19

v o 1Y)

gl z:ymmumwm%aﬁu 95 % (ANOVA test)

e
e Do

3]

[

fatuasanmannaennalliaiuisaldidunia

LA BNNALNUNISLTNTA-LUAD UALALADS AINETS

saa v 5

NNUAUNUAT d2AIN

v
Y

Funsent wardaduithes
fnugndes uasdedeld WelTeuiiiouiuds
AOAC Aldfuadrmawdusufiiamnes davils
AldIglun1simsegvignas (35 ACAC 14 1 %
w/v Husduniduluteniuea Amduanldane
Usguay 500 UMABNISIAS BUBUALALABS 100

{iaaan9)

Table 4 Comparison of total titratable acidity (%ow acetic acid/ v) obtained from acid-base titration

using orchid extract indicator, standard AOAC and potentiometric titreation.

Acetic acid content (%w/v)’
Samples
Acid-base titration using orchid extract indicator| AOAC Potentiometric titration
1 5.29+0.15 5.38+0.04 5.26+0.12
2 5.32+0.12 5.38+0.05 5.43+0.02
3 5.32+0.06 5.34+0.12 5.48+0.03
4 4.59+0.05 4.30+0.03 4.39+0.15
5 3.00+0.06 3.04+0.04 2.81+0.09

’mean+SD from triplicate measurements
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