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Abstract

This research was carried out to study the application of butterfly pea
(Clitoria ternatea L.) flower extracted as natural acid-base indicator. The properties of
water extracted of butterfly pea flower were investigated. It was found that the
extracted solution changes the colour at different pH and can be used successfully as
a compound indicator. An indicator changes color depending on whether it comes in
contact with an acid or base. The extracted solution from a butterfly pea can indicate

as follows: color change to red (pH 1-2), purple (pH 3-4), blue (pH 5-8), and brown
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color (pH 9-11) and the yellow color at pH above 12. The present work highlights the
extracted solution of butterfly pea used as an acid-base indicator in different types of
acid-base titration such as strong acid-strong base, strong acid-weak base, weak acid-
strong base and weak acid-weak base. The results which were comparative to those of
synthetic indicators such as phenolphthalein, methyl red and bromothymol blue.
Therefore natural indicators from butterfly pea flower extracted were very useful, high
potential for acid-base titration and could be replaced for synthetic indicators.

Moreover it is inexpensive, simple preparation and friendly for environment.
Keywords: butterfly pea flower extract, indicator, acid-base titration, equivalent point
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waznemaUaihe ngldihuavieniuea 95% Wuswhavane nutasasafildfidneaiwluns
I duduiames nia-wua dusunisiasigiusunalumsinmsansa-tvald (vlien waz
audnwal, 2552) nsannweulnlygniy naenlifieldduassuninnes (igy#an, 2551)
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nsa-lua (uny, 2556) Wudu

§adu (Clitoria ternatea L) \ufiwviesdiunulsdvmlulunnginaiavesussmelne
finendriitu-s dnvas lu aen warddusatunandy nmil 1 arsafanendyduanuise
Yundszendldiduduniamesdmiulnmsansawdld mszarslunenssfiarsuoulnleeiiu
(anthocyanin) 9miduansssndng (pigment) FFauns Fie wariitu annsaavaneiilea
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lawA wanslnilau (pelargonidin), taefifiu (cyaniding), wwailfiau (delphinidin), Weallfiu
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Fana1e arsweulnlegfuavruinmduduimnes auisaldtnanudunsa-ane
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T e (Jackman & Smith, 1992)
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1 luans Waldandives 5, 6, 7 uagfitoy 8 mua1su USUAfiLesu8sa1sannnand yiun e
asazaneuwadludionlansenion AUty 0.5 Tuans Tilaaiies 9, 10 warfitey 11 Aua1nU
wazUsuAfiLey vasansannnensydumisaisararsluneulonsonlen anududu 0.5 Tuans
TlaA ey 12, 13 wagiiet 14 muany walvinnisSeuiisudnyaen1anienin taedann
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3. psAnwWIATldEnR
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4. mMsiaszsdsunaansuaulnleeniiu 1agds estimation of total anthocyanin
method (Ranganna, 1977)

Farsnondydu 1 n3u asluvingUasifuansazans Ethanoic HCL (Juansazane
NALTENIN 95% ethanol: 1.5 M HCl 8ns1dau 85: 15 v/v) USuns 25 fiadans aslulu
ngUrngiifinondytuuisunandenoy udufufisld 1 Au fguvgli 4 esrealdoa
nendyduiiuddeaisazate Ethanoic HCL 11nsed wnanzdiuiduasazarslanusu
USumssigansazaney Ethanoic HCL TldUsuns 100 faddnsuardiluindinisganiuuas
(absorbance, Abs) finauegaaau 535 uilwuns Ineldarsazans Ethanoic HCL 1w blank
thAnsganauuaiiinlaluumudilugnsnisinsnzivinaneulnlesiiu luniedy
fiadnsuiwiinaendayu 100 n3u gnslunsduamuiinuansusulnlseniiu faunisd
(1) waz (2)

weight (g)
Abs at 535 nm x X 100 oo, (1)

Final volume

Total Absorbance

Total Absorbance
Total anthocyanin content e —— 2)

98.2

1
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aondeydu vhnsveaestuiieatu fenududuvesinunsud wazlnunsuiidu 0.5 waz 1.0
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shade) a'aumiLﬁua"wmumawgmmaﬂ%%ﬁﬂﬁﬁﬂﬁum (redness) (Runiifiey, 2557)
Jeavdunfanni 3

OH O

Naringenin
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OH
wa_~_a
O-R
O-R

anthocyanins: Pelarénnidin anthocyanins: Cyanidin

N P
Fibaun Fired 00

A9 3 Nsidsuwlasdvesaswaulnleefuluaninnsa-tug
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ululng wud Amsgandutasgianvesansafnanaendyduusingiinimeindy 573
wiluuns (nnd 4) Tneseznanfimunzandildlunsatnaisanaendaydu fe 15 uft dw
W7 30, 45 uaz 60 Wit (A15197 3) fAnseandunadindlAgaiu uazlisnganadilaann
msafadiian 15 wi
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M990 3 Amsganaukasesasainnendytuileldsreziatlumsadasiieiy

szezamldlunisaia (W) ANTgandulasiaINeIARY 573 urlulung

10 2.36
15 247
30 2.49
45 2.48
60 2.48

4. Ysuuarswaulnleeniiu Tuasannnandaydu
nsAuIuYINIaa sweulnlye iy 19380 19AUIULUY estimation of total
anthocyanin method (Rangana, 1997) U%mmﬂuaamiLLauMLGUEJwﬁuﬁﬁagﬂu@haﬂwmaa
aondaydufithunatmduasduimned dmsuldlunsinnsansa-wadvsanvinfu 223
fadnsuseUsinamesmendyduiithumegou 100 nda Tneidansinaiil

‘Y,J’E]Hafdaﬂ']ﬁ/lﬂﬁa\‘l

ﬂl']ﬂ?ia@ﬂauLLﬁﬂﬂ@ﬂﬂ?iaﬁﬂﬁﬂ')']iJEJ']’JﬂaI‘U 535 WILULAS = 221
YSunsanvingvesansann = 100 mL
Binamendgyduildlunisario = 10lg

Total Absorbance = 2.21 x (100 mL)/(1.01 ¢) x 100 = 21881.21
Total anthocyanin content = 21881.21/98.2 = 223 mg/100 g

JoyananImaaein1sinAMIgandulaesansaninnaendyiulandunis 4

o o

A5 4 AMsANGULEYBaTainnendtuIninNeIAaY 535 ulluung viN1SIRgN

6 A3

X Abs at 535 nm Usuaansuaulnlgeniiy (mg /100 ¢)
1 2.21 223
2 2.23 225
3 2.18 212
4 2.22 224
5 2.21 223
6 2.21 223

Aady £SD.  2.21 £0.02 22244

5. m3lmmsansa-wud legldasainnendytuluduinnes
arsafanondyduiituivszgndldiduduiiameslunislnnsansa-lua
P ndIguiisuiunislddufianesdunsiesd laun Auednmdu lululnueaya uas
wiiawse Tnevinslnmsasna 4 wuu taun mslnmsensaun-waud nslnmsensaun-lwaseu
ASLMNIANTABDU-LUALA LaZNISINNTANIABDU-LUEBDU NaNTISLUSEULBuUSNUUDY
asaranswailddulnunsudidefinnsldarsazareduiamesfiunnaneiu Tiuadildunnsa
Fusnntin (ns1edt 5) wagldenfitevvesansavanefilndifeeiu Senfitevillunisinmsaazdu
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ANUARIAYR (equivalence point) (N9 5) vasansaranelasldinsosindiiey Tun1snsiain
waranunsadunansilasunlasdvesansazanglnognatmauuaedfuiunstd dumawmes
duA5189

A151991 5 WS uiguUSunauesasaratgluantini1siUasunUasand wasA ey ved
asazangNlglunislnmsansa-wa Weillnslddummmassisviniu

X L i X Used alkaline
Acid-Base titrations Indicator solution R Color changes pH
solution volume (mL)

bromothymol blue 30.50 Yellow - Blue 7.52

strong acid - strong base
1% w/v butterfly pea

(HCland NaOH) ) 31.50 Transparent -Blue 7.71
solution
d b methyl red 20.50 Red - Yellow 6.49
strong acid - weak base
1% w/v butterfly pea
(HCland NH,OH) 0 ) P 22.50 Transparent -Blue 6.83
solution
 acid b phenolphthalein 13.50 Transparent -Pink 8.31
weak acid - strong base
s 1% w/v butterfly pea
(CH,;COOH and NaOH) ) 14.50 Transparent -Blue 8.75
solution
 acid b bromothymol blue 10.50 Yellow - Blue 7.26
weak acid - weak base
1% w/v butterfly pea
(CH,COOH and NH,OH) ’ i yP 10.00 Transparent Blue  7.02
solution

ey anuidutuvesarsazarsildlunislnmen (HCU = 1.0 M, [CH,COOH] = 1.0 M, [NaOH] = 05 M,
[NH,OH] = 0.5 M

14.00 4 14 4
H H
12.00 4 P 12 4 P
10.00 4 10 4
.00 4 equivalence s
point equivalence
§.00 5 point
4.00 44
2.00 24
ml. ml.
0.00 o
10 20 30 40 50 o 10 20 30 40 50
[A] [B]
14.00 4 14.00
H H
12.00 4 n 12.00 n
10.00 { equivalence 10.00
oint
8.00 1 P 8.00 equivalence
6.00 6.00 point
4.00 4 4.00
2.00 2.00
ml. mil.
0.00 0.00
o 5 10 15 20 25 5 10 15 20 25
Il D]

ama 5 nsinshmsenlaannnisinmsansa-wans 4 yalagldansania
nondydduduinnes
[A] = strong acid - strong base, [B] = strong acid - weak base
[C] = weak acid - strong base, [D] = weak acid - weak base
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Tnmsansauaiie 4 wuu Mud nslmmsansauiivawn nsaui-uadeu nIndeu-uasou
warnsndouuant TnswSeuiiioufuduiinmesdunseiine 3 ol thud Huedwnidy
Tululnueaya waziwfiaisn nafilsfrmilndifssiu Sduiimmessssunafiatnainnondaydu
fnnautifirlunshiduasidvioduiiameidmivarsararsnsn-ua feuisanunsn
Banldunuiinsawaduiameiduaszidmiunmsinnsansa-wald wenaninensaytu &
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