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A Study of Acid=Base Indicators from lLiocal Flowers for the
Teaching of Chemistry

Purposes of the study

1. To find simple methods of preparatlon of 1nd1cators
from local flowerss
2e To develop effective methods of preparation of
indicators from local flowers, and study properties of these
indicators., ‘ .
5« To compare the two methods in the following:
&, Quality of indicators in both qualitative and
guantitative analysis,.
b, Nature of equipments,
c. Cost,
Lk, To identify indicators from varlous flowers, and to
study some characteristic properties,
5« To emphasise simple methods for those schools with
inadeguate budget.

Procedure

The sequence of study were carried out as follow:

le A survey of flowering plants were made so that some
suitable flowers could be selected for study, The selection of
flowers was carried ont by two criteria,

a, Those flowers should be common and readily
available. A
be They should contain a reasonable quantity of
indicators.

2, Simple and effective methods were designed and carrled
out for the extraction of indicators from those flowers
selected.

3« Methods of separation, purification and identification
of indicators were alsc carried out by both simple and
effective means,

4. The indicators obtained from both methods were made
into anthocyanin indicator paper and tested for color change
in acid-base medium (qualitative analysis), and also in the : .
titration between strong acid and strong base, strong acid

and weak basey weak acid and strong base, and weak acid and :

weak base (quantitative analysis).
5. Duration for storage of indicators from both methods
were tested in various solvents,
6. Characteristic properties of reasonably pure indicators
obtained from ¢ffective method were studied as followed:
a, Rf values.
b, Absorption spectra,
"c. pKa values,
d. color reaction.



Findings :

The results of the study were as followst N

1, Eleven different red, blue and purple flowers were
found to be suitable for study.

2. VWater, methanol (B.,P.), ethanol (B.P.) and 40 degree
of local spirit were used as solvents satisfactorily for
simple method of extraction, and calcium sulfate from native
gypsum and cassava powder were used as adsorbents in column
chromatography for purification.

2, Methanolic and ethanolic hydrogen chloride 1% were
used as solvents and soxhlet extraction apparatus as the

equipment for effective method of extraction. Lead precipitution,

column chromatography of caleciunm sulfate ( ReP, ) .and
alumina as adsorbents and ion-exchange chromatography of
ambérlite resin IRC=50 were undertaken for the effective
purification of indicators.

4, The color change of indicators from the effectlve
method was better than those from simple method.

5. Percentages of error in titration systems by using
indicators from simple method as compared to those from
effective method did not differ significantly.

" 6. The cost in terms of both chemicals and equipments
in the effective method was much more than the simple method.
7¢ All indicators seemed to be stable in acid media,
especially in ethanolic hydrogen chloride 1%.

8, The determination of pKa values of indicators by
simple method were found to be 4,001,055 but effectlve method
gave pKa range from 3,90~4,2%,

9, - The yields of anthocyanins identified in various
flowers were found as follow:

a, Coral Tree o¥ Tong~Lang-Bi-Lai (Erythrina
variegate Linn, Var picta Hort.) : Peonidin -3-rhamnoglucosido=
5—glu0051de,y1eld 2.3%6% (fresh petal).

b, Tong-Lang-Num (Erythrina fusca hour) : Peonidin~
Z-rhamnoglucosido =5-glucoside, yield 2.22% (fresh petall).

, ¢e Butterfly Pea or Un-Chun (Clitoria ternatea
Linn.) : DPelphinidin -3%,5-diglucoside, yield 2.98%
(fresh petal),

d. Chinese Hibiscus or Poo-Ra-Hong (Hibiscus rosaw
sinesis Linn.) : Delphinidin~3=-diglucoside, yield 3.45%
(fresh petal)

e, Malvaceae or Cha-Ba (Hibiscus rosa-sinesis
Linn.) s Petunidin-5-monoglucoside, yield 3,48% (fresh petal),

. f. Cannacege or Puta=Rug~-Sa (Canna Flaccida Linn.):
Cyanidine3-monoglucoside, yield 3.05% (fresh petal),



- g._Bush Thambergla or Chong - Nang - Yai (Thanbergla
erecta T, Anderson'val caerulaea Hort. } & Petunidin-3%,5=
' diglucoside, yield 3.41%(fresh petall..

. he Bouga1nv1lleas l. or Fueng—Fah 1., orange red petal
(Bougalnrlllea spectabilis Wllldenow) Pelagonidin-3~ diglucoside,
yield 3.41 % (fresh petal),

i. Bougainvilleas 2. or Fueng-kah 2., magenta petal
(Bougainvillea spectabilis willednow) : Cyanidine3,5- diglucoside,
yield 3.46% (fresh petal). '

je Fusilier or Ku=Larb (Rosa Fluribunda) : two kinds
of anthocyanin, Pelagonidin~3-rhamnoglucoside and Cyanidin-3-.
rhamnoglucosido~5-glucoside, total.yield 3,55%.(fresh petal).

k. Farl of Dufferin or Ku-=harb (Rosa elinensis Jac¢q.
var Sunperflorens Kochue) : Cyanidin-3?+5 diglucoside, yield
2,92 % (fresh petal).
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