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pH 4.7~5.1
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Fig. 1 Change in absorption spectra of the charge
transfer complex between bromophenol blue
(BPB) and quinine induced by thermo-
chromism

Quinine : 1.2x10-5M, BPB:4.8x10-5M, pH:6.5,
Solvent : chloroform, Ref. : water

Table 1 Characteristics of diprotic acid dyes and their extractabilities of ion-associates

with quinine

D . Amax of dye pH on lm". of , 2AI:)lso.rémnce of
ye pKa2 in :‘vta;cr/ extraction asso:;:late/ 2% gsomtgummc
Bromophenol blue 3.8 591 6.5 5901 0.478t
Bromocresol green 4.6 615 7.2 550 0.150
Bromochlorophenol blue 3.8 590 6.2 585 0.110
Bromocresol purple 6.0 589 7.9 585 0.401t
Tetrabromophenol blue 3.8 611 7.5 580 0.6
Thymol blue 8.8 597 - — —
a-Naphtholphthalein 7.9 653 — — —
Thymolphthalein 9.6 596 —_ — —

Solvent : 1, 2-Dichloroethane; 1 Chloroform; ff 2X10-* M quinine
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AHEOBEIR AR 7 b OB 2T s FEREMAY 20
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wH ~ Jos 2
< 15t £
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O LR HA L TREERMA Lie. % & CREZELC Concentration/10°:M
PE S RKFET(EDOH AA/AL {E (At 13 45°C—20°C & Fig. 3 Calibration curves for quinine with BPB
Lic) ZRDIcL &5, KBRPOF = —F ORET L Ef?;:;:w_m’ pH:6.5, Solvent : chloroform;
BIL, AA/A-BEYREHRLE L THW L, BRER
% = — 3 DEENRTEETH B = & 234D » 7. Fig.
3, 4 CREMREYRT. BE-BREEORER (HK2) 2
TRERE Y R THEEE A<, EREFK (BPB &T 30k 16
12 1.2 x 10-5M BT, BCG %Tit 2.4 x 10-5M L) A
T) <i, EH»BAEL<Ths. Zhiz BPB, BCG 1 250 1, &
ALK VEEREOC L, —2 HOEHEEOC LD S| g
7o, HEESMEVWC BN T A L Ebh D, B a g
3 1.5¢ 18 %
<
0.8 1.0
404
0.5
0.6F T —4—+—o
= 9 Concentration /10~5M
§ Fig. 4 Calibration curves for quinine with
\‘:/ oal bromocresol green (BCG)
g . BCG:8x10-5M, pH:7.2; Solvent : 1,2-dichloro-
—g ethane, Ref. : water
< l =reRvEVvERVD EHBERED HOhB, B
' BHHEGOMEICIIREY TH Y, N BRI T
oo,
BEECRI>>T Ad/AL EEHECHVI25E,
0 nl 33 33 E¥ EREFRRE CERMEY R L (% 1). BPB RTix
/T, X103 (0.4~3) x10-5M, BCG %-Ti% (1.0~5.0) x 10-5M
Fig. 2 Effect of temperature on. BPB-quinine as- OEHHETF = —FOEENJHEL It o7, 1.2x10-5M
sociates ¥ = — FEHER R Ao 10 [mO b R L RIS E 5
L T 2 LSO i IR 25 Tt
Ref. ; water M AE#EEY 20°0Ch AL T &, 2:1 24

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

W% RE, W CEERERLOSEKOY -2/ 0 I XARFHA LA+ = — xoMBaEs 699

BOXEVMEEIHBRELMIN L7z, 1.2x10-5M %
= —5-BPB £ A0 KET 20°C ¢ 0.478 T2
A, 10°C i H 35 & 0.593 (24% ) & e o7
X 2.4x10-*M * = —x-BCG &&4DBE, 20°C
T 0.490 THB, 10°C iz 0.629 (28% 1) oy
ML foTFx=—xDHUBEEEL ML T84,

WHSH R IEH LERELEYRL - T 5.

35 REBROEE

B4 DR, HEA+ 4 10-3M~2x10-2 M 347
S8, TOMBERM L. FrU VA, BV A, <
TRYT A, =y, $l, $, Tve=v Akl
TAVRORBA AV, BBA A, WA+, ik

Wit EBbRA., £oT AA/At-EBEOKRESSY
WHEZERIDBEREDFem LT 5.

36 UWHFOF=—20FER

PEHIFOF = ~ xR EBL, ZDOEER Table 3 &
T, BHE 10mg XL, +—F27 8 3 XAPT
10.2mg OERfE#1, BPB (= X % iK1 TBPE
HHEERIF-® L., o7.verFs sy 10 mg #
BHT Rk o Tz, TBPE #:vik +69%, BPB
BT +10% DB KRBEL S 21, L2 AR, +—
TR IRXMETERLILED A, 10.16mg DA
bh, Y72veF5 i voRSr»SFso i, *
== RERERTH I EATEL.

MAF VIR EDEAA VI B 55 fehv ot
W BERCBEAIh 27 o1y, 73,0 v, VR
MRELTHEMERZ 72— 4 10-3 M3t L

Table 3 Determination of quinine in tablets

Quinine found

TOEELE 2 o lc. BESHEOAEBLSHZ O ﬁf}ggle"r 8321’23}6 TBPE BPB  Thermochromism
THRM LT »7. FOKES Table 2 iy, pH T T Mg metbed/
3.8 KR BMITIE, BLALTNTOT : vHENE : 10.0 0.5 10.3 10.21
Bt AR B RS e . pH 6.5 T2 o 2 10.0 16.9 11.0 10. 161t

t Mean value of three determinations; 11 Mean value of two

KUY, SRy vy, =w)y, 250=7 . F) vig
EXF=—FDOERBFHELIV. L5 10 £FED

o . . . Sample 1 Sample 2
TehM 05~ EROC TSV, O v P Powdered Aloes 40 mg 40 mg

determinations
Other components :

IV, sRAT =5 vk 4~9% @IEUJE,E%%_,%;X»_ Powdered Rhubarb 100 100
) Aromatic powder 20 20

7. %:TAA/AtﬂE%‘;ﬁL‘ZD#—{‘7 B 3 XA?&E%& Powdered Myrrh 50 50
HLtE - A, TRABT S ,/0)%%&}9_3:75)»601%5 23 Powdered Saffron 10 10
. i Iron(III) sulfate 10 10
MHTHEPRTEL. ZHILT I vORERIMES Diphenhydramine hydrochloride 0 10

F=—FRBHED AA/AHERKE 20, BEHIVNX

U EDKR, TBPE-RN D% & Ak, BPB,
BCG 7l Bo_HEMEKC L 3 14 vEftkicd
V-7 r IXLHRHBEIR, ZOBSEEIERATS
Recovery, % SERID, ¥=2—-FORRWEENTEEL 7 - 7.
Substance Molar Thermo- COFERRAF vEBUERAEOFH LW FAED—o T

ratio LM 3.89 pH 6.5 chromi . o i
P i method B D, SHIIMIEM T 4 —x 10 L B BN B RL A

Table 2 Effect of diverse substances on the
determination of quinine

Chlorpheniramine 0.5 134 106 103 "R
Dibucaine 0.5 135 104 100
Diphenhydramine 1.0 163 105 101
Procaine 0.5 116 100 100 I ﬁ

10 224 109 104 . .
Ephedrine 10 113 100 100 1) HM N. H. Irving, J. J. Markham : Anal.
Methyleohedrine 5 100 Chim. Acta, 39, 7 (1967).
Eserine. ; 100 2) JEFIE : %zk, 77, 200, 206 (1957).
Papaverine 10 100 3) M. E. Auerbach : Ind. Eng. Chem., Anal. Ed.,
Triethanolamine 10 100 15, 492 (1943).
Triethylamine 10 100 4) T. Sakai, I. Hara, M. Tsubouchi : Chem.
Tetraethylammonium 10 100 Pharm. Bull., 24, 1254 (1976).
Tetramethylammonium 10 100 5) BEH D, KEST 41t 27, 410 (1978)_
Quinine taken : a) 4X10-6 M, b) 1.2x10-5 M; BPB:a) 3.2X 6) SLRBEE, FLE=, XFESR : &1k, 19, 761
10-4 M, b) 4.8x10-5M (1970).
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7 HIWEHFERL, C-364(1976), (B)IEIL) .

8) M. Montagu, P. Levillain, M. Rideau, J. C.
Cheénieux ; Talanta, 28, 709 (1981).

9) H* &E, EE¥—, WOLRT, HFRET: S
1t, 30, 679 (1981).

10) M. Malat : Anal. Chim. Acta, 109, 191 (1979).

11) MmEgE, =A%, B fetks, 28,
274 (1982).

w

Extraction-spectrophotometric determination
of quinine using thermochromism of its diprotic
acid dye complexes. Noriko Ouno and Tadao
Sakar (Department of Chemistry, School of Liberal
Arts, Asahi University, 1851, Hozumi, Hozumi-cho,
Motosu-gun, Gifu 501-02)

Quinine cation (H-Qt) was extracted into organic
solvents with diprotic acid dyes, such as bromophenol
blue (BPB) and bromocresol green (BCG), to form a
2:1 ion-associate, (H-Q*),-BPB?~ or (H-Q*),-BCG*~.
These ion-associates exhibited characteristics of charge
transfer complexes and showed reversible thermochro-
mism. The ratio of decrease of absorbance to tem-
perature change (AA[/At) was in propotion to the
quinine concentration in aqueous phase (A4=4A2°c
—Assea, At=45°C—20°C), and a good linearity was
obtained within a wide concentration range of qui-
nine 0.4~3.0x10-®* M. BPB-quinine associate extra-
cted into chloroform at pH 6.5 had an absorption

KAGAKU

Vol. 34 (1985)

maximum at 590 nm. Maximum absorbance wave-
length of BCG-quinine associate at pH 7.2 was at 550
nm in 1,2-dichloroethane and the calibration graph
was linear throughout the concentration range of 1.0~
5.0x 10~ M quinine. Procaine, ephedrine, eserine,
papaverine, triethanolamine, and tetraethylammonium
did not interfere with the quinine assay in 5~10 fold
ratio. Neither diphenhydramine, chlorpheniramine,
and dibucaine in 0.5~1.0 fold molar excess over 1.2
% 10-8 M quinine had influences. Consequently, this
method was proved to be selective for quinine deter-
mination compared with other spectrophotometric me-
thods. In addition, the absorbance of ion-associates
increased with a decrease in temperature; that is, the
absorbance at 10°C was 249 larger than that at 20°C.
The increase in absorbance with cooling seemed to
be due to the enhanced ion-association in the organic
phase. This method can be applied to selective deter-
mination of quinine in tablets. Furthermore, sensiti-
vity of the method can be increased by lowering tem-
perature of ion-associates.
(Received May 30, 1985)

Keyword phrases
thermochromism of ion-associates with diprotic acid
dyes; extraction-spectrophotometry of quinine;
charge transfer complex; enhancement of sensitivity
by cooling.
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