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Chi Wan Ock : Spectrophotometric  Determination  of
Antihistamines by Using Metal Indicators
NN, EBT and Calcon as Color Developing
Agents,

Abstract—The metal indicator, acidic azo dyes NN, EBT and Calcon
are utilized to analyse quantitatively chlorpheniramine, tripelennamine
and diphenhydramine forming insoluble ion pair in aqueous solution at
proper pH values between the acidic azo dyes and the sample molecules,
these compexes are extracted by organic polar solvents, and organic layer
is determined spectrophotometrically. Generally, the absorption maxima
of the complexes are shifted to longer wavelengths compare to the absor-
ption maxima of the dyes themselves. The binding ratio of the ion pair
forming complex molecules in chloroform soln. are as follows; NN-
antihistamines (chlorpheniramine, tripelennamine, diphenhydramine) are
NN-1 to antihistamine-1, EBT-antihistamines are EBT-2 to antihistamines
1 and Calcon-antihistamines are Calcon-3 to antihistamines-1. These
complexes in chloroform soln. are very stable, and show higher absor-
bance than the other organic polar solvents. The binding state of com-
plexes were presumed intermolecular hydrogen bond by their infrared
spectra. In the mixture solution of three samples, the aqueous phase is
buffered at pH 1.0, and benzene is used to extract ion pair of diphenhy-
dramine EBT complex selectively. At pH 1.0 of aqueous layer, Calon-
diphenhydramine complex is also extracted selectively by benzene.
However, in this case very small amount of chlorpheniramine-calcon
and tripelennamine-calcon complex is extracted with diphenhydramine-
calcon simultaneously. The binding state of diphenhydramine-EBT and

diphenhydramine-calcon in benzene are same as the complexes in
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chloroform. But the absorption maxima of the complexes in benzene

are shifted to shorter wavelenlgths than the complexes in chloroform.

Pl histamine F[e] 44fp:0 24 monoamine % {L{r4<l chlorpheniramine maleate el
ethylene diamine % fk449l tripelennamine, HCl & cyanogen bromide & f{EFA 7] ob&
p-anisidine blue o] &% [fape?, reineckate BH-S- BRI ol HEshe A 9 %
ALY o] el A glvh. Aminoether SAfh &4l diphenhydramine.Hel & TR, 2
A Bt K BEREY, #4), AAste 9 thiocyan B Rl K HEFES,
Frochde ilge] #§ RS FIFIsHE 516D, BALH KT 40REERY, Cu, Co, Ni
o] PR KT REREY 9 alkaloid FRgEC] KT FEEYS0] oEA gl

1933‘?3 Lameflou““’ﬂ el Bt 3 BEEM: 3859 benzene iVl A AREEIRAES] BRIE S
BHIE UL v, o] AE SHThE] WRTH S WOt BE o R @R B
RE NBRRREA A @%ﬁ%%un?% FaE 3k pH oA ion $#& A A WiMHsls
FERENTO R ghek, o)l qh kel 4@ #i histamine Bo] JE IR HBOLEE 0 2 A plas-
mocorinth B o] 43 chlorpheniramine maleate 2] $E&*9 g diphenhydramine-HCl 9
&2 0] 9\}]\;!__, tripelennamine«HCl, diphenhydramine-HCl 9] 4 %o methyl orange & KR /\]
7] ethylene dichloride 2 fijietz o] Wike Yoo o 2 WiRiHale] WORES WE

&= 7‘“,%’%':"","3’0] e x ¢l omn diphenhydramine-HCl & bromocresol purple =+ ioni
E TRA A EREGERE K3 ©82, chlorpheniramine maleate @ diphenhydramine -
HCI ¢ bromothymol blue $} ion #4& %ﬁ/‘]ﬁ FREEMDER = HES ® 0] 9l
olo} &2 kTS SiTHREC] LB WikSe] MARMY SBESTl BRSO s ek
o] &t

#EE bi histamine B9} stz A2 SHHE 9 o5 BEAHDA HE S8
EERES YT BACE 5 3% amine o] #1 histamine (2 5= chlorphenira-
mine maleate, tripelennamine+HC] 3 diphenhydramine-HCI -& B azo £15%¢] S Ei5 R
NN3Y (2-hydroxy-1-(2-hydroxy-4-sulfo-1-naphthyl azo) -3-naphthoic acid), EBT?2,% (I~
(1-hydroxy-2-naphthylazo) ~6-nitro-2-naphthol-4-sulfonic acid, Na salt) 2 Calcon® (2-
hydroxy-1-(2-hydroxy-4-sulfo-1-naphthylazo)-naphthalein, Na salt) &=} 553 pH of] A]
ion ¥& WREA 7l o] & chloroform @ benzene 2 2 HiHsle] [EHiE BMAES BFEsE o
HrbA EEEE IS o] ES MHEHEK #HEtdler £49 lon HERHY ERS ﬂ%
SHol s LA BEEES SOl BEAC] WY o2 5T

%

R B A

#E f&-—Beckman DK-2A recording spectrophotometer, Beckman IR4 infrared spectro-
photometer @ L&N jit# pH meter 252 #HfF3F9 ot

= #—NN, EBT ¢ Calcon(Eiz& FJ{:%&%%B%H?@)% ZEEIKO] Fod 1072 mole ¥
22 gk

Buffer solution—pH 1~3-& tartaric acid-sodium tartrate, pH 4 *= acetic acid-sodium ace-
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tate, pH 5~6 & sodium citrate-sodium hydroxide, pH 7 potassium dibasic phosphate-
sodium monobasic phosphate buffer system -8 i /3}3] .

chlorpheniramine maleate(CPA), tripelennamine « HCI(TPA) % diphenhydramine « HCI
(DPA)—t} #bo] ethanol & Ff 4T M52 #EAstz chloroform, 1,2 dichloroethane,
benzene, ethyl acetate, petroleum ether = mtrobenzene o E. Merck fL#lE fiFgstyd o},

w@iBfE. NN st CPA, TPA % DPA9| & — CPA, TPA ¢ 107° mole ¥%ik
1~10ml, DPA o 103 mole ¥&if 1~6ml & 7 Hdbe] 5x1073mole NN ¥ 5ml & ==
msks CPA 28 TPA = pH 5.2 DPA ¥= pH 2. 0 buffer & ZtzF 10 ml & Jpgte}-g chloroform
10ml <& hpslel 5400 e EEolA fhsla chloroform &g L0 BESH S blanl
test o] 43+ chloroform [§-& ke 2 CPA-NN &= 540nm, TPA-NN 3= 550nm, DPA-NN
©o612nm ol A WORRER BiEsel MBS (RS D

EBT o) st CPA, TPA & DPA 2] ﬂ* CPA, TPA 9 10-%mole i 7 2~8mi
DPA 9] 10*mole %3 1~4ml % K3 5x10°*mole EBT i 5mlE =zH2} jpsl= CPA
= pl15.0, TPA @ DPA = pH 4.0 buffer 10ml & 42 jpstz chloroform 10 ml 4 & i
stol 540 malA 504l etz chloroform B2 B0 BESoHS blank test o 4T
chloroform Jg§-& Bk o 23l CPA-EBT, TPA-EBT @ DPA-EBT £ 510 nm o] A} %3
EE ArEele] MEAERS (RS T

Calcon o k8t CPA, TPA & DPA o] & — CPA, TPA @ DPA 9 103 mole ##¥ %
1~3ml & HEgle] 5x1023mole Calcon ik 5ml & 2z} gk o}S- pH 2.0, pH 3.0 buier
1oml 28 77k fnske 5 5R mekA EEA A Hiliste] jRlEEd e blank test of {f
3} chloroform -8 @0 238l CPA-Calcon, TPA-Calcon @ DPA-Calcon -2 5100m ¢
A BEEE WEskel pH2.0 2 pH 3.0 9 HEihiRS (FRH

CPA, TPA = DPA RB&5HER DPA S StrR

EBT - #i histamine ion % a0l %5t pH 2| 5% — 10mole CPA, TPA 5l DPA ¥
W #F 5mlE Hetel pH 1.0~7.0 buffer 10ml & 22+ fistz 5% 107 *mole EBT #j% 5 mi
5 g@cie benzene 5mlA g Mshel 54T WS ETOIA hiEhn i
blank test o 4] <& benzene f§& LS E o] 500nm o A WOLE S EEs Y o

Calcon-# histamin ion ¥ R0 &t pH o] B¥—10"°mole LPA TPA ¥ DPA 2{
w2 2mlE Hedtel pH 1~7 buffer 5ml# & fislsz 5x 1072 mole Calcon 9% 5ml 4] <
IRkehg- benzene 5 ml 4 & fpste] 5 4 583 }71] FE Hylista LA BESe] blank test
o A 1.2 benzene fF-& MK OZ 3to] 500nm ol 4] BOLEE WIE DY o

EBT 2 Caleon 0ff 15t CPA, TPA 2 DPA & DPA2| 58— 10 °mole DPA ¥
w4 DPA-EBT ion = 2~10ml, DPA-Calcon ion #¥= 1~5ml & Z2 B3] pH 1.0 buffer
10ml A& =22k stz 5x1073mole EBT ik 5ml 2 5x1073mole Calcon ¥%iy% 5ml & 22t
73n6&1a1 - benzene 10 ml & fnal 5 /M 3@skAl EEo fdislz ELS#ES e blank test
o A <12 benzene S HIFEKOZE dFo] 500nm oA BHEE HES A HEHREE (EK
3}91



136 E ¢ s sl Mle] BOORE ERk Vol. 18, No. 2

BE R EER

pH off 445t ion 8 TR0 O|X|= BE— 31 histamine B{e] NN, EBT 3 Calcon ##ef
ion ¥ERS BVl A olelvt= 2 pH 1~7 ¢ %% Buffer Kol A CPA, TPA =
DPA o] NN, EBT o Calcon & Z2 fgHA 7l the chloroform o 2 #Histe] WES
st =u) Fig. 1~37 o] CPA-NN % TPA-NNi pH 5.2, DPA-NN i pH 2.0, CPA-

EBT i= pH 5.0, TPA-EBT @ DPA-EBT = pH 4.0, CPA-Calcon, TPA-Calcon g DPA-
Caleon & pH 2.0 o] 4] ion #} Rl BKAEE et it

Abs,

06}
Abs|
0z

05+
Oak

04 F
03k

03
o2r \

0.2}
o1 p

01F

T . L .

e ¥ Lot 1
6 7PH 12 3 4 5 § 7o

| IO §
3 4 5

1 2 3 4 5 6 7PH T2

Fig. 1—Absorbance variation of Fig. 2—Absorbance variation of Fig. 3—Absorbance variation of

CPA, TPA and DPA-NN
complexes in chloroform
according to change of pH

CPA, TPA and DPA-EBT
complexes in chloroform
according to change of pH

CPA, TPA and DPA-Cal-
con complexes in chloro-
form according to change

in aqueous layer. in aqueous layer. of pH in aqueous layer.

©® . CPA-NN complex at 540nm ® : CPA-EBT complex at 510nm -© :CPA-Calcon complex at
- : TPA-NN complex at 550nm -# : TPA-EBT complex at 510nm 510nm

%+ : DPA-NN complex at 6i2nm 48 : DPA-EBT complex at 510nm &% : TPA-Calcon complex at
510nm

43 : DPA-Calcon complex at
510nm

HHFERIE— Table Lo A B whel o] chloroform & AR b9l WOk
7t 744 Fo2 §i histamine-Bik azo (13K ion Ho HIAKE #7819l = benzene o] fke
A= DPA-EBT @ DPA-Calcon gte] jhiiE o2 CPA, TPA, DPA &4 DPA &8 ¢
o] A} 3= benzene & MR HREsty ok

BiEs ion MERW2 Migdh#R— CPA-NN 9 TPA-NN = pH 5.2, DPA-NN = pH 2.0
o] CPA-EBT 3= pH 5.0, TPA-EBT @ DPA-EBT 2= pH 4.0¢] 4] CPA, TPA & DPA ¢
Calcon complexi= pH 2.0 o] 4] ion #5 A A 77+ chloroform © 2 #Hist= DPA-EBT
5l DPA-Calcon & pH 1.0¢ll A] ion #& F4H A # benzene o 2 ik Wlkdase Fig. 4~6
stz

= =%
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Table. I — Extractability test for solvents.

“Solvent Dichloroethane Chloroform Ethylacetate
Metal indicator e C‘,‘bj;l B __,S"Lb, S‘v> e (abs._)» .
Antihistamines ‘EN j?’l‘_ falcon NN EBT ] Calcon NN EBT Calcon
CPA 0.21 0.28 0.74 0.3 0.39 0.84 0.13 0.14 —
TPA 0.25 0.36 0.75 0.36 0.373 0.87 0.15 0.165 -—
DPA 0. 46 0.73 0.83 0.60 0.83 0.86 0.2 0.365 -
Solvent Benzene Petroleum-ether Nitrobenzene
Metal indicator . ‘_gfleJ — (abs.) S ,gabs),\ .
Antihi . NN EBT Calcon NN EBT Calcon NN EBT Calcon
_Antihistamines S o T
CPA — 0.082 0.04 0 0 0 0 0 0
TP A — 0.097  0.045 0 0 0 0 0 0
DPA - 0.53 0.73 0 0 0 0 0 0
Abs,
05+
04+
03f=
oz
01+
{ ! [ 1 1 ” ) I
520 540 e10nm

Fig. 4— Absorption curves of NN in aqueous solution at pH 2.0 and 5.2. Absorption maxima at
pH 2.0 is 520nm and pH 5.2 is 535nm. Absorption curves of CPA-NN and TPA-NN
complexes in chloroform at pH 5.2 of aqueous layer and DPA-NN complex in chloroform

at pH 2.0 of aqueous layer. Absorption maxima are at 540nm(CPA-NN, 550nm(TPA-
NN) and 612nm(DPA-NN).

NN complex £ IR-spectra 3= 1590cm™ o] carboxylate ion ¢ SRS 2250~2700cm "
o] = amine o 2 P NH (H#EES =3 DPA-NN complex = 1050cm™ 9] $=02]
WA BAE ¥ 9 9ld. EBT g Calcon complex 5¢] ir-spectr
Werg S 5 2250~2700cm™! o} NH MEEH< = 4+ 9 d.

T

Ion & EmWel B HHES B%E— CPA, TPA 2 DPAg) NN, EBT 9@ Calcon
¢ A% ion # MEMe chloroformo 2 a4 2,3,5ml = Ji-o] 37| Haiste] G3A,
5,5ml 2 2[0 MiHiste] A8 2 10ml2 1 F AT 59 ®LEs FE}GE 8 n

=

T OEERCINCE 1 HiHE Foer g o

at= 1055cm™! 2] S=0 1%
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Abs. Abs.;
05§ 05}
04 0d =
O3t AR
ozl o2F
D1k ot =
ok oF \
| 1.y 1 1 1 1 IS SN O N S
470 4920 510nm 470 490  5l0nm
Fig. 5—Absorption curve of EBT in aqueous Fig. 6—Absorption curve of Calcon in aqueous solu-
solution at pH 4.0 and 5.0. Absorption tion at pH 2.0 and‘3. 0. Absorption maxima
maxima is 490nm. Absorption curves is 490nm. Absorption curves of CPA, TPA
of CPA, TPA and DPA-EBT complexes and DPA-Calcon complexes in dichioroe-
in dichloroethane, in chloroform and in thane, in chloroform, and in benzene. Ab-
benzene. Absorption maxima of the co- sorption maxima of the complexes are 500nm
mplexes are 500nm in dichloroethane, in dichloroethane, in benzene and 510nm
in benzene and 510 nm in chloroform. in chloroform.

WXES] Bk — CPA, TPA 2 DPA o] #31 NN, EBT 2 Calcon o] £7%f ion ¥4
B4l chloroform 2 benzene ¥k 2] WBWES 5, 10, 15, 20,304 7+4 02 RIEF &2 %
e Bl ¢loh

NN, EBT % Calconti] 48t CPA, TPA 2 DPA o| #$8 s — EHEEEY 92
B Fig. 7~9 8t 2o},

Abs,

o.7r

06

05

oir &

d

X L 1 1 i L .
50 160 150 200 250 300 350 400“3/”_‘*

Fig, 7— Calibration curves of CPA, TPA and DPA-NN complexes in chloroform.

- © : CPA-NN complex at 540nm, pH 5.2
: TPA-NN complex at 550nm, pH 5.2
- : DPA-NN complex at 612nm, pH 2.0
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5
08~
Q7
o7k
06 |- o8
05l “r
Q4
04k
3+
03k ©
2_
02+ 0
dr
Oir ° L 1 hd
' L ' . 50 100 150 200ug/mb
100 . . . - K :
50 0 150 2001 mt Fig. 9— Calibration curves of CPA, TPA and
@ @ug/m DPA-Calcon complexes in chloroform.
Fig. 8— Calibration curves of CPA, TPA and ©- :((:Slj)?;ic?}czgx co;lpﬁxgat()S%c?ntr?,dp]IjIZe.())‘-
DPA-EBT complexes in chloroform. 1d fine) and pHl 3.0 (dotted in
respectively.
& : CPA-EBT complex at 510nm, pH 5.0 2 : TPA-Calcon complex at 510nm, pH
A : TPA-EBT complex at 510nm, pH 4.0 2.0 (solid line) and pH 3.0, (dotted
line) respectively.
%+ : DPA-EBT complex at 510nm, pH 4.0 ¥ : DPA-Calcon complex at 510nm, pH
D : Contents of DPA related to calibration 2.0 (solid line) and pH 3.0, (dotted
curve of DPA-EBT complex. line) respectively.

CPA, TPA % DPA ig&57%$ DPA o SR — EBT 3 Calcono] 43 DPA o 4
gE e Table [Io] A= pH 1.0014 DPA-EBT ion $# wto] j#iZEpyo= #f:h“"ﬂ_?_ Table
I ] A} 2= pH 1.06]4 CPA-Calcon 2 TPA-Calcon ion¥s] W\ ®igd + & BE

olv DPA 9| 4 sEfo] Akt F—37 B A+ DPA-EBT 2t DPA- Calcon o] WL
Y xRS Fig. 10 3 #&rh

Tabel II— Extractability of CPA, TPA and DPA-EBT complexes by benzene according
to change of pH in aqueous layer.

Absorbance

H — - - ————

P CPA-EBT DPA-EBT TPA-EBT
Lo 0 0.585 0

2.0 0.013 0.585 0.002
3.0 0.025 0. 557 0.01
4.0 0.082 0.53 0.097
5.0 0.194 0.435 0.205
6.0 0.188 0.246 0.132

7.0 0.081 0.074 0.037
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Table III— Extractability of CPA, TPA and DPA-Calcon complexes by benzens accord-

ing to change of pH in aqueous layer.

Absorbance
pH
CPA-Calcon DPA-Calcon TPA-Calcon
1.0 0.04 0.73 0.045
2.0 0.06 0.73 0. 066
3.0 0.06 0.76 0.25
4.0 0.39 0.745 0.39
5.0 0. 46 0.725 0.43
6.0 0.31 0.415 0.264
7.0 0.125 0.115 0.08
Abs.r
08t
07r
06}
05k
04
O3k
0.2+
01
1 i 1 ! I H
50 100 150 200 250 300mg/nt

‘Fig. 10— Calibration curves of DPA-EBT and DPA-Calcon complexes in benzene.

© . DPA-EBT complex at 500nm, pH 1.0
# : DPA-Calcon complex at 500nm, pH 1.0
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BEHME jon MERWel #-—CPA, TPA 5 DPAS 107‘moleik R NN, EBT 3
«Calcon ] 10-4mole pAE o 2 CPA-NN @ TPA-NN &= pH5.2, DPA-NN = pH2.0414
CPA-EBT = pH5.0 TPA-EBT 9 DPA-EBT & pH4.0]A4 CPA, TPA 3 DPA & Cal-
.con ion ¥ complex &= pH2.0014 779 ion #& —E&ES chloroformo 2 FhHist =
DPA-EBT 1 DPA-Calcon ion %} complexi pHI1.00] 4 779 ion $§& —E&*] benzene
o2 R Aze] BARMEENA BHES MESE HEELZ 4 complexE-& mole
Ihye 9 dgpsrke EHis v Fig. 11~163+ ¢z CPA-NN, TPA-NN @ DPA-NN &
t} zto] 1:1, CPA-EBT, TPA-EBT & DPA-EBT:= of #o] 1:2, CPA-Calcon, TPA-
-Calcon 9@ DPA-Calcon & ©f zto] 1:39 #mRkltdS RESD

Aos. Abs.
04t
04
Q3
031
02+ /
0z :
Lap /
NN i
J AntH o
L 1 i 1 L 1 1 1, N
02 04 CF 08 10 12 14 16 AntH vs.NN
Fig."11—Mole ratio method of CPA, TPA and £14 1010 145
DPA-NN complexes in chloroform. Fig. 12—Continuous variation method of CPA,
& : CPA-NN complex at pH 5.2, 540nm TPA and DPA-NN in chloroform.
-4 : TPA-NN complex at pH 5.2, 550nm Experimental conditions and denotations
£ ¢ DPA-NN complex at pH 2.0,%612nm are same as Fig. 11.
ADS.
car Abs,
DA
0.3k
CAr
02.-
Cer
(RN o1k
AriHvs. ERT
t I A i [} el I | T ;
05 1 2 3 4 28 37 46 5564 73 82
Fig. 13—Mole ratio method of CPA, TPA and Fig. 14—Continuous variation method of CPA,
DPA-EBT complexes in chloroform and in TPA and DPA-EBT complex in chloro-
benzene. form and in benzene.
—»— DPA-EBT complex in benzene at Experimental conditions and denotations
pH 1.0, 500nm are same as Fig. 13.

~3 : CPA-EBT complex in chloroform at pH 5.0, 510nm
2 : TPA-EBT complex in chloroform at pH 4.0, 510nm
: DPA-EBT complex in chloroform at pH 4.0, 510nm
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Abs.
04 AbS.
03 04
03
C2F
0.2F
o1
Calcon
Ant H 01 Ant Hvs.Calcon )
1 — 1 = - T 1 i L L L I}
05 1 2 3 4 5 19°28 37-46 55 64 73
Fig. 15.—Hole ratio method of CPA, TPA and Fig. 16—Continuous variation method of ~CPA,.
DPA~calcon complexes in chloroform and TPA and DPA-Calcon complexes in chloro--
in benzene. form and benzene.
—+—: DPA-calcon complex in benzene at Experimental conditions and denotations .
pH 1.0, 500nm are same as Fig., 15.

® : CPA-calcon complex in chloroform at pH 2.0, 510nm
#r : TPA-calcon complex in chloroform at pH 2.0, 510nm
¥+ : DPA-calcon complex in chloroform at pH 2.0, 510nm

Ion ¥ FEiipel mELAlE—CPA, TPA 2 DPA9] NN, EBT 2 Calcon & 2% complex

=9 chloroform & JKi kol A A ez oA BELHES G2 MBS HEddE
v} Table IV} 2o},

Table IV~MeIt1ng pomts of complex molecules cormstmg of antihistamines and acidic azo dyes

CPA-NN 94~98°

TPA-NN 77~88° DPA—NN 72~75°
CPA-EBT 167~170° TPA-EBT 108~117° DPA-EBT 107~111°
CPA-calcon 98~103° . TPA-Calcon 89~97° DPA-Calcon

81~8

HEBZERO| 1 histamine-FtE azo taFE ion ¥ WEEN == BE—CPA, TPA ¢
DPA«] EEfd 4 9l B Sd #49) NN, EBT 2 Calcon® CPA, TPA & DPAZ} ion
#E A ERIE KEe pHolA &£%#R53 CPA, TPA 2 DPAgl NN, EBT 2 Calcon
complexE-& 27 jE45F] chloroformo 2 #H3F WS £ Complexd] B BMEE
A BEEE AlEsted o

Table V—Interference effect of coexisting drug as a component of prescription in
formmg ion pair between antihistamines and acidic azo dyes.

Chlorphenlramme Trlpelennamme. HCI Diphenhydramine. HCl
Existing  maleate, recovery (%) recovery (%) recovery (%)

Added drug —
ratio © NN  EBT Calcon NN  EBT Calcon NN  EBT Calcon

Phenacetin 1:100 100 109.5 86.3 100 106.6 95.3 113.5 109.2 109.7
Caffein 1:20 100 50.0 100 100 48.2 96.4 105.8 70.3  104.5

Ethoxybenza- 1:50 100 133.3  105.5 100 128.0 128.1 100 118.9 110.8
mide
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Existi Chlorpheniramine Trlpelennamme HClL. Diphenhydramine + HCI
Added drug XISURE maleate, recovery (%) recovery (%) recovery (%)

ratio. NN EBT Calcon NN EBT Calcon NN EBT Calcon

Vitamin B, 1:1 100 166.6  102.7 100 112.6 118.8  105.8 122.6 114.0
Vitamin B, 1:1 100 69.0  79.5 100 52.4  98.4 100 78.2 111.8
Vitamin Be 2:1 100 53.1  91.8 100 47.6 100 100 62.5 102.8
Sulpyrine 1:50 100 48.1 b3 100 33.5 ¥ 125.0 525 P
Na-Salicylate  1:100 100 114.3  98.6 100 98.2  96.9 100 94.1  97.8
Phenobarbital 1:10 100  123.8 116.4 100 102.1  98.4 100 110.5 108.6
Aminopyrine  1:50  125.0 71.4 ¥ 144.2  53.1 % PY 96.7 P
Antipyrine 1:50 10L.9 100 265.8 100 99.5 195.3  165.4 105.1 197.8
Acetanilide 1:100 100 128.6 105.4 115.4 106.0 106.3  134.6 113.2 105.4
Acetaminophen 1:100 100  128.6 102.7 100 106.0 107.0 100 111.9 107.5
Dihydrocodeine 1:10  134.6 3 3% 132.7 % W 138.5 Pg 3%
Narcotine 1:10  119.2 371.4 3% 123.1 219.9 # DS % %
Ephedrine 1:10 111.5 57.1 263.0 113.5 47.6 171.9 100 62.0 197.8
Methyl 1:10  121.2 100 Co% 123.1  62.8 % 152.3  83.6 %
ephedrine

Glyceryl 1:30 107.7 61.9  89.0 106.5 45.9  96.1 100 71.4  101.1
guajacolate

% Coloration with antihistamines simultaneously.

&

S

1. i histamine #]q] chlorpheniramine maleate(CPA), tripelennamine- HCI(TPA) g dip-
henhydramine-HCI(DPA) %-& &g pH o] Al ﬁ!%?ﬁ/ﬁ:g% NN, EBT @ Calcon %3} ion
5% WHAA chloroform © 2 #itishs 4% WOLLEERES LB S ¥ EBT &
B & 7 Birsidz CPA, TPA 5 DPA ¢ EU}?{P pI-I-“z— 5.0, 4.0, 4.0°1% 2
o BOEREE % 3.210, 6.678 X 61.644(g/D1 g
CPA, TPA ¥ DPA o g&wmks pH 1.0 22 3tx EBT & fnsle] Aoz DPA
s 91 ion #% WA A benzene 02 fiiiete] BtEE MEFL2A DPA S A=5 S5

EmiEe skl

3. CPA-NN, TPA-NN @ DPA-NN complex & FHgE4< % pH 5.2, 5.2 € 2.09]
A chloroform o 2 fifiatel &ol HABMIEES 4 540, 550 2 612nm o=k, CPA-EBT,
TPA-EBT 9 DPA-EBT complex?] H@Bilg#EL pH 5.0, 4.0 2 4.0, CPA-Calcon, TPA-
Calcon ¥ DPA-Calcon complex®] HE#E#E:S th7to] pH 2.0¢] 4] chloroform #iHAERS &
KB M-S thre] 510nm o]k, CPA, TPA 2 DPA ¢ NN, EBT @ Calcong] ion#} 72
Bl +HL A4 BAEY BEE e

4. % ion #E WS complex o #klh: CPA-NN, TPA-NN 2 DPA-NN & 1:1,
CPA-EBT, TPA-EBT @ DPA-EBT% 1:2, CPA-Calcon, TPA-Calcon, ¥ DPA-Calcon.
£ 1:39]9] o] &L ir-spectrao] fkatd SFMKEREA T oFx Y& Aoz #EEdh
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