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Fig. 1 Retention time of antipyretic

Columin @ —O- Hitachi Gell 3011 (3¢50 cm), $ | I

—A— Hitachi Gel 3011-O (3 ¢x50cm), —| - I A B R I B

Hitachi Gel 3011-C (3 %50 cm), —@— Hitachi Gel 0 5 100 5 10 0 510 0 5 10

3030 (3 %50 cn); Mobile phase : Methanol -289% Retention time, min

ammonia water (99 : 1) (Solvent I); Flow rate : 2ml/ Fig. 3 Liquid chromatograms of anti-cold drugs
min; PA : Acctaminophen; Ph : Phenacetin : Sp :

Sulpyrine;  Am : Aminopyrine;  AS : Aspirin; SA : Column : (1) and (3) Hitachi Gel 30HH-O (3¢ x50

cm), (2) and (4) Hitachi Gel 3030 (3¢ x50cm);
Mobile phase : (1) and (3) Methanol-28% ammonia
water (99 : 1) (Solvent [), (2) and (4) Methanol-
H,0-28% ammonia water (90 :8: 2) (Solvent Iil);

Salicylic acid;  EB : Ethoxybenzamide

CI ‘LM! Flow rate : 1.5ml/min; Detector : UV (250 nm) ;
i i L T | a ;: Methylendisalicylic acid; b : Phenacetin, isopropyl-
DX "? rll T antipyrine and caffeine; C : Promethazine; d : Amino-
NS 17 é pyrine and caffeine; [ : lsothipendyl HCI
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Fig. 2 Retention time of antitussive, expectorant
- .. c
and antihistaminic ‘:
Column : —Q-— Hitachi Gel 3011 (3 ¢ x50 cm), | \
—A— Hitachi Gel 3011-O0 (3¢xi0cm), —[J— | i
Hitachi Gel 3011 - C (3¢ x50cm), —@— Hitachi Gel
3030 (3¢50 cm); Mobile phase : Methanol-28%
ammonia water (99 : 1) (Solvent I); Tlow rate : 2ml/

min;  CF : Cafleine; DX : Dextromethorphane HBr ; l \ l l l
NS : Noscapine; TP : Tipepidine citrate; AL : Al- B ) IL J 1\ -
locramide HCL;  DH : Diphenhydramine HCl;  CP : 0 5 10 0 5 10 0
Chlorpheniramiiie  maleate; PR : Promethazine Retention time, min

methylenedisalicylute; AR : Arimemazine tartrate ; . P .
’ ; ’ ‘ig. d chromatograms of - 3

I : Tsothipendyl HCI Fig. 4 Liquid chromatograms of anti-cold drugs
Column : (1) Hitachi Gel 3011-O (3¢ x50cm), (2) and

(3) Hitachi Gel 3030 (3 ¢ x50 cm); Mobile phasc :

. 11-C RAS e 1 - . e, 3 Mok (1) and (2) Methanol-289% ammonia water (99 : 1)
ALYy 30 O 1o fk MEAFTH -7z Vig-3 KU (Solvent I), (3) Methanol-H,0-28% ammonia water
413 PR, IT XY AR 284S L7-%#A o HAL 7 L 3030 (90:8:2) (Solvent II); Flow rate: (1) and (2)
N = . [.5ml/min, (3) 2ml/min; Detector : UV (250 nm) ;
- S ~$E A
biaey 3011-0O %if&ﬁ” & I’f“% g0 793 M T A a : Acetaminophen and salicylamide; b : Caffeine ;
Z 7w~ L7z. Fig. 5 ;3 DH HCI FORNS @ﬁa% L7l ¢ : Arimemazine tartrate; d : Allobarbital and amino-
pyrine
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Liquid chromatograms of anti-cold drugs

Column : (1) and (3) Hitachi Gel 3011 (3 ¢ x50 cm),
(2) Hitachi Gel 3011-O (3 ¢ x50 cm); Mobile phase :
(1) and (2) Methanol-28% ammonia water (9:1)
(Solvent I), (3) Methanol-H,0-28% ammonia water
(95:3:2) (Solvent II); (1) and (2) 230
nm, (3) 260 nm; a: Ace-
taminophen; b

Detector :
Flow rate : 1.5 ml/min;
: Aminopyrine; ¢ : Caffeine; d:
Diphenhydramine HCI; e : f : Phenacetin;

g : Allocramide HCI

Noscapine:

ad b

l |

4 ~— —
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Fig. 6
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Retention time, min
Liquid chromatograms of anti-cold drugs

Column : (1) Hitachi Gel 3011-0O (3 $x50cm), (2)
Hitachi Gel 3011-C (3 ¢ x50cm), (3) Hitachi Gel
3011 (3 ¢ x50 cm); Mobile phase : (1) and (2) Metha-
nol-289% ammonia  water (99:1) (Solvent 1),
(3) Methanol-H,0O-28% (95:3:2)
(Solvent I1); UV
(230nm); a: Acetaminophen and aminopyrine; b:
Caffeine;
Chlorpheniramine maleate; f
HBr

ammonia water

Flow rate : 1.5 ml/min; Detector :

¢ : Acetaminophen; d : Aminopyrine; e

: Dextromethorphane

vEIOSE R 709
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Al TH 5. Fig. 6 13 DX RO CP OfeA L7 RiHK D
Ay &0 3011, 3011-O B 3011-C 2 F T AH & L7z
ﬂé@ﬁﬂ?bV7AT%U,DXu*a®ﬂﬁm
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WETHZ Tl

3.5 BREBOYENK

FAmHE DL O ERPERNTIREE D 70 - 72 IRRZAFIR L, T
@ Sul TORRDERBKICESVTREL, Ththod
¥ mik %f«wfz LizfER, vwihd (0.2~1.2)pug DFIH
TSR ABEBREE .

Table 1 Determination of antitussive, expectorant
>
and antihistaminic in mixed sample

v Recovery Standard

Compound (%) (n 6) deviation
Noscapine® 100,70 1.26
Arimemazine tartrate® 100.20 0.82
Promethazine methylene 1000 1.9

disalicylate®

Isothipendyl HCI® 99 .20 1.19
Dextromethorphane HBre 99. 40 2.26
Tipepidine citratef 98.8%> 1.69
Diphenhydramine HCl#> 98.9% 1.59
Allocramide HCIM 100.0V 1.31

a) Phenacetin 130 mg, ethoxybenzamide 100mg, acetarmninophen
130 mg, methylephedrine HCl 5 mg, diphenhydramine HC! 5 mg,
noscapine 5mg; b) Acetaminophen 150 mg, salicylamide 500 mg,
caffeine 33 mg, methylephedrine HCL 10 mg, arimemazine tartrate
5mg; ¢) Phenacetin 200 mg, isopropylantipyrine 80 mg, caffeine
30 mg,

methylephedrine HCI 10mg, promethazine methylene-

disalicylate 5mg; d) Aminopyrine 70mg, phenacetin 67 mg,

sulpyrine 33mg, methylephedrine HClL 10mg, caffeine 30mg,
isothipendyl HCl 5 mg;
mg,

rphane HBr

¢) Aspirin 300 mg, acctaminophen 130
calfeine 50 mg, dextrometho-
100 mg, 170 1ng,
¢) Phenacetin 100 mg,

methylephedrine HCI 10 mg,
{) Pyrabital
caffeine 50 mg, tipepidine citrate 5 mg;

10 mg; phenacetin
aminopyrine 43 mg, acetaminophen 70 mg, caffeine 50 mg, nos-
h) Aminopyrine
caffeine 50
methylephedrine HCl 10mg, allocramide HC1 8mg; 1)
: Hitachi Gel 3011-O (3 ¢x50cm), Mobile phase:
Methanol-28% ammonia water (99 : 1); j) Column : Hitachi Gel
3011-C (3 ¢$x50cm), Mobile phase : Methanol-28% ammonia
water (99 :1); k) Column : Hitachi Gel 3011 (3 ¢ x50 cm),
Mobile phase : Methanol-28% ammonia water (99 : 1); D
Clolumn : Hitachi Gel 3011(3 ¢ x50 cm), Mobile phase : Methanol-
water 289% ammonia water (35:3:2)

capine 10mg, diphenhydramine HCI 10 mg;
50 mg, phenacetin 100 mg, ethoxybenzamide 85 mg,

mg’
Column
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Table 2 Determination of noscapine and dextro-
methorphane HBr in commercial phar-

abe vhe abec . R
W nr I maceutical preparations
Dextro-
Noscapine methorphane
Sample HBr Other ingredientsh
—— e —_—
h Gugy» (%) (mg)v (%)
Powder 10 105.1 — — EB, Ph, ME, DH sal
o P Powder 10 93.1 — — Py, Ph, ME, CF, DH sal
¢ Powder 10 99.3 —  —  Qypy, Ph, ME, CF, DH sal
Powder 10 95.9 —  — Am, PA, ME, CF, DH sal
I'owder 0 102.7 — — Am, PA, ME, CF, DH sal
¢ Capsule — — 15 95.3 PA, EB, CF
Capsule  — — 15 100.0 Alpy, CP, ME, CF
Tablet - — 15 104.5 Sp, PGS, ME, CX
b d Powder — — 15 104.0 Sp, ML, CP
1 J' i\ l a) Indicated content in per tablet, capsule or pack; b) EB:
1')" ,i} lJlJ (,; :3 ]b J()-’ [‘_) 1'0 Ethoxybenzamide, Ph : Phenacetin, ME : Methylephedrine HCI,

DH sal : Diphenhydramine salicylate, Py : Pyrabital, NP ;
Nicotinoyl 4-aminoantipyrine, CF : Caffeine, Am : Aminopyrine,
Fig. 7 Liquid chromatograms of mixed Samples PA : Acetaminophen, Alpy : Allopyrabital, CP : Chlorpheniramine

Retention time, min

Column : Hitachi Gel 3011 (3 ¢ 50 cm) Mobile maleate,  Sp : Sulpyrine, PGS : Potassium guaiacolsulfonare
n : Hitachi Gel ¢ 3 ¢ > 50 cm); i

phase : Methanol-289% ammonia water (99 : 1) (Solvent

I);  Flow rate : 1.5 ml/min;  Detector : (1) 230 nm,

(2) 280nm, (3) 290nm; a: Sulpyrine; b) Phenu- 4 7?\‘![1: ;ﬁ
cetiny ¢ : Caffeine; o : Diphenhydramine HCl; e :
Tipepidine citrate; : Chlorpheniramine maleate T’EHSEHE{?FO v M3 7?‘2}@:_ X Z)ﬁ?b;‘ﬂﬁ']; Xx/tA
PRI 22 3 o RlOEEEREZTES L. BAREH
3.6 FERMFEHEBRUHBRMFOTE D> 2 B IE IS5 O S8 T P BT 2R SE 1 R R AR HY 38

PLEFES. S 7256 &34 v Table |z 7R3 st PMCHEERETH ORI B B ERNAREL T - 72.
o> NS, AR, PR, IT, DX, TP, DH HCl AL o Ly 7=/ FF7OFRMe 24 o HIBEO7 v a4 K
ER AT 7ofE R, AR (98.8~100.7) %, 1=ie(Fr: FREP VRO X 51 HFBOKE VRS OS5 BT AR

(0.82~2.26) TH - 7-. ZBALIAF L -UEZ VR E— T 2 K 2
2, WO ®FIhD RS0 ERBE T - 78 Bk V7 —ZFTAHNE L, 15T 5% &S 0E <1
Table 2 R3S 2R+ 2:0TH 5. HEEEDARE S 7 - 7.

Table 3 Determination of arimemazine tartrate, promethazine methylenedisalicylate
diphenhydramine salicylate, diphenhydramine HCI and allocramide HCI in
commercial pharmaceutical preparations

Arimemazine Promethazine /
. tartrate methylene- Isothipendyl r
Sample disalicylate HCl Other ingradients®
—— ——— —
(mg)» (%) (mg)® (%) (mg)» (%)
Capsule 0.5 96.3 . — — = Sp, PA, MFE, CF, vC
Capsule — — 13 102.5 — — EB, PA, CF
Capsule — — —_ — 1.0 108.0 PA, ASAl, ME, VBI
Diphenhydramine Diphenhydramine Allocramide
Sample salicylate Hal HCl Other ingredients?
(mg)® (%) (mg)® (%) (mg)» (%)
Powder 10 97.0 - — — — Ph, PA, EB, ML
Powder 13 92.0 — — —_ — PA, NP, CF
Powder 12 105.0 — — — — Sp, Ph, CF
Powder — — 25 99.3 — — EB, Ph, ME, NS
Tablet — — —

— 5 99.5 PA, EB, PGS, CP, VBl

a) Indicated content in per tablet, capsul or pack; b) Sp: Sulpyrine, PA: Acetaminophen, ME : Methylephedrine HCIl, CF : Caf-
feine, VC : Ascorbic acid, EB : Ethoxybenzamide, ASAl : Aspirine aluminum, VBI : ‘Thiamine,

NP : Nicotinoyl-4-aminoantipyrine,
P(‘nr‘ : Potassium uaiac(»lsulﬂma[ CP: Chlor h .niraminf' maleat
> g €, € eate
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Determination of antitussive, expectorant and
antihistaminic in anti-cold preparations by high-
speed liquid chromatography. Masayoshi TaTsuza-
wa, Sigeko HasHiBa and Akira EjiMa (National Institute
of Hygienic Sciences, 1-18-1, Kamiyoga, Setagaya-ku,
Tokyo)

The rapid, sencitive, and specific high-speed liquid
chromatographic method for the quantitative analysis
of antitussive, expectrant and antihistaminic in anti-
cold preparations was established. Diphenhydramine

SR, B, LR BERERPOES VA, S ARRTHE 24 I VAIDER 711

salicylate, diphenhydramine hydrochloride, tipepidine
citrate and allocramide hydrochloride were separated
by injection of methanol solution on to a column (3¢ X
50 cm) packed with styrene-divinylbenzene porous
polymer (Hitachi Gel 3011). Diphenhydramine and
tipepidine were eluted with a mixture of methanol and
289, ammonia water (99 : 1) and allocramide with a
mixture of methanol, water and 28¢;, ammonia water
(95 :3 :2), and all of them were detected at 230 nm.
Noscapine, arimemazine tartrate, promethazine me-
thylenedisalicylate and isothipendyl hydrochloride were
separated by injection of methanol solution on to column
(3¢ x50 cm) packed with hydroxymethylated stylene-
divinylbenzene porous polymer (Hitachi Gel 3011-0O),
eluted with a mixture of methanol and 289, ammonia
water (99 : 1), and detected at 230 nm or 250 nm, re-
spectively. Dextromethorphane hydrochloride were
separated by injection of a methanol solution on to a
column (3¢ % 50 cm) packed with carboxylated stylene-
divinylbenzene porous polymer (Hitachi Gel 3011-C),
eluted with a mixture of methanol and 289, ammonia
water, and detected at 230 nm. Other ingredient,
such as acetaminophen, phenacetin, sulpyrine, aspirin,
caffeine, ethoxybenzamide and methylephedrine hydro-
chloride, did not interfere with the analysis. The
method is sensitive and accurate for analysis of anti-
tussive, expectorant, and antihistaminic in anti-cold
preparations.
(Received May 19, 1977)

Keywords
Antihistaminic
Antitussive
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Styrene-divinylbenzene porous polymer
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