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Bhoizt v, KES2F+ VY-V ARELEFAZr<1rS 57 4— (SGO) BPE I TLXE,
BAOYMBODHRL R -V ARHTIGAIABREIh TS, FES T SGC BB KEKA L+ + Y v —
HARZEAWSZ tickY, BEMRBoFHUKIL: A CE5RTEBRL, EXLBAPO FHRL D
ERERL. SERY =/ - A ROH ) FABRESEUACIGHLE. 77 A1 4% )V VERREL
Chromosorb P AW %% CAFE: LTHALAKR, REFHRZzNEEHELL, »7 ARE 130~
240°C (RipE@E 10°C/min), #7Kk& 10 pl/min °fF5 &, FEEME 7 =/ -1 4.0 2, BEERE
8.0 4, ¥V FALER 10 3 Thotz. 7=/ =L FVFLBRO ZRERIIHT S EEL (X, X))
LY — 7 E K (Y, Vo) ofliciz, Y,=2.736X,—0.006(r;=0.996), Y3=0.529X,+0.027(r,=0.998)
OEBAMNEYLLE. BEAER /AP LE2EDRKIOSASHERCERAS KRBT, T0XEA
PRI L, BELERSB L. .

hE A,

1 B 7 = 7 — VRO Y F AN BB - EEL L

R DFAIr~= L F57 4 — (GC) oBBHEIE—
BUERE®ET A THD. TORBERE 7 v~ 757
4 — OB RELRBLEHAFTE . L, B
BB OBVCAEI AV CBAR, BEHEOER
TR 5BEER BB O HP~OPRROE L%
ETBLEZ LR TEHVY, HEEE~O FEX KT
5. KBERABZRIUDE LT A REBSE2ET
B, BHEALEDESLARBE, Tihhbd, K-
BEEORFCIME I FIACELRE I r= /T
74 —ThHHTLAEFRVIROEPY LY, LD
WEOHEZHE L THE IR TV 5.

F2EOIEEMITBEYENS L, HAHAICESH
WEIRDKEBE L T50H - AAROKE 5HKEH
BRIEAMEELHANESEI L 0D, KERE*
P VT —FRELLEFAZr=} 757 4 — (SGO) &
BETEAMEEAKRTHDZLERL, A% GC
DETHHEE - BRE - i TRE CREROR
WEASFE LTRATAZ L2 HE L, FERIER

*RAREREE 274 TERBBTZW 2-2-1

B ZMERERRASH - 321 HARFEHEHFHIE
i 1-6 ‘

T, Bz O PHHCEAIh, FHHEAXERF (B
B e d 10 BEEoSFENAINRBIR T8, R
BOBY Lo bvwot, FOoEEYRNLE.

2 % B

2.1 JRAPYRBCEE

EEYEBCHERALEY Y FLEE, 7=/ -LERUTER
HERE, ML ENGERAEZA V..
REELLCERUToARTRAZAVE. A3y F
lb@-ﬁ-—ﬂ‘:?/&{ﬁ (M?i, ) 9"ﬂ’$ 10g9 %}:‘E
® 10g, AT &Y v 80g), B:HYFrLER 7=/
_}l’%:5 (ﬂji: 'V'U‘?"/l’ﬁ 585 7=/ = 38‘:
pEveyy 92g), C:HE -4V FLB.- 7V}
-z S5 (5, vV 718 3g Bi%K 10g, #7v
- 10g, BRILEESS 10g, BHfAv Y v 67g), D:
ﬁﬁﬁ‘u%/b@*ﬁ (4’&75, "7‘")9""’@ 283 7 x/ =
0.5¢g, VvV yv 4ml, =%, -1 80ml, kxceLi
#100ml 233), E: v oH5 .4 FAEE (B
F, YUYFALER S5g, T/ —-N 2g +IHFFIFV
¥ 4ml, e3>y 10ml, =%,/ -1 T£LE% 100ml
Et3%), F:¥Ea—-F- - rovrs5 M (b, R
Z=2/=n2ml, a—-F5vF% 20ml, roHFFvF
v& 10ml, v7n 5.5g, +VFAEAFL 1ml,
<yl 10ml, =%/ —-rceis 100ml L33)
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22 BEINA DR

+ ) FAEBEYH 0mg IEHB WL 7 =7 — %K
dmg SURBTEHBCRY @Ak 7riil kb
wen), =—7 30ml THEML, TBEYERDD &
FRFBLTHRETS. BRULCERY 0.2M KRRt
bV AWK 10ml T3 EEB L, MliEE 1M E
AU TR L L, =—5 2 3ml RO 2ml ¢ 2 [Elh
HL, il xebe=—7 A 28ETH. ZhieHE
BHELLUTKEER 0mg ¥z, =x/—r%h
2 THML, £B% 10ml L UCRABRK LT 5.

2.3 SGC AEXHE

%E  KAMLEMEF Y SSC~1/Model-701
HFA:HFAHT A, AE 2.2mmXES 3m
FE 48 : Chromosorb P AW 60/80 (49, V v Ei4E8)
BB : K, fAKE 10 pl/min

7S5 ABRE : 130~240°C (FiB#E : 10°C/min)
BB kE7L— a4+ vLBREE (250°C)

2:4 BREBOEN

e FIREHET st SGC piEi 2l
HEAL, Bbhik/r< 1275 20REBROY— 275
T D, YV FABRET 2 —ADE—-7FHIOD
HE:ZBREBOBERCRTS, ) FABRRYT = ) —
NOEBRRAYEC LIREREIER L.

3 FREUHE

3.1 SGC FEE#HfOBRS

h T A BREOSFATCAHE LT, Bikoh
X\ Chromosorb P AW E* Porasil F i\ ST
WBEHID, WRBROREY 55D % -8, Chromosorb
P AW iz 4% V VBB X T o lcb DX Al .

5 ARE L KERTE : PR 7 = 7 — VDS HE
HROY ) F B0kt iR L, RERMECIL
VWhd ZEBR *HVT, KEKKE RO » 5 2R
EOREREC T 2BEREAE. ToR7 - —
NDOEBRDOWTIL, Bk SFORUE CRETS = —
FAROCERBRAERO= 2 7 — L EOHBEENTTEEY, »
S5 AfRE 140°C, $4KE 18.7 pl/min R E&MAE L
oo X ¥ Y FABOERE COWTE, WEEHEO%R
BEMLONEE Y BRI, » 7 2EE 20°C, f#HkE
40 pl/min ZHEFRLEE L.

RS Y FABRO 7 = 7 — L OFRBE RO BIE &4
BN LI. 7=/ —VOREEBTIEY Y FAERDO
— 7 WEA D {Fig. 1 (a)}, v+ ) FABOAERHET
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Fig. 1 Chromatograms of a solution containing

phenol, salicylic acid and benzoic acid

1: phenol, 2 : benzoic acid, 3: salicylic acid,
4 : solvent; (a) : water feeding rate 18.7pl/
min, column temp. 140°C; (b) : water feed-
ing rate 40 pl/min, column temp. 200°C; (c) :
water feeding rate 10pl/min, column temp.
130~240°C (10°C/min); Column : Chromo-
sorb P AW 60/80 modified with 4% HsPQOu,
2.2mm¢XxX3m; Detector : hydrogen flame
ionization detection (250°C)

W7 = —ADEELE BT o {Fig. 1 (b)}.
FCTRB /v~ 757 4 —BRHE L. THREOK
B ASWBEOEYARELL, BAKEXPMILEES
DROHEN R Z E2EED bhico T, BHBEE 130°C,
KTHRE 240°C, RREOEIE% 14wk 10°C L L, #4
K& 10 wl/min ¥ Ui, #0#HR, Fig. 1(c) it
Iow, RERE4I T = —N, BHREZEER,
10 i+ Y F 1o Bithe— 7201 BbhlcoT, &
D&EHEEYRHVHEEE L.

3.2 REQRRUERNE
AEEETUL, AR 7= 7574250
T, NERMEC REEREAVS REEEE L L.
SOPEELEC I VB RIcZ7a< 75 5XD, 7=
7 — AR Y F B0 REBBCHTEREL (X0,
X,) Le—7BIR (Y, V) OBCZhEhRBRERE
BEFARYHEC. ERRAR ¥,=2.736X,-0.006, Y,=
0.529X,+0.027, HBAGIuT+h+Fh r,=0.996,
0.998 TH - fe.
Rerze<tr 7560 FHEYBRRLLE 7=/ —
N, V) FABBRO REBEBRE ThThHh 4.73mg,
10.22mg, 10.05mg &Y, =x /) — A% THEHEL,
£B% 10ml & Ui, ZOFKRD 2pl #FEALLEE
%, S5EOE K LEIEC X 5 N EEREL, 7=/
— AR ) FABORREBCHTLHE-7K{IKLT
ThZh 0.16%, 0.39% Thb, BHEERX TS TH-
fe.
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3¢301 KO SH B oFAFROEKE SERLL
CixMEkC 5, BT e) vicrs, XModkFETED
DELTIRFT vV F—n, FAR, BRERCBCESRT
PHEERTVWAEDT, ThboEEYRH L. 7
B 5D 5 HLIFEHODIVEKB O = — 7 L HIHIK
c T SGC %fF 1. FoORERR Fig. 2(a) T/
AEXRKEL, 72/ —AROFIVFARD C— 7
HTHC LR TET, REPOFBOKLD Z LHEHED
SRt FoCx—F AHEKY 0.1M KEME -+ Y
v AYEWE 4ml T2EMEL, K C&ER 10ml 2L
Bk (b)E Liz. NRRBHIcEy, =—7 LK
% 0.1M AEMb + VU v AF¥ 10ml ¢ 2EEHL,
W ro7h Y illEy 1M ERcBEEL, =—
5T 2 EHBE, =—FArPEEL, Bl =2
) —AVEWRL, £B% 10ml L LEH (c) & Lic. B
WLYRU (c)pFhrh 2ul ZEALTHLALZ
m- b 75 alt Fig. 2(b) RO (c)TH5. BE(b)
it A ABELRED, B (c)REBRLTE—7/
X xRt ot - Tz 5FORIAELE LTI,
7FAH Y HIHTS (D)2 d LS REREREYEDT=—
FAHHTE () EbbrrxRATAZ L L.
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Fig. 2 Comparison of methods for preparation of
a test solution from an ointment

1: phenol, 2 : benzoic acid, 3 : salicylic acid;
(a) : ether extract, (b) : alkaline extract, (c):
ether extract of acidified alkaline extract.
The conditions are the same as in Fig. 1 (c).
For preparation of test solutions, see the text.

wiC Z OBREOHFBRERFN S B CEIRERET -
. FEZ DAty e) YR B SXhZth
0.1g w7233 L BOIRY, By Y+ 10
mg RO 7 =/ —n dmg RREECROIINS. LR
BT AR T ESBRICB L, FidomBBRERT
ot REBMTHHRCM:zhEheiy 0ml &
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L,ﬁ&ﬂﬂ&ﬁw)&bt.5@@9@L@@m$@
SEER O MR EREFEE S Table 1 RL7. Z D%
RERRCEYBDEd ot LvLd 7 AiEROBRR
BB () ORBER AT LB E L.

Table 1 Recovery test of salicylic acid and

phenol from ointment

Ether extract of

Alkaliraa))extract acidified alkaline
Compound extract (c)
Recovery, R.S.D., Recovery, R.S.D.,
% % % %
Salicylic acid 99.4 0.80 99.3 0.59
Phenol 99.2 0.72 99.4 0.59
3.3.2 EEMA EERASFRRETS e VM,

VO HFSVFVE, VYV, AVILROEYFYFL
B 2 F Lle S OBER KR L. RO 0.2~0.5ml
»EREED, =—54 10ml #imz, 0.1 M /Kt
>+ Uy AEK 4ml C2EEHL, K TaER 10
ml & UMW (a) & L. BAITEKE 5> Al U TifFe
FUBHE(b) & L. BE(a) RUBK(b)DEhXth
2. FEALTEOREZ »< + 75 413, Fig. 3(a),
(b) TH%.

ThLOKBEIL, EEFREKC SACETS L) b5
B L HEXADRLVIEERTIOTHS. L
2 LRRFERR S 5 AR BEYh DB (b) OFRERE
YRETAHZ EBREELL.
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Fig. 3 Comparison of methods for preparation of
a test solution from a spirit
1: phenol, 2: benzoic acid, 3 : salicylic acid;
(a) : alkaline extract, (b) : ether extract of
acidified alkaline extract. The conditions are
the same as in Fig. 1 (¢). For preparation
of test solutions, see the text.
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34 MPRDOTIz/—LVRUBYFLBOER

EKRFHHHF 7 = 7 — A ROV ) FLBEERA DL
PefT oz, BARKFEE 5FTH5 A, BRUCK
DWTIL 0.1~0.4g ¥EFCE D, XEHEHTHS D,
E RO FiIownwTit 0.2~0.5ml # FRErwEy, 2.2 &
O 2:4 - THIEL, RHBKE ARNEEELXTT-
fo. ZHEEL R X 5 EISHT L KR %, Table 2 B¢
Table 3 wiRLic. ZOBThLh © B0 THE
T m= b S5 ARIET =2/ — 1, ) FABROLE

Table 2 Determination of phenol and salicylic
acid in ointments

Taken/pg Found/pg R.SD., %

T

Ointments P SA P SA P SA
33.4 3.52 3.46
24.6 2.58 2.50

A 27.8 — 2.92 — 2.8 —  0.78
26.2 2.76 2.68
31.0 3.26 3.20
33.6 1.048 1.832 1.064 1.884
35.2 1.098 1.918 1.096 1.948

B 31.6 0.986 1.722 0.994 1.736 1.16 0.78
34.8 1.086 1.896 1.112 1.936
29.6 0.924 1.614 0.920 1.632
67.0 2.052 2.022
73.6 2.254 2.240

C 66.0 —  2.020 — 1.998 — 0.80
69.0 2.112 2.080
66.6 2.040 2.048

P : phenol; SA : salicylic acid; A : salicylated carbon
ointment (Rp. salicylic acid 10g, medicinal carbon
10g, white petrolatum 80g); B : salicylated phenol
ointment (Rp. salicylic acid 5g, phenol 3g, white
petrolatum 92g); C: sulfur, salicylic acid and thian-
thol ointment (Rp. salicylic acid 3g, sulfur 10g,
thianthol 10ml, zinc oxide 10 g, white petrolatum 67 g)

Table 3 Determination of phenol and salicylic
acid in spirits

Taken/pg Found/pg R.S.D., %
N

Spirits (1) P SA P SA P SA
D 0.04 0.644 1.944 0.648 1.969 0.83 0.97
E 0.04 0.834 1.98 0.82 2.008 1.19 0.86
F 0.04 0.730 — 0.725 — 0.47 —_
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BRAYHETLH -2 3BD bRk ot ERHEXA
—RBTOREC I T, EHDX NP +HEB
BThb LawmLi.
XEABDFR7 =7 —1rDXKR, ARVCIERY ) F LEE
DHEEZSLRATH Y, ThboFRBCOWTiT, 3-1
CRLICHIESME: (7 =/ —AOWESHE: » 5 2BE
140°C, #KE 18.7 pl/min; + ) + LD HIELM: :
7 sl 200°C, ¥{KE 40 pl/min) THHE 7o
fo. BB ORI LEERSCTV, £ ox5
EIHT Lk % Table 4 Rk L. SoRBER S
T AEHEORRCERL TES222VNE L, BRER
FIR el BE O IR & R D B2 e, A HiREE A T
ED. o T7=/7 —ABHBIEHYFABOLTHRL
—HEAUHECE, ThEPREZERTHFTHE 55
RVWERBEBLZ 2B, kR ohErET3
BEHEOERRI, 7=/ -2 RUH ) FLBORESE
Bexss BEREEEY X, RO X,, ©—27E3HY Y,
BROY, L35L, #hFh Y,=3.174X,4+0.052, Y,
=0.477X,-0.003 Tho, HERKEhEh n=
0.9993 R Ut 7,=0.9992 Tk - f-.

Table 4 Determination of phenol or salicylic acid
in pharmaceutical preparations

Sample taken/pg Found/ R.S.D.,

Preparation Pheonl or Salicylic acid ke %
(Salicylic acid)
25.6 2.69 2.68
28.0 2.94 2.95
A 27.0 2.84 2.8 0.54
28.8 3.03 3.01
27.6 2.90 2.88
(Salicylic acid)
70.4 2.156 2.151
65.6 2.009 2.000
C 64.8 1.984 1.991 0.39
66.4 2.033 2.034
67.0 2.051 2.038
(Phenol)
0.728 1
0.7267
F 0.04pl 0.730 111 0.7307# 0.31
0.7287
0.732#

P : phenol; SA : salicylic acid; D: compound sali-
cylic acid spirit (Rp. salicylic acid 2g, phenol 0.5g,
glycerol 4ml, ethanol 80ml, filled up to 100 ml with
water); E : capsicum and salicylic acid spirit (Rp.
salicylic acid 5g, phenol 2g, capsicum tincture 4 ml,
castor oil 10ml, filled up to 100 ml with ethanol); F:
compound iodine and capsicum spirit (Rp. phenol
2ml, iodine tincture 20ml, capsicum tincture 10 ml,
d- or dl-camphor 5.5 g, methyl salicylate 1 ml, castor
oil 10ml, filled up to 100 ml with ethanol). The data
were obtained after five runs.

A, C, F: Tables 2, 3.

Pk, FERESWTRERD GC TCRATE TH 5
Tah) B OBEEEARC XY RIFAEEYBL. -
D & DRALEBBIELHE T2, ST ERM G
MTE, SRABOFWCHTHELD, 727 —1K
O+ ) F VB ERFTHHANNCERLE L HETDH
LT ENTED LRI
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Application of steam carrier gas chromato-
graphy to analyses of pharmaceuticals; I. Deter-
mination of salicylic acid and phenol in pharma-
ceutical preparations in the Japamese Pharma-
copoeia X. Muneo MORISHITA, Hideaki Iizuka¥*,
Masa Karavanacr®* and Takehiko Yayma* (*School
of Pharmaceutical Science, Toho University, 2-2-1,
Miyama, Funabashi-shi, Chiba 274; **Sanwa Shoyaku
Co., Ltd., 1-6, Hiraide Kogyodanchi, Utsunomiya-shi,
Tochigi 321)

The determination method of phenol and salicylic
acid in pharmaceutical preparations was investigated
by using adsorption chromatography with steam as a
carrier, the temperature of which was more than 100°
C. Chromosorb P AW (60~80 meshes) modified with
49, phosphoric acid was employed as a stationary
phase. With benzoic acid as an internal standard,
both phenol and salicylic acid were able to be deter-

HT, 5iF, KW, REB: KEKEZF+» VY- HARELE GC oEXL T ~DIGH 197

mined quantitatively without interference by moisture
in samples or solvent alcohol under the following con-
ditions: for phenol, column temperature, 140°G and
water feeding rate, 18.7pl/min; for salicylic acid, col-
umn temperature, 200°C and water feeding rate, 40
pl/min. Simultaneous determination of phenol and
salicylic acid was performed by raising the column
temperature at a rate of 10°C/min from 130°C to 240
°C and at the water feeding rate of 10pl/min. Benzoic
acid was also used as an internal standard for the si-
multaneous determination. Following results were ob-
tained by the regression analysis of the weight ratio
(X,, X,) and the peak height ratio (Y4, Y,) between phe-
nol or salicylic acid and benzoic acid: regression equa-
tions, ¥, =2.736X, —0.006 and ¥,=0.529X,--0.027; cor-
relation coefficients, r,=0.996 and r,=0.998; relative
standard deviations after five runs, 0.16% for Y, and
0.399 for Y,. These data indicate that the present
method is good enough for quantitative analysis. Un-
der the conditions mentioned above, six pharmaceuticals
specified in JPX were successfully analyzed quantita-
tively.
(Received October 1, 1985)

Keyword phrases
steam carrier gas chromatography; determination of
salicylic acid and phenol; pharmaceutical prepara-
tion.
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