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Liquid Chromatographic Determination of Preservatives in Commercial
Herb Liquid Preparations
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Abstract—The preservatives in 32 commercial liquid preparations of crude drugs
have been analyzed by using high performance liquid chromatography. Benzoic acid (BA)
and p-hydroxybenzoates were separated with mobile phase of MeOH-H,O (70:30) (pH
7.0) at a flow rate of 0, 9m!/min, BA, sorbic acid and dehydroacetic acid were separated
with mobile phase of MeOH-H.O (40:60) (pH 4.5) at a same flow rate. In addition,
the pH values of the preparations were investigated. It was found that BA was used

in most of the preparations.
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2. HZE B O

K OEegel S ¥ 7 4= benzoic acid
(BA), methyl p-hydroxybenzoate(MP), ethyl
p-hydroxybenzoate (EP), propyl p-hydroxyben-
zoate (PP), buty! phydroxybenzoate (BP), sorhic
acid(SoA), dehydroacetic acid(DHA) (Tokyo
Kasei Chem. Co., Japan) % 7#-S H#:iion
RIS o, AiEgEE s CH.LCN, EtOH
(E. Merck Co., Germany), jlHi¥it=z = Et,0,
CHCI;(E. Merck Co., Germany)-2 fijga}9
o

{HiAet 2+ Ultraviolet Spectrophotometer
(Shimazu Co., Model UV-250, Japan), High
Performance Liquid Chromatography (Water's
Co., Model 244, U.S.A), pH Meter(Fisher
Scientific Co., Model 600, U.S.A.)o] ¢t}
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sty EtOZS FHstel Ak (60°C LipD
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= 0.5um FH type organic millipore® < =3l
o {fRstEa, dEflE mbwEEA CHCL
% FHstg o JE 22 RS F—3HA
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5. HPLCa kit

BA, MP, EP, PP, BP, SoA @ DHAE =
2+ 25mg/le] ExZ  EtOHo)| fsles UV
spetrophotometer®  220~30Cnme] WSLEES
Ed #EHE BAE 2720m, p-hydroxybenzoates=
256nm, SoAr 252nm, DHAZ 290nmel~ =
Y545 By o2 Detector: 254nmé) Alter
F M o (Fig. 1).
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% skeh.

4, 5xflow ratex= (. 9ml/min. 9 &
6. BMER fER
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Fig. 1. Ultra-violet spectra of 7 preservatives by
spectrophotometer.
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Hl, A#, d=EldA 1Y etz BAE 5
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= 10mgSs  KEES At Bk 10mldl fnshed
T vh BURHEIR SR obeb e REKE
HPLCe]| 2p18 A3 iBnst B EksE &
& L fmatst A o

1. HPLCH4Rrigts

Z}A 1935 s = BA 2 p-hydroxybenzoa-
tese] SrEEE 13k 14 4ffol A= Radus £:10
o] Jjikel wtel BEpHe =24 CH,CN-H,0 (30:
70)(pH 7.00¢] RBAEREHES FEEHLEA p-
Bondapak C,s(4mm x 30cm) 2 {# 5] &= HPLC
of BBHEAF 2.924¢) go]al EtOH peak~}
vrebst s BA peakrt 4. 9543e] ubebeont p-
hydroxybenzoates’= 43EEs A 93 9. 12430 %8
— peak& heby o} (Fig. 2-A).

Nelson'V 9] Jikofl wlz} Sod. borate @ sod.
nitrate %2 &39S BEHE BN &E &
# gise WotE st 0 2 kY =& 7AF ¢
Ehd o 24 base lineo] FZcEetglct. BB
& a2 fA8ty EEHES Radial PAK CN
(bmm X [0cm) o3 wA g Azl p-hydroxyben-
zoates7 Z3BEs o] MPs} 4,904, EP~} 5,904,

PP7 7,454, BP7} 0.75500] 44 peak® v}
shjont peakrt dlmA WA ehgozs

retention timeo] 7 3 peaksjEfr} 584514 E3t
s+ (Fig. 2-B).
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Fig. 2. HPLC chromatograms of the standard preser-
vative mixtures by various methods in the
1st separation.
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7} 3. 40430 Y Ebxkz p-hydroxybenzoatess} 5.15
Zyoll B— peaks e} Fig. 2-Ag9l A9 [
—3 4L 2o Foiok(Fig. 2-C).

BEIHS MeOH-H,0(70:30) BAEHEE +
Al A EEHEE oAl p-Bondapak Ci2 3
A3 A3 (Method 1) BA peaks} 1,934, MP
7} 3.984r, EP~} 4,564, PP7} 5.854, BP7
7.18%3¢] 2zt A BA capacity factorr}
1.840] = BP9 capacity factor7} 6,844 712

F33t pEEEAS 2o F3i(Fig 3).

o] kel €% 13 5Bk SoAvt DHA%}
A g 7§ BAg peakr} &bA s SpEEs}
T3 Ee B peakd: el AV Eub o
ehal peaks} vrebdeh(Fig. 4-D).
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Fig. 3. HPLC chromatogram of the standard preserva-
tive mixtures by method 1 in the 1st separa-
tion.
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wrebAl BA, SoA @ DHAS| 7#tE 41g 23
Bkl A = EIEMEMS 27 e BRI A
MeOH-H,0(30:70) (pH 7. 0) BAEWEHE 4&3)
3 [EEMe 2 p-Bondapak Cipg AFE3 LW
HPLColl ZEHEAS 0.74400] EtOH peakr} 1}

i BA,SoA 2 DHAZ} 2. 254 0] H— peak
2 ey o (Fig. 4-E).

BB MeOH-H,0(30:70) ol 4] pH=} 4.5
HHL 23 BAE 5.954, SoA¥: 8 954y, DHA

£ 10.65%500 7+7] peakr} e} Sk A
1/]— retention timeo] 1% 7 ¢l o} (Fig. 4-F).

BEHS MeOH-H,0(70:30) 2.2 ¥ A3 BA
7b 3.75%r, SoA¥: 3.954y, DHAX 4.1740] 2+
7 peakrl weh} Felsl pgstd Eshgo
(Fig. 4-G).

BEjfHS MeOH-H,0(40:60) (pH 4.5) 0 2 &t
7 3 (Method 2) EtOH peaks} 3.55%50] vhelyt
i, BA¥= 5,324, SoA: 6.0547, DHAX 6.55
7ol Zbd peakr} vrelnorw BA9] capacity
factor7} 1,50, DHAS] capacity factor:= 1,852
A BUFSE S ol F9lk (Fig. 5).
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Fig. 5. HPLC chromatogram of the standard preserva-
tive mixtures by method 2 in the 2nd separa-
tion.
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Fig. 6. Calibration curve of each standard by HPLC.
2. BB
Method 1 3 Method 2o wla} £ {RFFHIY
BREESIRS 2p18 {EASHY RS (PR &

F 10mg~100mg/100ml% = (EtOH &) o 4 7
fE wT 1AL o]Fg on] SoAd) A relative
amount 98, 628 s L FAE ey

MP, EP, PP, BP, BAf¢ o= o}z on] DHA
€ 1l.622 7 e FAE e o (Fig.

6).
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Table I. Recovery test of preservatives by HPLC

No. Preservatives Solution Syrup Suspension Mean-+SD(%)

1 BA Added(mg) 5.00 5.00 5.00

Found (mg) 4.96 4.94 4.90

Recovery(%) 99.2 98.8 98.0 98.740.6
2 MP  Added(mg) 1.00 1. 00 1.00

Found(mg) 1.02 0.96 0.98

Recovery (% 102.0 96.0 98. 0 98.7+3. 1
3 EP Added(mg) 1.00 1. 00 1.00

Found(mg) 1. 00 0.98 0.96

Recovery (%) 100.0 98.0 96.0 98.0+2.0
4 PP Added(mg) 1.00 1.00 1. 00

Found(mg) 0.98 0.96 0.96

Recovery (%) 98.0 96.0 96.0 96.74+1.2
5 BP Added (mg) L.Q0 1.00 1.00

Found(mg) 1.02 0.98 0.96

Recovery (%) 102.0 98.0 96. 0 98.7+3.1
[ SoA Added(mg) 1. 00 1. 00 1. 00

Found(mg) 0.98 0. 96 0.96

Recovery (%) 98.0 96.0 96.0 96.7+1.2
7 DHA  Added(mg) 10. 00 10. 00 10. 00

Found(mg) 9.79 9.62 9.58

Recovery (%) 97.9 96. 2 95.8 96.7t1. 1

Recovery : Mean=+8D(%)

99.6£1.8 97.0:£1.2 96.5*+1.0

Table Y. Contents of the preservatives in various type of liquid herb preparations

Preparation  Sample

pH of Contents of preservative (%)
Main ingredient Manuf. —--- Remarks

type No. sample BA MP EP PP BP SoA DHA
1 Ex. Paconiae A 4.4 0.068 - — — — — _
Herb 2 Ex. Paconiac B 50 0165 — — = - - -
liquid 3 Ex. Paconiae C 4.0 0.130 — — - — 0.039 -
“tang” 4 IEx. Paeoniae D .1 0.124 -~ - - — 0.152 -
5 Ex. Paeoniae E 4.2 0.032 — — — — — —
6  Ex. Puerariae F 51 00420071 — — o— — -
1 Ex. Ginseng A 3.2 + — — — — — —

2 Ex. Ginseng B 3.5 0.04800% — — @— -
Ginseng 3 Ex. Ginseng C 3.4 0.0930.010 -~ — — — =
tonic 4 Ex. Ginseng D 3.6  Q.051 — — — — — —
drink 5 Ex. Ginseng E 3.5 0.039 — — - — . _
6 Ex. Ginseng F 3.5 0.035 — — — — — —
7 Ex. Ginseng G 3.0 0.110 — — — — — —
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1 Oleum Caryophilli A 4.0 0.015 — — — — — - .
2 Ex. Aurantii B 3.5 0.067 - - - — — 0.037
3 Gambir C 5.4 0.083 - — — — — -
4 Oleum Foeniculi D 9.5 0.151 0.040 0.048 — - - - .
5 Ex. Aurantii E 4.1 0.071 — — — — — —
Herb liquid 6  Ex. Hoelen F 53 006 —~ — - - = -
digestive 7 Ex. Phellodendri G 4.4 0.089 - - - - - -
preparation 8 Ex. Cinnamomi H 52 0114 9~ - - = = =
9 Ex. Rhei 1 3.5 0.101 - — - - — 0.036 .
10 Ex. Corydalis J 5.2  0.034 — — — - — —
11 Ex. Zingiberis K 3.1 0.052 - - — — - -
12 Ex. Corydalis L 3.3 0.132 — — - — — —
13 Ex. Machili M 4.5 0.100 - — — — 0.160 0.080 o
14 leum Caryophilli N 7.8 0.078 — — — — — —
1 Ex. Cimicifugae A 5.3  0.097 - — — - — —
Herb liquid 2 Ex. Thymi B 4.2 0.036 0.059 — 0.016 — - -
antitussive and 3 Ex. Ephedrae C 3.9 0.091 - = - - - -
expectorant 4 Ex. Thymi D 6.7 0.100 0.020 — —0.013 — — ¢
5 Ex. Thymi E 7.5 0.0200.074 —- ~— ~— — - =
—g;r;b_ol_m ; ljn);i;ct; 1;s;r1k;e/d— ;N(Ith the 1;1r;1 and”gn‘&tng the preservatives.
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