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Monitoring of Residual Sulfur Dioxide in Herbal Medicines

Mi Kyeong Kim, Moon Hye Hur, Chang Hee Lee, Jong Seong Jin, Sun Kyung Jin, and Young Ja Lee"
Busan Regional KFDA, Busan 608-829, Korea

. Abstract — This study has been conducted to investigate the amount of residual sulfur dioxide for herbal medicines of 30 spe-
cies which are purchased in 13 different regions (Bonghwa, Busan, Chunju, Jecheun, Kwangju, Keumsan, Seoul, Tacku, Che-
ungdu, Xian, Beijing, Tokyo and Osaka). The sulfur dioxide residues were determined in the collected 386 samples by the
modified Monier-Williams method. The residues of sulfur dioxide in 386 samples ranged from ND (under detection limit) to
2808 ppm. The sulfur dioxide in Cassiae Semon, Cinnamomi Ramulus, Cervi Cornu, Hoelen, Crataegi Fructus, Artemisiae
Argyi Herba, Scolopendrae Corpus, Schizandrae Fructus and Cyperi Rhizoma were detected under the detection limit regardless
of the collected regions. The sulfur dioxide residues in herbal medicines collected in domestic regions were relatively lower than
those in foreign regions. There are no standards for sulfur dioxide residual limits of herbal medicines in Korea. This results will
provide the scientific basis for the standardization of sulfur dioxide residues in Korea Pharmacopoeia.

Key words — herbal medicines, residual sulfur dioxide, M.W. method
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Table I. List of tested herbal medicines
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Scientific name

Family name

2t Puerariae Radix
A7k Zingiberis Rhizoma
27 Platycodi Radix
Hhst Pinelliae Tuber

Paeoniae Radix

w &
Y
1-’_1‘_0‘_1

A Adenophorae Radix
7] Astragali Radix
= Glycyrrhizae Radix
£5 Hoelen
A 7] Cinnamomi Cortex
A Rehmanniae Radix
ZEAL Crataegi Fructus
iy Longanae Arillus
AA Cinnamomi Ramulus
o g Artemisiae Argyi Herba
Al Amomi Fructus
Hg A} Cassiae Semen
a2} Cyperi Rhizoma
Ehy Moutan Cortex Radix
=3 Agastachis Herba
=7} Cervi Cornu
F Scolopendrae Coupus
Aw Gastrodiae Rhizoma
A& Bupleuri Radix
W & Atractylodis Rhizoma Alba
QuRt Schizandrae Fructus
e Atractylodis Rhizoma
712} Lycii Fructus
S Zizyphi Fructus
=3 Saussureae Radix

#5}, Leguminosae
A7y3}, Zingiberaceae

L Z}A] 3, Campanulaceae
A 7, Araceae
223}, Paconiaceae
=244, Campanulaceae
3}, Leguminosae

3}, Leguminosae

Zhn] A 43, Polyporaceae

EHUF 3, Lauraceae

& 4F3}, Scrophulariaceae
A uls}, Rosaceae
8243, Sapindaceae
F1HE3L Lauraceae
=8}5}, Compositae
A7)}, Zingiberaceae
3}, Leguminosae
A2}, Cyperaceae
Z}ek3, Paeoniaceae

EZ 3}, Labiatae

A&, Cervidae
A3}, Scolopendridae
w3}, Orchidaceae
uluhE] 3, Umbelliferae
=8}3}, Compositae

2 v]Aks, Schizandraceae
=3}3}, Compositae

7}A1 7}, Solanaceae

Zvi 373, Rhamnaceae
=537}, Compositae
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Fig. 1. Modified Monier-Williams distillation apparatus.
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Table II. Determination of sulfur dioxide in herbal medicines collected in domestic regions (unit : ppm)
Busan Kwangju = Bonghwa Jecheun Keumsan Seoul Chunju Taeku
. A H 371.46” 140.52
Puerariae Radix ND ND +10.706 ND ND ND +7.602 ND
Glycyrrhizae Radix ND ND - ND ND ND ND ND
o 99.64 56.22 41.56 217.57
Zingiberis Rhizoma — ND +12.708 - ND +6.908 ND 2229 12385
Cassiae Semen ND ND ND ND ND ND ND ND
Cinnamomi Ramulus ND ND - ND ND ND ND ND
. . 18.13 165.40
Cinnamomi Cortex 200" ND - +10.554 ND ND ND ND
Agastachis Herba ND ND - ND ND ND ND ND
Lycii Fructus ND ND ND ND ND ND ND ND
Platveodi Radix 232.12 11.16 3 124.26 126.09 197.77 18.83 244,02
4 +4.317 +2.775 +14.329 +12.939 +7.684 +3.799 +15.173
CerviCornu ND ND - ND ND ND ND ND
Zizyphi Fructus ND ND ND ND ND ND ND ND
Moutan Cortex 987.11
Radix +72.564 ND ND ND ND ND ND ND
Saussureae Radix ND ND - ND ND ND ND ND
N 83.32 106.69 309.69 290.04 73.16 170.83
Pinelliac Tuber ND +19.474 ND +11.698 +7.64 +13399 5992 £25.434
. . 36.99 50.48 339.98 36.40
Paconiae Radix 2808  +3.054 ND ND ND +14.517 ND +9.253
Puerariae Radix iiig ND ND ND ND ND ND ND
Glycyrrhizae Radix ND ND ND ND ND ND ND ND
Ca . 62.24 109.43
Zingiberis Rhizoma +14315 ND - ND ND ND ND +10.839
Cassiae Semen ND ND - ND ND ND ND ND
Cinnamomi Ramulus ND ND ND ND ND ND ND ND
. . 75.37 418.94
Cinnamomi Cortex ND +4.748 ND ND ND +16.581 ND ND
Agastachis Herba ND ND ND ND ND ND ND ND
Lycii Fructus ND ND - ND ND ND ND ND
Platycodi Radix ND ND ND ND ND ND ND ND
Cervi Cornu ND ND - ND ND ND ND ND
. . 53.14 12.28 57.98
Zizyphi Fructus +16.557 3,007 +11.79 ND ND ND ND ND
Moutan Cortex ND ND ND ND ND ND ND ND
Radix
Saussureae Radi 51.78 101.61 _ 168.37 ND 145.73 580.87 195.16
ac Radix +4.63 +12.92 +5.494 +11.547  +191313 123316
Pinelliae Tuber ND ND ND ND ND ND ND ND
. . 48.46 4541 71.76
Paeoniae Radix 40,632 +5.366 ND ND ND +1.963 ND ND

2)

UND means the calculated values less than 10 ppm
meantstandard deviation of three measurement
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Table IIl. Determination of sulfur dioxide in herbal medicines collected in foreign regions (unit : ppm)
Cheungdu Xi'an Beijing Tokyo Osaka
Puerariac Radix 1057.627458.019  349.51+2.031 ND" ND ND
Glycyrrhizae Radix 42.48+5.427 ND ND ND ND
Zingiberis Rhizoma 879.631+33.362 84.19110.895 220.77+21.047 45.49+4.136 454.74+20.575
Cassiae Semen ND ND - ND ND
Cinnamomi Ramulus ND ND ND ND ND
Cinnamomi Cortex 23.53+2.711 17.25£2.214 ND ND 31.52+1.234
Agastachis Herba 70.10£19.375 ND ND ND ND
Lycii Fructus ND ND 2427.524258.568 ND ND
Platycodi Radix 1108.611+146.05 124.30+15.68 1528.41+169.368 ND ND
Cervi Cornu - ND ND - ND
Zizyphi Fructus ND ND 20.86%1.047 ND ND
Moutan Cortex Radix ND ND - ND ND
Saussureae Radix 11.63+3.17 343.61£14.546 26.31+1.693 ND ND
Pinelliaec Tuber 12.86+1.284 859.33+56.831 - 171.24+15.693 ND
Paconiae Radix 1078.861+117.431  1969.13+59.777 651.02+79.239 ND ND
Puerariae Radix ND 682.37+£31.989 40.72+5.881 ND ND
Glycyrrhizae Radix ND ND ND ND ND
Zingiberis Rhizoma ND 353.61£13.06 224.38+24.267 ND 13.00£0.73
Cassiae Semen ND ND 19.3443.039 ND ND
Cinnamormi Ramulus ND ND ND ND ND
Cinnamomi Cortex ND 154.23+11.545 ND ND ND
Agastachis Herba ND ND - ND ND
Lycii Fructus ND ND - ND
Platycodi Radix ND ND ND ND ND
Cervi Cornu ND ND ND ND 26.93+2.1
Zizyphi Fructus ND ND 681.85164.259 ND ND
Moutan Cortex Radix ND 208.25+9.107 ND ND ND
Saussureae Radix 1221.07+136.782 375.59+31.17 138.5918.86 837.19+70.034  2808.74+104.832
Pinelliae Tuber ND ND - ND ND
Paeoniae Radix 1301.05159.287 ND ND ND ND
UND means the calculated values less than 10 ppm
“mean standard deviation of three measurement
T2 S7IEAE ME A8ske de vt °‘E} ohk olshE 3685(9.8%), 100~500 ppme 32FH(B.T%)C R
Az Z9e] B5og 72 oko] olFRERE ARR-3IS Yebgt}. 500~1000 ppme 8F-5(2.2%), 1000 ppm )/

deke AHERO Ao e FejstE Sl olel B
E5n Yt o a8kl Pol Fol7t Y

o}, 3k ARG o) AReE-Se) ulel Ax
£ AZle] 2o §3EE
2t 78 Aozt B
o) | 2holz} ek o= Azdct.
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