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Studies on the Residual Contents of Sulfur Dioxide
in Herbal Medicines Distributed at Domestic

Yeong Min Sin*, Jae | Kim, Woo Seong Kim, Kun Sang Park, Jong Myoung Kim',
Kab Ryong Chae, Dae Hyun Cho, Dae Byung Kim, Ok Hee Kim

Center for Food & Drug Analysis, Busan Regional Food & Drug Administration,
1. Department of Aquaculture, College of Fishery Sciences, Pukyong National University

We investigated the residual contents of sulfur dioxide (SOz) on the 280 kinds of herbal medicines distributed at
8 cities including in Seoul, Busan, Daegu, Gwangju, Jecheon, Yeongju, Geumsan and Jeonju in Korea. The residual
contents of SO, were determinated by modified Monier-Williams method. The residual contents of SO, were not

detected at 206 products in total 280 products. However, it was detected below 100 ppm in 39 products, between 101

and 1000 ppm in 30 products and exceeded 1000 ppm in 5 products. SO, contents ranged 11 ~ 2339 mg/kg (mean
293 mg/kg) at domestic samples distributed. Regardless of region, SO, contents were not found at Notopterygii
Rhizoma, Ligustici Scinensis Rhizoma et Radix, Bombyx Batryticatus, Coicis Semen, Cnidii Rhizoma, Anemarrhenae
Rhizoma, Gardeniae Fructus, Alismatis Rhizoma. But it's found at Batatatis Rhizoma, Paeoniae Radix and
Codonopsitis Radix of every region collected the samples. SO. contents were not detected at 58 products which
collected cultural fields of dometic. After treated with water wash and hot water extraction, the reduction rates of sulfur
dioxide were appeared with 14.3% ~ 40.4% and 55.2% ~ 100.0%, respectively. These data will be used to establish

a criteron of residual sulfur dioxide in herbal medicines.
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Table 1. List of herbal medicine collected
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Name of herbal medicines

Korean English el e

zg Notopterygil Rhizoma OJLt2| T4, Umbelliferae
= Ligustici Sinensis Rhizoma et Radix AT Umbelliferae
27I% Lyei Fuetus 7RI 2, Solanaceae
Z4 Platycodi Radix T 2tX1 34, Campanulaceae
(S8% Angelicae Radix OJL}2| 2, Umbelliferae
gt Codonopsitis Radix T2k T4, Campanulaceae
=g Angelicae Tuhou Radix QZT| 1}, Araliaceae
HEE Liriopis Tuber g4tk | iliaceae
FEHI| Moutan Radieis Cortex EtotTt Paeoniaceae
YUE Saposhnikoviae Radix 0|k T Umbelliferae
s Bombyx Batryticatus S0/l o, Bombycidae
ELON| Angelicae Dahuricae Radix OjLt2| 2, Umbelliferae
HE Alractylodis Rhizoma 2t2t Compositae
Abet Adenophorae Racix T EkXI 3, Campanulaceae
A9 Batatatis Rhizoma OF 2, Dioscoreaceae
N\i=) Bupleur! Radix OjLi2| 24, Umbeliiferae
felfelfe] Corcis Semen B2k, Gremineae
o Perillae Folium =E1} Labatae
o Paeoniae Radix 22t0}, Paeoniaceae
2 Fritillariae Bulbus st Tt Liliaceae
Al Rehmanniae Radix S144 0}, Serophulariaceae
Nz Cnicii Rhizoma ojLt2| Tt Umbelliferae
=0t Gastrodiae Rhizoma +3t, Orchidaceae

py = Anemarrhenae Rhizoma 245t T} Liliaceae
XIxH Garaeniae Fructus BEMU I Rublaceae
ERA} Alismatis Rhizoma ERALDL Alismataceae
oL Polygoni Multiflorr Radix OICIE 1}, Polygonaceae
H7h Schizonepetae Herba =Z1} Labiatae
2= Scutellariae Radix T¥1}, Labiatae
27l Astragall Radix =1}, Leguminosae
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1. 38

Fo|slEY 38 A S BEE (NaSO)E thiae g
glod B 0%olgel =2 AAE AUrk
2. 04158} BreEt

= 78 SelE tuoR g oktalg TR dike
Table 2~4 %! Fig. 1, 20 LIERARICE =il F-& SIHA 870A1
(A ,T&, T, &5, A%, 24 A, F)olA 30E5 228,

SR EC] SHefr 5858 7slol & 280&F ol thale o4k
sHe| THRdEe ZAkIAN: =l /& Sk 228 & 74500

Al Zhrolksigo] HEEUCH HEES 333%0IUct E5E
2 oRKIBlE HE Qg AT EH 248, 18, WAz, 990, A
g, Hu}, XA}, HAL 8Bl Al dHglo] BAZ0IRS
L} G, 4lok, Z10K3E) 9] AL HE F£HX|olA] o]4tglEo]
HE5]UCKTable 2~3, Fig. 1). 0]41518 A£8S AvEY A

¥l 74EE Z 100 mg/kg 015} 39%(52.7%), 101 ~ 500 mg/kg 18
Z(24.3%), 501 ~ 1,000 mg/kg 122(16.2%), 1,001 ~ 2,000 mg/kg
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4(55%), 2,000 mg/kg 014} 1Z5(1.3%)2 LIEkICh T717} : 41
mg/kg, &7 : 13 mg/kg, MFE : 17 mg/kg, TS : 28 mg/kg,
Bl : 20 mg/kg, AMAE : 17 mg/kg, A& : 33 mg/kg, -
: 69 mg/kg, @7l : 15 mg/kg % E71 : 14 mg/kgl. & F+AHAH
BT 100 mg/kg BIRICE LIEKI M, B4 @ 939 mg/kg, HEiT]
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Aol 520 mg/kgZ 7HAF =k 11 thE0] =4 457 mg/kg, Al
A 374 mg/kg ELE UERGOH, ZF9 AL 66 mg/kgl &
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mg/kg Q1 §Iokx] 135 (44, g4, 58, 5dal, ¥iE, AKY, 4F
ok, Alg, Zlel, R, 3, 5e2, B8 AEs B
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slgl 2 Ha7) QoL AlS, 8 B2 44 IFE HE
s 2 Z9| ZUAA8S HIL 33 FANEE AR £9 o)
2818 A8 143% ~ 404%22 LIERIT).

gk AR E 286k £HOE Jlekie) gol= HEI} 2
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Table 2. Determination of SO. residual contents in domestic herbal medicines by modified M.W. method

Herbal ‘medicings Gone.(pam) Seoul Busan Daegu Gwangju Jecheon Yeongju Geumsan Jeonju
Notopterygl Rhizoma N.D. N.D N.D. N.D. N.D. N.D. N.D. N.D.
Ligustiel Scinensis Rhizoma ef Radlix ND. N.D. N.D. ND. ND N.D. N.D. N.D.
Lyeli Fuctus 29 12 81 N.D. N.D. N.D. N.D. N.D.
Platycooi Radix 1619 ! ND. 30 N.D. 499 18 15
Angelicae Radix N.D.” N.D. N.D. 13 N.D. N.D. N.D. N.D.
Codonopsitis Radix - 939 - s > = = <
Angelicae Tuhou Radix N.D. 1371 24 102 o4 13 N.D. 37
Liropis Tuber N.D. N.D 17 ND. ND. N.D. N.D. N.D.
Moutan Radicis Cortex N.D. 2339 N.D. N.D. 1246 268 N.D. N.D.
Saposhnikoviae Radix 12 43 N.D. N.D. N.D. N.D. N.D. N.D.
Bombyx Batryticatus N.D. N.D. - - - N.D. N.D. =
Angelicae Dahuricag Racix o1 N.D. N.D. 12 N.D. N.D. N.D. N.D.
Alractvlodls Rhizoma N.D. 729 N.D. 15 69 N.D. N.D. <
Adenophorae Radix 648 534 70 N.D. 315 N.D. 554 1166
Baiatatis Rhizoma 162 575 492 349 875 174 954 110
Bupleuri Radix N.D. 235 N.D N.D. N.D. N.D. e N.D.
Coicis Semen N.D. N.D. N.D. N.D. ND. N.D. N.D. N.D.
Perillae Folium ND. 13 24 14 N.D. N.D. ND. N.D.
Paeoniae Radix 31 654 59 16 48 124 300 195
Fritillariae Bulbus ND. 623 N.D. 218 = 349 s 7
Rehmanmiae Raaix ND. 37 N.D. 28 ~ N.D. N.D. N.C.
Cnidit Rhizoma N.D. N.D, N.D N.D. N.D. N.D. N.D. N.D.
Gastrodiae Rhizoma ND. N.D. N.D. ND. N.D. N.D. N.D. 633
Anemarrhenae Rhizoma N.D. N.D. N.D N.D. N.D N.D. N.D. N.C.
Gardeniae Fructus N.D. N.D. N.D N.D N.D. N.D. N.D. N.C.
Alismatis Rhizoma N.D. N.D. ND, N.D. N.D. N.D. N.D. N.D.
Polygoni Multiflort Radlix N.D. 122 N.D. 15 N.D. N.D. N.D. N.C.
Schizonepetae Herba 14 17 19 12 14 N.D. N.D. N.D.
Scutellanae Radix 288 575 240 28 N.D. 29 ND. N.D.
Asiragall Radix N.D. 18 N.D. 12 N.D. N.D. ND. 11

“ND. : the calculated values less than 10 ppm. ™ : herbal medicing is not collected,

- 1041 -



Table 3. Determination of SO: residual contents in the various herbal medicines by modified Monier-Williams method
Conc.(ppm)

List Herbal medicines e n S0: Mean
1 Notopteryan Rhizoma 0

2 Ligusticl Scinensis Rhizoma et Radix 0 = -
3 Lyeil Fuetus 3 12~81 41
4 Platycoal Radix 5 15~1619 436
5 Angelicae Radix 1 13 13
6 Codonopsitis Raaix 1 939 939
7 Angelicae Tuhou Radix 6 13~1371 267
8 Liriopis Tuber 1 17 17
9 Moutan Radicis Cortex 3 268~2339 1284
10 Saposhnikoviae Radix 2 12~43 28
i} Bombyx Batryticatus 0 - -
12 Angelicae Dahuricae Radix 2 12~27 20
13 Atractylogis Rhizoma 3 15~729 211
14 Adenophorae Radix 6 70~1166 548
15 Batatatis Rhizoma 8 110~954 461
1 Bupleuri Radix 1 235 235
17 Coicls Semen 0 - =
18 Perillag Folium 3 13~24 1
19 Paeoniae Radix 8 16~654 178
20 Fritilariae Bulbus 3 278~623 47
21 Rehmanniae Radix ? 26~37 33
22 Cnidii Rhizoma 0 = -
23 Gastrodiae Rhizoma 1 633 633
24 Anemarrhenae Rhizoma 0 = -
25 Gardeniae Fructus 0

26 Alismatis Rhizoma 0 E =
27 Polygoni Multiflori Radix 2 15~122 69
28 Schizonepetae Herba 5 12~19 15
29 Seutellariae Raaix B 28~575 232
30 Astragall Radix 3 11~18 14

Total 74 11~2339 293

Table 4. Determination of SO residual contents in herbal medicines collected at 8 sites by modified M.W. method

City n/total Mean ( ppm)
Seoul 9/29 314
Busan 16/29 520
Daegu 9/28 114
Gwangju 14/28 6e
Jecheon 1/26 374
Yeongju 7/29 208
Geumsan 4/27 457
Jeonju 1/26 310

Table 5. Comparision of SO, residual contents in water wash from various herbal medicines

SO contents (ppm)

Rate of decrease (%)

Sanee Sl Raw A B c Raw A B c
Platycodi Radlix Seoul 1586 1303 1264 1259 0 178 203 206
Codonopsitis Radix Busan 876 681 660 657 0 223 24.7 25.0
Angelicae Tuhou Radix Busan 1112 975 999 888 0 123 10.2 201
Moutan Radlcis Cortex Busan 1935 1740 1511 1450 0 10.1 219 251
Atractylodlis Rhizoma Busan 538 506 488 446 0 59 93 174
Adenophorae Radix Junju 1025 909 871 853 0 1.3 150 16.8
Balatatis Rhizoma Keumsan 386 372 355 280 0 36 8.0 215
Bupleuri Radix Busan 148 130 122 101 0 12.2 176 318
Paeoniae Radly Busan 608 580 502 467 0 46 174 232
Fritilaniae Bulbus Busan 505 482 439 433 0 46 131 143
Cnidii Rhizoma Junju 635 569 475 415 0 104 252 34.6
Polygoni Multiflori Radix Busan 121 118 116 104 0 25 41 140
Scutellariae Raaix Busan 549 534 467 27 0 2.7 140 404

A @ After washing once with distilled water, B : After washing twice with distilled water, C : After washing three times with distiled water

- 1042 -



= 7

grokxfiol 4] o]4tslE ZHRRo g AT

Table 6. Comparision of SO, residual contents in hot water extracts from various herbal medicines

SC, contents (ppm)

Rate of decrease (%)

S i R A B c D Raw A B c D
Platycodi Radlix Seoul 1586 540 443 678 401 0 66.0 72.1 573 747
Codonopsitis Radix Busan 876 210 158 121 98 0 76.0 823 86.2 880
Angelicae Tuhou Radix Busan 1112 186 287 186 152 0 833 142 833 86.3
Moutan Radicis Corfex Busan 1935 556 523 424 301 0 3 730 781 B44
Atractylodis Rhizoma Busan 538 43 53 77 63 0 920 901 85.7 883
Adenophorae Radix Junju 1025 215 257 155 91 0 780 748 849 91.1
Batatatis Rhizoma Keumsan 386 231 211 200 173 0 40.1 453 482 252
Bupleuri Radix Busan 148 47 28 20 20 0 68.2 81.1 86.5 86.5
Paeoniae Radix Busan 608 64 39 0 0 0 895 936 1000 1000
Fritilariae Bulbus Busan 505 118 156 131 108 0 6.6 69.1 741 86
Cnigii Rhizoma Junju 635 294 148 " 43 0 531 6.7 888 932
Polygoni Multifior Radlix Busan 121 7 6 4 3 0 942 %0 9%.7 975
Scutellariae Radix Busan 549 36 34 24 27 0 934 938 95.6 95.1

A : After extracted, B : Extraction after washing once with distilled water, C : Extraction after washing twice with distiled water, D @ Extraction after washing three times with distilled water
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Fig. 2. Comparision of SO, residual ontents in herbal medicines collected at 8 sites by modified M.W. method.
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