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Abstract

This study was conducted to determine the amount of sulfur dioxide residues in
medicinal herbs sold in Seoul in 2008 using a modified Monier-Williams method. A
total of 1,780 samples of 192 different types of herbs were collected from Kyung-Dong
Herb markets and Oriental medicine hospitals in Seoul. Of these samples, 679 samples
were domestic, and 1,101 samples were imported. Of the 1,780 samples, 48(2.7%, 25
types) failed to meet the regulations for sulfur dioxide residues of KFDA in medicinal
herbs and foods. Among these 48 unsuitable samples, 5(5 types) were domestic, and 43
samples(23 types) were imported. The content of sulfur dioxide in the domestic
medicinal herbs ranged from O to 3,234 mg/kg, while those in imported medicinal herbs
ranged from O to 5,254 mg/kg. Approximately 86.5% of the samples contained less than
30 mg/kg of sulfur dioxide and about 1.0% of samples contained more than 1,500 mg/kg

of sulfur dioxide.
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Table 1. Sample information 1 : Grouping of medicinal herbs according to the nation

Domestic/Imported Domestic

Imported

Total

Number 679

1,101

1,780

Table 2. Sample information 2 : Grouping of medicinal herbs according to the request

Request SIHE

District office

Total

Number 1,478

302

1,780

Table 3. Result of analysis of content amount of sulfur dioxide residue in medicinal herb

according to the origin

Domestic/Imported Not to pass Pass Number
Domestic 5 674 679
Imported 43 1,058 1,101

Total 48 1,732 1,780

101 -

1344,

(Tuber) 72



3.7171 #

1)

b G

A

T3 Zgkon,

3

2

ol Mo} o] 7|l Hgoll M HARAS diH]

2 e,

S

ES
At

of W
_Z..wn._ﬂuw/
o fy <
R
d 3B
P
T g
SEr
S ©
Z N =
N
6&0
zTEO -
~ ~
A= . <
TE L
s
ﬂcOt
Bl o
< ®
mnwm
o
<l
—
__nhwh
o]
®l WF
xR
il
N <r
IH =
.o
B
[n
.QW
— o

o= vehgrt.

0~3,234 mg/kg

s

<N
T

w5

1,1014

L
R

o)

I~
e

5,254 mg/kg®]

ey

A g

Vb S

AL 3

A

Table 4. Sample information 3 : No. of samples by the imported countries

Numbers

Country

53.9

959

China

Guatemala

India

Indonesia

Kazakhstan

Madagascar

Myanmar

North Korea

South Africa

39.0

679

South Korea
Thai

11
49
1,780

USA

2.8

Vietnam

Total
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Table 5. Sample information 4 : Detection frequencies of sulfur dioxide sesidue in different parts
of commercial medicinal herbs

Classification Frequency %

Cortex 134 7.5

Flos 44 2.5

Folium 13 0.7

Fructus 212 11.9

Herba 100 5.6

Pericarpium 67 3.8

Radix 589 33.1

Rhizoma 253 14.2

Ringum 46 2.6

Semen 209 11.7

Tuber 72 4.0

Others 41 2.3

Total 1,780 100.0

Table 6. Sulfur dioxide contents in medicinal herbs (Unit : mg/kg)
Latin name Origin Number"”  Min. Max. Mean SV

Puerariae Radix Domestic 21 0 24.8 3.0 5.2
Imported 3 16 516 306.3 259.6
Puerariae Flos Imported 1 5 5 5.0 0.0
Chrysanthemi Flos Domestic 2 0 2 1.0 1.4
Imported 6 0 17 4.8 6.2
Glycyrrhizae Radix et Rhizoma Imported 30 0 8 1.5 2.2
Osterici Radix Domestic 24 0 6 1.8 2.0
Imported 1 4 4 4.0 0.0
Curcumae Longae Rhizoma Imported 9 0 327 47.6 106.6
Sinapis Semen Imported 5 4 23 15.2 6.9
Zingiberis Rhizoma Domestic 12 0 24.1 44 6.5
Imported 3 91 556 307.0 234.2
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Table 6. (Continued)

Latin name Origin Number” — Min. Max. Mean SV
Lycii Fructus Domestic 6 0 3,234.7 543.5 11,3184
Imported 2 0 4 2.0 2.8
Allii Tuberosi Semen Imported 2 5.8 8.3 7.1 1.8
Cibotii Rhizoma Imported 5 0 245 70.3 105.4
Lonicerae Flos Domestic 1 0 0 0.0 0.0
Imported 6 0 5 3.2 2.5
Platycodonis Radix Domestic 9 0 264 31.9 87.1
Imported 13 0 387 92.9 116.4
Raphani Semen Domestic 1 26 26 26.0 0.0
Imported 12 2 34 24.2 8.5
Salviae Miltiorrhizae Radix Imported 12 86 5,254 1,486.5  1,569.0
Angelicae Gigantis Radix Domestic 31 0 725 26.1 129.7
Codonopsis Pilosulae Radix Imported 8 3 652 294.1 2617.9
Cirsii Herba Domestic 1 9 9 9.0 0.0
Imported 1 4.4 4.4 44 0.0
Zizyphi Fructus Domestic 8 0 6 2.5 2.5
Rhei Radix et Rhizoma Domestic 1 1.9 1.9 1.9 0.0
Imported 5 5 384 85.4 167.0
Persicae Semen Imported 10 0 12 1.7 3.8
Araliae Continentalis Radix Domestic 23 0 354 153.7 121.6
Malvae Semen Imported 1 217 2117 2117.0 0.0
Eucommiae Cortex Domestic 12 0 5 2.9 1.3
Imported 4 0 6 2.3 2.6
Ephedrae Herba Imported 13 0 22 44 6.5
Imported 1 201 201 201.0 0.0
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Table 6. (Continued )

Latin name Origin Number” — Min. Max. Mean SV

Viticis Fructus Imported 4 0 5 3.3 2.2
Liriopis Tuber Domestic 23 0 283 16.3 58.2

Imported 6 2 2,868  1,249.0  1,088.3
Hordei Fructus Germinatus Domestic 7 0 6 2.1 2.3
Gossypil Semen Imported 1 5 5 5.0 0.0
Imperatae Rhizoma Imported 3 0 258 123.7 129.3
Chaenomelis Frucsus Domestic 25 0 10 2.4 2.4

Imported 1 3 3 3.0 0.0
Moutan Cortex Domestic 2 5 7 6.0 1.4

Imported 9 0 1,664 468.5 621.3
Akebiae Caulis Domestic 20 0 127 12.3 21.8
Aucklandiae Radix Imported 19 0 8 3.1 2.3
Menthae Herba Domestic 10 0 5 1.8 1.9

Imported 4 0 3 1.4 1.6
Pinelliae Tuber Imported 9 3 2,236 307.3 734.3
Sinomeni Caulis et Rhizoma Imported 3 2 198.2 68.2 112.6
Saposhnikoviae Radix Domestic 4 0 7 2.6 3.3

Imported 1 0 0 0.0 0.0
Amomi Fructus Rotundus Imported 4 0 4 2.5 1.9
Stemonae Radix Imported 1 485 485 485.0 0.0
Aconiti Koreani Tuber Domestic 1 5.2 5.2 5.2 0.0
Dictamni Cortex Imported 2 8 13.7 10.9 4.0
Cynanchi Wilfordii Radix Domestic 11 0 5 2.0 2.1

Imported 3 0 46 23.8 23.0
Thujae Semen Imported 4 0 4 1.5 1.9

Domestic 1 i i 7.0 0.0

- 105 -



Table 6. (Continued )

Latin name Origin Number” — Min. Max. Mean SV
Angelicae Dahuricae Radix Domestic 13 0 4 1.8 1.4
Imported 4 0 3.3 0.8 1.7
Atractylodis Rhizoma Alba Domestic 5 3 65 21.4 25.6
Imported 10 1 6.1 3.3 1.8
Lilii Bulbus Imported 1 0 0 0.0 0.0
Psoraleae Semen Imported 12 0 7 3.4 2.4
Poria Sclerotium Domestic 12 0 3 0.3 0.9
Imported 38 0 24 1.0 4.0
Rubi Fructus Domestic 1 0 0 0.0 0.0
Imported 9 0 10 2.1 3.2
Hoelen Cum Radix Domestic 1 3 3 3.0 0.0
Imported 3 0 3 1.7 1.5
Tritici Levis Semen Imported 1 0 0 0.0
Aconiti Lateralis Radix Preparata Imported 4 3 604 197.3 280.9
Eriobotryae Folium Imported 1 4.6 4.6 4.6
Arecae Semen Imported 7 0 184 27.3 69.1
Adenophorae Radix Domestic 2 0 6 3.0 4.2
Imported 2 2 19.3 10.7 12.2
Cnidii Fructus Domestic 1 0 0 0.0
Imported 5 0 5 2.3 1.8
Amomi Fructus Imported 6 0 6 1.7 2.3
Crataegi Fructus Domestic 1 0 0 0.0
Imported 11 0 7 3.3 2.0
Corni Fructus Domestic 15 0 5.1 1.9 1.7
Dioscoreae Rhizoma Domestic 13 3 498.1 164.7 189.7
Imported 5 4 242 131.8 101.4
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Table 6. (Continued )

Latin name Origin Number” — Min. Max. Mean SV
Zizyphi Semen Imported 15 0 22 5.1 6.4
Sparganii Rhizoma Imported 8 0 186.7 63.3 84.0
Loranthi Ramulrs Domestic 2 2 18 10.0 11.3
Imported 1 4 4 4.0
Mori Cortex Domestic 10 0 6 2.2 2.0
Imported 21 0 318 58.3 98.3
Mori Folium Domestic 2 2 3 2.5 0.7
Mori Ramulus Domestic 6 0 7 3.7 2.5
Acori Gramineri Rhizoma Domestic 1 9 9 9.0
Imported 14 0 393 56.6 120.1
Asiasari Radix et Rhizoma Imported 1 4 4 4.0
Sappan Lignum Imported 10 0 3 1.1 1.4
Perillae Folium Domestic 1 0 0 0.0
Perillae Semen Imported 1 3.3 3.3 3.3
Dipsaci Radis Domestic 1 3 3 3.0
Imported 8 1 2,212 338.5 773.4
Rehmanniae Radix Preparata Domestic 4 0 21 7.5 9.3
Imported 8 0 6.2 3.3 2.5
Cimicifugae Rhizoma Imported 9 4 1,309 321.6 465.4
Anethi Fruictus Imported 5 0 4 1.8 1.8
Bupleuri Radix Domestic 3 24 4 3.1 0.8
Imported 10 0 192 41.5 76.3
Massa Medicata Fermentata Domestic 4 0 13 3.6 6.3
Imported 13 0 5 2.2 2.1
Magnoliae Flos Domestic 1 4 4 4.0
Imported 9 0 23 3.7 7.4
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Table 6. (Continued )

Latin name Origin Number” — Min. Max. Mean SV
Curcumae Rhizoma Imported 4 0 2175 115.3 136.4
Artemisiae Argyi Folium Domestic 4 0 3 1.8 1.3
Imported 3 2 4 3.0 1.0
Houttuyniae Herba Domestic 2 0 5 2.5 3.5
Imported 1 2 2 2.0
Forsythiae Fructus Domestic 2 0 5.7 2.9 4.0
Imported 14 0 34 6.9 10.2
Nelumbinis Semen Imported 18 0 361.7 34.4 89.8
Acanthopanacis Cortex Domestic 4 0 2.6 1.2 1.4
Imported 10 0 7.2 3.0 2.6
Mume Fructus Imported 1 4 4 4.0
Schisandrae Fructus Domestic 12 0 27 4.3 7.3
Imported 3 0 6 3.7 3.2
Evodiae Fructus Imported 7 0 11 3.7 3.9
Linderae Radix Imported 6 1 342.6 141.8 132.1
Maydis Stigma Imported 1 2 2 2.0
Gentianae scabrae Radix et Rhizoma Imported 5 2 133.8 45.4 60.3
Longan Arillus Imported 11 0 419 65.1 124.4
Arctiil Ftuctus Imported 5 0 2 0.8 1.1
Achyranthis Radix Domestic 7 0 27 8.6 12.1
Imported 19 2 1219 278.8 392.7
Prunil Nakaii Semen Imported 2 0 2 1.0 1.4
Curcumae Radix Imported 8 1 599.1 128.8 235.5
Polygalae Radix Imported 17 0 67 8.8 16.2
Clematidis Radix Domestic 1 0 0 0.0
Imported 7 0 4 2.0 1.6
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Table 6. (Continued )

Latin name Origin Number” — Min. Max. Mean SV
Pplygonati Odorati Rhizoma Domestic 1 0 0 0.0
Imported 3 8 26 19.3 9.9
Ulmi Cortex Domestic 11 0 15 2.2 44
Imported 5 1 4 2.4 1.1
Myristicae Semen Imported 3 0 2 1.3 1.2
Cistanchis Herba Imported 3 3 6 4.0 1.7
Epimedii Herba Imported 8 0 5 2.7 1.6
Coicis Semen Domestic 7 0 3 1.1 1.2
Leonuri Herba Domestic 10 0 5.9 2.0 2.4
Alpiniae Oxyphyllae Fructus Imported 7 0 231 53.0 93.3
Lonicerae Folium et Caulis Domestic 2 0 3 1.5 2.1
Imported 3 0 3 1.0 1.7
Artemisiae Capillaris Herba Domestic 6 0 4 1.7 1.9
Lithospermi Radix Imported 1 0 0 0.0
Perillae Folium Domestic 2 0 2 1.0 1.4
Imported 6 0 7 2.4 2.6
Perillae Semen Imported 2 2 2 2.0 0.0
Asteris Radix Imported 4 3 268 106.1 123.4
Paeoniae Radix Domestic 11 0 63.4 20.9 26.6
Imported 6 0 20 9.5 9.8
Polyporus Imported 5 0 274.7 57.0 121.7
Angelicae Decursivae Radix Domestic 6 0 3 1.8 1.5
Imported 3 2.6 20 8.5 9.9
Syzygii Flos Imported 8 0 6 2.2 1.9
Remotiflori Radix Imported 9 0 23.8 6.0 7.3
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Table 6. (Continued )

Latin name Origin Number” — Min. Max. Mean SV

Uncariae Ramulus et Uncus Imported 10 0 28 4.5 8.4
Rhei Undulatai Rhizoma Imported 7 2 490 128.3 185.5
Aurantii Fructus Immaturus Imported 13 2 536 192.9 172.8
Lycii Cortex Imported 4 2 6.5 3.9 2.3
Hoveniae Semen Cum Fructus Imported 1 4 4 4.0 0.0
Anemarrhenae Rhizoma Imported 10 2 3,847  1,150.5  1,295.0
Kochiae Fructus Imported 4 2 5.2 3.6 1.8
Ponciri Fructus Immaturus Domestic 7 0 5.7 2.2 2.1

Imported 7 0 1,852 301.0 690.0
Sanguisorbae Radix Imported 4 0 4.5 1.6 2.1
Rehmanniae Radix Imported 2 0 5 2.5 3.5
Gentianae Macrophyllae Radix Imported 1 3 3 3.0 0.0
Citri Unshius Pericarpium Domestic 33 0 12 2.1 2.1
Tribuli Fructus Imported 3 0 2 0.7 1.2
Plantaginis Semen Domestic 1 1 1 1.0 0.0

Imported 15 0 3.1 1.4 1.1
Xanthii Fructus Domestic 2 2 13 7.5 7.8

Imported 5 0 5 1.4 2.2
Atractylodis Rhizoma Domestic 4 24 4.2 3.1 0.8

Imported 7 0 9.5 3.4 3.3
Cnidii Rhizoma Domestic 25 0 17 2.9 4.1
Arisaematis Rhizoma Domestic 2 2 7 4.5 3.5

Imported 2 0 2 1.0 1.4
Meliae Fructus Imported 1 5 5 5.0 0.0
Gastrodiae Rhizoma Domestic 1 5 5 5.0 0.0

Imported 5 5 319 129.8 157.8
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Table 6. (Continued )

Latin name Origin Number” — Min. Max. Mean SV

Asparagi Tuber Imported 11 0 1,422 559.1 560.0
Citrii Unshius Pericarpium Immaturus  Domestic 2 0 3 1.5 2.1

Imported 19 0 6 1.9 1.8
Amomi Tsao-ko Fructus Imported 2 3 4 3.5 0.7
Alpiniae Katsumadaii Semen Imported 1 106 106 106.0 0.0
Thujae Orientalis Folium Domestic 1 3 3 3.0 0.0
Gardeniae Fructus Domestic 11 0 5 1.7 1.9

Imported 13 0 4.7 2.2 1.5
Alismatis Rhizoma Domestic 13 0 161.3 14.6 44.1
Smilacis Rhizoma Domestic 1 0 0 0.0 0.0
Cuscutae Semen Imported 11 0 9 2.8 2.8
Morindae Radix Imported 10 0 5 2.8 1.7
Fritillariae Thunbergii Bulbus Domestic 1 2 2 2.0 0.0
Taraxacil Herba Domestic 3 0 3 1.0 1.7

Imported 2 0 4 2.0 2.8
Typhae Pollen Imported 1 4 4 4.0 0.0
Prunellae Spicka Domestic 1 0 0 0.0 0.0

Imported 1 4 4 4.0 0.0
Polygoni multiflori Radix Domestic 2 4 5 4.5 0.7
Artmisiae Iwayomogii Herba Domestic 1 0 0 0.0 0.0

Imported 1 0 0 0.0 0.0
Kalopanacis Cortex Domestic 3 0 14 6.3 7.1

Imported 9 2 137 39.0 56.7
Glehniae Radix Imported 12 0 2,794 716.8  1,053.1
Armenicae Semen Imported 8 0 2 0.3 0.7
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Table 6. (Continued )

Latin name Origin Number” min Max Mean SV
Cyperil Rhizoma Domestic 21 7.9 1.4 2.0
Imported 2 2 1.0 1.4
Scrophulariae Radix Domestic 6 4.4 3.0 1.6
Imported 7 385 7.7 140.1
Corydalis Tuber Imported 22 326 160.4 124.1
Schizomepetae Spika Domestic 3 1.8 0.6 1.0
Imported 5 5 2.8 1.9
Polygoni Cuspidati Radix Domestic 1 0 0.0 0.0
Imported 2 3 2.5 0.7
Carthami Flos Imported 5 6 2.9 1.9
Carthami Tinctorii Seed, Fructus Domestic 8 7 2.1 2.4
Imported 5 2.7 0.9 1.3
Scutellariae Radix Domestic 8 144.1 35.6 60.7
Imported 8 1,055 228.3 374.3
Astragali Radix Domestic 27 24 3.0 4.7
Imported 3 9 6.0 2.6
Coptidis Rhizoma Imported 6 5 3.0 1.4
Phellodendri Cortex Domestic 1 3 3.0 0.0
Imported 15 190.1 28.5 51.0
Polygonate Rhizoma Domestic 2 3 2.5 0.7
Imported 2 11.8 5.9 8.3
Foeniculi Fructus Imported 8 20 4.5 6.6
Magnoliae Cortex Domestic 1 2 2.0 0.0
Imported 20 750 40.0 167.1

U Number of the medicinal herb detected with sulfur dioxide.
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Table 7. Result of detection of sulfur dioxide according to not to passed samples

Domestic/Imported Herbal name Numbers (Il;/lge/ir;) Nurtrz)bi::ssoefdnot %
Domestic Lycii Fructus 2 1,813 1 50.0
Liriopis Tuber 23 16 1 4.3
Akebiae Caulis 20 127 1 5.0
Atractylodis Rhizoma Alba 5 21 1 20.0
Alismatis Rhizoma 13 15 1 7.7
Domestic total 5
Imported Puerariae Radix 3 306 2 66.7
Curcumae Longae Rhizoma 9 53 1 11.1
zingiberis Rhizoma 3 307 3 100.0
Alpiniae Officinari Rhizoma 5 77 1 20.0
Platycodonis Radix 13 93 6 46.2
Salviae Miltiorrhizae Radix 12 1,486 3 25.0
Rhei Radix et Rhizoma 5 85 1 20.0
Liriopis Tuber 6 1,249 5 83.3
Moutan Cortex 9 468 1 11.1
Pinelliae Tube 8 344 1 12.5
Sinomeni Caulis et Rhizoma 2 68 1 50.0
Aconiti Lateralis Radix 4 197 1 25.0
Arecae Semen 2 94 1 50.0
Dipsaci Radix 8 339 1 12.5
Curcumae Rhizoma 4 115 1 25.0
Nelumbinis Semen 3 14 1 33.3
Gentianae scabrae Radix et Rhizoma 4 45 2 50.0
Alpiniae Oxyphyllae Fructus 7 53 1 14.3
Anemarrhenae Rhizoma 10 1,150 3 30.0
Ponciri Fructus Immaturus 7 301 2 28.6
Glehniae Radix 12 717 3 25.0
Scrophulariae Radix 7 78 1 14.3
Scutellariae Radix 8 228 1 12.5
Imported total 43
Total 48
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1500 mg/kg ©]7do] 177(1.0%) 0.2 ekt

obAl Foi Folitstd HEME X 107
ket

Table 8. Result of detection of sulfur dioxide residue according to the nation

Nation Not to passed % Passed Total
Guatemala 1 1
South Africa 8 8
Madagascar 1 1
USA 11 11
Myanmar 17 17
Vietnam 1 48 49
North Korea 13 13
India 2 2
Indonesia 34 34
China 42 4.4 917 959
Kazakhstan 2 2
Thai 4 4
South Korea 5 0.7 674 679
Total 48 1,732 1,780
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Table 9. Analysis of content amount of sulfur dioxide residue in medicinal herb

Amount(mg/kg) Numbers %
No Detection 487 27.4
10 and less than 924 51.9
30 and less than 129 7.2
100 and less than 48 2.7
200 and less than 54 3.0
500 and less than 80 4.5
1000 and less than 23 1.3
1500 and less than 18 1.0
more than 1500 17 1.0
Total 1,780 100.0

Table 10. Result of detection of sulfur dioxide residue according to the region

Classification Number Min. Max. Mean SV
Cortex 134 0 1,664.0 48.1 195.7
Flos 44 0 23.0 3.4 4.6
Folium 13 0 7.0 2.2 2.0
Fructus 212 0 3,234.7 33.5 257.6
Herba 100 0 22.0 2.5 3.1
Pericarpium 67 0 536.0 39.0 105.9
Radix 589 0 5,254.0 110.1 393.6
Rhizoma 253 0 3,847.0 80.2 350.0
Ringum 46 0 127.0 6.9 18.9
Semen 209 0 361.7 10.1 40.0
Tuber 72 0 2,858.0 282.2 559.9
Others 41 0 274.7 9.9 42.7
Total 1,739 0 5,254.0 7.3

- 115 -



0~361.7mg/kg(Hi 10mg/kg) & YEIHS o8 HAFE Hqto] Egtow HE Uty A,
ot 45 44 0~23 mg/kg(H Smg/kg , g T A9 AEHA ¥t weh, ¢, 4
0~7mg/kg(B 2mg/kg)S UEHY ZHFolits) 7o A A F(14)0] Hxg AFNET} =2
G gaol A Aoz et dobz A B3 Az} %_‘il%}%it}

7 5107 o] (112 shekAle] o]itz}ste] 1,78071] kAl = 141177 93/) 1 10
AA ko] 10 ppm ©]8kE Balskal glow 4 mg/kgelst TFES UERen, 1 F 4874
F37(2)¢] o)4ksts 71 54 Al 10 mg/kg ©] (27.4%)2 A3 HEHA kaoﬂi 3697
3H10 ppm) = AFIFAZ B o] 1,780 F (20.7%)%re] QA9A e r FAHEE 10
1,41123(79.3%) < olshaeE A8 Abgata o me/kes ZFaplch. ekl 17801 & 48%1
A e B B 4 9o ol 2007d% & (2.7%)°] 887lFs =3 3% o] Ay} A
A ekl AN U B s0.0% US| 2AT oSl 3 Foldaae) 4
o] sk 47o0]AATH22) FE9 230 e e éﬂi ool 7%

Eisd ?&%Olﬁﬁ‘r%‘f AAE AFE Gt E 11 o] TWA ABHIL F FEdAYL BEAAA
J Qo GOMIME Ui 93 97e W ALAnaRAatd 2hrenEaiiel 97
(1 486 5mg/kg)el 7P =%ar, A 5.(1,150.5 mg/ 3 Algag 7t o|F oA w3 AXRY Fhufz)

. %(756.0 mg/ke), MWE(716.8 mg/ke), o] JAHSko] Q7] WSl Aow AyzbdET)
X U%(559.1mg/kg), T7)124H408.1 mg/kg), = T2 2009 1Y 8Y o] ¢ A FeofekEetdH
9] (384.4mg/kg), S7H321.6 mg/kg), Wt oA Ak FFolitstd §8UES Yt
(307.3mg/keg), £¥(301.2 mg/kg), B4H(294.1 AlBEkaL glo] AJeke] Fgr]Fo] dFAo=E 30
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Table 11. Sulfur dioxide contents in medicinal herbs(B) (Unit : mg/kg)

Sample name Number Min. Max. Mean SV

Salviae Miltiorrhizae Radix 12 86 5,254 1,486.5 1,569.0

Anemarrhenae Rhizoma 10 2 3,847 1,150.5 1,295.0

Fritillariae Thunbergii Bulbus 10 0 1,312 756.0 548.8

Glehniae Radix 12 0 2,794 716.8 1,053.1

Asparagi Tuber 11 0 1,422 559.1 560.0

Stemonae Radix 1 485 485 485.0

Lycii Fructus 8 0 3,234.7 408.1 1,142.1

Moutan Cortex 11 0 1,664 384.4 586.3

Cimicifugae Rhizoma 9 4 1,309 321.6 465.4

Pinelliae Tuber 9 3 2,236 307.3 734.3

Dipsacil Radix 9 1 2,212 301.2 732.1
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Table 11. (Continued)

Sample name Number Min. Max. Mean SV

Codonopsis pilosulae Radis 8 3 652 294.1 267.9
Liriopis Tuber 29 0 2,858 271.4 687.3
Malvae Semen 1 217 217 217.0

Achyranthis Radix 26 0 1,219 206.1 355.0
Man Sam Radix 1 201 201 201.0

Aconiti Lateralis Radix Preparata 4 3 604 197.3 280.9
Aurantii Fructus Immaturus 13 2 536 192.9 172.8
Corydales Tuber 22 0 326 160.4 124.1
Dioscoreae Rhizoma 18 3 498.1 155.6 167.5
Araliae Continentalis Radix 23 0 354 153.7 121.6
Ponciri Fructus Immaturus 14 0 1852 151.6 493.7
Linderae RadiX 6 1 342.6 141.8 132.1
Scutellariae Radix 16 0 1055 132.0 2717.5
Curcumae Radix 8 1 599.1 128.8 235.5
Rhei Undulatai Rhizoma 7 2 490 128.3 185.5
Imperatae Rhizoma 3 0 258 123.7 129.3
Curcumae Rhizoma 4 0 275 115.3 136.4
Gastrodiae Rhizoma 6 5 319 109.0 150.1
ASTERIS Radix 4 3 268 106.1 123.4
Alpiniae Katsumadaii Semen 1 106 106 106.0

Paeoniae Radix 1 T 77 77.0

Alpiniae Officinari Rhizoma 5 4 309 76.7 130.6
Rhei Radix et Rhizoma 6 1.9 384 71.5 153.2
Cibotii Rhizoma 5 0 245 70.3 105.4
Sinomeni Caulis et Rhizoma 3 2 198.2 68.2 112.6
Platycodonis Radix 22 0 387 67.9 107.6

- 117 -



Table 11. (Continued)

Sample name Number Min. Max. Mean SV
Longan Arillus 11 0 419 65.1 124.4
Zingiberis Rhizoma 15 0 556 64.9 153.5
Sparganii Rhizoma 8 0 186.7 63.3 84.0
Polyporus 5 0 274.7 57.0 121.7
Acori Gramineri Rhizoma 15 0 393 53.5 116.4
Alpiniae Oxyphyllae Fructus 7 0 231 53.0 93.3
Curcumae Longae Rhizoma 9 0 327 47.6 106.6
Gentianae scabrae Radix et Rhizoma 5 2 133.8 45.4 60.3
Scrophulariae Radix 13 0 385 43.3 106.4
Trichosanthis Semen 8 0 320 42.4 112.2
Puerariae Radix 24 0 516 40.9 128.0
Mori Cortex 31 0 318 40.2 84.6
Magnoliae Cortex 21 0 750 38.2 163.1
Nelumbinis Semen 18 0 361.7 34.4 89.8
Bupleuri Radix 13 0 192 32.6 68.2
Kalopanacis Cortex 12 0 137 30.8 50.7
Arecae Semen 7 0 184 217.3 69.1
Phellodendri Cortex 16 0 190.1 26.9 49.7
Angelicae Gigantis Radix 31 0 725 26.1 129.7
Raphani Semen 13 2 34 24.3 8.1
Paeoniae Radix 17 0 63.4 16.9 22.4
Cinnamomi Cortex 27 0 144 16.5 31.8
Sinapis Semen 5 4 23 15.2 6.9
Alismatis Rhizoma 13 0 161.3 14.6 44.1
Polygonati Odorati Rhizoma 4 0 26 14.5 12.6
Akebiae Caulis 20 0 127 12.3 217.8
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Table 11. (Continued)

Sample name Number Min. Max. Mean SV

Trichosanthis Radix 7 0 35 11.9 12.6
Dictamni Cortex 2 8 13.7 10.9 4.0
Atractylodis Rhizoma Alba 15 1 65 9.3 16.4
Polygalae Radix 17 0 67 8.8 16.2
Loranthi Ramulrs 3 2 18 8.0 8.7
Allii Tuberosi Semen 2 5.8 8.3 7.1 1.8
Adenophorae Radix 4 0 19.3 6.8 8.7
Cirsii Herba 2 4.4 9 6.7 3.3
Cynanchi Wilfordii Radix 14 0 46 6.7 13.1
Forsythiae Fructus 16 0 34 6.4 9.7
Remotiflori Radix 9 0 23.8 6.0 7.3
Caraganae Radix 2 0 11.2 5.6 7.9
Farfarae Flos 4 0 15 5.5 7.1
Aconiti Koreani Tuber 1 5.2 5.2 5.2

Zizyphi Semen 15 0 22 5.1 6.4
Spatholobi Caulis 2 2 8.2 5.1 4.4
Meliae Fructus 1 5 5 5.0

Puerariae Flos 1 5 5 5.0

Rehmanniae Radix Preparata 12 0 21 4.7 5.6
Eriobotryae Folium 1 4.6 4.6 4.6

Foeniculi Fructus 8 0 20 4.5 6.6
Polygoni multiflori Radix 2 4 5 4.5 0.7
Uncariae Ramulus et Uncus 10 0 28 4.5 8.4
Ephedrae Herba 13 0 22 4.4 6.5
Schisandrae Fructus 15 0 27 4.2 6.6
Polygonatil Rhizoma 4 0 11.8 4.2 5.2
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Table 11. (Continued)

Sample name Number Min. Max. Mean SV
Angelicae Decursivae Radix 9 0 20 4.1 6.1
Mume Fructus 1 4 4 4.0
Asiasari Radix et Rhizoma 1 4 4 4.0
Hoveniae Semen Cum Fructus 1 4 4 4.0
Cistanchis Herba 3 3 6 4.0 1.7
Typhae Pollen 1 4 4 4.0
Lycii Cortex 4 2 6.5 3.9 2.3
Chrysanthemi Flos 8 0 17 3.8 5.5
Evodiae Fructus 7 0 11 3.7 3.9
Magnoleae Flos 10 0 23 3.7 7.0
Drynariae Rhizoma 4 1 5 3.7 1.9
Mori Ramulus 6 0 7 3.7 2.5
Kochiae Fructus 4 2 5.2 3.6 1.8
Amomi Tsao-ko Fructus 2 3 4 3.5 0.7
Pharbitidis Semen 2 3 4 3.5 0.7
Cinnamomi Ramulus 8 0 15 3.5 4.9
Psoraleae Semen 11 0 7 3.4 2.4
Astragali Radix 30 0 24 3.3 4.6
Perillae Semen 1 3.3 3.3 3.3
Atractylodis Rhizoma 11 0 9.5 3.3 2.6
Viiticis Fructus 4 0 5 3.3 2.2
Xanthii Fructus 7 0 13 3.1 4.7
Aucklandiae Radix 19 0 8 3.1 2.3
Coptidis Rhizoma 6 1 5 3.0 1.4
Gentianae Macrophyllae Radix 1 3 3 3.0
Thujae Orientalis Folium 1 3 3 3.0
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Table 11. (Continued)

Sample name Number Min. Max. Mean SV
Psoraleae Semen 1 3 3 3.0
Pogostemonis Herba 4 0 6 3.0 2.6
Crataegi Fructus 12 0 7 3.0 2.1
Carthami Flos 5 1 6 2.9 1.9
Cnidii Rhizoma 25 0 17 2.9 4.1
Cuscutae Semen 11 0 9 2.8 2.8
Morindae Radix 10 0 5 2.8 1.7
Eucommiae Cortex 16 0 6 2.8 1.6
Agastachis Herba 13 0 10 2.8 3.0
Arisaematis Rhizoma 4 0 7 2.8 3.0
Lonicerae Flos 7 0 5 2.7 2.6
Epimedii Herba 8 0 5 2.7 1.6
Zizyphi Fructus 8 0 6 2.5 2.5
Massa Medicata Fermentata 17 0 13 2.5 3.3
Amomi Fructus Rotundus 4 0 4 2.5 1.9
Rehmanniae Radix 2 0 5 2.5 3.5
Mori Folium 2 2 3 2.5 0.7
Acanthopanacis Cortex 14 0 7.2 2.5 2.5
Chaenomesis Fructus 26 0 10 24 24
Houttuyniae Herba 3 0 5 2.3 2.5
Artemisiae Argyi Folium 7 0 4 2.3 1.3
Ulmil Cortex 16 0 15 2.3 3.6
Syzygii Flos 8 0 6 2.2 1.9
Hordai Fructus Germinatus 7 0 6 2.1 2.3
Citri Unshius Pericarpium 33 0 12 2.1 2.7
Perillae Folium 8 0 7 2.1 2.3
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Table 11. (Continued)

Sample name Number Min. Max. Mean SV
Saposhnikoviae Radix 5 0 7 2.0 3.1
Leonuri Herba 10 0 5.9 2.0 24
Gardeniae Fructus 24 0 5 2.0 1.7
Crassirhizomae Rhizoma 1 2 2 2.0
Rehmanniae Radix 1 2 2 2.0
Hoelen Cum Radix 4 0 3 2.0 1.4
Maydis Stigma 1 2 2 2.0
Perillae Semen 2 2 2 2.0 0.0
Prunellae Spika 2 0 4 2.0 2.8
Schizonepetae Spika 8 0 5 2.0 1.9
Angelicae Tenuissimae Radix 8 0 3.8 1.9 1.4
Rubi Fructus 10 0 10 1.9 3.1
Corni Fructus 15 0 5.1 1.9 1.7
Cnidii Fructus 6 0 5 1.9 1.9
Osterici Radix 25 0 6 1.9 2.0
Citrii Unshius Pericarpium Immaturus 21 0 6 1.8 1.8
Anethi Fructus 5 0 4 1.8 1.8
Clematidis Radix 8 0 4 1.8 1.6
Amomi Fructus 6 0 6 1.7 2.3
Cinnamomi Ramulus 1 1.7 1.7 1.7
Persicae Semen 10 0 12 1.7 3.8
Artemesiae Capillaris Herba 6 0 4 1.7 1.9
Polygonil Cuspidatil Radix 3 0 3 1.7 1.5
Carthami Tinctoriil Seed 13 0 7 1.6 2.1
Menthae Herba 14 0 5 1.6 1.7
Sanguisorbae Radix 4 0 4.5 1.6 2.1
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Table 11. (Continued)

Sample name Number Min. Max. Mean SV
Cassiae Semen 11 0 5 1.6 1.5
Angelicae Dahuricae Radix 17 0 4 1.6 1.5
Glycyrrhizae Radix et Rhizoma 30 0 8 1.5 2.2
Thujae Semen 4 0 4 1.5 1.9
Plantaginis Semen 16 0 3.1 1.4 1.1
Taraxaci Herba 5 0 4 1.4 1.9
Cyperi Rhizoma 23 0 7.9 1.4 1.9
Myristicae Semen 3 0 2 1.3 1.2
Lonicerae Folium et Caulis 5 0 3 1.2 1.6
Coicis Semen 7 0 3 1.1 1.2
Sophorae Radix 9 0 5 1.1 1.8
Sappan Lignum 10 0 3 1.1 1.4
Euryales Semen 2 1 1 1.0 0.0
Prunil Nakaiil Semen 2 0 2 1.0 1.4
Poria Sclerotium 50 0 24 0.8 3.5
Arctii Fructus 5 0 2 0.8 1.1
Tribuli Fructus 3 0 2 0.7 1.2
Castaneae Semen 8 0 3 0.5 1.1
Armeniacae Semen 8 0 2 0.3 0.7
Smilacis Rhizoma 1 0 0 0.0
Lilii Bulbus 1 0 0 0.0
Lithospermi Radix 1 0 0 0.0
Perillae Folium 1 0 0 0.0
Tritici Levis Semen 1 0 0 0.0
Artemisiae Iwayomogii Herba 2 0 0 0.0 0.0
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