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Analysis of Sulfur Dioxide Residue in Commercial Medicine Prepared from Crude Drugs

Chun-Yeong Lee”, Jeong-Sook Lee, Hyun-Kyung Lee, Won-Hee Park, Jeong-Gon Kim and Ae-Hee Chung
Seoul Metropolitan Government Research Institute of Public Health and Environment, Seoul 137-734, Korea

Abstract — This study was carried out to investigate the content of sulfur dioxide residues in the medicine prepared from
crue drugs. Total 29 pills that contains salvia miltiorrhiza root, anemarrhena rhizome, fritillaria bulb, glehnia root, asparagus
tuber, lycium fruit, moutan root bark, cimicifuga rhizome, pinellia tuber, dipsaci radix, codonopsis pilosula root, liriope tuber,
achyranthes root, prepared aconite, aurantii fructus immaturus, corydalis tuber, dioscorea rhizome were examined by the
modified Monier Willams method. Sulfur dioxide were detectd in all the tested samples, and were found over MRLs (30 mg/
kg to medicinal herbs) in 8 samples (27.6%). Especilly, "i2" pills contains 132.46 mg/kg sulfur dioxide that is 4 times over

than MRLs.

Keywords [ sulfur dioxid, pills, modified Monier Willams method

ol ateka}(Sulfur dioxide, SO, 749 A=4 Sl =<4
712 1A A olgit Zhagtars sl Sk (SOx) 5
oA 7P wke okS xpH|Ekar Qlrk. A1) ol Fofsk=
YollE SATHAS] 28-S A8 ARetaL nES] WMals
AR ZhAnkx], el g iAo HHog ANE
o, seke) 79 v, Ak, 24 2 Ax 5] A
oA EA Foll &gt AMS WA Y AEks A ] ¢
Zxow AMgE T 9lon, wdt Hx A] T A7t} H]g-9]
T Slse] Aeizix Fo S AXEA AANHA oFh
Al sigEel w=EHSITh 28y olatslEle H7do] lo] ¥
2:9] &-{-8-0] 0.003%(30 ppm) o]0l A Eo] wahsar,
0.012%(120 ppm)e ol el e gk ek FAO/WHO
of oJ3bA 19 4%5]-83(ADI: acceptable daily intake)> Al
A 1kg 715 0~0.7mg SO, Aata 9lor? olgihle
F(NayS0,)2] HEXARF(LD,,)»> micedl] thall 175 ppm 2 =]
Atk HE Bol AFol Tl olakslEel] oal] AR AlEe]

o M
o rlr 12 i

]

]_

3|

5
3

1o
ro

mN

2

#H =] B3t Foli= ARlelAR
(A3} 02-570-3118 (H2~) 02-570-3123
(E-mail) cyleenjy@seoul.go.kr

55

1l wkgo] vehar 9lom, FDAS] 2A} Aje] uj2w o]
abslslel] o8l AbPd-S vIESte] 713A 75, 78, B, TE,
=, 9 50 FAdo] BarE AL Q) 53] WA dxpEe] A
w7e WS-8 Ho|7| % SHA|L
A FAlE 7R OF 25%= A EAP) of
o= ¥l ko] Yehh= Aow dA loja? ofstaked
QP Aol dhgk D eAdo] Az Stk f-EvtelA =
2ESR ] APJERA ofgRatdTe] ARGl tiste] T17d3skel
on, AA) 54F olFAIAFE Tl Ksulfur dioxide), A
AoEAFEF (sodium bisulfite), ©FEHPIER (sodium sulfite),
oM E R (sodium hydrosulfite), MEFEC AR FES (sodium
metabisulfite), M[EFs0} A2 (potassium metabisulfite)®] 6%
S AETH 9 AFHTEE A oakskake] Ao Z gt

Ak guck?

9

=
o
ot
=2
R
:(I}\:t
0%
ofl
ol

= AN . guA
B S98 AF AINRWIE 2E - QAN Y 2ot
A RARS 2 5 AT



56

kAol s A E dzk Aok Ago] ARIE Belol o B ole} qBHEH AokAIAl Fele] 7)ol AlwsluAt dhck
Aol frEe Aok opalslalel] sk wUEY wl AjEY )
Hk Soll thet A7t AlGAH R WEEen 1 Ay} 20054 ey
8¢ 1Y 2o AR Stk 20671 #F5ol dist o|itslal %
NEE Aol A8 0}5}7} 122009 62 1620¢]] Aok So M=
st S5, sk, 2rolatels), wrgolsa W Wizl AEAPOIA Al fa=al s AHIAIE A 2010
5 kel Tles %%L’S}Oi ok 5o AR - 2B Ve W 119 ASSUA BARAATY 2JokE TRl FAL )3
2 Aol ek 1A A, ARSICEY Tl g @ 407 F BT B ek ARel 2008
TAJeIrRE 26570 Agetel] dielAR oldslae] 1 30mg/  AHE] 20109704 ZARE A3t olilsiElo] o] AEE ekl

kg O B 0] AR] FEE B A cSlOT S W AL, 0, SRE, BEE, 714, B, e, e, 4
AT 5 Ul Sk meb] B AT A RE A W, G, MRS, S5, P4, A2, 95, A0 52 2es

A Foll olrkzlatel %

il

e 56k 1 AdE viEo R A = 29710 SIS o R SISitk(Table D).

Table I - List of samples tested

No. Sample name

ingredients

nq

pills

Atractylodes Rhizome White, Poria, Peony Root, Massa Medicata Fermentata, Hordei Fructus Germinatus, Cyperus
Rhizome, Angelica Gigas Root, Poncirus Immature Fruit, Longan Arillus, Round Amomum Fruit, Pinellia Tuber, Citrus
Unshiu Peel, Coptis Rhizome, Hawthorn Fruit, Licorice, Aucklandiae Radix, Ginseng

uhlu

pills

Angelica Gigas Root, Peony Root, Cnidium Rhizome, Atractylodes Rhizome White, Ginseng, Poria, Cinnamon Bark,
Licorice, Setaria italica Seed

]1”

pills

Ephedra Herh, Peony Root, Saposhnikovia Root, Schizonepeta Spike, Ostericum Root, Aralia Continentalis Root,
Clematidis Radix, Angelica Dahurica Root, Atractylodes Rhizome, Poncirus Immature Fruit, Platycodon Root, Pueraria
Root, Cnidium Rhizome, Cimicifuga Rhizoma, Licorice, Angelica Gigas Root

nhzu

pills

Angelica Gigas Root, Peony Root, Cnidium Rhizome, Scutellaria Root, Gardenia Fruit, Forsythia Fruit, Schizonepeta
Spike, Saposhnikovia Root, Poncirus Immature Fruit, Licorice, Angelica Dahurica Root, Platycodon Root, Bupleurum
Root

Hh3"

pills

Polygala Root, Citrus Unshiu Peel, Coptis Rhizome, Fritillaria Bulb, Hoelen Cum Radix, Rehmanniae Radix Crudus,
Cnidium Rhizome, Peony Root, Zizyphus Seed, Liriope Tuber, Angelica Gigas Root, Licorice

"p1"

pills

Atractylodes Rhizome, Magnolia Bark, Citrus Unshiu Peel, Licorice, Amomum Fruit, Cyperus Rhizome, Zingiberis
Rhizoma Crudus, Jujube, Pogostemon Herb

"g]"

pills

Angelica Gigas Root, Cnidium Rhizome, Peony Root, Rehmanniae Radix Crudus, Coptis Rhizome, Gardenia Fruit,
Moutan Root Bark, Schizonepeta Spike, Mentha Herb, Saposhnikovia Root, Licorice

ujzu

pills

Pinellia Tuber, Cornus Fruit, Scutellaria Root, Coptis Rhizome, Prepared Rehmannia Root, Asparagus Tuber,
Trichosanthes Seed, Schisandra Fruit, Apricot Kernel, Alisma Rhizome, Poncirus Immature Fruit, Dioscorea Rhizome,
Poria, Moutan Root Bark, Liriope Tuber, Platycodon Root, Licorice, Fritillaria Bulb

nSlu

pills

Acanthopanax Root Bark, Longan Arillus, Saposhnikovia Root, Gastrodia Rhizome, Moutan Root Bark, Cyperus
Rhizome, Chaenomelis Fructus, Cnidium Rhizome, Schisandra Fruit, Cassia Seed, Cnidium Rhizome, Poria, Citrus
Unshiu Peel, Aralia Continentalis Root, Licorice, Fel Tauri

10

DK

pills

Angelica Gigas Root, Rehmannia Root, Cnidium Rhizome, Atractylodes Rhizome White, Poria, Peach Kernel, Peony
Root, Achyranthes Root, Clematidis Radix, Sinomenium Stem and Rhizome, Ostericum Root, Saposhnikovia Root,
Gentian Root and Rhizome, Zingiberis Rhizoma Crudus, Citrus Unshiu Peel, Angelica Dahurica Root, Licorice

11

",

plu

pills

Lonicera Flower, Forsythia Fruit, Mentha Herb, Platycodon Root, Licorice, Lophatheri Herba, Schizonepeta Spike,
Glycine Semen Preparatum, Arctii Semen, Antelopis Cornu

12

"1

pills

Plantago Seed, Astragalus Root, Nelumbo Seed, Lycium Root Bark, Scutellaria Root, Poria, Liriope Tuber, Licorice,
Ginseng

13

ujsn

pills

Prepared Rehmannia Root, Cornus Fruit, Dioscorea Rhizome, Alisma Rhizome, Poria, Moutan Root Bark, Cnidium
Rhizome, Schisandra Fruit

14

nh4u

pills

Cimicifuga Rhizoma, Asiasarum Root and Rhizome, Gypsum, Angelica Dahurica Root, Atractylodes Rhizome White,
Arisaema Rhizome, Gastrodia Rhizome, Schizonepeta Spike, Gleditsiae Fructus, Siegesbeckia Herba, Angelicae
Tenuissimae Radix, Cnidium Rhizome, Alisma Rhizome, Apricot Kernel, Scutellaria Root, Ostericum Root, Raphanus
Seed, Paeony Root, Bambusae Caulis in Taeniam, Saposhnikovia Root, Gentian Root and Rhizome, Mentha Herb,
Aucklandiae Radix, Ephedra Herb, Rhubarb, Angelica Gigas Root, Platycodon Root, Sophora Flower, Pueraria Root
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Table I - Continued

No. Sample name

ingredients

Atractylodes Rhizome White, Poria, Massa Medicata Fermentata, Hordei Fructus Germinatus, Peony Root, Cyperus

15 "s2" pills Rhizome, Poncirus Immature Fruit, Angelica Gigas Root, Longan Arillus, Round Amomum Fruit, Pinellia Tuber,
Hawthorn Fruit, Coptis Rhizome, Citrus Unshiu Peel, Licorice, Ginseng, Aucklandiae Radix
Platycodon Root, Peony Root, Jujube, Poncirus Immature Fruit, Zingiberis Rhizoma Crudus, Gypsum, Magnoliae Flos,
16 "c1" pills Scutellaria Root, Atractylodes Rhizome, Gardenia Fruit, Bupleurum Root, Cimicifuga Rhizoma, Anemarrhena Rhizome,
Liriope Tuber, Eriobotrya Leaf
Atractylodes Rhizome White, Cyperus Rhizome, Citrus Unshiu Peel, Pinellia Tuber, Hoelen Cum Radix, Poncirus
17 "g2" pills Immature Fruit, Massa Medicata Fermentata, Coptis Rhizome, Paeony Root, Perillae Japonicae Semen, Raphanus Seed,
Angelica Gigas Root, Round Amomum Fruit, Cnidium Rhizome, Licorice, Aucklandiae Radix
Prepared Rehmannia Root, Polygala Root, Poria, Licorice, Longan Arillus, Bambusae Caulis in Taeniam, Angelica
18 "i1" pills Dahurica Root, Angelicae Tenuissimae Radix, Ginseng, Cimicifuga Rhizoma, Platycodon Root, Hawthorn Fruit,
Scutellaria Root, Aucklandiae Radix, Atractylodes Rhizome White, Pueraria Root, Astragalus Root, Angelica Gigas Root
Schisandra Fruit, Dioscorea Rhizome, Atractylodes Rhizome White, Atractylodes Rhizome, Phellodendron Bark,
19 g oills Cuscutae Semen, Peony Root, Prepared Rehmannia Root, Testudinis Plastrum, Drynariae Rhizoma, Sinomenium Stem
=P and Rhizome, Psoraleae Semen, Ostericum Root, Astragalus Root, Achyranthes Root, Ginseng, Saposhnikovia Root,
Eucommia Bark, Angelica Gigas Root, Lycium Fruit
2 1" pills Pinellia Tuber, Ephedra Herb, Citrus Unshiu Peel, Lindera Root, Cnidium Rhizome, Angelica Dahurica Root, Bombycis Corpus,
p Aurantii Fructus Immaturus, Platycodon Root, Arisaema Rhizome, Poria, Ginger, Licorice, Jujube, Zingiberis Rhizoma Crudus
21 1" pills Zanthoxylum Peel, Cassiae Cotex Interior, Citrii Unshiu Immaturi Pericarpium, Rhubarb, Ginger, Zedoary, Lacca Sinica
P Exsiccata, Angelica Gigas Root, Peach Kernel, Safflower
22 "s3" pills Scutellaria Root, Phellodendron Bark, Coptis Rhizome, Ursodesoxycholic acid, Ginger, Curcuma Root, Ginseng
Asparagus Tuber, Liriope Tuber, Rehmanniae Radix Crudus, Prepared Rehmannia Root, Ginseng, Poria, Dioscorea
23 wsn ills Rhizome, Lycium Fruit, Achyranthes Root, Dendrobii Herba, Cassia Seed, Apricot Kernel, Chrysanthemi Flos,
P Cuscutae Semen, Aurantii Fructus Immaturus, Antelopis Cornu, Saposhnikovia Root, Celosiae Semen, Schisandra
Fruit, Licorice, Coptis Rhizome, Tribuli Fructus, Cnidium Rhizome
Cuscutae Semen, Cistanchis Herba, Asparagus Tuber, Liriope Tuber, Rehmanniae Radix Crudus, Prepared Rehmannia
24 "01" pills Root, Dioscorea Rhizome, Achyranthes Root, Eucommia Bark, Morindae Radix, Lycium Fruit, Cornus Fruit, Poria,
Schisandra Fruit, Ginseng, Aucklandiae Radix, Thujae Semen, Rubi Fructus, Plantago Seed, Lycium Root Bark
%5 11" oills Bupleurum Root, Betulae Cortex, Platycodon Root, Cnidium Rhizome, Aralia Continentalis Root, Saposhnikovia Root,
P Zingiberis Rhizoma Crudus, Poria, Licorice, Schizonepeta Spike
Acanthopanax Root Bark, Longan Arillus, Saposhnikovia Root, Gastrodia Rhizome, Moutan Root Bark, Cyperus
26 "t2" pills Rhizome, Chaenomelis Fructus, Cnidium Rhizome, Schisandra Fruit, Cassia Seed, Cnidium Rhizome, Fel Tauri, Poria,
Citrus Unshiu Peel, Aralia Continentalis Root, Licorice
27 "t3" pills Nelumbo Seed, Liriope Tuber, Poria, Ginseng, Plantago Seed, Scutellaria Root, Astragalus Root, Lycium Root Bark, Licorice
28 "i2" pills Cinnamomi Ramulus, Poria, Moutan Root Bark, Peach Kernel, Peony Root
29 "y1" pills Angelica Gigas Root, Cnidium Rhizome, Peony Root, Poria, Atractylodes Rhizome White, Alisma Rhizome
Aok wke} Monier_Willams ®1%] G215 AR8-8lo] AgebAlAlel 473t
EX o Al8-% Absolute ethanol(Junsei Chemical Co., Ltd., = o|xslels Haksloii=t) 33] Adste] gk TSkt
Kyoto, Japan), Hydrochloric acid(Dongwoo Fine-Chem, Iksan,
Korea), Hydrogen peroxide(Junsei Chemical Co., Ltd., Kyoto, A3 g pEt

Japan)= SHAIES 3Asle] ARgSISAT) A7gol AR Methyl
red(Duksan, Ansan, Korea), 0.01N-Sodium hydroxide(f=1.0,
20°0) = £ HEA g A F A 2K(Wako Pure Chemical, Osaca,
Japan)S ARSI oM BE Algo]| ANESE B2 o AH
Z(MQ Gradient, Millipore, Massachusetts, USA)Z A3+ &
o2& ARSI
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Table II - Residual contens of SO, in samples (Unit: mg/kg) 36.55 mg/kg?] olAlslEle] AEW 4" A= 1EA68HE 2n)
No. Sample name SO, residual contents A}, AbeE WIE A= sl BEARR) 2Rk i AR BEA],
1 "t1" pills 13.69 271, &, A 7, G, 771AF 4 100 mg, <5418 150
2 "hl" pills 7.14 mg, W], 74, 9E 242 50 m, skgata Qe ald, 2%,
3 1" pills 45.70 & & 74 g ST M
4 "h2" pills 11.21 2AAlelH thgo® olikslslo] 34.06 mgkg AEE "bl" kA
2 :',‘S:: gﬂi 2;(2)3 = ukal 125 mg, v}, A9, .0k 77t 93.75 mg, A, WA,
7 "g1" pills 24.75 07, A7, A7, A, B, @z, 27} 625mg, 117
: ol 172 3125 mg, TH5- 335mg, 3% 500 mg FAE 7IEF] 5
s1" pills . L
10 "t1" pills 5.46 gekow eokr P heetddl Ao 15} "k1" $HA1= 32.41 mg/
11 "pl" pills 3.53 kg olitslslo] AEE =T 1ﬂ%%(49g, 37§‘r) Ak, A
12 "y1" pills 11.17 R r A7 Oa] ol
13 njsu plllS 18.34 j:!, 7&"4, EH%, 1__70, O]E‘, Z:]_Zé, O:TL] J«l_ o Z‘]—Z‘]— 480 mg
14 "h4" pills 12.22 sk BAAIR B4 AAo.
15 =2 pils 1591 opgst o] olstge] F= wol AEHE Yok ARE
16 "c1" pills 28.25 o i
17 192" pills 23.95 ARESE ShAl = AlA TR olitsEte] wol HEE T o]
18 "i1" pills 26.13 AvglEle 2=ro] [10°CE ARLoA] 7)A AR ZAshe),
19 "j4" pills 36.55
20 "g)l" II))IHS 3406 T;]'T%‘ OL:‘_ ]}\1 /\gok’] %1— X‘] J’]’ _I‘A O])\]—ﬂ,i} X]"TET%]:—E_ :‘X_]
21 "k1" pills 32.41 St A A% Aol olaksie] HEEN oM M Foll= 6714
o o e 208 A B olkagol A4S A ok AIE el Kol 7
24 "01" pills 10.91 o T AAEGSS & S AR Teu Aeks A4
25 "al" pills 1523 gk ol T w4, Eslo] vies #A19 Apelle dn
26 "t2" pills 23.44
27 "3 pills 43.93 2 ARG Aot olilslElo] AR Ag- ARleA e ItiE o]
28 "i2" pills 132.46 Abglso] AZE Tk B 4= o)},
2 ol 58.06 wheb AokAlAle] TiEk X449l BUE B EA9e)E B
ato] ofel] gk o]akslEke] ARl 7| Alo] Hash Zle
AEHLE 2536 mg/kgol 53] 2" FAlelA = °1*Pﬂ%°l =2 Azbsict. 1E]ar AeRAAC] Alzg AR Afole] whE olik
132.46 mg/kge] AZEo] Aok 5] AFolsle) 71591 30mg/  318Fe] Zkol] tiEk Adlo] b ool wr} avbHo]a
kg 4v) o] x¥sto] AEE UK Table ). "i2" $HAl= 12 QFsh AekAA|S] Ao] ghsls]ofof sirtar A7t

309 F A, =%, ﬁ% =9, ZokS 7}7} 600 mg Tt

1 Y= EAAE AREES Aot} o)AtEksto] 45.70 mg/
kg AZEEo] F A= 1 1 AEE 1" EAE 13200 me) &
vk, 2ok 7} 62,5 mg, 7N, A, 58, R, Bx], A= A

A A7, A, AT Z¥) 31.25 mg, 0, &, 99 24 18.75
mgs T CRE s GAAIES AlAlelH, thE o= "t3" kA
7} 43.93 mg/kg®] olitslEo] HEEH U= "t3” $Al= 123
2 ol 04%1—1?, W, B 47 1.33 g, I, &AL, g 7
7} 1g, 37], A=9, E2F 27 067 g $Hiskal ol 7]E}

TFAF g0 7 FAARS AlAo|t)., o)4tElEt 41.72 mg/kg
o] AEE "2" A= 1215 g 158 T 5X13 187.95 mg, At
T, ARF 7} 93.75 mg, WISl 3, 3, HiE, 3], Q)
2L, 2RI, Bl A, B, He], Wins 27, s 227 70.05
mg, 1% 2325 mgS TR0 7 k= A AGA R FAH )
g+ A|Ao) a1, o)4t3lEk 38.06 mg/kge]l HEH "yl1" SAl= 13
@259 % 27, AT 7+ 240mg, £, W= 7} 320 mg, A}
400 mg, #FoF 480 mgs e FAAE FFIEteRt AlAo]Th

a =

AEA] RASAATY FEAA R kAl A elA 2008
WiE 2010Lﬂ7/}xl Arrst A¥} olkslslo] Wo| HEE Aokl
b AR, S, E, W, A, By, Sof kel 4
o i i, E, 1A 1 , AT, AleF 5 EFSElaL
U 29719 FAIE dPO = slof oibslEe] RAlEHE A
st A7, AE e AlRleA oitslEo] AEE e, Aok
SO ZFolakElEl 715¢1 30 mgkgS 235t AZo] B AA|
=10 3, 2t B 5 8710120TH27.6%). A 29712 it
AEFS 2536 mgkgo| Al o]F "i2" A= 132.46 mg/kg©.
2 Aok 5o Aolatalat 71591 30 mgkgS 49) oV 238k
o] AEH ] o|ikglElo] FE Wo| HEHE Aoks 9EE At
3 FAl= AA FolM T olitsldte] wo] AEEHE 3e &
ASATt.
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