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Sources and Residue Accumulation Dynamic Analysis of

Sulfur Dioxide in Ophiopogonis Radix

WU Fa-ming', ZHANG De-lin', CHEN Hui', BAO Xiao-hong’, LI Min'*, ZHOU Juan®
(1. Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China;
2. Sichuan Institute for Food and Drug Control, Chengdu 611130, China)

[ Abstract ] Objective;: To analyze sources and residue accumulation dynamic change of SO, in
Ophiopogonis Radix for providing a theoretical basis to solute problem that SO, residue in Ophiopogonis Radix
exceeded the standard. Method: Twenty-eight medicinal materials of Ophiopogonis Radix were collected, which
were processed with different methods in main producing area of Sichuan. Residue of SO, in samples were
measured. Based on measurement results and after processed by coal fire baking and smouldering sulphur, residue
accumulation dynamic change of SO, in Ophiopogonis Radix were investigated. Result; Residue of SO, in 28
samples exceeded the standard with rate of 35. 71% . Sources of SO, residue were coal fire baking and smouldering
sulphur. SO, residue was in direct proportional to baking time. Marginal time of SO, residue out of the limit was
8-10 h. SO, residue was also in direct proportional to smoked sulfur time and material moisture content. SO,
residue reached up to 1 017. 69 mg kg ' when fresh Ophiopogonis Radix was processed with smouldering sulphur
for only 1 h. Conclusion; Consider of quality and medicine safety of Ophiopogonis Radix, it should be forbidden

with smouldering sulphur and control baking time strictly in processing of Ophiopogonis Radix.
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Ophiopogonis Radix; dry method; sulfur dioxide; moisture content; smouldering sulphur time
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HARKREMASE
1 ##

B13-3 A1 Jy it ¥ &% ( B AR AL AR A
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F]) ,ELB-8 B — S {5k f il e A & (P A ) o
AR ORI A BRA L4 >99.99% ) , il
VY oy ATl o o 22 A el AR A Rl
BHEA RS R 4L, 28 R vh B 25 7 2R S A 5
EX R E A BHE Y 2 4 Ophiopogon japonicus 1) B
Mo ZAZH T 2014 44 ~5 F A DY) 48 45 B T =
G U 3L 28 ), 4 AR b R 2 R AR R
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Table 1 Processing methods of Ophiopogonis Radix samples
s Jin o7k %5 Jn o7 = ETRE g5 = PS5 Jn o7
ST-1 B JHET (LR ) HY-3 B KT XD-5 B KT M W KT
ST-2 e LT HY-4 i+ LM-1 B2 g T oc 25 BT
ST-3 119 -+ XD-1 BT TR LM-2 g -+ LY g
ST4 AT XD-2 B ST Dz R T 78 i F
ST-5 AT XD-3 B KT LC-1 i -+ YM-2 B KT
HY-1 B KT XD-4 B TR LC-2 BT DD B ST MR
HY-2 I ST 77-1 HEAR HE T LX KR T 77-2 IR T
2 AEEER BB R 22 S AR, B O LML B RO ST-2, 7%

2.1 R[E=H A0 T 3% SO, 5k B R %
R [ 25 #) 2015 45 i 55 DU 38 0] 2331 — 45 Ak it
B% B 0 S B — YR TN YA N 2 AR b AR AR
BB AT RGN, 45 R UL 2. % b AR R
I T 7 RIEAT S5, 28 1 B i o 8 i kR A B
B 15 ik 42.86% , & NI 22 4 = fin TR H T 12 19
I Ty 3 O I, e 17, 86% 5 R IR T4
B IS AR AR A T 2 Ak e B B
28 HLA A FE L R AT 10 HILEE AL SO, 3R B (b
[ 24 1) 2015 4F Y BR AR #E 150 mg-kg ™' #BAR R
ik 35.71% , BBARAE a4 R TR B¢ JOHE T 0 0 T
HAINT I M N 22 4 25 4 SO, 5% B3 i 34 Rl s .
FE 12 318 e K BE I B S P AT 10 5y SO, 5% B A
HbR A 83.3% , HA 2 3 FF 5h ik 5™ 5 # br K
Vo Hoh B AN B ST-1 A S SO, 58 8 i i
o TEAZEGLAN B 11 4y B R ML FE d v, S0,

KOBERE I 22 4 SO, BR B hE Y 22 S ORI I A AT BE Dy
e v B T B 22 S DR B A TR R 10 L R I TR] A
%5

Fx2 JIZ%Z#RT SO, ZBENNE

Table 2 Residue of sulfur dioxide in Ophiopogonis Radix samples

mg-kg ™!

55 AR s A A - AR - =
W= R & B B =

ST-1 777.62% ||[HY-3 336.79"||XD-5 164.21"||YM 274. 19"
ST-2  97.10 ||HY4  6.39 ||LM-1 403.30%(QC 4.25
ST-3  5.97 ||XD-1 24.52 |[LM=2  3.84 ||LY 5.33
ST4  5.31 |[XD-2 331.89"| Dz 6.39 |78 13.82
ST5  6.40 ||[XD-3 165.36"|/LC-1 12.34 [[YM-2 204.97"
HY-1 227.26"||XD4  6.37 ||[LC-2  4.27 ||DD 5.97
HY-2 324.33V|/ZZ-1 3.20 ||LX 4.27 ||zz2 138.36

BV R R AR (> 150 mg-kgT') P FKoR ™ E AR (> 400
mg-kg ™) (F3~51[),
<13 -
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2.2 BERMLEEWEE XS 2545 SO, FRE AR M=
13 HL A6 Bt 7 22 A B B, W Uk T, BT R HTK
I3 J5 R R JCHET,0 h JF f BURE , B TR] % 2 h 1
BT, EMEA ko B LR 12 07, %5 GO ~
GI1, % SO, FR B, WL 3. &4 58 A B Rl AL )5
] B 4E K, 27 4 25 bF SO, Bk B s RE s LT,
8 h If B 2l Ak B PR A oA, 10 h 5 5% B R A, 3
14 h I} SO, 5% B & O 291k B 5k B /Y 80% . 7k SO,
FRE RS LI AR R BN R AE 0 ~8 h
R, 12 h JF o 28 R 45 SR B B A 0 R
BT R B TR p SO, 5k B & s R &2
TR

F3 BRABEZZR SO, REEMRREE

Table 3 Residue and accumulation rate of sulfur dioxide in
Ophiopogonis Radix by coal fire baking

SO, & SO, PR H R SO, B SO, Bl R
FE B il

/mg+kg™' /mg-kg '-h7! /mg-kg™'  /mg-kg '+h”!
GO 6.41 - G6 201. 79" 14.42
Gl 38. 44 16.02 G7 224,217 11.21
G2 76. 87 19.22 G8 246. 63" 11.21
G3  108.90 16.02 G9 262. 65" 8.01
G4 147.34 19.22 G10  275.46" 6.41
G5 172.96" 12.81 G1l  281.86" 3.21

2.3 HEZEMFEXF SO, sk B B =G 88
L™ A A i B T U T, B SR TR 20 s R A
FI ) AR , H G R T 2, T ZE O h IR AR IR 4
IR 1 h HORE 1o, JEHORE A 13 403, % 5 SO ~ S12,
M7E SO, sk &, Wk 4, HREGFLEF SO, 5K

RS BHASEEWNELZP SO, REEHFM

B 5 1 B 2 A () 5 T M OG , Bt % SRR IS ) 389, SO,
FREA AR T A 2% 1 h 5 SO, kR
w1k 1017 mg-kg ™', M BREARAER 6.78 1%, HEH
B[] 1 SO, W MG R A S HE R, 7E 0 ~ 1 h B[] Bt
SO, W Wi =R Fre B, il 25 S B s T £ 38 01, SO, 1 i
R AR BN, B2 9 b SO, Bk R SRR
R R o

R4 EmMENELZT SO, REEHNFM

Table 4 Effect of smouldering sulphur time on sulfur dioxide

residue in Ophiopogonis Radix

g S0, sk A& SO, R R e SO, kA& SO, R %K
/mg-kg™' /mg-kg '-h! /mg-kg™' /mg-kg '-h!

S0 5.33 - S7  2251.57% 149. 11

SI 1017.69% 1012.36 S8 2424.09% 172.52

S2 1 444,287 426.59 S9 2 484.38% 60. 29

S3 1 813.44% 369. 16 S10 2 495.22% 10. 84

S4 1 976.09% 162. 65 SI1 2 512.30% 17.08

S5 2005.27% 29.18 S12 2 576.91% 64. 61

S6 2 102.46% 97.19

2.4 R EKEX SO, FRE M K IE TR TG

4 11 2 2 B SRR Bt T 3R T K 3, 72 60 C 454 R T
M T8 O b TR HORE , 45 [AIRS 3 h JBUkE 1 0k, JEHL
FEdh O A 5 BT BURE il £ F A SR G AE 2% 2 b, G
7 HSO ~ HS8 il 5E SO, S B ILL S, 4R B2
FEK 53 & 5 5 A2 A 25 44 SO, W I 3 5 TE AH G, 2
FEoK oy i M, 2544 SO, B I icH R R, SO,
TR R B B AL

Table 5 Effects of moisture content of medicinal material on sulfur dioxide residue in Ophiopogonis Radix

S0, %k & SO, R H R S0, 3k & SO, AR H R
Ff i K53/ % FE il K5/ %
/mg-kg ™! /mg-kg ' -h~! /mg-kg ! /mg-kg ' +h!
HSO 63. 83 1 444, 28% - HS5 19.76 179. 38" 25.54
HS1 48.37 1 075.39% 122.96 HS6 16. 45 108. 98 23.47
HS2 35.16 645.32% 143.36 HS7 13. 45 70.17 12.94
HS3 28.55 332,37V 104.32 HS8 10. 86 38.35 10.61
HS4 23.32 255.99" 25.46
3 itig BEAE R R R AN T S A g B AR 15 A kA

TR IR 2R I T R e R )Y, R

W 25 b4 R A — AN IR e AR G TR

L T 22 vh 2 B R T I e 0 R AR A 5 X, I

2 Ffofin 07 00 T 2B T R AR A A 4R A o
.14 .

K Z T, M JOBE s K i il 2K 2 R T 2R R 5
T LA R I R R kY L I AEOR SO, B
51 1 245 4 22 4 1) T W W AT T TR, P 25 B
Tew T4 0 T AW
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