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Establishment and application of a rapid test Kit for determination of
sulfur dioxide residues in Chinese herbal medicines’
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Abstract Objective: To establish a semi—quantitative rapid test kit for determination of sulfur dioxide residues in
Chinese herbal medicine. Methods: The sensitivity and linear range were determined through tested the standard
product of sodium sulfite by gas method, and the test kit for sulfur dioxide residues was established. The sulfur
dioxide residues of 74 different batches of commercially available Chinese herbal medicines were measured and
compared by the kit and the third method (ion chromatography ) of the 2015 edition of Chinese Pharmacopoeia, and

the application effect of the kit was evaluated. Results: The sensitivity of sulfur dioxide residue rapid detection kit
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was 10 mg * kg ™', the detection range was 10-750 mg kg™, and the stability could reach at least 12 months. The

accuracy of the kit was verified using 74 different batches of commercially available Chinese herbal medicines, the

test results of the kit is consistent with those of the third method of the 2015 edition of the Chinese Pharmacopoeia.

Conclusion: The kit is accurate, stable and reliable, and easy to operate. It can be used for semi—quantitative

rapid detection of sulfur dioxide residues in Chinese herbal medicine.

Keywords: Chinese herbal medicine; sulfur dioxide ; gas method ; semi—quantitative ; rapid detection; residues; kit
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Fig. 1 Structure diagram of the lead acetate test strip
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Fig. 2 The speckle diagrams of SO, different concentration
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Fig. 3 Sulfur dioxide semi—quantitative standard color cards
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Fig. 4 Greyscale of sulphur dioxide and its storage time
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Tab.1 Comparison between the results of this kit and the third method of Chinese Pharmacopoeia 2015

T I e 2 2R 2015 2GS =L E 45
( kit determination results ) ( results of the third method in ChP 2015 )
FF5 SR
(No.) (name ) BE X BRI R T A s S0, it s
(‘the values of the spot compared with (content of SO, )/
B (result) o (result)
standard color cards )/ (mg * kg™ ) (mg-kg")
1 F71E (angelica dahurica ) 250~400 + 381 +
2 HE( angelica dahurica ) 250~400 + 258 +
3 HTE( angelica dahurica ) >750 + 754 +
4 H1E (angelica dahurica ) >750 + 782 +
5 F1E (angelica dahurica ) 400~750 + 664 +
6 41 (angelica ) >750 + 771 +
7 15 (angelica ) 50~150 - 78 -
8 2419 (angelica ) >750 + 842 +
9 M5 (angelica ) 150~250 + 217 +
10 K2 (poria cocos ) <50 - 32.8 -
11 1R% (poria cocos ) <50 - 15.5 -
12 1R% (poria cocos ) <50 - 28 -
13 1R% (poria cocos ) <50 - 46 -
14 1R% (poria cocos ) <50 - 37 -

{5 #b é‘ 'Jrﬁ'% ,\%: Chinese WWW. YWLZZ.
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F=1(%)
TR B e 2 2015 W2 s =k e 45
( kit determination results ) (results of the third method in ChP 2015 )

b S RETEES

(No.) ( name ) BERUM BB R FTHE s S0, ik s

(the values of the spot compared with ( content of SO, )/
standard color cards )/( mg - kg™ ) (Cresult) (mg-kg") (result)
15 B4 (uncaria ) <50 - 10.4 -
16 ¥t (uncaria ) <50 - 6.41 -
17 ¥t (uncaria ) <50 - 3.08 -
18 ¥1tE (uncaria ) <50 - 10.8 -
19 IR T (chinese wolfberry ) >750 + 3073 +
20 HIFSF ( chinese wolfberry ) 50~150 - 95.2 -
21 HIACTF ( chinese wolfberry ) <50 - 10.1 -
22 214E (safflower ) <50 - 11.6 -
23 214E (safflower ) <50 - 6.97 -
24 AT Cmilkvetch seed ) <50 - 6.38 -
25 AT Cmilkvetch seed ) <50 - 17 -
26 WL (milkvetch seed ) <50 - 7.32 -
27 36T (milkvetch seed ) <50 - 5.96 -
28 HH ( cortex phellodendri ) 50~150 - 98.1 -
29 HEH1 ( cortex phellodendri ) <50 - 8.22 -
30 FH ( cortex phellodendri ) 400~750 + 662 +
31 M ( cortex phellodendri ) <50 - 10.1 -
32 XS IMLRE ( caulis spatholobi ) <50 - 8.78 -
33 XS 1L (caulis spatholobi ) <50 - 8.42 -
34 X 1ML (caulis spatholobi ) <50 - 9.48 -
35 X IMUPE ( caulis spatholobi ) <50 - 8.41 -
36 X MUPE ( caulis spatholobi ) <50 - 15.2 -
37 R (ganoderma lucidum ) <50 - 9.19 -
38 RZ ( ganoderma lucidum ) <50 - 12.6 -
39 RZ (ganoderma lucidum ) <50 - 14.7 -
40 RZ ( ganoderma lucidum ) <50 - 8.00 -
41 FE0 (senna ) <50 - 8.76 -
42 FE0 (senna ) <50 - 5.63 -
43 FIEMH (senna ) <50 - 481 -
44 5 (senna ) <50 - 6.53 -
45 WHF (milkvetch seed ) <50 - 7.07 -
46 25 HE 5L Cherba leonuri ) <50 - 6.39 -
hwsHhi i
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F1(%)
TR A 2 2015 W24 A = E 25 L
( kit determination results ) (results of the third method in ChP 2015 )
s he A px
(No.) (name ) BE X AR R T AHE . SO, it s
(the values of the spot compared with (content of SO, )/
standard color cards )/ (mg - kg™ ) (result) (mg-ke") (result)
47 51 Cherba leonuri ) <50 - 9.81 -
48 w5 BEH (herba leonuri ) <50 - 16.2 -
49 25 BEEL Cherba leonuri) <50 - 10.7 -
50 25 BEH Cherba leonuri ) <50 - 8.61 -
51 5B Cherba leonuri ) <50 - 1.7 -
52 T4 (epimedium ) <50 - 8.51 -
53 T4 (epimedium ) <50 - 5.84 -
54 T4 (epimedium ) <50 - 8.17 -
55 TEEAE (epimedium ) <50 - 7.21 -
56 LI Cpurple perilla leaf ) <50 - 9.49 -
57 LI Cpurple perilla leaf) <50 - 5.55 -
58 IR Cpurple perilla leaf ) <50 - 4.67 -
59 LI (purple perilla leaf ) <50 - 7.61 -
60 W24 Cyam) 400~750 + 567.32 +
61 25 (yam ) 150~250 - 200.01 -
62 thZ5 (yam ) 150~250 - 239.02 -
63 h2 (yam) 250~400 - 333.34 -
64 T (gastrodia elata ) 400~750 + 667.32 +
65 T (gastrodia elata ) 400~750 + 670.39 +
66 KKk ( gastrodia elata ) 150~250 - 203.44 -
67 AR (large—headed 250~400 - 303.48 -
atractylodes )
68 P (large-headed 250~400 - 343.52 -
atractylodes )
69 32 (radix codonopsis ) >750 + 699.83 +
70 2% (radix codonopsis ) 400~750 + 567.93 +
71 32 (radix codonopsis ) >750 + 4231.11 +
72 4% (radix codonopsis ) 250~400 - 308.42 -
73 4% (radix codonopsis ) 250~400 - 376.12 -
74 3% (radix codonopsis ) 250~400 - 222.45 -
HE (note ) : “+7 “HALH & K T T EFEMERR # (sulfur dioxide content is greater than or equal to the national limit ) ;“~" LA & /N T H

FMRE PR3 (sulfur dioxide content is less than the national limit ) 5 FATE 24T PRZ D S5 E R 2R AN 150 mg - kg’l ( the national limits for
angelica dahurica, angelica, poria cocos, chinese wolfberry and others are no more than 150 mg * kg’] )5 U2 8 E R R REE E R BR R ER AT 400

mg * kg ( the national limit of Chinese yam, Radix codonopsis, Atractylodes atractylodes and Gastrodia elata should not exceed 400 mg * kg™ )
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YRI5 b AR 8 0 IR AR TR T e i b PR 2 2
b AR AR B R SO R PR R

S0,+2NaOH=Na,30,+H,0
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N 9E
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15 1R %, FH Bandscan 5.0 #4420 7 F, IR JEAH M 0,
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PL 5. SR &G e Y A 10~750 mg - kg™
THURE 10 mg - kg™, TRV EH £ (1 2 5 b o (6
(E4) 5B W AadE T 2015 4F /(P A R 3L F0 [
20 L) X 2 b A A R RR 1 Y 2 A A PR 150
mg - kg™ F1400 mg - kg™, 8 T 78 52 oL H HAG I 45
SR PR E

WA SRR 12 H 8 2 AR 1R, H
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e ARG 1 I A TR A 5 SR SRR AR (R
4)o BXSEF ARG TR B T LF R,
H AR R 5 T FH IR R S SR AL i (% 1]
SRR AE ) AR IR (25 PRSI ORAE ) FNEERL, L
T2 P R PREE AR 850 , AT RAIE TR 6 3%
ARG T AR (R R 1 o

AT RN B bR e AR, H AR AR S
AUR R TR R AR T AR T ASKR
oA AR T S RN R R 3T, T RE T
I 527 (4] 2 R 20 R TR RS , (ELE A SCRRA A5 DY
Y5 R A — P LA 2 i T A A, FE AR Rl 1k
KM ARSI, NAIR 74 FlOARRIFHER i
LR A R L S IR 25 ROk R AR TNy ik 1 24
RS S R AR I 2 R — B B TR . BT
DL A G R X AN I — SRR T i
K, FFF LAAZ ARG I 5 1 XoF — B AR B A 00 2 v A
S o
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