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Characteristic chromatograms and content determination of artificial

musk in Liushen series preparations based on gas chromatography
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Abstract : A scientific, unified, and reliable characteristic chromatograms and determine the content of artificial musk in
the Liushen series of preparations was established using gas chromatography (GC) to accurately reflect its quality,
providing an experimental basis for subsequent revisions of quality standards. The similarity of characteristic
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chromatograms from 39 batches of Liushen series preparations was analyzed using Traditional Chinese Medicine
Chromatographic Fingerprint Similarity Evaluation Software(2012 version) , with similarities all above 0.995. Liushen pills
exhibited 5 characteristic peaks, while Liushen capsules showed 4, one of which was identified as muscone. The content of
artificial musk in three types of preparations was determined, with muscone showing a good linear relationship within the
range of 0.006 4~0.638 8 mg/mL( R=0.999). The average recovery rates(relative standard deviation) for pills, capsules,
and gel agents were 102.3% (1.0%), 97.3% (1.5%), and 103.1% (1.6%) respectively. The established GC characteristic
chromatograms and content determination method can comprehensively reflect the quality of artificial musk in LiuShen
series preparations and can be used for quality control of artificial musk in these preparations.

Key words : Liushen series preparations; artificial musk; muscone; characteristic chromatograms; gas chromatography;
content determination
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Fig.1 Characteristic chromatographic peaks of Liushen series preparations
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Fig.2  Fitted reference characteristic chromatogram of Liushen pills
140
130
120
110
100
90 =t Ty s
> S — ' : p17
E 80 e v —. = = — b
gr 70 Y . s S ey = . s18
fiz i . e N 14
p L e 2, — B13
60 — L. — F R T S ot - B2
i e — e e d
S0f —t——f = . -
40 — * p= E— HL by
30 T it T e e \SE———
U — et -
10 e - b N = &
0 g — Y R
0123456 789101112131415 161718 1920 212223 24252627282930 313233 34353637 38394041 42
I f6)/min

.52~ S19 A 18 LR S MAUEEAL R A FREAE /1
B3 NHOLRT IR AR P 18 AR S G Bl 2 1

Fig.3 Peak absence in Liushen pills chromatogram vs. 18 samples
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Table 1 Similarity of Liushen pills and Liushen capsules

A LSWO1 0.999 A LSW10 1.000

xR A LSWO02 0.999 AL A LSW11 1.000
A LSW03 0.997 B LSW12 1.000




SRIBC, 25 TR GG B0 758 2R 51 1 70 o N T A B R A PR 3 R 5 B

#1(5)
plEit Al EREETRE AR plEil Azl ERLETRS FRRLE
A LSW04 0.999 B LSW13 1.000
A LSW05 0.999 B LSW14 1.000
‘ A LSW06 1.000 ‘ B LSW15 0.999
AR ANHIAL
A LSW07 0.998 B LSW16 1.000
A LSWO8 0.999 B LSW17 1.000
A LSW09 1.000 B LSW18 1.000
A LSINO1 0.999 A LSINO7 0.998
A LSINO2 0.999 A LSJNO8 0.999
o A LSJNO3 1.000 o A LSJN09 0.999
PN gl
A LSINO4 0.999 A LSIN10 1.000
A LSINOS 0.999 A LSIN11 0.999
A LSINOG 0.998 A LSINI12 1.000
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Fig.6  Specificity chromatogram of Liushen series preparations
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Table 2 Investigation of linear relationship
MR TR/ (mg - mL™") X IR R IRIE/ (mg - mL™') AR X 8 it U T AR KIERT f
0.073 0 0.638 8 35 760.1 387 609.9 10.839 2
0.073 0 0.319 4 33297.6 164 156.5 4.930 0
0.073 0 0.063 9 30 285.8 23349.9 0.771 0
0.073 0 0.025 6 31991.2 7 982.0 0.249 5
0.073 0 0.012 8 33 861.4 6 392.8 0.188 8
0.073 0 0.006 4 24 681.4 1149.3 0.046 6
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BOSHIL NI ZNMIBEIRE AL 45 6 1 HL AU E 7 i 52 |, 3155 5

R 6.418 4 mg/ g MIRTHRUENR 2547 0.8% , 7S A e 1) - 34) Jog i
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2.2.8 EDREXE
BREL 05 1 B 7S AL MRS N HERIEAS 6 17, AR N 8 J 7 TGS R YT, o o s A 4
PUE I I SRR, MR R4, W3R 3,
%3 MR
Table 3 Recovery test

0.250 0 1.604 6 1.725 9 3.370 7 102.33

0.253 1 1.624 5 1.725 9 3.403 6 103.08

0.250 9 1.610 4 1.7259 3.393 4 103.31
AL 102.3 1.0

0.251 4 1.613 6 1.725 9 3.394 9 103.21

0.2529 1.623 2 1.7259 3.365 6 100.96

0.251 6 1.614 9 1.725 9 3.361 3 101.19

2.006 6 0.488 9 0.517 8 0.992 9 97.33

2.010 6 0.489 9 0.517 8 0.984 5 95.53

o 2.035 4 0.496 0 0.517 8 1.008 6 99.02
FN 97.3 1.5

2.001 9 0.487 8 0.517 8 1.000 1 98.94

2.009 8 0.489 7 0.517 8 0.986 1 95.87

2.010 5 0.489 9 0.517 8 0.992 4 97.04

7.510 8 0.138 5 0.141 3 0.286 5 104.74

7.500 1 0.138 3 0.141 3 0.285 4 104.11

, 7.558 5 0.139 3 0.141 3 0.2825 101.30
VaYL i1 103.1 1.6

7.560 5 0.139 4 0.141 3 0.282 6 101.35

7.483 2 0.137 9 0.141 3 0.286 2 104.90

7.537 2 0.138 9 0.141 3 0.283 7 102.40

229 REHRXE
WOSHOIL S S BE S R, 4% BRI AR 0.3.6 12 (18 24 h 5 % 7 i ) i £
MR, A RS R S PR 24 b NARE M R, 7SI SR 2 7S 5 S ) RN A 1 i 22 23531
H1.6% .2.4% 2.4%
2.2.10 Hamml AR
39 LTS ZR B il 750 P B 7 [ A 3 KO S A R WL 4
F4 MR R R B 2

Table 4 Results of muscone mass fraction in Liushen series preparations

A LSWO1 5.9855 A LSW10 5.547 5

A LSWO02 5.857 6 . A LSW11 7.279 5
L Y

A LSWO03 6.046 9 B LSW12 5.905 3

A LSW04 6.277 4 B LSW13 6.869 6




RKaA(%k)

JEG 7 T I 43 JE A T I 3
A Al HERGS A Al HERS

(mg-g™) (mg-g")

A LSW05 5.778 4 B LSW14 6.497 4

A LSWO06 5.694 1 B LSW15 6.418 4

AL A LSW07 5.963 4 7S AL B LSW16 6.205 7
A LSWO08 6.702 1 B LSW17 6.318 2

A LSW09 6.557 2 B LSW18 6.509 3

A LSINO1 0.248 6 A LSINO7 0.166 2

A LSINO2 0.243 7 A LSJNOS 0.233 5

A LSJNO3 0.112 7 A LSIN09 0.106 3

AL iiE VAV

A LSJNO4 0.091 9 A LSIN10 0.110 2

A LSJNO5 0.099 7 A LSIN11 0.092 3

A LSINO6 0.161 7 A LSINI12 0.133 2

A LSNJO1 0.020 65 A LSNJO6 0.026 05

A L.SNJ02 0.023 03 A LSNJO7 0.023 83

aviiladi A L.SNJ03 0.021 07 ISR A L.SNJO8 0.018 29
A L.SNJO4 0.025 52 A LSNJ09 0.021 72

A L.SNJO5 0.018 43
3 itig
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