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Objectives To investigate and validate potential standard compounds for stand-
ardization of Sinbaro3 pharmacopuncture prepared at OO Hospital of Korean Medicine,
Methods Sinbaro3 pharmacopuncture was prepared by extraction, purification and hy-
drolysis of Harpagophytum procurmbens, and various potential standard compounds were
quantified through HPLC-UV and HPLC-MS analysis. Validation was examined by assess-
ing specificity, linearity, precision, and accuracy.

Results The retention time of harpagide and cinnamic acid were 15,2 min and 28.2 min,
respectively, and both showed good linearity in analysis by concentration at 0,.9999 and
0.9998, respectively. Intra-day variation of precision was 0,0015~0,0045% and 0.,0058~
0.1629%, while inter-day variation of precision was 0.0011~0.0243% and 0.0098~0,1629%,
and that of accuracy was 99 53~99 89% and 99.50~99 .91%, respectively.

Conclusions Harpagide and cinnamic acid, which are hydrolyzates of harpagoside with-
in Sinbaro3 pharmacopuncture, were both validated using HPLC-MS and HPLC-UV analy-
sis, and Sinbaro3 pharmacopuncture contained 78 41 ug/ml harpagide, and 2,05 ug/ml
cinnamic acid, (J Korean Med Rehab 2015;25(2):65-72)

Key words Shinbaro3, Harnpagophytum procumbens, Standardization, Pharmacopunc-
ture, HPLC-MS, Harpagide
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ol Sl= A (Harpagophytum procumbens)
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A2l Harpagide, 19640l #2]¥ AHA vid=]l Pro-
cumbide7} It} o] 2lolw Stachyose, Raffinose, Mono-
saccharides 59 B3l=, Kaempferol, Luteolin 52
Z2}R=o|=, Caffeic acid, Chlorogenic acid 52| Aromatic
acid, B-Sitosterol, Stigmasterol 5] Phytosterols, Ursolic
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59| 2-Phenyl-ethyl derivatives & Harpagoquinone 5
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Fig. 1. Molecular Structure of Harpagoside (A), Harpagide (B),
Cinnamic acid (C). (A) Molecular Structure of Harpagoside, (B)
Molecular Structure of Harpagide. (C) Molecular Structure of
Cinnamic acid,
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Table I, HPLC Condition of Harpagide and Cinnamic Acid

Analytes Condition
LC pump Binary pump
Column ODS C18 (15 cmX4.6 1.D., 5 um)

Injection volume (ul) 5

Flow rate (ml/min) 0.4

3% B (0.01 min) - 10% B (0.01~10
min) - 33% B (10~20 min) - 80% B
(20~25 min)

UV wavelength (nm) 280

Gradient mode

Cf) UV Wavelength is only Cinnamic acid.
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Table II. Mass Detector Condition of Harpagide

Analytes Condition
Interface ESI
Nebulizer gas flow 1.5
DL temp (°C) 250
Heat block temp (°C) 200
Dry gas flow (L/min) 15
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AEEES S7FA FEH(1000, 500, 250, 125, 62.5
ug/m)E ZABEL HPLC-MS B8 2Aaledtt. =
9t VI ()R EFTAE eI
0.99990]th(Fig. 3).

24 ()=

3 FEE

AWAL == AEEH2] 5714 FE=H(1000, 500, 250,

MS Chromatogram
(x1.000.000)

125, 62,5 ug/ml) EFNE 53] Ao} WS Alaket
ek AR =S 0.0015~0.0045%= vi-¢- AEskoict
(Table ). s WA=l S48 5

o] FENE 1 18] 3zE HhESte] Sl 1
%ko 0.0011~0,0243%= F53FItHTable 1V).

FA]

o

4 H

JlOI'

1000, 230, 62.5 ug/mle] F& FFZS Zt7 334
S8k Fig. 39 tidste] W] w2 kT

70000000 -

60000000 -

v=62183x-219967
Ri=0.9999

30000000 -

40000000 -

area

30000000 -

20000000 -

10000000

0 T T T T T |
a 200 400 600 800 1000 1200
concentration{ug/ml}

Fig. 3. Calibration Curve of Harpagide.
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Table III, Peak Area of Harpagide Analyzed in 5 Different Concentrations for Intra-day Precision
Concentration (ug/ml)
Measurement
1000 500 250 125 62.5
1 62121451 30521124 15318873 7613961 3802957
2 62120547 30522032 15318541 7613854 3802853
3 62119357 30521539 15317769 7613805 3802809
4 62122879 30522348 15318062 7613899 3802647
5 62125764 30521745 15318645 7613856 3802524
Average 62122000 30521758 15318378 7613848 3802758
S.D 2466.70 467.24 451.00 58.48 171,98
Intra-day precision (%) 0.0040 0.0015 0.0029 0.0042 0.0045
Table IV, Peak Area of Harpagide Aanalyzed in 5 Different Concentrations for Inter-day Precision
Concentration (ug/ml)
Measurement
1000 500 250 125 62.5
1"day 62121451 30521124 15318873 7613961 3802957
2Mday 62111453 30515424 15311459 7613554 3802254
3"day 62124582 30519563 15314567 7613284 3802649
Average 62119162 30518704 15314966 7613600 3802620
S.D 6857.28 2945.56 3723.10 340.80 352.40
Inter-day precision (%) 0.0011 0.0097 0.0243 0.0045 0.0093

olwf AxkE kel He Z4ZF 99.89, 99.87, 99.53%=.

%] 3k /\.] o Oo}: 3:2‘3]— ﬁD]—(Table V) .
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‘Table V, Peak Area of Harpagide Analyzed in 5 Different Con-
centrations for Inter-day Precision

Concentration (ug/ml)

Measurement

1

2

3

Average
Accuracy (%)

1000

999.58
997.96
999.17
998.90

99.89

250

24951
250.02
249.47
249.67

99.87

62.5

61.98
62.24
02.39
62.20
99.53

250, 125 ug/ml) EF9l
ot AL EE 0.0058~0.1629%2 ¢ AL
(Table VI), AU EE <
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Fig. 5. Calibration curve of Cinnamic acid.
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Table VI, Peak Area of Cinnamic Acid Analyzed in

5 Different Concentrations for Intra-day Precision

Concentration (ug/ml)

Measurement
2000
22110251
22108524
22109563
22109957
22112054
Average 22110070
S.D 1287.34
Intra-day precision (%) 0.0058

N N =

1000

11002315
11023567
11013369
11015478
11009533
11012852
7810.55
0.0709

500 250 125
5326481 2852421 1321447
5317694 2851147 1324547
5334126 2851654 1326577
5321845 2851445 1326475
5326478 2853154 1323457
5325325 2851964 1324501
6133.23 815.15 2157.86

0.1152 0.0286 0.1629

Table VII, Peak Area of Cinnamic Acid Analyzed in 5 Different Concentrations for Inter-day Precision

Concentration (ug/ml)

Measurement
2000
1" day 22110251
2"day 22114579
3"day 22112345
Average 22112392
S.D 2164.38
Inter-day precision (%) 0.0098

1000

11002315
110134065
11014786
11010189
0850.71
0.0622

500 250 125
5326481 2852421 1321447
5326457 2846582 1328745
5325469 2850123 1325483
5326136 2849709 1325225

577.48 2941.49 3655.83
0.0108 0.1032 0.2759

Table VIII, Peak Area of Cinnamic Acid Analyzed in 5 Differ-

ent Concentrations for Inter-day Precision

Concentration (ug/ml)

Measurement

2000 500 125
1 1998.65 499.61 124.18
2 1999.54 499.51 123,94
3 1999.14 499.50 125,02
Average 1999.11 499 .54 124.38
Accuracy (%) 99.96 99.91 99.50
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