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[Abstract]

A Study on Standardization of Shinbaro Pharmacopuncture Using Herbal
Medicines Identification Test and HPLC—-DAD

Jin Ho Lee, Min Jeong Kim, Jae Woong Lee, Me Riong Kim, In Hee Lee and
Eun Jee Kim

Jaseng Spine and Joint Research Institute, Jaseng Medical Foundation

Objectives . The present study was an evaluation and standardization of herbal components in
order to establish the efficacy and safety of Shinbaro pharmacopuncture,

Methods : Among the raw materials of Shinbaro pharmacopuncture, the components Cibotii
Rhizoma, Eucommiae Cortex, and Ledebouriellae Radix were assessed through ingredient
verification experiments using thin—layer chromatography(TLC) and ultraviolet rays(UV) lamps,
In addition, we standardized Acanthopanacis Cortex and Achyranthis Radix through validation
using high performance liquid chromatograph—diode array detector(HPLC—DAD).

Results : As result appeared a blue—white fluorescence under ultraviolet rays; changed to dark
green after adding 1 % ferric chloride solution(due to Ciboti Rhizoma), and presented a
yellow—green fluorescence when mixed with an ethyl ether under UV lamps by way of the
ethyl ether layer, confirming Eucommiae Cortex. Ledebouriellae Radix was confirmed as dark
brown spots at R; values of 0,56 and 0.71 using TLC. Additionally, Acanthopanacis Cortex and
Achyranthis Radix HPLC test results showed that linearity was R220.99, and detection limit
and quantitation limit were 0.23 to 1.29 ug/mL, and 0.71 to 3.90 ug/mL, respectively. Further—
more, precision and accuracy were confirmed to have relative standard deviation(RSD) values
of 0.10 to 1.89 % and 96.19 to 103.72 %, respectively. Shinbaro pharmacopuncture did not

Key words : have any overlapping or interference from other peaks in detection under the above—
Shinbaro mentioned analysis conditions,

pharmacopuncture; Conclusions : In conclusion, we confirmed that maintenance of Shinbaro pharmacopuncture
Pharmacopuncture; validity was possible by means of quality control of Cibotii Rhizoma, Eucommiae Cortex, and
Standardization; Ledebouriellae  Radlix through ingredient identification and Acanthopanacis Cortex and
Detection test,; Achyranthis Radix through high performance liquid chromatograph(HPLC) analysis. Further, we
HPLC hope to contribute to the development strategy of herbal industry acupuncture,
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Fig. 1. Identification test of herbal medicine
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2. HPLC-DADSE E

b aig|o|o|M
(validation data) 24

21t

[

B Aol AN HPLC EAMHS 43 ooRy
(European Medicines Agency, EMA) guideline®] w2t 7
Ztetcy
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Z+ 2% 549 13 WH(y)d et A7 EF 5=,
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Table 1. The Linearity, Regression Equation,
Correlation Coefficient(R’), and LOD and
LOQ for Measurement of Standard Com-—
ponents by HPLC

Regression o, LOD LOQ

Components equation R(n=3) : ) (/)
. Y=111253x

Acanthoside D + 54117 0.9998 0.30 0.90
20—hydroxcy  Y=42691x

ecdysone - 6580 0.9994 023 0.7

Y: peak area, x : amount(ug/mL).

LOD : limit of detection, 3.3X(SD of the response/slope of
the calibration curve,

LOQ : limit of quantitation, 10X(SD of the response/slope of
the calibration curve,

2) ™UM(precision)

7 BZE9) 3(5, 10, 50 pg/mL)7HA] BEZ, within
run(inter—day)> 1% Fto] 43] WHE3jA] =8 5140
(n=4 ¥H2/1Y), Between—run(intra—day)- 190 43] vt
2 397K, 3, 7%) HHE 3eItin=3¢, 4 /19,
83l 1 A= relative standard deviation(RSD, %) 4t
= 5510 BrFslgitt. webA, AD2} 20E] within—run
Z¥Z- 0,90 ~ 1.32 %, 0.79 ~ 0.89 %R, between—
run 212} 0,10~0,46 %, 0,25~1,42 %H-2-2 F151c)
Within—run®} between—run®] RSD %7} 3% u]9te] AU
o= At B4 2UUS EIsIGITHTable 2),

3)
AYE k= ADS} 20E9 AFAlE F3) 3(5, 10,
50 pg/mL)7H] EEOA EE AES HEIAL e
(recovery) Bele #f3f 33 WHE3lith. ADY| Sjedd
97.90 ~ 103,72 %(RSD% : 0,50 ~ 1.86 %) %2, 20E9]

HEM(accuracy)
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u
Table 2. Within—run and between—run Variations of Standard Materials by HPLC—DAD
_ _ Within—run(n=4) Between—run(n=3)
Standard Retention Concentration v +5D N +5D
materials time(min) (ug/mL) ean= RSD(% eant RSD(%
(ug/mL) (%) (ug/mL) (%)
5 516 = 0.22 1.08 521 £ 0.02 0.10
Acanthoside D 108.62 10 9.82 + 0.52 1.32 977 £ 014 0.46
50 50,02 + 1.81 0.90 50.03 £ 0.52 0.35
5 5.20 £ 0,19 0.89 5.14 £ 0.2 1.42
20-hydroxeye ) g3 10 954 + 030 079 965 £ 008 026
cdysone
50 50.05 + 1.72 0.86 50.04 + 0.38 0.25
RSD(%)=(SD/mean)<100,
Table 3. Analytical Results of Accuracy 96,19 ~ 100,55 %(RSD% : 0,87 ~ 0,97 %) &

Test for Standard Materials by HPLC

[ BN

Spiked  Measured

2 Bk, S ABS 9 4R 2H2T0| 4
FA(accuracy)©] Y2 32l & 4= UK Table 3).

Components  amount amount F(?)) Recz;\;ery
(bg/mL) (ug/mL, n=4) 4) AlHp2ozl0| XM
5 5.19 1,02 10372
Acarthoside 0 9'79 1'86 - '90 Alelzekzlo] 29 S ABE = AD W 20EE A 2
D 5 o ok e A5t} AlakRoRoA ADS} 20EE THE W=19] o]
5 5 5 1 5 51
. ' : U 7Hd glo] AEES EIsHITHFig. 3c, d).
5 5.03 0.87 100,55
20—hydrox =, 962 097 9619
yecdysone
50 50.04 0.92 100,08

Recovery(%)={(amount found—original amount)/amount spiked] <100 %,
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Fig. 3. HPLC chromatogram by preparation method

a:

acanthoside D at standard(205 nm), b : 20—hydroxyecdysone at standard(246 nm),

¢ : acanthoside D at Shinbaro pharmacopuncture(205nm), d : 20—hydroxyecdysone at Shinbaro pharmacopuncture(246 nm),
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CoumarinAl= A, FE, FHlolgL, FAF 2
Ak At ohz), FulgE 9 3 oA Aol 9l
Y AMEEo|= coumarin®] peujaponiside(peuce—
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FEM O] gl Uehds FRIskr
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th Liu et a9 A7E Avrd 20| &3] Poly-
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2= 919t} ol Bu TLCYo] ERINF O ARES)
< o, st A& B2 F7Y FEES 9 4
(routine analysis)& 4= 98-S AARSHFD,

27109} $52& HPLCE oA 24 74E e}l
Shlck, ©7pul Ik 94, 993, Wepd AR 5
olg] oFElaso| glom AFAEL acanthoside D(AD)O]
t} odle)] LA E O 2 chiisanoside, pimaric acid,

stigmasterol, syringing, heparin, caffeic acid, &3

gonum bistorta®}il

liganan#|9] sesamin, helioxanthin, savinin, taiwanin
C, eleutheroside E 50] A9t X|FAEQ] acanthoside
D7} 7P =& BESHA aart okl HaiEe] §lof a&
Ho 2E3= AE o] HYrH? @7tujo] dit
AD9] Frefs AEt =RollA B4 2580 A A
AT AT B Aol ARSE R BlsieRA]o]
7] wZo] E21E ADY peak ¥7] flste] 1002TH
retention timeS A8l AEL AP}t &< A
FEZQ 20EE= ExLZRo| @, S-unsaturated ketone
group®] 9101 UV detectorol] #H&o| golaic}® =3,
HPLC-UVE ©|-83l0] &9 5918 20E9] s g}lst
E A7 APET Qo web 2 delie Az
oRof|A L&) NFEEZ 2089 FF HelsS A5t
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