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1) A%t R 77

ABZEY ZFEFE F puerarind 3328}
AT FRAAATHANAN 22, FA L £4
of ARSI Ch glycyrrhlzmﬂr schizandrin&
WACO (Japan) Al&-& AH-813ith &3 HPLC
Ao 0] &3 methanol, acetonitrile, water:
Fisher ChemAlert® (HPLC grade), acetic
acidi= Samchun chemicals (special grade) &
AHE-sHAT

HPLCE=

(injector)

Agilent GI1313A, DE43628250
GI312A  BinPump,
DE43613932 (pump), Agilent G1315B DAD,
DE43623506 (detector), column< C-18,
Phenomenex (5.0 un, 250 x 4.6 mm) & A3}
Atk 5% 71E Buchi Rotavapor R-114,

Agilent

HPLCE o] &3t

SHNF A2, 22, QA AR R GHE FARY
water bathi Buchi water bath B-480& AM&-
sk S F2& 918t sonicators
Branson Ultrasonic corporation 8510R-DTH,
}FAA = Glas-ColAte] Multi-Heating mantle
RT-types AH-3}31Th. Filter papert Advantec
toyo (185 mm), syringe filter® Watman
PVDF syringe filter (13 mm, 10 mL), #3}7]
¥ Hanil food mixerg AH&-33itt.

2) Mgz
SR FHAEA AL,

A% Qu|A}, 7z, 32 (boiling method°ﬂ“}
AL E TG (A, oA) ik

Z,:_}:l’ mE. U

¥FE4 (puerarin, glycyrrhizin, schizandrin)
£ P0s7F E0l3lE A AlCTH oA 24412F Fet
Az § ZFE49 FAE Ags] A5
HPLC £4¢ & &8s 2AsI

Puerarin, glycyrrhizin@ schizandring 7}
7} 100 ng/ peo] HEE ZAH] methanols: ©]&
3lo] wxtE o 34ste] 50 ng/ml, 25 ng/ul,
12.5 ng/ i, 6.25 ng/u, 3.125 ng/ ¢, 1.5625 ng/
1, 0.7813 ng/ 0.2 ZAE A kA9
ZFe Atk T8 puerarin, glycyrrhizin
schizandrin €% ZF8 100 ng/pls ZA5}
] methanol® ¢AH 02 3|43}e] 50 ng/ul, 25
ng/w, 125 ng/ul, 6.25 ng/ul, 3125 ng/ M,
15625 ng/ud, 0.7813 ng/ W O2 ZA 5] &3
A F9 2EEdY g st

Tog T
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Puerarin

Glycyrrhizin
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Schizandrin

Fig. 1. Structures of puerarin, glycyrrhizin and schizandrin in Oc Chun San.

4) HH9| =x|

(1) Aggetale] A 24
LAY $E8T BT, 2E, o0l AE

B
AR o1& FaA] Ast] 4749 dopAlE
FEsol AL 2AYVSREOH 1 pEe o
&3 2t

O 229 4 247

7H3 e e 22 2 gol methanol 100 mL<&
Agstal $FAAE o] &3] AT T BF
FZ35t}h °]Z 100 mL volumetric flaskd]
Y1 100 mLo] %% methanolZ %& 3
filter paperE AHg-ato] ofFsitt. gt 7
A F 10 mLE 3k} 045 un syringe filter®
o7¢t & methanol® 845}e] HPLC £4]4|
AHE-3kgi.

EZ 50% methanol
E ¥FE § filter paper® AHESH] ol 3tk
Qe HA 2= 10 mLS FH3F] 045 m

syringe filterZ ©1%3 3 50% methanolZ 3|
At} HPLC £4°l AHg-stgich

@ LmAe e x4

7FHEAE ) 2H|A} 2 g2 methanol 100 mL
A3t SFAAE o] gato] 3At F &
&35tk °lF 100 mL volumetric flask
Y1l 100 mLo] H%E methanol® %&F 3
filter paperE AH&ato]l o#aigint. o35t A
o 2 10 mL& 33k 045 mm syringe filter =
]33t B methanolZ 843Fe] HPLC #4]9
AHg-8kGI T

£ du o

Z], ultra-sonicatorg ©] &3] FE3it}y 2 o
ToME gA AFe
LA =28 &S &

¢

@ Reflux extraction method

LAY 749 A E A, E43H] round
flaskel ¥ %, methanol 100 mLS A 3}1
reflux FAE o]k 3A7HE¢ 7}, 2&3)
Atk o]F A A filter paper® o %3}
o, 2% w5t $58 AEE 100 mLY
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methanole] AE&&3k], 29 = 10 mLS 3
o 0.45 /m syringe filter2 ]33 $- methanol
2 34sto] HPLC £4 o A3t

@ Ultra-sonication extraction method

SR 74 A E AE e flaskel Y22
methanol 100 mL< AHZd] 147 59
sonicator® #&311, o] FAL 33 HHE3HY
FZ3}aL o|E filter paperg ©|&4319 e &
FEAL 5% AIEE 100mLe methanolE
A &85, £94 F 10 mLe A3 045 m
syringe filter® 73 ¥ methanol® 3|43}
o HPLC #4¢] ARg-3l5ich

5 AugE BT
(method validation)®7®
(1) Linearity
Puerarin, glycyrrhizin# schizandrin &%
EFEY 100 ng/ule ZAt  methanol
5 £ oR 34319 50 ng/wl, 25 ng/ul,
125 ng/ul, 625 ng/wl, 3125 ng/ud,
15625 ng/ul, 07813 ng/mOZ ZA|a}o]
HPLCZ #4 ¥, Fgs Fddgith

KU e

HPLCE o & 34 5 42, 242, enA AR L GAE T4

(2) LOD(Limits of detection)

SR 7 FFAE AE F EHd FA
g AFETEEY 74 F%A) 9 LODAET
b 3 A + EFELNE flaskel] ¥
100 mL¢ methanole A |3l%] sonicator
o] g3t 1A F¢ FE8A e o] HH&
33] HHE (3A[7}, methanol 300mL) 333tk

Jo

F23 AEE filter paperE o H3}t1 ZAtEH
2 methanoldl A £33 £ = 10 mLS

#3045 m syringe filterZ Y F
methanol® 3]43}6) HPLCEA o] AL8-33ith

(3) LOQ(Limits of quantification)
SR T FSAE AE L Ak FA
g AFT(EHEA 74 FAD 9 LOQ AT
(ZHA T4 B + ETENE flaske] ¥
100 mL% methanol$ *2|8}%] sonicator
o] 83t 1At &<t FZ3Uth o #He 3
3] HFE (3A|7F, methanol 300mL) <333t}
E¢ NEE filter paper® o #H3ty AUEFH
3 methanole] A £33t €9 F 10 mL&
#3045 i syringe filterZ A F
methanol 2 3]43l9] HPLCE-A ol AHE-3F1t).

<]

A

o <

Table 1. Add concentration of puerarin, glycyrrhizin and schizandrin for LOD and LOQ

Add concentration (ng/uf)

Marker Compound

LOD
Puerarin 2.0
Glycyrrhizin 20
Schizandrin 0.7

LOQ
5.0
3.0
6.0
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(4) HH=4 (Repeatability)

4 s8] EHEFEN (puerarin, glycyrrhizin,
schizandrin 12.5 ng/ ) & 63| o4, 39 <t
HPLC ¥43te] S43}3ich

(5) E+EAI™ (recovery test)

SAL 74 FAAE AE L B A
2 AET (S 74 kA ¢ sl g A 8T
AAE T SebA + EFEN S flaske] ¥
100 mL9 methanol® *2}3}4 sonicator
o]-&3te] 17k 52t 'ir%ﬁ}@”ﬂr o] A&
3 s FHEiY. $23 ASE filter paper
Z APy AYEE I, methanoloﬂ A 83
3t &9 F 10 mLE #3tY 045 im syringe
filter2 %333 3 methanol® 3]43}o] HPLC
Ao AFESglT. olu 358 AP FTE
LOD A& AR 3to] ARGtk o] ) A

FTET LOD % oY ¥k, A¥Es ¥

e ]\O
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(6) 24 (Robustness) & AlEE%U2|
QP4 (Stability)

AEEA] AAAE L ERFEH (puerarin,
glycyrrhizin, schizandrin) 100 ng/ % §3
b ZEA BT 258 20TEANAN 3L (724
h &g Xi%?‘i}o*ﬁ} A g ZFENH A
29 & WIE EAIAs] 1247 A0
2 AHee] 1 ‘?“;E}E HPLC® &<lshsict,

6) HPLC &4

Table 2. Add concentration of puerarin, glycyrrhizin and schizandrin for recovery test

Add concentration (ng/ i)

Marker Compound

Low High
Puerarin 10.0
Glycyrrhizin 9.0
Schizandrin 12.0
Table 3. HPLC condition for puerarin, glycyrrhizin and schizandrin
Instrument Condition
Marker Acetonitrile 2% Acetic acid Water Flow rate
Solvent compound % (mL/min)
condition Puerarin 10 90 - 15
Glycyrrhizin 35 65 - 1.5
Schizandrin 60 - 40 1.0
Injector Agilent G1313A, DE43628250
Pump Agilent G1312A BinPump, DE43613932
Column C-18, Phenomenex (5.0 pm, 250 x 4.6 mm)
Detector Agilent G1315B DAD, DE43623506, 254 nm
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(2) MM
A B4 22, 22, 204 A%e A HEeRe] 7148 puerarin(32), glycyrrhizn
FAR ae gtolsy] el then e 24 (#%), schizandrin(2W2h 9 @& 77
S % HPLCEAS T35tk 2.0%, 2.0% ol (QulAE ZAHA k) o]
Ao & AFo] ALgE kAl AXYE TF
< puerarin(Z+) 342% + 025, glycyrrhizin
3, 20 Y O (#z) 231% + 0.0924 A7l AT Aoz

Ritiazbesd
1) FHE ety

Table 4. HPLC condition for mixture standard solvent (puersrin, glycyrrhizin, schizandrin) in

Oc Chun San
Instrument Condition
Acetonitrile 2% Acetic acid Flow rate
Time (min) .
9% (mL/min)
18.5 10 20
Solvent 22.0 35 65
-, 25.0 35 65
condition
35.0 70 30 15
420 70 30
425 10 90
45.0 10 90
Injector Agilent G1313A, DE43628250
Pump Agilent G1312A BinPump, DE43613932
Column C-18, Phenomenex (5.0 um, 250 x 4.6 mm)
Detector Agilent G1315B DAD, DE43623506, 254 nm

Table 5. Content of the marker compounds in Puerariae Radix, Glycyrrhizae Radix and
Schizandrae Fructus

Sample Marker compound (meaf?‘f/lt]erlt SD)
Puerariae Radix Puerarin 342% + 025
Glycyrrhizae Radix Glycyrrhizin 2.31% + 0.09

I+

Schizandrae Fructus Schizandrin 0.99% =+ 0.03
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ultra-sonic extraction method& %§3}¢]
s el ol 83kt Fig, 3004 BalE
HPLC B2 93t gtepale) 2o we 7} 37.5% #8 peak AXAYEY YR +
AFAEY O|FEL puerarin 5225%~7519%, A= §I%t HPLC pumpd] o4 £vie
glycyrrhizin -~ 35.19%~58.86%, schizandrin gradient conditiong #&33& o LA =
2341%~3202%015ich. AFAES] H4¢ g5 peak®E AtndTh °f )

(e M rlo

extraction method % ultra-sonic extraction methanol®] &4 Aol EAH .
method®] | EA% o]84-2 puerarin (75.19% A7) ARAEE e

+ 67907 glycyrrhizin (5886% + 141),  °
schizandrin (32.02% + 1.13) &4 reflux extraction k)
method®l] B3t ZHAAL Blsld. 19 of et old&& AAtskiTh

og 349 HPLC BAIRAS g 2Zuhy AZAR) o|FE (%) 9 AT L ofefe} 2k

AZE ol B& (%) = (%) x100

Fig. 2. Calcation method for shift percentage of puerarin, glycyrrhizin and schizandrin.

Table 6. Content and shift percentage of puerarin, glycyrrhizin and schizandrin in Oc Chun San

Extraction Marker A B C
method compound mean (%) + S.D.

Puerarin 342 + 025 1.78 + 0.07 52.25 + 2.03
Reflux Glycyrrhizin 231 £ 0.09 0.81 + 0.02 3519 + 0.77
Schizandrin 0.99 + 0.03 023 + 0.02 2341 + 211
Puerarin 342 + 025 256 + 023 7519 + 6.79
Ultra-sonic Glycyrrhizin 231 + 0.09 1.35 = 0.03 58.86 + 1.41
Schizandrin 0.99 + 0.03 0.32 + 0.01 32.02 + 1.13

A Content of puerarin (in Puerariae Radix), glycyrrhizin (in Glycyrrhizae Radix) and schizandrin (in
Schizandrae Fructus)

B © Content of puerarin (in Puerariae Radix), glycyrrhizin (in Glycyrrhizae Radix) and schizandrin (in
Schizandrae Fructus) in Oc Chun San

C ' Shift percentage of Oc Chun San
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Fig. 3. HPLC chromatograms of puerarin, glycyrrhizin and schizandrin in mixture standard solution.
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Fig. 4. HPLC chromatograms of puerarin, glycyrrhizin and schizandrin in Oc Chun Sanby sonication
method.

mau

a0 : es"@@ ﬁ*‘*‘

& 16 5 20 28 30 3 = i

Fig. 5. HPLC chromatograms of puerarin, glycyrrhizin and schizandrin in Oc Chun Sanby reflux

method.

3) 2MUHo AT NEXY 239 A§ oldd] 7} BFF HPLC
(Method validation)®®"® o dat A BHzAL 9T F, & A7
gl A, Az, g AE 53510 2F
= a7 A&E A ABAE F5 ¢ Fo ARG 22, Zx, enjAd ARAE

HPLC #4%o] AFAQEe s+ 9 o3& o] YT £4Y= At
g oz FFIAE FAs}y| Aste “ICH A Adget S TF H7HE AT reflux
Harmonised Tripartite Guideline. Validation extraction method, ultra-sonic extraction

of Analytical Procedures : Methodology = method® 83 A3, puerarin glycyrrhizin,
Q2B(1996) & 7|07 3o FHALS o] &3 schizandrin® ultra-sonic extraction methodZ
49 A% (method validation) & 33}+%) o|gg FEWo] /M E&AYE UG
t}. puerarin, glycyrrhizin# schizandrin® &  E2& method validation®l -3}t
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(1) AXA (Linearity)?®7®

234 (Linearity) o] & A 8w o] 4499
Ae AE F RAGNEA(EFED Y F(E
© o) ol diste] AMA SRS dofd &
AT Y& Lo ojgf #AstuA} e BFE
B4 A%l g8 ¢ (correlation coefficient)
> 0.999¢]ofofgit},

Puerarin, glycyrrhizin®} schizandrin £%
EFEY 100 ng/us ZAS  methanol
2 AR A3t 50 ng/w, 25 ng/ i,
125 ng/m, 625 ng/u, 3125 ng/ul,
15625 ng/ul, 07813 ng/mo% ZA|5td
HPLCE QI3 A3, £FEFEAe Fid
7 BFEAS BT > 099EM 44
(linearity) & 2la}3it}

(2) LOD(Limits of detection)$}
LOQ(Limits of quantification) *%?%
LOD(Limits of detection), = A% 3tAl=

m[o d

NE Foll EAsks EANEEES 243 2%
& 7 ode JAY sE0P1EATE A #A
TE)E Ao gA A4drt. I8la LOQ
(Limits of quantification), 76]%} A= 2
2 YT 43S 7R AR eR 1Eg
T e AR F BEAUEEAY HArgAE
W g9 Aazoln?
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7 3to] £ZRFE N (puerarin, glycyrrhizin,
schizandrin) ©] HPLC®] 9j8to] 5= LOD
LOQ (Limits of
goskar.  EguEs
(puerarin, glycyrrhizin, schizandrin) ¢] LOD
#E 27k 2.00 ng/ ul, 2.00 ng/ L, 0.70 ng/ ul
olgler, LOQ #> 27 500 ng/ul, 3.00
ng/, 6.00 ng/ .

(Limits of detection),

quantification) &

(3) ¥HEA (Repeatability) ¥

HHEA] (Repeatability) & A4, AL &
A7) gt Aotk WHEA (repeatability) 0]
g 2os A YoM Eds A3} o
g g g 71, sYAC Ve FE 2 &4 £
shllil 443 AEERH de 559 AE
e AHAE e EA A st
F Aole) 23S Tt

Intra-day$} inter-day?] WolA 43Tt
intra-day ] WHEA] (repeatability) ]

AFFL TFENS HPLCE 63 F-45}0]
1 WoldE Ao inter-day®] HHEA
(repeatability) & intra-day®] #4= 39 &<

HHE3te] 1 WS FAssin

LAY NHE (repeatability) & 24479 X
F54 U8t intra-day$t inter-day E-F,
RSD =< 5%% HPLC £49 AdYE &3t
STk

Table 7. LOD, LOQ and Linear relation between peak area and concentration (n=7)

. Linear range LOD LOQ
Marker compound Regression equation
ng/
Puerarin y = 63323x + 42787 0.9998 0.7813 ~ 100.00 2.00 5.00
Glycyrrhizin y = 10043x + 626.4 0.9999 0.7813 ~ 100.00 2.00 3.00
Schizandran y = 25922x + 58415.0 0.9999 0.7813 ~ 100.00 0.70 6.00
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Table 8. Intra-day and inter-day repeatability for puerarin, glycyrrhizin, schizandrin inmixture

standard solution

Intra-day Inter-day
Marker Day 1 Day 2 Day 3 mean -
compound mean RSD mean mean (ng/u) + S
/) = S0 gy ROD gy RS WL
S.D. + S.D. + SD.
. 12.90 12.78 12.97 12.88
Puerarin + 027 2.07 + 022 1.71 + 027 2.07 + 010 0.74
. 12.66 12.67 12.72 12.68
Glycyrrhizin + 033 2.62 4 017 1.35 + 019 1.53 + 0.03 0.25
. . 1298 1242 12.63 12.67
Schizandrin + 029 2.20 + 016 1.30 L 022 1.73 + 028 224
38.54 37.87 3832 12.74
Total + 089 1.30 + 055 146 . 353 1.38 012 0.93

Table 9. Recoveries of puerarin, glycyrrhizin, schizandrin in Oc Chun San

Added Detected Recovery RS.D.
Marker compound
ng/ il %
. 5.00 5.10 101.99 225
Puerarin
10.00 10.49 104.86 2.09
. 3.00 3.34 111.44 1.50
Glycyrrizin
9.00 8.26 91.74 1.70
. 6.00 5.82 97.0 144
Schizandrin
12.00 12.19 101.57 1.99

(4) 3)38&(Recovery)?®7?®

obdel Aziet § ZAzte] A TE s

358 (Recovery) P> 474 §E9] BFE
ALOQ#E 7Hd R $EE A& NE(H
A AR dekA) o] ks, 1 BEEA
of #F2HYE T HFHE ARE A
Ak FAold, 35EL 100 + 10%, relative
standard deviation (RS.D.) € 5%°]oj¢} it}

A4 3484 A¥L puerarin 5 ng/ul,
10 ng/w, glycyrrhizin 3.0 ng/ i, 9.0ng/,
schizandrin 6.0 ng/, 12.00 ng/ o] H %

THETEANT A SHA APA wE

ANEsTE 39& (recovery)S 100 + 10 %,
RSD. < 5% o|Ugith

(5) X (Robustness) 5 Alg-&<le] A4
(stability)?®"®

4% 9714 (Robustness) o] & A1 8WH

AR zdo] AEHE JEHORE WAHS

u Egke] FE&E A FeAdf Y He

Tt FAYo] B AHEEE 9 I 4

& duht AT F deA e gt A Fo|th

oE nft wo ofy
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AN A AEE g5y F49e 259E
W, WA I ekE 783 (HPLC) 9 o
EA WEAA, MNAAZEIYEY (GC)
o A AFAAT}L ek ofn], §HAte)
TA2D 398 Y8t FE3 method

validation % ZF

(HPLC) 9] A9l WAt (0] 549 pH, ©]

Y 24, column? WA, #4 5)E 1%

o) BN2AL deons B g

9] FAY e FEE

9] ?Hg49 (stability) ol
Al

WA A2} T I

o
- H
3t A
g9 AN E & izﬂ-ﬁ%%oﬂjq_ £.%]
EA 87 25T 20T
ﬂ%&vAvwnwL
W3

i

_~°¥ﬂ g
0,
S

I3
=4

}‘\l_

N

EEEI Am
Q37| Q8ke] 12417 7HA 07
AFske] 1 lﬂﬁ}%— gelalgity, £dEF 499

Concentration (ng/ul}
8
Concentration {ng/ul}

Kor

ean Journal of Oriental Medicine Vol. 11 No. 2 2005 / 177

12/t &8 A AR Fage 25T %
1M 9952 ug/w + 3.83 (RS.D. = 3.85), -
20T 704 9940 ug/uh + 291 (RSD. =
293) 090tk S 22 A EE HINTY
Z71SA Y sEHe] 113.36 ug/mR o 25T
2344 11942 ug/wl + 3.93 (RSD.
3.29), 20Cx2ANA 11971 ug/pw + 427
(RSD. = 356)°]%ltt. “ICH Harmonised
Tripartite Guideline. Validation of Analytical
Procedures : Methodology Q2B (1996) ol A184-
Al kA gk 7l 71 HAUA FA R
2 A F 9/ (repeatability) % 3|5 &
(recovery) Al@el &8 RSD. < 5%9 7|&
& Agse] £ o vlud TERSEAR SA

Ab FEEAE 25T 20T 2AA 3Y Fet
AT AEE FAT D AT

60 [»
T E e

Concentration (ng/ul)

o 12 24 3% 48 6 72
Time (hours)

Time (

o 12 24 36 48 60 72

hours) Time (hours)

Fig. 6. Stability test of puerarin, glycyrrhizin and schizandrin in mixture standard solution.

+ Fomtenpsctus
»- Peficrte

—_— —_— 1
SS—
160 L%” ‘ 160
140 140
& S ST - =
B E FE— 3
2w %‘00 Fr e
g 5
gw g®
o
©
» s
4
N ,

[ 12 A K3

Time (hours)

48 & 2

Tirre (hours)

Fig. 7. Stability test of puerarin, glycyrrhizin and schizandrin in Oc Chun San.
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QSR F AS, BE, 2R A4
puerarin, glycyrrhizin, schizandrin® &-&
F27 HPLCE °o]&¢ A¥st sA &4
B Ao},

Z47ke] A gAEo| M} AEHOR FEHE
S BAE] Y8t Sl FEUyoR
2ol reflux extraction method, ultra-sonic
extraction methodS o] &3} &34k 4%
AEQES F239Y. 1 A ultra-sonic
extraction method”} reflux extraction method
of vlste] AZAEE o go] 7} wotornz
SAA Zo] AFEFA 3% A, ultra- sonic
extraction method”} 7} 832 F&4H o]
g gaEd,

A Foll E5E ARE
st HPLCEY S Y3t &
$ 7% (method validation) &
£99 A4 (linearity) g r* ) 0.
A€ HPLC B4zA& &35t
T12) 3L ultra-sonic extraction methodZS ©)
LA} %9 puerarin, glycyrrhizin, schizandrin
& #2% v HPLCE ¥4 7Fsd HASE
LODS} LOQE #Rlstgler o] ghs 7|Eor
3o} 3 & (recovery) A @& 33 A3}, dut

oX,
oft

o
kel
r2 EN 2 o

)
we, Ao
o, o

(o)

2> o
ol
=2,

ol
2L

[e)

3
el 12
<o

ofo 1
rot

ZE

0%
El

HPLCE o438t SR 5 242, &, QuA AZA LY L SAEH

=

9 A44, ABRE AW AT iEA
(repeatability) A 3& +33 43, intra-day®]
RSD.E 262(1%2D, 171 2¥42b), 207342
o|5}¢loH, inter-day$] RS.D.&= 2.24 0|3}EA]
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