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A Study on Change of Marker Compounds and Biological Activity in
Chungsimyeonja—eum Decoction Depending on A Storage Temperature and Periods

Sae—Rom Yoo® , Hyekyung Ha, Nari Lee, Hyeun—Kyoo Shin, Chang—Seob Seo”

K—herb Research Center, Korea Institute of Oriental Medicine, Daejeon 34054, Republic of Korea

ABSTRACT

Objectives : Chungsimyeonja—eum (CSYJE; Qingxinlianzi—yin in Chinese; Seishinrenshi—in in Japanese), a traditional
herbal medicine, has been used for treating mouth dryness, hyperuresis, This study was designed to determine
preservation period of CSYJE, We investigated the stability and biological activity of CSYJE depending on the preservation
temperature and periods,

Methods : CSYJE decoction was preserved for 0—6 or 12 months at room temperature (RT, 23+ 1%C) or refrigeration
(4°C). To evaluate the stability of CSYJE decoction, pH and dissolved solids content were measured. High—performance
liquid chromatography (HPLC) analysis was performed to determine marker compounds—liquiritin apioside, liquiritin,
baicalin, wogonoside, and glycyrrhizin—in CSYJE, To determine anti—inflammatory effect of CSYJE, prostaglandin
Es (PGEs) was measured in LPS—stimulated RAW 264.7 macrophages.

Results : Both at RT and 4C, pH was decreased depending on the preservation periods, There was no changes in
dissolved solids content depending on the preservation temperature and periods. Both at RT and 4T, the contents of
liquiritin apioside and liquiritin were slightly increased at 1 month of storage. The level of baicalin was decreased
time—dependently and the disappearance rate at RT is larger than at 4C. CSYJE inhibited PGE2 production in LPS—
stimulated RAW 264.7 cells and maintained inhibitory effect by 12 months both at RT and 4TC.

Conclusions : Based on the disappearance rate of the baicalin in CSYJE, the preservation period is recommended
within 8 months for RT and 12 months for 4T,

Key words : Chungsimyeonja—eum, HPLC, anti—inflammation, storage, temperature

1.4 & o] 3uHH, THAZTH A= o|FH phthalate 95

G2 FUFIAL FFE2 HAEHA ot A ole £A7F

R AL Fjulth S FAIE Holm, e oFA v gL Aoz QC’JQ%{E}Z) B2 7| B A oA AzH g
% Sl RO A B ALAT w0 AR AN AN g oo ooy must w6 22T RS DY
7]';(] OI:ZHE E?:]-_H _/I'\~ k] 'Q_EHE %?l’ Eol—x'"7]' 7]';2)}_ %’0] —]_1 9&11];]' 1311/}‘ 7@:5:]_@_ _‘1 QEL" 7]7}_(}“ ]:H-G]_ 7]%%

AREET dREA O R BAl= 204 HEEE R0 23

*Corresponding author : Chang—Seob Seo, K—herb Research Center, Korea Institute of Oriental Medicine,
el | +82—-42—-868-9361 - Fax : +82—42—-864—2120 - E—mail : csse00914@kiom,re kr
#First author : Sae—Rom Yoo, K—herb Research Center, Korea Institute of Oriental Medicine,
- Tel : +82—42—-868-9632 - Fax . +82—42-864—2120 - E—mail : k2aori@kiom, re kr
- Received : 10 April 2017 - Revised : 16 May 2017 - Accepted : 15 July 2017



RE AHol1L, AP0l R IAFPES W= F¢, B
ol Az wet FavE WE 4= glo] Tof thE At
gdasit
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Qingxinlianzi—yin, Seishinrenshi—in)< 4t |33}
A= RPFERAEE A AL 71A0E AFe2 F 9%
FroF-Azt, A&y, 4t 27, g, AR, BEs, XS,
Hz-o2 A= ot o] A2 AL(Ril)=E A3l vhet
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1. AeF

Liquiritin, baicalin % glycyrrhizin Wako Pure
Chemical (Osaka, Japan)old FQ3tHom,
apioside®} wogonosidex= Shanghai
(Shanghai, China)®} Biopurify Phytochemicals (Chengdu,
China)ollAl =% 98,0% o9 #EEFS FYdto] AME-sHlTt
(Fig. 1. E2FL A& &3 9 HPLC £4& A%
distilled water, acetonitrile ¥ methanol2 HPLCELo 2
J.T. Baker (Phillipsburg, NJ, USA)ZFE st on,
formic acid= Merck KGaA (Darmastadt, Germany)oll Al
EFAYS U5t I AAE A"d F 8 HEY
FFEAS 3 AHSE AT A ZRutEIY
(high—performance liquid chromatography, HPLC)=
solvent delivery unit (LC—20AT), online degasser
(DGU-20A3), column oven (CTO-20A), auto sample
injector (SIL—20AC) ¥ photodiode array (PDA) detector
(SPD—M20A)2 FAl= Shimadzu Prominence LC—20A
AHESHEeH, S3E dHolEHe
LCSolution software (version 1,24, SP1)E ©]&3}o] &4
3ttt 7184 P E Q] FFL AtagoAtd] Pal-a X EE
A7 (Tokyo, Japan), pHE MetrohmAle] 692 pH/Ion
meter (Herisau, Switzerland), A% A 2= ZAA7|AA
Aol 214 AF AL = F£7|(Cosmos 660, Incheon,
Korea) ¥ ZAL 24 zd E £37] (MH 205 Tower,
Kyungseo machine, Korea)Z& AF&-5}9th AMREE FEZE
o2 9 2AA 952 ETodd, YWE2 E=z2FA A
22 o]F0]A It} Fetal bovine serum (FBS), Dulbecco's
modified Eagle's medium (DMEM), penicillin—streptomycin

liquiritin

Sunny Biotech

series (Kyoto, Japan)Z
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(P/S)& Gibco BRL (Carlsbad, CA, USA)oA £33t A2
Hjko] AHESIATE, M E4E 557 A8 AME- E cell
counting kit (CCK)—8& Dojindo (Kumamoto, Japan)oll Al
Tkt

Liquiritin apioside
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Figure 1. Chemical Structure of the Five Marker Compounds in
Chungsimyeonja—eum

(Ulsan, Korea)olAl #&2&&
HE (2012-KE43-1 ~ KE43-9)2 31=23819)3td 1Y K—herb
At Bttt 959 $HeFS Table 13 Zro] v (F

3000 g: 31.875 g x 94.1)5}o] oF 108]4:0] B2 Qo] =
14 AF AL 5 25718 ol gste] FEAATG. FEUAS

F3H (No. 270 53 um, Chung Gye Sang Gong Sa, Seoul,
Korea)& ©o|-&3to] ot & 235t $1¢F 22 UHe=
2AE 47 379 lot ¥ AFHES A2 (23+10)7 IF
(4C)ll Z+2 RSt A pH, 7HA T3 R 9 AEEA A
ol AHgSHTE, 385 S84 B7HE Aste 724 sid 713

AL 9 YA By 9e2E Este] 52 Ll
3tk o5 PBSo 100 mg/ml ] == &A1 )
syringe filter (ADVANTEC, Toyo Roshi Kaisha, Japan)&
olgstel ofx}t T Aol ALGIAT, HAAAE 55 Haro

FELL 19.4% Atk
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Table 1.Composition of Chungsimyeonja—eum

a4

a7 27

Latin name Scientific name Amount (g) Origin
Nelumbinis Semen Nelumbo nucifera Gaerhner 7.500 China
Poria Sclerotium Poria cocos Wolf 3.750 Pyeongchang, Korea
Ginseng Radix Panax ginseng C, A, Meyer 3.750 Yeongju, Korea
Astragali Radix Astragalus membranaceus Bunge 3.750 Jecheon, Korea
Scutellariae Radix Scutellaria baicalensis Georgi 2.625 Gurye, Korea
Plantaginis Semen Plantago asiatica L, 2.625 China
Liriope Tuber Liriope platyphylla Wang et Tang 2.625 Miryang, Korea
Lycii Radicis Cortex Lycium chinense Miller 2.625 China
Glycyrrhizae Radix et Rhizoma Glyecyrrhiza uralensis Fischer 2.625 China
Total 31.875

3. pH % 7144 9% 24
ZAE A QS AR HS 21 @Al BEstHA
717ko]l wel pH (accumet AB150, Fisher Scientific,
Pittsburgh, PA,USA)¢t 7184
PAL-a, ATAGO Co,. LTD, Japan)®] 32Fg =45ttt

1 B (Refractometer

4. HPLC ¥4

HPLC-PDAS AHgste] AYAAS 3 Fa 4R
liquiritin apioside, liquiritin, baicalin, wogonoside %
glycyrrhizin 5 5%l tiste] B3] 9 7| 7to] w2t &&F
A4S AAlsta Bttt 8 4E2 £2= Waters?
SunFire C18 Zr¥ (250 X 4.6 mm, 5 um, Milford, MA, USA)=
ol-gste EeEstgoen, Z¥L 40CE |ASA. ot
22 717§ 2= FHFUT: 10-60% B (0-301),
60—100% B (30—40%), 100% B (40—45%), 100—-10% B
(45-50%) ¥ 10% B (50-60%). 42 £9 1.0 m9] &
T2 e 9% 10 gt FFEAS A8 =
A" A 2.5 mE Fes] Fote] 25 o8t 10 m=
g & HPLC &% ol 0.2 um syringe filter (PALL Life
Sciences, Ann Arbor, MI, USA)Z o3} 3t & A5} t}

5. RAW 264.7 N3] A 2] PGE; £y|3F &3

1) MIZZ HHQE

kA f RAW264.7 AN|EZF= American Type
Culture Collection (Rockville, MD, USA)oj| A HoFdto} A}
&5ttt A= 5.5% FBS H 1% P/SE 713t DMEM Hj
A& AH&ste] 37T, 5% COp 2704 v g3t

2) M= =4 "ot

96 well plated]] 3x 10” cell/well® EZ3le] 18|17k <t
ket & FAARS FE2EL FEHE AYste] 2447
B¢ wiFEtaTh WF F CCK-8 §9q& A5k, 450 m

o| A &F=(microplate reader Benchmark Plus, Bio—Rad.
MN, USA)E &43I5ch AlZ Y22 ot 4ol o3) A
Ael 1 3 AFESteiT

AZ JEE %)
= (&A% RS BR) / (3% D22 B x 100

3) RAW 264.7 M=ol M2 PGE. 2HIZ &F

48 well plateo] 2.5x10° cell/well® BF8}o] 184]

QFujFet &, LPS (1 ug/n)E A E3t7] A FH AR
< SEEE AN A AT, vl 20417 &, A

He AT N Zo|A EH|H prostaglandin Es (PGEs) %
92 enzyme—linked immunosorbent assay (ELISA)
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6. 54 A9
= golH: FF+RZFoxE FASHYH SYSTAT
13.0 (Systat Software Inc, Chicago, USA) o]-&3lo] ¢
Qe BaRsoz 1§70 fode AAstgom, A
AA-L Bonferroni AAHE &85} P—value”} 0.05 1|9t
AL goJst Aoz wAsET}

d

e

m 2 I

=
2
AA AL &z pHE 55302 Yehgow, 2wy
4 7|17t wE pHE EA% A} AolAe= 5.53-5.09,
YA HE 560-5.312 BT 7)7to] dojALE pHE W
oA AL R Ugylth (Table 2). 7HA 1P e
|z 3.60 BEYAE SHEOoH, AL 9 WrloA Bt 7]
7bol| whel 3.0-3.3 BB AR H2 2AXY v|wdte A}
Fou BHE 2T mE ol fle ASER YEEG
(Table 2).
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Table 2. pH and Soluble Solid Content (° Bx) of Chungsimyeonja—eum by Storage Methods and Periods

Period (month)

Factor Storage method
0 1 2

3 4 5 6 12

Room temperature

5.63£0.003 5.45+0.001 5.48+0.003

5.33+£0.001 5,28+0.004 5.27+0.002 5.25%£0.004 5.09+0.003

pH
Refrigeration 5.63+£0.003 5.54%+0.001 5.59£0.003 5.48+0.001 5.43+0.002 5.43%+0.001 5.44+0.001 5.32+0.003
Room temperature 3.6+0.03 3.1+0.01 3.1+0.01 3.1+0.02 3.1+0.01 3.1+0.01 3.1+£0.03 3.3+0.04
Bx%
Refrigeration 3.6+0.03 3.2+0.01 3.2+0.02 3.0£0.02 3.1£0,02 3.1+£0.02 3.1+£0.02 3.3+0.02

All data were expressed as mean=®SEM, which measured in triplicate at least three independent experiments.

2, AL 5 F8 AR 24

HPLCE ©]&3lo] S EAHE o83t FAAA
% liquiritin apioside, liquiritin, baicalin, wogonoside &
glycyrrhizin 5 574 &8 A8 = EAsgTr 1
A3 550 AR Bels 1.46 oAoR 308 olule] %5
3 $el7} ool 7 on (Table 3), o5 4Eo] thet A
2 A3} AFAL7E 0,9998 o2 BB M-S et
Wt} (Table 4), E3T liquiritin apioside, liquiritin, baicalin,
wogonoside ¥ glycyrrhizin 5 57} 8 A& HEE
Al7F Z+ZF 13,86, 14.26, 20.00, 23.18 @ 28 518 A
2tz AE = A (Figure 2), A4 E E4%E o] &35to] F4

Table 3. System Suitability of the Five Marker Compounds

A2 AgMo A liquiritin apioside, liquiritin, baicalin,
wogonoside ¥ glycyrrhizin®] 2@ 7]|7to] oE2 $t=F 24
Azt A2oAds 0.22-0.29, 0.16-0.21, 1.10-2.90,
0.84—0.87 9 0.49-0.51 mg/g2 JElt o (Table 5),
Yo A= 0.22—-0.26, 0.16-0.21, 2.64—2.90, 0.85-0.87
9 0.48-0.50 mg/g2 2 YEFT} (Table 5). ©] £ liquiritin
apioside®} liquiritine A3} YA ZL:oax Hit 7|7to)
AoAsE o] S/ oY baicalin =21 Y 25
oAl Byt 7]7to] AojApE 3hFo] Hadte Ao R vehtt
Wogonoside?} glycyrrhizine R 2= 9 7|7t W& &
H37}F glolt,

Compound Capacity factor (k”)  Separation factor (z) = Number of theoretical plates (V) Resolution (&s) Tailing factor (7f)
Liquiritin apioside 3.95 1,04 47021 1.46 1.166
Liquiritin 4.09 1.04 39309 1.46 1.100
Baicalin 6.14 1.18 30445 7.65 1.079
Wogonoside 7.27 1.18 61920 7.65 1.066
Glycyrrhizin 9.32 1.27 62271 13.06 0.934

Table 4. Regression Equations, linearity, limit of detection (LOD)s and limit of quantification (LOQ)s of the Five Marker Compounds

Compound Linear range (mg/mf) Regression equationa Coefficient of determination LOD® (ug/me) LOQ° (ug/m)
Liquiritin apioside 1,56-100.00 ¥ =19490.85x + 2986.94 0.9998 0.08 0.24
Liquiritin 2.34-150,00 7 =22954,19x —5845.74 1.0000 0.07 0.20
Baicalin 4,69-300.00 ¥ =41227 04x + 5115.47 0.9999 0.04 0.11
Wogonoside 0.78-50.00 ¥ =49745.45x + 103.53 1.0000 0.03 0.09
Glycyrrhizin 3.13-200.00 ¥ =10044.79x+ 6336.43 1.0000 0.22 0.67

@y 1 peak area (MAU) of compounds; x : concentration (ug/md) of compounds.

®LOD =330 X S
°LOQ =106 X S,

o is the standard deviation of the blank response and Sis the slope of the calibration curve
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Table 5. Content of the Five Marker Compounds in Chungsimyeonja—eum by Storage Periods
if;’fﬁfﬁ Compound Month (ug/g)
0 1 2 3 4 5 6 12
Liquiritin apioside | 0.22#0.000 0.25+0.001 0.27+0.001 0.25+0.001 0.27+0.002 0.27+0.001 0.28+0.002 0.29+0.008
Liquiritin 0.16+0.000 0.20+£0.001 0.21+0.001 0.18+0.001 0.20+0.001 0.20+£0.002 0.19+0.001 0.20%0.007
temic:;zure Baicalin 2.90+£0.002 2.75+0.007 2.54+0.008 2.20+0.002 2.06+0.005 1.91+0.008 1.74+0.004 1.10+0.006
Wogonoside 0.86+0.001 0.87+0.001 0.87+£0.001 0.87+£0.001 0.87+0.002 0.86+0.002 0.87+0.003 0.84+0.001
Glycyrrhizin 0.49+0.000 0.49+0.001 0.50+0.001 0.51£0.001 0,50+0.001 0.50+0.001 0.50+0.001 0.51+0.001
Liquiritin apioside | 0.2240.000 0.24+0.001 0.25+0.001 0.24+0.001 0.24+0.001 0.25+0.001 0.26+0.001 0.26+0.002
Liquiritin 0.16+0.000 0.20#0.001 0.21+£0.001 0.20£0.001 0.20+0.001 0.21+0.001 0.20+0.001  0.21+0.002
Refrigeration Baicalin 2.90+£0.002 2.95+0.005 2.91+0.005 2.84+0.004 2.79+0.007 2.85+0.005 2.74+0.008 2.64+0.016
Wogonoside 0.86+0.001 0.87+0.001 0.86+0.001 0.87+0.000 0.85+0.002 0.87+0.001 0.87+0.002 0.86:+0.003
Glycyrrhizin 0.49+0.000 0.50£0.001 0.49+0.000 0.50£0.000 0.49+0.001 0.50+0.001 0.48+0.001 0.50+0.003

All data were expressed as mean+SEM, which measured in triplicate in at least three independent experiments.
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3. RAW 264.7 A|3E A 2] PGE; ¥v|ZF &3
B 7)17hE AL ddS 525 ¥

RAW264,7 A Zoj|A FHAAZY] A2 545 Selg 23,
250 ug/ml ©13te] oA ME EAJo] TEER] ook

(data not shown), ©]F A& EAo] Yett] ghe= 5= ¥
oo A AL Ayt RAW264.7 AZo LPS A &
PGE; EH|Fo] F92 o2 Zrtstg ot (P€0.001), F4d
2% indomethacing A +ik FHISS A
oA BuFFo] fojH oz st (P€0.001) (Figure 3).
olF AFHE A2 E= YHoA A2 1-6, 1274€ &<
BASH & FUS o E AYE AYsiga, F 24U 2R
1271 E7tA] A A= 28] PGE: £H]7F JAES &<l
stAth PGE; 24| Aol thgh 4 AxE AdH 9 ICsodk-2
07he Aol Al 8,42£1.74 ug/ml 2 AALElTt, o] % IC50%te
S Joyg FAAE EYS o, 127§LF [Csodt el

(A)
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2 %= ¢l A2Eo YA 1 ¥3st Zo] itk
(Figure 4).

. :
23+1°C
07 O 4
trendline 23+1°C
LT trendline 4°C

ICs0 (Hg/mL)

month
Figure 4. Changes of IC50 value for PGE2 inhibition according
to Preservation Temperature and Periods of CSYJE. Results are
presented as mean = SEM.
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Figure 3. Inhibitory Effect of CSYJE on PGE2 Production in LPS—stimulated RAW264.7Cells Depending on Preservation Temperature and
Periods. Results are presented as mean+SEM.***p {0.001 compared to the LPS treated cells. LPS; lipopolysaccharide
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. OIA™ gAY FRell ek A2
274 =49 Aol7t el % 718 ®3 o2 4= Qi oq)
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AT e 2AS AN, A4S AFBL
EE WalA 0-6 9 12719 BBE F 242 71708
geo] wstel oFe) A% WatE ZAshart,

AR Al pHE B3 7|7to] Aold4E pHE
Wobglon] Wnth o)A pH MekEol ek 7He4 1
RO FFS BT Pyl BE Holt UW, 04 At
Hliste] 0.1~0,59) Faol Aglovt 27571719 Hatest
+£0.2% 9& 7He) 2 AT gk oz perE
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Baicaling HAAAE 74 FAQ FF9 xgAEoR
Age Hold 78 ol AEE U Baicalin %2 23
7|70 dojdSE fgaglon, YARTET A2 R4
FaZo] ok, 1270 &9 baicalin FF2 071 AET}
YR B 9.29%, AA2oA 62,17%7F 242 ZH4aste] A
9] A2 BitoA baicalin®] = dFF diH] 1/2 502
4%t 717 (H7))E 8.28¥Y 2 vERYth Baicalin2
pH 4.28°4 <bgsta, AHdE7 (pH 2-4.5) ¥ A2
4C)oNA tAAol Eotm BuEgcH . Agele] pHE
YAET A2olA o FdaPoeu, I ol 2A gk, o
A pHETH 229 ‘3 FIFS Wop A2 A baicalin &
o] o At Aoz FHPHAG E thE JE2I liquritin
apioside?] 1271 € x]—_J ke 0/l R YAoA B
16.58%, “2ollA 32.44% 247+ F7tste] @7 Hyto] A2
BaEo o A AR A=, B Aol 9JstH,
24 4 liquritin® B3 7|7to] F71e5E 1 Bo] 7
SAUSY, el 2 Wsh dan . 3AAg
liquritin®] 3= 0719 2o} v)msle] 171Y 2o A&
B BaolA 242k 20.25% H 21.36% SR o o|F
2 3= fth

H%(inflammation)> WHo|U 259 oF 22 &
S B355l7) 93 AU WY 9o 2 prostaglandin (PQ),
cytokine, nitric oxide & T3t §F w7 E&o] % wt
5o Tt} PG F 7P & 47 PGE= T Al 2Ho|
3t Thl typeo] WY ¥hH&S A5t Th2—type HY
WSS et ERE E4SE diAAIEOA RH|E=
tumor necrosis factor—a (TNF—qa), IL—18 59 cytokine2]
Bul2 o8] ¥y wheg-g 2dets ¢ 2ad dxpo|gpt),
ol Aol w=w FHAAAZY AE AFESQ liquiritin
apioside, liquiritin, baicalin, wogonoside ¥ glycyrrhizin
BE Fd3 50| okm Bugnl ot o)e] B A

A= LPSE g2 S &3 RAW264.7 A|Zo|A A
AR FEES AT 5, 1270€71A B3 Al PGE: /8=
A4 E5S ARt B e ©E PGE: Aol gt
ICso%k= AFE%H A3t 070 A9} vlws ]'01 FHEO| AL Bt
oAM= —3.61 WA 3.73 ug/ml, ¥R T —3.39 HA
1.03 ug/mi 2 A2Ht} Yoo as E"iﬁ]'ﬂ Aot 12
NE7HA] PGE2 A4 A& &%l A= 3lo] F9H% 2
ol T

a
=
ol

v.2a &
B ATE Ae L PReld Rut 3UAAS 2GR
A I 9 oke) B4 WS Frstan FAAAS

5 B2 127171A A2 2 3 EaojlA
BE GAHY A | 4 wol AEE AE HES
baicalin®] SFEFe AR BT A] ¥izh7] 7} oF 84 Y= Lpelde)
AR 2AES 7|E0E T AR BT 7|12 A2l

a4

N 31
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