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Objectives Eucommiae cortex is one of the frequently used herbs for musculoskeletal
disorders, with well-known anti-inflammatory effect. Meanwhile, powdered form of herbal
drugs is more advantageous than decoction form, in that storing and taking is more
convenient, Thus, the authors aimed to investigate whether the drying method affects the
index compound level and anti-inflammatory effect of eucommiae cortex water extract,
Methods Eucommiae cortexwas extracted in distilled water at 100°C for 3 hours, filtered,
and then evaporated under vacuum_ One half of the sample was freeze-dried at —80°C,
Another half of the sample was added with dextrin and then spray-dried at 180°C. To as-
sess the possible change in index compound content, pinoresinol diglucoside was selected
as the index marker, The content level of the index compound in various extract sample was
quantified through high performance liquid chromatography. In addition, iINOS assay in
LPS-induced RAW 2647 cells was adopted to determine the anti-inflammatory effect of
various extract samples. Furthermore, MTT assay was performed to confirm that the result
of INOS assay was not due to cytotoxicity,

Results There was no significance difference in index compound content between ex-
tract samples obtained through two different drying methods. Anti-inflammatory activity of
extract samples were similar at the matching concentration, regardless of the drying
methods, Extract samples did not show any significant cytotoxicity,

Conclusions Extract samples of eucommiae cortexwere obtained through freeze-drying
and spray-drying, Neither change in index compound content nor difference in anti-in-
flammatory activity was observed between drying methods, (J Korean Med Rehabil
2017;27(1):19-25)

Key words Eucommiae cortex, Pinoresinol diglucoside, Freeze-drying, Spray-drying,
Anti-inflammatory

/\-]i»»» 29 ok dl sk AE 283t slekx|gr) xR
T

Al AR H1ES 32.5%8 UER} $keko] shikx]E

goke BUAR AT F IR WS, oblel Ad, A AREEES ANST 98S ¢ 5 ., gt

AT 5o BAS B3 AEd. B ARl w Z BAY 73 Az mEst ¢ adsh) dEUE



1 =37 - olxls - 3kl - S - oA - ANA - LA -

A, '] AP drUt ofgle A, B 9 Ao
Ast 5o AA Asprt z2gE 7t ke A 59

olfrz EAF H1 b,

sheke] AP HEriee] WHY A A= AA
9 2 Alge] =9, F4 2 A U, 959
21w g Absle] Wslks B8l e ohdsh, a7k S
3}, 2] 589 AES Eole WEkeE yoptal
ey, mak shtelz el WYsh 3t 217HS i
o2 3 Aol gt ARz AR A 5
Bgo} Fv} Bl Aol Asw) 45, 1% Ve
U Bgo] Al stk AlFel ek s a7
e =

E-8oluf A7} 7HASE shAIE 1 A AA, 3
AA 528 | $3IA 712 Bk A1 Oﬂ w2} ulgd
gt e 71E ARG LS T
S FE3 5 ol ARAAA v
2 olgsit}, o] sekAlE FE3te] 71xste] K
+ YL 298 HAlEe At o ke ARk
HESFaA; & uf 221t

F=(Eucommiae

Cortex)>  AEERT T
(Eucommiaceae)®l| &= YuE
moides Olive®] F&E& HZAIX Zolt}, gheoldhs #
02 I FMy FREFSIL MEARKAAN RERE,
BamEe] B dukar Welal o AEHEH oM e
B ol 2H8ste] ES Sesta sl s s,
5 T2 AEstaL ERE BHAL fias EESH ot
I ZE gl 55 7PEA sk st WAIschaL
I =

HZolle= okt A8 B9 ool oA
eir = HeiA vt e st ATEE
AR, ey, S5 28 Wak ofyg} o), o AhE,
gd7det, vRsa 24, 2e Ay 2HE, vl g g
AAAL 31 2Rgo] QL FrtE = H A8E X8t
7h e Aoz vegta o] ade gl A
o=z dlA I

ol & ATeXeE oA el ABEHE T
sl T B FEE st dx2Hs gEletds
o], Asdwe] ®sht Al gelskar s A3t
EE= INOS assayE E3te] Az|dide] zxfolE njustaL
2} 35t

¢l Eucommia ul-

iu

2
rO
I
=2

20 J Korean Med Rehabil 2017;27(1):19-25

Nc}oﬂ/q /\]._g_a-]. Zo :Lﬂ %xﬂol:
)ZH]X#OE ragigsls 714 45E 2
A1gheich,

WP, @

A& Ao}

2. 7171 % Alek

Ao AREH AMgE HPLCE
Shimadzu Co, (Kyoto, Japan)e] LC-20AD, SIL-20AC,
CBM-20A, SPD-20A, CTO-20ACS ARg3}9lon, HPLC
gujjel  Acetonitrile (ACN)¥ SF4+ J.T.Baker Co,
(Phillipsburg, USA)2] A5 AM3FICE F52 A
Al Pinoresinol diglucoside®] &= 98.00%%3.2™
Sigma-Aldrich Co, (Saint Louis, USA)ol|4 Tdsle] ARg-
3t} iNOS assay
Tecan Co, (Chapel Hill, USA)2] Sunrise 2d-& A}8-3}
Qar, A|ExjFe] A%l DMEM, fetal bovine serum
(FBS), antibiotic-antimycotice Gibco Co. (Waltham,
UsA) o] A|E-S ARE3AT}. 3-(4,5-di-methylthiazol-2-yl)-
2,5-diphenyltetrazolium bromide (MTT) A|2F3} Lipo-

Aol
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polysaccharide (LPS)+ Sigma-Aldrich Co. (Saint Louis,
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F%9 AHEEZQ pinoresinol diglucoside= tjgkeF
Ao TR BA3Heh C18 (4.6x250 mm, 5
um, Agilen)Z 8-S ARE3IRIT, AHLE= 35°C, A&
7= UV 230 nm, °]54C 2+ 0.1% formic acid®] &
(A} acetonitrile(B)g AF&3}e] gradient profile2 %
5% BE AlZFsle] 8~15 minZFA] 20% B, 30~35 minZ7}
A 5% BE SFAl F52 1 ml/ming ARSI,
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QF ¥}, 1 pg/ml LPSE AFAIZ] § 242k 2z
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hydrochloride, ¥} 1% sulfanilamide in 5% phosphoric
acid) & &% #7138k & 540 nme] microplate reader®
A3kt NO,9| F&+= sodium nitrite®] 3%

=l thidske] Alrkskoitt.

Griess AT & ZF welloll MIT solution (final

WA A ASFAL dimethyl sulfoxide (DMSO)E #7}5}e]
A formazang E3|AIFTE 570 nmollM FFEE
243} control group (LPS+)3} H]ulshe] M| EAIES
0)& SIS
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(Fig. 1A, B). olule] 712712}t #Axfell whdst
A3}, pinoresinol diglucoside?] 3=k F24
gl 27.51 mg, V7% L 1 goll= 13.89 mge]

(Fig. 10).

s

$I8ked INOS assayE Fegstdct. EF-7132] 789 50%2]
dextring #7F5}7] wjEe] &4 vjwA] F e =uE
ARgsleITh BAZRE 400, 200, 100, 50 xg/mle] F&
2 Agsldon, BREAZE 800, 400, 200, 100 xg/ml
o] FEE Attt NaNOE o]gste] & A3e] 3+
& 2 A7 Rk 09992 a3k 2 FAs)
k. olufe] 71&7] 7 EFAAlel thdste] Alkket A
3}, FAH Aalaso] gHke blank® ARESF RAW 264.7
AT wjeFst 2 0,177£0.138 1m, THZTFOE blank
o] IPSE 1 pg/ml 223k & 38,104£0,918 pm, T
E32E EAAZ B2 400, 200, 100, 50 xg/ml #&]
g 2 ZHZF 15.155+0.473, 23.35620.200, 32.333%
0.936, 33.56411.531 pmo|om BAz Baks 800,
400, 200, 100, 50 rg/ml AFsF =& ZHz} 15,061+
0.200, 23.527+0.798, 32.826+0.988, 36,027+1.270 1m
o] 3k& F/3slAithFig. 24, B).
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Fig. 1. HPLC analysis of pinoresinol diglucoside amount in eu-
commiae cortex samples from different drying methods. (A)
Chromatogram of pinoresinol diglucoside standard at various con-
centrations (500, 100, 50, 10, 5,1 xg/ml). (B) Standard curve of
pinoresinol diglucoside, (C) Chromatogram of eucommiae cortex
samples from different drying methods; 10 11 of spray-dried sam-
ples and 5 ] of freeze-dried samples were injected to be
analyzed.
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Fig. 2. Quantification of anti-inflammatory effect of eucommiae
cortex samples from different drying methods. (A) Standard
curve of NaNO,. (B) iNOS assay of eucommaie cortex samples
from different drying methods; in order to compare the effect
of equivalent mass of eucommiae cortex, the concentration of
final sample was adjusted accordingly.

*p<0.001, 'p<0.05, Tp>0.05 (=insignificant).
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Fig. 3. Cytotoxicity assay of eucommiae cortex samples from
different drying methods. Cell viability >85% was regarded as
no significant cytotoxicity,
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