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Quality Changes in Eleutherococcus senticosus Cortex Processed by Different Pre-
treatment and Drying Method
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ABSTRACT : Eleuthero(Eleutherococcus senticosus Maxim.) cortex is well known as a herb medicine for tonic. This study
was performed to improve the quality of dried E. senticosus cortex. Investigation of quality factor and contents of efficient
compounds under different steaming times and drying methods were performed to determine the proper processing and
drying conditions of Eleuthero cortex harvested on March in annual stems. The proper steaming time for peeling bark to
make high quality Eleuthero cortex took less than 20 mins. Eleutheroside B and E contents among drying methods were sig-
nificantly different at 5% level DMRT. The 50 C heat drying was the most advisable condition for drying, when drying and
keeping contents of effective compounds.
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FUelME 29, T8, AR ARG S FHoE 7L
Zvlo] a7} o] FARI Yot (Park er al, 1995) A7}

7ML Z3] (Eleutherococcus senticosus Maxim)y= 54 A Ay Ate] golsh ANk QAMRE A Ey) & o]
T3 eS| Sk HPHESR M A, o]Fofx|A] gk} ofgzo] Utk thgeRd (A elM= =W
A7, AN, TF, 8%, 291, 223, oSSR ANMe ol7HA oA ES Fosle b erE
Soll FHEHA E8312 JeH (Yook et al, 1976; Yook, sl At o, Ha oA THS: skl Qo]
2000), 77| 2230l E2]3t eleutheroside ™ AEE°] 3 (Korea Food & Drug Administration, 2008) & 7+e] F2 =3}
2 Z& (Brekman, 1960y FAE# 2 28 (Ovodov ef al, |7} mj$- a1, o] 39, Auidr, 428 & o] 59 o7
1966) & 14 Al SFAZH] gk 7]so] ERlE o] 3 FEAE 8% 52 1 F glorns 4 ApHst ¢ &
S, s, WgFR, gufols, FUeA] T vl ot A R ofEgo] Utk 1ol Wl F=o] A gk

M o

Aggy 2 Fd Edo] BIEJQem (Shin and Lee,
2002), AAAIZ & He AFo] =] AlAEL Ut

o]= eleutheroside B, E 5°] |-¢- ¥Holt Ay ad=
YERH A, viRHA] AiEe] tiREs 2k Z1oR deiA A
o] (Ovodov et al., 1966; Ovodov et al., 1967, Brekhman
and Dardymov, 1969; Lapchik er al, 1969; Shin and Lee,
2002), 749 Ar gy SHAIES] FEdE ol AREE
2 ARES= o7t ¥l (Choi and Kim, 2002; Lee et al.,
2005; Jeong et al., 2008).

Q7oA ZhA e 4] E RElsle] 2kt W FE-S B
3laL lom, WHOS] k2439 A = Radix Eleutherococci
F5o st 7194 =S T AT 1508 Agofstar, A
=42 Eleutheroside B2} EE A|AIS v} At (WHO,
1999). A& 7 2245 ] 79 eleutheroside B} E© 3
g5 BA% A3k B A% 3.09~518 g/g, BE 14.68~82.73
1glg TEORE FrgAtol7) vl A ol 7|dAEold Aok
2R o] BEAOA 7RlEE BoeR FAS vb glon

(Choi and Kim, 2002) eleutheroside Be] 4% 1271 ©]F
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FERAT Addle 2
St} (Xu and Wang, 1984).

w9 ale] A% A
2ol thet Fadwt AEE HRkER]
Fed Aoz AR, olF AxwA
HE 54 2 AEe Adeke us
and Kang, 2008).

I ghgo] 50% ol #AisitlE ®Bavt

AzRele @Az, AR, iz, Aednx ¢
A% 59 WY (Kim et al, 2009)°] Yot A o
£ MR Axe dgdx 1; EAEE sh= Ao] F
H Axe® oy glon, Q7R ddd A
el i A= wiS- ulﬂlf& *‘Z*Olﬁ‘r

A 7oA e] ek & Aok AR F FEe

£ A28 T 5 JE ATPY D AZPES TS
SRR 14 W PR sk A% N1EAEE @
WA B A7 S,

g

= 18]
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& d3e] AAEE e :ﬁ"ﬁ?j*lﬁd z
A Al 7w 194 TS 397 Etste] AR
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AEZ 3le] A7F 100 o] AEE 3o Z wiXE F 5
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2. Ao S AUy
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% AZHEHO M2 JIA|edT| FEHS}

8/ % eleutheroside B, E&= Waters 510E pump (Waters,
USA), Waters 996 PDA (Waters, USA)7} “42+E Waters
HPLC alliance 2690 system®ll~] Empower2 softwareE ©]-&
stod A= 513

7t xR

Az A2 AEE B8] gL seEet v
3 T AR 28 AHF3l] vl l% & el ol 1
FAZ ADEA 2o} 105CoA 5A7F A8l tlAAolE
A7 Bete] 2 FAIE FLep l 251, tA] ol
S 105CoA Az3t N7 FAS A 0}71] o} &
o] HYL wjo] 7S AR (% 0}011;}.

U, )8 W ARg A sjialer
E]—u—?}%h‘: 3]3}2 (F62730, Barnstead Co., USA)S ©]&
500CollA 1A17F 71Est =ride] FAE AEsH =

5 BAE AA 3g8 =R Sl Wi oA 500TCA
4AZF st g@skeo] WA oS wi7kA] 33t £ gd
= S, Al =] el E wi7kA| 3
=7 FAIE €t &% (%) skt
ogA]. (5% /“7-) 25mE Wi 711%;_23}_/_\_30“
T E8ES BEE AFXE AA FHs
ZEES AR et A xS T I 9] T

o7 FAE vg] & =relA 3AZF A 7
sto] HAIAIOIE (silica gel)ellX st 2 FAIE dot
28 B (%)= ST

R
>z
_z

o =

Q710 ek Aok ebel Fd EESE ATHAA (Lee,
2001)°] 2AHE Hxste] 2498 AA oF 23 g3 AHst
Al Eob AAEEATC] WA SR T0miE Yol mujE &
Eo] 4o 5/% z‘%ﬂﬂ T ohA] 20417 A= R o

044*]735} =1 049'#01 100 me 744 &8

*i

] R ’|_.
Fool

‘|

N I

2 /A8 A= 27
P Aeke] JAH AEE REARE ol

W, ¥z

}J\——
W (L=97.82, a=-0.39, b=+2.06)>% HAE A
1A (CM-2600b Minolta Co., Osaka, Japan)S Al-8-3}o]

%= (lightness, L), Z4% (redness, a) %

z;((—)] O]'A}\qi

Hunter color®!
AT (yellowness b) @&
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v}, Diphenylpicrylhydrazyl (DPPH) free radical &~A€H3
AzabE A BUAIR 0.1 gl 80% WERE 20 lE 3

7¥ste] &3 $%7] (UC-20, Jeiotech Co. Ltd. Korea)dl
60CoNH 177F 2 % oJ=}x] (Whatman No. 2)°l 7+t

Sel] HF FEEL 250ml 2 FEEl] EOR ARE
Asle FHEAsEET st 249 HwAE AEE A

31} (Park et al., 1997). 7t A2|¥ FE9 1 HS F
sl 0.15mM DPPH HIEHE 89 4ml & 7t #LsHl
e F Ao 3027 BAEK 517 mellN FREE S
Aatpon, A7 2T FEE A WS (%)
Z ¥ABIIY (Braca et al., 2001).

v, & ZEs 89 € F PR eo|s g B4
Z ZY9s TS Folin-DanisHe 7|Eo=2 F&2PAS

f1ebge] o7 HIAA FASATH (Eom et al., 2007).
DPPH 2}t &AGA A v IAE F29 1S
F3led 10% Al (NOs); £ 0.1m 2} 1 M potassium acetate
gol 0.1ml & A7, 2R 43m S T Hrske] e
olA 4087 WESAIZl & 415mm oA B35S SAsIST
olm] EFH T querceting ©]-&-ste] A/JBIATE (Park
et al., 1997).

A}, Eleutheroside B, E 7 #H24

TR B 3 §5 AJokA] B4 gloglele] H)
IHAEE 5} -/]°%‘1’_}7<V4°E—?E-3’—*19] 7k A
A A AR o] BajubH 7;(:1'_ gl_oq NS st
(Lee et al., 2003). 7]'/\] FE 1005A0 F3A
25 1g& =335 A T 50% MeOH
(Merk Germany) 50 mé & 1:;1 A7F =9 3k

st F2AE A & A AS FHste] F4, ‘I]J)r

(membrane filter 0.45 pm)ste] EAAE 2 ARSI T

¥FEZ L ChromadexAlollA] F8ke] ARESIITE. eleu-
theroside B, E Zt7}9] ¥FE4 S & %E ZA|8F & Table
19] 2707 HPLCE ®Aalo] 72+ E-o] gt 3734
S F39 ). eleutheroside B, E J‘——i—i—%@ S ZHzF 0.125,
025, 0.5 ¥ 1.0mgml 2] F=2 ZA|3 & HPLCY| FY3}
of B3 Ay HEEAZE 777 (eleutheroside B), 14.7%
(eleutheroside E)ll UEPS peak areaS V&3t Ax}t 22} y=
15795x +30146(R?=0.99), y=34914x — 66143(R*>=0.99)2] 3]
AR S Fotd FFaiaich

mlo

FAN-
Z}

o=
i P
dobi) orfule QAT 2B Beje} 79 4E
98 AZA Ao AelH] Jov}, F2 FEHE A

2IACH - 2SS} -

100

Sle -

Table 1. HPLC condition (v/v, %) for separating Eleutheroside B

and E.
Parameter Conditions
Instruments Waters alliance system
Detector Photodiode array(PDA) 210 nm
Column Waters Symmetry C18 (3.9%150 mm, 5 zm)
Mobile phase 1% H;PO, / Acetonitrile = 85/ 15
Injection volume 3l
Flow rate 0.5 m¢ / min
5 —®—Eleutheroside B
s /A —®—Eleutheroside E
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Fig. 1. Changes of Eleutheroside concentration at different stea-
ming time of Eleutherococcus senticosus cortex.

(e

o owuye] 27] Aelth. BE Bol 927 A|zs
3070 AL A9l AL W} ArEes e

O A7 o AR T 8 F e

g YA 55710 AN BARE Belsile Zo] A
21 pgolth, oSl A5 AF Ade i AP

o] glov, geZ 52 A9 Heu 74 FHE F
FE= Zo] diged 4l A3st Feleltt (Korea Food
& Drug Administration, 2008).

o] oRE Aol A AEste] 7V Hele] A4S
W 75 4R FARZe] o= 7397 e, o
A2 Bole= FFoNA FAt Bl ©@A 7HEE A B
o} o] oA EAL FF7I Bl o3 fraidwe] WSt
U A A &8 71sAlo] =)

7T 7R (194 71e)e] AE AFE A% SAX
7HE A AR g sl FolE ZAE A3 eleutheroside
B 258-4%E, EQ] A$ 3085E dure] 7ha Agko] el
HATH (Fig. 1). 100C 22 F57]d =&HE Al7ko] 25
73-7/]—‘5‘}‘:’4 eleutheroside B $F&F2] 73—?* SAAEE 3K
2T (4.2mg L) thh] 63% = (2.64mg L)O= T
32, eleutheroside E2J —?—OﬂE 308 o] EAAI
AR 2T (1.1 mg/ L)l Blake] 0.77mg/ L = 69%7}
2313t
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Table 2. Color of Eleutherococcus senticosus cortex as affected by drying methods.

Hunter's color value

Drying method
ving L a b

40T 58.02 bct 2.80a 22.55a
50 58.26 a-c 2.69 ab 22.10 ab

Heat drying 60 59.16 a-c 2.52 ab 21.50 ab
70 60.34 ab 2.28b 20.73 b
80 61.19a 1.60 c 20.66 b
Sun 59.77 ab 2.85a 18.15 ¢

Room Tem.
Shade 59.03 a-c 2.79a 21.57 ab

Freeze drying - 56.60 c 298 a 22.53 a

*Means followed by the same letters are not significantly different at P = 0.05 of DMRT.

ol 571 9% fradwe] &8 doll ok AW 10 o
T 7H 2”lel] ogk e FAH 7570l o3 &
7Vei3e A FAE eleutheroside B, F= E5F =, dg-
o] &2 oA FEF 0] == B (Kang ef al,
20010014 2 SAE FokE & dom, dof| o7 Fae o}
g Axeked wE fade el Wst 443 (Table 3)
M= AR e Zoks = ot

Al A 7P fFeAdE Sl B w1 194 7 50
9] eleutheroside E &4 0] 0.1+£0.003% (Lee et al, 20 ‘
2005)%! ¥hH A3 firs o7t ARE FHsk FES 0 08
A% AIoM = (Lee et al, 2003) acanthoside D
(=Eleutheroside E) HF&#H0] 0.05% T2 12 °3I=
BA3] ‘;}O]-f(]tt], WEHFE 0.00-028% FEO=2 #2 HA air, H70 : 70C Hot air, H80 : 80C Hot alr S : Sun
7b vl A Ak ol 8 F Az 8 A2 HAol (natural drying), Sh : Shade(natural drying), F : Freeze
T HTE ks AloE FA I drying.
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oln iy} ﬂ

80

70

Dry wt. ratio(%)

60

1 1.5 2 2.5
Drying time(days)

Fig. 2. Changes in d;}/ weight ratio of Fleutherococcus senticosus
cortex by different dry methods.
*H40 : 40C Hot air , H50 : 50°C Hot air, H60 : 60C Hot

Table 3. Total amount of polyphenolic and flavonoid compound and DPPH radical scarvenging activity at different drying methods in E.
senticosus Cortex.

Total contents (mg/g D.W.) DPPH radical scavenging

Drying method phenolic flavonoid activity (%)

40T 39.55 = 2.687 95.61 + 6.463 59.60 = 2.404

50 34.18 = 8.719 96.46 = 9.256 55.75 = 6.152

Heat drying 60 37.93 = 2.758 94.05 = 11.206 60.60 = 3.818
70 32.26 = 5.028 77.34 = 10.614 49.60 = 3.111

80 23.55 £ 3.444 70.54 = 6.718 42.75 £ 4.596

Room Term. Sun 27.30 £2.213 83.77 = 11.420 42.95 + 3.748
Shade 39.23 = 7.764 94.95 + 9.914 58.75 = 9.546

Freeze drying - 42.89 + 4.377 101.55 = 14.284 62.25 + 5.303

*Value are means of triplicate determinations®astadard deviation.

*DPPH radical scarvenging activity of each sample extract in undiluted solution was determined that 0.1 g dried stem bark tissues were dissolved

in 250 m¢ of 80% methanol.

SMilligrams of total phenolic and flavonoid content in one gram of dried stem bark based on gallic acid and querectin as standards.
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AAHo 7 233 7S HAZFA| o
10204 F<olH 3] Hd57 A
whEba] 208 vk g AAE ZA| A7k
AR Sk 7k 2918 ARl A 2
Q). o2 gk AFAR FEAE &
HZ "7ksl) M e FAFo] Badt FA
71AE ol&dtd A AFske 7led A7t FH R
FaE|ofof & Zloty.

Fig. 2= Aok Az 9 Albel] wE 7AxM]E-S YE
W oot} AxGEs G3AXR, &, 249 £o& v
Epton], dF0x WA YillMe 257 sokdas 11xs
Tt wE Aog yepsth 7F At AxFATE ol
2 w7k AxE ABAIZ Aolete o] e8] AAE
AL ofum, 7k AlFe] AR RS A FFatr] fIst
o AFTE A BE T AAE St AMEE A%
H A8 2% FETFS 105ColA 8% & Ak}
t} (Kang and Choung, 1996). 22} EFAze] %
o] 43~62% TEOE RSOl WA fA€ ¥
2004 FAF 9] AFeele BF ARE&ETT
o Hlsle] Aujgoz =g o] 9lon, 53 7]
FES TA "o, AiEErt 22 SHde Azl
8.6~10.9% 702 FolXE Ao FRIFATH wb =}
AAZEA L 71 St AxE ARl 12%E 4
3)g 7Aool 9o (Lee, 2001; Hong e al, 2001) 3+F
Ae] E& FEFFOR sl ARG F M 5] A4
of ot Wd ¥ FFo|EAh BANF] Yo Z (Park ef
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Fig. 3. Comparison of acid insoluble ash content by different
drying methods in Eleutherococcus senticosus cortex.
*H40 : 40°C Hot air, H50 : 50°C Hot air, H60 : 60°C Hot
air, H70 : 70°C Hot air, H80 : 80°C Hot air, S : Sun
(natural drying), Sh : Shade(natural drying), F : Freeze
drying.

H40 H50 H60 H70 H80 S Sh

Fig. 4. Comparison of water extract content by different drying
methods in Eleutherococcus senticosus cortex.
*H40 : 40C Hot air, H50 : 50°C Hot air, H60 : 60°C Hot
air, H70 : 70C Hot air, H80 : 80C Hot air, S : Sun
(natural drying), Sh : Shade(natural drying), F : Freeze
drying.

Ae] FEFEo] B o 7P AsiAM Ax 719 s
U O s FY F Sdthe Zo] gyl Asfolth
£3] 7lz8, weR), F22d Fo] ksl o] Ax F
== Aol YQle® FAEI O™ (Park and Kang,
2008), & AlFe] AolMe olHT A T =do] 93
Hozy Al AT} Yolx]= o= FAEU.
AZHE AFE-8A33)E SHS vlag Axella A7k
frolde fle ZoE Yehdou o wAeA i =
AFAZ BJet] (Fig 3), ole Fed =2
AZT} o] FoiX|7] wite] WA & 7F B
< ks Ao, ggekdel 74 E
FE8 A3 1.0% FHole IA v Eeh,
OFE 5 AMESle £EE A e
FAGE Aoz ALREHA
Sge] Aol AEzE Fode e A ekt
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Table 4. Determination of eleutheroside B and E at different drying methods in E. senticosus Cortex.

Eleutheroside (m¢/RS)

Drying method
rying B £
40T 1.05 ab' 0.19 ab
50 1.32a 0.19 ab
Heat drying 60 0.81a-c 0.09 bc
70 0.75 bc 0.07 ¢
80 0.77 bc 0.09 bc
R T Sun 0.49 c 0.07 c
oom fem. Shade 0.96 a-c 0.15 a-c
Freeze drying - 1.29 ab 0.23a

*Means followed by the same letters are not significantly different at P = 0.05 of DMRT.

EAAZ WA FREoR T 2o HHg (186+
0.79%)S YERIOY 1 9o AzxnbyE EdX e &
zpo)7} AATH (Fig. 4). Fgk oiF ol 93] 8%<] 2wl
olFo® EA yeh, AXWHE B2 8ol F TS

HXA] &= AoE SRIFUTH

Az s, SR olE e HAEEE 5
ARz 7P E3koH, 9F A% (40C), FH9 o2 Y
ERSATE (Table 3). ol A2 & 2z F2 H7HA]
AT FARE AEFS T & e Kim e dl,
2006), ZEtH =o| =9 Tz 70 2 80Ce] &
oA, A% A et
o] m& Ao ZR1=ltt. DPPHE
sl e 2 HE Aoz QHgst ¥
PAstEE A5 23 g ATk (Blois,
1958). 1= DPPH 2] 2AYY 3 FoE
4 ¥ R o= SI9HE g AR A3E do| 54
Azle] 7P $silon, 70T ool 3zt 4
o] A% ksl Astasde] FElo] Yepsith

AR AzpRel wE A BAE ok BAA5 A A8
o] 739 eleutheroside B, E ¥ =5 27 A2+ (0.97,
0.15mg/ £yl BI&te] z}2} 51, 47% FEO 2 19 Wolx|&=
73S BTt (Table 4).

EFAR A 5007 = FAAZ U] fARE P2
2 Yepton}, 60C o) A4ollAE eleutheroside B, E =% f
oFEo R Thhdte AFS vE, ¥ 2 4 2
27 A AFAE Rl AFAH R JEFE F= a9l

3

T of

AZLE

LA

A4

Ao

o2 FRIFIUT} (Tabel 4). YWHHQl ek xA)7]1& Aol
M= 60T oo 32125 Hsta, Af7F Eoe deF
30~40C, wigAI9} GZ2o|=rt E0E kS 50~60
FEoR ) FRVIT =Sl Ax2E 218 AAE
20 (Park and Kang, 2008), ¥ A&o|x%= 70C o4
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I ARA] 2rxz10] 50T olste] AT (Ht 1.2, 0.17
mg/ L)l e AFAE FFe] Wit A9 fle ZeE vEr
$o 60T oPdellME 77} 68, 53% ©lst®E Fhhdhs Ao
2 el A2AIZRE dEetaL, o SES oAlE] 9
gk 27 7oy @R Hxees 50T 7P ARet
Aoz vt

WHOS2] ¢Fx7#23! (monographs for medicinal plants)e]
Mz 7 ey @Y FEol tiste] A FRAES
eleutheroside B2} EZ AA|SIAL lom, T ofr]o}, S
B4, 53 i, gl FEF Aol Fo BxAew
Bkl o, AFEsS Qlgsle] H3kt 7HA ey oF
Ao A9t eleutheroside B7} HAEEA] Z=tial A2 #)
AUTH (WHO, 1999). ©l= Hgete] #47} ofve}t = 2
7H gefeME fARE BRI e R vehd=dl (Lee er
al., 2003), °]= E7]° eleutheroside B &=Fo] =3
AoZ dHA Je LAWUF- (Eleutherococcus sessiliflorus
(Rupr. & Maxim.) S.Y.Huy’t €3] #%5 <719 skekA] 7]
A28 Fo) gPES Ak Aol 144 Aele] Ug 4
o}, 9} Lol AsE g FAXY 2 AzAY F L
I} 3 20 oJate] At st 3 I FE Asfegle
2 A8 202 FHHEAY FF Az AN o Yo}
7F Aok A B e Fo 4 % xR gig
noh A3k AES Tl g § A27|Ee] Aol o F

oAk & Zlojt},
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