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ABSTRACT

Objectives : The biological activities and compound contents of herbal medicine vary depending on manufacturing
processes., In this study, we compared anti—inflammatory effects and compound contents of three kinds of
multi—herbal extract HTO08 produced by different manufacturing processes in order to determine chemical and
biological equivalence,

Methods : HTO08 was produced by three different manufacturing methods: 1, Freeze dried extract of FEleutherococcus
senticosus, Scutellaria baicalensis and Angelica sinensis (HT008 FD), 2. Spray dried extract of E senticosus and
S, baicalensis combined with reflux extract of A, sinensis (HT008 SD), 3. Spray dried extract of £ senticosus
and S baicalensis combined with supercritial fluid extract of A, sinensis (HT008 SF). Anti—inflammatory effects
were evaluated using acetic acid induced pain model and A —carageenan induced paw edema model, Compound
contents were evaluated by HPLC quantitative analysis of standard compounds of HTO08, eleutheroside E,
baicalin, z—ligustilide,

Results : HT008 FD, HTO08 SD and HTO08 SF significantly decreased acetic acid induced pain index and A
—carrageenan induced paw edema volume compared with that of control group. There was no significant
difference in efficacy among the HTO008 FD, HT008 SD and HTOO8 SF, Standard compound contents of HTO008
FD, HT008 SD and HTO008 SF were quantified within the range of Korean pharmacopoeia or other research,
Conclusions : Three different manufacturing methods of multi—herbal extracts have been developed without
noticeable difference in the efficacy or compound contents, The results might be used to establish manufacturing
process and industrialization of herbal extracts,

Key words : comparison of efficacy, compound contents, manufacturing methods, HT008, acetic acid, A —carageenan,
supercritical fluid extraction
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HT0089] 524z FZE(HT008 FD)2 7X 27} 81.2
kg, S 15.8 kg, B 3.0 kg & 10¥i9] 70% €=
S(FA)E 82£5TA 4X7 A 23] 7t R FET F
AdsEstd AL sAAXSIY EEE AR 7t
Al 27} Eleutherococcus  senticosus, <=3 Angelica
sinensis, #FScutellaria baicalensis2 2z} AFA|A oF
T oFAAblA Y = Y, S U, T U
g 4o g AHdistn rejIfst Exstuiols FFot

(Voucher No. FE060041, FE012070, FE114022) Ag-s}
Ak,

HT008Y] BHEFFEF EFARFEZEMTO08 SD)2
Z2F7 15.8 kg wWE 158149 70% SFEE 82+5T
oA 4AIZE 7k BRF FESKL, YR 7RAerbE 81.2
kg, 32 3 kg 10949 70% LHLE 82+5CA 44
7t 72 R FES FEYS TUEES 4L 5E9e
ERAZRSIL S BF FE97 T35t 2EE A=z
shodct,

FHAzYASE F EFARSEE(HT008 SF)& HT008
TR F FFGA 15.8 kg2 HAFZ, 7FQLHE o]¢
sto] 7R, Z7HEAIZL 294 olAstetAE o]gdte F=E
g 2UA FE3 YA FEAITEE 247 AREE o]
AbgtErAo] G2 40 L/h, 2UA FE225E 45T, 482
25 MPa Z7olct =UA &3 T AR} 7HA 271y
81.2 kg, 32 3 kg & 1089 70% AFLZ 82457
A 4AZE A 23] 7t BF &, TdEEshe de 529
< BRARSA G 24 FEAT st EES AR

st

e o

2. HPLCE °]&3% AuAHE &4

HPLC system2 Water 1525 binary Pump, Column
oven, 2707 autosampler, 2998 PDA detectorE AMESI
T 7 AREIE Y3t AL Sunfire™ C18, particle size
5 um, 4.6x 250 mn I.D (Waters, Ireland) & ARE-3}%tt,

Zt FE£E9 HPLC HE £4 9 FARAY A7
eleutheroside E (Chromadex, USA), baicalin (Waco,
Japan), z—ligustilide (Waco, Japan)E A%s}7] 5l
HPLC ©]5A2 =2 1% Phosphoric acid (A)2} Acetonitrile
(B)& ARgstol BAAZE 0-6087 5-50%2] BE =)
2 A3 T, 80E7HA olFABE 70%= F7HAZIAL o]o] 5
27 5%2 FA8 T §9 452 1 mL/min, A& £¢
% 10 wf, Column oven 2%+ 40C=2 §X3t4c HE&w
ZF 205 nm oA eleutheroside E, baicaling &l3}41L,
320 mm oA z-ligustildeZ E¢lstgiTt,

7} A BAPE EFEL 10 mgE DMSO 1 mLe] &9 &
20% DMSO/methanol2 10mL A-83}4] stock solutione
TS, olE A3 At 4t 72 8W FE 1-150
ug/mLeE 3dto] mRMoa ARSI TH HT008 FZEL
500 mgE A&3s| AFFSIL 85% methanol 50 mL& Y12
1087 289 & 9 §aisto o] HS 0.45um syringe
filter 2 oIt SHZ A FLHO R AMESIG T

3. Acetic acid % AF JE a7

AL 53FHANF 25-33 g) 3 ICRA AFE (F)MER=E
(Osan, Korea)ollAl Fdol AEFER ANt Ads
B2 2% 2242C, % 55+10%, = A7t 12417 Bk
F71(07:00-19:00) NN AfaA F58 TF-
IYPARZE 17Y o4 HASAIZl & Ao A3t ICR
AFE ZF #22 YA 0.7% acetic acidE 0.2 mL/10 g
2 27 ) FARBLL, FAF 108 SHE 1087k AAus
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Aol == GAoA 3AZE ol
g5t HT008 FD, HT008 SD ¥ HTO0 FE 300
mg/kg FEE ATRY stgeH, dxdL 2% FHRTE,
¥t Ibuprofen 100 mg/kge 22 ALEY 3R
o ZF AEe SR =2 T Ado] gE7] 30& A
13] AFofsigit.
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4, A —carrageenanf'd 35| WHALF JA axt

AT 37 AF 100-120 g) 43 Sprague Dawley#|
AFE B sUT BHeE FGAZ] F Aol AR
o, AFEEEY 34 TEEE FEs] st dF9 &
& o] A 4842 88|47l 1% A —carrageenan
(Sigma Chemical, USA) 50u & 0.5 cc A& FAPIE
AREEte] FUEkATh % AL Plethysmometer (7140,
UGO, Italy) & AME392ew, 1% A —carrageenan 59
A3 B9 3 0.5, 1.5, 3.5 ¥ 55Xt 22 g5 o2
9o RuE 1vie] 7 23] BHE EAste Ao R Aot
(Fig. 2). gzﬂ%_z 22} 55 593 =&, Ibuprofen
100 mg/kgE FoIdt ¢ tixa 9 HT008S Foigt A
Fo2 UYRo] 1% A —carrageenan & Y 30& o &
& o|&sty AHAFEY 19t 2EE(Edema rate %)<
1% A —carrageenan FAF &, Z+ A7t 9] —4-;—] B 2y ¥
e S5t o AR BF V%S st

! V>< 100
%

V& 1% A —carrageenang FAF A 23] E7¢t dho] Ayt
FujolH, Vi ARE Z7-Fofslal 302 Fof A —carrageenan
FAFZ 0.5, 1.5, 3.5 B 5.5AIZolA 23] vbE ZA% T
o] Bt Fyjoltk, §4 #EYE E =S FUs] Aol
RE AREES MBIAL AY 3971790 Agoms
shgich, BE AREES Aso] AHHE A 147t of
A ASA T AVE A, ARE SRl 2 F
Aol M=) 302 Aol 13] AFFAs A

5. FAAE

2 FAANE e BHrESHEAE YERAGOH, HA|
ZHo] o)L Student’ s t—test & o]8%F & pgho] 0.05
u|gel FeE FAFNCE [FoT Ao

4 1
1. Az¥ye] w& HT008 1L
AE 5 vn
HT008 Z} Al&¥ HPLC HeliA ZAils Fig 13} Zon

TR AFAEY M HETFoA HEE A &
Z} eleutheroside E7} 2280, baicalinZ} 355t), z—ligustilide
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Ao wet ZF A|RE E43 A3} eleutheroside E,
baicalin, z-ligustilide Z}Z}9] d&ke HT008 FDZ 1,70+0.06
mg/g, 31.63+1.17 mg/g, 2.47+0.02 mg/g ©|#, HT008
SD 2 1.28+0.04 mg/g, 26.94+0.17 mg/g, 4.18+0.02 mg/g

o]a1, HT008 SD += 1.23+0.03 mg/g, 26.93+0.43 mg/g,
4.24%0,03 mg/golfler FARFEZT 2YAFE =E
z—ligustilide 83k §-9l3t xtol= ¢ldtHTable 1).

Fig. 1. 3-D HPLC chromatogram of HTO08 extract produced by 3
different methods

Separation condition were as follows: column, Sunfire™ C18, (4.6
X 250 mm,5 um); mobile phase (A) = water containing 1%
Phosphoric acid ;mobile phase (B) = Acetonitrile. Gradient
program was as follows: 0-60 min, 5-50% B; 61-80 min,
50-70% B; 81-85 min, 70-5% B. Flow rate was 1 mL/min;
temperature was 40 C; injection volume was 10 pul; detection
was at 205 nm (eleutheroside E, baicalin) and 320 nm (ligustilide).
Detection was performed by using a photodiode array detector.
X—axis is retention time; Y—axis is absorbance unit, and Z—axis is
wavelength, A: HPO08 FD, B: HT008 SD, C: HT008 SF

Table 1. The contents of standrad compounds in HTO08 extract powder
standard compound (mg/g, n=3)

eleutheroside E baicalin z—ligustilide
HT008 FD 1.70£0.06 31.63+1.17 2.47+0.02
HTO008 SD 1.28+0.04 26.94%0.17 4,18+0.02
HTO008 SF 1.23£0.03 26.9310.43 4,24+0.03

The values are mean=+SD

2. Acetic acid ¢ JF 5= ?-.‘Xllii'—]‘

371x) AlzuPEe] HT008S 300 me/ke &
3t 308 Zof acetic acidE B7FFANSl] /?_1_‘?_]"8— T+
2% A, 23} 284S B3 g2FEL 38,9+3.53)
©om  Tbuprofen 100 mg/kgd T3 FAYZ
18.9+2.5 &2 Yeht, dizge HF {odt F59A
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I7F Ytk HT008 FD, SD, SF 300 mg/kg F£oF9
AL 747} 26.5+2.5, 27.0+1.4, 25.0+2.9 3|2 eht} 3
7HA Az BERA g2 b {Fodt 554 a5l

uehgen] #3tls ol Aot filth(Fig. 2).
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Fig. 2. Numbers of acetic acid—induced writhing reflex in mice
Ibuprofen treatment group was administrated orally at dose of 100 mg/kg.
HTO08 FD, SD, SF treatment groups were administrated orally at dose of
300 mg/kg. Bars are mean vaues for 9-10 mice per group=SD. Deta
were analyzed**kgy Student's t-test oorrpareg between control group and
treated group ( : p{0.001, : p<001, : p{0.05).

3. A —carrageenan % 33 XF oA ay

1% A —carrageenans 3F 9E2ZF whlgho] FIsia
0.5, 1.5, 3.5, 5.5X7F & paw edemaS &3 A gz
o AL 2 16.5+6.3, 23.4%6.4, 16,0+3.2,
12.443.3%9 HF F7H&°] Yyebdth ¥ Ibuprofen
100 mg/kgE AFFAg FddizL2 0.5, 1.5, 3.5, 5.5
A7t & Z+2F 8.1+3.7, 9.5+5.8, 59+4.5 2.5+2 8%9]
BE I7HES B wf SGAui d2F ] f23t 15
A &I} ekt

HT008 FD 300 mg/kg Fo2 Z¥Z 14.1£6.5,
16.0+2.4, 14.4+6.1, 12.1+6.2% H& 27188 By
15AIZA 2 o] F2J81A1(p<0.05) 5 JAISHAT
HT008 SD T2 ZZF 7.943.0, 11.8+3.3, 9.8+4.1,
7.1£2,1%9 £F 7ML B of S0t = oy
et £E94 53Hp<0.05)7F YeREI 15Xl ti=
= oiH SARLA ool 7P Eokth (p<0.01). HT008
SF 300 mg/kg ToZe ZZ 8.0+3.7, 14.2+5.9,
18.83+1.6, 8.4+4.1%9 #F Z7M&E E¥I 0.5, 1.5,
3.5AIHA izt v 98k (p<0.05) B35S AAIstAT
(Fig. 3, Table 2).

5 = control
’H\ﬂ = ibuprofen 100 mg/kg
\ -4+ HT008 FD 300 mg/kg

10 - x ~¥ HT008 SD 300 mg/kg
- '\‘ . -~ HT008 SF 300 mg/kg
e
5
ok
05 15 25 35 45 5‘.5

Time (hr)

increase of paw edema (%)
-
5

Fig. 3. Paw edema percent of A —carrageenan—induced rat model
Edema value was measured at 0.5, 1.5, 3.5, and 5.5 hours after
1% A —carrageenan injection. HTOO8 FD, SD, SF treatment groups
were administrated orally at dose of 300 mg/kg. The values are
mean®=SD (n=5-9 rats per group). Data were analyzed by
Student's t—test compared between control group and treated
group (*: p<0.05, **: p{0.01, **: p<0.001).
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Table 2. Inhibitory effect of HTO08 FD, SD, SF treatment on A
—carrageenan—induced paw edema in rats

Treatment Dose Increased percent of paw volume (inhibition %)

(mg/kg) 0.5 h 15h 35h 55h
Control - 16.5£6.3 23.4+6.4 16.0£3.2 12.4+3.3
81437 954538 5.9+4.5 9.5+2.8

Ibuprofen 100 6L (9.5 ©3.0) 0.0
14.1+6.5 16.0£2.4 14,4+6.1 12,1+6.2

HI008 FD 300 (14.3) (31.6) 9.9 @9
7.9£3.0 11.8£3.3 9.8+4.1 7.1£2.1

HT008 SD 300 (52.2) (49.5) (38.5) (42.6)
8.0+3.7 14.2£59 13.3£1.6 8.4+4.1

HIO08 SF 300 (51 5 (39.5) (165 (3L9)

The values are mean+SD, Data were analyzed by Student's t—test compared
between control group and treated group (*: p<0.05, **: p<0.01, ***: p
<0.001),

9] =Rolt},

HTO008 FD, SD, SF9] A FAE eleutheroside E, baicalin,
z—ligustilides A% 27 AYPAFolA HT008S 2573
Z39E o FHFAY ALAEAER] z-ligustilide O
OF 46% ZFAdl=d] His] £ AFtoA= HT008 SDL} HT008
SF9| z-ligustilide AJ&§H=Fo] HT008 FDRETh ZhastA] o
om HT008 SD& SF 7holl= f2%t &fo|7k §lsith, o=
FEEHY He &2 T AP AESAS X E 4
Jon FAEAHY TRFETN 2UASFE Y A&
Fogt Zpol7} gl om|gitt,

AFAAESZ ARESE eleutheroside E, z-ligustilide,
baicalin 7M1, F=FH, JgFol| EolFdor &t
HA] 20| golate] o AFolA] AER AMEE RS
2141516 o] & eleutheroside E9} z—ligustilide= NF—« B
ANSHAZE RAE3}9] cyclooxygenase —2 (COX-2), iNOS
e A" pajcalin® £2L ZASM= histone
deacetylase 1 @&} prostaglandin E2 (PGE2) A4S
A 5 37 ABAE BE BEQ Fa 7R
FES, FAE AF 565 A= FEAHESE oA 9
o 2 A4 ARE Tl BE 7IEHY A A ettt
= AL FEAQl z-ligustilideE H|ZESE a5AAES £4l0]
UehA] itk AolBg S deass 43 +
AXZ AL Qn|gitt,

AT ARGE 3T ARTEE 71E0E s i
12 oAlstel oigterd Vel Z1E AwAAE T} v|wst
g o FE2> AE dHustA baicalin 9.2%7F =
gt 712 Rl g = 7HA| &7t €] A
eleutheroside EZ 0,029-0,053% 7} ghgdtche ®Bw'”o}
BuEtge o B dF79 eleutheroside EFHE 0.047%
2 Z3lelRal, 2379 AL z—ligustilideS
0.11-0.53% #hedcs=  mBao  umEAS o
z—ligustilide¥=Fe 0.21%2 AFstgct HT008Y 3714

T
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HT008 FD, SD, SFZ 300 mg/kg Sl
3 acetic acidg& FAIL AAFS-S &A% A gj2ES
38.9+3.53]21d] W] HT008 FD, SD, SF#< Zz
26.5+2.5, 27.0+1.4, 25,042 932 Yeh} 3712 A=4
W BRI 2 div] f23 AMRkSe] A &l o
1235y= Acetlc acid 3EEEL B7F Y S4ESE 49
= BUE Zio] g AF50] FEHUUAY fEE 4o
74’\1 i—r«] FENS AANSS "]’E}"Vﬂ sk, o] ARk

S 345 AR /\lfc 1"3‘5%"1]*1 prostaglandin 43
?J”é% ‘—*17‘1]5}0“] =5 a5 e AL
= g A, & Agel B s 236l =
5 acetic acid B4 AHNSFE JAsIHE A2 HT008
FD, SD, SF7} 2% 3954 prostaglandin A<
JAste] FMFESS Zethe AL uigt X3 o=
HT008°] ®&ZX<QA TNF-« , IL-6, PGE2E A5l
A2} prostaglandin D28 Z7HAZItt= o]A9] A
o} dpE Azfolch?,

A —carrageenan FE=RE2 ZH|AF wWE BF JA|
25< BN o AMSEE tiEFQ RUE H|AHZRo|EA
2949 a7e BHrielr] $stel ArgEe] gt )
—carrageenansg £¢3 T 92 5A17F o9 7| =2
histamine, serotonin, bradykinin® S| o3 SAYGS
o] Z#Ei I o|Fo|= prostaglandino] FEEHo| ZHZ

& 302 ASAQ $Fe PUSl ITVEE fuw
220w AgoA HT008 FD, SD, SF & Ed3t &
vakel

—carrageenan®| F&3t paw edemas X3t 2, 3T
HEoA BEEHIE Fole 50| Ueiger E3] 3¢ &
FolA LA di= tiu] {3t £53a4 aso] U

gttt o] HT008 FD, SD, SF7} 3**‘5%‘:' S A5t
o J«L@woﬂ Elt -‘?—%%*ZML° ;&—t}— A& ou|st
o X &
Apste] Zhgshs oz AZH
2
SrefARFEEES] AW oE AZES
wst7] $J5te FE a5l LA HT00894 Eéai%%ﬁ
2 (HT008 SD),

(HT008 FD), GHTHFSE & HEARZEE
FAxIAFE & BEFHARFEE (HT008 SF)& Azt
ARGE TS AFsia a3 vlu AYs 23 oS3t

o= [e]
EA i

1. AEAPE eleutheroside E, baicalin, z—ligustilideZ
kel Ay, BRAZRA] e z-ligustilide 3=
o] HT008 SDQ} HT008 SFollA 27z oin] =
SHA] ko™ HT008 SD9F SF Zto| &3t Zjol7}

ATk ol FAYN WE 258 F9) U4 A
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2. HTO08 FD, SD, SFZ Fo3t & acetic acid7} 2+
3 AATSE &A% 23}, 3F BEFoA iR gy
ozt AANRS 9A JmFo] UETh ol HT008
FD, SD, SF 2% F4g35dA AFaEsS d=te

Ag ofulg

3. HTOOS FD, SD SF& §493%t & ) —carrageenan©]
S A% 23, 37 BFolA 1547

Z‘H"ﬂ ‘:]14—4 EHH] fFolet BEd4 meol yEdth
°]& HT008 FD, SD, SF7} S4E5%ES A8t
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Ag ojuig

AEZFo=R HT008 FD, SD, SF 2% tjzZ tjy] 895
A 51 BEARSE gAY e AR T 71 A
ket ol EH FHFHE ERFEL 2YAFE 19
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