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Abstract

Agastache rugosa is used as a medicinal herb and contains various polyphenol compounds. Here, we investigated
the physicochemical properties; and the immunomodulatory and anti-obesity effects of Agastache rugosa extracts.
Agastache rugosa was extracted with hot water (HE), 70% ethanol (EE), and 70% methanol (ME). The yield of
Agastache rugosa extracts varied depending on the extraction solvents, from 6.11 to -8.86%. The total sugar content
was the highest in the HE -(33.98 g/100 g). In contrast, the total polyphenol content was the highest in the ME
-(10.25 g/100 g), while the total protein content was similar in all extracts. The DPPH radical scavenging activity
of the ME was 61.05%, and the ABTS radical scavenging activity of the EE was 47.73% at 1,000 pg/mL. Additionally,
the FRAP activity and ORAC value of the EE at 1,000 pg/mL were 1.14 pM and 121.03 pM TE/g, respectively.
Importantly, all extracts decreased the production of nitric oxide in RAW 264.7 cells, and the cytokine content
also decreased in a concentration-dependent manner. In addition, all extracts decreased lipid accumulation in adipocytes
in vitro, compared with that in the untreated adipocytes. Therefore, Agastache rugosa extracts can potentially be
used as functional materials with immunomodulatory and anti-obesity effects.
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SPH(Castoldi, 2016), A=A 02 QIRE ARt of| |9 &

22 AGAIRS] vidie} ol SR ofY2, leukocytes,

Y AS5E FHOE Q8] A3 A3t 5 g &
Bt o] wisto] whet Hgh 9 e} 7R 7 AJQ1
£0] S7Fotal UTHOM, 2016). BT ARt o | A A&
2 Qs AW thARFEOE tf ARBEX] 23t ol|A7t S/
Ao g Ak &, A4 S4= o] AAHo] HrhE
AFERE oJulStehChuad} Leibel, 1997). AH2K.2 tloyst
ofm71el & ApolEtel tjnie} BT ST AL

granulocytes 2! dendritic cells?} Z-2 thofst HIA|EL O] 1}
T3t A5 A Ao E Qlef W2 0] v ARl FFol
Lt (Kalupahana 5, 2012; Rose 5, 2015).

U L G IR AS Bulels A B g
% ShbAEh 9% AR ok Bu] A 4L Qs
st Qled A S7IE s G 5 ot AHEE
$2 5 YokLee 5, 2011), PAATE Qo] Tolal

*Corresponding author. E-mail : jhhong@cu.ac.kr, Phone : +82-53-850-3218, Fax : +82-53-850-3218
Received 26 November 2020; Revised 22 January 2021; Accepted 28 January 2021.

Copyright © The Korean Society of Food Preservation.

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in

any medium, provided the original work is properly cited.

- 88 -


https://crossmark.crossref.org/dialog/?doi=10.11002/kjfp.2021.28.1.88&domain=pdf&date_stamp=2021-2-28

Physicochemical properties and physiological activities of Agastache rugosa extracts 89

29 AmE. ot Aol MeAESe] Bulsks Alo]s
71Q1 5ol Qe E/dgt=lo] BF/d AIEZIR], nitric oxide
(NO)2} PGEx(prostaglandin E;)S BAISHO 24 g5 ¥H-3-2
ok, MYAEES] o]F2 E43} shH(Kim 5, 2012), ©]
23t g5 §h3o] FE5 vE3ell osf Azt o AA|) A7
U PPHE AT S Uk B 3T} B st Aol
E7[Qlofl= CRP ¥ TNF(tumor necrosis factor)s©0] 1.2,
£5] TNFE 02 ARS S 1113 22 02 55
O] Ap|EZIRL, AReFdA W SgAkaET 2 wi7iAE &
Wla slol 9% WS StAlA Hiet B SR 5 Bt
49% W3 A e A 0E Bl om(Park 7} Yoo,
2004), o]23t AP E7IRIE2] A ThdRt tiAbY Ak vt
A3t Fet To] Q= AoE A Urh(Park 5, 2020).

WS BEI] Salt A 2EOR 22 ojalo}
Ao AAlst, fEuetolA= =5 e ghgolA 4s)
9 7p7le} 22 Welo] ALgElo} e Cho 5, 2011; Lee 5,
1994). Hj&3Fo = rosmarinic acid?} 242 ZH= SKHE
o] =] 9loH, 1 & EehH eo]=A SighE tilianin,
acacetin 2 agastachin 50| T T-H-F o] Qlo] Akt &
T}, ARy, FAS, FHelEA 2 9 3 59 e
= UEl= 2 2= AA U (Chent Ho, 1997; Kim 5,
2015). B2 92T 5320 13 st By Y oEs
o #E A-s0] BalEoj(Park 5, 2019; Yun 5, 2019)
Hi23F 529 9& 7|54 Bxjol digh T E3t SISt
. oA AT 225 U BY L 1% 75
Byt IAE Aqe2 EWol AP, =229 HY
274 a3t 9 JHRE g4 I Al ofF mlH[gk Aol

mEhA 2 AtoA= = GHfo] IE Wiy =82
o|a}sld F4 E/J7 Fiket D43, RAW 264.7 cell& o]-&
ot Wz 83 9 3T3-L1 cell o]-&3t JH|TF &4
ZARNHOH, ol B3 ST A=A BE 1S
4 shelskan s,

ERTETC

nx

A=

H o] AREH AR vizx3RAgastache rugosa, AL
& FE09FR(F)(Yeongeheon, Korea)oll A 7+ &, 420
RSSO, SRGF % HITOR 72 T Bafalo] 40
mesh EFYAE FIRE LS -70C ofste] hiof Htst
W 228 AZZ A8

FEE A2
HieF 2 30 gofl SF4, 70% ofeE B 70% HEhE

< 300 mL F7F5to] ZFzF 100C 2 80T oAl 4A17F <t
=2 WZF2E7](CA-1112, Eyela Co., Tokyo, Japan)S ARE-
sto] FE5ITE & & EeE AAE S8 oA
(Whatman No.4, Whatman International Ltd., Maidstone,
England)E ARSI OH, ol & Z¥557|(N-IN, Eycla
Co., Tokyo, Japan)Z =0} 5 ZAZAZ7]|(Free Zone 2.5,
Labconco Co., Kansas city, MO, USA)Z AZ & -70T o]
Sje] haolA] BB A AZE ARGSHIch

928002 LA

= 3RS phenol-sulfuric acid(Dubois 5, 1956)2 S
&35to] SASIUH: A= 1 mLo]| 5% phenol 1 mLE 7}s}
3L sulfuric acid 5 mLE S9F &, 2023t A20A WA
% 470 nmol|lA EFF=A(Ultraspec 2100pro, Biochrom
Lid., Cambridge, UK)E: o} 3o} Z415ict. 55 qke
HFEZ glucose(Sigma-Aldrich Co., St. Louis, MO, USA)
2 4% BEHTRAOR ARSI,

Zcha 2] 31=k2 BradfordH(Bradford, 1976)& -9-8510]
Z243519th A& 0.2 mLo] 5xof|A] 1xZ2 3]A41%t Bradford
reagent 0.8 mLE F7I5l0] 58 &9 AL X & multi
microplate reader(Infinite 200 PRO, Asys Co., Tecan,
Salzburg, Austria)E 0]-&5}0] 595 nmoj|A] S =& =43}
At Sl Sk 352 BSA(Bovine serum albumin,
Sigma-Aldrich Co.)0& 23t HEFFTAOZ AAlol
At

s By 5%

ZZ 2] d=(phenol) RS Folin-DenisH(Singleton®} Rossi,
1965y -3-8sto] S7sHitt. Al= 1 mLof| 28] 343t 2
N Folin-Ciocalteu phenol reagent 1 mLE &3t th 20%
sodium carbonate 1 mLE Z7}5}0] 308 591 FAofA Ht
SAIZ1 & B33 A(Ultrospec 2100pro, Biochrom Ltd.)E
o]-gsto] 725 nmoA FBEFE S SEYvkE o
T2 HFE4 tannic acid(Sigma-Aldrich Co.)& ZMJ3H
FAg=0z A

DPPH radical £274&4 &3

DPPH radical A48/ 1,1-diphenyl-2-pycrylhydrazyl
(DPPH)9| £l o]-8sto] S5t Blois, 1958). =,
DPPH reagent= DPPH(Sigma-Aldrich Co.) 12 mg< 99.9%
ethanol 100 mLof| &3}j3t & £24= 100 mL F7}sto] 5
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T2 517 nmoJA °F 1.500% 245t} Axsieh Alm (2000)9] W Fdto] ST Alm AR Al $4
0.5 mLo]| DPPH reagent 5 mLE &3}o}o] A20)4 1587t phosphate buffer(61.6:38.9, v/v, 75 mM NaH,PO,)E AR5}
o $31x BT o Ty 314 5 AMgalolth
AT A4S Yl trolox(water soluble analogue of
vitamin E, 6-hydroxy-2,5,7,8-tetramethylchromane-2-carboxylic

acid, Sigma-Aldrich Co.) 10 pLE 50 mL phosphate buffer

E AF85lo] AR5} 0o, 247]7]= fluorescent micro
plate reader(Infinite M200 PRO, Tccan Co., Salzburg,
Austria)S AR8-5}0] 485 nmol|A] AA7} of7]=] 1, 538 nm

AX

oM HEgA 24 T A5
TROA AN ERAW 264.7) D uhSA ZHEALA Q]

Nz By
3T3-L1 AlZE SHEEA|ZFL8Y(KTCC, Seoul, Korea)ofA]
ELofdto} AL8519 9™, DMEM HjX|(Welgene Co., Daegu,

HRSAZ] & ESES3T A|(Ultrospee 2100pro, Biochrom Ltd.)
£ ol8sto] 517 nmolA SFEE S7SHgith
AN
Korea)of| 10% fetal bovine serum(Gibco BRL Co., Crewe,

DPPH radical scavenging activity (%) = (1 — %) x 100

S': absorbance of sample at 517 nm
C: absorbance of control at 517 nm

ABTS radical £7{gtd =4
2,2'-Azino-bis(3-ethylbenzothiazoline-6-sulfonic acid)(ABTS)
Cheshire, UK) @ 2% penicillin-streptomycin(Gibco BRL

Coy& Z7Iote] AMESIOM, 37C, 5% COE REH
incubator(MCO-18 AIC, Sanyo Co., Osaka, Japan)ol| 4] ¥

radical &2/ FOI(ABTS")] theh Fitet=49] 4
A5S 0|85t 24519 tHRe 5, 1999). ABTS reaction
mixture 7.4 mM ABTS(Sigma-Aldrich Co.)%} 2.6 mM
potassium persulfates & L2 E3lolo] A29] A4
Al 24A17F B2t WA]sk] ABTSS BAAIZ] & 732 nmof|A]
S8 #Ho] 0.70+0.030] A SFTE ARESto] 34513
t}. A& 50 pLo]l ABTS reaction mixture 950 pLE 7|5}
o] &3t & AL0fA 1087 ¥ESAIZ] T2 multi microplate 3t}
reader(Asys Co.)E& ©]-83}o] 732 nmoj|A] L& =45}
B9e AR WH A T Aol yncw am
i Z29F 2250] RAW 264.7 AZ 2 3T3-L1 A% A
EEXL 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide(MTT, Sigma-Aldrich Co.) A]2F9] 3 A& =74
Sh= MTT assay ' (Van 5, 2011)& ARE-SHo] S45H3
). HjoRE A|ZRE 110" cel/mLE 96-well plateo] H7}s}
of 24417} BB 50-1,000 pg/mL FE=Z AF ARS
A2et F 12417t 52t HiFstGitt. vk & PBS ¢45-8H
AN
Soig

Tt ABTS radical A4
£ offe} Zo] WMEEE LrehhcY.
. . .. S
ABTS radical scavenging activity (%) = (1 — E) x 100
absorbance of sample at 732 nm
=0] MTT €H(5 mgmL)Z Z+ wellof| 10 pLA A7}k,
CHA] 4417t 59t B QFsto] MTT7F SHAE =5 Skt Bl

Ta ¥ A% formazan 27| SEX|A] A 4
S8 AAE oF 4] wello] 100 uLA dimethyl

sulfoxide(DMSO, Junsei Chemical Co., Tokyo, Japan)S 3

|A formazan 27 24 35]

C: absorbance of control at 732 nm
H2F uEgA
L35t tF2 multi microplate reader(Asys Co.)& ©]-&5}]
4ottt AE 22 AEE A

S:
FRAP &4 =34
FRAP(ferric reducing antioxidant power):= Benzie2}
Strain®] ¥l (BenzieX} Strain, 1996)°] w2} th33} Zo]
514t FRAP reagent~= 25 mL acetate buffer(300 mM,
pH 3.6)5 40 mM HCIo] g3l 10 mM 2.4,6-tris(2-
pyridyl)-s-triazine(TPTZ, Sigma-Aldrich Co.) 2.5 mL2} 20
mM ferric chloride(FeCl, - 6H,0) 2.5 mL2 H7jsto] Az /rorl A2ellA 10
stlom, A9 A 37Tl 108 ol WHAIA ARSI &°
o}, A& 25 uLo] A ZE FRAP reagent 175 yL& 931 37¢ 540 nmolA F3=s
Ao A 3027 WES-A]Z] &, multi microplate reader(Asys ot ghe AIES RO R ofof ATl MEER o
Co)E olgslo] 590 nmolH] FY=E 2otk FrAPE IR
FeSO, - 7TH,O(Sigma-Aldrich Co.)& AFolo] 235t &
Nitric oxide ¥dg =34
RAW 264.7 A|3EE ©0]835t nitric oxide AJAAHZ Rao
(1997)°] W Fasle] 245tk vlopel AEEE o6
= well plateo]] 5x10* cell/well2] SE = 100 pL¥ F7}sio] 24

o eue Atk
ORAC value &3
ORAC(oxygen radical absorbance capacity)= Ou
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A7 ufoF & uijA w3k 9 10 uL9) lipopolysaccharide(LPS,
0.15 pg/mL, Sigma-Aldrich Co.)2} 59 A|RE EEEHRZ
A 2lsto] 244171 SRt vigstTt. vidE S 50 uLet
GriessA]2R(Sigma-Aldrich Co.) 50 pLE &3} & 37T, 5%
CO,Z ZZH incubator(MCO-18 AIC, Sanyo Co.)olA] 10
EZF dk3AIAL HES & 540 nmE 27 SF multi microplate
reader(Asys Co.)& AREdlo] T4 s =45 } c}. NaNO,
2 Ao AT O F nitric oxide T AKX

ol

Cytokine && =4
RAW 264.7 A5 0|83} cytokines TF2 Dong &

(1994)9] wrH-& st =451 24 well plateo]]
5x10* cell/well®] =2 1 mu_q A7Vsta] 24A407F vljoF &
iR s =D 10 pl9] lipopolysaccharide(LPS, 0.1 pg/mL,
Sigma-Aldrich Co.) 559 A2E FEEZE A T|olo] 244
ZF B vigslginh. HiRE S HE o]-85to] ELISA kit
(eBioscience, Inc., 10255 Science Center Dr., San Diego,
USA)O & TNF-o ¥ IL-69] S E-4J510] multi microplate
reader(Asys Co.)& ©|-83}9 450nmo)|A S TEE S35
t}. Cytokines $FFS TNF-o 2 IL-60 & ZFAJSH HE7afat
Aoz ﬁ]ﬂ'o}y\qi

3T3-L1 AWHMpAH|Ze| 25 R

3T3-L1 AHPATLAEY] Bk EL Yeh 5(1995)9] HpH
S Zu5kct 24-well plateo] 3T3-L1 A|ZZ 2.5x10°
cell/well®] s==2 1,000 uLA A71515. 2™, 100% confluent
e} 5w 2 iRk 48412 B HIF 5 DMEM 14
o] MDI(1 uM dexamethasone, 0.5 mM IBMX, 1 pg/mL
insulin}E H7Fsto] HjA| e 9 AlE ATE 51310H, 484
B AYAE 23k sk 48A1%F 7HHo R
DMEM Hjj#[of| 10% FBS®} 10 pg/mL insuling 4750 Hj
A 13t 8 100 uLo} AR F 38] Helslelon, miet
A2 A2 T 482F vleysto] 9 wape AAES Bl
sttct

Oil-Red O staining ¥ A=A

Oil-Red O staining ¥ AFZFEAL2 Kang 5(2013)9] 1Y
= Farsto] SASI A A 2ot ek & HijA] A|A
9l PBS(phosphate buffered saline pH 7.4)% A|Z5}3.0.H,
200 pL9] 10% formaldehyde 89S 7ol AAAZ &
400 uL9] Oil-Red O solution(Sigma-Aldrich Co.)S Zt well
of A7) & aolAf 1X7F FM6tGIrE A dEH A
M 3= Y3 100% isopropanol 1 mLE 7}l 0,
510 nmOJ|A] multi microplate reader(Asys Co.)S ©]-&5}o]
FHES 249

Free glycerol & =3

Free glycerol T&F 42 Lee 5(2014)9] B &ars}
of Z7golqitt. AGAE B3t s 3, Al vk 50 pLot
59 free glycerol reagent(Sigma-Aldrich Co.)E 75}
37C, 5% COE Zﬁ?@% incubator(MCO-18 AIC, Sanyo
Co.)ollAl 30E7F W4 & 540 nmOJlA] multi microplate
reader (Asys Co.)E ©]&dle] SHLE =435I} Free
glycerol T&F2 Glycerol standard solution(Sigma-Aldrich
Co)0R AT FERFIHOZ AN,

SAZ2
AN ATNE B EZEHERE UERAIT SPSS(19.0, SPSS
Inc., Chicago, NY, USA)E 0|83}t EAHLA(ANOVA)S Al
Astgon], 2t 24 Bagel S (p<0051 Duncan's
multiple range test§ AA|5lo] HA5IALE

Znt 2 %
+8, 2T U 0 B
52 gulo] BE s £33 +2 39 L S5

SF2ES Table 13} Zth 95, 70% oEkE 2 t” 70% HERS
2Z120] 2280 717} 8.86%, 6.11% L 6.93%2 T4 =&
EoA 7MY 2 £ YERATE AAE W S 24

Table 1. The yield, total sugar and total protein contents of Agastache rugosa extracts

1 Yield Total sugar content Total protem content
Sample .
(dry basis, %) (glucose, g/100 g) (BSA?, ¢/100 g)
HE 8.86 33.98+4.38" 9.33+0.06°
EE 6.11 21.25+1.95 9.78+0.16°
ME 6.93 25.3243.34° 10.25+0.00"

YHE, hot-water extracts of Agastache rugosa; EE, 70% ethanol extracts of Agastache rugosa; ME, 70% methanol extracts of Agastache rugosa.

YBSA, bovine serum albumin.

IMeans+SD (n=3) within each column (*°) followed by the same letter represents no significant difference (p<0.05).



9 A EAFFESA A2sE AT (2021)

(Cha 5, 2009), %2 ule] F4o] Z7Htel et 7484
G| §EYo| EolA(Dong 5, 2004), B FEES
g0] g A Rt Ao we:

59 G 27 20k 95 FE201A 3398 100 O

e 7oz ARE: Pak $Q012)2 HEF $58 5
I B 574 2, 537 /100 g0 Uekrth Buste
g, ol Mgl et A2A) o] 484 ehrslEel &

i
2 90129l Xjol7} L] 99k, Park 5201212 v
2% 3580 S0 F 24 AT} 1110 100 g0 B
Tsto] & AT ATl SARE kS Uerolch

Of

Zd|H= Y ORAC value
F= 8ol e v FEE9 FEYWE AT E
ORAC value 7% ATE Table 20] HePICE ZE=
L 4B 27} PARBEA 2417191 OH71E 71
Aot Aol A FAtSH=A Agsto] 215 Ak o,
9 13} ol 22 caret ARlEAS ekl 242
o] S7HESE YR 71s0] SR dEA
QItkBlois, 1958; Choi?} Chung, 2019). EEZ2|Hs TF =
4 A3k, 70% WS E 70% ofehE FEENA 2 16.02
/100 ¢ T 14.07 g/100 gO& =2 ek epjon, Ji S
(20202 HiZFF oe-E 259 FEYHE FF S 2
3}, 34.51 mg gallic acid equivalent(GAE)/gC & X 15} T}
ORAC valuels 2 2te] Agko] olgt ghlele 245}
= WRoEA AF Y 84 E A8 v et WSSt
7] HiZoll -3-&RI97t Wol BEARS] AR S40f Eol
o]- &1 qltt. 84 HIEH EQ] UFX troloxE EEEE
T ARESIACH, peroxyl radical?] ARt Ao digh
fluorescence?] THAE-S £ e AL =A5k= U

Mool

Table 2. Total polyphenol and ORAC value of Agastache rugosa
extracts

Sample! Total polyphenol ORAC value
P (tannic acid, g/100 g)  (trolox, uM TE/g FW)
HE 10.10+0.11°? 114.29+1.69°
EE 14.07+0.57° 121.03+0.60°
ME 16.02+0.70° 115.3120.70°

YHE, hot water extracts of Agastache rugosa; EE, 70% ethanol extracts
of Agastache rugosa; ME, 70% methanol extracts of Agastache rugosa.

?Means+SD (n=3) within each column (™) followed by the same letter
represents no significant difference (p<0.05).

0 27 7} ojElslel HBHEE £ 5 Qe ol
(Prior 5, 2005). A|5.9] Ak E2lo] AAPH(2,2’-azobis(2-
methylpropionamidine)dihychloride)”} A4 3t peroxyl radical
2 A Ao 2 M fluorescenceS A5 A7 AL &
AJo] 117FE w7k =% 0] peroxyl radicalo] tgt AkS} ®F
A58 2. ORACE 27 Ato] o] wet 6.2}
to] sl &A4E o] s = B g2 S5t 2E
Solst WHOT, AT B FUBL] et e
Ozeee] £ WA, FIHel B ATdE B
i), ATz S 91 AAPHE ALg3lo] SHs)
E49 A5 &ML S ST 5 &
ol whE M2 FEE9] ORAC 74 23, 70% ofehe
FEE00A 121.03 pM TE/gO =2 7FY =2 B4dS LB
Lo, You SQUI8)2 o AEE s F320
ORAC value &% 23}, 70% ollghg &5 7H &2
FEL e Bske] B A7 A} fAE Ao
AUk oftS2 a4 9 XS B 7R Akl Bl
24 20 &9 Aol w8 AEl S dert
o, ARAoe JFS Fo] EEHE F2 o= ¥
SP7F vepdtial B 1skl=d|(Kimd} Kim, 2019), ©# 7t
Soll 70% oflgks 35229 ORAC ol 7P &A1 yehd
Ao AR

%I-AI-=|- EEI'AO-I

2 8o 4E vjx3F E52] DPPH radical &AE
A3, ABTS radical 2724 9 FRAP 4 Fig. 19] UeRY
At BE FEENAN & EH o= B0l Tk 4
o] ettt /At AWollA] 7t 4kstE o] Qlof Al
2t Boff, Tl &4 DNA 343 A, A Akstel 22
ARl AolE foks E42 4EA oH(Lee 5,
2005), AL 228 EXAkso] o5t ABLE AEH=E &
A2 Ay o 9 123} Aot 22 bofFst e
7Htk . B 159tk Yoon 5, 2003). T3t DPPH 2 ABTS
radical AAGYL 77} Fol d ool FH)ZE AJ/dsto]
AE] kst B4 2o AL (Kwak} Choi, 2015),
FRAP L 3HIA|Q] antioxidanto] QJ8] Fe*-TPTZ &3}t
A7t o o] Fe'-TPTZ BAZ & wo] S3=8 54
olo] IS BA5l= HhHo|th. DPPH 9 ABTS radical
AAGFL 772 70% ek D 70% o FEE(1,000
ng/mL)oIA] 61.05% L 47.73%= UEREOH, FRAP 42
70% oferS F25(1,000 pg/mL)ojA 1.142 S 250
Hlol =2 S92 Uit & 8ol ok vixd} 5=
E9| st &3 574 23}, B4 2= Hlsl 70% ok
9 70% gk FEEA w2 4B 23S UeR=l,



Physicochemical properties and physiological activities of Agastache rugosa extracts 93
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Fig. 1. DPPH radical scavenging activity (A), ABTS radical
scavenging activity (B) and FRAP activity (C) of Agastache
rugosa extracts.

HE, hot-water extract of Agastache rugosa; EE, 70% ethanol extracts
of Agastache rugosa; ME, 70% methanol extracts of Agastache rugosa.
Means+SD (n=3) in each column (a-j) followed by the same letter
represents no significant difference (p<0.05).

Kim 5(2017)2 vjs| 8.0 2]0] 22 Qo 9415} Azt
% A, @4 2420 Hlg)] ofee U ke 2220] 9
o} AP} 27 250} B A7l AR ARolgir). ol
22 gofo] 4] wet 229 i 24 9 E2s
sizo] el Holof ofgt Ao Eelul Ftwt Wt
ol Ql= Ao AlgEHHam 5, 2016; Kim 5, 2017).

ok
2

Nitric oxide ‘d-dT

A% wse A z4o Wol wWeol sz 2%
cytokines™} protein 2 free radical 5 THYFSE HA A|EL}:
7l E4E0] Hofstal glom, ws) A=A 5
ARe] T ato g Qs A&AQ1 AFHHES FEsto] QI
A9 24 Aghe o] E 27l ¥9lo] HH(Kim 5,
2010; Yoong, 2011), X d&d AQA, B, 1HY}
9 Ao B Agke] Ujlo® FrfE|al QlrkParkt

Yoo, 2004). YA O & nitric oxide(NO)= I E A &
HES Wl oJ= niZix|o] MRS Exlste] WS AlEkA]Y

O RN HO oH o= o=w2 u

+ A2 YA 312H(Yoon 5, 2011), |23 NO 4

of o 9% w39 WS} 2 BEAL AT 5 A
AoE LefH ek

= 8ufo] T w2 FEE2] RAW 264.7 A|3zo]| of
o A=A 2 NO ATS Fig 20 YERIRITh RAW
264.7 A|zzol| et vz FEE9 ME=AH 4 23
100-1,000 pg/mL LA 95% oFde] AEES HEh o]
AlE=/go] gle2 SRIskT). tiAA|Eo] A= F=0 NO
W& F=sh7] Sl LPSE 1.5mM & AZ|slgion, =
= ABoA & oEH 0 E NO o] 1A% gklst
Ak 70% offekE E 70% HThE: FEE(1,000 pg/mL)ojA]
7.55 yM X 9.10 yME B> 50 HISH(11.43 uM) 952t
NO A Als2 Hehilom, 3] 70% gk 559 74
2 LPS 7} tlR27(32.54 uM) ] 9F 23% HE 74451
Tk Yoon 5(2011)2 g =59 NO AT 5748 2
25-200 pg/mL -sIoflA LPS(1 pg/mL) A2|<kat Bl awsto]
OI5HAl 431901, Songd} Lee(2017)= W& ofeke: &
0] = 9EF0E NO S AP Harsiyich
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Fig. 2. MTT assay (A) and Nitric oxide production (B) in RAW
264.7 cell line treated with Agastache rugosa extracts.

HE, hot-water extract of Agastache rugosa; EE, 70% ethanol extracts
of Agastache rugosa; ME, 70% methanol extracts of Agastache rugosa.

Means+SD (n=3) in each column (*) followed by the same letter
represents no significant difference (p<0.05).
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Cytokine MM &}

TNF-a(tumornecrosis factor-a) 2 IL(interleukin)-6= &
S FEREA tiAAEe] A5 mi7EEol ofsh A=
H(Storck M 5, 1994), ZHestA &8 Al ¥ 2Q1 45 vt
3= FEst] et AREE S7MIA FHAERE ARt
7l & TRt gk g 7)Ao dofjitial By Qi
(Cheon 5, 2009). TNF-o= HILZZ 0] dihs A1, &
T WA e} thAAELS] BASLE festo] HF5 W=
75t IL-6= & &5 4 5 ot By &4
7HAAL Qlo] A% A W] wet Aol S7HEtHLee 5,
2005). AGA|ZOA = ARIEZIRIC R THoflA CRPO] A4t
= A=ohe A9 IL-62] A o] S7tE]o] A4l
o R0| FH|E FTlohH, TS TAIF 9 Tl AR
8% TNF-00] @5-5=7F Fo5HA S7Ietthal B = ek
(Parka} Yoo, 2004).

NO A4 Aol f=stA yehd vz 70% ofgte
FEEE 50-250 pg/mL 5EZ RAW 264.7 A|xEof 2|5}
o cytokines ¥ SSHATH(Fig. 3). TNF-o & IL-6 I
574 2y}, B 5k oEF o7 Qo] Aashke AdE U
BRI} TNF-a &5F 24 23}, 54.06-70.57 pg/mLZ LPS
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Fig. 3. TNF-o (A) and IL-6 production (B) in LPS (lipopoly-
saccharide) induced RAW 264.7 cell line treated with ethanol
extract from Agastache rugosa extracts.

EE, 70% ethanol extracts of Agastache rugosa.

Means=SD (n=3) in each column (*“) followed by the same letter
represents no significant difference (p<0.05).

1 mM *]2]54(83.22 pg/mL) HH] ko] 45l oM, Lim
I} Lee(2020)= THS 80% ofehe: FEE2] TNF-o &
57 23, 5k & o' Furt Atk Halsie] 2
Aol FARE ARE YEdH IL-6 3FF 54 A,
25.41-32.68 pg/mLE LPS 1 mM X]2]5485.35 pg/mL) ThH]
2 S YERSITE Lee 5(2017)2 A F5E9
IL-6 oF 74 23}, LPS APt ] 22 T2 Yehdl
on, Fk o o7 Pido] A=kl sl E A
T} FARFE=T, ol ot ARES Bl vixT =&
9 NO A4 JAIGETE ofdz}, Afo]E7R1S] #H] E3H
AAste] HAXEEAZAY 77 == A= 7|t
Hrh Yun 5(2019) 5599 FEF|(SKH-1)o]] 125 52t
Y 13] @S Foi, vixSF F2& 100 mgkg/day o
o, W2 FEE 250 mgke/day FoI9] IL-6, IL-1f &
TNF-0 59 954 ARIEZIQ & &4 A%, vz ==
0] 12 ¥ A3 APlEIR] FAAF Wdo| A5k

[ SRR L

3T3-L1 cellg &8t ALMNZE 235 AH &} L free
glycerol &tz

AGA| 2= A2 4] 9 Bl Qle] FpUAEH(Ji 5,
2012), TNF-a ¥ IL-6 59| 9573 AIEZIRIS] £H] 57t
2 Qlof Hlgtol] 3t A5 §RS-2 AV Fee] 8 HRle
2 Aok 202 RISt (Park 5, 2014). & 8o
o HiEeF F2EY] AAIE B34 &3, Oil-Red O
staining & free glycerol $F5F 27 Zil= Fig. 4 9 Fig. 59
2t =& 8o TE ¥R F55=3 100-1,000 pg/mL
SR MIT assayS X133 A3, 1,000 pg/mL FEofl4 Al
I =4S U] 50-500 pe/mL == AF|SIRoH, B
< A= ATl Alz=Ado] YehA] 52 g1 7,
Oil-Red O stainingS A3Y5}o] A|HFALA| O] ESlojA] &
I S5t APAIE B dAls 4 AT, vz
T FEES Aok ¥l B3 FEgt oA Al W
lipid droplet®] A/do] @A5] F7lok= 2 ERlstalom,
A& APT7PE 6.88-29.48%E ZAEQAL, 70% ek 3=
ZE 500 pg/mL 5%(29.48%)°14 7FE =2 A5 YEt
W AE RIskGinh BE vixy F55 Aol s
oEHog APAE E3t dA=E AZ FRlsil=T,
Kim 5(2014)2 EE30]| &ol= ofalxk 229 AHAIE
23 s F4 21}, 5k gEH 0= gAdo] A=t
I HAsloH, Kim 5(2017)2 FREE AMEEHOlE &
E3}9] HiRlRY] ofekE FEE0] AR E3} oA 8t
4 23, 300 pg/mL FENA 35%9] Als-S LERITH
I Harskgich



Physicochemical properties and physiological activities of Agastache rugosa extracts 95

A)
140 050 pg/mL 0100 pg/mL m250 pg/ml. H500 pg/mL
120 | a
ababe cd abe T ab
~ 100 } i 1 de ] be _T_ d ¢
S
)
Z 80|
=
=
F 60
3
40 |
20 |
0 :
Control HE EE ME
(B)
120 | ©50 pg/mL 0100 pg/mL, 3250 pg/ml. B500 pg/ml.
= a ab
S 100 Y ede abeyca bed
= def (Icff Cdcff
S g 2 eig
£ 80 g
=
E 6o |
2
2
2 40 |
B
=)
20 |
0
Control- Control+ E EE ME

MDI treatment

Fig. 4. MTIT assay (A) and lipid accumulation (B) in 3T3-L1 cell
line treated with Agastache rugosa extracts.

HE, hot-water extract of Agastache rugosa; EE, 70% ethanol extracts
of Agastache rugosa; ME, 70% methanol extracts of Agastache rugosa.

Means+SD (n=3) in each column (*") followed by the same letter
represents no significant difference (p<0.05).
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Fig 5. Lipid accumulation in differentiated adipocytes visualized
by Oil-Red O staining (A) and Free glycerol contents (B) in
3T3-L1 cell line treated with Agastache rugosa extracts.

HE, hot-water extract of Agastache rugosa; EE, 70% ethanol extracts
of Agastache rugosa; ME, 70% methanol extracts of Agastache rugosa.
MDI, methylisobutylxanthine, dexamethasone, insuline.

Means+SD (n=3) in each column (*°) followed by the same letter
represents no significant difference (p<0.05).

3 W S2E SRS ARl EAIsE TGP 231
=H FE AL glycerol2 R £0 & HIEEo] o2

o|55kH, 3T3-L1 A|Zo|A= F2E glycerol2] T 574
o7 A W SAY] Bl A (Ao R Sl
T Uth(Lee 5, 2014). & 8o TE HixF FE2ES
free glycerol T Fig. 50 UEFTE HE Al= Ao
A BRI 7, AlEAESEA] 22 Control ThH] W2 9tkS
UERH oW, 70% HghE FEE(250 pg/mL)olA] 103.63%=
7P W2 S HolFUrh Jeon 5(2014) of] 05<]
FE59 free glycerol g 54 AW, AHES; FE39F
Control THH] W2 RS UERttal Halsl o, ol= |
W A A, AA| ) A O S8AN S At
HEo] HjfH o g SEE= free glycerol 2] 7140 9
gt Ao g HIsiolry wEbA Hjx3F 252 ANEA <
Al 237} Q= ACE AEHTh Kim 5(2015)2 HjZ3F]
AR /1A 24 | Alo] H4F AAE B3 T 85
S fl8) A C57BL/6 miceE Tt AHS X13Y9]
Fom, A FFE Fofgt diRxdty wjxef FE& 200
mg/kgS 200 pLA 45 5t A Folgh Ay}, Wiz =
= FofutolA aAHHAlo] A= Qlsto] S/ AA| LS
715 WA B 2R JEAF T Basteith
Rosmarinic acide= EE37}9] AlEoA F2 =2 ks
Uee, Bizgke] g 24 Yl dEERd 4
= 3 SIUEA 3o Eolxl GEE AlQI= wiEAlA EF
19] 52 AAst] 189, B, IXEF 5= Aok
Ao g AdFHA thLee 5, 2009). ©]|23} rosmarinic acid2]
B5O= QIsto] vjZgFe] H|Tk &/do] Uehdt A= 1t
=, T 754 Al AEA Hi2F FEE0] AN
7] Yol T HES s A A3 MR At
a5l AlmErh

2 <%

£ AFollA= wix3Fe] 7154 AE AAEAY &8 7t
73S I fote] & 8o TE FE2EE Aot
of o|gfshd 4 B4, WX dayt 9 gt &S 2AF
Sk} S5, 70% oflghE 9 70% HghES AR8oto]
ESES AXsIYoH, & 82 G F2ENA 8.86%=
7V =0] F4EeH, 3 TS EF FE=014 3398
g/100 g0 2 7P =A Yetioieh. S99 o &7 2,
FEEEE F94RI Aol HER] ggton, SEuE
oFF 374 27 16.02 g/100 g2& 70% HEhE FEE0]A
71 A UEFSTh. DPPH radical 24832 70% Mg
F25(1,000 pg/mL)oA 61.05%= 7FF =4 Uebg o,
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ABTS radical 244, FRAP 4] 9 ORAC value= 70%
OﬂE} FEEA 7 =2 S4S YU WixE =

89 NO A4 ks 574 23, 70% ofekE F&5 1,000
ug/mLojA] 7.55 MME M =2 s velileH, 7t
& =2 JA5S HEH 70% ofekE FEE9] TNF-a $&F
O 54067057 pgmLPOM, IL-6 RS 25.41-32.68
pg/mLE e} % = oj&7 o2 slgfo]| 1A
Q15T ERL, 3T3-L1 NZE S AA| =L Tdro*zﬂ el
sﬂrh 70% uﬂE}% 223500 ug/mL)oA] 29.48%E 713

2 JAlsS HERH oW, free glycerol T 70% Uﬂ%%
FEE(250 pg/mL)oA 103.63%= 7MY W2 g UEt
Ribeeg
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