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2 ok AFH AV 9 & §rfo] wE I E 25 F Evde TS ST A ool AFH eE=Y &
T FEEY T Eds T2 41.09 mg/g GAE, 22 *171 o AHTE 70% oehe FEE-2 56.64 mg/g GAEE YERY
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njn|gk /o] Ueiton g4 %%% S UEHA] ot ERE BE FEEA #%‘%WO] L}E}Urxl oot ghat
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Abstract: As a result of measuring the polyphenol content of Humulus japonicus (HJ) extract according to the
collection time and extraction solvent, bothhot water extract and 70% ethanol extract were collected and extracted
in June, and the polyphenol content was high. When the harvesting time was the same, the polyphenol content of
the ethanol extract was higher than that of the hot water extract. As a result of measuring the antioxidant activity
of HJ extract by measuring electron-donating ability, SOD-like activity, and ABTS radical scavenging ability, HI6E,
which has the highest polyphenol content, showed the highest activity. In addition, in the case of the extract collected
in August, the polyphenol content was similar. However, the antioxidant activity of the ethanol extract was high, sothe
antioxidant activity remained high when extracted with 70% ethanol. As a result of measuring tyrosinase inhibitory
activity for evaluating skin whitening activity, HJ6W did not show any activity. The activity at the highest
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concentration was 16.18% for HJI8W, 8.07% for HIJ6E, and 14.7% for HI8E. Therefore, the content of ingredients
showing skin whitening activity was higher in August than in June. In the elastase inhibitory activity for evaluating
the anti-wrinkle activityof the skin, the ethanol extract showed very little activity, and the hot water extract did not.
In addition, since all extracts do not show astringent activity, it is judged that it is not appropriate to use HJ as a
functional ingredient for preventing wrinkle formation. As a result of measuring the cell viability of HIJ6E, which
showed the highest polyphenol content and antioxidant activity, it showed a cell proliferation effect at low
concentrationsbut strong cytotoxicity at concentrations above 50 pg/mL. In the case of the NO production inhibitory
ability, as the concentration increased, the NO production of Raw 264.7 was suppressed. Theamount of NO production
at 1,000 pg/mL decreased to 40.7%. However, whether these results are due to cytotoxicity or the extract’s efficacy

is a part that requires further research.
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ot A o] BH o2 Sole 54 Eintroduced
plant)¥} Q19| H E= 2AFAZH 02 Sofebi] ZE|ER] oF
3 BZslE] A 5hA E(naturalized plant) 2 U 5= 1S
o, AIAEL A AEH(1876W)S 71 H R ALAAE
A5 A SR ER Y th(Korea National Arboretum,
2012). A0} 47143} Y, s5o] WAE Folut S
oAl &3] & 4 e W= AE FY sl =
2 4o FheftolER ejubet W Y, Boleh
ofRE, $48] 5 FHOMAOL Moo F2 EEHTLee,
2007). B 7IAY o2 A=Y 915 Hon Ak 9E
719} QARRoll= Z7HA7E Qlo] AR AL, 9lE E7]0f uhE
U] QAR ZojA Supet moFo g 5-7/0R Zex]
G A "ol lth(Lee, 2003). BE =S A=
2 BE53e= A3AIE 1S W(Song et al., 2010), AA|
ShgEo] o Sx(ER)7E 1610 A&E &9
FEA = 7155 o] Qlal(Heo, 2007) 7+ 2EZA|7} &
Bopxjo} Aefolahis o)f Bow, TP AR
2 mojof i Zs) Eat k.

A Z(Humulus japonicus Sieboid & Zucc.)2 2
(TS F2 A7t 28S & oA s, 1 =
2+ humulone, lupulone, humuladienone, humulenone-II,
tannin, g1, 4| o] &2 FtH(Ahn, 2003). ehtE=
T es Geizo] Wk AT (Hwang et al, 2009) 9
Hghe FEEo] B3 AH(Lee et al, 2012) 50| ©]F0]
o, stgd=o 2ed 559 LC-MS/MSE 53t
Z )|l LAJEA)(Choi et al, 2018), ST F F2ES
e 714 SRS fRAAA WS 1T A
AH(Park et al., 2019) SAYZZHE G = glycosyl
flavones @] -3} A A2 (Nam et al., 2020) 5 7154

~
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I A7 7154 A TR ARSH] Q1% At
AU g R =0 Y 719 IR
(Hur et al,, 2003) A5} g = £8AE9] A4+
(Park et al., 2000)E HSkS wf, 3Htgd=9] oehe 4
T FEEY AYUEAE A UEd Ao o FE Sl
3 AlEAEe QR AZIER B0 EEfd 4 %o
L 2(Choi et al., 2010; Lee et al., 2010) 23] A|7]H A=
g Hludts gesirhal duEgIh
oo & AtoA= EEE AFHEE QFste] =5
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27 FEEEIRE FEE, A5 22D 0|83l
AFE WA OH, GArst BATY 2E M W o

2438 B9l5lo] 7154 SRR vlol o AlEe] V)54
A=A S BRI TA STk E SR
o] U Bt AFI9l 7S 71780 R(Lee, 2003) 73t
9l 693} AN F91 89| AlRS 717t A Hete] B
ulae) okt

1. M2 Al

F2o AR SEE AR 7= A A
A Q2 Aol AR 2S 69 W 397l Aol
A gxell A e = BT AS AgStch el
A Ao AMEE A2 Folin-ciocalteu’s reagent, 1,1-
diphenyl-2-picrylhydrazyl, Tris-base, pyrogallol, 2,2-azino-
bis(3-ethylbenzothiazoline-6-sulfonic acid) diammonium
salt, potassium persulfate, 3,4-Dihydroxy-L-phenylalanine
(L-DOPA), mushroom tyrosinase, elastase, N-succinyl-
(L-ala); -p-nitroanilide, hemoglobin from bovine blood 52
= Sigma-Aldrichol 4 ulste] AHESHTh Al B4 =
A 9 NO A ZAof| ARSE A= melanoma cell
21 B16F10, macrophage cell2l Raw 264.70| 1 ATCCo]|A]
Jofste] ARgsETh Al ujeFe] ARESE dulbecco's

modified eagle medium (DMEM), fetal bovine serum
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(FBS), saline (PBS),
streptomyecin, trypsin< Thermo Scientific Hyclone (USA)
9 Gibco BRL Co. (Grand Island, USA)ol| A Lufj3lo] Ab
83}k NO assay©of] A3t lipopolysaccharides (LPS)2}
Griess A|9F, M| =4 =Ao| AME-E hemocytometer
(Marienfeld, Germany)%} 3-[4,5-dimethylthiazol]-2-yl]-
2,5-diphenyl-tetrazoliumbromide (MTT)- Sigma-Aldrich
Co. (St. Louis, MO, USA)o| Al Ftuj3}$ 2™, dimethyl
sulfoxide (DMSO)+= BioShop (Canada)of|A] FLufj3lo] A}

g3teieh

phosphate  buffered penicillin/

2. N= =&

SRR Are A3 A7le) et Tiste] A4 9
0% LR FEFH A4 F2L A% AR F
108} 4=0] 542 o] 100°Co] 4] 24412k 7hdsto] 5
Zolat Helsh F 2o AlRe] 2L o] GuiE Yol 13]

F7hz FEoto] EYUSYOH, 0% B g FEE Az
0

AR FF2 10815=2] 70% oS do] 24417 |7}
FE 5 S T ¥ 22 AR 22 kel &
5 9ol 28] #7kR & & ZYskalch AR 2ed
FEYLE AIA| 2 oAt F AYeS W sAARE A9
shglon] FAARES 25°ColA Husie] AR
A&ttt
3. Ay
% Eevs & =

al,, 2016). 5,000 pg/mL2 343 225 10 L& AFs}
o] 10% sodium carbonate (Na,CO;) 200 pL2} IN Folin-
ciocaltew’s reagent 10 pLe} &3} & AkLo)| A 30 W35}
750 nmell ] FHES S5 F Belokis B gllic

acidS EERBUE I BEIAE o] gto] Austsick

2) AAsos 54

ZA}3-o]5(EDA: electron donating abilities)-2> Blois2]
v S 235to] =23} th(Blios, 1958). 1,1-diphenyl-
2-picrylhydrazyl (DPPH) 60 puL9} =¥ F&5&5S 120 pL
N dy 53 5 [5E7F 931} 0|3 microplate reader
£ AHgstel 517 moll ) FHES A5t AR
52 A g9 WA BT FHE Fasw

et gict.

AAFAE%) = (1-

A110E A2% (2021)

3) SOD FAFH &4

F=E9 SOD FAFH -2 Marklund 59| W& -8
3lo] A3} thMarklund and Marklund, 1974). 5=
A7 & 20 pLofl Tris-HCl &-5-&9H(50 mM Tris-HCI
buffer, pH 8.5) 130 pLe} 7.2 mM pyrogallol 20 pL-& ¥ 3l
3 F 37°CollA 107 F3F BRAIF T o] ArstE
pyrogallol 952 microplate readerE AFg-3}0] 420 nmoj| A

TP ZsHck

SOD §AHEA%) = (1

4) ABTS' radical 27% &%

ZZ50] ABTS' radical 2245 Pellegrin 5-2]
2 $83lo] =43 th(Pellegrin et al., 1998). 2.45 mM
potassium persulfate?} 7 mM  2,2-azino-bis(3-ethyl-
benthiazoline-6-sulfonic acid)S &3} & Al2of x| 24 A7k
H2]5ko] A E ABTS' radical 92 100% ethanol 2
345k G0} 100 pLo] BEY FHE 100 LS 23 &
735 nmoj A EFEE S5

AR EYE

wute gRE

ABTS 4 7%5(%) = (1-

5) Tyrosinase A4 =4

Tyrosinase A4 2L Yagi S| WS 2§30l
243G TH(Yagi et al., 1987). A& 20 40 pLof| 67 mM
sodium phosphate buffer (pH 6.8) 80 upLo] 10 mM
L-DOPA 40 uL. ! mushroom tyrosinase (200 U/ml) 40 pL
= A7bste] 37°CollA 1087 WA H Th o] % Bhg-Y
7}-d] A/d%E DOPA chromeS 490 nmoj| A Z73}%I T}
Tyrosinase A3 2/d-2> A& g2 Hrprel BH71L9
+3E AasE etk

ABH7RE] SE e

FANTE FYE

A& (%) = (1- ) x 100

6) Elastase #3|&A =74

Elastase A3/ &7 Cannell 59| ®HHS 5-85k
=43} H(Cannell et al., 1988). 7]ZZA] N-succinyl-
(L-ala);-p-nitroanilide 5 A8-3}% 0™, 37°Co| A 30& &
ot A/d % p-nitroanilide 2] AY/J S 445 nmoj| A S745}+51
oh %, 7} AEEUE 94 B HES Azele 40
uL-& FH3gt FH 50 mM tris-HCI buffer (pH 8.6)0] =<1
porcine pancreas elastase (0.5 U/ml) 898 40 plLof 0.4 M
tris-HCI buffer (pH 8.6) 40 uL2 Z7}sko] 37°Cof|A] 28
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7}h%t & 7] A& 50 mM tris-HCI buffer (pH 8.6)] %91
N-succinyl-(L-ala);-p-nitroanilide (3.2 mM)< 80 pL &3}5}
o] 3027+ HH-g-A1# S ) Elastase AT A=

golo] Wrlel mdzbre] S ghagw Uehyelt

o ANaH7 e FHE
AsfE(%) = (1- oRye] Eaw )10

(Lee et al.,

]
2002). U4 HEst HEE A2 AR 8
0.5 mL¥} 1X PBS9]| %5 ?_l

5% hemoglobm £ 05 mLE
2 1500 rpmof| A 33 A4
= 5}‘2'113}. O]—ﬁr %%QH 150 pLg #5}o] 575 nmof| A

=l
n

8) Al Hij<F

ofe) MBS o83t 7t AEL] Wk FHakel 10%
FBS®} 1% penicillin/streptomycin (100 U/mL)S & 7}5F
DMEM Hj A& AME3I 21, 37°C, 5% CO, incubatoro]|
ASAA A gt

0) Az 54 %
Az 54 24

m>~ ox

1312 Carmichael®] =i (Carmichael
19872 #-g5to] At HE B4 24T
/\1]:‘T£(BI6F 10)%_'— 96 well plateo] 2x10° cells/wello] E| & E
180 WL 223} T, ew W@ A 23 A2 8ol 002 mL
g2l & 37°C, 5% CO, incubatorof| A 24 A]1 7} wljoFs}ich.
gaze AR Gojz 22 o] REA mhAlS et
22004 wjeFstict o7 2.5 mg/mL FE2 A
5t MTT-8H 40 L2 &3}35}o] 37°C, 5% CO, incubator
o 4 ThA] 3AI7E HheFRE T feFel e AIASHE ZF well
o DMSO 100 uLE 7}5he] Aleofa] 3087F uheA]7]
3 microplate reader® 540 nmoj|A] SLE=E =A 3}
HE AZEE AR H7l2s Pavlze] SUE Hae
2 FHIG AEZ AEE Y2 A7 &Y Hrret

et al.,

L rlo

N
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Az YE28(%) = (1- - ) x 100
TR SE =
10) NO assay©] 2J3g} nitric oxide Ud A5 =3
NO A A3l= Green 52 HH(Green et al., 1982) S

2 2314tk 96 well plateo] Raw 264.7 cellS 2x10°
cells/wello] E|=% 200 pLA EF31% OD% 37°C, 5% CO,
1ncubat0roﬂ/\1 24N 7F vjoFslQich 1 T 1X PBSE 2¥
washing - lipopolysaccharide (LPS) 1 pg/mL-S- normal2-
ALfgt 2= wello]l gol A=8k3iet 2417 Olﬁ =
2 A 23 AR GHS A 2ste] 244t iRl 3 A5l
< griess regent®} A20)l 4 102 HF-A]Z] & 540 nmoj| A
3 =S S5tk NO YAIs9] dif= A= H7E
I RS SR daeR RS
AEHTLY FYE

NO A 5(%) = (1- - x 100
A S e e )

s
g { oH
1, BMEE 2580 & Baiis ¥ &%
BEL @%EJ Belots, gopunols 5ol A o
s}

o
5
A Hﬁi
rﬂ -

o] phenollc hydroxyl (OH)7]% 7YA) 1 Q)ch.
phenolic hydroxyl”7| 2] == #l=4 ssh=2] A
ol e FE Ao el o ol uiet
—‘-’;EL] ]h-__,] -cﬂ—ako] =715k ulzt -61—/\}§]- A w3 =7}
Aok AT it ok 2R, Eat s s
phenollc hydroxyl7] A iRyl A3kste] theksl oF
o BAS ehiths AR Egk de) oA glcHusain
1987; Lee et al., 1996; Choi et al., 2005; Lee et al.,
2006).

LCTC A
_|>i
mﬁﬁ

m

o{:

et al.,
2005; Choi et al.,

e FE9 & s dEE ST A=
Table 13} £t} SR = &5 F E2dls FF2

Table 1. The content of total phenolic compounds from Humulus japonicus extracts.

Phenolic content (mg/g GAE)

Sample
Hot water extract 70% ethanol extract
Humulus japonicus extract collected in June 41.09 + 1.09 56.64 = 0.34
Humulus japonicus extract collected in 31.56 + 0.17 31.81 + 0.54

August

Result are means £S.D. of triplicate data.
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ool 23t Mtd=9] I F==E0] 41.09 mg/g GAE,
22 A7lell AAFE 70% ofehE FEE0| 56.64 mg/g
GAEE Uehfi3le, 8o Af3fsto] =531 of I
FE52 31.56 mg/g GAE, oete F=&2 31.81 mg/g
GAE9] & UEflo], dpet oets 55 27 69
of AFHstA F=5 A2 F EjulE TEFol =4 vEk
o, HH A7t ZE A E FEEET 10% olTE
FEEY T EHE FFol =& A2 UETHh Lee
9] A-H(Lee et al, 2012)0]4 2 HghE FEE2
% Z9s T 30.13 mg/g GAER UEhyton, o=
8ol Fet eF = FEE vt Aotk

2. = FEE9| TX30is £

AAgols S4 o AH&E 2,2-diphenyl-1-picrylhydrazyl
(DPPH) M4 4 free radicalo|ch. SHAE]A] ¢F-2 Afe]jo
A Asee T 517 nmof|A 2o} S8 =E5 el
3o] EZ3HE  olmi-Abo|u}  ascorbic acid, butylated
hydroxyanisole (BHA) 5 GAks}djo]] o8] Sls]o] tegh
M-S wA =) free radical2 Q1A WollA] x| & o]} thad
A 5= AR A 3ks ESX0sk=T, 71E] I A
3} =4 9 gz SRtE free radicaloll HARE Al5-5to]
27 Ee FIA7IERE 35 AAote b =S =t
(An et al., 2004; Yu et al., 2006). ©]&|3t DPPHS] EAIS
ol-gslo] sida FEE9 AAFolss S5k

P = FEE0 Ao sS 43 A= Figure
13} 2} 6ol 73t 2= 70% o 522
5 ug/mLoj| A 30.42%, 1,000 pg/mLoj|A] 52.32%2] AR}

100
90
80
70
60
50
40

Electron donating ability (%)

Cow 1
30
- _[ l j_l—[ |
10
. | | 1§ |
5 10 50 100 500

A110E A2% (2021)

(=)

s eliglon, 88 A7) 0% olfhe 238 S
pg/mLol A 3.71%, 1,000 pg/mLof| A 36.65%2] HA}5o]
5= UEHRIH 64 3] E4 FEE2 500 pg/mLoj| A
21.49%, 1,000 pg/mLo|A] 43.19%2] Ax}o]so Lheh
Rom, 84 Y I FEES 500 pg/mLoj| A 2.89%,
1000 pg/mLell 4 891%2] AA-golsS rehygiet. )
F A7) 9 S o] mE Aol s Blashd 2
|z F=Es1e W 69 YF FE=0] 8 A FE==
s} 2Bl o] A tehgton], 2 A17]o] A
FEEY AL T0% olehE 550 g5 FEERET A
Agolsol wA UERTE Lee et al(2012) 2htd=
HehE 32529 AAEolsol 1,000 pg/mLof A 38.87%
2 UeRthar Hagk vf gl ol e e oleE

al
FEad vt &Aool

3. EY=E FES09| SOD RFAEE &3

Superoxide dismutase (SOD)+= XA Ujo| A SAAAE
AASH= d] Bolshs F4 % shto]m superoxide (O7)
£ AEEAMHY0)RE == 40|t Alscher and
Hess, 1993; Last et al., 1997). A& Fofl= SOD7} &
Eo] A grot} SOD9} AR EH4dS Uetll= 497t
ZA5lH 0] SOD S-AMJolata dk(Kitani et al.,
2002). SOD fFAFd& S48t H AR&-3t= pyrogallol
= 9714 & (pH 7.9 ~ pH 10.6)°l|4 A-g4tetE]w o]
AFEATSHE SODe| &fsto] oA w= W dHitsteas
E3} AR JalSh= catalaseoll= P WA Y= Ao

2 &3 A JriMarklund and Marklund, 1974).

1000

Concentration (ug/mlL)

B Water (June) ™ 70% ethanol (June) = Water (August)

70% ethanol (August) =Vit.C

Figure 1. Electron donating ability of Humulus japonicus extracts. Water (June) : Hot water extracts of Humulus japonicus
collected in June, 70% ethanol (June) : 70% EtOH extracts of Humulus japonicus collected in June, Water (August) : Hot
water extracts of Humulus japonicus collected in August, 70% ethanol (August) : 70% EtOH extracts of Humulus japonicus

collected in August, Vit. C : Ascorbic acid.
Result are means £S.D. of ftriplicate data.
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70% ethanol (August) mVit.C

Figure 2. SOD-like activity of Humulus japonicus extracts. Water (June) : Hot water extracts of Humulus japonicus collected
in June, 70% ethanol (June) : 70% EtOH extracts of Humulus japonicus collected in June, Water (August) : Hot water extracts
of Humulus japonicus collected in August, 70% ethanol (August) : 70% EtOH extracts of Humulus japonicus collected in

August, Vit. C : Ascorbic acid.
Result are means £S.D. of triplicate data.

Hejof mhet gt E F5E2 SOD FARM S
743 A= Figure 29} At} 64 5 = 70%
ofere FEEL 10 pug/mLojA 10.45%, 100 pg/mLoj A
22.19%, 1,000 pg/mLoA] 45.45%2] S Uelhigle
, 8d AF] oerE FEE9 TS 5 pg/mLofA
15.81%, 100 ug/mLo A 18.52%, 1,000 ug/mLo|A] 22.3%
2 Uit 8Y AFH E¢ FEES 100 pg/mLojA]
5.45%, 1,000 pg/mLol| A 12.38%2] 4d<S Vel gich ut
A6 A A4 FEES FLEES 1,000 pg/mLof A
0.62%°] wlu|gt B/dS YER superoxide A| Aol 27t &
Ate Zde 7o) YeERA] Rtk BE AlROA FEd
TE B4 S7h= mrlsiglen g4 &= ot
< FFE0] B0l #A Uehdth Leed] Aol 52
3f, W Adg, An g D FEE0] 1,000 pg/mLof 4] Z¢
7} 18.77%, 4.38%, 23.05%2] &4 el gt B
3k Zl(Lee, 2020)3} Bl sllS wf 6ol AF T LAFF=
FEES du FE29 20 Ao S Yol &
A

A2 2] THs e YER I

4, EMEZ =E20| ABTS+ radical A7{s &3
Ak 2499 545 915to] DPPH radicals 087 A
5 2A3l 37 duld o2 ARRE= ABTS' radical
A2AS =2 AFL 2,2-azino-bis(3-ethylbenzothiazoline-6-
sulfonic acid) diammonnium salt (ABTS)Q} potassium
persulfate@}2] k-0 2 A% ABTS' radicalo] 4ike} &
Aol oJs) T o] 579 Mel FBAo] HAEo] ATt
=S ws AL 0]83 HolthKim et al., 2009).

sMida 552 ABTS' radical &~7% &% Ak
Figure 33} Zt}. 6ol A FHtF= 70% ofghs 5=
E-2 50 pg/mLoj|A] 6.63%, 1,000 pg/mLoj|A] 99.42%2] 47
55 UeERfgle, 8 A3 70% gk FEES 5 pg/mL
oA} 3.09%, 1,000 pg/mLoA] 99.74%2] A% Lhehi)
th 69 AH A 2EE2 10 pg/mLoA] 0.68%, 1,000 p
g/mLofA] 67.16%2] A5 HERSlomn, 89 A3 I
FZE2 10 pg/mLoA] 0.21%, 1,000 pg/mLojlA] 82.1%2]
275S YERICE AF A7 E 3% §ufjol] mE ABTS'
radical 22752 B]WSPH T2 2 &39S 1 8¢
AF FEE0] 69 AFH FE250 w8l w2 &2752 YE
wglo, 2iF Al717F B2 79 70% ofghe: F=Eo] g5
FEERT A7F0] =4 UElth HEREY] ogkg 5=
59 A0l 1,000 pg/mLoj| A 59.5%, 14 da= 5=
°] 91.6%= KL% Zl(Jung, 2020)7} B]sHHE SHE = 9

we 2EEY A7%L nlmd & A0% Yeth

e

5. 2td= FES2| tyrosinase XaliEd &3

Tyrosinase+= melanin A4 1ol A 71 Fa3t IS
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Figure 3. ABTS+ radical scavenging activity of Humulus japonicus extracts. Water (June) : Hot water extracts of Humulus
Jjaponicus collected in June, 70% ethanol (June) : 70% EtOH extracts of Humulus japonicus collected in June, Water (August)
: Hot water extracts of Humulus japonicus collected in August, 70% ethanol (August) : 70% EtOH extracts of Humulus japonicus
collected in August, Vit. C : Ascorbic acid.

Result are means £S.D. of triplicate data.
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Figure 4. Tyrosinase inhibition rate of Humulus japonicus extracts. Water (June) : Hot water extracts of Humulus japonicus
collected in June, 70% ethanol (June) : 70% EtOH extracts of Humulus japonicus collected in June, Water (August) : Hot
water extracts of Humulus japonicus collected in August, 70% ethanol (August) : 70% EtOH extracts of Humulus japonicus
collected in August.

Result are means =S.D. of triplicate data.
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Figure 5. Elastase inhibition rate of Humulus japonicus extracts. Water (June) : Hot water extracts of Humulus japonicus collected
in June, 70% ethanol (June) : 70% EtOH extracts of Humulus japonicus collected in June, Water (August) : Hot water extracts

of Humulus japonicus collected in August, 70% ethanol (August)

August.
Result are means £S.D. of triplicate data.
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Figure 6. Astringent effect of Humulus japonicus extracts. Water (June) : Hot water extracts of Humulus japonicus collected
in June, 70% ethanol (June) : 70% EtOH extracts of Humulus japonicus collected in June, Water (August) : Hot water extracts

of Humulus japonicus collected in August, 70% ethanol (August) : 70% EtOH extracts of Humulus japonicus collected in August.
Result are means £S.D. of triplicate data.

160 -

140 | **
o 120 A
s
3» 100 -
=
= 80 -
= 60 -
o
©)

40 A

20 A

CON 5 10 50 100 500 1000

Concentration (pg/mL)

Figure 7. Cell viability of extract from Humulus japonicus on melanoma cell (B16F10). After B16F10 cells were incubated
for 24 h in DMEM, the cells were treated with various concentrations of Humulus japonicus for 24 h.
Result are means £S.D. of triplicate data (**p<0.01, ***p <0.001).
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Figure 8. Effect of Humulus japonicus extract on NO production in Raw 264.7 cell. Raw 264.7 cells were incubated with
1 pg/mL of LPS for 2 h and then treated with various concentrations (5, 10, 50, 100, 500 and 1,000 pg/mL) of extract from
Humulus japonicus for 24 h.

Result are means £S.D. of ftriplicate data (**p<0.01, ***p <0.001).
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