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Analysis of Chlorogenic Acid Content and Biological Activities of
Aralia elata Ethanol Extract
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Abstract - This study was conducted to quantify chlorogenic acid content and evaluate biological activity, such as
antioxidant, antibacterial, anti-inflammatory, and digestive enzyme activity of Aralia elata ethanol extract (AEE). The SCs,
of DPPH and ABTS radical scavenging activities of AEE were 4.79+0.05 mg/mL, 5.79+0.05 mg/mL; total polyphenol and
total flavonoid contents were 170.0+1.8 mgGAE/g, 105.5+4.1 mgQE/g, respectively. Nitric oxide (NO) was increased in
RAW 264.7 cells and Caco-2 cells with treatment of LPS, and production of NO was inhibited by AEE in a concentration-
dependent manner. Production of NO was reduced by 60.0+1.1% in RAW 264.7 cells and 50.7+2.8% in Caco-2 cells at of
AEE. Similarly, the production of inflammatory cytokines (TNF-a, IL-13 and IL-6) was inhibited in a concentration
dependent manner. Antibacterial activity increased as the dose concentration of AEE increased, and the MIC was 75 mg/mL
for L. monocytogenes, and 100 mg/mL for S. typhimurium and H. pylori. In addition, amylase and protease enzyme activity
was observed in AEE and increased enzyme activity was observed according to the concentration of the extract. AEE
contained 7.06+0.01 mg/g of chlorogenic acid. As a result of the experiment, it is judged that it can be used as basic data for

the development of health food using Aralia elata.
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Aralia elataw T-5 5T Araliaceae) ] 431 A=A
B, A, $7 HE, 2ol Sof Agska glo

A Opg B 4402 451 ek, FEUE SRl A
Y, ey, 209, W 9P AR o) A=) Agata gl
(Cha et al, 2009; Kwon et al., 2018; Qi et al., 2018), °¥2]A
.2 triterpenoid saponin, sitosterol, choline, 3,4—dihydroxy —
benzoic acid, oleanolic acid, echinocystic acid, palmitic
acid, echinocystic acid, linoleic acid, hederagenin, methyl
eicosanoate, congmuyanosides A, C, D, 3,4—dihydroxy—
benzoic acid 5 $H3-5}11 QTHAIN et al , 2017; Jin et al,
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o)
Kwon et al., 2018; Qi et al., 2018), F59] ojdleyt Q2 =55
SHE oS b3 glo] B A LB Algti ). FE
9] o} 9of= ascorbic acid, retinol, S—carotene,
chlorogenic acid, 5—O-caffeoylquinic acid, 3,5—di—O-caffe—
oylquinic acid 52 33511 QITHAIn ef al., 2017; Cha et
al_, 2009; Kim et al,, 2013), Chlorogenic acid+= caffeic acid
9} quinic acid”} ester 23} hydroxy cinamic acido] £31=
Zepols SrERA A9, A 222, SR, AR, o
Ql, SR|Hedd, It 5 thet Aol FrE o] et
(Chung et al,, 2011; Kim, et al., 2018; Lee et al,, 2018),

Chlorogenic acid= BH3}E-2- Hljol= G421 a—glucosidase
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AANA Spdhadt TG0 45 AaAIF O 2 A
A Aot 8 3 a4} 21 A A oA, S
HE A, B H 7k A A, HALSE ek, Al
B3 et 59 A5 VERATHChung et al,, 20115 Lee
et al,, 2018; Oboh et al., 2015).

2| A Agho] F7FsaL Qlrt. 53] coronavirus disease
2019 (COVID-19)7} Zhrkgof] whe} ArjlS2] A188o] 75

3 A7AEES Admsto] AAdRjaol it Ealol S7ista )
L Q

o] A%l mre} o5& Asle 5717} 571 AL, 7kl
IAEZAER ol 9t} A& 431 E

7157 S5 Aol Zstol = Aalege] of T0%E Al
om, Ao SAREE L vk, & A58 Tl 4l

d

A AR L A8 A=

A5 23olA A 755 e siba Aol A
sto] 812, B 5 R FEE Elshal A vietal A e
Fpetrel 24l oAl A 5 Aol ARgstten,
FE(SCAE-2000)2 ()= g7 =gkl Hagsfo 9l

th Alge $AISte olmEE AlASHL 10 m FA = AE %
a

Sto] =4 AxA7] & Bay)7])(HR3752/00, Philips, Amsterdam,
Netherlands) 2 E4jj5}o] 1:5 H|- &2 40% EtOH=S A 7}15}al 2
5TA 4AI7E F=E3150 FE5-2 YAlEe]7] (Super—22K,
Hanil Science, Incheon, Korea)E ©]-&3}0] 1087+ 3,000 x
g2 NS A5 W 1RBY] AAL Sl kA
(Advantec NO, 2, Tokyo, Japan)& ©]-&3}o] ¢ oJ2bA1 A
t} omolo 7FoRe27](N-1000, Eyela, Tokyo, Japan)S A}
$310] 30 brixt 52471 F, SAAE/1S Mg}l 2415]
AXA|7A EIH(AEE, 3.16 g, 15.8%) & A|&3to] —207C o] Ht
SHAA ARdol ATt

5 o5 559 Chlorogenic acid 5 £4] 9 AJ2|EA4

AR @ A

2,2—diphenyl—1—picryl hygrazyl (DPPH), 2,2—azino—his
[3—ethylbenzothiazoline—6—sulfonic acid] (ABTS), pyrogallol,
gallic acid, ascorbic acid, quercetin, Folin—Ciocalteu's phenol
reagent, minimum essential media (MEM), 2, 7’—dichlorofluo—
rescein diacetate (DCFH-DA), potassium persulfate (KsS:0g),
3—(4,5—dimethylthiazol—2—yl)—2, 5—diphenyltetrazolium
bromide (MTT), lipopolysaccharide (LPS), amoxicillin, sul—
fanilamide, 2,2’—azobis(2—amidinopropane) dihydrochlo—
ride= Sigma—Aldrich (St. Louis, MO, USA)A}, agar powder
= Daejung (Siheung, Korea)A}, brucella broth: Difco
(Detroit, MI, USA)A}, Welgene (Seoul, Korea)A}, Dulbecco’s
modified Eagle’s medium (DMEM)-2 Gibco (Grand island, NY,
USA)A}, penicillin—streptomycin (PS), fetal bovine serum
(FBS)= HyClone (Pittsburgh, PA, USA)A}, mouse TNF
ELISA kit+= BD Biosciences (San Diego, CA,, USA)AF A1 &2
ARE-8kSTH

Chlorogenic acid 24

AEE (%5 40% EtOH &%) 1 g MeOH (Burdick &
Jackson Co,, Muskegon, MI, USA) 50 mLE g1l 308 221}
2 3% 0,45 um syringe filter (Whatman Co,, Buckingham—
shire, UK) 2 o]}5}o] EA8}9t} Chlorogenic acid (Sigma
Chemical Co,, USA) #5812 MeOH2- ©]-&5}] 1 mg/mLE
ZA3t 3 0.2 um syringe filter (Whatman Co,, Buckingham —
shire, UK)Z oj7tsto] B4t HFig, 1), HPLC A[2EE
Agilent 1200 series (Agilent Technologies, CA, USA) DAD
detector+= G1315D 1200 Series (Agilent Technologies, CA,
USA), 282 ZORBAX Eclipse Plus C18 (5 um, 250 X 4.6 mn,
Agilent Technologies, CA, USA)E o]-8-5}0] 25Cof| 4] 2445}
At} o] ZARE 0.1% formic acid (A)2} MeOH (B), 945210
mL/min, Al 20 yLE Y5t A& 254 nmofl A A48}
o], EHZAL Table 13} 20, WE o A1 4 2]
2 o35t ARE-51GITE, Chlorogenic acid®] A4S 13
wAu|eh i TS A st TS HASHATHKang ef
al., 2016; Suh et al, 2014).

Hitst 24 &4
DPPH 2]z A7 242 A& 40 4L (312,5-10,000 ug/mL)
9}0,2 mM DPPH 294 180 4L-& &35} 37° oA 30271 vt
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SA)Z1 & microplate reader (Infinite M200 Pro, Zurich,
Switzerland) & 0|85l 4% (515 nm) S A 8}%ith DPPH
eHe]z AL ofef A)E o]-8-810] ARESH31AL, Microsoft
Office Excel 2018 (Microsoft Co,, Redmond, WA, USA)E A}
-§3}o] DPPH 2tt|Zh5 50% A dk= 5= (SCs)E AT
t} | Z O 2 L-ascorbic acidE AME-SFHTH Wang et al.,
2005).

DPPH radical scavenging 274 (%)

ABTS 2|z 2ASA S S74517] et -84 7 mM
ABTS 8919 2.4 mM2] potassium persulfateS §5}0] 12

HO, COOH

P OH

Ho""

OH

OH

Fig. 1. The structures of standard; chlorogenic acid.

Table 1. Analytical conditions of HPLC

S~

17F & HHSAIA F3=7F 734 i POl A 1,.00] EH=E 2
Aatrt SrHE A 2E AR 10 2Lk ABTS YR8 190
(g ST 5 20 Al 1027t HE3-A[AH microplate reader
£ ol-8sto] 734 mol| X SE=E 5745k ABTS i &
AgE ofef Aol Bidsto] 4H=3HAAL, Microsoft Office
Excel 20182 A}83}o] ABTS &)z 50% AAsH= =&
(SCs0)2 AT, 20 2 L-ascorbic acidS AME-3F31
CHBerg et al., 1999).

ABTS radical scavenging &4 (%)

NE AL FE

e = aies g <100

=(1—

TENPELIZTE

3 Beols Yoo SEME 2R AR 1 mle] 1 N
Folin—Ciocalteu's reagent 8 0.5 mL2} 5% Na,COs -2 1
mLE H7FE & A7 F3F ahao Al ¥EGAIT] & Bgag e A
(Agilent 8453, Agilent, CA, USA)Z o]-85}0] ST 795 o]
A SR, B Bl S gallic acide] EETA
(95200 4L/mL, 3]7}4] y=0.0055x—0,0318, R’=0,9969)2- o]
$otol 25100, F Belals S ng gallic acd equi-
valent(GAE)/g 2 2 YERH I THSingleton and Rossi, 1965).
T Sopieo|E S R AlRE AR 0,5 mLof 1 M

i)
£
i
ool
o
>~ Jl)lr
o

Parameters Conditions
Instrument HPLC Agilent 1200 series

Detector DAD detector (325nm)

Column ZORBAX Eclipse Plus C18 (5 m, 250 x 4.6 nm)

Column Temp.
Flow rate

Injection volume

Mobile phase

25T
1.0 mL/min
20 uL
A : 0.1% formic acid in water, B : MeOH

Time (min) % A % B
0 90 10
Gradient » 2
17 65 35
25 50 50
30 20 80

30 min

Run time
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55 oeke 3EE9] Chlorogenic acid
(BioLegend, San Diego, CA, USA) ELISA kitE ©]-8-5}¢] TNF

—, 1L-1G8, IL-6 A %S manufacturer’s instructiono] wh
g} 24319 thJo et al., 2019, Rahbari et al, 2021).

potassium acetate 22 0,1 mL, 10% aluminum nitrate -2
0.1mL, EtOH 4,3 mL 7}3}0] 4087+ A 204 §E-A|71 &
= ZotH o= RS quer—

H 3]
R’=0.9989)< o] fato] Z24alolon & Zabyo|C ek

4 2%
Helicobacter pylorio] T3t AEES] S}&AS kA Ak
(paper disc diffusion)

Iy

F284
Sab

S80I
Salmonella typhimurium, Listeria monocytogenes®}
w22 3t
(agar well diffusion)¥} TJA= i
O clear zone AJAS 245190, FAAAAA =
(minimum inhibitory concentration; MIC)Q} |AAtd-st=
broth micro—

BB 415 mol| A EA5HIcH
FZETA(20-100 yL/mL, 3]7)4] y=0,0014x+0,0011,
AX

o] 1=
2 mg quercetin(QE)/g 2= UEFH A THMoreno et al, 2000)
OFA| L3 Caco—2

cetin9]
dilution method ©. 2 243}t A|E7 = E H71E 1B
H o 2

(minimum bactericidal concentration; MBC)=
i bl O:_ AT
broth®{| negative control ¥} o< #|&]v-2 U0 Salmonella
typhimurium, Listeria monocytogenes w2 v+ A5HA| 423t
S 24A17F, 37CollA vReFekaLl SE= 600 mollA SBEE S
= 245190} AR

AR A

EZ5)a1 5% CO, HljoF
= 37
Rafo] gtee] A sio] 7]500] MICS
o e AFRHE- SHRISKL FREAS] ekE 24e17) )
sfo] A4 202 MBCS 2elelct, vt evlor
2. 400 mg/mL7HA| A7)}l LB agar
8 2710 A
S

AZEA
EH/\W]E—T— RAW 264.7 /\ﬂiﬂ'
Alszol gt 5742 £785k7] 915ko] 96 well plateo] RAW
> [e)
520, 5mg/mL-4 MIT 800
5 }\(])L—,.,L

264.7 M|ZZ 1x10° cells/well 2] T B
710X 37°C, 24417t v FeIGITE, viFE Alazo] HEEE 2A
[e)
AASATE AAAE

= [e]
e

Hjz] o) EEZ3F T 24X 7F uljokA] 7]
= 0.5%10" CFU/mLA

= #4571 99.9%7F = H A =TS MBCE 245t Akbar
al, 2021), =¥ E A %X A]27} A7}E Brucella broth Y

I AZE X 2IStaL 2441 7F HljY)
2 AAZE B0 HkS A7 &
formazan-2 DMSO 100 yLE A7}8F0] 341 540 nmof| Al =4
5l9tHAlley et al, 1988; Boligon et al., 2014). Caco—2 A3
£ 96 well plateo] 2.5x10° cells/well9] 5= & 3131 5%
CO, WP 1OH 37, 2441 R F 4719k BT e
2 2439 tH(Shon et al., 2010; Walia and Chen, 2020). Ho]| A|ZE MICHT} =
-5
AE A EE et al , 2019; Jo et al., 2019; Lehrer et al,, 1991; Osuagwu et
A& HUsHA B335 2 H pylori 435
Z7Fsto] 10% CO, BRE710014 37T, 24417 v st 3itt. 47
o e v og o] Ak W3l W AbE A 2450

ET O
MICe} MBC =55 ZAA3}9tHTakarada et al., 2004)
1.0%(w/v) soluble starch solu—

7=
nitrate EFEHAS E§
= = OFA| T
FATHGreen et al, 1982), Q17F ZAFRIAQ
HEZEEE NO AL 246} %’46}031 Caco—2 M|Z£E
wsto] 37
Hoa

NO A4 oA
TIAAI Q] RAW 264.7 H|E50] 5=
AR E2t A28kl NO A8 F-=st7] f1ste] LPSE 1 ug
/mL EE g 223t & 24A)7F 591 3770, 5% CO, incubator]|
A ulFsteit, o] % uljeFeto] griess AJ2H(0,1% N—(1-naphtyl)
ethylenediamine : 1% sulfanilamide = 1:1)& #|2|5}o] HR-3-A|
570 mof| Al S =S AT NO =2 sodium
stol ARkskOm, NO A oA B
S 2384 84 53
ot A|ZZ221 Caco—2 —Amylase?] Ei%“é L
= tion (20 mM sodium phosphate buffero] 6,7 mM sodium
chloride, pH 6.9) 250 /zLE} Al 2N 500 pLE E3lsto] 308E7¢
37CoNA H-E-A]Zl & 96 mM dinitrosalicylic acid (DNS)
solution 0,5 yL& 75kl 55 F<H100TAA 54171 H
17t} Hk8- A] §= UV—spectrophotometer
Konrad, Germany)

5% Oy Mol
= 24elalct
4CollA 3

o
= O
(w/v) maltoseS o]-&3] 2l o, a4 FAT (unit
definition)= A}7| ¥F-8- ZA(377, pH 6.9)f| 4] starch25-E
¥ 1 unit2 %259

2 NRE AR G2 xS 7IEsto] MEa= ALt

Sk
2.5x10° cells/mLo] FE & &
A 4sAgh vk % AIe) F YT
(Romier—Crouzet et al., 2009)
571 2
A5 Aol EFRl £H] A (Specord 200 Plus, Analytikjena Co
*o 719} 72-& Z A A 24X 7F vl k=] RAW 264, 7 A|3Eo] = ol gslo] E4 = 540 mof|A] AT EETAL 0.2%
HE AR AR E 2417 F1 AA 23 & LPSE A 2fsto] R
LRI 1, 555 S 2K ] 5
ARRSHAT) G54 ALO|E71C1S ELISA MAXTM Deluxe Set 132 Foto]] A= 1,0 ug®] maltose © 51
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ChBernfeld, 1955). Protease S48 0.65%(w/v) casein
buffer (casein 6,5 g/mL, 50 mM potassium phosphate buffer,
pH 7.5) 1.25 mLE A2 0.5 mL2 27} 3+510] 1057} 3
70 A HE2-A]7]1 3 110 mM trichloroacetic acid 2.5 mLE %
7tete] W& FAIAH T HES- Al B= 37Tl A] 305 F2t 4

A 7] ] AFE= AAHES 0,45 um syringe filter= o] 1}5}
I} o3l 2 mlof] 500 mM sodium carbonate solution 5 mL
2} 0.5 M Folin & Ciocalteu’s phenol reagent 1 ml-& &3}t
5 3087k 37°Co| A WE-A|Z] T UV—spectrophotometerES ©]
£5}0] T 660 nmof| A 245HTE BEEA-S L-tyrosine
A7\ ok Solgh R 0 2 Eajsto] ZAJSRIO M, 1 unit= 1
54t tyrosine 1 uge fre|Al7]= 2SSl Alstint
(Kim et al,, 2011),

mlo o

SAAY

HE A1¥ 9] BA %2+ Sigma plot (window version 10,0,
USA) program 0]-83}0] B+ HZHAE AEs)g0m,
o 7FO] HA2- Student’s t—testS AAIBFALL, 37 0]4H9]
7 BAL one—way ANOVAQ} AFE EXO0F Tykey's
multiple comparison testZ AIA|8}AT} p (0,055 $-24 )
= AC = 43515,

M

3 o

Chlorogenic acid =¥
Chlorogenic acid= 1, A4, A9, LgjHed £

u
=

-l == —————

g, 9}l J17tu} 5-9] AlEof $hi-E| o] 9loH| quinic acid®}
caffeic acid’} A Ee|vls SRIEEA A i, 3
o AT, dQ7el, FEAEHE AT 94 59 2=
7HA AL It Kwon et al., 2018; Lee et al., 2018; Olthof et al
2001), AEE®] 3+-8-= chlorogenic acid $F=-2- HPLCE 0]-&5}
o] Table 19] 24 &2 BA8}9t) Chlorogenic acid F2-&H
S HPLCE MeOHE: 0]-85}¢] 1 mg/mLE A5} 0™, AEE
1 g& HPLC& MeOH 50 mLS Y11 22u}7|E 0]-85}0] 30&
7+ 3232 0,45 ym syringe filter= oIA) T HPLC B4
717]= Agilent 1200 series, ZORBAX Eclipse Plus C18 (250 X
4.6 mm, 5 um), DAD detector 325 nmoj|A] E-AI5}IT)H B4 24

0410 ml/min, A& 20 xLE 348107 column 25+ 25T,
0.1% formic acid in water/MeOH (A/B, v/v)& B; 0&: 10%,
B; 7. 95%, B; 17455 35%, B; 2555 50%, B; 305 80%:0] 271

2 24813t Chlorogenic acid 3-89 &A1 2 A
—r( ?)=0,9997 o|Ake] A4S ¢19) 01 retention time 13,01
Hrfjo| A main peak”’} TFE|QITH AEES] HPLC 427}
chlorogenic acid FZ&-g-Nof| 412} Zro] 13 002t} peak”}
519 thFig. 2). AEEY] $-8-% chlorogenic acid $Hg-2- £-4]
gt A3} 7.0640.01 mg/g SO QUSATh

kst B4
A 2 oF o0%k= Bk 17417 Y= Ao 4

A 9lck. QU4 iAol YA =

St AN 44 2o 2 S8 o} Al

HALE o1& A 2 AT} M| E= radical

fu
g
-
2
2
ofl, r—1—4

Fig. 2. HPLC chromatogram of (A) chlorogenic acid standard and (B) Aralia elata ethanol extract.
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Table 2. SCs, values of Aralia elata ethanol extract

O ==uo

5 o5 559 Chlorogenic acid 5 £4] 9 AJ2|EA4

DPPH radical

ABTS radical

Sample : ,
P SCs” (mg/mL) Relative activity(%)’ SCs” (mg/mL) Relative activity(%)’

AEE" 4.79+0.05 3.97 5.79+0.05 1.73

AAY 0.19+0.00 100.00 0.11£0.00 100.00

’SCso: 50% scavenging concentration of free radical.

Relative activity: a ratio (%) of SCsy value of sample compared to that of positive control ascorbic acid.
*AEE; Aralia elata 40% EtOH extract, "AA; L-Ascorbic acid, L-Ascorbic acid was used as a positive control.
All values are expressed as meantSD of triplicate determinations.

ol
i
e
|o

. THebA] AR Y S22 radical 9 A} 5o
12} & 4= 3Ath. Radicalo] AWoll A A4 = A
Aol DNAS SAIA A&
, HES, AT S AEE 9l E} fﬂr"‘fW 7‘]‘41
of] A% radical & AA= QA AHEE oY
5914 B2LE radical HAJ] FO1E WL Aol e 5 9]
(Chang et al., 2001; Kim, 2020; Suh et al., 2020), DPPH+=
ascorbic acid, butylated hydroxyanisole (BHA), tocopherol
5ol 2Jste] ghlElo] e AP 0 2 Woh= 2| E o]&5}o
At B4e S73I ABTSS A5A19) Q19121¢] radical =
Potassium persulfate®]] 2]} AYAI == ABTS free radical ©]
Akt B0 ofsto] A|AE 0] Ao r SR = A E

0] &35} A4S (Cha et al,, 2009; Kwon et al., 2018; Lee
et al, 2014), AEE®] DPPH 2}t]Z 2AZA 1} ABTS ko] 4
ABAS 312,5-10,000 ug/mL S5 H9)Z A5}l on| of
Atz 2 L-ascorbic acidS AME5}FATHTable 2), DPPH
2He] 23} ABTS 21 Zg 50% 2A 8= F5= Q1 SCi YRH
o7 Z2A7ro| e E o] =28 AL oln|glt} DPPH &}
)7 4718 (SCs)-& 4.79+0,05 mg/mL, FATIZTS] L
ascorbic acid=0,19+0,00 mg/mL, AHEA(relative activity)
2 3.97%= A=} ABTS o]z AAZAI(SCyo)-2 5.79+
0,05 mg/mL, %At 2412] L—ascorbic acid:= 0,11+0,00 mg
/mL, relative activity 1,73%= 24 %3t}

Ni
¢

el
>~l>{
@J s
:
%-ﬂ

oM,
ﬂ

3 E9vs ¢ ¥ SR xolE T

HelAlol g s SRHES 4B 23 BB R
A] phenolic hydroxyl7]7} ¢lo] AtjExQ] Thill2l S3} 417
Atk Eelolis iR Fhela Aol g4E A g4t
oF 2 EURA TRt sfelrRet EARE 7 AL glew,
flavonoid, catechin, tanninF2 FEE0 Y AEHE A3},

NH‘

i

Table 3. Total polyphenol and flavonoid content of Aralia elata
ethanol extract

Total polyphenol Total flavonoid

(mgGAE"/g) (mgQE"/g)

170.0+1.8" 105.544.1%

*Gallic acid equivalent, *Quercetin equivalent.
*All values are expressed as meantSD of triplicate deter-
minations.

9 oI, S, YU AT AL L Y3 25

od, o
CRSH P4 11 QJtHCha et al., 2009;
Kim et al., 2000) iﬂﬂliﬂﬁ‘“ﬂé}OlE%*e‘ﬂ( OH) 7}

A3 9lo] of ] Rt 417 AT BR-A| 0BT AloF
o 9Jg atYEe] BelEdd Ao 2 Hlsle e o] &

gto] 22| 59] e 24 3H(Kwon ef al., 2018; Mid—
dleton et al , 2000; Park et al , 2021), Z¢}H 0| == 1},
A4 5 Thoksl A0 2A)81= 22 A] flavones, flavonones,
flavonols, cathechins, anthocyanidins 5.2 & AL &of
iz, ghosl, BT B 0% We o B9l eigt
A& 71X 11 QJtk(Hertog et al,, 1992; Lee et al., 2014; Qi et
al , 2018). AEES] H8-5 & Z3)9|& 31k gallic acid, &
SR Le0| = RS querceting 7|EE AR AAsto] £4
st & E2vlE 992 170,0+1.8 nigGAE/g, & SetE e
o= RS- 105, 5+4, 1 mgQE/g 0% B4 E|QJtHTable 3), Kwon
et al. (2018)9] AtollA F&
chloroform, ethyl acetate® £33t B3 5-9] Z2|v|& 3F

ok FEES n-hexane,

Jol Ay 32-13,42+0, chloro—

form3g-2 ethyl acetate 22
0,52 mg GAE/g, z%ﬁ,‘%% 69.58+0,38 mgGAE/g O 2 B4 5]
Aty B1uEQich B Ao AEES|A] 170.0+1.8 mg

GAE/g0 2 Za|uis lefo] 7| 2A45o] F2.2 gals) 3
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gol it Ao ke,

AEEE NO AL A8k Al 02 Uehdo] ule} &34 =5

RAW 264.7 A9 34 &4 o TRt AZQIAE oAEks A0 AlRE)
RAW 2647 H|3£of| tst AEE]| tfgh A 32=Ad-S MIT assay RAW264.7 H|327} SAJSEE cytokine?l TNF—a, IL—6,

AFH o2 24319t AEES 558 (25-150 ug/mL) = A ] IL-18 55 HH[git}, Yuba 0 2 cytokine H5Ig¥t H e
g A 3}150 ug/mL =714 100% o 2] AlE=AYEC] S4E o Bk 58 Hodh= M| 29] 28-S 2 AT}, TYZ o] AR
AlES/do] UEhAA] ehkth(Table 4). whebr] =/4do] LEht W 2 285h= TNF-a= PAIES AFBAIRIT, ShARE
A] ¢ 100 ug/mL ©]8}2] 5ol A NO A4 A4S éﬂ 3% F2HEE A5 3 Hukee] ol st E SH,
CHTable 5). LPSE. HF = RAW 264.7 X 320f| AEES 25, et 5= Yot A Hotks, 29485 248
50, 75, 100 ug/mL == A2t F NO A4 JA= é gl cytokineQl IL—62 plasma cell®] B3l Grala P Za
A3} 7424793417, 73.940.9, 65.5+0.3, 60,0+1,1%= NO 5 AR S0 28-S Flt) IL-18%= THIEE BA43} A7)
o] Fle o= o & AA|E| QLY Jin et al (2017)9] A :ﬂ I, TH| oA & H]Qh cytokmeg A3 1K Cha ef al,

YL AN 55 ok 2280 G A A7

47.69 + 2,94 yMOE 2Tk BEQc) o]9} 7Po1

2010; Woo et al,, 2018; Yu et al., 2012), LPSE 0]-8-310] RAW

A FEUT g 2=l tiRt @4 NOES 4% 7§ 264.7 l2Zof AF& FEAI71AL, AEES] et TNF—, IL-18,

o
I} 10 mg/kg ol A 17,51 + 3,84 uM, 50 mg/kg F-oftof A] IL-6 A& Z73IUHTable 6). LPSS RAW 264.7 A|3£0]

Table 4. Effect of Aralia elata extract on cell viability of RAW 264.7 cell

Concentration (¢gmL)

25 50 75 100 125 150

105.3+0.7* 105.141.5 101.243.5 99.5+1.7* 102.5+0.4* 101.2+£3.7*

All values are expressed as meantSD of triplicate determinations.
“indicate significant differences each other at p < 0.05 by one-way ANOVA and Tukey’s multiple comparison test.

Table 5. Inhibitory effects of Aralia elata ethanol extract on nitric oxide production in LPS-induced RAW 264.7 cell

LPS Concentration (#g/mL) + LPS (1 pg/mL)
Control
(1 pgmL) 25 50 75 100
1.9+0.3* 100.0+0.0” 79.3+1.7* 73.9+0.9* 65.5+0.3* 60.0+1.1%

All values are expressed as meantSD of triplicate determinations.
“indicate significant differences each other at p < 0.05 by one-way ANOVA and Tukey’s multiple comparison test.

Table 6. Effect of Aralia elata ethanol extract on the production (%) of TNF-a, IL-6 and IL-13 in RAW 264.7 cells

LPS Concentration (#gmL) + LPS (1 pg/mL)
Control
(1 pgmL) 25 50 75 100

TNF-a

2.5+0.0" 11.9+0.3* 11.44+0.1* 10.4+0.3* 9.3+£0.3" 8.9+0.1%
(ng/mL)

1L-6 0.4+0.0 24.0+0.2 18.240.1 16.8+0.2 15.240.2 15.2+0.8

(ng/mL) .40, .0+0. 240. .8+0. 2+0. 240,
IL-1p 24.943.5 75.5+4.7 36.9+2.9 36.4+0.7 35.5£1.0 30.9+0.9
(p&/mL) 943, S5+4. 942, A4%0. S+l .9+0.

All values are expressed as meantSD of triplicate determinations.
“indicate significant differences at p < 0.05 by one-way ANOVA.
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Z|2]gto] w2t TNF—a, IL-18, IL-6 A/do] 71515101, ARE

o] A] 7} Z7Hsto] wet TNF—¢, IL-18, IL-6 AJ4J0] &

T o2 o7 A =St AEE 100 ug/mL F =4 TNF—«

AAe-8 9401 ng/mLE LPS X|2]= thu] 74.7+0.8% A

o, IL-6 AL 15.2+0,8 ng/mLE 63,3+0,3%, IL-18
3.0

o
o 9574 cytokine®] A/dE oAlst] FHF AIE LERd
o

Caco—2 A|3£2] ¥4 &4

Caco—2 A 229 T3t AEES] M| 2548 MIT assay A&
o8 ZAsIltt AREES 50250 ug/mL 5= A 2|3t A}
250 ug/mL FE7HA] 100% AE-go] ZA o] AE|eh BE 5
Zol A Aol VA kS-S ERIGHITHTable 7).
oo whe} /o] UehA] ¢z 555 100 ug/mL )5}k F=
2 AR5 S NO YA 2A5}F9Th AEE 25, 50, 75, 100, ug/mL
o] Lol A 63.9+1.3, 59.7+0.3, 56.4+1.7, 50,7+2.8%=
NO 440l sk ojEH o7 A5t tHTable 8), o|& &3l
AEE7} 2% M2 W) 55 A 08 T 4= e
Ao R AL}

FHEA
S typhimurium, L, monocytogenes, H pyloriol 3t AEE
9] B}t EHA)-2- agar well diffusion®} paper disc diffusion 4]

55 oflgk 2&59] Chlorogenic acid g B4 I A2|8A

o g 253l Table 9). AEE 3 mg/disc §=ollA] S Typhi—
murium®)] agar well diffusion2 0,64 mm, paper disc diffusion
ol A 0.57 mm, L, monocytogenes®] agar well diffusion-S 3,99
mm, paper disc diffusion®|A4] 2,17 mm, & pylori®| agar well
diffusion-Z 6,10 mm, paper disc diffusion 7,14 mm®] clean
zone®| UERST) AEEQ] S typhimurium, I, monocytogenes,
H, pylori®] 55 AAA7 )= a4 A s =MIC) 9 2
AT (MBC)E 24319 tHTable 9). S typhimurium®}
H pylori®] MICE= 100 mg/mL, MBC: 350 mg/mL, L, mono—
¢ytogenes®] MIC= 75 mg/mL, MBC= 275 mg/mL% S4E|3c

238 284

a—Amylase:= L=, WE QA 59 ¢-D—(1,4)—glucan 2
& 72 dfishe Sl EaolH, proteases T E 9| ofn|
Ak peptide 23S 7H=wal AaRA T o] Aslel Haf
Azzel 52 gt A S A ASTHKang et al., 2017; Lee et
al , 2008; Lee et al., 2015). AEEQ] g—amylase B4 ZAJ S
%591 95 mg/ml, S E o)A 1,46 40,01 unit/mLO.2 A&
2] 5 mg/mL (0,8140,08 unit/mL) 2t} F 1 8uf =7 24 =]
CHTable 10). A1E°f g% anthocyanin, proantocyanidins
59| phenold S1gta5 Th A8l 9= B 82 a—amylase
A AsfettH(Kim et al, 2007), a—Amylase E4 SAJ0]
=7 5745 22 AEES] $Hi-E phenold 3kgkEof 711 A
o2 HotElth Protease EAZAS 100 mg/mL FHEofA]

Table 7. Cell viability on Caco-2 cell culture incubated for 24 h with Aralia elata ethanol extract

Caco-2 Cell viability (%)

Concentration (£g/mL)

50 100

200 250

101.5+1.07 103.9+1.3”

103.9+2.97

101.6+1.5% 102.0+2.4”

All values are expressed as meantSD of triplicate determinations.
“indicate significant differences at p < 0.05 by one-way ANOVA.

Table 8. Nitric oxide production activity (%) on LPS-stimulated Caco-2 cell culture incubated for 24 h with Aralia elata ethanol

extract
LPS Concentration (¢#g/mL) + LPS (1 xg/mL)
Control
(1 pgmL) 25 50 75 100
0.9+0.1" 100.0+0.0” 63.9+1.3" 59.7+0.3% 56.4+1.7 50.7+£2.8"

All values are expressed as meantSD of triplicate determinations.
“indicate significant differences at p < 0.05 by one-way ANOVA.

-581-



Korean J. Plant Res. 35(5) : 574~585(2022)

Table 9. Antibacterial activity against S. fyphimurium, L. monocytogenes and H. pylori of Aralia elata ethanol extract

Diameter of clean zone (1m)

Bacteria Diffusion Assay Concentration (g/disc)
1 2 3
Agar well N.D. N.D. 0.64
S. Dyphimurium .
Paper disc 0.01% 0.02* 0.57*
Agar well 1.32 1.86 3.99
L. monocytogenes .
Paper disc N.D. 2.10 2.17
Agar well 1.56 4.46 6.10
H. pylori .
Paper disc 2.49 6.67 7.14

N.D.: Not detected.
All values are expressed as meantSD of triplicate determinations.
“indicate significant differences each other at p <0.05 by one-way ANOVA and Tukey’s multiple comparison test.

Table 10. a-Amylase activity of Aralia elata ethanol extract

a-Amylase activity (Unit/mL)

Concentration (mg/mL)

5 10 15 20 25

0.81+0.08” 1.30+0.00" 1.64+0.05" 2.11+0.05” 1.46+0.01"

All values are expressed as mean+SD of triplicate determinations.
4indicate significant differences each other at p <0.05 by one-way ANOVA and Tukey’s multiple comparison test.

Table 11. Protease activity of Aralia elata ethanol extract

Protease activity (Unit/mL)

Concentration (ng/mL)

20 40 60 80 100

0.34+0.01" 0.5440.02 0.74+0.00" 0.91+0.00” 1.24+0.02*

All values are expressed as meantSD of triplicate determinations.
“indicate significant differences each other at p < 0.05 by one-way ANOVA and Tukey’s multiple comparison test.

1.24+40,02 unit/mL2 EAEon AH%Ewol 20 mg/mL
(0.340,01 unit/mL) X} oF 3,78 27| 24 9 Table
11). AEEY] A2 57}t F7Ktol we} g—amylase 429}
protease A4 FAJo| =759t

5 2

T

B e o S
L ooX o ok

Aol AR 52 40% EtOH=: ©|-8-8fo] =
chlorogenic acid 3t SFAESL &bt & W A3ta A
24519t HPLCE ©]-&3}9 chlorogenic acid $F2-
g 23} 7.06+0.01 mg/g -r=|o] AU, DPPH 2h| 2

!

SHAJ(SCs0)2 4,79+0,05 mg/mL, ABTS 2]z 244 (SCxo)
2 5,7940,05 mg/mL, & Ee]5E e2170,0+1.8 mgGAE/g,
% EofEeo|E SRS 105,5+4,1 mgQE/g 0 & A =i},
RAW 2647 |3, Caco—2 N|FZO)A] A=A o] etz Ik
onj FL oA 07 NO 4ol A= it RAW 264,7 A
sEo) A BZA cytokine?l TNF—¢ A4S 8,9+0.1 ng/mL,
IL-6 AL 15.240.8 ng/mL, IL-18 AL 30.9+0.9 pg/
mLO2 A=l o ARES| A2 w7t kg wef
TNF—q, IL-18, IL-6 A/do] F= oE& o= AR}, S
typhimurium, I, monocytogenes, H pyloriol gt TtE/do|

S22 UEpon, 58 BOH 2529] H2)5w7} 271
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Shof| Wl g4 EAJol g—amylase®} protease AATAYE Z7}
Shith Aol A AARE F=E-8 chlorogenic acidS TFF 8-
St glom, SRAISE a1 Bt Ashaa SAjo] L5 A U
B RS 771678 A= S 4 QS A o= i,
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