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ABSTRACT

This study was to compare the antioxidative activity and the growth
inhibitory effect of fruit extracts of Jeju Litsea japonica Juss. Each extract was
prepared with distilled water, 70% ethanol and 70% methanol to verify its
appearance and measure its extraction yield. In the case of appearance, it was
visually confirmed that the extracts of 70% ethanol and 70% methanol were
relatively purple and the extracts of distilled water was brown. The extraction
yield by 70% ethanol, 70% methanol and distilled water was 17.44%, 17.49% and
11.54%, respectively. Total polyphenol content was the highest in the extract of
70% ethanol with 460.10 mg GAE/g, followed by the extract of 70% methanol
with 400.13 mg GAE/g and the extract of distilled water with 205.22 mg GAE/g.
DPPH radical scavenging activity was found to be 87.73% and 83.00% for the
extract of 70% methanol and 70% ethanol, respectively, and it was 69.66% for
the extract of distilled water. The growth inhibitory effect of each extract

against a gram positive bacterium ‘Cutibacterium acnes (KBN12P02876)’, known

as the cause of purulent pimples, was investigated. Inhibition of bacterial growth
by the extract of 70% methanol and 70% ethanol at a concentration of 0.5-1.0
mg/mL, each, was observed in 3 hours and 6 hours of incubation, respectively.
At a concentration of 0.25 mg/mL, the extracts of 70% ethanol and 70%
methanol showed inhibition of bacterial growth in 9 hours of incubation. The
extract of distilled water did not show any antibacterial activity. The 70%
methanol extract is thought to have the highest antibacterial activity among the
extracts tested. Based on the above results, 70% ethanol which is a safe solvent

for food processing is suggested to be suitable for extraction of fruits of Jeju

Litsea japonica Juss.
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Figure 1. The appearance of Litsea japonica Juss.

(A) Trees of Litsea Japonica Juss, (B) Fruits of Litsea Japonica Juss in May, (C) Fruits of Litsea Japonica Juss in September
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Grinding and Freeze drying

(Pulp of fruits)

Grinding

Extraction by solvents

(60C, 6 hr, 100 rpm)
(Distilled water, 70% Ethanol, 70% Methanol)

Vacuum filtering

Concentrating

(Rotational evaporation)

Freeze drying

Figure 2. Preparation process of extract by various solvents.



23. F ZYdE &%

b Sy Ao & &l F&
Folin-Denis® (Folin & Denis, 1912)& %3

= S= A (w/v, A1E9 10083 5, 2
100 uLE 7Fsto] 29 daolA 583 RESAIIY 1§ 2% NaCO; 300 uL&

Egeto] S 500 uLE H7Fskal nlRbeE TR Aol hAol A 1AIRE WEEAIA

Folin—Ciocalteu’s phenol reagent

microplate reader (EpochTM, BioTek Instruments, Inc., USA)E Al-&3te] 760 nmol
A EFFEE SATGT T 32 gallic acid 402 FAATF oW, A5 F

Z ¥ s 3EFS mg GAE (gallic acid equivalents)/g& e LT}
2.4. DPPH radical scavenging activity

7tk & U Eufe] % &ujE F=Eo| ¥ DPPH radical scavenging
activity e 574317 918t Kim¥} Leee % (Kim & Lee, 2007)< ¥ st =
Aottt 2 F=E 01 g& 7= &= A (w/iv, A8 1008)3e 5, o ghEf
2] 0.3 mM DPPH (1, 1-diphenyl-2-picrylhydrazyl) &< 0.8 mLel| 3|43 A&
2 mLE 7st & st g il 308 WHSAIAH microplate reader
(EpochTM, BioTek Instruments, Inc., USA)E A}&3Fo] 517 nmolA] SHE=E =
AstdTh 1 & tpS9 Ao g 3kakste] DPPH radical scavenging< YWE 0,
A eke] wluE $3] positive RIS ascorbic acid (Sigma-Aldrich Co.,

USA), negative &2 2t % Sl & o] &3t #4313

(Sample Abs — Blank Abs)

PPH adical scavengingactivity (%) = 1— Control Abs

}>< 100

,10,



25 AHEEF R wjF=4

Aol AV&¥ w5 Cutibacterium acnes (KBN12P02876)%= 13 F/dtolH
A7 Z2 WAk otk Cutibacterium acnes 3%, AU Fol Alste
OSwA ARt o o=Fo] YdQlow AGIrial dHA Jvk d*F= BAWHE
EY HAAAY L3 (Gyeongsang National University Hospital Branch of th
National Culture Collection, Korea)ollA #ukgktt. wjx= RCM broth
(Reinforced Clostridial Medium, USA)S Al-&3t1om, 33 Al & Htd
20% glycerol &My} E3talo] -Q0CoA HAFHA Ao ALL3ATE B

H s Ad Ad SAS s qA A HE T gas pakS X

84

&,

-8
719l ¥ o] incubator (IB-21, All for Lab, Inc., Korea)ol| 4] 37 + 05C<9] o2
23] Al $ AF&3E T

2.6. 7t AZYF A 589 Cutibacterium acnes® 35-# 3| &%
g FEES 0, 025 05, 1 mg/mL =& 3|48, 759 £ 3]

WIS T FFES Yol #re FAL Adts AET Annge. A7
0

2 1 x 10" CFU/mL& ZA3 njekal 10

©
>
=
X
—
(e
5
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i
=
S 3

mLA Fdstd o wigS A 3AZF FAo R
vortexing $-°| microplate reader (EpochTM, BioTek Instruments, Inc., USA)Z
AREstel 600 nmelA  FHEE FASAY. ¥ tlEZa> Methylparaben
(Daejung chemicals & Metals, Korea) 0.4 mg/mL, &4 x2S 99.7% DMSO
(Dimethyl Sulfoxide, Sigma-Aldrich Co., USA)9} 7z} F& &wjS o] &3t} 37
+ 05T AA vjFstHA d5o] F4 B oA AeE s34 oz2 Yedlith
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2.7. TAAH

Fehgla 7 APEE Fol4 AEe

o

2 AR E v Adste] Hrgk ol 7
AT A& Minitab ver. 17 (Minitab 17 Inc., State College, USA)< ©]

ot @it ¢ BEAEAE YErllew, getgtel wd #FoAH(p<0.05)=

Tukey’s multiple range testE =3l 75383t}

,12,



3. 2% R nF
31 &

2 Aol AR 7 SuE A= 20189 69 A AFEEAAE AFA
SAHAAN S Mk A T (Litsea Japonica Juss)ZH-EH AFJH o=
AL A2 Aol dufe] Hol= 15 £ 03 cm, A5 1.2 cm®2 BRI g ol
Fig. 3¢] (O), (D), ()& 2 & FEES Stow vugs u A4 2ol7t o

A=dl, 70% F4 egs 3 70% veE FEa2 22 AN 7k A4S 1

ZpA G Ao YE b F& & 85 S A7E Fg. 49 2t
70% FA oS FZFo] 17.44%, 70% vWlgre FZo] 1749%= F2] 2l zto]7}
AAoH (p>0.05), TFF FE2 4 1154%=2 vud vA JeErtH(p<0.05).

Kim 5(2018)¢] At Al 74npA v Anf AA(EA 23 9 B&9 A5

E &2 7+ 864%, 1973% = YEFFoH Lee 5(2020)2] Aol A= 80%
ek 2 7t U due 9lg FE3 A F&o] 7 22.38%, 1896%=
e Jung 5(2012)¢] Aol A ofatollE] &w
375%, SwFT7F 17.1%%2 & Zbol7k Uetsked], ol 4u] o] Z3hd Aiat

|
A+ fatty acids7t 4 ol&&3 werE fujjof o3 &FH Ao AT HT

ok ol shukEUE Akl AAA, FA A A%, WA P FE

,13,



(B)

(C) (E)

Figure 3. Appearances of fruits of Litsea Japonica Juss and extracts,
(A) Fruits, (B) Powder of freeze drying, (C) Distilled water extract, (D)

70% Ethanol extract, (E) 70% Methanol extract.
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20 a a
15 r b
—
x
-
= 10
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=
5 -
0
Distilled water 70% Ethanol 70% Nethanol

Figure 4. Yields of fruit extract of Litsea japonica Juss by various solvents.
“> The means with different extraction solvents followed by the same letter are

not significantly different by Tukey’s multiple range test at p<0.05
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33. & ZYdE &%

BTN B

ok

Pl IELE duje] 35 §ud Eeldis FFS Fig 5

et EE s 33HE-S  flavonoids, anthocyanins, tannins, catechins,

i)

isoflavones, lignans, resveratrols 55 33, A EA dg] x5 o] o
A 2 FAF tF df5o] dH(Joon T 2010). Z@HEo| EAEE U
stol==547(-OH) = o8 stbea A4 2det= ddol o] Fikst aart
Hojuw et &<, a2l FAAA JdFE "AVIE FHKim T
2012).

70% T4 F=Eo] 460.10 mg GAE/g of extract® 7}F% =4 eyt on,

70% WEE FEE2 400.13 mg GAE/g of extract® 4 F&=&3 v us}

_\:;I

o e S HAY SRS FEES 20522 mg GAE/g of extract® £
&

o & Edvs gFo M =2 Ao

ghAd, SR FEEe AT oF 445%9 FEFS Kol M Aolrp Avs=
As &g+ ok
olAY T ot A4 ey Mgz FEIe W EZds T

#gtg Hydroxyl groupe]l XgHe A= 3pghee]”] flE o= AR ¥ tH(Son
s 2016). @Arst &4de] Q= Aow W A

ZYdlE 2 Table 19 YERHRITE =4F blueberry o8& F5 &
4200 + 30 mg GAE/g extract® 7b¢ A Uelgton 30% olge FZEo
2751 + 29 mg GAE/g extract® ¥ WAZ %A YElytH(Samad 5 2014;
Kim 5 2019). 3¢ 92A¢ A2Agete 5 2013 & uegbd & Z84s
kel Apol7k AA UEve= As g9d & vk E=g Kim 5(2012)0] ¢ std
ol A A SF= Onion(Alliumcepa L.), Barley(Hordeum wulgare)= 7+ 187.6
+ 332, 183.3 £ 33.3 mg GAE/g extract= 7hlAZEUS Qo] v FE5E gy

v s Bt o 8 AE FolA = Chajeonja(Plantago asiatica)

o

-+



2464 + 41, Artemisiae Asiaticae Herba 203.9 = 104, Saururus chinensis
(Lour.) Baill 1946 + 5.8, Leonurus japonicus Houtt 1916 + 13.0 mg GAE/g

extract &4 2 &= Zg¥= 3ako] o1y )

,17,



-l

Total phenolic content
(mg GAFE/g extract)
[ ]
thn
=]
T

Distilled water 70% Ethanol 70% Methanol

Figure 5. Total phenolic content of fruit extract of Litsea
japonica Juss by various solvents.
¢ The means with different extraction solvents followed by the same letter are

not significantly different by Tukey’s multiple range test at p<0.05.
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Table 1. Comparison of total phenolic content of various antioxidant materials

TPC of extract

E i 1
xtraction solvents (mg GAE/g extract)

Material (Part used)

Reference

Litsea Japonica Juss (pulp) 70% Ethanol 460.1 = 17.0
Litsea Japonica Juss (pulp) 70% Methanol 400.1 + 9.8
Litsea Japonica Juss (pulp) Distilled water 205.2 £ 151
Korean blueberry (pulp) Ethanol 420.0 + 3.0 Samad N.B. et al,, 2014
Korean blueberry (pulp) 30% Ethanol 2751 + 29 Kim J.W. et al., 2019
Chajeonja(Plantago asiatica) (leaf) 50% Methanol 2464 + 4.1 Kim E.J. et al., 2012
Artemisiae Asiaticae Herba (leaf) 50% Methanol 2039 + 104 Kim E.J. et al., 2012
Saururus chinensis (Lour.) Baill (leaf) 50% Methanol 1946 + 5.8 Kim E.J. et al., 2012
Leonurus japonicus Houtt. (leaf) 50% Methanol 1916 = 13.0 Kim E.J. et al., 2012
Onion(A/fiumcepa L.) (pulp) Distilled water 1876 + 33.2 Kim E.J. et al., 2012
Barley(Hordeum vulgare) (seed) Distilled water 183.3 + 33.3 Kim E.J. et al., 2012
Korean black choke-berry (pulp) 70% Ethanol 1100 £ 56 Hwang S.J. et al, 2013
Chilean maquiberry (pulp) 60% Ethanol 736 + 0.7 Chung H.J. et al., 2016

,19,



3.4. DPPH radical scavenging activity

oAl B4 ZbvkAE U dele] % &vid DPPH  radical
scavenging &4 Fig. 69 YERASITE DPPH radical &71%S E¢tA3E 2] 7]
g715e 7H proton ione Al&ste]l HASIE FRote Vo2 A WolA
AAH o2 WSt Bkt e FElvlE A= Vs @k u
b 54 4ol A AeAg e Akst AFgol oA s hydroxyl
radical 2 superoxide radical 55 AAs= dikst sE€S Hrie o AREHETE
(Kim & 2012).

7 F2ES 10 mg/mLe) BER ANF F oalwd dn 0% F4 e
°]

70% WEre FEEo] TR FEEHU DPPH radical 274 Ao Fodoz
=7 yebsth A ERT o2 AFREE Ascorbic acid®] A7 5E 9878 + 023 W=

70% WgE FEES &7ES 8773 + 354 %9k FoAQ Aolzb (A

(p>0.05). 70% +74 el FEES 8300 £ 2336 %, THT FEES 6966 *
316 % 7oz FAHon IRz g FoHoer W A4S B
A TH(p<0.05).

s, Park (202009 AFelA AFAE vk uF duje] F FEA ol
s BN Ay SRS FEEY A 32550 £ 4558 mg CE/g, 70% ol g
44 mg CE/gSl Ao & Yege=d, o= & A9

DPPH radical 2A% 47 Awrd A7 2 Vel Ku $(2009)0] < &# oF
EAlolde] Hdl F39 7 DPPHE] Hdl F34 o] Hl=zate] AdEAJold Fhak
of wZ DPPH radical 2759 4##A= F94°] A9 ¢lth(R=0.192)2 =

AEAT. FEAloPI S W, akst B el Bo] e ALz Baug wh

X

ZF QUEAol gkl metA i gatkst EAo JEs A= oz ddErh
e 7hnkAE U dufo = fatty acids, lactones, alkaloids &2 T3k 773}

23} o) AuiabEoe] EAely] P oleld JESo BgHow %

ofo
Ol
o
rr
2

tH(Park 5 2020).
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Figure 6. DPPH radical scavenging activity of fruit extract of Litsea
japonica Juss by various solvents.

The means followed by the same letter are not significantly different by

Tukey’s multiple range test at p<0.05.
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3.5. 7HetAEYRE A FE5E9 Cutibacterium acnes® 88 A 8 &3

il

Cutibacterium acnes (KBN12P02876)°

_(H

FEE 992 0 mg/ mL, 025 mg/mL, 05 mg/mL, 1

4%

SE

==
"o

Y AE w) Cutibacterium acnes

[e)

Ao e = 99.7% DMSO (Dimethyl

bl ot

<]

AL

stk WA wEe] FEE

(KBN12P02876)¢] A%

S

=
=

Hxz7Fe® 04 mg/mlL WHEIgehdl g,

mg/mL A3
sulfoxide)

olm

ol

W7 A 4
g

Q

a1

A

o

‘J:l"

A

.

1

735l

(Eon

o) O

1A @& Z=F(0 mg/mL)2 DMSO9]

b

o

°©

7}

YEtA etk (Fig. 7-1). &S 37t

}

Fig. 7-1, 7-2, 7-3
g3 70% HIEE2 184
(Fig. 7-1), o= F7]1-&n

2012).
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Figure 7-1. Growth curves of Cutibacterium acnes (KBN12P02876)
treated with fruit extract at various concentration (0, 0.25 mg/mL) of
Litsea japonica Juss by various solvents. Positive control was 0.4
mg/mL of methylparaben and negative control was dimethyl sulfoxide
(DMSO).
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Figure 7-2. Growth curves of Cutibacterium acnes (KBN12P02876)
treated with fruit extract at various concentration (0.5, 1 mg/mL) of
Litsea japonica Juss by various solvents. Positive control was 0.4
mg/mL of methylparaben and negative control was dimethyl sulfoxide
(DMSO).
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Figure 7-3. Growth curves of Cutibacterium acnes (KBN12P02876) treated with fruit extract at various concentration

0, 0.25, 0.5, 1 mg/mL) of Litsea japonica Juss by various solvents. Positive control was 0.4 mg/mL of methylparaben.
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