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The Study of Physiological and Antimicrobial Activities on the Citrus
Junos Extracts with its Textures and Skin

Song Hee Lee', Moo Sung Lee”

'Interdisciplinary Program of Perfume and Cosmetics, Graduate School of Chonnam National University
*Faculty of Applied Chemical Engineering, Chonnam National University

Q o B AFE A9 B5E 50T 85 FEE2Y 0% eHe F555 o83t dtsl a5y shra s 20161
1L 20173 39704 Agste] 239tk AFdHe 27 33 /b S48t v fh(mean) ¥ 32530 XK(standard
deviation, SD)Z YERHSITE - A3} 3 polyphenol ¥} Tanning#H-2 70%0 -8 FEEo|A] 7.8+0.02 mgGAFE/g, 9.9+0.01
mgTAE/go 2 dF FE2EHT} 52 I43S el 2w, DPPH radical®] £27]5 7} ABTS radical 227159 A] 70% ol &H-&
FEENA F%7} 10000 ppm uH 7} 46.144.76%, 37.1£1.23%% A5 FEERT =7 Yelyth e g C

albicanss A|2Jet 2E oA dtEAS YERN e, T 25 mgdiscoll A E. colit= 50T SFFEE04 18+1.73
mm, S. epidermidis®}; S. aureus= 70% NErE 55 oA 17+4.36 mm, 19+2.86 mmE GTF-FE557 e FE25 EF
=2 garEo] gl 3% SFAATE olof 22 AR HkS v FANEFFEES ol&dto] v, AR e FINAAS
v Ee R g4 g ZHEH LY F e VIRAEEA FES T S AR dud:

Abstract This study analyzed the antioxidant activities and antibacterial effects of extracts from the fruit of Citrus
junos. Theextracts were obtained in both 70% ethanol solution and distilled water at a distillation temperature of 5
0C.Three experiments were carried out between November 2016 and March 2017. The averages and the standard
deviations of the results were measured. The total polyphenol and tannin contents of the ethanol extracts were
7.8£0.02 mgGAE/g and 9.9+£0.01 mgTAE/g, respectively, which were higher than the concentrations in the water
extracts. Furthermore, the ethanol extracts scavenged 46.1+4.76% of DPPH radicals and 37.1£1.23% of ABTS
radicals. The scavenging capability of the ethanol extracts was also higher than that of the water extracts. However,
the scavenging capability of both types of extracts depended on their concentrations.All the extracts showed active
antibiosis effects against every bacteria tested except for C. albicans. E. coli at 25 mg/disc showed antibiosis with
18+1.73 mm for the water extracts, while S. epidermidis and S. aureus showed antibiosis with 17+4.36 mm and
19+£2.86 mm for the ethanol extracts, respectively. This antibiosis rate is considerably higher. The results suggest that
fruit extract from Citrus junos could be useful as a primary material for beauty or skin-related products such as soaps,

shampoos, and scalp enhancers.
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Frrstag s fe Aol AMgE 717le
Water Bath[Lab Conpanion(BW -10H)], 18}F7](Lab
Companion(BW-10H), 7+9}&%7] Rotary evaporateor
(EYELA- JAPAN), sZ4 7](Ilsh1n Lab, Freeze
dryer with shell Freezer), &3 %=5 ZA37] 918t
ELISA reader(BioTek, ELx808, USA)Z AM&3}sith
Aol AbgE 77 2 77 R ti(HB-402,
Hanbaek, Korea)<} Hl%7](Forma Scientific Co. USA),
TG EH7)(AC-01, Lap Companion)9} Alg#E37]
(vortex mixer (VM-96B, Jeio Tech. Co. Ltd), 7} 1t
7](MS300HS, Misung), petri-dish= %7 9 mm, %]
1.5 cmE AME-8H312. ™M, paper disc(® 8 mm, Advantec,
Japan)E A8-5}91 digital counter(KT0074A, Kartech,
Korea)& °]&3ty o +& FA3t=d A sH8lth
3ALEl e S J317] sl AFEE Ajeke gallic
acid®} Foline-ciocalteu's phenol reagent, L-ascorbic
acid, DPPH (2,2-Diphenyl-1-picrylhydrazyl), ABTS
(2,2-azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid)diammonium salt¥ Sigma-Aldric(St. Louis, Mo.,
UusAelA 4 AHEEFC ™, butylated
hydroxytoluene, tannin, sodium carbonate, potassium
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Dy whele Cirae Jemosfinet S0°C for 10hr or 14hr o _
s [12]. 7 $2EE ol8ste] Ziael 591 O 7 ¥
Extraction fross the dey whale Cirru Suvsar fnait < 500, 1000, 2500, 5000, 10000 ppmSo.2 <=H 13}

D% or 702 ethanolat 50°C for The or 353°C for TZhe(I-10, witiwi)
3
Filteation by Using Whatman pager
L
Evaporation under vacomm using a rotary evaporator
L 4
Lyophilaton xnd stene i dry keeper

Fig. 1. The Scheme for Completion of the Extracts
from Citrus Junos fruit in distilled water (DW)
or in 70% of ethanol solution.

23 & EfH= &
polyphenol 32 2= Folin-Denis®H ™[9] ¥ E
[<] oz (A g 1 mLo| Folin-Ciocalteu's phenol

= mLE Y2 F 5~789A £ 10%
Sodium carbonate-£% 100 plE Egsto] A4 1
A|ZEE<t WA 3 ELISA reader(Biotek. ELx808)E ©|
g3l 700 nmolA FFEE FAETH JZ‘*%XE]E
Abgste]l Ae HAFAE ollstd F
polyphenol 3 A14Fel 931, mgGAE/g(GAE: Gallic
acid equivalent)® e O™ ZF 3550 dis) 334
W 2 & Higte® Wrhsksiti10].

reagentA| oF

gallic acid&

ke
T

S
F I3k Folin-Denis'H[9]S W&l 7}
FE% 50 plLoll Folin-Ciocalteu's phenol ReagentA|oF
50 WS ¥ U 5 ~ 88 WA Us 10%
Sodium carbonate-§-4-& 50 plE EFTF TS A 20)A
60+ 59F W3k T} ELISA reader(Biotek. ELx808)
= /\].&3].0:] 700 nmoﬂ/ﬂ _?__Y_I'J—EEJ_ ZX—] 3}011;]_ qEE
ZZE Tannin acidES AFE3te] =4 & Ao 7
0]-8-3}4] Tannin acid ¥H4< 74]’&6}01 mgTAE/g(TAE:
Tannin acid equivalent) 2 YERN o™ 7} FEF0] o
ato] 334 whe SA 5 Jaigks 7 Grkeksich
[10].

2.4 & Bl

% Tannin $H%F
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2.5 DPPH radical A7 &3
DPPH radical 427152 Blois®dH[11]2] L+
o] H2FA o] DPPH radicale] A& 9

L
L
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0.2 mM DPPH(2,2-Diphenyl-1-picrylhydrazyl)E- ethanol®]l
—frﬂl stk 4] s AlF 20 plol
S 180 pbE Efste] 2ol ds At

W28k U2 ELISA reader(Biotek. ELx808)

o]-g3to] 490 nmolH FF=E =4 3sle] DPPH

radical 275 AXleIALE 2T S 2= L-ascorbic
acid®} Butylated hydroxytoluene (BHT)< A}H8-3}3]2

W, A& 5 7 vlaEiA AlLteke] e ghe wld

$(%)= VeI DPPH radical 27243 0] 50%7}

A2 wo] FEE IC50 02 XA 3F5oH, 7F Al59

i3l 33] W SAste] FEghe R RUIEFATHI2).

X0 ol o
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Inhibition(%)=(1-A] &4 7F2e] F34w/A =
FR7EEe] FHE)*100

2.6 ABTS radical A7Hs =3

ABTS radical 227152 Vanden Berg[13]5-<]
S g8 wyd ¥ 480tk 7.4mM 2,2-azino-bis
(3-ethylbenzothiazoline-6-sulfonic acid)diammonium salt
9} 2.45mM possium persulfate S -§-3l|8}o] H-29] A
ol 1 &<t R¥3te] ABTS cation radicalS 4
71 £9E 734 nmoll A §3F% gk 1.45+1.57F 2 5= 9
TE5 A8t ARtk 4 FEE FEE 500,
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3kal 3047k WHS-A17 ELISA reader(Biotek. ELx808)
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3901 o] = agar plate] ol 50 p
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paper A EU&%’% ol
Scientific Co. USA)Oﬂ/ﬂ
om, iz

discE

SHFTFD.W)E A8l H]JJ_ 5]-‘329_11] positive
control 2% Gentamycin(gibco by Life Technologies)<
ARt St E 9= paper disc(8 mm)E E e
clear zone(BFA33he] AES St UeEIS
W, Z} Algol] tiste] 33] wHE SAste] i gow
B ATH 14].

2.8 itz &4

2 AT AE A B 33 9y SA4ske] A
ZH(mean)¥} A (standard deviation, SDG)Z A
skt

3. 947 23 Y BF

3.1 gitst 2y

3.1.1 & Exjmlsa B S

Folin-reagent”} FZ %9l £°] 31+ polyphenol 3
of ol3) Telnd FAom SNt dE olgw A

3 A3} % polyphenol &%} Tannin &S Table 1
3} o] YEeRQILL S0CESF FEEAM = 4.0£0.01
mgGAE/g, 70% Oolete FEE] 73 = 7.8+0.02
mgGAE/gO % oehs FE5EA o § o= 1}
B As & 5 AT Moon5[6]¢] Odnloﬂfﬂ% F At
B 99.5% ol ehe FEEol| A 1.45£0.01 mg - g " ]
o AN F o ol UshES & 5 U
o). 2183 Yoo's{15]9] ATolA frAl B3] A= g
#o] 231.5~2944 mg/100g(2.315~2.944 mg/g)O.%
e A3 vla ahls o frAb FgellA o B

\__

°of U2 & ¢ F ATk Tamnin FF A F
polyphenol ¥ mFVIAR Qg FEEA

4.240.00 mgTAE/g, 70% o&E FZE]A 9.9+0.01

70

mgTAE/gO 2 oehe #3EoA o wo| Lhgron]
polyphenold &R}t o =4 Uge-S & 4 Ak

Table 1. Total phenolic contents, total tannin acid
contents of Citrus junos Fruit extracts and
presented as mean+S.D.

Polyphenol Tannin acid
Groups (mgGAE/g)’ (mgTAE/g)"
Citrus junos Fruit 4.020.01 6.140.00
50T water extracts
Citrus junos Fruit
-+ -+
70% ethanol extracts 780.02 9:9=0.01
*mgGAE/g; GAE: Gallic acid equivalent
*mgTAE/g; TAE: Tannin acid equivalent
3.1.2 DPPH radical £2Hs
FAAEY dF FEEH JdEE FEES 500,
1000, 2500, 5000, 10000 ppm2| == 3} DPPH

free radical®] ~AE4S =43 A}l= Fig. 13} Table
29} 2t} Fig. 194 fAtg5e] 28 Halas
TE EH o R Aol FTFeHS o™ 70%0l
FE2EAA 7S =2 S B 5 AT Table
o] A L-ascorbic acidi= ICs0%k 66 ppmlA] 50% ©]%
2AES BYom 500 ppmell A 78.4+0.35%2] 2AE
< Bl U &7t S & Wl YERuA] &
Skth. BHT 9A] ICsodto] 232 ppm ollew F=r}
1000 ppml A 63.4%°] 27&5 Wbl 5 2 W=
LERA] 29kt ‘rrzh}z %'—}F—ir%Eﬂ} ANeE F=
EoAe= oleke
#hol YehA= %?9/\31% ogks FEECA 10000
ppmol A 46.1+4.76(%) 22 Ukt Jeon[16]5-9] o

o=

5
B

\e}

o] Bz} oJeke FEEoA 80.0% W29 DPPH radical
27%S 1l A s s e ¢ 248 2

o FEIL S ] wEl aAZA el TS &
& OWE} Z1efu} Park[4]9] A7ellA fr2F 79 80%
oﬂ%% FEE9 50 pgmlollA 53%2] A4S 1l A

o Bk W 424e] 3%} H{E LI 2 ATl
A m #3346 2Ao] Erh AL A5
& it



s 220 4UTY 2 YFBY) B A7

600 52| 10000 pug/mlolA 82.96£0.512 L& Ao2 1
-]
§ 500 4= vl DPPHS} PRZIAE f2h #9] oA o &7 &
g 1 ‘_ [ SE 4] =
g 00 Aol Brhe AL & & e W EelsE dolA
"5
— £ 300 - = [ .
_EE == CIFWE HaL 39S i 23] B} d5oA] o 2 kol
200 -
g n . =1
T 100 ~- CIFEE U ZoZ WS uf radical S AA3HE 54 A&
o — . S = -
S oo , : : ‘ : oo gHE 7] wWiEo R F5E vk
500 1000 2500 5000 10000
Concentration{ppM) 500 -
w 400 -
Fig. 2. DPPH free radical scavenging effect of extracts E’ 500 |
from Citurs junos Fruit and presented as g% '
mean+S.D. BHT; Butylated hydroxytoluene 3 E 200 1 ¥ CIRWE
CJFWE, Citrus junos Fruit 50°C water extracts; B® 100 = CIFEE
CJFEE; Citrus junos Fruit 70% ethanol extracts. QEi 00
) ) o 500 1000 2500 5000 10000
Table 2. DPPH radical scavenging activity of extracts -10.0 - )
N Concentration{ppm)
from Citurs junos Fruit and presented as
0,
mean=S.D.(%) Fig. 3. ABTS cation radical scavenging effect of
Cone(ppm) 500 1000 2500 5000 10000 (i)csr;) extracts from Citurs junos Fruit and presented
- P as mean+S.D. BHT; Butylated hydroxytoluene
L-ascorbic 78.4 78.6 79.1 78.4 78.0 6 . ) . o
acid $035  £0.18 000 2035 +0.18 CIJEWE, - Citrus  junos  Fruit 50°C  water
extracts; CJFEE; Citrus junos Fruit 70%
BHT' 60.01 63.4 62.6 61.3 60.3 2% h 1
1061 +1.86 +156 20.61 +0.17 ethanol extracts.
* 6.7 6.8 17.9 32.0 31.5 . . P
ABTS radical scavenging activity of extracts
CIEWE 153 1035 +047 4290 554 Table 3. , . Eing v
20 77 207  mo a6l from Citurs junos Fruit and presented as
CJFEE ‘ ’ : : . o
$0.64 266 071 077 476 mean=S.D.(%)
'BHT; Butylated hydroxytoluene Cone(ppm) 500 1000 2500 5000 10000 (LCSI;)
‘C.JFWE, Citrus Jjunos Fruit 50°C water extracts; T o 949 947 951 %51 95.0 i
*CJFEE; Citrus junos Fruit 70% ethanol extracts. _ascf); 1c 0 1'4 0 .16 0 '00 0 '00 0 '08 181
*ICSO; The values indicate 50% decrease of DPPH radical acl . . . . .
BHT' 94.0 92.8 83.2 53.7 51.2 110
3.1.3 ABTS radical £Hs 046  +1.35 239 885 +831
B AT f4 #F A5 FEEY AVEFEES crpwe: 47 101177 194 304
o] e +5.66 *11.88 £9.84 £598 +9.66
500, 1000, 2500, 5000, 10000 ppm<] == ABTS . By o1 47 33 371
radical®] 27 84S =A3 A7}2 Fig. 29} Table 39 CFEE 065 043 4200 208 +123
YERNSITE Fig. 29} 2] =7t S71gel wek S71g "BHT; Butylated hydroxytoluene
- S = 'C.JFWE, Citrus junos Fruit 50°C water extracts;
© o) 2= olojom EF o ==w =o . g >
= =T M""—‘U%’ 53] Ee FEEoA ¥ =2 & CIFEE; Citrus junos Fruit 70% ethanol extracts.
AGAE B 4 9t 18] Table 394 L-ascorbic "IC”; The values indicate 50% decrease of DPPH radical
acid= 181 ppmolAl 50% ¢4 &~A&S Hilor
06 pol 3.2 g &4 HIt
500 ppmOlAl 94.9+0.14% o]/de] AAE&S HoH
- SN T AL TLFO hyi L= K<) [ = T AC) Al =o] vhE
BHTQ/] 73‘?_1, 110 ppmoﬂ/ﬂ 50%01)\01-0 _/]\_7.]_%% q—E]— © 10 :TLL———E y’]‘l‘*/] -0 ]L]' 1=08 =0} ] = 4
- . ko) AFAlol] BHeALS J=S Qo= gEAl F
LH%\J];}_ BHTT: 1000 ppmoﬂ/q 928i135%9/] *‘Z’]EH i}] a u ]1’]' e} %Oﬂ :‘5‘]'0 o= "o = E———?] t’H.LL“‘I Rl
_ — =0] 9l Ty|o] ETA) o2 EF olEY]
22 MANE ¥ k) vt arAggel ol TH S awewsh LS L Firo2 53] opmIh
S = - = Q= A}k = 0, Aul—ﬁg‘_‘:_ . idis T2
AL oF 5= o). SRR G 2EE) oeke 2z Ao AP T 90%AIM A= S, epidermidis (18],
- - — 3 Bt A o) = Ao 231 Q)= ol 3)
BolAl APY FE GolAle ICnahe tehpa g o1 AN HEE 7P RE{1) £ colish
AU AA ews) ZEk] e Ao et ARl WET R ARRI20] C albiansttTE 185t
. — - =2 319 O F}y}=0] 7} ==L 3} slAF gy
Ag 4 Aok e shin[17)¢] ft Asfe) Qg T8 SR ARG A Tl v gk
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paper disc diffusion-S o] &
3}k clear zone(AS-7A3$H 2
Table 40 Wepilet. fFAba5e] E4 +E3
FEE9 25 mg/disc F=NA S, aureus= 13.00£0.00
mm, 17+436 mm<] clear zones YA oH, S
epidermidisi= 18+3.54 mm, 19+2.83 mm] clear zone<
Atk 28]l E coliol A= 18+1.73 mm, 14£2.39]
clear zoneS H/d3tGl o WF e dut A3 e

3} paper disc(8 mm)E

;q_E.Q. Z_Xétﬂ— 7:13].2

Atk Tev HINET Y vV R E FEE o
e FEZEET C abianso] g 3 A= AE
HehA] 455 4 5 ATk

FE=E] el THFD.W.) oM E ol ihgo
doluhA] ebska-s Elatds Wl 14 H5 Fead
© TFT W] ofHehe RS 9159 2, positive
control®l Gentamycin 723 JAEHZ LA 3
01 FEEN 2L 6”"31}5 HehE 58 *e‘ﬁ

Gentamycin 0.005 mg/discg} 0.05 mg/disc®] =
A1 ¥]S23t clear zones PSRN SH, C albianss Xﬂ
Qg BE oA et Es YERlITh whebAl.

=2 8. aureus, S. epidermidis, E. coliol

A A o s B,

Table 4. Clear zone of Citrus junos Fruit extracts against

.Q__Q_
S==1

Staohylococcus aureus, Staohylococcus epidermidis,
Escherichia coli and Candida. albians and
presented as mean+S.D.

Concen- CJF. CJF.
Sample tration D.W." 50C 70%
(mg/disc)” WE" EE'
S aureus 7.5 - - 8.5+0.71
Clear zone 15 - 10+0.58 9+1.00
(mm) 20 - 12+0.58 10+0.58
25 - 13+0.00 17+4.36
2.5 - - 8.5+0.00
5 - 10+0.00 11+0.00
§ CZZQZ}”;?S 75 - 115252 12+3.06
15 - 14£2.52 154+2.08
(mm) 20 - 168208  1742.52
25 - 18+3.54 19+2.83
5 - 10£1.76 9.5+0.71
E. coli 7.5 - 12+3.33 10.5+0.71
Clear zone 15 - 14+2.08 13+1.41
(mm) 20 - 1541.00  14+1.41
25 - 18+1.73 14.342.3
C. albicans 7.5 - - -
Clear zone 15 - - -
(mm) 25 - - -
: -; No Inhibition : D.W.; distilled water

" CJF; Citrus Jjunos Fruit
: EE.; ethanol extracts.

* .
parer disc: 8mm

x
‘WE.; water extracts.
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Table 5. Clear zone of Gentamycin Staohylococcus
Staohylococcus epidermidis,
Escherichia coli and Candida. albians and
presented as mean+S.D.

aureus,

Concentration S. AS S. ES E. CS C. A

0.005 mg/disc*  10.3£0.56 11.3+0.58  9+0.00 -

0.05 mg/disc 18.7+0.56  19.7+0.58  15.5+0.71 -
'S. A Staphylococcus aureus
'S. E; Staphylococcus epidermis
‘E. C.; Escherichia coli
C. A; Candida albicans
*parer disc : 8mm parer disc : 8mm
" No Inhibition

4. 4

B AT fe st BES T HARES
ol-g&3te] 2016\ 1195 2017 39 224744 ¥
& F3 50T EF FEEI] 0% TE FEES ol
sto] mlu EAskith. A¥Zd3t % polyphenol 3t
Tannin¥F2> 5 FE2HL e FE2E4 o
= ygken, des FEEAA 77 7.8+0.02

[

mgGAE/g, 9.9£0.01 mgTAE/gO 2 Tannindto] o =
Al UgkS & 4= A1k DPPH free radical 2453}
ABTS cation radical 27&AA] GA] A ELE: 5

oA o A yskow L-ascorbic acid®t BHT *9 ICs

Holl= =gehA] EolgARt F7) Eolgol whet &
Aol EoAE= AL & F UL
shgAlS A AyEE S aqureus, S

epidermidis, E. coli, C. albians 75-°] t|3}o] paper

disc diffusion assay©ll 9]t @t golr] A4 FE&
3} S FEE 5 C albians w5 oA X &

= A8 e ot S. aureus, S. epidermidis,
E. coli AT BF ot o a3} vepgon 5
3] S. epidermidisd| M= B 2 FTEHRE UERAL
5 ¢ F A%tk AEd FAEdE g
Gentamycin GA] A UlAdo] 743 C. albians| A
© 3R 237F A3 JeERA] ¢9ken, Gentamycin

I ¥ngd = QAT S, aureus, S. epidermidis, E.
coli ANAE BT Fro] we i ays S48
ERgtTh,

BRHoz §4 FEL
4o o 2/ vehsit), 37D
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T FEEAA Y w2

AiE olgste] FashAnA

epidermidis < °ll
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