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Abstract

Objective : In this study, we assessed the anti-bacterial effects and epidermal permeability barrier
function of red onion juice comparing to yellow onion juice and Houttuynia cordata extract in vitro.

Methods : 3types of red and yellow onion juice were prepared as antibacterial agent candidates with
Houttuynia cordata hot water extract using 4 different bacterial strains (Escherichia coil, Salmonella enterica
subsp. enterica, Staphylococcus epidermidis, Staphylococcus aureus subsp) by colony counting method.

The expression of filaggrin, a marker of keratinocyte differentiation, and serine palmitoyl transferase (SPT),
a marker of the formation of the stratum corneum lipid barrier, in human HaCat keratinocytes were
analyzed using HaCaT cell line.

The expression of COX-2 and AP-1 which is a factor of COX-2 transcription were also analyzed by
western blotting method.

Results : There was detectable anti-bacterial effects on Staphylococcus epidermidis , Staphylococcus
aureus subsp among 1%, 5%, 10% extracts of yellow and red onion.(81%6-100%) The bacteriocidal effects
were not shown on Escherichia coil, Salmonella enterica subsp. enterica among Houttuynia cordata, yellow
onion and red onion extracts.

The in vitro results showed the concentration-dependent effects on the expression of both filaggrin and
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SPT in HaCat cells among 0.01%, 0.05%, 0.1%, 0.5% extracts in Houttuynia cordata and red onion,
reflecting the notion that Houttuynia cordata and red onion can induce epidermal Kkeratinocyte diffe-
rentiation and improve the recovery of skin barrier functions.

The concentration—dependent effects also have been shown on the expression of both COX-2 and
AP-1 among 0.0126, 0.06%, 0.1%, 0.5% extracts in Houttuynia cordata and red onion, while slight effect

in yellow onion.

Conclusion : Red onion juice could be a potential candidate enhanser for the skin care and cosmetology.

Key words : anti-bacterial, Houttuynia cordata, red onion, filaggrin, serine palmitoyltransferase

(SPT), Cox-2, AP-1
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Table 1. Antibacterial activity of Houttuynia cordata Thumb. against test strains

(Unit : CFU/ml)
Number of Number of bacteria
Strains bacteria at
beginning 0.05% 0.1% 05% 1% 10%
E. coil 3x10° 32x10° 3x10° 3x10° 2.9x10° 2.8x10°
S. enterica 5x10° 51x10° 5x10° 48x10° 4.2x10° 35x10°
S. epidermidis 1.2x10" 1.3x10" 1.1x10" 1x10* 1x10" 0"
S. aureus 2x10° 2.1x10° 2x10° 1.7x10° 1.6x10° 0"
" Exceeded 95% antibacterial activity
Table 2. Antibacterial activity of A type extracts from onions against test strains.
(Unit : CFU/ml)
Number of Number of bacteria
Strains bacteria at Yellow onion Red onion b=
beginning 1% 5% 109% 1% 5% 10% value
E. coil 3x10° 32x10°  3x10° 3x10° 3.1x10° 3x10°  28x10° 653
S. enterica 5x10° 5x10° 5x10°  49x10°  51x10° 5<10°  48x10° 184
S epidermidis ~ 2x10'  68x10" 65x10”  28x10°  62x10°  6x10°  L1x10" 532
S aureus 5x10° 1x10™  9x10™ 0 4x10"  15x10™ 0 020
" Exceeded 95% antibacterial activity
" p<0.05

duretsl FE=0B type)d ANYT FE2E
X 1%, 5%, 10%°l A Escherichia
coil, Salmonella enterica subsp AN A = 3=
A7 YyelA] &ko v Staphylococes epi-
dermidis, Staphylococcus aureus ANXE Fo3
6]—?3:1 o] ],}_]ﬂ,u-

A at ok O]HPOUr FEE] vy A
o] S.epidurmidisoll AR A} FEEo
Hlgl] Akl 552 o] Ekthp<
0.05).
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Table 3. Antibacterial activity of B type extracts from onions against test strains.
(Unit : CFU/ml)

Number of bacteria

Number of .
Strains bacteria at Yellow onion Red onion
beginning 104 5% 10% 1% 5% 10% value
E. coil 5x10° 53x10°  51x10°  5x10°  51x10°  5x10° 5x10° 184
S. enterica 6x10° 62x10°  61x10°  6x10°  6.1x10°  6x10° 6x10° 561
S. epidermidis 1x10* 1x10%  12x10%  5x10°  2x10™ (0} 0 040™
S. aureus 2x10° 38x10°  29x10"  19x10" 35x10°  28x10"  15x10" 839
*Exceeded 95% antibacterial activity
 Exceeded 85% antibacterial activity
“ p<0.05
Table 4. Antibacterial activity of C type extracts from onions against test strains.
(Unit : CFU/ml)
Number of Number of bacteria
Strains bacteria at Yellow onion Red onion
beginning 1% 5% 10% 1% 5% 10%
E. coil 6x10° 6.2x10° 6x10° 6x10° 6x10° 59x10° 58x10°
S. enterica 5x10° 5x10° 51x10° 5x10° 51x10° 49x10° 49x10°
S. epidermidis 6x10" 6.2x10" 6x10" 59x10" 6.1x10" 6x10" 6x10"
S. aureus 1.5x10° 1.6x10° 1.5x10° 1.2¢10° 1.7x10° 1.3x10° 1x10°

=l EAFTha AR ollvt, 7 FE=A7 xﬂ;i_oﬂﬁ °f 10/ A Ag
Ego] gashs A FASTL
3. FEE0| M= 2 mf &Y
ZH QIXtof| olxl= & 2 FZ20| mF FH =™ QIXjof
o|x& %8k
1) M=ZE 2o 24

FEEO I A V)T HE A8 S A

FEEo] AP A E(Human keratinocyte H17) &, ZAPPNEFE o] g8t I
HaCat cell line)oll P]2]= F&FS dolrr] < W7ol Fa3k FAAE &-8H= filaggrindt
ste] 7HA FEES FEE HEA A SPT¢] ¥+ mRNA level S RT-PCRZ #4]3}
Ao FdS FRlIskat) 37K FEES O, gom 1 AIE Fg 20 YeESIh Fig.
001, 0.05, 0.1, 05%E H3Ae vl AE & 2@°A & 4 A= nke} Pl Az F=
FE Rl AR I FE2EY] sE F 2S5 001, 005, 0.1, 05%% A2]atas wol
Thetoe A7y A ko & AellE RS FE o]FEAH 0 filaggrin® W eky} SPT9]
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(a) 0.00% 0.01%6 0.05%
(b)  0.00% 0.01%
(©)  0.00% 0.01% 0.05%

0.1% 0.5%
0.05% 0.1% 0.5%
0.1% 0.5%

Fig.1. Viability of test cells by concentration of test extracts
(a) Extracts from Houttuynia cordata Thumb., (b) Extracts from Red onion,

(¢) Extracts from Yellow onion

W o] Frbstat gk A ST FEES
00L 005, 01, 05%= Azakgle o oA
T 9EAX O R filagerin®t SPTY Wl ko] =
7]’°]’M‘:]'(Flg. 2(b)). ‘ﬂ'@, Eh;l_}%l:,xﬂ— “li‘%%%
0.01, 0.05, 0.1, 05%= AH&3t9s w F= 9
X0 2 filaggrin?} SPTe] Wd o] F7fst

gou, oz FEEY ANYs} FEE ]
3Fo] whaoko] WX kgkrH(Fig. 2(c)).

2tol i 7] QA COX-2¢] ¥z COX-2¢]
transcription factor ¢ 3 7§91 AP-1¢] 2&
S western blotting®.® #Astgom, 1 A
= Fig. 39 YERITE Fig. 3(a)olx & <
Ji vkt Zo] oAz FEES 001, 0.05,

o

50

0.1, 06%= AgatAs wo] = ojEA o

COX-2¢] W&ol ofzt 7HA4sk9al, AP-1 9
Al FE7F STV mek o ge] ghAst
Ak T Ak FEE] A9 001,
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Fig.2. Expression of filaggrin and serine palmitoyltransferase (SPT) by concentration of test extracts

(a) Extracts from Houttuynia cordata Thumb., (b) Extracts from Red onion,
(c) Extracts from Yellow onion
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(a)
Concentration
COX-2
AP-1
ACTIN

(b)
Concentration
COX-2
AP-1
ACTIN

(c)
Concentration
COX-2
AP-1
ACTIN

(a) Extracts from Houttuynia cordata Thumb., (b) Extracts from Red onion,

0 001% 0.05% 0.1% 0.5%

| T—  ——

W e e

0 0.01% 0.05% 0.1%

0.5%

—— -

0 0.01% 0.05% 0.1% 0.5%

R W —

Relative Expression Relative Expression

Relative Expression

0.5 4

0.0 -

0.5 1

0.0

0.5 1

0.0 -

. COX-2
= AP-1
0 001 005 01 05
Concentration (%)
. COX-2
= AP
0 001 005 0.1 05
Concentration (%)
. COX-2
 AP-1
0 001 005 0.1 05

Concentration (%)

Fig.3. Expression of COX—2 and AP-1 by concentration of test extracts

(c) Extracts from Yellow onion
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