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Improvement Effect of Salicornia herbacea L. Diet on the Acne Skin
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Abstract

In this study, the various effects of Salicornia herbacea, including antioxidative function, antibiotic, and anti-inflamma-
tory effect, and the effect of sebiparous reduction due to intervention of the DHT hormone were investigated using. The
result of this study Based on this analysis, the serum total cholesterol, triglyceride, and WBC were found to be signifi-
cantly decreased and SOD, Ca, K, and Zn were shown to be significantly increased significantly in the group that received
the SH pill group after trial fora 12 week trials. Testosterone and DHT were increased in the SH pill group, but it was
not statistically significant. In the case of the skin condition measurements, the number of blackhead pores, skin oiliness,
keratin and, MIC were significantly decreased, and the pH was decreased to norma pH in the SH pill group. Therefore,
it was confirmed that overall skin condition was improved due to Salicornia herbacea diet. The results of this research
result can contribute so demonstrate the potential of actively using that the Salicornia herbacea can be actively developed

as a hedth supplement, and a medication.
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1) Grade I (Comedonal Acne)
Comedone?t $1om, d=of oF 107 ola} &, FEY

9% P97} Qe PR,

2) Grade II(Papular acne)
ol 10~257 papule(-131), BrIdt FH AT
o) Z4, 47 5 mme] =g,

e
L

3) Grade I(Pustular acne)
257Y o)’ pustule(FE) EA|, FF FEI Ae =

SH.

i

4) Grade IV(Severe or Persistent Pustulocystic Acne)
Pustule?} nodule, == 474¢k scaré}t 27 5 mm o]
o 9% §91 =g A,

6. A=A & SA =4

B ATE 98 A" AF AFE SPSS for Window
Version 15.0& ©]8-314 ANOVA testZ YRS ™, Dun-
can o= ALS AFSIATE B3 T1F ol o] it %
o] 7z} A% W3tE pared ttestS AFEEIQ N, HFLEF
HAZ FASAT

= IutA Abgl 2 A AJES ]
w3 Ay giidzke] Ht yol= dlFRT 23.28+2.504], &

T 24.20£2. 90412 8|S AFYIRoH, QA A8 AJF A
2 A dAte] (=2 AT YR 2.83+0.71, T3 B
£ 2.89t0.782 ARSI 1 I Aol AFHU

2. &% Total CholesterolZ} Triglyceride2| =% His}

) X]+= triglyceride, wax ester, cholesterol, cholesterol ester
4 squdene® & A E O] Stk FAAelA BAER A=
2 el 2= o] ATt A4 I 7 Aol o] ¢
< Fske YFAE T 299 S gRAEe I 4
HiEE 1y 927} e ol AdE A¢ 5 vt
o2 o wjEHA Fatar gE7F 23 o] B A=ES
Jo It Yoon WS 2006). whehr] jx]9] 44482 totd
cholesterol &} triglyceride®] &= 74 FA| EH]] AAE
gt A} E 4 ok

Table 10 Ve wEe} o] §ha8k E-8<7(SH pill group)
°] A& A total cholesterol-> 198.09+15.71 mg/dL, A& 3

o

o
td
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183.18+ 23.37 mg/dL = A]& % tota cholegterol 2] 4=3]7} &
oetA HAastATHP<0.01). Fx AolE oA &2t
(control group)2] 73-$-= A1E A 197.25+16.66 mg/dL, A1E ¥
198.25+20.82 mg/dL 2 f-2JslAl= &% 23] total cho-
lesterol o] 718 78S RSt Triglyceride2] 7%, tix
oAM= AlE A 104.67+25.17 mg/dL, A1E 3- 104.75+28.72
my/dLE AlE HE §st folshA] dton, s 58
T AE A1F A 110.00+£17.64 mg/dL, A1E 3 91.73+15.31
mg/dL 2 F2]3HA 7HA3t A tH(p<0.01).
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Fg. 1. Changes in WBC concentration of control group and
SH pill group before and after Salicornia hervacea L. trid.
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05) tha el vIs) 87 A FFol Bsol
J=F GZo] AUHYES HI3HHTHp<0.000).

& Z Testosteron} DHTS| s= Bis}

3] 322 ZF 39 testosteronS )X EHIE 243}
=8 $23F 98-8 3h=t)| 5 o-reductasec ]3] DHTZ #}
A iqxl AE A=) =g Al 5 shel HEgh
Fx] BHE 25t J==28 v = oAz 4 Aok

(Rosenﬂeld R 2001, Koreck et al 2003). T3 q=890] 9l=
AFFE2] AS =& testosterone $X|9F o] JLo0] Bl
T3 Qo(James et al 2004), testosteron & DHTS] A=
o Z] FH] #Yoll o3t A=F N ARE AT F A=

A7} "ok

a2 B A7 e Table 1049} o] testosterone
2ol Alg A 219+3.21 ng/dL, A1 F 2.30£3.41 ng/
dL2 Z7Fhs A% Eiou foshA] ottt dx3 &
B ol A= testosteron©] A1E 1 3.89+3.46 ng/dLol A AR
T 356+2.90 ng/dLE FAdte ATS HPou #9oskx|
2Tk DHT F%+= Fig. 20l oJshd tizwtol A= Al A
0.33+ 0.24 pg/mL, A1E ¥ 0.33+0.16 pgmLZ F2]3HA] 243
AL, g B8wolMe Al A 0472027 pgml, A1 F

Table 1. Changes in blood parameters of control and
SH pill group before and after Salicornia hervacea L. tria

Control (n=12) SH pill(n=11)  P-value'

Total cholesterol(mg/dL)

Before 197.25+16.66” 198.09+15.71 0.902

After 198.25+20.82 183.18+23.37 0.117

p-value 0.740 0.003"
Triglyceride(mg/dL)

Before 104.67+25.17 110.00+17.64 0.566

After 104.75+28.72 91.73+15.31 0.188

p-value 0.977 0.004”
Testosteron(ng/dL)

Before 2.19+321 3.89+ 346 0.233

After 2.30+3.41 356+ 2.90 0.353

p-vaue 0.145 0.164

" Measured independent t-test, ¥ Measured paired t-test within

group, ? Mean+SD.
‘<005, " "

" p<001, 7 p<0.001.
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Fg. 2. Changes in DHT concentration of control group and
SH pill group before and after Salicornia hervacea L. trid.
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e gz AW S22 A ] fo] oo A% Hot
A% e a7 Aol Pastele Az

5. €= SODe| == HE}

F4 Athre aHHgA] AH%F (reactive oxygen species,
ROS)S &olA FE2& o2& Hdst Filskzo] of 7]
Z3hEY ROSY WA 482 234SHE (superoxide,
O )elgtn B2t gud e BeHg3 Aow ikan

o AtslEo] o] & 3}8goltidain & Basd 2003). =&
121 P. acnes= smal molecule peptideS A2Fsh=d, ©]
& PMNLE 3stzrlo g §918tH, A=A 52 by X%
FHddl= 53] PMNLO] HFEHo O WA EE /5
7131, o]5 AM=zel o3l o] ROY(reactive oxygen spe-
CI$)7} AAY, Eu)FTiWebster & Leyden 1980). ©]5 ROS
FAAE] HRAAE FAs ADIIsE fEEka,
%‘ﬂiél% #alstH, DNAS 348t AZAPE S of7]gitt
(McCord IM 1978). whg}x] o]2}s ROSe] 9]3t =g $-9]
24 E45 dAlste skes FEIt ZeA] 47 s &
13t7] 98] B AJPeld= ROS AASS 2= A SOD
(superoxide dismutase) S g3k I8zl stk
Al HS A SODE Rlgh A7 Fg. 30 oJshd tj=
TollME A1Y A 2069.25¢169.90 /mL, A1F 3 2052.00+
186.81 p/mL=E o3k Wshyh HEAE A ehgtont, =g &
Sl AE A1E A 2078.64+150.77 p/mlL, A3 ¥ 240527+
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Fig. 3. Changes in SOD of control group and SH pill group
before and after Salicornia hervacea L. trid.
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2 Fxd x3E ] = ok, T, Wrle] 218 Al AU
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o] Folzl Ao g A7t} Tk ghxol] E3E o] Qe fla
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Table 2. Changes in serum mineral concentration of
control and SH pill group before after Salicornia hervacea
L. tria

Control(n=12)  SH pill(n=11)  P-value
Ca(mg/dL)
Before 8.19+0.18 8.17+0.21 0.822
After 8.20+0.17 8.65+0.35 0.002"
p-value' 0.906 0.001"
K(mmol/L)
Before 3.64+0.14 354+0.27 0.263
After 363+0.22 3.87+0.26 0.023
p-value 0.772 0.002"
Fe( 2 L/dL)
Before 68.92+8.99 65.00+6.56 0.250
After 71.92+7.83 81.6447.15 0.005"
p-value 0.129 0.000""
Zn( e L/dL)
Before 80.25+8.49 80.91+8.99 0.858
After 80.58+7.55 86.73+6.87 0.055
p-value 0.845 0.044
Mg(mg/dL)
Before 1.89+0.14 1.88+0.15 0.873
After 1.86+0.14 2.03+0.18 0.021
p-value 0.504 0.070
Pg/dL)
Before 3.86+0.39 3.94+0.38 0.631
After 3.90+0.41 3.85+0.16 0.729
p-value 0.618 0.455
Na(mmol/day)
Before 138.42+2.35 138.18+1.60 0.784
After 139.33+1.97 139.55+1.69 0.786
p-value 0.067 0.077
" Measured independent t-test, * Measured paired t-test within
group, b MeantSD.
p<0.05, p<0.01, p<0.001.
FrofetA E7stdh gxs 5-8llAe] Mg 5= 19
SHAlE kot Frlete AEs BoH, Pl Aee
ofstA] Al FAsHATE AlY ¥ 2t xS 5879
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g % Hlaol| 1t xfol7h gt mlul2e Ca(p<
0.01), K(p<0.05), Fe(p<0.01)2} Mg(p<0.05)°] At}

oy gt A= vhp-2aof & 2olE AlFElS W AW
Fe =& Fo3tA S718HAAL, Zn 52 B 8 vk
ZoXe frolstAl S7HstA oy B vhe-2dXe 1 A
o7} #JshA] sktia B sk Kim MW(2007)2] <}
I LXete Ao, Fxd 58 A 7] @AY bt
of o] mlE FEo] VIR ks AR8o] FTkete] o=
5 I5RE MAANE F J5S ERIEHATE =3 A8 1A
< AR ko) Zno]l AEF A= AR ASS
831 AGrE-0] g (Michadlsson et al 1977)F o] £k+=t], Chun
et al(1981)2] 739 Zn A Foll A papule(-1-%1)©] 68.9%, pus-
tule(F3E) 7} 71.0% A~A1E] 31 E-23] =(open comedone) = 43.6%,
Hi A HES 59.3% FAaE o] Zno] 53] HF =5
Aol A7) ATkar shAth wEbA B AFoA =R T
Fo|re] A5 W /A Fx 2ol= Qg AUl Zn
o] F7ll= 711%s AZeElE 4 T

7. L|Ro| S| = 2F + FY

=g IR Yehs ti3EAQ1 A Wx] £33
== J5 JAFEQ] P. acnes’} TR F triglycerides free
faty acid= Ea|3}aL o] free faty acid7} =g ¥ AulA %
£ AF3te] AAAE FAo] T/ FAld ZA H4s)
7} o]Fo}A o) ule} 3 AETHCunliffe & Collinick 2001). £
W == w2t P. acnes’} ZHAsEAY triglyceride 2 9] %]
RZE A EE 7HAaE 5 Qo E=3h BYEes B
o HlElste A e S7HES Ho|sd 2347t S8t
™ EFoA EulE 9|7t F7)e] gro} qtslE o] B =
T7F S7FHAl E7] 2o thKim EJ 2009). o]l & At
AMe EYEE B34E SHTOEN Al AF EYE=
SRS HgsTh

Table 39] A7} o5t =& A
B¢ EHdE By H(FYY, A5,
AL zpol7t oA gokon d= 9= T
143125704 A8 & Ht 1,606.250 2 Z7F8HHaL, =
Hol A= Bdss By 7h H 1,378587 <A A1F
T BT 148617702 Al SUkhs BdE Btk dxE
= +SH(p<0.001)F T H(p<

57k AR F Sl gras)
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Table 3. Changes in the number of blackhead pores of
control and SH pill group before and after Salicornia her-
vacea L. trial

Control(n=12) SH pill(n=11) P-value
No. of blackhead pores(center of the face)
Before 1,660.174501.07"  1,728.18+448.90 0.736
After 1,572.00+443.77 929.45+19168  0.000"
p-value' 0.627 0.000"
No. of blackhead pore(left side of the face)
Before 1,378.58+556.19  1,369.36+480.87 0.967
After 1,486.17+505.16  1,073.09+325.70 0.031
p-value 0.550 0.102
No. of blackhead pores(right side of the face)
Before 1431.25+463.98  1,465.64+284.73 0.831
After 1,606.25+532.26  1,024.55+377.75 0.006~
p-value 0431 0.000""
" Measured independent t-test, * Measured paired t-test within
gop, © MentSD.
p<0.05, p<0.01, p<0.001.

(Jung YS 2002)3} Table 19149} 2] total cholesterol 2 tri-
glyceride 21X 7+4e) 93] Yehd Holzt AztH.

o RS w2 Ha FE S tha v HoJtiMoon
SJ 2005). £ A 23} Fg. 49 sk 3= 2olE 4335t
A e vzl A gRe] fE Wle oln, &, 35, E,
0 B fofald itk et Fig 5ol Uehd v}
120 1088 10945
100 - 552= 96 5488 27+ SIES = 2"
80 + —
60 - -
= W before
“;\ 401 T mafter
-‘g 20 +
£
E 0 - T T T T
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Fg. 4. Changes in oiliness of control group before and after
Sdlicornia hervacea L. tridl.
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Fg. 5. Changes in oiliness of SH pill group before and after
Slicornia hervacea L. tridl.
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Heke olujoll X A% A 110.64£0.68 pglont, A1F 3 9355+
6.4 /zglcm (p<0.01), Bl A= A1E H 96.64+8.02 rglem’,
Al 388274583 1glenT(p<0.05), ZoAlE AlE A 100.45+
9.85 uglem’, A8 3 91.45+7.37 pglent (p<0.01), ElAE
A3 A 98554870 pglom’, A3 ¥ 88.00+10.30 pglem’ (p<
0.05), 281 3 o= Al A 64.55+11.22 pglem?, Al
% % 57.98+11.68 1glem (p<0.05)Z 74 AE7} BT 9]
ste, 2 802 3] A=F R i) HAEA
o] FA= At

Al AS et FEE 2ol A F>olnpE>E>E

Wo olm, NE F AT F FEFO|
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olml>F>ESESTE
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Hel MR wEso] A gl FE%F =A%t FY
Sl E ATHPark MS 2009). weEbA g Aol= B4
Hopbe do FHE F20 9FS vIFe 2N o=F I
Al fEF g ZdE Uehiicka A4 5 gloh

ol A= A nESIAE ol 2H ] gl= A
o4t B HlulZol] &) Table 101419} 2o] o] 7HA-H

of w2 WA ao] o7 Ao werHth

9. IF pH &3

o] =S HehlE pHellM HE 2% 35 pHe
ok 550]H, pH 45~65% ekAlg o 2 B} ¥Ry gy
do] HH 71 o Al MAS A7, o
EE IR Afole pH7E A FAEY 25 =2 BF
7} @tiMoon SJ 2005).

2 Al 23 Table 490 9Jshd ol A= Al £ pH
W7t BE FoollA FoJshA] eitom, g B8
A 8E AL olrl, B, 3 3 = Lol Al A Ht pH
7} 5.80~5.98°|% 31, Al & it pH7} 5.12~5.36°.F
o SHAl SobHl 2 m(p<0.001), HolM ] pHe FrolshAl= &
ko FHidhs AFS BT olHd dde =g 5
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o
fd

sobAIO} fkiTR @k

Table 4. Changes in pH of control group and SH pill
group before and after Salicornia hervacea L. tria

pH Control(n=12)  SH pill(n=11) P-vd ue'
Forehead
Before 6.02+0.39" 5.86+0.29 0.313
After 5.85+0.38 5.12+0.40 0.000™"
p-value 0.306 0.000™
Chesk
Before 6.22+0.39 5.93+0.29 0.062
After 5.80+0.48 5.36+0.24 0.003”
p-value 0.062 0000

Ridge of the nose

Before 6.00::0.31 580+0.28  0.128
After 5.78+0.36 517+039  0001"
p-value 0.078 0000

Jaw
Before 5.87+0.20 5824013 0511
After 5.70:0.47 578+032  0.667
p-value 0.159 0.591

Under the eyes
Before 6.19+0.26 598+032  0.0%
After 6.07+0.53 5.23+0.22 0.000"
p-vaue 0.386 0.000™

" Messured independent t-test, ' Measured paired t-test within

group, b MeantSD.

p<0.05, p<0.01, p<0.00L.

9 *‘ﬂv} NAEEA FHEIF G 95 el A Box|=
S-S Yehl= Ao Z(Ann e a 2002),
Shln HW(2009)-°4 Ao} IRt Blolth

pud

10. &

qE=E 01]’\1-4 ZP‘% 9] FH o] F7FE Qls|
F3l= P. acnes7} S48} JA] F triglyceride free fatty
acid= H3l|3}ar o] free faty acid7} ZdH AHAHES 2=
&lo] A7)= 95 vH-g-IHCunliffe & Collinick 2001) )3k
92| EHle] oJgh Xy dFte] FEA #HA = Qe A
)7 gefo] o] Folx|=] grof A7|= F e E(Kligman & Kaiz
1968) I F- A< P. acnes’} ZHAsHAU triglyceride 2
YA EH7F A EH 97 Zd QA " 5 Utk

IHE

%LLH)\P
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B AT A3} Table 590 23k tixTollMe A1 A%
ZHdel st frejshA] ke, g H8alAs Al
3 A 50.37+0.92 %, A T 48.89+1.76 T Ald T Fo
} | Z1Ao] 7+ tHp<0.01). o] 38t Tz B8A] 74
A= X9} #AH tota cholesterol o]} triglyceride
P gl 2ot ke Ao ® 4Rl oJ=E+t] P. acnes
S(Jdung YS 2002 0.2 Q13 Ao 7 AZtE

ol

EI\I P>

12 o oY

A
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11. I|E ojM=E2F =X
A AT AT gt g5 AAjehs 3% vyE
54 23S Table 591 YEMIATE dizTolX= Al A
H =] JsPL folakA] ek, f‘%&% Hg ol
A% % 31938.27+8724.58 unit, 213 ¥ 5923.36+2600.
unlti T2E AFT T nyEFo] X3 U F

[‘3 S oid —lOl' o

7143 AFET Malassezia furfur 5-°]
A3h=dl(Choi IW 2000), ]3-2] A&
o JuE2e WAATE TP =85 A
9 AEEH(P. acney = THAE QAT B3t 4= ook )
g B AT A g3 2o] A] gl nEaro] §-o)5}
A 23t ghx7) P. acnes Alsol o0 A A1 (p<
0.001), o]2l3t A7 Jung YS(2002)¢] Axte} YX|sHaT.

12. =8 S& Bl =5
B AR A= tie o2 AxSE SAHE] THH
02 A=F AR NSNS AU F A= dEF T

Table 5. Changes in keratin and microorganism on skin
of control group and SH pill group before and after Sali-
cornia hervacea L. tria.

Control(n=12) SH pill(n=11)  P-vaue

Keratin (%)

Before 50.72+1.69" 50.37+0.92 0.539
After 50.50+1.22 48.89+1.76 0.018
pvalue' 0.689 0.002"
Microorganism (unit)

Before  3144158+9712.32 31938.27+872458 0.899
After 28431.17+49268.31  5923.36+2600.66 0.000
p-value 0433 0.000""

" Messured independent  t-test, * Measured paired t-test within
group, ? Mean+SD.

" p<005 7 p<0.01, 7 p<0.00L
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7} 2570 o]49] pustule(F3E)°] =A== Grade MolA] pa-
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ATHKIM EG 2007).
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A7}t & s B4(CS-50)7 60ul& Fstan]ES Bl B
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Fg. 6. Changes in acne degree of control and SH pill
group before and after Salicornia hervacea L. trid.
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Fig. 7. Comparison of acne skin before and after Salicornia
hervacea L. trid in a subject of SH pill group.
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