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The Functionality of the Saltwort (Salicornia herbacea L.)
Extract Fermented Juice
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Abstract

The purpose of this study was to investigate the antioxidant and fibrinolytic activities of saltwort fermented
juice. Saltwort extract was fermented using lactic acid bacteria at 30°C for 3 days and the fermented juice
was analyzed for its functionality as a potential functional food source. The addition of sugar improved the
cell viability during fermentation of saltwort. At the concentration of 50%, lyophilized fermented juice showed
DPPH-radical scavenging activities of 23.7% and SOD-likely activity of 34.5%. Fibrinolytic activity of
fermented juice was also observed at a concentration of 25%. In conclusion, saltwort fermented juice appears
to have not only anti-oxidant effect but also cardiovascular protection.

Key words: saltwort, Lactobacillus, Salicornia herbacea L., fermented juice, anti-oxidant activity, fibrinolytic activity

sl A o 7ol WY Aol Fobg ont, Ak
A AT AE5 4 AEROR Ustel w]AAT B}
=

0 AYBA AR S W) Zrleln ol A0l
WA RS AELATY ARFNES B AP EAI}
A A SIS B A Bo] 2 AP FEE S
& 144 71 ol AFe] Ay Sdel g BAlo]
ZAs T Qlem () o, W2 U 59 e AEY 2A1E

2 59 FgNEE

o] &3l A H2-4), T3} T4 H F53)
o]-4-gt thefat 7154 SR A B

82 (Salicornia herbacea L.)= G4 FHolv} 7w oA
el A A E B ol Chenopodiaceae)l 434 vt
o7} & A FHovhe Folg} gt 5t dioh
ALAEQl Fg2e v 8-S AN S48t 9ls ¥
ok ole} vty 24, AR, ey Z4F 59 Ao el
22 ot FFote AEE, 2R A o] A3t
A QHFE Fste] AW AAsE 58E /A UE
Aoz oelA glvh®).

71&e] A5 T Fxo o8k Hus ¥F FHa

e
-
o M
4
%2,
T
g
-

fCorresponding author. E-mail: chang@kfri.re kr
Phone: 82-31-780-9226, Fax: 82-31-780-9226

, A Ak A A110), HEA A8 g
&= 11) o] betaineel| 7|A3}ed 47
3t So AldaAAg otasoe] A" ul glvh(i).

N

Hjste] FH-ata, A AAtdl elEdlabe A A4t

2L

o F-of AM8-3 & Z(Salicornia herbacea L.)= Ad
Aol HH3tH o, (Fivhalet o 2 3E] A)gutet
FA F 2475 o]-gsle] Azt e 2% F Whatman



396 e -

No. 1 o #HA]| & o]-&3t Aalds o] & 5wl 3]4sle] A
g FR5 AR 200CAA 52 massic) =3 g 25
of H}g o] o] &3} FFE Lactobacillus acidophilus(KFRI
342)0]v, o] = Z=AFAFUNA] FoFutol ALEstA )

=

of

T YEd9 ﬂ_._
2 grole] AZE Fsto] 5o AT Fx Aol
F(F)HF-2FF, Korea) 10962k A () 4k ekAl
Korea) 5% &7} & Abgsigic), Aty A9 A 5dd 74

4%(w/w)E AF3t 30°Cell 4] 344 BEAZHch

T o [

TFNEE Y FUE &

A% T2 MRS broth® o] -g-5ke] 37°CellA] 24~364
ZF A2 wieF §- 8,000 rpmell A 2087 A4l sk o
(Sorvall RC 5C, USA) A5 9-& A7 = =4 Ae|rd42

']E_ 33‘;] A-]];‘ds}o:] OJAU:TLE] _“?; o {_{-;‘(ﬂ_ﬁ_ fﬂ-;‘c il—&oﬂ
o AEstdet FAadrT AL 4 of A%l wje}
Z}+o] BCP plate count agar(EIKEN CHEMICAL, Co., Ltd.,
Japan)E o] §-3}ed A H g2 wHEE fakslgd o,

BEF HAESE 24T,

KR

-
IE)VZ
A ETA

pH & M &F

pH®| %72 pH meter(Horiba F-51, Japan)& ©]-8-3}]
HE 20 mLE Hetel Ak £ F AEE 2Ry
10 mLE #3le 5 10 mLE 3438 £ 0.1% phenolph-
thalein £ 2~34-8-& 713l 0.1 N NaOH £90 2 27
stglom, AA o] 2|3 0.1 N NaOHZF-E] #Abe] ek
(%6)& Akstad et

SOD A (superoxide dismutase-likely activity)
=3

A 82 SOD--fAFEHA -2 Marklund®t Marklund(14)2]
W of] wpe} Ak A (H0p) = A A 7] = vES-
3= pyrogallol®] A =& &3] SOD FAMREA 2.2 o}
elllgde}. B2 AZ A BE 1%, 5%, 10%, 25% 18] I 50%
o] Aggelog HE F 7 A 8L 02 mLol Tris-HCIS)
2389 (50 mM Tris+10 mM EDTA, pH 85) 3.0 mL2}
7.2 mM pyrogallol 0.2 mLE 7}8led 25°CellA] 1087k vk-&-
A7) % 1 N HC 0.1 mLE 7}5t ub-e-g AR A 7|3 uk-4-
A = astEl pyrogallol®] oFS 420 nmellA] A5kl
SOD frAtatAd & A 2-8-de] Arbro 737179 F4%
74582 el e 0.1% ascorbic acid® positive con-
trol=Z 3sle] zh7te] B & %2 vielulsich

X8 0{s (electron donating ability: EDA) 3

A 728 AzEod5 &AL Blois(15)2} Lee 5(16)2) w4y
o] &3} A 2| DPPH(1,1-diphenyl-2-picrylhydrazyl)el
W saFe 42 AL F A8E 47 1%, 5
10%, 259 28] 3 50%2] /‘]E—%—Qﬂii KIS /‘]Ei
Abg-shgieh. A& 100 uLell 4 mM DPPH 49 0.8 mLE

__4 _.__UH

7HE - 1084 A
Alg A7zt F W %

0.1% ascorbic acidE- positive control® 3}ed zhzte] A
%2 e sch

gx&slis(fibrinolytic activity) &8

A3 FAL AstrupT Mullertz(17)2] vbl-& 4=x) 3}
43}l & 20 mM sodium phosphate buffer(pH 7.0,
0.15 M NaCl Z3h)el fibrinogens 0.6%7} = X2 2h4 3]
43 A|A o] & thrombin(100 NIH unit/mL) 0.1 mL<} ¥--%
A1 A plated AlZ3ton] FAAE AEE 47} 1%, 5%,
10% 18] 32 25%2 AF F 50 uL-Z paper diskd] F<5A#A
37°CellA] 647k Wh-g-A1Z e} ub-g- F A5l S8 3] WA
3} positive control@ A48 A1 4-3] 49l plasming <
EHow At L TFEFAHLZNE dojal A
Bk vlaste] 4t&slslo

] &7

Zot 9

40
rz
[

jo)
T
5

. 1l A Hist

3d7ke) WA F R4 pH 28]a Abxe] WEle
Fig. 13} Table 1] AN A3k uhe} e} 4%9] FA A&
3L JAAE AYTY 27 fAESRE 1.2x10'(CFU/
mL)elglen 647 % 1.1x10"(CFU/mL), 1247 %
28x 10"(CFU/mL) 18}3 72A17F Foll= 1.4x 109},
waF, G AP 92 AT G Aol visle] A
£ o2 w53 Aee mglon) HD‘ AL Hel g 2y
o Aejald el HEg A7) AS 27) 6478 74
A% AdTe FAaE 2ok 01% e Asps AFA7T
A Al B ZAF5Hef Al 5t 3 AlEE Aeg

—

Log (CFU/mL)

48 72
Fermentation Time (hour)

Fig. 1. Growth pattern of Lactobacillus acidophilus by

treatment.

®-® cultivation in 0.9% saline, O-O cultivation in Salicornia her-

bacea L. extract with non-sugar, ¥—V¥ cultivation in Salicornia
herbacea L. extract with sugar.
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Table 1. Changes of acidity and pH in fermented juice using
Salicornia herbacea L.

Time (hour) Acidity pH
0 0.29=0.02 450022
6 0.37£0.01 3.02+0.13
12 0.39x£0.03 2.95=0.03
24 0.45+0.02 2.92+0.11
48 0.48+0.01 2.8710.13
72 0.55%=0.03 2.84+0.11
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Fig. 2. SOD-likely activity in fermented juice using
Salicornia herbacea L.

PS: positive control (ascorbic acid 0.19), A: 1%, B: 5%, C: 10%,
D: 25%, E: 50%.
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Fig. 3. DPPH radical scavenging activity in fermented juice
using Salicornia herbacea L.

PS: positive control (ascorbic acid 0.198), A: 1%, B: 5%, C: 10%,
D: 25%, E: 50%.
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Table 2. Fibrinolytic activity in fermented juice using
Salicornia herbacea L. and plasmin

Plasmin Area Fermented juice freeze Area
(ug/mL) (cm®) drying powder (mg/mL) (cm®)

8 2.27+0.01 10 -

10 2.83+0.02 50 2.5470.01
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Fig. 4. Fibrinolytic activity of Salicornia herbacea 1.. by treatment.
1: fibrinolytic activity of water extract of Salicornia herbacea L., 2: fibrinolytic activity of ethancl extract of Salicornia herbacea
L., 3: fibrinolytic activity of fermented juice using Salicornia herbacea L.
A 1%, B: 5%, C: 10%, D: 25%, Con: negative control (water or ethanol).
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