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Abstract

This study was to investigate the chemical content and antioxidant activity by the part
of Salicornia herbacea as part of using Salicornia herbacea as materials of functional
foods. On a basis of the materials, this study was to clarify the nutritional excellence,
chemical composition, and antioxidant activity of Salicornia herbacea. From the result of
this research above, it may be summed up as follows.

The Salicornia herbacea used in the experiment contained the moisture and crude fiber
in the stalks a lot, and the protein, fat, and ash in the branches more. As to the content
of free amino acid, the content of arginine took in the branches and stems most.

Then, it contained threonine, glycine, tryptophan, valine, isoleucine, and lysine, etc. in
the branches a lot. Also, it contained threonine, glutamic acid, tyrosine tryptophan alanine,
and isoleucine in the stalks a lot. It was shown to be contained of essential amino acids
like isoleucine, leucine, threonine, valine, methionine, lysine, phenylalanine, and tryptophan
in the branches and steams more.

As to the content of fatty acid in Salicornia herbacea, it found out that it contained the
unsaturated fatty acid more than the saturated fatty acid. It took the content of eicosenoic
acid(20:1) in the branches and stalks most. And then, it contained linoleic acid(18:2),
pehtadecenoic acid(15:1), palmitic acid(16:0), and oleic acid(18:1), etc. a lot.

As to the antioxidant activity in Salicornia herbacea using the DPPH radical, it was
shown to be existed in the largest antioxidant activity when the concentration of methanol
extract from Salicornia herbacea was 1 mM. There was higher antioxidant activity than
100 ppm BHT used as control plot when the concentration of methanol extract from the
stalks was 100 g¢M.

From the result of experiment above, Salicornia herbacea contained the essential amino
acid a lot. It will be possible to be used as natural antioxidants because it has excellent
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antioxidant effect. Therefore, this researcher concludes that it will be available in using it

as materials of functional foods.
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Sult](Saliconia  herbacea), 78 Z(Limonium
tetragonum), SR #A}x(Carex kobomugi), Y&
A(Suaeda aspragoide-s), =™ *(Suaeda japonica),
8 &1} E(Suaeda maritima) 5] QloH o] F &
Sr}t](Saliconia herbacea)s FEA 2E22A 9
ool &atal gyt Aty F % uint
Zhll A & Agke ddR(ER) 24 O 2o
F&stal mirjritlzh FHojuoba SEdE 5%
vitjgta Rt SErite =7l vt §
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3 FEHAY AAE 2~3H ZEA oiE o
o e g A ageta 1 0 9
< gla, 7= 10~40m%Z A2t £ 67 8¢¥
THA el mAoz By & @ & un, dujs
10€o] dsta 7bgA etk SEvide &
HH AF7HA =40kt 7hao] HE g W

BMew TET FEUUE 9% ¥t Ee
AEAA Aehr] W] AEGE A7) 93
AEAR 4 AERG B ARE AWY

o} H& By 95 Na A2l olyg} Ca,
K, Mg, Fe, Zn AZ&E0] Sorlitel] 15=2 &
Aste Aoz I cHMin et al. 2002).
55RO AatEs AYeMe SRty
553 Aty Aol tdd AYF &%
ol Aepd sid AGelM e AUEe

AR

g AYgd B2 FF 0
7F Az gdH L e FAlolu, oA A Il
A= a7t o] FojAa

oEsta Stk FAAE #e AFRE FE
A=Y A 71 2 AHH 54 Bd 4
HHong et al. 1970; Kim et al. 1975; Kim, 1980;
Kim et al. 1982; Kim et al. 1983; Kim et al
1985; Thm et al. 1986; Kim et al. 1986; Min et
al. 1989; Kim, 1991; Thm et al. 1995, Min, 1998)
oF A Bk WAl A T AE,
shElzks, AAE T AW #E A Jeong et
al. 1984; Ho et al. 1991; Choi et al. 1991; Kim
et al. 1993; Lee, 1991; Chung, 19917} tj&y&
ooyt HZodle FEvHe MeOH FE=%
AYAFEY FAYS o 5 FEzuE 2 &
Z AHo] Zastdt= Ha(Jo et al. 2002)9F
vt FE=9 4kt a3 gk ®a(Han
et al. 2003, Park et al. 2004), 28|21 =&
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1. MERlz
2004 649 = Fd BPA LH1F
Sample

I Add 75% ethanol
Homogenize thoroughly

Extraction (at 45°C for 3 hrs)

Centrifuge (4000xg for 15 min)

—
=3
Do
o
o
Do
S~

T T

E4E5 AAst, 7HA% 7] FHAE ZEEsk
60C dry ovenoll A 24A17F Ax&ta &

52 ARESITH

Ty g E2 A 0. A C.HH(1995)q
Fool, FREPE JYIRARY, ARe 47

3zgor, zohwAe KjeldahlHKjeltec system,
Tecator 1026), ZX|%-2 SoxhletH(Soxtec system
HT, Tecaton)o.2 43It 24H+= A 0. A
C. ¥ o& DOSI-FIBER systemo.2 =4
St

. frEjobr =gk

f-elohv| =4k Kohara 5(1997)9] ®Hel o] 3)
of Fig. 19} o] A & A& Table 13} 2
EXzA0=E HPLC (waters, USA)E £33}t

I add 70% ethanol

Supernatant Precipitate
I add 70% ethanol
Extraction (at 45C for 3 hrs)
Precipitate
Extraction (at 45°C for 3 hrs)
Concentration

Filtration with 0.45 pgm membrane filter

Injection to HPLC

Precipitate

Fig. 1. The flow sheet of sample treatment for the determination of free amino acid.
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Table 1. Operating conditions for amino acid

analysis

Instrument WatersTM 486 Tunable Absorbance

Detector(A250nm) 510 Pump

AccQ  TagTM Column(3.9x150mm)
Column temperature 37T

Column

Flow rate 1.0 mé/min.
Chart speed 1 cn/min.
Injection volume 20 pf
Solvent A AccQ - TagTM Eluent A
B : 60% acetonitrile
Sample

I Add methanol-chloroform(1 : 2 V/V)
Homogenize thoroughly for 2 min.

l:lC]—/\

pud

HRARS- Folch

R
> A

519579 el o]ste] Fig
o] A7 & AL Table 29} e BAx%

2 o
2 GC(HP 6890 series GC system)Z #293}

A& 3 g& 80% vl %—’F%"“

ol
32
o
_>|~l_,
4

"
\I
ﬂ
O
BN
¢>,i

1
Filtrate Residue
I
Resuspend residue in methanol-chloroform(1 : 2 V/V)
I
Homogenize residue for 3 min.
I
Filter
]
| 1
Filtrate Residue
I
Wash with chloroform and methanol
]
| 1
Filtrate Residue
L
1

Combined filtrate

Separate funnel

Add one quarter of the total volume of the filtrate of 0.88% KCl in water

Shake the mixture thoroughly and allow to settle Remove the upper layer

Add one quarter of the volume of the lower layer of water-methanol(1 :

Repeat washing

Lower layer

21 v/v)

Fig 2. The flow sheet of sample treatment for the determination of fatty acid contents.
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HAMAIZO| 7|5 - SSOMC(S. herbacea)Q| &t}

o eSS AAS & e F/HSF 100 ml ol
St of7)o] 22 9] chloroforms 713}
I g3t M4 EEE FF AAGI) A
& e 99 ethylacetate2 ZEB}S}e] ethylacetate
o ksl EAS o]dAA FZ(B3)sHAT
7+et F=3lo] ethylacetateE A AsI JHALE
WErS 5 mo] 8318l A2 YA,

Algol gk F2Fddse ¢, e’ -diphenyl- g
-picrylhydrazine(DPPH)2] #4438 ©]8-3te 517
nm °|A4] UV/Vis-spectrophotometer2 =73}t
= 500 #M DPPH &8 517 mmollA &F=7}
0.95~0.99A}0]7} H&=2 A3ttt o] DPPH
£ 3mo] AE 100xM, 1 mM £ InE 7}
slal 2~3% Z¢F vortex mixerZ &3 ¥ 517
mol| X FFE ¥sE 5t S8t £ 539
= WH3k&(AAbs/min)S #3kal factor 100S
ste] atsl AR YeERth 2R E 100
ppm BHTE A3} H 4], 1998).

Table 2. Operating conditions for
analysis

fatty acid

Instrument HP 6890 Series GC System
Column Omegawax 250TM(30.0x0.25 mm)
Detector FID

Column temperature 150C(5 min)~1.5C/min~220T

Carrier gas Helium

Flow rate 1.0 me/min

%
Ao SEgF] o wtw, FewAe 71x]
0.97%, £7) L04%2 Z719 o] ok gk

ZAWE 71A] 0.19%, =7] 0.26%0]3, Z45

fr

or

7HA 151% Z7) 0.68%% 74A Z2AF kol
oF F ol Eith e 7HA 3.23%, 7] 3.24%
2 Y A7k ek’ S(2002) 5wl
T zermgol 744 1.7%, 7] 2.0%, ZAo]
7A 0.2%, 7] 0.3%, Z3)%0] 7}A] 4.7%, =7
6.1%%2 RusPe AHoR B A7dn B
o 2 ol =A uskth 53] e da
HRe 274 o AT HgT) olE &
o] o] zolur] W&l ALeE AgH
(20029 Bao) s 7FA] 90.9%, Z=7] 73.9%=
B ARt 1 §ero] Yk

2oEr BN

o

Table 3. Proximate composition of S. herbacea

(%)
Items Branch Stem
Moisture 91.46 90.19
Crude protein 0.97 1.04
Crude fat 0.19 0.26
Crude fiber 1.51 0.68
Ash 3.23 3.24

2. 72| ojg|=At

e Rl opm|iAk ke Table 4 9
e Aok

S5ulde] 71K o= 10007.11mg/100g, =719
= 9309.13 mg/100g2] o}w=Ato] FH-E o] AR
t}.  7lAd=  arginine (8242.71  mg/100g),
threonine (663.64 mg/100g), glycine (211.49 mg
/100g), tryptophan (187.34mg/100g), valine (138.40
mg/100g), isoleucine (82.87 mg/100g), lysine (73.62
mg /100g) 59 TLo= Wo| &AL, =7]l
+ arginine (8262.91 mg/100g), threonine (398.91mg
/100g), glutamic acid (138.80 mg/100g), tyrosine
(70.32  mg/100g), tryptophan (61.50  mg/100g),
alanine (51.66 mg/100g), isoleucine (48.20 mg/100g)
ol Bol EAlEATE olF obv:=Ake A
g opr|=4ke] 95.93%(7FAD), 97.03%(E 7<= AHA|
shstct
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Table 4. Amino acid composition of S. herbacea

(mg/100g)

Amino acids Branch Stem
Aspartic acid 44.65 34.66
Serine 47.39 39.59
Glutamic acid 345 138.80
Glycine 211.49 7.27
Histidine 4.09 2.03
Tryptophan 187.34 61.50
Arginine 8242.71 8262.91
Taurine 16.34 13.55
Threonine 663.64 398.91
Alanine 63.49 51.66
Proline 50.06 37.84
Cystine 40.55 2491
Tyrosine 3.19 70.32
Valine 138.40 4.79
Methionine 8.78 9.90
Lysine 73.62 37.18
Isoleucine 82.87 48.20
Leucine 70.11 38.00
Phenylalnine 54.94 27.11
TAA 10007.11 9309.13
EAA 1279.70 625.59
EAA/TAA 12.79 6.72

TAA : total amino acid
EAA : essential amino acid

- ALS

2] fE opH|:=Abe TER|9F E7]eA4
stek zpol7l =ZA gl ey glutamic acide 7}HA
o= 100g 3.45mg, =7]o|= 100g<d 138.80 mg
o2 Z7|7F oF 40w 29kal, tyrosine 7}
A dl= 100g 3.19 mg, &7]9= 1002 70.32mg
o7 Z7|7}F oF 22vf7FEF @kttt 12y glycine
L JHAdl= 100g I 211.49 mg, =7]°= 100g
o 727 mgl 2 ZHA7F ok 30wjrtE
valine& 7}A|7} 100g3 138.40 mg, =717} 4.79
mg O 2 7R 7} oF 28uivtEF Wokth ol g A
FEoirle] ofuliedt FAdE ReuE Jfol
o gee & 5 Ak

91(2002) EEnit)o) A 7R ¢+ glutamic
acid, aspartic acid, leucine, isoleucine, Z7]d=

R

R

=1 e)
B3AaL,

L

L

= o

o

Ofol

lysine, isoleucine, glutamic acid, valine, aspartic
acid Fo] @Wol 3-fstar vk Bista glof
2 A7 AFet v ZolE HAth
cystine2 7A|9} E7]o A HEE A Fktia
Ged B Ao E cystineo] 7}FA](40.55
/100g)9} £71(24.91 mg/100g)1 A A& T
o} 22 Aol FErid B olyE BE A&
o 3}ty AR FYFY AHEclF sioE=
AR ] i B, B F AHA ] ol @
A 74 ofolwate] FRsk 1 gl Folzh
A7) WEQ] Ao AlFHCk

S5 Pt = leucine,
threonine, phenylalanine, methionine, lysine,
tryptophan¥} 22 H4= oju|i=ibe] FEFo] F
ofp|=At tiv] 7= 12.79%, &7 6.72%E
A3 A 5 FFobriegte] ke
A O7F A% HEdud Fo| Bobn|iihe]
S vl aal b FEuHe 7R Fol
tryptophan(7}#], 187.34 mg/100g), threonine(7}A],
663.64 ng/100g0= Z+7+ 2uj, 3uj7}E @it} o]
STay A F53 tryptophang HZ-)
SFFE FHog e ALgA
)= tryptophan ZAEF<] pellagra® < 4
st = lomE Aglolrgte] HE LR
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E=nir)e] uate]s TIAHARTE BEX
shAARe] gheFo] Eokth SEvit e siA o=
eicosenoic acid(45.81%), pentadecenoic
acid(17.90%), linoleic  acid(17.75%),  palmitic
acid(9.46%), oleic acid(2.87%), stearic acid(1.84%),
heptadecanoic acid(1.36%) 5] Bo] 5o 9l
Z7)dl=  eicosenoic  acid (37.94%),
pentadecenoic acid (24.04%), linoleic acid (19.27%),

A
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AMAIZO 7 - &

palmitic acid (8.49%), oleic acid(4.22%) S©] o]
SHEo] Y 2(200DF R o3t F
Sroldel linolenic acid, palmitic acid,
acid7} Zo] FfEol Aotz Busa 9
B Ao A= linolenic acid”} ?ﬂ%%% -l
AT & gllemz o] Hg A9stie A

o fAH eIk

linoleic

Table 5. fatty acid composition of S. herbacea

(area %)
fatty acid Branch Stem
Undecanoic acid(11:0) -1) 0.26
Tridecanoic acid(13:0) 0.51 0.81
Myristic acid(14:0) 0.19 0.37
Pentadecenoic acid(15:1)  17.90 24.04
Palmitic acid(16:0) 9.46 8.49
Palmitoleic acid(16:1) 0.48 0.83
Heptadecanoic acid(17:0)  1.36 0.49
Heptadecenoic acid(17:1)  0.30 0.46
Stearic acid(18:0) 1.84 0.79
Oleic acid(18:1) 2.87 422
Linoleic acid(18:2) 17.75 19.27
Eicosenoic acid(20:1) 45.81 37.94
Eicosadienoic acid(20:2) 0.55 0.57
Docosadienoic acid(22:2) 0.52 0.57
Lignoceric acid(24:0) 0.46 0.89
Total 100 100
1) Not detected.
4. DPPHOI| CHEE +250iS

R §} 4= free radlcadr JlestmE o)) 7

Sol] wg

Z
ET

o :

SEo) WEge F22L 1 mM, 1004Me)
L2 HUbste] DPPHS &A axE 4% 2
% FEUY A9 WgE FEES 1 mM o
W 832, 100 £M o @ 058, EEvit] Z7)9|
ee 222 1mM 9 o 7.74, 100 «M &
W 238, 100ppm BHTE 1722 SE5vi weke

S0}C|(S. herbacea)Q| SHitets -

FEEds 1 mM & e 7MY Hgs FE5=
°] 100 M & W= =719 Wgs FEE0]

ksl a97F =4 Ut olelgt 23R FEv
o Wgg FEEAe Audez s kst
BAS Rt des € F ATk ol &
(2003) F°] TEvtlZt =59 AW iskE
Astedl & &%t 1Al BHTe 4% whgh
gaksl gnpr) kn Rasiged 2 A
dAeATh 520042 FErHH oA Fakst
E4dS 28 ¢ 548% 27 quercetin 3-O-4
-D-glucopyranoside®}  isorhamnetin ~ 3-O-p
-D-glucopyran-osideZ ZA-go] A &F4k3t &
ol okl Basted & AT E dHitkst
Aso] Fol u5(2004)9] Hiroxe} T 4
ol TAAEH, 7|54 AE AANZA EEn
o] o]& 7heAdo] il A s =2=A T
S4o] goka Atzdd,

Table 6. DPPH radical scavenging of S. herbacea

.. Antioxidative activit
Addition y

(AAbs/minx100)

ImM GB1) extract 8.32
ImM GS2) extract 7.74
100uM GB extract 0.58
100uM GS extract 2.8
100ppm BHT 1.72
Blank 0.06

1)GB : glasswort branch

2)GS : glasswort stem
N. 2 o

AR, s,
a5 gen asel Fasi

) [}
oA 1 FEES YFT WA A TAE 3
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