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Abstract

The physiological properties of water extracts from Hizikia fusiformis extracted using different extraction methods
(water extraction, WE; autoclave extraction, AE; high pressure extraction, HPE) were investigated. The freeze-dried
powder yields from HPE, AE and WE were 29.33, 27.84 and 23.63%, respectively. The L* and b* color values
were higher in WE, while the a* color values were higher in WE and AE. The total sugar content of AE (60.14%)
was higher than those of WE (47.10%), HPE (40.97%). The reducing sugar content (7.88%) and protein content
(42.83%) of AE was higher than those of WE, and HPE. The uronic acid (5.04%), total free amino acid (785.19
mg/g), taurine (19.16 mg/g), aspartic acid (66.63 mg/g), asparagine (204.84 mg/g), alanine (188.87 mg/g) and
ammonium chloride (243.91 mg/g) contents, however, were the highest in HPE. Additionally, the crude polysaccharide
yield was higher in HPE (4.75%) than in AE and WE, and the crude saccharide (fucose, galactose, glucose, xylose
and fucose) yields were higher in AE. It can be concluded that optimum conditions for the efficient extraction
of Hizikia fusiformis depending on components are high pressure and a lower temperature than in the typical process.
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5o FEUHE £ A2 159 F99 SRTE
7}et & d4FS(water extraction, WE), 7}471E 35
(autoclave extraction, AE), =119} FZE(high-pressure
extraction, HPE) 2 F= &85 A| X239t EFFE(WE)2
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Japan)E ©]-g-ste] Fate o] ov]dd AHE niRow
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Z3gt & 207 A2 WA gt thE spectrophotometer
(UV1601, Shimadzu, Japan)E ©]-8-5t<] 750 nmeoll4] 53 %=
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35 d-e 7HE=7] (rotary vacuum evaporator N-N series,
Eyela, Tokyo, Japan) 2 7+31&3ste] €& 3EA1 &
oju] =4tk B8 lithium citrate loading buffer 2 83 A]7]
11, 022 pm membrane filter(Millipore Co.)Z ©]3}5}o] o}n]
A AHEEA 7] (Biochrom 30+ amino acid  analyzer,
Biochrom, Cambridge, UK)2 4] 3} t}.
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A7) 7402 pm) 2 X3 ] o] = Table 13 22
Aoz BA3ITE BAA]~8lS High performance
anion exchange chromatography(HPAEC, ICS-3000, Donex
Co., USA)o|H Z# 2] FF+ CarboPac™ PA-1(250x4 mm,
Dionex Co., USA)°|t}. 30 T4 18 mM NaOHE ©]57d2
2 o] 55 10 mymin® E3 o, ZHe] &= 25TE
ArstaL, 7kEs] | AR FUE 15 etk e
3t TF FA G LAfucose, L-rhamnose, D-arabinose,

D-galactose, D-glucose, D-mannose, D-xyloseE A[-8-3}51 T

Table 1. Analytical conditions of ion exchange chromatography
for sugar compositions

Item Condition
Instrument HPAED (ICS-3000, Dionex Co., USA)
Eluent 18 mM NaOH
Column CarbopacTM PA-1 (250x4 mm, Dionex Co., USA)
Flow rate 1.0 mL/min
Injection volume 15 pL
Temperature 25T
Detector HPAED-PAD, ED50
SAHXE
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Table 2. Yield and Hunter’s color value of Hijikia fusiforme
extracts with different extraction methods

Sample” Yield Color
(%, DB’) Lightness (L)  Redness (a)  Yellowness (b)
WE  23.64£0.107" 5843057  291£0.08"  10.06:023"
AE 2784:001° 54141043 297:015  736:0.10°
HPE 2933+002°  5696:144°  258:007 958021

DWE, water extraction; AE, autoclave extraction; HPE, high-pressure extraction.

)

DB : dry basis.

IValues are meanststandard deviations of triplicate determinations.

“Different superscripts within a column (a-c) indicate significant differences (p<0.05).

=)

X FE=9 7H4E B4
23S, 95 D /KK RS ol gdle] £ 73
Bl A9, A, SR 2 TN PAS 2 Ao

32.8~42.7 %@ = UERo] & AFA e} vlwa] =
S e UYEhidley 43 45 %
o] wolths AT & Aot fARE 2795 e
Ack. mEg gkl Bl oA ko] A9 Mol Aot
(o]
=

AR %S GeRion Ak, 94, 2ag £

o wow L YEIAT. BL o189 1 2% 2

A B BE 2ES} £37] 9Eo] Z7Hel et ge

oA whgeke Qi B3t Tl WgEle]l A e

331 o] 24w 27H e} o] SlERelA F 7R
H [e]

it
¥
%0,
&
»
)
=
o
=
e,
AL
il
oA
oo
ot
o
£

BEE F=0]
N = ek webs] Ro] B9 55 vew g
A7) Wil A3 2=E B a2l 8%

322 golshl 24 & 5 Atk B, xR F BERE
oF 32~75% SH-5kal 1o 1 5 51~85%7

ol i PAHC Ak oleld AxFol T
g ERE A BetaE, 95 2 AHE
shash, FRA L] Y A3 w3 & s w3
o] stk el SUth2l23). o] 2 Be A ko

ot
> 0 o
il

oo O,
oOZZU

|

d

A

ojf 24 it ) 1>
™

ool

=

$LFE AT W HFF )54 HRRY Gl Bo
W, olelg A3E Hol /RIMG FEUWE 2T
4% & ahdoR 358 2

F O3 F T 71548 9 fucoidan & AHY
oz AW A 2213 acetyl group 2 T A S
27| = sk 2] gE BA3e 729 fucoidano] EAI
3 Jth4). kA FAE /-3 fucose, thamnose,
xylose, glucuronic acid 5] FEA & B3l AHIthde] &
A B S oS U e B4R TR A
dedel] e Al 15 E2717F 4slE o] carboxyl 7] 7F |
Ao 7 6erdo| A =%+ uronic acid’} =235t} A1 EA|
| A= glucoronic acid7} 21& AL Fa3 FAHAYEOR
EAe FEAYAME T2 EA57]1% 51 phenol A
o] 54 E4o] 47|14 glucuronic acid®} Agslte] F-=3gk
T glucuronide S /st RS R WA FA tF
Aol Bla] HAA| Ao vX]= JgFe] ATH25). T4t
7BF 2 FEEC] SU%E = TS Bl st
71, 85 FEES £o2 e 9 38 S Bl =9
Alze A E oA 2 ol Ajts st FE0] =o}
o7 AAEUe), 7I7HE FEES 487% % 210
e & FEFatel & YA ol 78 3%

ok qielo] A A el whet A% xxio] T
dEy ol nY uUFE FEF &S 3

o= B1(27,28)9 4|3k A&FS YERH AT

i o

o ML

pack

o
<

P

K
e o

:

¥ o Nl X
i
rlo
rlo

32

Table 3. Determination of total sugar, reducing sugar, uronic acid
and protein contents from Hijikia fisiforme extracts

(unit : %)

Sample”  Total sugar Reducing sugar Utonic acid  Protein content
WE 47102244 590:017°  373:0.14°  36.50:1.88
AE 60.14+2.80° 7.880.19° 4.87+0.01° 42.83£1.11°
HPE 40.97£2.91° 4.310.10° 5.04+0.09* 21.36£1.01°

DWE, water extraction; AF, autoclave extraction; HPE, high-pressure extraction.
DValues are meanststandard deviations of triplicate determinations.
IDifferent superscripts within a column (a-c) indicate significant differences (p<0.05).
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Fig. 1. Monosaccharides composition of crude polysaccharides analyzed by fully acid-hydrolysis and detected using HPACE-PAD.

(A), water extraction; (B), autoclave extraction; (C), high-pressure extraction.
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(204.84 mg/g)oll AW AZE= Ao, At} Ttk
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Table 4. Amino acid content of Hijikia fusiforme extracts with
different extraction methods

(Unit : mgfg dry basis)

Amino acids and its Extraction method”

derivatives WE AE HPE
Taurine 16.11 10.09 19.16
L-Aspartic acid 16.55 3.83 66.63
L-Asparagine ND ND 204.84
L-Glutamic acid 100.86 ND 61.78
L-Alanine 122.78 84.97 188.87
Ammonium chloride 184.37 135.50 24391
Total amino acids 400.67 23438 785.19

DWE, water extraction; AE, autoclave extraction; HPE, high-pressure extraction.
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Table 5. Yield and chemical compisitions of crude
polysaccharides by various extraction method of Hizkia firsiform

Fucose ~ Galactose  Glucose Xylose

Sample’  Yild () i) Ggmg)  (gmg  (igimg)
WE 2.88 2552 20.74 10.64 9.63
AE 312 39.31 28.55 6.98 10.67
HPE 475 22.56 16.38 1324 792

DWE, water extraction; AE, autoclave extraction; HPE, high-pressure extraction.

FEIE 59 £ FEES Axeslen $454dS
AAlste] Al B FEEHE AAStaA sttt 5
E FEE 238 FEE, MG FER, 5 FEE
TOR FE FES AleRon Are] Ay A FE2
M we et ARG dePla 7Hvid FEEcl
Ae AYE7t ot F28 me £ FEEe A9
e Y A3}, AR R BE FEEC] 40~60%2)
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G gl e T AAE el ey ¢
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FEEEY =& G Ko, 53] asparagine®] -
235 FEFAAT AESHAT Zof BeF Aws &
oHLIA} oFES o] 83te] 2HEHE FET A &
o] A 2t FEEANA 475%% Ekon THA7HY,

I FE=Y £o2 YEET E3 high performance
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