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Extraction and Chemical Composition of Soluble Polysaccharide
from Green Laver, Enferomorpha prolifera
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Soluble polysaccharide (SP) from green laver, Enteromorpha prolifera was extracted 3 times with distilled water at 100C for 2 hrs
and fractionated with cetylpyridinium chloride (CPC) and ion exchange chromatography (DEAE Separose CL-6B). The SP
amounted to 23.7% of the dry seaweed weight and contained 68.8% carbohydrate. It was mainly constituted of rhamnose, glucose,
xylose, sulfate and uronic acid and was fractionated with CPC into three (CPC-S, CPC-PS, CPC-PP) fractions. The major acid
fraction CPC-PS accounted for 10.2% of the dry algal weight. CPC-PS was further fractionated on DEAE Sepharose CL-6B into
Fr-1 (8.0%), Fr-2 (35.8%), Fr3 (23.7%) fractions. The Fr-3 fraction contained 2.2% protein, 21.4% sulfate, 15.3% uronic acid,
and 72.4% polysaccharides composed of rhamnose, xylose and glucose. The Fr-2 fraction, which was richer in uronic acid (17.5%)
and poorer in sulfate (19.0%) and total sugar (68.8%) than the Fr-3, had a sugar composition close to that of Fr-3. The average
molecular weights of Fr-2 and Fr-3 were 510,000 and 830,000 daltons, respectively. Fr-3 turned out to be homogeneous by cellulose

acetate electrophoresis.
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FHAgele 44 O3S 524 33 wE &8 ¥ Scott
(1965)2) ol wWe} cetylpyridinium chloride (CPC)E £
. &, B4 2z Mg FHFE 7HE F 100CAA 242
F9 33 WHE 322 ¥ oS e AR AHE 9FE
AHEY (4000gX15min)E F 2 ARdd £84 92
(soluble polysaccharide, SP)S 9t 1% SP &9 0.02M9
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CPC-ARE (CPC-P)E EI3Uth. CPC-PERH 44 U7
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g3le] CPC-AAE-43F (CPC-PS), CPC—AAE -4}
(Cpc-PP)E B¥3dd. &4 8% (CPC-S, CPC-PS, CPC-
PP)L R+ 4 (MW. 12000~14,000)F ¥ 533lo 54
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21z38 9t} CPC-PSE DEAE Sepharose CL-6BE Az} £33}
At} DEAE Sepharose CL-6B (Cl~ form, Pharmacia, Sweden)
£ F3% 23 (26X80cm)ol CPC-PS (300 mg) & 239 &7
Fol %< AEE ZYd FYAAT NEY 45 ¢ =S
0M (H;0), 05M, 1.0M, 1.5M NaCl2 9A A2 Z7}384)7|
WA 50mL/hr $22 £5393, £398 fraction collectorE
10mLY #H3ate Fa7let $39 #FE SAsY 4 IR
A 4% F 339 54 Az289% (Fr, Fr=2, Fr-3).
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gma Co, USA)E EEEAZ AH&sto FF3qc Fi719 &
#2 Dodgson and Price (1962)9] Wil ute} A5 9, ¢&
A9 #%2 Knutson and Jeanes (1968)¢ Wd) wat 243
A X, D-glucuronic acidE standard2 AMEstdch. AT 2A
£4& Fureneaux et al. (1990)¢] ¥l W} gas chromatogra-
phy (HP 6890)2 ¥A8t) 2P0 2 SP-2330 TAL AHe
4L, 230Co A B E4dgt 74ZY UL BFE ALY
AZotEIWF retention times Bl 3te] FldRa, FFE )
5 BFEZ (myo-inosito) & EFAF (D-galactose, D-glucose,
D-mannose, L-thamnose, D-xylose, L-arabinose) & A% &Y
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X 55 Y W|ds

2AFE 387 98A HPLCE AH&3tdrh. YMC-Pack
Diol-300 Z# (300X8.0mm LDl 025% 13 £9& 5048
FUT F oAz FFHF (06mL/min)E E# RI detector
(Waters, Waters 410, USA)2 38 9ch. % pullulan® £3
%<& P-800, P-400, P-200, P-1002 AH8-3tAch. H719 L Seno
et al. (197002} ol W} cellulose acetate filme 91E] 03M
calcium acetate &%o] X st BA3AZ F A2 3499
E718 AAST s8¢ A AG. AEEY (01%)E cellu-
lose acetate filmol capillary pippette 22 24l € loading® ¥
0.3 M calcium acetate @AY FoA 3mA AFE 3A AN
H H2dA d2F ¥ 05% toluidine blue® WA F ),

Zn Y 1@
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223 1.6% £22 Jeigt 329 P & AL NaCld
EF (103%) 5 sl F7195 =z A4 7o) gEez
A% (Ito and Hori, 1989).

Table 1. Proximate composition of dried Enteromorpha proli-
fera (%, dry basis)
Lipid Carbohydrate” Ash NaCl

Protein

18.8 16 54.7 249 103

100~ (protein + lipid +ash).
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NP E dF FES T4 UZ (SP) £& 2 3347y =
4 Table 28} 2t} 7MA FE & G52 33 w3l 2539 S
g £84 e £8 237%900 2% S84 T
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%t Mannose$} galactoses &% ZA33ch

71&) B1E U lactuca T84 139 8§ € 885 242
B2 22398 W 801 6%, F47]9 S84 $3Fo] 22
182% 9} 159% )42} (McKinnel and Percival, 1962), €42
B 2239e 9 £80) 23%, 74T AL rhamnose, xy-
lose, glucoset 29 mannose$} galactose”’t ATt B3}
Aot (Percival and Wold, 1963). Ray and Lahaye (1995a)% U.
rigida® sodium oxalate (pH 6)8} F+2 W3 F&34A&
o F&2 205%09, AL FAD 303% % $E4k0] 209% 7}
gaslo)-dty 2udg ok Medcalf et al. (1972)& 4% (U,
lactuca, E. compressa, E. intestinalis, E. linza)® $ZF2%H
FEA4 0Fe FE39cd, 88 3~0% 2 Fulg Wi} gle
o, E30] 67~77%, F4717F 12.7~198%, $24k0] 19~22% P
4% 25 F8 FAFL xylose®} rhamnoseE BH|&S 1:28~62
Ao Bk

E YA 329 SPe 7189 Huo udte] FAG 2 F .
glucosed] ¥l 403%22 e, olv BZd FFH Y&
amylose typed] HEo] F&HF F 43 Ho| FHHU 9
o2 ARG B Fi19 FFo] 3, FEAY o
AQd, o] ZAole AR F (species), FEH, AFA7,
AAZE FY Aoj2 9ARAY,

SPE A= wet E8387] 93 CPCE Aeste] CPC%
B3 & 434 g T4 ¥ (CPC-9)3 AAd= A4t
2 g% (CPC-PS, CPC-PP)§ U1 ©159] ¢ 2 353 =
42 Table 29} 2tk £&& CPC-PS7} AEQ 7HA 92 9] 102%,
CPC-S€ 73% 2 ¥ && A}t CPC-PSE SPol H]3] %
G o] 688%ANA 728% 2 Zyheti, FAly] B S84
BHE A7 204% A 218%, 113%0A 195%2 F71s wa
g o] #ae 67%00M 3.1% 2 ZFAHAY B3 TG 24
rhamnose$} xylose?} 24 403% A 71.6%, 152% A 208% 2
F78 U9 glucoses 403% A 49% 2 7438t xylose: rham-
nose: glucosed &L 1:31:02 o]k CPC-S& #4719}
&N Fo) 27 09%,20% 2 AT} Be 24 o
gud 9 239 gFo)l 44 143%, 532%°18 F2 FAGL
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Table 2. Yields and chemical composition of CPC-S, CPC-
PS and CPC-PP obtained by cethylpyridinium chlo-
ride treatment of SP (%’ dry basis)

. e 02)
FRac: 14 Sulfate Proein Uronie Total ___ Sugar composition®
tions acid sugar Rhm Xyl Man Gal Glc

Sp 237 204 67 113 688 403 152 15 27 403
CPC-S 73 09 143 20 $32 10 280 08 ¥ 702
CPC-PS 102 218 31 195 728 716 208 tr 27 49
CPC-PP 10 30 125 28 548 77 30 14 21 &7

Y Percent of dried Enteromorpha prolifera.

? Calculated from GC analysis, considering the total amounts
under the five monosaccharides as 100%.

¥ Trace.

glucoset xylose?t tlH¥2 A2 9t ¥l CPC-PPE
FNE 2% TR 2eBAZ AAAY F FALTL glucose
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ol nFFAR FYF AA ¥ FJF&L 675% 92, &4
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Fig. 1. Fractionation of CPC-PS of E. prolifera on DEAE
Sepharose CL-6B.

AN FEHIANE 10M NaCl8 4o 2 &28 Fr27t FYE
Atk 2 gRo 3etE AL Table 33 2ol £&d9 ¥
7t 2EFE 7% 7Y $Fe) Frkdte AEFE YEN
oy 1 o7} vju)dtn, Gl AT} g4k FFE AT A
o] itk EF F FAZL A Y& EF rhamnose?t xy-
loseR2™ Fr-1 &2 glucosed] #Fo] Hdldez =4t o
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Table 3. Yields and chemical compositions of fractions recove-
red from DEAE Sepharose CL-6B chromatography

of CPC-PS (%, dry basis)
Fracl-) Yield® Sulfate Protein Urqnic Total Sugar composition”
tions acid sugar Rhm Xyl Man Gal Gl

CPC-PS - 218 31 195 728 716 208 ¥ 27 49
Fr- 80 176 LT 152 656 666 201 07 L1 115
Fr2 358 190 28 175 688 709 184 13 3l 65
Fr3 27 24 22 153 724 698 215 09 11 68

D Refer to Fig. 1.
? Percent of dried CPC-PS weight.
* Refer to the Table 2.
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Fig. 2. HPLC chromatogram of fractions recovered from
DEAE Sepharose CL-6B chromatography of CPC-
PS.

SP CPC-PS Fr-1 Fr-2 Fr-3

Fig. 3. Electrophoregram of the fractions obtained from Ente-
romorpha prolifera,
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