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22ha(33 ) 8 ,

40 ,

1 ME5FE
1.1 AH#

(Pyropia yezoensis)2014 5

,—20C
Phenyl-Sepharose(Streamline™ Phenyl), DEAE-

Sepharose, Streamline™ (Streamline™ 25,
100%2.5 cm) (Amersham Bio-
sciences Corp.)
1.2 Fk
1.2.1
15¢g 300 mL
, , 3 , ,
3,
1.2.2
10 mmol/L
(pH 6.8), 1 mmol/L PMSF,
Kursar'??! S
0.5 mol/L,
(EBA ) >
[23]
s (OD56S/OD280 )
DEAE-Sepharose
[24] s 4 mmol/L

78 /2015

/

(pH 4.5) s 1 mmol/L
(pH 4.2) 50 mmol/L (pH 6.8)
1.2.3
- (SHIMA-
DZU UV-1800, ) , 2 nm;

F-4500(HITACHL, )

0.5 nm
1.2.4
SDS-PAGE Schigger !
5 min, )
5%, 12.5%, 0.1%
SDS 30 uL, 50V
R 0.2% R-250 , ,
1.2.5
, 10
pH 6 7 8 (1%),
105, 110 121°C 1,2 3h ,
[26]
’ [26] ’
, 0
200 mg/L, 20 mg/L, 2.0 mL
0.2% - 1.0 mL, ,
10 min 8 min (
), , , 625 nm
y=0.0172x + 0.2305, R*=0.9817
1.2.6
1/3, 8 , ,
) 1 )
Verma [27],
0.00, 0.03, 0.06, 0.12, 0.24 g/L  SO,*
) 2mL  1,2,3,4 , 0
2 mL 2.5mL
4 mol/L , 0.5 mL 6mol/L S 05¢g
BaCl,2H,0 R 5~10 min
470 nm >
39 /12
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:y=2.0317x-0.0956; :R*=0.9765 , 565 nm 280 nm
: 2 mol/L, ,
100~105 oC 2 h, 5 R- R—PE:155.814498,5—40.014614—
BaCL2H,0 | 10.5 451 =,
5 > 1 1b 1d R
30 min; 120 W, 3 (498 545  565nm) ,
30min;
620 nm 650 nm s
2 £X
2.1 R-FBLFAHHRR , (AsoslAzso) :
la , (3.2)
*1 TEMBEREARMRAIEAFERAE
Tab.1 Quantity and purity of the eluates from the streamline column eluted with 0.20, 0.10 and 0.05 mol/L ammol/Lonium
sulfate
(NH4),SO4 (mol/L) (mL) Ay Aaog Ases As1a Ag2o (Ases/Aas0 ) (mg)
0.20 42 0.172  0.304 0456 0.073  0.069 2.65 1.86
0.10 37 0.211  0.536 0.762  0.081 0.077 3.61 2.97
0.05 55 0.353  1.067 1.509 0.11 0.104 4.27 8.89
:15¢g
1.0
2012 \ b
1.8 0.8
1.6] \
1.4 ;
_% 12 \\/ 206
= (‘):g = 04 \/f/\
0.6 \_ —\ /
" \ /
0.4 ~— 0.2p—
02 \¥/ . \_\’j // L
0 300 400 500 600 700 800 ¢ 300 400 500 600 700 800
P K/nm % K /nm
1.0 2.0
¢ 1.8 d
0.8 1.6
N 14
0.6 / 2
- / 210 \
=04 =038
‘ 0.6
02} \,\ 046~ / \
Ne— ~__/ 0.2 N \/ S
f 300 400 500 600 700 800 0 300 400 500 600 700 800
Pek/mm Pek/mm
1
Fig.1 Spectra of the fractions collected during R-PE isolation from leafy gametophyte of P. yezoensis
a. ; b. 0.2 mol/L ;¢. 0.1 mol/L ;d. 0.05 mol/L
a. crude extract in 0.5 mol/L (NH4),SO4; b. eluate with 0.20 mol/L (NH4),SOy; c. eluate with 0.10 mol/L (NH4),SO,; d. eluate with 0. 05 mol/L
(NH4),80,
DEAE- (pH 4.5)
Sepharose s 4 mmol/L , NacCl (0~
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0.2 mol/L) (pH 6.8) 22 W a]ié]\*ﬁ‘
2
’ 620 nm ’ SDS-PAGE ,
33kDa 20kDa
580 nm . 33 kDa 20 kDa N
[24] 4.2, Y a B 30 kDa 45 kDa
(3.2) ( 3
12 Wk . E 5500
ol BRI A ;
E 2000
038 : H
2 1500 3D
206 i R
= 1000 &=
04 : =
02 500
0 —, \\T‘
300 400 500 600 700

I K/nm

2
Fig.2 The absorption and fluorescence spectrum of purified R-PE from DEAE-Sepharose column

, , 12.3%
-— 94 kDa
-— 66 kDa ’ ’
45 kD
- a 565 nm ,
“ “* B 35kDa 280 nm )
. 26 kDa Ases/A2s0
' , 0.52
o 2o : 2.65~4.27,
1 2 3 4 5 6
TkiE
) 3.2
3
Fig.3 SDS-PAGE analysis of the fractions collected during .
the purification steps 24 } *&ﬁ—q:x% ’f‘f‘ Jip %%
1: ; 2: 0.20 mol/L H
3:0.10 mol/L ; 4: 0.05 mol/L 3 ’ pH
; 5: ; 6: s pH 5
Lanes: 1, crude extract; 2, eluate with 0.20 mol/L (NH4),SO,; 3, eluate ; ,
with 0.10 mol/L (NH4),SOy4; 4, eluate with 0. 05 mol/L (NH4),SOy4;
5, molecular weight markers; 6, purified R-PE using ion-exchange pH >
chromatography
2.3 BUE Q@ REBLLESH ,
b 27 > pH’ b
16.96%, ) pH 6,
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121°C, 2, 1h,

> > >

®2 R-RAEBBRIANK
Tab.2 Purification of R-phycoerythrin from P. yezoensis

Argo Aass  Ases  Aeao

(mL) (Ases/A280 ) (Ases/Aaos) (Asao/Ases) (mg/g) (%)
1350 1.514 0.484 0.641 0.334 0.42 1.32 0.52 5.34 —
— — — — — 2.65~4.27 1.41~1.50 0.15~0.07 0.91 16.96
DEAE 109 0.188 0.591 0.863 0.035 4.59 1.46 0.04 0.66 12.31
£3 LEGHYWEXLRIGIHRIRENTER
Tab.3 Ly(3*) orthobonal experiment design and result of extremely difference analysis
A B C
pH (©)
1 6 1 105
2 7 2 110
121
A B C (mg)
pH (C)
1 6 1 105 10.38
2 6 2 110 13.92
3 6 3 121 18.12
4 7 1 110 5.10
5 7 2 121 12.12
6 7 3 105 8.58
7 8 1 121 5.46
8 8 2 105 5.28
9 8 3 110 7.26
K, 70.68 34.86 40.38
K, 43.02 52.2 43.74
K; 29.94 56.58 59.52
ky 23.58 11.64 13.44
k> 14.34 17.4 14.58
k3 10.02 18.84 19.86
R 13.56 7.26 6.36
A B3 G
) 4 pH 4 ,
pH 6 pH 7
; pH 8 pH
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pH 6, 21.8%
121°C, 2, 1 h , , 10%~25% , pH 6
30.5 mg , 6.66 mg/g, ,pH8

%4 TR pHMEETERSHBESHRESENE

Tab.4 The determination of polysaccharides yield and sulfate content at different pH and temperature

(mg/g) (mg/g) (%) (mg/g) (%)
pH6, 105C 24.5 113.0 21.7 2.90 11.8
pH7, 105C 11.9 107.7 11.0 1.12 9.4
pHS, 105C 9.8 80.7 12.1 0.90 9.2
pH6, 110°C 25.7 151.0 17.0 4.11 16.0
pH7, 110C 14.1 154.7 9.1 1.71 12.1
pHS, 110°C 10.4 149.6 6.9 1.49 14.3
pHS6, 121C 30.5 123.1 24.8 6.66 21.8
pH7, 121C 225 182.3 12.3 3.47 15.4
pHS, 121°C 15.9 148.7 10.7 2.88 18.1
2.5 RIKIRBIFHIR 5 A 5 B bR :
’ ’ 3.5h, , 30 min,

’ ’ 60 min, , 50 min, 60 min

3 w# :
231

3.1 Faxasibhsi

(HIC)
[28]

Ases/Aaso 3.28%,
, HIC 565 nm
[28-29]
Ases/Argo Ases/Asos=<1.5, Agr0/As65=0.005
R- 498 nm
[30]
’ B- Ases/Ags=<1.5,
’ R- B- Agr0/Ases
, R- C-
’ R- A565/A4gg:l 16,

’ A620/A565<0.005,

32 BERRK

[31]
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Comprehensive extraction of R-Phycoerythrin and sulfated
polysaccharide from Pyropia yezoensis (Bangiales, Rhodophyta)
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Abstract: Inferior Pyropia yezoensis was fragmented and then extracted with 10 mmol/L phosphate buffer (pH 6.8)
for three times. The supernatant of the extract was applied to an expanded bed adsorption column for collection of
the R-phycoerythrin (R-PE) while the residue was used for isolation of sulfated polysaccharide. Approximately 17%
of the R-PE presented in the crude extract was recovered by the method of expanded bed adsorption. After purifica-
tion on a DEAE-Sepharose ion-exchange column, the R-PE was obtained with a purity ratio higher than 3.2, and the
purification yield was 0.66 mg/g fresh P. yezoensis. Absorption spectroscopy, fluorescence spectroscopy, and electro-
phoresis showed that the R-PE obtained here had the typical molecular properties reported previously. The yield of
sulfated polysaccharide from the residue was 30.5 mg/g, and the sulfate fraction was 21.8% of the crude polysaccha-
rides. The results showed that there were no significant differences between those obtained by direct extraction and
microwave-assisted extraction from the residue. The R-PE and sulfated polysaccharide extracted from algae could be
used as additive in food or cosmetics. In comparison with the traditional utilization of P. yezoensis only as the source

of chips, the integrated exploitation method suggested here was more efficient and had additional benefits.
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