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PR IB PR (Spiruling subsalsa) (K St R B AL FIR GBI M B B (HA)
R UH HAEEES, MHIEEN (c-PC) MBEIEES (APC), EilMsE (Thk
72 I E3B 4 FO B K R 5 280mmm LRI 22 ) BT 451155 %] 7.27 (-PC) R 6.55 (APC), ffi
— RN RS AR, PC 5, APC b6, HifLIGRY c-PC 1 APC 7EZEAAEEA IR I
(PAGE) t{UL—2 i, HBKRIIES AIZE 62000 Tl 6500, HETEBEN K EIELF1Y
64200 K1 657 amo

T S LR - TR P M A B Pl ik (SDS-PAGE), IR IR EEAE11.5% BR B AET—
15%H s R, c=PC $ET34 a FI6 WA WAL, T APC [ e F16 MATEASH, 78 7—
15% B4EF SDS-PAGE thififRIl—A 14kD EAMTAEL K, BTHS APC FAREKE, A%
PR B TS MR 4y, K UT Glazer (1985)07 ILERYRIEE (Synechocystis) 6701 diff
10kD % ko HBIEHEFAY c-PCHI APC HOWEALL A FRBABIH: PC-a,16.0kD; c-PC-g,
19.5kD; APC-a,15,5kD; APC-8,18.0kD, {XILIEFi%EW -PC F APC R/ TRNA
35.5 kD #133.5kD, ‘E 5 RRYEE (Spiruiina platensis) FALLBERYIE, AXBEHTHEIL
M.

B R, e c-PC R APC R%SHL ST BIFE 4.4 Tl 4.6, B EERE—®
TEAIIT S o '

BRI AR E L ST E 28.4% £, R A AL KB MBS B

X@E KB BEEREE BEXRP SDS-PAGE

BHEEAAEE AENMRENEERIOLEAEREGY R T ILEREGER
WHRARW KA B, BB AR 3 MEERE:. O BIEER HPH -PC
{2 15620nms A52x6485m)« R-PC (112x618 5 5550ms 150x636nm) FIAEERY PC-615.PC-630 1
PC-645 U ZBEMERNEET K@ B H &8 (Gymnodinium cyanjum) HFy PC-645 F
PC-629"7; @ BIEIEELE: H APC (Anux 650nm; Ahax 677um) F1 APC-B (24x 670,
618m3 Ahax 680nn) s OBWAIEEE: A C-PE(Amax 564nm3 Amax 5770m) « b-PE (110,563,
545034 5ax 5700m) KT B-PE (Amax 567, 540 F1 498,03 1B 578.0)c AN, BABEAE
FEH (Amax 580am)o

FE c-PC, APC H1 APC-B ¥ E& THHENEIERLZ AR (PCB); 72 R-PC
Br&E PCB SRS EBWAKRREH(PEB); 7£ c-PE i b-PE H1{LF PEB, {7t R-PE
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7 B-PE mBSHFHERER (PUB); EBIKEAD (PEC) hEF-IRAZEMNE
ER(PXB), FACALRNEGABEITHAEMEN, YEM5SRAEANe R
8 W frBE S AR R R R MRS F 4 T HRIOLERNER,

BEMIHELHES -PC & R-PC f1 APC™, ZA—-BEREMFAELENNE&S
PE, KBSEENARESHE RN APC-B, b, EXS 6 PE fiE FHBKGE
1 EFE PEC,

HEEOLUET 100% B9 i&%ﬁﬁﬁ’ﬁﬁﬁmﬁ'ﬁﬂ’ﬂﬂ?ﬁ%fﬁ%é}ﬁ 11 (PSIT) [ZRLR O
BE o, HEe B EBITR A

APB (APC-B e W.rafiL)

¢4
c-, B- 2 R-PE ¢-PC 1L
s PEC > ® R-PC — APC #%-JEEL 5 £k
(lm x = 650nm)
(lmax ~ 565nm) (Z'max =~ 620nm) (lmu680nm)

HENEREARE 5 ARATERERON 60% (TEKN 20%) SUREIIEN
BIBE AR/, H B EE G A0 B B EY,

HEBEEERR BHSREEY, FAANRBANEERMEREE—NRERE
AR, Hifl, TREMERLAERAERRSENAREERENIRALE AT REN
FEES Bh R B RSB R AT R BRI Mo 1R 5308 SR I SRR I 5
BRA Ay FOOGIE e VB T IREP S AR HA & SR o (AIEEE )T T4 H, 4
PR AR TR SR

MBSk

RS THBEBEE (Spiraling subsalsa var.) AR AR ZERELE TG %,

ERTERM Zarrouk KEEFREH (Frh NaHCO, #1 KHPO, BE¥), & HIGIT
ELIT IR 150Em ™™, REETE 30°C iy, M SRR, — kK S KE, TH
AR RS R DO,
' REEZERHOHE KROKENEERAEBKEOERENKE, EFNERT
SRBAY 0.001mol/L (pH7.0) HUBERREZ M T, HETHRE TR K. RN RE%
BIES5C EhH. HUBREMAIE (JC-3 AL, RIE 50, £ 30 AR 20
), HHELBMGENTE, EE L2 AR 4 1k, /5 B0 (40 000X g, 30 4380, B
W bR, HARay c-PC f1 APC JREEHHE R S EF AP Ay A I &

REZANSESHL: SHLRELHBHRBE EERA50% (W/V) EREY
WRERHITIE, RGEND (10 000X g, 10 35h) WaRREIET D& 0.001mol/L (pH7.0)

1) mEeEs, 1985, ETEEXRELDXE.
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MR Z T, MEINZE 0.001 mol/L(pH7.0) HBRIEZNKMENENT Y&
(AFEBRFEIPIE 3—4 R, B0 4 /N6 ) B (40 000X g, 10 4340) Bk BHERG,
HEERE#EE A 0.00Imol/L (pH7.0)MBR H MK TEH TH HA EeE (IX
4cm), FEPEBUSRE R AR MM ZTIRKE FRE, H4RERAE FREZM
WL . 2B BE T Y6 IS e RE B TIREK o

BB SR b B & 0.2mol/L NaCl (RDIF] HA M EB MR, 0.001mol/
L #EZFR 0.001mol/L BE M. LRI ER ARG T HET. :

HREECWAMGNSE: SRBM HA BITERER THESARBOLELAENRES
B, 75% PAGE it —FBkEE™, WA &KW, B 11.5% REBEEXH 7—15%
ffy SDS-PAGE 3TV Bfhr, B ERIFIRRZE P ARG IR Weber F 515,
PRFE 10mA, 60V FREAT,FHA4RTE 10C £h, BAGHEZEDHRE G-250 3, B
- B - KR EUES FRIMEE B, £mEEE (68 000) TH/LEHE(60 000),
SRR EE (43 000) EEH A (18 500) FHEEES (14 300), :

ZLHERME: RAT7% RRARRERS B kE, pH EE 4—10, E8EEA
0.2% H,S0,, FHEWE4 0.4% .k,

SEBIYH. HRSEREHLE, FHIr835-50 BEEB ST IUE,

JHT: WUWOEEH B 557 RIN R E, ZFREOGESIGE M B X2
MPF-4 B3 EITE, $h4E 10nm, ¥R I 580nm,

BEHXRE: Ll Chromoscan 200 B 22 pErH ez,

ZBME: KA Folin BHAAE,

ZR 5B

Hh R MR O K A ML AR SE DL 50 % TR IORER B, &—K HA REENTR,
H o-PC 1 APC Jy4ipr 43 BIKRH] T77.27 71 6.55, WEBWBL T —RINTHRAED, H
R4 c-PC ERT,APC 75 W34 s sk i B FIR B4 BUZ524 0.005mol/L(c-PC)
F10.10mol/L (APC) BEERH MK (pH7.0), EBR, HFBERENEEECHEY @
T PR B T I Rl — IR R B R A BATRE R sE 2 R DUA B4y, HRBEREETE
BARNGER HA BEE BRETENREREHEREB(<10°C)FETHT,

gL ISR BRI FESERY c-PC 1 APC {9 &% K W W I 43 B A T 620nm A1 650nm
(B 1); EERILR S BT 642nm F16570m (& 2), XERI—RMEHRIEE, #
fn. AREME (Anabaena sp.). BEIEREE (Synechococcus sp.) . BaERkEE (Aphanocapsa sp.) DK
SR EE (Spirulina platensis)™*% FBH L,

WiF 11.5% SDS PV IAEEE B i ik (BAE 7—15 % BEEE SDS-JRA A Bt R A
Wk )W -PC o F1 g WA WAL, FH4arT 24535124 16 000 F119 500;APC
IRE R AR R A1 TR 3124 15 500(e) #0118 000(8) (B 3.4)s #HH 7—
15% SDS-PAGE, R&JGEI APC HE NI THRLEGSIK, 5 TELN 14.0kD,
THEEE APC ZoRER, HBWEK B WHRA AN Z—, BT Glazer £51(1985)
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Fig. | Absorption spectra of phycocyanin
(-+--- Yand allophycocyanin ( Jisolated

from Spirulina subsalsa yar., in 0.005mol/L
and 0.1mol/L K-Phosphate- 0.2mol/LNacl
buffer (pH7.0), respectively

B2 &BpgmSmElEsa—.-—- — YRI5
BEES (—) MZRELRHE NI HE
0.005mol/L %7 0.1mol/L (pH7.0) pyRsEsh
EXE T, BRBAE 5800m, 4k 10nm

Fig.2 Room-fluorescence emission spectra
of Spirulina subsalsa yar.phycocyanin(-+--)
and allophycocyanin ( Y in 0.005mol/L
and 0.lmol/L K-phosphate-0.2mol/L NaCl
buffer, pH 7.0, respectively. Excitation
wavelength was 580nm. The excition and

emission monochromotor slits were 10 nm
' bandpass

&PCHye F1p

#HK (nm) Wavelength(nm)

M RAIRIE

Relative fluorescence intensity
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B3 BEEESHEEEOMIEEES SDS-PAGE Eik, 1. E#@H; 2,3 BIEES;
4. FBEHE; 5, 6 ABWRER
Fig. 3 SDS slab gel electrophotograms of the purified phycocyanin and allophycocyanin
from Sesubsalsa var. Lane 1, crude extract; Lane 2 and 3, & and @ subunits of phycocyanin;
Lane 4,standard protein markers of known molecular weight; Lane 5 and 6, o« and 8
subunits of allophycocyanin
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Fig. 4 Calibration line for the molecular weights of the phycocyanin ‘and allophycocyanin
subunits from spirulina subsalsa par. and markers. The molecular weight of the subunits
were as follow: C-PC-g 16 000; C-PC-g, 19 500; APC- 15500; APC-g, 18 000. The molecular
weights of the known markers were: 1, lysozyme, 14 000; 2, apoferritin monomer, 18 500;
3, ovalbumin, 43 000; 4, catalase, 60 000; 5, bovine serum zlbumin, 68 000

46, WEMZIMAF AN - RRAAERRBERABRRARLFIRR, @& 1L
¢-PC S HRERLER (RLERNBER) S e (nER BERNAR
B ZHBET APC, FtH IEP B{RT APCo XSRS 6411 (Anabaena sp. 6411)
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Fig. 5 Densitometric scan of ¢-PC (-«--~ ) and APC(

var. on a SDS-PAGE gel

Jsubunits from S. subsalsa

£1 URWERKEES (PO HAREED (APC) pEERER.

Fab. 1 Comparision of the amino acid composions of C-PC and APC from S. subsalsa var. Values
obtained from three analyses. Average values for 24h hydrolysates as 9 of recovered amino acid

5 OB ¢c-PC APC

RELEE ASP 3.33 5.68

¥ & B Thr 1.41 2.01

¥ B ser 2.55 3.31

A & B Glu 3.0 5.21

H & E& Gly 1.66 2.98
wHH® Ala 2.0 4.16

Bt & & Gys 4.43 4.17

% & B Val 3.64 4.73

B OE R Met 7.88 7.11
SEEH e 2.88 3.27

Z S B Leu 3.48 4.52

B AR Tyr - —
*HREE Phe 10.39 9.40

Bl & B Lys 2.92 2.65

B & B His — —
BE®E Arg — 3.27

) B & B Pro — -
BEB Ty Kl p 3|
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L AIEE (4. variabilis) FEEML, Bl APC 1y 1IEP 5T PC, {HEFRIEE
B c-PC F1 APC ISR SR TU LWMARR, ©i1954 492 M15.18 LUK 4.76 71
4921 ZEFEIEIRE (Synechococcus sp.) FIFaIk®E (Aphanocapsa sp.) thEE, FHEFEEHE
% APC fy IEP BB, BA15 H0 4.22 F14.26, fift PC 4y IEP HET LAM
FhEE (S B4 4.76 F14.54)19,

HEIZNEEN -PC f1 APC EERARTIITER 1, MENEREBRTEER Y
& £ APC HRMHMEBRABER, £ -PC HRNHFERR BRER. HEBM
HERRATREESERENE, &£ APC hMBTHER S BB EHE—2,

RERREETSEEES SHRTERN 28.4%, 5— RIS EMELZER S, FTERA
ANEFHNED R,
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PURIFICATION AND PROPERTIES OF PHYCOBILIPROTEIN
OF SPIRULIN A SUBSALSA VAR.

Liu Qifang, Wang Houle and Zhang Xiankong

(Institure of Hydrobiology, Academia Sinica, Wuhan)

Abstraet

Two types of phycobiliproteins, C-PC and APC, were separated just after crude phycobili-
proteins from S. subsalsa var. were precipitated in 50% (NH.) SO; and then loaded ona 1 X4 cm
hydroxylapatite column. ‘

The C-PC with a purity of 7.27 (A 620/A 280) passesses absorption maximum at 620 nm
and a room fluorescence emission at 642 nm, while the APC with a purity of 6.55 (A 650/A
280) have an absorption maximum at 650 nm and a room fluorescence emission at 657 nm.

When the purified C-PC and APC were electrophoresed under non-denaturing PAGE con-
dition, only one band was cbserved (data not shown). Under denaturation (by means of 11.5%
SDS-polyacrylamide slab gels or 7—15% SDS- polyacrylamide slab gels), C-PC yielded two
coloured polypeptides with the molecular weights of 16.0 and 19.5 kD for its & and f subunits,
respectively; whereas APC comprised two slightly coloured polypeptides of molecular weights
of 15.5 and 18.0 kD for iis @ and B subunits, respectively. Sometimes APC had a colorless po-
lypeptide band with a molecular weight of 14.0 kD which was probably a core component of
phycobilisome as discussed by Glazer in 1985 for Synechocystis 6701. According to these data,
the minimum molecular weights (C-PC, 35,500; APC, 33,500) of phycobiliproteins from §. si-
bealsa var. are smaller than those from S. plantensis. The amino acid composition and iso-
electric points of C-PC and APC were also determined.

The total content of phyvcobiliproteins was estimated at 28.4% of dry weight of S. subsalsa
var. Thus it is higher than that of orher blue-green algae.

The above results show that Spirulina subsalsa var. is an ideal source for edible protein.

Key words  Blue green algae, Spirulina subsaisa, Phycobiliprotein, SDS-PAGE



