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2.2 , APC
,APC SA% - 66.48% ,
, , APC (1)SDs
A% 16.89% , , SDS
APC , ., SDS Immol/L.,APC
, G s
( G-phycocyanin, CPC) ( SDS APC
), Pinero  (2001) APC
Pinero  (2001) , , SDS
, ) , APC (
, 665m$m 640m, 653nm
. 610nm) , ;
, SDS , APC
2.3 APC , R
2.3.1 SDS SDS s s
SDS  APC
1 APC SDS
Tab. 1 Fluorescence spectra of allophycocyanin after SDS treatment
SDS  (mmol/L) 0 1 30 60 100
(1m) 650 605 610 607 610
(1m) 665 651 651 640 640
2669. 308 35. 624 32 270 31.568 30.977
(1m) 670 640 642 642 640
(1m) 653 610 610 610 610
2607. 231 37.439 32 767 31.568 31.370
(2) DS APC ,
APC , . s
SDS APC (1 :
, APC , APC
(2 , (1 APC 3
SDS , APC , , 1. 6mol/ L , APC
\ . APC ( Fos2) 6% .
R APC
2 SDS APC ’
Tah 2 Effect of SDS on hydioxyl scavenging ability APC »
of allophycocyanin 3. 2mol/L, APC
SDS (mmolI) 0 1 30 60 100 ’ ’ F“.z
SA% - 6648 70.35 7548 76.29 80 45 4.8mol/L . APC '
2.3.2 SDS, ; 6.4mol/ L., APC
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3 APC
Tab 3 Fluorescence specira of allophycocyanin after urea treaiment
(mmol/L) 0 L6 3.2 4.8 64
(nm) 640 653 653 621 610
(nm) 665 &5 665 651 61
2839 2627 851. 705 12.323 2.025
(nm) 670 2 662 642 &2
(nm) 653 &3 653 620 &0
2839 2627 1002. 193 12.71 2.25
(2) 4 APC
APC Tab 4 Effect of urea on hydroxyl scavenging ability
APC of allophycocyanin
1. 6mol/ L. APC (mol/L) 0 1.6 32 48 64
, R A % -6648-1103 7.06 17.94 40.45
, , APC
; 3. 2mol/ L
_APC , ()  pH APC APC
, APC pH , 5 , pH 77—
; 6. 4mol/ L., APC 10 , APC
( 4 ;  pH 11 ,APC (Fe2)
2.3.3 pH : 0%
, APC : APC
pH  APC
5 APC pH7—11
Tab. 5 Fluorescence specira of allophycocyanin in pH 7 —11
pH 7 8 9 10 11
(1m) 653 653 653 653 653
(1m) 665 665 665 665 665
2839 2890 2860 2851 1209
(1m) 662 662 662 662 662
(1m) 653 653 653 653 653
2602 15 2645. 832 2640 2624. 118 1003. 65
(2) APC pH . APC
,pH 7 ,APC APC pH 8 9 ,

; pH 10 ,
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APC , 280nm
, pH 10 , ,
;oopH 11, pH 10 ,
: pH 10 SDS, ,
( 6 ;
6 pH7—11 APC ’
Tab. 6 Hydroxyl scavenging ability of allophycocyanin s
in pH 7—11
P 7 8 9 10 11 .
. 4mol/L
SI% - 1321 289 2928 4344 4014 6 4mol/L ’
SDS
pH
3 B APC
4 pH 5 APC ’
90% ,
’ , APC
) , ESR ,
(Zhang et dal, 1999) ,
) APC
2 2 Py
’ ) (Mae
Coll, 1998)
? ’
’ B s , 1991
, , SDS . , 10(4): 62—66[ Xiang W
SDS , Z, Wu BT, C C K Tseng, 1991. Preliminary study on the
Immol/ L SDS phycobilipmoteins from marine Spirulina platensis, Tropic G-
ceanology, 10(4): 62—66]
’ Gonzales R, Rodriguez S, Romay C et d, 1999. Antiinfl
1% 340mm nzales R, (.) .guez ornd.y el a . H A +.1 an-
matory activity of phycocyanin extract in acetic acid induced
’ ’ colitis in rats. Phamacol Res, 39: 55—59
’ ’ Hirata T, Tanaka M, Ooike M et al, 1999 Radical scavenging
SDS 4 activities of phycocyanobilin prepared from a cyanobactert
280nm s 280nm um, Spirulina platensis. Fisheries Sci, 65: 971 —972
, SDS 5 Hirata T, Tanaka M, Ooike M et al, 2000. Antioxidant activ:

ties of phycocyanobilin prepared from Spiruling platensis. 1
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EFFECTS OF LIGHT, DENATURANTS AND pH ON ANTIOXIDANT ACTIVITY OF
APC IN BLUE GREEN ALGA SPIRULINA PLATENSIS

7ZHOU Zhar Ping, LIU Lu-Ning, CHEN Xiw-Lan, ZHANG X+ Ying,
ZHANG Y Zhong, ZHOU Bat Cheng
( State Key Laboratory  Microbial Technology, Shandong Unwersity, Jinan, 250100)
“(Institute ¢ Oceanology, Chinese Academy of Sciences, (Qingdao, 266071)

Abstract Phycobilisomes are protein complexes that fundion in light harvesting and energy migration, usually to
photosystem II. Biliproteins consist of apoproteins as well as chromophores, which are observed to be singly or dou-
bly attached by thioether bonds to cysteine residues of the apoproteins. Previous articles thought that the chromophore
plays an important role in the ability of scavenging hydroxyl radicals of the phycwbiliprotein.

In this study, allophycwcyanin (APC) purified from blue green alga Sirudina platensis was treated in different
light conditions, SDS and urea with different concentrations, and by buffer of different pHs. Then their fluorescence
spectra, and ability of generating and scavenging hydroxyl radicals were detected. Results showed that: (1) the naw
ral APC could generate hydroxyl radicals in light and scavenge them in darkness; (2) SDS was strong denaturant.
G- phycocyanin( CPC) and APC denatured completely in 1mmol/ L. SDS. They were not be able to absorb and transfer
the light energy. The ability of generating hydroxyl radicals disappeared in light and the ability of scavenging hydroxyl
radicals increased remarkably; (3) after denatured partly in 1.6mol/ L urea, APCs were still able to absorb and
transfer energy, but the efficiency and their ability of generating hydroxyl radicals decreased. APCs denaured more
with rising (3. 2mol/ L, 6.4mol/ L) cncentration of urea. It scavenged hydroxyl radicals instead of generating them;
(4) APCs could stabilize in awide range of pH between 7—10. In pH 11 the structure of APC changed. APCs had
an ability to generde hydroxyl radicals in pH 7 in light. Their fluorescence spectrun did not change in pH 8 but
scavenged hydroxyl radicals. This ability increased with pH increasing.

The spedroswpic properties of phycobiliprotein depend on the chemical structure of the bilins they contain and
on the conformation and environment imposed on these bilins by the native protein structure. The spectral character+
zation of APC was detemined by its advanced structure. The chromophore of APC plays a key role in the spectral
charaderization. At the same time, the microenvironment of apoprotein affects the natural ability of the chromophore
and change the spectral identity of the whole protein. This article studied the antioxidant ad ivities of APC in different
conditiors. The phycobiliprotein was processed in different conditions in which various spectral characteriza ion and
antioxidant ability were shown. In all, it is indicated in this paper tha natural state of the phycobiliprotein benefit for
the absorbance and transfer of the light, rather than the ability of scavenging hydroxyl radicals. APCs have dual
abilities of generating and scavenging hydroxyl radical during these process the light condition is the key. When APC
absorb and transfer energy, it generates hydroxyl radicals. When apoprotein denatures, APC’ s ability of scavenging
hydroxyl radicals increases.
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