18k F 1 B B 5 ¥ & Vol. 18, No. 1

1987 ££ 1 H . OCEANOLOGIA: ET LIMNOLOGIA SINICA . Jan., 1987

pH MMpCitiRA R-EIEEAIRE

BEE  RER %E%

(Wﬂ#ﬁ%ﬁ#ﬂf%‘ﬁﬁf ST &)

RE AEPH R- ﬁﬂﬁlﬂ (R-PE). iETLEm&L&%%ﬁ_ﬁﬂfﬂﬂﬁﬁiﬁﬁ%%
KA, SHE RPE NFEEZETFRBM (Florideophycese) MRS M, KM R-PE 3
RHITAERYR (Bangiophyceae) KIIREFLBE, A pH 4 2.0—11.0 BB BT LR
PIFRRAEY R-PE HEITALEL R REAEE pH HEN, BINRBOLEMIDEEHMEE
BUEHIE PH>9.0 WME T,ZHE R-PE WRKOLERSEE MR, TR
R-PE (iR I 638 MIRILH BB RIS, 7ERY 5400m Feil, FORNWIKBRIALE EHIL
T— ARG, XAPNLE R-PE EER ERAE—ENER, RBRARREE
WP, XELBPRA S EFERE L

R-BAEH (R-PE) RAEHIATABEPTH—FHEAEEEH. E4BNMLE
ARG, ERRRORERRE, KFTWRRNERELERAERED (PC), &Mk
BARBEEED (APC), RAMRBAMERPOLERI LT, b4 E RN
7o WL, R-PE ARMLHERE: —FRAH 498, 540 1 565om PR &EH—
MR K ERZ %R R-PE; B—HMRLE 498 M1 5650m & &FH — MR KE, TiE
540 om 425 —AMRBUBHORIER R-PE, MEEEHREOLE R AN B RS NERRHIE,
B 1887 £ ,Sorby" RE A B BRI HE AL IR 5 A XSG RNB RN LML
ZIAFEZE—ENRRo Hirose F Kumano™ 1RIEXS 56 F B AL B EZEBAIRBOE
R &R, WA NER R-PE (Hirose XEHFRA IV M PE)EE TRABRNERA
B (Nemalionales) DI FHA D, SELERXNORSLBNERE BB EEME;
=R R-PE HALTHAEEU LWESLES, HPaBERTE Mo RRmE0H
Ko FEEIHEERBX NERAEHEERENEELPETRERELEL 64 7, H
HES S ERS EREETRBOENEREREZ, BLERMNI 18 MLLER R-PE &
WER LR R-PE; BEABENN 46 MHSLE,H 7 FENER R-PE, HE395
R WA R-PE, BAMIIS Hirose F1 Kumano WEHLERAFEL 5, EREE
BRI, BT AL RN R-PE EABFHDH 5EH XA R-PE RIEL
RARRBA AR, HfNEE S HEE Lo (B O'hEocha™ AN , BABEARBUHRALHI B K
AR AN 5 BHOFEER, AT 5RO ENTEERX. Ao, REVRE
BIERE, EEARBOE SN RABRERETHRES, TIARREXEHEEER
BE VA RES pH R FREESWE . LENER AR R ZiR IR R rX M

* hERYRGERGIRERTRE 1161 5, WRAS: 198542 528 H,
D BRES, BFRE-LE R-BLEAAEFEOREATEER).



135 BRES%: rn NHEMLHBERN R-BLBENOEMN 71

FEAM R-PE RERRAREEN=Y, HRES BB HERANYE., LERE
BT R, RBEF R LRI L IR T3 X B MR E i & R-PE
REm. RINFELENOERREE Hererosiphonia japonica FILLE XML AR
$R3E Porphyra katadai var. hemiphylla thify R-PE %1%}, BB iXH I R-PE £ R
BEHREMNREFRERTH&ET, RA pH S EII% M.
—., MR B

1L BEaMSE S5t

S 5IER R-PE 43 B M B B4 B A 58 S AL B RN 4L K 42 4y
BEEMt. XFHMEEET LT RRERNE LSS, FeskREEREE
K¥de , REBETRHOBBRESMEREEATRREES. BEEMEERATR, =
BB RIBE, EREMIKE (Hydroxylapatite) 35 WRMIFIE EATHE LT BT B 544
o HOHSLIBRESA R-PE, HAIEXN Ass/Aw = 30

2. B HE

FIBS FAREC 0.05 mol FOBEER SR MR B B IR 50 wg/ml, pH HESEI%
2.0,3.1,4.0,5.0,6.7,7.0,7.5, 85, 9.6, 10.0 f111.0 WHAHABEFEOKK. —HEMH
ARERPYEOHZIET R-PE, H—EARMNEIEH RERSBEHONER R-PE, 5
SR pHEK A Beckman @ 71 # pH e,

3. SRUFOSE KKt

WG R B UV-240 BRSO, RS A lon, 3
&5 5K GE I HIL 850 BB LD IR NE. FIANEHRESZR F#T.

=. &5 # |
PFEHRER R-PE QRKOEHEE pH EHEARTELINE 2, % pH %

I
ﬂﬁé&)pl{ ‘

5185

6 110.0

W 3 (R )

. —
400 500 600 700 400 500 600 700
&K (nm),

1 SR R-PE RORIOGEEE pH ER2 Y



72

18 %

41
@ 3
€T 2
g 1
S
B
\.I . L
400 500 600 700
B (nm)
M2 WA R-PE RONRMCEIERE pH Eagds ik
Fs ’ str [
B
i‘:;;l DII:;,). ﬁ(
PILg-11,0 |
i
i
i
1
[\ 1 - ! b=
) 600 700 400 500 600 -
K (nm) ~ wH(nm)
A B

A3 &R R-PE QY58 6EIE
A FRREEU; B MR,



135 BEE%: oH MFAEERRN R-BRLEONEW 73

=
;'_E_:l
B
Ry

i S

a8 =

R £

#®

&

B

i

\ 1
500 600 700 C | )
i (nm) v 400 500 Bk (nm) 600
A B

B4 SRR R-PE poiedt il
_A-ﬁ%&%%%;B-ﬁ%ﬁ&%%o ,

2.0 1 3.1 BOMRMERS, WAL ISR RE R-PE WIRIBOEIYE A AU, #HEEH R-PE K
Ktike 7 pH 4 2.0 B, IAMRERKREE(RIER R-PE Hh—A0BRIE) A HK
—ABHRBGHF. £ pH 20 3.1 B, AN RERBREE(B)BRATR R, XRBERATSE
WG R 76 pH 24 4.0—11.0 WRETEEN,=Z¥2 R-PE RBCOLIEI RO IREAR £
FAZ (H 1), BEARPH: pH FTHOLEEHE, WEE R-PE 7£ pH 2§ 4.0—8.5 A
WL, RIA EFHRRIERREOER; £ pH 2§ 9.6—1L0 WEET, JtigMRFHEIH
BRI BERY 540 om FARAL, FRABRBBCLE LR 125 a2 %
WIEHS TR (B 2)o B 3A, BFIE 4 A, B 4 HRH ZERRE R-PE £ pH AR
FHRH ERNBE N pH 4.0—11.0 WHERN,HF R-PE LR 5568
RIGEBAZ pH BB W, BEIPYE oH THNER R, HEKEKRHES A
576nm R 5770me 7 pH 3.1 i, WiEHE R-PE % §1&# %] 580nm, =& R-PE &
F 597.50m, EHT & 5 GBI R EE Ko

=W '’
AE 2 B £ S O SRR T T S — SRR S, 7 R LB I A BRI AR A R



74 - ® o ®w® 5 # B 18 %

B P RAENRE, BRTRESE R pH THRSARREMERh TS
Bo EHE&MHT,LHRE R-PE LA 5400m B KR AR IR “6 "R B8
X 45 1R = e TR RO T 55 R i 25 R, (BHE Frackowiaki¥A1 Murakamil™® #2222 9B 35,
4 5 T4 S L P R A L3R e, BB S 7E T IR O SR I b Bt & 2 AR A
T 2R B, RELTRE 1 R M T e e 5 S O oL f S B IR A RAU
TRESWE, L¥EFEEEDNER. N B BEMIT 5 R ERRFER S K
el , BLBHRTOUSE B W LR R E B B Krasnovskii 20 FEZBURH
REBBEIRES 50 pg/ml, NRAETBEN 0.05mol BI%&H T, BisiLAK R-PE
EREhE pH A, ET LR BERERN SE” 5" REOE g A LR
FRE oH EFMILELAN R-PE BHNH R, BEANKERNNRNETRE
RATUL ERSE :

RERMNWANELER, HEASERDSBEHTER R-PE, 7 pH 4.0—11.0
B RO RO RS A B AN 1), MR T IR B AR 2 (o RITHIX—
ME L E 5 Krasnovskii®™ M—Fh4322% Callithamnion rubosum F1 Frackowiak™ W il 3%
Ceramium rabram 53 BH9 R-PE BWRlEE&EEH. D LWAr%¥ESBE pH 3.6—10.0
i pH 3.0—10.0 MEERNE T LAFMHES SLB=BE R-PE HREOLE. LR
LEILPARE, SR R-PE RMYRMOGIRE—MRERN oH EHENRE pH WEHRY
M. 5 Eriksson-Quensel™Fl Vaughant® 33t , 76— AN B0 pH N, SR
R-PE BEDL (af)er HIREAEE. Prackowiak Wi, 7 pH 3.0—10.0 HIHEEX,
=% R-PE {04 THRM oH WELER. BETLIAYN, =&MW R-PE BBE—/,
MR pH BENREELRBEN (ef).r EHWTHAZ oH HWEN,

SHSaBEh=IER R-PE RE, WESTSE L REhS BERNER R-
PE, 7 pH 4.0—11.0 UFEEN, H A BREE L RiE " HRKST. £ pH % 9.6 U
#7540 am PERMBE BT — ARG, R R-PE R oH T
HMILAX MELR 124 MR LS. RPXHARMANER, BEETHREARE Y
R RTE? 4 RAVFENEE T IHE B R pH 9.6—11.0 FTHHAMIEERS 5k
BHih, B R-PE WHGBREEANERE, LR oH TR R-PE BHEEE
¥ BAHEAIRS, ERATIER A AN, HIDERH 57068 (R 44,B) 1
FIEH, St ot e TR RINE SN SRR, BTRESET LA
ER I R BT R M B RO E AR R, T oH XAEWEHRRERNE
BEFSL A, R R-PE 85 oH FRUSHEREURTREORRESLE
AR R XAMABEEE -SSR ATNRENERTURBHES, £
ERAEE sH T, FALERAN RPE S B RRA S S MBS, RS
pH TR R-PE ZWER R-PE HHEMNREYE , Wi BRI M2 R-PE 4K+
WABEE —ENER. ERRITING, XFHE R-PE BERIEHEHEREEN
Mo HTEMNEESNEETFTLEXRNEALBNAH, BRSiELETEEHBHS
PR Yo



#

M

13 BARES: oH WHHLHELNN -RABBEW 75

2 % X ®

s .

f 1] Bennetty 'A. and L. Bogorad, 1971. Properties ofsubunits. aggregated of blue-green algae ‘bilipr(;teins. Bio-
chem. 10: 3625—3635.

[ 21 Eriksson-Quensel, 1. B., 1938. Biochem. J. 32: 585—589.

[ 3] Frackowiak, D., 1979. Spectral properties of phycoerythrin, Phozosyntherica. 13(1): 21—28.

[ 4] Glazer, A, N, S. Fang and D. W. Brown, 1973. Spectroscopic properties of C-phycocyanin and of its «
and B subunits, J. Biol. Chem. 248: 5679-—5685.

[ 5] Grazer, A. N, 1981. Photosynthetic accessory proteins with bili prosthetic groups. In: The Biochemistry
of Plant. Ed. by Hatch, M. D. and N. K. Boardman, Academia press, New York, vol. 8, pp. 51—92.

{61 Hattori, J., H. L. Crespi and J. J. Katz, 1965. Association and dissociation of phycocyanin and the effect
of deuterium substitution on the processes. Biockem. 4: 1225——1236.

[7]1 Haxo, F. T. and C. O’hEocha, 1960. Chromoproteins of algae. In: Eacyclopedia of Plant Physiology. Ed.
by Ruhland, W., Springer-Verlag, Berlin, vol. 5, pp. 497—510.

{81 Hirose, H. and S. Kumano, 1966. Photoreactive pigments of algae and algal phylogeny. In: Advance of
Phylogeny in Japan. Ed. by Tokada. Veb Gustav Fischer verlag Jena, pp. 52—S56.

{91 Krasnovskii, A. A.,, V. B. Evstigneev and G. P. Brin, 1952. Isolation of phycoerythrin from red algae
and its spectral and photochemical properties. Dok. Akad. Nauk. SSSR 82(6): 947—950.

{10] Murakami, A., M. Mimuro and K. Ohki et al., 1981. Absorption spectrum of allophycocyanin isolated from
Anabaena cylindrica: variation of the absorption spectrum induced by change of physicochemical environ-
ment. J. Biockem. 89: 79—86. )

{11] O’hEocha, C., 1962. Phycobilin. /n: Physiology and Biochemistry of Algae. Ed. by Lewin, R. A., Acad.
Press, New York and London, pp. 421—435. *

{12] Vaughan, M. H. Jr.,, 1964. Ph. D. Thesis, Massachusetts Institute .of Tochnology, Cambrige.

THE EFFECT OF pH ON BOTH SPECTRAL TYPES OF
R-PHYCOERYTHRIN

Pan Zhongzheng, Zhou Baicheng and Zeng Chengkui (C. K. Tseng)

(Institute of Oceanology, Academiz Sinica, Qirgdao)

ABSTRACT

There are two spectral types of R-phycoerythrin (R-PE) in red algae. One is the triple
peak type R-PE with absorption maxima at 498, 540 and 565 nm. The other is the double peak
type R-PE with absorption maxima at 498 and 565 nm, and an absorption shoulder at 540 nm.
The former is present only in higher classes of the more advanced Florideophyceae, the latter
accurs chiefly in the Bangiophyceae. When these two types of R-PE are treated with buffer
solutions with a broad pH range from 2.0—11.0, their absorption and fluorescence spectra
keep unchanged within the range adjacent to neutral pH. At pH values higher than 9.6, the
absorption and fluorescence spectra of triple peak type R-PE remain stable, but the absorption
spectra of double peak type R-PE produce gradually a protrusion similar to an absorption peak
at about 540 nm. This phenomenon shows that there are certain differences in structure be-
tween these two types of R-PE. Both types of R-PE are naturally occurring products showing
taxonomic significance in red algae. '



