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Comparison of extraction methods for phycocyanin from cyanobacterica blooms water
samples in Lake Taihu
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Abstract. Taking cyanobacterica blooms water samples collected from 12 different sites in Meiliang Bay of Lake Taihu in August
20, 2011 as a research object, the phycocyanin extraction method including freeze thawing cycle, ultrasonic wave extracting, cell-
melting and acetone were compared based on absorption spectrum and phycocyanin concentration. Results showed that the absorp-
tion spectrum of phycocyanin extracted by these methods have significant peak at 620 nm. The peak height is quite different among
these methods; the highest peak is observed in freeze thawing cycle while the lowest in ultrasonic wave extracting, indicating that
the four methods can extract phycocyanin from water samples, and freeze thawing cycle method is superior to others; Some phyco-
cyanin specturm obtained by freeze thawing cycle, ultrasonic wave extracting and cell-melting appeared the second peak near 670
nm, and differentiated with the specturm of phycocyanin standard sample; The variation coefficient of phycocyanin concentration in
the freeze thawing cycle method and ultrasonic wave method are less than 0. 6, showing that their result is more precise and stable;
The phycocyanin concentration showed that extraction efficiency of freeze thawing cycle method is better than the others, and so is
recommended as a common method for phycocyanin extraction from cyanobacterica blooms water samples in Lake Taihu.
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Fig. 2 Absorption spectrums of phycocyanin extracted by different methods
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Fig. 3 Comparasion of the phycocyanin concentration under different extraction methods



ROHF KRR P S G Ry kAR 287

3 i

T A AT B RO, W A TT DA B R 1 AR A R R
R A T 620 nm BFIT. AN SCHR RS VRR AR i IR | PRk ) 9 1 SR OB(E 620 nm B
T FAT WU, B VR 620 nm {4 Ry A R P T A 8 S AR 4 5 VR B REAN [+ BRI )
R AEAE R P B R 1, O, RO RS AR ROSCR AL T H AL Ty vk RO R (1 2a) OB TR
(K 2b) Ak (18] 2¢) ZRIBURFR 737K RE 4 i 2 S BURZE 670 nm [F I8 BAT A L 650 ~ 700 nm [X
[ P T U RAAE S5 R oA ity (18] 20) A7 AR 2250 X R RO T RO R 7S i o MCHR AR B e i B
SRR AR SRR h Bk T AL e T RE S A M R E A A AT B E G A
At AR R G S R A £ A B SR R WSO SRR RE R A O A UL
FEAR R, e LU R R P R R IR IR Ao SRS I 4 ST 5 4R U B O SRUGE e i e |
Ho v B W P T R R TR A b A 2 R A S R S B R BV A TR IBGR R,
670 nm [ A WSO T 7 A R ). AR SR B R PR D T R AR BRI 20 AR 1 i B
GAAE 670 nm BRI i BRI AU , Wi TG 3 b 75 3k SR IBOR TN s S K A i P ) S S I 32 ) T R 2R
P A RIS, EAh , 5 R RRE R B R, DA RO TU LS R P R 25 KRR L SR
B R A DT TR AN TR DA 32 516 LA PR R D R AR A TRV B U e PR 2 O 2 4. DI DA A LI 0, BE A R i 4 oy
Fa WNE AR % TR B R B T S, 2E DI  L TR BR B R R R s LR I 3
LA 4 5 2 1R IR R SO 1, R BT R P A PR T 670 nm BRI ™ (i (1] 2d) .

DATERBFSE " EOUESE 1 7 v R AT SO B S AN, S i e B i AR 1 IR AR S
Teie i NP o i S 5 e LR A GE T2 R TR A A I S BUSCR B R B, S U S8 A B R ™ .
G, FESZWFTEXTR AR, 52 A TR B SE R RE St AN TR] 5 AR S IR T i) 8 R 22 DAL 2 1
T A A AT BT R VAR ™7 T B T 05 10 7 5 3 0 2 N R K. B A, R R 2 T 0
TEAETS RO RIFST R, B AR AR PR 22 E 40°C BV R A A V. 388 0 7 0 A0 P A 4 R A AR A Bl
Yo S ECRSOMIG I, (7240 0 A 1 A AL BRI TR IR, D) s KR Y 8 R AR U, Bl
R P A A A 240 O 25 ) S A R .

FRACT RS I3 , P IKTATE 620 nm 35 4 B 1 RF AT WG ALk 11 6 {0 RIVRF JOE 94330 8 (B0 A T 488 oy, (HL G4
YR SAPO AR T I S i . R 25 IR R WK A sl A 22, SRS K AT W1 IR 23 22 5. AL
U AP B S AN [ SRR T A KV AR AR [ R, 2 A7 T S 0 K 0 SR BB SR A BAR 1Y
— A 2 IO T P (1] 2) R, T K 1 #E 350 ~ 500 nm Sl i X i) (14 15 ' 8 ol 256 o35 Aty
. R S ORI SRIBGT i P R — S ISR e fih, S OB R AN M S R R 7 A Y R AR B 2
X AT AR 7 A 12 S ) — D E A A, R AT WL A 0 1) 7 At 2 OSSR pHL BRI, A5 8
PTG PERAR ™ SIS )38 1 2 1 P

PR 1 33 A P ORAE 670 nm BT A M B2 38 2 1 B 5 PR A i e, {ELICAE 620 nm AR 119 067
KT S S VRS AR A . FEGAR A6 (B S F , 3  46 1 oh R B R K (R @ ) 41 A0S
AV I 5 1 8 KA 2 1 T 9 T SR A A ML v, 7 S IR A B R S R S A N R D A
BLI, BEE N 0 3R T o DAL, A SCTRY R P ik 4 BB ) D)3 9 (1 2e) AP i i )
W ODLTERR > (P 2d) , I LW A B2 45 R 2547 1 He . WOBIE I v (P 2) , R o 00 34 1
620 nm T B Sig , H 3% 0 W HAC A 5 JEE A 25, 0 I TN I 325 RE R BCHE AR P A B 20 S SR 1, S U T
A 75 3 B DU £ A P 2 DL R I S0 T N R T A7 S R R BE A 8% R BE G4 1 (181 3) R I i
AP 2 PR BN T RO VRRIE R K2R 13X — a5 e, 7E PR I SR 3B, b i WA
ULVE R 73 B AF AN 2 P, S CLTTE AT 20 PR A AP TE AR e A IR, 1492 X A B dk p A A R R M

WSO 1 4 P13 3 A 4 2R (11 2) Rl S R BE TS 46 2R (1R 3) 3 WY, I 5 VRl 12k 1) 2 BRI A
DT HAMb 7 125 O VR i 5 e 2 PR AR P4 T2 SRS 2% 4 N R R Py 3 oo 5 A T, £ 400 B 4
WL REEHTAE , S5 FEL A DAY 956 2 s . 2ok OIS 1 B P R IRRLIR S LA A M e . I
I, A P AT L R R L S 2 A AT I, T LAt e 98 o 2 2 il v 0 A AR R i B 4y Ok 2 e 4
YRR A, BT S S VR AR MR ) R ) L 45 Ak T 5 R 2, 00 45 B R e A ™ 2 AT LB ) 3 B



288 J. Lake Sci. (#a45),2013,25(2)

WAk, pH EEFAE , 5 TARFF s B U A0TE . (R, Sl A Ik T A 3500, 7 200 it 205 4 ol ot 1 2
I A TR, A5 e PR e b S R B (1 B A Rt IR RS e ofe. RIS I (1B 2) Sk, 4 R 3R
M A RN T 670 nm FFFIT A0 ST 650 nm AR A GBS P2 A T 8. % i 3 H B s S A T B
S SR 650 nm R Sy 53 R BN, DR R LUG BORIFSE TAE R B T T R L S8
XF H T ARSI 4 R 2 VB SRS I KR A 38 1 2 R B S

g5 LR, R R A SR BOSCR W O T Aty 325, P HEFEAE S — Tl o) T i K R v T 2R 1 A
¥ = RBUT .
H KRR ERANTARTERFERFFEMAELIE I AFOFY, EEFaWRR
LR T ATIERFAGH L EREEEHILNIEF AR R A LR AW 8, 0k 7 700 Bt

4 S0k

[1] E@A, MR EHKENEE KA. K- EaE, 2004, 17(1) : 90-93.

[ 2] Jupp DL, Kirk JTO, Harris GP. Detection, identification and mapping of cyanobacteria using remote sensing to measure
the optical quality of turbid inland waters. Australian Journal of Freshwater Research, 1994, 45(5) . 801-828.

[ 3] Bennett A, Bogorad L.. Complementary chromatic adaptation in a filamentous blue-green alga. The Journal of Cell Biol,
1973, 58(2) : 419435.

[ 4] Padgett MP, Krogmann DW. Large scale preparation of pure phycobiliproteins. Photosynthesis Research, 1987, 11(3) :
225-235.

[5] woutig ARAERPIZER D EILE A& a8k ST, 1993, 24(6) : 645-648.

(6] BN, a4 Kl KRR EHRIUE. AR, 1997, 9(3) : 284-285.

(7] SV, ZE5E8E, RPA. RHESE AN 8 BRI AR E RS, A, 1997, 16(4) : 26-28.

[81 fr A, BUSSE, M IH. BHESEEERREENIIT. AYdeik, 1998, 15(5) : 10-17.

(9] & ., 2 3, kel HoRIBHEss i r st i S alifl. matfb TRE%R, 1999, 21(3) : 62-65.

[10] 4F 7, FhAREL, feZerdr. MPREseif 4RI K= FR5H, 2005, 26(1) : 5-7.

[11] Badrish S, Beena K, Ujjval T et al. Extraction, purification and characterization of phycocyanin from Oscillatoria
quadripunctulata— isolated from the rocky shores of Bet-Dwarka, Gujarat, India. Process Biochemistry, 2006, 41(9) .
2017-2023.

[12] 2= ok, sk2AnL, woefed. SUTRARIESE S i 20 L P AL T 2. i PERLE, 2007, 31(8) : 48-52.

[13] Patil G, Raghavarao KSMS. Aqueoustwo phase extraction for purification of c-phycocyanin. Biochemical Engineering Jour-
nal, 2007, 34(2) : 156-164.

[14]  Mh3cdE, DR, TKIEAR. B TURHESEE I A po ko 7S B MR R, frdh B, 2007, 13(5) : 135-138.

(151 Rmadde, BithEr, jRER. FKE R X 28 8B a3 M ai BEsg . BT 597 %, 2009, 30(9):

65-68.
16] T Ob, BFM, sklR4F. ShEEBEsREE M Eaif. S5 EmEARSR, 2009, 28(4) : 521-524.
177k, DREREC, XACGESE. MUK RSSO R E A ST BRI, 2009, 28(4) : 497-501.
18] JEeHE, B, XV4K%E. BEIER MR DA, ML, 2010, 39(4) : 486-490.
19] Hemlata GP, Fareha B. Studies on Anabaena sp. NCCU-9 with special reference to phycocyanin. Journal of Algal Biomass
Utilization, 2011, 2(1) : 30-51.

[20] BEwedR, sk, Ao el b i s ropns. il ok, 2011, 32(6) : 273-275.

[21] AR, B 8 BREEEECN S AR ERUIR. 6 RFE M AR5 TR, 2011, 24(4)
281-286.

227 xS prk. dba: SAEHE L, 2008 227-228.

23] W Wi, fLEH, MR RMIrP BRI R, RS SR RE R, 2009, 25(1) ; 47-52.

2471 French CS, Brown JS, Lawrence MC. Four universal forms of chlorophyll a. Plant Physiol, 1972, 49(3) ; 421429.

257 x| Mg, XUHIF, 5k 5. AW Anabaena sp. 7120 SRR AE AR B EADGERE BT, Ak AEA

YreF, 1985, 9(1) . 1-8.

[26] Roesler CS, Perry MJ. Modeling in situ phytoplankton absorption from total absorption spectra in productive inland marine
waters. Limnology and Oceanography, 1989, 34(8) . 1510-1523.

[27] ¥, & Ot KEBOKEEIRMLENA T ERK BRI . LA, 2005, 25(3) : 591-595.

— — —

— o —



