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Abstract

The extraction and purification of phycocyanin is beneficial to its research and popularization as a
drug and fluorescent reagent. In this paper, the phycocyanin was purified by column chromato-
graphy using cyanobacteria from Chaohu Lake. The single-factor experiment was carried out to
optimize the operating conditions of column chromatography. The mechanism of the whole puri-
fication process was analyzed by UV-Vis absorption spectroscopy and infrared absorption spec-
troscopy. Studies have shown that the optimum single factor conditions for Cellufine A-500 puri-
fied phycocyanin experiments are pH 7.0, ionic strength 0.25 mol/L, elution rate 5 mL/min, and
injection concentration 1 mg/mL. Ultraviolet-visible absorption spectroscopy showed that a small
amount of heteroprotein was removed by one-step salting-out process, a large amount of nucleic
acid and heteroprotein were removed by two-step salting-out, and the heterologous protein was
further removed by column chromatography to obtain reagent-grade phycocyanin. The infrared
absorption spectrum indicated that the secondary structure of the hetero protein removed by the
whole process was mainly f-sheet, and the additives such as ammonium sulfate were effectively
removed.
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U HR 1 T BE Y ML A 3 2 SR S B A BIR R A UK T, TR ARE TR A1
MNATT B 5 2R A DhBE AT N BB R Qe AT 1 20 24F, KRB EAT REFIPTAL . JURS. JUIE. 1
SRGBESIRGURAE, Bk, VRO BRE MEY) 5E A B L R R 29 N AT AT S 2] BkAh, T
i H 9 ' 5 B bE A I A 5 'C5R 30 1%, HLAE T IO X A7 AR 98 AR S A S AR I AR A 4
TR PR GBI 7T R B PO IREH 3]

AR R AR B VA AN IR I ], oRsE 1 BB R/ o AR B 2R T KB 22 e ik, —
R Ao/ Anso I LLEDRRAEILALSE . 401 > 0.7 MM 2 >3.0 AR S 20% >4.0 ik
P E T, A% B A 20 R0 i A% OB N 4] BRIk, ST 2 1D 2 i s AR A A Lk
JOHE) I B 25 A 9 DO BT 3 R i R O B B el JL2 — o Bk, AR 2 DA IR B e 5 iR
BHEATR IR A, AN B, BRE T it — .

H T R 1 AL BRI IR P AE L I A A, 5 Bk — 2D SR Al DU i B AR I AU E AR S . —
FECR I 77 1202 Se TR R 8 7 B ER T B 404K 5], FER A (il 0 BVA[ 6]+ UK R ZEBUE( 7] FL vk S5
R R T, DUA BT 220, i i i DR [ 8 1R A 35 1 P 5 22 PR P B U 1o ) [ ¢
FIARREAR[9]. DRI, ASCEBR W E TR T 3T 57 0 BB F u SR A A ulor 28 i (k) JF
At il R SRR SE TG, RS S LLAOEIE T AL R

EA4 NI, XGRS B AR KA 3T 157 1) S R B PR 2 I R i B 1 PRI 8 R AR SG Al A LB
HIo AL/ o DRRASHIT U e AT S804 S8 R 0 0 B 1 Al SR IS K N 5 Ja B YR A E IR R IR
R K B B 0 N AT IR T0IT B 1 FH DA B K A% G0 B R 2B S5 AR D BOR 53R Rl 25 5 fR fit
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2. SR PME S
2.1. CIEHFMRE

S KAEEER, SR EAL T A NE T X B S T XK AR, BRUKIARIZ 0.15 m &b, EREATHI, &
VR ATt g bR & KKy Ja, B LI T—20°C 26 AF R R RA7 4 H o

2.2. KBRS

TU-1950 AL 40 - v WA LR TE, b Hri@H A ; BrukerVertex70 B B it AR 4 2T 4R 56 1E4,
TEEAE e AT 85-2A BUMEIRMLIBHERS, VLI E&INE XA KDC-160HR &Y S /A R B 0o bll, %2
Boh R R EREER AR AR s DHG-9140 B HAVEIE THFE, R IT 880 ; BC/BD-718DTF
RIAN, REHR-EEARAT; FA2004N BUE 7 RKF, Liff R SR A R A .

i A7 PBS. NaCl. NaOH. (NH,),SO4 #HhFER(LL_E AT N3 #r4l); CellufineA-500, GE

AT
23. SR TERE

2.3.1. EEEHHEEANGIE

B KEN 96.4% M SR B FE NI, TSR MK, Wik E%ak 3 e, & 4 29
it SR = ANVEYIR . TS EIE WO TR = (—4°C, 8000 r/min) &1 T 850 20 min FREAMEEH, 15
B R

2.3.2. WS EEhtR

) _E R S R R 2B NN 1.2 mol-L™ (NH,),SO4 (IBAIEE R 22.75%), I HIIEIRRE f1 k%
AN R B A AR, B E 10 min J5IRIREH#E(—4°C, 8000 r/min) &0 20 min, 7> &5 AT _EIB
RyTiE, CAUESI 240 H . il m B E In(NH,),S0, = 1.8 mol-L™ (HUHIE A 34.12%), itk
HELIEM, FE 10 min J5IREE#EE4°C, 8000 r/min) &L 20 min, 7} 5 AT _EIBEWRATTE,
DA BIYT0E 7 B A4k 1 H

2.3.3. ErBRER
By B B BT UUE VAR T 10 mmol-L ™' [ PBS Y, HRdtid i S R 5, RSN 10
mmol-L ™" ] PBS &M, MKIEEMNT 24 h, WIS HGEHTI 3 Yk LA b DUARIIE i 26 250

2.34. HEES B4

ek CellufineA-500 78 73 MK it 5 A, B2 1.6 cm x 50 em, FEPRH 22 emo F 4] 20 mmol-L™
pH A 7 MWL Eh Gz i e LS AT AT IR, DA IEDREIA 2B BH 2 7P 487 o B B3R 5 RORE B, S8 )5 DUAS
[ A (0.1 mol'L ™" NaCl. 0.3 mol'L ™' NaCl. 1.5 mol-L ™" NaCl)I ¥l BEATR B se M, Vel A 5
mL-min", WCHEDEMLRILL 5, I 0 AR P A R

2.3.5. BAEESLLE

KA B, AL AR A e B ) pH B T HREE . PeMEE R SRR, AT BRI Z AR
SEEG . RRESEIGEE =k, BCPYME, @ origin B4 HEATEHE 54T .
24. FREHFZE

AR T A 1 R D R M SRR B B R 1 A A0 SR L R B 1 AMLAE 620 nm A0 AT SR (R
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Wi, T H-5 — M8 B —FEAE 280 nm Ab A5 AH BT YL o
B EAAE10]: P = Agnd/Axo
ISR ATUREIKREE11] (g/L): [PC]=(Agp —0.7xAgs,)/7.38
IR AR %) R = (100x[PC]x Vt)/([PC], xV, )

K Aggon Agaon Agso 77N 2804 620+ 650 nm KA GSE; V& T 5 IR B AR
MEFR, [PClo Ak i B EOR PR R BIR BE, Vo Bl B EOR PR R R AR . A0 e i B L4l > 3.0
AVERZG S, FECR RN 3.0 BIURE; 408 > 4.0 ARFIHREE R, HEICEFERA 4.0 FIRCE.

A 2 5 2 1 PR 2R A0 R] WLAS ZT AR 1 A 1 SR e 1 SR A 38 W5 B P A Al A T A v 43 T S5 R R AR AE DA
&P 7

3. BREWR
31, BEEAALSERLR

3.1.1. HEB& pH MG EAEEEERNFEN

1 e il pH ot e R A Al R I USCR s L. el 1 mTn, AlERESS pH N, A Jang i
BRI, 7E pH 7.0 BHA R KR 4.20; 359 EE 0 5 A RIS (4.0 (U5 BE4E pH 134 i /3
KIGURD, 1E pH 7.0 BHEFE KA 39.80%; #EWE & L& IR pH (93 IN e AN G K. BT
pH 8 5 85 L YRV TR FELAT AR, AT 5 MR AEDRL X 358 08 B R P AROR . 5 R IASE pH 7.0 B, #EHE
REFT A B SRR AE B2 ZE SR IER. $08). EERAMIORN, ST EEE AN
W 4 2 P 38 v T RS b BG n, BE R RIS I iy T 2R MRS 0, W AR AR S R A s 2R > 4.0 U >
SR [4]. LA B, &&E pH MoK 7.0,
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Figure 1. Effect of pH on the purity and recovery of phycocyanin
B 1. pH X35 85 % B 46 F IR 0

3.1.2. BFREMNEaIESERERNRID

Pl 2 S M B B 1 R X i WA B A RE AN BRI R e (] BB ] 2 W, Al FERE A BT SRR Y
I SIS a0, R B T 98EE 0.20 mol/L~0.30 mol/L B AHZEAR K, ITE 4.20 AL k540 5 05 & (4 (vl
SR B B 19 5 (G N2 8 KR /b, 7 0.25 mol/L I iA B KON 53.22%; W& (A IR 5 B
TR RGNS NS, TE 0.25 mol/L B IA R KA 90.65% . FH T~ 15 -5 K /NG M 28— X 382 0 2
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AR ER, W e B G E AW AR, SREHE FHEN 025 mol/L I, MEEA.
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Figure 2. Effect of ionic strength on the purity and recovery of phycocyanin
E 2. BFREEEEREE MBI RN

3.1.3. FEEREM AT EREERRIRIT

Pl 3 Ayl Aotk P S5 B 1 Al B R (e SR A e o pR ] 3 TR, R B T B 1 i v S 4
KIGUkRN, FEBEBEFEA 5 mL/min B 240 B2 K B i =0 4.25; B0 905 B 11 0] W03 Bl A e it 3ok 2 7 24
Fe KGR, AE 5 mL/min BHIERIE KN 57.41%; 35 8 (A [RISCR B 55755 B 388 n 2 39 5 sk
/b, 7E 4mL/min BIA KN 85.62%, HARMZEAK . BT R M I8 5 m i A A 2, 18 25 BRI
SYBHEE, SGIAE ST AR R, BEIORE S B, SRS, RSB ESEmAR AR, SRE
BHYEME 2 5 mL/min B, EUEAAE RS 2 SIS IE Y, A said e, aifg s RcR i s,
ISR . SRE AL, BOE B BOE N A S mL/min.
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Figure 3. Effect of elution rate on the purity and recovery of phycocyanin
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3.1.4. HRERENE BIEANEEE QKR

P 4 Dy il I RE NS 0 B AL AN ISR S 1] o e 1] 4 W, PR A AR R R o i S 48
KIGHRAN, FERERIRIED 1 mg/mL 2L LA B i3y 4,195 W74 5 8 1 [l WSc 3 B 2 e 3 2 A 18
SR RG> AE 1 mg/mL I IE B K0y 39.80%; BEiE 57 R ISR BE 25 21 5 B A M8 0 Se me SRt - i
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AR 2 R AOR, ME LA 1 R B AR R s R v ) ol AR R AT RE T, SRR
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Figure 4. Effect of injection concentration on the purity and recovery of
phycocyanin
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Br TZ SR IAAMF, (HIREEIL, KR Pt TE & XM EQ LD BREEN,
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PR bR T KRR, Rt I LRI R[12]. RN 5 R s i R, SR AR O g A i
(620 nm Ab)sEfE ETF, ZxEE AR RER, BIEEANAEEE EIb. A TS E A R
SREEHE—0 T W, B ER SRRSO B R e iR T 2 T, RTINS UEE TR RO AR AR N AR RSB, IX R
B T2 b RBRRRREN, E5HEE A ARk 20 2.
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Figure 5. UV-visible absorption spectrum of each process
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Figure 6. Infrared absorption spectrum of each process
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