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Fig. 1 Typical elution peak map of phycobiliprotein

separated by Cellufine A-500
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Fig. 2 UV-Visible absorption spectrum change of sampling points of each eluting peak

(a): Peak ([ ); (

P 4 v R R A RS BT A T R R ik
95. 2% » HLAHXEHE i 4345 T i > B 53X W] 8 0 5
W P RRESS 20 B . AT 29 T 8 i 8 1 A o itk — 20 4R
5. 1T Buffer 3 #9985 75 B HE — 2B 4R T1 . AR W B4 70455 53
BRIV PO T R, MR EA SN REE AW A
B2 A, BT . M el & A 500 0 Ak

FELA 2 1, OB EASMAEPRNE LB S, (HRG
SELHEBR B E AR T,
—®
1.2
5 1.0
=]
£ 0.8
§0.6—
0.4
0.2
0.0

200 300 400 500 600 700
Wavelength/nm

3 REERSHNEEEANGRENRE
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Ultraviolet-Visible Spectral Characteristics and Mechanism Analysis of
Purification of Phycobiliprotein by Column Chromatography

WU Kang', WANG Jia-quan' , ZHAO Bing-bing’, FANG Yan', ZHANG Fa-yu®"

1. School of Resources and Environmental Engineering, Hefei University of Technology., Hefei
2. College of Civil Engineering, Hefei University of Technology. Hefei
3. School of Electronic Science and Applied Physics, Hefei University of Technology, Hefei

Abstract

230009, China
230009, China
230009, China

UV-Vis absorption spectroscopy can be applied not only to the analysis of phycobiliprotein species and purity, but also

to the analysis and guidance of its extraction and purification processes. In this paper, the fresh cyanobacteria of Chaohu Lake

were used as experimental

material, and the phycocyanin and allophycocyanin were refined by column chromatography using Cel-

lufine A-500 and hydroxyapatite as fillers. According to the characteristics of the elution peaks corresponding to the two kinds of

fillers on the elution curve, making full use of the difference in the UV-visible spectral characteristics of phycoerythrin, phyco-

cyanin, allophycocyanin and nucleic acid, carotenoids, general proteins, so the dynamic change of the elution peak composition

and content can be judged. UV-Visible absorption spectroscopy was used to study the spectral characteristics and variation of
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phycobiliprotein elution peaks by two kinds of packed column chromatography, the change of composition and content of each
elution peak can be qualitatively and quantitatively determined; combining the characteristics of the two kinds of fillers, the
charge characteristics and coordination ability of phycocyanin, allophycocyanin, phycoerythrin, etc. can be analyzed, revealing
the intrinsic mechanism and essence of the fractional elution of the two column chromatography materials. During the purification
of phycobiliprotein by Cellufine A-500, four elution peaks appeared on the elution curve with the replacement of the eluate. After
scanning the ultraviolet-visible absorption spectrum of the sampling point, it was found that; The main component of peak I is
positively charged or electrically neutral hetero protein and carotenoid; the main component of peak [[ is phycoerythrin, hetero-
protein and nucleic acid with a small amount of negative charge; the main component of the peak [[| is high-purity phycocyanin
with a large negative charge and a small amount of allophycocyanin, and the further improvement of the purity of phycocyanin is
restricted due to the incomplete separation of phycocyanin and allophycocyanin; The main component of the peak [V is a hetero
protein and a low-purity phycocyanin with a large amount of negative charge. In the process of purifying phycobiliprotein by
hydroxyapatite, three elution peaks appeared on the elution curve with the replacement of the eluate. After scanning the ultravio-
let-visible absorption spectrum of the sampling point, it was found that; The main component of the peak I iscationic or basic
protein, such as hetero protein, nucleic acid, carotenoid, or the like; The main component of the peak ]| is high-purity phyco-
cyanin which combines with calcium ions to form a weak coordination bond, and the phycocyanin and the allophycocyanin can be
completely separated, which is beneficial to further improvement of the purity of the phycocyanin; The main component of the

peak [l is a high-purity allophycocyanin which combines with calcium ions to form a strong coordinate bond.

Keywords Spectral analysis; Phycobiliprotein; Column chromatography

(Received Mar. 20, 2019; accepted Jul. 8, 2019)

* Corresponding author

(FIBFEERESTY MRBRIHEMEK

%*%%i?ﬁ%ﬁﬁ%?ﬂ%*% AREREE RS . X AT EAER I8 SUR R A .
MG IRIENISC, ZORFREV ., WIS RCHEN ERNE. REFZL.

2. f?ﬁﬁﬁl@iﬂ#%lﬁﬁaﬁ%ﬁu» WA ER, MO H. Jrik. 4R, g, HPEmiE
R EE ., AR — )7 B S TP 2R, N AR ot pg TICP-AES il & 1 At KRR AR B
HA LN OLT . SO 2T QAR WH 8 AR B Z X RAE . LR R AR ER 2. 724
WO Bt A E AR . AN R ARG 2255 s A58 el A 5 IR B AR B UM R

3. AJRLJpSR AR, R R sl a0, B L e iE B LA T (O, 5 R SO A . A4 B
AR ATER

4 TEAMA S F R BN, W2, R B A AN A S S R B, Rl
AZXHE SO AR REAIEIE . AR R PO A ME S AL MAHAT S MARE: AR5
3 BRARIZIE ORI MR E T AN C R R ML, AMEiE . AR, AU, BRAR S0 % ol 13 % o 8 ¥ 4 o 2
iR Sh s AR UCH BUS AU LLBE R . A TG 5 5 AR





