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Abstract; The cell disruption is an important step during the extrac-
tion of phycocyanin from Spirulina Platensis. Six methods including
swelling, ultrafine shearing, ultrasonication, freezing and thawing.,
swelling-ultrafine shearing and swelling-ultrafine shearing-ultrasoni-
cation were applied to break the cell-wall of S. plarensis. The effects
of differentwall-broken methods were evaluated based on the the
yield of the phycocyanin. The yield rates of phycocyanin extraction
were 8.90% ., 7.38%, 8.0%, 8.26 %, 9.22% ., 8.88% , Respectively.
by using the swelling, ultrafine shearing, ultrasonication, thawing
and  swelling, swelling-ultrafine shearing, swelling-ultrafine
shearing-ultrasonication. Finally. the swelling-ultrafine shearing was
considered as the best way to break the wall, with swelling for 12 h
and the shearing for 5 min.
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Figure 1 Relationship between swelling time and

yield of phycocyanin
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Figure 6 Relationship of swelling time and yield of phyco-

cyanin based on the method of swelling-ultrafine

shearing-ultrasonication
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Table 1 Comparison on yield of phycocyanin of cell

disruption methods

T RE Jr ik W A 135%/ %
Wik WK 24h 8.90
sk Wik 4 h. 3940 8 min 7.38
AP Wk 4 ho A 2 min 8.00
URENE URRD 4R 8.26
W WKk 12 h.35 ) 5 min 9.22
WO WK 12 h 308 5 min, A 5 min 8.88

IS 6 FBE 5 ik BEAT X LG o AT L T LAAS A ik

A0 9y YA TE AR U I S OROR Bl - BE M R A R IR

9.22 %5 5 [l IF ¥ MK PR A5 B A W IE B A9 R Ry 8,900 A

BRI B E R RN 8.0% I Ik — 4T ) —

P RS S BETE B 1A 3k 888005 LA I 3 Bl A EE Jy Ik BY AL

REAR B EHBEK LM EEEANREEEK 24 b
176

A 25 PE T AT B0 00 I ) 99 AR LB M A Bk S B A
1FRRAEW MK 4 h FURB A AL 2 min 19 & TR0 . TH AR
IF [ R RE #6249 LU b s 9 ik — o 4 0 U0 — A A Ok A B
EEAGF R 12 ho BN 5T DAL 5 min F1 R i 4b
5 min B AT 452 T FE I IR) FIREFE AT X 82 22 5 L &2 Rl
AWBBPNBIEE OB RN 8.260%0, Xt i, H2H
R A M AEFE BB R . SRAHAK 12 h BT Y] 5 min
T AT LA ) SRR T 240 1 B R
3 i

T 3 FE A BT K A0 BT D) 3 R A 8 R 0 A0 i 1
BERCR R U B T A 3R B 9.2200 5 W K R A 8 A
JOLIC L P e R T R 2 O ) A kAR s AT R A
U RE S 10 O A 3 R A L I R T I BE G R ELAG
I Jo 6 240 D A7 BE 7 3 04 B O A Tl Al 1 A AR R B
B D A A0 0 Uk AT AR Dy — i 2 R e o5 A
MR BE T7 3%

2% 30k

[1] SANTILLAN C. Mass production of Spirulina[]]. Cellular &.
Molecular Life Sciences Cmls, 1981, 38(1) . 40-43.

[2] MISHRAS K, SHRIVASTAV A, Mishra S. Effect of preserva-
tives for food grade C-PC from Spirulina platensis[ ]J]. Process
Biochemistry, 2008, 43. 339-345.

[3] WANG Xiao-yan, YU Jia-luo, KANG Qi, et al. Molecular im-
printing ratiometric fluorescence sensor for highly selective and
sensitive detection of phycocyanin[]J]. Biosensors &. Bioelectron-
ics, 2015, 77 624-630.

[4] E5, B, gRPL5E, 4 BlEOMTUREIERE) ] WLk
2200 . T2 K. 2001, 35(6): 672-675.

(5] Biopir2e . Ewmete. SRGE BB 0 45 O A A P B0 s PRI 5 [T .
SR ANLE Y YRR . 2006, 28(1): 59-62.

[6] CHEN Tian-feng, HUANG Ying-chen. Antioxidant and antican-
cer activities of selenium-containing phycocanin purified from

spirulina platensis[J]. Academic Periodical of Farm Products
Processing, 2006(8): 55-58.

L7 kW, WR&05T, 3220, BRI B C- i 7R 1 W 56 43 25 Bt e vk
PERFSEL) ], WL R 2224l . B2 AR . 2010, 37(3) . 319-323.

[8] SHEU Ming jyh, HSIEH Yao-yuan, LAI Ching hsiu, et al. An-
tihyperlipidemic and antioxidant effects of C-phycocyanin in
golden syrian hamsters fed with a hypercholesterolemic diet[]].
Journal of Traditional & Complementary Medicine, 2013, 3(1):
41-47.

[9] LIU Qian, HUANG Ying-hong, ZHANG Rong-hua, et al.
Medical application of spirulina platensis derived C-phycocyanin
[J]. Evidence-based Complementary and Alternative Medicine,
2016, 2 016(4) . 1-14.

[10] BATISTA A P, RAYMUNDO A, SOUSA I.et al. Rheological
characterization of coloured oil-in-water food emulsions with lu-
tein and phycocyanin added to the oil and aqueous phases[]].
Food Hydrocolloids, 2006, 20(1): 44-52.

CULT AFmame s A8 H . 6 08, 45 BRRE 3 3 0 2 P 4R Bl Ak Jy 16 BF 5



E33EESH

A S U S - 2 D S R O R 9 R AR RO 1 R

BRI AR . 2016(1) : 65-68.

[12] 3. P B . BRICAR. WRE 8 8 5 28 1 % M A A 3 JRORD (2 3%
afi b AR DFFERE RIS R, 2008, 29(4) : 461-463,
[13] H¥T7, Dhifssh, Ihilk R, 55, AR BERE Jy IR0 S BE S0 SR e 41 26
EERBRBCR 9w [T ]. & & B 5 5 JF &, 2006, 27 (10):

54-56.

[14] 2805, B, BRVG, 55, 5 IS He B SA ) 0 J vk 9 BF 58
0. A ER 24 . 2011, 26(8): 92-94.

[15] GERDE J A, WANG Tong., YAO Lin-xing, et al. Optimizing
protein isolation from defatted and non-defatted Nannoch-
loropsis microalgae biomass. Algal Rescarch, 2013, 2 (2);
145-153.

[16] GECIOVA J, BURY D, JELEN P. Methods for disruption of
microbial cells for potential use in the dairy industry: a review
[J7. International Dairy Journal, 2002, 12(6); 541-553.

[17] BENNETT A, BOGORAD L. Complementary chromatic adap-
tation in a filamentous blue-green alga[J]. Journal of Cell Biolo-
gy, 1973, 58(2): 419-35.

[18] SILVEIRA S T, BURKERT J F M, COSTA J A V, et al. Op-
timization of phycocyanin extraction from Spirulina platensis ,
using factorial design[]]. Bioresource Technology, 2007, 98
(8): 1 629-1 634.

(197 i 3ChA » AR, SKISEAR. Bl T0TMR HE B 3 15 45 1 A Ik ok 75 %l
PhER I ARLT]. iR 2007, 32(5): 135-139.

[20] HBHA &, SRR, M4 55 WA IO 1 i DA A R e 8 W JE T Y
R IR T ST, AR ge . 2013, 30(4) ; 93-96.

(210 2=, YLF50R, 4670, 5. BB0E & i i A 10 70 K R B 1R 22 o Ik
HRRE PR XS EEEELT]. R RO B2, 2014(3) ¢ 657-657.

[22] LAILA S, ANDREA H, ERIKSEN N T. Purification of the
photosynthetic pigment C-phycocyanin from heterotrophic
Galdieria sulphuraria[]J]. Journal of the Science of Food &. Ag-
riculture, 2013, 93(12): 2 933-2 938.

[23] SONI B, TRIVEDI U, MADAMWAR D. A novel method of
single step hydrophobic interaction chromatography for the pur-
ification of phycocyanin from Phormidium fragile, and its char-
acterization for antioxidant property[ J]. Bioresource Technolo-
gy, 2008, 99(1). 188-194.

[24] YIN Lian-hong, XU Li-na, YU Kun, et al. Orthogonal test
design for optimization of suitable conditions to separate C-phy-
cocyanin from Spirulina platensis by high-speed counter-
current chromatography using reverse micelle solvent system
[J]. Journal of Separation Science, 2011, 34 (11): 1 253-
1 260.

[25] FBEHEE, A7 SR, AN [R) 49 30 0 4 B ey 3R R 20k vP 28 1 1 L A F
72010 HFE Mg, 2009, 34(12). 22-26.

(260 @ VKV, 5RA T, BRi . . A8V Rl A% 0 X A BE Bt 5L 380 K 4
PR R A e )] ZRCRE AR, 2014(17)
5 345-5 347.

(k4% 105 )

TR T v B P A A ) B R S R B R Y AT K B R T AR
FEA IR BONA Prosish 2 B K L AE 66 °C A4 ik Bl | K
fE o S BR NP A AR 95 I8 R IR 2R 4 I R 1 R IS Y
TARREE . A PERE 5 MR IR A — 2280, A 3d 2 2
e o Ry 3 N A [ VNN B o~ S e il i
AE,

5% 3k
(1] Tk, T, SURE, 5. TP 1 fil 52 20 0 5k A2 0 B30 Fn 2 36
WFgEl)]. BERLE 5 R, 2016, 36(4): 67-73.
[2] WidE, o B A 0 2648 B R B F 58 B Bk J [0 ). fL L&,
2013, 33(2): 289-297.
(3] BT, @RA, iNFR, 4. R 2 9l 2 A0 78 10 i 7% o
FELT]. R K54k, 2013, 32(2): 1-6.

(4] . BoeAR, Xk, 5. SRR BAR B T3 k48 2 ok
PLER KWL ]. R 53R, 2014, 34(4): 39-44.

(5] WA, ZEER%, aker, . SR B E KR WL TS
PEREAIHTLI]. RSP, 2016, 32(2): 60-62.

(6] MpAEZE, BRAR, HARLT, 5. T 0 1 fih 226 18 09 £ R O 2 #r
O] fb TR AR, 2015, 36(6): 5-8.

(7] FHazR, AR, ZRTE, % WEBIZEM RS L rEa ]
T4 AR, 2013, 34(6): 1-4.

(8] MXRRIEL . BRAR . fAREL. 5. PR NRZE M R G a5 1 LA AL 7 #r
L] b LR, 2014, 35(1): 6-10.

[O7 UHaker, SERIE, WRAR. 55, HAHE RS 26 180 5 5 1 A &2 45 43 7
(] Ak T 4R, 2016, 37(5): 19-23.

(107 sk, (R, BRI L4 R BER MRG0 5 LR
W )] TR BE 242 . 2005, 26(1): 107-109.

(1] SEmefl. MEZHUREBAEWUIRLD] Kt REBFHKR
2, 2016 28-37.

(E#E% 144 1)

L10] XU, ki, T U, 4. oK RR Wit 0 & 1 4548 £ 28 - i
SREPmLI] PEHSE, 2011(8) : 86-89.

[11] ZE/NSF, WA BE. XBLL, . 208 255 U0 b 4% v 2 bt S Ak 1B
[J]. B iRk, 2005, 26(10): 214-216.

[12] FEulite, KK, Bk 5. AR R 328 57 841
)], FEBEZE, 2009(24) ; 52-54.

[13] gkde, skIy, whtisK. £ 118 5% 09 R T AL & &% 30 & e #a #4[T].

A Dol 200007) : 56-57.

[14] WE . Br W, 2852, 56, 12 Fhili B 42 FIAE T b B e 5 2 55 1
B SR L] R EsE 59T K. 2009, 30(12): 122-125.
[15] ZEo%, MRfetl, B4, % e Emm &zl ]

2Rk, 1999, 24(6): 330.

[16] skEzmi, THi, 2588, . WAUHAR kil RS54 et
SRR A A A L], P E SRy AR 24, 2012, 18(4) .
107-109.

177



