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2.68F12.37, LLAMGIE BT R, R E FRahAs 30 0 C- 3 5 2R 1 o-WBIE 7 S i, U B M R e . C-
FOE AR D REREIE AT I R I L FLAKRE T GRIERE T kM it e AR R vk i AN R T B K P
YA S B2 VR Rl AR BT > e TR 50 I BB > e R R > IR 7 R U (P<0.05) o T SDS-PAGE Bl AT i, i
HEREO AT 00 C- W B L AL o 1B AR . HrAUL ISR A R R, C-E i A 1 A BRI
PUEALRRE , 4 Fh U TS C- i 5 178 Bk DPPH A ABTS H i1 318 1 2680 0 52 58 VR il R B k> i ok 2 3K
PEPL>E A P> IR G BRI o 25 TR, IR VR R B U5 B 1Y C- 3 i 2R 1 40 B e ey, 045 P e
T8, B IR TR AR R FLALRE ) RV RE ) KM R R (N Rk e N R T K e [+
A ELAA BRI PT AR P X BRI 45 R 4 e C- B A PR 10 A L 12 24 kel il A5 40T Fr) 107 P AR 0 S 4
AT SR o
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# ¥ 1'] (Cyanophyta) 8ii 3% F} (Oscillatoriaceae ) 15
TEBE & (Spirulina) WK S JFAZ B AW 8
A KA P RN FRHY b DX v SR K e 4
BRIEE i P 3 3k 20 000 t/4F , ITAER , v [ () 2
JIE 8 5% B T RRUR 7 i 1 A O o AR 3 K
BT BT AR R E 7 B 10 000 ¢,
di RN R — UL L, TP EAA 60 21 158E
PRSI AL AR E O A 40420 AP,
BTN E S A B oK AL E ) MR R R
W A 70%, A R AR B
dn P BRAR R BE o A, Bl TR B e i B A e 2R Ak
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652 SR C S N S SO 34 4%

ML S W EE G AR, BT A X T
A T6) B i BB 12 0 A T % 4 v 82 LI C-
WA N A5 v B PRk PR
RGEVEATE . I, AT IR SR T 4 PR IO
2 BT THU R e i v Y C-8 8 2R 1, A IR T 4 L
4 (Oscillatory extraction, OF) . /5 3 &) 3¢ $2 B
(High-speed homogenization extraction, HHE) | it
75 $2 Bk (Ultrasonic extraction, UE) 1z & Uk il
$ Bk (Repeated ftreeze-thaw extraction, RFE) ,
FXT IO 3 08 A AT e s aliA, g — 2D
C-# W5 R A n 45ty FRACYE BT D ReRRE Bisa b
fiaa

1 MRS IE

1.1 #E5IRF

F BB S R E R e F T B 2K
ZE AR BR S | R B 4 e B 7 AL
5 AR ER L (AR, 4l 99% ) B BT T A= 4k
FHE B A A7 BR 2> 7] 5 @ 7 4¢ [RC, 100%, 22 mm
(MD34) ,MW : 14 000 ]I [ |1 ARIKIEHSALAS A
PR\ W) s MES SDS HL UK 28 ik (20%) 1 1 135
= RAEVEARBA A BRA F] % 552 i R-250
W A 0 R R AR PR A R 52, 2- R 8- 1 -
WL (DPPH) W [ 116 22 se A AL BHE A A7
FRN ] 52, 2'-HK - X -3 - 2 F 2R T E e ok - 6~k ik
(ABTS) Wy [ I 47 5o bR A AL B I 0 A PR 2>
Al o T A AL AR A0 F A SR A AL
BHE A A BR A F]

FE A E IR A (CHA-S, 50 Hz, BT
n CRHECABRA T ; BBHL(S10, T EOH M A4
FHA R s AP (KQ-300DE, B A
WAL A PR 7)) 5 S5 %278 VR AR (DW-86L338,
o S U R e A BR A ED) 5 e R O HL
(Avanti J-26XP, 3¢ [¥ D 3¢ & R /R4 A ) 5 49 4
i, {2 {3 5% (Scanning electron microscope, SEM,
SU500, H 7 [E A FR A 7)) 5 il B AR s 21 1
j% {Y (Fourier transform infrared, FTIR,
PerkinElmer Spotlight 400, | A FIEl 22U #54
PR o
1.2 $ETMEAE S C-R s & B IR ENAN 4L
1.2.1  C-HEEHE F AR

38 2F 4 B 7k B HUAE TOUMER E g v Y C-
B, EAEIRG PR R A IR G G R
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B M 2 VR B 0 o VR AR U RE S 2 ¢
T 40 mL 25 B 7oK SRR 1:200 HR%
PRI, 75 BEAETE PR 5 75 T 2L 25 °C R HiR5 4b
P30 min. ey 2 B O] LA 2 B AL LA
10 000 r/min F% 33 B 35 57 30 min, i 7+ $ HCA )
T L0 FHRE A A LA 40 kHz B4 %4 7 30 min.
7 52 A2 VA% il % B D) 75 B o Al T M2 T 8 Y VR A
~80 CCAHEM N 1 h, FEEIE P4 L h, &
BSW. e, PEMORE TS ZE LA 4 000 r/min fY
250 30 min, ¥ BT WRICEE T — 20 alifh.
12.2  GREREFRATES A Bk aifb C- B iE
C- 3 5 2R 1 R R B R B B AT ik
BT AliAl . ML OE T 50% MR E AT UIIE NS
TE4 °CFRAFE K o B J5 7 9 000 r/min F 5.0
30 min PA#EAT [PTIC, SR I #F DTTE S A T 25 B8 oK
o, 4 °CCEAME R BEAT 72 h BT AL RS ST 4
HG WA Ll C-35 W B FTUTUE BB M 4 ol
(AU YRR AT WA 4R I 0 Ll 3 A R . IR
AT T EH T A C- i E M AR I T 4 °C
AR . C-3E B Il (P) vk
(C) R (Y) A,
A620

A(\Z() -0.7x Assz
7.38
_CxV

p= (1)

C= (2)

Y (3)

m

o P4 FE 5 A, 620 nm AL SR 5 A, A
280 nm bW OEFE s C i s VR B, mg/mL; A, M
652 nm AL RO EE 5 YN8, mg/g; VBTG
WCER AR A AR AR, mL s m A MR e e A o o, g
1.3 C-EEEAMELNER

A HIE 5T 2R FH 4 Al R T I BB A 5T G TR
JHE i B R SRR o K BUE i AR )
Wy AR B AE 10 nm 42 )2 b, W&k B b,
5 kV I HLE , IF 8 S K T 500 £ 3547 00 %2
ST

3 2o e L AR 2T U 9T C -3 0 2 1
M) ZREEH . SRR R 400~4 000 cm Y
14 C-2EEHAIRESHE
1.4.1 HE

AT I F SCHRL 19 ] B9 T i, Zead ik
16 RO A -3 W5 2 1 MV AR . 1o B C- 3
W A R T LB K B 30 min 5,
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L5 000 r/min [ 34 B #5030 min, Z 5, fii
BCA £ F I & (BT 3E = RA AR Ay
A B B 4 S0 R B0 i B 1B A R
(EWER) A EASE. FMEZERTS
BCA J W N 2 h, FFFE 562 nm ALl 11
JE o BRI TR AR

S:%%lm% (4)

2
K S HEAIBEMIE ., %; C b EIE R E A i
W R, mg/mL; C, hy B0 WV TR B AR 11 T R vk B3
mg/mL.
142 FLibtEge

P DU /g g7 ik il o FLofk B )
(Emulsifying capacity, E,) fl L b §& & %
(Emulsion stability, E,) . 3¢, ¥ & H FUE W
H5EKRBRRKGMIES, EZ=R TS min
PLARAF R o LA N FLIRIR R v, , 825 L
5 000 r/min K5 7L 0> 20 min, A7 75 2L
ERUE RV, Z 5 FLIRAE 4 °CUKFE T - A7
1%, B 90 °C B F 30 min, FEK L 5 000 tf
min &0 20 min, B H EE (25 °C) , R A5
L R FLE AV, A FLILRE S AL ik
FasE P i i A 2

E = x 1009 (5)

0

E2=%X 100% (6)
1

K E NEAMFLEE T, % E, M E AL
FRAEE, % V, W FLIR AR R IE AT, mL; vV, &
O Ja FLBARF , mL; v, ok B0 B FLURAR R AR FH
mL,
143 KifuPEne

4l ZHENG 4621 (19 J5 35 W 2 & il fig
(Foaming ability, F,) F1 {1 ¥k 2 & #% (Foaming
stability, F,) o SZ46of B G045 8 1 e L 38 o Al
EAELBR G, MERFRE 30 mg 1Y C-#E 5 H
WY AT 10 mL 25 8 7oK, DR R R
PRFL R vy, SR 5 8 1 5 A PLEL 10 000 1
min fY 3B 24 1 min, PEIHZ SR (A RIAFLC A
Vo ZJRIHEAWAEZE T 5 30 min, WA
WARBU AR Ak, #5098 1 O AR BLE
Vo

v

F, = =% 100% (7)
Vs

F2=%x 100% (8)

K FOoMEE A RHRE ST, % F, 0 8 PR e
PE, % ; Vo R IS AR T, mL; V, 034 5T 1 min
e B A RART, mL; Vo &35 T § & 30 min J5
MR 1 BT AR R, mL .
144 FRMHEE I FIEEKAE

Sy T W E BT R R EE 7 (Oil holding
capacity, A,) Fil¥5 7K fig /1 (Water holding capacity,
A K C-BRIE B A A P T 1A . — 4D 2R
A5 KRG 11218 A, —HEARS X
BRI 1: 20085, PR 53 TR EA T 5250, 4301
FE R AE 1 FFF KRR T . R AR A
WAEZE R T IWEIR A 5 min, 5 000 r/min & 0>
25 min. 455 FBR DWW CEDIVEIF AR E . R
P OMURA %522 () J5 1%, V15326 LR g ) R
Kieds, A=

m;, —m,

A, = X 100% (9)

m

A, :%x 100% (10)

KA HEEFFIEE T, % 5 4, 8 HFEK AR
I, % s m KGRI A AL O 5 i DTTE B (I
), mg;m, R B L HT YR TR (D, mg;
my, N2 BT KR A LB O JE P UTTE i (VR ) .
1.4.5  FefREERS TR BE Ay

R % DENG 252 8l K119 7 1 1Ay B AR 358
¢ iF (Least gel concentration, L) . 5 C-3 i 85 H
Y AATEE S mL 280K, (i HR B4 31K 5%
10% ,15% .20% 11 25% , 2 J5 IR HE 5 min ffi HIR &
BI5) o R X B4 BORE T 100 °C ki R
Fr 1 h, Bl G AR TR S A K A B, I AR
E4°CTF2h, HREFER,C-BEEAARNT
Rif TR AN 8 5 11 SR ATV 3 T S Ay e IR I VAR
1.4.6 K HKNE

C- 3 5 2 11 A0 2 T 0 /K P ) AR A i A B9
D7 AT T B, R R B K [ (BPB
bound ) 2 T4 [) 2 1 240 43 1 2 i B K M . 8
1 mL (1) C-#& 5 8 AW (5 mg/mL, & T L& 1
JK)IA 200 uL BPB(1 mg/mL) . *f BRZH A &
BT BIRAWIE2S °C T HFE 10 min Hf H7E
4 000 r/min F #5.0> 15 min, 7F 595 nm 203 & |
BWRIWOGE . B H R H AR 2
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A595c - A595$ (11)
595C

T s Wy N TR 05 151 22 1, pg 5 200 i 0
N B TR W T, pg s Asese A 6 FRZH 595 nm &b
TR 5 Ao AR AL 595 nm AR L
1.5+ TR ERRER -5 TR M Bk B RE A R K
e B R - 3R DY M T M B R PR K
(SDS-PAGE) i & Z i 1 7 ik AT & o™ .
10 pL 85 IS 10 uL 8 A B iR A, IF
PHREA Y IRGE 1 min, L3 000 r/min 25> 2 min.
BT 95 °C K 10 min J5 AL, 17 2% B IR AL
200 V T HLJK 60 min. 85 H % 5 B 52 % R-250
WG, 2 05 2 BTk KB
1.6 MEMLEHHE
1.6.1 1,1-"R3FE-2- = AR M A 3 i B
PRI
1, 1- 2R3 -2- = AR (DPPH) H Hi 3 H
o T 0 2 AN TR R R ) C- i AR
(25 .50.100 150 .200 F1250 pug/mL) 5 7 5 il
#% 1) DPPH H M A IR 5345 IR G T 25 °C
2 T lEGCAL B 30 min &, M 5E 517 nm S04 T AY
WG RE IS AR RR . C- 31 25 11 A9 DPPH H
L BRI

Ry = (1 - AS”“) x 100% (12)
A517

Y : Ry 4 DPPH. F R TH BR TG 1, % 5 45, A1
Asvc 53 51 i DPPH ¥ W AE 517 nm &b () 1% 5 B 1
VRN C-9% W 2 11 %) DPPH ¥4 W2 )2 % 30 min Ji5 7£
517 nm AL G
1.6.2 2, 2-R A - X -3- 2, F 7% 1 g 1 bk - 6 - fisf 7R
) Fh ST B T

2, 2'-HR R - W3- 20 FE DR I 1E 1 bk -6- ik i
(ABTS) H H 3 7 BR 16 PE I 2 77 o R 6] i a2
e B Y C-E 5 K (25 .50 100 L 150 200 Al
250 pg/mL) 5 i G il £ (1) ABTS H H1 36 1% IR
EBA]VIRE T 25 °C A& T ke AL FE 30 min
J& M AE 734 nm AR T BIWOL R IR A (A
W C-3E % 110 ABTS [ 2805 B s 1k
Jiik:

Wi = 200 %

Ry = (1 - Am“) x 100% (13)

734

A s Ryprs W ABTS F L5 BR TG E , % 5 4,5, HI
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Aqsie 53501 ABTS %5 W 7E 734 nm Kb 1 W O B2 K
RN C- 3 1% 5 11 3 ABTS I ¥ 52 30 min J5 78
734 nm AL A
1.7 SitaiR

2t B (i K SPSS % 4 (version 19.0, IBM A
Al ALY, W) #EAT M. B LT S A
2z (MeantSD) 7 o & il One-way ANOVA Fl
Duncan's ki 5 #1748 12430 Hr (P<0.05) .

2 ZER

2.1 C-BEEAMAEMBE

A FPHEIUOR 3R B C- P 1 B 1 20 AR
UL 1, C-3 A B 12018 AR LU & R 4 i
iR S SR P U e, LR Ry 8 75 AR BURIR 355 4
B(P<0.05) . 4RI TS C- il i 8 Al
HRIRH) TG, e 2 VR Rl B EUR = A
AR PR C- 3 5 8 P Al EE ik 3] 2.68 #12.37,
45 5 5 MAITY %5l MUNAWAROH %527/ ()
A5 25 FARST , 4978 T AMARANTE 2525 4 38 114
C-HE A 4 1.8,

F1 AATRIGEREN C-EEEANMAEMGE
Tab.1 Purity and yield of C-phycocyanin obtained

from four extraction methods

$RHU (GRS 4l
Extraction Methods Y/(mg/g) P
PRI OF 13.37+1.10° 1.9240.11°
T S AR U HHE 15.56+0.28" 2.37£0.17°
HEEIGEL UE 13.20£0.74° 2.09+0.09"
G IR RFE 16.18+0.15° 2.68+0.22°

T 7] — A A B R GE i 127 . 35 25 5 (P<0.05) o
Notes: Different letters in the same column indicate statistically
significant differences (P<0.05).

22 C-EEFEANELMR
22,1 AR

ol T R HE 9 AR UKL AR ) O A R B U
FITAR S Q& 1 7R Bl TR R i R FORL R
i - PR JOR IR 3X 5 YANG 2528 52 56 5040 —
2, Wk TR R AR EIE A ey —3
Mo R R (R 1d) A ek 20 3% (] 1b) R B
s TR T S ML R W P oA R 2 AN R DU g
FRE Fr, FRTEX 2 42 BT OR 55 41 2 Fhe O T
A X 240 B ) DR B 5
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(c) M FEUL UE

222 OAMEE

HRHE FTIR 6% 40 A1 (18 2) , C- 3 5 B 11 7
3280 cm A —MERAEIE , & H T OH $ i A4
FRIEHAEAIE R 535,291 em ™ dbAg — W
W e Y5 T R D R 0 4 R R R R PR B
1 600~1 700 cm™ H1 1500~1 600 cm™ [X 4543 51| 55
[ AUt R (C=0) A I AU (N-H A1 C-n) 4
KPYS Hor, T AR (C=0) R 45,
F= FYR T L ) C=0 iR 3 5 N-H 425 i
A C-n BEPLARAHZE A, C- P 8 W 04

(d) I Z URRRIE RFE
1 C-EEEAMNAMBETEME(x500)
Fig. 1 SEM analysis of C-phycocyanin (x500)

F S RN 2 R, SER R W], AR B BOT 4%
B C-H i RS SR WA AR,
VR Rl 48 WO e U 31 A 2 1 5 o IR 5 5 A )
i T HAZE R (P<0.05) , R A E . 42
W7 AN TA] 25 5 20 C-35 #4111 Y FTIR W Ige 5i
JEARA i 5 52 VR il Ak B 77 X 7R R 4 U T
FRURI B 53 A4 W (L5 2, 5 - B 9 55 2 S TE A
K R, S SR URRR UL AR U B Y C-4
HH AL SE O A B B ERRE

R2 C-REEAN_RKEMEE

Tab.2 Secondary structure content of C- phycocyanin %
IO o- e B-ir & B - TR
Extraction methods a-helix B-sheet B-turn Random coil
PR 2 UL O 17.02+0° 37.33+0.34° 27.80+0.40° 17.85+0.06°
AR G HHE 19.38+0.03" 39.45+0.08" 20.42+0.08° 20.75+0.03°
JEEE R HUL UE 17.34+0.08" 35.39+1.36° 29.59+1.77° 17.68+0.33°
S5 Rl HGE RFE 20.60+0.25 36.50+0.10" 21.2540.10° 21.65+0.06°

T Rl — SR PR R GE 24 B35 22 5% (P<0.05)

Notes: Different letters in the same column indicate statistically significant differences (P<0.05).
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— GG OF - - Ml 542005k HHE

- A RIGE UE - — O FEREGE RFE
1 600
- 1700, 1500
© 2911 |
] [ !
= | | I,ll | )
5 o l l,'{ Nt
2 A ey -0 s
2 e N ol -
r=- | [l N
i J I ) t:
s ST i
21 L iy ;
= Lo LT S
| | Il‘ L‘\ . /’\ /
O d J | EYVAS L
_’-’ | s A [l
_____ | | e
4000 3500 3000 2500 2000 1500 1000 500
W Wave number/cm™!

2 C-EEZEBMFTIREE
Fig.2 FTIR spectra of C- phycocyanin

23 C-EEZERAMINEERHHE
23.1 RfRE

C- 3 W5 21 1 P i B N ] 3a TR o« ARBFSY
TEAPRIT T C-T 4 55 1 7€ pH R 2~10 B 9 75 i
FEAS Y., pH Ry 2~4 B, %5 fiff B 5 B I i 34 i pH
R 4~10 B V5 A B ) S BB R . X R AR AL
A1 A5 L A O FE A L SR I, SR i T
558 Z0 A4 43 [R]AH BRI R 4, S 305 K A B
P80 | DT 6 AT 2 10 B A s e ) 0 HL2:
PSS (pH=4) B L e B e 1K, AE I 25 45
S pH T Bon Hh R I bk . sLah, of
5519 3 B A 1 pH AL B AT DA I 3 R AR VA AR
FE o SRR IR R AN R A PO 206 C- 3 i
A=A T 2, R E VRl B Bk A 2
(1) C - WA AR IV A P e 1, 1 B S0 SR B I A
FRRIE IR 2, 3k 5 P UL R AR (P<0.05) . &M
TR S R BK A — R, A
L R R B KR R,
T AN [R] A $ B 3875 1%, A0 2 52 U B JORT 7 3
STIREI, AT LA AR AR 5 A 2R 1T E ey A
G0 N5 i L i B X8 R BN T il — 25
T E A Y REAE A R
232 FLibPERE

C-38 15 26 1 O FLIRTE RE A 1 3b Al 3¢ BT o
C-PBETE 8 (A M LI E 2 pH U520, 7E 4~8 i, 2L
TR BE Ty LA AR S M v o, R TR
T i B R Y LW RE T e IR P pH aE i
SR Vi P 5 ) R 11 L VTR BB VA A B T 3 R
FOE AR K SR AR K R &

http://www.shhydxxb.com

JoT WG BfE 3 5, R ARG T AR 1 BT B SR T 5K T, B RS 4
o T 2K P ) [ B el AT M R AR AR B
B, e AR LB PEREDY . TR AR PR oY 45 R
AU Tl O T A5 1Y) C- 3 W B R B e s
Y LV RE L IR Sy e 3 5 I 4 BT R A 4 B
AR 35 R B0 (P<0.05) o 2 52 5 Rl 4 BBk BT
1531 C-38E 85 85 1 701 WA BAE AR, 52 1 2R
F B A5 18, 75 R h b, B 52k B JBUE i
FH B o-MEiE & e g L - BEE FL ] G B I e R
H AR F IS N 52 XA B TAE A3
VT W R A7 2o i v DR 47 2 1 B A 45 4 o0 B
PERY X 5 FLARE ) H R — 3k
233 KiatERe

K3dF13ely C-EE i B R MIMERE . C-BEiE
R AE pH oA 4~8 I, 2 i e 7 A iR AR e P42 |
FHta . LI, ARG HE U 0 C-i i 2R
Y 2 0 B8 7 R IR TR RS E PR AT A S 3 S e
SR R O T A5 ) C- 3 s B 1 & R e iy, HE
YN T SR A R B B R 75 2 B IR 32 B Uik
(P<0.05) . A[RIHECT AR pH 948 £k 5 3
C- 3 W A R T FL ey & 2R A8 4k, DT 5 | RS 8 i
J¥ 7 RN B A v 1 0m FLIRCRN TR G 3h 2
FeE e, o s S R R IO 2 — A Ak
B C-3 B U 7 v, AT LIS 8 AT B0 R i
RE ANV IR R E VE R ™ dh o VSR 5 H
PERE RS UIAHOC , I B A R R A A
GRS RE Y, S v L A B SR R
RERa S —3, ML A TH K M AR e ) A
—E MG FR 2 1H B KPR A 3 R AR T 3R 1wk
J3, AT AT AR AT B8 4 1) & 6 e ) A IR £
‘fimio
234 Frmae I AEK e

C- 3 W 2 1 A5 T B8 1 N7k BB 7 An 1] 3F
F3g R . B VR AR BUEL RIS C- i i R
(Y47 THT BB 77 FNA7 7K B8 77 ey , o 8 ) SRR 7
Bok Rz, & 4 UL R (P<0.05) o X KB
[Fi] 1) £ B 7 2 0k -3 6 28 1 B R0l e 0 AR K
HEDARER RN P A S LNES ST AR ESI N
RE N5 HE IR R s K B A AN
[7i] Acb 3 7 3K 2 52 ) C -3 A 2 10 1Y) i 2 R AR
K I AT (10 % s A R A 30 Ao 352 e 3 i 5 R % 1T
IR, B i LR AR R Rl
PRI I 5 30 (%) C- 35 W5 28 1 78 /K R v A9
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FRFERE ) Bl o [O2 VR BB 0 BT A5 1 C-35
Wi PR o B 3R 2 i B O RE S 5K 3 F 4
HAEM B KGR A R g
Uk 288 T LGk IE A, X H5R T I AT %R
Z RN AR EAE T, PR s A vl =X A i) C - i
W B AR R R
235 I fIREERRE

C- 35 WA A5 117 o AU R J e 2 2 %1 3h BT o
e {5 e ) 1B AT AR 3R 2 1 ) B M i )
Il AR S, i R R R IO T AR 1
C- 5 W8 B 11 1) S AU s vk 8 A I, LRy e i )
WPLHGE R R BUE IR 5 4 B0k (P<0.05) .
F2 55 v R R B TS C- 9 8 4 1 I R RE )
5 T RS RE BT TA , T A48 R 5 o IR s vk i
PRRF—3% o B 1 A I B M vk 3 R JFL 3% T i 7K
WA —E KR, FTH B K MR A HEEE P i 3

100
90 .
80

70 |
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Extraction and characterization of C-phycocyanin from Spirulina platensis

LI Xianghe', XU Jingwen', ZHAO Yong'**
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Engineering Research Center of Aquatic-Product Processing & Preservation, Shanghai 201306, China; 3. Laboratory of
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Affairs, Shanghai 201306, China)

Abstract: The objective of this study is to extract C-phycocyanin from Spirulina platensis using four
different extraction methods and to investigate its structural, physicochemical, functional properties, and
antioxidant activity. The four extraction methods include oscillatory extraction (OE) , high-speed
homogenate extraction (HHE) , ultrasonic extraction (UE) , and repeated freeze-thaw extraction (RFE).
The results showed that the purity of C-phycocyanin obtained by the four extraction methods reached the
standard of reagent grade. The purity of C-phycocyanin obtained by repeated freeze-thawing and high-
speed homogenization methods reached 2.68 and 2.37, respectively. FTIR analysis showed that C-
phycocyanin a-helix obtained by repeated freezing and thawing had the highest content, indicating that its
secondary structure was the most stable. The physicochemical and functional properties of C-phycocyanin
showed that its solubility, emulsification ability, foaming ability, water holding capacity, oil holding
capacity, minimum gel concentration and surface hydrophobicity all showed the following characteristics:
repeated freeze-thaw extraction > high-speed homogenate extraction > ultrasonic extraction > oscillating
extraction (P<0.05). As shown by SDS-PAGE profiles, C-phycocyanin obtained by all extraction methods
contained two helical subunits, a and B . The results of antioxidant experiments showed that C-phycocyanin
had strong antioxidant properties. The ability of C-phycocyanin to scour DPPH and ABTS free radicals
obtained by the four extraction methods was shown as repeated freeze-thaw extraction, high-speed
homogenate extraction, ultrasonic extraction, oscillation extraction. In conclusion, C-phycocyanin
extracted by repeated freezing and thawing has the highest purity, the most stable secondary structure, the
best solubility, emulsification ability, foamability, water holding capacity, oil holding capacity, minimum
gel concentration and surface hydrophobicity, and strong antioxidant ability. These results provide
theoretical support and research basis for expanding the application of C-phycocyanin in food, medicine
and cosmetics.

Key words: Spirulina platensis; C-phycocyanin; extract; physical and chemical properties; functional

characteristics; resistance to oxidation
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