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Preparation of Bioactive Peptides Derived from Spirulina platensis and

Their Anti-tumor:Activities
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Abstract: Based on the combination of repeated freeze-thaw cycles;” homogenization, and ultrasonic-extraction, the extraction rate
between salt-extraction and water-extraction of Spirulina proteins'was compared. Taking water-extracted Spirulina proteins as the raw material,
six types of Spirulina proteolytic peptides were obtained through enzymolysis of Spirulina proteins using trypsin, chymotrypsin, pepsin, alkaline
protease, and papain individually, using alkaline protease”and‘papain-together, and using trypsin, pepsin, and chymotrypsin to simulate the
digestive processes of the gastrointestinal tract in vitro. Results of the degree of hydrolysis and anti-proliferation effects before and after
decolorization suggested that there was no direct correlation between the degree of hydrolysis and the anti-proliferation effects. In addition,
decolorization was found to lower the anti<tumor activity of hydrolytic components. Therefore, five types of proteolytic peptides with good
anti-proliferation effects were used for ultrafiltration, providing nine components that could significantly inhibit the growth of both MCF-7 and
HepG-2 in vitro. Then, the 0~3 K component of alkaline protease was isolated and purified using a Sephadex G-15 column to obtain the A3
component, which_had a strong anti-proliferation effect on MCF-7 and HepG-2 cells, showing ICs, values of 64.59 pg/mL and 61.65 pg/mL,
respectively. Additionally, another three components, Al, A4, and A5, were obtained, which had strong selective anti-proliferation effects on
HepG-2 cells; with ICs, values of 47.67 g/mL, 79.44 o/mL, and 69.54 po/mL, respectively. These results provide a theoretical basis for the
development of new drugs and health.foods using Spirulina platensis as raw materials.
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Table 2 Results of the significance test of difference
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HepG-2 in vitro
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X IE W A L-O2 i3y 28.03%, B RAKT-FH
PEZWIN 76.18%, FEXTEL A3 XTFLAREANIENT 1Cs
LRI, ZZH 73 T e 4 L AR 5 T2
FER/DMZE L NMER, § A3 e 2L
PREE. tEAh, A3 BIPUMRE I BT M) 5-
FUREENE, (H5 A AR N TR ) 2 RS
FHEE, PRI ECNE R 1iE !, a0: You LI 555055
5 31 (1) U8 B £ Bk XF MCF-7 1) ICs 1A 15.91
mg/mL, Bk, 204 A3 7EFLIE AR C B R 24
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VIRNLR A i TN T e (1 2 T o
P 7 W%, B2 2 A2 4b, HoAthZH 53 355 HepG-2
BRI RS AR KA B IR BHIER, B AL

A3, A4 FI A5 H55%F HepG-2 MR R I A0 T B

T (88.06%), & M. X Pl Ao
F) HepG-2 IHuM i MTT YREERBIE S0, Al 4
7

7 3 A3 JFLARELRAERYAIMIIHIR (s, n=5) (%)
Table 3 Anti-proliferation effects of A3 on MCF-7 in vitro

HJE(g/mL) 31.25 62.5 125 250 500 ICso &
A3 39.9820.018 48.0020.039 65.4940.003 75.7530.016 86.7140.016 64.59
FEPEST B8, 71.8740.018 73.3440.019 79.6740.020 81.7940.019 83.7740.024 <31.25
R4 BEASMITEMAAIIFER (s, n=5) (%)
Table 4 Anti-proliferation effects of different components on HepG-2 in vitro

R (g/mL) 31.25 62.5 125 250 500 IC5p 18
Al 37.8840.011 56.7240.009 73.1940.012 83.3740.014 92.5440,010 47.67

A3 30.1840.006 50.2440.008 77.2040.011 88.3840.013 93.9740.017 61.65

A4 21.0740.005 43.2840.012 64.31.40.011 77.1040.015 96.7040.008 79.44

A5 33.6440.012 44.8740.013 78.3540.011 81.1140.009 94.1240.014 69.54

PR B 33.7740.008 61.0540.028 73.6040.027 84.5440.023 88.0640.034 4555

4 7751, 49 AL, A3, A4 fil A5 X HepG-2
(RSN FILE 31.25~500 po/mL (KR BTG NG
—EMFRRNKR, RIFEAEE IR, S
9, H 1Cso (2052 47.67 g/mL, 61.65 pg/mL, 79.44
po/mL A1 69.54 pg/mL, A5 23 (4R AR 7E .
IR 4 A1) 1Cso EISART-BHYEXTRE, (H 5 PH 24
VIR PUMEE AT AR Y, DU RS AL Y
5-SRRIEIE I 1Cso fEANAHZE 2.12 po/mL, 25500 | F A
Ao sk, EIRPULLSM7E 500 pg/mL i, RRIESS R4
FL A 20 5 17.74%. 28.08%. 15.85%718.7%,
B ERT P25 25 76.18%,  HH st aTHEM, &
HH AR5 IR A0 S I A R B Cao (B /D AR ZE 1
MRS, KW IRPUA S 1) 2 4 s e BRI, 1%
g GO — D AN e B R bR e T R e
KRR HE 7 B SCRF . RIS 9T A R IR T 1 ie
FEICT T ARBOA IR LA e s AN S P BT eRe 28744t 1
IR -

3 4hip

TEAHFIRTARER SR AE T, /KR s B (R
W& T EhAR, HOKIREAME R EER THIREA.
DLK PRI e i 4 2R (oA R, I AR RN
AT RINBEARR A KA T, BB R AR
Gh, Hth 5 FEEARALS>E 500 po/mL B, X} MCF-7
1 HepG-2 HASMEK A BEMHHIEM. 1% 5 F
Hpadi@ie)s, W85 20 M5, MTT
S gE RN, Hodr 9 N4> MCF-7 fil HepG-2 ¥4
REIVEIWER . Bk R 0~3K 252 SR

Jge#E: Sephadex G-15 4 & 4fifbfa, 1385 Ntk sy,
H A3 Xt MCF-7 H1 HepG-2 ¥4 B s A4 4 Ml
fEF, /AL A4 F1 A5 4534t HepG-2 A B iig i
PEHHIER . A S B A S 2R ik 2H 57,
AR 2 P AN LR (g B 1O R R e
fiho

BT Hk

[1] Thanh-Sang Voa, BoMi Ryub, Se-Kwon Kima. Purification
of novel anti-inflammatory peptides from enzymatic
hydrolysate of the edible microalgal spirulina maxima
[J]-Journal of Functional Foods, 2013, 5(3): 1336-1346

[2] Subhadeep Chakrabarti, Forough Jahandideh, Jianping Wu.
Food-derived bioactive peptides on inflammation and
oxidative stress [J]. BioMed Research International, 2014,
2014: 608979

[3] D D Kitts, K Weiler. Bioactive proteins and peptides from
food sources. Applications of bioprocesses used in isolation
and recovery [J]. Current Pharmaceutical Design, 2003, 9
(16): 1309-1323

[4] G T D Sousa, F S Lira, J C Rosa, et al. Dietary whey protein
lessens several risk factors for metabolic diseases: a review
[J]. Lipids in Health and Disease, 2012, 11: 67

[6] EFIEReREERMA. $E KRR LI
[DlAbR bR #Rlk K 22,2010
LU Jun. Purification, haracterization and antihypertensive
and hepatoprotective effects of bioactive peptides derived
from spirulina platensis [D]. Beijing: Beijing Forestry

31



MR BRI

Modern Food Science and Technology

2015, Vol.31, No.11

(6]

[7]

(8]

(9]

[10]

32

University, 2010
Guadalupe-Miroslava Suarez-Jimenez, Armando Burgos-
Hernandez, Josafat-Marina Ezquerra-Brauer. Bioactive
peptides and depsipeptides with anticancer potential: sources
from marine animals [J]. Mar. Drugs, 2012, 10 (5): 963-986
K T SR TR 22 IR 3 B aliAl S AR FONLER B 5T
[D). 7 &b R BT LT, 2009

ZHANG Yu-yan. Purification of a novel anti-tumor peptide
from meretrix and its pharmaco-mechanism of action [D].
Qingdao: Institute of Oceanology, Hinese Academy Of
Sciences, 2009

Archana Kulshreshtha, Anish Zacharia J, Urmila jarouliya, et
al. spirulina in health care management [J]. Current
Pharmaceutical Biotechnology, 2008, 9, 400-405

P D Karkos, S C Leong, C D Karkos, et al. Spirulina in
clinical practice: evidence-based human applications [J].
Evidence-Based Complementary and Alternative Medicine,
2011, 2011: 531053

Bochao  Zhang, Xuewu

Zhang.  Separation  and

nanoencapsulation of antitumor polypeptide from spirulina

[11]

[12]

[13]

[14]

platensis [J]. Biotechnology Progress, 2013, 29(5): 1230-
1238

Eun-Kyung Kim, Yon-Suk Kimb, Jin-Woo Hwang et al.
Purification and characterization of a novel anticancer peptide
derived from ruditapes Process
Biochemistry, 2013, 48(7): 1086-1090

Bhat VB, Madyastha KM. C-Phycocyanin: a potent peroxyl

philippinarum  [J].

radical scavenger in vivo and in vitro [J]. Biochemical and
Biophysical Research Communications, 2000, 275: 20-25
KA T R A A S A6 B E 2 I E A
WFFE[D]. 75 & FEAE PR R

GUAN Xiang-yu. Research on combinational.biosynthesis of
fluorescent phycocyanin and evolution of cyanobacterial
phycobilisomes linker polypeptides [D]. Qingdao: Ocean
University of China

You LJ, Zhao MM, Liu/RH, et al, JM. Antioxidant and
antiproliferative~activities of loach peptides prepared by
papain digestion [J]. Journal of Agricultural and Food
Chemistry, 2011, 59(14); 7948-7953



