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Isolation, purification and property of anti-oxidation
of the proteins from Chlorella pyrenoidosa

WEI Wen-zhi'”?, XIA Wen-shui' , WU Yu-juan®
(1. School of Food Science and Technology ,Southern Yangtze University ,Wuxi 214036, China;
2. College of Animal Science and Technology ,Yangzhou University , Yangzhou 225009, China)

Abstract : The proteins of Chlorella pyrenoidosa were exiracted and the property of anti-oxidation of proteins
was studied. Through repeated freezing and thawing, cell crushing, centrifuging, salting out and column
chromatography , the two proteins (Pro I and Pro Il ) were obtained from Chlorella pyrenoidosa. The extraction
rate of Pro | and Pro [ was 0. 280% and 0. 664% . It has been demonstrated by SDS-PAGE as a single band
and their molecular weight was 20.2 ku and 20.4 ku respectively. UV scanning spectrum shows that Pro | has
absorption at point 280 nm and Pro ]I has absorption at point 280 nm and 675 nm. In order to estimate the
antioxidation activity of Pro I and Pro I , superoxide anion( 0, - )and hydroxyl radicals( « OH) in vitro were
designed respectively. The results showed that both Pro [ and Pro I could scavenge superoxide anion and
generate hydroxyl radicals in light,but scavenge hydroxyl radical in dark.
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/NEREEHE R ( Chlorella pyrenoidosa) (VLI A BB ik B W57 .0 ) ; Sephadex G ~ 75 ( Pharmacia Co) |
FREE A (EEY TR(KE) ARAR)

RS IR A A AR L (JD - 600 Y, 7 I B e 4 iR B FE AN AR ) E Y VR &5 0 ML (S810R , fE [H
Eppendorf) %R E FAMAL(HD -21 -1 &, F¥GHHEPENEE) ) BIKIL(EPS300, F#§KEERIEA
BRASTED) (EESREGETERIL(FD -5 B, B O HURBTZERT)

1.2 /NEREEE H RO AH 2
1.2.1 #HiR

FREL 200 g /NBREEFEJE , 2% F 2000 mL pH7.0 & 0. 001 mol/L BEEELE milk ( PBS) v, X & ifh 3
Wo RGP 4 MR P AL AE VKT8 R R4 B 9 min (45 90 s [A]BK 60 s) , 4 “C12 000 r/min Z§.[»
30 min, =40 I 3K BV o
1.2.2 &

FE_EIEW PN 30% WA B R 8k, L B P A A . 4 CEEEAMNT 24 h J5,12 000 r/min 4 CE
> 30 min, FIEWATTIE SIS, LIEW BRI RSE E 200 mL, 2 FAERESR . UL/ & PBS &
%, B AEMNET pH7.0 15 0.001 mol/L PBS thif£kiEHT 2 d, B 2~ — 6 000 FI Y45 60 mL,
RS
1.3 4ifk

SephadexG - 75 F /i Ak ARG 254, HE 2 1.6 cm x50 cm, i3 0. 5 mL/min, %R 2 A IR 85
BERO0.5 A IDFAGEYCERE 3 em/h, & 7 % /h, LA pH7. 0 1y 0. 001 mol/L B4 22 ik (PBS) Sk fi
ARSI MR EB 4T
1.4 4ifF s M1 2ille

FF SDS - BB BE R BER L 0K, 0 B R IE 12% , AR ZE WP IR S Tris — H S8R HL UK 28 WK,
K RARE UKEEER (13:5:2) 19 0. 1% 5 S5 14 R - 250 Yefa, /k: ZBF: vKBEER (17:1:2) il 68, SR AR
WS T B 2R R VEARE IR BN TS N HE R, LARRAEZR 1 40T B A o 50 AH X 3B SRR ME B 2%, 1R 1R
BEARNTIEEMNFERZ LIRS T2
1.5 SHERNE

FREE A AR B TS, A 6 mol/L # HC1 I, A HH11, 78 110 CF /KM% 24 h, B A5
EL G ZET, BMA 0.02 mol/L ) HCl IR AES S H AE 30 min, bS5 EERR /7L (HP1100 &Y, 3
[ Agilent 20 F)) MEREBRHNEE
1.6 6350 E

AR WIRWOEIE R A UV - 2401PC 730656 ETH( HARSEAR) , R &AM T IE
1.7 2% SOD J&E MM 2

RN ERELEC g, WER, T 4.5 mL 50 mmol/L pHS. 3 BEBRZE MR A 10 wL 50 mmol/L
PR =By, MIRFES), BIAETR 1 em M EL AR, 7E 325 nm P N RS 30 BRI OCEEME 1 Wk, Bk A
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EAE R OD HAELL 0. 07, M T EES BRI, ALK =Bl , I AR A & w15
Binte TAITREHE o BHE B S BETLRLIE T, B S AR =B B S E Rk 50% 1Y

FEER 1 NEHESRNA(U/mL) ;
0.070 —- A,,;,,,/min 100
- _ 0.070 . o EERR BB

1.8 BEBHEFRFHNE

R TS o - BEEZME 0.2 mL () FeSO, - EDTA IR AW (10 mmol/L) F AR,
A 0.2 mL 1Y o — LA W (20 mmol/L) 2R /5 FEHNA 0.2 mL JUAE & , FF FABE IR 2% il ( pH
KT.4)ERZEL8 mL, HEMA 0.2 mL f# H,0,(10 mmol/L) ,37 C/KE 1 h,2R/EMA 1 mL 2.8% ¥
ZRALRY N, A 1 mL 1% @5 St Z B (TBA) 1B S5 ¥ /K n#4 10 min, B H 5 F
532 nm ZhIRSERE Aso ASINARES, RIRERRAEAL R, I 2 FLXT ELIROEIE Ac, AR5 B LB BREE S SA%
('scavenging activity) = (As — Ac)/As

2 HRS5aMr

2.1 /NEREER RS

LERAESR LG AT RBEIRGE KR PER R, W 1, PR &S LR, il BB IR &6 X
HWUET TR, LA 2, VENGH R EBENRENT WK% B H TR, BB . Pro I #1 Pro Il /15341
5 0.280% F10.664% , Pro | KRG, Proll HERA,

8 5
1 L T L L CTT ——l
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B 1 _LV5W SephadexG —75 A7 i B2 JLYE SephadexG 75 AT EIE
Fig. 1 Chromatography pattern of the supernatant : Fig.2 Chromatography pattern of the sediment

2.2 /PMREEORAELEENSFENE

M3 FTLLE &, BiFh AR [ 54 SDS-PAGE sk, ¥ R — 44 , DLW iR B B R kst 5
PRAESE LB AL SR TR Pro I - FERZ4 20.2 ku, Pro [ 438 K#24 20. 4 ku,
2.3 FERIE

PRI/ NERIEZE FBY 17 FhEERR U S B R 1o MRIEZIEIRA Asp Ml Glu, 7€ Pro I H1 Asp Hl
Glu & &5, 7E Pro L i Asp 5 B85, 1 Glu FE{K—2%k, MM IEERE His Arg 1 Lys, 7E Pro [ 1
Pro Il fp &8 %B%, Ui Pro T 1 Pro 1 ¥ HMMEE H o
2.4 EHMA] LGS E

PR H A& 2SN DO (B 4) , Pro T 7E 280 nm A —FrfiE WU 1%, Pro 1T KR 7 7E 280 nm
—ERE M g Ah  ZETT OB 675 nm b — 4R F I i
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Fig.3 Electrophoretic patterns of the two proteins

X1 AHEARSERAMN

Tab.1 Amino acids of the two proteins

5 B it (g/100g) & & (g/100g)
Pro | Pro Il Pro [ Pro ]I
Asp 0.550 0.308 Cys 0.013 0.006
Glu 0.425 0.156 Val 0.257 0.183
Ser 0.228 0.114 Met 0.097 0.140
His 0.122 0.062 Phe 0.272 0.425
Gly 0.280 0.164 Tle 0.191 0.096
Thr 0.226 0.107 Leu 0.353 0.190
Ala 0.339 0.170 Lys 0.185 0.079
Arg 0.196 0.113 Pro 0.175 0.040
Tyr 0.226 0.129
2.5 400
350
2T ——-Pro1 3 300
8 \ S
Sysb o\ Pro II S 250
- \. & 200
SR AN 2 150
o5 \\"‘w._,_ g’:( 100
L 50
0 i Wi . e 0 . . , '
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B4 PR A BRESNT IIRBOLE
Fig.4 TUltraviolet and visible spectrums
of the two proteins

B S PAPEERAEWEREXTE SOD 1E =N
Fig.5 The effects of concentrations of
the two proteins on the like — SOD activity
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Pro¥R [/ (mg/mL) 50
R
q 0.0001 0.001 0.1 1 'i\? 40 F
g
# &% 30
: 21
b 1 L 1 1
H 0
m 0 0.001 0.01 0.1 1
-70 - Pro#fE/ (mg/mL)
B 6 JLRRAMTMAEDFNAEREH HENGEN K7 REERGETHMEORFERS S HERE
Fig.6 - OH producing capacities on different Fig.7 - OH scavenging capacities on different
concentrations of the two proteins in light concentrations of the two proteins in dark

PUAFTRRACAT LB B B RN A o i 2 P A YL RS R R ), 53R B i 3 B AD]
BT HBES, FERMNAL RES A BENARNRGEBERR, BT LS GRS .
EHARE MK EREEY R TYRE, 7 B AABEEL, TN tUA R 220 1, WP R AE O
MEBHEE" . ERIERT AP EMER 8 B ELFIETE. E4YEBEYHEESREf
BRI VERR , SN B Al BETE BRI T LA AR P i K, AR — A R ROIREE T

HEWPERM T ER =W R4 B iR, BB EAE T ER=MH A ERSBEAN
BT ERWRER R, B BMEREINHIN AN E S EEAE T A HE 0, - BURRKRS. £
Py SOD ZHLIA M TIHER 0, -, ATITHER B B X VUA S LR R BE. H RTA BRI KR Z 4 SOD JLFAR
RBRMUEERS, A/NREER RO ERMEES, TREENIEER 0,7 - WHLEEA SOD 22—+ H), Bl 5L
Pl Cu** \Zn® AR R EA M

A hERAFERRERTEES, LR NEER, XA G E HH B fi%, FeSO, - H,0,
FE R E R R AE pHT. 4 MBRER R MR b SRR, AR/ - OH FETUBE B AR , SR AT I — 1
(MDA) ,TBA 5 MDA ¥eRRIEIME A G G E MO AL G Y. AW FTULI/NREEE B RXT B H Ry
BRPEFIRA SRR, B A BUMITE IR T B o 53 5 0 o 1 417 0 5 s TR L 388 1 ) 8 6 B R e 6
BN EA LA B AL, MARRE TARINERZ A AN LREREMUN. DREEN
FOR/ANIRBERFHICERED AN T, B EE LM R TR T2 4, /MNREEH RS TS
T MR B A FERBEAMT , MRBEEAR TR B BRI MERR T REEHE, RIPTHEA
A S 2 B , T B 75 1% B el R 1R
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