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Rapid Purification of Antioxidant Proteins from Toona sinensis
Seeds Using Affinity Chromatography
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Abstract ; Toona sinensis seeds protein ( TSP) was extracted by salting out, alkali extraction and acid precipitation , direct
heating methods. The total antioxidant and DPPH free radicals scavenge activity of the extract were then evaluated. TSP
from alkali extraction and acid precipitation was selected as purification sampleand was purificated by affinity chromatog-
raphy. Sephadex G-25 were activated using epichlorohydrin,hemin was bound with them to prepare an immobilized he-
min affinity chromatography column,which was used to purifyproteins from T. sinensis seeds equilibrated with water and
eluted with NaAc-HAc buffer. Purification protein was tested by DPPH free radicals scavenge assay. The results showed
that protein content was from 59.51% to 96.23% after affinity chromatography purification.

Key words : Toona sinensis seeds ; affinity chromatography ; protein purification ; antioxidant activity

H#5 [ Toona sinensis (A. Juss. ) Roem | B}
T TEFRE 2 0040, B I . B
TR, A PUEAL A BUEE AL BE
TRy s e B, B i TR AR
FHE R 8 WA RIS YRS R
FIHE IO ARSI EAF AR D

WFFE 2 B, M4 & 11 B PUA AR PN
B B S A R P
EAZFINEEEZ —, RS RTINS & 3L TSP
FEmrh oA 17 PR, Kb R d R & i, b
S 35.37% s YR ATR , i Sy 15.31% ;
BRI SRR/, Y 1.029% 1 TSP R R
FERR AT, MR ARy — M R B

ik H 1 :2016-06-07 3% H #1:2016-07-22
BATH  FK A RFF R4S (81274049)
= W IH/EH Tel :86-536-8462490 ; E-mail ; lwzwfmc@ 163. com

BT, DA T 25 o IR R & EE L 2R A M
WYEAIR. DA A2 & & b . DPPH
THERAE S M6 bR, 1k TSP $2 BT vk, I 21 K 5% Fl
JERT AL, P AR A RSN AL TR T, LU 7
W EEIT A S B IR AE 4

1 =5

11 %

UV-800A TS 43 06 B+ 1 i3I0 BT A28 4
7, E1204 WL T 4007 2 M5 -0 ) 2 038 1
7 B 7 3 PS-30 AP I VA VRN T VA e
VR A A RN 7 RE-S2 R A IiERE2E & 08 LB
S ALALAS T  HH600-2B 4 2 Fiy SAVHEL I = FH KA
B A B 7] 5 KDM. 0 3 3 o 342 11 4R
I B (A R
1.2 RS

TG T, e R RHEAR T R A R 7, 2 M7 %



Vol. 29

FESRAEE LT TR RZ A PR S (Al T AR T A 97

2B A 24 2E A B VT S RI B S 8 R B
#% [ Toonasinensis( A. Juss. ) Roem | {550 ; i R 5% .
aR( R R W By B e

2 SKWHE

2.1 EBEFEARN
2.1.1  #AF

BT 10 &, 38 YRR, SRR IR 2% M TR
RAFEER TIHEFE 30 min, A, 50 3 WK I L
T, B LB A TRIEYORY , in AR (NH, ) ,S0, ,4
CHEE DR, B0, WEEDTTE , /A SRR 22 th i
T B NTRRER B0 I BIE W, RS2 1 oM 4
W
2.1.2 BAREBR

BT AR 3 0, 38 B, ATk B A, o
UERE T . B AR Fid i, pH = 10 B0 0 A4
B, ngAse Be By, IO IE , PR pH i 2 S HL
BL, A R, € pH (HZ s WO i, ENAG
EA R
2.1.3 A#mix

BT RS 0 o, 35 Y, A T e AR, o
UEBE TR H . U FE DA Rl R R, Ao
Bt B RIS (A BORL R
2.2 EARGENEHZE"

2.2.1 K5 Bek)

A 10037 B LA R 10,0 mg A= I35 25 11,
TR, 100 mL 25 i e 25, 9250 WS, & 5 1
Hrsg i G250 W FREX 10. 0 mg % B i s2 ik G250,
Jn5.0 mL 95 % £ FEHs A, 10. 0 mL85 % w1,
100 mL e 2s, & H .o
2.2.2 FhEEairpwEAEs

A I 3 M #% 0.0.1.,0.2.0.3.0.4.0.5,
0.6.0.7.0.8.0.9 mL {45 28K EZE 1.0
mL, i€, il 5.0 mL 2% DTS2 5 G250 B, 1R iE,
HE S min, 595 nm ZbMIE S E . DL AR ER IR
W (mg/mL) SR AR R, O (A) g\ At , dE Sy
PRfEZ . 70 ~0.09 mg/mL ¥ B2 5 Fl N, WOG B2
Wi 2 0L R P YRV B I G, 2 R A ek ¢
2, K.Y =7.7931X +0.0152,R* =0.9994 ,
2.2.3 Zam4gENLT

B R RV 1 SRR, 4% 2. 2.2 J7 ik R
OB AR, e WO R TR R A i i
2.3 HEEENEHE

2.3.1 XA B

XoT HE S VA« PR U 2 B 125. 0 mg, 25 H iU E
LR 0.5 mg/mL, 5156 % AWy : FREUCK By
3.0 g,50 mL a2, #6450, BT, 4 C R
12, % M
2.3.2 HABAREBEZEL

BH1.0.2.03.0.4.0.5.0 mL E2 B4, 50
mL 25 FffUE 2 0 IS HL 2 mL 2= T, 6 % R
MW 1.0 mL, 5 JiE , L MR AR AR 5. 0 mL, iR
g, B 10 min,25 C /KA 15 min, B 2% iE;2 mL
ZEMRKAEZS 11,490 nm ZRINAE 5RO RE o DL A AR
WRBE R A A, WGBS AR, AR £ . 7F
0.01 ~0.05 mg/mL ¥ B Py =2, Firfs 5 8
Y =15.77 X-0.0598 ,R* =0.9990,
2.3.3 s ENE

BUE PO OS5, 4% 2. 3.2 J7 ik RN
AR WO RE  THAE
2.4 mEMNFENE
2.4.1 BERAME

TERE TR IMA 0.2 mol/L,pH = 6.6 iz
ZEpPE 2.5 mL, A AR | mL, 1% 2RELE 2.5
mL, R HE, T 50 C/K¥E N 20 min, B A 10%
SRCTRL AL RN B EWE 2.5 mLiInA 0.1 % =
FAL RN ZEBOK , g, # E 10 min, ZEIR/KAESS
1,700 nm ZbIISEIE AT 3 0, ORI
2.4.2 DPPH - &k 2

DPPH 7AW - K5 25 FREL DPPH 0. 0040 g, Z, FEV%s
fif,50 mL S HHE SRS, $25) (115 B 80 mg/L,
B VKR R R

B2 mL B & H W, 2 mL DPPH %%, 1R
), FIREEEHUE 45 min, 517 nm AN GRS R Ad
{H ;B2 2 mL DPPH %%, in 2 mL 2., {847,517 nm
AL SERE R AO B ; B 2 mL A£G, I 2 mL £
1,517 nm AbIWEREE, b Aj (a7
B oA AREMNK:K% =[1-(Ai-Aj)/A0] x100%
2.5 mMAEFEMEHGLEEFER"
2.5.1 Sephadex G-25 V5 H AR EAL

25 ¢ G25 TH45 T ;- h a1, A 100 mL
Imol/L. NaCI A1 100 mL Z&{RE/K e, T, B HE4 55
FEHEFEHE, 0 15 mL 2 mol/LNaOH 4 mL 24 SN
F120 mL 56%1,4- 47550 ,40 CIEEIEIR , R 1E
162 h R TE AR S B A £ 257K A1 0. 2 mol/L pH
=9.5 {1 Na,CO;-NaHCO, G2 it i, il 15 5



98 KIRF=YIBE R 5T K

Vol. 29

R
2.5.2 desrEArfedh A

B A ML R HD & 15% ZOKiE i R
UOMA — & B ZE K vk B2 1.1.5.2.2.5.3
mmol/ L, #iy B — @ A5 %k, MO L, LA 20 Rk iy
BEARAR OGP br , E N R 2
2.5.3 it ZABEEEN T

WS g WALEF G225, 5015 0y, 03 1 g, 535S
ANTRIR il 21 R AR , 2 08, ] — & AR R ZE IR /K vk
AR B WO IR, TR
2.5.4 FAbmir& L Sephadex G-25 H KB EE

FACIM LT A /D5 15% ZKE S, SRJEImA
HEAK T 2RI o 1.5 mmol/ L, ARG i 20 %
W 25 mL 5E LIRS, 40 CHEIREE IR,
PG REK 240 ZoA7 , MZEMR/K IR e R R a7, i
JEHEE R &AL LT R ) G-25 T3
2.5.5 FAEATHRA:

0.1 mol/L, pH 9.5 Na,CO,-NaHCO, 2% tp ik 1%
WIMLLRENHE, e fm A8 7R, EAEEN
BOHLSEHE 15 mL, ERESERE, FHZEIRK e, 45 30
B 10 mL, 735 75 280 nm 4b OD fE, H LA
VR BN AR i) 2 11 BT, 15 OD (B 28 2k 5
0.2 mol/L,pH3. 6NaAc-HAc ZZ iz, Wede , H#1
W PV O T RV A B J St Py 2
2.6 ZitZESHh

I8 SPSS 17.0 Gt , SR FHBCAT/IMEAS ¢ 46
5, A AL S B BILL P <0.05 A 41t

3 FREHMH

3.1 EEREHESSE
R ER BT R RRTITIE | B A ] 5 2 o

R 2 1A R A L 2 1 R 2 R TR 2 O
JE  ARAE AN T R 5 S A RO o, T o
LA Lo R, S R R AR R DT >
AT > BT B A BT« B HGE >

> TR IR T
100
90
80
=g Wi
4o o Sugar content
ol R F

Protein content

£ 50
E’g 40
“ 30
20
10

0 -

wi BdRmNL A
Saltingout  Alkali A%
Direct

extraction :
eating

and acid
precipitation

Bl HEREARSHEESSE

Fig. 1 Content of protein and sugar of crude extracts
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Fig. 2 Total antioxidant activity of different TSP extract
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Table 1

Linear correlation oftotal antioxidant activity ofdifferent TSP extract

IO i

Extraction method

Mk Salting out
BRARAR YT Alkali extraction and acid precipitation

L Direct heating

2T AR HXRE R LG
Linear equation Correlation coefficient  Linear range( mg/mL)
y = 2.56x - 0.0082 0.9962 0.02 ~0.10
y = 1.9027x - 0.0171 0.9855 0.01 ~0.08
y = 0.6303x + 0.0068 0.9921 0.01 ~0.08
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Table 2  Linear correlationof DPPH free radicals scavenging activity of different TSP extract
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Extraction method

Mk Salting out
BRI Alkali extraction and acid precipitation
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LM HLRE R LPEVE

Linear equation Correlation coefficient  Linear range( mg/mL)
y = 222.1x + 16.53 0.9791 0.02 ~0.10
y = 621.29x + 7.7975 0.9644 0.01 ~0.08
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Fig. 6 The content of protein and sugar after purification
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