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Study on De—protein Technology and Antioxidant Activity of Lentinan
WANG Ying, XING Xiao-ling, LI Yu—jun, WANG Si-yi, ZHONG Fei
(Department of Pharmacy, Jiangsu Animal Husbandry and Veterinary Science College, Taizhou 225300,
Jiangsu, China)

Abstract: Separation and extraction of polysaccharides and proteins from Lentinus edodes aqueous extract
using poly—oligosolvents (DES) — K,HPO, aqueous two—phase system (ATPS),Protein was enriched in DES
phase and carbohydrate was enriched in K,HPO, phase. The effects of DES molar ratio, K,HPO, concentration,
DES addition and extraction time on protein removal rate were investigated. The orthogonal experiment was used
to further optimize the experimental conditions, The optimum technological parameters for protein removal were
obtained : The aqueous two—phase system was constructed by choline chloride/glycerol (1 :2, 2.6 mL) and
K,HPO, (0.6 g/mL, 3 ml.), When 2 mL lentinan water extract was added, the extraction time was 30 min, the
protein removal rate of lentinan was as high as 90.8 % and the recovery of lentinan was 98.0 % . Lentinan
obtained under these conditions had the ability to scavenge DPPH free radicals, indicating that the
deproteinized lentinan had certain antioxidant activity.
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Z: BRSCHR[12], DA JC 7K 4 25 48 Aok B, SR R
Py — B P ik €2, 300000 2 M VAR ., A B (o ) T 26
PR (x) [B1E, RN y=0.014 2x-0.006 9
(R>=0.996 5), ¢ WAE 10.56 pg/ml~52.8 wg/mL & A
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K DPPH 75! fERHASEL 1.00 mL JB AR (15 1Y)
Tk 220, I TG & 419 4 mL 0.15 mmol/LAY
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Fig.1 Photo of Four DES-K,HPO, aqueous two—phase systems

P AlAL, R 1 (AL IEE/N =B DES 1-
K.HPO,) a4 4(GALIRGH/ R 3 DES 4-K,HPO, ) il AH
RS

Fie 2.7 9715, FL# 4 Fh DES AR BUK AN B 15
KPR P R AR 25 R R 1,
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Table 1 Effect of DES types on protein partition coefficient and

removal rate

DES f2k& ¢, /(pgml) o, /(pgml)  E/%

DES 1: %Ak AR g/ N = f 124.22 39.41 85.41
DES 2: &by £, — s 129.95 44.85 79.84
DES 3 kAR fisly FF LR 71.21 162.33 57.32
DES 4 &L IRfs/ IR R 86.40 114.48 66.69

M2 1 AT, A 254, DES 1AL AR/ =
st ) XSUAACRE %o i 445 2 i 2 10 T 190 0 o 3 A v, e
4505k 85.41 %, H DES 1-K,HPO, B AR R 804,
e, 76 22886 TP DES 1AL ER/ = 1)+
HXUKH
3.2 XUKAHIAR R AHR A
3.2.1 K HPO, ¥ X RUK AA 2 52

] 3 mL SALIAGE/T =1 (P2 1:2)
DES HiIIA 3 mL ANFREE Y KHPO, - 24 K,HPO,
VR 0.3 g/mL #4913 0.8 g/mL I, FAH (& DES) 4

FROV )BT R A (S K HPORFR (V) ) B,
AR RV V) BN, S5 ILE 2,
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Fig.2 Effect of K;HPO, concentration on aqueous two—phase

system

3.2.2  DES AR SUK AR R 50

] K,HPO, 79 (0.5 g/mL,3 mL)H i A—E 1
SACARER/PS = BE(Y) B Z L 12 2)DES, X4 DES il
AHH 1.8 mL I ZE 3.8 mL I, & & DES (1Y FAHIA
FVOBWH R, & & T AHTCHLER PR FR (V) 3% 208
D AR R BHAR A, 25 R UL 3.
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Fig.3 Effect of DES addition on aqueous two—phase system

1 & 3 1] UL, KHPO, ¥ B2 AT DES [ At X6
XUKAH A A 2 A5 50, 2 06 2R 15 A B 2R A 5
Wi, PRI AT RASE a3 Y KGHPO, A3 AT DES A
HERRAFH B RR
3.3 pRERRE
3.3.1 AR AR G/ =B 5T e LU 2 1 B B R
1) 5 i

P DES 1(3 mL)4 K,HPO,(0.5 g/mL,3 mL)#J
HBUKARRZR , 1) He o AT 45 2 B 7K 3 2.00 mL,
2 000 r/min £5.L> 30 min, DES1 45 115 HE X XK AR A4
F s Z R BT B IR ANER 2 PR .

A2 2 A, B AR RUKAIR R L 28K, K
L 1, M5 2B BUKAITR R L R 5K, 5N,
VB 0T S e LA, 208 44 A AEKGHPO,
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Table 2 Effect of the ratio of DES 1 substance on E and Y

iﬁ;@;g; R El% Y1%
1.5:1 1.19 48.89 96.53
1:1 136 63.59 98.36
1115 1.38 73.44 98.72
12 1.87 87.09 97.65
12,5 1.69 77.88 96.56
13 1.85 64.67 94.78

Tl WK B — @ i, 24 SR AR B P = FE) 5
MY 12 B, e 288 A B R B
ALK 87.09 %, TEIRSER LN R IR T, T Ak
RGN =B (R e 2 B 1 e 2) AR A A 77
3.3.2 K HPO, ¥R FE X 2 T M B 3 A 5 il
PLDES 1 (#im2 b 1:2,3ml) 5 K,HPO,
(3 mL)MESUKARR R , mZIA R P INA 2mL 25 2
WK BRI, B0 S50 L A 3.3.1, K HPO, I I e
X IZOBRRE AR 2% 00 7 05 22 0 28 11 J5 0 5 236 14 52 i)
mn# 3 Fir.
3 KHPO, FGKREX E.Y 5N
Table 3 Effect of K;HPO, solution concentration on E and Y

K.HPO, ¥ J£/(g/mL.) R El% Y/%
0.3 2.57 67.04 95.21
0.4 2.16 69.69 96.24
0.5 1.85 86.07 96.98
0.6 1.51 87.84 97.82
0.7 1.48 77.64 97.58
0.8 1.46 76.61 96.90

H1 3¢ 3 AT, 24 KHPO, VR EFE 0.3 ¢/mL~0.6 g/mL
TUIE PN, A O BE A 380, 2 1 5 A O R 23 Bl 2 4
1R 3K A Ry T A A ] 1) B 4 R 5 ) 2 1 B ) I ok
2, A it 8 1 s A 2 AH DES A3, 4K,HPO,
WBE R 0.6 g/mlL I 754 224 £ 19 T 40 A e R A e Bk
N[5k 87.84 %, K HPO, W EE#E T 0.6 o/mL i}, %
KHPO, #2350, JIE B 238 S 1T T e, 32t PR o el s
WIEEH KHPO,, ST 00 8 BB, 3 4h, db A
TR KHPO, 547 F LA DES AHH 384 K51,
DES H iy &K mB i TR, SEGEARBRET
Ko FEIRZeR SRR IR T B KGHPO, R BE B Ry
0.6 g/mL,

3.3.3  DES A X8 B ER 2 00 52

LI DEST(# )2 L 1:2) 5 KHPO,(0.6 g/mlL,

3 mL )R HE UK AR R |, B ik Z K SR A A i

2 mL, % i 2 000 r/min (5% 3 2.0 ZE B 30 min, BF5Y
DES [ i A % XK AR A4 2 v e 4 22 W 25 11 0T A€ B
7R B A FEEE ANk 4 .
Fz 4 DESIMAZEX E.Y BN
Table 4 Effect of DES addition on E and Y

DES 1 A f/mL R El% Y1%
1.8 1.56 61.69 96.53
22 1.47 72.64 98.36
2.6 1.41 89.24 98.72
3.0 1.49 90.07 97.65
34 1.75 90.12 96.56
3.8 2.07 90.16 94.78

¢ 4 A1, 24 DES BUIMAE7E 1.8 mL~2.6 mLiE
FEl N, G DES HE 138 0, 75 4 2205 85 1 5 i I R =
B LT, IR DES #EE IR IE R ik 20,
AHFEATFAAER . 24 DES BAE#E T 2.6 mL
IF, 4R 23N DES iy, iR 30cA W B F, BT LATE
Ja SN IR, DES B AR N 2.6 mL.
3.3.4  ZEHESRDG AR 1 BBERR 2400 52
Pl DES 1(# &2t 1:2,2.6 mL)5 K,HPO,
(0.6 g/mL, 3 mL)EBUKAAR R , A AIA 2 mL 7
T Z KPR, B oMLY 2 [ 5 R 2 000 r/min. BFFY
500 A HRUAST (1] X XK A A R v A 2 22 0 2R 11 Jo 2 B
AT RS2 S A IS R N 4 22 B 1 BT ) R
R A U ] AR A OC R N 5 PR
F5 FEEREM E.YHEH
Fig.5 Effect of extraction time on E and Y

AT ] /min R El% Y%
15 1.52 56.95 97.41
20 1.49 69.26 97.43
25 1.45 73.35 97.82
30 1.44 90.72 98.06
35 143 90.89 97.72
40 1.42 90.94 97.56

FER 5 ATAL, YA AT E 15 min 3 0% 30 min
I, 7 2l 22 W A B R B bR AR 2 T, Ak 2 m
ACHUS ], il 2 B BR R E AR, R
B A, ZHERICR Y IR AYER R R K
SEILFI  FEEUT ] 2 30 mim B, A 4 220 A 1 L
T AT A, ARSI N AU [, XoF $ T 5t Bk 3 56 B
R
34 IEATIE

FESR IR Z R A a1, DL DES 1 ¥ & L
(A) KHPO, ¥ F£ (B) .DES il A (C)  F=HUE ] (D)
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Table 6 Horizontal table of factors in orthogonal test

Ko ADES Yim _BKHPO,  CDES i/ D\ﬁES.(
By e/ (g/mL) mL P[] /min

1 1:1.5 0.5 2.2 25

2 12 0.6 2.6 30

3 1:2.5 0.7 3.0 35

®7 EXHBERSHH
Table 7 Orthogonal test results and analysis
(aLacs A B C D BB E%

1 1:1.5 0.5 22 25 65.70
2 1:1.5 0.6 2.6 30 76.03
3 1:1.5 0.7 3.0 35 70.96
4 1:2 0.5 2.6 35 83.75
5 1:2 0.6 3.0 25 81.15
6 1:2 0.7 2.2 30 72.90
7 1:2.5 0.5 3.0 30 76.22
8 1:2.5 0.6 22 35 69.19
9 1:2.5 0.7 2.6 25 69.82
k, 70.897 75.223 69.263  72.223

k» 79.267 75.457 76.533  75.050

ks 71.743 71.227 76.110  74.633

R 8.370 4.230 7.270 2.827

HIB 28 R 23 B Al 0, 4 A PR30 4 2 22 828 1 o
JBEBR ZR A M R BE RN R A (DES 9 5 1 & L ) >C
(DES 5 )>B(TCHLER e ) >D (R[] ), S04k AR B/
=R AR S KHPO, ZH R UK A A 2 56 B
T Z W 1 B L 5514 ALB.CoD,, Bl DES )
A 1:2.0.6 g/mL K,HPO, 3 mL,2.6 mL DES, %
HUsti] 30 min.

3.5 ki

1E AB,C.D, 514 F k4T DES-K,HPO, SUKAHA &

B8 53 5 2 22 M v R 1 B P B E R 1R 2 SR L3 8.

x8 WAL

Table 8 Demonstration test

R El% Y/% FHE% P34 Y%
1 90.64 97.95 90.8 98.0
2 91.25 97.87
3 90.41 98.21

P 8 WL, TE AByCoD, A5F T 8 BF X R

ik 90.8 %, ZHT- X IR 98.0 %, 53R 5T
[ 257K T AR I B e B I ISR AR , 26 BHZ 514
¥ el E T o
3.6 FLEZLHE DPPH [ L i5ERAE

Bt Z Mt DPPH H H LT bR VEH ILE 4.

80
70
®
% 60
&
5 50
40
30 ‘ : : . )
2 4 6 8 10 12
R

4 FIEZHEX DPPH B HERFRER
Fig.4 Scavenging effect of lentinan on DPPH free radical

P 4 TR, 1 ) 7l 2 W KSR R o
WZ D 2.4 mg/mL I, BEFE BRI R, DPPH A
H T R A0 s/ ) , B7E— 52 Wk BESE I A, DDPH H
H T PR AR B 7 2 22 W e o S A RN T

4 g

AR S et PO SR IO ) 25 7 4 2 WA, R IR
P (DES ) -KHPO, BUKAH{A 72 (ATPS )44 2 7K 2
W 20 S A BT T B AR IO Y i R R
R ST 2, A5 A % 22 WK BRI AR 1 T B
A T 25250 LLAALRR B8/ TN = BE (W) R A =2 L
1:2,2.6 mL) K,HPO, (0.6 ¢/mL,3 mL) ¥EXUK A
F,MA 2 mL B4k Z WK PR, ZEHL 30 min J5 4 B 4
LR NI BR R R 1k 90.8 % , B ik 2 W I
98.0 % Wi FE 15 1) B ik 2 W ELAT BC P ) B g, HL
TR AR Bl 4k 2 W R I RO T

FE G IR (1 (R 7 ¥k A sevag ¥\ =S O TRTE
SRR OEESE, XA AR A YA
A, SCAF ARG T R4, SR E IR B R B o TS
DES 5 TCHLER A4 B0 DK AR F | 26 HGR E H63 == R
20 °C, BRVEAM R, JoT5 g, B 1 BT A OR (BEBR )
B 2R 1l SR S8 R B i (R KT & — R i 26
B

S 3T -
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