9520 55 15 W r [ 52 56 7 ) 2 Ak A Vol. 20,No. 15
2014 4 8 H Chinese Journal of Experimental Traditional Medical Formulae Aug. ,2014

H H Bg-Sevag VA KRN E 28 o 8 H By T 2P0k

ERT AWM, FRE
(FARBFRPHFR, ;M 510006)

[(BE] BM:MEHEAR-Sevag Ik EBRARR B ZHREABRN T 2504, FiE: LUE 2008 & A& A R E T 0
e , 8 AL 5 R0 5 S pH HI Sevag 5 A0 IR B0 22 B T2 52 0, A B ST -0 THT 2 25 4% Tl VG T S 4 K L TG i
i TR K T %o Al A T 25 A R . SR UV I AR P B o, KT U K 280 nm o, S5 R AR T N pH 7, 15 (8] 89 min,
LB 54 °C WG T i 4341 1. 70% , Sevag 1 AL FRE 1 YK ; B2 MR B8 % 70. 04% , 3 LBk % 63. 42% , 55 B AE 19 1 2 430
1.42% F1 0. 17% o 8518 0B iY T2 25 1R i M R4, 768 28025 B 4 E1 A () B W] S AT A e o S 22 8 1 460 2%, 20 A7 ALV 1)
B IR 28
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Optimization of Protein Removal Technology for Total Polysaccharides
in Chaenomelis Fructus by Papain Enzyme-Sevag Method

WANG Guang-ning ", MAI Yong-xiang, LI Bing-feng
(School of Traditional Chinese Medicine, Guangdong Pharmaceutical University, Guangzhou 510006, China)

[ Abstract | Objective: To optimize technology conditions of protein removal from total polysaccharides in
Chaenomelis Fructus by papain enzyme-Sevag method. Method: Taking ratios of total polysaccharides retention
and proteins removal as indexes, central composite design-response surface methodology was used to optimize
technology conditions of enzymatic hydrolysis with enzyme concentration, hydrolysis time and temperature as
independent variables, single factor experiments were adopted to optimize pH and number of Sevag. The content of
proteins was determined by UV, detection wavelength was set at 280 nm. Result: Optimal technology conditions
were hydrolysis pH 7, the mass fraction of enzyme substrates 1. 70% , hydrolysis temperature at 54 °C, hydrolysis
time 89 min, treatment once of Sevag. Under these conditions, ratios of total polysaccharides retention and
proteins removal were 70. 04% and 63.42% , whose deviations were 1.42% and 0. 17% by comparing with their
predicted values, respectively. Conclusion: This optimized had highly predictive, it could effectively remove
proteins, at the same time, avoid loss of total polysaccharides as much as possible, reduce use of organic
solvents.

[ Key words ] total polysaccharides from Chaenomelis Fructus; papain enzyme-Sevag method; central

composite design-response surface methodology; retention rate of total polysaccharides; removal rate of proteins
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R R IUE R 2, Hai ks i
Y52 5 S 45 K 43 B 2 BRAE PR R BOC R F IR Y
HEwME, AT S A Al AT S 2L 5. HEiA K
KB ZHIRR T 2 Mar g2 Haifk T2
OISR U (8 1= WA N g d o 18 R B Tl i v
R i -Sevag ¥ LB AN B2 Wb & H T, R H A
RO T -5ON TR B AR T2 A, ORI R 2
MRE i M e Se g i S e et =%

1 %

UV-2450 BIZEAM-F] WL A3 T (H A B ) ,
YP1002N B, 7 K (_F K % Bl A AU 8 A PR A
H]) ,TDL80-2B #Y &5 F B .0 HL (I i 22 52 Bh 5 AU %
J7) , UPH-II-100L 7Y 2l /K L ( P4 22 5 5 1 2% A R
UNRSIDIS

AT #4087 M Z A BRA A (35
131101) , = DU 1], 28T 2R 24 27 Bt v 24 2 B v 24 5%
T3 25 45 WK 2P 2% 08 Ty 3% Bk B R W) W R i O
Chaenomeles speciosa ( Sweet) Nakai T 4 T iy 2 5
Sy A M E R A (B 254 B R A IRA | L 5
20120320) , D-JC7K i % 0 B S (1 £ o 2 A A
FEWFFERE 415 110833-201205) , A JK A 1 i ( |1
B TR A R ) L b5 C1216032) , 75 H 3 5% 6
G250 ( b ifg ik =R KA R A ), 5m 8 4
Mk,

2 FHEEER
2.1 R &
2.1.1 DNS Ik FRIEBCAM 2.3 g IE T 10% A %A
AR W (5 mL) KRG B 22 23 mL, A B 2
AN 2.3 g TS TR BRIBOP 4 BREF 4N 85 ¢ A
100 mL Z AL N 1% 3,5-Zfi 5K
PRV 293 mL, RS, 1R QW HH WS & W AR
AL E AW TR AR, =R T T PR
CE T d .
2.1.2 BERREAN-BERR A AN I PREEE IR
TN 8. 34 g IR A N 0.87 g, MKF MR 1
L, 15,
2.1.3 ARMNEAME®R FRBOKRKEAR 1 g, m
W IR — S AN -Wh R S — B 2% P RV i O 2 45 & 100
mL, Bi75 .
2.2 HZHERRE BORRZH T 60 C T4 5 #
i, L 40 ~60 H ik R4 H o BOR OB K3 & , i
10 f% & L33 30 min, AR 2 K (2,1.5 h),
UEAT, TRV, BRI 4 0 JCOK B TR A T Tk
25 mL PR 3 O HETHR T 50 CHET o A2 FREL
- 50 -

JBENE JE B A TR R, I 50 £ g K $2 0 2 (2,15
h) ,ugad, & IR U8 WOIT He 46 2 100 mL, ¥ 45 A H)
Je N 2 B Al BE Gk 80% , i A R, FhuE , UL YE T
60 CH= T ARV 28 . K% F0E R VH 2
B B KR MR E R E 15 g- L7 35, & H.
2.3 SZBERNEREIE RH DNSWE ., M5 E
ICHL 28 S mL 2 10 mL S P, 0 i ks R
13, 10% A AL B3 W 8 22 et €8, ok 2 21
JE A G TR W . A 2% e BOM Z W W 1
mL % F 10 mL B P, sk 1 mL 16 mol-L ™" £ iR
VW 2 mL, WK IS 0B 30 min, ¥ H S 0 i Bk 4 R
W1, 10% 580 Al WO 2 AL, U8 T
R R 25 mL i, Ik E S B ZE, 5, RIS
SBET W o K i IS WE U VRN IR OB S A
mL, 73 & T H, ANk 2 2.5 mL K& A
DNS ¥k 2 mL JB 2, il A in 44 10 min, i, 57
BV FH K U 10 2 B U R O I YRR O T
SR R 25 mL I, DLIER Sy &= | ] T
490 nm Kb 5E EE 5 b JEORE B I O6EE (A) |, BB
2SR SR B B S 2 . DR AR Dkt
B fEAEEIH TR Y =50.738X —0.154 1 (R =
0.999 8) , Jr ik = H LT A EOK

2.4 HEABREENE KRB S EAE
HONKERITERE0.2 ¢ L7, BURZHIAR S
A B BR HE I W53 ) T 200 ~ 800 nm 4, £5 Rk
I S HE 280 nm b A S5 R W WAL, WO S A DN 9 4
280 nm, fAEITHFFE Y =6.109 6X +0.013 8(R’ =
0.999 6) , 7k F B R G EOK,

2.5 BREHTEHH

2.5.1 [ pH H%E HHC2.2 TUH M 2 0 A i)
10 mL, 3t 5 3, Jin 10% & % AL 47 W Al 6 mol - L™
ARV WR T pH 2351 5,6,7,8,9 & N AR KR
1 TV VAR AEE VG B St 3 B 2% , T 60 C [ 4 h,
F 100 °C M 10 min, Z.0>(3 500 r-min "' ,15 min,
IR L W, KA 2 EAR AR A 2 A
B BER A 80% i E A, Hhuk , TUvE M 80% L
SVRVE K 0 2 R D e 8 22 0 AR 1 T i
TE AL ERERMEARERRE, 4R ER
SRR RAE pH 5 ~7 BEA KR, FEpH T ~9 &
R AT 34 s 2 1 B0 B 2 B AR A8 AL R B (2, B pH 34 K
SEmg KR 2 J5 1 K 45 A i I RV E R AT AT M UK
JNAE 1 Y B pH 7,

2.5.2 B RITF-RONTH A S T R
UG BT £ 43 K T ) A il A IR O B R R, AR
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20 WO B ORI R 1 O R 5 g ) L 2. 2 0
THLZ B W 10 mL, 3k 20 £, SRR S BT -R
T 5 (10 1 2K Al -Sevag 35 25 B AR IR 208 v 8 H i

VLT 9 78 o 0 I AN 2 ] B R R R G 2, ST

M) T2 5, R IKE W& 1, 3 56 22 HE S 45 21 0
*2,
£1 EaB-Sevag AERAMEEHHEARTE
B R EEAE
3 K - . . .
MHIC RO S/% W /min  WEORE/C
-1.732 1.50 60. 00 50. 00
-1 1.70 74.19 54.05
0 2.00 95.00 60. 00
1 2.30 115. 81 65.95
1.732 2.50 130. 00 70. 00

®2 EBAM-Sevag FERAMEBSHEIEAR

IZERRB R %
. %, X, X, BZRRE R HARRR

(Yy) (Yy)

1 1 -1 -1 66. 44 44. 84
2 0 0 1.732  65.78 53.90
3 1 1 1 71.00 43.77
4 1 -1 1 58. 64 48.37
5 0 -1.732 0 57.02 50.21
6 -1 1 1 50. 63 47.76
7 1.732 0 0 53.20 47.76
8 0 1.732 0 52.54 47. 45
9 1 1 -1 76.29 48. 83
10 -1 -1 -1 73.28 47. 60
11 0 0 -1.732 64.96 52.52
12 -1 1 -1 70.70 48.53
13 -1.732 0 0 57.83 52.82
14 -1 -1 1 62.47 45.30
15 ~20 0 0 0 56. 87 50. 04

(%) 22 70 W [l B AL DL B8 B A, i 37 T 4 A D I
1~3,

®3 EBEBERBEREPHFEFESN
FEKWE f SS MS F P
LAY 14 0.1022 0.0073  151.544 1 <0.000 1
X, 1 0.0011 0.001 1 22.2436  0.005 3
X, 1 0.0010 0.001 0 20.8257  0.006 0
X, 1 3.362x107° 3.362x107° 0.697 7  0.441 6
X, X, 1 0.0168 0.016 8  348.0623 <0.000 1
X, X, 1 0.0040 0. 004 0 82.098 5  0.000 3
X, X, 1 0.0006 0. 000 6 11.8193  0.0185
X,? 1 0.0003 0. 000 3 5.7435  0.0619
X,? 1 0.0007 0. 000 7 13.640 8  0.014 1
X,? 1 0.0108 0.0108  224.7303 <0.000 1
X, X,X; 1 0.0017 0. 001 7 35.9365  0.0019
X,%X, 1 0.0018 0.001 8 36.5577  0.0018
X2 X, 1 0.0109 0.0109  226.5775 <0.000 1
X, X,? 1 0.0036 0.003 6 74.3339  0.000 3
X,2X,? 1 0.0181 0.018 1  375.2294 <0.000 1
g2 5 0.0002 4.82x10°°
eyl 19  0.1025

H 15 ~20 50 AT IRK 5 RBCFR L

K Design-Expert 8. 0. 5 - 4b B3 2 il
Bds AL B2 B RS % 1 AR B £ 00 Ik
R A TR AL Y, = 0.57 - 0.014X, - 0.013X, +
0.002X, + 0.046X,X, + 0.022X,X, - 0.008X,X,
0.005X,” - 0.007X,” + 0.030X,” + 0.015X,X,X, +
0.023X,°X, - 0.057X,°X, + 0.033X,X,> +
0.075X,°X,>(R* =0.991 1) Bl ffy P <0.000 1,77
ZEOPHT UL 3 Z5 R WORBR X, R X, Ah & AR
— YT I N A LI AT (B ) W 2R 5

Xy /% 200
217 ///95.0

2337750
2.50°60.00

X,/min

B 1 EERKERE S -EHENE XA S
R BB R R

Fh P L AT R B S TR A A T R R 5 R
BR, B2 BRI EAETRE L@, h
P 2wl R, I A Tl i O R B B T R 2 B R R R L
AT W B4 8 7 kB A v I, 5 2 MO B R B TG
Jot o3 B S g b T R R R T RS
THI fa F, AT F I RE B BB 2R AR R
TR N o 1A 3 R BE A W T
LR B A SR B 5 A A T 1) B B,
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x4 EABBEDMPFTRATESN

TrERWBE S SS MS F P
g 14 0.0130 0. 000 9 22.860 0 0.001 4
X, 1 0.0013 0.001 3 32.6919 0.0023
X, 1 0.000 4 0. 000 4 9.726 5 0.0263
X; 1 9.522x10°°  9.522x10°° 2.4316 0.1797
X, X, 1 0.0002 0. 000 2 5.1074 0.073 4
g X X3 1 2.965x107°  2.965x107° 0.7570 0.4240
2.00 =
- Y . 61.43
Xi/% 217 " X, X, 1 0.0006 0. 000 6 15.910 7 0.010 4
233~ 5571 X3/C
2.50 750.00 X’ I 9.754%x107° 9.754x10°° 0.2491 0.6389
45 M L 1 X,? 1 0.0002 0. 000 2 5.5620 0.0649
& 2 RRESH- & E XA
X,? 1 0.0015 0.001 5 38.6142 0.001 6
EEERBENNEEE ’
X, X,X; 1 0.0013 0.001 3 32.6919 0.0023
X,%X, 1 0.0005 0.000 5 11.545 4  0.019 3
X, %X, 1 0.0003 0. 000 3 8.2148 0.0352
X, X,2 1 0.000 4 0. 000 4 9.9041 0.0255
) X,2X,? 1 0.0050 0.005 0 127.035 6 <0.000 1
i afi iR 2% 5 0.000 2 3.82x10°°
A 19  0.0127
0401~ S
X ~+130.00
L _"112.50
70.00
: P .795.00
64.29 — .
57 .77.50 X,/min
X3/C 52.865( 360.00

E3 MmENE-BREENALSESE
R B8 2 B0 24 RE i T

ZHERE R R LIRS BR L TERE
R T RS i il R AR L B L N [R] R 1 L

_ ] . "25076000 X,/min

% A Design-Expert 8. 0. 5 3 {f4b ¥l 3% 2 i 56
s, #w EAR PR RS A A AR B Z 0 R N 4 BERESY-BERNEDNALES
i [ 09 B A Y, = 0.50 - 0.015X, - 0.008X, + Fit Ak 3 1) 35 R By T

0.004X, - 0.005X,X, + 0.002X,X, - 0.008X,X, +
0.000 9X,” —=0.004X,” +0.011X,> -0. 013X, X, X, +

0.54
0.012X,X,’X, - 0.009 9X,X,” - 0.039X,°X,”, fi %l 8-;2, ,
JEREJG R =0.941 5,P =0.001 4, )7 4B L3 4, xr -
SEREM XX, XXX X XX XX, XX, > 044

0.42

XXX X B A () 835 M 22 5, Wl 4% 1 728 0.40

ROV A A R B R C R L I Z T K s -
@Uﬂfrﬁﬂ&éfﬁﬁﬁ,n@@ﬁﬁmm@ 4~6, 1-671}2_0\0\\ .4
A 4 BT, 1R RE AL T A ) K SF B R O B R X1 /% 2-172.3\3250\/58(/55.71 X3/C
I s ) R R 5 5 4 00 1 B8 5 S T 7 R AT 1 R
e, HE S T, 2 S TR 4 I B RS L 7B HS BmRRENH-BEEZNAN
EEEREBROYM @

PR S ke B, i B 6 AT B 2 A IR R G T
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X,/min  95.00 *

112.50" 6143

s .
130.00"50.00 Xs/C

B 6 BefEEiE-EEEEXNKKESE
R BB YR

L R R T 8RR TR R R K, 7 IR IR
V1A A s [0 % 2 1 50 3% 6 5% ) 58 /1

2.5.3 BRSSO R 20 R OR R
P 3% 236 19 R 22 o0 B0 B Y 43 A T A5 o (B
e KB 20 25 A A Tl OV I £ 43 % 1. 70 %, i i B[]
88. 81 min, ik fF 54.051 C ;45 G PR ¥ AFE % 0& B
T A F IR g k] 89 min, Y 54 °C, g JRE 5 i
3801.70% o HEHC2. 2 TN A ZHEA W 10 mL, 3k 3
Oy Fi B T2 AT R B 2R R
FVER 1 Bk 227 {8 4303 1 70. 04% i1 63.42% ,
RSD KK 0.53% F1 0. 79% , 5 Fit il & ) It 2 53 %)
H1.42% 0. 17% , 3% B iz B R (1 100 44 L 4
2.5.4 Sevag IERLFRRELHEEE WL 2. 5.3 TR [ i
JE BB Z RS Y, 45 A 0. 25 £ 3 Sevag 12 7
[ =&MW BE-ETEE(S:1) ], BIZUE Y 30 min, B0,
W5 W A v 3 TR AR AR, Sevag 15 b BE YR B4 B K
1,2,3,4,5 Ko 459 K B 22 B A B8 2R i b BE U 8k
el /b, AR B R R I Ak PR R n 2 S e
TR R AR R R R A A AR R AT A
JE Sevag VAl FHEGESE 1 1R,

3 itig

TR SR 25 B 307 5 i 1 0 E AR R i 4

il

’

TR IR A I 22 W VS 0 O it 0 B0 T B R
W IR U A o) A i A% 1Y) A A, R ORI I KRR
REEEH DT . UV I E 28 (0 A i J
Shy B T v I TR R T e R 1 R B A A XL
DR B AR 275 ~ 280 nm b — > 2 Ab
WAL 5 A — 7 A R T A, 8 O VR e R R I B
KAL) A 5L B ROE e, 25 A B0 -t 5o A,
W AT AR S B A3 BT 5 L S e S A RS | I S AL TR
FWY) T, #F 280 nm b PN S A R TR, O R
7 260 nm ZbF T Uk L 280 nm B AR (H K % S
FHR, IR0 & BUAE & 7 W AE 260 nm b JE W A, T
HeBR AR 259 ot iy s e, BB UV 3& A I AR IR
BT EARY &,

P A 1E 1 T2 R W A 45 & Sevag 35 BR AR K
IS4 Lk AS NS A R S e R g S ] 3 S
433k 70.04% F1 63. 42% |, T 76 % T 2 4 4
TR 2 HE IR B SRR B RR 2R 4 i R 62. 54 %
54.21% UL B T2 R FTE A EBREA
(14 [ Bt R ] RE b o G L 22 B 0 401 2 3A AT s b
A HLE R T OB, RS 22 8 O DE T A
0, HL2& R RO 2 % 2 05 35 0 o 1Y 45 R 1 R

S
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