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Study on the optimization of extracting polysaccharides
from Eucommia male flowers tea by
response surface methodology and the antioxidant evaluation
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Abstract: The optimum extraction process of polysaccharides from Eucommia male flowers tea and its antioxidant
activity were explored. The process was designed by Design Expert 8.0, and the extraction conditions were
optimized by response surface methodology (RSM).The antioxidant activities were examined from the aspects of
scavenging rate of DPPH and hydroxyl free radicals, reducing power, respectively. The results indicated that the
optimum extraction conditions were; extraction temperature 90°C, extraction time 4.5h, ratio of solvent to material
15:1. Under these conditions, the yield of polysaccharides had 3.48%.Compared with BHT,the rate of scavenging
DPPH radicals was 52.5% ,the reducing power reached to 72.73% ,and the rate of scavenging hydroxyl radical was
63.1% when the Eucommia male flower polysaccharide concentration was 1mg/mL. The above results indicated
that the Eucommia male flower polysaccharides had antioxidant effects in vitro.
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I T B B 2R WL, ik e AE Ry PP o %6 B8 SOk Uy 1%
S PR REAE ST R 20 B O kL A AR S
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Table 1  Factors and their coded levels
in the response surface analysis
o X, i X, WA X, WORHE
G
(C) (h) (mL/g)
-1 80 3 10:1
0 90 4 15:1
1 100 5 20:1

1.2.7 A e 25 LA A TS DA
1.27.1 DPPH [ i ZEIEFBRIEHEM E % JH Sun
SET TV o BURE AR AE S 220 IE dh AN [ o e e
FBEVER, INA 2mL 2 x 10 *mol/L. DPPH Z, VAW,
RA) o EIRBEGHCE 30min, 517 nm 5 AN A 1 S'G
BECA) LA 2mL /KA RS 2 Bl 0 o X BE . W5 B R AY
TR

R (%) =1 100

0

A, R RS WG RE s A, SRR SR
WS
1272 ¥ A MIEBGRIGEENE R Takeshi 252
M. B 300l [/ FeSO, (10mmol/L) 300l
EDTA ( 10mmol/L ) F1 300wl #J 2 — Deoxyribose
(10mmol/L) 5 1.5mL 0.1mol/L [ # iz £k 2% nh %
(pH7.4)IRGYGET, 53 5 5 AS [R] o e e B b APk 4B 5%
ZWEVEWOIR A, A 300l 19 H,0, (10mmol/L) , 7E
37°C T 45 3% 4h, N A 1mL g7 AR B bl 22 1R 7 W
(10g/L) RS JETEB K s Hh 1558 10min, R IR ZE
VRS, T 3000r/min &5.0> Smin, BX_F 7, 7F 532nm 4t
M SCEE . XFFRLLAZEM ARAR ZBERE AL o TE BRI
RN

A, — A,

kR (%) ==

A A, ANt RS OGRE s A, SRR SIS W
' S
1273 @AM R Ryszard ™ #9575, B
FEAE S WS W, N A 2.5mL 0.2mol/L B 8 5 2% vh W
(pH6.6) F1 2.5mL R FALHF ¥ Wk (10g/L) ,50°C /K ¥
HLE 20min, HGHEREIE A 2.5mL =& LR %
W (100g/L) , & 57, T 3000r/min %5 .0 20min, HX
2.5mlL W, A 2.5mL ZE08/K F1 0.5mL = &1k 2k

x 100
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Fig.1 Effect of extraction temperature on
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extraction yield of polysaccharides from E.male flower
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Fig2 Effect of extraction time on extraction yield
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of polysaccharides from E.male flower
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AR Wk 2t R 5 f2: Y =3.53-0.07X, +
0.26X, + 0.19X, + 0.10X,X, + 0.04X,X, — 0.01X,X, —
0.31X,2-0.30X,>~0.10X,” X 75 F2 14 4% 301 [0 U9 Z2 %0 M
PRI TR, WK 3.
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Table 2 The experimental design and

results for response surface analysis

ey PRI X BRI

(C) (h) (%)
1 -1 -1 0 2.83
2 1 -1 0 247
3 -1 1 0 3.17
4 1 1 0 3.22
5 -1 0 -1 3.04
6 1 0 -1 2.84
7 -1 0 1 3.33
8 1 0 1 3.27
9 0 -1 -1 2.67
10 0 1 -1 3.18
11 0 -1 1 3.11
12 0 1 1 3.57
13 0 0 0 3.57
14 0 0 0 351
15 0 0 0 3.52

223 G5 UL, LAY p <0.01, Al i KSR,
RIRIAT B X, BRI R® =0.9964, R, = 0.9899,
C.V.% =1.07% , Vi W F -G F2 B B 4T, 128 1R e fig
TE 98.99 % vy ma W AH 1 A8 4L, AN S U TG Y p {H R
0.4917 (KF 0.1) , PLBHFHFZ A S 25, R A 48101 5 4
IRZEVRA W22 5, LI BRAE v AE , v LA B Ty 72
KPS B A AT S AT AT o AR R o 5 TR 3R X AL i
MEAEZS Z2 W BORFE W 2 43500 X, (X, X X,
X,7 X0 X X, MR L X X XX AN

HRAIE |15 T AR 0 o T 1 (18] 4) |, UL 4D i g
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Table 3 The regression coefficient and significance of each term in the fitted regression model

L3 05 Ehi)E Yo7 2% FAE p1E
FEEHY 1.57 9 0.17 153.39 <0.0001 s
X, 0.041 1 0.041 35.68 0.0019 = =

X, 0.53 1 0.53 465.99 <0.0001 s
X, 0.30 1 0.30 263.82 <0.0001 s =
X, X, 0.042 1 0.042 36.92 0.0017 # #
X, X, 49x107° 1 49x107° 4.30 0.0927
X, X, 6.25x107* 1 6.25 x107* 0.55 0.4920
X,? 0.36 1 0.36 315.07 <0.0001 =
X,’ 0.33 1 0.33 290.31 <0.0001 s =
X,? 0.038 1 0.038 33.53 0.0022 s s
2= 5.69 x107° 5 1.14x107°
ESe 3.63x107° 3 121 x107° 1.17 0.4917
aliiR2E 207 x107° 2 1.03 x10°°
HEE 1.58 14

TR 209964, R, =0.9899,C.V.% = 1.07% ; » F5% p <0.05, 22 F B3 #+ F5% p <001, ZFWBE,

T BITEIR , AT H2 BROHR BE L i 18] FIRUR) HE G 22 45 5
FAISENR o 22 WA 230 il 4 TSR B 1) 12 o R i TSR (1] Ak
KIS LTS T B0 S, $2 B R R $2 B [E]
A4 e ZB K ke T R, 3R B H A2 B AR AN K (E
4) o ZBEAS SRR P HOIR B Aok b g B v R S
THE T R 3, $2 BOR B FIORE b i 45 v £ IR
TG IRITE , 22 0 22 BL7F A W 35 WOkt bh il 1) 45 5
LR A, U 1) A5 v 2R Ak A X AR B, R
S ] 7 B R A B VRORE L (T 4) o 2 B4 R Bl 2
HCRF () R VR et b A B et B B S TS T MR
H, PRI [R] FTRCE b i) 55 m 2T R TR IRITE , 36
A AE B E B 3, ELWRORE B %l ) 45 v 28 A8 fb AH X
AR PRI ] 455 s 2 A8 A AH X B 5, SRR RS ] X
e 157 AR 14 52 M B0 R L S (8 4) o SR HBOIRLBE | B 8]
VRO b 18 DR AT B2 i 22 B B HOAE R (HR R O
BB [E] A 34 25 180 0 22 B K5 A , 145 700 A 1 A G R el
155 L e s B FT A 7= A D R, 81 G, 36 4885 Y
PSRRI B T3 2R SR B
2.3 HPigETES SERINZHRIIIE
FRASEIRY 7 B H 5 R 45, A6 $2 B E Sl 88.89°C
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ZHEPIS B KPS IS RN 3.58% , MR PRS2 6 S brise
VEDEAL S5 M R BUGE BE 90°C (HREUAT [H] 4.5h Fnig A}
LS 151 B, Af A ke 78 2% 2 8k - 3 52 BUAS R ol
3.48% , SR AL Ty FEWUMAE 1 5% 25 4 2.9% , Ut 45 2
PR ECS BT &
2.4 R S ERELFETN
2.4.1 X% DPPH - JyIE BRAEFT  Fh A 1€ 25 22 B8 Xt
DPPH - —EBIEERVEF (K 5) , BROC R W F , 7F
SIS B N BE A R A I AR A% 22 0B e B i G i, X
DPPH - i B 2 & 35 1% hno 24 53 & ik & 7 0.2 ~
0.6mg/mL [, % DPPH - 15 [ % Bifi 25 J57 1 ¥R % 1 185 i
PRI 5 24 BT W BETE 0.8~ Img/ml. B, [ 25 51 &&
W EEIS N, Z2BEXT DPPH - 35 BRI I 2248 5 iz 2 ki)
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Fig.4 Response surface for the effect of
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