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Optimization of the extraction process of polysaccharide from
Bublophyllum kwangtungense and its antioxidant activity
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Abstract : In this experiment, optimization of extraction process of polysaccharide from Bublophyllum kwangtungense and its
antioxidant activity were studied. On the basis of single factors experiments, orthogonal design and variance analysis were ul-
tilized to investigate the effects of liquid-to-selid| extraction temperature and time, ethanol concentration for precipitation on
the content of polysaccharide,and optimize the process. The optimal extraction conditions were determined as follows: liquid-
to-solid ,50: 1 (mL/g) ;extraction temperature,90 °C ,and extraction time,6 h;ethanol heavy concentration,95% . Under the
optimal conditions, the yield of polysaccharide of 79.060 mg/g was gained,and the RSD value was 0. 132% . Polysaccharide
displays good antioxidant activity with that total reducing power is 0. 035 times of L-ascorbic acid,and the ECs, values for DP-
PH , hydroxyl radicals” and superoxide anions are 2769. 58 ,594. 60,586. 94 pg/mL,and the cleanrance ability are 0. 68% ,
47.17% and.29.00% of L-ascorbic acid respectively. The chelating rate to Fe** with EC, values of 160. 83 pg/mL,and the
chelating ability.is 2. 12%:0of EDTA. These results provided a reference for the extraction, further development and ultilization
of the polysaccharide in'B. kwangtungense.
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T A I BRI 2 R KR . X e gR 2t
XF 2 B 7 LR 22 B AE W) PG DL B 2% ((Coelogyne
calcicola) ; MEZT A1 f§} ( Dendrobium christyanum ) ; % 4¢,
F2% (Eri spicata) 5§ ¥ F H-5% ( Liparis bootanen-
sis) ;MR R A% 22 ( Bulbophyllum wendlandianum ) #
(R 22 R A G /K S 2, 2R - R i A U, ) vk A
S AT I URAG TR B BRI L R IR ) 45
L2280, PIASBIFSE R K 700 £ 3B 28 193 A 2
by Rl B ¢ o S b g W g B i v T e g 2 S
WORHEL A B0 FNIS 8] S T 0E 22 8 1Y £ vk 8 0k
ZHERICR IS . X AR A B 2 R Sl
573 . DPPH [ B3 BR 3 R 5L B i SRV B |
ERIB TR Fe’ " BEASRMTIE , P HhL A
RIE T . B TR A S 2 TR R i I A RTR] 4t
HBRIEFIZ %
1 #E57E=*
1.1 #R5H

AEZEM, R EER T AAE =

( Bublophyllum kwangtungense ) , 3% H 15 &t 5t 75 45 %
BiRAE F AR AR X

W H,S0, &1y 40 S5 e I R
PL=H O FeCly | L-HU IR LR . F i . £ T . DP-
PH FeSO, .JK#& .H,0, Tris J& HCl 482 =  3E
W% EDTA.,
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XA A BRI ) o
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Table 1 | Drawing the standard curve
> =]
W 0 1 2 3 4 5 6 7 8
No.
i G bR 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Glucose standard solution ( mL)
FEIK
Distilled water( nih) 1 0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2
6% 7 Iy
Phenol etd) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
98% H, S04 (ml) 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5

T2 SR04 2 B — R R vk, 1R 2 W Ak ke
By, BARDLER 1,490 nm A0 W% 5 BEAH, 25 il bR ifE
MR m T2 A =0.01C -0.029, R* =0.996 4,

FE b LD IR T ¥ N R 2
PR

% $3RIE (mg/g) = (CxVxN)/1 000M

A : C—ZHEWR I (pg/mlL) |, V—H OB EAR
B(mL) ,N—HBA5 8 M— TR E R (g) -
1.3.3 2REKE

HERRAREC TRy 1.0 g, 23 0 5 56Ok LE 32 U

JE PRI ] FEEDOE BE 4 A PR 2% 2 B L) 52
i), A SC S H A =R
1.3.3.1 WRHEAZERE

¥eworl ik 2001 .30:1 40:1.50:1.60:1.70: 1,
80:1.,90: 1,100: 1 /if A &1 7K ,80 C/KIAHEH 3 h,
80% L PEUTTEZ ]
1.3.3.2  $RHURE kR

FEWCEHEE 60: 17 A ZE K, 433 7E 60,70 .80
90,100 °C F/KIAHEHL 3 h,80% L WENLTELHHE
1.3.3.3  HREUNE] 1% ¢
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FERCRHEE 60: T AZEIE 7K, 90 C F /K R HL
23.45.6.7h,80% ZEEILIESHE,
1.3.3.4  BEUUHE AL R

FEWORHEE 60: 1IN AZE1#/K , 90 CFHEHL6 h 14
ZHE OB, A &, T f 209k 3 4y 51 38 3] 70% |
75% 80% 85% 90% 95% , VKA VTIETLT

1.3.4 43R E R

o DA ZR IR Al 2R PR HORE L (A) (S IBG BE
(B) JREUSE (C ) (BEUIHE (D) FiE K, U2
BRURIBCR R 4845, HEAT Lo (3%) IEAS Ui, X £
BRI PRICT 2 T, B 5E fe T 226 Ak

F2 L3 EXRBEZRSKE

Table 2 1,(3*) Factors and levels of orthogonal experiment

K % Factors

Ay . B YR C SR D B
Levels A WRHE . L .
Liquid-to-solid ( mL/g) Extracting olgmpcralure Extracting time Alcohol concentration
) () (h) (%)
1 50: 1 5 85
2 60: 1 6 90
3 70: 1 7 95

1.3.5 #F W F ey

WSO B0 J5 159 B R 2 HE 8 VR T8, 15
i, B 1 mg/mlL (¥ 2248 )50, #6 B JR 100 g/ mL,
FEARIE 2B A0 BRAS i A W 5, 3% 1 91 3
HHAHNR F=C/C,,

C,— &7 AT Hh B0 4 4 W ok 22 5 C —TRC AR Y 2
WV EE . 231845 . F =100 wg/ml/36.73 we/ml =
2.72
1.3.6 HRAAAZ AR T

B 100 mg/mL ()" AR AL KL 22 2 WEVR IR, i %
J#%, 100,200 ,300 400 500 g/ ml A1 A B2 BE (4
51 ~5) GE AR A 2 2 AL T P

AT S
1.3.6.1  FukJ5 Fpill &

W STMES % Apati45 77 8E " VR
B ~S5A A 1 mL T4, imA 2.5 mL 0.2
mol/L PBS(pH6. 6) Fl 1% &G /L5, 50 C K% 20
min, BUEJEIMA2. 5 mL 10% =528, ¥25) B0,
WeHR3. 5 mL 13 Wom A B8 H, B 0.5 mL
0. 1% 1¥J FeCl, WRAES], T 4 min, JI] 700 nm I
JCREAE ; DAAH RV B 1 L4000 I A 50 P o) B
1.3.6.2 DPPH H LG FRAE 1 I &

DPPH [ H 3 3% B Ul % = % Hatano 5% (1) J5
WU IR AR R B 1 ~ S SRR
W 2.0 mL, FAKYN 2 mL ) DPPH(0.2 mmol/L) ,
1% S0 30 min, Y 7E 517 nm BROGEEE, 10 A,
FA DPPH 5 4 i A AS SIS W i, 1 A, s FH 251

IKAREEAL b 1 25 PG R i A, 5 L-PT 3R i 58 £ BA 1
Xof BA M JEBE FE AR A 9 1710 (4 5 1-5) , P47 3
IR R(% ) =[1-(4,- 4,)/4,] =100,
1.3.6.3 BRI A th A BRAE T I E

FEHRIMA L ~5 SHERW 1.0 mL, #1419
mmol/L FeSO, 1 mL, )W 15 min 519 mmol/L 7K
WR-Z AW 1 mL, f J5 0 8. 8 mmol/L H,0, 1
mL,37 °C Jz %/ 30 min, M 510 nm B4 GEE, id
A, ZERKAUE H,0, I05E FE i B9 A IS WA, 1
Ay s AZEIRKAE RS 10 Ao s AR MR BE 19 L4038 1l
PR AR P Xk B85 AT 3 W IHREBR R (%) = [ 1-
(A,-A)/A,] x100,
1.3.6.4 BABE TIEEREE I E

BERMA L ~5 SHGE 1.0 mL, #5355
i 50 mmol/L Tris-HCI 2% ¢ (pH 8.2)3 mL,37 C
K 20 min, 57BN 37 CHIAAAY 7 mmol/L 487 =
M 1 mlL, GE SR SIEA L, 325 nm 4b 4 30 s
WOGEEAE, I 4 min, 7554 B ARG (E L iC A, 5 28
TRAAR AL A, BE IEIE A5 DA 174 BE SR BE Y L-
U MR A P T B (45 1-5) 5747 3 I THRTE
B (% ) =(1-A,/4,) x100,
1.3.6.5 Fe’" B A% E

BEPITIMA L ~5 SHER W 1.0 mL, /11 0. 1
mL 1 mmol/L fJ FeSO, $£4], #r 1k 15 min, I A 0.2
mL FEMPIE (2.5 mmol/L) 3.7 mL ZEIE/K , BIRHCE
20 min,562 nm AW GIE, 10 A, s HZE R EE
WP, 1 A, 5 28K FE AL I8 Ay 5 DL L/10 REL K
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JE/) EDTA g AYEXT B (45 1-5) 5 P47 3 K, 1A
Fe’ "BEE% (%) =[1-(A,- A,)/A,] x100,
1.3.7 #¥Eam

B4 Excel2010 F1 SPSS19. 0, 228 5% H
Origin2018 %4,
2 HERE5HH
2.1 HERAKEER
2.1.1 RAIAT B AR Z R

B 1 F Y, 220 B B R 3G K 25 T
Je B ZEWORL L 20: LE, Z R EREE (U R 25. 10
mg/g , ZWEAS AR P IRR} L 3G R TG S i, 3 m 21 60:
1H) i 15 (65. 40 mg/g) , EEJRRIYEEFI &G T
YRG0 A o T AR VAT BT HE B ) R A
JE AR A0 i R e 24, 2 LR, A 60 1
I, 2SR R I I8 T R ka3, W REJE 2 WA
EL IR A, s ) a, NMUHFERE TR, B S 2ealifl
WAEMEREIG N, B HEIMRIG K, LRE %8, &
FEWCRLLE 60: 1 (mL/g) T A5k

o
S
T

=
=)
T

BB #5028 09 % L 90 C A 4 150 A
(69.92 mg/g) s (1L % 1 I3 4k 45 T 85 , 2 WA B At
FIT W, T ph 2ok 25 B 9L K T 2 1 R [
i R B 0 L B A R T KR, S
TR, I SR LL 90 C iRt
2.1.3 BRI A S 4RI E ) Yok

L 3 F5880 , S MR A 2 [ B AT T 5
S h RN, 6 h LR (74. 99 me/e) 4 ]t
KRR TF 2B I, 7T Al 1R 4505 I 2
3O SRR HTRE K, 25 RLE AT Pk B i 2
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TS FA I, SRk B, SR 2 A A
R 480 58 et SR S MR P 258 1 26 141 5%
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Fig. 1  Effect of liquid-to-solid on polysaccharide yield
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2.2 EXRE
2.2.1 ERBERE S

FR a2 3 RAEK/INAT AL, X Z2 W4 BOR (1) 5%
W 2 BE AR VR A - SR IS (8] > RO > BEDLIR B >
WORHEL , AR BT 220 A, B, C, D, , RIBCEHEE S 50:

1(mL/g) , i JE 90 °C, W] 6 h, BEILHJE
95% o F7ZESPHTAER (R 4) Bon, AR FE
PJRT Foor YA DU PR 2206 20 i RO 14 52 1 41
| VAT O

£3 L(EXRBER

Table 3 L,(3"*) orthogonal experimental results

R R Sk
Factors and levels B SR
g — —— . —— Po]yiﬁ%hi:rigiﬁield
Test number A OB B JRHR L C FRHIN fi] D EETHe i (me/e)
Liquid-to-solid Extracting temperature Extracting time Alcohol concentration
(ml/g) () (h) (%)
1 1 1 1 1 68.092
2 1 2 2 2 77.219
3 1 3 3 3 71.385
4 2 1 2 3 74.558
5 2 2 3 1 70.400
6 2 3 1 2 69.313
7 3 1 3 2 67.484
8 3 2 1 3 73.125
9 3 3 2 1 70.260
K, 72.232 70. 045 70. 177 69.584
K, 71.424 731581 74.012 71.339
Ks 70.290 70.320 69.756 73.023
R 1.942 3.537 4.256 3.439
x4 HESH
Table 4  Analysis of variance
Tr 22 AR I H W5 FH iE i
Sources of variation Sum of square Freedom Mean square F value Significant
.A .ml*“t. 17. 659 2 8.830 100. 354 0.000
Liquid-to-solid
B Hy JE [
B .%EEX(MJZ 70.459 2 35.230 400. 402 0.000
Extracting temperature
O
. hE.XEﬂ.Eﬂ 99. 693 2 49.846 566.530 0.000
Extracting time
2 ks R
D LA . 53.100 2 26.550 301.756 0.000
Alcohol concentration
=)
RE 1.584 18 0.088
Error

TE:Fy 05(2,2) =19.00,F, ¢ (2,2) =99.00,
Note: Fy 45(2,2) =19.00,F, o (2,2) =99.00.

2.2.2 BAEILHBIEM

Fie BOOE 22 B ik b o B T2
A, B,C,D, HFATHEE, AT =R SR AR 5, 20
PR BUR K 79. 060 mg/g, RSD {4 0. 132% (n =

3) o WEREIREN ZIRN T 28 E /17,
2.3 ZRERmEMLE
2.3.1 B&RA
A L-GR LR %f B I 5 ) 7R A7 52 22 2 WY



784 FR YIRS 5TT & Vol. 31

xRS WIEHERE

Table 5 Verification test

RSD
B SR
mW s gﬂiﬁﬂiﬁ SEIE Relative standard
Polysaccharide yield .
Test number Mean value deviation
(mg/g)
(%)
1 79.176
2 78.975 79. 060 0.132
3 79.027
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Fig. 5 Total reducing power of polysaccharide
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Fig. 6  Scavenging capacity to DPPH

free radical of polysaccharide

G T PE XTI, 20 A0 L-51 30 1 2 %+ DPPH [ i 5
T BRFIRH 50% Bf r 7 1800 e B (ECyy) 4301 A
2769.58 .18.80 wg/mL, 15t 24 % DPPH [ 3t
I fE 102 L-HLIRINAR 0. 68% .
2.3.3 stEA A dAERE

ZMEXT IR A i BT PR e T L T R Bk
FERGR T BRBE T W 1 o, FE A SR PRI s 2
H LU IR X 5L H i A0 EC 500 5] 4594 60
280.49 pg/mL, 15t ZHEE IR A A B AL HRE T 2
L-fusR MR ny 47. 17% .
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g/ mL, f5 H 22 W0 A8 B 5 1 TR BR B 1 02 L4t
WRIMARAY 29.00% |
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Bt v B TH i, X Fe® ™ (B A Rl ) B i o, 24k
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0o —a— Z i Polysaccharide
—v— L -HUA L L-ascorbic acid

o % =)
3 <3
T T

AR
Cleanrance rate (%)

S
o

-

/

[S]
=]

[ w
v

o

1 2 3 4 5
LR EE S 5
Concentration gradient number

8 ZHENBHEABTFHBERIR

Fig. 8 Scavenging capacity to superoxide anion of polysaccharide
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—m— £} Polysaccharide
—v— EDTA Elhylene diamine tetraacetic acid
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Fig. 9 Chelating rate to Fe’* of polysaccharide
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ECs 4> 31 160. 83 3. 41 wg/mL, 15 Z %} Fe**
(54 1) EDTA 2. 12% .,

3 it

ARG S 2% T AT LA L P HROKE AR R
A28 R AR R 45 A IE SR G B, 1A
ESUEZ A HIVE & SiEA QY@ U I i d
FE > BEDUHREE > OB, 1E A8 ik i i de kT
Fay) AB,C,D,, HIVRRE L A 50: 1(ml/g) S
990 C$EHUN RIS 6 h, BTk B 95% I 1. 24
T, Z 0 IBCE N 79. 060 mg/g, RSD {H N
0.132%

AE 2 EA —E WA LRE T, A )
N L-BUIR MR 3. 46% 155 DPPH F h JE 1Y g
55, BRI A R AU ECB B A RE A
SR, TG BRAE ST 2 il LU IR MR 1 0. 68% (47.17%
F129.00% ; % Fe* “H9ELAHE J1 2 EDTA 2. 12% .
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