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ABSTRACT: AIM To optimize the extraction process for polysaccharides from Averrhoa carambola L. roots and
to evaluate their in vitro activities. METHODS  With extraction temperature , extraction time and solid-liquid ratio
as influencing factors, the extraction rate of polysaccharides as an evaluation index, the extraction process was opti-
mized by orthogonal test on the basis of single factor test. Subsequently, enzyme label plate assay was applied to in-
vestigating polysaccharides’ antioxidant activity and inhibitory effect on a-glucosidase. RESULTS The optimal
conditions were determined to be 70 °C for extraction temperature, 30 min for extraction time, and 1 : 30 for solid-
liquid ratio, the extraction rate of polysaccharides was 1.93%. The ECs, values of polysaccharides on ABTS ",
DPPH - were 0. 10, 0.33 mg/mL, respectively, whose inhibitory rate on a-glucosidase was higher than that of
acarbose. CONCLUSION This stable and reliable method can be used for extracting polysaccharides, with
strong antioxidant activity and inhibitory effect on a-glucosidase from A. carambola roots.
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MR Ry E 2K SR ST IR A I Mk Averrhoa
carambola L. WIARBUAR K7, HRER . ¥, MF,
AERBR, ATk, R Tt &
AR E T WG, Hrh 2 R RN
B BUEALERDT

W PR 2 AR g WA AR AR R 2R
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1.1 AHE  RE-52AA Jighk 7kt (BT RA4k
AR EEFR AL (SRR B ABRAFR);
BSA224S i1 RKF (At 38 2 R B R G A7 bR
AN s TERKEE (SIETHEIFAER) ) PH T
(P& 1= 38 2 M~ vl ) s B B A (18 E
Eppendorf A F] ) .

1.2 #H# BHHIRT 20154 6 HRTS VIR T,
SR VY R 2 2 A T I S T A I R R R
ST IRAEIABE Averrhoa carambola L. B, A3
i 40 HifiJE & H

1.3 XA AR C A RKE AL TR A B
ANHl 1, 1-TOR - SR BE (DPPH) | 2,
2- MR- (3-40 BE-OR I e k-6 R ) Bk Eh
(ABTS) WA g RAEYHARARAF; S
B b 2R A AR A R oA
TERE AR TR -o-D-NIE W 3 20 B L BT o
H 2 Sigma AH]; D- (+) -HAHEE H E 254
R A BRA ] BT IR R bt

2 HAEE4R

2.1 HMmam PR B K 600 g, A
3 000 mL Ay s FIRPEE 3 ¥, B 1 h, ZjEHE
T, MMA 95% . 3 000 mL A1 3R E 3 ¥k, Bk
1 h, 25T, 153025 555 ¢,

2.2 3HmARETME

2.2.1 KMERRFE B W IO R 1 25 b
XHRGEW (0.10 mg/mL) F 50 mL m= i+, 28
WAGESS, #5), KEWI 2 mL T 10 mL H 283K
B, IMACRE 1| mL, WRELRR 8 mL, 5], B4,

30 min; L2 mL ZRIBK REEAE, fE s
HZ L, 7F 485 nm P M@ OB, DAROGEE
HYPAAE (A), BT A bR (X) i
ATEE, BN A =10.045X +0.054 06 (r=
0.999 1), £ 0.010~0.060 mg/mL & [l P 5 K 4
HILRPE R
2.2.2 JiikiEEsR
2.2.2.1 KWEEmERE R WRE 0.05 mg/mL £
VAW 6 0y, B3 1.5 mL, BT 10 mL B 2R
W, R “2.2.017 TR 5 I E OB B, IAg L
RSD 4 0. 40% , FHUAAE % R AT,
2.2.2.2 FUEMERE A WRE 0.05 mg/mL £
WA 1.5 mL, & T 10 mL HZE iR, %
“2.2.17 TR JPEEIE OGRS 30 min 11K,
TASH RSD 4 0. 64% , FRIHEHAE 3 h WEGE T
R4r.
2.2.2.3 HEEMAE B S5 5, B
lg, ¥ “2.17 WM kA EE 20T,
A 50 mL ZRIB/K AT 2 K, B 1 h, IR EDK
PR, EARE 100 mL BT, KEER LS mL F
10 mL HLZERAE P, # 92,2, 17 TR 7320 1
JGEE, AR RSD M 1.57% , RWZITEEENE
R4t
2.2.2.4  JnREECRIL I K % WS
0. 05 mg/mLEPHAW, #4735 mL, JIAO. 1 mg/mL
XMW 1.5 mL, A% 10 mL, % “2.2.17
TG 70 7 WO B, AR L SF 34 iR [l
98.10% , RSD 4 5.51% ,
2.3 FRARE
2.3.1 EHuUnE RERBGERAE (M), B
T 250 mL B MR, IMARHE L 1 30 1925
WK, HFS (40 kHz, 200 W) AbFE 20, 30, 40,
50, 60 min, FELLVAT 3K, IS HREBORIE, U8
WU R 45 229 10~ 15 mL, A 4 {58 Tk
BB 80% , WRE R, U, UiiEH K
EE . Bk, TNERA 5~10 mL Ve, WE T4,
REIZHE, EERERE (M), THERE, A
RONIRBCR =M, /M, x100% , 550 1, dEAf
A, BEEPREE IR ) SRR LT, fE
50 min B iRy, N 1.85% , {H k2L SE K B 52 i B
B, BOERE 30~50 min YEHE—E44L
2.3.2 PREGREE  KEERRBGE 25T 250 mL B
FEHEIE, AR EE 1 ¢ 30 [OZ8I8K, HEBUE
J#50, 60, 70, 80, 90 °C, #AAiALHE 30 min, %
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Fig.1 Effect of extraction time on the extraction rate

of polysaccharides

HVAT 3 W, PRBUELIE, 4% “2.4.17 BTk
AR, 25 R LE 2, hERTH, REE
BUREE TS, 2R BCREE N, 78 60~70 C
ZIa) g, H Ak S T v i B B R R, Ok
50~70 CAHE#—EAlAk,

1.70
. 1.50
§ 130
B¢ 110
m 0.90
#0.70
M 0.50
030 . . . . . ,
30 40 50 60 70 80 90
PRHUELRE /C
B2 REREXZHERIENIIG
Fig. 2 Effect of extraction temperature on the

extraction rate of polysaccharides

2.3.3 Bl %%%Wﬁ%%@?%mmﬁ%
%%%¢ MARW I 1 : 10, 1:20, 1 : 30,

1:40, 1:50 BZEMK, hmmwﬁoﬁ,ﬁ%ﬁ
B30 min, B4 F17 3 K, IR o IE, %

QJJ”WTﬁ%ﬁﬁ%%ﬁﬂﬁ,m%Wl3
AT, R 1 20, 1 ¢ 40 B SRR BUR i

mlsoﬁmﬁTW A e e W A B 5 A v
h@m Z 0N 1 2 B R, Rk B R L
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Fig.3 Effect of solid-liquid ratio on the extraction rate

of polysaccharides
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BFE] (30, 40, 50 min) . $2HUIRE (50, 60,
70 C) . RHE (1:20, 1:30, 1:40) {ER¥
R, ZHHRBCREREM ISR, &L (3%

IEACIAE, B4 3 AT, APRIER 1, TTEa
IJ—IL%‘% 20
F1 AT RER
Tab.1 Design and results of tests
ﬁ?‘\v — e —
ACIRIE/C) B(HEBURIE/min) COBHEEL)  D(%H) /%
1 1(50) 1(30) 1(1: 20) 1 1.35
2 1(50) 2(40) 2(1:30) 2 1.58
3 1(50) 3(50) 3(1:40) 3 1.27
4 2(60) 1(30) 2(1:30) 3 1.82
5 2(60) 2(40) 3(1:40) 1 1.63
6 2(60) 3(50) 1(1:20) 2 1.55
7 3(70) 1(30) 3(1:40) 2 1.74
8 3(70) 2(40) 1(1: 20) 3 1.66
9 3(70) 3(50) 2(1:30) 1 1.88
T, 4.20 4.91 4.56 4.86 —
T, 5.00 4.87 5.28 4.87 —
Ty 5.28 4.70 4.64 4.75 —
K, 1. 40 1.64 1.52 1.62 —
K, 1.67 1.62 1.76 1.62 —
Ky 1.76 1.57 1.55 1.58 —
0.36 0.07 0.24 0. 04 —
xR2 FESW

Tab.2 Analysis of variance

KPR BEEIM AME ¥Ir FE PAH

A 0.209 2 0.105  70.86 <0.05

B 0. 008 2 0.004  2.80 >0.05

C 0. 104 2 0.052 35.13 <0.05
D(%ZEH) 0. 003 2 0. 001 — —

H:Fy 05(2,2)=19.00

FE 1 AT, 4% P25 i AR R A R Ok 48 U
FESENE LE > FEE R, &8 T2 A,B,C,, EI]?zEé
BUREE 70 °C, $EHCET[E] 30 min, BHELL 1 : 3
He 2 %, hmﬁg\ﬂ@wﬁﬁﬁz%m
(P<0.05), MiFEHETETC R E 0 (P>0.05)
2.5 EHERE RO T 23 TR, AT 3
W, A5 2 P2 B 43 0 1.92% ., 1.87% |
L%%,%ﬂL%%,%%Iaﬁm@&%o
2.6  LAEHER A KE M R Sevag 15X L b
WA TRRE A, B A 2RI 1%
MEEUKHEATIL P @¢MA5%§ eSS
80% , 4 C FErEdR, SO, VIEHNE, L
%%%%,m%?ﬁ?,mﬁﬁﬂzﬁoﬁﬁ,
B HHE AL 0.1 mg/mL, %84k 43 5656 FE ¥ 7E 200 ~
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400 nm P RKAEFEINFHE, ZIAE 260, 280 nm b AN D G D G

JCH B RIS RBRAMEA R, 801

2.7 BABARSNERAFR §w-{,J4//F‘*/)

2.7.1 5K ABTS * 7 mmol/L ABTS 7K ¥ Wi F £ ot R C

2. 45 mmol/L ;i RERAI K R RBUR &, 1E%0R 0t -

TRECRN, EEER, B R AW, Al 0 s 0 ] 7

AR HARBE R TAEW, 7E 30 C . 734 nm JEK THY
WG RE R 0. 70+0. 02, fiIA 200 pl ABTS HH3E T
YRR 50 wL AW, VEFESN AL, DASEIRFE
Al IR, AR, LIS AR Atk
R ABTS HH3E TR, fE A4, HA10s,
15 min J5 20 734 nm FWOGEE, FAFAT 3K,
PR, AR W= (1- ] x
100% , Hrf A, AFERAHBOGCEE, A, A HANOE
JE, A, IXTRRAWOERE, 5L 4, WA,
LM DR AE 7 Bt LT W T s e N, AE
0.5 mg/mL FHERRILF] 100% , ECy, 4 0. 10 mg/mL,

xX

@ 60 A fERC

T 40 ——
20
0 . . . . .
0.00 0.50 1.00 1.50 2.00 2.50

JREWKE/(mg-mL")

Bl 4 ZHEST ABTS “EBREAZM
Fig.4 Effect of polysaccharides on the

scavenging rate of ABTS *

2.7.2 &k DPPH - HUEZHEAETR 0.2 mmol/L
DPPH [ H3EIAWAS 100 wl, TENRERAH, DIZEAK
FUICK CBEACER DPPH [ W, 1E R H4A;
DL IABZE AR W, VX IRA, B
AT 3 W, IREYSEEIR T RGN 30 min, T
517 nm PAAMGEWOCREE, #& “2.7.17 U7k
TG RRR, SR WK 5, mERA, 0.2~
2.0 mg/mLyu Fl N ZHEXT DPPH - Y35 b R bl % H
Jor R BE S AW & EC4, o4 0. 33 mg/mL,

2.7.3 M o-HAGHERE DL pH 6.8 BERRZE v
VTS ) AN ] J5 e %) 2 MV VB R ) D0 VS R
BB RN AL, FEAXTIRSL . A RMAL, FH
XTREAL, RSB EEEAT 3 Wk, RO AL R
NHFE T VRORT o780 26 10 7 I, 6T BEFL AR i A
ZHZEWW (pH 6. 8 BEIRZZ hilk ) H1 o AT
fifi, #2%% 30 s, fHIE (37 C) WFHE 10 min, %1l

j
JREWRE/(mg-mL")
B 5 Z#Ex DPPH - 5B EHENN

Fig. 5 Effect of polysaccharides on the scavenging rate of
DPPH -

IR (R REHEAR I A1) , PR30 s, fHIR
(37 C) ¥ 5 20 min, FHANA Na,CO, WL
N, FE 405 nm P AT E W GCE (A) 1H, HHE
o o=, A L yomoH K o= [1 -
ﬁﬁ&@ﬂODﬁ4$%N%ﬂODﬁJ
25 R AL OD fH-25 FO4 BERFL OD i
ZERULAR 3, MR, WX o-H A E T B L
SR PRGNS, 50T W] 55 B i W B i B 24
BT b
R3I SHEI -EEREFEOINHER

Tab.3 Effect of polysaccharides on inhibiting o-glucosidase

x 100% ,

BRI/ (mg-mL™" ) ZRHOHIR % BTRERHISI/%
0.125 94.7 12.3
0. 063 79.7 10.2
0. 031 58.0 5.8

3 Wit E%iR

AR S 553 4o 1 A8 IR A Ak A Bk AR 22 BB T
&, RIGZITRIRAERE, 5 THe N, HXTZE
WHEATRG AL BRI SNE PR 5T, A B A 55
SRR AL TG T, X ABTS 5935 bR AE 1 #53T
A2 C i LR S 5T TR BE R X oo 28 W T il Y
PRAMM A FR T B0 B8 25 BT b

ou- 1) 2 B AT TR 2R 25 W e iR T Nl
RUBE IR I —Z 2, BRTICH BRI, fR48 51
WMl . OKA& SN EE 3 A2 e 2 LT, R0 Tl
IR o ARSEIGXS AZ AR Z2 W50 1] o8 28 0 1 Tl 0% 1
HATPENY, MORTAEE At T H B 20,

it RMHBRPEHEREEOHAF R ERT
FO(E) BRELSREHSMERE. SESRT
HIRAANE T ESHE L L TR TR A
B

SE k.
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