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Study on Optimization of Water Extraction-ethanol Precipitation Technology of Polysaccharide from Litchi
chinensis Seed and Its Inhibitory Activity to a-glucosidase

ZHANG Yangiu', ZHENG Wei’, LIU Kaiqing’, QU Wendi’, FENG Chenxi’, XU Duoduo’( 1. Dept. of Pharmacy,
the Affiliated Hospital of Changchun University of TCM, Changchun 130021, China; 2. Dept. of
Ophthalmology, the Affiliated Hospital of Changchun University of TCM, Changchun 130021, China; 3. School
of Pharmacy, Changchun University of TCM, Changchun 130017, China)

ABSTRACT OBIJECTIVE: To optimize the water extraction-ethanol precipitation technology of polysaccharide from Litchi
chinensis seed, and to evaluate its hypoglycemic activity in vitro. METHODS: The content of polysaccharides was determined by
phenol-sulfuric acid colorimetry, and the extraction rate of polysaccharides was calculated. Single factor test and response surface
methodology were used to optimize the water extraction technology with the ratio of material to liquid, extraction times and
extraction time as factors, and the extraction rate of polysaccharide as index. Single factor test was used to screen the concentration

volume fraction of water extract and ethanol precipitation concentration in ethanol precipitation. Validation test was also conducted.
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Using acarbose as control, 4-nitrophenol-a-D-glucopyranoside method was used to investigate in vitro inhibitory activity of
polysaccharide from L. chinensis seed to a-glucosidase. RESULTS: The optimal technology was the ratio of material to liquid 1:19
(g/mL), decocting for 3 times, 1 h for each time, concentrating the water extract to 40% of original volume, and adding ethanol
to 80% volume fraction. After deproteinization by Sevage method, the crude polysaccharide of L. chinensis seed was obtained. The
results of 3 times of validation tests showed that, extraction rates of polysaccharide were 7.61% , 7.89% , 7.99% , average
extraction rate was 7.83% (RSD=2.52% ,n=3). The contents of polysaccharide were 55.57% , 55.83% and 56.66% ,
content was 56.02% (RSD=1.81% , n=3). The inhibitory activity of the polysaccharide from L. chinensis seed to a-glucosidase

average

were increased as concentration; its ICs was 0.056 mg/mL, which was lower than positive control acarbose (0.196 mg/mL).
CONCLUSIONS: The optimal water extraction-ethanol precipitation technology of polysaccharide from L. chinensis seed is stable
and feasible. The polysaccharide from L. chinensis seed show significant in vitro inhibitory effect on a-glucosidase, which is better
than that of acarbose.

KEYWORDS Polysaccharide from Litchi chinensis seed; Water extraction-ethanol precipitation technology; Response surface

methodology; Single factor test; Technology optimization; a-glucosidase

7h AL R TG BB F B AE W %5 B (Litchi chinensis
Sonn. ) [ T-H RN, F2 887 TR 0 AL e A AR e 4
DX, XA G55 o IR AT TR RSS A€ Ik
SRS, B TR T IEANE IR LR A
AL 0T E AL G R R E B S A AR R AL
2 BEWIPRZE FE IS I AR S, Horh 2
M 200 2.85% ~3.34%" . HH, #BAZ BT 5
A TR A B S TR R RSy, TR S 2 Y
FARD . ZHERAE e h 2 h S — RIS )
RIS & FERIMER/N, H 8 Z 8 H . ©f
WFFE R W], 75 i 208 25 46 & W B A K i 9 1
FRUT AR PREZH AT A M5 AR B AR, h 23 B A 3
Yy— L Wi——35 K k% 22 B (Litchi seed polysaccharide, DX
RARCLP)Y, AEABEIE Y, B AUXT LP IR 2
AT . LP BUAT B BT 20 A0 455 8 75 i B B VRN 2 1
T MR (2R LLI 2R 80 ) Pk ] ki Bl 7k figp 05, bl
7 BE LR A 77 A2 ARSI 29 5 T SR LAY G 80 & —Fl 2%
FRVERZRIANE PR, BAT TR 98 i 40 AR B I g 0 A K i
I FRECEE (R |, il R PR O VAN TE
G T RABAE T BRI, KR I I
Wise s B RN R 547, BT AT Z RSN
B, At AR BUSAS AR . it A 55 DL LP 42 ey
FEbR R HOK SR REDT T 23 T T 0 D 5 AR SR
WHIEPE R an RO e — T LR RIS 2%

1 #
1.1 {uss

UV 754 BYZEAM-0] WL 435606 B i (B IR RHMU AR X
FA A ; AB204-N BI43H K- (AL 8 2RI
RGEA AT TL-5.0 B 5 B OHL T 2O
WFFE T A B W) s MK U BRARAS [# R (_ifg ) BHE R

A7 PR 11 DHP-9052 7R AR IR 15 T4 (I3 M TT AR 4
AR
- 1996 - China Pharmacy 2020 Vol. 31 No. 16

1.2 #AmEiH

IHRAZZE M (FIE5 1 20190519) W [ L= M 25 444>
Al K HFEPELGRFANSHT S B R S E T
BT B 7 8 (L. chinensis Sonn. ) Y T 5 v Fl 7
B JEOBE X R 5 (HHE5 - 100808-201905, 4 . =98% ) |
BT BEE, (HE5: 110833-201908, 4l i : 99.9% ) 31
H A 24 A E BT G 5 o T 2 R T I (A5
SLBT8587) \ 4-fili K -a-D- ML il ] 2 7 (PNPG , it 5«
HY-15927) 341 [ 3¢ [ Sigma 23 7] ; DR S 81 Wk —
AR PR A A de Ak T A RSHEA R IET
Fist WRBRIR R TC/K e = e SR 18R o A
ali, K R aifbK
2 AEEHR
2.1 BHESENEFENEL

VA TR R %t B SR AR T - 2 L €232 00 7 22 M
i
211 NSV A A IO e O Y
WX R o, PR R, T AR MR 244 100.0 pg/mL
XS BRI, 45 FH o
2.1.2 MR A EI A R B ARELP TR R (Fr
il LP 218 e, i 80 H i, B4R )il i, K i ot
M e 22 100 mL, ¥R5], 43 B2 W 0.4 mL, VK E 25 2
1.0 mL, BRAS 04k A 80 ng/mL BRI, 45 F -
2.1.3 PRUEMRERMZE] o B 2. 1.1 T T
PR IR 5L 0.2.0.4.0.6.,0.8 1.0 mL, 7K & 1.0 mL
(JT 53514 20.8~104 pg) s A 5% KB 1.0 mL,
TRAT I ARBRER 5.0 mL, YR AT A BRI, LK =S
0B, SR 4840 - 01 DL 43 6 BE 1T 490 nm I Ab il
SEMGRE o AT i G, ng) MRS AR AR B ()
RO\ AR bR AT LR 1 IE A3 51 5 #2 y=0.010 5x —
0.020 2(+=0.999 1), 3 W #fj 26 B Az 000 Jo i 19 £ 1 91
720.8~104 pg.

FPEZG 2020 4E55 31 4555 1630



2.1.4 KEBRERE 2,127 T bR A OE & 3
“2.1.3"T00 N ek A “IIA 5% KB AR 1.0 mL” EPE T #E
P, A B B 6 Uk o 45, A AR OB Y
RSD 4 0.13% (n=6) , FBHA I 1k NG % B R 4T o
2.1.5 Fa@tekne  BC2.1.27 50 N AR A A oS L TR
“2.1.3"W R )7 A I 5 % A VAR 1.0 mL” B 7 #:
Y, T = AR 0.3.6.9., 12,24 h Bl 5 H 6 B o
SETL A AIBER G A RSD N 0.87% (n="17) , 3¢ W] it
AR S AR S T R 24 hINERE .
2.1.6 BmEMIRXE WG AMIE R, L6 fy, i
“2.1.27 WU R kA A R, PR 2. 1.3V I T ik
BN 5% B 1.0 mL”#2 FEATER A | I 4 25 0
WO FE IF HepnE 2kt 2 i (LU A T,
), 4559, ZHE A RSD N 1.25% (n="6) , WA )7
TR EE R AT
2.7 JNFEENCREE  BC2.1.67 T B A
AL IR RS T, 3k 6 4%, 23 i A 55 B 1 )
T, F2. 037N 5 A 5% AR B 1.0 mL”
HEATHRAE D0 WG B T RO DR . S5 25, & h
R E AL [RICE Sy 101.07% (RSD=1.34% ,n=6) ,
2.2 LPIREENITHE

I LP 38 &, #52.1.27 0 F J7 Bl 45 st i i
W, L2137 0T Jrk A A 5% AR 1.0 mL”
A THRAE , D GRS HehnifE ph R TR 2 5 i
IR Z R HE . 2 IR = [ ) 28 W o o Wk 3
T R A EIOA A S A VR AR /R BT 1 ] < 100 %
2.3 LP/KIRIZHIHE
2.3.1 NRIAE WG EAE LM BRSO
A 5.0 g, BETHeAH , RITKBEE L UAFRRNR H[1:5,
1:10,1:15.1:20,1:25,g/mLCF R ] FEHF R (0.5.1,
1.5.2.2.5 h) FIRECE (1,234 .5 YO R, B
IR, DLLP SR R HE bR, X5 25 R T 5 42
(1) BHA EL - Bl P2 IR 2 i 35, LP 32 IBCRZ B T = 5
OB HLIE 1 15 B, LP SR BOR B FAaE , 1L 1A,
(2) R IERUF[] « 4 W& I E]) R 0.5~2.5 hisf, LP #2052
BRI AL, 9T 1.5 h B ik B, FE UL 1B, AT
AFE L 1.5 h 5, LP B S M B R, iX AT g & i TR
B, 2T BRI E . RS % &,
AHFE BB B ] 0.5, 1, 1.5 h F4 75 255 . (3) 42
ORI 2GR O R <3 YR, LP 32 BCHR B 25 45 B L
R BETIN T T e 5 (EL 24 Ak 2 3 i 4R B Birs, LP R BUR I
WA TR, PR ILE 1C, BER A2 18 LP HEICR AL
B AT AR IO B 2 3 A IR T IR 809
CERHE ARG RE BRI L 110,115, 1: 20 AT )5

HEZED; 2020 455 31 5 161

10
s s 78
# o6 74
o o 7.0
4 2 6.8
0+ T T T T 6.6 T T T T
155 1:10 1:15 1:20 1:25 05 1 15 2 25
BHE EL , g/mL HRIBURA] b
ARRB L B.HEHUR (]
20
& 16
512
2 s
&4
0\ T T T T 1
1 2 3 4 5
HEHOREL
C MR EL

B1 BERAKER
Fig 1 Results of single factor tests
2.3.2 WAL RN E AR LP #IK 5 T 22
B Al . AR 2.3.17 00 R B R A5 R, Ok
WL (A) SR ) (B) =K E(C) AR, LALP $i
BUR (Y) i )3 8, % FH Design-Expert 8.0.6 #f4:i% 31 3
PR 37K 7 T il . PRUR K AR 1, ey 58
HEER 2,
®1 BESKFE

Tab 1 Factors and levels

K i i -
,g/ml B,h C,X
I 1:10 05 2
0 1415 1 3
-1 1:20 15 4
®2 KBRAREER
Tab 2 Experimental design and results
i) Ag/nlL B.h ik Y,%
1 1115 I 3 794
2 1:10 05 3 545
3 1:10 L5 3 6.59
4 115 L5 2 6.99
5 1:20 I 2 7.06
6 1:15 1 3 8.10
1 115 1 3 185
8 1:20 1 4 710
9 1:20 05 3 567
10 115 1 3 7.66
11 1:20 L5 3 6.82
12 115 05 2 557
13 1:10 I 2 551
14 1:10 1 4 12
15 1115 L5 4 112
16 115 1 3 187
17 115 05 4 718

R JH Design-Expert 8.0.6 #{F:3F % 2 iR 16 ¥t 64 7
T W LA, A3 T IE 2 UK ] ) 5 B Y="T.880+
0.240A + 0.460B + 0.440C + 0.003AB — 0.420AC —
0.370BC —0.870A"—0.880B°—0.290C", X L4775 22
SIHT, A3,

China Pharmacy 2020 Vol. 31 No. 16 - 1997 -



R3 AEDNER

Tab 3 Results of variance analysis
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Fig 2 Contour maps and response surface graphs of
the interaction of various factors on LP extrac-
tion rate
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Fig 3 Effects of concentration volume and ethanol
precipitation concentration on LP extraction
rate of water extract from L. chinensis seed
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Tab 4 Detection results of inhibitory effects of LP and
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