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Extraction of Polysaccharides from Residue of Ginkgo Biloba Leaves and Study on Its Anti-oxidant Activity

WU Qiaopan', QIAO Hongxiang®, HE Houhong®, HU Jiangning®, WU Jian®, YAO Jianbiao®, WANG Ruwei’’
(1.Zhejiang University of Traditional Chinese Medicine, Hangzhou 310053, China; 2.Zhejiang Institute of TCM & Natural Drug
Co.Ltd, Hangzhou 310052, China)

ABSTRACT: OBJECTIVE To develop the optimal extraction technology of polysacchrides from residue of Ginkgo biloba
leaves, and conduct anti-oxidant tests. METHODS Taking the extraction ratio of polysaccharides for evaluation index and
detected by phenol-sulfuric acid method, the optimal technology was obtained through single factor experiments. And
experiments were taken on reducing activity and scavenging activity against DPPH. RESULTS The optimal extraction
conditions were material-to-liquid ratio of 1 . 7, extraction time of 2 h, 2 times, alcohol precipitation concentration of 90%,
alcohol precipitation time of 1 h. The polysaccharides obtained had a good reducing activity and scavenging activity against
DPPH. CONCLUSION The technology is convenient and workable, stable and dependable, which is suitable for industrial
manufacture. The polysaccharides obtained have strong anti-oxidant activities.

KEY WORDS: residue of Ginkgo biloba leaves; polysaccharides; extraction; scavenging free radicals; anti-oxidant activity

HEEWAR: “EAHAH” FRRHEE KL I(20112X09203-001-18); #1455 925 5 AR 1 1R 55 H (2009E10009)
1EEEN: R, W, witk Tel: (0571)87774791 E-mail: pange0923@126.com BEEE: WM, B, Wk, ME Tel:
(0571)87774766 E-mail: wangrw(@conbagroup.com

FE I 2527 2014 4FE 1 HEE 31 555 1 Chin J Mod Appl Pharm, 2014 January, Vol.31 No.1 -9.



R (Ginkgo biloba leaves), »:EAT “iGfk
7RI RRER” 2 BRI R AR A 1 44
1) PR 5 E AN SN N 1 VI [ E 2 P = & € 1N
S ARSI A B R
YR, W, IANEEEHIR. M. A
WUEE. 8. Bk, HAT, XHEmizs. wik
R TG TR Y, i LAt A g e b

ZWE R s RN R A, 2
AEAE TR A0 1 240 i B R0 30 4 (1) A B s b o 5 22 0
(I 9T i T T B W 2 1936 4F. W9t R BUAR A £
BT R Y Pl pumMoRe. sEggaE
LUV 22 B B (R RS PR RN Th A . i T A
M CRESEEUG VR A, JLERE I 20
BEZ W5, 1ERCEIR IR 2 . AWEIAL L TR
AT PN 2 TS, SR F KB VA S IR A
B 2R, BIRAE.

1 UE5RY

TGL-16M 3 & VA ¥R B0 WL G R 9443 52
BB AR I KA A UV2450 A8t
HGEETH(H 4% Shimadzu 2 w]); BS210S HLF Rk
AL R RV BRA ) HWS26 R E i /K 88
(R —ERHE AR A F).

AR 2 E P AR FIE R A A, iS5
20130305); ¥ FR (L RFER WAk 2R 74T R 28 7))
TR CEECE G AR AL T A BR A 7). DPPH(3EH
Sigma A H]); “HLMROLH HERMA THEREA
Al BREAL (g R A AR A R A s =
FABROE R A B A A

D-TC7K A% HE (P 1 il 25 s e i, it
. 110838-200904, 4liJE: 100%),

AT VLR DL, fibT . 1008064).
HAA I UL R DI, 5. 1008055), HiMr
VL 2 5 R AR 2 W0 5 Bt 22 T RN B s 1% 08
HARDY Gingko bilola W .

2 HESHR
2.1 ZHEATIN TV

PRI, JE, @4 250 mL. VAR
1 mL, JIA 9 mL T/KALEE, At f. 2o
(7000 rmin~", 5°C, 23 min), HI/>EHOKEMIT
U, BHIEER S 15 mL. DL 458 B A bR
I2E, SRR -Gk e i, & B A it
£ 20~100 pgmL™ WL REF, kRN Y=
0.009 7X+0.002 4, r=0.999 8.

-10- Chin J Mod Appl Pharm, 2014 January, Vol.31 No.l

2.2 ZHERRMUACAF LB

2.2.1 PR (EIEIERE HURA A 10g, 34,
' 250 mL [BEJELE S, N 70 mL 7K, 4 AlEEEK
1, 2, 3ho &€, EHE 250mL. % “2.17 Wi R
ke MG, SR 1.

161 ./-——’——'
141

FEHUR %
P

= 06
N 04}

1 2 3
FEURMS 8 /h
Bl 1 R B [E] A 2 5 5 B 6
Fig 1 Effect of extraction duration on extraction ratio of
polysaccharides

GEREW], SRR 1 h 5 3 h, WA ZHE
PR BT R SPEHUN A 2 h ZEKF) 3 h,
Z MRS ORI HINE A TR0 52, 3 ] B8 B8 A 4
A P AR B AR XT8R2 h R A
EIC ISP ) 22 A 0 6 o
222 PREUREMIERE BURA MR 10, 34,
3 & 250 mL B JREERF, A 70 mL 7K, 439
PEHC TR, 2%, 3k, BRREREUA] 2 he 98,
VERAIFE RS 250 mL. 1% “2.17 TR J5vkdlE
ZWoE, SRIE 2.

25r
| /’/"
5 L
;—?é 1.5
pesd 1.0F
® oost
0 1 1
1 2 3
PR/ R

B2 RERHEA S ERIE NP H
Fig 2 Effect of extraction times on extraction ratio of
polysaccharides

SEIRRM, FEERE 3 IR, R ZRERICR
ERIN. EIE 2 WY 3 IRMZEAR K. HERE
PR, PRI 2 IR
223 RIEILHER:  HURAE 10g, 30, &
250 mL [E B, ZnlinA 70, 100, 150 mL
Ky BERAEEL 2 h, EHREC 2 k. dUE, AR
250 mL. $% “2.17 TR AN 205 &, 45
LK 3.

T E AR 2% 2014 4E 1 5 31 556 1



301
25F - ———=n
2.0+
1.5F

ZREPRICE /%

0.5}

1:7 1:10 1:15
EE

B3 B ZERREN YN
Fig 3 Effect of material-to-liquid ratio on extraction ratio of
polysaccharides

GERRD], BHEHA 17 FhEE 115, )
& Z WP WCRAE T, A BT mE B AR N, %
JEEVE A, ERERRELE 1 7,
2.3 UL RS
231 BEPORFEERES BUREAHE 10 g, &
250 mL KT, A 70 mL 7K, $2H2h, 2
Wo 198, EARAE 250 mL. B 1.5 mL MR, 4
WM 3.5, 6, 9, 13.5 mL /K LEE, Xf R EE
DU EE S 9K 70%, 80%, 85%A11 90%, ¥4 kit 74 -
B0(7 000 rmin”', 5 °C, 23 min), FH/KIEMUTIE,
ERTE 25mL. % “2.17 TR Jikille 2 i &,
iR 4.

251

© 20F .//
Jé{_ IS_
B
g 10
® os)
0 1 1
70 80 85 90
B R 1%

4 BEIVUIRFA S RESR IR B
Fig 4 Effect of alcohol precipitation concentration on
extraction ratio of polysaccharides

gERERW], BEDURIEM 80%IemiE] 90%, 4R
A Z PRI 2T Ea s, DIk B R DR R
90%
232 FEPIR I ER  BURAME 10 g, &
250 mL [FJEFH, A 70 mL K, $2E2h, 2
Wo 18, EARSE 250mL. B 1.5 mL A, I
A 13.5 mL /K OEE, MHEEUTHREE N 90%, 43
P 1, 2, 3, 4 ho B0y, WIEUITE, A S 25 mL.
Fe “2.17 TR 7N E 2R R, AR IE S,

P E BLACR 2% 2014 4 1 H 55 31 555 1 4

251

— L =
20F
S
¥ 151
= 100
A
0.5F
0 1 1 1 1
1 2 3 4
D (IS ] /h

5 B YUHE A S OHE R B 6 R
Fig 5 Effect of alcohol precipitation duration on extraction
ratio of polysaccharides

GEIRLRWT,  ANTR EE D0 (0] T 49 22 B 4 B R 36
KFEV-o B FERI) SAS, EFEREYT 1 h,
2.4 REUT ZAERE

IR AT 100 g, 3 4, 1 000 mL [ iK%
B, A 700 mL /K, $EHC 2 h, 2 K. ik, E
WOk SE . B A 250 mL. B 1.5 mL A5, oA
13.5 mL Jo/K OB, EEUTHRE N 90%, 2 1 ho
B, WIRUTEE, EARE 25 mL. % “2.17 Wi K
Tk e Z A . B 200 mL, M 9 f5 ALK
LWE, Wik 1 he M, WUETHE, HEAZHE.
gERR], REZHR T ERETE, 20
FEHRN 2.35%, 195K 6.07%, &N 38.7%.
2.5 WA W&
2,51 MRAFFrREEI AR BURATH 100 g, &
1000 mL ARSI, A 700 mL ZE1HEK,
T 100 CEE KB BPHE 2 h, 2 K. JIE, =
BUS SRR, AN 9 f5 K LB, i 1 h.
g, WORTH, BRAEZH A, ZHSEN
28.7%.
252 MHRAEFEEIEE BURA I 100 g,
M ClEHE, 77 RPB0R . BT, BT
1000 mL [RJEEEMH, A 700 mL 7&K, T
100 CTEE /KA PHEE 2 h, 2 K. g, =
TEUEMAARL, NN 9 5 RE/K CFE, ik 1 he 4l
&, R, SRA 2 B, 2R EN 38.2%.
2.6 PUAAMIEPEIESY
2.6.1 RS WESIKREREM 1.0 mL, 4>
S 0.2 mol-L™'\ pH 4y 6.6 BERRZE M LA K 1%
BREALA YA 2.5 mL, 50 ‘C/K¥ 20 min, A
H, I 10% =45 L (TCA)2.5 mL, 3 000 rmin”"
B0 10 min JFECEE W 3 mL, I 3 mL 218K

Chin J Mod Appl Pharm, 2014 January, Vol.31 No.1 <11



F10.1% TCA 0.5 mL, J&%], §# & 10 min, T 700 nm
W WG, RO ek K B OE SR BB ) B . &5
RILKE 6.

071
06l RELMB
051
< MAZHEA
il 041 2

]
= 03

021
01

0 ! . . . . )
25 50 100 200 400 600 800

W /ug-mL!

BEle 2% FELIE ALt b3k
Fig 6 Comparison of reducing activity from two kinds of
polysaccharides

RN, WAZH B ki i TaE 2
B AL R RE R A S iR S, 2SR
OB, 6 - SIS 2 11 2 Bl 24 i b,
{45 Ho i I e ) B W 38
2.6.2 DPPH [ Hi2EiERAE A" B 4 mL A
WIS IR 2B, NN 1 mL H G /K ZBERL
) DPPH ¥ . M D¥REE, W= EHE 30 min,
517 nm FMEWIEE 4. H 4 mL 2875 1 mL
ToK CE N, IS Are F 4 mL ZZ87K5 1 mL
ToK CEE N, IS Ag. 2 FhZ 4l DPPH H i
TR LK 7.

DPPH H EB%?%K%%%—%)X 100%

0

50 WELHB

%
s
bl
ot
W
e
>

25 50 I 100 I 200 I 400 600 I 800 I
WeHE /ugmL-!
E7 2#Z4EH DPPH B 3k ak i b

Fig 7 Comparison of scavenging activity from two kinds of
polysaccharides

&5 AT E, AEWRE 0.2~0.6 mgmL™ By, B
2 P2 BEIR LG N, 6F DPPH A H LK
BRAE IR AN 25, 2k kB3 K, R
24 B (SRR 2410, 1Cs 4 0.79 mg'mL™';

<12 Chin J Mod Appl Pharm, 2014 January, Vol.31 No.l

MR 20 A ERREAN 30.9%, BLI WA
- R ECAS B  2 B % DPPH [ FH L 135 B8

e TR 20 A
3 1Wig

AR SIZ I 0 R A I 22 B B ) . ERL R AT
T, TR SRR T2 BT AR
JKAE 100 CAMEHIREL 2 h, 2 K. i0E, 1598
PR INIE R ICK I, ELEERE N 90%,
FE 1 ho HhIE, A MEAAUOR T, 38 20
W 3 ISR, 1% T 2R v R

AN UAMIR I R B, A 20 B AT Rt
FAbiETE. BRI B DPPH Atk fg
DA K B8 5t IR I SR o (RN Y SR BT 19 22 B
FCPUE A TG o TR A I K T 2 hE . I
JE DR AT g SR — S R BRI 25, B AT
2 PRAL e, AT PR TE T

AT T HRA v 2 0 (42, A AR
A, A SRR 2, 4k 4 AR
PN B . FRERARA RE, (5
B IH P 90% LA _F o J i AR I (R ) o
SRR ERA g, B 2R
X

REFERENCES

[1]  Ch.PQ010)Vol I (M 2yt 2010 fx. — ) [S]. 2010:
296-297, 392-393, 1079-1082.

[2] NIEL X, DAIZ, LU J, et al. Quality control of Ginkgo biloba,
Ginkgo leaves extract and their preparations [J]. Chin Pharm
AP E259), 2011, 25(2): 171-172.

[3] WANG D L, DI B, LI L, et al. Pharmacokinetics of ginkgo
flavones in Ginkgo Leaf tablets in Beagle dogs [J]. Chin ] Mod
Appl Pharm( "} [ ILACRE H] 252%), 2012, 29(6): 483-486.

[4] WANG T Y, ZHAO B, WANG Y C. Research progress of
polysaccharides on immunoregulation and antitumor [J]. Chin
J Proc Eng(id 2 T F2244R), 2006, 6(4): 678-681.

[S] CHENG C, LI W. Antioxidant activity in vitro of water
soluble polysaccharides from several plants [J]. Sci Technol
Food Ind(fr i LMEFHE), 2006, 9(27): 63-65.

[6] CHEN Q, LIU T J. Immunoregulation and antitumor of
polysaccharide from Ginkgo biloba leaves [J]. Pharmacol Clin
Chin Mater Med(* 24 24 B 511 /%), 2003, 19(5):18-19.

[7T WEI W, LI X H. Research progress on polysaccharides [J].
Foreign Med Sci(Sec Pharm)([E4hEE2%: 242243 1F), 2005,
32(3): 179-183.

[8] ZHANG M, YU T, SU X L, et al. Extraction technology of
polysaccharide from Chuanminshen violaceum Shen et Shan
[7]. West China J Pharm Sci(*E£if§ 2422 5%7%), 2007, 22(3):
361-362.

[91 XIA X H, WANG H O. Study on extraction technology of
polysaccharide from Ginkgo biloba leaves [J]. Food Res
Dev(f i 5 I ), 2006, 27(1): 69-71.

T E AR 2% 2014 4E 1 5 31 556 1



[10] WANG H B, LIU D C, SHE Z H, et al. Study on extraction,
antioxidant activity and stability of soy isoflavone[J]. Food
Sci(E&r it RlE), 2004, 25(1): 111-114.

[11] XU H D, QIN S H. Ultrasonic-assisted extraction and in vitro
antioxidant activity evaluation of polysaccharides from
Chaenomeles sinensis (Thouin) Koehne [J]. Food Sci(£r %}

2%),2010, 31(10): 106-111.

[12] LIANG Q L, WEN Y M, XIE Y H, et al. Study on
antioxidation activities of polysaccharides from Panope
generosa in vitro [J]. Her Med(P= 25 T#), 2013, 32(2):
171-173.

ek H . 2013-07-30

5‘/ ﬂﬂ

2 AR 2R A B B A B O L, W ST 5720005 2ARFRE M EE B LA

HI s gl ATLES 2 BRI KGR, O == A2 BE S 18

HEaR', 2X&2%, 22¢72, ki
B, Jbnt 100853)

WE: B F) KB S R P B R UBR (PCr) 3 IR R Bk o 5 L 2 AL 40 38 38 (T, R 0 v, IR 3T L TR Sk b b 42
Ko AN, FiE CENMEBMINFER LS EHRF, BAMAEERITE Iy, Bk, B EENE R
B I T A 95%N,+5%CO, 9 A AR E S b A | JF PCr Ae AL ISR ik P 5B R 5, 10, 20, 30 mmol-L™' R JE .
P 4m 5 % 6 20, 5 A FAE I ik A A 5,10,20,30 mmol-L™' PCr 84 824 bk fn i fo & KRR, J6 # 774 95%0,+5%CO,
#RA AR, 10 min BIRRKEMME SRR BAE L, R 5Pk, 4 5, 10, 20, 30 mmol-L™' PCr
49 RE P fn R 20 Ty, M8 W R W 37 58 JE 3 B 38 An(P<0.05), 10 mmol-L™' PCr 4l sk fei% 205 5, 20, 30 mmol-L™' 21 J4]
BA G5 £ 7 (P<0.05), 518 PCr fedgmbdo it 26l 69 I M R A WA B E, X T 462 LTS Sk e Mo 22 K 3 49
W, & B AL, PCr AR AR E (0~10 mmol-L™)3t Iy, M A A AT BN HhENRIHIHEZR,
KERI: BEERILER; M RIR; SR B A
PEDES: RI66 XERFRETS: A XERS:

HLEER

1007-7693(2014)01-0013-05
Effect of Exogenous Phosphocreatine on Natrium Current in Ischemic Ventricular Myocytes of Guinea Pig

SHI Xiangminl, LI Tiandez, WANG Yutangz, SHAN Zhaoliangz, YANG Tingshuz(I.Department of Cardiology, the
Affilated Hainan Hospital of the General Hospital of PLA., Sanya 572000, China; 2.Department of Cardiology, the General
Hospital of PLA, Beijing 100853, China)

ABSTRACT: OBJECTIVE To determine the effect of exogenous phosphocreatine(PCr) with different concentration on
natrium (Iy,) current in guinea pig ischemic ventricular myocytes and to explore the antiarrhythmia mechanism in the treatment
of ischemic heart disease. METHODS Ventricular myocytes were isolated enzymatically from left ventricular of guinea pig.
Peak Iy, current was recorded using patch clamp techniques in the whole-cell configuration when myocytes had been superfused
with normal Tyrode solution, simple ischemic solution, ischemic solution containing PCr with different concentration of 5, 10, 20,
30 mmol-L™" for 10 minutes respectively. RESULTS Compared with simple simulated ischemic solution, peak Iy, current and
current density of ischemic solution containing PCr of 5, 10, 20, 30 mmol-L™" significantly improved(P<0.05). There was
statistical significance among ischemic solution containing PCr of 10 and 5, 20, 30 mmol-L™" (P<0.05). CONCLUSION PCr
can reverse the inhibition of Iy, current under ischemic condition, which can be the mechanism responsible for arrhythmia
prevention in ischemia heart disease. PCr at concentration of 0—10 mmol-L™" exerts significant dose-effect relationship.

KEY WORDS: phosphocreatine; natrium current; ischemia; patch clamp
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