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Separation and purification of bilobalide and ginkgolides A, B, and C from Ginkgo
biloba leaves by high-speed counter-current chromatography
SU Jing, TAN Feng, LI Lian-giang, XIE Jun, FENG Wei, CHEN Bin
(Key Laboratory of Eco-environments in Three Gorges Reservoir Region (Ministry of Education),
Key Laboratory of Plant Ecology and Resources in Three Gorges Reservoir Region,
School of Life Science, Southwest University, Chongging 400715, China)

Abstract: Objective To separate and purify bilobalide and ginkgolide A, B, and C from Ginkgo biloba
leaves. Methods Firstly the extract of G. biloba leaves was purified by extraction of acetic ether, D-101
macroporous resin, and Al,O;(pH 4) to obtain the crude extract of lactones. Then the crude extract was
further purified by high-speed counter-current chromatography (HSCCC) to prepare the monomer of
bilobalide and ginkgolide A, B, and C. Results The crude extract of lactones with the purity of 44.98%
was obtained by extraction with 25% alcohol, acetic ether, D-101 macroporous resin, and AL,O;(pH 4).
When the crude extract was further purified by HSCCC, the different purity of bilobalide and ginkgolide
A, B, and C was got. The maximal purity of bilobalide and ginkgolide A, B, and C was 98.3%, 98.9%,
98.8%, and 98.4%. Conclusion This method, which is simple and rapid, provides a new way to
separate and purify the lactones from G. biloba leaves.
Key words: Ginkgo biloba L. leaves; bilobalide; ginkgolide A; ginkgolide B; ginkgolide C; high speed
counter current chromatography (HSCCC)
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B, 28X £ R 5L E NPT Ginkgo biloba L.
e, BAERBEAB.CHERNEYB&H(RES
¥>98%, LR BHEMERARAT, PHE/L
% (100~200 B, B F R #RA KA H)D,D-101
KFLVE B B (R 25 ) ,SEP-PAK Co it (2 H
Waters A 8,1 mg), B 8 WA 61 R A 0 &%
ai, B AR R i,

TBE—300A B E ¥ fi & (LR EAEL
HEAREBRAF), Waters1525— 2487 R BB H G
AL (EE Waters A8, REEBHRUR) B
Y—HHEHTFRFCEREO.01 mg),
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2.1 487y RAsH HPLC-ELSD ¥: ¥ ™

2.1.1 fai% % {§.Phenomenex Luna C, & ¥ &
(150 mm X 4.6 mm , 5 pm); H shHH: P BE-K (35
65); A B E:1 mL/min; EEXE BN 25
(ELSD); EBEBF 80 C;BREEN:1.7X10°
Pa;#t R .20 L,

2.1.2 HEHRHHE - SHEBEENEA.B.C
MARHEMNESEER, PEER, 21 mg/mL &
W WA B RL10,20,40,80,160 pg/mL R 5% R
SIEW BRE20 pL 3% ER G R AR R . D% ER
BB R AR, REEBE RN AR OCO
YL HETRERRD, BEHNEBEMEIASTE. B
BHE:Y=0.776 6 X—5.562 8,R*=0.999 9;4}
AHHEEC:Y=0.789 3 X—5.627 5,R*=0.999 7; 43
AHHEEA:Y=0.809 2 X—5.822 2,R*=0.999 7; 48
AZWEEB:Y=0.774 2 X—5.232 5,R*=0. 999 4,
2.1.3 HEFBFBOHE FETHA0FER
3 E A B 200 pL |k SEP-PAK CphE, 7K. 10% B
BAElmL B, REHO0%FREERS mL, &
VR4 T/ LR ER, T 0. 22 pm $MFLIER,
HIFE

2.1.4 MRBER - BIHERAER . BRIBER,
D-101 KA.BMw g anfk . B & LB &
PRRH™ R, HERBERAER ARET N
AB.C B RN HBRHXEABEE EREL
HE KRG AT 3RS X & O R AR
BRABERBREFHMAINES AERFRITE
BEARPENBEGRERKE,

2.2 WEMHPHERORNE BEHHTF60 CHTF.
BMEE. 50 BN S, REURE M T 85 g, FI25% Z
BEETO CRAEBL2 /K . ZERBAEE, S HER

B EERTHERYABELBATERNEBEK
o, 4% 100 mL FEBMA 3 g NaOAc B A , BB
ZEESERBER2 K, AARRERT, Brig =6
ERERARBHR EFUEEAENR HEESY
PEABENERSB . ERBEHPERAR. B
PIBE C.A B FlLE PIBR 40 B 5 35 518 0. 038%
0.028%.0. 042%.0. 040%.0.15% , & E A& 1

b
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1 8EFH (WMHASE BHHPLC
Fig.1 HPLC Chromatograms of G. biloba leaves

sample (A) and reference substances (B)

2.3 BEHEBRYIAEHMEY BET Thik
BEWHEL: 10MA25%ZBET0 CRIBRAK,2
h/K . BBRBEEG LT EERYB. —<BRRY
BB FHIEAKP, %100 mL EHBMA3 g NaOAc 1
BImA, IR ER Z R W SR B 2 K, A Pl
BT B8 P G A B R R A, B E B R Y
B HERBYBPEARNERS N . ZARERY
FEHENR.EENECABAANENEESE
435155 0.09%.0.10%.0.16%.0.11%.0. 46 %,
2.4 BEMEBRYTARNNE . BRIYET
AP, 8 100 mL HFWMA 3 g NaOAc H 4l im
AR Z BB M SRR 2 K, A oL 48 4t
FoRERR, B 56 & B &8 B E R
BRE TESABENFEESR.AREBRYFAR
WEE RENBEEC.ABHENBENRERS RS HH
1.09%.1.22%.2. 42%.1.52%.6. 25%.

2.5 475 D-101 k7L B Ag 246 7= 4 = P9 g
B ES RERYA 60% LB &, £ D-101 X1l
W B A% M A, 4R IR R K, 3096, 40%.50% 60%
70%.80% Z B BE B » £ W 4B — - BE R AR B A0 B B
B EBETEUREER WESHRNER. 4R
RE2, TUEHEABEEIY ZEL N EA B
VR T R, ARAEE BT HEEC £40 % TR BB
BEBAEKHE, EENEABZRES0Y%.60%
ZBYBA A B B AR R, HTHE 4 FAESR
BEB B AR EE T ok, 4% S FIK M 30% Z MEBE R
B HAO% K.
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Fig.2 Changes of lactones contents eluted

by different concentration of alcohol
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Fig.3 Variation of terpene lactones' contents in different
eluting volumes of 60 % alcohol
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HHEMA K R RHR, 2 ALO, ST B M &
RELEMAS . BHEREALO, ®pH HRAR—
SEME (—MHa~4.5), A FARpH B AR
R, A&LR N Bix58T AlO, & pH {HXf % M BE K
i3-Cop e fulve:1:5)- 4 R '

RE3BHEMPHEELR HEBELL1: 2 A
1%HCI %124 h, BT BREHEMLEL A
EBEKEZEPH 4. 0; B—HARBAKEZpH 5. 15
BE1 MK, HoH HX3. 2. S E/F7E105 CHt
F4h,180 CiEM3 h BX%H. KERERHOWMITAL
=36, ARBES, AR pH EOELEHE, P

BB MHRER R BRERT HERE,
FiRr-aEERRRSER NERERE HES
RERRESH, MR LRRUA/LHErH EHE
X ERABHERRERBER RENBEBKZ,
SHRBFARA WERHEB/N, £1L58pH 3. 2 /A
B 9 [E Wi R R e K, 1L 8 4 TR MK pHL 5. 1 B R
BB H R 5 A BB 2 B0 [E R
%8, pH 4. O NG RILBEE. ALBHEFHEPH 4.0
HRMEAE AN,
1 FEpH HAMALO, AU BENBRETIEREST N
Table 1 Contents of lactones purified by Al,O,
in different pH values
Al;Os RR5%/ %
pPHE BREAK BHAMKC RENMA EHREB EAN
3.2 2.45 4.78 7.95 4.74 19.92
4.0 5. 25 10. 41 18.75 10.57 44.98
5.1 5.91 12. 42 23.29 12.09 53.71
BEHZ K IEARR ERIEER.D-
101 KL ARE R pH 4. 0 ALO, H4ifLE B
Wk BB AR 44. 98%.
2.7 HSCCC 5+ i &M A Wl
2.7.1 BRRGEHESE . HSCCC HITHBTEH
XREHGABNREFRAGERNTREL K,
K 5E S o I F B SE 4R P B BB BE (Cs) R B IR/
ERFBHHEPHRBERECOZH RIBREAEEN
BREMPEEECK-BRIE-FBE-KARHEE
MR, EHAEEH, FTHARDMHE, EAR LA
BEBHERI20mL, EER2ml THAERER
Mafimais MR HPLC R ZE, BImA
2mL EM,.®H 4 ERE,BRAHPLC %R E. LA
TERBANEBRENREZE . HEHK H,
&2,
%2 FEHNHNEEFRBNREPHK M

Table 2 K Value of lactones in different solvent system

B R X
ECK-RRZE-
Pk REAEC ARAE BEAMBEAARMA

3:5:3,5 0.41 2.02 1.96 1.17
3.51513.5:55 019 - 111 0.97 0. 66
4151415 0.16 0.66 0.64 0.47
4551315 0.21 132 1.14 0.74
415312.515 0.35 1.99 1.95 1.19
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SEHR.4:5:3: 5 MBBMARENARNE.B
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EXAD, R, RES %X BREFH 8, BT
LG HE 1 WHSCCC HMAMNMC WEE, #1T
%2 WHSCCC, BAENMC ERRBMAGERPHWK
ER%E3. TRERILK2: 55 2: SWEREKH
& . Bh TR EPRELARLD, ERRSIEE
BEGLENESASER ELREBRLS EHR
BRRGES B2 6:3: 5 WBENERMEE
PIBEC B9 BB BT /B B % 2 IRHSCCC Ky 7 7|
A% '
%3 HEANCERRAEAKRFHK
Table 3 K Value of ginkgolide C in different solvent systems
BRZE
ECK-EMZE-FH-K
3:5:3:5 0.41
2:5:2:5 1.06
235:3:5 0.52
2:6:3:5 0. 87
2:7:3:5 0. 96
2.7.2 BEREBEH &K H & E 120 mg ALO,
sifb™=Y M 10 mL EE4e-BEMZBE-FRE- K4
513: 5)MTABME MFRE L KHSCCC EHH.
%1 WHSCCC REEMRHTAMC SRHEDTT WL
FEEABCHEAE . RETHA L0 mL ECiE-KB
BMZE-BE-K2:6:3: )M THER, #HTH2
% HSCCC #i% .
2.7.3 HSCCC #Ed 8. 5% 9 mL/min #) 3 &
FABEH.FREEMHEKEER . TH ALY
800 r/min, F Bl IE ¥, 24 ik B #5E 55 E B, LU
2mL/min MW ER AR H, THBREEHE
25 C,YFashmM ENE O W SLaT, EH¥ RRKK
280 nm, FFHg /5 4 mL WE—E . WERN S ER
BEBEMHPLC (UG, ME&NEBEHEBRE. &
BRUAEARBRRS BRT KERE HTHEBR
FYRER.

BT &4 mL R . BATARERES
WRINEE. %1 (HSCCC € i B 5 3 # B i i
BABAMARELLEL BENBA BT AEB.
B R PR Y B R TR B Y 4 UK 98. 9%, 98. 8%
98-3%, Hp5E 29~31 EHEREMNMEA HERS K
9T 5% LA L, ZE M A I EB RN 54.33%6: %
37~39 B A NEE B MR B A 97. 3% A L,
B HEIBERR 45.06%; 5 46~ 48 BEFEHRABH

BEABMCHKE

BERABAN.SHUL, & FERER3.39%. B
2 WHSCCC py & i Bl A NERC WRE S KM
FEEHLRES. RENBCHBERRELSBN
98. 4% P 271~28 BEHHEENEC HEES K
97.3% LI, WEME I EBE N34 24% . AR
EEEREAFMNER. BHERAFRRES T4 #
M.
BENEA _  EAKEB _ERAR

T R I 4 v ¢

RANEB x— FI R
BRI R

ecerrily e froee

HEFER/mg
N
AR/ %

B4 ¥1XHSCCCREHHANNR EARERS M
S5ERHTL
Fig. 4 Variation of purity and content of three lactones

on corresponding site of first HSCCC chromatogram
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Fig. 5 Variation of purity and content of GC on corres-

ponding site of second HSCCC chromatogram
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HSCCC AM-HBHERL HApHMEEHY
KB, TR R W T - E- PR
PR R T 4 B R PR B R o T 2 R [T W, [T
o, T EL 4 B8 4l 5 ) & BT [/ 5 52 B 15 3058 T &
#4538 . SHPLC #:#H ,HSCCC B BE K, &
FABER; 5SHELEAEEMEL HSCCC BF
SHRRE B A B R AR
FRE S B A HE AR AR B %,

i 2
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Process of Shaoyao Gancao formulation pellet by extrusion-spheronization method
CHEN Li-hua'?, FENG Yi', XU De-sheng!, WANG Yi-han', LI Jun-song'
(1. Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China; 2. Xey Labarotary
for Modern Preparation of Traditional Chinese Medicine, Ministry of Education, Jiangxi University
of Traditional Chinese Medicine, Nanchang 330004, China)

Abstract: Objective To study the formulation and process of Shaoyao Gancao formulation pellet by
extrusion-spheronization. Methods Based on the physical characters of active parts, the pellets with
Shaoyao (Radiz Paeoniae Alba) and Gancao (Radix Glycyrrhizae) were prepared separately by extrusion-
spheronization, The formulation and process were studied by direct comparison. Then their characters

were evaluated. Results
presented a perfect sphericity. Conclusion

The active components could release more than 90% in 30 min and the pellets
Shaoyao Gancao formulation pellet could be prepared by

extrusion-spheronization machine and the pellets show a perfect sphericity. In wvitro dissolution is

satisfactory with high quality and yield.

Key words: Shaoyao Gancao formulation pellet; extrusion-spheronization; Radix Paeoniae Alba;

Radix Glycyrrhizae
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