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Abstract — This study was carried out to establish standard analytical methods for Ginkgo biloba leaf extract. Ginkgo fla-
vonoids, terpene lactones, ginkgolic acids were employed as reference compounds for analytical method. Analytical method
of US Pharmacopoeia was adopted for flavonoids and terpene lactones, and a new method was developed for ginkgolic acids.
Analytical methods established in this study could be applied to a reasonable and unified quality control of G biloba leaf

extract.
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bilobalide, ginkgolide A, B, C= Sigmat}l (7)) A&-38}
92 ginkgolic acidi= Schwaberl (5YU)ZH-E Atk
T} HPLC #41< ¢1$ €l Samchun chemicalAF2]
HPLCH &WE ARSI 2 & A& FE53 48 9
Sk Aok B8 EF B 19 Aok AMESIATE HPLC
system-> Rheodyne (V]=7)<] injector-ASI-100 automated
sampler injector, Dionex (5%)2] photodiode array detector
(UVD 340U) ¥ pump-P680 (Dionex, P]=)C.2 A H Y
T} Evaporative Light Scattering Detector= Polymer
Laboratories (7]=1)2] PL-ELS2100S A&t}

Ginkgo flavonoide| 2+ w0l [HE Hlw ¥ ZHHM &
ZFoHo| FX| — KPC (Korean Pharmaceutical Codex), DAB
(Deutsches Arzneibuch) 2! USP (United States Pharmacopoeia)
o) 7} oFe] wE WS o8-dle] 4L wlwsh
Z} ofRof whE FEAHS Table 1o YeERASITH &3
|29} ginkgo flavonoide] 7Y % FEd | ZA|= zF oF
7 A0l we} Algsisivt. KPC WRie] HAS A& 0.15¢
= HEkE 40 mLell o]3L MEhES F71eto] 50 mLE 2t
& 5 o33 & ool 10mLE 7 J= 270 ¥

Table I. HPLC conditions for ginkgo flavonoid

HP.L.C KPC DAB USP
condition
Column  4x150~300 mm, 4%x125 mm, 4.6x250 mm,
C18 C18 C18
Mobile MeOH:H,O: 2-propanol:AcCN: MeOH:H,O:
phasea) acetic acid =50: citric acid (6g/  phosphoric
50:1 L)=75:47:100 acd=100:100:1
Flow rate 1.0 mL/min 1.0 mL/min 1.5 mL/min
Detector UV 365 nm UV 370 nm UV 270 nm
Injection 20 uL 10 uL 20 pL
volume
MeOH: WE-E; AcCN: S EUEY
Table II. HPLC conditions for terpene lactone
HPLC Modified
condition DAB usp method
Column 4x250 mm, 4.6x250 mm, 4.6x250 mm,
CI8 CI8 CI8
Moblie . . A:H,0, A:H,0,
phase” THliMeOH. B:MeOH B:MeOH
H,0 =10:20:75 . .
gradient gradient
Flow rate 1.0 mL/min 1.0 mL/min 1.0 mL/min
Detector RID ELSD ELSD
Injection 100 puL 15 ulL 8 uL
volume

“THF: tetrahydrofuran; MeOH: ™E-&
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1.5 mol/L. 4 10 mLE go] A3 T} 95°CollA] 12]7F
reflux 5 WYz}8}3 WERSZ 20 mLE A 3l HAS=Z 3}
Aot =L quercetin, kaempferol & isorhamnetin Z}z}
5 mgg WERS 50 mLol| Ho] AREEISITEH DAB W] A
Ao AR 200mgS 50 mL Wl A~EetsT] EI WEke
20mLE =91 &, & A4t 15mLe S/ SmLE ¥
HEEE 50 mL7t =A] §F § o] &9 10mLE 10mL 2
gl ¥ FEed Rty dRu)Eys)E Wit
of 254 E< TEE7] HollA 7FEEIAL 20°CE EZHAIA
ALEBFA T NS quercetin EFEE 10 mgS W EE
20 mLOll F0]3L F& A4 15mLe} S/ SmLE ¥l
WEEE 50 mL7F HA skith USP WH el A AR
0.3 g2 A7} JE 250 mL ETka0)] Ei F58
o (EEEF5E4 =50:20:8) 78 mLE Ho] du 4239
A1 1358 7F reflux & § 284 F/FTE 100mL7t ==
E gh3o] A3tk 3 Y S quercetin 0.125 mg/mL,
kaempferol 0.125 mg/mL, isorhamnetin 0.03 mg/mLe] &%=
2 Alzste] ARSI

Terpene lactone2| 2t 20 U2 Hlm Y HoHn =
ool =X — 7} oFd gl Aol whE W2 Table 11
o] vehlitt. 23 A2 terpene lactone®] 79 B
5 9] A= DAB, USP 7#43 o] 5 7] 2414w
7180 sto] HYE WS HLsah™” DAB W
HollX= 25 mL B]A A& 120 mgs ¥l 1Ak ekl
(pH 5.8) 10 mL= 3L 530t o] SIiIdeS<Y (pH 5.8)
5mLE 28] R 15 g 7EE AARZARE 2 0.15%30 mm
o] AmutETYZE Fol| FZIEATt 155 WA $ ethyl
acetate 100 mLE F=3}e] o] FE2NE 84 (4kPa,
50°Cylr SdE=stal FHRES o8 2.5 mLdl o A
Ao 2 ARSI EFTH-2 benzyl alcohol 30 mge ©]&
Aol =] 100mL7}F EA 3F T USP oA = A&
120 mg S70] = feiol ¥ 8 mee S5 =
9:1) 10 mLE Ho] Fo|aL o]AL HgalA] 90°CollA 30%
7F 7HEs & el ol& thA] 307k vrE & 4
2ol A WZIAIA Fel o' ARSI FEH-S bilobalide,
ginkgolide A, B ¥ C& Wgr&d 5o 7+7} 05, 1, 2, 4,
8 mgmLe] FEE vHEo] ARSIt USP2F DABWHO
7)z38t] A|Z& HPLC A< 7idste] oke] = s}
H kATt e} A2 bl HPLC #4148 A&
A ol ulet TS ARl vEeEE 591 £ 3
A8laL of kete] ARE-SIRATE.

Ginkgolic acide| 2} T#0l| E H|m ¥ HAD FFE
oo =H| — 7} opxol whE AR Table IOl Lhek
WAt} 23G9} ginkgolic acide] 7 2 FFoo] =
A= DAB, USP 7#+43} o] 7 7HA] 4] 7]&sle] & A
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Table III. HPLC conditions for ginkgolic acids
HPLC Modified
condition DAB usp method
Column 4x125mm, CI8 4.6x50 mm, 4.6x250 mm,
C8 CI18
Moblie A:85% A:0.01% MeOH:H,0:85

phasea) phosphoric acid  solution of % phosphoric
solution:AcCN: phosphoric acid acid solution

H,0 =0.3:30:70 in H,0 =910:80:5
B:85% B:0.01%
phosphoric acid  solution of
solution:AcCN= phosphoric acid
0.3:100 in AcCN
gradient
Flow rate 1.2 mL/min 1.0 mL/min 1.5 mL/min
Detector UV 310 nm UV 210 nm UV 210 nm
Injection 200 puL 100 pulL 50 uL.
volume

IMeOH: MEFS; AcCN: oM EUEZ

Table IV. Ginkgo flavonoids contents estimated by each
method

Sample DAB (%) KPC (%) USP (%)

A 26.68 12.94 26.76
Ginkgo flavonoids B 24.56 13.72 25.23
C 2435 10.81 24.13

AE 1gE 25mL H|F %— , TR 10mLE YL 5
7 EE0] ATt oJAS + Z}EH loll ¥32 HIAE 5mL
2 Ne BEr o] B @'Eﬂﬂ of ¥ o] 1 &3S ethyl
acetate 10 mLE 43] F=3Ich. oA Z2F =75 5mL
2 23] A3 B3-S W5l AFg § FEANAN FEE
=3]3L o5 WEkS 2 mLoll Stk F5HS ginkgolic acid
XFF 625mgS HES 50 mLol| %ol o] & 1 mLE 3
3 WS Z 50 mL7F EA sk ARSI TE USP W ol
e AE 05¢S 10mL &3 Zef2~3d] Y3 §mL wE
=2 500 5 52 10mL7t HA st Aoz ARE-slS
o} W2 ginkgolic acidE WEHEE 54 0.25 pg/mL
FTEE Alzsnt *Hi$ oM E A8 1gS 50% ©
2HS 89 50 mLol| =<1 & chloroform 50 mLE 13] &
sto] FEAZTH {7155 Helstal 8Tl olehs
= 713} & chloroform 50 mLE Az} F=38kAT}. 5
S WY 7715 §4E S § FFekaL B
LS wehe smLol| o] AAo =2 ARl &
AL ginkgolic acid EFE 6.25 mgS ©o} 717} Hehe
50 mLoﬂ o] o] A 1 mLE FH3| WE=E 50mL7} =
Al st ARSI
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Fig. 1. Ginkgo flavonoids HPLC chromatogram of samples of
KPC method (A), DAB method (B) and USP method (C)
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Fig. 2. HPLC chromatograms of samples analyzed by USP
method (A) and DAB method (B), respectively

2} 71F & Aol U= terpene lactone &4 Zn} -

USP "W oA = bilobalide, ginkgolide A, B 2 C2]
7 BF 2l diste] RS e B4 4
I Z+ AlE9] % terpene lactone®] T bilobalide,
ginkgolide A, B % C 7}7te] o] 71+ (F terpene
lactone 5.4~12.0%, bilobalide 2.6~5.8%, ginkgolide A, B
H C 2.8~62%)0 AHeeiarl, A& A2 e Bl ek
sttt =3k ELSD AE71E ARE-817] W&ol DAB "'
o4 ARgsh= RIDe) Hlal AE71¢] 2, A = He
dol £ W ot A B E 43I DAB W
HolMe AEE 2 SE2AY S AMgsl FE3P7] Wi
o MAE7F Batsial Alzke] el A28 Q5L RID HE7]
£ AR wioll ZHest Aol FA] skt BEg o
27155 (F terpene lactone 5.0~7.0%, bilobalide 2.6~3.2%,
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3k A= A717F ojE 9tk ¥y o2} benzyl alcoholS-
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2! bilobalide, ginkgolide A, B & C& 7US E4l
A Frd e AR 4 3R] gon ek
2] ke AFE HAT} Fig. 25 USPS} DAB ol wh
€ HPLC A=2vkETe vehdl Zlojt}. USP WM £
< R 9 ¥4%& 19l HPLC-ELSD #4492 &83lar
A& A E Bt 714as)sr] 28] ekl HPLC 4
| AR S A8ete] AZ HARE Jigstast st
Ak ey of Al - USP WRolA K el
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Fig. 3. Ginkgolic acids HPLC chromatogram of standards of
DAB method (A), USP method (B), new method (C) and a
sample of new method (D)
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ginkgolic acid , ¥ & EF SRIT = UATH A& FolA
= AI7HA] BEFo] BF gRlE o] 23 A2 ginkgolic
acid®] Ao E USPH DAB W o] EAIHE 7iAe <
AATE. (Fig. 3)
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