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Applications of Reference Extract from Ginkgo Leaf Total Lactones for Quantitative
Assay of Ginkgo Folium
HUANG Qinwei, SHI Bei, ZHANG Wenting, DONG Ting, ZHAO Weiliang ( Zhejiang Institute for Food and

Drug Control ,Hangzhou 310052 , China)
ABSTRACT Objective To explore the feasibility of using the quantitative reference extract of ginkgo leaf total lactones
Methods HPLC-ELSD method was

performed by using a Diamonsil C,4 column (250 mm x4. 6 mm,5 wm) with methanol-water as the mobile phase at the gradient

instead of single component reference for the quantitative assay of Ginkgo Folium.

elution mode. Flow rate was 1.0 mL-min~". The parameters of ELSD detector were as follows, the drifit tube temperature was
105 °C ,and the flow rate of nitrogen(N,) was 3 L-min~'. Results The linear ranges of ginkgolide A , ginkgolide B, ginkgolide
C,and bilobalide were 0. 735 —=5. 879 pg (r=0.999 6),0.404 —=6.060 pg (r=0.999 6),0.296 —4.439 pg (r=0.9996),
and 1. 001 - 6.006 pg (r =0.999 7), respectively. The recoveries and RSD of the four components were 95.6% (4.0% ),
97.3% (4.5% ),99.3% (5.0% ) ,and 100.4% (2.1% ) ,respectively.

ginkgo leaf total lactones can be used as the substitute for the determination of terpene lactones.

Conclusion The quantitative reference extract of
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Tab.1 Gradient elution program of mobile phase %
I [/ min BN (A) TEhAH (B)
0~23 25—48 75—52
>23 ~28 48 52
>28 ~30 48—75 5225
>30 ~35 75—90 25—10
>35 ~40 90—25 1075
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RN 1.0 mg ARG, BT

2.3 AR RO HE A PO IR PR X R
PRI IE B RS SRR, i 50% FR B A A 2= T
2.5 mg i i W D K %5 W R 1 3R X B $R I 9 TR
20 mL, i 250 mL &, 0 50% H A R R 20, 47
SRR AR AT RS BUIA D).

2.4 XSGR FE BRSBTS g K%
FRAE, 1 90% HE 50 mL, AR RI 3L 3 b,y s, 253 H

90% W 30 mL 73k BEos, & IF IR S BE W, 251, 3%
TN ER 27wl (IR & N 1. 19 g SR — &
B 8.25 g, J7K1 000 mLfifi 75 i, 9% 15 pH {H % 5.8)
10 L 75 (975 i, N AF ik i 4 (545 B 16 g, AR
2.5 em) b (M BE R R 28 s i 9 AR R AR T
15 mL) , 78 & WL ¥ FH 8% 2 56 2% oh i Uk 2 K, B K
2.5 mL, B REREE A I, FRGE vl 4 B T ko 1
J& , R E 15 min, A (30 ~60 °C)80 mL Jeffit, 575
AUMERA, P SR 1 100 mL PEMG, WOAE BEMGWE, 75
T, BRI N 50% FH S 7R AR, R 2 S5 mL B,
I 50% s 2 Z0 B 45T i, SRR, B

2.5 ZAERMER ORGSR IR G R
WIVE T, Lt VA G o, F R 20 17 I 3 A R AR
DZE sk g &, 4R WA 1,

0 5 10 15 20 5 30
t/min

0 5 10 15 20 25 30
t/min

w

0 5 10 15 20 25 30
t/min
C

AL AT RS S B AR A T B A B AT R R iE i ; C
XSkl AR NEE ;2. 5 A8 C;3. 445N A4 RS
7 B

E1 3F#iAikE HPLC &iLE

A. mixed reference solution; B. reference extract solution of
ginkgo leaf total lactones ; C. test solution;1. bilobalide ;2. ginkgolide
C;3. ginkgolide A ;4. ginkgolide B

Fig.1 HPLC chromatogram of three kinds of solution
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Tab.2 Regression equations, correlation coefficient and

linear range of four kinds of reference substance

HOCRE B,

1L [ )y it REH RETH
(r) pg

HEABE Y=1.6739X-4.6343 0.999 7 1.001 ~6.006

RATNME A Y =1.693 4X -4.657 9
FRASINEE B Y=1.683 8X —4.600 5
RATAE C Y =1.6652X -4.529 8

0.999 6 0.735~5.879
0.999 6 0.404 ~6.060
0.999 6 0.296 ~4.439
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Tab.3 Recovery results of five kinds of compounds

XIS AR IR AR PR CERER RSD
mg %
HARAEE  0.742 0.801 1.523 97.50 100. 4 2.1
0.761 0.801 1.585 102.87
0.761 0.801 1.586 103.00
0.753 0.801 1.551 99.63
0.751 0.801 1.552 100.00
0.752 0.801 1.549 99.50
RAAEE A 0.408 0.588 0.970 95.58 95.5 4.0
0.419 0.588 1.010 100.51
0.419 0.588 1.002 99.15
0.414 0.588 0.946 90.48
0.413 0.588 0.973 95.24
0.414 0.588 0.957 92.35
HRASNEE B 0.205 0.323  0.507 93.50 97.4 4.5
0.210 0.323 0.528 98.45
0.210 0.323 0.548 104.64
0.208 0.323 0.520 96.59
0.207 0.323 0.525 98.45
0.207 0.323 0.506 92.57
RAANEE C 0.263  0.237 0.486  94.09 99.3 5.0
0.270 0.237 0.519 105.06
0.270 0.237 0.520 105.49
0.267 0.237 0.504 100.00
0.267 0.237 0.490 94.09
0.267 0.237 0.497 97.05
BEZEHNEE 1.618 1.949 3.486 95.84 98.3 3.0
1.660 1.949 3.641 101.64
1.660 1.949 3.656 102.41
1.641 1.949 3.522 96.51
1.638 1.949 3.541 97.64
1.640 1.949 3.508 95.84
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Tab.4 Content of terpene lactones in Ginkgo Folium

determined with chemical reference or assigned values of

reference extract %
| AERRY DR R
Mt Joxd i
120710 0.23 0.22 2.2
120704 0.22 0.23 2.2
120712 0.28 0.27 1.8
120833 0.30 0.29 1.7
130802 0.37 0.36 1.4
130804 0.49 0.47 2.1

3.3 AL ke SR REEE b R U AT



- 668 -

Herald of Medicine Vol. 36 No. 6 June 2017

A A H TR R R AR A o SR R SR
A1k Z2FLE5H 5 I AKE i S5, B 8 2K S YRR A v ) ik
PN, fE R BB R Y N — 2 W T
e, a1 RE H R A5 K SRRV 0 25 G R, AR ) 25
FEAK BEAIME BB IR, 5 T 1 K s i) H AR
WK AR TR U A O . X R RO AR
SRR 76 T 1% 58 1A V0T RE I 25 B8, A 3l o &
G, W XERFEAELS TR AR T,
I LA 545 RUREBE AF  HORE, b ak B + 0K}
R PR VRV R A P AR A, A e T
1ESCHRR A T 1 o

3.4 aRMEFR LR ECRRFER SR
AN i R BSR4 (i A, 25 R R A — e S LN, 3
LROTRR, O B AT AL, WO A O ki P e
3.5 AR RR S A at AR BN A At RE 64 M) E 45 R
B AR RTI4TN AR R
A RAS TR B AR NEE C & w22 /T 3.5% ,
TN BE Y & R 22 /0N T 2. 5% , 3¢ AR AV I 3 P g
Xof R IR mT AR AR 07 198 B X T L) o R Ay
I r R PN TR0 1 i, T A ST ) e TR A
Shy 5 e B A I A, PR TR o R ) S e o FH — Uk 2%
B, AR I R B AR Y — A Ao B AT

2RI 5 IR 2 A G R T, IR PR

5, 5 AT IR AR LU, RS AR B , T RO PR ARG 6 A

IS DRI, PR AIHEA T LA v 24 B2 BOCH) S o) IR ) o

PR R A SRR

S 30k

(1] FERZHMZ R 2 e NRICAIE 258 (—3) [M]. b
A P E R 25 R H R, 2010:296 - 297.

(2] ERR,SEENTE, % 2L P2y B TP
AJ7akE g [T ] [ rh 25 2% 3K, 2006, 31 (23)
1925 -1928.

(3] WS RGE, TR R, S IEA 2R B PR A A
-QAMS BT [J]. [ 24 2% 3, 2012,37 (4)
405 -416.

(4]  EHORE RS, TR R, % — 2 AN E 8% b/ B
Bl EL YT B AN 2R R [T ] P2
Z438:,2009,44(5) 390 —394.

(5] Bfifeph, #0255, . X IR 7E b 25 o 42 ]
FEIRIHILT . A E 2575240 ,2013 ,48(3 ) 1462 - 465.

(6] M, I, 20T, A5 B A fe h 2 248 b &
I B BT S EARZGRIRS (1] 28870 M2k, 2013,
33(1):169 - 177.

(7] JARR, fdgk, 8, 4. B0 28 S B DO T B ) o R G
TER R B i e FR I R [T ). 259 002 ks, 2014,
34(3):523 -528.

Hls 28 & i T - M B2 T A AL
REGTMRENRRIZ

(Wb Bt + R W 1 i M PO BE B 25 57358, R 445000)

W E BW RER/STRREGRRIZ MKANANLLE, FiE

AdmRAE T AN AERRE,AET

FHAREFRGERBABYREG RO EMALN 2263 F M 3547, R A P L83 -v0 5 & o s AR & 8 i e K 3R 3R
BRI T L AT L, BR A E ARG RBRI T Z A oK F 10 45, FICEE] 160 min, 32 2 X,
it P a2 E R R TR ARSI SRR AL R T L TAT, TR AL F , TR T L R AR

2
T’TE‘I’FO

KEIF REF R PO A e R E i RR LY

hESHEE  R286;TQ460.6 X#kERIRES B
DOI 10.3870/j. issn. 1004-0781.2017.06.017

XEHS 1004 -0781(2017)06 - 0668 — 05

Extraction Process of Yinxing Huonao Capusle by Central Composite Design-Response

Surface Method

QI Lijun, QIN Hongen, HUANG Huabin ( Department of Pharmacy ,the Ceniral Hospital of Enshi Autonomous

Prefecture , Hubei Province , Enshi 445000 , China )

ABSTRACT Objective To explore the extraction process of Yinxing Huonao capusle.

Methods Central composite





