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MLkt R, FRIRRE 514 101.03%. 100.86%. 100.78%. 101.02%, RSD {H7r514 0.87%. 0.29%. 1.30%-. 1.34%.
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Determination of ginkgolide A, B, C, and K in Diterpene Lactones from Ginkgo
biloba for injection by HPLC-ELSD
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Abstract: Objective To establish the method for determination of ginkgolide A, B, C, and K in Diterpene Lactones from Ginkgo
biloba for injection by HPLC-ELSD. Methods HPLC-ELSD method was adopted. Phenomenex Luna C;g column (250 mm X 4.6
mm, 5 um) was adopted with mobile phase consisted of tetrahydrofuran — methanol — water in gradient elution. The flow rate was 1.0
mL/min. The temperature of column and drift tube was set at 30 and 105 ‘C, respectively. The flow rate of gas maintained at 3.0
L/min. Results The liner ranges of ginkgolide A, B, C, and K were 1.70 — 8.50 pg/mL (+=0.999 7), 2.45 — 12.5 pg/mL
(7=0.999 8), 0.30 —1.50 pg/mL (=0.999 7), and 0.25 — 1.25 pg/mL (+=0.999 7); The average recoveries were 101.03%, 100.86%,
100.78%, and 101.02%, with RSD values of 0.87%, 0.29%, 1.30%, and 1.34% (n=6), respectively. Conclusion The method could
be used for the determination of ginkgolide A, B, C, and K in Diterpene Lactones from Ginkgo biloba for injection with a good
sensitivity, accuracy, and reproducibility.
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R, HAPULERE. R P R4
X AT R BUal bk sk AR A0 R4 98 46 24 B
YEHIPSY, 5236 5% ) HPLC-ELSD W) 75 AR 47
AT RA AR AL By C. K 3HTIERI.
SERRWIZ TR Pty AERG, i AT
T P R R BT R A TR AR
1 NEH5RH
Agilent 1200 B = R0AAH L S L4 H 22k
A VUTCACHERAEE AL FEAR CGEEZRE AT]D;
Alltech 2000ES 28 & GHUN A A (SE1H BARAF]D;
XP6 BT HT R (MR - FTRIZ A7)
i (aital, AT ERA D PIA
W ((al, SEERHLA WD, WANES A (itS
110862-201310)- #4AF W lE B (4lk%5 110863-201209) .
B NEE C (JIk'S 110864-201307) ARAT TG K (it
5 111936-201201) X B S 34706 1 H [ £ 25 b e
WEFCREs T HARAY il R (45 20121005
20121008 . 20121011 . 20121015 . 20121018 .
20121021, 25 mg/3Z, 1L FEGLNIRMBARA D,
KAy alitk K,
2 FEEHR
2.1 BIEEHG
Phenomenex Luna Cg (At (250 mmX4.6 mm, 5
um); JishA: PUERIE (A) - /K (B) - HIEE (C),
BEFEDEL W 15 AR E: 1 mL/min; A:#{: 30 C;

ERERE: 105 C, FAMPRE: 3.0 L/min.

R1 BERRERF

Table 1 Program of gradient elution

¢ /min WA A% B B/% WA C/%
0~13 10 30 60
14~20 10 60 30

22 FREIHI&
221 AN IRESE B E S R ARG A A
Bis Av By Cv KOO IE S, 00 FF s At ol ol 2
MR Av By Cv K 23924 0.34. 0.49. 0.06. 0.05
mg/mL iG] TR
2.2.2 RS I EIAE O AR A s P
53, IKAERAE, EREEEAE 25 mL #ifET, N
KEZIE . K% EN 4mL, & 10mL 84, fne
mol/L 5% 2 mL, &+ 3.5 h, INH B BFR £ %)
g, #2455, it
2.2.3 PP BOAVE ARG AR AT —ns P IS 1 Ak
T3 TS AN A il A g SRR B A i, d%
“22.27 TR T, HIAS B B
2.3 RFERAMRE

3 TR 5 6 B AR AR o A TR B ot
PR 10 pL, 76 BIREELIF T, 2
etk WK 1. g RERPMRA NN AL B, C.
K IR R UF o 5, BIPERE SR IR AL B. C.
K AF N £ B BsF ) A T4

3 C

t /min

LA NG C 2R A - NIEE B 4 IS K
1-ginkgolide C  2-ginkgolide A 3-ginkgolide B 4-ginkgolide K
LEEXMRMA (A, EFRREZMERE (B) FAMME (C) MEMREEIEE
Fig.1 HPLC of mixed reference substance (A), Diterpene Lactones from Ginkgo biloba for injection (B), and negative sample (C)
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TRV RO BB A b, 0 5 L B8 AR KR
BEATERPERNT . R 2,

25 EEMR

2 W UV Ao RS RO B, 0 PR R A
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Table 2 Regression equations and linear ranges
L [R5 ro PRI/ ng
WA WEE A Y=0.6957 X—3.9284 0.9997 1.70~8.50
WAWEEB Y=0.7328 X—4.0793 09998 2.45~12.25
WAHWEEC Y=1.0432X—54740 09997 0.30~1.50
WHWEEK Y=0.618 5X—3.6070 0.9997 0.25~1.25

WAAEE A By Cy K &R 0.22, 0.304
0.24. 0.18 pg (S/N=10).
2.6 FEEERE

IR 0T HE SR, SR IERE 6 IR, REIREERE
10 puL, MEMWANEE AL B. C. K IEmMA, it
STAFUETHI A RSD 1B 5374 0.83%10.67%-0.53%-
1.38%.
27 BREMRIE

K55I TSl 20121002 FIAER SR, 20591
THHI% 05 04 2 4. 64 12 24h, FEFE 10 pL, W&
WETAR . THEARAY N TE AL B C. K HIIEAR, RSD
398 1.32%. 1.14%. 1.31%. 1.63% (n=6),
S5 RR AL IR TRURUCE 24 h 0T .
28 EEMHRAE

At 54 20121002 S EBCAT 6 43, 1
FEIE, DTHRE S PR NEE A By C K 9 P340
RN 1.642. 2716, 0.156. 0.164 mg/mL,
RSD {53 54 1.79%- 1.81%- 1.47%- 1.38% (n=6).
2.9 MAEEENERIRLE

524 20121002 FA7E ST FHARAT ik N B 5
o MKAL R, € R A 25 mL &, K
B EZE, FMEER2 mL, & 10 mL &4,
L9 4, FEEIMATTEIREZ S0 1.635. 2.686.
0.153. 0.168 mg/mL 4RATINEE AL By C. K XA
W 1.6+ 2. 2.4 mL, HIRMEER. % BiRt
WA E, ARATNEE A By C K PP nkE ]
W35 101.03%. 100.86%- 100.78%. 101.02%,
RSD 1EHM 14 0.87%- 0.29%. 1.30%- 1.34% (n=9).
2.10 #HSENE

0 S FH AR A ki (N AR 6 it GRS 20 ik
20121005 . 20121008 . 20121011 . 20121015
20121018+ 20121021), il & ARSI, REKIEEFE
i 10 pLo HOURA X SR, 0 AR 5. 15 uls
i PR AAEIE, DA TR R0 B 4% A s —
RUETVHE, S5 R NAR 30 ARYEINE 45 IR e v o AR

A il A BERE S AR AT U BE AL By C KR IAS
/T 120 220 0.1, 0.1 mg/mL.

x3 EHBAREZMEAEEPIRETALE AL B. C. KUE
ZER (n=2)

Table 3 Determination of ginkgolide A, B, C, and K in

Diterpene Lactones of Ginkgo biloba for Injection

(n=2)
W JitE & /(mgmL ™)

A B A AN B AN C WA AR K
20121005  1.610 2.683 0.153 0.162
20121008  1.594 2.664 0.154 0.164
20121011 1.641 2.713 0.159 0.161
20121015 1.677 2.648 0.152 0.163
20121018 1.623 2.563 0.153 0.166
20121021  1.618 2.637 0.151 0.163
3 iR

3.1 SRR

SR N ER TR A NEE A By K &
BN, 7 220 nm EAMGI N #E 1R 08
(PRI, JF B RAFIZPEOC R, HITs A —
i IR PR A AR AL B SrEbbis e, R Ay P s
C & 5 E AR ELAS S e e XU, 7 220 nm WO 1R
N, BRI, G T A R RARI AR A R C 1Y
D2, PRI SE AN 85 AN BB A2 (7 s RS0 R A5 oAy 7
A. B. C. K PJEK. N ZERIT AT &S 5L GE
fo BRI, H TR B AH— B 2 A LA R
AV, KD 2t IR Ay, e g KO,
HPLC-ELSD ¥2: 1] DLy A2 [A) I 00 s 33 5 F A Ay —
i A EE AL A NS AL By C. K IEESK, kAN T
DRS00 B i) 250 AN i P 58 A/ A D028 00 5 ¥ S P AR A
i N EE AR A N R C HIERE . 1% S H
BT U YR I 2 A A R R T i
BF2E A o
3.2 KNESEEE

ELSD Al &% (P AN S EE S HO R 2% R RS
B FESAARAR . 7F ELSD b=, 2
AAEBREHE SRR, KKBUK &% 3 8UE
SAGUER . TS SR BARR, WA
SEAT; I i I DUDRY: ol SR A4 R 5 SR U AS i .
B L0 A AT P PR I 45 20 0ot S A Sy, A
a7 B, BN, BRI ER 3.0
L/min, EREEHEEN 105 CH, FL&Re.
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