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Rapid Evaluation on Quality Control of Ginkgo Leaves Extract and
Preparations by UPLC Fingerprint
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[ Abstract ] Objective;: To establish the ultra performance liquid chromatography ( UPLC) fingerprint
method for effective quality control of Ginkgo leaves extract and Ginkgo leaves solid preparation. Method: The
chromatographic fingerprint was obtained with Agilent UPLC column (2.1 mm x 100 mm, 1.8 pm), with
acetonitrile-0. 1% formic acid solution as the mobile phase for gradient elution. The flow rate was 0.2 mL+min ",
and the column temperature was maintained at 30 °C. The detection wavelength was set at 360 nm. The fingerprints
of samples were further evaluated by chemometrics methods including similarity analysis ( SA), hierarchical
clustering analysis (HCA) and principal component analysis (PCA). Result: The fingerprint was obtained within
16 minutes. There were 14 common peaks in the fingerprints, and 4 peaks were identified. With the fingerprint of
control herb and control extract as the reference fingerprint, the samples can be divided into two types according to
the similarity results: one type with similarity of 0.312-0.585, and the other type with similarity of 0.978-
0.993. The results of HCA and PCA were consistent with those of SA. Conclusion: The method is fast and
efficient. It can be used for the quality evaluation of Ginkgo leaves extract and Ginkgo leaves solid preparation.

[ Key words ] Ginkgo leaves extract; Ginkgo leaves solid preparation; UPLC; fingerprint; similarity

analysis; hierarchical clustering analysis; principal component analysis
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Table 1 Information of the samples

P& I B REAE i B0 3 B O i, a4 e Y £ BY
B [E] 2 FEAE 16 min N A R4 5 2 BT 2k 32 . DUAR
A5 I XoF B 24 bE R R AR ECH 4 S L A R RS S
KIS AE S 2 B R AL BE VR R G2 7 i A7 AH L2
a2 LUK i g W 1) A GF 04 i FRECHE E 1T RSy
B o 53 B, D045 o S 45 2R 5 AL 25 25 1
B3 Pk et i 2E A S BA HOIIE .
1 &

ACQUITY #! UPLC ( 3¢ [E Waters 2\ A , £ 45 4
JC S BB, B L, B SRR AR AR AR, 6
AMKG I 2%, Empower {648 T fE% ) ; CP224S,CP225D
AU HL K- (Sartorius ) 5 300H #Y i 7H J5¢ iF UE v (12
[ Elma 23 7)) , Millipore 414l /KAL . 2 @ik al,
IK R ZERR K, HA R 35 Sy A A . AR A I X BB 2
#(Hit5 121160-201304 ) |, FR A i % BE 46 B (L5
110866-201204 ), Xf B& & & T (4t % 100080-
201409) , i Hz 2 (L5 100081-201408 ) , 11125 2 (it
2 110861-201310 ), 5 B 2= % (4t B 110860-
201410) , ¥ F o = B 5 25 5 A F 9T BE . 20 it
FEmfE B 1,

No. R % Eli=2 No. Fii B I3 it
s1 H ISl A1503004 s11 i 3 7 I 20140301
s2 F %1 A1503006 s12 iz 3 541 J K8 1501201
s3 Fr %2 140511 s13 iz 8 7 J K8 1412203
sS4 Hl %2 140703 S14 i 24 551 "% 9 140501
S5 il %3 20140903 S15 EEy J 5 10 N150110
s6 F R4 140502 s16 I J K2 141205
s7 H K5 140709 s17 ) I &2 141204
S8 H5l %6 1410019 S18 AU I & 140813
s9 F %3 20141204 s19 P on ST 1 140803
S10 i 3 3 I3 20150301 S20 ViN: /o &R 12 140416

2 HFEEER

2.1 %% Agilent UPLC %4 (2. 1 mm x
100 mm, 1. 8 pm) , s LN (A)-0. 1% HERKE
W (B), B EBWMH (0 ~4 min, 17% A;4 ~7 min,
17% ~23% A;7 ~ 14 min, 23% ~ 35% A; 14 ~
14.1 min,35% ~50% A;14.1 ~16 min,50% A) , i
0.2 mL-min ", 8 3 K 360 nm, #3830 C,
Feat 2 pl,

2.2 XEEAEWAE R o B0 T M B
ARE S B IR A RS AR, R s

B 1 mL 35 & T 10 g, B R 30 e, INZE R
30 pg, 5 R 20 pg IR, VR IR A 0 BAR IR I
2.3 GRANV I X R 2R U R A U i xR
UM g, RFRRE , BB IEIE P R A
i 10 mL, FR5E Ui, # A AR B 1 h, TR0, AR E
i B AN AR RS B R B AT BB A, BRI,
A% o

2.4 ERAT X RRAR B R W A OB A X
MR 29 0. 12 ¢ KW AR E , B R IZEHEIR L, K
M BE 20 mL, BRE R, B A AR B 20 min,
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JICV PR E T A, Y A L DR I O A, R 5T U
it BELE W, RIS S

2.5 fE RO WO A BUR A SR IO 2
40 mg; PR AT R 10 Fr, BEAC R B R A, K %
Frae BRI HE S F BB R BE 4 9. 6 mg YR K
SR A I e e i 22 SRR N A RS, B
M A S T S R B AT 9. 6 mg R K, R % FR
G, HEIEHE TR T, R % i A 80% W VA Wi 20
mL, B2 i, 75 A 20 min, B O, FEARE
Jife, F 80% H b J U6k 2% 9 0T it , B8 AT, R A, TR
LU, A4,

2.6 FIk¥EE

2.6.1 AFH R R B U, % Sk AR
6 WX, A5 H 45 3 A5 0 i A xR B3 B[R] RSD 1 <
0. 1% ,AHXT W T B RSD ¥ <2.5% , R UL &
R

2.6.2 mAEMRKE  WUE—HAES 6 4, K 2.5 I
T 7 A R R, 2. 1 TR Tk R RE
T A5 JHL 45 o 06 ) A G £ B8 Bif ] RSD 2y < 0.2%
AH X U6 18 L RSD 34 <2. 6% , IR M R AT
2.6.3 FoEtiALe  HUE bR A 2.1 T
T AE 0,2,4,8,12,24 h gERE 04T H A& AL
A U 1 FH 6E R B B R RSD < 0. 3% , A % i 17 B 1Y)
RSD <3.0% , FBIFE 5L AE 24 h NARFRERE .

2.7 FERIUGE S RIEER TSN HE 2.5 TR T ik
il 45 A B A R L e 2. 1 TR (RS S L i
TR, AR 14 AN g BE R LR 1,
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Fig.1 UPLC fingerprint overlap of 20 batches of Ginkgo leaves

extract and solid preparation

2.8 MRS A E S S @RI R
T30 1 245 A T R BB A X R BB TR X R TR
0,45 2.1 IR J7 35 73 Bl HEAR DU 72 , R X 1R 24 61k
R ) (s 1] S A v 2 836 i S0 TR AT AL RE O
W &R G877 (2009 J) , A8 00 BRAE 20 B3 . 5 % B A
R PR G A S T R 0 3,12, 13,14 43 5 D 7
T B R R R R RAER WA 2,
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Fig. 2 Referential fingerprint chromatogram of Ginkgo leaves

extract and solid preparation

2.9 fRaEE o b

2.9.1 MMEZE LU 2.8 TR A A X IR 4E 4
KIS 2 B, SR T v 28 6 3 i S0 1 3 AR oL RS 37
A507 (2009 BR) , £ 5B OE, AW DL L, 43 3 F 5 20
HEAE S A ARRLEE S5 R SR 2, LIRS SRS X il
AHALBE S5 SR Y il il RS BT a5 R LR 3, i 3k
2 FIE 3 0] I, BE A, S1,S2,83,54,810,S11,S12,813,
S15,S16,S17 AHMUE ) >0. 977, 7] I3 K —2&, FE 5
S5,86,57, 8,99, S14, 818, S19, 820 (1 #H {6l B ¥ <
0.977 )3k —2 . 4 W& 16 sC S 43 0l A FHE A=
A A LA R UL 4, ARSI IR 25 S
Xof R IO A vt BRI AE 2 IR AR ARUEE > 0. 977,
PR B i 55 % 2L b R0 G B ERC) o A AL, E R
o 2 AL <0.977 58 M JH i o

F2 20 HiEREBELE

Table 2 Results of similarity analysis

No. AHAL B JoT A No. AHAL B o i
s1 0.992 e s11 0. 992 1t
s2 0.993 1 s12 0.993 1t
3 0.991 1 s13 0. 991 1
s4 0.991 e s14 0. 398 %
S5 0. 367 % S1s 0.978 1t
S6 0.317 % s16 0. 989 1
s7 0.359 % s17 0. 987 1t
S8 0.318 % S18 0. 585 %
$9 0. 477 % S19 0.312 %
S10 0.993 1 $20 0. 426 %

2.9.2 REHHT BIGEIPE 3N T) kB L
Gy M 2 BRI T B A 45 A I Y R X 0 THD
L, 25 L 3 B R S A SPSS 19. 0, X} 20 It FE
i HEAT IR A3, T R ] Ward %, J 5 AR fE
KRB R B, 25 R UL 5, 20 HERE S DI B
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Fig.3 Scatter plot of similarity analysis
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Fig.4 Common pattern of fingerprint from hight quality and low

quality
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Table 3 Relative peak areas of common peaks in fingerprint of Ginkgo leaves extract and solid preparation

WP, BE ST, S2,83,84,810, 811,812,813,
815,516,817 N — 3 Hop e i R oy —28, S M0
JE AR 5L

0 5 10 15 20 25

L s ! N L

[
S14 -
S20
S8 g’-‘
S19

BES5 20 #tiF @B RIS

Fig.5 Result of clustering analysis

2.9.3  FEAHT B A AR X e T FRRAR O S
A SPSS 19. 0, #:47 F i 0 #r, PC1 F1 PC2 R 5T
B3R 91.941% | 1)k PC1,PC2 KE 5154043 51 Ry X il
Y B 2 w5 B W 6, fh B RO, BE S ST,
S2,83,84,S10,S11,S812,S13,S15,816,S17 0] H i
— 2 HARRE MBS BUE S — 26, 5 RS AL
S R — 3
3 itig

AR S 36 3V VROR 4 R K iR T BB R

No. 1 2 4 5 6 7 8 9 10 11 12 13 14

S1 0. 47 0.36 0.33 0. 30 0.29 0.90 1.15 0.26 0.78 0.58 0.14 0.04 0.02
S2 0.48 0. 36 0.30 0. 30 0.29 0.90 1.08 0.28 0.77 0.58 0.17 0.04 0.02
S3 0.34 0.27 0.29 0.35 0.32 0.83 0.84 0.31 0. 67 0. 46 0.17 0. 04 0.01
S4 0.38 0.32 0.31 0.34 0.35 0. 81 0.87 0.35 0. 80 0.54 0.25 0. 05 0.01
S5 0.20 0.21 0.20 0.20 0.19 0. 65 0.78 0.21 0.43 0.33 4.15 2.70 0.70
S6 0.26 0.29 0.25 0.24 0.28 0.87 0.78 0.33 0.53 0.41 6. 66 2.63 0.62
S7 0.12 0.13 0.13 0.15 0.07 0. 60 0. 47 0.08 0.21 0.16 3.60 1.01 0.16
S8 0.12 0.10 0.12 0.15 0.09 0.71 0.45 0.08 0.22 0.13 4.10 1.28 0.17
S9 0.25 0.25 0.25 0.24 0.24 0.82 0.85 0.24 0.55 0.41 3.40 1.93 0.58
S10 0.37 0.33 0.33 0.34 0.31 0.90 0.97 0.30 0.72 0. 49 0.23 0.06 0.02
SI1 0. 40 0.31 0.33 0.31 0.30 0.88 1.05 0.28 0.73 0. 49 0.28 0.10 0.02
S12 0.39 0.30 0.34 0.30 0.29 0.89 1.02 0.28 0. 65 0.50 0.24 0.09 0.02
S13 0.39 0.31 0.33 0.31 0.27 0.88 1.01 0.26 0. 62 0. 42 0.21 0.05 0.02
S14 0.15 0.16 0.16 0.13 0.14 0.61 0. 46 0.19 0.26 0.20 3.48 0. 68 0.21
S15 0.44 0.38 0.35 0.34 0.27 1.08 1.39 0.29 0. 80 0.58 0.41 0.14 0.03
S16 0.37 0.29 0.32 0.38 0.35 0.96 1.00 0. 36 0.77 0.52 0.28 0.06 0.02
S17 0.36 0.26 0.32 0. 36 0.28 0.94 1.07 0.26 0. 69 0. 46 0.21 0.03 0.01
S18 0.31 0.23 0.24 0.23 0.18 0.90 0. 89 0.19 0.53 0.36 2.79 0. 49 0.03
S19 0.09 0.09 0.09 0.08 0.09 0.39 0.28 0.14 0.18 0.12 3.71 0.07 0.02
520 0.20 0.18 0.19 0.16 0.15 0.82 0.68 0.16 0.31 0.19 3.72 0.93 0.28

T 06 3 A I TR AR 2O 1. 00,
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Fig. 6 Result of principal component analysis

80% M WA 75 Ab B, DA B 24 i A 27 il 0 1 S AR
R I X HEZ4 R 0T R R B ) g S0 S 3 RO
HHAMAEEAMA L M E R LR R R REZRNm
A XT38/, H 7R AR A I H i B T 1 S BR i/
A 4 25 5 i A B I BoR i | IR R %
TR VAT R NP S I E PO < 41T ey
AT PR e 12 (Hi e ) i 13 (IR R ) L g
14 (5 B 4= ) 19 AH T i T FR 43 1 R 0. 14 ~ 0,41,
0.03 ~0.14,0.01 ~0.03; %5 & & 4% 51K 2.79 ~
6.66,0.07 ~2.70,0.02 ~0. 70,

R SCHk A0 0 AR A i o ) AR R 48 L
P13 1 R RL B 25 S B 5 3k R FH AR i o B AR
Z W, 207 5 00 )R BRAME7E TR BB U AN I A
20 it FE A AL BE 3 5 45 SR 4 il o 0.765,0.774,
0.784,0.800, 0. 843, 0. 836, 0. 864, 0. 832, 0. 904,
0.799,0.814, 0. 806, 0. 795, 0. 880, 0. 823, 0. 803,
0.788,0.960,0. 836,0. 891 ; 5 25 & & #i Lb, 16 & &
B4 REARLBE BT B /N o BT R 24 64 55 % RE S ) AR

- 68 -

[1 ] 0. R A w50 i 25 3 4E D B e R A S R [T ]
HHEZ(5 8, 2011, 28(4) ;: 145-146.

[2] HERZHRELR S PEARIMEZH#H. —FH[M].
Jb T rp [ B 25 B AR, 2015:392,1080.

[ 3] ets, T8, FREL, 5. B v i 4850 48 R E
R [J]. thE 24, 2002, 33(3): 26-28.

[ 4] WM, Wk, LB . 8A A 78 0B g 2 0
Tk S [T, WiV K 2, 2004, 33 (1):
27-31.

[5] WM&, 2E37, bhadr, 5. A M i 4| HPLC
TR RS [ T]. R =5 5 FF &, 2005, 17
(1) 80-87.

[ 6] 228, PRIL. R A mH 42 I i) HPLC-DAD 45 8C &l
B [T] . wkzhaE, 2010, 22(5) ; 38-41.

(7] Ub3emi, FLode, 208, A 42 B4 ) HPLC-UV
ORISR 1], P EEZ S 4, 2011, 8(15) ; 55-
57.

[ 8] ZF4%, PNEFE. RA M i HPLC & & 48 8L B & #l 4
A BLAT AR E (], b S22 A Ak, 2014,
20(12) ; 52-57.

(9] BIcHk, Wk, TK, 5. & e Mg rig s
& LC-MS B AR RPEM R R i [J]. hE
2544k, 2015, 40(9) : 1738-1743.

[HEHE BE]



