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Quality comparison of Ginkgo biloba leaves from different sources based on
UPLC fingerprint and flavonoid glycosides content
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Abstract: Objective To compare the quality of Yinxingye (Ginkgo biloba leaves) from different producing areas, sexes, and tree ages
in the same harvest period to provide the basis for resource evaluation. Methods The samples of G. biloba from five areas were
investigated and collected, and the contents of rutin, quercetin, isorhamnetin and kaempferol were determined by ultra-high performance
liquid chromatography (UPLC). The UPLC fingerprint of G. biloba was established by using the software of similarity evaluation system
of chromatographic fingerprint of traditional Chinese medicine of National Pharmacopoeia Committee. The quality differences of G.
biloba leaves of different sexes were discussed by principal component analysis and partial least square discriminant analysis. Results
The similarity of samples in each group was greater than 0.85, and the similarity between female plants was lower than that between
male plants. The origin, sex, and tree age had certain effects on the chemical composition and proportion of G. biloba leaves, and the
similarity of fingerprint of mature plants was larger than that of seedling plants. Phenophase differences between HM population was
different from other populations. Conclusion There are differences in the characters and characteristics of G. biloba leaves of male and
female plants from different areas. The quality of G. biloba leaves in LT population is better and more stable. The stability of seedling
plants is higher than mature plants. Besides, the quality differential markers of G. biloba leaves of different sexes are different. In this
paper, UPLC fingerprint rapid detection method was established, and fingerprint similarity evaluation was carried out. Principal
component analysis and partial least squares discriminant analysis were used to analyze the quality of G. biloba leaves with different
genders, which provided a scientific basis for the quality comparison and resource evaluation of G. biloba leaves.
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Table 1 Collection information of G. biloba leaves collected from Zhejiang and Jiangsu provinces
5 CRES M &F (B 4 N EHRm | wS CRES MW &% B 4 (N km
S1 LT-M1 M 117°99’ 34°63’ 24 S19 HM-F3 F 118°05’ 34°44' 18
S2 LT-M2 M 117°99’ 34°63’ 24 S20 HM-F4 F 118°05’ 34°44' 18
S3 LT-M3 M 117°99’ 34°63’ 24 S21 TMP-F1 F 119°25’ 30°02' 1176
S4 HM-M1 M 118°05’ 34°44' 18 S22 TMP-F2 F 119°25’ 30°02' 1176
S5 HM-M2 M 118°05' 34°44' 18 523 TMP-F3 F 119°25’ 30°02' 1176
S6 HM-M3 M 118°05' 34°44' 18 S24 TMP-F4 F 119°25' 30°02' 1176
S7 TMP-M1 M 119°25' 30°02' 1176 S25 TMV-F1 F 119°27 30°17 340
S8 TMV-M1 M 119°27' 30°17 340 S26 TMV-F2 F 119°27 30°17 340
S9 TMV-M2 M 119°27' 30°17 340 S27 ZAFUD-F1 F 119°73’ 30025’ 31
S10 TMV-M3 M 119°27' 30°17 340 S28 ZAFUD-F2 F 119°73’ 30025’ 31
S11 TMV-M4 M 119°27’ 30°17 340 S29 ZAFUD-F3 F 119°73’ 30025’ 31
S12 LT-F1 F 117°99’ 34°63’ 24 S30 ZAFUD-F4 F 119°73’ 30025’ 31
S13 LT-F2 F 117°99' 34°63' 24 S31 ZAFUD-F5 F 119°73’ 30°25' 31
S14 LT-F3 F 117°99' 34°63' 24 S32 LT-S1 NA 117°99’ 34°63' 24
S15 LT-F4 F 117°99' 34°63' 24 S33 LT-S2 NA 117°99’ 34°63' 24
S16 LT-F5 F 117°99’ 34°63' 24 S34 LT-S3 NA 117°99’ 34°63' 24
S17 HM-F1 F 118°05’ 34°44' 18 S35 ZAFUD-S1 NA 119°73’ 30025’ 31
S18 HM-F2 F 118°05’ 34°44' 18 S36 ZAFUD-S2 NA 119°73’ 30025’ 31

MRk F-iEbk  NA-JSHPERHE

M-male F-female NA-no gender characteristics
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1, 2-male plants 3, 4-female plants 5. 6-seedling plants

1 REMKRE
Fig. 1 Sample pictures of G. biloba
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1-rutin  2-quercetin  3-isorhamnetin  4-kaempferol
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Fig. 2 UPLC chromatograms of reference solution (a),
male G. biloba leaves extract (b), female G. biloba leaves
extract (c), G. biloba seedling leaves extract (d)

Fz2 REMHRIBLEERAENELSR
Table 2 Fingerprint similarity in G. biloba leaves

i AMRUE | g5 MUZ | w5 MIUE
S1 0.900 S13 0.905 S25 0.891
S2 0.928 S14 0.908 S26 0.892
S3 0.957 S15 0.927 S27 0.907
S4 0.894 S16 0.896 S28 0.871
S5 0.931 S17 0.895 S29 0.887
S6 0.958 S18 0.905 S30 0.930
S7 0.908 S19 0.915 S31 0.922
S8 0.966 S20 0.928 S32 0.935
S9 0.942 S21 0.917 S33 0.917
S10 0.879 S22 0.922 S34 0.949
S11 0.879 S23 0.921 S35 0.976
S12 0.865 S24 0.910 S36 0.978
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rite e B R B o AR A 0.21~1.86 mglg, T3
N 0.55 mg/g. MERRERAS - F FF it S B R R A
A5 1E N 0.11~0.93 mg/g, P14 0.39 mglg. f
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Table 3 Determination of total flavonol glucoside (} +s . n=23)

i BN /(mg g7 i IR AARE(mg g7t i BN /(mg 97Y)
S1 0.29+0.00 S13 0.55+0.04 S25 0.18+0.00
S2 0.23+0.01 S14 0.570.00 S26 0.38+0.01
S3 0.27+0.01 S15 0.59+0.01 S27 0.38+0.00
S4 1.86+0.01 S16 0.46+0.02 S28 0.31+0.02
S5 0.92+0.03 S17 0.450.00 S29 0.32+0.01
S6 0.63+0.02 S18 0.630.02 S30 0.18+0.01
S7 0.29+0.02 S19 0.93+0.01 S31 0.11+0.00
S8 0.54+0.03 S20 0.38£0.00 S$32 0.56+0.04
S9 0.38+0.01 S21 0.210.00 S33 0.26+0.00
S10 0.21+0.01 S22 0.18+0.01 S34 0.61+0.01
s11 0.43+0.02 S23 0.35£0.00 S35 0.13+0.00
S12 0.33+0.02 S24 0.34:0.02 S36 0.23+0.01
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Fig. 3 Principal component analysis score chart of all
samples
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Fig. 4 Partial least squares discriminant analysis score map and VIP value map of male G. biloba samples
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Fig. 5 Partial least squares discriminant analysis score map and VIP value map of female G. biloba samples
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Fig. 6 Partial least squares discriminant analysis score map and VIP value map of G. biloba samples at seedling stage

e FELE LR I B B R 2 R0 WA
R ] LE A S R 24 P AR R B O AR O P )
5 PEGITC I oG R P AR MR P I AR E
SRR, SHERRAHLL, MERRSTER PR e iR,
ASHIFFEEE RrTH, AN R 3 DR HOR SRS ] %
IRA PR — € M. OA SCRR PO AR A
AR TR S0 (R AR R A ATV 225 (k8 , F
ARETEERIESE E LRI AT SENE, EHEE TR
BT YA T BT P .

AT 5 I8 I o AR AT H 38 B R X R AT SR N
%, DUMAIRERON TRV AT G, s i i
b5 B T T M XA I 268 R0 B A AR A DA
SO RA = 2 7, R UPLC BoR &L
TERA 2 4 B B R RO 1A B
Jiik, VMAMREERSHf e, HERf S IR R AR A I
i R N R . L T DR S E
T AR ALRE VPN 45 A PCA J PLS-DA IR A 24544 5
BN L, R 2R A e AP A e



¢H B 202475 #53% H 13 Chinese Traditional and Herbal Drugs 2022 July Vol. 53 No. 13

« 4131«

RIS

BT PRV AE OG o ) 2 A E A RO S At
B, AR L TTER T T, RREENL R
At LTk —Tn, ARBRIWOR A % ™ 5
T 1A TR P R G AR o BHA PPN R AT 24
MBE, KBRS, RERAsTIaiE,
XF TR A A WL & HAA R L.

Ak AL E Kb E AR E S A A
T & RAEA .

HBAR AL FATEEA G R

SEHk

[1] HREZ [S]. —¥6. 2020: 329-330

[2] Goh L M, Barlow P J, Yong C S. Examination of
antioxidant activity of Ginkgo biloba leaf infusions [J].
Food Chem, 2003, 82(2): 275-282.

B T, WKREMS, BEF. AR L
PESNFRFFCRE [3]. YLIRARREI i, 2015, 32(3): 5-8.

[4] GagnéB, Gdinas S, Bureau G, et al. Effects of estradiol,
phytoestrogens, and Ginkgo biloba extracts against
1-methyl-4-phenyl-pyridine-induced oxidative stress [J].
Endocrine, 2003, 21(1): 89-95.

[5] Hor&koval, Licht A, Sandig G, et al. Standardized
extracts of flavonoids increase the viability of PC12 cells
treated with hydrogen peroxide: Effects on oxidative
injury [J]. Arch Toxicol, 2003, 77(1): 22-29.

[6] Kubota Y, Tanaka N, Umegaki K, et al. Ginkgo biloba
extract-induced relaxation of rat aorta is associated with
increase in endothelial intracellular calcium level [J]. Life
Sci, 2001, 69(20): 2327-2336.

[7] van Beek T A, Montoro P. Chemical analysis and quality

biloba
phytopharmaceuticals [J]. J
1216(11): 2002-2032.

[8] xIMEME, 224k, 5%, UPLC a4 B P i 4R Ay

control leaves, extracts, and

Chromatogr A, 2009,

of Ginkgo

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

eI LR R [3]. SR T A
23(1): 64-68.

XIEEFE. RA IR A NMR Fi5 SIS 704 e
AT [D]. Kb IR K 2, 2004

TABAR, R, WU, HRAT SRR 00 24 B AT PR R
[J]. &5, 2006, 8(6): 7-9.

WM, B, BOKEE, S5 R ERES BN AR AR
AR RW TR S i [3]. R 2, 2005, 36(9):
1388-1391.

AR, FRE. WA EMN TR AR EIVK [
LR TR, 2021, 55(1): 10-14

XN Fe. ERMI TR bk R B [J]. R i
1}, 2020, 26(24): 99-101.

VT, SRR, H AN E =t AN [F) 2R 4R A o
BERTHSENE [ BBz, 2013, 32(3):
169-171

FoPF. BT BRI AH I 1 4R A Rt I et A
[D]. HiM: Wik, 2019.

Tk AR, HEEZ R BRI T AHRA [3]. 7
W 5RHH8IE, 2021, 20(4): 42-44

TRE, /N, SO, 2. R TR IR R R
SRMEREDN T [0 TEARMEH, 2011, 52(12): 89.
JAMSC. ARAY (Ginkgo biloba) M KA KR B Sk
[3]. VEFHA2:2:4R, 2006, 18(4): 83-86.

Jatet, TH, WA, 5% St EERSESAK
ZE AR AR SR T (9] PR R AR,
1998, 23(5): 267-269.

XHESE, B, WEm, & MERRZHEY Y
JREERS A B BT ROAR [3]. R 2R Bk,
2012, 19(4): 104-107.

FEARIE, 2K, FLALEE, S ARAP MR e O
RS A AR S 2 A (1] N2 EE
&%, 2014, 25(5): 1077-1079.

VMG, SRR, BOCE, F. R4 MR X SR
w2 A [0 = r e, 2009, 31(5):
447-453.

k&, 2017,

[FriEsds 9]



