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Determination of Ten Flavonoids in Ginkgo Leaves Extract from
Different Manufacturers by UPLC-MS/MS
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[ Abstract | Objective: To establish an Ultra-High Performance Liquid Chromatography-Triple Quadrupole
Tandem Mass Spectrometry ( UPLC-MS/MS) method for determination of ten flavonoids in ginkgo leaves extract,
and provide scientific basis for its quality control. Method; The analysis was performed on a ACQUITY™ UPLC
BEH C,; (2.1 mm X 50 mm, 1.7 pum) with 0. 1% formic acid solution-acetonitrile as the mobile phase for
gradient elution (0-5 min, 90% -70% A ; 5-8 min, 70% -50% A ). The column temperature was 30 °C and the flow
rate was set at 0. 3 mL-min~'. Result: All 10 flavonoids showed good linear relationship (0.999 5-1) with the
peak area within their tested ranges (0.01-85.00 mg-L~'). The average recoveries of ten flavonoids were
96.10% , 96.77% , 97.61% , 97.83% , 100.49% , 99.28% , 98.29% , 101.23% , 101.28% and 102.25%
with RSD values below 5. 0% . Total content of flavonoids in different batches of ginkgo leaves extract ranged from

89.29 mg-g ' to 114. 18 mg-g~'. The content of flavonoid glycosides accounted for a large proportion in the total
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flavonoids, while the contents of flavonoid aglycone such as luteolin and taroxinin were lower. The different

flavonoids also had significant difference in content, for example, the contents of diglycoside rutin and quercetin-3-

0-B-D-pyran glucose (4—1) -a-L-pyran rhamnoside were higher than the content of monoglycoside (isoquercitrin,

quercetin). Conclusion: The method can be used for qualitative and quantitative analysis of flavonoids in ginkgo

leaves extract.
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Fig.1 MRM of ten compounds in ginkgo leaves extract

2.2 i B URIR B 150 °C, fif 5 U A
0.15 mL-min~", £ J B K 11 ( MRM ) , # 7L < 0% &
50 Leh™" BRI S ACH & 1 000 Leh ™" i v 500 <00
JE 550 C, BMEHBRE3.0 KV, BASH L1,
2.3 WA
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Table 1 MS parameters of 10 investigated compounds

ks BT MRM HIXF 5y HESLI PREFIT il 3 BE
L7 SN M g TR JE/V [E/min dE/eV
1 ES™  609.35>300.27 610 52 1.35 34

2 ES”  463.28 >300.22 464 38 1.63 28
3 ES™  609.35>300.08 610 50 1.75 34
4 ES* 449.22>30.313 448 12 1.98 12
5 ES” 285.09>132.86 286 44 2.21 32
6 ES- 301.09>150.89 302 36 3.25 22
7 ES™  269.16>116.90 270 40 4.01 34
8 ES” 285.09>92.73 286 48 4.35 34
9 ES- 315.16>299.99 316 38 5.05 22

10 ES™ 283.16>268.02 284 36 5.75 26

(13 000 remin "' ,2 min) B FVE WK .4 CARTE, & .

®2 HHEOARAFERRESMRAMREERYE
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AR IR, T 70% WP RO BT Bk RE 3wl R T
80.00 mg- L', SH iz 1F 40. 10 mg- L', #i} fz & -3-
O-B-D-M W 75 %5 B-(4 — 1) -a-L-HiE W 5L 25 B 3
85.00 mg- L', #it Bz 1F 44.00 mg- L~ KRB %E
10.20 mg - L™", Mt iz 2 10.20 mg - L', 3¢ &
15.20 mg-L™" 11 Z5 i 10.70 mg - L™', B [/ 2= &
10.20 mg-L ™", 35462 10. 10 mg-L ™' iR & Xt B8 5
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Table 2 Linear regression data,LOD and LOQ of ten investigated compounds

14y b LR /gL r ERR/pg L R gL
1 Y=21321X-176.73 0.01 ~80.00 0.999 9 0.40 0.14
2 Y =12 753X +342. 81 0.01 ~40. 10 0.999 9 1. 86 0. 60
3 Y =17 854X +3 275 0.01 ~85.00 0.999 9 0. 46 0.15
4 Y=7532.4X +821.52 0.01 ~44.00 1 0.48 0.15
5 Y =24 375X +4 327.5 0.01 ~10.20 1 8.55 2.85
6 Y =10 342.2X +3 452. 1 0.01 ~10.20 1 3.88 1. 30
7 Y=13342X +1 043.3 0.01 ~15.20 0.999 5 0.93 0. 30
8 Y=3125.1X +633.7 0.01 ~10.70 0.999 7 7.50 2.55
9 Y =21352X-273.1 0.02 ~10.20 0.999 9 2.97 0.90
10 Y =29 865X +3 423 0.05 ~10. 10 0.999 5 10. 50 3. 14
2.4.2 KHmE EEMMBEEERE KBER £ 0BREERSOESHETERREMY (1=6)
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Table 3 Repeatability, precision and stability of 10 analytes (n =6)

‘ A % % RSD/ % wEM e b
Wy
Al AWM RS/ mgg' RSD/%  RSD/%
1 0.5 1.0 42.12 0.5 0.5
2 0.8 1.0 14.31 2.0 1.4
3 0.2 1.5 20.21 1.3 1.2
4 1.3 1.3 11.17 1.1 1.4
5 0.4 1.1 0.77 3.9 1.0
6 1.2 1.5 1.41 1.9 1.2
7 1.1 1.2 0. 64 2.8 1.1
8 0.3 0.8 1.10 2.9 2.3
9 2.6 2.6 0.85 1.0 1.1
10 1.0 1.0 0.16 1.0 0.8

A B B F BR Y 20301 TR 5 kI A it
AR, B 2.1 TR A3y I R AR 4% T T 2
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2.4.4 FESVEBEWE  H bR, W E IR
20 HEA TR GEAR A I 4R U 10 b R A A3 A
B SESE LG S, R R v 2 1) A R A
SRR MR B A B 89.29 mg- g7 B R
SRBCR 114,18 mgeg ™" 5 Al — b Y A ) 3 R R 2K

F4 REMRBR A 10 A2 ER A2 E RS

Table 4 Recoveries test of ten flavonoids in ginkgo leaves extract

28 S ORI 2R AR S W T o B Y L
BIER , R R R R SEAERFHET TS ERMIE. A~
[7] 2 B 2 A5 W 2 1] & 22 53 R FEBCPA J , XU
T LAB B 2R -3-0-B-D-1H 1 ) % - (4—1) -a-
L-ntt vy B2 8 5 e g R O (S R

) E R

% B aly v i /mg A/ mg W45 i/ mg ] e 2/ % 2 IS % RSD/%

BT 0.4212 0.4220 0. 825 4 95.78 96. 10 1.8
0.4212 0.422 0 0.821 1 94.76
0.421 2 0.4220 0.8227 95.13
0.4212 0.4220 0.839 6 99. 16
0.4212 0.422 0 0.820 8 94.70
0.421 2 0.4220 0.830 9 97. 09

S 0.143 1 0.1515 0.290 0 96. 96 96.77 0.6
0.143 1 0.1515 0.288 4 95. 89
0.143 1 0.1515 0.289 6 96.72
0.143 1 0.1515 0.290 8 97. 48
0.143 1 0.1515 0.289 3 96. 48
0.143 1 0.1515 0.290 2 97.11

¥l i 2 -3-0-B-D-TIL I 0.202 1 0.205 3 0.405 5 99. 07 97. 61 1.6
HiEHE-(4—1) -a-L- 0.202 1 0.205 3 0.402 6 97. 65
b g B 2 0 0.202 1 0.205 3 0.397 2 95.04
0.202 1 0.205 3 0.401 0 96. 90
0.202 1 0.205 3 0.405 7 99. 17
0.202 1 0.205 3 0.402 9 97. 81

Witz 0.1117 0.102 5 0.211 4 97.27 97. 83 2.0
0.1117 0.1025 0.209 3 95.24
0.1117 0.102 5 0.212 0 97. 81
0.1117 0.102 5 0.212 6 98. 48
0.1117 0.102 5 0.211 3 97.13
0.1117 0.1025 0.2153 101. 07

KB E 0. 007 7 0. 008 0 0.015 8 101.25 100. 49 2.6
0.007 7 0. 008 0 0.015 8 101. 61
0.007 7 0.008 0 0.015 7 99. 58
0.007 7 0.008 0 0.016 0 104. 20
0.007 7 0.008 0 0.015 7 100. 12
0.007 7 0. 008 0 0.015 4 96. 20

Wi iz % 0.014 1 0.0150 0.029 5 102. 67 99. 28 3.2
0.014 1 0.0150 0.028 6 96. 35
0.014 1 0.0150 0.028 9 98. 48
0.014 1 0.015 0 0.029 0 99. 51
0.014 1 0.0150 0.029 6 103. 15
0.014 1 0.0150 0.028 4 95.51
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sk 4
g Hah i /mg A AR/ mg W45 1/ mg MU/ % - 147 [l i 2/ % RSD/ %
JERE 0. 006 4 0.006 5 0.012 7 96. 92 98. 29 1
0. 006 4 0.006 5 0.012 9 100. 72
0. 006 4 0.006 5 0.012 8 97. 84
0. 006 4 0. 006 5 0.012 6 95.93
0. 006 4 0.006 5 0.0129 99. 51
0.006 4 0.006 5 0.012 8 98. 82
1 23 gy 0.0110 0.010 0 0.021 2 102. 00 101. 23 1.2
0.0110 0.010 0 0.021 3 102. 84
0.0110 0.010 0 0.021 2 101. 56
0.0110 0.010 0 0.021 0 99. 64
0.0110 0.010 0 0.021 0 100. 12
0.0110 0.010 0 0.021 1 101.24
SRZEZR 0.008 5 0.008 5 0.017 1 101. 18 101. 28 1.5
0.008 5 0.008 5 0.017 1 101. 25
0.008 5 0.008 5 0.017 3 103.70
0.008 5 0.008 5 0.017 2 101. 88
0.008 5 0.008 5 0.017 0 100. 48
0.008 5 0.008 5 0.016 9 99.21
JEAE TR 0.001 6 0.001 5 0.003 1 100. 00 102. 25 1.6
0.001 6 0.001 5 0.003 2 104. 84
0.001 6 0.001 5 0.003 1 103. 28
0.001 6 0.001 5 0.003 1 101. 49
0.001 6 0.001 5 0.003 1 102. 39
0.001 6 0.001 5 0.003 1 101. 49

TEFRAE 09 0.010 g

x5 AERB|ERWY 10 MEBAH S SIENE

Table 5 Determination results of ten compounds from different manufacturers mgrg ™!
IRV 1 2 3 4 5 6 7 8 9 10 JE Ty
al 42.12 14.31 20.21 11.17 0.77 1.41 0. 64 1.10 0.85 0.16 92.74
a2 46. 32 18.43 18.21 10. 55 0.54 1.22 0. 44 1.31 0.94 0.19 98. 15
bl 49.01 11.43 25. 44 11.33 0. 67 0.98 0.71 0. 89 0.81 0. 14 101. 41
b2 50. 11 16. 48 19.55 8.90 0.51 1.37 0. 49 1.22 0.91 0.11 99. 65
cl 37.54 15. 66 28.33 13.01 0.61 1.03 0.55 1.09 0.83 0.16 98. 81
c2 42.96 14.21 26. 46 12.01 0.76 1. 44 0.43 1.32 0.84 0.16 100. 59
d1 47.25 18. 30 20. 33 9.43 0.53 1.24 0.70 0.90 0.73 0.19 99. 60
d2 49.99 11.35 29. 46 13.79 0. 66 1. 00 0.48 1.23 0.82 0.17 108. 95
el 51.11 16. 36 27.52 12.73 0. 50 1. 40 0.54 1.10 0.74 0.11 112. 11
€2 38.29 15.55 21.15 10. 00 0. 60 1.05 0.43 1.34 0.75 0.13 89.29
fl 43.82 14.11 30. 64 14. 62 0.75 1.47 0. 69 0.91 0. 65 0.16 107. 82
2 48.19 18.17 20. 01 13. 49 0.53 1.27 0.47 1.24 0.73 0.19 104. 29
gl 50. 99 14.78 28.99 10. 60 0. 66 1.02 0.47 1.11 0. 67 0.14 109. 43
g2 41. 40 19.03 27.08 12.56 0.50 1.41 0.76 1.27 0.96 0.18 105. 15
hl 45.53 11. 80 20. 81 9.87 0.73 1.22 0.52 0. 86 0.82 0.16 92.32
h2 48.18 17.02 30. 15 14.43 0.56 0.98 0.59 1.18 0.93 0.16 114.18
il 49.26 16. 17 19. 69 13.32 0. 66 1.37 0. 46 1. 06 0. 84 0.19 103.02
i2 36.90 14. 67 28.53 10. 46 0.83 1.03 0.75 1.28 0. 86 0.17 95.48
jl 42.23 18.90 26. 64 12. 40 0.58 1. 44 0.52 0. 87 0.74 0.11 104. 43
2 46. 44 15.37 20. 47 9.74 0.72 1.25 0.58 1.19 0.83 0.13 96.72
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