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Abstract: Objective To establish an High Performance Liquid Chromatography - Triple Quadrupole Mass Spectrometry (HPLC-
QQQ) method for determination of thirteen flavonoids in Ginkgo leaves preparations. Methods The separation was performed on
an Agilent Poroshell 120 EC-Cyg (50 mm > 3.0 mm, 2.7 pm) with the mobile phase consisted of 0.1% formic acid solution
acetonitrile for gradient elution. The column temperature was set at 30 °C, and the flow rate was 0.3 mL/min. The flavonoids were
detected by electrospray ionization mass spectrometry in negative mode with multiple reaction monitoring (MRM) mode. Results
Thirteen flavonoids, such as rutin, isoquercetin, quercetin-3-O-p-D-glucosyl (1—2)-a-L-rhamnoside, kaempferol-3-O-rutinoside,
narcissus, quercetin, apigenin-7-O-B-D-glucopyranoside, luteolin, quercetin, apigenin, kaempferol, isorhamnetin, and genkwanin had
good resolution, and showed good linear relationships in their respective mass concentration ranges (r=0.999 0). The values of RSD
of precision test and repeatability test were all less than 3.5%. The sample solution was stable within 12 h. The recoveries of thirteen
flavonoids were within 94.5% — 100.5%. The contents of total flavonoids in Ginkgo leaves preparations from different batches had
little difference, and it was quite different in different batches of samples. The proportion of flavonoid glycosides was relatively large.
The contents of rutin and narcissus were higher than those of monosaccharides (isoquercitrin and quercitrin), while the contents of
genkwanin and luteolin were the lowest. Conclusion The method has good separation, simple operation, and strong specificity. It
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can clearly reflect the distribution and difference of flavonoids in Ginkgo leaves preparations, and can be used for the quality control

of Ginkgo leaves preparations.

Key words: Ginkgo leaves preparations; flavonoids; rutin; isoquercetin; genkwanin; HPLC-QQQ
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P AT A% (3 [ Agilent A F]); B0 41 KT (i
-+ Mettler Toledo A &),

BT 440 90.5%, fit*5 100080-200707)
S O B4 H 97.2%, 15 111809-201804).
Witz 2% (R % 96.5%, b5 100081-200907).
25/ (FE %8 93.8%, iS5 110861-201812).
FRER R ED$ 99.8%, iS5 110860-201611).
TR UREDH 94.9%, iS5 111899-201202).
FEsE (JRED%99.2%, 5 111901-201603).
KEBER (FEDE 99.6%, iS5 111520-201605).
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KEF A bE. 12 -3-0-2=EFMEH (JREHH
99.8%, #it5 80940010). /KALTF (i &4 %1 99.4%,
L5 62950010) . j73 25 -7-O-B-D- M Wi i 26 4+ (i
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% Agilent Poroshell 120 EC-Cig faifi: (50
mmx3.0 mm, 2.7 um), LL0.1%FERIEH (A) -
Ol (B) AEhAH, #HEEBEMNL (0~8 min, 83% A;
8~9 min, 83%—72%A; 9~16 min, 72% A; 16~
16.01 min, 72%—40%A; 16.01~18 min, 40% A;
18~18.01 min, 40%—83% A), A= 0.3
mL/min, & 30 C.
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Table1 Origins of 10 samples
M5 " Firk 5
1 A Eig B2 REHEZOWRM AR AT /8 S PER 14.08~21.12 mg, SFEEAET > 180502
9.6 mg, HEAEHEE=2.4 mg
2 RAEMA BB 24 R A R AT & B IERREE TS 19.2 mg, #EZSAEE 48 mg 180817

3 RAEMERRE AFETEHAARITMEAF B O ARAT ALY 40 mg, P AR E 9.6 502180802
mg, MEFEPAREE 2.4 mg

4 WREMSES LRMAIAERBR AR AR & B EREE T 19.2 mg, w2 48 mg 1903091
5  HRAEMA VLR H IR A & B ERAEETT 9.6 mg, WiZEHEE 24 mg 19040322
6 RAEMH VLR H IR A R4 B B IAEEF 9.6 mg, HE28PIEE 2.4 mg 19011121
7 RAEMA VIR H IR A F B ORI 9.6 mg, #5ANE24mg 19031921
8 &M L B DL A1) 24 B 4 R 2 BRI 19.2 mg, #5359 EE 4.8 mg 190105

9 RAMHRE EE IS R ERATIREY) 40 mg, HARAHEE 4700818

by 9.6 mg, MEiFNMEE 2.4 mg
10 WEMA TL55 = 2\ £ A A BR A 7 BRI 19.2 mg, #5359 EE 4.8 mg 181119
x2 WIHRBFRELEHE
Table2 MS parameters of samples

D% BT miz BREEN TET (HERE R eV) e i s 7 CEEE T
P 609 220 300 (40) /271 (65)

SR At 463 170 300 (25) /271 (55)

M 2 2 -3-O-B-D-7ii 4 B 2 (1-2)-0-L- B A4S 1 609 215 300 (40) /271 (70)

1 25 F-3-O- =& Hi 593 220 285 (35) /255 (65)

KAl 623 240 315 (30) /300 (50)

M Rz 447 170 300 (25) /271 (45)

FE3E R -T-O-B-D-MH e 7 4 B 1 431 180 268 (35) /239 (55)

P NZE 285 175 133 (35) /107 (30)

Mt R 3% 301 125 151 (25) /179 (15)

FrEHR 269 150 117 (35) /149 (20)

LM% 285 175 93 (40) /117 (48)

AR 315 150 300 (20) /151 (25)

FEAEE 283 150 268 (40) /117 (25)

2.3.2 X‘fﬂnnu{ﬁ/ﬁﬂﬁtﬂ% o 25 0 R T g 2 e
EE, FAESERECEAIEEE, ' TR,
o HR P ] VR %o B A, RIAS . Feros T
FEM R L i R -3-O-B-D-AI A HERE (1-2) -a-L-
BREEPEF . 1 Z2)-3-O- A/ MHE . AKANF . Mt
Fi 32 -7-O-B-D-ME e 5 2 W 1« AR iR
FRER. WEm. RRER. TERTERE S
J917.92, 13.72. 13.21. 30.50. 30.38. 9.80. 10.31.
1.02. 10.65. 0.98. 9.53. 2.08. 0.40 mg/L.

2.4 %%Lﬁﬁﬁ%

SRS 19040322 #RAT M A AR SR
AR A ﬁ%mmﬁ P LA b 1R 52 2% A AR DU
S, SETRELE L 43R ER, 13 Mmame
WU T RR, AHETG TP, BEREIE MR, 4
BEEBRT 15, fHAMER. ’A ﬁ%%mﬁ%
B3 T - v e OR B I TR AR B, BB A TR A Hb 4
SE RTINS SR sy, RENXOTIE TR
PEE T
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1-757  2-RM T 3-Mt B 3 -3-O-B-D-E A MEEE (152) -o-L-
RAWEY  4-LEM-3-0-5FHE  5-KIE  6-MkE 7-7
KE-T-O-B-D-ML A A FEH 8- KBRER oMLK 10773
H 1-LEm 12-RRER 13-EHER

1-rutin  2-isoquercetin  3-quercetin-3-O-B-D-glucosyl (1—2)-a-L-

rhamnoside 4-kaempferol-3-O-rutinoside 5-narcissus 6-quercetin

7-apigenin-7-O-B-D-glucopyranoside 8-luteolin 9-quercetin

10-apigenin  11-kaempferol 12-isorhamnetin  13-genkwanin

E1 ReaxB& (A) FREHE (B) HEBFRE
Fig. 1 TIC of mixed reference substances (A) and Ginkgo
leaves Tablets (B)

10, 20. 50 f&1E R FF 57 fE il BT HE VR G A
WO E , CSRIETIAR, R DA 7547,
THEEMHXERE, W& 3.
26 HWNR, EEREE

bR 1 ol 22 R FE o P2 28 — RI W, 4% LU A9
B, ESIFENE 6 IR, e OIG . FRYEIE S LA
{EMEEL SIN 4 10 I € &R (LOQ); 5Lt
SIN v 3 e R R (LOD) . Z5 53 LK 3.
27 RBEERE

2 OB A IR RS =, E L d N
L 6 ANES: 3 d EEHERE 6 Yk, MIE ik
HUA, 715 RSD fH. ST S, #itk
R-3-O-B-D-Fi izt (1-2) -o-L-FRZHF. L2
15y-3-O- 25 A HHER KA M L 3 R -7-O-B-D-
MM A . REBEER, TR, AR, L&
M. SRAER. STAERENAME N RSD {E5 7]
4 0.4%. 0.6%-. 0.7%. 0.7%. 0.2%. 1.0%. 0.5%.
2.2%-. 1.6%- 2.1%. 2.2%. 0.5%. 2.2%, H i RSD
843514 0.5%. 0.6%. 1.0%. 0.8%. 0.3%. 1.0%-
1.0%. 2.1%. 1.6%. 2.2%. 2.2%. 0.6%. 2.3%.

&3 13MMOMIRERLZ. KMTEE. RNRFIEZR

Table 3 Standard curves, linear ranges of substance, LOD, and LOQ of 13 components

% 2T LM Qe L™ r LQD/(ug- L™ LOD/(ug- L™
T Y=4588.450 817 X—604.130517  0.36~17.92  0.999 0 3.75 1.25
S R Y=3120.458 652 X—79.601 673 0.27~13.72  0.9990 4.23 1.41
it iz % -3-0-B-D- i % B
Y=5838.973 073 X—884.277790  0.26~13.21  0.9990 5.20 1.68
F(1-2)-a-L- R ZEREFF
1 Z5M-3-0- 25 FHEHF  Y=3679.714 659 X+59.362 533 0.61~30.50  0.9990 5.49 1.66
KAl Y =4 231.449 240 X —3.673 333 0.61~30.38  0.9990 6.49 2.03
Hi e Y=3173.211 368 X —94.148 887 0.20~9.80 0.9990 9.52 3.40
JT 3 3K -7-0-B-D- At 18 i
Y=4207.139 875 X+560.439 063  0.21~10.31  0.9990 2.92 0.97
B
REBER Y=2404.386 938 X+34.494 166 0.02~1.02 0.999 0 1.67 0.54
i e Y=1267.275 092 X+196.962 056 0.21~10.65  0.9990 5.25 1.69
JrRE Y=2315.944 421 X—2.271 157 0.02~0.98 0.999 0 2.22 0.69
S Y=127.322 586 X+16.561 504 0.19~953  0.9990 9.50 2.88
AR ER Y=7 354.746 772 X+53.438 738 0.04~2.08 0.999 0 2.11 0.73
TR Y=1888.637 637 X—1.816 729 0.008~0.40  0.9990 1.14 0.35
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28 EEEMIRAW

Btk 19040322 MRA 6 4y, il % ik
W BERE AT DIAMRIETT AR T &
Wit e . M R -3-0-B-D-Hi & B (1-2) -o-L-
BZEPETT  1LZ23-3-O- =/ MEE . AKANFF . Mt
i3 2 -7-O-B-D-MHk Fpg 78] 2 8 1« AR B Mt 3R
A WEm. #RER. SRR ES
#5508 3.661. 0.944. 1.483. 2.484. 2.352. 0.271,
0.226.0.027.0.441.0.023.0.235. 0.056. 0.002 mg/g,
RSD {843 % 0.6%. 0.8%-. 1.2%. 1.0%. 0.6%.
1.5%. 1.2%. 2.2%. 1.9%. 2.9%. 2.2%. 2.6%.
3.5%.
29 FREMRAE

HUATE 5 19040322 A - i) £ R AR ot VAR
TR NME 0. 2. 4. 8, 12h, #FHFENE, id%
WETHIAR, TR MR . Hi & %R -3-0-B-D-
HBIMERE (152) -o-L-EAEPEE . L EE-3-0- =%
PEAF . JKADTR . MR . S R -7-O-B-D-Mk i 5 %)
P, RBRER. WER. FER. LEH. #R
2R TEAE RVETH A RSD fH43 54 0.7%- 1.3%.
1.0%. 0.3%. 0.3%. 0.7%. 1.0%. 2.2%. 2.0%.

1.3%. 2.5%. 0.3%. 2.0%, F MR FAHLMN %
WAE 12 h ]WARE M R AT
210 [EWERIRE

RS FREUIL S 19040322 HRATIH Fr ke 40K 6
s LA TR, 20 ks R OTR A 0) B
ZW 1. 5. 125 mL A, AR IETR, dERE
W5, SRR FETH % Bl 2R A S 4 B A 1B
W, gERPT . S M & -3-0-B-D-Hi A
BEIE (1-2) -o-L- B2 1 2519-3-O- =&/ HEE
KA W RER TSR ER-T-O-B-D- M IR ] 4 B
KREBHEZR, MEER. R LWEH. RERFR.
FEAEZ T I 43 514 97.73%97.30%- 96.60%
94.50%. 96.77%. 100.53%. 95.73%%. 98.37%.
98.53%. 97.13%. 96.73%. 96.27%. 96.67%, RSD
553518 3.97%. 2.63%. 2.87%. 1.93%. 2.10%.
2.93%. 2.13%. 2.57%. 3.77%. 4.07%. 2.97%.
2.73%. 3.43%.
211 HmENE

B 10 #OARR SA = AN [ 7 B AR A - X
YR, AR, R E, DS IE AR,
HAOMMEITTH G E. GRNE 4. 7UEH, %

F4 TR FRERIIHIFIF 13 MERIAR I VELER (n=6)
Table 4 Determination of thirteen flavonoids in Ginkgo leaves preparations from different manufacturers (n==6)

D%

BB (mg g7Y)

W51 W52 w53 w54 HwmE5  mE6 WET HE8 HS59 HmE10
BT 3131 1949 1210 2074 3661 2.410 2.899 2654  3.658  3.699
S R A 0.745 0.432 0356 0503 0941 0.580 0.787 0.642 0927  0.956
it 2 2 -3-0-B-D- 7 £ Bl 3%
\ 1194 0.609 0553  0.851  1.476 0.818 0912 1.023 1457  1.487
(1—2)-o-L- R Z=hEFF
1l 25 -3-0- 25 2039 1836 1131 1312 2481 1.793 2419 1856 2520 2507
KAl 2164 1969 1.040 1256  2.345 1.862 2135 1786  2.335  2.354
Mt e 0.204 0.131 0.093 0178 0275 0.165 0.118 0.193  0.263  0.277
3K 25-7-O-B-D-FH i 3 4
- 0211 0095 0101 0137  0.222 0.160 0.096 0148 0217  0.230
KRBEE 0.015 0.017 0.007  0.009  0.020 0.009 0.015 0.019 0.020  0.020
Wit H & 0.107 0.091 0.073 0263  0.449 0.040 0201 0242 0311  0.427
eSS 0.018 0.015 0.008  0.012  0.020 0.007 0.016 0.016  0.020  0.019
Ll 2579 0.044 0.054 0055 0136  0.226 0.010 0173 0.135 0179  0.198
FREER 0.017 0.022 0013 0042  0.054 0.007 0.044 0031 0035 0.051
LR 0.008 0.001 0.002  0.002  0.002 0.001 0.002 0.002 0.002  0.002
FESLL 9.900 7.200 4.600  6.800  12.200 7.900 9.800 8700 11.900 12.200
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