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1. Preparation of standard solutions 

1.1. Standard solution preparation of flavonoids  

A mixed standard stock solution containing the reference compounds 

(quercetin, kaempferol and isorhamnetin) (Fig. S1) was prepared in 

methanol, and the concentration for the analytes were as follows: 0.120, 

0.128 and 0.065 mg/mL. Working standard solutions for calibration 

curves were prepared by diluting the mixed standard stock solution with 

80% methanol to different concentrations. 

1.2. Standard solution preparation of terpene lactones 

The mixed standard stock solution containing the reference compounds 

(BB, GA, GB and GC) (Fig. S2) was prepared with methanol at 

concentrations of 1.09, 2.00, 1.75, and 0.81 mg/mL, then diluted to 

different concentrations. All of the solutions were stored in a refrigerator 

at 4℃ until use and filtered through a 0.45μm cellulose membrane before 

analysis. 

2. Preparation of samples solutions 

2.1. Preparation of flavonoid sample 



The sample 1.0g were added in 25 ml volumetric flask, methanol-25% 

hydrochloric acid (4:1) were accurately added. Then the flask was sealed 

with a lid and shake up. Afterwards the mixture was hydrolyzed at 95℃ 

for 40 min. Then filter with 0.45μm millipore filter, 10 μL filter liquor 

was injected into the HPLC system for analysis.  

2.2. Preparation of terpene lactones sample 

The G. biloba leaf (1.5g) were placed in the soxhlet extractor, add 

petroleum ether (30～60℃) and reflux for 1 hour on a 70℃, discard the 

petroleum ether (30～60℃) solution. The dregs and the filter paper tube 

were placed in an oven at 60℃ to dry the solvent, and then refluxed with 

methanol for 6 hours. The extract was evaporated to dryness. The residue 

was dissolved in methanol and transferred to a 10 ml volumetric flask, 

extracted with ultrasonic for 30 minutes, remove and let cool, add 

methanol to the mark, shake well, let stand, accurately measure the 

supernatant 5ml, placed on an acidic alumina column (200~300 mesh, 3g, 

inner diameter 1cm), eluting with 25 ml of methanol, collecting the 

eluate, recovering the solvent to dryness, and transferring the residue to a 

10 ml volumetric flask with 5 ml of methanol, adding about 4.5 ml of 

water, extracted with ultrasonic for 30 minutes, and taking out for cool, 

add methanol to the mark, shake well. 

3. Validation of the methods 



3.1. Calibration curves 

The linearity was obtained by preparing a series of concentrations of 

standard solution with at least six appropriate concentrations in duplicate. 

3.2. Precision, repeatability, and stability 

To evaluate the precision, we analyzed the standard solutions with six 

replicates, and the RSD of the peak area for each standard compounds 

was calculated. To confirm the repeatability in this developed method, six 

different sample solutions were prepared from the same sample were 

analyzed and variations were expressed by RSD. The stability was 

evaluated by storing the sample solutions mentioned above at room 

temperature, then analyzed at 0, 2, 4, 8, 12, and 24 h, respectively. 

3.3. Recovery 

A spike recovery test was used to evaluate the accuracy of these methods, 

which was performed by adding the corresponding compounds at high 

(120%), medium (100%), and low (80%) levels in the sample 

preparation, then measured in six duplicates. The spiked samples were 

then extracted, processed, and quantified in accordance with the methods 

mentioned above. The spike recoveries were calculated using the 

following equation:  

Recovery % = [(measured amount - original amount)/amount added] × 

100%. 



5. Chromatographic conditions and instrumentation 

5.1. Analysis for flavonoids contents 

Analysis was performed on a Varian HPLC system (prostar 230 pump, 

410 autosampler, 330 DAD). Thermo C18 column (4.6 × 250 mm, 5μm) 

column was applied for all analyses. The mobile phase was composed of 

methanol (A) and 0.4% phosphoric acid (B) (47:53) at a flow rate of 1.0 

ml/min and a temperature of 30℃. Detection was conducted at a 

wavelength of 360 nm.  

5.2. Analysis for terpene lactones contents 

The HPLC-ELSD conditions were used for the determination of the 

terpene lactones, a Varian HPLC system (prostar 230 pump, 410 

autosampler) equipped with an Varian LC-380 evaporative light-

scattering detector was used. The chromatographic separations were 

performed over a YMC-ODS column (4.6 × 250 mm, 5μm) at a column 

temperature of 30℃. The column was eluted with a mixture of methanol-

tetrahydrofuran-water (25:10:65) at a flow rate of 1.0 ml/min. 

Nebulization of the eluent in the ELSD was provided by a stream of 

pressured air at 2.9 bar. The nebulization was performed at 40℃, and the 

nebulized effluents were evaporated at 95℃. 
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Fig. S1. HPLC chromatogram of the three flavones. (a) standard chromatogram; 
(b) samples chromatogram. (1) Quercetin; (2) Kaempferol; (3) Isorhamnetin. 
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Fig. S2. HPLC-ELSD chromatogram of the four terpene lactones. (a) standard 
chromatogram; (b) samples chromatogram. (1) GC; (2) BB; (3) GA; (4) GB. 

 

Table S1. Collection information of G. biloba leaves. 

NO Place Latitude (N) Longitude (E) Elevation (m) 
1 Chang’xing 31°01′07″ 119°43′52″ 160 
2 Lin’an 30°20′28″ 119°26′00″ 1103 
3 Hang’zhou 30°10′35″ 120°08′40″ 1 
4 Chun’an 29°36′19″ 119°02′45″ 150 
5 Yu’yao 30°2′51.27″ 121°11′55.45″ 9 
6 Zhu’ji 29°43′52.10″ 120°02′45.17″ 266 
7 Kai’hua 29°14′41.85″ 118°6′53.25″ 226 
8 Pan’an 29°00′46.04″ 120°28′3.47″ 336 
9 Qin’yuan 27°44′20.20″ 119°10′53.40″ 1384 

10 Wen’lin 28°23′19″ 121°21′19″ 15 
11 Chuang’nan 27°30′23″ 120°23′46″ 70 

 



 

 

Fig. S3. Sample collection information and organic carbon density map.
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Table S2. Calibration curves, precision, repeatability, stability, and 

recovery of the standard substance. 

 

 

 

 

Compounds Calibration 
Curves R2 Linear 

Range/μg/ml 
Precision 
(%, n=6) 

Repeatability 
(%, n=6) 

Stability 
(%, 
n=6) 

Recovery 
Mean 

(%, 
n=6) 
RSD 

Quercetin Y = 1.7709X-
3.1091 0.9996 3.00-48.00 1.20 1.85 1.33 99.77 2.41 

Kaempferol Y =1.4592X-
2.9070 0.9998 3.20-51.20 1.51 2.41 1.24 98.06 0.66 

Isorhamnetin Y = 1.4678X-
1.6088 0.9997 1.62-25.92 1.64 2.07 1.25 101.27 1.47 

GC Y = 7.622X-
780.75 0.9992 10.9-109.0 1.51 2.28 1.93 98.09 1.43 

BB Y =8.359X-
130.54 0.9991 20.0-200.0 1.87 1.78 1.55 100.15 1.58 

GA Y = 9.548X-
201.33 0.9991 17.5-175.0 1.95 1.97 1.68 99.63 2.52 

GB Y = 8.093X-
69.64 0.9992 8.1-81.0 1.52 2.17 1.74 101.23 2.94 


