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Figure S1. 1D NMR spectra of compound 1 in methanol-d4 

 

1H and 13C NMR spectra of compound 1 

 

  



Figure S2. 2D NMR spectra of compound 1 in methanol-d4 

 

COSY spectrum of compound 1 

 

HSQC spectrum of compound 1 



 

HMBC spectrum of compound 1 

  



Figure S3. Sugar analysis data of compounds 1 and 2 using HPLC-UV 

 

Figure S4. ECD spectrum of compound 1  
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Figure S5. 1D NMR spectra of compound 2 in methanol-d4 

 

1H and 13C NMR spectra of compound 2 

  



Figure S6. 2D NMR spectra of compound 2 in methanol-d4 

 

Edited-HSQC spectrum of compound 2 

 

COSY spectrum of compound 2 



 

HMBC spectrum of compound 2 

 

Figure S7. ECD spectra of compounds 2 and 7  

 

ECD spectra of compounds 2 (brown) and 7 (grey) 
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Figure S8. HPLC-UV chromatograms of reference compounds 

 

HPLC-UV chromatogram (280 nm) of trans-ε-viniferin (3)  

 

HPLC-UV chromatogram (280 nm) of vitisin A (6) 

 

HPLC-UV chromatogram (280 nm) of vitisin B (9) 

  



Figure S9. UV absorbance spectra for peak specificity 

 

 

  

UV absorbance pattern of trans-ε-viniferin (peak 1), vitisin A (peak 2), and vitisin B (peak 3)  in the sample solution 

UV absorbance pattern of trans-ε-viniferin, vitisin A, and vitisin B from each standard solution 



Figure S10. Inhibitory effect of isolated compounds (1-10) on neuraminidase 

 

Each value expressed as the mean ± SD ,*p < 0.05, **p < 0.01 and ***p < 0.001 compared to control 

group. Oseltamivir was used as positive control.  

Concentration range of the seed extracts is 100 μg/mL, 50 μg/mL, and 25 μg/mL. 

  



Figure S11. Inhibitory effect of vitisin C(10) on neuraminidase  

 

Each value expressed as the mean ± SD (n= 3), *p < 0.05, **p < 0.01 and ***p < 0.001 compared to 

control group.  



Figure S12. Shape of I. lactea var. chinensis seeds 

I. lactea var. chinensis seed has an amorphous polyhedron body with dark brown colour. 

The length of the seed is around 5 mm and the width is a range of 3 to 4 mm. 

 

  



 

Figure S13. Isolation schemes. 

1. Solvent extraction and MS/NMR analysis. 

 

 

2. Isolation study 

 

  



Table S1. 1H NMR spectrum data of compounds 1 to 10 

1H NMR data of compounds 1, 3, 4 and 5 in CD3OD 

position 1a 3b 4a 5a 

1a     

2a/6a 6.96 (d, 8.6) 7.17 (d, 8.5) 7.13 (d, 8.5) 7.17 (d, 8.5) 

3a/5a 6.73 (d, 8.6) 6.79 (d, 8.5) 6.76 (d, 8.5) 6.77 (d, 8.5) 

7a 5.24 (d, 6.1) 5.39 (d, 6.6) 5.40 (d, 6.7) 5.39 (d, 6.3) 

8a 3.33 (d, 6.1) 4.37 (d, 6.6) 4.37 (d, 6.7) 4.48 (d, 6.3) 

9a     

10a 6.22 (brs) 6.19 (d, 1.7) 6.15 (d, 2.2) 6.42 (brs) 

11a     

12a 6.41 (t, 2.1) 6.21 (t, 1.7) 6.19 (t, 2.2) 6.48 (t, 2.1) 

13a     

14a 6.12 (brs) 6.19 (d, 1.7) 6.15 (d, 2.2) 6.35 (d, 1.6) 

1b     

2b/6b 6.92 (d, 8.6) 7.06 (d, 8.5) 7.05 (d, 8.6) 7.06 (d, 8.6) 

3b/5b 6.60 (d, 8.6) 6.67 (d, 8.5) 6.64 (d, 8.6) 6.66 (d, 8.6) 

7b 6.25 (d, 12.0) 6.84 (d, 16.3) 6.91 (d, 16.3) 6.92 (d, 16.4) 

8b 6.07 (d, 12.0) 6.59 (d, 16.3) 6.59 (d, 16.3) 6.57 (d, 16.4) 

9b     

10b     

11b     

12b 6.54 (d, 1.7) 6.28 (d, 1.4) 6.57 (d, 2.0) 6.58 (d, 1.9) 

14b 6.55 (d, 1.7) 6.66 (d, 1.4) 7.01 (d, 2.0) 7.02 (d, 1.9) 

13b-Glc     

1′ 4.73 (d, 7.1)  4.92 (d, 7.6) 4.72 (d, 7.3) 

2′ 3.40 - 3.50 (m)  3.40 - 3.50 (m) 3.40 - 3.50 (m) 

3′ 3.40 - 3.50 (m)  3.40 - 3.50 (m) 3.40 - 3.50 (m) 

4′ 3.40 - 3.50 (m)  3.40 - 3.50 (m) 3.40 - 3.50 (m) 

5′ 3.40 - 3.50 (m)  3.40 - 3.50 (m) 3.40 - 3.50 (m) 

6′ 
3.81 (dd, 12.1, 2.2) 

3.70 (dd, 12.1, 5.1) 
 

3.95 (dd, 12.1, 2.1) 

3.71 (dd, 12.1, 6.1) 

3.95 (dd, 12.1, 2.2) 

3.70 (dd, 12.1, 5.5) 

11a-Glc     

1′′ 4.76 (d, 7.1)   4.94 (d, 7.3) 

2′′ 3.40 - 3.50 (m)   3.40 - 3.50 (m) 

3′′ 3.40 - 3.50 (m)   3.40 - 3.50 (m) 

4′′ 3.40 - 3.50 (m)   3.40 - 3.50 (m) 



5′′ 3.40 - 3.50 (m)   3.40 - 3.50 (m) 

6′′ 
3.84 (dd, 12.1, 2.2) 

3.65 (dd, 12.1, 5.1) 
  

3.78 (dd, 12.1, 2.2) 

3.70 (dd, 12.1, 5.5) 

aMeasured in 600 MHz. bMesured in 850 MHz 

 

1H NMR data of compounds 2, 7, 8, 9, 10 in CD3OD  

position 2b 7a 8a 9b 10b 

1a      

2a/6a 7.00 (d, 8.6) 7.02 (d, 8.5) 6.99 (d, 8.5) 7.14 (d, 8.6) 7.14 (d, 8.6) 

3a/5a 6.74 (d, 8.6) 6.75 (d, 8.5) 6.74 (d, 8.5) 6.77 (d, 8.6) 6.76 (d, 8.6) 

4a      

7a 5.26 (d, 6.5) 5.22 (d, 6.2) 5.21 (d, 5.5) 5.37 (d, 6.6) 5.35 (d, 6.2) 

8a 3.91 (d, 6.5) 3.85 (d, 6.2) 3.76 (d, 5.5) 4.34 (d, 6.6) 4.36 (d, 6.2) 

9a      

10a 5.92 (d, 2.2) 5.94 (d, 2.2) 5.99 (d, 2.1) 5.99 (d, 1.6) 5.87 (d, 1.9) 

11a      

12a 6.10 (t, 2.1) 6.11 (t, 2.2) 6.10 (t, 2.1) 6.07 (t, 2.1) 6.17 (t, 2.1) 

13a      

14a 5.92 (d, 2.2) 5.94 (d, 2.2) 5.99 (d, 2.1) 5.99 (d, 1.6) 5.87 (d, 1.9) 

1b      

2b 6.51 (m) 6.54 (d, 2.2) 6.51 (brs) 6.67 (m) 6.59 (d, 1.6) 

3b      

4b      

5b 6.56 (d, 8.3) 6.56 (d, 8.3) 6.45 (d, 8.3) 6.68 (d, 8.6) 6.63 (d, 8.4) 

6b 6.91 (dd, 8.3, 1.3) 6.92 (dd, 8.3, 1.1) 6.83 (brd, 8.3) 6.99 (dd, 8.4, 1.5) 6.99 (dd, 8.4, 1.5) 

7b 6.08 (d, 12.2) 6.07 (d, 12.2) 6.17 (d, 12.0) 6.52 (d, 17.0) 6.73 (d,16.3) 

8b 5.96 (d, 12.2) 5.97 (d, 12.2) 6.02 (d, 12.0) 6.69 (d, 17.0) 6.55 (d,16.3) 

9b      

10b      

11b      

12b 6.47 (d, 2.1) 6.19 (d, 2.1) 6.24 (brs) 6.23 (d, 2.1) 6.25 (brs) 

13b      

14b 6.48 (d, 2.1) 6.21 (d, 2.1) 6.24 (brs) 6.11 (d, 2.1) 6.13 (d, 1.9) 

1c      

2c/6c 6.60 (d, 8.6) 6.61 (d, 8.5) 7.01 (d, 8.5) 6.59 (d, 8.5) 6.96 (d, 8.5) 

3c/5c 6.55 (d, 8.6) 6.56 (d, 8.5) 6.68 (d, 8.5) 6.53 (d, 8.5) 6.66 (d, 8.5) 

4c      

7c 5.44 (d, 5.8) 5.45 (d, 5.6) 5.09 (d, 10.5) 5.43 (d, 5.0) 5.17 (d, 9.8) 

8c 4.22 (d, 5.8) 4.23 (d, 5.6) 4.23 (d, 10.5) 4.26 (d, 5.0) 4.27 (d, 9.8) 

9c      

10c      



11c      

12c 6.30 (t, 2.1) 6.30 (d, 2.1) 6.26 (d, 2.1) 6.26 (d, 2.1) 6.24 (brs) 

13c      

14c 6.13 (d, 2.1) 6.12 (d, 2.1) 6.06 (d, 2.1) 6.59 (d, 1.9) 6.60 (d, 1.6) 

1d      

2d/6d 7.12 (d, 8.4) 7.13 (d, 8.6) 6.89 (d, 8.5) 7.19 (d, 8.6) 6.94 (d, 8.6) 

3d/5d 6.77 (d, 8.4) 6.78 (d, 8.6) 6.73 (d, 8.5) 6.83 (d, 8.6) 6.74 (d, 8.6) 

4d      

7d 5.30 (d, 5.2) 5.31 (d, 5.0) 5.12 (d, 5.1) 5.34 (d, 4.5) 5.19 (d, 5.0) 

8d 4.26 (d, 5.2) 4.28 (d, 5.0) 3.47 (d, 5.1) 4.37 (d, 4.5) 3.59 (d, 5.0) 

9d      

10d 5.97 (brs) 5.99 (d, 1.8) 5.83 (d, 2.1) 6.15 (d, 2.1) 6.14 (d, 2.1) 

11d      

12d 6.05 (t, 2.1) 6.09 (d, 2.1) 6.06 (d, 2.1) 6.14 (d, 2.1) 6.10 (d, 2.1) 

13d      

14d 5.97 (brs) 5.99 (d, 1.8) 5.83 (d, 2.1) 6.15 (d, 2.1) 6.14 (d, 2.1) 

13b-Glc      

1′ 4.72 (d, 7.2)     

2′ 3.30 - 3.50 (m)     

3′ 3.30 - 3.50 (m)     

4′ 3.30 - 3.50 (m)     

5′ 3.30 - 3.50 (m)     

6′ 
3.78 (dd, 12.2, 2.3) 

3.70 (dd, 12.2, 4.8) 
   

 

aMeasured in 600 MHz. bMesured in 850 MHz 

 

 

  



Table S2. 13C NMR spectrum data of compounds 1 - 10 

13C NMR data of compounds 1, 3, 4 and 5 in CD3OD (δ in ppm) 

position 1a 3b 4a 5a 

1a 133.5 132.5 133.6 134.5 

2a/6a 128.5 127.4 128.2 129.0 

3a/5a 116.3 115.0 116.3 117.2 

4a 158.5 157.1 158.6 159.5 

7a 94.9 93.4 94.9 95.7 

8a 57.6 56.9 58.2 58.7 

9a 147.0 146.0 146.9 147.8 

10a 108.4 106.1 107.5 109.7 

11a 160.3 158.7 160.1 161.7 

12a 103.4 100.8 102.9 104.6 

13a 159.6 158.7 160.1 160.8 

14a 110.0 106.1 107.5 111.0 

1b 130.0 129.0 130.3 131.0 

2b/6b 131.2 126.8 128.9 129.8 

3b/5b 116.1 114.9 116.4 117.3 

4b 157.9 157.0 158.5 159.4 

7b 132.2 129.0 131.0 132.1 

8b 126.4 122.3 123.2 124.0 

9b 137.5 135.5 137.0 137.9 

10b 123.2 118.7 122.9 123.4 

11b 162.6 161.4 162.5 163.4 

12b 98.3 95.5 98.5 99.3 

13b 160.4 158.4 160.6 161.5 

14b 110.6 103.0 106.1 107.1 

13b-Glc     

1′ 102.4  102.3 103.4 

2′ 74.8  75.0 75.8 

3′ 77.9  78.0 78.8 

4′ 71.1  71.5 72.4 

5′ 78.0  78.3 79.2 

6′ 62.3  62.6 63.4 

11a-Glc     

1′′ 102.6   103.6 

2′′ 74.8   75.6 



3′′ 77.8   78.8 

4′′ 71.1   71.9 

5′′ 78   78.86 

6′′ 62.2   63.08 

ameasured in 213 MHz. bmeasured in 150 MHz. 

13C NMR data of compounds 2, 7, 8, 9 and 10 in CD3OD (δ in ppm) 

position 2a 7b 8b 9b 10a 

1a 133.5 133.9 134.5 133.9 134.0 

2a 128.5 128.5 128.0 128.2 128.2 

3a 116.3 116.3 116.4 116.3 116.3 

4a 158.6 158.4 158.3 158.5 158.4 

5a 116.3 116.3 116.4 116.3 116.3 

6a 128.5 128.5 128.0 128.2 128.2 

7a 95.2 94.9 94.6 94.8 94.8 

8a 57.9 57.8 58.1 58.2 58.2 

9a 146.6 147.2 147.6 147.2 147.7 

10a 107.4 107.3 107.2 107.0 107.2 

11a 159.6 159.5 159.6 160.0 160.0 

12a 102.2 101.9 101.9 102.5 102.2 

13a 159.6 159.5 159.6 160.0 160.0 

14a 107.4 107.3 107.2 107.0 107.2 

1b 131.5 131.6 131.8 132.3 132.2 

2b 126.8 126.9 126.7 125.5 125.8 

3b 127.9 132.5 131.2 128.5 131.6 

4b 159.6 159.5 160.6 160.2 161.2 

5b 110.0 109.9 109.8 110.7 110.4 

6b 130.2 130.0 129.9 126.7 126.6 

7b 131.8 131.4 131.9 130.5 130.7 

8b 126.3 126.7 127.0 124.2 124.3 

9b 137.6 137.5 137.7 136.8 137.0 

10b 123.3 120.3 120.2 120.1 121.9 

11b 162.6 162.7 163.1 162.8 162.8 

12b 98.1 96.8 96.7 96.6 96.9 

13b 160.0 159.4 159.4 160.5 159.7 

14b 110.8 108.8 109.0 107.5 104.9 

1c 132.6 142.3 131.8 142.5 132.3 

2c 127.9 127.8 129.2 127.9 128.8 

3c 116.2 116.1 116.3 116.0 116.4 



4c 158.0 157.9 158.8 158.0 158.8 

5c 116.2 116.1 116.3 116.0 116.4 

6c 127.9 127.8 129.2 127.9 128.8 

7c 92.5 92.2 95.0 92.2 95.0 

8c 52.9 52.9 55.4 52.9 55.2 

9c 142.3 132.7 148.2 132.7 140.8 

10c 120.4 120.3 122.2 120.0 119.9 

11c 162.5 162.6 162.4 162.7 162.6 

12c 96.8 96.7 96.9 96.9 96.9 

13c 160.3 160.4 160.1 159.6 160.4 

14c 107.5 107.3 108.7 104.6 108.2 

1d 134.2 134.2 133.9 134.6 133.4 

2d 128.0 127.9 128.2 127.8 128.1 

3d 116.5 116.4 116.3 116.5 116.3 

4d 158.5 158.4 158.4 158.4 158.5 

5d 116.5 116.4 116.3 116.5 116.3 

6d 128.0 127.9 128.2 127.8 128.1 

7d 95.0 94.9 94.6 94.7 94.5 

8d 57.8 57.9 56.7 57.9 56.3 

9d 147.6 147.6 147.6 147.8 147.5 

10d 107.2 107.1 107.6 107.5 107.4 

11d 159.9 160.0 159.8 160.1 159.9 

12d 102.5 102.5 102.2 102.3 102.2 

13d 159.9 160.0 159.8 160.1 159.9 

14d 107.2 107.1 107.6 107.5 107.4 

1′ 102.4     

2′ 74.9     

3′ 77.8     

4′ 71.0     

5′ 77.8     

6′ 62.2     

ameasured in 213 MHz. bmeasured in 150 MHz. 

  



Table S3. BLASTn analysis of matK sequence of the raw materials. 

 
Table S4. BLASTn analysis of rbcL sequence of the raw materials. 

 

  



Table S5. BLASTn analysis of trnLF sequence of raw materials. 

 

 


