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Representative 1D and 2D NMR spectra of guaraná seeds, highlighting the resonance signals of catechin, gallocatechin and 
caffeine
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Parameter Value
Acquisition time (sec) (0.1500, 0.0066)
Frequency (MHz) (599.56, 150.76)
Nucleus (1H, 13C)
Number of transients 32
Original points count (1442, 200)
Points count (2048, 1024)
Pulse sequence gHSQCAD
Solvent CD3OD-d4 +D2O
Spectrum type HSQC
Sweep width (Hz) (9610.69, 30125.10)

Fig. S1 1H-13C HSQC contour maps (600/150 MHz, CD3OD-d4 +D2O + EDTA) of guaraná seeds.
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Parameter Value
Acquisition time (sec) (0.1500, 0.0208)
Frequency (MHz) (599.56, 599.56)
Nucleus (1H, 1H)
Number of transients 16
Original points count (1442, 200)
Points count (2048, 2048)
Pulse sequence gCOSY
Solvent CD3OD-d4 +D2O
Spectrum type COSY
Sweep width (Hz) (9610.69, 9610.69)

Fig. S2 1H-1H COSY contour maps (CD3OD-d4 +D2O + EDTA) of guaraná seeds.
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Parameter Value
Acquisition time (sec) (0.1500, 0.0066)
Frequency (MHz) (599.56, 150.76)
Nucleus (1H, 13C)
Number of transients 32
Original points count (1442, 200)
Points count (2048, 1024)
Pulse sequence gHSQCAD
Solvent CD3OD-d4 +D2O
Spectrum type HSQC
Sweep width (Hz) (9610.69, 30125.10)

Fig. S3 1H-13C HMBC contour maps (600/150 MHz, CD3OD-d4 +D2O + EDTA) of guaraná seeds.



Fig. S4 (a) Caffeine molecule - arrows indicate the Key HMBC correlations (H → C) observed in a representative 

sample of guaraná seeds, (b) expansion of PRESAT 1H NMR spectrum (δ 3.30 to 3.90 ppm) and (c) Expansion of 

1H-13C HSQC contour map selected region (δ 3.1 to 4.4 ppm).

Fig. S5 Expansion of the representative 1H NMR spectrum (δ 5.70 to 7.10 ppm) highlighting catechin and 

gallocatechin A and B-ring signals.
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Fig. S6 (a) Numbered catechin and gallocatechin structure - arrows indicate the Key HMBC correlations observed 

in a representative sample, (b) 1H NMR spectrum expansion (δ 5.70 to 7.10 ppm) and 1H-13C HSQC heteronuclear 

correlation map in the region at δ 5.80 – 6.30 and 6.60 – 7.10 ppm regions (c and d, respectively). In the 

quantification step, the signals in ring B δ 6.86 and 6.99 ppm for I and II, respectively, were considered.
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Fig. S7 Expansion of the representative 1H-13C HSQC contour map of guaraná seeds (δ 2.1 – 3.1 ppm) highlighting 

the equatorial (eq) and axial (ax) signals of I and II (C ring).
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Fig. S8 A representative 1H-1H COSY contour map of guaraná seeds highlighting specific correlations between 

caffeine (H-8 and H-7') and sucrose (H-1 and H-2) protons.


