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What is Ayahuasca?
• Ayahuasca is a beverage prepared by boiling—or soaking—the bark and stems of Banisteriopsis

caapi together with various admixture plants. (Schultes, 1957)(1)

• The admixture employed most commonly is the Rubiaceous genus Psychotria, particularly 
Psychotria viridis. 

• The leaves of P. viridis contain indole alkaloids, which are necessary for the psychoactive effect. 

• Ayahuasca is unique in that its pharmacological activity is dependent on a synergistic interaction 
between the active alkaloids in the plants. (McKenna, 2004)(2)

• One of the components, the bark of B. caapi, contains B-carboline alkaloids, which are potent 
monoamine oxidase-A (MAOA) inhibitors; 

• The other component, the leaves of P. viridis or related species, contains the potent short-acting 
hallucinogenic agent N,N-dimethyltryptamine (DMT). 

• DMT is not orally active when ingested by itself, but can be rendered orally active when ingested 
in the presence of peripheral MAO inhibitors, such as the B-carbolines. This interaction is the basis 
of the psychotropic action of ayahuasca (McKenna et al., 1984).(3)
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Goals of this Study:
To discover an ideal method of prep to create a predictably higher quality medicine.

• Weight vs Volume preparation of extracts & the affect on the contents of the 
primary compounds of interest? 

• To discover an ideal target ratio of active cpds, that can be optimized by the 
method &/or conditions of preparation?

Demonstrate a Fit-for-Purpose use of HPTLC analysis for the study of Natural Products, 
since it provides reproducible data & scientific rationale for Natural Products Research, 
based on its’ ability to reveal the ‘bigger picture’, while other instrumental methods can 
be too sensitive & miss the ‘Forest for the Trees’. 

• HPTLC provides high quality data vs large quantities of data that many other methods of 
analysis generate.
• Where less is more  Lumper vs Splitter concept in Botany
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ACTIVE COMPOUNDS IN AYAHUASCA:
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This Photo by Unknown Author is licensed under CC BY-SA

Tetrahydroharmine
MW: 216.3 g/mol

Harmine, MW: 212.3 g/mol

Harmaline, MW: 214.3 g/mol

B.caapi

https://www.flickr.com/photos/33037982@N04/8433252172
https://creativecommons.org/licenses/by-sa/3.0/


ACTIVE COMPOUNDS IN AYAHUASCA:
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This Photo by Unknown Author is licensed under CC BY-SA

N, N Dimethyltryptamine (DMT)
MW: 188.3 g/mol

P. viridis

https://www.flickr.com/photos/33037982@N04/8433252172
https://creativecommons.org/licenses/by-sa/3.0/
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Lane 1: Harmol, Harmalol, THH, 
Harmaline, Harmine, DMT (in 
order of increasing Rf)
Lane 2: B. caapi KD20099BD
Lane 3: B. caapi KD13702KT1
Lane 4: B. caapi 20205YCV
Lane 5: B. caapi 20210LSN
Lane 6: Harmol, Harmalol, THH, 
Harmaline, Harmine, DMT (in 
order of increasing Rf)
Lane 7: P. viridis MK13001BD
Lane 8: P. viridis 20205XJO
Lane 9: P. ligustrifolia GV13702KT
Lane 10: P. nervosa GW13702KT
Lane 11: P. punctata GX13702KT
Lane 12: P. alba GY13702KT
Lane 13: D. cabrerana DW13702KT
Lane 14: M. hostilis HZ13702KT
Lane 15: Harmol, Harmalol, THH, 
Harmaline, Harmine, DMT (in 
order of increasing Rf)

Fingerprinting by HPTLC
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Alkemist Labs:
Botanical Test Method 
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Alkemist Labs:
Certificate of Analysis,
Macroscopy

B. caapi
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Alkemist Labs:
Certificate of Analysis,
Microscopy

B. caapi
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Alkemist Labs:
Certificate of Analysis,
HPLC

B. caapi
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Alkemist Labs:
Certificate of Analysis,
Macroscopy

P. viridis
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Alkemist Labs:
Certificate of Analysis,
Microscopy

P. viridis
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Alkemist Labs:
Certificate of Analysis,
HPLC

P. viridis
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Tracks 4, 15: Harmaline
C13H14N2O
MW: 214.3 g/mol

Tracks 5, 14: Harmine
C13H12N2O
MW: 212.3 g/mol

Tracks 6, 13: DMT
C12H16N2
MW: 188.3 g/mol
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)Tracks 1, 18: Harmol
C12H10N2O
MW: 198.2 g/mol

Tracks 2, 17: Harmalol
C12H12N2O
MW: 200.2 g/mol

Tracks 3, 16: 
Tetrahydroharmine
C13H16N2O
MW: 216.3 g/mol

Compound Identification/Characterization



Harmine (Lanes 2, 8, 14), Reference Stds: Characterization/Quantitation
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MW: 212.3 g/mol
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DMT (Lanes 1, 7, 13), Reference Stds: 
Characterization/Quantitation
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MW: 188.3 g/mol
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Banisteriopsis caapi (Lanes 3, 9), water extracts:
Characterization/Quantitation

11/15/2021copyright 2021 by Alkemist Labs, all rights reserved. 19

B.
 ca

ap
i, 

S1
0.

5µ
L

B.
 ca

ap
i, 

S2
0.

5µ
L

Scanned from 
190nm-450nm

302nm



Psychotria viridis (Lanes 4, 10), water extracts: Characterization/Quantitation
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Harmine:
Scanned at 302nm

DMT:
Scanned at 223nm

Ayahuasca (weight) (Lanes 5, 11), water extracts: Characterization/Quantitation
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YCV+XJO, S1
(KD+MK)
(weight) 1µL

YCV+XJO, S2
(KD+MK)
(weight 1µL



Harmine:
Scanned at 302nm

DMT:
Scanned at 223nm

Ayahuasca (volume) (Lanes 6, 12), water extracts: Characterization/Quantitation
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YCV+XJO, S1
(volume) 
1µL

YCV+XJO, S2
(volume) 
1µL
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DMT: water extracts, Quantitation,
Scanning Densitometry

Sample Rf Concentration Amount
on Plate

Amount per
Sample

1) B. caapi YCV (S1) N/A N/A N/A N/A

2) B. caapi YCV (S2) N/A N/A N/A N/A

3) P. viridis XJO (S1) 0.445 1.152 mg/mL 576.2 ng 2.305 mg in
1000.0 mg

4) P. viridis XJO (S2) 0.455 1.326 mg/mL 663.2 ng 2.653 mg in
1000.3 mg

5) YCV + XJO (weight) 
(S1) 0.447 0.816 mg/mL 816.3 ng 3.266 mg in

1001.4 mg

6) YCV + XJO (weight) 
(S2) 0.455 0.777 mg/mL 777.7 ng 3.110 mg in

1001.6 mg

7) YCV + XJO (volume) 
(S1) 0.448 0.597 mg/mL 597.5 ng 2.390 mg in

1000.0 mg

8) YCV + XJO (volume) 
(S2) 0.457 0.653 mg/mL 653.0 ng 2.612 mg in

1000.3 mg
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Harmine: water extracts, Quantitation, 
Scanning Densitometry

Sample Rf Concentration Amount
on Plate

Amount per
Sample

1) B. caapi YCV (S1) 0.338 0.333 mg/mL 166.4 ng 0.666 mg in
1001.6 mg

2) B. caapi YCV (S2) 0.348 0.278 mg/mL 139.1 ng 0.556 mg in
1001.6 mg

3) P. viridis XJO (S1) N/A N/A N/A N/A

4) P. viridis XJO (S2) N/A N/A N/A N/A

5) YCV + XJO (weight) 
(S1) 0.340 0.110 mg/mL 109.3 ng 0.219 mg in

1001.2 mg

6) YCV + XJO (weight) 
(S2) 0.348 0.123 mg/mL 122.8 ng 0.246 mg in

1001.6 mg

7) YCV + XJO (volume) 
(S1) 0.342 0.159 mg/mL 159.2 ng 0.637 mg in

1001.6 mg

8) YCV + XJO (volume) 
(S2) 0.352 0.141 mg/mL 140.8 ng 0.563 mg in

1001.6 mg



METHANOL EXTRACTION: QUANTITATIVE DATA
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DMT: methanol extracts, Quantitation, 
Scanning Densitometry

Sample Rf Concentration Amount
on Plate

Amount per
Sample

1) B. caapi YCV (S1) N/A N/A N/A N/A

2) B. caapi YCV (S2) N/A N/A N/A N/A

3) P. viridis XJO (S1) 0.447 0.566 mg/mL 283.1 ng 5.662 mg in
1004.8 mg

4) P. viridis XJO (S2) 0.450 0.635 mg/mL 317.5 ng 6.350 mg in
1006.2 mg

5) YCV + XJO (weight) 
(S1) 0.447 0.326 mg/mL 326.3 ng 6.528 mg in

1006.0 mg

6) YCV + XJO (weight) 
(S2) 0.450 0.322 mg/mL 321.6 ng 6.432 mg in

1006.8 mg

7) YCV + XJO (volume) 
(S1) 0.448 0.251 mg/mL 250.6 ng 5.012 mg in

1004.8 mg

8) YCV + XJO (volume) 
(S2) 0.450 0.299 mg/mL 298.6 ng 5.972 mg in

1006.2 mg
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Harmine: methanol extracts, Quantitation,
Scanning Densitometry

Sample Rf Concentration Amount
on Plate

Amount per
Sample

1) B. caapi YCV (S1) 0.347 0.523 mg/mL 261.6 ng 5.232 mg in
1006.4 mg

2) B. caapi YCV (S2) 0.348 0.414 mg/mL 206.7 ng 4.134 mg in
1005.2 mg

3) P. viridis XJO (S1) N/A N/A N/A N/A

4) P. viridis XJO (S2) N/A N/A N/A N/A

5) YCV + XJO (weight) 
(S1) 0.348 0.273 mg/mL 272.6 ng 5.452 mg in

1013.6 mg

6) YCV + XJO (weight) 
(S2) 0.350 0.249 mg/mL 249.2 ng 4.984 mg in

1007.2 mg

7) YCV + XJO (volume) 
(S1) 0.348 0.242 mg/mL 242.0 ng 4.840 mg in

1006.4 mg

8) YCV + XJO (volume) 
(S2) 0.350 0.186 mg/mL 186.3 ng 3.726 mg in

1005.2 mg
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Ayahuasca Concentration: weight vs. volume for HPTLC

AP #
%DMT: 
Water

(weight)

%DMT: 
Water 

(volume) 

%DMT: 
Methanol 
(weight) 

%DMT: 
Methanol 
(volume) 

%Harmine: 
Water 

(weight) 

%Harmine: 
Water 

(volume) 

%Harmine: 
Methanol 
(weight) 

%Harmine: 
Methanol 
(volume) 

20205YCV_1 S2 0 0 0 0 0.0490 0.0563 0.4948 0.3707

20205YCV_1 S1 0 0 0 0 0.0437 0.0636 0.5379 0.4809

20205XJO_1 S2 0.3105 0.2611 0.6389 0.5935 0 0 0 0

20205XJO_1 S1 0.3261 0.2390 0.6489 0.4988 0 0 0 0

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7

20205XJO_1 S1

20205XJO_1 S2

20205YCV_1 S1

20205YCV_1 S2

Ayahuasca Concentration: w/w vs. v/v for TLC

DMT: Water (w/w) % DMT: Water (v/v) % DMT: Methanol (w/w) % DMT: Methanol (v/v) % Harmine: Water (w/w) % Harmine: Water (v/v) % Harmine: Methanol (w/w) % Harmine: Methanol (v/v) %

Harmine

DMT

Water

MeOH

weight
volume
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Sample Results (2017)
AP # DMT Harmine

% %
JAY256617UBG4_1: Palmers Cocoa Butter Formula lot B6JUL - S1 0.5087 0.8031
JAY256617UBG4_1: Palmers Cocoa Butter Formula lot B6JUL - S2 0.5607 0.9277
JAY256617UBG1_1: J2 lot J2 - S1 0.3691 0.8799
JAY256617UBG1_1: J2 lot J2 - S2 0.3621 0.8851
JAY256617UBG2_1: J3 lot J3 - S1 0.3400 1.2775
JAY256617UBG2_1: J3 lot J3 - S2 0.3422 1.3880
JAY256617UBG3_1: J5 lot J5 - S1 0.2789 1.1698
JAY256617UBG3_1: J5 lot J5 - S2 0.2283 0.8098
JAY15717UGB13: 4 Stars_3 10/2016 New Huito - S1 0.4695 0.8449
JAY15717UGB13: 4 Stars_3 10/2016 New Huito - S2 0.5158 0.9263
JAY15717UGB12: 3 Stars_1 8/2016 Huito - S1 0.3620 0.3169
JAY15717UGB12: 3 Stars_1 8/2016 Huito - S2 0.3601 0.3065
JAY15717UGB11: 2 Stars_1 08/2015 Gooy - S1 0.4138 0.5925
JAY15717UGB11: 2 Stars_1 08/2015 Gooy - S2 0.4217 0.5974
JAY15717UGB10: 4 Stars_1 12/2014 New Mixta with Repair - S1 0.5084 0.9495
JAY15717UGB10: 4 Stars_1 12/2014 New Mixta with Repair - S2 0.5521 1.0734
JAY15717UGB9: 5 stars + 5/2013 Repair DLC - S1 0.6162 1.6035
JAY15717UGB9: 5 stars + 5/2013 Repair DLC - S2 0.6446 1.7085
JAY15717UGB8: 2 Stara_2 2/2013 H.B. Load Not Much Light - S1 0.5800 0.5477
JAY15717UGB8: 2 Stara_2 2/2013 H.B. Load Not Much Light - S2 0.5749 0.5191
JAY15717UGB7: 3 Stars_2 2/2012 U de G - S1 0.2995 0.5256
JAY15717UGB7: 3 Stars_2 2/2012 U de G - S2 0.3404 0.6364
JAY15717UGB6: 3 Stars_2 5/2011 Ceremony #3 - S1 0.4917 1.0956
JAY15717UGB6: 3 Stars_2 5/2011 Ceremony #3 - S2 0.4709 0.9784
JAY15717UGB5: 4 Stars_2 2/2011 MIXTA - S1 0.5180 0.8666
JAY15717UGB5: 4 Stars_2 2/2011 MIXTA - S2 0.4952 0.8658
JAY15717UGB4: 1 Star_1 6/2010 KM 24 - S1 0.6979 0.8941
JAY15717UGB4: 1 Star_1 6/2010 KM 24 - S2 0.6588 0.7784
JAY15717UGB3: 5 Stars_1 6/2009 REFINO - S1 0.5800 1.2233
JAY15717UGB3: 5 Stars_1 6/2009 REFINO - S2 0.5632 1.1763
JAY15717UGB2: Stars Unknown 1/2007 To Be Tested - S1 0.3147 0.3914
JAY15717UGB2: Stars Unknown 1/2007 To Be Tested - S2 0.3654 0.6240
JAY15717UGB1: Agua Flores Lot 04/2014 - S1 0.5628 1.0259
JAY15717UGB1: Agua Flores Lot 04/2014 - S2 0.5527 1.0047

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8

JAY15717UGB1: Agua Flores Lot 04/2014 - S1
JAY15717UGB1: Agua Flores Lot 04/2014 - S2

JAY15717UGB2: Stars Unknown 1/2007 To Be Tested - S1
JAY15717UGB2: Stars Unknown 1/2007 To Be Tested - S2

JAY15717UGB3: 5 Stars_1 6/2009 REFINO - S1
JAY15717UGB3: 5 Stars_1 6/2009 REFINO - S2

JAY15717UGB4: 1 Star_1 6/2010 KM 24 - S1
JAY15717UGB4: 1 Star_1 6/2010 KM 24 - S2

JAY15717UGB5: 4 Stars_2 2/2011 MIXTA - S1
JAY15717UGB5: 4 Stars_2 2/2011 MIXTA - S2

JAY15717UGB6: 3 Stars_2 5/2011 Ceremony #3 - S1
JAY15717UGB6: 3 Stars_2 5/2011 Ceremony #3 - S2

JAY15717UGB7: 3 Stars_2 2/2012 U de G - S1
JAY15717UGB7: 3 Stars_2 2/2012 U de G - S2

JAY15717UGB8: 2 Stara_2 2/2013 H.B. Load Not Much Light - S1
JAY15717UGB8: 2 Stara_2 2/2013 H.B. Load Not Much Light - S2

JAY15717UGB9: 5 stars + 5/2013 Repair DLC - S1
JAY15717UGB9: 5 stars + 5/2013 Repair DLC - S2

JAY15717UGB10: 4 Stars_1 12/2014 New Mixta with Repair - S1
JAY15717UGB10: 4 Stars_1 12/2014 New Mixta with Repair - S2

JAY15717UGB11: 2 Stars_1 08/2015 Gooy - S1
JAY15717UGB11: 2 Stars_1 08/2015 Gooy - S2
JAY15717UGB12: 3 Stars_1 8/2016 Huito - S1
JAY15717UGB12: 3 Stars_1 8/2016 Huito - S2

JAY15717UGB13: 4 Stars_3 10/2016 New Huito - S1
JAY15717UGB13: 4 Stars_3 10/2016 New Huito - S2

JAY256617UBG1_1: J2 lot J2 - S1
JAY256617UBG1_1: J2 lot J2 - S2
JAY256617UBG2_1: J3 lot J3 - S1
JAY256617UBG2_1: J3 lot J3 - S2
JAY256617UBG3_1: J5 lot J5 - S1
JAY256617UBG3_1: J5 lot J5 - S2

JAY256617UBG4_1: Palmers Cocoa Butter Formula lot B6JUL - S1
JAY256617UBG4_1: Palmers Cocoa Butter Formula lot B6JUL - S2

Ayahuasca Concentration with C18 Column (2017)

Harmine % DMT %



Results & Conclusions:

This is what we found:
• Weight method yielded higher concentrations for both cpds., except 

in the case of the water extraction of Harmine, which was greater in 
the  volume method by a factor of ~ 2, which may be significant 
from a quality perspective?

• The Ideal ratio for Harmine:DMT, suggests:
• Harmine should be 2 ~ 3 times the concentration of  NLT ~ 0.5% DMT  

• HPTLC is the preferred method to study these questions, due to its’ 
ability to reduce large data sets to be easily interpreted, especially 
as applied to the variability of Natural Products, as moving targets.
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Future Goals:

• Analyze Ayahuasca ingredients before they are processed to get a baseline 
composition, by HPTLC

• Analyze the Ayahuasca Brews, in- process, from the Jungle
• Measure the affect of heating time, based on cpd ratios & subjective 

effects                                                                                                                      
• Measure the active cpd content & their ratios.

• Specifically DMT, Harmine, THH, Harmaline
• Monitor efficacy, strength, etc., in vivo, so as to

• Develop a predictable & reliable experience, if possible.
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Thank you all for your attention!

A very special thanks to:
Khanh Tran, HPTLC, R & D Technical Supervisor, Alkemist Labs
Nam Hoang, HPTLC, R & D lead Chemist, Alkemist Labs
Without their help this project would not exist today.

11/15/2021copyright 2021 by Alkemist Labs, all rights reserved. 33


	HPTLC/HPLC/MS ANALYSIS OF AYAHUASCA_�PREDICTIVE ANALYTICS 
	What is Ayahuasca?
	Goals of this Study:
	Active compounds in Ayahuasca:
	Active compounds in Ayahuasca:
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Harmine (Lanes 2, 8, 14), Reference Stds: Characterization/Quantitation
	DMT (Lanes 1, 7, 13), Reference Stds: �Characterization/Quantitation
	Banisteriopsis caapi (Lanes 3, 9), water extracts:�Characterization/Quantitation
	Psychotria viridis (Lanes 4, 10), water extracts: Characterization/Quantitation
	Ayahuasca (weight) (Lanes 5, 11), water extracts: Characterization/Quantitation
	Ayahuasca (volume) (Lanes 6, 12), water extracts: Characterization/Quantitation
	Slide Number 23
	Slide Number 24
	Methanol Extraction: Quantitative data
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Results & Conclusions:
	�Future Goals:�
	References
	Thank you all for your attention!

