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CBD Yields



2

Lecture Map

Extractions

Maceration
Time

Supporting 
Evidence

Percolation

Intro Maceration



Disclosures

I have been a Natural Products, Pharma and Cannabis Industry Consultant, for SOPs, GMPs, 
Regulatory Issues, Pharmacology, Research Initiatives and Formulation





Echinacea purpurea



Relative Concentration of Dodeca-tet
Spelman et al., Comparison of alkylamide yield in ethanolic extracts prepared from fresh versus

dry Echinacea purpurea utilizing HPLC–ESI-MSJPBA 49 (2009) 1141–1149



HOW LONG IS NECESSARY FROM A 
CHEMISTRY PERSPECTIVE?

Maceration Time



Hydroethanolic Tincture

% EtOH THCA THC

20% 90% 10%

40% 72% 28%

80% 54% 46%

Politi M, Peschel W, Wilson N, Zloh M, Prieto JM, Heinrich M. Direct NMR analysis of cannabis water extracts and tinctures and semi-quantitative data on 
delta9-THC and delta9-THC-acid. Phytochemistry. 2008 Jan;69(2):562-70.



Applying Maceration Time Studies 
to Cannabis 



Extraction Flow Chart
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Extraction Flow Chart
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The Cannabis



Milled Cannabis Flower Potency Characterization

Biomass Sample Result
Rep 1 9.36% 
Rep 2 8.27% 
Rep 3 8.90% 
Mean 8.84
STD Deviation 0.55
% RSD 6.19 %
p value <0.002



The Grind



Typical Home Extraction







EJWOX 0.53 Gallon Stainless Steel Soft Fruit Wine Juice Press 
Cheese Making Press Tincture Press Herbal Press







Cannabidiol (CBD)
2-[(1R,6R)-6-isopropenyl-3-methyl-cyclohex-3-en-1-yl]-5-pentyl-benzene-1,3-diolate 
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61.053 64.749 63.515
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Drain

Press
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Are These Results Supported with Other Data?



One hr vs. 8 hr
Senna spp.

§ No significant difference in macerations of seed between the 1 hr and 8 
hr time points for the yield of chrysophanol

Chen Q, Fung KY, Lau YT, Ng KM, Lau DTW. Relationship between maceration and extraction yield in the production of 
Chinese herbal medicine. Food Bioprod Process 2016;98:236-243.

chrysophanol



One hr vs. 12 hr

Salvia miltiorrhiza
§ No significant difference between 1 hr and 12 h maceration for the yield 

of salvianic acid A in extracts of in both cut and sift herb and powder 
forms

Chen Q, Fung KY, Lau YT, Ng KM, Lau DTW. Relationship between maceration and extraction yield in the production of 
Chinese herbal medicine. Food Bioprod Process 2016;98:236-243.

Salvianic acid A



0.5 hr vs. 8 hr

Lonicera spp. (honeysuckle)
§ 30 minute extraction was no different than an 8 hr extraction for 

chlorogenic acid yield

Chen Q, Fung KY, Lau YT, Ng KM, Lau DTW. Relationship between maceration and extraction yield in the production of 
Chinese herbal medicine. Food Bioprod Process 2016;98:236-243.

chlorogenic acid 





Carnosol Carnosic acid







Percolation vs Maceration 



Extraction and Other Downstream Procedures for Evaluation of Herbal Drugs in Quality Control and Evaluation of Herbal 
Drugs Evaluation Natural Products and Traditional Medicine. 2019 p195-236. 
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A Percolation Cone Disguised as a Bottle of Water





Let sit 
for 24 h

Start 
Flow

Flow 
1 drop/sec

Continuously add 
menstruum

Allow to 
completely drain

Coarse grind of 
biomass

Moisten the 
biomass  

Add 
menstruum

Pack the 
percolator



Moist but 
not Muddy



Martin EW, Cook EF. Remington’s Practice of Pharmacy. Mack Publishing Co. Easton, PA. 1961. p1866 

The Pack



Tools to Consider

Martin EW, Cook EF. Remington’s Practice of Pharmacy. Mack Publishing Co. Easton, PA. 1961. p1866 









CBD Recovery Efficiency (% Recovery) per 
Extraction Treatment 

Treatment
Starting 
Solvent 
Mass (g)

Drain 
Liquor 

Mass (g)

Press 
Liquor 

Mass (g)

Total 
Liquor 

Mass (g)

Liquor 
Recover

y %

Perc - 1 269.000 205.000 0.000 205.000 76.208

Perc - 2 269.000 199.502 0.000 199.502 74.164

2 week - 1 500.120 297.490 41.660 339.150 67.814

2 week - 2 500.190 320.580 43.040 363.620 72.696



Treatment
Total Liquor 

CBD Recovery (%)
Drain CBD 

Recovery (%)

Press CBD 
Recovery 

(%)

Perc - 1 79.277 79.277 0.000

Perc - 2 80.925 80.925 0.000

2 week - 1 61.922 53.573 8.348

2 week - 2 65.108 57.085 8.023

CBD Recovery Efficiency (% Recovery)               
per Extraction Treatment 



Macerations Vs. Percolation 
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Are These Results Supported with Other Data?





Alcántara-Quintana LE, et al. In Vitro Inhibitory and Proliferative Cellular Effects of Different Extracts 
of Struthanthus quercicola: A Preliminary Study. Evid Based Complement Alternat Med. 2022 Apr 

13;2022:9679739. 

Gallic acid

Struthanthus quercicola: Total Phenolic Extraction 

Percolation

Maceration



Alcántara-Quintana LE, et al. In Vitro Inhibitory and Proliferative Cellular Effects of Different Extracts 
of Struthanthus quercicola: A Preliminary Study. Evid Based Complement Alternat Med. 2022 Apr 

13;2022:9679739. 

Struthanthus quercicola: Total Flavonoid Extraction 

Quercetin

Percolation
Maceration



Future Directions 

§ Quick wash comparison to short maceration
§ Percent Ethanol

§ 70% vs 100%
§ Fresh plant vs Dry plant

§ Hot EtOH vs Cold EtOH vs RT EtOH 
§ In Percolation
§ In Maceration
§ In Quick Wash
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