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Echinacea purpurea (L.) Moench, a top selling botanical medicine, is currently of considerable interest due
to immunomodulatory, anti-inflammatory, antiviral and cannabinoid receptor 2 (CB2) binding activities
of its alkylamide constituents. The purpose of these studies was to comprehensively profile the alky-
lamide (alkamide) content of E. purpurea root, and to compare yields of alkylamide constituents resulting
from various ethanolic extraction procedures commonly employed by the dietary supplements indus-
try. To accomplish this goal, a high performance liquid chromatography-electrospray ionization mass

‘H@PL'ci _U'Edssl"_ MS spectrometry (HPLC-ESI-MS) method was validated for quantitative analysis of several E. purpurea alky-
Electrospray lamides. Using this method, at least 15 alkylamides were identified and it was shown that fresh and dry

Echinacea

E. purpurea extracts prepared from equivalent amounts (dry weight) of roots, with exceptions, exhibited
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Echinacea purpurea

Undeca-2E ,4Z-diene-8,10-diynoic acid isobutylamide (3) Undeca-2Z 4E-diene-8,10-diynoic acid isobutylamide (4)
Cyi5 Hyg NO CisHyg NO
Exact Mass: 229.15 Exact Mass: 229.15
Mol. Wt.: 229.32 Mol. Wt.: 229.32

Undeca-2E ,4Z-diene-8,10-diynoic acid 2-methylbutylamide (7) Dodeca-2E 4E,8Z,10Z-tetraenoic acid isobutylamide (11)
CigHz¢NO CigHz1NO
Exact Mass: 243.16 Exact Mass: 247.20
Mol. Wt.: 243.34 Mol. Wt.: 247.37




Relative Concentration of Dodeca-tet

Spelman et al., Comparison of alkylamide yield in ethanolic extracts prepared from fresh versus
dry Echlnacea purpurea utilizing HPLC-ESI-MSJPBA 49 (2009) 1141- 1142
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Maceration Time



Hydroethanolic Tincture

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
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Extraction Flow Chart
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Milled Cannabis Flower Potency Characterization
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Cannabidiol (CBD)

2-[(1R,6R)-6-isopropenyl-3-methyl-cyclohex-3-en-1-yl]-5-pentyl-benzene-1,3-diolate
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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

O
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.



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

Salvianic acid A _
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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.



0.5 hr vs. 8 hr

Lonicera spp. (honeysuckle)

30 minute extraction was no different than an & hr extraction for
chlorogenic acid yield
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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.
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Extraction and HPLC Analysis of Sage (Sal/via officinalis) Plant
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Abstract

In this study, the sage (Salvia officinalis) plant collected from the Mediterranean region was extracted with
different solvents and methods. The extract yields were compared. The quantities of rosmarinic acid, carnosic acid
and camosol, which are responsible for the antioxidant capacity of the sage plant, were analyzed qualitatively and
quantitatively by an HPLC.

Ground sage plant were sieved with 70 mesh sieves. Maceration were done for powder sage plant at 45°C with
70% ethyl alcohol in “1:6” (w/v) ratio at different time (3; 6; 8; 10 hours); 100% methanol and 100% ethanol
extractions; Soxhlet extraction efficiencies were compared. The proportions of rosmarinic acid and the amounts of
camosic acid and carmosol were analyzed in the extracted at UV detector and 280 nm wavelength by a Thermo
Scientific Ulimate HPLC instrument. As a result of the experiments, a maceration method with 70% ethanol with 25%




Carnosol Carnosic acid
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Figure 1: Change of extract yield (%) for maceration.
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Figure 4: Change of “"Carnosol+Carnosic acid” (mg/g ext.) for
maceration method.







Percolation
Cone

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.



A Percolation Cone Disguised as a Bottle of Water

~—







Coarse grind of
biomass




Moist but

>
O]
O]
>
=
e
O
C



The Pack

‘\
.r"

a.
> §,

Fig. 423—Im
prop-
erly paclzed percolg-
or.

Fig. 424—Properly
packed percolator.

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



Tools to Consider

Fig. 420—
Notched
cork.

Fig, 4293
Packer for
percolators,.

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












CBD Recovery Efficiency (% Recovery) per
Extraction Treatment




CBD Recovery Efficiency (% Recovery)
per Extraction Treatment




Macerations Vs. Percolation




Are These Results Supported with Other Data?
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Research Article

In Vitro Inhibitory and Proliferative Cellular Effects of Different
Extracts of Struthanthus quercicola: A Preliminary Study

Luz Eugenia Alcantara-Quintana,' Carely Arjona-Ruiz,” Denisse de Loera,’
Rubi Gamboa-Leén,’ and Yolanda Teran-Figueroa




Struthanthus guercicola: Total Phenolic Extraction
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Alcantara-Quintana LE, ef a/ In Vitro Inhibitory and Proliferative Cellular Effects of Different Extracts
of Struthanthus quercicola: A Preliminary Study. £vid Based Complerment Alternat Med. 2022 Apr
13;2022:96797309.



Struthanthus quercicola: Total Flavonoid Extraction

Percolation=

ceration u

Quercetin

Alcantara-Quintana LE, ef a/ In Vitro Inhibitory and Proliferative Cellular Effects of Different Extracts
of Struthanthus quercicola: A Preliminary Study. £vid Based Complerment Alternat Med. 2022 Apr
13;2022:96797309.



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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