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Introduction Sample Preparation
Microdosing is the practice of regularly administering very low doses of Each mushroom type was analyzed for each of the drying methods: Stability Testing: After the initial sample aliquot, prepared extracts in
psychoactive substances. Recent studies have indicated microdosing Drv lee H ot S S dehydration and lyophilization. Mushrooms were pre-dried and shipped Environmental Express Tubes from 15-minute vortex times, were placed
shows promise for the management and treatment of anxiety, ry lce Homogenization andard Hlomogenization via AJNA BioSciences, shown below in Figure 2. and stored in a refrigerator for 6 months, at which time another aliquot of
depression, and other mental health disorders. Emerging research has | | | | extract was removed from tube and analyzed.
been focusing on microdosing psilocin and psilocybin, which are 1. Weigh 3000 - EOOO mg pre-dried 1. Weigh 3000 - 2000 mg pre-dried Avery's Albino Dehydrated B-month Extract Stability
frequently found in psychedelic mushrooms. With recent mushroom mushroom Standard Homogenization Dry Ice Homogenization
decriminalization and legalization in certain areas of the Unites States - Time Frame Original 6-month Original 6-month
_ _ _ _ ) 2. Add to Robot Coupe® containing ~ ® Average Areal, Average Areal, o, riee| Average Areal Average Area o o
there is a growing interest among researCh_ and productlon labs to quarter/fifty cent piece size of dry ice 2. Add to Robot Coupe® and pulse 10x Melmac Analyte Response % RSD Response % RSD) % Dift Response %~RSD Response »RSD % Diff
understand more about the stability and testing of these compounds. Norbaeocystin 10617 | 5.62
This work examines three distinct strains of Psilocybe mushrooms, 3. Pulse Robot Coupe® 10x 3. Weigh 500 mg into Environmental - Averv's Bacocystin | 49858 | 17.74| 53972 | 516 |7.92 | 41608 | 6.39 | 72786 | 2.46 |54.51
focusing on the processes of homogenization, extraction eﬂ:iciency, and Express Tube Lyophilized ; ‘ Sl Alb:‘zo L d Dehydrated Aelrugen.ascm 13591 18.87 13655 4.4
- . . . . (R T gut Psilocybin 3339454 3.22 3806436 0.51 [13.07| 2760119 6.54 4859262 1.31 [55.10
extract stability. Analysis was performed using LC-UV monitoring a total _ . : &\ Norpsilocin
of seven psychoactive alkaloids commonly found in psychedelic 4. Weigh 5OEOXpmrgslrs1t_(|)_u%neV|ronmental 4. Add 20 mL extraction solvent ODPE Psilocin 102020 | 6.68 85021 0.9 [18.18] 177207 | 7.32 | 138640 | 2.32 |24.42
mushrooms. 4-OH-TMT
B 3 ck g roun d 5. Add 20 mL extraction solvent 9: o L?rr] g rpee'gg(eg;nr;pneednf mount of Staﬁzz 'f.fr:,b;;inﬁ‘z’:ﬁz:ized wmerexiad Stsu?;"ltcye Homogenization
Time Frame Original 6-month Original 6-month
) , Average Area Average Area -.«c|Average Area Average Area .
] ] o . _ - i ) ., Analyte % RSD % RSD|% Diff %RSD %RSD |% Diff
Some compounds found in psychedelic mushrooms exhibit non-specific 0. Vortex Ii?;(f ;ee?‘;txeg;“r;?neednf‘ mount of 6. Add filter and push with plunger o eeense Response Response Response
binding (NSB) or non-specific adsorption (NSA) characteristics. This is Figure 2: Picture comparison of mushroom strains and drying methods. B:;Oiiztcizs in et |
described as any binding or adsorption that was not intended. Molecules . . 7. Remove plunger, aliquot sample into To determine the efficiency of sample preparation techniques, a Aerugenascin 9935 | 13.81 13157 | 4.94
tend t dh f g f in thi tal f 7. Add filter and push with plunger autosampler vial for analvsis : . "
€Nnd 1o adhere 1o any exposed surtaces, In tnis case, metal suriaces. P y sequential extraction was performed, samples analyzed, and data Psilocybin 3081044 | 514 | 3305721 | 0.6 |7.04 | 2434208 | 1.66 | 2722087 | 0.88 |11.16
This can be problematic and cause chromatographic challenges since it . _ processed. Norosilocin
can lead to poor peak shape, low recovery, and poor performance from 8. Remove plunger, aliquot sample into o
J . y, _ p p autosampler vial for analysis H . t d V. rt Ti . H . t d rt t Psilocin 99175 6.7 21759 3.28 128.03] 132901 6.71 58857 2.31 |77.23
HPLC systems. An HPLC system contains a significant amount of metal omogenlzla tloc? an t % ex 'r_?he- c;]mogenllza on an (\j’ofeﬁ( Ime 4-OH-TMT
tubing, however upwards of 80% of the metal surface area comes from . . . were compieted In tandem, with each Sample prepared Tollowing _ . N - |
h g’l hard P For thi 7o nert col g g The second sequential extraction was performed by pouring of described protocol only changing the length of time for vortex. Using Figure 6: Description and data tables describing procedure and results for extract stability testing
e column hardware. For this reason, an inert column and guard were : atelv sized : d the fil d : . using Avery’s Albino strain as example.
used for this analysis. Figure 1, below, highlights the absence of peaks supernatant into an appropriately sized container, and the filter removed. ODPE and Avery's Albino mushroom data, graphs below show
on stainless steel hardware, compared to that of inert hardware. two ghe %elllet wasl then tr?]nsferred fto a dfll_tratlon appaEratgs and vaEuumed comparison results from 5- 10-, 15- and 20- minute vortex times.
’ : oy . The sample was then transferred into a new Environment Express ODPE Dehvdrated Standard Avery's Albino Dehydrated Dry Ice
analytes that have phosphate groups known for their chelating Y A pehydrated Standar B ys oo Denyctaied bry - . -
- - genization
oroperties. 'el"gg\e/eand steps 5-8 (Dry Ice) or 4-7 (Standard) were repeated from . omogenization " zat Discussion/Conclusion
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= Mushroom Strain

Analytical MethOd 1000002 . - = ‘ ol _ o - = Each mushroom variety contains a different profile and concentration of

Response

A
e o\\%\o c;\é& & & N %06’0 f\$ \\%‘Q @0 @é’o L %o"’o N P Sych oactive alkaloids
d\°®®o q,@"’o Q&Qo Q &° o@% Q% b(o~2~ & & o £ &é\o e o 0&6 Q° b‘o .
y o comeewd Compound = Drying Method
= . = ® 5 min. Vortex =10 min. Vortex 5 min Vortex min. Vortex ® 5 min. Vortex = 10 min. Vortex 15 min. Vortex 20 min. Vortex
Analytical Column: Force Inert Biphenyl, 100 mm x 3 mm, 3 ym : + Dehydrated drying method shows best response if analyzing fruiting bodies
Guard Column: Force Inert Biphenyl EXP Guard Cartridge, 5 x 3.0 mm 100 C o Pellooybin 263 o immediately.
B : . . ] ' . . . .
Mobile Phase A: Water, 10 mM ammonium formate, 0.1% formic acid >8]  Lyophilized drying method had longer shelf life of fruiting body and shows better
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stability at 6 months when extracted.
= Homogenization

Mobile Phase B: Methanol, 0.1% formic acid
Column Temperature: 50 °C
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Injection Volume: 2 uL 020 « Standard homogenization demonstrates best response.
oo e ek o v e e a wewewam wvE oW 9 e Flow Rate: 0.8 mL/min 000 o050 100 1k 200 250 © a0 sk 400 450 500 . Dry_ i;:e h?mogt?‘nizatiqn shows more inconsistent results, likely attributed to the
moisture from the dry ice.
D Aeruginascin Detector: uv Figure 3: Description of homogenization and vortex time experiment, (A) ODPE dehydrated Ext ti Additi
Figure 1: Chromatograms of first injection showing response of analytes using stainless steel Wavelength: 222 nm Etanda:d rr]]omogtenlzatlonf SBCI'DE(B) Ar\]verys Albino dehydrated dry ice homogenization. (C) xtraction ives
hardware (A) versus inert hardware (B). Alongside structures of Psilocybin (C) and Aeruginascin Time (min) %B xample chfomatogram o MUSRTOOM. « Acetic acid improves extraction of minor tryptamines such as baeocystin,
(D) highlighting the chelating moiety. o = Vortex Rate: Vortex rate was compared, by preparing samples following norbaeocystin, and aeruginascin.
4'00 25 prescribed protocol. Samples were then placed onto Glas-Col® shaker . Acetic acid provides additional stability for both psilocin and psilocybin.
E - t I D i ' and vortex for 15 minutes at either 500 or 1000 RPM. « Using more than 0.5% acetic acid (v/v) can result in reduction of extraction
xperlmen a eSIgn Conditions: 4.01 95 A Melmac Dehydrated B Melmac Lyophilized efficiency.
5 00 9 5 3500000.00 3000000.00
. ‘e . . 3000000.00 2500000.00 - 1

The following conditions were studied: 5 01 ; g Zo0mnco g oo Vortex Experiments

Avery’s Albino : % 190000000 % 100000000 « 5-minute vortex showed inconsistent extraction of analytes.

o 500000.00 14 500000.00
Mushroom Strain ODPE 8.00 0 000 r *; T [P 0.00 s o T [P * 15-minute vortex showed best extraction of analytes without degradation.
Melmac AR A -+ 1000 RPM provided more consistent extraction efficiencies compared to 500
RPM.
Compound Compound
. Dehvdrated . . = 1000 RPM =500 RPM o . . : . : :
Drying Method Lyopyhilized 1000 RPM =500 RPM Conversion of psilocybin to psilocin occurs when vortexed longer than 15 min.
Figure 4: Description of vortex time experiment and accompanying graphs showing the = Stability

difference between (A) Melmac dehydrated and (B) Melmac lyophilized mushroom strains at . _ _ .
specified vortex rates(. ) y (B) yop « At 6 months, additional extraction of minor alkaloids can be observed, but

Standard grinding degradation of psilocin occurs.

Grinding with dry ice

Homogenization

Extraction Additive: Extract additives were analyzed by preparing two
separate extract solvents. Both containing 0.5% (v/v) of respective
additive in methanol and following prescribed protocol.

Final Sample Preparation Recommendation:

Extraction Additives Acetic acid

AN AN AN AN A S

Ammonium formate ODPE Acetic Acid ODPE Ammonium Formate
000 05 10 15 200 25 300 35 40 45 500 jzzzzzz C R jzgzzzz : Remove
Vortex Times 5,10, 15, 20 minutes Vit I Vr:/e;r?h 5?](_3 "IN Adg 20 mL olunger
: 2 2 1Z : : :
Peak # CAS# Analyte t, (min) S 2000000 2 2000000 omogenize Vortex 1000 Add filter, aliquot sample
g @ | 100000 mushroom MeOH, : .
1 214220-59-7 Norbaeocystin 1.43 & 1000000 . . o into 0.5%(V/V) RPM 15 push with Into
500 RPM - ° < N S N : : : minutes plunger autosampler
Vortex Rate 2 21420-58-6 Baeocystin 1.95 & & & & & & «\&/\ P S Qo.}oo Qé@o O\z\;& Environmental Acetic Acid vial for
g & g & & é§°° 0@6\ Q@ ¢ ¥ < i i Q@Q\ Q? s j
1000 RPM 3 114264-95-8 Aerugenascin 2.48 & T ot SR ) ] Express tube analysis
4 520-52-5 Psilocybin 2.62 Compound Compound
I yo = ODPE Dehydrated Standard Homogenization = ODPE Dehydrated Dry Ice Homogenization m ODPE Dehydrated Standard Homogenization = ODPE Dehydrated Dry Ice Homogenization
St b_l_t 5 28363-70-4 NOfpSilOCin 3.10 ODPE Lyophilized Standard Homogenization ODPE Lyopholized Dry Ice Homogenization ODPE Lyophilized Standard Homogenization ODPE Lyopholized Dry Ice Homogenization
ability
6 5220-53-6 Psilocin 3.66
7 262285-41-6 4-OH-TMT Figure 5: Description and data for ODPE mushroom strain showing the extract additive effects

on extraction.
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