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Background Results Results
Mushrooms are a very popular in many cultures, and have great Previous work in our lab: : : : :
nutritional value. For examp)llepthl?e phytosterol?/erogosterol is widel%/ present Store bought dried oyster, morel, shitake, and porcini mushrooms were Shaggy Mane Table 1: Relative Percent of Sterols in Dried Morel Mushrooms
in mushrooms, and when irradiated by UV light, it is converted into vitamin analyzed and were found to have relative sterol concentrations and types that Mushroom Entry Sample Awg. Mass (g) [1]° [1]° 1 5 6 7 8 10 11 12
D, (eql).12 The purpose of vitamin D is to provide a healthy immune were closely related to those reported in fresh mushrooms.! Previously 1 Popcorn 0.57 4.2 23.4 27.0 44.6 7.2 14.4 1.7 1.9 2.2 1.0
system, bone and muscle growth, and good cardiovascular health. People unidentified sterols found in dried oyster and morel mushrooms were able to be W e | 2 Popcorn 0.57 2.1 12.0 15.2 54.3 6.1 12.4 1.8 2.2 6.3 1.7
who are deficient in vitamin D, may be at risk for getting cardiovascular Identified based on their mass spectra as sterols 7, 8, 9, 10, and 11 (tentative). 3 Popcorn 0.57 1.7 9.3 19.7 54.8 8.3 12.6 1.2 1.6 0.1 1.7
disease and cancer. Other phytosterols present in mushroom specie have been Another sterol, 12 has not yet been identified. 3 Popcorn 0.57 1.9 10.7 24.3 50.6 3.7 5.1 1.1 2.0 12.4 0.8
found to have relationship to lowering cholesterol. * “ 4 Popcorn 0.57 3.3 18.6 24.8 49.2 7.6 10.7 1.5 L7 2.8 1.7
5 Popcorn 0.57 3.0 16.6 25.5 50.9 3.8 14.4 2.0 1.7 0.9 0.8
Average 0.57 2.9 16.0 22.4 50.8 6.6 12.9 1.6 1.8 2.5 1.4
o . 6 Jumbo 2.7 4.4 24.8 26.1 44.5 7.5 12.7 2.5 2.2 1.7 2.8
(1) ) (10) (11) 7 Jumbo 2.7 2.4 133 310 455 6.9 8.9 1.0 2.0 3.4 1.3
UV ergosta-5,7,9(11),22- epiergosterol ergosta-5,22,24(28)- 7 Jumbo 2.7 1.5 8.6 22.3 52.8 7.8 9.1 1.2 1.9 3.1 1.8
- tetraenol trienol 8 Jumbo 2.7 3.6 205 300 380 8.4 8.6 4.1 2.7 5.5 2.7
:igu re 1. TIC chromatogram of shaggy mane mushroom Jumbo 2.6 4.0 22.3 24.1 48.4 5.2 17.2 0.9 1.7 1.6 0.9
Ergosterol Vitamin D, 10 Jumbo 3.3 1.7 9.5 24.6 49.0 6.4 14.5 2.6 1.8 0.0 1.1
- . Average 2.8 3.2 18.1 27.2 45.1 6.9 12.4 2.2 2.1 2.4 1.8
Phytosterols previously reported in edible mushrooms in mushrooms include — “™ ‘ 1 Regmarj - - - 249 >1.0 3.9 4.2 Lo L2 13.4 0.0
ergosterol, ergosta-5,7-dienol, ergosta-7-enol, ergosta-7,22-dienol - 12 Regmard - - - 210 204 > 40 L0 0.9 8.3 0.6
prassicasterol campésterol (c’ompounds 1- 63 | | f (1S) 13 Regmard ) ; ; 229 >0 > >8 Lo 1.2 r.8 0.5
! | 52006 14 Sundried - - - 32.7 43.8 5.8 7.5 1.4 0.7 7.1 0.7
P 15 Sundried" - - - 25.5 46.9 5.4 7.8 1.3 0.8 11.2 0.6
I - 16 Sundried" . . . 21.8 55.6 6.6 9.7 0.5 0.6 5.1 0.0
2] Average - - - 25.9 50.4 5.5 6.5 1.2 0.9 8.8 0.4
26+oo&f (1) Total Average 1.7 3.0 17.0 25.2 48.8 6.3 10.3 1.7 1.6 4.8 1.1
MO; ®mg ergosterol/100 g fresh weight, ® mg ergosterol/100 g dry weight, ¢ second injection (2-4 weeks after first injection),  Previously reported results from our lab
(1) . (2) . (3) (4) . TiméM?cliene' 14,00 1600  18.00 20.00 22,00 'k2\4100' (1'5)' (9'2)6f(1-:)' ' '251)6(1'2? '30?020') (3) '32(33-04)' " 34.00  36.00 . AR / - Centries are not included n ===
Ergosta-5,7,22-trienol  Ergosta-5,7-dienol ~ Ergosta-7-enol  Ergosta-7,22-dienol Sigure 2: TIC chromatogram of popcorn size morel mushroom (Entry 3) Table 1) Discussion Experimen tal
Ergosterol Fungisterol _ o _ _ : : :
. Early on in my research, reishi mushrooms, which are used for many medical Dried shaggy mane (Havista) and morel (multiple ebay sellers) were
e purposes were studied. These mushrooms were found to be very complex in regardsto ~ ground using an electric grinder (4-5 g sample). Cholesteryl stearate (~0.010 g,
their sterol composition, and there is ample literature reporting about their composition, ~ ©or 1.0 mL 5 mg/mL, Sigma Aldrich) was added to the mushroom sample,
_ (5) so we decided not to report these results, and abandoned this line of research. which was then Soxhlet extracted for 4 h with 150 mL of petroleum ether. The
20006 Shaggy mane phytostero' Composition has not been reported in the literature. solvent was evaporated off at 60°C with a rOtary evapOratOr. The extracts were
I We found these mushrooms to contain a high relative abundance of ergosterol (1) (68- saponified with 1 M NaOH/EtOH (4 mL) at 60-80° C for 1 h. The sterols were
| (1S) 75%), however, the absolute mass of ergosterol wasn’t particularly high (11-14 mg extracted with 2 mL of petroleum ether and washed with 2 mL of brine, and
() (6) (7) (8) ; ergostero]/loo g) Stero]s’ 2.3, 4, and 9 were detected at trace levels. ThUS, Shaggy then washed two more times with petrOleum ether. The extracts were dried
Erqosta-5.22-dienol  Ergosta-5-enol  Erqosta-5.24(28)-dienol  Ergosta-7,24(28)-dlienol - manes are unordinary in terms of their sterol composition. However, we did also detect ~ WIth Na,SO, , which removed the solvent. Derivatization with 0.40 mL
| | - the unexpected sterols, desmosterol 13, lathosterol 14, and lanosterol 15.1° (Figure 1). ~ trimethylsilylimidazole (TSIM) in 1.5 mL pyridine was done for 1 h at 60-
Brassicasterol Campesterol ~ 24-Methylenecholesterol Episterol :Qlﬂeﬂe k J ® The % abundance of 14 in one of the samples was higher than in another entry 80°C. The solution (1 pL) was injected into the GC-MS (initial temperature
e~ (10.9/2.3 %). These compounds lack the usual methyl group attached to C-24 of the (T) = 250°C, ramp = 0.5°C/min, final T = 265°C, hold time = 25 min, gas flow
Figure 3: TIC chromatogram of popcorn morels upon reinjection (Entry 3¢ Table 1) side chain and are not normally present in fungi. The presence of these sterols could = 0.9 mL/min). The period between when the extraction was made and when it
Previous research by others has analyzed edible fresh mushrooms suggest contamination by insect parts or other foreign material in this specific was first injected varied (1-7 days).
collected in the field and freeze dried in the lab. Our research focused on collection of dried shaggy manes. It is also possible that they are present as impurities Acknowl edgments
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cholesteryl stearate was added to the extracts. The mushrooms that were : HO
studied in this research were Coprinus comatus (shaggy mane) and morchella 20+006 13 14 15 References

A previously unidentified peak at about 12 min with M+ at m/z = 410 found In
trace amounts in most samples was determined to be squalene. This was confirmed by
comparing the mass spectrum to the literature. Squalene is a precursor in the

(morel), and Ganoderma lucidium (reishi). Shaggy manes are commonly
found in Minnesota and other parts of North America. They are edible, but are
not highly valued for people. This could be the reason why there has not been
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Interested in analyzing their sterol content. Unlike shaggy manes, morels are a T R o I i i B R MOF€|S_ have a much more distinctive and varied composition of ph;_/tostero!s (3) Phillips, K.M.; Ruggio, D.M.; Horst, R.L.; Minor, B.; Simon, R.R.; Feeney, M. J.;
widely considered a delicacy in many cultures. There have been many studies Figure 4: TIC chromatogram of jumbo morel mushrooms (Entry 7, Table 1) and also contain more ergosterol than shaggy manes (Table 1). In accord with previous Byrdwell, W. C.; Haytowitz, D. B. Vitamin D and Sterol Composition of 10 Types of
on morel phytosterol composition, but there have not been studies comparing o reports, brassicasterol (5) was found to be the most abundant sterol in morels. Small Mushrooms from Retail Suppliers in the United States. 2011, J. Agr. Food Chemistry,
the phytosterol composition of morels with different ages. Therefore, we ; morels appeared to have a slightly higher % abundance of 5 than the jumbos (51% vs 59, 7841-7853
studied small (popcorn) versus large (Jumbo) specimens of morels with the i 45%) but both sizes had similar absolute masses of ergosterol (16 vs 18 mg/100g). (4) Ling, W.; Jones, P.J.; Dietary phytosterols: a review of metabolism, benefits, and
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o] during storage over a 2-4 week period. The results show sterols, 1 and 5 changed by —— . .

© more than 4% at the time of the second injection (Entries 3 and 3¢, 7 and 7¢). For the (&) 1PMli, 12 M(,)“na’ R, [FOITES; =60l (0 e W ETEGEmEt 20072, 159 (o)), S0

(7) Photograph: Shaggy mane mushroom, Mushroom-Collecting.com (Accessed, Apr.
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popcorn size sample (entry 3), there was a major difference in the relative abundance of 2017)

11 with the initial injection showing a 0.1% abundance and the second injection (8) Photograph: Black morel mushroom, Moonlightdelights.com (Accessed, Apr. 2017)
showing 12.4%. Curiously, in the jumbo size (entry 7), 11 appeared to be stable over (9) Winkler-Moser, J. The AOCS Lipid Library 2011. < http:/lipidlibrary.aocs.org>
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