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On the Chemical Composition and Nutritional Value of
Pleurotus Taxa Growing on Umbelliferous Plants (Apiaceae)
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Unpublished data on the chemical composition and nutritional value of Pleurotus mushrooms, growing
on Umbelliferous plants (Apiaceae), are here reported. Cultivated basidiomata of four different
Pleurotus taxa were analyzed in order to evaluate the composition in lipids, sugars, nitrogen, water,
vitamins, ashes, and energetic values. The results showed that Pleurotus mushrooms are suitable in
every type of diet thanks to their low caloric content, gastronomic value, vitamins, and mineral salt
contents. The presence of a high content of vitamin By, and riboflavin in Pleurotus nebrodensis is
noteworthy.
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INTRODUCTION chemical composition in the wild and cultivated basidiomata.
This paper is devoted to the evaluation of the chemical
composition and nutritional value of cultivateBleurotus
mushrooms, the wild relatives of which grow on Umbelliferous
plants (Apiaceae) in Sicily.

The genusPleurotus (Fr.) P. Kummer includes edible
mushrooms of valuable organoleptic properties, some of them
cultivated on a wide number of lignocellulosic wastes. In Sicily
(southern Italy), a special group Bleurotustaxa, growing as
saprobes on Umbelliferous plansgiaceag root residues, was
recently studied by Venturella et afl,(2). In the frame of a MATERIALS AND METHODS

research project, coordinated by one of the authors (G.V.), - . . . .

- . - The basidiomata of differerfleurotusspecies were cultivated in
dlfferP:nt isolates frorm spontanegus baSId[pmaté’km‘urotgg some localities of Sicily. The growth substrate was prepared with wheat
eryngii (DC.: Fr.) Quélet vareryngii, P. eryngiivar. elagoselini straw and residues of sugar beet processing, pasteurized in thermo-
(1), P. eryngii var. thapsiae(2), and Pleurotus nebrodensis  resistant polypropylene sacks with a capacity of 4 kg, inoculated with
(Inzenga) Quélet were cultivategk situin order to evaluate  spawn, and then incubated at@5. At the end of the incubation period,
the productivity and the nutritional value of their basidiomata the sacks were placed in rows in ridges dug in the ground (dimen-
(3, 4). sions: 3 mx 1 m x 0.2 m). After opening, the sacks were covered

The high percentage of linoleic and linolenic acids in With 2—3 cm of soil, and the beds were covered with a black shading
Pleurotusbasidiomata and the nutritional value of cultivated Net fitted on metal arches. Periodically, beds were lightly irrigated to
P. nebrodensidrom Central Italy was reported by Coli et al. Maintain the right degree of humidity. Eight to 10 days after planting,
(5), but the mentioned authors erroneously analyzecPas under optimal climatic conditions, the mushrooms began to appear in

brod . | f h bel . ¢ the beds, and the first harvest started after—28 days. After
NebroaensiISsome sampies of mushrooms belonging 1o a approximately a week, other mushrooms sprouted, which were ready

different taxon, morphologically similar t&. nebrodensis, (5 harvest in about 10 days. Mushroom production happened in two
recently described aB. eryngiivar. elaeoseliniby Venturella periods, the first of which represented approximately-80% of total

et al. (1).P. nebrodensiss clearly separated from all of the  production. Under optimal conditions, production levels were on a par
taxa belonging to the so-name®.“eryngii species complex” with approximately 28-30% of the weight of the compost. Production
in consideration of its morphological, ecological, and genetic was approximately 1518 kg of mushrooms per square meter and

features. varied from 0.5 to 1.5 kg per bag of compost. The production cycle
Palazzolo and Venturell) analyzed the chemical composi- ~€xhausted itself after about 45 days. ) ) )
tion of wild and cultivated basidiomata & nebrodensirom The whole basidiomata of cultivatéd eryngiivar. eryngii, P. eryngii

var. elaeoselini,P. eryngiivar. thapsiae, and®. nebrodensis, corre-
sponding to approximately 2 kg per samples, was collected and analyzed
by NEOTRON concern (Modena, Italy) in order to evaluate, according

to their standard methodology of analysis, the composition in lipids,
* To whom correspondence should be addressed. T890916238268.  sygars, nitrogen, water, vitamins, ashes, and energetic values of
Fax: +390916238203. E-mail gvent@unipa.it.

Sicily in comparison with other wild and cultivated mushrooms.
The authors demonstrated tHatnebrodensigeeps the same

tistituto di Fisiologia e Nutrizione Umana. mushrooms._l_n p_artlcular, the vitamin A content was determined by
# Dipartimento di Scienze Botaniche. dlrepF sapomflcathn of the sample and then extraction qf the unsa-
§ Dipartimento di Scienze Farmacologiche. ponificable part with petroleum ether and hexane. A liquid chroma-
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tography detection (HPLC) with UV detector on inverse phase column
was carried out {—10). The energetic value was obtained after

determination of lipids, proteins, and carbohydrates, by computation
expressed in kcal or kJ per 100 g of mushroom. The Kjeldahl method

La Guardia et al.

(for fluorescence spectra)}®) [accredited procedure, NEOT-DIR/002/
07(S44)]. As regards vitamingthe sample was hydrolyzed with KOH
and the vitamin B content in the unsaponificable was extracted by
petroleum ether. The vitamingDafter purification on alumina and in

was used for proteins determination. In particular, a sample rate wasHPLC, was determined in HPLC with a DAD detector on an inverse

submitted to acid-catalyzed mineralization to turn the organic nitrogen
into ammoniacal nitrogen. The ammoniacal nitrogen was distilled at
alkaline pH. The ammonia formed during distillation was collected in

a boric acid solution and determined through titrimetric dosage. The
value of ammoniacal nitrogen was multiplied by 6.25 [internal method,
NEOT-DIR/002/07(S51); sensible limit, 0.1 g/100 g], accredited

procedure Sistema Nazionale per I’Accreditamento dei Laboratori di
Prova (SINAL). The fats content was obtained by acid hydrolysis with
a 1:4 HCl solution on sample followed by filtration and drying in heater

(70 °C). Extraction in Soxhlet with petroleum ether and, after solvent
evaporation, determination by gravimetric method of residual fat were
also carried out [internal method, NEOT-DIR/002/07(S52), report
ISTISAN 96/34, limit of quantification= 0.1 g/100 g (accredited

phase column?, 8, 10, 16—20) [accredited procedure, NEOT-DIR/
002/07(S58) ]. The niacin was extracted from the sample in acidic
solution at 121°C for 30 min and measured out by a microbiological
method. The titrator strain wdsactobacillus plantarunATCC 8014.

The test was carried out in a liquid cultur medium with all of the
indispensable factors for the growthlafplantarumwith the exclusion

of the examined vitamin. The presence of niacin in the sample caused
a proportional increase of growth df. plantarum after 24 h of
incubation at 37°C. The growth is evaluated by turbidimeter and
compared with the values of standard curve prepared in parallel to the
test (unit, mg/100 g or mg/100 mL; limit of quantification, 0.05 mg/
100 g, internal method, NEOTRON). As regards vitamin E, the sample
was hydrolyzed with KOH refluxed for 45 min. The-tocopherol in

procedure SINAL)]. The carbohydrates content was obtained subtractingthe unsaponificable was extracted with petroleum ether and determined
100 to mushrooms water, ashes, fats, proteins, and dietary fiber contentsn HPLC on an inverse phase column (for fluorescence spedfs) (

[internal method, NEOT-DIR/002/07(S56); limit of quantificatien
0.1 g/100 g (accredited procedure SINAL)]. As regards the water

18—22) [accredited procedure, NEOT-DIR/002/07(S45)].
The results were compared with data on edible mushrooms reported

content, the sample was exsiccated, in the presence of sand, in a heatevy Coli et al. §), Souci et al. 23), and Carnovale and Marletta4).

at 105°C for 6—8 h. The water content was obtained by a ponderable
way [internal method, NEOT-DIR/002/07(S49), limit of quantification

Besides, each vitamin content (in a 250 g helping of mushroom) was
compared with the recommended dietary allowances (RDA) fixed by

= 0.1 g/100 g (accredited procedure SINAL)]. The ashes content was the Italian Society of Human Nutritior2g) for the Italian population.

determined through a 5 gample rate. The sample was weighed in a
capsule of porcelain, calibrated at 600, and heated at 15TC for

6—8 h. Afterward, the sample was burned on flame and then in a muffle
at 600°C for 6—8 h. The ashes content was obtained by quantitative
determination of the residual product [internal method, NEOT-DIR/
002/07(S48), limit of quantificatiors 0.1 g/100 g (accredited procedure
SINAL)]. The determination of biotin was carried out by extraction of

The herbarium specimens of the investiga®ddurotus taxaare kept
in the Herbarium MediterraneungPAL).

RESULTS AND DISCUSSION

Because of the genetic origin of isolates, the environmental
factors (i.e., type of substratum, climate, etc.), and the meth-

the sample rate with a phosphate-buffered saline (PBS) buffer (pH 7.2). oqo|0gy of cultivation, the references on the chemical composi-

The ascorbic acid was removed before the measurement by incubatio
for 15 min with a special “spatula ascorbatexidase”. The amount of

biotin was determined on the extract filtrate by immunoenzymatic assay

(ELISA) [(Kit Ridascreen Biotir-r-biopharm); Limit of quantification

= 0.01219/100 g (1 g of sample in 10 g)]. As regards vitamii,Ba
sample rate was extracted in water warmed up at ID@or 5 min.

The dosage of vitamin B was made by immunoenzymatic assay
(ELISA) on the filtrate extract and conveniently diluted with PBS buffer.
The exceeding vitamin C content (more thanuflg or ug/mL) was
removed before the dosage by incubation for 15 min with a special
spatula ascorbateoxidase (Kit Ridascreenfast Vitamin B12, r-bio-
pharm, limit of quantificatior= 0.5x9/100 g). An enzymatic method
was used for-ascorbic acid determination. In particular, a sample rate

"ion and nutritional value of fungi are currently scarce or

extremely discrepant. Besides, cultivated mushrooms shows
metabolic activities also in the postharvesting ph&&).(

In comparison with vascular plants, fungi are considered a
good source of mineral salts and vitamins such gsB3, Be,
Biz, D, H, niacin, and pantothenic aci@®). Nevertheless,
information on nutritional value of fungi is mainly available
for “champignons” Agaricus bisporusand “oyster mushroom”
(Pleurotus ostreatus)28).

The evaluation of mushrooms nutritional value is related to
the analysis of their composition. The comparison between the

was extracted by metaphosphoric acid (15% p/v) and subsequentcOMposition of Pleurotus growing on Umbelliferous plant

correction at pH 3.54. The dosage af-ascorbic acid was carried out
on filtrate extract by enzymatic way. At pH 3.5 and in the presence of
PMS (5-methylphenazonium methylsulfate), thascorbic acid was
able to reduce the tetrazolium salt [3-(4,5-dimethyl-2-thiazolyl)-2,5-
diphenyltetrazolium bromide, MTT] at MTT-formazan. Simultaneously,
in a standard test, theascorbic acid was removed by oxidation with

ascorbate—oxidase in the presence of oxygen. The difference of
absorbance between the sample and the standard, measured at 578 nm

is proportional to the amount of |-ascorbic acid of the sample and the
produced amount of MTT-formazan (Kitascorbic acid, Boehringer
Mannheim, limit of quantification= 15 mg/kg). A sample was
hydrolyzed with lipase in acidic pH and extracted with pentane in basic
pH in order to obtain the vitamin K Besides, after purification in
HPLC, the vitamin K was identified in HPLC with a diode array
detection (DAD) detectorl(l). The determination of pantotenic acid
was carried out by formation of pantolactone by boiling with 25% HCI.
After extraction with dichloromethane, the compound was purified on

silica gel column and determined by mass gas chromatography (12).

The thiamine content was obtained by extraction in 0.1 N HCI and
oxidation by thiochromium and analysis in HPLC with fluorometric
detection {3, 14) [accredited procedure, NEOT-DIR/002/07(S43)]. The
riboflavin was extracted in an autoclave with a solution of diluted H
SQ,. After enzymatic treatment, the riboflavin was determined by HPLC

(Table 1) and the data reported in the literature, referred to other
edible fungi Tables 2—4), showed very interesting nutritional
characters in the former group. The comparison between vitamin
contents in a helping of mushrooms and the corresponding RDA
for the Italian population showed that the investiga®elrotus
taxaare a very good source of vitamin§aple 5).

The mushroom’s water content is related to cultivation and
postharvesting techniques, and as showiiable 2, it varies
from 75.5 to 92.9%4%, 23,24). The water contents . eryngii

var. elaeoseliniandP. eryngiivar. thapsiaeare 93.3 and 95.6

g per 100 g, respectivelyTéble 1). The latter value is higher
than the value reported by Bano and Rajarathn@s) for
Pleurotusmushrooms.

Referring to the dry weight, Bano and Rajarathna28)(
reported a protein content of 8.9% Rieurotus opuntiaeand
38.7% inPleurotus limpidusand an average value of 19.8%.
As regardsP. nebrodensis, Coli et al5) reported a protein
content of 1.2-1.28 g per 100 g of fresh matter corresponding
to 11.5—12.2% of dry weight. Because the substratum used for
mushrooms cultivation shows a significant influenceRiau-
rotus protein contents and, usually, the absolute amount of
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Table 1. Composition of Pleurotus Taxa from Sicily Table 2. Composition in Proteins, Carbohydrates, Fats, Dietary Fiber
(9/100 g of Edible Part), and Energy Value of Some Species of
amount amount Mushrooms
taxa per 100 g taxa per 100 g
dietar
. . water (g) . . water proteins fats carbohydrates fibery calories
P. eryngiivar. thapsiae 95.6 P. eryngii var. eryngii 935
P. eryngii var. elaeoselini 93.3 P. nebrodensis 93.8 Agaricus bisporus® 907 27 02 0.7 19 154
. Armillaria mellea? 89.0 1.6 0.7 0.1 7.6 13.1
) ) proteins (g) ) ) Boletus edulis® 886 28 04 05 69 168
P. eryngiivar. thapsiae 1.92 P. eryngiivar. eryngii 173 Cantharellus cibarius® 915 15 05 02 56 113
P. eryngii var. elaeoselini 159 P. nebrodensis 158 Lactarius deliciosus® 898 19 07 0.1 69 143
lipids (g) Lecc{num aurantiacum? 92.3 14 08 47 12.8
P. eryngii var. thapsiae 043 P. eryngii var. eryngii 0.56 Leccinum scabrum 885 25 06 73154
P. eryngii var. elaeoselini 0.30 P. nebrodensis 0.39 Morchella esculenta® %0 17 03 7.0 9.5
Suillus luteus? 91.1 1.7 0.4 0.3 5.9 116
carbohydrates (including dietary fiber) (g) Tuber melanosporum? 755 55 05 165 265
P. eryngiivar. thapsiae 1.28 P. eryngii var. eryngii 3.34 Pleurotus ostreatus” 88.4 22 03 45 0.7 28
P. eryngii var. elaeoselini 4.23 P. nebrodensis 3.22 Amanita caesarea® 92.9 20 03
T (A B
. . . B garicus campestris . . . . .
Lo e Uh Rammeom 00 Twmeeww 0% 05 01 643
' ' ' ' ' Pleurotus eryngii (three 89.3 13 0.7 3.7 3.8 29.7
vitamin D (ug) stock§ average)© B
P. eryngii var. thapsiae 033 P. eryngii var. eryngii 030 P. ‘ig’ﬁg{{gg&g@'?gﬁgﬁ’é’é’c 895 16 07 3.4 30 299
P. eryngii var. elaeoselini 0.49 P. nebrodensis 0.26 in the literature as
thiamine (mg) P. nebrodensis)
P. eryngii var. thapsiae P. eryngii var. eryngii P/elsl{gglg C;fféf:égﬂ(mo 887 18 04 26 45 266
P. eryngii var. elaeoselini P. nebrodensis 0.027 Plewrotus nebrodensis (two  89.9 12 07 33 32 2.0
riboflavin (mg) stocks average)*
P. eryngiivar. thapsiae 0.15 P. eryngii var. eryngii 0.199
P. eryngii var. elaeoselini 0.146 P. nebrodensis 0.29 aFrom ref 23. b From ref 24. ¢ From ref 5.
niacin (mg)
g' eryngirvar. tl;aps:ai , 3'7 g' e%”g’[’j"ar'.ery”g” 2'9 Table 3. Essential Amino Acids Content (mg/g of Protein)? of Some
- EIYNgivar. eiaeoseiint - nevrodensis Mushrooms and Comparison with Essential Amino Acids Content of
pantotenic acid (mg) the Reference Protein (Refs 35 and 36)
P. eryngiivar. thapsiae 0.887 P. eryngii var. eryngii 0.532
P. eryngii var. elaeoselini 0.393 P. nebrodensis 0.519 Cys + Tyr +
pyridoxin (q) Lys His Thre Val Meth lleu Leu Phe Trp
P. eryngii var. thapsiae 48 P. eryngii var. eryngii 45 ref protein 58 19 34 3 25 28 66 63 11
P. eryngii var. elaeoselini 38 P. nebrodensis 44 Leccinum scabrum? 165 65 327 198 226 121 399 520 73
- Agaricus bisporus? 62.0 208 31.8 328 135 40.1 438 511 88
) , biotin (419) ) ) Cantharellus cibarius® 257 19.7 855 40.8 842 257 72.4 1145 316
P. eryngiivar. thapsiae 8.4 P. eryngi var. eryngi 745 Leccinum aurantiacum®  67.6 317 407 37.2 683 207 759 828 193
P. eryngii var. elagoselini 51 P. nebrodensis 18.3 Pleurotus ostreatus® 60.0 227 527 523 236 405 782 791 232
vitamin By, (g) Boletus edulis® 395 200 464 36.7 279 279 531 469 97
P. eryngﬁvar. thaps,ae 0.44 P. eryngiivar_ eryng” 1.7 Pleurotus eryngl/(three 357 82 235 319 120 226 36.0 354 106

stocks average)?

P. eryngiivar. elaeoselin® 54,9 140 37.2 483 135 36.0 59.0 58.6 13.1
(reported in the

. . . literature as

proteins in fungal species is not relevant, we considered enough, P. nebrodensis)

according to Fidanza and Liguor29), to assess the protein P’e‘;{ggg‘;ffgf:ggdﬁwo 481 118 261 357 137 275 450 437 133
contents ofPleurotusgrowing on Umbelliferous plantsTable Pleurotus nebrodensis (two 353 10.1 197 27.4 134 212 283 312 93
1) multiplying the total nitrogen content for 6.25. stocks average)’
The protein content oP. eryngii var. thapsiae(Table 1)
corresponds to 1.92 g per 100 g (i.e., 43.6% of dry weight),  “Inrefs 23and 24, each amino acid content is formulated in mg (or g) per 100
while lower values are shown . eryngiivar. eryngii (1.73 g of food (edible part). To formulgte them in mg per g of_protein, \‘Neldivide(li their
g, i.e., 26.6% of dry weight). The protein contentoferyngii value by t'he amqunt of protein (in g) of the correspoqdlng food !ndlcated in thp
var. elaeoselini(1.59 g, i.e., 23.7% of dry weight) ang. same blbllographlc reference._ In ref 5, each amino acid content is formulate(_] in
. . . g/16 g of nitrogen, i.e., applying the conversion factor 6.25, g/100 g of proteins.
nebrgden5|s(l.58 9, i.e,, 25.5% of dry weight) are almO_St To formulate them in mg per g of protein, we multiplied their values per 10. ® From
identical and very close to data reported for other edible |ef 23 cFrom ref 24. ¢ From ref 5.
mushrooms (Table 2) by Souci et ak3) and Carnovale and
Marletta (24).
Referring to the essential amino acids conteritab{e 3) lipid content lower than 1 g per 100 g in different mushrooms
reported in the literature, it is worthy of note that, because of including Pleurotus taxaTable 2).
their lack of essential amino acids, the protein content of  As regardsPleurotuson Umbelliferous plantsiable 1), the
mushrooms is scarce. lipid content is low and varies from 0.3 g per 100 g (i.e., 4.5%
In many mushrooms, fat contents vary from 1.08 to 9.4% of of dry weight) inP. eryngiivar. elaeoselinito 0.56 g per 100
dry weight, and oleic acid (79.4%) prevails over stearic acid g (i.e., 8.4% of dry weight) irP. eryngiivar. eryngii.
(24%), palmitic acid (14.3%), and linoleic acid (6.3%). In Pleurotusmushrooms, carbohydrates are represented by
Prakash et al27) reported the presence of ergosterolsqualene sugars utilizable by human organisms as energy sources, and
(free and esterificated) and ubiquinone 7, while Souci e28), ( chitin and emicellulose (mainly hexosanes). The latter belongs
Carnovale and Marlett24), and Coli et al.§) pointed out a to the “dietary fiber” that increase the intestinal motility and

P. eryngii var. elaeoselini 0.43 P. nebrodensis 1.93
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Table 4. Mineral Content (in 100 g of Edible Part) of Some Species of Table 5. Vitamin Content in a Helping of Tested Mushrooms (250 g)

Mushrooms and Met Rate of RDA of Each Vitamin
mg ug amount in met rate of RDA?
Na K FeCa P Mg Zn Cu Se Mn Ni Cr samples a helping for an adult male
Agaricus bisporus 842213 812313 039040 7 110 2 7 ) . vitamin Ds (1)

(Champignon)? P. eryngii var. thapsiae 0.825 5.50
Armillaria mellea? 440 09 7 125 160 P. eryngii var. elaeoselini 1.225 8.2b
Boletus edulis? 6 486 1.0 23 115 12 0.70 0.23 100 170 10 5 P. eryngii var. eryngii 0.75 5.0
Cantharellus cibarius?® 3507 65 8 44 14 065 04 180 10 4 P. nebrodensis 0.65 4.3b
Lactarius deliciosus? 631013 6 74 8 300 thiami
Leccinum aurantiacum? 314 30 9 p . thapsi iamine (mg)

Leccinum scabrum? 234616 115 740 - efyngirvar. thapsiae
Morchella esculenta? 2390 1.2 11 162 11 450 P. eryngii var. elagoselini
Suillus luteus? 190 1.3 25 6 62 P. eryngii var. eryngii
Tuber melanosporuny 77526 35 24 62 23.8 P. nebrodensis 0.07 5.8
Pleurotus ostreatus® 0.9 97 riboflavin (mg)
h b " .
e wawmiin o sse 03 08
: . eryngii var. elaeoselin . .
Agaricus campestris® 5320 08 6 100 13 1.46 027 75 P erﬁng;;xar eryngii i 05 278
Pleurotus eryngii (three 143 70 0.9 8 53 17.6 0.74 0.66 P' nebrodenéis 0'725 40'3
stocks average)® ’ ’ :
P. eryngiivar. elaeoseline 136 51 1.7 3 58 14.8 0.75 0.70 niacin m (g)

.(e”ﬁ”ffousw reported P. eryngii var. thapsiae 11.75 65.3

'Btngb'rtg‘;it,;’;ies)as P. eryngii var. elaeoselini 10 55.6
Pleurotus ostreatus (two 163 201 20 5 99 159 0.95 1.15 P eryngi var. eryngi 14.75 82

stocks average)® P. nebrodensis 12.5 69.4
Pleurotus nebrodensis 179 46 1.3 5 51 16.9 0.61 0.60 antotenic acid (mg)

(two stacks average)* P. eryngii var. thapsiae P 2.22 ’ 18.5¢
Ple‘ﬁ%’%gﬁg{gﬁ%ﬁﬁ 100 104 5.0 5 95 135 P. eryngii var. elaeoselini 0.98 8.2¢
Pleurotus nebrodensis 57 5732 4 51 66 P. eryngiivar. eryngii 133 1L.1°

(cultivated basidiomata)? P. nebrodensis 13 10.8¢

piridoxin (uq)

aFrom ref 23. b From ref 24. ¢ From ref 5. ¢ From ref 6. P. eryngii var. thapsiae 120 8

P. eryngii var. elaeoselini 90 6
P. eryngii var. eryngii 1125 7.5
. . L P. nebrodensis 110 7.3
satiety and modulate the absorption of many nourishing ele- o
ments. According to Bana3(), the carbohydrate content in ) . biotin (4g)

. . o P. eryngii var. thapsiae 21 21.0¢
Pleurotusspecies varies from 46.6 to 81.8% (60%Agaricus P. eryngiivar. elaeoselini 12.75 12.7¢
bisporus) of dry weight. These data were also confirmed by  p. eryngiivar. eryngii 18.625 18.6°
Coli et al. (5) P. nebrodensis 45.75 45.7¢

As reported inTable 1, the carbohydrates (including “dietary vitamin By (g)
fiber”) are mainly represented B. eryngiivar. elaeoselini4.23 P. eryngiivar. thapsiae 11 55.0
g per 100 g, i.e., 63.1% of dry weight) and progressively P-engivar. elacoselini 1075 537
decrease if. eryngiivar.eryngii(3.34 g per 100 g, i.e., 51.4% P. enyngil var. eryngi 425 2125

- eryngiivar. eryngli(3.54.g p g 1.e., 01.4% P. nebrodensis 4.825 241.2

of dry weight),P. nebrodensi$3.22 g per 100 g, i.e., 51.9% of
dry weight), andP. eryngii var. thapsiae(1.28 g per 100 g,
i.e., 29.1% of dry weight). These values corresponéigaricus
bisporusand Agaricus campestrisarbohydrate contents (i.e.,
carbohydrates plus dietary fiber ifable 2) but are lower if
compared with other edible mushroonT@ble 2). Sometimes,
according to different authors, the carbohydrate content is
different within the same species (i.Bleurotus ostreatus,able Shivrina et al. (32) reported fdP. ostreatusa vitamin By,
2). It mainly depends on different factors such as temperature, content corresponding to 1.4 mg per kg (dry weight). The data
humidity, type of soil, and type of basidiomata analyzed concerning the above-mentioned water soluble vitamins for the
(spontaneous or cultivated); for this reason, we exactly assessednalyzedPleurotusspecies are lower (Table 1) if compared
the content of each type of carbohydrate. with data reported from literature and similar to data reported

In consequence of their chemical composition (dearth of by Souci et al. 23) and Carnovale and Marletta (24).
energetic compounds and low caloric content; suitable amount Pleurotusmushrooms growing on Umbelliferous plants also
of dietary fiber and earlier satiety and unlikely constipation), showed vitamin A, vitamin B vitamin C, vitamin E, and
fungi could be suggested also in diets for obese and/or diabeticvitamin K; undetectable contents while the niacin content varies
people. Besides, their good taste increases the acceptance dfom 4.0 to 5.9 mg. In a 250 g helping of mushrooms, such a
the diets and improves the compliance in such patients. high content is sufficient to satisfy the 582% of nicotinic

As regards vitamins (28), the thiamine content reported for acid RDA (Table 5).
Pleurotusspecies varies from 1.16 to 4.80 mg per 100 g, avalue  P. nebrodensishowed the highest content of vitamin B
not so much higher than th&. campestrighiamine content and riboflavin (i.e., 241 and 40% of RDA in a 250 g helping of
(31); the niacin content varies from 46 to 108.7 mg, while the mushrooms, respectivelyable 5). The pantothenic acid content
content in ascorbic acid (from 90 to 144 mg per 100 g) is higher varies from 0.887 mg per 100 g fr eryngiivar. thapsiaeand
than the value reported in the literature #or campestrig82 0.393 mg inP. eryngii var. elaeoseliniwhile P. eryngii var.
mg per 100 g). thapsiaeshowed the highest content of vitamir.B

2RDA of energy and nutrients for Italian people; revision 1996 by the Italian
Society of Human Nutrition. ® The recommended dietary intake for men with
minimum endogenous synthesis has been considered. ¢ In the absence of definite
needs, the maximum value of security and suitability range has been considered.
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As reported inTable 5, the biotin content if?. nebrodensis
is 18.3ug corresponding to 46% of the maximum value of
security and suitability range. The vitaming @ontent varies
from 0.26u9 per 100 g inP. nebrodensiso 0.49ug per 100 g
in P. eryngiivar. elaeoselini. According to Ramsbotton (33),
fungi could turn ergosterol into vitamin D under the ultraviolet
radiation action. In consequendeleurotuson Umbelliferous
plants showed a significant nutrition content of riboflavin, niacin,
cyanocobalamin, and biotin.

The riboflavin and niacin contents are similar to those
reported by Souci et al2@8) and Carnovale and Marletta4)
for other mushroom specief.. nebrodensishowed a very
interesting content of vitamin B, a vitamin that is usually
produced by fungi34). Because the cyanocobalamin is absent
in plant organisms, its presence in basidiomata could represent
a suitable alternative in diets in which food of animal origin is
less represented or, quite, the only source in the vegetarian (6)
feeding. Because a percentage of hydrosoluble vitamins is lost
during cooking 29), it is advisable to cook mushrooms in small
water using it in the preparation of dishes.

As regards the ashes conteiiiable 1), the highest value
was reported foP. nebrodensi§1.01 g per 100 g) while lower
contents are presentih eryngiivar. eryngii (0.87 g),P. eryngii
var. thapsiae(0.77 g), andP. eryngiivar. elaeoselini(0.58 g).

In many edible mushrooms, potassium and phosporous are the
main components of ashes andPilrurotusspecies also, sodium

is well-represented. Considering RDA, the contents of calcium
and magnesium in many mushrooms are not significant while
iron and copper are present in valuable amounéble 4, 35,

36).

In Pleurotusspecies, the iron content is high, particularly in
spontaneous and cultivated basidiomat# ohebrodensig6);
nevertheless, the iron available for absorption is less than one-
third of total iron @7). InPleurotusspecies, the copper content
is also high and varies from 0.6 to 1.15 mg per 100 g of edible
part (the RDA for copper is 1.2 mg per day).

Among the heavy metals, the zinc content is higher in the
basidiomata than the substratum of cultivation so that, like other
mushrooms38), Pleurotusspecies are able to accumulate zinc
in the basidiomata. As regards the mineral salts composition,
the differences betwedn. nebrodensispontaneous and culti-
vated basidiomata are not nutritionally relevant (6).

In conclusion, soon fungi could be considered as an important
reserve of food for mankind and could obtain meaningful spaces
in the local markets. According to data reported in this paper,
Pleurotus taxagrowing on Umbelliferous plants are suitable in
every type of diet, including the hypocaloric, thanks to their
low caloric content and gastronomic value. Besides, these fungi
are a good source of vitamins and mineral salts.
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