Available online awww.scholarsresearchlibrary.com

. o\o .
é\%\ g/%

4
: [;
Scholars Research Scholars Research Library % 3
N)
4 X
Annals of Biological Research, 2012, 3 (12):5677-&b e
(http://scholarsresearchlibrary.com/archive.html) Library

ISSN 0976-1233
CODEN (USA): ABRNBW

Comparative study on some Chemical compounds of Bigin Mushroom's
(Agaricus Bisporus) Cap and Stipe during the first to third flushes

F. Nasiril, B. Ghiassi Tarzi', A. Bassirfand S. E. Hoseini

'Department of Food Science and Technology, Sciem¢ékesearch Branch, Islamic Azad University,
Tehran, Iran.
%Institute of Chemical Technologies, Iranian ReshaBrganization for Science and Technology, Iran.

ABSTRACT

Today, as the main sources of food are limited, ithportance of efficient use of different sourcesl also
reduction of wastes seems necessary. Button mushfagaricus bisporus) is a rich source of food #sdstipe is
usually considered as wastes. The purpose of thidyss to determine some chemical compounds atrienu
materials of stipe in comparison with cap of buttoushroom in three different flushes. Mushroomswearvested
in three different flushes and some chemical cheratics such as moisture, protein, carbohydrdae, fiber and
ash were analyzed for cap and stipe separatelytelis were performed in three replicates. Fromfifs to the
third flush, the amount of moisture, carbohydratel dat decreased significantly and the protein éibér content
showed significant increase in cap. The behaviomofsture and fat content in different flushesdap and stipe
was similar. Moisture and fat content of stipe, sass cap decreased significantly (p<0.05) fromtfihgsh to the
third flush. The fiber content of stipe was sigraifitly (p<0.05) higher than cap and the averagditwér content in
three different flushes reported as 27.11 for cay 88.51 for stipe. According to our results, bgihrts of
mushroom (cap and stipe) are valuable sources tiftimn and using both parts in diet might be effee in human
health. Also the stip part of button mushroom candpplied as a valuable food source for quanti@atand
qualitative provision of some human needs, and thedpeconomy of the country by applying agriculture
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INTRODUCTION

The edibleAgaricus bisporudputton mushroom is a categoryBdsidiomycetethat has specified the most amount
of cultivation and consumption among edible mushredo itself [1]. Usually mushrooms are harveste8 day
period in a 7-10-day cycle called flushes or brd@ksBased on existing statistics, the worldwid®duction of
edible mushroom was about 6 million tons in 199@ ecreased to 22 million tons in 2009, from whiobre than
37% related to edibl&garicus bisporudutton mushroom [3]. The stipe of mushroom is ligw@nsidered waste
and is used to feed animals [4]. More than 3500ianiltons of agricultural waste and less valued aigs are
produced thought the world [5]. From nutritionalugapoint of view, mushrooms are ranked after naeat before
vegetable; The results of experiments indicateskibion mushroom contains 91.5% moisture, 3.7%emp4.2%
carbohydrate, 0.3% fat and 1.25% ash [6]. The praitmushroom is in the range of 24 to 44% on lomges that
contains 9 essential amino acids [5]. The amountabfand calorie in button mushroom is low and ah de
considered as a good source of vitamins and mkstexgpecially iron, zinc, selenium, potassium, phdsphor [7,
8].

In addition to high nutritional value, button musbms' medicinal properties are proved. It is suggkshat the
reason for these properties might be related talibery fiber compounds especially chitin and kgtecan which
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can be find in button mushroom [9]. Mushroom als@ lanti oxidant properties because of phenolic comgs
which will reduce the risks related to free radicglO]. The existence of a food stuff in additionproviding food
needs and having high nutritional value has usedlg¢hst limited existing sources and has the magtub in
comparison to agricultural and animal items andlddie used as an opportunity for providing a pdrhaman
needs. The stipe of button mushroom which is nicprbtein, fiber, calcium, vitamin and other esgdmtutrients is
a cheap and by-product for human nutrition andreare basic role in performing such responsibilty11].

[12], introduced edible mushrooms as human hedttlog. He did researches on a number of differentikiof
edible mushrooms and reported that the proteinecrih mushrooms is higher than fruits and vegealh many
researches, the chemical compounds and existingeniutvalue in stipe of edible mushroom are evaldd?, 13,
14, 15, 16, 17].

[18], studied and compared some existing nutriantie stipe and cap part of three common ediblehmoms in
Nigeria. For this purpose the cap was separated ftipe and some chemical compounds were measureat
parts. According to the findings, protein, fat aash content in cap is significantly more than sfjp€0.05), while
fiber and carbohydrate conent in stipe is signiftsamore than cap (p<0.05).

Many studies have been done to determine nutrieluevof button mushroom but rare study has beee dbout
nutrient value of mushroom stipe as an inexpersineby-product [4].

The importance of efficient use of different sowand also reduction of wastes is quite obviousabge of
limitation of food sources. For this purpose, ie®s necessary to determine chemical compounds atmient
materials in the stipe in comparison with cap datdmumushroom in three different flushes.

MATERIALS AND METHODS

Sample Preparation
Fresh button mushrooms with 92.5% moisture comtérith used in this study were supplied in thrededént

flushes from Malard agro-industry Karaj-Iran. Afteleaning, cap was separated from stipe and th@lsanvere
dried under vacuum condition at 70°C for 12 hours.

Chemical Compounds Measurement:

All laboratory materials used in this study wereaoflytical grade and prepared form Merck, Germahyisture
content of cap and stipe was determined based OGn1l@6. The fat content of cap and stipe was détedn
gravimetrically by Soxhlet extraction with petroleuether according to AOAC 948.22. The Kjeldahl noelth
according to AOAC 992.23 was used to determinegimaif the samples. The nitrogen factor was comsitid.38.
Ash content was determined by ignition at 550 °QGaiponstant weight, according to AOAC 923.03. Fibentent
was analysed based on ISO 5498.Total carbohyddatesmined based on standard CODEX 234 and cadculat
difference according to existing methods [15, 19], 1

Statistical Analysis:
All data were obtained by triplicate analyses. Resuere statistically analyzed by SPSS 17 softwéaeanalysis of
variance and Duncan test. A level of significantE®©0.05 was used throughout the analysis.

RESULTS AND DISCUSSION

Cap analysis in Successive Flushes

The chemical compounds of cap including moistuag, [frotein, fiber, ash and carbohydrate in thneecassive
flushes are presented in table 1. There is sigmfidifference (p<0.05) between moisture contentifferent
flushes which varies in flushes 1 to 3 between @0t@ 92.8%. [17] studied the chemical compound®wifon
mushroom in different stages of growth; accordimghteir results, the moisture of this mushroom imathe range
of 89.3-92.3% which the mushrooms harvested duiasg stages had the least moisture which is sinddaour
results. Also, [20] evaluated the nutrient valuarafshroom in Japan in 4 flushes and concludedtligamoisture
factor in successive flushes were approximatelgdiand is about 90%.

There is significant difference (p<0.05) in the tgin content of cap in three flushes. While [9]adpd the protein
content of wildAgaricus bisporusibout 16% (db), the protein content reported erbtises of [17] results was 21.3-
27% (db) that is slightly inconsistent. [20], shaltbat the amount of protein in sequence flushelffierent. Also
according to [15], the protein content in buttonstmoom is 22.67% (db). The protein content of ediblshroom
is often variable and this difference might be tu¢he type of mushrooms, the duration of samplieciion up to
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experiment, the moisture content, a part of mushrdmm which sample is taken, harvesting time, salbss,
culture conditions, and even the analysis methed (&1].

Table 1- Chemical composition of cap during threewecessive flushes of button mushroom.

flushes Moisture Protein Carbohydrate Fat Fiber Ash
1 92.85+0.09c 29.09+0.20a 26.88+0.04c 8.39+0.19c 24.60 +0.19a 11.04%0.21c
2 92.00+0.23b 34.50+0.17c 22.76+0.95b 4.37+0.14b 28.62+0.35b 9.75+0.29a
3 90.76+0.32a 33.65+0.15b 20.59+ 0.27a 2.48+0.20a 33.11+0.11c 10.17+0.20b
* Data explain analyses of triplicates + standard/id¢ion and the mean difference is significant at the (2.85) level.
** All factors except the moisture, were calculateddahon dry weight

The amount of carbohydrate in cap has decreasetdfisintly (p<0.05) in sequential flushes (Table 137]
reported the carbohydrate content of cap durinfgmdint stages of growth in the range of 49.9-38(8B).

According to statistical analysis, fat content aps from flush 1 to 3 has decreased significaniky0(05). [17]
reported the total amount of fat from 2.5 to 3.9%6)( [13], stated the amount of measured fat 2.7d8) which is
in accordance with our results.

The fiber content increased significantly (p<0.G&)m first to the last flush. Polysaccharides dne tmajor
component of cell wall of mushrooms and constiieut 80-90% of their dry weight. Fibers are alspsidered as
part of Polysaccharides that the most importanstesg fibers in edible mushroom are chitin and ilgfl1].
According to the surveys that have been done by, fhé ranging of measured fiber was announced-23.3%
(db) which is a little less than of what resultednfi this research. The amount of fiber reported 18] is in
accordance with our results; they reported totadrfiof button mushroom about 27.53% (db). [11]veyed the
chitin content of cap and stipe Afjaricus bisporusutton mushroom in three different flushes. Acaogdo his
results, chitin content in cap during first to thed flush decreases.

The highest ash content in the cap of button mushravas for first flush by 11.04% (db). Second amicdtflushes
contain 9.75% and 10.17% (db) respectively ancethaers significant difference (p<0.05) between asitent of all
the flushes. [15] reported the ash content of lIputheishroom about 11.4% (db) and [17], stated theusutnof ash in
ranging 7.77-11.0% (db) that the highest amoubatsnged to the first phase of growth.

Stipe analysis in Successive Flushes

The chemical compounds of stipe including moist@aé&, protein, fiber, ash and carbohydrate in ttseecessive
flushes are presented in table 2. The behaviora$ture content in different flushes in cap angestivas similar.
Moisture content of stipe, same as cap decreagadisantly (p<0.05) from first flush to the thirtush. Moisture
content of stipe for different flushes were 92.2%.,62% and 90.01% respectively.

Table 2- the comparison of chemical compsition otipe during third flushes of the button mushroom

flushes  Moisture Protein Carbohydrate Fat Fiber Ash
1 92.1+0.24C 24.05+0.21b 21.66+0.25b 6.07+0.09c 37.72+0.19a 10.5+0.20b
2 91.62+0.23b 24.82+0.12c 18.40+0.15a 3.57+0.19b 39.73+0.24b 13.48+0.20c
3 90.01+0.24a 19.01+0.24a 31.41+0.42c 2.00 +0.24a 38.08+0.18a 9.5+ 0.22a
* Data explain analyses of triplicates + standardrid¢ion and the mean difference is significant at theP <(0.05) level.
** All factors except the moisture, were calculateddabon dry weight.

The amount of stipe protein in successive flushfferd significantly (p<0.05) and ranging from 19.6 24.82%
(db), which the highest protein content of stipeekted to second flush by 24.82% (db). Accordmd22], the
protein content of stipe was reported 24.6% (dbkkks in accordance with the results of our resiear

The stipes of button mushrooms from all three fasstvere analyzed considering their carbohydratéeotm and it
was observed that the stipe in third flush hashibbest amount of carbohydrate and there is afsigni difference
(p<0.05) between carbohydrate contents of threzhéia. Based on table 2, carbohydrate content gbleamanges
from 18.4 to 31.41% (db).

Fat content of stipe decreased significantly (pSPfom first to the third flush same as cap. Td#dlcontent of
mushroom presented by [13], was 1.1% (db) whidbgs than acquired results.

The fiber content of stipe was in the range of 3%d 39.73% (db). The higher amount of fiber wespesetively
related to flush 2, 3 and 1 respectively and theas no significant difference (p>0.05) betweendlaind first flush.
According to [11] researches, the measured amduahitin in stipe part ranged 6.94-7.61% (db) ttret highest
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amount related to second flush and no significaffitrénces were observed among flushes 1 to 3(5¥0These
results are in accordance with the finding of #mgeriment, also [22], reported the amount of fiakout 44.5%
(db).

The highest content of ash (13.04% (db)) estimatdzltton mushroom stipe is related to second flusth there is
significant difference (p<0.05) among all the fias.

CONCLUSION

Considering the acquired results, it becomes dlegrAgaricus bisporudputton mushroom is a valuable source of
nutrient, not only for its cap because of being it nutritional value especially due to its pratddut also its stipe
is a valuable nutrient part as well. In today’sarhife, due to less mobility and increased disgabe consumption
of these kinds of products as a rich source of fidgich might has direct effect on people’s he#thuggested. The
stipe of mushroom is usually considered as by-ybdnd treated as mushroom'’s waste, althoughghintie place

in human diet due to its nutrient compounds esfigdia high amount of fiber.
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