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Abstract: The present article investigates influence of packaging material, storage condition and duration on quality
attributes of osmo-cum-microwave dehydrated Pleurotus sajor-caju mushroom flakes during storage. Oyster
mushrooms were dried by microwave drying technique to a moisture content of 6 % (w.b.) succeeding osmosis. The
ultimate superior quality dried product obtained through optimization was stored in different packaging material for
confined duration of three months at different storage conditions. Various quality attributes that assist in bestowal of
overall consumer acceptability were studied during storage period. The present research study revealed that
mushroom flakes were highly acceptable upto two months of storage that was packed in high density polyethylene
by retaining much of the quality attributes. The outcome of the present investigation perhaps supportive for those
involved in the post-harvest processing and value addition of oyster mushrooms.
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INTRODUCTION decades. Mushroom cultivation is a matter of pcacti

) ) and technical knowledge rather than labour demandin
Mushrooms are macro fungi and are recognized agarming, with a high value of revenue in short spén
important food items from antiquity. Consumption of_ time (Maheshwari, 2013). These mushrooms are
mushrooms has been augmented from decades owingyceedingly perishable because of their high initia
to their striking role in human health and nutntio mojsture content and delicate nature and cannot be
(Khanet al., 2008). Mushroom intake has been shown stored for more than 24 hours at ambient clima2é (
to be constructive in weight management, immuneig 30 °C) (Mattilaet al., 2001). So, in order to augment
function and quality of life. Mushroom intake encou produce shelf-life and to gratify consumer’s conpuam
agingly influence muscle function and balance edcit jgn requirements, post-harvest processing becomes
in older men and women (Williamet al., 2014). In requisite without ado after harvesting.
infancy, compiled evidence suggests that culinary-yet Consumer demand has increased for processed
medicinal mushrooms also partake an imperative rolggoq products rather than fresh produce that keegem
in the preclusion of many age-associated neuradgic of their original attributes. This necessitates deeel-
dysfunctions, including Alzheimer's and Parkmson'sopment of maneuver that curtails the adverse afiect
diseases (Phaet al., 2014). Macro fungi from the ge- processing. The upshot of food processing on fetsh
nuspleurotus, extensively known as oyster mushrooms product quality, ultimately establishes the usedai
are preferred by many people for their delicatéetas and commercial feasibility of that unit process rape
mild yet chewy texture and inimitable aroma. Many iion. Drying is the most widespread way to preserve
species of oyster mushrooms are of highly medicmalagricultural products for subsequent use. Dryingrfo
significance. Pleurotus sajor-caju inhibits hyperten- g rapid, simple, safe and easy to carry out. ifhgr
sive effects through its active ingredients, whadfect  gown the moisture content and so hinders microbial
the rennin-angio- tension system (Chang, 1996).fThe growth and averts certain biochemical changes exten
-glucan-rich polysaccharides froR. sajor-caju is a  ing the shelf-life of the product. This facilitatesease
novel 3-AMP-kinase activator, was shown to be valu- 4y handling the processed product (Cletial., 2001).
able in the formulation of nutraceuticals a_nd flimm:_nl Osmotic dehydration is one of most important comple
food for the deterrence and remedy for diabetedi-mel mentary food preservation approach in processing of
tus (Kanagasabapatleyal., 2014). Mushroom produc-  gehydrated foods, as it bestow some benefits akin t
tion has turn out to be developing small-scale®&8  trim down the damage of heat to the flavour, calour
in India as the demand is increasing from last tWorestraining the browning of enzymes and reduces the
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energy costs (Kaushal and Sharma, 2014). Osmoticnushroom flakes were obtained through optimization
dehydration trim down up to 50% weight of fresh of osmo-cum-microwave dehydration of mushrooms.
vegetables and fruits resulting in semidried foudfs These flakes were stored in 100 gauge (25 mm) pack-
by lessening the load of mechanical drying andzfree aging materials; low density poly ethylene (LDPE)
ing without causing superfluous changes in texturehaving water vapour transmission rate (WVTR) of
(Rastogi and Raghavararo, 1997; Petrotos and-23 g/nf/day and high density poly ethylene (HDPE)
Lazarides, 2001). The osmotic treatment has beeth us having water vapour transmission rate (WVTR) of
as a pre-step before drying because it boosts trfp nu 4-10 g/nf/day, and kept under refrigerated and ambi-
tional, organoleptic properties of foods. Use ot ent storage conditions for three months. The qualit
wave is considered as the fourth generation dryingattributes of stored flakes like colour, texturehydra-
technology (Vegaet al., 2001). Electromagnetic tion ratio, moisture content, water activity, adsor
energy at 915 and 2450 MHz can be absorbed bycid and overall acceptability were evaluated gtiliar
water contained in food materials or other subsianc interval of fifteen days along storage period afeth
and converted into heat. Because waves can pemetramonths. Experimentation was carried out at quality
directly into the material, heating is volumetrfcofm analysis and Food Engineering Laboratory, Depart-
inside out) and provides fast and uniform heatingment of Processing and Food Engineering, Punjab
throughout the entire product. The quick energy ab-agricultural University, Ludhiana.

sorption by water molecules causes rapid water@vap Evaluation of quality attributes: The quality attrib-
ration (resulting in higher drying rates of foodjeat-  utes those were analyzed during storage period were
ing an outward flux of rapidly escaping vapour. Man colour, texture, rehydration ratio, moisture comten
mechanical drying methods including airflow drying, water activity, ascorbic acid and overall accepitgbi
vacuum drying, and freeze-drying, result in lowidgy =~ Colour: The colour reader CR-10 (Konica Minolta
rates in the falling rate period of drying (Claayal., Sensing Inc. USA) was used for the measurement of
2005). In addition to improving the drying ratejsth  colour of the oyster mushroom flakes. Colour parame
outward flux can help to prevent the shrinkage ofters (L, a and b) of the flakes were recorded at D
tissue structure, which prevails in most convergtion 65/10°, under proper lighting at regular intervalbe

air drying techniques. Hence better rehydratiomatta  Aa, Ab, AL and Colour changeAg) was also calcu-
teristics may be expected in microwave dried prégluc lated for each experiment using following expressio
Microwave processes offer a lot of advantages sisch Color change\E =

less start up time, faster heating, energy effigyen T 3 T

(most of the electromagnetic energy is converted toV U" —L)* +(a, —a)* + (bg— b)*

heat), space savings, precise process controlal f Where, Lis degree of lightness to darknesg id ini-
product with better nutritional quality (Khraished tial value of L, a is degree of redness to greesingss

al., 1997; Prabhanjaet al., 1995). The food process- initial value of a, b is degree of yellowness tadress

ing industries are the predominant consumer ofanicr and l is initial value of b. Furthermore, other colour
wave energy, where it is engaged for cooking, thaw-parameters such as chroma and hue were also calcu-
ing, tempering, drying, freeze-drying, and stealian,  lated. Chroma (C) indicates colour saturation wh&h
baking, heating or re-heating (Gatial., 2004). proportional to its intensity:

Management of initial moisture content and its raigr -
tion during storage is critical to the quality, per Chroma (€} = Va® + b?

nence and safety of foods. The packaging must endowor the hue value (h), an angle of 0° or 360° iattis
with a good moisture barrier, especially to protectred hue, while angles of 270°, 180° and 90° ingicat
foods from excessive drying out, which adversely blue, green and yellow hue respectively. The higean
affects both texture and taste. Food degradatioinglu  value corresponds to whether the object is redigera
storage can be greatly influenced by means of pgoro yellow green, blue, or violet (Mohammaet al.,
choice of the packaging material and atmosphere. A2008).

few studies are reported for the drying kinetics of arctan(2)

oyster mushrooms. But, studies on influence ofagler Hue angle (H) = =

conditions on quality attributes of dehydrated mush Colour kinetics for dehydrated mushroom during
room flakes are scanty. So, the present study émtus storage: The variation in colour parameters for dehy-
upon the influence of osmo-cum-microwave dehydra-drated mushroom sample during storage was repre-
tion on the quality of stored oyster mushroom fiake  sented by a mathematical equation of the following
different packaging material for different timeenial form:

at refrigerant and ambient storage conditions. ac

MATERIALSAND METHODS

The finer quality salted oystePlurotus sajor-caju)

Where,
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C is the colour parameter measured Water activity (a, ): Water activity is the amount of
T = storage period (in days) water that is available to the microorganisms faairt
K = rate constant which depends upon temperatute angrowth. Water activity (g is the ratio of water vapour
water activity pressure of the food to the water vapour of purtewa
N = power factor also called the order of reaction under the same conditions. It is expressed as

ac 2]

Water activity ( a,,) =

P,
Where, p= water vapour pressure of the foedwater
vapour pressure of pure water.

eWater activity of the samples was measured usigyg di
{al water activity meter. The samples were placed i
standard measuring cup provided with the watewacti
ity meter, and were sealed against a sensor block.

k Reading was recorded which will displayed on the

Ft = rate of change of C with time
A negative sign was used if deterioration was tes |
of C and a positive sign if it was for productioham
undesirable change in stored sample. In zero ord
reaction rate was independent of the colour pammet
For a degradation reaction:
ac

_ . o b _ screen after few minutes.
This by integration results in, Ascorbic acid: The ascorbic acid content in the fresh
Cc=C, — kt and dried mushroom slices was determined by 2,6-

dichlorophenol-indophenol visual titration method
(Ranganna, 1986)The ascorbic acid content of the
samples was calculated by the following formula.

Where,C; is the quality parameter at time zero days.
The mathematical expression for a first order degra
tion reaction is as follow:

. . Titre X Dya factorX Volume extracty 100
_9C _ s~ Asrorhic acid, — = — —
it 100g  Aliguotof extract X Wteight of zample takan
Which by integration this equation becomes, Organoleptic evaluation: A panel of fifteen members
C= (e kt was drawn from the teaching, non-teaching staff and
i

_ _ M.tech scholars from the Department of Processing
Texture Analysis _Textur_e of the dried mushroom snd Food Engineering, PAU. They were asked to as-
flakes was determined with the help of Texture Ana-sess the overall quality of dried salted flake®yster
lyzer (Model TA-XT2i, Stable Microsystems Ltd. myshrooms taking into account the following attrib-
UK). The samples were compressed by sphericaltes: appearance, colour, texture, flavour and adver
probe. The pre-test speed was set at 1.5 mm/stgBist cceptability on a 9-point hedonic scale (9-like ex
speed was set at 10 mm/s whereas; test speed of 2 M tremely, 5-neither like nor dislike and 1-dislike-e
s was set during compression. The height of thé peatremely) and the readings are expressed in pegenta
during compression cycle was defined as hardnessne values of overall acceptability have been given
gh. o _ _the present study.
Rehydration Characteristics: The rehydration ratio  gtatistical Analysis: The results were statistically ana-
of dried mushroom flakes was determined by soakingyzed to estimate the significance between packggin
dried flakes with a defined weight (approx. 5 @) in material, storage duration and storage conditioms o
boiling distilled water at 95 °C for 20 minutes. €Th  the quality of dried flakes. The analysis was dase
flakes were removed, dried off with filter paperdan hg CPCS1 statistical software package. Means were

weighed. In order to minimize the leaching Iosses,computed and least square difference (LSD) was
water bath was used for maintaining the defined-tem cgjcylated at 5% of significance £F0.05).

perature (Ranganna 1986). Rehydration ratio of the
samples was computed as follows: RESULTSAND DISCUSSION

Rehviration ratio N, Dehydration has been extensively utilized for desad
envdaraaonra = —

M, as one of the principal food preservation techrsque
The intent of storage studies of dehydrated product
Where, was to produce shelf stable foods with superiotityua
r = Mass of rehydrated sample, g; The different quality attributes of dehydrated eyst
Mg = Test mass of dehydrated sample, g. mushrooms during storage period are discussed and

Moisture analysis: The moisture content of the dried graphical representations are presented below. #lean
flakes was determined grawmemcally according toyere computed and least square difference (LSD) was
AOAC (2005) method. The loss in weight was noted cgjcylated at 5% of significance using CPCS1 soft-
and expressed as moisture (%) with the followmgware, for storage studies of oyster mushrooms.
formula: _ . Colour: Colour of mushrooms is an essential quality
Moisture (36) = loss in weight (g) x 100 aspect because colour is regarded as the foremast q
weight of sample (g) ity consideration for customer appeal (Ahvenainen,

2313



Ramya H.Get. al. / J. Appl. & Nat. Sci. 8 (4): 2311- 2318 (2016)

1996). The effect of storage period on colour kaset was found to be 6.8, 6.6, 4.9 and 4.8 for L, andh/sE

of dehydrated mushroom flakes packed in LDPE andbetween different packaging material used in swrag
HDPE and kept under different storage conditionsstudies, whereas there existed no significant miffee
(ambient and refrigeration) was observed. The walue along storage duration as well as at differentagter

of L, a, b and colour chang&E) obtained from the conditions. For the mathematical modeling of colour
storage study oP. sajor-caju mushrooms has been values ofL, a, b; it was observed thdt, AE, Hue and
presented in Fig.1. A steady and considerable dfbp Chroma values were fitted to the zero-order kinetic
of L values was observed in all samples during themodel; on the other hand, the valued.adinda values
storage. Comparable trend was also noticed forewhit followed a first-order kinetic model respectivelijhe
button mushrooms in an earlier investigation (Kheina kinetic rate constant of, a and b were more when
al., 2014). The change in the L value of dehydratedstored in ambient temperature as compared to eefrig
samples has been taken as a measurement of brighated temperature. This implies that with changstan-
ness, which reduced from 48.15 to 40.89 during- stor age condition from refrigeration to ambient, therde
age. However, the highest L value was observed asdlation rate of colour becomes faster as a resutigsf
48.15 for LDPE-R and HDPE-R after 15 days of stor- moisture absorption inside the food under ambiEné¢
age. Whereas, the lowest was observed to be 40c89 fvalues ofL, a, b, AE, Hue and Chroma obtained from
LDPE-A after 90 days of storage. The ‘a’ value in- the storage experimental data were fitted to kiseti
creased with increase in storage. The highestdhler  models i.e. zero order and first order. The estohat
was observed as 7.18 for LDPE-A and lowest as 4.Xinetic parameters of these models and the statisti
for LDPE-R and HDPE-R after 90 and 15 days of stor-values of coefficients of determinatior? Ror dehy-
age. An increase of the b value was observed duringlrated samples has been given in Table 1 and 2. The
storage period under different packaging matena a highestL, a, b, AE, Hue and Chroma was found to be
storage conditions. The highest ‘b’ value was olesgtr  48.851, 4.414, 12.688, 12.375, 13.431 and 70.566 re
as 17.63 for LDPE-A after 90 days of storage and lo  spectively.

est as 10.78 for all samples stored in refrigeramd  Texture: Texture is one of the most important proper-
dition after 15 days of storage. The value ‘b’ cated  ties connected to product quality for the acceptaluf

the yellowness of the stored sample. The colourfood by consumers. Changes to the texture of solid
change AE) of dried oyster mushroom flakes was foods are an important cause of quality deteriomati
found to increase along the storage period. This waFactors that affect texture include moisture canten
probably due to the absorption of moisture as ae&on composition, variety, pH, product history (matuyjty
quence of an inadequate barrier provided by thé&-pac and sample dimensions. Texture is also dependent on
age which resulted in much colour variation with re the method of dehydration. High air temperaturesea
spect to initial colour variation of dehydrated qwot. complex chemical and physical changes to the ptoduc
The rate of increase of colour change was foundeto surface and the formation of hard impermeable skin
higher for 90 days stored product. The highedf’* (case hardening). This reduces the rate of dryimd) a
value was observed as 19.94 for LDPE-A and lowestproduces a food with a hard outer surface and @&tmoi
as 10.445 for LDPE-R and HDPE-R after 90 and 15interior (Anonymous, 2014). This is minimized byneo
days of storage respectively. trolling the drying conditions to prevent exceshive
Further, the experimental data pertaining to chromahigh moisture gradients between the interior ar@ th
and hue value in storage studies of mushrooms wasuter surface of the dried food. On rehydrationptoal-
also calculated. It was found that chroma increasedict of this kind absorbs water more slowly rather i
with increase in storage time. On the other hard, d complete and does not regain the firm texture detsat
creased value of hue with storage time indicated th with the fresh material (Anonymous, 2014). Hardriass
the hue value closely follow the ‘b’ value i.e.gher mushroom flakes decreased with increase in storage
the ‘b’ value, higher would be the hue angle intligg ~ time in all storage packs. Comparable trend was als
darkening/yellowing of the dried mushroom product noticed for white button mushrooms in an earliees:
along the storage period. The chroma values véwéed tigation (Khanaet al., 2014). The lowest hardness of
tween 11.58-19.04. The highest chroma value was obdehydrated sample was observed as 654.456 g-f for
served as 19.04 for LDPE-A after 90 days of storageLDPE-A and highest as 1552.66 for HDPE-R after 90
and lowest value of 11.58 was obtained for LDPE-Rand 15 days of storage. The effect of storage tondli
after 15 days of storage. The hue angle varieddmtw duration of storage and packaging material on hessin
68.02-71.42 (Fig. 2). The statistical analysis agp-  of stored product has been presented in Fig. 2.sTde
ported the fact that the values L, a, b aftlvalues was tistical analysis indicated that there existed mmi§-
significantly (p<0.05) affected by the packaging mate- cant (x0.05) difference with respect to hardness of the
rial used during storage. The coefficient of véoiat flakes between the packaging materials, along gtora
(CV) was found to be 37.28, 118.7, 59.53 and 527 duration at different storage condition. The CV was
L, a, b andAE respectively. The critical difference (CD) found to be 86.84. The CD was found to be
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non-significant between different packaging materia that moisture content increased with increase émn- st
along storage duration at different storage coowti age duration irrespective of packaging materiald an
Rehydration characteristics: The rehydration tests storage conditions. The highest moisture conterg wa
were conducted to evaluate the reconstitution iesli  observed as 10.41 % for LDPE-A and lowest as 5.71
of dehydrated mushroom samples. In the storagey stud% for HDPE-R after 90 and 15 days of storage respec
it was observed that rehydration ratio reduced withtively. Packaging under appropriate storage coomliti
increase in storage duration in all storage packss plays an important role on protecting dehydratestifo
must be due to permeability of moisture in packagesas it also influence from outside atmosphere aheérot
during storage of oyster mushroom flakes. The lowesdamages. The CV was found to be 100.03. The CD
rehydration ratio of dehydrated sample was observedvas found to be 6.16 between the packaging magerial
as 0.51 for LDPE-A and highest as 1.6 for HDPE-R and there existed no significant difference alotay-s
after 90 and 15 days of storage respectively. Tieete  age duration at different storage condition.

of storage condition, duration of storage and paitigg =~ Water activity: Dehydrated foods have moisture con-
material on rehydration ratio of stored mushroomtent below 10 % and a water activity 0.6 or below.
product has been presented in Fig. 2. The CV wadhey are hard and firm, resistant to microbial dete
found to be 175.14. The CD was found to be 7.54 beration. Water activity is an important factor iroduct
tween the packaging materials, and there existed n@reservation because physical-chemical and microbi-
significant difference along storage duration dtedi ological alterations that occur during processimgl a
ent storage condition. storing of a food product depend on it. The effeict
Moisture content: Moisture content has a decisive storage period on water activity of dehydrated raush
influence on the final quality of the dehydratedgyr  room flakes in LDPE and HDPE, kept under ambient
uct, such as texture, colour and nutritional valDer- and refrigeration conditions has been shown in 8ig.
ing storage, the packaging material used for thelt showed that there was a similar change in water
srorage of dried products is much influenced by thetivity of the stored product that has occurredrashie
product moisture variation (Weinberg al., 2008). case of moisture content. The water activity wasiéb
The effect of storage period on moisture content ofto increase with increase in storage durationlistat-
dehydrated oyster mushroom flakes stored in LDPEage packs. The highest water activity was obseaged
and HDPE, and stored under ambient and refrigaratio 0.704 for LDPE-A and lowest as 0.468 for HDPE-R
conditions has been shown in Fig. 3. It was obskrve after 90 and 15 days of storage. It was also olbserv
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Fig.1. Effect of packaging material, storage condition and duration on L, a, b and colour change (4E) of dried salted mushroom
flakes.

2315



Ramya H.Get. al. / J. Appl. & Nat. Sci. 8 (4): 2311- 2318 (2016)

that the packaging material used in the storageystu Ascorbic acid is sensitive to higher temperatures a
had significant (g0.05) influence on the water activity higher moisture contents. Several research stindies

of dried flakes during storage. The CV was founttéo  shown that the maximum amount of ascorbic acid deg-
186.69. The CD was found to be 7.68 between thk-pac radation occurs at specific (critical) moisture dksv
aging materials, and there existed no significaffiere The critical moisture level appears to vary witle th
ence along storage duration at different storagdition. different products (product being dried and/or tlee
Ascorbic acid: The water-soluble vitamins are ex- hydration process). Short drying times, low tempera
pected to be partially oxidized during processing a ture storage, and low moisture and oxygen levets du
storage. Ascorbic acid are soluble until the meestu ing storage are necessary to avoid quality detsimr.
content of the food falls to below critical levedsid To optimize ascorbic acid retention, the produciusth
react with solutes at higher rates as drying prdse  be dried at a low initial temperature when the rués

Table 1. The estimated kinetic parameters and the statistidaes of zero and first morder models fora andb value under
different storage conditions for salt osmosed dedigdl mushrooms.

Zero order First order
Stored samples Colour parameter > >
CO ko R CO kl R

LDPE-R ‘L’ value 48.3 0.041 0.932 48.348 0.001 0.936
LDPE-A 47.341 0.08 0.873 47.561 0.002 0.885
HDPE-R 48.787 0.039 0.952 48.825 0.001 0.954
HDPE-A 48.645 0.83 0.935 48.851 0.002 0.943
LDPE-R ‘a’ value 3.9 -0.016 0.978 3.954 -0.003 0.982
LDPE-A 4.19 -0.034 0.979 4.414 -0.006 0.961
HDPE-R 4.013 -0.01 0.982 4.034 -0.002 0.985
HDPE-A 3.773 -0.036 0.99 4.001 -0.006 0.989
LDPE-R ‘b’ value 11.012 -0.035 0.799 11.149 -0.003 .780
LDPE-A 12.253 -0.068 0.74 12.688 -0.004 0.706
HDPE-R 10.026 -0.037 0.921 10.148 -0.003 0.919
HDPE-A 10.317 -0.072 0.97 10.74 -0.005 0.954

Table 2. Kinetic parameters and the statistical valuesenb zand first order models for colour change, cla@nd huezalue
under different storage conditions for salt osmadetydrated mushrooms.

o | | Zeroorder First order

Stored samples Colour parameter Co K RZ Co K R?
LDPE-R Colour change 10.264 -0.051 0.933 10.514 40.00 0.914
LDPE-A 11.527 -0.104 0.864 12.375 -0.006 0.822
HDPE-R 9.622 -0.047 0.964 9.828 -0.004 0.956
HDPE-A 9.628 -0.107 0.958 10.516 -0.007 0.928
LDPE-R Chroma 70.149 0.008 0.046 70.147 0.001 0.046
LDPE-A 70.566 0.023 0.313 70.564 0.002 0.311
HDPE-R 68.265 -0.018 0.572 68.272 0.001 0.571
HDPE-A 69.522 0.023 0.607 69.526 0.002 0.605
LDPE-R Hue value 11.698 -0.038 0.851 11.843 -0.003 .83®
LDPE-A 12.945 -0.076 0.786 13.431 -0.004 0.753
HDPE-R 10.804 -0.038 0.931 10.922 -0.003 0.93
HDPE-A 10.98 -0.08 0.978 11.456 -0.005 0.965

2000 1.94
= SFresh ~ BControl BLDPE-R 1640 -E 2 9 mFresn BControl BLDPE-R

o 1600 BLDPE-A OHDPE-R OHDPE-A E ELDPE A OHDPE-R OHDFPE-A
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= o =

= 400 =

é 0 &

\G’ ’b“ b?’ S & P B & oy
& 0&‘ & oo&‘e
Storage Period (days) Storage Period (days)

Fig. 2. Effect of packaging material, storage duration and condition on hardness and rehydration characteristics of dried salted
mushroom flakes.
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Fig. 3. Effect of packaging material, storage condition and duration on moisture content and water activity of dried salted
mushroom flakes
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Fig. 4. Effect of packaging material, storage time and temperature on ascorbic acid and overall acceptability of dried salted
mushroom flakes.

content is high since ascorbic acid is highly teeatsi-  refers to the end of consumer acceptability, antthés
tive at higher moisture contents. The temperatare ¢ time at which majority of consumers are displeased
then be increased along progress in drying andrascowith the product quality (Labuza and Schmidl, 1985)
bic acid becomes more stable due to reduction iis-mo Darkening and loss of flavour are the major typés o
ture (Anonymous, 2014). It was observed that ascorb deteriorations of dried food products during sterag
acid decreased persistently with increase in storag Storage temperature, light, packaging material stace
time in all storage packs of dried mushrooms. %imil content, anti-microbial treatment and trace elempre-
trend was also noticed fétammulina velutipes mush-  sent in the dried product are major factors affecttor-
rooms in an earlier investigation (Dongiual., 2016).  age stability. Organoleptic evaluation of the dried
This was probably due to permeability of moisture mushroom flakes was carried out to obtain prelimjina
inside the packaging material, and oxidation reacti information on consumer preference. The osmo-cum
must have taken place in packages during storage ahicrowave dehydrated mushroom flakes was found to
oyster mushroom flakes. Further, rate of decredse obe acceptable irall sensory quality parameters and
ascorbic acid was observed to be slower for sampleshowed a small dwindle in overall acceptabilityues
stored in HDPE-R as compared to samples stored imvith respect to packaging material and storage ieond
LDPE packaging materials. The highest ascorbic acidion with passage of time, in storage studies of
content of stored sample was observed as 1.42mg/100mushrooms. The highest product acceptability was
in HDPE-R, and lowest as 0.91 for LDPE-A after 15 observed to be 74 (considering hedonic rating of
and 90 days of storage respectively. The effestat 9=100 %; whereas 1=9 %) for HDPE-R and lowest as
age condition, duration of storage and packagingmah 54 % for LDPA-A and HDPE-A after 15 and 90 days
on ascorbic acid content of stored flakes was obder of storage respectively (Fig. 4). Nevertheless, the
and presented in Fig. 4. The CV was found to be2b74 overall acceptability for all the samples reducethw
The CD was found to be 7.53 between the packagingtorage duration irrespective of the packaging riate
materials, and there existed no significant difieee  and storage condition. The CV was found to be 47.76
along storage duration at different storage carmliti The CD was found to be non significant between
Overall acceptability: Sensory or organoleptic scores different packaging materials, along storage doradit
indirectly signify product shelf-life and stabilityhich different storage conditions.
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Conclusion

From the present investigation it was conluded that
storage stability is influenced by the organoleptic
physical and chemical changes that takes plachen t

Kaushal, P. and Sharma, H. K. (2014). Osmo-conuecti
dehydration kinetics of jackfruit (Artocarpus heter
phyllus). Journal of the Saudi Society of Agricultural
Sciences. http://dx.doi.org/10.1016/j.jssas.2014.08.001.
Article in press.

dried product during storage and the rates at whickKhan, M. A., Ruhul, Amin, S. M., Uddin, M. N., Tanid/.

these changes occur. Darkening and loss of flasioir
the major visible deteriorations of dried produais

storage. Prior to storage, mushroom samples were pr
treated with salt and were dried by microwave dyyin
technique to a moisture content of around 6 % {w.b.

Assessment of quality attributes; colour, textuedy-
dration, moisture variation with storage duratisater
activity, ascorbic acid and organoleptic evaluatizas
carried out systematically. It was found that

poly ethylene that were stored under refrigeration-
dition with higher overall acceptability with mireut
changes in the quality attributes. However, musim®o
stored in LDPE lost the quality attributes aftenanth
of storage. The statistical data generated in thsegmt
investigation will be informative for the researche
and entrepreneurs involved in the post-harvestgqa®c
ing and value addition of dried mushroom products.
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