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L I S T  OF T A B L E S

rab 1 e T i t l e P a g e
No

1 C o m p o s  t on of d i e t s  for animal f e e d i n q  
e x p e r i m e n t

3 5 “

2 D i f f e r e n t  rati os of m u s h r o o m  flour and 
b l a c k g r a m  flour

3 1

3 N u t r i e n t  co n t e n t  of d e h y d r a t e d  o y s t e r 
m u s h r o o m  powder

4 C o m p a r i s o n  of n u t r i t i v e  v a l u e  of m u s h r o o m  
p o wd er w i th egq and meat V

5 E v a l u a t i o n  of m u s h r o o m  p r o t e  n by FE R  s t u d y 6"!

6 E v a l u a t i o n  of m u s h r o o m  p r o t e i n  by PER st u d y

7 B i o l o g i c a l  v a l u e  of m u s h r o o m  p r o t e i n S'S"

8 D i q e s t a b i 1 ity c o e f f i c i e n t  of m u s h r o o m  
p r o t e i n

9 C h e m i c a l  s c or es o b t a i n e d  for m u s h r o o m  w a f e r s 6 0

10 M e an v a l u e s  o b t a i n e d  for the a c c e p t a b i l i t y  
test of m u s h r o o m  w a f e r s G 2

11 Nutr tive v a l u e  of m u s h r o o m  w a f e r s  m a d e  w i t h 
m u s h r o o m  flour and b l a c k g r a m  flour

12 M e a n  s c or es o b t a i n e d  for the w a f e r s  s t o r e d  
at d i f f e r e n t  s t o r a g e  p e r i o d s

6 6

13 C o m p a r i s o n  b e t w e e n  the co st and n u t r i t  ve 
v a l u e  of m u s h r o o m  w a f e r s  and ot h e r  s n a c k s 7 0





INTRODUCTION

Mushrooms are plants which belong to a group 

called Fungi Generally the term mushroom s used to 

denote the fleshy body of higher fungi The mushrooms 

have been used by man from the t me immemor al and their 

use for culinary purposes is closely related to the 

history of mankind (Suharban 1987) Use of mushrooms 

as ev denced by litrature dates back to 3000 B C in 

Ind a (Pathak 1986) They are hiqhly priced as food 

delicacies are eagerly sought after for their innate 

flavour and taste appeal As mushroom represent one of 

the world s greatest untapped resources of nutrition and 

palatable food mushroom growing is at present qain ng 

momentum in many countries including India

Initially only wild mushrooms were collected 

and consumed where as their domestication started around 

1700 years in France (Bhavani Devi 1982) Oyster 

mushrooms CP I e u r o t u s ) is the fourth important cultivated 

mushroom of the world and constitute about 2 7 percent of 

the total production of fresh mushroom (Sinqh 1988) The



cult v a ti on of P l e u r o t u s  s p e c i e s  a r e b e c o m i n g  i n c r e a s i n g l y  

po p u l a r  a m o n g  the m u s h r o o m  fa r m e r s  In I n d i a  c o m m e r c i a l  

c u l t i v a t i o n  is e x t e n t e d  to three m u s h r o o m s  n a m e l y  w h i t e  

b u t t o n  m u s h r o o m  (A g a r i c u s  b s p o r u s ) P a d d y  s t r a w  m u s h r o o m  

(Vo 1varlei la s p ) and o y st er m u s h r o o m  (P 1e u r o t u s  sp )

Apart from b e i n g  ta s t y  e d i b l e  m u s h r o o m s  are

n u t r i t i o u s  and add v a l u a b l e  p r o t e i n  v i t a m i n s  an d  m i n e r a l s

to the v e g e t e r i a n  diet T h e y  are b l e n d e d  w i th ot h e r  food 

p r o d u c t s  and m a d e  m o r e  ta stier and n u t r i t i o u s  M u s h r o o m  

so u p s  m u s h r o o m  fr ed r i c e  m u s h r o o m  c u t l e t s  m u s h r o o m  

tikk is m u s h r o o m  o m e l e t t e  m u s h r o o m  p a k o d a  an d  b a k e d  

t o m a t o e s  w i th m u s h r o o m  a r e s o m e  of the d e l i c a c i e s  m a d e  

w i th m u s h r o o m s  (Oberoi 1989) M u s h r o o m  p i c k l e s  and

k e t c h u p  w e r e  a l s o  well a c c e p t e d  p r o d u c t s  ( P a d m a v a t h y  

1991 )

A s u f f i c i e n t  c a l o r i e  intake d o es not q u a r a n t e e  

a go od s t a n d a r d  of n u t r i t i o n  F o od c o n t a i n i n g  m i n e r a l s  

v i t a m i n s  a n d e n ou gh of the n q h t  k i nd of p r o t e i n  is

n e c e s s a r y  in a d d i t i o n  to f u r n i s h i n g  e n e r g y  T h o u g h  the



protein is synthes sed tremendously by green plants the 

concentration of protein n plants with a few exceptions

is quite low in terms of the percentage of total weight 

Mushrooms provide a rich addition to the diet n the form 

of proteins valuable salts and vitamins Mushroom

proteins are comparable to muscle protein in nutritive

value Mushrooms are well suited to supplement diets

which lack protein and in the sense they have riqhtly been 

called Vegetable meat They possess qood quality

protein (20 40 percent on dry weight) essential am no

acids and good source of B vitamins They are hiqh in 

mineral content and are superior in protein content to all 

the veqetables and fruits They are nearly devoid of 

starch and sugar and hence exceedinqly useful for diabet c 

patients Since t has low calorie and rich in fibre

they are highly thought of by many modern nu tr itionists

Growing edible m u s h ro om is gaining m o m e n t u m  in 

recent years and with adequate financial assistance and 

market support it could be developed into a sound agro 

based industry providing employment op po rtunities 

particularly for the women folk (Jayarajan 1990)



M u s h r o o m s  a l o n g  with p u l s e s  and s o y a b e a n s  will u l t i m a t e l y  

help in w a r d i n g  off p r o t e i n  m a l n u t r i t i o n  T h e  sh o r t  shelf 

life of c o m m o n l y  gr o w n  m u s h r o o m s  p o s s e s s  a b i g p r o b l e m  

for m u s h r o o m  g r o w e r s  It is in this c o n t e x t  a r i s e s  the 

n e e d  for d e v e l o p i n g  p r o d u c t s  w i t h  m u s h r o o m s  w i t h  hiqh 

a c c e p t a b i l i t y  and sh e l f  life q u a l i t i e s  H e n c e  a s t u d y  has 

been p l a n n e d  to a s s e s s  the n u t r i t i o n a l  qi al 1 1 ie*s of 

d e h y d r a t e d  o y s t e r  m u s h r o o m s  a n d their u t i l i z a t i o n  in

p r o d u c t  d e v e l o p m e n t  

T h e  p r e s e n t  s t u d y  is an a t t e m p t

a To a s s e s s  the n u t r i t i o n a l  v a l u e  of d e h y d r a t e d  m u s h r o o m  

f 1 our

b To e v a l u a t e  the q u a l i t y  of p r o t e i n s  in d e h y d r a t e d  

o y s t e r  m u s h r o o m  powd er 

c To d e v e l o p  and s t a n d a r d i z e  an a c c e p t a b l e  p r o d u c t  s u c h

as m u s h r o o m  w a f e r s  w i t h  b l e n d s  of m u s h r o o m  p o w d e r  and

bl a c k  g r a m  flour 

d To a s s e s s  their s h e l f l i f e  q u a l i t i e s  for a p e r i o d  of

one year





REVIEW OF LITERATURE

Systematic study of the fungal flora 1n India 

started after Linnaeus and Koenig in the seventeenth

century (Suharban 1987) In India Newton was the first

to grow mushroom (Bhawani Devi 1988) There are nearly 

2000 species of which about a dozen or more are safely 

consumed in different parts of Ind a (Suharban 1987) 

Sivaprakasan e_t al_ (1986) reported a new pleurotus

species called P 1eurotus c i t r i n o p i 1eatus from lower Palney 

Hills The scientists of Tamil Nadu Agr cultural

University have developed techniques for cultivating this 

mu shroom and released it as C0-] during 1987 The total 

world production of cultivated mushrooms is estimated to 

be around 20 lakh tonnes in 1987 21 lakhs tonnes in 1991

and excess of one m 11 ion tonnes in 1993 (Shanmuqham 

1993) Mushrooms can be grown in any household in any 

part of the country during any season due to a break 

througl achieved in farming techniques of the oyster 

mushroom at the National Centre for Mt sbroom Research and 

Training (Sohi 1986) Apart from being an easy source of



food at home t has the p o t e n t i a l  of b e i n q  cult v a t e d  as 

a prof ta bl e c o m m e r c i a l  cr op w i t h o u t  m u c h  in ve s t m e n t  

(Nair 1988) It is p o s s i b l e  to g r o w  s e ve ra l h e a v y  cr o p s  

of m u s h r o o m  in a year and its i n t e n s i v e  c u l t i v a t i o n  and 

h gh yi e l d  can c o m p e n s a t e  for the p r o t e i n  c o n t e n t  of 

m u s h r o o m  a n d can be c o m p a r e d  m o r e  f a v o u r a b l y  wi th ot he r 

cr o p s  n terms of y i e l d  per unit ar ea C e r e a l s  q i v e  an 

annual yi e l d  of 30 00 to 6 0 0 0  k g / h e c t a r e  but m u s h r o o m  m a y  

gi ve up to 2 m i l l i o n  k g / h a  (Cooke 1989)

O y s t e r  m u s h r o o m  c u l 1 1 vat ion

The c u l t i v a t i o n  of o y st er m u s h r o o m  or 

p 1e u r o t u s  s p e c i e s  as a c l a s s  of e d i b l e  m u s h r o o m  has g a i n e d  

p o p u l a r i t y  in rece nt y e a r s  (Bano an d  R a j a r a t h n a m  1982) 

O y s t e r  m u s h r o o m s  a r e  b e t t e r  in c u l t i v a t i o n  a n d c o n s u m e r  

a s p e c t s  than the g e n e r a l l y  gr o w n  b u t t o n  m u s h r o o m  (Sohi 

1986) It is b gger and b r i g h t e r  w i t h  a larger sh el f 

life s u i t e d  for tropical p a d d y  g r o w i n g  a r e a s  a n d they 

thrive well on t e m p e r a t u r e  r a n g i n g  b e t w e e n  70° an d  100°F 

w th 65 80 p e r c e n t  h u m i d i t y  (P athak 1986) A m o n g

d i f f e r e n t  c u l t i v a t e d  e d i b l e  fungi s p e c i e s  of p l e u r o t u s



-f

mushroom are the easiest and cheapest to grow Chadha 

et a 1 (1994) The oyster mush ro om which belongs to the

genus P 1eurotus include many species which are P 1eurotus 

s a ,i o r ca.iu . P 1 e u r o t u s  o s t r e a t u s  . P 1 e u r o t u s  s a p i d u s ,  

p 1eurotus f 1 orida and P 1eurotus c i t n n o p 1 1 eatus (Jandaik 

1988)

The recently released Pleurotus species - 

Pleurotus c i t n n o p i 1eatus has become very popular among 

the growers in Co mbatore in a very short time 

(Shanmugham 1989) Although different industrial

methods of oyster mushroom production have been developed 

further probing on innovative methods like use of locally 

available su bs tr at e and simplification of available 

methods of cultivation which may bring about an increased 

yield and bioefficiency of oyster mu sh rooms are to be 

encouraged (Sethi and Anand 1991)

Post Harvest C a re of mushrooms

A bright colour is a major requirement for the 

successful ma rk et in g of mush ro om (Gormley 1986) Post 

harvest quality loss of mushroom is a major economic



p r o b l e m  for p r o d u c e r s  a n d  r e t a i l e r s  s i n c e  m u s h r o o m  is an 

e a s i l y  p e r i s h a b l e  fo od item T h e  d e t e r i o r a t i o n  of 

q u a l i t y  is e x p r e s s e d  as c a p b r o w n i n g  c a b d e v e l o p m e n t  

v i s i b l e  m i c r o b i a l  g r o w t h  a n d  loss of t e x t u r e  (B u r t o n  

1988) G o r m l e y  a n d  M c c a n n a  (1987) r e p o r t e d  that the 

m u s h r o o m s  c o v e r e d  w i t h  a s y n t h e t i c  P V C  f i l m  ( p o l y v i n y l e  

c h l o r i d e  film) lose w a t e r  a n d w h i t e n e s s  at a m u c h  s l o w e r  

r a t e  than u n c o v e r e d  m u s h r o o m s  T h e y  s u s p e c t e d  that the 

c h a n g e  in c o l o u r  is d u e  to loss in m o i s t u r e  M u s h r o o m s  

s t o r e d  at 2 1 °  C  r e m a i n e d  w h i t e r  than t h o s e  s t o r e d  at 1°C 

or 11 °C but th ey m a t u r e  at a m u c h  f a st er r a t e  T h e  loss 

of w h i t e n e s s  d u r i n g  s t o r a g e  is d u e to the b r o w n i n g  

r e a c t i o n s  o c c u r i n g  in m u s h r o o m s  T h e  n e w  g r o w e r  w h o 

p r o d u c e  h i g h  q u a l i t y  m u s h r o o m  m u s t  a p p l y  the b e s t  post 

h a r v e s t  t e c h n i q u e s  to the c r o p  to e n s u r e  that the q u a l i t y  

is m a i n t a i n e d  (F ro st 1989) T h e  s h o r t  life of m u s h r o o m  

c a n  be e x t e n d e d  b y  cool s t o r a q e  ( N i c h o l a s  a n d H a m m o n d  

1984) B r o w n i n g  of the m u s h r o o m  c a p  is p r o b a b l y  t h e m a i n  

c r i t e r i o n  of q u a l i t y  F r o s t  et, aj_ (1989) F r e s h  m u s h r o o m  

h a v e  an a c t i v e  e n z y m e  s y s t e m  w h i c h  is r e l a t e d  d u r i n g  

d a m a g e  on ro u g h  h a n d l i n g  ( G o r m l e y  1986) O n e  c a u s e  of



mushroom discolouration is the enzyme tyrosinase oxidation 

of pheoolo te form qulnonoa which rooefc to form

the familiar brown pigment (Burton 1906 and Nicholas

1988) Control of polyphenol oxidases activity by use of 

c trie acid was studied by Mccord e_t aj_ ( 1983) Washinq 

with a solution containing a reducing agent like sodium 

bisulphite may prevent browning (Nicholas 1988) Low COp^ 

concentration upto 2 5 percent is reported to reduce 

brown discolouration (Lopez Briones 1992) The process 

for preservation of mushrooms by mixing it with the juice 

preparation and preservation of mushroom juice mix by 

freezing pasteurization and vaccum packaginq was reported 

by (Dubois 1992)

Bano and Patwardhan (1989) reported that

mushrooms packed in fibre board trays covered with an 

inverted tray to reduce desiccation show a maximum shelf 

life of 7 days when kept at 1°C for 5 days and 20°C for 

the next 2 days

Robb et. aj. (1984) reported that mushrooms

contain a very active and relatively abundant tyrosinase



wh ch contributes to the enzymatic browning react ons in

mushrooms Mushroom tyros nase has been extens vely

studied during post harvest treatments and storage

Burton ejt aJL (1989) have conducted stud es

as these enzymes on d fferent strains of Aqaricus species 

It is found that the mushrooms stored at 21°C hardened at 

faster rate than mushrooms stored at 11°C or 1°C 

Toughening and degree of maturity were qreatest at 21°C

Mushrooms have a h gh rate of respiration and 

hence proper attention should be given during storage In 

Western countries the white button mushrooms are covered 

with PVC film and have a shelf life of 5 7 days at 15°C to 

21°C temperature during transportation Uncovered

mushrooms have 2 4 days of shelf 1 fe under similar 

conditions (Litchfield 1990)

Burton e_t al_ (1989) reported a combination

of plastic permeable film system for co nt rolling post 

harvest mushroom quality A combination of microporous 

and a relatively impermeable film was used to overwrap 

mushrooms The mod fied atmosphere created by respiration



could be co ntrolled by a d j u st in g the area of n m c r o p o r o u s  

film which inturn reduced loss of m u s h r o o m  qu ality as 

assessed by colour we iq h t l o s s  and d sease incidence

Rai and Sanjeev Sa xena(1991) re po rt ed the

effect of storage temperature on vita mi n C content of 

mush ro om s Button mush ro om s in po l y t h e n e  pe rf o r a t e d  

packets were stored at 5°C and 85 90% relative humid ty 

at 10°C and 70 75% relative hu mi di ty or at 15°C and 55 60% 

relat ve hum dity upto 96 hrs After 4 days of storage 

the mush ro om s lost 12 25% vitamin C with the loss beinq 

highest at 15°C and lowest at 5°C

In South India fresh mu s h r o o m s  are sent to

other places by pack ng in po l y t h e n e  bags and these are 

kept in paper lined bamboo bask et s or in co rr u g a t e d  

c a r d bo ar d (Kannaiyan 1989)

Frost and Burton e_t aj_ (1989) re ported a 

va c c u u m  cooling system for e x t e n d i n g  the shelf life of 

mush ro om s which reduces the product te mp er at ur e ra pidly 

and un iformly



Shelf life of fresh mushrooms is increased in 

a controlled atmosphere consisting of 9 percent oxyqen 

and 25 percent CO 2 Partial evacuation followed by 

flushing with carbon monoxide and storage at low 

temperature can also extend the shelf life upto 20 days 

Bose e_t a_l (1985)

Swinarzki (1989) studied on the preservation 

of mushrooms by irradiation Mushrooms (Agaricus

b i s p o r u s ) in 0 2 1  8kq containers were irradiated with 

high energy electrons at 0 8 2 5 KGy and were stored at 

10 18°C for 5 13 days After 6 days mushrooms irradiated 

at 1 0  and 2 0 KGy had the highest percentage of closed 

caps and the best colour Irradiation also reduced the 

break down of mannitol

Fuster (1990) reported the changes in whole 

frozen mushrooms during frozen storaqe The mushrooms 

were blanched for one minute and packed at atmospheric 

pressure then subjected to frozen storage at 20°C upto 9 

months and its effect on sensory properties composition 

and enzyme activity were studied and results showed that



b l a n c h i n g  r e d u c e d  e n z y m e  a c t i v i t y  a n d  h e n c e  b r o w m n q  

of t h a w e d  m u s h r o o m s  a n d  h i g h  p r o t e i n  c o n t e n t s  w e r e  

m a i n t a i n e d  t h r o u g h o u t  s t o r a q e

B l a n c h e d  m u s h r o o m s  c a n be s t o r e d  for y e a r s  in 

20 p e r c e n t  sa lt s o l u t i o n  E d i b l e  m u s h r o o m s  a r e  s t e e p e d  n 

a s o l u t i o n  of 2 5 p e r c e n t  sa lt 0 1 p e r c e n t  a s c o r b i c  a c i d  

0 2 p e r c e n t  s o d i u m  b i c a r b o n a t e  a n d  0 1 p e r c e n t  p o t a s s i u m  

m e t a b i s u 1p h i t e  to g i v e  o r g a n o l e p t i c a l l y  a c c e p t a b l e  

m u s h r o o m s  w i t h  no m i c r o b i a l  s p o i l a q e  u p t o  10 d a y s  s t o r a g e  

( G h a t n e k a r  1983)

P a c k i n g  of f r e s h  m u s h r o o m s  in d i f f e r e n t

c o n t a i n e r s  w r a p p e d  w i t h  P V C  f i l m s  a n d  s t o r e d  at 3 10 an d

2 0 ° C  i m p r o v e d  the s h e l f  life of m u s h r o o m s  ( M a n h e i n  1992) 

B l a n c h e d  a n d u n b l a n c h e d  m u s h r o o m s  w e r e  p r e s e r v e d  u s r n q  

salt s u g a r  c i t r i c  a c i d  p o t a s s i u m  m e t a b i s u l p h i t e  a n d 

a s c o r b i c  a c i d  w i t h  s t e e p i n g  p r e s e r v a t i o n  t e c h n i q u e  T h i s  

p r e s e r v a t  on t e c h n i q u e  is e c o n o m i c a l  a n d  s i m p l e  ( V i j a y a  

Sethi a n d  N e e t a  Beha i 1991) T r i m m i n g  the s t i p e  of

c u l t i v a t e d  m u s h r o o m s  f r o m  35 5 m i l l i m e t r e  f r o m  the c a p

i m m e d i a t e l y  a f t e r  h a r v e s t  r e s u l t e d  in i m p r o v e d  s h e l f l i f e



as ind cated by reduced br ow ni ng and slower cap op ening in 

the case of button m u s h r o o m  (Beelman 1992) Another 

method for preserv ng m u s h r o o m  s by co n t r o l l e d  at mo s p h e r e  

pa ckaging (Bureau 1993) Under a low O 2 c o n c e n t r a t i o n  

with 5 10 percent C O 2 qu ality of m u s h r o o m s  w e re reta ned 

(Kaji 1993)

The factors a f f e ct in g the flavour c o m p o u n d  1 

octen 3 01 in mu sh ro om s at harvest and d u n n q  post harvest 

storage was reported Enzyme ac ti v i t y  and 1 octen 3 01 

content de creased during stor ag e (Beelman 1993) 

Refriqerat on io well known to slow the d e ve lo pm en t of 

m u s h r o o m  cap and stalks as it retards resp ration and 

thereby co nserve m e t a b o l i t e s  wh ic h m a in ta n cell function 

They are often p r e s er ve d by ca nninq freezinq or 

de hydration and c a nn in q is the most common m e th od among 

these (Turner 1991) A v a c c u m  c o ol in g s y st em for 

extending the shelf life of m u s h r o o m  was re po rt ed (Frost 

and Burton 1989) A c o m b i n a t i o n  of plast c p e r m e a b l e  

film syst em for co n t r o l l i n g  post harvest m u s h r o o m  q u al it y 

was reported (N cholas 1989) The p r e s e r v a t i o n  of 

mu sh ro om s by irradiation had the highest p e r c e n t a g e  of



closed caps and the best colour (Swinarzki 1989) Oyster 

mushrooms were found fresh under high C O 2 concentration 

(Hen^e 1991) Another method of preservation is by

preparing sweet chutney from edible mushrooms It had

better sensory qualities and qood shelf life (Joshi

1992) Methods were studied for the prevention of

enzymatic browning in frozen mushrooms after thawinq 

(Fuster 1992) A new process of preservation of 

mushrooms with reduced weight loss by acid blanchinq was 

reported (Malik 1992) Mushrooms are highly perishable 

and dehydration freezing and canning have been found 

suitable for preservation provided they are processed 

with n 2 days after harvest (Pandey 1993) Shelf life of 

mushrooms can be increased by giving gamma irradiation of 

250 Krad dose and storing mushroom at 15°C (Roy and Bahl 

1990) Mushrooms were stored in the form of pickles 

(Sharma 1991)

Experiments conducted by Chatterjee e_t aj_ 

(1991) on fried mushrooms showed that sliced mushrooms on 

being fried to light browning and salted can be preserved 

like other dried fruits and vegetables Fried and salted



b u t t o n  m u s h r o o m s  ha ve a p l e a s a n t  f r u i t y  and n u t t y  ta st e

To improve p r e s e r v a b i 1 ity i n c o r p o r a t i o n  of up to 2 0 0 0  ppm 

S O 2 is p e r m i s s i b l e  under I n d i a n  F o o d  Laws W h e r e  food laws 

p l a c e  lower limits for S O 2 or do no p e r m i t  its us a q e

t h o r o u g h l y  w a s h e d  m u s h r o o m s  c o u l d  be im me r s e d  in salt or 

sugar s o l u t i o n s  of c a l c u l a t e d  c o n c e n t r a t i o n s  for s o m e  time 

b e f o r e  f r y i n g  i n c o r p o r a t i n g  the n a tu ra l p r e s e r v a t i o n

S h a r m a  (1991) r e p o r t e d  that m u s h r o o m s  ar e  qo od 

for p i c k l i n q  as ot he r v e g e t a b l e s  In I n d i a  a gr e a t  numb er  

of p i c k l i n g  m e t h o d s  ar e  u s e d  B h a t i a  and Ba s i n  (1981) 

r e p o r t e d  that p i c k l e s  w e r e  a l s o  m a d e  by u s m q  fr ie d  

m u s h r o o m s  a l o n g  w i th v i n e g a r  salt su g a r  and s p i c e s  

c o n d i m e n t s  a n d p r e s e r v a t i v e s

P e h y d r a t i o n  of m u s h r o o m s

D e h y d r a t i o n  of m u s h r o o m s  m a y  be d o n e  e i t h e r  in 

the sun or in m e c h a n i c a l  d e h y d r a t o r  and s t o r e d  in air 

tight c o n t a i n e r s  or g r o u n d  and u s ed as m u s h r o o m  p o w d e r

(Sethi a n d A n a n d  1984) D e h y d r a t e d  m u s h r o o m  p o w d e r s  can

be m i x e d  w i t h  flours for the p r e p a r a t i o n  of c h a p a t h i



wa fe rs and other baked pr od uc ts like b scu ts 

(Ranqaswamy 1993) D e hy dr at ed m u s h r o o m  po wd e r s  are 

stored in a rtight co nta ners and can be used for making 

mushroon soups and also as flavour ng agents in otler 

foods (Sethi 1993)

Whol e or si ced mu sh r o o m s  can be sundr ed 

after treatment with an ef fe c t i v e  d i s c o l o u r a t i o n  

retardent It is best to dry these m u s h r o o m s  on a fly 

proof wire mesh in direct sun s u 1ph ur d i o x i d e  s h ou ld be 

used in perm ss ble c o n c e n t r a t i o n s  in order to avoid 

bacterial attack Dried m u s h r o o m s  should be s t o r e d  in 

t ghtly cl osed co nt a i n e r s  and a packet of si lica gel 

should be kept in it to keep the m u sh ro ms dr y Dried 

m u sh r o o m s  can be easily re hy d r a t e d  by bo il in g in wate r and 

this can be used for any recipe Ch an d r a  et. aj_ (1990) 

Whole or sl ic ed m i sh ro om s can be d e h y d r a t e d  at 50°C 60 °C 

with a mechanical dehydrator Sulphur di ox i d e  s h ou ld be 

used in p e r m is si bl e c o n c e n t r a t i o n s  in d e h y d r a t e d  m u s h r o o m s  

and they sh ou ld be st or ed in tiqhtly c l os ed c o n t a i n e r s  

(Aust n 1990)



Although the use of mush ro om as food is 

probably as old as civilisation they were earlier 

preferred only for the r flavour and taste while tie

nutritive value was recognised later (Soh 1986)

Tnformat on about the r food value has been published by 

various workers at different times The nutritional

analysis of 3 edible mushrooms namely Agar cus b sporus 

p 1 eurotus f 1 abe 1 1 atus and pleurotus sa.icr ca.iu was 

reported by Bano and Sivaprakasam (1986)

Equilibrium mo isture content of dehydrated 

mushroon (P 1 eurotus Sa.ior ca.iu) was analysed at five

levels of temperature ranging from 10 50°C using static 

dessicator techn que Mould growth was ob served at 

relative humidity qreater than 80 percent Pandey (1993) 

Forty seven volatile compounds contributing to the aroma 

of cultured edible mushrooms were identified by Morita 

(1993) The nutritive value of Pleurotus species were 

evaluated and its biological efficiency of these species 

were reported to ranqed from 12 5 72 4 percent with

high protein (Turner 1993)



The protein co nt en t of P 1 eu ro tu s s a .1 or ca.iu

was higher than that re co rd ed in other Pl eu r o t u s  sp ecies 

(Bano 1986) The n u tr it iv e valu e of m u s h r o o m  can be 

co ns id er ed as intermediate be tween v e g e t a b l e s  egg and 

meat protein (S iv aprakasam 1986) The p ote n co te t 

ranqes about 26 72 to 28 47 percent on dry we ig ht basis 

(Jayarayan 1989) The crude pr ot ei n content of p 1e u r o t u s 

species ranges from 14 4 33 24 percent (R an ga sw am y and

Meht a 1986 and Su harban 1987) Pr otein ipon

fracti on at io n are reported to re lease a l bu mi ns g l ob ul in s 

p r ol am nes and glut el in s (Jayaraian 1989) T h ir te en amino 

acids such as cy stine (1 74 mg /100g fresh weight)

h istidine (2 25mg ) lysine (4 77mg ) a r g i n i n e  (12 13

mg) m e t h i o n i n e  (5 56mg) phenyl al an in e (5 46mq ) and 

leucine (5mg ) and fifteen bo und a m m o  acids c y s t i n e

h i st id in e lysine a s p a rt ic acid se ri ne gl yc in e

qlut am ic acid al an in e h y d r o x y p r o l i n e  m e t h i o n i n e  

pr ol in e ph en y l a l a n i n e  v a l i n e  isoleucine and leucine 

were de tected (S ha nmuqham 1988) In P l e u r o t u s  tuber 

re gi um cy st in e m e t h i o n i n e  s e ri ne a r g i n i n e  and lysine 

w e r e  low (Nwokolo 1988) The high c o n c e n t r a t i o n  of



lysine in m u s h r o o m  protein makes them an ideal food to 

supplement the cereal diet ( S ha nm ug ha m and Ja y a r a j a n  1989)

The protein content of P 1eu rotus

c i t r i n o p i 1 eatus was co mp a r e d  with the pr otein cont en t of 

traditional oyster m u s h r o o m  P 1 e u ro tu s sa.ior _  ca.iu The 

amino acid content of both the mu s h r o o m s  w e re co mp a r e d  

with other mu sh r o o m  spec ie s (Agarwala and Jandaik 1989)

C u l t i v a t e d  Agar cus bi sp or us co n t a i n e d  most of 

the essential a m in oa ci ds with values ra nqing from 

m e t h i o n i n e  0 40 to lysine 8 percent on dried m u s h r o o m  

Free amino acids c o ns ti tu te 10 percent of a total dried 

m u s h r o o m  with protien content of 19 44 percent total 

nitroqen content 5 64 percent with protein m t r o q e n  54 2 

percent of total ni trogen wh ic h is higher than most 

vege ta bl es ( S n n k u t  1989)

In v e s t i g a t i o n s  by Lintzel (1990) indicate that 

100 to 200g of mu s h r o o m s  (dry weight) are re qu ir ed to 

ma in t a i n  nutritional ba lance in a normal human being 

we ig h i n g  70 kg They eq u a t e d  the n u t r it iv e value of 

mu s h ro om s to that of musc le protein



T h e m u s h r o o m s  h a v e  a v e r y  hi qh food v a l u e  e 

t w i c e  that of fr e s h  v e g e t a b l e s  or ha lf that of lean 

m e a t  In c o m m o n  w i t h  m o s t  v e g e t a b l e s  m u s h r o o m s  c o n t a i n

a h i q h  p r o p o r t i o n  of w a t e r  ( W i t t i n q e r o v a  1991) Z a ki a

B a n o  et, aj_ (1976) r e p o r t e d  the c h e m i c a l  c o m p o s i t i o n  of 

v a r i o u s  s p e c i e s  of fr e s h  m u s h r o o m s

In ge n e r a l  100g of m u s h r o o m s  c o n t a i n s  1 2 q of 

c a r b o h y d r a t e s  5 8 gms of p r o t e i n  0 2 1g of fat 5 15qms 

of v i t a m i n s  0 5  1g of m i n e r a l s  a n d  the c a l o r i c  v a l u e  of 

rti,slroom is 18 29 k c a l / 1 0 0 g  H e n ^ e  et aJL (1991)

K a l a c  e_t al_ (1989) r e p o r t e d  the c o n t e n t  of 

s e v e n  b o q e n i c  t r a c e  e l e m e n t s  in e d i b l e  fungi T w o  

h u n d r e d  s a m p l e s  of 19 s p e c i e s  b e l o n q i n g  to 6 f a m i l i e s  w e r e  

a n a l y s e d  for c o p p e r  m a n g a n e s e  z i n c  iron c a d m i u m  

c h r o m i u m  an d nickel c o n t e  its T h e  r e s u l t s  a r e  t a b u l a t e d  

a n d  d i s c u s s e d  V e r y  h i g h  c o p p e r  c o n t e n t s  w e r e  f o u n d  in 

L e p i o t a  p r o c e r a  L e p i o t a  r h a c o d e s  a n d  L e p i o t a  n u d a  T h e  

iron c o n t e n t  of Bo 1e t u s  v a r i e g a t u s  has 1160 3 m g / k q  D W

Z a k h a r y  et, aj_ (1990) r e p o r t e d  t h e c h e m i c a l

c o m p o s t i o n  of w i l d  m u s h r o o m s  c o l l e c t e d  f r o m  A l e x a n d r i a



m u s h r o o m s  T h e s u p p l e m e n t a r y  v a l u e  of m u s h r o o m  p r o t e i n  in 

e q e t e r  an d et is t h e r e f o r e  of c o n s  d e r a b l e  s i g n i f i c a n c e  

O q a w a  et aj_ (1993) r e p o r t e d  the q u a n t i f i c a t o n  of free 

a m i n o  a c i d s  in the c u l t i v a t e d  m u s h r o o m s  A l a n i n e

g l u t a m i c  a c i d  v a l i n e  g l u t a m i n e  q l y c i n e  a n d  l e u c i n e  w e r e  

p r e d o m i n a n t  p r o t e i n  a m i n o  a c i d s  o c c u r  ng in the fr ee f o r m

Alar (1990) s t u d i e d  on the n u t r i t  onal v a 1 je 

of the f i e l d  m u s h r o o m  A g a r  cu s c a m p e s t r i s  T h e  p r o t e i n  

c o n t e n t  e x c e e d e d  that of o t h e r  v e g e t a b l e s  e x c e p t  l e g u m e s  

a n d  the c o n t e n t s  of c e r t a i n  m i n e r a l s  s u c h  as p o t a s s i u m  

iron a n d  c a l c i u m  w e r e  h i q h  M u s h r o o m s  c a n  t h e r e f o r e  

m a k e  an m p o r t a n t  c o n t r i b u t i o n  to h u m a n  n u t r i t i o n

Mt-shrooms c o n t a i n  a p p r e c i a b l e  a n o u n t s  of 

e n e r q y  v a l u e  a b o u t  30 8 33 6 Kcal ( S i v a p r a k a s a m  1989)

M u s h r o o m  has 3 8g p e r c e n t  of c o m p l e x  c a r b o h y d r a t e  

( S t a r t o n  1990) S t a r c h  f o u n d  to be 0 02 0 3  p e r c e n t

( S h a n m u g h a m  a n d J a y a r a j a n  1990) T h e  c r u d e  f i b r e  c o n t e n t  

is f o u n d  to be 0 95 1 10 p e r c e n t  on fr e s h  w e i q h t  b a s i s  a n d 

13 7 15 6 p e r c e n t  on d r y  w e i g h t  b a s i s  ( K e l v i n  1991)



Accord nq to (Starton 1989) m i s h r o o n s  hnvo 

almost no fat The crude fat content is re po rt ed to range 

from 0 25 2 0 percent Me h t a  e_t aj_ ( 1989) The

d e t e rm in at ion o f fatty acids of the lipids of m u s h r o o m s  

1 ike P 1eurotus os tr ea bu s and Ag ar ic us bi sp o t u s  was done 

(Stancher 1992) The free and bound fatty acids were 

d e t e r m n e d  in cult iv at ed m u s h r o o m s  which di ff e r e d  only to 

a small extent (Jorqy 1993)

Mush ro om s are ex cellent sources of vi ta mi ns

e s pe c i a l l y  the B complex vi tamin ribo fl av in niacin

thiamine pa nt ot he ni c acid and a s c o r b i c  acid v i ta mi n D 

and vitamin K (Sethi and An a n d  1985) The a s c o r b i c  acid 

content ranged from 11 4 47 73 mq /100q fresh weight

(Rajaratf nam and Bano 1986) The thiamine content was 1 4 

to 2 2mg m a c i n  6 06 7 0 mq ribo fl av in 6 7 9 0

mg pa n t o t h e n i c  ac d 21 2 33 3 mg and folic acid 1 2

1 4  mg /100 gm of dried weight (Bano and R a j a r a t n a m

1988) Niacin wh ch is the most abundant vi t a m i n  range 

from 81mg 135 mg per 100 qm of dried m u s h r o o m  The time 

of harvest and m e th od of an al ys is are re po rt ed to affect 

the amount of m a c  n (Stroller and Hall 1980)



A c c o r d i n q  to A n d e r s o n  a n d F e l l e r s  (1982) 

m u s h r o o m s  a r e  rich in v i t a m i n s  e s p e c i a l l y  B c o m p l e x

v i t a m i n s  In A g a r i c u s  b i s p o r u s  they f o u n d  8 6 m g a s c o r b i c  

a c i d  5 8 2 m g  n i c o t o m c  a c i d  2 3 8 m q  p a n t o t h e n i c  a c i d  

0 12mg t h i a m i n e  0 5 2 m g  r i b o f l a v i n  a n d  0 0 1 8 m g  b i o t i n  per

100g m fr e s h  w e i g h t  M u s h r o o m  is r e p o r t e d  to be an

e x c e l l e n t  s o u r c e  of r i b o f l a v i n  an d n i c o t o m c  a c i d  a n d  a 

g o o d  s o u r c e  of p a n t o t h e n i c  a c i d  It a l s o  c o n t a i n s  

ill c iL 1 e atnou f s o f  Lh h e a i d  fol c n t  d A c c o  1 q 

to K a ze li e i  aJL (1984) the v i t a m i n  c o n t e n t  of p l e u r o t u s  

sp on dr y w e i g h t  b a s i s  i n c l u d e  t h i a m i n e  4 8 m q

r i b o f l a v i n  4 7 mg m a c i n  108 7 mg

M i l l e r  a n d  G r o s c h e  (1980) a l s o  r e p o r t e d  the 

v i t a m i n  c o n t e n t s  of A d a r i c u s  sp a n d r e p o r t e d  that the 

r e t e n t i o n  of t h e s e  v i t a m i n s  a f t e r  c a n n i n g  a n d  s t o r e d  for 2 

m o n t h s  w a s 78 p e r c e n t  a n d  85 p e r c e n t  a f t e r  6 to 12 m o n t h s  

it w a s  60 70 p e r c e n t

A m o n q  e d i b l e  m u s h r o o m s  A g a r i c u s  b i s p o r u s  has 

the h i g h e s t  s o d i u m  c o n t e n t  S e e g a r  et. al. (1 98 5) T h e  

m a g n e s i u m  a n d  c a l c i u m  c o n t e n t  r a n g e d  f r o m  57 4 106 2 an d



from 11 8 162 2 mg per 100 qms of dried mu shroom and

the sodium and potass um content ranged from 23 8 162 8

and from 2132 to 5809 mg per 100 gms dr ed mushroom 

respectively Losato e_t aj. (1988) Selinium content

ranged from 0 63 to 16 08 mq per Kg dried mushroom

Losato et aj_ (1990)

Though it has h gh cadmium content a large 

ingestion of Agaricus fungi do not cause toxicity in 

humans Schellman e_t aj_ (1992)

The selenium content of various other species 

of mushrooms were determined Highest selenium contents 

were in Bo 1etus e d u 1 s 17 mg / kg D M  Other mushrooms 

are Lepiota rhacodes C5 6 mg) Lepiota p r o c e r a (4 8 mg)

Wild Agaricus (2 7 mg) Marasmius oreades (1 6 mg) A 

sinqle meal of Boletus e d u 1is may contain more selenium

than the recommended daily intake of 200mg (Zakhary

1993)

Ash analysis given by Anderson and Fellers in 

1982 showed that mushrooms contain hiqh amounts of 

potassium phosphorous copper and iron but the calcium



pe rc e n t a g e  is quite low The pr es e n c e  of di fferent 

mineral elements in m u s h r o o m  increase the food va lu e 100gm 

of fresh mu sh ro om s co nt ai ns 3 20mg of c a l c i u m  1 5mg of 

iron 0 1  1 2mg of copper 0 1  0 5mq of zinc 18

70mg of ph osphorous and 20 30mg of sulphur Ch a n g  and 

Hayes (1988) reported the mineral content of some of the 

edible mu shrooms of which the ca l c i u m  content of p 1eurotus 

s p ecies is 98 mg p h o s p h o r u s  - 476 mq iron 8 5 mq

so di um 61mg The mineral co m p o s i t i o n  of p 1e u ro tu s and 

A g ar ic us species were c o mp ar ed (Vetter 1988) The

pl eu ro tu s species are r e po rt ed to have lower co ntent of 

some mi ne ra ls than the Ag ar i c u s  s p ec ie s The mineral

content of p leurotus sa.ior ca.iu on dry weight basis was 

reported by Ag arwala and Jandaik (1986) The ca l c i u m

content being 20 mg p h o s p h o r u s  760 mg p o t a s s i u m  3260 

ng iron 124 0 mg ^inc 129 mq copper 12 2 mg and

lead 3 2 mg/100 gm

The ab sence of starch in m u s h r o o m s  ma k e s  it an 

ideal food for di abetic pa ti en ts and for pe r s o n s  who wish 

to remove excess fat from their body Moconell and 

Esselen (1981) reported that fresh m u s h r o o m s  c o nt ai n 0 95



mannitol 0 28 percent reducing sugars 0 59 percent

glycogen and 0 91 percent hemicellulose Analysis b^

Hughes (1982) disclosed that mushrooms are rich in 

linoleic ac d which is an essential fatty acid There is 

some evidence that the cream varieties contain more fat 

than the white varieties Hayes and Haddad (1985) 

reported that mushrooms are grouped in the category of 

foods which are low in calories Hence they are 

recommended in the diets given to heart patients and 

diabetic patients

There is surprisingly little work published 

about the volatile part of flavour of mushrooms The 

researchers are not aware of the enormous strength of the 

compounds actually responsible for the flavour Hansenn

et a 1 (1983) reported that the following compounds such

as guanosine 5 monophosphatelenthinonine methyl

mercapton hydroqen sulphide aldehyde and acids 1 octen 

3 1 p y r a z m e s  7 2 formyl pyroles b e n z a 1d e h y d e o c t a n o 1 

and zocten 1 are associated with the flavour of mushrooms 

Frost (1989) studied the maintainence and improvement of 

good flavour in edible mushrooms The distinctive



f l a v o u r s  of e d i b l e  m u s h r o o m s  m a y  b e  a f f e c t e d  b y  v a r i o u s

f a c t o r s  d u r i n g  c u l t i v a t i o n  i n c l u d i n g  the u s e  of c h e m i c a l  

t r e a t m e n t s  the p r e s e n c e  of u n d e s i r a b l e  s u b s t a n c e s  in the 

s u b s t r a t e  the u s e  of c h e m i c a l  f e r t i l i z e r s  a n d  

i n d i s c r  m i n a t e  u s e  of g r o w t h  h o r m o n e s

M e d i c i n a l  v a l u e  of M u s h r o o m s

M a n y  funqi t o d a y  h a v e  b e e n  u s e d  for m e d i c a l

p u r p o s e  C o p r i m  c u s c o m a t u s  is r e p u t e d  to e x e r t  a 

h y p o g l y c e m i c  e f f e c t  w h i c h  m a y  b e n e f i t  t h e t r e a t m e n t  of 

D i a b e t i s  m e l l i t u s  H a y e s  et. aj_ ( 1 98 8) M u s h r o o m  c o n t a i n s  

low c a l o r i e s  but d o  p r o v i d e  a s o u r c e  of d i e t a r y  f i b r e  

( D i k i e  1989) F b r e  r i c h  f o o d s  a r e  h e l p f u l  for s l i m m i n g  

as t h e y  a c t as b u l k  g i v i n g  a f e e l i n q  of f u l l n e s s  a n d  is 

u s e f u l  in p r e v e n t i n g  m a n y  non n u t r i t i o n a l  d i s o r d e r s  like 

c o n s t i p a t i o n  d i v e r t i c u l i t i s  a n d  d u o d e n a l  c a n c e r

T h e  m e d i c i n a l  v a l u e  of the b l a c k  m u s h r o o m  w a s  

k n o w n  s i n c e  f i f t e e n t h  c e n t u r y  L e n t i n a n  e x t r a c t i o n  is a 

p o t e n t i a l  w e a p o n  a g a i n s t  t h e d r e a d e d  d i s e a s e  A I D S  a n d  it

r e d u c e s  the d e v e l o p m e n t  a n d  s p r e a d  of p o l i o  a n d  h e r p e s

v i r u s e s  r e d u c e s  the b l o o d  p r e s u r e  a n d  s t r e n g t h e n s  ce ll



immunity to cancer and decreases the development of 

certain tumours (Edwards 1990)

P o 1yporus officinalis was used internally as a 

j m v e r s a l  remedy for all complaints and disorders and 

applied externally to stop bleeding used for chronic

diseases of breast and throat inflamation (Bahl 1991)

Some varieties are used for rapid circulation of blood

for anasthesia for swollen glands epilepsy heart 

ailment and rheumatoid arthritis (Sastry 1991)

The significance of tryptophan in mushrooms 

and its medicinal uses are briefly discussed It is 

antidepressant dietary additive and pain killer Agarlcus 

b sporus was shown to be especially rich in tryptophar 

other pleurotus species Coprinus comatus and some other 

mushrooms was found to be therapeut c materials (Chan

1992) An antitumor active branched (1 3) fi D glucon from 

Vo 1v a r i e 11 a v o 1vacea was extracted and purified (Sone

1992) A rat study on the hypocholestrolaemic activity of 

mushrooms suggested that feeding of Len 1 1 nus edodus 

reduced the p l a s m a c h o 1e s t r o 1 (Tanaka 1993) Certain



c o m p o n e n t s  c o n t r i b u t i n g  to the h y p o c h o l e s t r o l a e m i c  a c t i o n 

was d r e s h e d  in P o 1y p o r u s  m u s h r o o m  ( S u g i y a m m a  1993) 

H y p o g l y c e m i c  a c t i o n s  a n d a n t i t u m o r a c t i o n s  of some 

h e t e r o q 1 ye ans of g a n o d e r m a  1u c i d i u m  are a l s o  r e p o r t e d  

(S ughara 1993)

The most important u s e of m u s h r o o m  is as an 

a r t i c l e  of food and its v a l u e  as c o n d i m e n t s  of food 

a c c e s s o r i e s  M u s h r o o m s  a r e a m o n g  the m o s t  a p p e t i s i n g  

tabl e d e l i c a c i e s  and add qreat flavour to food wh en c o o k e d  

w i th them ( P u r k a y a s t h a  1987)

M u s h r o o m s  a r e  a l s o  u t i l i s e d  for m a k i n g  v a r i o u s  

a r t i c l e s  like hats ha nd ba gs p i c t u r e  fr am es b o t t l e  

co r k s  cu r i o  c u r r y  c o mb s o r d i n a r y  c o m b s  flower p o t s  as 

w r i t i n g  m a te ri al for d y e i n g  p u r p o s e s  (N eeta B e h 1 1982)





MATERIALS AND METHODS

Th e s t u d y  on N u t r i t i o n a l  s t u d i e s  on

d e h y d r a t e d  oyster m u s h r o o m s  and their u t i l i b a t i o n  in

pr od uc t d e v e l o p m e n t  w a s c o n d u c t e d  wi th the f o l l o w i n g

o b ] e c t i v e s

(1) To a s s e s s  the n u tr it ve v a l u e  in d e h y d r a t e d  oy st er 

m u s h r o o m  powder

(2) To e v a l u a t e  the q u a l i t y  of p r o t e i n s  in d e h y d r a t e d  

m u s h r o o m  powder

(3) To d e v e l o p  and s t a n d a r d i s e  an a c c e p t a b l e  and 

n u t r i t i o u s  pr od u c t  u s i n q  m u s h r o o m  flour as the b a s i c  

m q r e d i e n t

C 4) To e v a l u a t e  the shelf life q u a l i t y  of the 

s t a n d a r d i s e d  pr o d u c t

Method of study

(1) P r e p a r a t i o n  of d e h y r a t e d  o y s t e r  m u s h r o o m  p o w d e r  us ing 

the m e t h o d  s t a n d a r d i s e d  by N a t i on al C e n t r e  for 

M u s h r o o m  R e s e a r c h  a n d T r a i n i n g  Sola n

(2) A s s e s s i n g  the n u t r i t i o n a l  q u a l i t y  of the m u s h r o o m



powder by analys in g the nutrients such as protein 

fat fiber and mi ne ra ls

(3) As se s s i n q  the nutritional qu al i t y  of p r o t e i n s  in 

nushroom powder by animal feeding exper nent s viz 

food e f fi ci en cy rat o protein e f f i c i e n c y  ratio 

d i g e s t a b i 1 ity c o e f fi ci en t and biological value

(4) Prep ar at io n and s t a n d a r d i s a t i o n  of w a fe rs with blends

of m u s h r o o m  powder and black gram flour in various 

p r o p or ti on s 25 75 35 65 50 50 60 40 a n d 75 25

(5) Te stinq the a c c e p t a b i l i t y  of the p r o d uc ts by 

o r ga no l e p t i c  evalua ti on

(6) Assess ng the shelf life and a c c e p t a b i l i t y  of the 

most a c ce pt ab le product for a period of one year 

W a fe rs are pa ck ed and sealed m  food grade 

p o l y p r op yl en e co ve rs and st or ed at room t e m p er at ur e 

Shelf life studies and o r g a n o l e p t i c  e v a l u a t i o n  will 

be cond uc te d e v er y mont h

1 P r e p a r a t i o n  of D e h y d r a t e d  Oy st er m u s h r o o m  powder

Fresh oyster m u s h r o o m  was p u r c h a s e d  and sun 

dried using the m e t h o d  st a n d a r d i s e d  by National Ce nt re



for M u s h r o o m  Research and T r a i ni ng Solan The dried 

mu s h r o o m  was finely po wd er ed and the powder was kept in 

clean dry bottles The bo tt le d powder was pr es e r v e d  in 

r e f n  gerator

2 Assessin.g the Nutr i tiona 1 qua! ity of the d e hy dr at ed 

m u s h r o o m  powder

(a) Nutrlent a n a l y s i s  by chemical m e t h o d s

The nutrients such as pr ot ei n fat fiber and 

m nerals were an al ys ed in d e hy dr at ed m u s h r o o m  powder The 

protein content was a n a l ys ed usinq the m i c r o k j e 1d a h 1 

m e th od (Hawk and Oser 1965) The m i n e r a l s  we re e s ti ma te d  

usinq the A t om ic A b s o r p t i o n  Sp ec t r o s c o p i c  m e t h o d  (NIN 

1983) and the fat and fibre were e s t i m a t e d  usi g tie 

Soxhlet m e th od (NIN 1983)

3 Q u a ! i t y  A n al ys is

A large number of m e t h o d s  have been p r o p os ed 

by va rious workers for the e v al ua ti on of pr ot ei n q u a l i t y  

In the present stud y animal feeding e x p e r i m e n t s  we re 

c o nd uc te d to find out food e f f i c i e n c y  ratio prot e n



e f f i c i e n c y  rati o d i g e s t a b i 1ity c o e f f i c i e n t  a n d  b i o l o g i c a l  

va lue of d e h y d r a t e d  m u s h r o o m  p r o t e i n s  Fo od intake 

re co rd s ga n in b o d y  we ight and p r o t e i n  intake of the

rats we re rraintained

(3 1) F o o d  e f f l c i e n c y  r a t i o  CFER)

A m e t h o d  d e v e l o p e d  by A O A C  (1960) was 

foll ow ed T h e d i e t s  u s u a l l y  c o n t a i n  10 pe r c e n t  of the 

p r o t e i n  to be t e s t e d  a n d ar e c o m p l e t e  in all othe r d i e t a r y  

e s s e n t i a l s  G r o u p s  of w e a n l i n g  a l b i n o  rats w e r e  fed for a 

p e r i o d  of 4 w e e k s  on d i f f e r e n t  diet s A g r o u p  of rats 

we r e  fed wi th stock diet a n d a n o t h e r  g r o u p  of rats w e r e  

fed w th a d et of d e h y d r a t e d  m u s h r o o m  p o w d e r  as p r o t e i n  

s o u r c e  (T able 1) T h e food e f f i c i e n c y  rati o wa s

c a l c u l a t e d  usin g the f o l l o w m q  fo rm u l a

FER ga in in b o d y  w e i g h t  (q)
F o od in take (g)

(3 2) P r o t e i n  e f f l c i e n c y  r a t i o  (PER)

The PER was c a l c u l a t e d  u s i n g  the f o l l o w i n g

f o r m u 1 a

PER gain in bo dy w e i g h t  (g) gain in w e i g h t  per g r a m  
Pr ot e i n  intake (g) of p r o t e i n  c o n s u m e d



T A B L E  I

C o m p o s i t i o n  of d i e t s  for a m m a l  f e e d i n g  e x p e r i m e n t

I n g r e d i e n t s E x p e r i m e n t a l  diet 
( g m s )

S t o c k  diet 
(gms)

S t a r c h 4 6  gms 57 gms

S k i m  m i l k  p o w d e r 27 gms

M u s h r o o m  flour 38 gms

M neral m i x t u r e 5 qms 5 gms

V i t a m  n m i x t u r e 2 gms 2 gms

G r o u n d  nut oil 9 gms 9 qms

(3 3) D i g e s t a b i 1 ity C o e f f i c i e n t

To find out the d i g e s t a b l 1 ity c o e f f i c i e n t  of 

p r o t e i n  in d e h y d r a t e d  m u s h r o o m  p o w d e r  a m e t h o d  d e v e l o p e d  

by M i t c h e l l  (1955) w a s  u s e d  In th is m e t h o d  g r o u p s  of 

a l b i n o  ra ts (28 d a y s  old) w e r e  fed s u c c e s s i v e l y  on p r o t e i n  

fr ee d et a n d di et c o n t a i n i n g  10 p e r c e n t  p r o t e i n  to be 

t e s t e d  for a p e r i o d  of 10 d a y s  R e c o r d s  of f o o d  i n t a k e



were m a in ta in ed The diet urine and feaces were an al y s e d 

for nitrogen The d i g e s t a b i 1 ity c o ef fi ci en t is c a l c u l a t e d  

using the following formula

DC 100 x Nitrogen intake (N in feaces E n do ge no us feacal N)
Ni tr og en intake

100 x In (Fn Fe)
In

(3 4) Biological value

The bioloqical value of p r ot ei n in de hy d r a t e d

m u s h r o o m  powder is c a lc ul at ed us in g the following formula

Biological Va lu e {Ni tr og en di ge st ed Ni trogen lost in]x 100

{ m e t a b o 1 ism ]

Ni tr o g e n  di ge st ed

In (Fn Fe) (Un Ue) x 100
In (Fn Fe)

In Food nitrogen intake

Fn Feacal nitrogen on diet

Fe Feacal nitrogen on pr otein free diet

Un Ur inary nitrogen on diet

Ue Urinary nitrogen on protein free diet



4 Standard!sat ion of Wafers

Using the dehydrated mushroom powder wafers 

were prepared in combination with black gram flour in 

different proportions as indicated in Table 2

Table 2

Pifferent ratios of mushroom flour and black gram flour

Samp 1es Mushroom flour Blackgram flour

I 25 75

II 50 50

III 75 25

IV 35 65

V 60 40

Wafers were prepared in all these five 

proportions by adding salt and chilly powder and the 

acceptability of the products were tested by organoleptic 

evaluation the chemical score and cost benefit ratio of 

each proportion were calculated



(4 1) S e 1e c t i o n  of J u d g e s  for s c o r i n g

T h e  panel m e m b e r s  for a c c e p t a b i l i t y  t r i a l s  at 

the l a b o r a t o r y  level w e r e  s e l e c t e d  f r o m  a g r o u p  of f o u r t y  

m e m b e r s  T r i a n g l e  Te st ( J e l l i n e k  1964) w a s  e m p l o y e d  to 

s e l e c t  the panel m e m b e r s  In the t r i a n g l e  test t h r e e  s e t s 

of s u g a r  s o l u t i o n  of d i f f e r e n t  c o n c e n t r a t i o n  w e r e  u s e d  

Of the t h r e e  s e t s  two s o l u t i o n s  w e r e  of i d e n t i c a l  

c o n c e n t r a t  on a n d the s u b j e c t s  w e r e  a s k e d  to i d e n t i f y  the 

t h i r d  s a m p l e  w h i c h  is of d i f f e r e n t  c o n c e n t r a t i o n  T h u s  

f r o m  f o u r t y  p e r s o n s  w h o  p a r t i c i p a t e d  in t r i a n g l e  test 

f i f t e e n  p e r s o n s  w e r e  s e l e c t e d  as ju dg es for the p r e s e n t  

s t u d v  A s c o r e  c a r d  w a s d e v e l o p e d  for the s t u d y  wf ch is 

s h o w n  in A p p e n d i x  I T h e  m a j o r  q u a l i t y  a t t r i b u t e s  

i n c l u d e d  in the s c o r e  c a r d  w e r e  a p p e a r e n c e  f l a v o u r  

t e x t u r e  t a s t e  o v e r a l l  a c c e p t a b i l i t y  at a f i v e  p o i n t  

h e d o n i c  s c a l e  E a c h  of the a b o v e  m e n t i o n e d  q u a l i t y  is 

a s s e s s e d  by a five p o i n t  r a t i n g  s c a l e  T h i s  is s h o w n  in 

A p p e n d i x  II

(4 2) P r e p a r a t i o n  of W a f e r s

T h e  re qu red a m o u n t  of m u s h r o o m  p o w d e r  a n d



black gran! flour was taken in the proportions as indicated 

in Ta bl e 2 and i n gr ed ie nt s like salt c h i l l i e  p o w d e r  

pepper powder and cumin seeds were added to improve the 

taste and flavour Required amount of water is added and 

cooked by continuous stirring till it leaves the sides of 

the vessel Then they were made into lime size balls 

pressed into thin wafers and sundried When dried they 

were packed and sealed in polypropylene covers(250 guage)

A flow chart s h o w i n g  the s t e p s  in the p r e p a r a t i o n  of 

wafers is presented

(4 3) Scorinq the wafers

The judges were requested to taste one sample 

at a time inorder to score it They are requested to 

taste the second sample after washing their mouths Each 

quality was assessed by the panel members after tasting 

the same sample several times The panel members were 

p e r m i t t e d  to take their own t i m e  to j u d g e  the s a m p l e s  

leisurely The testing was conducted between 3pm and 

4pm since this time is considered as the ideal time for 

conducting the acceptability studies (Swaminathan 1974)
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Th e  panel m e m b e r s  w e r e  r e q u e s t e d  to g i v e  s c o r i n g  b a s e d  on 

two s e t s  of r e s p o n s e s  the firs t g i v i n g  p e r f e r e n c e  ra nk 

an d the s e c o n d  an a s s e s s m e n t  of s e n s o r y  q u a l i t i e s

St a t i s t i c a l  a n a l y s i s  w a s  d o n e  in o r d e r  to find

out the m o s  t a c c e p t a b l e  p r o d u c t  a m o n g the dif fere n t

pr opor 1 1 ons S i m p l e  a n a l y s i s  w a s  d o n e  in o r d e r  to find

out the mo st a c c e p t a b l e  p r o d u c t  a m o n g the d i f f e r e n t

p r o p o r  1 1 ons

5 M i c r o b i a 1  a n a l y s i s

T h e  i n c i d e n c e  of m i c r o f l o r a  w a s  t e s t e d  n 

s t a l e  m u s h r o o m  w a f e r s  P o t a t o  d e x t r o s e  ag ar w a s  p r e p a r e d  

for f u n q u s  M a l t o s e  d e x t r o s e  a g a r  for y e a s t  a n d  n u t r i e n t  

ag ar for b a c t e r i a  D i r e c t  p l a t i n g  m e t h o d  w a s  d o n e  for 

f u n g u s  a n d  b a c t e r i a  a n d  s e r i a l  d i l u t i o n  m e t h o d  for y e a s t





RESULTS AND DISCUSSION

The results of the present investigation 

entitled Nutritional studies on dehydrated oyster 

mushrooms and their utilization in product development is 

d scussed under the following headings

4 1 N u t n t  onal study of dehydrated mushroom powder 

4 2 Evaluation of protein quality 

4 3 Product development

4 4 Shelf life study of the standardised product

4 5 Incidence of pests and microflora

4 6 Cost benefit ratio of the product

4 1 Nutritlonal study of dehydrated oyster mushroom 

powder

Dehydrated oyster mushroom powder was analysed 

for protein moisture fibre fat and minerals

The results obtained is presented in Table 3

The percentage of protein in Pleurotus s a .1 or ca.iu on dry



we ght basis reported by S a s t h r 1 (1991) ranqed be tween

15 34 percent In the present i n v e s t ig at io n the pr otein 

content was in the range of 26 72 28 47 pe rcent on dry

we ght basis The crude pr otein co ntent of p 1eurotus

sp ecies was reported to be in the ranges of 14 4 32 24

percent (Rangaswamy and M e h t a  1986)

The m o i s tu re content of Pl eu r o t u s  Species

re ported by Patel (1991) was 80 percent in fresh m u s h r o o m  

In the m o i s t u r e  a n a l y s i s  the v a lu e o b t a i n e d  is 12 9 

percent on dry weight basis The m o i s t u r e  co nt en t on dry 

weight basis repo rt ed by Pa th ak (1990) was 10 13

percent

The fibre co ntent of oyster m u s h r o o m  on dry

weight basis reported by Pathak et aj_ (1989) was 12 0

16 5 percent In the pr esent i n ve st ig at io n the fibre

value o b t a in ed is 13 percent The fibre co ntent r e p o rt ed 

by Ke lv n (1991) ranges be tw e e n  13 7 15 6 pe rc en t on dry

weight basis M u s h r o o m s  are re po rt ed to pr ov i d e  a good 

s o ur ce of di et ar y fibre (Dikkie 1989)



M u s h r o o m s  ar e  n e g l i g i b l e  s o u r c e s  of 

f a t ( S t a r t o n  1989) Th e  d e t e r m i n a t i o n  of fa t t y  a c i d s  of 

the lipids in m u s h r o o m s  wa s  d o n e  by S t a n c h e r  in 1992 The 

free and b o u n d  fatty a c i d s  w e r e  d e t e r m i n e d  in c u l t i v a t e d  

m u s h r o o m s  w h i c h  d i f f e r e d  o n l y  to a small e x te nt r a n g i n g  

from 0 1  2 0  p e r c e n t  In the p r e s e n t  i n v e s t i g a t i o n  the

fat c o n t e n t  in d e h y d r a t e d  m u s h r o o m  p o wd er was fo un d to be

0 2 p e r c e n t

M u s h r o o m s  a r e  g o od s o u r c e s  of m i n e r a l s

L o s a t o  (e_t aj_ 1990) T h e mi n e r a l  c o n t e n t  of m u s h r o o m  of

p 1e u r o t u s  s p e c i e s  on dr y  w e i g h t  b a s i s  r e p o r t e d  b y  A g a r w a l a  

and J a n d a i k  (1986) is c a l c i u m  140 m g / 1 0 0  gm p h o s p h o r u s  

760 mg P o t a s s i u m  3 2 6 0  mg Iron 124 O m g  an d  Z i n c

1290 mg M u s h r o o m s  are high in m i n e r a l  c o n t e n t  p o t a s s i u m  

a n d p h o s p h o r o u s  b e i n g  the m a i n  c o n s t i t u e n t s  w h e r e  as 

s o d i u m  c a l c i u m  m a g n e s i u m  c o p p e r  and iron ar e  p r e s e n t  in 

r e l a t i v e l y  fair a m o u n t s  (L o s a t o  1991) In the p r e s e n t  

n v e s t i g a t i o n  the mi n e r a l  c o n t e n t  o b t a i n e d  s c a l c i u m

1 6 gms 0 12 gms of iron 3 25 gms of p o t a s s i u m  and

0 125 gms of t i ne (Table 3)



TABLE 3

Nutrient content of dehydrated oyster mushroom powder

Nut rlen ts q / 1OOgms

Protein 31 15

Fat 0 2

Fibre 13

Moisture 12 9 percent

M nerals

C a 1cium 1 6

Iron 0 12

Pot t a s s ium 3 25

2 i nc 0 125

The values obtained in this investlqation is 

comparable with the early research reports In the 

present investigat on the estimated values for protein 

fat fibre and m nerals in dehydrated mushroom powder are 

well comparable with earlier studies



M u s h r o o m  p r o t e i n  is c o n s i d e r e d  as an

i n t e r m e d i a t e  b e t w e e n  e g g  a n d  m e a t  p r o t e i n  S i v a p r a k a s a n

e L a 1 (1986) T i e v a l u e s  o b t a i n e d  in the p r e s e n t

i n v e s t i g a t i o n  is c o m p a r e d  w i t h  the n u t r i t i v e  v a l u e s  of e g g

a n d  me at T h e  r e s u l t s  a r e  s h o w n  m  T a b l e  4

T A B L E  4 _

C o m p a r i s o n  o f  n u t r i t i v e  v a l u e  of m u s h r o o m  p o w d e r  w i t h  e g g  ai 

n eat _  g / I Q O g m

F o o d  I t e m P r o t e i n  
(gms )

Fat 
(gms )

C a 1c i urn 
(gms )

I r o n  
(gms )

P h o s p h o r u s  
(gms )

P o t a s s iurn 
(gms )

M l s h r o o m
P o w d e r
( P l e u r o t u s )

31 15 0 2 1 6 0 12 0 76 3 25

Egg 13 3 13 3 0 06 0 0 0 2 0 22

M e a t  
(goat ) 21 4 13 6 0 0 1 2 0 193

w a s

T h e  p r o t e i n  c o n t e n t  of p 1 e u r o t u s  sa.ior ca.iu 

f o u n d  to be h i g h e r  than e g g  a n d  m e a t  p r o t e i n  Th e



m i n e r a l s  like c a l c i u m  iron p h o s p h o r o u s  a n d  p o t a s s i u m  

w e r e  f o u n d  to b e  h i g h e r  in m u s h r o o m s  than e g g a n d  m e a t  

T h e  fat c o n t e n t  of m u s h r o o m  w a s  v e r y  m u c h  less w h e n  

c o m p a r e d  w i t h  e g g a n d m e a t  F r o m  this c o m p a r i s o n  it is 

e v i d e n t  that m u s h r o o m s  a r e  h i g h l y  n u t r i t i o u s  a n d  it c a n be 

i n c l u d e d  in d i e t s  of d i a b e t i c  p a t i e n t s  s i n c e  it s fat 

c o n t e n t  a n d  c a l o r i e  c o n t e n t  a r e  n e g l i g i b l e

4 2 E v a  1u a t i o n  of P r o t e i n  q u a 1 1 ty

R i t c h e y  a n d  T a p e r  (1981) r e p o r t e d  that the 

m o s t  r e a l i s t i c  w a y  to a s s e s s  the n u t r i t i o n a l  q u a l i t y  of 

p r o t e i n s  is t h r o u g h  f e e d i n g  t r i a l s  S e v e r a l  b i o l o g i c a l  

rr e a s u r e m e n  t s h a v e  b e e n  p r o p o s e d  as i n d i c a t o r s  vi z P r o t e i n  

E f f i c i e n c y  R a t i o  (PER) F o o d  E f f i c i e n c y  R a t i o  (FER) a n d 

n i t r o g e n  b a l a n c e  s t u d i e s  F r o m  t h e s e  s e v e r a l  i n d i c e s  of 

p r o t e i n  q u a l i t y  n a m e l y  t r u e  d i g e s t a b i 1 ity c o e f f i c i e n t  a n d  

b i o l o q i c a l  v a l u e  w e r e  w o r k e d  out

S w a m i n a t h a n  (1989) h a s a l s o  r e p o r t e d  that 

q u a n t i t a t i v e  d a t a  r e g a r d i n g  the r e l a t i v e  d i g e s t a b i 1 ity 

c o e f f i c i e n t  a n d  n u t r i t i v e  v a l u e  of p r o t e i n s  ie





su tab 1 ty to meet the protein requ re ments of the body 

can be obta ned only through ex pe r i m e n t s  on a n i m a l s  or 

human beings Three m e t h o d s  ie Pr ot ei n E f f i c i e n c y  Rat o 

(PER) Net Protein Ratio (NPR) and Net Pr ot ei n U t i l i z a t i o n  

(NPU) have been w dely used as the most s u i t a b l e  m e t h o d s  

for the evaluation of q u a l i t y  di et ar y p r o t ei ns Satinder 

et al (1991) c o nd uc te d nu tr itional e v a l u a t i o n  of A g a r i c u s  

bisp or us using al bi no rats In his stud y feeding of 

m u s h r o o m  diet resulted in an increased food intake wi th ou t 

any food e f fi ci en cy ratio or Pr o t e i n  e f f i c i e n c y  ratio 

v a 1ues

4 2 1 Food E f f i c l e n c y  R a t i o  ( F E R )

In the present invest gation animal feeding 

ex pe r i m e n t s  were co nd u c t e d  to e v a l u a t e  m u s h r o o m  pr o t e  n 

The results of FER stud/ to e v a l u a t e  m u s h r o o m  pr o t e i n  is 

qiven b e lo w in Table 5 To find out the s i g n i f i c a n t  

di ff er en ce be tween ex pe rimental and control grou p t test 

was done The results s h ow ed that there is s i g n i f i c a n t  

di f f e r e n c e  be tween e x pe ri me nt al and control group at 5 

percent level



TABLE 5

Evaluation of mushroom protein by FER study

Weeks
Experimental Group 
Average Average 
food in weight 
take(gms ) (gms )

Av erage 
weight gain 
per week(gms

Control Group 
Average Average 
food in weight 

) take(gms ) (gms )

Average tvalue 
weight 
gain per 
week(gms )

Initial
Weight 70 5 - - 68 5 - 435**

st
End of I
Week 70 7 73 2 2 7 70 0 71 2 2 7

nd
End of II
Week 68 5 76 4 3 2 71 7 77 2 6 0

rd
End of III
Week 66 0 86 2 9 8 74 2 93 2 16 0

th
End of IV
Week 69 0 95 2 9 0 75 0 101 2 8 0

Average weight



The gain in body weight of experimental group 

in 4 weeks was 24 7 gms and the gain in body weight of 

control group was 32 7 gms The food intake of 

experimental group in the first week was higher when 

compared with the control group but in the rest of the 

weeks the food intake was found higher in the control 

group From the data obtained (Table 5) the Food 

Efficiency ratio of both the experimental and control 

qroup was calculated The food efficiency ratio of the 

rats which were given the mushroom flour as the protein 

source is 36 2 percent and that of control group is 44 9 

percent From the present study it is evident that there 

is an association between gain in weight and food intake 

The food intake of the rats which were given the mushroom 

diet were less when compared with the rats which were 

given milkpowder

4 2 2  Protein Efficiency Ratio (PER)

Edjer et. a 1 (1991) studied on the protein

quality of oyster mushroom (Pleurotus sp ) A study was



ca rr ie d out to d e te rm in e the m t r o q e n  and pr ot ei n content 

of oyster m u s h r o o m  powder The total n i t r o g e n  content 

was 3 4 percent in dry matter 5 8 percent free amin o  

acids 47 7 percent pr ot ei n and the remain de r by other 

n i t r og en ou s s u bs ta nc es The pr ot ei n was c o m p a r a b l e  to 

animal protein

The protein intake of expe ri me nt al grou p fed 

with m u s h r o o m  powder was higher when c o m p a r e d  wi th the 

control group but in the rest of the we eks the protein 

intake was found higher in the control gr oup The gain in 

body weight of expe ri me nt al group in four week s wa s 24 7 

gms and the gain m  body weight of control gr oup was 32 7 

gtr s The results of PER study is shown in Ta b l e  6

The statistical a n al ys is usin g t test was 

done to find out the sign if ic an t d i f f e r e n c e  be tween 

ex pe rimental and control grou p The results s h ow ed that 

there is s i g m f  cant d i f f e r e n c e  be tw ee n control and 

exper irt enta 1 group at 5 pe rcent level



TABLE 6

Evaluation of Mushroom protein by PER study

Weeks
Experimental o t o u d  

Average Average 
protein weight 

m t a k e C g m s  ) (gms )

Average 
weight 
gain per 
week

Control GrouD 
Average Average 
protein in weight 

take (gms ) (gms )

Averaqe
weight gain tvalue 
per week

In t al 
weight

st
End of I 
Week 10 6

70 5 

73 2 2 7 9 3

68 5 

71 2 2 7 14**
nd

End of II 
Week 9 4 76 4 3 2 9 6 77 2 6 0

rd
End of III 
Week 8 7 86 2 9 8 9 9 93 2 16 0

th
End of IV 
Week 9 1 95 2 9 0 10 101 2 8 0

Average 
weight gain 
in one month

P r o t e 1 n 
eff ciency 
Ratio

24 7 

2 6%

32 7 

3 3%

**S gnificant at A percent level

3



T h e P E R of the e x p e r i m e n t a l  q r o u p  w a s  2 6 

p e r c e n t  a n d  that of the c o n t r o l  g r o u p  w a s 3 3 p e r c e n t  

T h e  g a i n  in b o d y  w e i g h t  in 4 w e e k s  w a s  fo u n d  to be h i q h e r  

in the co n t r o l  g r o u p  w h i c h  w a s  g i v e n  the m i l k  p r o t e i n  than 

the ra ts g i v e n  m u s h r o o m  p o w d e r  as the p r o t e i n  s o u r c e

TABLE 7

B i o l o g i c a l  V a l u e  (B V) of M u s h r o o m  p r o t e l n

SL N O  G R O U P B V t v a l u e

1 E x p e r i m e n t a l  g r o u p 80 p e r c e n t 38 0 * *

2 C o n t r o l  g r o u p 87 6 p e r c e n t

** S i g n i f i c a n t  at 2. p e r c e n t 1 ev e 1

4 2 3  Biological Value (B V)

O s b e r n e  (1964) d e v e l o p e d  a m e t h o d  for

d e t e r m i n i n g  the b i o l o g i c a l  v a l u e  of p r o t e i n s  T h e



biological value of m u s h r o o m  as well as mi lk powder were 

tested n qroups of 28 days old a l bi no rats The results 

s h ow ed that the biological va l u e  of the control group were 

s i g n i f i c a n t l y  different from expe ri me nt al group at 5 

percent level (Table 7)

T A B L E  8

D i g e s t a b i 1 itv c o e f fi ci en t (D C) of M u s h r o o m  pr o t e i n

SL NO GROUP D C tvalue

1 Experimental group 90 percent 140**

2 Control group 92 8 percent

** Sign ficant at 1 percent 1 eve 1

In dried m u s h r o o m  the total n i tr og en content 

ranges be tween 5 0 5 64 pe rcent Srinkut e_t aj_ (1987)

In the present s t ud y the nitr og en content of m u s h r o o m



prote n obtained was 5 0 percent The b olog cal value 

of milk protein was h gher when compared to the mushroom 

prote n The b oloqical value of mu sh ro om protein

obta ned was 80 percent whereas the bioloqical value of 

milk protein was 87 6 percent The percentage of nitrogen

excreted though feaces was higher when protein food was

given in both experimental and control groups The

percentage of n trogen excreted through feaces was higher 

than those excreted through urine in both the groups The 

percentage of protein in mu shroom s very much higher than 

most vegetable protein (Shanmugham 1989)

4 2 4  D i n e s t a b i 1 ity coefficient (DC)

The d gestability coeff cient was calculated 

in rats which were given the mushroom protein and milk 

protein Pathak(1986) have reported that mu shroom

proteins have high d i g e s t a b i 1ity In the present study 

the diqestab lity coefficient was found higher in milk 

protein than m u sh ro om protein The digestabi 1 1 ty

coefficient of mu shroom protein obtained was 90 percent 

and that of milk prote n was 92 8 percent The results



s h o w e d  that t h e r e  is s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  

e x p e r i m e n t a l  a n d c o n t r o l  g r o u p  at 5 p e r c e n t  level (T ab le 

8) Even t h o u g h  it h a s b e e n  r e p o r t e d  that m u s h r o o m

p r o t e i n  is e a s i l y  d i q e s t a b l e  the d i g e s t a b i 1 ity is not as 

h i g h  as m i l k  p r o t e i n  In e a r l i e r  s t u d i e s  it h a s be en

r e p o r t e d  that m u s h r o o m  p r o t e i n  is an i n t e r m e d i a t e  b e t w e e n  

v e g e t a b l e  a n d e g g  p r o t e i n  an d ha s h i g h  d i g e s t a b i 1 1 ty 

( S i v a p r a k a s a n  1986) L i n t z e l  (1984) r e p o r t e d  the 

d i g e s t a b i 1 ity of p r o t e i n s  as 72 93 p e r c e n t

4 3 P r o d u c t  d e v e l o p m e n t

O y s t e r  m u s h r o o m s  w e r e  s e l e c t e d  for p r o d u c t  

d e v e l o p m e n t  b e c a u s e  t h e y  a r e  b e t t e r  in c o n s u m e r  a s p e c t s  

w i t h  a larger s h e l f  life (Sohi 1986) W a f e r s  w e r e

p r e p a r e d  w i t h  d i f f e r e n t  c o m b i n a t i o n s  of m u s h r o o m  fl o u r  a n d 

b l a c k g r a m  flou r an d th e c h e m i c a l  s c o r e s  of t h e s e  r a t i o s  

w e r e  c a l c u l a t e d  a n d p r e s e n t e d  on T a b l e  9

T h e a m i n o  a c i d  c o n t e n t s  w e r e  w o r k e d  o u t u s i n g  

the food c o m p o s i t i o n  t a b l e s  of I C M R  (1982) U s i n g  t h e s e 

v a l u e s  c h e m i c a l  s c o r e s  w e r e  fo und out f r o m  the r a t i o



b e t w e e n  the c o n t e n t  of the m o s t  l i m i t i n g  a m i n o  a c i d  in the 

test p r o t e i n  to the c o n t e n t  of the s a m e  a m i n o  a c i d  in egq 

p r o t e i n  e x p r e s s e d  in p e r c e n t a g e  All the five

c o m b i n a t i o n s  h a d c h e m i c a l  s c o r e s  a b o v e  80 p e r c e n t

T A B L E  9

C h e m i c a l  S c o r e s o b t a i n e d  for M u s h r o o m w a f e r s

SL NO I n g r e d i e n  ts 
M u s h r o o m  flour

(in p e r c e n t a g e )  
B l a c k g r a m  flour

C h e m i c a 1 
s c o r e

1 25 75 83 3

2 50 50 08 0

3 35 65 05 5

4 60 40 91 1

5 75 25 94 4

?

T h e  w a f e r s  w e r e  p r e p a r e d  a n d  w e r e  s u b j e c t e d  to 

o r g a n o l e p t i c  e v a l u a t i o n  a m o n q  s e l e c t e d  j u d q e s  T h e  s c o r e  

c a r d  w a s p r e p a r e d  on a five p o i n t  h e d o n i c  s c a l e  The



m a j o r  q u a l i t y  a t r i b u t e s  i n c l u d e d  w e r e  a p p e a r a n c e  flavour 

taste te x t u r e  and o v er al l a c c e p t a b i l i t y  ( A p p e n d i x  II) 

Th e s c or es gi v e n  by the j u d g e s  w e r e  s u b j e c t e d  to 

s t a t i s t i c a l  a n a l y s i s

S t a t i s t i c a l  a n a l y s i s  of the m e a n  s c o r e s  

o b t a i n e d  for d i f f e r e n t  r a t i o s  of m u s h r o o m  w a f e r s  w i t h  

r e sp ec t to its q u a l i t y  a t t r i b u t e s  v z ta s t e  flavour 

a p p e a r e n c e  te xture and ov e r a l l  a c c e p t a b i l i t y  (Table 10) 

r e v e a l e d  that in the c a s e  of taste and fl a v o u r  a t t r i b u t e s  

the s c or es o b t a i n e d  r a n g e d  b e t w e e n  1 33 to 4 73 The 

hi q h e s t  sc o r e  of 4 73 w a s o b t a i n e d  by the r a t i o  25 75 and 

the lowest of 1 33 to the ra t i o  75 25 C o m p a r i s i o n  w i th 

CD v a l u e  s h o w e d  that there was s i g n i f i c a n t  d i f f e r e n c e  

b e t w e e n  the ra t i o  25 75 w i th all the other r a t i o s  T a b l e l O  

a l s o  r e v e a l e d  that the d i f f e r e n c e  b e t w e e n  the r a t i o s  50 50 

and 35 65 as well as 60 40 and 75 25 wa s  n e g l i g i b l e  

T h e r e  wa s  a l so a s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  the ra ti o  

50 50 w i t h  that of the r a t i o  60 40 and 75 25

In a p e a r e n c e  all the r a ti os 25 75 50 50

35 65 60 40 a n d 75 25 s h o w e d  s i g n i f i c a n t  d i f f e r e n c e  w i t h



Tab 1e 10

Mean v a 1ues o b t a i n e d  for the a c c e p t a b i 1 i by test of mu sh ro om wafers

Qual ty pa rameters

SI No D fferent 
c o mbinations of

Taste F 1avour A p p e a r a n c e Texture O v e r a 11 
acceptab 1 ty

1

Mu sh ro om

25

B l a c k g r a m  
f 1 our 
75 4 73 4 6 4 53 5 0 4 8

2 50 50 3 2 3 26 3 26 4 06 3 6

3 35 65 2 93 3 46 2 66 2 86 2 73

4 60 40 1 66 1 93 1 93 2 2 1 86

5 75 25 1 33 1 53 1 33 1 46 1 26

CD V a 1ues 0 635 0 598 0 464 0 646 0 458



each other The s c o r e s  r a n g e d  b e t w e e n  4 53 to 1 33 The 

h ghest sc o r e  o b t a i n e d  by the ra t i o  25 75 and the lowest 

was to the ratio 75 25 The s e c o n d  h i g h e s t  sc o r e  of 3 26 

was a t t a i n e d  by the ra t i o  50 50 T h e d i f f e r e n c e  be t w e e n  

the r a ti os 60 40 an d  75 25 w e r e  fo u n d  n e g l i g i b l e  

In te x t u r e  the lowest s c o r e  was for the ra t i o  75 25 and 

the hi g h e s t  of 5 0  for the ra t i o  25 75 T h e s e c o n d  

hi g h e s t  s c o r e  (4 06) wa s  o b t a  ned by the ra t i o  50 50 

T h e r e  w a s s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  all the rati os

W th r e g a r d  to o v er al l a c c e p t a b i l i t y  ag a  n 

the high es t s c o r e  (4 8) wa s  for the ra t i o  25 75 The 

s c o r e s  r a ng ed from 4 8 to 1 26 T h e lowest s c o r e  of 1 26 

for the ra t i o  75 25 The r a t i o  50 50 h a d the s e c o n d  

hi g h e s t  s c o r e  of 3 6 Th e  r a ti os 35 65 and 60 40 had the 

s c o r e s  of 2 73 and 1 86 r e s p e c t i v e l y  All the r a ti os w e r e  

found s i g n i f i c a n t l y  d i f f e r e n t  a m o n g  each ot h e r  S i n c e  the 

a t i o  25 75 s c o r e d  m a x i m u m  in q u a l i t y  a t t r i b u t e s  a 

s u i t a b l e  pr o d u c t  w i t h  25 p e r c e n t  m u s h r o o m  flour and 75 

p e r c e n t  b l a c k g r a m  flour w a s p r e p a r e d  for sh e l f  life 

study



T h e n u t r i t i v e  v a l u e  of the c o m b i n a t  on of

w a f e r s  wi th m u s h r o o m  flour and b l a c k q r a m  flour was

c o m p u t e d  from Nu trit ve v a lu e of foods IC MR (1982) The

e ult~ r e v e a l e d  (Table 11) that the 100 qms of m u s h r o o m  

w a f e r s  co nt a i n  25 8 gm of p r o t e i n  45 6 gm of c a r b o h y d r a t e  

and p r o v i d e s  268 4 k ca ls of e n e r g y  T h i s  p r o d u c t  al so 

p r o v i d e s  r e l a t i v e l y  higher a m o u n t s  of m i n e r a l s  and 

v ta mi ns The fat co n t e n t  is v e r y  n e g l i g i b l e

4 4 S h e 1f life s t u d y  of the s t a n d a r d ! s e d  p r o d u c t

Th e w a f e r s  in the p r o p o r t i o n  25 75 w e r e

p r e p a r e d  and s t or ed in p o l y p r o p y l e n e  c o v e r s  a n d kept at

ro om t e m p e r a t u r e  for shelf life s t u d y  for a p e r i o d  of one

year The pr od u c t  m a i n t a i n e d  its q u a l i t y  i p t o  five 

mo n t h s  Each m o n t h  the w a f e r s  w e r e  s u b j e c t e d  to

or g a n o l e p t  c e v a l u a t i o n  by the s e l e c t e d  pant 1 of ludqes 

The s c o r e s  o b t a i n e d  w e r e  sub lected to s t a t i s t i c a l  a n a l y s i s  

(Table 12) S i m p l e  A n o v a  m e t h o d  w i t h  15 r e p l i c t i o n s  was 

done

As per the ta bl e ( 1 2 )  m  the first m o n t h  of the

s e n s o r y  e v a l u a t i o n  test the w a f e r s  s c o r e d  hi gh e s t  in all



T A B L E  11

N u t r i t i v e  v a 1ue of m u s h r o o m  w a f e r s  m a d e  w i t h  m u s h r o o m  flour and b l a c k q r a m  flour

in the p r o p o r t i o n  of 25 75

I m P r o t e i n  
(gms)

Fat
(gms)

C a r b o h y d r a t e  
(gms )

E n e r g y  
( K c a 1)

C a l c i u m
(gms)

P h o s p h o r o u s
(mg)

Iron
(mg)

T h i a m  ne 
(mg)

R i b o f l a v i n
(mg)

N ac i n
(mg)

M u s h r o o m  7 8 
f1our(25g)

0 05 0 95 8 4 5 0 190 31 0 55 2 25 1 51

Bl ac k gram 
flour(75g) 18 1 05 44 7 260 1 15 5 288 7 6 8 0 31 0 15 1 5

Total 25 8 1 1 45 6 268 4 120 5 47 8 7 37 8 0 86 2 4 3 01



the qual ty a t tr ib ut es viz taste flavour ap p e a r e n c e  

texture a d overall a c c e p t a b i l i t y  With the scores of 

1 8  4 86 4 73 5 0  and 4 86 r e s p e c t i v e l y  wh e r e a s  in the

second month a slight degradat on in the orga no le pt c 

scores was found and the scores were 4 26 4 66 4 33

4 46 and 4 4 r e s p ec ti ve ly The flavour scored m a x i m u m  

among the quality a t t r ib ut es Si m i l a r l y  in the third 

fourth and fifth mo nt h of st o r a q e  p e ri od s also it was 

found that the scores for different qu ality a t t r i b u t e s  

were de creased

In the third month the mean scores of the 

quality a t tr ib ut es were 4 13 4 2  3 93 4 0  and 3 93

re spectively The nean score for taste s l iq ht ly d e c r ea se d  

when co mp a r e d  with first two m o nt hs but it s c or ed higher 

among other quality a t tr ib ut es in the third mo nt h  

Ap p e ar en ce and overall a c c e p t a b i l i t y  were de c r e a s e d  when 

co mp ar ed with the first two mont hs A p p e a r e n c e  and 

overall a c c e p t a b i l i t y  had least scores among the q u a l i t y  

a t tr ib ut es

In the fourth month there was a c o n s i d e r a b l e



TABLE 12

M e an s c o r e s  o b t a i n e d  for t h e  w a f e r s  s t o r e d  at d i f f e r e n t  s t o r a q e  p e ri od s

S borage 
period T a s t e

Q u a  1 ity 
F 1a v o u r

P a r a m e t e r s
A p p e a r e n c e T e x t u r e

O v e r a 11 
a c c e p t a b i 1 ity

st 
1 month 4 8 4 86 4 73 5 0 4 86

nd 
2 month 4 26 4 66 4 33 4 46 4 4

rb 
3 month 4 13 4 2 3 93 4 0 3 93

th
4 month 3 66 3 86 3 73 3 6 3 2

th
5 month 2 73 3 2 3 06 3 06 2 4

CD Va l u e  0 403 0 321 0 381 0 329 0 392



decrease in the mean scores when compared with the first 

three months The mean scores of the quality attributes

where 3 66 3 86 3 73 3 6  and 3 2 respectively There

was a considerable decrease in the case of taste flavour 

and overall acceptability when compared with the other 

three nonths

In the fifth month the mean scores of the 

quality attributes were decreased and the scores were 2 73

for taste 3 2 for flavour 3 06 for appearence 3 06 for

texture and 2 4 for overall ac ceptability The mean

scores of taste and overall acceptability were very low

when compared with other months

C o m p a n s i o n  with CD values showed that there

wi t> y f lea t d ffo o cp I oIwlp *1 osf ill U  ci

of every quality attributes in each month The exception

is for taste flavour and appearance In taste there was

not much significant difference between the scores in the 

second month (4 26) and third month (4 13) In flavour 

there found a significant difference in the first (4 86) 

and second month (4 06) In appearence the scores in the



th rd (3 93) and fourth month (3 73) did not show a 

significant difference After five mo nt hs the wafers 

started deteriorating and then they were subjected to 

examine microbial contamination

Rathnam ejt aj. (1993) has reported that 

dehyd ated mushroon powders and their products like wafers 

and baked biscuits if stored in air tiqht conta ners can 

be preserved for 6 8 months

4 5 Incidence of pests and m i c r o f 1 ora

The mushroom wafers stored in polypr op yl en e 

covers ma in ta in ed its quality upto f ve months They were 

tested for microbial co nt aminations in each month

The mould qrowth was observed at relative 

hu midity greater than 80 percent in fresh mushrooms 

(Pandey 1993) In the fifth mont h mi cr ob es were analysed 

from the stored products The results revealed that 

fungus growth was observed in the products The species 

identif ed as Asoerigi 1 lus m g e r  No other micro 

organises like bacteria or yeasts were detected



Pest i n c i d e n c e  were also not found ei th er in 

the p o l y p r o p y l e n e  c o v e r s  or in the s t o r e d  p r o d u c t s

4 6 T h e  co st b e n e f l t  r a t i o  of the pr od uc t

M a n y  m u s h r o o m  p r o d u c t s  are now a v a i l a b l e  in 

the m a r k e t  but th ey are e a si ly p e r i s h a b l e  w i t h  a short 

shelf life M u s h r o o m  pi c k l e s  are a v a i l a b l e  in the m a rk et 

but th eir shelf life e x t e n d s  only up to one or two m o n t h s  

at r o o m  t e m p e r a t u r e  D e h y d r a t e d  m u s h r o o m  p r o d u c t s  like 

m u s h r o o m  so up p o w d e r  are a v a i l a b l e  in the m a r k e t  (Journal 

of F o o d  S c i e n c e  1993 ) B u t t h e s e  s o u p s  p o w d e r s  a r e  

c o s t l y  a n d  so t h e s e  a r e  b e i n g  p u r c h a s e d  o n l y  b y  h i g h  

i n c o m e  g r o u p s  in t h e  s o c i e t y  A s u r v e y  o n  m u s h r o o m  

c o n s u m p t i o n  in C o i m b a t o r e  by A v i n a s h l i n g a m  U n i v e r s i t y  

(1989) p r o v e d  that cost was the m a m  factor h i n d e r i n g  the 

c o n s u m p t i o n  of m u s h r o o m  in the low income grou p The cost 

b e n e f i t  rati o in cl u d i n g  10 per cent o v e r h e a d  c h a r g e s  of 

the m u s h r o o m  w a f e r s  w e r e  c a l c u l a t e d  a n d is p r e s e n t e d  alon g 

w i t h  t h e  n u t r i t i v e  v a l u e  of m a j o r  i n g r e d i e n t s  in t h e  

m u s h r o o m  w a f e r s  a n d o t he r snacks a v a i l a b l e  in the market 

whic h is f r e q u e n t l y  us ed by the p e o p l e  w e r e  c o m p u t e d  from 

N u t r i t i v e  v a l u e  of I n di an foods IC MR (1982) The pric e

given for c o m m o n  s n a c k s  w e r e  the m a r k e t  pric e



TABLE 13

Cotnparison b e t w e e n  the cost and n u tr it tve v a 1ue of m u s h r o o m  w a f e r s  and other S n a c k s

Item Cost P r o t e i n  
100 g (gms) 
p r o d u c t

E n e r g y  
( K c a 1)

Fat 
( g m s )

C a r b o h y d r a t e  
(gms)

C a 1c i u m  
(mg)

P h o s p h o r o u s
(mg)

Iron
(mg)

T h i a m  ne 
(mg)

R i b o f 1avin 
(mg)

N i ac 
(m

M u s h r o o m
wafers Rs U  50 25 8 268 4 1 1 45 6 120 5 478 7 37 8 0 86 2 4 3 0

P o ta to 
Ch i ps Rs 7 00 1 6 97 0 0 1 22 6 10 40 0 7 0 10 0 01 1

B a na na 
Ch ps Rs 10 00 1 2 116 0 3 27 2 17 36 0 9 0 05 0 08 0

Bread Rs 5 50 7 8 245 0 7 51 9 11 1 1 0 07 0

Bi sc u ts Ps 6 50 6 4 45 0 15 2 71 9

o



F r o m  t a b l e  13 it is e v i d e n t  th at m u s h r o o m  

w a f e r s  w e r e  r i c h  in a l m o s t  all n u t r i e n t s  T h e  h i g h  

co nc en tr at io n of lysine in m u s h r o o m  pr ot ei n makes them an 

ideal fo od to s u p p l e m e n t  t h e c e r e a l  d i e t  ( S h a n m u g h a m  

1986) M u s h r o o m s  a r e  h i g h l y  n u t r i t i o u s  h a v i n g  g r e a t e r  

pa la ta b i l i t y  and shelf life (S ha nmugham 1989) When the 

cost of m u s h r o o m  w a f e r s  were c o m p a r e d  with other snacks 

m u s h r o o m  w a f e r  c o s t s  m o r e  but w i t h  r e g a r d  to n u t r i t i v e  

value the v a l i d i t y  was much higher in the case of m u sh ro om 

wafers Th e m u s h r o o m  wafer in the p r op or ti on 25 75 was 

found s u i t a b l e  for product d e v e lo pm en t and since it scored 

m a xi mu m in o r g a n o l e p t i c  e v al ua ti on and has good shelf life 

and n u t r i t i v e  v a l u e  t h i s  p r o d u c t  c a n  be p r o d u c e d  in 

large scale so as to reduce the pr ot ei n ma ln ut r i t i o n  and 

a l so as a s o l u t i o n  to u n e m p l o y m e n t  e s p e c i a l l y  a m o n g  

women folk



1 ^ -



SUMMARY

Mushroom cultivation is the most efficient and 

economically viable biotechnology process for the

conversion of 1ignoce11u 1ose waste materials into hiqh

quality protein food The world wide demand of cultivated 

mushroom at present is about 3 5 million tonnes valued Rs 

12 000 crores It is becoming a popular item among the 

people due to its availability and its innate flavour and 

taste The short shelf life of commonly grown mushrooms 

poses a big problem for mu sh ro om prowers It is in this 

context arises the need for developing products with 

mushrooms with high acceptability and shelf life 

qualities Hence this study entitled Nutritional studies 

on dehydrated oyster mushrooms and their utilization in 

product developement was taken

Nutrient analysis of dehydrated oyster 

mushroom powder was done by chemical analysis The 

proximate constituents like protein moisture fibre fat

and minerals were analysed The percentage of protein in 

dehydrated oyster mushroom powder was higher The



mo is t u r e  content was n e q l i g i b l e  The fat c o nt en t was 

n e ql i g i b l e  and the fibre content was c o m p a r a t i v e 1y high

The mineral like c a l c i u m  p o t a s s i u m  iron and 

zinc were tested The p o t a s s i u m  co ntent was present in 

high amount than other m i n e r a l s  Other m i n e r a l s  like 

ca l c i u m  iron and zinc w e re present in fair a m ou nt s

An e v a l u a t i o n  of p r ot ei n q u a l i t y  was done by 

animal feedinq e x p e r i m e n t s  The m u s h r o o m  powder was fed 

among twenty eight days old a l b i n o  rats and the m u s h r o o m  

pr otein w e re co mp a r e d  with the milk p r o t e i n  The food 

e f f i c i e n c y  ratio and prot ei n e f f i c i e n c y  ratio was higher 

in milk pr otein than m u s h r o o m  p r ot ei n This is be c a u s e  

the intake of m u s h r o o m  flour by the rats were 

c o m p a r a t i v e l y  less when c o m p a r e d  wi th the rats which were 

fed with milk powder The biol og ic al va l u e  and 

d i g e s t a b i 1 1 ty c o e f f i c i e n t  was found hiqher in rats fed 

with milk powder as the p r ot ei n s o ur ce A l t h o u g h  it has 

been proved that m u s h r o o m  pr o t e i n  is h i g h l y  d i g e s t a b l e  

their d i g e s t a b l 1 lty is less when c o m p a r e d  with milk 

protein



Inorder to m a ke a s u i t a b l e  m u s h r o o m  flour 

product with a longer shelf life a c o m b i n a t i o n  with

m u s h r o o m  flour and b l a c k g r a m  flour was used to pr e p a r e

m u s h r o o m  wafers I n i t i a l l y  the m u s h r o o m s  were dried under 

sun and then po wdered and s t or ed in air tight co nt a i n e r s  

and then these d e h y d r a t e d  m u s h r o o m  flours was m i x e d  in

different pr o p o r t i o n s  with b l a c k q r a m  flour The var ous

p r op or ti on s are 25 75 50 50 35 65 60 40 and 75 25 The

wafers w e re pr ep a r e d  in all these p r o p o r t i o n s  and

subj ec te d to o r g a n o l e p t i c  e v a l u a t i o n  am o n q  a panel of

judges Th es e scores we re s t a t i s c a l l y  a n a l y s e d  and the

results revealed that m a j o r i t y  of the judges liked the 

wafers pr epared with 25 percent m u s h r o o m  flour and 75

percent b l a c k g r a m  flour The w a fe rs were p r e p a r e d  in

this p r op or ti on and p a ck ed in p o l y p r o p y l e n e  c o v e r s  and 

stored for one year The wafers were s t or ed at room 

t e mp er at ur e for shelf life study

Each mo nt h the w a f e r s  were s u b j e c t e d  to 

o r g a n o l e p t i c  e v a l u a t i o n  among a panel of judges The

wafe rs scor ed highest in their qu a l i t y  a t t r i b u t e s  in the



first month In later months their quality attributes 

slightly decreased When the wafers started deteriorating 

with a foul smell they were subjected to examine microbial 

contamination and incidence of pests The pest attack was 

not found but fungal attack was found in the wafers 

Yeast and bacterial attack was absent The fungi found in 

the wafers were examined under a microscope and it was 

found to be Aspergi 1 1 us m g e r

The cost benefit ratio of the mu shroom wafers 

was calculated and compared with other packaged foods now 

available in the market The cost of m u s h r o o m  wafers was 

almost similar with other packaged foods The nutritional 

quality was found to be higher in the mu sh ro om wafers than 

other snack foods available in the market

Any mushroom product with a longer shelf life 

of produced will have more demand in the society The 

protein malnutrition commonly prevalent among low income 

group can be removed to a certain extent by cultivating 

and producing more nutritionally rich m u sh ro om products 

which is cheaper and having a longer shelf life Protein



gap in developing countries has necessiated the search 

for alternative sources of protein In the past many 

novel sources of protein were tr ed and rejected due to 

u n p a 1a t a b i 1ity and consumer reistance Any new food item 

should not only be nutritious but should also enjoy 

consumer preference
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A p p e a r e n c e Very poor 1
Poor 2
Fai r 3
Good 4
Ve ry qood 5

F 1avour D i s 1 ike 1
(Aroma) Neither 1 ike

nor d i s 1 ike 2
Like s l i q ht ly 3
Like m o d e r a t e l y 4
Like ve ry much 5

Te xt ur e Sogqy 1
Ru bbery 2
Ve ry hard 3
Hard 4
Cr i sp 5

Taste Poor 1
Fai r 2
Very fair 3
Good 4
Ve ry good 5

Over all U n a c c e p t a b l e 1
a c c e p t a b i 1ity Neither a c c e p t a b l e

nor u n a c c e p t a b l e 2
S l ig ht ly a c c e p t a b l e 3
Accep tab 1e 4
H i gh ly a c c e p t a b l e 5
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ABSTRACT

Mushrooms are becoming a popular item amonq 

the people due to its avai la bi li ty and its innate flavour

and taste But mushrooms are ea si ly perishable with a

short shelf life A study en ti tl ed Nutritional stud es

on dehydrated oyster mushrooms and their ut il ization in 

product development was taken up with the aim to develop 

a nutritious mu shroom product with a longer shelf life

A nutrient analysis of dehydrated m u sh ro om

powder was done by chem cal analysis The nutrient

analysis for protein revealed that pleurotus species are

rich in protein content The m o is tu re content is

negl g ble in dehydrated m u sh ro om The fibre is

comparatively hiqh compared to fat content in pleurotus

species The minerals like ca lcium pota ss iu m iron and

-Line were tested The potass iu m content is present in

high amount when compared with other mine ra ls In order 
I

to analyse the quality of protein animal feeding 

experiments were done The food efficiency ratio protein 

efficiency ratio biological value and d l g e s t a b 1 1 1 ty



coefficient was found out Statistical analysis revealed 

that the experimental group were s i q m f  icantly different 

from control group

Mushroom wafers with dehydrated mushroom flour 

in combination with blackgram flour was prepared The 

mushroom flour was mixed with blackqram flour in the 

proportions 25 75 50 50 35 65 60 40 and 75 25 The

wafers were prepared in all these proportions and

subjected to organoleptic evaluation among a panel of 

judges These scores were statistically analysed and the 

results revealed that majority of judqes liked the wafers 

prepared with 25 percent mushroom flour and 75 percent 

blackgram flour The wafers were prepared in this 

proportion and packed in polypropylene covers for a one 

year storaqe study The wafers maintained its quality for 

five months Each month the wafers were subjected to 

orqanoleptic evaluation When the wafers started

deteriorating with a foul smell they were subjected to 

exam ne the incidence of pests and microflora Only

fungal attack was found and it was found to be A s p e r g i 11 us

niger The scores obtained during each month was



s t a t i s t i c a l l y  a n a l y s e d  T h e  r e s u l t s  r e v e a l e d  that the 

w a f e r 0 s c o r e d  m a x i m u m  in their qual ty a t t r i b u t e s  d u r i n q  

first m o n t h  and in later m o n t h s  the s c o r e s  lowered 

a c c o r d  ng ly T h e cost b e n e f i t  r a t i o  of the m u s h r o o m  

w a f e r s  w e r e  c o m p a r e d  w i th ot he r p a c k a g e d  fo od s like ch ps 

ava lable in the m a r k e t  The cost of m u s h r o o m  w a f e r s  w e r e  

s l i g h t l y  h i g h e r  than p a c k e d  fo o d s  but t h e y  w e r e  r i c h  in 

n u t r i e n t s  than p a c k e d  foods like b a n a n a  or p o t a t o  c h i p s

T h e  p r o d u c t s  d e v e l o p e d  from d e h y d r a t e d  o y s t e r  

m u s h r o o m  flour is h i g h l y  n u t r i t i o u s  a c c e p t a b l e  a n d  has 

got a g o o d  s t o r a g e  q u a l i t y  an d  a r e a s o n a b l e  p r i c e  So 

m u s h r o o m  g r o w e r s  can take it up as an inco me g e n e r a t i n g  

and p r o f i t a b l e  b u s i n e s s  w h e n  th e r e  is e x c e s s  p r o d u c t i o n  

of fresh m u s h r o o m s




