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SUMMARY
I. Subject of the Study

Studies on the Development and Application of Functional Food Materials Using

by Myco-protein

II. The Objective and Importance of Research

The objective of this study were to select myco-protein producing strain from
edible mushrooms and develop modified novel foods which enhanced functional
properties like as low fat, cholesterol free, dietary fiber etc. for replace animal protein
with vegetable protein.

For supplement protein sources in food industry, many researchers were interested
in production of single cell protein(SCP) by microbial culture. It was known that edible
mushroom was proper to production of SCP. A thousands of mushrooms in the world
have various medical action and functional properties of human. Cultivation of
mushroom containing fruit body was required several month, but cultivation of
mycelium could collect easily by fermentation and also have high protein composition.
So, fermentation technology of edible mushrooms will be spotlighted as promising
means to overcome the global natural resourses of food in the future.

On the other hand, livestock product like as luncheon meat, chicken patty were
usually manufactured by rejected chicken or pork and imported SPC. If livestock
product which enhanced low fat, cholesterol free, dietary fiber etc. were developed by
using vegetable protein, it can be good food for health. Only Quorn company located
in UK sales artifictal meat which made by fungal myco-protein, Fusarium
graminearum, in the world. Artificial meat made by myco-protein have excellent merit
in texture and stabilization of cooking compared with one made by soy protein.

We have about 328 kinds of edible of medicinal mushrooms in our country.

Development of new functional food materials by these edible mushroom is very



useful to national health and vegetarians. Various application of myco-protein to

domestic food industy will need to construct new category and advance global market.

IMM. The Scope and Contents of Research

1. Screening and selection of myco-protein producing strain
For screening and selection of myco-protein producing strain, edible mushrooms
were gathered and measured growth, crude protein, amino acid composition, crude fat
and dietary fiber content of mycelium. Carbon and nitrogen sources for myco-protein
production were tested and established optimum culture condition of finally selected

myco-protein producing strain.

2. Deveolpment of myco-protein and Lab-scale product
Characteristics of developed myco-protein for food process were studied. Modified
novel food was manufactured by twin screw extruder and tested physicochemical

characteristics, acceptability and nutritional characteristics of modified novel foods

3. Characteristics of Lab-scale product and development of process
Biodigestability of modified novel foods was carried out with breeding test of

S.D. rat and establish the optimum process of modified novel foods.

IV. Results of Research and Recommendation

1. Results of research

Selection of myco-protein producing strain from edible mushrooms and deve-
lopment of modified novel foods which enhanced functional properties like as low fat,
cholesterol free, dietary fiber etc. for replace animal protein with vegetable protein

were investigated. As results of screening and selection of myco-protein producing



strain, dry weight of Ganoderma lucidum, Flammulina velutipes, Agrocybe aegerita
were shown relative high growth like as 2.11, 1.71 and 159 g, respectively. Crude
protein contents of Coriolus versicolor(275 %) and Grifola fromdosa(26.2 %) were high
compared with beef(22.8 %) and chicken(20.7 %). Among the structural amino acid
composition of Agrocybe aegerita, Grifola fromdosa and Coriolus versicolor, essential
amino acid contents of Grifola fromdosa and Agrocybe aegerita were 37.8 % and 31.5
% of total amino acid. Crude fat contents of Agrocybe aegerita and Coriolus versicolor
were lower than beef(3.7 %) and chicken(4.8 %). Dietary fiber contents of Grifola
fromdosa and Agrocybe aegerita were 27.0 % and 20.4 %, respectively and higher than
6.8% of Quorn. Carbon and nitrogen sources of Agrocybe aegerita fermentation which
selected finally, soybean waste and peptone were shown more effective growth than
other sources.

Characteristics of developed myco-protein for food process were studied. As
results of Agrocybe aegerita fermentation containing potato infusion 40%, corn starch
2%, peptone 0.2% in medium, wet weight of mycelium was 30% of culture broth.
Moisture content of mycelium was 95%, and crude protein and fat contents were 20%
and 1.5% of dry cell weight which showed typical low fat. If myco-protein which have
properties of low fat and cholesterol free enhanced egg white, starch and corn hull as
dietary fiber, it can be manufactured modified novel food. Modified novel food was
manufactured by twin screw extruder. this product had dark brown color and need
more supplement of ingredient because of poor sensory evaluation compared with
artificial meat made by soy protein. Physicochemical and nutritional characteristics of
modified novel foods were satisfied that of Quorn concerned low fat, no animal fat, no
cholesterol, protein quality and dietary fiber of vegetable origin.

Biodigestability of modified novel foods was carried out with breeding test of
S.D. rat. Body weight of myco-protein feeding group were slightly heavier than
control group after one weeks. Feed-Intake volume was also increased at
myco-protein feeding group than control and considered as S.D. rat prefer to feed
added myco-protein. Feed-intake and feces-excretion of final three days were

analyzed. S.D. rat were prefer to feed added myco-protein as a results of feed-intake



volume analysis. On the other hand, feces-excretion volume of myco-protein feeding
group was more less than control which means effective digestability nevertheless
much intake. Fatty acid and protein absorption rate of myco—-protein feeding group
were 59.96 % and 65.8 % compared with 48 % and 52 % of control group. It was
considered that myco-protein feeding group was more efficient than control group in
nutrition—absorption and intestine-utilization. And also blood cholesterol content of
myco-protein feeding group and control group were 5350 * 7.34 and 63.86 * 9.68,
respectively. It was observed that myco—protein had cholesterol-lowering effect.

The optimum process of modified novel foods was established with these
research results. We selected Agrocybe aegerita as strain and cultured in medium
containing potato infusion 40%, corn starch 2%, peptone 0.2% at 25T, for 7 days. And
composition rate of raw materials were consist of mycelium 40%, corn hull 30%, egg
albumin 30% and manufactured texturized myco-protein product by extrudated with

twin screw extruder.

2. Recommendation

We were studied to select myco-protein producing strain from edible mushrooms
and develop modified novel foods which enhanced functional properties like as low fat,
cholesterol free, dietary fiber etc. for replace animal protein with vegetable protein.

For supplement protein sources in food industry, fermentation technology of edible
mushrooms will be spotlighted as promising means to overcome the global natural
resourses of food in the future. If livestock product which enhanced low fat,
cholesterol free, dietary fiber etc. were developed by using vegetable protein, it can be
good food for health. Artificial meat made by myco-protein have excellent merit in
texture and stabilization of cooking compared with one made by soy protein.
Development of new functional food materials by these edible mushroom is very
useful to national health and vegetarians.

We will endeavor various application of myco-protein to domestic food industy

and transfer these technology to companies for commercialization.



CONTENTS

Chapter 1. Outline of the research project
1. Objective of the research
2. Necessity of the research

3. Scope of the research

Chapter 2. The state of art in the country and abroad

Chapter 3. Contents and results of the research
1. Materials and Methods
1) Microorganisms and Media
2) Methods
(1) Measurement of Moisture
(2) Measurement of crude protein
(3) Measurement of crude fat
(4) Measurement of structural amino acid
(5) Measurement of dietary fiber
(6) Measurement of texture
(7) Measurement of chromaticity
(8) Manufacture of modified novel foods
(9) Test of biodigestability
2. Results and Discussion
1) Screening and selection of myco-protein producing strain
(1) Growth of mycelium
(2) Crude protein and amino acid composition of mycelium

(3) Crude fat of mycelium



(4) Dietary fiber content of mycelium

(5) Screening of carbon source for mycoprotein production

(6) Selection of myco-protein producing strain

(7) Optimum culture condition of selected strain
2) Deveolpment of myco—protein and Lab-scale product

(1) Characteristics of developed myco—protein for food process

(2) Manufacture and characteristics of modified novel foods

(D Manufacture of modified novel foods by steam

@ Manufacture of modified novel foods by twin screw extruder

@ Physicochemical characteristics of manufactured modified novel foods
(3) Acceptability and nutritional characteristics of modified novel foods
3) Characteristics of Lab-scale product and development of process

(1) Biodigestability of modified novel foods

(2) Development of optimum process of modified novel foods

Chapter 4. Objective achievement and contribution to relative field

Chapter 5. Application plan of results

Chapter 6. Science technology informations collected from abroad during

research program

Chapter 7. References



e

B A

AT A 9] 7L

A 18 AFs e
L 7E

A1

_ZT!

o

0

X

7A
mK

A
A

|=23
™

o

/1\_]__

My coproteinAy

1.

=i

2. Mycoprotein 7 &

Ho
K

EA R

A2 g F )
L AgTF

rvze]
N
o
o
!
=r

)

¢ N

T

viel
_ZT!
o

TR

~
.HO

N
ey

N
ﬁo

!

v, 4ol #

0

.ZTI
!

—

N



/\]_ A= 7(

==

o}, Modified novel foods#lZ

2b AREAI O o3k A Ashs AE
A 2d A4AR 2 v

1. Myco-protein A2kt &4 2 A4

7. EAA e F

U fARA ] e gl oA
o} TARA o] =AW &

gt Aol o] 3k
ul. Mycoprotein A4HS 3 gr3tE 24 ©A4
v}, 3% Mycoprotein QAT A A
AL AA Mycoprotein A Ak =

2. Myco—protein 7] 2 A

o
>
=
Sy
)
(S
=
(2

7F. 70 mycoprotein®] 2] 7HE 54

1}, Modified novel foods#Al & % A% 54

1) Steam< ©]-&3+ Modified novel foods#l| 3=

2) olEH=AHPHEAE o83 Modified novel foods#| =

H
3) A %3+ modified novel foods?] =] 3}3sH4

L) ‘J-‘X] tﬂ le 2
t}. Modified novel foods®] 714 2 G4ty 54

3.AEA R AE 5 2L T4
7}. Modified novel foods®] A A A3l A&

hm=s

L}, Modified novel foods#| 2] A &A 7§t

E
=

3



H

fvze)

A

A

8 7]

SBE!}

5

ks

P
T

7 2314 o 4

A 6 A



oAk o] T

X}
S

A1

o
Hr
o}

77N

g

O

ool

Al 1

el

K
<

o]
i

Hr
o

B/
g

¢
o

<

} 12 myco-protein 3

A&

171 ¢35t 5T F9 myco-proteing ¥

o7 hxF

HH
=1}

jas

N

o

0

Jo

o 7

il

g o

L

L

2

Fod A X"} cholesterol free, 2ol &
[s}

7§

=

=

77N

Al 71 modified novel foods
O

Al 2

B
Nr

of ool

h=]

=

vl Ay

L

L

shol 2 FAEe]of A

S

b1 9

W ohet 7%

WA 7E o g A

mycelium® A A

a2

HASPO)O B2 #4s Hol ghom b

S

[e)
HH
-

=

pinl

2

==

ELEIEE S
e ) 2

[e]
=

]

A
!

™

-

ISR

o Sl el <]

i A AR

g 3

1
.

qo 2 7HA7F

193¢

el

B

ki3

o] &

1o

100% <%

[e)

L

5

=

o

Gl d (SPC ®+= SPD

Luncheon meat, Chicken patty

Aehe AEA

1l

1

kel
pal

3|

S
h=

&

oF

Zn

—

<

£

—_
o

Jo

el

S

[e]
&

ol df2M e AA, cholesterol=

Al
2l

d29 QuornAtoll A& 1964 B¥] Fusarium

A =

= I~
Elaciga

7N

el

i

A

pud

3 fungal myco—protein A

{71 198

graminearum< ©] &
[}

=



o

=

H mYCO—protein

cooking 4ol 4] %=
3 ’

o H]

=
L

o] 2l

oo B R
W o~ s
o] o \J| 3 Wu_” Hr © o
~ ry ™ <L o X o) B~
‘A‘A A~ ‘WE ~O ‘_nqNE =) Orl — N OWH ﬂm_l
A L ﬂwwmémeaT oo o 3 M T
ar.mop._:%oﬂ g@mwv7ﬁﬁmoﬁﬂﬂﬂd
m%ﬂM%H V%%Héocﬂﬂ m_x%%}i
FmZagw wqqaw§@%wH%QWQ
o X ) T . ) N
R P ol L o % w. s P T
o LT e @hm%d;]ﬂﬂ%%uuuduﬂma«
. _ Xﬁ Lf Mﬂ 0 m — N IAII \HOI ‘NL . ZO F on CT
T g S o T oo o ° 4
a o M B ﬁ.&.m@rﬂﬂ mrixLA& oy
8 o 0 og = £ g X b A\ ol ok Lgl%
& N K 8° <8 B o A S = N
] ™ = & oo = T X o (i
H = 5 R o = M
2 e X o yp OF = oo < Ho Mr mE = o d ot
%ﬂi}ri %pmguﬁdzﬂ@%% ~
o o = g = g g 2o 2 oHe : = o 3
NOERT s < B L N Mfu ™ = = = Lo =y ™
T 3 X ~da T = o o
ol — o o, 9 1%} 0 No =0 | =
B~ Fo) N o o = t _ X J._n B M.A
5 R P o O o & o X = . 8 < o W
o it M 2% = g oAk N Jri ~— oy
% o X g < — RZEaiy ‘I\tlﬂ 0 o] o m oF :AL o =r M,.#
3 = M pio O 0 . (- WT.: T T —_ ~H
ﬂ@ﬁzd .meT@rﬁwrl Gl %gﬂA}
cEhE AT mfu]m;aaf;lf7
@ﬂﬂg@%d ST 8z T o %ﬂ%?
ﬁo _,ﬁo mﬁ N ~ Hl‘.u _O ﬂNl — 17_A|0 m Of ET = iTl ﬂ_! ﬂ_/ﬂ \m.h g O"?|
=5 W B W S T o T Ho © o o oL
o © N o4 Jo © B > T ol R X = (] PR o
£ 9 F i F iy £ Moz —_— o = oy = AR = T
g © o D - ] < o o - =
S o o N o E.r. 0 JJ < S = ._MH ol BB N T =
S & Mo N Poop g8 T T mo B
3} = > M= o o = N~ zo B Mo o T~
— =R~ > N B =) Ho m o R o N oo oI n
cmmo T 23 o < o"_o ,MLE .z__- =0 it <4 B o 5o ao i ﬂm_ M ._.Lvmn A=
ﬂwa‘%ﬂ% ] ﬂﬁ}z,mﬂo_a oF = o= w22 o 9O
iurmnwrﬂla% PN T o wLﬁAﬁLﬁom%%
5 K i) 0 —_——
,A_lv ) ,U_I o} On_ 3 x]ﬁ_ < JM n;lu Bo T Mﬂl.! \_mbr £q o i ,A_UL N =0 ‘u
o I oW R = He o o= <
o e 9 T go =& oM g = Uo - oF ~
0 S 2 3 < m.;iﬂ%ﬁz
- L ® 2 _ @L%%m,mo:f%umq&ﬂ_f
B ﬁﬁﬂmﬂﬁ o zo_pwﬂﬂiﬁd%l% =
Fo 1ir ﬁﬂmxﬂz}uu.ﬂq@oj%
o o= F o ™ N oo w o
= & & W R > & -
ﬁ ﬂa —_ -~ JH | LL
N G
] X ﬂﬂ \mW m

ey
T . 1’1’137(:0_1:)1.0t .
emeo
]1’]' mycomeat% %"11—];]_%
c = Ag }\]' O] 7]
v o

SRR



SREREE R

Tle] AA B Aol 5438 I teo] feudts A= vjsed Izt
o] ol AA Frteta Jom AEH o w#Ert &t o Qv 3 S
ol wE FIwle] AAe Adeo]l agH Jlow AAdHdo] rh&stgdd wet A
Ago] Fasts W M=y QI HlFo] EobAal lo] ofe tigh A o] A5
g ol

wetA TS5 T F 25 E myco-proteing sl TS ©] €39 mycomeatE 7

pu

9+ & Zcholesterol# 8} 7] 5, LDL(low-density hpoprotem)ﬂiﬂ*o—,
O}U]‘L{} xdo] FFe G, Ao HAFEAY AAERA VAT TS AES L

T A Hol I GAede] A 7lolste et AzhE

Al 38 AT

u}

A g oMH

Mycoprotein7/} &8 T FE screeningsl”’] 13t A&8WHA TS 3, B3t
8 9 biomass, K7, WA Aol dFEEd W AstE %‘ﬂ ol o8l
F= HAAIFAT. SdFFELA RS 95t food-graded] A7 ©43E 4 A (wheat
starch, corn syrup, gluten S)olA 9 A&S SAsP o Hg ‘?é(batch culture %)oll

w2 A A E dA st

1. Mycoprotein 8 At

\ d

A A

2. Mycoprotein 7] &+ 2 ]f?j T2 AE A

T =2, Aol R ik 5ol Aol wet A w7 gAkekE mycelium
of AFFEALS FAFsAL A8 modified novel foodse] Z=A 7 E@|gtsty 54

A 23k modified novel foodse] A AZ}ES AlFs7] H8Fe] SD. ratE o83k

AL B S Eato] B A5LH 21 modified novel foodsAl &9 H A A (¢eHS A&}



[e3]
1=

il 7

o]

]_
o il el 2

.

1

n] 4 e

1
fu

af W ATtA

5

]

.

W ohet 7%

bol )2k ol 4
49

)

HH
R

=5
=

s 9

S

a2

3

o A=A
W AA 7} o]

mycelium®] 71 A
1

ko)
pil

[e]

o=
=13
=

2

-

A

A 4H(Single Cell Protein)oll %2 #HA4AS Hol gfom o

Zz=

=
AR

Bk

Luncheon meat, Chicken patty, Pork meat ball

W
3l

]
A

o
R
-

&}

AAAE E

ki3

5!
Z’:

= 7FA7F slel ol

KeX
=

KeX
=

’

woN T E TR R T oo
Moo T £« Mo o P g o T
= x B 3 o 9 X% 2N 7T
o] T2 N 3R = 7o
PL — = o, o) =y ~ —_— 0 ~X
P cx BERT oy
of M oM o Lo B OKB T G T
o or Mv = m ok W Em R T B = wﬁ Ry
of = = T T T .y =y
WSl ~ F = o <
c.t R ,Dr ETu B o R 11| ,DL Ww = OE % MV_I
Ao W TR A £
= o XL AT — ‘UF _ﬂo,ﬂ ol 3 — ﬂl
e opo % S W =
EL O/ —_ :i ~ — iﬁ a — 0
28T NP ARy xS PN w
il gl R
,1ﬂ%ﬂﬂmr7nauﬂﬂw| § o
@ o) = o 15 It 4 W s ok S X
m OB o o= B oo oo il = % e
T =0 g 2 X N o £ =T
I LE ﬂmL = 1u iy . N 0 W OC
B o e o) gy N HH 5T X
mooo R e o B S o
G Y mmo
% u X W Wy E Mwe w0 % _mwﬁ oy
W g o W M= — 5
Frop # N E g §O
,.W.H < I ,ﬂl ﬂoﬁ TO ‘_.Fo 0 0 I ze) _L
R A T T %
- o oo — = o = < KX
g H N T M o 2 L B W
WOy TR TS
o RO o o Tz B o T
< 7 o N o _ =y =0 I S
—_— LE Owu or Z,,# ‘._t 0 Og J.ﬁ ll \Hol
[ S i —~ oy R 3 -
o %o i oF ! R ol X g
o o X _i o = =~ o X S B 9
G alo] o) do < e < | N il o
" o ~ A = 2 < 9
El o, o0 = o K 7o B m -~
- o B A N S 5 =
oo W W T g T g o s * 2
X0 oy o .5 _ To B o =
N ‘ml Lalbv ~ OE j— ﬁTl —~ o= =
ﬂ_‘lm o a — ~ o L =
T oM ERXREI N T 8o
NS LA
I S 2 M o o B o R
=0 o 2 WS T o B S
™ H T E NS A Reow B g =

<

)

g

FA o]t} Table 1

4317 ®vt

L

.
0] =

e AL

=

sl ol A

Jfako]l o] FolA 87}
Quorn mycoprotein®] <

L

.

b dge 290
o

o

= 2] QuornAtol Al A4k



ofml Atz A A= Hav)er theet AWEEd o
Cholesterol &#Fe] A9l gl 54S Yl 3l

Fol = cooking#AolA 5, M Fo] ¥ro® WA e xAFro] FA ¥ wio
A% d &l myco-proteing &3 AFFA ] A )

cooking ZH A ol At sk =2 7t

ki
i)
o
&
o)
o
o,
%0,
v

Table 1. Nutritional Analysis of Quorn myco-protein

g/100g
Protein 2.1
Dietary Fibre 6.8
Fat Total 3.4
Fatty Acids
Saturated 05
Mono—unsaturated 0.3
Polyunsaturated 15
Total 2.3
Other lipid components 1.1
Carbohydrate 1.7
of which sugars 0.8
Ash 0.8
Sodium 0.004
Cholesterol Nil
Water 75.0
Energy : Kcal/100g 36
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A A Ut wEtA LS THFE ol &3 AMEE AF2AE A Ao H=For
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A 3% mild flavours 2t 9= A& &Eske] A5t
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Fol hFsA $EHES f, TWAELAY ARE 9US THHD A

L EF kel os A 48 & AL mycelium® A FI oA 3o

= 2 77 s 9 oYY dFAEdEEE
3ol F=AY cholesterold #HS WFo] F7] wjEo] o]E o] &3k myco-protein ET
mycomeat”] /g do2 AEFLANZA FHS ez APy t(Biacs, P.A. &
1990, Byrne, M., 1988, Edelman, J., 1987, Edelman, J., A. & 1983, Edwards, D.G., 1993,
Edwards, G., 1986, Sadler, M., P. & 1990, Smith, J., 1994, Woollen, A. 1984,
Yan-chinski, S., 1984)

Mycoproteine EY Ao 3 & F7|4 microfungi’} AAiteteE @43 ES
NAR WHAA B EF 2 A (Sadler, M.J., 1993) 1960t 58] AF o= o] §317] 9
g A7 o] e oy AF7tA AHFow olfsly] fld AeAHor rvEolxl
4L “Quorn”olgta 3= mycoprotein #o|th o] AL 9 QuornAtolA 19641 H-H
Fusarium graminearum= ©]&3}o] A4te] A ¥ 3% fungal mycoprotein® 24 1984 o]
Aol gl ‘ii‘jr(Trinci, AP., 1994).

Tl A ALGHFE o] &3 TTA AFAAMNEA I A= A FotE F gl
ow A ‘ﬂ*ﬂ\% o] &3 FEAZ #I SIS, 1983, FAES, 1988, uFF I,
1984, #1385, 1985)°] A= ol

7o) A AF7HAe AFZAHRE Quorns TAHOE Ho 9S oA Turnbull
5(1993)2 Fusarium graminearum-s 14 & A7 mycoproteing A4tslal o]z o] g
7lel wjste] AU AAHH7F ™ mycoproteine] ZEil = Aol A &S SXAIA
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st A3} plasma cholesterol ¥aFo] #ZA4sHsS W iusteth. Udall 5(1984)% Fusarium
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5ttt Edwards 5(1993)2 mycoprotein®] & &sH4 H7lA18 S E35o] RNASHHS 7Ha
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2 Aol AMEE WAEFE 3% sdASTIEd SRR Y Pleurotus ostreatus
(=etg] WAl 98135), Hgpsizygus marmoreus(W7Ys WAl 15), Agrocybe aegerita(W
S40o] BAl 13), Ganoderma lucidum (A WA 13), Grifola fromdosa(QA B4 13),
Flammulina velutipes(¥o] WAl 23), Lentinus edodes(EiL WA 5713%), Agaricus
bisporus(¥&o] BA 505%) & AW W 8FS EY Wi, IxFAHI=TH
Coriolus versicolor(T-5 WA KCCM 11257, KCCM 11258, KCCM 11259), Auricularia
auricula-judae(Z°] WA KCCM 32023) & TYste] AF&stsith #ix= PDA(potato
dextrose broth)E AF83+9 3 Agaricus bisporuss HAEH FZHu|X|E A&t 24
AloFe Ea Al oS AFR-SES]

T T 9

AREEE

7} S

SR 2R 105C EF A AxWOD a9tk =, Alm 1-2 g& ve] g

& @ Aol 4ss] Aol 106C FLAA FFo] B Wrpx AzAA oleg}
o] #i FLY e

TiE(%) = (1- ) %100

WAl AR o] 2w kEke Kjeltec Auto sampler system 1035 Analyzer
a
[e)

3 Kjeldahl Hoz Z=AH3sgrt = A8E2 oF 05 g2 A3



ol Fajded Wi wIFiAlE 28-S etk SAbS YA 400, 2 7FEE 2 o
Hysl & Kjeltec Auto sampler system 1035 Analyzerol] “&2+sk T} FEAgic} oju) o

WA G 6.25% kS

Ak = (A - B) x 00014 x f x 6.25 x 100)/A] & %F(g)
A 24Y & mls

B utEdd v mls

o E2AY G 53
24 FF 4 AR 10 g2 A FEFVUEF 30 g2 £FF 0 AT
AgFold Ytk G W A§H FART BA4E AH22 AH o] soxlet FE7]

Aol AAsel Fxe) £x
B

o)A 9

3. o] By T I JdHEE T xRV 9 XEHEE A
2Hal] 105CAlAl 1A17F o] Ax=AZIY. vg #7]9 FAE 91 &, Ax7F 24 +
T719 FAE @of AWEgHFS A
Wi - Wy
A W (%) = x 100
S

Wi 5 1z 39 AAFA
Wo : Ag7]e] 7

S AR FA(g)

eh Aol et e
AR S FAolulat §HE HPLCE ol 88 AccQ-Tag WHez 2439l

o AR HAAEE AR 05 g2 FHA 01N HCIZ 50m= &3 & AR5
A5 oS H3slo] vialel sample 1003 AccQ-Flour Borate Buffer 1 7040 ¥} AccQ Flour

[<3]

Reagent 20p0S 211 vortexA 71 & 55T A 108 Z<¢F activationA] 7] 22 W§Zhslo] 5u0



injectiond}ith. ¥=E 2 Z+= Amino acids Std. Soln.(Type H ; Wako)E& AF&35S

™ Eluent solvent= eluent A(0.14M Sodium acetateE &= 1/¢9] 39|31 trimethylamine
097me/ ¢ )& #H7F3t % Phosphoric acid® pH 5.0~5012 %=)3} eluent B(60%
Acetonitrile) & A}8-3}4] gradientE 3t
np Aol ol e 54
2ol fre] §h% £74L2 Total Dietary Fiber assay kit(Sigma)E ©]€3}e] a
e FE Ue

-amylase, protease, amyloglucosidase® TA = A& A& 2o]df
oy}, Axste] IS SAHSE v T3k i E (Micro Kjeldahl®)2 33 &

Hold§ Fue 2439

5] =R d
227 =42 27 =47|(Instron Universal Testing Machine, Model

1140, USA)ZE 23] ¥ty A3t B
A

veness, springiness

Ab A ESA
A== AAA (Chromameter CR 200, Minolta, Japan)S AF83F12™ reference
+2.102. % 3 Hunter scaleo] <]

Hobs 7] 2 Lak 9946, agt +0.01, bak

o5

>

plate=

L(lightness), a(redness), b(yellowness)# 2 2 XA 3FA

o}, Modified novel foods=| =
WA A corn hull 2

= A3 AXE o] &3} H Al zZA 3l 2A¥

5 flete] ol5%=E
S AAEAY. Ao A&EE o|F5YEX X = Buhler Brother Co.2] DNDL-44 7]
5 Ao AbgstH A FE 93to] cooling die T

oz2A L/DE 2002 2AF

circular dieE AF&3F
o YEFAN (WA FAFA: corn hull: )
A= 10~50 kg/hr

5
o =
OﬂE—,— GRS
H
RUN

ek 0~30%
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o 235 3 A%EE: 150~450 rpm
o WFEVIE &% 130, 150, 170C

Y5 dAE L AFAAAL dHoz MA dAAE corn hulld W 549
53 AH O JAGEE Axzste &

H
WA 223 s RSt dlE 223 AFS BAY AFoz AAstH, QA
cooling dieg #l|ztsto] A Eol AF&3FHTh.

N

boAFEAT Ol ok A A3HE AR
FEAEL FH(SD rat § : Sprague-Dawley)E o] &3 o ojuf AFE& 150
g~170ge Wl Foh= Fwor FAsloH, A dFd G2 FAssloen A
FAE= AIN-769] Formula®l ®Wiel w2l Alz2d AL iz AIRE g Az
modified novel foodE 3%, 5%, 7%& 7] & 4 H2F9 AlFES HAASAG. Al A
8 Ax+= AIN-76 AFgol A x3 modified novel foodE &3sto] Pelleterg AR-&3ko] Ab
85 wEAoH ARSTIHE dHAIY dFdS xIete] 57wt AT 5FA = F
£ WAtcagez &4 HEDH =(KE AFHSAT oA Fo4F Alg e AN F ol
YAl A 003 ()= fEd oAiAE Aefstd ddxom FH7F thatel] o] &3 o
=

o= = =
AFE FAste] AdHor A% FE Ao =2 Af HAES ofuA AHS
sttt AdEE A 23T nAsglen Fke 60%s sl



A 24 AF+Ay 2
1. Myco-protein A4t &4 2 A4

7h AR S S

1A s Qo RRE BYUre Pleyrotus ostreatus(=Etg] HAl 4
13), Hgpsizygus marmoreus("7Y9 WA 13), Agrocybe aegerita(HE%0°] WA 13),
Ganoderma lucidum (G A ®A 13), Grifola fromdosa(L4A BA 13%), Flammulina
velutipes(Z o] WA 23), Lentinus edodes(E 1L WA 57|33), Agaricus bisporus(%¥4 o]
HA 5055) 5 A&HA At 8T ST HIEZFH  Coriolus versicolor(7-& WA
KCCM 11257, KCCM 11258, KCCM 11259), Auricularia auricula-judae(Z°] WA KCCM
32023) 55 Uoz AEHA TAAe] S-S FAEY] $18e Submerge culturel] A
o] ASEE ZASFA Y. 250 mle potato dextrose brothell FARA] HHS HES F 25
TollA 1547 Aeufdst 5 Ao dA A AxdAZFS SAHsAT £ 2004
Hlo} 7ol Ganoderma lucidum(GAW A 15)9] AxZFwo] 211 g & 7b4 E=gtow,
Flammulina velutipes(Z oM Al 23), Agrocybe aegerita(ME%5o18lA 15)7F Z+2 1.71,
159 go2 =& ASEE Bt

L wtARA ] el gl ofr] )

WAl ALY F2dula ekl Fig, 1o BE ulet Zo] Coriolus versicolor(+-
A KCCM 11258)9] z=dheld ghafe] 275%% 7H4 E9kow Grifola fromdosa( QA H
A 18)9] 262 %, Agrocybe aegerita(MEFoIHA 15)7F 20.6 %, Pleurotus ostreatus
(=t H A 9815)7F 203 %= g zowmd o] =gk Huv)e Faur)e ©
W gheFo] Zhzt 22.8 %9k 20.7 %691 A vl B WAl dARA = ed dE o
= AFRHAT o] AnE Ed® wAbA] dAle] zduld gheks ARgE A3 Fig. 29
Yebd wRel ol Agrocybe aegerita(MEFOIHA 13)9 Grifola fromdosa(SIAMH AL 1
%), Flammulina velutipes(¥§e1HA 235)e] A Zwkdd shgke] 7kzF 033 g, 032 g,
026 go= v& Bl dARAl Hla] =2 gts el AT



Table 2. Comparison of the dry weight of the mycelium after 15 day culture

Species Dry weight(g)
Agaricus bisporus(%4o] B]Al505%) 1.23
Agrocybe aegerita(M E% 0] BAl1%) 1.59
Auricularia auricula—judae(&°1¥H A KCCM 32023) N.D.
Coriolus versicolor(7-5% 4l KCCM 11257) 0.85
Coriolus versicolor(7-5HW 4 KCCM 11258) 0.16
Coriolus versicolor(7-5W Al KCCM 11259) 0.29
Flammulina velutipes(¥§ ©] M A123.) 1.71
Ganoderma lucidum(3 = WA13%) 211
Grifola fromdosa(Q A B A113) 1.23
Hgpsizygus marmoreus(RF7Fe ¥ Al13) 0.29
Lentinus edodes(33. WAl &7|3%.) 0.36
Naematoloma sublateritium(7] &M A KCCM 12354) N.D.

Pleurotus ostreatus(’:=Etg] HA 4¥13) 0.88
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Fig. 1. Comparison of the protein content of tested mushroom

. Agaricus bisporus

: Coriolus versicolor KCCM 11257
: Coriolus versicolor KCCM 11259
: Ganoderma lucidum

: Hgpsizygus marmoreus

. Pleurotus ostreatus
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. Agrocybe aegerita

: Coriolus versicolor KCCM 11258
. Flammulina velutipes

. Grifola fromdosa

. Lentinus edodes
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Fig. 2. Comparison of the total protein content of tested mushroom

. Agaricus bisporus

: Coriolus versicolor KCCM 11257
: Coriolus versicolor KCCM 11259
: Ganoderma lucidum

© Hgpsizygus marmoreus

. Pleurotus ostreatus
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. Agrocybe aegerita

: Coriolus versicolor KCCM 11258
. Flammulina velutipes

. Grifola fromdosa

. Lentinus edodes



Zowza stako] ®lWAH =& Agrocybe aegerita(MlEEOIMA 13), Grifola
fromdosa(QMH A 13) B Coriolus versicolor(7-E8¥ A KCCM 11257, 11258, 11259)2]
TAobr 4t 2 Ax, F 3o Yk nkek o] dAMAE F ofw| =4kl
HEFSo|HAlY 315 %HT wokow AA opn it FEs

Table 3. Amino acid composition of Agrocybe aegerita, Coriolus versicolor KCCM
11257, 11258, 11259 and Grifola fromdosa
(unit : mg%)

C. versicolor C. versicolor C. versicolor

Amino acids A. aegerita G. fromdosa
KCCM 11257 KCCM 11258 KCCM 11259
Asp 2315.8 1676.9 2033.9 2008.2 27585
Ser 1032.3 595.4 704.9 726.4 1404.5
Glu 2473.6 2851.0 3202.1 3032.9 3041.9
Gly 386.2 936.4 1155.6 11955 1079.1
His 284.9 463.1 657.1 574.4 639.6
Thr 940.6 699.8 984.8 907.2 1139.9
Arg 1415.6 1080.5 1392.3 1255.7 1343.0
Ala 1446.5 1416.2 2033.3 1649.7 1597.7
Pro 863.0 748.4 1316.6 1000.3 921.6
Cys 476.7 =HE =H=E A= 390.5
Tyr 513.7 391.6 499.1 442.7 898.3
Val 758.3 1115.3 1336.3 1240.5 1028.1
Met 174.5 238.4 318.2 264.4 326.6
Lys 739.0 1284.5 1772.1 1502.7 1580.6
Isoleu 625.5 873.8 1180.2 977.4 777.8
Leu 1208.9 13375 1549.6 1536.8 1678.5
Phe 521.2 760.5 1101.1 886.7 978.2

Total 16676.3 16469.3 21237.1 19201.6 21584.4
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Fig. 3. Comparison of the lipid content of tested mushroom

. Agrocybe aegerita B : Coriolus versicolor KCCM 11257
. Coriolus versicolor KCCM 11258 D : Coriolus versicolor KCCM 11259
. Flammulina velutipes F  Ganoderma lucidum

. Grifola fromdosa H : Pleurotus ostreatus



Dietary fiber content(%)
20.4

217.0

Strain
Agrocybe aegerita (M E%5o|HA 13)
013

Table 4. Dietary fiber content of Agrocybe aegerita and Grifola fromdosa

oAl 13)9 wi
< glucose
_._]j]
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Table 5. Effect of carbon sources on the growth of Agrocybe aegerita and Grifola

fromdosa
unit: dry weight of mycelium(g)
Carbon source Agrocybe aegerita Grifola fromdosa
Wheat starch 1.90 0.58
Corn starch 2.53 0.34
Wheat flour 0.58 0.61
Corn syrup 1.25 0.26
Apple pomace 2.83 0.97
Crude gluten 3.57 0.18
Soybean waste 3.55 0.98
Glucose 1.59 1.23

Table 6. Remarks of of Agrocybe aegerita and Grifola fromdosa

HESo] HAl A} H Al
(Agrocybe aegerita) (Grifola fromdosa)
ERCAERS 1939 1986
vl %] =43 v =5 9H70%+ ' 71-230% AU F9H75%+ 3 F2125%
A v 25-30d 25-30d
T W 20-25¢ 20-25¢
Hlj 7] 1k 23-254 45
ZUr A 8-10d 8d
AR A B F A 7-8Y 16
5 A gto] F& WZ ol ok
gk ele] 7o A% (FAel HA a%)

gzl 7ttEs
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Fs AR A3 Fig. 4014 B ubel 2ol 1.03~1.12 g2 pHO F&F 719 3tk
Ao e 43¢ Fig. 59 B vtel Zo] Urea® 7+ who] t) 29} v]5=3%

AzxdA =S BTN 2™ Yeast extract, Peptone, NHUNO3, (NH4)2:S04, (NHy)HPO, 5
o AArYLe hzTFo Hls] 15~20%2 FAHEHe F71E Ho] FA).
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Table 7. Comparative Chromaticity of Texturized Myco-protein and Acorn Starch Jelly

L a b

Texturized Myco—protein 50.86 1.64 18.10

Acorn Starch Jelly 42.40 3.81 18.28




(A) (B)

Fig. 7. Scanning electron micrographs of Texturized Myco-protein I

( A : Cutting face, B : Surface )
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Table 9. Proximate Composition

of Texturized Myco-protein I (100g)

Item Texturizgd Quorn
Myco-protein II

Total Fat 021 g 35 g
Cholesterol 0 mg Nil.
Sodium 262 mg 240 mg
Dietary Fiber 170 g 48 g
Protein 216 g 118 g
Vitamin C 0 mg 0 mg
Calcium 81.6 mg 21.0 mg
Iron 1.6 mg 0.7 mg
Moisture 547 g g
Ash 16 g 13 g

Table 10. Fatty acid contents of Texturized Myco-protein II

I RsIg A AL k)

AEAHFEFN Quorn
C16:0 7 €2k (Palmitic acid) 14.2 154
C18:0  2=H|o}& X (Stearic acid) 29 77
C181 =g A2HOleic acid) 26.5 26.9
C182 =4 (Linoleic acid) 53.2 385
C18:3  gl=dd4HLinolenic acid) 39 115
g A 100.0 100.0




Table 11. Structural amino acid composition of texturized myco-protein II

(mg/100g)
Amino Acid Content
o}~ 3} 2 E4F(Aspartic acid) 1991.4
Al ¥ (Serine) 906.7
=5 5 2HGlutamic acid) 2920.3
2] 41 (Glycine) 825.7
3] 2~ ¥ T (Histidine) 592.9
E 9| 2 I (Threonine) 858.7 HPLC
°} 27]d (Arginine) 1180.9 (AccQ-Tag)
2} (Alanine) 1368.8
22 Zd (Proline) 1023.3
Al 2= "] 91 (Cystein) 786.4
E] 241 (Tyrosine) 592.2
22l (Valine) 1536.4
| E] 2.1 (Methionine) 604.4
2] 1 (Lysine) 1396.5
o] & & o] 4l (Isoleucine) 1178.0
2 o] 21 (Leucine) 1935.4
¥ € &2} d (Phenylalanine) 1257.2

Total 20955.3
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Table 12.

AIN-76 purified diet table of feed

Table 13.

Feed %
Casein(Feed grade, cp 85%) 20.0
DL-Methionine 0.3
Corn starch 15.0
Sucrose 50.0
Cellulose 5.0
Corn oil (Commercial) 5.0
AIN Mineral mix 3.5
AIN Vitamin mix 1.0
Choline bitartrate 0.2

Total 100

(AIN, 1977)

Mineral mixture table of AIN-76

Mineral Content(g/kg)
Calcium phosphate, dibasic 500.0
Sodium chloride 74.0
Potassium citrate, monohydrate 220.0
Potassium sulfate 52.0
Magnesium oxide 24.0
Manganous carbonate(43-48% Mn) 35
Ferric citrate(16-17% Fe) 6.0
Zinc carbonate(70% ZnO) 1.6
Cupric carbonate(53-55% Cu) 0.3
Potassium iodate 0.01
Sodium selenite 0.01
Chromium Potassium sulfate 0.55
Sucrose, finely Powdered to make 1,000

(AIN, 1977)



Table 14. Vitamin mixture table of AIN-76

Vitamin Content
Thiamin HCI 600mg
Riboflavin 600mg
Pyridoxine HCI 700mg
Nicotinic acid 3g
D-Calcium Pantothenate 1.6g
Folic acid 200mg
Biotin 20mg
Cyanocobalamin (vitamin B-12) 1mg
Retinyl Palmitate or acetate( vitamin A) +
dl-a-Tocopheryl acetate (vitamin E) +
Cholecalciferol (vitamin D3) 2.5mg
Menaquinone (vitamin K) 5.0mg
Sucrose, Finely Powdered to make 1,000g

(AIN, 1977)
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Fig. 8. Changes of body weight by feeding different feed of S.D. rat
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Fig. 9. Changes of body weight per day by feeding different feed
of S.D. rat

—@&— : Control Feed
—i— : Feed added Myco-protein
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Table 15. Biodigestibility of S.D. rat by feeding different feeds

Control Feed Myco-protein
Feed-  Feces— Digesti- Absorp-  Feed- Feces—  Digesti— Absorp-
Intake Excretion bility tion Intake Excretion hility tion
Moisture(%) 7.7 6.4 11.8 69

Lipid(%6) 64.37 33.46 3091  48.02 73.03 29.24 43779 59.96
Ash(%) 62.88 26.82 36.06  57.35 71.65 23.89 47776 66.66
Protein(%) 51.65 24.78 2687  52.02 59.13 20.18 3895 6587
Fiber(%) 65.32 29.21 36.11 5528 73.64 2576 4788  65.02

3% 16. Blood function test of S.D. rat by feeding different feeds

Group SGOT SGPT Cholesterol
CF 79.43+16.66 59.21+12.95 63.86+9.68
MF 77.31£16.97 51.00£5.62 53.50+7.34

CF : Control feed treatment group
MF : Mycoprotein containing feed group



L}, Modified novel foodsA| %9 HZA-&4 72
A gAY A+ 23S E 2 modified novel foodsAl 22l HAF4S AAsA
Zh T WA gARA ] st e A, ofn| Al 24, Aol T &
#3le] mycoprotein BAHTEFE M EF | (Agrocybe aegerita)s HEH o2 HAA3
HAu gz A2 F potato infusion 40%, corn starch 2%, peptone 02% =2 TAE H]A|
Fote] AgwAl dds A F 25T, 7L AE g F ofutsle] fARx
99 tF. Modified novel foods AlZE= WA AR, S (corn hull) ¥ el &

NHAEHRAAES olgale] wud x5 Mee fEL WUy 243

®

E

Y
i

iy
N

(¢}
i

¥
ol

e
N
ox
il
o

!

2
ol
Mo

¢
o>

}d AlEom Atk

¢



 —
.

= ofofl 2| 7] 04

} 32 myco-protein’g >

A A", cholesterol free, 2] o]4d-f

9

H 4 &
3l 15T H9 myco-proteing B

modified novel

3441 7]

701-

KeN
=

3

8-l

A
Jo

&3}
foods

kel e

bl ek,

°©

S} a2}

)

=
A

i

3] &
1

Aol Al

3]
3]

she] B 9734l

o

F71
Mycoprotein/f @& @&

°

7h

=

=

k!

—~
o

g

o

571

screening s

e

ST
™

Al
2]

3}= mycelium$]

o

wFTE At

}

pul

o 4%

A
modified novel foods¢]

o3

sk

J

d

o]

o

BFaL A x5

EERESY

171

°

3

"
=

Fiell o

A
1l

ST
=S

Al
2]

J2-8teS Al

A

te =l

°

9

=

}3 2™ modified novel foodsH] = 2]

9

~

LS|
ol &3t

H

L

al

A

5} o]
3}

]

o

o
T

17l

Xl

1

F A X9 cholesterol free, 2ol ¢+ modified novel foods

pud

A AHFoI 2} 5

=

3k th. A Z3F modified novel foodse] A8

[€)

<

=

=
wule o] §

1ol S.D. rat

°©

%



ol

0{0
ol

ol
=
[\l
il

g

o

H 5 &

el

X

ali

<
o
8¢
ali
Jo
<

el

¢
o

<

} 311 myco—proteinAy

A&

171 ¢35t 5T F9 myco-proteing ¥

oz s

HH
=1}

s

No

o

0

Jo

9 7

Fo]l A A HF cholesterol free, 2ol df &

il

i

Al 71 modified novel foods

g o

sho] of

N, A
RE ofy et A

Ko
=

myco—protein

sfol] o] mpA] g

<!

o =

Hip

sl
ZS|

No

Ho



He6Zd driedadoM sEHe sidusty|=d 2

2 ATE FdAA dHArIEAdEY FHe FE £Y 2 535 TR
gatRrom afeol A AF7HA e AFAIE= Quorns TAHOE Ho| gl& ol d=9
QuornAtell A= 19641 %8 Fusarium graminearum= ©]83%F fungal myco-protein AJAH&
Agske] 1984d el Hg Aol Shlse] AF o F7ke 1984d 5 H JAxFE tiFAL, Al
Al A fFrdstA Aldstar vk o] AL whwdgkgkolu} opm| et A o = 4 arv] e o
SotH AR dEe 25]E] wol oA ARy 52 sHAe i o
W g o] o] FojA Fart SUH = FAlolth whekbA E A2
bl

HeE =2 58 dFEe ssden d9 E4AE S Quorn AFel &8 AR

(o]
©

—

..?(meuﬁt'gmﬂeﬂmpbutn

R e T T PR R T o T
e B e — — | e




a
o

M7 E a1

oet

1) Davies, J. and Lightowler, H. : Plant-based alternatives to meat. Nutri. Food Sci.,
2/3, 90-94(1998)

2) Griffen, A.M., Novakova, M., Mokhtar, S.I., Wiebe, M.G., Robson, G.D. and Trinci,
A.P.J.: Protease-deficient mutants of the QuornRegistered myco—-protein fungus,
Fusarium graminearum A3/5. FEMS Microbiol. Lett., 158, 231-236(1998)

3) Wiebe, M.G., Robson, G.D., Oliver, S.G. and Trinci, A.P.J. : pH oscillations and
constant low pH delay the appearance of highly branched (colonial) mutants in
chemostat cultures of the QuornRegistered myco-protein fungus, Fusarium
graminearum A3/5. Biotechnol. Bioeng., 51(1), 61-68(1996)

4) Wiebe, M.G., Blakebrough, M.L., Craig, S.H., Robson, G.D. and Trinci, A.P.J. :
How do highly branched (colonial) mutants of Fusarium graminearum A3/5 arise
during Quorn Registered myco-protein fermentations? Microbiology, 142(3),
525-532(1996)

5) Royer, J.C., Moyer, D.L., Reiwitch, S.G., Madden, M.S., Jensen, EB., Brown, S.I,,
Yonker, C.C., Johnstone, J.A., Golightly, E.J., Yoder, W.T. and Shuster, J.R. :
Fusarium graminearum A 3/5 as a novel host for heterologous protein production.
Bio/Technology, 13(13), 1479-1483(1995)

6) Wiebe, M. : A new use for the myco-protein organism. Bio/Technology, 13(13),
1434(1995)

7) Wiebe, M.G., Robson, G.D., Oliver, S.G. and Trinci, A.P.J. : Evolution of Fusarium
graminearum A3/5 grown in a glucose-limited chemostat culture at a slow
dilution rate. Microbiology, 140(11), 3023-3029(1994)

8) Wiebe, M.G., Robson, G.D., Oliver, S.G. and Trinci, A.P.J. : Use of a series of
chemostat cultures to isolate ‘improved’ variants of the QuornRegistered
myco-protein fungus, Fusarium graminearum A3/5. Microbiology, 140(11), 3015~
3021(1994)

9) Trinci, AP.]J. : Evolution of the QuornRegistered myco-protein fungus, Fusarium



graminearum A3/5. Microbiology, 140(9), 2181-2188(1994)

10) Smith, J. : New opportunities in food biotechnology. Food Australia, 46(6),
262-265(1994)

11) Edwards, D.G. : The nutritional evaluation of myco-protein. Intl. J. Food Sci.
Nutr., 44(Suppl. 1), S37-S43(1993)

12) Lant, P.A., Tham, M.T. and Montague, G.A. : On the applicability of adaptive
bioprocess state estimators. Biotechnol. Bioeng., 42(11), 1311-1321 (1993)

13) Turnbull, W.H., Walton, J. and Leeds, A.R. : Acute effects of myco—protein on
subsequent energy intake and appetite variables. Am. J. Clin. Nutr., 58(4),
507-512(1993)

14) Sadler, M.]. : Myco-protein, in Encyclopedia of Food Sci., Food Technol., Nutr.,
1993, p.3191-3196, R. Macrae et al.(ed.), Academic Press

15) Wiebe, M.G., Robson, G.D., Cunliffe, B., Trinci, A.P.J. and Oliver, S.G. : Nutrient-
dependent selection of morphological mutants of Fusarium graminearum A3/5
isolated from long-term continuous flow cultures. Biotechnol. Bioeng., 40(10),
1181-1189(1992)

16) Turnbull, W.H., Leeds, A.R. and Edwards, D.G. : myco-protein reduces blood
lipids in free-living subjects. Am. J. Clin. Nutr., 55(2), 415-419(1992)

17) Turnbull, W.H., Bessey, D., Walton, J. and Leeds, A.R. : The effects of
myco-protein on hunger, satiety and subsequent food consumption, Obesity in
Europe, 91, 67-70(1991)

18) Biacs, P.A. and Beczner, J. : Fermented foods in human nutrition, Catering and
Health, 1, 225-231(1990)

19) Sadler, M., Cottage, P. and Farm, H. : Myco-protein - a new food, BNF Nutr.
Bulletin, 15, 180-190(1990)

20) Turnbull, W.H., Leeds, A.R. and Edwards, D.G. : Effect of myco-protein on blood
lipids, Am. J. Clin. Nutr., 52, 646-650(1990)

21) Trinci, A.P.J. and Wiebe, M.G. : Production of fungal biomass and fungal spores
in continuous and fed-batch culture. Aspects of Applied Biology, 24, 255-262
(1990)



22)

23)

24)

25)

26)

27)

28)

29)

30)

31

32)

33)

34)

35)
36)

37)

Campbell, P.G. and Cook, P.E. : Fungi in the production of foods and food
ingredients. J. Appl Bacteriol. Symp. Suppl., 18, 117S-1315(1989)

Wiebe, M.G., Robson, G.D. and Trinci, A.P.J. : Effect of choline on the
morphology, growth and phospholipid composition of Fusarium graminearum. J.
Gen. Microbiol., 135(8), 2155-2162(1989)

Byrne, M. : Whatever happened to new protein? Food Manufacture, 63(10), 51-52,
54, 57(1988)

Miles, P.G. and Chang, S-T. : "Mycomeat”-A food produced from soybean slurry
by Fungal mycelium, Recent Advances in Biotechnol. Appl. Biol., 577-586(1988)
S FATARA Y e g SEs BR, 53 88-7005(1988)

Edelman, J. : Foods of the '80s, Food Manufacture, 62(7), 75-76(1987)

Edwards, G. : Myco-protein - The development of a new food, Food Lab.
Neuwsletter, 6, 21-24(1986)

AT - B2z WS o8 FFSE AW, 53513 85-8443(1985)

U3 Al RS A=W, 531wl 84-1258(1984)

Udall, JN., Lo, CW., Young, V.R. and Scrimshaw, N.S. : The tolerance and
nutritional value of two microfungal foods in human subjects, Am. J. Clin. Nutr.,
40, 285-292(1984)

Woollen, A. : Rhm’s myco-protein ready for launch, Food Processing, July,
24(1984)

Yanchinski, S. : UK. sinks its teeth into myco-protein, Bio/Technol., 2(11),
933(1984)

Edelman, J., Fewell, A. and Solomons, G.L. : Myco-protein - a new food, Nutr.
Abst. Rev. Clin. Nutr., 53, 471-480(1983)

AT AE RS AR, 5333l 83-1204(1983)

Anon. : Fungus-based food tastes like meat. Food Engineering Intl., 6(9), 69-70
(1981)

Owen, D.E., Munday, K.A., Taylor T.G. and Turner, M.R. : Effects of wheat bran
and a mould(Fusarium) on cholesterol excretion in rats, Proc. Nutr. Soc.(Abstr.),

35, 38A-39A(1976)



38) Owen, D.E., Munday, K.A., Taylor T.G. and Turner, M.R. : The possible nature of
the hypocholesterolaemic action of a mould(Fusarium), Proc. Nutr. Soc.(Abstr.),
35, 127A-128A(1976)

39) Owen, D.E., Munday, K.A., Taylor T.G. and Turner, M.R. : Hypochol-esterolaemic
action of wheat bran and a mould(Fusarium) in rats and hamsters, Proc. Nutr.

Soc.(Abstr.), 34, 16A-17A(1975)

1. 325, S5 AFSEE =5 (AH23), p 38, AL 3] - hard AR 8HS] (1989)
2. BT, BHE: =8 p223~230, S AT 8 0l S35 (1993)
3. &, HEA: AP e EAIST, pl~19, A28t s o] gH(1989)



Kk

Ol M Aler SE7I=IiEAI e HA7EON

— =1
= sEF

1. o] XM

ALt

2IS0lA AlYS 52

H0

2. 0| HEIM LSS Yn

J

ot Euict.

=
[

7050 A

fra 3
o




	고등균류를 이용한 신기능 식품소재개발 및 응용 연구
	요 약 문
	목 차
	제 1 장 연구개발과제의 개요
	제 1절 연구개발의 목적
	제 2절 연구개발의 필요성
	제 3절 연구개발 범위

	제 2 장 국내외 기술개발 현황
	제 3 장 연구개발수행 내용 및 결과
	제 1절 실험재료 및 방법
	제 2절 연구결과 및 고찰

	제 5 장 연구개발결과의 활용계획
	제 6 장 연구개발과정에서 수집한 해외과학기술정보
	제 7 장 참고문헌

