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A7) ZAE A7) Hskd, 7] v AR 2 7] FHAe £35S vM B " S (nicrogranulation)dhE T
h=i]

- 20 YA 100Ce &&= E/% 10° W= 10 Pa«] el 2/%EE= 60% WA 10099 AoisEolA wgdt Hoj=

- RAREA 5Pac s wrh F AEE /R HoE shbe A4 HFBS Ffshs 4] mojol HF ZHA

e AAE GRS,

mlm
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AF

[0061]

Feahy vASHs GAE T
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A A7HA ARl

SF x|
==t
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A

A

[0062]

T

371

2EY 22 HE

wE

gl A

Hgel @4

ol A 2]

g

s

Ho

wr

b, AR,

)
<&

A

= (e}
54&

§l_

ﬁL

Al

ol &

=
=

of waE

]
il
;i

all

0

N

ojp
70
0
juil

X

o

T
ol
K
1A
o}

o))
H

o

3

e}

174

Aus
R

7l AzD(co-dried) A7

i
=4

<

ohozEd, Al

}

k<)
ARl

pal

(e} [e)
3S A
-
.

_]

A7) ) Al ZE 3 Al (microgranulation stage)

A3} A (rehydrated), o] 24 A=

[0065]

ot

[0066]

o

=

A

=7 &% (intermediate powder)

AZ A (co-drying stage)

SF x|
==

ar
[}

=
9
gud

=i}

d

A

A A

1 4 2] (homogeneous) A

3|

A

ahm, @by ojolx]

&

ZH [

=
.

ol

L
L

o

o]

)

o ] A

FA
< dA A7 A" EAH(reduced dispersion)el 9]

ahe]
H
H

2} z)
H
Ely

A7) mAE s A=
uf
v
o] & (the remainder)

=

o

[0067]
[0068]
[0069]
[0070]

ki3

o 9|

‘o
ol

T

X
s

[0072]

p
L

B

S

FAZ(co-drying)

Fihel A2 A2
(intermediate homogeneous powder)< 7] ¢

S

Sk

S|
ol
=

]
74 2

3ol

1A
s

Ak

tol, i

S

Nfo

2% 60T o]

i

Az ool AWste v AL ¥

o))
H

= V=¥

3

KX
o

Fofe] o

i

o
A

/g—

[0075]

o, D(v,0.5) %A

[0076]
[0077]

B
M

O

-
ofp
TH
ofp

H

i3

= 74

]

o

PN
N

=

780] =717} 50um WA 250um=

] 55%

= =]
—

3] 40 WA 65%,

S

10 WA 100%, &
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[e)

23]

o

s
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gud
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Folct,

St<5E (humidity)
2 0.6 °

=
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]

=

Aeiv, = &

=3
=
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[0079]
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GRS o/ s = . e T Ho b2 T <0 ay ) A 8 NoE T Ho hZ
FRw "L E L e e P E z - o mis e -
‘_HH Nl N =" m é.a = ;c.a N _.E, BI of X LC < S = = Z.E N
N g A T - Z o o TE o i o B Nlo % T T TE o
T o [ ~ = = N = o s ol X o = — r
ol =T = o S S - — 1o o 20 X e S S - —
HHw . =®4 L+ M 5T L™ aM F S s$T ok
T xS B ®ovE S L & w op® o FTEWL = i
N - XR O WE - h = N oF 5 _.E olJ H 50 oy oy o N N oF T
ERCY E o B o fu 1 = T e = T
— S o © N il = J o W S No— il
I (e - 3 = TS Ho D o X = § i = e s R Ho X 7o
X ol = & o g o o I X = c M G T L o Es o
TEle ZaT g Bx Py = T x oz T 5 N5 E Pw  x
~ o) S o— S
T P < 7o M =« ey s e ~ _ s o T s O i W
SR B N < =T o3 o ~ S N W R g 0 s
w X A k= < s W A § X o) o
N R = I EE L R s Y 2 T2 wmEw
fu R o T a H Nfo — 1 S X a, Gl
o gV ° S @ = ) ~ H oo T 0 ® K s
o T I . ul 7 N P e o _ = S, o
o o I — e o5 oI WX P=R = & N — X o5
Hop R 2o S X = & 3 : o S X X o B :
mEPT O OEeE K 55 T2 e Tmiz Tz T Sgl =2 Z
T o, E BN 2K g2 = B ygE o TP g Xg w g =
HET zzE o 7 4 =E T OFE o FYOmE & wsET =5 I
) 0 —_ —_
Fre_B <5 = =T° EZx, Foog 2RI kmg g <~ zF oo =
=~ (1] ) N K ™ ~ 2 s =N S x° X —~— oy T X o =
X - oy <] = ol o F N X B W = o =" . 3 o) iy o < H
AT ger L I# g% m P I FTEix o F¥s 7§ 3
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Al(sieving stage),
ko)

e AEstd vAREs 2 D(v,0.5)=2

°] 10%°]tt.

=

A S SpEA o]

7%<]

v Al 3 3}

L

128} v A2 5}

5
=
=

a3}
SHA

|

o] A=W
= 0

2+ Z]

i

[0096]
[0098]
[0099]
[0100]
[0101]
[0102]
[0103]
[0104]

3]

TP

o] =% 45Tl A

F

RECRE

7§l A= F2 10 WA 500/me] B WellA] o] Folx

H

el
ERRED

8% ©]

k2 87l =

1t}

L

=

o)

o}

=

1=}
44 &

13

[e]
pil

371

[0105]

AA s A vz w)

[ R=N
A

-
o))

%0

7A

N
T
H
oz}

el

0

dojA=

[0106]

F(corn

g4, HE

2] (demixin
=
T,
LFF T4

L
L

TC

s

F3lA), 7F2E] =] =(carotenoids),

pul

]

A
1A

1A e,
B

22 2-(CMC) ©] T},

M HH(manioc) HEE 27}

ZE7tEdelEg 22 A(salts)

w48
.
T,

.
5

BA B (fermentation products),

2w

e

A
Brelglo}l, aE,
s 9,

=

“
=
T, =

=

, ()7

A A oF 22
D EUA~EH(maltodextrin),

o

A 47 (vegetable gums)
(starchy bases), 7]®l(chitins) E¥ ZIE2EBAWEAZZQ ~(CMC), ]

(beet pulp),

hyA

[0107]
(microcrystalline cellulose)<} %
A+(essential oils) HE+
|

[0108]

[0110]

-

distiller's grain)o =

AW ol g HT

[

AMEASZ 0 A (CM0)E &6

[0111]
[0112]

el A]

alil
i.e
_ZT
N
Ne

o)
el

0

X

=
at

Ny

[0113]

2FEE° elM 5 W

al

a

9
o oA 10 WA 60%, Bl

3

10 WA 30%°1™

L
L

SHI
20 WA 50%°] L,

= 0

2} z)

A=

FAH ¢
A 40%, W}

[0114]

10

Z2 5 A=
10 WA 20%=

o] AxFEE JoiM 5 A 40%, H}

d=

A

=z

=13
=

H
)

XH
ToH

\

AO

L
L

SHA|

25

3}
=4

p
L

HA

= 0

2} z)

_12_



3|
A=

shiel

10-1616132

s
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L

s=sq
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== 71H

3|
A=

==
yE

IP_E}

JEE 60% WA 100%Y] Aths ol
S

wul
=

=
=]

ol
H

7

Jx] 10 Pag

6
10

L

s

ul
=

- 20 WA 100Ce &=

[0117]

Ton

* S

&,

A=A 5Pa
[¢)

1

>
o)
=

A

X
X

=]

+

=

=

[0118]

]

I

il

e s

KeN
o=

A

a1 x7) 240 Holx= 80%, 53] AHolx= 90%9

[0119]

[e

L

s, ojopg oz 5§}

[<)

[0120]
[0122]

o}

o

o=

e

H(pellets) = FH(granules)? FHZ ATHE=E AL 53

2]
el

—

<
oF
3
M
"

K

g

7

2X10 Pa

14%9) Z%o A, 2x10° Pa WA

3}

TR

2]

b wE

Z(moist compression)3]

ok
H

A
A

Bt

9]

B}

T+ Bepex®

T+ Shugi®

injection pipe),

I (central
o}.

il

she]

tol Al

o] 83 AXElY (drying tower)Aoll A G233 = T},
[e)

o

=

o},

TR
(HOSOKAWA ARA]) el <]

(fluidized bed)

gud

[0125]

to] AL o o] = (monodisperse aerosol) &

Joll 213

A% g

KN
=

i

[0127]

v Al 2 8 (moist

=
GASE, AZ A (static mixer) WolA 3t

L
L

3

[

%]
==

7 3

i
A=

kel

spe] Saqgnh,

[<)

v A 2} SpekA

1
Aete Hof(shearing)el ¢

k)
i

<
=

&

ul
=

microgranulation)

TAA A

[0128]

2EA AE(AH
= DIOSNA®,

50|

u) &) (HOSOKAWA  A}A1])
DIOSNA, Pierre GUERIN % GLATT AMAl) ol A%

w
T

&A (moist)

H,

B

"
i

o 1

= A

SHUGI ®

)

Z

)

L

fu

2

o

g

a4 (2

=

A

=+

A

TURBOSPHERE® H=+ GLATT® Al

(cutter))&9
o=z Us

o},
EEERN

nH

AR o]

s

[0130]

B
<

!

ol
"

A27](fluidized air bed dryers)’te]

=

o

2 frest g7

ol
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[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

Boabyo] npd e o AA o] e, PR WEE sjAEn, FFHE BAA e *& AFE] $te],
ROTOJET® :=Z(INNOJET AFA|)S ARE3H INNOJET® X (INNOJET AFA]) “gollA A=E &3 #8e diste
HAAQl A 2vlS AFESE = Q). o] g A|AElL iAlEe] =F YA H& % (flow rate) &2 3
g ¢ YEE s

FHE FUe o]F, XF GLATT T AEROMATIC 3 =X do] %% (Z7F GLATT 2 GEA ARAl), INNOJET®,
AR Asxgo] mE HAM BA f-5Z(tangential spray fluidized bed)olx19] A& ¢ vl (batches)S 71X
A, e =F JFA(bank of nozzles)E Zte A& 5% T SHUGT o= =9 dl o] Ef(agglomerator)S ©]
|3lo] A&H o w WA oR AxEn, o2 V] IHE BE o] 10% o3, uhEAsHE
8% ©)3t2 I EHEE g}

EHe] 7l
T 12 B2 o] ofdt by B 2B AxwHe ZF dAE NEHoE TAS HozA, UAEE(raw
materials)S 3|M Ao r FPH= ZFES(operations)S A rlololR=ao g AlEEHE  AA
(equipment) 2 32} Bl E (parameters)> 34 Eld¥ o2 Yepldo. AMEEHE I+ ol o).

HA =
= 2 WA & 72 SEM(scanning electron microscope)s %3lo] #ZH = B 2AE9 dxlo] th3k AR Eo]
o},
T 2018 x50), & 3(MIE x200) ¥ % 4] x800) = AolAe mFE meEHol| osle] dojx ¢z}
of #3k Aolrt,
T 5(H)E x50), = 6(Hl& x200) 2 = 7(dl& x800)2 INNOJET® AAAolA ANHE A2 33 A28
S AFESE B oty o] Alzuol] ofsle] Aol dAE yERd Folt),

wgg YAl Aok FAF g

AAd 1 54 ETHES FFde IAA BT AHEY A=x

ojste] AL WA Lol a4 ERECIH, AAATE (A)7hFoln, A R FHAE CE T
24 g B =S Axde PHE 71T Aot

_14_



[0140]

[0141]

[0142]
[0143]
[0144]
[0145]
[0146]
[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]
[0156]
[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

S=50dl 10-1616132

—

FAZ(co-drying) -4

E-(dry matter, DM) 28.7%%1 475kg/he] E&AEMNS (L)7FF EFY e x| x| A4t 165.10° Pa& BA}SbaL, o}

Az =
flob 2o A2olA A&t oR, 113kg/h HER FHUXIAT

- 29 FV|L%: 146T
- HlE FV)e&: 49T

- AHZF(static bed) WollAde F7]9] &%: 40T

FE5 A (vibro-fluidizer) (A 1A4) WellAe] F7] &% 35C

SH54X (vibro-fluidizer) (24 4) ol o] 7] &% 27T

el Az FEE Huls U5y 2uh % VTR, 84 TEE 55% L AAAR AFEEE WA 45%

| 84 TIEL, yuyyd FuyFEH(Penicillium funiculosum)(IMI 378536)2] W a2HE dojxv, 7}
F Fast JEozA AEetolAl(cellulase), AL EolAl(xylanase) ¥ B-FF7h}obA| (B -glucanase) & X

gHek= 19704 &4 2494 E (enzymatic activities)S FHrshs, FHa ofatd @A 5 (fermentation

AVEEE ) dE FUFEAS, B8 EP 1 007 743 98] HEE I, BUHAE 2okt A HelE A
S=7]#<2 IMI(International Mycological Institute, Bakeham Lane, Englefield Green, Egham, Surrey,
TW20 9TY, UK)ellAl, 1998\ 3€ 24U=t= IMI 378536¢|et= WHE®E 7|ebE ).

gk B 63mE T 22 279 Al YAE HiAlskE EAE 7MW, o=
4S FRATIE AR GAdA HEd & JA "k D(v,0.5) 24 S49 BT ¢
o] A7l 117mmol™, 5 (humidity) 7.5%°]c}.

d
)
%
)
2
fru
ox
N
d

i

2. %Al (impregnating agent) 24 3$H23t= WA
3 (impregnation)> & A Ul A, F4(moist) B o] ~E(pasty) HEE ztE A E(AH (cutter))
off tiste] ey, e dAES Xt

wogde] BAe, A7) ugy ARl AsAsE A gus

% A
S5&(hunidity) 14%, 84 150 WA 200mm =2 AAE f= Aol
A7) ARELS wEkA, 29 7% 55T 2 HlE: 372 % 25T 4% Aol Axd),

dojxl AEstE wAlRHSE 2 7 WA 8% FHEES 7T

(%]
o
L
B
2
<
=
)
=
V]
o
0Q
D
=
=
fru
R
S
ol
Lol
rir
[
|

WA 7.5%] CMC &<, 7] Adskel vAlspgsl E2/del A7) el 60T WA 70T7HA] 7FE g
& lkg T 7% OIC F=E 0.25kgo|T}.

73]l =717 300 WA 400mme]

)
i
)
o

2 10 WA 11%°]t}.

olojx, IHHE YPE2 FETHNN dEHor S wpALHoR AxHY, o2 A= Fedol 10%

_15_



[0165]

[0166]
[0167]
[0168]
[0169]
[0170]
[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]
[0181]
[0182]
[0183]
[0184]

[0185]

ole}, ugA sl 8 o7t HE=S 3t

HAEF YHERA ol kA BT 2AHELS 459 AL 7RG T 7FoR, 25%9] 4 A% F=
B 2009 AZX AAA FEE, 5599 AZX (MC FEE(35%E R GACNA AHLEH, 200 ZEHGA A AL
Hoh).
Yo7k, Av] Bo 2XEL 8458 7.6%, Uk 450g/1, 283 TSI 7o Advyo] I7] BEE s
O 800um ©]% — 0%
O 500 WA 800um — 12%
O 300 WA 500um — 46%
O 200 WA 300um — 26%
O 100 WA 200um — 16%
O 100um ©)3} — 0%
4. AY
Zt GAE vl Fof dofjR Bue] EAS ol F 1o 29FsSit).
F 1
A 73 (ym) 355 (hunidity) £
THZ et 117 7.5%
(F2F #1)
3 150 ~ 200 - A% A 14%
(HH3ly B - Ax Z: 7 YA 8%
EAZ] 300 ~ 400 -Ax A 10 WA 11%
(oA B 2AE) -AZz T <10%,
53] <8%

AAd 2: £HEAY Elo} A (superoxy dismutase, SOD) BAE 3= HAA BT FAEL AX
olste] AFWHE WA Aol FHZAIT2FELOLA (superoxy dismutase) &Aol™, XA A7 W TdEG X~
E @ (wheat maltodextrin)o]®, A @ RAA = (MCE FAE A 24 ZALES AXste HHE 7)<
g Aolth
1. F%(co=drving) T4

N

A% E(dry matter, DM) 9.5 2%Q O5kg/ho] EAEeNS WEurEY Elele] AA A 95.10° Paiz BANS
3, olee} e oA A&HAloz 9 5kg/

=
Bl
I
il
ot
2
N
p‘h
32
)

-9 F7ILLE: 110T

- HlE FU]e&: 50T

g Ax FEE Ble Uy gtk $H VFeR, &F 84 500 2 U SEYAEY X2]A 50%
Aozl o] D(v,0.5)2A RHE H d7do] 7= 95mel ™, T5& (humidity)e 4.5%°]t}.

o A=
TS dS U

=

o] BAE Fall HehslEil(pre-stabilized), W&3, T3+ 74

H
o

_16_



[0186] 2. A A (impregnating agent) =X THst= oA

[0187] st (impregnation)2 & WA oA, HFX(moist) 2 Ho]~E(pasty) H2ES 2t A E(HH (cutter))
of thate] FPEH, o] dASS £t

[0188] O 6027 AEES A Efste dA(Ax 3 +4d #2 F55 kg & A= (MC =% 0.25kg)

[0189] O 90x7F WRkS Fusle] Az F3F #2 B9 FEE lkg T kg9 Bl &R B HUlsts @A

[0190] O 90%3te] HF E3dA

[0191] Ao B4 7] Wz AR AsAsE 2YEkA ¥EF AEES 45T o)ste] xR fAEHA,
S5 S (humidity) 14%, 4 150 WA 200um 59 YIS A= Ao},

[0192] A7) BARAELS Y VISR 60C 2 viE F7IR% 40T §5F A gol A AxzFr.

[0193] doj AWt vAHE BEe 8% Fd5ES 7HA.

[0194] 3. & A (sticking agent)® FH = WA

[0195] 7%2] CMC 89S 60C WA 70C7HA 7Fgd3dl. 22 ONCel ¥, myE xUsty vAas Bde] Az
F2% lkg T Ax QIC F=E 0.5kgo]th

[0196] o] Aol dojx Bk H LPo] A7)7} 300melH, d5E FEE 9%olt)

[0197] HE AGERA dofd A B ZAEL O3 S /Kt TF 7ToE, 2099 &0 AR FE
B 20%0 Ax AAA FEE, 60%2] AFE M FEF2(10%= S DANN AHEEE, 50%= ZHGA NN AR
).

[0198] oz}, A7) B 28-S S 9%, D 400g/1, 283 thea g Aol A7) BEE JHXIth:

[0199] O 800um °1’¢ — 0%

[0200] O 500 WA 800mm — 7%

[0201] O 300 WA 500em — 35%

[0202] O 200 WA 300mm — 38%

[0203] O 100 WA 200im — 20%

[0204] O 100im ©)3F — 0%

[0205] AN 3: v ok(bacterium)E FHH3lE HAA B A Az

[0206] olate] AW e WA ARo] FERME# A(lactobacillus) EFRe whe|glofoln], X XA = A=
Perfectanmyl ® #¥olm, &A= (MCE FAE AN £ ZAHES Axshe= WHES 7]&38 Aol

[0207] 1. 371 Z(co-drying) §+A

[0208] 29 10 wtEPlol 2 dfaks AXE(dry matter, DM) 105 %% 105kg/he] W w7l (fermentation media)S
Perfectanmyl ® A% AA A6l 50.10° Pa HAVIT, ofefo} 2o ALox A%HA oz 45kg/h SEZ &
FE el

[0209] - QIS FVRED 90T

[0210] - wE FVRE: 50T

_17_



10-1616132

s==4

[0211]

S (humidity)S 4%°]c}.

=] A~
sh5

= 45mel™

780] =71

o)
=

[0212]

[0213]

A

)

3

SF x|
T

A (impregnating agent) 2

SF x|
T T

2.

[0214]

&l

TR, o

EERPY

ol
H

Fo] A (climatized)

Ey
=

(impregnation)< il

SF x|
==t

[0215]

= 0.2kg)

ol

T

i

[0216]

7hebe ©HAl

=]
T

KeN
=

lkg & 0.4kg®] H]|&E =

[0217]

ol

[}

[0218]

[0219]

ey

|

—

ES

N
Ho

e
=]

dolxl AesteE v A st

[0220]

Al(sticking agent) &

2

=]
1

3.

[0221]

™

60C WA 70C7HA 7}
Z CMC &%= 0.66kgo]t}.

ol o
1=

7% CMC =&

[0222]

A

g 3

1k

==

NE

1

[0223]

0.2 ol3fo|t}.

(water activity)<

44

7N1FO 2, 10%9)
2A AFEE™, 10%=

A

o))

[0224]

AzA g,

SFx]
==

A A

L
o

(40%

~
K

450g/ 1]},

=i
==

Golt, 4]

[0225]

3} XAl (antibiotic) S ¥

Al 4:

[0226]

SF x|
==t

() 7}Fo]H,

J =

A

FAA N, AA

Efel E]ZAl(tylosin)

€]

[0227]

3}H(co—mixing) THA

=

1.

[0228]

=

i
F A AR FEE 449 L LILE 56%.

33t

z

g7

(wheat flour)<}

13kge] L7H5

=
=

A 96. 459 (D))

2

] 10kge] El=Al

}6]—

=]
=

[0229]

A

[0230]

4.7%°]t}.

40imo) ™, <& (humidity)<

L
o

740l 7]

a4

I

9] D(v,0.5)24 =44

[0231]

ojp

3]
=4

ul o
==

(pre-stabilized) ¥

[0232]

ot T

]

A (impregnat ing agent) =24 &t

SF x|
T

2.

[0233]

&l

TR, o

2 5}l 4

ol
H

Fo] A (climatized)

Ey
=

(impregnation)< il

SF x|
==t

[0234]

_18_



10-1616132
= 0.4kg)
7] lkg & 2g ©l

ar

[}

s==4
et @A

CMC

T8 50T

lkg & 0.1kgd] H]&E =

u) Al 2t 5 8}

3}

Al(sticking agent)® &3}

=] e

=+

=]
1

3.

[0235]
[0236]
[0237]
[0238]
[0239]
[0240]

™

60C W= 70C7HA 7F

ol o
1=

7% CMC =&

[0241]

E 0.14kgo|t}.

5

X
0

il
—_

& 5.6%0)aL, o] e Hhg o

29
IERE=Y

13
=]

7§o] A 717} 500ume] ™,

[0242]

ol

o]

0.2 ]

o

.

(water activity)

e}

3} A]

=

Az

A ol

&

7NFO R, 27.5%9)

Ok

=

l

X

A==

A
=170

]

[0243]

=

2, 20kg/h

1o

&4

= MC= 74

Eayc]
=

527
S

A=
A 2ol A

]

™

=z
[e)

L.

CMC

shan, ofelsh @

a7hE o] Eol, 3
/\]-o

=]

RLN

450g/ 1]},

Pa=

L

L=l
=
5

A

] FEE, 37.5%2

o] A A Al 100.10
(static bed) WA #7]¢ &%: 40T

=

, 35%9] H=x AA
(e}

g

FAZ(co-drying) &4

=

(e}
AZE(dry matter, DM) 155 %% 400kg/he] o} ~E®-thedf-(astaxanthin-rich) & "w/ME ZEF7HH)

AA 5: FtRZE] =9 = (carotenoids)

FEE
wolzt, 471
(carotenoids)
I

- A3

=

1.

[0244]
[0245]
[0246]
[0247]
[0248]
[0249]
[0250]
[0251]

2 7hR |

=t}
=

o] AZRE 75%

= gol

7o 2, JFFRE o]

oo F

3}

e ge

on

o

iy
W=
N

N

=

olel th

[0252]

5%°] T}

o

-

Ho] ~E (pasty) S zte BAEE(FH (cutter))

105me) ™, &<5& (humidity)

=i
=

pu

L

780] 7]
st A
A el M, 57 (moist)

]

o)
2]

} 2 A (impregnat ing agent) 24 3t

(impregnation)< 114

3
o

]

of o

O 90

=

dojxl o] D(v,0.5)2A FH

O|E A AA 25%

3}
™

2.

[0253]
[0254]
[0255]
[0256]

oy

o] dA=E

KeN
=]

tol a3+, o

S

= 0.5kg)

;ot

el
Wi
TH
zel
~

N

[0257]

_19_
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10-1616132

s==4

[0259]

o

[0260]

[0261]

|

A

st o
60°C WAl 70C7H] 7F

g
£ (MC F&%& 0.25kgo]t},

A (sticking agent)® =

=+

=]
1

3.

[0262]

™

ol o
1=

7% CMC =&

[0263]

Zil

g 3

1k

==

NE

7§ol A 7|7} 300umo] ™, ShEF&-2 8%°]tt.

[0264]

ol
oH

7|0 R, 40%9] JIRE| o= &

[0265]

Al ARE-

= 3w

(27%

o
=

o)

Al A AHEE).

)
‘Buo

p
o

=, 20%

358 8%, D% 510g/1°]t}.

velrt, 4]

[0266]

=

o
mh

b
Nd
=
H

e

0

AN 6: Af(essential oil)E {3l

[0267]

H

1 ek

MC= 4+

L
o

Y7tFo)H,

pi
L

frolm, A A4

[0268]

3H(co—mixing) THA

=

1.

[0269]

A 2ol A

b, ofelsh e

A}3]

Paz &

5

4o AR A Gl 150.10

A7HE B

z}rﬂ]—

5o A% 50kg/hE

o}

[0270]

SFATE.

a3

54kg/h £E=2 &7

[0271]

Z1EoR, nEo AF AXE 50% 2 UIE A A A 50%

o]
ToR

o

,ZT.:
-

N
e

!

ol o

[0272]

7%°] T}

50mel ™, 5 (humidity)-

L
L

[0273]

[0274]

st A
A el A, 573 (moist)

} 2 Al (impregnating agent) &2 3F3l

3
o

2.

[0275]

Ho] ~E (pasty) S 2= AAEE(FE (cutter))

=t}
=

(impregnation)< 114 9

e
o o

[0276]

oy

o] dAE

KeN
=]

tol 8=, o

S

& 0.15kg)

[0277]

[0278]

[0279]

N
Ho
o

—

0
o]
B

ozel

71

[0280]

st v At

o

o]

GH

[0281]

HF2Z A (sticking agent) =

3.

[0282]

_20_



10-1616132

s==4

™

60C WA 70C7HA 7}
Z (MC F&% 0.18kgo] .

ol o
1=

7% CMC ¢

[0283]

Zl

g 3

1k

==

NE

7§o] A717F 450melH, FEES 8%oltt.

[0284]

7|F0 2, 37.5%9] JFFRE|xolE &

ol

[0285]

Al

)

KH

]

13
=]

L
L

(10%

=]
=

Al A AHEE).

)
‘Buo

L
o

AFS-E™, 15%

358 8%, D% 550g/10]t}.

thob7t, 7]

[0286]

AAd 7:

[0287]

21 & uFe

1.

[0288]

SEMS ©]

[0289]

GLATT® X+ AEROMATIC® E}Sie] %F&

st

oF

=K

all

0

N

H
e

GH

frout

=
=

|

oAl A=W, 355 =% CMC

&

A

€

o] INNOJET®

=0
===

- ROTOJET®

[0291]

all
nze)
Nd
=
H

Z(built-up

[0292]

A=

=
=

fluidized bed) W2 EAgo=ZH, 14 A A]A

[0293]

B
m@

[0294]

N

e

2. A3

[0295]

SEMS. =
(voids)9] &A)9 HEoi,

)L

Aol zolE A=

o]
H

[0296]

o3

Eu

Z}2] o] A A (heterogeneity)©]

o]
H

[0297]

M

[0298]

A% 54

teo] o

" o
=

el 3Hfd a0 2%

[0300]

H

71
7}

o

ol

[0301]

Ict.
t)A Y (conditioner

17 $1% Ao

5]

3

=2 =
= %

(enzymatic activity)

24

A& (preparation)®] &A&

output

o}

[0302]

processing temperatures)(80, 85 % 95T)7} AF&¥ AT},

A & (preparations)

=

[0303]

_21_



[0304]

[0305]

[0306]

[0307]

[0308]

[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

[0320]

[0321]
[0322]

[0323]

S=505l 10-1616132
A3 10 59.998kge] 4 318 & VY] JhER V1R AR W 3¢0] 2 2AEE A HT 60kgd] E3E
& 60rpm 3K 53 SHlo|=E ZhE MM E ARESte] AlxsT. EEE 28 w7t TS

e 20 2g9] B

mixture)S A28}

dEI} 498ge] A 318 H= VI JhaRF 71E APRE 500g9] <H] &3 (pre-

39.500kg?] & £8 == 7|9 JhaF 71E AR 2 ] b E9EE AAE s 40kge] E9ES 60rpm

% G d
ga%we] 59 B 2% YAE Agst] Axdan. ETE 2 BU FYHA

- ADISSEO France SAS Ab Al©] % ROVABOI EXCEL APl ©l-&3lw, T%F 71Fo®, 80% B7HF % 20% WA
Ais ek A= A B A= Coll gloM el BaS(protection)o] wiAlE i

o)
F-
FN
BN
o
il

- T VTR, 20% WA AR, 25% U7 AA A, 2 BAE BEAE 556 OMC(EHEAl 2 F-FA £5) &=
= A4E D H ERAE 35% QUCE FHrdhe & ol o3 RneTs 2t 245 X8,

. 2
m\n
R
fu
o
rlm
rlo
Okﬂ

O

“L/?E/H(Pemcz lium funiculosum)(IMI 378536)2] WA ZFEH doAXH, 71 Fa3 JRrozA gt
Al(xylanase), B-2F7MUolAl(B-glucanase) 2 AET}olA (cellulase) S EEsl= 19714 &4 SR
(enzymatic activities)S &&3dle, =¥ o7y 2§ WE(fermentation wort)SZA], ALA A=
ROVABOI EXCEL APS- 7|Wko g 3lir},

Ag Rz ' WA (batch) ZHH Az loen, 7] 934 42 7
)

A7 EFE(AEYE 1 Ev 2)2 W(bags)ell $IXH7] o) AMAE AElolHRE HAXIY. 7] AT e oy
Yol Al BaE F(quatering) Ao 20714 AE oA, &F lkge] E3&E X MES FHSI3UT).
1.2 3 H3letA

73} g2EE FJH vho](3kW KAHL 14-175 Z#|2~)E o] 83 A8 2y AoA FdEUT. A7) AFEE
15 kel

= T2 gol= dmm A4 2 24mm FA(EF W& 6) AEES AH| S}
Zkztol st H=Ed glojA, 7] tolE wit FHE
& YA-Ax717F AMgEY. W4-Ax A2 4 W47 3
o] Hojx 5¥olt},

oF 500g9] 7+ Y AxzE S HRAES FHsHU.

S Az @ Yztalr] skl A
Skeol 1 el 9] A (load)o] 3}

1.3 331518 Aohshs] ddstel el Mo H4 9 AE &

WE] 24 0 FEe 7] xelxo) bdslE 24 BH(AT F5, AT 2w AY L Lw)elA Ay
gt

>

5 (hunidity) 2 tho] WA o] AFA|7H(residence time)e] 4L 7 HAES] A3 I FoF 24
el

o 7]xste] F3E At

2 zZYx 22 gdeEE A7) HAEE Fdche w9 dA YA 7S AT GEs AE FAx).

=4

A
o,

=
)

7] =4 (steam measurement)

=719 @ F&28 F£3 AT EY o] (acquisition software)oll &ate] 130l AR 7| Z %},
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[0324]
[0325]
[0326]

[0327]

[0328]

[0329]

[0330]

[0331]

[0332]

[0333]

[0334]

[0335]
[0336]

[0337]

[0338]

[0339]

S=50dl 10-1616132

U~ ~3% F37](Bis screw feeder)®] A& H(set point) =4A

72} HAE BRI FEoR S4et

LS.
HE
&l

& (press output) e =4

2
J8
i

H2 30 2A toldlA viEE = S FAE SAFeRA S

b
=3
L
i}
Lo
Ly
o2t

Ae AvEe] st AEHE L 54 57 ATEdofo] SJate] Lo @My ),

71 A= (output) ZA, - geldEle] 9lste] F 7|5 A (net specific production)(kg/kWh) 2 & 7]+

2R (kWh/T) & AF=3 5 Q.

tho] wlelAe] shgje] AlFAIZte] =4

A7) HYsh seblEE e theel aof Holel vehiglon, ot 44Eel 2 A8 (conversion phase)°l
dlse] 2oksIsich,

¥ 2
Al z§lshs A=
HAE e 25w H 2 2 F S (T ) T8 (%)
a7l (mV)*
A 37 18.6 10.7
B 37 18.8 10.9
C 80°C 37 17.8 10.1
D 37 17.9 10.0
E 37 17.9 10.2
A 38 19.2 10.7
B 37 19.2 10.9
C 85T 36 18.3 10.1
D 36 18.4 10.0
E 36 18.3 10.2
A 37 19.5 10.7
B 37 19.6 10.9
C 90C 36 19.0 10.1
D 36 18.9 10.0
E 36 18.9 10.2
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[0340]
[0341]

[0342]

[0343]

[0346]

* 7} H2E Aol A =% )k
wx A7) HAEQ 712 mAd A

wex T 2R 0] W

o

A dojdl Hagk(1zx viok 14 %)

S=50d 10-1616132

F* 3
AL WEEE 2A%
HAE Ay 2= L= (T)* =71 =7 7% 58 (%) **
(10° Pa)* (kg/h)+
A 80.4 1.6 4.5 15.4
B 80.2 1.6 4.5 15.2
C 80°C 80.1 1.6 4.7 14.8
D 80.1 1.6 4.7 14.7
E 80.2 1.6 4.5 14.7
A 85.1 1.6 4.8 15.7
B 85.4 1.6 4.8 15.5
C 85C 85.1 1.6 5.2 15.0
D 85.3 1.6 5.0 14.8
E 85.0 1.6 5.2 14.9
A 90.1 1.6 5.6 16.3
B 90.4 1.6 5.6 15.8
C 90T 90.0 1.6 5.8 15.3
D 90.2 1.6 5.5 15.2
E 90.0 1.6 5.5 15.4
« A7) B 7% BAe] AA Aol BER(E vhek 1) 3
wx T S| Hitgh
¥ 4
LYo wESHE 4§
H2E Ay &= o] 2% tho] AF/ET 2| tho] AFAIZF Ty~
(C)x =2} (s)wxs A E
(C)wx (kg/h)****

A 80.7 0.3 7.3 42.3
B 80.7 0.5 7.6 40.6
C 80°C 80.1 0.0 7.3 41.7
D 80.8 0.7 7.4 41.5
E 80.0 0.8 7.4 41.7
A 83.4 -1.7 7.4 40.7
B 83.4 -2.0 7.3 42.0
C 85°C 84.5 -0.6 7.5 40.3
D 84.5 -0.8 7.4 41.0
E 84.6 -0.4 7.5 40.8
A 85.7 4.4 7.4 40.9
B 85.9 4.5 7.4 41.4
C 90T 86.6 -3.4 7.2 41.8
D 86.8 -3.4 7.4 40.9
E 86.8 -3.2 7.4 41.0
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[0347]
[0348]
[0349]
[0350]
[0351]
[0352]
[0353]
[0354]

[0355]

[0356]

[0357]

[0358]

[0359]

[0360]

[0361]

[0362]

[0363]

[0364]

[0365]

S550dl 10-1616132

« 7] HAES] 7% wg] AA oy AEE(12 i 1) 7

wx 247 B2ES 718 wpge] AA SHE gh(Told E- ATMUIA WMEHE 2ABe %)
wxx 20eme] FHe] FAZTE AHEE
AH =49

menel 44 A ofdls gk

sk 30270 MEL S

FUO

2 (Flow rate): 9F 4lkg/h,

o
&
A ZRE o] A& ek AP (processing temperature): 80, 85 = 90T,

Z7]%(vapour pressure): 1.6x10° Pa,

wpolo] AY 3ol AH: 10mm

E&
[o

]

i
ol
o

2. &4 P Ay

2.1. DNS npol oet B-orIhiolA

2 HEEE -1,3(4)-FNo2FH| B-FFIlolAlo a4 Jheiael 7nkeith, vk AAES
YE 28] 443, 5-dinitrosalicylic acid, DNS)= /\}JQLOP@ 7+ A 15 (reducing group) 14%01]*14 =
A A (colorimetry) 24 A3kl A4, &k 7HeEd oF 8753 Hashe ==

FALE FHAE MRSt AAEHY, 1 FFEE 540nm°ﬂ A EHEY. 2EE G482, oA FFFALA

FZ(glucose equivalents) o2 F AT},

pl 5.09] 0.1 YEFIAEHCIE 5N (sodium acetate buffer) o] 1% B-=F7+ &N (m/V) Imle} HHe
FroZ gM(dilution)d Eh &Y InlE FHdhe £HS 50THA 138 &<t wigslh. 4 vh82 2ml
°] DNS &R (FF WA 1%(m/V) 3,5-HHEZA AL, 1.6%(m/V) NaOH, 30%(m/V) ZF 2 HEF F4
b (tartrate) (4)) S H7pgtoan AxEn, 47 S0 HL 95T e F2 el XA F 30
A A27HA PAGR o) o2 wEstEY. 2 1mlE &Nl Hrbstar, FeHd® Zeol(optical path
length) 7} 1em®l Sk A Yol A 540mmol| A o] S-=E SA S}

sI=(absorbance)= 7] &4 &9 Aol DNS7F H7bsE = ¥ & thete] dojx= goz BAS

-

= A7) HaEo| el o] DNSE Ha == 0.00 WA 0.04%(m/V) e 73229 st 17 8947
H 2 E S8 TAske 29 umole gto= HAF AT},

A%=-1,3(4)-B-FF7tolAl(endo-1,3(4)-B-glucanase) A 9=, HAE ZHAGMH 5.0 2 50T)
Sloll A, B, AXNE 2¥WG 1pmoled] SFA: FFS WA= 849 Joz Hodt,

B-D-1,4 7“;5]’% Shi-3le= AAUE AL #H(birch xylan), XY=~ Z#]9(xylose polymer)2]

5 E& 3,5-YYERAZAXH(3,5-dinitrosalicylic acid, DNS)& A}l&-3}

15 (reducing group) el el =712 A A (colorimetry) B SA3te] AAAT. §4 7188 ol

24 3 T AT AdRes S ARgEt] AAEM, O F5EE 540nmel A
AP, AEd 5428 E ool AU~ TG (xylose equivalents) 02 T AT},

pH 5.09 0.1M JEFoIAHOIE &= (sodium acetate buffer) e 1% x2H}pF AL &N (m/V) Iml& A
A3 F£Fo 7 A (dilution)® &4 €N ImlE THdle £9S 50TCAA 18 B wjksdy. a4 vk
2m1 2] DNS &N (ZF ol e 1%(m/V) 3,5-tiUEZAZ AL 1.6%(m/V) NaOH, 30%(m/V) ZF © UYEH
A<
+

Marsd (tartrate) (4))& F7Fo=s AA T, A7) &4 A 95TAA F= 2 Wl AAAZ F

BN o



[0366]

[0367]

[0368]

[0369]

[0370]

[0371]

[0372]

[0373]

[0374]

[0375]

oA AL7x WAZH(E5R oo EMN FAIAT, e 10mlS
%.

path length)7} 1cmQl 28k A Wlo Al 540mmol| A o] %

s F3 Hadts o pmole Fow HSkAT,

AE-1,3(4)-B-FF 7ol Al (endo-1,3(4)- B-glucanase) &4 9]
oA, £, AAHE 238F lumoled] ALZ 2~ FFS A= T4

2.3 _H==AW (viscosimetry method)oll €3+ = ehi}obA(xylanase)

=X (absorbance) A7 &4 &9 Aol DNS7F H7lE & @

o

il

9

S=50d 10-1616132

of H7lsta, Fstd= Zol(optical

)

of tate] dojA= o WA

= A7) HEEol et o] DNS& &= 0.00 WA 0.04%(m/V) Hele] AdRexe] thekst 35 &t
H

ZA(H 5.0 % 50C)

B gAEE SAE Y9 d-1,4-B-AdetolA (endo-1,3(4)- B-xylanase) 49 AAo| Eo] H&Hr}.
Adx-1,4-B-AdettolAl = Adade] JAZAI= A (xylosidic linkages)s 7Fidlgitt. 2 HEEx ¥,

ofgbu o 2 XgH B-1,4-ALT vEHF, fre ok

=2 (arabinose) &<

A2~ Ast(xylosic

linkages)®] &4 7hpEiaed 7]whek Zolth, 7] a4agdS A3 el aid] =4 stolde] ¥ ofeH| =

2 @ (wheat arabinoxylan) &M Hx 7rAo H|# s},

AL pAURoL TYS AT YA ZA i S,

s
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