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BFE A EER TR AL I IMAETAAEE o p AR EF Y
Bos L T A 4 450~2000 2 % 0 FE U ORT A AR B
SN A - AR EE PaAs AR EE S Al

AFE WL FARATR RF F 0 AEPL 6110 > A BRAFR
FeBIRMR SR~ 5 E Rhe B8~ Z 89 s o R L~ R E PR 5 R4
%2 T 2R LR E (R0 2004) o

P @S YR I RAAFR o d R AR g R E S

el

BEF L B AEIF AL AT FREL R E T EET L
Voo B Rkt o B @B (M fr £ 2 2001)- 12 (Antrodia cinnamomea)
E F M (Mycota) ~ # + & ™ ( Basidiomycotina) ~ & B %
( Hymenomycetes) ~ & #" # P ( Aphyllophorales) ~ % 3 &/ #*
( Polyporaceae) ~ &3/ (Antrodia)(+k > 2004)
223 1990 # 4 Ganoderma comphoratum 2. & g =X A3 % > 1995
# [ 2 Antrodia cimmamomea 2. fAalw & 0 1997 £ AT & AT E
Antrodia camphorata B Z & % 2 £ & * o« Xa m 3y A B # W
camphora f5 #§ %07 » & A #AHCamphor Tree) i & = 4 ¥ F - e 2

* A4 H % terpenoids(— #= FEE 0 £ BHEF 2 BHARF 5 )



pEAELZ E 2R b 2004 &3 &3P FIRAE P AT T eh
~ { % % Antrodia cinnamomea T.T. Chang & W.N. Chou -
BARYTE AR A D HP 2otz 6 £ DE Hend

&

fo

AR 5 R R A B B R R 4Bl - (a)

AEFTNE(RACE > 2001) 0 4= 2 PEfiEicd > BrES L0 &~ hicdh

SN ARG RKF G o 3L S EL  RER A5 ATHEER
d o ENPERALE T2 e TR BRCTh e FI s A0

8250} 3323 (4% 2004) -

55 F A~ § & F) Sk (generative hyphae) ~ 4=+ 8 (clamp connections)

™
=

% #] 4% (skeletal hyphac) 5 § 1% F 5 32 + (basidiospore) » 3| i
& #rgt 2. Fl4Mk (cylindrical) » @ £+ 45 & &4 % (clavate) > F4: 48 3
fidr® - (b) HEMPFE s TP B o X E LR (Hho
2004) «

B2 &4 FEMS L 5 5 FE(polysaccharides) ~ = #LEE 1 & 4~
(triterpenoids) # Ffi% 5 (steroids) » H ¢ S v L AL A4 2 P
#1B AT R F 0 = HA S AUk BTG B BIREATRIE ek -
PE AT RO RS TR S R FIAR

AL

Fend v & a4 " (Hh0 2004) o REREE R F]



oE (b)
Bl- W@+ RWEGEEE 19992 H2Z0)F % E(Wuetal,

1997)
A. Generative hyphae(2 78 ] .3%)
B. Skeletal hyphae(# 2 #.$%) s
C. Cylindrical( 2 %_# %) ; D. Basidia(# + ) ;
E. Basidiospores(#% 7 + ).Scale bars=10um
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>3 EX RIS 2 A3 E & 3x10°~5x10°Da & § ¥ i
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HIE T @k SRR ELE S T g Bl (852002 Hhdrd 02002)
LIFEREHERATE LRI ANE FRERY DI EY vV R
B GST ¥4 4 svenid o U8 HoOp R hae 4 0 Flot ¥ e 7y
By v > %a R DNA @da g it 328 w32
(1 + 2004) -

B p JpEME B A &/]%i (anti-hepatitis B virus
activity) < i * e 2 & ¥ & F ¥ 3 F M ¥ * (cytotoxic
effect)(Lee et al., 2002) ; % N 5 GEAE BB 2 REH R %? - b2 i
PERESP I J Jm *2 (Leukemic cells) e ¥ 47 4] H 3% 7 (Liv et al.,
2004) ; FASE AR E B G R e PR AT 0V A Ml
i d ¥ i T (oxidative damage)(Hseu et al., 2002) o p* *F g7 .54 48
7 R EPBdRG hFdg it 4 > 5 B R4 (reducing power) % A
% (chelating)s 3t + iz + (Mau et al., 2004) «

(=) B-1,3-glucan 4 %

B-13-Di Fpk 5 — 75 6 S - m Ak AR (i P
FAME RV RERFELAE Y BE O EAFI LA EE(E
2002) < B BpE2 2 TR Tk 5 oRA AT B AL 5
SRRSO B-1,3 L 4ax B-1,6 X4 R E FF R

3l A G B AR b AR AR F (R > 2006) -



* X-ray ¥4 $74c B = F 0 11 B-1,3 425 0 D-glucan #

R AT ?*&‘\(helix)‘%f#%?}w UG RN e Sl 1}#?‘ e

N

A5l g g v chE & A F ORI o & > 1999 - Fp
B-1,3-D-glucan 7z £ 4% % » H IS 4% 3 o
B-% RPN ALAED ST B fo L P A B kA
(complement system)} B 4-@] T - 4 HF RS R R FE AR
Mz IR AR AR F R F T P e A & 3f ) R
CR3 & p-# Bpheni & AR > S5 r0vh @ f2d o 3~ Eviflm®e 2
PRAE dmre b ocn CR3 f € FIH RPEAveh 3 ol 505 0 K hlm
A ME o1 e dMF 0t 00§ RGRER R e o
AR o B e F SRR FIS 0 i TRy ot X Ren
s (0 2006) ©
B-1,3-glucan 3 & # | /2 : Aniline blue & % ¥ {5 & 7
KigRHEd w5 S PSR * hF KA A 0 8 kEF aniline
blue ¥t B-1,3-D-glucan & 3 & — & &1+ (3% > 2003b) » ¥ 4311 ¥
PIE? AF i3 A imo o222 5% ek Sk
GV e BT R A e
Aniline blue-glucan 45 & 4 en¥ K % B > € FlI3 R ¢ hfp+ 3%

BpH E2 B RB L irF % ? 1 laminarin(;* % 7 p¥) i1 5 1%
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Bz FEB-1,3-D-§ RpEens + Hd] o 455 P-1,6- A sz SR (kB e & 0 1999)
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IL-1:4 9 o fmP2 2 (5 EvEm gz > Valde g~ B L2 Fite o 3f);
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# x> d SIGMA % %% {¥ & laminarin £_¢ Laminaria digitata

¢

+4

P keh i pE o BARSHEST L B-1,3-D-glucan » > #ic
e B-1,6-D-glucan > @ #7ipl 4k &8 2 O 4o 3R anfdag o 7
R ATR D ES €7 oo

iRl 53 R P D3 58 & € H 4c laminarin-aniline blue

FEBPR 5 pHED 3 AF10° FHmAk €52 H 4 & pH

1153 &~ ER> % > & 25CH B-glucan ¥¥ aniline blue
X R BoR(F 020025 % > 2002) - @ Aniline blue ¥ 5t 22 ¥ %

13 *‘i}i%ﬁé_i F R o AT E Ao » NaOH #& & 2.2 sample ¥

Rl

SERchZ MRS R S H ORI AT F RE S o4
eiE F B3R B 2 NaOH @ik & (Young and Jacobs, 19985 & >
2002) «

B-# FPET s cnpE B 2 U WA S ALR
mPe > 4rE ?‘F'I’ CTLES ?‘F'I’ Pitime s T ~BwmPz % p 2R+
e & oo @ H 4 k- i W ¥e % (cytokine) 0 4 P B o e 5 F] S

(TNF-a) ~ 4 @ % (IL-1B ~ IL-6) 2 + 3£ % (interferon) & > 12 if 3| $r

R R (F 0 2004) -

EAT RGBT HAET § ObE Dz R & e
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- edpuRpmied R4 o BV A S
TSR] A P (2 foF 0 2002) 0 T E4 B GRAF At
H 4T m e 5 F TR > F B U L P AT E TR R
TR EF (kB & 5 1999) > Foap 3 rxd ra] Angiotensin
converting enzyme(ACE) e/ 44 > ¥ Mu BR %5 S ¢ b (§
2004) » ¥ 4 ]3Fg fmre HepG2 2 & > d w48 & g‘fﬁ )
M s e B = k= o) B8 (apoptotic body) ¢ & H ¥R e AR
ie 4 Bt % ¥ o fe & < (apoptosis) @ ZE 3k & 0F H
(necrosis)(zg * 2003) -
SO AT A RS

AT MFEEE RS SR ARG L ERAR D

ST
4y

s
o
AN
oy

FORRRET S MR EpEE B-13-F RS -
d 4 & (Lentinus edodes)+ F #8 3 B~ ) eiajic ks fir 0 A (8 2 31
BAs ~ BARNRGR 2 R MERAE 0 o HoKiRr WA 2§ AR
£ & > 1999) o

¥+ Ao B-13-3 KpEpe s 2 A0 b7 3l (exo-) 2 o2
(endo-) A (kK B e M & 5> 1999) 1 F X F L E 4 E A~ L
B-(1,3)-D-glucan’ exo-glucanases ¢ o 2L hshik 5 - B - BH ~

(FFM)7T  EXl@Er it [ S b FXFEARL S RE
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#%f Ergostane

e

31 & 47 (5%,2003a)

Methyl antcinate A = Methyl-Sc-methylergost-8,24028)-dien-3,1 1 <one-26-oate
Methyl anteinate B = Methyl-da-methylergost-8, 24(28)dien-3,7, 1 1 -trione-2 G-onle
Methry]l anteinste B = Fhankwic acid T

Compound name | R, R, R, R: { Rs | Rq | Ref
P—— = H; -0 H; H H 1,
rﬁ.nminﬂ[zh.mhﬂc acid A) =} =) = () H; IH H g, b,c.d |
Antcin C = () p-OH = H; H H a,c
lAptein D (Trankuic ackd F) [= =0 =0 |H OH H e
Aatcin E -0 Hs =0 iH: — H AY °
Antzin F =0 B-OH |5 H, H AM
Anicin G =0 o-0Ac =0 H; H H iH
untrin H (Zhankuic acid O le-0OH !_= ={1 a0k H H boc.d
Antcin | (Zhardosic scid B) [aOH =0 [0 |H: H i} b,d
!mmﬁ antéimde A = ) H, =} H; H ZH, e
idethy] anicinaie B =0 = =0 H; H CH;CH, |e
{Metiny] antcinae G = a-Dae =0 H; H CH, &

Mzt anicinate H aOH |=0 =0 |pOH |[H CH, ¢
Thankoie acid E aOH (=0 =0 a-0H [H H.CH; [d
= Sl
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fe K fETR) A L B e 2 #(1,6) branched (1,3)-B-D-glucans - p* fi¥ %
FOKRLMAL F A BT AL T R kRS AR
(gentiobiose)(3& ° 2003b) ; @ endo-glucanases ¥ % -k f% 1 4&
(1,3)-B-D-glucan F sniz @ i=% »RfEA P 5 X 2P B NEPEE §
5 HE(GE » 2003b) -

Z # " endo-fr exo-p-D-glucanases % = ¥ > — # I E

endo-B-D-glucanases L #-=+ & F § RFE-KfFE = o F 0] a8 B

# ¢ exo-B-D-glucanases #-igdt -] 5 ERfE = F F 4E(5% 0 2003b) -

GHEAFALRR  FAIIAFEARER 7o 8222

AR RS R T AR FA R BARE R R KL

AEBETORBR BATHE 25 pREFEZ FERE 1R

2 fie © & (mating reaction) ~ f] 3k f& & (anastomosis) ~ & 2 F gk £
(protoplast fusion) 2 4 & i & HjiFe ik 1 € % (gene cloning) & -

d O FHAER A EBRAETF IS L hER A A, F ol

S AL

=

ZoAe 1 BT 0 MG BRG] F A
ARl ES

4

4

4\

g 3FEE DI * S m o R K 32 & (submerged culture) ¢ 2 F SFHE S8
B R e R B g (2 2005) -

(- ) i % f%(Solid-state fermentation)
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FA Ay ks 7 24k BT o I B G
AFEMIFFE > B RERE FHREF Pz 4p i
o HifRa T Re e FEMFREADERETHRE T
o Ea BFERFLFREL AERE OFFE R0 20045 B
e & 5 2004) o

(= ) /% i % f%(Submerged fermentation)

P RECFERE)ER ) - BER Y A2 RAEBEA I
Tl g opHE~BERE S~ §F 2 RT)TFEET » BFHHK
A peFpEre & 0 i 2 W (biomass) B H i KB o LFRE R
Ry~ d IFERA° TR FFFY > TEAL 2 FuH
A EIER KA (pellets)?)5 e REEZRY YR RZE § 5 2 B
- HMEEFLAERI 2005 HFuAT PRAEFETE
A2 BT 1-20mm 7 feehnf R ESE 0 - A S o HALR A TA A
FE SRS § SR R eh o
Lo fe3 & ¢ sl [ A8 a0 = (k0 2005) @ 3Rk 7 5088 ) =

WA A AFEEARE ¢ 0 AN g Floh S IEr A opE e s A

>
RN
~

W
-3;
T1\4

*

i g R AR T - BATHF MR BT R AR A

MR 3 4o F12 - (FF 0 2005) © 3ok F S and) s SR

L

—\

whod BHCHRRIEIT R B ekl TR



B4 % Z #5(+k > 2005) : Fluffy loose pellets 2 #5548 @ ?f‘ﬁé
SR hIRRATT 33k Bl4e A AT ) - Compact smooth pellets
SR B S S B0 S AREEEERE R Ea it
£ 7 % 2t 47 5 Hollows smooth pellets 2. 7/ 5: 48 @ < F] g 2 4 f2
(Autolysis)m = w f5¢ 7k (Hollow) » e b L™ T if o

Fl SRR S ] eI Bl R (1R 0 2005) T ARSI E R Y 0 W
i# I (agitation rate) ¢ B ML E F A2 4 9§ > 4 (shear
stress) » £+ FOH R A Y G AR MEEE I T A4 €0
W MRS L F g F 0] 2 BT R Al
JSRECE TR R Fe S PEE et K e 4Rt

7]
@ F AR A E o & FE (inoculum size) & 4% FFF

"

|

FISAn S B o 2 [ 2§ B R B 0 B
SSNCERAT SRR ST S L

2R 0§ F A RBFDERAT 4 LNHF B

ok
F_*-
=

Y

=

i £ (aeration rate)fi | & £ 5 34§ FIRBE T B4
WA nd S RF s F R G B4t 4 T (biomass) g2

S ;Fiwg] A1 @ Fg Bo(bi-stage) s > 3% o i m B R 4

Ik

’:]’-E\,9

—\\

A F R A SHR'E My ERERHAF 2

A o
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3. B0 5 A E(2foF » 2000) :

EE L BT R HESE SR H0 50 s R
FAARR P eng Ko {3 A RN E BRSOk . "f
TSR s WA Y 8 BE ) (mechanically agitated
fermentor) *t > F # 3 4= 3 ¥ f% # (pneumatically agitated
fermentor) > 4o 2 & ;% 3 f% ) (bubble column fermentor)%
B %2 p2 1Y (airlift fermentor) & 0 4o R #7oT o

(1) #3455 % 2§ (mechanically agitated fermentor) @ % %
1950 # &% » WH R FHE LR A it 2 EUEL ¥ Jj}{
WIFE RN Y BT o SR B R IR i B

WG S EE S E R > B AERY > WEE Y T R

MR g R R F e aHTE AR ERY 0 P RS
A5 RE ZFRIE RS HHBT R £ DL FAE
Fhh-Aem M A R? £ 4 B D mie g F oo g

ARt kst 5 0 IR R o 3 (D& p £

(D)2 6] @ (H/D)E ¥ &2-3 24 » P HER A 20 pf5 %

B -
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mechanically agitated

fermentor
p—— e
T
o I L
l
A= U
ety tminaam
1 1

o b L

Fig. 6 Different kinds of fermentors (Chisti, 1989)
a.Mechanically agitated fermentor ;
b.Pneumatically agitated fermentor ;

b-1.Bubble column fermentor ;

b-2.Airlift fermentor (internal loop) ;

b-3.Airlift fermentor (external loop)

20




(2) #F #3455 % % (pneumatically agitated fermentor) @ -
AT FEWENEEESOHD Bl F A3 A1 G g
100 Flpt§ dRAE AR b £E 5 R o R
EUE R OBRP T B o B S ERE R mAs LA §
— B E_§ ¢ ¥5 ;% % % (bubble column fermentor) - Hid
B HE hf ISR S R AR A
F o REEF AR P S F A SRR AT B R R
Pox e g Fa dEpanR £ TR Hik SR
BG4 F R ¥ - A5 F B8 pER (airlift fermentor) >
- e g e R PR 0 L R LA e B PR 4

- B L E (drafttube) HiR B 7 R P RHMATIR G EF ®

e b = ds W (riser) & 2RiE § T 0T ' U d % (downcomer) 0 F]
B Rt RB D % (gas holdup) » i p* ¥ 3 50

R R TR F Fon o i XU P RPIFIRINE
BN S e

FRIEAEXIAHAAR d 304 ZH > TRLLFHAT
ST E 0 B E G Rx 5 A2 (Rutenberg,1994) o 1 5 ks
3N REL B A S(E65%) 5 a-D-§ 5 HBEEF

F2 3 F AR AR 1A RS 61 KM g
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Paipp o d B AEREAZ > ZRBPN 7 ACE 90%01 FIFH
¥ 3 ko flig (Kane and Reilly, 1994) % o s o 45 &
MEZAEZRT > 7P ELIBRZA JI* RS BED Al i
a-amylase(Calderon, et al., 2003) ~ carboxylic acids (Huang, et al.,
2002)% B-amylase(Reddy et al., 2003)% > @ Wu & 4 (2003)#- corn
starch * 7 7 4% i (Pleurotus tuber-regium) % f¥3s & + 2 R H
is g R (Fructose ~ Glucose)ie ¥ { % 1P A & (F 542 7 0
)0 Q00D kARG L E R A AR AL AT 4 1 4
s ko B ER TRy ARA RS RRL T EH R

ngﬂo
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- ~ FEHRAR

AR BTt FtR & Antrodia cinnamomea T.T. Chang & W.N. Chou
BCRC 35396 > fpip #7+ 8 1 £ HFEF L 2 H FTRFG 2 73
¢ & (BCRC) » Fth A4 slant 92538 123 > 5 — 1 p R A4 T ATH
slain 2 plate *2 Potato Dextrose Agar (PDA, HiMedia Laboratories Pvt.
Ltd., India)§ 3 % & > 228 2R F 34 &g FpeR A
Potato Dextrose Broth (PDB, HiMedia Laboratories Pvt. Ltd., India) % 2
% o
S oBARES

FFLE R P AT * 2 % k32 & 7L ¥ %% Shuand Lung (2004) 2 3
AAH AL Bl L glucose, 30 g (Fr &1 F 50 € Ak, Japan) ;
peptone, 5 g (HiMedia Laboratories Pvt. Ltd., India) ; yeast extract, 3 g
(HiMedia Laboratories Pvt. Ltd., India) ; Malt extract, 3 g (HiMedia
Laboratories Pvt. Ltd., India) ; KH,PO, H,O, 1 g (¥ 1 it & Jiz,
Taiwan) ; MgSO, 7H,O, 1 g (4% % 1 ¥4x35% € 4+, Japan) ; thiamine
hydrochloride, 1 g (Sigma Aldrich, ST. Louis, MO, USA) -

FENFHRLE R AL HEROES S LR A7 E I
Big gLl > B4 5 comn starch, 20 g (* 27 {7, Taiwan) ;

peptone, 5 g (HiMedia Laboratories Pvt. Ltd., India) ; yeast extract, 3 g
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(HiMedia Laboratories Pvt. Ltd., India) ; Malt extract, 3 g (HiMedia
Laboratories Pvt. Ltd., India) ; KH,PO, H,O, 1 g (¥ 1 it & Jiz,
Taiwan) ; MgSO, 7H,O, 1 g (4% % 1 ¥ 4x5% € 4+, Japan) ; thiamine
hydrochloride, 1 g (Sigma Aldrich, ST. Louis, MO, USA) -
= F R AR

BT AR PDAAx @ > 3028 Fiti 4 28X 0 P~ 8
BE =PE LR AE 75 100mlPDB 2 250 ml = & 48455y ¢ » I
R REEA 10X (28  ~100rpm) > 5 i {82 FSEREE Bk R
Wi R 3 9304 PR RLEBEL > NHALTFREEY AR
% o

& X PofR(e 2R ) 4 5k A (Whatman, England):g (7 3 § i
Ja o EiRis A s FIEE F RIS BN FUME S RS E
e 5pEZ 2 B-13-glucan % & 5 F 2Rz TR pH & ~ A
T -ARKPBE N IEAE 2 H B-1,3-glucan en 3 & % P2 ¢t S BE

]

AN

Ik

(-) A% =

Rz AR I AR B A) BRAIATHIF AR R A A
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EEIFRFETG A4 234 E028 BAHIRE
PR B SR RFEFLY C NE LN Oomm2Z RIZF o A
Bax ¥ %A E LY 6ommFsE > B8 BE R
$%H.E ~ 73 100ml PDB 2. 250 ml = & 487557 > 2 {8 M 4Rh
Mitv 5028 BRI A4HY 0 100rpm % 10 = > L s
W5 6L BT HATS R -
(=) #H7an £

BB p I BPIET FAKR -~ F RE B ER oAb
pH B0 {2 Fil s Lo fl S P2 £ B P -

12250 ml = £ ¥ A A~ T A3 A A 100 ml 2 1R
¢ 121 ~20 AABETRF AR S%EFE B O
wEZTFAEEHA28  ~100rpm TR A 10X > F X p|EH
FrgRapH &~ ZR - ATRMEcE e p Rt SRR R
RBFBEEARPEE LRHREFZ P TOE > iR F R
AR S

a.F AR # Y § S NS (Wuetal, 2003) 2 3 %(W/V)

FAAUR(E KRR SRR ARFT Y B o REE R
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¥ RR)
b. 7§ Jh ¢ A A P a0 peptone FTIE Gld S o TR
FF 12 peptone 2 corn steep powder & 0.5 % ‘¥ #5fic & & 1 yeast
extract(0.3 %)% malt extract(0.3 %)
cHRARER 14 a2 bF&kYHBIHHEIANME RS
FRETERE F RS R REE 1% 2%2% 3% ARk R
d? FddepH E S IR ERAERE  AERE A4 4opH &
53456272 AKpH BT erPliFs g pH
(v ) #FEHER

3t & Rfil(scale up)EB& ® 0 F B3 A EEHNRTE
SHA L2 B s Z B

BERRY S BEMC A B E R BB § R
CoaEg dFatap ek kdik o) R Tl R BT LR
2R LBy TN A RERY @ AR E R T
B Mo AR ERE ~E 2R FHE 121 ~20min

@ AR S R MR~ RERIE S P 0 FH A

~ R 100 rpm - 3 F £ 0.5 vvm (air volume / fermentor
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- N

volume / minute) % 1 vvm, 10 % i& {73 f% o

% p% 1 (Full Tech, CMF-5, Taiwan) & * 73] 3% & 5 #8350 %

PEMh 2 BoBLf B R 0 AR MBS A IS BRERE

PAcEl - 2 ER > B M & 5L @ (T84 (working volume)3.5

Lo > A48+ 5 adF 4 100 rpm 3 § £ 4 5 242823 & 1 vwm>

o

WO EIFLEIvvm (86 X MIFAL0Svvm BFA E GV F

B AR 2005) 5 feBt A e B w PR R AR fe Bt R

APl 2 G4 Bd M AT ~ g 4 FIFHMA 35 L 24

RS L R

1

e lvvm o € 14p Ie 88 K E F e

BESE A R B0 D P A IR RS Y

WH O FRLATRIT- BFEESHUTRFEH IR &

IARRL T E R R

A A ¢ i R

2L U X%ﬁ%ﬁ)’f« R SNz ﬁkﬁ; , bt:}%, ek N g ﬁ#’]‘% B8 B

% B g o
PR
(-) FAttict
Moo B pRIR P TR

RO Kk # iz % > 21 70

WERTRE 4 ‘Ef;u//a \—51@ £

oI ELEeEE

\F‘lﬂ
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N

Bl- 3 pEH ¢ - E 7 (Rushton-turbine)(Gura and
Rau,1993)
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(=) pHiE

* pH meter (Suntex, SP-2200):p] T_2 & g2 H-2 % %

F* 503 ¢ iz B LK1 B2 2 (Dinitrosalicylic acid, DNS

method)(Miller, 1959) 3 ] = % R pE 2 £ > @& * F & 5
3,5-dinitrosalicylic acid, 1% (Sigma Aldrich, ST. Louis, MO,
USA  Phenol, 0.2% (B 1 it & Bz, Taiwan) ; Sodium sulfite, 0.05%

(+k %% 1 % k5% € 44, Japan); Potassium sodium tartrate, 40% (%
A BRI EHR5Y €44, Japan  Sodium Hydroxide, 1% (%1 i+ &
R, Taiwan) o

HRom: DNS #H ik 2 3R T ¢ RBRpLEAr
B gtz d g A &4 > Bl k% & (Spectronic 20
Genesys) 575 nm T ¥ jB|H ek @ o

7 & # Z¢ A_K-DNS 24/ {r phenol 73 > NaOH # £ ¥ Na,SO,
MEz2 et rFEHSEE 3 100C-KiF 15 2480 Bl {8 2 T de
» Potassium sodium tartrate > ¥ f£ T g A it & hgpd o
(=) B4 7§ £ (Aparand zbek, 2004)

H RIL L Amylose-iodin 2 & ¢ A4 Fd i L o @

Amylopectin-iodin % & § A4 % ¢ 4F &4 > 550 nm T ¥ 5 ¥
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A
ZE o

d/

H ARk
$t 37 5 Todine solution # 7 Potassium lodate, 0.5 % (fv 3£ 4
%1 F k3% ¢4+, Japan) 2 Todine, 0.15 % (frk 35 £ 1 ¥ 4k5% € 44,
Japan) > #-if € 4% 5-fv lodine solution ;& & {5 jp] H wx 3k & o
(I)pmims i
41 * B #r fh % (phenol-sulfuric acid method)(Dubois et al.,
1956) Jeiplre b S pEZ e p S EEh G B o H ORI L pEATS B
(AR FRpR) 1T % > B R R JEPF > R OR A fRA 4 ek iR
(furfura) E 4= 5 > 2t 2 2P L AR B A BR d > 7 % 30 pEsE
A TR BEE G B PE VRS LR
Ao PRSP IEEr RS A AT IEE LA FTHER
o T E AR IR EE B(GRE 19955 F 0 2002) -
RCIFPE E B lgo e e b 2 ke S PR AR AR R
% J % (Hwashin, Korea)4g i3 > P~ % /& & 4v » Sulfuric acid (¥ 1
it & Fi, Taiwan)% phenol ¢ # % 10 4~ 4 > R TR &3 Kip 4
A5 o4 o PIHE R EE o
(=) s smrs+ &
s PR e & £ g W HE I 4772 (GPC » Gel Permeation

Chromatography) 1/ & & 5.2 sample #TR|F 2. F R L F 5 4

30



Hodrolompgtid 27 AMERKEDREY > bldc
¥ R pE(dextran) ~ 3 75 pE (agarose) & [ % fie "= (polyacrylamide)
Fmx e staR S (beads) 0 B ¥+ 0% 55 Sephadex %

Sepharose & o | A F TN BEILR Y 0 X AT R G o AP X A
+ i ¥ column PF ¢ A IR+ B ap i m o] & 5 Pl i 0 9
R i? DFTERFfr: v+ 2 HRESOFFTER
oo WE 4Rl H 23§ < o] (Stryer,1994) o

BB B e b SR & 0.22 pm 2 g MH(Blossombio,
SY25NN)if g 14 B~ 20 pL 598 86 & 47 R ] 2o "B R A
+7 & ¢ 7 4 17 ¢ tr(phenomenex, PolySep-SEC-P 4000 and 5000,

USA)~ 7 pidg o & & % 5 (Dextran, Mw 11700 ~ 44100 ~ 123400 ~
326600 and 848200 Da , USA) ~ % »xic & 17§ i (aLCOTT 760,
USA)Z 1 i8] B (ERC 7515A, USA) «

(=) B-1,3-glucan 3 &

1 * fluorescence method * |z % pEt¥ ¢ p-1,3-glucan 2
£ o # R IZE_F] Aniline blue ¥ ¢ sirofluor ¢ £ B-1->3-D-glucan
B3 R i e EE R E 395 nm BT
€ > 495 nm I B ey Gk (3k 0 2005 5 F 0 2002) ©

Laminarin(;# & % & > from Laminaria digitata) = ¢t 4 47 2. &
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# 5> 3 & 2 poly B-1,3-Glucan 3 i 4adEi > P30 Kk

B-1,6-Glucan 43 i £ > 5 - B = MRS ] S5 A
Tt P HEERICY BB R E L3 LR G VR &

B-1,3-glucan 3 ¥ chpP-id B 1 (F » 2002) o ] & 2% 5% 1

Laminarin # (42 5 » 52 & ¥ 2 B-13-glucan 5 £ ¥ =12

b

|

Laminarin Equivalent (LE)# 7= » # E4%3 » &5 5 pEGHE"T 2
(1,3)-B-D-glucan 4% % » Firfisia AR £ (% > 2002) -

PO A5 T E % F 3R (2003b) 2t L e o Mg B e b S pE

o

% S EER S 03 N2 NaOH R £ 1 2 23312 £ # %3 pH

w3 11.5 > 215 4 » pH 11.50, 50 mM 2. Na,HPO4-NaOH buffer
(Merck KGaA, Germany) Z_% ° 1 ml &k &*4r » 0.1 ml, 1 mg/ml 2
Aniline blue (Ferak) ZF R & #E 2/ P> 2 (211§ krkk
A 3+ (HITACHIL, F-2500, Japan) e jgc% 4 395 nm % 244 495 nm
TR

(~) Bt

Lol Y fr AR i £ - A2 K 7 (meantSEM) > & F 2% ¢

erficdy 200 ANOVA % > 4 47 g0t #ifk * Duncans’s test & U2 £

Bl B et g0 B AEEORE S 0.05(P<0.05) 0 T * BrAE 5

% ku(Windows V8) -
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N N L

- R R

o+

(=) * FEURZ F R¥>H-2(Acinnamomea): & 2. B

AT R 0 FARFABAE Bl () A A Y
Bl AL N ORIEE > BN (b) Bl 5 M R TEZ F
French e AR et & Ak AR FE MR 2OERE £ 3 9% iF
AR B oA g e % Jdp e (Shu et al., 2004) 0 T 3% ~ 5%
FIFE® fE3s & o

LB A > SRR 0 AFWORY 0§ F AP

F_&
1N
f}b

e (FF 5 peptone 2 F= % corn steep powder)F¥ > 14§ F 4% § AR AT
B & RS E IR A PR - R A LR S BRURPE 0 A S
J ORI o 2N E SO BB o U F B RRP S K
S AR A > P T 2 iE A £(0.8mg/ml) v 2 (54T
¥ %4 XA FASHBLTE DA NI AR FRRPF K= 3
Bhobd A 55T X R p %7 5%~ T RI0ER 4 E 5
£ (1.2 mg/ml) » 2_ {8 B 4ot > o

M FERAE > AT RS (Day 5)iE FlE 4 £(0.8

me/ml) ; ™ R SRR T L SR (Day 8)1 T iE 3 B4
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Bl ~ fagarplate 35 & 1 B 7 ch(a)b 2 F 53] i 2 & agar broth 32 & 10 % h(b) -2 .54 88 Fp=3] &
Fig. 8 The appearance of mycelia of A.cinnamomea in agar plate (a) and seed culture in shake flask (b)
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B4 W22 krhz §ReEENEIEE T OES

Fig. 9 The appearance of A. cinnamomea cultured by using
different carbon and nitrogen sourses in shake flasks on day 7
a . glucose + peptone ; b : glucose + corn steep powder ; ¢ : corn starch + peptone ;

d : corn starch + corn steep powder
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Biomass (mg/ml)

Time (days)

Bt 2 FaRZ § REHET FuEE L 2PE
Fig. 10 Effect of different carbon and nitrogen sources on mycelium growth

of A. cinnamomea during shake flask fermentation
G+P=Glucose + peptone ; G+C=Glucose + Corn steep powder ; S+P=Corn starch + Peptone ; S+C = Corn starch + Corn steep powder

S+P blank=Corn starch + Peptone but doesn’t inoculate strain
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B (1.2 mg/ml) » M%7 s FIF F T L RBAWI? o o1
FH R e jbeie ~ it £ ) LB LA AT

PR AT RE DR RY AT AR

(<
=
[and
2
=N
Hy
w
8
pos
i
2w
-

* Nkl (Wuetal, 2003) 2 i 2 4 £ 254 % o

freth SRR AR - o U FBEARR T AF -
TER et FEEO09 mgml); NI KRG AR P E
N A AR AR 0 Py L xR E &Lk S pEE (1748
mg/ml) o d FHRERBZF(EZ ) FFRPRF Y L ARER A
e S AR 0 BRI T F @IS f AR
10 IF P> 02 peptone § ¥ ReTiE 2 fe b S pEA E € $* corn steep
powder #7131 % (P<0.05) > F]* corn starch 2 peptone #13%
4 A Sppt ARy BF e m ABRFHR 2 SHP B &
AT AR K R e § pER R o Bde e
27TmgmlsgFFEREE FH > % - - A ¥ 528 mg/ml >
o F s R AR FMEr T 6 TR R fookfrivr
REgWMAR LE IR i&ﬁé’]ﬁ APL R v R (%S o

d KRR R AR T 0t S R A B F AT

AFFAN I 2 AREFEF T ERAF S AREC VA
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T e o
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O8]
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Blt- Z2FRARE §F AERIZH IHATLEE

Fig. 11 Effect of different carbon and nitrogen sources on the formation of exo-polysaccharides

of A. cinnamomea during shake flask fermentation
G+P=Glucose + peptone ; G+C=Glucose + Corn steep powder ; S+P=Corn starch + Peptone ; S+C = Corn starch + Corn steep powder
S+P blank =Corn starch + Peptone but doesn’t inoculate strain

38



22 2RARZ FRHELIANSIE  FEWMAE - P2 B-13glucan FEZ2 A F 22 B
Table 2 Effect of different carbon and nitrogen sources on mycelium dry weight ~ polysaccharides content ~ -1,3- glucan

content and EPS molecular weight of Antrodia cinnamomea in shake flasks

Gow g TS ps M e EPSMW
(mg/ml) (mg/ml) (mg/ml) (ug/ml,LE) (ng/mLLE) (Da)

G+P 0.80:£0.21° 0.91+0.21° 0.02+0.00° 4.62+0.57° 1.08+0.10° 2.70x10°°

G+C 0.70:£0.20° 0.28+0.02¢ 0.0120.00° 5.04+0.21° 1.3340.14" 2.43x10°°

S+P 1.20+0.20° 17.48+1.53 0.22+0.04 8.80+0.20° 1.12+0.23 3.76x10°°

S+C 0.90:£0.20* 10.88+0.58" 0.23+0.05° 4.49+0.51° 1.63%0.05" 3.99x10° *

Values followed by different letters in the same column are significantly different (P <0.05)

Values are means + S.D. of triple determination
G+P=Glucose + peptone ; G+C=Glucose + Corn steep powder ;
S+P=Corn starch + Peptone ; S+C=Corn starch + Corn steep powder

EPS=Exo-Polysaccharides ; IPS=Intra-Polysaccharides
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BAOREL 0 TR R AT Boddy 0 A%
TEP 1223 mg/ml > % - X PFER S IEAE 12.52
mg/ml > P ELH FAEF AR E F F 0 B AT IR 2 of
BRI A e pEeand 2 0 B feiEamnk o
R SPEZ EACR L s > N EHETARR T AR
= X EF AN FHE0.02mg/ml) s LA KKy RV A
$4 R EF B AP 5 PEE023 myml) o LN S pESS R
v FRARFE PF 0§ JR 5 peptone 2 E_corn steep powder ¥13
B 20203 HFLRAGE ) 5 5 BApRP 2K E § &
Rt p SPEF R RSN A M ) FEMA LS S(ML)

kg o U FHBEAURP TR AST IR L R Heep

TP LTI FE L2 B p SmEFAEAYL XA Kim
£ (2005)4p 910 B g it e )5 BE§ B p S H T AR hak g
(stationary phase)fFFx A 4 » FIM e ) f pEendx 7 £ oLl
(B )A2  Hip&sETa 3 ERiEado.
dFe kR oe g S REd R(B- 2B C)T oA 2
Kokt eFEh 3 AL §RIT 0 A T RORR §RY
%

TR RARE S Sk AR
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—4— S+P

— —o——S+C
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Bt - 2FRARZEFRHEFET N L2

Fig. 12 Effect of different carbon and nitrogen sources on the content of intra-polysaccharides of A. cinnamomea during
shake flask fermentation
G+P=Glucose + peptone ; G+C=Glucose + Corn steep powder ; S+P=Corn starch + Peptone ; S+C = Corn starch + Corn steep powder

S+P blank =Corn starch + Peptone but doesn’t inoculate strain
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SR R E P AR SR 0 ¢ 3 exo-P-1,3-glucanase
% endo-PB-1,3-glucanase & » i 2 N % %2 ¢b § FEECR-E AR A R Y
RA B~ MT 5 (Wuetal., 2003 ; Shu et al., 2006) -
3. A+ B

e ek b pEL S B (F 2%y § BLURAR P PR 12 peptone
g corn steep powder § ¥ A¥ Ao F E X B EL 7 5§
FORARRERE 0 2R ARET G BT AL A F F R e i
5P <0.05)° LMk F AR AF AT F R AT E
3.99x10° Da (corn starch+ corn steep powder) ; ¥ 5 #% ¥ 5k pF >
EFRL X FERAATE 2.70x10° Da (glucose+ peptone) > @ Shu
and Lung (2004) % 4p F 32 % 2 (glucosetpeptone) % 1p IF 32 & TR
TP Y BR2 A3 B L 4.69%10° Da o fi AP B TR (7
2 g % o d 2 R Ae(2 %0 1998) AT S pEREA F £ A 3x10°
Da 1/} T84 purB g o A S AR sc kAR o

k¥fert &0 1999 ¥ A HF ¢ dp ) gandoeran A(F 2
SEE) TR A T B L 23x10°Da AR b i e Y %Y FR

WL R EORD BUE L R L MRk o AT ifw

4. ¥ B-1,3-glucan 7 & @ 5
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SpEREY B-13-glucan 3 £ (% =) AL BBEFERRZ R

i, e ¢}

SEREE PRk Rp|Re ek 2 v § AR a0 B-1,3-glucan 7 £

5 pEeniR A > 11 L ks e peptone iE e B-1,3-glucan 7 £
= e

(Day9, 8.80 pg/ml by S+P)& *+ 8 # = 8 (P<0.05) > @ # 1
FaElx i wp ipaiti > § R FPFF > 12 comn steep
powder § % /&' peptone 3 #i 5 e B-1,3-glucan 7 £ (1.63
ng/ml): % § RARKpE 0 5 SRR 5 B BAMFALE -
d ’é'}F?J%? HaCRkEf & 519995 % 20025 F > 2003 -
IGHE S pEM P B-13-glucan 7 £ 4% % > H fdg s AR R
5 pEA E - B-1,3-glucan 7 £ vt bl k5 0 25K A AUR
AT IR F BN R AE EERRY DU ARBEEET

@2 B-13-glucan 7z £ 5 - 7] “‘;T:ﬁ'l«‘fi/? | 2 ¥ ¥k ¥ f- peptone

R

\H

e iAot 4 A2 5% B-1,3-glucan 7 & & H i
Fo ks BURPE > ST 2 S RER BRI F M
FRRE AL AR TRE e 2 e e SR ETE &
ik ad Hofadmim ags ke imEagm oo
JE2 }I?%(Stryer, 1994 ; Wurzburg, 1994)¥ = k¥ % pE 5 a-1,4
2 o-1,6 425 0 @ R R] B-1,3-glucan 7 & HF kA 4772 $30 A

5 pE2 B-1,3-glucan & 2 3 & - {55 & (5% > 2003b) » F]pt 7

43



Fd HRRE RFER S s
5. Bpgir? BRpEE T

HFpge? DR RER T AR 2 LFWEA BRI
gt o AFRUFFHE AR BRBEEEF ML £
(4 1.35 mg/ml *%2 3 0.15 mg/ml) ; e 2 3 K R 5 R R

o ogppR Y R REERAI GG AL AT R SAES > e

A TR EF AN R AR E R KR A2 RS
3 B R ) & F pESE(Rutenberg, 1994) > @ i3 = R R pE £ cht

B (d 0.15 mg/ml < ¥] 0.65 mg/ml £ *# 3] 0.25 mg/ml) - A & 7
HRE(rSHP b Aot R F)» 7 R A i (d 0.09
mg/ml = 3 0.26 mg/ml) » 8B sk FIR T #H % k7 p X
Kz fz{ﬂiﬁg{ﬁﬂﬁ&ﬁ&% 7 ;e;-_[;] FRPE- X o
6. 4 fEi pH & chs (v

ApH E% > & 4B+ = » 12 peptone § § k0 47 4o pH
B.5 A 5 12 corn steep powder F ¥ R0 B4 4o pH B X 4.3
Shu % < (2004)¥ # 91 » #3448 & pH & #e B (4 pH=5)Tk 3
£ A4S 5 EEGIp RO pH=43 FE) 0 SR Y 3 I § R
*RAERPpH ENE MAR TR ARER I@EAL FE D

Fa T R AR RAR FF FF 0 % peptone § F R (F I F ore ek
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Fig. 13 Effect of different carbon and nitrogen sources on the content of reducing sugar from A. cinnamomea during shake

flask fermentation
G+P=Glucose + peptone ; G+C=Glucose + Corn steep powder ; S+P=Corn starch + Peptone ; S+C=Corn starch + Corn steep powder

S+P blank =Corn starch + Peptone but doesn’t inoculate strain
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Fig. 14 Effect of different carbon and nitrogen sources on pH value of A. cinnamomea during shake flask fermentation
G+P=Glucose + peptone ; G+C=Glucose + Corn steep powder ; S+P=Corn starch + Peptone ; S+C = Corn starch + Corn steep powder

S+P blank=Corn starch + Peptone but doesn’t inoculate strain
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FEE(R )

d -7 @40 % AT FMKP 2 peptone 12 % P 4
WHRIDFRGEARE et FpE2 B B-13-glucan 7 & o p
S A AT RERRIAL ZEE AL e P
0.05) 5 FIQLiE* SHPip e X A (7T - PP hT 5 o
(=) * kAR R 32 (Acnnamome) 33 & 2 3 5

d 5 I8 F BeFx T E B R (corn starch) 2 #i£ § JR(peptone)
R BAPIRRERGEIRIRER o RARRER 5 30 g/LEG
%)+ E B1E 10 g/L(1 %)% 20 g/L2 %) » 4 & 3|12 %% 32 4% A &

A B e PTIUE R RIRR R R R R LT SRR e

FEVYE S SRR AR 2 AMRBIER 10 gL 2 F
SHAEF N3 RS FSAE 0.60 mg/ml; kR 20 g/L &

ARG R FSAE 0.80 mg/ml; kA 30 gL~ A

NI F B EFASAE 065 me/mlo 2 iz E2 AL E
f 7] g p =~ Fl
.p_@—rug,a;_ﬁmg],,g_{g_ &E%‘;Lgm
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B3 2 F2FREER % - 2RI FHHEIR

Fig. 15 The mycelia of A. cinnamomea from different corn starch concentration on day 7
1 =starch con. is 10 g/L ; 2=starch con. is 20 g/L ; 3=starch con. is 30 g/L
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Fig. 16 Effect of corn starch concentration on mycelium growth of A. cinnamomea during shake flask fermentation
10=starch con. is 10 g/L ; 20=starch con. is 20 g/L ; 30=starch con. is 30 g/L
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2.

$HIpEWAE Y
b SEEA RS 2 AZ HA 0 LA RBIER
10 g/L &% - % 5 &~ 54 & 3.43 mg/ml; kA& 20

gL &%~ %3 ot AE 92l mgmli kR 30gL 4 F &%

v
M
~

FE*AF 106lmg/ml-d A2 RF 70 RIRE
B 202 30 g/L P& 10 g/L(P<0.05) » 7 i 20 g/L %

30 g/l FPerme ¢t AR BRI E LR > EF 4 AR

- R O FS Y IOR R § AR T L B

et SPEARRBOG FMEH 0 T A g G - ATRITIERR
Pk FPESRE B 0 R A XA BEURE R GREY F

v I ER R R R AR R (30 g/L)#riR] 7 2 v o ’Zﬁ%sj‘%g
500 22 BB X 30 g/L frd ik & (20 g/L)# iR 2 5%
FimARARY

R SPEZ EACRE N2 A2 0 L MkBIER 10 g/L
x4 XFEaep AT 004 mg/ml: kR 20 g/l &
1 X35 *AE013mgml; ER30gL~- ks
FER*AZ010mgmld 2E4 @ 50 @kER 20

g/L #*>30g/L>m 30g/L > 10g/L - iz 20 g/L 4~ 30 g/L
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Fig. 17 Effect of corn starch concentration on the formation of exo-polysaccharides of A. cinnamomea during shake flask
fermentation
10=starch con. is 10 g/L. ; 20=starch con. is 20 g/L ; 30=starch con. is 30 g/L
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Fig. 18 Effect of corn starch concentration on the content of intra-polysaccharides of A. cinnamomea during shake flask
fermentation
10=starch con. is 10 g/L. ; 20=starch con. is 20 g/L ; 30=starch con. is 30 g/L
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2Z AR EARPERERIFSGCE  PHWAL PR B-1,3-glucan 7 2 B2
Table 3 Effect of different corn starch concentration on mycelium dry weight ~ polysaccharides and -1,3- glucan content of
Antrodia cinnamomea in shake flasks

EPS pB-1,3- IPS B-1,3-
Corn starch Mycelium dry EPS IPS
glucan glucan
(g/L) weight (mg/ml) (mg/ml) (mg/ml)
(ng/ml,LE) (ng/ml,LE)
10 0.60+0.28° 3.43+0.19° 0.04+0.00" 8.14+0.17° 1.5940.06°
20 0.80+0.14° 9.21+0.23? 0.13+0.02° 11.62+1.11° 2.684+0.16°
30 0.65+0.35° 10.61£1.06° 0.10+0.03% 9.83+0.65% 2.13+0.21°

Values followed by different letters in the same column are significantly different (P <0.05)

Values are means + S.D. of triple determination
EPS =Exo-Polysaccharides ; IPS=Intra-Polysaccharides
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FRlals i 10gLic30gLE g5 48 -
L sE L R EHBURER 20 g/L o ¥ 5 @R

ié_%ng‘!\ﬁi—ﬁ ’f’lﬁj’ * é_—g:g} f ;{,,/55}}1\/},%!% _E_‘ .

3. ¥ B-1,3-glucan 7 & s 58

4.

7 RRE R S e o 5 pE2 B-1,3-glucan 7 & F°

EE*-K'Q\-”%\'.:_ ’ {” ’%ﬁf_}g’,,"é X/P‘J'E: ﬁ ';E". ° E‘K/@/&& 10 g/L

2

»

Ve

£

T3 B 78 814pugmliER 20g/L % A X F B

B

Ik

9.8

Ny
W
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Fig. 19 Effect of corn starch concentration on the content of reducing glucose of A. cinnamomea during shake flask
fermentation
10=starch con. is 10 g/L. ; 20=starch con. is 20 g/L ; 30=starch con. is 30 g/L
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Fig. 20 Effect of corn starch concentration on the content of residual starch of A. cinnamomea during shake flask
fermentation
10=starch con. is 10 g/L. ; 20=starch con. is 20 g/L ; 30=starch con. is 30 g/L
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Fig. 21 Effect of corn starch concentration on pH value of A. cinnamomea during shake flask fermentation
10=starch con. is 10 g/L ; 20=starch con. is 20 g/L ; 30=starch con. is 30 g/L
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Fig. 22 Effect of different initial pH on the mycelium growth of A. cinnamomea during shake flask fermentation
Unadjust=initial pH unjusted ; pH3 =1initial pH adjusted to 3 ; pH4 =initial pH adjusted to 4 ; pH5=1initial pH adjusted to 5 ; pH6 =initial pH
adjusted to 6
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Fig. 23 Effect of different initial pH on the formation of exo-polysaccharides of A. cinnamomea during shake flask
fermentation
Unadjust=initial pH unjusted ; pH3 =initial pH adjusted to 3 ; pH4 =initial pH adjusted to 4 ; pH5=initial pH adjusted to 5 ; pH6=1nitial pH
adjusted to 6
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2w 2 A depH EHBEZFASGCE ~ PPEWAE 2 FpEM2 B-13-glucan 7 £ 2 2 F
Table 4 Effect of different initial pH value on mycelium dry weight ~ polysaccharides and -

cinnamomea in shake flasks

1,3-glucan content of Antrodia

Mycelium dry EPS IPS EPS B-1,3-glucan IPS B-1,3-glucan
Group :

weight (mg/ml) (mg/ml) (mg/ml) (ug/ml,LE) (ug/ml,LE)
unadjusted 0.85+0.07° 14.02+1.42° 0.07+0.00° 11.06+0.42° 2.54+0.31°
pH3 0.55+0.07° 13.01+0.87° 0.01+0.00° 7.40+0.41° 0.82-+0.20°
pH4 0.65+0.11% 14.37+1.49° 0.04+0.00° 11.3541.44° 1.994+0.37%®
pH5 0.75+0.05° 13.60+1.64 0.04+0.00° 9.44+0.29% 2.1440.16®
pH6 0.60+0.08 11.16+0.70° 0.0140.00° 8.40+0.60" 1.37+0.20"

Values followed by different letters in the same column are significantly different (P <0.05)

Values are means + S.D. of triple determination
Unadjust=initial pH unjusted ; pH3 =initial pH adjusted to 3 ; pH4 =1initial pH adjusted to 4 ; pHS5=1initial pH adjusted to 5 ; pH6=1nitial pH

adjusted to 6

EPS=Exo-Polysaccharides ; IPS=Intra-Polysaccharides
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Fig. 24 Effect of different initial pH on the content of intra-polysaccharides of A. cinnamomea during shake flask
fermentation
Unadjust=initial pH unjusted ; pH3 =initial pH adjusted to 3 ; pH4 =initial pH adjusted to 4 ; pH5=initial pH adjusted to 5 ; pH6=1nitial pH
adjusted to 6
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Fig. 25 Change of different initial pH on reducing sugar content of A. cinnamomea during shake flask fermentation
Unadjust=initial pH unjusted ; pH3 =1initial pH adjusted to 3 ; pH4 =initial pH adjusted to 4 ; pH5=1initial pH adjusted to 5 ; pH6 =initial pH
adjusted to 6
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Fig. 26 Effect of different initial pH on residual starch content of A. cinnamomea during shake flask fermentation
Unadjust=initial pH unjusted ; pH3 =1initial pH adjusted to 3 ; pH4 =initial pH adjusted to 4 ; pH5=1initial pH adjusted to 5 ; pH6 =initial pH
adjusted to 6
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Fig. 27 Effect of different initial pH on pH value of A. cinnamomea during shake flask fermentation
Unadjust=initial pH unjusted ; pH3 =initial pH adjusted to 3 ; pH4 =initial pH adjusted to 4 ; pH5=initial pH adjusted to 5 ; pH6=1nitial pH
adjusted to 6
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Fig. 28 The mycelia of Antrodia cinnamomea from three different conditions of cultures in the same fermentor in stirring
fermentor

a : 100rpm,1.0vvm ; b : 7 #g4 Ivvm ; ¢ : 100rpm,# = % 1.0vvm,{s T = 0.5vvm
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Fig. 29 Effect of different conditions of cultures on formation of
exo-polysaccharide of A. cinnamomea during stirring fermentor fermentation
a=100rpm,1.0vvm ; b=no stirred, 1.0vvm ; ¢=100rpm, two stage air rate
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Fig. 30 Effect of different conditions of cultures on content of
Intra-polysaccharide of A. cinnamomea during stirring fermentor fermentation

a=100rpm,1.0vvm ; b=no stirred, 1.0vvm ; ¢=100rpm, two stage air rate
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23 PRBAEFEELAAFPFERERE L EMAE ~ S pEML B-13-glucan B E 4 F E 2B
Table 5 Effect of different conditions in the same fermentor on polysaccharides content ~ -1,3-glucan content and EPS
molecular weight of Antrodia cinnamomea in stirred fermentor

EPS B-1,3- IPS B-1,3-

Group (n::gl;rsnl) (mlgrfnl) glucan glucan EP(%I;/)IW
(ng/mlLLE) (ng/ml,LE)

a 22.06+0.30" 0.28+0.02° 21.81+0.14% 2.9240.57° 1.48x10*°

b 12.95+0.48° - 21.3546.91% - 1.78x10**

c 20.40+0.64° 0.29+0.02° 24.59+1.14° 2.83+0.25° 1.53x10*°

Values followed by different letters in the same column are significantly different (P <0.05)

Values are means + S.D. of triple determination
a=100rpm,1.0vvm ; b=no stirred, 1.0vvm ; ¢=100rpm, two stage air rate

EPS=Exo-Polysaccharides ; IPS=Intra-Polysaccharides
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Fig. 31 Effect of different conditions of cultures on content of
reducing sugar of A. cinnamomea during stirring fermentor fermentation
a=100rpm,1.0vvm ; b=no stirred, 1.0vvm ; ¢=100rpm, two stage air rate
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Fig. 32 Effect of different conditions of cultures on content of residual starch of A. cinnamomea during stirring fermentor
fermentation
a=100rpm,1.0vvm ; b=no stirred, 1.0vvm ; ¢=100rpm, two stage air rate
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Fig. 33 Effect of different conditions of cultures on content pH of A. cinnamomea during stirring fermentor fermentation

a=100rpm,1.0vvm ; b=no stirred, 1.0vvm ; ¢=100rpm, two stage air rate

81



(Z) #3502 B S % i s i

A

4% = (a)#777 > RCSP 2 RC30 % 5 i * corn starch(3

%)+peptone 3= & 2 ; RC20 2 RCUN % % @ * corn starch(2

%)+peptone 2 %ﬁ_z ’ 4 jj‘k.{;h » RCSP 2 RC30 #_.%

3t & 152 JRC20 2 2 A ey T2k s £015E 51

i

# ¥ 4§ ¥ » RCSP 2 RC30 iy £FE7 o LR SIcE ~ 72 o

e pp g R LA 1 B oA e

B-1,3-glucan 7z & e384 P H_ (it & ffe p ai@fip

FI-1 8B o AP B AEETE A 4opt L R JHRT

PR PEER > A R A SR TFRE 2

(FE) ML B4 % RigHEF x i g o

£ 4

RC20 2 RCUN i3 % > A& Fiidc & 2 % b e p
-13-glucan § £+ Z L% Ao e a2t 2 e phe SRS B
B-1,3-g z i )

SRR ES F AL R o bl PERED T(F- BAZ

B s p F) 0 4riE  ApeEAp e e e B

34

R B/HLTA A > REAMNELEEF ALY G E

IR T A FIE PR R o F A REaE M .

82

118 #ic

7 e R



% =

FATRILI Ba) R R B 1 RO (D)

Run EPS IPS
Biomass EPS IPS
Code B-1,3-glucan | B-1,3-glucan
(mg/ml) (mg/ml) (mg/ml)
(ng/mLLE) | (ug/mlLLE)
RCSP | 1.2040.20 | 17.48+1.53 | 0.22+0.04 | 8.80+0.20 1.12+0.23
RC30 | 0.65+0.35 | 10.61£1.06 | 0.10+0.03 | 9.83+0.65 2.13+0.21
RC20 | 0.80+0.14 | 9.21+0.23 | 0.13+£0.02 | 11.62+1.11 | 2.68+0.16
RCUN | 0.85+0.07 | 14.02+1.42 | 0.07+0.00 | 11.06+0.42 | 2.54+0.31
(a)
EPS IPS
Run EPS IPS EPS Mw
B-1,3-glucan | B-1,3-glucan
Code (mg/ml) (mg/ml) (Da)
(ug/mLLE) | (ng/mlLE)
RCSP - - - - 3.76x10°
RCUN | 14.02+1.42 | 0.07£0.00 | 11.06+0.42 | 2.54+0.31 -
a 22.06£0.30 | 0.28+0.02 | 21.81+0.14 | 2.92+0.57 | 1.48x10*
b | 12.95+0.48 - 21.35+6.91 - 1.78%10"
C 20.40+0.64 | 0.29+0.02 | 24.59+1.14 | 2.83+0.25 | 1.53x10*
(b)

RCSP=corn starch (3 %) + peptone ; RC30=corn starch (3 %) ; RC20=corn starch

(2 %) ; RCUN=unadjusted initial pH
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3.% pH3 ~pH4 ~pHS ~pH6 2 A} 7 A ivHig B & A2 44> pH &
RERBRRIF > Ui 4 pH EADFET FIEEn 2%k #
75t € ~EPS 2 IPS 2 & & 4 %] & 0.85 mg/ml~14.02 mg/ml 2 0.07
mg/ml > @ EPS % IPS z_ B-1,3-glucan 7 & # %] % 11.06 pg/ml LE -
2.54 pg/ml LE -

- EEES S

- N AREEEZ L FERART LA TER 2R
A4F A 100 rpm, 1.0 vvm 3 % 427 o7 (FF]E* EPS %2 IPS A2 & »
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A B4 %W 5 22.06 mg/ml ~ 0.28 mg/ml > @ EPS % IPS z B-1,3-glucan
58 A% 5 21.81 pg/ml LE ~ 2.92 pug/ml LE » EPS 4 3 £ % 1.48x10°

Da; > 4258 4% ¢ 1.0 vvm, & #2427 7 F 1 & + EPS A & 12.95

mg/ml ~ EPS 2. B-1,3-glucan 7z & 21.35 pg/ml LE % EPS z » 3 &

1.78x10%Da ; 2> 42 i%4% f& 100 rpm, 7 = = &4F & 1.0 vvm, s = % ‘ad¥
& 05 vvm 2 AR > ¥ F &< EPS 2 IPS A& » & % 5 2040
mg/ml ~ 0.29 mg/ml > @ EPS % IPS 2 B-1,3-glucan 7 & % 24.59 pg/ml
LE ~ 2.83 yg/ml LE 2 EPS 2. 4 5 £ 1.53x10°Da~ = ¥ 4p ™ > 11 %

-~ EFEETREFEALR I ST RO TS A AP RA S

R R ER G SR S s g 8

1. EPS 4= IPS 2 EPS 2. B-1,3-glucan e B d 3 FEH 35 & 71 e
<5 IR F R A YT IPS 2 B-1,3-glucan 7 E R F R F

2FHFEATAL 2 BPS 2 4 3 ERFEBREE TN EHF
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