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Study of Microwave Pasteurization and
Microwave Freeze-Drying Antrodia
cinnamomea Solid-State Fermented Products

Su-Der Chen”, Cong-You Huang

Department of Food Science, National Ilan University

Abstract

Wild Antrodia cinnamomea is a traditional Taiwanese fungus; it is very expensive, rare
and difficult to obtain. Therefore, it can be produced by the dish type solid-state fermentation
or bag type cultivation, liquid fermentation and wood cultivation. To accelerate downstream
processing such as pasteurization and dehydration after dish type solid-state fermentation of
Antrodia cinnamomea, the objectives of this study were (1) to study the heat resistance of
Antrodia cinnamomea, (2) to apply microwave pasteurization in order to reduce the
pasteurization time of Antrodia cinnamomea dish solid-state fermented product, and (3) to dry
Antrodia cinnamomea dish solid-state fermented product by microwave freeze-drying and then
to analyze their active compound contents. The results showed that the Antrodia cinnamomea

in the 70, 80, and 90°C hot water bath for 100, 80, and 40 s could be pasteurized, respectively.

Finally the Antodia cinnamomea solid-state fermented rice products could be obtained after 28
‘C cultivation for 4 weeks, 1000 W microwave pasteurization for 120 s, and then 50 W
microwave freeze-drying for 75 min. Microwave freeze-drying process could save more than
90% of the energy consumption than conventional freeze-drying The crude polysaccharides of
microwave freeze-dried solid-state fermented polished rice and brown rice were 51% and 57%,
respectively; moreover, their crude triterpenoids were 0.38% and 2.05%, respectively.
Therefore, brown rice was more suitable medium for Antrodia cinnamomea solid-state
fermentation.

Keywords: microwave, pasteurization, freeze-drying, solid-state fermentation, Antrodia

cinnamomea
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722 (Antrodia cinnamomea) Fy&EFFARE » FREMATRZZ FEHEE - T
AR GBIk & 8 RS - R BRI ISR RS S AR B/ D - PR T
FIREEREEYE - AEZWE BEHLERSEE AR TER -FYRER
HAgy e ERE R BRI TEALTSETT > mEEREEEE - RIEREMUAL
AR E NS T EREE4AAE (Chen eral., 2008 ) -

At 2 BRGNS - B0 © 2508 ~ SR - =nifE - B (120 19945 15
1990) » {H{SA1E 2 A A S MEDNEE - 40 ¢ Hidb (Hseu ef al., 2008; Huang and Mau,
2007; Linetal.,2010) ~ H1#% 3% (Liuetal.,2007; Shen et al., 2004 ) ~ FifERE ([EZE > 2001 ;
Huang et al., 2010 ) [z f#AT (Hsu et al., 2007 ) ZEIHEE -

R FCRISE RGBT 2 R G Y ~ B RSB B R R R R e 2 8
BS 5 AR R EE PR - SR N AR B A E MR EAAISAHZEY) (Shih
et al., 2006 ) » TEVELAEEIRMT 250 mL $EZESEA 50 mL B5EEAE 25°CREL 100
rpm HETTHRERE - EEVE HPRYEUR T RN 0.5% ~ 1%F1 3%ZREFZEHY) ~ BERIZEELY)
FIEARBERIIG » DLEEHE 10 KA% 3%Hs EUR AT 2 A WY ERi&haa SRS 2008 - TR 3% &
SRAER SR 14 RIRERIRZHI=0EYE « SYMEREE FRVBIRS AR 1~ 2 F1 4%
(B EINE ~ TRERE ~ FLUE ~ ZRERIEROSNE  DURIN 4% 2P R 4% 8 &) B3R 10 Ki%
A s VBRI ARRS » NI 4%RENER] 4%FUNESEEE 10 KA ]2 4= i = E AV D251 -
PRI 2% A& 5T 14 K] A e BN =658 > R ROTHL IR S e 3 o
E4ARETIZ IRV EE & - (HAHDH = s E Yz E (Shiheral.,2006) o S5 ZIE T 4K
R EYIR AR > TF A [E ARSI DA =X ~ R 28 B B AR )7 A ISR R A B 4%
AeETEAS (5E - 2001 ;5 Lin et al, 2006 ) - ZATT$H ¥ 350F 2 fnf 1% B TAZ - BFEREE
DU (- 35 BT e e B S MR AR IR S BUE R ER b T S A/ D - T H ZERER A -
BMEESUIREOR R AR 22 > BEE Y 121°C SRS SRRV E S TR (H R
B R Al RS S T %

PoOR R EERERz A — T > HAREREIE KLY/ 74 300 MHz 2 30000 MHz » SRR
PEmER > 1F T3 R WOR fF R AR HAR A » w] (A ROR SHZE By 2450 MHZ #1915 MHz <
(0K AT e RN (S B RS B0 AL E AR BN R R I E R BVR R e T =R TE] -
BN IEETE  EYERE » R[N EYE AR S T N B R A A S BV
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BN ERFTEA « SO IIEN ] BRI & BRGNS - s » 1
BfiERER EARE (5 (B > 2008 ) - BASUR IIEN B i [EIN - WS A YRR TR EEL
AR B S M - E 2w E YIS RRER R - (R E I R A TRTIRE - IS TERTR
e (FAIEE - 2005) -

HSEMET A - HBFEMERN SIS » BEEF L R PLEMT » SRR
-5 » Lau Ml Tang (2002 ) 537 B RESA(E FH /KB 30 738 K WUk 2000 W iR
O Sy > WETHHLORIE 53 A2 88°C FIFEEIT 100°C - SSHMEFIEEA 2000 W HIFUR D%
ARERERRT 2 73°C » (ERRGIFEMEE N# (Gentry and Roberts, 2005 ) 5 #8500+ HI 80K
TEFEREIE AR (Cafiumir ez al., 2002) 5 U IIEVARE e tE B2 » ATERITR EA
SHEH R, > B IS KRR R A% (Huang and Sites, 2007 ) ; £ 1 SERUFE frfdfs s
B A AU A YU IR B (F8 > 2004) -

TEZE B A WS ORAEORE A i A 1 4 X A B i 38442 (Coronel e al., 2008 )
Fe IS WO R B ih /T B B (Wang, et al., 2003 ) FIFR (G (U8 R B 8 A2 TP HY Boin/2
i (Pandit e al., 2007 ) » HF Dr. Tang, Juming FTeHZE BN FDA HUSHURRCEAE &
rn L3E FAVREEE - WE— PR OB ZURE 248 (MAP) [ER N EAERTALZEE Y
R B AR I TR B o] DA AR BV KR B s BRI EAA 39 514 (Peng et al.,
2017) - fEEE B ERI &2 ReEmiy ey hERRE - SUERI e g a2 Ani R MAP
PO B > DA e e R Ry R e 2 TSR &)+ 5 (Tang eral., 2018) -

WURE ELZE /2 IR T BRI WO A 22 R R A E By /2 AR B i P K s A EE Y
BUR > B EZE R A N KRR Y-60°C V2 B 245 BLa% B EUIEmeE ~ EARZ
W=~ HAEIR ~ BUSBEZRAR - O H2ZR 0B A2 AT AT 40~50 Sy #f rim H VK &8 i
JRIEHT 90% /a2 15%LASE R B mnVEZEE: (R > 2008; Clary et al., 2006 ) © Ni# Z:47¢H
HZESEF B G 2GR EE 85 Pa DU » DUB AU B E AN S 8IS

(Duanetal.,2010) - 55— 75T > N B KFIZKE M EME FHHERE TAHEEE K -
I AROR DA IR A RS R KR AT Rl (E (Wang et al., 2003 ) - (R H 222
IREZIER AR 2 BREZIBIF A 75% o H IS REZIREAE & DUE SRR RIAETT » TZ
A LI o m] AR P BARE B B 2 AREZ RIS BB (R e P i AR
(iSE ( Abbasi & Azari, 2009; Wang et al., 2001 a & b; Duan et al., 2010; Fan et al., 2019 ) »

AWHTEZ H Y R i BRI mae PR > A VORE R fla FE A IS = E Y AR [ R
STEAEY) T ER RS R A 2R, W TR S B 53T - REEEEEY) N BT 0TS
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MK 53T AT ST REORE 7 A SRR AR B - R DUSE R (47 LLZR SR B T R R B 2
FEEBRE  HE I IIZR AR BRI MR R ] -

&~ Mt A
— RN RS (L

AR AR B IR A SRR E (Antrodia cinnamomea BCRC 35398 ) » L)
e Emai R &R (PDA, potato dextrose agar, Difco) 1% 28°'C UGS » &H{HH
INEERESNER—X - REEERHESREE PDA BFEE  DIEFRIRTIA 1 om® 2
JiHR 3 SR B HA TR = MY R 5 B A R As RS & Ak (PDB, potato dextrose broth,
Difco) FrE/RH#EITE(L » WL 120 rpm B ~ 28 CRURREE 14 K -
= PR R E A S R

RS LRI 2 mL S EIRER 30 g VA E | - BEE/KER 50% > oK%
oA RIRERRE S oRFIRE R (BB LIRS ) LIS I TRR - BRRiT R 287C
TRORESE 28 K -

=~ R R E

Bl

AR R R R EEE - SO EERRE PDB B EA LA DR AL
BREFREEREGEE Bt DIIERERI 2 mL PDB EHj AefH 4 mL ZH3E
el A 0 S RIFSAERERE (70 ~ 80 F190°C ) HYZKIEFEFAIEL - fIEL 120s - M LAEVER (S
sCafomfE 2 1k -

BERR I I E 2 RE - RREEERES T EMERERN 2 mL 278t
PDB AR HYE R BB/ NVE N - i BB SATS 2 THR b SR et A [R5 A [F]
IR AT R AET TR > 7T0°CHIEN 125 s ~ 8OCHIEN 120 s 5z 90°CHIEA 80 s & » /KB~
AR IR - AR G PRIIIEVE 2 mL ERIEA PDA A - 2 28°CIRDR &
TR WEHEERE -

VY ~ AR ] RE AR B ORI A URE /2 AR A5
1~ O EIREEE T Al 4R

BRI S 30 g &/KE 50% 2 KkEE o LDk ESETINEL > FR2alg A
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PWORZ K HH T 1000 W (NN-J993, Panasonic ) » #EFTHRURZ JIEN 150 s SECefom B (L -
DAE RARSEOR AL BRI FY 2275 -
2 ~ PRSI RS BEEY) < R R ASUR: /2 R

Al e A TR R 2R B S Oz B RE A TR i 4R B B - R EIRE B o ik 2 AR B A
FERCRZNE (NN-J993, Panasonic ) PAHURZLIZR 1000 W AETIRE © /2 RIRFETHILL S0 W
Uk 2 Rz ( BARMSOR ARz » B S P fER LH DR eI R - A — AT A
B es - IME R EZE RN A Bea i ) BT EREZIE 75 min NUFLEL HREZEE
(bl B 4HEH - SO ER A ) 5288 24 hr - §ZRERE Y B Im A B B BN ES (SPG-
26MS » BB ) SUERIBIE P S FERE BTV IEREM L B U - 2R - BRAE -
TIMTEAERE o BRI TR EmE i -

T~ B G 3AT

1~ 7RGy 7E

FrEIREZE RN E - K5 - RN 2 g SKEE - DURE S BRI B2 T77ARL 105°C

HotR 24 /N RN EE - EHE 2R RURR BRI R/K &
M4 (CNS 5034 N6115)

EFEH SR E |ACE:  IOA 3 g KREE - BADABES - &S00 550°C AL 48 /)N
55 bR anfe AHZMEEs NP E - DIETRERTEE (%) -
3~ fHAERG (CNS 5036 N6117)

{HEF R 2ERERG L Zs ( Soxtec System HT 1043 Extraction Unit, Tecator, USA ) » Fl[HZ&
HUBER Rz o BRI b e n AR h ARG - #5TF 3 g EEZRASE A
(Bl fE A T MR (B AR 128 ABRRENRAT © 55— T RS ME R ECE: > JIA 25 mL
IECKE @ FFEIERRBAZZEE F - satF A BIEREAR R 7 JOE 1 /NS« ZKEEE R 1%
RsER L DU SOCELZERIECHIAE  ANMEIETF e E & - FatE A AIHER)

ﬂ

4~ JHEH (CNS5035,N6116)

gl EUE (Kjeldahl) I o3 Ry = (&5 © 77 » ~EE o SR ERIRHR dn o AR
P > SOBZRERIE R INEER T AR ENE S EE - fFTF 0.5 g SREVE
DIAS.5 g b (e sPER R B LRI Ry 10:1) > A 15 mL bt B FY 8L ER o g o o %
AL S /INKF > SRR P AR RURRIR #% > A ZEERZK 30 mL ~ 50% NaOH J&/% 100 mL K
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4%l AR 20 mL ETT 28 » ZREHSERRIIA 0.2% FHELL SO B ekfa A > LL 0.01
N BEERE - stR TR EEERS
5~ iRK(EEY)

Kb EYIE 2L 100 g 115k 100 g haf &y 2Ky ~ HEH ~ HHAERT FIKT

LT -

o

il

=iiig

FoE
75~ #HZ%1ESTHT (Dubois et al., 1956 )

FRITL 0.5 g SR HEAEEYIE, 100 mL HEFF » NI 30 mL EEETHBAK » 1 100°C /K
SEHIETAEL » UCHRAEIURI SO mL B0 » FELL8000 x g B0 SHEER MR - 1L
S 0.3 mL ER 1.2 mL AURERLE - HIA 12mL95% 7B (AIeass T ket gt -
A TR REFEEEL (8000 x o) FH Lisi - EENEHIRREE SR LAwaE
IR N TR THE » 1% 60°C B33 28142 » FEAIA 0.1 MNaOH (FIYEATZERES
it FA) R RRIIIY) o M AR-RELL (IS S AR - B | mL FRRRRES, -
BILA 1 mL B30 5% (ReAiEER @t ) F S mL S8 (ROvAiEER R Gt -
A7) » B A%  BAH1 2 58 > 1R (U-2001, Hitachi ) 7£ 488 nm T
SIESEE A D RTEARE B R R R -
£ MR (5% 2010)

H{ 0.05 g R E R AA T 10 mL ZFE 2B AR H R AEHT 40 738 > HU 0.1 mL ZEHUR
2 100°CHZ/E i85 > A 0.4 mL 5% &5 fg (vanillin, Sigma) -FEEZARA 1 mL S5
Bz > ° 60°CHABIEN 15 & /KR E 200 > FIIA 5 mL BiREE S5 - #FE 15 min
&I% 548 nm B - SHIMNUFEER R (oleanolic acid, Sigma) #2244 1.15 mg JF)Y 10
mL ZFE LB IREH AR o ST AIREL0 ~ 0.1~ 0.2 A 0.4 mL PREURERIEAES
MR 0 AE 100°CRZIA TS © AILA 0.4 mL 5%# S fg-BEBOARN | mL &L - 7 60CHZ
ANIEL 15 min (RKEZEE00 - DA S mL BERCRG95) » AFE 15 min /R 548 nm
ot > W FRRELR -

I\~ FeEtoth

EhGER —EHE o P EHEERERR - e 2 BdE(EA] Statistical Package
for Social Science (SPSS, SPSS INC. 7ZfEEEH GBI AR AE]) 14.0 Fi4s
SFESEESHEI TR T 0 ATtk E 3739 {E (Duncan's multiple Range test ) »
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PIFERE/KAE By 0=0.05 » PLEGH =R BEME: -

— ~ WO AR R SRR SR R )

SRR T ERESERUR i AT A LR R AR - SRR E Z NPV
AR Rl 2 2% - BIRPRE TG AT 2 R A 2 mL BV NEGER S
WA AHVEVEBRC#ROME - o7 I EREZESCE 70 ~ 80 A1 90CHYZKIAE T » HI 4R
FITNE 1 GEEREUR 120 s A2 FERTRE -

100

90

80

70

60 -

50 -

40

Temperature ()

30 ——70°C —— 20°C ——a0°C
20

10 -

0 1 1 1 1 1
0 20 40 60 80 100 120

Time (s)

1. 2 mL PDBAR[EDEEE N IR 4R -
Fig. 1. The temperature profiles of 2 mL PDB during different temperature heating. Data are

expressed as mean = S.D. (n=3).

PRIBAERZER/ NI ID 2 mL TR EARENR - B 70 ~ 80 M1 90°CHYZKIAMEF » 77
BUANER 125 ~ 120 F1 80 s AHES T/ R HEEMTERR R - WK E TRE P E 2 PDA &
B RGERE 14 KPEFEREY - GRESERIER /KOS T IIE > 4068 14 X
g% gEARSTRENE  BEIIREEER > ESERERITRD > &
AR ME - HEEEREREIN - IR G 4R JRE 70°CHE 50 s IRpARARtE ml 4=
& MAE 100s 1% > “FEEFRELRAER (B 2); 80CHE 80s A4 K ([E 3): 90T
Iy 40 s IR A RAG ([ 4) > BB > ACSRREATTE > R (AR R R e
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fard (R 1)~ LA BEREE #RE ek 2 A RE - WAFTE 121 CREZK
A 100°C BA MY ESTERE R A (E PR R F IR AR - DUETTRERSEIIT -

7% 1. 70~90°C Ji#L 2 mL BCRC35398 “FRt e 14 Kigg ZERIFER

Table 1. The survival condition of BCRC35398 A. cinnamomea in heating 2 mL PDB at 70~90
C after 14-days cultivation

Temperature (°C) Time (s)
0 25 50 75 100 125
70 Y Y Y Y N N
0 20 40 60 80 120
50 Y Y Y Y N N
0 20 40 60 80 120
%0 Y Y N N N N

Y: growth, N: death

Rl R AV B A ORI FINBVE T > DAOR & 8 30 g 483% 120 g ZOREVEEIEME
NBCRIE INEL » BT PO ThZ By 1000 W o SE(TFREIES - @ 5 B DUcREg o
1000 W SR AN FRRIET - 4 100 s BpoR Al 2 90°C o &5 RBIRPAMUR D
1000 W izl 120 s AT LASE AR R S RE S5 R EEVIHITOR A R AR -

Lau 71 Tang (2002) 75 {EMEFON AR 2 W58 > RORATEHRERTFESCERIE 1.8 kg &
B EFA(E RS 9 min AIAIENE 100°C - JERISTIRERS L 65 ~ 75 T 85°C BUKREE » B 77 Hll
K520 ~ 12 F1 10 min > FIGA IR EIVE E1E log 9 CFU/pk fIEA% % 2 log 2 CFU/pk »
PR INES 65 ~ 75 K1 85°C » 73l A FRZE 17 ~ 10 41 6 min B[] 2 5 [FIAR AR B ROER

(Huang and Sites, 2007 )  ZE5 TN KGR B DURUR BT TREE - 23 B 270 ~ 450 -
720 A1 900 W U DA AT TR BN » B 45 SR RIBIR BT 5% 100000 CFU/mML %% 0.1
CFU/mL  ( Cafiumir et al., 2002 ) » SUH0R7 EL TR B P R B dn o of > HE T S A B
AR B AT B B AR -
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70°C 0 s

2. 70CHIFMEBCRC3IS3O8MREFHE 4R ZERIFI -

Fig. 2. The pictures of heating at 70°C on 4. cinnamomea BCRC 35398 in PDB after 14-
days cultivation.
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80°C 40 s

3. 80°C IZ£ BCRC353984- [ g 14K 2 A BB -

Fig. 3. The pictures of heating at 80°C on A. cinnamomea BCRC 35398 in PDB after 14-days
cultivation.
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90°C 120 s

4. 90 CIFEBCRC3S3SMREFIHE 4R ZERIFI -

Fig. 4. The pictures of heating at 90°C on A. cinnamomea BCRC 35398 in PDB after 14-days
cultivation.

136



RO RS BRI R MR AR 2 B [ R SR B EE ) 2 T 9

100
90
80
70
60
50
40
30
20

10 F
0

Temperature ()

0 10 20 30 40 50 o0 70 80 90 100 110 120 130 140 150

Time (s)

5. UK ERHHTIER1000 WHIECKREVE TR 4R -

Fig. 5. Temperature curves of rice medium under microwave power 1000 W. Data are expressed
as mean = S.D. (n=3).

T~ DWORE 2 R AR R [ R S TR EE ) S LR oy AT

B B 2 AR A MR R R BB I ) » SR KRB 65.29% R
60.99% » 45 SOW K4 HEZ I 75 min B2 SN 6 - TS REZIRESIIE ) 24
IINE > BSOS A R 19.2 5 - — By A S T & HAE AL US4
45+ TELZERS BE A A RERE 53 B2 21.84 k/min 1 25.08 k)/min » # S0 W R4
I 30 g - REEEEBEEEY) 75 min SEREAE 428410+ FLEZKRMIE RE SIS 30°C - T
S0 SN 24 /NIEFFEARRE 67564.8 k) - IR HIHRES NS » TIAIE ELAT 5 R4 B
EOE(ER IR F6Y » SULMOLS BRI T 93.65%b) FAETE (%
2)e

Moisture
(g water / g dry solid)

S = MNW R Y N

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Time (min)

[&6. 50 WHUE /2 REZIE30 ok VB HURZ G 4% -

Fig. 6. Drying curves of 50 W microwave freeze-drying 30 g rice medium. Data are expressed
as mean = S.D. (n=3).
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R 2. BN A REZER BG4 REZ R R B RS B V) R ERE IR Y

Table 2. Energy consumption of 30 g A. cinnamomea solid-state fermented products by
microwave and conventional freeze-drying.

Power  Drying time Energy consumption (kJ)
(W) (min) Vacuum pump Condenser Microwave Total
50 75 1638 1881 765 4284
FD* 1440 31449.6 36115.2 0 67564.8

*FD: freeze-drying without microwave power input

FESNE E - AR ERom B (A R 2B RS WENS HORFIRE R Y] > FERUR % R
RZBRRIANGEOR < REZ R By 2R AR @ > JNRIIEIHE R - A BEERUL 2 H
Rz AR E R IR IR SRR 5 (1’ 7) -

[ 7. $ BERR HREERGETFOREY) (a) 82EATREK (b)) FEREEK (c) i
BERlE R (d) §2RRHER -
Fig. 7. Pictures of A. cinnamomea solid-state fermented product by microwave freeze-drying.
(a) before drying polished rice (b) after drying polished rice (c) before brown rice (d)after
drying brown rice

EE#IAE Duan 55 (2010) Al AU LR By 1.6 ~ 2 711 2.3 W/g > [ ARZBFFE IR0 B
HHTPRAZERIZILE 1.6 W/g - Duan 3£ (2010) $H¥f 300 g Y727 R LIENEEZ R ~ 2R
R ~ WO IR 1.6 W/g Z B0k 2 REZIE - sy BIRRFERT 8 ~ 18 R 12 /N » S3Afr{ullifg
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RIREZIRG S INEIRE - B S SEZRRETE TO%MERIENFE - H AT RE & BERz kR 2 T
ME DR - ISR SRR R R B S 2 80°C » SURARMOK I Ea L T ] BE
HRER - (EORAIRE ENUK A SR RE & T -

(IO 2 BREZIRSE AR - FERy B fh > MEHETT— R AT > AR SIS 0K S f
KREVIZIK e 8RR 047%k 1.82% ~ fRE & BT 0.19% K 3.42% ~ EHES
B3R R 2.84% K 3.16% » FroKor @ &A1 > BoRAY—fior 2 & Bk - e
etk % T — oK AR S BRI KA K B &P 53 Ry 31.21 K2 30.6%( 3% 3 )e
AR T2 EMERO 0 SO =i S DU BRIy AR B S A ) 2 8
Fo 51.12% > kg R Z MRy 57.62% - i —FHHH =wE S BELUR O REESER
0.38% > fiok &8 fy 2.05%E55 (£ 4) HVERELEER S ToRiEE > HEERE =
FolHE ~ EHEE B - EESAREH - Shih % (2006) HIEHZEH » TRERER
NIGHHE T DAME DO =hbR S & > SN am DU 2 BESG =ik & & B DIRER (E Ry IR A MRS
HHYEE Ryl

% 3. W EPRIIE RS R AR B B AR SRS R ANE R I — R o3 7o i

Table 3. Proximate composition of polished rice, 4. cinnamomea (AC) solid-state fermented
polished rice, brown rice, 4. cinnamomea (AC) solid-state fermented brown rice

Content (%) Polished rice ~ AC polished rice Brown rice AC brown rice
Moisture 53.23 £0.90 65.29+3.13 52.62+1.09 60.99 +£2.11
Crude ash 0.39 £0.01 0.47 £0.04 1.42 £0.05 1.82+£0.05
Crude fat 0.12+0.04 0.19 +£0.01 2.48 £0.05 342+0.18

Crude protein 1.98 +£0.22 2.84+0.20 2.46 +0.48 3.16£0.25
Carbohydrate 4428 £0.74 31.21 £2.96 41.02 +1.60 30.60 +=2.19

Data are expressed as mean = S.D. (n=3).

* 4 PREEEREFOREVIGER T &'

Table 4. Contents of active components in 4. cinnamomea solid-state fermented rice products

Content (%) A. cinnamomea polished rice  A. cinnamomea brown rice
Crude triterpenoids 0.38 +0.02 2.05+0.01*
Crude polysaccharides 51.12+5.74 57.62 £ 4.60*

Data are expressed as mean = S.D. (n=3).

139



RO RS BRI R MR AR 2 B [ R SR B EE ) 2 T 9

B &hom

FEAREEINEGSRT > PL 2 mL PDB R E TG CEIRAE TR » /FEE BCRC
35398 1% 70 ~ 80 #190°C 737 100s ~ 80s 1 40s BIALRIAFMEEEISE - LIRIRSHTE EK
FIRERAE R[S R B B PR VU2 - B DABIOR DR 1000 W Y DU 5 M 30 g A+
Bk B RE S R A YT IO R B - DI 90°C 7 100 s ZERIFR R MBI Y 43
LLSOW Rz 7% ez ) 75 min R ETATSEEEAE - EERTEIE4Y 90%LL ERVRERE - AR
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