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Abstract

In recent years many medicinal mushrooms have been well-known to contain various

physiological components with bioactive functions. Antrodia cinnamomea is an endemic

medical mushroom in Taiwan and their major effective components are polysaccharides,

steroids and triterpenoids. However, the fact that the fruiting body grow extremely slow make

it difficult to be used very popularly.

The aim of this research was to investigate the feasibility of enhancing the production of

bioactive components by adding fruit peels into the media for solid-state fermentation of

Antrodia cinnamomea. The results show that peel powder made from kumquat, grapefruit,

pemole could increase triterpenoid content in mycelia by 63.84%, 26.46% and 19.47%,

respectively. In addition, crude triterpenoid concentration reaches to 32.55 mg/g sub at the

concentration of 2g kumquat /peck. When different kinds of kunmquat extract(kumquat peel,

water extract, kumquat pomace, control) were added and compared, the addition of water

extract and kumquat pomace were found to be beneficial to the production of crude

triterpenoid and glucosamine at the 28 day. In contrast kumquat peel showed some inhibitory

effect on the formation of glucosamine. It is interesting to note that all kind additives had a

negative effect on the production of total phenol and flavonoids. In order to investigate the

biotransformation mechanism, grape and apple peel, whose fruit peels contain less amounts of
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terpenoids, were added into the media for SSF. The results reveal that the addition of grape
peel could also enhance the formation of crude triterpenoid, which reached to 28.07 mg/g sub
at the 28 day. This study demonstrates that the formation of bioactive components in the

mycelia of Antrodia cinnamomea could be enhanced by adding fruit peel into the media.

Key words: Antrodia cinnamomea,buckwheat, citrus, metabolites
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(Shuler and Kargi > 1992)(Chisti > 1999) -
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(2) & & (Temperature)

F A bt FMIE R v £ A i 4 (4050 kg/m3)B i > e F) A B4 4
PEr g baFevk Pt R H T EEMRATASREERER R A T
P FGERERT PRt RE(THE R R F R MR o Bt <R
R R R RERE ] o A e “,f’ﬁ PR A o B et B uj et R B R T
BRen At prde o B ERE AR R B EIM T FRAUE D B A et 3 o Bt
BTG F # R el frokk o IS R A 0 F BRI R4 kT b
ARk e RS R A T W TR g o F g
B2 LY anE MR £ o R R PR A28 £ 4p 4 FER(Chisti > 1999)

(3) pH

$50 7)

=
S

FEER S 0 F R G pHATH] o $T R B FEAT 0 A g
PHAFIAX 1T P o mFi5 4 o fE* B85 FE A 507 L £ R TR Y o
ot xR e R A (] senE R 0 T b pRaEARY pHRI I % 1 o $
WHE R TR T R e 4 g T ] A FOA_PAF g ] o
TR RALMEESEYFFRARAFRATOpHORE T o F 7 v ol
P e L & F g ApHY 2 o F AR pHE R HE L FRALE o
PEro il X RHAP R g XpHORE > TR AL F 53 XpHBE
5 AP AR PTILRA 5 € T ' o 1 Aspergillus niger 3 & B 77§

SRS H BUA Y 4 Apectinases o i BT 4F o0 ink % (Chisti 0 1999) o
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25 %%
251 5 ¢h i

BE AL R ARORELE S (T (minorcrop) L E L RE FEHLEFE F o
BEARITE KB HEFR S L AR LT AFE AERRRE R £
2 - o R E S B S e (FAO)1998# szt Tkt » 23k ¢ £33 6 i 7 2,733,437
ha> #4 ¥2,676,836tons> ¥ i~ o f# & £ & = *§ /1 3t249~2,333 kg2 & - L35 1,055 kg/ha -
AERFRERFS P AR AN S A R Qg oo $ A R0 e FRA
EPRA M AL CERE RN oD N R BT IR AR T F B2 A T
Grene FE AP FIE 0 ARPELE Y HT s LR CEAEEZLHENCRTO S E
LG iTf - ofed WHEFRSEL B R FHEFRHRLGIRE it ®WAE
AN dep A¥F L2 % $fa(soba) o A1860F MIpFREH E R AL LY LML VER
BAE S R FEE WS RSB E Bb R4 TS 5 & 4 5(Marshall, 1982) - st 7t >

PP IRLRRIES > R EWAT 4060 kg B EF T EHAAI > T E PR G R

Hy

(Joshi,1995) -
252 FEendmip g
FERIF ARG ETFI PP RE IR AT ELERRE Fe b
BEMEFE 7 39 FE 324§ (Biological value) 7 3-v H e T freng A e
i»(Javornik,1983, Sure,1995) - & & &7 ¢ Hv F 7 £ 9135% o F-o FAI* &

(NPU% ; net protein utilization scores) & 74% > & **] & 4 (47%) ~ 2 (42%) ~ #&
21



H(70%) » =323 F(94%) L £2-3 - a9z £ T3567.4% > 2 & % palmitic, oleic
fe linolenic acid = #& #3 % it 5 B K ©“ & $#729% > 1 & & » L K P
(Pomeranz,1983,1972) ; 42114 mg > 4%13.2 mg > #4282 mg(# 2-2) - ‘o ¢ #B122B2 »
A w5 046 mg/100 g -~ 011 mg/l00 g - & @ & E 5 & 4 * 0405
mg/100g(Javornik,1983 ; Yang,1992) -

22223 BF AT 0Es B e AL TREFTANF LR

Name of food Food Moisture Protein Fat Calcium Iron Phosphorus

grains energy

% g g mg mg mg

Buckwheat 335 11.0 135 7.4 114 13.2 282

Amaranth 391 9.3 15.3 7.1 490 22.4 453

Maize 355 12.0 9.2 3.9 20 3.5 256

Rye 334 11.0 12.1 1.7 38 -- 376

Wheat 333 12.0 13.3 2.0 41 10.5 372

Source: USDA data; Citations in Joshi and Rana (1995).

Food PC NPU
% %
Buckwheat flour 12 74
Wheat Flour 10 47
Maize 10 42
Brown rice 7 70
Chicken egg 12 94
Beff 20 67
Chicken 18 65

Source: Citations in Namai (1992).3& f4 i= » 1999)
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253 ZHFHYALF T

BEEY LAERMAT - > - & ¥ i f(common buckwheat) F. esculentum
monch> # 1 &£ AN A~pA~LaLZ LR -EFR B2 2ENVER
AR A A ¥ - 5 Binfd(Tatarybuckwheat) F. tataricum

Gartner» 2 & £ *d @l ~? WAH! ~ ¢ Wail %5 ~FRZBITER -

RIE RS FEE B s AN 2 FRAINEE R(F %22 1001) o F) L oEinf gy

P kLG Evko SR TEES, oL T HEAREL TAE S
(% 2220 2004) o o A 47 % fhdr IO E S fhi=7 3d T2 AL TR
W E i AEE $ B N37.7% - 10.7%% 26.8% > ks F B R G U AR F R CT1% ¢
EAHEMA PR AE SR N8I3R AT2R c H v I G EY
% A5 % ¢ H 4:355%32.8%16.00% 17.2% 4Fif & B 3 £ kit & (% %2
2004) « E & H 4t B L AFEZR (TP o HRA R B FLF M 1EF 0

BALG BAT Y R RARAF LA RS
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26 MEHEALTE KL
260 MFE R A ETF A% % AL i
SABEMBEANS U ES AR R ATE KR I WS R %

FEASU FHTTARARF e P2 S F 2o M S A

FF A ZMA P AT SAP BRI TR I 2 RO U T F
M RS R R PR BT AR s USRI

e B2EY 0 EATRERAAT RS (XY 2005) -

ARWP D TR Bk 0 RO R R
ERRTRNERL E S S AR EAE LARE S L LRy S
W Pgih @4 & R P BEFERFEDA 0w AR RIEY o PR AATH P 2 $T
RS THER S b LIEE R L AR e MRS AR S L

BSOS TEIE  MLEE R 0 R TRk i o (U = > 2008)

262 HFAE AL FF FEE T L P2 X g
GE R R ALY K EIER LR R HHELC § T

(1) ¥9F L8 2 525%%E &R (Changetal.) -
(2) ¥ (Essentialoil) + AL 5 34 > 3L ¥ 5 dfidr Fid o @ o g

A CRCRIE S i Rk LR AR L RLE et S (R S N

24



(k> terpenes) & H 74 $r2 R & e orie (CRIFAL > 1992) o i - i

;_

ElBB ’ ﬂll’L ’

R

FWBAIBIR AN IET AR A RT A

PR T PR R TR R N R RS A AT T L s

SRAM S BERE VU AFL b R EIRERETE G AT TR

s (F xR 0 1995) o i FBecnd g b B g B C g B F e o F

Len= x5 (- ) 3% (enfleurage):( = )k & # #4:2 (steam distillation) ;

(=) Aa#F B2 (solventextraction) ; (= ) 4 /&;2 (expression)z (1 )

KTk - § “p3E B2 (supercritical fluid carbon dioxide) % (¥ % % % £ »

1992) - #w P 4% DR %%’Tﬁ (Limonene) £ 5 E 7 R > #rd g mbe &

FLVAE CHEETE £ EE R SRR TS R

vk

SE O ET I LRI W T HFIER L AT F R RF T

PR EEA PR BT o (REH » 2003)

@) B EFERESIMP AR IR HAEF PR NTE R T -

_\._;-

¥ # b cnpspidg (phenolicacid) ~ #g% pr (flavonoid) vz € #i g0

o % (stilbene) fo &A% (lignan) £ 3 HrRnd HE R Aoiiy i

3 Fi“f pd e 4 (Medina, 1999 ; Lopes, 1999 ; £ ’TE » 2009) -

é 1935 & @ 7 5 r X 03 - FF5H (Albert

4) %EM%sau b P

Szent-Gyorgyi) - kA ¢ A D - BRSSP L2 2 TREFE
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(citrin) OEH'{’%ER ’ fé’%ﬁ# }Fr’ﬁ i iLi»%:&'-‘Eﬁ"JT/F? skt mad £ C
(- FHELRL O BAFRIT - BAMITH L nEL 2 0L h REE
s T F P M AMA R 2 FE 1 FUl o Pl UE TR M

K FEERRETT 0 FUE Y FR

F_L

FREBESGL R
B AR EGRFESFEARFR AT LSS G-
( Kandaswaani, 1994 ) - % TEG RRE Ry A M F ST T
ﬁ_;}‘as)ﬁi U O FUE AT RO 2 FRF (E ez % (Torel et al., 1986 ) »
bl4e % pr 5 (flavon-3-ols) 2 #L4d % (quercetin) & 3 {3 ended
FEY 72 ¥% 0% = (flavan-3-ols)~ F #& B «4wi it 4 (Rice-Evansetal.,

1997) -
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FZR RSB RAHR

7 %%

%400 437 (BCRC 35396) w5 Fffi s % > B R4 3 WX F 508 & 312
ooz FRAT B PR Q010 R A N B AT et
FHRRFREOERT s hFaez iR B EAEF 2 FE 0 FE
WERBBEAT  FH L2 HAR AR L G a5 5d AR 2-1
R GE R L e R BRSSO AVE R B 2 L E 73

Fte B ox NPT 0 £ BN 3 I 0 B T o e B SE PR AT~ R RE PR

B3 A S E o R B 22§ 4 B £ Sk i) & 2 friddh o

PR EFLREIMERI PRI T RY R RRE DR L R e
WA AR RLIRAL S TR R RILG e AT R o G B

}EJT pf\:m P:\}P ﬁ”ﬁﬁ" gt & *" é:’%ﬂ./\ﬁk 'gﬁ}'"s %E g:rs-ﬁ( ’ rﬂl}l‘ i * ﬁ’;sz‘FTIT 4“#’;’ /g

\F‘b

PR e AR

e

POLPT F R R L R e B AR G
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. EEEE ]
<Qj BCRC
35396

IZ:>%~%*-

HiffEmiE2 ik

K

(o ) { B 1
T E R TERE
BARE  AREE

(Cagie-t !
AR EEEE =

(er)e(re) sy

B 3-1 9 % % EH

(F? AZRI2-10 2 A4 & 4 hz Sibie 5 BEW 22 2 b +ib)
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EHFHRIFEFREPEC G 2T 5 AN BRERY Vi I 4
B am s o T B2 1]% {$ 18 d [B3-2 1 Fris i Bl (Dorothea> 2006 ; Richard »
2001 : Dubey etal » 2003”2 A8 2 3 % « - 2002 1 s ® £ - 2010) - jiz je o 30 ik
FELE DR T R T Y RS B R R I B - A M
FAPRIBPEFEREEMZENNF L BERE ~E 4 > 2010) o AR S

% % s 5 d acetyl CoA i » MVA pathway#s i& » 2% d glycolytic pathway
a4 Pyruvatefr® @ & $ G-3-Pi& » MEP pathway 1 %= ff48 o 4 % i 2 45§ ik B

o Shikimic acid pathway# ¥ fei2jT & 2 » Flpt SR ET R 2 F SR A B3HA

ad

TR P LS AT e G B A D SR S L F o B e

AA A fED b AMBEAS K LN ;%’d Y = A 1 I S
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C0O2 H20

respiration photosynthesis assimilation
Shikimic acid
02 22 |/  Shikimic acid

olysaccharise e
glvf-:nsiedes < monosaccharides Phenylalanine pathway
{ J PAL
G3P + pyruvate CH3COCOO0OH Cinnamic acid — Salicylic acid
\l‘ pyruvic acid
Boxh J . 4-Coumaric acid —> Caffeic acid = Lignin
ACC i,
\Il Acetyl CoA ——> Malonyl CoA
methylerythritol phosphate ir}]'_\.[{j,]{ > +
MEP v ; Stilbenes FOMT
v MVA Mevalonate L .
- Flav
pathway jpmpp i e ‘iiwues ——> Sakuranetin
IDMT
j/\\ A Isoflavones ——— Prenylated isoflav(anjones
DMAPP — PP T—==——— [PP —= DMAPP »L IDMT /,
i / Isoflavanones
soprene
I—) Pterocarpan phytoalexins
Monoterpenes €— GPP FPP -\SS
'lf J’ Sesquiterpenes
GGPP Sigpelene
i) ¥
Bicpencs Triterpenes
Plastid Cytoplasm

B] 3- 2 % BHE IS R

(Dorothea » 2006 ; Richard » 2001 ; Dubey et al » 2003& A% % 3 & % » 2002 ; /5% « > 2010)
(ACC>acetyl CoA carboxylase; DMAPP > dimethylallyl diphosphate ; DOXP > 1-Deoxy-D-Xlulose-5-P ;

DXPS > 1-deoxy-xylulose 5-phosphate synthase ; FOMT - flavanone 7-O-methyltransferase ;
FPP » farnesyl diphosphate ; GPP » geranyl diphosphate ; G-3-P » Glyceraldehyde-3-phosphate ;

GGPP > geranylgeranyl diphosphate ; HMBPP,1-hydroxy-2-methyl-2-(E)-butenyl-4-diphosphate;
HMGR » 3-hydroxy-3-methylglutaryl CoA reductase; IDMT - isoflavone or isoflavanone dimethylallyl
transferase ; IPP - isopentenyl diphosphate ; MEP pathway > methylerythritol phosphate pathway ;
PAL > L-phenylalanine ammonia-lyase; SS-sesquiterpene synthase; # & &5 d & #5./2 A 4 Acetyl
CoA > i& » mevalonate pathway = #= & L #E &2 = frag » @ ¥ *f - 8 5 #§PyruvatefrG-3-P & =

DOXPig » MEP pathway:& @ S #f= X 5~ H fp8 - B jpagit &4 o)
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32 % iE

321 sk

P A R A AT FE S AR BT A B8 B
SA R A EEE AP FE R B SR T o # * 60°C 4 g 48 ) B
FHFERERA PR A AIL S 2 o MR B RR L EAS A  R#
P RSGCRS FR R SE LT F R A FATE Y

322 ARFIAFHORIFAIME Sz Faap

Pe: RPIARFEREBIASUR AR L FH G EHTH

FED O RYPFETREF CAERTRF CACTERIE-CHAFTIe AT
28 5. g > 250ml = & 4aA5Hg Y R R AT XA 2K E 45% (R F)
i A A 14 X R FE 10% 8 25C# % 16~20~24~28 = >
PR ARG IR ATH A RIPACRER A LR

AT R A AR AR FSE R LR R R R

\v.

RATERB G KB ML B A .

323 AR EAGAHETFHIHEAHE P ARE

pen: @ LML P R A3 B AR AU A
BB R RP R E BT 0 R S S



A -

G2 MERATRBEARFE S T E W AREET R AL GERE
BB B - RS §ORE S 4 (T A A 250ml = &g
BEZKE A% TR EFEFL R B E 14X SREFE 10%

HR25CHEE 16202428 % » Bofits A 45 R (&1L o

324 A RERRAHWRIFNEABEF R P

P RYALEEET 4

f
a’t

S S E R A2 R btk Bk Lo
AFEERLRARA FREEH N AR AR Autadrilk
BAeRF  HMbil &5 % LR -

FEL R AR TR %hﬂ?%ﬁ'»f—#cwzl PG EFEREABREAD
250ml = & 489555 ¢ > 3 AR R dFg i 0.59~1g~29-4g9-8g
12g » s B hds & dhF fof F%ARIR? 059 1929 =48
ER % AR KED45% @ * g % 14 X B RFHE 10%
BR2CHEAE 16202428 % » Bt A A B L o XU

LA 37 ~1g~29~49 -89~ 129> % 1 ELRF

n\'y
m

LRt o

32



325  &R-RBRREHITFLHSHE F AR

Pt Mg Ao ek b AF s EE A G KR RIS IF»L,MJ v R PET R
* PRI AR RS AHAS DR

TR R R Lk R 4 10ml E Aok 0 giEAF AL R F 60min k3
B B B b ,,Q,,] e r BFfa s A ALY XA K E A D] 45% S
-k %% se(Water extract); #-7% A5~ 11 {8 % i e 4 150 Biok® s 45%
s ok 3 %% e (Kumquat pomace) » fie t 79 & 7 dv (Control)rﬁ

15 &£+ % A # % (Kumquat powder)s f& » 4 W% tdrd) e fosd e e o

R G RE S E TR A A 250ml = h4ALELY > AR KE
45% » ¥ F FE EA AT B A 14 X SEREE 10% 0 B 257

v"

% 16202428 % » s AT ABHI R o TR
FlEE 0 X B4 0-4-8-12-16-20~24 28 B3k T A $T L2 A4 )

b TR AR g

3.2.6

$
~
&

SBRHEHYWRHIANHASE S DR E
Pen: SEFHRFRAIPHFEIAFEIMGE] VORI AN SE 2

EZRETRE TN EBERERS A RIS AT

g

k8
RSN T T LR S BT

F R SR A R R T ERA R E R AR ERRD S TR
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FEEFE S A BB ER R ad o 7 FREFE T E e
250ml = & 447557 0 A F KR A0 0 X R AT @ % R
%14 % 5258 10% > 88 25C3 % 0-4-8+12+16~ 20 ~ 24~ 28

T PR 1S AT B R
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33 FAR AL F
331 HIFAk
AF % B2 Ftk 5 Antrodia cinnamomea (BCRC 35396) @ fLp & 51 ¥
F R A2 4 F kiR ¢ (Bioresource Collection and Research Center) » Fk
A F Y stk k2 fie B ((Glucose 2% > Malt extract 2% > Peptone 0.1% > Agar 2% )

waAmEAEL 25 TEY T EARRE > 28BN 4 Crkfa? ik

e
o

AR ERIEE A 7728 - fe W Malt extract 2% ~ Glucose 2% - Peptone
0.1% ~ Agar 2% 52 A w3 &K > BFFE- 0 &4 0 BT FHEIP | 5B

HIAGREE  Horfeir 5CrAERA > FHEBE T 4ChkEFTA

34 A TaRARRFEE
r2 Malt extract 2% ~ Glucose 2% -~ Peptone 0.1% ~ Agar 2% T i3 %z T w
BAA BRAFE- C LI RIFASZAG A 19 EHFP- [ HBI T

BAL Y Lo 2 5% 25T AR EEELRE
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341 figal i
FHRAFTHET DRERARAL IR LEFREAYTRELAAR A AR
= o H a2 5 Malt extract 2% ~ Glucose 2% ~ Peptone 0.1% 4] * 0.1 N HCI
201NNaOH #3 %3k pH &% % 5-
BAASHEL P2 L3023/ APRTANZ TR AT S
k7 BB 4 BEH FaF s (FRE 28 f 05ecmx05cem) > 116 £ 4K

SRS RERARY P B 25CuHEER & f 0 HE 100 pm sz % 14

kb k345 ¢ (3 0 2010) » A 250 ml = & HLP A W4 » 289 RELEEH E A

i<
<
B
et

, F

b

F1H K /\ £ % 45% > KRl ﬁf@’” rT RSBV ;}%‘ﬁ o

M

WA A A R & 14 Xt enfifg o 2 polytron B F S RS 0 a8
T:10miE: At Aemngd REALE > B5CEERE /Y BATP

X Bl B F S > B0 C e 48 i e X R * A KA g%k e

Rk RN D R T K A i

T FS G R G o B et Ko R B B Rk PR R
36



PR » TEREA £ F 16 A B4Rl B A AR S 4 -

—
o

S SR

i

|
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B LH R
Corn starch Pt

YM Broth DIFCO
Peptone DIFCO
Malt extract MERCK
Methanol ECHO
99.5% Ethanol ECHO
Folin-ciocalteu’phenol reagent SIGMA
Gallic acid SIGMA
Chloroform TEDIA
3-Methyl-2-benzothiazo-linone
hydrazone-hydrochloride  hydrate SHOWA
97%

Ammonium amido sulfate SHOWA
Iron(I11) chloride hexahydrate SHOWA
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Sulfuric acid scharlu

Potassium Bisulfate

Sodium ritrite

Sodium hydrogen carbonate

Sodium carbonate

Aluminiun(ll)chloride hexahydrate

SHOWA

SHOWA

SHOWA

SHOWA

SHOWA

SHOWA
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352 FHRBERG

%329k KEFE

REKA A5 R %

pH meter Cyberscan pH510 % ® EUTECH
TR M C-MAG HS7 B IKA
FRAFS HI-340 LA
ok e IW-4N LR
WERTE MSI minishaker 6B IKA
TENARTERHN LUS-150 it i

AR EFEE KK  0SI-500 A A
Ak R GENESYS UV10 % B Thermo

ek Mo Akl

skl i

3 LR

i 2lge

%4

WSC044

Simplicity

5210

Universal-32R

LO-150

# & FISTREEM

% ® Millipore

% F BRANSON

14, & Hettich

e AR R
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3.6 ¥ &4
361 57 MmERR
Pff 545 A 100mg - 4e » 10ml ¥ fE 2 F 30 A4k > % 8000rpm 10min 2.

B3 ACkd 0 2 LT BERP

3.6.2 L H P FME R R T

A~ %% %% Tsuji and Hoshino(1969) £ rt 4 %.(2007) & * thi F #&5=

F_L

(glucosamine) = 5= j% » (e § A 7T E R $ F RAT A Lo T AU A 2

A FEmRA R A AF AL T RS £ 95 29g/gsub.; T A

Part.l /& L iz /&2
#-0.3g & &f=3ml 72 % H2SO4 % 25 °C ~ 130rpm =& & 30min -

L2 2Tml F 45 KA %ok fBiR & 121°C 4o £ 2hr -

M

£k fER 2 10M 22 0.1IM NaOH ® 4e3] pH=7- @ * § F fEiet 4
Part.2 7 7 izt &

% w] » 1mlsample §= 5% KHSO4 £ 59 NaNO2 - #: % 15min > fx i3
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4v ~ 1ml 12.59%6 NH4SO3NH2 » 144 4 3§ % cnfy sl pe > ¥ 3% % 5min o

e 1ml0.59 MBTH » #-k % 10 4 45 -

4e » 1Iml0.5% FeCI3 « 6H20 » ~ & 30min o

bR R R TS 2 FR & A Kk R 23 650nm L KRR E o

d N-acetyl glucosamine =% & Stk & 3Bz ¢ $ 5 2 & > H =5 g/mL

Aflj’%

TSR &

T WEARE LG A RBERGIRGE R * A RIFRZ RIS

AR 0 P eRB- I B RS ¢ de 2 JRAE P 7 £(4% Tang and Zhong,2002) -

1.

Bt % 5 100mg 0 4e ~ 50%¢ % 3ml Az d i B K B30 A4
i€ * 8000rpm 10min g« B+ iFi%

WA EE 4~ 50%2 i 3ml A L B E B30 A 4B iR
& E s eml iz

egr g g 40 3ml -k w3 340~ 3m1 99.99% & 7 5B~ 30 A 48

BT iR 4c » 3ml 5% NaHCOs; £3F 30 A 4

PARERHEPHI 3 TR KR MRS §o0 4~ 2ml 95%2 fE o

gt £ 245nm T g H ex R E o

d ganoderic acid $&-2 o A B ez R T2 € 0 E 25 mg/mL o
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36.4 %@ A T
JI* prag v &4 > hdg Tk T i &2 Folin-Clocalteu’s phenol :##]3 & +
AHES L L > AT30NM F B HR T E o fTiEAk ko A B P o g s
it &p4x s > mwGallicacids ¢ > B &SP gt - 72 5 F o (8
H v % 4,2009 5 15 » 2010)
1. P03mlz 98% ® fig X B~k »
2. H4rr6ml2% 1 Na2CO; » 323 Rivk 24 482 18
3. £ ¢4~ 0.3ml 50% Folin-Clocalteu’s phenol reagent > &304 4& »
4,  A730nm pjH B kE o
d Gallicacidif:- o A4 5 55p? R im0 = 3img/mL-
3.6.5 WaEE fr A HT

FI* P RIEPRRIFGHERY o PR RO Rl

PO
o
=
S
il
0
S
=

FEVEBERS LY CFABE A EEE S Ptk o BN &~ % £ ,2009)
1. P3P (7 B &k & 10ml:0.1g 2 30 4 48) 0.5mL »
2. 4v»15mLz 95%¢z g ~0.1mL 2z 10% AICI3 - 6 H20 ~
3. 01mLz 1M p#pcss (CH3COOK) - 2.8mL 2 4 gt -k »
4, REBIENZETEE A LG
5. BlFLE 415nm 2 sk sk E o

d #d % (Quercetin) =& R L X A3 My F 7 £ Ei= mg/mL o
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Yri FmEE:HHSB

41 2 B {FERAFTENRIASMASA S PR F

FHREEFR FEETRF LA NP OFRTRIASMA L o= feng

¥ 3 1.95 mg/g sub ; 7 S
Ads ks AE R 42 1) 3164 mg/g sub.ie m A E R F R4 3] 9.04 mglg
Br il E L FSRART R ok Tkl P RS

PG F LS TR 41 Pl famey 20 < 5 Eg 2

£ 0 e E %20
ARTERELCFLTE S SERAFDNRLZ S RTR G R EFLF S
FRE O SER Fh I T PR R R R RORE AL B
FooREHRBEEEY RAZ (T IHRABRIT - FFEAFT AL
FI R ERFE D IERATI I MR E L2 2P BT
Bt e Tl 7 -0 S chy § 5%z 281 ARSI HIFIMAHAL D
BEHELERAF ORI F o

o F A5 B4A-62 AT BRERLFAMP EHY G REF IR
Bl BERFERARNRL A CHARRFIMAEZEN LD TS
FAood 43 2 B 44 mSenE R LAY TR AAPERT o FRE
BZASMA T g4 £ FLFALRLR

i\:\.}? I '%?ﬁ)‘»]\:&iﬁ%éml /VL"T’%:—EE;—F'&

ATEV ORI A BT FAMA RN & g EA T
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FI* R A o K42 @k § BEFSfrERF IS AAT  SRT AR

[

Il

ERZEARRE D REF R AB R kR RRFE R AR -

“\

PSR mSS R i BB R S (FR ) E A A AR R
FAFBE FHBIRZT20 v b v B EEH2 T ETV LA SN
4r 35.5% - 32.8% ~ 16.0% ~ 17.2% * 2.7% (% ®4& » 2004) » 2Rl #8F 7 it AL

EHZFUME R DR T - clegd 2 R BT AL R S FUET 2

=3
14
N
~=ie
=
=
X\
—~
<l
o
..ﬂ\‘l
N
o
o
=
j—
S
f
-
=
ol
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AL FEEF AT F

a\
b
=g

Max.Crude
Items Triterpenoid
(mg/g sub.)
Shell+ wood powder 31.64
Buckwheat shelled+ wood powder 9.04
Shell 18.03
Shelled 1.95

*ig o 250ml 4a5Hg 0 FF AT L 280 X AR R E A5%R FE A eI 2R I AR 2
FiREE Y < il BCRC3539%6 3% 14 = (4357 » & g4 A€ 10%> 25°C R £ % #4342 28
X o AN %;‘:’]: 4v lg 0 FF R 4% 2 B4 (Cinnamomum kanehirae Hayata)# % -
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65 - —— Crude triterpenoid
---O--- Totally flavonoids - 4.0
20 4 —v— Total phenol
60 - . —&— Glucosamine
S 29 o
2 2 L35 32
2 51 22 15 2
o ~ j2]
S - & 1S
= S o T
o [ o]
S 504 25 L 30 £
< 5 5 . g
o L2 10 A @
) = 3 3
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F 459 S8 o
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Bl 4-12 ¥~ o AR A A 4 5 sk o B

i Ag Bt A ARt r 280 R E BTG B E TR 45% e E 6 A TS -

2 423 [ AR S b W2 RS R PA S R
Items Max. Max.Crude Max.Total Max.Total
Glucosamine triterpenoid phenol Flavonoids

(mg/g sub.) (mg/g sub.) (mg/g sub.) (mg/g sub.)

Control 3.59 18.03 72.71 18.71
Kumquat 2.46 28.86(60.1%) 56.11 16.55
Grapefruit 2.97° 22.80(26.5%) 57.72 12.31

Pemole 3.17° 21.54(19.5%) 40.50 16.47°

Orange 3.61 20.79(15.3%) 66.98 11.10

Lemon 3.77 19.50(8.2%) 56.09 13.07%

BB Gs ARy 250mI4a750 0 RS AT E 280 8 AR ABWRF AT TR B

fBE-p A FREGY > i BCRC35396 0 3 % 14 = {435 » & sy £ 10%> 25°C 2R

¥ % 41 - Max.Glucosamine B~ p % 20 % » H4X A 424 p 5 28 % v a & 5B
By 16 X ob HEPp 520 RS oCc B F 24 X FREF
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e g = ftloliy MIMF E 22.88 mg /g sub.if B 4-T FE 5 b b R AR X
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£ 4-3 3 e R R e P R R SERE SR B AR 5T

Items Concentration Glucosamin Crude Total Total
17 (mg / sub.) triterpenoid phenol Flavonoids

('mg /g sub.) (mg /g sub.) (mg /g sub.)

Comtral Og 3.59 18.03 72.71 18.71
Grapefruit 059 3.17 17.88(-0.8%) 52.16 17.89
1g 2.97 22.80(26.5%) 57.72 17.75

29 4.42 17.86(-0.9%) 48.38 17.25

Pemole 059 455 20.64(14.5%) 48.50 18.03
1g 3.17 21.54(19.5%) 40.50 17.11

29 2.56 24.98(38.5%) 38.28 17.09

Kumquat 05g 1.29 22.73(26.1%) 52.60 18.03
1g 2.46 28.86(60.1%) 54.06 16.55

24 2.88 32.55(80.5%) 52.50 16.65

4g 1.40 22.68(25.8%) 53.16 17.04

8¢ 1.33 10.17(-43.6%) 51.3 14.45

12 ¢ 0.83 12.22(-32.2%) 51.88 15.04

At EER Ay 250ml 46775 0 AFE 289 7k & 45%R e 4 4P R AL A 14 %
f 3aF & i AT 10%3 25°C iR 2 & $a35 & - Glucosamin 2~ 4% p % 20 = > Crude triterpenoid -
Total phenol ~ Total Flavonoids = #& = @4~ %?;’KB’»%% P % 28 % o
f .h ‘_ 1 I ‘.. . \\. ] .".‘q',

FA13 6% P ALR S RERT IS 24 = 7
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F 44 &4 KRR T F S A BEA P PR R
Max. Max.Crude Max.Total Max.Total
Items Glucosamin triterpenoid phenol Flavonoids

(mg/g sub.) (mg/g sub.) (mg/g sub.) (mg/g sub.)

Control 3.59 18.03 72.71 18.71
Kumgquat powder 2.46 28.86(60.1%) 58.33 16.55
Water extract 3.03 22.33(23.8%) 63.68 17.64
Kumquat pomace 3.26 31.51(74.8%) 66.75 17.99

AutRER sk 200 ml 4853 > TR AT L 28 g X AFZ KE AR Fis 4 dr 8 5
BZAAEp A F FRFEF? < %5 BCRC35396 » 3 & 14 % (235F » Figda € 10% 25C
B3 % $835 o Max. Glucosamin B~# p % 20 = » Crude triterpenoid ~ Total phenol ~ Total

Flavonoids #B~4&p % 28 = -
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2455 LRI BPHRTASHAHREF R Y

Items Max. Max.Crude Max.Total Max.Total

Glucosamin triterpenoid phenol Flavonoids

(mg/g sub.) (mg/g sub.) (mg/g sub.) (mg/g sub.)
Control 3.59 18.03 71.04 18.71
Kumquat 2.46 28.86(60.1%) 58.33 16.55
Grape peel 2.40 28.07(55.7%) 69.96 21.07
Apple peel 1.52 21.96(21.8%) 64.56 20.30

R E

ZEREp AP TR
% $43 ° Max. Glucosamin P~4% % 20 % - Crude triterpenoid ~ Total phenol ~ Total Flavonoids

TPp % 28 % o
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