
ni~~nwr~nraa~u~~~;1~~;1~~az~~iaz~~~oliz~oldani~~nndod~~~a6~aa~i~ 

PI CI 

QflGlQLLGl96UO9 Monascuspurpureus TISTR 3090 

(The study of substrate and optimized condition for absorbauce of red 
I 

pigment extracted from Moizascuspurpureus TISTR 3090) 
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A a 
'tlaia~4 n1stlnlnau'nuo~~~ln~n5mb~a:an1azd~~u1:au~;;on1s~nna"ubbn~v6~n1snn"n 

3ibFl9"~09 Monascus purpureus TISTR 3090 

@5tl 
a 

u19uqua bQouca 

bdsbrns~l ~a%u~ds:~nn" 

nm: naz5wuininn~~~a~~wnIuIa~ 

ara1G~ naisJ"usiafU"gw"~an~nsiu 
4 4 0 4 w 

dnm?~u 2545 

2546 

oinnis8nln.aûnuo~dunbnsm 18 aiin an:nrna:dmui:nui~wad6nisBnna"u 
A 

bifl4~0.1fli~fl5nili~(~09 Monascus  purpureus TISTR 3090 Wlklf! f'i1~1?1~ihfl5~-diq~0.1 
Y Y  

oi~istbuqilo qannUP szu:iaai 1m:ns:~u~~Snis~~na"u~~a~uo~n1snn"n3i~n~Zau~~n~nii~ 

naluu'n qarngu' 4 im: so sqmi.aatlun ~iuia~nms~Aaaowiuoa 50 tdoilau.' nsaanou 

msnh~msi~m~~~nms~nf'i~n~s~nna"u~~n~~na~uu~andu soo uilulunslnum$o~nLdnlm 

lv~ln~~mo; ~~~si~Awan~s~~u~nu~~~~~eaiu~aun~w~~a: F-test wanis5fuwuii 41agiqii 

vuut8ufinlmrmi~d~ 1nu%n"~'l~nnbulm9b~iuLii~u 82.57 ~~dlUdod~uild~uul~uusinin"u 

drnu41a~h~~~~~inis~nna"u~~n~~~~uso~a~u18 36.70 wuiiJmuhaihiis~rngnniiuin;.r 

didaiu41a~a111u1%4~8u5un~msm%un1sii5~u%u~o~nn1azd~~u1znudold nmazd~~uiznu 

wuiif'iinaiui8unsn-di~u~~5u~~msm8o 6 qrungu' 30 o~ni~.aalBun s:uznm 20 <u nir 

nsz~uk;auunanii;l naiuiin qarngu' 4 lm: 50 o.mil.anl9ua l~ijwadonis~nna"u~~n~6uo~nis 

fl~fl3bL@4'%~9 M. purpureus TISTR 3090 
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Research title The study of substrate and optimized condition for absorbance of red pigment 

extracted  from Monascuspurpureus TISTR 3090 

Mrs. Naruemol Thaunkoon. 

Applied  Biology. 

Science and Tecnology. 

Rajabhat Institute Pibulsongkram . 

2002 

2003 

Abstract 

This was the study of 18 kinds of substrate and optimized condition for absorbance of red 

pigment of Monascuspurpureus TISTR 3090. The cultivated study were pH, temperature and 

culture duration. To increase the absorbance of red pigment extraction , exposure to light ,dark and 

temperature at 4 'C and 50 'C were used to activated M. purpureus TISTR 3090. The extraction of 

red pigment was done by using 50 % ethanol. The red pigment absorbance were measured  by 

spectrophotometer at 500 nanometre.  Arithemetic  Mean and F-test were the statistic used to 

analyzed data obtained. The result showed that  millet was the best substrate. Although  rice grains 

was not the best substrate, the price of rice grains was cheaper. Therefore rice grains were chosen 

for the substrate used. The optimum pH, temperature and culture duration were 6,30 'C and 20 

days, respectively. The exposure to light, dark and temperature at 4 'C and 50 OC were not effect 

the absorbance of red pigment. 
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2.6 4o~i~az4s~duussni~vOJ"noivi~~~~~ 3 9 

2.7 ~~anqa~flZ~~qd%~~ib~nga 46 

2.8 ~inn~~doi~~uhsJn~avo~ldl~Jn ~d~iin~aui'iii~n80'1 47 
%' 

Li~~Pd°ldLLFl9~lfl Monascus bakari LLW: M. kaoliang Gll'&J~l&J 

2.9 n1~%4dsz%u"116oind%u~iua~a 49 

18 I; ~ld~wa~om~~nn~uiia~"uo~ai~an"nd~in~uo~ Monarcus purpureus 

7 rztu dijwapiommnn~uim~~o~ai~an"~diin~uo~ Monascuspurpureus 

TISTR 3090 d~o3~ludaiuUYi~i(1 iudsolvnii 27 otsi~aniJun 

~fluszu:iaai 7 a"u 

4.3 d~m~~nn~uim~dnaiuuian~u 500 ui~u~ua~d~~lnj~~pii~~diwa 

piom5ahqm5di~~quoq Monascus purpureus TISTR 3090 di9fnd'lu 

~~~13~~n8~ii~9~09~13~n"RdibFl9"~~9 Mor~ascuspurpureus TISTR 3090 

d~o?ty~udrnuhaih i~0.a 6 iudgolvQi 30 o~~ii%aW(m 



4.5 rn~8n~iwnuo~ni~n~:i~Xau~b~~~.;i1~~~a:na1uim domrgmniiul~n.r 

u~1dmlatiVlii~tmd~09 MO~~CUS purpureus TISTR 3090 ~~ Q~~~IuIJ~I~~I~~~I 

'?4b0lf 6 <U;!NH$ 30 8dflllWll$~fl UIU 8 ?U 

4.6 ms8nlnrnrnr:~urn~~mn~~~~flduod~i~~n"m~~1mdu~~ 97 

Monnscuspurpureus TISTR 3090 &~U!NHQ~ 4 ~dRll%~l~~fl IRUM~~UU 

daiu41a~Yi '?4ionr 6 u'uiqtunQu' 30 odm~mi4ufl 18us:u:nm 7 iu 

4.7 ni~dn~wauodm~n~:~~n~~gmna"~d~~fldu~~a~~an'm~~~md~~d 102 

Monascuspurpureus TISTR 3090 ;2ll!NMf,)s 50 FIdR16%~16~~fl TRUHG~UU 

Jaiu41a'lrYi '?4lo.a 6 iudgmnn~ 30 od~i~ani6n i8ur:u~nai 7 ?U 





4.4 ~flinY~~l9i~?~ii~~fll9a(fl9~l~~ %B9 Mor~ascuspurpurer~s TISTR 3090 77 

uudaiuBu"iaa<~ ~naiui8unrm-eiidwdunin~w 7 5zGu 

gangu' 27 o9miaaiBun 18uiam 7 %J 

4.5 ~nin~azdaiuBu"~ai<i~~z~unaiu~~ufl~~-di~ludunin~n 7 sz~u Eliiu 79 

nisouukigcungi 60-80 o~mim~Cn iSunni 3 h~up 

4.6 n~razaiuni~~o~n~a~uBu"iai<iinaiui~un~m-ii~~u~~lnim~n 7 9z~u 8 o 

dn;n6auiomium so idoii4ui 

4.7 h N~~9i~?~i L~~l~~fi9~19~91~9 Monascuspurpureus TISTR 3090 8 2 

uudaiuGia~b;dgangGdi9~ ;lo% 6 i8unni 7 iu 

4.8 ~fl~azdniuBu"ialh$gm~g~di~ q diiunisouukigcungu' 60-80 mtn 84 

~an~3un LS~ bani 3 43~~~9 

4.9 mra~mumr~o~nda~uBu"~a~<i~~angu'di~ q ~n5m~au~omuoa 50 8 5 

idoii4ud 

4.10 g~inY(~znl9l0?%66azfll9flf19fll9~9189 Mo~mcuspurpureus TISTR 3090 8 7 

uudmubiaifi $lor 6 riuigang~ 30 o.rprii.aaiiiun i$us:uzlaairi~.r~ 

4.1 1 jin~azdaiuGiai<1i9zuz~aairii9 q nd~iuni~oui~$9~gang~ 60-80 09~1 89 

iant%~n )~~uiaai 3 ia1u9 

dd d 
4.12 nisnzmuiioindaiusu"iaio"id~zuziaaicpii9 q dnk6aaoniuoa 50 kdos~aum 90 

4.13 ~flnr~a~14~~~~taa:fl15n5"19n19~%09 Mo/lasc~rsp~trpurercs TISTR 3090 93 

drnuBu"iaif1 $io.tc 6 niudgangiiNYns i~u~zuziam 8 5u imz~nn~:@ 

Xauiinsnii9n"PlnaiuSm 

4.14 ~~nR~~ninYa~daiuBu"ia~fidn~:~u6auiin~ni~~~u~aiuSm diium~ouii~~ 95 

igang~ 60-80 oqm iaaiGun i8unm 3 f 1u.r 



4.15 imm-lnisa:aiu~0indaiuGiai~idns:~u~au~in~n~i~n"~1~aiu~m 96 

infim~au~~Wiuoa 50 b~~~<i$uii 

4.16 fiflHm:msi~?~bba:nlsnfl9nls~~69 Monuscuspurpureus TISTR 98 

3090 uudaitlhaih 4io.a 6 gnns:$u&au qmwgu' 4 osmianlen 

dou~i~d6u~qmw~u'~o~ b8urzuzbaai 7 iu 

4.17 imm~~n~mzdaitl$iab~iinsz$ui~u qmwg~4 4 otmiandun 100 

ddiuniso~~~iflq dqmwgu' 60-80 oqm iaaiiiun i8unai 3 $2~~4 

4.18 imm~nisazaiuB~indaiuCi~i~idns:$uXauqmw~~ 4 oasiiaaiiiun 101 

dn~nXauiowiuoa so do<t$uii 

4.19 ~nHmsnlst~?yLiaznls~fl9~1s~~69 Monuscuspurpureus TISTR 3090 103 

uudaiu$ia~h 4io.a 6 gnnrz$udi?uqmw~u' so osmiaa~iiun fiouiii 

1di~dqmw~G8o.r tauszuziam 7 ?u 

n.1 a"nH€U:%n%a%J~4 Monascus purpureus TISTR 3090 116 

PJ~01M13 PDA slant 



A d 
ido.ra~nila~rju~~:i~a~~u~Xiin~ri~i~~ii~nuo~w~sa~n~~~~s:i~a .adiduniriiiuqnmr 

n'idu~uwrnutbuXiuuin ~arrunn'dau~w$nn"n~inw"v~niu ibniinn Gain ua:n5nainbi 
A 42 d 

iniu iiuasn:iansiu 4 .acnnldiainw"v~m:8aa"a:dri~i~bw~iia:niriwi:bBu~&o~vuo~5uqqnia 
92 d Y Y  

Ivwunuin ?~rnrn5niirjtuin w'iooioa:I~?5nismi:i"au~idoido (tissue culture) dq#oiopnqvu 
9 

~~i~o.ro~nnmuo~ariso~~isu~~w~iniu soiluu aaiiiu dm! mdoui nsno:iiluiia: 
d dd c¶ d w 

pdnscu nunaiuiini:iiriiq udds:malnabudr:i~~inuarnssu~~uaw~~uw~~nisinuas 

i8urnsdr:nou~t&ulu2dvo~oiwir iniu, 8ou viu6ou 'ouud1d:wzYa Cqndw'vvuPndi.rq $4; 

nmgn idogniimdiunssu?~niswoJ"n~nu1a"u~~~~1u1rnd~oubu~.a~u~douin~~uw'io8u 

nara (~unara~uid wlnuzt imi.mi~uuou~iiwi~wz~~~iu imi.rlu~ariou oinia uisiq 
Y Y  

~~n~so~vn~w'iauim:n~sd~una~uibunsn-d~~Iuo~w~si"au~i~ol~iwu~:nu kniial$i$ums 
' 4 

ds:noudiiqcuciiiia:riniuinijauu mmsnu'ildl#lupnniwnrru6uq ldiufi qnmnnrsu 
a  a 

oims mrowu rn~otiiioi~iia:m~vns~u iniu nirwiinmriiluuun~n~in~ia (15nC im-ncu:, 

2519 ; ~FIuI, 2524 ; qHUliM:?558n, 2527 ; Polo iM:flN:,1960) QI~~~~u~I~~ouu:~ (IJMUl, 

2517) w'iooin<qw"vnfo$vGavuPndiqq ~i8uimisw5~~iuiia:ii~d~ni~uou (wmuu8aiia: 

yuui, 2534n, 253471) n~s~oJ"n~uo~wir~waa~~bid~o~"ud~d:w~~iba:iid~kabwdo~i~udau 

dr:nouo$hu (yuuiiia:assai, 2527, 2528 ; 4uui iin:ncu:, 2531 ;Yongsmith iba:nB1:,2539, 

1990,1993,1994,1998) iia:mrwljniijl~IuGasJ"ua,niia:GaoJ"ui#u (yuui ,2528) 

9s w a 
k~uraou~~ln'finuivuP~uo~8un~arniia:nma:d~nui:nulunir9nnduiin~uo~mr 

s ws A 92 
n5niiia.rvo.r Monuscus purpureus T~STR 3090 

d 
dfiou niriwi:&.rlriiiotuuo~5uqQnia dnisdJudr.rvju$Xiiu iiniridonl~iaqliiui8u8un 

iarnIun~s~w~:i$~~iio~lnnluds:i~al~uiia:r~n~gniw"oan&u~un~rwiia iin:iiiidlAld 
d 9- 

~r:~nn'lrnu w~afiol~~d~u~iuui~vuP~idoi~u~a~i~ia:an&u~u~dol~i41n"uuluuiu71o~i~uia 
s w dl 4 

ua:nu?bdi$ulgusiuaounaoiuo~~ulns~nis3Cutiou~uq in:muuian:ibums~iwanir~~"uu~ 

uuiuwaas$quvu 



1. b~o~nYivid"nuoddp~nbasa 18 TGR 1A~bfi $ianouuz~ Giaiti Plaiu$ia~$i 41ad19 

iiuuu Ui?di~oimrun ~nli;ou <iUi? Guim? Guiwa riurlid:n& ~udh $on nihudiu 

did G'ri?lam"i mnu:wh?(;unzn'llh) ~iYil$irin:uuuils driwniomrr?nnduiin~uo9nis 

n6Fl~ii$ld%~d Monascuspurpureus TlSTR 3090 

2. 8n~inni?zdin ~lLflUd~n13~Flfla"uib~d~~d~l~fln"~~bLFl9V8d Monarcus purpureus 

A 9 
TISTR 3090 ~ ! ~ b l f i  (1?1~18~n3~b~:~ld!~d~~i~3~ ~IHC~' 5:ULi?Pl nisnsz(unis~nnBu 

iimuo;lnirniYnn A~uunmiid n?iuu"n qtun~u' 4 LIP:: 50 o.~aii~llni+un 

1. !~miuv~n%~d8unbasabia:nniaziinui:nu1unisn~idnisdbind1uoinisbi~d!d 

~#~unismizbiud Monascuspurpureus TISTR  3090 1~~i~i~~~?b$01n~~hdfli5dbind!&~d~n 

2. i$oQiwanisibYdii~~udoAiu8u~ idu 
w dcl 31 

2.1 ~~~~~'b~~Pd0nl9b~l~i~~d Monascuspurpureus TISTR  3090 %~01~19b~P? 

2.2 nlr~niiliiliinnisnaiuw"u(idowa"o1nis+ibn~I~G~un~owa"adv~u!A 



nisim~uuarisazaiuardaiv~~ 

Monnsc~ts purpureus TISTR  3090 

msdnlnrnsqnnbunn~vadarisarn"ni~indvad M. purpureus TISTR 3090 

M. purpureus TISTR  3090 

M. purpureus TISTR 3090 

M. purpureus TISTR  3090 

mrdnlnmsns:$umsqnna"u11ar~vo~arisarn"~3iin~v~~ M purpureus TISTR 3090 

msdnlnmsns:$urnsqnna"uiiard6~~dacisarn"~~iind~ad M. purpureus TISTR 3090 
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3.1.6 iQiGu oinflon~q~u 

3.1.7 iAi ~I ~ ~I U ~I EI ~: ~ ~ ~ ~ k3iiiLA:fl~n~~ 

3.1.8 iitm oin~uiwuoseraiiiiam 

3.2 iTGwi~uafiuiI~oinnis~dinsiz$ 

3.2.1 %fl$GA (cochineal) 

3.2.2 i~lflfl-1%5~~8~& (carotenoid) Igbifi 

(1) tifl~61~~%~~0d (canthaxanthine) 

(2) flil5fh (carotene) 

(3) i~~fll-flll5~~d (beta- carotene) 

(4) i~~fll-~:%d-8-FIll5~967a (beta-apo-8-carotenal) 

(5) 6~1fl1-0:ld-8-flll5~10agFI ii8$fl (beta-apo-8-carotenoic  acid) 

(6) aow"aioanos" 9109 tp~fll-o.z~d-fll*i~~~~~fl bt8$fl (ethyl ester of beta-apo-8- 

carotenoic acid) 

(7) iu~aisaimas"uad i¶Jfll-s:~d-fll*i3~~~~fl ii~$fl (methyl ester of beta-apo-8- 

carotenoic acid) 

(8) nnnIrFlnd (ch101-0phyll) 

(9) fla0~1~adfli(10dtd0~n@xIt~ (chlorophyll copper  complex) 







1s5uoa (SmiSubo 
4 
nus) 

SmiZubonos 

~siiliu a(SmSu~o 

nds-i?ia~lai, 



n~u"aiGu~~od 

(polyunsaturated 

fatty acid, PUFAs) 

nsnln7uSSn 

ttnuui-ns~labuS 

S fl 

~toabnqi-ns~ttwuft 

buSn (EPA) 

lnbsrbu-ttnuui-nsn 

labuSSn (DHGA) 

~alan5buu (K,) 

nis ldbwtuuil~ 

00u 

dibun5luu (K,) 

~5'0 tuuin5buu 

tu~l!n00~ (K,) 

tuui!~b0a (K,) 



aaw &~ssu~i?ii 

d1$1'q 

1 1 1 dried solubles 1 1 I 

- 
3mifu5 13 

A 
nsnFoFs?in UOJ% distillers' o 





mr iiarrumn'mmmfinoonuiYJlum~gma,1wnrru1n~arn"no1n~a"n~fi~dMdw"~ Zm'ni [[a: 

nirZdinn:vfwiamii $diiarruvi~r?uid1dr?miGuiD ika:~r1udni3u~udaulw$a,n"noinw"v 

du ununn ral li?uiiarsu.ai~in{noin~ma" rriu iiun.rw:mwriu 4 rnr 
dpl- a:4;e~l&~mlumrniriwi:~~u~w"vwioZnalwior~ ki~?~diiuintinii wiooiol&wn~n 

v v A P, a 
rni:~iiutl~oiio (tissue culture) .a~mo~a~~u~~ido~~~nrini"~o~a,iro~~~ru~~nawun~~ui~~w~: 

9 v 

~?~~~ao~~uud~i~$u~~~bn'~?~~Cpl~~i~i~~~udbC~b~ (Linsmnaier II~: Skoon, 1965) $dil?fi&~ 
4 0  4 

qugunnti~aciidiiu nirwiini.an~w"vniiauBnii~owa"ma,~ii~u~u~o~lGgnroi~~irdr:no~~~u 

m i  bbhii? ~n~ouinnji 10 ah uofiuubm:nsno:u'Iu id~?uu~iiilurnrnnib~wd 
A a2 B 40, 

(Yongsmith iLaLnolr, 2533) i L ~ d ~ : b v l f l ~ ~ ~ ~ d ~ ~ ~ ~ l ~ ~ 1 d b ~ ~ ~ ~ ~ ~ ~ ~ ~ d ~ ? ~ ~ ~ i ~ L ~ ~ ~ ~ ~ l ~ l ~ ~  

i9umrdr:nouBd4ou (complex compound) l~~d~~doimr IjUdid:wiid GI? i% idiinm 

gn idopnd~u~d~unrm?"snir~~nw~dPa"uw~~~nu~r~a,~u~r~~fi~~u~.a~~ou~~dd mrii 3mGu 
2 

im-rnrQu q iilfiw8m5fiM&wdi%mPfiMdiuin~u (value-added product) ~Piuiiriniqd~u muirn 
a a 

~iYdl#lugmrninrruQu~Y~b~~ gnmwnrruoiMir mrmnu inlirrnrru m~otd1oi.r rnl oin 

n1rdir?o~mwnrru~~ni~a"m?n1~u~ba:1w~od1r~arruv18~~bia,nd~~~uni~1~i 2.2 WY~I 

dr:mpr~ii~nmwnrru~linwiin?n1Gu~~a:a,1r~~rru~1n'iinr:01uo~6a1nn Tnuiimsiiasru 
u a9 

Tl8~bb~dw~o~~~U~dL~B~l~XIIb~d~~~fllSWa"~LbA:1~19dd3:bWfl~Ubba:~~ (Vandamme, 1989) 



fl15 

n@Id=i 

%lGodb@ 

niju 
~mlfiu; 

niju 
?011fipd?i 

nio~ 
%llfiulbd 

1s Fnr 
dai3u 

n5~ 

lawuFwfiGn 

nl=iill¶Jl~ 

ds:Fer~d 
b=@lY475fl~/$@; 

w=LLw w$/L;lbntYT 

w=lwnGn 

aio~SJ"? 
d3o~lm$ 

fla=i%&Tu 

oiek 
(Gn?n?u) 

2.4 + 

and 

b~1889 

,du, 
LLWQ 

wia, 

mdb~ 

eieu 

via, 

~~$89 

dbfd 

!ifia 

 baa, 

a~4a"b~ 

L%Q 

LLTIQ 

!big 

%llGfd 

Q ' w  

d%ltU 

H 

(Kufl) 

100 

25 

azaiulod 

IslGu 

+ 

+ 

+ 

+ 

- 

- 

(+ 

+ 

+ 

+ 

(+) 

+ 

6,800 

200- 

2,000 

2,000 

4,000 

u'wl 

- 

- 

- 

- 

+ 

+ 

+ 

91fllL~?l0 

(fl.BI.1988) 

~~451ty 

ainTpio 

;Tan?u 

450 

350 + 1 - I 0.0025 

s w %I s 
PISMW~Ham 

delsg~wa* 

1,4,5,6,13, 

18,19,21,24 

7,11,18,32 

17 

50-800 

27 

4 

+ 

+ 

+ 

+ 

9,18,3 1,32 

2,5,6,8,18, 

25,30,33, 

35,36 

1,4,10,15, 

16,17,18, 

23,28,38 

6,18,37,38 

+ 

- 

- 

- 

30 

50-100 

1.2 - 1.3 

10-20 





1. u?.d"M BASF (LUBSGU) 2. 'll?l&l Biocrops ~td.(6qnq~) 3. PI?I~~ Chas (fl.5.8.) 

4. 'll?GIl Coors Biotech Inc. 5. 'll?GIl Cyanotech (fl.5.0.) 6. 'll?GIl Dainippon Ink & 

(fl.5.0.) Chemicals ( 4qu ) 
7. 'll??hl Duphar( lllll~<lla~&) 8. ¶J?$Il Efamo Holdings Ltd.  9. 'll?GIl Eisa Co.,( 4dU ) 

10. 'll?GIl E.Merck ( l~05lh) 11. 'll?GIl Farmitalia-Carlo Erba 12. ll?GIl Genex Corp. 

13. 'll?GIl Gist Brocades 14. 'll?'lh~laxo( Sefton Chein) 15. '~?'dIl Glaxo (fl.5.0.) 

(l~lh6<llfi~&) ( 6qnqu ) 

16. 'll?GIl Greensford (6qnfp) 17. 'll?GIl Grain Processing 18. 'll?GIl Hoffmann- 

Corp. (fl.5.0.) Laroche 

19. ¶J?'dIl Koor Foods (%Y5118a) 20. ¶J?GIl Kyowa Hakko 21. 'll?"d Martek Inc. 

Kogyo (44~) (fl.5.0.) 

22. 'll?GVl Medimpex (ghflalfiU)23. 'll?GIl Merck S &D (6.5.0.)24. ¶J?GIl Microbial 

Products Inc. (fl.5.8.) 

25. ¶J?GIl Nippon Oil & Facts 26. ¶J?lh Pao Yeh (1Gha"'ld) 27. 'll?GVl Piarrel (zGl1;) 

Co.,Ltd (4IJu) 

28. ¶J??&l Pfizer Inc (fl.5.0.)  29. ¶J?GIl Pliva (ghfl~l&J) 30. ¶J??hl Q.P. Corporation 

($du) 

3 1. 'll?Xh'l~hone-~oul Ene 32. ¶J?GIl Riken Vitamin (44'ld)33. ¶~?h RMC ( Evening 

(dtu~n) Primrose Oil Company 

~td. (6qnqu) 

34. ¶J?GIl Roussel-UcLaF 35. ¶J?"d Shiseido Co.,Ltd 36. ¶J?GIl SturgBiochemicals 

(d&l~.n) ($/u) (6qnqu) 

37. ¶J?&l Smitorno (44~) 38. ¶J?~Il Takeda (44~) 39. 'll?GIl Upjohn(fl.5.8.) 



a~ouln?~uiiiun" 

(anthocyanins) 

chi-o:lnls-8- 

iinls3uoa 

(P-apo-8-caro 

tenal) 
Y 

JioJuiinsaw 



Rarruail 

n1511ua 

Bai-llnlszu 

naalsilan" 

iinfi"nuinr1ua4 

n=i:uos~w%s 

W?O carmine) 
Y 

V ~ U (curcumin 

W~EI turmeric) 

iinfi"noin 

~dfionogu 

(enocianina) 

iinKnoin 

waogu 

Yabnlu 

(lycopene) 

$4~ 

------ 

!nu 

+ 

+ 

luiRu 

+ 

+ 

+ 

+ 

nnmw 

qlrd 

+ 

I 

+ 

imuim nnQniu?m 

Iiuaud~uii 

mrl&Jr:lualilu 

qaniwnnuniwir 

+ 

+ 

+ 

I 

+ 

(1,600) 

+ 

(1,400,000) 

+ 

(8,700) 

+ 

- 
niunisisua 

~bu~%uafi"unis%4 

d5=h~u"sl04 

banisoda 
Y 

;nnainniuJiaiasn 

u:uia,Yoaniu,von 

dlssn,wssnwaiu 

sSiri'ogd, ~uu~sis 

waPw~mlM"ou,qu, 

sluuo~,dauwnuqu 

wa"a~mlM"ou,qu, 
a 
~~so~w~~oJ~u, 1ln5da 

von,li?o,waPa~aw" 

I&, m:osdr~sn. 

dai,oiwisn:la, 

&-I,WRYG 4a.l 
a  a 
I~~FI~~ ULL~~~~~J~ D~", 

tn~asdrr~$~u'd 

110i70@8tIaad,~~Yfi, 

iLwald 

riuGiuafi"uh3nfi"n 

ain~dfiono~u 



imuim 

+ 

ii~rruni 

w?n (paprika) 

lsTudni3u 

~ffldh ((saffron) 

w"aiuws 

Y Y 

Jiw'n Jiwnld 

1ids~ol4nfliuou 
Y 

itQssi 

'lol11un6n 

4'4 

SuiSiu 

+ 

+ 

+ 

awmw 

qlrd 

+ 

+ 

awQamSm 

$iuaudau! 

~$~uw.B.I 976) 

+ 

(7.1 oo,ooo) 

+ 

+ 

(220,000) 

+ 

+ 

Ins 

+ 

- 

+ 

mrl4dr:ludu 

qamwnrro~aiwir 

IifD,W;mn'cu$ii8, 

rin,~ik,m(ardp 
Y 

sn,luolu,Jiolu,YPi, 

QlW15VlLln 

~bu~~uafiu~unisl# 

11s:lurdsingn~i 

lu W 

21~,lW&Nm,U21~, 
I 

wfim5an"ou,aua, 

wn"mn"fu41ia 
.4 A A 
rnsasnolnlojillon 

noaonnd,w~m5a4au, 
I 

8 I 
1do,w5mEaniua, 

I 

lum;u,~yn;s, 

6nniin,qu, 

dauwnolyu,lpldu, 

ii~u,in3usdqssn 

l#nsan,wi%n'fun" 

dni, vanol:~go~na, 

w;m5an"i?'abwdo~ 

w Gn 

w~mhn"tifadni 

Bir;~~d,~nnain, 
I 

Ji$nnol 

t$/u 

+ 

+ 

+ 



wmumg : + oy%inldl4 

- !G%oya 

dul ( 3l~32~~lnd~Z~lfln~~~~3dHi613~~91 QGU~ 21 (2522), Anonymous (1980), 

Anotiymous(l997), Hendry IbaZ Houghton(l996), IbaZKhanna Ili%fl€U': ,1980) 

3nssu~in' 

nemyn1~ol 

(Gardenia spp.) 

manAideu 

(saffower) 

aanulm a~?goisl?rn 

QmauPlouFi 

%'%pdFl.a(. 1976) 

lwu 

+ 

5uabu msflds~ber~u"%u 

pcala~nnsrslalnl~ 

fima"o~,i?siiua, 

~~l~ w~~n'nr 

fiauf ua,qnnain,tua 

~,LFI~~J~u"sw,uU 

idiua,w"n~sj 

~ilwa~~,~nfiain.uuu, 
+ B 

fiaudua,ansos 

iunsnuuadfua 

$4~ 

+ 

+ 

mnlw 

pbsd 



61En (specification) ii~:~~i~~1~l~~jl~ (standardization) ~i~~~~~~ni~~~diaa~iio~iuiu~ri~~ I 



d.rdnas~iuidu~~o~~~istu~i~on?n~~~i~~ii~d~dunins~din~uni~~Gnuo~ 

ga"uvl% iii'4doldd 

1. sin1 (cost) a"mqn'unarGunign 

2. UIRIZIU (standard) M?O fll5fl?UqU~NnlW (quality control) ~ln3ql~~~9a"nqn'~li'a:: 

aGn dlE!unisn~niiinzn& nasozijnaiunjimuo ~q~uduziau~~~uin~un~s~Gwaw~nd 

iiqtumw iinziudo.rmnbio~l4lud?u1tuu1n Aoiismdun1rwSn3n13u&o~I~a"nqn'u 50 8.1 LOO 

divo~wiinfiarFMd4nw"iud1& sz~u61ii~u&oiot~nsn~aonouo~i~~ ~dnn'.riu~bhsw"fluibbaz 

da~niswn'nlug~lninn~suuuinln$ d~d~zibuiiuawi~lunirnau~uqrumwuo.rinq~u~o ms 

nsaovn.r~iumii iiaziianiw du nirni~inrjnn~~ lulnsiou Tanznu'n nrniiann'n i$u&u 

imrgiYn'nutuzdu 7 dsnouiau idu niu B naiuln ~imn&mnn~o~iii?i4iaIwnd~n~o.~in~u 
9aY 

iii8iinn.riiiiiu151ignio.1 mu~iPna?n'?~~1u6iibdsu"ia~wn8iinn9a'inisn~nnsniban~n1~ 

nur?sd uisnfqqenia8~wadoqtuniwun~aoiididu m.riiuu~uozfidaudsznop1diidsduniu 
4 s 

qr?nianud~uoainao~~oinnls~~iu$~zl~i~ua"ng~u ii8~ziid?uituuiniiddi~i~&dTu0~1ns~iu8 

1ii8ud&o.1nis 

3. vn~iniiinuonnonq (availability) Uaz~d~~1~ul~i Wdod~9n"~~~~l~1~~ln~i~~~M-'.1 
9 2a 

3 uouunaiudifiu~n$~n 

4. naiu&osnisnisoi~isWPia'nu ~nu~z~~1sm1daudszno~lu0901~1si1~na1uduw'ub" 

duls~u~u'nuo.rw~nCtuFMd$io~nis idu niswSn?niriud 12 &J daudsznouoivnsA&odii 
d 19 

Inuomoynau ido~~inlnuoak$uu'ain"aunvo~luin~a~niriud 12 

5. naiunznann?on?iu~~uin1unisi8u~~ua~awa"n ~qmluniri8uimznisuud~a"nq 

n'u niniinia ka Y ~ Y  ~~o1~~z~o~i8uuiu~ws1zwSn~~~iuauod"ouni'~do~ iid 

a"nq~uuis.au'nwiin1Anaon~o~iida~~1i~~qnilunisi8u iaaii8u&o.rsz%1ui?o~voq~mn~~ 
a d 9 

un.r naiud iiaznlsduG!kuue.qSm ~0-1nau~uM-'~~mn~~iiaznaiu~u1~inuiz~u~pJ~n~ 

n'uiidazds-mw iiazn'iubi~n~n'u~i8ulunniw~i~n"u~?o~zi~nd~~?uidon"u1iuii8u1~lu 

u?iamlna"i:usn"od 
2 

-i.qn'uds-mw~u~nn?~iid~Gnvusi1A91u Biosi8uluq.rn?onrznouwainn'nn"uiin~~iaz 

i8ulun'os$oimatiiuiw1~$gm~~ri lo - 15 oqrni.aa&un inqn'udi~uvo~mna&o~i8u~u6~~& 
vw a 

n'u idu mn~imnnnlinliiiuilawuwiidozi8u1a" 2 - 3 i&dfio uiiid#ialwn&oci8uludn"o~ 
d A 

ilniuungmnr2~$;i~szuitu 5 - 20 otmi.aaiGun daumsdu 7 iiu iiou~uiiiu nm 41.1 i8ulunl.r 
w a  9 

u1~ulic~l~umuoaiiaziow1uoai~u?n~n'ulunis~uno~no~sza"~lun1si8uiws1zi~ui~oiwa"~ 

In" idobiiffululrtdouiia"aiaai~z~i~dl~Gn~zl~3~~~~nuI~~o1i~u 



6. nlrn~uquaJama: (pollution  control) IU$O.IVOPF~IGIO~ (BOD) niu 3 53UIfdflln 
Y 

voaa~a"ow"d~in%raaioa 
9 99 s 

Stanbury lm: Whitaker (1984) ?~~nv~nma~~'1~nl3~d01a"m~~u~1n1~n~and1au1~~ mri 

bofioisonk~io~~d 

1. i~ua,iro~mrda:wiima,~rwio~auaa~on~ua"m~~u?iaJind~m 
99 9 

2. a~um~oimrda:wiima,ir~?o3auaa~m~vo]voauin~qm 

3. ~8urnroinir~l$~mrinirw~ma,ir1Auind~m 

4. i~um~oini~dl$a,ir~oadIniod"oan~rod"ou~qm 

5. rimnasgn iqamwnad im:~iIimaomq 

6. ~oar8umroim~dI~a,f1~~~~11un~:'~aoanir~~n lniu rn~I$oinipr mrnyuvoalu 

C msriun ms~iI$a,~rdnrinIA'~~~~~~ia~n~~~~~mvoa~~u 

kgn'uo1nw"nr Xa; ~?dn6iiiinmunru'mdl4i~~X~~a,i~rm"~~a~a"u~~~A (Anonymous. 

1993) ni~iad 2.4 I~~a,madau~r:n~u~nivoa~m~~u~ain~aiu~~di~~d~~Pi~Idd 





4iauia'md 

4iaueam' 

riiminnglnn 

ninriimin 

Ui a 

a'ifia 

41'lalwn 

oiiaJ4ialwn 

114~4ialwn 

$iamii 

0.22 

0.88 - 

1,100 

880 

990 

1,254 

528 

5.6 

880 

52.8 

49.74 

39.6 

33.0 

297.0 

22.0 

0.16 

61.6 

6.16 

8.58 

4.62 

11.0 

23.1 

5.72 

0.03 

13.2 

3.52 

7.6 

19.36 

0.02 

1.54 

2.86 

2.2 

1.32 

2.64 

1.1 

0.01 

1.1 

5.5 

3.74 

3.08 

22.0 

0.88 

0.01 

2.06 



inq~u~udi'vuiun'~iacii~ q d~iaiMumsvii~uninsn oima qaq lu6wlin jn 
2 dd, 

drzn.rn'mrdaoni~enne~e~nisiiaiu~~e$u q lrilGuidzdulunrzuaunisvSn iiomriii'du 

~Seuui6un1,eivis vl'ineiniadriua~ld ~nudii;nirdaoni~e&a~l4~ruw~~~~zviil~dau 

ds:nouuoao~vnrliiuvnu~eud~~ v'ie~~~~~~~nni~~nn:neu~~ai~~~~~~ueiv~~ ~uurmi 

1~adu~oudl9uilqvlidi~q le ndoko;lliundGu rnnz6al4qrun~iiq~i~un~i loo os~i 
A 9d 1 

laalQun Ott~~lklA a~~buqruvQu~rnudsznoueivl~svaiu~Gn~~uviul ~zi?ul$evl~n 

i~usnaiuduviukndia msdaoniielusims (Richards, 1966, 1968) T~unisl4~aiufeu~~~~nia 



id~~9ii~~nf9n~l~ ~?833ni:~3 (batch  sterilization) iiBLii~~d8i~0.1 (continuous sterilization) 

niolhaiu?i;ds-nouriunuu iiu l&-~aiulou i9ii nirnroa ~I~$C~IU~~U~$~~~I~$~IU~ISBIWIS 

ib~uii~a8~ddou~1nr~~dr1ao1ni~oiBu"11d~nun"uo1n1~i~u6u mrdnoni$oiiuurani~uaIu 
aa 9 

knrinGnl$mnpu' 121 osaiimiiiun uiuwmuATu.r ~wadilw'oirnruntuuBu"~ iio.aid&~u 

Id iu"0a~1o1nd~3?u1n1~1t%1a1at~11$u(caramelization iiazdfjWfuiiuaaiin (Maillard  reaction) 

SmiGugn$iaiu im~qmrnwoimriiiu91d daun1rdaoni$iiuud~ido~l4~mwpiq~1 121 

o.raii%aiiiun ~uoa~$u ~nunirl~oimrdiu~miu~ioitanid~uunaiuf~u (heat exchanger) $ 

iw'uomwp~mu~o~nir~~~uiaai~u$u ~aY~d1~1di1SGii~1Xl~w"~G wkaini!u8~iimrb 

o~n~addna~~ni~otbu"~"bd~~naiu~un~uIuq~n~~na~u~un~uuon do.rn"unmwqqqininmu 

lu5dwaYn ~~oz~il4oiniarniuuon1~a~bu"iniuluQI"~w~n"b~ 

riaunirdaom~oluoinialuu?iam$iinirwaYn wu4ioini~$a~d~~uw~~dszuim 5 

69 2,000 iWaid~io~n~1~6i~95 d3uimn~~n~~idundo$~i dauiin 40 ido$i$u&iauiiun%u 
44 4 

iinsuaua~~ozdszwbw5~~1u~~uind~nn"on1r1~~an~~~o1n~aiiuuTur1miuiiuu depth 

prdd el 
filters doui duiiuuluw'u~~u glass fiber  filter cartridges $KI~WUI~U~UI~UU~IIULE~~U~'U W9o:ii 

uui~ii;nniihGiiuu~u~u (Richards, 1967 : Perkwoski, 1983) 

4dA d 
~m5n~mzuo~~a"u~ru~iduiiwd~Sm1iu~ion1rd 

4dC 
gBunruidugqiiotip.s'~na~~d~i$o wionaiu&uinnaus.rn~zuaunir nzi!uw5ninmr 

4 dda 
M L ? ~ ~ ~ ~ ~ ~ ~ ~ R ~ ~ ~ ~ ~ ~ ~ W ~ ~ W ~ ~ ~ I ~ ~ ~ ~ ~ I ~ ~ ~ ~ W ~ ~ ~ ~ ~ ~ ~ ? ~ ~ ~ U  nariibu"o'nw'o1rruikb 

1. munnio?q1Ciiia uuiuriuq"l~Y: 

2. iin?iurnuirnd~wBn5md idu ?~iGuwlornrB"bCiq~ 1Awnniimuo iiazWnarl4 

wawnoulA~"b~~ir~uw~~10l6o~ni~ 

3. nariduq~un'i~~ni~irn1Ga"m9iu$wi4iu rimgn diioduBa1unYosdu1Ci~i (u~ei' 

BiiYq~inIu~i~dfisJ"~) 
9a a I 

4. iinaiunumudonirid~uuiida~uo~nniw~~andounn u.aa~Fito.a imz$acqmnpfid 

inuizdonir~ofqi~uTmna"i~ 
4 ddd O, 

5. i~uqBunrunuan~m:wi9w"uqnsru$n~~1did~uuiida9iiu 
a dd 2 

6. nari~ugBunrcmrnu~4iu miuuin it?u!{uiu 



dd 4 
7. ~351fl~~fi~~~~~~~~~d31~01nl~~1~~?16fnll~ (bacteriophage) ~l?~'?l~d~nlldlill~ 

uosnuni3~ovhon?ouo~ga"un~~~~m~u ldu iruni~un~rt~umuGu{#~u~iu~iuni?lo 

4x1 niw f i~8narnuionir1~~w"iaiuuo~iau~w"du w%ri du&u 
dddd ' 

s. &ocIu'l8upRunrun~du~Jo13nionu uazIlirrhsrns~uIX<'ueraeriimEu 7 
d dd 9 

u'odiinioupiiunrunmo~ni~na~inaiuniui~odo~n"umu~o~oinnirdu~douuo~~~o6u 
ddd o 

(contamination) idu nluirnioitgdilo~h ~?ogarw~~~~I# i1aznar~8upiiunrunuiuid?unI~~ 

%n%iiu idu rnsnmuh{ (mutation) 

?t nirliungn'um~ioia~bun~au?tni~~~d6~di 
dP4 

1. iiunoinlinri.rnrsuai3 ldu ainAu du n'uo~naouda3n Au*ur3Gnqq7 ~'udijgen~~ 
9 9 Y 9 

iiwioqq oinii adu iii m iiwzsa iiniou lanzoinoinia . 

2. uooinnwricddni5i;b imziigiiun;6duli.l idu noiliu?b um?nuiiiu lsq-liugn 

nlnnrrunih pi5muimnmi iflun'u 
P ddci 

3. uow~odoolnlinri~l8u?nuiga"un5~nunl5i~ubb~fi~nlnlrfild%u~ul~9nl5~l (public 

901 4 

culture  collection) idu ATCC, NRRL, Barngkok MIRCEN El~nsJ'u30~3~ Ulfllflmiilaz innlulad 

irisd5zlwa"bwer (an.) i8uAu 

a dd 9 
iu"ouung~u~ru~mo~niroonoiniinri~n~~u~i~~~u~~ni~i~i~niooinir~a~dmui~nudo~ 

9 94 
a"un:idr:mndi.rq b6ia~ooiii8u~u~uuo~ni~6w~a"on (srreening) d3~~~~1~uni5li~npa"u - 
d dd 9 

9 
dW d 

w5umm09n15um9u 
9 

d dd 9 dd .a 

1. njqeiinuarzuo~ga"um~u~mo~ni~ ~mzms~nwiqarnusJ'~uo~ga"unru"~umGuq oin 

aonnidiq5qaiwdsdiqq i3ufiou 
ddd d 

2. 1bonlmdqpiiun3idozdiui1lun14~ idu Au & ~~iIun~8nunpa"unruw~nu~Io~n'~l 
niru?~nnuo.ruyu6dio~abon~~nn'.r~~inuiznuna~da~mfiu idu i~ionoinirliniguilndri~o 

l8un'u 
9 

3. la"an~%ni5~inuiznuM'~~i~niuniwi~az~aniw 



dv 9 
idouuni&uiqn~lnua? dnSaz16;mur*<uinuiu 8.r~iiSun~ocmiiunir~ni~ont4oln~ 

lR'muw'u<$ijqarnu~Siisi$o~nisuiniqn mrGniiionij 2 i?uneu do 
SJ 

1. ~IS&IL~~~<U$W (primary  srreening) 

tqunis<nin'oni6uuni1a~ n~~~inuunt~ou?qn~~nun~ra~n~lu~aoi~ir~u oul6; 

lnlniiidu2q imzf 1mnnnoun1rnf1~3~1iulnun1~14ga"u~~~~nou (microbiological assay) 

(AOAC ,1990) d~unir<~~tiiong~uiun~V"~wa"mnis~ ~a"un46rnu.auPnmui~nnQi~d1Xniu1u 
44 d 124 

aClraa"n?oniuusni~11aa" ii~1n~isu~n~1~~ozt~1~oi1~i~dszlu~6do~~aa"muio iiin;idvui~o 

nro~itn~ilo~rium~iiaiulnuiin~n~o?~~lu'~sruii tdoiiuni&uuoirnsju~~i Wmuiro 
d 4 w 

i~on1olClrmm$1nY~m1u~a~n1s1Xi~s1zt~un~n~ouiiazn1u1snmsa~noun1rqnniiuiin~lnulG 

m$odnidnlmlvllm~im~$ riaz14in~n~nidnlm114lm~imo~a"nnaiuiG4~Gu"uo~ ol gnnirqnniiu 
a d d 

irndqdqnl6 nt%th% Bo i;~~admr'l~~~~nga"u~~uidu~wnu'luo~w~m~rd~r?on~nn~on~u 
4 dd 1 4 0 

vo.rgiiunsunIGIuoimsY6; s2u~dimnsiuiuitiuni,ko8narifiuiinri.rd~nonriuR'2u iiu oin 

0lnl5M~fl (Cook, 1994 ; Campbell-Platt LiaXook, 1989; Platt, 1987) 

2. rnr<niiiontuinod (secondary  srreening) 
SJ SJ 1 

m~iim~on<uiiiil~1~~1uazi~uni~uvui1ga"u~~~d~1un1rGnia"0nEu~uijqarn0~s~"S 
4 w 4 

itazc)~~~mlnznulu~m~iwnrruuinod"oui~u~n d~dn~rw'airoli~unir6n~a"nnEudno~un~~ 

2.1 qarniW d7uiar ~mz~~nva.~wawa"m Inul6~l~suiTmnri?/ d-~uiilGnnu 

oiidwuiuq iiwkm~ardiuq mr~iiun2iu$o~nirw?oli 

2.2 mscniiiiunga"un:6 (identification) il~fln51uiidu~iiu~~6~~n~~oiw?o?i 
4.d d ds sdw 

%Iumriudow"a $mini uy~6n?o!d mrkiinunn~sdi~~r~n~?o~d~a, giiunrunnaumr 

(patent strain) oz&~du~iuiu~lnddw'~ou~~ nlomuriu{dllrzn"ui mntauniuriu<arrum 

iGunirmsa~noun~iuliinZurmwhuriupnrru (genetic  instability) UD~~~UMTV" ~~ri:i;inin 

iiiinvarzrn~liuqnrsulxiiji~Zurni~itd q~un~6~u'n~~~iir-~~~drz~u~6d~~?un~sd~~d 

dnuiian?odildlGdrzlu~6 
s A4 

2.4 n2smdoyai$u2iiuoinir (medium) o~msu~dru~~un?~u~~i~u~on~rio?~ 



nis~#i$on Monascus spp. ~uoim~1i~~in9o~uidu:~~iu~u~~z~w~1~inumz<uooni 

uiuiullXafilfluiaainaiu~ouI (wong, 1982) ims~Xion~n~uilungn (Monascus) uiuiunii 

f0PJ2li#?luyl3d (Van Tieghem,  1884) iln','lu?u%niil~u (Went, 1895) ild8lniuria 
aa d I ci 9.z 

mziurnietndrnmit q uosi~oriluiiun~nnriurSuw~onn"ulunniuzdiSuidosidzdu9u 
Y Y  

{qalw'r iidq imZm3;~ 7 (Lizuka ling Lin, 1980 ; Young,  1930) i%151ii~l~150i~?q~~ 
B B 

hau.riuoliudqanQ~iinznaiu~udinuiznu TmuciouGiaoubiarju luuazlu?n"uiritnh.rdiimq 
9 4' 
lvuvu (Su ilnz Wong, 1983) $l?ii~'l~$~~~f~ dl4 1 614aJ1~~1~ 50 $l?iin~ (red rice) $i?ii~q~ifl 
a 
QU (Chinese red rice) 64% (ang-kak) LiOUiiWn (ankak) ii09nl (anka) $qfli?fl (angquac) ~'LIuG-%w? 

(beni-koji) l ltEFEfll%fl; (aka-koji) (Hesseltin, 1965) 

%pay n.BI. 1920  Church 5iu~iua'ini~wEm#ia~in~~n"uuiuiui~a"a~ua,i~i~aJ~ 

drzriruf uun:~~wnno~i~unniuw'u{d"bioinpu"iai~n~uo~d~z~w~~~u ou~ud~mifwsiuii 

l$D31dln~~llRq 80 Monuscus purpureus d0~1 Palo iltlZRB1:: (1960) <fl%l~lBIl~Pl~1[1'3 

~iid~un"lwmno.rl4~$ogiGiaiin~d4iGiaitn~ou1iGiaiin~diqafiliw~wonuna nimsnriiioi 
94 a 

Gi.rtin.ruilaiaonoinigIiInum~q (SU tta: Wong, 1983) mun~~I~inaiunu~odoz~nuiniu 

w'u<~i%u~iun~n~rnuiza,udin~~~~~~ua,filiw~~n~un (submerged  cultivation) ?&UIFIU Lin 
dd 9 

(1973) douinuqd~znunaiudi~~~~uni~~nuini~~~~d~uoini~inaa (Shepherd 111: Carels, 

1983 ; Yongsmith ilazflaz, 1975 ; Shin LlWzflN:, 1998 ; IpuiiiaZassNnl, 2527 ; Lee ilnz 

tWz, 1992) 



I 1) n~Ino:bmn Lizuka LLW: Mineki (1977, 1978) ; Yongsmith 

2) ~dsSL8tf 

1 5) TIIU~~RBLFI~ I Yasuda 1LW:fltU: (1995) I 

un:ntU: (1990) ; q~pli~~~eassorni (2527) 

Nishikawa bLi?:fltU: (1988) ; Tsai L6W:fltU: 

3) ~aoadi nissan$a$~~n 

4) LLOR~I - 8:;aan 

Wong LL W:~~: (1986), Wong LLWZ~~~U: (1993) 

Pichayangkula (1 979) 

Tomita (1992, 1993) 

3) %lu'pd~ 2 ku1(2524,2528) : YUUl(2529) 

1) ~~?~llbafl~80ad 

2) flsngodw;; 

1 4) !%God 1 Rasheve LN7:fltU:. (1997) 1 

Fink - Grernrnels LLW: Leistner (1989) 

Lumyong LLW:flQ: (1990), Lumyong LLW: 

1 5)fl~Fhuh 1 Juzlova lLW:fla: (1996) 1 

Chen LLW: John (1993, 1994) 

Faber LLW:RtU: (1993) ; Sweeny bbW:.flQ: 

1 I (1981) ; Yongsmith LbWZfltU: (1993, 1994a) 1 
Gtfl(2537 fl, V) ; pdPI'LI1 LLW:sCll (2540) ; 

Martinkova LLW:nQ: (1995) ; Wong Lba: Bau 

(1977) ; Wong LLWZntU: (1981, 1983) 



dui (yuui usnsni, 2542. HUYI~ 204) 

&9lld??lfll"~b9 Monascus spp. 

b0~bbW¶J6?a; 

3) tflSa~WObatfbW6S6a 

4) tfimnm:n~~ 

5) ~ia~n3lo~g~%a~~ 
sl 

6) ~lw"~~l~ %09~~s"nPI1~5~61~19!~~6~, 

Tsnu'n, n~iui&dnk 

7) p?ui?ul~~n'jnyilsnTii~~ia 

b&3l'lubbUtfn'n (Monmcus sppJ ~~ukodIu39A (Family) Aspergillaceae bld~~~lh kod 

l¶4 39; Monascaceae fli~ (Class) Ascomycetes ni~(i0~ (Subclass) Plectomycetidae 6~ 6l-J (Order) 

Eurotiales (Alexopoulos bin: Mims,1979; Hawksworth iba:nf~:,1995) bd~%~; 

w$%k!(septate) ijms~u~~~uuo1~ubw~1bba:!oj81~ubw81i~u~uijn1sbbmn~~n"1utf1~11u1nu1ubia: 
2 

Cn~~?~~~uu4n~rn:~~oa'uuuia~o~oi~is~~f 9 ~Y~lu~dooiqdouijii%13 1d~dooiqlnnuuo:ijdtbn9 

ntoun.rd3.r (mwd 2.3) 

bsntfls819~9 

Endo (1979) ; Fink - Grernrnels bba: Leistner 

(1989) 

Francis (1 898) 

Francis (1989) ; Juzlova Ili7:f3tU: (1996) 

Lin 660: lizuka (1982) ; Wong bbQ:ntU: (1981) 

s:iwa (2526) 

44 4 

51G13bb~9 (red  rice mold) ~d03W~l~lfl~fil Mouaseus van Tieghem (1884) b8~Tl 
idurnu (filamentous fungus)lu class Ascomycetes dijms~uiuT;~~uunsua9os3~m 

(homothallism) flo mu1ro~u~~66uuol8ubw81!~~aumu669~nu!~~o9o1a"~n1sw~u$u~~u~u 

$up'dijnamraGiu (opposite  mating  type) TR~~~~~~Ju~~u~~IUU~~BI~UIWH~~~I~ fl0 Tnti~i?~ 
A 2 

.atino:ii3?ToTnu'ik (aleurio conidia) ~tft19%ums~dmun"iu~tfdoi (conidiophore) H~ O ~PRRI~ 

9) Tn~ouYc~aI Q,, Dainippon ink bba: Chemicals (1982) 

10) m51~ni$unou Kranz LbC~:flSld: (1992) 



hudi~votiAirla~muGn1io11nld'ui (sympodid HSQ lateral) I~QISUOIQL~~~~U? 7 ~in~<auima 

~~'i4ll~~~~~:dbii~~d~~n"~l~ojdII~~n'~~~~I~ii~~~~~6d~¶dd~ 7 (bipetsl de~e1opmmt) 

uuhuldoi biidu~diiAnr&ns.mrm iisoucicldvrr 'Iii?a eukihimiad~nuiunrliuuuu 

(Carels L6nL Shepherd, 1975) h~l~~~d~fi9nl~ OJl~~~~n~6~~ (chlamy-dia) n?ooli'bn% 

~nu"6~tI (arthocmidia) (Hawkswarth unz Pitt, 1983) ~~Y~ni~du~u~~uu~idu~w~~nfi~ ~~offlfi 

niidriiAnGnTfifl~Ju (cle w) &iildii~nna HJqu1.1 ld3d ~~oihiifiindou ruiannn 

cii~riufliu~~~~m~ro~ni~w'~~~ laurii~da, q ddn~aihrlamr nar ~IUB~~~I~~U~+.JVQ~L~U 

lu niulun~~~~~~in~nq~~~nCnt~nt~~~~nIn~dos"~iuau'u~n ~~cin:uonCniiuonlnndos" 8 8u 

~~cioui~ni~tioncinrrnaiu~d ~~~dunon~ndos"Oiua~~~n~~sa~~n'~niu"I~fi~n~fi~~~u . . . 

~ionIn~doiv~~d~n"ouwfoo~n"u ~ ~ ~ L Q ~ ~ ~ P I ~ Q ~ I ~  'Ida ~ionTn~doii?Smw~~~u~dZu' 
rad v 

flfl4 q hliw buvloqu (@l&us sbeams) 



ms8ufiu$ttuu!aioiduiw~ iinirnfi.rlnQduio3~uioinn"iu~5undoi (conidiophore) 

Tniitiiu %%vtu:nnun?oldK siaii~utiiu~n?otPm~mdon"u~~u~n1i (Hawksworth LIP: Pitt, 

1983) Tniitiiulinlaiiiii tdtdooiyulnbo:LPmiittmq!i~iq ~iu~~undoiiiuuim~uoioiier~d"~ku 

0-1 giu ~iiivuimui-do:iiwOd"d$u 2 - 6 giu tfIumunr~n?owt8utnZua ttn:idiuuifIudiaq ide 
v 2 

aiyltfiu'u n~s.ron~o~Tnu'tZua:u~n~~ood"ou~uo~n"u~mso~n~s tdu C Medium (Hiroi tm: nm:, 
v  v 

1979) ~nu1~nudin~unis~n"m~nu'tiiu~o9~u~tua,Bia, usnoinOd"u5~u'uo~iiu~oo"u6u~n~aiu q 

ds:nir tdu oiyndsi n~iuwuiltliuuoqnllei n--iut8unsmtfIudid ttnclln:qarnaii tdu 

garnrJii~tnui:nuffo 35 otpr-1l.anl6n T~unL?ldT~u'tiiu~:~~n~~~ulu 4 k31us tdoiin~iu&-utn: 
4d 4 B 

~arn~ii~tnul:nuki?unl5~fldtou~ad (gem-tube) Uuul 1 6u ~?o 2 5u ~ ? 0 ~ 1 1  6 

6u P-rnir;lonuoqbttZu ns~~uliiaurniTulstmsmwaiu~iim (Wong ttn: Bau,  1978) 

n'3uniriiufiu jttuuoidulw~uoqtdosiTuttunBinndiuq n'ui&ndulu class 

94 4 B 
Ascomycetes ~fll~fl?196~~901t~~ (perithecium) (PJ~~~IU~~U$$~~;~TW~L$U%J, cleistothecium) %9 

t8uttonhniid (ascocarp) iildilqn~u (nld 2.4) Tmuo:tP~uuXiu (stalk) (Kolotila, 1978, 1980 
A' A d 

Smith, 1969 ; Von An, 1974) iiin?ol ~ ~ ~ ~u tlenTnniidmPmuuuutduIuc~~tdu~~u'~11~ 

%~~6101t3;fl (homothallic) Tmunisnf~qT~sqnfiqoonui 2 TGR 50 ti0~601~?6~~'dJ (antheridium) llOH 

TnTnlijuu (ascogonium) mPmniss3un'u (fusion) ~dniu~ionh~ni~uu~'~~d?u~iun?od?unaia 

uoaloumoiliiuu 1~~~o:~msui~taaa"~~u'~1!uT~3n niuuihuluLln iiii?mZunuo-rl.aaa"a,n 

(daughter  nuclei) olnnis~l~h?~? iinis~uiu~fil.an&au~ondun~i nis~fi;lllo~Tnni$d6lui 
44 4 nm (Carels tln: Shepherd,  1975 ; Kolotila lln:Rm:, 1978) niu~u~~~s~t.auu~~~~nTnndo~ 

(ascospores) uinuiu T~u~ton~nndo$iiu--~u 2-8 ~?uB~~Iu'IuuD~~B~~I (ascus) ~~onTnndoiii 
44 0 I44 A 

n'nvar:18u2dli oiaun;ima iil6m-r ii& n?oluun ~uoerri.rllonTnni$dllmneonf;~:dioullon 

~nndo$;lont~u~duluInaidu a.rasP?muo;lsiTuitunBin hniwd 2.5 



nmff 2.5 W~~~~~VDU~IT~J~LU~~Y~V 

$1 (ciftudn~mnn unr  in, 1981 ~~I~~AUI~JIJI mniini, 2542, nu'd 206) 



RR.. 1884 van Tieghem IAiiunri Monoscus spp. l8~R~dlllnQln~Ujur(idh%Odd9:lMff 
a a dg, 

didiffa Touwuiidod 2 ~d~flfl?uhn"o Monascus ruber 6Iaz M. mucoroides d ~ ~ i  Harz (1890) 

In"siu-liuiiwuriau~nwd~lu1r~~iu~n~u~~az1r~~iua*~ Tnuwunirlo7yoduuaira:a1un"a 
pl 94 

!%oh (raw glycerin  solution) I&$U 8-10 L~Q~LBUA mungd Young  (1930) Y n%~%orid'h 
a a d.4 

Physomyces heterosporus $dd~l~dl~d~~l~l Il&~Ufld%f~MiidTri~UlQl~ Monoscus ruber ku 
684 doui Went (1895) !&i~n Monascus purpureus QI~&~L~R.I wfo 6dh (ang-kak) wgdQifd~ 

A 
R.R. 19 10 Lewis I6llfJfl Monascus bakeri Dangeard Qln01I415Wdd (pickles) clldddul Piedallu 

(1924) wu Mo,lascus olei ~~~yod%unrz0o~~iGu~iaziauo~~da"on13~"ddr:~wad~~a uon~in 
A d 1~3 R.R. 1929 Yesair Y&sn Monascus  purpureus d ~lnn~i~~~ila:~~19~Ilndu~~#n9~n (119 

ri a 
%udr':~~nibnu LOL~UY&%$SI Monascus  purpureus $au6~iia6lunirw~ni~roanu81wan 

A ,a 
lliWmoso6 maon~ul#lumrwB~~Gia~tn~~~urowi~nir~iii Aga-Koji (Schade, 1937) 

Y 

niriiaaunri4iaatn~%urzuzt~rn q ~uol8unlrmra~ao~~n~lfll:nlrt~?yuo991uu8lnl5 
A 

(cultural characteristics) ~~ui(~~l:~n~[~:uod~~~a~llaznirw~mrd~a'mq %d$ll~ Sato  (1936) 
44 d 

diirunri4iailndoonYAi$u 11 aha niuwgd Carels 118: Shephed  (1977) !$c~ii~l~nri4iai~~d 
44 S'I 2 A 4  

lu"u~ Monmcus ooniSuadramiq 7 ~~1~018~R~l~li~~dld~8d9~Ra'~~d91~fld %dUR?lU 

" d? ~uw"u~5~nmwmr~~3yuo~ri~uoimr~wizdu~~rou1nnii~aiu~imndi~uo~~n~l~zwi~w"uq 

nsrun'in3luwd doul Hawsworth tmz Pitt (1983) ~~~lll~n51~13lt~~ 1~~018PJ~flElflllfll~lQ~y 

d? 
~0dl~~Uu01~15lWl:b"aUdt"H0dl~ 7 tYlulf%l !&lli Czapek Yeast Extract agar (CYA), Malt Extract 

Agar (MEA) ~m: 25%  Glycerol  Nitrate  Agar (G25N) T YI U~ U~ &~~~ U M~~~I~ 7 LlB:flS?QtYOU 

5nvar:iiorgiu3nui"uoq1~rqafiqdid q uodt$oniuln"n~oq~awrrapdd i~u5unirw5mrtnimquu 
Y Y Y  

44 d 

oiniriwi:du.rt+ow"9aiurGn r:uudaiuirniillunri Monascus oonYkftu 3 adrn $8 

Monascus pilosus, M.purpureus tti% M. ruber d0~1 nishikawa LLag lizuka  (1993) !$w"fl~lfll9cFl 
n -4 A 44 d 

iiltunndaauodri Monascus D~~ B YI U~~ R U~#~ O U~~ esterase im: lactatedehydrogenase d 
444 d 

dringii idoitun~ou~a61~uasoban~mr~d~~a$au~~a1w"ao:n?ai~u~ ~.miuirniillunri 
44 d 

Monuscus (1~2~ 15 adlla OOR?$~$U 2 "4~ z FI ~ ~ u ~ 1 ~s:~ou$~u M nrber van  Tieghern 

!la: M. kaoliong Ltal~iUd 2 ~~Y~ OUA W M. piolsus Sato lM: M.pdigerus Sato llfl:l~3 R.R. 
44 d A Y 

1995 Cannon blaz~~~:~$riudiuil WU91 Monascus 2 tVdlffY%~d ~~~~unl$~inmznou%u~~niJi 

$wWd-l8a D~M?U (Shatt-al-Arab) d9~l~flt% $0 M. pallerls sp. Nov llaz M. sanguineus sp. Nov 
4 4 daY Y w -4 

ltnzIAcniinunri~qaoqadraumiu4~"uoq Hawksworth 11% Pitt (1983) 1?UN4aB APIZYM strip 



test U09 Bridge bin:: Hawksworth (1985) $3~ (Connon iin::fltX::, 1995) dl~?~?; APIZYM strip 
A' 

test d itIus::uueYnru?aiud Bridge LIB: Hawksworth (1985) !~ w"~~l~~~l~~u01~un15~ m~~u 
iion55uUo9isu!a~l 7 8 TGR $0 valine  arylarnidase,  cystine  arylarnidase,  trypsinase a- 

44 01 

galactosidase, P-galactosidase,a-glucosidase, polypectase pH 6 bba:: cellulose hydrolysis olnasms 
aa d 44du 

ndi~dii~~~rnuirn~ii~unnd~n"~~~ Monascus 00n!&8u 4 ndvn no Mjloridanus, M. pilosus, 

M. purpureus ibaz M. ruber (Bridge bbn:: Hawksworth, 1985) 

Haws onanor:: (1959) wuTn5~nYituoc~Turw"9m15u (rubropuntatin, C2,H2,0,) uunYAoin 
B 2d 

M. rubropunfafus Sant. a~ni~u~uo~~lum~n::aiu~~~uTu~~~~~!A~Tu~w"~mi~u (mbropuntamine, 

B d 
C2,H2,04N) a1.11duni~BJa9 gqniwd 2.6(5) Fielding nnznm:: (1960,1961) t9nlnlns-rnhtni5ii 

Nishikawa t bun !&oin M purpureus Went. 80 TuuinTnluIiu (monascorubrin, C2,H2,0,) k 

mwd 2.6(4) ~in::TuuinTndniiu (monascoflavin) n'ioTuuinGu (monascin, c,,H,~o,) ricrmwd 

2.6(1) Nakanishi imznm:: (1959) i~m9~~bYLiiu~-l~uuln~n~~15iiu (monascorubramine) IIII:ETY~ 

ihrniu (rubropuntamine) ~~~UUUIOI~IUUI~T~~Y~~U (monascorubrin) iinz~T~ ~%PIIRU 

(rubropuntatin) (8d81) fll~fil&J Hiroi LbtXFltXz (1975) ~nN~1~~99~f19'UB9~19 2 T%l ~OJUIH 

TnjuIiu (8%) tta::~Tu5w"9mln̂u (iiia.1) Manchand tin:RB:: (1973) ~nNl~n5~n~i~~~~~9ni 
A 

dnl?u(ankaflavin, C,,H,O,) $9*.lnlwd 2.6(2) ~9b8~~198d~t%i!$~l~ M. anka Santo. 

rnriidnti~YXoin Monascus sp. du lTurbm5u oin M rubropunfafus TuuinTnE 

PI~U oin M. purpureus imzTuuinGunj.oTuuiarTndai?u oin Monarcus sp. b8um5d%:n0u 
A A' 

'Iw%i?%'lR' (polyketide) ~ ~ ~ ~ ~ ~ ~ ~ ~1 ~ ~1 ~ ~ PIi d ~ ~19 d9 b ~91 ~ ~ ~9 ~ 

?"UU (Tumer, 1971) 

Sweet btn::flfildE (1981) ~18 1 1 9 ~ ~ ~ ~ ~ 1 9 8 ~ 1 ~ ~ ~ ~ ~ 0 9 M anka ?R& 6 TGm g0 1,2,3,4,5 

tin:: 6 kmwd 2.6 ~~~sillm;l$niuisnWa"m?$~9ni98iLm9 #u 1~Eio9 $0 

(1) bba:: (2) 8bnEio9 (yellow pigment) 

(3) bin:: (4) 8du (orange pigment) 

(5) bm:: (6) 8ia.r (red pigment) ~SU~IIIO~GU~FIDUUFI~~~U 

Caels tin: Shepl~eerd (1977) ~~0~1~58~~~8~1~51::~b~~8tb5n iba::m58mi;o.mj.o 
,A 9 A' Y 

nir8tm.ruioind~n?uitnu~tnm81un"~ 88uod"uq 



Yeilo\v R qmsr~i M.W. 

. Monascin n-C,H,, C21H260j 358 

Ankaflam "-C7"1, 
C23H3005 386 

Orange R 

3 Rubropunctatin 

2 Monascorubrin n-C7H15 n-c~H~ O:w C23H2605 c21H2205 382 354 

0 
Red ,. R 

2 2 Rubropunctarnine n-C,H,, Cz1HZ3O4N 353 

5 Monascorubrarn~ne n-C,H,, 
CZ3Hz7O4N 381 

niwi 2.6 Ins~n~i~~nZvo~aisGi~~un~$oinsiIu~~ua<a 

dui (yuui u-raonf 2542, ~$74 209) 

Y Y  

nirPnuddogiiun?buuoiwis~~$~ (solid-substrate  fermentation) L$U %$la $12 nL?1~889 

ilu imzvhsha lag Qni~u~la'lugan~wnssu9a"u~~iuiuiu~ia"a d~i;u;n 7 8ffo nirE!u.rii;n 

oiwiswdn niswiiaiou"b6 riazniswdn"bia~i$uoiwisdaa" niswa"a$ianqt%<n i&.&u 
B d a: p, a 

(Hesseltine,  1977 ; Mudget, 1986) %~niswdnoin~siiv~undvoniiaz$oidu~~~biand"ba"~umis~d~ 

2.6 daums~~u~~~~n?duuoiwisib$d h~lunl&gu 2 ?; hd 
B ueiua 

1. nirwlinoimsd~uuaszuiu rnso~uonkuoi~oz~~i~uu~ddiw~uu~~ia diniu 

ussgoiwisiinzgEun?inqnina"in"ubiazaidi$u~u 7 4ouriuo$uu~qlu8o~inauqugmwQ~ 

tioqZmsdiunaiu$ul~iii6u 92 idoii4udl~oiwiswuidszuim 5 i.auZiunr 

2. niswljnoiwisi~qiiuA i~iunis~+ni~~uzii~ai~uwaonii~awaiu 7 wnom~oddi~ii'iii 

msnauqugruwg$o~id~ sau~d~ms~hzuunouw"a~moiPiaunauqunszuauniswdn (Saucedo 

Castaneda i111:: Hernandez,  1994) ~?~lz~~~ll~~ig~~~~~od"i~~abi~~i~od~~od 7 inauqul~iiq 
B Y  

d pl P)W 

szuu~aunouw'aimoiiqszuu r-rfi'qrzuurnlnso dsWl.ab& wdnuuu~oqnisw?ol~! 

Xosnisoinia, 



Y Y  
A uw 

~u"iaiin9 n;o<qgn i8uw~niiolrimrii#~ioinni~~~u~i~o~11uLLun~nuu~u"iau~~on~uui 

huiuiiounziuoonidud3:infi;u dxmfii~ouioi$ulA idu "bhiu inm~Qu doan3 !nu 6uy.ai 

i$/u WBdYun' im:o'ulnijilu i9uh iios~#ia?filGuu4iamu13oariiqni3ioonuiuoni~a3~ 

uind 1lr~"bu'in'nmr6u%~n1~d~in~1~p.o"n1~Z (Johns iiaz Sturat, 1991) iio31 
w rid 

~unun~inmuriu(iiiuu14~~nBu"iaiinq do M purpureus iia: M anka dauilaounuwan'o 

~turnwuo~C;aan~G$8nui"ba"uinuiu dauln$oziduilobiduan"uniuw"uiBu"ia rnu~u@fmi 
Y Y  

nma:i"nucAo iniu qtunqii naiuidunsndiq ibuiu 



~nisbiuinfimhumra:aiu~o~iuoa wiimsii~ms~a~do:~ii~mna"ubin~~~~m 2 pm d 420 
dd wa 31 

iln: 500 uilurunr ui-rrnuriugnlnnuialm-1 nio Grin ii!JuZlaqnau nlo~m.rwryu6 o:innu 

Tic (peakedness) dpm 500 UI~ULU~I qqniid 420 uiluiunr iiudwu~umuriuiuoc M. 
purpureus ~178 M. mka I~~uI~~IuY~u<~IoPx~~~~~~~~~J~~I louiiiinnuldqd 420 qqniid 500 

uiluiunr nlen'inaiu~dqd 370 q.rnii soo uiluluns ~duiiu lsiu mu$u{ 

M. barkeri (~ln~lit?? iiIOLvYU1, 2534 U) H?B M. kaoliang (~YUI iia:arrmm, 2528) 

2.5nq;u 

~nq~ud~~~unisno~"nii~uiiuar~niiuuii~~~u dnn'o-iSuha (Palo iia:nm:, 1960) 

u 4 
n'ioludmiYtgwaou 1 (~TltJllh i~:yNul, 2534 n : Han, 1990 Lin iia: Lizuka, Rashbaurn ila: 

Yueh, 1983) 

2.1 413 

Palo i~:nm: (1960) Iii'dn~iil~C~diq~ diwadonirarfiqdus~ M.purpureus 
d d d d 

ila:wuiinma:dmu.i:nud~nirwa"n~~<n ~6'qdo~ifnaiu$u!~bn"u 50 idoriaun wiea 

r-nil4 3.0-7.5 cpn$ 27 ow~~i~aiGun iidniuGu~GiainiiualXwa!JZPa"n 4~u1 (2518) 1C; 

91~i7~9n138fl4~410.1 M. purpureus ~~~$#~Slla:db~14~a"~~l~bi~9~~.1 Palo ibW:nm: (1960) UI 

wd w 
nmnouiiu41aW'ui q uo.rhu wuii4iamiiua$u$$u?; ~ia:Ciaviu{nouu:Blnar~uulna" 

ihut iiuiid~iamiiuana"u1~n$unouuinnii~u"ian~uu:a"n~unou6'~ndian"on~uioni~ofiia: 
9 9  

~ioanosoiduiiu $~~~iam~ua$u<~$uaj ~in~41ai~i$u{nouu:a"IXwanaiui~uu~~~lna"i~u~ 

riu4iaiu{$~uIuum:dCiaariu$u$du q uo~lnu $8 $u$im!Xriuf rrum ini ifudauid 
d w  ' 

I$ii~in:naiunouod"ouniiuin dauo3tgua:nol: (2531) nu-riuiid5uiaro:IulanIuiuamuia5 

iinnd1.1~uiuPwadon1rw~m~1aiio9i~nnd1~fiu!d~au kuwuiiriu$~iad~o:!u~anQ9uinni1 24 

idoLluvi du $ufna"oc 148 m 23 nu 25 mui:nuiornrwBnC;aiim~u~nnii~ui nu 7 im: 
d 9 cca 

uiamonu:B 105 iGmGu rraznm: (2519) ~u~~d~u~m~dr~u~uiuamu~aui~u~wod~n~rarf~~n~r 

$.r!~%~duio:ocduiddlnu Schumacher imenm: (1996) ~u~~uh~i~ia~in~~~d~d~ndi~ 1 

ludr:m~ininiiiwad~nir~fi~~uo~41a1~m~ im:wuii4iaoinund~d0n Punpo lXwafdqm 

2.2 i~l;FIiYtgOdA% L1a:iu q 

waiuiifh iiaquui (2534 n) Iii'~nuiiindx?'unimrn aiindis q domrwa"n8 
d w 

~uuun~n~d~uuduufiunirwa"nuu~ialmu~#~uaouia~w ahlnfl riuind:na"~ (mwd 2.7) 

riudt.1 thi~ua nL?ina"od 61141.1 uuuijqi~n~Giadoniri03tg nirnhtii i~n:rnsnfi.mdofuor~ 

M. kaoliang 



3. R?I~II~~UM(I-(~N (pH) 

P ~ O (1960) ai~iu41 M pwyMm d1q#~~1q1fi~31~r~~~414 3.0-7.5 ~17~iai1PSa 

Alflzl/UU1(2534W) 11~~i~ m?zb~~n %~~di~(~d~n1~a~i~~6~~~~~8 M bwmf 

4. ~flm~Y9 

g~np~~6nuizdoni~di~~~t10~~~~~i~ 27-30 oscnbmljua hquui (2529) Mu41 

qa~$35-3'7 0~m6~~6~~nanu1~~d~n1~t0~qaan~ni~r~~1~~~!~~n~~fl~z~u6n II~!~LHUF 

X 
~udon~adi~~~a~rma~lu~liua~~ 

5. ~fl¶ld?U%~46kfi"d 

Han 66nr Mudgm (1992) ~flu~itl6r~ndn~i~~idmda~~6~61n"a68d6~~ 6bnr 
d Pl 

ni"Elo~!ol.a~on'lw~ uaauOioni~w~~4ia~~~~#au l~~~u4ina1u~u~~n"mon3~0ud~~aiu~u 

niiueuboonlrciiftu6~ 0.50 do om uf.rmnm (ahn) ~0w~~l1omrTfwa~~~~'11o~ds~nuind 
f f qm kdnln~~i~6~iL~~~~~~i3~~0i~1~0L6'1n(i~ IRU~~UOI~I~L~~?UUMI~Q~~U~~~ (aid 2.8) 



J' 
niwd 2.8 ni~mi~m~n~ui~uncinuu~~~~~~'ueil 
--------------- 

n. da3rifis q. PIG~~LH~B~ 

dui (qwi wsni, 2542, n~id 249) 

4' 
6. maium 

Palo ~mazfitu~ (MO) t~~~~(~~nnd,ia~iuiimaw&dinii 50 defihfiM'~a"aininnn 

A' n A a 
n%s%ahves M pwpureus i~nfia ~~LRUL (2519) w~ii~laium 60 IPjei~h~#rn~u~~~nis 

d dl 
ah ~iemrl.~o1~1rri?u1~~~~1tl~~~ua~l~un~~rau i.ui (252s) rruiinnnriniia~matu 

* d  n~~sdii~aiu&~qu~~ld.cd'u ~~~SI~OJ~~M~X~~Z~~I~LDU~~~~'OUL~~~'IBTQ~ ~d~nriuJaonc 
1 2 9 d  

~dmg un:: SUW-~ (1990) wu~i~a~unmurr~i~~~~~mcj~ni~pcn"au'iaum~l~p~w~~a~~~~~ 

% dd d8 
6 31 ~o~aw op. NP 1 i;~ 32.6 Ldll$6hfi il(inawABoJiLmiifiu 39.6 ~BT~W(IUU C3mn 

d1~mr3rmfin~ ~al~ &dl~~ld~~l#t &~l~~~~l~d d~nnlrlnanf1ai?Ia%4au naw& 
I, 

~~~~uU~~"~~~LO?~LL~Z~IT~~I~~QUI~~Q~P~~~~UM~I rimm~mrmngfn&lnnnfia 

3lfi1A~wuimmiu~nn1dnun~fmn'1di~~ 6d86~~d~Zh~~mni3~1n"~di3b~~9 (%nclia6, 
-------- +------------ 

2538 ; 6Pflflltlud LIRLRWY, 2539) !u%WL~ Han (1990) 66nZ1& Johns LMZ SGC(~99lm 

Raiu&iu8ullhnjl40 ihi~hdq~I#aJbo iri6imaw&du#ud 50-56 ido64ud crfi1!8# 

~qfltrwlU 8 iU nnlarh lul%4¶4Vl(2534'1) ~fllll~~lll?Bq~~~i~~lY~~~~136~8d66~~~l~ 

fihi)uos M hlimrg ~IX~URI ka4fljtl~i~amIunis~~i~ unttaaimhd ~LIIY~BII M. 

b~sai d1#11nii0~kunn~$6dunf~ miiiaaiu?iiauiu 8 +d~u.r nnzfirkkni-I 5 - 10 uiqd 
I e'd d 

fitX~iaii~~ium6u~u~~tuia 41 dot.4~. mrn:inirnfiaihrm~v~q M *am it11~il 
d * 

mii~aos M. 6- UDnqiniiu ~mutdu~ujimm~ia~u Jiuiut~uld~qil8aflnnuiabnx fiu 
d oY& *dP 

nnhnza~uimn~nnrupno ria:du~i~il~idi~~n~ain~n"ulJ ~i~#hndiu&k~u!d 1s 
Y 

~Su~n;m"Rcioflirnf~pa ~stiuni~~~i~~~a~~~rnirn~~~~~~.t~w~~unrnd 2.9 



$1 a vh~auu~u~miY12 

1 
Liii12 zklus 

1 
MYS slant 30 O% 1 .a"dml'tf 

1 
~sarzadmi~iinii 1 kalus 

1 
ni=iazaiundai 

1 
u$sldqn 

1 
io%daidaZaa"a"m3 

1 
9 9d 

Gs?a MLUU 

$. 
dQnLiaasluiYi2ds 

1 
waruldiiY1iYu 

1 
I~.JF)NHQ~~~~.~ 4-6 'k 

Wfia.4 

1 
iu~uniauzdiiaim~siiuiwiiazd~ufiaiuiu~~ 

mln:nu 115:uior 40 doii$ud pcun~ûdu 30-35 '.a 

1 
99 d  

6¶J%~ii~9~ 60-80 O% 



94 

?aafi~oonoinbh~u1uo:ibmndidn'u~d~dp1id~iunis1~6a~;iiaiuiflu6aa6m iba:d?uim 

na1utbYuuodhd1a:~1~dl4an"m Broder bm: Koehler (1980) P1~a09~4i~m~~a nnolsdoju 
A 4A 

mmuoa im:iioQlmu ~umsn<miioonaini#u~u wuiimrdnrini~iZdqm~o ~umuoa ~~arn 

ak!k:iciiqnna"u~bardbduoi 2 il dnnuuiandu 390 uiluiumr (ilmdo-1) bin:: soo uilurums 

(Rime) Lin (1973) I4~o~iuon 50 idoiihci Iurnsn<miioonoiniduIu ~iioiliaulndnrod!X 

!d~ciiii~~um~o.mi~1n~mldlm~imoi dnaiuuiandu 500 u-~Tuluns Lin iia: Lizuka (1982) i 
I 4d 

msimm~~a:mudlkia:~da:a~ubY~sau~~a:a~uluo~uoa 95 ido~i~u~?!iiau Piuiim 

mrr?nn~uuaadnaiuuiandu 400 u~luwms i1a: 500 uilu~ums Hajjaj iianm: (1997) wu 

4iuof~~uaGa~iuoauon~inl4arn"m~lubiuar~arlXZ ib5a~diaul#ilna6aiobbardXau dau sweeny 
49 eds 

iiaznm:: (1981) d~:~~n~iud1$aa1nms~~unaru~~~1~"11umd1~ q oinYiaimtkRmouiia q 

m=mdlurnw# 2.10 mwmn~.aaiarm~ia:m~arn"miioinnin~~a~iauio~11uoai~arm~Gan1~d 2.11 

dauausJ"~uoailluibua~a !XH~FI~I~IU~I~I~~ 2.7 



w~~~I~~L @I~~Y&II~ M. ruber 

52.6 n"lan?u 

(monascin ~fl8lfkI ankaflavi ) 1 wbnrrms2drb (13.2 nh) 
(rubropunctamine r ti?: 

monascorubramine) 

(rubropunctatin LLaz monascorubrin) 



nm~2.11 ninlmiun~~~fim.rsitu~tua~a 

n. nin~mim U. aflfim¶innintqnn"BTqu~sm~~on 

dui (qtlui wdnir", 2542, n&d 250) 

d 
nui (ym uarnw, 2531, nUYd 237) 



mn~d 2.8 ~inn~idni~Gu&nistln~avodZdlAYn 6udo5n~au&innn"oJLLazdiaLLn9oin 

Monascus bakari 6Laz M. kaolimzg m1'dJfll~El 

Control 
9 8 

la;aniln;~ 
9 ,  

w"niina"Pd 

Monascus barkeri KB 10 

(35.55 p.fpdauF;;oGaSa"ms) 

31wRosa3oo19 2 ~vii 

aboo19 5 ~vii 

Monascus kaoliang KB9 

(67.90 nodaerioGnSSms) 

~6 ~ ~896 b ~ ~l d 2 dl 

a3oo19 5 avii 



2.8 P]'sZfi~'11d9104516u"la61lil4~.id"~ Monascus spp. 

B B 
u'uiiiluxiolnia.ai~u~inl4ha~~m~$Zun41 4rin Iunixw6noimxnGn~m::mso~~u 

u %dv 
~lfl3lu"l?LLfl9 W~mh~imi1Ik-l l&Lfi MlyU (read soybean cheese) (Lin, 1973 : Tsai 

LiPIRNL, 1978) U~U?I~~IIIIBU~ (kaoliang  brandy) (Lin, 1973,  1975) 13411Lm.1 (red rice wine) 

cc d 
nronaia4udunii 69fa (Antyu) Ia&im~iaiQ~ (read Shao-Hsing  wine) (Lin, 1973 ; Wong 

LEI:: Chien, 1986) xi~i~im~di~ua~o~~u~~m~ol~~d~niit' lkifi Monascl,~ anko, M. purpureus LIP:: 
A' u 

M. barkeri ~fluo::iifiLwdiij;imm~uu~ai"Ho%iaiLfl~ i~~~~n"uw~n~mcM"di~ q TioldT~ui~~i:: 
rd d B 

in~o~ff~~~#~ai?ldovo~x~in~ido::i~~u~mioniuoa~~~~ 13 - 15 i~~oxi%un iuoWwGnjniaufiU 
d d d d ~ d 

unn' (~okotsuka, 1992 a) uonoindi~iai~m~ui~nd.anu~unu~ZlunixGud~iiun~Zu (Wong 

1iPZ Bau, 1977 ; 1978) (~~Po~ow~~~'LLP::'sIL#u~uE~I~~~~ (Martinkova ILPZnm::, 1995) 

uonoindxzlu.aPddIunx~uaunixoinixImumx~~~da Monascus ~~niuir~lnfi~~ou~c11oJ"~i~ 

1 !&lid a-amylase, P-amylase, protease (Tsai LLRZRol::, 1978) a-galactosidase (Wong 4LP::Rol::, 

1986) ribonuclease, lipase, a-glucosidase, (Yokosuka, 1992 b) glucoamylase, (Lin, 1973 ; lizuka LLP:: 

Mineki,  1977)  maltase, RNA-degrading  enzyme (Wong !la:: Bau,  1978) tin:: polypectase  (Bridge 

A d9 
iin:: Hawksworth, 1985) uonoind ri M. ruber C~~I~~~ISIUUIIR~U in (Monacolin k) % W~II~ 

wnioiumuobduvo~ZlwldrffuJ~l4annno~an~noroai~a::~e.a?iioanomaninosoa(~~~- 

chloesterol) maornoulmxn~~woIx6 (triglyceride) ~&h%iau (Fink-Gremmels ilP% Leistner, 1989) 
A 

dx:~u.a~$n"i~~ndx::nixwu~v~~xi Monascus $80 ~ixn~i~r~n~~~sru.aiZido14 
A 

iSuCnuoinir (SU i~a-nolz, 1973) a~TisuiI&inirwZmx~n~nqoinxi Monascus i3unixfiiiiq 
dddd. 

miuludx:m&u Ihwk iin::iji/u (SU nnz Huang,  1980 ; Yokotsuka, 1992 a) nd.annniiiodlu 

nirdn8wnuoimr Igiifi M purpureus LIP:: M a~lka ~~~naiudao~i;~~~si~~~uxi~.aiam::a'u 
2 

oon~.a"idu~~~~ou~i?i~fl~uiiid~ufi~ dinfux.~n~n~$~~nfi-luu~du~wnuvo~~iw~o~ 
P, 

(monascin, ankaflavin) aiLfl9-flu (robropuntatin,  monascorubrin) LlP::%29-iLfl9 (rubropunctamine, 

A 
rnonascorubramine) ~~~~~~inmx~~n%uoiw~x~naai~a~uuoiwixibf ~I~uIGic11aa"~~s~ (free cell) 

'V?~fll~m?41%51a" (immobilized  cell)  (Su iiR: Huang,  1980 ; Lin LIP:: lizuka, 1982 ; Evans LiPZ 

Wang, 1984 ; Mak LiPZnolZ 1990 ; Johns LLP: Stuart, 1991 ; Chiu LlPZ Chan, 1992) 

~uila~liu~wnuoirnx~w~m~inxi~ia~~m~ Monoscus ~$~uonnix~nj~mx&nu~ 38 

aGu !$lid iiGl~<uwiin~ol~~dido~m~ oims$l$nRimuido~~i ldxBuoinw'.a dm (Bijelis, 

1992) LSR !fi (Fink-Gremmels line Leistner,  1989) ad~&l~i.l~flfl?lfl %UUI$~ W%E~~&~ULLII:: 



a a d.2 
lasosmuh:lnwblsanoaroa" di~f~ld3=~uctrPdduo~ni5~nu8a~?dlut~sdwauu uonointihnis 

bbi96?iuiiundb&tb&d &1~~flW~u~9biobi~L~U~n"Elfll5b~~?u~Fd)5w"(Bi~elis, 1992) 

fl151#d;~s:~u~Pddun98~~5u~1?i~~m~u1u1una'1w"u~1ud5:twn~ubia:~~1u91und1ad9 

~~~ausau"aIum1519; 2.9 mw; 2.12 ~w69Gm~nisl~PlsrluctrPdd81u~~un~ar~uinn~i so wGu 

onluds:madi)u nnYjoiufni dhian iia:iunslju (Lin iiaznru:, 1992) luurn:$szna'id3 
Idd 

n.n. 1971 z.1 1990 WU~IULWU~ 39 wGu TRUORIU%~U 30 wflu nnfg~lufni 4 QGIJ tm: ~15d 5 

QGPI (Cook, 1994) 

flibfl (sake M?D rice wine) 

?3Oddbbm9 

61; u 

~rnui?arn~or (bean jam) 
9, plccY 

bmlTJu (chinese cheese I478 sufu) 
Y 

L;BL%JOI (artificial meat products) 

?dns o n (sausage) 

b b8X.J (hams) 

~oaruzb$~b~n (ketchup) 

w~nhdw'n-m biu iifodaium (kamaboko) 

?&kiifl~fl (cod's row) 

Lin !la: lizuka (1982) 

Moll bba: Farr (1976) 

Toyo Brewing (198 1) 

Ezaki Glico (1980) 

Moll bba: Farr (1978) 

Y amanaka ( 1980) 



Aperitifs ~ ~ ~ d l 9  7 

uiiiimuazuiii 

~n$s.rdioid idu ir&iJufim~& 

w"-~lwu ibazYdhu 
Y 

~~olnrzminr~~aIaidud0~ds 

Suzuki (1988) ; Hiroi (1988) 

Lin bba: lizuka (1982) 

Moll bba: Farr (1976) 

y ~ ~ i  bbazflmz (2531) 

Pola Chemical Industries 

(1984) 

pui ibaznmz (2533) 

Hamada (1977) 







- 

polished rice: hdfer- . 





Monascus purpureus i~u3l~iimqimui3niYn:iduq1$uu~w~~ui~L~aqi~uaiaud3znou 
d 9 41 

Fmuinisn~nn"uuiu~u~~a*alud~:~~~~inu~o~ti)uw:Tuoon~~u~lX$~iua~~~a~w~un~~p.o~n~ia"a~~ 
4dl d8bbm~nm~un~nu?~iba:~u~1~n1~81~:i1o~ni1p.ood'1u~u~d%~~~~#1?b~m~~ud~:~~ff~u~uni1 

gqfifl (Ang Kak) dau1ud3:mff~~u~:~unii h0 (Koji) mriimriiain Monascus 1dl4d?u 

In~a:l4tbud~uwnu~a~o1~1~ 1nu~aw1:lui~a~w~o:l~~bun1~n"u~~~u~8u~~a:u"~l4~~u 

m$oqd7-lrnoirnr p.o~oluuiqnfqo:94 Monmcus 1un5:uaum5wfiw!ad~1n&?~do~~in 

Monascus ?ib~~k.d a - amylase ~ ~ u I ~ ~ ~ ~ u ~ ~ ~ ~ A B u ~ I ~ I ~ ~ x K ~ ~ I w ~  2.16 Endo (1980) I 

B 
~l~l %~bl~fl~l %b~~l~~~~~ (metabolite) %Gm~.0~9!&;Qlfl Monascus r-uber {D ~~1~l~f1a"~ in 

B 
(Monocolin K) (aqb8u hT?l9Xb%?I%7 Hyperlipoproteinemia lup.oy Ed"s--ddn;uuoc Monacolin 

I 
K 30 b~!?7ua"u (Mevinolin) l4i8~ulamd?lnolnao~anbm83~a (cholesterol) tll3tfkd!$QIfl i 
Monascus  purpureus ~~~unlsawd?ulolnao~anima3aa iar%iai8n plaaaanbwaaon (HDL 

B 
cholesterol) bm:!wsfl~bro3oa (triglyeerol) (a~d~ainff~flu!Xfu~w~s~"w~1u~$a~%a~n1~~4wa"w 

dd 9 
n'arnn!moln Monmcus nmnalu~ubbam $~luui~nf~PnuId~doiui~imisioiowulugd~o~wa"m 

n'orh~n?lu6?u1u%o%091~~ul1pla"u (Monacolin) tfl3tf?Ifl!~Qlfl M. purpureus ~fllf~~~ Ud4~0 
Y 

Tui~un$Su i0 (Monascidin A) rnui~fldud~m~~~?~%o~i~'~~nidu~u~pa"n Bacillus, Streptococcus 

9 9 '  
iba: Pseudornonas (Wong, 1977) ~II-I?U~II~~LP.~~~I~ 2 611;~ Qlfl M. purpureus idfl?l~b%~%~i~ ~ 
%lI3J13ndU& B. subtilis I&; (Wong,  1981) d2~ Chen (1989) WU~l~nl3d~~~~5bQ?~ %~~ 

Staphylococcus aureus b~a:daui Fink gremmels (1989) iba: Leistner(l99 1) !Aiifl~ i~inlui~n 

du~~biun~~ubin~uuanuinn~1bin3uaubbdQ:~~~wado Lactobacillus 

dul (h~~//WWW.bel1rbonn.codliterat~mona~~11b.11tm~ 





siuaiuwanir3~ii?~wuni5~l5anaua~nnid1u Mor~ascus purpureus i~un3i 

manocolin K ~~1U15n~~~~nl5W~~n~0l5;1iR05D~ (cholesterol) ?66illaa M. purpureus &~~Jlqflil 

d3aneudu 7 liu nioloma (sterol) ?MZnMau 

{~l (http : // www.hollandandbarrett.co~nilHerbired YRice.htm ,2000) 

9 ,, a Y e ,  

onnsd nriuiCuviwsi ua:: ysui ZolbiZqlq5wU( (2543) iini~a~u~5t~ ~ISL~~U.I~$O~I 

1lruun6nuunin~udidana"qLdawa"mlinii wuiildeiiiioriiullun<n 8 loilmmde oos,oio, 
B 9, wY 

025,052,063,065 ima 066 ldll~~?$~ifl$l~i~~ll~~l~1~~bl~~6~b5l Mor~ascus purpureus TISTR 

B d a 9.4 
3002 ~amui5n~~~q~~a:w~m~unn~n~uunin~u~i~an~~ ilnl~n~~0~mnn1~~i~n~~l::n%~1~ 

m~wSm~iniiuunlnliud1dawa"~lunniaani~wGn~~X~ inuflnvinaiuiu Cima pcunpu'llaaii 

~mnainuvo~miuouio~u~m5iou wuii kmvrimiav 010.063 iinqo65 ~naiuniui~nw~m~ij. 
Yd d d .ad 

?f?nnudurnu6uiiulnn donlnumu 065 l#diuia~unnn~a~~~qm~oiin"u 34.25 unit/g dry wt. 

d ad 
sosasui?Io nulu6av 010 aaaa 063 ~~d?ulaluna(n~ln9~oiln"u 34.15 llaa 33.50 unit/g dry wt. mlu 

d a9 dlih aiawunnnuii1n"EI 24.92, 24.05 llaa 22.83 unit/g dry wt. mluil<u lla%l~~i?6~?I09liln"'~1 
d d 

80.41,75.22 11aa 66.30 unittg dry wt. miudi&~ ~~unmaad~wuianu~uni~wa"m~unnvo~~~o~iuu 

nin~didana"~~unrnaani~w~n~iX~8o nniuiul$u$u 60 ~doi~rui Q~oadiriuu 6 gawpu' 30 

burnsa-aiuloniuoa wu3i mr~~m~&~a::iiiini~~nn?Iu~i~~~~n 2 420 ima 500 ui 

luiumr liudwuluniuriui Monascus purpureus N?O M rrnko d~uuI4wrindinumq imak?X 

~1~~iuo"~d~~I~~Pdd~~~ Monascus ddl~j0d8ff0 ~ 1 5 ~ ~ 1 ~ ~ ~ % ~ 6 5 5 ~ C 1 1 1 ~ ~ ~ ~ 1 ~ L ~ ~ ~ ~ ~ ~ ~ 1 ~ 1 5 

a d d ei o 
~munda~nm6q~unl5wa~~w~ublnl5 ?kl6 Monascus  purpureus LLaa M. anka 4.liinalu 

19, 
daonriumna1Susi~aiama5uo~nl4~~u~ab~11~via~~m~ui~~ilu5ia imauonoinifvvui uq 

n~n~~~?Mriunun'~naiu~Su~vvo~ni~iiiuuun6nwuii~lri$nddiuni5~n$auG'id~~m~~~aa 
Y ,  

iimfosoin Monascus G6rinirsondiiiu"bi?6$nnnu9ud~nMauiina"u 



quui u-1nsni 1iaz assatm miumni (2528) !$filni5~nwinis<mtsonbiosirbn-11u 
i d*u 

I 
bbU~<~ind~lln3~bQ~~~U6lMlSb~~-1LbH0W~~Udld~Ma"~b~Ub~Md-1BlMlSRl~"i~!81L~S~bL~Z~l~l~~ 

nfiqii!&~~qludau~~aa"bba:uonb~aa"bX 3 rnuvju~ain~aoii.rdb~un%~i~~ 70 Eaotii-1 rnuGu< 
plpl * dou'iuinmnoumrnhrii $-1lunmwnGn8unw9omsp.1Gnbb~-1wu.diniuisonfi-13ln~vu~-1 

ao-1aniwa~4~7ni~wCn8unwujin:nannii~unfiliwv~-1nis~Cn~bw"-1 I~~:L~DJI!~MR~D'UIU!~ 
i 

4nwuiiYoj~w"uiolilri~n~~o~iuun"~llsi control 1~a:51n~iz~~0jwuTnn:ww'n%uiindam~ou!X 

B 
~lflflls?o"u w~il8~15d-d.:n~~bH~~M~d-1~~ Monasclts purpureus i6~njl manocolin K 

rnuirn~u&mr w~anaobanmos8a( cholesterol) )1~mua: ~~u~-1dfi~?uivo-1r6u!~~dwa"fl nao 
A Ad 

I 
iannoreamuluriu iAuiru'n.wu~n.ao Taain~mn'u( lovastatin) $inn!nmsfii-1iunXiu6u 

monacolin K rbioii-1!s4fliu8iuauv8-1 monacolin K IU Monascus 688i~a~66~ (0.2 L~FI$&U 

4 dd 
do s ijaiin?u ) ~-1n~muu!i6uIa--dibmw"u( lovastatin) 20-40 fin%% rim:ainnirnnaotdwuii 

Monascus i-1nfi-1msdsznou8u 7 !&'on du nrmoroa (sterol) $.roio8daua'3unnd~uiatna~ 
A B * 

baflfl050a ~9~7nnlsmna896~ol~l~~n9 2 fl~Lb&3~'~il bu0$-1 2 F~U!~?V manocolin d3:~ltU I 

5 ~aa"n?uis5u$nian"od 2 r~ou~rXamu.diniuisnamd?%~itUnaobanbmos~aluG~~~(se~m as?d 

2; nasianmsssavu'n HDL anasIiYuinn4i nasiaarflssoa.lrGn LDL r~a:6-1wuSniiaiuisnan 

dful€Uv 0-1 !mm8bJo!3&triglyceride) !&63~bMi0~fk 
i 

iu 1 ( h n a : / / W W W . e )  1 

alfl4lu'ib%o-1 Koehler ,P.E.( 2001) d0-1 ?fain Moaascus purpureus l&8~fl15%#?il~ 

Fu~iifn l~unisnnae-18nisrd~uubiuuZ$l4bbmuiv~~nm~o~uo$~lu1ubii$n Fnul4Z FD&C 

RedWO iril.r$!Xainniim imiiiu (carmine) ~msiolf~ Monascus purpureus ~~IU~UL%@~ dl 

niswma~-1Inum~aaneuwanismfiao-1Fnu57rnnTuTa~~i~5mui~inm~~i~is (food science 

B 
tecnology) ~-1~nni~nfimo~muj-1 %in M purpureus I~~U~UOU?YI~~UR~S~~Y~IUFUI~~~~R~SD 

bm$i ~nu~8nisadiuuarda-1b~nd0uid0b~uun"u~ FD&C Red#40 1~a~d~uurlda-160uniii alfl 

rrd.rd!Xoln~?i7j~t~azini$iu (carmine) 

dul( http : //ift.confex.com/ift/2001/teehprogram/paper-6799.htm~ 

~ln-1lu'i~~'Ilo-1 Sheu,F., C.L. Wang and Y.T. Shyu (2000) ~ l ~ M k  Morlascus 
I 

pic; s 
purpureus uu1~un~~uui~in~ami~a~~an~~a:naiun-16av~-1nis~~ina1sd~:n~u~u~~un<n- 



9d e 
~1'81 (Monascus-nata  complex) W ~ii  ttuntjiiuuinin~ant~11a~lann~o Acetobacter aceti ssp. 

~linurn az18rnriildon~n6~ Monascus purpureus idoqiaun#ocgnnrrnd~ianmrouuuudoq 

nrim (Scanning  electron microscope : SEM) 1~nn~l8tiiujii#uIuv~~i~ori~~?~it~rn1~ildlu 

taaglnnuosliunQiiuui'81 ~tiiw.milthai$ul$uitna'~ni~uou~a"n~La:Glulul~i~uun~ni~un 

fluund.rlulmrtou ozdnnpiimunkainnirn~n 12 iu~qnm~ij 30 oinaml4un t~oriiuiii 
4 

lriit8qwuiiii uotmrdsznsu~niuisnwuionira"iq naidou nirdil8~&-i nrmtmzd1.r ac 

tmm.rl8i~u8numwv~~nirdr:nou~0~t~un$1"n-ui~i (Monascus-nata complex) ~i~i~i~nl]i~d 

'1$l3uI#oirnsdibu~qni3?i (vegetarian foodstuff) .aGnIni 

iul (http : /lwww.confex.com/store/iftljf~65-0342.htrn) 

ain~iuibuoc Andrca and ct.al. (2001) 883 nirI4dmn Monoscus purpureus Iuwiim 

~mhiniroinlioli i8unirl%oin Monascus purpureus imumrlulnrd (nitrite) luwBn 

5mw'oimrainthki (~irudiioindm 16) iinixnnaolrlmuGniriiunira6moin M. 
99.4 

purpureus 2 nalut914191un0 0.5 n?udtI;lan?u iia: 0.75 fl?OJdFI;lan?IJ ld?uutduun"uymna¶l 

rludlflunirlu~rd~utna"o~nu~u~mu~it~unirn~noin M. purpureus wa~ixw~ao.~wuii 

ilaudi~umr~u~mr~n"LIt~a"~~n~~n"u~iaznl~nn"~oin M purpureus nnul$u$u 0.5 nfuio 

n"lanfu lef.3 n~uiiaza"n~m~f;lWo~nir 

a1n~iu'ibuo.r Lee, C.Z., C.B. Chen,Teng, G.F. Yuan and C.C. Liao ni~~hqflid 

tiFl9il~z~l~~uul~~aPod tfl (monacolin K) 91B-J Monascus strain ~uslnlranaa T?lnlrolnaoql~u 
A4 1 

iwiztiorinaiuniuw"u<a~uuoi~i~tnaa~unau.ilrzn8uuo~~ia dunai 7 jU dPmnP~ 30 

osnitaathn tlazdinirri~1a"onniuw"up'~18wawa"nq~ ~nununi3unirlwi:tduquuoinirttiq 

nnzIuoinirinna nirnizt$~uuoinirt~i~~muiui~oriuuniniqmn~i 30 otnitanlun 
Y 

dd d d 
Y Y 

naiuh 95 tdortaun tdutaai 7 a"oa nirtwizt3uslusini~tnaalnusiiut~oa~Iu5~nGnd?uinr 

5 iimr iwizi~uqdqmwn,i 30 o.rmtani$un nai11&4roulviitiu 500 rouiouid iflunni lo iu 

mraanouwanisnnao~lnuimiinirqmna"u~tn~~naiuuiana"u soo uiluiunr ?mnz&aiah 

#uuoanirTuuiTniiu m ~muIQm$nc HPLC wanirnmao.~wuii 72 mu~u~uoari~u~tun<~i 

i6u'lu CCRCIFIRDI gnhta"ontu~u tin'. wuil M. purpureus M15 nlulrn~~m~1~iillFl.l (color 

value  12) tm:mrTuuiTniiu m (4 mg~g)l~~~~qmluniriwi:idu~uuoimnd-r tmrwuiiiinis 

wiimnirluuilniiu lnl& 5 ug/g tia:linqdIunitlwi:tduqluoinirinaa (CqnGn) tiazwaoin 



60 

nlsiw7.-iiuauuolm5it$awuil naidu tiat.o1n1~iiwan'on15a~1aa1~dii~~iiat.a151uu~1~a"u 

In h l  (http : //www.confex.com/ift/98annual/acceptedl423.httn~ 



I Mo~~ascuspurpureus TISTR  3090 

M. purpureus TISTR 3090 

4dP 

1 
nirdnu~gorw~u~uwaionir~n~a"u~an~u~~a.~r~n"n~iin~~~~ 

M. purpureus TISTR 3090 

M. purpureus TISTR  3090 

1 
~~8ninul~l3n3~~~~3~~fla"~1~~9~69~l5~n"~~bb@~"uFJ9 M. purpureus TISTR 3090 

hunisnr:~uK~t1nntarii~fl"'~1naiui~ 

1 
nl58n~mm5:~fll5~~fla"~1bfl9~69fll5~n"R~iiR9"u~~ M purpureus TISTR  3090 



(1) ri14ianouu:fi. 41arh. daiuCia~<i. ;ntRou kldAaia6vuin soo u'aSSnr 

vu'na:: 20 niu dauGia419fivuu. 4iadi.roimrun k~riAmn&uin 500 iia5ii.r asma:: lo 



v v v  v 
y d w  

n?u ii~aii!dii;iiii~!a*uiu 15 $31~9 ~ji~~inlj~in~ioon1~n:adn~i1#iavi~aanaa6uuam~5~11~ 

nr:oiunl?dainn"aia:~-~ldiii~od~ol~ 121 o.aaitaatGun uiu 15 uii 

(2) iif iGi~$dldrlainn"6uuin 500 iint8nr 4iuau lo niu tm:lu&a-r~ 5 
y d w  Sa5tmr l#itvi;ltmruumQSu9Xnr:oiukag/Jainn" u~:Jilddriio 121 om-imiGua 

UlU 15 ~1Wd 1 
(3) JiGuima, Gum, Guiud~d:nji~, liudh, iffen, nXaudiu, dk, Gal.~~ai#i 

daonld8onunzkutfiu$ui6n 7 kalddainhuin 500 iian'iimr .IYau'nar 20 n% lAivi.ruK?iie 
2 d f oRu18ns-aluhdnlnn'51nr:~iuaain am:Ji!diimrongom@ 121 o.rmi.aaWun uiu 15 uiG 

I 
(4) iilmnu:wh?(iun:~li{?) i~loig/Jain~vuin 500 iin5Z.r ;iu,u 5 niu 

i 
& d 

'~Bti.riii;?duim~SuIXnr:oiuAadainn" ua:iildiiiro~garngu' 121 o~aiteaniGun uiu 15 

u1i 

(5) Ijliti~$~l--~, VUUY.I kut~u<uii(n~$~lddainn"6uuin 500 iiaaFi~l5 hum 

20 ita: LO niu mud15u i1~?1~ai~~iifi?i~ua"a~~u19;9"nr:oiu$adaian" iia~ljild 

l 2 A  
uiiromgarngu' 121 oqaii.aaAun uiu 15 uii 

4. ?~mrim?u'll~lra:alu~dO~(spore suspension) 9109 Monnscus purpureus TISTR 

9 w 9  
3090 (t~~u~qn$4ooinnni~uaouanuiainmitia:aMfi~u~a~ii~~~r:ina~nu) 

(1) tm?~u potato dextrose agar slant (PDA slant) adMt'I~~~na096u~ln 25 X 200 

iia85ns 
9.d d 

(2) II[IUU~UUL$B~&~ M. purpureus TISTR  3090 ~~~I U M~ O R M R~~ O~~ G potato 

dextrose agar slant (PDA slant) Ji~diud~ar~~ii 27 otai~aaWm (palo IIP:R(U:, 1960)UlU 7 a"u 

(3) im?uu~inkuddriaoini~obia:I~lu1~r~~dm~n~inku 9d~aWlu~ao~ 
I v 

nnnoadii Monascus purpureus TISTR 3090 L L ~ ~ ~ ~ ~ ? . I ~ ~ U L % O ~ ~ ~ ~ O ~ ~ X M ~ R D O ~ O ~ ~ ~ ~ ~ ~ U ~ ~ ~ ~  

14 Yulnrildmgnmra:niundoi(spore susPension)iWaorhIdod"uQ~~~u~do~8~u counting 

chamber lo6 ffd~%Iu'aS8fls (~i3l~tih trn:yuul, 2534) 

(4)l.a~~ u~nsi)tdndsiii%olida~nmra:aiundoi 0.5 iinZZmllin.r? Jlu 

kq~~k~?~~l5 

5. ?~~l~~~~~n5~1i~d00n~lntd~~~V09 Mor~ascuspurpureus TISTR 3090 (Lin, 1973) 1 
(1) $~FY-Jo~IJvD~~u~~~~R~ Monascus purpureus TISTR  3090 nh~ai~Ffit~9 I 



(2) ~~OJIDWIUOR 50 id~<i$U6 a97d 10 Ga?l%ls ia6a%$ vortex mixer ~UUlU 2-3 
9 9 

1-14 ~d~al5lfli~un~uiiZanso9$auns:niMnso.riuoi 1 

6. m~~nlnm~~~n~~~fl96~6dfl1~~6~~1~~9btl09 Morinsclrs purpureus TISTR  3090 Uu 

plpl w daink: 0.5 5aSSa5 iifial4iiYi9iiYa~uiioano~0a"a~ld1iXan~n~~nY1A~~~lwi~1nu (dl 18 
9 

treatment treatment aL 3 $1) 

bb~9"U09 Monascus purpureus TISTR 3090 

(I) ia~uu~~nimsmd~~~a1~n1~~nna"~bin~~o~fl1sn6n~iin~%o~ Monascus 

dcid 
purpureus TISTR 3090 nRnqR (~1n4o 3.5.6) ~I U~ U 7 dm~6iia:dfUii~%q098'~1flim9~iida: 

9 
d y r u  

dalnnlwrwlnnr 4,5,6,6.5,7,7.5 iia: 8 (dl 7 treatment  treatment a: 3 $1) 

(2) i6umsa:aiundoi (dim%~ul&in&~ 3.5.4) lda.11~5~aimsmYIainn"a: 0.5 

iintSms iiZal4ii~~nYa~uii~ano~aa"auldiia"anqn~na"~lXi~~n"u 

(3) I~I~JGU~~~ MI~O 27 09Rlirni$un (Pa10 61n:nar~, 1960) UIU 7 a"U w~9Qln 

ii!u~i~~auiiiruw 60 -80 oq~iiani$un uiu 3 ia~w 



9da 
8. ~5~~~g~ M Q~~~~~db~1~~~~a"~bb~9~09~15~n"~8bb~9 %~d Monascus purpureus 

TISTR 3090 

(1) a4uu~uaasndl~wnluni~~nna"ui~a~"uo~airan"n8~m~uo~ Monascus 

da d da d 
purpureus TISTR 3090 nnnqn (ainGo 3.5.6) ~mzd3uliil~uFi~o~nnw qn (dli~inh 3.5.7) & 
wun7 dn1and 

(2) i~~ai~nzniuadoj (tmm4uulXoinGo 3.5.4) ~lina~uimqtuvinian"az 0.5 

GnfiFins ibd~~&m'dib6a~Ubbb~n0~0a"~0d~diia"~~~ni~a"l~~b~ln"~ 

3 iild6~d~t~~~fi 25,27,30,35,37,40 LLX 45 o.~~i~vnWua (dl 7 treatment 

treatment nz 3 $I) UIU 7 MgdQin$;rii~BULi~dd~fiMM~fi 60-80 O~FIIL~FI~%J~~ UIU 3 k ~ ~ d  

(4) dini~an"na1~~~~ndbbaza"n61n1~~nna"uibad~na1uu1andu 500 uiTuirmr 
nu 9 I 

(5) 1j~$nwndi~aw~u~1~nini5~~na"ubiaadnaiuuiandu 500 uiTubum5 

9. mshlnszuzi?md~~ad0ni~~nna"ubbad"~odai~an"n8bbnd"~od Monoscus purpureus 

TISTR 3090 

(1) im~uuXua1m~mdl~wn1uni~an"nai~8~ina"~~~ Monascus purpureus TISTR 

cia d dad 
3090 nnnqn (ainGo 3.5.6) ~inediulfiiauFilornnnqn (ainGo 3.5.7) id 7 dainX 

(2) iiiurn5nzniuadoi (drnm~uul~ainG0 3.5.4) IlindIuimq~udrnan"nz 0.5 

finfifi.5 ~ida~&1Yi~~i6aju~~oanoaoa"nu!d~~dan~n~nd-1~~~~1n"u 
ndad 

(3) ii~dljudg~l~~un~n~n (%in& 3.5.8) i~urzuziaai 5,7, lo, 12, 15, 18 iiaz 

20 5I.l (dl 7 treatment  treatment ti: 3 $1) ~ & ~l ~ ~ 5 ~ ~l M ~ ~ ~l ~ d 0 ~ b L ~ d ~ ~ Ol ~ ~fi 60 - 80 Odm 

lo. Monascuspurpureus TISTR 

3090 d;aumrnrz{uXauua~aii~n"unaiuin 

(1) i~iei~o~in~uudrnu~ia~~~ ~IUI'IU~~NHQUP 30 oa~i~vnWua baub?m 8 ?u Tnu 
Y, 

oeiimsnse{uXau~rn~a~i~n"unaiuin kii 

(1.1) qnmuqu liutgarvl~ii 30 odaii.ani$ua iSunn18 iu 



(1.7) naiuGm 2 Tu iin*snji.a 2 ?u rrnsn-dis 2 Tu naiuim 2 ?u 
Y 

($1 7 treatment treatment a:: 3 41) 

(2) vii~i~niinmsii~m~~~n::Tmd~n~s~~na"u~in~~na~uu~an~u soo uiluiuns 

(3) ~u~n~ns::u::lamdI~iinis~~nSu~~n~6naiuuianiu soo ui~uiums qsdqn 

11. msdnlnmsns::~unisnis~mn~u~~ns6~o~ni~nn"nd~~m~"u~~ Monoscus purpureus 

TISTR 3090 $3~gol11tJz 4 Lln:: 50 o~mi.aniBun 

(1) ~ili8siiwi::nsudniubu"iai<i I ~J ~ ~ N W ~ G 30 O~BII.~~IQUR ~muidn:?u1fi 

iiiiosiuins::~u~auqoln~ii 4 iln: so o.rml.anl~un riouia::liuigol~~ii 3o osailanl~un 

~ilunrn 7 TU 2isd 
(1.1) ynnauqu iuigolntJii 30 otmirnGun 7 iu 

(1.2) ~NHIJ; 4 iitX 50 0.lm~niG~8 TUCK 1 k21u.1 

(1.3) golnqi 4 m:: SO oq~i~.anlQun Tun: 1.5 ATU~ i 
(1.4) q~l~qii 4 i1n:: so os~ii.anlQun Tun:: 2 h~uq 

(1.5) pan~ii 4 lm:: SO owii.aaGun Tun:: 2.5 4a~u.r 

(1.6) qolntJ5 4 iin: so O~RII.~~IGUR Tun: 3 h~uq i 
Y 

($lit treatment treatment 3 41) 

(2) iinisn~mmsii~m~i~a:~mi~nis~mna"~d~~n~inaiuuian~ soo uiluiuns I 
(3) Guj,,.nwns::u~~anidI~d~nis~mnd~i~n~~naiuu~an~u soo ~iluiuns qdqm 



~innir8nviru'muo~.a"~1ninrniiazdniazdi~a1iznu~~~adonir~mna"uiin~uo~nir 

nkiilatuo~ Monascus  purpureus TISTR 3090 ~munni?sddimr?~u!&bbfi n?iudunm- 

diwo~.a"uninrn gcunrJii 5zuzi3rn mrnrz{unirqmnn"uun~~~o~nirnn"m~bbm~$au~bar~nii~ 
B 

n?iuiim qcungii 4 imz 50 owi~wni6n w.rwuiiiiumnrm~mzarniazdbnuizn81ionirqm 
9, 

4OI 4 

na"~dbb~9~~9~13fln"~zbi~9%09 Monascuspurpureus TISTR 3090 UW9U 

Monascus purpureus TISTR 3090 

oinmr8nlnau'nvo.r.a"udimrn 18 a~md~wa~iomr~nnbubin~uo~nirnn"m~i~n~ 

uo.r Monascuspurpureus TISTR 3090 ~mui~dqmr~ii 27 o~ffi~%n~&~n uiu 7 ?u (niwd 4.1) 

~iz?~narnd!di!n~~diuniroub~~adqcu~~~ 60-80 as~ri~wn~unWu~?a~ 3 k~uc (niwd 

4.2) Qiniu~i~ummrm 18 IUPR uin;mCi?uloniuoa 50 ~~oi~ui ozIdimrazaiurnrauo9 

t?'LlnbWiPl (nlwd 4.3) ib~~~l~d~510~~~~l5~fl9~1~~bb~91~~~1~a'Rd1~15~~~a"~bi~~d 

n--nuui?nbu 500 uiTu~ums ~n~wagdd h~~itdluu~~~iinir~mna"uibn.rq~q~~o 85.90 

ro.ratuitio JaiuGi?~h IXiinirqmna"uun~bwiubw'in"u 34.36 ~mzdkIXiin~r~nniiuu~ 

iniuhqm~o 0.58 d-auGuun?, riudid, ii?la~;ii, iiYi~~i~i~azuuuilc IliiinirgmnSu~la~ 

untnirnn'plii~m.r I~iinir~anSu~m~b~ugu6 g~nin.rd 4.1 



mnsd 4.1 d~flir~nnZulinsdpl?~uo~an~u 500 uilu~u~lrundriurrlmrm 18 au'n 

Cifj~nrinfllrQ~fl~ulifls%~9fl1~fln"m~bbm9%n Monnscuspurpureus TISTR 

soso idoliud qorn~ii 27 nwni~nliiu~ if~ur:u:i?ni 7 TU 





d 
nnrn 4.1 (do) (in~arm~~~ql6~a~nisa~ia~i~~u~~ hf-~err~ TISTR 3090 YU 

Laiclm 18 4~ dPmQ~ 27 DJII~Y~~G~T ~8uiaa1 7 % 













4.2 ~~~~;~YI~~IU~W~SGI-G~'I~(~~~'H)~O~~PIQL~~~$~~~~~~~~S~GI~~"O~LL~~"U~~Q~~~~"G~~LLGI~ 

9109 Monascus purpureus TISTR 3090 

oinmsfln~inaiui~unrn-di~lu8~lari~~(pl7 rz<u;"o, 5,6,6.5,7,7.5 10: 8 iij 

~ ~ ~ ~ n i ~ ~ ~ n ~ ~ ~ ~ 9 " ~ ~ d ~ i ~ ~ n " ~ ~ 1 1 R 9 " ~ ~ 9  Morroscuspurpureus TISTR 3090 dlo?€g~udaiu 
9.44 

411itii iuGiqolnOii 27 0.1~1-natOun uiu 7 ~u (mwd 4.4) ~idaiu4iai~1nwi0~~ 7 5.c~ i 
diuni=iaurtrY~dgolnpii 60-80 oqa-~i.aaiGun idunai 3 h~ur (mwd 4.5) uininhulom 

uoa 50 ~doiiQuPia:IKnisa~aiunisz~indaiuGiaa~i (mwd 4.6) tta~ljiIdinFiini~qn 
w a  a 

nbuun~dnnuuianbu soo uiTuuunr I8wnn.r; wlor 6 1rYiinisq~nbu1rn~ln"au~9$~n 

$8 52.97 %018 I ~ ~ ~ ~ ~ ~ ~ R ~ ~ U L L ~ ~ ~ L W ~ U ~ ~ ~ ~ R ~ ~  9.87 &~1131d$ 4.2 

niri.rd 4.2 fiini~q~ni?ulm~d 500 ~~~u1~nsd~:~ui~n7i~1SUnfn-di~ue.rliuninsn 7 5-R'u 

diiwrriomrrJnnbutin~6~o~arisarn"n~t~n~vo~ Monarcus purpureus TISTR 3090 

Atoivludmu$iath liudqolwgiI 27 owinalGun dus:u:nai 7 iu 



mwd 4.4 ~fl~m:nl5l0~~11B~nl5fl~l~~l~~6~B9 Monoscuspurpureus TISTR 3090 UU~BIU 

u'ia~h Anaiutdunrm-d~slud~ar~mrm 7 r:h qmnq1J' 27 o.r~iirnilun !flu 

iaai 7 ?u 
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sdd 
4.3 ~5~~~l~~~~~~~~~d~015~(;1~~0d1~H9~b9H15Hn"(;1~1t~19~~9 Monoseuspurpureus 

TISTR 3090 

ainmsflnlnqmngii 7 qoln~ii n'o 25,27,30,35,37,40 ~inz45 OS~LIRAU~ diiwndo 

nir?nn8ulm.ruo.rmsnfl"~~itn.ruo.r Monascuspurpureus TISTR 3090 di0?~1ud~iu413ih 

imv 6 ijuuiu 7 iu (mwd 4.7) ~idmu4i~lhdgolngiidi~ q dciiunisoutlkdgoln@ 

60-80 OSRIL~~~~UR dunm 3 klu-1 (mwd 4.8) uinrinfi3ulomuon 50 idoi~$uiazl&nir 

nzn~urns~oindniuhai~idqol~~~~i.r q (mwd 4.9) ~anz~ildinriinir~nna"u~~n.r$ 
Y ,  

Oldd 

n~iuui3ndu soo uilulumr 1fiwnn.r~ ~qolngii 30 osaranGun 11YFiinir~~n8utrn.r~~~~ 
d :A 

3dqnRn'D 52.87 dgolnfJ~ 40 89RlIWit~~R ~~iinls~~na"ui~n.rb~aum~~qnn'o 2.94 d3~d 

goln~ii 45 n.r~itanAun i$osilriiimrloin/d~ ;.rmti.rd 4.3 

msi.rd 4.3 ri~nir~nna"utm.rdn~iuu~a~iu 500 ui~uiunsdqolrrgiiuii~~diiwa 

6om3gnn8~l~auo9~1s~n"n~ibnd~o9 Monascus purpureus TISTR 3090 d 
~afqludrnub13tk iina 6 igus-,u:t3ai 7514 

nlnuiny : * ~firiinir~nniulm.rd 500 uituuuare.rdqr 

- Monascuspurpureus TISTR 3090 !~~~~~~ITJ?~I%J~w 











4.4 ni~iin~i~~~1:ianidi~ q donl3q6ln8uimauo~al3an"~1~116l9~~9 Monascuspurpureus 

TISTR 3090 

oinrnsdnuis:u:iamiia 7 ~om~gnnn"u~md"u6dni~dn"ndiind"uo~ M purpureus 

TISTR 3090 ~ ~ Q S ~I U ~ ~ ~ ~ U' U YI ~ L ~I 4~8% 6 '~~u~~NM~JuP 30 d~:~:i?~l@ild 1 

n"o 5,7,12,15,18 iin: 20 ju (ni~d 4.10) i~d~~uUYiai~ids:u:~aa~ii~ q driiunisouudtd 

grunqii 60-80 o-lmiraiGun iSuiaa13 kluq (mwd 4.1 1) uin~nn'auiemuoa 50 JofiQud 

~:~~msa:mu~~~n~a~u~~aiI~ds:uziaa~@i~~ q (mwd 4.12) ilYdind~nisgnnn"uiinqd 
o. 2'4 

naiuuianku 500 uiluiuns idwanqu wszuziam 20 iu ~~inis~nn~uiin~iw~u~~d~nn"~ 

153.26 d5:u:iam 5 iu ~~dinisg~nn"uiin~iw~uki$~n~o 61.02 &nisiq$ 4.4 

nndd 4.4 dinisgnn~uiinqdnaiuuianiu 500 ui~uiunrdr:u:nrniic~ diiwnpionis 

gnnBu iind"u~dmsnn"ndi i~d"u0d Monascus purpureus TISTR 3090 dio~~iu 

JmuYiaik iiov 6 iudqrunpii 30 oami.anl3un 



mwd 4.10 zn~~zn15b~f;fl(bb~:nllflhd~15~~~d Monascuspurpureus TISTR 3090 UU 

Jaiul;iadi iionr 6 tiudqtuwt?; 30 os~i~.an~Bun ~8uszu~tarniis~ 



mwd 4.10 (do) ;in~~lzni3~0?~~in:n13afida13~"u~q Monascuspurpureus TISTR 3090 uu 

d~l~$l?lh 410% 6 I!U~~(UH.QS 30 ~IRIL~EIIJU~ I~U~I U:L~EI~~I~~ 





mwd 4.12 msazaiuii~indaiu4iai~idfzuziaai6i~ 7 ~nfi~l&au~~niu~a 50 I~B~LBuTI 



4.5 ni3iin~inisnse~nis~~1ndpd~tasaisan"~1~ta~1sv~s Mon~scus purpureus TISTR 3090 

&aaaaasara'isEunai~i(;1 

msflnlnmsnrz{ums9nna"uLL~s~1s~fimiii~~su0s Monascus  purpureus TISTR 3090 

~auunaniishnaiudn Tnunrinuudaiuhal$i %oa 6 ~iud~oln~ii 30 oam~aal8un du 

~arn 8 ?u(rcmwd 4.14) ~idmu~ia~~idnsz$u~au~~nsn4isfiuna1uGn ~r-iiumsou~~fisd 

goln~ii 60-80 os~ilanliiun tiunni 3 4aTus (mwd 4.15) uiniinbaulomuon 50 idof~4un' 

~:1Mm~a:muii~1ndaiusu"1at~1dnse$uMau~~nsar41sfi~na1uGn (mwd 4.16) Q-~'Idinriinis 

r?nniiuunsdna~uu~andu 500 uiIuluns 1iYw~kd ynnaugu (Iiiinisns:{uhulmsar41s 

na:naiuGn) '~~riirns~mn~ims~w~uqsd~n~~ 72.73 nsz{u~aunaiudn 4 ?u ilnsniis4 

iu 1~dinir~nn8ut~ns~w~u~i~~n 40.03 kmnsd 4.5 

aisiad 4.5 ms8n~1~n~~sn1snsz~u~au~~~s~41s~~aznaiuGn Piomir?nna'uunamsnkii 

ttnsuns Monascus purpureus TISTR 3090 dl€~?~~Ud~l~~l?l~l ~10% 6 ¶hid 

goln~ii 30 os~ilantiiun uiu 8 iu 





.=d 
nimn 4.13 (do) ijovar~i~mGty~m~ni~~~iafii~du~~ ~0- w- TISTR 3090 uu 

dRltl#l?~~l 6 d¶.JCfq81HQ~#~~ ifi~1~tl%l?fil8 5U 66fi%~flfl~~{U&l~lfi9 

ni196unaiuJ~ 





A B C D E F G  



4.6 n13~n~1n13n3s~n13~~1nd0dii~9~13~n"~1~it(;196~~~ Monascuspurpureus TISTR 3090 

hupacnpii 4 iia: so o-r~ii.raiQurr 

~~nms~u~msn~s~ums$mna"u~intnisn~mn~~tn~sd~~ma%ot MO,I~SCUS 

purpureus TISTR 3090 &au qfunqG 4 8t~16.anl~un ~mu~huud~1u~1a~61 i!18% 6 fioud 

o:CiYdirudqolnqû 30 otai lrniGun uiu 7 iu (mwd 4.16) ijidniuuYia~61dns:~u&au 

qolngu' 4 oawii.anRun driiumsouun'tdqfunqG 60-80 ntai ~.anlGun ~9uiam 3 klut 

(mwd 4.17) uin~m&auiowiuon 50 ido~~Bu~o:Y~nisn~madoindaiuuYia~~idns:<u~au 

qornq; 4 otmi.antGun (mwd 4.18) ~l~~m~lnlsPZ~na"u~bn~iRal%]ulandu 500 UIIU 

iuns IfiwagaifqmRauqu (l~iins:~u&auqnqG 4 otmi.anWun) IfiiinirrJnn8ulm( 

iabuntdqmdo 66.44 iln:nisnss<u&auqmwqG 4 otwii.anlGuni9u~am 3 hlut Ifiiinis 
4 ; A 

$mnd~daiaasanuniwqmEo 33.04 ~tnisiti 4.6 

msiad 4.6 ~~8n~l~~n3s~~n14~~1~~1~dbI~t~~9 Monuscus purpureus TISTR 3090&?~ 

qolnq; 4 otmlanlGun ~un~uudniuuYial~i itjlor 6 liudgtunqG 30 otai 

i.aaiGun uiu 7 iu 



fll~?I 4.16 ~~~~~%nl~L~?~~~B~f115flfl9fl13~%~4 Monascuspurpureus TISTR 3090 PIW 

drnuhdi ;LO% 6 ~nnrr&hu goln~u' 4 atm~.anlQun riouliildiu$ 

gmngG8o.r i8urru:nai 7 iu 

A = 6o~~ild~u$30 bsffi~~llak%~fl 7 ?u a = na"aiu$30 osffibclrai6iun 8 ?u 

B = riouns:{uii?upanpG 4 oa~iiandun I h~us b= w8ns:~uhuqanpu' 4 oam iandun i h~us 

c = riounr:&K-duqompP 4 oa~inaiiua1.5 $-dlua c = n%ns:{u6-dupanpli 4 osm~~ni9uni.s hlus 

o = 6ouns:<uiuhupmnpz 4 os~iiaaWua 2 ATU.I d = n%m:$uM-dupmpii 4 oamlaai6iua 2 $?ha 



niwd 4.16 (do) rinvolznioi~?qiiaznioa~i9~1~~vo.r Monmcuspurpureus TISTR 3090 uu 

Jmuh2h Giosi 6 gnnr-{uhu pan$ 4 n.rrnianiiiu~ riou ii1Jhud 

poln~O8o-r ifiurzuzlam 7 iu 







~l ~ ~l 3 ~ ~l n ~ 5 ~ 5 E $ ~ ~ 1 5 ~ ~ ~ a " ~lt ~ ~ ~ 1 5 ~ n " ~ ~ b b ~ 9 U Monascus  purpureus TISTR 

3090 hugtungii 50 saml.aal$un Inunlinuudaiiii Flonr 6 fioudorJild6ud 

garngii 30 o.mit.aat$ua uiu 7 ?u (mwd 4.19) Ji~d4~ini~qnn~u~~aadn~iuui~ndu 

500 uiTuiumr wuii~~n~u~uFiinisqnnBu~iaa~wciauqadqm~s 68.28 li~um5nse$ug3u 

qawpii 50 safiillmlQua ~r~un3rndi.r~ tds=iilliijnisloityl~ &mimad 4.7 

~151ad 4.7 ni~~n~i~n~sam~n~~$uni~$nn~ub~aaa~san"m~btnavsa Monascus purpureus 

TISTR 3090g3~gtu~gii 50 8~fliiml%~a TnunGnuudaiudi3&1 &JT 6 

qfll~gu" 30 ~98nlli3l$u8 UlU 7 ?pd 

nuiumq : * ~wYn'inir~mn~ulmad 500 UITUIURI~~~~R 

- Monuscuspurpureus TISTR 3090 ?dfll~l~?~l~~lhl 







5.1 ~IJ~~YIV~~RVB~&~~F~%QI 18 v~~~~~; P)~~ BoIJ~(;~~~ P~~I~~~I~~x G~~I~ A~v B Monascus 

purpureus TISTR 3090 

o~nwamr~bmr$nnbui~n~arirnn"n~bin~u~~ Monascuspurpureus TISTR 3090 UU 

tYuarinrnihwun 18 riin Zo UYi.nnouu:fi UYi?lfi dmuGi~& UYi~I;Ji~$iuuu Gi~I;Ji.aoinir 

un qniiiou jiUY1-a GULL"? IjUrn~. ljUdid:nih Gudh $ion ni?-audiu dk I~?~PR=~I mn 

u:wfi?(iun:n'ii~?) ~;itui?im:uuuilt lnuu'udq~nQu' 27 ac~~i.antQun uiu 7 iu nr?o 

noumrqnn~utm~mrfifl"n~~~n~lnu~~n~ri~ar"~ni~rmu~ar.fl"n~ im:1F;imranna"uu& 

nnrrui?nbu 500 u-~luiunr wuii ~~~~~~d~uuu~~~~n~rqnnbu~in~i~$u~na~uuianbu 

500 uilu~umr qdq~~o 82.57 roqaduiffa drnuGi?ih 36.70 $ianouu:i? 24.49 &?&--a 

22.25 ijUdid:ni% 6.55 {i?di~oimrun 12.15 &inn 11.58 ~nbzou 10.86 isen 5.26 iiGi? 

4.10 fllnU:Wh?(ffUOLn'U~?) 3.32 flz?~dl~ 1.95 di4 0.59 ~ ~ ~ b b ~ ~ ~ l . l f i U ~ ~ i 9 ~ ~ ~ ~ 1 ~ ~  

994 

m~aon~rzuiu 0.05 d~uliuun-a riud& I7?lri#i i;i@i? ~iazuuuilc iliiimrgnnbuua.r 

~l'T~fl"Flt?bb~4~09 Monascus purpureus TISTR 3090 

90, P, 

o~nn~nouu~~r;h~~~~uu~~~in~rgnna"pd~ia'~~w~udna~uuiandu 500 uiluiunr 
P,r; 91 

u~ni~n~rnntiiwfinmr~bbn~q~qn ~~d~muG~~~o~n~nn~n~rqnna"u~~fi~~~~udna~uu~anRu 

500 uiluiums rasaq4n i~nwsii~a"mnis3i~aqroqaqu1 ~$~iiui~d~uu~~uuriniw'~i~Gia 

d~~diuuuir~mq.mi~da~uG~aiI~ ndi?Wo Gi?I;Jiq$iuuu~inrin 300 nfu nm 32 uin 
B 4 4 

d~udaiuu"i?h~iin 900 nfu sin1 5 uin .a.roinrirnuo.r~~5uYi'q 2 run; $iP$&oq 

i~~nda~uu'~?~hi~ua"mq~ubbnu~ia~i~$iuuu~unirdi~~uio~u~o~nirninm?:dbwui:: 

nudomrafitmri)imc nn:nY~o:iiu~~#lun~rn~nd?u~tUu~n i~X~nmueq%qR'~o: 
w 4 0  

i~u~~~u~m~qu1nZo~o~l~im~R'~di~1n1~1~~niia:luutU~i~uaiiu~io~~X1$~a~fim~~ 

qnR'3u 

mrbo?quo.r Mor~nscus purpureus TISTR 3090 uuiuli~dmu~i?~k~~unis~ofldau 

ue~m'uluiiXao~~~~rn~:~i~11dP~diu~~~ia~ut1a:~nirn31~nir~i~n~1$ mulurru:nai 3 



aapl8) a w d 
% iqtuwfJ3 27 o~B(l~ %ni~~~ Iinz'asu~i%~VUQun9?uM 7 %09fl15%fJ lln: Monascus 

purpureus TISTR 3090 m~isn$~~a~tlg~~dZnni~n1$waiur~n idu drnuh?ih h-adic 

oimsun $14i? hilo? hinn $on nihudiu mnumfi?($un:n'iih) Gujudid:wth &-J 

~ouurs im:{i?h? id~fimnisii~i~9uini~m~o dmu~i?i$i 

5.2 n1a~n~1~tlvo~na1~1d0dna~1-6;1~v~~~~1~i~1~~1ol'on1~~~1nd0dii~~~1a~n"~1~11~1~vo~ 

Monascus purpureus TISTR 3090 

~lflwnrns~bmrrJnna"ubin9~1f nn"n~iln9V09 Monuscus purpureus TISTR 3090 UU 

dmuhih liuiqtunrJu' 27 otmianiBun uiu 7 iu dn~iui5unsn-di.r(dior)"~~~d~nim~m 

88 4,5,6,6.5,7,7.5 ling8 ~n~~inirr~nna"uim~iw$u~nai%~u~an~u 500 uiTuiumr oindiuin 

dqn~~~oudrlnrnuii~~~9d 

~~nwnn~sfbwui~Qior~~uAu~wadon~snf~~n~sdiin~~~o~ Morrascur purpureus 

TISTR 3090 ~n~di~(iidior$uAuI9iid 4-8 i~naliuiqtun~t 27 ocmi%niGun i$us:u:~?ni 

7 iu ~iorl$u&u 6 1fi41nisr~nn~uuncia$u~~~~m8o 52.97 iiazd6ordu&u 8 i#61msrJn 
s9d 

n8uundm$uXiqn80 9.84 Tmuuand~cn"uod~~Zod"ud~~~~~~n~m~s:G~ 0.05 i~n:wuii 

Mor~ascuspurpureus TISTK 3090 muisn~fimmsiiiin~~~~~ior~inii 6 iia:w8nms8iin.r!$ 

douddiovuinii 7 



.a44 
5.3 ni~fin~1~11~~~~~~~~i~0~wan'ani~~~1n~0d~~a-Iai~arn"~~~~~1~wa~ ~onascus purpureus 

TISTR 3090 

944 

oinwnnir?~nisdnlnqolngu6uwadonir9nnffui~n~nirn~n~~~~~~o~ Monmcus 

purpureus TISTR 3090 dl~?t)j~~dnl~~l~b~l %016 ¶hJdBol~g~ 25, 27,30,35, 37,40 lml 

45 od~~iiaa~%~n (1ff~1n1s~nn~u~in~iw$ud~a1uu1a~8u 500 UI~UIURI oiniilnn$qn~ 

lioudqnmuiii<ukd 

qolngs 30 o-lmiaaiGun ~i;ciirnrRnnffu~in~~wiE!~pii~u 52.87 

qoln~i 27 ~-lflli%~~l$~fl (I8~1~15~~~ff~ll~-lb~~~lp?l~~ 49.57 

qarngi 25 o~~iianl8un (I8iimrgnnffuimdlw~uip?in"p1 31.72 

qarngi 35 otmianiGun 18iinir~nn~u~ln~iw$e1i~'i~p1 12.33 

qolngi 37 ~dPIll%~li;(ltl (I ~ ~ ~I ~I ~ ~ R ~ ~ u ~ ~ ~ ~ w ~ u ~ ~I ~ P ~ 10.57 

qolngi 40 otmimiQun ~Uinisgnnffuun~m~u~~i~p1 2.94 

qol~g5 45 8.)fllllmiG(ln Monascuspurpureus TISTR 3090 !u'hI5lo?q 

i$u%m 

sda 
~1nwamr?bqolngunuwaAon1r~~nffuiin~n1rn5e,~iin~~o~ Monmcus purpureus 

TISTR 3090 wuiiqmngi 30 o-1~iranGun ~~~inirgnnifuirn~iwiuq~$qn iio 52.87 

qolngi 40 o.rmiaaAun li?riinirgnnn"uun~iw~u~id4n~o 2.94 1nuii~niiqtiUotii~iod"u 
994 

ii6qm~nnn6rz~p1 0.05 iiazwuiiKiqolngiiuinnii 30 o~mlaaiGun mrqnn~uunsrnr 

~5f1iiind"~d Monascus  purpureus TISTR 3090 0:RFln9 11~:qol~f~i 45 ~~rnbcllnl'%Jfl 

Monascuspurpureus TISTR 3090 Yu'inisio?t)jiG~1~ 



5.4 ni~~miwauo~~zu~~aain'~ni~~(;1nd0d66~9Ql5~n"(;1~tb(;196~b9 Monascuspurpureus 

TISTR 3090 

oinwnnir3bnir~nlns:u~taaiii~ q ioniqnn8uuntrnrnn"nab~nquot Monarcus 
9 a 

purpureus TISTR 3090 ~udaiu$i?t~i WID% 6 iui9anZI~ 30 o~ffi~aa~iiun ~U~LUYI-J~I 5, 

B 
7,10,12,15,18 LI~: 20 iu a~s:uzt~aid~fiiinisqnn~u~tn~twiuina~uuianu 500 uilu 

luns ainriiuindqn~~bouiqnmiuii~u~~d 

~ln~anl9~~a89~~l~l Monascuspurpureus TISTR 3090 tll0~190~~Pln13?lllfi~uod 

Jmuh?h? Y&kwiszuzl?rn 3 iui9ud;uYd lnuszu:l?m 20 %lXiimsgnnZuun~twiu 
ci 'd A 

P$qnn'o 153.26 llaZi51,~Il?nl 5 5~ ~ii(il~l~~~~fi~ll~~l~~~61~~~n' O 61.02 lqllfl 

444 

dithqanQUPQuq ocii.riiritlliigq~iqnnm6s:~u 0.05 tlnzwuiiKirzuz~?rnuo~nisn~n$~ 
1 d 

uiuuinuunoriilfi ~onascus~ur~ureus TISTR 3090 ~~n msf~~t~~~ud~iu~ia~ia~&~~in~~ 
1 A 
uu atoioazdnir3a"ulut~~~s:uz~aainisuo~"n~lutiu~~n uiunii 20 iu iold 

5.6 nl5~nMlnl5n5~$iUn15q(;1nd~LtQ9~l5~n"(;1~tt~9u~9 Monascus purpureus TISTR 3090 

R"a~laaa~a4i~Kumaiui(;1 

QI ~ WI ~ W ~ Monascus purpureus TISTR 3090 ~udaiuCi?th $LO% 6 d~6~01T4.Q~ 
B 

30 otaiianAun i~urzuzl?ni 8 iu im:ns:~u~~u~inc~ii~n"p~naiudn acwauowisns:~~ 

2i?utin.miitn"un~iudn ~fiiinnqnndutmt~wiu~naiuuiandu 500 uilutuns oiniiuin; 

qnY~bou6qnmiaiiGpIGqd 



oinms~bmsflmimsnsa~uni~qnnbu~~nsnis~find~~ns~os MO~~SCUS 

purpureus TISTR 3090 $?ulm9n-d19fiUfiunaluiin ~ ~ - d l ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ l ~ ~ ~ ~ i ~ f i P I f i E l ~ ~ l ~  

a 2 
iinl~iiwaismqnnbub~nsnisnfind~~ns~~uu nuynnisnauqu (ldi;nisnr:<u$auunc 

niisnriuliunaiuiin) lfin'innnbuun.naauqsdqn30 72.73 ~~aanisnsa$u$au naiuin 4 5u 
A 

laarsar-dis 4 %I dinisqnnbullnslndu~$ifi~~ 40.03 vsu~ndisfiuoditiiGudi6~wis 
99-3 

nnmwsaih 0.05 

5.7 ni~~nlcim~n~z2jum~~(;1n~pd1~a~aiaan"(;1~~~(;1~btlo~ MO~USCUS purpureus TISTR 3090 

Ma~lqomgii 4 lm:: so o.rtriiral.i;ea 

~inmsn& Mor~arcuspurpureus TISTR 3090 ~udaiuhal~i %DT 6 ilalfl5~&$?~ 

golwq; 4 ua: 50 osaiivnl%~n ~;ou~~:~ildiu~~ mn~Ci 30 n-raibvallun ibus:uznai 7 
,  , 

iu Btwauo.rnsz~u$augmnqG 4 ~ficiinisgnn~ulms~a"au~naiuuiandu 500 UITUIURS 

oindilnndqnld~oudqnmiuii~pI6s6 

ynnauqu ciinirgnnduuntmdu~ii<u 66.44 

golnqU4 4 osmiva~Gun iuaa 1 kabs ~iinisqnnbu;uunrindu~iifip~ 61.49 

golnqG 4 nsaiivaiiiun iuaa 1.5 (iinisgnn~u~~ns~a~u~sii~p1 55.84 

qolnqG 4 osaiivnAun haz 2 kabs n'inispJnnbuunsladu~~'in"p1 45.28 

polnqii 4 o.rmlvalGun iuaz 2.5 kb.r ~'inisgnn~uunsladu~iifip1 35.76 

golrrqG 4 ocaiiaa~iun iuaa 3 k1u.r riinirpJnn~uunsmdu~iin"~ 33.04 



8 ,  

wnuo~n~:{uXauqmwg so owiiaaiQun l~iinirqnniiuimsiwZuinaiuuian$u soo 
9 

u11uium3 

ynnanrqu iinirgnn~uim.riaiu~ii~u 68.28 

gmngu' so owiiaaiiiun Tun: i ka1u.r iiosilriiinirlo?ndiSulm 
Y 

qmwgu' so nsmlaaiiiun iua: 1.5 h1uc ~%~.oriliiim~ia?~Puk 

qmngu' so osmantQun Tun: 2 kaluc 1ionlriiini~lo3~lS1~1m 

qmngii so owiiaalun iun: 2.5 ka~uc iio3ilriiini3la?tgi+u1m 

gmngu' so oqnilanlun iua: 3 ka1u9 l~o~iliiini~~~?~lS111m 

~1~~3~~~~138n Mlnl3~3:{~~13~~~a"~li~9~13~~n~iin9"~~9 Monascus  purpureus 

TISTR 3090 huqmwgu' 4 nn: so o.mi~aniQun wuiini~nr:{uki?uqmwg~ 4 iin: so o-lni 
d 2 

taniCn liiiwninm~qnna"uiuun~ni~n5mJi~n~iwuuu Tmqmmrnauqu (lriiim~nr:{u 
1 * 

Xauqmngu' 4 ila: so otniianAun) ~$iiqnnfiuun-lmiiuinaiuuian$u soo UITUIUPIS~~~ 

q~ila:~uilm3n3:{~Xa~~m~~u' 4 ntflllanl%Jn Monascuspurpureus TISTR 3090 iinl3qm 

nbuun-lmssk~~a~iid~~un~i1mna~qu~~~~diqnna"ubin~iw~udnaiuuian$u so0 uilu 

n~m3~qdqm;io 66.44 nims:{uki?uqmw~u' 4 otmtaniQun Tun: 3 ka~uc ifiiinisgn 
,,, B 

nduliasiw"ndiiqm& 33.04 a~ilrndi~5uotii~iiCudi~~~i~n5Si~:~~1 0.05 ~~:fn~qm 

nfiuun.rnirn%Ji~m~~:ama~miu~aaidn~:{uXauqmwgu' 4 o-lm~aalQun daumsnr:{u 

b;?~qolnfJu' 50 oqnilandun Monascus purpureus TISTR 3090 !U'~nl3i~?~i~~~mlla:!~~ 

qm%~iulmsmsn6mJlimq 



a8 Ad 
4. nas~z~nis~n~inis~~nluo~~~s~~aa~~azdn~~Y~~~w~waion~sarf~~ar~~~~~n~ 

'Iu~inisinaa 

5. nasiims diudltmuw"u~~o~ Monascus purpureus TISTR 3090 19Iumf GfdllG 
4' 

i%mirnrnuriu< ~$o~~n'nrns~fi~rns~~~n~~~inq~u~~~arfi~~is~~~n~u q 
dd 9, 

6. nasjinisdn~nms~~~~wuolaanwlan~in Monascuspurpureus TISTR 3090 ~$041 

ladl#lu.nuibdu 1 dolad 
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f!nbn~i?I~lFl 100 bin: 250 ~ ~ ~ 3 m 5  (beaker 100 ml. and 250 ml.) 

913Flphf~i91~19 500 %75%95 (erlenmyer flask 500 ml.) 
Y 

010dl~l~b~0 (petri dishes) 

n9:uonma9 (cylender) 

m:bbn99%d~no~l~~lm (culture tube racks) 

futilu6iobbn&ria9silubio (needle and loop) 

bbPisbb6anodarls (stirrer) 

TJ39OIM19 (medium bottle) 

M~OFlMFltI0991OalFl (test tubes 16 X 150 mm.) 

Mi7B9WFli3096UOa19 (test tubes 25 X 200 mm.) 

81; (cotton wool) 

ihbba:b?U9 (knife and chopping block) 

fl9:FllMf1989 (filter paper) 

PI:b~U9bb~nf18810ad (alcohol burner) 

IJIG~ (forcep) 

nfioudwnu~u~oifi (autoclave) 

&89$9 (balances) 

mto98udliit3 (hot air oven) 
Y 

{dut&~ (incubator) 
d 

nbosgnnrlnu (microscope) 

m$o tiio~u'u(iu?undoiniu1~n~o9~n~99noa" (counting chamber) 

m<o9%riimrgnn8u~Lar9 (spectrophotometer) 

in%~inilo.a (p~ meter) 



(2.9) m~odwflums (vortex mixer) 

(2.10) ?u~ns~lf(m ( micropipette) 

(3.1) bswluaa~oun: 95 (95% ethanol) 

(3.2) 1uwluoafotJaz 100 (100% methanol) 

3.3 nsnlaFnsnas?n naiui4u#u 1 Fudii(i M. HCL) 

(3.4) 1%1~~0~18~50fl1%6 ~~"JI~L#OJ~U 1 1ud1S" (1 M. NaOH) 

81~ 194g10 (potato dextrose agar) 

Gpd d ?d 200.0 n?u 
9 

%imiainnTmfl 20.0 n?u 

$14 15.0 n?u 
9 ,  

%in& 1.0 a9ms 

4b0% 4.5 



9, 

%~flTi&J& Stsphylococcus aureus Lba: Fusariurn sp. 




