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The Study on Effective Factors for MOl/ascus purpureus TISTR 3090 Rcd Pigment

Production Using Rice Grains as Commercial Media.
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2005

Abstract

The objective of the research was to produce red pigment of MOl/(/scus pllrpllrells TISTR 3090

lISlIlg rice grains as commercial media. The study factors were container (varied of ricc grains).

temperature and dried time, dyeing silk Iiber, cotton Iiber mordants and packaging. Duncan's Mutiplc

Range Test (DRMT) and the standard color chart were used to analyze the data. The result showed that

glass jars, beakers and flasks were the best container. Temperature and dried time were 90 "c.

20 minutes. The tamarind juice (pH 3.4) was the best mordant for dyeing silk tiber (pink-orange: codc

555) and cotton tiber (pinkness: code 503). However, it was unstable dyeing. Red fermented rice

packing in closed sealling plastic bag was the suitable method for packaging.
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9J "" • I 9J 9J 1 ..1 ••4.1 m':i'''''':i'1~''''1':i'''''U~~1.J'W1Jmtl'IJ111'il1'IJV~M. purpureus TISTR 3090 'Wl"lm""n'IJ'Wl~

500, 1000,2000 U,,:: 2,000 ij"~~m 1J~1Jlw1Jmtl,r11 50, 100, 150 U":: 200 ni'1J

9111J,h~1.JiJ~~mh~.

9J "" .1 9J 9J i "" ..4.2 m':i'''''':i'1~''''1':i'''''U~~1.J'W1Jmtl'IJ111'il1'IJV~M. purpureus TISTR 3090 'W1.JmnV':i''IJ'Wl~

500, 1000 It,,:: 2,000 ij"~~91':i' 1J~1J1W1J"lV,r1150, 100 U":: 150 ni'1J 9111J"1~1.J

iJ~~nffl~
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lm:: 150 ni'1J 9111J"1~1.JiJ~1P1'1t1ffl~

9J • "" .1 9J 9J i """"4.4 m':i'''''':i'1~''''1':i'mLVI~1.J'W1J''ltl'IJ111'il1'IJV~M. purpureus TISTR 3090 'Wm~V::'J1JI'WV1J

'IJ'Wl~20x24x8 IGlf'\.J9111J91':i'1J~1Jlw1Jmtl,r11 500 ni'1J iJ~1P1'1t1m::~l'l:J

9J "" .1 9J 9J i ~ 9J4.5 m':i'''''':i'1~''''1':i'mL~~1.J'W1Jmtl'IJ111'il1'IJV~M. purpureus TISTR 3090 'W'lJ1~t 11"Un1
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1J~1J191':i'6,500 ~91':i'1J~1Jlw1Jmtl,r11 300 ni'1J iJ~1P1'1t1m::~lfJ

Q,I fjJ .c:::t. .cS I

4.7 "nl:lW::f--l~'lJ11U~~'lJV~ M. purpureus TISTR 3090 'illnfl1'lf'W:: 4 'If'W~'Vlf--ll'Wm':i'

V1.JUM~~VWl1flij 90 V~fl'lIGlf"I~V"" L~'Wnm 2 ~111J~•••

••• "" 9J '" .1 9J 9J4.8 "nfJW::nl':i'I'il':i'qj'IJV~ M. purpureus TISTR 3090 1.J'Wml11':i'1'WU'IJ~u"::1Jmtl'IJ111'il1

':i'::v::n"l 3 1'W
.
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~ltJ1~fJ1~f?~ijihuu'fl,nmnn ~ltJ1~m~'fl~ m~ 1~ffl~iY\11n~iitJ'Vl~61tJm~ li'mJihft'tJ1mnn

"" ,J i QI rI 4 'Q.I Q V V dI $I1i~'nJ'I1W1U"l~lfftJflff ~l'fl~1~'\1(tJq~"l ltl'fl'WfJrI,2547) 'W'lJ,)lffl~ffn~ ml~~'lJ'U1J"llfl'lJl,)I\11'\1~'fl'lJl,)II~~
,

•• "" 'jJ "" 'jJ '1 IIJ 'jJ '1 ~ IIJ 'jJ.d .s I 0'VlHrI\9I\11nMonascus purpureus TISTR 3090 fflm~tlfl'fl~\9I~lff'U!tI !'\1~Url~lff'UWHlt1!~~ \1~'Ul\1~'Ul
• v

.s "" "" •• _I 'jJ 'jJ C 'jJ1IJ 'jJ .smffnfl1m~1'W~m~HrI\9I'lJ'fl~ffl~ffU\Pl~'lJ'UlJmtl'lJl,)I\11'lJ'fl~M purpureus TISTR 3090 ('\1!~mn'lJ'U

~ Qld, d ~ Cl Ql9J ~QJ~ odI'U'fl~\11nm~'lJ')tJm~ '\1~n'VlHltJmlU'U m~ffmJ1 !'Un:~'lJ'\1'fl~1J~'lJ\9Im ~UrI~\1~1J~~ff'lJ'fI,)l~ffll~ \1'VlN
v

n1~f{l' ~~tJ 'fl~f1'lJ'fI,)1~ffl~ 1~tl1 'Un1~'lJtl1tin 'j ~'lJ')tJn1~ltJ'U~~tI~G'J\11nl1''fl~1JU1J~n1~\1tJ~~~~il'lJ

v cv v Cl tI r/9J .~d.d Im~m m~'lJtllt1m~'\1~n (scale up) \9I'fl~mm~ff~ !'Ulf1ruCV1'Vl1~mtlm'WUrI~lff~'l:Jifflff\9l'j~')tl11i'Vl~1t1

od .c9 111 I q fJJ rI Q.I QI V ..•I ~ Q.I~ G) V Q.I Q.I QI V 111 v~'Vl"l~ C}f~!~ff1~Utl !'I11nruCV1'lJ'eNm~'\1~m~~'lJ'\1'fl~lJ~'lJ\9Im~m!'I1n'lJtl~'\1~n'Vl1~f11~m!~ l~tI\9I~~

('4'l:J'lJ1fl~ffiJ'Vl{ 2542) UrI~lit'fl~\11n1\91Q~'lJ(1Jmtl,r1,)1~1)~lm\1n 'I1U~'lJ'fl~~l'lhtJ'U'eJ''U\9I~lt1~'fl

'jJ "" 'jJ'l 'jJ 0 '1 'jJ'jJ d 'jJ '1 IIJ 'jJ '1 ~ •••• '1 'jJ'l 'jJ '1 "" "" '"HHrI\9IH!'I1 UrI~fflm~tltJlm !'I1t1'fl~mff'UW m~UrI~lff'U !tlHlm'W'fl!'I1!'Um~'Vl'flH1!tJ~~~'lJm,)I~'fl'U••••

~~ ff'fl~'fI ~'fl~f1'lJi'i'lJlr1 '~~tJ lt1'lJlt11'Uf11'j fl1111'U1'fI'H f11'j'\1rl~l'll'lJrI '\1rl~Hii\9lnruen l~'flri ~lff~ ~

"" "" 'jJ';' 'jJ d,J IIJ 'jJ '1 'jJ_1 •• " '1 'jJff'U'lJff~ 'Um~'lJ,)'Um~'W\P.lJ'U1'Vl'fl~tl'U'l£~'I1'Ul'lJ~U'lJ~ 'W~\9I'Ul'fl~!~ !'\1lJ'j~'I11'11'U~ff')'U 'j l~ !'Um'j ff'j1~

~1'U ff~1~'j1t1'~~,)flm 'jtJ1'Vli''Wfllm 1'U-n' 'fl~~'U~1~\P.lJ'U11~1.1~rI~1
••

.
"''l'jJIIJ'jJ",,'' "" •• _I 'jJ 'jJ '1 ""1.1.1 1'W'flm !~,)1im~v."'\9Iffl'jffu~nJ'UlJmtl'lJ1,)1\11'lJ'fl~M purpureus TISTR 3090 !'U'j~~'lJ
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""

1.2 UtJ~\Jl!llU

";,,, 13/1 '" '" .1 3/ 3/1.2.1 .fll'lfW~'VH~fJfl 'If 'Wm'.iN~\Wff1'Hm~\IiJ'WlJmV'1J111~1'1JfJ\I M. purpureus TISTR 3090

101 3/3/, '" 13/..\ 3/13/ "'01'" 01':: ""''''W'.i~~iJm'.itlWlfJ\l111\llV '.i1tl1\lfll1'.ifJm~ 'lf1tl'.ifJ\lllm 'Wl1fJ\l1J{JiJ~m'.i ~\I'W'Wvlm"Yfl iJfl1flfJ'.i

'" "'''' 1 3/ 1 3/ 13/?1 1 '" '" 11]3/()\I~mff~fl m~fJ~mJ1'WV~ '1J1~ l1~l1m ml~ l1~l1m ff1m'.itl 'lf1lJ'W.fll'lf'W~'Wm'.iN~~ff1'.iffU~\II~. ~

d I QI _I QJ cl ...I~ ..•1 v ~ fJJ 9J~~ l\lfl'WU~~U lJ '.iN'W'VllJ'.i~ 1WlJ~ltl'1J 111'.i~~'W~ltl

.,
91.Q 9) od. I ~ 9J cv cv oCto

1.2.3 mfJWl1.fl~U~~'.i~t1~llm'1JfJ\lm'.i tliJlll1 'I~N~~tlm'.i N~~'1J11U~'I ~'I'W'WtlW 11.fl~
q cu ca cu

.Q .Q do.Q od. d..Q

f;!Wl11J~ 80 fJ'Ifl'Wlf~lCJWffnm 30 'W1'Vl f;!Wl11J~ 90 fJ\lfl'WlfmCJWffnm 20 'W1'Vlf;!Wl11J~ 90 fJ'Ifl'l

d d .Q d oC::ioC:i' 9J 9J 111311Clf~lClftlffn~l 15 'W1'VlU~~~Wl11J~ 100 fJ'Ifl'llClf~lClftlffn~l 10 'Wl'Vl~N~~tlm'.ifJiJUl1'1'1JfJ'I'1J11U~'II~

U~fl9l1'lti'W

" " '" 11]3/ I 3/ '" ';;'1 1 '" 11] "1.2,4 ~fJ'.iU~'W'Vl5 'If'W~ l~l1fl ff1'.iff~ 1fl~fJUfl\I ~~'1J1~I,lJVfl Clf1~V~liJtl1'.iiJfJ1'W~ U~~

,i1i1~1~ii.yhfJ'lf9l1'lti'W 1~t1iiJ1lh~1J11~'W'lt~tldiJfJ~ u~~11im'.i~tl~ 2 11i fitl U'lf1'W~tl{u~'W'I1 111tl

''1 " "3/. 3/.J • 1 3/ 3/ '" '" 3/ 1 11] 3/ 1 ~ I 01U'If 'W~fJ'jU~'W'VlU~1'W1~1~~ Clf\lm~'Vl1 l1fll'Wtl~~~ff'1Jtl\llff'W v Il1~U~~lff'W VH1tlU~r.m'lfl'W

QI "3/ , 9J ~ ~ d _$i cv ~ cv ~1.2.5 m'.iiJ'j'j ~.flWCVI~fJ\I'If.fll'lf'W~u~~m'jlJ~N'Wfl'VllJfJ'Ifl'W m1~'If'W U~~'.i1tl1tlfl ~'I'W'W. ~

";, 3/, Q cv tI I Cl 'JJ oCto 'jJ ~I e!l 3J Jt.fll'lf'W~'Vl'If 'Wm'.iiJ'.i'j~N~~.flWCVl1'1f'WQ\I~mff\9lfl mV~~lff~fl Uf~'1J1~Um m'.ilJ~N'Wfl~lmmfJ'I

~ dI '13/1 01 ~3/ '01lJ~N'Wfl 'If 'Wm'jiJ'j'.i~.flWCVlI~U~fl\9l1'lfl'W

"" cv
1.3 'U'61.Jl'U\Jl.:J1U1;ltl

.: cl .Q od d13/1 ~ J'dJ. .Q 0'.1.3.1 L'lffJ'j1'Vlff1m'jtlN~\9lff1'jffU~'I'Vl 'If 'Wm'j'Vl~~fJ'Im 'I'W~'lffJd'Vltl1fl'lff~'jd1
JI

Monascus purpureus TISTR 3090 cjffJ~lflffm-U'W1~t11'Vltl1fl'lff\9l{11~~1'Vltl1'W1~1jml'11J'.i~1'V1fl'I'VlV

Q tI Q QI 1 oC:lo tI I· • .J 91 .Qd1.3.2 d1m1~'\1N~fll'n~1tI ~t1m'jd1tl'j1~l1tld1~U\9lflm\l'1Jtl'lmm~V~dtlTIi Duncan's Multiple

cl Q.I .it ~ V 9J " •• 1 0 d .Range Test; DMRT 'Vl'j~~iJtl11~I'lftl~'W'.itltl~~ 95 ~dtlllJ'jllm~ff11'.i~~1J SPSS verSIOn 11 U~~\9l'.id~

fftliJn~N~\9l'~~lfl M. purpureus TISTR 3090 1~m-viViJtiiJnm~'.i!1'W'1JfJ'IiJi,r'VlCtl\9l1.y]~lvliJirl (seattle

fabrics, Inc., 2005)

J' d ~ ~
1.3.3 m'j'Vl~~fJ\I'WUiJ\lfJVI')lJ'W 6 '1J'W\9lfJ'WtlfJ

JI • ,

.u'W~ fJ'W-vi 1 111'lfUlf'1Jtl'l.fll'lf'W~lm~1Jimw 1Jmv,j'ld-vill1m~ff~ 1'Wm'.i N~~ ffl'.ii h1~'I

'i 13/ '" •. I ""''' '"'1Jtl'l M. purpureus TISTR 3090 I~W'Vl~~rJ'I 'If.fll'lf'W~ 6 'If'W~ l"Imfffl iJfl1flfJ'.i Q\I~mff\9lfl
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"""" 1 $I 1 $I 1 '" .d .1"" $I 1 '" ""m~H)::~llL'\.Wll 'U1~ l1~Ufl1 U~:: l1~Ufl1 ~tJLllh~'U'VIlJ'j1l1wllmtl'U11 'Ufffll1::fll'jl1llflLLUUL~t11
•••

••• "" $I '" =" '"flV f:JWl1.fJlll1V'I U~::l1llflLlJ'U11~1'U1'U 5-7 1'U
::.d "".: :: $I ••• """" $I " $I d
'U'UI'n:J'U'VI2 fll'j L\9l'jt1llL'lH)\9l'l\9l'U'UV'I'j1 m Vfl1'1i fll'j ff'j1'1ffllmu'U V1l11'j 1'UU 'U'I U~::•

9J ...I d' did ~ fJ} Q.I ~I Q.I •.• Id .c:S Q.I 1 d~dfll'jff'j1'1fflJV'jU'U Vll11'j U'U'I UJJ'VIVW'11fllll1V'IU~::l1:JJflLlJ'U11m'U 1'U 5-7 1'U LlJ'j t1Ut'VItlUfl'U ~t1~'VI1'1i.......
d d d

fll'jLmtlll'VIff::~1fl U~::'j1~L'j1
" ,

Q.I d tt:!i Q 3/d' od:l.3) 11$1'U'U\9lV'U'VI3 fl'fl'l:l1VW'YiflllU~::'j::t1::11m'UV'Ifll'jVUUl1'1ll~~\9lVfll'j~~\9l'U11U~'1 ~t1 'l1••••

.Q do d Q od .::l Q

f.JWl1.fJ:JJ80 V'Ifl'lLCJf~LCJftlff 11(l1 30 'U1'V1 f.JW'Yi.fJ:JJ90 V\lfl'WlfmCJHJff 11m 20 'Ul'V1 f.JW'\1.fJ:JJ90 V\lfl'l
.cl d Clto d .d

LCJf~LCJftlff11m 15 'U1'V1U~::VWl1fl:JJ 100 V'Ifl'lLCJf(lLCJftlff11(l1 10 'Ul'V1••••

t .d ""'" • lIJ.1'1 $I. $I .d "" lIJ $I i"" ""'U'U\9lV'U'VI4. '\111'1ifll'j'Ul1lJ 'l1 'U1H'I'Ul1UfI'I'VIH(l\9l1fl1l1(l::mtl 'U:JJV'HLfI'U'VI5 'l1'UfI

lilY I S! 4 od od 111 rI ~~9J d: dlflUfl ff1':iff:JJ If)(lVUf)'I 1l::'U11lLiltlfllCJfLfltI:JJ lUfI1':iUtJL'U\9l U(l::'Ul'ULtIl 1\9ltl:JJ'\..J11l'j::1l1LrJWltflfl1U'fl:JJ

.•••'" $I "i lIJ !lI i '" ... 'i " ..... 'i"" '" !lIU(l::l1111ifll':itlVllLff'U t11l1:JJU(l::Lff'U t1f'11t1fltl U'l1 'U:JJtl':iWPl'U'VI1 fI'U LL(l:: U'lf 'U:JJtl':iU\9l'U'VI1 fI'U U(l1

• $I

'U11l1\9l:JJ

t .d ~ ""'" "''' lIJ $I I .di $11 "" '" •••. 1'U'U\9lV'U'VI5 l"lfl'l:l11'1ifll':iU':i':i~flWCVI l~Ufl fIl'l1'U::'V1 'l1 'Ufll'jU':i':i~~(l\9lflWCVI~lJUUU

'I .Q'" Q ~ 4:9 r;J J. ~ .d\9lN'l L'l1'UQ'IVlmff\9lfl U(l::mtlVlmff\9lfl fll':ilJflH'UfWl1t1LmV'IlJflH'Ufl" , "
oU'U\9lv'UVi6 1Lml::11''li'V:JJ(l 'illfl 5 oU'U\9lV'U'li'l'1~'ULL~1~'I'I11:JJ1':i'Utllt1H(lfll':i1.ijtllllff......

flci:JJ'VIV~lm1~~ .u'1'Uff'j::t11t1:j} ~lU(lLij'UllV iJ1LflVffl:JJ~1:JJ .ij\l,\'j')flVl\l\9l'j•

v 0 QJ ~QJ

1.4 '\J eHll fWI'\J el \l fll"j 1'l)£J

'li'v~ln\9l'U tl'lfll'j1.ijtl fitl t1tlJ'Yill1~tlvllff'j'jfl~'il::'I'11 il1' ~(lfll'j'VIfl(lV'IflmflLfI~; f)'U LrlV'I'11u •

: 'JI ollJ I '1J od 10 i d.J', dfll':i 'VI\9l(l V'ICJf1 1\9ltIt'il Vl1:: tIl 'il::'U 111l~':i::U Uf.J\9l(1'1l1m ':ill 'il::\9ltl 'I:JJfl11:JJU:JJ'Ut11~ 'I 'U'VI'U'U1'il::LrJ'U

...IQ ~ ~ 'JJ r,.4 ..•I fj) Q.I tI Q.I .di 9J.::', cv Q 31 .di 'JJlJ':i1l1WL'l1VL'j:JJ\9l'Ufl11:JJUfl-VV'U '\1'j tlVl~'Utl'lumt:J'Ul1Vl'U ll'lHJ'Ultl'VI 'l1LlJ'UCJfUffLfI'j \9l f.JW'\1.fJ:JJlH)'1'V1'l1"' ... '"

U:JJL'l1V 'jlU 'UCJfUffL\9l'j \9l

,
_ I ~ r! .et , \11 i/<v1.5 1J"j~&£J'lf'W't1f11Vl11'l)~ &Vl"jU

" "
Clto •.• IClto ••. 1 '3J cS.et. QI '1J Q'VI':i1U'l1'U\9l'UV\lfIl'l1'U::U(l::u 'j:JJ1Wu mtl'Ul1 fll'j L\9l'jt1:JJL'lftl\9l'l\9l'UtlW '\1fl:JJU(l::'j:: t1::nmfll'j vu....

'JJ • lIJ.li!ll '" ••.d 'JJ.d ""Ul1'1 fll'j'U11lJ 'l1 U(l::flWlJ'j'j~flWCVI'VIm1l1::ff:JJ'UV'IH'I'U11U\9l'l'VIH(l\9l'illfl M. purpureus TISTR 3090

i '" 'JJ'U'j:: flU fll'j fI1



I 1!lI d ••• !lI ':!lI ••• d!ll!ll'" ••••
m'l'1JU1J'Ul'U'VIH't'l91H1'V1~Yl'U 'Ul'U ~91't'l'1'l1m ':i1JH't'l91't'l't1tl1JH1 m 1J1'VIt11fl'1't'l'91Hl1 m WVltl••

't'l'fl1,j 'Ufl1 ':iffflfJ 1':i~ ;11W ~ 1Jfffl'l:ll•

,
cto <$ !lI

1.7 ty"lU'YI'YIlfl1j'YIVli;ltNUi;l~Ul1J"elCJHl
•••

fl''Utl1'V1t11fl'1't'l'911(~fl1'V1t1't'l'11J't'l'':i)U't'l~~fl1'V1t11fl'1't'l'911 't'l'1'U1;h1'V1t11 fllfl1"1f11'V1t11fl'TC1'911••

mU~1'V1t11fl'1t'\'91{1l't'l~1'VIfll 'Uh'V 1J'l111'V1t11't1t1H'lf.ntlcW\!'t'l't'l'.:lm11JU't'l~,r1'U't'l'':i~t11t1:jf ~l1J't'llil'UllfJ

ihlil~'t'l'l1J~l1J ~,m1~cW~91':i

4



I
.<::l

'lJ'YI'YI2
, I

""'1l..I.<::l.<::l V
&elfHn~ &nl~~l'l,\ 'Jiiltl'YI&f)tl1"el~

2.1 'nllJmHnla11ja11~,..mvH (Monascus spp. or red rice mold)
• 71

1 0 '1 31'1 "I "I 31 '1 _ I ••.••••'j 1 lJUlHYfI 'ff1Jfl1'j 'W1111L'.l1L'W(J1'\11'jUCl~lm tl{ltlWfW 'U1'WL'W1J'j~ 1Vlfl'U\I'UVI~1'Wtltlf)1J1J1'W1'W

Q,lQ VQ .e:::. Vd aid ~ l.d l'U"'1'W'U11h..l11Cl1'\1CllV'jtl vii 'ff11Jn\IHI'j \\I'U'W'U11'W~ l1Jtl U1JVI~w '\1tJ1JUCl::fl111J'.l1'\.JVI1111J1::'ff1J ~ VVtlV

d 31 31" ••••.• d 31'" 31.1 d 31 ••• I 31 31 •••..\ •••l1JCl~'U11~'\.J'U11'41J 'W'UW~m tJ 1\-11Jf)ff'j1~ ff11~{1l'U1J'U'\.J'U'Wl1JCl~'U111'j tlf)11'U11U~ {I 'U1111~~1J'.l1tl1'j tlf)

19i1{1"ln'\.J1J1f)1I1t11'lf'\.J.fi'11U~{1(red rice) .fi'1111~{I'01f1~'W(Chinese red rice) fl~flf1 (ang-kak) Um..:\1f1f1

(ankak) Utl{lfl1 (anka) fl{lfl1dfl (angquac) l'U'Wu-1f1~ (beni-koji) Ut'l::tl::fl11f1~ (aka-koji)

~ QJ ~ ~ v4 112.1.1 O~fl'nnfi1'UUi:l::l.T'U!f1'U 1't'1m'UM~1 &~m'Ul.Tfll.Tfl~O~1'Ul1U~H

'j111Ju'\.Jffflff'\1~tl'j1.fi'1111~~tl~i'WmWl~mVl~l'O (Kingdom Fungi) lVhl1JUtlff 1f1iJv

fltl\lll (Phylum Ascomycota) f)~1JUtlff1f1iJV9f~ff (Class Ascomycetes) 5'\.J~'U~ht'nvm'ff (Order

Eurotiales) 1~fflVl'j 1f1f1tl1l19fU (Family Trichocomaceae) (Alexopoulos, Mims, & Blackwell, 1996)

'V~1ij j:fW ~~'W (septate) ij fl1~ UVIf)~~1J1f1mmm::iJ f11'01\\111'U'U~~lfl1:: 111J'\.J'U'Wti1'Utl~ tl1l11~ U~~ iv~1

.J. • aa I • J 4~ .,dj • .cl A ~ cv" 1 1l1Jtl(J1~tltl'\.J1J'ff'U11UVll1Jtl(J1~1J1f)'U'W'O~1JffU~{I'\1~tlU~{I1J1{1 (m'VlVl 2. 1) 1Jfl1~-C1'U'Vl'\.J1l11'U'UFl 1J11Vlt'l

~ .!I dj Q.lrI QI lfIY9J 111)'31 Q.I Q.lclQ.IClf) (homothallic) fltl ff11J1~\lff'U'Vl'W1l11'U'Umfl'm'Vlfl'L~~1VVl'\.Jltl{l ~tI L1JVltl~mfl'Vfl1'jHff1J'Vl'\.Jllf)'U

ff1V~'\.Ji~ijl'Vlfl'VlH.fi'11J (opposite mating type) fl1'jiY'U~'Wi11'U'Ullimf1tl1'Vlfl' ijfl1'jff~l{1 1f1Ul~tI'lfiJ~

....1 1 .J 31.1 - I 31 1 "I •••• 31tl::tP tl fI'Wl~tI (aleunoconidla) C)f~ff'j1~'U'WVlHUJ:l1t1fl1'W'l!fI'Wl~V (conidiophore) '\1'jtl1f1~\ll'j~~l'\.J

.fi'1~'Utl~iv'j1U'U'Ucif111C)ff)l1Jm(sympodial or lateral) 1f1iJl~V~1Ji1{1f1t'l1J'\1~tl~1Jl'li ij'jtlVI9l~~!l'\.J lliij

ffi){Iihi'1V11Cl Ht!~'\1'W111Cl~I~tI'U m 'Oln~l~ V1"l lm~ijfl1'j 1'01tlJi 'W~m:lw~~1 fliJl~v~~ln~ i mJ~ii1'W~1~U d

•.• 1 ..•..•• ,.1 1J]_I ..\ 31 1 ..•..•• '1 •••• 31 •.• 1 1 ""~'W ~'\.Jl~V11f)'U'WL1Jl'jtltl"l (basipetal development) 'U'Wfl1'W'l!fI'Wl~V L'W'UN'.l1'W~ff'jNflJ:l11JtI~ fI'W

1~t1(chlamydoconidia) '\1~tltl1{1 VI'j1f1iJl~t1 (arthroconidia) 1f1iJl~t1iJf1lliijff 11l9ilrltlmVmf1~'W 'O::ln~ff•

1I19J'jI JI 1 Q.cI od ~ .cl QI ~ ~ Q.I gJ.d .c::l Q.I t cv dU~~ &~'U1{1fl1'W'U fI'\.Jl~t11J'U'W1~ff'Wm'01JH'W~f1'W'\1'W~tl'WfI11J'U'W1~V11'O::1JH'\.J~f1'W2-6 tl'W ltJ'Wffltl

"I £1l ••• ~ Id ~I'" ..; •.1 ..•..•• "I 31 .1 , •..VIH'\1 'j tl'U~lU'W1f1t'lt1111t'l~lut'ltl'Wlu'W'ff11~~l1Jtl mV11f)'U'W fl1'j ~tlf1'Utl~ 1fI'WI~V'O~mf1'\1 'j tl'\.Jtl V'U'WtlVf1'U. ~

~\ll'jm'\11'jl'lf'W m'\11'j?if (C-Medium) m1J1~ff1Jti1l1i''Ufl1'jln~ 1f1Ul~V'Utl~11J11'W'ffflff'Wtlf1'Olf1J'WtJ~~'W

tl~n'Uil~~t1~'WUf1'\1Cl1t1"l 1J'j~fl1'j 1'lf'WmV'ffUtl{ fl111J'\1'W111U'W'Utl~ffUtl{ Ylltl'lf 11ff~l1t'l~tlW'\1f)1J.. ~
1 I I , 'J/

1'lf'W~W'\1tJ1JYimm~'ff1Jfltl 35 tl~fl'11C)ft'lI9fVff 1~Vr11lulf1Ul~tI'O~~tlf1mvl'W 4 i'111J~ I jtlijfl111J~'W
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~d. j) rJJ ~ rI ~ tIi J QJ.e.i d c: 191CI '"
U{J~'QWl11J'-J'VHl1'-Jl~""'-JWJtJfll'H"'H~lllj'-J'Vll1J (germ tube) 'U'Wm 1-2 tl'W l1jtl'lJ1\l'Vltl11ldJ \PlO\l 6 tl'W

.J 1 '" "" 91 11) 91 91 "'1 11) "" "l '" '" •••9f\lfllj\ltln'Utl\l fI'Wl\PltJ f1'.i~\9l'W1\Pl\PlltJfI1j 1J 1€H\Plj\9ll1mtJ'lf'W\Pl ""1'Wfllj""1J'V'l'W'liII1J1Jtl1rWI'V'lfl''Utl\lj1••

1'-J11'W""fl ""mi' ltJ"l n1J j 1~'W1'Wn~ '-Jlltlbl' 1fIlJ tJ9i~ bI' ~ tl bI'~l\lIW"" 1flfI1{ D (ascocarp) 'lfiJ\PlfI~IbI'1'VlYlI;(JJJ

d 1 rI... 1 de! I d 1 ~ ~ de! C:! lrJ ft:::i Q.I(cleistothecium) ItJ'Wlltl"" flfI1ju 'Vlm'lhl,'ln~JJ (f11'V'l'Vl2.2) \PltJll::;ln\Pl1J'Wfll'W (stalk) 'Vl'-Jl1jtlIJJJJN'W\l<u

~ d 11) 91 1 "'.1 "'.% '1 1 1 '" 1 91 1 91 "l '" '" 91 "ln'Wnl\Pl lltl"" flfI1juln\Pl'U'W1J'W Wjl111J1J ~ '-Jl1'Vl{J{Jn \PltJfllj""jl\l m\l""jl\l""1J'V'l'W1iI'V'lfl'N fltl
• <u

~.:::! l' 9J ~ QJ (/ .cj ~ 1" '1' .d ~lltl'WI'Vltljl\PltJ'-J (antheridium) IflHbI'j1\lbl'1J'V'l'W~I'V'lfl'IJJtJfltl lltlbl' Ifllf1l'WJ'-J (ascogonium) In\PlmjjlJJ

n'W ~tJ f11tJllfl rf t fit m UtI'-J nml':l'W ~ 1'W'Vl~ fl ci':l'Wn f11\l'U fl\lll fl'W1'Vlfl 11~ t1JJll~ ':I 'il~ iJ f11 j II U -:J19fflc1111J1J..

11) ~ "" 11) 1 "" 11) 91 '" od"" '" '" r "'?I ~.I '"l'-J Itl9f"" 11{J::;l'-J 'Vl9f"" 1\Pll9f{J{J~n'Vl'-J 8 'Wllflfltl(l' \9ltlmllljqJlu'W 8 lltl"" lfl""um (ascospores)
" ,

lltl"" t fI""tJtl{iJ~m,:1 W~I~'W t;D I ~ ell 'iliJihj 1\9l1{J illl\Pl \l il1:¥'-Jl1~ tl lliiJ il lijtl NU \llltlbl' 1flfI1{ tJ 1l\9ln Eltln~

'il~tJfttJvllm,.1f1rflJtJ{,:jtJf1l~'W1vjl1mj (f11'V'l~ 2.3)

m'V'l~ 2.1 1f11{Ju'Utl\ljl1ml'W""fl""tl1~ 5, 7 !l{J::; 91~11J'W starch agar
od

'Vlm (lCT, Department of Fermentation Chemistry and Bioengineering, Czech Republic, 2005)

od 1 91 "l '" '" '" ~ '" 191 91 "',f11'V'l'Vl2.2 flHrfjNfllj""1J'V'l'W1ilI'lJUellrWI'V'lfl''UtJ\ljll'-Jll'W''''fl""mtJ \9ln~tJ\l'il~'Vljjfl''W (400 1'Vl1)••
d ~ rI 9J

'Vlm (1JfJ'lJ1 tJ\lbl''-J'Vl'li, 2542, 11'W1249)
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as: ascogonium

an: anlheridium

Iri : trichogyne

~. r
l' ~

Asex_la\ prOpag~ion
~3 \.

11 !l
\ .-f'conidia

•t co~iia 7

1",-
ascospore &
ascocarp

. 9 Sexual propaga:ion

mVl~ 2.3 1{)~fl'j;1~'U~~';j1 ilJu'U~I'l~
d Q ~ ~

'VllJ1('4fl'Ul V~~lJ'Vl1i,2542, '\1'U1206)

_I QJQ cv G' ~ cv2.1.2 'U'l~1V1Ui;l~tf1fJ'l'1'll:l1V11~9'U'e)~&lJU'lltffltf
oJ ••

11 f1.rt 1884 Van Tieghem 1~UVf1ilJu'Ul'lm~'Ufli'~mmnf1iJw,Ii'~v1lJl'U1J';j~~'VlfT'~i'~

i I Q I oC:l.c!l I 1'J}lfl'~ CfWWUd1lJ~~2 'If'UCf1f1~Monascus ruber Url~ M mucoroides ~tlm fI.fT'. 1985 Went CfUWf1

M purpureus ~lf1~ldUCf1~'\1~~V~I'lf1iJ~~u'Uijf1l';j';jd'U';jdlJ';j1 ilJ~~'U~I'l~f1--,h20 'lfiJCf1~~ijllif1n~Cf1uJJ~

'lfijCf1'U~~';j1ilJu'U~I'l~ iCf1tJflw~1~m1mVf1~lJ u~m~f1~lJ 1~mlf1f1l';jU~f1~h~n'U 1'Uf1n UJJ~'lfiJCf1~'I1'U

~f1flW~'Vl1~~Wil'Ul'VltJ1 fJW~lJu$i'Vl1~~~';jl'VW1 url~f1l';jl~fJw~lJu$i'Vl1~~tl'U 1C})'1J~1~G']~'I1'U ';j1

i ....""1'J} , , •...lJU'U~fI~ 4 'If'UCf1Cf1Uf1M pilosus, M purpureus, M ruber Url~ Mfloridanus 'Utlf1~lf1~~U~f1~l~f1'U

'Vl1~~~';jl'VlV1U~d 'Vl1~~1'Ul'VlV1ltl'U1C})'1Ju~~1~n'U\~ldViCflV M pilosus Vl'Ufl'ilfl'j';jlJltl'W lC})'1J 13-

"" 1 "galactosidase Url~ a -glucosidase M purpureus Vl'Uf1~fl'j';jlJltl'U C})'lJpolypectase I~rl~ cystine

"" 1 0', .::'1 ~.c::! od ~arylamidase M Tuber Vl'Uf1~fl'j';jlJltl'U C})'lJcellulose ~d'U M floridanus ~lJ'U'lf'UCfl~CflVd'VlVl'Uf1'ilfl'j';jlJ

1 " '1' "" 1 " "I "" <itltl'U C})'lJtripsinase U\9l lJVl'Uf1~fl'j';jlJltl'U C})'lJvaline aryl amidase l'\1lJfJ'U'lf'UCflfJ'UG'] Nishikawa Url~

flW~ (1988) Vl'U11';j1ilJU'U~I'l1;1'lfiJCfl~l~G']rid'Ulm1jijfl'ilfl'j';jlJltl'U1C})'1J alkali protease mf1f1'";h acid

d. 3J ..::::. d.c::t~ 1 rI ~ Iprotease Url~lJ'UfJV'lf'UCfl'VllJf1'ilfl'j';jlJltl'UC})'lJprotease 'Vl~2 U'U'U \9lfJm Nishikawa Url~ Lizuka (1993)

1'J}'1 'J} •..• "" "d d "" cl i ..1 d dCfl!'If'\1rlf1f1l';jd~fl';j1~'\1tl~fl';jm'\1lJCfl~~rlmrlf1 \9l';j1'~fJ';jC})'~(acrylamide gel electrophoresis) mmj()

~lU'Ufl'j1 ilJt~'U~I'l~ ~l'Ud'U 15 'lfUCfl fJfJf11~~~'U 2 f1rilJ ~fJ f1rilJ~ I 1Jj~f1fJ'U~dll M ruber vanq q ' •

. , d n I 'J} 'I '0"'1Tleghem Url~ M kaoliang Url~ f1~lJ'Vl2 lJj~f1tl'UCfldll M piolsus Sato Url~ M pubigerus Sato Url~ !'UlJ
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d I Q et 1& 1V q ,: Q.I tI Q.JfI.fl'. 1995 1J':ilfJ.:jTU11 'V'ltJ~l Monascus sp. 2 ')fU~ t'l111CJf.:)IWfl~1I1fl~~m)'U t'UUll'Ul'1f'Vl'Vl-ltJ,Hl1'11~tJ

..•. 1 QQJ.:!I .c::t. tI(Shatt-aI-Arab) IJ~~I'Vlfl'tJ~fl fltJ M. pal/ens sp. nov Ut'l~ M. sanguineus sp. nov ('l.J1JtJ1fJ~l1:1'll'Vl'fj,

2542)

~ ~ v Q2.1.3 fl1 ~ 'tum ~11'IJmum ","Ul.Hll 't'll 'a!& '1J.:j

<V J <; <V 1 ~ 1-1 1 QJ.-i '" d V 12.1.3.1 ","UJ'Vi'Ul1~lI'IJtt'U","fI"," ~fJ'Vl1 IJ~l llU'Ufffl1:1'11lmll~tytJ'Ulllt'l~'IJ11 ~fJfl1~
~ '" v V d V ~ d ••• V ••• V '" I

.:jtJfl'IJtJ.:jifJ~l'Vl.:jm'l1'Ul Ut'l~U'Vlm'Vl~'Ql'IJ111Ji'Ulll't1~'IJ11'U'Ufl1I~llfl1~ ff~ 1.:j1:1'1~ff1~mfJ'I1t'l.:j 'iJlflfl1~tJll
" 0 0

lit..•I\/} tJJ Q.I d' .cl a.d 0 Q.I V ' d Q.I 111..• 1 do ItIJ t~'U1'W 3 1'W ff1'jffmm'Wtlltlllfl1'j'W1111fffl~~1t1ffl'H'l~mmtl'Vl1'Wtl" 'V'ltJ11ff1'jffU~.:j'VI1 tlJ'il~~fI1

<!I '" 1 '" ""''1 v •••v <!I '" '" ='1 •••~~flt'l'UU1:1'.:j~.:j~~ 2 ~~ 'Vl 420 Ut'l~ 500 'Ul 'Ulll~~ 1J1.:jfflfJ'V'l'U~'Vlt'\1ff'IJ11U~.:j'l1~tJtJ.:jflfllIJ'U1:1'U~.:j

91 a , d .d 1 & 1 d 1 I '"l'IJlll1'jtJU~.:j'lfll'\:iUfl'iJ~ll~~~.:j~~ (peakedness) 'VI500 'Ul 'Ulllm CJf.:j~.:jm1'V1420 'U1 'Ulllm 1'lf'U 'Vl'V'ltJ

'I cv tI .dt' cv,J G)3!.d SI: 1 d '"t'Uff1fJ'V'l'U~'IJ·tJ.:jM. purpureus l1~fl M. anka U~1J1.:jfflt1'V'l'U~fl1'iJtl1ml~.:jl'IJllflt'll ~tJll~~~.:j~~'Vl 420

'U11'Utllm ff.:jfl'h~ 500 'Ul1'Wlllm l1~tJ~lm1~1~.:j~ 370 ff.:jfl';h 500 'W11'Ulll~'j !'I5'Wff1tJVl''WTI~ ~ .
<!I

M. barkeri 'I1'jtJM. kaoliang

(1) oU'n PaIo u,,~mu~ (1960) ffm":l1iJ'iJ~tJ~l.:j"l ~ih·m~tJfl1'j1:1'~l.:jff'IJtJ.:j
. " "

M purpureus 'V'ltJ'hffm1~lim~1~ffll~flfl1'jrl~~-eJ.:jflfl ii~.:jij fl11~~'Wlll!n'W~ifltJt'l~ 50 .wLfl'lf'j~wh.:j

•. cs, QJ,J1j} do 61 tJJ lit Id Q.I .cl Y Q3.0-7.5 ~W'l1tJll 27 fl.:jfl'Wl1t'lLCJftJffU~ffltJ'V'l'U11'lJl1m'Utl11l1rlt'l tll~'Ufl llfl1'j'Vl~t'ltJ.:jfl1'jff'j1.:jff'IJtJ.:j M

purpureus 1~tJl ,*ffm1~~.:jflrll1~flfl1'j rl~~~11U~.:jlll'Vl~fffltJtl1J'\rl1Vl''Ui'~1.:j"l 'IJtJ.:j1'VltJ 'V'ltJ'h~11

.et Q,/ tI ~ 9J Q.I 0' Q Vd 9J 9J d QI , Y d Q.I 9 9J ~ , 3J1'I1'UtJ1'V'l'U11l'IJtJ1~lm:::'IJ11'V'l'U1I'I1tJllll~t'll '111:1'1'IJlli flt'llfltJ.:j fl'UU~'IJ111'I1Wtl1flt'ltJ I'I1flt'l'U'11tJlJ1Jlflfl11'IJ 11
Cl ~ QI I ~ ~,J 0' Q.I ~ ~3J .d CLI "J 9J

l1flllll~ t'lfl t'l'U'11flll~ .:jflt'l11f1fl fl t'l'ULflffl 'VltJ'jUt'l~Uflt'l flfl emmJ'Ufl'U'Vl.:j'U'IJl1Ll1'UfJ1'V'l'U111'IJtJ1~ Ut'l~'IJ11

9J cv'" ..::::to V 9J.cl" d cv tJJ Q.I tI.d. lid 'j} cv tI~ 11)L'iJl'V'l'U'Il'l1flllll~t'li m'lt'lfl1111L'lJll'IJ"tl.:jffiflt'lLfltJ.:jfltJ'lJ11'V'l'U~ty~'U 'U'lJW~'Vl'IJ11ffltJ'V'l'U~tJ'U"l 'IJtJ.:jt'VltJ

4 Q.I 0' lit 31 Q.I 0" ~ 3J IG) $Id 31 Id' _loQ litfltJ 'V'l'U111ff1t'\1Lm:::'V'l'\.J111i~~ll~l'\.J'Ut'l1'UUI'lt'\11:1'Ut'l~ml11'l1flll'UfltJmllJ1fl 1l~ltJ.:jl'U11IJ'jlJ1tutJ~ tll

1 id 'j} d 'QI.cl I .c:t, 9/ I Q.I \tI 'jJ ,. I cv tltJJ d.c:s litt'lff 'ULllt'l~'IJ11'VlU~fl~1.:jfl'\.JllHt'l~~~fl1'j rlt'l~'IJ11U~.:jUl'lfl~1.:jfl'U l.tl~1tJ l~tJ'V'ltJ11'V'l'U1i'IJ11'VllltJ~t~•

1 131 1 QltlCI I QV 'Q.lr!
t'lff~.:jlllflfl11~tJtJt'l::: 241'lf'U 'V'l'U1I1'l1'ltJ.:j148 fl'IJ 23 fl'IJ 25 mlJ1~fflJ~tJfl1'jrlt'lI'l'IJ11U~.:jlJ1flfl11"'1'U~

••• .k _ I'" ,._1 ••• '1 d Vd ••• I V d Cl IIJ I 0 ='1 vfl'IJ 7 Ut'l~'IJ11~flflll~t'l 105 CJf.:jlJ'jlllu! IlJ'j~'U 1'U!1lt'l~'IJ11111'V'ltJ.:j'V'lfl~flfl1'jff'j1.:jffl'jff 'iJ.:jtll1l11lJ'U~fl.:j

l~llltltJ 1~'U (peptone) Ut'l~~11'iJlflLm".:jtl~ fl~ 1.:j"l i 'Utl'j~l'Vlfflfl1l1~ii rlt'l~ tlfl1'j ff~1.:jff'IJtl.:j~11U~.:j

I 9J , •• I GJ 9J ddUt'l~'V'ltJ11'IJ11'iJlmmt'l.:jIJ~fl Punpo tl1rlt'l~'VlL1~



9

,
c:S •..• 4 4 'JI Cl' '"

(2) l'1.JaVlfity'W'I1 ua~au 9 YH'lltJum UCl~"J'l:IU1(2534) fl'fl'l:llU'\1Cl~91'lHYI~':i~

'l1ijVl~1.:J1 ~V01'H~n~~UVl.:JI1J~tJtJl'i1mJtltJ01':i~n~tJU,r111VltJl~l1J ~Vl,r111'V'lVl~UI'Vlfl' 11u"h1J~'\1"'.:J

Go' •• I':" c:., Q .:., .• 9J , 'JJ I A " oC:I 9J ..• 1 tI1JUf'l':i.:J {l11'IJtJ1 {l1L'\1Cla~ 'lJ11YJH 'lJU1JlI~ll'VlU'lJYJ~V01':iI'il':itu O1'HY':i1~""II,Cl~01':iff':i1~ff1Ja':i'IJV~u

M kaoliang

••• ''JI d 11)'JIl d2.1.3.3 'Wla'l1 Palo UCl~flVJ~(1960) ':i1tJ\l1U11M purpureus ff':i1~""llVl~ lVl U'V'l!V'l1

I ':'1 "1 Id' gJ od ~':i~'\111.:J3.0-7.5 llCl~'V'ltJ11fffll1~I1JUmVll1J1J~Cl~V01':iff':i1~ffL'\1Cla~'lJV.:JM barkari
,

~ Ad 1 91 oC:I 1 , 4d

2.1.3.4 "W't'iil'1.J "W'\1fl1J'VlL'\11Jl~~V01':i""':i1~""'il~tltJ':i~'\111~27-30 fl~fl'Wll'm91tJ""q CUI "" cu cu

I.er. .cl I oIIlClll 9J "1 tI 1 11) ,llfl::'V'ltJ11~W'\1fJ1J 35-37 fl.:Jfl'1191fll91tJffL'\11J1::""1J~flO1'H'il':ityllfl::01':i""':i1~!VUlCJl'1Jfl~flfl:: UJlflff ll~

L2JL'\11J1::""1J~flO1':i""~l~iY'lJfl~':il hlu 14 ""ri""

2.1.3.5 6Vl'nrJ':nji'lla-:junlY t'YVlri1U'lJfl~llti""flElflcjfl'ilUll~~m{tJflU 1Vlflflfl1CJl'~ ~~~

~flO1':i ~ii~,r1111Vl~~1tJ lVltJ'V'l'lJ'hml1J~ullti""Vflflcjfl 'il14~flml1J~U m{ 1..1flU LVlflflfl LCJl'~~':i~~tJ 3.50
, Y

~V 0.02 tJ':i':itJ101fl' (atm) 'il::~~~~~1flO1':i""~1~iYllVl~'lJfl~,r11UVl~1Jlfl'i1~Vl 1VltJ1Jfl~01':i1'V'l1::I~tJ\llVltl
Y ,

i'JI d i ... 'O1':i '\1V101fl''il~I'V'll~l~t1~ UV1'\11':iL'\1~1tJUlmfl~I'IJtJ1

.lI , .: ~ ''JI l~ d2.1.3.6 fll1'1.J'I1'U Palo ll~~flW~ (1960) j1tJ~lU11fl111J'l1U~lml':ifltl~~ 50 '\1~~Vl

I 11'" .: 11 <}'JI ••• .oI d ' •••• <}'JI '<}31~flO17""11~ff'IJfl-:j M. purpureus llfl::fl111J'l1'W'JfltJfl~ 60 1'\1~~l1UJfl1J01':il'IJtll'\1':iflO1':i1'\1V101fl''l11t11'\1

'JI'" 11)1/'" c:$.l '" 31 d d .: 11)" I t 1 '" 31':il""':i1-:jffllVl~ 1~11111fl::I':i1'IJUO1':i'\11Jfl'IJ111111~lu""fll'V'l'Vl1Jm11J'l1U""-:j1Jlfll1JUU':il 1JllU""fl""'il~""':il\1
'U

Y. ,

"1 tit ~"I \r1.i1 '.cS Q.I SI ~ .q 3.1 oC:I I A 3J i '"!VU lCJl'1Jt1flt1111J-:j111""-:jll~ ""fl~tJU fltJ~\I fl111J'l1Ul':i1J~U'VlL'\11Jl::""1J~flO1m~~'lJ111111\1 14{l-:j'V'lm""~ fl
'U •

Y •
• 9J '.t:!I A V 'Q.I 3J Q.I 'jJ .c:l

'lJa\l71 Monascus Sp. NP1 flV ':ifltJ~~ 32.6 1l~m11J'l1UI':i1J~UI'VllfltJ':ifltl~~ 39.6 fl~':i101':iff':iHffl':iff
y , y

•••• 0 '" 11)" I 0 i 31 '" 11)3111) 'd' <} 31 31 d 11) 'd 31 ••• '" 11). I '"'il::fll1M fl111J'l1U~llflU 11J'Vll'\1':i11'il':ity11111JVl""\I~~ l'I101':i""':i1-:j""11JVl111tJm11J'l1U~~lflU 11Jlfll101':i

.Q ""1 tI .Q QI ~ fJJ.et Y.c9 'j) Q.Il'il ':ityll~~01':iff':i l~lflU ICJl'1Jfl~1fl ""fl~ 11Jlflff1Jlfl lfll101':i ""~ff1Jfl~ 1fl fftltJtI\101':iff':i 1\1ff111'il\l1Vl'V'lroJU1

Q.I rI d 1 tq3J Js ~ ... I .Q A A'JJ 1 I fjJ .: ~ 9Jff1tJ'V'lU~fl~1t1'Vl'VlUfl~ flff 111~~ l'V'lfll'V'l1J1J':i~ff'Vl'fifll'V'lfl1':i~~~'lJl1Ul1~ ~fl1Jl'V'ltJ11mfl111J'l1UI':i1J~U

~ 'SI \IJ~.c:l JJ , p l ~ 'j) .d 'j} 0 3Jd Q.I~lfl117fltl":: 40 'il:: l'flffUfltl U~tJ1fl111J'l1Ul':i1J~U'Vl':ifltJfl::50-56 'il~'Vll1'\1ffff~ffl1flltllU 8 114 fffll'V'l
'U •. ,

QJ .Q oC:I '.Q " .cS .csi 31d I i '311~QVltJ'VlL'\11J1::ff1J~flO1':iI'il':ityll~~01':iff':i1~ff'lJfl~M. kaoliang 'Vl '\1ffllVl~ 'V'ltJ1111~1U01':iII'l1'lJ1111~~

cl : dl 31.c:::1 • G) cl cl , Y c:.,I1fl1ff~IVlVlU1 llfl~ M barkari 'Vl '\1ffL'\1~V~ lUfffll'V'l'VlIUUml1 1l~~l1mll'l1'IJ11UlU 8 'l1111J~ ll~~

cl : et d 0 i 91" od ~ ~ gJ 'JJ I V dff~111VlU15-10 U1'Vl 'Vl'Vll '\1'IJ111Jfl111J'l1Ul':i1J~U1J':i::1JlW':ifltJ~~41 L'\11Jl~ff1J~flO1':iff':i1\1fflll1-:j'IJfl\l
y y

M. kaoliang ll,,::iYL'\1~fl-:j'IJfl\l M. barkeri Uflfl'illflirUV\l'V'l1..l11fl1·:ilI'lf~l1iut.'hulUlfiuhJYhi~l1J~11

'j} CI.I ~ cl: ~ I cl d .Q ~ 0 91'j) & ~ 0 gJ.Q

'lJl1I01~flU O1':i~\I ff~ll1l1Ul'l11fl~ m'V'ltl~'V'ltl 1J'Q~UU fl1'il'Vlll '\1'IJl1~\I~1J1JlfllflU 11J 'Vlll '\1~1'\1'1!111~ \I
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•••• 111_1 111 I ~I .cl I jJ.cl •••• .-1f)'UL1J L1JI1J'Ur-H'l~\'H)m'H"nH" ('4'l:lUl tJ.:j~1J'VIli,2542)

~l1J1~tltla,j~'~~.:jfl1Yl~ 2.4

vaccinate

with mush· A'
room cuiture ri pen

(I F04620) ,,,-,', (25 to 35 'C. 7 day~.. "--
polished rice:

sift

f120 mus.n)

••••

water

(4~)••
sterili~e

(121 'C, 11;)
•••

rnmen

(mill)
•••

dry'

(Wl,;)
•••

heat

(lOO·C. lOw,in.)
••••

verify
(Meta.l[ Detec!or)

••• padedin ~ ••••, " ."'" /
~rl~ ,,<'

... "'.' , ~
store!

send out

,..,~~~.~}.\!~F..~,i.~'~,.H~;?~~'I:\,~i?I~:H"~;lll.,ring'!'

121t:20rrin M.piloSIJS :w-~:.'C

...•
'VI1J1(AllOk GmbH, 2001)

2.1.4 'lh~lt1'1n1'Utl.:J·nl1Jm-Hffl~

U1Jtl1111J~ltu fl1B'lfld~'W!~f11 ,*'l1l')tl~'1 (fI1Yl~ 2.5) i'Wfl1~Yl~~mM1~l131mIB~lfl~tJ.:j~1J••

JJ sJ I ,

~lmll1Jtl'W~~~ Yl~~titu~m~hU'W'~llilll9i'l~ (read soybean cheese) (fI1YlVi 2.6) 1J~'W~lf)lm~fJ.:j
'. "

(kao1iang brandy) 'dU.u'ldtl~.:j (red rice wine) (fI1"~Vi 2.7) 'M~tJVi'lfld~'WI~fJf1il B.:j~1 (Antyu) 'M~tJ

"1 tI oC:l <1 Q..O ci od $I 9 C:\ cv tI ,d'1II 91 In'Wtl~.:jml'lf.:J (read Shao-Hsing wine) ~111Jtl'W~flt'Y'VIlf1fJ1'UtJ.:jI'WYlB~.fltucy]mm'Wl~tlf1 Monascus

~ 0 I ~ .:::S <V ~ 91 ~ q $I cv C\ QJ tI Ianka. M. purpureus tlB~ M. barkeri l~tJ~~'Wl'nmm'W1J1I~~fJ1J'M11'lftJ'Ul1tl~.:JIYltJ 1'lff11JYlB~.fltuCY]~l.:j"l
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, lfJ . ~ ~ d 9J cv ~ I d d,.. f~ r.2 9J d! 9 'j) Q.II'ItlI1l1~m,n'n~lmtl'l~tJ'Vll'b'1111'b'tl'Utl~'j11'YHl1lHl~tJlJ'j:JJltult1'Vl1'WtlClbY'ltl'l'jtltlCl~ 13-15 ltJtll'lfl1tJfl
'"

~ ~
11tJf1'IJ~bY~ 'W'Ofl111flih11tJU 'WbYflbY'lJl'l'lfiJ~cJ'lijbYtJD~l 'Wfll'j cJ'IJcJ'lU'lJfI Vil~tI I'ICltl~ 11'W~bY~UCl~'j 1'IJ1'l

••• I 1 "'1 1 ~ 1 ~ IJ]" I'b''W~ 'Wtlfl111fllJ'J~ t1'b''W1'Wfl'j~'lJl'Wfll'Jtlll1l'j ~t1I'1Hum'J1 tJU'WbYflbYtI'lbY1:JJl'JtlbY'J1'lltl'W lCJ$tJI'l1'lC')

l~un a-amylase, p-amylase, protease, a-galactosidase, ribonuclease, lipase, a- ;lucosidase,
~

d •.• ~
glucoamylase, maltase, RNA-degrading enzyme UCl~ polypectase 'Wtlfl'il1fl'W M. ruber t1,1bY'jVlbY1'j

lmn 1 fli'i'W lfl (Monacolin k) ~~ijB'Vl~~Cl~tlUtJU'Vl'IJtli'icJ1tJ'Utl'li'il'w 111'j~'W~'l1 ~Cl~flClt1lClml'ltJ'j BCl

d IJ] d IJ]"UCl~W'b'~-lltlClmHHClbYll'ltlH)Cl (HDL-chloesterol) I'IClB~l1'W ImflCllCJfB l'j~ (triglyceride)

1 cr'd 0 cv d .& 1 Q.I ~ 9J Q.I ~ d;11'j~ t1'lf'W'VlbY1f1tutlfll1'j~fll'j11'W 'l'Utl'l 'j 1 Wl'W bYfIbY fltl flW~'j 1'l Hflll'1tlli 'j'j tJ"lnl'll~tlU q

i~?I d d.J I IJ] ~d •••.• 1 "'?I ~ , i'b'llJ'W{I'f,.nYlJt1ll1l'j (fll~'Vl 2.8) CJf'l\9H):JJlI~lJfll'HH'lI'l'j'lml'lf:l'il1fl'j1 lJll'W{I'fI{I'llJ'Wfll'jfll 1'b''W 'Uq

, ,

• I d IJ]~ •.• d.'1 •• d 0 OJ i <. d IJ]~ IlJ'j~I'Vli'l''il'W 11'l111'WllCl~t\j ~'W 'b''W~'Vl{l'lf1t\j 'Wfll'jr-H'lI'l{l'fi{l'lJt1ll1l'j l~llfl M. pwpureus UCl~ M. anka

~'l ijfll1lJl1 Cltl~.f1 tIl~ 'j1~1~'W 'j1~'lf1 1I'1d''W Btlfl i~1~'W 1111~tl~1111~'l:JJlll~1 'IJ'j 1tu bY111f'IJ 'j 'lflll'1 tl~ 'j 1
q

~.1?ld d<!l d ~
{I''J1'l'U'Wlu'W{I'fi{l'tJ'Utl'l{l'Il1Cltl'l (monascin and ankaflavin) {l'U~'l-{I'lJ (robropuntatin and

monascorubrin) 11Cl~iY~l'lll~ 'l (rubropunctamine and monascorubramine) ~ 'l i Ioi'111fl fll 'j mrfl i 'Wf1l11l 'j

<1 1 '1 ~ •••• <!l "" " i ~ OJmmllCl~'IJ'Ut1ll1l'jll'U'l ~t1I'b'ICJfClCltlm~ (free cell) l1'jtlfll'jI'lHICJf~Cl (immobilized cell) 'Wu'il'il'IJ'Uq

, ~,

iYfi{l'lJt1ll1l'jVi fii'i1'l111fl'j 11lJu'W {l'fl {l'iloi'f'IJ 'il~flW~'VlTIDI'I 'j 'I1'll1lJ~ 38 ,:j D'IJ iIoi'un iYVii~f1'IJ fii'il'l.f1tu "1'1

~ Q.I,J • dG} 9J J cv rI 1,:::1 ~ cl lI] I Cid <JJ I <JJl'Wtl{l'l'Il t1ll1l'j'VlI'b''Vl~ll'Vl'WI'Wtl{l'l'Il 11'j1'l'W'il1fl~'lf l1m 11J~ lfl {I''Vll'b'ul'I'lClflm1~ 'U'WlJlflfl
'"

~ Q.I cr' .a.:A ...1 rI 0 cv ,J d ~ cv cI~fiCl1'111tu CV! 'WlJ 11Cl~ lm tl'l ~ tJ lJ 'j ~ 111'VlUtl Clfl tl eleJCl {l'111'j'IJ 11'j ~ ltl'b''W 'UeJ'lflU fi{l'lJ {l'Cl'l i 111'Wl'Wtl {l'l'Il'W 'W
, "SI jI

'Wtlfl'il1fllYltlfllm~'lI~lJiY'Utl'll i1t1l1~1 fJ'l i ~f mniY'U tl'lIi1t1l'lf'WI~t11f1'IJfll'j l~tJ i'W 11'1'j,.1 'Wtlfl 'il1flU cJ'li ~

'1 .••• 0 IJ] ~d ~1'Wtll'l {l'll1 fl'j 'J lJlfl 'j tl 'l {l'ltll'l I~ tl fl ~ lt1q

d ~
fll~'Vl 2.5 'U1111~'l

d
'Vl:JJl (AllOk GmbH, 2001)



od d Y ~.d"l v d QI.fll'VfVl 2.6 ff ,re) ~1\9ll'11t1'V1& ~Hl1f1ff U~wutl ~'J1111UU ff fl ff
••

.od .c::. '0' .IQ Q.I ~

'VIlll (Ul'ltlffl'Jlf1l:1l'1'Jfl'lffl'l'J ll'l11TYltllMlfll:ll'l'Jfl'lffl'l'J, 2005)

d
'VI1J1(AllOk GmbH, 2001)

•
12
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.f)WI~ 2.8 ~f'HnJtl1'111~ (~Ufl~) ~1~111ml1:JJu'l-Jbrfl~
.'"

'VI:JJl (Nanjing Tianshu Food Ingredients Supermarket Co.,Ltd., 2005)

., .,
"'" <!llU!lI

2.2 fll'11~"n.J'll1'lff)~~~h\
v jJ I 'JI 'j)

fl1~ 1~i t1:JJlti$UI'l~\~\.!trJ'Wfl1~ 1~:JJhw 1'W1~U 11il'W'VIiVl11fl'H "Um~'lJi' fllll1ti$U (stock culture) 'll1'•

l.r] 3J.c:! l'l d jJ 'l I 'l Q.I Q.I d. ~ 0<::\ Q,J d'd Cj) d ~ d.,lfl]Jlfl1'VW~'V'lU11"~UtI 'W~fll'V'l'VI'V'l~U:JJl1~~,,~ lJf.l~'H:JJfl1'V'lm·m~v-l"~.f)ruCV1'V1~tl'lfl1~ fl1~ 1~~ (J:JJ1'l1U~'l••

v •

~'W]j'IJ'Wlfll'l'l1t~ 10 il~~O'l 1,000 il~~ ~l'Hi''lJ'HiJfl 'l 'Wt1~'HiJfl'U'Wlfl 1 1'l'W O'l 160 1'l'W 1fltl11111l11~ 'l '*
v V

"'I ••• jJ 'l jJ jJ jJ " I'" •.•l'l1U~~~'W 'Wfll1:JJ1'IJ:JJ'IJ'W~tl(J"~ 3-10 'lJtl'llJ~:JJ1~Jtl1'111~'H:JJfl

2.2.1

.....
....,. "'I v II "''''

fJ WtUJ'U \'I'UeHA 'if el \'I 'l V1U 't1VI

v v •

1ti$UI'l'l~'W]j ml:JJ ~lfl tu:JJ1fl~ tl fl1~ 'HiJflU"~fl1~ 11~1~ v-l"v-lil~l1~tl'lfl1~:JJ1flu
, v

JJ.cl.cl cl QI cv cl
~'W'VIflf1"J~:JJ" flll ru~ fl 'l 'W

• v

2.1.1.1 u~'l'W~fllrm~'l1tH ~'1':JJ'I,pW'\,h~l'W 1~~l'Wtl"fl~~V~~fll'l'J 'l'Wfl1~'HiJfl'lj'W~f) 111
, v

2.2.1.2 ]jll~:JJ1ru l1l'WtI'l'V'lU 1tCl~1l1:JJ1~ ~1'H:JJ1~~:JJ~1;)fl1~ 'HiJfl'IJU~v-lil~firu cnu'WG')
, • v

2.2.1.3 mn'W~fll'V'll1]j'lJ'Wlfl ~llil~ 1t,,~ 1m~~rl'li11'H:JJ1~ff:JJ~tlfl1~'HiJfll'lf'W 'l'Wlti$f)••••

I cl rt gJ ~ 0'

~1f11~UQ 'l 'Wfffll'V'lll1'W 'lV~lff'WG') 'lV~1(Jl1G') 'ltl~ 1:JJd'Wfl":JJ 'H~ u~llmi
v. v

jJ IIJ '''' "'I "l "I ~I2.2.1.4 ~U'l1:JJ:JJ1'l1Utl'W1J'W1lJtl'W

'l3J ~ d2.2.1.5 mm~f1'l'VI

.c::i ,l ~ 3J d Cl. de' d'd" .c:!.c:s .d d' 1
fl1~1~~V:JJ1'l1f)~~~'W (fll'V'l'VI 2.9) 'UtJ~~"'W'VI~Wlf""lflen 1'l1'W1t'lJfI'VI1~(J1t"~ (Jff~ ffl'W

'I ' '" .: ~ jJ ''I "' ••• "l "d'l jJ'l1'Htul1~1~~V:JJ1'l1f)~~~'WtlV l'W~lJ'lJtlWlf""~Nfl1(J'H~U19f""'V1 'l1 'Wfl1~'Hltll'Hl~ (somatic cell oru ••••
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• SI SI ,

vegetative cell) U1Jfl'vh~tJ'vhyfNW'U 1~'ffUV{ 1l~!~~tl1J!~VI9l-:j,r'UmJ'l'UnJ '11V'HYUv{ ff1'U11'ffI9lYi'fffl.:J'ff••••

" ••• " ••• " "" cl .::,,,
UV'J'll''U~!W'ff 1'f1'ffuv'J 1J'VCH'l'ff1'VI'ffUV'J(ballistospore) m'J 1'VI'J'ffUV'J(arthospore) ll~!\9I'Jtl1J!'ll'V\9I.:J\9I'U

r 0', 1'1 "'1 doQ Idrl rI I ~ cl ~ '1V~'1-w ~U'lIV.:J!C]f~H'I'Jl.:Jfl1t11Jlf1fl1l'U~U'ffuv'J 'W 'lIW~'VI~~'U'VI'JtI'l1{'l1t1tC]f~~ !'ll''U !'ll'V'Jl'VI'ffil.:J tI'J1" "
1l~~'ffUV{1l~l\91~tl1Jl~VI9l.:J,r'Uv~'1'U~U'lIV.:J'ffUV{1l1J1J1~mr1t1tvm!'If'U 1'f1U!~tI VVtIt~tI 'ffUV·r m{iTtI

" ..• "1 " , cl '1 '1 Q.I rt d J ~ v 1'1'" d1~'ffuv'J 'l1'Jvm'J 'VI'J'ffUVl 1J1f1fl1lfl1'J!\9I'JtI1J'U'JU tI'Jl ~.:J'U'Ufl1'J!\9I'Jtl1J!'ll'V\9I.:J\9I'UVtI'U~f1lJW~'V1••••

cl 111":''1 ", ••• " dl'l11J1~'ff1Jmll!\9I'Jtl1Jl~'VI.:J'U~U!C]f~~'Jl.:Jfl1t1'l1'JV'ffUV'J (mVl'Vl 2.10-2.11)



....
UtJ'fI'YlI'HJ/'

15

~ d/,~t1fflPi ~
0'

ffUVl

...
mn (Dion Service Information, 2004) (University of medicine and dentistry of New Jersey, 2005)

(University of South Carolina, 2005) (University of Guelph,2005)

(Palaeos site: The trace ofIife on earth, 2005)



(10 )J~.)

(100 lim)

.It'J} J J 'J/ J
l'IH)'fH91'\.J---. 1~t1.:J''\.J'tll'11l'H'11~1 ---. 1~t1.:J"U'tll'11l'q'\.J • 1~t1.:J''\.J'tll'111~l'11~1

(10 )J~.)

1
y y

t1.:J'11iJm~t1~ff'tl.:J'- t1.:J'11iJm~t1~ll~n'- 1~t1.:JL'\.J'tll'111~l'11~1• 1~t1.:JL'\.J'tll'111~l'11~1

.. ,
(100 )J~.) 'IJ'\.Jlf1~'tl.:Jl'IJtll

16

(IO :lJ~.)

.J ~ "J ,1 J o'~ 9J

1'lf'tl91.:J91'\.J-'IM.:JL'\.J'tll'111~l'11~1---'IM.:JL'\.J'tll'111'Hml1 -. lM.:JL'\.J'tll'111'Hmn ---. ff1.J'tl~lnflnltl~~ 90
..

(I 00 )J~.) 'IJ'\.Jlf1~'tl.:Jl'lJ~l (I 00 :lJ~.) 'IJ'\.Jlf1~'tl.:Jl'IJ~l

d'1II tI 0 ~'\1~1TI'l1l'tl~t~9165 9130 '\.Jl'\11

65 "91 30 '\.Jl,yj
y

t1.:J'11iJnntl~mn ~ 1~t1.:J1'\.J'tll'111'H'11~1.••0---
(la ilm) (I li91~)

~ .
t1.:J'11iJm~t1~ff'tl.:J---. 1~'IJLi;t11t:-l~t:-lil\Pl

(lOO lim)

y

l~ t1.:J1'U'tll'111~l'11~1 ..••'"---

....
(100 :lJfI.) 'IJ'\.Jlf1~~.:Jl'IJUl

Y 9J

l~u.:J1'\.J'tll'111~1'\.J

4-6 "91 2-3 1~'tl'\.J
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QI ~ ~,

<=I "" •••• Y "" <=I Y _I d2.2.3 fl1 'i 1ft 'UJ'IJ l'IHWI~fttl'U tl ~1'IHl'Ht1 ty 'H~ tJu tl 'i

d A ~ 9J J , , ~ rI 11) I cv .Jfll'H\9I'HJ'-lt'lffJ\9I.;J \91'W'IJV.;Jt'lH)'jl ~n'W 1 'I1t'IH\9I1t1'-l1'W'j tJ'lJeJ.;J'tYtJv'ju 1J1J t'-lVlfl't1t'Ylfl' CJf.;J'il~~u •••

f d ~ ~ rJJ d d .od rI d J ~ 91 ~ d.Qd ~ 9J
U\9Ifl\9ll.;J'illflfll'jt\9l'jtl'-lt'JfV\9I.;J\9I'W'lJV.;JU1JfI'Vlt'jtlUGl~t1'tY\9It\9l'jtl'-lt'J5V\9I.;J\9I'W'lJV.;Jt'J5V1l:lJ 3 11i flV fll'j'tY'jl.;J'tY

"
.1 0' v QV. I 0' Q V.I 0''1 d d '" '"uV'j1J'W Vl'l11'j1'WU'IJ.;J fll'j 'ffH:J'ff'U V'j1J'WVlmm 'IJ.;J fll'j 'ff'jl.;J'ff'UV'j t'WVl'l11'j t'I1Gld m ltlGl~tvtl~~.;J'W•

Y .1 d y" '" d'l 9J'I V.I 0' v d2.2.3.1 fl1'ity'iHty1Jtl'i1JtltlT\"iW~tllt'U~ t'Vlfl'WfI'Vlt ']1 t 'Wfll'j 'ff'j l.;J'ff'UV'j1J'W Vl'l1l'jl'WU'IJ.;J

.c!:I Cl ~d .c!:I q'1J .<:::::!o 9JflV t'Vlfl'WfI'I1~'W'IJ'J~ (roll-bottle technique) 'J1ifll'j flV t'J5'IJ'J~'Vl'j ~m~1JVfl~ 1 Gl\9l'j 1J'j'j~Vl'l1l'jl'W

SI 9J j} d .c9 I Ay ...IQ ~ ~ Q 'cl 9J .Q ~t'IJ'-l'IJ'W'jVtlCl~ 3 'Vl'W.;Jc.lJlt'J5VUGld'U'jm\9l'j 300 '-lClClCl\9l'j tJClVtI 'I1Vtu'l1fl'-l\9llCl.;JtJ'j~mtu 45 V.;Jfl'l....
Q 9J v';' 61 9Jrp ~ c:S q.Q 0 GI rJJ ~ J dl::ll 0 Q.I ,., rItCJfCltCJftl'ffUCl"J'I1~'W'IJ"J~'J5l'l t'YlV& 'I11'WtflClV1JU'IJ.;JfllrJ & 'Wm'IJ"J~'Vll L'I1t'Yl'-l'Yl'W'Vlf'fJ'ff1l1';j1Jfll';j'ff'j N'fftJV';j

, ."
1 ffffl'Ht'IJ'J'W ClVrJ'fftJV{ (spore suspension) Cl.;J1tJ tJ'-lV\~tu '11fJiJUCl~'j~t1~nCllVit'l1m~'ff'-l'IJv.;Jt~V'j l'J5ij~

:: ••.",.f 0 'I v ",.l d ••. 0 '" _ v 0'..:. .1 d o'd ••. .1 "1 v'W'W "J1i'W'il~'Vll & '11fll'J5'W~'-l'Yl'i,!'Vlf-l"JCl'l'11'j 1Jfll 'j 'ff';j1.;JfftJ V';j t'Yl'-l'IJ'WUCl~ 'ffl'-ll';j tl'-l 'eN t'I1'W'fftJ V 'j 'Vltfl~ 'IJ'W t~

v~l.;Ji~t'il'W t1l'W1n~'ff~~"Jfl'-llflflfl1n'l1~.;J t'W,r v,:nJaU~fll'j
. "

2.2.3.2 fl1'ity1HtytJtlitltlf.llm1lt.u~ V1l1l'ju~.;Jl'WVitj~v l\91tl~1J1in'-l'J5l~ ff"J'Wlmu• u

?I Q '" "" I V 0' 0' 0 V '" V ~ V n!1 v v n 1 v v .:, ""'il~t'U'Wt'-lCl~1iru'Yl'J5 t']::'W'lJl"JlJl'jtNJ 'jl'IJ1"J'fflCl 'IJl"J L'Yl~1J~ 'lJl'JY'll.;J 'lJl"Jt'ill 'UClltl'IJ1"Jt'il1 tl"Jt'I1ClV.;Ju

~'Ji1'ff.;J ~"Jt~rJ'J t'-l~~~l'J 1'Yl~ 1'Ilf)l\91tl~1J'J5ij~~'W t'li'W lJ'WHf.;J lJ'WtrltJ~'I1~.;j lJ'Wt'Vlfl' uCl~'IJ'W'-lih ~.;J•

dQl.a Q.I.Q.Qdt ,J.Ji99J J"J Cl rlo &t'-lCl~1itl!'Yl'J5UCl~'J\9IQ~1J'J5'W~Vhl ,mnv t'-lV L'I1f1Tl'-l'J5'W'Vlt'l1m~m.J1J'j'j~ l'Wfll'J5'W~'I1'jvvlCll'fffl 'W11U'W.;J

, .: G)' rI \I) l.d C\ od J.Q ~ '1Jc.lJlt'J5V L'ff'ffn U'IJ'J'WClVrJ'fftJV'jCl.;J nJ 1J'-l'Vl~tu '11fJ'-lUCl~'j~t1~nCll'Vlt'l1m~'ff'-l'IJV.;Jt'J5V1 1'J5'W~'W'W'i: ~ l~
...I 0' 0 d.ck I Qd'ff'UV'j'IJV.;J'jl'ill'W"J'W'-llfl (fll'Yl'Vl 2.12) CJf.;Jmflfld111iU1fl

Monasws PUI)lIJIGUf

IWIIivaao na rji<N}dl zmeci1

d V.I 0' oj v v 'I ••.fll'Yl'Vl2.12 fll'j'ff'jl.;J'ff'UV'j'IJV.;J MOllSCUS purpureus 1J'Wt'-lfl~'IJ11t'il1 t'WQ.;J'YlCll'ff\9lfl.'"

'Vl'-ll (lCT, Department of Fermentation Chemistry and Bioengineering, Czech Republic, 2005)
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" _I <l>l d"l 'l'1l I 'l '?I ""2.2.3.3 Ol 'HTn~ tfu el'm.Hll'Hl'H'mn tll l1TH lH'I1'VlUHl fl 'IH"114 l1 tu 11~! u 14ff \91'j!~W1u ••

cv !V d.d \I) ''1 'iJ .c!:I d d .d d Q.I':::' -=:. 0 'j) 9J L I I "fl1Hl1l1 U 114 U'lJ.:J'Vl11J1ff114 l1 'Jmu 14tlll1l'm 'lJ.:J'Vl!U141\91Q~'lJ1i 'J 'J~J'lfl\9l'\.l11Jl\9l1JU(lJ ffU l1 (I.:Jfll'J'lJell4

I IIJ 1 '1 '11 d 0 'l '11::'1 d'l '11 9J _I "'IIJ~ I "" '"U(I~Ul1(1.:J 114 m!1I14 ll1m1Jl~ff1Jflffl1Jl'Jtll4l1Jl 'lflul4tlll1l'J'Vl 'lfffjl.:Jffuel'J 1~!'lf14!~tl1fll4

"" J1:'" JI "JIlJI" • "" .%~'11 .% I I2.2.4 Ol'i&Y1'nJll&'lfelYl.:JYlU'lJel.:)&'l$el'nnIlltf'il,ItfUel'i fll'J lm tl1J!'lftl\9l.:J\9Il4'lJtl'l !'lftl'J 1 ff114 Ll1tuu
v. v

Utl1J!\9I~ tl1JLl4 11l'lJ tl.:Jfflltl{U 'lJ'lJ ill tllfftll'Ym' U~Ll4 m O'h:Jftl'J1'lJl.:J'lfU ~ Vi ill ff~ 1.:Jffll tl{ ~'1~ tl.:J!\9I~ tl1J!:Jftl

~ '11 '1 1 "'''''.!'1 '11 .ol ~ '1 -11 i "'IIJ" I ''1 $I\9I.:J\9I141Ilfl1t1'Jl ~tI\9IH 11ifll'J14 'If!fl';itl.:J1.:l4 114lu g 1J1I11419.ftl'J (homogenizer) 'lf1t1Ul4 ltl'J1Ll1U\9Ifl

'" ::" '1 ~ d 1 i1 I'll '" I •••••••l1flm~1Jltllul4 ItI'i1ffWj fl111J!'i1U(I~'J~tI~!J(l1 l4fll'iul4m'i l1 m1Jl~ff1Jfl'lJ'J1U\9I(I~'lf14 ~ l1'Jtltl11J 11~

'1 '11•••""'1 d '11 d d '1 d'1 I dllJ I '11 " ,.% .oll'lf11i ll4&1J~Ufl1 (glass bead) mflC'] 5-6 11J~ M 114tlll1l'imm'Vllff'J1'Vl11Jff'J1.:Jfflltl'J 'lJ1J!'lftl'lJl4!fl';itl.:J

I d '11 ''l'1l'l IIJ '''' "'::'1 I '11 '1 I , 01'11'1 "" '" ?I!'lJtl1 (shaker) &1J~UflJ1I~'lf1t1 l1 tI'Jl11J1I'lJfll4lul4fl~1Jfltll4'lJl4l~ 1l1ty U\9I1I~'Vll l1 trJ'Jl1Jfll';j';j 11Jfll4lu'U

'11 d "l "" , .••• 0 '1 '1I'l ''l 'l d •.. d 'l ~fltll4mflC']l1'itll'JtlflJll'V'ml(l\91 (p,~net) l1'Jtl'Vllll1 tI'Jltl~ l4lll tI'Jl'VlU\9Ifll1flm~1I1tllUl4 tI'J1ffl4C']....
.4 11.' ..

2.2.5 fJWiI1'W'lJel':)!'lfelfl':)' III
.:t3l.c:t ocv I f lC:\ ~Q.I 0' 9J Q.I~ d ':~jJ

L'lftl \9I.:J\91141JfI111J fflflt Jtl tll.:J1Jlfl\91tl fll 'J~..mm'm\9lmU CV!ff~'VlltI ~.:J1414fll'J 1\91 'J tl1J I 'lftl\91~\9114, .
vv vv v vv

~.:Jfl1';jVi1J1';jtlnU1I~tI~1.:J i~urI fll';jl\9l~itl1Jl:Jftl9i'.:J~14 tll~'lJfl.:Jl:Jftl9i'.:J~14 ~\9I'Jtlll1Ul~tI.:Jl:Jftl9i'.:J~14 1~flU,,I "91 .:t91 ~c:. 9J

CJJ1&'lftlLl4tlll11'J fl111J&'lJ1J'lJ14'11tl.:Jl'lftl\9l.:J\9114 U(I~tl'Vl1i'Ym'lJtl.:Jff1'J\9Iflfll.:J

"" J1:'" "".% :; '11 " •••• " '11'"
2.2.5.1 0l'i!Y1'itlll&'l$6Y1'1Y1U fll'J 1\9l'Jtl1Jl'lffl\9l':)\9Il4'114';ill'lJtl':)I9.f(l(ll1 'J tlfflltl'J '1m'l1ll'JW 1..

Q .: t~'l3lo.cQ.cQ d Q.I ol:ld3J\9Il1J'lfl4~'lJtl':)I'lftl '1'1.:)14l1flll4.:)mmlJJff~~1fl 'J1~1'J1 f1':)\9I1U(I~v..!(lv..!(I\9l'Vl\9ltl':)fll'J

~ cV '" .<::::to d lid I Q cv cl .: ,

2.2.5.2 6lQ'lJel'l&'lfelYl'lYlU tll~'lJ tl.:)~"14 '1'1'Jtl1Jv..!" \9ltl fJW fIl'W'lJ tl.:)v..!(I \9lflW CV!U" ~ I 'lftl U\9l" ~

Q.I 0' d Q.I.oC:Sl t cv Y SI 'l '11 •••ffl tI'W14~ 1I~1JfJW ff1J'lJ \9lU\9lfl\9l1':)fll4 ~1t1 \9ltl.:)\9l'J111fftl'lJ l1'1f~ 11114
" "., 'jJ 'jJ SI

4::I4Q.1V od o.:!IQ./j) .c::I 'ltJi "l2.2.5.3 \lYl'iell'Yil'ilatl':)&'l$elYl':)Y1U ~\9l 'j tlll1l'j mtl':)I'lftl\9l':)\9ll4fl1'j1JUl1(1.:J 114 \9l'j&1114l1'jtl

I 0' .~ I CLI Q Q.I 0' ~ ~ 0 51': t 31 Q d Q.I cv t
Ul1 (I .:)fll'j'lJ tll4 \9l1fl11ff\9l 'j tlll1l'j l11Jfl'lJ tl.:)v..!(I \9lflWCV!14149.f.:)11~'Vll 'll1 L'lftl\9l.:J\9l14111'j tul 'j 1 'j ~ tI~'Wfl\9l1ffl4!m~•• u

v v

"" "l '" '11 IIJP(I ~ 'j ~ tI~!J(I 1fll'j &\9l'j tl1J!'lftl \9l':)\9l14l'l'l

QQ ,J! Qd I,J c;J Q.I' 'l 9J "13JQ.I2.2.5.4 lfiOl'ie.J.tl&'lfellUell'Hl'i T1ifll'jCJJll'lftl'll4tlll1l'j\9ltl':)'J~1.:)tltll l1tlll1l'J l~'J'lJ

iI Q Q.I 0 'l 9J Q •••1QQQ 0' ..J .<::::to .d .odfl111J'jtll4&fl14 'j~~'lJ 1'W'Jl~ 1I~'Vll l11fl~u!lm tlll1J(I"l';i~ (Millard reaction) 9.f':)&fl~1Ilflfll'J'VlffUtlll1l'J1J
v •

11l'i~14 m~utlij1 14 U1\9ll(l~~bff'~.:) fffll'Wrltll4 ill'Vll.:)m~ljjtl i~i''lJfl1l1Jrtll4~':) fl~1JUtliJ1 l4vh 1l~
v v

fli mn'lJflri1Jfll{'lJtlU(I'lJtl.:)U l\9ll,,~~bff' 'I'll 'l ,rln~~m:jW~ ffU l\9ll(lU"~ illm1Jl~ff1JUrlfll'J 11114 ~'lJff•

lm \9l'11tl.:)11it 14'1'1i6'1'l11 ,rln~f:-mHit \9l" ~".:) fll ';i~ tlll1l'J H{i' 'lJfI 11JJ r tll4 ff.:)1Jl mnl4 i 1J 14flfl1l lfl1l ~an~...
1Jijn1 tll!1J(I(ll{ ~U~ 1 iJ.:)~H(I 'I'll 'l,r ffl'j l'i .:)fll'J 1111tl! 1'lf14 1\9lliJl4lfftlfffll'W ~(I 1i11'J (trace element)

.cl \I) 'd 1 Y Q do' i ~1II... 1 ~ Cl 'j) J' ~ t fJJ od cl\9lfl~~fltll4 1J.:)11J!'WtI.:)'Wtl\9ltlml1J\9ltl':)fl1'J'lJtl.:) 11(114'Vl'jtI ~tI'Vl1 1u&'Wtlll1tlll1l'J l(jtl':)I'lftl~':)~l41JflWfll'W~••
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SI 'JI " " "'J/

"'''' lJ'l old 4l!lQlr;}'l d oIC!:I oIC!:IQJ')J2.2.5.6 0't1fi'ln1'Lll3Ul1V1flAH 'Wf11'HVI~tllll'll"vVl~VI'W'Wm111~mtl~l'lfv l'Jj'VVl~VI'W

v lIJ ••..k d I .o!I"':: '" 'l •.. '" •..•.m'ilff~Hl11U'VI1JV l~VlCJ1~ll~HHHl1~'~tlUtI~f11~~HHPl'Wm111~1111f1~~VlfltuCVl(fermentation. mdia)

v",,,, Vd Vd V vv ":::VlIJV c!/V IVmO'VI1i'l'l~'illf1ffl~Vlf1fl1~ll~~ i'Wf11~m~VI'Wf1t11'ili'lffl 11111'lJll'IJ'U'lJtI~l'1ftlVl~VI'U111ff~m"JtltI~~ 10 U'nm•••

Q,Q !Vd QI~I Q dY _d ~ IJ}jJ ':~'JJ
tI'VI1i'l'l~ 'ill f1ffl ~VIf1fll ~11~~ tlU tI~VItI f11~~~VIffl ~'VIfltI ~f11~f1m 'il'il~(l111J~111tu fl 1111l'IJ11'IJ'U'IJtI ~1'lftlVl~VI'U

fernbach flask, blood plasma flask U~~ Erlenmeyer flask

'l'JIi "'.1" d V ~I •.• '"(1) roux bottle 'If 'Uf11~~(lVlfflJtlnl11ml11~1'WllJ'U1V1Ql1U

i 'JIi "'.1" d 'JI ~l •.• '"(2)- fernbach flask 'If 'Uf11~~(lVlfflJtlnl11tl1l11~1'UllJ'U1V1Ql1U

'lvi "'.1" d V ~I •.• '"(3) blood plasma flask 'If 'Wf111~(lVlfflJtI~~111ml11~1'WllJ'U1V1Ql1U

i'JI'l "'.1" '" 'JI ~I •.• '"(4) erlenmeyer flask 'If 'Wf11~~(lVlfflJtlnl11m111~1'U1lJ'U1V1Ql1U

!'r 'l 'JIi "'. I •• c:l "' • .1 'JI ~I •.• '"2.2.6.2 'U1ViU'lJ1'U'iU'U'U 'If 'Uf11~~~VlfflJtI~ml111l"ll~'lJ111lJ'W1V1f111U•
C!1l Y .Q rp d. d~d. d. I Q.I

2.2.6.3 Q'i'ViiJ1UVlfl't1'U~o'U Q~'l'lm ffVlf1'V1'U~tI'W11'Vimtl'IJ'W11111(l~ll 11iLVI~tlllll\Pl f1V11~f1'U

'" lJ "".1 lJ oS lJ 0"'1 'l'JI'l '"(1) Q'i'ViiJ1UVlfl't1'U~O'U1Vi'UlflQ'iVilfJfl1~m'llU'U'i~ flVilfJUliJ 'If 'Uf11~~(lVl
: 'JJ " JI

• I •• d '" •.1 'JI ~I •.• '" • I •• '" '" '" '" • I 'JI ~I •.• '" • I •• '" lIJ 'l' ~fflJ tI~ 1111111l"Il ~'lJl1llJ 'W1V1f111U fflJ tI ~1'lftl ~lCJ1t1111lJmtl'IJ111lJ'WlV1f111U 11~ ~fflJtI~ 1'lftl ~11~ ICJ1lJff••

"'.1 'JI?I'" '"(Rhizopus sp.) lllJ~lt1'IJ111lJ'W1V1Ql1U

'" lJ '1 'v ...f 11 , c:::f \11 V.t::::l, v 0 Q(2) Q'i'Vi'(;l1«V1fl't1'U~O'U'U'U1Vil1ty~V1lJlf1Q'iVilfJUf-.J'Um'(;lfl1~U'U?1~f1V11fJU1'(;l" "
i ,*i 'Uf11~~~Vlff1JtI{1~tI~1CJ1~b~·h.ul1ffl~trhJ')VI Q~U (1JflU1 tI~ffiJ'VI'Ir,2542)
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..., <$

2.3 fl'i~'lJ1l!fll'iMlJfl'lJl!ellMl'~WlJ~

mnr.l'Um1M~f),IJ'U mM11 U~'1 1~'Um111J~v'Uu1J~'1LYnfl'U'Yl~61,rlfi~l'l~'1'11'U 1~vili1 ~1'11i'iJ

fll~nm B'UU~~lfi~ 1'ULYml'l~ l~~tltlnc1fl1l'UiJ'U mM11~1~'U 1~tl~iJ 1l1n1in:JJ'I51~ 1'lf'UvJl'1'li'11 1Jmv'li'11•

0$1 d drp ~ oI:!t ~d d'JJ..J Q.I Q.I d
11'Ul1LY1~ 1:JJ~~'Ul11l'l~ mlM~tl'l u~~ml'UVl l'lJ'U~'U c})'lm1l'l\PJJ'Ulm~iJl'Um1M:JJniJ'UmM11U'U'l

o.cQ.cQQI l::). do'91Ql91 o.cQ.cQ dt.clG) Q/9J 1 d I'UBn1l1n1l~m'U'ltl'lc})iJL1l1'l1I'lU~~ 1l~'U'Yl1VllmV'll'ltl'lm'U 'ltl'llfl1 B'l:JJBt 'Um1M:JJn~1V ~ V:JJ1l~1NM:JJlV•••

'1 "'I.,j od 'JJ '1 "" odd '1 ,.1 .1 J odt 'Um1fl'n1:l11l'lBM1LY.fl11~'YllM:JJ1~LY:JJU~~~~I'l'U'Yl'Ut 'Um1 ~~I'l'Yl:JJ'U'U1~ t Mtu'U'U LYm1~m11~V'l1'l5B'Yl• u

lM:JJl~LY:JJ~B'lVi1l11W11l1mfl~B'lijB 1'Um1M~n 1LY~1'Um1 ~iil'lm'l5'U~ 'tJ1'l11ril'U'Utl'l1J1:JJ11'l1m'l5'U~•" ""
~B1J1:JJ11'l1mMl1 1~m1GJ.Jl1~B1'UmM111~V'l1~tlflB'UM~n u~~m1'UV1vm1~~1'l1l1nm1~~I'l1 'U,rtl'l

1Jn1r~ m1 ri1 ~~iJ f111f{lU~~ tll'l LY1Mn 11:JJ~ ~ ..
'" "' ..• .., ..2.3.1 !f116'ltl6&'W1l1't'itlfltJ'U61ln1A1'U'I

.,j <!l '1 OJ d Is) 'JJ '.1" "" d 'JJlfl1tl'l:JJtl t'Uf111M:JJniJ'UB1M11U'U'lt~un ll~lLYn m~eJ~~:JJ1'UV:JJU~~M~B~unl~

• .1 J • I ' • .1 •• od "" '1 'JJ<!l _3l2.3.1.1 1"I~lLlfl 'UtJ1~U"~1lJ11'l'UB'lY'lmLYn'Yl'Uv:JJt'l5f1BUiJiJ'Y1Hmlf.'1Jl'W U"~'Yl1'l~

n":JJ 'U'Ul~1J11JlI'l1 500 ij"~~1'l1 UiJiJ roux bottle, fembach flask, blood plasma flask 'U'Ul~1J1:JJ11'l1

100-1000 ij~~iiI'l1 'tJ1'l11f111\'l1tll'YltlBnc1fl1l'Umv1'UvJ"lml~'W B~n1J~mIW~n" 1n'Utl'lvJ~lLYnM~tl'tJ1'l11

, _ I'" , • I'" • .1" <!l '\" • I I • .1 •••. 1 •• 'JJ '1 'JJ ILY1'U'UB'IlJ11Jlm mM 111'ltllJ1 :JJl1'l1'UB'lY'lmLYn M1tl t~V1lJ11'l'UB '~Y'I~lLYn Y'lmLYnn'WUiJ'W1l~ tMm~

VI'l11f111f.11Vl'YlBtlnc1fl1l'ULY'1n11vJ~lLYn~'Wn~:JJ f11~1~:JJVI'l11f11'jcilVl'YlBtln~rl1l'Wmv 1'WvJ~lLYn-nl1fi~

1~Vf111-nl1BVl~11'UvJ~lLYni,r~~mIW~~N"l~1~Vn11UiJvJ1VJ~ (baffles) (ml'l~ 2.13) 1LY~~1~-nlvJ

tI • Cl lo9J $I do d.::::)..Cl, dtl~lLYn LYl'Wt 'Uty'Yll~lVUm !l'l11~:JJ11m\ln LYl:JJntl:JJtl'l'Yl~'JlM'Wf111!1l1ty'Utl'l ~"'U'Yl1tlll"~mM 11

lfi d'lGJ.Jl1iBlfi~lv U~~LY~~lil i 'Uf111-nlf111:JJLY~m~U~1~Ul:JJ1-nlvJmLYnfll1~f1W LY:JJ1r~l1i1JriBV1l~••

'JJ I '1 'JJOJ I <!l 'JJ1ilI'lBBn1Jl U1Jl11l~ t'l5niJm~ ~1'1 M1BfI11:iJ1tl'U•

.fl1l'l~ 2.13 ~n1:lW~'UB'lA1iJvJ1VJ~mv1'WvJmLYn

d 9J ~ Q tI 'JJ'Yl:JJl(Sikyta, 1983 m'l t~VlJfl1J1 V'ILY:JJ'Yl1i,2542, 'l'J'Wl97)
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••• et "'''' d'" ~~~ •.. d ~I2.3.1.2 illVle:l:i:g~&"'UJ~ m~tl:::~lH14tllJ'I'llWlJ!'lf l14fll'H1lJfl'lJ14tlll11'H&'U'HI:i:tlJ14

m~tl:::'JihijtlmYll17'lJ'lJ'j'j ~el1'\1n n~U ~l-:jt~14@t '\1~t1lJ .ol'l7""'\1~tl@t'\1~t1lJH14~l illfll'j'\1iJfl~:i:Ul
d rpQ.l Q d~ ~ Q~ $I Q.I cl ~

tl1'\11m'U~fl~fltfHl1fl'lJ ~C'l14'I'l'jtl '\114lU'j:i:mW 5 tCJ114~tlJ~ 'j ttC'l:i:1l~m~tl:::'JlH14tllJCJ1tl14fl14t1J14'lf14G')
, ".

U lmtJlJ l14,rtl~Vifl1'lJ~lJ~W '\11,Jiil1Cl:::fl1llJtif14(m~Vi 2.14)

d Q.I ~. de.') Qd 6'1 gJ cl Ca ~m~'I'l 2.14 fll'j'\1lJflt'lftl'jl'lJ14 tll'Ynm 'U~I14m~tl:i:C'llJt14tllJ I14'\1tl~'I'lm'lJfllJ tlW '\1fllJttC'l:::fl1llJ'lf14
lU q q cu

d 111 "''' ~'I'llJl (Sikyta, 1983 tlH ~t1'!.J'J:J'lJ1U~nlJ'I'l'li, 2542, '\1141112)

SI ~ di ~i'" d ~I ~ d'"2.3.1.3 'tHWVlUfll 11C'ltl~ttm'l'l 'If 14fll'j'\1lJfl'lJ14tll'\11'jU'U~~:::llJ14'\1C'ltl~Ufl1'l'llJ'U1l1~

l1~lJlm 35 iiC'liiii~'j 1~fll'j'\1iJflll:i:U 1tl1'\11m ~~nC'lfltfl~lfi'lJ'il~14'I'l~ vi riC'l~i14'\1C'ltl~tt~l~l14 114'\1mtlG')••" .
'\1C'ltl~ U 11J1tJlJ '114~l~lhVi~ fll 'j 11f'lJ P1W'\1fl iiUC'l:i:~ flni~'j ~ 'lJ'lJfltllJ~ 11~ tl{ 'lf1tlfl1'lJfllJ fl 'j ~'lJ114fll'i~ ~ .

cv cl ol:!l i91 .::'1 (j.I fI d I ~l d 91 ~ ~'\1lJfl (m~'I'l 2.15) '\1'jtl':i:i:'lJ'lJfll':i 'lfllJ14fltlC'llJ14t~t11ttmtU14~tl14G') 'I'lm'lJ~lJ~ltl':i:i:'lJ'lJfltllJ~lt~tJ'j
.d Ca "

(m~'I'l 2.16) ('!.J'J:J'lJ1t1~""lJ'I'l'li,2542)



.d ~ 1~ '" 1 "'....1 ~f11YfVl 2.15 ~:::1J1J\9l'U111J1Jf11~ '}tVl f11ifB91 14 II91 14 '}t f1tJ~Hlf) 1

.d ~ 1 ~'VIll1 (Saucedo-Castaneda 11f1:::mU:::, 1994 Vl'l Cf1t11JfJ'U1tI'lfl'll'VI'fi, 2542, '}tU1 113)

od' Q.f d 1 19) Cl ~.df11'Vl'VI2.16 ~:::1J1Jf11~'}tllml'U'l Cf1t1']j'fltJf111U1Cf1t11

.d ~ 1 ~'VIlJ1 (Saucedo-Castaneda 11f1:::fltl.l:::, 1994 Vl'l Cf1t11JfJ1J1tI'lfl'll'VI'fi, 2542, '}tU1 113)
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t-l;!l~l;!~ t1.Jf.LUt-Lkbf1Gfl.G~ l;!1'-;1~l;!Y1t-l;!~l;! f.~L rt ~[1G ~ ~ t1.~ t1.tpL f.1~g (L). '"

GJf.l~Gl;![1LlA.~mfl. t-l;!t1.mU1 LlA.~l;!Y1t1.Gf.rtLtIHi1 f.LUtl.1 Ll;!tlrtMl (9)r 0 p(libo ttJ (lib b ~

t1.fl.rtMl~(!'f.LUf' ~
t1.tf1~WNHl.tl.Lt-L!;HLUtl.b L,t-L~~Ll;!Mt6~rtLW~l;!Y1 t1.Gl;m[1f.LU t1.iA,t1.~ (~)

'"

~Lt-l;!~l;!G~Urt~lLfAl~1,~~t1.Jf.LUt-Gfl.t1.ttI.L~ (17)

t1.~rt~lULtUt-~U~l;!Y1ULtU t1.G~t-~~ bt-G~~t-Gfl.t- ¥ mLrt~[1 (£)

t1.fl.rtM1UrtUt-nt-lA.rttf.t-GfI,t- ~ ~~tt-GfI,t1.t t1.L(!' (Z)IF l::.7 /"t) rtl /"t) '=' /"t) 0
~ I If, I

t1.fI,rtMlt-G~UrtUt-nt-GfI,~Ltl.fI, (0
l?' \:::J t6 /"t) t'tl
'" '

UY1~1 UrtU~L t1.fI,IIWfI,f.LU 1'1.1t-l;!rI Y1t1.IIl;!rIlt-G~lA.II(!'(!,rI t'1:!n.1lM.rn~n.1N~l!1Lt/J(!'(!'n. Z'ZTZI (6 Lt /"t) b I'" J;PI'" t6 'P fT) ~ .- t='1- Ifj,., n h-I I I'

f.~rtl!;!l;!!J Z'O-~OO'O t-L~UVtl..YL~t1.~m~~f.t1.brGf.W.blLULGt-GtA (L)

GJf.lt-GfI,~Y1~WLIllA.t~f1rt~ (9)
~ \:::Jl::.7rtl

'"

tl.LHlA.f.LU~l;!Y1Gif.1Uf"t-t1.lA.rtlm mB (~)
o ;' I f' F~

R.bll~f.LULG f.L~~llL~Gkb~l;!Y1 f.L ULG t-GfI,f1GU~f.[1t1.tp (17)

1If.lA.t1.l;!~t-GfI,~mMIIL~ (£)
J> 'PI \:::J ,D /"t)

U,CtUt-11t1.~nLU 1'1.b~ 1,WLl;!ltf1t1.t t1.L~ (Z)

f.LU~(!' f.LU~l;!llUrtUt-nt-G fl.tl.LK t1.Mf1f1Y1UGGtLU (I)
/"t) f'l) /"t) J;7

'"

~Y1~~ U,CtU~Ltl.fl.IILIIIl.f.LUtl.b~t-lt~II~(!'[! ~t'lt~/J~(!'JJ. I'ZTZI I I'

rtimtltt-G~lA.II(!,(!,rI"f' /"t) I,,)

~l;!Y1 N~rI lmlll;!rIlt-G~lA.1I (1(1rI lA.t-ltlA.1I(1(1rI UY1~1 /hu 1~Lf1,fI,f1,rIlUl;!j~L f1,fI,UL(!'UrtU~Lf1,n.rRIln.f.LUf1UI U FlY "F 1"0 L-b F F It) J,.; I "Lt I b I,;' p It) /"t)

" ~
t-GfI,tIlUllA.lI(!, (!,[: 11tJf. Ul.l f.LU t1.tf1~ W wt.blUGfI,mL t1.Lif.rtLWf.rtLtL!II.blLGt-G~t-JG f1f1Y1t1.~tl.Lt-t-f.lf1~~f.t6 FFI'b 1(6 l;;lI' 0 (6 to t6'F " fl)

1'1.1LRU.blN~~(1LGtl.GrJ(1(!,rI~Y1 f.~l;! 0 I -~ Ul;!l~Ltl.n.Urtut-n 1'1.1LRU.bl(1LGf.LU~f.rIt-Lf1UrtUf.LUf1,tf1~Wb ~ (6 If' 1'0 1,;. '=' p /"t) /"t) 1:9 li=' I'" /"t)

•
rtltf1tL!1l (!,(!,rI H~1l ~1~1 LL! f.LUHlA.U rt ut-n f1UJf.1 Lrt t-G l;!~ lA.Urt Ut- nt-G n.lAomU1LGmf.L rtL~ rt1 ~(!,t-JG'" ~ (6 ill (6 '" '" "'(6 b '" '" •• I Lt If'

~~ lA.rJLt-lA.!lt rJt ~ f.~~ L.blK R f..bll~ l;!Y1MLUrJLUt-LlA.rt~ ~L rt U1t-G~ Urt u f.LUilL rJn.t LU LL!f.LU f1~ ~ t t-n t1.(!,~ l;!Y1
F • F 'P~ t6,P ('6 It) "fl) lP

f1f1Y1t1.~t1.Lt-t-t 1 f1~~t tI.lJm~ t1.fl.UL(!, L,~rJ~f. tI.lJlUrtUtLUrJWn.tLU 1'1.1.ntLrtL~rtLtL!f1U~G t1.n.t1.t1.~bWtLU
(6 '" '" (6 ~ '" '" '" I f' ~(6 (6

t-LlA.t1.1(!,t lL~rtLtL!f1~~trI~l;!n.tLU~f1ljrIt-G Uf1~~ t 1'1.1Lt1.~Mf.LU t1.LMlA.UrtUtLU f1,tf1~Wb p 0 I" bit) ,=,1'" 16 ft) b to I F If>

Yfuu.umwn.tLU Z'£'Z",

£z
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J)

(2) fl11lJ~'W l1~l1lJ~'lJ V~tl ~l1 ~m" ~m U tlfrhfl11lJ~ U 'U'j 'j Vl fllf1llfl~.•.

GI ";'l v , cv Q.I ~ ef(3) 'VHI~~'IU'VI 'If\91VlJ1?1'ffl'j tt?l:tl1?1~fll'jl1lJfl!'V'llJ'lJUfl1'j?l~M

d'lGl ,,,,d. 1/1 d(4) fl11'mTUf1~ 'U'V'l~?I~?I~ 'j1lJfl'Ul'V'llJfll'j 1l1?1 tt?l~mllJl'j1'lJV~'lJV~m?l1

(5) nm~H'hlfll':HH1:iJ
."' ..

(6) fll'jfl1U'VI11W~'V'lV

'~"''';.?I~ 1 ... d.?1 1 la'ff1U 1J 'iHlfJ'VIl1J U 1Jtu '\11 U fll 'j 'lJtJl tJ'lJU 1~ '\1lJ fl 'ill fl'lJU 1~ 1?1m 1JU 'lJU -l~ '\1tu flV......

fll'j'lJ~~fl11lJ~VU fll'jciltJl'VItllfllf1tt?l~ Vlfllf1~fl1'j 'il~ i~i''U fll'j?l~?1 ltJ'ffl'j~l~'1 1U tlll11'j l'lfU

tI .a' d 'jJ Q.J QI I ~fjJ q I 'jJ

'ffl':itlll11':i IlJU 'VI'UV '1,,\91 m~'\1 H)~l~ l11u \91U fll':i 'il~fll':ifl'lJ1Jtul11l'\1 mU\9lV-:lfll':i I-:1U"-:I'VIUflVU'lJ1-:1'ff-:I.......
I I SI I "

1 'l!Ji 0 a a, 1!Ji "'I/1,,,,aa.1 ~IUfll':iH'fflJ fll'j l1tllfllf1 fll'j'VI1~lUU?I~fll':im'lJ~lJlf1'jV~lJV\911~'1 mv \91'ffm'V'l'VILlJlJl'lfVVU1JU11JVU

i ";!Ji!Ji d";!Ji 'l!Ji "" 1 GI !Ji"; !Ji 0 ""~V'VI'il~\91V~lUU U'j~l~U'VI'il~\91V~ mm H?I\91'ff~'ff~ mv U ':i~tJ~nml1lJflU VV'VI'ff~ tt?l~\91U'VIUfll'j~lIUU
cu q Cl q

fll':i'\1iTfl~1~"X~~1V '1llijflt]lflW en~tt 1.1Uvu 1 U fll':iffmnfll':i'lJV1Vfll':i '\1iTfl

cS ~ oC\ v J

2.3.3 fl11&nmflfJ1Hi;wlflWon
J) ~

l1~~m~'U1Ufll'jl1iTfliru 'ff~?I~ fll':i 'ffn~ vm v.I~\9ltt"'1l11 1 ,r'U1'ff'VIn~V-:lm~'U1u fll':i '\1?IlV••

4u \91vu u,,~ij~l 1 ~~lv~il'V'l~mfl l~lJ 'illflfll'j lWfl'ffl'j 1 ,rijflwm'V'l 'ff~mfl~'ff~l'vh~ 'il~I~U i U i~.....
'jJ dd, od ~ ~ 3Jd I 3J I d 3J.cd I 1v I I ,!, IUVfl 1 l11':i1'V1"X~ U"~lWflVV1~lJU':i~'ff'VIlim'V'l i~v 1 '\1lJfI1 1 'If'illtJ'VIUv V'VI,,!~ fI1 'If'il1tJ'ff1U U V~':i~'\111-:1

!Ji , 'l'" ~ .c:t.d..•loQ Q./Clt.d .c:t.d ~ 'l !li"""''l ~ I QI QI.c:t..c:t. QI tI':iVV"~ 20-60 'lJV~fI1 'If'illtl'VI~l1lJ~ 1li1J{J'U\91lJl1mV1li 'il~mVfl 'lf1li ~'lJU V~fl'U~W 'fflJ'U\91'lJV~v.I?I\91flWcy]

'Q ~ 41 ,cL:::! I .d cJJ QI I QI ,! ~ 1 • I"" !liU\91"::'ll'U~ U"::lf1':iV-:llJV'VIlJV~ 'ffl':i'VI\91V-:lfll':i'illflfll':i '\1lJfl'il::U::UU V~fl'Utlll11':i m tJ-:II'lfV U 1J':ilJ1W U tltJ

.ck .c:::t ell od rI Q a " .cd 111 I .c:t. Q.I" tq"~mfl 91~'il~lJ~?IU'VI':iV'lfU~VU lf1'1:H91?1?1 'ffl':itlll11':i'VI?l~mtJlm~ LlJ?I~mV H"\91flWCY]llJU'VI'UVL?I\9lVU"']

91 .c:t. Q.I d'd. 'j) QJ '1 tI .Q d " ~ .dt yU ::uu lJ 1~ 1tJ N?I\91flW cy] 'VI\9lV -:Ifll':i 1)lfl fll':i '\1lJ fl tl1 1)V tJ U 191"?I'lJV ~1)?lU 'VI':itJ '\1'j tlllJ Vt) flfl 11m vu tl1 1).......
I SI t I SI

'ff?llV~1 l1~V\lf)l11mV '1~i~v41V i ~V~~U 'VI~6ViuUltJvum 1~V~~l-:l'1 Viflri11mi1"'1ul~U 1Jtyl11 1U
oQ QI er'd 'jJ .de Y"'.c:t. QI " d I V .c:t. Q,loQ gJ cl.cd .de

fll':i lWfl1V1N" \91fl W cy] 'VI\9lV ~ fll'j v v fl m 1'V'lV 1'\1 '1~ N?I \91fl W cy] 'VIUU U vu \91V-:IU t] 'U\91~lU 1 m 'J 1 'VI,,!~1 'V'lV

.'1 GI il 1 "" .J <!\ a";1 !li!li ~ ""1JV~ flU fll'j 1'l;1VlJ 'ffm'V'l ~ tJli 'j 'jlJ'lfl\91'UV-:I'ffl 'J 91~lf1':iV~lJ V 'VI 'If\9lV-:ll'\1lJ1~ 'fflJ'VI~ 'lfU ~tt?l~ 'lJU" 31

1J'il~tJ~I~V1.u'V-:ln'lJfll'j 1~'lJl~ V1N~\9lK wen i~Wl
J)

2.3.3.1 'ffl'Jir U vvmtJ 1U '\1~ tl t)fl'IJ'UVVfllJ1U tlfl!CJfml......
!Ji"!li 'l2.3.3.2 fl11lJl'lJlJ'UU'UV~'('(1'j Utl1l11'Jmm
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"
2.3.3.4 ml1Jl'l~ 'l~ 'l 'Ufll'n~httJl'ffl'~ 'u'l~

2.3.3.5

2.3.3.6

~ I ~ v

1J1I'1'j!l'U fll'j t1V1Ji'mi'U ~ l~fl 'lJtl~ml1J 'l.Ji ~Yln'lJtl~ 'ffn,1 'U
"

fi111J'~'l.Ji 'ffYl~'lJtl~'lJtl~! 'Vi ~1 'lI1f)fll'j 'Vi iT f)•
'" .•.. "

2.3.3.7 'jlm'lJtl~~H'lIPl.fltuCVl
"

i'U 11'tl~ U~,j~fll 'j ~~~ 11f)1l'1.t11fl'1'ff1Pl{Yll~#ll'U Ifi~'lf1t1ffmJ lfJ tu 'ff1J,j~'Utl~ 'ffl'j 11'U'l 1'lf'U"
f)n~!'ff~t1'j .fl1'V'1i'U'ff.fl11~~1~'l ml1J'ffl1J1'jtl i 'Uf)n~~~lV 1flVmffVfll'j l!ml~..r"'~l~Yl1~lfiij l!~~

od .J .1" od "" "',,[ od '" "'lJJ'~I" "'od "'l11.fl1'V'191~~~Yl1 'Vi'ffl'j1Jfi111J!'lJ1J'lJ'Ufi111J'l.J'j~Yl1i l!~~1J'ffWW'ij'Vi'jtll1J !lJ'UIPl'U 11ifllmVm91~~'lJtl~

~ d tl4 Q cl" 'G) ct'<j .c::u=4 ~ G)!II ~ I .d d rI Q.I~~'UYl'j VYlrl~IPl'ffl'jYllPltl~fll'jVV.fl1Vl 'Ul91~~lflV11ifll'j mtl~ 'Vi'jtll 'l1!mv~1I'U!'l11V~11'Ufl''UVf)m~ 'Vi~~.......
lJJ" "". " ••.• " "";lJJ'" lJJ_l·~1f) lfl!91~~l!~1'Ul1J1~1~'fff)fl'ffl'H)tlf)~lm91~~ IWmfl''ij!91~~Yll1JlPltl~fll'jVVf) llJ 'U1'ffl'j1J1IPlf)IPl~f)tl'4

.i"='1 ' . ~ IV d'd , rI 'G) I ct'd cl ,Yl1 'Vi !lJ'Url~tltlf)1J1 'ff1'Ufll'j WJflrl il\~.fltuCVlYltlV'Utlm91~~lm~ tlV t'U'ff1'U'lJtl~I91~~!iJ'U~l'UYl V~ Vlf).......
~ , et' 4~ d o'd ~ d 'JJ I G'j et' Cl cl 'JJ1J1f)'U'Uf)11f)1'j!Wm91~~'lJV~~~'UYl'j VYlrl~IPl'ffl'jYllPltl~fll'jtlV.fl1V t'U191~~ !'V'I'jl~Uf)IPl'ffl'jYllPltl~f)- 'j ~~....

~~~lt1v~i'Um'Vil'j'ViiTf)i'Uui1JllPl'j~!~itl~l~ !'If'U 1lPlliJ'U 'ffl'jU~:jf1'U~ 'Vi~vmfll!tliJ1'U ui1J1mtl1~~

v~d:j V~!rJ'UiJ~ iif)i' 1J~tliilPl'j 'Vi ~ tlf)i'1J ~ tl ~ IPl'j ri1~1'ffl 'j ~~ ui 1JllPl'j 1Jlf)~ 'U1J1~~~!~ 'Um fl fl 'UYl56~m ~ij
" , "

1Jlf)Ci~40-100 f)i'1J~viilPl'j th'Vi11f)rl~rliiIPlViijtJi1JlmU'veJ 1'lf'Umfll!~fi~f) l!~~mflf)\llPlliJf) ri1'U tJl

QI .q d.c::l Q f 111 et' 111 d g) Cl rI'Vi'Uf)rl~rl~IPlYl1Ju'j1J1IPl'j'ff~1J1f)!'l1'UttJ'Ut911Jtl~t1J!~'ff !iJ'UIPl'U('l.J'ij'l.JlV~'ff1JYl1i,2542)••••

2.4 fll~'U~~~.nwcy) (packaging)

fll'j'l.J'j'j ~.ntucvl 'Vi1J1vCi~'Vihhv~ul! 'l.J'l.J-1IPlQ.fl1v'Utlf)~l11'l1U' l~Uf)iJtl~~1Jmtl~ 'Vi~m1tl~1Jrl~1Pl
cv tI "Q.I , I ~ 0 'j)Q et' 'JJ

.fltu CVl.fl1vi 'Ui'Vi U ~ tlfl.fl V 'ff~ fl1f)1Pltl f) U 'lJ'U'ff~ !tl tl m'U 1vi mf)fl rl~ U'j ~ 1v'l1'U i'U YlH f)1'j fill! ~ ~

f)1'j'l.Jii.flfi

2.4.1 'l.J'tl'l.J1 'tlUtl~;"u l'm 'Ufl1 'a \Pltll VI

~ IPl'j 1f) 1'j U~ ~'Ii'U#11'Uf)1'j III 'lJ1vi 'U.fl11~! fl''j 'ij;Yfl ~ 'lJtl ~1~ f) 11~~,j 'U 11'l.J-1'U~~t~!~ 1J~ .
• I'" .r..; .J ••.. I ~l " .J ,,; 0 '1 " "' ••.• "'" '" ••.• "'1 •lJ'j1Jltu 1Jlf)'U~H'j tlV'l 91~'U'l.J11!lJ'U.fl11~f)1'jtumHYlYl1 tmf)fl f)1'j'V'lWJ'Ull!~~fi'Ufifl rl~lPl.fltuCVlt'l11J'l

:: od "''' "'od .r. ,. od ,,; " ••.•••• lJJ "lPl~tlflYl~1Jfll'jfiflfi'U f)~~Yl1i f)~11iYl1~fll'jlPl mfl'lJ'U tlVN1J1f)1J1V tflV1J~fl ~~'Vi1J1VYlfimeJf)'Ufitl fll'j tfl

1Jl~~fi1l1J'ff'U i ~'Utl~\lf)1I1 !~'UIPl'jl l!~~!l'U~ml1J 4l'j 1eJYl1-:)!fl''j'ij!fl~ #11eJL'Vi19Jrl~~~f)rl11 'l.J'j'j ~.ntucvl

Idl tq 9JQ.I 0 Q.I J I d et' Q.I d. 'j).Q 0 cC ~ ~ 0 Q.I~~ tfl 'j 'l.Jfi111J'fflfi ill 'lJ'U1J1tl Vl ~ 1J1f)1J1V U~~!iJ'Utl ~fi tJ'j ~f) tJ'l.J'Vi ~ fl Ylrlrl ~ \9\ 'Ul1J1!iJ'U!m tl ~1Jtl (;'1'1'Vi 'j 'l.Jfll 'ju •••

• ••.• ••.• "lJJ" " ,,; '1 ••• "_31 '"U'lJ~'U'U 'l.J'j 'j~.fl tu CVltflU 'fffl~'l.JYl'l.JlYl!W~'" 'UlYl t'Uf)1'j \9\ mfl fi tJf)1'j'l.J'j HU~~ f)1'j fi1Jm tl~ utl-:)f)'U
Cl • q q
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"
(containment and protection) nl':iU.:JGj}N~~t1ruc;1(identification) nl':i~1'Wltlfll1ll'ff~lPllfl (convenience)

Cl , " "'1 .•.nl':iIPl.:J~lPlflll11'fflJ 'iHj'U':i flfl (consumer appeal) U~~nl':ilft'':i'l:JJfl'il (economy)

'" _~ <V cv tld 0 d lfJ 'j) ~ 'jJ2.4.1.1 fll~'U~~~!l'tl:::fll'H'.l'IJfl'HI-:JlJtl-:Jfl'\.! 'Un ~flru CVl'Vl'il~tl':i~'ff'Ufll1ll'ffll':i 'il llPl'W'W~'eN

,l 0' ".9 " IJ] ,,'" '1 " "ltltltll'W ltl~tlnl':i'U':i ':i~ U~~nl':i~llflHI.:J 91.:Jm'li'W~'U':i':i~'il~~'eH llPl':i'UnlHltlflU'U'U I'\1'ff1ll 1':itl~llfl':i tl.:J

N~~t1ru cn'illflflll11l~tI'\11t1 latl.:J'il1flnl':i'lJ'W ri.:J ~tl.:Jfl'Wnl':i ltlll~tI l~'Ui'fl'l:Jl~lt1 11Jl~tlll'ffmtll~ 1

""'1 1I1 r 'j/ d tq 'j)cv Q.I ?I.C\ 4l!I cv a cv ridl~':il~ ~'U':i flfllll~tl.:Jnl':i'Vl 'il~ llPl':i'Utl'W~ ':i1tl'illfltll'\11':i llJ'W~'l:J'\1':itl'U1lPlllN~tl'Wl'Wtl.:JlJl'il1fl'U':i':i~flru CVl'Vl

l/) '''''' "lllL':itl'U':itltl 'ffll\j':iru "
, .et ~ QJ rJ Q.I 0' 9J Cl 9J d cv .C\ cv ri, 9l.C\1 "' •••2.4.1.2 fll~'J.N'lfN'tl\ililWcn 'U':i':i~flruCVl~tl.:JU'ff1Pl.:Jl'I1l'\1'W~lN"'~flru CVl\iltlr;;j'U':iflfl'Vl'W'Vl

1 , "4" 4 " 4 " ••. '" tl ... " "IPltlnl':i 'li'litlnl':im (trade) lmtl.:J'\1111t1nl':im (trademark) 'litlNN~~ "'fl'l:Jru~U~::: ':i:::lfl'Vl'Utl~'ff'Wm l'U1"
d 4, .a • ~ 'JJ Cl1 'j) QI c(dd I Q.I 111lLll'WLmtl.:Jlltl'U.:J'lil~ ':il~ r;;j'U':iflfl~tl.:Jnl':i'U':i ':i~flru CVl'Vlll~U'VlHllPl'W'li1Plll~~lltl~'\11.:J1tJ

o Q.I rljI ~ 0 I I

2.4.1.3 fll1tl1'\.!1£1fl11'IJ«:::\il1fl 'U':i':i'ilflru CVl~tl.:Jltltltll'W ltJflll11'ff:::lPllfl~tlnl':i'U'W 'ff.:J•

d '" , Q.I.C\ 'j/ .Q 3I.cI ~ d d 'jJ cv Q.I It) 'JJ ~lm~fll':i lfl'U':ifl'l:Jl 'Wfl~.:J'ff'Wm 91~~tl~llflll1111'Wfl.:J U'U.:JllH 'ffl1J1':itl'Vl'il~ll~91tl'W 'Vl'Ufl'WllPl'\1~1t1'li'W

, 'W':i~~'Ufll':i'lJlt1tl~fl~l'lf'W n'W 'U':i':i~t1ruc;1~tl.:Jij'lJ'W11Pl~tl~ 1~~~.:J1'l1 ~ltlll~:::'ff:::lPllfl~ tlnl':i ii tI.:J~tl'Wi'W
"

~'Wll.:J'Utl.:J'\1~tliIPlU'ffIPl::l1'li1

Cl '1 v ••.~ d "''' di '12.4.1.4 fll~\il-:J~\ilfl11'IJ«'\.! l'\lfj'U~ lilfl nl':i'Vl'U':i':i~flru CVl'il~'ff1lJl':itllPl.:J~lPlfll1llCl''Wl'il
'JJ Q 'JJ.c! ~ do'" I .c! Q.I 91

N'U':i1flflllPllPl'W'W lll'WN~1J1'illfltl.:JflU':i:::fltl'U'\1mtltltJl.:J l'li'W 'U'WllPl ':itl':il~ ':iU'VlH 'ff llilPl 'Utlflll11
cu cu qJ q

Q,I cv .C\d 1 v ~ d ?I tl QJ tI Q.I a'd 0 1"'" tl oC:\.C\ a~ ltl fl'l:J':i'Utl f1l1i fll':i 'li Cl'~'Vltl ':i:::fl tl'UllJ'W':i ~ fl'l:Jru'U':i':i'ilflru CVl'Vl'Vll'\1LfllPl 'j:::Cl''Vl1ifl TV'I'Vl'I~fll'j 'fftl'ff1'j" .
1l~~LfiIPlN"'m~'Vl'U'Vll.:J~~1'Vltl1~m~'Unflfl l'lf'W tltlflll 'U'U1,x'U':i':i'ilt1ruc;1ij'\1mtl'U'W11Plnl'j 1~ff'U'W'U'j'j 'il" ..
"''' '''.1' '?I"flruCVl fll'j 'li'jlJ'jl.:J llJ'W~'W"

..::t, cv cid 'j) .cl 0 Q.I do tl .ok '"2.4.1.5 m1Lfl1'l:l~fl'\l 'U':i':i~flru CVlll'U'Vl'U1'Vlll~:::'\1'W1'VlCl'lfltytlfl':i~nl'j'\1U.:J fl tl

.?I "tl '1 ° ••.•.. " "l''?I'' ••. dO'l""'ol/)llJUtl.:Jfl 'j~fltl'U':idll '\.Jnl'jnl'\1UIPl':i1m'UltJy.j~l'lflruCVl l'V'l':il:::mn1llJ'\.JI'l'\.J'Vl'Wfll'jN~1'l 'Vl'Vll1'\1lf1lPlnll':i.
131.::::. Clto I'j) 1"llflNN~~ lfllPlnl':i11'il1.:JU~~nl':i 'liUH.:J1U"

.1 .., J2.4.2 lJ~:::Lfl't1'Utl-:J'Un~ilwcn

cv rI 1 ?I ... 1 .:!t Q.I 0' I'U'j'j~flruCVlU'U.:Jtltlfll1JU 3 1J'j~lfl'Vl fltl 'Un~flruCVlm~l:::'\1Ultl (individual package)" "
'U'j'j~t1ruc;1~'W''W(inner package) U~:::'U'j'j~t1ruc;1~'W'Wtlfl,,!1Pl(outer package)

, "
2.4.2.1 'U11q)ftWcill'i1'Yll~'\1lh£l 1~'W'U':i':i'ilt1U!c;1Vii111~Cl'mjfllm~~t1ru c;1~'Wll'jfl l~'W. '"

~.:J~'U'j'j~N~~t1ruc;1lmHm~l~ril'W (m'V'l~ 2.17) ij~lPltl':i~Cl'.:Jfl;}tll1ill~U!fh1'Wl~.:J~lUh6
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for travel • for camping • for your office
for your home • for your car • for you

....

lun (The Red Rock Canyon Interpretive Association [RRCIA]., 2005)

(Minimus.biz., 2005)

cv J ~ d Q.I d'd Q.J d ~ d d 9J.d
2.4.2.2 'U'i'H.lilWcn'lfu1U I'Lh.J1J11 ~m.uCVl'Ylt:1~H)tJf1JJlltJ'W'If'W'Yl~tJ~ JJl1'W1'Yl111J11JJ

Q.I tI~ fJI lfJ fJlfJI cv .et d d .et d' .et _~ Q.J Q.I ~ fjJ ~1J11~flWCVl'lf'WU1m'IJ1 n~ltJf1'W111tJltJ'W'l!~ (fll'W'Yl 2.18) JJ~~'lh~~~fl fltJ f1l1UtJ~f1'W1f1fll~'WmyHWl

Q.I 0': ~ 9J .c!i ~ 0 I
flWCVl'illf1'Wl fll1JJ'lf'W mlmtJ'W U~~ U'Hm~'Yl1Jm~!'YltJ'W ml~ltJtJtJ1'Wlt1mlJJ~~~lmlf1f1l1'IJltl

t1~mm~titJtJ

. "
fll'WYi 2.18 19i'1tJtil~1Jn 'ilnrucni'W 1'W•....

'YlJJl (Ningbo Rico Chemical Industry Co.,L TD., 2005) (soaresantiques.com, 2005)

(Ruenn Ta Enterprise Co., LTD., 2000)
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v t1 ~ d QJ aid d I Gj Id fj)2.4.2.3 'U'a'a'lilWCfl'll'U1HlmIVI tthJ 'lJ~ ~ ~fltu CVl'Vllth...!'I1'WdtJ~d'lJ'U'W11'l m ty'Vll 'Jfl 'Wf11~'U'W.. "
ri~ (flwrVi 2.19) lhm!lVi~v~ti'WHil\9lfitu~l'W~::;'I1'~h~f11~'U'Wri~tl'hw'W

.d QI f cv o'~

flwm 2.19 \9ldVtJ1~'lJn~fltuCVl'Jf'W'WVfl"1l'l...•

'Vl'lJ1 (Eco-Artware.com, 1999) (unistone.net, 2005)

cv cv d

2.4.3 1i.J~'U'a'a'lilWCfl

•••••• <I I ?I 0 I '1' '" 0 I "" •• 0 I1'ffIP.l'lJn~fltuCVl U'lJ~vvmlJ'W 4 lJ~::;tfl'Vl mty"l flV lJ~::;tfl'Vlt91~l'lJfI'ff (ceram ;;s) lJ~::;tfl'Vl

••••.• <1";11) 11 '" •.• '1" n I ""~H'l\9lfltuCVl'Vlt~1'il1fl'V'l'JfU'f'l::;~m (vegetable products) 1J~::;tfl'Vl t'f'l'l1::; (metals) U'f'l::;lJ~::;t;n'Vl'V'lm'ff\9lfl

(plastics)

2.4.3.1
,d

(m'V'l'Vl 2.20 fl)

I ,

01 ••• cv ddllJ Y '" cv 11)9J I 11) 9J '" 11) 9J 11) 9J 9J '12.4.3.2 'U'a::;&iI't1~.nIVlilWCfl't1AVlmfl'Vf'll'Htl::;~Jf) tl'lUfl t'lJ WV t'lJ tJl~ t'lJ t'ff'W W'il1fl

vh Nfll'W~u'Uv~m::;l'll1J ~~'VlV t'lf'W ~1 'I11mfl~V~~fl'ffl'W (m'V'l~ 2.20 'U)••

2.4.3.3 u'a::;&iI't11tl'l1::; t'lf'W UN'Wt'I1~flVl'lJ~'lJfl V'f'liJrwtJ'lJ l'f'l'l1::;H'ff'lJ V'f'liJrwtJ'lJU~'W•••••

tUm 'VlV~UI'l~ 'VlV~t'I1~V~ 1#lwl m'Jf'W::;'lJn'ill'W~u'Uv~m::;iJv~ 5~ li:m::; (m'V'l~ 2.20 fI)•••

01 ""?I •.• "'11) 9J •.• <I '1" "" <I2.4.3.4 'U'a::;&iI't1'l'1tlli.JVlfltlJ'W1'ff1'l'Vl tl'l'il1flf11~'ff~tml::;'I1'IJV~'V'ldfl t'V'l'f'lt'lJV~•
" ,

(polymer) rid'W'lJ1flYi1'lJ1'il1flUl1J'Wtll\9l~t~tJ'lJ (m'V'll1 2.20 ~) 1#lml polyethylene (PE), polypropylene

(PP), polystyrene (PS), polyester, polyvinyl chloride (PVC) Ui:'l::;t'W"l (1J'j::;~1'l Vltu1J\9l~, 2531)



(tl)

(fl)

('11)

(~)
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mVl~ 2.20 1l'j~tfl'Vl'UeJ~1'fffl'U'j'j'ilfltucn••

(fl) t9f'jlijrl'ff ('11) Hil\9lfltucn~I~'illflyt'lfH~~~fl (fl) 1m1~
,d

'lUll (fl) (Mahaguthi, Craft with a Conscience, 2005) ('11)(ThaiTamboo.com, 2004)

(fl) (bugss.org, 2000) (~) (spectroscopynow.com, 2005)

•••• t!

2.4.4 fll"HH)m&1.J1.J1.J-a-a~.flwcn

v ~ •... t! '1 1 'JJ '" 0'2.4.4.1 'U6fl1-a-a &Ufll-aeHlflH1.J1.J'Un'll.flWcn 'Uf11'jf)eJflH 'U'U fl H'ff'jl~'U eJ~'U'j'j 'ilflru CV1v ••
.od od 3J 4:i 9J .di ~Q.I~ 9J Q,lQ.le!

'Vlmm~'ff1J 'illtU'U\9leJ~1Jfl111JtH~~Vl~1l~'U\9l'j11J 10 1l'j~f11'jfl1Vfl'Ufl~'U
• 'JJ

(1) iJ"'l~tyrili!fl L'lf'U Hil\9lflrucnYi I 1~eJml1J~'U ~eJ~ 1~i''Um'j'U'j'j~ i'U'U'j'j~
• " , 1 I

flrucnYi'ffl1Jl"HlileJ~n'U lmJl l~~ Hil\9lflrucnYiii l'U1J'U'ff~~~f)~ 'l'*1'ffI'lYin'U l'U1J'U l~ Hil\9lflru cnYi H\9lf1l1fl•••

r y •• 4t:i ~'1 'j) di .d q SlQJ Q,J ~ Q.I fI .cd,::! I 'JJ 'l3J Q.I c1d.c:l d~lV \9lf)~1Jm"jVfl1J &'I1tfl~eJ'U 'YlH~~ &'lf1'ffflfl'Um~H'Ylfl H~\9lflruCV1'Yl~J1J~m\9leJ~ '15'U"j'j'ilflruCV1'YlflmmU'U. '"

"" ?I 'JJVl1fl'fJ tu 'U\9l'U
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QI ~ Qlc:t. d QJ rI 91 I

'lJtl~1J1" UH rJ111J~'U'j11Jm~Wff1JtJ~'VlNf)1fJm'W Im~lfl1J-f)1fJm'W'lJtl~tJ'j'j~flWCVl~1fJ 1'll''Ufl111J'Vl'U
"

'VI1'U~tlf)1'jW{~~tl f)1'jlPi'l'U' UH~~'lJl~ f)1'jm~U'Vlf1tlehn'UtIHf)1'j~1JN1'U'UtJ~ ltl'l.J1U,,~fi'19$ f)1'j fi'~•

, ='1 v' ''':1 vd ='1mtl'U lu'U~'U ff1'U'I1'U1fJ'Vl 'll'f1fl1'jlu'U1I1~'jil'Ufflf1rl

••• ~ SI ••• , 11) I I ~I "'.1 '.1(3) '-lfll1'-l~ ,'Um'Uf11~'I1tJ't'itl l1J11 ~~lu'U 1ff~ ~uUtJtJU"~ ff1'U u 'j~f1tJtJ

~1~1 'lJtl~tJ'j'j~fiw en 1'lf'U ~fl111Jii 'UI~tJ~'lJtJ~'ll'ii~U,,~~W ff1J~~'lJtl~1ff~Url~tJ'j 'j ~fiw ent'rltlffl111'jt)

"I 1V1I) V v :: "" v '1 1 ..t I '" 0' ImtJf1 'll' l~~11Jfl111J~tJ~f)1'j 'j11J'Vl~1Jfl111Jl'lJll~ 'Ut'jtl~ 'lJtJ~ff1'U1J'j~f1tJtJ'lJtJ~tJ'j'j~flWCVl 1'll''U f)11

QI QI QI ~IYUfltJf)11 fflV'j~ Ut'l1f1 1ff~ f1'Um~U'Vlf1lu'W\9I'W..
, ,

.et Vel cv ".do.a

(4) '-lfl11'-l3&fUJlfl'U~~'U'Uf11"l'lJ'U~..:Il'll''Wfl1l:JJlfffJ'\11eJl'Utl..:l~1f1'Vl1..:1f1rlffm'W

mf)1rl'U 1~ ~ tJ1JU"~~ ~~~1\91 ffm'W 'Utl..:lf)1'j ~11~V..:I'U'Wri..:lff'U1l1Url ~'j ~tJtJf)1'j 'U'Wri..:l'111.11fJi'11tU~ fl 1'j 1<Nu

(5) ijfllUJfl'Uf-I~V1fttl.!'li~'U"l"ll1 llPi'm) fJWff:JJ~~m'W1~'Utl..:l~~'lfiWct1hi-.h

=" '. I I,. d I "I ..: 0 'I V "" '" 0'~~lu'Uffm'U~ ff1'Uu'j~f1tltJflWfl1'Vll~ lfl'll''Ulf)1'j ml1JU'U~Uf1H'I1'jtltJtJtJtJN fflt'\1~'Vl'Vl1 !'I1~rl\9lflWCVl••

d l£!I ~ d dylffV'I11V'I1'jtl!,,,tJ:JJfJwm'W'j1fl1 Url~tJ1~f)1'jtf1tJ'Vl~tJ..:If)1'j
. "

.c:::t iJ.cI cv .c:t Y 0 $I QI QI

(6) 'lJfllUI~lmnfltJ fl~ ~~&'IJf.ltJm'~'lJtlfll't'i'UVI'lJtl..:lgflfll tJ'U'j 1:JJ'Vl~f1t]'11111fJ

'Ii'tJ~..:I~mh..:l '1 'Utl~1J'j ~1'Vlrl'~~I'll 1.1lfJff'U 1l1ltrl ~111\91'j i1'U'UtJ..:ItJ'j 'j ~fi w ct1~ ~f11l1fl1'\1'W~

(7) ijfll1'IJfl'U~1'Ulfl~tl'H)fl~m,rtil't'i~'Ufll~ii1J..itll'lf'W Iflf tl..:ltJ'j'j ~ Ifl f tJ..:ItJ~

d..:A I ~~ ~~rI ~lgJ~'Wf1lfl'jtl..:l'l1tllmtl~iJ~Ut'I1f1 Imtl..:l'W:JJ'W~t'I1f1lu'U\9I'U

(8) ijfll1'IJfl'U1~tl..:l~V11vi'Uu,,~~V1~tl£l'lJtl..:l1J~~~ft tl.!crl~dH.u..:l;;'U1,r tlg 't'i~tl

cv G ~ QJ J.::C SI et QJ cl ~ ~ 1v ~, 1 '" '" 0'1J~~~.fltl.!cn'lJe~f-I"V1.fltl.!cn't1f1"l£lfl"..:Ifl1J't1ll~f-I"V1 I'WtJ 'll'1u'UU 'Ul'Vll..:1 'Wf)1'j'W\9JI'U1tJ'j 'j ~flW CVl'UtJ..:I\9I'U

1 ~ '" 0' V V .1.1 0' .Id "" 1 v1v '" 0'~VI'Tf1'J:j1~1f1tJ'j'j~flWCVl\9l1:JJ'j1'UfllCJiulutl'j:JJ-I'jlf1\91..:I1'W'W'Vl'j'jrl'f)1'jltrl~ H..:I1'Wrj 'll'tJ'j'j~flWCVl

(9) -WWl'U11J~~~fttl.!'liu,,~ 't1V1~tl1JfJtl.!~'lJllii1J1..:11.h~fll~~'t'h ~~V1£l~m u,,~

.cl 'ell v, )It, •..• , d 1 "" v • I":l~£lflWl1in£l ''-l\l..:l'Ufl 1'll''U f)1'j'Vl~fftJtJm1:JJlt'U..:IU'j..:l'Uf)1'j l'jfJ..:I9$fl'U f)1'j\9lf1m~lt'Vlf1 f)1'jlurlfJ'W

.1 ,"" ••• '" 0' ='1 v v ":11) v 0 '" .''''.1 '" 0'1 vUu"~'UtJ~'jff'll'l~'UtJ~~"~flWCVllu'U~'U 'UtJ:JJrl'Vll~~~ffl111'jt)'U1f1rltJ1I1u'jtJuHtJ 'j 'j ~flWCVl '11t'\1111~ff1J~ ..
(10) ti..:l~ltlciH1J'j'j~fttl.!crl~foll'Ufll'jtl~mJl..:luKl1WUtl 9 't1~..:IIj'Urlfl1'j

ii1Jlitl't'i~tl't'iUl£l~l'U~'~~1Jfll~~1J'jtl~ l~ tJ11fl'j 1~11~ 'j1~fftJtJ flW ff1J~~'UtJ..:I1ff~U"~ tJ'j 'j ~fiw ctl~•••

~ QI rI 9J QJ?I 0 13J C:lo ~.e!t QI cv 1 I
tJ'j'j ~~rl~flWCVl U"l tl'Ulu'U f)1'j ~lrltl~ffmJ~f11'j 'll'..:Il'W1lH l'WtJU'UfJ'U~"'UtJ~f)1'j'W\9JI'W1f1tl'U~~~f)1'j

~~~tJ'j'j~fiwct1 ~tJl1J (1J~1mfl~ll~f.Jf), 2548)

.Of •..• o •..••• ""VI' .12.4.4.2 Ullll£l~lf1ty l'Ufll'j tltlmltJ1J.f1l')j''U~tJ'j'j~ :JJrjf1r!1111 "~UUtJtJ'Uel..:lm'll''U~tJ'j 'j ~

"" '" '" 0', ,_~ "' •••• , '" • I '1 •I :: .J =" ""1Jfl1l1Jff1J'W'U1itJfJl~U'U'UUl"l'U f1tJrl'rlu1\9JI'W1i'j 'j:JJ 'UtJ-:Ju'j~'ll'1'll''Ul 'Uu'j~I'Vlrl''U'U'l" 9$~y.l~~ lu'U fl11:JJ~'j..:l~



31

'" Q 11)" 1 " .J 0 '" d 11) " I '1 " ~ I 11)" 11) "11) I '1 0~'l1'\1'UL~'illflm'lf'U~'lJn~'W'U'U1'U9$'l'VI1'illmbl'1J'VIm L~'llt1 L'U'VItl'ltl'UL'lf'U L1JLll Lr-lL'IJ~tl'l cI)~cI) f11'j'VI1
v 0

fll'lf'U~'IJ'j 'j ~t l1rllU 'Utlfl 'illfl 'il~ii1~ q tJ'j~bI''I rlt liitl 'j 1'IJ'j 111Lt~ ~Ufl i1 tl'l ff'U {Iltt lI1 iJ'It! 'IJi~ 11trJ'U

'" .1 .J .,j .1 II)".J ••• 1'" ~~," '1 ~ '" " ,l1~ tl fl'j 'j IIlJ 'j ~ tfl 'VIl1'U'I 'VIUH.:jLd9$.:jfI'~ lJ1V'JJ'Uli 'j 'j IItt ~ ~'Cl'IJ'VItl~ fl 'UlJl'lfl'U 1'U L'U~f1lJ 'il~'IJ'U ttll 11

'l' 'l' Ad" " II)"A I 0 '1 " n Id 11).1 •• A,!" '" d '"t'VIfl L'UL"fJ'VIf111l1'U1'il~ L~1ln'1'U'VI1Ll1ttJU'IJ'IJ'Utl.:jm·J$'U~'IJ'j'j~tlJM'U LlJ'illm~ll tt~~llf11'j L'lfTff1J'VI'VI'U

n'i1t1lJ1'VI~tt'VI'U~~lll u~~tf 'ltfl~ i~11m'J.<.'U~'IJ'j'j ~'IJ'I'ltJ'j~Lfl'VI iJ'liittJu 'IJ'IJ~~fl-w'Uti'IJf1~tJ1V'JJ'Uli'j'jll

tl ~~ ~ 1tl ~1.:j~t~ 'U~~ ~ tl tJ'j ~t'VIfI'~~'U ~ 'I ij m 'If'U~'IJ'j 'j ~L ~ tl f11'j 'Ult1tJ~ fll1 ~1tltJ 'j ~tfl 'VI~'i ~~'lJf11'j tl tl fl

U'IJ'IJ1,rfl'lttlfl~fl'l:lcl V'UtJ'l'IJtlflg'lf1~tJ11'JJ'Uli'j 'jll'Utl'l'lf11~~'lJ ~~1'j~ Htl~1'l1l1UfJ1u'll'U n'm'Wtf'lflll

U~~1~fl1'j~1'j 'l'if1Vl1'U~f11mJiJ.:j'th 1,rtJ'j~'lfl'lf'U ff1'U ll1qJl91'tl'lf11'jff'Uftl~iil'U 1t1f11l11n'~~1fl~tl'if1~
v

.1 0 '" oS 11)"'" '1 " ,,, I '" 'l' '" 'l' 'l' '"lJ'j~'ill1'U m'lf'U~'IJ'j'j~'il'l L~'j'IJflntltlfltt'IJ'IJ Ll1n''Utl'l~tl'IJ ~tlfl1l11~tl'lf11'j1'\1m'U L~Wtl1f1'm'VIflL'UL"fJ

.J Q.I QI , 1910Q 'j/ cl cu 11) 'j/ J 'Cl 'j/ 0 .c:I f ~'VI'VI'Un'1.Wn'.:jr-l~ l1n''UfIl tfl1J';jfl jf, L~'Ul'U'U'U n'~~1fl~tlf11'j L'lfn'tltl tt~~f11'jmt~t1'l'U'Un''l 'j111'VI'l

" '1 ,,'" .. "'1 "" I •• 11) " ~I 0'n'llll'jtln''jl'l'il~t~'U l1fl'IJn''Um L'UU'::'Utl'lflrum'W tl'U'lf1t1n''lLn''J'1lf11'J''UltlL~ f11'J'~m~tlJ'U tl'lfl••

do d 'j/ ~ l.cd 'j/ ~ q' I <JJ~ _3itJ'J'~fltl'IJU'J'fl'Utl'lf11'jtltlflU'IJ'lJm'lf'U~'U'j 'J'~ 'VI'illttJ'U ~tl'lfl'fl'l:lltltll'ltlm'U'VI'I L'UU'l'Utl'lfl~ll~9$tl tul
d Ja cl , _ dl 'j/ ld~

l1111t1 n'm'U'VI U~~'J'lf1l t'Utl.:j'ill flm"nJ ~'IJ';j'j 'HtJ'Un'1'Ul1'U'l'Utl'l'J'~'IJ'lJf11'jfll'UltlU~~'lf1~'lItl'lfl'Ut 'jl•.
'" Al jJ 0 'j/ 0 di & QI.c::::r. cv 9J.c:S 9J d C:u:::S,.c:::t.1n'1J'VI'If'Vl1m'lf'U~'lJn~ ~tl.:jfll'U.:jtl'lfJrun'1l'IJ~'Utl'l1n'1J 'Utl~ Url~'lJmn'tI ~~tl~'il'Um'j1l1lif11'jr-l~~ Ltrl~

'" 1 1 "'i .• ~I" .1 1 0' 1" d d " '" 1 "'Utl'IJ'U~'Utl'lt'VIfl 'U rltl 'Uf11'J'r-l~~ tlJ'U~'U lJ'J'~ tI'lf'U'lJtl'lf11';j 'If'l1'Un''1n'~'VILf1t11'Utl'lfl'IJf1Hn''J'l'l'Utl'l
<u •

v

m'lf'U~'IJ'j'j~t!'U"l 1'lf'U f11111n'~~1fl~tlf11'J'l~n'tltll 'Uf11'J'iJ~liJ~ f11'J't'VIr-l~~tirucnf11'j'Wfl'Wl~~~1 i tJiJ'I
do Q" ~ , " •• "'" •• .J ~ ""

n'm'U'VI~l'l"lltJ'U~'U f11'J'n'tlml11l1lJ1t1'J'~l111'1r-lr-l~~fl'IJr-l'IJ'J'lflfl 9$'ll111ltltl'lf11'J'U'il'l'Utlllrl'IJtlfl 'J'ltl<u <u <u"I , y,

~~liifJ~'Utl.:jff'Uftl n''J''J''WfJru11lf11'J'1~ 'J'111l1'lttJm'W tfl~tl'll1lJ1t1flnftl u~~ml ff'l1l1rllUii'lftlt~tlfl
v

'J'111n'U11"mwJVJfl'Utl.:jm'lf'U~'IJ'J''J'~'' f11'J'tltlflU'IJ'IJ~1'UUfl1'J' l~tI'IJ~ltl u~l,r r-lrl~tlf11'J'~'1~~n'ltl~l ,~~

A 0 '" 1 QI Cl .Q d'd d. C) 91 .c:::t. d' ~ Q Qllfl11111~'U 'lf~t'il'U ~tltl1f1'm'VIfl'Uf1f11'j'Wll'W'VI1l1111~n'1ll'Wtl Ll1'll'U'Wll'W'IJ'U'W'Um'Utl.:jm'lf'U~'IJ'J''J''illl•

.:L:::. Q dll] lOG) j,J.Q 91 'j/ I lI) Id G) 9Jf1rum'W'VI~ f11'jtltlfllt'IJ'lJflHrJVJfl'VI Lll1'\1lJ1~n'll'VIl Ll1n''UfIl~~tltlfll Lllmlfll L'U'VI1'l~H'Ulllf11'J'tltlfl
• <u

• 0 0

'" I •• ''1''''''''' 0 '1<jJQ 91 '" '" I1J 91 '1 <!I '191'" '"U'IJ'IJ'VIn'1fJ'l11l'il~'lf1m'Wllflrufll Ll1fl'IJn''UfIl 'VI1Ll1n''UfIlll "'J'~~'IJ" L~ L'Ut'J'tl'l'Utl'lf11';jL'lfn'fl'IJf11'J'tltlfl•
v •

U'IJ'lJmwJVJfl'Utl'lm'lf'U~'IJ'j'J' ~t! 'U '~iju'U 11,r111li1n'~"lI'lf'U i1i1ijff1'U r-ln'1l'Utl'lU~'lU~~1l1 iltl'l 'il~ijf11'j

,,, 1 '" 1 ".1 i d i91d d .cd\/], cv I' lrJ'j/Q.I Cl.d J'lf~~"'l 'Utl'Ulfl~tl'U fl~'U 'U'Uru~'VIf11'J''lfm~tl1'V1 L~'J'~~'lJUfltltl'U 'il~ L~'J''lJfl1111'Utlllt'Wll'U'U f11'J'
v 0

do 'QI fJI 'j/ QI I lI) r QI ~ I 9J 9J .Qcr 9 j/'IJ'J''J'~l1'IJl1tltl'lfl'lf111l1'U l'WV'JJ'Ultltll'1 Llll1 ~~ tI'l l'Wtln''Utl'l ~tl'IJ~ tlfl1l11~ tl '1f11'J''Utl'l ~'IJ'J'Lflfl U~~ Ll1

bl'tl~f1l1tl'ln'IJ bl'fll'W~ '1f111~Ulh nJ~f.J'UtJ{J~~ tl~ t1m f11'J'tl tlflU 'U'lJii'IJ'VI1J1'VItJ{h.:j~.:j~tlf)l'J''U'J''J''ilM'IJ11tl
<u •

, " "
I'Wtl'l 'illmrJ'U ~11'lftlll lfJ'l'j~l11l'lm'lf'U~'IJ 'j'j 'ilf1'IJfI'UL'j 1 ~'lt!'U f11'J'tltl fllt 'IJ'IJ~'lm'j '~~'lJf11'J'-W1'JJ'Ulfl1'IJ~

• <u

itJf1'IJf11'j'IJn'il~'I.Jl1tlin'lltl u~~m'J'f1li1'lg'l1b1'~ ~hhllmtl E'ltn~lItlll~1t1 (lltl~ mflilll~t1fl, 2548)ca ca' q
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2.4.4.3 ~1f)th~fl1'HH)flH'U'Um'li't-A~'U-a'Hl bY1'\1i''lJ:Jfi\9l'l'U1J1~l'Vlft'~~'U ~1'Um~\9l11l

,:ll od.1 'l Y Q 'l .1 •.• " od 11] ',:ll ,od "" 11]. I I "''''' ,lU'U,:j1'U'VlU11f1U '\1ll1'U 'U'\1mtJtu?lf1llW (m~'Vl 2.21) fI~\I~ tlHu'Uf111f1m1'Vllfl'UlM tu11'l11\9l 'U

.d I 'jJ cJJ 'jJ 0 , I d, <J) 1Cl> •••ty~'t-A~f1mnJ?lUlJl1J\9l1tJm~\9l11l 'Un~'4~1l'UU'H11lU1m~\9l11l1J1'Vl11lJ m'l1'U~\9l1~ "l 'Vl 'l1'lJ'U \9l~1'lJ

1J-a:l:'Vl1'UU1'\111 J'UiJ~ 11hr'lJ1 1lJ 11J~~1J1~\9l'lJl'Ul~U'U~iJ\9l~1tJm:l:\9l11l bY1&U'U 'l111~h~'l11~~f1 \I:l:" u •

1J1:l:l1m\9l 'l \I~ 1~1~'U m~\9l11l~~lJmh,:j1J 1:::W\9lCJ1U'Uu~'l~f1~U,:j'U'UlJ'\111'U~~'U 1U~,:j1;J 11l'\.I~f~ f1Uf.h~

Y 11]• 1 .:, 1 'l od Q "" • I'" od.'1 •.• " •.• Q .<!I • If111,:j 'U11-:1tu 'Vl1 ?lf1 'U~ 1'U~'Vll1J'UfY?!u:l: f111 ~ 1Jm:l: \91111U'lJ 'lJty ~ 'U fI 11lJ lJ '\1ft'\I 'j 'j tJ'UU,:jlJ'U f1f1U~u. .,

~ f1ll of'l '\1llYi1J'j 1f1U'\1~,:j \l1f1f11'j~'lJ UV1~1i 1 'j lJ\9l1'\1~ tll91\9llVltJ~fli'~1~tJ1 fl11lJ '\1?l1f1'\1?l1tJ'UU~~'U11l'U ~1:'1

lJ1\11f1f111lJl~it\9l1~it'U ~ 1~i''lJf11'jm~~'U 'l ~lfi\9l ~'U \9l'U1f11n)'U f111,:j1f11:'1UUf111JUV1,:j1f'U U'lJl'U\9l f1wvhJ•

o 11].1 I .1 "" "e: 'l I.J ,:ll Y "" .<!Im~\9l11l'U1 t u~f11'jU1~\9lll!bY,:j '\1lJ "l C}f,:jbY11J11tllU'U\9l'UU'lJ'lJ'UU,:jf11'jUUml'lJ'lJ1~f1'l1'U\9l '\11UbY1lJ11tl

1J1:l:~f11Pi''1'*'1 'Uf)1'juuml'lJlJ~it\9lfiw ~~l'll\11f11bYl9.l~'U ~U\9lf1~NUUf1 11J 1llm~1~u~'UU,:jl~'U lfltU~

.1'" •.. " 11].1'"1 .1" '1 Y I '1u'j:l:\9l'U 'U'j'j~fltuCV1 l11m1lJ tutl,:j l\l?l fJumtu'Uu,:j 'l1 f11'jUUf1U1J1J'flml\9l,:jmtJ 'U f11'juuml1J'lJfJ\9lbY1l1

m'jlJ ull~u~m:l:..t,:jbYmil\9ltJm'jlJ "Ill"l (lJ1:'1un&u'U, 2544)" u •

fl1'1'l~ 2.21 ~1mh~f11'juElf1U'lJ'lJfl1G]fW:::'lJ11\1' 'U'lI'j:::l'Vlft'&U'U
q ·u q

~lJl (\!llijn~~'U, 2544)

'" •••• d

2.4.5 fl1-a'U-a-a~~Hl\ililWcn (packaging)

f11'j'lJ 'j'j \I ~it\9lfitu ~ 111'U'j :::'lJ'lJ' 'Uf11'j l\9l~ tJlJR'U ri'11~Uf11'j'U'U ri ~ ~\9l~1'\1'11 1tJ lfl'lJi'f11l1•
., ,

1 'lY Y •.••.• "" "" <J) ••• , YY '" , ~ •.•Ull:l: f11'j \9lm\9l \9ltJ '\1bYEl\9lfI 1:'1El~f1'lJfI tu bYlJ'lJ\9l'UEl~bY'UfI1 'j 1lJm f11'j 'l1\9l'U'Vl'U'Vll'\11J1:::bYlJ 'UtJfI u \I \I'lJ 'Uq q q q
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•• rI 1 1 "'111"'" I "''''.' 0 IV ;f ••• I.Q 111" ~1'VltJlfflff~m{l~1'Vlfl 'U {ltJL~1J1J'Vl1J1'Vl~~'lf1~1J'j~'i11TU'\J~~fl'Ul'jl1J10'\J'Ufll'j1J'j'j~l11Jl1~'i1~L~l'VUJ

fl1l)Hhflty~~~'U J~rll~~N 'i110fll'j1J'j'j~~~~.fltu~ L~'UihJ~tJ~rllflt1J' U flln1l~U ~l'i1lmLl1rl~~~~ tiij~
""'1' od ~ J '" '" '" <I", lI]" I ?I '" od J "~1J'j f1fl 'UfJtufll .•••ctf~l1JU'VltJ~1J'j1Jfll'j1J 'j 'j ~~rl\9LOtuCVl'i1~t~11L1JUU'\JUn'b'll1 U ~'Vl~'U10fl1l1J ~'Vll~

J oJ

1'VltJlfflff~{ l'Vlfl1'Ul{lu lm~ft{lll~ l.ij'1~1vnu iifl1l1J~1J'Wunn1J.uu~~U~1~'l 1J101JltJu1Jl9i~u~
a..c:..V od , od ~d <IC!l.c:u:::I

fll'jL~'jtJ1Jff'Ufll fll'j1J'j'j~ fll'jrlll{ltJ~Url~'\JU"H 'i1Utl~fll'j~rlWl 11ifll'j1J'j'j~ (packing) l11JltJtl~11ifll'j

"'"" ," <!l i I i ~i cl,,! " '" 0 '"1J'j'j~{l''Ufll 'i1~~1tJfll'jl1~111Jl1nlfJ1'j{l'{l~ UfIl'b'U~1J~ ~'l 0 t~ (1J~'jfIlflmL'i1tJO,2548)

Q QJ !tUIY I QJ ~~ Q ~.d,2.4.5.1 m11.J'n~~1tlVlila&cnl~f.}a&iI1'l1mntlflU fll'O'O~~11'U'j'j ~fl\UenUUlt]u {l'~'VI~lt1'l
.cl , 0 'jJ QJ Q 'jJ ,t I 0 cS ~d QJ 0' 'jJ : e!d

L.•••t1~U~Ul1Jl' 'b'1J'j'j~'j fl'l'j'U{l'~1fIlL'VIIUU UVI'Vl1L1Jtl'lL~1J'U'j'j ~f1tuenl1rllfll'i mtl i U 'VIfl~Vlrll~ 'VIJUfl

1~ ~~'iI10iiot)l11JltJ~ii ~rlm ~'Vl1J~flfll'j fl~ fitL1J1J'IJ'j'j ~.fltu~JU Lfl~ 11'0~1JUii ~~1l1tllt1'IJ'j 'j ~i,'tucv1
• " J/

m~ 'Olt1fl~l111rlfl U~~U1{,~v~iifl111JLitVl1ltJ fll'j Vi'O~VI'j1'0{l'fl'IJ11'IJ'j'j ~.fltucvli'*'11UL~mh'l~~uu
• oJ

~fl'i1~~il'lfl tu{l'1J1J91i'Ufll'j ~1JfI'j fl~ffU ~1 L'l1UffU'~ 1~1l'i'ill vi U lh ~L'VIf1l1~m~ flfll'j ri'l fl flfl l'i~fll1.:!{l'fl'l••••
• I ,J/ ,

.1 i" <!l '" <!l " i '""'''' <!l '" .1'" .1 '" i1J'j~fll'j 'b'Lm~~'Oml1'jflflU '\JUtllV 1l'lVlrll~ U'VI'VI1Jfl111J'b'UUrl~fltul1fl1JL1JrlVUU1Jrl~L'YW'I~ 'IJ'j'j'0••••

, <S '" " "'1 I J' c;; '" 0 '" I dt i" '" 0 '" <li"?1 lI]. I'\J'U-I~~'i1'1'i1~.•••~m1Jl~fl'IJ~'IJ'j f1f1mrllUltJUL .•••v~fIlm1JVl1flVl~L.•••fl 'll''i1~'Vl1'IJ'j'j~fltuCVlm1JUt1JVll1J

v 0 ,tdQ.JlI)l irJJ 3J .<::\ 9Jlt]9J ,d Q.JlI)rJJ Q QJ a'o'\Jflflll1U~ UVl1J1~flHflV'It1J{l'l1Jntl l1f11l1Jfl1Jmfl'l{l'Ufll t~Vll1J'VIfll~l'i1'1n ~rlVlfltuCVl'i11U1U1Jlfl•
SI , 'j/ I

'j11Jl1~{l'1'jLflii Vitlfl~~ Hi U1I'j~lfl'VI "ffU~l'~'U VI'jlV" UU ~ eJ~ii'IJ'j 'j 'i1.fltucvlViii{l'1J1J91Vll1Jflf),j'fl1J~fl'IJ••• w

~fl1l "Recommendations on the Transport of Dangerous Goods (ninth revised edition)" ~'1~ml11~v
oJ ,

fl'lfl fll'j'j{l'l111'j~'ll'1'll'191mfl{l'1'jij~flr~flnuiutMfl11 "UN Orange Book" ii{l'l'jdl~-;W flt),j'fl1J'Ifl'IJiu

fll'j'\JU ri '1ffU~lflU VI'jlt1 'j~'IJ'IJi U fll'j 'VI~{l'eJ'IJ'IJ'j 'j ~.fltucv1fll 'j ~~V11'jMmrt1~lfl~fl '1l'i1JltI'IJU'IJ'j 'j ~.fl\Ucv1
oJ oJ oJ

~'1UU ~ ~~ VI~U ~ 111'j ~Lfl'VIij 'i1~~fl~~~111'IJ'j'j~.fltu~i ,rl~U L11Vll1Jflt),j'eJ1J.:!fl'IJij U~v.:!ii~~VI.fltucvlBfl

l1mtl'll'ij~~ L1iL~~~fl~i 'U11'j ~lfl 'VI~~flrl1"J Url~hJii.u'elf)ll1 U ~ l~ rnn'IJ {l'1J1J91'IJ'j 'j ~.fltucv1~ i ,*mh'l

QJ ".cl .Q i SI QI "d , Y cv cv tI .• I .e. rJJ'll'~L'i1'U ~'VlLfltJ~rlVlU"~ 'll''IJ'j 'j ~fl tuCVl'VI{l'11J1'j tl ~l 'Ufl t)'lJfl'IJ~fI 'IJ '\JeJ~fl 'IfI fll 'j {l'l'i1J'j ~'b'l'b'lVl1JlU"1'i1~

o • I <I i"'""'" I J'lI]" I '" i <I J ,,"'''' " c;;{l'l1Jl'j tl'Ul1J'j~ {l'1Jfll'jtu 1Jl 'b'fl'IJ{l'Ufilm mu t ~ eJt1l'l~ U {l'm 'Ufll 'j tu'VIl'UU {l'1J'IJVI'\Jfl'l fl1'j i'Il''11U1Jll'lJU

.ij'fl f11l1'U~i'U fl 1'j ~~ l11'IJ'j 'j 1).fltucvl~'Ifl 11fl 1'j 1~eJfl i '*1 fI 'j 'Ifl 1'j '\JeJ'11't'l'~ ~ 'Iii fl 1'j 'WI'lJ U 11't'l'~i l11i ii•••

'JJ . 0 _I i"i I iY: rJJ cl ~ !V Q ~ rJJ , erflt)l11JltJ~lUfll'jUl1J1U1J'j 'b' l11JUi.'l~'ll'ctfl Url~fll'j't'l''jl'1f11l:lJl'b'fl:lJU'lJ~'1~'IJ'j1flfliuVI'jl't'l'Ufll mmu••

l~U fl'lfl1l'j~fleJtJ~V1li~ fll'jfl~L~eJfl ~~~Vll~U~'Irllflw mh'l ~b~Vll:lJ in 'l111 'i1~iiu~l'Vltl'l'jlt1l~fJll'Yh•• u
" , " "

u'U Vi'i1~~~VI'IJ'j'j~.fltuCVl1~Vll:lJ,j'flf11l1U~ Bf1i1'1'1'l111'i1~Vi'i1l'jtullVifJ'I'IJ'j'j'i1.ntucvl~ ii'jlfll~ 1{l'~1'Yht!U••

v'lii1l'i1~tJtu~'i1~ ~eJ'I'\.h1JlVi'i1ntul~11J~1VL'liU nmiufll'j~~ri'l 1I~1Jltufll'jln'IJrll'jfl'l 1JlVl'jjlU

i ...1 QI QI 'J} .::::l, ~ Q; 'lJ.::::l,QI .d. 'J} I 0U fll'j1J'j~flufJtum .•••U"~fll'j 't'l'U 'IJ't'l''4U ~lUl'VIflUfI 9f'ltl'lVleJ'Ifll'j '11Ul'i1t1Url~fll'j 'VI~'t'l'fllJ'VIrllU LLVI'VIl
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YI VI .;. J t ~ QJ o'J/ 0 QI' ~~ 9J.c:. ~ .t:!t qv1'I1fl11'IHl1fJl'Y'l1J'lJU'YI~ffU f11~1l~'YIl'IJtlf11'11U ~u ~~~mu CVlUi 1J1J1JUU I'ltl~'Y'l1l1~Wltl~f11~ n'ltlfl L'l5U~~~

QJ et'.4 ,. cv Q 'J/ et et' ~ .d 1 9J QI 1 et 0 i9J", I G) IflWCVlL'Y'ltlf11'I'lJUff~U'YIU'Itl~'IUffUfl1 l"l~1JtJ~'YI'I1tll11JU~~1ff~\9l1\1'l 'YIU11Jl 'l5u'I~fltlU LU f11'j'IJUff\l"
V I QI'" V 0 V 111V 111VQI QI V'!'! V~1tJ U'YIU·:itl\l~UffUfl1'Y11~1tJ11Jfn'j 1~'jUf11'j1'l~1~fftlU'YI\I~lUf11'jtltlflUUU U~~f1111JfI\I'YIU1Uf11'j 1'15

\I1U L'Y'l~l~1l~'lbtJl ~f11~'lJU dltJU~~'lJUri \IL~U1umh\liJu~~ff'YI1j ml"l f11'j~~lh~tlfll'11U ~u ~'j 1lnw ~ ~\1•

o;j .A ••. QI" '1 V 111v'" '" '1 ~ J ,d QI"'1 VLtJUL~tl\l'YI1~l'YIflUfI U~~~flWCVI~~l'15~lU 1~~tl"ltJ\l1~UU'lJUtl~'VlfJwml"l'IJtl\lU'j'j~flWCVI 1Uf11'jfJ1Jmtl\l" ..
ffufll1~mh\lu~tl~ntJ ~l1Jl'l\lf11~ l.uu1mw1ff~ luf11'j~~1111~utltJViff~ t'vJtlu~~mj'~l"l"\I\11U iJLffll••

dI ~ SI .d 0 lJ1 i Vi ' .•• i3J:' \J] 91 ~ I ~ QI ct' V.cl d ~ fJ/ ~m~tl'Vl\lUtlfJ'Vl~~ ffl1Jl'jtlUl1UUU':i 'If M1J M':itl 'lfCJflL\91fJ\lmlUUU':i':i~flruCVI1l~l'ltl\l1J':ilf11'Vl'VI\l~~~\P1
••• V V ••• .: 'IJ ••

ffUfl1U~~~U'I 1flfl fflm~tlCJftlMl1\pl (f11W1lUl 'Vl1JmUU'Vl,2548)
•• Cl •

2.4.5.2' l't1f11Ult1~t11~fhJ'wUt1~t11~~Y1;Hnflu'I.J'l.Jhnl f11'I'lJl\91f11~~tlffl'j~~~tlflU ~ 1l\91•

o GJ: 'J/ QI QJ tI r cp Q Cl 9J cv 9J Q"l QI I fJ/ Q ~ "1' 9J'lJlfJ'YI11Mfl111Jff1Jl"lU1i~~'I111'1~~~l'lffUfl1flUr.l1J'j Lflfl MtJ\91'15~'1fl~\1L'I5Ur.lr.l~I'l'IJU1Ju\l L1Jffl1Jl'jtlU1l\l
cu cu q <u

I v"'l 111V ,~ .,j i .dl 111V 91 '" ='I.,j di 91 QI QI <'I'ltl~'lJ'I flfl1\9111'IJ'\.J1Ju\l1l~M1J\91tl1qL1Jtl\91 'iWlfl1l'll\91L'Ulm1J'lJ'Vl'lJ1'V1lu'\.Jfftlflm\l'VIMiFl11Jff1J'Y'l'\.J1i

VU~IP11L'iju~tl iu 11mflfflm'jtl'lJtlfl1'\.JM1J\91tl1~ ff1'\.Jr.lff1JfJWfll'Vll\11fl'l5U1f)1'jtl~~'Ii'~):Iqj'lg'\.J'l i#i'

il1l~,r'\.JU'j~'I51f11J~1'jUtl~~~1 l~fl 1~tltlflflt1M1J1Vt~Vln'lJ11~lfllJl1.un'\.JtleJl\11Jlfl1J1V ~r.lRI'l'j lV'l Mqj'l

~r.lRl'lffufllill~'I5'11\91l1fl~~illiJtlwml'\.Jf)1'j~m{1uMlJ\91tl1V 'I5\911'l1l~'U'lJ1nfl\91ll"l'jl~fflm'jtl~lJvr~\1
Cl ••

QI ct' I .cl QI 1Jt 'J/ I'J/ Q d de! ~ 9J Q ct' QI I .::'1UUU~ ~~flW CVIfltlU M~tlM~\1f)1~ U'j 'j ~ 1\91 UI'l~r.l~\P1'j lm~fl'YI1Jff'\.Jfl1M~lflMmtJf)1'j'Y'l1Jl"l\91'1flml~~tuU
. ",

f)1'I l~1Jfll i.u~ltJ1Jlfl~'\.J U~~tiYtJ'I~tlf)1nJ lff'\.Jfll'lJ'j 'j ~ H\91flritl\l1~u~t1wmw;I~~\91~'\.J'Vl'\.J;itl f)1'j~1Jvr
• Cl •

U'\.Jl1mflm~\91111U~~1.h lU~\91 'lJ'\.J'lJ'j'j~nw~ W ~\91,,!\91illtJ'Utl\lf)1'jr.lRI'l ffl1Vf1tl'\.J'j~'lJ'lJf)1'j~1Jvru~~

••• ,"' ••• QI 91 91:.dl <' d 111 I 91 di ••. <'11191 91 .:.. 11191'"1'l\9111~lfl l1J1J'YI1'1n'ltlflmfl'\.J fl I'ltl\l '1'I5'\.JlM lJml~~vJtltJ~'Vl L11'ltlfll11J':itl'\.J CJf'l'Y'llJ'Y'lL\91'151~'\.Jm~'Vl\l L\91lJ

•••••••• 91 •••"' ••••••• QI J 91 QI ••

f)1'IU'j~~llifl\91f1'\.Jm'j1J11if)1~l"l1Jl"l UUUL'Vltl'j1J~ (thennal printing) 'lJumi'15 l\91Vl"lI'1J'\.Jl~lflfJUmW

fJ/ QI Q ct' cv QI QI d.t:!t fJ/ "1 I 9J 'j/ ...•I.d d'YIl'1'Y1Ml'jf1111J'jtlU 1l1flM1l"l1Jl"l~~ff1J r.lffflUm ~\91111'YILfI~tl'lJ\911tJffl~L1l'ltlfll11J 'jtlU U~1Lu~tJU ff'IJ1d

'lJtl\lm:':\91111iUL~'\.JiYl'YI11P11fnllJfl~N'lJtl'lL~'\.J'il:.:iJ'lJU1\91 1 :n~RllJl'l':i fflm'jtl~1JvrI'l1Vflll'j 1'l1n'l'IJU~~
" ,

•.I~ ••• 111v' '" ••• 'i •.• 11I 'i .dl 11191mll"ll"lfl l'l~tl~1lU~\91L1JI'l~fl 1~ Ul'll1mflUU'U'\.Jl1Jtl1\911.mff\ltl~I'l~1 n 1tll~I'lU1U'l ~~~1'1~'1 ~'1 L\91

o .,1 •• i9li 91~ ••• I 0 '1 91 ••• <' 11191 '" 'i 0 •• 1 <' '" ••• <' 91'Wll"ltltJ~1Jl '15Uf)1'jUfluWm\91'1flm1 'YIlm ffllJl':itll"l1J'Y'l'Qmfl 1\912 ff L\91tJ'\.Jll'~tltJ~2 ff ml"llJ'Y'l'Y'l'jtllJ
Cl

QI d. ct' d 1 ~ 9J Q.I ~ c0t1 SI..::! 9J ~ lI} 9J.c:::t QI 9JflU U~~f1111J~U 'lJtl'lvJtltJ~Ltl'lfl~:;'I51tJtJ~ tl1~f11'j '1'I5\11U'lJtl'lM1l"l1Jl"ll\91tlfl\911tJ~lfl'\.J'\.JL\91JJf)1'jl"lI'1J'\.J1i M

.,j ••••• .1 .•. cfl1J 91 '" .dl , .dl ••••••• 91 o;j 11191 111 ''''Lmtl~l"l1Jl"ll1mflUUUUffl1Jl'jtll"llJl"ll\91 ~:;ltltJ\91mfltl'l 12 ~\91l'ltl1JlJ. ~'1l"l1Jl"l'lJ1'jlf1\91t~fl'l 1\911\91tJ11J1J

ilWMl ~\I~"hfiw;itlfll'm~ilwm'l'Wf)1'j~\91l1mfl lrltl\l~lmfl~tl'l ~nl1mfliJfl111Jt~1 30 l1JI'l'j/'W1Viffl'WCl Cl Cl

Q ct' d d d Q Q Q.c:::t .ck .::'1 QI I 'Cl 9J 0 od Q rllIJ jJf)1'jl"l1Jl"l11~lfl1Jfl111JL~lLl"ltJ\I125 lJ~~l1JI'l'j/l'Wl'Y1 CJf'lluUff\91ffl'W4 I'ltl 1 ~\I\P1'~'1ffl':itl'll1mfl'YI'Y'l1Jl"lL1

'J/ G) Y I QI Q ct' Q.I J. ~ Q.I dt.:::. ~ c:. ~lII 3J 0 ..:i ..:iU~1 1U1J1U~~Ml1'1'111l"l1Jl"lflULfI'jtl\lI'l\9111mfl fllHII'1J'Wllmtl'll"l1Jl"l U~~I'l~1l1~lflUUUU l\91f11'W\ltl'l
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" , "
fl111JU1iU~1 'Ufl1~~~\Hnf1 UCl~fl111J~~~1f1' Ufl1~~~I9l.:j '4flflClVii1i~fnl1Jf'Yll.:j'l11.:j~~11J1~()~~I9l.:j i11'

• ,; JJ I

UCl~Lfl; V.:j~'1i~V.:jfl1~fl1~,jl1.:j 1mll1Jlf11J1VU f1 Vm1~~11J1'I ()1~nuf11'I Hn \JliYu ~lVi~ V~ m~ fl 1l1J

'..r", p•••. 0.01 ••••• 1'" " I 0 .1~~V1~ uvml1f1U L~11Jf1"~U1LmV.:jflV1J'W1L\Jltl~1J1mUfl1J U m~ \Jl~QCllfl1mL1JUV11J1fl'IJ'UUCl~ffl1Jl~ ()•

...Id g,1 J .Q 91 ltJ 31 d cv , .Q 9.J.Q 0LlJCltJU'lJV~Cl'Yl'l1mfl'l1mtJ'lJtl.:j~'Ufl1t~~~~1m1~L~1 'Yl'U\9ltl~'Ufl1(tJ~tlJtlJl 'lJl~l1i~ I 2548~
Q.I , Q OJ J

2.4.5.3 \illVtlHtn1U~1'qN~V1ilWcn

(1) tn1U11'qtnU.w L1J~~mu~~111'm·H~uHl'UitJ'lJtl.:jmU~fl~Cll (Parchment-

.•.. J _Sl'" J '""'" i ."i 'Coffee) t'W~l:::\I~ffl1Jl'Hlm');Jll'Utlfl111~l1"~lJtl~fl'Uml1J'I1'Ufl1l1~ l\9l\9l flJ~1J~~l 'Um~ff'e)1JlJl'U l11J

... " 1 .'1 ,J I 0 "'. '1" c:l 1" c:l od '" I '" "U"~fl1~flClU\9l1'U 'U'lJv.:jm~~'e)UlJl'U'e)'e)fl1J1H~"1Jfl'e)'U'Ul tlJ '11 LflU 'U 1~~LflU'Yl1JV1fl1rYmtJl'Yl l\9l

"1'QI~ <l:!IQ~ d .. I QI "~~\9lJfl L1JVU'I1U'I1~V1JflCl'Um1J'U(tJ~l~.fllJ':i~.fl1"fl');JT.U, 2548)
, .

SI ~ ~ '1 '""'" odod •.• 1 '(2) tn1U11'qa'll'~U'YU)tn1a'~flflfl 'Uun\9llH" t1J t'YlV'Yl1JrYflV.fl1'W"J~'Ufl1':i~~tl'e)fl

~ 'J! d "1i1dCl .A, l.rJ9I d .Q~I d.J.U'U ~1J lmiJ'UHCl t1J'Yl1JV'Ulfl\Jl~~l~1J1fl L'UV.:j\llfltJ~fl~ltJ 'lJlt1 L\9l':ilfl1U~~1J':iff'l1l\9lLlJ'U'Yl'l1'U'I1'e)U'lJtl~
••

'lf119h~tJ':i~1'YlrY1\9ltJ~1itJ 'illflfl1':i~1!U1Cl 1 'VW1~~'U lvU1m~'Ui\9l i'Ufl1':i':iT.UHrl ff~L~~1J U~~ lHtJ

, '" "'" 'I" ='1 od •.•••• I 1 ,." ,. ~ '""... 0 '" " ='1 ••• "UYl~HClt1J L'YltJL'I1LlJU'YltJV1J':iUU~~'UtJ1JUYl':i11mtJ'U\9l~1\9l1~fl~1J l'e)'iI.:jt\9l':iUfl1':ifl111'U\9lt1LlJ'U ~'Ufl1

.Sl i , ... ''''.'1,..1'' od' '" ,J?I I •.•LlJl111J1V 'Ufl1':i~.:jL~':i1J11Cl~LHtJ11'W':illJ 'U91m\9l~I':ilJlj'UtJfl1':iU':i':i~11U11Vt'YltJ C)f~LlJ'Ul1'U1tJ~1'U'IJ'e)~':i!

fl1tJi~ff .:jn~~m-U'U1~tJ1'VWlrYl~\9l{U~~L'Ylfl i U iClVU'l1~tJ':i~L'YlrY1'YlV ~.:ji11'~11'w'Ufl1':i~WJ'UlU':i ':i~.nT.Ucn

ffl'111Uff1J lVL~Vfll1ff .:jVVfl L~'e)H~fl~'Ui M'~fl1':i1~ un ~.nT.Ucn~ 111'1Jl\9l':ijl'U L~'U~~V~fl1':i 11~~tJV1J1U

, .cA ~ I 'JJ cldd , "1 YlIJ 1 ' cv u'dtq 'JJ QI d'lJV~\9l~l\9l\9ll.:jtJ':i~L'YlrYVfl'Yl~'lf1tJff':il~.flTVfV'l'iJ'U'Vl\9l11flH~t1J t'YltJ 'U\9ll~11\9l'UU':i':i'iJ.flT.UC}'l'Ylt\9l'WWJ'Ul1ff':i'iJ•

0' "~I • ~ .d .Jt I .d .a~1J\!~T.U11Cl1LlJUflClV~m~~1'l:J~fl~fl 2 11UU flV 11UU'Vl1 t'Wtlfl1~~.:jVVfl'Yl1~V1fl1rY11~~11UU'Yl2 t'Wtl
f .a I aQl , Q QI .c::r.
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flln1tl~t~tl1 fi"U1WJ'Ulinll 'l.h~lVlW fl1'.iIPitltltlllf)iJiJrut1J1Yltl~g'U fl1'.iu"mu~t1'Ut~ tI'U~t~tl 'lMfl(l1t1
~ tI tJ qJ

lrJ'U~iill.ntu~~~flwmVl ~~lll~'U \'Ill'IJlt1~~~fln'UuVl~'\1(11t11u~1U'.i~t'VIfI'U"~~1 hflq q q ~
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\)In'WltJ1J1tJ'\JtNf~1J1n ~Utm~~tlf~n'fl1 Un~\9l1m~liJtJ1Jlhwn'W1Unf~1l'W\9l~11~'<W

• .J • .J"'OIo', •••• '" "i .Jf1\u~f1'j'llm'tll'W1tJm''\1'W~\9l11Jn '\1'W~Hn\9lfl\UCVlU'\1~'lfl\9l'V'l.f!'.2544 m'jml'W'W~1'W\9l111Im~m'j'\1'W~

• .J ••• 01 o'dOl.1 o',k!V !V 1IJ!V' !V !V d ,\9l11Jn'\1'W~Hn\9lfl\UCVl111\9lQlJ'j~n'~f11'V'ltln''jl~~1'Wn''jl~'jlU l~ lln~ll'lf'W n''jl~f111111'\Jllll'\J~Un'lill'lf'W

'1,¥ n'11.11't)~~ltl~ "'lLtl~ '1'Wmn~rWJ'Wl~tl~~'Wcl ~ln'~llflimtutul~ El~g'W ri ~1n'~llnW"~WJ'Wl'Vli''V'lUlf1'j<u u u

lltfl:ltJ ri~Ln'~llfl1111~~~L~1l""~1~n" 'jrl'\Jtl~'lill'lf'W '1'WnwwWJ'WlH~Ylnru~ 1~Uf'tl~f1"tl~n1J1~~1\9lLLn~

01 '1 fJ/.c:. ,. 001 I .::I 0 tq lJ Q.I Q Q.I rI.l:'1 Cl Q.I rI1WJ'W1'1,,1.1 'W'Vltl~ t) 'W \)In'W ItJ1JlU~ ~nn 1111'lill'lf'W '(I m tJ\9l11Jn I~~'V'lWJ'W1Hn\9lfI ruCVl'\J'WLlJ'WHn\9lflru CVl
.J • .J •• 01 0', 'd o'!V ••••• v v. dOl'"

11'W~\9l11Jnl1'W~Hn\9lflruCVl1'lf'Wn"Jll""\9l7n'l1mru1J1'W'11'Wtl~~'W~1\9l11Jm.J1'WLlf1~Vllfltl5J1'\Jtl1 'il~111~
QI Q , fj/'JJ.cl Qo Q rlo do Q.I Q.I I 1.cI rI

'lftJt.;]ll n"Jll'VltlHltJtllln'l'inll'lfl\9l \9l11Jn1J'j.\P ru tll1fl tln"]fll~ 'il~111~'\Jtl'Wun'W n"Jlln'\9l'jn''\1mru ~tl'W

1IJ 1IJ'v .'" • ~ •.• 01' I !V~ d!V !V "i ••• •l'lftJ l'jtltltJ m1Jnf!'mun~ tllLfltl1J1 'il~111~'Wl'W nnll'VltlH1Hlt1L'\J'WtJtlllml111J1'W 1'W'WL'jtl \9l11Jn• "
'WTH1Utl t11Lfltl'V'l'j'jruliiflll ~~'\11~n'nn'WfI'j n~:JJtll~'V'ln'\9l~'Vltl~lt1iYl'i'j'jll'lfl~~l'WU1JiI~ IPll1Jnu1Ji

o _I cv Q.I , , Q 'J/ V.cl C\ 'JJ ~ C\ 'J/?-1"'.cl Q dVllfltllJlt1 'il~111~Ullgtl~n'tl'W Hn\9lHlt1tlll""li'j':ill'lfl\9l H1Hlt1'IJ~ llC1~H1Hlt1t1tlll""li7'jll'lfl\9l (fl1l~'Vl 2.22)

?I vLlJ'W\9l'W
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m'W~ 2,22 1'i'1tlf.h~Hil\91nwcn~1~\l1f)fl1'j~mJn1i'jnJ'lfl~

~~1 <1'V1V9il'U't'l \91tl'VIfltl~, 2544)

. "
o CloQ.l ~ Q.I ~ t::S od. .cl ~ t::S I 0

Akira Shirata U't'l~flW~ (2000) 'VIl1\lf.mtl~ fl1'jfl~!'t'ltlf)U'Ufl'VI!'jtJ'VIH't'l\91mnYWJ~Uf)~'W1

!~'U l'Uf)1'j~tl~n~l l~tJYilfl1'j !Wm!'Ufl~!~ tJ~Hil\91n~!\l1rul 'U!~'U i'11:lJ!UtJf) -W1U'Ufl~t~tJ:JJl:JJlutJf) 1'11. u

='t ~ c:. Q". ~ !jJ -C:lQ,l.q .J I , dt::S ~ ~ ~
!1J'Ut'lftl'U1,,!'VIli U't'l~!'Wl.~mtJ~ l'U '11tl~1J {J'U\91fl1':i 9f~\91tl:JJl'V'l'U11U'Ufl'VI!1tJ'lf'U~'U fltl Janthinobacteriul11

:J 'J/ I

od. d ~ do 3J do I 0 Q ltJ 'jJ 9 d ..:::let ~1 ~Ilividum U'U fl 'VIt 1 tJ'lf'U ~ 'lH ~bY11~bYl 'H":IJ ';)~Uf):IJ 'Ul!~ 'W t ~ m f) t'Wtl1 'I11'W 'lJ~ 'VI:lJf)'j ~ tl~ ~ 'Wt lJ 'W

0' ••. 1 1 .d Q.I cl
tl~fllJ1~f)tl'U !'If'W semi-synthetic potato agar medium (Wakimoto medium) (m'W'VI 2.23 f) bYf)~bYl':ibY
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'" '" 'JI 'JI 'l ""i 'JI "'" i ~ '" •.C)f'W(deoxyviocein) 'ffl'Hm~nn'1Jl'H1tlV'1JL'ff'W tl'iJlfl'fi'n"'1J'I1WI ~'\1Clltl'l1'\.m L'I1'W '11'1JHltl 'U'W'fflPll LLCl~

'l 'JI'JI 'JI 'l '" •• , 11) ""11) 1 'l 'JI '" I'ffl '1J1'HI 'I1tlU'1Jl'ff'W tl'ff.:jLfl'jl~'\1 1'11'Wt'WClU'W(nylon) UCl~ 1 t'WClU'W (vinylon) ~w '\1'S~~1Jfldl]JUU'W

'JI "'lIJ'JI '" '" "'.% '''' '" d'l'JI'JI """'y' dI 11) ~ '" •• 'l'JI'"l'U'1J'UU.:j'ffl~'\1Clltl'S~~1J 'S~~1J'UV.:j'ff'U'WU~n1Jd'ff'PJ'Yl'll'tlU'1JUCl~d1HJU'1JC)f.:jm'1J HltlUCl~'U'W'fflPld'iJ~ '\1'ff
~ ~

~d.:jUn'1J'\.hl~'W i'WClU'W'l,riYtJ1L~'WL.u'1JUCl~iY~d.:j 111nn~U'1J~ 2111 flU ~'1J~U'1J'l'W'ffl'S'fftl~'\1~tJ~'1J'V'jfu'1J

(/ dd'~ QI d~ 1Q.1 .c::::t..d.'l'j)3J.d. 9.1 d'j) .c::iLC)fClClU1Jfl'YlL'Stl'S~~1J'UU.:j'ff'U'WVtlnm~tl~nm UCl~Uru'\1fl'1J'Yl 'I1tlU'1J(fll'V'j'Yl 2.23 fl-.:j) f11'StlU'1J'ff~dtl'ff
• ~ ca 'U

• I I 'J/

'iJlnU 1Jfliil~ tl'iJ~fl~ltltl1Jf11'S ~U'1JiYl'ff~ 19i'1tliYii ""tl~ il9i''iJln~'I1 U~ iY'iJ~;~~lmiJul",,~11 'Wil9i'i'1J U"" .:jU~~
q q

~ ~ ,
um:ffm:l1ftdl'1J'ffl'1Jl'S()'lJtl.:j'ffl'j'fftl~iY~d'mn'1J'l.h~'U Gh.Jf11'jvuv.:ju~h.J'Yliviiritl hft h.J~'ll' 11 'll'iJ~ 'V'jUll

q

~
'ffl'1Jl'SmJ1JV.:j Colletotrichum dematium ''''It'VlIPl'UU.:jhflumJU'Yl'Sftl'U"" UCl~ Rosellinia necMrix ""1L111Pl

q q

.cl ~ (l.I c1'd 31 1I1 fj) dfll'V'j'Yl 2.23 Janthinobacterium /ividum UCl~N(llPlflruCY]'YltltJ'1Jt~uln""'Utl.:j J. /ividum

(n) 1ft hU1J'WU1'\11'S semi-synthetic potato agar medium.

Q.I I 'j) d 9J 'l d'l 'j)jJ , Q.I('U) 'S~~1Jfldl'1JUU'W-l'U'1J 'UV~""1J'WL""lj tl'Yl 'I1tlV'1JIPlWl fl'W

(ft) i '\1'1J~.:jlml~M~~tl'1JI9i";ltl111 ~'1J~U'1J'1'U""1'S""tl~ 'iJlf1Ll1JfliiLi tlq

""1 1 lsJ Q.I tI d 9.1 'j) «:::od g) 'j) tI od .c:!(.:j) n '1J 'W(m'1J"".:jlml~'\1) 'YltlU'1JV>1dtldlifl1'SIPl'1J'V'j'SU'1JLC)f(l(lU1Jft'Yll~itl
d
'Yl'1Jl(Akira Shirata and et. aI., 2000)
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...4 1I!Q.c:::a. Q.I Q .c:::I d.c::l'

'Ut)1I'" I\lV'UfJ'" (2546) fl'fl'l:ll'lf'U~'lJV~'ff'l.Hn~':i~ 18 'If'U~ 11"'~'ffm"J~'VIm1l1~'ff1l'VI1l~"'~V

l.t!t QJ Q G} QJ d \11~ 1 od
m~~fl"''UUff~'lJV~'f111'f1fl~'ffU~~'lJV~ Monascus purpureus TISTR 3090 1'U'f1fll'Vnl11fl11'IJ~I~Ufl 'VHV'lf

'I ..1 l ... i'" 91 1 91'" 9J '" ~.J 91L'UV1'\11'n"'tlWlfV 'Qtu'\1lJ1I 'j~tI~L"J"'l 'Wfll':i'\111fl 1L"'~m~I9J'W'\111fll':i'ff'j1~'ff1'j'ff1L~~L~1I'IJ'W~"JtI

Uff~'f1'h~ i1Jihl'ff~ff11~ 'Qtu'\1lJii 4 V~fl'Wlf"'LC}$tI'ff U"'~ 50 V~fl'Wlf"'LC}$tI'ff'\.J1ff''I.J'ffl~'j~1I1'ffn~'ff1'jiY
9J 9J9J9J 91 '" ••• , ••• ""

~"JmV'VI1'UVM1d1111'IJ11'IJ'\.J.':iVtI"'~ 50 ~ ':i"J\lffV'I.J fll':i ff':i Hff1':i ffU~~ \I1fl fll':i "J~fl1~~ fl"''Ul1 ff ~'VI

fI"J111t11"JfI~'U500 'U11'Ul11~':il~mfltv~ffltJfll'Vl':i hn~iil~V{ ilm1~Mr'mfll':ii~tll~tI',*~11'Q~m"''IJ

Q .Q QJ ,fJ} 9J Q d QJ .dd.d i l!i1' ~ .clfltu~ ~"'fll':i"J\ltI~'I.J"J1 'lJ1"Jl\11'\1V1I1I~"'It1'W"nJ'ffL~':i~'Vl~'Vlb!~~v '\1m~~fl"''W1L'ff~m",v~~b!~ ':iV~"'~1I1
4 'JJ jJQJrl4 I "'jJQ.lo'a 1 001 ,JaO .cl Id Q,I

fI V 'IJl"Jl ~n~'U111'\1'" V~VV'Ul1"'~tJ"'1V'IJl"Jl\ll~'W 111'\1'" V~VV'W~111'" 1~'I.J 1L~L1IV'W11111tJ':itI'I.JL'VlV'I.J':ilf11fl 'I.J

.1 9J 9J"''' ••• ' '.1 91 91 •.• " ••• I '" ,.,g •• 1 91 91IJ"'lt1'IJ1"J1\l1~'U 11m '" V~VV'U ~'I.J"J1IJ'" 1t1'IJ1"J1'il1~'W111'\1'" V~VV'W11':i1f11fJflfl"J1111fl'il~'W1IJ"'lV'lJl"JL \11

••• " ••• I 'l91?'''' 1 · 1.,; "" '111.1 "" •••~'W111'\1"'V~VV'W1I1'lflIJ'U'ff'I.J'b11~':i~'Wfll':i'Vll"J\ltI 'Wl':iV~ffm"J~'Vlm1l1~'ff1l~V IIJ ffm"J~'Vlm1l1~'ff1l flV

-WLV'lf6 lltu'\1flii 30 V~fl'Wlf"'lc]ftlff ':i~V~nmi'Wfll':i'\11Jfl 20 1'U ij~"'~li,r~1~~fl~'U1L'ff~'lJV~'ff1':i~ ~ ~
, 1 SI I SI

cv .d. ~ ~, 9J .i Vd rjJ do ~ & 'JIfffl~ffl1~~'lJV~ M. putpureus TISTR 3090 L'W1I'IJ'U'ff"J'Wfll':im~I9J'W'\111fll':i'ff':i1~'ffl':i'ff1L~~L~tJ'IJ'W~"JV

l1ff~ff11~ i1Jijl1ff~ff11~ Vtu'\1flii 4 V~fl'W]H1LC}$V'ffUi:l~ 50 l~Nfl'Wlfi:lLC}$V'ff~'l.J11~li,rfh~~fl~'WU'ff~. ~ ~
•.. '"

'lJV~ffl':i'fffl~'ffU~~'lJV~ M. purpureus TISTR 3090 i:l~i:l~

.,; .,g i'jJ d Cl. deli 91 '" 9J i ""'Ut)tJi:l I\lV'WfJi:l (2547) fl'fl'l:llfll':i 'If'ffl':i'ff'illfl~i:l'W'Vl':iV 'Wfll':iVVtJ'ffL'ff'W V,l1fl'fj':i':itJ'lfl~

Ui:l~I~'Wlt1ff' ~lml~M i~fJ'Vilfll':ifi'~I~Vfl'i)~'W 'Vl~6~~~~'ffl':i iY'illfl~'WUi:l~,r v~tJ niJ~fll':i 'ili:l;"Ji'VlV1~"JV. ~ .
" "

V1'\11'niitl~1~V Potato dextrose agar (PDA), Sodium caseinate agar (SeA) 11i:l~ Nutrient Agar (NA)

~'l.J11ff1111':i\lfi'~L~vm1i~ 14 iv lCJfLi:l~ lWflYll'W1JVC}$~'ff5 iv lCJflMl Ui:l~U'l.JflViL~V4 iv lCJflrl~ 1.'h1l1

.1 91 91 •.• "''1 191 91 91 91 ••.• 91 91 i1~1~"'~'I.J'UIJi:l1V'lJl"Jl'il1 fffl~ffl':iff L~V 'lfL:lJ'Vll'WVi:lm1111'IJtl'IJhI':iVVi:l~50 'Wl'ffl':i'fffl~1I1VVtlL'ff'U V

111 9J '1 ~ 91 i ... " , ",,,"... ""'1 •.• "'''' 91 "" 91 i 111L'\1tl lt1''U VH1VUi:l~I'ffhl Vff~If1':i1~'\1 'W'I.J"J1'ff1':iff'Vli:l'fl~\l1fllLVfI~LhltlVCJf~'ff11i:l~':i1VVtl~~I'ff'WV!'\1tl

i 1 tJJ cv odd 91 , ".oC:\ 9J 1 •.• " 91 1 iH .ad., 0 lI] Q,I I..t:!!~ tI '\1':i~~'I.J'ff'Vll'lJ1Ifl"J1fll':i tlVtl ~~Ii:l''U Vi:l' ~lm 1~'\1l1i:l~1'ffhl VH1V 'ffl':i i:l''Vl'W1\l~ hilI tJ~\9JJ'W1~ VflV

cl .cl 4 .cd l.r)'jJ Q"l Q,I.cS.c1i:l'1':ii:l'11~~'il1m111~~(Monascus purpureus TISTR 3090) i:l'l':ii:l'mi:lV~lli:l~'lftl'l::i'Vl t~\l1fl1LVfI'VllhltlVCJf~'ff

, cAd QJ rI d.et , Q,I ltJ' d ~ ~ Q.I ~ lI] 31 a d .d d do.:!i:l'''J'U'ff1'ji:l''Vlfffl~'il1fllCJfi:li:lU'l.JfI'Vll':iV~'I.J''J1i:l'1':ii:l'fl~ltll'ff\lV':iflV ltlVi:l'fl~'Vl~ n 1 fI'W i:l'\I~ltJ"'V'Wltlhl'ffCJf~

4 d.c:::l .c:9 lI) r 0 9J 9J d 'jJ ~ oC:::l'il'UlflV'l.JltJ'Ui:l''lJ1''J\I~ 11lhl1111i'lfihlfll':iVVtl'ffLff'W'lvm 3 'If'U~



,
<::!

U'Yl'Yl 3

Monascus purpureus TISTR 3090

'" • I 91 91 '" " '" 'l '" c:l 'l '" . 1 '" '" • I'" • 1 91'l11Jfl'lJ'UlJmtJ'lJ11!~l'V'l'UTI')jll'U 1'VI W1'fll'V'l'l11JflU 'IJ.:j 'Ufll'l5'U~ 6 'l5'U~ UlJ'j f.l'Ufl'lJlJ 'jlJltu lJ't'lltJ'lJ11

('VI~fftl'lJtl'lJ i'Ufll'l5'U~U't'l~11~1J1tu 11mtl.u'11 16 ~H)

~

.o!I .1"'.1 91 dm tlflfll'l5'U~ U't'l~lJ 'j lJltu lJ 't'llt1'IJ11'V1!'l11J1~ ff1J

~ ~. ~ ~
Q.c:i .ci .c!IQI'j)od 0 cv ~ CVolC:l.d. 'cv.:!! ~d

'l1111i fll'j!\9'I 'j tl1J!'l5tl\9'l.:j\9'I'U'VIt'l11J1~ff1Jffl'l1 'j 'lJfll'j f.l't'l\9'1('VI~ ffmJfl'lJ 11i fll 'j \9'1tl'l11! 'l5tl 2 11i)

~
'" •• 'l 91 '"

'l11~tu 'l15J1JU't'l~'j ~ t1~nm'VIt'l11J1~ "1'1J 'Ufll'j tl'lJ U'l1.:jC}f'lJffl\9'l'j \9'1

(VI.lIeunUQw11r"llZ" ""'101 4 ' •• U)
'" "" "' •• 91

'l11'l5'U~ 'IJtl.:j1Jtl 'j !t~ 'U'VI!t't'l~11i fll'j tltl1J

. ~
d QI QI QQI

fll'V'l'VI 3.1 Uf.l'Uf.l.:jUff~.:j'IJ'U\9'Itl'Ufll'j 1'1ltJ
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, ,
V <=I <=I v

3.2.1 't'Il'U6\1aUa~V!·r'J1l16fltyn't'UfltJl'U6.:!

<=I .!i _I J3.2.2 1V!'UJ'lJI'ti81111a~tyl'm'Ul'Ua6[JtylJt)':i (spore suspension)
I .: cl

3.2.2.1 1ffL"IHl(in0culate) ~1 Monascus purpureus TISTR 3090 't'I.:Jitanl11~LL'U.:J

"'''' ' ..l ••• "'?l '"
••••~LV(potato dextrose agar slanf l.I~'VIfJWl1{Jll25 V.:Jfl'Wlf't'llCJ$tlffLu'ULd't'll3-5 1'U

SI 1 • " I

3.2.2.2 l'VI'\hm''U\11blfl'~lmtiivlI~1l1m 10 iJ't'Iii~Vl~ 'Ml1l1'Ul1't'1V~'VI~'t'IV.:J.yjij

,: Q • 19J' d A ~ 1'JJ" ''1 •.1'lfV'J1L\)'J\yV~ 'lfl11.:JL'UtJL'lfV'll~11.11"1L'VHlm'1'lIv~l1~~VVnlllv~ 'U~llffl'm'U1'U"'VtlffllV'J

••• .., .1 v v Jv v3.2.3 IV!~tJ'lJCJ$'lJtylVl~VI(lJ L11tJ'U11't1'U~ 'l'tJ'U1't'1)lla~ m 'H't11~~1a.:JCJ$l.ItylVl':iVI
, ~ ~

3.2.3.1 '\hllmtl.,rl1~'Ui~tl'Ultllll~.:JUll1Un 20 ni'll LL"lfUl111'vi1111l~~1l1W 18-20

.:- "i "I "I 0 ..11 1 'JJ d:.1 ..11 ~ i 1 '1 •. 0 11).1 I .: 'JJ •••• ..11'lf1 &1l.:Jl1'JV 1 fl'U 'Ulll1H.:J l1ff~L~~'Ulu'J~ll1WflH'lf1 m ff 'UvJmffVl 'Ul &u~11'1fV~1mmv.:J'U.:J
~

lVUlfl1111fl'Uff.:J (autoclave)••

• 1 ••d '" 11) 'JJ 'JJ i '"3.2.3.2 ~~ffl'JLL'U1'UJ;JVtlffuV'J'VILmtlll &~~ln'Uv 3.2.2.2 J;J.:J'UCJ$l.IffLVl'JVl••

1'UVVl'Jl~h'U ~l.IfflVl'JVl(ni'll) ~Vfflm'U1'UJ;JtJtlfflltJ{ (iJJ;J~~Vl'J) lvilnl.l 20 : 1 lI~lllW~tJlI~lllVl'J

o 11).1 Id ••• 'JJ?I '"'Ul &ul.llJ'VIfJWl1{JlJl1tJ.:JLu'ULdJ;Jl3-5 1'U,
~ ~ v .•••••• 1 v v3.2.4 f1fl'l:ll.fll'lf'U~'t'1&'lfm·nmVltyl~tyllVl.:J'lJ'UlJaltJ'U11Im'U6.:J M. purpureus TISTR 3090

~ ,
'" '" "I i "''1 'JJ ••• '"3.2.4.1 lVl'JtlllCJ$'UfflVl'JVl11"'~f)1'Jl'\1'll~l'1ftJ'JlJ;J.:J'Ufll'lf'U~'V1 'lff)1'JH"'Vlffl'J ff11~.:J'UtJ.:J

d1'JJ 11) 'JJ ' •• 1" "' •••••M. purpureus TISTR 3090 fll'lf'U:;:'V1'If &~11n l"lJ;Jl'ffn (flask) 'UmntJ~ (beaker) Q.:J'\I'lJ;JlffVln'VI'Utldl11
'JJ Qc:I '" " cv cv : cv fJJ Y do rI

'JtJ'U m~V:;:~lll'Utlll 'U1~il1"'11m 11J;J:;:il1J;JLlm h1tJ11l1'JH'Wfll'lf'U:;:n'UU1l1'UnllJ;Jltl'Ul11~1 ('VI'J'VILll'U'VI
~ ~
o '" '"

"':;: 3 CJ$1)~.:J'U
~

(1) vJmffn 'U'Ul~lI~ll1m 500, 1000 11't'1:;:2000 iJ't'I~~m ~tJUll1Un

... 1 '" JJ QJ 0 cvu"'ltl'Ul11~1 50, 100 11J;J~150 (11J;J:;:200) mll Vll11m~l.I
~

(2) ijmntJ{'U'Ul~lI~ll1Vl'j 500, 1000 ml:;: 2000 iJJ;J~~Vl'j ~tJU1l1i!n

..• 1 'JJ " QI 0 cvu't'lltl'Ul11~1 50, 100111;\:;:150 (U't'I~200) mll Vll11m~'U
~ ~ ~

~ ~ ~ Q Q
(3) tl.:J'\I'lmffVln'VI'UtldlmtJ'U'IJ'Ul~ 12x18 'U116x26 'U1 U't'I:;:20x30 'U1•

~
~tJUll1Unllmtl.,rl11~1 150,200 UJ;J:;:250 ni':IJ Vll11~lfll.l

A d .<::to"

(4) m~t'):;:J;J:lJL'Wtlll'IJU1~20x24x8 LCJ$'UVlLllVl'J(ml.:J x tll1 x ff.:J)••••
~

~tJUll1Unllmtl.,rl11~1 500 ni'll
"

(5) 'lJ1~ il1J;Juf1'1'IJU1~1I~ll1Vl'j 6,150 iJJ;J~~Vl'j ~tJUll1Unllmtl.,rl11~1
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300 u,,~ 500 n711
iJ

(6) hmu({r/'\J'U1~tJ~1ll\Pl'J 6,500 ij"~~m ~eJUl'I1'WntJ"lfJ.ij'llt~l 300 un~

500 n711

I d ~9I d QI CJJ 0 QI .d QI" ,3.2.4.2 'lJll'Yl~tlJl1fJlll1eJ'I t1J'Unm 3-5 l'U um'U1G)f'lJ'fft~'J~'Yll111n~lfJ'J1 'Um'l5'U~

I 11).1 t" v d 4 .cI.::'1 cl 0 ~ -: CV~1~'1 l1JeJ'lJ l1Ul1~'Yl~tlJl1fJll 90 eJ~ff1tG)f"tC}ffJ~' t1J'Unm 20 'U1'Yl 'U11J1'lJ~ U,,~'If~'Ull1'Un

ttJ~ fJ'Ut'VifJ'lJff'IJeJ~.ij'11U~ ~n'lJ ff1J1~'Ji1'U'lJ~ 17'YlClimVi "b~'lJ~ fI (seattle fabrics, Inc., 2005)
" "

.4l:t .e:t .4u!J
3.2.5 ftfl1:l1fl1"jlVl·UJ~1'lf8V1~Vl'\.!'UMM. purpureus TISTR 3090

'" 1f~3/ """'''l ""'" 3/ <I 3/ Q

3.2.5.1 t~'JfJllt'lfeJ~~~'U 2 l1i f1eJ11it11'J""'J1~""tJeJ'J'lJ'Um'l11'Jl'UU'IJ~ (potato dextrose

31 .1 <I Q,. "'.1 3/ 3/ 3/ Q '1agar) U"~t11'J""'J1~""1JeJ'J'lJ'Um'l11'J u'IJ~ l~ml'l'HJll1JmfJ'lJ11t'il1U"~m'l11'Jl'Uu 'IJ~l 'Ul'meJ~'Yl~" eJ~
iJ iJ.

3.2.5.2 t'V'l1~t'ifeJ'J11"tJ (loop) ,,~t'UcMmHml'l ..,~ 2 'lfij~ ,jllVieJtlJ'\1.flij'l1'eJ~. cu q lU

3.2.5.3 ff~1t1~~nl:JtlJ~tm~'J~fJ~nmt'Ut11'Jt'il~ty'IJeJ~ M. purpureus TISTR 3090

3.2.6

TISTR3090
.

"'''' , do I ~ cl3.2.6.1 tmfJllC}f'lJ'fftI'l'J1'I'Um'l5'U~'Ylm1J1~""lll'leJt11'Ji:'ml'l""1'J'fftt~~'lJeJ~ M. purpureus

'1 3/ :JI """,d '1 3/ dTISTR 3090 l'W'lJeJ3.2.4 Ut'l~1'V'l1~'J1~ntl11i'Ylmll1~""ll l'W'lJtl'Yl3.2.5

~-: QI QI QI 0 & C).

3.2.6.2 'If~'Wll1'Un'IJtl~C}fuml'l'Jl'I50 t1'Jll 'U11J1fffll:Jlf.JtlJ'\1J.;]llU"~'J~tJ~nm'IJtl~

t1l 'J tlU U'11'~ ""l'J ~u~ ~U.'W11" 1tJ.,j'111~ 1LL1.h~'j.J ~ f.JtlJ'\1J.;]iJu" ~ 'J~ tJ~nt'll~ 1~ '1 11lun f.JtlJ'\1J.;]iJ 80
d. .:::& Q do cl CrIl od

eJ~ff1tC}ft'ltC}ftl""n"l 30 'W1'Ylf.JtlJ'\1J.;]ll90 tl~ff1tC}f"tC}ftl""nm 20 'W1'Ylf.JtlJ'\1J.;]ll90 eJ~ff1tC}ft'ltC}ftJ""nm
.:l Cl .cl d do 0' : 0 ~ ~ QI 'j)

15 'W1'YlU"~~tlJl1J.;]ll 100 tl~ff1tC}f"tC}ftl""nm 10 'U1'Yl('Vl'J'Yltll'U'Yl"~3 C}f1)'U11J1U~ U"~'If~h m'Unu'\1~

111~tlU tVifJ'lJff'IJeJ~H~.,j'llU~~ nu ffll 11'1'Ji1'UU~17'YlClil'ltVi m ~U ~fI

.:t •••001 0 1iJ. fI lJ ••• QJ G3.2.7 ftfl1:l11fiflWU11m'lf'Uf)~fHW1.flWen

.:t ••• G G ••• 001 lJ
3.2.7.1 ftfl1:l1'lf'\.!V1'Uf)~~f)"JllVl'\.!'YIHt1~1fifl1·nJf)~

o 3/ d "" IiJ 3/ '1 <I <Id IiJ 3/. '1 ••• "l(1) 'U1'IJ11LL~~'YlH"l'Il~1J1"~mtJ l'Ulltlm~'U'Yl'Yl'l11l~~lfJ l'UmltH)'U

Cl. 'j) I 'j) £:!t d.cl 0' :;frp cv t

5 'If'U~ l~un ""l'J""ll tn"eJun~ ll~'lJ1llt1JtJfl lC}ft~tJ1JlufI1'Jum'Ul'I U"~'U1'IJtm t'Uell'l'J1""1'U 1: 10
iJ iJ

(tJ~1J1tlJ~eJtJ~1J11'1'J) 1~fJihJll1'J~tJ1 tiJ'U'If~f11Uflll ('Yl~'Yltll'Uvl"~ 3 CJfl)••

• 3/ '1 IiJ 3/ '1 ~ '1 <I <I "" • "l •(2) U'lH""'UW mWt"~t'tru WH1tJ"~ lUlltl'm~'U'Yl 5 'lfU~ LL'If1 flU U,,~ LL'If
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3.2.7.2 ftmnm'JrJ6lJti:l'U1tn'l1lJH~~ti:l'U1fJ~lfJ

.:.. "'9J'l~1 9J ~ <I <I 9J 9J""d(1) 'lf~'Ull1'UfHff'UfJ l1lJUr!~tff'U'ltlHlfJM'l'UlJtJ'HL~'U'VlUr!~fJtJlJ~1t111i

9J dlil9J 9Jfl1'WtllJ'Vll~~lfl'Utl 3.2.7.1

.::i u of

3.2.8 ftfl'lllm'!'U'J'j~.fIWC}'J

ffmnfl1l'Un~ntl!cn fl1l'Ull~~i1~ntl!cn Ur!~fl1liJ~~.wfl
.- J Q cv Q a' I ,.d. 'JJ .c::t.d

3.2.9 "Jtfl'jl:::'I1N~m'j"J'ilfJ lLflll:::l1fll1lJU~fl~1~'UtJ~fl'U~r!fJ~lfJd1i Duncan's Multiple

cl cv ~c:.,v 'JI,. odRange Test; DMRT 'Vll:::~'UfldllJL'lftJlJ'UltJtlr!:::95 ~dfJLllmflu fflLl~~ll SPSS version 11 Ur!:::

Lll~fJ1J1-nfJ'Uati'UihJl~l511'U'U~f1'Vl;~1Vir!LvJ'U~fl

Q J _I QV3.2.10 "Jm'jwu~:::tfl'UN~m'j"J'ilfJ



,
.::t

'U'YI'YI 4

,
.ell ~~ "" .:t _I 9J 9J4.1 f1f)l:ll.nl1fU~'t1 a1faum'u"tWlUl'HYUVl-.1lJUutntl"l.l11&'il1"l.1 iH M. purpureus

TISTR3090

.d'l ~'l '" ... I ~ ~ IIJ ~ Im'lf'U~'Vl L'lf 'UfI1mMlffl~ffUll~'U'U1JmfJ'U111'iJl'lH)~ M. purpureus TISTR 3090 LllUf1

Vhnfft1 'IJ'U11liJ11J191~500, 1000 u,,~ 2000 ij"il~91~ iimf1'tlf'IJ'U11liJ11J191~ 500, 1000 U"~ 2000

Q Q~ Q J1 ~ ~ .: .Q .cl

1J"""91~ Q..:I'V'lmff91f1'Vl'U~111J~'tl'U'IJ'U11l12x18 'U116x26 'U1 u,,~ 20x30 'U1 mll'tl~~1Jl'\.JfJ1J'IJ'Ulll

'" P "i ~ .1'" '" "i ~20x24x8 lC)f'U9111J91~(f1'Jl..:lx fJl1 x "J..:I) 'U11l L'\''''Um'IJ'Ulll1J~1Jl91~ 6,150 "91~ U,,~ L'I1mlf11'U'U11l

iJ11J191~ 6,500 i;91~ 11lfJuiJ~ H'\.Jf)'UiJ11J1W'U'tl~iJ"lfJ.u11 iY'1tf1"'~f1fJW~fI1~ ff~VJihlll'l'U'U iJ"lfJ.u111 ~l•
'I I ioI

'l'Um'lf'U~~l..:l"1 lijmhiJ"lV.u11iYUll'lVi 'tl'iJlf1f11~ 'I1iJf11Jl'tl'U'U1l lm~~'1 thm!fl liJ~fJ'UlVifJmN.u11

Ull..:l~~i;91'tl'l'Um'lf'U~~l'l<l'J n'U ~'1J191~!1'U'U1llW1f91IVlmvJ'U1~'tl~"~'1911~1~~ 4.1 U"~m'V'l~ 4.1- 4.9



.d ~ : Q.I "" , cv: Go' 'J/ d "Q.I "d ...I" "~1)1"'Y1 4.1 'll''U~'Uf)" fl1')j''U~ 'U'U1~'Uf)"fl1')j''U~ 1.J1111.Jfl'Uf)"t1"1t1'U11t1l1flf)1.Jfl1)1111fl1.J111'UflUl1 "til"t1'Uf)"~"'U11U~" "m:H.u~m)ff) 1'1ff1) ff1.J'Uu "1 t1'U111111U"~

" ,J ••• ,,, •••••.••••~'I'U11U~'I'YI~,,~ ~U'YItl1.Jfl1.Jff1l1~)i11.J
...

'lfU~'UO"iI1'lfU~ I 'UU1~'UO"

iI1'lfU~

,il111rfl'Uo",jaUJ

" ".
'UU&illflOUfl11

.. ,
o V " .et.

U1'HUflU'H.:J&~ar.J

"
'UO.:JN.:J'Uuum

..., "c1.I""i3fl'UW~fl1:iiI1Htf11iI1.JUIJi31r.J'U 11&;) 1
" etA

N"'UUU~"nNi3Y1

't SI cl ...,~U't1r.J1.J fl1.J

I).

1. YJ"lffn

tJ~\)mh~•

..• .-
2. 1.Jf1tflf))

~" 0.::5u~~1tfff1Cl

3. \l"'Y'lmff~fl•
"

'YI'Ufl1111)f)'U

tJ~\)mY1~•

50011".

1,00011".

2,000 li~L

5001lCl.

1,0001lCl.

2,0001lCl.

-JT

12x18 U1

"
16x26 U1

"
20x30 U1

..., ...,

'Htlfl (fl1t1)--
50

100

150

200

50

100

150

200

50

100

150

...,

(fl1t1)

37.10

55.89

67.64

41.38

57.10

79.55

147.98

.1 " " •••••• "'1 ••.•umtl'U111\)ll1ffU~'Il'U1Ifl1t1l1.J)~t1~nm 5 1'U

.1 " " •••••• "'1 ClIumtl'U11t1l111ffU~'It'U1Ifl1t1l1.J)~t1~nm 5 1'U

• 1 " " •••••• "'1 ClIumtl'U11t\)ll1ffU~'It'U1Ifl1t1l'U)~tI~nm 5 1'U

.1 "" ••••••u"1t1'U11t'1111ffU~'I 'll'1I'Y'l••

.1 " " •••••• "'1 ClIumtl'U11t'1111ffU~'It'U1Ifl1£Jl'U)~tI~nCl1 5 1'U

.1 " " •••••• "'1 ClIuCl1£J'U11t\)ll1ffU~'It'U1Ifl1£Jl1.J)~t1~nCl1 5 1'U

.1 " " •••••• "'1 ClIumtl'U11t1l111ffU~'It'U1Ifl1£Jl'U)~t1~nm 5 1'U

v _

•.•• " " ••• "" .1 " "ddt'l1v'J1ff)1'1f11111)f)1.J1I1flllfl1111'l1'Uff" umtf'U11t '1111ffU~"••

'll'1I'Y'lU"~'U11'li"'~ltffllf)
••

" "
"" " " ••• "" .1 " "ddt'lff)) 1ff) 1'1f111mf)'U1l1flllfl1111'lf'U ff" umtl'U11t'1111ff'lf1l'Y'l

•• ••

tm~'U11'liff~ltffllf)
" "

"" " " ••• "" .1 " "ddt 'lff)) 1ff) 1'1f111m f)'U1l1flllfl1111'lf'U ff" u mtl'U11t 11111ff'lfll'Y'l••••

,
f)f)1.JU"~'U11

cl

tftl1Y11!lU*
d ClI

ffU~" )l1ff 591

d ••.•
ffU~'I )l1ff 591

d ClI

ffU~" )l1ff 595

d ••.•
ffU~" )l1ff 591

d ••.•
ffU~" )l1ff 591

d ••.•
ffU~" )l1ff 591



, " ".
d -Cl 0 QI ••. 1 " 91' QI 0 QI Y do 91 QI 9J.d _. 91 'J/~l'n:n'1 4.1 'll''W~'tIV'lm'Jl''W:::'tI'\.Jl~'tIV'lm'Jl''W::: 'W1lf'Wfl'tlV'llJt'!ltJ'tI1111l1flV'Wf11'ilfllfl 'W1lf'WflUlf'l1~t'!tJ'tIV'lN'l'tl11U~'l t'!fl'llW:::f11'iff'il'lff1'i ff1J'WlJt'!ltJ'tI1111l1 ut'!:::

N'l.u'11U~'l~N~~ '~l'ntJ1Jn1Jff1l1~'ii1'W (~V)

.•..

~'U~'tIel'l.fll~U:::

"''''
4. m~V:::t'!1l1'WtJll'"

il~~'wm:::~nl

5. 'tI1~lmm~1

il~~1tJm:::~1'll

6. lmHl~1

il~~1t1m:::~1'll

'llUl~'llel'l

.m~U:::

20x24x8 CJfll.

6,1501lt'!.

6,5001lt'!.

..
o <V

U1'HUfl'llel'l

_I SI SIlJi;lUJ'lll1Aill

, <V

flelUfll"i'H1Jfl

(fli"'1J)

500

300

500

300

500

.. .
o " V .:t

Ul'HUflU'H'IA'ili;ltl

SI
'll el'lN'I'll 11U~'I

<V

(fl"i1J)

173.30

225.37

<V SI'" _I SI SIi;lflllW:::fll"i~nl'lUl "iUUUlJi;lltl'llllAill

<!I J/ J/ '" ~ _I J/ J/ "''''1'Jl'V'i1ff'i1'lfl111l'i Vt.l1l1flllfl111l'Jl'Uff 'I lJt'!1tJ'tI11111111ffU~ 'lVll'l'"

"" dd.Jy ~ fJ/ 91

~-:''Wm'lUt'!:::llff'tl11'VI~1'W'I.J'WN1lf'W1Ulf'l1l1fl
~ ~

<!I J/ J/ '" <!I _I 'JI 'JI "'''' 'JI1'Jl'tl'i1ff'i1'lfl111l'i Vt.l1I1fl 11fI 1111'Jl'Uff'I lJt'!ltJ'tI1111l11lffU~'ll'tlll'"

flltJi'W'i:::tJ:::mn 41'W
~ ~

<!I 'JI 'JI '" <!I .1 'JI J/ '" '"1'Jl'V'i1ff'i1'lfl111l'iV'W1l1flllfl111l'Jl'U"''llJt'!ltJ'tI1111l11lffU~'l 'll'1l'V'l'" '"

1lt'!:::'tI11hj"'~llffllV

<!I J/ 'JI ",': 'JI 'JI "'''' J/

1'll'V'i1ff'i1'lfl111l'i V'W1l1fl llfl111l'llUff'l tlmtJ'tI1111l11l ffU~'ll'tlll
...

mtli'W'i:::tJ:::mn 41t.1
~ ~

<!I 'JI J/ '" <!I tl 'JI J/ "''''1'll'V'i1ff'i1'lfl111l'itl'W1l1flllfl111l')j'U"''l t'!ltJ'tI1111l11lffU~'l 'Il1l'V'l
... '"

1lt'!:::'tI11',jff~llffllV

SI ..,;

N.:i'llnU~.:it1

~l4"'.ct Q.INllVl &~At1tl1Jfl1J

..•
U1J1Vl"i~1'U*..•

'" QJ

ffH~'l 'iYlff 591

ffU~'l 'iMff 591

lf1l1mlf~ * lf1l1tl~'l ff1l1~'ii1'W1J~1J'YIC]f~lVit'!lvJ1J~fI(seattle fabrics, Inc.) (mflN'W1fl 'tI)

<9 lIJ 'lIJ 'JI 0 'JI 'JI d <V 'JI lIJ 'JI.s .J" J/ '" 'JI .1 'JI 'JI- lf1l1tJfI'l llll~'W1llt'!ltl'tl1111l1'YIlfllflWJtl M. purpureus TISTR 3090 ll1tl1JUlf'l1'WV'l1l1fll')j'V'i1 1l"''i1'lffU~Hl'tl1l1J'WlJt'!ltJ'tI1111l1



d _Id t:1 't CV 'jJ j} '1 rlQ,JQ rlds'l9J't Q./~1':il':)'I'14.2!1J':itJ'lJI'l'1tJ'lJ'Ul'11'UfHm':)'Utl':)N':)'lJl1H~':)'UvhmYf)f)'lJ'lJfHf)tl':illltl 'If'Ul'11'Uf)'Utl.:)

tl~ltJ~l1l~lritl'U O1':i'l1~fHVhtl'U'1'Um'lf'U~tl~lJ1~':iIVhtl'U

54

37.10 a

41.38 a

55.89a

57.lOa

67.64 a

79.55 a

'I1ll1tJm~ 9i".njmJ':i~fhtl'lJ 'I1lJ1tJ~':)'liijml1JU~ f)~1,:)tl Vl.:) ij umhfl' \lJ '1'11,:)~~~~':i ~~'lJ
ds ~ V

mllll'lftlll'U':itltJ~~ 95

od 'J/ '" .1 'J/ 'J/ '1 •. 1 ••fll'W'YI4.1 f)U~':il':)~1':i~U~':)'lJ'U1J~ltJ'U1111l1'Utl':)M. purpureus TISTR 3090 'UTIm~f)'U'Ul~

500, 1000,2000 U~~ 2,000 iJ~~~~':i tl1lJ1rutlmtJ~11 50, 100, 150U~~ 200f)i'll

~lll~l~'lJ t1~llmYl~•



..; ~"'.I ~ ~ '1'" <IflWfVl 4.2 fll'H"'nH""HYU~~1J'W1JmV'tJl1dl1'UV~ M. purpureus TISTR 3090 'W1Jmf1V~'U'Wl~

500, 1000 u,,~ 2,000 ij,,~~I'l~ tl~mwtlmV,r11 50, 100 W'l~ 150 f1~lJ 1'l1lJ~Wl1J

il~~'".wffl~

55



(fl)

56

('11) (fl)

d 31 '" .1 31 31 '1 ""fl1'VfV14.3 f11':iff':iNffl':iffUll~UUumtl'IJl'H'ill'IJeJ~ M. purpureus TISTR 3090 tUQ~'V'Hl1ffllfl
~ ~ ~

'V1Ufl1111~eJU'lJU11l12xI8 ih 16x26 ih U,,:;: 20x30 U1 1J~lllru1JmtJ'Ii'1d 50,100

U":;: 150 fli'll \9l111~1~U 1J1l~1t1rll~

fl1'V'l~ 4.4 fll':iff~l~ffl':i~Ull~uu1Jmtl'li'1dL~l'IJeJ~ M. purpureus TISTR 3090 1umlleJ:;:~JJL'Wtl:lJ

'IJU1~ 20x24x8 t9JU~nJ\9l':i 1J~mru1Jmtl.ul1 500 fli':u 1J1l~1t1m:;:1l1fj



d ''JI d , .1 'JI 'JI '1 1 'JIflTYfVl 4.5 m·H"n·HnHmfl~1J'WucmJ'\JllllJl'IJtl~ M. purpureus TISTR 3090 t'W'\Jlfl 'H~llm

'U'WlflU~lll.~~6,150 ~~~ u1111ruumtl~11 300 f1i'll1Jfl~lt1m~fll'I:J

d ,'JI d .1 II II '1 1 IIfll'V'l'Vl4.6 fl1~ff~1~ffl~ffllfl~1J'Wumtl'lJl111)1'lJtl~M. purpureus TISTR 3090 t'W 'H~llm'lJ'Wlfl

U~lll~~ 6,500 ~~~ u1mruumtl~11 300 f1i'll1Jfl~lt1m~~l'I:J

57
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(fl) ('U) (fl) (~)

...•
.fll'VfVl4.7

QI )J ~.d.,
L'lflllW~~~'U11U~~'UtI~ M. purpureus TISTR 3090 1l1flm'll''W~ 4 'll''W~'Vl~l'Wfll':i

)Jd Cll ..:t d d

tI1Hl'lH'VltlW'I1.fl1J90 t1~fl'ltc}HHCJif.JL'l't1J'Wnm 20 'Wl'Vl•••

. .1" .•••. '1 v '1 v(fl) l"lL'llL'l'fl ('U) 'Ufltfltl':i (fl) 'U1~ 1'l1L'lUm (~) l'I1L'lUfl1

" "
.di "" ~v9J

4.2 fff)1:Jlf)l'i!V1"n.l1J!'lH)V1~V1'U"UCl~M. purpureus TISTR 3090
"'I .••• ..: ~ v "".••'" ""d V •• ~ ~ v ••
fl'fllllfll'j l~'HJlJl'll'V~~~'W 2 11ifltl Tli fll~j TI'jl~TID eJ'j'U'Well'l1l'jTU!1'U~ttr;'l~fll'j TI':il~ TIDV':i'U'W

d .a QI Q.I 'l "" vt1l'111'jll'U~ l1JtlL'l'~tfl~L'lflllW~ttL'l~':i~f.J~nm 'Wfll':itll':ity'UtI~ M. purpureus TISTR 3090 'U'WtIl'l1l':i1'W

d v V I ••••• V •• X d": v IIJVdU'IJ~llL'l~DL'llV'U111~1 l"l'U1111ifll'jL'l''jl~TIDtI'j'U'WtIl'l1l'j ~'WU'U~t'll'V':il~~TI'jN'lV':ill~~mf.J'l'Wnm

•••• I 11" d": V d V V Vd5-7 1'U ff1'Ufll'H"'n~fftltl1'U'UtIl'l1lm'U~ t'll'tJ'jlll~L'l"n~ 'lV'jlUL'l~ff'I'jTI'U'UtlL'llV'U1111l1i~~mv 'l 'Wnm
.

.•.. ...•

3 1'U (ml"l'Vl 4.8)
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flwm 4.8

(fl) ('U)
~ ~ ~ d
~fl1:Jtu::;fll'J'I~'J'ty'Utl~M. purpureus TISTR 3090 U'Wtl1'\11'J'1'Wll'IJ~ll~::;

.1 ~ ~ ""umtl'IJ111~1 'J'::;t1::;mn3 1'W

.1 ~ ~ ~ d(fl) u~ltl'IJ111~1 ('IJ) tl1'\11'J'1'Wll'U~•
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cl
fllVl'Vl4.9

,
.c:i ••• ~ .., .c:t..,~

4.3 ft fl1:n~tl.l'l1JJaJu~~'j~tl~l1~1m 'H)UU '11~ 'lH) ~C)j'lHYA VI'j VI'YI 'I1aJ flV11tl M. purpureus

TISTR3090

.cl d A ..:::I do.c::::t. do

tl~ffllC)fmC)ftl~nm 30 'Wl'Vl~tu'l11J)J90 tl~ffW]nW]Wff nm 20 'Wl'Vl '~t1.!'I11J)J90 tl~ffllC)f~IC]1t1ffnm
, .,

10 'W1Vill~~tltu'l1flij 100 tl~ffllC]1~ICMtlffnm 10 'W1ViUlmu~ i'~U1'I1irflmr~ ll~::;IU1t1U1VitlUff'IJtl~•••

9J G.I.r:t I y,d Add. e:.

H~'lJ11ll~~flUffm\9\1!1'WV1U11fll1tlUll'l1~'Vl~tu'l11J)J80 tl~ffllC]1~IC]1t1ffn~l 30 'Wl'Vl~tu'l11J)J90 tl~ffl
.cl .cl Clt. .d. d. .c::::t. d

lC)f~lC)ftlffn~l 20 'Wl'Vltltu'l1fl)J 90 tl~ffllC]1~lC]1t1ffnm 15 'Wl'Vllm::;tltu'l1fl)J 100 tl~ff11C]1mC]1t1ffnm" cu q cu., ,

10 'W1Vi'~Ul'l1irflll~~m~tIl'Yhnu 30.44,32.64, 32.03 ll~::; 30,82 f]~)J \9\lm11~U~h'Wff'IJtl~H~.ij'11ll~~

lrltllU1t1UlVitlun1Jffm\9\'J'~1'WV1U·:ht~'Wffll~~'J'l1ff591 mjjtl'Wn~I'Vlfl'Vl1'Vll)J'W~~~\9\1'J'1~~4.2 ll~::;••



. ~ ~
Q Q gJ 0 Q.I I 31 0 QI 3J

9l1'n03'V14.3 fJW lUJ1J11fl:::'j:::tJ:::rH'I1~eJ~fl1'H)'lJ11 11~ 'U111'UOOeJ'UeJ'lJ1111~ 'U111'U01111~ tm:::

9J ~.Q'10J.cl cvd~N'\Jl1U91~'VI~fl91 ~lt'VIlJ1Jf)mnJlm~lU

60

d
30 U1'V1

d
2. 90 ~~f1'ltC)ffltC}ftJff

d
20 'Ul'V1

d
3. 90 eJ~f1'ltC)fmC}ftJff

d
15 'Ul'V1

d
4. 100 tl~f1'ltC)ffltC}ftJff

d
10 Ul'V1

F-test

",. v
Ul'Yi'\.Hl

, SI

fl~'H~'I.m'Yi-03

50

50

50

"
o v SI

Ul'YiUflU'Yi-03

,.•• v
& 1H'1tJ(fl'no

30.44"

32.64"

32.03"

30.82"

NS

d •••
ffU91~ 'j11ff 591

d •••
ffU91~ 'j11ff 591

111JltJt119J * 111JltJt1~ ff1J191'jil'U'lJ~.y'VICU91t~"tvl'lJ~f1 (seattle fabrics, Inc.)

NS (not significant) 111Jlt1t1~ '1~ijml1JU910~1~mh~ih.rtl-fflflty'VINffi)~~'j:::~'lJ

(0) ('lJ) (f1)
, .

d Q.I CJJ d , jJ t:l I
.f1wm 4.9 "0'l:JW:::~V~~~~11U91~'VIm'Ufl1'jV'lJtm-:j9111J~tu11iJ1JU":::'j:::t1:::nm911~ "1

~ d d
(0) ~tu11iJ1J 80 tl~ft'ltC}f(ltC}ftlff nm 30 U1'V1

~ d d
(~) tlW11.f11J90 tl~ft'ltC}f"tC}ftlff nm 20 Ul'V1•••

(f1) tlW11.f1n 90 tl~ft'ltC}fmCUtlff nm 15 U111•••

~ d d
(~) tlW 11.f11J100 tl~fl'1tC}f"tC}ftlff nm 10 Ul'VI•••
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<:Il •••• J J ••••<:1 Q.J

4.4.1 ftn'l:jl'lfUVl'lJtl~1Jtl1UVlUflU"~ 11im'nHWI

o ~ .,l Q Iq~ '1 .I .I Q Iq~' ~ <:I o!l'W1H~'lJl1UVl~'VlH'MlLVl1Jl,,~mV L'W1Jtl~UVl'W'Vl5 'If'WVl LVlUfI 'fflH"1J (VHtl'lf 3.87) lf1"tl

d d d d Iq .I <:I .f~ d d
llf1~ (VHtl'lf 7.2) 1J~'lJl1JlilVfI (VHtl'lf 3.4) lCJilVlV1JL1Jm~1Jtll'W~(VHtl'lf 8.5) U"~'lJlm (VHtl'lf 10.6) lVlV1J
"

lhtJ':i~tJl ('~ltl'lf .7.5) 1~t.l'~Vlfl11JfJ1JlW)\P\':ilri1'W 1: 10 (tJ~mW~tltJ~1Jl\P\':i) ~1Jl~'Wlv' l11Jll"~l~'Wlv
" .

~ '1 0 _I _I .I .I Q 0 I o!I I o!I ~ 0 ~ '1 ~ o!I IH1V"~ L'W'Wl1J':i~1Jllm~1Jtl':iUVl'W'Vl5 'If'WVl 'W1U'lf 1 fI'W U"~U'lf 1 fI'W U"1'Wlm~1J Ll11VltlVl 'V'l1J11
tI tI A lli!I gJ.eY. .c:::S ~ .:f V 9J ad'..:!I 1

1Jtl':i11Vl'W'Vl4 'If'WVlfltl 'ffl':i'ff1J 1f1"tll1f1~ lCJilVltl1Jl1Jm':i1Jtl1'W~lm~'lJlm tJtl1J1VlV1till'lf 1 Pl'Wl1mal'lf

o!l ~ ~ 0 '1 ~ ~ i Iq ~ "" d ~ cv , .I .Id ?I -::'1 ~ 'i ""<:I1 fI'Wlm1~1J 'Vll L111ff'WtJm1JtJtl1J~Vl'ff'ff1J-'lf1J'V'l':i11'ff554 'ff1'W1Jtl'H1Vl'W'Vl'VlllJ'W1J~'lJl1JllJtlfIt1tl1JLVltJ1ti.•.

lo!I ,o!l ~~ 0'l~~'l1l1 ~ Q"~ cv ~'l1l1 d~ '1U'lf 1 fI'W lm~U'lf 1 fI'Wll"1~1J 'Vl1 l11ff'W tI m1Jtltl1J~~'ff'ff1J-'lf1J'V'l':i11'ff 555 U"~lj;f'W tl Ll11J'VltltJ1J'W...

:.1 .I.ok?l ~ 'i ""•• I o!I I o!l "" •• ~ cv cv d'WllJ':i~lJ1CJi~llJ'W'lfVlfl11Jfl1JVtl1JLVltl1tiU'lf 1 fI'W lm~U'lf 1 fI'W ~~'ffff1J-'lf1J'V'l~11'ff 470 ~~m':il~'Vl 4.3.....
d , V gJ i ~ ,01 tI~ A -: 9J cu=\' ~l1,,~m'V'l'Vl 4.10 'ff1'Wf11~tItl1Jlff'WtlHlt1 'V'l1J111Jtl'Hl~'W'Vl'Vl~5 'If'W~U''~'WltJ'j~tJl tJtJ1J1~t11tiU'lf 1 fI'W

1.e!1 "91 0iVY'lM Y Qc! I QJ CV d odlm~l1'lf 1 fI'Wlm1~1J 'Vl1 l11ff'WLVH1VVtl1J~~ff'lf1J'V'ltltJ'W':i11'ff503 ~~~l':il~'Vl 4.3 u,,~m'V'l'Vl 4.11.•.

.ci 11 Ci} cl qJ.c:I.U'IleJ-3UYUItIL'YItI'lJflmnnm 5i'U*

, ~ I '4 ~U'II1i'lU U'II1i'lUU'l::Vl1J
'11UV1 '11eJ-3

u¥uitl

1. L~uifJhnJ ~'lh:a.h
2. n,~J]J

..••

3. Ln"'eJun~

4. ]J~'Il']JLiJfJfl

5. lCJ1L~t1]Ji1Jfl1{'lH)L'U~
~ ~

6. 'Il'~Lll,

2. 1tVUifJ~'fJ 11. Jl'l.h~'lh
2. n'~~]J

3. LflfteJUm

4. ]J~'Il']JLiJfJfl

5. lCJ1L~fJ]Ji'lJfl1{'lJelL'U~
~ ~

6. 'Il,=JLll,

7.5

3.7

7.2

3.4

8.5

10.6

7.5

3.7

7.2

3.4

8.5

10.6

i1ff'1J-'II1JVJ'j111:'f470
••• 01 cv

nn1J-'li1J'Vi 'H1'i:'r554.•

••• 01 cv

nn]J-'li]J':j 'jl1n 554
"'01 cv

nn1J-'II1Jl'l ~l1n 555.•
••• $1 cv

nn]J-'li1Jl'l ~il1n 554.•
••• 01 cv

nn]J-'li1Jl'l ~il1n 554.•

i1'li1Jl'l~tl'U 'j11n 503"
i1'lilm~m..\'j11n 503"
••• I cv

n'li1J':jtltl'U ~l1n 503

ff'li1J':j~tl'U ~11n 503

ff'll1Jl'l~tl'U 'j11n 503"

i1~lJ-'II1J':j ~11n 470
••• 01 cv

nn1J-'li1J':j 'jl1n 554
••• $1 cv

nn]J-"$]J':j 'jl1n 554
••• 01 cv

nmJ-'lf1J':j ~l1n 555
••• 01 cv

nn1J-'li1Jl'l ~l1n 554"
~" cv
Cl t'l'1J-'li1J':j'j11n 554
••• , cv

n'li1J':jeJtl'U ~l1n 503

ff'li1J':j~tl'U 'j11n 503

ff'li]Jl'l~tl'U 'j11n 503"
ff'li1Jl'l~tl'\.J ~11n 503"
ff'li]Jl'l~tl'U 'j11n 503"

ff'li1J':j~eJ'U ~11n 503

* 111J1V~~iY1Jl~':i:ql'W1J~,r'Vlq}~lYimvJ1J~fI(seattle fabrics, Inc.)
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"
(fl) u'lfhnchih~Ul 1 fl'W

" v a(~) 11'lf 'W'ffl',H'I'lJ 1 fl'W

" a a(fl) . U'lf 'WlmHJUfl~ 1 mJ

(~) .U'lf''WlJ~~llJliJtlfll fl'W

('i1) l1'lf1'W1C)fl~tllJilJfl1{lJtl1'W\9l 1 fl'W
"

(IQ) U'lf1'W~tt.rl 1 fl'W

,: ~ 31 rp

(fl) U'lf1'W'W1U'J~Ul1 fl'W U~d\9l].J

'1 V a V V('U1) U'lf 'Wffl'Jff].J 1 fl'W U~d\9l].J

'1 a a V V(fll) U'lf 'W1f1~tlUfl~ 1 fl'W U~d\9l].J

'1 ~I a V V(~I) U'lf 'W].J~'UllJ11Jtlfl 1 fl'W U~d\9l].J

'1 i cl IIJ" a V V(111) U'lf 'W C)fl~W].J IlJfl1'JlJtl1'W\9l1 fl'W um\9l].J
"

'1 cl V a V V(IQ) U'b' 'W'Ultll 1 fl'W um\9l].J
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cl .:::I I SI l~ c,~ .d y 'j) ~ rI oC::\ : ,. ~d I ClflWfVl 4.11 ff'lfll~tltlU'IItl,mn ..1wtnrJ'I'WtlllWJtllltl'm~U'Vl 5 'lfUV1 U~::::Ullh::::'lh t~tI,)liU'lf 1 flU..
I a ""

U~::::U'lf1 flU UmlPlll
"

(fl) uoiluUllh::::1l11 f:~J

('11)uoilUffl'HVll 1 f:u

(fI) uoil UAflfitltAfl~1 f:u

1('1 ~I a(~) U'lftU 11::::'11lll!u tlfl 1 flU

"1'i-=' 11) 0' a(11)U'lftU t9f!~tlll t'lJf)1':i'lJtltUIPl1 flU
"

(IQ) UoiiU~!(h 1 ~U

,: ~ 'j) 'j)

(fl,) U'lf'lUUlll':i::::1l11flU UmlPlll

'9 "a" "('11) U'lftUffl':ifflll flU U~')lPlll

'9 a a" "(fit) U'lftU!fl~tlum 1 flU U~')lPlll

'9 ~I a ""(~,) U'lftUll::::'IIlll!utlfl 1 flU UmlPlll

'9 '1 -=' 11) 0' a" "(11,)U'lftU t9f!~tlll t'lJf)1':i'lJtlt'UlPl1 fI'U UmlPlll
"

'9 -=''' a ""(IQ,) U'lft'U'II!tl11 flU U~')lPlll

4.4.2 m1Ut)'lJ1ttu1f." 'I1turi t).•h'un t)
"

" "1 11) i" 9 0 ~I -=' '1 ""-=' 'atltlll!tI'U tI!'\111Ur-l~'II1')U~~~::::mtltUUlll::::'Ullllutlfl (~W'lf 3.4) t~tI,)lifl1':iU'lf 1 flU"
~ll i ..r!$ltl~ U~::::"'l~U1 Ul!ff'U itl i lill!-vi tI'lJiYn'lJiYll1lPl':iill'U 'lJ~1J'Vl~IPl!Yi~!vJ'lJ~fI ~'lJ'.hr~'Uitl i lill~~..

d " cv .d , ~ lJ] 31d ~ y ~l Q,I I 'j) i 11)ffffll-'lfllYl ':iliff 555 (m~'Vl4.12 fl-'U) UlPlllltldl~ n'VltlWlifllllitl~ !uunm 7 TU ~'lJ,)1 lffU tI!'\111.....
~~tlll~')tliYU~~'IItl~ M. purpureus TISTR 3090 nfl')lll iJJfI~~,) iYl1::::~~~~(m~~ 4.12 fI)
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(fl) ('lJ)

(11)

d '" " 1 11) d" "". "fll'VfVl 4.12 flfl':l:ltu:mn.,l V l'I111'YlVtl11111Vft'Ull \I'illfl'lJ11Ull\l

"111) d """ cv(fl) 1ft''\...IV l'I111'Yl~tu'l1JJ11'\1tl\l':i~V~nfll 2 1'\...1

('lJ) 1ff'\...l1Vi'\111~tltu'\1flijM'tl\l ':i~V~nfll 21'\...1('UtJ1v1mu)• •• u
, .

" 1 11) ".".". .o!t 11) "". "" " '"(11) m'\...lV l'I11111ft'CJl'llfl\l111tl11\ltJ'Yltltu'\1fl11'\1tl\l ':i~V~nfll 7 1'\...1•••

~ 0l.I If

4.5 ff m,n fll'nn ~~.fl Wt}'l

"1 """ "" "d.J ""
1J':i':i~Vl\l'lJ11Ull\l '\...IQ.:J'VH'l1ft'lIflmVVlfllft'lIfl Ufl~'lJ11lW11 (fllVl'Yl 4.13) CJl'\IQ\lVlfllffllfl Ufl~

SI oQ ~ ~ 3J ..:S ~I .c!i d.d ~31 ~I ~ I 91 cvf.l1VVlfllft'lIfl ullVl'\...lfl1l1tJLmtl\lull~'\...Ifl lfl'U'YlOtu'l1fl11'\1tl\l 1u'\...lnfll 1 11ltl'\...lVl1J11Vl\l'lJ1JUll\lV\lfl\I•••
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I
t:!

'U'YI'YI 5

el 1h.hltl !!tl~~1Uf-.l'tlf1111~tl
Cl

5.1 {JjhJ'nmftlmjl~t1

.1'" .1 'JI dq 'JIq '" ••m'lf'W~1l-n~lJ'jll1WlJ-n1V'U11V1!'lf!'Wtl1'jrHWHn'jmL~~'Utl~ M. purpureus TISTR 3090

~L'I1111~ff1l1~llrivJ-n1ffn'U'W1~1I;1l19'l'j500, 1000 u-n~2000 ii~~~9'l':i '1HlllrulhmJ~11 50, 100 u,,~

150 fli'll 9'll11~l~U ~~9'l~~.o'11U~~1~37.10, 55.89 u~~ 67.64 fli'll mll~l~U ijmfltl{'U'\.n~tJ~1J1m

500, 1000 u-n~2000 il~~~9'l':i tJ;1J1wlImV.o'1150, 100 u~~ 150 (U~~ 200) fli'll 9'll11~l~U ~~9'l~~.o'YJ

u~-:j1~ 41.83, 57.10, 79.55 1l~~ 147.98 fli'll mll'~l~U 'Ul~ i'l1~U({l'U'\.n~tJ~1J19'l'j6,150 iJ~~~9'l'j

tJ~1l1WlI-nlV.o'11300 fli'll ~~9'l~-:j.o'11U~-:j1~173.30 fli'll U~~i'l1mL({l'U'\.n~tJ~1J1m6,500 iJ~iiii9'l'j

• I'" _ I . 'JI QI '" 'JI lit 'JI QI I • I'" _ I 'JI dlJ'j1J1WlJ-n1V'U11300 mll ~-n9'l~~'U11U~~!~ 225.37 mll ff'J'Wfl1'lf'W:;;Lm:;;lJ':ilJ1WlJmV'Ul1V1

1liL'l1111~fflli'Wtl1'j~ii9'lffl':iffll~~'Utl-:jM. purpureus T1STR 3090 1~uri ~mffn'U'Wl~tJ~1J1m 2000" "
ij-n~~~, 1I;1l1WtJ-n1V.o'11200 fli'll Q-:j'rmlff~flVl'Wml11rtl'W'U'W1~12x18 ih 16x26 -a1 u-n~ 20x30
"

-a1 tJ~1l1WtJ-n1V.o'1150, 100 U~~ 150 fli'll 9'll11~l~U U~~m~tl~~iJd:jVll'U'Wl~ 20x24x8 lG}1'W~lllm

.1'" _ I 'JI QI i .I'" • I 'JI d QI I _ I'" • I 'JI d. 'JIlJ'1l1WlJ-n1V'U11500 mll 'Wfl1'lf'W~U-n~lJ':illlWlJ-nlV'U11V1L'111J1~i.Yll~-:jflm1lJ'j1J1WlJmV'Ul1L'j1l9'l'W

4' oQA gJ~.q SI oQ"1,aCll CVG) QIII~~9'ltltl1'j ~~9'lffU~-:jU'WtJmV'U11l'rl':i1:;;mtJ'j11lWtJmV'U11111mmJ!tJ llltlLfl\9ltl1'j'l111fll'Wfffl1'rl'l111fl

d QI '" 'JI .J. 'JI1It I 'JI 'JI. 'JI '" : .%U'U-:j '1 illU'Wffflff'il~~-n9'lfl1111'jtl'Wll1flG}1~Vl1i'11!llffl11l'jm~U1Vf1111J'jtl'W1~ Vl1i'11Lfl~ltl'W1'U'Wlllfl

.i 'JI.I 'JI •• d. •• .J •• I "" 'i 'JI •• QI d lit 'JIVll 'I11J~ltJ'U11lm~U-n~llfl-n'W'UV-:jUV~mHJtl~G}1-:jll~'''\9lVtl1'jl9'lU19'11l~~ff'jl-:jffl'jffU~-:j1l-:j'il~L'I1'U11l'illfl

'i P 'i.a i I _ I"" 'JI QI J '" 'JI "": .%'U11l1'I1~lltl11l~~'U11l!'I1~lllV fflJ'jlllru tJ-nlV'Ul1 500 mll L'lfV'jl'il~~~9'lfl111J'jV'Ull-n~Lfl1l1V'Ul'U'U1J1fl

o GI V",I SI.:id d ~ rI 1 dt q I ~ 9J Q.I IVl1!'I1lJmV'U111l~~llff'lfll~-'U11 ll-n~llfl-n'W'UV-:jUV~flVeJV-nU9'lLllV!ff~h1J1wtJ-nlV'U11300 mll 'rlUl1

i QI Q d 9J ..•.1 'j) d. 0 9J 'JJ 0 9J .cl. Q.I cl'1 llU 'Uffflff'il~~-n9'lffU~-:jl'UllU'UlJ~lV'Ul1 LllV'U1111VUU'I1-:j U~ U~1'U1~-:j'U11U~-:j1J1LVlVUflUff

1119'l'ji1'WU~'I1w~9'll~mvJu~f1(seattle fabrics, Inc., 2005) 'rlUl1~-:j.o'111l~-:j~ffll~-:j'j'l1ff 591 ff1'W1'W

• I'" • I 'JI. d lit I 1 "' .• 'i QI 'JI ••m'lf'W~1l-n~lJ'j1J1WlJmV'U11V1!:;JL'lnJ1~ffll '\.Jtl1':i~~9'lffl'jffU~-:j 'jl111U'Wffflff'il:;;ff'j1-:jffl':iffll~-:j 'lfll'rl
••

QI 11)'JI1I) I ~ .1 ~''JI "" lit :.% • q 'JI. I 'JI •• d.ll~QI'U11 !1l !ll ffll1l ffll tl U'UlJT:'lltJ'IJ11l 'ill U~:;;m~ IV'W1'U'\.J1J1flVl11'I1lJ-nlV'U11U~ ~ll~~llfl-n'W 'Utl-:j

UV-nflVeJV" Lrlm.'ll1J1Vuu,r-:jU1l U""1'W1~-:j.o'11U1l~1J1LYitlUtlUff1J19'l'ji l'U'ijf9'llYi~l~U~f1'rlU11~ 1.0'11
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I.A .•• "" ~ ~ "" 11 I 1 ~ 1 ~1191111'tl'Vi~1~ Wlm~ ~n \1l'lH f~l ~fll11n~ 1'Il.J'YJl.Jfl1 ~~nl'l1L1~1~~'VitJ11'U 1~ 11nl1fl111n~ 11n l1fl1

••• ~ lI) P .1"" I '" 0' •• 1 0' I '" 0' ••• ~ lI) ~'lffl11rHl ~nl'l~~'U1111~~ l~lIJ7111W1I'lflfl11tJfllfl'tl'H1(1~l"ln1fffl ff1l.J 'Ufllfl'tl~ 'iI~HnI'lH~'\J11U~~ 1 PI l.J

tli1l1W 11J111'1fl~1~tlm.Jmffti''tldl~iJi:'Vrl1f1tul'l1~ffi)&l ~'.i ~~'U m1:JJ1~'tlJl.J ~'tlVn~ 95 U~m~tJ1U, fll'.iu

.•. ~ 'l.:i tI 0 lJt 9J I I •..•.1 rI I .do tI 9J ' ... .1 tI 0 '1~Hn91H~'\J11U~~ l.J'Ufllfl'tl'.i'il~l'lll~~lVm1l"lm~1fl ~'I"l'.i1~ff1l.J'Ul.J'U'tl~'Ufllfl'tl'.i'il~fl11~fl11l"lm"'fl l'l1 11
" ..

fll'.i fl1l.Jl1n~ fll'.i '.i~1J1V'tllfllfl''ll.J 'tlll11~Vi11~ ~1Vfl11 ~ ~Ul.Jfll'lf'W~ll(l ~1Ji 111tu 1J(l1V.u1TVi~11:JJ1~ ff:JJViff~•

il.Jfll'.iH~1'I1~'tlfll'.i~11~V~~1~tJ'il1fl1l1fl11JU'tlV A'tl 'U1~111(1llA'1'U'LJ1~tli:JJ11'1'.i6,150 iJ(I~~m 1Jimw

1JmV.u11 300 fli'1I 111(1UA'1'\Jl.Jl~1J~:JJ1\Pl~6,500 iJ(I~~m' 1Ji:JJltu1JmV.u11 300 fli':JJ Ufllfl'tl{'Ul.Jlfl

1Ji1l1m 2000, 1000 11(1~500 iJn~~I'I'.i 1Jimw1JmV.u11 200 (l1n~100), 150 U(l~ 50 fli':JJ 911:JJ~1~'U

vJn1ffti''Ul.J1~1Ji1l11'1'.i2000, 1000 un~ 500 iJ(I~~\Pl~ 1Jimtu1JmV.u11 150, 100 un~ 50 fli':JJ 1'I111~1~'U

'" .l'::~ "''''<!I •••''' ~ 0' ~d ~ 0'
fll·H91'W:JJ1'lf'tlI'l~I'Il.J2 11i fl'tl 11ifll'.iff'.i1~ff1J'tl~'Ul.J'tll11l'.i1l.JU'U~ U(l~fll'.iff~1~ff1J'tl~'Ul.J'tll111~•

d , .••'" ~.I 0' ~ d '1 ., ~ '1 .1 0' "'lI) ~ '111'U~ WU1111ifll~ff'.i1~ffIJ'tl~'Ul.J'tll11l'.i1l.Jl1'U~ '.i11:JJ1~l.Jffflff'il~ff~N V'.i1 ffIJ'tl'.i l1(1~ffl'.iff Ifl fllV l.J•

., I ~·.I 0' d.1 ~ ~., 0'., '1 ., ~ '111m 3-5 1l.J ff1l.Jfll'.iff'.i1~ffIJ'tl~'Ul.J'tlll1lm'U~ (lJmV'U111'il1'1"ll.J1i'lfVl.J1f1)'.ill:JJUl.Jffflff'il~ff'.i1~ V'.i1•
tI d V 9J 'JJ Q.J Q.J:' ,::S e::, 9J ~ ~.d d .c:::u:::1d

ff1J'tl~ U(l~ff17ff'Ul.J1Jn1V'U11~'iI11~fllv'll.Jnm 3 1l.J fl~'W'Wfll'.i1\Pl'.iV:JJ~'lf'tlI'l~\Pll.Jl'l~2 TB 11l'W11il'l

I.lt. Q 9J 51 ~ 9J I oC)..Q 91 0' d
111111~ff1l UI'I111'tl'Vi'il17tu 1l'lN fll'.i fl1lln ~ 1'1'Wl'll.Jfll'.i Hn\Plll(ll'i1~'Vi'U1111ifll'.i ff'.i1~ff1J'tl~ tJl.J 'tll111 '.il1'U~•

Hal'l ff1J'tl{1~~1l.J1l.J:JJ1fl m~'U1l.Jfll~ H~m11 1~~lV U(l~ '1,*~'Wl'll.J~lfl1111ifll'.i ff~l~ ff1J'tl{'U'W'tll111'.i•

~ '" .1 ~ ~ .1" .•• I 1l]~' •••fll~'tl'UUl1~ff1'.iffUfl~'U'WlJmV'U11~ 'il1lllJ'.iH'W\Pll:JJ~tu11XJ:JJU(I~'.i~V~nm\PlNCO] Ifll1fl ~tu 'l1XJ:JJ
.c::s d oC:::Io l::S cS ~ ,::S

80 'tl~fl'11C)fmC)fVffnm 30 'Wll'l ~tu'l1XJ:JJ90 'tl~fl'l~C)f(l~C)fVffnm 20 'W1l'l ~tu'l1XJ:JJ90 'tl'Jfl'llC)fmC)fV'(I'
" ..

.cl <Q, .c::::S ,::S, 0 QI 'jJ .:i.d c:t.

11(11 15 l.J1l'l U(I~~Wl1XJ:JJ100 'tl~fl'l~C)f(llC)fVff11m 10 'Wll'l 'Vi'U11'Wl'l1'Wfllll1'Jm(lVl'l~tu'l1XJ:JJll(l~11m

Q,I , 4 Q.I 0 Q.I .J 1ft '<id 'I d Q.I 0 Q.J~~fl(l11 fl'tl 30.44, 32.64, 32.03 ml~ 30.82 m:JJ 1'I1:JJmfl'U C)f'J1:JJ:JJml:JJll\Plfl\Pl1~'tlVl~:JJ'Wfflfltyl'll'J

ffi)&l~'.i~~tJfl11:JJ1 ~'tlJl.J ~'tlV(I~ 95 tJ 1H~.u11l1fl ~'Vlfll'l~ 'Vl~:JJl.J191:JJ1lViv'UtltJ ff1J1\91'.i\11'Wil'1'I1VlnlvJ'U~fl. ~
.

• Y 4dd QJ I ~ ~ 91 91 ~ 9J I Q

'Vi'U11H~'U11Ufl~:JJffllfl~ '.il1ff 591 ll\Pll:JJtl'Vi'ill'jtu1'Vll~fll'jfll 11(1~\Pl'W'YJ'Wfll'jH(I\Plll(l1'Vi'UTI~tu'l1XJ:JJ90

'" "'?I'" '" i ....,g ~ ••.••. ~~Nfl'11C)f(lIC)fVff11m 20 l.J1'Vl IlJ'WtlW 'l1fl:JJll(l~nm'Vlll1m~ ff:JJ 'Wfll'j ~nl'lC)f~fftlflfl rl'tl~fl'Ufll'.i 'l1:JJfl'U11• 'lJ

l1~~il.J'.i~~'Utll'lffll1m'.i:JJ (All Ok GmbH, 2001) ~'I"l'U11tlWl1fliJ 90 tl~fl'Wb'm;Vff nrl1 20 l.J1Vi 1~'W• • 'lJ

.••.,l i ~ ... 1'" i ...~QWl1XJ:JJl'lll1m~ff:JJ l.Jfll'.itl'UI1'l1~l1rl~ rlflfl'ilm'.i1J (deactivation) 'Utl~'.i1 :JJ11l.Jffflff 'Wfll'.iHrll'l'Ul1l1~~

i l.J'j~~'UQl'lffll1m '.i:JJ

11ifll'jtJ111J'l,*'Utl~Ha\Plfitucv11flvftmJl'ln1fl'Utl~:JJtl{llfl'l.J'vl 5 'lfUfl 1~Wl ff1'j-ff:JJ (.wltl'lf 3.87)

.a.:i .c:S,od d ltJ rI d efV.cdlflrl'tlUm ('Vi1tl'lf7.2) :JJ~'U1:JJIUVfl('I"lltl'lf3.4) lC)f1flv:JJl'Ufll'j'Utll'W\9i (l'Utl'lf 8.5) I1rl~'Ulfll ('Viltl'lf 10.6)
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0' o'a "" I 3/ ~ .A 3/ 3/ 0' 0' ••• I 3/ ••• '"
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••• CII o'i' 1113/ I '" 3/ '" 3/ dI ~ •••fll'SlJn~H~l'1flWCVI 'Wm'l$'W~L~Ufl Q.:J'Vi~lffl'1flf1lt1'Vi~lffl'1fl Un~'\ll~Ufll C)$~m'l$'W~'Vl~3 'l$'W~
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, ~ "I I 3/ '" 3/ dI CII 0'91L'Vi'j 1~ ff~ ~ 1fl 'Wfll'j 1.1~ H'\.JflLLn~ 'j lm \1 fl fl11 f11tJ'Vin 1ffl'1flL1n~'\l1~ L101 Cl$.:jfll'S 1I'S'S~ flW CVI~1t1

<Q ~ II!lV J. d ,_~ QI ~ ,I': A.MQ.:j'Vinlffl'1fHLn~l.I~H'\.Jfl~1tJLm v.:jil~ H'Wfl ~~'lf1tJl.IV.:jfl'Wf1111J'lf'\.JL1n~fll'SU'\.Jlt1tl'\.J'illfH'lftl'S 1'lf'\.J~ tl'\.J

.s QQI I ,I d 1 ••I J ~ A Jt .!i iI " ls1 I "Cl$~~lflfll'j1\W'Vi1l11 f1111J'lf'\.J1JHnl'1tlfll'j1.1wtltl'\.J 'lltl.:Jl'lftl'jl'lf'\.Jlltl'\.J fltl m tlll H.:J'll11L11l.:JL1J11'lH L1n~

i " ...3/ CII 3/ cS 1113/d '" 3/ CII '" ,1 .: d v 0'ff 'Wm'Vimffl'1fHln1'S~~1tJtll.:J Lfl1.Jld'VltlWl1mJl1tl.:J 3-5 1'\.J ~~1Jfll'JU'\.Jl1t1tl'\.J'lltl.:jl'l$V'Sl'Vlff'Sl.:jffUtl'S
.' ca tU

• I'" • I v d q vq '" '"5.2.1 m'lf'\.J~L1n~1.I'S1J1Wl.Inlt1'll11'VlLl11J1~fflJL'lfL'\.Jfll'SHMlffl'SffLlll.:j'lltl.:j M. purpureus

TISTR 3090 lrltllmtJ1.Jl'i1tJ1.Jm'lf'\.J~ 6 'lfUll L1n~L1'l.hH'\.JU~lJltutlnlt1.u11 i~L1fl '\l1~ Ll1nL1fl1'\l'\.J11l

t1~lJll'1'S 6,150 iin~~IPl'S t1~lJltutlmtl.ul1 300 fli'lJ Lmmfl1'll'\.Jllltl~1J1IPl'S 6,500 iin~~IPl'S t1~1J1tu
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M. purpureus TISTR 3090 i~L1ri -Wmffn'll'Wllltl~1J1IPl'J 2000 iiCl~~IPl'S t1~1J1tutlnlt1.u11 200 fli'lJ
SI SI SI

Q~'Vinlff9ifl'Vl'\.Jf1111J!tl'W'\l'Wl~12x18 U1 16x26 Ul L1n~ 20x30 U1 t1~lJltutlnlt1.u11 50, 100 un~ 150

fli'lJ I'11lJih~1.J un~m~tl~~iil'UtllJ'll'\.Jlll 20x24x8 LCJI'\.J9iLlJlPl'SU~1J1t\.ltlnlt1.ull 500 fli'lJ
SI SI

Ad .cl a QI Y cl I
5.2.2 11'ifll'Slmtl1Jl'lftll'1.:jIPl'\.J'lltl~M. purpureus TISTR 3090 1.J'\.Jtlll11'SL1'll.:jLl1lJl~fflJfl11

3/' cS

1.J'Wtlll1n1'WL1'\l.:j

.C\ d <it fj) fjJ od .C\5.2.3 ~Wl'IfJlJun~'J~tI~nm'VlLl11J1~fflJ L'\.Jfll'StJ1.JLLl1.:jH.:j'll11L11l.:j'VlHClIPl'illf1M. purpureus

.1 3/ 3/ "l '" '" '"TISTR 3090 1.J'\.Jl.Inltl'\lll1~1 f1tl tlWl1111J90 tl.:ji'l'lLCl$nlCl$tlffnm 20 '\.Jl'Vl• 'U

0' " •••••• 3/ V q 111 V V dI '"5.2.4 1Jtl'HL~'W'VlUn~l1'ifll'StJtllJLff'W LtILl1lJ1l1t1H.:j'll11L1~.:JCl$.:jHnl'1~1f1M. purpureus
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