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Abstract 

Straw mushroom is one type of popular edible mushroom.However, the dark colour and 

damage shape of straw mushroom which was known as straw mushroom failed grade cause 

the harder ability to sold out.The aim of this work was to qualitative study for determination the 

sugar type in mushroom.The separations were studied in 6 mobile phase systems such as : 

system 1: acetonitrile : water = 70 :30 , system 2 : n-butanol : ethanol : water = 50 :30:20, 

system 3: ethyl acetate: acetic acid: methanol: water= 60:15:15:10,system 4 n-propanol 

:ammonia: water = 50:30:20, system 5 : n-butanol : pyridine : water= 60:40:20 and system 6 : 

methanol: chloroform =50:50.The four detection methods were also studied.The content of 

sugar especially trehalose sugar was analysed.The factors that effect on trehalose sugar 

content changing by storage condition at room temperature and in refrigerator, the fermentation 

of straw mushroom in 20% sodium chloride solution, acetic acid and ethanol were also studied 

too.Finally, the separation method in trehalose sugar preparation from straw mushroom failed 

grade was trial studied.The qualitative study showed the system 6 which was the mixture 

solvent of methanol : chloroform = 50:50 and using 20 % sulfuric acid as detection solvent to 

detect the spot on the chromatogram were the optimum condition in this analysis.The trehalose 

sugar was detected in fresh straw mushroom.The ultraviolet visible spectrometry by the 

reaction between sugar and anthrone reagent to form colour complex substance which 

absorbed the visible light at 620 nm was applied to quantitative analysis trehalose sugar 

content in fresh straw mushroom and all processed mushroom.The result showed that the 

storage mushroom in refrigerator contained the highest trehalose sugar content at the first day 

of storage approximately 89.92 ± 0.14 mg/100 g of fresh straw mushroom then trended to 

decrease.The fermented straw mushroom in acetic acid also showed the maximum trehalose 

sugar content at 2 days of fermentation approximately 22.40 ± 0.36 mg/100 g of fresh straw 

mushroom. Finally , the separation method to separate trehalose sugar from straw mushroom 

failed grade should be treated by preparative thin layer chromatography before content 

analysis. From this experiment, extracted trehalose sugar from straw mushroom in acetic acid 

medium gave the crude extracted 0.01 % by weight. This research proved that straw mushroom 

failed grade could be prepared value added product as trehalose sugar. 



~l,)tI"lJ El"lJ ElUf! rutn;nUu,tll1ll~l ~~f'Yn-\l1.j'''ru rulll~::-1i'tI t1'V11-111 tI1 ~"'im1-u,f!1u,l1d-11 d~1.b::~lU, 
'U q <II Q,l0J 

ii~dYll~ElU,t11iL~u,11'U."i11n-\l1Jlh::t11ruLL~U.~U. l.b::'<ihi] 2555 LUU.L~U.l1u,El~'VIu,u,nld@hdlu,-\llU,-1i'[J 
<II q <II q <II 

"lJ El"lJ ElUf! ru111f!-1"ll'1 Lf!aj fI ru::111 tll~l~~f t1'V11-111 tll;tI~1U,fl1U,l1d-1h~1.h::~1U,ii~i Y11~1 ~ 
• 
~ 'I'" d "" .. ..,d d .., 'I ~.....J' • d... • 

fl11t1 ElU,Lfld1::'VI mn1d L "ll'LfidEl-\ltl El 111-\1 Lfitl "lJ El".tl ElUfi ru ~11 Ln tl1".t1 El-\l Lu,nld1~ tlu,l1n111u,11t1 ~1W'll'1 [J 
q q q) q 

~;mlu,1~~1t11dfllFilL,"u,n1d-1i'tll~~lL1~Elcil-\1~ 

iirlU,lt1U. 2556 • 



lJ'YlTl~Hj8 ............................................................................................................... n 

ABSTRACT ............................................................................................................. "lJ 

t11:::nlftfl rutlnl1 ...................................................................................................... fl 
q 'II 

t'fl1Uty ...................................................................................................................... ~ 

uru;r1t1 ............................................................................................................... -;) 
... '1/ 

........................................................................................ u 

...... 
lJty".l5<i1111~ . ................ .......... ... .......... .................................. .................... .... ....................... .......... ".15 

lJ'YlYi1 ... lJ'Yl'll1 ............................................................................................................ 1 

d ....... d d '" 
lJ'Yl'Yl 2 ... L8nt'fl1Uiil:::~1'U,"l-;) £J'Ylbn £.I"l"ll8~ ....................................................•.....•... , ............ .4 

d c.d 0 oA ~ a...,.. 

lJ'Yl'Yl 3 ... "lli<illL'U,'U,nl~"l-;)£.I .....................................................................•.•..................... 15 

...... , 
t'fl1LfllJ<iI"l8£.11~................................................................................ .................. 15 

~t1n1m Lfl~8~aj8 ..................................................................................................... ".16 

t'fl~i"lEl[jl~................................................................................ .........................• 16 

..... 
"lli'Yl<iliil8~ ............................................................................................... 16 

d 
lJ'Yl'Yl 4 ... ~iilnl1'Yl<iliil8~ ........................................................................................................ 24 

d 1.1 "'1.1 '" lJ'Yl'Yl 5 t'f1 811 ~l£.1~iiI LLiiI:::"lJElLt'f'U,aLL'U,::: ................................................................................... 39 

lJ1~rul"in1lJ ............................................................................................................ 47 

11lfl~'U,"ln ................................................................................................................ 53 

1.1 """,,, .... '" 1 
1:::"l<il£.l8'V1"l'VI'U,1 fl~~nl1 ............................................................................................ 57 



.rl1VnJd:::nmJ 2 lf1d.J~fl.J9(1 OH)-Anthracenone 

1l1'Wlh:::mJu 3 nfl'1.nnld~rub~miT;)ln 111 bflnmil<nlfl 
~ ~ q 

...... ~ 

<nb£.JU,U,lU, 31" 
'II 

9 

13 

14 

22 

25 

27 

28 

30 

32 

34 

35 

36 



d 
~1d'h'l'YI 

1 

2 

3 

'" 
fi1 Rf"llfl.J~1d~:::tntJih~1tUJ1~d~1U 4 ".D'ii,~ 26 

31 

33 



· "'" 1111111 

t1"nnlJ';h :wvhfaJb VoIl:;b~~'Vh.,1:I..I1mJl tI bbliifl tll.,1i:ni~laJb ~~vll.,1dh\'b ~~riu fllJU1.,1 ';l~flmi fluil.,1 

a flWUlaJ~lUl.,1 1,a.iVlltlb 'Yhb ~~ 5u G)rimhlaJl ~.,1'Yh 1 vi fllt1nTmilJfnMl1,a.iulun:wam~m:;~h~ilf1.,1 'Yil 
~ q 

VoIu';h:w nTHbtl1"JtI b ~ ~ vll.,1 1,t1 bi]u~ fi~n mor15 u G) ';.,1 ~ utl""'qJ VI1 ri Hl ~ ty"lJ fl.,1 b n MWrm1"lJl.,11"l tI HTV\ flJ 

n1"ru.rii~ci'.,1 b ~~vll.,1 thi'l 'VI1-mnlJ b ~~vll.,1~ln h.,1b1-flU'1fl ttl ~f1fl~~Unl1""lJuci'.,1riiihi'l ~:;'Yil1v1 b ~~ 

1 t1 . 1""-"l ""' A' , d 0 _"l "" t1""' ""' ~ "" Unl1" f1ntllt1 "lfbuU~11"1"nMl~11aJ"1l''U. (moisturizer) mb~1"fl.,1~lfll.Jbu'U.~'U. ~~lJ'U.'U.lmfl'Y11" 
~. ~ 

1 



2 



2. nTJftm~1111.J~ rn1l1~iLfl11::vfyh 1~tJ L 11f1Url'YiULLiilftfl1:JJ1111n1"1-W 
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lJ'Y1'Y1 2 

.cI cvo,..o OJ d d ~ ~ oCt. d 

medicinal mushroom 'Y11-;)nn'\.l,~ fI€J L'VI~'VI€JaJ L'VI~'VIfl'\.l,-;)€J 
'II 

.. .....,.d1'" do .... 
L V'l11::aJflrutUJ1J~'Yl 'VI~1 1€Jl'V111'Yl~1f1ty (Barros. ,et al.,2007)( 

Manzi, P., et al.,2001). 
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(Barros.,et al.,2007) 
q,; ..:::to A' q,; d a "I a,... 

<iliUnTHn~HUfI.:lfln (Chen, J. N., et al.,2009). <iliULLUfl'Ylb"'HJ LLGl:: bT'H~' ( 

"li'JrJ1unT~iiU:IJ::L~.:l'VIflirJ ') "D'U<ili'JrJ (Chang &Miles, 2004;Regula &Siwulski, 2007.) 

L~<il'VIi!iU~f1 t~<il"D' u'<ild'iin1<ilfl::iilu 'VIGlirJ"D'U,<il steroid, triterpene, alkaloids, glucoside, 

.: ... 
L'VI<ilU'J 

. ..... ... 
Volvariella volvacea :IJ"D'f1~i:IJty Straw mushroom 

.. 
'VI1f1 
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d1.l':h...:J"lJeh'IL~WI'Yh...:J (Structure of straw mushroom) 
'II 
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I 

x 
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" 

6.4 ("lJe:J.J'ihVI'UmLlK.J) 
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Lrl fJ 1[J 
., 
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.., 
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linked ;j El 0, 0-1, 1-glucoside bond 

QH 

HO~OI"\O"'y:~ OH 

HO<;'·Y. "/0 O. "/OH 
OH H . 

OH 

-vim : Kidd LL~:: Devorak, 1994 

:' a 1 ad d a '" ..... D D . 
U.11i11~'Y1·Hn ~fnJ"lrEl'YlL·HJn'Yn;r:l'm.l1~1~li1dfHl U- -glucopyranosyl U- -glucopyranoslde 

(U,U-Trehalose) 

3J1i.'l13JLfH~~ : 342.296 g/mol (anhydrous), 378.33g/mol (dihydrate) 

';)1i1V1i.'lEl3JLVli.'l'J : 203°C (anhydrous), 9rC (dehydrate) 
q 

1832 lli1t1 Wiggers ~e:J3J11u,fl 1859 
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fl1'V1T:il~£.I,nnfl:l-H.Jhtl t1b:1J~nl (Kidd bbG'l::: Devorak, 1994) 
q 

hydrolysis 

VI ... '" btlU b61UJ't1dulbG'la-(trehalase) 

1994)( RoserbbG'l::: Caloco,1993) bl"ldl:::~dl£.1 . .:nUl1Jl~1G'ld"li"l£Ji'1Jn1Jltld~ulvrRJ~""11~ (Arakawa 

bbG'l::: Timasheff, 1982) UtlmnndJl~1G'l't11ul1mnr.:J"li1£.1b ~3Jfl113Jfl.:J<i1'lJtI.:J1G'lltll6jj"3J 1 U 

bfl~t1.:JiJlt11.:J( Patist bbG'l::: Zoerb,2005) 
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tVI~"~fh4>ua{[~'nn t't1 n'n¥! (Thin Layer Chromatography) 

ffl1i'"l a ~h-1~ nVl u~ 1 {UU.ffl11!j1l1fl a ~ii-1nlJrl 'i):;dl~nl1LLun Lrl ali ffl11!jIII fl Lfl ~ au. rlhiLfl ~ au. rl 

t.hu.mrl~lLLVlu.-1ffl1rl'i):;LLun n~lnnl1LLUn~'1'i):;alfliJnl1~~';uuu.lnIl1flatiii-1nurl VI~a n11 
'II :;.) 'II 

, d_t9 CL,.o .~ Q;'Q"o d dd I Q..o 4 Q..oI - .d 
~:;~1 tJ1:;VI'"l1-1 fflTYIL lJu. '"l !JIll fl a ~u.-1 nU'"l!j1l1mfl~ aWY1'YlLL~n~l-1nu. Vl1a nl1n1:;'i)1 tJ~T'lH)-1 ffl1'Yl 

'i):LLun 1 U.ffl1i'"l a r.il-11:;Vlil-11!j1l1fl a ~ii-1 nU-l!j1l1flLfl ~ au. rl LL~mh-1 nu. ~-1'i):;~1 :JJl1r1 Lwn ~11~1'" GJ 

.............. 1) 

ffl1~~.;uLuwn~nlL"iI~( Harry W. Lewis LL~:; Christopher J. Moody, 1989)( Baron, D.N. LL~:; 
'II 
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n1"mtlmi1W11tllu,~1mh.J;hiWlfi ( Baron, D.N. Utl::: Economidis,J., 1963) 
q 

.... 111 .... d ..1111. 1 .... ........ , .... 
tttln fI f1mnnnu, bWi t 'V'f11:::-,,:::tfl tlflWYI blJ'V'flfl:IJnu,Wl1 t11:::t1:::t rnnu,(Sherrna,J. tttl::: Fried, B.,2003) 

..I.. .... ,. d . 
~11'Yl:IJ'\AlU,1i:::flWl fit U,€I.JttUUfHlu,";)tnWl (conjugated double) 

'II 'II 

(ground state) 

(excited state) 

.. ~ ..I 
Wl1:IJn!)"lHl.JtUtl1 (Beer's Law) Wl1:IJff:IJn11"'Yl (2) 
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A = Ebc 

I Cl..<' oQ &;1.6'" d -1 -1 
fl1i.UJU1":::ffYll:fnTJ<n<nmnmll'l (absorption coefficient, L mol cm) E = 

'II 

b = ... t{' 

Wl1:IJn11'1'iJe:J'Il6Jfflfl (pathlength, cm) 

c = 

1'h llhi1<n1i.'l'YhulJn~mnUff11"lle:Ju1 Y11"U In<nLUUff11"U1"::ne:Jut ~'1i'e:Ju~m~ 

.. "'1'" U d fle:J 9(10H)-Anthracenone :IJ fl1"'1ff1"1'1<n1:IJ1l1'V'l 1"::ne:JuYI 2 

H~06 
5 0 

4 OH 1 

HO 3 2 OH 
OH 

o 

1l1'V'lU1":::ne:Ju 2 1fl1"'11111,J9(10H)-Anthracenone 

~:lJ1: www.sigmaaldrich.com 
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n ,,0 
HCOH£--~o/--~Y 

H 
5-HydroxyMethylFurfural 

............. 2) 

......... 3) 



H~~----~~~~H H 

OH 1 ):-'Lo 2 

HO 

1:00 
5 

ihn: Haibo Zhao,et aI., (2007). 

o . 
HO~O 

+ 

......... .4) 
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... 
1. eh-:lii,lf1'lUfI:lJflnl.Vll1iJ (MEMMERT) 

•• 'IJ 

. 
.::t 

U'YI'YI 3 

2. n1":::~l'Mn1"fl-:l (Filter papers (110 mm 0), Whatman No.1,Cat No ; 1001 110) 

do q,,!. Q 0 I • 

3. bfl1"fl-:l"lf-:l'YlYlu.mJ 4 WllLLVlU.-:1 ( Sartorius) 

4. mJu. TLC (Pre-coated TLC-sheets ALUGRAM (20x20 cm), MACHEREY-NAGLE, Lot; 

109251 ) 

5 MICRO HAEMATOCRIT TUBES ,VITREX, REF; 160231 

6 . MICROCAPS (5.0I-lL), VERTICAL, Lot; 135 

7 . 111"lfU.:::'jj1"T;)b'Vhnfl~flu.Yi (Solvent tank, ALLTECH) • 

8 Hot plate 

9 Solid Phase Extraction (Solid Phase Extraction (SPE) NH2 Tubes (200mg/3mL), VERTICAL, 

Lot; 1794) 

10. n1":::UflnU~£.I1 (Syringe (5mL), NIPRO, Lot; 12B21) 

.d 
11. Lfl1"fl-:l Vortex (Vortex, Scientific Industries) 

.d 
12. Lfl1"fl-:l centrifuge (centrifuge, Hettich EBA 8S, Ser.No. 169064) 

13. ~:lJlf11"iJL1..J~ MICRO PIPETTE (1 0-1 OOI-lL), SOCOREX 
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14. i,aJ lfl"lihUCil MICRO PIPETTE (100-1000IJL), SCILOGEX 

15. UV-2450 PC, UV-VIS RECORDING SPECTROPHOTOMETER, SHIMADZU 

16. QUARTZ CELL 10 mm STANDARD TYPE 1 

18 fI mfaJULichrosorb amino NH2 

../... . 
17 Dryer £J'VI tl Philip 

1. nfl lfl ffaJl Cil"l:fi"lU (D(+)-Glucose, Glu : SIGMA-ALDRICH) 
'II ... 

2. vhfl lCilffaJl<i1"l:fi"lU (0-(-)-Fructose, Fru : FLUKA Analytical) 
q ... 

3. 'Yl~vilflffaJl<iI"l!IU (O-(+)-Trehalose, Tre : FLUKA,) 

4. "11' LfI"lffaJl<i1"l:fi"lU FLUKA Analytical, 
'II ... 

5. bbtlUl'Yl"lU (Anthrone GR, LABORATORY REAGENTS&FINE CHEMICALS) 

6. btl'YllUtliil (Ethanol absolute, C2HsOH : CARLO ERBA) 

7. baJ'YllUtliil (Methanol AR, CH30H : RCL Labscan) 

8. flfltl hvJtlfaJ (Chloroform AR,grade : LAB-SCAN) 

9. n"l<il.niilvb~n (Grade AR, QReC,) 

10.n"l<iltl::6fi~n ( AR grade, Labscan) 
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11 bbe:J3J tmu.£./ ( AR grade ,CARLO ERBA) 

12 'U.e:Jf3Jlf1-iJ1'Y11'U.e:J~( AR grade, Labscan) 

13 'U.e:Jf3Jlf1-1vfr'V'n'U.eli.~ ( AR grade, CARLO ERBA) 

14 be:JY1ii1e:J::-nb~'Y1( AR grade, Labscan) 

15 ~1-~'U. (AR grade, Merck) 

16 e:J::.nt~i.'U.i.~d~(AR grade, Merck) 

17 -nflb1e:Jfl'U.b~d'Y1(AR grade, Merck) 

18 3,5- i.~i.'U.t~d"1fl~i."1fbiil~ (3,5-dinitrosalicylate) (AR grade, Merck) 
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em). MACHEREY-NAGLE. Lot; 109251) ri~~lt"lJ'U.1~ 5 x 10 L6Jl'u@h~~d br~tJndn!LlhLL~>1"1f1£.1 

LJ11 ~'Vl£.J~riL~1-£.J~'11LL ~>1 n€!u ri-;)::'Il1LLt-lUL 'IIH'I'Vl ltl11>11 ULL'Vl>1f11f1d~11 'Vlnd1'~riudd~a'ldlil::liI1£.J1"'lJ 

.d 
d::UU'Vl 3 : 

... 

60 : 15 : 15 : 10 

U€Jf1J1~- U1Y1.Utla : W1&lU : U1 el<ild1a-1U 60: 40 : 20 

d::UUrl 6: l~'Vl1U€!liI: filii€! hvJe:)'f~ el~d1i:h'U. 50:50 

u€!n-;)lndl Un1d'Vl~ a'€!Un1d~ fl..:JL ~'U.-;)~uulf1d~11 'Vl LLnd~-;)::l~1;ra'lda'Ll.hfr4 "1fii.~ l~LLn . . 

"1fii.~ri 1 a'ldlil::liIl£.Jn-J~';liIVh~mi~iuffl£.JliI:: 20 

. 
1fii.~Yi 2 a'ldlil::liI1£.Jnd~';liI-W1~mi~iufflm~:: 20 t-HnlL~'Vl1Ufllil el~dlii1'U. 1 : 1 

.d ~ 0 
50%Lfl'YI1Ufllil 'YIflru'VlIUJ 50 C 

• 'IJ 
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~.r 
Chaplin LL~:; Kennedy(1986) 'YI~~e:h'l~'h'lU 
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... 
2.2.1 nl1"~i'I.Jn1"lvl :lJl<i11"~l'U,''lI eJ.JU1<i11l.l 

:- '" 1 d ...... 1. n1"eJ.J~'l1"a:::a'ltl:IJ'l<i11";)'l'U.'U.'lma'Yl·Hn l.l~ 'Ylfl1'l:IJL'll:IJ'll'U. 2 ,4 , 6 , 8 LLl.l::: 10 ... 
. ... 

., d ~ 

mg/ml <i11t1'Yln1"eJ.J'llWl<i1 0.45 I-Im 2 f11".J 

Phase normal phase 

Column silica-amino column 

Guard column silica-amino column guard column 

Temperature column 

Mobile phase ACN : H20 = 70:30 

Detector Refractive index detector 

Flow rate 1 ml/min 

Injection 1001-11 

20 



• ~ ~.I ~ d """'_9 3.1.1 U,'"lL'VI~l"Il.JLmJ'YIf]ru.'VIlltJ'VIf].JLuUd::tJ::niill 0 1 
q 'U 

... 
n1d"<fi fJ.J id [Ju1ilJtll £.111' nldLL ,rLLtl~nElvDa~ 

. ~ 

U1L'VI~ 
'1.1 
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.... ,¥ 
chromatography 'Yl~i.H).J<3h'lU 
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5. 
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• .ell 

lJ'YI'YI 4 

1::UUrf 2: 'U.erf3J1fl- ii1'Y11'U.E1fl : LEI'YI1UElfl : J1 5'i111~1U 50 : 30 : 20 

.d 
1::UU'YI 3 : 

'" 

60 : 15 : 15 : 10 

.d 
1::UU'YI 5 : Uerf1JI~- ijd'Y11UEJ~ : ~1~" : U1 f)Q.oi"Jd1ii'lU 60: 40 : 20 

.d 
1l1vn.h::nElU'YI 5 
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... 
GlTl"'l" 1 ~h Rf 'ilD""I·H~:::a'lE.l"'lGl'li;'UJ'lGl"i.!'l" 4 ~it,Gl 

0.35 

0.62 

0.53 

0.49 

... 
2 laJbflnfl<ijml'U. ~-1U'U.rl''l~'lLbv\U-1''l1fh'j • 

"" 0 fI fl 'I'll n l'J Lum LL fl::: 

... 
'0 d 

VUJ LLWi'U.'lWi1 fl'Yld 

I oCt !" d 1 d 
(Wan net WJ, et al .. ,1998) ~lYn aJd1t1-11'U.n1dWidll1'WUU,1W11fl'Ylde!1 fl~aJ1n'Yl~Wi 

• 
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_ T bb'Yl'U, ~lbmt1,.J.J:l~l~'Yl~en h~ 

S1 S2 bb~:: S3u'Yl'U, ~lbmt1,.J"lIa.J.J:l~lt:m~~11~~fi'W'Ul'\.l,~lj~n~"Ulm~~ 

l"ll.J~~ci''';lil £.h.J 
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@: 0.35 
~ ... 
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c 
@: 

0.15 @:ir 
~ 
c- 0.1 c 
c-

-(i: 
0.05 

0 

0 10 20 30 40 

y= 0.0075x 
R2 = 0.9993 

50 60 

LLl;{"eli.'l(j\dl~l hlli.'l(j\~~ t(j\tJ'Y1(j\i.'lfl"m~~n-nld"llfl" Michiko Miyagi , et al.,(2007) LL~fI£hJhn(j\l~ 
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lKfl.:lU~ 1JllnTJ 1 U~n1fru.:;l~ trH1U 'YUY;i1 ff1ul 'VIqthi"~li]<i1lJ~m11lK~~~ tun £mflmJ11,rl~4fl.:l!i fl 

. e-Jiilnl1'VHJ1 tI1lluf1Jilinl1~1.:l ~ @1ii1f1@1';JU nl1';J:;"U"lI fll,rl~~f1-:J!i flYiffblluu~u;hr1J':i1l'UUnT':i"li 

u~n~tI1n1JllflU t 'Yl1Uln~lUUffl1l i-:J<JYflUllKffl1~@1n~Ullff.:ll-rlunu"~ ~-:J~Ul vf flllKe-Jiilm1ilwn:;~i1 

U1:;ff'YlliIl1'V'l t@1t1~f1-:J'Vhnl1lltJn"ll'it~til@11ii1~1t1m1lltJm11.:l~ru.1l1'V'lil~11:;~riflu llil'tllm1lwn . . 

.fflci1 mh.:l l ~~'Yh.:lff~ ll'l';Jlnll 'VIt'l.:l~I-:J ~ ll~l'tll1l1@111';J'VI1'Y11.:lflru.1l1'V'lil~11:;'VI1u lull1n l vlfl'VIl 

"lI'u'@1til @11ii1 m~:;.yhn'l1@111';JU~1l1 ru..J:l@1'liilYi'V'llJl<i1t1l 'IX U@111';J'VI1U~1l1 ru. til@11ii1Yiel'11ii1 ff lliil:;"~11.:l 
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d 
tm1"l.J'YI 2 

.... • IYl'laUl.:1 

L~~l'rh.J~~ 

L~<ilvJl.JLihnl.1u 1 iu 

L ~<ilvJl.J LihJU1U 2 iu 

L~<ilvJl.JLfhJU1U 3 iu 

31 

U~aJlm"1G11iin1~eJ'lraa 
A ..::.. Q...oI Q.,I ~ 

(aJiinln"iaJ 1100 n1"ClJLVI~) 

5.12 ± 0.03 

24.80 ± 0.12 

12.35 ± 0.15 

5.67 ± 0.08 

d "" ... 
1 fllU1U 'YI am 'VImJ'VI eJ.J 

q 'II 
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~"H..IL 'YIfl'u,f1preparative thin layer 

t..J1-3nmJ'IPI,a'Yl~entai'f 
A. Q Q..,I Q.,I' c;: 

(3Jaan"i3J 1100 n"i3JL'VIIPI) 

5.12 ± 0.03 

89.92 ± 0.14 

65.28 ± 0.30 

27.20 ± 0.06 
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"Vir I ~ 
30 r.::; 1[L r 
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~o~ 20 
~ 

10 1 __ r::J__ D r 
;;:6 

Olr 
-;::J 0 

S SR 1 SR2 SR3 SC1 SC2 SC3 

VI:lJlmVl~ S = ~lmh~b~~V'll~~~ 
q 

SR1 = ~1 mh~ b ~~V'll~bnurltlru,Vl11:n~ tl~U1U 1 lU 
q 'IJ 

SR2 = ~lmh~b~~V'l1~bnurlmll,V\11:n~tl~U1U 2 lU 
q 'IJ 

SR3 = ~lmh~b ~~V'l1~ bnurl mu, VI 11 :n~ tl~U1U 3 lU 
q 'IJ 

SC1 = ~lm.h~b~~V'l1~bnu1u~bfiuU1U 1 lU 
'IJ 

SC2 = ~lmh~b~~V'l1~bnu1u~bfiuU1U 2 lU 
'IJ 

SC3 = ~lmh~b~~V'l1~bnu1u~bfiuU1U 31U 
'IJ 
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8£ 

ft~ G~Ul1m.LU't1. trtl!1. t ~U~IA. 1LI!1.L-FtU~C-G~UUt 

'lULre~ftuiJ11!.LUL~Ll1't1.JlC-,.1§> I1G;tt~~!.L~Um1C-~ A4deJDolewOJllO JaAel U!lll al\!leJedaJd 11t.~~LI§>L.r 

UI1"C-~.P'C-Gt;!I§>IA.!.LU't1.JlC-,.1§> ~~'t1.~ULlWGGI§>U.\l. l C-~IA.~LI§>L.rUm1l1!.LreL~rt~f1~U C-~~::t.LV~'t1.G!J1!1. 1't1.,.U 

'" re~t1C-G~C-;;,.IA.t;!LI§>L.rL'tWp1~n ~~1 t;!u~LI§>L.r'l1.G!1~~LreuGGul111~'t1.G~~1l1!.LreL~~t;!1 U;~IA.~LI§>L.r q,f1M. 

'" '" 'I1.~f1J1::!,Um1 LftU~U!.l1C-k~ 't1.L~!'I§>Lre~~l ~U::~11 ~~1 Le~IA.t;!LI§>L');1.I1L~::t;!!.L~ J1~C-Gt;!I§>IA.!.LU L~l1l§>l 
~ ~ 

% £ 't1.JT.reJT.1t;!G't1.LIA.G1~LVIiUH,I§>!.L~::.\l.::~11 lHN-d3S 't1.n1lA.C-~~Lvlit..\l.' I§>' 't1.C-G~I§>IA.!.LU't1.' IA.'t1.G~~1 
f'tJ 1'& ,." t1t ~ F' ,."f'!> I"i L\P "f" P' 

~Lvli,.tI1 t.~!.L~::.\l.!.LUL~ 't1.JlULl~. C-Lfl G t.~!.L~UI111!.LUf1~Il~::Lre 1!1. 1 C-G ~ ~c-~~Lvli,£- G!A 't1.[}1~::'t1..\l.LV 

b ~ '" 
't1. t g!.f1~~C-~~LVll,.t.C-L~I!1.::!.!.L~Ur311!.LU't1.[}'C-~ UO!peJlXa aSelld PHOS ~U~IA. 1LtA~~C-~I1!~ 't1.~UL~ 

'" '" b UGG C-G~~~LI§>L.rUrm::~~::t.LV~LI!1.IlLI1U3 M.C-~ C-G1~:tt~~1 ~U~LI§>L.r-C-G JT.!-'h~u~ml ~LI§>L.r 't1.[}1 ~t;!1 Le 

'" ~1A.t;!LI§>L1WL~C-GP. 1 ~~1 ~U~LI§>L.r- G~ ~~1 Le~IAt;!LI§>L.rf1~'t1.ftG~1~LUI31!:~~LI§>L.r L~f1M.::~C-G~1§>1A. 

!.LU~t1UL~C-~ C-qAI§>>> 1C-Lfll3 t.,.I§>UL~~t;!l Le~IA.t;!LI§>L.r-Urm!.LU~!:Ll!1.reLI1 LI1 M~~C-E C-Gt;! I§>IA.!.LU't1. t 

C-Lt..tl§>>> lC-Lfl G t.J>re~ 111 1§>1't1.j'{U 1!1. t I§> L't1. JT.!:J1 t C-G t;!1§>1A. 

b 

!.LU~U1~re~ lC-G~::~l1 C-VI!1.f1,.I§>::!'U~ L~t. 'Ill-t C-13 ... I§>C-~ U~JIA.~~J1J1 t L~!.LU't1.t.J1::!'U't1.L!1ft~ L');1.C-G~::MLG.P' 



1 n.1 ....... "" 
THilfl dl"lE!dllE!@1dlff'lU 50:50 'VIdE! 1:1 

• .". 

lJ'YI'YI 5 
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~ "" .... • 1.1 dJ lJfif'l.2000 lJ1"M'YI Hayashibara Lb'l-'h1 Okayama 1"::b i'lf'lqJ q'U, (Higashiyama bbGl:: Takanobu , 2002). 
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( edible 

qJ11,;)'V'I1Jbba::11E.1.J1Ul~t1 Joan-Hwa Yans , et a., 2001 'V'I1Jlu1.Fhnru 29.2 ± 3.91 ija~nil! / nil! 

bbGin'V'l1Jlu11 E.I.J1U"lI Eh'l Min -Young Kim, et aI., 2009. 11E.1.Jlu~am1~11,;)'VI1 

( 8aron,D.N.bba:: 
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t~tI Trevelyan, W. E, et al. (1952) ;je:J ,r1o/11~"lfii,~Gh.J 6)n~1:JJTHlri1tJiim[..I1lGln1J1Lmll'U,GfLLe:J'U,trrn,~ 

~.J'Yh 1 ~ ::Ili.autl:JJib ltJ1-n'il1'1l1tJ~:JJ1ru.,r1'i11~1'1:JJ 1t1.~'1e:J £i1.J'Y11.Jn11LnM'il1 uCile:J £i1.Jl1n'il1:JJi1,re:J:JJ~ 
'II 

Harry W. Lewis LL~:: Christopher J. Moody ,1998)t~tI~~1I1n,re:J:JJ~1'U,~111.JYi 1 ~1Rf 'lle:J.J,r1'i11~'Yl1 
'II 
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tUJn~'JtltYlflii,fI preparative thin layer chromatography LrlmUJmtl<311J;1Yl~en tmHlElmnmil<311J;1 

ot:5 Q..<r d Q..<r :' d I Q..<r Q..<r •• 

flEI 'l<31<n"J"J"1fUVlnLVI"lJEI.JU1<311J;1 L"J£..Jn'll <31'l<n"J'l1l'l<n refractive Index( Wannet WJ, et al.,1998 )( Min 

~ d 'i-' a.Q QQ.; Cj.I Q. I ~ 
tt£.Jna'l"J'YI.Ja'E1.J 1l.J<31E1.J<311tUUnl"J'l1l£.J<n'lm'YIflUfi preparative thin layer chromatography nElu LtJ;l'l 

'" 
tLn"J2JYiJ;l::; 1 ~'lm.h.JL'Yhuu ( Sherma, J. ttJ;l::; Fried,B.,2003) 
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'WUdlt"'I1'i\,nld'YI~t'lEl-\lLL,l\~!¥l'VIEl:lJl'i\,"1iEl-\lLL,l\L..u-\l t!¥ltl Takao Terashita , et aI., l'i\,ll 2003 'Wu-h laJ:i1 

J1Ln~El ~n~ilLU'i\,~t'l"illn:i1dlt1.Jl'i\, t~t1 Murao,et aI., (1985) l~dlt1.Jl'i\,~t'lii.Jfl11:lJ'YI'i\,'YI1'i\,"lIEl.J 
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