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n1'3~~ ~ 1in'3'fln~~1'1J~1n b ~ ~'IJ1'3rW1 

(The Development of Northeastern Mushroom Sausages) 

-.:i1'l.!~~tJ~L~'fl ~m~n mm~ 1n~ ln~l-111n~~1 'W'll'fl'l 1~ n~'fl n~~1'W llil-11 ru~ L\UJ1:;~ l.J 'll'fl'I L t1"1'l.!1-.:ivh 
" "' 

' " 
Yi1-n'vi "1 LL Vl'WL U'fli IWl n1m'fllJ fuvi1-.:iu~:;~1VJilJ tr~'ll'fl'I cJ'u~:;Li3'l.!i;i'f) ~~ l;JJl ru'YlLL~:;mtJ n1 nnuf mt1"ll'fl'I " . 

' " 
1~ m'fl n~~ 1'l.!Lt1 "1'l.!1-.:i-W1 L"1t.J~ i;i~lJ1 i;i~~1'l.!Yi1fl'l.!n1rn~i;i1~ n~'fl n~~1w•nmt1 "1'l.!1-.:i-W11h:;n'fluv1'lt.J L U'fl 

" "' 

m~1~LL'C'l:;iri'l!'W1n1~ ~1'1l1Fl~nnlJP11~i;if lJ~1~vim~t.JP11''W'"11'Wvi~~hi;J.J L"1t.J1-nmJuu~:;Li3'l.! 7-

Hedonic Scale LL'C'l:;d~'fl~ L'"1~1:;i.fc.J'C'ln1~U~:;dJ'l.!vi1-.:i~Ci~L"1tJH ANOVA LWtJ1JLYitJu1~m'fln~~1'l.!Lt1"1 

" " 
'll'fl'I A'l1lJ~t.J11JLU'flilJtr~ LL'C'l:;A'l1l.J L~lJ'll'fl'l 1~ n~'fl n~~1'W°ri'I 3 ~ i;i~n A'l1l.JLLlnn i;i1-.:i rl'W'flU1'1nlJtJ~1"1ru " ~ 

'Cl~ 50) LL't'l~L~ns-~n~~TU [L~Vlti'l-:JVl'l~~tl't'l~ 100) (;l'll.J~'l~U LL't'l~ 1~ns-~n~'Zll'1ti [L~V'lti'l-:JVl'l~'tltl't'l~ 

5oJn m1lJ L~lJlJ1 n~~ "1 ~'fl'l'C'l'llJ1~'fl 1~ m'fl n~~1'W [1aJ1~ Lt1vi'l.!1-.:i-W1J LL'C'l:; 1~n~'fln~~1'l.! [L~vi'l.!1-.:i-W1~'flt.J 

'C'l:; 100] mlJ~1~u ~-.:ii!'Wr.i-.:i~-.:ic.J'C'l1~A::LL'W'Wn1m'fllJfu'll'fl-.:i1~n~'fln~~1'W~-.:i 3 ~1m'nA'l1lJ LL1nmh-.:in'W 
" 

LLi;iLVlUJ11V'lnlJ LL~'l 1~ m'fl n~~1'W [hJ1~ L°l.1VJ'l.!1'1~1] 1v1fumrn'fllJfur.11 ncJ'u~:;Li'.J'WlJ1 n~~Vl LLi;iA-.:ir.i:; " . 
' " ' 

i1f'fl'I~ [;J.J'l.!1 L 'W~'fl'I A'l 1l.J~t.J11J L U'flilJtr~ LL'C'l :;A'l1lJ L~lJ 1~ n~'fln~~1'WLL'C'l:;c.J~ l;JJl ru'Y1Yi1v1nmt.J n1 nnu • 

fo'l!t1'l.!1'W 14 i)'W1'W~'I LOPE [Low-density polyethylene] ~ 'fJ'1J~J;Jij -3 'fl'IP11L'l!'C'lL~tJ~ 



(Caesalpinia sappan linn Beverage) 

SI I I SI 

'11\J~~uiJ~n'rnn15'e.J~i;']~i;']5'l.J1i;']5'~1\J'll'tMLl'-11?J'l~l.JL~ll.J~'llfl1Yi~1mJ1~1'1 n15'L~ll.JLU'tl1'Vl15' 
~ d.9 • 

LL~::~i;i1nu'luml.J1ru~L'Vll.J1::~l.Jri't1i1'ln1u mrn?Jl.Jfuv11'lth::~1viil.Jc1~'ll?J'lcJul'Lfll'-1 LL~::mun11Lnu 
~ . 

I I SI I t SI 

f m:t1'll'tl'I Ll'-11?J'I ~l.J L~ll.J~'llfl1Y'l~1 ml1 ~1'1 t~u~ i;']5'LI') 1?J'I ~l.J L~ll.J ~'llfl1Yi~1 ml1~1'1th::n?J1.J in'l u LLriU . ~ . 
" " ' .. I 11 o i.. o " ,c;:ir, 1.1 " 

~1'15''tlU~:: 2.3 U1i;l1~V111U'll1'l5''tlU~:: 9.85 U15''tlU~:: 86.95 n~u~~::5'?JU~:: 0.69 e.J'l1.Jn1'tlU~:: • 

0.17 ~i;,1iju~~?Juri:: 0.04 fPl11'1'l1l.JLUUn5'~-~1'1 (pH)Lvi1rl1.J 7.44 fPl1'll'tl'ILL~'l~rl::~1u1in(Total 

solid) Lvi1 riu 

' " ' ~ ru~ n~ru::t;i1'11Vi1in~1 nm11h::Li1uLllu~'liJ ~ LL~'l?Jtj'l u1::~mL~'lthum-i1'1 n~u~~::?Jtj'l u1::~utJ1u 

mn~ T~'Vl'l1U'tlci1 u1::~uthun~1~ T~ ~1 vi'tlci1 u1::~uiJ'tltJ~1 n !'l'l1~'Vli1vi'flci1u1::~ui!'tltJ m1nmtlu 
~ ~ ~ 

" ' 
L t1?J L~ m?Jtj'l u1:: ~1.J L 'iU.J LL'Cl :::n11tl'tll.J fu'tltjL 'U5'::: i;i'u'l!'tltJth'U n 'Cl 1'1 LlJ'tl0 Llil5'1 :::if cm n15'U 5'::: Lih.J n15'tl'fll.J 

" " ' ftJV11'1tfr::~ 1Vli l.J cj~ 5'::'Vl~1'1 tl1 ~1'1~ i;irn1i;i5'~1\Jrl1.Jtl1 ~1'1 L~ll.J~'llfl1Yiyjij n15'L~l.J LU'tl1\n rn~:;~ i;i1iju 
~ d.9 • 

I I I SI SI 

t~uH' n15'~ LA5'1::tf LL1.J1.J t-test Vi1::~1.J A'l1>.J L~?Jl1'U~'tlU~:: 95 tl1 ~1'1i1'1~'tl'I~ i;i1i'.i A ru~n~ru::Vl1'1 in1'w~ 
~ . 

" ' A'l1>.J'Vl'1~ LL~::n11n>J LUtJL t1?J L~m LLi;l n t;i1'1 nt.1?Jtl1'lij-Ju~1 ~ ry r.n ne.iriVi1in LL~ ~'I 'l '-" L ~u~1 mn~>J'lu 

I I SI I 

'll'tl'I Ll'-11?J'l~>JL~ll.J~'llfl1Yi~1ntl1~1'l~1l.J1rn HV1?Jru'Vlni3 30 ?J'IPIWllriL~u~1inu1u 41'u ?Jru'Vlni1 3 , , " , " 

' ' " 
u•11'tl'I ~l-J L~1'l-l~'llfl1Y'l, tl1 ~1'1, n15'c.J~ i;i~ i;15'>.J1 i;l5'~1t.! 

• ~ d.9 
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n1iaflf n'H1n1iai.itJia~ 1~~cU'Ol1niru bbn'J 

(Studying in utilization from yam-beanX) 

' ' ... 
~uLLmLuuYl'll~'l'llilr;i~\l~Yii'.JmnJf'lnriuinn'tmh::LviPl1viu i'.Jl"l'l1l.l~ufl~n~~'iluf'l:: 90 Uul.l v v 

u1'Ul l"lfl r;il.l1n n~1u11tltlr::n'ilrnllum~1rtlr::Lllvi~u mr~4'u l"lf~~~~i'.Ji)i;i citl5'::fl~ f'lL ~'a~ n~1 n1r • 

Lfl1l.J~ULLn'l 't UYl'a(;l~U LLf'l::mr'11 Ltlf'l~91 ntl1~ULLn'l~19::LUU~U'al.Jfu1~~1'il hJ 

... ' ... 
cn4'u1~U1~ULLn'll.111"i'ULLUnmn~'lULl"lr'il~LLUnn1n (AUTOMATIC-ENTSAFTER) ~'lULi1'il 
v 

... ' ... 
~ULLn'lflf;lL~U1l.J1Lfl1-l.JLUVl'a(;l~ULLYIULil'iltlf'l1 LLi;iLij'ilU1LtlVl'il(;lLU'ilVl'ilf;l~UhJ4'u~'lnU cn4'u~~L~ 

v 

... ' ' 
u1Lil'il~ULLmLtl'ilrnLiX~~'lml"lr'tl~'ilrnLiX~ (Hot Dry oven) Vl~ru~JJn 55 °c u1u 5 'lll.J. LL~'l~~u1 

"' "' ' 
hJLfl1l.J1uvi'tlr;i~uLLY1uLu'tltlf'l1 'tuml.J1ru~'e:luf'l:: 1 s . 1 o LLf'l:: s ti;iuu1~'11nml.l~1i;iu Ln'tlu1l.J1 

VI (;lfl'aU n1 rtl'ill.JfU~'lULLUUVI (;lfl'i!UV11~tlr::fl1Vlil.J ~fl (7-Hedonic scale) YiU~1Yl'tl (;l~Utlf'l1~ Lfl1lJ 

~')tJ~ULLn'l'ilULLiX~'tuml.11 ru~'i!Uf'l:: 10 1~fumrti'tll.JfUL(;ltJr'Jl.Jl.J1n~~(;l LLf'l::Lri'ilU1lJ1Ll.ffornYiuu • 
"' "' nUYJ'il(;l~Utlf'l1fli;irYlu~1UYiU~1Vl'af;l~Ui~fl 1tN'l!tlr;iL~fumrn'al.JfuhJLLi;Jni;i1~nu'ilEh~i'.J'l!u~11"i'ru 

v "" w 

" I " " 

1 U~'lUU1~ULLn'l m4'u 1~U1l.J1'11 LUULtlf'l~ L(;ltl n15'i;Jni;i::n'ilULLU~ ~')ti mrYi~U1~ULLn'l 1 iX 
v 

I.I I I I I 

~utr;iuH'1"11n~LLUU~'tlt1f'l:: 1 ti;iuu1~'11nlil::1~'11LUf'l~Yii'.Jm1l.ll"l~~'lL~lJ1::fll.JYiflr;i lu'llru::YiLLYin~u • 
"' ' 

hJfl1aJ1rn"r11 't iXu1~uLLm4'u~'l LlluLuf'l~L~ 
' "' 

Ln't) ~ m~1mu mrniU'll'tl~ Li1'tl~ULLn'l'ilULLiX~ 1 Ull1'llu::tl (;lflilYl diu1 U'il ru~ni'.1iX'tl~9::YiU~1 
• • v 

fl1l.J1rmriu1~il~1n~1 6 L~'ilU ~'lUVl'tl(;l~U~ULLn'llil::i'.1mtJn1rLriULoriUL~tl'JnUYJ't)(;l~UUf'l1~'l1LU 
'" ' LLf'l::LUf'l~U1~ULLn'lLnu1 Ufl1'llu::tlr;iflilVIYi'aru~fln 4-6°C r.i::Lnu1~tlr::l.J1ru 1 itlr;i1\f 

' v 
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(The Healthy Beverage Form Mix Juices) 

... 
J11A'J'1!1 

" I I I It 

'11lJ~~tJUL~'El ~ m~n mm~ (;I L"l~'EM ~lJ L~1lJ~"JJ/11Yl'"l1 ntl1CH~1,J CJ~lJ t111ui'J n1 n~1lJLt.J'el1~1 T . 
" 

n1 nh:::djlJVl1'11h:::~1Vl~lJ er~ LL'~:::~m~1'el1tJ n1 nnufo~1"1J'El'ltl1CJ~1,J CJ~lJ • 
II II 1' I II " 

r.i1ntl1CJ~ 1,JCJ~lJiJ~ [;1TlJ1(;'1T~1lJ tl1LLAT'ElV1¥'Elu~::: 12.42 tl'H.lf'l¥'Elu~::: 12.42 tl1¥'Elu~::: 38.50 tl1 ... .... 

i;i1~V1nt.1~?lu~::: 35.15 LYIA~l.1¥?lu~::: 0.494 m111lJ:::lJ1'l¥'fltrn::: 0.124 Ln~?l¥'flu~::: 0.198 ~CJ~lJ 

m~1T¥'flu~::: 0.454 CJ·mn¥'Elu~::: 0.2 ';)mnl.1~¥'Elu~::: 0.04 Lri'Eltl11uV1111~'El1JV11'11.h:::~1V1~lJc4~ t111u • 
" ' ' 

H'mTUT:::LnlJLL1J1J 7-Hedonic Scale Vl"1~'El1J 2 ~'J'Elti1'1~'El tl1CJ~1,JLL1J1JViL~1lJLU'el1~1rn~::: LL1J1JVi 

12-IL~1lJ1umi.nT Vl"1~'El1JLlJ~1lJ ~ n~lJ LLAT'ElVI n~lJ~f'I T~~'l1lJ mrT'llJLUlJL~'ElL~m A'l"llJ~tj111 
LL~:::n1rn'ellJf1J ~'IUT:::LnlJL"1t.J\j~i;itJ~ 4 n~lJ';)'l!1m~1rn~:::Ln'JllJ"ln1T ~1"JJ1A~nTTlJPl1~[;lf rirw::: • 

' " ' 
~VltnP11M1f l.J~1~V1t11~tJPl~l.1"11''WVl~~hLiJ.J ~1'W'l'W 9 "1'W CJ~~1v1 ~1CJ~1,Jt.J~lJ~~~l.Jtl1'Wn~1'l n~'W 

' ' " "" .I"' • I .!'I Cl .a • I ci " LLm'ElVI LL~:::n~lJ~NL'Utl1 T~Wl1lJu1tin'Z'l1'1 n'lS'nl.JLU\JL\J'CJLc;)tl')u'l'\.Jn~n~ A'd'l;../'Vl'\..Wl\cl'fltl LL'Z'i:::mr 

mmfu'Elti'l lJr:::~u~'l!'El1J ~ LAn:::i CJ~ mTur:::djl.1"111'1~ ~~t111uH' T-test ~r:::~1JA'l1mzj'El~l.1¥'Elu~::: 
" I I ... I 

95 l'l1J~1 LA1'El'I ~lJ L~1l-l~/11Yl91 ntl1CJ~1,J CJ~l.JVi L~1l-l CJ·mn LL~:::hJ L~1lJ CJ'l1J n LL[;] n r;11'1rllJ'elti1-:i12-li'.li!u • • • 
' ' " 

~1 ~ C\J n11~ n~1'el1tJ mnnufn~ LA1'El'I ~lJL~1lJ~"JJ/11Yi'"l1 ntl1CJ~1,JCJ~lJ 1J1T~"JJ'J "1LLn'l tfi'lJ1(;'11 
' 

250 n~~~[;IT Ln1JVi'Elrw~11n 8-10 'El'IPl1L6l!~L~t.J~ ~1l.J1H1Lrl1Jlal 14 rJlJ ~1'El 2 ~u1111i . ... 

' ' " 
LA1'fl'l~lJL~1l-l~"lll11Yi, tl1CJ~ 1,JCJ~lJ. mn~1l-lCJ'l1Jn . . 
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n1 'al?l'a'J~~'el'LI~51J ir n·1~Hu~ 'l ia ~'el1 'Vl1 'a5ll 'el~ il'Vl1~VI ~nir ~ '°1~'W '°1 ~'W Vl'a~b 'al9ll 
q 

b~~J°li''Vlirn GMP 

(The Hygienic Testing of Srinakharinwirot University's Canteen 

by GMP Method) 

111"'11'111 

" ' 
(;11l-J Ln rusi-if 'Cl nTwwi;i'll'Cl~ n'Cl~~'ll1iiu1"Cim~1rLL'Cl ::i11 n r::vi r'N~1 fi1 rru~'ll T1tJ~ 1Vi1Jll.l1 (;] r~1ur.i:: • • .a 

" ~'el~ cJ1uLn rusi vi n-if 'el LL'Cl:: L~(;]T'J'"l~'elur.i~ uvi ~£J1 um~1 r 1111u::LL~ ::i1'el ~ L~ fvJti;i£J Ht11m"ll VIVI Vl~'elu 
411 • 'U • 

I f " " 

1-D'11Jl-lnuhJcJ1uLnrusi 1~LLrihJih..i'Cl~nLPl~m~1rn"Ci::t.i'el~n'l.'ll~uViHn1r'l.~~ri'eluVir.i::tl~'eluu1~~'Cl~ 
" " I " 

~vi'elr::u1£Ji11 '1~'ll£J:: 1.~ii ~1tli;i iX'a~i.11 LL~::iX'el~~'J3.J~ n~uL ~>1u ~r;iuiX'el~u1~ ru~'ll'el~ LNm~1r(LN " ~ 

LLm)'eltj~i;inu~~1~r.i1ur'Jl.ll.l1mnuhJ cmn1r(;]T1J'"f~'elu'"J~uvi1'tftlr1n[J~1 T1uLrii'el~~lJ LL~::T1utJ~ 
I I II + 

Lm~ ~'ll1U~ n 1-D'n'el L Un1T~l.J cr~m~1rii "'1'J13.J L~£J~ ~'el n1T~ VI L~'el LTrl~~ LL~::T1U'll1£J n'J£J L~£J'J9::Ylu 
" " 

~::mi;i'll'el~LN'el1~1r 1111u:: m~1r LL'Cl::~'ll1£J'fl1mr LL~::mrci1mvi'f!1mP11utNm~1rnu~1'eltltu 
" " " r::~u l'i'elu 1 UV11~thun'Cl1~ o~tl1un~1~ ~'JU~ 1U'JtJ t~ba1~1 TLL'Cl ::u'h~ ~'el~1U'JtJtl~ (;] LL'Cl ::ri'J1l-l 

" ~::'el1i;J'll'el~~'el~U1'elti1ur~~uu'elu 
" 

m~1r m~1r LL~::~'ll1U'el1~1T'eltiL ur::~U3.11 nn~ l'i'eltJLUV11~lJ1n rl'J1l-l~::m V!/11"ll'W:: mrci1mvi 
" " 

" 'el1n1PILULN'el1~1TLL~::~1U'J'Wrn::m~1rn~ ::Lrl1~~'el~1U'J'Wtl~(;l'eJULUl'i'eltJLtJV11~thun'Cl1~0~thu 
" 

" n"Ci1~ ~r;iurir;i1l.l~::mi;i'll'el~iX'el~U1'eltltur::~ul'i'elu'l.tJvi1~u'el£J Mtl'l.~~1 LNm~1r'll'el~3.!~1~vim~u " . 
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,, ,, 
fl'l1~'il~ufu1h'~'h.1~1Ju1h1~mP1~mw11 ti'tl~n1'll27uti~'lltJ::: ~'il~ll1LL~:::~'il~~'l" n""ti~ m1ci1mY1 • 

(To add Konjac Flour in Khanom Jeen) 

ll1Fl~'lf1 

,, ' ' 
~1u~r.r tJ\l~ n'l!n mm~ (;l'lJU).J~ULLU~M'l~ (;] 1).J1(;l1~1U m).J1 nJVl L \ll).J1:::~ ).J'JJ'il~ U nViL oDYI 111 LL YIU 

"' "' . 
LLU~'ll1'J4'1'l 1 U'lJU).J9ULLU~~111 LL~::: n1 jf.J'iJ).J fuvn~u r:::~1Y1i).J er~'ll'il~ ~th'::: Li1U~ ;:J viia CJ~Jl ru.,..J~'l~ 

,, ' 
Ll11f.J~ i;i1"1i;ir~1U'll'il~'llu"~uLLll~~111~:::il~ i;in~'lU'll'il~LLll~-if 11J4'1'l vi'illl1 L vi1riu 2: 1 LL~:::L;j'ilYI 111LL YIU 

"' "' ,, ' ,, 
LLll~-if1'l4'1'l~'lmLll~un1um).J1nJ~'ilm~:::10, 15, LL~:::20 'll'il~tl1\llUnLLll~~1')~1'lViH' ~1nUUYl1n11 • 
YI 111~'ilU n1 jf.J'fl).JTuYl1~UT:::~1Y1i).J er~ LWf.JU LVit1ur:::\ll~1~'1J'IJ).J~'IJ~ (;11).J1 (;11~1'\J nu 'lJ'IJ).J~lJLLll~~ 111 .. "" 
L~l" LLll~un Ll11f.J cJU1:::Li1'1J~'il u~ i;in~).J~'Jl1'il1\ll11LL~:::'Lrt'JIU1 n11 ~1'111 fl\lln1T).J P11~i;if Fl ru:::~Ylm . "' . 
P!1~(;lf ).J\ll1~YlmitJPlf'IJFllYl1~L1[ij.J t111t1HLLUUYll11~'ilum1u1:::Li1'1J 7-Hedonic Scale YiU~1'°JCU 

in~ru:::vi1~1 ~'l~r.nnm1u1:::Li1'1JLU'IJ~~e '°JCUin~ru:::~1'1Jn~'IJLLil~'iltjL'IJ1:::~u"1nn~u1'1Jmn~ ~ 
,, 

'll1'J'ilUL 'IJ1:::~U).J1 n O~U1'1Jn~1~ Fl'l 1).J L\llilmu).J'iJUL 'IJ1:::~rnJ'ilf.J n~U1'1Jn~ 1~ Fl'J1).J LU'IJL '1'il L~m nu 
"' . "' 

iatjt 'IJT:::~um n Ci~u1'1Jmn~ m'l:::mm'ill-lfm:itj1 'IJ1:::~rnJ1 n Ci~u1'1Jn~1~ L~'il~ LFl11:::ifo~ m1u1:::Li1'1J 

mm'ill-JTuY11~u1:::~1Ylil-l er~ 1:::\ll~1~'ll\Jl-J~'IJLLU~~ 111~ (;11).J1 (;1 r:1u nu 'll\Jl-J~'IJLLU~ ~ 111 L~l" LLU~l.J n~ 
,, ' ' 

m).J1nJ~'ilf.J~:::10, 15, LL~:::20 'll'il~tl1\llUnLLll~-if1'l~1')ViH Ll11f.JL-D'n11~LFln:::ifouu ANOVA vh:::~u 

' ,, 
~')'IJFl ruin ~ru:::~1'1Jn~'IJLL il~ Fl'J1" LU'IJL '1ia L~m nu LL~:::m jf.J'iJ).Jfu LL(;] n vi1~ n'\J'ilU1~ 'bJ ilt!tJ~1 "'1 ru 

• w 
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n1'in1~ ~~-:i~ntJ'in'Uu biui.!I ~1!1 ~';!!! b'fl'Ub'lf~ b cwn ~bu~ 

(Scouring of cotton fibers with pectinases) 

Q ' 111lil'J"ll1 !Pl~nn2JP11~1?1T 

'el1,..1HJvim mfl 'El1~1TU VIT.'fl~ LL~~tJ[ij,J'W1LT~tJ • 

~ I 

~1-w~4'ui1Lil-wn 1 T~ n~ CJf'l n1Trh4' VI~~~ m.Jrnu'WL~'W LtJ ~1u ~'l u L 11-w 1 'll~L YI n ~ L -w~ LLf'l:: LW£Ju 

LV1uuc.if'lmTn1{ Vl~~~mJrn ~'lu L'llLmu2J1ei V1T11n 1'11 i;i' tlT::n'flu~'lu mrn V1f'l'fl~~1 fi'i1ri'l12J L-if l-l-if'W'JJ'fl~ 

L'fl'W1'11~LYI n~L'W~ LLf'l!:L'll LmtJ2Jlll VIT'fln l'l! i;f ~1~"' LLf'l!:L'l~1'lJ'fl~ L'a'W1'11~LLf'l!:L'l! LmtJl.Jlll"'T'a n l'l! i;i'~1~ "'~ 
vi11~ L~ii1uiiri'J12J~12J1nl 1 \!n1TVIVl;2Jtl11~m LLft!:Ln "'n1Tn1{V1~~~ ntlm11u1~~2J1JHULL1J1J LCiltJ 

" " 
I I 

CV " ti '1 cr"~'I 1" di Clil 
T!:"'1Jrl'J12JL'lJ>J'lJ\!'lJ'fl~L'fl'W~'l!>JVl ~'ll rl'fl 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5 LLf'l!: 5.0 g/I L'lf'l1Vl 

1-n 'Wmrn "'~rau ~ra 1 i'l t>J~ • 1 i') t>J~ '"i~~ LLf'l:: 2 i'l t>J~ rii~ ~'J'WT::"1uri'l1>J L-if >J-if'W'lJ'tN t'l! Lmu>J1ei"' 

Tran1'1!i;f~H' ~'a 2%, 2.5%, 3%, 3.5%, 4%, 4.5%, 5%, 5.5%, 6% LLf'l!: 6.5% L'lf'l1~L-n1'Wn1T 

Vl"'~'fl1J ~'fl rii~i'l L>J~ LLf'l!: 1 i') L>J~ rii~ Lri'fl~1 f\')12.J L .if>J-if'WLLf'l!:L'Jf'l1~1~"'1~ LL~') U1 L~\!LU>J1 • 
I ~ ~ 

vi Vl~'flrn Yl11 ~ n1=1"1~1 ri1J1>J~1>J1rn1-wm T~ V1;>Ju1 ri'l1>J LL;~ LLN ri1 "1'llilri1J1 >J'lJ1'J ri1u1\n!n'll'fl~ 

L~'W L£J~~1u 1tJ fl'J1>J L .if >J~ (kls) LLf'l::tfhn ru~utmuiiL~ 'W tu (gig L~'WLU) 

CJf'ln1T~n~1Yl1J~1 f\')1>JL-if>J-if'WLLf'l!:L'lf'l1~1~Vl'lJ'fl~L'fl'W1'11~LYln~L'W~ ~'fl 1 g/I L'lf'l1 1 i')L>J~ 
LLf'l!:!Pl'l1>JL-if>J-if'WLLf'l!:L'Jf'l1~1~Vl'lJ'fl~L'llLmu>J1eJVIT'an1'11i;i' ~'fl 4.5% L'lf'l1 1 i'lL>J~n1T~n~11Pl'l1>J • 

CJf'l n1T~n~1rl'l1>JLL~~ LLN'JJ'a~L~'WLU Yl1J~1 L~'Wtunri'l1>JLL;~LLNf'lVlf'l~ 7 .3%LLf'l!: 8.3%L~'WLU~~1'W 

n1Tn14' "'~~~ ntlm ~'ltJ L'fl'Wl'l!~LYln ~L'W~~::n '"1'l1>J LL~~ LLN tn~ L~U~ L~'WLU~ ~1'Wn1Tn1{ Vl~~~ntlm 

~'ltJ t '11Lmu>Jlll"'T'tln1'11 i;1 CJf'l n1T~ n1=1'1tl' i;i fi'i1 "1'llufl'l1>J'll1'J (whiteness Index) Y11J~1 L~-wturlfi'i1 "1'lli1 

fl'J1>J'll1'JL~>J~'W'"l1nL~'WLU~u~1iJ1~~1-wmTn1{V't~~~ntlm 62% LLf'l:: 63% LV'IU fi'i1~1'V'll~~1m~iitu 
~~1'Wn1Tn1{ VI~~~ ntlrn ~'ltJ L'a'Wl'l!~L YI n ~ L'W~ i'.iri11n~ L~tJ~ L~'WLU~ ~1'Wn1Tn1{"'~~~ ntlrn~'JtJ 

t '11L~tJ>J1ei "'T'fl n 181! i;i' CJf'l n1T~ n~1~1 ri1tl1~t!n'llra~ L~'W tu~~1£J1tl Y1u~1 mTn14' "'~~~ ntlrn~'ltJ 
~ I 

L'a'Wl'll~L Yin~ L'W~~:;~ ru L~tJU1~t!n 11-'u'fltJ n~1 n1Tn1{ "'~~~ ntlrn ~')tJ t 'JI LmtJ>J lll "'T'fl n l'l! i;)Lvl1 nu 50 " ~ 
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~~~ m.Jrn ~')tl L 'el'WL '11,JLYi n~ L'W~n'°h '"1')1l.J L if l.J~ (KIS) LL~:;ml.J1ru~tl'ell.J1J'WL~'WLtl(g/g L~'WLtl) l.11 nn~1 

L~u1ti~~1t.1m1ri14' Vl~~~ m.Jrn~'ltiL'lf L~til.JL~Vl1iern'l'll"119.23%LL~:; 1.6% 

... 
ll1~'l'1!1 

n1'ai11 eJ.t.:JaJ1 e.J~ !Pl b'el fif n~aJ 
(Using of Guava in Ice Cream) 

" " . 
~1t.1~4'ti'"1f~i'.ln'5'i;iQi.J1:;~~l'lLYi'el ~ntt1~i;i1l.J1i;i1s1t.1'1l'el~L'elP1n1-l.J~i;i1H't.1l.l L'elP1n1-l.J~i;i1H' 

tJ'ell.Jfu'JJ'el~~tfH.nli'l LVltim1~n1j-1Lmtirn~tium1i11~f~l.J1c.i~ i;iLll'WL'elPlnTl.J 3 ~i;i1 ~'el L'elPlnTl.J~i;i1 
~ ~ ~ 

" " 
H't.il.l L'el Pl n1l.J~ (;11 H''Wl.l LL~ :;'"11l.Jon'W LL~:; L'el Pln1l.J~ (;11 H n:;Yi 'lvm n11~1~ (;11Yi'Wj1'W'll'el~ L'elPI n1l.J°t1-l 3 

M11 LL~'lU1l.J1i.J1:;Li1t.1Y11~i.J1:;~1Y1i>-.J~~~'lmLuui.J1:;Li1t.1 7-Hedonic Scale t~mrn~ntt11:;~u 
~ 
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n1 -a~ n ~1~3J ~'Yl1..:J n1~111 'Vi 'U1 ..:J tJ .ra~ n1 .racin 'fl..:J bb~ u b ~'fl ~1nbFlf~-r..:Jb'VI3J 
(The study of some physical properties of silk- cocoon nonwoven sheets) 

Jl1A~"111 

'el1r.i1~!i'~mmfl ~'tl\IPl'vMw1r.i1~6>.Jru'Yl1 tm~" 

'e:l1"'l1~tJl.J\!CU ~i;imr.i~1 " ~ 

" " ' 
\11uij4't1 l"lf'ltl L tlum ~~ ni=i-1ijfi n 1 m~ i;i LLt.lmu'Clr.i1 n f'l L ,,,l.J LLft::~l.J~V11\I n1t.Jl11YiU1\I 

u~::m~'ll'tl\I LLt.luL~'tl~ f.J~ i;i 1"1 t~t1u1LPli=tf'l1 ,,,l.J L'llu r" LL~~ r"~ ~ mL"1 Lr.i1::,,,1'tlf\l~i'.ii;J1,,,u>.J1 f.J~ i;i Lllu 
I " lt " 

LLt.l\!LU'tl LLft::U1>.J1i1i'l.JL\!U1L~tJHiai;in~'J\! tl1 27 ftnU1PlrlL'l!\!~Ll.J(;l~i;i'tlu1,,,t!nL,,,l.J 1 nf>.J nu 
" 

' " L'l!L~t.Jl.J"'11fu'tlL\!(;1 ( Na2C03 ) 36 % Vl1.Jru,,,JJij 98-100 'tl\IPl1L'l!ftL~tJ~ H'L1Jft1u~::>.J1ru 5 u1V1 tl1 
' ' " 

,,,trnf'IL,,,l.JYlU1l.l1'111LLt.l'WLU'tlLLi;ift::filf'lr.i::Ltlu 18 nfl.l, 25 nfl.l, 36 nfl.l LLft:: 54 nfl.l ml.l~1~u tl1 

n°C'il.JL~'tlf\IL,,,l.J~!Xl.JLU'ti1"'1'l1l.J~::m ~LL~'JLL'llL \!~1'fi'W iJ~::l.J1 ru 40 'tl\IPl1 L'l!ftL~tl~ L~'tlU ~ n°C'il.JL~'tl • • • 
'tl'tln1"1~1t1 LL~'lu11iJ~u~iJtun~'tluLl!'l!u1~ 34 x 44 L'l!UtiL>.J(;l~ r.i1ntl'u'tlrnLt.luL~'tl~'tlru,,,11n 70 

" . " 

~::tJ::LU\IVl::ft(;l1l.Jl.J1(;1~t11\! l.J'Cln.121 L°C'il.J 19-2524 Vl~~'tl'LJ"'1'l1l.JLL~\ln~::"11'1(;11l.Jl.J1(;1~t11\! JIS L . ... ... 
" ' 

1096 -1990 LLft::Vl~~'tl'LJ "'1'J1l.J,,,\!1 ,,,~\l"'l1 nt!ur.i::tl1 LLt.l\!L ,,,>.JYii'.i~>.J~ L ,,,l.J1::~>.J 1iJ't11 f.J~ i;inru'Yl1~ 

n1~Mni=t1Yi'l.Jrj1LLej'l,JL~'tl"'l'lnLPlMf-:JL\U.J~f.J~Vl~'lnf.:i1'Vl)Jtl1f.Jft'VIUn 18 nfl.J ,25 nf>.J,36nf)J 

LLft:: 54 nfl.J 1"1LLt.l'l.JL~'tlL,,,>.J~i'.ifil'J1l.JW\J1 4 'llil~LU'W 0.42, 0.49, 0.55 LLft::0.58 ijft~nfl.J (;11 ).J~1~'LJ 

LLt.l'l.JL~'ClL'Vll.Ji'.ifil'J'l)JIX'l'WVl'l'WLLN~\!Vl::ft LU'W 2.12, 5.16, 6.04 LLft:: 10.00 nfonfl.J/VJ1n\I L'l!\!~Ll.J(;l~ • 

VJ1)J~1~U LLft::LLt.l\!L~'tl L'Vll.li'.im1l.JLL;\ln~::"11\I (Stiffnes)tULL'W'J'll'l1\ILU'W 1128.56 , 1226.88, 

" 2392.39 LLft::5379.04 ijft~nfl.l. L'l!\!~L>.Ji;i~ i;i1>.J~1~u L\!LL\!'J~\I 928.041, 1031.36, 1848.96 LLft:: 

5543.90 i1ft~nfl.J.L'l!\!~Ll.J(;l~ (;11l.J~1~'LJ LLt.l\!L~'tlL,,,l.J~\I 4 'lli1~(;11l.J~1~U~n°C'i1'JLL~'lLr1lu11uVl~ft'tl\I 
" 'ti1r.J~i;inru'tli;i1>.J~1~ui;l'tl\utl~'Cl ~~ Lf'l>.JLYl 'Vl)J'ln LLft::m::Lll1n'Cl 
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(Changes of fabric color shades and Physical properties after a UV - cut 

finishing) 

n11~n1j''lLmt1'1.JLYlt1'1.Jn'lTLU~tlULLU~'Wll'fl'lL'tl~~tJUcJ'l~'lt1tlnLL~:;~l,JtJ~Yl'l'ln1tlJ1'lYl'll'fl'lcJ'l~ 

~1Un1 TU'fllJ~ LL~:; [;l n LLi;i.:J~'l L1r-i L ~'flU'fM rfof.:i ~ti~ L~tl LmtltJ L YltltJ nu cJ'l ~'ltl cl n~ ~1Un11U'fllJ LLi;i1,J .. 
LJ\i;inui;i.:i~1Lrr-iL~'flu'fl.:iriuf.:i~u~ ~u'fllJ~1-D"lum1Yl~~'fl.:iL~'flLmt1rnV1uu ~'fl ~LL'flriY1~. 1"nfovf • .. 

... . . 
LL~:;i~L~'flf 'llil~~:; 3 ~~'fl ~LL~'l. ~L~~'fl'l, LL~:;~tJ'lL~U LL~')tJ'llJ'li;JnLLi;i.:J~'lL~'"lLYl'flU'fl'lrlUT'l~tl~ Yl .. 
rJ')'llJL-iflJ-ifu 2% 'flru~11i1 35 'fl.:Jfil'lL'll~L~tl~ LUUL')~'l 55 u1Yi 'L~t1Yl~~'fltJn1TLU~t1ULLU~.:J'll'fl.:JL'il~~ . .. 

~ i;i'f)LL~'l [;l')lJ).J'l i;JT~'lU cm n'lrn ~~'fl'lYltJ~'l cJ'l ~'ltl cl n~c.humTU'fllJ~LL'tlrlYl~ LL~::tJ'llJ'li;Jn LLi;i.:i ... 
~'lL~'"lL~'flU'fl'lrlUf.:J~tl~ L'il"1~~Ln~mnu~t1ULLU~\l~.nnYiM1 ~'t) ~LL~'l ~rhn1nU~U'WLLUfWll'fl'lL'il~ .. . 

I I I " I 

~(~E) = 2.968 L'tl~~YlLU~U'WLthJ'CltJVi~~ f1'Cl~U'lL1U iiri'ln'lTLtl~tJULLU~'l'll'ClWil~~(~E) = 2.178 

LLu~.:ilJ1nY1~~ ~'fl ~L~~'fl.:i i'.iri1mni.J~t1uLLu~.:i'll'fl.:JL'il~~ (~E) = 6.860 L'il~~~Ltl~uu1tlu'flu~~~ • • ... ' . 
~'fl~tJ'lL~U ilri'ln1TLU~tlULLU~'l'll'flWu~~(~E) = 2.178 cJ'l~'ltlclnYi~'lUn'lTU'tllJ~i~L~'tlf LL~::tJ1lJ1 

i;in LLi;i.:J~1 L~'"l L~'flU'fl'l rl'WT'l~tl~ L'il~~~ Lii ~n'lTLU~tlULLU~'llJ1 nYi~ ~ ~'fl~ LL~'l i'.i rl1 mntl~t1ULLU~'l .. . 

=1.216 i:.l~n1TYl~~'tl'l~lJ~Y11'ln1t1111Yl~1Url')'llJLL;j.:JLLNYltJ~'lcJ1~1tlcln~~1Un1TU'fllJ~')tlMLL'tlrl 

Yl~LL~::tJ1lJ1 i;imLi;i.:J~1 L1r-i L ~'flU'fl'l riuf.:i~tl~ ij rl1 rl')1lJLL;'l LLN~~~.:iu1:;).J1 ru 3% cJ1 ~1tl cl n~ ~1U .. 
n'lTU'fllJ &i'"lu~1~ Lrnvl LL~::tJ1).J1[;lnLLi;i.:J~1L~'"l L ~'flU'fl'l rl'WT'l~'J~ ~ f'i1 rl')'llJLL ;.:i LLN~ ~~.:iu1:;>.J1ru 4 % 

cJ1 ~1tl cl n~ ~1Un1 TU'fllJ ~') tl~i~ L ~'flf LL~ :;tl1>.J1[;lnLLi;i.:i~1 L~'"l L ~'flU'fl'l riuf.:i~tl~ ij rl1 rl')1lJ LL ;.:i LLN~ ~ .. 
~.:iu1:;~nru 6% i:.i~mrn~~1Nrl')1lJrl.:JY1U'll'fl.:J~i;i'flLL~'l YltJ~1cJ1~1tlcln~~1Un1TU'fllJ~')tlMLL'tlrlYl~ 

LL~ ::tJ1 lJ1[;lmLi;i.:i~1 Lr'"l L ~'tlU'fl'l riuf .:i~tl~ ij rl')1lJ rl'l'Vl'W'll'fl'l~ i;i't)LL~'l L ~lJlJ1 n;u cJ1 ~1tl cl n~ ~1un1 T 
" 
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u'tlii ~') tJ~L~ Lfo'fi" LL~::u1ii1 i;i mLi;i'1 ~1 Lrr.i L ~'tlU'tl'1 riuf'1~~~ ii F11J1l.J rowr1u'll 'tl'1~ i;i't) LL~'1 L vh rirnJ1 ~1tJ 

c1n~~1Un11U'tll.J~L~Lfo'fi"LYitJ'1'tlU1'1Lmm ~1~1tJnn~~1Un11U'tllJ~')tJ~i~LYl'tlfa~::u1ii1i;inLLi;i'1 

~1 LT'il L ~'tlU'tl'1 riuf'1~~~il "1')1l.J "1'1VIU'11'tl'1~ i;i't) LL~'1 L vi1 nu ~1 ~1tJ c1n~~1Un11U'tll.J~.f ~ L Yl'tlf L titJ'1'tlU1'1 

(PREMIX HOR MOK) 

4 

ll1F11'111 

II " t I I I 

n11~4' tJ Flf'1\lil1' i;i m.h::~'1 lif L Yl'tl~ ~u1lA'tl~lJ n nlLLUU 1 ~~LL~ ::L Yl'tl 1 m'1i'lA'tl~lJ nVi LUUVitJ'tllJ • v 
~ ~ 

fu"ll'tl'1tJu1'LnF1 L~tJ"ti1mr~n~~i;irn1i;i1fi1ur.i1nmrn'tliifulA'tl~iin~i;i1Ylufi1u 3 ~i;ir r.i1mruu1 
" " ~ " ~ " 

Lf"li'tl'1UN~1Yi1n'b..l'tlrnL~'1~'tln.mni1 60 'tl'1Pl1L'll~L~tJ~ LUUL'J~1 2 i''JLi.J'1 LL~1Ju1ii1~~iiriu n::Yi~~ 
• • v 

1"1i~'1 rir.i::1~lA'tl~iin~'1~1L~lilrtJ Ld'tlU1l.J1UN~1L~'"lLUi~~')U~li1mrvi~~'tl~lil::~~l.JL~'tlii;itf 20 nfl.J 
v • 

~ ' ' 
LL~:: u1tJ~1 1 oD'tlUUi:: L-if1Li;J1LiJLl'lrL'JYl LUUL')~1 5 u1Vi r::uu1Yl high ~1'tlll~'1i''JtJ~'1tl'1 LL~::Li'.l'tl 

~m=t1mii1rutl1~L~ii1u~'Ju~~ii~'1nfh'J Yiu11 L~iitl115o nfl.l roi::1~lA?J~iin~1~in1tru::~tJnnn 

~ n~u r~ L~'tliii~~ 1n~L~tJ~nt1lA'tl~iin~tl1::n?Jt1'111Jmf"li?J~tJN~~ii1n~~~ r.i1mru~n1t1mr • • 

tJ'tliifuvi1~tJ1::~1viiii~~ L~tJHLLt1utJ1::Li1u 7- Hedonic Scale LL~::roh~n~ T- test r.i1n~tJ1::Li1u 

30 f"lU LiJuij~ i;i~1"ll1'l'll1L'tl n f"l~nrrn Pl1~ i;if Fl ru::i)vim Pl1~ i;if ii~1~vim~tJ Pl1uF11uvir'lLr~ 

tJ1::~1ui1i;i1 Yi1J11 n11tl'tll.J ft1lA'tl~l.J n ~~ ~ 1 L~lillUL~i:J Fl'J1l.J LLi;J n i;i1~ ntJlA'tltrn n Lf'li'fl~Ut~ ~ ~~r::~u 
i!tJ~1ri'C1Jvi1~~c;~ .o5 

11 



n1'i~cU n ~fJ'fl ii fi'3'33J~1 ~~.:JUU er1 ~1 !I b!Pl!l'fl1 ~!I Lf'I b(;l'Zf 1'U ~13.Jrl'Uil'fl~bb!Pl'U vl 
(Fixation of Natural Dyes onto Cellulose Fabric Using the Co-Application 

of Chitosan and Mordants) 

111A1'lf1 

...... 
t 'Wn1r~m~n "1f~\lt~tl1 L"1 Li;l'l!1'W).J1 t-D Lth.1~1~'lt.JtJ?J).J~firrii'll1 ~1'lii riuii?JfLL"1'Wvl 

...... 
ttJmr'V1"1~?J~"1f~m~-n 

>J?Jfo"1'Wvl 2 'lli1"1 ~?I potassium aluminium sulphate AIK (804) 2 12 H20 LL~~ Ferrous sulphate 

Fe2S04 7 H20 LU'W~1~'lm.Ji1n~ L~?Jn~firrn'll1~r.i1mLritJr.!1~ (Caesalpenia Sappan linn. F. 

Caesalpeniaceae) LL~~"1?Jn~1r.l?Jt.J (Safflower) L"1mLritJr.!1~r.i~tiX~LL"1~U1'WLU'WLL~~"1?Jn~1r.l?Jt.JLiX~ 

Lt-I~?!~ nrrii~fimr~ri"1 LLri'Wr.l1~ LL~~"1?Jn~1r.J?Jt.JVi1L"1mL'llLLri'Wr.J1~ I "1?Jn~1r.J?J t.JL'W~1~pH 8 ufu 
... ... 

fl1'l~L"1t.JL-D1'l!L~t.J).JLumfu?JL'Wi;i 'fii;in~'l'WL'Wn1r~ri"1~?J 200 nfiii;i?Jtl1 1 ~i;ir ~~~r.i1nl!'W~~tl1hJ 

El?lil~'fl ru~JJniX?J~ ~'lt.J L"1i?J~El?lil~'W~T1 Lr"1 LL~'ltl1 ~1~ cJ1umrEJ?J).J~ LL~'l hJ~ii'tl"1 ~'lt.J L"1i?J~'tl"1'1"1 
... ' 
o t; 'I 't~ t; I.I fl' ''°' "" l.!1t.J?J).J ~l.!~1rn~~1t.J ~"1 ~i;]'J!1'WLL~'li;11il"1'lt.Jil?JrLL"1'W'Vl ('V1"1'l1).JL"Jlil"ll'W 1.0, 1.5 ' 2.0 t 2.5 LL~~ 3.0 %) 

r.i1nc.i~mr~ntt1th1n!)11 ~1~tJ?JiJ~'lt.J"1?Jn~1r.l?Jt.Jfl1t.J~~~~~'t"1Li;l'l!1'WLL~~ii?JfLL"1'Wvl'l!U"1 

potassium aluminium sulphate AIK (804)2 . 12 H20 LL~~ Ferrous sulphate Fe2S04 . 7 H20 

't~~ L~~?J~ 't ~'triLL~ ~~ L~m~~1 i;i1>.J~1 ~u ~'l'WcJ1~EJ?Jii ~'lmLri'Wr.l1~fl1t.J~~~~~ L"1 Li;l'l!1'JLL~~ii?Jf 
LL"1'Wvl'lli1"1 potassium aluminium sulphate AIK (804)2 . 12 H20 LL~~ Ferrous sulphate Fe2S04 

... ' ... 
. 7 H20 1~~LL"1~U1'WLU'WLL~~~).]'l~ i;i')).J~1~U r.i1nl!tJtl1c41~c.J1tJmrtJ?JiJ-i'Wi;l1~1 LL~'lLU'V1"1~?JU 

"1'l1).J "1~'V1'W"ll?l~~ i;i?J mri n LL~~"1'l1).J "1~'Vl'W"ll?l~~ i;i?J LL~~ L~?llJ1 c.J~~L~).J1 Ltffou L~t.JU"1'l1).J L -ii'i!"ll?l~~ 
... 

c.i~mrvi "1~?Jrnu'W~~u 

...... t 

~~t1Lil?J~r.i1n"11 "1111"1 ti;i 

'll1'W 't~m~ Vl?J?J ni11r.i 1 n c41 LL~ ~Ln "1LU'W~1 rtJr::n?Ju L:a~on?J'Wriuii?JfLL"1'W'V11 tJ~1 r~ ::~1t.Jon1~'W?J n~~'r11 

1iX't~ c.J~ n1~'V1 "1~?1~ hl LU'Wi;l1).J~ "11 "1~i~ 't ~ 
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A I ~ o' Ml o' ~ CV """ ~ 
n1'i~ 'i'J~~'fltJ n1'iu'U b u'fl'U81J'fl~~1'itJ'fl bb 'in'lf bb~~n'fl'ia.J1~'U ~1 n'J ~ 'l ~i.J'Vl 

i'1u roi'1i. u b'i~'fl1~1'ia..1~11'Vl!J1i!J fll~'Ufl~'U'Vl'i11'itnJ:f 'fli.J1~1n bb ~~~ !Pi1~ 61 

(The borax and formalin contamination in raw food materials from various 

sources of Srinakharinwirot University's canteen) 

ll1A1'if1 

... 
~1uil4'ui'.ld'.Jum1~n~1 

I ... ... 

~ .. n.niSVlmiu ni.in~rJnunw'll'fl~1'(;l~~tJV1r1uili'1L~'tln;'tli.i1r.i1nLL~fi~i;i1~1 trnuVlrn~'tltJmn.JuLtl'tlu 

'll'tl~~1m'tlLLrniLL~:;~11Yl'tlfi.i1~u tu1'(;1Cl~tJ'll'tl~huill1n1ututNm~11 'll'tl~i.i~1i3Vlt11iuPi~uri~uVl • 

i.i n./n n. ilfimrn rn~'tltJ trnmritJ ~'l'tlth~1' r;m ~tJ'll'tl~r1uill1 (trnur.i:;L~'tl n1' (;1Cl~tJ~r1uilf 1 t-D Lllu~i n) • • 
if " " " I I "' 

~~ Lil'fl~(;ltJLL~:;crn L'ilu Lil'tl~lJ Lil'flLri n~ crnmrn'll1'l n :;~~'1U~LL~:;~u1r.i1nr1uilf1~~~i,ir;i 14 r1uilf1 " . ... ... 
r.i1nm1i;inr.i~'tltJ~'l'tlth~ li'~~i.irn so ~'l'tlth~ trnum1Vlrn~'tltJtJ'tlLLrnif;11'lr.i 3 on1 m:i:;Yl'tlf"1~u 

... ... 
i;inr.i 2 on1 tJnn!J~1 Ll.Jl'ltJ~11tJ'tlLLrniLL~:;Yl'tlflJ1~uuuLlJ'tluLu~'l'tltl1~1' (;l~ ~tJ r.:i1 nc.i~ mm rn~'tltJ 

vh t iX~')lJ')1Cl~~tJ1~~11' (;l ~ ~tJ~r1uilf 1n1u tu LN'tl1~11'll'tl~lJ~1i3Vl tl1 iu P11uA~UVl 1ilL1[;l.J tJ 1:;~1u 
ij (;11 iJ A Cl..!fl1 YI ~ LL~:;iJ r1'l13-JU~'tl rnJiu~~ i;i't)~ 1m'tlLLrniLL~:;~11Yl'tlfa.J1~u . " 

... 
~11tJ'tl LLrn{ W'tlflJ1~u. m1tJuLll'tluL uif i;i ri ~tJm~11, t1~m~11'll'tl~ • 
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fi1'a'fl'eln bb'U'U ~~ (Pl.nru~~~'Vl'fl~1 n ~1 ro1!J'Vl'flij'fl (~18111'J3!1) 
(Textile Products Designed From Cotton Handmade Fabric (Pakawma)) 

... 
ll1 l'l'J 'lf1 

... " I I 

mr';jr.rtJ l'lf.:iu;ji) i;imJr::~.:ii"f L~'flLUUn1rir;J.JU1rULLUUt.J~i;JJl ru'Yl°i.:J'Vl'fl~1 nc41~1tJ'Vl'fli'.l'fl ( cJ1 . ~ 

'JJ1'l,J1 ) 'l~~1lJ1rnu1lJ1 'l-il't~ u~~i;itJr::~1'1u u'tlm~il'fl~1n mru1eJ1'JJ1'l,J1lJ1 'l-nLuitJ~ueJ1 t~tJ 
" mrU1lJ1'il'ilnLLUULL~::i;i~LtjrniJut.J~i;Jnrucn 10 'Jjij~ l~LLri ~)J'flU~.:J nr::Lth~::YntJ c41r'fl.:JLrl1~ 

iu nr::Lil1'ilunmri;;~Luu .r~~LL'll'lumr.:i ~'l~'ll'fl.:J eJ1'°1~lJn~'fl.:im::~1~L:O~tJ1n ~r'il.:i~1u ~'l1.:i • • • 

. " . 
Cl1lJ n~iii;i'l'ilu1.:iYiH'~'il U~i;iiutJYi 2 lilru::~~tJnrriifll1~i;if ii~1~'VltJ1~EJfll1u'"11-u'Vlr~trr;J.J • 

L ~ii1::~iJLLrimru11tJ'l-n'ur::LEJ'll'1° ~1 niimrir;J.JU1 'l U~1Ulil'l1lJW~1nW~1EJ'JJ'il.:Jt,'ULLUU ~iu 

ur::LEJ'llu1on~'ilEJ i;J~'fl~~Uliln.!111YlL\\'Lilu~rnmfu ~::LUUn1rL~iiii~iohLL~::u1hMmrir;J.JU1t.J~i;i . ~ ~ 
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.Q.IV o' ~ Q 

n1'i'el'em bb'U'U ~~ (Pl/HU'Vl~1n bPr~~1'Vl'el)J'el 

(Product Design from Surplus Hand Woven Materials) 

" I I 

n1ri'J4'£JU nir (;] ClUT::~~ ~L~'tl ~ n'l!l'1 n1T'tl'tlnLLUUc.J~i;iJi ruonr.i1 nLPl'!!tt!1'Vl'tli'.J'tl Li1'tl~'"l1 n n1T • 
c.J~ (;] Li'tlt!1 LL fl ::u•1i'tl~ LL~~ n1£J'"l1 n t!1'Vl'tli'.J'tl'"l ::n LPl'l!l't!1 LVl~'tl LU'U~1'U'l'UlJ 1 n ~~ hJ i'.J~fl r-i1 LL fl ::hJ 

" ~1lJ1 rntl11tJ1-DtJ r::Lu'lf'W1~ ii 1 nl!n ~~l!'Ut!~ n'l!l'1~~tl 1LPl'l!l't!1wai'.l'tllJ1'tl'tl n LLUU LL fl:: c.J ~ i;i LU'Uc.J~ i;i 
" 

I " 

Jiru'Yl 5 'l!U(;) 'J!U(;)fl:: 3 LLUU 1~LLri rtJ111Yi t!1LL"n'l'UUT::~uc.Jl!~ ~L~'ll'tl~'"l(;)VllJ1£J L~'tlt!1 
" 

" 
m::Ltl1 n'tl r.i1 nl!'Utl11tJ~1r'lr.i n1rn'tli1fur.i1 n ~u1''Ln ri n~ii i;i'l'tltl1~ ~'tl ij~ i;i'\.-1 ~~ L 'UlJV11i'l'Vlm~fo 

Pl~'Uri1''U'VlTi'lLr~ tJr::~1'Uiji;ir~1'U'l'U 100 f'l'U r.i1nn1r~iii;i'l'tltl1~LLUU~1£J (Simple Random • 

Sampling) Lri'tl Lnu-if 'tl~fl'"l1nLLUU~'tlUC\1lJ LL~'l tl11m Lf'IT1::V11(;)£JV11 r-i1r'tl£Jfl:: 

c.Jfl mri'l Lrir1::t.f.if 'tllJfl f'l'l1lJ'l!'tlu~1ii'Cl'U~U'Y'lu~1 rtJ111Y1 (P) ~ t! (;l'tllJLLUU~'tlu C\1lJ'l!'tlUlJ1 n~ 
" " " 

~(;) ~'tlLLUU P3 ~(;)LU'Ur'tltifl:: 43 rcl'U~U~'tl~ ~'tlLLUU P2 ~(;)LU'U¥'tltifl:: 29 LLfl::rcl'U~U~1lJ ~'tlLLUU • 

~(;)LU'Ur'tl£Jfl:: 50 rcl'U~U~'tl~ ~'tlLLUU W3 ~(;)LU'Ur'tl£Jfl:: 32 rcl'U~lJ~1lJ ~'tlLLUU W1 ~(;)LU'Ur'tl£J 

fl::18 ~L~'ll'tl~'"l(;)VllJ1£J (L) cJ(;l'tlULLUU~'tlUC\1lJ'll'tlUlJ1n~~(;) ~'tlLLUU L 1 ~(;)LU'Ur'tl£Jfl:: 48 " . 
rcl'U~U~'tl~ ~'tlLLUU l3 ~(;)LU'W¥'tl£Jfl:: 34 rcl'U~U~1lJ ~'tlLLUU L2 ~(;)LU'U¥'tl£Jfl:: 18 L~'tlt!1 (A) t! 

" 
(;l'tllJLLUU~'tlUC\1lJ'll'tlUlJ1n~~(;) ~'tl LLUU A1 ~(;)LU'Ur'tltrn:: 50 rcl'U~U~'tl~ ~'tlLLUU A3 ~(;)LU'Ur'tl£J 

fl:: 31 rcl'U~U~1lJ ~'tlLLUU A2 ~(;)LU'Ur'tl£Jfl:: 19 LLfl::m::Lthnra (8) t!i;it:iULLUU~'tlUC\1lJ'l!'tlUlJ1n 
" 

~~(;) ~'tlLLUU 81 ~(;)LU'Ur'tltifl:: 44 rcl'U~U~'tl~ ~'tlLLUU 83 ~(;)LU'Ur'tl£Jfl:: 41 rcl'U~lJ~1lJ ~'tlLLUU 

82 ~(;)LU'Ur'tl£Jfl:: 15 

L~'tl ~ n'l!l'1 f'l'l1lJ~'UL'"l L 'Un1TU1 LPl'l!l'cJ1'Vl'tli'.l'tlii1 c.J~ i;i LU'Uc.J~ i;iJi ru'Yl ~1~1 'Y'lU~1 ~ (;l'tlULLUU 

~'tllJ m iiil fil'l1lJ~'UL'"l ~ (;) LU'Ur'tl£Jfl:: 68 ~~ Lti'tl~'"l1 nmr1~fu'll1'l~1TV11-'e'lmnruN ~L~tJ'l nu n1T 

'tlttfoit!11 'VltJ 
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Al 4 ~ a " Q a Q 

n1'iu!)'UCP1-!J1'Ufi1'ib!l'U!Pl'J!l'i~'U'U ~ b'f.liJ 'VI b'fl'lt 

(The study of sewing three overlock machines to determine the value of 

production in sewing by PMTS) 

... 
ll11"l'J"l!1 

"' "' ' 
mr'il4' tJ l"lf~ llil~ ~iJ r:::~~ l'f L ~'fl~ ni;-1 LmtJu L V1tJuiJ1:::~Ylfin1'Yi '\ l.!mn11~1l.!"JJ'fl~Yii!n~1l.!Luu . 

4' n r~l.!1~~ 1~ L~l.!cJi'1tJ"JJ'fl~ LN~1l.! LL fl :::Yi i!n~1 l.!Luu4' nr~l.!1~~1~ L~l.!c1i'1tJ"JJ'fl~ n~a.i LLilu1l.! L~tJli 1 • 
"' "' ' 

m r4'rn 'lfl 1 m nJn~~1l.!n11Luu'Yi~'fl~l1~Yi1mrul.!~nL1fl1 ~1ni!l.!'11L1fl1V1tc1l~1 ~1l.!'l ruLlll.!vitl1 tJ 

TMU LLfl:::'\-D~rn1~1l.!1ruvi1~fl~~rn~iJ1:::~YJfi111'Yi 80% ~'flL'lfl1 Ll.!n11Yi1~1l.! 8 i1 La.I~ 
" 

"' ~~Ul.!Yii!n~1l.!Luu4' n r~l.!1a.1~1a.i L~l.!c1i'1 tJ'll'fl~ LN~ 1l.!iJ ri11a.i ~1a.11 rn '\ l.!m1Yi1~1l.!~ n~1 
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" 
n1'ifiin,~n ~~G}J'el-:Jiq1'int1 ~ CPi'el~1!J tr1t.n ~n ~ ~'U ~-:t 

(The study of resist effect to painting batik fabric) 

" " I ..J " I 

n11~~tl l"l f'1uiJi) Vl Cl U1!:~'1 l'fV]r.i :;~ n~1'\!11~11n\J~ YI L 'IUJ1 !:~l.J nu n11°r11 ~1U1 ~ n L Yl\J~'1 L Yl'fl • 
" ... .J.:. 1 ..J q ... 41! " ct. 

n11~ (;} Vl\JYl\JLL~::'fl\JVl11tJYl Ln "110l1 n n11~ (;}(;}lJ 'fl1!:L'\!ltJYl'\!l~'f)lJ L'\!l~')"ll'fl'1 L YltJ\Jn\J'(lUU\Jc.J1U1 [;) n LYl\J . ~ 

" I I " 

~.., ~11n\J~Vl~n~1 ~'fl LLU'1if1'l~1'l , LLU'1lT\J~1tJ::V1~'1 LL~!:LLU'1~1~ Vlc.J~l.J Citric acid ,tl1 

l.J!:\J1'l , Acetic LL~:: Na2HP0 4 'f:l'1JVIJ;Ji1~H1um1~l.JLLU'1 70 'fl'1Pl1L']'IJL~tl~ L"1 tJYl"1~'fl'1'8i;in 

~'l\Jc.J~l.J1::wh'1LLU'1 , tl1 LL~::~1n1"1iJ 1u'8i;in~'l'IJ~1"1 

c.J~m1~n~Ylu~1 LLU'1~ L'l!ll.J1::~l.J~'fln11LU\J~'l\Jc.J~l.J'll'fl'1~11n\J~~~~~"1 ~'tl LLU'1lT\J • 
" I " ! I 

~1U::'l!I~.., '8i;in~'liimUJ"ll?l'1LLU'1 : i11 VlL'l!llJ1!:~lJ~?l 1 : 9 L"1t1tl1V1tl'n ~11ViH'c.J~lJLLU'1LYl'tlLU\J 
I I II I I 

~11n\J~YiHfornVi~ ~'fl Citric acid LL~::tl1l.J::t11'l Vl1l.J~1~U '8i;i11~'ll.l"ll?l'1~11nii~Yiml.J1::~l.JVi 
' " ' .c1 ... '1 .., o • I ..., tt .. ., " " o " .,. " ._, q 

~"1 l'l?l LLu'1lJt1~1u::V1~'11?ltJ~:: 7 ~11Vl ~'l!c.J~lJ1?lt1~:: 7 ii11?Jt1 ~:: 86 ~n~ru::"ll?J'1~1t1c..i1u1i;inV1 

L~tllJ~')tJ~11n\J~L 'IX~lJU°1i n11U (;} ku~hJ~ LYh nu L Vltl'IJLL~iJ~~ru:;~ 1tl~ LUU~ n~ru:; L 'ilYl1 :;~ ~1'110l1 n 

" ~11nl.I~' cJ1U1 ~ nL Yll.1~'1 
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~ CV d' .:ii Cl)~ <!" "' ~ ~ Al 
n1'i'fl'fln bb'U'U ~~ ~ll{U71 b Yfil bezi'U'U "~~'fl1V11'3~1n biqu lP11~u'fln'i~ b~1 

(Dinner accessories designed from Jute yarn) 

.... 
ll1A'J'1!1 

II II I t I I 

n1T~{tJ l'lf~\j i'.Ji) i;JtlUT:;~~l'fL fl'il'il'ilnLLUU'Cl'J Vl'Cl1tJ'll'tNViT'il~ LLrl'J ViT'il~'"l1\JLL'Cl::Viurn:;r.n n . " 
L~\J~1tJU'ilnT::Lr.i1 ~1n'"ll'l')1iJ'Jl'ilU'll?l~'Cl')Vl'Cl1tJLL'Cl::ufuuNe.J~i;JJ)ru.n~~ 3 'l!Uvit~i'.ll'lru~iimi~~\J • • 

" L~lJ1:: LLrimTtl11tJH'~1\J 'lviti'il'ilmLuu e.i~ i;iJiru-n~~ 3 'l!Uvi~'Jti~fimTl1vi LlJl'lT1L3.i2 'Cl1tJ LL~'JvhmT 
" " i;inui;i~ n\JU1 ~')tJ~1TUT::nt1uvl~'fl'fl LT r.i1nl!\J~1nr.i 1'1')1).J~~'r'l'fl L'"l"ll?l~'Jl1') LYIULL'Cl::'l11'Ji;i1~'Jl1~ LVIU 

n ~" i;i')'f)U1~~1-n \J~1 \J~~tl ~?l L~\J~1tJU?l m::L '"l1 LL'Cl :;n ~" i;i')?JU1~~1-n \Jn1 T~1 nr.i LLUU~ 'ilU cnii ~?l • • 

i;i')?)U1~LLUU~1tl (Simple Random Sampling) Ll'li?J~iJ'tl~H'~?l LLUU~?JUC11l-J LL'Cl::~Ll'IT1::~-if'fl~'Cl 
~')tJ r\1i[ i;JT')~')\J~'iltl rl1 L'U~tl LL'Cl::~'J\JLritJ~ LU\Jl-J1 i;JTfi1\J 

~ 

' ' ' c:ii1 a '1 cl.di <i"'a c1 

lJl'l::LL\J\JL'U'CltJl'l'J1il'Jl?lU1'Jil 3.31 l'l::LL\J\J 'Jl1'J ~YlU'Jl'ilUiJ1nYl~Vll'l'fl 'Cl1tl A ~VltliJl'l::LL\J\JL'U'CltJl'l'J1il • 

3.38 l'l::LL\J\J 

e.i~i;iJiru.n~T'il~'"l1\J (placemat) ~'Jl1'JLYltJLL'Cl::'l!1'Ji;i1~'Jl1~'l!'ilUiJ1n~~Vl~'il 'Cl1tJ A 'lviuiJ . 
l'l::LL \J\JL'tl~tJ l'l'J1l-J'll?Junii 3. 41 l'l::LL\J\J 'll1'J 'l YltJ'l!?Jui11n~~vi ~?l 'Cl1tJ A 'lvitii'.l l'l::LL\J\JL'U~tJ l'l'J1ii • 

' ' 
'Jl?Junii 3.42 l'l::LL\J\J wci::'l!1'Ji;i1~'l!1~'Jl'tlui11nVi~vi~?J 'Cl1tJ A 'lvitiiil'l::LL\J\JL'U~tJl'l'J1iJ'Jl?JUT'JiJ • 

3.40 l'l::LL\J\J 

e.i~i;iJiru.n~tJ'l~:: (tablecloth) ~'ll1'JLYltJLL'Cl::'l!1'Ji;i1~'l!1~'l!?Jui11n~~vi~?J 'Cl1tJ s 'lviuiJ " . 
' ' ' "" ~ "" .... ~ "" "" l'l::LL\J\JL'U'CltJl'l')1lJ'Jl?JUniJ 3. 36 l'l::LL\J\J 'l!1') ~YltJ'l!'ilUiJ1nYl~Vll'l'fl 'Cl1tl 8 ~VltllJl'l::LL\J\JL'U'CltJl'l')1lJ • 

IQ, ~.. ci cJ 
'Jl'tlunii 3.36 l'l::LL\J\J LL~::'l!11Ji;i1~'l!1i;J'Jl'flrn . .nnY1~Vll'l'il ~1tJ B 'lvitiiil'l::LL\J\JL'il~tJl'l'J1iJ'Jl?Jun" 

3.36 l'l::LL\J\J 
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~ ftl ~'l ~ QQ Q 

n1-afiin~1~i1'U ~'Vl1-:m1~Jl1~'U1.:Ju'i~n1'i°ll'eN ~1 viii bb~~~1'fl~fl'i~ fl'Vl'flil'fl 

~ e.it! n ~1~ ~1-a'fl.:J°l u51icQ ~'9i1'3 61 

(The study of some physical properties of laminated silk and laminated 

acrylic fabrics) 

II \I I " 

n1T':l{u1 w•1f-:i\li1')' [;] ~tfr::~-:i rl L Yl'tl ~n~1~l-llliivt1'1n1tJJl1Yi1J1-:JtJT::n1T~hl n1T~~1"1'l1l-J1tJ, 

n1m'tll-IL ~'Cl1 n1 Plc.l1tJ, LLN ~'l"JJ1 ~ LL~::l"1'l1l-J 1"1'1"JJ\J1~i;i'tlmTi n"JJ'tl-:Jc4'11 ~l-12L~\J 'c4'1 l ~l-14L~\J LL~::c4'1 
I I I I SI 

'tl::l"11~ 1"1Vl?lij'tlYiCJiln rn'ltJ c4'1T'tl'l L \J~'I LUtJc4'1Vl'tl 3 'Jltl~(;l1l-J=n'tlYi LrtJn L~tJ ~"JJ1tJLrnLLri c4'1itJ'ti~ ' c4'1~1~ 
SI I \I I 11 

" 4 ""''I '!!I '!!I "" ~ 'I" 4 "" LLri::CJ1 LtJ'tlLt.Jriri LtJn1Tl"l n~r.i::l"l n~1n1T~~ "1'l1l-l'll\J L~tJ ~'ll L"1T'tl'l~1"1'l1l-l'll\J (Moisture A nalyzer) 
" 

METLER TOLEDO 1tJLJ16, ~n~1n1m'tll-IL~'Cl1n1Plc.l1tJ(;l1l-Jl-J1(;1T~1\J ASTM D 737-96, ~n~~1 • u 

135-1995 

" ' ' 
"1'l1l-J=n \Jl-11nYi~~ t~ui1"11L'U~tJ 7.08,7.24,3.59%. (;11l-J~1~ULLri::S.D. 0.22,0.18,0.37 (;11l-J~1~U ' • 

I SI f I I 

0 "' " 't l' ... d " " ... Q " 't l' cl ct " " " -- cl ct " rl1~1J ' CJ1 trn2L'(i\JVICJ\Jn~'ltJCJ1L\J'tl Lmrn ,CJ1 ~l-J4L'(i\JVICJ\Jn~'ltJCJ1~1rl LLrl!:CJ1'tl :: "1Trl"1VICJ\Jn~'ltJ 
" " ' ' 

c4'1itJ'ti~ilr11LLN~'l'JJ1~l-11n~~~1tJLLtJ'lrn1UU\J t~ui'.lr11L'U~tl 64.92,63.21,78.85 Kgf (;11l-J~1~ULLrl:: 
' ' • ., "~ ~ "~ ~-4"" " .... co1<S 

S. D. 2.29,2.63, 1 .65 (;11l-J~1~1J CJ1 L~l-12L'Cl\J ,CJ1 L~l-14 L'(i\JVICJ\Jn~'ltJCJ1~1rl LL~::CJ1'tl::"1T~ "1VICJ\Jn 
" II I I I 

!J' " .QI <deal I d ... ., I/ I ~ Clill I c:J 

~'ltJCJ1LtJ'tlLUrlrll-1"11LLN~-:i"JJ1~l-!1nvi~~ LtJLLtJ'l~1tJ°r'j'I L~Ul-1 "11L'U~u 191 .55, 168.95, 121 .80 Kgf 

[;11l-J~1r;i'ULL~::S. D. 5.87,18.46,7.07 (;11l-J~1r;i'1J , c4'1L~l-12L~\J ,c4'1L~l-14L~\J LL~::c4'1'tl::l"11'~"1~CJUn 

rn1uc4'1itJ'ti~ilmntJ~tJtJ'JJ•,,n~~~'ln1Tinl-11 n~~~ L~un rl1 L'tl~tJ6.67 ,6. 53, 1.60% (;11l-J~1r;lrnLri:: • 
S.D. 1.15 ,0 . 46 ,2 . 12(;11l-J~1r;)1J 
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n1'itJ11 U'i~'lJ bn~IPl'i3J1i.i'b tJu li'111~1 b tJ1 

(Chinese steam bun filling with textured soy protein (Protein Ka-set) food) 

111A1"l!1 

. " 
U'Ell.Jfur.i1 n ~u1tn l°1 Lc;)U !Sl.Jr.i1 n mr~m~1~ i;irLL~::nrrl.l~fimrn~ i;i'l!1~1 Lth~ i;ir~'Wj1'W 2 ~ i;irLL~'lVi1 

mri.Jr::LijtJYl1.::IUT::~1Ylil.Jer~ YiU~1'1!1~1LU1~(;1r~ 2 ~Pt::LL'W'WL'U~UmnJr:;LijtJ"ll'El.::l~n~ru::Y11.::i~1tJ~ 
" 

I " I I 

n~tJ r~'l!1~ Lil'El~l.Jer~ LL~::n1rn'Ell.Jfur.i1n~u1tnAl.J1nn~1'1!1~1Ltl1~i;ir~ 1 ~.::itl1'1!1~1Lu1~i;irYI 2 l.J1 

" H'LutJ~(;]Tl.J1 i;irj1'W1 tJmrn~i;i'l!1~1Lth1~tlr~tJLn~i;ir r.i1ntitJtl1 ttlr~tJLn~i;irl.J1Vi1LutJ1~ 3 'l!Uc;) 1~ 

LLri ttlr~tJLn~i;irL~l.JVl'l1'W LLn.::i L~U'lVl'l1'W ttlr~tJLn~i;ir LL~::LLYitJ.::i ttlr~tJLn~i;ir LL~'l H LU'Wl~'l!1~1Ltl1 

{;]'E)l.J 1"11 n1 rtlr:; Lij'W Y11.::iur:;~ 1YI ~ l.J er~ Le;) u 1-D LLUUUT::Lij'WYI 1.::i tl r:;~ 1YI ~ l.J er~ Lc;)U 1-D LLUutlr:; Lij'W 9-

H edon ic Scale ~tlr:;Lij'W ~'El il~i;i~1"JJ1~'l!1Pt~nTrl.JP11~i;if riru:;~m.11P11~i;if l.JVl1~Ylm~uPl~tJFl1tJYI 

r~Lrr;JJ ~1'W'l'W 20 Pt'W ~LAn::~A::LL'W'WL'il~mL~::~'l'WLi1tmtJ'Wl.J1 (;1 T~1'WYitJ~1 1~LLn.::iL~U'lVl'l1tJLtlr~'W 
"' 

" ~n~1mumnnu"JJ'El.::ie.i~i;i.ti'ru'Yl1(;1umrtl1'1!1~1Ltl11~tlr~"WLn~i;ir"ri.::i 31~ a-i1Vi1mrLnufo~1 . 
1'WQ.::!Yi~1~~n LDPE (Low-density polyethylene) ~~NWJij~'El.::!LU'WL'l~1 2 rJ'W LL~:;~~NVl1Ji1~LU'W 

" tin~ (4 'el.::iP11L'l!~Ltnt.1~) Yiu~1~n~ru::w1.::imun1Yi"11'El.::i1~'1!1~1Ltl11~tlr~tJLn~i;ir "ri.::i 3 1~ Lnc;)mr 

Ltl~t.1'WLLtl~.::iLti1L~t.1 L~'El'l-11mnnufo~1~'elruvinij -4 'el.::iP11L'l!~L~u~ LU'WL'l~1 30 r)'W Yiu~1 ~n~ru:; . " 
" . 

Y11.::in1un1Yi"JJ'El.::i'l!1~1Ltl11~tlr~tJLn~i;ir"ri.::i 31~ 6.::ihhtl~ti'WLLtl~.::i 
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il~~ ~Vi iJ ~~ ~'eln1'3b~'el n:R''elSZi tp)~1~'el.:Jd}J'el.:JU~ ~<t .. uu.:1 
q ~ 

i. tuivi1~'Vl~1i~ Pl~'U~~'U'Vl'3~L'300J 
(Factors Affecting Purchasing Decision of Informal dress by Female 

Students of Srinakarinwirot University) 

' " i'.J i)(;l~th:;~-:i~LYl'tl~n~TV'l~~nn~m1L~'tln~'tl1~~1f'l'tl-:J'JJ'tl-:J il~(;l~c\j-:i1u 
' ' " irn1~V1t11itipf~ul'iruVl1~t1r;JJ LLf'l :;L Yl'tl ~ n~t1r.i4' t1Vii'.l ~ft i;i'tl m1L~'tl n~'tl1 ~~1f'l'tl-:J'll'fi-:iil~ (;]~ c\j-:i 1 u 

I I/ ! 

l-J~1~V1tnit1Pf~w•11-uV11~h~ n~l-J~'l'tlth-:i ~'tl il~(;l~c\j-:iYiri1i-:i~n~1'iltj1uiullVi 1 - 4 ~1u'lu 1 oo 
f"lU L~tl n11~l-J'tlti1-:J~1 tl H'LL1.J1.J~'tl1.Jtl1l-J LUULf"l~'tl-:Jij'tl 1 umnnu.if 'tll-Jl'l "11Lilum1~ Lf"l11:;~1~ti m 1H' . .. 

" ' ~ n~1'tl tj1 uiul!Vi 2 11t1L~'JJ'tl-:iil~ (;]~ ~-:i'tltj1:;wh-:i 5001-6000 1.J1Vl i;i'tl L~'tlu~~ Lllu1'tlm:i:; 36 1 u 

" ,, " " 
1:;t1:;L'lft1 6 L~'tlu \l~(;l~c\j-:i~'tl1~~1ft'tl-:Jl-J1nn~1 6 f"lf-:i ~~Ltlu1'tltift:; 37 t~ti1uLLi;ift:;f"lf-:i~'tl 

" " ' 
1h:;l-J1ru 500-1 ooo 1.J1Vl ~~Lllu1'tltift:; 68 ~'lu1~ajL~'tln~'tlL~'tll-J1nn~1f"l1-:i~'tl1'tlt1ft:; 61 LLft:; 

" \l~(;l~ 'lu1~aj~'tl t~t1 ii1Mir.i1rcw1'l!il~'ll'tl-:JL~u1ti~'tl1'tluft:; 60 Lllu~1Vl'tl1'tltift:; 80 mnh:;~tJ(;lnLLi;i-:i 
.J .C:...4Clto cl 4 Q < " 0 .J Q.C:. A .di ~ cl ..... ti 

VlU~(;l'J!U'l!'tl1.J f"l'tln11'Wl-JYlf'l1tl1'tltlft:; 55 ,~f'l1f'l'tl-:JV1U~ (;]~ C\)-:J Lft'tln'll'tll-J'ilf'l1 n ~LLf'l1n~11'tltlft:; 79 

" LLft:;~'lu1~ajtl~j't~(;11l-J ~'tlf'tlu~:; 59 mn~'tln:n'tl1~~1~'tl-:J(;11l-Jin~ru:;m1~1~tl1u viu~1 i1~(;1 
II I I II 

~ c\j-:i L~'tl n~'tl1~~1f'l'tl-:J1 u~ muVIVii'.11~~1f'l'tl-:J1 ~ L~'tln~'tl~1 n~1t1~ft1 n~ft1u LL1.J1.J ~~Lllu1'tlu~:; 44. 9 

" ' " LL~:;Lllu11u'JJ1tl L~'tl ~1 L~tJ L ruvn:;1'tluft:; 37 .3 n f"l1'll'tl-:J'l! ~~1f'l'tl-:JVlil~ (;]~ ru-:i L~'tl n~'tlL~~1:;riu fOl C1..IJ11Yl . ., . 
'JJ'tl-:J~U~1~'tl1'tluft:; 53.6 LLft:;.if'tl~~,~~1~'tl-:J~\l~(;l~qj-:i1~f1.J~'tlV11-:JLV11~YlV11'tlu~:; 37.4 n11~-:J 

' " 
L~1'l-Jm1'lJ1uYi\l~(;l~c1j-:i'l!'tl1.J~'tln11ft~11f'l11'tluft:; 41.6 m1~n~mn~'iln~'il1~~1ft'tl-:J'lJ'tl-:iil~(;1(;11l-J 

" ' in~ru:;'JJ'tl-:J~~(;JJi'ruon ~'tl \l~(;l~qj-:imtJ 20 lJ ri1i-:iM11rt1'tltjiulJVi 4 i'.Jnu1~i;i'tlL~'tlu 6001 1.J1Vl 

~u1tJr.i:;L~'tlnYir.i11ru11~~1f'l'tl-:JV11-:J~1uLd'tl~1l-J1n~~~ il~(;l~~-:i~mtJLiiLnu 18 lJ rhi-:i ~n~1'tltj 
II I I I 

iullVI 1 i'.lnu1~i;i'tlL~'tlu~1n~1 4000 1.J1Vl r.i:;L~'tlnYir.i11ru1'l!i;-i~1ft'tl-:JV11-:i~1u~LLft:;ft')i;)f'l1tJl-J1nVi~i;-i • • 
\l~(;l~qj-:i~mtJ 19 tJ il~(;l~qj-:i-B'ull~ 4 il~(;l~qj-:i~i'.lnu1~i;i'tlL~'tlu 6001 1.J1Vl ~u1tl r.i:;L~'tln 
Yi'"l11C1..11'J!i;1~1f'l'tl-:JV11-:J~1U~ULL1.J1.Jl-J1n~~i;-i il~(;l~tU-:J~'tl1tJ 21 U;ULU ri1i-:i~ntt1'tluiutJ~ 4 iinu 

... " ' .. " " 
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1~r;i't1L~'t1U 6001 U1'Vl~u1i.J r.i~~r.i11ru11vi~1~'t1~'Vl1~~1um1~viL£iul.J1n~~vi U~i;iiu~~~'t11!J 20 ti 

U~i;i~qj~~rh~~~m~n't1tjiun~ 4 n11t11~r;i't)L~'t1U 5001 -6000 U1'Vl r.i~~r.i11ru11vi~1~'t1~'Vl1~~1U 
'°1'l1l.JL~lJ1~~l.JrlUTUh~l-l1n~~Vl " . 

I S-

iJ'r.ir.foYiii~~r;i't1n1TL~'t1n~'t11Vl~1~'t1~1 U~i;i~qj~ 

(Study on the Effect of Weft Yarn's Tension on the Width of Woven Silk 

Fabric) 

1111"11'111 

n1TtJVlfii11'1')1lJ~~L~UL~lJLU't1f 100/2-120/2 ~Lutif ru LN~1ui\'1~~U~')U~1rlVl '"llC\JL~lJL'Vltl 4'~~tJVl 

~l.l'VlT~11'1T ~')tJLl'li't1~ij't)t)V)l')')1lJ~~L~U~1tl (YARN TENSION METER) 'Jlru~nT't1L~UL~lJ~~~~'t1Vl~1tl 
I " I I 

vi~Yi1~~ufii11'l'l1l.J~~ 45, 55, 65, 75 LL~~ 85 nfl.J r.i1m!ui11Lu'Vl't1~'lml'IT't1~'Vl't1m~~'lt1 LL~'ltl1~1YiwEi • 
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... 
LF'll-J 

" L\J-.l'ltJ';j~tJ'11~~1m~i'1LF'ln~~'e'ltfr~'tJfi'll'e'l'1 pyrene ~'e'l L-phenylalanine -1 (1-pyrene)-3-

methylamide (PMA-L-Phe) LL~~ N- (1- phenylalanine)-4(1-pyrene) butyramide (Py-Phe-OH) 

~tJL~tJH'LYJriUri DCC coupling L~'e'l~ntt"lm~~unu BSA ~-.l~tj Pyrene r.i~~unu BSA 1.tJin~ru~ 
' ' " 

Viiim~lfo~tj pyrene Hu'TL'lruVihl'll'e'llJU'l'lJ'e'l-.l BSA 1.tJm~'5'(;1~Ltlni;ifiim~~(;1n~tJLL~-.l'll'fM Py-Phe-OH 

Lri'e'l~1Jrl1J BSA YllJ~'lil mntl~tJtJvi'lLL ~tJ-.l'lJ'tl-.l~ Ltln i;ifiiLUf'l'l'll-JtJ'l'l f'l~\JL~l-J~t.J (red shift) 0-.l 

4 nm (r.i1n 0 max = 342.4 nm LU\J 346.4 nm) 

Pyrene , DCC coupling, L-phenylalanine -1 (1-pyrene)-3- methylamide (PMA­

L-Phe) N- (1- phenylalanine)-4(1-pyrene) butyramide (Py-Phe-OH) 
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CV .do I 0 

n1'3(Pl(Pl Lysozyme 'VJ(Pl1bb'Vi'U~~1b~1~ 
~ ~ ~ 

blP'ltl Co(lll)metal complex n'3~(Pl'lJIPl'Jtibb'611~ microwave 
q 

... 
LrUJ 

.... 
-l1tJ~~tl~tJULUtJm~i;i'(;) tiJ~~'l..!Lysozyme L(;)tJH Co(l I l)metal complexes m~~tJ~'JmL~-l 

Microwave LL~'Jvhm~~nr.i'5'(;)i:J~n1nl(;)~'tl-lL(;)tJ~fi Gel Electrophoresis r.i1nmrn(;)~'tl-l'ViU~1 
I .. 

Cobalt(lll) tetraammine (CoTA) Vlrt'J1lJL-iflJ-iftJ 1 mM LL~~L""LL~-l Microwave LUtJL'J~1 8 tJ1VJ~u1iJ 

~1~-n~tii;i'(;)tiJ~~tJ Lysozyme 1~ ~'J'I..! Cobalt(lll) pentaammine (CoPA) ~1lJ1rnvh1miJ~~u~ni;l(;)1~ 
..I c1 " " J' 'I. I 'I " !'I c1J' 'I. I ,J LlJ'tllJrt')1lJL'lllJ'lltJ 3 mM 'lltJ ~u LL~~ ~~LL~-l Microwave LutJL'J~1 8 tJ1Vl'lltJ rn ·~')tJ Cobalt( I I I) 

.. 
hexaammine (CoHA) hJ~1lJ1rni;i'(;)LU~~tJ Lysozyme 1~ tJ'tlnr.i1n'1Ln~1lJ1rnr11u1Jru~1lJ'J~LlJL~~~ 

(MW) 'll'tl-lLU~~u~i;i'(;)1~(;)tJU~~lJ1N r.i1n Gel electrophoresis L(;)tJtJ111lLmm.JLVltltHl1J Standard 

Curve 'll'tl-l (MW) marker ~-l~1~1Jm(;)'tl~mu'll'tl-lLU~~tJ~[;i'(;)\~ ~'tl-ltJ1LU Purify LL~'Jt11\iJYi1 amino 

acid sequencing ~'tllU 

Gel electrophoresis , amino acid sequencing 

24 



n1'a~n~1'fl.:i ~tJ'a~n'fl'LI'Vl1.:lbfli1G}J'fl.:Jiq1'a'lHl '9l ethyl acetate ion n°luY4~ 

(STUDY ON CHEMICAL CONSTITUENTS OF ETHYL ACETATE 

EXTRACT FROM PIPER BETLE LINN.) 

n1T~m~1'il-l"11h':::rn:iu'V11'1L'"1il"ll'il-l~1T~ri~r.i1ntu'Y'I~ L~tJ"11mT~ri~~'JtJ EtOH tl1~1T~ri~~1~ 
" ~ ~ 

0 ... " 0 .... 0 ... ... 

in~:::~1tJ\J1LL~:::~n~~'JtJ hexane LL~::: ethyl acetate 1111l.J~1~1J \J1'll\J"ll'il-lethyl acetate ~\Jn 6.13 g 

lJ1LLtJn~'Jm'V1'"1il'"1 column chromatography LL£Jn~1TL~ 3 n~l.l tl1~1rn~l.l 1 in re- column 

chromatography 1~~1T 3 n~l-lri'iltJ 'Y'IU~1 ~1rn~l.l~ 2 Lmn~1rn1~'Vli1~ 1 'Jli'.l~ ~'il 4-allyl catechol 
~ 

LU\J"ll'il-lL~~'J~'1~~tl11111~ ~irn 0.52 g ~n~1L'°1N~~1-l"ll'il-l~1TL~tJH'L'V1'"1il'"1'V11-l spectroscopy 

Piper betle Linn. , 4-allyl catechol 
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'eN ~cLJ'i~n'el'UVl1~ LfliiGj!'fN LLn'U'i1n Ul~Fl'i'el~ 

(Chemical Constituents of Ziziphus cambodiana Heart Roots) 

0 ..3 ..... 
fl1·ti1Flqj: Ziziphus cambodiana 

~I q .1 4 

'fl~ ~u 'i~n'fl'LIVl1~ b~ iJGjl'fl~ b u~'fl n'i1n lPl~~'i'fl~ 

(Chemical Constituents of Ziziphus cambodiana Root Barks) 

Ziziphus cambodiana 
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'eH fi't1~~n'flt1V11.:J bflij81J'fl.:J~'Jcu'l4n ~~cu fl~'fl t ~vJ'flfJJ b tl~'fln r;l'U i;i~ fl~'fl.:J 
(Chemical Constituents from the Chloroform Extract of 

Ziziphus cambodiana Stem Bark) 

.. ...i. r:! ... ' • 
'211 '"11~!.l'Vlu~mfl 1P1.i;i1.~t.11M.1 ~'ll~111'1J 

1P1.i;i1.~m; 1i;i~i.n'iQ~ 

1i;inYl?Jfvh.ili1~1tJ"llil~ L'll'U triterpene aldehyde LL~~ triterpene alcohol ~~fil1~~1r.:i~LU'U~111inl LL~~ 

?Jtj1'U1~~~1~m1~~r.:iu~1~i;i1'l:filN~11~~~l-l\J1cU 

"'ti QI I CV ~ ti.QI !V 
'fl.:J fl ~~n'flt1V11.:J bfl JJ.in'fl.:i~'J'U ~n ~51f 'U b3J'Vl1'U'fl~ b ~'fln IPl'U IPl~fl~'fl.:i 

(Chemical Constituents from the Methanol Extract of 

Ziziphus cambodiana Stem Bark) 

'~-~ - ' 0 '211'"11~tl'Vlu~nti1 1Pl.~1.~'Ul;)tJ ~'ll~111'1J 

1PL~1.Yiil~ 1i;i~'U1'Un~ . ., 

Ziziphus cambodiana 
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n1'iPlnti1~1'i~n ~ Ft~'fl t 'ivJ'fl~iJ~'fl~ t'Jn Ft'i1 ~..r'J bb vi'Ju 

(Spilanthes acme/la (Linn.) Murr.) 

0 I 

1.11.:J~11~1L'VUJ tJCULL[;J .:J . .. 
... ... 

111Fl1~1 Ll'llJ 

'tl1"11'i!Jvimm~n 1PI . ~1. ~111~ m~ru ufll'll C\J1~Ylfi~~ 

" tuur.ir.iuu'trXiJm1A'ul'li)1LL~::~~u'u.11r.i1n~lJuLY11 °fi.:iY11.:i1111'lftiLL~::1111"1Lran'llunurarh.:iLLYli . . ,.; 
" \.1~1 tl Ll"IH-11u~~t1'1'tiJl~n~1m1LLt1n~ri~l'l~'c1LTYl'c1flJ'll'c1.:icTn l'ln~~'l LL\.l'l tJ (Spilanthes acme/la 

(Linn. ) Murr.) ~.:id~lu~~ULYl1~iJM1Y1~rulJ1nlJ1tl L'litJ LLrl'c11n11U'l~Yl'u iJqY1iLU\Jtl1'll1L~Yl1::~ LL~::iJ 
qY1i~11.ILLUl"IVJL1t1 ~11.IL'lf~ 'trXvhmmt1n~11'L~t1H'LVll'lill'l Column Chromatography Ylt.J~11 2 'llil~ 

...i • ~ " " r.i1n fraction PK5-3 LL~:: fraction PK3-3-5 LlJ'c1Yl1n11[;11'l'"!~rau ~l"IN~n~ r.i1n'JJ'c1 lJ ~Vl1~ .., 

Spectroscopy LU fraction PK5-3 YltJ~1LUtJ~11 polymer ~'l'l.ILU fraction PK3-3-5 Ylt.J~1LU'l.I 
I " 

Stigmasterol ~~iJ~[;J1Ll"IN~~1.:i~~\j 

HO 

Spilanthes acme/la (Linn.) Murr., Para cress, Tooth-ache plant. 
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9 ...., ~ '\' ft.I o' iv iv 

n1 'i~n~1iq1'iiqn ~~'U F"l~'fl ~ 'in'fl'i3JG}l'fl.:J en cu V13J'fl'U'fl!J 

(Vernonia cinerea Less.) 

~ ~ 

LU'IJrJf'IJ L '\J~1'\J~4't.Ji1 't~ ~ n~ n11LLt.J n~11~ n V1iklf'l~'t) 'L1vJ't)f~"JJ't)~ rJf 'IJ\UJ't)i!'t)t.J LV1t.JH' LVl f'l'lf'l Column 
~ ~ 

Chromatography ~1~11mmn~11't)'t)n~1 't~li~~~V1 13 fractions L~LLri NA 1 - NA 13 ~1n-J''!Jtl1 NA2 
~ 

~1~1mrnt.JQui'el't~~11li~~~V1 9 fractions 't~LLri NA2-1 - NA2-9 ~1nm1~n~-h''t)lol~'ll't)~ 1
H NMR 

spectrum YiU~1 fraction NA2-4 '1i1~::Lll'\J stigmasterol 

HO 

Vernonia cinerea Less., Compositae. 
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<i' .Q IV I .cil 
i.t?t !I b 'VI Flt.I F1n1~i'tn t?t bb tJtJ CPt'fl b 'U'fl-:J 

(Sequential Extraction) 

111Ft1'll1 

1 ULL w~-:i ~ULL~ ~i;i~n'tlu~ui;i1-:i1ij'tl-:i 1"ltl~~n'tlu~ LUU L'tl'tl'tlU'tl tj ~'m riu~~1u'lluc;i t~ui'.i'tltj't uitl 

"ll'tl'l~1~1.fr~n'tlUL:n-:i~'tlULLUU~1'11 i)fim~~,,~1i.n~~~L'tl'tl'tlU'tl'tlnl.J1~')'tlth-:i~u n1~~ri~~tlm.JH'i'.i'tltj 
" ~'JtJrlU 2 'Jltli;i ~'tl Single reagent extraction LL~~ Sequential extraction 1umrni;i~'tl-:itl1~~1n1~ 

I " I I 

~n~1~1tfhnt1.1LLFtVlLilm.J VitluLU'tlULU~U~')'tlth-:iti;iui)fim~~rl~LLUU~'tlL~'tl'I ~1~Vi~n~'tl'tlnl.J1L~U1 

l.J1~1ml.J1t1JLLFt~Lilm.JLV\mYlritlri Flame Atomic Absorption Spectrometry (FAAS) ~'ILUULYlFttlFt~ 

Single reagent extraction, Sequential extraction LL~~ FAAS 
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111A1'if1 

'£11"11jtJvlmm~n 'Cl1~11UU')~U1!J ;).J).J'flUi 

1111.Yi1Yil-J~ ~')~LVltJ 

Ul-JLtlum~11-i'u~u:1u'!lia~l-J"mJ ~11m~11i;l1~1tuul-J~~iJm12-J~1~cyi;liam1L~1cyL~u'li;i 
'llra~i1~mu LL~~~~t iXYii~~1utuul-J~~1~cy~ra tl1i;i1~LL~Fl LVl~ 01llil-J1ru'llia~J1i;i1~LL~Fl LVl~iJm1 

I SI I I 

Ltl~tJULLtl~~m~~~ ~~ i;l'a Fl rulii1V11~m"111'll'a~tJ2-J ~1u~4'uil~~vhm1~ nM'l L Ylia~1~fiYI L ~2-J1:::~2-J1 un11 • 
~LFin:::i.f mntl~tJtJLLtl~~'ll'a~tl1 i;i1~LL~ Fl 'L Vl~L uul-J~uitl LL~:::Ul-J'JL'fl'l!Yl ~~12-J1rn 1-if m1i;in~ir~ 
Wl-J1 ru 'L~u LFii'El~il'fl~~iJ11 Fl1 hi~~l-J1 n LL~:::iJt uiX'a~tllj~mnFiiJ~':l 1tl 1umrn ~~'a~dLiJuL~'Eln LFl~'a~ 

' " 'C)~i;inL':lL'aL~i;J~;Lu~ ~Ltln'li;i1'l~'Li;inLin'flf ~1nmrn~~'a~YiU~1~fiYIL"12-J1:::~2-JLUn111nn~ir~ml-J1rutl1 

in1~ LL~ Fl 'L Vl~L uul-J~'a m1~ LFin:::i.f~':lu~fiLu~iu~ Ll-Jn LL~:::m1'ri1 mrnu n 'LtJ1~U'a'Eln~1nul-J ri'Elu~~:::iJ 
" m1tl11mLFln:::if~':ltln11L-ifn1~~'a~L~°ri'~~~n uian~1n'1LUtJn11~nM'l~~'ll'fl'1n11LnUU2-J~~ LL~:::Ul-Jtl 

" 
L'El'llYl~~ru"1JJn LL~:::L':l~1 i;J1~1 Yiu~1ul-J~iJm1LnuH~~ru"11Jn~~iJml-J1rutl1 in1~ LL~ Fi 'L Vl~~ ~~~'Elth~ 
... dcl .J ~ 44.l'~ Cll 

'll~L ~u ni.J CM2-Jn1ntl~uuLLtl~~~i.JuinV11~ mu111Yi '11~ Ln~'lltJVl~ tuui.J~-1 LL~:::ui.JEJ L'fl'l!Vl 
" 

Dairy product, Milk, Milk product, Lactose in milk, Dairy chemistry 
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... ... 
1111'11'111 LI'!" 

'el1~1~!l~mm~1 tnlil11u'tli!cycy1 'ti;i1u1t~~'ll 

ci1wi"ijui;f LUU1'11fu'tlu~i~Ll'ln::~u~1um::u1um1vhP1~ L~'tlL~Lnvi1'W1u4Tw1u"1n ~~ " . 
Lllu'5'~vi~i'.inl'l1L~~~ LLvii'.i1'111"~1"1rn 'l.um1viviiu~~"1n i'.itl1::'lm1u1 um1viviiu~, n~u. ~11 

Cl " " " \I 

• I - ... .. ~ ~ 0 ~ " .. ftJ .J... I cal Cit. ..rJ' .., 
u1::n'tlU'tlUUVl1Ulil1nU1L~U, Vl1 ~i.'1J'tl~LWCl'li.1'tln1'l!Vl""~~1ffi~ "l'l'l1"1.J1~VlnU, ~Vl'l!U~11~::~1U 

... 
t~i.::i.i!nu1~"lluvi 't~ 'l. umrn vi~'tl~ tJ~ i;ici1ufi"ij'ui;flil1 n'5'~ (;l;h"'l~ Li.~'tl~~ ~'tl LU~'tlniutl::1vi LL~~ LLi;i • 

II t I I I ., 

~::iuc;i'tlulil::H~n11::m1tJ~c;iYILLc;invi1~nu LYl'tl~1~n11::YiL~"1::~"Yi~vi tviuiuc;i'tlULLrnr.i::~'tl~i11"1 

c.hum::u1um1LtJ1'l.~Llluci1u~'tlru~ni1 300, 350, 400 'fl~Pl1L'l!~L~u~ LUUL'l~1 1 so u1Vi LL""1uvirivi . " 

... I 

250 mesh r.nni!utl1'ttlvhtl~ITTU1rl1.J~11~::~1U~~il'l~'flh~ 'l.u'tic;i11~'lU 1 :3 Yl'r.lru~l:Jij 600 'tl~Pl1 

L'll£'1L'iu~ LUUL'l£'11 90 u1V1 inrhun""ui;f~~~i;i't~l.J1ilL"15'1::\f~ru~u.1~L~-w1:: ~'el m1~Vloit1L'tlL'tl~u 
tvi u L lliurn Yiu u nu ci1ufi"ij'ui;f~i'.i'll1 u'Clu'l. uYf 'tl~ c;i~1 vi 'WU~1 ci1uril.Jij'ui;f~ tJ~ c;i 't~i'.i 1"11m1vi viiu't 'tl L'tl ~u 

" " 
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111~~'lf1 

" r.:i 1 n n1r~ n~~1~1rn ~ LLN ~-:i ~'lr.:i1nr~~k!Yl1tl" 'L~u t k!mr~ n~ \~tl1~'lkl~ ri ~ik!L>JYl1kl'tl~r.:i1 n 

yeast ~1tJ~kl~ Y12 >J1vhmrLLtJn~'ltJ Quick Column Chromatography Ui'~'W 179 fractions A 1 

r.:i1nmn'l)J fraction ~ 91-102 ~-:itmhnn>J'll'tl-:i~11~~LLN~-:in'ltt.1m>J1ru~-:i mmun~'ltJ Column 

Chromatography vm~1~1>J1rmmn\~d'.lt.1 13 n~>J L~'tl>J1li1m1\ll'L~1\~;~~'ltJ 4 N TFA 1"11~~1Ui' 
' " 

~11V1Ltlt.1tl1i;J1~ 

" 'L~ur.:i1nm1~n~'L~utl1~'lkl~ri~ikl MeOH r.:i1n bacteria ~1tJ~t.ifi B189 >J1li1mmun'L~u • 
Column Chromatography 1~~1112 n~>J LL~:;tl1 F8,F9,F1 O >J1n>Jnt.1 >J1li1mmun~hl~'ltJ Column 

" I I I 

Chromatography r.:i1ni!k!tl1~1rVl't~ ~'tl fraction V1 17 LL~::67 >J1li1mrLllL~1't~ef ~'ltJ 4 N TFA Lil'tl 

i;Jr'lr.:i~'tltJ~~-:ir.:i1n m1li1tJ~n1'mYiu~1 't~~11~ i;i1-:i \tJr.nn L~>J ~-:i'tltjL \.11::~~1-:ili1 mr~ n1;'1 Ll"lN~~1-:i 
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The synthesis of transition metal oxo and oxo-peroxo complex 

ll1A~'if1 

~1~tl~::n'flrn=fi~on'fl\.! Metal oxo LL~:: Peroxo i:l~ru~).JlliiLlJw;i'lLi~tlnfilm lsomerization '71'fl~ 

Allylic alcohol u1~ i;i'l LL~::Ltll.!i;i'l Li~tlDfilm Epoxidation olefin LVlU L~'VI::~ LU\.!'fl::l;}'fl).J n~1~ ~'fl Mo 

LL~:: W ~1'Vlfun1~V1'1l~?l~LLU~LU\.! 2 ~'l\.! ~'fl ~'l\.!~ 1 ~Vltl~::~~rol'll'fl~n1~V1'1l~'fl~~'fln1~i~u•1n::tf • 
CrCl2(0)2(L)2 (1) (Oxo ligand) LL~:: CrCl2(0)(0)2(L)2 (2) (Peroxo ligand) LVlU L ~'fl O=PPh3 

(Triphenylphospheneoxide) vi1'fl HMPA (Hexamethylphosphoramide) c.1~i;i.rlrurn~'t~~~1ui;i'l't~l.! 

~Jl1'l::tln~ ~'l\.!~ 2 'll'fl~n1~V1'1l~'fl~ ~'fl m~i~Ll'ln::tf Mo(0)2(Ne~)4 (3). Mo(0)(0'2(Ne~)4 (4), 

MoCl2(0)2(Ne~)2 (5), MoCl2(0)(0)2(Ne~)2 (6). Mo(0)2[ (COOH)2] 2 (7), Mo(0)(0)2[ (COOH)2] 2 (8), 

MoCl2(0)2 [ (COOH)J [9] LL~:: MoCl2(0)(0)2 ( (COOH)2] [1 OJ ~1'Vlfu~1~L:S~an'fl\.! [3], [ 4). [5]. (6). 

(7], [8] ~1).J1rnvhm~i~Ll'ln::vi1~ ~'l\.! [9] LL~:: [1 OJ u~'t~~1).J1rnul.!U\.!Ll'lN~~1~"1J'fl~~1~'t~ 

Metal oxide, oxo-peroxlde, catalysts 
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n1'i~~iq1!Jb\J'i~'U b~!Jij Cu 
2
+ ~uv1 binding site 

°' ...i Cl b'Uiql11';l~'VIJ.J hydroxyl radical 

ll1F'l1'1f1 

mri11~1u~1u'Ltl1~\J~'lU Cu 
2

+ L\J~/11'l:::~i'.J hydroxyl radical ~'lL\Jn1rnV'l~'CN~H' CuCl2 LL~::: 
CuS04 'LtJ r~tJ~H'~'fl bovine serum albumin ( BSA ) Cu 

2
+ r.i:::i11t~mri11~1U~\Jfi:::d:ltJLU 

'flth..:i41Lvn:::Lr.i1:::r.i..:i LV1Ur.i:::4'uriu Binding site 'll'fl'lLur~\J LL~:::i'.i hydroxyl radical LU\J~'l~V1~1U 

'LtJr~\JL\J~/11'l:::~i11t~LnV1 hydroxyl radical ~'flL\J~/11'l:::~i'.i H20 2 LL~::: Ascorbic acid 
' ' ,, 

(ASC ) 'LtJr~ur.i:::cin~V'l'fl'flnLU\JLl.JL~n~V1ii"JJU1V'IL~n~..:i LT1~1l.J1HlLLUn"JJU1V'l'lJ'fl'l hfa~u VlCln ~V)'fl'flnil 
" . " 

L~V'lu~fi SOS - Polyacrylaminde gel electrophoresis (SOS -PAGE ) ~..:iLilu~fi~m~u~U1l.JL~Yl1 

tum mun 'LtJr~u LV'IU~ i;w1 n1nl"l~'flu~r.i:::~wiu"JJu1 V'l"JJ'fl'l 'LtJr~\J 'LtJr~u~i'.J'Ll.J L~ n~ L~ nr.i::: • ,, 
1 umrn V'l~'fl..:iilr.i:::m.J..:ivi~'fl V'IVl V'l~'fl'l'fl'fl n LU\J 7 

' ' ' 
tJ ,, ... ... 4 ~ ... ... 

r:::n'flUV'l'lUVl~'flV'IVl 1 l.JBSA 'l!'lLu\JVl~'flV'I control Vl~'flV'IVl 2 lJ BSA, CuS04 ,(CuCl2 ), ASC , 
..J ... .,J ... .,J ... .,J ... 

H20 2 Vl~'flV'IVl 3 lJ BSA, CuS04 ,(CuCl2 ) Vl~'flV'IVl 4 lJ BSA, H202 Vl~'flV'IVl 5 lJ BSA, ASC Vl~'flV'IVl 6 lJ 

BSA,ASC, H20 2 LL~::l-l~'el~~ 7 jj BSA, CuS04 (CUCl2) ,ASC,H202 Vl~'flV)~ 1-6 vi~..:ir.i1nvi1tJ~mm 
' ' ,, 

LL~'l111u1~'f.lCWV11Ji'3Vlri1viuV1 30 u1V1 t~iJ11tJLL'ilLL;..:i ~'lUVl~'flV'IVJ 7 i!uvhtJ~mmtu'll'fl..:i freeze ~u 
,, ' 

V1 r.i1ni!ui11mr dry sample LL~'l run ~'lu~fi sos - PAGE ( 8%) gel r.i1nmr~ni=t1Yiu~1V1~'flV1Vl 

ii BSA, CuS04 ,(CuCl2}, ASC, H20 2 r.i:::tJnn!JLUU band "ll'fl'lLUr~ul.J1n~~V1 

l"i1-i1~cy : hydroxyl radical , Transition metal 
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n1'i'Vli;}~'fl.:JVl1"'4111'l~n1-a Bonded silica ~~'fl'll'i'i~cvl1 reverse phase HPLC 
q 

n1T~LM1:::\.f~11'li;iu't-n'L~i'il~ High Performance Liquid Chromatography (HPLC) ~rh~-~ 

Lth.i~tlmJ'llru:::d ~~~?l'Jt.1~~1~ru?l'Jt.1,..,~~~'fl ~'tl~~fltJ n1T~~ud~r.ii;i~~,..,~1ULt.ln1TYi1~'tl~~tl"LL1JlJ 
~ . . 

reverse phase (nonpolar stationary phase) Ltttt1rnYit1uth:::~l'lflfl1'Yi~'tl~~tl"LL~:::41t.1'Jt.!L'Yi~VHlu . ~ 

~'il~~tJ"ll'il~u1miYi"l!1t1i;i1~Yf'tl~i;i~1i;i 'li;iu't~fimT Bonded phase silica "ll'il~ n1T~~t1ri'ilt.1,..,iJ1il 

l'i1~1~ty: reverse phase HPLC, Bonded phase silica gel 
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Stripping Potentiometry (SP) 

ll1Fl~':li1 

" ' 
ui;i L~l.J 't Un11i;J1'J"l~ Li;J fil11::"1°"11ml.J1 ru L~\.1::tl'u~fiV1t1'tll.JftJnU'tlth.:i LL Yii\.1~ 1tl n~'tl n11 H' 

" 
LYlfilUl'l Atomic absorption spectrometry ui;iLYJfilUl'lth::~'tl.:iH'~u"'lu'tumr~Lfil11::"1°~.:i ~vhmr 

' " Yl~~'tl.:J~'tl.:iilih::~umrn! ilm1lJ~1U1t1JLUn11i;J1'J"l~Lfil11::"1° ~.:i'tum~~~tJlJL~thL'tJ1LYl"1Ufil 
• • • ... J' .J 1' ... - ~.. t; 4 ' ~ I 4 

Stripping potent1ometry lJ1Yi(ij.JU1'1lU 'lWll'tl~'ll'tl.:JLYlfilUfilUfil'tl i;iu"'l'\..!n1~'JLfil~1::\.1i;i1m1LY1filUfil AAS 

' " 
l.J1 n il'llu1 ~L~ n~1l.l1rntl1 hn Lfiln::iu'tln~muV!t~ 'L~u't u.:i1u~~t1;j"l::'t-D'LLnun~1.:i'll'tl.:J d1u't ~'tl1t1 

" " 
(LLvJ.:J"11fu'tlu) Lilui'JVi1.:i1u (working electrode) LL~::H Hg Lilui'Jfl1.:J~.:i (reference electrode , 

... .. ..i.... " " calomel electrode) "l1nmrn~~'tl.:Ji;J1'J"l'JLfil~1::\.1~1~~:;~1tJ Pb(N03)2 Yll.Jfil'J1lJL'lllJ'llU 1 O , 15 , 

20 , 25 LL~:: 30 ppm (mg/l)\.11fo'i1 r L~Lvl1riu 0.9993 LL'Z'l:: f'i1 detection limit Lvl1riu 0.6840 ppm 

(n = 7) 

Atomic absorption spectroscopy, Stripping potentiometry, 

stripping,preelectrolysis, coating electrode, working electrode, reference 

electrode, Anodic Stripping Voltammetry, 
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~I I I ~ Q Q .... ,,. I 

~~~'fl~~113JbuU~1~~'fl~U ~'flun1~~~~n~~'flU~~~~'fl~n1~~'fl~~~1~ 

n1 ni.J~b;j'fl b ~ PrbbtJtJi'tJ'fl1n1 Prb~~~ l?'l~'fl~~,f 1~'fltu'Vi11n~~ 
q ~ ~ 

... ... -
n1~~~1 'Jl~~~U1 

'fl1~1~!1~rnm~n c.iriL Yi1Yinru L~fill~~~ufi • 

ur.ir.ru~1 "1 '1JL 'Wn11~ lij.J'IJ11h::L~ fillL u~1ui;i1~1 1h::L ~ fillL ~u~~~1 LUtJ~'fl~~1LL~~~Yi~~~1tJ~ ~LL~tJL tJZtl 

LL1J1J i;i1~1 Yi~~~1'WlULL1J1J~~~~LlJ~1l.J11mJ1l.J1 H'~~LL~tJ ~'fl Yi~~~1tJ"'l1nn1'Jl=ii~l11Yi ~~ Ln~r.i1n n11 

~~ n'll'fl~ L~u i;i1~1 ~1~ mrLn!i(;11 'L~u'fl1 ~unr::u~umr~~ n'll'fl~ L~mLuuiB'umm fill ~~ii r.i~u~1t!~ 
cJ "" I ,df I 4 ..... .cJcJ SI ., 4 Qi ,q, . I 

Lm.J~'ll'CN 2 n~l.J f'l'fl n~).J~~u~rn~Lnm'll'fl~numrc.i~(;ln1~'fltJ~rn ( acidogenic bacteria) LL~::n~).J~ 

~u~1t!~L~m-ii''fl~riumrc.i~(;ln1'llilL~tJ (methanogenic bacteria) 1um1~n!i1n11c.J~(;lm~~tJ~1't!~il 

c.i~i;i'f)n11U'fltJ~~1Un1n).J::L~'flL~fillLL1J1JiB'1J'fl1n1fill~'f.JClJWJn~~ (55° C) n11~~nn1n).J::L~'flL~fillL~'flLttt~ 
" n1~~tJ~ 1u1~u 11' m n).J::L~'fl L ~fill LL iX~ c.i~).J riutr~ L1'flr.i~u ~ 1t!~1~ fo c.i~ (;1n1~~u~ 111 il1::u ::L 'l~1 uiu ri n • 

" ' u1-w 3 .fu 'L~ui:l'flumn).J::L~'flL~fill 2.5 nf).Ji;i'fl~(;11 l11m1~~~'fl~u1utl1::l.J1ru 7 L~'fl'W tl1tl1~~nYi't~ 

).J11Lf'l11::iXVJn1 3 .fu c.i~mr1Lf'ln::iXr.i::Yiu~1 fi1 pH ~u1 ~~1 L~!.lfi1 pH r.i::'fltj1u'll~~ 5.15 - 6.62 

I I I ctl ~ CJI Q 4,.;, J' Clf1 
F11 Alkal inity r.:i:::~i;i~-3'Eltl1-3i;J'El~'1l'El ·mJia-3r.:i1ni.im1~~~i.J'll'Cl~n1i;i'Cli.1~1mYia.1~~"1li.I ti;it1a.1f11 733 - 1066 

" " mg/I ~~ufi1 TVA iifi1'fltj1u'll~~ 697-1403 mg/I r.i1ntl'u~~LLU~tl1~~nr.i1nci'~i11~,j'nl.J1Lllu starter l~ 
" ' 

L'W Flask vin1 f'lf~ YiilmT'iJLf'l11::ifc.i~ ml.J1(;1T 60 ~n1J1filrlL'Jl'W~Ll.J(;lT "'ltJfP!TlJ 500 ~ n1J1filrlL'lltJ~Ll.J(;lT 

LL~::l11m1iJLfP'ln::iXfi1 pH 'fltjL'W'll~~ 7.20 - 7.35 .-11 Alkalinity Lvhriu 676 - 794 mg/I LL~:: TVA Lvl1 

nu 321 - 458 mg/I 

...... 
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n1'i~n~1~1u-;iu bfl'ib)Jb'lf)J bb~~fl1~b'el b'Vl{j~'eM~~~ (Lilium spp.) 

(A Study of Chromosome Number and Karyotype of Lilium spp.) 

...... 
'J!')')Ylf.11 

' ' "' 
~~~ (Litium spp.) LU'l.IYi'l!LM~~nr.iVi~11'icy iJ~ian~'ltN1il iJfl'l1il~~1n~~1tJY11'l~'l.l~nrrn°ri'l 

'll'l.11~LL~~rtlYlN'll'tl'l~'tln ~ LL~~ n~'l.I ~~~LU'l.IL~L~'tl'l~'l.11'l 'tl~i;ir;lia'ltl1L<if1r.i1nr;h'ltlr~LYlPI U'"l'"lU'l.I 
~ . 

"' "' tlr~LYlPILYltJLrnilmr~n~1LL~~mr~oo.Ju1tlfutlt'l~u~r.iu~1il1rntl~n1~utlr~LYlPI tumr~n~flf'lll 

Lllumr~ n~1~191u'lu Lflr Lil L 'llilLL~~~ LflT1~ifl11-Lia LYlU'll'tl'l~~~~1tJ~u~ Asiatic hybrid ~u~~'tl n'll1'l 

ace to-

' "' 
carmine squash r.i1nmr~n~1Yi1J~1~~~'lltl~i'.liJ91u'lULflTLilL'llil91u'lu 2n = 24 tl1 LflTLilL'llil'"l1n 

111tid1tJ~-D' VlL'"l'l.191U'l'l.I 5 L'll~~il11' Vl'll'l.11 ~ fl'l1iltJ1'l'll'tl'l LL'll'l.I LflT Lil L'llil tl1<if 'tlil~~1~i.n Lfl11~i fl11'L'tl 
~ 

' "' ' 
1 YlU LL~~4' ~~1Luum1-Lia 1 YlUil1 i;i1~1u LYl'tl H LU'l.l.if ia~~Yiu~1u~'l'"l~Lllutlr~ LtJ'lltJYl1'l rn1uL 'll~~~u~ 

Pl1~ i;i f'll'tl'l-Yi'll tlr~ Ll1Yl ~ ~~ LL~ ~LU'l.ILL U'l Yl1'l tun 11~ n~191u'lu Lfl r Lil L 6J!il LL~~ fl11'L ia 1 YlU'll'tl'l~ ~ ~ ~1tJ 
' ., ...., 

Yi'l.l~'tl'l.I 1 

'tlttnrn~fi1u 

"' ' 
u'tl nr.i1 ni1u'l t-D'-if 'tlil~Vilril Luu~~ n~1u1 t.1mr91 LL un~1tJ~klfil t.1mr~ n~1Y11'l '111'l.IL'll~~ 

~ d • 
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n11bbt1n~in~ij~~1nb:A''fl Streptococcus sp. ~bbt1n~1nbb'Vl'L.l )J 
d ~ ft IQ.9 
'V1~1 )J11t'l CP11'L.l 'V11'L.I ~11u IJ"n'J'L.I~ erythromycin 

(Isolation of plasmids from an erythromycin-resistant strian of Streptococcus 

sp. isolated from fermented pork) 

" ' Uti~ nr.i ~i'.!Yl1'l1~ n "1 LUti~'lti th~n'tlU L"1U"tl rl 1~ij "1~'ltil-J 1 n~ nr.i ~iJuuY1~11 ~ LLU '"1Vi L1'U~1 l-J1 rn ~1ti Yl1ti 

" ~'tl~1nJ~~'lu~1~ 1 un1TY1 i;iri'tl~m~iJ m T~m~n '"1'l1l-l~1l.l1rn 1 umT~1uY11u~1Tt.l!)~'lu~ 

erythromycin 'll'tl~LLU'"1YJ~mLri'"1~n~LLUnL~r.i1nm~1rn~n'llUi;i~1~1 LLri~~n~ plasmid profile 'll'tl~ 
~ ... ... ... ' ... ... J " 
L'll'tl r.i1nmrni;iri'tl~LLU'"1YlLTmLri'"1vin 39 isolates "tlU'l1l-JL"tlU~ 4 isolates Yl~1l-l1HlmUYl1ti~1T 

' " 
t.llj1'lu~ erythromycin YliJ'"1'l1l-lLoHl-l-iiu 5 Ll-JL'"1mfl-ltnri~~i;iT LLri~1~~"1L~'tlm1'tl N14-1 l.l1LflumT 

' " " Yl"11'l'tl~~?JLt.l L'1?J~r.i1m=D?Jij'"1'l1l-l~1l-l1rn1umnr.i1n.iL~lJLi;JL~?JU1~T'l"1L~'ln~1L=D?J~n 3 isolates ~~~ 
" " 

r.i1 nuutl1 L:n?J N 14-1 l.l14' i;i41LL un~l.l'l i;i~~ ti;iuH'~ ni;-ru~Y11~i ru~1u~vim'll?J~ L'llri~. Tt.111~ L'"1 triil 
~ ~ ~ 

._ _, I J' ., I ~ 0 ~ 
(colony) LL~~mrni;i~'tlUYl1~'ll'lL!Pll-l "tlU'l1L'll'fl N14-1 r.ii;i't:l~Lti genus Streptococcus r.i1ntJ\J\J1L'll?l 

' " 
N14-1 l.l1~ni;i total DNA L~?l~ DNA profile "tlUrl1L1?J N14-1 ~ ~rn~ni;i 2 'lllJ1"1 A?l t.lT~l.l1ru 1.2 

Kb (A) LL~~ 3.0 Kb (B) 'li;iumi;i'l1uiJ~~11~iln1rn~i;i~'tl'tlnLlJn1T~1uY11u~1Tt.llj=D'liJ~ erythromycin 

' " " 
'111r.i~?JULlJ"tl~1~ni;ivi'l1i;ivi'l~'1~ ~~1~~1mrnun~~1~ni;i;;-~~'tl~ 'li;iu~fimmumriu fraction r.i1nuiJ 

~ 

u1Ylri1~n"1~LLUnL~l-l1V1"11'l'tl~i;ii;i~'lm'fltiL'lllfvii;i~1L"tl1~ L~LLri fcoR I, Hind 111, Pst I, Not I, Bgt 11 , 

" 
Sau3A I LL~~ Hae Ill LL~"tllJrl1"tl~1~ni;ii1~ 2 ?l11illil~L~iJu1-L'lC\J~1L"tl1~~1~frn'fltiL'l!lJvi"141L"tl1~~~ 

n~1'l 
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~~811'£1-:i F111ii b tJu IP11-:i ~'fli''U~'fl'U n1'ie.t~ ~n'i~~'U V1~!i'811'£l-:1n1'3~'£lt1~~1t1 
n1 n ii~ b=il'el b 'VI F'I bb'LI'Ui''LI'fl1 n1 F11t~t1'Vl ~~'£l-:1~~1-:1'£lruV111ih.hu n~1-:i 

II CU 

col .... 

'll'l'lVltJ1 

I I II SI II' 

~..:i d'.ltJif cyw1 ~'il~'ILL'l ~~'il).J n).J.,;'..:i~..:i LUtJLm~..:i L"r'l1~~\J~L;'fl LTF'1 LL~~Yl1i,,~ ~..:ii!tJ~..:i 1~i'.lmT~m~ni,,1';jfi 
., ' 

'ltJmTn14' ~'ll?M L~u 'I. iXLi,,i.J1~~i.J Yl~'fli.J.,;..:i~..:i~1i.J1rn,j1i.J1 HuT~Lu'llu 'L~un1T~~ i;in1'l!~'lll1YiVim ~u 

nT~U'l\Jn1T,,,21'nLL1Jtl'aummPI ~'ILU\Jn1TU'ilU~~1U~tJVl1U~1T"nnr.i~tJVl1u 2 n~i.J ~'il n~i.J'°l~tJVl1u~ 
' ' ' ' 

L~mon'il..:i riumrn~ i;i nT~~tJVl1u (Acidiogenic Bacteria) LL~~~~tJVl1u~ L~mon'il..:i 'I. tJmrn~ i;in1'l!ii LVltJ 
., ' 

(Methanogenic Bacteria) 'L~u'l.tJmT~n~th~LU\Jn1T~n~~ll1'l~YlL,,,i.J1~~i.J'l.tJn1Ti,,21'm'il..:imn 

).J~L~'ilLVlPILLuu'CYummPI L~'il'lm~nT~~tJVl1u1~umT"r11mrn21'n~'ilnrnlli1u1tJn~1..:i ~'il~ 37 'il'IP11 
' " ' ., 

L'llfiL~U~ mrn21'nmni.J~L~'ilLVlPI LYl'il'l.m~nT~~tJVl1u r.i~Hmni.J~L~'flLVlPILLiX..:i~~).Jrl1J~'lL;'fl'°l~tJVl1u 
' ., 

krnfu~~~m~~tJVl1'u LL~~r.i~i'.lmT';jLF'1T1~tfVJn1 3 '3'tJ L~Un1T,j1,j1i,,,j'mJ 1i,,1 f'1 1 pH m).J1nJnT~ 

~tJVl1'uT~Li,,u fi11 pH 'ilULtJ-rl'l..:i 7.0 - 7.5 mi.J1runT~:atJV11uT~mu 'ilULtJ-rl'l..:i 200 - 300 mg/I ~..:ii'.lfi11 
" " 

fi1'iltJon1'1"1'1~LLfi~f'11fl'J1).JLU\J~1'1fi1'iltJi'.lfi11'iltjT~,,,~1..:i 1600 - 2500 mg/I ~'luj'il~n1~L~).J CaC03 L\Jtl'I 

., .. 'l" 0 l " .!"I • col • J' ' • col • I"' ' l " .!"I 'l!limn1m.J~L'l.l'ClLVll'llm.JtJ s-rc:i1n1"1!r.:i~vi1 '\!I l'l'l'l'-!Lu'Uc;i'l~'-ll'l'l~~'l.l'W LL(;ll'l'l pH '-ln'lS-uS'tJl'l'l '\!ILu'Wn~'l~ 

~'ltJmi.J1runT~~tJV11uT~L,,,uhli'.lmniJ~utJLLu~..:i 
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n1'ifi1n'l~nn1'i~n~1tJ1 '9l bb~~'Vl'U b tJ1'Vl'J1'U ~'Jtt b'el b'lf'U 
cu 

cil ...., t1 t1 IQ. a 
'Vl'i~ '9ltJ~~'Vl'i'iPl'U fi'i'ii! '911 bb~~~~'Vl'i'iPl'U'el b~ fl '9l'i'el'U 

q q 

(Study the treatment of dialetic wound by ozone in rat at light microscopic 

and Electron microscopic levels) 

... 
ll1Fl 'J'l11 

...... 
'll'l'J'Vltn 

' " ' 
LTPI LU1"1'l1t.i Lllt.1111'l::VI i1·m1ui'.ir::~utl1(;11~1 t.iL~!l "1~'1 L U!l'11il1 nm T'111 "1~t.1,~t.1 "11-!l:St.i'll~t.1 

v v v 

' " Yi11~L'l!~~vJ1'11 Yi1'11t.IL~U!JU~'1 Yi11~Ln"1mm.J~Ut.ILLU~'1'11!1'1T!:UUvJ1'1 11t.ii1'1n1U nlJvi'1U1c;)LL~~ 

~ ~'flf'1U1L 'l ru~'l"1i!'1 mr~n~1 Pl~'1eLUt.ln1T~n~1~ n~ru::'ll!l'1 L~!J L~!IU1'LIJ CUU1"1LL~~ ~'fl L~!J L~ !J.ff't.1 
" ' ' 

epidermis LL~::it.1 dermis '11!1'1"1~'Vl"1~!1'1YJYi11~LUt.ILTPILU1"1'l1t.1L"1Un1T~"1~1r streptozotocin :D'1't~ 
.., .., ~ cv ~ " • .i J' GI ..-.::. a 
ru n1 rr n~1 U1 "1 LL!:Jf'l iJi'J m.n CJ~ l.J n1'lll'll l 'lli.ln 1rn "1~'tl-liJL ·11LYI1151'\Jl'l mntJirtJl.J L iJ'el LU'l!Yl1'1'il 'ClYln'P'liJ'el l'Cl Fl lJ1 • 

... I I I 

T!Jt.ILL"'1!:Hmr~"1Lil'fllU!JYlT!:~U semi-thin LL"'1:: thin technique LYi!J~n~'1l'lt.Jn~'fl'1'1"'1'VlTTPl"L!LLUU 
" " ' 

nTTl.1"11 LL~:: n~!l'11il"'1'VlTTPl~L~ Pl (;]T'fl\J (;11lJ~1 ~u 1 t.imrn "1"'1!l'1;j't~Yi1 mr~n~r.i1 mu!ILU!IU1"1LL~~ • 
! I " 

'11!1'1"1t.l'Vl "1"'1'tNYl LUt.1 LTPI L U1"1'l1\JYJL'1lfu m rfn~ '1l'lUU1 ~~lJ n1'l!L 'flt 'lit.I LtJ'fou L VI uu rltJU1 "1 LL~~'ll!J'1"1t.I 
v v 

I I ti I I 

'Vl "1"'1!1'1Vl LUt.1 LTPILU1"1'l1t.!Ylhl't'1Jfumrfn~1 '1l'lui11 ~~lJ n1'l!L!J L'l!t.I L"1mllJYi1 mrfn~ L t.lrlt.!Vl 2, 5 

LL"'1!: 7"1~'11il1 n~r.i1 rru1u1"1LL~~1 ~i'.l~ m~tru::Pl~1mL~"'1 ~ "1 L:f 'tl L~Ut.ILLUU~YiU 1 t.ic4'U'lU LtJ1"1'l1t.llil 1'1 YiU 
v 

I I " 

LL~"'1'11!1'1"1t.l'Vl "1~!1'1Yl LUt.1 LTPI LU1"1'l1t.iYJhi't'1lfu m rfn~ '1l'l UU1 ~~lJ n1'11L 'tl t '11 t.I 
v 

L!JL'l!t.I (03). streptozotocin 
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111 Fl~'li1 

" " ' 
r.i1nm~~ii Lriuvi''l'tlU1'1U1 30 vl'l'tlU1'1 r.i1 n~1u~1LL~::'1 i;iu1 ~ii~1n1~ru::i;i1'1 1'luii~1~vim~£J 

PlTUfi'i~uYl~~h~ th::~1uiji;i~ 1'u~ 28 i;i~1fi'UJ 2545 n-1 1 mJ111~ufi 25461r1fi;inr.i~1~1U'lU'il~UYITU • • • 
" li'1~>Ji;ii;i't) 1 ~U'l£J'tl1~1~ (Aerobic plate count method) ~1'"11 MPN (Most Propable Number) r.i1n 

" " "' "' i!uL~£J'1L:.0'tl'lu Enrichment medium i;l'tlL:.0'tl Salmonell sp.,Shigella sp., Vibrio cholerae, Vibrio 

parahemolyticus, Staphylococcus aureus LL~:: Clostridium perfringens uii~ 37 ° C 24-48 i'lLlJ-1 

" " ~i;JLL£Jn~nfi'lf'1UU Selective medium ~'1\l SS Agar ( Salmonella-Shigella Agar}, TCBS(Thiosulfate 

Citrate Bile Salts Sucrose Agar) , MSEY(Mannitol Salts Egg-Yolk Agar}, CWEY( Clostridium 

welchii Egg-Yolk Agar) i;J1lJ~1~U LL~::tl1~~'tli;i~'l~c.i~u'ln'lu BGLB (Brilliant green Lactose bile 

Broth) Streak uu EMB (Eosin Methylene Blue) L~'tl~1 Escherichia coli uii~ 37 °c 24 i'lLlJ-1 (£Jn 

Li)'u Clostridium perfringens UU CWEY UlJLU Anaerobic jar)i'1Lni;i~ni;-ru::Lfi'lL~\1 LL~'lYli;J~'tlUYl1'1 

1'l Lfi'lilL~'tluuuuc.i~ r.i1 nmnii;i~'tl'1YiU~1 LilYiUL~'tlri'tl L~fi'l Li;J1L~£J 'luvi''l'tlu1'1tl1~ii~'1~iii;i 
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n1'i(Pl'i'J~V11 b~'fln'fl b'iFI b 'U'el1V11'i~1n b'i.:J'el1Vl1'i 

~V111'Vl ~1~ ~ '3f~'U Fi~'U 'Vl'i11 'iOOJ tl'i~'l41'Uij (Pl'i 

... -'J!')')Vltl'1 

r.nmr~l.lLnui;i'l'tlfrHm~1r 20 i;i'l'tlth~ r.nnLNm~1rfl!1tu•ih.iYlr~Lr~ i.Jr::~1t.iiji;ir 1't.i~ 29 
• 

" nm!J1rm Cl~ 6 Yi~fil~n1U\.! 2545 Lr1fi;J~'l'"rn1~1\.!'l\.!~~\.!V11tJ~~\UJ~i;i'f) 1 ~tJ'JU'fl'1~1r (Aerobic plate 

" " " 
count method) ~1iii1 MPN (Most propable number) ~1mJt.iL~U~L=D'fl'lt.i Enrichment medium 'll'tl~ 
" 

L=D'fl SalmoRella sp .. Shigella sp. , Vibrio cholerae, Vibrio parahemolyticus, Staphylococcus 
I I " II 

aureus, Clostridium perfringens Ul.JYi 37 °c 24-48oD'lLl.J~ "1~LLUn~nrif~ut.i Selective medium ~~'1 

(Salmonell- Shigella Agar),TCBS(Thiosulfate Citrate Bile Salts Sucrose Agar),MSEY(Mannitol 

Salts Egg- Yolk Agar) , CWEY( Clostridium welchii Egg-Yolk Agar) i;J1l.J~1~U LL~::tl1w~'fl~~'liXe.1~ 

U'lnhi BGLB(Brilliant green Lactose bile Broth) Streak Ut.iEMB(Eosin Methylene Blue) L~'fl~1 
Escherichia coli Ul.J~ 37°C 24 .fi''l Ll.J~ (umi)t.i C. perfringens U\.! CWEY Ul.JL\.! Anaerobic jar) 

I " " 

~'1 Ln i;i~ n~ru:; Ll°l faij LL~'lVI ~~'flUVl1'1~'l LriiJ LYl'tlut.iut.ie.1~~1 n m~VI ~~'tl'1 YlUL=D'fl E.coli 'l t.ii;i'l'flth'1 f"1f'1 

" 
llS'n 10 i;i'')'iltl1.:i 1~llfl ~l.Jm1• I, U1S''ll.Ji3r;is-, ~l.JU11iln I m1Ul.J!:~').:l I tl~1tl1.:i~1l.JS'~ I erc;)~"1n·wCltJ I ere;) ll .. "' 

" " I 

~'flU~1U, u11't.1L~\.!, '1J\.!lJ~lJLL~::tl1LL;~1~ L\.!fi')f~Yi 2 YlUL\.!'fl'1~1~ 6 i;)')'flth~ ~'fl ~lJ~1~,u1nl.Jijl;]~. 
" " 1h~1th'1~1lJ~~ I u11't.1L~t.1. 'lJ\.!lJ ~lJLL~::tl1LL ;~ 'l~ t.i'tln~1 nilU'1YlU Staphylococcus aureus 'l \.!U'lnl.J 

I " 

iji;i~ ~'lt.im~1~tlr::LnV1e4~. ~l.JLL~::LLn~~t.i 1 hJmJL=D'tlri'tl L~fi'1m~1rLllt.1~~ 
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~ CV 4' q 9 <j' .QCll 0 Y .Q 

fi1'jbffiJ'jffl~1 b '\J'f} b!J'fl'VJ1-!Ju.O'Jll1~ b(?)!J'J fifi1'1f1'lJ (?)'J!J~1'j~~1~ infi 

(Plastination) 

... -'ii')') Yl tJ'1 

,- c.1_ ~ .. ~ ca. ca. ' ' ' 
'tl1~1~!l'Yl1J~n'l~1 c.JPI. L'fll.J'flr L,,H1J~rrYfYf'l! Jl1f'l'l'l!1n1U'l1l1f'IPl1~i;Jr f'lru::LLYfYlUPl1~ i;ir 

u.~Yf.'fl~u i;iuni;i~1'~tl" 111F11'll1mu11111"1P11~i;if l"lru::LLYfYlUP11~i;if • 
'tl1~1~!i'~llin~1~·n1 c.iPI. ~'lru,, Yfrnii~Ylfifni 1111"11'll1;'l1Ylm 1"1ru::~YlmP11~i;if 

" ' ' 
Plastination ~'fl nr::u'lumnnufn~Lil'flLU'flYl1'l;'l1l1YfLVJU~firi1"111U~'lu~1rmn~~n =D'ld'.lu 

" ' ' 
L V1 l"lill"l n1 nnufn~ L il'fl LU'flV11'l;'lJl1Yf hJ1 ~ L th LL~ ::iJ~ n~ru:; L V1~'fl'1Jfirrn'l!1 ~LLUU L V1l.lYltl1ii11-H rl'IJ 

' " 'flU1'lLLm~V1~1UL'IJ~') t~n r'll.J~'ltlr::LYlPILVlU~'lU 
" ' 

tviuiJvt~ n m1~1tl1LL~::1 'll~ur.i::ci n LLviuYI ~'lu~1r 
" 

Yf~1~~n LYll"lill"l~H~1iJ~'lUrl'IJV1~1mLuu LLvi~tl1ii1~n~1LL~::vivi~'fl'l~1 ~'fl sheet plastination 

'lJ'Cl'lLLc.il.1~1i;i') LL~::LLc.il.l~l.J'Cl'l t~mH~1r E 12 LL~:; p 35 i;]1>.J~1~U riru~iJU~'lJ'Cl'lLd'ClL~'a~CJnn1'111u . " 

" " " r::vt~1-:iiun~1ii LU'ClLL~::iu1 'lJ~'IJ'flU1'li vi L'"l'IJ ~'ll.ILLc.i'IJ~>.J'fl'l'"l::L ~'IJl"l'l1>.J LLi;Jn vi1-:ir::V1~1-:i white matter 
I/ I I " 

LL~:: gray matter L~'flu1'lii;iLr-iuL'llunu Lil'flLU'flVic.i1l.lil.li;i'flumrLnufn~ ti;iumrri1'll11.J~'lu~1r 

Yf~1~~mL~'lr.i::iJ~n~ru:; LL~'l hJiJn~u Lnu1.rt~l.11u LL~::~1ii1rn4'ui;i''fl-:i1~'flu1-:i1nt-B~ ~1i11rntl1ii1 
1. if~ n1j'1 lllr'tl{ "1 m~ '11-J 1-n lJ ~-n n.ri ruoYf 'Y11>J mt11111 f'I ~1 ~ (JlfliJi' LUlJ'tlu 1-J i;J lJ'tl n"l 1 ntlu>J ~1lJ1rn 1. if LUlJ1n 

" I I " I I 

n'wLnufn~1L u'Cl LU'fl L Yi'fl H~n~1Y11-:iYfmfi'r1Ylm il~L'l'll~vim LL~::L u'Cl LU'ClY11-:i~'l111Yf~u 11~ 

Plastination , sheet plastination 
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CV .QI Cl .QI I ~ Q.d CV ~ Q 

n1ifl l9l L~'el n LLtJ fl'VI Li!.l~1n LL vi~.:1'U1fiiiJJ8lf11P1'Vl~1 JJ1itl!.ltJ !.l.:tn1iL~iru8ll'el.:t 
"' 

b'lf !.11 t 'U LLtJ flfi L-;!.ltJ1.:18lfU l9l 

(Screening of Cyanobacterium Inhibiting Bacteria from natural water) 

... 
111Fl1'lf1 

.. ...i . r.! ... 'i' ... 
'el1'"11'itl'Vl1J'im~n c.JPl.'JJr.n.11!) ~YifiL'l'll~~ 

"11.u1~~ 'ii-3u1~111Yiriu 

LLU~-3dil c.J~~1 t ~Ln "1U11n!J mrnr Eutrophication ~'W Lrt'fl-3'"l1mmfi-3~1iltlh.J1 C\Jfi1 (;J'fl1~11L ~il~'W 
L(;)U L 'UYi1~fi1 [;J L 'W 'Li;m "l'WLL~ ~Yl'fl~Yl'flf~ ;-3 LU'Wfi1 [;Jm~11~~1 L~'Wr;l'fl m1L "l1't1J L~u L(;l'JJ'fl-3~1~i1u L(;)U 

" ' " 
"l1nn11~"1L~'flnL=ii'flLL1JFIYi~uYi~1i11rnuuu-3n11L"l1t1J'll'fl-3L'l!U1L'WLL1JFIYiCfo~~ Microcystis 

" " 
aeruginosa L"1uti1i;i''l'flU1'3in 6 i;]')'flU1'3 111UL'Wil~1~l'lmiuPl1'WF11''WY11~L1~ 'fl-31'lfmf iJ1LLum1'fl 

LL1Jl'1Yi ~El Yi1J~11~L~'fl1JT~l'lfl 23 hi L'l!L~ i;i L~'flU1i11l'l"1~'fl1Jn11£Ju~-ln11L"lTt1J'll'fl-lL'l!EJ1 L'WLL1Jfi1Vl~EJ 
" " ~~u(;)~-lnfi1'l L(;)um1ti1L1'fl~~LL~~i-3mi;ic.J~m1uuu-lm1Lr.i1r;y Yiu~1il 21'fl'L'llL~i;i fi'fl L'flL'l!L~i;i 

.J .... ::. ... J' ~.,..i.~'i' 
8 1 LL~~ C2 l'l~1il11ClU1JU-3n11L"l1C\J'JJ'fl-3L'll'fl Microcystis aeruginosa ~(;) Lil'fl'l.11 ~'fl ~'l!L~i;J 8 1 LL~~ C2 

i11~n-rnim~m.1~Y11-liru~1'W~l'lm Yi1J~1L'flL'l!L~i;i 8 1 i'.Jim~ru~Lll'W1u'Vl'fl'W~~1-l~U'flf ~"1~LLnrnu'ln 
~ ~ 

'1 I I '1 

LL~~L'fl 'L 'l! L~ i;i c 2 ilin~ru~LutJiu'Vl'tl'Wi'W ~ (;)~ LLmii~u LL~~Lij'tll'l (;)~'tlu~1mi11 ru~1~ "1'll'tl-3 L1'tl 
I II '1 " 

LLUPIYi iSEJYi~1i11rnuuu-m11L"l1't1J'll'fl-l L:n'fl Microcystis aeruginosa Yi1J~1mi11 ru'll'fl-3 L=ii'fl LLUFIYi iSEJ 4 
I I " II 

ii~~~i;i1 (00660 Lv11nu 0.8) Lil'Wmi11ru~1~(;)Vl~1i11rnuuu-3mn"l1t1J'll'fl-lL=ii'fl Microcystis 

~ f.i' aeruginosa ~v• 

" ., 
Microcystis aeruginosa LL1Jl'lVi~ur.i1mL~~-3U1fi11il'll1~ U1JU-3n11Lr.i1-cy 
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..., 4 "'111 "I .cl' ..., d' ...! ~I 
n1'3~~b~'fln!l'U b'11~1b'U~~1nb.r.4'el Bacillus spp. ~1!l'Vi'U~ CM4.1 VlblJ'U 

... 

thermotolerant t~t1°lsii'bVl~il~ Inverse PCR 

(Isolation of full-lenght Xylanase Gene from thermotolerant Bacillus 

spp.(CM4.1 },using Inverse PCR) 

1111'l'J'li1 

I I 

L'tl\.I 't 'lllJ1 '1!~1 Lu~ LU\.IL'tl\.I 't 'JI lfVii'.i ~ ru~lJu1i1. umTtl'tl £J~ ~1£J 't 'JI LL~\.! YI LU\.l'tl-1f'f1fr:::n'tlu~~ n"ll'tl'1 Lll 

i'J L'l!~~ fo~~~u1. uc.it!'1 L'l!~;~'Jl L'l!LL~uLtlu~1T~~'nJ1Tml1 'ttJH'1fr:::L£l'llu1 u~ (;)~1~ nn>J~~1£JtJT:::L11vi 
L'llu 'tli;i~1~nn>Jm:::vi1tt 'tli;J~1~nn>JmTYi1"llUlJU'1 'tl(;J~1~nn>Jn1TU'tlt1~~1u't~ LUU~\.! LL~1.u • • • 

fi~~l.J'Jl1 ~'t 'JI LL~\.ILU\.I~ 1 ~~hJ~::;~nutl1 ~'1"l :::Yi11. lX~UVJUn11CJ~ (;)~'1 ~'1 'tv);j n1~~ ntt1th.i~H1 \.ln1~CJ~ (;) 
L'tl\.IL'lll.J1'1!~1 L\.l~"l1 n Bacillus sp. ~Vl\.ll'l'l1l.J~'tl\.I L~'fl 1. \\'c.i~ (;JL'fl\.IL'lll.J1'11~1 L\.l~~ii L~nm111~~~ 

~ ' 
'fl ru~niii'l-1 ri?1u~u1il'l~;j n1 ~~ ntt1~1 ~Ui1'l l'l~L'fl 'I. V1 ~"ll'fl'1 uul11. i CJ~(;) L'fl\.I 't 'lll.J1 'Jl~1 L "'~ LU\.IU1'1~'l\.I . " " 
LL""'l ~'1Yi1 n1~V1"1~'tl'1~'tlL ~'Cl 1.mv1~1 ~UU'll'l~L'tl 'tvi~ "ll'tl'1U\.l~Lfl \.ln11CJ~ (;JL'tl\.IL'lll.J1'11~1 L\.li'l~ .. 

PCR r-l'fl Forward XynFF LL~::; 

Reverse XynFR ~'1LU\.I Degeneracy primer PCR product ~'tv1~u~1'lv1Lrnu DNA ~;j'JJ\.11"1 
1, 100 bp ~~'fl~th.n..J1:1tu'l!l.l .. b.1m1~11thnihPitJU1F1~t'El1Yli;f~i'!;.i1JfN~'El1tJ .. 
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ll1fl1~1 

n1 ~ lPl~'J~ Vl1 bi 'U tJ ~~i't1V181J'fl.:Ji'f 1~i'fltl~~i'f 1Vlv1 ij (lVI ~ fli1!J1J'U 

L'Uvi~'J'UL'Uen'fl.:Jvi'Uvii.:J fl~'fl(Pl 
<al <al 

(The detection of the opioidergic nerve fiber 

in the inner ear of the postnatal rat) 

...... 
'Jl')')'Vltl1 

'!l1'"11-a!lvi1Em~n 1P1.~1. tJ1ufil ~u(~'J11ru 111ri':j'Jl1n1u':j111riP11~i;if riru::LL~'VIEJP11~i;if 

c.JP1.~1.'tl~)JPl1L'llif~'Vlfi~rnu111ri':j'll1mu~111riP11~i;if riru::LL~'VIEJP11~i;if • 

i1-if'El~~~1U')U)J1n~~irtJ~'fU~)J)J~s1m~mritJL'tltl'tl'tlU~ (opioid) Jl1ULUL"ll~~tJ1::~1'Vl i'.Jc.J~ 

~'tln1nU~UULLU~'1~00-IU1n11'JJ'tl'1~).J'tl'1~'1LUU11ns1u~~11'1cy'JJ?l'1n11L'"l1cyL~tJLl;)LUT::u:;i;i')'C}'t)U'JJ?l'1 
"" ... " " i i;i1L~U'1~ n ~')[JU)J 21~~ mt1~tJi;i')foL?Jtl?l?lU i;il U\1-D'UL U~'JULfilLfil~U'JJ?l-li i;i1L~U'1~n ~')[JU)J ~'1UU 1 u 

" .... I I " 

mm ~~?1'1 rif-1'1 ~'1 ~'1Yl'"l :;~ nli1 n'1tJ1L ') OJYl~tJ L ?Jtl'tl?JU ~'llil~ met-enkephali n 1U\1-D'U1 U'JJ?l'1~'J~~'1 
" fil~?l~ 5 mu ~?I 0, 4, 8, 16 LL~:: 32 1'u (PO, P4, PS, P16 LL~:: P32 1;)1).J~1~tJ) 1'J)J'fi'1~nli1n'1T::u:: • 

I I " 

~)J LLrnYli1 m1tl11 n!J'll?l-1 'l ?Jtl?l?JU ~"llil~tl~'J u':jfi~)J~ 'l uii~ 'li;i Lfll)Ji'.j~ i;i 1-'l~u 1-D rabbit polyclonal 

antiserum against met-enKephalln LUU antiserum ~'mm LL~:::16]~11 streptavidin-biotin­

horseraddish peroxidase complex LL~:: 3,3'-diaminobenzidine Lllui;i')LL~~-lu!jfilm c.J~n1T~nli1 

~tJ~1ilL~utJ1::~1'Vl~il met-enkephalin LUU~11~?1tJ1::~1'Vl?Jtj1uu1L'lru cochlear nerve, ganglion, 
I SI I I 

limbus LL~:: hair cell 'll?l'1Lfi1Lfil~U LL~::~)Jtl11n111u~u~~'1ri~?J~i;i'1LL~?l1U o 1'u =!'1i)J~ufiriuu1L'lOJYl 
4J " • 

~tJ i;i'l fo'!l?J-1 'l ?Jtl?J?JU i;il U-11 u':j4'u ri?Ju~il1 
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n1'iFlin~1 ~~djj'fl~ b'fl b'Zf'U ~'fl bFil'i~~.r1~djj'fl~ bb'U FilVl b~~ 

b'U'i~~'Lini'fl~~~~'i'i~tl~b~n~'i'fl'U~u~~'fl~~1'U 
'I 

(Study of Ozone Efficiency to Bacterial Structures 

at Transmission Electron Microscope Level) 

.,, -
'll'Yl'Vltn 

I I " I 

L'tl L'l!t.i (OZONE : 0 3) Llluri1'l!fiTni'l!1~Vivn.m1::r.i1t.1'tltjvi'lh.l'tu-B'uu1n.nmPl'll'tl\lfom~'tltl'tl\l 

riuf'l~~fli;i11b L'tlLfl'Vl~r.i::fl'l).J1~Cj'l Lfln 'Lvit.1Yiu~1~u1'L'lru'tn~Cj'l fonr.idit'tl L'l!t.i'tlutJ1).J1ru 0.01-0.04 
" " 

ppm 

" " " 
tl1::fo'l!u1 'W"1fl1t.11 ~1t.i tvim'tlYi1::'1. u~1um1i;l'tl ~1'WL~'tlLLtJ f'IVi (fo ri'fl LTl°l i;l1\l1 r.i1 n m1~n~11"1f'li1Lllt.1 

m 1~ n~1 O\l ~fl'll'tl\l t 'tl t 'l!t.ii;l'tl Lf'IN~ ~1\l'll'tl\l LLtJ f'IVi Cfo tvi t.1 n~'tl\l~ fl'Vl TTP!tIB L~ n i;i1'tlt.1'l!\lvi~'tl\l cJ1u 

4 tl..J tl 'i' " .,, .,, ... (Transmission Electron Microscope : TEM) Ll"i'tl~n1n flt.l'WLL fl\l ~f'INM1\l'll'tl\lLLtJf'l'VlLT£J"1fl\l"l1n~ n 

I " ~ 
"11fl1t.1 ~'lt.1 L'tl L'l!'WL u-rl'l\l L'lfl1 i;l1\l1 L~'tlLUt.i~'Wj1'WL um1,j1 L'tl L'l!t.1).J1tl1::rin i;iL-D i;l'tl 1tl n1T'Vl Vlfl'tl\l'W 

"' I I "' ... ii 

~n~1r.i1 m~'tl LLtJ f'IVi (fo ri'fl t11"1:D\lYitJL~vi'l Ltl't 'WLL"1~\l,j1 i;i1).JfiTT).J'J!1~vi\l~'W 4 ~1t.1~u~ tvimLU\l LU'W 2 

ntj).J ntj).JLLTnLU'WLLUf'IVi LrmLnT).JtJ'ln L~LLri Staphylococcus aureus LLfl:: Bacillus sp. ~'luntj).J~~'tl\l 
" 

LUULLUf'IViLrmLnnJfltJ L~LLri Escherichia coli LLfl:: Salmonella sp. tvit.1m1,j1LLtJl"IViLrt.1~'l'tlU1\lvi\l 4 

" " ~1t1.,.rutl--!1cJ1l.lL'flL'l!'Wh1'fl1"11n~t1\lL;n'fl1wn'l-:iL'l~11ii1-:i1 (O, 30, 60, 90 LL~:: 120 u1Yi) LLZ'l::tl1l--!1P1mi1 

m 1Ltl~t.1'WLL Ufl\l Lf'I N~ ~1\l'Vl1\l mw11l"i tvit.1 n~'tl\l"lfl'VlTTPI~ L~ n i;i T'tl'W'l!\lvi~'tl\l cJ1u r.i 1 n ~fl n1T'Vl Vlfl'tl\lYitJ • 
I I " 

~1ViL'lfl1 30 u1VI L'l!fli~'lu't mi.Jr.i::ilitl11'l Ltl~t.1uutlfl'l Ltltvimn vi m1uviLiJm'll'tl\l L'llfli 111t.1'1. 'WL'llflir.i:: 

Yiun~).J~ ~1~-lmr.i Lllu11 tu L'l!).JT'l).J n~).Jnu'tltlu1-L'l runfl1\l L'l!fli ~ L'lfl1 60 u1VI L'llfliii'Lf'IN~~1\l LLfl::1tl 
.. .. " " 

i1\l LU~t.l'WLLUfl\l LU!!U1\loD Vl L "l'W d-).J L ~'WL 'l!fliL).J).J LtJT'W"ll 1 VlLLfl!:YitJLPl~L 'l!fli'tlutJ1'L 'l ruT!ltJ ~'l L 'l!fli LL~:;~ 
" 

I " I 

L'Hn 90 u1VI L 'l!fliil m1~m1 V1!lU1\lT'WLLN tvit.1YitJLPl~L'l!fli m::r.i1t.1'tltlvi'l Ltl u'tl nr.i1ntlL 'l!fliVlu'l Ll.J LLi;Jn . " 
r.i ::Yiuu1-L 'l ru'l\l n fl'-! '1.~111t.11 uL 'l!fl i ~\lr.i1 n ~fl m rnvi fl'tl\l~L~~'tl vi f'l~'tl\l nu m1Yl vifl'tl\l ri'tlt.1"1iJ1C~ ~ n~1 
1u1::r;lun~!l\l~fl'VlTTPltIBL~ni;i1!l'W'l!\lvi~'tl\lnnvi (Scanning Electron Microscope : SEM) LLfl:: 

" I 

~t!u~~'W'Vl ~~ljnfl 1nm1"11-l1'W'll'tl\l L'tl L'l!'WL um1uuu\l LLUl"IVl (fo tvit.1 L'tl L'l!'W"l ::L1''-l"11fl1t.1 L'l!flir.i1 n 
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9 .,,. .,,. ~ Q q Q 

n1'iJOJ n~1 Fi';)1 3J~13J1'i'181J'fl~ bbtJ Fi'Vl b'i!l'Vl ~~ ~~1'i~ C9l bb'i~ ~~~';) 
OJ CV ~ QIQI le;' 

bu n1'i!ltJ!I~ bb tJ Fi'Vl b 'i!I n'fl b 'iFi 

( The Study of Bacteria producing Biosurfactant for Inhibition of Pathogen) 

... 
.111 Fl 'l'1!1 

Biosurfactant 

Biosurfactant ~:::i:h.fr:::Lll'llu1t.1'f-llil~1,,,n11>.Jui1..:i1 L'llt.i n11CJ~lilLl"i~'El..:J~1'El1..:J tJ1 LL~:::m,,,11 Lllt.1i1ft.1 ti;iu 

~hlvh 1 '-" Ln"1'Cit.!lil11U uJ'El 0 <D'~t.11"11 LL~:::~u1'Ln Fl'El1,..,11 

1t.imr~n~1Fl~~tl 1c1i1-ifL~'El~CJ~i;ibiosurfactant~LLt1n't~~1mLw~~ui1~1 >.J1'Vl"1~'EltJmrtTrnT~L~'El 
" . . 

LLtJFIVi L1u ri'El Lr Fl ~1 nmrni;i~'il~ L~mLLtJFIVi L1uViCJ~ lilbiosurfactant Vi LLtin 'tc1i1 t.1'il1,..,1rL,..,~'HUt.1L'l~1 

ui1..:i1 rit.1LL~:::u1~'lt.1 supernatant >.J1'Vl "1MltJ Fl'l1>.J~1>.J11'11 t.1m1tTu5~ L~'Elri'El L1FI 'VltJ~1LLtJ FIYl L1ti~CJ~ lil 
.J 1" 1 ... ~ J' ~ .J --biosurfactant 'VlLLEm i;i,..,~1u 'El L'l! L~'Vl~1>.J1rnuuu~ L'll'El'Vl "1~'EltJ'Vl..:J'Vl LUt.!LLtJ Fl'Vl L1mLn1>.JtJ'l mL~::: 

LLtJFIVi L1mLn1>.J~tJ ti;iu~LLtJFIVi ~u~ CJ~ lil biosurfactant ~:::i'.iFl'l1>.J~1>.J11'11 t.1n1rtru5..:i 'tc1i1 t.1L'l~1~vl1..:i 
V .::.lei! cl IV~ J' ~l/ I cl .... ~\ttJ4 ~ 
nu LLtJFl'VlLrti'Vl~1>.J1rnuuu..:iL'll'ilE.co/i L"1LLn N2,N4,N9 LL~:::S4 L"1U'Vl N2 r.i:::~1>.J1rnuuu..:i ~"1L>.J'il L~U-l 

1\¥L~~C\JLU'UL'l~1 24 .r'lL).J-l N4 ,N9 ~1).J11'1UtJJ'-l'tc1i1u 24-i'lL).J-l LL~:::m~tTtJtT-lL~il~'UL~'ilFlrtJ48 i'l 
9' I " I " " 

L).J~ LL~::: S4 ~1>.J1rntTutT..:i1c1i1t.1 48 i'lL>.J-l ~'lt.iL=D'ElVi~1).J11'ltJtJtJ..:iL=D'El B.cereus 1~LLri N5, Y31 , Y37 

t~u~ N5 r.i:::~1).J11CltJtJ5~1~L~'ElLim1\¥L~1'1JLUt.!L'l~1 24 i'lL>.J..:J Y31 • Y37 ~1>.J11CltJtJ5~1cni.t.1 24 i'l 
.... ~.!J'~ :,, 

L>.J..:J LL~:::mmuu..:i L'Vl>.J"llt.1LwaF1rtJ48 'll'l L>.J..:J 

I " 

LLtJFIYlL~EJViCJ~ i;i~1r~ "1LLN ~-lCj'l L=D'il ri'il tr Fl 
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(Bacterial cellulose production by Acetobacter xylinum from pineapple peel 

and jack-fruit corncob) 

...... 
'l!'l'l'Vltl1 

m rn~ n d'.h.im~u'liin 1 rn1-l~'l Lflij~ ri'fl 1 ~ Ln ~ m1Ltl~ uiiLLtl~N'll'fl-l~i.i'Vl1tl°~ 1 T t~utl!Fi~t11"1l'fl-l 
1 ,.J t; J' J' Q cl ' 0 t; - #" - .... .-.J t; c:. J' I .J 

L'ilU 'l!iJ'Vl~n-l'llUL~m'l!'fl"'l£'lU'Vlm 'Vl1L~Lni;iL'l!£'l£'lLL£'l~~£'l"1llru"Yl'Vl"1'il-ln11LV'liJ"11U t~£J'il1"'l'il£JLU~ll1'l~'Vl . ~ 

ijmT1 ~'f!1m Pl~1'il hlri1~ mm~ n Lili.i~fimrntlT1tl'il1~1T~i'luiJLL V'li~£'l1£J~'l L£'l n 'll'ltiL in~~~ "1Jiru.,f 
~ 

' .J .. :;- l' ... :: ., .!"! ...... ..J .J ~ ' ., .. ..J... 'I " J' .J 
"11~1 L·nu LL'il£'ln'ilt'.!'il'Cl nT~U1·~iJ 'll'il'l LL'Cl~tl'3Lul.!'lfin1T'Vl ·n'l£JLV'liJ~'Clfl1'l"1~~1J'VliJnfl1~n ~~~'3"11U L·nl.! 

t3'"1~tiu'l!U~L~u1u t~ui~u'Vl1tl°~~1iJ1rn~h-lL'ill.!L'll~ cellulase L~'ilLU~tJU cellulose 1t!Lllu glucose 

"1l'tUiJ1 t .n Lllut) (;] ~ tiu L~'ilLUULL ~~" fl1fo'ilu~1~fun1TL"'l~tlJ L~lJL(;] LL'Cl~H'LL1Jlil~ Cfo1i.in~iJ~~11-lnT~ 
'il~~~n ~1£J~U~ Acetobacter xylinum iJ11-n1umrn~"11uiJ~V'l11'l <1u~'lTTl°f) t~u~mTfl'llJ~iJ 

~ll1'l~1umrn~n ~"1iJlLLri ~n.i~IJn t~uH'~~n.i~IJn~'il-l, pH tlT~iJ1n.1 4-5 LL'Cl~m1t~'il1n1P1(;]1iJtln~ 

t~ufl1~~t3'-l~1"'1~~1iJ1rnH'LtJ~?Jn~utl~Ti;iLL£'l~i-l"1l'tl.!~L~~'ilL.niJ1LlluLL~~~mfo'ilu~1~fu~~"11'u 
"~Yi ~1'l 1iJl 
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111 fl~'111 

n1'i~'il!l'lt~1!l~rJ'iliJeJ1 t~!l ~=J'il'i1L un~iJ Basidiomycetes fungi 

(Decolourisation of textile dyes by Basidiomycetes fungi) 

! " I I 

Basidiomycetes LUU white rot fungi Y1Yi1~1mljia\m'\.\\tl1LU'ilU~~..:i'l~ Llj'il..:i"l1nil ligninolytic 

" 
enzyme r.i1nl"lru~lJ~'1~..:i'l~ll1lJ1t-h'ur::Lm1u1umnhm~~1u~utllJcJ'1LYin::~1LflN~11..:i'lltl..:i~utllJ 

cJ'1Ltlu aliphatic LL~:; aromatic hydrocarbon ~ilLflN~h..:ifil~1 U fil~..:inuLfilN~11..:i'll'a..:i~niju 1umr 

~4'uflf..:i~"l::Yi1mrU'ilU~~')U~~'ilN'\.Ulij 30 'il..:ifll1L'll~L~U~ ~..:id~Juiaru~11i1~L~).J1:;~).Ji;lt)n1n"'llCUL~U 
~ ~ ~ ~ w 

Dye 

Decolourisation Medium ) Basidiomycetes BCC No. 8845 LL~:; 5195 ~1lJ1rnutlu~~1u~utllJcJ'1 
" " " 

'1..:i 5 ~ ~'Cl ~~1 ~LL~..:i ~L~m ~ll1i;i1~ LL~:;~ll1L~u'l~ 1um~1m~..:i Dye Decolourisation Medium 

L~tl11U'flU~~')U~l~U'flU n~1n11L"llC\jL~ULi;lLU'il'N 5 1'ULL1n "11ntl'umruiau~~')U~"l::Ln~~UYi1'fllJ1 
" ' 

numn"llC\jL~ULi;l'lJ'tl..:iL~'fl11 ~'JUn11U'ilU~~1U~LU'fl1~11L~~'J Dye Decolourisation Medium Lij'il 

dry weight L~lJ~UmlJ1N'JJ'fl..:i~~L~~'fl"l::~~~..:i ~1pH'll'fl..:i~~L~'fl11LfLumrU'flU~~1U~'fltjLu'Jlr;i..:i 4.9-

5.0 
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n1'i~ni~n F11~1'fl L 'VltlezJ'fl~V4djf 'lJ1~djf U ~ °L 'U ~n~'fl~ LJJ'1f 'fl'U (Echinodorus) 
q 

(THE STUDY OF KARYOTYPE OF SOME ECHINODORUS) 

(Echinodorus amazonicus 0. kuntze), 'tl~LlJ'l!'tl'W (Echinodorus argentinensis Rataj.}, 'tl~LlJ 

'l!'tl'WL1.Jn~lJ (Echinodorus cordifolius (L.) Grisebach) LL~~'tl~LlJ'!'tl'WLU~1~ (Echinodorus 

cordifolius "Marble Queen") 

acetocarmine squash L~'tlnL'l!~~~mri1LlJL'!lJL'W1~u~LlJV11LYl~~ih1'tlUL"lli;JL'l!~~LLtl'W'tl'W lJ~1'W'l'W 

tri1 LlJ L 'l!lJ rim~ nv1'tl~ L ~'Wiu11~~ m~ru~"ll'tl~ tri1LlJ L onlJi'~ L'°l'W LL~~tri1 LlJ L-i!lJm:;r.i1u~~~ ~~1'W'l'W 5 

" L'l!~~ U'WYinn1Yin1u'l'1ln~'tl~'°l~V111Pltl' '5'~rl'l1lJU1'l"ll'tl~LL"ll'Wi'W (Ls) LL~:;LL"ll'WU1'l"ll'tl~ Lrl1L).JL'J!).J (L I) • 
" 

.r~rl'l1lJU1'lli~~l-J~"ll'tl~Lrl1Ll-JL'l!).J (Lt) ~1'W'lru"'11 relative length (RI) LL~~r-11 centromeric index 
. " 

(Cl) 4'u~Lrl1LlJL'l!l-JVlLU'W~rl'W (homologous chromosome) r.i1m!'Wtl1ii1vi1m1'l'flLYIUYiU~1 'tl~Lii 

'l!'tl'WLUU1'l (Echinodorus amazonicus 0. kuntze) lJ~1'W'l'WLrlTLl-JL'l!l-J 2n = 22 iJ~i;irri1lL'flLVIU .. 
~'fl L m2 + Lac2 + Mac13 + Sa\ , 'tl~Ll-l'l!'tll.! (Echinodorus argentinensis Rataj.} lJ~1'W'l'WLrlTLl-IL'l!il 

2n = 22 iJ~i;irmlL'flLYIU~'tl L m2 + Mac10 + Sac9 , 'tl~Lil'l!'tlu'lun~ii (Echinodorus cordifolius (L.) 

Grisebach) il~1U'llJL!PlrLl-IL'l!J..J 2n = 22 il~mmrL'e!Ll'lU~h:i L m2 + Lac2 + M3
\ 0 + Sac

8 
LL~::rei::LJ..J 

'l!'tlULU~1~ (Echinodorus cordifolius "Marble Queen" lJ~1U'lULrlTL).JL'l!l-l 2n = 22 iJ~mri1lt'tl .. 

karyotype 
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(Screening of bacteria from sewage that can be inhibiting the others 

microorganism) 

"" .. " '£11~1'iflV1mnH1 mr.:i11uri.:i~n~ i;i.:itlrufi1U~ ?l14:l11U/'l1fliJ'Jl1~'lilVltn riru::i3Vltnfi'l1Mlf 

mr.:i11ul..J1~u Yl~L 'Jl~JiYlf mr.:i11un1 rii3'll1r.:i~~'lilYlt11 riru::LLYiYlU fi'l1~ i;if • 

" " 'I. umrn V'l~'il.:ii11~tl1 L~ur.:i1 nu1L 'l run1u 't ul..Ji,,1i3V1m ~ u M1uri1uVl T~LTVl.l 
" " tl1::~1ui1i;i1 i.:ii,,l..JV'l 4 LLi,,fi.:i~'lunu 1~LLri vi'il1::u1utl1L~uu1L'lrui,,u1~1tl'nwa~l..JV'ln~1.:i, Yi'il1::u1u • 

" " " I tl1L~UU1L'l ru LNmi,,11, tl'tltl1 L~UUTL'lrui,,u1 riru::i3Vltn fi'l'l~ i;if LL~::tl1 't Ufl~'il'I LL~ULL~U Ln'ilvh n11~Vl 
" I " .:::11 Mel Clllal., 1 ., s,, a " o ., ., 

LLUnL'll'ilLLUflVlL1UVll..J~n~ru::i;i1.:i 1 nurn..i'il1,,,11{ULL'JJ'I (Nutrient Agar) LL~'l Vl1n11VlVl~'il'ln11UUU'I 

I " " 

mnr.:i1~'ll'tl'l~~uVl1U'11UV'l~U 1 LV'lUH'L1'ilLLUflYl~UVlV'l~'ilui.:ii,,l.JV'l 4 'llUtn L~LLri Bacillus sp., 
" I 0 ~ ..... 4 

Escherichia coli, Pseudomonas aeruginosa LL~:: Staphylococcus aureus U1L'll'ilLLUflVlL1UVl 

" " ~1l.J11ClUUU-.J n1 n 'ilTqJLr1i'ii1 IJlr'J'il~'flU L 'fl n i n"Mru'JJ'il'I L'il'il '1f 'lU mm Vl~'ilUVl1'1'D'l Lflfj LL~::°ri1n11LfiU1 i) 

~n~1i34'u'tu~1u~u 1 i;lra1tl 
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i. CV ti 

n1'i~'i'd~Vi1 Escherichia coli 0157:H7 'WlJ~~~r;i cu 

(Detection of Escherichia coli 0157:H7 in animal feces) 

" m1~ntt1i'.l1~(;lnfili.n Escherichia coli 0157:H7 Lt.l>.J~i1wfoh-:i 1 ti;iu~)JLnul'i'l'flU1-:J'"l1n 
" )J~1~Ylmimm~(;l1P11~(;lf ri1LL'rNLL~t.14'-:i~1'i;it.1ri1i.Jfi)J 2 l'lf-:J 1~1'i'l'flU1-:J)J~~(;lt) 92 l'i'l'flU1-:J '"l1n~(;lt) 5 

~ ~ 

enrich Lt.I TSB broth LL~'l isolate ~'ltl MacConkey agar l°ii;iL~'flnLl'lL~i'.l~'J!)J~~ijim~·ru:;~h-:int.1)J1 
" 91LLt.1n~1'fltjLt.1 Family Enterobacteriaceae L(;ltJ~n11U'fltJlJ1(;11~n~Ll'l~ m1L~L'flt.11'1!~ cytochrome 

" I If " 

oxidase LL~!:l'l'l1l-l~1l-l1HlLt.1n1fHh~'tt.1L(;l1Yl1~L1'fl~'fltjLt.1 Fam. Enterobacteriaceae .,;'-:i~t.1 128 

" ' ~1tl~t.I~ '"l1ntit.11"if IMViC test (lndole, Methyl-red, Voges-Proskauer, Citrate test) LYl'flLLtJn Genus 

Escherichia 1~ 103 ~1t1~t.1{ LL~'l~1m14'i;i~1LLt.1n~-:itt.11::1'iu species ti;iuH'~ru~)J~Yl1-:J~'lLl'li1 
~ .:J 

'll'fl-:JL'l!'fl LYi'flLLtlnL'fl1L'UYi1!: Escherichia coli ("Normal") )J1~Ll'l11::i.f~1Lllt.1 Escherichia 
9' I 

coli 0157:H7 ~r'flhi L(;ltJLoD microbiological method Fi'fl ~~ru~)JU~n11U'fltllJ1(;11~ D-Sorbitol ~-:i 
" ' ' 

Escherichia coli 0157:H7 '"l::hiuratJ D-Sorbitol YiU~1ijL=D'flYit~~~~-:in~1'l 6 ~1t1~t.1fi LLi;iLn'fltl11i.J • 
" " " 

uu£j'uti;iut-D' serological method i.Jnn!J~1L1'fl.,;'-:i 6 ~1tJ~t.1fi12-lLni;i agglutination riu.,;'-:i 0157 

Antiserum LL~:: H7 Antiserum ~~~'1c1lilln..l~1'h..11Ji'J~u1~imi1wf~'l4mrirn.J1~u Escherichia . ~ . 
coli ("Normal") 78 ~1tJ~t.1{, Escherichia coli ("Inactive") 11 ~1tJ~t.1f, Escherichia vulneris 1 

" ~1tJ~iJfi hl~1)J1Hl1::u1~~n 13 ~1tJ~iJfi LL~::(;l1'l'"l12-lYlrn=D'fl Escherichia coli 0157:H7. • • • 
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n1'iffnti1~1~'UU1flm'Pll'Vl~'U~b'UU The internal transcibed spacer (ITS) 

8ll'fl-:l~t11fi'LtJl>JiutJ'£l~ Paragonimus heterotremus, Paragonimus ohirai bb~~ 

Paragonimus siamensis bvJ'fli."ifiun1'ir.r~~1bb'lJO 

(A study of a nucleotide sequence of the Paragonimus heterotremus, 

Paragonimus ohirai and Paragonimus siamensis for the use of 

molecularsystematic) 

..,,~ .. r;$ I 0V "' .. l 'j' .. 
t.11.:J~11Yi'i'Vi'i'HU ~'i~·ti.:J,_. t.11.:J~11L'Vityi;t1.:J Vl'El .:J W~'El t.11!1~).Jt] Vl fi 1.:J l'l.:J1).J ~.:J~'i~ t.I LL~::t.11.:i 

.... .... .., 
~1';l~ fi';J'i'itu tlt.1"1!!1 • 

n1A~~1 ~~~~~1 
.. . _I"!! ., ~ 

'£11~11!JV11J1m~n i:.iPl.YfW~'Cit.I Ln~'rii;i 

c;i1. iar.iiu1m f..'li;t~ 

Paragonimus 

" 
'l!ilc;i v1'"lvl'tlLUU Paragonimus heterotremus, Paragonimus ohirai LLri::: Paragonimus siamensis 

~m~n•nnu1L'H1..I The internal transcibed spacer (ITS) ~..'l1h:::n'tlU~"lt1U1L"lCW The internal 

transcibed spacer I (ITS I) LLri:::u~L"lCW The internal transcibed spacer II (ITS II) r.nnu~L"lru 
S- I 

Ribosomal ONA Lt.lil"lLrl~U~ ti;ium1~ni;i DNA "ll'tl..'lVimfi°ri"l 3 'J!Uc;)LL~'),j1LULYhJ"llU1Utl'hnru DNA 

" u1L"lru ITS ~"lmviriUri Polymerase chain reaction (PCR) r.i1mJt.1\~,j1i:.iri"ll'tl..'l Polymerase chain 

" " reaction \ui;inr.nn~hvYrnu~ Viu~1 u~L"lru ITS "ll'cNYit11fi°ri"l 3 'l!Uc;iililri"l1~m"l"11'fM~1v1rnu~ 
" " " u1:::~1ru 500 PlLU~ t.1'flnr.i1nil m1~m=t1rif..'liJ1~,j1-if'fl~rl DNA r.i1n~1t.1-if'fl~rl (Genbank) ~11-Di"l~Lt.I 

" " u " 

" 1u1mt.1u'flc;i°ri..'l 3 'l!Uc;i 

Paragonimus, The internal transcibed spacer, Ribosomal DNA, Yimfitulmt.1 

u'flc;i 
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(The Effect of Herbs in inhibiting Bacterial Pathogen) 

4 ... ... 
ll1A1'111 'Jl')')Ylt11 

t \!U99U\lil m 1~\lvi'J t \ln11 t .n~~\l L YlHU\l'tlthun n LL~~~ ~\l L 'V'l 1il~~1ti'llllvm~ ~il~~~t \! • • • 
... ... . 

n11~1\!L;'tl L11'1LLi;Jn vh-:i rfo -:J1\l~{tJ\l~-:i 't'1lilm1~n~~~~'r11-:J '111\l~~\!L 'V'l1"1J'tl-:J er n~~ 't~Ylt-Dultn Ii) 
Li;JtJ n11lJ1 L'tl1~')\lvJ1-:J1"ll'tl-:J er n ~~ 't~ 50 vi'J'tlU1-.l~1~rli;J~1 ~\!LL~~YI i;J~'t)tJ~Ylf L \ln11UtJtT-ln11L9lC\)"ll'tl-.l 

' ... ... 
LLtJ l'lYl ~tJYli;J~'tltJ:]-:i LU\!L;'tl ri'tl L11'1 ~-.l\l Bacillus cereus Citrobacter sp. Pseudomonas 

aerogenosa Staphylococcus aureus Salmonella sp. Esherichia coli LL~~ Enterobacter 

' " #" " " 

aerogenes 'V'ltJrl1 L tJvi'J'tlU1-:J~'J\!Yl LU\!~~~ ntJ'tlLL~~~~1~~\ln~ ~YlfiL \ln11UtJU-:J LiD'tlYI i;J~'tltJL~~ Li;JtJ 
SI " I " ... I " " 

~ nm:i~ 1~11ouuu-:i LiD'tlYI i;iMiu 't~~ L il'tl-:i~1~1rn uuu-l L;'tl Ln'tltJYI n vi1J'tlt.i1-:i ti;itiYl~1~1rnuuu-:i L~'tl 
~ . 

I II SI " II " 

B.cereus 't~~Yl~i;JLLvlhi~1~1rnuuu-:iL~ih1 Salmonella gr.D '1'11 ~'Jt.1~~1~~\ln~1~1rnuuu-:iL=D'tl 

Citrobacter sp. LL~~ Pseudomonas aerogenosa 't~~~~i;i L~'tlLoDvi'J'tlU1-.l~'J\l~LU\l~'J\ltJ'tli;JLL~~LtJ 
... II SI II I 

'V'lUrl'1'V'l~~1~1rnuuu-.l't'11~ Li;JtJ~1~1rnuuu-:iL1'tl'r1i;J~'tlUL'11YlmiD'tlLi;Jm'il'V'l1~'tlU1-:J~-.l S.aureus 
~ . 

... ... ., ., ... 
B.cereus Pseudomonas aerogenosa LL~~ Enterobacter aerogenes LL~~tJUtJ-:JL'll'tl S. aureus 

't~~~~ vi Lrl'tl t-D vi1J'tlt.i1-l~'JtJ~Lll\!L~~ i;i t.1'tl w~1 ntlu-:i'V'lu11~~tJL'MY1 nvi1J'tlt.i1-.luutT-.l 't~ L'il'V'l1~L~'tl E.coli • • • 
I II I " lf ., a -~ .,. 'I ., .J ., ., .., ., ., 'I .,.., .., ~ ., ., .,. 

tJnL1k!L~flUITI ffYl'fN L~'f'l ~"l!TI1k!LlN1L~fl:lln L~fl:lm':IL'r'ltJ~i'l1~11'1tJ1JtJ~ ~Ml'r'li'IUI ~~tJi'l13-J11'1tJ1JtJ~ L"l!'f'l • 
'r'li;J~'tltJL~"lnL~'tl Li;JtJL'il'V'l1~'tlU1-:J~-:i Citrobacter sp.'t~~~~i;i 

... ... 
~~t.!L'V'l1 UtJU-:Jn1H9~'1J L1'tlri'tlL11'1 
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(Effect of PAHs for microorganism growth) 

... -"ll 'Yl YI tJ1 

" ' 
Lni;ir.i1nn11Le.J11~mii~l.J\!1N"ll'tl-.3n~l.JtlLr;in~mJLL~~tl1>!u uu~ia ~11 Polycyclic Aromatic 

Hydrocarbons (PAHs) ~-.3LllU~11~ttn~l.JL~aj~i1f'l'l1l.JLUU~~f"iiau-if1'3~1ULLN ~'tl mr.iri'tlL~Ln(;)l.J~L~-3 

(carsinogen) mm.J~t1ULLU~-.3"1l'tl-.3~U (mutation) ~'341LUU~'tl-.3~1Yl1'3ri14'i;i~11~tt ti;it1tl1i~uY1ru-i-.3 
~ 1l.J1rnH'~11u1~niau PAHs L UULL ~fi-.3"1l'tl-.3mfrniuLL~~'Yl~-.3'31Ul.J1-rlr;i t11. um 1£liat1~ ~1t1r.i1 n m1 

YI i;i~'tl-3 L~ ~ i;i L~'tl ni~uYl1u ~1 t1i'IJ~ N 1 r.i1 nu1L r;i ru~i:i n 111.J'IJLtl'Cl'IJ"ll'Cl-.3 ~11UL(;]TL~tll.J LllL(;)1f'l1 f1.J11"1J 

" " ~ ~~l.J'tlUL '\J~uLll'\JL r;i~1"1J1u 1. UL "11 (;14'-.3w) ~'Yl~Ltn ll1'\J LL~~L=Dt1-.3 nt1 ti;it1'Yl1.J~1 L~'tlil~1l.J1 rn£l'tlt1~~1t1 
" 

~11 0.2% PAHs L~LLri Dibenzothiophene Anthracene Carbazole Pyrene Phenanthrene ~~NWJi1 

50°C \~ ~~fi~~1).J11'1U'ElU~fi1t1~11 Dibenzothiophene 't&fUILLt1::Lr'J~t1"'L"1t11'"11'l'l1l.J~lJ~ 00660 'tiJi'LYl1 

nu 0.048 ~~'3r.i1nn11Lr.i1cyl.J1~'3i)u~ 4 f'l'l1l.JL~'l1'Cl1.JL'\Jn11L'll£l1~ 200 1'tl1.J~'tlU1Yl ~NWJi1 50°C ,~ 
" 

UYlrULLMl-3 f'IN~l.J~ LUULL1.Jf'lYl ~ULLn1l.J1.J'l n 1uv111uiu 1ii~h-.3~U'Clflf'l fail~"111'l "ll'tl1.J~tl1.J '\JU1.J1L'l N . " " 
" " ' n~1'3 Lf'l t~il r.i 1nm1'i)4't1f'lf-3\lVi1't~~1l.J1rntl1-if 11l.J~Y!L~uu 1::t1 n (;11 oni.h:: Lu"ll'IJ1"1J~1"1Jm1ri14' i;i~11Yi~ " . 

" " " 
(;Jn i?i'1'3 m1~1ui;itl1 L~t11. u1~~1.J'tl(;l~1~nnl.J 1'll.JYJ-.3 Lllu-if 'tll.J~ LtJ'Cl-3 ~u~1~fom1'i)4't11.u~1um1ri14' i;i . " 
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... 
111A'l'111 

~fin1'i'Vl1.:i:ilr;i bF'lm un1'i1P1'i'J~V11 b~'el salmonella 

(Biochemistry method for identification salmonella ) 

'IJ1tl if ruru1 ?l'VlB fi~~)J .. .. . 

~ ~ I SI 

U1L'l!'tl salmonella r.nn stock 82 L'l!'tl ~~iili~iuJ~ 12 serotype L~LLri group 

• ~ • J' ~.I _,: • L 
A,B,C,O,E,F,G,H,1 ,K,N LL~:; 0 ~1Yl1n1r isolate LL~:; identify ~~Ut.l1L"il'tl~uLYi~lil1t.l'lt.l tJ NB (nutrient 

broth) LL~:;tl1'1tl streak uu MacCongkey agar L~'tlnLFlfoil'll'tl~ salmonella ~1\i1tJnnhnYl1-:J~'lLl"lii 

L~'tl-:J~t.l~'lt.l TSI ( triple sugar iron agar slant ) ;-:i r.i::1iXc..i~Yl1-:J;'lLAii ~'tl acid butt , alkaline slant , 

" " Ln~ri1'1l'l!l'Lrnn~uer~ 1vfof LL~:;ri1'1l r.i1m!uiJ.1 L~ra 'ltlvi rn~'tlu'Lrnu~fivi1-:i serology ~tl~mm 
" " . 

agglutination 'LrnuH serum 1umrnun group 'll'tl-:JL~'tl salmonella r.i1ni!uil1'1tli;inr.ic..i~vi1-:i=n1Ll"li1 ~-:i 

~'lt.lL'-'cY YitJ~1 indole prodution 1iXc..i~~tJ citrate 1iXc..i~~tJ MR (methylred test ) 1iXc..i~tJ'ln VP ( 

Voges - Proskauer Test ) 1iXc..i~~tJ motility 1iXc..i~tJ'ln urea hydrolysis 1iXc..i~~tJ Lysine 

decaboxylase 1iXc..i~tJ'ln phenylalanine deaminase 1iXc..i~tJ'ln lactose fermentation 1iXc..i~~tJ L­

alabinose fermentation 1iXc..i~tJ'ln adonitol fermentation 1iXc..i~~tJ 0-mannitol fermentation 1iXc..i~~tJ 

sucrose fermentation 1iXc..i~~tJ Oulcitol fermentation 1iXc..i~tJ'ln 0-sorbitol fermentation 1iXc..i~tJ'ln 
" " I SI 

0- glucose fermentation 1iXc..i~tJ'ln LL~::~~1-:inr~nuri1'1l li'·rn~rnilLlluc..i~Yir.i:;vi~~'tltJL~'tl salmonella 

L!Jlt1i1'luLLiJlnilu1\lserotype~'l~1AJ~Y11'11i1 Lfli'.JLL111n IJ\1\l'El'El n 'tuu1\l~'1 Li1i'LLn rn\l '111 ~r.J'fl mm rnirn\I L-rl~ 

s.paratyphi A LUt.l~t.l 
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(Study of Scaning Electron Microscope Effect of Water soluble chlorophyll To 

Human Red Blood Cell) 

r.i1 n mr~m!l-1 CH'l'JJ'c)'l l'l~'c) trYJ~;~ii ~~ i;i'c) tl'IN~h..:i Lij "1L~'c) "1LL"1..:J'JJ'c)..:Jl-J~i!l'tJ ~'l ti~fimr~ n1;1 L ti 

r::~un~'c)..:J'"l~YlrrPiU°LLuuH'LL~..:inrrl-1"11 ~1l-!1rn111nr.iYiu11 L~'c)Vi1mr~Liit1fa1~~L~'c)"1'JJ'c)..:Jm~1fllTl'lr • 
~L'l~1vi1..:inu~'c) ri'c)unul'l~'c)tr~~i (control) LL~::~i..:inul'l~'c)hYJ~;LlluL'l~1 30, 45, 60 u1VI ~~mr 

Yl "1~'c)'lii n1rnr::r.i1t111i''J'JJ'c)'l Lij "1L~'c) "1 vl1'l nu t"1tJ rl'c)tifutlr::Yl1til'l~'c) tr~~; mrnr::r.i1t1 !?l'J'JJ'c)'l Lij "1L~'c)"1 

LL"1..:JiJ'c)tJ LL~ ::ii n1r~t1..:J11i''J'JJ'c)'l Lij "1 L~'c) "1LL"1'li n!;ru::LLUUrou leaux LLvi~i..:i fut! r::Yl1tilil ~'c) trYJ ~ ; Lllti 

q..., er'* q ..., .J ..! • 't tJ " 
L'l~1L'l~1 45 ti1Yl ~n!;Cl..l::'JJ'c)'l Ll-1"1L~'c)"1LL"1'll-!n1rnr::r.i1t1!11'll-11nY1'~"1LL~::Ll-J'c) L~m'l~1 45 ti1Yl L Ll-1"1 • 

L~'c)"1LL"1..:ir.i::L~l-liimrniul-11nl-!11i''lriuin!;ru::LLUU rouleaux L~'c)~ni!l'1~'lt1'1fimr Wintrob'tube L~'c) 
~ n1;1 m r111 n r;i ::n'c)ti'JJ'c)..:J Li1 "1 L~'c) "1 LLIM (ESR) Ylur)1 L~'c) "1~ L Uti'JJ'c)..:Jmfl1~ ,r l'lrn'c)tiLL~ ::~~..:ifutlr::Y11u 
l'l~'c) trYJ~; iir::ti::'JJ'c)'l mr111n r;i:;n'c)ti'JJ'c)'l Lij "1L~'c) "1 hi L vh riu t"1t1 n1rr;in r;i::n'c)ti'JJ'c)..:J Lij"1L~'c) "1LL"1..:i~i..:ir.i1 n 

futlr::Yl1til'l~'c)tr~~i (~L'l~1 45 u1YI) r.i::r;inr;i::n'c)U-D'1nr)1L~'c)"1~L,J1~futlr::Yl1til'l~'c)trYJ~; (contro l 
,, 

0 ti1Yl) '"l1 m!u1~tl111i''J'c)U1'l L~'c) "1'JJ'c)..:J'c)')fl1~>7 lilrl-11 ~n1;1 L ur::~U'"l~YlrrPl~ L~ n r;ir'c)ULLUU~'c)'l nn "1 • 

Ylu11i n!;ru::mrn r::r.i1t111i''l'JJ'c)'l Lij "1 LL"1'l LL~::i nttru::m n1't1..:i l1i''l'JJ'c)..:J Ll1 "1 LLCM LLr;J n vi1..:i riu t"1t1 ri'c)ufu 

tlr::Yl1til'l~'c) tr~~; (control) iimrnr::r.i1t111i''J"JJ'c)..:J Lij ~ L~'c) ~iJ'c)tJ n11~i..:ifutlr::Yl1til'l~'c) tr~~; (~ L'l~1 

45 u1Yi) LL vii ni!l'ru::mr~t1..:i "1'lLLUU rouleaux r.i::l-11 nLL~::Liiu1~i "1 nr)1~i..:i futlr::Yl1til'l ~'c) trYJ~; 
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.fc;- ~ '1 cv.do t 9 
n1'i~1'i'J~ bezi'el 1t'ifltJ1.:181fuui bb~~ 1»'J'i~V1~1 b v.1~~1nu1 b~!.I 

(Survey of some pathogens their specific viruses from sewage) 

... 
111Fl1'jj1 .... "' 'll'l'l'Vlt.11 

iJ~~'lu::vi'flLU 9\l'l~fil'11LLUnLLUFIYi~u 5 '11'1'11 ~'fl Escherichia coli , Enterobacter aerogenes , 

Pseudomonas aeruginosa , coagulase negative Staphylococcus aureus LL~:: coagulase 

" positive Staphylococcus aureus r.:nni;l1'flth\lirn~u 13 i;i'J'flth\I ~u~1ijLLUFIYl~U Escherichia 

" " 
coli r.nntl1L~U'll'fl\I rn.11'11~~ LL~:: 1~.Fl~'fl\li;iu Enterobacter aerogenes r.nntl1L~U'll'fl\I rn .U1\I 

" 
Pseudomonas aeruginosa ~1ntl1L~U'll'fl\lrn.u1\ln11mL~::F1~'fl\I 

LL~ULL~U coagulase negative Staphylococcus aureus ~1n~1L~U'll'fl\11~.U1\lnnu 

coagulase positive Staphylococcus aureus r.nnri~'fl\ILL~ULL~U LL~1tl1LLuriYi~u~fil'1ILLUnL~ul-Dtu 
n11~1n~~1LLUFlmL'tlvJ1~~~1LYn::lutl1L~U~\l\UJ'11 13 LL~\I ~\1~12J1n1~1'l~Y'l1JLL1JFlmL?JvJ1~'lltl\I 

" _q ... I CJI I ... 

Enterobacter aerogenes ~1n Fl~'fl\I LL~ULL~UL~U\I UJ'l'tlt.11\1 L'11U'l L 'Vl1UU 

U1U 8 

L;J'flu roi1U'J'W 15 i;l1tiEl1\I iJnn!J~1LLUFIV°i'3-u Escherichia coli , Enterobacter aerogenes , 

Pseudomonas aeruginosa , coagulase negative Staphylococcus aureus LL~:: Bacillus sp .. 

~1>J11m~1''1JL~1JU'tl1~11LL;\ILL~::~u'11Jf~~~1L~1::i;l'fl Pseudomonas aeruginosa LViu\li;i'l'flU1\IL~U'l 

~~12J1n!L~~cy'1~ LLM1\1~1~'qnJ~JJi'.i -20 'fl\lf'l1L'l!~L~U~ L~2J1!:~>Ji;i'fln11Lnufm~nLL1JFIYi~mLi;lu.:ihJ 
L~>J1::~>J i;J'flm1Lnufoi;-1 '11f~ 
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n1'iLL~ ~.:1'fl'fln'll'fl.:1 t tJ'i~u Lfl'i.:1~fl.:1'll'fl.:1 l';J~~n'fl L'ifl ~';J LL~-:1 ~';J.:1'111-;J 

1. uri'.:1n~1i;i1 
q q 

(Expression of structural protein of white spot syndrome virus from 

Penaeus monodon) 

" Lrri1r;if~~'lLL~..:i~r;i..:i'lJ1'l (WSSV) L~LLY'li1~u1~LL~~~..:i~rnm~Y1ur;i'tl'tl(;l~1~mnJmn~u..:in..:i • • 
n~1~11t1;fr;i11ij111riL'tlL=.ilu L~u1r;if~'llil~~r.i~ritlL~Ln~m1(;)1u'lltNn..:i~Liu..:iH'tlth..:in~L1'l L~un..:i~~~ .. " .. .. 
" " L;'tlL'lf~'l!U~ur.i~tl11n!JLilt.1i~~"J11'l~~1u1 i~1t.1~'lt.1 exoskeleton 'll'tl..:i~..:i 

" L~u 1t.1..:i1t.1~4'uu1~vi1m1~ n~ mm~ cn..:i'tltl n"ll'tl..:i Ltlr~t.1 LrtN~ ~1..:J"ll'tl..:i 1 r;if~ ri'tl Lrri ~'l LL~..:i ~r;i..:i 

"ll1'lLt.1n..:in~1~1 Li;iuvi1m1~m~t1 Ut.l VP26 ~..:JLUt.lUt.lLt.l~'lt.l nucleocapsid '1J'tl..:JL'lf~Li;iuvi1m1 clone • • 
ut.1 VP26 L-if11tl1t.1 pQE30 Expression Vector L~'tlL~Lni;imrn~i;i..:i'tl'tln"ll'tl..:JLtlr~t.1 t.i~tlnnn11 ut.1 

' " 
VP26 ~12.l1rnLni;imrn~i;i..:i'tl'tln"lltl..:JLtlr~t.11~ Li;)ULtlr~t.1V11~\lr.i~~'tl..:iilm1~12-J1vi1m1~4'u~~t.11r;l'tl 

1tl L~'tltJ~ (;)Lilt.11' ri~t.iil'tl..:int.i Lrri 1r;if~ ~')LLi;)..:Ji;)')..:J'lJ1') i. t.1~..:i ~~1 ~1;\.l 
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n1~t.i~lil antiserum ~1Vl~'U~~b~'flnb~'fl E. coli 0157 : H7 

(Production antiserum for Detection E.coli 0157 : H7) 

...... 
'l!'YJYltn 

mrn~i;i antiserum "ll'tl~ E. coli 0157 : H7 ~::~'tl~LLtJmJ~i;i L"1mi;i1m.JLi'.lu somatic vaccine 
' ' ,, 

;~i..n E. coli 0157 LL~:: flagella vaccine ;~1-n E. coli H7 n'mi;i1m.1t3'FJ=it.1 E. coli 0157 ~::~'tl~L~tl~ 
~ ,, 

L'll'tlLt.I Brain heart infusion broth (BHB) LL~'Jtl1~1,J1L"li~~~'Jt1n11~~1t.1tl1L~'il"1 30 t.11YI LL~'l~1~ 
" " I I I 

L"li~~~'Jtl Normal saline solution (NSS) 3 FJf~ ~'JUn11Li;J1t1~ E. coli H7 1'°"f'i"1L~'ilnL1'tlYJLFl~'tlt.IYl 
I " " I 

L~L~'lvt~"1 L"1t1H' Brain heart infusion agar (SHA) '1!\l"1 semisolid tl1~1L~t1~L1'tl1t.1 BHB 2 tJt.I YI 
" I I I II 

37° CLL~'JL~ formalin 1""ijFl'J1~L-if~.ift.i 0.5% vhm1,J1L;'ilvt 56° C U1t.I 2-3 i'lL~~ tl1L"Ji~~YlL~\1~ 2 
,, ,, ' 

'1!\l"1~1~1~LL~::L~'tl~1~~'Jtl NSS L"1tlLYltlt1nt1 Mc farland t""ijL;'tl 10
8 

cell/ml ~1m!t.1tl1t3'FJ~UYlL~ 
' ,, 

1tJ~~1~JJij~~nt.11u~~ ;~1-n~~\1~~~"' 4 ~'l L"1t1 2 ~'l ~"'~'lt1t3'FJ=it.1'1lil"1 0157 ~n 2 ~'l ~"'~'Jt1t3'FJ=iu 

'llil"1 H7 L"1t1H'm~1i;i1"11'il~tJFJ=iU~'J~:: 150 µ1 LUt.IL'J~1 4 iu"11~ Vi'ilitJ~n~~ 5 nL~1::L~'tl"'~~L~'il 
,, ,, 

Lntl serum tl1 serum ~1~1m~1ru antibody L"1tJYl"1~'tltl agglutination nrn1'il E.coli 0157 : H7 \1~ 

i)fi tube method LL~:: slide method L"1tl tube method 'll'tl~ E. coli 0157 1'°" titer ~ 320 ~'Jt.I 
slide method 1~ titer ~ 80 LL'~::1t.i tube method 'll't:l..:J E. colt H7 1~ mer ~ 640 ~'ll.I slide 

method 1'°" titer~ 560 
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n1'ii;i'i'J~'"1b~'il Staphylococcus aureus bb~~ Pseudomonas aeruginosa 

°L cu'Ujb'JCUbb '"~.:J'1UJ81fcu°L cu n'i.:J b 'Vl~t1'"1cufl'i 
q q 

(Detection of Staphylococcus aureus and Pseudomonas aeruginosa in 

crowded area in Bangkok) 

ll1Fl~'lf1 
..... 
'Jl'l'lYltJ1 

" ~nil mnh.1Lll'flt.1'll'fl~~~t.1vi~ui.rn1u-nili;i 1 t.i 

' " ' 
mm Pl ~~iJ~~-n\li;iYlri'fl L~flLL'('l!:LlJri-e:i L~fl Staphylococcus aureus LL~:: Pseudomonas aeruginosa 

Lllt.iL~'flri'fl 'L~fl~~1iJ1rnYiu1~~'l 11J 1t.1~1t.1';)4'ue1~'11m~U1n~~1L~'fl~~ 2 -n\li;i t t.1LL~~~tJi1~1~~e ~LLtin 
'flLflln , U1~1i;i~i;ifl~'fl~LUJtJ LL'('l:: u1u~miJ'('l1iX~cn\hCJ1YHh~miJ 1t.1L'l~ntJi1~nt.1 c.J'('ln1~UJn~YitJ 

Staphylococcus aureus 1~~~ 3 ~cnt.i~ LLtJiL~'fl~YitJLUt.i'Jltli;i1lJri'flL~fl ~'lt.I Pseudomonas 

aeruginosa ~1l.11~ClUJn~YitJL~~ UJ~1 i;i~ i;i flrl'fl~ LVltJ LLri::u1ti~Cl LiJri1iX~ cn\lrn 1 vHh~ml-1 LLvlYitJL~ t.i 
" " 

tfiiJ1ruu'tltiiJ1n t.1?1n~1n\lu~YitJ~1m~1-Dmi.n~ Mannitol salt agar Lt.in1~UJn~~'fltJL~'fl 

Staphylococcus aureus ~::1~c.J'('l~n~1 Birad-Parker Base agar LYi~1::~1iJ1rn1-D'Lut.1 selective 

media ~~niJ1rnu'elnm1iJLLUJn~1~'ll'fM~n~ru~tl'lt~il'll'tl~ Staphylococcus aureus 1~~ 

" LL~~~1l-l'llt.I L~'ilri'il L~fl Staphylococcus aureus Pseudomonas aeruginosa 
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" ~n!lll1~Gjj'fl~ Bacillus spp. i, iin1'au1u~'11bi!l 

(The Potential of Bacillus spp. for waste treatment) 

L(;JU 

... 
111 Fl'J'1!1 

....... 
'll'l'WIU1 

.. .. .. 
r.nnmr~m~nmrHL=Drar.:i~ t.1vifo1t.1mru1ui;i'l!u::LL~::tl1L~u'li;iuHL=Dra Bacillus sp. ~1U~t.1fi • • 

i;h~ 1 ~'a Sb1' Ma5, Sk10, T5 LL~:: Hbb3.1 lJ1L-Dlt.1mru1ui;i'lJu::'li;iuri-nrni;i~')tJ'lJ'a~'lJU::LL~::'fim1 

~'ltJ~ r;i1~ ntJ~ ntt'l~Cl.!~JJn' pH I tl1~irn'lJu::~LU~UtJLLU~~ LL~::~1~1tJ'ltJ,~tJ'Yi;:tr~Ln (;l~tJL tJ 

r::~~1~ mrn>T n YiU~1 'Ci (;lr1 ~'ltJ'll'a~'llu::~ L ~lJ1::~lJ1 t.1mrn>T n'llu::~ra m 1 H'5' ~ ~~,r n~tl1::nrau ~'lu .. .. 
'\.'1~1:c1'n:-if1'l LtJ'fi(;ln~'ltJ 1:1:1 'li;iuHL-nra Sb1, Ma5, Sk10, T5 LL~:: Hbb3.1 mlJ1ru 10% 'lJ'a~U1 

.. 
'\.'1i!mu::h1mr~>Tn 'li;iuc.i~lJnu molass L.jflJ.jftJ 10% mlJ1ru 3000 ml. 'llU::r.:i::'11tiXtlT1.n!n'llra~'lJu::r.:i:: 

~(;!~~ 59.52% 

II " t,I I 

~1'\.'1fumru1ui;itl1L~ur.:i::HL=Dra 3 ~1u~t.ifi ~ra Ma5, Sk1 o LL~:: T5 YiU~1tl1 L~u~cJ1t.imr • 
II I " I II 

u1ui;i'li;im~lJL-nra~1lJ1rn~i;iFh BOD 1~ 38.24% Lt.1'llru::~tl1L~u~1).)L~lJL=Dra~i;i'°h BOD 1~ 52.21 % 
I " I " SI I 

L tlra~r.:i1 n L-nraVi L~lJ L on11tli!t.1L tlt.1L ~raVi (;] n (;l:;nrat.11~).) ~ 
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... 

Q 

r.nn~cu 

(Isolation and Characterization of Thermophilic polycyclic aromatic 

hydrocarbon-Degrading microorganisms from soil) 

111A'l"li1 

... 
L'Wi1r.ir.iut.1't~i'.lm~~~'W1Yt1-:i~1'\J'tl~~1'"n~n1i11n~'WVi1t~i'.lm~HYi~-:i-:i1'Wr.i1nnfilJtl'L~L~ulJ • • • 

LL~~~1,r\.!L ~).J~\,! ~-:iJ'\Ju '1J'"1~ ~1).JlJ1f1'tli'.lmnJfi'tltJ'll'tl-:l L~tJ~'tl~-:lLL'l Ul~'tl).J L-rl'\J ~1~ Polycyclic 

Aromatic Hydrocarbon (PAHs) zj,:i LUt.1~1~~~~Vi1 t ~ LnUl~'W~nu ~'tliJ'f ~tl" LU1umr.i ri'tl'WL ~ LnUliJ~L~-:i 

( care i nogen) LL~ ~mm.J~u \.ILL iJ~-:l'll'tl-:lU\.! (mutagen) ~,:i~ 1 Lllt.1t1f 'tl-:i °"1Yl1-:l n1r.f Ul~1~~~L°"fi 1tlLU1tJ"'l ~ 
tl1r.i~t.1Yt1tl°lJ1L-Dlt.1n1~tl'tlu~~1u • 

't~i'.lrt'l1lJ~1lJ1TnL\.!n1~tl'tlu~~1u~1~ 0.2% PAHs L~LLri Anthracene Dibenzothiophene 
' ... 

Phenanthene Fluorene Pyrene LL~~ Carbazole Vl~ruw:iij 50°C 't~ ~ni;-ru~L:n'tlt;iJi1-:ivitit.1 tiUl~LLnrn 
' ...... 

i.J'ln '1~~~1-:i~iJtif 'Lri fo\l't~i'.l~ t.1\.!L~n\Jtiu 'll'tluLi-uu =n-:im~~r.ft1L'Wrtf-:i\lr.i~Lllt.1iJ~~'Lu'l!tl"~1'"fum~tl1 
" ... ' 

'tiJiJ~~~n (;11-Dl \,!~~~u~~~1'"n~rn i..l1tiLU\.!.if tll.J~ LlJ'tl-:l t1i't.1L \.!n1~tl'tl tJ~~1tJ~1~ PAHs LYl'tlrt'lU ~lJU '1J'"1 

~-:lLL') Ul~'tllJ ~'tl 'tiJ 
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WSW 

... 
n1~fln~1'lfil ~ bb~~mi.11tu811'£1.:J bb Vi~.:Jn 1P1'£1'U bb~~ ~ tu'lUJ~811'£1.:JU1 

1.uu'£1J1~~t1t1t1~ 1~'£1cvi'!ln1~1i.1 (t11.:Jn~t1) 
q 

(Studies on Plankton Composition and Water Qualities in Wat Uthaitharam 

Reservoir, Bangkok Province) 

1111'11"111 

., f ., ., 

LLYi~..:in i;J'fltJLtltJt.i~ t.i~ i;i LU'fl..:JUftJY1~1 l"1C1J1 tJ1:::uulA'N toJ1m~11"11'fl..:JLL~~..:itl1~..:i~~1u L Yi11:::L~u 

fi1nJ'1!1~ LLYi~..:ini;i'fltJ'"l:::LtltJm~11~~11"1ClJ"11'fl..:JUfl1tJ1tJ1'1!\lV"1 l'l'l1J.Jf-lV'IJ.J~).J\!1ru LLfl::lliJ.J10JUfl1LtJ 

LL ~~..:Jtl1 LV11 r.i:::i'.lJ.11 ntJ'fltl LLf'iL ~witi'tl).J~\Jrl1.J"ll'1V'ILLfl :::lliJ.11 ClJl'l'l1J.JJ.J1 ntJ'iltl'iJ'il..:J LL Yifl..:J ri i;]'tl\JLU\J~1 I") ClJ 

" " " 
\J'il nr.i1 nil LL Yifl..:J n i;]'fl\JU..:J~1J.J11Cl 1-D LU\J~"llUL \Jn1~1' V1 ~ClJ111Yi"ll'il..:JU1 L~ n vl'ltl 

., ., " " 
n11~ ntt'l L tJrif..:iil ~ ntt'l n..:i'llilV'ILL~:::lliJ.11 ClJ'll'il..:J LLYifl..:Jrl (;l'fltJLLfl:::l'IOJ~J.Jllii'll'il..:JU1 L \JU'ilU11::1.J1.J • 

" " " tlV11'V'l~~tlfi111J.J (u1..:in:::tl) nt..:JLVlYilJ~1l.11'11 ~..:JLLvlL~'il\J Yi~Pl~n1tl\J 2545 Ci..:i i'.ltJ11'llJ 2546 1')).J~..:J~\J 
" 

LU\JL'lfl1 5 L~'fltJ LV'IULoDCl..:Jfl1nLLYifl..:Jni;i'fltJLL~:::n1:::u'flmriutl1 LriU~'l'flti1..:iLLYifl..:Jni;i'iltJvl'lt1 5 LU'ElfLaitJ~ • 
" " " yJ'flfJ.11~\J LLfl:::ilLF111::\f~1 ~ClJ~).Jllii'll'fl..:JU1 L'iltJ ~OJ~JJiJ'll'tl..:JU1 ~OJ~JJiJmmPI LL'flflrl1ii~~(alkal i nity) 

' " f'i1m1mtltJn1V'ILU\J~1..:J (pH) ~L'il( dissolved oxygen) LLfl:::lliJ.J1ClJ'll'il..:JLLifi1~Ylfl::fl1UL\JU1 ~'fl LtJL(;l 

1Vl (N0-3). L\JL(;l1~ (NO) LLfl:::Yl'fl~LyJi;i ( P04) 

" 
tJfl n11~11'l'"l LLfl ::;i) Lrl n::iYitJ~1 Jl 1ti1tJU'ilU1iJ~1tJ'l\JLL Yifl..:J n (;l'fltJYl'll~\J1 LL U\JJ.11 n LV'IUYitJ 

Ch/ore/la sp., Scenedesmus sp. LLfl::: Closterium sp. LU\J '11'1V'IL'1ltJ (dominant species) ~..:iti1r.i:::LtltJ 
I II II I 

~1 L~i;iVili11 ~tl11 tJtl'il nfl1u LlltJ~ L~m LLfl:::r.i1 nm1il Lri11:::i riOJ111Yitl1 Yiu~1mJ.J 1 OJ'El'El n=n Lr.itJVifl:::fl1u • • 
" ' " 

1tJtl1iJlliJ.J10Ji;']1 f'i1 ri'l1J.J LlltJmV'l LlltJ'111..:i f'i'fltJ~1..:i LUtJnfl1..:i ~ OJWJiJtl1 LL~:::mm Pl'fl~L tJLnOJ?f J.11 i;i1 

" 
fi1\J iJLL'ilJ.J LJ.J L ilmLfl:::L \JL(;l1(;lf'i'fltJ-if1..:i~..:i LL~ V'l..:J n..:i~1tl11 \JU'fl Lvl L ti1 L~UJ.J1 \J1\JLL~'l 
~ ~ 

LLYifl..:Jrl(;l'fltJ dominant species 
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A 1d A I "" .Q "' a .c11 s; o 
n1'ib l.J~ !It! bbl.J~-:1~ n't!f '1A~VJ1-:1~ t11fi~111~en'fl-:1 b'lf ~~ biJ ~ b~'fl ~n-:1 n~1 ~1 

Cl Cl 

111 t1V1ir-:1~1~~1.J b:f 'fl b 'l~~i.r'l b Vl~'fl-:1 
(Morphological Changes of Haemocyte in Giant Black Tiger Shrimp 

Penaeus monodon Infected with Yellow-Head Virus) 

1111'11"111 

.... ~ .... 
1fll."11.'lr!:'J11Cl.I 'CiV11ln1~fl 

rfll.r.ilm ~k!L~)J~'JJ • 

~ ~ U ~ ~ . l..J • I ., 'i' " .- a "* " o n111"1 ntt'lk!L kln'Wl"I ntt'l CM n11Lufltl k!LLufl~Vl 1~fl nliru:: ~FlNM1~'JJ'il~ L 'l!flfl L)J "1 Lfl'il "1 ~~ ~fl1 "11 
t II t I 

(Penaeus monodon) Jl1tl~~~Vi1c1lfrn=D'il L'Jf~,r'JL~~'il~ (Yellow-Head Virus) LULL~'J Lkli'J L)J~Yl 6, 12, 

" " ~L~ni;ir'ilk!LLUU~'il~~1kl (Transmission electron microscope) r.i1nmr~nli1Flf~il YiU~1m).11 Cl.l'll'il~ 
I " I I I I 

L 'l!fliLij "1L~'il"1rl~Yl~"1L:n'il L'Jf~ 6 i'J L)J~ ii~1k!'Jklfl "1fl~ur::).11ruF11~~il~ L~'il Lllit1rn Yluuriurnil)J Fl'JUA)J • • • 
I I I I l.f I 

Yi fllkleJi'J L)J~ ~nliru::Fl'J1).I Cj"1tln ~'JJ'il..:J Lii "1 L~'il "1rl~ ~).!YiULc1lr.i1nn~)J'JJ'il~ n~Yi~"1L=D'il L 'Jf~ LL~'J 12 i'J L)J~ 
" 41 .. 'I 

b"1U L ']~~Lil "1 L~'tl "1 ~~'"! ~SJil'J Lf'l~U~~ll "1i1H1~r.i ') m..I n ~ Fl'tl bM)J') ~kl'll'tl~\l'J Lf'l~U~r.i~'[ "1 ~') ).! vl') LU\.lrl'tl\.I 

( Pyknosis) LLfl ::Yiu~1ll'J Lfl~t1~i'.i mmi;i n n r::r.i1t1 LUklrl'ilk!n fl).! L~ n1'il tj111ti1 k!L 'l!fliL'1 "1 L~'il "1 ~~ 

(Karyorrhexis) ~'il).11-B''J L)J~~ 24 Lflr).11 ~k!L klil'J LFl~tl~'JJ'il~ L'l!fliLij "1 L~'il"1~~r.i:: Lri~'ilkl~'J ).11'iltjU~ L'J ru 

'll'ilU'll'il~i'l'JLFl~tl~ (Nuclear margination) LLfl!:LFl1).11~kli'.jn114'U'ilU1..:J~kl1LLtik!LLfl!:l"i'iltl1L~'il)J~Jl1Yi 

fl~ L"1t1 Lil Yiu mnu~tJk!LLUfl~~ c.it!~'JJ'il~ L 'l!fliL'1 "1 L~'il "1 ~~~ nliru::~~ n~1'J LUkln11L~'il)J~Jl1Yi'll'il~ L 'llfli 

LLuu Apoptosis LLfl::Ln'ilur.i::1ilYirn'1"1L~'il"1LfltJLkli'J L)J..:J~ 36 
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n1 '3~ n ~1 bb 'fl'U vi1 'Ln u ~:n iJGjj'fl.:J b :!'fl '311. u ~ u 

(Studies on Antagonism in Fungi Isolated from Soil) 

n1A~~1 ~1~YIU1 

'£l1 '"11'5'!]fi'Lfim~n e.JPI. ~T. L~1-l.J~'U mrl[ij.J'l.11 

I I SI I 

~ti 4'~LUULL\H~'IVi~1l.J1n1YiU'"l~UYJ1u1~mh,ui1m.11m . .,~1u'llil~ ~'IL~?lnriLiJur.i~tiYJ16Vi • • 
YiULU~UL~LUU~1U1Ul.J1nT'tM~'ll.J1'"l1nLLUf'"lViLfo m1l.Jil.Jitifiriur~'i-lrJ1'1'"l~trn1mu~unr.i~ilm1l.J • 

" LLliln~1..:iriu1u U1'1'llil~m1l.Jil.Jiufit!u
1

bJL~Uf'"l11).JLLliln~1'1 'i-l1?JLUUn~1'1 U1'1'llil~1~1fr~Lu'JIU LL~~ 

u1..:i'llil~L~utlr~fo'lltl' tum1).Ji).Jitifi~L~utlr~fo'llu1~mruYi1~tu~1111~tJ!)uni (antagonism) r.i~ 
I 0. ~ r.:4 1" .ct. 411f .t '* .t .Q cil ti 

YiU11'1~'UYITUl.Jn1rM1..:i~1rtJ!)'ll1'U~'JJU 'l!'IL'll'Cl11U1'1'll'U~'°l~).Jn11M1'1~11 secondary metabolites 
I SI SI SI St 

L ~'e) LU'Un~ LmJ?l'I n'U"111l.JU~'e) ~JiU'JJ?l'I L~'e)T1 L 'e)'I ~..:it!ut 'Un1T~ n~1rif..:iil~..:i1~~1 mnnui;i1?Jtl1'1 ~'U 
" " I 

~'l'\.l).J ~ 16 i;i1?JU1'1 '"l1 n~1ucr nu 1'1U1Yl?l'I l.J1 LLU m'D'Cl L Yi'CJYl~~'e)U mnn ~antagonismrel'ULU'Ui:.J~).11 
" 

r.i1nmr~~1..:i~1rsecondary metabolites t~uH'L'D'Cln~1uiu~ Aspergillus 23 i;i1'e)tl1'1 I 

" I 

Penicillium 3 i;i1?JtJ1..:i l.J1Lllui;i1Y1~~?Jurirn"D?ln~1uiu~u1 ~'Cl Fusarium 7 i;i1'CltJ1..:i , Curvularia 

2 i;i1'Clth..:i , Paecilomyces 2 i;i'1'CltJ1..:i , Gleotrichum 1 i;i'1?JtJ1..:i , Helicomyces 2 i;i'1'Cltl1..:i , 

Rhizopus 1 i;i1?JtJ1..:i , Collectotrichum 1 i;i1?JtJ1..:i , Acremonium 2 i;l1'fltl1'1 LL~~ Diplodia 1 i;l1 
I " I 

'CJU1'1 ~..:ir.i1nmrY1~~?l'IYiUrJ1 Aspergillus ~1l.J1rmii~ antagonism rirn'D'Cl11~1uiu~u11~~ 

n~1 Penicillium sp. t~m~'Cl~'l~LLtl nL~r.i'ln~h.1~\l~lL~mn\Jr.i~~'ll.J'Wtun~ antagonism n'l.IL'Cl'IL~LiJ'U 
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bb'll'll 13.i'Vl3-J'U b"1~u 
q 

(Growth of cowpea (Bruguiera parviflora) using non-circulated hydrophonics 

technique) 

1111"1~"111 
..... 
"Jl')')'Vlt.11 

mnl~nYl"Dti;it1-:Sfi1t1tYi1tt.IUmfauuhh~>JuL~t1u4'i;id'.lu~~~-:Sfi1um1t.l~nYl"DLLtJtJhl1-D~u ~~hl " . " 
" t.I I I II II 

rii'1Nilmn~>Jm m Pl ~1u':34't1 l"lf~m~-n rii'uti'l ~1Vi LYi1~L~t1~ H Lllui;i'liath~ 'l um1~ n1i1 ti;it11-ntl11"1~ia~ 
... ... 'i' .., .,J.., " " ., .., ' .J 'I " ... ..:... " " 

LL~tJLL~tJLL~~>Jn1~L"1>J~11L11"lltJ1n1rn"ll'Vl>JFl'l1>JL'JUJ'lltJ 3 1~i;)1J l"l'tl n~>J'Vl 1 L'll~11Ll"l>J'Vl>J'"1')1>JL'll>J'lltJ • 
Lvi1nun~>Jl"l'l1Jl"l>J n~>J~ 2 L-n~11Ll"lii~iil"l'l1>JL-if>J-ifu 50% 'll'tl~n~>Jl"l'lUl"l>J n~>J~ 3 H~11Ll"lil~l"l'l1>J 

" " " " " " 
' "' ' 

L-if>J-ifu 25% 'll'tl~n~>Jmu~>J LL~~n~>JVi 4 hl1'1l~1~Ll"lil r.nni!u~m~1mn~1'C\J L~1JL"1'1l'tl~ciluci'l~1LL~~ 
"' " ' Lnu-ifiam~ ti;it1i;if'hm1tl11vh~1'1l'tl~~1rn~~1t1 tl1~il'mLlX~'llia~nn ~1rii'ULL~~1un>Jo~~uYi1u LL""'lu1 

" " II I I I I 

-ifia~~'1~~>Ji;i1-D'Llluvi'"Dil1rnnmn~1'C\JL~1JL"1 ~~t.J~Vi1~~'tl n~>JVi 1 ilmn~1-C\JL~utr;i~Vi~i;i ~'fl~~~>J1~'tl 
' • Q 0 v 

n~>J'Vl 2, 3 LL~~ 4 "11>J~1i;J1J • 

growth of cow-pea 

70 



(Screening of Microorganisms for Lipase Production) 

ll1F111f1 

.. ..i_ I"!! .., ' 
'tl1'"111!1V1u1n~1 1P1.vi1. L1J'1)9lJ1f'I Clt.i'tllJ'Vl1Ym 

i:JPl.'ll~U1!J L'VlflL'l'l!Q~ 

mnnui;i'liath:i~1t1~'l.l~LL1J'"1VlGt1 67 L~iar.:i1n~mu~i;h-l 1 ~i1LLi!'lLi!lJ~9::i:J~i;JLiau1'l!lJL~Ltl 
~lJ1~1 m11 L'"111 ::tf Ylu11 LLU l"lVl Gu~i1 l"l'l1 lJ ~1lJ1rn i:J~ i;i L iau L 'l!lJL~ LU~Ylu11i1 LLU l"lVl ~uitlviiauLLn 1lJ 

1J'ln~1t.!'lU 32 i;]') LL1Jl"JVJGmtlviiauLLn1lJ~1J 15 i;i'') LL1J'"1Vl~mtln~lJLLn1lJ1J'ln 3 i;i') LLtJl"lVl~mtln~lJ 
" " " 

" LLn1lJ~tJ 13 i;i'l ,j1lJ1'VlV'l~'tl-l L'Vl1::L~tl-lLU plate calcium agar ~n11Ln~m~::'lltJ1~'ll'tl-li;J:;niauLLl"l~L~tllJ 

nutrient agar LL~:; 

calcium agar 1u~CWWJij 37, 45, 50 'a-lf'l1L'l!~L~tl~ 'Vl~~'tltJ'Vl1-l~'lLl"li1LL~::~ialJLLnrnL~'tl~1LLunia\fn1lJ 
" " I " I " 

~fi1U'll'a-lLLi;l~:;L~'a "1'~ L~'tln L~'t!Vl i:J~ i;i "1'~L~'an i;i') LLYlti'll'a-l L~'aYi Ln~ i;i:;n'atJLLl"l~ L~tllJ'll'a-lLLi;l~:;1tlLLtJtJ L~'a 
" 

" ~'a 1Uvi'a'l.!LLn1lJtJ'ln , 1Uvi'a'l.!LLn1lJ~tJ. 1tln~lJLLn1lJtJ'ln, LL~::1un~lJLLn1lJ~tJ 1i~L:nia 8115, B107a, 
" " " " 

" 
B89b i;]1lJ~1 ~tJlJ1'Vl Vl~'atJL~'l.!L'l!lJL~ LU~ ~ L'"111::i-.1tl1~ULtntltJLVltltJ ntJL~'alJ1 i;]1J1'l.! (control) LL~:; 

m1~ttl1~'l.!lJ1 i;i1J1'l.l 
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(Experimental transmission of White Spot Syndrome Virus (WSSV) in crabs) 

.... 
ll1Ft'l'111 

o ~ _, ..J II ~ 11..J A A J' ~ _, 
~ ~n~..:iim1r.i::Lllt.1Yi1~::"11t1..:i L'l1~'V1YiULt.i~..:i i..:imin Li;J'V1U1L'lru~1..:i ~r.i::~nini;iL'llti L'l1~,i;i"111'l 

lu~..:i (WSSV) 1i;ium~~i;i LL~::,jur.i::~i;iL~tibf~titl1..:i~un LL~titj'l~u1ui.nnn~1 45 iJu 1i;iuu~1fllr.i1n 
o II 

mrnYii~::u1i;i ~1tim~Lrt~'Clt.1u1u lumrni;i~'Cl..:immYiiL:nti"ll'fl'lL'lf~r.ii;i"111'l (WSSV) "llti..:iu r.i::c.hu . ~ 

II II 

'V11..:iu1 LL~::m~u'fltlL ui;iu~1i'l)Jrlt.1 n1mYiiL=n'fl L'lf~r.i i;i"111'l (WSSV) ~u~'luriu r.i::innr.i~'flu1i;ium~ 
" " llll "" 

H'L'Vlrtilrt Polymerase Chain Reaction (PCR) 

o II 

1 u'-''Cl..:i'Vl i;i~'Cl..:ir.i::~ n~~)JiJ ~~1uV1~1 ~ Lllt.itn~::"ll'fl'l L;tl L'lf~, i;i"111'l (WSSV) r.i::Lllui ry ry1ru 

cfll I .... ~ I.I I ~ er ~ .:J.ci1 0 ti t .J ti - ~ 
Llntlt.ilntl Ln~inrnrn L~ u..:i n..:i t1m..:i Lrn ln1).J n111'1 n~vn~::'Vl)J'"l1t.1'lt.1t.1'tlmL~::t.11'Vl::L~ 'V1 ~ ::m i;iii 11 "ll Lurnu 

~ . 
L~uuriu n..:i 'l t.!Utl"lltl'l Ln~i;i~m ~t.lfS1t.1Utl~~n~1 '1..:i f\')1).Ji;i'C),:i n1~~ LL Ut.ltlt.1~1'fl 'lil ~.:! L 'llt.1 ~1t.l')t.1Utl' 

• d 

"JC1.lll1Yi"llti..:i~1 "L uu'Cl LL~::Yi~ ~n~~)J"ll'fl'l~~1).J1rn~ cm ~'flt) i;i~1n1rnYiiL~tlLL~::m1).J~1).J1rn 1 t.in11LLYii 
II 

L=D'flL')f~,i;!"ll1') (WSSV) 

72 



btW~tJ b Vi~tJn1'i(;l'i'J~V11 b=!'fl Salmonella °L '\H if 'fl lri~ ~b vJ'fln1'i~~'2l'2ln 
b~~~fin1'i8ll'fl~ ISO 6579 

ntJ Modified Semi-solid Rappapart-Vassil iadis(MSRV) medium 

(Comparison between ISO 6579 mathod and Modified Semi-solid 

Rappapart-Vassiliadis (MSRV) medium for detection Salmonella 

in broiler chicken for export) 

.., -
'll'l'lYltl1 

~ ~ ~ ~ 

1un1~~ntt1Flf~ill~~~Luu'1~mrn.nm.JLVluun~'lfim~(;Jnr.iw1m~lluLil'flu'111cNL;?l Salmonella • 

Lt.IL~'fl'lri~in tinu'lfim~(;J~'lr.ii;i1lJn1~t.1in'JJ'fl~ ISO 6579 ~~Lilu'lfilJ1(;J~l1t.1~1n"1L'Wn1~(;Jnr.i~1L~'fl 
~ ' 

Salmonella L'W'fl1~1rn"1:::tJ(;l~~tJL'Wn1~L~U~~(;JtJ ;~n1~u1ntinu International Organization for 
~ 

Standardization (ISO) num~H' media MSRV (Merck) ~1~ftJLLUnL;'fl Salmonella L'W'fl1~1~ 
~ ~ ~ 

r.i1 nn1~(;Jnr.i~1 m~U'WLU'fl'W'll'fl~ L;?l Salmonella 1 \.IL tl'fl 'lri~ 1'1~1'W'l\J 77 ~'l'flU1~~tJ~1 ~fim~ 
~ ~ 

(;}1'lr.i(;}1lJrl1~'Wl'1'1l?l~ ISO 6579 ~umn..J\JLU?l'W'1l?l~L;'fl Salmonella ~1'W'l\J 23 ~'l?lU1~ LL"1:::~fim~H' 

" SI " I .., ., •4 .. I ~I 4 w ... I c1 n ... I o .., 
j::lil\J serology 'll'tl-3Vl-3Ml-3'lfi~\Jn1ju\JLuil\J'JJ'il-3L"Jl'tlntu C l..11nvi~i;i LL~:::ntu E. D LL~::: B l;J1lJ~1(;ltJ 

L~'fl Lmuu L Viuu C.J "1 m ~(;Jnr.i~1 m ~lluLrl'flu'll'fl~ L~'fl~~~?l~'lfiriu m~lluLrl'flu 1 u~'l'flu1~'llilin L~m nt.1 

~1'W'l'W 21 ~'l'flU1~ LL"1:::Yium~tJt.1Lrlrau"lnML~'fl 'tu~'lrau1~i;l1~'lluinrit.1 tinu'lfim~i;i1lJn1~uin'll'fl~ ISO 
~ 

6579 (;J~'l'"lYiUL;'fl LLWlfln1~H' media MSRV i;J~'l'"ll~YitJ ~1'W'l'W 2 ~'l'flU1~LL"1:::~fim~H'm~1~ MSRV 
SI I SI " 

(;J~'l'"l~UL1'fl LLi;i'lfin1~(;]1lJ rl1~\.11'1'1J'fl~ ISO 6579 (;J~l)l;j L~YiU~1\J'lt.I 5 ~'l'flU1~ ~~'1'~~'fl~~fi'1r.i:::'t~C.J'Cl 

~L~LLi;ini;l1~riutinutl'u~1~qJ 
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"-'Cl..., .......... ...iQ 
n1'ifl C9l b~'fl n b~'fl bb'l.J fl'VI b 'i~'Vl f:.I~ C9l biosurfactant 

( The screening of bacteria producing biosurfactant ) 

....... 
'll'l'lVltl1 

e.Jfll.'ll~U1!J LYiflL'l'll~~ 

~ ' 
L 'll~ULL~:;\l1~uiitJT:;fo'Jltl°~1m.J1u t;i'tl~~~u LVlU L'tlvn:;'l u.:i1u~ r;i~1~ nTT~m~1TL Yl'tl t.J~ r;ie.i~ r;i 

Jiru'l1t;i1.:i1 ~.:i111u~~.:imrn~r;i41:;ri'tl'l~Ln"1'1l'tl.:iL~u'lutJ1~1ru~1n LL~:;mnt;i'tlmTri14'V1 ~.:iilmTtl1 
43 SI .J.Q Clilf"' I.I J' Clil I 

~1rn"1LLN~.:ie1r;i~1'lflumTri1..rV1'1l'tl.:iL~m~~1'1 Biosurfactant Vl41~UV1TU ~n.:i'llu ~n1"11Clnm1 
• v 

~ 

'l Un1T~ n~1'1Hi'~1 mmtJ n LL~:;l°i VlL~'tl n 
I II 91 I " II SI I 

LLU1"1ViLfoli~1~1rne.i~r;i biosurfactant 411ntl1li.:iLL~:;~uliiimTUULU'tlUl"lnutl1l1uLL~:;\l1L;'tlliL~~1 
~ ' 

VlVl~'tlU1"1'l1~~1~1rn'lumrn~r;i biosurfactant LL~:;~1n41nTT~'ll'tl.:iL'tlUL1rn1~LtJ~ Yiu~1L;'tllil°i'VlL~'tln 
II II I I I 

1~vi.:i~~Vl 109 L'tlL'l!L~r;i L;'tlVi~1~1rne.i~r;i biosurfactant 1~~1nli~Vl ~'tl Y43 ~.:i'l~L~u~1u~uu 
~ ' 

n~1.:i'll'tl.:i clear zone Lvi1nu 2.3 L'l!U~L~r;JT LL~:;L;'tl N5 ~.:i'l~ clear zone L~T'tl.:i~.:i~1 LVltJilL~U~1U 

~uun~1.:i'll'tl.:i clear zone Lvi1rlU 2.15 L'l!U~L~r;JT ~'lUn1T'.jLl"lT1:;lf~1n41nTT~'ll'tl.:iL'tlUL'll~1~LU~ 
" I I I SI 4 clQ.Q '1 ... ~ 4 0 ... .. 4 .. Cll .Qf 

~'ll'ElVl~.mr.:in~n..J'll'El~~'El\H'll3-J3-J1nVl~"1 fl'tl N5 ~~~~ S6 "113-J~1VIU "ll~L"lltl~~UflYnrn Y43 LL~:; N5 ~ • 
~ ~ 

~n~ru:;Lllun.Jvi'tluiu ~Vl~LLm~~u ~'lUL~'tlLLUl"lli~u S6 iln.H1.:in~~ ~Vl~LLm~ur;in 
v v 
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n1'i~n~1 bb~ ~ ~~ b'el~ vi bb'LI~Vi b~!l~ bb!ln 1~~1 n'el1V11'iviirn ~'el.:tU'i~ bl1Vlfi'lf 

bb~~~3Jtlmitn1'iVl'U~'el erythromycin 

(Some characteristic of Lactic acid bacteria isolate9 from fermented 

vegetables) 

... 
111A'l'l!1 

\I 1J I I I 

m ~~ m~n~4' ti fil¥-:iil~'3' i;i m.J~::~-:i f'f L vhi ~ n1=11 fil'l1J.J'c1th'c1 ~'ll'tl'l LL1J filYJ L~tl LL~ fit~ filYJ uiu HYI - 20 . ~ 

.cl .... " " ~ 0 ..t ........ 
erythromycin Y1~::~1Jfil'l1J.JL'll>J'lltJ 5.0 µg /ml 2.5µg/ml LL~::1 . 25µg/ml ~~tltJ1 stockL'l!'c1LL1JAY1L~tl 

LL~fil~A~LnuH~'tlC\J'\.-lJl~ -20 tl'lfi!1L'll~L~tl~ tJ1tJ 1ll~1tJ'ltJ104 1'flL'l!L~Yl tJ1J.11Yl~~'c11Jl'l'l1J.J'c1U~'tl~ 
' " " 

~ I J' I 1 "" 1 ...: 0 'lltl'lL'l!'tlLtJ'c11l-l1~ MRS +1 % CaC03 Yi1J'l1L'l!'c1~1J.J1~Cl'tl~~'tl~ ~~tlti~:: 61 .53 (64 'tlL'l!L~Yl) LLrl::LJ.Jtl\.11 

J.J1Yl ~~'tl1J fil'l1J.J 11 vl'fl erythromycin Yi1J'l1L~tl~L'ii1-cy 1~~th un~1-:i~ ~:: ~1J fil'l1J.J L .if J.J-if U'll'tl'l 
9' I I 

erythromycin 5.0 µg/ml ii 8 1tJL'l!LrlY1 L"l1-cy1c1lt,J~ 31 1'flL'l!L~Yl L~'tlYlL"'i~cy1~~J.11nYim1J.JL-if>J.iftJ 

2.5µg/ml ~~1tJ'ltJ 31'tlL'l!LrlY1 Lr.i1-cy1~~thtJn~1'l 39 l'tlL'l!L~Yl LLrl::Lr.i1cy1c1lt,J~ 91'c1L'l!Lr1Yl ~'ltJ~~::~1J 
" '°1'l1J.JL.if>J.iftJ 1.25µ g/ml nL~'c1L"'l1cy1~ 601tJL'l!L~Yl LL~::L"l1cy1,J1~ 41'tlL'l!LrlY1 
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n1~ Lfl~u ~usn'fl-:11 tJ~~uv113J'°L'1f1 tJ~~u Lfl~.:1iqi'1.:1 

sn'fl-:1 btrtJ1 Le;} bb onufl~~on1fl'l L'l~iq 

(Cloning gene of non-structrue protein of Hepatopancreatic parvovirus) 

ll1A1'll1 

L'Jf~ Hepatopancreatic parvovirus ~1'C1 HPV LU~L'Jf~~ri'C1L~Ln"1L1f"lh1Q'lmnu"l!iw1 L"1U 
I " I I I 

L'UY'l1::ri-:in"Ci1~1 'lc;iu ri-:iV1ii n11~c;iL;'C1 HPV 11..11::u::(h1Uf1..1l1 n hiLL~"1'lmm1V1~1 LY'l1:: LL~Lij't1i'.im1~c;i • • • 
9' I I " 

L=n'C1VlttJLLNl1 mn c;itf 'lJ~1 L tJmnr.ilqJ L~tJ 'li;ion1~1'C1LLf"l1::LLn1t.i ~1 L ~cm CJ~ i;JQ\l i;in ~1 L\Jn11"1 (;l'Cl'C1\lll~-:i 
. " 

~1m1i;inr.i~'C1tJrl\lVl~"1L=n'C1L"1tJLrltJ~'J'tlU1\lrl\l'"l1n ~\l~rlv'l'U::L;\lL'r'ln LL~'J~1n11~nc;i HPV DNA 'C1'C1n • • 
r.i1n~tJrl\l LL'"1::tl1 HPV DNA 30% )J1i;inr.i~'C1tJ~'JmVlf"lilf"l polymerase chain reaction (PCR) 'lc;itJH' • 

I I 9' 9' 

primer HPV 2LL'Cl:: HPV 18 ~\lYitJ~1Lt.IQ\lVl~c;iL;'C1r.i::1~ band 'll'C1\l DNA 'ilt.11"1 700 bp r.i1m!t.1~1n11 

Lf"l'Clt.i DNA ~'Jt.i~ii'llt.11"1 700 bp \1 'lc;iutl1 DNA ~1~tJLzj'C1lJ~'t1ntJ PCR-XL-TOPO Vector L~Lllt.iL'Jf"l 

Li;J'C1f~nCJ~lJ LL~'J Transform L-if11tJ1t.i E.coli competent cell L~'C1L~lJ~1tJ'JtJ YitJ~1L~f"IL~'1~·n'J~ 

Lr.i1'nJUi.J LB Medium+Kanamycin antibiotic 9~~n1rH1flLITl'flf~mJ~lJ'fl'fln"l1n Host cell LL~'JU1l-11 

i;J1'J'"l~'C1tJ'llt.11VIL'Jf"lLi;J'tlf~nCJ~lJ~'JtJ Agarose gel electrophoresis YitJ DNA '111..11"1 3.5 kb (~\lLUt.1 
'lJt.11"1'lJ'C1\lL'Jf"ILi;J'C1f) r.i1ni!1..1i;inr.i~'tltJ DNA inserted ~'JtJLVlf"ltlf"I PCR ~\lYitJ~11ilil DNA inserted ~\l 
i!1..1~\l~'C1'liln11~n~LL~::~~1..11~'C1LU L~'tltl11tJ~n~~lJ1~LL"Ci::mrn~c;i\l't1'tln'lJ't1\lUt.1~-:in~1'J 

Hepatopancreatic parvovirus (HPV). polymerase chain reaction. competent 

cell. 
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4 

111 l'l'l'lf1 

n1'i'9l'i'l~V11~:f'fl Colletotrichum gloeosporioides b'9l!J~B PCR 

(Detection of Colletotrichum gloeosporioides by PCR) 

... 4 

'll'l'lYltJ1 

L~'fln Colletotrichum gloeosporioides ;..:iLtlt.1~1L~~'ll'fl..:JL1f'lLL'flt.1LLYlmLt.1~ LUt.1L1f'lYl'll~~r1..:i 
I " " 

f'l'l1l.JL~t1~1u~i..:imnnrnnm L'llu l.J::i.l'l..:i Lllu~u L=D?111'llil~illi.JLL~~Nmm1?1?1nl.J11.u1::u::~u r.i:: 
I SI I " 

LL~ ~..:J'fl1 n11 L t.11::t1::~ ~Yl1tl L~'fltJfil.J::il'J..:i LLrilil ::L ~\.!LUU,~~ ~1 L~ n1 lil1nU\.IL~'flli..:JL1't.11u11r.i1 L ~\.I,~~ 

~l.J1Jt.1C'j'll.J::i.l'l..:J~'lt1 ~..:ittu~..:iL~tJ1LYlf'lilf'l PCR l.J11..n1~t1H'~ primer ~iJf'l'l1l.J~1LYi1::Lr.i1::r.i..:i~'fl C. 

gloeosporioides ~'fl~ primer ~1LYi1:: Cglnt (forward primer) LLfi:: ITS 4 ( reverse primer) ~n'fl'fln 

LL1J1Jl.J11i11n~t.1'll'fl..:J ITS ~'fltjuu~'l\.l'll'fl..:J ribosomal DNA 'll'fl..:J C. gloeosporioides r.i1nm1Yl~fi'fl..:i'1 
" . 

1.u~1t.1'lt.1 5 ~'l'flth..:i 1iJ~1l.J11cw1nr.i~'flUL~LYin:: 'li.Jtl11n!)'llt.11~=Bt.1~'lt.1 DNA f'l'l~~ir..:iYlil'llt.11~ 450 

" " " bp LL~il11t1..:i1u~1~ primer ililf'l'l1l.J~1LYn::~'flL~'fl C. gloeosporioides ~..:iuumr.iLllu1tl'l~~1 DNA 
I SI I I 

Y11~ilmr.i'li.JH YlL11~'fl..:Jn11 ~1-'flDNA L~'fll.J~/11YinLllu1tl'l~ 

~ 
L'll'fln Colletotrichum gloeosporioides, L1f'lLL'fl\.ILLYlmLU~ tJ~l.J::i.l'l..:i PCR 
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~n~1n~~~1fi~~~u~1~u~~~~~~u~~u 

( Prodution of Hot Smoked Tabtim Fish ) 

" 
'fl1~1rU~u'Vli1VlYid" ~>.JVIT.l~ n~ • 

15%(w/v) 45 U1Vl 'tllJLL~~~ru,,..JJi3 55°C 90 U1VlLL~:::S'iJfil1'U 75 U1YlLL~'lYl"1~'tllJ~'m Pair 

Comparison Preference Test YilJ~1~Yl"1~'tltJi1"'1'l1iJ'l!'tllJ~ n~u1~"'11't.1"ll'tl~'l!1u'8'tltiiJ1nn~1n1lJ 

iJ :::Yi ~1 'l LLvihJ LL(;) nvi1~'tlU1-l niJtJ~11"1 '1}Yl1~~ ?i~(p>O. 05) ~~ L~'tl n'l!1t.1'8'tltJ LUt.11'~ ~ L ~ "'11'U L'Yin:::'t ~ 
I " II I 

"'11'uii1mL~:::
1

hJLii111Lth-i'l't~ L'1?J~r.i1ni1"'1'l1ii~uL~nti?JtJ ,,..1't~~mmrn r.i1ni!u~n~tlr.i4'um1e.i~(J)Vi 
" " i:le.i~ vi?J "'1 run1Yi 't~LLri "'1'l1iJ L;f iJ-if utl1 Ln~'tl 1:::ti:::L'l~1LL'lltl1 Ln~'tl ?Jru,,..11i1?JULL ~~ 1:::u:::L'l~1?lULL~~ . . " 

' ... .i.... <II " " !' <II " ~" and Burman Design YilJ'l1UlilliltJYlile.J~ "'1'tl "'1'l1iJL'llil"ll\J\J1Ln~'tlLL~:::1:::tJ:::L'l~1'tlULLVI~ U'tlnr.i1nu~ 

u1Lll "'1 '1f ?J~ n15'5'~ L~iJti'tl tJ~~ LL~:: L ~'tlU'fl~ rl\J~'lU~15'iJ "'11'U~'tl\JLL ~~LL;~ ~~~ "1 "'1'l1 ii L-if ii-if utl1 Ln~'fl LL~::: 
S':::tJ:::L'l~1'tlUL~,X-3LU\l 9%ll~~1 2 % l'l~1 60 ll~~ 75 ~1;1 i;n;..i~1 ~1.J ~~fl:::tl1:a~\.!~flYl1~tl1;;~1Y1ia.1~~ 

~'ltJ 9-Point Hedonic Scale YitJ~1"'1'l1iJ'll'tltJL"1tJS"liJ ('tlu'tu1:::~tJ'll'tlrn~nti?Jtin~'ll'tltJtJ1un~1~)L~LL(J)n 
" 

' " 
vi1-l rl\J'tlU1~niru~11"1 'lJYl1~~ Ci~(p>O. 05) ~~ L~'tlnU"11~tJliiiVi ~1\Jn1m'lltl1 Ln~'fl 9%(w/v) LL'Cl:::'tlULL~~ 

u1u 75 u1Vi ~~i1"'1:::LL\J\J L'tl~tJii1nn~1 ii1 ~nh"1'fl1tJmrniu t111uu11itJ"11~uliii1ii"'11't.1~'tlULUQ~ 

Yi"11~~nt'Yi~L'Yi5'mu tl111e.iumL"1:::Lf)u'tu~'tl~L~\J'tlru,,..11ijtJ1:::ii1ru 10° c . " 
' Clil a .., 

YilJ'l1il'tl1tJn15'LnlJ 5 'l\J • 

LVltJL\JtJ\J~ 5 i:lmii1rui~\JY11'6 7x10
5 

CFU/g 
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~ Q Q .i::il Q "" ftl IV 

n1'3bbtin b"lf'f:I bb'U fl'Vl b'3ti'Vl t.J~ i;in'3~ bb~ fl i;in~1 nlJ~1~3J 

(Isolation of lactic acid bacteria from Plaa-Som) 

ll1 Fi1'111 

1fo1~>J4'"1Lth.1'el1~11~uu1u~ilt1>Julliif'1nu>J1~~LLi;i'e}~1w-iuti~ifr-ir-iuu t"1t1LiuYl1::tu111rii;i::1'u • 
~ ' 

'el'fl n L~tl~ L ~il'fl"ll'el~u~::L Y1 fi\L Yltl ~1u':J4't1i11~Vi1 m~~n~1 mm ti nmJ riVI ~t1Yi ~~ i;i n1"1 LL~ ri~ ri 1 uu~1~>J 
" " " " r-i1nu~1~>Ju~1i;i::LYlt1u "L~1~1~fumJiJ'elt1" L"1m~t1~L;'flLLuriYiL1-mLuu Pour Plate 1um~11L~t1~L=D'fl 
~ 

Standard PJate Count (Nutrient Agar ; NA) LLfi!:L~tl~LLlJlJ Pour Plate LL~:: Spread Plate 1um~11 
,: ~ I .J Q ci " .Jq 

Lfitl~L'l!'el Lactobacillus MRS Agar + CaC03 lJ>J'Vl'qCU~]J>J 37 'el.:Jfil1L'l!~L'l!tl~ ~'W Candle Jar Yl>J 
' ~ ~ 

~/11'l!:~'1J'1J1n1fil LUUL'lfi1 48 i'lL>J~ YllJ~1 1u'fl1~1n~t1~L;'fl NA iitritfill 3 ~n~n.i:: LLi;i1um~11 
~ ~ I 

L~rm=D'fl MRS ihYlti~ 1 ~n~n.i:: ~'fl Lf'1Lfi'1Vlii~"JJ1'l'li'W C4'lLllul1uL~1 "JJ'fllJ~tiu Ln"1 Clear Zone 1'fllJLf'1 • 
I " II " " II I 

folli"1L'"lU ~.:iL;m=D'flr-i1ntritfill~.:imh:i 11.lL~ti~i;i'elran 4 Flf~tum~1n~rnL;'fl MRS Agar Yi~111'l:: 

I I ll I I 

LL1.Jr1YlL1't1YiLmn1~iJ 2 'l!U"1 ;~~~~'el.:J'l!U"1~"1~LLn1>JlJ'ln 'l!U"1~il~ii~u11~LLYl~ (rod) LLfi::~n'l!U"1~il~ii 
" 

I II " II 

iui1.:in~>J (cocci) Lil'flU1L1'fl~.:J~'el.:J'l!U"1LUL~tl~LU MRS broth YllJ~1iif"Jru~>JlJ~L'Wn11~~1~LLn~1~ 
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n1~~~~J1~~1ar~~~ir1~~1~~ 
(Production of blended fruit with lemongrass juice) 

~ ' 
'11u~4'tJ m T~ n '!j'1 tfhn rutl 1 vi:: Ll'lrlJi'fl m mJ~ tJtJLL i.1~.., ~ ru~l-l~'Vl1'1 Ll'li'.J meJ111 ~LL~ ::'Vl1..,,~ 

II '1 " I 

u'Vl1tJ1 um1e.i~ viu1lJ::L~'aL 'V1Pli:.J~l.Ju1iui.l::1viu11,'ll'l viLLrl'l LL~::~h L~'flV1iqruiMJi3 80-85°c u1u 20 

u1V1 LvitJ ~n~~VJT~L~).11:;~lJ'll'a'1tl1lJ::L~'aL'Vl Ple.J~l.Jtl1iui.l::1vi n1TLU~tJtJLLU~N'll'a'1 % Total Soluble 
" ~ 

Solid(% TSS)' pH LL~::% Total Acidity(% TA) T::~~1'1 mnn1J'lltl'1U1i:.J~1,J e.J~l.J i;i:; 1'"1r LL~::~n~tl'hn ru 

'llt1'1L~'C1r.i~u'Vl1tf~..,~l.J vi 1 utl1e.i~1,J i:.J~l.Ji;i::1'"1r r.i1 nmT'Vl "1~tl..,~u~1 ~ i;i1'll'C1'1tl1e.i~1~~ ~'Vlvi~tlUtJtll.Jfo . " " ' ~ ~ 

lJ1nVl~vi~t1 'fii;in~'ltJU1lJ::L~tlL'VlPllJitlu1iUi.l::TviLU\J 2: 1, % TSSLvJ1rl1J 18°Brix LL~::% TALvJ1rl1J0.8% 
~ ' ' 

1 u1u'll'M mvi~ i;i1n r.i1 n m1~ n'!j'1ml.J1 rutl1vi::1'"1rV1lJ1 nVI~ "1 Lu~ i;irn~::~'Vl vi~tlUU'1eJtll.Jfu 
" .. " " 

SI " SI I 

23%(w/v)'llt1'1tl1i:.J~1,J (p < 0.5) tl1e.1~1~e.i~l.Ju1i;i::1'"1rVJn~in1i'.lm1Li.l~tJtJLLi.l~"'lltl'1 %TSS, pH LL~:: 
~ ~ 

% TA 1u1::~~1..,n11Liiu111tJ1 u 3 ii.lvi1i.f LL~::r.i1nm11nnr.i~'C1umlJ1ruL~tlr.i~u'Vl1tf'r1..,~l.Jvi~u~1 m1 • 
" " " " 

Ltil.JU1VJ:: Ll'lrYJ nm).11 rut un1rn vi~'a-1 hli'.l i:.J~ 1 Un1TU1JU'1 n1TL'"l1'1)'lltl'1,~tJ'Vl1tf'r1-1~lJ vi L\JU1e.J~ 1,J 
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n1'a~ l9lJ'U1 eJ~ ~11 nl'15llt13J'fl'Un'a'fl'U'a~ ~J.Jii1rf .:1vtm'1f b~!J)J ~1 
(Development of low sodium and Tom-Yam-Kung flavored crispy) 

111 A1"ll1 

.:J1'W'iJ4' t1tld:J'l.1~ i;J.J'l.11CJ~111.tl ruen'JJ'l.lil'EltJ m''EltJ r~ rlf )Jth n-:i~m 'l! L~tl)J ~1 Ll'JU H LLU.:J-if 1') L ~ilm LLfl:: • 
I " 

LLiJ-:i-if1"lL~1Lll'W1'111n~u~~n L;j'Elu1LLiJ-:i2'llil1?1tilmLrin::~11h~'Wviu~1LLi1~-if1"lL~'1m~m)J1ruti.Jr~'W • 
Lvi1riu6.4 7 911009 LLfl::LLiJ-:i-if1"l L~1i1Li.Jr~'l.!Lvi1nu7 .ag11 oog 'l'Wmrn1?1~'El-:iYi1'JJ'l.l)J'EltJnr'Elut1?1mLi.Jr 
., ,J .'1 " ... I .'1 " " !"I I "" ... ' 
'El111T1'Ci"l'l.ILLu.:J'JJ1"lL~'l.IU"l 111'ElLLu.:J'JJ1"l L"l1Lu'W 100:0, 70:30,60:40,65:35,50:50LL~::0: 100 YltJ"l1CJ~1111HlJ'Yl 

~Hffumm'El)JftJrXTWl"l"l1)JnT'EltJ"l1n~u1tn ri)J1n~~"1 ~'El'i)111n~"l'l.ILLU.:J-if1"lL~ ilmi;i'ElLLU.:J-if1"lL9'165:35 " . 
I II II ti 

LL~"lYi1 mri.Jfum)J1 ruLri1'El-:ii.JNr~ ~'Elu1 mri LU'l.15LLr1::6%'ll'El-:itl1~i!nl1-:i~)J "11111),1~1 ~u m-"1~ 1111-n LU'W • 
II II I I 

1 LLr1::2%'JJ'El.:JU1~i!nl1-:i~a.i"11111)J~1~U LLr1::~1ri.JNLLi;i-:in~'l.IT~UJ)Jthn-:i+~1rtJNLLi;i-:in~'l.IT~i.J1mn1Lil'l.I • • • 
" " . 

6LLri::7%'ll'El-:itl1~i!nl1-:i~)Jl'Jl111)J~1~u t1?1uYi1mr'Vl"1~'Elumm?Jiifuv11-:ii.Jr::~1V1~)Jcr~'t'l.lrX1'l.I~ n~'W 

r~'ll1~ l"l'l1)JnT'EltJ LLri::ri'l1)J'Jl'EltJL"1UT'l)JL"1ULoD 7-Point Hedonic Scale Test H~'Vll'l~'EltJ 12rt'W viu~1 
. " " ,J . I ..,. "".'1" ..,. .'1"" o o 

'Ci'l'l.lur::n'EltJ'VlL~),11:;~),Jfl'i) LLu.:J'JJ1"lL~'l.IU"l 35.29% LLU.:J'll1'lL"l119.32% 'l.11 27.21 % 'l.111111rl'Vlr1U5.0% 
" I " 

nr1?1~1111'n 1.0% tl1lT'l.l~'ll 5.18% LLr1::~1ri.JNLLi;i~n~'l.IT~ 7 .0% i'W111'El'l.ln1TYi1'll'l.l)J'iltJnT'ElUL"1UHLLU.:J • 
" -if 1"l milm: LLiJ-:i-if 1'l L~1 't 'l.!?)111r1~'l'l.!65:35 i.Jr::n'Elu ~"ltJn1T'l.l'l"1CJ~ii LLU.:J riutl1'l.l'l"1"l'l.IL"1 hlL~ilm~ l?l~'El 

I I II I 

~"1i'.J~"lJ11 Lb~1~1\t.l~~d'.ll.IL1i"1130\.nVi rl'fl°kl~"19~~m.11ril.I r.i1n'i!l.1~1\tlir"h!d'.h.1LLi:i"h!WU10.1 cmLL~')oW1 . 
" u1 hfhrin::i.f~1ri'l1)J:n'W1~ L vi1riu 

II I I II 

tl11111r1V1nu nr1?1=n1111'n ~1TUNLLi;i-:in~'l.lr~r1f)J~1ri'-:i ~1ri.JNLLi;i-:in~'Wr~i.J1mn1LLri::tl1lT'l.l~'llL1?1umr~1?1 • • • 
" " I 

°r'l'l.IU1 lT'W~'ll ri'El'W"l1 ni!'l.l~.:J tm~'l'l.ICJ~),!Yi LL ~-:i ri-:i 1i.J LL~'l rt'WCJ ~ ),! 't ~ L -If 1 rl'l.I LL~ 'lU1 L1.J'EltJ 't ~LL ~-:i rX"l ti Uf 'EltJrl)J 
" 

I " 

~'El'l.!Vl'r:JCU~JJ;j65°CLU'l.IL'lrl15'l.11Vl CJ~i;iJiruen~"1Yl1U~fl')1)J;'l.I 4.02g/1 OOg ti.Jr~'l.I 6.38g/1 OOg 
I II I I 

L'l!L~t1'-l5.19mg/1 oog ;-:i LlliurnYiuunu~'l'Elt11-:iCJ~111.tlruen'JJ'l.l)J'JJtJL~mYiih~4'1?1't'l.!Yf'El-:i111r111?13'llil"1;-:i 

'iJLrir1::i.fml-J1ruL'l! L~Ul-JL~tJr::)J1CU500-1 ,200 mg/1 OOg L"1UCJ~111Jiruen'JJ'l.l)J'EltJnT'EltJT~ Uf),1~1~-:i~ii 
I " I 

t 'l! L~tJ)J ~1iliir~'li1 ~ LLri ::~ n~ru:: Ll'ltir'l)J LU'l.!Viti'El)J fu 1 'l.IT::~tJ'll'EltJU1'l.lnri1-:i 
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.Q ~I d' Qj CV A I ., II .'!f 
n1'it:J~ 1?111~ 3-JVl'ithJ'i~V11t.t b1?1~1n11 nvi'fl-!I bb~~3-J~~~n'fl 

(Production of Edible films from Pumpkin and papaya ) 

ll1 A1"111 

r.i1nm1~nM"l~i;ima::n1::ur;ium1e.i~i;iYliiJ~frn.h::V11u\~r.i1nYl'n'Vl'tl-:iLLa::iJ::a::n'tl YlU~1 
" 

~1~~::~1tJ~1l.J1rnu1 l.J1~u~tJ LUULL~uYJiiJ\~111tJ'fl1 ~tJ n~ \nm1Ln 111Lr.i~'ll'fl-:J L Yl Fl~u~ 14'l1l.J Lllum111LL~:: 
" 

" I SI I 

~n1!tru::~tJrntltJu il~~l.J 'l~ LL~::LlluLil'tlL~mriu ~-:ivhmn.'11~i;i1Ylu31u'lumrn~i;iYliiJVifutJ1::V11u 
" . 

'L111t1H' Plackett and Burman design (N=8) LL~::tl1~i;i~Ylu31uVi\~l.J1~1m1~n1!t1eJ~'ll'fl-:J1.l rut-11Jij 

LL~::L'l~1 LUn1~LnuYlil.J~'tll4CW~l.J~V11-:Jn1tJ/11Yl (14'l1l.J\'1U1 . mrn::~1tJ' ~ ) LL~::Flru~l.J~Vn-:i • • . " 
tl1::~1Vlil.Jcr~ (~ .1~'111~ .n~u .~n1!tru::Lil'flil.Jc1~ , mrn::~1tJ'lutJ1n, ~'tl-:immPILLa::l4'l1l.J~urniltJu 

LL~:: m1u'tll.Jfu'L111u1r;il.J) 'L111mnuYliiJH~'flrut-111niX'tl-:iLL~::'tlrut-111n~'Luu Ylu~1 ~'flrut-111niX'fl-:i ""~-:ir.i1n 
411 " ' .\) 'U 'I '\i 

Lnu~iiJLUt.!L'l~1 15 1'u f'JCW~iJ~V11-:JU1::~1VliiJc1~ LL~::f'lru~iJ~V11-:Jn1U/11Yl 'lu~1u~ 'll'fl-:J~il.JYl'n • • 
Vl'tl-:i iJ14r;i1iJLL(;lni;l1-:ir.i1nYJiiJ~eJ~(;l~u'l""l.i'flth-:iiltl'u~1'"10JV11-:i~ti~~1::~uf'l'l1iJL~'tlaru 95 % 'L111uvM" 

.~ ..,.., !;' J' ..,~ "" J' ~ J' -3 J' ~ J' ,J ~I r 
nn'Vl'fl-:Jl.J~l4~1'11U ( L ~111~-:J ) l.J~L~~'tl-:ll.J1n'11ti ( b LVO.J'11ti) ll~~'(qll(;)-:ll.J"'ln'11U (a l~l.J'11'U) ~'l'UTI~~ 

. " 
iJ::a::n'fll4ru~l.J~V11-:itJ1::~1Vlil.Jcr~'lu~1u ~ . 1~'l!1~ .n~u . ~n1!tru::Lil'tlil.Jcr~ .mrn::~1u'lutJ1mLi;in • 

i;h-:ir.i1 nrlil.J~ e.i~ i;i~u'lt-l~'tlth-:iiltl'u~1 '"1cy'V11-:i~ ti ~~1::~u 14'l1l.J L~'tlaru 95% LL i;l ~1umu111Yliil4'l1l.J 
' , " -;; ~ ~I r .., -;; !;' J' ..,-;; "" J' ~ J' -=! 

LL(;lni;J1-:JL'tlYl1:: LU1111U"" 'l!-:in~iJl.J::~::n'tliJ""f'la1'1JU ( L ~111~-:J ) l.J""L\-l~'tl-:Jl.J1n'11U ( b LYll.J'llU) LL~::""LL111-:J 

~111~-:J ( a ~111~-:i ) ~'flrut-111ij~\uu YlU~1L~'flL'l~1~1u\tJ 23 1'u YlU~1 f'lru~iJ~V11-:JU1::~1Vlil.Jc1~LL~:: 
' " " ' 

'°1 ru~ l.J~Vl 1-:i n1tJJ)1Yl 'll 'fl-:J YJ ~ l-lYl' n Vl'fl-:J \,_Jn '°1'l1iJ LLi;J n i;l 1-:ir.i 1 nYJ i iJ~ eJ ~(;]~UL t-llJ'tltJ 1-:J ntl't1~ 1 '"1 ClJV11-:J . ~ 

~ti~~~::~u '"1 'l1l.JL~'flaru 95% LL~::l'lru~iJu~V11-:itJ~::~1VliiJcr~1u~1u~'ll'fl-:iYl6iJiJ::~::n'fln'"'r;i1iJLLi;Jn 
i;l1,:ir.i1 nYJ6iJ~ CJ~ i;J~U L \-l~'tlth-:i iJ\! ti~ 1 '"1 ClJV11-:J ~ti~~ ~::~U f'l'l1l.J L~'flaru 95%~'lU L UF\ ru ~iJ~V11-:J n"ltJ 

~ . 
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w -

n1~~nii~nn~~tJ'J'Un1~t:J~~bb~~fl{U~i.JtM\'11~n1t1111~ 
q 

csn'f1~VJ~i.Ju~t11fl 1~~1n bbil~t'Jb:nt1'J 
(Production and physical properties of edible films 

from mung bean starch) 

n1~~~1 ri~n11ii~1~~f 

'el1r.i1'i!l~mmfl 'tl. "''· 'tlTC\JC\J1 L~~~~ti~ 

" ~1t1':3~u'1~n1i1n1::u1Jt1mrn~~LL~::c.i~·1v~wanrn11n~'tlriru~ii~Yl1~n1u111Yi~'tl~~ffiiu1'Ll1ri . " . 
1~r.i1mLiJ~cr')L~m Ll'lu1.lX~ffiir.J1t1~1111J::'tlru~11n 3 ~1111J:: ~ia ~iaru~11nrcit1m~11 (Ll'luH'Lm 

~ '\I ~ '\I ' 

1ii'i:ri5'L')W ri1i~1w 1201'~i;J Lllt1L1J~1 3 t11YI) ~ruw;inlXia~ LL~::~ru~IJnLL'ilLL;~ -13° c 'i:l'luH'mii1ru 
I " II I 

LLiJ~c11JL~m 5% Ll'lm11~irn LL~::n~L'l!ia1ia~ 2% 'i:!'luu1~irn m1e.1~~~ffiiH~~11~1Jt1mii1ruLLiJ~c11J 
" L~m:u1 Lv11riu 1: 1 a.6 'i:l'lu1'l'lri1J1ii~t11 m1Uf1t1LLN~~~1"' LuiafLi]t1i;lm1u!'li;i') icr~11m1~iir.J1t1~rcN 

" " 1iau1 u~:;m1Uf1t1Y11t1u1~t1 Yiu-l1 m1ii~t11 m1r111t1LLN~~~1i;i LuiafL~t1i;lm1~i;ii;i') LL~::icr~5'1m1;ii 
" " r.J1t1~'CN 1iau1 ~ia~li~ 3 i;i1Jiaci1~ 1>-JiJ ri1J1ii LL~n ~1~ rit1iaci1~iJiru~1 r-1 C\JY11~~ ~~ (p>O. 05) ~1Jt1m1'111t.1 

II I II II 

Y11t.1'11~t1 Yiu-l1~ffiiYlr.J1t.1~1111J::l1~~1ii ~1ii 1rn'111t1Y11t.1'11~t.11~ii1nn-l1 5 1't.i 
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(Effect of bacterial cellulose in pork sausage qualities) 

Sol I I ii t.t 

~1t.i~~uilt~~ n~1 m n~2-l~t.i~'l TTl"l~~ 'l t.i 1~ n ni m.~2-l L ~ia Lllt.1n1TL ~2-l LL vi~~'lJia~ 'lumvi1T '1~'11~ . ~ 

~ ~ 

'VlV'l~'il~'VlV'ILL'Vlt.1Lll'ilV12-JLt.1m2-J1ru 0 5 10 15 LL~:: 20% 'lJ'il~W2-J1NLil'ilVl2-JLt.!~[;lT LL~'l'VlV'i~'il1JRCWll1'Vl 
" " " 4' 

~ 

'Vl1~1.h::~1'Vli2-l ~~ 5~ f"l'l12-J LL[;ln i;l1~r.i1 n~ [;lTVit.i j1t.!'JJ'il~ 1~ nT'iln LLIJl~ :;~[;IT R'l12-J'l!'il'LJ'JJ'il~ ~u1'Ui R 
~ 

~LRT1::\.fuhnrut1h~t.1 ~1t.1'lrum2.l1ru'lumvi1T LL~::'VlV'l~tiuRru~2.l~~1t.1Llliai2-l~~~'lu Texture • 
Analyzer 'Vl1J~1 R'l12-l'l!'il'LJ'JJ'il~ ~'Vl"1~'il'LJL t.1~1t.1~ n~t.i T~'JJ'il~ 1~ nT'il nVJ n~ i;iT\ili'.i R'l12-l LLi;in i;l1~ ri\.iiath~ 

i'.iuu~1fin 1 'Vl1~~ Ci~~T::~u R'l12-l LzjiaJt.i 95% ~'Vl i;i~iaui'.immial-Jfu LV'IUT'l2-l L~2-l~t.1L~iai'.i~t.1~'lnFJ2.l1 n "kl ~ • 

J' cV 0 ~ .. ~ J1 I .c:i .,go I.I I.: l-1 
'lJt.! L t.!'il~'"l1 n"r11 L VIL~ mia nl-J f"l'l12-l"Il2-l'il12-J1 n'lJt.i LL[;l L t.!'JJ ru::L"1tJ'l nt.in'Vl1 L VI f"l'l12-JLLt.!t.!Lt.!'il'lJ'il~ L~ nT'il~ (;)~~ • 

LLIJliau'lt.iT::~'LJ~U'ill-JfuL~ ~~Mtl~1~12-J1Tel'VlV'ILL'Vlt.!L~5~ 15% r.i1nn1T~LRn::\.fm2-J1ruttlT~t.! 'Vl'LJ~1 
~ . 

~ 

m2-l1 ru LU T~t.! Lt.! L~ nT'il n ;j "11~ V'I ~~'"l 1 n~ [;I Tfit.i j1t.!L~ n if iau '"11 n n1 T~1t.!'l N'Vl'LJ~1 m2-l1 ru LtJ'81 '\.nT Lt.! 
~ 

t~miamtlt.i o o.oa 0.17 0.25 LL~:: 0.34% m2.l~1~u LL~::r.i1nmrnV'l~'il'LJ~2-l~~1t.1Llliai2-l~~ 'Vl'LJ~1 
~ I.I C:J'o S,,1 .::ii 1' I , al t,.. 

L'-l£1t.Ih.i1 tu'.l'W~'.lnfl1 t.i~ i;in•ruJ'lJ'W'Y11 L ,,.,fl1 Hardness :JJ LLl.l'l L l.IJ.Jf'H11~N 1"11 cohesiveness 2-JLLt.!'l Lt.!l-1~ "1 . ~ 

I Q 1,1 .;., J' ~~ " 0 ~ ~ t,/ " #' 0 

~~ LL~::R1 chewiness l-1 LL t.!'l t t.!l-1 L'Vll-J'lJt.! t.1ianr.i1 nt.i LV'it.11~ [;JT'Vl'Vl (;) LL'Vlt.!Lt.!'ilVllJ V'l'ltJ{t.!~'lTTR 15% l-11'Vl1 

" " I I 

n1T'VlV'l~'a~L~l-J~~1.Jn~~1t11t.1~[;1TLt.1ml-!1ru 0.5 1.0 1.5 LL~:: 2.0% 'JJ'il~i.l1viuni~V12-JV'I LYi'ilL~2-lml-!1ru 
I cVcJ x 0 I.II C:J' I 

LU'il1Vl1T 'Vl'LJ'l1 Ll-l'ill-lml-!1ru~~'Lin'lt.1~i;iTl-!1n'lJt.i'"l::'Vl1LVIR1 hardness L'Vll-l'lJt.! R1 cohesiveness l-11n . ~ 

~t.! "11 chewiness L~l-J~t.! R'l1l-11l-1~1~V'I~~ LL~::i'.iR'l1l-JLLtlt.!L~'ilL~l-J~t.! LLIJlVJn~i;iT~'l~~~l.Jn'"l::LnV'I 
Liliamvi'1m Lil LUt.!~U'ill-Jfu'lJ'il~ ~'Vl V'l~'il1J n1T~1t.!'l ruml-11 ru'lumVl1TL t.!~ [;IT~ L~l-J~~l.J n L~LUt.! 0.65 

1.15 1.60 LL~::2.05% [;11l-J~1~1.J 
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~ I ~ I ~ 

vi e.J1un1~~ ~ bb~.:J bb~~'fl'U bb i-N 

(Effect of NaCl on Color Change Inhibition of Dried Cut Fruits) 

ll11'\~'lf1 

' ' ~ 

vh.i'tl~'tl'tln~LV1~ ~~~~1-ln1~LnUfo1"1 ~-lLth.i~nh'ru~VJLlJ~'tl-ln1~'ll'tl-lc.J~i;JJiru?f -l1'U~4'uil~-lL~Yi1m~ 

~nh'1c.J~'ll'tl-l~1rn~~1u'l'llL~m.1fl~'tlh~~m1~L-ifa.1-if'Ui;i1-ln'l.!i;i'tlm~uuJ'-lm~LtJ~u'l.!LLtJ~-l~"ll'tl-lc.J~L~~ 
cJ1'Um~~V1LLi;i-lLL~~'tlrnL'-"-l~'tlru~lln 55°'11 'l.!1\J 18 -B'" t~-l LV1umrntJ~~~~ufl'J1~L-if~-if'U'll'tl-l~1~ . " 
~~~1UL'llL~U~fl~'tlh~~H'LU'U~'tlU~~ 0 0.5 1 2 LL~~ 3 ( ~1inJni;i'tlm~1i;i~) ~-lYi1m~~nh'1L'Uc.J~ 
'1~ 3 'llUV1 'l~LLri LL'tltJLtl~L~m'tlJ'Vlnu~'U~ ~f-l~'l.!~n~~~1~ LL~~ ~~l.l'J-l~'U~Yl1i'U cJ1'l.!mnnu 

foh'1~'tlru~Jln -20°'11 Lu'U~~u~L"~1 28 iS''U ~u~1 ~~~ufl1J1~L-if~-if'U'll'tl-l~1~~~~1ut'llL~u~fl~'tlh~ . " 
I ~ o 

YlLoDLL'ilc.J~L~iic.J~i;i'tlm~uuu-ln1~LtJ~u'ULLtJ~-lf'i1fl'J1~~~1-l (lightness , L) ~LLV1-l (redness , a)~ 

L~~'tl-l ( yellowness , b ) 'll'tl-lLL'tlULU~ ~f-l LL~~ ~~lJ'J-l LV1U~~~um1~L-if~-if'U'll'tl-l~1~~~~1u 
I S... I I I 

L'JIL~U~fl~'tlh~VIL~~1~~~LL~~nc.J~1'Um~uuu-lm~Lu~u'ULLU~-l~'ll'tl-l LL'tlULtl~ ~f-l LL~~ ~~lJ'J-lVl 
' 

cJ1'Um~~V1 LLi;i-l LL~~'tlrnL'-"-l 1~ ~'tl ~1rn~~1u L'll L~u~ fl~'tl h~vh~~u fl')1~L -n~-n'U~'tlu~~ 2 0.5 LL~~ 

0.5 m~~1~U 
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(Study of qualities of mixed gels from milk agar and tapioca starch) 

.... 
1l1A1'i11 

" " ~1'W~4'uilLU'Wn11~n~c.J~'ll'fl~tfhnruLL~:::~i;in~'l'W(;j1~1'1l'fl~'fln1f ( 0.5-1.5% U1~Un I 
" " 

tfhni;ir) LLU~,r'W~1tl:::~~~ ( 10-20% tl1~'1n 11.Jhn~w) LL~:::n~Lf"1~L'lfftl ( 30-40% u1~'1n I 
" 

' " ' 
tlh11i;i1 ) Vji'.j(;j'flf")tl.!~l.J~Vl1~n~'ll'fl~L9~c.J~l.J 1rXLLri f"1'l1l.JLLU'WLil'fl ( Hardness ) LL~:::~1'WViH1'Wn11 • 

' " 
Ltl~U'WLLtl~~1tli1~'1J'fl~L"l~ ( Work ) f"1ru~n1;-ru:::V11~tl1:::~1Vlil.J~~ f'l'l1l.J~1l.J11tlL'Wn11~l.JU1LL~::: " . . 
~n1;-ru:::tl11n!J'll'fl~ L"l~c.J~l.J tviuH''flnif LLil~,r'W~1tl:::~~~LL~:::n~ Lf"1~L'lfftl'l"Wivi~'l'W(;j1~ 1 n"W vn.J~1 

... _,, 0 _, c:. .r "' I ~ .J ..J I 

Ll.Jtiml.J1 ru'll'fl~ LLU~l.Jt.1~11.J :::~~~ LY"ll.J'llt.1 ~~ c.J~ 'l ~ f"11 f"1'l1l.J LL 'W'WL t.1'fl LL~ :::~1'WVl 'l-DL "Wn1 rLtl~m'WLLtl~~ rtln~ 
" 

'll'fl~L"l~L~l.J~'W ~'l'Wml.J1tl.!'1J'cN'fln1f~L~l.J~'Whiiic.J~(;j'fll'i1f"1'l1l.JLLU\JLll'flLL~:::~1'W~L-D'lt.1n11Ltl~u'WLLtl~~ 
' ' ' 

it1i1~'1l'fl~L"l~'flth~iil!u~11"1C1JVl1~~n~ Vir:::~1.Jf"1'l1l.JL~'fl,r'W 95% r.nnni1V1vi~'tlu~ru~n1;-ru:::V11~ 

tl1:::~1Vlil.J~~'ll'fl~L"l~c.J~l.JLV1Un114'V1~1~1.Jn11U'fll.Jfu'll'tl~rf1l.J~1\J'l\J 10 f"1'W ( Ranking test) Yi1.J~1 

rf1l.J't'-"nirn'tll.Jf1.JL"l~c.J~l.JLLi;in(;j1~n'W'tlth~ii'1u~11"1C1JVl1~~n~ ~r:::~uf"1'l1m~'fl,f'W 95% tvim"l~c.J~l.J 
~i;ir~iiml.J1tl.!'ll'tl~n~ Lfi'l~L'l!ftll.J1rnL~:::LLil-:i,ju~1tl~i.ii~-:iti'tlu 't~;;'umrn'fl~;u1011mj-hm1n~~i;i ~~~~ 

' ' " Lij'flLn1.JL9~c.J~l.JLU'WL'l~1 15 .r'W ~'tltl.!~llii 8 °'1! Yi1.J~1 1~.hiivinimun~'l'JJ'fl~U1LL~:::~n~ru:::1h1nn • .. 4.J 
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~ ..., t1 .ci1 QI ..., a A•I SI S1 

n1ca~n~1'll'i'i~lltu'YI b Vfil !J i;i'el1!ln1ca~ i;i bn'LITI'el-:1 bi;t1'VI 
q q "' 

(Packaging Study for Improving Shelf-Life of Yoba) 

-l 1i.i'14' ud"ri 1 m T~ lij.JlJ1tJ TTr.i.ri ru'1L ~'Cl~ ~m" mT4' ~ LntJyJ'tl-l Li111iX t~u"r11n1ni;i1m..1 [;j''l'tl £i1-l~i1 . ~ ~ 

"' 
u1i.n!n'tltj1u'll'l-l 6-8 nf~ L~m.fa::~1ruu111.ltJnituin~ru::~1-lriU 3 in~ru:: ~'Cl tJnitu~-lYffi1~~n 

'llil~ PP ~f~~'ltJm-l tJnr.i 1utNYffi1~~n'llil~ PP ~iJ~CJiln ~'ltJrt'l1~~'ElULLfi!:tJTTlil LU'1'1Yffi1~~Mil~ 
' ' ' ' 

NYLON tl~CJilmLtJtJ~ ry ry1m Pl t~mntJH~~ru~i:ii1iX'tl-l (28'tl-l P11 L'l!i'i L;u~) "'11 mT1' ~CJfiVJniu ~ni.f 
"' ~ "' 

LUUL'lfi1 4 i1.l~1~1~u1'~m~1ruri'l1~~u l'lnr.iutJL'l!'tl i~uvi~uli-lt-t~~ (~'luilfi Stand Plate Count 

(SPC)) "1T'llil~'EltJm~1ruT1LLfi!:U~i;i° (~'luilfi Yeast-Mold Plate Count (YMPC))LLfi::"r11mni~~'tltJVl1-l 

UT::~1Vli~tr~ (~'lu"1fi Multiple Comparison Test) "r11mni~~'tltJLUtr'l-ir'El ~'l1~L-ir~'ll'tl-ln~u YftJ~1 
I 9" "' I 

yJ'tl-lLUJ1M-ltJTTlilli'-l 3 ',)fi i'.lrt'l1~~Ufi~fi-lLYitJ-lL~ni!'tltJll1tJL u 4 i1.l~1lfLLfi!:n1TtJTTlilVlLL"1n~1-l riu 
~ . . 

~1~1 rnfn~ rt'l1~~U'll'tl-l yJ'El-l LUf 1irtc1l1.,J LLi;J n ~1-l riu'tl£i1-l iji!u~ 1 "1 ry (p>O. 05) 1 U'll ru::~ i n~ru:: 

Un n!]~i-l Ln "1 L~UYftJ~1yJ'tl-l L'1f1~~tJni L U~-1Yf'i'l1~ ~n'l!il~ NYLON iJ~CJUnLLtJtJ~ ry C1J1n1 Plr.i::i'.J 
I I "' 

in~ru::Vl'l,JLL1X-lnT'tltJL'JlUL~tJ'lriuritJn1TtJTTlilLLtJtJ~U n1T"1T'llilUtJL~'Ellil~UV11ULLfi!:"1T'l9~'EltJll~1run • • 
LL~::u~i;l YftJ~1n1TtJTT9~LL"1n~1-lriuihE~1ru'lJ'El-lL~'El9~UV11ULL~::m~1ru'lJ'tl-lT1LL~::u~i;l~\,J LLl'ln • • 
11h\ln1JtJU1'1i'.lUt1~11'i n 1 (p:::>0.05) LLt'l::-;1 n n1TYH'1n'ilUY11\lUT::t'lTY1~).J i:1n 'Y"IU1Trl'tl\l Li1f 11X~U1T'il lutN 

•ti " ' ' 

Yf~1~ ~n'llil~ pp ~f~ ~')tJtJ1-l LL~!:tJTTlil 1 U'1'1Yf~1~ ~ n'JIU~ pp ~iJ~ CJ Un ~'ltJ Pl'l1~~'tlUi'.lrt'l1lJ L-irl-l'll'tl-l • • 
n~U~L,JLLl'l n ~1-l riu'tl£i1-li'.luu~1"1 '1) (p>O. 05) ~-li!Un1TtJTTlilyJ'El-l LUJ1iX Pl'lTtJTT9 Lui n~ru::~i'.l UlUVlU 

- ' " ' ' 
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n1'ie.J~ iP1 l'fl Pr'°'~"' t!J bnjiPl'i~n'i~ b~!J'U~ ~ l"llJru 
(Production of Fat - Reduced Yogurt Ice-cream) 

~ ~ t ~ 

'"l1nn1T~n~~f;lj~\J~1UL'flP!n·h1foLnfi;if'lV1L"lll7UT~m::L~tJ1.JYiij~'lUlfr::n'tl1.J "JJ'CNLL~·.ni.:i-...l.JV! 
" u 

" 
hiT'll.Jl7ULUtJ(Milk Solid Non Fat,MSNF) 10% , tl1i;i1~~LfilT~ 10% , L"JJ>7u 3% , 

" .. 
fil'l1l.JLUUnTV1 0.4% 1uxi.J"JJ'fl\lnTV!LLf'lfil~ntvitJ1-D'LtJLnfaLLf'l~tl1m::L~tJ1.J(~nvitvitJL-D'~vi~'lU 

.. " I 

m~L~tJrnL~\I :tl1 LUU 0.5:10) LLf'l~L'flL'flf;l1fil1T1~LLuu 0.0.1,0.3% tvitJWDl.J 15 filU Yl1.J~1~i;iTYi1-D't'tlt'tl 
" " 

... ~ .J 'i' \.- I .J.., ... ~ ~ " ... 
T::i;t1.Jfi\'l1l.JLuUnTV!Vl 0.5,0.6,0. 7% ~virn:J"J!l.J 15 fi\U Yl1.J'l1~f;lTVll.JT::V11.Jfil'l1l.JLuUnTvi 0.6% ~VlT1.Jn1T 

" " 
... \....a. .J • .J ... .. ~ ~ '1 ... 0 "~ 

tJ'fll.JT1.J'"l1mJ"l!l.Jl.J1nVl~V!VlT::Vl1.Jfil'l1l.JL"l!'fll.JU 95% n11LYll.J ~"lll.JU'"l1n 3%LUU 4%LLf'l:: 5% Vl1LmJ"l!l.J 
" . " 

tJ'fl)Jf1.J)J1n~u tvitJ~L"JJ>7u 4% 1~f1.Jmrnral.Jf1.Jr.:nnrtnl.J)J1n~~vi 

~ l.J ~~, fil'l1).J-...ilvi, ia i;i nm Tf'l::f'l1 tJ LLf'l::Li.J'flf L ~ui;i1'fl L'l'flffun1.JL'flPI n1l.J tti Ln ff;l 1 "lll7uL~l.JT~ m::L~tJ1.J~i'.J't "11 

,ru 10% ~1nn1~'Vl ~~'c)'LJ'Vl1.:!tl~~~1'Vl~)J tJ~ ~")tJi)fi multiple pair comparison fj1.J~1c.J~1J1Ji ClJ'1~'HJl 1 'ill7u 

ijfil'l1l.JLLf;ln i;i1.:ir.i1 ne.J~ f;ln ClJ'Y11 "JJ>7uL~l.J1uL1'fl.:i~~T::~1.J fil'l1l.J L~'mru 95% tvitiiJ l'i1l.J1nn~1 ~'lul'i1 

fil'l1l.J-...ilvi, Li.J'flfL~ui;iL't:l L'l'flffu'"l::i'.i 1'11 ~1n~1 LLf'l::i'.iiB'f;ln n1Tf'l::f'l1t1~~.:i n~1 L'fl Pln1l.J tmnfa 1 "JJ>7uL~l.J 
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(The Effect of Phosphate on Yield, and Quality in the Frozen Tiger Shrimp) 

" ?l1~1164'uVlUVi~6 ~lJYl?l~n~ • 

" . 
~1\J~~t1\l1~~n~1c.Jft'll'a~~1rtlr::n'aUYl'a~LYli;Jc.J~iJtl'h.J1ru 0.5% ~~L~LLUS'~'J\Jc.J~l.J'll'a~L'JIL~tlil 

Li;JS'LYl~Yl'a~LYli;i nu L~L'11L~tliJYl'a~LYli;i tu'eli;in~'J\J 30:70 ' 50:50 LLft:: 70:30 ~ijlJi'ac.Jftc.J~i;J (yield) 

LLft::f"J CUJl1Yl4JJ'a~ rl~LL'rl LU'a n LL~~ L~t1tl1 n~ nft1 ~1~ ~~ L'a1~'J LU~'an LLft::L«'a'an LULL'll~1S'ft::ft1tl 
' ' ' 'Ill 

Yl'a~ Lvl i;i~'l~LLUS'lll.J1 CU~'J\Jc.J~l.J LWtlU LVltlU nu n~a.J fl'JU f"ll.J~LlJL~ .n~1rvl'a~ Lvl i;J viu'l1 mm'll~1S' • • 
' 

ft::~1tlvl'a~ Lvl i;J c.J~a.J'Jl'Jti Lfia.J c.J~ c.J~ i;J 

" tl1a.J1ft::ft1tlYlU'l1n1S'L<D'~1 S'Yl'a~ L vJ i;J c.J ~ iJ'l!\l~iJ'Jl'JtJ~ ~ n1 S'~ C\j L~ ti c.J~ c.J ~ i;J 

' 
" d ... 

liJCUll1vi~1u'au1 111mrn~mr~::~1t1 
" L~LLri ma.J1ruf"Jr:i1a.J:Su ttlr~u LL~::Yl'a~Lvli;i Ylu'l1mrt<D 

" " ' " ~1S'Yl'a~Lvli;i~~~1l.Jreli;JT1~'J\J ijlll.J1CU'"1'J1a.J1u 83.78% - 84.02% a.J1nniJ1n~a.Jf"l'JUf"ll.JVlijf"l'J1a.J1U • • 

82.66%'am~ntl't1~1'"1cy (p<0.05) ma.J1ruttlr~u~'fli;ir1~r:iu 70:30 ~'a 14.30% 1J'at1n'l1n~i1'"1r:iuliJii 
~mtJr~hJ15.66% !lth~iiirt1~1"1cy (p<0.05) LL~~ma.J1rul"lrei·zHl"lr;i~~(J]n~r:i1.1 70:3o ii 0.06 %~\linn 

n11n~a.Jf"l'JU'°Jl.l~nvi'a~Lvli;i O%'am~ntl't1~1'"1cy (p<0.05) LLIJihlLnur.:11n~n!J~ii1mi1~u~~'a o.5 % 
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(Effect of Milk Protein and Egg on Qualities of Frozen Bread Dough) 

.. 
l'li-tnnl-l P11~ 1111 

C.JP1.V11.1h"hl'm iN~u1:::111~ 

" ' " ~1u~{ uil ~ n~ C.J~'ll'Cl~ tu1~uulJ LL~::: 1 'll i;i'Cl fl ru111Y-1'JJ'Cl~ LVl'llUlJU~ LL 'll LU'Cl n LL;~ L V°i'Cli-t1~ 1111V.u ~1u . " ~ 

..J " ..J... .. '!! ... ... 
LL~:::~Jl1'J:::VlLi-tlJ1:::~lJ ~umm·nLU'ClnLL'JJ~ r.nnn11f"ln~11:::VlU'll'Cl~UlJC.J~'JJ1VllJtiLUU 0% ,2.5% LL~::: 5% 

" ' 'll'Cl~,j1i-ti!mLil~LL~:::~i;i11~'Ju1:::i-t~1~1"liLLV'l~i;i'CJL'll'll1'Jvt 1 :1 , 1 :2 LL~::: 2:1 1utV1LL'llLu'ClmL;~ YIVl~'Clu 

vi1~ur:::~1viil-l~~~'Ju~fi Multiple Comparison LmurnVluunu~1111~ul1u (R) ;~1~e.J1um1LL'1LL~~ 
~VlVl~'ClU~1U')U 12 l"IU LL~:::~VILLNL91:::Vl:::~ Y'IU~1 " . 
~1111~ii~11111~'Ju1:::i-t~1~L'llLLV1~i;i'CJL'll'll1'J~ 1 :1 , 1 :2 LL~::: 2:1 ~Li;i1-ulJr.i1ntV1~e.l1umm'llLti'ClmL;~ 

'Clth~hni;i1lJ Ld'ClLVlUU'JJUlJU~91nLVILL'ilLU'ClnLL;~nu~l111~Ul1U (R) Y'IU~1~lJ~1lJ11'1~1LLUnfl')1lJ 
LLi;J n i;i1~ 1~ LV1UtJ1lJ1 ruulJ C.J~'ll1 V1'7uL uuiJ CJ~ i;i'Cl n~uLL~ :::l'l'J1lJ milm'll'Cl~'llulJU~ ~ 11111~'Ju1:::i-t~1~ 1 "ll 

" ' u'Clnr.nnilu,n~u~1 ~1111Vle.J1umm'llLu'ClmL;~n 
" " ' 

'"1')1).JU i;ituh.J).11 n nri1~ i;i~~\Jti1\JVJL,J ~1irn1swfo.]4 ~~ri::r.i1 n ms-.r "1~~N ~r.i1:1Y1:1~ YitJ11 'JJ\c!;.JU·rn n 
' " .u " ~ 

~1111~e.l1umm'llLu'ClnLL~~1~iJf'l'J1iJLLi;ini;l1~'Clth~i:h!u~1'"1ry~1:::~uf'l'J1iJL~'tl~u 95% 1u~1Uf'l'J1lJtilJ 
' ' " 'JJ'Cl~'JJUlJU~ ~~u1~~1'JJUiJU~ViL1111-uiir.nntV1Vle.i1um1LL'ilLU'ClnLL;~l1~ 6 ~1111 iiin~ru:::vi1~u1:::£'l1Vl 

iii~~L1'.lu~U'Cll.lfu'll'Cl~~u1-tnf'l LL~:::iiin~ru:::Ld'tlilJ~~~~n~1~i;i1~ul1u (R) ~1~e.J1umm'llLu'Cln 
.. 

LL'Jl~ 
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~~'lJ'fl'3nJJ'£l'i1un ~'£ln1'ib tJ; !Ju bbt1~'3m u ~~ ~ntucti'tJ~1i.ijn'£lt1 bb ~'3ui'3'i~ 
(Effect of Arabic Gum on Colour Changes in Seasoning Dried Squid) 

'!l1~1~!lvlmn1!t1 eJ fll. c;)~. i.h1'ili;i~ ~.:i~i.J~::111~ 

mr.i1ju Pl~nrnr ~~!~c;)"tYli 

" " vhmj~n~1 2 ~fi ~'fl n1jL~"n"'flnun 3%, 5% LL~:: 10% (Lc;)tn11~iJn"ll'fl.:Jtl1i.JNj~) LL~::n1jLl"l~'fl1.J • 
I I 9' 

i.J ~1~ijn'flrnL'°".:iri'flumji.JNj~~r;i tin"'flj1fln 5% ViHir;i"nu~i;i1fn ti'JL~m 1 %, 3% LL~:: 5% (Lc;)titl1 • 

~iJn) ~1um~Lriu fo~~'tJnrnJJiJ'°"'fl.:i LUUL'J~1 28 1'u Yiu11 m~Hn"'flnuntutl1i.J~.:i~~"ri1t'°"1"1'J1" 
~11.:i (lightness, L) ~c;)M ~LL(;).:J (Redness. a)~c;)~.:J LL~::~m~'t:l.:J (Yellowness, b) ~c;)~.:in11L~'fl'li!H 

n" 'flnu n ~fim~Ll"l~'t:l1.JU~1~ij n't:lrnL-X.:i ~'JtJ n~.J't:l~1U n~t-D'ir;i" nu~ mf'll ~'J L~ mt .X l"l'J1a.J ~r) 1-:i 
cJ ~ J' '!J d ~ J' I d 'l ' .,._. 

(lightness, L) ~c;)~.:J ~ LL(;).:J (Redness, a)LYi""llU LL~::~m~'t:l.:J (Yellowness, b) LYi""llU m1L"'t:l "'l'lln 

" 'flnfl n LLLl411 m ~L~a.J n " 't:lnu nr.i:: 'lil~ 1a.J1rn'll::~'fln1ni.J~tJU~'lJ'fl.:i eJ ~ i;in ru'1 LLi;lil l"l'J1" Luu 'li.J'l~11 
n1jLl"l~'t:l1.JU~1~ijn~'JtJrla.J't)j1UnLL~::i'l(;l1fn~'JL~tJ'J'fl11il'll'JtJ~c;)~1U'JUeJ~ntl1(;11~~Lnc;):Iu~::~r)1.:in1j 
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eJ~'lJ'fl.:t lsii iru bb~~fl11i1:f u ~'el,; i;l'i1n1'i:Si1 ~1U'lJ'el.:t b'elJ'1'1J'el.:tVJ~i1'U~L11 fl l~ 
d Q '1 I 

'VI eJ ~ i;l r.n n b 'lJ 'lJ 1 'J 

Effect of lipid and humidity on water vapor transmission rate of edible film 

from egg-white 

... 
/11A1'if1 

t.I ii I " 

~1u';J4'tJu~n1!n~~'llra~mn~~1'llll'u (u1l!un'lL~~ra~ tl1l!ui.J1ff~ LL~::nr~ 'lraL~~n) LL~::r::~u 
~ ~ 

l"l'l1~:.nui~~Vlfi (65, 75 LL~::85%) i;i?)~l;JT1n1T;~~1U"1J'tl~L'tlU1LL~::l"lru~~~Vl1·3n1tJll1Yi'lJ'tl~Ylff~ • 
u1Lnl"IL~~~~i;ir.:i1n1'li'll1'l L~t1H' sorbitol 50% L~tJJ1~i!n'l'li'll1'l LUUYi~1~~L'llL'll'tlf YiU~1Ylff~L'li'll1'l 

' ' ~ 

lihJL~~L'llll'ULL~::Yl L~~L'llll'U'llil~i;i1~1 ;j~i;inm~~~~1U'lJ'tl~L'tltl1hlLLi;Jni;i1~riU'tlth~nirm~1 ~C1JV11~ 

~o~ (p>0.05) LL~::~l"l'l1~~uii.i~vifiL~~~u ~i;inn1r;i.i~1u'll'tl~L'tltl1'1Jra~Ylffi.i'l'li'll1'lVJnr;i'lrath~nl"l1 
L~i.i~u LLi;iil.-i1mr~1uLLN~~'ll1~ Li.JrafL:]ui;lmr~~ 12.JLLi;ini;i1~riu (p>0.05) LL~::Yiu~1 1"l'l1i.i~u1'llra~ 

Q .- '1 . q .J .., a .J Q " c9 er C:. J' 
YI~~ Li.J~n1~Li.J~tJULLU~~'lu'll'l~L'l~1 7 'lU'll'tl~mnnuviraruw1~~ra~ Li.J'tlT::tJ::'lumrLnULYii.J'llur.:i1n 7 . "' 

~ ' 0 

'3't.iLllu 14 '3'u l"l'l1i.1~1i.11rn 'l umr~::~1tJtl1Y1 70 c ~ ~~~ r.:i1nmr~n1!n~~'llra~m~1ru't'Jll!t.1 (1 o. 
15 LL~::20% 'lc;itJ~1~i!n1~'ll1'l) LL~::~::r;iu!"l'l1i.J~uii.i~vifi (65, 75 LL~::85%) 'll'tl .:i~ ff~L'li'll 1'l~ L~~~1 

I " II I I 

l!t.1ci'lL~~'tl~i;ira~i;inmr;i.i~1t.1'll'tl~L'tltl1LL~::l"lru~i.i~vi1~mu111YiYiU~1mn~~tl1l!uci'lL~~'tl~Vl • 

mi.11ru~'lflumrn~~'tl~~ hJi'.l~~i;irati'i;ir1mr;i,i~1U'lJ'tl~L'tltl1 LL~::~l"l'l1i.J~t.iii.J~VlflL~i.J~ULUt.i 85% 

'fl[;]r1n1T~i1~1U'JJ'tl~L'tltl1'JJ'tl~Ylffii't'li'JJ1'lil~1L~il~U (p<0.05) Ylffii'l'li'll1'l~L~~J1l!u~'lL~~'iNm~1ru 
i;i1~1 il.-i1mr~1ULLN~~'lJ1~LL~::Lu'tlfL:]ui;lmr~~hlLL(;Jni;i1~riu'tlth~nirt1~1~'1JV11~~0~ (p>0.05) 

~ 

LL~::Yiu~1~ff ii't 'li'll1'l~1~1rn~1uvi1utl1l!u't~i.11 n n~1 5 '3'u 
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n1~~ lnJ'U1 ~~ i;llltu'1~n LL~'U~~>J~1n LLfl~'el'VI LL~~Vln'Vl'el.:J 

(Development of Mix Vegetable Leatherfrom Carrot and Pumpkin) 

~ - ., ' -~ .... ... 'i' .J " L \.ln1rn~ i;Ji:.J nLLi:.J\.li:.J~~lil1 n LLl"lT'tlYI LL~:::TI nYl'tl-3YI~ li)')')~~\.11 4 ~~~ L~ i;JT L~tl Lli'IT'tl-3'tlU~~j't}\,I 

LLuum~~~nrnJJiJ 50° c \.11\.1 7 -B''JL~-3 L~t1H'~11tlfUL~'tli~cr~~'tl Glucose syrup LL~::: Maltodextrin 
., ., 

1 \.!'ti i;JT1~')\.1~1'31 rl\.I YiU~1 i:.J~ i;iJi ru'1~-3~~~i'.J~ni;-ru:::L~~ 1~~1~1rn~'tlnLU\.ILLcJ\.IL~ ~'3.,,1n1T~~\.11 
' ., ' 

i:.J~i;iJiru'1'4mLcJ\.li:.J~~lii'.Jm1~~\.11 2 ij~~L~i;i1 'L~unn~~fim1L~~ ~~ill~1ruu1i;i1~ LYi~ill~1ru 
., I 

Glucose syrup H'~11tlfrnu'tli~cr~ Maltodextrin LL~::: HM Pectin l11:::~u 1 %, 1.5% LL~::: 2% 'll'tl-3 
., 

~i;ijYi\.lj1\.I "ri1mrn~~'tluY11'3tl1:::~1Y1i~cr~t~u~fi 7-Hedonic scale Yiu~11~i'.Jri1J1~LLi;Jn~1'3Y11'3~1\.I 

l"l')1~L~ilm'tltl1'3i'.Ji!u~1~t1JY11'3~Ci~ (p<0.05) ~')\.li:.J~n1TYl~~'tlUL~tJ~fi Ratio profile YiU~1 HM 
' . ., 

Pectin Vi1:::~u 1.5% 1n~L~tJ-3rlUi:.J~i;iJiru'Yl1\.l~~~ri~'ll'tl-3~UlL11ri~1\.lm1~L~ilt11J~1nli~~ r.i1ni!m11 
., . 

m1tlfu~1\.IT~'ll1~ 'L~utlfrnE~1rutl1i;i1~Vi1:::~u 13%, 15% LL~::: 17% 'll'tl-3~i;i1 "ri1m1Y1~~'tlUL~t1 
" 

., . 
n1TYl~~'tlUL~u~fi Ratio profile Yiu~1tl1i;i1~Vl1:::~u 13% 1~~n~ru:::1n~L~tJ-3i:.J~i;iJiru'Yl1\.l'tl~~ri~'lJ'tl-3 • 

~u1'Ln lil~1\.ll"l')1~~')1\.1~1 n~~ ~ i:.J~ i;iJiru'1 er n LLcJ\.li:.J~~~ LU\.l~tl'tl~f~'ll'tl-3 ~u1'Lnri~1 n~~ ~ ~'tl m1H' 

Yf nYJt:1~r.1~1-mmt:1Yl 1t.1'Elinntht.1~Lrhrit.1 1-niriu HM Pectin ~~t1r.1~1nnrui1ijf1ru~a..i~Y11~ Lf1ijLL~41 • ., 
n1tl/11Yi ~'tl l"l')1~LU\.lnT~ 1.22% (LViuum~=Ei;i1n), pH 4.19 Ii)')')~~\.! 13.97%, ~ 2.5 YR 5/14 

(Munshell Book) Lrl'tlcJ11..1mnriu~'tlru~11n~'tl-3 LU\.IL1J~1 1 itl i;rn.flli-~1 ruri1J1~~\.ILU~t1\.!Ltl LU\.! . " 
14.01% 
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e.Ja81.l'fl~ ~11ii bezJ iiiu81.l'fl~81.l'fl~ bb;i~n'flui. ~ ~11 iif'flu 

~'fl fl r;u '61iiiM811 'fl .:J bb iJ .:J eJ '613-.1 C?l '91 bb tJ '3bba~1: tJ '3 ~ u eJ '61 ii C?l '91 bb tJ '3 

Effect of total solid concentration on properties of modified mixed flour and 

modified mixed protein 

" r.i1nmT~m~ne.J~'ll'Cl~'ll'eNLL;~~~~l.J~~'Cl~CW~l.J~'ll'Cl~LLU~e.J~l-ll'i~LLth LL~:::ttfa~t.!e.J~l-ll'i~LL1.fa 

I I " 

LL~:::tl11iJm.JLL~~~ 55° 'l! t.11t.1 26 i'lLl.l~ t~uHT:::l'itJf"l'l'll.JL-ifl-l-ift.1'll'Cl~'ll'Cl~LL;~~~~l.l~ Ltlt.110%, 15%LL~::: 
" 

20% r.i1 nt!t.1Y1 ~~'flu ~ru~l.l~Y11~ mu111~'ll'Cl~ L'°l~r.i1 mLil~ e.J~l.J LL~::: tiJT~t.!e.J~l-l t~uH LLil~ e.i~ii l'i~ LLUT 

LL~:::tiJT~t.!e.J~iJl'i~LLUT LmtJtJL~tJtJritJ LLil~-if1'lL~1 LLU~~')L~~'Cl~ n~'ltl LL~:::L'li'll'l')e.J~ ~hieht.!n'W 

l'i~LLUTLUt.!~ i;iT~t.!fi'lt.! ~tl~'l mTl'i ~LLUTLLU~°fi'l L ~ L'°l~~L~LL ~~ LL~:::L~\lm~t.!(p<O. 05) L~'Cl LmtJtJLYltltJ " .. 
" I 

riu~ i;i TYlt.!j'lt.! LL~ :::m TL Yi ii f"l')'liJ L -if ii.jf t.!'ll'Cl~'ll'Cl~ LL;~ ri'Clt.!n'IT 1 ~ f"l')'liJ ~'flt.! 1 t.!T:::~~'l~ mTl'i ~ LLUT°fi'l L ,.\' L '°l ~ 
cJ'1 ti a ci J' • cJ a ~ 
Yl~~LL'll~LL~:::L~t.!tl'l'llt.!(p<0.05) n'lT~~~CWVIJJil'll'Cl~L'°l~YI 8°'1!,-18°'1! LL~::: -40 ° 'l! LDt.!L'l~'l 1 5'll'lLil~ 

" I t I 

Yi1 t ~ L'"l'lm ii'l LLfl:::L ~llm~u (p<0.05) L~rei Ltl'forn V1uu nrnlil~Vl'til ~1t.!n'l5'~ ~~ruiu;ijj Li'.J'Clt-rLLU~ e.J~ '-1 

l'i ~LL Um~::: tiJT~t.1c.i~ii l'i ~ LLUT 1 t.1m TLi;i'foii c.i~ i;iJi ru'ti'm~1 TL .n'11U~ LL~t.! LL~ :::YI ~~'CltJ ~1t.!f"l'l1iJ'l!'CltJ ~'ltJ 

7-Hedonic Scale Test t~ucnl.J10 f"lt.! ~tJ~'lLLU~C.J~l.J~~LLUm~:::tiJT~t.1c.i~iil'i~LLUT~1ii1rntl1ii11.n-Lt.1 
" 
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(Properties of Modified Mixed Flour for Bakery Products) 

~ 

111rt1'll1 

11 I I 0 I 

.:i1"W1~ui'l~m~ne.i~'JJ'fl.:itmnfaYILi;f~m.ir.nnm1inrm.1i1Yli'fl.:i't'JJ~'WYl-qru~i:iii 43 '11 LU'WL'l~1 3 i'l 

tii.:i ~iJr;i'elriru111Yl'JJ'fl'lLLu.:ie.i~ii~i;iLLtl1 ti;iut-D'Clm1~'l'W LLil.:i~'U~1tl:;~~.:i : YfnVl'fl.:i:tmnfi;i LU'W • 
' ' 0 'I .... '1 0 .11 ... " ,, ...... 

100:30:55, 100:30:65 LL~:; 100:30: 75 L'Un1ni;irniiLLu'leJ~l-J 'U1LLU'lYleJ~l-JLL~'ll-11'elULL~'lYl~C\J~JJl-I 55 

'11 LU'WL'l~1 5 i'ltii.:i L~?1vhm1~i;iutl1~'lu~fimrn"hr.i~1~'t'W.f LL~'lu1l-!1Li;i'TuiiLr-i~LLil.:ie.i~ii~i;i LLtlr 
~ ' 0 

rl'l1l-IL-ifii-if'W 5,7,10 LL~:; 15 % L(;)tJU1~'1n vhl~~nYl-qru~i:in 75 'll LU'UL'l~115'W1Yl '5'i;il'hrl'J1l-J 
~ ~ 

LLtJ'WLil'tl'JJ'tl.:i Lr-i~LLu.:i e.i~ii ~ i;i LL1h Ylu~1 mn~ii tu Lnfi;iYi1 l ~ '"11 m1ii LL tl'WLil'fl'JJ'El.:i Lr-i~ LLil.:i c.J~l-1 ~i;i LLu1~ i;i 

~.:i L~millurnY!uunrnr.i~r.i1mLil.:i~'U~1tl:;~~.:i~1.).)'t~~1'Um1~i;iLLtl1 (p<0.05) 'Elth.:ihni;i1iim1 
I ~ I 

L~l-1 tu Lnfi;i l \JiA' i;i~'l'W~.:i n~1'l 't).)iJe.i~ r;i'Elfi1 Liu~u ri'l1ii LLtJ'WL il'El ~.:iL~'Eln LLu.:ie.i~ii ~i;i LLtl1 liiJm1L~iitu 

Lnfi;il'W'Cli;in~'l'W 100:30:55 ii1Yi1e.i~i;iJiru'1LLU'lYl1ui'l'W ti;iul-D'Cli;in~'l'WLLu.:i~1~ : LLu.:ie.i~ii~i;iLLtl1 

LU'U 70:30,60:40,50:50 LL~:; 30: 70 YlU~1 LLil.:iiim1~i;i'ti1.:ie.i~iiLL~:;~i;iihnJ'EltJ ~1i11rn'Ti;iLu'ULL~'WL~ 

L~'tlLmtJULYltJUnULLU'l~'U~1u:;~~'l r.i1nmru1:;L;)'Ul'lC\JJl1YlVl1'lU1:;~1VliA'l-l~~'JJ'El'lLLU'lYl1tJ~~'l'tlUL(;)tJ • 

I ~ o 

l-11 nVi~ V) LL~~t~ftJ n'WtJ'fll-JftJhJ i;l'w•nn~ i;irYl'Wj1t.iVi1·if LLU'l~1~ L~l-J~'ll.I 
I 

ti.i~1i.i n~i.i 1~11~ 
~ 

r.i1n.:i1'UiS~uilLL~ i;i.:i l ~ L~t.1~1 tu Lnf i;iiJ c.J~ r;i'E) 1'lru111Yl'JJ'El.:i LLil.:i e.i~ii • 

95 



n1'if:.J~ (;} b~ bnf (;1~1n'U~t'l b 'Vl~'el.:J bf;l~°l.iJ'1 a .:JVI f;l bb Vl'U J'1 (;11~ bb~ fl b Vl~°L 'U'U )J 

(Production of Soy Yogurt using Honey instead of Lactose in Milk) 

" I ... I 

i.t'lL~'tl 'Lmnforvnm1T~1~'tl 'Lmnf(;l~'Jl~LL~::tffu1~ih../'h.nru'll'fl'1LL~'1Yl'1~ii~ 15% ~'lmLil'1ci'l L~~'fl'1L'll 

~\.IL~il L~iimii1rui.t'lL~'fl'Vl1'1n1T~1 16%(w/w 'll'fl'1tl1\.liJcY'lL~~1tN) LL~::LL1Jnnii1ru~1~'1~T::~1J 6, 9, 

12 LL~:: 15% (w/w 'll'fl'1~1\.liicY'lL~~'tl'1) mii~1~u uii~'r.JCW~JJn 44 °c LU\.IL'l~1 4 i'lLiJ'1 ~1nmT 
'Vl~~'tl1Jf"l'l1iJLL(;lnvh'1L~u~fi Ranking test Yi1J~1mii1ru~1~'1~ 15% 1~fumrn'tliifo~1n~u1'tn1"1i11 n 

I I f I SI I 

Vi~~'atl1'1ihru~1~cy'Vl1'1~n~~h::~u 1"1'l1iiL~'tl~\.I 95% ~1nu"klvhmnJfrn.lt'1n~\.IT~'ll'tl'1Lmnf(;l 

LL~::'Vl ~~'tl1J'Vl1'1UT::~1'VliiieY~'L~uH' 7-point hedonic scale Yi1J~1 ~u1L.nl"l'll'tl1J~~(;]Jlrucn1mnf(;l\.liJcY'l 

L ~~'a'1 n~\.IT~iutJ ::TV'\ LL~::n ~\.IT~~ (;]T'a L1J'a~ 'atjL \.IT:: ~1JU1\.ln ~1'1'atl1'1iiuu~1 ~ C\j'Vl1'1~ n~~ T::~1J l"l'l1il 

L~'aJ\.I 95% LL~:: ~~~Lf"lT1 ::tf'Vl1'1Lf"l~L\.!Lmnf(;l\.liJcY'lm~'fl'1 Yi1J~1ii pH 4.43, nT~LL~l"l~n 0.85% 

" . 
f"l'l 1i1~\.I 75.98 % 'LtlT~\.I 4.29% LL~::1'll~\.I 4.41 % LL~::~~'ll'tl'1n1TLnuVi'r.Jruw;in 55°c LU\.IL'l~1 7 ir\.I 

~~ (;]Jl ru'Ylu'1'tl tj1 um ru'Yl~u'alJ S:u 1~ 
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t.J~d}J'el-:J~~'i1~'Jcu-a~vi11-:Jn~b~cun'Utt1-a;lcut'JbV1~'eH~n~ 
cu 

~'el b lf 'flii1 ~~d}J'el-:J b~~ ttJ-a;lcut.J~iJ 
(Effect of Gluten and Soy Protein Isolate Ratio on a Texture of Mixed Gel) 

... 
l11Fl1111 

Ld'tlu1 n ~ Li;J'IJLL~~ LU1~'\Jt'l L Vl~'tl.:J ~ ri ~ ~~).J rl'\J t 'IJ'ti i;in~'l'\J n~ Li;J'IJ: LU1~'\Jt'l L Vl~tN L vl1 nu 
~ ~ 

" " 
20:80 40:60 60:40 80:20 L~£Jtl1viun LL~~iJfuri'l1).J~'IJLU'\J 70% urrr.it~ri.:i't'IJ~'tl'\JLL~'lL~fil'l1i.J~'tl'IJ • • 
~ 100 °'1!. LU'\JL'l~1 1 'J!).J. 'ilLM1~ifricu~i.J~Vl1.:Jn~LL~~Vl~~'tl1JVl1.:JU1~~1Vlii.Jc4~ ri'tl'IJLL~~Vl~.:Jmrn"ll • 

er er ..., .J 1 a .J .., J' 1 .,, 

LL"ll.:JLU'\JL'l~1 7 'l'\J Vl -18 °'1!. Y'l1J'l1rl'l1i.JLL"ll.:JLLN"lJ'tl.:JLlil~~~~.:JLi.J'tl'tli;Jn~'l'\J"lJ'tl.:Jn~Li;J'\Ji.J1n"ll'IJ LLi;JL'\Ji;J'l 
~ 

'tlth.:i~ ~1'\Jn1 rn 'Ji LL ;.:i n11L ~ l.Ji ~~'l'\J"ll'tl.:J n ~ Li;J'\Jlil ~L ~lJ rl'l 1 lJ LL ;.:i LLN"ll'tl.:J L ~~ L~[J L ~ ~ i:i fil'l 1lJ LL ;.:i LLNlJ 1 n 

~~ ~Ld'tl L~~ ~~i.Ji:ii~~'l'\J"ll'tl.:J n~ Li;J'IJ: Lur~'\Jt'l LVl~'tl.:i~ ri ~ LU'\J 40:60 LL~~Ld'tl L~i.Ji ~~'l'\J"ll'tl.:Jn~ Li;J'IJ~'tl . ~ ~ 

' " 
'1.iJ~ nY'lU~ 1fil'l1lJ LL ;.:i LLN"ll?l.:J L ~~ r.J~lJ ~ ~~.:) LL~ ~Lrl'tlU1 r;]')'t)U1.:J~.:JVl).J ~ Ltl'Vl ~~ ?l1J'Vl 1-:J tl 1~~1Vlii.J er~ L~[J 

Li;J 1£Ji.J LU'\JLLn.:J n~viiir.:i~'ilffi Y'lU~1 Ltlr~'W~'fi i;in~'l'IJ~1.:i1 t '\Jr;l'l'tlU1.:i ~ ~ '1.~iJ r.J ~ ~'tl ri'l1i.J LL ;.:i LLN"ll'tl.:J L ~~ 
'tlu1.:iiJu£J~11'iqi ( P > o.o5) LL~i~~'l'\J"lJ'tl.:i'LiJr~'IJiJr.J~~'tlm1lJLL;.:iLLN"lJ'tl.:iL~~1'\Jr;J'l'tlu1.:i~LL"llLL;.:i L~[J 

' " ' 
LLi;Jn~1.:Jrl'IJL'\J~'tl.:Jn11£J'tli.Jf1J"ll'tl.:J~1JrLnfil~.:JL'IJr;i''l'tlU1.:JVlLL"J!LL;.:JLL~~L~LL"J!LL;.:J ( p ::i.· 0.05) 
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111A1'if1 

n1~e.J~ IP'l'el1'Vl1~11.:i~1 n ni1t1 bb~~cWn'Vl'eN 

(Production of Banana and Pumpkin Snack) 

~1'W'il4'tJtlLll'Umri [ijJ'IJ1 e.i~ i;ui ru't1m~1r'l1~r.i1 nn~'lmL~~WnYl'il~ 1 "1Jmrn1~ i;irmrn~ i;i~ 
~ '1 I I II I Cl 119 ~ ... .J .J 411 0 

L~l.J1~~l.J"1J'\Ji;J'\J Yi1J'l1i "1~'l'Wr~~'l1~n~'ltJ i;J'tlWnYl'il~ Lll'!J 8: 2 1 ~~ LL~~L'W'ilil.JtJ~Yl L~l.J1~~l.JY1~"' r.i~'U1 • 
" 

l.J1tlfutlN ~ n~ru~fil'l1lJ LL tJ'\JL U'il Ll'ltJ 11LLil~-if1'l L Yi i;i LL~ ~LLil~~'\J~1tl~~~~ ~ i;i LLtlr Ll'ltJ LLtlri l'l~'l'U"ll'M • 
" 

LLil.:i-ir1'l L'Yi i;ii;l'tlLLil~~'U~1tJ~~~~~i;iLLtlntl'U 100:0,50:50 LL~~ O: 100%(~"1 LU'\J 10%"1l'tl~tl1w.!ntJ~i;i 

Ji ru~nlJ) Yiu'l1~ i;ir~Hii;i~'l'U'll'il~ LLil~-ir1'l L Yi i;ii;l'tlLLU~~'U~ 1tJ~~~~ ~l'lLLtlrLU'U 50:50 'li;)fumrti'illJ 
" I.I I I I 

frn~1'1JLtl'tlilJ cr~r.i1 n cj'Yl "1~'il1JlJ1 nVi~ "1 ~~U1lJTVl l'l~'il~ i;]'t} LU L~'il~1r~~1J ri1~~ 'l Yl LL~~L'l~1Vi L~lJ1~~lJ " . 
" I " 

LUlJL 'l ~1 4. 30'U1Yi'li;)fu n1 rtl'illJfu i;11'\JL U'ililJ er ~lil1 n cj'Yl "1~ 'il1JlJ1 nVi~ "1 ilJi;J't}lJi;l't} 'ltJ~~U1 lJ1tlfutlN " . . 
" " " i;11'\Jr~'l!1~ Ll'lmLtlril'l~'l'U'll'tl~tl1m~ Lll'IJ 0% ,2%LL~~4%('ll'tl~tl1m!ne.i~i;iJiru't1nlJ) Yiu'l1V1~3~ i;ir 

I " 

LLi;ini;l1~n'W'ilth~i'.hru~11°it11Y11~~n~(p<o.05) 'li;iu~i;irYiH\l1i;i1~4%'1.i;)fumm'EllJfui;)1"Wr~'l!1~r.i1n~ 

Vl c;i~'Cl1J3-11 n~~ ~1 t.i~:;~u fl';l13-J'Jltl1Jt.ht.imn~ "'11 mrlJU1~1 ~ n1"1 n1rn.J~ UlJLL1.J~~Yi1J~1 tJ~ i;JJl C\JcrlU~iJ 

11ru111Yi1"Wr~~u~ti'tllJfu't,~\;j'tlLnufn~e.i~i;iJiru't1~'r.lruw:in -1 s
0

c Lll'WL'l~11 L~'EllJ 
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(Production of frozen-dried tofu) 

I "' 

m-:::u'lumrn-rl.LL;-3Yl'tlru~11n -40° '1! LUUL'l~1u1u 1 itJ~nir tl1tn~:::~1utl1LL;-3LL~:::~Lfi111 :::i.f~1 . ., 

m).J1rufil'l1).J~U LUT~ULL~:::Lci1,ru 1~\vhriu 65.44 I 17.24 LL~::: 9.80 % (;1')).J~1~lJ LL~:::L~'flvhH'LL'IX-3 
. . "' 

LV1t1H'Uf'flu~).J~'fluYl'tlru~11n 55°'11 Lllu L'l~1 18 i'lL)-1-3 Ylu11m).J 1rufil'l1).J~u ttJ1~uLL~:::1"11 ,ru LVh nu ., . ., 

3.62 • 52.26 LL~::: 19.46 % m).J~1~lJ r.11nn11l'lV1~'tl-3YllJ11 n11LL'llLL;-3LL~:::'flrnL'IX-3vh1.iXm).J1ru 

fil'l1).J~UL ULUJ1'1X~ lfl~-3U1:::).J1 ru 20 L vh vh 1. iXihE)-11ruLUT~ULL~:::1 'lJ,rUi'.ifil'l1).J L-n').J-i!U).J1 n~u LL~::: Ld'tlu1 ., 
. "' 

L"11~Viehum1LL'llLL;-3LL~:::'tlrnL'IX-31ul'lV1~'tl-3~1um1~u[;j'l LV1tJt1f).Jtutl1L~'flV1 tJ1:::).J1ru 10 u1V1 Ylu11 
"' . . 

Lr111iXii L il'fli)-1 ~~V1hJ,im~::: LLviil fil'l1).J~ V)~VUlJ'tltJ n11 Lr111iXVi e.J1uL titJ-3 mrn'll LL;-3 LL~:::ii fil'l1 ).JLL;-3 ).J1n 
" '1 ' " 

"' n11Lr111iX~V1 fil'l1).J~1).J1Tr!LUn11V1V1U1n~u'JJ'tl-3 Lr111iXLL'llLL;-3LL~:::'fllJLL'IX-3tJ1:::>..nru 17 Ll'i1 ~~"11n-31U ., ., ., 
Q .. ~ I l/ t.1.cil I a "' .QI 1" SI - .f I 

'lr.itJULL~V1'3'l1L(;11~l'l~1Un1:::U'lUn1rn'llLL'JJ-3LL~:::'tllJLL~-3r.i:::).Jl'l'l1).JL'JJWJJU'JJ'tl-3LU1(;1U~-3'lJUU1:::).J1ru 5 Ll'l1 ., ., 

'JJ'tl-3L~h'IX~V1 LL~!:n11~~~i;inru?lnl'l'l1>.J~U~V1~'3 r.i:::'ll'ltJtJV)'fl1tJn11LnlJ'JJ'fl-3~~(;1firu'rlL~U1U~U U'tln ., . 
"' . ' 

r.i1ntlmr.itl1 Lr111~Vi e.J1un1:::u'lumrn'llLL ;'3LL~~'tlrnL'IX-3 1tJehunr:::u'lumru V11. iXLllu~-3 LYl'fl 1.-D Lllu~11 

~~).Jm~11(food ingredients) L~1'"tu'tl1~11'JltlV1~UL~'flL~"m"1ruttJ1mu1~~n~'lt1 
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(Qualities of Low - Fat Mayonnaise Products) 

... 
111 Fl'J'1!1 

I " 

r.i1nm1~n'l!t1PlCU~>.J~Vl1~n1tJll1Yi'll?l~~11Vlc;)LLVlklL'll,rklYlii~(;l1Ylkl~1kl .'1 " " LLu~'ll1'JL"l1 : 
• v " 

" " " " ' n~'Jutl11l1~n : U1kl>.J'll1c;),rk!LkltJYi1~Lr.i?Jhi: tl1 LUkl 3.6 : 18 : 45 : 26.4 % Lc;)tJU1ttt!m~?J1-n1w.J~(;l • 

Jiru'Yl>.J1u?J~Lkl~L'll,ru~1~m'll,ru o . 2 . 5 . 1 % LL~:;L~>.Jkl>.JcN'll1c;),ruLuu 1. 5 • 2 , o % (;11>.J~1~u 

Ylu11>.J1u?J~Lu~L'lll!u~1~~~(;l~u~~ 4 ~(;11ii~n'l!tru:;tlnnn~tn~L~u~nu ~'tl ii~L'"~1wt:l?Ju Lil'tl 
I " "' II 

Liluu ii~n'l!tru:;,ruL~1 iin~UU1~>.J~1tJ'll LL~:;Lil?Ji>.Jtr~l'l~1tJ>.J1tJ?l'1LU~ ~~U1>.J1tJ'tl'1LU~'r1~ 4 ~(;11 v v 

>.J1~n'l!t1"'JCU~>.J~~u 1 ~~~ ~~n11Vl~'MllJ?J'(;lnn11L'"~'ll?l~>.J1tJ?l~LU~L'll,rl.!~1 t~u Cone&Plate 

Consistometer LL~:;LLN~1-DLum1Ltl~uu1tli1~Lc;)tJH' Back Extrusion test YilJ11L~?lL~>.Jill>.J1ru 
v 

vi1~tl1:;~1Vli>.Jtr~~(;lni.JfornViuunu~(;l1L'lll1'uL~>.J (R = >.J1U?l'1LU~~'IX?l KRAFT) Lc;)tJ~fi Multiple 

Pair Comparison t~u~>.J 12 I'll.I YilJ11>.J1tJ?l'1LU~L'll,rU~1~L(;l1tJ>.JL~i'.il'l'J1>.JLL(;ln~1'1lu~1ul'l'J1>.J 

'4u"l1"l , n~u , l'l'J1>.J'"Uc;) , 1~'1!1~ LLft:;P1'J1>.J,rU~kl1klthnr.i1n R ?Jth~iii!u~11'1'1Jvi1~~Ci~~1:;~u 
I I I " 

l'l'J1>.JL~'tl,ru 95 % u~:;cr-n>.Ju?J>.Jfu>.J1u?J~LU~L'll,ru~1"1~ 4 ~(;11 t~t1tJ?l>.Jfu111,,Jiil'l'J1>.JLL(;ln~1~ 
v v 

r.nn R (p>0.05) t~t1~(;11~~u1'tnri1'1Xn1m?Jl-Jfu11L'"il?Ju R l-J1n~~c;) ~?l ~(;11L'll,ru 2 % m1 

" tl1:;Liju~~Vl1~tl1:;~1Vli>.Jtr~tc;)u~fi 7 - Hedonic scale t~ucr-n>.J 12 reiu WD>.JtJ?l>.JflJl-J1tJ?l~Lu~'r1~ v v 

>.J1u'tl~Lu~1'lll7u~1~LnuH~?Jru'"11ni;lLukl (2° '11) LUUL')ft1 2 itl~1ir Yiu11~~(;1Jiru'Y14'ui;i')Liluri'?Ju • v v 

" ~~ lil'J1~ n'l!t1n1:;u'Jum1tiuti~ mnm :;i;i')'ll'tl~~'Ju~ ~>.J1:;°"11~ m1Lnufn'l!t1 ~?J Ltl 
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(Effects of xanthan gum on the qualities of frozen egg noodle) 

., I 

~11..1':J~u\'1Hhi1 mr~ n!;"l e.iri'll ia~ n r::tJ'l'\Jn'l TLL 'll LL <;i~ r;lia f'l ruJl'lYi'll'tl~tJ::~il1 ~ LLfl ::'Vl (;)fl'tl~ H LL 'l!U • 

I I 

.. .J "' .. ... 0 0 
u::mJ~(;)LL"JJ LL'll~'Vl'r.JCWWJl.J -18 'l!LLri::-40 'l! 

I I 

.. .J "' .. ... 0 0 
tJ::~l.J~nLL·DLL'll~'Vl'tl CW~Jll.J -18 'l!LLfl::-40 'l! . . .. 

I I " I 

LL"ll LL;~V11.JruwJn -18°'1! LLri::-40°'l!Vi ~1umr1 lX f'l'l'll.Jria'W~ nf'lf~ ~'lmf'l1ia~ Ll.JLf'lTL'lYl L(;) tJ n'l nJ1 i;J'liath~ 
t " I I 

LU'Vl "'~'tltJ n 1r!X1'W'Vl'l'\JLLN ~~ ~1 n n1rn (;)rl'tl~Yi u~1u::~il~ i;irYi'W J'l'WYl ~11..1nr::tJ'l'Wn'lm 'll LL ~~Yi 
., I 

1.JCW~JJn -18°'1! 2 liJ"'1i.fl!i..i ilf'l'l'll.JU(;)~~~"'(extension)hJLLi;inr;l1~(P>0.05)~1nu::~il~n LLr;lilf'l'l'll.J 

., "" "" "' ., .t ..; 0 ~. l'I ., 
(;l'l'\J'Vl'l'\JLLN (;)~'lJ'l (;)(tension) LLrl::l.J f'l'l'll.J LL '1J~ n T::(;)'l~ (stiffness )l.J'l n'1J'\J(P<O. 05) LLrl::Ll.J'tl'\J'l LU L ~ f'l'l'll.J 

I SI I I 

u::~ii~ i;irYi'W~'l'WYl ~1'\Jm::u'lumrLL'liLL;~Yiiaru~nn -40°'1! 2 liJ"'1tf YitJ~'l f'l'l'l>.i !X11..1'Vl'l'WLLN~~'ll 'l (;) 
" tLI ' " 

~ .t "" "" "' ., .t ..; 0 ~. l'I ., ., .. 
L Yil.J"ll'\J LLrl ::f'l'J'l l.J tJ "'~~~ (;)rl (;)fl~ LL~ ::l.J f'l'l'll.J LL 'JJ~ n T::(;)'l~l.J'l n"ll'\J(P<O. 05) LL~:: Ll.J'tlU'l rn L ~ f'l 'l 'll.JT'tl'\J'tl n .. . 

::. .Jc1 ci ~ J' 4 ... ~ q .... cJ ::. ., " Q .... 

f'lT~tJ::~l.Jl.Jf'l'l'll.J m'\Jtj'l ml.J'll'\J(P<0.05) Ll.J'tl LurtitJL'VltltJntJtJ::~l.J~ n ~'l ni..ii..i L(;)'Vl(;)rl'tJ~ L(;ll.JLL'l!'\JLL'Vl'\Jnl.J 

fl~ 1 i..i~ i;ir~1..1J11..1m>.i1ru 1 %'1Jia~'11~l!mLtl~ LL~'ltl11iJ1'"' mr!X11..1'Vl11..1LLN~~Yiu~11i..iu::~~~ (;)LL fl:: 

.J .Jq .... !', .Jc1 " ~ J' 41 
tJ::'UlJ~ n"r'llJ ll 'lltill Vl 'UnlJ 'l ti ~')'\J~~lJ'\Jti tJ::'UlJlJ fil')1lJ i;)1'\J'Vl1'\JLLN (;Wll1 (;)l.J1 n'll'\J fil')1lJ tJ (;\~~«i (;}~ (;)~~ . ,, ., 

I II I I I 

LLrl ::f'l'l'll.J LL;~ n r:: ~'l~ rl i;iri~ ( P<O. 05) Lilia LmtJtJ L YI tltJ nu~ i;irYii..i ~'l'\JYlLili1 LL 'l!'\JLL 'Vl'\Jn1J tJ::~i1~ nYiil n'lT .. .u • 

f'l'l'llJ LL ii~ n r::~'l~ L ~ lJ~'\J(P<O. 05) L~'tl LmtJtJ L Yi tltJ riuu::~~ ~ n ~ (;]T~'\J ~'l'\J LLr;l~Jl'l'l ::n'l nriufo~'l~ • .. .u 
I I ., 

iarui-mn -18°'1! f'l ruJl'lYi'll'tl~tJ::~il ~'l'\Jf'l'l'll.JU(;)~EJuhlLLi;i nr;l1~(P>O. 05)~1nu::~il~n~ i;irYi'W~'l'W ~~ 
' " " " ' " ~ 

LL~ "'~1lXL~u~1LL'l!'\JLL'Vl'\Jn>.i'll'lEJufrn.JNf'lru111Yiu::~n1~LL'llLL~~~iaru~11n -18°'1! 1~~n~1~iaru~11n -4o
0 

' ' . " ' " 
\I I I II I II I 

'l! T'll.J~~ U~ L lX~ n~ru::VJLlJ LL(;] n r;l1~~'l ntJ::~iJ~ n ~(;]~Yiu ~'l'\JLi'.i'tlU'l LUL"" f'l'l'll.J r'tl'\J~ n f'lf~ ~'lmf'l1'tl~ 
• .. ,u 
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(The Effect of Carrageenan and Xanthan Gum in Chinese Fish Sausage) 

u1-1J'll1'l~~1111 Ln~t~'l.HlJ . .. 
111A1'if1 

~ ~ 

'31u~{u\j,LlJum TLLifrnJ L '1'fliJ~1 i;i n'tlu L vi P1Li;iu,j1"1VI 1 LllunuL~U-3 LL~ ::~1 nm TVl i;i~'tl-3~ [ij,JtJ1 
" 41 41 411 

LLUULL~::vii;i~'tlumrn'tl"fm1'tl-3~u1'Llif"1Li;JUL-h' 5-point hedonic scale YiU~1~urL!if"lu'tl"fu'tu1::~u 
" " 

f"l'"J1"'l!'flUfii'tlu4h-3"1n ~-l~'"JUtJ~"'lJ'tl-l~i;JT~-ln~11"J1fr::n'tlU~'"JU L~'tlU~1~nf.lU~~'tln~tl'-3'tl'tlnLL~'"J 
~ ~ ~ 

63.5% I ,j1i;]1~VlT1U 19.0% I ,j1~U~'l! 5.0% I ,j, 8.3% I LL'l!ULLV1Wl"+f"l1T1~LLUU 0.5% (Li;JU 

i:l~i;i11~1"JULL'l!ULLV1Un" 60 : f"l1Ti~LLUU 40) , Ln~'tl 1 % , =ilit"J'll1'"J 1 % , Yiln'lviu 0.89% LL~::e.i-3 

Yi::L~ 0.04% ~i;JT~-ln~11"J~UrLllf"liim1"'l!'tlULilLLi;Jni;h-3'flU1-liitl'u~11'lqj (P > 0.05) L~'tlLtfforn~uu 

riu~i;i1~i:lm"1ru'l'll~UL~"~'tl 10.16% u'tln~1ndu-l'l~Vl1n11~Lf"ln::i.fm"1ru'l"1l~u'tunuL:nmu~1i;in " . . 
~ ' 

~u L vi P1'1-l~'tl-l~ i;i rnu~1m"1 ru L "D~U'llfl-l~ i;i1~vi i;i LL viu~t"Ju~1 rn~" LL 'l!ULL viuri" LL~::f"l1 n~ LL uu~ i;i~-3 
..la~ ..., a 

4.51 % ~1n~i;JTV1" ~"l!"\JLi;J" 
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""" <V ....I ...I 'l " 
n1'~~~n~~b~~~~1n~~ ~ 

(Production Gummy Jelly From Fruit) 

SI I I I 

cJl1t.1L\j'tli~cr~LL~::mrn'tl~fut~un~'tlth'1ihru~1f'icyVir::~ufltJ1~L=n'tl~t.1 95% ~'1L~L~'tln~i;inr.i~1~t.1 
J' " 0 ~ J' ~ "":: .l' :: ~ ... " 6. 5% ~1 LU\J~ i;irn t.1j1\J LL~'JV11n1rLL Vl'W'W11 tJ~ i;irnt.1j1t.l ~~u ~'l!t.11~~ L'tl LL~::t.11 nr::Lr.iuu V1 ~~'tlunu~ 

u1-'Lnrit~uH' Ranking Test ~u-l11iJ;jm1~LLi;invl1'1nt.1'tl t11'1;jt!u~1f'iry~r::~um1~L~'tl~t.1 95% ~'1 
" " L~'tln1.n'~i;inJ1~~L'tl r.i1nt!t.1Vi1mrVl~LLV1\J~'JUL!'.!L~rfl'tl~~'tltJi;i" 2 'llil~1'J~ritJ ~'tl Locust bean gum 

" 
LL~:: Pectin t~urai;in~'Jt.l~H'~'tl Gelatin vi'tl Locust bean gum LL~:::Gelatin vl'tlPectin LUtJ 9: 1 .,,~~'tl1J 

" V11'1ur:::~1Vli~eT~nucJu1-tnrit~ut-n' 7-Hedonic Scale ~u-l1'1'1 2 ~i;ir1iJ1~fomru'Cl~fm1'tl'1cJUTLnfl 
" " " 

" " r.i1ntl't.1~'1tl1~i;irtit.1j1m~~~1ufuu~'1~1t.1r~11~'1J'Cl'1t.i~i;i.rlru?l t~um~;i;i1n1t.1rai;i11~1Jt.1 1%,1.5% 

LL~:: 2% m~~1~u ~u-l1 t.i~i;iJ1ru?l~H'm~1rum~;i;i1m-ir~-ift.1 1.5 % t~fun1rn'tl~fu~1n~~~ • 
I II I " 

'Cltl1'1;jtJu~1f'icyVi1::~um1~L=n'Cl~t.1 95% t.i~i;iJ1ru?l~~vhuij;jtJ1-~1 ru'lJ'tl'1LL~'1Yl~::~1u1~'1'1~~~ 76 

0 Brix LL~:: pH 2.60 Vi1m1~ntt1m~mrLnut~uu1rit.i~i;inru'Yl1t.1~'1L~~t~r~~t.1 (PP) tl~t.ii1n ~'flru 
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CV ~ CV d' ""'~ 
n1'i~ lijJ'tJ1 ~~ ~JHU'YI bbn..:in~Vl'in'fl'U 

(Product development of yellow curry cube) 

' f"l~n11l.JPl1Ml1 

'Cl. ~1. 'Clf'1J'1J1 t~r;iti~u( 

91 I I I 

..:i1u~4'tJilVi1m1~ oo.it.11~ r;i1Yi m>J1:::~>.J 1 um rn~ r;i Lri1'Cl..:i LLn\I n :::~1n'Clu LL'~:::~ n~1 ~~'ll'Cl\1~111')::: 
" 

.J " a .a .., ' .., di J .J.J ~ ~ .J 4 " 
VIL 'll Lnu~'i"l r;inrurn t~tJ ri ~ L'i"l'Cln~ r;inr11'Cl..:i LLn\I n:::~1V1r.i:::14n~1 14 n~1m>J1 ruL kltJ'll1')VI m>J1:::~>.J LYi'Cl L 'll 

LU\.!~')kl~~>J~-rl')tJVi11 iX Ll"li'Cl..:i LLn\1~1l.J1nl~t.!nJ LU\.!rl'Clt.! m>J1rutl1 f;l1'i"lVl11mL'i"l:::Ln~'Cl~L-rl \,!~ [;11 ~'i"l 
" " 

n1rYl~'i"l'Cl\ln11~~L~'Cln~r;i1'!J'Cl\l~Vl~~'ClU YiU~1~r;i1~Hffun1TtJ'Cl>Jfu>J1n~~~ u1:::n'ilU~')tJ Yi'°1mLiX..:i 

8.98 o/o 'Z'lncrn~~') 4.92 % '&'ln~~i1~') 1.43 % Yiln1vitJ 0 .33 % ~..:in:::~i 4.62 % n:::tl 1.89 % 
" " 

Ln~'flllt.1 3.35 % ~'fl>JLL~..:i 7.53 % nT:::LYim.1 7.14 % ~..:i 4.43 % "li1 1.42 % r;i:::LriT 5.00 % LL~::: 
" n:::~~..:i 48.97 %'1l'fl..:iil1~irn~')t.1~~l-l r.i1nmmu1ml.!1ruLt.1tJ'lJ1')1u~r;inllu 15% 20 % LL'Z'l:::25 % 

YiU~1~ r;i1~H' Lt.!tl'1J1') 20 %'1l'fl\ltl1~irn~..:i~l.J ~ 1~fo n11tl'il>JfUl.J1 n~~ ~ LL'i"l :::illl.11 rutl1 f;l1'&'l LL'&'l:::Ln~'il " . 
~L~l.J1:::~>.J~'fl 1 on'flt.1rn:::LL'i"l::: 1 on'flk!'ll1 f;l1l.J~1~U n1TVl~~'ilUn11tl'ill.JfULLn\ln:::~i~Vi1r.i1mrii'il\ILLn..:i 

rl'flt.!Lufou LVltllJ rirnLn\I n:::~i~Vi1r.i1 n Lrii'fl..:i LLn\I~ ~ YilJ~1 n11tl'fll.JfU'll'fl\I ~VI ~~'flUL kl~1k!f"l')1l.J~kl'll'fl\I 
" 

LLn\I f'l')1J..Jif t.1~tl~ T~'ll 1 ~ LL'i"l :::m~tJ'fll.JfU~') l.J'lJ'Cl\I LLn\1'1\l~'fl\I ii A') 1 l.J LLf;l n ~1\l'flt.i1..:i iiiJtJ~1 ~ '11 ( p<o. 05) 
I I I I " 

t~mLn\I n :::~ 1YiVi1r.i1nLl"l1'Cl..:i LLn\I~ ~ 1~fu n11tl'Cl>JfU>J1 n n~1 LL~ n~ t.!LL'i"l :::~'ll'il\I LLn..:i '1.:i~'il'l 1bJi'.i 1"1')12.J LLf;l n 

t .... 4 J.J 0 4 l/ cl I ii I .J.J 0 ~ 
[;11\1 nu (P>O. 05) f"l')1J..J~t.!~'1J'il\I LLn\I n:::~rYJVl1"'l1 n Lf"IT'il\I LLn\I n'ilt.!l.J f"l1\.!'e:ltl n')1 LLn\I n:::~1\'1Vl1"'l1 n Lf"IT'Cl\I 

LLn..:i~~ r.i1nm~i)~~~')tJ Munsell Book m.J~1~'1l'il-mn..:in:::~i~Vi1r.i1mrii'il.:1LLn.:in'flt.1i'.if'i1 2.5Y 6/8 LL'i"l::: 
I I I I I I SI 

~'1J'il\ILLn..:in:::~1YiVi1r.i1mri1'il'ILLn\I~~ i'.if'l1 7 .5 YR 7/10 Lf"l1'il'ILLn..:in:::~1n'ilt.!Vl~~f;lL~~f"l')1>.J1t.1T'fltJ'&'l::: 
" " ' 

5.60 '1ltM\l1~iJn~~r;inrusn r.i1nm1r;inr.i~'flUml.!1ru Total plate count L1'ilnLL'i"l:::U~~'ll'il\ILf"l1'fl\ILLn\I 

n:::~in'ilt.!~~\l"'l1 mriuH Li'.lt.!L')'&'l1 2 iu~1ir YiU~1 Lrii'il\ILLn\I rl'ilkl~ LriU~'fl CWWJi1iX'il.:i ~ill>J1 CWL~'il 
o I " 

LLUf"IVl (';(tll.J1 n n~1Lf"l1'tl'ILLn\I rl'ilt.!Vl LnUL t.1t1f L~t.!( 'il ru~Jli'.j 7 °'1!) LL~L~YiUn1n"'l1CU'll'il\I L1'fl~~ ~LL'i"l:::n "' ~ "' ., 
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'4-u ~t~ Lb~'U CVJ'fl lPln'i'fl'LI LL'U'Ui. V13.J 

(Application of sensory for generating new potato ship) 

L~tJ'tl LLtJ'l '"1'l1lJ ~ ~ 1 i.nl1 tJn1rn~ i;,,j'tJ~f'ILLcJtJ'Vl'tl~ nT'tltJ t~uvh n1T'Vl ~~'tl'ltn '"1'l1l-lil-litJfiT:::~~1'1'l!'tlU 
"ll'tl'l~U1Ln '"1LL~:::~ m~tru:::'Vl1'11fr:::~1'Vlil-leT~"11'fl'I ~~ i;iJiru'Yll1tJ~f'ILLcJtJ'Vl'tl ~m'tlU 8 'llil~ ~i'.l'l1'1~1~t.hu 

" 
LtJYl'tl'llM~1~ r.nn~u1'Ln'"1 110 '"1tJ (LDtJ'll1U 55 '"1tJ~~-:i 55 '"1tJ) LL~:::~'Vl~~'tlu~cJ1tJmT'tln~tJ'Vl1-:i 

UT:::~1'Vlil-leT~ 10 '"1tJ ~1~fu~u1'Ln'"1~1n1T'Vl~~'flU'"111l-l'll'tlU~1tJ~ TU11-:i T~'ll1~ LL~:::n1m'tll-lfUr'l l-I 
" " 

t~uH 5-point hedonic scales LL~:::~1~fu~'Vl~~'fl11~cJ1tJmr!ln~tJ'Vl1'1Ur:::~1'Vlil-!eT~r.i:::~1mr 
' ' "' 

'Vl~~'tl1J~n,;-ru:::Y11-:ii.Jr:::~1'Vlil-leT~~'tl ~ '"1'l1lJL~lJ n~tJTMJtJ~f-:i n1T'tll-JtJ1l1tJ '"1'l1l-JnT'tl1J LL~!:'"1'l1l-J 

'll'fl1J~1tJii.Ji1-:i r~'ll1~ LL~:::mm'fll-!fuT'llJL~uH Line scales r.:i1nmT~1 Multiple regression 'W1J~1 

r~'ll1 ~'ll'fl'I ~~ i;,n ru'Yfi'.l m1l-!~11"1 t1J i;)'fl n1TU'tll-I fuT'll-ll-11 n~~ ~ LL~:::ii.J11-:ii'.l fil'l1l-!~11"1 C\! LlltJ~tJ~u~ 2 

' "' 
Lil'fl ~ '"11 correlation 'Yi11~1 '"11 '"1'l1l-I nr'fl1JLL~:::mT'tll-!tl121'tJi'.l '"1'l1l-lil-litJfinu '"111l-l'll'tl1J t~unl-!~'ll-11 n 

~'tli'.!'"11 0 .93 LL~::: 0 .97 i;i1l-!~1~11 L~?lLmurnYiu111'11 correlation 'll'fl'ln1TU'tll-!fuT'llJLL~:::m1l-!'l! 'tl1J 
~1tJT~'ll1 ~r.i1ncJ111'Ln'"1LL~!:cJ'Vl~~'tl1J~cJ1tJmr!Jn~tJ'Vl1'1UT:::~1'Vlil-I er~ Yi1J~1;'.j '"11~1n~1 0. 7 ~'ILUtJ 

" " 
n1TU1 n~r.i::: H cJ'Vl ~~'tl1J~ cJ 1tJn1 T!J n ~tJ'Vl1'1U T:::~ 1'Vli lJ er~ 1 tJn1r~1tJ1 u '"1'l1l-J'l! 'tl1J'll'tl'I ~111tn '"1 ~'ltJTU 

" " " 

I I I I SI I I 

'll'tl1J~'IVi~ ~ LLi;il1tJ~f-:iYi~1r.i1nLLU'll1tJ~f-:ii!tJ~1J1Ln191 Lil'll'fl1J L 'Yin:::i'.l '"11 '"1!:LL tJtJ'"111lJ'll'tl1J~1Vi~ ~ tJ'tln 
\.I 41 \.I 41 

ti I I SI " I 

"11 ntl~u1tn '"1'll'fl1Jl1tJ~f-:iVii'.l fil'l1l-Jl-J nT'tl1J LL~ :::i'.l n1T'fll-li112JtJlJ1 n ~'IUtJ 1 tJn1T~~ i;,2JtJ~ f-:i LLcJtJ'Vl'fl ~ nT'fl1J 
" I I 9' I 

i!tJmT~~ i;il1tJ~f-:iVI LUtJLLcJtJ~u n~'tltJL~ n iJ '"1'l1l-I nr'tlUl-11 rnL~:::iJ m T'tll-ltJ121'tJYi'tl L ~l-11::: LL~:::1 i2JtJ~f-:i 

~rntltJtl' i;in ~111 tJmrn~ i;i • 
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(Effect of lnulin on reduced-fat Bread) 

... 
ll1Fl1"111 

" ' ' ':niii)4'uild'.Jumr~n~~~'jJ'cN~U~ULij'ClH'Ltlu~1rY1~LLYlUL"11>7utu"11Ui.JU~Wl1U~~iJtl'h11ru1"11 
" 

' " 
>7u'tlthh::i.11ru 15 % tumrn~~'tl~L~"'11mr~n~1mru'tli.1fu'll'tl~cJu'°i'Uirituc1hu n~u r~'ll1~ Lil'tl 

" " 
iii~~ ri'l1i.1>7utu1hn LL~::mrn'tliifut~unii ~n~~n~ru::111uu'tln"ll'tl~"11ui.1iJ~t~u"t11mr1'~mi.11f;lr 

'll'tl~"lluiiiJ~ LL~::~ n~1m u n 1rLnU"ll'tl~'llui.1iJ~ t~u t 1n1rY1 ~~'tlu m ru'tli.ifu'll'tl~ cJYl ~~'tlu LL~::mr1' ~ . " 

rl'l1i.J~U'lJ'tl~'lJUi.JU~~LU~tJULULd'tlt~,.,~ULLYlUL'lll7UL~tJYl~LLYlULUmW1ru 30 % 70 % LL~:: 100 % 
t I " I 

LViuunu'lluiiiJ~~'l1uVi1~1~~~u~uViLllu~f;lr~u~1u ~~mr~Lrin::ifYiu~1Lij'tlYl~~'tlumrn'tliifu"ll'tl~ 
~ ~ d 

~ulfo ri L~m~'tlnLLUUYl ~~'tl1JLL1J1JL lX lil'l1i.J'll'tl1JL~'tl nr::cnumrt lX ri::LL uuLLUU 9- point hedonic scale 

~~~~1 n,j1 ~~mm ~~'tl1JLU~1U'lCUYl1~~ ii~Li;JtJL .if An ova Yi1J~1 cJYl ~~'tllJL ~mrmiiifur;i'tl'lJUi.JiJ~~ 
" 

' ' " 
L~i.J~U~ULUYlnLU'tlfL'llUr;fVi"t11mrY1c;iLLYlUL'll>7utw1hu n~u r~'ll1~ Lil'Elii.J~~ rl'l1i.J>7ututJ1n LL~::mr " . 
u'tliifuti;iunl-1 1~LLf;lnr;i1~~1n~f;lr~u~1u~r::cnuri'l1l-!L~'tlJu 95 % ~~mr1'~mi.11f;lr"ll'tl~"llul-!iJ~Yiu 
t)')"llt..!i.JU~~t-h'~t..i~Wr'l~bbYlt..i1"llari.ii'.JtJ"hn(;m~i.i~t..iLYltltJntJ~m~u'11ULUYlnLtl'ilfL"llU!Jl~li1mrnc;iLLYIU 

~ ~ d ~ 

clo _. .:J' cJ 4 cJ .J 
ti;iutu~f;lrnYt1n1rY1~LLY1u 70 % iimi.11f;ln'fii.1"11ui.11m1~~ r'tl~~~i.11ri?l~f;lrY1Yl~LLY1u 100 % LL~::~f;lrn 

~ ~ ~ ~ 

" Yl~LLYtu 30 % f;l1i.1~1cnu u'fln~1nilHf"'11mrY1~~'tlu"llul-!iJ~~~~~1mnuHLlluL'l~1 2 1''1.! t~uYJi;i~'tlu 

LmuuLViuuriu'll'!Ji.1iJ~~f;lrr;i1~ 1 ~-,,,;'!Ji.11t~~Yiu~1~Yt~~'fluL~~1i.11rnf;ln~Yiu~1"1luiiiJ~~n~f;lri'.l 
I I I/ I " I 

n1nu~u'IJLLu~~ t '!Jc1h'!Jr;i1~ 1 Lij'Cl"t11 mr1' ~ri'l1ii=D'l.!t 'IJ'll'!Ji.iiJ~ LU'IJL'l~1 4 1''1JLYl'fl~mi.11ruri'l1ii~uVi~~ 

~~ t 'IJLLr;i~ ::1''\JL Vi tl1J~1 n'3''1J~ 1 L~'tl,j1 ~~~1~tJ ~1'\J') Cl.!Yl1~ ~ii ~Yi1J~1mi.11 Cl.lrl'l1l-J~U~~ i;i~~ t UY! n~ f;l r . " 
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n1'HJ~ c;J Lin1'fln t.J~>Jn'i~bVi!IJJ bb~~c;J~ Lfli' 

(Production of Sausage with Garlic and Lemon Grass) 

.. 
f'l~m'1l..Jfi't1~(;11 

'fl . 1'11. 'flft1Jt1J1 'l~i;in~'\J~ 

.:i1'1J':l4'ud~1m1~ntt1~i;i1"1ltti.:imrn~i;i't~m'tlne.i~~m::LVitJ~LL~::i;i::'tf'l1 LLfl::'-nnn11Y1i;i~?l.:i'ti;) 
" J' ..,,:4 J' ., ~ er ., .. '1" ~ 

~(;'ln'i'\Jfi1'\Ji;J.:J'IJ R'tl L'\J'tl~~ 54% , ~'\J~~ 21 % , '\J1LL"ll.:J 20% , '\J~CJ.:J'D1i;J~'IJL'\JtJ 1.25% , LLu.:J'll1'hYii;J 
" ~ " " 

" 
1.25% , °t'J'tl~L°t'Ji;i 0.25%, filYJ'tlfo.JYJ 0.06%. Ln~'tlL'IJLi;irvl 0.1% • Ln~'tl 1.3%LL~::tl1i;i1~ 0.79% 

r.i1 ntl''\Ju1~1 ~ ntt'l nJ LLUU mr t-D' m::L Yiu~ LL~::i;i:: Lf'l1~ L ~~1::~~ t '\Jn'l1L~~ tu 1~ nr'tln~~ 'li;iu~ 1 m1e.i~ i;i 
" " 

" " " 't~ n1'tln~l..J L~l..J n1::LVltJl..J 20% "ll'tl.:JU1~l!n~'lUCJ~~-rr.:i~~ i;JLL~::'t~ n1'tln~~ L~~i;i::'tR1 20% "ll'il.:JU1~i!n 
" " " " " " ~'l'\JCJ~ii"ri'.:i~iii;i 'li;im~iim::~ViuiiLL~::i;i::'tf'ltt'\J 2 1tlLLUU ~'ti Lil?Jui;ifl::L~ui;i • tl1i"iuLL-ilLL;.:i LLfl::tl1'ttJ 

" 
YI i;i~'tlU m1~'l!'flu'li;iu':lfi Preference Test YiU~1 ~YI i;i~'Eluil f'l'l1l..J'l!'EJU{;]'EJ 't~ n1'Eln~ L~~ n1::LVit.1~LLfl:: 

"" J' " 
i;i:: Lf'ltt 'IJ1tl LLuutl1 l"iuLL-il LL i.:1~1 n n~1 L U'ElU i;i~ ::L~t.J i;i r.i1ni!u~1n1 rn~ i;i 't~ n 1'El n~ii L~~ m::L Vi tJ~ LLfl:: 

" " 
" i;i::'tf'1rti;JmLtl1m~1n.im::LVltJ~LLfl::ui::1R1Lllu 5% t 10% t 15% t 20% LLfl:: 25% "ll'El.:JU1~i!n~'lUCJ~~ 

~.:J~l..J i;i LL~'l Lllit.JUL Vlt.JU nu~ i;i1~'\J~1UL ui;11um1tJ?J~fUY11.:JtJ1::~1Yli~cJ~'JJ'tl.:J cJYli;J~'tJULi;JtJ~fi 7 -
" ... " 

Point Hedonic Scale YiU~1 ll~1n.ll..J1n~~i;J'JJ'EJ.:Jm'::LVltJ~LLfl::i;i::LR1~cJU~Ull"lt.J'tl~fuLr;) ~'Cl 20% 'JJ'tl.:J . " 
" " " U1~i!n~'lUCJ~l..J°ri'.:J~~i;i '"11 ni!ULLtJ1m~1n.ii;i::LR1LL'Cl::m'::LVltJl..JLUU 20% LLfl:: 15% U1 LtlYli;J~'EJUl"l'l1~ 

'l!'f!ULl'lt1~fi Preference Test 'Y'fu1 1&Jur'l111'lnm 1l..J'l!'f!U11i'f!'tt\'nnrn~L~l..J1J1::'tflr 20% l..J1nn11 15% Lm:: 
" 

'l!'t!UL~m''iln~L~~n1::LVlt.J~ 15% ~1nn~1 20% LLfl::Ld'tl~ntt'ln11Ltl~tJULLtltN1::~~1.:imnrirnlluL'lfl1 

21 iru 1u~.:iur~~C\IC\J1n1P1~ 8°C 'Y'fU~11'1Jir'IJ~ 7 LLfl:: 14 1::~um1t.1'tlufu'll'tl.:i~u~U1RLiiLLU1n(;]1.:i 
r.i1n't~m'iln~e.i~ui;'\JL~ii LL(;]1uir'IJ~ 21 YiU~1't~m'Eln~uirn1::LVitJ~~.:i 2 1::~u ilf'l'l1~LLuin(;]1.:i'ttlr.i1n 

" 
I 1' " ti 

1~n1?Jn~i;i1Vie.i~ui~ut~iiL~n\J?Jt.1tui;11u1~'l!1~LLfl::m1tJ'tl~fun~ LLfl::r.i1nn11i;inr.il!uL~'tlr.i~uY11tf"r1.:i " . 
~iii;i Yin 7 iru LUUL'lfl1 21 iru 'Y'fU~1't~m'Eln~LriuHLlluL'l~1u1u~ur.i::ilm~1n.iL~'flr.i~u.,,16L~~~1n • • 
~'IJLL(;]ti.:i'tii~1nLnum~1n.iL~'Elr.i~u.,,1t1~.:i~iii;i~ri1~ui;it""il'ti;11ue.i~i;iJin.i'Yl1~n1?Jn • 
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(Utilization of Modified Mixed Flour in Tempura Flour Product) 

r.:i1 n mr~ m~n "1 ru~ l.I~ "JJ'tl-:i LLil-:i eJ~l.I ~ c;i LL1.Jr~1h:: n'tlu~'ltJ LLil-:i ~u~ 11.J::~i-:i~ L~l.I tu Lnf i;i 5'::~u • 
" ' " 

50% 65% LL~:: 80% 'JJ'Cl-:itl1~umLil-:iLL~::l.J::L~'tlLYlfllL-ifl.!'1ft.1Yl5'::~u 20% 30% LL~:: 40% "1J'Cl-:itl1~un 

LLU-l ~1t.1n15'Yi'1Lr.:i~1~'1.t.1'1LL~::'tlULL~-l~'QCUWJi1 55°'l! LUt.IL'l~1 3 -f'lLl.l~fili~~'lmf'li'Cl-:i Tray Dryer YiU 

' " 
~1 L~'tlL-D'LLU-leJ~l.J~"1LLD5' 95.1 % LL~::eJ-:i~ 4.9% L"1tJtirrJ(;15'1~'lt.15'!:~~1~LLU~eJ~l.1~"1LL1.J5'r;i'tltl1LUlJ 5:4 

" 
' " LL~::'tlru~11i1Yl't-rt t.ln15'Yl'tl "1~'fl155° 'l! LUt.IL'l~1 3t.11Yl LLU-l'l!U~1l.115''1Ln1!:~"1~t.l'tl1~15'LL~!:Ln1!:~'l nu . " . 

L~'tlU1'Cl1~1r'1.1.JYl'Cl"1 LL~!:Yl"1~'Cl1.Jfil'l1l.l~ilc;i'JJ'tl-:JLLU-l~'ltl'tlfi Cone and Plate Consistometer YiU~1 
" i[Vls-1n1s-'1.~~'JJ'tl-:JU1LLU-:JeJ~l.1~"1LLUS''tle.l'tt.1'li'l-:i 2.22 - 2.89 L'llt.i~Ll.!VlS'/t.nYI 

" 

" " ~ ~ 0 ... 'JJt.1Lut.110: 5 : 2 ,10 : 6.5 : 2, 10 : 5 : 3 LL~:: 10 : 6.5: 3 ~c;im.nmm 

Yl'tl"1LL~::Yl"1~'tlUYl1-:i1.J5'::~1Ylil.lcr~L~'tl1.Jr::Lijum1l.l'l!'tlULLUU 7-point Hedonic Scale tc;iuir-nl.I 1 o filt.1 

" Y'IUtJ1 c.JYJ (;)~'tlUL 'IX 1"1::LLt.lt.1n1m?ll.lfULLU~ eJ~l.J ~l'ILLUS'~-l 4 ~(;15' 1 t.l~'lt.I~ fil'l'll.ln5''il1.JLLfl::n15'tl'Cll.JfU 
" " 

fu eJ ~ (;lJl rucn~'l!UYl'tl "1 ~')ti LL il-:i CJ~ l.J ~ "1 LLUS'l.11 n<J1 LLU-1 tn n LL~ ::LLU-.ll!t.1~11.J::~i-l 'Cle.11-.l hn (;11).J LLU-1 eJ ~ l.J • 
" ~ "1 LLUs-'11 't"" eJ ~ (;lJl rucn"l!U'r'l 'fl(;)~~ L -if l.J LL~ !:'Cll.JU1 ~t.ll.11 n n~1 LLU-l tn ii LL~ !:LLU-.ll!t.1~11.J ::~i-1 • 
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บทคัดย่อ 

ปรญิญานิพนธ์



.. ~_ 1"5! " • 
'fl1"'11'iti'Vlu'irnfl ~~.:iP11~(;]rl"'l1~u r;i~. ruN~ uuih.J 

~~.:iM1~(;]~1r.i1~u m.Jri L~n1Ylmr.i1cy 

2~ < X(G) + X(G) < n + 1 LL'rl~ 

_ ( n + 1) 2 

n < X (G).X(G) < -2-

cn4'tJL~LLM1.:itfru~1~1Lri~n1~uvi91ti'ltiL~l.JU'ln n LL'rl~ c ~.:i 2~ < c < n + 1 iinnvJhJ 
" "' 

'111V!(;]~\J G ~.:i lv(G)I = n LL'rl~ X(G) + X(G) = c ~4'tJL~w~r.iuucy~1vi.:infl1'lLr;)tlLLU.:J n Lth.i 2 mru 
~~ Lri~ n = k

2 LL'rl~Lri~ k 2 < n < (k + 1) 2 ~1~fu91ti'l\JL~l.J1J'ln k u1.:irn'l Ltin1~~~r.iu~4'ti1~-D 

LL u'l ~ r;) L~m riu91u'lu~vJ L'l~n.:i'll~.:in~1vJ n~1vJ f -Y11f1. Y1u1'u~nfLLri~l"l'l1l.Jiii~ufi~~~~1.:i91u"Ju~vJ 
" 

109 



... 
.1111"11'111 

" II t I 

m1':J4' t.J Fif~ijij rl'l1~~~\UJ1t.J L ~'tl~ h~ fir.:i nTT~ n1 TLfoi.Jn11~'tl1.Jrl cU(;) Pl1~ (;If L1'tl~ LLlJlJTULL~:: . " 
II I II r I 

m11 iXL ~[;Jc.J'fl ~1~fui!n !St.1i.Jii.JtJ1::ci~ ~m~niJYI 3 Yi¥'tl~.,;~ ~n~ c.i'fl~~ ~vifivi1~ m1!St.1i.JLT'tl~ LLuuitl 

, " "' ..,. ~ • I '.:! !"l..J ..J~ ""' t , "'"" ..,. ..I " 
LL~::m1 L~L~[;Jc.J~'ll'tl~i.Jmmi.J'll1.JuT::Cl~l'lm~1uvi 3 vi L~TUn1T~'tl1.J ~t.J L'llnr.:inn~m1Lmi.Jn1T~'tli.JV1r.J 

... ... " J' 
'lr.:it.iM1~'1J1.J 

" ' ' 
n~~vi'l'tlU1~Lili.Ji!n!St.1i.Jii.Jtl1::ci~~n~1i'.JYI 3 111riCfoi.JVi 2 llm1~n~1 2545 'll'tl~tN!St.ii.Jilri~ 

~¥1~(;)1.JL'tl~nT::L~t.J'l 1 ie'i1L!l'tli;i1i.J-n'1~ 4'~~rr~~Yi11CU1J1' ~11.J'li.J 1 iX'tl~!St.11.J 29 1"11.J 'lcJ\~1t~t.Jn1H~'tln 
" ' 

vi'l'tlU1~LLlJULn1::n~~ 2 ii.J(;)'tli.J (Two - Stage Cluster Sampling) H'L'l'fl1L1.Jn11Vl~'fl'tl~ 15 i'lt~~ 

~4't.1Vi1m1~'tli.Ji!n !St.ii.Jn~~ vi'l'tlu1~ t~t.i t -Dnr.:i nTrn m 1L1't.1i.Jn11~'tli.J~ ~4't.i~ 11~;1.J LL~:: L 1.J 
" . " 

1::wh~mrn~'fl'tl~~4't.1'lcJ\~~Ln(;)Yi~~n11~~LL~~~n~m1~~1~1rn1i.Jm11iXL~f;Jc.J'fl'il'tl~i!n!St.ii.J1i.Jn~~ 
vi'l'tlU1~ Ld'tl~'tl1.Jrl1lJ 15 -i'l t~~Vl ~~'tlui!n ~t.Ji.JcJi''lmLUlJVl~~'tllJrl ~c.J'fl~~ ~Vl~Vl1~ m1!St.11.JL1'tl~LLlJlJlU 
LL'C'l::m11iXm(;)c.J'fl • 

" O I 

c.J ~ m114' t.JU11 n!)~1i!n L1t.i i.Jii.Jtl1::ci~ ~ n~1iJVi 3 ~1~1 rn~'tllJ eJ1i.JLn ru'1 n11L1't.ii.J~'tl~ LLlJlJlU 

" ' " LL'fl::m11iXL~[;Jc.J'fl~1nn~1¥'tlt.1'fl:: 50 'll'tl~~11.J'li.Ji!n!St.ii.J'ri~~~~ Vi1::~ui!t.1~1F'1ClJ .01 ~~i!i.J~~tl'lcJ\~1 
" I 0 

i!n !St.1i.Jii.Jtl1::ci~ ~n~iJVi 3 ij F1'l1~~1~11mYlt.1~Yi'tl L i.Jn11~t.ii.JL1'tl~LLuu1tJLL'fl::m11~L~(;)c.J~ t~t.iH' " . 

110 



ll1F11"111 

.. ...i_ r.:! " ' 
'fl1'"11'it1Vlu'im~n 1'fl~P11~i;i11r.i116 i;w. ru1~r-l llti\h.J 

11tNP11~i;in'"1116 m.J~ L'ilnLYlm'"llqi 

' " ti'flfi;)ti'fl~LL~:::LLnVl~~L~LL~~Wh ~1'-lftr,~nn11fl G Yl£i'8ti~tJ n Mli;)l"J~'fl~ntJ'il~~n11c;i'flLtJil 

2.Jn < X(G) + X(G) < n + 1 

_ (n+1)2 
n < X(G).X(G) < -2-

L11~"'l11CU1Uqj"l1'll'fl~n1rn1 c "fln 1 "11 ~~~1tiXi'.im1Yl'iJU1~~1tJLL~:::'t~'ll1i;)l;)'flti G ~ii 

'8ti~tJ n LL~::: X(G) · X(G) = c L11'-l1L~'fltiL'll~~1LU'-!LL~:::LYi!Wr'l'fl 'll'fl~ c ~1'-lftJ~1ti'ltiL~~tJ'ln 

n ~ri1'-ltiV!LiX mh:i~'fl Ln~~r.it!~1 

ch 91(n) = {GI G LiJum1~L2J'111~~Hll4 LLfl::IV(G)j = n > 2} 

LL~::: X(n) = { X(G) · X(G) I G E 91(n)} 

't "' x a ' .d .... z+ r.i::: i;)'l1 c E (n) ni;i'flL~'fl ~ r, s E 

' 
~~ c = r · s LL~::: 2.Jn < r + s < n + 1 
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" " I I " " ...... .., ... 41:111 I 4f t,/ cl di cl 4ldl '1 .... cl _, 

n11'l"ltJFINU ~"J"1~~~~1tJLYi'ElM1~1JVIL1tJUL1'El~Vl~~{)~~n11Yi~U1~L1J'El~i;JU'll'fl~UnL1tJU"llU 

... ~ ~,.J ~ %. .c, .... J .... ~ " .... ... ::. 
~fitJ~l"ln~uVI 3 LL~:::l"ln~i:.i~·~~~Vlfi ~Un11L1tJUL1'fl~Vl~~{)~~n11Yi~U1~L1J'fl~i;JU'lJ'fl~UnL1tJU'l!U 

~fitJ~~n~tl~ 3 i;i1~uvi~tiu~m4'ti~tJu~tJ~;u 
" 

n~~vi'l'flU1~Ltlui!n~tiuiu~fitJ~~n~tl~ 3 t1~L1tiufiu!_J1'l1LV1YiYi~1fmf L'lli;JfiU1J1 

nNLV1Yi~~1uF11 ~1U'lu 1 ~'fl~~tJu 38 Flu 1u111F1L1tiu~ 1 tln11~n~1 2545 ~1~~1r.:i1nm1~~LL1J1J • • 
Ln1:::n~~r.:i1n 9 ~'fl~~tJU ~1LilUn11Vl"1~'fl~L"1tJL-if1JVIL1tJu~'fl~Vl~~!j~~n11Yi~\.!1~L~'fN~U nui!n(fou 

n~~vi'l'flU1~ Lvmm4'mtlu~~1LilUn11~'flU~'ltJi;JUL'fl~ H'L'l~1LUn11~'flU 20 Fl11J Fl11J~::: 50 \.!1Vl Ln'fl . " " 
" ' 

~'flun ~ ~ vi'l'flEl1~ Fl11J i;i1~ L il'fl~1V1 n1~u"1 LL~'l 1 ~i!n L~'tJun~~ vi'l'flEl 1~li1n11V1 "1 ~'flu ~'ltl LL1J1JVI "1~'flu1 "1 • • 
' ' " i:J~ i~~VlflVl1~n11~tJU~'fl~Vl~~iJ~~n11Yi~U1~LU'fl~i1i'uLL~'ltl1F1:::LLUU~'El1J~1~LFl11:::~1"1tJH'~ti~ 

Vl"1~'fl1J z 

" . . 
i:.i~m1~4'tJVi1J~1 i!n Cfouiul!ntJ~~n~1tl~ 3 iJ m1~~1~11miiti~Yi'El 1 um1~uu~'fl~V1 ~~!i~~ 
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m1~4'ufi1f~tli'.lfi11J1l.J~~mnuL~'il~~1~iir.in11l.Jm1~uun11~'iltJfi1ru{;]P\1~{;1f~'il~LL1J1m.J t~uH' . .. 
" I lt #' I 

n11~utJLLuu11Jl.Jil'il ~1~fut!n ~ul..!il..!>Tnul.J M ntt'liJVi 3 "fl ~'ill.J~~ M ntt'l c.i~~l.J ~YI fiY11~ m n1uuL1'il~ 

LL1J1JTU'll'il~t!n~utJiu>Tnul.JMn~1iJ~ 3 ~1.~fun11~'iltJL~uH'iir.in1rnm1~utJn11~'ill..!fi1N{;]P!1~{;1f~'il~ .. 

" ' 
n~l.Jr;i'1J'iltl1~Lth..1t!m'!-uuiu>Tnul.JMn~1iJVi 3 'll'il~LNL1utJ~1tJ-D'1~~vim ~1LJ1'il~1tJ-D'1~ r.r~wr~ • 

" r;l')'ilU1~LL1J1JLn1::n~l.J (Cluster Sampling) l.J1 1 ~'il~~Ul..! r.nn~~~l.J~ 2 ~'il~L1Ul..! H'L'J~1Ll..!n11 

vi~~'il~ 20 i'J Ll.J~ LUl..!1::u::L1J~1 1 o '5"u~i1m1 iru~:: 2 i'J Ll.J~ 

" ' ' 
(fi1::LLtJtJn~l.J) r.i1ntunr.in1Tl.J~~ 10 nr.inTTl.J ~i~r.i1nvhnr.innl.JVi 1 n~nr.imrnVi 5 L~~"ILL~') vhn11 

tl1::Li1l..!c.i~~i~ L~Ul..! (fi1::LLt..1'\J11uu fi1fi1~) fi1f~~ 1 t~u 1 ~t!n ~u"WVi1 LL1J1JYl~~'ilu'5" ~c.i~Y11~ n1TL~t1l..!d'il~ • 

LL1J1Jt;U 'ilUU~ 1 ~i~r.i1nVi1iir.in11l.J~ 6 Ci~iir.imTl.J~ 10 L~~'"lLL~') Vi1m1tl1::Li1'1Jc.J~~i~~Ul..! (fi1::LL'WtJ 
II I I I 

11t11Jfi1fi1~) fi1f~Vi 2 t~ut~t!n~t1'1JVi1LL1J1JYJc;)~'i)1J'5"~c.i~Yl1~n11L~tJ'IJ~'il~LLUU1U iuuuVi 2 . .. 
" ' ' 

c.J~ m 1';)4'utl11nn~1t!n ~u '\JoDl..121' fitll.J M ntt'ltJVi 3 ~1l.J1Hl~'il1J cJ1t..1Ln ru?l n1T~UtJ~'il~ LL1JUt;U 

" ' " Q 0 I tJ 0 ., Clf ... I Qil .... 0 ., Q.Q.Clf .... .... ., 4 
l.Jlil1tJ')t..!l.J1nn'J11'iltJ~:: 50 'll'il~'"l1tJ')t..!tJnL1UtJVl~~l.J~ 'iltl1~l.J'IJU~1fi1'1JYl1~~Cl{;]Yl1::~1J .01 ~~l..!l..!'"l~ 

" ' ' 
Mtl'l.~~1 t!m'!-uuiu>Tnul.J M n~1iJVi 3 iJ fi11J1l.J~1l.J11m Vit1~Yl'il t t..1mn~ut..1~'il~ LLuu1tl ml.J iir.i mrnm1 . .. 
.. ..i.._.., " ..t 
LTUl..!n 11~ 'il'IJYI c.J')"l tJ ~ 11~'11 t..! .. 
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_.- .ci1_~ ".J ' td - ' '£11'"11'i!.l'Vl'U'in'bt1 ~-JJ'ltJPl1~1nn"'l1TtJ ~Jl1YiT Ml.JTUVIT 

~-rl'ltiP11~1nn"'l1r6'tlii-B'ti u'lrn~'NPl 
" 

n1T~ n1i1 L Uf"lf~tliii i;n.h~~~ ~L~'tlLmtJULVltllJ~~il.J ~Vii 1. Un1TLLmr.:iVlUUC1JVl1 f"1Nln Pl1~ i;if 

T~V1~1~unL'Ttiu~'l~fumT1JnmT1.<D'n~iJfi1.ummmr.:iV16tlC1Jvt1nuunL1tiu~'l~'l~fumT1JnmT1.<D'n~ilfi 

1.ummnl1C1Jvi1 LL~~L~'tl~n~1m1i.1ii.1~ufiT~vi~1~~~ii.1~V1i'lummmr.:iV1utfC1Jvt11"1ru1nP11~1nfnumT 

Hn~iJfi'lummntf C1Jvt1 

UC1JVl1 4 n~i)fi L~LLri n~iJfiLi;J1LL~~i;inr.:i~'tllJ n~i)fi~~1~1n1T1~ n~iJfi'l1i;i111Yi LL~~n~i)fi~1u'tlun~u 

ri'tlUL~fumTL1tJUn1T~'tluLi'tl~ 'Lr.:iVltJ~l.Jn1T U'tlnL'l~1LTtJUUn~ 12 LL~Un1T~'tlU LL~U'Cl~ 60 U1Yl ~'lU 

l!ni'.ruun~l.Jlil'lll"P.J1~1~S"um~1Jnm~1-Dn~;Hi1un1rnnilC1Jvt1 1~fuLLl1imrGtiumr~'tlU~'tl~ Lr.iY16~i.1 
" ' n1T ln1l.Jvt~n~lnTUn~L'Vhuu d1'tlUnLTtJUn~l.JVli;J~'tl~1JnmT1..nn'CliJfi1.ummntJn1vi1L1tiu~'tlmL~'l cn{ti 

" " •kf " 
I ti " #' 

~'tlu!S'tl~ 'Lr.iV1u~i.1mr ~~~'tl~n~l.J LLr;l~~n~a.JH'L'l~1 6 mu r.i1m!u~1n1r'3'i;i~~ii.1qV1fi1.umTLLmr.iV16 

UC1JV111"1ru1nP11~1nf Li'tl~ 'Lr.iV16~a.Jn1T 'Li;iti'l<DLLuu1'i;i~~ii.1qV1i'lummmr.:iV16uryvi11"1ru1nP11~1nf~04'ti 

~~mTiJL1"1T1~if-if'tl~~unn:J~1 ~~ii.1qV1i1.umrLLmr.iV1uuC1Jvi11"1ru1nP11~1nf·rn~unL1tiun~i.1 

VI i;}'(l'C)~~L~fu mr1J n n1T 1. .n n~iJfi1. ummnu CUVl1~~ n~1un L'foun~l.J l"l'llJ l"ll.J~L~L~fu mr1J nm r 1. .n n'Clilfi 
... " " " 

'lumTLLnuryvi1 'tlth~iiuti~1"1C1J~T~~u .os LL~~unL1tiu~n~~ii.1qY1i1.un1rLLmr.:iY1uuC1Jvi1 
'"1 ru1n P11~ i;if~~ 1. <D mmnu C1Jvt1i.11 n n~1un L1tiu~ii ~~ii.1 qYli'l um mm r.iVluu C\JVl1 f"1 ru1n P11~1n fu1u 

n~1~LL~~~1LL'Cl~UnL1tiu~iJ~~ii.1qV1i1.ummmr.iV16tf ryvt1f"1ru1nP11~1nf u1un~1~Hn~ilfi1.ummn 
I r. I I/ 

UC\J"11i.11nn~1unL1tiuViiJ~'Clia.JqV1fi'lummmr.:iV16tlryvi1f01ru1nP11~1nf~1 u'tlnr.i1n\l'l"1JmTL~'tln1..nn'Cl1fi 
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.... 
1111"11"111 

.. ...,_I':! " ' 
'fl1~1~!.l'Ylu~mfl T'Cl~P11~c;inr.i1rtf !f!T. ruNfi'l ih.i\hi 

T'Cl~P11~c;ir1r.i1rtf mJ~ L'ClnL'Ylmr.i1''\l 

~1~1'W'l'W'll'Cl~Ll!L>J>J'Clm;>Jr.i1n Z m xZ m xZ m x ... x Z m hJ Z k xZ k x Z k x ... x Z k 
1 2 3 r 1 2 3 s 

LL~'l~!f!{;)'CJriu LLn~L~£J'W LL~!: 'll1L~'J! Vl1~Ltlrttru~L~n'YlT'Cli1nil111«1~fUL'Cln~1T'ilU1J~1~"1L~mriu • 
' " n1T~~'"l'1°~1N ~~ n~1'lon1~ '1f 'W 'ClrJ1~ Lrrl (;11).J m~£JYl1J~1 n1T~~r.itl°\!'WL~ LL~ "1~Yi£J~~fimrn1~1'W'l'W'll'Cl~ .. .. .. 

" " ' 
Ll!L>J).J'Clm;>J Lvht!'W LL(;]hJ1~ LL~ ~N Ci~~ nttn.l!:'ll'Cl~ Llf L>J>J'Clm;).J ~~t!'Wm~ tl~~ Ln !fl LL'W'l ~"1Vir.i::~ntt1 Ci~ .. 

" ' " ~~r.itl°L;~n1T~~1~ LL~!:f'1'l1).Jlf1'W.j1'WV11~fi"lruc;iP11~c;if ;~L~LLri 'Yl~ttfl~1'W'l'WLU'Cl~r1J'W Yi'lll"lruc;i'l.!1).JfiTT).J 

" ' 
LL~!:L 'YI l"lill"I n1 ri1u t.J~ n 1 T~ ntt1\l'W'CJ nr.i1 nr.i !:U'W!l'Wt.J~~Ylfl(;l1).J L'Cl n ~1 T'lJ'Cl~ LLn~ L~ £J'W~~ n~1'l LL~'l !]~ 

" ~1>.J1rn~~1~~nttru::"ti'~"vt>J"1'll'Cl~Ll!L>J>J'Clm;>J1~~n~r:i£J 
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411 ilV ~ "' 

'el1'i'iVIU "ll'HY'Yl:::L~ 

'"'-!":! < co. 
'el1"11'iti'Ylu'im~n r'tl'1P11~i;inr.i1mt1'1!JY1fi fitjn~i;i 

c4'111JuP11~i;inr.i1rtftaiiiu u'Jrn~'J-'fif 
" 

.... " I ' 

mr~ n~ ~t.11*1~11*1T'1Uij~ i;i*~lJ1U L Yi'tl Lt!fom VltJU ~~ ilJ ~YlfiYl1'1 n1 rCfot.i~'Jl1 l*l rui;i Pl1~ i;if 
I I 9' I I 

c;.'tl_, 91i..i'Jt.1LL~::i;i1JL~'ll LL~::Lr.ii;il*J~Yii'.ji;J'tl~'ll1l*lrui;iP11~i;if "JJ'tl-lt!n~ui..iit.ilTfitilJ~n~tJYi 1 Yii'.jm~i;inr.i 

nrrlJn1r~m.m1r~'tlt.l~'JU mni1 Ll*lN'11t.ll*l rui;i Pl1~ i;if LL~::~ij mr~ i;inr.i mm n1r~ui..imr~'tl'\Ji;]1lJUn ~ 
~ . 

n~ lJ i;i'J 'tlU1'1 Lllt.ium'Tui..iii..ilT fiUlJ ~ n~1tJYi 

nt'1LYIYilJ~1l..!l*lr Jl11*l~Ul..!~ 1 tlmr~n~1 2545 91t.1'Jl..! 2 iX'tl-l~Ul..!1 ~:: 52 I'll.! LVlULLU-lLUl..!n~lJ 
YIVl~'tN ~'tl n~lJ~~ut.1ti;ium~U1nr.inrrnmrL!-ui..imrM1t.1~1Jumrv11tl*lN'11l..!l*lrui;iP11~i;if 1 iX1rNL!-ut.1 • 

H'L1J~1~ut.1 1 o i'JLlJ-' ti;imtlt.1mr1iXl*l1J1lJ~L~mnumrvhtl*lN-'1t.1Plrui;iP11~i;ifriuun~ut.1 H'L1J~1 2 f'J 
" 

LlJ-1 LL~::~tJ'\..!~'Jl11*lcUi;JPl1~i;Jf ~'tl-391'\..!'J'\..!LL~::i;i'JL~'ll 1-D'L'J~1 8 f'JLlJ-1 LL~::n~lJl*l'JlJl*llJ ~'tl n~lJ~~tJ'\..!LUIU • • • . ' ~ 

m~i;inr.imrlJ mr~ut.1n1r~'tlt.1i;J1lJ1.ln~ 1 iX'tl-l~ui..i 1-DL'J~1~ut.1 8 i'JLlJ-1 Li1'tln~lJi;i'J'tlU1'1'1'1~'tl-' • 
mh.J ~tJ'\..!PlrlJ i;]1lJ L u'tl·~1~ ri1~'\..!Vl H LL~') en4'ut iXn~lJ i;i'J'tlU1'1~'1~'tl'1 n~lJ °t11 LLUUYI Vl~'tlU1' ~~~ 

"' "' ' "' 

ilJ~Y1t°Y11'1 n1n1'ut.1~'ll11*lrui;iP11~i;if Li'tl'141t.1'Jt.1LL~::i;i'JL~'ll HL1J~1 1 f'J LlJ-' LL~::v11LLuu~'tlumlJLr.i i;i 

l*l~~i1i;J'tl~"l!11*lrui;iP11~i;if HL1J~1 0.30 i'JLlJ-' i;ir1Jr.i1iXl*l::LLt.1t.1LL~~::-if'tli;i1lJLnru'Yl~ri1~i..i~H LL~'Ju1 

l'l::LL'\..!l..!~L~thi 1 mr~ Ll'ln::i t~u Lmuu L V1 uu l*l::LL'\..!l..!L 'tl~ u~1~r.i 1 n LLUUYI c;i~'tlu1' ~ ~~ilJ ~Y1t°Y11'1 mr 
' ~ 

L1-m.1~'Jl11'lrui;iP11~i;if ~'il-l41t.1'Jl..!LL~::i;i'JL~'ll 'll'tl-l'1-l~'tl-ln~lJ tuiumrnc;iMiULLlJl..! - ~YJ\lu (Mann -• 
Whitney test) LL~::Lt!forn Yi tJU l*l::LL '\..!t.IL 'U~tJ~L~"'l1 nLLUlJ~'tllJ C11lJ L "'l i;]I*) ~~ij i;l't)~'Jl1 l*l rui;i Pl1~ i;if LU!tJ H' 

mrYl~~'tllJ t (Two Independent Samples) 

SI " ' I 

~~ mr~4'u l*lT-.luur1 n!J~1 ~~ilJ ~YlfiY11-.lmrL!-ut.1~'ll11'lrui;iP11~ i;if c;.'tl..,41t.1'Jl..!LL~::i;i'J L~'ll LLf'l:: 
I ii I I 

L"'li;Jl*l~Yiiii;J'tl~'Jl11'lrui;iP11~i;if 'll'tl-lUm1'ut.1it.1lTfitJlJ~n~1tJYi 1 Yiiimr4'c;imm1r~ut.1mr~'tll..!~'JtJn1~ 

v11LFlN-l1l..!l*lrui;iP11~i;if~..,n~1~i1mr4'c;inr.inrrnmrL1-ut.1mr~'fll..!mlJun~ ~r::~ut!u~1Rt1J .05 LLf'l:: 

.01 i;]1lJ~1~1J 
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n1'3An~1'1fin1'3'1 b~'i1~~~':l'U U'3~n'fl'lJ8ll'fl.:J b vJ~ b~.:J eJ~ n8ll'fl.:J bb '3b 'U b'lf 'i1 ij n~ 

'lJ1.:JU'3~ bl1Vlb cu U'3~b VI PIL Vl!J t~!!°Li'b VI ~.u~ n1'3b~ !J':l b 'lJ'U 'i.:J~ b'fl n.fi 

' " 
Lfi~'tl~UtJ~tJL~1 

" " " m-::LU'tl~ LL~::~l 1t.itl)'::L l'l f'!Ll'lu ~'m Ll'l l'lill'lmn~m LtJtJ'll'tl~f~~ L'tl ni "r'itJ~ 1itlLL tJtJn1)'L~m LtJt.if~~ 

L'tlni'll'tl~L"lln~nim~1~ ii~~n'lJ'tl~LLil'l'l'tlVli~ilLFIN~~1~~~nLLtJtJLlln"ll::LntJ'tlflL~tJil11>J1n ~t.1Vi11lX 
n1 )'~ LFl r1 ::-XL •,fa L=B~ ~ ~ n'll'tl~ LLi~t.11~i'.h.E>J1 rui!'tlu 't t.1~1 ri;i'l'tltl1~u1~'l!U!11Vi1 'lUf u1 n>J1 n ~~'1t.iL ~'tl 
i;in~ ~'tltJ m1 >J ~ n ~'tl~'ll'tl..: ~fl mr~ Ll'l r1::~~m ~u L l'l l'lill'l m~ ::~1~~ 1ri;i'l'tlu 1~ Ul'lU n T"1Ll1Ll11Tl'lfl?J1n 

Jl1UL~ L~'tltJL'll i;i1~1 rltJ~~ Cl.!~IJij 50 °c L~'tl'l!::~1~fi1 ~~ LlltJ~'lt.ith::n'tltJ'll?l~ LLir?J~'tl'tl n 'ltl LL~'l'11~11 
" " ' 

i;i'l?Ju 1~~~~ mr'll::~ 1~>J1 ~ n~ rtlLLtJtJ mn~m LtJi!f~~ L 'tl nofi1 n l'lf~~il~ 
" 

" 
tin n!J~1ztl LL uu m n~ m Lut.if~ ~ L ?J n'lf ~~~ 
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yu~~ SL L Jt\MUl-IU 1Uij1 

~fl~1f\f\HJ,1J-Ug,1 

.. 
111111f1,m in_g.yc-~ jg,L-01L-O Dti.m,u ~~ nLc-t-~MflLb::~u ~Ul!.JU g,1~c-~c.LC.~LUl!!UI!! LA. 1 

JU g, 1 ~C-£!"\111 W~1~ LU l!lUl!:I LA. 1 !"\~I!! C.LflrtLC.l!:I flL!!i:::~u ~Ul!.JU g, 1 ~ C-£C.L c,~ LU l!!Ul!l LA. 1 
,, ' 

fu~LfL~ 

~c.rtc-_g.~ LU 11,kl 11fl~ 1 g,t:m~~~L~U ('lg,~ng,~1!:11 ~ L~l!:I rt LC.I!! ~fl~1 ~~tt}fl}~f\LC-c-g,rr.Lf\k'\rtLC.l!:I c-c.11-n i 
I I I I II 

rt'~c-g,a.Lf\k'l.rtLC.l!:I Lk'\ l.1~Lrtl-~~l!:IUI!! LA. 1n!J1n~l!:I C.LflrtLC.l!:I fl Lb:::~ U ~Ul!.JU g, 1 ~C-£ C.LC.~l-U l!:!Ul!:I LA. 1 U Lb rt'~ 
' ' 

t-BIL.l-l'\11'\f'tl,~~l,IJ'\~l,Ul,~l'\t'-1~\t-~ ~111.,.i;\U~~l,UtU;J (666 ~) J>M._t\B~~~ j~tl.%U 11~1 L..~~f\L..t't'~MllL..!!i;;W 

~Ul!.JU g,1 ~C-£ C.LC.~ LU l!:!Ul!:I LA. iu Lbn_g.y C-~11,klUL~k'\ 1 rtL~ t'!\f\1-}J c-~u Lbf\,kl LfA 1 Lf\k\rtLC.l!:I ~~!"\~ G !"\LC-
" 1 I 'Ii 

f\~C-l?ill'.C-l?iLA.rt,~C-l?ill'.Lf\k\rtLC.l!:I L~ Lk\~LUl1fl~ 111flij11~t ~ ~~flLJ(-,, ' 
c-g,LA.rt,~C-l?ill'.L f\k\rtLC.l!l L~ Lk1.11£k1.L~ 

.. 
~fl~1f\f\1Mll-Ul?i1111111f1~!"\\f\j.}Jt-~rtL~f\j.}JC-~~U\\L!:\ ~C.rtt-~LU UL bL~ 11L~LA. ~t-g,LA.rt,~M~,fT.Lf\k\ 

' ' 

rt LC.l!:l 11,V U Lrtf\!iJ1 ~JU g, i ~C-£1"\~1c-g, rr.rtJ{o1 rt LC.tel t-L ~k'l.::~jf\~rt ~rt LC.I!! t-~ ~11 ~f\~1rtL~l1fl~111£f1tJ.L~ U t-L~ ~ 

l.1~ LrtL~ c-g,LA.rt,~fl C.~f\~U ~ ~ U U C-~C-Ll1C.,~111nlJ1 ~11£ c-g,~~ ~1'U LbLrtU g,g,C,LC.~JU g, 1 ~ C-£1"\~1c-g,rr.rtJI-1 rtLC.lel 
' ' ' 

~ li~t~f\,kl w~1:::ru If.I"\ i 11~ L ~rtL L-O JUg,1 ~C-£!"\111 c.fl~1~LU~ ,tig,~c-g,~(el1:::~11 f\~lel C.Lfl rtLC.lel flLb:::~u ~ul!. 
,, ' ' 

JU g, 1 ~C-£ C.LC.~LU ~ ,til?it: t-l?i~lel1 flt.~ !"\,kl Lc-L~ rt'~t-l?i!T.Lf\k'l.rtLC.lel ~~t-l?it.A.rt' ~u LbL rtu g,g,n111 w ~1::: ~11 C.LC. 

~JU l?i1 ~ t-£1"\~1C-l?i lT.rtJ{-1 rt LC.tel ~,ti~LU fl~1 C-Ll1C.,'imf\~11f\ 11j l?il-01 l-0 D ~~Lu a~fl(,~ 11l?i~lel1 ~C-l?il.A.rt' ~C-l?ill'.L f\k'\ 

rt LC.I!!~ ,ti~ LUI"\ lj-U g, 1 ~C-£!"\111 W~1~ LU lelt!lel LA. 1:: ~11JU g, 1 ~t-£ C.LC.~ LU l!:lt!lel LA. 1Jil!.fl1 ::~f1~ \~LU L~U ~~t ,, 

:::!"\~ ,tit-J:1 _fu l!.f\ 1 Lrt ~~LbLg, 

• 
~lell.A.f\l?i flru~g, fl~ LbL~l-O~LleJC-l?i~ LRU~rttA.ll~LbL@, 

l!:7 _,PD _, .. -~ _, 

,U~~ L~~l!!LU 

L~Ut-~LU ~u.g~ llLn 
" ,.,. 0 b 

fl~1 

Jl,UlM ~.t-~n.n., f.ll ~M~LU~ f.@,ttt-~~~, ~~,, Jl,U ~, ~.t-~ 
p i;;,..,. ~ ,..,. II:>' p p i;;,..,. 

e.Le.~LUl:-~llP~,!-~Uft,tt~x~t!!:-~i~,ffe1oll~ll:-~,,t-~1A.ttY,~t-~11PLM.k'\ttLe.~~x~LU 



n1A1~1 ~~ni 

'el1r.i1-a!lvlmn'l!f1 1'fl~P11~i;in911u 'flHuu ~i.iYlM • 

~ I 

1~~ n~1 L Yl ritiri n1 ni;i1m.J~11l.J1 [;11fi1\!i~ Ll"l 11:;~1,XiJ L \l'i1~11 \n ~ L~U~ nu~ 11c;i'J'flth~ ~i.iYi 
'"' ~ 

~L'"1T1:;\f MD-1 LL~:;u1~11l.J1[;11~1\!i~L'"111:;\fm~1'11t1~~1~'ii1\!-if'fll.J~'ll'fl~n11~tJfuLYiuu~1~fun11 .... ~ ~ 

~L'"111:;iL:n~ilil.J1ru'll'fl~fi1~ilil.J1ruu'flu1 4 'l!til?l~'fl Zn Ni Sr LL~:; Ba li.i~1~c;i')'flU1~~\!~'lm'"11'fl~~ 

tJ ~ - ' ., - ' .J c;' al !"41 .1 L n L[;11l.JL[;l'fl1'll'fl~n11')1')N~ L'fln'l!LL1J1Jn1:;91u1"1')1l.Jtl1') '"1~\! bi?lUl.Jn1mn L'JJc.rnn1:;Y11J'll'fl~ L\!'fl~11 

~'lun1~tJfuvnnijLi;i'flfLti'fl~r.i1nn11en'fli.i~u'll'fl~L~i.if~~L'tln•:n1i.i~Ltlni;ifl.Jw~:;mmri1'lliohil.Jt11:;~Y1f 

LL'fl~~1 L ~'fl L ,_n~c.J~ n11~ L'"111:;\f~iJl"l'l1l.JLL~\!~1 ~ LL~:;1~°r11 n11[;1T')"!~'fl1J'"1')1l.JtJ1 L~'fl~'fl'll'Cl~ fi1\!-if 'fll.J~ .... ~ 

.J ti J' ti ... ~ Q Q .. ... I Q " t.- .J t.o .t ~ ... 
YlM1~'ll\!l?l'JUn1TLurnrnYluuc.i~mnLrin:;~'ll'fl~~11i;i')iat11~1?1i.i MD-1 l?l'lUfi1\!'ll'i'll.J~Yl~11~'lli.ii.inu '"' ~ 

ioh~1~fuT'fl~n11~ L'"111:;\f MD-1 "11nJl1'"1~'l!1fi1MYlt11 l.J~1~Yltl1~Uti'JL'1!1L'J~~ tJ1:;LYlPl'fl'Cl~L[;lTL~U 

Lrii'fl~~ Ltln 'lmi1 L(;l'flf'llia~ mn11J f~~ L'flniLLuum-:;r.nu ri'l1).Jtl1'Jl"l~i.i c.i~ nT:;YJu 

'll'fl~L~'fl~1~ m1-n'iai.i~U'll'fl~L~\!f~~L'Elni Fhil.Jt11:;~YlfLL'El~~1 
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(An Experimental Design for Measuring Normal Reaction Shift due to an 

Exertion of Horizontal Force on an Object) 

n1~~~1 ~~ni 

'£l1~1'i!lvlmm~n 1'El~Pl1Mln"l11U M.CU1M1l'i' ~~Lnfil, 

~"li'ltJP11M111lil1~uu0.J'l!1 Pi~tl~~~~'ll 

I I I 9' 

vi1 n1~'El'El n LL'i.JU n1 rn ~~'El~ Vi LL~~~ L ~ L ~'Wei~ n11L~'El'W~1 LL vii.l~'JJ'El~ LL 'W'l LLNtJnmu 1 LL 'W'l'il1 nViYi'W 

m::vi1~-a1'1;JCJLd-aiiLLNll1tJ'W'tlnL'WLL'W'lnu~1m::vi1~'EJ1'1;]Cl~'WL'Wll1'l::~~~~~Cii;i ~'ltJn1n1~LLtJ'W~'W • • • 
1::vi~1~1' I;] Cl LL~::~1'W LL~'lvl1 n111' ~ LLNtJnmm LL 'W'l'il 1 ntlratJ~ n1::vi1 I;] N ~1 LL vii.l~'JJ'El~ LLtJ'W~'WLL~~::LLtJ'W • u .., 

... 
~ ~'ll'El~ n 11~ Lfi\11 :;~LLNU!j ITTtJ1 LL 'W'l'il 1 nU'tltJ L V1~1ilu11tJ~ ~1 LL Vl il~'ll'El~ LL 'W'l LLNtJ!jfilm LL 'W'l'il 1 n~Vi fi 

' ... 
t~tJL'Wmrn~~ra~i:J~fimrn~~'El~ 2 ~fi~-a LLuuH'~n~ci'l~LL~::LLuuH'Lri~ra~1'~LLN LL~::vi1m~Vl~~ra~~1 

' ... ' 
ll1tJLi1f L~'El'W1'1lL~tJ'l rl'W 5 filf~ LYi'El t~~~n111Lfiln::~il fil'l1~Clni1!-a~LL).]'W~1 t~uvi1m1i;in"l~'EJUfil'l1~ 

" 
t.h L~'Eln'El 'JJ'El~ n1 ~Vl ~~ 'El~ ~1~~'ltJ n1 ~Ltffou LVl tJ U1::u::'-"11~'1J'El~ LL 'W'l LLNU!jITTtJ1 LL'W'l'il1 n Ci~'ll'El1.J 1' I;] ~~1~ 

r.i1nn1rn~~'El~rlU~~n11~1'W'lCUVl1~Vl~~nLL~::1~LL~~~tiXL~'W~1LL'W'lLLNU!jITTm LL'W'l'il1n~1~r.i1nn11 
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(USING MOUSE AS A TOOL IN MEASURING MOTION OF TORSION 

PENDULUM) 

ll11"11'1f1 YJ~ni 

~'J!'JtJPl11Mir1r.i11uuC\j'll1 Pl~tl~~~~'ll 

c.i''ll'Jtifil1~ 111nr.i11tfil1J.J~ lJ 111:;\l~:;t.i~u 
" 

L 'J~1~h'l1 ~') tJ Lurnn 1).J~ L~ tJtJ~tJ~1'Vlfu fl'JU FJJ.J n1 T~'fl ~11-if 'fllJ~T::'VI~ 1\1 L).J1i nu fl'flJ.JW'J Ll?l'tlf em n11 

~~LL~ ~\IV11\l'"l'flll1Yi LL~ :;w ).Jvi'tl'fl n ).J1 L tJ TU n11~ fl')1).Ji ).JitJfiT::'Vl~1\I n1rn1:;~ ~ L~\l).J).J nu L')~1 LL~::n n~ " . 
fl'J1J.J i ).JitJfiT::'Vl~1\I fl'J1J.J L~'J L~\IJ.JJ.J nu n1 rn1:;~ ~ L~\IJ.J ).J r.i1 n n11Vl ~~'f!U fl')1J.J L ~ tl\I LL~ ::fl') 1J.J LL~tJ'll'fl\I • • 

I II I.I' I • 

Lfl1'fl\lij'tl 1 tJn11~~J.JJ.JT::'Vl~1\I 15 0\1 180 'fl\IPl1 L~tJ1'~1'11J.JJ.J~1ntJ 10 flf\IVJLLi;i~:;).J).J YiU~1Lfl1'tl\lij'tl • • • 

L~'fl,j1 Lfl1'fl\lij'fl1tl~~Yi ~ ~m1J.J m1Lri~'Clu~'JJ'tl\11::urnYiu~~J.Ju~ 'L~un L1'flu1 'lJ ~).J ~ui;i1-:i1 ~~11 ~ 

fl')1J.Jri'll'fl\ILLn~\l'fltj1u-rl'J\I 0.15 0\1 0.25 TtltJi;i'f)~l.11~ Lfl'°f'fl\lij!l~1J.J11[l~r;)~~~nnJ.J'll!l\11::uu1~~tJ 
LL~ ~\IL~ L ~tJn\I n 1rnn~-:i LLUU LUtJ"11U 'll\.11 ~'ll'fl\I LL 'flJ.JYi ~~ ~ LL~::fl'J1 ).JiJ.JitJflT::'V1~1\I fl')1J.J L~') L=R\l~).J nu 

mrn1:;~ ~ L~\l).JJ.J~l1n11LU~tl\JLLU~\l 1111J.JL')~1 'fi'tJLU\Jt.l~J.J1r.i1 nLLN ~1\Jn11Lfl~'fl\J~ Lfl1'fl\lij'fl~ ~n11 • 
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(DEVELOPMENT OF AN EXPERIMENTAL SET ON LINEAR MOTION FOR 

THE UPPER SECONDARY LEVEL) 

'411'111~'if1 

'fl1~1~!lvimn~1 ~'li'lEJP11~i;inr.i1r6 ~1'~~ Ylf~tl"tJC\I 

'fl1'"l1TtJ lilT.M.JUT1HlU1 '.l'IPllJ(\l~\l'n 

mr'tj~m•1f.:itliJr.ivi~.:imJ1EJ L~~~~1'1LL~~~(ij.JU1'lllilYllil~'CM ~~'I n1TLPl~~U~LULLU'.Ji;JN 't~iJ • • • 

i.Jr~~Ylflll1~~1Un1T~EJUn1T~~Ui;J1l.JLnru"t1 80/80 L~~~n1!n~~il.J~YliY11.:imrL1EJu LL~~L'"li;JPI~~~ 
., ... col ... ., .J " J' col ., J' ~ "· I _, .J 

'll lilYl lil~~'l'll~'IUn LTEJUYl LTEJUlil'.lEJ'll lilYl lil~~'IYlM1'1'll\J 'lllilYllil~~'IYl~(ij.JU1'1JU ~'llur~n~u n1TLTUU LT~'I • • • 
'8i;ir1 LT'.l Pl'.l1l.J LT'.l Pl'.l1l.J Li.:i mri;in'JJ~.:i1' i;i Qll1EJL~LLN t tJl.J ci'.l.:J'll~.:i t~ n LL~~P1'.l1l.Jil.J~utfr~~~1.:i 

Pl'.l1l.JLT'.ln1.JL'.l~1 ~'ln1TY!lil~~.:ii.Jr~~Ylflll1~'ll~'l11ilYllil~~.:ii;inr.i~~1.JIOl1n~~n1TYllil~~'ILUULUi;J1l.Jn!) 

n1TLPl~~u~ n1rn1fiJC\J11Tt"l'll~'l11ilYllil~~'ILlilEJn1TUT~Lnu'JJ~'l~Lzjm'll1C\j91u'.lu 5 vhu LL~~n1T~1 

i.Jr~~Ylfi11 1~Y11.:i n1r~m~1 LlilEJL oDLn ruen 80180 mrnvi~~.:i~~u't-D' n~l.J 11i'.l~tl1.:i~1~l.J1'"nn mr~l.J'll~.:ill'n • • 
" ' 

~EJuoft'u,j'fiEJl.J~n1!nlJY1 4 LN~EJuur1~1Yl'fjYlml"'ll.J ~.:i~1'viuP1rn'll~l.J1 91u'.lu 15 Yiu tviEJ't-DL'.l~1'tu 

m~~~u 12 1"'111.J 1"'111.J~~ 50 u1Y1 

~~n1T~~EJ~1.J~1 

1. 1 lilYl vi~~.:iiJi.Jr~~V1fi111~Y11.:i'fjV1mP11~ i;ifLtlu1i.Ji;i1l.Jn!) mrLPl~~u~'ll~.:iil'l 11iu LL~~iJ fiJru/11~ 

~£J'tur~~1.J~l.J1n 
"' 
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d .... o'A~ ~ QI CV 91'1 CV 

b'i'fl.:I n1'i'Jb'°1'i1~Vlu'ii.J1{\Wl~n'J bbiJ.:in1'U~bb~~~.:in~·ti 1.'UeJn 

~1vifuviin~ ~'i ~VJ!J1 Pr1~ ~'iutu-i1 ~ 81J'fl.:i~TI1uu'i1'11.ii'iJ 

(A DEVELOPMENT OF LABORATORIES MANUAL FOR ENVIRONMENT 

CHEMISTRY LABORATORY ON ANALYSIS OF LEAD MANGANESE AND 

ZINC CONTENT IN VEGETABLES FOR THE RAJABHAT INSTITUTE'S 

BACHELOR OF SCIENCE CURRICULUM) 

~1'1111'111 

'el1"11~f1flmm~n nl\ll'11Mln"'l1TU VlT.ru!JjYl'li L"'l1cyvh1u 

n1-:iP11~r;inr.i1Tu VlT.tfr~L~1j PlTLYILT"'ltJ 

" -:i1'l.!'14' £JULU'l.!'l1l.!'14'£J L=ft-:iVJ vi~?J-:iiirl' r;i m.J T~~-:i fii" • 
' ... 

L Yl'a 

Lf;1Tm.J~1rn~~1£J er n r;i')?Jtl1\l ~1t-1fu'1 L~n~i.fiJhn ru L~\-l~t-1t1n~')£J'1fl?J~(;l'ail~ nLL'aU'l!?Jf"r'li'l.!-~ LUn L VJ T 

L Yl'Lr;i L~ r;i°T 2) H'~1Tti?l£JMl1£J~ m~1~~~ L(;1T£J~~1rn ~~1£] er n r;i')'tltl1\l LU~~1\l LU'l.!UVJU~mi n1T~1t-1fu 

t1n~ni;1 LL~~ 3) ~n'r!1c.J~n1T~£J'l.!~~1'l.!lin'r!~nT~U')'l.!n1TVJ1-:i'1VJmPl1~r;ifi'l.!uTru1m~ LL~~v11'l.!Lr.ir;i .. .. 
"'1~VJ1-:i'1VJm1'11~ r;if'lJ?J-:it!n ~ n'r!1~ ~tl'l.! Li;itJ 1-if uVJu~u"i m~~~~1-:i~'l.! 

04'£JL~Lmn~1LU'l.!mntl'l.! 3 (;l?J'l.! ~'tl 1) "'11m~VJVl~?J-:i1'l.!lX?J-:iu~mimT'1VlmP11~r;if 2) tl1c.J~ 
I ~ I ~ 

Y11.Jlr.i1 n-if ?J 1 ~1~~1\l LU'l.!UVJUDmi n1~Yl~'ailli'\l ~~'a n1T~'a'l.! 3) tl1UYlunmi n1TYl~~1\l~'l.!LUV1Vl~'a\l 
" ' ~'a'l.!LV1£J1-ifn~i1r;i')?Jt11-:i ~'a t1n~n'rf1'1'll1L'anL"'1ii i'Willi 3 ~ru~'1VlmP11~r;if ~Cl1U'l.!T1'Jln11LYl'll~UT . ..., . 

1. ~1~ti?J£J~~1£Jc.J~~T~t-1~1-:inTVlL'l.!r;i1m-if~-if'l.! nuLe:!LV1TL"'l'l.!LU?Jf?J'tlnL'l!!11 35% 'LvimE~1r;i~ 

'tlr;in~')'l.! 1 : 2 'Lvim.E~1r;i~ LU'l.!'tlr;in~')'l.!~1-ift'l.!m~tl'a£J~~1£JernmviL~mm1-:ii11-:i erniJ-:i LL~~ern • • 
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f"l:::tJ°1 L~'a~Lf>ln:::t.ft.fh.i1ru[;l:::~'l LL>.J~m\l~ LL~:::i~ n:::~[;11>.J~1~u L~~'au~::: 103.22, 103.45 LL~::: 

100.92 [;11>.J~1~U 

2. ~1mrnmJ'V1"1~'a~tu~'a~t1n~mJ'V11~~VlmP\1~[;lftl1>.J1~oo.Ju1LuuuV1t1n~mJ' 3 uVI 

tln~mJ' ~'a n) n1J'~Lf"ln:::t.fm>.J1ClJ[;l:::~'lL\ltrnm"1L~tJ'ln'l1~~~ L"1tJ~fi'a:::[;l'a>.JijnLL'aU'll'af~-B'u­

~ LUn L VI)' L ~L[;]L).J [;11 'lJ) n1J'~ Lf"ln:::t.fill>.J1 rumN mil~ t ucr nu~ L"1 tJ~fi'a:::[;l'a>.Ji1 n LL'aU'Jl'afaiu-~ Ltln L VI)' • 

L ~L[;]L>.J [;11 LL~::: f"l) n1J'~ Lf01J'1:::t.f m>.J1 rui~ n:::~t ucr n fOl:::tJ1 L"1tJ~fi'a:::[;l'a>.Ji1 nLL'aU'll'afaiu-~ Ltln L VI)' L ~L[;l 

uVltl~~ m )'~'Jl1tln~ mnf>l~~fl1'l:::LL'l "1~'a>.J . C,J~ mJ'~uul. mJ'tJ'au~~1u~fi 

OAOC 

(AN ANALYSIS OF LOCAL WISDOM AND TECHNOLOGY AS RELATED 

TO SCIENCE IN THE UPPER NORTHERN PART OF THAILAND) 

.. ~ ... t":! ' .., ' 4 .Q ' 

'fl1~1'it1'Vlu'im~1 J''a~P\1~[;ln~1J'u "11.ru~_J"r'l~i:t L~n1J"r'lVltJ 

' #' IS,, 

1'a~P\1~ [;]T1~1rn "11. ~>.JM1 'l~i:t'a~\l'atl 

1'a~P\1~[;1J'1~11tf "11.tl1:::L~1'3 P11LYlh~i! 

" " ' m1~{uf>lf~\H'.j~"1~~~>.J1u 3 tl1:::m1 ~'a 1) LYi'a~1n~ 1'lun>.J LL~:::m1{"1n~>.J"ll'a~JJiji1'1J'1J1 
I SI I I 

Vl'a~ nu LL~:::LVlf>l L \! fouYiuiJ1u 1 \lfl1 fO) L ~'1'a [;l'a\!Ut.! 1 ~ LU\l~).J') "1~~ 2) LYi'a~ Lf0111:::t.fJJi1U'1J '1J1Yl'a~ nt.1 
ti I I I 

LL~:::LVlf"l L \! t~uYiuiJ1u1 \lL=D~~VltJ1 P\1~ [;lf[;l'l>.J~).J') "1~~VlL~{ "1 H 3) LYi'atl11Ji1i1 '1! '1J1Vl'a~ n\J LL~::: 

124 



~~ n~ r;JT~'Jl1';)Vltn P\1~ r;ifl \JT:;~rn . .h:;mJ ~ m~n LL~:;lJfitl~ ~m~n r;J?J\Ji;l\Jr;J1~LL\J'l ~ i;'l~1 cn'ltl fil'l1~i~~Wf 
" " r:;~~1~1VlmP11~r;ifLV1f"'l'i:1Jfou LL~:;i.:if"'l~ ti;-it1ilmr~1Ltli.Jmr 7 -ii.Jr;i?Ji.J ~?J 1) ~1nr.i.n'?l1-J~Lm~~i:in 

I 9' I 

uC1J C1J1Vf ?J~ Cii.JLL~~L Vl fil t iJ fouYli.Ju1iJ1 i.Jn1 f"'lmi1?Jr;J?Ji.JtJiJ 2) rr;iun~ LL~~~ i;-in~~i:inu'11 C1J1Vf?J.:i Cii.JLL~~ 
" f SI I 

LVl fil t \J fouY!iJU1\J 3) L~?ln i;i'r;i LL Vl\J'll?l.:l1Ji1U '11 '1J1Vl?l.:J CiiJLL~~LVl fil t \J t~~Yl\JU1\JL \JLL~~~n~~ LYl?Ji11~1 

';) Lfi\11~\f 4} ';) Lfi\T1~t-f-h'?J>.!~~ LrltJntJn~~11cn~1iJ~~ n mrn1.:i1Vltn P\1~ r;ifl.i;-i?JtjU1.:J 5) \l1CJ~ n1T 

';) Lfiln~tf~1cnhJ1 ~ ~ L~ m'll1 C1J~r.i1rn,n fur?J.:i 6) 4' ~Vi1j1i.Ji?l1-J~ LL i.J')Vl 1~ m ri11i:ii'Ju '1J '1J1Vf ?J.:i ~i.JLL~ ~ 
9' I 

LVl fil L \J L~UYJ\JU1\J1U~?l i;'ILL Vlrn~1-?JL~1'~ ntJ~~ n~r;ir';)Vltn P\1~ r;if 7) il1JJijUC1J C1J1Vl?l~ niJLL~~LVlfil L \J L~U 
" I 

Yli.Ju1i.J 1 i.Jn~ ~ ~1~1 ~1tlT~tJ n i;f L tli.Ji;i'r;i?Jtl1.:i 1 i.Jm r4' i;-iVi1~?J m T~ m~nVl 1-:i';)Vlm P\1~ r;if 

I 9' 

1. 4'i;-in~~JJnUC1JC1J1Vl?l~n\JLL~~LVlfi\L\JL~~Yli.Ju1\JL\JJl1filmi1?J(;l?l\JtJ\J1cn 7 n~~ LLtlnn~~(;l1~ 

ur.i4't1~1cn 4 n~~ (?l1~1T ~?ltjm~tl Lfili?l~~~iA~ LL~~tnfm~1LTf'l) LL~~n~~~'1ll~'l\JU'"l4't1~~n 3 
I ~ ~ 

n~~ (fil~\J1f'l~ ?l1'llYi LL~~\J\JVl\J1n1T) 

I I 
I C/IC/I .., Q. .. 1eil q ~ I 4::JI Ci I 

2. n~~Vl~~~nmnV1tnP11~r;irV1n~1'111LLVlrn'elt1~~1nV1M1 fil?l n~~m'llYi T'el~~~~1 fil'el n~~ 
" " \J "I " " 

m~1r LL~~~?JtJ~~i;-i ~?J n~~mfn~1 LTfil LL~~~1'll11'll1';)V1mfiil1~ r;if~i:i~~ nmrL~?J 1-D'?Jfiu1t11cn~1n~ • • 

I 9' 

3. ~1~1rn4'i;-iVi1j1\J-h'?l1-J~ LL~ i;)~ LL \J'lVl1.:J 1 \Jn1Til1JJi'JU ClJ '1J1Vl?l~ Cii.J LL~~L Vl fil t \J t~uYliJU1\JLL~ 

~~n~~hfa?JV"ILLVlrn~~L\JT1tJ1'll11Vltnfiil1~r;Jf T~~tJUT~Cl~~n~1r;J?l\JU~1tl LL~~T~~tJlJfitl~~n~1(;l?l\J 

i;l\J~~ 1 \J~~T?J~1~Vl n n~~ • • 

I 9' 

JJijtl C1J '1J1Vl?l~ Cii.J, LVl fil t \J fauYliJU1\JJl1 filmi1?Jr;J?J\JtJ\J, ~~ n n1TVl1~1Vlm P\1~ r;if 
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"'1V1~tJunfiin~1'i~~tJmryry1(?1~ iqr11uu'31~n£J 

(A DEVELOPMENT OF THE SOLAR - WATER PUMPING SYSTEM WITH 

INSTRUCTIONAL IMPLICATION FOR RAJABHAT INSTITUTE'S 

UNDERGRADUATE STUDENTS) 

~1'111~"111 

--c.1_ ~ ' .,, ' .Q Q ' 

'el1~1~!.l'Vl1J~n'l~t1 1'tl'1 P\1~(;111~1m (;)1.CU!J~Yl'1M L~1'1J'WVl£J 

1'tl'1P\1~i;J11~11tJ i;t1.C\JM11'f CJ~ Lnf"1 

~ ~'i-:i uvitJljtlm n 1111 ti~'l!1Y1 i'1'11tJnu~'1 LL r;i i;i~'tl~ 
' ... 

mryry1~i~ L\Jn11~ntt1(;11~F1'l1~~'1~~1£J~'1mh'l WS4'£JL~~~1'11::utJLF11''tl'1~rnl1"Wi'1'11\JLL~'1 
"' "' 

I ll I I I 9' 

LF11'tl'14' n1 L 'tltl1'l!Ui;i~ n~ u~ LL~::LF11'tl'1~tJ'l!Ui;i~ n~u n 1::LL vi n L~ m tl11~uu LF11'tl'1~utl1Y1~'1'11tiLL~'1 
"" .-d t.. ~ a t.. d t.. ~ - r ..,. '· I r 

mVl i;J£JV1M1'1'1l\J~1Vl i;i~'tl'1 LntJ'll'tl~~Vl~\J1'El1 F111·~rnn1 PltJmvi m P11 ~ i;i1 LL~ ::'lVlm P11~ i;i1u1::£J n i;i 
"' "' . 

~ mi.1tJn'l!Ji!J L Yl'l! 11J1cl LL~'ltl1CJ~m1Vl i;)~'tl'11tJ ~ ~1'1LutJuvitJljtlmm1~'l!1Yl i'1'11tJnu~'1 LL 'l i;i~'e)~ 
... 

~1\J'l\J 8 uvitJlj~n11 ~'1'1 1) ~~'tli;tfULL~'1LLUrn~ryry1mP1 2) CJ~'ll'tl'1n11Yl1F1'l1~~'tl\J'll'tl'1'el1 n1Pl 

i;i'tlmnriu"Wi'1'11\J'll'tl..'J~~'tli;tfULL~..'J 3) LF1i'tl..'Jij'tlir i;)"fl~..'J..'J1\JLL~"lmVii;itl° 4) m1~1tJ1::~Vlfifl1Wll'tl..'J LLCJ'1 

frnL~..'JLLtJtJ1'l~LL~..'J 5) n11~1U1~~Vlfifl1Yl'll'tl..'JLLCJ'1fULL~'1LLtJULLeJ\J11U 6) mrn1tJ1~~Vlflll1Yl'll'tl..'J 
I I.I I " I I " I 

1::UU'll'tl..'J LF11'tl"l~Utl1 ~'ltl LF11'fl'14' n1 L'tltl1V11 <D'"Wi'1'11\JL vHh 7) 1~tJU'll'tl..'J LF11''tl"l~tJtl1 ~'ltJ LF11'eN4' n1L'tl 
"' "' 

" I " I " 

tl1ViH'ri1'l!'\1'1c;l~LU\JL1'tlL'W~..'J LL~:: 8) m1~1tJ1::~Vlfifl1Yl'll'tl'11::tJU'll'el..'JLF11'tl"l~tJtl1Y1~'1'11\JLL~"lmVii;itl° 

6.34 ~i;i1i;i'tl 
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LL~~ml.J~'N!nVi (;)tJ LL~::~1JL~Ut[(;)11 L~'lL'U~U 5.36 ~(;)1i;i'tlu1Vi t~u~u1~tut[(;)11L~'l~~~~ 10.50 

~(;)1i;i'e)U1Yl ~Lt!~~LL(;)~m'll.J 2.20 Ll.J(;)1 Lri'ElL~Ll"1~'ElULL~~f1JLL~~(;)1l.J~'l~mVi(;)tJ (L~U'l1~LL~~f1JLL~~ 

'lu LLU'l(;)::r;iu (;)n - (;):;i)u'El'Eln) 

2. ~~m1tJ1::Li'.iU1JY1Ufl~n11~~ 8 1JY1 r.i1n~LzjU'l'l!1'1J~1U'lU 7 vhu 1~f"11 ~'llil1"1'l1l.J~'El ~ 

!")~'fl~ (IOC) L'il~m:;~~1~ 0.85 - 0.95 "rln1JY1U!J~n11 LL~~~~11JYlU!)~n11~~~1~~uii~ruJl1Yl 
~1l.J1rntl11tJt<D'tJ1::n'Elu m1~'Elu':l'l!1Yl~~~1unu~~LL'l~~'Ell.JL~ 

I ... I ... I I " 

1::uu'll'El~ Ll"11'El~~utl1 ~r;iu L1"11'El~4' n1 L'Eltl1Y1HYl~~~1u1 vHh, 1::1J1J'll'El~ Ll"11'El~~utl1 
~ ~ 

I " 

Yl ~~~1ULL~~mVi (;JtJ, tJ1::~Yl flJl 1Yl'll'El~ 1::1J1J'll'El~ Ll"11'El~~1Jtl1Yl~~~1U LL~~ m Yi (;) tJ, 

tJ1::~YlflJl1Yl'll'El~LL~~f1JLL~~ 

(A DEVELOPMENT OF ACTIVITY PACKAGES ON APPROPRIATE 

TECHNOLOGY TO FORMULATE SCIENCE FOR MATTAYOMSUKSA 3 

STUDENTS) 

'el1~1'i!lvlmm~1 1'El~P11~(;)nr.i11tl" ~1.ru!J:Yl~,; Lr.i1'1.J~Yltl" 

mr.i11u ~1. ~l.JtJ11rnu1 'l~PllJ'lJ~lJn 

L ~l.J1::~l.J LL~ ::tl1l.J1~ OO-JU1 Lllunr.i m1l-l i1i'uLLU1J'll'El~ L Yl I") ~u fo u~ L i..tl.J1 :;~l,J L ~'El n 11~ ~Vi1 Ll"1N~1U':lYl tJ1 

P11~(;)f 2) L~'El~OO-Ju1'l!~nr.innl-l L~'El~ LY11"1tut~u~ml-l1::~l.J L~'Elm1~~Vi1t1"1N~1u':JY1mP11~(;)f . 
~1~fulJm1uu-iul1nulJMmntJ~ 3 LL~:: 3) L~'El~m~n~~m1H'l!~nr.innl-l L~'El~ LY11"1Lufou~L~l.J1::~l.J • 
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" " " ~1t1i)Y1mP11~[;)f LL~::fi'1'J'1).J[;)1::'1-l'1n ~'tlLYI fi'1 L'Wfa~ 1t1m1il4'tifi'1f~il1~LLtJ~m1~1 LUt1m1Ltlt1 4 it1[;)'tl'W 

~'tl 1) m1~1nr.m~::~~L~'tlnLfi'1N~1t1ilY1mP11~[;)f 2) m1Y1~~'tl~L'W~'tl~tl~mim1ilY1mP11~[;)f 3) m1 

~r;JJt11'li~nr.inn).J~1,,,fut.nLtm11~'tlt1 LL~:: 4) m1tl1'li~nr.inn).J~~r;JJt11~t11tlYJ~~'tl~~'tlu • • 

' " 
m).J"l run1'li=D'JJl'1YiViL~'"l'1 n n1rni! n1'~ ~ L'l-l~'tl H' n'11Vl'1 L~'tl L Yi~~ L~m LL~::mnJ'tl).J~'"l"l n~'lifi1rn'li'1 ~ • 

2. ~rn n'11YI ~~'tl~ 1 U~'tl~tl~min11LUULU[;)'1).JYI ~1!tl)~1~~ n1!1''1 ~Ufi'1~'1 ~'1).J'11'Jtl11tl~r;JJU'11 ~ 

nr.in1rn1~ 

3. ~'1).J'11CJ~~U'1'li~nr.in1rn L~~ LYlfi'1LUL~U~L'l-l).J'1:;~).JL~'tln'11~~.,;'1Lfi'1N~'1U'tlVlmPl'1~[;]fl~ 3 . 
' " 

1~ r.i1nn11tl1::Liju"ll'tl~~L=Dm'll1C\J 5 vhu YiU~11~nr.inn).J"1~ 31~illiJrun1Yi1-w1::~u~).J1n 

• - ...... J'~tl ' 4. m1u1'li~nr.inn).JY1Yi~'W'1"1IU~ Yl~~'tl~~'tl~YiU'J"l • 

4.1 '1n~tiuil"1n1!t::m1tl~mimrn~~'tl~L'U~ti~icm~:: 94.50 

4.2 '1n~ti'Wilfi'1'J'1).J~'1).J'1HJL'Wm1~~.,;1Lfi'1N~1uilY1mP11~[;)f L'U~tJ~'tlm>i:: 95.00 

mn1tiu~'JtJ1~nr.imrn (~'tl~ LYlfi'1L'WL~u~L'l-l).J'1::~).J. "1n1!t::m1tl~u~mrn~~'tl~ . 

fi'1')'1~~1~1rn1 um1~~Vi1 Lfi'1N~1'WilY1m P11~ [;If, f1')'1).J (;]1::'1-lt!n ~'fl L YI flt t.i fau 

128 



(A DEVELOPMENT OF SCIENCE LABORATORY DIRECTION ON 

PRODUCTION AND INSPECTION OF FERMENTED FISH PRODUCTS) 

... 
~1'111'l"111 

... c:ia_ ~ ' ., ' .Q Q. ' 

'el1 91~~viu~m.!t1 r?J~P11~1nnr.i1m i;)r.CW!JJ'Yl~~ Llilr'lJ'YlYltl 

mr.i1ru i;)r.~in.h1rnt.11 'NPl1J'1J~l1n 

" " ' 
mr~~m•1f~'1i'.ir.ii;)lJ~~iJ1t1 3 th::mr ~'il 1) LYi?J~n~1LL~::~1nr.i1fimrn~1nLL~::mr1n'lr.i~?Ju 

' ' " ' 
f"lCWll'l'Yl i:.i~ 1nJi rucyf tJ~1~,r n'll?J~"J11'lu1t.1u1'L'l ru~iJ LLiitl1 t 'M ~~wr i;)~n i;)1~1r 2) L~?J~OOJt.11uY1tlnllii 

mr1Y1mP11~1nf ~'il~ mrn~1nLL~::mr1nnr.i~?JUfilCWll'l'Yli:.J~1nJirucyftJ~1~,rn LL~:: 3) L~?J~n~1i:.i~'JJ'il~ 
' 

mrH'uY1tlfllliimr1Y1mP11~1nfoi?Ji:.i~mrCfot.1f~1t.1-ri'n~::nr::u'lt.in'lrY11~1Y1mfill1~1nf Llillnf"lln~?J 

uY1tl!Jllii m r1Y1m P11~1nf LL~ ::m1ii~1iJ1rntt.imr,j1 L~t.i'il i:.i~~1t.1Y11~1Y1m P11~ 1nf'llti~l1n Lrt1t.1~ Lrt1t.1 
" " ~'lt1UY1tli1~mr1Y1mP11~1nf mr~1Lilt.1mr~~t1ii 4 it.11n?Jt.1 ~'il 1) mr~1nr.i.n'?JiJ~~t.11ii1t.1 2) mr 

':..! " .... 

Yl~~'il~Lt.i~'il~tlnlliimr1Y1mP11~1nf 3) mr~OOJt.11uY1tl~lliimr~Y1mP11~1nf LL~:: 4) mr,j1uY1tlnllii 
.J., J' ~-1 n'lrY!YlOOJtJ'l'lltJ ~1JYl~~'il~~'ill.I 

" 
1 . mr~1nr.i-L'?JiJ~Ylulii1uL1~u1uY1 LL~::~fimrn~ i;i LL~::mri;inr.i~?JUfil, CW!l'l'Yl i:.i~ i;iJi rucyftJ~1 "' .... 

2. i:.i~mrn~~?J~tu~?J~tlnlliimr1Y1mfill1~1nf Lllu1tJ1n1i1Y1~~n LL~::~1ii1 rn,j1iJ1~00Ju1uY1 

tl~~mr1Y1t11P11~1nf Li?J~ mrn~1nLL~::mr1nnr.i~'ilUf"lCWll'l'Yli:.J~1nJirucyftJ~1~~n1~ 

3. iJY1tlnlliimr1Y1mP11~1nf~iOOJu1~u~~ 7 uYJ iif"lrull1Yl~iJ1n 

4. l!n L1t1u~ L1t1u t~t1t .if uYJtl~~ mr~Ylm P11~ 1nf~i 00Ju1~t.1ii i:.i~mrLrt1u~~tl 
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uY1tl~u°imT°1vtmP11~(;lf L~'tN mrn~(;lLL~:::mT(;lnr.iM1u~ru1nYi~~(;lnru'1tJ~n 
~lJn, ~~n1T~tJkll~1kl~nM:::nT:::U'lkln1rvt1.:J°1YltnPl1~(;lf, Llil(;lf')~i;i'e)UYIU~~ 

mT°1YltnPl1~(;1{ lil'l1~~1~1rn1t.imnl1L~kl'tl~~.:i1t.ivt1.:ii'lY1tnP11~(;lf 

(A DEVELOPMENT OF SCIENCE LABORATORY DIRECTION ON 

GASOHOL PRODUCTION FROM LOCAL CROPS FOR MATHAYOM 

SUKSA 5 STUDENTS) 

SI " I I 

mT°1~uf'1f.:iilijwn~*~~1uL~'tl~oo.it.11uvttl!j~mTi'lvtmP11~(;lf L~'tl.:i mrn~1mui~L'l!e'l'tl~r.i1n 

Yl'l!1t.i"ti''tl.:i~t.i LL~:::L~'tl~nM'luT:::~vtfill1Yi'll'tl.:iuvttl!j~mTi)vtmP11~(;lf 1t.imTioo.it.11~nun1Yi'll'tl.:ii!n 
" " L1ut.1~1t.ilil'l1~! ~nM:::tl!j~ LL~:::Lfil(;lf'l~ 1t.imT°1~tJf'1f.:iil\~mJ.:imT~1LUt.1.:i1t.i'tl'tlnLUkl 4 T:::tJ::: ~'tl 

cJ o t,, J' cJ o ~ 'I 11 • ,~ .....- • ,- .J 
T:::tJ:::Yl 1 ~1T'llil'll'tl~~Yikl~1kl T:::tJ:::Yl 2 ~1Lklkln1TYl~~'tl.:J ~kl~'tl.:Ju11U(;ln1T'lYIU1Pl1~(;1T T:::tJ:::Yl 3 

" .... OJ 

~¥1.:JLL~:::ioo.it.i1UYIU~~n1T°1YltnPl1~(;lf LL~:::T:::u:::~ 4 ~1UT:::~Ylflll1Yi'll'tl.:JUYIU!j~mTi'lvttnPl1~(;lf 
" . 

'l~uHi!n~ut.iikll11m~~nM1tlV1 5 LN~ut.i'Civt'el.:i ~.:i~.r~~"MTruu1 ~1kl'lkl 45 f'lkl Lllt.in~~~'l'tlth.:i 
" ' ' ' 
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1. 'c11~Yi\.l~nL'WYl'c1'1~'W ~'c1 Ln'rt(;JrnnlJ U'1J\.11~1~C\J ~'c1 11mc.J~c.J~(;J(;Jn~1 Yl'c1'1~'Wi1l'c1'1n11 
LLtl11tlc.J~ c.J~ (;]Vl1'1 n11Ln'rt(;J1 L~'c1L ~lJ111'11'll'c1'1 c.J~c.J~ (;J~'Jl LM~~nr.i 1 °lX~--1~'\J 

" " " 

2. c.J~mrn~~'c1'1L'W°lX'c1'1tlnlliim1'.1Y1m1111~(;Jf Lll'W1tl(;J1lJYl~~!J~1~~n'rt"li!l'W!'li)1LL~::~1lJ1rn 

,j11t1~ OO-J'W1tJY1t1nlliim11Ylm1111~ (;]fl~ 

" 3. ~1lJ11'1~00-J 'W1tJYltlflD~n11'1Yltn1111~(;Jfl~ 4 tJYl L~tJL~l'i1~'llill'l'J1lJ~'c1~1'l~'c1'111i'1LL~ .08 

4. tJV1Ufllliim1'.1Y1m1111M1fii1h::~Ylfi111Yi n~1'J~'c1 i!nwt1'W~wu'W~'JutJY1tlljlliin11~Ylm 
1111~(;Jfiit11::~Ylfi111Yi1'Wc1i'1'W1"1'J1lJf 79.16182. 79 iii.J1::~Vlfi111Yic1i'1"Wlin~::unllii 84.54186. 7o LL~::irn 

wu'Wr'c1tJ~:: 75 iil"l'J1lJ~'1Yi'tl1r.it'WmnrtJ'WtJYltlljlliin11'1Ylm1111~(;Jf 

tJV1Ufllliim1'1Ylm 1111~ (;Jf, l"l::LL 'W'Wc1i'1'Wl'l'J1~f. 1"l::LL'W'Wc1i'1'Wo,1 n'rt::tlnllii I L"l [;JI')~ ~'tl 

uY1i.Jnlliim1'1YlmP11~i;if 

n1'i~fijJtJ1'LI'Vlt1ij~n1'i1'Vl~1flf1iq~f b~'eM tl1'~n~=ll'J111~~1n1iq~b~~'fl1.i' 
' ~ 

1. t1cvl'fl{l'1t1 : n'iru~n~1 b'i{I b~~t1tT1t1~u1-i''flt1 4'{1~.r~iq~'i'iru'LI~ 
q q q 

(DEVELOPMENT OF SCIENCE LABORATORY DIRECTIONS ON 

"BIOEXTRACT FROM LOCAL WASTES" : A CASE STUDY OF 

BANPHUNAMRON SCHOOL SUPHANBURI) 

.... 
~1'1.111'111 

cfcil_ ~ ' .., ' Q Q ' 

'£11 "l1~tl'Vl1J~m~n 1'tl'1Pl1~ (;111"l11U ~1. N!JjYi--1~ L"lHlJYiVltJ 

mr.i11tf ~1.~~tl111n'W1 'J'1PltJru\.l'l!n 
• w 

\I tJ I "' 

m1'1~uf'lf'1ili'Jr.i~l.i'1\.1~1u 3 tl1::n11 ~'tl 1) Lyj'tlYl~~'c1'1mrml1~n~~'J111Yir.i1n.r~~L\.l~'tlt-nl"W • • • 
Yl'tl'1~'WL~tJYl~~'c1'1\.12Jn.r~ ~L\.l~'tl H'r.i1nYi'lf r.i1 n'Jm::Lllun LL~::r.i1 ni (;Ji) L~'tl,j1c.J~mrn ~~'c1'1Lu~r1'1 • 
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UYltl{ju~mr~YlmP11~i;if 2) L~'il~~u1uV1tlljtlmmr~YltnP11~i;if LL~:: 3) L~'fl~n~tJ~.,;'ntt::m::u'lu 
mr~YltnP\1~ i;if .,;'ntt::tlljtlmV11-:J~Ylm P\1~ ~f LL~::L'"l i;Jf"l ~!Jl'fluYltl{ju"'; mr~Ylm P11~ i;if'JJti-:il!n L1£Ju~ .. .. .. 
~£Ju"1'l£JUYltl{jtlmmr':lV1mP11~i;if n1r~4'£Jf"lf-:iil~1Lilumrd'.Ju 3 iui;i'tlu ~'fl 1) mrni;i~tNLU~'fl-:i 

tllju~mr':lYltnPl1~i;if 2) mr~~u1uV1tl{jtlmmr':lV1mP11~i;if 41u'lu 6 uYltl{jtlmmr L~LLri 1. L~'fl-:i 
I I " I SI I 

mr~1r'l'"l1'~~L~~'tlt.n1uVf1ci-:inu 2. L~'fl-:iu1~ni;i~'lJl1Yi'"l1nYl"11 3. ~'fl-:iu1~ni;i~'lJl1YiVitJ~~r.i1n'JJ£J:: 
I II I I I I/ 

Lll£Jn 4. ~'tl-:JU1~ n i;\~'lJl1YiVi tJ~ (;l'"l1nl i;ii) 5. ~'il-:J mrnl! n1'~ i;)firrn'l!1 ~1 tJYl'il-:J nu~'l£JU1~ n i;\~'lJl1Yi • 

~c.J~i;i~u LL~:: 6. Li'fl-:imri;inr.i~'flun1i;iLuLi;in'"lu (N), Yl'tl~Yl'tlf~ (P), LYHLYl~L~tJ>.J (K) 1uil£J~lJ'n 3) • • 

u1uV1tl{jtlm mr':lYlm P11~ i;if~~ ~u1~uLtlYl i;i~'fl-:J~'tlu 1umrYl i;i~'fl-:J~'tlu1-Dl!n ~£JulJ'n£J>.J~ ntt1tl~ 2 
.. I 

LN~£Juu1u'Yiu1~'ilt.1 4'-:i~1'i;i~Yirrru, ~ 41u'lu 30 f"lU Lllt.in~>.Ji;i'l'tlth-:i LYl'tl~ntt1.,;'ntt::nT::u'lumT 
1 ' \ 1 

Yl1-:J~Yltl'l P\1~ i;i f ri'fltJLL~ :;~i-:i ~£JU .,; n!t::tl{jtlmYl1-:J~Yl m P\1~ i;i f'JJ ru::~tlt.!VJ nuYl LLfl::L '"l i;i f"l ~ !Jl'flUYl 

tlljtlmmr':lV1mP11~i;if~i-:i'"l1n~£JtJ'"l1JVJnUYl 

1. tJ~mrV1i;i~?l-:JLU~'il-:itll)~mr~YlmP11~i;if 

~1>.J1rnu11tl~~u1uV1tl{jtlmn1r~Ylm P11~i;if 

2. uV1tl{ju~mr~YlmP11~i;if~~~u1~ui-:i 6 UYl i'.lr>Jru111Yi'iltj1ur:;i;iu~>.J1n 

3.2 i!m1£Jui:l.,;'ntt::tlljlliiYl1-:i~YltnP11~ i;ifL'tl~£J~'t1£J~:; 86. 75 

3.3 l!n (fouiJ L'"l i;i f"l ~!Jl'tluYltJ{jtlmmT'tltj1 ur::i;iu~ 

uV1tllju~n1r~YlmP11~i;if, .,;'n1=1"::m::u'lumrV11-:i':lV1mP11~i;if, .,;'n!t::tll)u~V11-:i 

~Vlt11P11~ i;if, L'"li;Jf"l~!Jl'tluYltJ{ju~mr':lV1mP11~ ~f 
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(A STUDY OF SCIENCE LEARNING OUTCOME ON THE "RIGHT 

CONSUMPTION AND LIVING" MANIFESTED BY THE 

BENJAMARACHANUSORN SCHOOL M.SIV STUDENTS TAUGHT BY THE 

CREATIVE PROBLEM SOLVING PROCESS) 

... 
~1'll11"1f1 

'el1~1~!lvimm~n rra.:iP11~r;in'"l1r6 ~r. cl!JjYi.:ii L'"l~'1/~YJ6 

'il1'"l1r6 ~r . ~).Jtlnrn'l.11 'NPl1Jt1Jin!n 

~ ~ ' 

mr~4'u r1f.:iilii'"l ~,J.:itUJ1U L ~'a~ n~ c.J~ n1rL~Ut.ILL~::1')1)1).J ~1).J1rn1 t.1mr~ VJ LL~ ::vh tr1N'l1t.I • • 
' ~ ' 

~Yim P11~ r;ifm).J~1r::mr~ut.1~ L1ra.:iiiu~rau~ "11ra.:i-Xm~ut.1-D't.1l!nu).J ~ n~l!Vi 4 rirat.1LL~::~~.:i mr1~fu 
" " ~ 

n1 r~'at.ILL1JU Lr1N'l1t.lc.J~).Jc.J~1t.1riu n1 r H n r::U'Jt.ln1 rnnu '11~1'ClU1'l~ ~1'l~ rrl'f mr~4' uiliJ n1 r~1 L tlt.1 
~ ' 

mr 2 r::u:: ~-'Cl 1) mrYJ~~'Cl.:itl1ira.:i 2) mrnvi~ra.:i~rat.1t~uHirm~ut.1it.1>1'nu).J~m~ntJVi 4 tr.:i~ut.1 

LU'1J'"l).Jr1'l!1"Mru 4'.:iwr~t.1t.1Y11J~ ~1t.11Jt.1 35 r1t.1 Li'.lun~).J~')'Clu1.:i ir~c.i~mrLrut.1LL~::r11J1).J~1).J1rn 

L "kln1 ~~ i;J LL~ ::Yi1 tl'lN.:i "l"k!':JVl tl"l Pl1~i;ifi;i1).J~1~::n1 ~L"5-t1tJ ~Li'el.:i ntJ~'elU ~ ti;it1 L .n' LLUUVl i;i ~'elULLUUt.hUtJ 
" " 

t t-."f ' t- ' ... t-m r~'at.ILLUU r1N'l1t.I, nr::u1Jt.1mrnnuru~1'Clm.:iM1.:iMrr1, trnmrLrut.1r r1'J1)..J 
w " 

~1).J1rri 1 un1r~~LL~::vh tr1r.:i.:i1t.1Y11.:i~Y1m P11~ r;if 
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(A BUILDING EXPERIMENT MODEL TO SYUDY GAS PROPERTIES AND 

KINETIC THEORY OF GAS AT MATHAYOM SUKSA IV) 

'el1r.i1'i!l~mn'l!t1 ~'ll'luP11~vinr.i11u~ir~~ V1fYiUlJC\J 

'tl1~11u ~1.~l.JtJn1mJ1 'l~PllJtlJ~tl'n 

" " ' m1?~ul'lf~'1il'1~*~l.J1u ~h~1~V1~~'tl'1L~'tl~n~~l.J~LL~::V1~1!tD~~tl°"ll'tl~rh'll ~n~tJ1:: 

~Vlfil11Yi"ll'tl~1 i;)VI ~~'tl~ 1~Lilu1tJ Vl1l.J n!J LL~::VI ~1!t n~~ U"ll'tl-1 n1 'l! tJ1::Liju ~ n.ll11Yi1 ~VI ~~'tl~ LL~ ::~1 

tJ1::~ VI fi111Yi"ll'tl-1'1! ~VI ~~'tl~ 1um1L1'uum1~'tlu • 
" . 
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(DEVELOPMENT OF A LEARNING EXPERIENCE - BASED 
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Faculty members of Computer Science major, Department of Mathematics, Faculty of 

Science, Srinakharinwirot University are responsible for teaching course CP101 : Computer and 

Data Processing which is a general education course required for every undergraduate 

program in science degree and many other degrees. The course has both lecture and 

laboratory. Each semester, there are about 400-600 students registered for the course. The 

students are located at both Prasarnmitr campus in Bangkok and Ongkarak campus at 

Nakornnaiyok province. With the shortage of teaching staff, teaching has to be done in large 

class size using information technology system and teaching assistants system. In addition, the 

faculty of science is during the state of revision the curriculum to fulfill the new requirement in 

which the total credits required for degree reduced from 145 credits to 120 credits. The 

purposes of this research are two parts. Part one is to carry out an action research for the 

academic year of 2544 both semester 1 and semester 2 to develop a quality system for 

teaching large class size using information technology system and teaching assistants 

APPROXIMATE INTEGRATIONS BY USING THE Tl-92 

In calculus, the First Fundamental Theorem cannot be applied in the calculation of 

definite integral where antiderivatives cannot be determined. The value of such definite integral 

may be found by approximate integration. However, the process can be very complicated if 

proper tools are not used. Graphing calculator is a means for approximate integration. 

Approximate integration currently can be done by either a computer program or a graphing 

calculator. The results can be obtained instantly without manual calculations. This paper shows 

how to apply a graphing calculator, the Tl-92, to approximate integration. At first, approximate 

rectangles or trapezoids are constructed. Then the Riemann sum for the approximate 

integration is determined. Without any program, the student can just issue commands on the 

home screen of a graphing calculator to construct approximate rectangles or trapezoids for 

approximate integration. The ability to input commands for the construction of approximate 

rectangles or trapezoids and to find the right solutions shows that the student has gone through 

the thinking process. In mathematical studies, this is more important than just getting the right 

answers. 
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CONNECTED PARTITION DEMENSIONS OF GRAPHS 

For a vertex v of a connected graph G and a subset S of V(G), the distance 

between v and S is d(v, S) = min { d(v, x) I x E S}. For an ordered k-partition 7t = { S,, S2, ... , 

sk} of V(G), the representation of v with respect to 7t is the k-vector r(vj7t) = (d(v, S1) , d(v, S2), 

... , d(v, Sk)). The k-partition 7t is a resolving partition if the k-vectors r(vj1t) , v E V(G), are 

distinct. The minimum k for which there is a resolving k-partition of V(G) is the partition 

dimension pd(G) of G. A resolving partition 1t = { S,, S2, ... , sk} of V(G) is connected if each 

subgraph (s;) induced by S; (1 < i < k) is connected in G. The minimum k for which there is a 

connected resolving k-partition of V(G) is the connected partition dimension cpd(G) of G. Thus 

2 < pd(G) < cpd(G) < n for every connected graph G of order n > 2. The connected partition 

dimensions of several classes of well-known graphs are determined. It is shown that for every 

pair a, b of integers with 3 < a < b < 2a - 1, there is a connected graph G having pd(G) = a 

and cpd(G) = b. Connected graphs of order n > 3 having connected partition dimension 2, n, 

or n - 1 are characterized. 

Key Words distance, resolving partition, connected resolving partition. 

2000 Mathematics Subject Classification 05C12. 
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CONNECTED RESOLVING DECOMPOSITIONS IN GRAPHS 

For an ordered k-decomposition O = { G1' G2, .•• , Gk} of a connected graph G and an 

edge e of G, the 0-code of e is the k-tuple c0 (e) = (d(e, G1) , d(e, G2), ... , d(e, Gk)), where 

d(e, G;) is the distance from e to G,. A decomposition O is resolving if every two distinct edges of 

G have distinct 0-codes. The minimum k for which G has a resolving k-decomposition is its 

decomposition dimension dimd(G). A resolving decomposition O of G is connected if each G; is 

connected for 1 < i < k. The minimum k for which G has a connected resolving k­

decomposition is its connected decomposition number cd(G). Thus 2 < dimd(G) < cd(G) < m 

for every connected graph G of size m > 2. All nontrivial connected graphs with connected 

decomposition number 2 or m are characterized. We provide bounds for the connected 

decomposition number of a connected graph in terms of its size, diameter, girth, and other 

parameters. A formula for the connected decomposition number of a nonpath tree is 

established. It is shown that, for every pair a, b of integers with 3 < a < b, there exists a 

connected graph G with dimd(G) = a and cd(G) = b. 

Key Words distance, resolving decomposition, connected resolving decomposition. 

MSC 2000 05C12 
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Some Results On connected Resolvability in Graphs 

For an ordered set W = { w, , w2 , ...• wk} of vertices and a vertex v in a 

connected graph G, the code of v with respect to Wis the k-vector cw (v) = (d(v, w1) , d(v, wk)) , 

where d(x , y) represents the distance between the vertices x and y. The set W is a resolving set 

for G if distinct vertices of G have distinct codes with respect to W. A resolving set for G 

containing a minimum number of vertices is a basis for G. The dimension dim(G) is the number 

of vertices in a basis for G. A resolving set W of G is connected if the subgraph (W) induced by 

W is a connected subgraph of G. The minimum cardinality of a connected resolving set in a 

graph G is its connected resolving number er (G). A connected resolving set of cardinality cr(G) 

is a er-set of G. A connected graph H is a resolving graph if there is a graph G with a er-set W 

such that (w) = H. We show that every connected graph is a resolving graph. A connected 

resolving set W of G is a minimal connected resolving set if no proper subset of W is a 

connected resolving set. It is shown there is no "Intermediate Va lue Theorem" for minimal 

connected resolving sets. 

Key Words distance, connected resolving set, connected resolving set, connected 

resolving number, resolving graph, minimal connected resolving set. 

AMS Subject Classification 05C12 
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" w~:;mn~a-i~1'111fli'mnun1rmm~"1"1 ~~l.l'El~~i.arn-Jtl.lmn~tin1~"1un-,.rlru"Yl -n'1JJ.Jl.11LL~:::tlfrn..JN • • • 

m:::t1'l'Wn1 TCJ~ r;i c.J~ 1,J LL "ll~l.J r;i1 n LL ~.:i LL~ :::c.J~ 1,J L~?ll.J r;i1nLL~\l1 ~i1 F'l rull1Yi~.:i t~u mr4' V'l~ll1'l:::LL 'l i;i~?ll.J . .. 
.- 'I ., ., .,;. J' ., ..I .., 'I ~ ., 'I • I 

'll'tl'l nr:::U'l'Wn1TC.rn (;] ~VI Cl m'l'll~ ntiru:::tJ\l'll'W r;]~'tlVl'"l'WM1\l LF'JT'fl'l'-J'tl ~'Wn111"1n1.i1 ~'ltJ r;]'WL'fl\l ~t.ITuLLtltl .. . .. 
'll'tl'l~?ltJr:::~ii '1'tl\l'tlU1~1vinnl.Jm"11nt.11~n~1\lLL~:::'llt.11V'IU'fll.J : CJ~11JLLtlntl ~\ltlr:::nir.iu~"ltJ Lir.in~11 . .. 

" 
'"l1 n n11r;] T"l'"l~tltl F'l Cl.!111Yi'lltl\l c.J~ (;]Ji ru.,) ~1'Wf0l N~l.JlliiVl1'l LfOli'.i 1~ LLri F'J')1l.J~t.I LL~ :::ri1'lltl\l~ • • 

" " (Fl'l1'-1~~1\l ~ LL~'lVl1ir.i~ L~tJ'l ~ LVl~'tl'lVl1'tl~U1 L~t.1) LL~:::Flru~iillii~1t.1r.:i~t.1vi;tu 1~LLrimii1 rur.:i~t.1Vl'i-U~\l • • • 
' " ' 

Vll.J~ ~~ i;i" LL~:::n r.:i~t.1V11'u riir.i tr Fi Lfit!tlr:::Li1t.1Fi rull1v. Luir.i'ltXt.1'll?l'l c.J~ r;iJiru.,) CJ~ 11JLL"ll~l.JU11 mL~'lLL~:::c.J~ • • 

'l,J L~'fl'-1 r;i1 n m~.:i Yit1~1 CJ~ 11JLL"ll~l.JUJ1nLL ~'l'll'fl'l n~mL~U1t.1 ii Fi rull1miJl.!ltlr;i1iirn ru.,)~nnvil.J1tJ . . .., 
' " ' 

n1V1t.1Vl L l.!L!-ir.i.:i~1lJ'lt.llO:l~l.!Vl'i-u~\lVl'-JV'ILL~:::tJn fi'l'"l1 nr.i~l.!Vl1u ri11 LTfil n1TL~'tln 1-Durrr.:inru't1~~1l.J1rn • • • 
' " 

iJ11'l ri t.1m 1~1t.1L-if1-ir.i'tl n 'll'r.l'l'tl1 m fi'l ~ 1 l.J1 rn"ll'lti'l! :::~ir.i m ntl~tJl.!LLthN'll'r.l'l c.J ~ r;iJi ru.,)LL~ :::~ ~~ 1t.1'll.!L~'tlr.i • 
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~uvi~ufl~L~m~\.1~nm5''JJ'tl~m5'uft1~111Y1t1nmmfll1tJt15'5',,Jiru"YILLfl::m5'H'LYll91LtJLfl~CJ~~CJ~1u tu • 

n15'[;]5''),, ~'tltl 191 nJll'lYI n'l5'CJ~ [;]CJ fl 't>J LL 'll~~~ ~1tJnr::tl')tJn'lrnl7LLfl::n'l n~~tl1 [;]1fli'n1 rill n'l5'[;]1 n LLVlUI 
• 

' .., 'I ., ' ., ., a !:, ..J :i' ~ ., ' ..J~ ~ ., ~ ., 
Yltl')1 mrLfl'tl n L'll 1911191')'1~ L'JJ~'JJtJ'JJ'tl~'JJ'tl~LL'JJ~Vl~\.1~ !'\Vlfl::~nut.11 LUI LLfl::l911'JJ'tl~n5'"1Vl Li;] L(;l5'Vl LUILutJ5''tlU 

fl:: LUtJ~'llil1um5'ur::Lijt.1~1mrn~ (;)U~ Lllu'tum~ Ln ru"Yl\.11?J hJ L ~'fl~,,1niim1"'t'J r1l911V1 "1~'flu'12-lLLYI~ 
LLfl::~fim5'V1"1~'flu't>J£J~mn n"n~~1~1rn4'uit~Ltlt.i~'Jt.1\.1il~11?J~mr~uumr~'tlt.i~V1mfll1~(;lfltJr::~u 

• ... 
~'nu~'t~ tJ'flm1ntrtJLL~') LN mnCJ~ LlJ'JJ'tl~n~~LLl-iU'ltJLmii;imr U1tJUI~ L'lll91~ u~'t~ft1mrufrn.JN~ll1YI • • 
LL~::~'fl~ LnuCJ~ i;iJi ru'Yl1~ft1mmu mbt.1,,1 nu1-L'Jrufu1' i;in ~u L~?J~ ui L'tlm~t t.imrut.iL~'flt.1-if 1~ • 

LtJn'l5''JJU1UCJfln'l5'~n1;1 cn4'uL~t.imn~tJ'tlL~H'LLtJ')Vl1~Lt.in'lr~r1~Ll911'tl~'lU5'::\.1~1~'ll~'lltJnll 
~ . 

~ mut.i'fl ui~ ~ nl;"l L ~'fl 1 ~~ mut.i'fl ui" ~ n1;1~1~1 rn'l11\.1iJ1~ LUt.i~ L~u~ i;11t.i~'ll1mr~1\.1fll LN L1ut.i 1 t.i • • . ... 
~'fl~ nt.iVI rnt.iUl'l m~ ::~\.11~VIU'l ~ U'll~'Jlt.ii;i'tl LU tJ'tl n,, 1 ntrt.iLL~') 191') 5' H'u5':: Lu'lltl°,,'l n LL tJ') ~ Ul L tJn15'UfU • • 
UN~fimn1ut.im r~'flt.ii;11t.i~V1m P11~ i;i f LLuuu5'ru 1 n15' 'luiu~r1~ 'l ,,Vlu1 t.im n1ut.i~Vlu 1 P11~ i;ifa1'JJ1 . ~ 

.,. ' ~I~ .I .., .., "" ."1 ..I 'I ., ., .., 'I !:'I .., 
191nJ[;]fll1~[;]5' TI~n·(i Ll9)3.J LLfl::'Jl')')YltJ'l ,,1nuqj\.1'l'JJ'fl~1~'lltJLYl?l L\.1~L5'UtJ~1~rn L'll LtJn15'Yl(ij.JtJ')~nJll'lYI 

i3 i;i i;i1~~111Y1,,1'~ LLfl::L ~t.il91'J 5'L~t.i?l L ~ii n'l 5'~1 L Ut.im5'L=D~t.i 'luu1u tuiu ~ 1 n,,~ mt.1111Y1 ~1t.il91 ru111Y1 • 
LLfl ::191'J1~Ufl'fl "1JitJ'JJ'fl~'fl1\.115'[;]1~tJ LU tl'ltJ\.1;1~ ~11..J~\.1;1~ CJ~ i;iJi ru"Yf L fi'fl LUt.i-if 'fl~ fl ~1\.1fun'l5'"'11 tJVI fi 

~ . 
fll 1 ~ i;ifl t.im 5'u5'::n t.1191 ru111 wtJ1\.11r~ CJ~ i;i 'luiu c4ur::n'flu m rr1 ufreiu ~ 1\.1 fu m r~ u 5'::L VI fllL YIU,, ::Lllt.1191 f') . ~ 

'll'fl~t~ni;i?J'tu 

143 



(Protein Scissors: Cleavage of Proteins Activated with Light) 

Apinya Chaivisuthangkura (Buranaprapuk)
1 

and Challa V. Kumar
2 

'Department of Chemistry, Faculty of Science, Srinakharinwirot University, Bangkok, Thailand 
2
Department of 

Chemistry, University of Connecticut. CT, USA 

Bifunctional probes containing an amino acid or a short peptide attached to a 

hydrophobic pyrenyl moiety were designed for the purpose of inducing site specific 

photocleavage of proteins. The amino acid and the short peptide serve as a recognition 

element to seek out the specific binding sites on the target proteins. Site specific photocleavage 

of bovine serum albumin (BSA). chicken egg-white lysozyme, and carboxypeptidase A by 

pyrenyl probes such as N-(L-phenylalanine)-4(1-pyrene)butyramide (Py-Phe) was achieved in 

the presence of an electron acceptor, Cobalt(lll) hexammine chloride (CoHA). No cleavage was 

evident in the absence of either one of the reagents or light. The chirality of the ligand was 

found to be an important feature in the recognition of the binding site on a protein. The L-isomer 

of Py-Phe (Py-L-Phe) binds to BSA with a greater binding constant than the D-isomer (Py-D-Phe) 

by two orders of magnitude, and the protein-bound enantiomers show dramatic differences in 

their spectral properties. Covalent linking of 4( 1-pyrenyl)butyric acid to the N-terminus of other 

amino acids or short peptides (Py-(Gly)n-Phe (n=1, 2) , Py-Gly-X (X = Phe, Tyr, Trp, and Hi:s)) led 

to protein photocleavage at specific sites. The linker length/structure of these molecules has a 

profound effect on the spectroscopic and photocleavage properties of the probes. The distance 

of separation between the carboxyl function and the pyrenyl group has a substantial effect on 

the accessibility of the probe to CoHA. Spectroscopic studies indicated the strong binding 

interactions of the probes with the target proteins. N-terminal peptide sequencing of the 

fragments indicated a single cleavage site in the proteins. The cleavage of BSA by Py-Phe was 

found to be between Leu 346 and Arg 34 7, while the cleavage of lysozyme occurred between 

Trp 108 and Val 109. Quenching of the singlet excited state of the pyrenyl chromophore by 

Co(lll ) complex followed by the reaction of the resulting pyrenyl cation radical with the protein 

backbone may be responsible for the protein backbone cleavage (Laser flash photolysis 

studies). 

144 



(Analysis of Biodiesel produced from Palm Stearin Oil using HPLC 

Technique) 

'Department of Chemistry, Faculty of Science, Srinakharinwirot University, Bangkok 10110, Thailand; 

2
Chulabhorn Research Institute, Bangkok 10210, Thailand; 

3
0epartment of Chemistry, Faculty of Science, 

Ramkhamhaeng University, Bangkok 10240, Thailand. 

Conversion of palm oils into methyl ester for use as Biodiesel is the method of interest in 

this study. In the bench scale research, biodiesel in the form of methyl ester can be produced 

by transesterification reaction of triglyceride in palm oils with methanol at 50-60 °c, using 

sodium hydroxide as a catalyst. The yield of methyl ester reached a maximum of 97% from the 

two stage reactions of palm stearin oil with methanol at 60 °c in the presence of 30% sodium 

hydroxide for 30 min. We successfully sought a method that was accurate, simple, and suitable 

for routine analyses. The method has been developed to separate methyl ester from the 

remaining triglyceride and by-products of the reaction (monoglyceride and diglyceride) using 

High-Performance Liquid Chromatography (HPLC) [C-18 column, mobile phase; Methanol : 

Acetonitrile : 2-propanol:Hexane (5:4)] All components can be quantitatively determined from 

the areas of the peaks corresponding to each component 
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(ANTIMYCOBACTERIAL ACTIVITY OF PRENYLATED XANTHONES 

FROM THE FRUITS OF GARG/NIA MANGOSTANA) 

'Department of Chemistry, Faculty of Science, Srinakharinwirot University, Bangkok 10110, Thailand; 

2Chulabhorn Research Institute, Bangkok 10210, Thailand; 3Department of Chemistry, Faculty of Science, 

Ramkhamhaeng University, Bangkok 10240. Thailand. 

' ~ 

~11tJ1::n'tluvi~il~LL'liULVlU~'1LLtJnL~r.nmtJ~'tlmJ~ LU'tlLL~::L>-J~i;J'Jl'il'12T'1~r;i (Garcinia 

mangostana) Yiu~1n~Vl'itum1v11m~'tl1'ruhf'l ti;iu~'tl'1"1tJ1::n'ilu~~n a- LL~:: ,B-mangostins LL~:: 
' ~ ' 

garcinone B LL~i;J'1~Vlfi1um1v11uL:]i'tl Mycobaterium tuberculosis Vl~--1 ;'.jli')1 minimum inhibitory 

concentration (M IC) 6.25 µg/ml 11111- LL~:: Ll111111::-'tl'tln=n~LULl11111LL'l!ULVlU~n~~LLVlU~ C5 ~'il'1~~ ~1'fl 
n C5 ~~'1~~ fmriu~~ C5 ~tJfrntJ~uu1tJ LUU~')U~'ll'i'1J"ll'tNn'11'tl'iln~Vlt~~'1 n'11LLVlU~'Jl'tl'1~~~'1'1 
1 LU'N A LL~:: C "ll'tl'1il'JLrl~U~LL'l!ULVlU~~~~'tl~Vl'iV11'11'U1'1Yi"ll'tl'1~'11 

Antimycobacterial, Mycobaterium tuberculosis, prenylated xanthones, 

mangostin, garcinone B 
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cv d' 9 Q. d'~ Cl CV .:if 1 'j' Q. Cl CV ~I o' 

n1'i~.:J Lfl'i1~VI LL~~~nti1 L~'U ~'iLiJ'£1'i'11.:J)J~'lJ fi~~'i~Vl'l1.:J biJ~'U ~'U)J L u'U ~'U !I 

n~1.:J 

(QUADRUPLY BONDED DIMOL YBDENUM ATOMS SURROUNDED BY 

DENDRONS) 

... ...: .... .., 2 
fi'i!l'Vlfi ~1'W'i~~HU1~flf , Rudy L. Luck . ~ 

'Department of Chemistry, Faculty of Science, Srinakarinwirot University, Bangkok 10110, Thailand 

2Department of Chemistry, Michigan Technological University, Michigan 49931, USA 

I I .... t.I I I 

LVl'!JVllL'-l'fl fon-:i i'.l Pl'!Jun ~'NVi L~ om-LL~::LL ~-:i LLN l!'IJL ~'fl~1'\J'ltJ 'l ~ n11Ll*l~'fl'IJVi'll'fl'I~ L~ l*l i;ir'fl'l.!Jl 1u 
" 

L '\J Ll*lN~ 11-:i'll?l'I LVl'\JVl lL'-l?lf LU'\J 1t1Uin i;i LT'l LL~ ::u-:im"'l LU'\Jm1ci1tJY1?l c;i~ L~ l*l i;i 1'fl'\JLLUUU'tl'\Jn~u 1v1 m 1 

i-:i Ll*ln ::~LVl'\JVl 1-L'-l?l~-:ii'.li'!Jfi::~ 1::,..,~1-:i L'-l~u ~'1'-l ~'fl-:i'fl::i;J'fl'-J LU'\J~'\Ju n~1-:ii!'!Jli 1 'l ~ LVl'\J i;,lL'-l'flfil ~'\Ju 
' "" .. 

n~1'1YlLL'lJ'ILLN 

o " I 

1*11 fua ntn L~ Li;J~ LLn'\Jvl LL~::~h-:ii'!Jfi::~ m.h LLtl i;,i'!Jfi::r::,..,~1'1 ~ LLn'\J~~'I ~nu L'-l~U ~'1'-l~'tN?l:: i;J'fl'-J '11'\J 

" ~~ uilLv) LL~ Vl'I 
" o I 

L'-l~u~l!'-l~'fl-:i'fl::i;i?l'-Ji;i-:iLLi;iLi;,'!Jc;ilL'-l'flfi'IJViPl'!Joo-:ii'IJVi~1'-l (DO, D1, D2, LL~:: D3) mr~n'l=nLl*lN . .. . 
" ... 

~11-:il*ll~i;i~'lJ?l'I DO LL~i;)'1~11::tJ::~1'1'1J'fl'li\!fi::1::,..,~1-:i'i:'-J~U~l!'-J~'l~?l'l'fl::i;J'fl~l!'IJLYi1nu 2.106(4) 

'rl-:i~i;ir?l'-l r.nn mr~ n'l=n~'-l~Y11-:i Ll*lm ~vh DO-D2 i'.lmrci1tJYJ'fli;)~L~ l*l i;irti\!LLuuu'fl\!n~u1v1 'll ru::~ 
o I " 

03 i'.l m 1ci1 tJYl'fl i;)~ L~ l*l i;]1'fl'\JLLUU n-:i Uti'\Jn~u 1v1 LVl\!Vl lL'-l'flfVii-:i Ll*l n::,..,1vi"'l1 n n1 rn Vl~ti'lilLU\!n'i'i'-J i;i') • 

Dendrimer with a stable rigid centre core is of interest due to the rig idity yields in a fast 

and reversible electron transfer within its structure. A quadruply bonded dimolybdenum core 

clearly affords one of the best opportunities to form a stable rigid core due to the ability to 

coordinate with four carboxylato bridging ligands resulting in a total of eight a bonds 

surrounded dimolybdenum unit. The syntheses and electrochemistry of the zeroth to third 

generation of quadruply bonded dirnolybdenum dendrimers (DO, D1, D2, and D3) are reported. 

The single-crystal X-ray determined structure of DO was completed with Mo-Mo distance of 

2.106(4) A. DO-D2 exhibited reversible oxidation while D3 exhibited quasireversible oxidation. 

This series of compound (DO-D3) is the first example of dendrimers containing quadruply 

bonded metal atoms at the core and thus constitute a new class of metallo-dendrimer. 

147 



1 111fl~'il1;')~Yltn flru::~YltnPl1~(;1f l.J\.l1~Yltn~UPlruflTUYlnL1~ nt.:JLY1Yi"1 LL~:; 2 \lU'lUUfllJ°iin11LYlflLUL~U;'l111Yi 

Yl1.:JYl::L~ ~u6~u~~Pl'ln11l.J LL~::L Ylfl LU L~U;'lmi'i LL~.:J'il1~ m::Y1n-:i~Yltnf'l1~~fL Ylfl LU L~u LL~::~-:i LL'l!it~fll.J 

nt.:JLY1Yi"1 

" . " 
n~i;i::mV1 2 'J!tlV1 Y'ltJtJ1L'lrutl1n1'tltJLn~L~tJ~nuu1L'lCWVlijn11L~tJ~n~n~1~1 L~LLri n~i;i::mV1 
' ' ' ' 

L'tli-Yn (Metapenaeus affinis) LL~::~~i;i::mV1i'l~tJ (M. brevicornis) tl12.J1YIV1~'tltJl'l'l12.JYltJY11tJvi'tlmT 
" " ~~L;'tl L'lf~ LTl'li'l L ~~'tl~ (YHV) L~tJn1T~V1LL~::i;in"l~'tltJn11~ V1 L;'tl LV1tJ~fi immunohistochemistry 

LV1tJL-n'L>.JLtJLf'l~tJ'tl~LL'tltJ~tJ'tl~~1LY'l1::vi'tl'tl~l"fth::n'tluvi1~ 1 'il'tl~L'lf~ L~LLri 'Lt11~tJ'lJtJ1~ 135, 67 LL~:: 
" " .t 

22 kD Y'ltJ~1n~Y1ni;i''l\1~ 2 "lli'.lV1 (15/15) Y'ltJn1T~V1L;'tl ~~~"i1n~V1L'l!'tl 3 i)'tJ LV1tJ M. affinis ih::~umr • • 
~V1L~?l~~n~1 M. brevicornis 2.J1n ttJi)'tJ~ 1 O iV1~'ltJ'll?l~rl~ M. affinis ~T'tlV1~i;Jfil1nmrn'tlnM1u 

~ . 
" 

U'tltJ (6/50) LL~::m1~V1L=Dt1Y'ltJLtJn~u1~i;i'')L~nU'tltJ (4/6) LLviLtJnTru'll'CN M. brevicornis L~LL~V1~ • 
" " " mm1'll'tl~m1~i;iL1t1 u~::ij~i;ir'tlV1\1~~2.JV1 (32) LL~::"l1nn11~2.Ji;J'l'tlti1~Y'lu~1ijm1~i;iL1'tlL~nu'tltJLtJ 

"' Q .:SI "' J' ' .... .J ~".J 4 n~u1~~'ltJ (8/15) tJTL'lruL~~'tlnLL~::n~12.JLtJ'tl'llt1~1::m~l'l LtJ'ltJYI 30 >.Jn~Y1T'tlV1"l1nm1cinnu'lJru::~'tln . . ~ 

" " 
f'\111.J (7/17) LL~V1~n1T~V1L1'tlU?ltJ2.J1n (6/7) "i1nm1i;ir'l"iMltJn1T~V1L1'tl YHV L'\J M. brevicornis LV1tJ 

RT-PCR Y'ltJ~1 T::~tJn11~V1L~'tl YHV LtJrl~~L~fuL~'tl2.J1LL~'l 10 LL~:: 30 i)'tJfii::~V1~~2.J1nL~'tlLYltJtJrltJrl~ • • 
I .. ~ " 

Yi1~fumr~~L=n'tl2.J1LL~'l 3 1'tJ ~~UtJn~ M. brevicomis~12.J11'1'Vl'\JYl1'\Jvi'tln1T~V1L=D'tl LTf'IL'lf~i'lL~~'tl~ • 
" 1~~ ~ 1>.J1 rn LUtJn~ UJtJLLtJtJ~1~fu ~ ntt1uY1u1Y1'lJ?J~1::uunij ~2.J ntJ t tJm 1Uf 1tJY11tJL=n?J 1 'l f~ LTl'li'l . ~ . 

L~~'eNLtJrl~'l~Pl Penaeidae • 
I " I 

LL~ ::m"l H' LutJn~YI L~tJ~'Vl ~LL 'VltJ t tJu1L 'l n.ivH'.i'tlu~ m11::u1~'ll'tl~1 'lf~i'l • • 
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1 J)1f'l~'l!1;')~Yltl1 Plru::~Ylt111'11fq!11f ~"'1~Yltl1~tll'ITt.ll'lTt.IY\T~m·~ nt .. HYlYi"1 LLfl:: 
2 ~U')t1UfllJvin11LYll'lLt.ILflU;')J)1Yi 

Yl1'1Yl::Lfl ~t.16~t.1~~1'1'Jnn~ LLfl::L Yll'l Lt.I LAM'JmYi LL"1..i'l!1~ n1::Yln..i~Ylt111'11fq111fL Yll'l Lt.I LflU Ufl::~..i U'J lil~fl~ nt..i LYlYi"1 

" mrnvi~'alJfil'l1l.Jvl1\JV11\J~'Cln1T~VIL;'a L'lf~LTfil,r'lL~~'a-.1 (YHV) L'\Jrl-.1 1NPl Palaemonidae 5 • 
" 

'llilvi 1v1LLri ~'1rl1l.lnnl.l (Macrobrachium rosenbergil) ~'1~rauu1~vi (M. lanchesten) ~'1nr:;~ral.J 
" " U " .I o a ~ cj " (M. sintangense) ~'1n::L 1:; (Palaemon styliferus) ~'1~'atJ\J1Lfill.J (P. serrifer) LVIUn1r'UVIVl'ltJ~1T 

' " " 
~:;~1m~rar.i1-.1'1l'a-.15Ll.J~l.JU'"l1 n ~'1 ~~1 ~1Vi~viL=ilra YHV mri;inr.i~rai.Jmr~viL;ra tviu~fi 

immunohistochemistry 1-D'Ll.J L tJ Lfil~\J'fl~ LL'a\J~lJ'a ~~1 LYn:;~ra ttlr~u~ LU'l.l'a-.1 r1tl1:;nralJ'll'a-.1 L'lf~'ll'l.l1 vi 

" " 
135, 67 LL~:; 22 riL~i;i1~r;i'l.lLL~::~fi RT-PCR YilJn11~viL=ilra L'IJ~i;in~r:iu~-.1L'l.lrl-.1~iauu1L~l.J (8/12) n-.1 " . . 

" " ' 
n::Ltl1:; (9/1 O) LL~::~-.1n1:;~'f)l.J (15/15) ~~-.1r.i1n1v1frn=ilra 3 ilu LL~::llil.J1ClJn11~VIL=il'a~Vl~-.1L'l.liluVi 10 

" I " " " 

LL~ :;i'.i n11~VI L=ilra L Yiu-.1 L~ nurau1 'IJil'l.!Vl 30 1 \J~-.1 ~'CltJU1~ VIYilJ n11~"' L;'ClL~ nurau~~-.1r.i1 n L~fflJ L;'Cl 3 il'kl 

" ' (1/15) LVltJ~fi immunohisto-chemistry LL~:; RT-PCR LL~L~YilJn11~VIL~'a L'\Jil'klVI 10 LL~:; 30 LL~L'IJ 

n1cU'll'fl-.1rl-.1rl1l.Jn11l.JL~YilJn11~VIL~'a YHV l;}~'aV'ln1rnVl~'a-.1 30 tJ'IJ mrnvi~'Cl-.1filf-.1tl~1~Li1'1.l~1rl-.1L'IJ • • 
" " " 

'l-.1pfljlJ1'1'llilvi1v1LLri rl-.1 n1::~'al.J rl-.1 n::Ltl1:; LL~::n-1 ~'atJU1 L~l.J ~1l.J1rn ~"' L=ilra YHV \c;) LL~::~1l.J1rn • • • 
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LAND USE, AND BIODIVERSITY STATUS, USE AND MAINTENANCE: 

THE CASE OF NA HEAO, THAILAND 

La-aw Am porn pan 
1

, Shivcharn S. Dhillion
2

, Anussara Choosang 
1 

1 
Department of Biology, Srinakharinwirot University, Thailand and

2 
Department of Biology and Nature 

Conservation (NLH), pb 5014, Agricultural University of Norway, N-1432 As, Norway 

The Na Heao study sites (SWl-FIRS and Na Heao National Park) house dry tropical deciduous plant 

communities (from 400 to 140 m.a.s.I.) experiencing a range of disturbances, like grazing, non-timber forest 

product and fuelwood extraction, and burning. That study examined the status of biodiversity, with a focus on 

plants. in the different land use types within the ecosystem, and documented the use of species by local 

communities. In addition we looked at the mycorrhizal status of plant species. Careful study of the fallow 

regimes and associated plant diversity also yielded information on many species specifically associated with 

these areas. A seed bank study is also underway. The forest at SWU-FIRS is 2-3 storied, with a relatively high 

density of bamboo (103m
2
ha·\ A total of 153 woody species were found in the forest. Diversity varied within 

the different sub-communities of the forest. The Shannon-Wiener diversity index was highest in areas 

dominated by mature trees (2.8), and lowest in bamboo-subcommunity (1.9). More than90% of the households 

collected non-timber forest products. Documentation of the local communities, use of the areas and 

biodiversity has given valuable insight into socio-cultural aspects that need to be considered and built into 

planning restoration projects. The gathering of baseline information has been essential for developing a basis 

for restoration. Here we present the baseline data used for restoration planning including local needs. The 

project is financed by SWU, NLH, EU and ARCBC. 

Land Use and Biodiversity Management in Na Heao, Northeast Thailand 

La-aw Am porn pan 
1 

and Shivcharn S. Dhillion
2 

1 
Srinakharinwirot University, Thailand and2 Agricultural University of Norway 

The Na Heao sites house dry tropical deciduous forests experiencing a range of human pressure. 

This study examines the status and cultural values of biodiversity in the different land use types within the 

ecosystem. Data thus far show the high use and value of biodiversity resources to local communities, and that 

different land use types have differential value. Documentation of the local communities' use of the areas has 

given valuable insight into socio-cultural and ecological aspects that need to be considered when planning 

restoration projects and management regimes. 
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PYF 4 ~tlbb'U'Ub\OJ'lcun~~ NPY/PP superfamily ~1nn1cu~1n-:in~1~1 cu q q q 

(FOUR NOVEL PYFs: THE MEMBERS OF NPY/PP SUPERFAMIL Y FROM 

THE EYESTALK OF THE GIANT TIGER PRAWN PENAEUS MONODON) 

'Department of Biology, Faculty of Science, Srinakharinwirot University, Sukhumvit 23, Bangkok 10110, 

Thailand; 
2
1nstitute of Biotechnology and Genetic Engineering, Chulalongkorn University, Bangkok 10330, 

Thailand; 
3
Department of Chemistry, Faculty of Science, Chulalongkorn University, Bangkok 10330, Thailand. 

m1r;i1'l~~Hl1.JL'l!~~tl1::~1V1~~11-:i~111"1~1t1 pancreatic polypeptide (PP) 1t.ui'1t.1r;i1~-:i~~1~1 

L~ti~fi immunohistochemistry L~t1H anti-PPS {C-terminal hexapeptide of PP) antiserum Vi1.JL'l!~~ 

tl1::~1V1tl1::lJ1ru 200 L'll~'if u1L'lru1::'\i1~1-:i medulla interna (Ml) LL~:: medulla terminalis (MT) LL~:: 

1'CltJ MT LL~::LL'llt.1-:Jtl1::~TVlLtJ medulla externa (ME) Ml MT LL~:: sinus gland tJ1::lJ1Cl..!l"li-:i'li1~-:l 'll'Cl -:J 

L'll~'iftl1::~1Vl~YitJ~111"1~1t1 PP ~::rin4'uL~ t1LlJLt.1Ll°l~tJ'tl~LL'tlt.1~tJ'tl~~'tl~111°1~1tl FMRF ~'ltl ~1nm1 
" 

" ~n~~'WPl~1tl PP ~1nn1k!mn .. :1'~1kl'lkl 7500 r;i11kl methanol/acetic acid/il1 (90:1: 9) LL~::i:J1k! RP-• 
" HPLC 5-S ont.ir;J'fltJ L~tlH'l"l'fl~lJU 3 'llil~ C18 ca LL~:: cyano LL~::'ll::~1-:J~11~'ltl acetonitrile ~~lJrltJ 

.. .... 
ion pair 3 'lltJ~fi'fl trifluoro acetic acid, heptafluorobutyric acid LL~:: triethylammonium acetate 

LL~::~~(;11lJ~111°1~1tJ PP LtJLL~11°1.ft.iL~tJ~fi dot ELISA L~t1H anti-PPS antiserum ~1lJ11rl~~~u 
Yl111.JLUULVlvf'llil~1mJ PYF1-4 PYF1 tl1::n'CltJ~'lt1n1~'fl::i1Lkl s 'li1ti'ltJ LL~:: PYF2-4tl1::n 'tlU~'ltJn1~ 

ie:i::nlkl 9 "1U'ltJ ~ie:i RARPRFamide . YSQVSRPRFamide LL~:: YAIAGRPRFamide , 

" ' 
YSLRARPRFamide LtltlLVlvf 'ri-:i 4 'llil~iin1~'tl::nLt.11"1~1t1nu PYF VJVi tJLk!tl~1'!i1~nn~'lt1 Loligo 

vulgaris LL~:: NPF ~VitJLkl'\i1tJ'CltJ~'lLLtJ tJ Moiezia expansa LL~:: Atrioposthia triangulata LL~::'li1'Cltl 
Helix aspera LL~:: Aplysia californiaca LLlJ~-:J'li1~ Drosophila melanogaster LL~::'li1t.1'tlt.1>Tt.1clf-:i 

" " 
Helicoverpa zea m1~t.1VitJP1f-:iilLL~ ~-:i 1 iX L ~t.1~1 ii PYF Ltltl1 Vl vf'li1~1uztlLLtJtJL k11::uutl1::~1Vl'll'tl-:J ~-:i 

~~1~1 ~-:im~VitJ'\i1~1tllULLtJtJL t.ii (;l'l1~ii m::~ nit.i'li1~-:J LL~ ::iin1::~nit.i'li1~-:J~tJL 'llt.iL~ tl'l rltJrltJL kl FM RF 

family 

Keywords: Eyestalk, lmmunohistochemistry, NPY, NPF, PP , PYF , Penaeus monodon 

, Neuropeptide , Purification 
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(Investigation of Nuclear Clusterization and Fission) 

Department of Physics, Faculty of Science, Srinakharinwirot University, Bangkok 10110 

Hfl11m1~uA'uLl°lN~h~m11"1i~LV1t1f'llt1-l1::uu'11Ll°l~U~LLnul"li~LV111friut1'tfl1'°1LLt1fivl1'llt1-l 

il'lLl°l~U~LLuuf'l-f'l lu~~u'l!t1-lLfi'lllJ'lfi 40 < A < 44 (il'lLl°l~u~u1L'lNL"l!fi~ fp) ti;iui'Sfil"li~LV1t1fllJLi;\fi 
"' "' 

' Q cl Q d 

L"l!-lYi'11'°1NVln-l,,fifl1'°1 (SACM) • 
' ' " 

LVlt1fllJLi;\fi~1~fu.aui;i1mmYiLilu,,1-l~-lhlLUULYlu-l.aui;i1mmLLUU~'.11flJt1ilnLYi1i1u 

" 
ti;iui!Yi111n LV111fvi-l~fi1 u'l111-l t11nfi t Y1 

.... .J ~ " • , ., ' " - .... 40 42 44 .J... • ,..i 
LUUUY1~1lJ1 ~i;ir.nnm1uTU'°11'lltl~'(l'"l1nn11Yli;\fitl-l'll'eMU'lLl°lfiU~ Ca Ca LLfi:: Ti YllJn11LufiUU 

LLUfi-lt1tl1-lnuL1-uui;i1lJLfi'lllJ'lfi A ~-l1"1~1uriumntl~uuLLilfi-l~Lni;i~u1uu1L1ru A = 16-20 

(U'lLl°l~U~UTL'lNL'llfi~ sd) 

l"li~Li;iiafllJLi;\fiL~-lri'lll"lcWi;J~-lr.ififl1'"1 (SACM) .aui;i1mmLLuut11fi.iiailn ti.iLi;ifi~ • 
Lil'J! ~Ltlni;iflJYii-l-l1'l.I t11nfitY1Lt1uu 

YJkl~i;\~'tkli;]1lJL'°1Nn11i)4'u,,1n-lutl1::lJ1NLLr.lu~u lJ~1~YlmiuPl1Ul"lT'l.IY11~L1(;J.J 

tl1:;~1tl 2545 
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n1'afr !9lJ'lJ1'atJ bb'U'U n1'i4' !Pl n1 'ib~~'W n1'a~'fl'W1'YI ~1P11~1?1.fl u 'i~ ~'Uir fi~3J Pin~1 
cu 

ronn bFl'i-:Jn1'i1'Yl~1 Pl1~ l?lrl 'lJ b'a-:J b~~'lJ bb~~ bFl'i-:Jn1'i~'lJ b cti'fl-:J3J1~1n bb 'lJ'J~'a~ 

M1~ i;i f'll'fl~ LN ~t1u 1 u tri N mr1Yl t11 M1~ i;i ft u LN L1t1uLL~:: tri Nm riau L ti'fl~).J 1r.i1 n LL U'JYlr::n'l! ~11 

~).J L~r.iYlr::LYlYlfi;iur1'l!~ i;i.., ~t.11).JtJJ').JJ'1'l! ~).J11 L ~tltl1itl~ mrtJ~itJmr(fouf')Ylt.11 M1~ i;ift ur::~u 

,, 
tJfutJr~ mr~1 L UumrL1't1umr~tlu1Ylt11 M1~ i;ifYl¥1l).Jr1~ L~Utl LLtJtJ'flt.h~ m r~ "1 mr~uumr~tlu1Ylt11 • ,, ' ' 

3) L~lJ'e) ~'l!ij~tj' i;iV} L Vl).J1:;~).JL Un1J'~ i;i mrL'foumr~'flU1'Vlt11 "11~ i;ifV}~ 
' ,, 

LL1JtJL"'l1::9~ ~1LLumllue4'u1inrLNL1t.Ju 20 FlU rir1'Vlt11M1~i;ifVi~'flULUJ'::~u-DulJnt1).J~nwi 144 FlU 
" " ,, ' ' 

i1n~t1uiulJnt.J).J~n~1 1600 FlU LL~::e4L~t.J'J'l!1ru 3 ~1'JJ1~'l!1~n 30 FlU LFlrtl~~'e)n'lJ'~~tlL~LLri LLtJU " ~ ,, 
~'e)lJ '11).J LLtJtJi W11~cUL "'l1 ::~ n LLUtJi~ Ln (;J n1 n1't1un1 J'~'e)U~'\ll tl1 "11 ~ i;ift uiuL1t1u LL'~ ::LLUtJi).JJ11~ru 

1umr~Lrin::i.f-if'fl).J~ Hri1~ti~ ¥1lt1~:: ri1L'il~t1 LL~::ri1L~t1~LUUJ.J1i;ir:ii1u ~1Ju-if'fl).J~J11ri~u1).JH'mr 
" .... " ,, ' 

~ f"'.dl q 

'J LFlJ'1::VI L U'el\!11 LL~::Fl'J1).J '1 
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'i'ltiiliTI 23 i'v.i-..1 nHU~Yi'l 1011 o fm. 02-2584002-3 , , ' 

• SWU:CL 

ll lll lllll l llll llll llll llll llll 111111111111111111111111111111111 
3 1011 10555568 4 

fl 507.2 l.1249111 2545 
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