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,, ' 

i-w1h:;Cll.J~ntt1tlVi 6 

'tl1"1.11 LFliJ 

• n1 T~ ntt1 '"1'l1l.J LU'WYitti;l'El L'l!~ftlJ:;L~'l"ll'El'l~1TtlT:;n'EltJ~ LLtJ n 1iJlr.i1 n 

. ,, ... 
~1(;l'WVl~'ElV1LCl'El'W Mallotus oblongifolius Muell.Arg. 

• n 1 TLLtJ n LL~ :;m T1 LF1n:;V11rtT'l~¥1-:1~1TtJT:;n'EltJtJ1'1'll\linr.i1 n~1T~ rl (;) L'El~~ LL 'El=D L(;l(;) 
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• n1T~ ntt1 Llli'l!r.i~'WP11~(;lf"ll'El'1~1rnl.J-:i 'i:n~ ti'W~ LLt.J n 1iJlr.i1 n Ltl~'El n e.i~~" '"lV1 
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• n 1 T~ ntt1 ~1 "'"~ m rn T:;r.i 1u r;i')"ll'El-:imri ti-w t-w.r{)111 ri'El~111 ri i;J'El.r{)111 ri LLn~ 
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~ " 
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?l1'1l1=li'J1'Vlt11 

" 
• m11111'Jr.i~1L1'flL'Jf~'IX'JL~~'fl\lLU~\l'J\lPl Palaemonidae Penaeidae LL~~ Atyidae 

1i;iEJ~fi~iiii'lu1'l!Ll1lLl'liJ 
"' 

fJ~1~1 Penaeus monodon 

?11'1!1VJin~ 

• n11~ Ll'ln~ifL:n'lmi11 ru'll'fl'ln111li'fl'l1'flt1L u~u~'JEJ L"11-'fl'lrl i;i~ Lunl1lfii'll'fl\l • 

• 

• 
' " 

~'liJ=D~ l1l~1~fuil'm~EJu iul!nEJii~n~l1l'flutJ~1EJ 

• n11~(ij.JU1nr.in11ii1ii"tl.JlJn~Ylt11P11~111ftuLt111" ~1~ftJLNL1EJUU1~C1l.J~n~1 
' ' ' 

• n11~(ij.JU1tJYIL~EJUl'l'fll.J~')Ll1J'flf•ibm~'flU ~'1!1 YJ~ni ') 026 ~'fl\! n11Lfil~'fluVi 

'll'fl'lrll1lC1 .ft'ul!nEJii~n~1tl~ 4 • 

' " 
• m1~ (ij.JU1tJYIU~tJ~ m1~Y1t11P11~11lf ~'fl\! LYI l'liil'l mmEJn~11~1~ftJtl'n Lfouiu 

31'nu~~n'l:t1ll~ 1 

• ' ., .. '' 1 4 1 .iC11. res 4 ..._ ~-
n11Vi(ij.JU1tJYlfil'fll.JYi')L[;l'fl1'J!')EJ~'flUi:J1ULf"lffi'JJ1EJ'flULYl'fl1LU[;l Lffi\l 'l!'Jl1lLLfl~')')t;J.JU1n11 

" ~~futl'n ~uuiul!nuii ~n~l1l'flUU'i'l1tJ 

• m1~n~1n11t-DtJ1~fo"11ur.i1nLL~~'ltJ1~~tJmmrm1~EJu~Y1t11P11~l1lf"ll'fl'ltl'n~EJu 

.. 
?l 1'll1 L l'IJ-1 
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114 
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• Determination barakol extracted from Cassia siamea by HPLC 

with electrochemical detection 
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• filV1'tlt1vfr.i1nV1'tlnL~~V1~-:ivi'tlu 

?l1'll1:a'J1Vlti1 
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• 

• 

• 
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• 

• 
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• 
•• 
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... " 
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(Skytrain services and urban society's satisfaction) 

1111"11'111 

" " I 

n1 ~~~tJ fi'l~-:i\1ilt5' 1n m.h~~-:i r-f L ~?l ~ n~1 fi'l'l1l.J~\1Yl?l L '"l'll?l\1'"1'Wi-:i fi'\l.J Lij?l-:i nu n1~ Hu1m~~n 1 Yl . 
vh BTS LL~~~n~1-l1u'"l~tJLV1ile.i~i;i?lm~~vi~uL'"l'll?l\lr1'Wi-:iril.JLij?l-:inum~Hu1m~rn1Ylvh BTS 

n~l.J~'l?lU1'l ~?l riut5't1'11-:i1um~ 21 -50 tJ ~1'W'l'W 200 fi'l'W 'lvit1m~~l.J?lU1-:i~1tJ (Simple 

Random Samplicy) '"l1n~n1\1~n1Ylvh 4 ~m\l~?l ~mll?lLPln ~m\lvil.J?l~ln ~m\l'ei?l'W'W"ll LL~~ • 

~mu~~nm~ui1-:i~m\1rn1Ylvh ~:::tJ:::vi1-:i'"l1m.J~1uvi1-:i~~-:ii1-l~r11-:i1u fi'l'l1l.J~~1L~l.J?lLum~1.if 

u1'm~rn1Ylvh n~uvifi'll?l-rn1~~-:iL~1'l.Jm~'ll1tJ'll?l'lrn1Ylvh BTS m~~n~1"JJ?l-:itrl.ifu1'm~rn1Ylvh . ~ 

'll?l'l l"i'Wi'I fi'\l.J Lij?l'l?lti1-:i hliltru~1 '"1 l;)JYl1\I~ ~~~~:::~lJ 0. 05 L~?l~n~11"11 L 'U~tJ fi'\')1l.J~\1Yl?l L '"l LLtJ n LLi;i 

~:::~ 1uY1u'l1 fi'l'l1l.J~'lYl?l L '"lVl1\I ~1'Wfi'l'l1l.JU~?l viJitJ'JJ?l'IU1m~~1~fuill.J1 n~~ vi ~?l\1Ml.J1 ~?l ~1u • 
ri'n~ ~ :::"1'J n Jl1i.Jfill rn~1 "JJ'El -rn1-m r~1Jlfu Jl1i.Jrir;i1~~r;i '1..:i b~ tJ..:i~il "ll'El..!ltJ1mr bb~::: Jl1°klm1a-in"' 

L~'l1um~1.ifu1'm!i' 1n1l.J~1~u 

1 



(Attitude towards opposite sex peers in single parent family's college students) 

ll1fl1'111 

" " I I I 

m1~r.ruPif~ui'.l.r(;1Qtl1~~~r-1L~'fl~n~li'P1uPi~r;l'flm1Pirn~'fl'Wr;l1~LY'iPl'll'fl~i'.l~(;l - \!n~m~nYI 

l.l1r.i1 n Pi1'fltJ Pif')~iivi'fl\.1TtiLLl-iPiuL~m LL~~tfr.ir.ru~vh 1 '-"Lii ~~PluPl ~r;lti m1Piu L~tiur;l1~ L Yi Pl 1~LLri 
il-l~'Wfill 1Yi L 'WPl 1titJ Pl f'l tJ Fl Fl~ ~m Piutitl ~'lu 1~u ~L 'l~1~\.1tl1~1~\.11ti LLU n nutitl nr11Pi n~1'll'fl~ . ~ ~ 

ttlmml.l~LPln~-X~~.,.,1~~'1~ SPSS/PC+ r-h~ti~~H ~'fl r-11rtl'(;ln~'l'W~'t:lU(Percentage) 

(Mean) f'11~')'WL~U~ LtJ'Wl.11 (;11~1'W(Standard Deviation) LL~~f'11 LFl1°~ LLFl'lf( Chi-square) 

~~ m1~r.ruv-iu'l1 il-l~'Wfill1YiL 'WFl1'fltJFif'lLL~~li Pl'WF1~r;l'tlm1Pirn~'fl'Wr;l1~ LY'i Pl ii Fl'l1l.l 

~).J~'WfiL:n~u'ln ~).J~'Wfi111~111t1L'Wfil1re:iufilf'l 1:::~un11~m~1'llre:i~u"11LL~:::re:i1:nw11re:i~u"11 i'.i~~!Jlre:i 

~ Pl'WPl ~1um1Fiu L ~'flui;i1~ L Yi Pl'll'fl~\l~ (;1-\!n Pi n~~i'.lu ~1"11'fll.!11~1 L Yl u~ Pl'WL~m 't:ltl 1~i'.luu~1 f-1 C\I 

.,.,,~~n~~1~~tJ 0.05 LL~~m1fn~1il.J~'Wfill1~~~1l1UL'WP11'fltJFlf'lJl1U\.1~~n11\.1U1~1~'°l~~-3~~ 
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_"f CV cl.... I d' "1 l:- A I 9 ~I cl 
u '"I '"I !I 'VI i.J ~ ~ !Pl 'fl f'l 11 i.J -u ~ 1 IP'I 'VI 1.:i 'fl 1-a i.J cu 811 'fl .:i b IP'! n '.If cu u 'i~ " i.J f1I nc1~1 u 'VI 6 

1. cub 'i .:i b~!lu1. cub 811 !Pl n'i .:i b 'Vl~i.JVl1'Uf'l'i 
Q 

(Factors affecting emotional quotient of Pathom-6 students in Bangkok) 

" ' L~ni'Wth:::rilJ~m~ntJVi 6 'i:i;imiJ'Wn.:iur.i4'ufl1U'Wtln ~'e) U:i':i'U1n1Plfl1UL'WA:i'tlUAf'J LL~:::U:i':i'U1n1PI 
I SI SI I 

n1u L 'W LN Lfo'W n~l-J ~'Jtlth.:iVi~n'jj-1ij~1'W'J'Wl1.:iV16J i;i 1 oo A'W LU'Wi!n ~u'Wi'Wtl:i':::ril-J ~n'jj-1lJVi 6 
' 

r.i1n'i:NLfo'Wl1uvitl.:i 50 A'W LL~:::r.i1n'i:NL1-u't.l~ir~ffivim 50 A't.l 'i:i;ium:i'1iLLUU~tlUm6JL'Wmrn1u 

oDtllJ'Cl~'JLULL'Cl:::LLUUVl(;l~'e)U EQ 'JJ'e).:Jn:i'l-J~'llfl1Yl~i;J n:i':::Vl:i"J.:J~1fi1TC\J~'JJ n1TiJLl"ln:::if-b'tl6.l'Clti 
\J .. 411 \J 

' " 
n1:i'iJLrin:::ifrii;iritlU°r'lVIAru C.J'Cln1T~n~1YlU~1 A:::LL't.l'WL'U~UUTTU1n1Plfl1UL'WL:i'.:J~U'W'lltl.:Jl1'.:i~tl.:J 

' " 
' " 

'i:N L1-u'W hlij l"l'J16J LL(;! n i;i1.:i n'W LLi;i ri:::LL 'W't.lL'U~U'lltl.:iunm m P1n1u1 't.ll"lTtlu rif'J'lltl.:il1'.:iM1.:i LNL1-u't.ln 

rl'J16J LLi;J n i;i1,:i rl'WtltJ1..:J ijiJU~1 ~ n IVJ1.:J~ n~ LL~~1oD!J6J'Cl n1:i'tltJ1.l1 Piu rlUYltl LLlJV11tl~Un l"l:i'tl.:J'JJ'r.l.:JiJn 
·~ \J \J \J 

" L1-u"Wl1..:i~1.l..:i'i:NL1-u"W1l-ln'°''J16JLLi;Jni;i1.:in'W LLi;i-b'1.l6.l~1't.l~1't.lm:i'~n'jj-1 :i'1UL~LL~:::m~Yl'll1.l.:i~tl n'°1Ttl.:i 
" " 

" 
'l!m1-u't.l Ylu~1 ¥tlu"'1:::'lltl..:i'l!m1-u't.ll1..:i~tl.:i'i:N~u'Wij EOLl-lLLi;ini;i1..:in't.l 'i:i;iu~'J'WLVlrutltJL'WLnru'l'1tl1't.l 

~ " 

YlU~1 UTTU1n1Ml1UL'Wl"l:i'1.lUl"lf'J i'Jl-JrlU U:i':i'U1n1Pl111ULt.\LNL1'uu ~16J1:i'CltlflU1UA:::LLt.\t.\ EQ 

'JJ'e1.:ii!m1'u't.!L~'e1Ei1.:ii1i!u~1~cyvi1.:i~t1~ ( R
2 = 0.255, P = 0.001 ) 'i:i;iu~uT~mmPIL'WLN~U'Wi'J 

~vifivrni;itlA:::LL 't.l'W EQ '1Jtl.:Ji!m1u'W6J1 nn~1U~~U1n1Pl111UL 'WATtlUl"lf'J L~ niJ'e"lu ("11-Kl-Jtl:i':::~vifirii;i 

Cl'e1UVl1tl Beta = 0.261 LL~::: 0.375 ~1VlfU1J:i':i'U1n1PIL't.lA:i'1.lU Af'J LL"'1:::1J:i':i'U1n1PIL'WLNL1U'W ln16J 

~1~1J) 
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(A study of crease-resistance and shrinkage control in one process finish for silk) 

1l1rl'1"111 

,, 
n 1 ~~ n'rf'1n1 ~(;] n LLl'i 'l n'Wt11J LL~ :;n'W~ V'l'JJ'fl'l ~ 11 ~~L 'Wi''W(;]'fl'WL~tl'l LV'lt1L-D' ~1 ~ SUM ITEX 

RESIN NS-200 LL~:;~1~ SILICOLAN AN-980 ~1ni-:itl~mm 2 "llilV'l ~'fl ~1nLl-lnUL~tll-JfPl~'flhvi" 

LL~:;~1~ SUMITEX ACC.X-83 LV1t1Hml.l1ru~1~i;imLr;l-:i 80, 90 LL~:;100 nfl-lr;)'fl~i;i~i'll-lnU~'lLi'l 

L'Wm~1ru 20. 30 LL~:; 40 nfl-Jr;)'f)~i;i~ i;i1~~1~un1t11~~.n1r;i:;1'Wm~e.Jiin~'flru~.niJ 120 LL~:; 130 
' 'U ,, 

'fl'!Pl1 L6J!~L~tl~ L'l~1~'lLLr;l 2. 3 LL~:; 4 'W1Vl ml.l~1~utJ~:;Li1'We.J~n1~(;lmLr;l-:ir.i1n'fl..:iP11~'W~'l LU'flf 

L ~ 'W n1 rn V1 LL~ :;m ~L tl~ tl'WLLU~'l ~ 

r.i1ne.J~n1rnV'l~'flWl1J~1 Lci!lH SUMITEX RESIN NS-200 100 nfl-Jr;)'t)~(;]~ LL~:::~1~Li'l 

SUMITEX ACC.X-83L'Wm~1ru 30 nf~r;l'f)~(;]~ eJ1i'.ln1~~V'l~'l~1 ~t'l LL~:; n1~~'W~'l~~~V'l LL~:::~'W 
' ' 

I I I ti I 

~'l'elti1..:iV1i'.lm~ Ltl~t1'WLLU~'l~U'fltJVl~V'l ~'tl~'WVIH~1~ SUMITEX RESIN NS-200 80 nfl-lr;)'f)~l?l~ 
' 
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(Effect of enzyme ionic plasma on the color change and 

stiffness of cotton fabric dyed with reactive dyes) 

" I ' 

m1~ n~1t.J~'lliei..:itl1~l! n~'ll11YiUN LLi;i..:1~1~ftJi n li 1 ~Hi i;i iei m1Ltl~ tJlJLLtl~..:i ~ LL~~f"l'l1 lJ • 

m:; ~1..:l'JJ'el'I cJ1 ~1tl ~U'ellJ ~'ltlMLL ~ l"lVl~ ~WlJ1 rum1lJ L <D'l-l<D'lJLL~ :;L 'l ~1LL'lllf1 riieitJi n~ LL(;! n i;i1..:i rllJ 

Llntl'Vlln~'el'lrllJcJ1~1tl'Vl'eliin~t1lJ U'ellJ~ REACTIVE (CIBACRON RED F-B) tl1cJ'1h.Jin~ 

ieiru~11ij 42 + 2 'el'IPl1L'l!~L~tl~ L'l~1 30 lJ1Vl LLnlJ~lJlJf"l'l1lJL~'l 40 + 2 T'ellJi;i'e)lJ1Vl ia(;ln . "' . 
" " ~'llJT~~~1..:itl1i;iieicJ'1 50: 1 lJ1(;1T~1lJ 1so105-C01 'lint11:;~tJf"l'l1lJ L-if lJ-iftJ'lliei..:itl1~l!n~'l111Yitl~-:i 

LLi;i..:1~1~foincJ'1~iei 2% ' 4% LL~~ 6% T:;tJ:;L'l~1LlJn1TLL'llcJ1rl'ellJin~?l 15 ,30 LL'~:; 45 lJ1Yi 

" 
1 lJLLi;i~:; m1lJ L -if lJ-iJtJ'JJiei..:itl1~l! n~'ll11YitlN LLi;i..:1~1~foi n cJ'1 • 
lJ1(;11~1lJ (STANDARD SOAP BATCH No. 56) 5 nflJ/~(;11 lJ1(;11~1lJ IS0105-C01 LL~:;tl1 

d d 

LUYlln~'eltJ'"11mntl~t1lJLLU~'l~~'lt1 GRAY SCALE FOR EVALUATING CHANGE IN COLOR 

(;11lJlJ1(;11~1lJ IS0105-A02 LL~ :;tl1 LU'Vll'1~'ellJ'"11n1TLU~tllJLLU~'l~Ll'1tlT'llJ (~E) ~'lmf"liiei..:i.rin~ 
d 

REFLEXTANCE SPECTOPHOTOMETER 1711i-UJ11m'l1'\.! AATCC TEST METHOD 153-1978 

(AA TTC, 1988) LL~~tl11tl'Vll'1~'ellJf"l'l1lJnT:;~1..:i~'lmf"liiei..:i STIFFNESS TESTER (;11lJlJ1(;1~~1lJ 
dJ 

ASTM D1388-96 

' " ' 
t.J~ m T~ n~1YilJ~1 Lijieitl1 cJ'1i;i'lieitl1..:i~..:i~lJ1'1lJ1 LtJ'forn Vit1tJcJ'1Yi1iJ1~ t.l1tJm1i n cJ'1 i;i'l 

~ I l ~ 

ieitl1..:i~..:i~lJvir.id'.lmntl~utJLLtl~..:i~ ieitJVi'"11 3-4 LL~ :; 4 utJ~ieii'.11~~lJl"l'l1lJl"l'l'VllJ'll'el'l~~fi..:i~lJ1n 
"' 

LL~:; ~E LlJ'll'l..:i 1.060 fi..:i 1.934 LL~:;1tJmrni;i~ieitJf"l'l1lJn1:;~1..:i'JJiei..:icJ'1YitJ~1 i'.1'"11 BENDING 

LENGTH LlJ'll'l..:i 2.10 fi..:i 2.40 ~..:1Li'.ltJ'"11~uieilJftJL~ 
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e.i~on'fl-:i bb'l1-:i bb~ ~ bb~:: ~11iJ:h'u iiJ~'Vl fii;i'fl ~11iJ ~-:l'Vl'U°ll'fl-:i 
?11<ai;inbbi;i-:i~tl1-:ilvJ Flovan ASN °ll'fl-:leJ1i.j1ut11-:18lfi'.l~ 

(Effect of daylight and relative humidity to 

flame retardant Flovan ASN of curtain fabrics) 

" SI I " 

n 1 ~14' ti rif-:i iHB' [;) ()U~::~-:i r-f L~'El ~ ntt1 ~~'ll'EJ-:J LL~-l LLV'IV'I LL~::m12.J:nuil-liV1fi lfl'El rl':l12.J rl-:JVl\J • 

'JJ'El-:J~1~f;lnLLlfl-:J~\b-:J1vh1'EJ-:Jc.J1~1'W 3 i;j'l'Elth-:i ~'El c.J1~1t1 100% c.J1~'EJ~L'El~Lf;l'Elf 100% LL~:: 

c.J11.t1~~2.J~1tl/~'EJ~ L'El~Lf;l'EJf ~f;lnLLlfl-:J~'ltl~1rnti'l-:JLvl Flovan ASN Yi~:::~Url'l12.JL-irl.J-iru 300 nfa1 

lfl'EJ~r;i~ ii~::t1::L'l~11."Wn1~~mL~-:JLLV'IV'l"l1nLrii'El-:i Solarbox 1500e 5, 15LL~:: 30 -5'1 tii-:i LL~:::~ntt1 
\I I I 1 

~~'ll'El-:im1ii=n"Wil.J~V1fiYi~::~u 65, 75 LL~::: 82% Yi'Elnrn1d~ 27 'El-:JPl1L'l!~L'ilt1~ LU'WL'l~1 50 -D1tii-:i . .. 
vi n~::;~u 1. um~~ ntt1 mm mL~-:i LLV'IV'l'll'El-:J c.J1i;i1'Elth-:i1.-if 2.J1r;i~fi1u ISO 105-802 LV'ltJ~ ri11iiri-:ivi'W • .. u 

'll'El-:J~ 1~i;i mLlfi -:iww 'l-:J 1 vl"I ::;i) V'l"l1 n~::;u ::L'l~1~ n 1 ~,! (Afterflame time) LL~ ::;~::t1::L'l~1ri LL'11-:J . . 
(Afterglow time) ~-:J"l::VIV'l~'EJU"l1nn1~Vl'11~'EJUn1~L~1L~m'11t1H'l.J1[;)~~1'W JIS L 1091-1992 

u 

" ~~'JJ'EJ-:J "1'l12.J~Uil.JiVlfiui'EJ~::;tJ::;L 'l~1~ n L ~l!'JJ'EJ-:Jc.J1 i;i')'Elth-:J ~U~1 c.J1~'EJ~ L'El~ Lf;l'af LL~::;~1tl/~'a~ • 
' " 

Lia~ Lf;l'Elf Yii:i m12.J:n'Wil.Jivifi 65% ii~::t1::L1~1m~~"'1vl~1irnn1 ~l!·ih n~1 c.J1 i;i1iatl1-:i'l!UV1 L~m nu . 
I ti I I \I 

Viii ri11ii=nuiiiivifi 82% ~1~fu c.J1 ~1t1Yic.l1"Wn1~i;in LLlfi-:i ~1 uiq1~i;in LLlfi-:i~ti1-:i 1 vl Ln'EIC'I n ri112.J~u .. 

i;i')'EJth-:i "11nn1W':lL"1~1::\.f~::t1::L'l~1FJLLV'l-l (Afterglow time) ~U~1 ~::tJ::L'l~1n1~~mL~-:JLL'1111lLL~::; 

" 
ml.J 1 Cl.Jrl':l12.J:ff 'Wi 2-JiVI fi'll'a-:J c.J 1~1ui;i1iatJ1-:ivi n'l!UVI hJ iJ ~~ lfiia~::tJ ::L 'l~1 rl LLV'l-l • • 
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(The effect of mordants in cotton dying with fibrous husk mangosteen) 

~Viti 

" " hin1T~n~1f01f-:iil 

. . " 
n TV'l-i;i 1-:iVI L i..n.J1:::1MJ in LYi)J '°1 ru~)J~f01'l1).J '°1.:Jvt'W~'I n'4'i1'l ~n~-:imT1 oD~fiTT)J'Jl 1 ~U'fl)JtJ1u-:i LU'Wn1T . 

" " " tl1 i;i1-:i~Ln1r.nnn1u)J:::"flf1'l LV'lm.Jfu1iXi1r-hLll'W pH1 pH3 pH? pH9 pH11 tl1~untJ1 30 nf)J 

. " ' 
U'fllJVi'flru~11n go 'fl-:iPi1L'll~L~t1~ 'W1'W1 i'lL)J-:i ~1nu'Wtl1tJ1V!c.J1'WmTu'fl)JLtJvtV'i~'fluf01'l1l.Jf'l-:ivt"IJ . "' 

'll'fl'I~ ~'fl n1Ti n '°1'l1).J '°1'1Vl"IJ'll'fl'I~ ~'fl L ~1'fl '°1'l1l.J f"l'IVl"IJ'lJ'fl'I~ ~'flLL~'I LLV'IV'i LL~:::f01'l1).J '°1'1Vl"IJ'll'fl'I~ ~'fln1T 

-n V'!Cl 
"' 

" C.J~ n1rnV'l~'flrnll"iJ~-:iil 

1. C.J'i'1'°1'l'll.Jf01'1Vl"IJ'lJ'fl'l~t;iie:imTeDn'YlU~1 cr1~1 t1~~'fll.J~'"l1mtJ~ie:inl1-:if'l~~~/11'l:::pH5 (hi • 

LU~ie:i nl1-:i ~ V1~~111'l::: p H S (1iJH~1T-ri'lt1Uie:il.J) i1'"11 f"l'l'll.J '°1.:Jvt"IJ'll'eM~~-:i~ V1 

":! ' ' cl " .l' 
3. C.J~ f"l'l1l.J f'l'IVl'W'lJ'fl'l~(;l'flLL~'I LLV'IV'I YlU'l1~ L'JJ)J'JJ'W~ nmrn V'l~'fl'I 

4 . C.J~ f'l'l'll.J f"l'lvt"IJ'll'fl'I~ ~rem1Ti ~rn YlU~'l tJ1~1t1~U'fllJ~~1 mtJ~'fl n>T-:i f'lV'I "' . 
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n1'1P1n~1·lUJ~'Vl1.:1 n1 !l!l1vn.J1.:itl'1::n1'1'll'fl.:i eJ1'Vl'fl ii'fl f.J~ i;in ru ~ 

'll'fl.:Jfu.n:.an nifaJ'Vl'fl eT1 ~'l!ln n'l::i;i n i1 Lll'flth n~~ ~.:J'VltJ (;)'Ufll'l'U1!l n 
q q 

(The study of some physical properties of hand woven fabrics: Products of 

handloom weaving training center's members Amphoe Paklee, Nakhonnayok) 

"" 111 Fl'J"ll1 

r.i1 n m1~ m~n~2-1umvi1'l mt1111Yl1.J1'lu1::;mn1'tl'l ~1Vl'tl;j'tl e.i~U1Ji ru'Yl'll'tl'l~2-11:'D n n~2-1vi'tl ~1 • 
~"lt1~m::;U1 n ~11J1'tlU1n"r'i~ ~'l~.r111 ulil1u1t1n ~1U"lU 5 lilU ~'li'.ln1TVJ'tl ~1LUU'fl11YlL~1'2-l2-l1LUUL"lft1 • 

" ..-ca. I ., 4 I t,. 

~2J1.JU\Vl1'ln1tlJ11YlU\12J2J1Ul1~1UU\1'l1 111'lU 2J1Ul1~1U 2-l'tln. 121 Lft2J 18-2524 Vl111M'l1.Jlil"l12JU\1U 

LLN~n"ll1111'1J'tl'leJ1Vl'tl L~2J 9-25424 Vll11~'tl1.J~1LLN~'lLLft::;n11Ul11~"l~Vi1L1X~1Vl'tl'JJ1111 L~2J 21-2525 

Vll11~'tl1.J~1n1nU~ tlULLUft'l'JJU1111~~'ln11oDnLL~"lVi1L1XLL1X'l 2J1Ul1ti1U BS5811 : 2525 Vll11~'tl1.Jn11 .,, 
Q " d.,, ., " 

Ln!11f)Jtl'll'tl'le.J1Vl'tl 2J1Ul1j1U 882086: 1972 Vll11~'tl1.Jlil"l12JlilUUl"lUl'tln11tl1.J'JJ'tl'le.J1Vl'tl LLft::;2J1Ul1j1U 

DIN53887 Vl(;l~?l1.Jn11tl'tl2JLlX'tl1n1fl!c.l1u"JJ'tl'lc!1vi'tl 

e.J a n11~ n~1 ~2-1umvi1'l n1tlll1Yi"JJ'tl'l eJ1Vl'tl;j'tl Yi1.J~ 1 f'l11il"l12J ~1UVl1ULLN ~n'll 1 i;)']J'fl'l eJ1Vl'tl 

Ul12JLLU"l~1tl~'lLllu 2432-3360 N LLU"l~1tlUULllu 3296-4224 N f'l 11il"l12Jlil'lVlU~'tln1nni;i "lltl'tlU . . ~ 

" 
U'ULU'U 568.02+42 N n'l 665+ 21 N ~1n11tl'tll.JL1XmmP1c.l1muu 372-901 lb/m

2
/s f'l1n11~'l~') 

'JJ'tl'l ~1 (Drape coefficient) LUU 71-81 f'\1 n11~'U~"l~'tln11~1.J'll'tl'l eJ1 L'ULLU"lr1f1t1~.:i LUU 102-11 O 

'Mfll1 LLU"l~1tlUULU'U 110-11 5 'tl'lfll1 LLa::;l"\1n11LU~tlULLUft'l'JJU1111~~'ln11oDnLL"""lVi111XLL1X'lLYl1n1.J 
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e.J~8ll'el.:t w&q.:i LL~~ LL~:: fl113J:f t.1i'3J~'VI filPi'fl fl113J fl.:t'Vlt.18ll'el.:t 

~1'il;'lflLLIPi.:ivrtl1.:ilvJ Sandoflam NP 8ll'el.:teJ1~1t.l'U1.:t~ll~ 

(The effect of daylight and relative humidity to 

Sandoflam NP flame retardant of curtain fabrics) 

'Lvit1 

'IJ1.:J~1';1i.:JL~'el.:J L~ii.:i~'Vl'el.:J • 

" j,I I '1 

n1j';jr.rut tJAf~~iJrj lilClUj:::~~ ~ L vh:i~n1!t1CJ~'ll'fl~LL~~ LLV1 V1LL~:::A'l1l-l=DtJil-l~Vlfi'll'fl~ cJ1l.i1tJ 3 - . 
rn'l'flU1~ ~'fl cJ1~1tl 100% cJ1'W'fl~ L'fl~Llil'flf 100% cJ1'W'fl~L'fl~Llil'flf/~1tl 65/35% ~lilmLi;l~~'lt1~1T 
~ti'l~LW Sandoflam NP A'l1l-lL-ifl-l-iftJ 500 nfl-l/~lilrnmL~~LLvi~r.i1mA1''fl~So larbox 1500e j:::tJ::: 

" 
L'l~1 5, 15,30 of'lLl-J~LL~:::A'l1l-J~tJil-l~Vlfi~r:::~u 65,75,82% 'flt1J~fln 27 'f)~fi'\1L'll~L;tl~ L'l~150of'l . " 

r:::tJ:::L'l~1n1T"JLLV1~ (After glow time)~~VlV1~'flULV1t!Lil-l1lilj~1tJ JIS L 1091-1992 

r.i1nn1j';jLrin:::ifa:::tJ:::L'l~1mrnn1~>!(After flame time) -wu~1j:::tJ:::L'l~ 1 ClnLL~~LLV1V1'll'fl~ . " 
cJ1 rn'l'flU1~iJ CJ~ ~'flj:::tJ :::L'l~1n1rn n L ~>J 'WU~1 cJ1'W'fl~ L'fl~ Llil'flf LL~:::cJ1'W'fl~ L'fl~ Llil'flf/~1tl~Cl nLL~~ . " 
LLV1V1tJ1tJ 5 of'l Ll-l~ilr:::tJ:::L'l~1~vi 1w~1l-J~n1 ~>Ji1n~1cJ11iiviL~mntJ~C1mL~~LLV1~tJ1tJ 30 of'l Ll-l~ . " 

,, ' 

n1j~n1~l-lLV1tJiJj:::tJ:::L'l~1mrnn1mJLUtJ O ~tJ1Yl ri'l1l-l=DtJil-l~VltfYh:::~u~1~ntJ'll'fl~cJ1r;i'l'flU1~i'.J • • 
CJ~i;lt1r:::tJ:::L'l~1n1T~n1~>! 'WU~1 • 

' ,, ' 
cJ1'W'fl~L'fl~Llil'flfYl~1tJl'l'l1l-l1tJil-l~VlflVlj:::~U 65, 75,82%i'.J 

' ,, 
j:::tJ:::L'l~1n1r~n1~ml.iLLU\J'fltJ ~'fli:lr:::tJ:::L'l~1n1T~n1~>Jn~LT'l VJj:::~Ul'l'l1l-l=DtJil-l~Vlfi 75%il . . 

' ,, 
j:::tJ:::L'l~1 n1j~n1~~LU\J 0 ';jtJ1Vl cJ1'W'fl~L'fl~Llil'flf/~1tlYl~1tJl'l'l1l-l=DtJil-liVlfi 65 % ih:::tJ::: 

' ,, ' 

L')~ 1 n1rn n1~~LT'ln~1cJ1"1liiV1L~tl'lrltJVl~1\Jl'l')1l-J1tJil-l~Vlfl 75,82 % lil 1l-J~1~U ~')tJcJ1 ~1tlVl 
• ,, 

~ 1tJn 1 jlil n LLi;J~ ~ti 1~ 1 w LL~::: A'l1l-l=DtJi l-l~Vlfill.!~1 j::; ~u 1vi 1l.li:J CJ~ ~'fl j:::tJ :::L 1~1mj~n1 ~mvitJiJ j:::t1::: . 
L'l~ 1mrnn1~~LUtJ O ~tJ1Vl r.i1nmr';jLAn:::~j:::tJ:::L'l~1ALLV1~ (After g low time) 'WU~1j:::tJ:::L'l~1 • • ,, 
n1 rn n LL'i'\ ~ LLV1 i;i LL~ :::T:::;\u 1'1 ')12.J~'Wil-l~'Vlfi'lJ'Cl~ cJ1r;i')'Clth-.11l.li'.l CJ'rl ~'Cl~:::tJ:::V'J'rl1 n1jl'ILLi;i-.1 " . 
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(Effect of natural mordant in cotton dyeing with bengal almond) 

.... 
[l1 Fl'l"li1 

" " ' 1 \Jn1 ~~ n1!!'1 l"lf~tliiir i;i mh::~~ ~L Yl?l ~n1!!'1 eJ~'lJ?l~ ~ 1 ~-rl'JtJ ~ r;ir.i1 nnnl-l'll1 ~1 tJn1~tJ?ll-l ~ 1tJ . 
t.I I I.I II I 

~'JU 1u~ n'J1~ L(;)tJtJ1 LU~ n'J1~l-J1~ n (;)LU\JtJ1~L(;)tJ mnJtJ r.i1ntl'tJtl1tl1~Yl't~i.Ju?ll-J ~1 ~1tJYir?ll-J 
" " 

"' 1' " I 

~'JtJ~1~"il'ltJ~r;i L"1tJH~1~"il'ltJ~"1 2 'llilr;i ~'tl,j1iJ::"JJ1iiLlltJn LL~::,j1~Ln1r.i1mi..l~'tln~'tlmLF1N Vi 
" ' 

j:;~rn•1r;i1iJLoniJ-iftJ 10. 30 LL~:: 50%'ll?l~,j1~tl'n~1tJ eJ'tliJVJ?lruw1ij go ?l~f'l1L'l!~L~[J~ LlltJL'J~1 6 . " 

tJ1V1 tl 1~1~ ~1\Jn1~tl?ll-l1i.J'Vl r;i~?lUl"l'J1l-l Fl~'Vl\J'll?l~~ r;i'tl n1joDn Fl'J1l-ll"l~'Vl\J'll'tl~~ r;i?l L ~1?l l"l'J1l-l Fl~ 

'Vl\J'lJ'tl~ ~ r;i'e) n 1 ~i "1 Cl LL~:; Fl'J 13-J Fl~'VltJ'lJ'tl~~ (;]'e) LL~~ LL(;) "1 LL'"'r;i,j 1 ~1l-J1'Vl "1~'tlU rlU LFl 1-?l~ir (;)~LL~ ::Lt.ffou 
" 

LVltJUn1~LU~tJ\JLLU~~~L"1tJH' Gray Scale eJ~~L~ ~?l 

eJ~n1~~n1=t1m1iJrN'VltJ'll?l~~r;i?Jm~onn Yiu11 ~1~1tJ~~1tJm~t1'tliJLr;itJ'tl.lH~1~-rlr;iu~r;i;'.i 

I I II " 

fl11aJ M'\ll'-IM1'1 ~~'fl b....,~'fl m~ bbflO/YiU11 ~1~1tJYi ~1'-ln11tJ'EliJUl1tJ~1il L"'1"i1mufl'El nvrntJLLflN " . 
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(Colorfastness of hand-woven fabrics: product of handloom 

weaving training center's members Amphoe Pakplee, Nakhonnayok) 

111Fl1'lf1 

" ' ~ 1 'W';j~uiJLUtJ n1 ~~ m~n m1a.i l"Wll'W'JJ'tl~~ ej' 1Yl'tln'tl c.J~ f;lJl ruen'JJ'tl~ ~a.i1~ nVl'tl ej' 1 iJi'ri u n n ~:;f;l n 
• 

'tl. thn'Y'I~ r.:i . 'Wrl~'W'ltJn 'i:i;iu~1ej'·wiri?Jtl1~~~LlJ'Wej'1 LtJ'tlri~~nV1'tlvl'lm~'Wv11mu'tlf 40/2~1'W'l'U 5 
U I ~ I !.I ~ I O"' .,, A.... CV Cl 

f;l'l'tlm~ r.:i1n~a.i 1'l! nn~a.JVl'tl c.J1 5 rl 'W ri'tl riru~:::m"1 riruL~'WVI riruf;l riruri~u LL~:::riru'tla.J'Y'I ~ 'll ~ 
" " " " " 'II " 

Vl?J ej'1 Lll'Wm~m~1'a.ia.i11v1 2 tJ a.i1 ~m~n riri1a.i ri~Vl'W'JJ'tl~~ ej'1 'i:VluH~fiV1"1~?Juriri1a.i ri~Vl'Ui;i'tlm~sr n 

" ~11;J1a.ia.i1r;i~~Tw a.i?Jn .121 L~a.J 3-2518 Vl(;)~'tl'Lil"l'l'll-lrl~Vl'Ui;irem1~ii;iti1;J1~a.i1r;i~~1'U l-!'tln . 121 .... " .... 
I 

I I .cY I 

L~a.J 5-2518 Vl"1~'tl1Jrl'l1a.Jrl~Vl'\Jf;l'tlLVl~'tlf;l1a.Ja.J1f;l~~1'W a.J'tln . 121 L~a.J 4-2518 LL~:::Vl(;)~'El1Jrl'l1lJl"l~ .... 

\I I ti I 

l"l'l1a.Jl"l~Vl'W'JJ'tl~~i;i't)m~snn~1 ~1Vl'tln'tlViVl'ElL"1tJ~a.J1~nl1~ 5 rl'W il'"11ri'l1a.JLU~tJ'WLLU~.:J~ 
" LL~:::mnU'El'U~i;i~tJ~:::dj'W'i:i;iuH gray scale il~:::r;i'uri'l'la.Jrl~Vl'U~~~i;i~~:::r;i'u 5 LL~:::tJ~:::Li'J'Url 'l1lJ " . 

LU~tJ'WLLU~~'JJ'El~~L"1tJL-ii' Spectrophotometer ej'1~ ~1~Vl'El 'i:i;iu ri ru~a.J'Y'l~il mntJ~tJ'ULLU~~i!'tlu~~ i;i . . 
iJfil1 LiE Lvl1rl'LI 0.222 

A'.l1'-l~Wr'l'W'll'a~~~'c)f11~'1fvi~ ~1Vl'tli1'tl~Vl'tlL"1EJ'&lla.J1:nm~~ 5 '°rn i'.l1Phmn~'elu~i;i~uw~1 
'JJ'l'li~ LL'LI'Utl Lllun LL~:::ti LL~~tJ~:::Ln'W L"1t1L .if gray scale il~:::r;i'uri'l'la.J ri~Vl'U~~~ "1~~:::r;i'u 5 

\J \J \J " 

' " ' 
ej'1Vl'Eln'tlVIVl'tl 'i:"1u~a.i1~nl1~ 5 ri'W il'"11m1a.iLtJ~m.mtJ~.:i~ 

tJ~:::Ln'WL"1tJLoD gray scale i'.h:::r;i'uri'l1~'°1~Vl'U~~~"1~~:::r;i'u 5 LL~:::Li'.l'tlLVit1umn~'tl'U~"1~ 'Y'lu~1 
ej''l~l-J'l~~Vl'tl Ll?luriru~ Lthf ej'1~ L~m~Vl'tl L"1uriru~ LL~:::ej'1~l-l'l~'fl'tl'W~V1?1 L"1t1riru';j~uiJ~:::r;i'uri'l1a.i 

't " " " 

ri~Vl'W~~~ "1~ ~:::r;i'u 5 ~'l'Wej'1~ n 2 i;i''l'tltl1~ih:::r;i'uri'l1a.i ri~Vl'W'JJ'tl~~~~:::r;i'u 3 LL~:::1h:::Ln'Wriri1a.i 
" q 

1 I I II 

LU~tl'WLLtl~~ ~L"1tl H' Spectrophotometer ej'1~ ~ 1ViV1'tl L"1tJ f"l'1.!~a.J'Y'l~il mntl~tJ'WLLtl~~'JJ'El~~l1.:i L 'U 

LV11'Eln~i;iLL~!:L'WLVl1'tl~1~iJ'tltJ~~"1 iJfil1 LiE Lvl'lrl'LI 0.279 LL~::: 0.464 • 
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n1ji.i!l1-3 ni1!1 b tJu ~1j8Ji'J!I &i ~ i. 'W n1'itl'el 3.J~r.i1 n8ll ii'u~u e.i~ 

i. cirbn ~~1 ~~1!J'IJ'W~1 ~1!1 

(The using of banana liquid as binder for turmerric (Curcuma domestica valeton) 

application on cotton fabric) 

" m~~m~nm~1-nm~n~'Jt1LU'W~1~'ll'Jt1~~1'Wm~u'ill-!~1~1t1~'Jt1'lli1'Wi'Wi:N 1h:;n'fl'Li~'Jt1n1~ 
" " Yl~~'fl~u'flii t~ui:J~ii 'lJi1 'Wi'Wi:J~L'W~i;in~'J'W 0.25% o.75% 1.25% LL~:; 2.5% i;i'fli.hmrnm~n~'JtJ 

LL~:;n1~'Vl~~'il~i:J~ii~1t11~n~'Jt1L'W~i;i~1~'J'W 30 nfiiii 45 nfii, 60 nfii, 75 nfii LL~:; 1 oo nfii i;i'f) 

" " ' 
1000 n~~~I;]~ 'JJtl~oW1~'lli1'WL-ifii-if'W 5% 1;]1l.J~1~'Li ~1n1~U'fliJVi'flru\.mi1 65-70 tl~Pl1L'l!~L~tl~ LU'W . " 

I I t.f ii I# 9' 

i:J~n1~Utll.JLijtlLYiiJm1l-IL-ifl-l-if'W'lltl~oW1'1Ji1'Wi'Wi:J~ ~~LLi;i 0.25% ~~ 2.5% 'JJ'fl~oW1inrnt11~ 
' " 

n~ 'l ti ~ L~~tl~VJtJn n!ltJti'lJ'W~1 ~'l'flth~ ri'fl'W LL~:;~~~ n1~sn nn Fl'nili ~ L'"l'W~'Wl;J1l.J~1 ~'Li LLi;i r;i'')'f)t]1~ 
dJ " 

I 1J I I 1 

Vi 2.5% iJ~ L"1~rel .. HU'tlum111uuer"l"ll"l'lVius-:::n'LIL'Un'15'onm.J"lnVl~l11 er"li;i''lrelth-!!vt 0. 75% LL~::: 2.5% ~~ . 
" " ' L~~tl~LU'fl'W~~L'W~:;~u\n~L~u~n'W ~~'U'k!m~tfremVi 0.75% roi:;•1i'Jt1tJ~:;mY1m.B-ii1ru~1~ii1 nn11 

' " " 
mn~iilliii1rum~n~'Jt1L'W~1~~:;~1t1-W1utJii ~~LLi;i 30 nfii . 45 nfii , 60 nfii. 75 nfii 

LL~:; 100 nfii i'.li:J~'J!'JtJL~~'JJn'W~1iJ1rn~~'Li'W~1L~iJ1n~'W(;11l.J~1~U L'W'lJru:;L~tl')rl'W~:;~'lJ'JJ'CM~~ 
t,; I I I 

LU'il'W~ ~'Li'W~1'll1'JVJtJ~:;nu L 'Wm ~.rnn Fl'l1iJ \n~ L~tl~ nk!Yl n f1i''l'flti1~ LL~ ~~11lliii1 rum~ n~'luVi LYiaJ • 

~'W~1ii1rn'll'lt1U~~'Li~'lJ'il~'ll~'WL~~~'Li'W~1\~ii1n~'W 'W'ilnroi1n'1 4TW'l'Wr1f~'ll'Cl~ m~in~ii1 n~'W i'.l 

i:J~~ 1 L ~~'JJ'il~tl1~ n~'ltln n1~LtJ~tJ'WLLtJ~~ L 'W~ PlY11~~ L-if ii LL~:;LL~~~'W 
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(Seven colours egg noodle) 

" " ' 
~1rminnh::LJw1'911fi:u1P'.!Lc;irr;iLL~::'lth~tJ 'lc;it1mr~~t11w•1f~i1LtltJmr~(ij,JtJ1C.J~r;inru-rlL~tJu::V1i'.l 

1 iXil~itJV1~1 nV1~1t1ii1 n~~~tJ 'lc;it..11-D'lr;i n~u~1 nfirrii11 ~ii11-DL tJmrni;i~~ L~tJtJ::VI~ L~'El 1 iXL~tJ • 
' ' " 

u::Vli!Vl C.J~ [;l~tJ1~fun1rtJ'eliJfu~1 n~tJTLIH'I Lc;'lt11-DLLUtJ'Vl(;l~'e)tJ'V11~Ur::~1'VliiJ er~ LLUU 7-Hedonic 
" 

I I I I " 

Scale L UtJL'"1T'El~;j'ElV11-DL tJmrur::d'.JtJC.J~ L~\JtJ::Vli'.lVlC.J~ r;i1~°ri'~Vliic;i 
" " " r.nn1u~1~~ ~LVl~'El~91nLL'"1r'El'VI ~~ii91mntJ-DtJ ~,j1r;i1~'Vl'El~91nviqj'1L111n'Jt1 ~tl1r;i1m-ifii~1nC.J~ 

'lnLn ~~')~91nflf~ LL~::~1t1~tJ~'EltJ91mii~c;i~1"11 'lc;it1ur::LntJC.J~LtJ~1tJ~n~ru::ur1n{) ~ n~tJ r~ 
" ' ' 

L il'Eliil er~ LL~::mm'Eliifu Lc;'ltlr'JiJ ~~ fi'l::LL \J\J~1 nLLUtJ'Vl(;l~'EltJ'Vl1~Ur::~1'Vliiitr~V11~ tl1ii1'1 Lfi'ln::if 

'Vl1~~ () ~L(;ltJVl1 '"11 L 'tl~tlL~"ll '"1 rur;i(Mean) LL~::~'JtJLtit1~ LU\Jil1 r;ir~1\J(Standard deviation) L~'tl ... 
ur::Li1tJC.J~ n1rtl'Elil ftJ"ll'El~ ~u1Ll1'"1 LL~::Vl1 LL \J') L tliJl"l')1iJ L~tl~ i;i!lmrhl1~fu m1iiilm.J"ll'El~ ~u1Ll1 fi1 

" " 
"ll'El~ L~\JU::VI~ 

r.n n C.J~ mr':S~t.i~u~1 L~tJu::V1~~~u1'L!1'"1t1'fliifrn1't1~~1~u91nii1n 1ui!'elt1 L~LLri ~ 
" 

ti SI I" 
L~tJ') ~ii'N ~LVl~'El\l ~U1(;11~Yl'El\I ~u1i;i1iuif3.1 fl1t1'1kltl'Elklbbfl~~~3,J ~13,J~1~U bi;im~~t.J~~i'.l-rr~ 7 
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(Health behavior involving nutrition in men athletes of Srinakharinwirot University) 

1l1fl1'111 

" " ' m1~m~nflf-liliJr.i~i1..,,unmYl'tlm1~n~1::~u LmurnVluu LL~'l~1fl'l1l.Jil.J~\.ifi"JJ'tl'1 • • 

Y'I ~ ~ n11l.J~"1Jl11Y'I ~ 1iJfl')1l.J ! LIOl (;!fl~ LL~::n11u{j~ L~m nu Ll1'lliJ1 n11"1J'tl-li1n n'ri1'll1U"1J'tl-l 

l.J~1':S'VlU1~ur.if~'iJfl1iJ'Vl1':SL11ij.J ~'lLLU1~~n~ ~'tl iJ1::~Un11'1Jn1TLL'li-li'iJLL~::LLWci-l-ii''tll.J~"Ji1r;i~11 
" 

n'Cil.J~'l'tltl1'1 Lll i.ii1nn"ti1 'Jl 1U~L~l.J1 L~Un11~l.J~'l'tltl1'1LLUtJL'UY'l1:::Lr.i1:::r.i'1 ~1iJ'liJ 94 '°1'W L'°1i'tl'1il'el • • 
~Hf LUiJLLUU'Vl ~ ~'tlU fl'l1l.J lLL~ ::LL UU~'tlU t'l1l.J-ii''tl~~~') 1 u L r.i (;!fl~ LL~ ::m 11.J{ju~ L~ m nu Lll'lli.11 n11 

"1J'El-li1nnl11 ':SLf111::i.feii''tll.J~L~mH'mrn~~'tlU1°11Yi (t-test) mn1~~'tlU ANOVA LL~:::n1T~Lf111::i.f 
" 

il.Ju1::~'Vlt~~il.J~iJflLLUtJLtlufii.i (Pearson' Product Moment Correlation Coefficient) e.J~n11 

~n~1y.iu~1 

i!n n"ti1~ 'liJL ~ ajiJYl ~ ~ n 1rn ~1iJfl'l1l.Jl LIOl i;i fl ~'tltj't i.11::~U~'1 LL~::; n11u{jllii L~m nu 

~'l!\.11n1~'Cltjt°kl~~~1.JPl 

t!nnl11~i:lu1:::~1m11rumm'li'1ii.i (1:::u:::L'l~1) i;J1'1ni.i i4fl'l1l.Ji LL~:::m1tJ~~L~ur;inu 

Ll1'll'W1 m11il LL(;! n i;i1'1 n'W ~'l'WLIOl (;lfl~Y'IU~1i:l fl')1l.J LL(;! n i;i1'1 n1..l'tltl1-li4t!mh1'1 t1.J'Vl1-l~ (1~~1::;i;i'u 0.05 

t~ui!n n l11~ i:J T::u:: L 'l~1L1..ln 1m "Ji'1i'1..liJ11..ln~1r.i ::i:J L r.i i;i fl~~~ n~1 

i!n fl "ti 1~L~fuif 'fll.J~"Ji1'l ~111i11 n LL Wci-lif tm~"Ji1'l~11~ i;i1-l niJ 
" " 

1.J{j ~ L~m nu Lll'll\.11 n11 Lil LLi;J n i;i1-l n1..1 

m1l.J! Lr.:ii;Jfl~ LL~:::m1u{j~L~mnuL1l11..11mn'tl-li1nn'ri1iJfl'l1l.Jil.J~'Wfini.i'tlti1'1i:li1u 
' 0 .... Q.111:11.d .... 

~1 '°1t1.J 'Vl1-l~ni;i'Vl1:::~u 0.01 
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(Factors influencing the prevalence in eating fast foods 

among secondary school students) 

~tit.I LN (fot.1Li;J1t1l-l'fl i;il-! ~n~1 LL~:;t)',:n1t11..1~1fii;J2!nt1l-ll-!V111)'Vlm~t1 f"l1t.1ri~t.1'Vl)'')LJ'11J.J U'Vll-11't.i L~'fl • • 
Lmtiu L vitiuif r.i~ti~i'.i C-1~ i;i'f)n1)'U1tn A'fl1Vl1)'91'W~'l'W"lJ'fl'ltJn ~tit.I LN ~tl'WL[;J1tJl-l'fl (;)l-J ~ n~1 LL~:::tN 

• 
L1t11..1~1fi 1112!nt1l-ll-!V111) 'Vlm~t1 f"l1t.iA1 t.1'Vl)'l)t)'11J.J U'Vll-11't.i n~l-1 i;l'l'flr11.:i 'l~LLri tl'm1t1t.1 tN ~t1t.1L1111mJ • • 
'fl(;)l-J~n~1 LL~:::LNL1t11..1~1fi1112!nt1l-ll-!V111)'Vlm~t1f"l1t.iA1t.1'Vl)'l)t)'11J.J U'Vll-11't.i LNL1t11..1~:; 1 oo At.I Lnu . . 
)")U)")l-J-L''fll-1~ ti;it1H'LLUUMlUC11l-JLU'WLA1-'fl.:iil'fl l)LAn:::if-L''fll-1~ ti;it11'if~nti ~'flt!~:; C-1~ n1)'~n~1YiU 

" " 
~1 LNL1m.1L1111t1l-l~(;)l-!~n~1~111'flrnLuu~'flUC11l-ILUt.1LYif"l'll1t1 41 At.I Ltifoilvte1}.:i 59 At.I ~'l'WLV1aji'.i~1 
1-Dr.i1t1i;l'fl~ui;i1\.f 500 u1'Vl ~i;iLllt.1~'flt1~:: 36 ~~LAt1u1-tnAmvt1)'r.i1t.1~'lt.1ii~'flt1~:: 100 ~'lt.iLVlru 

" w 

i'.int1'l~L'tl~t1"lJ'fl 'IA )''flU Af'l ~'fl 25,000-50,000 u1V1~i;iLllt.1¥!lt1~::: 45 ~'l'WLV1aj'fl11Yi"ll'fl'IU"11 
l-11)'(;)1 ~'fl fun'll n1)'/YitJn'11'Wf'ii'l)~1V1 nr.i t!m1ti'W LN L1ti'W~1fi 1112!nt1l-Jl.JV111)'Vlm~t1foil1'WA1t.i'Vl)'I) 

dJl 

LJ'11J.J u'Vll-11''W ~ui'flrnLuu~'fluml-ILU'WL'Ylf"l'll1t1 43 At.i L'Ylf"!Vlru.:i 57 rit.i ~'lt.11vtrui'.irh1'ifr.i1t1i;i'f) 
• w ~ 

L'il~t1'll't:l.:ll"l)''t:lUl"lT'1 ~'fl 25.000-50.000 u1V1~i;iLu'W¥'flt1~::: 45 ~'l'WLVl(\)m1Yl'll'fl'IU(;)1l-J1)'(;)1 ~'fl fu 

n'll n1)'/YltJn-nt.1f'ii'l)~1V1 nr.i LVI [;J C-J~~i.rn L1t1t.1 L)'.:J L1t1t.1L[;l1t1l-J'fl(;)l-J ~n~1 L~!l nfu1h:::'Vl1'W'fl1Vl1)'91'W 
dJl • • 

~'Jt.i ~'J'WL VI ru~'flA'J1m~::m n L 'Wn1)'fuU)':::'Vl1t.1 ~i;iLU'W~'fltJ~::: 18 i'.irir:i1l-! L~'W~1'fli'flmin1r.i ~i;iLuh! 
~ " 

¥'flt1~::: 72 [;lnLLui'l~'Jtl.:l1l-J~(;)Lllt.i ¥'flt1~:; 69 ~'J'WLVl!?JC-l~'ll'fl'ltJnL1t1'WLN~tlt.1~1fi1112!nt1l-I 

l-!V111) 'Vlm~t1 f"l1t.iri1t.1'Vl)'')LJ'11J.J U'Vll-l1't.1~r:it.11VIru~'fll°l'J1l-!~:::vir:in1 h!n1)'fUu)':::'Vl1t.1 ~vi LU'hl¥!lt1~::: 1 7 
• w 

i'.iri'J1l-JL~'W~1~:::mi;iu~'fl(;)Jltl ¥'flt1~:; 87 11lnLLi;i.:J~'Jtl-.l1lJ~VILU'W ¥!lt1~::: 68 U9~t1~i'.ic.i~l-!1n~~V'l • 
"ll'fl'I LLi;i~:::b.:i L1tihlii m1l-!LL111 n i;l1.:in'W~°r111 ~t!n L1ti'Wi.:i~'fl.:i LN ~mJL~remu1tnrimV11~r.i1'W~'l'W ~!l 
A'J 1l-l'fli'fltJClnhLL~:::A'J1l-J ~:::mviu~'fl(;)JltJ r.i1nc.J~n1)'~n~MUL~~1 t!n~tl'WLNL1t1t.1Ll111t1l-J'fl(;)3J " . . 
~ n~1~'J'W 1 VI ajr.i::LiJt.i~)'i'l'Jl1 ~1 'Wmn~!l nfuu)':::'Vl1'W ~'Jh!t!n ~ti t.I LN ~t1h!i'l1fi ui2!nt1l.J3JV111)'Vlm~t1 
f"l11..1ri1-t.1'Vl)'l)t)'11J.J U'Vl3.11''W L~'flnu1tnriL'Yln:::rir:i13Ji'l:::mviu~!lviJi't1 r.i1nm)'~n~1Ylu~1mm)':::r.i1t1 • 
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'Y4 'l ~ n'i'i3.J n1'i'LI j'i:11 roi"ll'ei.:11'!!~cu LL~~1 !!'Vi1.:i1u L 'Y4 P1V1ru.:ivlJ1vnr n ~, n11 L n ru~ 
q "' 

L 'Un 'i .:! L 'VI 'Y4 3-J 'Vl1 'U A 'i 
q 

(Consumer behavior of underweight adolescent girls and working women 

in Bangkok) 

1111'11'111 

" " ' 
m 1~~ ti "'1f~ililr.i "nh:::~~ ~L Yl!l'Vl ~11.J '1~-w n ~ nn).J n 1ml-Lil"'11 tJtf r.ir.iuu'lJ!l~rJti iuLL'Cl :::rJti 

' ·1 ' ' 
ISi I SI 

~1~1UL Vi fllt-1 cli~Vitl1i.n!n i;l1 n~1 Ln ru"111 un~~ L 'VlVi lJW1U"'11 U!ln'"l1 nt'lu~ LUU LL U')Vl1~ Lum mm 'llVi ~ ~ 
I I " I II II 

nn).JVi~ "11 tJ!l\.\1"'1111111!!1\J L"1tiiln~).Jr;i'tJ!lci1~~~LlltJL"WfllV1ry~tl1vi\!ni;l1n~1mruen-K~~hi 160 "'1u mt.J 

14-19 ti 80 "'1U, 20-25 tl 80 "'1U ~rnu~~~1mnri1.Joif!llJ~ H1LLri ~1~M1Vi~u~1LL~:::~rnuum1 
" 

" ' 
~L"'111:::iroif!llJ~~')tJLUmn1lJ SPSS vi11'l1~a~ ~~il l'i1L'il~tl T!lti~::: SD, Correlation LL~::: ANOVA 

" 

r.i1nm1~m~n1~LLiJ~n~lJr;i'')!)£]1~!l!lnLU\.l 2 'Jl')~ 1~LLri 14-19 tl LL~::: 20-25 tl L~!JLWtl1.J • 
" ' " LYiti1.Jf"1')1lJLL!11ni;h~ c.i~m1~nwiil~~ll 1-D'lfim1!!"1!!1V111Lri!lf"1')1.Jf"1l.Jtl1vii!n T!lti~::: 75/77 1-D'lfi • 

I SI SI I 

~'Wi'l3J nu n"'IS'ie:i Ci\'il'1~1S'u1~i'.l'tl 'l 'Wn'15'"1'lu "13.J~-;'il'Cl Ci\u1~tin ~'ilu'Cl ~ 7 4176 n"'IS'u'S-Ui "'V!Cj "'~in • 
" ' " Lll'l!tJ1n11il~~\l vi~m~ti~mvi11i.J1:::LflV1LLU~ -if1') T!lti'Cl::: 38/42.5 f1.Ji.J1:::vi1uumL'Vlu;j!l!l1vi11 

" ' ' 
T!lti'Cl::: 32/45.o f1.Ji.J1:::vi1uLLl1icrnc.i~1,JLLviuij!lmvi1~ T!lti~::: 39/53.8 1u~')uVi~~mrnvh~ti~l1i!l 

n11LU\.\L1"'1 Eating Disorders L"'1tl!l1L~tiu!l!lnVl~~f1.Ji.J1:::vi1tJmvi1n~~"l ~!!ti~::: 15/ 16.3 

" ~'Cl~1um1l.lil-l~t.lfi Vi1.J~1tl1vi'1mL~:::l'l1 BMI 1iiilm1).JilJ~ufimh~ilirmh~ryriu 

"'1:::LL \.lUVl1~ Lll'l!U1 m~' "'1:::LL uu~1u-Kfllu"'1 ~ LL~:::"'1:::LLUU~1um1i.JJi~ ._ 
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(Chinese cake with high vitamin A fruit fill ing) 

~11ltl 

'l..!1.:i~1'ltl1 L .W~ ;a~fi'i~tJ i;ll'l..!1 

.... 
Jl1 r-l'l'111 

n1S'ti1e.i~ 1,Jl-J1 l?i~mJ~~ LU'WL~'lltm Ltlu::: t~u~~L~iern'llil~'ll ieMCJ~ 1,J ~~ml-J1ru~i;i1flm?l~~ 
" ~ ' 

LL~:::~1lJ1rnV11;?l1~~1u 1~LLri YlnVl?l~ LLl°IS''ClVl LL~:::lJ:::L~'ClLVlfil ~~1~LLtl~~n~ru:::'ll?l~L~'Cl?lnLU'W 2 

US':::LJlVl ml-J~ n~ru:::'ll'Cl~ 1~'ll'Wl-J L~u:::~~'CltiL 'WiJr.:ir.:iu'W ~'Cl 1~~ e.i~ i;i t~u~fi mrn'l'Wr.:i1 n ~'l L~mr.i::: " . 
I I I I 

t.- -~ 1.!'"" ... t.- -~ .... ... ' ... .... 0 ... 
LL 'Vl'W~'lU-n n 'Vl'Cl-.l n'l'W LLi'l::: '4'l'Vl eJi'l f;l ~'lHn n L 'llU'l L 'l!?llJ'"l :::LL 'Vl'W~'lU LL"'1S'?l'VlLLi'l!:iJ:::L 'll?l L'Vl fil'Vl'W1i11 L'l!?lil 

i~~t~~ mS'n1V1'W~lJ1 f;lS'~1'W'll'Cl~'lli.ilJ Ltiu::: ... 
t.. I \I I 

r.i1nn1rnvii:l?1-.lU1Yln'Vl?l~i11mi.i tviuHtfh.i1ruti1i;i1~ViLLi;inr;i1-.ln'W illlJ1ruti1i;i1i:lYi 50% 

" " I I I 

'll?l~ti 1'1in1n L \j'ClYf nVl'Cl~il~ Lll'WVlU?llJ ft1'll'Cl~ ~i.J1Ll11'lil1 nVi~ ~ LLi'l:::~1lJ11C'I Ln1JeJ~f;lJlCU'Yl1 tJl~Lllk! " . 
' ' ' 

'"l 1 n1 rn Vli'l'Cl-.l L ~?l'\111 ~ f;lS'lJ1i;)S'fi1'W1 k!n'l S'L~'CliJlJ:::L~?l L 'V1 fil LLi'l:::LLl'IS'?l'Vl L iX~ I') ru~ n~ru:::Vi1n ~ " ~ . 
' ~ 

L~U-.l nk!rli.J~ nL~U'l L1'Clil ~?!~ l'l'l1ilnS'?liJ YflJ~1'llk!1~'ll?l~ eJi'l L,j'~?J-.liJl'l'l1i!V'l?l~ LLi'l:::r.i:::~?l-.l LL"J!U1Uk! 
" 

.. ' ~ 

e.i~r.:i1 n ms-tls-:::&we.i~i;inru-nLtffornViuun-w V'liJ~1'll'WlJLllu:::Vie.i~i;ir.n n1~e.i~ 1,J~--l 3 'l!i!vi 1v'l 

~ ' ' 
fomrn?ll-Jfi.J'V11-.l ~1k!US':::~1'Vlii1 cr~tn~ LMtl-.l rl'W 'W?l nr.i1 rnJ-wn '"11 ~'W'Vl'WYi1-ff eJ~ (;JtJ-.li:i ~1r;i1n~1 • 
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(The nutritional status of working smokers and nonsmokers in Bangkok) 

'L111t1 

~ ~ ' 
mT1(uf'lf'1ud'.h.imT1(uL~'1~'w'lr.:i il1'~[)tlT:;~'1"1L~'Cl~m~nLmurnViuufl1'l:;'ln'!!t.nn1~ • 

'll'Cl-1 f'lt.11' u'11'11t.1~:;w)1'1 ~~ ~UtJ~ 1LL~:; ~~1il ~U1J~i~'1'll 1 u LL~:;~ ~'1 l t.iL 'll ~ n t-1 L vi~ii~1t.1f'lT L"1 t.1il 
I I I ! I " I t 

~iiii~~1t.1 ~'Cl c4Yl1il~uu~1r.:i:;ilfl1'l:;'ln'llt.11m~Yl~n~1c4Yl~utm1 ni1vi''1~n~1ur.:i(uYILnm-if'fl'1{;]'fl .. " " ' " " ' 
n1T~U1J~i'll'Cl'1 ~~~UtJ~i~l'lu n~ii i;i'l'Cltl1'1 LUt.i'll1tJ, ~ ~'11'u'11'11t.1mtJ~:;~~1'1 25-45 tl1'11ii1r.:i1 n 

1fimT~iii;i'l'ClU1'1LLurniu~1:;Lr.:i1:;r.:i'1 ~1t.i'lt.i 240 f'lt.i LUt.1'!!1u~uu~iLL~:;\l.l~uu~i'Clu1'1~:; 60 f'lt.i 
" " " " " 

~ ru'1~uu~1LL~:;hl~uu~i'Clu1'1~:; 60 f'lt.i 1-n' LLUU~'Clumii LUt.iLf'li'Cl'1ij'Cl 1 t.im~~(u ~ Lf'ln:;if-if 'fl).J~ 
... " ' " ' " 

L"1uH1tlmmi1f'l'CliJ~'lL~'Clf~1Llr.:iitl SPSS for Windows version 10 ~h~n~~1-n"tt.1m~nm1t.1CJ~ 

1'11LLri "11~'Clu~:; "11L'tl~m~'llf'lru~ n1TY1"1~'tl1JY11'1~n~ t-test analysis.Chi-square analysis m~ 

~n~1 m1iiiii~t.1fi~:;~~1'1i;i'lLLUT L(;ltJ~fi Regression analysis 

CJ'Cln"\j'~~tlV'l'Ut:l1 lil1BMI L'il~tl"JJ'Cl-l'll1tl~'til~u~\.11~.:int:l1'l11u~~U1.J"1i (23.89~3. 14 nn.til 

LL~:; 18.35±2.01 nn./).J
2 ~1~fU'l!1tJLil~U1..J~iLL~:;'Jj1tJ~U1..J~1~1ii~1c;lu,p=0.042)'ClU1'1il°L!u~1"1'1) 

V11'1~tl~ ~1~fu"11BM IL'tl~tJ'll'tl'1~~'1~Lil~utJ~i~'1n~1~~'1~~U1..J~i(20.91±2.71 nn .Jal LL~:; 
18.36±2.00 n n .1ii

2 ~ 1~fum~'1Lil~utJ~iLL~:;~~'1~UtJ~i~1).J~1c;iu ,p=0.028)'Clu1'1i:Juu~ 1 "1'1) 

Yl1'1 ~ n ~ ~'1LU\.!1tl ~1il~ilil ~ ~1\.1~ ~'1 H~'Cl f'lt.11'u'11'11t.!~Lil~uu~ir.:i:;ilfl1'l:; Ln'l!t.11n1~~~ n~1 cJ~ 
.... " . " 

n1T~n~1f'l'l1iliiJ~t.!fiT:;~~1'1n1T~UU~i~ilCJ~{;]'t)J11'l:;Ln'l!t.!1n1T ~1J~1 ~1t.!'lt.1u~1~~u 
" " ' " 

I .... .JcJQ U ,._, 4 0 .:J..J I 

1 \.ILL~~ :;'l \.ILL~ :;~:;u:; L 'l~1 n1 ~~UtJ~ ~Ylil f'l'l 1 ).JiiJ~t.!fi nUJ11'l:; Ln'l!t.! 1 n1 ~ f'l'Cl 4l1t.!'lt.11.J~TYl~U1 t.!LL~ 
.,.. .J .Jo" ~ 

~:;'lt.!LL~ :;~:;u:;L'l~1n1~~UU~Til1 n'llt.l Y11 l ~fl1'l:; Ln'llt.11 n1~~1~'1 .. . 
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(Production of sweetened condensed soya milk) 

ti II I I 

'l1'W':l~£J FJf-:ii1~vi-r11 LYl'flLLDTTU t.J~ lilJl ru'1 tl'J L V!~'fl'l 1 ~~1~1rnib1tJ1-ill~vr~1mm1£J ~ m~n 
" 

' ..,Ct.IV#' IV .df\I 

m rn'fl~ nm~ lilll Cl.J'l'l'W~ m L vr~'tl'l'JJ'WV!'J1'W 
I II I .... I 

ill~1ru¥'fl£J~:;15, 20, 25 LL~:; 30 tvi£JmTtl1n'JLV!~'fl-:i~u~1LL'litl1LU'WL'J~1 4 i'JL~-:i r.nnt!iJtl1n'J 

" " LV!~'tl'l~1UVlrltJtJ1rel'W ( 50'tl'lP\1L8Jl~L~£J~) tl1~1nT'tl'lLL~:;tl11iJ~~ 20 'W1Vi 1~n~mTun tJ1lil1~ . 
II SI I I 

t.i~~1~L-if1n'W~-:i1Yl Lvitl1l!'Wn'JLV!~'fl-:i t.i~~~-:i 1iJtl11tJu'W 3 'W1Vi T'fl 1~Lli'WuTTr.i 1~1 'Wn18Jl'W:;tJvi i.J1 . 
~1'VlVl~'fltJ'Vl1-:iiJT:;~1viiK~eJ~LLUU 7-Hedonic Scale ~ n~ru:;vi1-:i~1'W~ n~'WT~V!'J1'W Fl'J1~vruvi 

LL~:;mrn'fl~fu 'lvi£J'1~liln~~':l'll1L'tln'tl1vr1rn~:;m'll'W1n1T ~1'JJ1FivrnTT~P\1~lilf FJru:;':lvim • 

vr'J1'W~Hri~mTun L~'fl'li'J£J1~LnviFi'J1~-if'W,...\jvi1'Will~1ru¥'tl£J~:; 15, 20. 25 LL~:; 30 'll'fl-:iill~1ru 

'W~ 5'J LV!~'fl'l~-r11 n1TT:;Lvrm11'tl'tl n LU~'fltJ~:; 50 L~'fltJ1 LU'VlVl~'tltJ'Vl1'llh:;~1'Vl~~ er~ LLUU 7-

' ' 
Hedonic Scale ~n~ru:;vi1-:i~1'W~ n~'W T~V!'J1'W Fl'J1~vr\jc;i LL~:;mrn'tl~fu YitJrJ1'W~n'JLV!~'fl'l 

H ri~mTu n 1'Will~1ru¥'tl£J~:; 20 r.i:;i'.l~~'fl'W-if1-:iLvr~'fl-:i iln~'W5'J LV!~'tl'l~t:J'W-if1-:i~1 n T~V!'J1'WD1'W 

n ~ 1-:i vruviut:J £J LL~:; m Ttlt:l~ fut:Jtj1 'WT:; ~rn 'tl£l1 m rn~ lil'W~ ~'J L vr~t:J-:i-il'Wvr'J 1'WL u'Wm Ttl1'5' lil CJ ~u 
' " ' 

ll1£J1'W1h:;L'VlP\~1H ~-:ii'.lT1Fl1rln 'Yi ¥t:J~r1-:ii'.lFJru~1'Vl1'l'fl1V!1T ~'fl il'ltJT~'W~'l hl!'W~1LL~:;tr-:iil~1T 
'IJ • " 

t I " 1' I 

L vr~'fl-:i-il'Wvr'J1'WiJ-:i~1~1rntl1~1tJT:;£J n lil1-D'tJT:;nt:Ju LU'WLF11't:J-:i ~~1~ L ~m L~~tl1¥'tl'W rir.i:; 1~tl1'W~ n'J . 
" ' 

L vr~'tl-:i'Yi ~'tl~fotJT:;'Vl1'WL~ r1'WVl~:;vi'J n L 'Wn1T 1-D ~-:it!'WFi'JTil mT~t!U~tf 'WL ~ii mTt.i~ lil'W~ n'J L vr~t:J-:i 

-il'Wvr'J1'WL~t:Ju1'WTU'JJ'fl'lt:llil~1vrnTT~ 
" 'IJ • 
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(Dried cabbage leaves from muskmelon skin) 

" " ' 
\11 t.114' tJUL ti t.im T~ nh'1~r:i1lJ LU\.! 't tl't~ t.im TU 1 LU~ti n LL[;l\l L VltJl.11c.J~i;iLllt.ii;i''l'ii1 uYl't~fo 

' " ' 
n1m!llJfor.i1 n ~urLJi ~ en'l'1i1 n1T~nh'1~ i;im'Cl::nTrn1fi1 \.!n1Tc.J~[;li;i'\l'ii1tJ'"l1n n::V1~1U~ LL'Cl::r.i1n v v 

'1 I I SI 

LU~!l nLL[;l\J L VI mL~'l'1i1 n1TLtJ'forn Viurni1!l~lJ er~ ~ n~t.i T~ LL'i'l ::n1TtJ!llJfu L Yl'fl 1 w.~ i;l'l'ti1ur.i1n 

' " 
LU~tl n LL[;l\l L VltJYlL~fu n1m!llJfur.i1 n ~urtn ~LL~ r:i'1i 1 n1 T~ nh'1tl1tJ manufoh'1'lltl\l i;i'\l'ti1tJ'"l1 n 

' " " I 

n::V1~ 1iJ~u'Cl:::i;i''l'tl 1t1r.i1 n LU~!l n LL[;l\IL vit1tvit1 ~ ntt1LL'Cl::vivi~!l'lr.i1 n n1rn~ i;ii;i''l'ti 1t1r.i1 n n::V1~1iJ~ 
" ' " 

r.i1n~i;iTYlt.1~1\.! 3 ~[;"IT ~'l'1i1n1TLLUTmlJ1ClJL"v1~1LN 3 T::~uii1!1¥!lt1'Cl:: 1, 0.5 LL'i'l:: 0.25 tviml1 v ..., v 

I " I I 

V1tl'n'll!l\l n:::V1~1U~ [;11lJ~1~1J LL~'l'1i1n1TUT::Liit.iV11\IUT::~1Vl~lJer~ ~u~1i;l\l'ii1t1~[;1TYl 1 en'lil~'l\.! v 

" c.J~lJ'll!l\l Ln~!ltlt.1¥!lt1'i'l:: 1 o u1i;i1'ClV1T1mLvi'l¥!lt1'i'l:: 1 o m::LYlmJ¥!lt1'i'l:: 4 "Jh¥!1t1'i'l::: 2 LL'i'l:::LV1~1 LN 

" ' ' 
~!ltJ'i'l:: 1 tviml·rntl'n'll!l\l n::V1~1U~ i'.l ~::LL\.!\.!L'U~tln1TUT:::Lij\.!1 \.!~1t.ii;l1'l11n~ L~tJ\l ri1 Ideal (Fl1 L \.! 

' " 
'fl viii~~ ) l.11 nYI~ vi~\IU1lJ1 L oD LU\.!~ [;1TlJ1 i;iT~1t.11 t.in1Tc.J~ i;i ~'l'ii1t1r.i1 n LU~ti n LL[;l\J L Viti tvit11-D LU~!ln 

" " "' 4.1 

LL[;l\J L Viti~ r.ht.imrnr:i n~'l'1i1mrnr:im~!l'1i1'Cl1mtit.11 "lllf~~\l c.J'i'l L \\'~ n~t.i T~ LU~tlt.iLLU'i'l\l r.i1 nt!t.1'1i1 

mTtlT:::Liit.ivi1'ltlT:::~1V1~lJer~tviuHLL1JU1.h::Liit.1 7-Hedonic Scale LL'i'l:::~1h::Liit.iii1?1 U~i;in'CilJ';j'Jl1 v • 

'fl1V11TLL'Cl:::L/1'Jl\.!1n1T ~1'll1 ~V1nTTlJPl1~ i;if ~ru:::';jVlt11Pl1~ i;if lJV11';jvim~t1P11t.i~rt.iVIT';jh~ 

~1\.!'l\.! 14 ~\.! LL~'lU1 ~:: LL \.!\.!L'U~tl'll!l\l n1TUT:::Liit.i1 t.1~1\.!i;l1\11lJ11 L~T1::tf-if !l~'i'lV11\l~ Ci~tvit1H 
I I I ti I 

ANO VA Lmt11J LYltJU nu~ [;1TlJ1 [;1T~1\.! ~1J~1VlT::~U~'l1lJL~!ll!t.1¥!lt1'i'l:: 99 ~'l'ti1tl'"l1 n n::V1~1U~ v ..., 

'1 ll I " 

LL'i'l ::i;i'\lttl1tl'"l1 nLU~!l nLL[;l\l L VltJi'.J'it nh'ru::~1\.!L ;j!l~lJ er~ ~ n~t.i T~ Lmtl'l LL[;l ni;l1\l rlt.i!ltl1'l Lili'.Jtl't1 

~ 1 "1 '\! LLi;iil~ nttru::~1t.1T~ L~lJ LL'i'l:::n1m!ll.lfrnLi;i n i;11\l nt.i'fltl1'li'.ltl'u~1"1C\j ~\I LU\.!LL t.i'lV11\l Lt.in1T 

" ' " Vi ~\.11 c.J ~ i;iJ) ru'Yl1\.!~1\.!T~ L~lJL i\'u'fltl'i'l\l i;]'f) 'tu LL'i'l :::r.i 1nn1Ttl1~\lttl1tl'"l1nn::V1~1U~ LL'Cl::i;i''l'ii1tl'"l1 n 

LU~!lnLL[;l\ILVltJlJ1'1i1mrniufott11t.i~\l~'i'l1~~n LOPE (Low-density polyethylene) ~~ruWJii~!l\l 
" ' " 

LUt.iL 'J'i'l1 1 L~'flt.J(30 rJt.J) ~u~1i;l'l'ii1t1r.i1 n n::"v1~1U~LL'Cl:::i;i''l'ti1t1r.i1 mtl~'fl nLL[;l\J L vit1i'.l'it nttru:::"r11\l 

n1un1~ L!?1UT'llJ 'til LU~t1t.1LLU~\l 
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n1'i~ lijll.11 ~~ i;i5ru,.J'fl1V11'i~1.:i~1 b~~'itJ~llr;i bb vi.:i .... 
II II Q-.1 .t1i:'4 

~1n~1~n~'fl~~'fl~~~~n~'fl1'i~n 

(Development of snack from puffed brown rice blending with gum arabic) 

'L~ti 

111F1~'lf1 Fl~nn~P11M1f 

'el1~1j!lvlmmfl mroi1Ttl°n1~t.1 ifllt.iL~nm 

., ., ' 

n 1 T';j~ u\l1Ji'Vi 1n1 T~ ntt1 ~ vWYJt.1 ~1t.!LL~ :;n TT~';jfiyj L ~~1 :;~~Lt.in 1 T~ i;J.Jt.11 CJ~ r;iJi ClJ"n 'El1~1 T 
" "' ., 

~1.:i~1L~roinJ'l!U~LLv1.:i ~ntt'lmTmi~fu'll'tl.:ic4u1tnFi~'tlCJ~r;i.rirui Y1¥'tl~i.:i~ntt1mumnriufo~1 
" " . 

'll'tl.:J CJ~ r;iJi ru on 'tl1~1~~1.:J ~1 L~'"l itJ'J!\1~ LL vl.:i LL'~ :;~1t.l'l ru~1m~1 ru~1 ~'El1~1 ~ L t.!CJ ~ r;iJi ru.nm~1 ~~1.:J 

~1 L~'"lTtl'J!U~LL vl.:i Ji''lU mn~1~LU'tl1~1T'"l1 n -if 1'ln~'tl.:JYl'tl.:J. rll.J'tl1TU n. ~') L~m cJ1~ n . .:J1 ~'). ~')~~.,:) 
" 

~'lLL~::~m~'tlUYlti.:i LL~::1Jl"v11mmJfornYiuuCJ~r;iJirurn~L~l.lml.l1runl.lmTun~'tlu~:; 60 . 70 LL~:: 

80 roi1n~r;iT~1r;iT~1t.1 ~'lu';jfimrn~~'tlumrn'tl~fu v11.:itl~:;~1Y1i~tr~Jl1t.1 ~ .n~t.1. T~'l!1~ . mT 
., 

Lm::~~ • m1l.lL~ilm LL~:: mrn'tl~fu roi1nCJ~mTtlT::Li3t.1Y11.:itl~::~1Y1i~cr~ 'L~uc4tlT::Li3t.ii.:i~~~ 
" 

4.20 LL~:: 4.oo m~~1~u LL~::1Jl"v11mT~n~1mumnnufo~1'll'tl.:JCJ~r;iJirurn'tl1~1T~1.:i~1L~r.i~tl . " ., 
"l!~<'lLLvl-3L'WUS'S'"'jnruei tlS':::L11Y1Q-3~1i3Lt.1(;1 2 it.1LL~::CJ.:iY1~1~~n 'JIU~ Polypropylene (PP) Lt.i'li'l.:i 

L'l~1 2 L~'tlt.1 ( 60 'lt.1) ~'tlru~niJ~'tl.:i Y1u~1 CJ~r;i.rirurn~unroi1t.i ci.:i~1i3Lt.1r;i 2 i't.1 r.i::i'.jFlruin~ru:; 
.. 1J .. "I .. 

Y11.:imun1Y1~n~1CJ~r;iJirurn~uTT~Lt.1~.:i PP t.1'tlnroi1ne1~"v11m~~1t.1'lru~1m~1ru~1Tm~1~1'W 
CJ~ r;]Jl rum ~'tl~~.:im.buu1Ui Fl ( 1 oonf~ ) 'L~muforn Yiuunur;i1~1.:i Flruf'i1Yl1.:J Ln'llt.11 n1~ Yl1J~1 • 

" CJ~ r;iJi ru.nroi:; 1 ~Fl ruf'i1Y11.:i Ln'l!t.11m~1~~n~1~ r;iTYlt.1~1t.1 tlT::nm1Ji''lu 'Ltl~m'W L 'll~'W f'nfi:u1m~~(;l . " "' 
LU'tl1~1T ~'tlu~:; 9.59 12.73 34.55 LL'~:; 3.71 f;l1lJ~1~U 

Y1i.:i.:i1t.1~1Ji'fu Lvl1rl1J 325.37 nL~LLf'1~'tli ~.:iroi:;L~Y1i.:i.:i1'W~1 LL~f'1ruf'i1Y11.:itn'Jl'W1n1~~.:i . " 
S, I t,/ I 

YI u~ 1vi.:i'fl1ur.i1nn:;~~1 tl~ LL~:; vi.:i'tl 1uroi1 n L tl ~'tl n LLr;J.:J 1 YIU i'.j in ~ru::YI 1-:i mu n1 YI 'L~m'l l.l hJ Ltl~u 'W 

LLU~.:J 
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CV ~Ll"l<;' CV '1 VQ ti 
n1'J'~ (;) n1'J'(;l (;l'lf'Ul.11 iiu bu b(;l'U 'V1 L.-, n , L(;l'U 'V1 ti~ ui LL~:::~uiiif .:i'Vl'el (;) 

cu 

1: (;) t11. ezfL n 1: (;l 'J' .-, 'el ~ ~ 'el t1 r;i' 

(Reduction of Oil Absorbtion in Cake Doughnut, Yeast Doughnut and Fried Bread 

by Using Hydrocolloid) 

-u1.:i~1'l~ri;iu i.:iri;iufi1'lfi'!l . -u1.:i~1'J~f:ai;i1 L~ti!J~111~~'U'Vl~ . • • 
'U1.:1~1'l~~).J1 LL~ .:l~.:!L~Pl1~ .... 

1111'11'lf1 

" ' " ~1i.i~4' £JtlL ll i.in1 r~ n ~1Ci~'JIU(;)"JJ'tl~1e'.l L(;) rrira~ ~ra£J ~Viii em i;i ratfhn run 1 T(;) (;)onuu 1l!i.i L 'U 
" 

" L(;)t!Vl LL~ :;"JJ'U)JU~Vl'tl(;) L(;)m.Jn ~L(;)t!Vlr.:i:::ilmlJ1 ruu1l!i.irau1 'UT:::~u 24-26% LL~:::L 'U'JJ'U)JU~Vl'tl(;)IO:l:::il 
" " ' ' 

mlJ1ruu1l!i.irau1 i.ir:::~u 41-43% t!u~1Llli.1mlJ1ruVifl'irai.i-if1~~~ ~~mr.:i~~e.i~m:;Vl'ui;lra~"llll1 'W'll'tl~ 
" " . 

" " ~u1Lll ri 1 \Imm (;)~ra~m~vh mr~n~1ir (;)fl'i1 LtlrafL~i.ii;J ri'l1lJ~'W1 \J t(;) rirak!Vl'tl(;)LL~:::ir ~~1 Ltlraf L~'Wi;J 
" 
1"lll!\J"JJ'tl~e.J~(;lJlOJrn~~~ Vl'tl~L~£JH Gum Arabic LL~::: lota-Carrageenan L~lJ~~L\J~'l'We.J~lJ"ll'tl~ 

e.i~(;lJ1ru·vfoi;J~:::'llU~t~mLtlrmlJ1ruLll\J 1 %, 2% LL~::: 3% "JJra~mlJ1ruLLil~~1~ r.:i1ne.i~mr 

~Lrir1:::i.f 'WU~1 L~?lH Gum Arabic LU'U~'l'Ue.J~lJL\JL~t!VlL~n. t~t!viti~i;J LL~:::'ll\Ji!U~Vl'tl~ v'h1~ 
" ' 

e.J~ (;\Jl ru-nil "'11 Ltlraf L~\Ji;]l'l'J1)J~\JLL~:::"'11 Ltl'tlfL ~'U(;ll "lll!\J~ ~~~ Li'.l'tl Li.J'forn Vi£Jutl~:::~VlflJl1 'W n'lT~ ~ 

" n1T~~snuu1l!'U"JJ'tl~ Gum Arabic LL~::: lota-Carrageenan L'ULLi;ifl:::e.J~(;lJlOJcn 'WU~1 Iota-
" 

Carrageenan i1tl~:::~Vlflll1'W~~n~1 Gum Arabic L~£JL'UL~t!VlL~n~(;lT lota-Carrageenan 1% 

" " ~1lJ1rn~~mlJ1ruu1l!i.11Jl 38% ~'l'UL~t!viti~i;f~(;l~ lota-Carrageenan 2% ~1lJ1rn~~mii1ruu1 
" ' 

l!'J1~ 32% LL~:::"ll'UlJU~Vl?J(;)~(;l~ lota-Carrageenan 3% ~1lJ1Hl~(;)mlJ1ruu1lJii1~ 20% Li'.l?JLVi£Ju 
" ' " nU~(;l~~\Ji?1'W LL~:::Li'.l'tlU1e.J~(;lJlOJrn"ri~ 3 'JlU(;) lJ1"11n1TVl(;)~'tJUn'lT£J'tl)JfUL~m'llJL(;)£J~fi 9-Point 

" .... 
' " 

Hedonic Scale Test r:;~~1~~(;l~ViL~lJ Gum Arabic 2% nu lota-Carrageenan 2% t!'U'WU~1 e.J~(;l 
" " ' 

J1 rucnLLi;i~:::'JIU(;) i1 n11£J'tlilfUL(;)£JT'Jil'll'tl~ ~u1LJ1 ri"ri~ 2 ~(;IT hlLL(;lni;h~ niirau1~i1t!£J~1 ~ ruVi~:::~u " " ~ 

fil'l1lJ LzjraJii 95% L(;) £J L(;)t!Vl L~ n 1~"1::: LLtitin1T£J'tllJfu L(;)£JnlJrau1 iir:::~u'llrarn~ niJiem ~'l'U L(;)£Jt!vi 
" 
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n1'iPim~n ~~~'fl~~1'i bllb~iA'fl~ ~'fl!! i;1 Lb~~ bbU.:J ~ ~ bbcUivli'.1 ~'fl 
A'J13-1 A~~';) L 'WSZl'fl ~ bbA'i'fl 'V1 

(Study of consistency of carrot sauce using hydrocolloids and modified starch) 

"' S... 1.1 I SI 

'll'tl~ LLA rn'Vl~ (;] ~~'W ~1'WU'WiJ L il'El~ ).J cY ~Vl L '-'~'J L '-' ~~1tl LL~:::'lJ1 (;)A'J1).J A'I ~'JiJ n1rntl ni'W'll'tl'I 
" 6.9 

t. f J "' 

-w 1L'W~:::wj1-:J mnnu;-:i hl LU'WVltJ'tl).JftJ'lJ'el'I ~u1'ln A cn-:iu'WeJtlr.rt1~'1 L~'Vl (;)~'tl1Jn1~tJ'tl).JftJ'lJ'tl'I ~u1'ln A 
" " " 

~ ' 
cn-:iirwr~r.r tl~'l L~'Vl (;) ~'tl'I ~ m~1 L!JL(;) rA'tl~~'tltJ vi LL~:::LL1J'I cnr;i m.hVI L '-').J1 ::;~).J r;i'E) A'J1).J A'I ~'J'lJ'tl'l'll'tl~ 

" 

' 0 QQ I ~ ,-s,, ~cl 

Hedonic sca le test LL~:::'W1~~'Vl).JA'J1).JLL(;ln(;l1-:J).J1'JLAr1::;'-'r;i'JtJ'Jfi Duncan's Multiple Range Test 

L ~'tl'-'1 A'J1~ LL(;] n i;h-:ir::;w·h,:i~(;lr "v'11J~1~(;lrL~).JLLU'l~'W~1tl:::w~'-:icnr;im.h 2% LL~::;~(;ln~).JLLU'l'1i1'J 
" " " I I ti S,, I 

L"v'lr;icnr;iLLtl~ 2% iJA'J1).J'lJ'tl-:J).J1nV1~r;i ~(;ln~).J CMC L1).Jilmrnt1ni'W'lliei-:itl1Lij'tlL'J~1eJ1'W1tl 1 . " 
I t,.. I I 

~tl r;i1-J ~(;lrn'l!'WLL'Vl'Wn).JL1).Ji1mrntini'WLijiei L'J~1eJ1'W1tl 9 ~tlr;i1-J ~(;lrVJL~).JLLil-:i~'W~1tl:::"'~-:icnr;i 
" " 

' " " 
LLtl~ 2% LL~::;~(;l~VlL~).JLLil-:i'111'JL"v'lr;icnr;iutlr 2% hJilmrntini'W'lJ'tl-:itl1 ~-:i L~'tln).J1Vl(;)~'tltJA'J1).JLL(;ln 

" 

" ' ' 
A'JtJ A).JLLil-:i~'W~1tl:::"'~-:icnr;iLLtlr 2% r1-:iVILnuVl'tlru'-'Jli'.1'""'tl-:i LL~:::'Elru'-'Jli'.1 B0 c ilm1).JLLi;inr;i1-:i'Elrh-:i 

1111 ' \J Iii \J 

i'.li!t1~1f1 bl.J~ A'd1a-J bzj'El;J~ 95% ~'J\J~ r;)ni;)3..ILLU-!i-ir'Yl LWtil~c;mtls- 2% ~~ru'-'~lj,X'tl-!I Lvi1tl'u~lJ"1'J1).J 

LLi;J n r;i1-:i'tlth-:iili1t1~1 ~ ru~ A'J1).J L~'tl~'W 95% ~1'W~"v'ltJ~1~m~L~).JLLU'l~'W~1tl::;'-'~-:Jcn(;)LLU~ 2% 
~ " 

' ~ ' 
LL~ :::~i;i~VIL~).JLLil-:i'1111J'i:"v'1r;icn11mtlr 2% r1-:iVl'tlrum1ii'""'tl-:iLL~:::'tlru'-'11ii B0 c ilm1).JLLi;inr;i1-:i ~'J'W~1'W 

\J ' \J ' \J 
I I I S,, I 

n~'W"v'ltJ~ 1 ~ i;i~Yi L~).J LLU-:J~'W~ 1tl:::"'~-:i l?i'r;iLLtlr 2% LL~:::~i;irVIL~mLil-:i'111'J 'i: "v'I r;icnr;iLLtl~ 2% '1-:iVI 
" " 

" ' 
i;i~'tlr;ir:::t1::: L'J~1 9 ~tlr;i1-J r1-:iVl'Elru'-'11ii'""'tl-:iLL~:::'tlru'-'Jlii B0 c 

' \J ' \J 
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(Formulation of marinade sauce containing papain enzyme) 

.... 
l11Fl'J"i!1 

ITT~tl~ 1 m ji oo.iiJ1~ (;lj'J!'El~~l!mJNj~ LV1t111113Tm.J'Vl1J1'Vl'll'El'I L'El\JL'l!,Sth Luu1 Un1jtl'ilt1 
" " . 

" ' 
'Luj~iJ ~1L""Lu11i~cr~Lll11t1ti~LLf'l:;H'L':Jf'l11iJmrnl!ni!11t1·M tV1mi;irt1~'l!'Cl~~l!nuNj~ 3 ~i;ij~1 . . " 
n1jUj:;L~iJ1h::~1viimr~'1ht1 f'l':J1~'ll'Cl1JLVlt1H' 7 - Hedonic scale ~ i;ij~ej'u1'Gif'lt1'Cl~fu~.:i~V111ti 

'\J '\J '\J .. '\J .. 
1u~:;~u'"1'l1~'ll'ElUl..!1nu~:;rn1urJlr;iu n~:::LVltJl..l 12% Yi1n1vi 4% ~~'l'll1'l 40% 'l!'El~~11t1u1.:if'l~ 20% 
.. " ' 

tl1i;i1f'l4% LLf'l:::tl120% pH 4.93 Li;irt1~"1111~~l!nuNj~V1~L'Clu\'l!,ru1Luu 2.5% ~n'l=!'1mj~1.:i1u • 

'JJ'Cl'IL'tl\JL'll~1VltJn1j'VIVl~'Cl'ILn1J~'ClNWl~""'El'I LL~::~ s0 c ~o. 10, 20 LL~:; 30'3'u Yi1J~1n1~~1'11U . " 

'JJ'Cl'IL'tlUL'l!~1iJ'l!'El~~l!nt.lNj~~'Elru~llii s0 c ~t.J j:;~'Vlflll1Yi~'ln~1~11ru~/l~~'il'I LL~:; n1j~1'11U 
.. .. \J " .. " 

'll'tl.:i L'CliJ 1 '11,J~ Vlf'l-:i L~ia LnHu1iJ~iJ 'VI V1~11.:i~1 L'l ~1~l! n~iati~~ VI 1 un1j~11"" L ~'El Ltliam.!l..l LVIUL .if L~'EI • • 

~:::hm~l!mmurnV1uuj:;~~1.:i"1111~tJNj~~i'.lt.l1 Lt.lu 10% ~l!n 1 o u1V1 nu'll11~tJNj~~\~L~~t.l1 • • 
II I I "' 

Lt.lu'LV1u1onL':Jf'l1~l!n 50 u1Y1 YiU~1Lu'ClY1~l!nrJl':Ju'l!ia~tJNj~Y1ih.l1LtJu10% ~l!n 10 iJ1Vi ~LU'Cl • 
il-l r:j'~ Ltireiti'il.J LL~~iJ5'~'lll.J 1bJ LeJU~tlrell.15-'U'lJ'Cl~ ~Vl c;)~'CJU ~dici ~~3.J ~~'fl'l~ar n b ~'f)'"l~b~'f)tJ"*3.J;.J1 n~t.1~1 

.. ' 
n 1rnVl~'ElU'VI1-:it.l j:;~1'Vli ~er~ 1 \Jf0\')1~ LL(;l n i;h-:i '111iJf'l')1~~~'1J'tl'I L tlia%.hum ml! n LVIU ~VIL')~ 1~l! n 

.. ' 
LL~::f'l'l1l..J L-if ~-ifiJ'll'El'IU1LUU~'I Y'l1J~1 LU'ElYJ~l!n '1l'ltJ'll'tl~~l!ntlN~~nu1 LUU 2% 5 u1Yi tl~:::Li1u • 

" ' 
LVltJU nrnU'ElVl eJ1umj~lJ'ncJi"lu'llia~~l! ntJNj~ 1~ L~~tl1 LU\J 30 u1V1 ~m1~ LLi;ini;h.:i '111u'"1'l1l..ltil..l . . 
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(Effect of frozen egg white and dried egg white on texture of angle food cake) 

~ ' ~ 

-:i 1u'l~uU.d'.h.im~~ rn!l-1 m ~~ n'l!t1 C.J~'JJ'fl'l L 'li'JJ1'J LL 'll LL ~.,:i LL~:: L 'li'll1'l c.i-:iViiJ i;i'fl Lil'fliii ~~'JJ'fl'l L~n 

L'll'JJ1'JVi1'lviu'lfi'Vlvi~'flUY11-:iur::~1Y1ii1~~ e4Y1vi~'flu 15 '°1U iJr;l'JLLUr~'elL'li'll1'Jc.i-:i, L'li'll1'l~LL'ilLL~-:i~ 
" 

~ ~ ' 

'flruvifliJ -10°c 1 '"1f-:i LL~:: 2'"1f-:i 'lviutl1ii1LtffornViuunrn~n1'li'lJ1'lViVi1roi1n1'li'll1'J~vi roi1nmr . " 
' ~ 

'VI vi~'elUVl1 '°1'l1iJLLr;i ni;h-:i'l!?lui)fi Simple different test 'YiU~1L~n 1'li'll1'lYJVi1roi1n1'li'll1'lLL"liLL~'li'.iLi1'fl 

iii~~~12JLLr;in11h-:iroi1m~nL'li'JJ1'J~Vi1roi1n1'll'll1'l~!?l LL~::roi1n'lfi Ranking test 'YiU~1L~n1'li'll1'l~Vi1 

'"l1nL'Jl'JJ1'J~!fliJfl'J1iJi.\iJ LL~::'°1'l1i!LLi.lUL~'fliJ1n~~!fl 'lJnJ!:~L~nL'Jl'JJ1'l~Vi1roi1 nL'Jl 'JJ1'J LL"liLL~'l 2 1"1f'l ij 
' ' 

I I I I.I \I 

'°1'l1i!LVIUU'JiJ1nYl~!fl L~'eltl1ii1~1u'Jru'Yiu~1 L~n1'll'll1'JYJVi1roi1n1"li'll1'JLL'ilLL~'l 1 '°1T'lLL~!: 2 '"1T'l hliJ 
' 

'"1'l1iJLLr;ini;i1-:inuL~n1'll'll1'l~Vi1roi1n1'li'll1'l~"''flth-:ii1i!u~1~C1J~m1iiLzj'el,ju 95% mr'Vl!fl~'C'lumr 

u'fliifuc.i~r;iilru'l.fcn'Jui)fi 7-Point Hedonic Scale Test 'YiU~1~'Vl!fl~'elu1'\Xmrn'fliifuc.i ~r;iJi'ru'l1L~n 
I l/ I I S.. I 

1'li'll1'lViVi1roi1n1'li'll1'lLL"ilLL~'l 1 1"1f-:iVi1"1::LLUU 4.60 ('ll'flU~'flu) LL~:: 1'li'll 1'lYJLL"ilLL~'l 1 1"1f-:iVi'"1::LLUU 

4.50 ('ll'C'!U~'elu) Lri'eltl1ii1~1u'Jru'Yiu~1e4''Vl !?l~'flu1'1Xmrn'fliifuc.i~r;iilru'l1L~n1"li'll1'J~Vi1roi1n1'li'll1'l 
" 

ti " I I I I 

LL'll LL~'! 1 '"1f'!LL~!: 2 1"1f-:i~1Ll-lLL[;lni;i1-:inrn~n1'li'lJ1'JViVi1roi1n1"li'll 1'l~!fl'flth-:ii1uu~1~fk)Vi'"1'l1i!L~'fllJU 
' ~ ~ 

95% 1unir1111t.fhnru butter 'll'El~bf1n\'ll'll1'l'YitJ~1bflnL'll'll1'lVi"11r.:i1n1'll'll'Yrn'llLL~..:i 1 '"15"..:iLL'tl :; 2 '"15"..:i 

i'.imii1 ruhlLL111nl1i1-:inuL~n1'li'll1'l~Vi1roi1n1'li'll1'l~"''flth-:ii1uu~1~fk! ~1"1'l1i1Lzj'fl,ju 95% ~1vifoL~n 

1"Ji'JJ1'l~Vi191n~1r~:::~1u1 'li'll1'l c.i-:i 1l.1~1ii1 rntl1ii1 ~1 wl;u~1Jl L vi~'flUL~ n 1'li'll1'l~Vi1roi1n1 'li 'JJ 1'l~"' 
" 

~.,:iufrn.JNL!f1Un1H~il 1.5 L9~1~U oW1LULiX'"1'l1i!¥'flu~ 55° C U1U 5 u1Vi L~'flL~il'°1'J1~Vl\j!fl 9::'. 
' 

1Ji'L~n~i1~n'l!tru::~"'vttlu1"1~1mroi~ ~'fl-:immP1iJ'lJu1 !fl1viru 1l-i LVl~'flunrn~n1'li'll1'l~Vi191n1'li'll1'l . ~ 

~vi LL~::i1mii1ruur:::ii1ru 112 'll'el'lL~n1'li'll1'l~Vi1roi1n1'li'll1'l~"' 
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n1'i~m~n ~~ ~ru~nliru~vn:n.J1~~1'Vli~ tJ~'ll'!l.:i ~~ Cilnru'1 bFl n b cu !!'VI~ bb'Vl'UL'll ~cu 
q ., 

~1!1~1'i CMC bb~~ N-LITE CL 

(Sensory Characteristics of fat -reduced butter cake products 

made with CMC and N-LITE CL) 

" ' ~1U~4'uu~n1j'1n1rVl(;)LLV1UL'lllTULULFlnLUU Ylr:;~Un1rVJ(;)LLV1U 25%, 50%,75% LL~:; 100% 

'll'tNL'lllTu1u~i;ir ti;iuYi1 mrni;i~reNH'~1r Carboxy Methyl Cellulose (CMC) LUXU'll'eNCN (tJ'hnrw 

" ~'flu~:; 0.1 LL~:; o.25 L(;)utl1~'1'n'll'fl~~i;ir) r.i 1nmrur:;Li1uu'tliJtJUV11~ur:;~1VliiJc7~t(;)uH 5 -
" 

Hedonic scale test 'Y'lU~1~i;ir~ijmn~iJ~1r CMC 0.1 % LFi'nihrn1j'rw:;ur1nnn1uu'tln~'Cl ij 

Fl')1 lJ LL;~~1n~1LL~:;LL~~iJ'elun~1~i;ir~ijmn~lJ~1r CMC 0.25% LL~:;~Vl(;)~'flUL~n1rn'fllJfULFi'n 
" " 

" " 
LUUVl(;)LLVlUL'lllTU LLr;iLFi'n'Vi~ 4 ~i;ir tJ~Fl~i1Fl'l1lJLL.;j~~~LL~:;L~Umn~1LFlnLUU~l;Jr~U~1U ~~tl1lJ1 " " " ,.,,,, 

" ufutlt~ r;i 'f)L(;) U n1rn (;) LLV1ULLU~r1i''lu~1r N-LITE CL (uhnrw 5% LL~:; 10% L(;)U Uo1~i1'nLLU~ ) 'Y'l 1J~1 
' " 

LFlnLUU~i;irYl1-D N-LITE CL VJ(;)LLVlULLU~ 5% i'.i~n1j'rw:;unn!Jll1UU'fln1n~L~U~rlULFlnLUU~l;JrYlu 

~1UiJ1nn~1~i;ir~H N-LITE CL 10% Lri'tltl1LUVl(;)~'fluV11~ur:;~1VlilJcJ~Li;iuH 9 - Hedonic ... ~ 

scale test ~Vl(;)~'flUL~Fl:;LLUUFl')1lJ'l!'ClULFlnLUU~l;Jrni;i\'lJlJU 25%, 50%,75% 12JLLi;inr;i1~n\ALU 
" " 

' . " 
tS'tl~ ~ n ~i.A Fi'l1l..llTi-A r~'ll1~ LU'Clil-lcJ~ LL~:;mru'tliJfUL(;)UnlJ (p>0.05) 
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(Effect of Egg White Protein and Surfactant on Emulsion Stability) 

'Llilt1 

" " ~1u~~t1:nuil~n~1t.J~'ll1.l-:iiJ'h.11ruhJ~mu1'll'll1'l LL~::;~1rn"1LLN~~~'li;i1.lm1~f"l-:ir;J'l'll1.l-:i~::;uu 
' " " ;a,r~i'WL'W~"1~'l'Wtl1'1ui;i1.ltl1 60 : 40 'l-if'l'll'll 1'ltNf"l'l1'-IL-if~-if'W 2.5 , 5 LLri::; 7% (w/w) Ll!lt1c.l 1tJm~ 

'l1Xf"l'l1~¥1.ltJ 55°c 5 'W1Vl LL~::;H'~1~r1"1LLN~-:J~'l'll1.lfu LLVl'WL~L'l.l~Lmm~(;l (sorbitanmonostearate) 

ifi'-11CU 0, 0.5 LL~:; 0.7% (w/w) Vl"1~1.ltJl"l'l1'-Jl"l-:J r;j''l'lJ1.l-:J;sl3'~-FuL"1tln1rn~'Wm~£M (centrifugation) 

8,000 rpm 15 'W1Vl LL~::;'l-if"1~nn1~'111.l-:JLf"li1.l-:i Cone and plate consistometer 1'"1'f1(;lnn1~hrn'll'fM 

t.J~ (;JJi' rum t.J~ n1~Vl "1~1.l-:JYltJ~1ifi'-11 CUL 'Jl'lJ1'l~1 n-if '1..1 ~::;uu;a,j~.ft'tJiJ f"l'J1~ f"l~ r;i'i:i~1 n~'l.I LLri::;'t)(;ln 

n1~L\.1~~"1~-:J m'-11CU'l!1.lfULLVl'WL~L'W~Lmm~(;l'-11n~'W ~::;uu;a,r~i'Wil'f1[;1nn1~L\.1~'-J1n~'W LLi;ihiil 

t.J~ i;i1.) f"l'l1~ f")~ r;i''J'll1.l~~::;uu;a,r~i'WL i11.l-:ir.i1 n'l!1.lfU LLVl'W L'-1 t 'W~ Lmtl L~(;l vh 'l 1X1.l~Jl11"1 L 'll'1'1..lil'll'l.11 "1L~ n 

~-:i LLi;in ~::;r.i1t1 r;i''Ji .. h~ n'W ;a,r~itJ~-:i 1 "1~ L~'-11n~'W 

29 



(Production of Watermelon Juice) 

1111"11'111 

" I I I " II 

-:i1u'rl~u~i'.Jtj i;i m.h::~-:i "1L vh1 ~m~n mrn~i;i L'"11-eN ~a.J\11 LLi;i-:i 'la.J 'l"1u 1uiui;i'tluLLm1rn'Vl "1~'el-:i • 
I I ti I SI I 1" 

.Yh mm~(;] L'"11'el-:i ~a.J\11 LL(;l-:J 'l~Yinm~1 ru\i1LL[;l-:J t~ 65% IDa.J1CU'll'tl-:JLL~-:JYi~:::~1u1cni-:ivi~"1 10 

u1n'll.-o L"1U~n~1n1~1-D~1~-ri'lUn1~'"1-:Ji;i'l 1Ji'LLri Gum Arabic . Carboxy Methyl Cellulose (CMC) 
' , , .c::i IV !,.. t,.. I 

, Iota carrageenan , Kappa carrageenan LL~:: High methoxy pect1n'Vl~:::"1U'"1'l1~L'll~'llui;i1-:i1 
., ' ' 

r.nni!uVi1m~'Y'l1~Lr.i'tlhiYi'tlruV1flij so0 c LlluL'l~1 30 'rlu1Yi LL~::Lnufo~1Yi'tlruviflij 8 °c Lllu 
~ ~ q ~ 

L'l~1 7 <ju 'Y'lU~1~i;i~~H Iota carrageennan 0.1 %'ll?l-:JIDa.J1(;1~L'"1~?l-l~a.J~1LL(;l-:JLa.J (WN) i'.J 

LU'tl f L ~ui;l m rnu niuiJ'tlu LL~::: 1 ~ '"1'l1~VIU"1~ LV1~1::~ ~ LLi;\ ~ ~ m ~'Vl "1~'tlu'Vl1-:iu ~:::~ 1 Vl~~ er~'Y'lu~1 
' " ' 

~i;i~Vii'.Jma.J1ru\i1LL(;l-:JLa.J 65% '"1::LLuumrn'tla.Jfu'l"1m'l~?Jtj1u~::~u1lJ'll'tlrn~mJ?Jun-:iL'ilU1 Lu?J-:i 
" ' 

r.i1ni'.J'"1'l1~VIU"1~1nLflUlU ~-:iVi1mrnu~m~1ru~1 LL(;l-:JL~ LU\J 40, 45 LL~:: 50% m~1 CU'll'tl-lLL~-:JVi 
" . 

~::;~1u1Jli-:iVla.J"1 1 O u1ni0 L"1UH Iota carrageenan0.1 %Lllu~1~-ri'lUn1~'"1-:ii;i'l 'Y'lU~1~i;i~Y)iJ 
" I I I I 

1Jh.J1C\.JtJ1LL(;l-:!Li.J 45% 'l&i'~tJn1n.J'Eli.J~lJ'"l1n~tJSoll1"13-J1nYJ~C'I Y1~:::~1J "1'd13-Jb:n'El~U 95% " . 
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(Effect of chitosan on gelling properties of catfish Pangasianodon sutchi Fowler) 

ll1"'1'1'li1 

" 'tl1r.:i1-a!l.v1~n'l!t1 ti1r.i1Hf i;i~ .~fim n~~'Jnru, mr.i1~u~'1!Yltl°Yi'Y'lu ~l-lWti~n~ • • 

n1 ~~ n~1 "'1'J1l-J LU\! 1u'lltl~ n1~~1U~1~'J1Ell-J1 t.J~ (;] LU\!'lirn LL~ :;ufuuN ""n.!111Y'l'll1-n~1~ 
" Ill Ill " 

' " ' 
~'JEJmn~l-l1"'1L(;l'Jl1'11Vii1"11 pH 3.4 LL~:; 5.0 t.J~u~1nn'l1LilmJ~1~'J1t1Viu~1l.11~~1l.l1t.J~(;lLU"t.111i1 

iri;) "'1 'J1 l-J L~i1m~l-JL~ri1 Gel Strength LU\! 250.43 Folding Test LU\! AA Ll-iLL(;lmri-a~u~~'Jk!, A 
I I I I " I I 

LL(;lnL~ nu-amij'il~U~~'Jk!, B LL(;lnL~niJ-amij-a~u"'11~ . c LL(;ln (LLi;i 2 =Di.iu~~i;)rl\!) Lijtl~U"'11~ ' D 

LL(;] n'lJ1 i;)t)t) nr.i1 n rlk!L~tl~Uri~~ ~'J\!"'1n.!/11Y'l'lltl~'ll1-nr.i1nu~1~'J1EJ~U~1l.11~ L~l-Jl"'1 L(;l'Jl1k!L~ 24 7. 98 . .. 
LL~:: AA5 ~~~r.i1nL~l-l1~ L(;l'Jl1k!~lJrl1 pH 3.4 (5, 10, 15 LL~:: 20 ml) "Jn.!111Yl'lltl~11'n~~kl (p<0.05) 

~'ilLvlrl1 Gel Strength LUk! 377.23. 437.05. 491.43, 453.17 LL~:: pH 5.0 (5 LL~:: 10 ml) 1~ 

354 .89 LL~:: 324.01 Folding Test LUk! AA5 (;11 l-J~ 1~U ~~n1~L~l-ll"'1L(;l'Jl1k!ij"'1'J1"~1~ry i;i -a"'1'J 1 l-l 

LL~~ LLN'll'il~Lr.i~~'iln1n~l-l1"'1L(;l'Jl1\J pH 3.4 LL~:: 5.0 m"1ru 5, 10, 15 LL~:; 20 ml./kg . d'.Jk!t.J~L'IXLr.i~ 
' " ' 

Ln i;i l"l'J 13.J LL oJi~ LLN L ~l-J~k!Lij'il LVh.JU rlU i;i'')'il£J° 1~ "'1'JU "ll-l LL~:; n1rn~ i;i11-ijr.i1 nu~1~'J1tll~ Crnt.J~ (;] 

u~:;"1 ru 22% 
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(Functional Properties of Mungbean proteins for Food Applications) 

... 
111Fl1"li1 

., ., ., 
~n~1tJ1::~Vlfll11Yi'll'tl'lfilT~:n1~L'tl'tlfLLi;l~::'l!Uc;iLU'tl'l!JlULUT::uuvic;i~'tl'I (U1 70% il12Tu 30%) ~'.JEJ 

n11'-UJUL~~EJ'l~l"l'l1l.JL~'l 3,000 1'tlUi;l'tlU1YlLUUL'l~1 15 U1Yl'r'iU~1 LU1~U~'lL~EJ'l~l"l'l1lJL-ifl-l-ifU'll'tl'I • 

ttJ1~u 4%,6%LL~::8% 'll'tl-:11::rnJ (nfl-l/100 l.J~.) \""tJ1::~vifi111Yi~hiui;ini;l1-:i~1n1~'ll1'.l~M~l"l'l1lJ 
' ' ., 

L-ifl-l-ifu 4%,6%LL~::8% (p>0.05) L'l!L~EJlJLl"l~Lui;i\iXtJ1::~vifi111Yi~Y\~c;i :SlT~-B'u1~Liii;im1LLEJnofi'u ~-:i • 
L~'tlnLU1~U~'.JL~EJ'l~l"l'l1lJL-ifl-l-ifu 4%lJ1~n~e.J~'ll'tl'l't-lCU~.1JfuL~::L'l~1LUn11Yi1~L~'tlfl1cf LL~:: pH 

i;l'tlm1l.l l"l'l lii'l'll'tl'lfilT~-B'u Yiu~11::uufil1~-B'u~fo~ l"l'l1l.J l"l'l lii'l ~'lEJ ttJ1~u~'l L~m~ pH 4 .5 L~'tl 

Yi1~L~'tlfl1cf~ so0 c 15 u1Ylijfl'l1lJl"l'llii'llJ1ni;l1-:i~1n~111'.l::~u1~vic;i~'tl-:i V1'1l~'tl-:itJ1::~ni;i1-D' 
I II II " 

ttJ1~uci'.l L:nm LllufilT~'n1 ~ L'tl'tlfL ue.i~ i;i.ti ru'Vlil1~i c;i 1 'lllTu 30% LmurnYluu1::~~1-:iil1~i c;i~ i;i1Yiu 
" I II ii I II II 

~"lti~-.11..rii. "ll.X-lvl'tl-l nuti1~i;:r (;l~ ms-'ltls-~mir:i l;lm -wtJr:l1 ti1~i;:r (;l.X-l 2 ~ ms-iJ F1r:i1'-J Fl-l ~r:i 1. us-:::~rn~t.1r:i 
., ' 

riu.X-:iri'ilULL~::~i'ln11Yi1~L~'ilfl1cfVi so0 c 15 U1Yl LL~:: 65°C 30 U1Yl 1'i;im1l.J~U'11~'.JEJ 
" I II II 

Brookfield Dig ital Viscometer) YiU~1 il 1 ~i c;i~ i;i1 ttJ1~uci'.l L~EJ'li'j l"l'l1l.J~Uc;i~-:i n~1il1~i c;i~ i;i1Yiu 

~1U (p<0.05) LL~::~1nn11V1'11~'tlUVl1'1U1::~1V1il.JeJ~L~'tl1''1ln11EJ'tllJTU'll'tl'l~Vl'1l~'tlULU~1ui;l1-:i1 
., ., ., 

L'11EJL'l!'I! 7-Hedonic Scale Test ITTiXl"l::LLUUn11El'tll.Jfuil1~ic;i.X-:i 2 ~i;i1LiiLL1J1nr;h-:iriu.X-:i\u~1u~ 
" " 

n~u 1~'1!1~ l"l'l1l.JlTu\utJ1n LL~::mrn'tll.lfu1'.ll.J (p>0.05) 
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(Study on the Precipitation methods of Mungbean Proteins) 

.... 
1111"1':1'1!1 

., ' 

~..:itl~!l ~fitlfo pH LUtJ 4.5 ~'JU HCI 0.1 N LL~::~fimn~ii Ca 2+ r.i1mLFl~L~UiJ LL~FILIWr1~r:;~u 

Fl'J1l-lL-ifiiiftJ 30 mM 50 mM LL~:; 100mM Yl1.Jrl1LU!lfL'l!tJi;j"tJ~tJ~i;i"JJ!J..:JLtlrmtJ~'JL~m~i;ini;i:;n!ltJ 

Ll?mmnffu pH ~1.l 17.08% (fi1?1r.i1mtl!lfL'l!tJi;i1tlrmtJ) ~..:i l-l1nn'l1 Ltl!lfL'l!tJi;ft-1 ~t-1~i;i "JJ'eNLtlrmtJr.i1n 

~'JL:nur;i~i;ini;i::n!ltJL"1Un1rL~iJ Ca 2+ '"l1nLLFl~L~Ul-JLL~F\L(;]'Vl~r:;~um·1l-JL-ifii-iftJ 30 mM 50 mM 
., 

LL~:; 1 OOmM ~!) 9.29 16.06 LL~:; 15.08% (fi1?1r.i1mtl!lfL'J!tJ[;]1tJr~tJ) (;]1iJ~1~1.JLU!lfL;n~i;J Fl'J1il~tJ 
' ., ' 

"JJ!l..:Jt-1~i;iJiru'Ylll1u~~..:imrv'hm~..:i 55°c 20 i''J 'lii..:ii1 Fi'J1l-l LL i;i n11h..:i ri'tJ~..:it1~1.l 'Ltl rmtJ~i;ini;i::n!ltJ 
' c:il cil .... ti "' eil 

Ca 2+ '"l1nLLFl~L'l!UiJLL~FIL(;]'\ll'Vl1::"11.JFl'J1l-JL'JJil'JJtJ 30 mM 50 mM LL~:; 1 OOmM l-J 
\I ti I I I 

rir;i1l-J~tJ 1.97 2.00 LL~:: 1.98% 'i:1?1m.l1~tl'mL'IX..:ii;i1l-J~1~u~..:i~..:in11'lurmtJc1'JL~m~i;ini;i::n!ltJL1?1u 
" 

I " " t 

mrtlfo pH ~..:ii1Fi'J1iJ~tJ 0.99% L1?1m.l1~tl'mL'IX..:i 1tJmr'Vl"1~1.lu~ru~~u~mnm::ntjl-l'LtlrmtJ~ 

i:J1tJn 1ri;ini;i::n!ltJ"11..:i~fintJL1?1um~m~~nmr~::Vf'eltJLL~::mrirnL~"JJ!l..:JLL~..:i-rl'J..:iri'J1iim'Jl"l~tJ 400-

700 tJ1LtJ Liii;ir1tJ~ll 1'J:: l1i1..:i1~1.l~ll1'J::Li:JtJvi1..:i (pH 8.5) L~!li:J1tJFl 'J 1~~1.ltJ (75 °c t.!11.J 15 t.!1~) 
LL~~mn~iiLn~ia (NaCl 10,30 LL~:; 50 mM) 'l"IU<J1'lur~h..1cY'JLilm~r;inr;i::m11..1'lrM.m1n~hJ ca 2-r 

VJ n l"l'J1iJ L -if ~-if tJi1m~ll1ri1 ml) nr;i1 tu1~tJ~'J L:nm~ i;i ni;i::n'atJ t1?1u n1rufo pH 1 t.!YJ n~ll1'J::mrntlr 

1t1~1-D~..:i LUtJ~ll1'J :;~r;i 1tJ~1-DL tJn1rntlr1tl!l1~11 LL~::1 tJmr~m~n mnm::n~~"JJ'el..:i tt11~tJll1u1iX 
" " . 
~ll 1'J:; n1rLLU1ri.J~ LL(;] n i;i 1..:J n 1.J~~ 1l-J11'1L-D'L1.Jn111"11"1°r111.J 1U tJ~'JJ'a..:J n1 rni.Jrrtl ~'el n1 rLn1::n~ l-J 

" " . 
'Lu1mtJ~'J L~m L~!l'11ii11-DL tJt:J~ i;iJi ru'Ylm~1r 
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(A Study and Development of Reduced Fat Soy Ice-Cream) 

" ' " tum~~ ~u1c.i~1;ui' ru"Yl1-a Pl n1'l-lu 1ul-! 51L~~'tl-1~~1 'JJ,ru iuLLrn 1~Vi 1m~~1nr.i f"l'l1l-l 

~'tl-1n1~'JJ'tl-1eJU1Lnf"l L~'tl~1Lr-11Lf"lN'll'tl~c.J~(;]Jln.lcn YlU11eJU1Lnf"l~'tl~n1~L~c.J~(;]Jln.!cnih~finl-J'l!1&i 
" " 

' " " " 'JJ'tl-1 n'l L~~'tl~ LL~::u~~r.n11t1Yl~1~&in'JJu1~ 60 nfl-1 m~';J~t1f"lf-1ilVi1m~~~L~'tlnL'tlPln°1l-l~i;i~~u~1u . " "' 
' " ' 

Ylu11~i;i~ViL~l-!1::~l-liJ~::nrau~1mJ1i;i1~~'tlt1~:: 11 mm-Jc.i~ :tntnc.i~ 1 : 3 1~fumrnral-!ful-!1nVi 
" I I I 1" 

~~'ElU1'1ni1t1~1~ryVi~::~Uf"l'l1l-JL~'El,rU 95% r.i1ni1uVi1m~~~lll-11n.!L'JJ,rutuc.i~i;iJi'ruiLUU~'tl tl~:: 

2.0 , 3.5 LL~::5.0 ml-!~1~u t~t1H'l-!ra~ti;iL~nii;i1uLL~::Vi1mrn~~rauY11'1iJ~::~1Y1il-ltr~t~t1';)fi 9-
' " ' 

Hedonic scale tu~1u~ n~u~~ Lilrail-ltr~ f"l'l1l-!,ru LL~::mrnral-!fut~m'll-1 Ylu11~i;i~~m'll,ru 

rrat1~:: 3.5 1~fumrn'tll-lfur.i1neJu1-Lfif"ll-l1n~~~'tlth~nirt1~1~ruY11'1~ti&i~~::~uf"l'l1l-!L~'tlJu 95% " . ~ 

c.i~i;iJi'ru"YlL'tll"ln1'l-l~'lL~~'tl~~~1'JJ,rui'.if"l1flu1m~~i;i ~'tlt1~::15.84 hfr~u ~-au~:: 12.10 LL~::1"JJ,ru 

T'tlt1~:: 6.70 mrnral-!fuc.i~i;iJi'rui'JJ'tl~~u1Llif"l~1U'lU 111 f"lU Ylu11t~m~t1'tll-!futu~::~rnitm 1 

~'1'll'Elu L~ nurat1 
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(Effect of Alcohol on the Stability of Oil in Water Emulsion) 

~ I " ~ 

-:i1ufj4' tiuLilumT~ n~1tJ~'ll'tl~ LL'tl~ n'tl !'.l'tl;Yi;:J ~'tlT::tJtJ~~~iu"l!\l~tl 1~'W1 utl1 (Oil in 

" " 
Water Emulsion) ili'W(;l'tltJ(i)'~u tl1tJl.JLl'l"llil~'l'll~tJL~l.JLL~::vd'tl~~uLtJtJl.J1tJ~l.JnrnL'fl~n'flt'.l'fli 95% 

~~humTYi11~L~'fl"'11~L~ilm1l.J L-ifl.J-if'W 1,3,5 LL~:: 7% LL~'Jtl1'lu~l.J'WL~~tJ~L~'tl~1LD'flfL'lltJi;i°n1~(;1n 
' 

(;l::n'tltJ LL~::tl1'liJLmtiuLYitiunuc.i~'ll'fl~m~~Ln~r.i1nmT~~nfoLnf(;l t~ti1-D'ul.JLl'l"llil~'l'll~'WL~l.J 
I./ I I I I 

LL~::'Y'l1'fl~~uLuti ~~nnrnil'fltmnf(;JL1l.J~uYiml.J1rui;l1~1nu~'tl 15.20,25% ~~nVi 43°c u1tJ 3 i'J 

Ll.J~ VitJ~1ilnT~vh1~tJl.J(;ln(;l::n'tl'WL~l.J1nn~1c.i~'ll'fl'ILL'tl~n'fl!'.l'fli Lri'tltl11'1'J1l.J¥~1~l.J11-D'LtJm~~~n 
" 

' " ' 
(Sparkling Fermented Milk) VitJ~1LtJtJ~(;JJ)ru'flViiJT::n'tlu~'JtJLmnf(;JL~l.Jtl1Lil'fll.J (Total Soluble 

" ' 
Solid 30° Brix) 1'Wt[(;JT1~'Jk! 85:15 L~t1tl1~il'rnL~::~~n~'Jtiu~i;lVi 27°C LU'WL'J~1 3 1'u LUk!tJ~i;i 

' ' " 
.riru'YlVi~'Vll?l~'fltJ"l!'tltJl.J1nYi~1?1r.i1nmTYi1 Preference Test 'tlt.h.:ihn(;11l.JU'l~'tl.:iufuuN~1'WLoW'fl " . ' 
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... 

n1-a~n~1'fl.:i '"1·Lh~n'fl'LI'Vl1.:I bRi:i ?U.J~V11.:i n1~111cweii'fl.:iJTtHJeii11 'b cw~ 
bb~~n1-au-a~~n Cilbszf • 

(A Study of the Chemical Composition , Physical Property of Corn Milk 

and Application) 

111~1'111 

cn4'u1i;i'li 1 n1 T~ m~1'fl~ r) 1h~n'flUVl1~ Lr1ii'll'fl~tl 1uii'll 1r;i LYi (i\~ ii mni~fin1T~ n Vl!Ol 1 n 
"' ., ., 

-Il1'lLYi"1~lJLL~~-il1r;itYi"1~ut"1uH'-el(;ln~r;iu'lJ'fl~LlJ~111i1'"JtYi(i\ : tl1 Lvi1nu 1 : 1 Yiu'l1°Ll1ulJ if1r;i 
' ., 

LYiVlVi~nVl1~r.i1ni1r;itYi(i\~iiiimii1ru'lJ'fl~LL~~i~~ii111Lvi1nu 12.10% hh~u 5.84% 1'llaru 2.43% 
., ' 

ui'1 0.40% LL~~r11 flu1m111~(;1 3.42% ~'lu°Ll1uiii1'ltYi111Vi~nVl1~r.i1ni1'ltYi111~uiimlJ1ru'lJ 'fl~LL~~ 
., 
;1~~lJVlLvi1riu 11.69% hh~u 2.90% L'll~'W 1.44% LCJ1 0.45% LL~~mflu1m111T(;l 6.90% r.i1 n 

'1um4'u~~li1 m~~ m~1~ii~V11~ mu111Yi'll'fl~~1uiiif 1'l t Yi 111~~ ri 111r.i1ni1'lt Yi111 ~lJ t 111u ~m~n n1T 
"' 

Lnt'IL!Ol ~~'ltJ~fln1T(;ln (;l~ n'fl'WLUT~t.!L"1tJH'~1T(;lni;i~n'fl'WLt.!T~i;iu1"1')1lJL-iflJi'Wi;i1~1 ~'fl CaS04 1.5 
., 
o .... a "' c;' 

, 2.0 LL~~ 2.5% 'll 'fl~'W1~'WnLlJ~Vl'lJ 1'lbYi"1 MgS04 0. 1 , 0.4 LL~~ 0.7% LL~~ GDL 0.8 , 1.0 

LL~~ 1.2% Yi1.JrJ1 V1ni;i'')'f)th~n1TVlVl~'fl~hhn111Lr.i~ ~~li1mTufuUNfi'lCUfl1Yi'lJ'fl~n1nnVl L!Ol~Lt'ltJ . . . 
., I ., 

e.i~ii°Ll1'Wiin'lL~~'fl~ : tl1uii-il1r;itYi111 L'W-el(;ln~'lt.1 1 :1 .1 :3 .1 :5 . 1 :7 LL~~ 1 :9 LL~~H'~1~i;i n 
SI I tJ I SI 

i;i~n'flu GDL 1 % 'll'fl~°Ll1~-Wn'1r;iL~~'fl~LL~~~'liiriu LlJ~"1i1r;itYiCil~i1 Yiu11 °Ll1'WlJ'1'lm~-eM : tl1u:w 
I I I t,.. I t,.. 

if1'lLYiVlVi'eli;in~'l'W 1 :1 iiLLt.1'lLtJlJn1TLnVlLr.i~ii1nVi~Vl ~~li1mn~ii-eli;in~r;iuu1u:wnr;im~'fl~ : tl1 • 
., 'i' !'I 'I" 'I ., "., ' "" 

'WlJ'lJ1') bYi VlLu'W 3: 1 ' 5: 1 ' 7: 1 LL~~ 9: 1 LL~~ b'll~1Ti;"Jni;i~n'fl'W GDL L'WT~Vl1.Jr1')1 lJL'lJ:W'lJ'W(;11~1 l")'fl 

1.0 . 1.5 , 2.0 LL~~ 2.5% LL~'l°Ll11i.Jt)Vl"11 Hardness LilfornViuurirn~1~~~'flVl"1'l1.Jr1lJ t 111uH' " . 
I tJ I ti I 

Lr11-'fl~ Textu red Analyzer Yi1.JrJ1 tl1u:w'1'lL~~'fl~ : tl1u:wi1r;itYiCilVi'eli;in~'l'W 3 :1 LL~ ~ill:w1 ru~1~ 

i;in(;l~n'fl'W GDL 1.5% 1~e.1~"11hardness1iiLLi;in~h~nrn~1~~~'flCilr1'l1.Jfi'l:W (p>0.05) 
'IJ • 
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(A study of production of calcium - fortifized mixed vegetable and fruit juice) 

,, 
r.nnm~~m~nm-~l.J1fimn.i~(;l tl1e1nt.J~L~t.J~l.JL~Tl.JLLr1~L~tll.J 'Lvmvi1m~~m~1~1.[(;l~1 

\I \I ti I \I 
, • "%..I •.I"'•_!'.!"! 

~'H.! t.i1LLPl~'tl'Vl : i.n~uu:;~~ : \.!1w~~ : \.!1~l.J Lu\.! 2:1 :1 :1 2:1 :1 :2 LL~:; 2:1 :1 :3 YiU~1L\.!'Vln • ,, 
.[ (;l~1~ 'rn1~i1ri'J1l.J LL(;lni;l1~'tlrJ1~i1iru~1ri ru (P >0.05) ~~1~ L~'tlntl1e1nt.J~ 1~nl.J1 \.!i[(;l n~'J\.! .. 

,, ' ,, 
2: 1: 1 :3 l.J1uf~tlN1"1rufl1Yi LUt.i~(;l~~\.!~1t.it~mLtl~~:;~u'll'tl~'ll'tl~LL-n~Yi~:;~1u1~i~~l.J~(TSS .) LUt.i . . ~ ~ 

13 15 LL~:; 18 0 Brix (;l1l.J~1~U LL~'Jvi1m~'Vl~~'tltm1rn!ll.Jfu'll!l~eJUTLflr1L~ YiU~11~i1r1'J1l.JLL(;ln 
"' 

ti I I ti 

i;l1~ rlt.i eJ'Vl ~~'Cl~~~ L~'tl n~ (;l~'ll'tl~tl1tr n t.J~ 1~ t.J~l.JYii1~:;~U'll'tl~'ll'tl~LL-n~Yi~~~1tJL~i~~l.J~ Lvl1rlU 150 
"' "' 

Brix l.J1L~Tl.JLLr1~L~tll.J~~:;~u 32.5 45.5 LL~:; 58.5 mg/kg. (~~L\.!ltlLLrt~L~tll.JL'tl'tl'tlt.i) tl1l.J1vi1m~ 

1'1~ L~'tl n ~(;l~~ L~l.J1:;~l.Jt~umrn~~'tlumrn'tll.Jfu'Vl1~tl~:;~1'Vlil.Jtr~'ll'tl~~u1'Lf1r1 t~ut-if 9 - point 

Hedonic scale 
,, ,, 

LLPI~ L:ntll.JLL~ (;lL(;l~ 350 mg./kg. r.i1nfo'l:;LL\.!\.!n1rn'tll.JfU~'Jl.J r.i1ni11..!i11t.Jft(;l.tiru'ti"tl1trnt.J~ 1~t.J~l.J 

L'ZiTmLFi~L~tll.Jl.J1~m~nmntl~u\.!LLtl~~ ~'tlru~nii 8 + 2 o c LU\.!~:;u:;L'J~1 7 1't.i YiU~1Firufl1Yi . "' . 
' ,, 

'Vl1~ LFl~i1 n1ntl~tJ\.!LLU~~ L~ nl!'tltJ ~1t.ir.i~iJ1'J1Vltl1 L~YiU m~L"'lTt"U'lJ'tl~ L~'tl ~1~fu~1\.!u~:;~1'Vl . .. 

37 



(Utilization of Tapioca Flour as Wheat Flour Substitution in Crackers) 

-111 Fl'l'll1 

n1T~n~1fil'l1tJ LU'WLUL~'Jl'tl~n1Tn1T1-ifLLU~,r'W~1U::Vl~~Yl"1LLYl'WLLU~~1~1'Wt-1~i;i.tiru'Yl'JJ'l.!).J 

tl~m'tlu L"1U~n~filru~tJU~Y11~mu111Yi Yl1~~1'WLC'tlitJcj'~ LLfl::Y11~~1'l.!uT::~1Y1itJcj'~~1nmT 
' 

" I I I I 

L~il Lu Ln fa LL Yl'W'Wil 1 'W~ VlTYi'W 31'WL ~'Cl L ~ii fil'l 1il L -if tJ-if 'W'll'tl~ n T"1LLfl fil ~ fil ;~LL U~VlL~~1tJ1Tr!U1tJ1'W'l "1 

Lu 'W n 'Cl 'WLLfl ::1"1 L~L"1 u LtJ
1 

LL[;] n LLfl:: Lri'tlu 1).J1 L u1u u L VI uu rlUL"1 LL u ~ ,r'W~ 1U ::vi~~~ L~ ).J 

'Lmnfi;i L'tl'El'tlY11fi11n~LL'W'W LLfl::YinYl'tl~ii~LLfl::'L"1LLu~~1~ Yiu~1fi1ru~tJu~Y11~mu111Y1'1J'El~'L"1 LLu~ 
' 

,r'l.!~1u::vi~~~e-i~ii'LmnfV1 L'tl'tl'tlY11mT1~LL'W'W LLfl::YinY1'El~ii~ilm1tJLLi;Jni;h~n'W'tltl1~tJ1 n'L!1lu 

L 'UYI 1::f'l'l1).J~1tJ1Trl1 'Wn1T~ (1) Ln1::'1J'tl~ Li;\ ;~ t-lfl~1 n n1TL~).J L'tl'tl'tlYl1 fil1 n~ LL 'W'W LLfl ::Yi nYl'tl~n~'W'tl n 

' " ' 
L vitl'tl~1 n n Ti;i LLfl fil ~ n~::'ll'lti L ~tJ fil'l1tJ~1 tJ1Tri 1 'Wn1T~tJU1'll'El~ L"1,r'l.!~1u::vi~~ Li1'ElV11 m1Y1!ilfl'El~1-if 

mi11 ruYf nYl'tl~ LL Yl'WLLU~,j'W~ 1u::V1~~ ~1::~u i;l1~1 LLfl::Vl1 n1TUT::Lij'W~ Nll1YIYl1~UT::~1YI itJ ~~ 

L!ilUYl"1~'ElUfil'l1tJ"ll'ElU~'lu 7- Hedonic Scale Test YiU~1mtJ1ruytnYl'a~'1~~T::~u 25% LLfl:::30% 

" ' 
'll'El~tl1vit!mLu~ 1lJV111~e-i~Vl.tiru'Yl1~fumrn'tltJfui;J1~n'W 1'W~1'Wfil'l1tJnT'tlu n~'W LLfl:::1~'111~ (p> 

I I " " I f 

0 .05) tl1'L"1vtL~tJ1rl'"1'"11m1~"1Lm::'L"1uuT:::Li1'WLU'l.!lil1LLNLi1'ClV11mm!il~1 4 filf~i;l'ClLtl'tl~n'WL~'El 

Yllil~'tlUn1Ti;l1'WY11'Wfil'l12-.J~1'1J'tl~LfilN~~1~L"1 (Fatique Test) LLfl::LlliurnVluulil1~1~ Yi1J~1L"1LLU~ 
' ' " ,r'W~1U::Vl~~~i;irn~tJYinYl'tl~U~VlT::~u 30% il'"111n~L~U~rlULLU~~,~~i;iTYi'W~1'WtJ1nn~1 ~1'W~~u 

" " ... 
" " I I 

;'WULL~ i;i~ 1~Li-1'W~1 e-i~ VI.ti ru'Yl'll'Wiill~ n T'flu~ i;i T 1vi~;~1-if LLu~,r'W~1u::vi~~VI ~1'Wm Tufu~ i;iT~'lu mT 
" " 
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(Effect of Sucrose on Characteristics of Dough from Egg White and Wheat Flour) 

.. 
l'l~n~~~"11 1Ml~ 

cJ'li'H..1"11~111nr.:i1~u- !1l~.u11''tl111~ ~~~11~::ll1~ 
" 

,, ,, ' 

~1i.l~~ t.Ji'.1Lutrn1~~ n~1 CJ~"ll!l~tl11111~'l!Ll'l~ LL~:;c.i~"JJ!l~ n1 ~H1 "li"ll1'JU n ~nu 1 "li"ll1'JYl ~1'Wn1~ 
" 

,, ,, 
~'Ji.! LLU~:tl1:'l"li"111'Jc.i~:tl11111~ LUU 200:85: 15:0 , 200:85: 15:25 , 200:85: 15:50 nf~ Ll~::~i~~1u 

mm'liLL~~~ -40 ° c LUi.!L'J~1 2 t)u LL~'Ju1~1Vi1m~t)!1l1'11m1~LL~~ (Hardness) LL~:;m~~!li.ll'l~1t.J 
,, 

LLN L~'W (Stress relaxation) Y-l1..1~1 L!1lc.J~~ ri!li.!LL'li LL~~ 1'11 l'l'J1~ LL~~r.:i:;~ !1l~~ 1111a.ima.i1 rutl11111~'l!Ll'l~ 
" I I ti ti ti I 

YI L ~a.J~i.l (p<O. 05) 'W!l nr.:i1 ni1"Wtl11111~~Ll'l~L uma.i1 ruYI L ~a.i1:;~l.Jir~~1l.J1nlU'El'1 nu Ll'l~'1~¥1'1i1'1 LL~ 
,, ' ,, 

"ll'El~ L!1l (n~ L111i.l) r.:i1nm~Vi1~1t.J"JJ'El"l c.i ~nu1LL~~YI Ln!1lr.:i1nmm'li LL~'1 Vi11iXin~ru::Li1'Eliwr~"ll'El'1 L!1l 
" ,, 

CJ~a.J ri'Eli.!LL~ :;~i"l mrn'Ji LL ~~ij l'l'J1a.JLn~ L~t.J"l nu i.l'El nr.:i1 n'1m~ L iXl'l'J1a.J¥t:l'Wn1.J~1~~:;~1t.J L "Jl"JJ1'JiJ'1 

0 q aC:.J' .... ....:: -=:1.:i:x -
'V11 Lm!1la.J l'l'J1a.JLL"ll~LY-la.J"lli.l LL~::t.J ~~1a.i1rn~!1lc.J~n~:;'V11..1r.:i1n~::!1l1.J'W11111~~Ll'l~'V1LY-l~"lli.l (> 12.5 ma.ii 

,, 
LLU"l 100 nfa.i) r.:i1nm~~n~1c.i~m~~'Eli.l1"1~1mLNL~'W (Stress relaxation) y.i1..1~1ma.i1rutl11111~'l! 

" 
I I l.t I " t.f 

Ll'l~YI L ~a.i~u tl1lij LLi.l'J t i!~Ylr.:i ::u~:;y.i ~ ~r;i'J '"1~1t.J"ll'El'11 ~~~1 n~u (p>0.05) m ~~~t.JULL~ l1l'1 ~ nt.Jll1Y-l 

"ll'El~ n1 ~ufuuN~~~'V11~ n~"JJ'El~"lli.l~'ElULL 'Ii LL~~ Ll1lt.J m ~ufu LU~t.Ji.l'El ru~lli11 un1~LU~t.Ju~ '11'W:: . . " ,, ,, ' 

(transition temperature) "JJ'EJ .. nl1tu~:;uut1f'Jt.Jn1n~a.i"1'J~n~:;~1u (solute) Fl'Elll1m'l'l1!~fl~ bb'l'l:::b~~ 

m1a.i~\111l 1 iX nu~:;uucJi''Jt.J n1~L~~~1~~:;~1t.JL "li"ll1'J~ ~1'Wn1~ 1 iXl'l'J1l.J¥!lu 
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~mAl11~'i~WJ1~ n1'ibntJ81J'fl~ ~~ i;inn.i'Yl1'fl Pin-;~~~ L81l>Tuvfl'li'bbi1~ ~ ~ bb'l.J'i 
q 

b tlu~1'i'Vl ~ bb 'VIU L81J >Tu 

(Storage quality of reduced fat ice cream product 

using modified starch as fat replacer) 

1~tJ 

l111'11'il1 

"' "' ' 
~1tJ';)r.ru:ntJi'1Vi1m~~n~1~ru111Yi~:;~~1~mnnmva~e.i~i;J.riru'Yl1-al'ln1ii~~1"ll,rtJYIHLLll~~~ 

LLU~Lilt1~1~'Vl ~LL 'Vil.IL 'll,rt1t t1~111'l:;mnnu~ i;h~rit1 'l~u"r11mni;J1uii i;i'l?Ju1~1?J Pln1ii 4 ~(;]~~?J~(;]~ 
" " 

tJn~ (L"ll,r\J 10%) ~i;Jrn1?J~L"ll,r\J (1"JJ,r\J 5%) ~i;J~L"ll,r\!~1 (L"ll,r\J 2.5%) LL~:;~i;J~tJ~1P1r.nn1"ll,r\J 
" " " 

(1"11,r\J Oo/o) 'l~uVi1m~~n~11\J 2 ~111'l:;1alLLriLnu~ -18 -a~P11L'll~L;nu~i;J~-a~m~vi~~?J~ LL~:;~ -18 

?J~P11L'll~L~tJ~~~urium~LL'llLu\Ji5'\J~:: 1 i'l'lii~ Vi1m~ir~e.i""vinitJ~1irLil\JL'l~1 4 itJi;nir 'l~u"r11 • 
n1~Vl~~?JUal'lu';)fivi1~tJ~:;~1viiiitr~al'lu';)fi 10 cm unstructured line scale L~uH~vi~~?l1.J~1\J'l\J 

" 
"' 10 f"l\J Vl1n1~Vl~~?l1.JL \J~'l-if'a m~fuf al1\Jf"l'l1l-JLU\J m~fuf al1\Jf"l'l1l-JLLtl\JLU?l n1~fufal1\Jf"l'l1l-J 

~u~ n1~fu¥~1\Jn1~Lf"l~?Ju111uttJtJ1n~~~u1'Lllf"l Vi1m~vi~~?Jui5'~f"l'l1ii~u~ 'l~u';)fi cone and 
" 

plate cons1stometer .,, n n1rni;i~?JuV11-ltJ~~~1vii~ t!~v'l'ur:i1 ~ r;i~~m "lll1ui;i1..!l nuw~:::~111'l::: m ~ 
. "' 

LnuYI i;i1~ rl\J~:; 1~ LLi;Jn i;h~ n\11 'k!al1w•i'l1mu\J ~'l\JVl1~ f"l'l1l-ILLtl\JLU?J f"l'l1ii~u~ m~LFl~-au111u1\J 
"' ' 

thm.~~~u1LllFl YiU~1~[;]~tJn~i1Fl'l1l-ILLtJ\JLU'a 1'1'l1iJ~ui;i mnl'1~'aUJl1tJL\Ju1n~~~u1Llll'1~1n~1 
" 

~i;J~~i'.Jm~tJfu~~1"ll,JtJ-au1~i'.1'1'u~1~(1J (p<0.05) ~'l\Jn1~Vl~~?Jum1ii~u~t~u';)fi cone and 

plate consistometer Yi1.J~1~ [;]~tJn ~;:j Fl'l1l-l~U~ ~1 n~1~ [;]~~;j m~tJfu""~ 1 "ll,j'\J?JU1~i1'1'u~11"i(lJ 

(p<0.05) ;~i'.le.i~~-a~l'1~?J~n\Jnum~ir~t~uH~vi~~-au LL~:; ~Jl1'l:;L\Jm~Lnufo~~~ruwJ~L~ 

Fi~~~::i'.l e.i"" t ~ ~ ru~ii~~1\Ji;i1~1 L ~ii~~;\!;~ Lll'klmntJ~utJLLu~~~1~ tX?J~m~ ~~'1-tJt tJm~Lnu 
lof I I I I 

fo~1LL~:;n1 n \J ~ ~ tJ ~[;]Ji ru'Y1tJ ~:: LJl VltJf"l'l nnu fn~1 L \! ~ll1'l:;Vi?Jru~ll~ Fl~Vl L Yl?J L mal t.J~ [;]Ji ru'VfV}i'.J . " 

1'1CU1l1Yi . 
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(lnulin as fat subtitute in reduced-fat sausage) 

.... 
ll1Fl'J'1f1 

" .:i1 u~r.rtJu~ m~1 n1Te.J~ i;JL~ nT'a ntUJ~ i;irn ~ L 'Jll!U L~tJL on~u~ULUU~1TYl ~ LLYlUL 'lllJU "l1 n n1T 
"" " 

" " " " " Yl~~'a.:Jl°Y~L~'an~i;iTYlUj1UL~~i;iTYlUj1U~.:JU~'a L'1'a,,,,~ 52% ,Ju,,,,~ 20% tl1LL~-.l 22% u"'li.h~u 
' " 

1. 7% L"1T'a'3LYlPI 2.5% W'a~LWi;i 0.35% filwafLUYl 0.06% Ln~'a1u1i;iTv10.1 % Ln~'a 0.8% LL~::tl1 

i;i1~ o.5% ~'3Ld'fltl1"1~L"1T1::\f'a'31'1tJT::n'auvi1.:iL"1iiv.u11mtJT~u 1'lll1u LL~::1"1'l1"~uLvi1nu 
" ' 

15.15%, 22. 75% LL~:: 55.43% (;11"~1~U r.i1nuutl1"1~n~1TULLUUn1TL~U~UYlL,,,,).J1:'.~"1umT 
" " 

" " tl1"1Lllu~1rn~LLVlU1'lllTu1u1~m'an L~tJe.i~i;i1~nT'an~i;irn~1'lll!u 50% 'll'tl'3tl1,,.,irnl!u,,.,"~.:i,,.,"~ 
" " 

I I I " I 

i;i1'3'tlU1'3iJUtJ~11°1tyVl1'3~0~YlT:'.~U"1'l1"L~'tll!U 95% 1u~1un1rn'tl"fu'JJ'tl-.l~Vl~~'tlU ~.:JUULYl'tl 
" "1'l1"~::~'lnLUn1Te.J~(;l~'3L~'an~fiL~"LLUUe.J.:J"1Yi1n1T~n~i;i'tl1tJ r.i1nuuYi1mTe.i~i;i1~m'ani-l~ 

~(;JT~~1'1Jl!u'l~mLUTm"1rul1ui-l" 75%, 50%, 25% LL~:: 0% LL~:'.LLUTlli"1ru~U~ULUU 25%, 
" " " 

" " " 
50%, 75%, 100% 'JJ'tl.:Jtl1i-lun,Ju,,,,l-J~-.li-ll-J~LL~'lYi1n1TLllitJULYltJUrlU~i;JT~U~1ULUJ11U"1ru 

" " u .. 

~n~ru::tJnn!JLL~::mrn'tl"fu'll'tl'3~Yl~~'tlUL~tJ~fi Multiple Paired Comparison Test v.u'l11~ 
' " n~'C1 nm-1~ i;irn i;i L'll~\JL \Js-~c;)uVi ~iati n~"l L~ ntiiati ii.:i ~n~1"1 n ~.:ii!u~.:in~h'l 1~11~u~u~1"1nm ~ "... ~ 

" ' " 
LL YJul!ui-l" 1~ ~'3i-l" ~ t~tJ1ii Yi 1 L i-lL~ nT'tl n~ i;iT~ ~ 1 'lll1uY11~ii~ n~ru::LLi;J n i;i1.:ir.i1n1~ nT'tl n~ i;iTYlu 

" " " 
' " 

j1U'tlti 1-:ii ~ Lr.iu LL~::Li1'tlYi 1 m T~ L"1T1::\f m"1ru1 'lll!U'll'tl-31~ nT'tl n~ i;iTYlu j1ULL~::~ i;i~~ ~ L'lll!u 

" " 
25%, 50%, 75% LL~:: 100% 'll'tl.:itl1,,.,irn,ru,,.,"~'3,,.,"~ v.u~1iim"1ru1'll,Ju 22.75%, 14.68%, 

" 
10.63%, 5.28% LL~:'.2.81 % i;J1).J~1~U LL~::Ld'tl~n~1mntJ~tJULLU~.:JT::i-l11.:Jn1TLnU'JJ'tl-.le.J~i;J 

nru'YIL~nT'ani-l~YJn~i;iT~ LnuHLllUL'l~115r)u LU~.:JUTT,~ty'1)1n1P!Vl 8°C YfU11T:'.~Un1TtJ'tl"fo 
' . " 

'JJ'il-.l cJU1Ln "11ii LLi;Jn r;l1.:ir.i1n1~nT'tl n~(;JTYl e.J~ i;i 1,,,,i; LL~::Li1'atl11~ nT'tlnYl n~(;JT).J1r) ~'"11 "1'l1" mluL'1'a 
" \I ' " 

t~m"11''tl'3Texture Analyzer v.u~1Ld'fl~~m"1ru1'll,Ju1u1~n~'tln~'3 '"11Fi'l1"LLUuLn'tl(Hardness) 

LL~::'"11 "1'l1l-J~1l-J1TCJ 't umnm::nl-J ~'l nu( Cohesiveness) iJ'tltJ~.:J 
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lV 

~1JJ11rn~m ..... 
sv l ·o - SLo·o ru1.,11:::~111.,tui.111.,c,l!le!Jtlt~11'~ lll~~1.,rr.:::~im~11µ:::ru-~w ~i;:rt,ttrr.t ~~u11~i rtt:::~m 

~ . 
f\rtll. t lil~U rtlJJiV.rt~~ f\ll.NrnV.M.rti'f\!l.l'tL(,l!l rtk\ t:::vLLl~11~f1!Uti:::~,, flLt'UIJJii:::~ii:::LS[1i :::U.Sll.Lf\k\ 

- 'Cllo F' .# ~ ,f .# - !f' Poll - fP I 'I 

(,~ f\~t'B~k\, ~!:Ulll~ W,liJW rt~i ~rt,~:::~,, 11fli,, Ltil-1.v(! t'B~k\, ~!:! n,ttrr. t li!W rt~i ftt~rt,~l, ~u L,M 

n,tt:::ru,i;iu~i;:u~~iB11ilSUrt~i~rt,~nc,~ :::u11i~iit-~ii Lt-m,et 11fli,ilJ:ik1.Ci(! t-B~..,,,~C! B~ lilM.1Cil~ 

f\~Sf11 u Lbrt't~nriit-Bll.M.LllflLU t'LV.:::ru,i;iu ~ ~t'l!l rtti 1 (,f\ iii;sn,ecrr. t li!Wrt~i ~l't,~t'BU.LtiBt t'g,ll.nLr 
' ' ,, 

rt!l.SLU LSIJJ B f\ll.t'~gl}.M.l'ti'f\!!·l'tL(,l!l l'tk\ t :::vLLl~11Sf1Btt11JJ11 gv.M.l'ti'f\!!.l'tLv\!l:::vLLI~ u V.n t (so· O<d) 
I' ,.. .f , - ,f P l°I - IP I .. - !f' 

~ ~ ~t'L,V.fU ~ L~ll!\C!t'l,flBL,!1-Bt t'Bl!.f\l,r l't~SL,U L,SIJJ_g,B~ ~~~fit L~l1M.rt' ~f\ t t'~f\_ttl!. t li!W l't~is L,U ,, 
~ 

n~i:-~JV.~rti'n~111.,c,l!l i;:~ t:::c,1.,LJ~l1~f1Bµi n~rt~, r-ci:i 1 c,n ,, ~n,ttrr. t ~w r-c~i rtt~rt,~n.~111.,~1.,~B t t-Brr. 

f\l,f'lrt~~L,U L,SIJJ _g,nc, ~ (so ·o<d) ~ \? ~i:'l,IArn ~ l,~ll_!\~t'l,flBU ~~rn1 li!W rt~, ~11,~fl.1J 1:-l,~ u IJJ1irtL, vl!l !:: 
ft\ Utfl~rnlilsur-c~i~rt'~ %00 l JV.~r-c1n~111.,c,l!l~n.~is1.,u:::c,1.,LJ~~~,, %S6 1.,~Ul\;41JV.~l'ti'n~r-c1.,c,l!l 

I "'I I I I '\ 

~f1~UL,U::: C,L,Lf ~~u ~~, (;1 wg u Ii~, ~Ii .. ~ ~l, ,e,u fl(;,t\ltl L. IT.t'-'£ N11T'\t..V.nt.. ~SL.UL..~!:: U-tfl~, ~ ~s u 11 ~, 

~rt,~i:'~ (SO"O>d) ~ \? ~t'lV.ru ~L,~fl_!\~t'l[lBf\,Ctl!. \ li!SU 11~1 f1t~rt,~L,~U flBtilil ll!.t'~ t'S1itl.L,V.f\l)tlS LU 
~ 

L,~~f\,Ctl!. t ~SU rt~i ~rt,~fl~1 f\~1:-~JV.~rt 1n~rtl, (,l!j ~::: vLLNfl.1 f1B~1 t'~~ ~::: brt' ~ t'Bll.lil LIT. t'~ t-sii 
1'5 " I I 

?1.L,V.f\l,)t!Sl,U l,~l1~k\l,~ tt'~nrii t'BIT.f\~rtl,(,l!jfU Utg1B~ ~~ r;!rttn,etrr. i ~w rt~M L,U %00 l JV.~rtii ,, 
n~rtlvl!l:::c-1.,L1~~~,, %S6 1.,~u l\;41JV.~r-c1n~r-c1.,c,l!l:::c,1.,L1~~n.~iB~m,ttrr. t lil,rn rt~\lftrtt~rt' ~1., ~u 

I\ I I I\ I I I 

~ 

flBJ:if1.~rtl,(,l!jfU Lrtg1~ L~11M.f\,Ctl!. t li!SU rt~i ~rt,~111k1.L~ f\~t'~f\~f"tl,(,l!jfU L,r'tg1~rt,~nrii~ t l,~ 

~~~ f\~t'~JV.~rti'f\~rtLv l!l ~:::c,1., L1~fl.lf1Bµi l~fl.M. %00~ :::~ii %S6 °%08 °%S9 °%0S JV.~rtii 

n~rtL(,(!l ~:::vLLl~l11[1Lrt)ft IJJ ~~~rt,t:!L!\:::~,, .f B!I., a. t~ ~L~M.f\r,}1 ~BSB!I., ~u .!I-t fllil1 f\~Sf11 t'g,ll.U_!\k\ 
,, ' ' 

L!\l'llil1 %8 U!,.fl~W,liJSU:::~,, f\~Sf11t'Bl!.U_!\k1.L!\fllil1 %0~ u~~1B11ilW g,~ n,ttrr.tli!Wrt~,~~M.1(,l,~ ., ., ' 

f\~Sf11 U L,b:::~11 W~11:-LflBlilM.1 vL~f\~Sf11 ULbrtfli,IJJ1~rt,~L,,i;\U ~ fl~1 (u1az UJ08) ~M.1 (,l,~f\~Sf11 

u lbJt'\ I!! ll1ll1rt' ~t'Bl!.M.L,l/l'll,U t'L,V.~fl.rt~ru ~ B~ J V.~rti'f\~rtL t.l!l t'BI!.~ ~ l,,i;\U ~!}fl ~~n L,t' ,, ,, 

}n~\?IJJ~1 L,ruru1g,·slil _llSLbLB Lfl.UW~ii!.LbL@, 

SIJJ~L!elrtSWk\l!l .. L!l.C..1!1Llf ... 

~Ut'L@,f\ruJ~ WL!.f1C..Lttt-Ln. ' L91A.~)l!JtU~ !l.U!.Ut.Lttt-Ln. 

llllll 

(SWl!.::I LI!8Z UJO:J a1q!P3 JO S8!l-J8dOJd 1e:)!SA4d uo Al !P!WnH 8J\!le1ae:i JO P8#3) 

~M,11'.,L~fl.~gfl.1 ULb 

• 
~i ~ lfl~ll.te ~~t'@,11.M.Ll!l3LU t-LVo~tettfU ~ @,~ ¥ Vo~tC~fl.j!tCLI'.,~ t'@,11.tU3 



.. 

(Effect of pH and temperature on nisin inhibitory activity) 

'li;iu 

111 Fl1'1f1 

L'U;n'ULU'ULLUl"lLVl'El1L'tl;n'U~c.J~(;lL!fltJ Lactococcus lactis subsp. Lactis ~-lijriru~l.J~LU'U • 

t) (;l ci n'UL~tJ~i-l LAn::tF•n nn11wn1 ~ LLfi:: 1~LU'U~'U(;lnt.Ji;i'tl~'1J11T'r'l'1J'El-l ~u1'ln Fl LLi;im11.Ji'l'U:n'U . . " 
tT-1 Fl-l i'.l-D'tl~1nlfl'tltl~1t11::~vifi111Yi'1J'El-l1 'U:n'U~ ::fi lflfi-l L~'El 1cXru 1"l'l1ii ~'El'ULLfi:: 1"l'l1ii l"l-l ~')'1J'tl~ 1'U:U'U1 'U 

" 
" " ~') nfi1-l i;i1-l rl'U n1~ mi'.l'El'Url'Ucn-lU'U-11\l~~tltJ~-l LU'U n11~n~1~l.J~'1J'El-lpH i;i'E)f'l')1l.J~1l.J1Hl L 'Un11 

tiuJ-l L~'tl'1J'El-l L 'U:n'WLLfi ::A'l1l.J l"l-l ~'l'll'El-1 L 'W:n'W Li1'El eJ1'Um::U'l'Un111 iX Fl'l1l.J~'El'W~'El ruvt11i1 i;i1-l nt.1 'l 'W . " 
m1~ n~1d1cXv11 m1~n'l:t11t.1:nt.1~ Fl'l1l.J L-L'l.J-L't.1 100 ppm LLfi::1cX~n 'l:t1c.Jfi'1J'tl-lpH'1J'El-l~'l nfi1-l~ pH 

2.0.3.5,5.5.8.o Llflt1il11i.J~1t.1Fi'l1l.J~'Elu~it.Jruvti:iiJ 65 °c LUtJL'lfi1 0,2,4,6,8,1 o u1Vl(;l1l.J~1cnu Yiu 

tj1 Ln'El eJ1i.Jf'l')1l.J~'El\JLU'W1::tJ::L 'lfi1 Lvi1 nt.1 pH '1J'El-l~11fi::fi1tJL 'W:n\Jij c.Jfivl1LiXf'l'l1l.J~1l.J1rn1 \Jn11 

I ... 1' I ... I 

~ 0.05) LlfltJVJ p H 2.0 1'W;n'WijA'l1l.J~1l.J1rn1t.1m1tiuti-lL1'Elii1nVi~lfl 'W'tln~1ntltT-lYiU~1Li'.l'tlLVit1u 
I 1' ~ I 

rlU~11fi::fi1tJL\J:nt.1Vi p H 3.5 LLfi:: pH 5.51'W:n\JijFl')1l.J~1l.J1HlL\Jn11tlUtl-lL~'ElL~LL(;lni;i1-lnt.1LLfi::Vl 

pH 8. o L i.J:Ut.1ij m1ii~1ii1rn 't t.1m1tTufi-l L~'flU'fltJ~~ lfl~-l~~tlHf~11 tJ:nt.1ij~ (;111 n11~ C\! L~tJ f'l'l1l.J 

'I .,:-,~ J'..i J'~ ..I ~ ....... ..I ..; 
fl1lJ11Cl ~l.!n1nJUtl·H'Jl'fl;).J1n'lli.m..J'El pH ~~'IJ'W Lc;\tlVI pH 2.0 LU'l!Ul.JFl'l1l.JFl-:l(;l'll.J1nV1~"1LLfi::Vl pH 

8.0 l'U;n\Jijl"l'l1l.Jl"l-l~'lU'fltJ~~lfl LLi;i~ p H L~tl'lrl'Wc.Jfi'1J'El-ln11H'A'l1 l.J~'El'U~L'lfi1i;i1-l 1 L~lJFl'l1l.J 

l"l'l1l.J LL(;l n i;i1-:i rl'W'tltl1-lijUtJ~1 "1 C1JV11~~ !i~ (p>0.05) LL~ ::'t 'Wn11~ n'l:t1 c.J~'1J'El~~ CUvtJJi1 i;i'E) Fl'l1l.J Fl-l ~') 

'1J'El-lL'U:nt.1't'W~'ln~1-l~ij pH 6.5 L!flt1eJ1um11iXm1)J~'tl'U~ 'flruvt11i1 72°C, 90°C LL~:: 100°c LU\.! . " 

L'lfi1 0, 2' 4' 6, 8 LL~:: 10 'U1Vi YiU~1~'flruvt11i1L~tl'lrl'U c.J~'1J'tl~m11iXf'l')1l.J~'fl\JLU'U1::tJ::L'lfi1i;i1-l . " 
rl\J \~ij l"l'l1l.J LL(;l n i;i1~ rl'U'tlti1~iJut1~1 ~C\)V11~~ !i~ (p > 0.05) LLi;i L~'fleJ1tJFl'l1l.J~'El'ULU'U1::tJ::L'l~1 

L vi 1 n'UYiU~1 ~'fl ruvt11i1 1 oo 0 c 1 t.l:]'Uij f'l'l1l.J A-l ~'lU'EltJ n~1~'tlruvt11i1 72°C LL~:: 90 °C 
' " ' " 
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1111'11'1:11 

(Effects of sodium sulfite and pH on qualities of soy protein and 

wheat gluten films) 

,:nu':j~utl1~vhmrn~(;]Yliii~tJ'flu~~1u1~r.nnhh~h.icY<JL~~'fl--:i (S) LL'Cl:::n'CIL(;]U (G) 111m 
" 

" ~m~ne.i~'lJ'fl'li[(;l11~'JU'lJ'tl'IL1.J1~uYl--:i~'fl'l'l!ii111 (S : G LUU 1 : O, 1 : 2, 1 : 4, o : 1, 2 : 1, 4 : l) pH 

(3, 7 LL~::: 9) LL~:::m1L~iJL'l!L~uiii~1wVi vi'tll'lrun1Yi'JJ'fl--:iYliii~e.i~in1~ 1111u~n~1e..i~'ll'fl--:ir;i'')LL1.J1'11--:i • 
" n~1'J ~'fl '°h m1~1U'Vl1ULLN~'l'll1 111 i[(;lnm1~ii~1uL'flu1 LL~:::l"l<J1ii~u1 r.nnm1~n~1''tiu~1 

n1 1eJ~ (;]Yliii~i[(;l11~<Ju 

S:G LY11nu 1 : o LU"Jn1 pHL2-l~1ii11t1~'flmuuvMii1~ LL~:::n1n(;l'foiiYlilJ~ pH 7 LU"Jn 

i[(;l11~'JU 1~il-l~il~n~ru:::12-l~ ~'JUn11L(;l1uiiYlilJ~ pH 31~Ylil-l~<Ju1ml)~il~m~'fl'IL~l.l1n ~'J 

Lruu UlJ LL~:::Ylil-l~L(;lrulJ~ pH g \~iii~il~L~~'fl--:i ~u tj<J~uu UlJ r.nnmrn111~'fl--:i'Yiu~1 mn~lJ • 

L'll Lt1ulJ-B'~ 1-vlVivh 1 iXF11m1~1uvi1mLN~-:i"lJ1i;JL~ii~u'flth-:ii:hru~1'"1'1Jvi1-:i~n~ (p ~o.os) ~-a(;ln 
I .... .J I~ I " I./ .J I .J CV 

~'JU s : G L'Vl1n1.J 4 : 1 'Vl pH 3 LL(;] ~lJ ~~eJ~'VlLL(;ln(;l1'1'Vl'fl(;l5'1~'JU s : G 1 : 2, 1 : 4, 0 : 1, 2 : 1 (p 

>O. 05) LL~ ::: pHLl-l il e.i~ ~'fl '"11m1~1\J'Vl1\JLLN~'l'll11111 ui;i<J'fltJ1--:iYlil-l~Ll-l L~lJ L'l! Lt1tilJ-B'~ 1 WVi1 U'Vl n . 
i[(;l11~'Ju'lJ'fl'IL1.J1~uLL~Viu~1 YlilJ~L~lJL'l!Lt1ulJ.r~1w~ t111uY!ilJ~1.ni[(;ln~'Ju s:G Lvi1nu 4 : 1 ~ 

pH 9 il'"11m1~1U'Vl1ULLN~'l'JJ1111~~'flf.Jn~1 pH 3 'fltl1'1ili!u~1"1cy'Vl1'1~i1~ (p~0.05) n11L~lJ 
" ' 

L'l!Lt1ulJi~1wViile.i~~11iXi[(;l11m1~lJ~1u1'flu1'lJ'fl--:iYlilJVie.i~(;]L111u1-ni[(;l11~<Ju'lJ'fl--:i s : G Luu 2 : 1 

LL~:::4 : 1 il'"11L~lJ~U'fltl1'1ili!u~1"1cy'Vl1'1~ti~ (p <o.05) ~'ln11eJ~(;l~ pH 3 LL~::: 9 LL~12.li1e.i~~'fl 
i[(;l11m1~lJ~1u1'fltl11uYlil-l~eJ~(;]L11'1tJi[(;l11~'JU'll'fl'I s: G LUU 1 : 2, 1 : 4 LL~::: o: 11uYlilJ~Ll-l 

"' ' L~lJL'l!Lt1ulJ-n~ twVi Viu~1YlilJuVii[(;ln~'Ju'lJ'fl'I s : G Luu 2 : 1 LL~::: 4 : 1 mrn~(;lv; pH 9 r.i:::~11iX 
I 1' I I 

1~Ylil-l~'li1i[(;lnm1~lJ~1u1'eltl1lJ1nn~1 m1e.i~VJVi pH 3 (p ~0.05) LL~ pH 12-li1c.m1uYl iiiVie.i~(;l 

1111u1-n'i[inn~')u~u 1 ~')umru'll'fl--:iYlil-J~L~l-JL'l!Lt1m.Ji~1wVi Yiu~1 pH 12-lile..i~ ~'fli[(;l11m1~lJ~1u 
" 

L'flU1 LU'Vln r;i'<J'tltl1'1 • 
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111F11'l!1 

n1~'1b~~1~~V11mi.nru Cd bb~~ Pb "luJ1"'l1nbV1ii'fl .:m~"t~!l'1fi 
Atomic Absorption Spectrophotometer 

L~f.J 

,, 
in 1 tJLL ·M~.:ifirn1'l!1 ~~u~1iitfhn ru~1r Lfl,,,:; 

,,,irmh.ntl ·m.1'fltjii1 n ~.:i LUi.l~tl 1~i.11r.i 1 i.lmrn1tfhn ru Lfl,,,:;,,,i!n'llii~ i;i 1.:i1 ~ii cm m:;'Vlui;i'fl 

~'ll111Wll'fl.:i~ul'lflF1 L~E.JL-h'LF!i'fl.:i Atomic Absorption Spectrophotometer 'llii~ Graphite 
t SI ti I " 

Furnace L Yi'fl LU i.ln1 r,,,1-if m.i fl Vii.I ~1i.ln1 nJi.ILU'fli.l'll'fl.:i Lfl\.1 :;\.1i!nV1ii1 i.ILL,,, ~.:itl 1fi)'n.J'll1~u1-L') ru 
" " I I 

L\.1;j'fl.:iLL1 mr';j LF1n:;i.fF1f.:i'1r.i:;';jLF1n:;i.f,,,1tfh.J1ru'l~rn:;LLFl~Liirm (Cd) LLfl:;[;J:;rl') (Pb) Vlfl:;fl1E.J 
,, 

'fltj1 i.llU'll'fl.:i L'fl'fl'fli.IL i.ILL,,,~.:itl1fi~rii'll1 ~ r.i1 n n1~';j LF1r1:;i.f ~u~1tfhn ru Cd iiu'flt1ii1 n ~')i.I Pb -wu 

1 i.lmii1 ru~ii1 nn~1 Cd LLi;ihJ'fltj1 i.l~:;~u~ Llli.1'8i.1[;1~1mri'fl L V!m.J nu~1ii1 [;1~~1i.l'll'fl.:i mii 'lr.:i.:i1i.1 

'fl[;l~1,,,nrrii . 

,, 
0 d ' 

i.11"l1nL,,,iJ'fl.:iLLr, Atomic Absorption Spectrophotometer, Graphite Furnace. 

fa,,,:;LLFl~Liiuii (Cd), i;i:;~') (Pb) 
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111A1'1f1 

~ ~ . 
VlUPl'Clui1~~~ ~1u';)4'u1ui1Lllu~1u~4't1Viwmmii~1~fimj~rl"1LL'Cl:::';)LAn:::i capsaicin 1uw1n . " 
~~U~'lUL ~1~fi~-11t1 LL'Cl:::L~ caps a icin L ~ii1 n~~ "1 L~'Cl L ~ L ~ii1::;~ii nun1j'Cl~V1UL u~1u " . . 
'C)r;i~1~mn.i L"1tln1j~rl"1~:::Vi11~~'Cl~~fi~'Cl ~nlfl~'ltl acetronitrile LUU~'lVi1'Cl:::'Cl1t1 LL'Cl::;n1j . 
reflux L"1t1L-if ethanol LUU~'lVi1'Cl:::'Cl1t1 LL""'lVi1n1j~LF'ln:::i~'lti';)fimjV11~ HPLC ~~~1nmj~4't1 

~u~1 n1j~n"1~'lt11fi~ 2 ~::;'l~mii1ru capsaicin l.J1nLL'Cl :::u1~Vl'€n~11fi~ 1 LLi;i~~~mmun 
capsaicin 'Cl'Clm1n~1j'Cl::;'Cl1tJtJ~'CltjLun1j~m~1LL'Cl:::~4'ui;i'ClhJ 

~ 
- Q .:::iii •• 

n1j~n"1. wrn'll~U~'lU, HPLC, capsa1cin 
" 
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' ~ 

~~ LL':l ~~ 'iliJ LL~:;nrir~ ru L~t1V1f"llt11 m1~ LUt.i'ilti 1~ ~ m r~ m~1nLut.1n1rV1~~'il~ 1-D m~u':lt.1n1 r 
" "' ' ' ~ 

:n Lilt.IL Vlit.i~~i'.i i;i:;1JLvi~mtlt.1~':l~'il 1 t.imrLLtl n i;i:;n':l'il'iln"'n ntl1 L~t1i~ Ll'lr1:;iX ~'il ~1rn:;~1t1 ii1i;ir 
" 

j1t.ii;i:;~':lLt.1Li;irn 'l~t1~m~1~':lLLtlrn1rn~~'il~ 4 ~':lLLtlr 1~LLri pH r:;t1:;L':l~1mrLn~tl~mm 

r'l':l1l-J L -if ii-if t.i~l-J i;i't.1'll'il~~1r~:;~1t1 i;i:;~':l LL~:;~1t.l':lt.ll;):;t] L t.1~1r~:;~1t1mii1i;ir 500 n~~~ i;ir 
" I I I ti 

i:.i~ mm ~~'il~Ylu~1~111':l:;Yi~Yi~~ 1t.1mrri1~~i;i:;n':l'il'iln~1ntl1L~t1i~Lrir1~iX 1~LLri pH 5 

LL~:;L':l~1 1 oo t.11Yi 'l~t1ri1vit.1~1"1':l1iiL-ifii-ift.1~iii;lt.1'll'il~~1r~~~1t1i;i:;~':l 1 oo ppm LL~:;~1t.1':lt.1i;i~tl 
" 

Lvi~n 20 ~':l~~~1ii1r'1~~mii1rui;i:;~':lL~ 83.02 % 

' ' .cl ..... .QI ..... 0 .... ..... 

'llLl-lt.iLVl'llt.i, n1rn~t.1L':lt1t.1i;i:;m, mrm~~i;i:;m 
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.... tf I.I ........ 

01'i'HFl'i1~~ Fe Mn bb~~ P i;)'U.11fi Polyvalent Flow Injection 

bi;)!!bi' UV-Vis Spectrophotometer bU'IJ Detector 

.... '"" 
111'°''J"l!1 Lfl~ 

'e.l1r.:i1~!lv1mnH1 'f!1~11tf-l1~~c;i LYiN1~ 

~fln11l~l-J1 ~L~~~lUn11~Lrtn::~~~LL~::H'L'"l"11nV1L~'"J ~fl FIA f)Li'.Ju~n~fi~~-l~ti1~UhLYin:: 
" " ' r*i'flU-L'1-ll~l-i lUn11~n~1rtt'-l'1~::~1n11Y1Vl~'fl-lLYl'f!~n~1LY1rtUrtn11~L~11::~ Fe, Mn LL~:: p ~')tJ 

FIA LLUU Polyvalent multielement tvitJH UV-Vis Spectrophotometer LUU detector LL~::~n~1 
.. I Q.QA .J Q, J' ~ I Q,~ 

sensitivity , time , selectivity 'll'fl-lu!Jn1mY1LnV1'llU r.nnn11 1'l n~1YiU'"J1 '"JD FIA LLUU Polyvalent 

L UU~fin11~ Lfl11 ::~~~::Vl'"J nLL~::1'"J VlL~'"J 

FIA, Polyvalent multielement, UV-Vis Spectrophotometer, Flow injection 

analysis 
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Flame Atomic Absorption Spectroscopy 

111A1'll1 LAii 

'e:l1'"l1~!i'V:llim~n mr.i1Tura"L!C1JC1J1 1i;iTth~-l~'ll T'a-1P11~i;inr.i1Tun1tl ~-l~Vlfimm 

II I " " tr '1J~1U 1 L~ti'll'eM A'Cl'a-1 LL~\!LL~U~')ti~U-ll.J1'"l1 nih.fil.J1rufo~::~-Jm.Jmllrau1utl1l.J1n Lnti 

1 iJ LVlti L'UYl1 ::1 U'lll.J'll\l'a i;i111~ mTl.J~'ll1VImnm1r.i 1~1 UL~'a-1 n1TA'lUAl.Jlll.J1 CU'll'fl\1~1TLAiJ~~'i'l~ . . . 
" ' 

L ~~'tlr.i1 n mnh::nraunr.i nnl.J i;J1"1 'll'tl-1 LN'11u LL~'ltl~'flmN~ LLiitl1~1 Af'l'fl-1 eJf'lVJ i;i1l.Jl.J1vi11 ~LnVI 
" " " " l.J'l'lri~V11-ltl1 ~~eJf'l1~iw)tl1~1-'flYi'llu1i;l1"11ii~1l.J1rnm~t11~ LAN'11u~~t1tl~"vi1mT';JLAn::lf 

" ~ ruf11YlU 11 UA'i'l'fl-1 LL~ULL~U LVltJL'UYl1::mrn1tl'hn CULf'l~::~-Jnc;l'lti~fi Flame Atomic 

" " " Absorption spectroscopy vi 1 n1 TLriutl1 r;)')'fltl1'1 L UA'i'l'fl-1 LL~ULL~U r;i'-1 LLi;lu1'L ') ruvi 1tlT::~tl1 '"lti~-1 

vl1L~''fl The mall U1-ln::u fo~::~-Jn~~1l.J1TCl(;IT'J'"lYiU1~LLri Cd, Zn, Fe, Pb, Cu LL'i'l:: Hg YiU~1 

tfhnru'll'fl-1 Cd, Zn. Fe LL'Cl:: Pb ~'ltiLLi;liJml.J1ruLnul'i1l.J1(;1T~1ti~tl'fll.J1~iJml.J1CUL'Cl~::~-Jn 
d 

ti II II II II I I 

L~~1tl1uLL~~"tl1li'-l~u iJL~tJ-1 Hg LL'i'l:: cu Lvi1-JuV1iJl'l1vi1n~1n1~uin LV1m'im1:: Hg 1ii~1l.J1rn 
' " 

(;1T'l"!Yluml.J~V1i;l1"1 V1~l.JLnutl1r;l'l'fltl1'1 ~'l\l cu r;JT'lr.iYlu 2 ~VI ~'fl u1L'lruvi1L?-'fltjVILV1Yl~'i'l1 

~L~::vi1L~'fl The mall U1-ln::iJ LLi;lni;iT'l'"l'YofULUWl.J1CU~'tltJ ~'fl 0.03 ppm LL~:: 0.04 ppm r;J1l.J~1~U 

" 
liJCUf11YiU1, Af'l'fl~LL~ULL~U. Flame Atomic Absorption Spectroscopy 
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Q ~ I t.:' 
n1'i'UFl'i1~'Vl'Vl1 Ft1 COD bb~~ pH 81J'el-!l'U1'Vl.:t 

• I""..._ ..,. d 
r.nnn1'i'VIU1~'!l.:t1Jl)t1i;,n1'ibF13-J 2 CH 194 n1'i'VIUl~'!l.:t'Vl 1-4 

t~£J 

l11 Ft~'111 

" " m1l.J~m.Jrn'll'tl~lJ1~~'°l1nmfil11u1i.iL'5-'tlt.1, ~cni.i~n"rt1LL~:;LN~1\.!'tl1'°l'IJ'tlnL"1r.:11n'°h COD 
' " ' 
;~ Lllt.1ml.J1 ru'tl'tln=D L'"lt.1l1'~~l.J ui~ ~'el~ m1 '"l1nmrnui~'tl~ 1 i.i-X'tl~tl~~m1Ll'liJ 1 i.i1:;u:;L'l~1 4 ti 

' " ' 
l'lru:;~l11m1'J4'm~~L~t.1~1 h1-rl'l~~l'lru:;~vhm1~4'un1~~~n'rl'1ii.itlV\ 1 LVl'tll.J 2 1"1~n"rt1'J'l!1 

~ ~ 

' " 
tl~~mTLl'lil 2 CH 194 ;~1u~'ll1'1Lllum1'JLl'ln:;~1'tl'fl'tlt.1~'LI. L'tl?J'tlU'LI'ln, ~~Ll'lu, ~~~u . 

1'11fL'LI1t1 LUIT(;l ..,~.., L ti?J~ "1'lu~~~r.i1 nl11mni ui~'tl~L'tl'tl'tlu~rnL~:; L'tl'tl'tlt.1'1.J'l mL""'lr.:i:;Ln ui~11~Lilt.1 

ifl'u(;l11u tl1:;n'tl'l.Jn'IJU~(;l-B't.1ll~ 1 iJ~1u'lui11n l'lru:;~l11n11'J4'u~~l11m1~n"rt1miJ1ru COD 1u 
~ 

mniui~'tl~~ 1-4 '11'tl~~ir~~'tltl~'LI~mnl'lil 2 ~~Ltlum11Ll'ln:;~1'tl'tl'tlu~rnL~:;1'tl'tl'tlU'LI'ln 1u~1u 
" " 

'J4'u'Bi.i'11"1 LL~ ui~ C1~ml.J1 ru COD "JJ'tl~ L'tl'tl'tlu~rnL~:; L'tl'tl'tlU'LI'ln LL~:;l'lru:;~vh m~14'u1v1L~u?J1fi 
~ 

" n 11u1u uiu 1 L~ u vl'l u1fiVl 1~ Ll'lil 
I ... II I ! 

l'l ru:; ~ l11m114'uwr~ Ltlu'tltl1~u~~1 ~1"W14'u=B i.i\lr.i :;Lui.it! 1:; fo'l!tl°~1~f'LI ~V\~i.i 1 r.i L ~?JlJ11tJ 
~ ~ 

" LU\.!LL \.!'lVl1~ 1 umTL~'tl n1fi~:;'IJ'IJU1u uiu1 L~u i;i'tl 1tl 

" " 
COD, pH 'll'tl~u1li~ 
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Stripping Potentiometry (SP) 

... ..., 
'l.11!.lt)Vlfi'lf!.I 

" ' ' 
LL~ L~2JL ums-';J Ll'! s-1~i..f~1uh.11 ru t~~~irii'1fiVl~Y\~ ~~'il 1-D L'Vll'llll"l Atomic Absorption 

Spectrometry (AA) LL~L'Vll"llll'l Atomic Absorption Spectrometry 'il~Ul'il'IH'Ui'uVJUL'l.ln1S'';)Ll'ln~i 
I I "" .... 

~'I LL~~rX'il-l H ~Y\-D1u1 cyvhms-';J L'"1S'1~i ~'1'11tJ';J4'u=Du\11c11~ (;J.J'l.n L'Vll"llll'l Stripping Potentiometry 

~u2J1 ~-l LU'l.IL'Vll'!Uri~HrXu'Vlu1ums-';J Ll'!S'1~i~1n'l1 AA LL~~U'ICln~(;J.J\.n 1~ij'lltJ1~L~mML~'il . ~ 

'"1'J12-l~~~'JnL'l.ln1S'(;l)"J'il';)Ll"ln~iu'iln~mu~ L~UL'l.IL'Vll'llll'l Stripping Potentiometry r.i~H'LLvi-l 

LLUNci1tJLU'l.I working electrode LL~~H Hg LUU reference electrode (calomel electrode) r.nn 

n1S''Vl~~'il-l(;lS''J'il';JLrw1~i~1rn~~1u PbN03 ~1ri1 r L~Lvi1riu 0.9989 (i.l1l-!1r.i1nri1 r ~ 1n~ 
' 

L~U'I 1 2J1nVl~~) LL~~ detection limit Lvi1riu 2.285 ppm (n=7) • 

Stripping Potentiometry 
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111roi1"111 

n1'ifiln'l!*1~1'i~ n (;)~~'fl t'ivJ'fl13-Jd}l'fl-IJ eYn ~'i1 i;itr'l bb'Vl'l'U 

Spilanthes acme/la (Linn.) Murr. 

" " 
Lf"l l"l·:J1\J~~tJ f"lf'l~LU\Jn1~~n'!j'1~1~~ rlC?lf"l'Cl'el hvl'e!ht'll'el~ er n f"ln C?itr'mwrn (Spilanthes 

acme/la (Linn.) Murr.) ~-:ii'.lMrnf>lru~.nm.J1tJ L'lli.J LLrl'el1mnJr;iC?1Yfi.J i'.l~Vl't"d'.li.Jm'll1L'UYn:;~ 
c:il ~!J c:il-=il 

LL'Cl:; ~~Vlfi(;l1\JLL1Jf"\V1Lrn 

Lriial'i1n1rnun~1~'elian~1 LC?ltJHLVlf"liif"l Column Chromatography Yi1J~1~~i.l1~i.JL"l 

vl'l r.i1n Fraction PK8 Lriial'i1m~(;ln'"l~'EllJLf"\N~~1-:ir.i1n-if'el~'Cl'Vl1'1 Spectroscopy Yi1J~1~1~~1~ 
' " 

i.l1r.i:;d:lt.1 Stigmasterol-3-0-13-D-glucopyanoside ~-:ii'.l~(;l~Lf"\N~~1,:ic;i',:i~ 

H 
I 

HO--

HO 
H 

H 

~1~~rlC?lf"l'Cl'BL~Yl'elf~. c1nf"lnC?itr'lLLVl'l\J, Spilanthes acme/la, Stigmasterol-3-0-

~-D-glucopyanos ide 
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n1-aP1n~1eJ~8ll'il.:t 2-Thioadamantylnicotinic acid i;i'iln1-avi1.:tTU 

.... ... 
ll1 Fl 'l'il1 Ll'l>.J 

'!l1r.:i1j!lfimm~n 1'a~P11~w111~11u cn1. ~111int;-ru tlfn'l!C\J1~Ylfi~~, 

~"ll'lt1Pl1~~11~11u cn1.'a1~ru 'l~Pl~'l~~n~ 
~ . 

Nicotinic acid LL~:;'a'f~Utf il~Ylt°-rl'lU~Vl Cholesterol L\JL~'aVI vh1i.~\rn'acnL~'aVl'lJU1U~'l 

i!CJ~L""l'l'l1>.J~UL~~~~cn~~ LL~:;~1nm1~nt;-1~11~1Yl'ln pyridyl sulfides L"llu 5-alkylthio-2-

pyridenecarboxylic acid YltJ'l1il~Ylt°Y11~~'l111mllu~11~ en "'1'l1>.J ~u fa~~~~ 
~ ' 

1un1rncn~'a~\l1~u1 2-Thioadamantylnicotinic acid ~~LUU~1rn'ln pyridyl sulfides 1tJ 

Yl 111~?1tJCJ~ i;l'f) m1~1~1U'lJ?l~~~'acnL~'acn aorta 'll'a~~': rat 'L111u ~ nt;-1n11"'1~1U.~'l'll'a~~~'aVI L~'a 111 

~1 n CJ~ n11Yl Vl~'a~ LL~ en~ 1 ""L~\J~1 2-Thioadamantylnicotinic acid m~ LUU~11~-rl'lt1 Ach ~11"" 
.... - ., ~ ~ ... .x .J. .. ., ~tJ .!"I ., 'i' ., 'i' ... ' ~tJ 

~rl'aVILrl'aVILn 111n1Tl'lrl1U~'l LVIVl'lJ\J 'N'fl1~~:;>.Jn11Yl~\J1 L Lu\JU11n1;'1 L11'll'l'l1>.Jc;)\JL~~~~~~'a L 
~ 

2-Thioadamantylnicotinic acid, pyridyl sulfides, n1Tr-1~ 1U~'l'll'a~~~'al11L~'al11 
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LfMJ 

ll1A1"ll1 

" ' ' 
L'1'fl 1,J Lii'fl L~m 1v1m L vi um~~, 1-if'll~fu1h:;vntJLLn 

" LAN~1tJ1~uu1~tl1~1T~n"1 ethyl acetate r.i1mLritJrXtJVH1J1nn~1tl12..J1~1n1nmn"1l1T 
" 

L"1t.J';jfi Column Chromatography 1~~1TVl~Vll..J"1 24 n~l..J L"1EJH' Hexane, Ethyl acetate LL~:; 
" " " 

Methanol Lllt.ii;i''l'l!:; LL~:;1v1\tl1~1m~l..J AS l..J1~1mrnEJn~1~nAf~1~~1TVl~Vll..J"1 9 n~l..J L"1EJH' . . 
Hexane, Ethyl acetate LL~:; Methanol Lllt.ii;i''l'l!:: ~~~1T~~n~1'lrX'fl~~11~u1~Yl'iLL~:;~mj'1LfilN 

~~1~i;i'flhJ 

YH1J1T1n~1. ~1T~n"1 ethyl acetate 
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1111'1~'111 

. ~ 

LU~t1u~1r Antioxidant i~Lrin::tf~1LUU Antioxidant r.nnfirrn'l!1~ 1umr~4'uil1~~n~F'l'l1~ 

LUULUL~'ll'CMn1T~1~'ll 3 'l!UV'I Fi'Cl~1r~riV'I a-mangostin '"l1nLU~'Cln~-1FJVl , ~1r~riV'I Barakol 
" " I I ii 

r.:nn1u~L~~n n~l-i~ Crude LL~:: Essential oil 'll'El~1un::LYiT1 Vi1~~1nmmiu~'lt1L'Cl~1 ~1 

~n~1u5ITT-mmri;l1u'Cltp;J~~M:: ( Antioxidant Activity ; AA ) ~'lu~fi TLC screening for 

radical scavengers, DPPH scavenging LL~:: Advance ABTS scavenging 1V'lt1~n1T~'Cln~1~ 

~ LLft::~fi'3'V'lrhn1T~V'ln~uLL\q'1 UV (Spectrophotometric method) YiU~1 Barakol, 1un::LYiT1 il 

~~ttun1ri;l1u'Cl~~~~~r::1~ 

a-mangostin, LU~'Cln~~FJVl, Barakol, LU~L~~n. Essential oil, 1un::LYiT1, 

Antioxidant Activity, DPPH scavenging, Advance ABTS scavenging 
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CV "L I 9' d' '1 0 ft 1 .... -
n1'5''ll n~LL!ln Barakol r.nn 1.J'il'ilU8ll'il.:t~u8l.IL'Vl~nLL~::n1'5''Vl1u!)n'5'!11 Acetylation 

8ll'il.:t Barakol & Stigmasterol 

' ~ 

Barakol LUl.1~1~~~n"11&lr.nn1u'el?ll.l'il'fl~~l.l~m~n ( Cassia siamea, Britt. ) m'~tJ')l.ln'W 
SI ti II ! 

Ll.lmmun Barakol 'fl'flnr.nntu~L~~ntl'l.11-iMfi Acid extraction ~1 ntl'l.IL~vhmm.J~ul.l~~ 
"' 

YI~n-D'l.l'il'fl~ Barakol LL'tl~ Stigmasterol &l')ui.J~mm Acetylation L~'fliJ11i.JPintt1~'Vli'V11~1J1~'l! 

1'Vlmi;J'fl1i.J 

OH 

Barakol Stigmasterol 

~ 
"' .c:il a . Barakol, (;ll.l'iJL~'tln, Cassia siamea, Acid extraction, Acetylation 
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1~ LU~in 1-D rl\l'flrl'l'l n11-:i'JJ'l'l'l L \11.l (;]~'l~ nTn1 r;l1-:i1 L ti'el-:ir.nn 1~ LU~i'.l"'l ru~iJ~~~'llJ'lrn Le:JL"1T 1~.n 

L'el~ L Vl'elf'll'el'l nT"1 L 'llaJ\!LL~~LL'el~ n'fle:J'el~ LL~~tJ'l~'llJ'lTr1~¥1-:i L'el~ L Vl'elfr.n n nT"1 L 'llaJ\!LL~~LL'el~ n'fl e:J'el~ 

1~ 
" " " " I 

1\In1 T~ n~1~f-:i\11~"11n1 TV! "1~'el'l LLtl n L~\!1 •rn1~ LU~r.i1 n L1'fl'Dil"1 r;l1-:i1 L!?ltl L~'el n L1'flYi1 iX 
.. I tJ I 

specific activity ~-:i~ !?llJ'l c.i'l\ln'lTVl'l L 1XtJT~YlfiL Yl'el 1 iX L1'fl~'llJ'lrnUil'flti L~u 1 •rn1~ LU~ L~lJ 'l nYi~ "1 

" ' 
r.nnt!utl11~Lu~Yi1~lJ'lLU\l Catalyst L\!Uljrnm Acetylation 'll'el'l lupeol LL~~ ~- sitosterol L!?ltl 

" ' 
VJ 'l n'l TV! "1~'el'l~~'l ti~ f-:i 1 \!~fl 'l'l~Yi 1111-:i rl\l Yi1J~'l L~\l L 'l!lJ1~ LU~ hl ~ 'l lJ'l rn LU\!~') Li-:i 1 iX Ln "1UljITTm 

Acetylation 1~ LLr;lr.i1 m.J~'ll'el'l NM R ~'l "1~'li'.l~'lTUT~UlVl L'el~ L Vl'elf Ln "1~\l ~'ltJ'l LiiVlntJLL lJ\l'el\l 

~'el'lT'el~~n'lT~~tJl1i'Cl LU 

L~LU~. L~\!L'l!,r, Acetylation, lupeol, ~-sitosterol 
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n1i'Vl1minru U-Mangostin r.nn~1i~ n ~'Vl!l1'U 

.... "" 111 l"l'J"ll1 L1'1)J 

'fl1r.:i1-a!lvimmfl ~'El~Pl1~i;inr.:i1~6 ~w.Yiil~ ~i;i~i.i1'4Q~ 

' .... c=ii4 CV I 4 Q 'I 
)J~l*)i1lWll'El~1i!CkJ'J1 Mangosteen 'J!'EJV11~'JVltl1Pl1~i;in1 Garcinia mangostana Linn. 

" 
9°'11l'EltjLiJ Family Clusiaceae i'.J~n'Yi~CW~'El ~'Ji.!LU~'ElmrnLLiX~HfLUi.!EJ1LLrlYl'El~i'J~li-'Elf~ fn~ 

LLtJ~Yfr'l'El~ r.:i1nmrni1l~'El~Li.!~1iJ~9°'EJi1 L~'EJ~1mi11ru a-Mangostin r.nn~1~~rli1l~EJ11.Jr.nni;i'J 
~1~~~1EJ'llili:;ir;i1~1 ~1~r.:i1nm~~rli1l~'JEJ Soxhlet Extraction Apparatus r.nmtJ~'ElmL~~in'll'El~ 

" ' 
tJ~l!~ "J i:;i~ mL iX~ Li1\EJ';)fi Column Chromatography Li1lEJ'ii.ii;i'EJi.1LLmr.:i~LUi.!n1H~'Eln~1~111'J~Vi 

L~ii1~"1liiti.immun 

l!~t*JVI, Mangosteen, Garcinia mangostana, Clusiaceae, a-Mangostin, 

Soxhlet Extraction Apparatus 
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t~m 

1.11.:i~1'l fit.1'l11 1'eir;1tl1:: L~jl. 1.11.:i~1'l.W3-J~Vi1 ~ vl!!.:i fi113-J 

r.i1nm~~n~1'e:l..:i"1tJ~:;n'f:luv11..:iLP1il'll'e:l..:Ji1i''Wi;i1'WV1 ~ 'e:l'W (Vernonia elliptica DC. ) r:i..:iPT 

(Compositae) 303.00 g LV1t1Yi1m~~nVl~'lt1vi'r:iYi1~ :;i'r'1 t1 2 "DUVI ~'e:l hexane LL~:; MeOH i;i1)J 
I ~ r 

~1"1tJ YltJ~1 L;j'e:ltl1~1~~nVIV1t111Ji'W hexane )J1Yi11~u1~vifi~'ltJ'fjfi Column Chromatography 

~1)-11HlLLtln~1~l~ 9 fraction ii fraction ~tl1~'WL'"l ~'e:l F6 (sss 268) LU'W'll'e:l..:JLL;..:J~LVl~'e:l..:J 
" (1.3870 g) r.i1n NMR spectrum "11V1~1~1~tJ~:;n11u\l tl1r.i:;Lll'W~1~t.J~)J~:;V1~1..:i triterpene 

(major) LL~:; long chain unsaturated alcohol ~..:iYi1m~ re-CC 1~~1~ 8 fraction LL~:;Ylu~1il 

fraction ~tl1~'WL'"l ~'e:l F 5 (sss 370) LU'W'll'e:l..:JLL;..:J~'ll1'l (0.1998 g) ;.rntj~:;V1~1..:i m~vh 1~u1~vit 

'e:lu 
" 

'e:l-:J "1tJ~:;n'e:ltJV11-:JL"1il, i1i''Wm'WVl~'e:l'W, Vernonia elliptica, Compositae 
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iq1'3'iqn1?1r.nni;lu1J1~8lluu1 (Ftacourtia indica) 

" ' " 
indica ) 'l111t1l11n1~~n111~1t1 hexane LL~::: MeOH L'\Jn1~1~EJU~u~1Li'.i'eltl1~1~~n111i'W hexane 

" U1"1Un 156.09 g iJ1l11mrnt1n~'ltJLVlFltJFl quick column chromatography LL~m1~~1 ~ 9 n~iJ 

LL~:::1~tl1ntjiJ 6 iJ1 re-column chromatography 1~ 5 ntjiJti'elt.1 ~u~1ij fraction ~tl1~'\JL'"l~'fl 
F1 (SSS 288) Lll\.!'ll'fl..:JLL~..:J~LVl~'el..:J (8.3 mg) LL~::: F2 (SSS 287 ) Lll\.!'ll'fl..:JLVl~')~L~m~~1 (0.36 g) 

u1hJ1LFln:::i~'ltlLYlFli'lFl IR LL~:; NMR LlJ'\J~'l\.!i:.J~l-J'JJ'fl..:J long chain unsaturated ester LL~:::LlJ\.! 

~'l\.!i:.J~l-J'll'fl..:J long unsaturated methyl ester (;11l-J~1~1J ~.:i1~tl1 F2 iJ1l11m~ re-column 

chromatography 1~ 9 n~iJ ~u~1ijntjiJ~tl1~'\JL'"l~'Cl F1 ( sss 305 ) LL~:::F6 ( sss 311 ) r.i1n 

m~1Lrin:::i~'ltlLYlFli'lFl NMR ~'l'\JLVlajLlli..i long chain hydrocarbon LL~:::thr.i:::LU'\J~'l'\Ji:.J~l-J'll'Cl..:J 

tnterpene nu long unsaturated methyl ester (;11l-J~1~1J 

-e:i..:ifftl~:::n'ClUVl1'lLFllJ, (11::;'1Jrn.h Flacourlia indica 
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1 'kl.:i1'1J';)~mlJ'k!m5'~1'1l.:i r1i.J5'::n?luV11.:i L~n'lJ?l.:J~'k!LLril.J 2.6 kg tc;itJVi1m5'~nc;icX'.JtJ{;]'.JVi1 

~::~1tJHexane LL~:: MeOH in1l.J~1i;1u Ld?l\11~'.l'k!~nc;i Hexane ~1Vl1L~u1-~Vlt°rX'.ltJ CC Si0
2 

~1~1HlLLtJn~15'1cX~?l long chain ester, P- sitosterol, stigmasterol LL~::?l~~'klfi isoquinoline 2 
... 

'llilc;i ( sss 259, sss 257 ) ~1~fo~1)'~rlV1i'kl MeOH ~1~1)''1LLtJn1cX ~?l ?l~~'k!fi isoquinoline ~n 

1 'llilVl 

t,. I ' ' ' 

(;l'IJLLe'.!~, 1soquinol1ne 
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Glycolipid LUU~11~'l L~L'Cl~'Cl~tJ1::n'CltJ~'lU J1V11'ClLL'Cl::~tlt11 ~~1um1~n'l!t1 Lf"IN~~1~ Lt'lU 
~ ~ 

viNVi11~u1n ~~iru~~1'11Vi1m1i;lt11-A'ufi::1::~~1~u1m~LL'Cl::~tlt11'Cl'Clnri'Clu 'lt11u1-!tl~film 
~ I '- I 

hydrolysis LL~'lVi1m1vit11~'CltJ~'lU TLC r.nni!u~~u1e.i~vinru-nVii..i~~vifi1tJvinr.i~'CltJ~'lmf"l1'Cl~ 

HPLC LtffornVit1ul'i1Retention time nu ~11~1V11~1'WV11).J condition r;l1~1 ~L~in::~).J r.nn 

n11Vlt1l'Cl'Cl~~u~1~11i;i'l'ClU1~P2 LL'Cl:: PS il~'l'W'll'Cl~ stearic acid LL'Cl:: cellobiose Vl1).J~1~U 

Glycolipid, hydrolysis, HPLC, stearic acid, cellobiose 
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..... .. " QQ 

n1'i~~b~'i1:::,._, Oligosaccharide (;l1!11fi reverse hydrolysis 

L(;l!Jbi p-glucosidase ~1n almond 

ll1Ft~'jj1 

Oligosaccharide LUUfil1ttULt'.IL"1Ti;J~th::n'flU~'JU monosaccharide ~~LL(;] 2 Lm'&ln'&l~U • 

1t.JL~'fll.J{;]'flnu~1u~ufi:: glycosidic 'lc;iui'.l~~,~~11'i'cy~L~m-if'il~nun1::u1um1t;l1~1 'll'fl~~~n~~(;l 
" L'llu m::u'JUn1T'"l"1~1'll'il~L"D'&l~ ~~t!u m1i.:iLrin::i.f Oligosaccharide 1W.~ml.J1rul.J1n1 ~.:iLiJi..i 

" 1u.:i1u';j~ui1L11~1 n11i.:i Lrin::i.f 

Oligosaccharide r.nn Fucose LL'&l:: Fucose + Glucose ~'JU~flU'ilUn~U'll'il.:Jtl5ffi'mL!'.IL"1TL'&len~ 

'lc;im::u::L1'&l1~1-rlumnnc;it.l5mmLvi1nu 11 1'i..i ~~.:ir.i1ntl'i..itl1~11~L~l.J1i;1nr.i~1ml.J1ruc.i~i;1 
Jiru"Yl 'lc;iu1mfi Thin-layer chromatography Yiu'l1Ln"1c.i~i;1Jiru'Vliu 3 'l!ilc;i U'ilnr.i1n~~11i;l1 

'ilU1.:J~L~r.i1nmTLLUn~1mri1''il.:i HPLC 'll'il.:J Fucose + Glucose r.i1n Fraction ~ 248-251 Y'itJtJ1 
.- c..., ~ .:::. ~er ct1 .., -~ ....... ~ 

Ln"1c.J'&li;]/1C\J"Yl'JJU 6 'l!U"1 "D~LUU Oligosaccharide LU'fl.:J'"l1nY'itJY'iUfi:: glycosidic "1-:JUU .:J1U'J'"lUU 

Lllun11i!i'uYiu~fin11i.:iLri11::i.f Oligosaccharide r.i1n Fucose LL'&l:: Fucose + Glucose 'lc;iuH' 

enzyme p -glucosidase r.i1n almond Lllui;i'1Li.:it.J5mm reverse hydrolysis 

Oligosaccharide, n11i.:iLrin::i.f, Fucose, Glucose, ~ -glucosidase, reverse 

hydrolysis 
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Modified bonded silica phase as Solid phase extraction 

tviEJ 

...... 
n1~'1~urif'li1i'j~V'l~'lV1l.!1t11'Wmrn1u~~~YlfiJl1'W Synthetic Bonded Phase Silica (SBPS) 

' ... ' 
VIVi1m~i'lL~11~V1~'WLmurnV1uunu solid phase extraction V1nmn1-.:i'111t1(;11l.JYl?l[;l~1V'I LV'ltl 

' ' ... 
"r11mnmurnV1uu~1 % recovery 'll?l'lvttl'l'lLV1Um~11Vl1um'Wi'W[;l?l'\..!n11~ri'V'ILLt1n~1ah~n?Ju 

I I .J 0 ,.J' ,.,,: Q 

resveratrol roi1ne.i~?l~'\..! e.J~U11n!J'l1 SBPS YlYl1n11i'lLl'l5'1~Vl'll'\..!L'll'\..!l.J % recovery 'll?l'l cis-

resveratrol Lvl1rl'Li 67.03 LL~~ trans- resveratrol Lvl1rl'Li 11 3.99 

Modified bonded silica phase, Solid phase extraction, % recovery, cis-

resveratrol, trans- resveratrol 
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n1-aPln~1 b tf '!l.iJ i;iuen'el.iJ'!l,mn1'iVfll b:f '!l l-;ii~L'ii;i1 i. ue!u-;i~ b~ n~ b tlub'!l (;'Ii{ 
q ~ 

.... !II Q,I I !II ....... 

bb~:: ll3.Jl"l3.Jn'U'l.JnV.'i'el.iJr;)';l~';lfi Latex Agglutination 
~ q 

(The Preliminary studies of Prevalence of Rotavirus from Watery diarrhea of 

AIDS and lmmonocompromised host By Latex® Agglutination) 

tr;itJ 

'el1~1-a!lvlmn~1 eJ"ll'lu1"11~i;i11r.i11u'IJ.:i~m~nr ~'l1rn.1YiUr.i, " . 
1?J.:il'11~i;i11r.i11u ~'IJL?Jmu°Y.:i ~1.~~1 i:.J'Cluw1 

I SI I ~ 

L 'IJ~thm~nVi~~L~?lL?l~iLL'Cl:;Vi LU'IJ immunocompromised host m?lm~ ~~ L~?l'°l1 fl'tl')tJ 
I ii I SI l I 

t?J m~~'W11Jl~1um1tJ n ~ l!ni'.l?J1 m1ir:i~r.i11:;ir:i.:i L~?JVi~1 "1 '1JL~?J~il.:in~'fl hm 1 r:ifa~.:i Lll'W1r:ifa 

~~\l~L~).J~1'\J'l'IJL~'IJL'l!'Cl~L~?lu111u1'1J~1L~L~n (intestinal epithelial cells) LU'IJL~i;i1iXLn~~11~ • • 
'fi'm~u 

" " 
L '\Jfl11'Vl~'Cl?l'li'.11Jli;inr.i~1 L~?l t1m 1r:ifa Jl'ltJ~fi Latex® Agglutination t~u ti'1i;ir:i?Jth.:i 

ir:ir.i~11:;~ i;i 1')'"1 i'.l L ~?l L1(;11 L'Jf~?Jtjr.:i :;~1 ).J11'J L ~'IJLil ~ fl'Cl).J L~ n1~'1J1'l'lj'IJLfl1:; n ~ ).J rl'IJ~'I LL~~" n.:i i:.J'Cl 

ur:i n L 'IJ'Vl1.:i i;i1.:i n'W-if 1).J ti'1hl~1).J11'1).J?J.:J L ~'IJ~ n~C1..1:;i;i.:i n~1r:i LL~~"~ 1 hJ Ln~tJljmm mnm:;ntjii 
I " I 

rl'IJ (agglutination) ~"LL~ ~\l n..:i i:.J'Cl'ClU 1J\i;i1r:ir.:iin L~?l L1(;11 L '!Jir:ir.i~11:;Vi\J\).J1~1 n~ miJ'IJL~nLLiAn1~ 

).J~111~il (1~.L~n) 1u"llr:i.:i1'u~18 ~'Cl11"1).J 2543 n.:i 10 ~~~1111°llJ 2544 ~u~11'1J~1'\J':l'!Ji;ir:i?Jtl1.:i 
ir:ir.ir.i11:;~\l~).J~ 300 i;ir:i?JU1'1 1'!XCJ'Cl1J')fl~LU'IJL1(;11L'Jfa~1'\J')'IJ 108 i;ir:i?JU1\l~~LU'IJ 36 LU?lfL~'\Jr;l 
LL'Cl:;CJ'Cl'Clu~13J LUU t1i;i11'lf~~ 1u1"Ju 192i;i1"J?Jtl1.:i ~~LUU 64 LtJ?JfL ~ur;l ~'l'!Ji;ir:i?ltl1.:i?Jr.:ir.:i1 r:;"ll?l'I L~ n~ • 
~~ L~?l L?l ~i ~\l~lJ ~ 29 i;lr:i11tl1.:i 1 ~i:.i'Clur:i n~ Liluhi;i11'lf~~1U'lU 2 i;i'1J?Jti1.:i A~ LU'IJ 6. g Ltl?JfL;_Qui;l 

LL'Cl:;i:.J'Cl'ClU~LlJ LU'IJ L1(;11 L'lfa~1'\J')'IJ 27 i;i')?JU1'1 ~~LUU 93.1 LU?lfL~'\Jr;] LL'Cl:;U\l~1J~1eJtl'lU~ LU'IJ 
" " I 

immunocompromised host t~ui;ir:i?Jtl1.:i"r1..:i~lJ~ 132 i;i1J?Jtl1.:i 1iXm:iur:inViLll'!Jtri;i11r:if~ 61 i;lr:i 

?lU1\lLL'Cl:;L'iXCJ'Cl'Cl1J 71 i;i')?JU1\l ~\l~~LUULU?lfL~ui;i1J\ 46.21 LL'Cl::53. 79 LU?lfL~'\Jr;](;l1).J~1~1J 'IJ?lfl 
" " I 

r.i1nili:.J'Clfl11Vl~'Cl?l\l~1J~1fl~).JL~nmu 6-11 L~'tlUi'.lLU?lfL~'\Jr;]~~L~?l t1m 'bf~lJ1nVi~~LL'Cl:;L~fl • • • 
" I " 

?l1~).J1nn~1 5 tli'.lLtJ?lfL~ur;l~~L~?lL1i;i1\1f~iJ?JuVi~~~?l 40.3 LL'Cl:; 1.49 LU?lfL~ur;li;i12.l~1~u i.:i 
" ' ilmr.:ii1ur.i~u~u 1 i'l).J~ n Jl'l u L "llu ~111~JJ~tJ1:; L 'Vl Pl, ~111~JJ ~mm 1'1 

SI SI I I 

m 1~~u 1 ul"lf.:iilLtlu-if ?JlJ'ClVi LllutJ1:; tu'lfu~1~frnL ~'Vl u~'T?l eJVivh n 11~~ u 1 "1Jn11~Ur.i'tlu t1ri 
" " 

L~1r:;1'.:i fl11L~?lfl H'm LL'Cl:;~ (ij.JU1m~1.n'fn~1eJll'luLJl?Jtl1.:in flUJ?l\l L ~).J1:;~).J LL'Cl :;i'!Jvl'l.:iVi r;i?) hJ1 'IJ 
" " " " 

'tlt.11 ri i;i ~ n~\I Llluri11iJhU'fl\I i1i't.i'll'fl\I m1tl1 hJ~ mm~ i;iir fl~t.!~'fl 111 
" " 
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n1'.i(;l'.i'J"'lV11n1'.i~IPlb~'flL1r~ hepatopancreatic parvovirus "l.un.:in~1r;l1 
q q 

ll1!lb utJ'd:: b 'VI flfL 'Vl!l b!Pl!lbi'b 'VI '°1tl'°1 PCR bb~:: PCR-ELISA 

(Detection of hepatopancreatic parvovirus infection 

in Penaeus monodon in Thailand using PCR and PCR-ELISA) 

.... 
111Fl1'l!1 

'el1"11~!lvimn-H1 ~-rl'"JtJP\1 1MlT1"'11TtJkl'l~ni=tn! ~'"JTTr:wvHlr.i, 

VIT.'".l1~kl1 ~"Ill-1~~1~ •• 

bf~ HPV ~1!1 Hepatoptpancreatic parvovirus LUklL'".lf~vi11iXLnVlhflLklrl'l~~1tJ'llUVI • 
I I " I 

1~LLri ri-:in~1~1 n-:iLL'llD'".ltJ LL~::; n-:in1l.lnnl-l LVltili'".lLULL~'".ln-:iVi~VIL~'tlL'".lf~ HPV lk!T::;tJ::;L~'l-lr11tJlJn .. .. ' ' .. 
' ' " 

hiLL~ Vl'l'tl1 n1TVi~1 L Yl1::; LLt;i1 k!T::;ti::;Vii'.i n1T~VIL1'tlTklLLN ri-:ilJ ni'.im n1TL111-n'1~1'!1 LLflT::;LLn~kl LL~::; . . 
' " " 

mr.ivh 1 ~ ~'lLk!T::;tJ::; postlarva 1111tJL~ on-:i1 kl'l1k!~4'til"lf-:iil LUkln1Tl?lnr.i~Ur.i'tlti~'l~~1~1 
' " 

(Penaeus monodon) L~'tlV1t1111nmT~VIL1'tlL'".lf~ 
" 

~'".ltJUDITTtnL'liLYl~Ll-l'tlLT~ ( Polymerase chain 

HPv tVltJ 'tl1~mviflill"lmT"IJmtiml-!1r:w oNA 

reaction : PCR) r.i1nn1T1?1T'".l"'lvl'".l'tlth-:iri-:i 45 . 

" if1111111il LL'Cl::; vl'".l'tlU1'l"'11n4'-:i~1'VIT1'llU1i'.it1111nn1T~VIL~'tlL'".lf~ HPV Lvl1rlU 80% L-rlklrlkl ~'".lkln1T • 
' 

111T'".lr.i~ilr.i'tlti~'".lmviflilfl PCR - ELISA ~'tl~fl~l-ln1T~1 PCR LUYl~'tll-11 numT~Vl'U"11n~'".ltJ 
ii 0 .Q c:1 ~ 4 q .cJ .. J' lJ' ..... I cl 

digoxigenin LL'Cl'".lkl1 e.J'Cl e.i~ 11lY1 VI ~m L'"1T1::;~1 kl Microtitre plate L Yl'tl ~~vi Ln Vl"Ilkl m 111'".l'tltl1'l LV'll-l 

n1T~VIL~'tlL'".lf~ HPV nr.i::;i'.i~L~mLnVl~kl LL~'".ltJ1Lu~1ri1t1111nmT~VIL~'tlL'".lf~ HPV L~VltJtJ1LU '3''11 . . 
ri1 AbsorbanceYi 405 nm.~'".lml"lT'tl'l ELISA - Reader LL~'".ltl1ri1 ii1~1kl'".lCWLtJ'fornYitiunu 

' " 
blank LL'Cl::; negative control OD-:J"'l::;L~~1 vl'".l'tlU1'l"'11n4'-:i~1'VIJ;JLnl11 i'.Jt1'11111n1T~VIL~'tl 93.33% 

" " 
i;i'".l'tltl1-:ir.i1 n4'-:i~1' VI if 11li;nil i'.it1111T1 n1T~VI L~'tl 80% i;i'".l'tltl1-:ir.i1n4'-:i~1' Vln'llu1iit1111n n1T~VI L~'tl • 

' " ' 
86.67%0D'l"'l::;L~kl~1 vl'".l'tlU1'l r.i1n4',:i~'3'VIJJLnl1li'.it1111nn1T~VIL1 'tlL'".lf~ HPV ).J1nVi~VI LL'Cl::;Lkl\'ln 

9' SI I " " 

4',:i~1'V1ni'.it1111nmT~V1L~'tlL'".lfailVi~,:ilJ1n ( Lnkl 80%) li-:i~kl 
" 
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n1'iPimfl lP11 bb 'VIU-!l bb~~n1'in'i~~1~ ~'l8ll'fl-!l b'lf ~~tl'i~~1'VI dopamine neuron 

b'U~3J'fl-!!8ll'fl-!ln'i~bb~ (Tupaia glis) 

(Localization of dopamine neurons in common tree shrew (Tupaia glis) brain) 

111F11"l!1 

'fl1r.:i1~!lvimnH1 1'il\IP111M1n911tl" i;i1.~nnru ~Y1fin1~~. 

~-ri'JU "11~ i;J11911tl i;i1.'f)f11~ 'il'W-A''Wfi~~~~ 
" . "" 

Dopamine neuron 

dopamine zj\lij f'l'J1 ~ ~1 ril ~ L 'Wn11'"1'JU'"J~ n11~ i;i r;i'i}~'il~11"'111 tb:;uu n11i\I n11~ L~m-if'il\I nu n11 

L'"1~'il'WLvt'J'll'il\lh\ln1U°r11'11'WL~'ilU 1\I LU'WUn~ 1-wn11J:;~'IJ1i;i dopamine 9:;-,111'\XLni;i Pakinson's 

" " ' 
disease L 'Wn11~ n~1 '"1f\lu* LiJ°'WYJ9:;~n~~1LLvttl\ILL~:;mrn1:;91u'lJ'il\I dopamine neuron 1-w 

~~'il\l~'J'Wn~1\IU1L'JN substantia nigra LL~:; striatum L~LLri u1L'Jru caudate LL~:; putamen 'lJ'il\I 

~i;i1'iJ1:;LllY1n1:;LL i;J (common tree shrew: Tupaia glis) ~'JmY1'"1tl'"1 immunohistochemistry ti;iuH 

anti-tyrosine hydroxylase monoclonal antibody LL~:;i;i11J"l~'ilU~'JU n~'il\l~~Yl11PltJLL~\11.Jn~ 91n 

ernn11Y1i;i~'il\IYiU~1ilm1m:;r.nu'lJ'il\I dopamine neuron 1-w~~'il\l'lJ'il\l m:;LLi;JU1L'Jru substantia 

' " 
nigra LU'W~1'W'J'W~1nti;iu cytoplasm 'lJ'il\IL'rn;Viil dopamine ~"'~tl1i;i1~L-if~ ~'J'WU1L'Jru 

" putamen LL~:; caudate YiU cytoplasm ~ i;i~ tl1i;i1~9 1\l~\1~ 1i;i 1~~1i;lu LL~:;1~LmurnY!uu91nm1 

~n~1 L'°11\1~¥1\IL(;)U1'J~~'Jt.Jn11U'il~~ hematoxylin LL~:; eosin m1~n~1L'W'"1f\ltl9:;Lll'W-if'il~~Yl1\I 
" ' 

')Yim Pl1~ i;if LU'il\I iX-wLnm nu~1LmU\I LL~:;mm1:;91tJ'lJ'il\I dopamine neuron L 'W~~'il\l~'J'Wn~1\I 

'lJ'il\I n 1:;LLi;J L ~'iltl111.JiJ1:;u n i;i1 -if iJ1:; tu'l!tJYl1\I n11LLYiYltJ r;i'il 11.J • 
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(Strain Improvement of Bacteria Isolated from Hotspring Water 

for Production of Xylanase) 

"" "" 'l!'l'lYltn 

" " ' 1fr::Lti'l!ui;i'el~(;liq1~ n11ii~~1mh:;urn m1~m~nl"lf"ltlYlvi~'el"lmn~ii~~~~(;]L'eJULen~ Xylanase'll'el"l 

' " LLi.Jl"lYi~ri Bacillus sp.~"lLLrin1~r.nnU'lV'l~'elU~"lWlVlL~rl"lL~il (CM.4.1) LL~:;~"l~'5'vi1:;u'el~ (RN.2) • 
1viri~fiinu1L"'Lnvim1~1m~1 (Mutation) ~'lrim1Hf~~.g~i;i~1L'lL'elL~i;i (Ultraviolet ray) LL~:;iq11 

N-methyl-N-nitro-N-nitrosoguanidine (NTG) r.nnm1~n~'lV'li.J~1m11'DLLiq"l UV 1u1:;ri:;L'l~'l 

'1 I '1 SI 

LUUL'l~ 'l 5u1Y1 LL~:;L~'el RN .2-1-1 ~~L"'LLiq"l UV LUUL'l~'l 1 u1Y1 1vim1'elVl"lMl~i'.j activity iq~n~1 
"' 

wild type L~niJ'elri LL~:;~1nm1U'lL~'eli~iq'El"linu1L"'LflVln11~1L~~'lLVlrln111'Diq11 NTG Yii.J~ 'l i1'l 
...... ,, ~ ....... J' J' J'!'.. 

LL(;]UYlYlL~ activity 'll'el"lL'tlU~'llil~~~Vll°l'tlL'll'tl CM.4.1-0.5-58 LL~::L'll'tl RN.2-0.1 -19 (N) 'Lvim'l!'elVI~ 

iq'El~i'.j activity ~"ln~1 wild type L~mJ'tlrJ ~"l'Yii.J~'l~~"l~1n~i.Jfrn.Jt"liq1ri~u~cJi''lmLiq"l UVLL~:;~11 

NTG ~:;~11"' activity 'll'tl"lL'tlUL'll~L~il~~~UL~'tlLmrJi.JLYlrli.Jlii.J wild type 
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n1'iPin~1 Fl'J1)J~n bb~::Fl'J1)J b'J i;i'f!t11tJl)=a-ru::8ll'el·:lb:f 'fl Salmonella vi bb!.I n l~r.n n ~ n 

~ r?t i. 'IJ n'i .. u 'VIV4)J'V!1'1JFl'i Lr?tt1i.8ll1fi disk diffusion 
q 

(Prevalence and antibiotic susceptibity of contaminated Salmonella in vegetable 

at fresh market in Bangkok by disk diffusion) 

111 Fl1'l!1 
....... 
'll'd'd.M.J1 

Salmonella ~"1LU'W pathogens ~Y'lu1~~'d'ln~'WVlnLLi-i~~'d1tJ ~'dl-J~~1'WrJnLL~:::~rn1~ m~ 
" u1LJlFl'El1~1~'1.l'fl~Fl'W1YluL~1~'W ~nr.i:::i'.irJnLU'W~')'WU~:::n'fJU'l.l'fl~'El1~1~i;i1~1 'fltj~'dtJLL~:::m~u1tnFI 

er ni!'WL~1nUul-Ju1-tnF1~~rrn~u LL~:::rrn~e.l1"WF1'd1l-J~'fl'W1 "Wm~tJ~.:im~1m~'d (rJn~ n ) mrn1tn F1rJ n . . 
lt I I I 

~i.J~'W'"l:::Yii.JrJ1i'Jt'Cin1~ L~u.:iVir.i:::LU'W hFI Salmonellosis 1cJi'l-J1 n n'l1 m~u1tn F1rJ n~ n L"1uVi1 'W . 
U'"l'1U'Wi'.iLLUFIYJLfo~~'f!i;i'f!mUD~'d'W:::l-J1n~'W ~~J'WL'W'l1'W~~u~~ur.i:::~m~nm1l-J1nLL~:::m1l-l1'd 

" ' 
i;i'f!mUD~'d'W:::'l.l'fl-lL~'fl Salmonella YlLLun1cJlr.i1nrJn~1?1 L"1u1ftlfi disk diffussion L'Wn1~(;1r'J'"l 

" I ti " I 

Fl'd1l-J1'di;i'flmtJD~'d'W:::'l.l'fl'IL~'fl rJnY11-rl"Wm~~n1!!1F1f.:i'1 i'.i 10 'llU1?1cJi''Jun'W~'fl '1'd~nm'd, rX"W~'fll-J, 

rrn~. rJnu.:i1Ylu, ~'Wll1U, Li.JLLl-J'l~n. 1u~::;~:::LLml, rrn~~f.:i, rJnm"1~'fll-J , 1ut~~:::Y'l1 Lni.Ji;i'')'flti1.:i • 
eJn~1?1'llU1?1~::: 20 i;i'')'flth.:i ~'dl-J 200 i;i'1J11th.:i r.i1n(;1~11?1~1?1 11 LLi-1.:i 1"WnNLY1Yil-J~1'WFI~ ~~~1~Y'lu • 

\I SI I " 

rJ'l i'.iL~'Cl Salmonella '\Jm~'Cl'WL'WcJn~"1 43 i;i')'flth.:i "11'fl~"1LU1..1 21.5% rJnViY'li.JL~'fl Salmonella 

" ' 
1~LLri rJnu.:i1Ylu ~::;~:::m.nl Y'li.JL~'fl'llU1?1~::: 7 i;i'')'f!U1-l ~'fl.:i~.:il-J11~LLri 1rnLl-J.:i~n. rJn~clf.:i . rJnm1?1 • 

" ~'fll-J Yii.J'llU1?1~::: 6 i;i'')'f!U1'1 1ufo~:::Yi1Yii.J 5 i;i'')'f!U1'1 LL~:::Yii.JL'Wt4'nm1?1~'fll-J, rrn~ . ~'W'Ti1U 'llU1?1~::; 
\I I SI SI I 

2 i;i''J'f!U1'1 hlYii.JL~'fl Salmonella L'Wn'd~nm'd 'W'f!nr.i1n'11"Wtrn~.:i 43 i;i'')'f!U1'1YlY'li.J Salmonella r.i::; 

Yii.J Salmonella group C. B, E, G, I, F L"1U group C Yii.J 12 i;i'')'f!U1'1 B Yii.J 11 i;i'')'flU1'1 E Yii.J 9 

i;i'')1)U1~ G YiU 5 i;i'')'C)U1-l I YiU 2 i;i''Jmh.:i F YiU 1 i;i'')'f!U1~ ~')'IJ~~'l.l'fl~Fl')1l-J1')i;i'C)mtJl)~'J'W:::'l.l'eN 

L~'fl Salmonella Yii.J'd0 1L~'fl~'d'WL~aj susceptible i;i'fJU1~Yl"1~'flU1~i'LLn' Ampicillin. 

Chloramphenical, Ciprofloxacin. Gentamicin, Nalidixic acid, Nitrofurantoin, Streptomycin, 

Tetracycline 
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(Production of anti-HPV antiserum) 

J11A~'l!1 

Hepatopancreatic paNovirus ( HPV ) 
... ' 

LUt.iL:n'fl L'lfaVJ~-.l i:.J'(l n1:::VltJvl'fl'fl(;l~1~ n11~m1 • 
" I " I " 

L~tl-l n-l rnn ~1 ~'flVi11 ~ n-lV1~ c;i L:n'aijm m1 L(;l-D'1~1'fl LL"11:::LLmt.i Ln'l~(;l1ml! n (fo n n-lV1i:Jm mn~"hti 
- ~ "I Ill 

no I I I '1 " 

~1 "rl-l~n'Lri" =i-lLUt.li:.J~L~tl'aU1-lU-.lVl1-.l~1t.ln11LM~fSn'"lLL~:::V1~1~n1L:n'a HPV tiu-l12Jmfim1fo~1 • u ·~ 
I I I " II 

n11"1'ltJ l'l~U'a-l nt.i~-.l LU\.l~-.lVl~1 L Ut.!Vl'"l::: H1 t.ln11"1'ltJ I')~ L1"1UL~1 ~LL Yii1:::u1 Vl'a'a n hJ ~'ltl L ~ (;l\1~-.l • • • 
' ' ... 

Vi11 ~ Ln"' LLt.i'l ~ "1V1r.i:::~ i;JJt.11 'L~'L t.iLl'l'(lt.i'fl~ LL'flt.i~tJ'fl~Vl~ 1 L vn:::vi'fl L:n'fl H PV LV1t1'fl1Pi't1 n111.J~n 
" 

1Jn~~nu1~uri~~L~1~ 3 in'lL"1tJ~"1 L~'fl HPV ~Vi11~u1~viii:.J~~nu complete Freund's adjuvant 
... 

1t.i~(;l11~'lt.i 1 : 3 ~~-.lr.i1ni1t.1"ln1 2 mYi(;lt1""ic;i HPV i:.J~~nu incomplete Freund's adjuvant 
... ' 

1t.i~(;l11~'lt.i 1 : 3 :an 3 l'lf-l Vi1L"11'fl-l~~1t1~t.1LLvi'(l:::in'lt~vi1-lnt.1 
" 

" ti I I 

Vl "1~'eltJU1:::~Vlfll11Y'll t.1n114'u nu L:n'fl H PV 1 \.IL il'flLU'flrl-.l n~1 ~1=i-l LU\.lrl-.l LPl1~fSn'"l LL~:::l!niJ1:::~tJ 
Ill "I 111 .. 

' ... 
iJ ru~1 LL"11:::LLn1t.!L"1tl'fl1PltJ~fi~~~LUL'JIL(;lLl'li1 ~'lt.!VlijL:n'fl HPV r.i:::L{At.iU'lLl'l~tl~'ll'fl-l L'Jl'(l;'ll'fl -l 

~ " ... 
hepatopancreas tJ'l~~t.1n~11.J n ~ r.i1 n m1LlliurnV1t1uiJ1:::~vifi111Y'l'JJ'a-.l LL!lt.i~~f~t t.i~~ 3 in'lY'ltJ 

I II I I 

~1LL'flt.1~:nf~r.i1n~uin'l V1 1 ~1~1rnVi11.Jiin1m4'unrn:n'fl HPV 1~~V]~i;i LL'flt.1~=Df~r.i1n~uin'lV1 2 
" ;J Ill " 

LL~:::~t.iin'l~ 3 SjiJ1:::~Vlfl/11Y'l1'fl-l~-l~1 ~-ltl1r.i:::LlluiJ1:::Lt!'llll~r.i:::tl1LmLL'flt.1~=Df~r.i1n~t.1in'l~ 1 11.J 
" " o ... I 

vhm1 fusion LL~ :::Ll'l~ t.! L'll~;V1~~1-l L~Lt.!Ll'lt.l'fl~ LL'a\l~tJ'fl~vl'flL:n'fl HPV Vl~~tJ1Nvl'fl LUL\.l'flt.111'1(;1 
" 
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l11Fl1"il1 

(lmmunocytochemistry detection of yellow head virus in shrimps in 

Penaeus monodon farming area) 

cl .. 

"ll'l'lYlEJ1 

I JI II' I 

~'l ~ ~ 1~1 d'.J"Wi c;i1°LP11tt3nr.iV11 'WU"l'"lU'W\1ilm.1 L~U'l n\J).J1 n LLr;i n ~'fl'ltfr::~rnj cyin•n n hfi1Vl 

" ' ' 
Ln~r.i1m=D'flL'lf~r;i1-:i1 L'il'W yellow head virus (YHV) ~1iaV1~tm~1 bf~iX'lL~~'fl'l ;-:iLil'W~ 1L~~ 

I I II II 

~1~cy~rn.J1::mrnu-:iV1vi11 ~~-:i ~~1 ~1c;i1un1u1 ur::u::L'l~1 3-5 1'"W 1 umrLvn::L~tJ-:i ~-:i~~1~1~"W 

27 m ::~ n'l~'Wtl ::tl'W).J 1 ~'ltJL~l-l'fl "11 nn11LntJi;i''l'flU1'l n-:i L 'W'l'l l"f Palaemonidae L~ LLri rl'l n::r;i'fl).J • • • 

(Macrobrachuim sintangense) ~'l~'fltJ (Macrobrachuim lanchesten) LL~::~-:in1).Jn5'1).J 

(Macrobrachuim rosenbergii) LL~::~'lL'W'l'li-1 Penaeidae L"li'W ~-:ic;i::m~ (Metapenaeus affinis) 

" " LL~::n-:iiX'l27"W~1'fln'lL~~ia-:i (Metapenaeus brevicornis) r.i1mJiaL~u-:in-:i1'WL"JJc;iu1niiau "11Lflia~r:: • • • 
" " ~l-IYlrLr.i~tf LL~::L"JJc;i°IJ1~~ "11Lfliau1-:iuia 4'-:iwr~~).JY1rtlr1mr u1).J1c;inr.i~1mr~~L:nia YHV t~u • • 

'I "'"' J' " • ..1- J' .., " .., J; ~ •I "' a " ..I"" 
Yl~~'fl'l ~~n\JL'W'fln-:in~1~1'Vl(;l~ L"ll'fl YHV ~5''fl~'ltJn15''U~L'l!'fl YHV Lu\.IL'l~1u5'::).J1 C1J 5 ')\J LntJn'l'Vl).J • • • 

" 
'fl1 n11ra° 'fl'WLL'fl LL~ ::c;i1tJL 'WLL!Ji ~ ::1'u uuVi nL'l~1 ~ ).J,j 1).J1 (;15''l"I n15'~~ L1'fl YHV IA' 'ltJL Yl fi1U'"1 

:S).J~L'W-L'J!L(;]Lfi1~ (immunocytochemistry) L~tJL-D'L).JL\JLfi1~\J'fl~LL'fl'W~tJ'fl~ ~'fl Y18-2D, Y19 LL~:: 

V3-2B ~~1L~1::1Ji'f!Lth~'W"ll\J1~ 22, 67 LL~:: 135 kDa (;11).J~1~U r.nnmTVHl'l~'El'lYIU-l1 ~-::JL'U'NPl 
" " Penaeidae ~'fl Metapenaeus affinis •,·mmr~~L;'fl YHV r.i1nfin).J"ll1~ {1/4) LL~::r.i1nmr1~ftJL~'fl 

L~tJn11~~ (2/5) ~'l'Wn11L~ftJL~'flL~f.Jn15'n'Wtl'"W1ii~un1r~~L~'fl ~1~fu~-:i Metapenaeus 

brevicornis tl'u~umr~~L~'fl YHV r.i1nmr~~LYhti'W (3/3) hJ~umr~~L~'fl YHV r.i1nfina.J"ll1~ 
" ..I " " ' " mr~~L:n'fl'Vl~tJL'W~-:i'1-:i 2 "llil~'1~u1~Vi?J1'm::r;i1-:i1 ~?J iX11r.i ?J1'm::'11m~?J-:i i;i'u- i;i'rni?J'W m1?Jn 

!I J' ti :::, .. '1 I <A ~ ct t !I 

LL~::n~1).JL\J'fl ~'l'Wn'lL'W'l'lPl Palaemonidae Yl'l 3 'l!'W~ ~).J~tm1rc;i~L'l!'fl "l'l'"11~'l1n-:ih11 -:ifif • • 
" 

Penaeidae r.i::~1).J1rmll"W~1~::u1L:nia YHV 1tl~n-:in~1~1 .. . . 
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... 
!l1Fl'J'1f1 

(Clonning and expression of gene encoding for Xylanase 

from thermotolerant Bacillus sp.) 

'el1r.:i1'i!lvlllim~n mr.i1l'tJ"ll~U1!) 'l YiflL'l'l!~~, 

l'?1'1Pl1M1nr.i1l'u 1115'.tn~l-l ~uvifm • 

LVH01UF1 Polymerase Chain Reaction (PCR) ~m.l1iJ11-n1uml'~'WVl1 Xylanase gene 
l I \I " 

r.i1n~Lii'WL?1Vi"'1ri1111'1lr.i1n Bacillus sp. (CM4.1) ~'1~1?1L~?lnL~?lr.i1nu1-L'lru\i1~¥?1uL'W~'1'Wl1?1 

L~!NLVlaJ Primer~H"tun15'°ri1PCR LUU Degeneracy Primer zj'1L~LLri XYN1 Forward Primer LL~:; 

XYN2 Reverse Primer PCR product ~L'1i'Yiu~11J\' 2 LL'11.J ~'El 37 4bp LL~:; 864bp Vl~'1'"l1 n n1l'L1X 

Lwu ~ Lii'WL?lu1'"'1vi'i LFJ~uti-1 LL~:;vi1~1c;iuU'l Fl~L?l L vi i;i"Yiu~1 LL'11.J~L~'WL?l 37 4bp 1aJij~1 c;iu • 
U'lri~L?lLVli;f~~?ll?IFl~?l-.lntJ Xylanase gene Ll?IL~t.JL'W Gen Bank ~1Vlf1.JLL'1tl 864bp Ylu11il 

~1c;iuw'lFl~L?lLVli;i"~"'1?1111rl~?l'1n1.J Unknow ConseNed protien "ll?l-1 Bacillus halodurans ~'1r.i1n 
" II I I/ 

em n1l'Vl 111~?1'1°r1'1Vll.J 111i'.1LL"'11?1'1LiXL~'W~1 Degeneracy Primer Vi1'ifi'.11aJ LVll.J1 !;"'1iJL un1l'H' LLt.Jn 

Xylanase gene r.i1n Bacillus sp. 
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(Isolation and characterization of plasmids determining bacteerocin - production 

in thermotolerant lactic acid bacteria) 

'e11 'il1~'1vimmfl ~"Ji'JUl'l1Ml11~11U"LJ'1in!;'ru ~'JTTruYlU~. 

"11.<J1~"LJ1 ~·n1m'll1~ .. 

I/ I I l.f I 

57 l'tlL'llL~VJ ~1n1rtllJL~'ClVi'tlru~Jln 37, 42 LL~::45 'Cl'11'11L'll~L=nu~ LYi'Cl~1n11"'1"1L~'ClnL~'tlViVJ"LJl"l')1lJ 
" " 

~'tlkll~~1kl'Jkl 13 l'ClL'llL~VJ ~1nn11~n!;-1 nJh'1LL~::n11~"1LLn1).J vn.J~1 LL~l"l~nLL'tl~"1 LL'l.J l"lVJL°5-ui11tJ 
" " ... 

i1'1 vl'tlk!U1'J vl'tlkl vl'Clklikl LL~:; VJNn~).J VJnL'ClL'l!L~VJ~"1~LLn1).J'l.J')n LL~::hi~~1'1L'Clkll'J!lJ'9):;i;J:;L~~ 
. ... ... 

L ij 'Cl ti 1).!1 VJ "1~'tlu.-i<J1lJ~1ii11ci1"LJn11u u u '1 L =n 'tl VJ "1 ~ 'tl u 
... .... 

4 'll"LJ"1 '9\'tl Bacillus 

subt1/Js,Staphylococus aureus. Escherichia coli LL~:: Salmonella group D. VJ"1~'tl'l.JL"1U1fi 
...... 

well diffusion method Yi'l.J~1 LL~l"l~nLL'Cl~"1LL'l.Jl"lVi~uVJnl?lL'llL~VJ 1~~1ii1rnUUU'1L;'Cl 8. subtilis, • . ... ... 
~" ... ~ ...... ~ 'i' ... ... ... .... 

£ . colt LL~:: Salmonella group D. ~"1 'r'i'l.JLL~l"li;JnLL'Cl'Ci"1LL'l.Jl"lVJLm 4 ~'tl~'llL~VJVJ~1).J11ClU'l.JtML'll'Cl S. 
I I II II 

aureus 1~ L"1u~11~n"1Vi1~1~~).!Vi~1).J1rnuuu..'l s. aureus 1~~ 1~LLri L=n?l1tr~ 42° T3-6 (~11~n"1 
. , ... 

100 µI inhibition zone 19 mm.) ~-rntinL~'"l'lnLL'l!l\J)..1~5'~~n~ LL~~L~ie:J5'~izq 42° T2-6 (izq15'izqnlil 150 

µI inhibition zone 18 mm.) ~'1LLun1iX~1nLL~k!).J ~. 'll'Clk!LLri"LJ ~'Jk!~11~n"1~eJ1k!n1T~lJ Lk!n1~ 
... ... ... 

VJ"1~'tl'l.J'"1f'1LL1n~1nLL~l"l~nLL?l~"1LLUl"lVi~u 4 l'ClL'llL~VJU Yi'l.J~1 ~1lJ1rnUUU'1 S.aureus 
... I 

l'tl L 'JI L~VJ L"1UL ~em n11UUU'1iJ°'ClU n~1~11~ n"1Yl1~1iX~iJL~ niJ°'tlU ~1 ne.i~ n11~ n!;-1Yi~1~n"1 'r'i'l.J'r'i 
... . . 

~1~n"1'll'Cl'1L1'Cl1tr~ 42° T3-6 LYiU'1l'ClL'llL~VJL~m ~.,'J°f'i~1~n"1Vi1~i1'llkl1"1 79.4 kb. LL~:;~1nm1u1 
,, I 

L1'Cl1tr~ 42° T3-6 hrh.-in::i'llil"1'll'Cl'1 LL~l"l~nLL'tl~"1LL'l.Jl"lVi~uVii1.-i'J1lJ~1lJ11'1Lkln11~~1'1LL'l.Jl"lmL'Cl 
,, 

:n"LJ1iX 'r'i'l.J~1~'tl L1'Cl Lactobacil/us acidophilus 
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... 
111 1'11'l11 

n11P1n'l!!t1 fl'l1 i.! LLU1eJ'l.l'll'fl~!iui~ Lfl11~'"Ltl1~uLfl1~~f1~ 

'll'fl~ L~'fl L'l~~ ~'l LL~~'"I ~'1111 
q 

(Analysis of genetic diversity in gene encoding structural protein 

of white spot syndrome virus) 

'tl1 r.i1j!lvlmm~n 1'tl~P11M111r.i11tl"~111Yi1 ~n~L~a'tl~. • • 
~'ll'ltJP\1Ml11"l1Ttl° 1111.-B'uruNrf ')~~TVlfYitl" 
"' 

" tu1'1.'lf~r;i'lLL111~r.i111"111'lri'tl1tXLn111m1>.JL~u~1u'tlu1~>.J1n~'tl?11i1~1~nn>.Jm1LYi1::L~u~n~ • • • 
" I 

n~1~1 LlJL'UYi1::LUth::LVlfllLVlULvJ1UU LL~U~iJmn::U1"1LU~'lJ1;jJ11f'IL'tlL~U L'ilU ~UL~U ~'WL"1i1L~U . "' 
I I " I 

~u 1r1fwru LL~::c\i~u :n~iJm11::u1111Lllu'l~n~1~Lf'IU!ilnr.iwrn~'tlL'lf~r;i'lLLvw~111"111'lL'W host ~u1 

U'tlnr.i1n P.monodon L'il'W P. chinesis, P. indicues, P.Japonicus ., P. merguiensis LL~:: 

P.vannamei Lllur1fu ~1'tl>.J1r.i1nYi1~::~ri'tlLtXLn111hf'l1in L'llu 1.J,J1 ULL~l.J ~1'tluu1 t111um1~~u1uf'lf~ 
"' "' "' 

" i11~'1i1m1~n~1f'l'l1l.JLLU1crmL~::f'l'l1l.Jil.J~Ufi"ll'il~UUi~Lf'IT1::~1u1~utf'IN~h~1ur;i'l'tlU1~rl~ . 
I " o 

n~1~1 L"1mmurnYiuu DNA sequence nU~'lU"ll'tl~UUVJL.ifi~Lf'IT1::~ envelop (VP28) ~~~'l'WVl • 
Lllti coding LL~::: non-coding LL~~~'lt.I ORF4 'll'tl-!!Ut.1l-HF15'1~"1LU5'~t.1 ribonuc leotide reductase 

(Wrb6r) ernm1't'i1 alignment nu VP28 ~~~'lU~LUU coding (4 r;i'l?lU1~) LL~:: non-coding 

" (6 r;i1J?1tl1~) hiYiUf'l'l1l.JLL!ilni;h~1u~1~rnu~"J1ra~ wssv 'tlci1~hnm>.J ~~~r.i1ni!un'ri1m1~m~n 
' " 

L"1U alignment nu Wrb6r YiUf'l'l1l.JLL!iln~1~"ll'tl~~1~1.JL1.J~ Vl~1U'lULU~~1 r.i1nm1~l.Jr;i'lra£h~ 
tof I SI tof 

~~~~1~1r.i1mL~~~~1~1 >.n~n~~~~l.J"1 60 r;i'l?1U1~ eJ~Yl1inil~1u'luLu~an1r;i~LL~ 5 repeats 11.J 

r.iun~ 25 repeats ;~-if'il>J~~1in~ihr.i::Ltlu~~~LL~111~1°lXL~u~1ilf'l'l1l.JLL!iln~1~nu"ll'tl~ wssv LULL~ 
..r ci .::~ ., ' ~ " 

~::YiUVl LL~::'JICl~f'l'l1l.J~i'nn~~1UV11~~1UYi'W~"ll'tl~ wssv ~"1 
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(DNA Extraction Technique of Gnathostoma spp.) 

... 
111 l"l'J'li1 ... -'l!"l ')VI tJ1 

'el11011-a!!Yimm~1 LL~:::cJ•1huP11~111r1r.i1rtl'~'Ufi~u Ln111~111. .. . . 
r?J-:iP1 1 ~111nr.i1rtl' "1r.'Ln~ii ~uVlfm . 

,, w ,, 

n1TVI "1~?l'llJLi'.lumnnvm1fii;i1J~"1 ( Gnathostoma spp.) r.i1ntl~1u1~ 111~~1u'lli'.l"1 ~ra 

tl~1'l111Ja.i~ tl~1'lirau tl~1lln1ri tl~1Lil?J-a?Ju tl~1~lol tl~1u~ LL~:::tl~11~~ r.i1n~~1u 1 
~ ~ I ~ 

LL~~..:ic;)'Juriu r.i1nuu~..:iu1-wmfii;i1J~"1Vi1c;) '-!1.,,1mr~ri"1 DNA c;11Ju';Jfin1ri;i1-:i 1 ~-:i~a.i"1 6 1fic;)'Ju 

rl'U tl n niJ~1 YitJYi t11fli;i')~(;) lil1 mfli?l'IL 'U"ll?l'ltl~11~~~1c;1r.i1n111~1"1LVlL')Pl'l!Ly;U'ILLW~'IL~U'l LL~::: 
w ,, ' 

'1fimrn1-wmfii;i1J~"1U'U .,,1 Lc;)L"1uH'L?l\JL'll,r PEPSIN eJ~lJnT"1 L~L"1Tfl~?l~ m-if ii-ifu tJ?Jmfl1?J-:i1u 

"11ra-:itl~11 ~~~ranrnnii 37 il'IPl1 L'll~ L~u~ ~-:i Li'.lumr~1~?J-:i~n1'l:::mrtJ?Ju1 um:::L-w1:::m~1r'll?J..:i . .. 
host 'll?l'l'Wt11fii;l'l~ (;) ~'l 1115"J'"l~1Yitl1flL"1U1-D'n~?l'l'"l~Vl5'TPl'l!LLtJtJ~?l'I n5'1"1 LL~:::L~?J 1c;1-wmfii;i'l~ (;)~ • 
Ln i;lil-:i mr ~..:itl1ii1 LriuH~?J timnii -20 ?l'I P11 L'll~ L~U~ r.ium:::1*..:i 1c;1-wmfi1111 '-!~1uriu~i;\?J..:i mrLllu . " 
~1'\.J'l'U 22 i;i'l ~..:itl11tl~n"1 DNA L"1u1fin1ri;i1..:i1 L~?J~11fimr~L~'-!1:::~'-l~r.i:::~1'-!1rn~ri"1 DNA 

w ,, • 

'll?J..:i-wmfii;i'l~"1?J?Jna.i11c;) 1umrvi"1~ra'liJH 6 ';)fic;)-iuriu ~?l 1fiVi 1 H-wmfi 2 i;i'l tJ?JU~'lU 1 o % . ,, 
sos LL~::: Protenase K Viilru~nn 50 ?J'IPl1L'll~L~u~ r.i1nuu.,,1n1r~ri"1 DNA L"1u1-n' . " 
Phenol/Chloroform ,1fi~ 2 H'Yitnfi 5 ~1 tl'EltJ~':ltJ 10 % sos LL~:: Protenase K ~~ruWJij 50 

,, ' 
?J..:JPl1L'll~L:fo~ r.i1nuu.,,1mr~ric;i DNA 'Lc;iuH Phenol/Chloroform . 1fiVi 3 H'-wmfi 1 i;i'l LUU 

~1'\J'l'U 3 ~~?1"1 n'-1 3 i;i') .,,1n1T~ri111 DNA 'lc;iuH Wizard Genomic DNA Purification Kit , 1fi 

~ 4 1-D-wmfi 5 i;i'l tJ?Juc;)'lu 1 o % sos LL~::: Protenase K ~L1111-uii~u1~)J ~?Jru~nii 50 ?J'IPl1 . " ,, ' 
L'll~L~tJ~ r.i1nuu.,, 1mr~n"1 DNA L"1UH Phenol/Chloroform , ~fiVi 51-n'-wmfi 5 i;i') tl?ltJ~'JtJ 1 o % 

' ,, ' 

SOS LL~::: Protenase K L"1mtl~uu?Jru~fliiLllu 37 ?l'lPl1L'll~L~tJ~ LL~:::L~aJtl1n~'U~Ll1l?Jhi r.i1n . " ,, ' 

uu.,,1mr~ri"1 DNA 'Lc;iuH Phenol/Chloroform . ';)fiyj 6 H-wmfi 2 i;i') "r111~e-iu-:iL'll~'ifLLl1lnLl1ltJH' 

Lf"lira..:i Solicater LL~'J~..:itJ?Juc;)'Ju 1 O % sos LL~::: Protenase K ~?Jru~nn 37 ?l'IPl1L'll~L~tJ~ ~'l'U . " ,, ' 

mr111nr.i~1 band 'll?l'I DNA U'Ulil:::L~flL~tJ'ln'U~?l mr.,,1 Agarose gel electrophoresis ~'I 
' ""1 """ marker VI 'llf"l?l Hindll l 
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Multiplex RT-PCR 

(Development of diagnostic kit for detection of yellow-head and white-spot virus 

in Penaeus monodon using multiplex RT-PCR) 

.. ..i_r:! .. 9 di 
i11r.i1<a!l'Vlu<am~n J''El'lP11~111J'1"'l1nl~fl1'YiJ' ~n'ClLW~'El'l , 

~'li'JUP11~111J'1"'l1TtJ ~w. sDUC\.lJ''ll"1 'J'lPinrnf'Y'ltJ 
" 

" 'El 111~1vi n J'J'l.J n 1J'L Y'l1:;L~U'l n'l mn ~1 i!u~1ij1.JV11.J1Y1~1"'1rut;l'ElmJ'~~1\lJ'1u'lcJi'Loif1~tlJ':;LV1 P1 
Cil Cil 'Iii .. \J 

LL'i'l :;u\lij ~'J'WL 'Wn1T~1\l LLN-.l1'W ij ~'i'l~1 "'1 ru (;]'E) LM~~nr.i tvim'll.J'JJ'El\lUJ':;L VI P1 LL(;]'l 'WU"'l"'lU'Wn~1.J'YilJ~1 
~ .... . 

~ 'Z'l ~~ 111 ~..:i TJ'i'l1 ~1ij LL'W'J t Ul.J'i'l vi'i'l'l ~1 LVI [;JVI~ n Lti'El'l"'l1 nll t1JVl1 n1J'J':;u 1 vi'll'El'l LJ'fl L'Jf~ r;i'J LLvi'l~ vi'll1'J 

LL'i'l:; 1 'J f ~i'J L Vl~'El'l L Wl'l n'i'l1 ~1 L 'WT:;u :;L 'J'i'l 1 ~ eJ1'Wl.J1 'lcJlij ~Yi1n1J'14'u LL'Z'l:;~~1..:i1fi 111nr.i 1\lr.i'tlu LJ'fl . . " 
I ~ ~ I 

~ Ln vir.i1 n L~'Elli'l~'El..:J'J!i'.lvi tviuijfl'J1l.Jl 'J L 'Wn1J'l11J''l"'l~\lLL'Z'l:;U1l.J1'l-if111J''J"'l L 'Wfl1fl~'W1l.JLcJi'LL~'J ~..:i 
" 9' 9' I 

~1 "'1 t1JL 'Wn1J'l1lnr.i1\lr.i'tlm~'El 'l 'l f~li'l~'El'l ~'El 1fimJ'111nr.iVl~1u LL~:;n viL~'J tlJ':;viu viL 'J~1 ~1nf"1ii 
. " " 

m4'u~'l 1cJi'Yi1 n1 J'~ WJ'W1'll vi 11lJ''J'"l~'El1.J LJ'f01 l 'J f~ VI ~1l.J1TC111lJ''J'"l~'El1.J L~'El 1 'J f~i'l~'El\l " . 
" " '!li'.lvii11~vi~'Ell.J1rl'W L1'tm1fim~l11T'l'"l 1M:l'Lii1~1 multiplex RT-PCR 1~~1n1)''el'elnll'l.JtJ primer 2 ~ 

r.i1nu1-L'JC1.l~LU'W conserve sequence 'll'El'lL~'Ell'JT~~..:i~'El-.l'l!i'.lvi tviu1cJi''El'ElnLL1.J1.J primer ~1Vlf'LI 
" " 11JJ''J'"l~'El1.JL~'ElL'Jfai'JLV1~'El'lr.i1n~'J'W'll'El'l ~'W ORF 1 b 'll'W1vi 153 L1.J~ LL'i'l:;L~'El L'Jf~r;i'JLLvi'lr.ivi'JJ1'J • 

" r.i1n~'J'W'll'El'l noncoding VP28 'll'W1vi 453 L1.J~ r.i1n~'i'ln1J'Vlvi'i'l'El'l~1l.J1rnl1lJ''J'"l~'El1.JL~'ElL'lf~i'J 
I I 9' 

L Vl~!l\l l~ LL~ :;;'.i fl'J1l.J L 'J b 'Wn1J'l11T'J"'l ~\lJ':;r;i'u 0. 2 ng ~\l LU'WT:;r;i'u '°1'J1l.JL 'JVl'Cl1l.J1rn 11lJ''Jt<il L~!l L'Jfo'l~ 
" . 

tlJ':;inru 6,519 r;i'J LL'i'l:;11JJ''J"'lL~!lL'lf~r;i'JLLvi'l~vi'JJ1'JLM'lijm1l.JL'JL'Wn1J'l1lT'J'"lJ':;r;i'u 2 ng Ltl'W 

J':;~1.J~~1l.J1TC111lJ''J"'lL~!lL'Jf~1~ 6,084 r;i'J 'llvil1lJ''J"'l~!l1.J~~WJ'W1~'Wnd:J'WmTYi1 RT-PCR LoWU\l 1 • 

.ff 'W zj..:i'li'Ju 1 ~tlT:;viu viL 'J~1 LL~:;~:;vi'J n nl.J~'l 'lcJi'~ WJ'W1 LVlf01i'.lf01mT~nvimvii'.lr;i '°1~~ fl (Total nucleic 

acid) L ~'El L-if~ rl vi~ L~'WL!l LL'i'l:;m f L ~'WL!l l~Vl~!ll.J rl'W vh L ~tJT:;viu vi L'J'i'l1 LL'i'l:;~'WVl'WL 'Wn1Tl1lJ"J'"l~'El1.J • 
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A I"" A I IV d' ~ d I Q Q ... d'd 
n1'ilJ'i'U'u 'i ~~1!JV4'U fi LL~:: n1'it'I nti1~111'J::'VI L \Un~~~ 91'fl n1'iL~'iru8ll'el~~~u 'Vl'i!l'VI .. "' .. 

eJ~ 91 L'el'U L'lf ~1~.u~ tJ 'i~ L 'el~ 

(Improvement of bacterial strains producing Protease enzyme and Optimal 

conditions for the productions of the enzyme) 

.... 
ll 1 fil'l 'lf 1 

...... 
'll'J'l'Vltl1 

"' ' 
m~tlfutlN~1tl~'WflL~'e"l 1.4 SA-NTG-EMS-1 LL~:; 1.4 SA-11-NTG-3 VlCJ~[;}L'e"ltJL'll).)~~1'11 • • 

"' ' 
L '"l f '1J~'e"l-:J L~'e"lVlL~'"l 1nn1~tJfutJ~,:i ~ 1 tl~tJf LV1t1Vi1n1 ~~ n'l!t1 n-:i'll\lvi LL~ ::t.fh11 ru~ 'e"l-:J LL ~~,:i "11 fu'e"ltJ, 

1'1 ~ I .:!Ji I Q I J' ,1' ~ 
LL~ ~,:i b'W b[;}H'"l'\.J, LL~~ -:JLn~t!LL~. pH LL~::~n.JWJlJ ~U'l1 L'll'e"l 1.4 SA-NTG-EMS-1 L'll'e"l1~1H~tl-:J 

' "' 
VlL~lJ1::~lJ~1~fumrn~i;iL'e"l'WL'll).fii~'ltJU~::n11u~-:i\l ~'e"l Fructose 25 g/I, (NH4) 2HP04 25 g/I, 

' 4Qfl I ~ d 

MgS04 .7H20 0.05 g/I, MnS04 0.1 g/I, ZnCl
2 

0.2 g/I, pH 'VlL~lJ1::~lJ[;}'fln1H'"l~'kJl'l'e"l 

' "' 
pH = 10 LL~::~ru~i:iijVimiJ1::~lJi;i11mnr.il'kJ ~'e) 55°C [;}1lJ~1~U ~'ltJL~'e) 1.4 SA-11-NTG-3-42 

\I \I I \I 

1-Dm~1n~t1-:JL~'e"lVlL~lJ1::~lJ~1~fumrn~i;iL'fl'WL'll).f ii~'ltJtl~::n'flu~-:iil ~'fl Fructose 25 g/I, 
' ... 

(NH4)2HP04 25 g/I, MgS04 • 7H20 0.1 g/I , MnS04 0.4 g/I, ZnCl2 0.02 g/1, pH 'VlL~lJ1::~lJ 

i;i11mn'"lf'kJ~tl pH = 8.5 LL~::~ru~JJ)J~L~lJ1!';~lJ~fln1~L'"l1''1) ~'e) 55°C [;}1lJ~1~U 
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.... '1 d' 

e.J~l;)L'fl'lH'l1il enzyme alkaline protease 

(Improvement of bacterial strains producing Protease enzyme and Optimal 

condition for the productions of the enzyme) 

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

r.nnm~"W1L~'Cl CHBg-NTG-EMS (1 :7)-8 LL~:; CHBg-NTG-EMS-31 ~~LD'WLLUl'lvtLfo~ 
~1~1rnc.i~i;i enzyme alkaline protease ~1tlfutl~~~1tl~'W{1~ht1m~H~1nrii'.j N-methyl-N-

, " 
nitrosoguanidine (NTG) Y'ltJ11 mutant V11~,J~1~1rnc.i~i;i1~~~n11L:n'Cl CHB9-NTG-EMS (1: 7)-8 

" .. .ctod d.?I 
LL~:; CHB

9
-NTG-EMS-31 '"l~'W1L'l!'Cl CHB9-NTG-EMS (1 :7)-8 LL~:; CHB9-NTG-EMS-31 'l!~Lu'W 

mutant ~1~r.i1nm~tlfutlN~1t1~'Wfi~<JtJ NTG ~1vhm~~n~1~111<J:;~LV1~1:;~~~1vifomrn~i;i . . 
" L'Cl~L'l!lf Y'ltJ11L~'Cl CHB9-NTG-EMS (1 :7)-8 LL~:; CHB9-NTG-EMS-31 r.i:;~1~1~nc.i~i;i enzyme 

alkaline protease 1J\'~~~!11Lri'ElH Fructose ill~1ru 25 nf~~'Cl~l;J~LU'WLLVl~~rnfu'Cl'W (NHd)2HP04 

' 
ill~1ru 25 nf~~'C)~l;)~LD'WLLVl~~L'WLl;J)'L'"l'W LL~:;Llifi1(;JYl~1LU'W~'Cl MgSOd.7Hp, KH2PO., 

" CaCl2 , MnS04 LL~~ ZnCl2 LU'l..nJh11ru 0.5, 5, 0.5, 0.5 bb~:; 0.2 nfa..ii;l'fl~mlfl1~~1~u ~1,,,frn~'fl 

CHBg-NTG-EMS-31 r.i:;H MgS0 • .7H20, KH2POd, CaCl2, MnSOd LL~:; ZnCl2 LU'Wm~1ru 0.5, 

" " ..... I 4 0 ..... c::if..... I 4 

5, 0.4, 0.1, LL~:; 0.1 nwi;i'Cl~l;)J'l;)1~~1!11U 'W'Cln'"l1n'WtJ~~tJ')1L'l!'Cl CHBg-NTG-EMS (1 :7)-8 LL~:; 
I I I \I I 

CHB9-NTG-EMS-31 r.i:;~1~1rnc.i~i;i enzyme alkaline protease 1J\'~~Vi~C11Vl pH 9.5 d'.J'ClL~tl~Yl 
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n1<a~"a'J~Vl1 bb'fl'U~h.J'fl ~i;l'fl Burkholedria pseudomallei 1. 'U'"1t.1'!Jn ~ LL~::i. 'U~tl'J!i 

~1!1 L~A bil~'fl'fl!I t~i~ 

(Detection of Burkholedria pseudomallei antibody to healthy persons and 

meliodosis patients) 

""' .. 'll'YlVltn 

n1T(;]T'J"l~1LL'Elt.!~1J'El~ Burkholedria pseudomallei "11n serum 'lJ'tl~eJthtJLTr!LlJ~'tl'tlU-
" 

tc;i~~ (~1t.i'lt.i 6 nu) LL~::eJ~lJ1(;]T'l"l~'lll11Yii.J1::~1i'.J~~mut.ilJ::L~~LLlA~'ll1~1::~11~1't.1~ 15 - 18 " . 
VJ~1fllJ 2544 (~1t.!'lt.! 79 nu) ~'lt1':Jfi Indirect Hemagglutination test (IHA) nlJ':Jfi 

Bacterial Agglutination Yi1J11n1Ti;JT'J"l~'lt1':Jfi IHA 1t.i~~lJ1(;]T'J"l~'JJ/11Yii.JT::~1tl~~Cl1Ut.ilJ::L~~ 

LLlA~·111~~ titer < 1 :40 i1~1t.i'lt.1 21 T1U (26.58%) ~ titer 1 :80 i1~1t.i'lt.1 39 nu (49.37%) ~ 
I ' cfO Clf Clfo cf 

titer 1: 160 lJ"l1t.i'lt.i 14 nu (17. 72%) Vl titer 1 :320 lJ"l1t.i'lt.i 1 nu (1.27%) LL~::Vl titer 

1 :640 i1~1t.i'lt.1 4 nt1 (5.56%) ~'lt.1Lt.i~u'lu~ll'lu~'lULTriLl-l~'El'Elt1Lc;i~~ 51 3 titer ~1~c.rn 
o o I 

d c.I ClfO .Q cfO ... 

fl'tl vi titer 1 :640 lJ"l1t.i'lt.i 1 nu (16.67%) vi titer 1 :2560 lJ"l1t.!'lt.i 2 T1tl (33.33%) LL~~Vl 

titer > 5120 i'.l~1t.!'lt.! 3 T1U (50.00%) n1vi111~t.111~ titer lJ1nn11 1: 160 O'tl11LUt.!LTr!LlJ~ 

'tltWL"1~~ ':Jfi IHA ilri'l1lJ~1LYi1~ (specificity) 100% LL~::'4'l1J.JL'l (sensitivity) 75.45% L~'tl 
-. .c:J J' \1 QCll J'... 0 ~ I I 

ric;ivi titer 1 :320 "lllHU 'Jti1JlJfl11lJ"'l1m1:J 100% bbfl~fl~1;.J ~~ 93.17% w~~Lil'V~CilVl titer 1 :640 

100% LL~~rl'l1lJL'l 94.44% ~'lt.!n1T(;]T'J"1Lc;JU':Jfi Bacterial 

Agglutination 1u~~ii1r;in"l~'JJl11YiUT~~1tl~~cnut.ilJ~L~~LLlA~'ll1~~ titer < 1 :40 i1~1t.i'lt.i 72 
o I 

Q CllO cl cfO 

T1U (91.14 %) vi titer 1 :80 lJ"l1t.!'lt.i 6 nt1 (7 .59%) vi titer 1: 160 lJ"l1t.i'lt.i 1 T1U (1.27%) 

~'lt.i1ueJ'll'lt1~tl'lt1~'lt1LTriLl-l~?l'ElULc;i~~ Yiu11il~1lJ titer ~'fl ~ titer < 1 :40 il~1t.i'lt.1 2 nu 
" . . 

cf cto cf > "'" (33.33%) vi titer 1 :640 lJ"l1t.i'lt.i 1 nu (16.67%) LL~~vi titer _ 1: 1280 lJ"l1t.i'lt.i 3 nu 

(50.00%) n1vi111~t.111~ titer innn11 1 :160 O'tl11LUt.!LT'4LlJ~'El'ElUL"1~~ ':)fi Bacterial 

cf '1 "' Q .J J' 1 ci.cf ~ -
Agglutination lJrl'l1lJ~1LYi1~ 66. 7% LL~::rl'l1lJ L'l 98.73% cnric;ivi titer 1 :320 'lit.I iJ 'lfit.!lJ 

I I " " o '1 di ._ .ci1 4 '1. I c.c.1 ci1 ci o 
rl'l1lJ"l1LYi1~ 66.7% LL~::rl'l1lJ L'l 100% LlJ'flrlc;)Yl titer 1 :640 'llt.!LlJ 'lfit.!lJrl'l1lJ"l1LYn:: 66.7% 

LL~~rl'l1lJL'l 100% 
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-I"! ... ..9 " AIQ..I ..a ... ...i 
b 'U'itl'l..J b 'Vltl'l..J egg yolk tellurite ·~1 b'i'"l'iun'l..J'VI bCil'itl3.J b'el~ b ~'el Cil'i'J'"l~1 

cu 

Staphylococcus spp. 

(Comparison between egg yolk tellurite kit and prepared egg yolk tellurite 

for isolation Staphylococcus spp.) 

ll1fl~"ll1 

" r.nnmT~m~1L~'il Staphylococcus aureus 2 ~1U~'Wfi Staphylococcus epidermidis • 
" 

2 ~1U~'Wf LL'&'l:; Staphylococcus saprophyticus 7 ~1U~'Wf lJ1L~tMU'W'fl1Vl1T Baird-Packer 

Agar ~Ht.J~l.Jffu egg yolk tellurite ~Lr;ifol.JL'il-l nu'l!tl~~~'il~1LT'"lXU YlU~1 S. aureus, 

S.epidermidis LL'&'l:; S. saprophyticus t11H egg yolk tellurite ~Lr;i1ul.JL'il-l'"l:;L&\''1J'W1~L~'W~1 'W 

fil'WUn'&'l1-l'll'il-lL'°1L'&'lU'll'W1~L'tl~u 2.2 ii'&'l~Ll.Jr;JT, 1.5 ii'&'l~Ll.Jr;JT LL'&'l:; 3.8 ii'&'l~LlJr;JT mlJ~1~u t11H 
" 
egg yolk tellurite ~LU'W'l!tl~~1LT'"lltlr.i:;'l&\''ll'W1~L~'Wc.i1'W~'WUn'&'l1-:i"JJ'il-lL'°1 fau"JJ'W1~ L'VlajL'Yl~U'll'il-l S . 

aureus, S. epidermidis LL'&'l:; S. saprophyticus 1.8 ii'&'l~LlJr;JT, 1.1 ii'&'l~LlJr;JT LL'&'l:; 2.5 

" ii'&'l~LlJr;JT r;i1l.J~1~u t~umTHmlJ1ruL~'ilL~mriu (tlT:;lJ1ru 3 x 10
8 

cell/ml r.i1n Mc Farland 
' ,, 

nephelometer standard) lJ1°ri1 dilution plate count ~:::~u~1011.~ egg yolk tellurite ViLi;i~ti'-l~tJ 

" L'il-lr.i:;i!rn~'fl S. aureus, S. epidermidis LL'&'l:; S. saprophytic us '1.cJi' 1.0 X 10
13 

CFU/ml, 6.3 x 10
3 

CFU/ml LL'&'l:; 1.2 X 10
13 

CFU/ml r;J1l.J~1~U LL'&'l:;t111-if egg yolk tellurite ~LU'W'J!tl~~1 L~'"llU'"l:::i!u 
" L~'il S. aureus, S. epidermidis LL'&'l:; S. saprophyticus '1.cJi' 1.5 x 10

13 
CFU/ml , 3.5 x 10

3 
CFU/ml 

" 
LL'&'l:; 1.4 X 10

13 
CFU/ml ml.l~1~U ~n~1'll'W1i;)'"l1n Staphylococcus ~,:i 3 species YlU~1 S. 

aureus LL'&'l:; S. saprophyticus r.i:;L'"lT'1.JL~1JLr;JL&\'~ ~'l'W S. epidermidis r.i:::Lr.i1ryL~1JLr;JL~il 
' " l'i'ilu~i!n1'W'il1Vl1T Baird-Packer Agar Vit.J~l.J egg yolk tellurite ~-l'l!tl~Lin1'um'il-lLL'&'l:;~1LT'"lXULif1 

1r.i~1 tel lurite tl1r.idJt.J'&'lr;l'ilmTL'"l1'1.)L~1JLr;J'lJ'il-l S. epidermidis 
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... 
!11 lil'J"l11 

(Improvement of bacterial strains producing Amylase enzyme and 

Optimal condition for the production of the enzyme) 

L~£J 

\I \I \I I 

-ni..i~~tJl'lf..:itlLth.im~~n~L~'Cl Bs,6-NTG LL~:::: 8S39-NTG Viill'l'l1a.J~1a.J1rnL'Wn1rn~111 

L'fltJ1•nfa::::1a..1L~~1~~..:i~~ll1'l::::~L'l.UJ1::::~~ ~t1ru~lli1 55°C L1?1t1u1~1tlfutlN~1t1~'Wfi~'lt1m~H' 
" .. " " " 

" " ' 
~1nl'lil N-methyl-N-nitro-N-nitrosoguanidine (NTG) r.nm!tJU1L~'ClVi~1'Wm~tlfutl~..:i~1t1~'Wf 

r.i1nm~~n~1'l!U1?1LL~::::ma..11ruLm~..:i~1fu'Cl'W~L~~1::::~~'ll'Cl'l Bs,5-NTG LL~:::: BS39-NTG 

~'Cl Fructose (25 g/I), Fructose (20 g/I) 1111~~1~u ~'l'WLm~..:i1tJL111~L'"l'W~L~~1::::~a..1'll'Cl'l Bs16-NTG 

LL~:::: BS39-NTG ~'Cl (NH4)2S04 (10 g/I) ~'l~'Cl'l'l!Ul?l LL~::::m~1ru~ma..11::::~~'ll'Cl'l MgS0 4.7Hp 

~1~fu Bs 16-NTG LL~:::: BS39-NTG ~'Cl 6 g/I LL~:::: 8 g/I 1111~~1~U. CaCl2 ~1~fu Bs,5-NTG 

LL~:::: BS39-NTG ~'Cl 0.5 g/I LL~:::: 0.8 g/I 1111a.J~1~U. MnCl2 ~1~fu Bs,5-NTG LL~:::: BS39-NTG 

~'Cl 0.125 g/I LL~:::: 0.025 g/I 1111~~1~U LL~::::ma..11ru ZnCl2 ~1~fu Bs,5-NTG LL~:::: BS39-NTG 
I \I " I 11 

.di 0 IV I .:::ii .:::ii ~ d .odl 

l"l'Cl 0.125 g/I m~::; 0.0625 g/I "11~~1VlU bb'6'1o;fl1 pH VlWlt.11:::~).J"JJ'il-3'il1~15'L'Cltl-3L'l!'ilVIL'l!'il 

' ' 
~1a.J1rnt.J~111L'Cl'W1"11~1~a..11n~'Cl Vi pH 5 LL~::::'r.lru~i;ii1Vim~1::::~a..1~1~fu Bs,6-NTG LL~:::: BS39-NTG 

~ti 55°C 
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... 
111Pl1'1!1 

~ .. 
Candida o/eophila 141!1'Vi'Ufin~1!1 

q 

(Study on C-source for growth and critic production from 

Candida oleophila mutants strain) 

" \I I \f I 

oleophila ~-rn~u1f n~nt1'llilt1 n-wL~t1..:i L~il 1 uil1~1TVli1m1ii L onii-if w11..:i'tltl1 m~n~ 'lri~i;i1..:inuVI 
I 

0 0 .... - cil i1" 10%, 8%, 6%, 4 Yo LL~:; 2 Yo 'lliln15'L'il5'C\JVI 00450 ~Iii 15.35, 11.80, 21.30, 15.00 LL~:; 

14.50 mii~1vi'1J 1'umii1rumvi~..:i~liltu1'u~ 7 'llil..:Jm5'~2Jn1~ 3.751 %, 1.907%, o.655%, " . 
0.405% LL~:: 0.154% 1111ii~1vi'1J crnmT~m~1mii1ru'JJ'tl..:JL~il(jii~u~iJc.i~i;lilm5'Lr-ilt1JLL~::m5' 

,, ' ' 
c.1~111mlilLlilt1H'L~ilL~'lJ~'Wmii1n.i 0.5 ml, 1.25 ml, 2.5 ml, 3.75 ml LL~:; 5 ml 1'1ilmnr.i1t1JVI 

OD450 1~ 15.85. 15.05, 15.35, 13.80 LL~:: 14.80 mii~1vi'1J 1'vimii1rumlil~..:i~vitu1'u~ 7 

'1Jil..:Jn15'~2Jmllu 3.312%, 3.427%, 3.754%, 3.254% LL~:: 0. 154% 1111ii~1vi'1J c.i~mS'~n~ 
" ' ' 

rl'l1lJL-ifiJif'W'llil..:JLthJ'l111u~iln1H'il1nJ~-l~lil'JJ'tl..:JL=DilYl OD.50 Lt.11't.1Vi 7 'llil.Jn15''-u1nL~LUti 20.80, 

19.25, 22.95. 21. 75 LL~:: 20.25 1111ii~1vi'1J 1'lilmii1run5'vi~..:i~vi1u1'u~ 7 'llil..:Jn15'~2Jmllu " . 
3.619%, 3.234%, 3.850%, 3.970% LL~:; 3.850% (;11lJ~1vl1J c.J~n15'~n~1LL~~..:Jr!1foil'WVllil 

LLVl'WH ~~'°1Ll11~ l.Jil~Ll11~ LL~'°1Ll11~ n-parafin LL'~::1tri5'~ 1'vimTL'il1'1J~..:l~lil~ 00450 L'WtJ'W~ 7 

'JJ'tl..:imrn2Tn1~ 4.980, o.631, o.521, o.649 LL~:: 0.120 1111ii~1vi'1J 1'vimii1rumvi~..:i~vi1urru " . 
~ 7 'JJ'tl..:imrn2Jn1~ 1.694%, 0.1 15%, 0.077%, 0.00% LL~:: 0.00% 1111ii~1vi'1J 
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CV o' 

Candida oleophila i't1!l'VfUfin~n!l 
q 

(Study on Nitrogen source for growth and critic production from 

Candida oleophila mutant strain) 

L~U 

.... cl ... 

~1~~~1 ~')'J~U1 

'el1~11!lvlmm.~1 ~'Jl'JUPl1~(;1)'11il11UV'l1V'l11CU L~Pl~~~ufi " . 

lil1ne.J'Cln11~n~1n'l~Jl1'J::~Li.n11:;~ii1um)'Llil1'cyLL'Cl::mrn~(;Jm!?l=D(;J1n'll'il'l~~i;i" Candida 

oleophila ~1~1il1nn1)'~l!n1uminm.rnr;i Yeast Malt extract broth LLiJiJL\\'mmPILUL'J~1 1 - 7 
" II ti I 

1'u L"1Um~1n~U'IL~'ili'.Jrir;i1iiL-ifii-ifu'll'il'IU1i;i1~n~tri~LL(;Jnc;h'lnuYI 10%, 8%, 6%, 4% LL~:; 
" 

2% ~1lJ1H11'!?1n1nlil1'cyL~iJL(;J~'l~!?I~ 00450 1Ji' 15.35, 11.80, 21.30, 15.00 LL'Cl:; 14.50 

i;i1l.J~1c;iiJ LL~ ::1'"1ml.l1rum"1~'l~"11Ji'tu1'u~ 7 'll'il'lmrnl!n1Ji' 3.754%, 2.907%, o.655%. 
' ,, I 

0.405% LL'Cl:: 0.154% ml.l~1c;iiJ Lij'tlH'L~'tlL1l.l~umii1ru 0.5 ml, 1.25 ml, 2.5 ml, 3. 75 ml 
\I SI I II 

LL'Cl:: 5 ml 1um~1)'L~U'IL~'tlYli:lrir;i1iiL-ifl-l-iftJ'lJ'il'IU1i;i1~n~'lri~ 10% ~1ii1rn1'"1n1)'Llil1'ryL~iJL(;J1Ji' 

~'1~"1~ 00450 1Ji' 18.85, 15.05, 15.35, 13.80 LL~:; 14.80 i;J1l.J~1c;iiJ LL'Cl !:1'"1ml.!1n.lm'"1~'1 
" . " 
~"11Ji'tu1'u~ 7 'lJ'il'lmrnlTmuu 3.312%, 3.427%, 3.754%, 3.254% LL~:; 3.523% (;J1lJ • ,, ' 

~ 1 c;j'iJ eJ ~ n 1 )'~ n~1 m1 lJ L-if wn tJ'lJ'il'I LthJ'li;iui;i'il n11Llil1ry L~iJ L(;J'lJ'i}'l L~'tl LL~!:n11e.J~ (;J n)'"1=D (;J1nVi 

fl11).JLifa.Jifi.mJtJtc;rw 1 %, 0.75%, 0.50%, 0.25% LL~:; 0.00% ~1l.J1rn-5'c;imnr.i~-n 1~'1~V'i'll'tl'1 
• ti " • 

,, ' 
L~'il1um1~l!n1Ji'YI 00450 Luu 20.80, 19.25, 22.95, 21.75 LL~:; 20.25 ml.!~1'1iiJ LL'(l::ir111 

mii1rum"1~'1~"1LtJ1'u~ 7 'll'il'ln11~l1'n1Ji'LUU 3.619%, 3.234%, 3.850%, 3.970% LL'Cl:: 
I ,, ,, 

3.850% i;i1ii~1c;iiJ 91ne.J~n1)'~n~Lm~'l1uti;inr.iuVi~1?1~'il'IL-D1um~1n~u'IL~'il1Ji'LLri LtltJ'l(;l'W 
,, 

m1-u LL'illJLlJLi:lu-i'ClL'r'J(;J LL'illJLlJLi:luu1mr.iui~:nvJ(;J LL~::Lri']u V'liJtl1 L~'ili1mnr.i1ruL~tJL(;J~'l~l11 
'tJ .., " ' 

' 
'lJ'il'lm1~l!nVi 00660 1~ 23.20, 24.1 5, 22.15. 19.85 LL~:; 23.1 o (;J1l.J~1c;iu LL'Cl::1'111ml.!1ru 

m'!?l1Ji'~'IM1L'WirtJ~ 7 'lJ'il'l~1)'~l!n1Ji' 3.523%, 5.237%, 0.847%, 2.368% LL~:; 3.196% (;11lJ " . 
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~~~~~~11~bUu~1~~~effu~~un1~~~~n~~~u~~~~1nn1~~~~~~1~ 

n1n~~b=ii~ b~ Prbb'U'U~'U~1n1 rar 1~~~~~~~V1~1~~t;UV1fl~'l.hun~1~ (37° C) 
• cu 

... 
1111"1'J'll1 

(The effect of Alkalinity on the mesophilic acidogenesis of 

Anaerobic digestion of tomato solid waste) 

ri'il 1 iX Ln '1ll1 cy~1 i;l'i}~..:i LL'l '1l~'ill.J ~..:ill1~'\J 1r.i~r.i~~m~n1fim1ri1~'1l'll'il..:J L~~'il 11'ilti1..:i L ~l.J1~~l.J LL~~tl1 

l.J1 L fl iX Ln '1ltl~~ Lti"llu L'1l£J~1 mm~ i;i n1'1l~'!Jvi~~..:im ~£J n1~1.J'l'\Jm1~l1 n LLuu~um m Pl~'ilru~11ij . " 

~'Uvi~u (Acidogenic Bacteria) ~11ttt~m'1l~'!Jvi~uLn'1l~'U r.nn~'Ur.i~~nu11tl11L'11£J'"j~'IJV11u 
~1Yi'ln~L~m-if'il..:inumm~i;in1'l!;:JLV1'\J (Methanogenic Bacteria) 1~ri1'l!~'lfl1Yi m1~l1nmn 

' " ' 
l.J~L~'il LVl Pl L ~'El L ttt~n1'11~'\JV1'fo1'11U n1~U'tl'\Jn1 nl.J~L~'tlLVl PILL1X..:J ~~l.J nutl1n~'\J1 iXiJl"l'l1l.J L-if l.Jon'\J 10 

" " ' -IQ .... - 00 llV q. .-4 I I I 

n1l.J (;l'tl~i;i1 r.i1n'\J'\J~n 1 3 'l'U 'U1'U1~l.Jnl.J1'lL'°1~1~~ L'Yi'il~1'°11 pH m Alkalinity LL~~'°11 Total 

Volatile Acids r.i1mn1 m1Vlr;)~'il'l'Yi1.J~1f'l1 pH 6.7 - 8.5 fi1 Alkalinity 'iltjL'IJ'ri'l..:J 1,300 - 2,090 

ij~~nfl.Ji;l't)~i;i~ LL~~ri1 Total Volatile Acids 'iltjLkl'li'l..:J 630 - 255 ij~~nfl.Ji;l'il~i;i~ r.nn~~n1T 
a1.41 ,, Qil1.C:J' II Cill1 

V1'1l~'tl\J"l~L~'\J'l1Ll.J'ilfil1 Alkalinity l.J'°11L'Yil.J'll'\J LL(;lfil1 Total Volatile Acids l.Jfil1~'11~\J r.i1nm1 

' " ~Lf"'ln~tfn1i;i~'\JV1TuYi~~i;i1~r.i1n~~uu'Yiun1'1l~'Uvi~u~..:i\l ~'Cl n1'1l'tl~;n~n nT'11L'YiT~'il'ililn m·'111'il 

L'l!U'l~n n1'11U'lmn n1(;)L'C!L'l!LL'lnn n1'11LL'lnn LL~~L'ilV1fi1'\J'il~ 
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/l11'11'll1 

(The effect of Alkalinity on the thermophilic acidogenesis of 

Anaerobic digestion of Tomato solid waste) 

ri'El 1,X Ln (;)U n.JV11 m'tl~.:J LL') (;l~'ill.J ~.:JU1~UL 'il~'il:::~ n~1';jfimrn14' ~"ll'El'I LVl~'fl L 1'fltl1'1 L Vl:J.J1:::~lJ LL~:::tl1 

l.l 11-rL iX Ln ~iJr::: Lt.!1'1 'L~t1Yi1mm~111 m~~u'Vl'!-~-:im ~ti m:::u')umrn:ir n LLuuiaum m l'll~'il ruvinn . " 

~-:i (55° c) LllumrtJ'ilt1~~1t1~u'Vl1'6~1r'L~t1r.i~u'Vl'!-t11 un~lJ~ L~mif'il-:i1 umrn~111m'(;l~U'Vl1tf " . . 
(Ac1dogenic Bacteria) vh 1 m~ nr~~'W'VlTtJLfl ~~'W 'il1 ni!ur.i:::~ ntl11u1 -n'i:~tJ~~'W'VlTtJ~1Yl') n~ L~m 
oif'e1.:inumrn~111n1'lliJL'VlU (Methanogenic Bacteria) tl11tJ1.jf1uitlVli.:i-:i1u~'lfl1Yl fl1Yl mrvi:irn 

' " I 

n 1 nl.J::: L ~'ti L 'V1 I'll L~'il L m~ m'(;l~U'Vl'!-t11~t1n1nJ'e1Un1nl.l:::L~'tlL'V11'11LL1X'I eJ~lJ nUU1 ni'WL ,Xij F\')1l.J L oif lJoif 'W 
\, " I llV o Q (V llV 00 llV C:llo rd I I I 

1onrn 111'tl~ 111 r r.i1nuu"'ln 1 3 ')'W u1u1vil.lnl.J1')Ll'ln:::vi LYl'ElVl1Fl1 pH ri1 Alkalinity LL~:::F\1 

Tota l Volatile Acids r.i1mrnmr'Vl~~'e1-:iYlu~1'"11 pH 5.0 - 6.0 '"11 Alkalinity 'e1tj1u'll'l-:i 800 -

1,360 iJ~~nfl-lm'e1~11lr LL~:::'°11 Total Volatile Acids 'tltjLU'Jl')'I 1,915 - 2,415 iJ~~nflJul'il~l1lr 
• "" c:i1 ~ J' f\ cJ. . . Q1 

1'11 Alkal inity \u-rl 'N'Vl1tl"ll'El~ "ll'El~n1nw1'6'l'fl~a.Jf11~'Y'la.J'll'W ~'W'llN~'Vl"11 Total Volatile Acids l.JIPl1 
I !,. .=ii 41 J' I crJ' I ~ 

Fl'e1U"11 1 '1Fl.:J'V111l~'e1(;)n1r'Vl~~'e1.:J Ll.l'e1Fl1 pH ~.:J"llU m Alkalinity n~.:i"llu 1'11 Total Volatile Acids lJ 

~1 ~(;)~,:i ~.:JV1lJ1t1~.:in1r~~111nr~1~~'Elt1~.:i L~'El1~~1lJ1rneJ~111nr~~u'Vl'!-t11~lJ1n~u~-:i~'El'IF\')Ul'llJ • 

Ml1') :::L~LVllJ1:::~lJ hJ1iX'"11 pH ~-:iLnu1u ~-:ir.i:::Vi11~~~111m-~L~~'e1t1~-:i r.i1nmr';jLl'ln:::ifYlu'llil~ 

"ll'tl.:Jm'(;l~'W'Vl1tf 1~LLri m~'El:::~~n nr(;)LYlr~'El'Eliln nr~L'ElL'JIU')mn nr~u')mn nr~L'ElL'llLL')ttn 
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n1'i'Vl1~1i;lu cDNA LL~~n1'iLL~ ~.:J'el'eln"ll'el.:i 'Ctl1;iu LF1'i.:i~ 1'1.:i"ll'el.:J 

l'l~1Hi'el L'iFlir'l L 'Vl~'el.:i"l un-3n~1 ~1 • • 

(cDNA sequencing and expression of structural protein of yellow head virus from 

Penaeus monodon) 

... 
1111"l'l"lS1 

' ' ... 
rl'l1a.J L~tl~1t1Vl1'l LM'l=t~nr.i 1 ULL~'lJ'B'l n1S'~'l'B'Bnn..:imn~1 LUU'Btl1..:ia.i1 n ~..:im n1S''lJ'B'l n..:iVi LUU LS'li\U 

c&.9 ' ' ' ... 
V'lU~1u1'L'lrui'l'll 'B'l~'llil :::il~L~~'B'lrel'BU~i;)lil1n~..:itJ n~ u1'L'lru L~~'BnU1'llilf..:ir.i:::V'lU~rl'BU-if1..:iL~~'B'l 

' ... 
n..:iVi LtJUhlilr.i:::num\.nS'iJ'tlt1M LL~:::mt1!11tlLUL'l~1 2 -3 i)u 'l1UiJ~u\11rJ\°r11n15'~1~1~U cDNA • 
'lJ'B'lLUS'~ULrtN~11..:i (structural protein) "ll'B'l YHV Li;Jt1~1~1i;1u DNA "ll'tl'l p135 (envelope 

' ... 
protein) LL~::: p22 (capsid protein) r.i~tJ11nn~1~1i;1u DNA Vi\rJ\i!uu..:ihJ~a.i\!S'rui;l'tl..:i°r11m1~1 

~1~U DNA ~nlilf..:iL~ 'BL«lrJi'-if'B~~~~ni;l'tl..:i U'Bnr.i1n~u..:iHi'°r11mS'Llil~uuu p65 (putative 

envelope protein) ~..:i\rJIV111u~1~u DNA LL~'l L'ih~ expression vector L~r.J~(;]L1h~u L~'B~"'l::: 

u1a.i1~r;J.Ju1 Lilu1''"1~u ~..:i1h1nn~1u..:i\il~1l.!1rn~~r;ittls-~h.liei'tlm.J1'l~ ~~Lt.l'Cl'W'l(O)(;lr;l'Cl~i'.im~ 

Yli;)~'B..:ii;i'B\u 
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(Improvement of bacterial strains producing Amylase enzyme and optimal 

conditions for the production of the enzyme) 

1 \Jif r.ir.iu\JL~iJ m ~tJfutJ~-H~1t1~\JfiLLtJ rivh1ti L ~'il~'u.i1rn eJ~c;i L'il\JL'lllJL~lJ'l n~\J tr;iti • • • 
' " 

~1lJ1rn~11~,,,~1t1i3fi L-rl\J m~~11~Ln r;imm~1t1~\Jmr;iuH'~1nriii ~'11 \Jmrnr;i~'tl'll1H NTG • 

" " II I II II II o " 

tJ~::n'tltJ"ll'il'l'Cl'lVl'ln~tJ'IL:n'il ~'llJ'1'1 pH LL~::'r_JCUVli;Ji1ViHL~tJ'IL1'il YitJ~'lL:n'il A-NTG29* Lij'ilL~tl'I 
" " ' 

L\J'il'lVl'ln~tJ'IL1'ilViu~::n'tlu'1l'lmLU'l-if'l'lLYi(;l (C-source) 25 g/I, yeast extract (N-source) 15 g/I 

MgS04 6 g/I, CaCl2 0.05 g/I, MnCl2 31.25 g/I LL~:: ZnCl2 31.25 g/1 LL~:; pH 'll'il'l'il'lVl'l~ 

lt " I I " 

L~ENL1'ilLU\J 9 LL~::tllJYi'r_Jru~i:in 37°C YitJ~'lL~ activity ~'!~(;) ~'l\J A-NTG30* VlL~tl'IL\J 
" " ' cl -4 Cl!,. I "' 

'tl'lVl'ln~tJ'I L'l!'ilVlu~::n'tltJ(;l'ltJ fructose (C-source) 10 g/1 , yeast extract (N-source) 15 g/I 

" " So 6 I C C 0 05 ""' "" .!'I 'I " Mg 4 g I, a 12 . g/I, LL~:; MnCl2 31.25 g/I LL~:: pH "ll'il\l'El1Vl1H'Cltl\IL1l'ElLu\J 5 ~,,, 

activity ~'!~(;) 
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(Improvement of bacterial strains producing Lipase enzyme and 

Optimal conditions for the production of the enzyme) 

n1A~~1 ~~1~u1 

'!11~1~!lvlllinH1 mr.i1~u "ll~'IJ1~ L"r'lflL'J 'l! ~~ 

I I " I I I 

fUFl'J1l.J~'IJL'"l).J1 nYir.i:::U1).J1 H'Y11~ ~1'\J'tl1"'1~L Yi'El L ~'tl1"'1~'l!u~ir'IJi'.i n~'IJ ~~ Yl~LL~:::LU'IJYltJ'El).JfU 
" "' ' nu~ u 1tll Fl ~~ir'IJ L 'IJ~1'1J':l4' u\lL~Vi 1 n1 ~tlfutlN~1tJ~'IJfir.i ~'IJYl ~uVi c.J~ (;l L'El'IJ 1 •.n.11~ Ltl~ LL~ :::"'1~Jl1'J::: 

"' " "" 
cl ..! ""' c1.-... L ~" J' o _: .d a VlL"').J1:::~m"r'l'ElLW1~'1JVlmc.J~(;lm).J1C'WL'El'IJ 'JI).! L~~~"ll'IJ r.i1nmrn1L'l!'El AU~33 LL~::: TR 'l!~LU'IJ 

LLU FlVi!Su~c.J~(;lL'El'IJL'J!).J1~Lt1~1~~~~~ruwJn 37°C LL~::: 55 ° c (;l')).J~1~U ).J1Ufutl~~~1tJ~'\Jf~'JtJ 
m~H'~1nFli'.I NTG LmtJULYltJUrl1Ji1'JLL(;l'\Jvl~L~'"l1nm1tlfutJN~1tJ~'IJITT~tJH'UVLL~:::EMS ~'El • • 

' 
. 4 ... 1 "cl 1 .-AUAi-E MS 4 -4 ' AUAi-UV 10 ' TR-18-8,8 LL~::: TR-18-3,3 YlU'J1).J'JLLi;J'IJV1Vl ~).! activity "ll'El~L'El'IJ 'JI).! 

' " 
1~Ltl~i;'hnt)1 ~-.lL~'ElnL~'El AU~-EMS4-4 'AUAi-UV,o 'TR-18-8,8 LL~::: TR-18-3,3 ).J1Vi1m1Pim~n 

~Jl1'J:::~L"').J1:;~).Ji;l'Elmrn~i;i L'El'IJL'l!).J1~LtJ~1~LLri LL"' ri~Fl1fu'El'IJ , LL"'ri~L'IJti;inr.i'IJ , LLin1i;i, pH LL~::: • 
' "' C. I I .. 4Cli 0 .., 4 di .... 

TJC'W"'J:J).l Yl1J'J1LL~~~Fl111J!l'IJV1L~).J1:::~l.J~1~11JL'l!'El AU~-EMS4-4 Fl!l soy bean oil 0.3% c.J~l.JnU 

fructose 3% AU~-UV10 ~'El olive oil 0.3% i:J~).JrlU fructose 2% ~'J'IJL~'Cl TR-18-8,8 ~'Cl olive oil 

0.3% i:J~).Jrl1J fructose 5% TR-18-3,3 ~!l olive oil 0.3% c.J~).Jrl1J fructose 2% 
' "' "' 

LL~~~L'IJLf;l1L'"l\.!ViL"').J1:::~).J~1~fUL~!l~~ 4'1!U~L~LLri AU~-EMS4- 4 ,AU~-UV10 , TR-18-
' 

8,8 LL~:::TR-18-3,3 ~'El (NH4)2HP0 4 0.25 % MgS04 m).J1ruVi L"').J1:::~).J ~'El 0.4 g/I , 0.2 g/I , 0.6 

g/I LL~::: 0.8 g/I i;J'l).J~1~1J CaC03 m).J1C'W~L~).J1:::~).J ~'fl 0.05 g/I, 0.02g/1, 0.05 g/I LL~::: 0.1 

g/1 i;J'l).J~1~1J MnS04 .H20 mii1ru~L~).J1::;~).J ~!l 0.6 g/I, 0.2 g/I, LL~::: 0.8 g/I f;l1).J~1~1J 
" 

'IJ!lnr.i1n'1YlutJ1m1L&il-J MnS04 .Hp ~~L'IJ production medium hJi'.lc.i~i;l!l mrn~i;iL!l'IJL'l!l..11~LtJ~ 
I " " " 

ZnCl2 ml-J1ruViL~).J1:::~).J ~1~frn1!l ~~ 4 ~!l 0.8 g/1 , 0.4 g/I, LL~::: 0.8 g/I ~1~frn1!l TR-18-8,8 
I " " ! " " I 

LL~:::TR-18-3,3 ~')'IJ pH ViL~).!1:::~).J~1~frn1!l~~ 4 'J!U~L~LLri pH 5 LL~:::!lru~llnViH'L~tJ~L1!!Vi . "' 
" " I I " 

ml-J1:::~l-J~1"'frn1!l ~~ 4 vi1~ri'IJ ~!l AU~-EMS4-4 VI 30 ° c AU~-uv10 Vi 42 ° c ~'l'IJL~!l 

TR-18-8,8 LL'~::: TR-18-3,3 ~ 55 ° c 
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... 
ll1fl'J"111 

n1'3P1n'l!t1~:f'fl Burkholderia pseudomallei i.u~u 

...... 

(Recovery of B. pseudomallei in soil) 

ti;iu 

'Jl')')VltJ1 

~n~1 Burkholderia pseudomallei 6 ~1t1i'Wf L~LLri B. pseudomallei ~1t1i'Wf 797 a 

" hemo, 798 ahemo, 800 a pus, 801 a hemo, 802 a plural fluid LLf-1::: 803 a hemo L"1t1vi1mrL~t1~ 

L~'tl L'W nutrient broth LL~')tl11uui.i~ 37 'tl'lfill1L"l!f'l L=Dti~ LU'WL')f-11 24 i') Li.J'l 1'111mi.11ru cell 1 mv\ 

ur:::i.11ru 10
8 

cell L"1t1L.if standard's Mcfalland i!u~1'W')\J cell ~i'.j~~ (viable count) L"1t11.if 

'tl1i.nr plate count agar tl1L~'tlL~f'l'lL\J~'W~t.l1'Wmr~hL~'tlL"1t11.if~ru"1JJij 121 'tl'lfill1L'llflL;fo~ LU\J 

... ' 
L')f-11 15 'W1Vl r.nnmrvi"1fl'tl'l YitJ')1 

B. pseudomallei ~1t1i'Wf 797 a hemo, 798 a hemo, 800 apus, 801 a hemo, 802 a 

' " 
plural fluid LLf-1::: 803 a pus "l:::~1i.11rn~r')"lYiULv\'t'W~'WLi'.J'tli'.jL=D'tl'tl tjur:::i.11ru 6.6 x 10

2
, 

" ' 
1.65 x 10

4
, 2.4 x 10

4
, 5. 1 x 10

4
, 7 x 10

4 
LLf-1::: 7.7 x 10

4 
cell/~'W 1 nfi.i ~1i.1~1"1u"1~i!'WL\J~i.JVi 

0 J' "" Q J: ., - ..J 4 c. .... d 0 

vi1mr~n"l"11L'll'tl"l:::~'tl~'-IL'll'tl B. pseudomallei 'tl~ ~'W"1\JL'Ufltl 4.82 x 10 cell/ (;l'W 1 nTi.J "l'l"l:::vi1 
" I II I II 

1~~r'J"lYiUL=D'tl B. pseudomallei 1~ ~')'WL'W~'WVi1iJ1v\t.l1'Wn1r~1L;'tlViL~L=D'tl B. pseudomallei ~1tl 
" " ~'Wf 800 a pus LL~')Vi1n1TA''W"11L1'tlL(;ltl~flL~mn'WYiU~1"l:::r1i''tl~i'.jilii.i 1ruL1'tl'tltjLi.J~'W1h:::ii1ru 

5.1 x 10
6 cell/~kl 1 nf;.i ~~r.i::vhmr'1lnr.iYiu 

" " mri?i'W"11L;'fl B. pseudomallei Li;it1H primary media i;i'flhJi1 Mueller Hinton Agar, 

Blood Agar LLf-1::: Ashdown's Agar tlii~ 37 'fl~fill1L'll~L~tl~ LU\JL')~1 2 i')Li.J~ U1Lr!L~il~i1~n~ru::: 
I " 

L'UYi1::: ~'fl i'.j~i]')~ LL~~LLU\J LL~:::L~tl')U\J U1'-11U'fl'-J~LLnrii ~n~ cell TUYJ'tl'Wi'W ~(;l~LLnrn~u ch 
" 

I " 

Ui.J'W1'W 2 - 3 il'W "l:::Yiu cell Viuf-11t1li-:i~'tl~~i;i~L-ifiiL~'WL"1i'.l'tl'WL;iin~i;iaJl'tl'Wtlfl1t1 vi1 confirm test 

L~'tlLU'Wn1TU'W~'W~1LU'W B. pseudomallei L"1tln1n1"1~'f!U oxidase ~-:i B. pseudomallei L~t.Jf-11.J')n 
" ' LLf'l:::vi1n1rV1"1~'tlUVl1'l~')Lr!i'.iL"1t1~m1ii~1i.11rn1'Wn11Htl1~1f'l'l!U(;li;i1~ 1 ~~ B. pseudomallei 

" " ~1i.11rn1.iftl1i;i1f'l L-Arabinose, D-Xylose, LL~:: Glycerol LLi;ihJ~1ii1rnHu1~1fl Sucrose, 

Trehalose LL~::: Dulcitol Lv1 
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ll1 Ft1'1!1 

n1'iLfll~'IJ arginine deiminase gene r.nn Lactobacillus sp. 

" i;i·u1 degenerate primers 

(Cloning of arginine deiminase gene of Lactobacillus sp. 

using degenerate primers) 

lVltJ 

... " ... '!l?l·rnu pathway Fl?! arginine deiminase, ornithine transcarvamylase. 

carbamate kinase Fl')1).JtJ1~t.!L'"l'll'tl..:J pathway~?! ~1).11HH·J~(;I ammonia ?J?Jn).11L~).11n ~..:JLUU 

uT::Lu'l!tl°!?l?Jmrn~(;l~1T~~11"1ClJ~?l tetramythrlpyrazine (TMP) L"1mn"1r.:i1nmTtl1iJ~mm 

T::~~1..:i ammonia LL~:: acetoin lactic acid bacteria d'.lur.:i~uY11-u~i.l1~uh'lumrtl1).11~n~ • 

ADI pathway LL~::f'li'nEJ/11Y'ILUn1TLUU~c.J~(;I TMP Lti?J..:ir.:i1n~1).11rC'lY'IUL~ULL~~..:J?l1~1rn,Jni')1U 

LL~ ::hl LUU~U(;lr1EJ Lactobacillus sp. ~ LLEJ n 1~r.:i1 nLL ~~~m~1Tl111..:i 1 1~ ~ ntl1).11Yl"1~?JUFt':l1).J 

~1).11rC'lLt.ln1TH' arginine LL~::mrc.J~(;I acitoin r.:i1ni!'ur.:i::~ntl1).11~n"1 chromosomal DNA LL~:: 

DNA ~1~r.:i::H'd'.lu template 'lumrvh polymerase chain reaction L"1t1H' degenerate primer 

" 
L"1Eln1TH' BLAST program LL!?li'.jFt':l 1).JL~ij?Jt.inu1 t.i~':lt.i DNA 'll?l..:J Streptococcus pyogenes. 

Lactococcus lactis, Streptococcus pneumoniae, Listeria innocau 
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(Screening of Bacteriophage specific to some pathogens from sewage) 

" " 
n 1 T~ ~ tJ '"1 f,,:iuijrj' (;]Cl tJ T:::iq-.:i '"11 t.ln1 J'(;]n9~1 LL U '"1mL 'fl°r'l19 . 

I I I ti' ti t.i 

LTA ~\l9::; LUt.!LL t.l'"J V11\l L t.ln1TUT:::tJ n ~ -n'LL Vlt.imtJB~'lt.l:::L Yl'el mTfm~n LT'"1 mruYI L~'el LT'"1°l!t.l~'el f1l'elm 

" tJ~~r:it.i::: n1T(;]T'l9~1LLU'"1mL'fl°r'l191-ifr)fi Plaque method LLU'lLUt.l 3 ~t.l(;]'f:lt.l ~'fl 1) mTl°l"1LLtJn 

LLU'"1ViL1'tJ91n~1L~tJ 2) m~VJ"1iq'flum1 l.lbt11'elmtJD~'l'W::: m'l::: 3) m~L~l.J~1'W'l'WLL~:::mn11"1iq'elu 
' " rir:i1l.J~1L vn:::~:::wi1-.:iLLu'"1mt'el°r'l19 nrnLu'"1YI L'~·tJYl1°1"1LLtm 1cn t.J~n1T(;]n9vi'1'eltl1-.:i tl1L~ tJ 12 LLiA-.:i 

" tJnn!J~1LLU'"1mL'fl°r'l19'1J'fl'l Enterobacter aerogenes 91n'W1L~tJ'll'fl'lLHWmu1~~~:::l.J-.:i~!JLn~1"1 

~ULLU'"1mL'fl°r'l19'1J'el\l Coagulase negative Staphylococcus aureus LL~:::'JJ'el\l Pseudomonus 

" " 
COii 91 ni11 L~tJ'lJ'el\l LN~mu1~~T:::l.J'1~!)Ln~1"1 t,Jiql.JrlUU1L~tJ'lJ'f)\l LN~mu1~mn'l! ~ULLU'"1m 

" 
L'elvl19'1J'fl'1 Escherichia coli LL~:::'ll'fl'1 Coagulase positive Staphylococcus aureus 91ntJ1L~tJ 

" 
'lJ'el\l lN~mu1~T1l.J1flU ~t.Jiql.J nutl1 L~ t.191 n LT\l~mu1~~T:::l.J\l ~{) Ln~1"1 

" " " mrn"1~'fl\J Af\luHmtJB~r:it.i:::nl.J s 'l!il"11'Wmrn"1iq'flu'"1r:i1l.J1r:i 'll'fl\JL~'fltT'"1 1cnLLri L(;]r;i~1-

1'llA~t.i iqL(;]~Ul(;]~tJ~'W n1'W1~tl~'W L~'Wu~~~t.!9 LL~:::ri~'fl LL~l.J L°r'lil'"1'fl~ tJnn!J~1 Coagulase 

negative Staphylococcus aureus (LL~'C'i\JLN~mu1~~~:::l.J\lf1!)Ln~1'1) Enterobacter aerogenes 

" " LL~::: Pseudomonus coli ~1lf111lmtJB~r:it.i:::-K\l 5 'l!il"1 ~'l'W Coagulase negative Staphylococcus 

" aureus ( LLW~\l'"1~'fl\JLLiqtJLLiqu) ~'flf1l'elt11UD~'lt.1::: 4 'l!\1"1 tlnL~'WL(;](;]~1L'l!'"1~t.l Coagulase 

" positive Staphylococcus aureus ~1ll1i'elt11UD~'lt.l::: 2 'l!\1"1 ~'f:l L~'WU~~'W~ LL~:::'"1~'elLLTl.JL°r'lu 

A'fl~ LL~::: E. coli ij'"1'l1l.J~'ell1i'elmtJB~r:i'W:::LVit1\l 1 'llil"1 ~'fl L~t.iU~~'W9 
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.... 
111 Fl'l'ii1 

n1 T~ ntt1"'1 '"1')1).J L"'lJ1:::~lJ'll?l'l~1TY'l1~L-n1 i.imrn~ i;i i;i') L1-:i~~k!Yi~u~1-D L~lJUT:::~Ylfll11Y'l • 
" 1i.1n1Tu1ui;itl1L~uLL~:::'lJu::: ~1lJ1rntl1'ltlHi.~?Jth-:i~:::i;i'ln LL~:::~~i.1Ylruu-:iri-:iiJirli;i?JriT?J(;l'l~i.11i.1 . ~ 

" " I 

'li;iu~n~1~1TY'l1 5 'J!il(;l ~'Cl h-if11 LLn~u mntl1i;i1~ ;L~?JU LL~:::LLU'l-if1'lLY'l(;l rl1J'~~k!Ylru 6 

~1u~i.ifi ~'Cl Sk7, sk1 o, sb1, rs. Mas LL~::: Hbb3.1 'li;iutl1~~i.1YlruLLi;i~:::'J!ilc;i~~"nu • • 

~1TY'l1LLi;l~:::'l!ili;i1i.iiS'i;JT1~'lkl 3 : 1 (WIW) i;in~iru~1kl'lkl,~k!YlrUL~:).J~k\LL~:::Ln1JH~~n.mi:i~~?l'l 
LL~:::i;JT'l~i1u~~k!Ylru1i.1~1rn1Yln 30 1'i.i ~i.iriTu 120 1'i.i 'li;iui)fi viable plate count Yi1J~1 • • 

t Q Cll ., 4 Cilr I .:::::. I tV cJ ... 
~1 TY'l1 LLi;J~:::'J!k!(;l).J rl'J1).J L "'"1:::~lJnui~i.1YlTULLi;J~::;'J!i.1(;)LLi;Jni;i1-:i ni.i ~1TY'l1Yl L"'lJ1:::~lJnU Sk7 ' 

' ' 
sk1 o LL~::: rs ~?J LLu-:i-if1'l'ltic;i ~1i.1h-if1'lL"'"1:::~lJnu Mas LL~::: Hbb3.1 L'1?J-:i~1mi'.j?J LnuH 

" tJk\LL~'l L:U?Jnu-:i ri-:iiJ~1kl'lkllJ1 n ~'lk\LLn~UL"'lJ1:::~lJrlU Sb 1 Jl1UL kl 80 tJkl LLU-:i-if 11 L Yi(;) LUkl 

~1TY'l1~iJtlT:::~YlflJl1Y'lT?l'l~'llJ1nU Ma5, Hbb3.1 LL~::: Sb1 ~'lkln1n~1m~'l~mlJ1:::~lJntJ 
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(Studies on Lactic Acid Bacteria isolated form animal food) 

111 Fl1'll1 

,, ,, 
r.i1nm~~n~1LLtJAvh1mL'i'H·1~nr.i1nm~1~'JIU11wh'l 1 10 vl'J'Elth:i 'l111t1Hmt-11n~t1'lL~'El 

MRS CJ~l-J 1 % CaC03 'l111t1mn.Jl-JL~'El~~n.m.1Ji3 37, 42 LL~~ 45 'fl'lPl1L'll~L~tJ~ VitJ~1LLtm 
,, ' 

LLtJA~L1mL~A~n1~W'l~lJ"1 87 L'ElL'llL~Vl Lij!ltl1lJ1~m~1u'fllJ~LLm'l-l VitJ~1i'.J~tli1'ln~lJ 12 L'ElL'llL~Vl 
" ,, 

vi'El'Wt11'J 28 L'ElL'llL~Vl vl'El'W~'W 38 L'ElL'l!L~Vl VlnL'ElL'l!L~Vl~"1~LLn~l-JtJ'Jn LL~~1ii~T1'lL'El'WL'lllf • 
' ,, 

catalase Lij!ltl1lJ1V1111~'EltJA'J1lJ~1l.l1rn1t.1mm~i;iLLtJAmL'El~'WLl11t1H'L~'ElV1"1~'EltJ 3 'llii111 ~'El 

Escherichia coli, Bacillus subtillis LL~~ Staphylococcus aureus VitJ~1L'WVlnL'flL"llL~Vl'tii • ,, ,, 
~1l-J1 rnutJU'l L~'flVl "1~'EltJVln'lli!"1 LL~ "1'l~1Vln L'El L ']j L~Vl 1il~1lJ1n1~T1'lLLtJAmL'El~'W 't~ L~tl r.i1nt.1~ • • ,, 
n 1 ~~LA n ~,; 'll U111"JJ 'El'l LL u A~ L1mL~ A ~n 'l111t1n1rn111~!lu n1~1-A'tl 1 m ~ 8 'lli!111 VitJ'J, 1 L,j 'W 

Lactobacillus acidophilus 26 L'ElL'llL~Vl. Lb. aviaius 10 1'ElL'llL~'Vl. Lb. amylophy/us 9 L'fl 

L'llL~'Vl. Lb. debrueckii 5 LtiL'l!L~Vl. Lb. amylovorus 4 L'elL'llL~Vl. Lb. salivarius 3 L'ElL"llL~Yl. 

Lb. gallinarum 2 L'elL'llL~Vl. Lb. kefiranofiranogaciens 2 L'elL'llL~Yl. Lb. johnsonii 2 

L'ElL"llL~Yl. Lb. jensenii 1 L'elL'l!L~Vl. Lb. ruminis 1 L'ElL'l!L~Vl, Lb. farciminis 1 L'ElL'llL~Vl. 

LLrl::: Streptococcus dcricetus 3 1'El1'l!L~Vl . S. mutans 2 L?JL"DL~Yl. S. sobrinus 21'flt·n~rn. 

S. bovis 2 L'elL'llL~Vl. S. oralis 1 L'elL'llL~Vl. S. defactivus 1 L'ElL'llL~Vl 
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(Studies on lactic acid bacteria isolated form plant food) 

.., ., 
'U1-3'll1'l~'UV1~1ll~tu -31i.l'll~'!l1 i;i 

... 
ll11"l'l"111 

,, ,, ' 
n 1T~n1;-11°1¥..:itl~1' [;] cn.JT::~..:i r-1L ~'e:l LLtJ n LLtJ l"lVi Cfo LL~ ri ~ nr.i1 n?l1""1 Tmr nvi'e:l..:itlT:::L11Vl~'l! • 

"' 
i;i1..:i 1 LiJi'LLri eJnn1VIVl'e:l'l 4 r;i')'e:JU1'l eJnL;Uk!Vl'e:l'l 2 r;i'l'e:l ci 1..:J ""'e:l '-I C'l'e:l'l 2 r;i'l'tlci1..:i eJnn'l1'l~'l 

"' 
Vl'e:l'l 1 r;i')'e:JU1'l LL~:::m.l?lL~Vl'tl'l 1 r;i')'e:JU1'l C.J~n1T~ n1;'1'Y'ltJ~1LLUnLLuriVi L1mL~ri~n1v1'1..:i""'-'VI 

146 L'e:lL'l! L~vi ~'lLLun1v1r.i1n'e:lcu""11ij 37 'tl'lfl1L'l!~Lenu~ ~1kl'lkl 75 L'e:lL'l!L~Vl LL~::Lmn1v1r.i1n . " 
~N""JJij 45 'e:l'lfl1L'l!~L;U~ ~1k!')k! 71 L'e:lL'l!L~Vl i'.ltflfoU~'JJ1')""1'e:l~L""~'e:l'l ~'lklL""nJL'"llcy1r1i'C1'l 

""iJ1m""1T MRS agar ~CJ~'-! 1 % CaC03 LL~!:'Y'ltJ~1T'e:ltJ 1 Ll°lL~ililmT~~1u CaC03 L~k!LU'kl 
' "' "' 

ulL'lNLM'tltJLl°l foil Lij'e:ltl11tl~'tl'-l~ LLnrn 'Y'ltJ~1ilitlt1..:i""~1mLtJtJ il'1..:iitlh..:ivl'flkli kl vJ'flkltJ1'l 

~n1;-N!::[;]N""1'rlt~..:i LL~::Ttlh..:in~lJ vinL'e:lL'l!L~Vl~Vl~LLnT'-ltJ'ln 1.iXC.J~ catalase test LU'kl~tJ " . 
' ,, 

LLtJ flVl L~ULL~fl~ n"'l n L'e:l L'l! L~Vl 1l-l~1lJ1TC1~~1'lLLtJflmL'fl~k!Li:l'flV1 Vl~'e:ltJritJL~t:lVlUl~t:lU 3 'l!UUI L~llrl 

Escherichia coli, Bacillus subtillis LL~:; Staphylococcus aureus LL~!:L~'fl~LflT1!:~'l!UVl'llt:l'l 

LLuriV\~mL~ri~n'lviu'lonC.J~n1T""~ncit:1u~1[;11~ 8 'l!Uui 1v1LLri cellobiose, galactose, lactose, 

maltose. mannose, mannitaln raffinose LL~!: trehelose Lkl Minimal medium LL~'l LViurn~u..:i 

nu The genera of lactic Acid Bacteria (Wood and Holzapful, 1995) 'Y'ltJ~1LU'kl 

Lactobacillus 12 'l!UC'I 1v1LLri Lb. mali, Lb. aviarus, Lb. delbrieckii, Lb. sarivarius, 

Lb. jensenii, Lb . acidophilus, Lb. helveticus, Lb. johnsonii, Lb. faciminis, Lb. gasseri. 

Lb . ruminis LL~::: Lb. amylophilus LL~!::'Y'ltJ~1 LU'kl Streptococcus 18 'l!Uvi 1i1i'LLri St. sobrinus, 

St. angmosus. St. equinus, St. mitis, St. caprinus, St. constellatus, St. suis, 

St. hyointesnalis, St. mutans, St. salivarius. St. alactolyticus, St. bovis, St.rattus, St. 

ferus, St. intertimalis, St. acidominimus, St. vestibularis LL~:; St. canis 
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.... 

(A STUDY OF LEARNING ACHIEVEMENT ON VECTORS IN THREE 

DIMENSIONS OF MATHAYOM SUKSA V STUDENTS) 

111Fl'l"111 

'1 " I ti Q 4 
n1~~ni.;1~u'"1~11"1f..:iuil~~lJ.nn.11mYl'fl ~n..:iuYJLmt.1L~'Cl..:i L'lnL(;l'flflt.1~1iin~ ~1~frn!n • • 

ti I #' II I .d 
L1t1uiu~fitm~n~ilV1 5 LL'4'l~~n~~'4'liiJ~VlfiV11..:im~~t1tJ"ll'Cl·n!n~m.1iu~fit1~~n'lj'1tlVi 5 Lrn..:i 

!'I ""'""' ..,. .Js-ov~t,..q ..,. J' 
L'lnL(;l'Cl~ LtJ~1iJiJ(;J (;11iJUYlLmtJYlCJ'l~tl L~L~tlULm-l"lltJ 

" 
~ ' 

mfaJ tiir:i'Clu1..:i Liltn!n (fouiu~imii ~ n~iJVi 5 LL~um~Lfuu ~1t1~Ylt11P11~ (;lf LN Lfuu'Yi~~ • 

' ~ ' 
50 t.11Vl Lil'Cl~'CltJn~ii tii'l'CJU1-l '"1mmii L il'fl~1Vi rl1~tJ~LL~'l L iXt!n L1m.in~ii tii'l'CJU1-lvl1n1rn~iq'C)U • • 

'1lr:iu LLUUVl ~~'CJU'5' ~ ~'4'liii ~VltV11-.l n1~L1tiuL1'Cl..:i L'l n L(;l?Jfl u~1iin~ LL'4'i~tl1 ~'4'lil1~ L"1~1~tf-if'Cl~'(l 
~ ' ' 

~'4'ln1~~~m.Jnn!J~1 t!nCfouiu~fit1ii~ni.;1iJVi 5 iJ1"1r:i1iiiq1ii1rn'lum~~t1uL~'eN L'l nL(;l?Jf 

'lu~1iin~ ~~~~ut!u~1f>i'C1J .01 
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(A STUDY AND REMEDY FOR THE DEFICIENCY OF MATHAYOM SUKSA 111 

STUDENTS IN LEARNING SYSTEM OF EQUATIONS) 

'£1 1~1'i~fillimfl ~-ri'm Pl1~ ~f191ftJ~Jl1Yn Pi1'1j~''WVlf, 

~-ri'lu P11~~r1r.i1ru'f:IJ\iu 1J'lrn~'J..:iPI 
" 

" " I 

n1f~~urif..:iililr.i~l.i'l'\.UJ1UL~'f:l~n~1-i!'f:l1JnY.li'el~Vl1'ln1f~U'W LL~:::~~1'l"ll~n1f~U'Wn1f~'f:l'W . . . 
I t,f I I 

6l!m.JL~rl-l~1vifrndi'l:n -if'f:l1Jnvd'f:l..:iV11-:m1r~u'W iS'f:l..:i r:::1J1J~l-lmr "JJ'f:l..:itin~u'Wi'Wirtml-l~n~1tlVi 3 Vi 

~1l-l1rntl 1 'hJ1-D1 'Wmr~ ~mn1'u'Wmr~'f:l'W6ri'f:ll-l L~rl-lzj..:i-ri'lu LLm "JJ-i!'f:lu nvd'f:l..:i"JJ'f:l..:itin ~u'W1~ 
" I 

n~ l-l r;T'l'f:lti1..:i LU'WUn ~ti'Wi'Wirfiuii ~ n~1tlVi 3 LN L1'ti'W 1eJ ~Tv;Vlm ril-lf"llir..:i ri~1J\L~n ~1 LJl'f:l 
' lf ti I I I 

'IJ1'loW1LUfo'J ~..:ivt'3'~'U::'.L~'lLVlf1 Jl1Fl~ti'WVi 2 tlmr~n~1 2544 Viil-i!'f:l1JnYd'f:l'lVl1'ln1rL1'ti'WiS'f:l..:i 

r:::1J'IJ~l-ln1r ~..:i1~r.i1nmr~iir;i''J'f)U1'll-J1 1 ~'f)'l~U'W 91'W'J'W 25 Fl'W LL~'lH'LL'IJ'IJVl~~'f)1J~Ur.i'tlu 
' 

I 
IV I !.- I Qdcv .c:il IV 

m'f:lu1..:iLLtin~1l-J"JJ'f:l1Jn'Yir'f:l..:iV1ii~n~ru:::L~mn'W 

m~uvhmr6ri'f:ll-JL~rl-l'1m1u'W~iJ-if'f:l1JnYi1'f:l..:i L~tiH'"ll~n1f~U'Wn1f~'f:l'W6ri'f:lm~1ii 91'W'J'W 4 
'II • 

" "l!~ LLtin~1mfl'f:lvt1ti'f:lu roi~ur:::~..:ir1mn1'u'W~ LL~:::~n~ru:::-ii'f:lun'Yii'f:l..:i vt~..:iroi1nv'hmr'll'f:ll-lL~rl-lr.i'W 
• • 'II 

ti'f:lti L~'f:!Un L1ti'W1~fu mr6ri'f:ll-J L~rl-l9'Wrlf1JVI n L tl'f:lvt1ti'f:lti 1 'Wd-'f:l'lf::'.'IJ'IJ~l-J mrn~'l VI ~~'f:l'IJUn ~U'W • 

~'JU LL'IJ'IJVI ~~'f:l'IJ1' ~e.J~il-l ~Vlt°Vl1'l n1f~U'W 

e.J~mr';jLrir1:::~unn!J~1 

1. mr~n~1-if'elun'Yii'f:l..:iV11..:imn1'u'W L1'f:l..:i r:::uu~l-Jmr 91LL'Wn~1l-J~n~ru:::-if'f:lun'Yi1'f:l..:i1'W 
1' I I t 

~1'Wlil1..:i 11~e.J~~..:iil v11'WmrH-iim.i~ iS'f:l..:iViun~u'Wil-if'f:lunYi1'f:l..:iii1nVi~~~'f:l L-if11r.i~~~11"i1"JJ'f:l..:i 

r;Tr;i LLUr~vt11.~ ri 'f:l'W9 :::iJl'f:l..:i LU'W~ii1~ nr;l'lvtil1"JJ'f:l..:J l"i'eY'W~'l.Jzj..:i LU'W~1 ~'f:l'IJ ~..:itl''WL~'f:lvt1 ~1"JJ'eN r;T'l LL Ur y 
" 

1.v1ri'f:l'Wi;i'JLLUf x ~'lL~U'W~1~'f:l'IJ~iu~ri'W ~1'Wn1fH''IJVl'WU1l-J Vl~~~'IJVI ~l-J~ n{] vt1'f:l~~r d-'el..:i~ 

tin LTti'W~-if 'f:lunYii'f:l..:iii1n~~~ ~'f:l 91 LL'Wn LL~:::u'elnnJLLtJ'l.Ji'l LU"JJ'f:l~~l.lmn~~ L~\\vt~'f:l~l.l mr~n'T 
' " 
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~iJ ~'Wfi J'~V!r:i1'1 i;i') LLtJJ'ntJ~'l~L'"l'Vl~ rl1V!'Wi;) 1 ml-l'lr11 '1f 1'Wn1J' H nJ'1~ LLtJ'WJl1~ vi1'El (;11J'1'1 ~'El'l~Un 

L~tJ'WlJon'EltJ n~ i'El'liJ1 n~~ i;J~'EJ L; tJ'WnJ'1~'1J'eMJ'~tJtJ~iJn1J'~ rl1Vf'Wi;J 1 miJ1'1f '1f 1'Wn1J'(;]J'')9~'EltJ . 
' ' ' 

n J'~tJ'J'Wn1 rnnil fb!V11 L1'El'1Vh!n ~tJ'WlJ-if 'EltJ n~fa'liJ1 nVJ~ i;J ~'El LL~ i;J'l~fimmnJ'~tJtJ~iJn1J' Ll-J L~~'"l 
" 

(;11iJi'Wl;J'EJ'W 

2. '"1~LL'W'W'JJ'El'lt!n Cfou~'lr1lr.i1 n LLtJtJ'Vl i;i~'EltJ '"1'1J'W1'WVl~'I mJ'"li'EliJ L~1iJ ~-:i nr:i1 '"1~LL 'W'W~'lr11 
~ ~ 

" ' 
91nbLtJtJ'Vli;)~'EltJ~Ur.iratJri'El'Wn1J'"li'EliJL~1iJ1'WLLr;i~:;']li;Jvl'IV!iJ(;l 4 'Jli;) VlJ'~~tJUtJ~1'"1ru .01 . . "' 
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(A STUDY AND REMEDY FOR THE DEFICIENCY OF MATHAYOM SUKSA IV 

STUDENTS IN LEARNING FUNCTIONS) 

.... I 

'Ull1Vi'i 'U1'£l'£l'U 

... 
ll1fl'J'if1 

cf.:ii_ ~ !J I ' .cl. Go 6' 

'£l1~1'i!.l'V11J'inti1 ~'l!'Jtlfll11Ml5'1'°l15'tl ~fl1Yi5' M1_JT'WV15', 

~'li'lu Pl1~ i;iT1r.i1Ttl°'tlii-iu u'J5'n~h~ ~ 
" 

" II I I 

n15'~4't1 l"lf-:iuiJr.i Vl~'1\UJ1tl LYi'tl ~ n~1-if 'tltJnYi i'tl'1Vl1'1 mn1ti'W~'tl'1Yi'1 n-i'W LL'~:::~¥1'1'1! V'ln15' 
" " . " 

I ~ 

~ti 'Wn 15'~'tl'W'll'tll.J L~1l.J~1~fu LLm 'll-if 'tltJ nYi i'tl'1Vl1'1 n15'~tl'W~'tl-:iYi-:i ni'W 'll'tl'!Un ~tJ'W-i'WiJ ntll.J ~ n~1 

ll~ 4 ~~1l.J15''1U1 hJ'l-ill 'Wn15'4' V'ln15'~tl'Wn15'~'tl'W'Jl'tll.J L~1l.J LL'~:::'li'lt1 LLm '11-if'tlu nYii'tl'1'll'tl'1Un ~tl'W 1v1 

m 5'Vl V'l~'tluun L1t1'Wn~l.J i;i''J'tlf.i 1-:i L~'tl~1 LL'Wnun L1t1tJi;i1l.J~ n~ru:::on'tlunYii'tl'l L 'WLLi;i ~:::~ihu 'i:V1t1 • 
" I SI I/ I 

Vl V'l~'tluVi~:::wll'lu i;i1l.J L il'tl~1Vi L°fo'W1 'W'-"'tl-:i ~tJ'W "ri-:iilun ~t1tJViiJ-if'tlunYii'tl-:ir.i1 nm5'~1 LLtJtJ'Yl V'l~'tlu 

~\lr.i'ii'umr.iunYii'tl'll.J1nn~1 1 ~tl'Jt1 

~4't1~ 1 n15'"Ji'tll.J L~1l.J L ~'tl LLnL 'll-if 'tltJnYii'tl'1Vl1'1 n15'L1ti'W~'tl'1Yf '1 n-i'W 'll'tl'!Un L1't1'W~iJ-if 'tltJ n 

Yi i'tl'l'Yl 1'1n15'L1't1'W L 'WLLi;i~ :::~U'ltl LV'ltl 1 '-"un ~tl'W~ n~1'1! VI n15'~tl'Wn15'~'tl'WL ~'tl LLm '11-if 'tltJ nYi i'tl'1Vl~::; • 

Yii'tl'l~un L1't1'Wil-if'tlu nYii'tl-:i ti'1un ~u'Wil~ n~ru:::-if 'tlu nYii'tl-:i~~1ur.i V'lth:::~-:i ioi" 1 '-"un L1t1'W~n~1 L1t1-:i • 
~ I 

~ 1 ~tJ i;")1l.J'"l V'lth:::~-:i ioi" n15'L1't1'W¥'il'tl'1~U'ltJU'W LL~::; L 'Wn 5'ruViun ~tJ'Wi'.l-if'tltJ nYii'tl'1Vl1'1 n1 n1-t1'W~ ~1tl . " 
~ n~ru:::r.i :::~'tl'IL~fu n1TeD'tll.J L~1l.J~'ltl'l! V1mn1't1 'Wn15'~'tl'WL~'tlLLnL'll-if 'tlunYii'tl-:i 't '-" l"lrnVl n'l! V'li;l1l.J • • • 

I ~ 

~ n~ru:::-if 'tltJ nYi i'tl'l Lij'tlun L1t1'W'li'tll.J L~1l.J~U'JtJLV'l L~j'°l~'WLL~') cn~tJU1 LLtJtJVl Vl~'tltJ r-1"JJ'W1'W'll'tl'1 
" " 

~ I 

~U'ltJU'W 1 LUVl V'l~'tluun ~tl'WL Yi'tl ~n~ ~~'ll'tl'l n15''li'tll.J L~1-l.JL 'WLLi;i~:::~tl'lt1 ti'1 ~~ mrnV1~'tltJv'l'lt1 

LLtJtJVl Vl~'tltJ f'1'll'W1'WYitJ~1U'1iJun ~tl'W~~'tltJL~l"l :::LL 'W'W~1 n~1 60% 'll'tl'l l"l:::LL'W'WL 'WLLi;i~::;r.i V'lth:::~-:i f"i° " . 
n15'~t1'W¥ ~'1~'fl~1un L1tJ'WU'1 ii-if 'tltJ nYi1'tl'1Vl 1'1 n15'~tl'W cn4't1~'°l 15'C1.l1~ 1un ~tJ'WiJ-if 'tltJ n''l'°i i'tl'1 L 'W 

" " ~ ~ 

~ n~ru:::'lV'l LL~')~ V'l'li'tll.J Lif~l.JUn ~tJ'WLW~1U'W~nl"lf'1 LU'Wn~l.JU'tltl~r'tl LU'W5'1tl1J l"\I"\~ LL~:: 'l~umrtJ'W • • 
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66 

~\ 

f'\.fl~ U,!bl:-l11!.t'l1f M.U f1l1Jf1!. um flr,!1-:::~m rtt~i rtl1!ftf1.l1~6 l.,Uf'\.fl~rn.,u ~ }6LUf1. U-1.f\\ L!l-lHL rtL~ flCii\kt::: ~ 

~im \ n_g.y i:'~i:'l1~1f\rl~6LU i:'LIA.1:-l1f M.Uf1l1Jf IT. um11~ 1f\l1~6LUf1.fl~6LU ~ ~L~~\ CiL~U l.)6LrtL~f1.,!bt'~ SO. 
' ' " 

m l!lL~ranrt~:::61A. ~ rt11it'1A.nra616LUt'LIA.t'l16M.urt1111.rt1A.nfl6iunneinLb1:-11ir. os :::~fll16Lw u Lrt1%nLb 
,.. 0 ,.. ,. f'i=7 ,.. f=" I 'lfl:7f'C' JD' ,.. 0 i'I I 0 

' " ' 

nr;p %OS _14.l'U U1f1.L!'lf1.rli16LU t'LIA.&IA.b rt~~~~f1.rlii6LU i:'LIA.t'l1f M.Uf1l1Jf~~f\rli, U,!b» 1. L~n,g.y i:'k\i:'l1t1 .. ' ' 

f1.fl~6LUl:-LIA.1:-l1fM.Uf1l1Jflr.UJ11l1~ml1~6LUf\fl~6LU~~H6LU:::~11 ~o· fiJ~L~fl,!bf1~:::6~ rtt~1rtl1!fo 
.. 

6LUf\l1!Jrl~bU~f1l1~~1A.f1mmei~f1l1~~1A.6LUULb~\~f\mi:::1ioJL~Ut'~ flCii\k'i s ~rtktt'~~t'~ raeiri11i:::~~~m 
' " ' 

f\ t n_g.y i:'k\t'l1~mrl~6 LU t'LIA.t'l1f M.U f1l1Jf IT. um l1~ 1f\l1~6LUf\rlii6LU ~ ~~ \ rl~1 f1l~1 rtl1 !f-6LU1:-~~f\ Lf\IT. 

.. 
~ f1l1~~ IA.f1f111 fl(,~ f1l1~~ IA.S LUU Lb~wnfl~ U,!bl:-l11r.f1.f\ ii:::\!l L~f1M. n_g.y i:'k\i:'l1~1nrli16LU t'LIA.1:-l1f M.U f1 

l1JI-U.UJ1MLUULb:::~,, H~n~L~rl}~~t-l1fM.Uf1l1JI-:::ru.qu~rtL~ ~ufil:::6fi6LUf1.L~:::~11 rueinL~~~6LU 

:::.qu ~ 6Luneirt:::w rtLrlUIA.n.nL~n t 11~ n_v w~i:::ru.qu ~nr;p» t t-l1f M.Un.11~ri~{j6LrtL~n.M.~t-11f M. 

.. . 
u f1l1JI-:::ru.qu ~ u Lb:::~,, ~nfl~6 Lu J1 t-~:::6 ri~ b::: ~,, L~l1t!, rtL~ I\\ u @@f\,V 1:-L~ u ~,, ~t'@f M.U [1@ JI-:::ru~u ~ 

" ' 
~M.rli1Li,!bL ~f1M. n_g.yt-k\i:' l1~1nfli16 LUt'LIA.t-l1fM.Uf1l1JfL~U~6LUULb L,Cil/ULSfirl~bU~~~ 

n,g.y t'k\t-l1~nfltis Lu t-LIA.&IA.b rt~~~~ _t,f1l1~~ 1A.11mi raei~nflti U,!bl1l1~ ~ IA.6 Lu L ~ 
' .. 

• • 
1:-~c,~i1 flCii\k'iU IA.116\!lf\bf\l1~6LUf\rlii6LU ~ l!.L.Q.U~nra~ U,!b@~i:::~11 f\\ @~ flCii\~f\ \f\rli1 U,!bt'l11f.f\!-1J t'k\ 

t-l1~f\rli16 LU t'L IA.t'l1f M.U 11l1Jf IT. UJ11::: ~11 fl~ bU~S LU L~::: bt'~\ f\fl~ U,!bt'l11T. t'l1f M. U 11l1Jf If. UJ11 l.)6 L rt L~ L ~ 

.. .. 
~\b1.M._ttM.b t'!l!lU~f\Lf\IT.~f1@~~1A.f1mmei!fM.rl~U,!bf1l1~~1A.6LUL~rl}~ (,~,m~b~~m,!bf\l1~6LUnrati 
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(A STUDY OF ACHIEVEMENT IN LEARNING MATHEMATICAL INDUCTION OF 

MATHAYOM SUKSA V STUDENTS) 

4' 

111Ft'l"ll1 

'tl1'"11'i!lvlmm~n 1'tl.:iP11~i;i11'"111tl°Pi~L~~m.J 4'm1r.i, 

eY-rlriu "11~ i;inr.i11tl"rei1i-B'u uri1n ~ri.:i P1 
" 

" ~ I I 

n-w~m~n1"1ulil.J11"1f.:i'1ihcnlJ.:i~ii1uLYlrei~h.:iuv1~uuL1rei.:im1reith!uL~.:i1"1rui;iP11~i;if~1~fu • • • 
" I r I 

i!nL1uuim!nuii~m~ntlVi 5 LL~:=~m~nc.i~iii~'Vlfi1umn1uu~'tl.:im1~tli!uL~'l1"1rui;iP11~i;if'JJrei.:ii!n 

~ ' 
n ~ lJ i;i'')'tl th.:i LU'\Ji!n L1ti'IJi'IJ>! fitJlJ ~ n1!nt1Yi 5 LN ~tiu>! fitJlJ ~ 1 fi i;i~ mtl'u11'l!.ti!)lf 1u~ lJ L~r.i 

L~1Y11:=m 4'.:iwrcnm.:iL'VlYllJ~1'\Jlil11u1111"1L1uu~ 2 tlm1~n1!t1 2544 ~1U'l'\J 1 iX'tl.:i~uu 35 lil'\J ~ . " 
~4'u~reiun~lJi;Jri'tltl1.:i'i:cnuH'u'Vl~tiu~cn4'u~uu~u.:i~uHL'l~1~'tlu 12 1"111.J 1"11u~:= so u1Vi Ld'tl . " 
~'tlUn ~ lJ i;i'')'t)t] 1'! 1"111.J m lJ L nrei~ 1~rl1~'\Jcn LL~ 'l L ,X i!n L1tiu n ~ lJ i;i'ri't:l tJ 1,:iV\ 1 n11'Vl cn~'tl1.J ~'ltJLLUU . . 
'Vl cn~'tlUtJ en c.J ~ i lJ ~'Vl f 1un11L1tiuLi'tl.:i n11~Ui!tJ L~'l lil rui;i Pl1~ i;if LL~'lU1 lil:=LL '\J'\J~'tl1.Jl-l1'1Llil11 :=ifa~ := 

r;lc;i~m.1~il-l~vi't1un-m'h.iu'i:cnt1H'~n~vicnM1u z 

mrn11'14'utJ11n!J~1 i!nLlu'\Jiu>!ntil-l~m~nn~ s i11"1'l1ii~1ii11mYiu~Yl'tlLumn1-uulLL~:= 
tJ1::tJ n r;JLi'tl.:i m1~tJi!m~.:i Firu i;i P11~i;if ~1::~ui!u~1~CkJ .01 
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(A STUDY OF ACHIEVEMENT OF MATHAYOMSUKSA 1 AND 2 

STUDENTS IN LEARNING THE CONCEPT OF PORBABILITY 

BY USING LEARNER - CENTERED ACTIVITIES) 

9" I " I I 

L1t1t.1it.1ll'fit1l.J ~ n1!ntlVi 1 LL~:;it.1ll'fit1l.J ~n1!ntlVi 2 'li;it1 m~4' i;inr.i n~~l.Jm~~t1t.1m~~'ilt.1Vi cj' ~t1t.1 
" 

' I ,, 

~ 1 I') 'YVi~i;i LL~!;Lllit1rnVit1Uf"'l'l1l.J~1l.J1TC'IV11~n1~~tlt.I ~'il~ f"'l'l1l.JlJ1iOl!;LUt.1 'IJ'il~Un ~t1t.1it.1"fitll.J 
~ ..,...,; !'.. ... ~ ..,...J 
l"ln1!niJV1 1 LL~:;'llt.1l.Jfit1l.Jl"ln1!niJV1 2 

n~l.J ~'l'ilth~~i.-nt t.1m~~4'mtlt.1un ~ut.i-B't.ill'mm ~n1!ntl~ 1 u~:;-it.i"fitJl.J~ n1!nll~ 2 LN • ,, 
~Ut.ill'Ufil.Ji)'(;)fi1111Vl'il~ nNLV1Yil.J~1t.!f"'l~ Un1~~n1!n 2542 ~1t.!'lt.1it.1~:; 30 f"'lt.! ~'ll.J 60 f"'lt.! en{u . . .. 

,, I ~ 

'flu 1~ mu mi.i ~ ~mnYi n 1°"'-I~ ~~~ 1V1 ~'ll'fl'Uun wm.in~ ii i;i°'')'tlt.l 1-!! ~'lu LLuuvi tn~'tlu'5' tn r.J ~~2.1 ~vifivi 1.., 
q ..i I .?) 

mnrnt.i L~'il~ f"'l'l1l.Jt.11r.i:;Lut.1 

" ' " . 
i:J~n1~~4'm.J~1nn~1 un~ut.1it.1"fitJl.J~n1!nUVl 1 LL~:;it.ill'fif.Jl.J~n1!nllVl 2 ijf"'l'l1l.J~ 1l.J1~Cl 

I I ... I 

LYlu~Yi'tl1.t.1m~~ut.1 ~'il~ f"'l'l1l.Jtl1r.i:;Lllt.1 Vi~:;~uuu~11'1cy .01 LL~::um1ut.1it.1"fiul.J~m~nt1Vi 1 
Si' I I I 

LL~::it.ill'fiul.J~m~nuVi 2 ilf"'l'l1l.J~1l.J1rnV11~mn1'ut.1 ~'il~ f"'l'l1l.Jtl1r.i::Lllt.1 LLinn~h~nt.i Vi~::~rn!t1 

~11'1'Y .05 
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(A STUDY OF TEACHING FRACTION ON CONSTRUCTION 

OF KNOWLEDGE OF STUDENTS IN PRA THOMSUKSA 6) 

""' ' r!(W(;lp\1'(l(;W 

~-ri'ltJP11~(;1T1'"11TtJ ~T. ~Yi'"ltJ L'lltJ~"{ 
~ . 

... ' ' 
'lJ'tl·n!nL1'tiuiu1h::CJl-!~m=t1tlV1 6 t~u1-n'm1~'tlUVl LUU~L1'timtlu~'Cl~1,:i'tl,:i '"1ri'l1l-!~ni.Jn1T'Cl'tlui.l n~ 

~ ~ ~ 

" ' 
n~l-!r;i'l'tlti1"Lllui.!m1'uuiui.l1::mJ~ni=t1llV1 6 'lJ'tM LNL1tiu~1nml-l L'll(;lYiT::'l'JJu'l . 

' ... ' 
nNLY1YilJ~1uriT 1u111riiSuuV11 Un1T~ni=t1 2544 ~1U'lU 2 ~rcMiStiu r.:i1ni"~l-l~ 6 ~'tl"iSuu ~" • 
1~~ ~i.rn L1tiu~ ij m1l-!~1a.J1 rnV11'l mn1uuri~::nu n 11~l-! r;i'l'tlU1'l'JJ'tl'l m1';)~u LllumT~l-1 i;i'l'tliJ1,:i . . 

... ' ' 
LL urnm::n ~ lJ r.:i1 ni.!u~)J L~'tl n~'tl,:i~\i,:i Lllun~l-!Vl ~~'tl" LL~::~ n~'tl,:i~\i,:i Lllun~l-1 rl'li.Jrll-1 W)~u'Cl'tlu 

.. .. .. q 'II " 

" I I I 

irn L°foui" 'Cl 'tl" n~l-1 n ~ lJ'Vl ~~'tl" ~'tlu t~u H m Tiq'tluVI L iiu~ iStiuL tlu~iq ~1'1'tl'l '"1rl'l1 l-l~L~'tl" LPli=t~'luVI .. .. "' "' "' 

iq'tlu':l'Vltn Pl1'Cl(;lfo~::L'Vlri tu fa~ 

e.J~n1T1~tii.lnn1Yh i.!m1uu~1~fi.Jn1T'Cl'tlU~LUU~iStJULUU~'Cl~1'1'tl'l'"1rl'l1lJ~ ije.i~~lJnVlt 
4.J " " " "I 

V11'1 n1 n1uu hi LL(;l n i;11,:ir.:i1 nirn iSuu~1~fu m Tiq'tlui.l n timl-!LLU'l m1iq'tlU'lJ'tl'I "1i1'tl ri1~ m1Ju~,:i Liq'hi 
~ ~ 
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(THE CONSTRUCTION OF AN INSTRUCTIONAL PACKAGE ON 

TRANSFORMATION GEOMETRY AT PRA THOM SUKSA 6 LEVEL) 

~rlruru1 ijn1 . .. .. 

.. ...i _ r.:! ... " 
'il1 r.:i 1~!1Vlu~m~1 111r.i1m~'l5'5'nn F1~1un5'::LL~. 

mr.i15'tfa::L~u~ tJnrnin~ 

\t " I I 

m5'14'uFif~tli'.h~lJ~i.nnuLYl'il~h~'ll~m5'L1ui.Jm5'~'ili.JL1''il~L5'"JJ1Firui;immtJ~~~1~ftn!n • • • . " ... 
L1ut15'::~tJtl5'::m.1~n~1tJVi 6 't~i'.itJ5'::~.,,fi111"t'li;i1~Lnru'1 70170 Yl~11~~~~n~c.J~~~~.,,fi.,,1~m5' 

L1t1t1L1'il~ L5'"JJ1 Fl rui;immtJ~~"JJ'il~t!n ~tJ\J5'::~tJU5'::'1~ ~n~1tl~ 6 ~Hi'ftJn15'~'il\.! L~u't-D'l! ~n15'L1ui..i • 
~I.A- ~ J' 

n15'Ml\J.,,c.J'l'"ltJM1~"JJ\J 
" 

n~~~'l'ilth~d~h.1t!n~ui..i5'::~rn.h::ci~~n~1ll~ 6 111Fi~tJ\.!~ 2 lln15'~n~ 2544 "JJ'il~LN • 
L1ui..il"ii..ii.J1t11'l (fi11\.!L'"l1ry~~LF1n::tf) ~1\.!'l\.! 1 ~'il~L1ui..i 40Fl\.!1~~1L~tJn15'~~~'l'ilth~LLtJtJLn1:: 

n~~ 1'if L'l~1'ti.Jn15'.,,~~11~ 12 Fi1tJ Fi1tJ~:: 50 i..i1Vi L~tJH'L'l~1~~~L~n~m.it)'i.J~:: 1 mtJ 

W){ uvh n15'~ 'il\.!Un L1ui..in~~ ~'l'ilth~ L~tJ L oD'l! ~ n15'~tJ\.!n15'~'il\.!~ ~ ~1~;\J ~~ L\111~1~'t-n't \.! " . . 
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(A DEVELOPMENT OF MATHEMATICS PROBLEM-SOLVING ABILITY 

OF PRATHOMSUKSA 6 STUDENTS BY INSTRUCTIONAL PACKAGE) 

,, ,, ' 

m1iJ~t1f'1f..:i'1ii~~~..:imnt1LVi'fl~OOJu1f'1')1JJ~'nn1ci1un1mntfryi.nv11..:if'1rui;iP11~i;if"ll'fl..:iun 
" I I " 

(foui\1iJ1::ciJJ ~ nt;-1lJYi 6 L~t1H''ll~mr~t1umr~'fluYi ITT~tJ~~1..:i~u m1~00Ju1f'1')1JJ~1JJ1rn1 u . " ,, ,, 
m1LLnif ryvt1~ 00Ju1 Lvit1m1!lmLnif ryvt1 ~1un1:::u')ummntJ ryvt1 4 iu(;l'fltJ"ll'fl..:i L Yi'Clm ~'fl iul11 

,, ,, ,, 
f'1')1JJ L-if 11r.:itJ ryvt1 iu')1..:i LL~ummntf ryvt1 iu~1 LUummntf ryvt1 LL'Cl:::iu(;l1')r.:i~'fluilfim1LL'Cl:::~1 

' ' ,, 
(;l'flU LL'Cl:::LL 1.J')~~Lnm rllJn11LLrlUC\IVl1Vl LU1.JYi'Cl'3' (;11"1J'fl..:JiJ'Cl~1.J LYh°ifuuL~'ll LL'Cl:::e'.11"11 L ')U Yi¥'flJJ~..:i!J n 

m11-ift1Vlnilfi1umrLLnifruvt1VJ1..:if'1ru(;]Pl1~(;lf 10 tJVlniJfi L~LLri t1VlnilfiL~1LL'Cl:::(;ln'"l~'flU t1Vlnilfin11 ' ... .. ' ... 

Vl11ULLUU tlVlnilfiL~tl1.JLL~1.JJl1YiVIT'flJl1YiU1:::n'flU tlVlnilfiLL'"l..:Jmru~d'.Ju\iJ\~ t!Vlnilfim1l11~'fl1.J 
'\J ' ' ' 

,, ' 
n~ JJ i;i')'flE11..:i Llluum'foui'u1h:::ciJJ P1 nt;-1lJYi 6 tr,u'fou~ L vti1 LL~tJLL~u L"ll (;] f'1'Cl'fl..:i~1JJ')1 

nNLV1Yi'1 ~11.J')tJ 1 ~'fl..:iL1tiu 33 f'ltJ 1un1f'1~t1u~ 2 llm1P1nt;-1 2544 ~L~JJ1L~t1m1~JJLLurnn1::: • • 

f'11U 1 'Cl::: 60 u1Vi Lvit1H'LLUULL~1.Jn11Vl~'Cl'fl..:JLLUU One-Group Pretest-Posttest Design n1r 

ij L"'1 11 :::if-if 'fllJ 'Cl Lmtiu L Yi tllJ f')') 1lJ~1lJ11Cl1 ummntJ CUVl1Vl1..:J A cU(;l Pl1~ (;] f ri'fltJLL'Cl:::vt ~..:i 1-if 'll "1n11 " ~ . 
Cfoun 11~'fltJ~')t1iJfi m 1VJ ~~'flu~1 ~u Lf'11'fl..:ivtJJ1t1iJ'Cl Lf'l'n'fltJ 

~'Cl m1iJ~t1Ylu~1 ifr::~Vlfin1Yi"ll'fl..:J'll vim1L1t1um 1~'fltJL~'fl~ 00Ju1m1JJ~1JJ1rn1 ummn • 
" I I I u cyinVJ1..:i P1ru111P11~ rnf'll'fl..:iun L1t1ui'u1h:::nJJPi n'!;'1UVl 6 ihh:::~vifi111Yi 54.21 /46.36 =D..:ii;i1 n~1 

Ln rurvf~ m ~vt'3'..:i H ~'fl 75/75 LL'Cl:::f'1')1JJ~1JJ11ci 1 ummntf ruvt1VJ1..:i f'1 ru(;l Pl1~ (;lf"ll'fl..:ium'foun~JJ i;i') 
~ . 
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0 !l.I d 
~1 Ul'l..!'Vl~'eH?ILfl'fl'l..! Ma/lotus oblongifolius Muell.Arg. 

(A study of Leukemic cell of the compounds extracted from 

stem of Ma/lotus oblongifolius Muell.Arg.) 

"' cj 
n1~'J~1 Lrl~ 

'211~1-a~vimmfl mr.i1~tl' 1?1~.~'1..!1?11 LL~~1J~~r.i-:i 

~-rl'Juf'\1~i;i~1r.i1~tl' !?l~.~t!'l..!°rf iu'I..!:::~~. !?l~.Yl~Vivn ~'1!1 

. 
cl \I .c:::il .... \I 0 .... I .... 

'VlLLVl'lLL~:::1J1?1~:::L'eltl1?1~1~n1?11?11m hexane LL~::: ethanol m~~1!?11J Yl1J'J1~1~~n!?l hexane LL~!?l'l 

m1~Lll'l..!~~~'el L"l!~;~:;L~'1Li11?1L~'el!?l'll1'JL!?ltl~ri1 ED50 Lvi1nu 64 µg/ml L'l..!'llru:::~~1~~n1?1 ethanol 

~'"11 ED50 ~1nn~1 100 µ g /ml L~'elu1~1~~n1?1 hexane ~1LLt1n~'Ju~fiY1 1-:i'i:ri~~1'i:Y1 n ~1Yi 1~~1~ 

1J1~'Vlt 1 'l!iJ!?l ~'el 3-acetylaleuritolic acid LL~:::~1~c.i~~ 3 n~~ ~1~c.J~~~'Vlnuei-:il°l1h:::n'el1J 2 

n~~ ijm1~Lll'l..!~~~'elL"l!~;~:::L~'1Li11?1L~'el!?l'JJ1'J~1 (ED50 ~1nn~1 100 µg/ml ) ~'el ~1rn~~'JJ'tl'l 
stigmasterol nu ,.8-sitosterol LL~:::~1rn~~'JJ'tl'l stigmast-4-en-3-one nu stigmasta-4,22-doen-3-

one LL~:::~1rn~~~hl'VlnU'tl'll°ltl~:::n'tlu~n 1 n~~~LL~!?l'lrl'J1~LU'l..!~~~'tlL'l!~;~:;L~'lL!?ltl;'jri1 EDso 

17 µg/ml m~-W~r.i'l..!1ri~-:i~~1'1'll'tl'1~1~1J1~'Vlt1~fin1~'Vl1'1~Ltln'i:i;i~~'i:ritl 
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n1'a bb~ n bb~~n1'a1 b~ 'a-1~~1~ 'a -3 ?4 f1-3?41'atl 'a~n'eluu1-381iu r;i~1 n?41'a?4 n i;i 
b'el~~ bb'el~b!Pl i;i bb~~ b:JJ'Vl1'W'el~~'el-3 ~ n ~'a-1 r;i,r'J bb Vl'J'W Spilanthes acme/la Murr. 

(Isolation and Structure Elucidation of some compounds from 

crude Ethyl acetate and crud Methanol extracts of Spilanthes acme/la Murr.) 

er n "1~1 ~i'm,,,'J'WLU'WYi"ll'tl~'WL ~jL 'VltJ 1-if LLni.Jr;i ~vr'W iJ ~'VliLU'Wtl1"ll1 L 'U~1:;~ LL~:; Lij'Wm j:;.ru 

i.Jr;i ~ '"l1 n n1 jU1'tl1j'tl n ~,,,mu L 'e:l'1~ LL 'e:l;n L(;] (;] LL~:;LiJ'Vl1'W'e:l~'JJ'e:l~ er n rin ~ir;i LL,,,'J'WlJ1 LLtl n LL~ :;~ LfP1j1:;~ 

~u'tl1ji.Jj:;n'e:lu 7 "llil~ 'tl1ji.Jj:;n'e:lu~LLtJnL~r.i1n'tl1j'tln~,,,m rn'f:l'1~ LL'e:l~L(;](;] ii 3 "llil~ L~LLri 3-

acetylaleuritolic acid (3-,B-O-acetyltaraxer-14-en-28-oic), vanal lic acid (4-hydroxy-3-

methoxybexzoic acid), ,B-sitostenone (stigmast-4-en-3-one, 24a-ethyl-cholest-4-en-3-one) 

LL~:;'tl1 ji.Jj:;n'e:lu~LLtJnL~r.i1n'tl1j'tlfl~,,,mrniJ'Vl1U'e:l~iJ 4 "llil~ 1~LLri scopoletin (7-hydroxy-6-

methoxycoumarin), trans-ferulic acid (trans-4- hydroxy-3-methoxycinnamic acid), trans­

isoferuic acid (trams-er hydroxy-4-methoxycinnamic acid) bb'ii'lQ:I ~1rn~a-i 5tigma5teryl-3-0-,8-D-
... 

fl. "' ';' " .... glucopyranoside LL~:; ,B-sitosteryl-3-0-,.,D-glucopyranoside n1jPlm;-1 ~1'1NM1~'1J'e:l~'tl1jL,,,~1'W 

'l.frSfi'V11~'tlLi.Jn'i:(;]j'tlLnU (COSY, HMOC, HMBC) 
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n1'iPlmfl L11i~~~ufif1~ 1P1fd}J'fl.:J~1'iLL~.:J 'i:n~~u~ LL!! n liK~1 n 

LU~'fln~~~.:J~~ Garcinia mangostana Linn. b'U'Vl'Ud}J1'J 
~ ~ 

(Pharmacokinetic Studies of Mangostin lsalated from 

Mangosteen Peels (Garcinia mangostana Linn.) in Rats) 

.... cl 

J11Fl'l"lf1 Lfll.J 

'!l1~17!Jfimm~n c4-ri'luP11~~~1r.i1~tl' l'l~. ~i!u"ri' -Duu~n'(l 
~ . . 

r.i1nm~tl1~1~·Mil'l methanol 'll'tl..:JLtJ~iamr..:i'"Jl'll.J1LLtJnYn.J a-mangostin (1,3,6-trihydroxy-7-

" methoxy-2 ,8-di-(3-methyl-2-butenyl-xa nthone) m~~ m~ntl~..:i L iJ u~ m~n Llli'l!'"l'(l\Jfll1~ ~f'lJ'tl..:J 

a-ma ng OS tin 1\J'Vl~'111'l~..:JU1 a - mangos tin l.J1VI Ml'tl-3ntJ'Vl~'ll1 'l L \J/11 'l ~tJ n ~Ll'ltJL ,x 
S- I 

a-mangostin 'll\J1"1 50 n'(l~nfl.J/U1'Vli!nvi'l'll'tl..:J'VI~ 1 nfonfl.J vi1..:i-rlia..:iVfia..:i LYiia~m~1rl1Y'l1~1 

nL~'tlfLvhntJ 8.63 ± 0.16 Ll.JLPlrnTl.J/ij'(l~~~~ ~'3'Y'ltl~L'l'(l1L'U~tJ 1.23 ± 0.04 i'lLl.J-3 l'i1L'U~tJ'll'tl'3 

~~~1L~'lPl..:J~'ll'tl..:Jn1~~~~l.JLL'(l~~~~1L~'lPl..:J~'ll'tl..:Jn1~rl1~~'tl'tlnLVhntJ 2.00 + 0.26 ~'tl.r'lLl.J..:J LL'(l~ 
~ -
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n1';J~m~n ~hA~~n1';Jn'j~~1t1 i;l'Jen'fl~-W'i:A ~t1i. t11l)n1 A'fl~n1 A ~'fl1l)n1 A bbn~ 

i. 'l.IA1'l.l'U~~ (Kp) b~tii.i'b 'VIA'i1~bA';J3J1 b'Vl n';J1VJen'el~b~~'J~3J'j'j'1'lJ~~~ 
q ~ 

(A Study of Particle Phase I Gas Phase Distribution Constant (Kp) Of Nicotine 

in Tobacco Smoke by High Performance Liquid Chromatography Technique) 

n 1~~~tJ A f~eiJ~ C11~~'\.UJ1tJ L ~'fl'Vf 1Fl1 A~~ n1 rn ~~~1 tl ~'J°ll'el~titA ~'WL 'WrJ{JJl1 A'flt~Jl1 A vl'flrJ{J 

Jl1ALLn~1'WArJ'W'l.rni (Kp) L'11t11-D'mAtiALA~l.J1LVJnn~'ll'fl~L'Vl~'J~l.J~rnu~~~ (HPLC) 1-D'A'fl~l.Jtl° . ., 
' 

lnertsil ODS-3 "llUC11 reversed phase C 16 (4.6 x 250 mm) °ll'W1'1l'fn~Jl1A 5 ~Lm i;in~rJC1l~'JmA1'El~ 

(;l~'J~rJC1lia'~i;i~11'JL'fl L~(;l - ':l~LU~ ~A'J1l.JtJ1'JA~'W~~~C11 260 nm ~1~~~~1mvl~ LA~'tl'W~~~'l.J 'l.J " . 
isocratic ~th~n'tl'l.J~'JtJ acetonitrile : methanol (95 : 5) ia'i;i~1n1~L'Vl~°ll'fl~Lvl~LA~'fl'W~ 1 ml/min 

Yl'l.J~ 1~LVl'Wi'WL Vl~°ll'el~titA~'W~FlTLh~l.J1ru 4.5 'W1Yl ~fin1~~ LAn~iiJm1l.JLL).J'WtJ1Fl'tl'W-if 1~~~ ., 

(CV < 5 %) iJA'J1 l.J~'fl~L'J~~ ml.J1ru~1~'11~~1l.J1rni;i~'J~rJC11L~iJFi1 0.025 ~Lg/ml Fi1¥'tlu~~tl~~ 

~YlflilTW'll'Cl~1fi 'tlUL'l.!'li'N 74.70 - 83.45 LL~;::fi1il-ltl~:::~vit"~wKl-J~'l.!fi (r) ilfi1l-J1nn~1 0.997 ., 

lYl~'W°ll'fl~ filter °ll't.!1'11 0.45 ~Lm iJA'J1l.JL'Vll.J1~~l.JL'Wmnn'l.JArJ'WLJ'Vli l.J1nn~1lYl~'W°ll'tl~ filter 

°ll'W1C11 0.20 µ m m~'1 LAn~iml.J1ruilLA~'WL'W~'J'fltl1~ArJ'W'l.J'Vli 1-D'LJ'Vli 4 ~~~ LAi'fl~'Vll.J1tJn1~'"11 
' ~ ' ~ - I ll!';j I c::::il •4 . 4 .4 

A'fl KT1, KT2, KT3, KT4 e.!~n1n~tJYl'l.J'J1l.JA1 Kp L'U~tJ 3.555 x 10, 2.138 x 10, 3.039 x 10, 

2.101 x 10·
4 

m
3 

I ~Lg (;11l.J~1~'l.J LL~~Fl1 Kp LC1ltJ'1fim~'11~"ll'flfYli'W~C11~~ L'WlJ'Vli 4 ~\fa LAi'fl~ 

'Vll.J1 tJ n1~'"11~'fl KT1, KT2, KT3, KT4 iJFi1 Kp L'U~tJ 3.416 x 10"
5

, 4.798 x 10.
5

, 2.946x10·5 LL~~ 
.5 3 • ., 

2.855 x 10 m I µ g i;i1l.J~1C1l'l.J 
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i.I CV 

r.nnbV1~1~'Vlfi'an~1 Canna indica Linn. 
q 

(Study on Cytotoxicity of Substances Isolated 

from The Rhizome of Canna indica Linn. On Cancer cell) 

lVl~1Y-l'Vlnfm~n (Canna indica Linn.) Lll'W~'li~iJ'WL'\Alj~'fl tJ1u~1frn..11fmnii:::l~'l~1fovi~..:i . . " 

'lviuH'iJj:::nmJnu~~'WLY-lj'liilvi~'W 1 ~n 4 'liilvi ~1j~nvivimu•nmvi~1~'Vlnfmn1'W hexane ll~:::1'W 
ethanol i'.lA'.l1iJlll'W~'jj'~'fll'li~;ii:::l~'I P388 i'.lf"h ED50 lvl1rltJ 64.50 bl~::: 133.50 Og /ml mii 

' ,, ' 

~1~u l il'fl..:ir.n nn1j~n'jj-11'.1il..:i LiJ'W~n'jj-1'fl..:if11.Jj:::n'fluV1l'.JA'.l1ii Lll'W~'jj'iJ1n~'fll'li~;ii:::L~..:i P388 ~..:i1c11 
' 

' ,, 
Lll'W~1jl?ll?loDUll~:::H'~1j~:::~1u hexane nu ethylacetate Luui;i''.l'li::: 'lvim~iii'.l"ll'fl..:Ji;i''.l'li:::1?11iJA'.l1iJ 

" 
ili'.l"ll'fl'l'fl..:Jf011.Jj:::n'flu~~:::ll~m Y-ltJ~1~'.l'W~lltJn1c111u'Jl'.l..:i~H' hexane : ethylacetate 1'W'51?ln~'.l'W 7 : 

3 lijtiiJ1ii1LLtin~ti 1c11~1~u1~'Vli 1 ~1~~'fl stigmasterol ~l'.1~1 ED50 ~'fll'li~;ii:::L~..:i P388 whnu 

55.50 Og/mL lb~:::1~n~ii~1j~..:Ju1~'Vli 2 n~ii~Lll'W'fl'IFlDj:::n'fltJL'Wmii1cwiJ'flu~u1il~1ii1nmun 

~'fl1~u1~'Vli1~ i'.JA'.l1iJLll'W~'jj'~'flb'li~;lJ:::b~'I P388 ~'.l tJ~1 ED50 19.00 lb~::: 21.50 µg/ml "11lJ 

~1~U ~'.l'W~Lmn1c111'W'll'.l..:i hexane: ethylacetate L'W'51?lj1~'.l'W 6: 4ln'fl-W1ii1Lltin~'fl1c11~1jtJ1~'Vl°t • 
1 ~1j ~'fl 6-,B-hydroxystigmasta-4,22-diene-3-one ~l'.1~1 ED50 ~til'li~;ii:::b~'I P388 bvl'lrltJ · 

,.,, 
37.50 ~Lg /ml bAj..:J~¥1..:i"lJ'El'l~1jtJ1~'Vlfii..:i~'fl'l~1j fl lAn:::tfc11'.lm'VlAilA'Vl1'1~lDnb'Vlj~bAll 'W'fln~1n 
ti I I I 

i'.ltT..:iv-lu~ 1 ~ '.l'WVJl'.J~'jj'tJ1'1 n~ii VI Lmn 1c11~1 n LAW'! 'l 'Vlrn n~ bltJUAtiiii,fa~:::lij'fliJ1ii1 lltl n i;i'fll'.J A'.l1iJ 
"' ~ I I ' 

Lll 'W~'jj'iJ'flu~..:ii..:iu'fl1~ Lll'WLY-lj1:::~1jV1Lll'Wti..:iFf1.J~:::n'flu1 u~'.l'WVJ Llti m1 n n'Wm~l'.l ~'Vlfi L~1ii nu 
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" ., 
r.:i1nV1ty1~'U~ Hedyotis corymbosa Lamk. 

(Study of Cytotoxicity of Substances Isolated from Hedyotis corymbosa Lamk.) 

VlqJ'l~kl~ (Hedyotis corymbosa Lamk.) LU'l.!~~kl1Yl~1'YltJ~'CltjL'l.!r;'i1fomfm~1L~f"ll.J:;L~.:J 
r;l1fuV1tl.:i L"1tJH'ir:il-lnu~~kl1Yl~'l!UV1tkl 1 f"l':l'll.JLU'l.!~~~'ClL'l!~;l.l:;L~.:i P388 'll'Cl.:i~1~~n"1V1tJ1u~1n 

,, " 
VlqJ'l~'W~L'W<B''W hexane LL~:; ethanol iJ'"11 ED50 Lvl1rlU 30 LL~:; > 100 µg/ml i;J'll-J~'l~U r.nnm~ 

tl1~1~~rl"1'Vlt11U hexane LL~:; ethanol l-l1LLtJn~r:im'Ylf"lilf"l'Yl1'1Lf"l~l.J1L'Ylm~1~LLUUf"l'Cl~l.JtJ 1~~1~ 

'l!tl"1 ~'Cl aurantiamide acetate iJ'"11f"lr:i1miJ'W~~~'ClL'll~;l.J:;L~.:J P388 ~':ltJA'l ED50 > 100 µg/ml 

LL~:;~1~~ LL~ "1.:i m1l.J Lllkl~~~'ClL'll~;l.J:;L~.:i~n 3 n~l.J ~.:iiJml.J1rui!'CltJ~'Whl~1l.J1rnLm n~'Cl 1 iX • 

u1-~'Yli1~ iJ'"11 EDso ~'ClL'll~;l.,J:;L~.:J P388 Lvl'lrlU 17.00, 7.20, 21.00 µg/ml i;]'ll-J~'l~U L'W~')~~rl"1 

'Vltl'lU ethanol LLtJn~1~u1~'Yli1~ 2 "1lil"1~'Cl 1,5-anhydroglucitol LL~:; ,8-sitosterol-,8-D-glucoside 

LL~:;~1~~~l.J'll'Cl.:J 22,23-dihydrochondrillasterol LL~:; chondrillasterol '"11 ED50 ~'ClL'l!~;l-J:;L~..:J 
,,, 

P388 'll'Cl'1~1~U1~'Ylfi~..:i~'Cl..:JiJ'"11 > 100 µ g/ml ~':l'W~'l~~~l-liJ'"11 ED50 Lvl'lrlU 21.50 µ g/ml 'W'Cln 

" I 

~1nUtJ..:J~1l.J1HILLtJnmhJ~1~ViiJf"l':l'll.JLlJ'W~~~'ClL'l!~;l-J:;L~..:J P388 ~n 1 n~l-l iJ'"11 ED50 Lvl'lrlU • • 
17.50 µg/ml ~i;J~Lf"lN~~1..:J'll'Cl.:J~'l~U1~'Yli~LLtJn1WlLf"ln:;\f~')tJL'Ylf"lilf"lY11'1~LUnL'Yl~~tnil 
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(Xanthones from Unriped Pericarps of Garcinia mangostana Linn.) 

'lim1nLt.Jn~1nh:::n'elu Xanthone "'l1nLU~'fln,j'-:i~"1~1.J (Garcinia mangostana Linn.) vm 

~1~tl~:::n'elu xanthone "llV."11iuJ 3 "llV."1 ~'el mangostenol mangostenone A LLic:l::: mangostenone 

B ~¥'fll-l~'Jtl trapezifolixanthone tovophyll in B a-mangostin P-mangostin garcinone B 

' ' .c! .?I .. I Q.c::il ti ti 0 CV 

mangostinone LLic:l::: mangostanol "l!'ILu'l.1~1~u~:::n'flU xanthone VllJ~~1tl'l1'l.ILLic:l'J ~Tl~~um~ 

Yl~"'l'l.ILFlN~¥1-:i 1-D L VI FlUF1Vl1'1~ LU n Ll11~~ LFllJ LLic:i:::1~fiLmtJUL~tJU-if 'fllJic:lVl1'1~ LUn L111~~ LFlll nu LFl~'I 
" " 

' ' 
mangostenol LU'l.l~'J'elu'1'1LLrn"JJ'fl'I simple xanthone ~i:J,..,~LLVl'l.I~ 2-hydroxy-3-

methylbut-3-enyl group ~'ILU'l.l~~LLVl'l.l~"llU"1~1L~t11n ~1~Tu mangostenone A LLic:l::: 

mangostenone B LUt.1~1~tl~::: n'elu xanthone ~il~~ isoprenyl 3 ,._,~ ~'ILU'l.I xanthone "llV."1~11~ 

mn1t.1 G. mangostana L'lit.1nt.1 ~'J'l.I trapezifolixanthone LUt.1~1~tl~:::n'elu xanthone ~U'IL~LFlt1i'.l 
... 

nt1'31t.1m~~u1t.1Yl"ll"llV."1l1 
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9 ~ti q ~ 
n1'jl"J nH1'fl.:i ~ 'j~n'fl'l.J'V11.:I b~ il"ll'fl.:1~1'j~ n CPl btrn b'Zf'Ubb~~ bil'Vl1'U'fl~ 

lit I 

r.nn'j1nn~~~JbUl1 Polyalthia debilis {Pierre) FINET & GAGNEP. 

(Study of Chemical Constituents of Hexane and Methamol Extracts 

From Root of Po/yalthia debilis (Pierre) FINET & GAGNEP.) 

"" d 
111 ~1'1!1 Ll"ll-J 

-ei1r.i1'i~Vimm~n J>'tl.:iPl1~r;iJ>1'"l1~6r;iJ>.~Jl1~ni=tru1ff'll'llru1~ 'Vlfin'C'l . ., . 

n~r;imi;l1 (Polyalthia debilis (Pierre) FINET & GAGNEP.) LU\J~'l!~lf~..!L~J'L'VltiL-D'LLrl'tl1n1J' 
,, 

ur;ir;iVf'tl.:i 'Cl r;i Hf foi=t1~ruLJ'l"I LL~:;mu1J>.:itl1\Jl-l '"l1nm~tl1~1~~nr;itH..nrnl:lm'l!ULL'C'l:;Ll-!Yl1u'tl~l-!1 • ,, 
LLtlnLL~:;~Lf"ln:;~11"1J'.:J~~1.:JLUUl"lf.:JLLm ~U~1J'UJ':;n'tlu 4 'l!Ur;i L~LLri 3-acetyl aleuritolic acid, 

syberosol, stigmasterol LL~:; ,B-sitosterol 'lr;iti~ 3-0-acetyl aleuritolic acid LUU triterpene ~tT.:i 
,, ,, 

hlLf"lt1i1~1tM1umrnu1u~'l!~n~'1 m~Pini=t1Lf"lN~~1.:i"JJ'tl.:i~1~i.JJ>:;n'tlU L~~1iJ1frjfi'V11.:i • 
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.ct '1 CV CV Q Cl) ii o' 

n1<a~'i'J~V11 b~'el b 'J'i'Gf Vl'J b Vl~'el.:i b 'U n.:i'J.:i 131 Palaemonidae Penaeidae bb~~ Atyidae • 
Lf;l~~fi~a.Ja.J '\: u 1'111:~ bflil 

cu 

(lmmunocytochemical detection of yellow head virus in 

Palaemonid, Penaeid and Atyid shrimps) 

.... 
ll1 l'l'J'li1 

--~ ... ~ (/" .QI A Qi 'el1r.i1-at1'Vlu"amfl j?J-:J P11~ i;i~1r.i1s>£1 i;i~. 'J~:::'Jnru ~Ylfim~~, 

~?J-:iP11~1n~1r.i1~u i;i~. LYiP11~ ~Ylfin~~~. mr.i1~u i;i~. ~'J1Yir ~-:iuui;l 

... 
r.i1nm~~1~'li0l~'J'tl tl1-:in-:i'J-:i"1 Palaemonidae L~LLri n-:i~'tl t.JtJ1L~2-l Palaemon serrifer r.i1n • • 

U1"ll1m~u 'il1L11?JLl1?J-:ir.r-:iV1i5'i;J'Jl~'U1' n-:in:::Lth::: Pa/aemon styliferus n-:in:::r;i'tl2J Macrobrachium • • • 
sintangense ~'l~'tlt.J Macrobrachium lanchesteri ~-:in1~m'12-l Macrobrachium rosenbergii ~-:i 

'J'l"1 Penaeidae L~LLri n-:iin:::mi;i Metapenaeus affinis n-:iir'JlTuVl1'tln'lLVl~'tl'l Metapenaeus • • • ... ... 
brevicornis LL~:::n-:i'l-:i"1 Atyidae L~LLri n-:in:::tl Caridina sp. r.i1mJ?JL~tl'lrl'ln~1~11uL'lllntJ1ni'tlt.1 

" " .. 'II ... 
'Cl1 Lll'tlVir:::~2JYlTLr.i~u LL~:::L'llintl1~i;i ~1 L11'tltJ1-:itJ'tl r.r-:ivr1'i;i~2JY1rtJr1mr LL~:::tl12.l11nnr.iV11mr~i;i • • 

SI II I II 

L:n'tl L'Jfair'J L Vl~'cN ln1~firr2-l"ll1~ LL~:::Yl (;l~'tl'l L ~nuL il'tl n-:i n~1 ~1Vl~ (;! L:n'tl L'Jf~ir'J L Vl~'tl'l vr1'tl ~')ti mr • • ... 
~i;JL~?Jbfair'JLVl~'tl'lLlliJL'l~1 3 1'u r.i1nmrinr'lr.i~'Jt.1~fi immunocytochemistry Li;Jt.1L-rl2-ltutri~ 

U'tl~LL'tl1J~'U't}~r;i't}'t}'l'"1°ur:::n'tl'Ur;i1-:i 1 (135, 67 LL~::: 22 iit~i;i1~~u) 'll'tl'lL'Jf~ir'JLVl~'tl'l~'tl V3-2B, 

Y18-2D LL~::: Y 1 9 13-lYi1J n1~~i;JL~'tl1'Jfair'JLVl~'tl'l iOl 1nn-:i~1iJlr.i1nfi ~~m11 ~~'l 3 'J'l"1 ~hvifun~lW'J~Pl . . 
... ... ... 

Penaeidae ~'ti Metapenaeus affinis (4/1 O) Lvi1l!'u Vi'U~1iJm~~i;iL:n'tlL'Jf~V1i-:ir.i 1 nm~1~L:n'tlL'Jf~ 
... ' ... 

'li;it.1wwnu ~'JiJLV1ruilmr~i;iL=D'tlruLLNLi'.l'tlLUJfrn=.D'tl'li;it.1mr~i;i ~'Jun-:i1u'l-:i"1 Palaemonidae Yln 
., 'II " ... ... ... 

1Ui;i 1l-lilmr&ii;iL~'t!Li;Jt.Jn1rnu LLr;imr1~L~'tlLi;Jt.Jn1r~i;i Vi'U~1 M. rosenbergii (1/21) LL~::: M. 
' ... 

lanchesteri (4/22) ~'JU~'tlt.IVJLL~i;i-:imr~i;iL:n'tl ur;i M. sintangense (8/12) LL~::: P. styliferus 
... ' ... 

(9/1 O) ~'lULVlajr.i:::ilmr~i;iL=D'tlLLr;i1l-ltuLLN 'llru:::VI P. serrifer LL~::: Caridina sp. Ll-lViumr~i;iL~'tl 
I SI I SI 

Ll1?J 1c1lfrn~'tl ti;it.1mrnu LL~:::L il'tl-:ir.i1niJ'llu1i;iL~n ~-:i13-l~12.l1rnYl i;i~'tl-:i mr~i;iL~'tl L'lf~ r.i1 n mr 
...... 

Yli;J~'tl'l rif-:ii1Viu~1 t~tutri~u'tl~LL'tlu~u?l~r;i'tl ttJr~u'11u1i;i 135 nt~i;i1~~1JLL~i;i-:im~~i;i~hfi'2.l 1ru 

~'tlt.1 uinni;h-:i-n'i;iLr.iur.i1nt2-l'lutri~u'tl~LL'tlu~u'tl~r;J'tlttJr~u'llu1i;i 67 LL~::: 22 nt~i;i1~~u ~~mr.i 
... ... 

~ 2-J~ ufi nu r')'J 12-J ~ 1 Wl n1 L 'Wn1 rYl 'WYl 1ur;i'tl n1 r~ (;! L:n'tl L 'J f~ir'J L Vl~'tl'l L 'Wfl~ n ~ 2-lil'LI1'l"ll'li;i • • 

113 



n1'Hb~ n bb~~v11 i, iXu~iq'Vl tiq1~F'"li1~.W n b)J'W ~~iq b cw'f'lf:n.:i er'f'lfb)J'W • 
~ ~ 0 

r.nnn1t.1r;11n.:in~1~1 Penaeus monodon • • 

Isolation and Purification of Pigment Dispersing Hormone Like Substance from 

the Eyestalks of Giant Tiger Prawn Penaeus monodon 

ll1Fl~'lf1 

" tJV1~:::L~t1c;i 'l'W~1rn:::~1m3.JV11'Wti~-n'.i'c;iti::::n~n-u1 (90: 1 :9) 

Sep-Pak cartridge LL~:::'l!::: Jl'lt1 50% acetonitrile (ACN)/ 0.1 % trifluoroacetic acid (TFA) LL~'l 
~ " 

u11tJVi1't'!XtJ1-~V1fir;ltiJl'lt1 RP-HPLC 5-7 i'W(;lti'WLV1t1H' PrepPak C1S column, PrepPak CS • 
., 0 ""' 

column, Microsorb MV CS column, Microsorb Cyano column LL~ :::1:::tJtJ(;l'lV1 1~::;~ 1t1 2 1:::tJtJFl'el 

ACN/TFA LL~::: ACN/heptafluoroacetic acid (HFBA) ~Vl(;l13.J~11F1~1tl PDH L'W1:::i,,~1--im1Vi1't'!X 

u1-~Vlt\f-jfi dot-enzyme linked immunosorbent assay (dot-ELISA) LV1t1H rabbit anti-~PDH 
I tJ I .. 

polyclonal antibody r.:i1mw-h-Ai"hl"ll'cN RP-HPLC 1"kl-L\.ivi'tl\.1Vl 1 ~1i11s-ni.111.'1Xu1-~vifilt.h..l1'Vlc;f"ll'tl-.l 

~11F1~1t1 PDH 1Jl 1s LLvlrni'W ~..:ir.i1n n11(;11'l'"m1~1,,,i!ntm~n~'l!ti--i~11"1~1t1 PDH L'WLLvl1F1i'W • 
" " 

L mhwJl'lt1 MALDl-TOF-MS YltJ~1iltl1,,,irn L3.JL~ n~titi'l'W-ri'l..:i 104S. 7-1953. 1 c;i1~r;l'W ti;iu~11 . " 
Fl~1tl PDH ~Yitl~l'l'l13.JLL(;lnr;l1--ir;11..:i 1 r.i1n~Ll'lt1nt!'l1'WL'Wi(;l1°Yi'lnFlf~(;l1L~tl'W~'W 1 'EltjU1'1 ~'l 

' " " 
F11VI~1~11Fl~1tl PDH ~1cJlr.i 1 n n11Vl Vl~tl'l F1f--iiJti1r.i::;~~1 ~tl n1Vlti :::nl 'WLL(;ln r;l1--ir.i1 n~1 !?i'tJ n1Vlti:::ij 

L'W'lltl'l~11Fl~1tl PDH ~LF1t1i111t1'l1'W3.J1ri'El'W 
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(Quantitative analysis of trace elements in soil using 

Wavelength-dispersive x-ray fluorescence spectrometer) 

!1 " I I 

eJ~ nJ'~VlU'll'f)'I L U'el~15' l 'W~'Wi;i')'f)U1'1 Yi¥'f)l.J,,;'-:ii.Jfrnh'Yi15'1fa!;]'f)fi;h-:i 1 vhnmcif 'el-:i nu n15'~ Lrtn~ir 

L~'el 1 iXe.i~ n15'~ LM1~i.fil rt'l1l.lcinrff'el-:i LLiiu~1~-:i L"1tJL~i11m5'1;JJ"l~~'elu ri'l1l.l'W1 L~'el~'el'll'el'l~1ucif'el 
" " "' 

l.J~~1~~')tJn15'LtfTtJULVltJUeJ~n15'~Lrln~if~'W( MD1) ~~Lrin~ir~1nUJ'~L'VlPl'f)'f)~Ll;]J'L~tlrlUeJ~~1~ 
"' 

" " ~1 n mJ'"i) Lrin ~ir ~'ltJ ~1ucif 'el:w~-W n:w,,;'-:i mJ'~ Lrin~i.f m:w1ru'll'eMn11;Ji'tl-:15''tltJ 1 u~15'i1-:i;s-:i:w1 l;]J'ti1'W 
cL9 " ... ..... 

'W1'W1'1!1~ 
' " " 

VliJ1:w11-Dl 'Wn15'~~1'1~1k!-L''fl:w~1 klrtf-:i-W~'ltl 
"' " 
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(DEVELOPMENT OFSIMULATION - BASED COMPUTER ASSISTED 

INSTRUCTION FOR SCIENCE LESSONS ON " SOLUTIONS ") 

" " I 

n'l ~~~ti lilf-~u ~lil "1~~\U.J'ltl L YJ'Cl~ iij.j\J'l LL~ :::~'lU~:::~'VlflJ1 'lYlU'VI L1t1tJlil'Cll.J~'l L(;)'Clf"Jl'ltl~'Cl\J • • 
LLUU~'l~'Cl~~Cl'l\Jn'l~M'l!'l~'Vltl'lPl'l~(;)f ~'Cl~ ~'l~~:::~'ltl 1'1X~u~:::~'VlflJ1'1Yl(;)'ll.JLnru'1 80 I 80 

~n~1c.J~il.J~'Vlt°vi1~n1~~t1tJ~'l!'l~'Vlt11Pl'l~(;)f~r:it1uvi~t1tJlil'Cll.J~'lL(;)'Clfi'lt1~'CltJ LL~:::~n~1m1l.J~"1 

L~tJ'll'Cl~um1't1tJ~1-ifu'Vl~t1tJ'"1'Cll.J~'lL(;)'Clf'llr:it1~'CltJ n~l.J~'l'Clu1~ LiltJ'1n~t1tJ-B'tJlTnt1l.J~n~1 ti~ 1 • 

LLUU~"1n~l.J LLUULLc.J\Jn'l~~4'mLUUn~l.JL~tl'l'Vl"1~'Cl~ri'CltJLL~:::~i~mrn"1~'Cl~~n~~1-WLlil~'l:::i.f-if'Cll.J~ . . ~ 

I 0 0 

~'Cl mrn"1~'Cluf"i1L'tl~t1'll'Cl~n~l.J~'l'Clu1~ 2n~iJYiLnm-if'Cl~ntJ (t - test Dependent) • • 
tJ~ n'w~m~nv.iu~1 

U'VI ~tl\Jlil'Cll.J~'l L(;)'Clf'Jl'ltl~'Cl\J LLUU~'l~'Cl~~Cl'l\Jn'l~M'l!'l':S'Vlt11Pl'l~(;)f ~'Cl~ ~'l~~:::~'ltl ~ 

tJ ~:::~'VI fll1'1Yl 11l'll.J Ln ruon~ rl 'l~\J"1 
~ ~ ' 

c.J~il.J~vifivi1~m~~t1tJ':S'1!1-:SvimP11~(;)f"1J'Cl~UnL1t1tJitJlTfitll.J~n~tlVi 1 111t1~i~1~fum~ 

I 
I cf ., 0 .... Q.QQ .... 

~:::~'ltl 'Cltl'l~l.J\Jtl~'l'"1'1.J'Vl'l~~Cl(;)'Vl~:::"1U .01 

m 'll.J ~ (;) L ~tJ'lJ'Cl~Un L1t1tJ~i~lil'l nm~ 1-n U'VI L1t1tJlil'Cll.J~'l L(;)'Clf'll 'lti~'Cl\JLLUU~ 'l ~'Cl~ ~ Cl'l\J 

' 
n1~C\frj'1!1~vit11P11~(;)f ~'Cl~ ~1~~:::~1t1 'Clu1tJ~:::~ul.J1n 

LL 'VI 'Gi .:! WU • 

~ 

c::il - ... • 0 .-:. Q ' 

U'VI L~tltJ'"1'Cll.JYl'l L(;)'Cln'ltl~'Cl\J ' LLUU'il 'l ~'Cl~~ Cl'ltJn'lmJ'l'l!'l'l'Vltl'l Pl'l~ (;)~' 

tJ~:::~'VlflJ1'1Yl'lJ'Cl~U'Vl~tl\J,c.J~il.J~'Vlt°'V11~n'l~~tltJ':S'l!'l~'Vltl'lPl'l~(;)f 

'VltJ'Cl"1~tJtJm~Vi1mrucU'lUvitJfi viur:i-:il.J~1~vimiu 
Ill Ill "' ...... 
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CV Cl ..,. o' I CV ..,. Cl Cl .d Q CV o' 

n1i~ roJ'W1UVI b i~'Ul"l'fl il~'J b!Pl'fli~'J ~~'flt.I bb'U'U ii~ !Plil bf?l ~ b i'fl~ n1i~'U~'U fi 
q 

djj'fl~~~i1m !Pl~1V1i'uun b~~u i'u3Y fi~ii fiinH1 !Pl'flt.1tl~1~ 

(A DEVELOPMENT OF COMPUTER - ASSISTED INSTRUCTION 

LESSONS ON REPRODUCTION OF LIVING THINGS FOR SECONDARY 

EDUCATION STUDENTS) 

~ ~ ' 
n 1 ~';Jr.r El "1 r~ i1L th..im~~~1\l LL~:;~ lij.J'IJ1UVI Lfo'IJ"1'fl:1JYi1 L(;l'fl f·1h El ~'el'IJLLUU3!~ ~n L~EJ L~'el\l n1 ~ 

~U~'IJ{'ll'el\l~\ln:n~(;l ni111*~:1J1EJL~'el~1u~:;~VJflJl1'Yi'll'el\lUYIL'1EJi..i LL~:;LmEJULVlEJU~~-i:1J~'VliV11\l 
' ~ 

mn'fowJJ'fl\l irn Lrm.iri'fl'WLrEJ'IJLL~:::~ir\l WEJ'IJ L"1EJL-D'UVI WEJ\.!Vl 0-.rEJ~~1\l LL~:::~ lij.J'IJ1~'1J 
l/ I I l/ 

'elt.11\l Llli..ii1m'foi..iii..i'1fiu:1.1 ~m;-1iJVi 4 LN LrEJi..ii..ii..iVJur~'Vltl1"1:1J ~\l 1~:1.11 t111u n1~~mLuur.r111ii..i • • 
~ ~ ' 

~1i..i1'W 42 "1'W LLurnL~i..i'll'fl\l m~';Jr.ru "1f'li1Llli..im~';J~m=B'l'Vl"1~'tl\l~\lnn~:1.1VJ 111~'el\l n~:1.1 L~mn m~ . . 
" I/ I I 

I cl .... CJI 0 <Cllt. ..,cl .,., Cl 1" I 

VI "1~'e!U n'el'WLm'IJLL~:;~~\l L~tJ'IJ n1~VI "1~'el\l 1111 L'IJ\.!n1~"1\l'IJ filNVI 1 Vl"1~'el\l L 'Yi'el (;ln'"l~'e!U'll'e!U n'Yi~'el\l 

'll'el\lUVJLrEJ'IJL'IJ~1'1JLVl"1ii"1 r.nnn~:IJ~'J'tlci1\l 3 fil'IJ filf\l~ 2 Vl"1~'el\JL~'fl(;l~9~'e!U~'e!Un~ffi\l'll'el\JUVIWEJ'IJ 
' 

I l/ I ti I I 

L~'elufuu~\l Lui..ifilf\lVI 2 r.i1nn~:1.1~1'elci1\l g fili..i filf\!Vi 3 V1111~'fl\JL~'flV1111~'eluu~::~V1fi111~'ll'fl\luV1LTEJi..i . . 
LL~::: L1.ITuu L Yiuu i:Jfi~:IJ ~'Yl 'i'Yl1'l m r~tJ\drl'Cl\d~·foi..m~ ~~i~ ~'itit.1~1 n n ~ )J i;lr:i'tltl1.:i 30 "1\J 

~~ m~~r.ruu~1 n!J~1 
I ~ ' 

UYl LrtJ'W"1'el:IJ~1L(;l'tlf'Ji1EJ~'el\.!Vl~~1\l LL~:;~ lij.J'IJ1~'1Jij1.h:::~VJfiJl1~ [;11:1.J Ln ru'YfVi rl1~\.!"1 ~'el 

82.41 /82.83 

uVJ L'1ui..i"1'el:1.1~1 L(;l'fl f-rl1u~'el'IJLLuu'1~ ~n L~u. 11~::~V1fi111'YiuVJ wui..ifil'el:1.1~1 L(;l'flf-rl1u 

~'el'WLLtJrnfo~i1L~EJ.~~i:IJ~YliY11\ln1~WtJ'IJd''el\ln1~~U~'Wf'll'el\l~\ln~~(;l 

Vl'IJ'el"1~'1J\.!n1~Vhmruru1ih~i..ifi VIU1\l:IJ~1~VIEJ1irEJ 
Ill Ill Ill ... ., 
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(A DEVELOPMENT OF THE YOUNG SCIENTIST CLUB,S ACTIVITIES FOR 

ELEMENTARY SCHOOLS) 

ll11-l1"1l1 

'el1r.:i1~!lvlmm~1 1ti\IP11~[;111r.:i11u i;i1.n!:JjVM,; Lr-i1-0J~Vlu, 
mr.i11u i;i1.~iith1rni..n 'l'1Pl1.JOJ~i1n 

" " . 
m11r.rurif'l'1iir.ii;il-l\1"'1ii1uL~tiW1ij.n..niir.in1rn'l!iiuiii1n1V1mP11~[;1HuLm1 ~1~fu LN~uu .. .. .. .. .. 

th:::crn~m~n LL~:::LmEJtJLYJt1mintt:::m:::tJ'lumrn1'l'3V1mP11~i;Jf L'"li;Jri~r;iti'3V1mP11~i;Jf"llti'li1n 
" . 

~uu-Dutl1:::cm~n'l=l'1 tlVI 6 ri'atm~:::~~\lm1tl~lliinr.in11ii°LJ'n'3V1mP11~r;iftuLm1 ~1~fo'LN~EJu 

tl 1:::nii ~ n'l=l'1 LL ~~'I-if 'a~~~1-il1 um1'3r.rut11:::ntitJ ~r;iu 1) ~ L~m'll1 OJ~iitl1:::~tJmm!~1um1r.r i;inr.i 

n nii-qii~ii-Jn1VIU1 Pl1 ~ f;1 f tmm1 "ll'Cl\I ~l.J'l rii1'3V1t11 Pl1~ r;ifo ~\IU1:::L VI PlL YIU 1UYi1:::tJ1ii11~tl ~ii.rl 
" ' 

LL~:::rin!~tiun~i1'3'l11~~1\IL~1-iitl1:::~tJmrnf-ii'3r;i-Dutl1:::nii~n'l=J'1tlY1 6 n~ii~::: 15 f"1'1J 2)i1m1uu 
" " .. ' " ' 

-Dutl1:::nii ~ n'l=l'1llV1 6 LNL1-uuu1uvi1L~~r.i LN ~EJuLnti\l~Yi11rutJ1' LL~:::'LN L1uuti~tJ1~~uti'l~nJ1 

L'll 111riL1't1u~ 2 tlm1~m~n 2544 'i:NL1uu~::: 60 riu ~\IL~i11'Li;ium11,Xi1n~EJ'IJL~tinnr.imrnr;i1ii 
" Fl'l'll.J~'IJL'"l"ll~\l[;]UL'Cl\I nr.innii~::: 30 Fl'IJ r.i1niir.inniivi\l~l.J(;) 6 nr.innii L~LLri nr.innii"l!iJ'UiJi!ff~'ll • • 

' d I < - .... Cii. I ' .... Clio 1' I < - .... d I < - cl1 

Plm~n1mu1r;i uniqr;ir;ir;iV1m1uLEJ1'l un iq\ILL'ltn~tiii1uLEJ1'l unYi~\1\11'\.JPlntt-irnLm'l umriii1u .. .. ' .. .. 
" " I 

LEJ11 LL~:::°LJ'ni;ii;i1r;iiULEJ1tJ n11~1LUum1~r.rmLti\I 'atimtlu 2 on'IJ[;l'e)'IJ ~'Cl -E'uYI 1) WOO-JU1rt'1JJ11Yi 
" ' ' ~ I I ~ 

'JJ'Cl~ nr.i n 11l.J'lll.JUl.JUnilVlm f-11~ [;]f°i'IJLEJ11 iuYi 2) u1nr.i n1rnYiii riru111Yi 1tl11X-Jn~EJUoD'Wth:::nii .. .. .. .. 
I o " 

~n1!t1llY1 6 ViLlluLL~~'l-ifti~~1~V1i;i~ti'ltl~llii Luu1:::u:::L'l~1 2 L~'au r.i1n°LJ'uLmurnViutJvin1!t::: 

n 1:::1.J'l 'Un 11VI 1 \I °1'11EJ1 Pl1 ~ r;ifo~ :::L '"l [;]Fl~ r;iti':JVIEJ1 Pl1 [;lf ritiULL~ :::~~\ltliilliinr.i n 11l.J'll il'UiJi!n':lVIEJ1 
dJ ' • 

' <t tr C.- Q Q~ I I -=::I Clf 6" I .., 

P\1~ f;11~ULtl'l'l [;l'll.J LL1.J1.JLLe.JUn11'l'"ltl L'll\l'\11 (;)~'e)\l'\lll.J n~iJ'\11 (;)~'e)\ln~ii L(;)U'll.Jn11~'a1.J'l(;)n'a'IJLL~:::~~\I 

mrni;i~ti\I m1°1L'"111:::ir-ifti~~1fr3fim1V11\l~n~LL1.J1.J t-test for dependent samples 

e.J ~ m11r.ruYitJ11 nr.i nnii'llil'Ui!i1n1VIEJ1 Pl'l~ r;ifi'WLt11tJ~W 00-!'W'l~ui".J rt'1JJ11Yi ~1'Wrt'l1il .. .. .. .. 
L~ii1:::~iititj1u1:::~tJi11n LL~:::vintt:::n1:::tJr;iun11V11\l':JV1mP11~r;if"llti'li1nL1'uu"'1~\lu~tJ~nr.in11ii 

'lliiuii°LJ'n1Vlm P\1~ [;]HuLm1~'1 n11 ritiutlnu~nr.i nJ'rn LL~::: 3. Lr.i [;] ri~ulti':lVlm P11~ r;if"llti'li1m1uu 
.. "'\' .. " lJ 

~~\I tJ~llii fir.i n11il'Q ii ~ii-Jn!) '\llEJ1 Pl'l ~ f;1 f tu LU 'ltJ ~\I n11 riti'IJU~llii nr.i nnii 

I < Q..' Q tr oC:lo I C. tr 

fWLEJ1'l, Vln'l=l':::m:::tJ'l'Wn11'\111\l'lVIEJ1Pl1~f;11, L'"l[;ll")f;lf;l'e)'lVIEJ1Pl1~f;11 
I 

LL 'VI 'M 'V1 'IJ 
• \ll 'W~ i;i~~'Wn'l 1~ 'lmOJ OJ1 \lYi'Wfl Vl'LJ'l\I l.J~1°1 VIEJ1~tl 
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(A COMPUTER ASSISSTED INSTRUCTION DEVELOPMENT FOR PHYSICS 

SC 026 OF MATHAYOM SUKSA IV ENTITLE OBJECT MOVMENT) 

... 
1111"11"111 

'el1'"11~!lv1mn~1 ~'ll':ltiP11~i;inr.i1~u~ir~~ Vlf~tl°1.J'1!. 
mr.i1~u vin.Ju~ 1.J'1!th:::n!lu 

,, ,, ' 

n 1 ~':S~tl f'lf..:i\liJr.i VJ2J..:JVl2-11tl LYi'fli [;J.JU1 LL~!:Vl1U~!:~Vlfill1YIUVl ~t1Url!l2-!Yl':l Li;J'flf•1l':Jt1MlUfJ'l!1 • • 
I I I " I 

~~n~ ':l 026 Lr!l..:imnri~!luVi'll'fl..:ii)i;i~ iu~nt12-1~nh"'lllVi 4 t~iJtl~:::~Vlfi111~i;i12-1Lnru'Yl 80/80 

~ n 'l!/'1 erni2-1 ~VliV11..:i n1~L1tiu':S'l!1':5Vlm P11~ i;if~':ltJUVl ~t1Ufil!l2-loW':l Li;J'flf•1htJ~!lu ~ n'l!l'1fil':l12-1~..:iY1!l 
1 r.i'll!l..:iun L1tiuLL~ :::ri':l12-1 ~vi L ~U'll!l..:i ri~~t onuVJ iSuuri'tl2-1Yl':l Li;J'tlf'Jl':ltJ~'tlu mh.J ~':l'tlu1..:i Llluun iSt1u " . ,, ' ' 
iul!nEJ :1.J ~m!t1llYI 4 111ri~EJuYI 2 llm~~m!l'1 2544 LN~tltJL~EJ..:JLL~u'l'Vlmri)J LNLfou9'ur.i,Y1 

':5Vlt11rl)J LN L1t1uLL2-l~u':SV1t11ri>..1 ~..:ivii)viL~t1..:inu ~1u':lu 45 riu 1tJl)J1 'i:vit1m~'Zl)JLLurnr.i1:::r.i..:i LLUU • 
LL~un1~':59'mlluLLUUn~iiL~tl':lVlVl~'tlUri!lULL~:::V1i..:imrnvi~!l..:J UVlL1t1u~~m~ntl~:::n!lU~'ltl 12 UVl • 
L1tiu L~!l..:imnri~'tlU~'ll!l..:ii)i;i~ ~~i>..1~VliV11..:im~~t1u~~n'l!l'1tl~:::n'tlU~':lt1 ri':l1>..1f-ri':l1>..1~1 ri':l1ii 

L-if 1 tr.i ~ n'l!l':::n~:::U':lUn1~Vl1..:JfJVltl1Pl1~[;1f LL~:::m~tl11tlH ~n~~1-ii'1Lrin:::tf.if!l>.J~~!l n1~VlVl~!lU 
" ' ' ' 

rl1Lll~tl'll'tl..:Jn~ii~':l!lU1..:J 2 n~ii vhnm.if!l..:inu (t- test for Dependent samples) • • 
~~n1~~n'l!l'T'r'iU~1 1) UVlL1t1Url!l)JYl':JL[;l'flf'll':lt1~'tlU fJ'lf1Yl~n~ ~'tl..:J n1~Lrl~!lU~'lJ't)..:Ji)i;i1.1iJ • 

tl~:::~V1fi111mvi1nu 85.5/82.3 ~..:iLiJu1tlm>..1Lnrusn~ri1viuvi 2) ~~i>..1 ~VliV11..:im~G'-uu'5'1!1 Yl~n~ 
') 026 'lJ!l..:JUn L1tJUll 1 tl VI i..:i 1c1i'fu n1~~tJU~..:Jn~1 ri'flU~EJU~') tlUVl L1tJUrl'fl)J~') L[;l'fl f'll ':lti~!lULLUU 

" 
~1~!1..:i~mummr !lu1..:iiJuu~1~cyV11..:i~n~~~:::~u .01 3) ri':l1>..1~..:i~!llr-i'll!l..:iuniSuuvii..:ir.i1nm~ 
1.n'uVl~t.JUf')'tJ)JYl':JL[;l'flf'il':lti~!lU fJ'lf1Yl~n~ ') 026 ~!l..:J n1~Lr-1~!lU~'lJ!l..:JtJj;]f.l !JULU~:::~U)J1n . " 
4) r-1')1).J~VlL~U'lJ!l..:Jr-1~Vli..:ir.i1nm~H'uVlL1tJur-1!J)J~')L[;l!lf'll':ltl~!JU fJ'l!1 Yl~n~ ') 026 L~!l..:J .. 

UVl L1EJUrl!l )JYl':J Li;JtJf 'Jl ':l tl ~'tlU, U~!:~Vl flll1 Yl'lJ!l..:JUVl L1t1Ur-1!ll.J~') Li;JtJf"Ji ')ti ~!JU, 

~~ i>..1 ~VliV11..:i m ~L1-uu~'lf 1Yl ~ nl, ri':l1 >..1~..:JYl'tl L'°l'lltJ..:iun L~tJu~tiuVl L1t1u 

r-1'tl>.J~':l Li;J'tlf"Ji':ltJ~!lU, fil':l12-J ~VlL~tJ'Jl!l..:Jr-1~~~'tltJ~L-if UVl ~t1Ur-1'tlil~':l Li;J'tlf'Jl':lti~!JU 
"" 

~u~vivi~um~vi1mcycy1il~ufi VlU':l..:i>..1vi1'lV1miu 
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(A STUDY OF SCIENTIFIC ATTITUDE AROUSAL LEVEIS OF PROPHET 

NABI MUHAMMAD'S SELECTED CONDUCTS UPON MUSLIM 

UNDERGRADUATE STUDENTS) 

'fl1r.:i1-a~vimn~1 s-'el~P11~(;lnr.i1s-tf i;w.n!!J~·rN,; Ltai1n.J~'Vltl°, 

mr.i1s-tf c;is-.~l.lunrnt.n 'N~urui.nrn . ., 
~ ~ ' 

ms-i)~t1 '"1f~tlil'"1'l1l.lil~tn.nt1 2 th:::ms-~'fl 1) LoW'fl~111Ms-r.i1't11'(;1S''ll'fl~vi1'WP11M11'Wul.J5l.J . ., 

~c;i~ijm1l.J~'flc;)rl~'fl~rlUnS''flUUU1lJ'll'fl~L'"l(;lrl~'V11~~'VlU1Pl1~(;lf 2) L~'el~m~nS':::i;1ums-iJ~nL~1L'"l(;l • 

ri ~'Vl1~'l'Vlt11 P11~ (;lf'llieJ~r.i1t11' (;]S'l"i' c;iMs-~ili;im!n~ n~1l.J~~l.Js-:::i;1rn.firu ru1 (;11 n~l.J LU1~l.J1tJ ~ LU'W 
"II OI CV 'II 

l.l~1~'Vlt11~u~~'11~1t.1ri1't.1'VlfS'Vlt11 L'll(;]U(;l(;l1U ~1t.1'lt.1 1 oo rit.1 Lnus-r;iunl.l-if'ell.J~ tc;iti ms-~ieJu1' c;i Ltai (;] ., 

ri ~'Vl1~~'Vlm Pl1~ (;lf LL~:::t iXirn ~n~1US':::Lijt.!S':::i;1u n1S'U~ n L¥1 L'°l (;lr!~'Vl1~i)'Vlm Pl1~ (;lf'll'el~ r.i 1-t11' (;JS' . 
'"1Iii~5'5'LL~'l L mtiu L Viuu ~~ n1S'US':::Lijt.l'll'fl~Un ~ n~1 n ~ lJUt.l(lJ '"1:::LL tit.IL '"l (;l '"1 ~'Vl1~~'VlU1 Pl1~ (;ln'elm~::: 

80 ~t.11u) nun~l.J~1~ • 

(;lnr.i~ieJuri'l1l.J~'flc;iri~ieJ~numieJuilmii'llrcMLtai(;lri~'Vl1~~'VlmP11~(;1fiJnn!J11 e.h'Wn1s-l"i'c;i~s-S' 28 

nHWLLtlnLUt.!~1'Wrl'l1l.J'flt11n~ieJmmi.'h1 3 mru ~1'Wrl'l1l.lfuCJc;i'Jl'elULL~:::LYimYimml.J 9 ns-ru ~1t.I ., 
c:il .c:::il "" .c:::il .. .c:::il "" .d ., ' cl "" 

m1l.ll.Jm(;le.J~ 14 nnu "11t.1m1l.ll.JS':::Lut1us-'eluri'elu 3 nrn.J cri1t.1ri'l1l.l'll'el~(;ltJ 7 nrn.J LL~:::c;i1i..i • 
rir;i1l.Jtr.in~1~ 4 ns-ru 

r.i 1t11' (;JS'~ '"1c;iMS'1 rYtJ~ n L~1 L r.i (;] ri ~'Vl1~';j'Vlm P11~ (;lf i;iieJ n~l.J L i11~l.J1u n~l.Jut.i 1 us-::: i;)u "ti'ell.l 

fu" l.l1n~~c;i LL~:::iJ~rn¥1L'"l(;lrl~'Vl1~~'VlmP11~(;lf i;iieJn~l.JLi11~l.J1t1n~l.l~1~1'WS':::i;1u"t1'fll.lfu" inn~ 
'II 'II 'II 'II 

~ c;i~~ 1ilLL(;lni;i1~nt.1LL~:::L~'fl~r.i1s-n.rntli..int1ns-ruYiu11 1) ih1t11'(;ls- g ns-ru~tJ~ m¥1i;iieJn~l.JLi11 • • • 
~l.J1tl n~l.JUt.i~ n11n~mi11~l.J1un~l.l~1~ 2) ilr.i1t11'(;1S' 7 mru~tJ~m¥1 i;i'eln~l.JLU1~l.J1tln~l.J~1'1 ~ 

'II 'II 'II Ill Ill ' 
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,, 
r.i 1-tJ<J (;)~'"1 ~M~tJ~ m~1\rn ~ n~1nriiiutJLL~::nriiiri1.:i1~~.:i\l 1) ~1~fonriiiutJ r.i 5'tJt5' (;l~U~ n 

" .. " 41 411 

" L ., , .,. q ., • I~ """'~ "" q .,. "' L Ln tJ~::~u"LCJtJLLYirn~::"JJmmrn" ii 1 n~ru ~:;~u "u!]U(;l L~~'JtJ(;ltJL?l..'l" lJ4 mruLL~:;~:;~u" ~\J r.i 

zj\J"llil" iJ 4 mru 2) ~1~funriiiri1.:i r.i°!'tJt5'(;l~U~nL~1LtJ~::~u "LCJmLYifo~::"JJtJ1tJCJ~ " i'.J 1 mru ~:;~u 
' ' 

"tl{j u'1i1JlJl'JtJ(;l'lJL?J..'l" i'.J 1 mru LL~:;~:;~u "~'lJL'"lzj'lJ"lllJ" i'.J 5 n~ru 

' LL 'WGl ~ 'V1 'U • 

121 



(A Development of Laboratory Directions in Science on Separation Techniqes 

for Mathayom Suksa I Students) 

J11A~'l!1 

" " ' n1T~4'tJFlf\IUlJ~"1*\UJ1tJ 2 ih:::mT ~ti 1) LYlt:i~~'W1LL~:::Vl1UT:::~'VlfiJl1Yi'llt1\ltJ'VlU{j~-

n1T'l'VlmPl1M1f ~tl\I L'VlFIUF1n1TLLUn~1T 2) L~ti~m~t1CJ~~l..J~'Vli'Vl1\ln1T~U'WLL~:::in1j':::nT:::tJ'J'W 
n1T'Vl1\lfl'VlmPl1~r;if"11ti\lun~u'W~~u'W~'JUtJ'VluB~mT'lviu1P11~r;if 3) L~t:i~n1j-1Fl'J1l..JFl"1L~'W'1ltl\I 
i!nLfo'W~iJ uitiuviuB~mT'lvimM1~r;if ~tJ\I L'Vlr-iUF1mrnun~1T n~l..l~'Jt:itJ1-:i~1-nl'WmT14'u 
roif\le L~LLri un~EJ'Wi'WlTfitll..J~n~tJ~ 1 J11'"1~tl'W~ 1 tlm~~m~n 2544 LN~U'Wr-1\l'VltJ\lfl'Vltl1 

4'\IW)"1'WFl~U~l..J ~1'W'J'W 40 Fl'W ~L~l..J1'"l1nn1~~l..JLLtJ1J4'"1n~l..J LL~:::H'LL1JtJLLC.J'Wn1~'l4'mll'WLL1JtJn~l..J 
~ ~ , , 

" ' 
L~tJ')'Vl"1~'CltJri'CltiLL~:::Vli\l~tl'WLU'ClVl1~'l!1 ~vi1mi)4't1 U~:::n'CltJ~'Jtl 1) 'lfim~LLtln'llti\ILL-ii\IUU'll'tM 

LL;i]-l 2) :)fimS'LL{Jn'll'tl-lLL;il-lth.t'll'tl-ll~~'l 3) :)fims-LLtln'll'tl-ll~~'lth..t'll'tl-l L~~'l4) :)fiLLtl n'll'tl-lm~'lth.1Lln~ 

LL~::: 5) ':5fiL'°Wl..J1L'Vlnnyj C.J~n1~~tl'W~~m;-1 u~:;n'CltJ~'JU CJ~~l..J~'Vlf'Vl1\ln1~~t1U LL~:::ini.;-:; 

n~:::1J'JUn1rn1\l'lY1t11Pl1~r;if ~ n~~tm Lfln:::iHf tJl..J~~tJ mm "1~tJtJ'"11 L'U~tl'lltJ\ln~l..J~'JtJU1\I 2 
" ' 

I I ~ ~ 
I cJQj ti .... .... 0 A c:icvc:i 0 

n~a.iviLntl'J'lltJ\ln'W (t - test Dependent samples) 'll'W111'tl'Wn1~"11L'W'Wn1rn"1\l'W 1) Y11n1~Y1"1~'tl\I 
' 

1 uiXtJ\IUB~mT':5vim M1~111fL ~'tlvi1'lfimrnt1 mn~~ L V1l..J1:;~;'j 2) ~ ~'W1tJ'VlU{j~ m~'l'Vlm P11~ r;if 

~'tl\I Lvir-iUr-imrnun~1~ 'l111u~1'Wn1~~r.i1~ru1r.i1n~LzjtJ'J'l!1'1J ~1'W'J'W 5 vi1'W 3) Y1"1~'Cl\l~'El'WntJ 

i!nLfo'W.ff''Wl1fiua.i~ni.;-1tl~ 1 LN~tl'W r-1\l'VltJ\l'l'Vlm 4'-:ivi1'111'WF1~u~a.i ~1'W'JU 40 Fl'WL~tivi1u~::: .... 

1Yimm~r;if LL~:::4) ~n~r-i'J1l..JFl"1L~'W'll'Cl\lunlffiu~ilffilu'Vlulj~mi)YlmM1~111f ~\I LY1r-iUr-imrnrm~1~ 

cm ms-~..rtitJn nn'l1 
' " ' 

1. uviiJBu~n1T'lvit11 P11~ r;irn ~4'u~ ~u1~ui'.iuT:::~vifiJl 1~ ml-l Ln ru"l'l~ n1V1u111 ~ti 

81.19/80.33 
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4. '°1'"J1~lii(;)L~'W"ll'fNt!n!Sm.i~~l11'f.l 1.JVIU~1.J~n1T';)VJm f'111~l'lf ~'i.l~ LVJ '°1\1 '°1 n1nLtJn~1T'i.l~ 

1uT:::~u~1n 

. 
bb 'Vl~~'Vl'W • 

LV1'°1tl'°1mmt1n~1T. e.i~i~~VJ'ifV11~mn1m..i. in~:::nT:::1.J'"J'Wn1TV11~';)VJmf'1!1~l'lf 

VJ'W'i.l (;)Vl'W'Wn1TVi1tffoJ ru1UY1ufi V11.J'"J~~v11';)m..11~t1 
" " " QI QI 
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(DEVELOPMENT OF COMPUTER ASSISTED INSTRUCTION LESSONS ON 

LIFE AND EVOLUTION FOR UPPER SECONDARY SCHOOL STUDENTS 

WITH LINKAGE THROUGH THE INTERNET NETWORK) 

... 
ll1 '°11"111 

" ., ' 
n15''1~t.1 Af..:iuilr.:i "1il..:iin.nt.1 L-Yi'El~ t•JHJ1 LL~:::~1U5':::~Ylflfl1'Y'I "lJ'El'llJYl L1mJA'Ell.J~') L!;J'Elf-rlr;irnq'El'W •• 

~1'WLA1'El'll1t.i~'WLYl!lfo'.li;i (;]1l.JLmwn 80/80 LL~::: Lmt.JULVJt.JlJ e..i~il.J~Yl'iYl1'ln15'~t.l'WLL~:::°t1n~::; 

m:::u'J'Wn15'YJ1..:i~YJmP11~i;if 1u~hum5'i..:i Lni;i mrn..:iA·~1l.J~"1L~'W"ll'El..:i-ifm.J~ n15''Y'lmnrn! LL~:::m'.i' 
"' 

"' 
n~ l.J i;ir;it!tl1..:i Lllutl'n ~t.1'Wi'W~nt.1l.J ~ n~1 !;J'E!'WU~1t.1 'b..:i ~t.J'W P11''Y'I ~ !?J-11 

~L~'Elm1-t.1u'1"ll1~YJmP11~i;ifn1t.1n1'Y'l~'l111'Y'I ~-:i1~l.J1 L"1t.1n15'~l.J!lti1-:i~1t.1~1'W'J'W 42 A'W LLUULLe.J'W • 
"' "' ' 

"lJ'e)'l n15'~~t.1Af'lULU'Wn 15'~~t.J L~'lYl "1~'e)'l ~-:iiln~l.JYl "1~'El'l n ~l.J L~m n15'~'EllJrJ "1 rl!l'WLL~::;~~'l n15' ' . 
SI SI 1 I 

'Vl(;)~'fl.:i n'"'l5'~'1LU'Wn'"l5''Vl(;)~'fl.:!LLU.:!LU'W 3 on'W(;l'fl'W ~'flonuV1 1 'Vl(;)~'fl.:iL.W'fl(;l5''1'°l~'fl'Li-if'flunY-li'fl.:i'll 'fl .:! 
"' ' ' 

UYJL1't.1u1u~1'WLYJAUA r.:i1nn~l.J!Kr;imh..:i 9 A'W iuVI 2 Yl"1~!1..:i L-Yit!i;inr.:i~'Elu-if'f1un'Y'li'El..:i"lJ'El'lUYl~t.J'W • 
I \I I tJ I I 

L-Yi'f11.JfuiJNLLm"ll LU'WAf..:iVI 2 r.:i1nn~l.JIK'lt!ti1..:i g A'W iuVI 3 Yl"1'tl'El..:iLYlt!Yl"1~'E!u1.J5':::~YJfin1'Y'l"lJ'f1..:i • • 

' c::il Q rr I I c::!l I Q 'c:; d d a. .c:::i.cv 0 CV 

1) lJYlLJ't.J'WA'Ell.J'Y'l'lL!;J'e)n'lt.J~'e)'We.J1'WLA5''El"lJ1t.J!l'WLYl!ln'W!;J LJ''El'l "Jl'J!;JLL'tl:::'l'll?J-J'W1n15' ~1~5'1J 
tJ I I-' I 

tl'n L1t.1'Wi'W~fit.Jl.J ~ n~1 (;]'EJ'WU'tl1t.J VJ~ !?J-J'W1~'Wilu5':::~Ylfl1l1'Y'l~'l n~1 Ln ruonVI rl1~'W"1 
"' 

' ' CV c::il d.Q !,I Q Q. tS"I I d I Q tr C' .QI d.C:::.. 

2) 'Wn Lrn'WYl L5't.J'W"1'lt.JlJYl LJ't.J'WA'Ell.J'Y'l'l L!;J'EJJ'"ll 'l t.J~'El'We.J1'WLA5''El"lJ1t.J'El'WLYl'e)n 'WI;] LJ''El'l"ll'J (;] LL~::; 

~.r 1?J-Jt.n ms-il CJ 'tiil.J ~Y1i"Y11..:i m 5'!St.1t.1~~..:i ~t.1'W~-ln~1 ri'f1tJ!St.1u'E!ti1-liltl't.1~1 ~ '1JYl1-l ~ o~~s-:::~u . o 1 
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' ' 
3) Un iSm.!Vl iSt.JtJ~'JtJ'IJ'Vl iSt.J'Wf"1'fll.J~'J L[;]'flfrl'Jt.J'Zl'el'W~1'WL'°i~'fl~1t.J;s'WL 'Vl'elfoJ[;] ~'fl\l ~';)[;]LL~:; 
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Large chiral discrimination of a molecules probe by bovine serum albumin 

Challa V. Kumar, *Apinya Buranaprapuk and Ho Chou Sze 

Department of Chemistry, U-60, University of Connecticut, 55 N. Eagleville Road, Storrs, 

CT 06269-3060, USA 

A phenylalanine-derived fluorescent probe shows high enantioselectivity for 

binding to bovin serum albumin; the L-isomer binds nearly one hundred times better 

than the 0-isomer, which suggests the tight fitting of the L-isomer to the binding site. 

Keywords phenylalanine-derived fluorescent probe, bovin serum albumin, 

enantioselectivity 
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Chiral protein scissors: high enantiomeric selectivity for binding and 

its effect on protein photocleavage efficiency and specificity 

., 2 3 3 
Challa V. Kumar , Apinya Buranaprapuk , Ho C. Sze , Steffen Jockusch , and 

Nicholas J. Turro
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Storrs, CT 06269-3060; 
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Department of Chemistry, Faculty of Science, 

Srinakharinwirot University, Sukhumvit 23, Bangkok 10110, Thailand; and 

Department of Chemistry, Columbia Universi ty, 3000 Broadway, New York, NY 10027 

Chiral recognition of protein-binding sites by a simple organic molecules with 

selectivities > 100 is reported here. The L-isomer of 4(1-pyrene)-3-butyroyl­

phenylalanine amide (Py-L-Phe) binds to BSA with an affinity constants (K0) of 3 x 10
7 

· 1 M . whereas the corresponding D-isomer (Py-D-Phe) binds 100 times weaker. The 

enantiomers showed contrasting spectral changes when bound to BSA. Whereas 

hypochromism was observed with the L-isomer, hypochromism was enhanced. The 

induced CD spectral of the enantiomers bound to BSA bear a near mirror-image 

relationship. In contrast, the enantiomers show only moderate binding selectivity with 

lysozyme. The differences in the enantioselectivities with two proteins indicate that 

the binding site of 4(1-pyrene)-3-butyroyl-phenylalanine amide (Py-Phe) in BSA is 

crowded. whereas that of lysozyme is more accommodative of either isomer. The 

enantioselective binding of Py-Phe isomers is further examined in protein 

photoc leavage studies. Py-L-Phe cleaves BSA and lysozyme at a sing le site in a 

manner similar to Py-L-Phe, but the cleaves yields are lower for the D-isomer. 

Sequencing of the resulting fragments indicated that the photocleavage sites of Py­

D-Phe on BSA and lysozyme are identical to those of Py-L-Phe. Flash photolysis 

studies indicated only minor difference between the two enantiomers. The large 

binding selectivities, therefore, do not influence cleavage specificity or cleavage site 

location. The strong role of the single asymmetric center of Py-Phe in recognition 

and its minor role in photocleavage chemistry are demonstrated. 

Keywords chiral recognition, protein-binding sites, chiral protein scissors, high 

enantiomeric selectivity, photocleavage 
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Determination barakol extracted from Cassia siamea by HPLC 

with electrochemical detection 

1 . 2 3 3 
W. Thongsaard , S. Chamakul , G.W. Bennett , C.A. Marsden 

1
Department of Physiology, Faculty of Medicine, Srinakharinwirot University, Sukhumvit 

23, Bangkok 10110, Thailand; 
2
Department of Chemistry, Faculty of Science, 

Srinakharinwirot University, Sukhumvit 23, Bangkok 10110, Thailand 

3
School of Biomedical Sciences, University of Nottingham Medical School, Queen's 

Medical Centre. Nottingham NG? 2UH, UK 

Barakol is an active compound extracted from the leaves and flowers of the 

plant called Cassia siamea grown widely in Southeast Asia. There have been a 

number of reports on the chemical structure and properties of this compound since 

it was first extracted in 1969. The compound has been tested in various laboratories 

for its pharmacological properties with reference to the clinical use of the plant in 

traditional Thai medicines. For these studies it is necessary to establish the stability 

of the extracted barakol under various laboratory conditions. This report is the first to 

use high performance liquid chromatography with electrochemical detection to 

determine the extent of purity and stability of extracted barakol solution. 

Keywords barakol, Cassie siemea, H PLC, electrochemical detection 
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lridoids with anti-inflammatory activity from Vitex peduncularis 

A. Suksamrarn 
1

, S. Kumpun, K. Kirtikara
2

, B. Yingyongnarongkul
1

, S. Suksamrarn3 

1
Department of Chemistry, Ramkhamhaeng University, Bangkok, Thailand. 

2 
National 

Centre for Genetic Engineering and Biotechnology, National Science and Technology 

Development Agency, Bangkok, Thailand. 
3
Department of Chemistry, 

Faculty of Science, Srinakharinwirot University, Bangkok , Thailand 

A new iridoid, pedunculariside, together with the known iridoid agnuside wrer 

isolated from the butanol extract of Vitex peduncularis stem bark. Both 

pedunculariside and agnuside showed preferential inhibition of COX-2, with IC50 

values of 0.15 + 0.21 mg/ml and 0.026 + 0.015 mg/ml respectively, while having only 

small inhibitory effects on COX-1. Both compounds did not exhibit cytotoxicity 

against vero cells. 

Keywords iridoids, anti-inflammatory activity, Vitex peduncularis, COX-2, COX-1, 

vero cell 
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Xanthones from the green fruit hulls of Garcinia mangostana 

Su nit Suksamrarn 
1

, Narisara Suwannapoch 
1

, Piniti Ratananukul
1
,Nantana Aroonlerk

2 

and Apichart Suksamrarn 3 

1
Department of Chemistry, Faculty of Science, Srinakharinwirot University, Bangkok 

101 10, Thailand; 
2
Department of Stomatology, Faculty of Dentistry, 

Srinakharinwirot University, Bangkok 10110, Thai land, and 
3
Department of Chemistry, 

Faculty of Science, Ramkhamhaeng University, Bangkok 10240, Thailand 

Three new xanthones, mangostenol, mangostenone A, and mangostenone B, 

were isolated from the green fruit hulls of Garcinia mangostana, along with the 

known xanthones. trapezifolixanthone, tovophyllin B, a - and ,B-mangostins, garcinone B, 

mangostanol, and the flavonoid epicatechin. The structures of the new xanthones 

were elucidated by analysis of their spectroscopic data. 

Keywords xanthone, green fruit hulls, Garcinia mangostana 
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{lridoids of the flowers of Barleria lupulina) 
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10240, Thailand; 
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~1J' acetylbarlerin, barlerin , 6-0-acetylshanzhiside methyl ester , shanzhiside methyl 

ester LL~:; shanzhiside 
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(Natural and Experimental Infections of Yellow Head Virus (YHV) 

in Atyid and Palaemonid Shrimps) 
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Thailand; 
2
Marine Biotechnology Research Unit, National Center for Genetic Engineering 
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Thailand; 
3
Department of Marine Science, Faculty of Science, Chulalongkorn University, 

Bangkok 10330, Thailand. E-mai l address : paisarn@swu.ac.th 

,, 
n1J'f;lJ''J'"l~'iltJn1J'~ ~ L1'il bf~ LJ'rnXr:i L~~'il..:i (YHV) L~t.J 'l-nl:ii L 'W t~~'W'il~ LL'il'W~U'il~~1 L vn:::i;l'il 

envelope (Y3) capsid (Y18) LL~::: matrix proteins (Y19) L~t.J~fi immunohistochemistry L'W~..:ir;i..:il'l 

Atyidae 1 "l!U~ : n..:in:::iJ Caridina sp. LL~::: 'J..:JPl Palaemonidae 5 "lfll~ : n..:in:::LiJ1:; Palaemon • • ... 
styliferus, n..:icJ'ilt.Jtl1L~il P. serrifer, n..:in1iinnii Macrobrachium rosenbergii, n..:icJ'ilt.J M. • • • 

I ... ... 
\I I .c:il 1c:JtJ 0 t OQ 

lanchesteri LL~::: ~..:in :::f;l'ila.J M. sintangense VJJ'r:iuniir.i1nu'ilL~t.J..:i~..:i~~1~1LL~:::LL~~..:i'\.J1unr;iru 
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"I .. "I 11111 

I ti !I I ti I !I 

11~ ~1'iln..:iViL~t.J..:i~r:imtl'iln..:in~n~1Vi~~L1'il YHv LU'WLr:i~1 3 '5''W LLi;i1'Wn..:iVi~~~r:im1'il YHV LU'W 
.. "I "I 1111 

... 
L'J~1 3 '5''1.J ~un1J'~~L1'iltl'il'W1L'Wt[(;]J'1~..:JL'W~..:J P. styliferus (9/1 O) LL~::: M. sintangense (8/12) 

I 2' 

'l'Wt[(;]J'1~1L'W~..:J M. lanchesteri (4/22) LLi;ihJ~Un1J'~~L~'ilL'W~..:J M. rosenbergii (0/20) n1J' 
I 

c::I ., 2' '1• O~tl.dl t,,Clf C: 

Vl~~'il..:J'U~ YHV ~'W~..:J P. serrifer LL~::: Caridina sp. ~ii~1ii1rnVJ1 ~~L'W'il..:Jr.i1n~..:iiJ"ll'W1~L~nii1n 
... 

n1J'~~L1'il YHV L'W~..:J~'J'WL~aj~U~1 n1 J'LL~~..:J'il'iln'JJ'il..:JLUJ'~'W~'J'W envelope "11'il..:JL'Jf~iJil'ilt.JiJ1n 

~1-'ilLiiLL~~..:J'il'ilnL~'ilLVit.JUrlU'il..:JrlUJ':::n'ilU~'J'W capsid LL~::: matrix ~..:i~~~L-ifii LL~~..:J~1n1J'LL~~..:J 

'il'il n "ll'il..:JLUJ'~'W~'J'W envelope "ll'il..:J YHV L 'WJ':::~u~1mr.iiii~'Wfinu~r;i1ii~'WLLN"1l'il..:Jn1J'~~L~'il YHV 
... ... 

'l 'Wn..:i"t1..:i~'il..:i r:i..:i l'lil • 
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antibodies, Penaeus monodon, YHV . 
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(SEVEN NOVEL FMRFamide-LIKE NEUROPEPTIDE SEQUENCES FROM THE 

EYESTALK OF THE GIANT TIGER PRAWN Penaeus monodon) 

1
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Bangkok 101 10, Thailand . 
2
1nstitute of Biotechnology and Genetic Engineering, 

Chulalongkorn University, Bangkok 10330, Thailand. E-mail address : paisarn@swu.ac.th 

H' methanol/acetic acid/~1 (90:9: 1) i;rn.J~'.ltl C 18 Sep Pak cartridges LL~::m::U'.l l.!n1~ RP­

HPLC 5-7 .frt.1[;1'fll.! 'l~ t1H'A'fl~~,r 3 "111'1~ f;'fl C18 CB LL~ :: Cyano columns LL~:: i;i''.l V1 1~:;~1t1 3 

"Jltlvi f;'fl acetonitrile/trifluoroacetic acid acetonitri le/heptafluorobutyric acid LL~:: 

acetonitrile/triethyl ammonium acetate n1~~~[;11~n1~1h1n!J"ll'fl-l FLP V11'L~t1~fi dot-ELISA H 

L~Lt.!LA~l.!'fl~ LL'fll.!~U'fl~ 3 "Jl\lvi "1'fl FLP e.J~~ni..i ~1~1nloW~r.ii..i1AN~~1-l "ll 'fl-l FLP 7 "11\l~ ~-:iii~1~u 
"' 

n~viiei::ini..i"lli1~1vil-l ~1~1HlLLU-lLUl.! 4 n~~ci'flt.1[;11~ primary structure i1l1t.1U~1t1 C f;'fl 1 . • 

GDRNFLRFamide 2. AYSNLNYLRFamide 3. AOPSMRLRFamide, SQPSMRLRFamide, 

SMPSLRLRFamide LL~:: DGRTPALRLRFamide 4. GYRKPPFNGSIFamide ~-ln1~th1n!J"ll'fl-l 
~~ ~ 

LihJ\ vi~~ 1i..i'.li..ivi~ 1u~uLLuuij~t ~ L ~i..i~-l r-i'.l1~<B'usn'flt.1"1l'fl-l Luu\ vi~ n~~ij ~-llJ nr.i::'V'lu~ 1i..i'.li..i~1n 
"' ' 

Key words: Eyestalk, FMRFamide, FLPs, Penaeus monodon, Neuropeptides, Primary 

structure, Puri fication 
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Production and characterization of monoclonal antibodies specific to 

prawn haemocytes (Penaeus monodon) 

Phochit Winotaphan 
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and 
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1
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3
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Unit, National Center for Genetic Engineering and Biotechnology, 
4
Department of Chemistry, 

Faculty of Science, Chulalongkorn University, E-mail address : paisarn@swu.ac.th 

Prawn haemocytes have specific role in immune response according to their types 

as granulocyte, semi-granulocyte or hyalinocyte. Precise classification of those haemocytes 

will lead to better understanding on prawn immune system. Monoclonal antibody technique 

was used in this study instead of gross morphology to classify the haemocytes because of 

its accuracy and sensitivity in producing the results. We have obtained six groups of 

monoclonal antibodies specific to granulocytes namely HC54, HC 55, HC111, HC114, 

HC136, and HC245. By immunoperoxidase method, it showed that HC55, HC111, HC114 

and HC245 recognized granulocytes with dark brown cytoplasm and granules for large 

granulocytes and paler color with smaller granulocytes. HC136 was specific to cell 

membrane of small granulocytes; HC54 reacted with only the small granulocytes cytoplasm 

showing pale brown. The yielded monoclonal antibodies could detect granulocytes 

appeared in heart, gills and lymphoid organs and also the haemocyte producing cells in the 

lymphoid organ. Western blot and immunodot blot distinguished the mAb-specific stained 

molecules of each monoclone. The results indicated the existing of subpopulation within a 

monoclone to which further studies are needed. 

Key words: haemocyte. Penaeus monodon, monoclonal antibodies, Western blot 
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Preliminary study on immune-gold labeling of YHV infected shrimp sample and 

semi-purified YHV preparation using monoclonal antibodies and polyclonal 

antibodies 

Chumporn S<?owannayan 
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3
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1
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2
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3 
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Health Laboratory, Geelong, Australia. E-mail address : paisarn@swu.ac.th 

Four monoclonal antibodies and one polyclonal antibody raised against yellow head 

virus (YHV) of Thailand were tested for their suitability to be used as diagnostic reagents in 

transmission electron microscopy using shrimp tissues (ultra thin section of LR-White 

embedded tissue) infected wi th yellow head virus (YHV) and negatively-stained semi­

purified virus particles. The polyclonal antibody bound very strongly with the virus in both 

types of preparation. A monoclonal antibody against purported capsid protein bound well 

with un-enveloped virions and the inner core of enveloped virions in ultra thin sections. 

However, it did not bind with undisturbed viral particles in negatively stain preparations. A 

secondary monoclonal antibody against a purported envelope protein reacted only with the 

semi-purified virus in negatively stained preparations and not with the virus in thin sections. 

A third monoclonal antibody reacted with membrane bound semi-electron dense bodies 

found in both normal and YHV infected shrimp samples but not to virus particles. A fourth 

monoclonal antibody tested did not react with either type of preparation. This technique 

helped to verify the targets for two of these monoclonal antibodies as capsid and envelop 

proteins. The information will be useful conducting tests on strain variation using them with 

YHV isolates from various geographical regions. 

Key words: 
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YHV, monoclonal antibodies. electron microscopy 
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Monoclonal antibodies specific to capsid and matrix proteins of yellow head virus 

(YHV) from Penaeus monodon 
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3
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Monoclonal antibodies specific to putative capsid and matrix proteins of yellow head 

virus (YHV) were produced from a mouse immunized with partially purified YHV isolated 

from haemolymph of experimentally YHV infected Penaeus monodon. Four groups of 

monoclonal antibodies were identified: antibodies that can bind only to native protein of 

YHV; antibodies specific to 135 kD (putative envelope}, 67 kD (putative capsid}, and 22 kD 

(putative matrix) proteins. All antibodies can be used for detection of YHV infec tions by 

means of dot blot and immunocytochemistry very well. All the antibodies specific to capsid 

and matrix proteins also recognized gill associated virus (GAV)infected tissues from P. 

monodon but the antibodies specific to enveloped protein can not. These evidences 

indicate that GAV is different virus from YHV and various monoclonal antibodies can be 

used for detection and differentiation of both viral infections very well. 

Key words: 
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antibodies. Penaeus monodon. viral infection, YHV . 

BIOTEC 

139 



n1iafif n~11P1ru~n~ru~"ll'fl-!! L'J b 'Vl~~u bb~~ L'Jb 'Vl~ t~ b~U'U"ll'eMn-!ln~1~1 • • • 
~'J ~bi! b 'U bl"l~'U'el ~ bb'el'U ~'IJ'el ~~1 b 'V'l1~~'el'VltJ'J ~~'el ~"ll'el-3 b 'J b 'Vl~~'U 

(Characterization of vitellin and vite llogenin of giant tiger prawn 

Penaeus monodon using monoclonal antibodies specific to vitellin subunits) 
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n1 ~~!1i~tJJi'')tJ~1 ~~ n !1i~tJ1'1.J"'l1nf.:i1 'll~ Cl nvh 1 ~ L~tl~ll1'W L!?itl SDS ~~.:J"'l1 n~'Cl'tliJ~')iJ L 'll'Cl~"JJ'tl-:Jir1ii 
" " 

~'Wn'LJL'll'Cl~iJ:;L~.:JLiJ!?lfa~[;]"JJ1'l P3X r-1!11L~'tlnL'll'Cl~i:J~iJL"1t11fi immunoperoxidase ELISA L!?it..1H' 
" ,, 

~1~~ n "1"'11 nf.:i1 'll LU\JLL'tl'W~ L'°l'W '°l1 ni!'W~!?i L~'tlni;itJJi''lt.J dot-blotting L"1t1L-if ~1~~n"1'°l1nf-:i1'll mii 
" ~iiun-:i L 'W Pl LilmL'Cl:;~'i:ii~iill n.:i L'WPlcJ ~ll1'WUn ~LL'Cl::cinl111 ~ L~tl~ll1'W L!?itl SDS LL'Cl::~!?I L~'tln~nl"lf'I 

'II ' '\I "' 

~'mlr;i L'Vl 'Cl~'W~tJ'lt.1Utit.1i;i1-:i 1 ~1mrnA"1L~tin tiit 'W Ll°l'Cl'W'fl'Cl LL'fl'W~'LJ'fl~~1 L'W1::r;itJ L'lL'Vl'Cl~'W~tJ'l t.J 

utitJ"ll'W1"1 83. 74. 104 u'Cl:; 58. LL'Cl:: 104 LL'Cl:; 45 ko LL'fl'W~'IJ'tl~~1L-w1::r;i'tltu~m'W~1L'W1::1'Wf-:11'll 

"JJtn"1 2·15 kD LL'Cl::LL'tl'W~'l.Jti~~1L-w1::i;iti~'i:ii1'llt.11U'W 'i:ii'i:'W'i: rt'Cl'Wti'ClLL'tl'W~'l.Jti~vin"lli'.l"1~1ii1rn~'l.Jn'IJ • 

Western blot 'W'U~1L'lLVl'Cl~'WL'Wf.:i1'lltl~::rn:iuJi''lt.J 5 m..i'Jt.JU'fltl"ll'W1"1 104. 83. 74. 58 LL'Cl:; 45 kD 

~'J'WL'll'Vl~faLr.ii'.l'WL'W~'i:ii~iiun.:iL'WPlLilt..1il"ll'W1"1 200. 104, 83 LL~:: 74 kD r.:i1nm~1Lri~1::-Jri'l1ii • 
~iJ~'Wfl"JJ'fl.:J l') LVl~~'W~tl'lt1titJt.1i;i1.:i 1 L!?itlLL'tl'W~'U'fl~"Jli'.l!11r;i1.:i 1 "11"1~1 l'l L'Vl~ fa L"'li'.l'W'fl1'°l~¥1-:1 LL~ :; 

. " 
~~-:1'tl'tlnii1 2 ~uLLuu~'fl "JJ'W1!11 200 LL~:: 7 4 kD r.i1m!"Wtu~m'W"JJ'W1"1 200 kD r.:i::cinl11"1Liluti.J~m'W 

" " 
~tl'lt..1ti'elt1"ll\J1"1 104 LL~:: 83 kD ri'fl'W~1tim~'-:ir.i1nil1L-if1~L'll~~1'll ll1t.JL'WL'll~~1'Jlti.J~m\J"JJ\J1"1 104 

"' 
kD r.:i:;cinl1i'"1Lll'W'i:u~m'W"JJ'W1"1 58 LL'Cl:; 45kD1'W"llru::~1'llLr.i1nrn~ii~ ~'l'W'i:u~mu"JJ'W1"1 74kD1l-i'W'IJ " ~ 

n1nu~t.J'WLLU~-:i1"1 1 LL~::r.i1n111~1L'"1~1::-Jm~i.J~1 n!J"lltl'ILW11~~'W~tl'Jt1U'tlt..1r;i1-:i 1 'W'IJLU~~'W 
"JJ'W1"1 200 ko r.:i::'Wu1'Wf-:i1'll1'W·ih.:i~'W'JJ'fl'l~(;J.J'W1n1rn~:;tu~m'W'JJ'W1"1 58 LL~:: 45 ko 'W'UL'Wf.:i1'll-Dr;i-:i 

Key words: 

. 
LL'\!l'Gl.:l'Vl'IJ . 

vitellin , vitellogenin , ovarian development, monoclonal antibodies, Penaeus 

monodon . 
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Detection of yellow head viral infection in Penaeus monodon using indirect 

immunoperoxidase techniques 

Longyant S.
1 

I Rakpratanporn S.
2

, Sithigorngul P.
1

, Chaivisuthangura P.
1
,Sithigorngul W.

1
, 

Menasveta P.
2

·
3 

1
Srinakharinwirot University, Bangkok, Thailand, 

2
National Center for Genetic Engineering 

and Biotechnology, Bangkok, Thailand, 
3
Chulalongkorn University, Bangkok, ThailandE-mail 

address : paisarn@swu.ac.th 

A monoclonal antibody specific to yellow head virus (YHV), namely V3-2B was used 

to detect YHV infection at various time in Penaeus monodon experimentally injected with 

YHV or feed with muscle from infectep prawns. Different types of indirect immunoperoxidase 

assays including dot blot and Western blot were utilized for detection of YHV in 

haemolymph. lmmunocytochemistry was used for detection of YHV infection in haemocyte 

smears and paraffin sections of various tissues including hepatopancreas, heart, lymphoid 

organ and gill. The presence of YHV was clearly demonstrated in all tested shrimps with all 

types of immunoassays after 24 hr of YHV injection. The immunoreactivities were observed 

especially in the haemocytes and all tested tissues before the onset of histopathological 

symptoms. In feeding experiment, after 24 hr the YHV infections were detected in 

haemocytes and tissues of some prawns (2/8) by means of immunocytochemistry, but not 

by dot blot. However, after 48 hr all tested methods were able to detect YHV infections in 

infected prawns. Therefore, the V3-2B monoclonal antibody can be used to facilitate the 

accurate diagnosis of early YHV infection especially by immunocytochemical method using 

haemocyte smear and tissue sectioning. 

I 
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Four novel PYFs: The members of NPY/PP superfamily from the eyestalk of 

the giant tiger prawn Penaeus monodon 

Paisarn Sithigorngu(, Jirasak Pupuem
1

, Chatchadaporn Krungkasem2
, Siwaporn 

Longyant
1

, Nanthika Panchan
2
,Parin Chaivisuthangkura

1
, Weerawan Sithigorngul

1 
and 

Amorn Petsom2
·
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1
Department of Biology, Faculty of Science, Srinakharinwirot University, Sukhumvit 23, 

Bangkok 10110, Thailand. 
2
1nstitute of Biotechnology and Genetic Engineering and 

3
Department of Chemistry, Faculty of Science, Chulalongkorn University, Bangkok 10330, 

Thailand. E-mail address: paisarn@swu.ac.th 

An immunocytochemical method was used for localization of pancreatic polypeptide 

(PP) immunoreactive substances in the eyestalk of Penaeus monodon using anti-C-terminal 

hexapeptide of PP (anti-PP6) antiserum. Approximately 200 neuronal cell bodies in the 

ganglia between medulla interna (Ml) and medulla terminalis (MT) and surround MT in 

conjunction with the neuronal processes in medulla externa (ME), Ml, MT and sinus gland 

were recognized. About half of the PP immunoreactive neurons were also recognized by 

combination of three monoclonal antibodies raised against FMRFamide-like peptides. 

Isolation of the PP immunoreactive substances from the eyestalk was performed using 7 ,500 

eyes talks extracted in methanol/acetic acid/water (90: 1 :9). After the extract was partially 

purified using C18 cartridges, it was further purified by 5-6 steps of RP-HPLC using 3 kinds 

of columns: C 18, C8 and cyano, and three solvent systems: acetonitrile (ACN)/trifluoro 

acetic acid , ACN/heptafluorobutyric acid and ACN/triethylammonium acetate. Dot-ELISA 

using the anti-PP6 antiserum was used to monitor PP-like substances in various fractions 

during the purification processes. Four new sequences of one hexapeptide and three 

nonapeptides: RARPRFa mide, YSQVSR PRF amide, YAIAGRPRFam ide and 

YSLRARPRFamide were identified and named as PYF1-4 due to their primary structures 

similar to the PYF found in squid. All new peptides share 4-7 common residues with the C-

terminus of the PYF found in the squid Latigo vulgaris and the NPFs found in flat worms 

Moiezia expansa and Atrioposthia triangulata, in gastropods Helix aspera, Lymnaea 

stagnalis, Aplysia californiaca, and in insect Drosophila melanogster and Helicoverpa zea. 
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This finding suggests that multiple forms of NPFs exist in the nervous system of P. monodon. 

The NPY/PP superfamily as well as the FMRFamide peptide family may be presence 

throughout vertebrates and invertebrates. 

Key words: Eyestalk, lmmunocytochemistry, NPY, NPF, PP, PYF, PYY, Penaeus 

monodon, Neuropeptides, Primary structure, Purification. 
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Three more novel FMRFamide-like neuropeptide sequences from the eyestalk of 

the giant freshwater prawn Macrobrachium rosenbergii. 

Paisarn Sithigorngu(, Wanpen Saraithongkum
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, Siwaporn Longyant1, Nanthika Panchan3
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Weerawan Sithigorngul
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and Amorn Petsom
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Department of Biology, Faculty of Science, Srinakharinwirot University, Sukhumvit 23, 

Bangkok 10110, Thailand. 
2
Department of Applied Science, Faculty of Engineering, 

Sripratoom University, Bangkhen, Bangkok 10900, Thailand 
3

1nstitute of Biotechnology and 

Genetic Engineering, Chulalongkorn University, Bangkok 10330, Thailand. 

E-mail address : paisarn@swu.ac.th 

In addition to five FMRFamide-like peptides (FLPs) which previously isolated from 

the eyestalk of the giant freshwater prawn Macrobrachium rosenbergii (16), three more new 

FLPs (Mar-FLP6-8) were identified from minor immunoreactive fractions of 5,000 eyestalks 

extracted in methanol/acetic acid/water: DGGRNFLRFamide, GYGDRNFLRFamide and 

VSHNNFLRF-amide. These three peptides share 5-6 common residues at the C-terminus 

with Mar-FLP1, 2 and 3. This evidence revealed that the structural diversity and complexity 

of the FLP family were simi lar to that found in other invertebrate species. 

Key words: crustacean, eyestalk, FMRFamide, FLPs, Macrobrachium rosenbergii, 

neuropeptides, primary structure, purification. 
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(THE EFFECT OF EYESTALK EXTRACT ON VITELLOGEN IN LEVELS IN THE 

HAEMOL YMPH OF THE GIANT TIGER PRAWN Penaeus monodon) 

1
Department of Biology, Faculty of Science, Srinakharinwirot University, Sukhumvit 23, 

Bangkok 10110, Thailand.
2
Department of Microbiology and Immunology, Faculty of 

Tropical Medicine, Mah idol University, Bangkok 10400, Thailand.
3
Department of Marine 

Science, Faculty of Science, Chulalongkorn University, Bangkok 10330, Tha iland. 

E-mail address : paisarn@swu.ac. th 

competitive ELISA tvit.11-if monoclonal antibodies ~1LY'i1:::11i'ElV1°ki'Jt.Jtl'Elt.1i;i1-:i 1 "JJ'El'll'JLYl~~'Wi:J~l-.1 
I I " I 

rfo1wi'-:i Vii'.i~i;J.J'W1n1~"JJ'El-:if-:i1'll~-:iintl1 'lvit.1m~vivi(;11 l1-:i 2 -if1-:i ~u~1n-:iVii'.if-:i 1 'll'EltJ1'W~:;t.1:;~n hJ . . " 
' " 

~1l-.11nl (;ln'"lV'fUl'JLYl~ fo L'"lii'W1 'WLe'.lbl-J~l-Ji LL i;i~:::~Ul'J L Yl~ b~L'"lii'WL'WLe'.lbl-J ~ l-Jir.i:::LoWl-J~'W'Eltl1'lnV1 

L~'J L 'Wn-:i~i'.if-:i 1 'll ~l-.1~ i;J.J'W1 LL~:::"1-:i'EltJ1 'W~:::~u~'lr.i'Wm:;i'l ~'l~:::t.1::: 1 'll~ n LL~:;r.i :;~ vi~'l ri'El'W~:;t.1:;'J1'l 1 'll 
.. " '\J .. 

1 1'W LL~:::vi~'lr.i1nn'l'J1'l1 'll 'l'Wmrnvi~'El'l~viiq1~iqnvir.i1n n1'Wm 1,Xn'l~f'l'l 'lln1~'l~i;J.J'W1 ~:;~u1'l • • 
' " 

LYl~ fo L"lii'W1'WL~'El"19:;LoWl-J~'W'Eltl1'lnV1L~'JJ11t.J1'W 2 'll.l-.1. Vl~'l"l1n~vi LL~:::"1'l'Eltl1'W~:;~u~'l1'W"li'J'l 
" " 

' " ' 
L'J~1 4-10 'll . l-.1 . LL~:::~Vl~'lL~ni!'Elt.JVl 24 'll .l-.1 . ~:::~1Jn1~(;1'E)tJiq'W'El'l~'W'Eltlrl1Jllil-.11CW~1~~nviVi~vi LL~::: 

"' 

111~ ~1 n~1 L 'W"JJ ru:::~~1~iq n Vl'"l1 n rl1'W(;11 rl'l rl1l-J nnl-11,J ri'El 'l ~ Ln VJ mrnJ~t.J'WLLtfo'l"JJ'El'l~:::~u L'J L Yl~ fo • 
" " 

L r.iii'W 1 'WLe'.lbl-J~l-lvi ~'lU'Wn1~YlVl~'El1JU~'li'.i "1'J1l-.1~1 L~1:::LL'(l:;~1l-.11nl Hi. 'Wn1TYI Vl~'El1J n1~Vi1'l1'W"JJ'El'l 

gonad inhibiting hormone 1~ bV1t.J~r.i1nmrnJ~t.1'WLLU'(l'l"JJ'El'l~:;~u1'JL'Yl~b~L"liJ'W'l'WLe'.lbl.J~l.Ji 

Key words: Eyestalk, vitellogenin , ovarian development, gonad inhibiting hormone, 

Penaeus monodon. 
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MONOCLONAL ANTIBODIES SPECIFIC TO 135, 67 and 22 kD PROTEINS OF 

YELLOW HEAD VIRUS (YHV) OF Penaeus monodon 

Sombat Rukpratanporn
1
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2

, Siwaporn Longyant2, 

Parin Chaivisuthangkura
2

, Weerawan Sithigorngul
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. 

1
Marine Biotechnology Research Unit, National Center for Genetic Engineering and 

Biotechnology, Ministry of Science, Technology and Environment, Bangkok, 10400, 

Thailand; 
2
Department of Biology, Faculty of Science, Srinakharinwirot University, Bangkok 

10110, Thailand; 
3
Department of Marine Science, Faculty of Science, Chulalongkorn 

University, Bangkok 10330, Thailand. E-mail address: paisarn@swu.ac.th 

Monoclonal antibodies (MAbs) specific to 135, 67 and 22 kD proteins of yellow head 

virus (YHV) were produced from mice immunized with partially purified YHV isolated from 

haemolymph of experimentally YHV infected Penaeus monodon. Twenty of monoclonal 

antibodies were identified and can be divided into four groups as follow: The first group of 

antibodies (5 clones) bound only to native protein of YHV while the others were specific to 

135 kD (putative envelope; 1 clone}, 67 kD (putative capsid; 12 clones}, and 22 kD (putative 

matrix; 2 clones) proteins in both native and denatured forms. All antibodies belong to 

various lgG subclasses and can be used to detect YHV infection by means of dot-blot and 

immunocytochemistry. The monoclonal antibodies specific to 67 and 22 kD proteins were 

able to detect viral immunoreactivity in lymphoid organ of some healthy P. monodon while 

the antibody specific to the 135 kD protein did not recognize. It is possible that the antibody 

against the 135 kD protein is specific for the virulent form of YHV while the other antibodies 

can recognize both the virulent form and other YHV related viruses as well. 

Key words: Capsid, dot-blot, envelope, immunocytochemistry matrix, monoclonal 

antibodies, Penaeus monodon, viral infection, YHV. 
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CV CV !II ~ Cl} _f ~ CV cf'., c:Jl 

iarnt1n1~"1l'fl~~1~~ n (;') (;')'Jt1t11~1 n L 'U1J1~ti~ ri L un11t1'U t1~n1~~'fl n"ll'fl~ bi.I~(;') bb~~ 

n1~b~~ru b~'U bi;J"ll'fl~ ~u ni1k1 ~ 
"' 

(Inhibitory Potential of Aglaia odorata Lour. Leaf Water Extract on 

Phaseolus lathyroides Linn. Seed Germination and Seedling Growth) 

Boonrod Chatiyanon 
1 

Wirat Phuwiat
1 

Patchanee Charoenying
2
• and 

Chalermchai Wongwattana
3 

"' 
r.nnm1~n~1"1m..1111Y1'JJ?l..:J~11~ni;i~r;iutl1r.i1n'lutJr:;t1..:iri' (Aglaia odorata Lour.) ~i;JLLf'l:; 

"' "' 'lutJ1:;t1..:iri"LL~..:i~i;in~':l\l 1 :20, 1 :40 LLf'l:; 1 :60 (tl1~iJn:tih.i1i;i1) ~?JmnTuff.rn1N?Jn'JJ?J..:JLii~i;i 
I "' I 

LLf'l:;mrL~TryL~'l.JLi;J'lJ'fl'l~\ln~1nr;i~ (Phaseolus lathyroides Linn.) Ltnt1'l.JLVlt1'l.Jn'l.Jtl1n~\l tJr1n~ 

~1~1r~ n (;1"'l1 n 'lutJr:;tJ\l rfiJ c.Jf'l'11 'l ~ LU?Jf Lont.ii;l n1N?ln'JJ?l..:J L).J~ (;)f'l'flf'l..:J?lU'liJiJu~1 ~ ryvn..:i~ ti~ L(;)tl 
"' I 

L'UY11:;~1r~ni;ir.i1n'lutJr:;tJ..:iri'LL~..:i~i;in~':l\l 1 :20 ~1).J1rnuuu..:imN?Jn'JJ?J'lL).J~i;inr;i~ 32.69% ~t.i 

n~r;i «':l ~~..:i L~fu~11~ n i;ir.i1n 'lutJ1:;u..:i i;f VJ n1:;~'l.Ji"l':l1).J L-li).J-h'tiiJ mn~'Try L~'l.JLi;JV11'l ~1tii"l':l1l.Jt11':l 
I "' I 

~':l\ltJ?Ji;J m1iiu1r;i11n LLf'l:;m1).Jtl1':Jr':l).J"ll?J..:J~un~r;ii!?Jun~1~un~1YiLY11:;'lt.1tl1n~\l?JU1..:iiJiJtJ 
"' ' 

~1~ruvi1..:i~ti~ L(;1tJ~11~nf;1~1n'lutJr:;t1..:irf~i;iLLf'l:;LL~..:i~i;in~r;iu 1 :20 'l~c.if'lmruuu..:iii1nYi~i;i ~..:i 
~ . 
"' ' ' 

c.if'l'l~u1~irn~i;i'JJ?J..:i~un~1~..:it~fu~1r~n(;1vinr:;~ui"!r;i1iiL-irii-ir'1liJmii1r;ui!?Jun~1~un~1YiLY11:;'lu . 
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Study on Salt-Tolerance in Dactyloctenium aegyptium and Chloris barbata. 

1 2 3 3 4 
Wongwattana, C. , P. Romyen , M. Nanakorn , S. Suwanwong , R. Suwanketnikom , 

P. Aksornkham
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and Y. Khamtabtim
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1
Dept. of Biology, Srinakharinwirot Univ., Thailand. 

2
Ubonratchatani Rice Research Center, 

Thailand. 
3
Dept. of Botany, Kasetsart Univ., Thailand. 41 Dept. of Agronomy, Kasetsart Univ., 

Thailand. 

This study was conducted in Dactyloctenium aegyptium (L.) P. Beauv. and Chloris 

barbata Sw. using NaCl at 0, 0.5, 1, 2 and 4 % (w/v) by sand culture method. NaCl 

affected seed germination, seedling growth and praline production in both weed species. 

At germination stage, 2 and 4% NaCl absolutely inhibited seed germination of both species. 

however, some of the ungerminated seeds were recovered after transfering to distilled 

water, especially in Chloris barbata. Subsequent shoot and root growth were also inhibited 

by this salt. At seedling stage, the both highest concentrations of NaCl strongly inhibited 

growth of seed lings, especially shoots, but both plants sti ll survived within one month period 

of experiment. It was found that shoot was more sensitive to NaCl than root was, and 

Chloris root grew better in saline condition than Dactyloctenium root did. Proline 

concentration in shoot of seedling increased with the increasing of NaCl concentration in 

both species. Under low NaCl concentration (O - 1 %), amount of praline in Chloris shoot 

was higher than in Dactyloctenium, however, it was not different at 2% NaCl. Both weed 

species tolerated to NaCl in this study. As NaCl effected the increasing of proline production 

and also induced seed dormancy which will be recovered after salinity elimination, it might 

be concluded that praline production and the avoidance of seed germination to salinity are 

ones of the mechanisms for salt tolerance in this species. 

Keywards: salt-tolerance, germination, recovery, NaCl, Dactyloctenium, Chloris 

Paper presented in the 18
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Effect of Weed Competition on Growth and Yield of Direct-Seeded KDML 105 

Rice Under Drought Condition. 

1 2 2 
Wongwattana, C. , P. Romyen and N. Chansena 

1
Department of Biology, Srinakharinwirot Univ., Bangkok 101 10, Thailand. 

2
Ubonratchatani Rice Research Center, Ubonratchatani 34000, Thailand. 

Weeds, kinds and density, and their effect on growth and yield of direct seeded 

(dibbled) KDML 105 rice were investigated under drought condition in upland paddy field at 

Ubonratchatani Rice Research Center. Growth and yield of rice were compared among 3 

weed conditions; Weed-free, Unweeded. and Hand weeding (once at 1 month after rice 

emergence). The major weeds found in this area were Oigitaria adscendens, Lindernia 

anagallis, Ludwigia hyssopifolia, Mitracarpus villosus, Fimbristylis miliacea and Cyperus 

haspan. Comparing on weed density at 1 month after rice emergence and at harvesting, 

number of weeds in unweeded treatment were 1,519.4 and 1,415.9 plants/m2, respectively, 

and 1,267.2 and 514.7 plants/m2, respectively, in hand weeding treatment. Hand weeding 

reduced weeds density to about 36% of those in unweeded control, and grassy weeds were 

most affected. Rice plant in unweeded treatment died due to drought and weeds 

competi tion. Hand weeding, in this study, increased rice yield to about 38% of that in weed­

free treatment. However, the rice yields were very low in both weed-free and hand weeding 

conditions because of the drought 

Key words: weeds density, direct-seeded rice, KDML 105, drought 
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(Biodiversity of Phytoplankton and Zooplankton in a small stream above 

Tharnsawan waterfall, Na-haeo district ,Loi Province) 

Dhasaneeya Sakdee 

" 
n 1J'~1J"J'"l '"1')1l.J~~1 n ~~1 tJ'JJ'fM LL Yl~'I n (;]'fl'W L 'W~ 1 fi1J'U1-L ') ruL WW'ElU 1 (;'] n fi1 J'~') J'J'rf 

" 
'W1LLiX') ~.:i~.rviL~tJ L~Yhn1J'~1nr.ii;i.:iLLi;iL~'El'Wl.JnJ'1'"1l.J n.:iL~'El'Wfl'W')1'"1l.J YI.Pl. 2544 LVltJYi1n1J' 

~1J"J'°lVJn 12 L~!l'W H'Q'1~1nLLYl~'lrl(;)'f'l'W'JJ'W1Vl(;l1 39 Ll.J'"1J'!l'W YlULLYl~'lrl(;)'f'l'WYi'l! 32 'l!i!vi LLYl~'ln 

(;l'f'l'Wi(;)1 11 'l!i!vi LLYl~'lrl(;)'f'l'Wn~l..!~YlUl..!1nr;i~!lVIU~'tl pennate diatom • 
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n1~'"1'WVl1b;'fl Compylobacter jejuni m~i.cw Brucella broth 

(Recovery of Compylogacter jejuni from Inoculated Brucella Broth) 

Jariya Sindermsuk, Suvanee Supavej 

"' ... ' 
LV!tln15'H'L1'fl Campylobacter jejuni 8 ~1t1~t.1~a.i1L~t1~1.1..1 Brucella broth ;~un~1t.i side 

arm Erlenmeyer flask Yl~'fla.ii~'fi~Hi1'll~~1tl1.t.i flask tviu1.-D'~'lt.lc.J~lJn1'll~~tl5':;Ln'flU~'ltl 5% 0
2

, 

10% C02 LL~:; 85% N2 ~1LUL'JJti11.t.1Lf'l~'flWl1ti1tvit1H'fll'l1aJL~'l 150 5''fltJ/t.11Vl LL~:;i.Ja,i~ 42°C LUt.l 
" " I I l.t 

L'l~1 18-24 'lfa.J. YltJ~1r.i:;~1a.i1rnL~t1~L1rei Campylobacter Vii1~1t.1'lt.1i!reit111~ i1t.i~'fl Lonrei~1a.i1rn 

Lr.i1-ruL~tJLi;JL~'fl~11..l'l'WL'll~ireiti1.t.i'li'l~ 2 L'll~i O~ 74 L'll~i f'i1L'il~tl"ll'fl~ma.i1ruL'll~i~'fl 30 L'll~i n 
~ ~ 
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(Karyotype of two species of cyprinid fishes, hypsibarbus vernayi and H.lagleri 

from Thailand .) 

Thawat Donskul
1

, Wichian Magtoon
2 

1~~ m~n Lf"I ~hit 'UJ'll't'l~1.J~1 (;l:;L Vit.1uiJ1 mrn'l i;m~:;iJ~1iJ1 m~u'l in~YlUL uiJ~:;L VI fl!L V1t1Ylu~1 

iJ~1(;l:;LYluuiJ1n~u1inmf"l~Ll.JL'lll.JLLUU~Yl~'at.Ji;i° 2n = 50 f"l11L'fl 1 Vllf u~:;n't'lU~'lULf"l~Ll.JL'lll.JLLUULl.J 

[;11L'JIU(;l1n 3 '"1 LLUUiULl.J[;l1L'JIU[;l1n 1 '"1 LLUuiuV!t~L'JIU[;l1n 2 '"1 LL~:;LLUU'a:;LfOl :i'L'JIU(;l1n 19 '"1 
" 'I.I "" " 

~1\l'lULL'llULf"l:i'Ll.JL'lll.J LVhriu 58 iJ~1iJ1n~u'lini'.Jtf"l~Ll.JL'lll.JLLUU~Yl~'fmi;i° 2n = 50 m1L't'!LV1lf 

1h~n'aU~'lULl'WLl.JL'lll.JLLUULl.J(;l1L'JIU(;l1n 2 '"1 LLUUiULl.J(;l1L'l!Ui;J1n 10 "' LLUU'a:;Lf"l~L'l!Ui;J1n 13 "' v v v 
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n1'iPin~1 L~'iL>JL'lf>Jen'fl.:ith~1n ~L 'Vl~'fl.:i n ~~'h n ~ LLn'J 

LL'a~thn LL8llt1.:JL 'l.J"1111~V4'1.JL 'IJtJ~~ L 'VI ~i, 'Viti 

(A Chromosome study on four species of Bagrid Catfishes, Mystus nemurus, 

M.wyckii, M.wyckioides and M.singaringan, from Thailand. ) 

Thawat Donskul 

Pi m~1 LFl~ LlJ t 'lllJ"lltJ~tl~nn i;m ... ~icN nV1 ~1 n i;mn':I LLf'l::Uf'l1LL"lltN tuif 11J~~ut iitl~::L YI PlL Ylf.J 

c.mm~Pim~1~u~1 Uf'l1nV1L,...~'El~il~1i11J\ILFl~LlJL'lllJLLU1J~~f'l'Elf.Ji;f 2n = 58 Fl1HtJLYIYlU5'::ntJU~'Jf.J 

LFl~LlJL'lllJLL1JULlJ(;l1L'lliiv-ifo 14 r1 LLU1J~ULlJ(;l1L'll\1(;11n 4 r1 LL1J1J~1JYlLf'lL'll\J(;l1n 1 o r1 LLf'l::LL1J1J'El:: 
" " " 

LFl5'LlJL'll lJ LL1J1J~~f'l'Elf.Ji;f 2n = 58 Fl11Lt!LYIYlU5'::n'C1U~'lf.JLMLlJL"l!lJLL1JULlJli11L'll\1(;11n 12 ~ LL1J1Ji1J 

LlJ(;l1L'Jl\1(;11n 5 rl LLUuiuYiLf'lL'll\llilTn 3 l"i LLf'l::LL1J1J'el::LFl~L'Jl\l(;]Tn 9 l"i ~1\l'J\ILL"ll\ILF\5'LlJL'lllJLvi1ri1J 
" " " 

92 Uf'l1LL"llf.J~L1J-if1'lil~1ii'l\ILFl~L'lllJLL1JU~~f'l'C1f.Ji;f 2n = 56 Fl11L'flLYIYlU5'::n'flU~'lf.JLFl5'LlJL'lllJLLU1J 

LlJli11L'll\lli1Tn 12 l"i LL1JUi1JLlJ(;l1L'Jl\l(;]Tn 7 l"i LLU1Ji1JYJLf'lL"J!\l(;]Tn 5 l"i LLf'l::LLtJtJ'fl::LFl5'L'll\1(;]1n 4 rl 
" " .... '\I 

~1\l'J\ILL"ll\JLFl5'LlJL'lllJ Lvi1riu 94 
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F11~'i:'fl b 'Vlth1'fl-:iuini'fl-:i 1a7 r;lu ,11-:1~1!1 ~-i''fl !!t.i n b"l11 bb~~u~1~'3'3-I 

vi~u1. t.iu~~ b 'VI lillb 'VI!! 

(Karyotype of four species of cyprinid fishes, Osteochilus waandersii , 

0 . microcephalus, O.hasselti and O.melanopleula, from Thailand.) 

Thawat Donskul 
1

, Wichian Magtoon 
1

, and Anan Poopityastaporn 
1 

1v\'~m~1 LFlT tii L'lllJ'lJ'fl·nfa1fa-:i 1~ [;ju -n'1-:i~1£J ~~'fl£Jt.lnL'lJ1 LL~:;u~T'r'~Tii~uT:;LVI PiL VltJ e.i~ 

n1T~n~1Yiu~1 tJ~ni'fl-:i1~[;junLFiTLl-IL'lll-l 2n = 50 Fl11L'flLVIUuT:;n'Cluv1r:itJ 1 Om + 9sm + 4st + 2t 

r-1 tJ~1-if1-l~1t1i1tFlTLlJL'lllJ 2n = 50 m1-t'tlLV1UuT:;n'Cluv1r:itJ 13m + 5sm + 7st r-1 tJ~1~~'flt1t.lnL'll1il 
" " 
LFlTLlJL'lllJ 2n = 50 Fl11'L'flLVIUUT:;n'fluv1r:itJ 13m + 7sm + 3st + 21 r-1 LL~:;tJ~1Yirni1tFJTLlJL'lllJ 2n 

" ,, 
= 50 Fi11-L'flLV1Uu T:;n'Cluv1'r:it1 18m + 5sm + 21 fOi -if'fll-l~V11-lv1'1t.1L'll~~~t.1nP11~r;if'lJ'tl-lu~1'1-l 4 1ilvi 

" " . 
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(The Lignocellulolytic Microorganisms in Anaerobic Digestion of Pineapple Peel) 

~ ' 
'11u';)~ t.1\l~ n1=!'1~ 1'!.!'J'WLL'i'l :::nr.i mn.i'll'tl'1r.i~uvi~uV11-D '°nflu1e:i Ll'W(;] Lll'WLL vr~-1 ri1 f u 'tlut uti'3 • 

tlnnrnrvr2Jnn1'1!~1J111wr.nrntJ~'tlniuLl:::~"1~'1vr,Jn~~ruJJn~'1 (55 'tl'1M1L'l!'i'lL~t.1~) LL~:::~ruvrJJn 

tl1un'i'l1'1 (37 'tl'1Pl1L'l!~L~£J~) ~'JmVJriUri Most Probable Number (MPN) ~'1ilLLV1~'1fil1fU'tl'W 

~'ti n~ L'°1~ L'l!L~~ LL'tl~vh-L'll~~ fa~ LL~:::L'l!LL~'W wu~1i~uV11u1uti-1tll)nrn1vr2Jnn1'1!~1JJl1w~ 

'ti ruvr11n1hun~1'1 il1.h:::l.J1 ru~-1 n~1'tl ruvr11n~'3 L"1u~~'WVJ1u~t-D n~ tri~ LL~::: 1 'llfoizi~:::i1ml.J1 ru'Zl'3 
' " " ' " " ' " " 

' 
n~ 1~~'!.!Vl~UVJL.n'L'l! LL~ 'W LL~:::LL'tl~~1-L'l!~~ faizi LL~:::'"l1 n n1 ~~n1=1'1 fir.i nnl.J'll'tl'1'"l~ 'W'Vl1u1i;i t.1';)fi . "' ' 
~ L'°1~1 :::in~ n ~nJ'll'a-1 L'a'W L 'l!~L 'l!'i'l ~ L~'Zl LL'i'l::: L'1!~1 L'W'ZlL '!.!ti'1U~ n~ruvr,J n n 1'J!~')Jl1W~~ruvrJJn~'1 LL'i'l::: 

'fJ CUVIJJ nu1un~ 1'1 WU~1 t '!.!ti-11.JlJ n Truvr,J n n1'J!~')Jl1W~~ ruvrJJn~-1 iln~ nnl.J'll'tl-1 L 'tl'W L 'l!~L 'JI~~ L'i'l'Zl 

LL~::: 1 '11~1 L'W'Zl~'1n~1 t uti-ltllJ nTruvr2J n n1'1!~1J111w~~ruvrJJn1hun~1'1 
Li1'tl ~ n1=1'1n1 TL tl~ u '!.!LL iJ ~'1'1J'tl'1~ 11..!'J'WLL~ :::n~ n TTl.J'JJ'tl-1 L 'tl'WL 'JI ~L 'JI~~ L~ 'Zl LL~ :::1 '11~1 L 'W'Zl'JJ'a-1 

, ~'W'Vl 1u1 'Wcl'1tl5 n ~nrvr,r n rl1'1!~~ ruvrJJntl1'Wn~1'1 L~'tlil n1TLU~U'WLLU~'1iu L'Zl [;WVJ WU~1t1..11 (;) n1T 
' ~ ' 

VJ "1~'tl'1Vl L~l.Jn~ tri'Zl~'tlu~::: 0.3 iliin~'J'W'll'tl-lL~'tlYiHn~ tri~LL~:::1'l!fo'ZlL~1ruLlli..in~l.Jvr~n 'l!inm~ 
" " ... ' ' 

' " ' 
'Vl "1~ra'1Vi L~a.i L 'l!LL~i..i~rau~::: 0.3 ili "1~'J'W'll'tl'1 L~raViH n~ Llil'ZlLL~::: L 'l!L~'Zl L~1ryLlli..in~l.JVI~ n LL~:::i"1~'J'W 

" ' ' 
'l.l'tl-1 L~'tlVi1-D1'l!LL~'WLr.i1cULllun~l.JT'tl'1 LL'i'l:::L'W'l!"1n1TVl"1~'tl'1Vl L~l.JLL'tl~~1-L'l!'i'l~ L'i'l'Zl~'tlt.J'i'l::: 0.3 ~i"1 

., ' ' " 
~ I ~ I 

~'J'W'll'tl-1 L~'tlVit-DL 'JI LL'i'l'WLr.i1ru Llli..in~l.Jvr~ n ili in~'J'W'l.l'tl-1 L~'tlYi'l-D n~ triizi LL~::: L'l!L~'Zl L~1ru LU'Wn~a.JT'tl-1 ... ' " .., ' 
LL~ :::wu'J' 11 'W ti-11.J~ n~ru vr2J n ri 1'1!~1J111w~~ ruvrJJn~-1 L~'tltlra'Wn~ L'°1'Zl vr1ra L'l!L~'Zlvr1ra LLra~~1-
L·rn~ foizi~'tlm~::: 0.02 ~~i..iVJ1uLvii..i~ra~~i..iVJ1u~1-D1'11foizi ~~i..iVJ1uTra'1~ra~~i..iVJ1u~t-nn~ triiziLL~:::~ 

" ' ' ' ' " ' 
~'W'Vl1u~1-D1'l!LL~'W L~'aU'a'W CMC vr1ra1'11LL'i'l'Wfil'J1m-ifa.J-if'W~'tl£J~::: 0.02 wui~i..iVl1ULvl'W~'a i~i..iVJ1u 

~Hn'i'lt.-iizi ~~i..ivi1u~ra-:i~ra~~i..ivi1u~1-D1'l!fo~ LL~:::~~'WVJ1u~1-D1'11LL~i..i ~1Jur.i~1..1V11tf~ tlrau'Zl~1£J 
" ' ' ' ' 

" 
CMC LL~ :::LL 'tl'i'l'Yh-L'll'i'l~ foizi wu~1il~1'W'J'W~'tlU LL~::: hl1~LU'Wvl'1'"l~'WVJ1un~l.JVI~ n LL~:::'"l~'!.!Vi~u n~lJ 

" ' ' ' ' 
~'tl'1'1.1'tl'1T:::uu 

i..i'tl n~1 ntl~1 n n1T~ n1=!'1 ~~ [;]Jlrusn~1~~1 n mTtl'tlt.1'Zl~1u n'i'l t.-iizi LL~:::trn'll'tl-m1ntl~u1..1LLU~'1 
"' 
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'iMP11 L'llic:IL~tJ~ LU'\.J 55 'iMP11L'llic:IL~tJ~ LLic:i::r.i1n 55 'iMP11L'llic:IL~tl~Lll'\.J 37 'iMP11L'l!m~t1~ t~t1 

r.i~'Wvi~t1~H1.'WmT~n~1iJ 5 ~1tl~'Wfi L~LLri '"l~'\.Jvl~u~LLt1nL~'"l1n'1~~l1n 37 'iNP11L'llic:IL~tJ~ 3 . . ' 

I ti I I 

LLic:i:: i:.J ~i;iJirusivhii~~'\.J Li'.l'e!LYh.Jri"l1~L-if~.if'tJ"JJ'iNn~tri~'"l1n~iemic:i:: 0. 1 LU'\.J 0.2 Yiu~1 B LLic:i:: Z8 

1l-1~1l.!1rntl1nic:i tri~L-if 1~ L'l!ic:iic:i1~~~~ "111~i'.Jnic:i t~~L~~'tJ'tJUL'\.J~1rn:;ic:i1t1zj~r;i1~r.i1n A, X07.37 
"' "' '\J \J . . ... 

LLic:!:: X05.37 'e!U1~hn~Li'.J'tJ~'l1~L-if~.if'tJ"JJ'el~nic:iLri~L~~~'\.J A, X07.37 ~:;~~nT~LLic:!~~n vi11~ 
" 

m~1ru"JJ'el~ L'el'Vln1'\.J'ilic:! m~'il::rn~mLic:i::m~Lm'~'il'ililnr;i'ilnic:itri~~int1'hJ~1n~1nic:itri~L1~c;l'\.J~'tJt1 
" " 

ic:i:: 0.1 L'\.Jmru"ll'il~ xo5.37 

' ... . 
Lr.i1-ru Ylu'i1iJC.Jic:i r;i'tJ"llti~C.J~i;iJiru<iVlLn~~'\.J t~t1mTci'tJu~ic:i1t1nic:i t~~Vl'tJru~11ij 55 'il~P11L'llic:i L~u~ ... "' " "' 

"ll'il~~~'W'Vl1't1~~ 5 "llil~1lJYlunT~LYlT~rerntln L'\.J'Vl1~i;iNn'W-if1~ n1TU'ilt1~ic:i1un~t~~t~u Z8 ~ 
37 'il~P11L'llic:IL~u~ YiU~1iJmrn~i;im~t·M~'il'iltin 
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(Cu THIN FILM THICKNESS MEASURMENT 

BY X-RAY DIFFRACTION TECHNIQUE) 

1 2 
Arunee@swu.ac.th, Manoch@swu.ac.th 

" I ,, 

r.i viu~:;~-:i "1 "ll!l-:i-:i1i.J~9't1uLYi!l ~ m~n m~u~:;u n (;111 L VJ FitlA mn~m L1rnf-:i~ L!l n'll1 'Wm~,Y r;i 
' ' 

Fl'J 1aJVl'W1"ll!l'lYl; a.JU1'l Lr;JtlLvl L(;]'foa.iYl; aJVl!l'l LLVl'lU1'l r;)r;iu~fi n1~~u (;] L(;]!lf UlJLL~ 'WLLrl 'JU1'l 
11 11 fl I 11 

ru a.JVl1~Vltl1 ~t1urn1 1cJ1(;]~'J'°l~!lU LLUU!lth-:i mn~m LU'Wf-:J~ L!l nsD"JJ!l'l:'Di.Ji;i''J!)th-:i L Vl~1U~'l~WlU 
"' 

n 1 ~Vl :;~ VJ:;~r;i-:i e.J1i.J~; a.iu1-:i 'JJ!l'l f-:i ~ L !l nsf ~ 1a.i1~h-:i nn ~tJ fu L Viuu ~:;vi~ 1-:i m1a.i L-ii' a.J"ll!l'l L~'W f-:i ~ 

L !l nsf~ L~Wlu Fl'J1a.JVl'W1"JJ!l'l~;a,iwei-:i LLr;J'l~Vl~1Ui'i1"'l1 n n1 ~-r'la.J'J~ vh L W.tX'la.i LVl~Vl1'l Fl ru(;] '"11~ (;]f 
" ,, 

(1
1 
= 5161 (1 - e·0 2251

)) ~1vif'Limrn1A'J1a.JVl'W1"lJ!l'l~;a,iVJ!l'lLLr;J-:J"lJ!l-:J:'Di.J-:i1i.JLV1~1\JcJ1r:im:;uum~t3'vi 
11 \I I I 11 

~ L tJ n (;] fa.i"ll!l'l mn~m Lui.Jf-:i~ L!l nsfu 1~ (;]nr.i~!JUFJ'J1a.itl1 L~!l~!l'll!l-:J ta.i Lvi~YitcJ1\Jtvit1~r.i1~ru1r.i1 n 

n1n~tl'l LU'W"lJ!l'l-iJ'!laJ~"'l1 n n1~Vl Vl~!l'l nu L~'Wnn~ufu L Yiuu LL~ :;Ltffou L Viuui'i1'1'l1ni1 L(;]!Jf~'l~!l'l 
'lJ 

,, ' 

A 'J 1a.ivt'W1"JJ'Cl-:iVJi~'LI1-:i ~ 'J t1 'l~ LVl ~un'LI 'l~ LVl~Vi'l~ r.i1 nm ~.r V1 ~ 'J t1LVJrtUFlmn1 'Jf-:i~ L'El niLL uu 
' ,, 

m:;r.i1t1fl'J1a.Jtl1'J Fl~'W LL~:;~u~1 n1~1 (;) Fl'J1a.JVl'W1"JJ!l-:JY!;a,iu1-:i Lr;)tJ'tl'l ~m Vl riUri XRD utif!l-:i~:;1-:i 
I I I 11 11 

!lth-:i ~'l Lrltl'J nu fl'J1a.J"ll!JUL 'Wn1 ~cfo-:i i;i''J"]J!J-:JYI ;a,i L 'Wq;; '"1Vl1-:JYi L Vlij!l'Wn'WVl n:'Di.Ji;i''J!lth-:i Lvl1Ui.J9-:ir.i:; 1-D . 
I ti I ti 

1r;) VI 1uV1~en1r;) nm 11.J~ n'jj"ru:;L iu~1:;"lJ!l-:J:'Di.J-:i1i.JY1 Lvifo a.i~'W tr;it1~r.i1~ru1r.i1 n C.J ~"ll!l'l m~Vl vi~!l-:i 
,, 

' cl 
LVl~1'W 

I 

bb 'VI~.:! 'VI 'W: . 
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(INVESTIGATION OF NUCLEAR CLUSTERIZATION AND FISSION) 

Arunee@swu.ac.th 

" ' 
1~vhmT~ni=t·w1~i=i-~.Wt.1~1t.1Lnmriu The Semimicroscopic Algebraic Cluster Model 

(SACM) LL~ :;u1uT:;u n i;i1-D' riumT~U~t.1 L'"1N~T1'1'll'tl'1 core-plus-alpha-particle 'll'tl-li'.l'J Ll"l~tl~ 44
Ti • 

1iJil-D~1n~ t VlL;jtlt.llULLUUi;l1'1 1 ~ii~lJ).J"\l;\TYl~.ri;i U(3) LL~:;~ru~nttru:;'lJ't)'1L"ll~~1mi;i~LYitJ-l'tlU1'1 

L~E.J'l L ~'tl LL~ (;l-1 L iX L~t.1~1 '"1~~ Ll;J'tlfllJ L(;l~~1lJ1TClii ~1"~ t Vl L;jtlt.I~ L~m-if'tl-1 riu~1n~ t Vl L ;jut.11 t.IL"ll~~ 

LlJ L(;l~ ~hi LUt.1LYim~1flJ'fli'ln'tl'tl~:n~ L~ Li;i'tlfoi;Jii~t.1i;iTfilm~ Lllt.1r.i1'-luT:;n'tlu~1Ju 
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... I 

m1~~1..:i111Y'l91'..:i 3 ij~91 n m1~::Vfrau'1Jra..:i LL~..:i LV1t11-ifCj'l~::Vf't1utlV11tlVJr..:i~tl'uLlluV1~~ n ri'W 
" " 

LVltJvi''l LULL~'l ..:i1ue't~L11 L~UtJ1lJJl1Y'l'~1'..:i 3 ij~~ Ln Vl~U LVIEJ mm.~tJlJLVltltJrltJJl1Yi91'..:i~ Ln Vl91 n 

L~uiuuLij'fi'l1..:i'3' 111a'IA1..:i91 n L~uiuulJ1n n~11'1'l1lJtl1'l 'L ~ ri~'ll'a..:!L~ui Ln 't~~V1~~'1Jra..:i1tlh..:i'llra..:i El'l 
" ' " " ... ... 

~ ::Vf 'tluu91n~1lJi1~~..:i L ~~'tl~ra..:ii1 ~LVltJm ~u~~ nm 1~lJlJ1111nrau LLnU~lJu~1..:i~..:i 91 ntl'u 't~~1~ii • 
m 1L 1..:ira~~ufi ~ 1 ~ cy~u~u~ll..:i~ ~1 lJ1rnrafiu1uit1LLuu1111~1'1J?J..:i ~'lu 'L~..:i 1 u~?J..:ii1~~..:ili11. iX Ln VI 

I ... ... 

Jl1Yi9'1..:i 3 ij~91 n m1~::Vl'aULL~..:iYiCj'l 'Lill..:i~..:i nfi1'l L~tl..:! l'IT..:! L~tl'l it1h..:il111..:i1'1J'a..:! Cj'l 'Lill..:iu9:;~1 't~ 

91 n "'11111'atJ'1J'tl..:!~lJ m1vi''l LULVltJL oD n1nJ~flL1..:i ~'l L~'1J~'ltl LVl l'IUl'l'lJ't1..:!'a'atJ L~raf 91 n mmn~lJ m1vY'l 

'ttl L11 L~ LL~ VI..:! 1. ,x L~u~1 "'11111?JtJ']J't)..:j~lJ n11~..:! nfi1'l9::~U'aU rllJL~'aU 't ']J ~lJl'lu "'11111?JtJ9::LUU1U'l..:!~Ll1 
" " 

I I ii I I 

L~'aU L 'lJ ~lJ i1f uuLL~ Vl..:!~1 Ll1 ~1 LL mJ~'JJ'a..:!9VIVl'l1..:!'3'111'1 i1f ULLtJlJLL~:;9 VIYi LflVIJl1Yi91'..:!~1lJij ~L).JL~'l1~'atl 
' ' 1111 " 

I SI ti ti ti I 

yj9 VI L~tl'l nu LL~::9 Vl~..:!~'a..:!U9::LU'W9 VIL~ ri~~~~'a~'1J'a~1U'l..:i1tl'uL~lJ'a LLl1i"'1 1 111?JtJ'JJ'a..:!~lJn11~'l LU9:: 
' ' .. " 

" " " " 
LUU1U'l..:! n~lJ Ll19 Vl~~~'a..:! LU\.19 VI L~tl'l nu LL~::9 Vll1..:!~'a..:!U9::LUU9 VIPIUU n~1..:!'JJ'a..:!'l..:! n~mru 'W'an 

" ' ' ' ' " 
II I I ti 

91nUL11U..:!1~~1 Cj'l 'Lill..:itl VIYi LUU~'lU 'Lili'..:i'lJ'tl..:!'l..:i1~~1El1ltl L1ralJl1i'arlU U'a n91 nuu..:i 't~tl1:;~ ni;l n11 

L ~'alJ 11ira~'lU 'Lill~ LU VI 1111 lJ~~ n n11'1J'a..:! L ~~'JI L u~i~~1lJ1rnvh 1. ,x Ln VIJl1Yi91'..:!~1 lJi1 ~1~ 
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