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ABSTRACT 

This research aims to develop the incense smoke equipment in the production of 

Nam-Ob-Thai. Comparison between the incense smoke compression equipment and 

incense smoke suction equipment was investigated. Study the effect of pressure on the 

absorption. Pressures used were 0.05, 0.10 and 0.15 bar. Absorbance was analyzed using 

spectrophotometer. It was found that the maximum absorbance was 0.10 bar. The test of 

satisfaction among a sample of consumer in terms color, scent, touch feeling and 

packaging by questionnaire. It was found that most of the consumer was more satisfied 

products produced by incense smoke suction equipment, the pressure of 0.05 bar. 
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fin52ft1.10 rlik11101411aMi-h Moschus moschiferus 66AliAMIA1/11,1106g111U51A 

Cervidae 2f161Jti25i6gti2dicunyi5 9Y41.111@1.1 Fill1V1M1,211411,1 iitaruErnFMTJ 2 LLMJ TUTU 

61,1MIJAT11.101TH11@ 	 '''1'"*Y31LiTEJTULtY151i5t1lit-11 7 

MIA'1,1105 INda@nlnAlAiovi@lJnMaiHl/Jtmv7iuloOtv6nleftFl@ficu@is-)tSiyIAiui 

mczTookivrard-ruutivrquolvihtLvAluatvutlia @@111,11n1.01'11.1'11(Z11AdnL4halovi@votwh 
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TtINIIAE_J1LL 	TtLOVU MLf.JWY-JEJWIlA'Ridintoviil 	 emlAiqummainAo 

RA'nEwSliitttwaqiul I2i66ilaL1113E11,1414t loorhifin15 	1@LvituA,C1 	 Lficu 

?i-y1drawilkiluni5vinErroul flwicvi@uLFiu R'12LArr17ai Tn.101,65W1c1nM-ninioLiiEJ1 Tt1.1064 

VtilLIYIAJWYM 1A'irwi@linjulnALR`i'@561w4w1Turaimhliv1Ail5 riu P1:b7 6t1151 

1.111,1i1/111S.PLA61')ErlYTTS113-UVINT1tililSURTAIlfl 	 LLA"-rvi@A"- E.,lcuctrq 

ilictiatglinavilmYcuta-m Tin17'1A1n5@5Lal2i1.641A @@nukrii71151ArnAlva7ArtflAA orallitn 
Vritiou It1' 37-firv'hritgA@ 	 '1,01111:11K 

V1JLLi16viSnln5a1J Vi@l6Mea2Jr1t1NL62{v1Joat66lbo&nu-15nP1JnSum-M6°luriu 

Viverridae illvittraiSiEnfiu&OuLLatillmu i16-1 -n`qt1 on-  n'ymEn-J13,15-aivnl 54-85 

1,6tItIFILM5 6Q1Allt1411FJTJ 30-43 LvtALLm.  14H6vaL ctinnuatlewiutA-1181-) 6truldm:Lvuuricu6'-o') 

611i1lawY91-5Ch5ounP)Eru1Jlavi-J111 37Infia-loolL6-g-AcuLauErnIA"@No vju iiii-)41-Nat 5 152 [Au 

LgnavalimL 62iaLagulailAahlum-J 	 I1al5tvocilviai2 tLo 3 6n-a 	Ttl-N11A1 

[Viverricula malaccensis (Gmelin)] 	 (Viverra zibetha Linn.) Lot/stadoLLNIk 

(Viverra megaspila Blyth) 	3 vtloi1Anwt-ig-J4']Eiricu oTtliovisoficurmLAcrielot,Latlajil 

hITUFW‘I'1V11.1111.1a1,111A'l 

1 15 LorA3na66N1hcvn14-11Jhtuinnottivi.Z5tia-mvill 

1diaY1naato6`?olu555mt3'lil191 lf-r1aloct711 3 vilo 

	

4.1111156jEJ5`OV1AL1tla1lT1l11TconVILLat'-1in:ris vamfilitELLgul 	Tt1.1266 

LIAMIAgEJILLat1411ATI4VIEJfrilT1fil6j1) 11`MgEJNITtLOOlv7-in511@-)FTEJ 

vaY12-rujiaan;hwingi:Jmomllin'icu 117frrunA2o66m,,Nallivinl 

fl-nLe{12 	 01@mqt15tInN 2 "6 A'51 MtlijfctinilcuLLat,CiuNalriATIASU TtLonu 

oivi5lcuna-mai5g1d LLaasolm.iculimmt n511:unailo fyinmlaYletstm 	f'1111,0A'JEJ 

11@l1.1,1S@1 111@5L011 vii@LviMn Fm@lctlaYLvai'lflkIN e.ii:6EintlArncumq1AANtIoLrrukmCluillIAelce 

F4' Fmoljn3Tuw:laiLIAE11 LLtiN TtlAlb41171@TUTLIthlarIN 2 Oi@cu @@nQnjiat' 3-5 6i-J mEgiu 

8-9 tJ 



rift' 2.3 1.7-1371.mam 

: j'ilYtmlio. 2550: @m:lat‘i 

2.3.4 fILLeicu 

fAiLLactatmiimi@lfiz//1 	 Pogostemon calslin (Blanco) Benth.% 

-)1F1 Labiatae 611b-agtIAL1171711.1MAfl -1iav511cujEn@@nv15141-11.11,cu?,t116ti 

VitgiLL`Lilg 1@nan.m.f.lwdavrax@nit,Lothis@o Na6611 ?11 TU-mi,Mn coliluCiufr-heTnrtg-11 nnAli 

6ilm-inn-114-41ntitI6isn- n patchouli 111171.0:11LLatilk -)nnlnAV1 

LLL'IthfalLeicu 	L'iun- 11111TULLIAIvrtS 	 LwilnSuat), l2framIna'11J61N9 

luvnlEnlifyint,Aw PufniLLauLtud-ruNalrvitillwi-ii'uNi 

ErrnTino@&ALLat, -ALL6m-rticuaanTz 

NA111,4AuEr- itiaatLf_lcutnifliku flluatIcaniflIAM4ja4iii,flnkivi@LLLat6U-)u 

nag4-I1h. 2545: 60) 

511c1 2.4 faaru 

111: 171 Inaou. 2553: @vulaii 

8 
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2.3.5 ilium 

rinnu ganlv@mth-R-IniSlaq "Boswellia" 	"Boswellia sacra" 

lunn5v1lv13@5vaL (incense) LLa.;j-ronu ihEicaLn -inkg Boswellia 118n156ii,ova@gull'll,Lat 

1.1@ullifunlgLaonlnuatdwi-  unAdwiAi'ufrhj-lpri 13.Yicu4diVImiiilvaluatqiALoiatetTYMfi 

tuoy;filAuLtao@nn-wilunnyrd@lEravillficu@@nitluSioillgictilALgtnriou  Diu 

riiu-rtikricuLfiou*usl'ALLI_JanLmita-an5tmiqi*Imlgun-nthlwA'mAbil:mtiTcuidinicu 

unlRilfiQtvilutAtlan@@nlyNnniAu AufianctRt,33.2anuilLii@mp, 5-r-J 8€15 10 

Ri'lviA'lelowdlutr-Afiqwn-rviicilorvv5ntil69151 terpene, sesquiterpene 

LLat diterpene cri?j1CAitinli,fv@LLLati IIEJ1711`lij']ErllElilF1/11.A1(11114ir1V.-Jilqt1.11119AIRIA1/111.% 

filErrotminlalyru 	 Loif'i-loictAilquyirCgaTiLuaru 

LLatwillmr,La2Turvnl@Tall6nruSEJ ( 	atAith. 2545: 65) 

5,1111 2.5 11'1E1TU 

A32i5aAln5-ii5 I)3AuTuilLaLT141.1. 2553: @@til.al 

2.4 firl.int19111NU'l 

td 1tJ3~{VIS lAjfAl 	Lo:,11,11l52l 	1 11.1Lafia (H2O) tlunnkm tolo5tvu 2 @tvi@li 

1,tat@@fi25Lvu 1 @tV1@1.1 1,671@lNi@fM1'')E1i11.15tIRT1Lal,11/1 (Covalent bonds) 67Alii&Miimal5utii,d 

	

loofiatviaLiilerani-nioliiintra,m 105 @Vii 	 uatlolo5LvuLta2u-1 -1 `1'1,Td 

vl 2.6 



lotni► iu 	 Itainstiu 

105' 

Tali  2.6 n-15)1381'iwitnalluol-lacd-1 

ih.19 : Gang .quautYPT@liln. 2553: @oulact:i 

ImLafiaoiatIlnarlaTml-A@Lviditikmriustiolmtu (Hydrogen-bonds) 1361 -Ni@fild 

Lt`qlg151.1% (Tetrahedral) 	2 vil'Alikllicr6-innmilaAnat-nuLActliAl 

inicust1olo5LvuitA@D5tv6-111LLaqatc),m4-mn8 (iniustinTlotddi 
n-ranAlumln--)vUoustl,olmm..,J) 

criL@Igi@ a-nvvii-ii/H1LJnAlZliin-rarotriactiwihn.-111-1 

mvierni@lili (Surface tension) 651WAVItrn 
E 	 -',viivt(151naLmAcIEJLauelip vi5@62a-AP1II1111,1A6L6-J 

?poirrgatiin66ti'RgnIas 	 1:11Ve.0511113811LaLailil 
LL11611@g 	 665v5e26adqtimmiTgi6Pivd@511-1 	 unCiLth@vi 
(Mercury) ‘?IlLotious-wrICASIEnci7iL6m1Lvim 6651F421Tiv9ccilun-in-ng-p-iti 66ativin@til/f11.114in , 

vuLLih 6aS66(io lvd66at,5@u6mn%@11/Ild 

2.7 ILLarasomnymmanov
n 

 
orustlaimavu 

313J l: Gang . qi1d2ilytiFi/2111-1. 2553: @uulactl 
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2.4.1 nn561fAuLLIJaleinnunaldl 

,friEUR-rilin2almm 	5thj-rvitothunall 

(1@j1) 	 "v4@w (Boiling point) 	 100°C 100°C LLatti,ctJAEu 

annutvihn@lAl 	 "NoiSi@nal" (Freezing point) ct7iqarimil 0°C in56IJsu 

annuni@lcilnilinnonSumi'an-15flnEJATILi'vu 12EicilailiivMsamciiirAutga1Ja1 	 "RTIL 

(Latentheat) 

1 aRa@ì = 	 1 rli'L ilquiiii,jilejAA 1°C (AZciriAnnL5-ALR-yilii"@t1  10 

ilma@liffitlIn 1 

211i 2.8 mut/Joni qamgvinll 

Gang_.qt-ualrgn@ZI 2553: @uul.a°(.g 

rim, 7i1Y-166'71lata1u j'iLiAlklmwrimi@LLmil 80 LtRa@'i'/iliii viii@v7-1,ijn 1 n J L'Aucu 

acrictgAtn@lLvia-) ‘11-iAlvinScuRyaiiurt1:51EJEimli'nvN,nrimil 0°C fil°1111.41J'Acuact_lalvun- i 

1,11A1v,',atalErviLofi@Li H"J-11.6@trrikinvInSuvrintcOvntrialuIR5lai'-oNSnjnal vh11,111-idiliAEru 

an-rtaltvnlixim luvinlnA'cufiu 	 r-iv,',fliuflyluivu66eJ1@@n1ri80 

afiaaVniidiutlutiscacricurVicui@j1 illviNfl15RT-11.1i'ULILIA1 600 6ma6i 	 tan 1 

Winalurikul̀aji 	 iii@l@j-wauLdrunaiEdicimojn 

@@nlyi 600 LLHaaVnii.iliilliftylFiniuu rialAv',ainhan 

2.4.2 fl`J-ILVIVILLtjted@l111 

inolk-mnoa-innm t11 5tGl1J1InfitLminunail 	
a 

qartmil 0°C LoitrapnuvroLdrqulqrvNi tumil 4°C Llia@EP.giniout,d@lLva-a m1.629icun5'nAlvi662{ol 



20"c 15"c. 2-c 	0c 4 

gfcm' 

1.0001  

0.999 
0.9991 

0.998 0.9982 

0.917 

0.916 
20 	 1S 	 10 

1.0000 0.9999  

12 

lounirlf/i 2.10 Lil@ctliLlAuctginTutviimtialail 	 9 L'NtI,VriAA''`I al@ 

ViallAkillAXL6flM0f1 ILV111.21CA')ITU 

Lijojicvu@nhal -J a7ctarsou-io -WiciYict7ruLoinVi 

2.9 n-ria.mou-no.:anoljn 

Vim:Gang_ queim7nal1In.2553: aautal:t 

aemblEvi'litilH--rarvicunutilannhLii@LtrAnat-riLtLf_lirdalail uviii-111H -JuvvoLvdu 

ct7aualLii@nAnaty-runtInalLA 	 ISJJ@ 

1,7-11uvonaalmAl9i-nLatLi"-)aq:fitarrieivm vr1n6l1d6`ti1d1d6662 A'v51-21@nki@Ej 

tinwitarvnayillianinwiFtllo5@AALau m5cgilqagiLITAL6G1niilTInaeri561,1 nA"cuviilmag 

iii,G4Touvi@SliWkuculon 	 11-1011t@Eiirui,,reluctrialco5  VI 11i~1dl~i 

11114Q1n1A@lf-Ttl McgrotLaci@y;Liial -mjt-uthn-yiliasuundiurtluJiLviilltivam Lvqiimholl'4" 

Filiiqngla-an5nA7ellviny:131,uhlmtLaLLatLynal,m5 

2.4.3 M'illavii@nn 

MT11.1PUTNI101111 6U1A651G114 vi'i@RTuAlltilov-Injmin7rni@m1Lva-movtalpw5 

lvivanSim9iNfin5Io 

n- lcuintuffiiimuSnallcarrnlarinl 52,4ou1tliff1k1d 

61m5lortim-inn-rawicoli11:1@ 

@-Nvi-NLrikumnulA wyaditemlotinvnilicuyinifimotrvinliglkIn@uA'-n5i n15 -111-111.nthiln 

vfian15LkyinkoritLaSn4-1L1_l1d(7NViT1in5n1Lli1d VW71111171A1LMIrlill filaflan5t11/1,1ATILPU 

,111.141115111A'  f115@@fILL'UliCi@k11111A'@1@@1161,`UtallahlLIA1M1 Lwnirwiwifyriwyn..AQActallinlA' 
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Ltcu@dilg m-yilai.ed@mlimft-rtincbcCat@ani,L51n5tviiricuc)'9100colf-SimInvril 

noallyitionAvi@riT9ivitichmll 

2.4.4 anmAiniTairli,l-nolctli 

vrartlnALLA'-J calcu'ilvi4t13.1371m5LcvicriEncarillAhln nn5cantvql-n@59limeol5il5 8c156 1 @cuu 

TNemata-fflIcuji nmviijEmlicva-ruNcill'flvn:rau-TmLtcw la1IR52S62J1A 	vtITAL915 (ms/cm) can 

eitaiotilinniTaild`NliSIEN 5 — 30 mS/cm 
t 

2.4.5 tnnn- Inf15tV11 

Lii@LT1V1111141J-116Lvl@TUIY'l IMMAIltlYTU1Ola wnnicu--1 jilaicttrActifacyLf_lculAIN  

gsoR5-1cuatj@anwla)'-hLngul t51&n11-iltanwt-lati-in "ca"-mtkm" (Hard water) €111vil1'1661 

ilaiwtaieunNilumm-liu@nacticuaEjmn tlanYniitp4Lf_lcun5od@ou 6tuTruiUTIncilict,rijuatmuct_lcu@tj 

11.111-1 	 ktil6rin9Itni'cudiao@y:fiNclnn 	"j-idau" (Soft water) vInu61 

cailuanlcoltJavickiJ 

2.5 art:166dol66fia 

2.5.1 trimm@laria mnino@55mci51 cuaug ?{IcUlAc-161qtuvii,l,fjR19i-J 

vtatlwAnesicurittliLimtmfia& vilaNaQuoNATILhaLattAL105Tn1LL'iiaNnAlcLeilm 

nm@nnia 	61HTIIALH19i" Ifiuwyo@luriave,utl5eTta51ficugwvitggn,ivicvo-Tnnldia 

1% 	14@Nm41521e llii3Iclmfi1Jq614cog-jilq614ocwdcYviii1w5 -AaL@ 

2.5.2 f-mumi'dmila 

2.5.3 uriati5r,nmA'ALLarlavihAm..rnnrin 	IliLaqaLco -At@kivillt-iconnuatlaiLL51 

2.5.4 ILLar.rialtaidima iwillitrwanamvtifialSicnilifiliw5LtcuQuE7 

2.5.5 ILLaqmoldiaAacuciii@dilmtkm6915-1L1-)Ali/ima@now-i 1146614-a1a51 

2.5.6 Lii@ILLaqm@lariatcuricuvilnuricurnYn@lf11TUt vuilrriwiluvocw6'1111Am,()5tcvnl 

2.5.7 ciqcuvicf,iiiLFIEJ-Jfili Ltriact(milmtiricrallm.Ractranvinficu LLatu,theTia51ficummig 
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2.6 n95Lwil (Diffusion) 

2.6.1 friLLIAJi vanotIlirnm'A@TANILLagavi@cuck-Intrint-otiRmivnnutiotml 

ILLarlaVilrinnitlETninaiilmivvicoutitmllmagaik,@onn 

IlnafiaTalemaioH-Junga 

2.6.2 en5ViLLowl,SIA'N@EltuainitlkiLatAm`j@tAlA 	vdcu 	aniTALtiactitl@T@limmvil@ 

T@lailcriLiv-no@oll.di-mailiivanalima-A'@1@w7mAawnRalA@Ejltillnatialun-maNq 

2.6.3 nn5LLIN-zi@lutn-IRTaliAllidi-JnanlciiiLtin@lviiim w,;@1A'EnAIA'5li1dat%@11,@1Lvia2S1 

n5r,avinlliotimm@3am1a@onan Lriot1dSidataqm@la151,ctiA 2 avilvruiLdrubirvimiu 

LtIoTmni5LimwmtinnAvrouthannbiEilcuI-JaiwuiLLtiotZaun -illnaqat@leri5fij @Ejficu@d-il 

llitrILLIilatTU61,121 LLatil5t1,61111MULafp5n9,211LASUIVI@@f111.N1flUintlA141,111,61,11.0T111115tTIEJ 

@nn103@selfmu9N5LL'utriAliqtSLIN (Facilitated Diffustion) Ltunl5Lm'AutA6ti@la`t5rsiludaiLL606 

IluanFTuLintilifiulct_15guilyN11.15gucivi_lcu6hvii (Carrier) Vi@EgiLiLiwalmlaiiini51,41rall-lu 

-inc,cuag . Lilaironcia-an5oLn'Am..SIVainlki5t 	''la-11.n5t-11,1-lan5wInA'-nrwtilltJ610nA"-ruvri.11Vi 

`Z'nn5fIeramn@b'unEin-156`jazinnalnouIflmria.n5nLAS@IAiii.d@vilwttaaUg LdolTuni_To9,fuLta6 

dNILSaILLoli:i7TonlounQlmen,nntrictirtiul 	LLaqinhvintlh-nolamLS@m,tol 

Lil@Sawnnuiariitav'innvi-oritann 

vc,516my)f1156751.1Csiltailfl4LI 

water molecules (solvent) 

dye molecules (solute) 

c. Equal 
distribution 
of molecules 
results 

athn 2.10 fr15Lan21@5en5 

clan: wawa05.11151,61A+1@IMS. 2554: @m.itall 

2.6.4 `N L'uffir.iNavi@ni%viAl MIA 

1) flTialliii.nalt-n5LnAl a-)5171i1H -nadvihriftiQlwqrri*Llfl-yawrosihdi 

2) qmv,q1.1 	 wz1.1'/In15Laiviicactiod-115-Nug- 

3) hl` 11.1 	fr15Lfillm-mku vni-iliaLLaqa 9i5el@@@vd@lm,4@ufi 

a. Crystal of 	b. Diffusion of 
dye is placed 	water and dye 
in water 	 molecules 
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4) TVIOLLatillV171121@y-r1RYILLIN5 til@WI1M11,1101AfILLOtIM1VS1'&15111151,1:116fi 

n- na-ab7Inct4,,f-rwrtrt.nolvinjuati,n7n 

5) hl' uvruiLLT:nn@li-Jna-11 eraiiiqn.ovam4oviu Loiumir,i-rahna-winncariu 

6-151f- 25661ival,2j6vilt-itn6`UL 

6) m-nuailmolunl5atdln@lan5ii'LLre a-aiatmulg' 

en5i7iatanulki:i@E, 

2.7 n-ino61.1 (Absorption) 

ni54'1A-YuLml@5inliitilm@in@Inn5r.in°7-1@1Jtylu61)uninoilLn-1i6RI@l5n@ljnaai 

2@n1376-iilvi_lcunnnpaairl'aA' s5m1Lvim imvilL(Absorption)ltninlLmii 61)1dod51nfln-15dIviia 

n5rty-runn5villi,dol@i*IngfA@tvi@LILLaqavi@l@oauvin1111,wi-yultciilactl@linall'emcivalutia 

T@lvvia-) ciA'a 	nn5Qoa&Ltun5t-u-ruf-n5i7itmnvillwInn-I5v6`6'cu(Adsorption) LIN51t11,111'15 

ehLii15v6YulLLatiaihnviccuttiJ@ORi-n@l 

-Taq E21FTE.1 ryn avail n v1"6' IA NIL La 0, a T.t,'LR @IA ncui 	Tam vi taltro NIL La n, 

1.rinn--111J6ItinuitiimnivicouloolalIutagacifil7@Ein---Ivun5tviln-rmnirulLalvt2113.naqoTNen5 

ulownLaLqavi@HTawitnahenaLdf-poriiriciAlviqoulAii en57ivALmlamt,i,liginlw,ladLarla 

ilLn'AuLiftlA oicu acirntuflavlan1Lva -wiimi@lamcilLvd-rua@altgwanlVivihn@ILvia-di@la-IFTEJ 

r611ruatliii@E,AculLotialunl5LL'M 	ni5LnAll@tinnmi@laillowi2malALtItn@ltva-AtmOis 

lAall-rt.Rall/i@m1Lcoa-rrin5tuyinILLaqaTmalawlaaonanCriotudi@MLLmialialemluil 	2 

LvvilvrowthAairviliiu 	6-8',Ntifwn-I5LoAlivintI-glAvrunwt.hailn11J6lcu'inciiiivru'ILL111,11.7@un±1 

ILtailaTala15171@Ejfiu@6.vviuntaluvzvut-icuml LLatn5t66V1rNILLaga5myuanLm'Avi7i@@nitiv-in 

tinNiiwouliconn n5tw1€ @@ni:ti6i@ul 

wymPu 	 LLatf25G,j6lo2J@5a15.6'L 
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rOn5n(Ainm-YuLANi-lacucu6v,@iniFivInyu'uAT'lri@li iid-yutht 

1 ioufri 1) 1,Mi@58nti66L1 2) TWITLhaltd1r10 1 L 3) 	 13 L 4) IMijal,IRTILi'@U 

661Jt11qL 5) chIni 

Top view 

Side view 

2.11 L6U11il@5V11/10a@IN&111-1@l111/1EJ 

nn5L1713AufifiNavi@n-I5Lvolaaonaitin-ni'llio(1@ualcarvinbilounn5LCan411-rtRailTN 

ii@vvia-Simtuonfilmogn@l -NnQotgiltihnntu IOUM511711.WIT11-4111,1,111Tlalfi`UR-71,i(3) A-YU 

LLA'-nii'lviuCnniViitSucungiNnull 21,41,At@l4-I6Lat 

mn-mvz6aL4filtiltalifiklni54-milliqntla@nlyAvolalln-15171-NAviAl@lciuni5LALSi 

1411:1"ffi -71,4Lfii1N4ntevaalltrtli-UfannkiuLLatLIAL 1,14ii@l1115 

111155N@OWITiNt61111`U(2) 

LFiculIJ IiErt_la-imri@kriA-111,20ucii-Id-JciAmEAnAcruvij1LtutlalEILTiotuwin-wi fri5Lk1ialm 

rmao(PlynAligrivutiit55N/iNLvim 

1nN@E,J,Icuir-rocut/6'nluctlfiltnin@nvi-Nvimli@in191@@n LLA'-)LilvimliA-TIALAIEru@VINnull 
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2.8 will@mtInTmliAlloiloloi (UV-Vis Spectrophotometer) 

UV-Vis spectroscopy 

6-iTi.1171iviliTittuni5mwTo H-JiL 621 1 aalcViej-romi'@atima-inA"-JaaillvdinnlEicuricuA-nuALual 

LHt@lardnimIribilmai louvi'AtJLLA'At 	115tfl@UVIA"f11 

avilfhtoiaLLal vnalvfia 1Llu IMMO-1@i t6MgcifillN 	 Ildtt95@505 1266olfinL1 -1 

vawilaoluaimu 67111v210117ii'mTILEmR6"1,1 

1whl 320-2,500 nm 2fnVf51J L1:61 flitiln,l,a111A')1i'lA‘y,11.11.,RtV1W@liMIML@LIVI@Va@O 

CiE111 67111i66all1eti-WITIVEJ1'MS1d 160-375 nm Absorption Spectrophotometer viJotavinct1RfA 

alkin-ymn-yaienDi5t-ilun-ivALLan@lan5atantNinll 	Loiicun'n-n1Ln5injn7i11-an'gtitItm(.g 

luvriALdifilann Ly151trarthtlEvCichlAntitlimculmicni 

LvimlflVi5wALLatiii-yandaictAll 	 loov6nni5151d@iKu1htinc6winff2 -wimU1d5 

5tvrin1R-yilaon9illficululmla5-11@tv1@amatILLaqaTalen5riouffyagran5olcunn5ea, (absorb) 

i'lFiLai6oMnbAh(1-1 i'ALaiLViMn`ll^h,Incnitn(1w1-mErnn'ku (wavelength, Vrajtli,A'f114f1ViU 	11-InInu 

vti-mficilEnviA@ tril1dLLm5 (nanometer; nm) 

61-)Zam-11,-JI@Lb (ultraviolet light) ifliIRTILEm6ki.rd5tLiw 190-350 nm 

LLat visible light Gimilnyam-nRAtrthtly-n 360-750 nm 

ni51411_15tInatATutlimulLATA 

lumwritrimtunlan5115tn@tilm L5-imun5t-rvillou@nFism-menv-15nluinwegm,Lal7i 

HmaynA`kiqlepl (X,max) onlein5ct7u1 6114.10Liltiviun,flavilniQogL (Absorption Laws) T@1 

Beer ilat Lambert 	Absorbance (A) Viaami'enl Optical density (OD) 

vithu 	0 	1 vin65i17-wil A LLatn-raivraAmtial?matalu (concentration; C) Li plot 

nYrol TaNaL1itm-ro1L?%251 tijmnrmilniwegulal (Absorbance) @ntli5eTt01511TURT-11.1A11/71,1 

I -;  ntfli 

A a Cl 

A = kCl 

A = 	 (Absorbance) 	C = H2'M6411All 	 M) 

t = A- 12..mi-m@lcoaamfiVileiai5atalu (cuvette) 	1 L661ALLM 

k = 	 (extinction coefficient ) 

n5iY1 (slope) 
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vinAmAiLitrmlen5at'muLtu 1 	molar extinction coefficient li2(LUA'n1_46Ltu E 

1/1@efiR-Y11.11,415,Arti@lal5a.',a'1FJI,VilfYll 1% (10 g/L) Vi;13Eln- n specific extinction coefficient 

AlIJA'nc[9.61,tu E l%  icm  (Old @L5Fillt Lotmn L1NT52{L. 2539: 238) 

2.9 lii.A5ticiLritniial 

)1_4n4, 	 (2550) ilnufiCialm5amtstnaicuni5N21.1-1@tlyio 

LotFint4TNESifies.iaann5NSvtlinlviu 	fl'n1.11,1-kunn5n-nrtIrtiaiv,ii Lo:',/scATNcill U4f 

eii'ilrmaollcun-15amt'Etnailun-n.NSmj-IncuIvio fn5NS2J-iniviu'i8AAL6gta@cum5Lm5uL 

9.diaauo@nla'v1i6166@ufmNeiLLL1Milna -1 6d'runn50m1-1@culcva-mloOn56n-n4-1 

vioa@leZmInativiEA-Juvrola@l lum-ILLI-Aunin-yu11-nt-Lo.',1-1 0, 3,000, 4,000, 5,000, 6,000 

Lot 7,000 rpm LOTLI-110LiiinlnnA'uLLeil INtrilirrinonSIALLalUinkgulrioullnk Lotdi@ 

11-1`l1fliqu'ilnRcvma@cuR-yahina'NlcuL1@1 	nSu LLatmuYinLil@Vihea cortAnquiltiml 

A-YaiLkvi-witilajLinnuelaMu--wriDLUun-myyucti-rinti-1111ki‘Noli@ln-mSrlmou'lcou 

?iTtAt_161@l'AM111.11 	lALA-1CitlilcilalMTIL17\1111@lVjl@taliElfINV1T1/11,1'1/1A'.1,41/1411Afrill:11@tl 

@lcrilaiHAuLliinainfii_ -T6Lk 	cLriA'cuil,nfiehulvajilm-mhilve'MuNS 

A"-Jur nnwoa@liIM'ilkaTIA LotATIO:SnLii@lA'AVialnalqo dTuluA'ncunScuquilcndinTa] 

@toiTcui @°u6/YEJ (2552) 9111141NaT@1'611011@lliiciiiVan-nin 

lInnAcu 	LLm-,1J' 6LLIvi )viTit,v(In15 

VI;i11.1fli'LiPJEn-nioirynvinScuLLeilknit,AlardnImliddislai 	yariln-inwnhLonN 

mann-rahilydNiuku nSu LLa:',R--JupnLii@UhrTeii- FiLLuuoutiolL 

eiTuliATALLatm-r24FinLilaU 

hrTaCitiiinHilfl-yamlvt.naulcouvanYi@walo 

nnwaon-mSwil-lacuIctimlEin-M-wrYcuLfli@lilkErTtin5dila-YuLA"i'@141LLut 

i')1,1,thi'li FillITIg@RTILI`Lifil5f1-11,111117n11t411001,101i5 

h-rmi, -Jg@ 0, 3000, 4000, 5000, 6000, Lot 7000 •@`uviut.cril 
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6LatFinb-wryiaiwialvd@leylAIn@1J1vimliNSAA1,1A-rili n 	LL 

H-ratpiniii@hrTa Nann5Finctlwi1Anir15inA-Tu6R5@55qhmOn5agnaiLilu5 30 coil ei'nfi6' 
Lklinol 6 's8"-JIL1 	 nn5voa@tR-Yiliiina'h 

lotAuS feu Lothy4FinolahrTacom-quilfinilmnrinilm'N'llitoinvinlriu 

illyunlvtlinculy1ESie&ITIniiinkuylahugn-NS21AvInj-ithrtin 

NSAA'rru-WilnR?hulvtiiiiH-3 -milliAdhluj-1@uictietINAA'wmn-M-A-Elsocvioaa,uA'nuS Lot 

-J-1147inLii@kieTeanniii?pl 

LAalai (ct_h/Inly16 	Lot 1:11N-Tcu nSuMi. 2551.) 



1J141 3 

Tgf1171/11191.6i'El 

111ilthAvanwau lou@@nacucuLtai-il 

vma@cuIEJ4-rti-InA\A-mm- 1,A'@lil 
A'-Jurqtin5t114-11,L cuuLfniLm-n1NitivtlinSimifiun-M-IP)orqtln5dli-lacuuaon-ruk 10EJLI,Ii5A111.1 

NSvrdlocullim 

Pu-)511,,ral 	kmv-IglinwlilucutLfwm-ya.ALISiucurVinficurrni-A-mNoqlin5d14-mtuaoATILk 

Inyitcia'/J@Tiloullia'-)EAmil@laLlif111/15I1Abl5i101@i 

LaJ1Jaa1J€ ni ilmtutrun-nuffu'llAdN 5 5L'P1i ilqcdfl5f11 enTt6i1 

LatTgn`151/10i'ld L  

3.1 	59-101thia:,'Vn5n1 

3.1.1 i'oqk 

1) {NJ-1u 

2) 17\13.1La1d 

3) flutnecuomgEm 

4) uwiamluuml 

5) commi5ltAlfl 

6) /1,t1A1A0 

7) Ilf,s11 

8) ka@ml 

9) 1.11111.10@nfivia -ru 

10) Ilifiouo@niit 

11) cuivuo@n4-A18n 

12) tilLIA@ruitS 



13) 1d-1Y1,4mn4-11.11 

14) unliumnfrnT,nn 

15) 11-ilitol@mlvi1 

16) ulnau 

3.1.2 	qcLin5di 

1)  orinm@iv...no 4000 ilaSSm 

2)  finmaivAw 500 fiaSSm 

3)  nucu@nvnlvulo 10 iiSSm 

4)  Tirtimuio 25 ilaSS(75 

5)  TWItricu9Y-JaCrilwN) 50 ilaSP5 

6)  TWIthaTtljTuw 500 ilaSSP5 

7)  t12u1J2{-15 

8)  n5')E 

9)  63a1oifvm 

10) otAu 

11) gm 

12) e7-rd-auil 

13) 611Y-rwai6-in 

14) manl 

3.1.3 LH@11.1@ 

1) v1i'@1aLtlnimIlA1iv1l6n5 (UV-Vis) tu Helios Zeta & Omega 

2) 6pOnwIrrnilni'iml@lilLarumn19,1 

3) T,tin5din-n4.-m-Timi'alhvuuT,00lnlcii 

4) ilk GAST u DOA - P504 - BN 

5) A@livriaajLvign1101 
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3.2 niTtilAN4-1 

3.2.1 	friviltmia14(1?(-Jeuralrmlvii@14-iii7111 

1)  rrn.nneuv'cluoatL&Jo 0.20 ni'1.1 

2)  filErru 0.70 nii] 

3)  1.71Plam-1iJ66(1l 1.20 ni'Ll 

4)  j-wiamluv-r-J 0.40 ni'a.] 

5)  cViliou 0.40 nil] 

6)  r‘A'111/1111:11F1 0.30 ni'L 

7)  621 0.025 ni'L 

8)  1.111.11rUM 0.025 Mil 

3.2.2 i'Iumuun1517116RI@lil 

il-ienm,m22LLI,fluoatCduo filEJ-111 1,11V1a1/51ElL011 comnam5luTTALLau N1 

trilaatilnYcnnol lowiì Vslutn?,ouilc.uatLuo 0.20 	filuTu 0.70 ni'L 171101-1 

VITIULL911 1.20 niit j-wriali5am-n 0.40 Mil fanau 0.40 	N111/11‘.A61/1f1 0.30 nIu till 0.025 

• 1.1-aTuv3i1 0.025 	1,61TInLNeilgi- uNaliv),nad-NliLiwiu L6A'21culeilvia6L6210 

3.3 ni5iiljl@UVIIEJ 

n'lTifillIIVUVVIEitl5tn@IA'M 2 6tItiP@U 	n-alriliaa@n1f4ritn15141LLThil 

finAlicaiaaooanlaiviemni7imauficuLvtIA'uo@mmt,i-run-M-A-mloqtlmdini5inflitaLticutlo 

r

• 	

dlild-ruNaLuat56'n-nlA-wilklthl 

3.3.1 fri5htl-m@soan1S1 

ni5hrilla@uo@n11:171'11u 11-rutv 	faiLau LLat 1UNIEJ 1.11kITJLITIAU 

• 30 LLat1llann51A7PJesinn-r1Jll 

liliaquovicrilt-itquili,pli@laainSlm@nqvaTuki 1 'Alcu 

vitlai,71nScuo@nqmaTua@naA-nliiIlaoEA@nVICIU1n4ikmrqcdn5dli-w-TuLAi@liln-Tuu,cullo 

• il5?i-niNa1n@lillka@oo@nV,171i1 

30 	n5 J 	esiliVvrilawl 	30 

40 	 luolu 	40 
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3.3.2 nwvhactlin 

661a1mainIa5ctlesinun-M1L6A'uneaLficulinliaanqvan1J culvtaannTi' 11-111.o-1@n 

JniiimanDtS 11117cta@n4ntin 1113Tuo@nni5tnnuatilnlYtmanYWilinNaLficonL6mnehu 

ULtuAlil illehuNaInnla,1417V11.1 

Puaumlile,i-runn5inui-J 	20 

InInfil@noymu 	 3.0 i:onm 

tnkruo@n -rt 	 1.25 fia'AR5 

1,111.11,10@nnIn 	 1.25 iian'm 

1raitio@fiLL6' 	 1.25 ilaHm 

unfluo@ninlln 	 1.25 ilask5 

1dnv1a@nni5tnn 	 1.25 ilaSSm 

cullna@mnA' 	 1.25 ilaSG15 
2, 

P 	 A a v -inuct..a.intna@uo@n139,1NalifitL0115n 	 uATLInant55Namoctiawaib 
0 0 

3.4 NoOn5cilni5ilfrYtnAijo141 

2 rqcdn5di gapqt1n5n1n151-wlilaR`i'n1 

inacutT,@nniciamloqUn5dAnn541m-YcLatAl@linucucu600nnnq 	62J566G1mloqcdr15diileier1dIl5tn@ou 

3.4.1 rqiimdini54nRi'LaRi'@li-uvutvimn-wi 

?-1qtlindInn5inm-%LArialinLvullo@nnnmovim 3.1 1it,n@u(912€Jq1_ln5tIlinll 

1) IviElo@nnliaNnncirrna@@nitinli9,fRItn,mii@link,Invl 

viranlcunTbutiiit55Nctinil viiIckrwnnwpeaP)ollink 141@ jimilovIESiLT)4@lni5i1m5uLRiiN 

2) Ln@llt'Y -11.1i.'@1.1u,cucumqy 

VILA'ouva -  aiLvimLfIVIR11.41.1 

3) L(P15@5n21.1 

4) Ivatull-AAT'n@ulviu 1i-11117'1cl 1?icilm@s@f-illarmiltRl@li-rd@TLY-Inlviu 
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6) cilifIRTILirld vh141:11`VI kiRTILikliti@ll.INfAT11141.47111(_'- a,1 

7) T16-3 vhcvn:1-ri7i litfiTaAaniklni5 

athil 3.1 c'troVn5nIni5iiHi'uLR`i@linucuoutlomnim 

n553i761n154111-ia@uo@nIMEJW-itnAi'n14-16■1.914dilnIvahtloVn5cun-1551RTLamali-i 
cu 	A 

utruviann-im i71Z'n'1 Al@ illillnA'uvlajna@Eo@n1a71/AEnneilulviaLIA-J (4) Cii@liviaVidLiii-ril 

62i-ff81uvlqtln561In-M-wi-JEini56Fit111v1@66c alLviall1R-Y1d 	 6-1'1,?,1J171 3.1 811115diV1 

n'itamì'ali:nuatuuR"itact/uu ihtinacuA'-au cfnso cutilmnI. NA-Tcuaulcu n-rutz,ilolouVivikuNaTu 

nivutilAtAa@l cu5Nuilltatfl-Ytait-nri@ fITVIVAOltillal3J1J55V151M111/1*al 

Lta:ANealnim (1) givi'llomnlma@n-inninti:AcullaurrA@vjoR5taml@liivinnnEilu 

cfmmtilAtifiloviciil'illn- No-mlimuiou (2) iiailmtniu5tPufl-mi'mAji 

jo@anvinn1t1dtA'-3Erng--3 (7) ain-witni,@@minn-rzscutluciailifiA'-rutnnalnnia esi-nai@@lnim 

iiiiviainmIu (6) @Orvrillvi@vilei@l@lricuR-TigewFiLigiaomNni5V11-rtnaAL irrucutlIA 

wranii@limn-wiLihavnAmf-nficiqntwo@n H51,4fli@li-Rtyinvi@@nlyriAi@L@-Inimvillviut:nnTu 

@@r1 621' lv1m,71R-Y1d1716h1J@Fj171Nntr15 011uninticuVia@ltvidtwi-TtaRilallifit-pevryanuatvirAIL 
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n-nvi nT,o6is'ouk-Jun-n•n-ruLynA'-JEALviluiLvignil'infoi-Jun151,T]orniAtlitvgnilAlccii (3) m21aR5@55i66at 

mnimppvtinvialliR-Ttg 

n-15tiAlAct.,ntl-ASImcvdnlufleiLLanialow) Vh112,,f -TcuLRi@linGaialltrtlihriniTuLLaa-A-Alu 

Alni54-ru55N@Ounina; (4) ?hun-)5@tR-TuLf(iouv7-11AluoCrivifimaimariNovLaivArl 1.111112f5uct.1 

PvliAlf/iqnIva-)an-awntu:'Al',14-11chrioR-% 

3.4.2 rq1JmnAni54-iRltaRii 914-ILL'ulAia-inim 

A'1,?,1kifi 3.2 li5tfIVUA'')E.vin5n.Nilll 

vilvi.7717411.1 

1) LAi@livyt.g 

2) v:in51,'nv151vInLvi'ALI yiToi.1-A-iniAcuR5'1ALrwmnn1511,1A-nlAuulitLR@Iiiv171"@ 

1M@Ei@@minlvi@5nATi.vrifl 

3) Yi@1l1R2cu 14-ivr6TVicanm-TcLann&11Jdn5tnvinviii`JEL 

4) & 14- vn!incttominmininou@nL41-ar-ilun-rduvu55NR-TucitnYCULmkniul,u 

frrucialou@invii.1A-TuLAi@liillJoravviut,11R-TcAlla-)Eivi@L@Oullii'fiA'Nfn54-1 

5) 2716-) V4Tol'Inct1 

6) LR'iN11)1R-inAut.,aarumqu 	v45wt7TriYmn1ii'@u66rivw,A'cL61i61,1hfll@li5tlaitu 

otA't,dvauLcomLURicw& 

Tall  3.2 ?-1qtlimiln-)54-1LRijal4ntartia'oalnlm 
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n55L'ign-M:111-iaoHo@n1MeR-TtaRi'@141LV;@vi'TLY-lailvioPmrqdn56n154-1La`i'ali-1 

aut6oa-ifrici& 	11-4-o@EA@filfAai'Eail:71,eiltilvaLLA'-allT_I (2) 6ii@Lvigva6viicti411 

filli qtn5d,a-154-1A"-)oni5LSotrvi@adtOvi@etInmTullujnaawanta7 A151J171 3.2 -611thtnatiP2 

&I@lnno (4) g-rvitAain-meEllftulviaufi'Ao 	 IiilJTAJflTIULLSTil@lMillF1171 

'n,i'111,1aLIA'JA''M'Il6) (5) m85my,n6orsinivi@mn-im (3) cittmlimTn,nrnAlaVictJalovi@inn 

TilpAVuot.uHila,,,fm-nlimAtnyuvqL (6) filay,ILIvaari-Ao1J5NA-Tu LLA'-NHTIL 

i'm,ffiuvrt'Puvt.,Ii'actAlViiiwal15tLin,4 5 'Lai `'`invii@li-lthT,Int-u 1 iaterlwialculatA'LAactA@y; 

loutm@llv'fn-nlii'maLcutroganz4IATtA(P1lalilt,rioilu toctilMITAmo a'-alLto&i6"o@ln-1Fih 

mrnmeimlii@ @inim:Ami'cuLm@l4-rififjniMululvtaLL6-)tAv'fffiuLA`ioliniQviaiiivrarifiuill@nnim 

@an 61111Ja -mvidiNn1hg-ivi1JLSsuvimIlm5ti ,Till_lanovialnkuvillL@EIVi5tPuj-la@u2@n131.1 

iiilvimidamnnFILSucu@tjLii@A-mrdaao,Alun561R-nwitlej11,rrulcd 

A'5udlluakftuillei-ructia-1861 nA"Tuvitilvtiv1ialtdinj1J55>'rinv 

1-1@y;*@@nnv-InctimErvi@thfi-Tuct7i1.41.4jiamoonl,17 Ltun-mfialuci'llwTomtv--11R -T1gLi'N 

4.1f-Tuji vtiuNall,ifl-Tutnil@l4-Avtilla141liA'@d-115ffi1L1-)Winanchl 20 'Lai 

3.5 1115gmgivAamit46n5@dliini-nwnwtivilli 

Vninwoa@li-wYTtmilali-rilRyaSiuuln -iltict,g`ViLtri -0.05, -0.1, -0.15 1115 Ilepqctinul 

ilLrutv@lrywn,Latflyaik 0.05, 0.1, 0.15 uni lu2p1Ttin5€l:iilLL1J1J60@nnWi L1iamm -i-JtVin-15qo 

enn@lm-TcuLnl@linrinemlout1111J)Ln512,4A-JoLniNeminly151c1Alliap@itiAla-Toilin5Q,onSuLLeil 
Q., 

 
a 

TIMUL111`1VItIPITUI,H5@l51 

3.5.1 4-1 -Inh 500 2JaSSv15 ••1@'LliDlaiLfiil@lin 3.25 ni'L 

3.5.2 11-nni-IA'-wsuogtin5dAlLaru6o@ln-wwditruLilocuricun-M-wi-)Erglin5dAl 

Lvutvulf1141 

3.5.3 at15 -nahatin-15i-A-Jormliloilyng-a `'i-Jatilla.z 3 	RTagi.,S -0.05, 

-0.1,-0.15 tni Ill1qt1n5t-15lLLI1UTMniciLLath-n1JPIA 0.05, 0.1, 0.15 cui5I1208118564- 66uu 

6o@nnim 

3.5.4 i-wrYtd_lunal 30 'Oil 



3.5.5 'ILmT-w,1'4'nin,MILn-TuLmil@l41/21j-14-1A-m,n`il@leirtinlvi5lidIvilo-i@i 

3.5.6 1A-r-ntSionnteilSiqolunn5i-miumij@l 

3.6 n-Iiintlin911,1-wrItinhanIftviait@loqUn5t-IlniiiRitunioli-niuuti,cminio 

FInct4-iNn@liwenSuLLa1/21seqiin5din-M-wictAvii@liiilcucuvmn-wiVii:nRTun6'culr-ff 

1141] Tinr_lil 3.3 1151-,n@cuknI q1)n56villsi  LLan4TIZ'A151l 

1) f_-1., vhvt19,1-64on-TTALR`ja14-niAl@li,1%'-rti-inA,aulvauti-J 

2) L .i..rainyai@ct.avuouvql, 	viiwilTraTaii'autlf-imALcujoURt@l4-Slaylu 
- „ 4- 

viLALnorrinu 

3) LKj@ln-Ju vhviiIiiiiincuaillii 
„ . 

4) IvaLiti-Jleij-m`1im v7iwilifil leictImAnifimliaam@n14,71,unl5ilLfli@li-m1111 

5) fluff li-rm:1-rili ctl-ijinhviilutlia@u@n1Sillesi-run1541 @afunv-inlvauA 

6) tilkwyrAu villintlA 'I'f-wyyllAtaiAl@lailii(ATILLviiAL 

7) -J16-)14'1Vf17T1 tium-yw(11JonlIklfm 

8) anEml ctin1i11-1171 1,11ecuil@@nTinrqtlmnIn1541etamij@l4n661Jtv@inimciln 

n5un61Jrriliilvai 
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atlii 3.3 rqotin5dinn5i-nAl@lilLcullominc4cliH5unhay-Mini 

3.7 ArroinquAval-i@ulvitiehtrtioqUn5n.149A5uiviputmo-inviivionniti-a 

ca 	 a 

frmiTt:in@Eio@n117 	1,1-ntouo 30 ni'v N11.,01161/1?1 30 fill faRau 40 Mi.] Lot 

luom 40 ni'L Inkn.uriuttunal 30 1.1-111 

' -ifii.S.,iiii'll,i11,111qt-Lriffjilvvi-ifitiquili,jiliala@tinSumnqmaTuiLli 1 Ali 

r-i5@lA'-a.1-prrnrinRi?'"loviiilrilut.7-InSto@nqvaTua@nu,A1'-ril-rdlia@uo@nlaMkni-di-moTtin56` 

ilm-Tot.afil@liw-TuumuTioannim Ili'@Lficun-ninalAtiaomN ImmTvhwt114willounwalLvtli 

Puei@mlfriesi-runi4-1 20 Mi.! LiNetwitilaTimonmilan 3.0 iIaSSm 11-12.Tuo@ni-IT'i 1.25 ilaSSm5 

1117w@nn5tA'11-1 1.25 ilan15 ilaitio@filitS 1.25 ilaS&-15 ctl-ia7uo@ni-iT 1.25 ilanv5 11-11% 

onn-ne,nn 1.25 ilaHm5 LLaviliiltmanymi'  1.25 ilanm InNauritorai6m-whteif-au 19'1,6.4 
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29 

3.8 Antifranrlovolvnlquilnwvoltlinimum lovo.n  
uutruo@unu 
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Lt at louci 

= 1digublowiris3G On5di5lfi-Tuutruv@in-mlo0,41H-iaNiu -0.05  vi a 
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International Journal 

Tonthubthimthong, P., Chuaprasert, S., Douglas, P. and Luewisuttichat, W., 

Wittaya Teppaitoon and La-eid Pengsopa. 2004. "Nimbin Extraction from Neem Seeds 

using Supercritical CO2  and a Supercritical CO2  -Methanol Mixture" Journal of 

Supercritical fluids. 30: 287-301. (e:rgti) 

Tonthubthimthong, P., Chuaprasert, S., Douglas, P. and Luewisuttichat, W. 

2001. "Supercritical CO2  Extraction of Nimbin from Neem Seeds-an Experimental 

Study" Journal of Food Engineering. 47: 289-293. (048) 

International & Regional Conference  

Tonthubthimthong, P., Ajchariyapagorn, A., Douglas, S., Douglas, P. L. and 

Pongamphai, S. 2005. "Simulation of Nimbin Extraction by Using Aspen Plus" the 88
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Canadian Chemistry Conference and Exhibition. May 28-June 1. Saskatoon 

Centennial Convention Centre Saskatoon Saskatchewan Canada. (0-ago) 
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Tonthubthimthong, P., Chuaprasert, S., Douglas, P., Luewisuttichat, W., 

Teppaitoon, W. and Pengsopa, L. 2002. "Nimbin Extraction from Neem Seed using 

Supercritical CO2  and a Supercritical CO2  - Methanol Mixture" International 

Conference on Innovations in Food Processing Technology and Engineering. 
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Tonthubthimthong, P., Chuaprasert, S., Douglas, P., Luewisuttichat, W., 
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Temperature on Nimbin Extraction from Neem Seeds using Supercritical CO2" 
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