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Isolation of Allelopathic Compounds from Vetivergress Leaf
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Title : Isolation of Allelopathic Compounds from Vetivergrass Leaf

By : Miss Athitaya Khaophai

Code : 44040287

Department : Horticulture

Faculty : Agricultural Technology

Adviser : Asst. Prof. Dr. Chamroon Laosinwattana
Abstract

The effect of Vertivergrass leaf in a part of AE , NE , AQ and ME extracts at the
concentrations of 1,000 , 2,000 , 4,000 and 8,000 ppm were tested on germination and seedling
growth of the 2 tested plants species namely ; Raphanus sativus Linn. var. longipinnatus and
Brassica campestris var, chinensis and the distilled water was used as control. It was found that
in a part of AE , NE , AQ and ME extracts at the concentration of 8,000 ppm were inhibited seed
germination of R, sativus Linn. var. longipinnatus and B. campestris var. chinensis , their were
germinated 0.00 , 18.33 , 0.00 , 8.33% and 0.00 , 0.00 , 0.00 , 16.67% , respectively. The dry
weigh of seedling were 3.33 ,9.00 , 3.33 , 6.33 mg and 0.67 , 0.67 , 0.67 , 2.33 mg respectively.

The increasing of the extracts concentrations gave the results of higher inhibitory potential
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LK a [y o o v o o )
pon lTavlddiazaedunsdudnivlusamedvhazawesnmelfanududm uasnld
Blugitumeolilunisnaaeudely
ad o Y :‘ . g ao 1 o 2
4. Frafad0t1535NAY (water extraction) {HuIBmsuvudrw Taenistirudiu

y y : 1 :’ ow @ a
arquesirdntiududng wozumiilusandusesisdenin 1:2 TasdhwminaSuns wie



.
ot

atrteu TR vanTud ey udfisdeiuotieton 24 $2Tus v lildsesdaudh
nspsazBun Humsiinses g uiel ¥ lumsnaaoude'ly
msaiadaei

Tudeduriuionldsems Wmsadaih (water extracts) ‘lumsmamauwaﬁﬁﬁia
mssenuazmsnsgin Tnvesdundimarey (edn qassauvadiau, 2527 . Hedge and
Miller,.  1990)  deimsldmsadmilumsnanounanesad Tawifiluiosdusuos
nharnesludalsemeuazdsemenegy

Laosinwattana et al, (1997) 31eaunamsnisuiioumsadaiinndusen 110 ung
wiavamghuratos fszduanududu 12.50 2500 5000 uaz 100.00 fadnudefiadans

hfisemssenuazmsnsyauInvesianasey nuhmsidmsadafiszauanudiudu 50.00

D

a w 1

Y
TaansudoNadans  msanenndIuealinadutimsienuazmniyRy Invesdsnadoy
a v o [ (] o Y 1 dw & = o ¥ ]
annmsldmsadanndiunnueswia  wasdldimuidletovsnadduduuvaseseay
e =% [ 3 a o 1Y) 9 v e [
asalgns lumsdudamssenuazmsnig@uls  lunnassdwumslsmsananszauaiy
Wududfie 12.50 uag 25.00 Nadnsuselindans lnaduaSumssonuazmsiIgdnlaves
¥
AnTun Tu@1mvos Hu and Jones (1997) s1vauimsldmsadaiinnireviidad 4 siiede
1 ] &/
28191 (Stylosanthes  hamata cv. Verano) 93¥5uIalnla (S. scabra cv. Seca) mﬁ'man
Ed
(Bothriochloa pertusa) uazmﬁﬁm‘ﬁ (Ucrochloa mosambicensis) mamswmmzmm?tymuim
] 1 b d
vpsaum uaz awiuialala nudmsadananghven Tnalimssenuazaiwenin
9 Y @ o dy o 1% @ £ dy ey J ) o
yosaundnwiuiialalaanas luvasimsldmsanangand lulinasomssenvesnasiy
¥ F ) ¥ . )
da'lala udenunsofudennuensnvesdssulalalald edrelsAmumsldmsadannds
] ¥ 9 v ¥ 9
g weetwsudalala aunsodubemssenuazanuensnvesdassuiealala saums
Tnalianuenvesdunditiemfianasde d2u Moyer and Huang (1997) $181MM3ANE
nan138ad lamvesfianlgn 6 wilafie §A1IM (Brassica napus) 12151 (Secale cereale)
§1ndind  (Hordeum vulgars) 91180 naufia (ens culinaris) uazdnamanseauanu
Aea s
Wty 1.00 2,00 wae 4.00 Wesidud  NlAeMIIeNUBS downy brome (Bromus tectorum)
flixweed (Descurainia sophia) stinkweed (Thlaspi arvense) 111180 green foxtail (oY AN Ty 7
14 [l k4 a
Fundamamg laelhndudiuiiasaSeudiou nuhmsldmsatasinfianlgniie 6 wiia I
1 4
wasemIsenuasmMInIyAy Invesiamaaeuynyiia  dmfumsldmsadadmhoinngh
a4 o Yy v /d o ) y v d o
LN ANTEAUANMIDNDU 0.00 0.50 1.00 1.50 uag 2.00 iloFIFUA WM IFAIsaiaNTEAY
» 1 ‘ v o
anududy 1.00 wWedidudvuly Tnasemsdudanisien ATNEIAULATANNEIISINYDY
¢d ¢ v o ¢d o
f17e18 Taoanududu 2.00 Wesidbud amwnsaduda’ld 39.00 68.00 1ag 83.00 1WosidusA

AMURIFY (Alam er «l. 2001) TUA1UUBY Turk and Tawaha (2002a) 18¥1NsANYINAYEIATS



(Alam et al. 2001) Tu#11¥Ba Turk and Tawaha (2002a) lEvmsAnuinavessisasadie
vndmly $1du een uagsnvesiamevdddenissenmsnTaudn Tadunnue1dsn
unzihminusvesdaaudia WUHITHAAINTIUA sualumsdudauandiady Tavens
aﬁ”ﬂmﬂfhu“lu“lﬁ'wamsﬁugaﬁﬁqﬂ ag1e Ishmumsldmsasasinyndiuvesinmauinla
°1uszﬁummn’fm’fuﬁsﬁuqaﬁuﬁwaiﬁ'ﬂmammzmm?iggﬁuTmaﬁmauﬁagﬂﬁn&mn
1 #D7 Turk and Tawaha (2002b) s 100umavesmsasadisimindndy &1du aon
uazsInvesRnmav Il anemssenuazmsesgiu lavesdnmad wuhmsananndmly
ﬁwa‘luﬂﬁﬁué"qqaﬁqﬂ “lu‘v‘ima«ﬁmﬁ’ummﬁﬂmﬂnﬂfhummﬁnmﬂmnﬂ‘ﬁmmmﬁug«
msenvesindmhld  mamuszdunmuduiuvesmsasaiinaldmssudigeiy (Turk
and Tawaha. 2003) Tuusiz?i Jefferson and Pennacchio (2003) l@dnuwaniegad lamfivosity
MIEAAD chenopodiaceae 4 ¥in Ao Atriplex bunburyana , A. codonocarpa , Maireana georgei
Uag Enchylaena tomentosa ABNNIIBAVBINAARNNIANDY Taemsl¥msadagaeionias
4 oiln fszdunududu 0,006 0.06 063 155 3.12 uag 625 niuneans wudmsldms
afmionly 4 codonocarpa ﬁwae’i’u@}’aqqn'j1n1ﬂ%’msﬁﬁ'ﬂmnﬁwﬁﬂéu Tavfisgfun
dudy 3,12 nfudedng  aunsodudanmssenveniainmavewlfeteauysel - Tuvaisi
mslfesarmionly 4. bunburyana oz M. georgei Aszduauduty 625 niudedns
aunsadudamssenvesndainniavenld wazmsidmsadaininiinie 2 aiia Aszdy
anududuy 1.55 nfureans Inalianueioauass nAuNIRAN1AYBNAARIAIY

s (2545) 1Anumsmaneunavesmsasadauinnluden (Melia azedarach
Linn) Tugasauluaindu midu 1:10, 120, 1:30, 1:40 4ag 1:50 GhminalSuing) dems
senvaunAnuazmsnTgyay Tnvesdundriwuas Tyl 10 wila 1oun $19Wug nv.23 (Oryza
sativa Linn. cv. RD 23.) éllﬂﬂéﬂ (Ruellia tuberosa Linn.) UR9N (Cucumis sativus Linn.) 5’2?1
(Phaseolus lathyrodes Linn. f.) WNNAY (Brassica pekinensis Rupr. var. laxa Tsen&Lee)
WNAAND (Raphanus sativus Linn, var. longipinnatus) K1Y (dmaranthus tricolor Linn.)
ﬁﬂﬁﬂ (Ipomoea aquatica Forsk.) uzWomnd (Lycopersicon esculentum Mill.) Lmzmﬁvﬁ'nuﬂ
(Echinochloa crusgalli (L.) Bean V.)Tﬂu‘lﬂ-l’f'ﬁy1nt‘i"us"flu?%Lﬂ‘s'umﬁuu wuh msadannluden
mmmﬂ'ugamsmnmmm5mmzmm?tys?iuTmmé’un%ﬁ‘mmz’i‘vﬁ‘vﬁe 10  ¥ia
Tnomwizmsasagasdau 1:10 musadufimssenveudadesiia §7 fnnaun Anlu
u uazvzdlomaldedeauysel dethmsasadaeinnluduanmaneulumsnanssi 2

v v o,

Taoldnsadadasida 1:10, 1:30 wag 1:50 GimiinalSuing) aSsudeudinauie
naeunadentnissgiuTnvesdundmendriunld msdiuanududuvesmsafaiinald

o A P v v Yo o
mssy@u Invesdundmgndiungniuduiniu  Famsldmsadadieiludasidm



1:10 ﬁwa“lﬁ’é’uﬂfc’i’maj'n’fnuﬂgnﬁugm1ﬂ‘ﬁqsa uaxmim?q;zﬁuTmmd’aﬂﬁﬁmsgﬂﬁﬂ&
WINNNAINLEA

yguuaesAIng (2537) lAdinmsfinywavesmisananniyNyaunan (Bupatorium
adenopharum spreg.) Taol¥esazatommiuea 70 wesidud wud eunsoutiuesidudnis
fudanisseneenidi 4 szdy ﬁawanﬁgﬂﬁugqmﬂanadwzmm (90-100%) 9 “Kﬁﬂ 18un #n
TUNHUW (Amaranthus spinosus Linn.) An1YUWA (4. viridis Linn.) Vuunld (Bidens pilosa
Linn.) ﬂizﬂll“l‘uclﬁﬁj (Borreria alata DC.) ﬂ&’ﬂﬁ;’lﬂﬁ (Brassica oleracea Linn.var. capitata
Linn.) vieou lath (Celosia argenrea Linn.) Hfg’jW%i U (Pennisetum polystachyon (L.) Schult)
Tauvy (deschynomene americana Linn.) uawm’ﬁﬂmmw (Dactyloctonium aegyptium (L.)
Richt.) wanﬁgﬂﬁvgamsmﬂﬂmﬂma (40-79%) 31 3 ¥iinfie §9R (Phaseolus lathyroides Linn.)

L

AR (Brassica alboglabra Braley) 11700.23 (Oryza sativa Linn.cv. RD 23) wanﬁgnﬁue‘?a
antioy (5-39%) 1 5 wila 1aun gnldly (Phyllanthus amarus Schum. & Th, Kongl.) luesw
1A30 (Mimosa invisa Mart.) 1{1"1’!'1’32 {Oryza sativa Linn, cv. Nam Ru) 117 1ua (Zea may Linn.)
g1 unilerFmNTY (Oryza sativa Linn. cv. Sew Mae Jan) um,wsﬂﬁ'higﬂﬁuganmaﬂﬁ 2
wiia dun luesudnyd (Mimosa pigra Linn.) uazmﬁww (Euphorbia geniculata Ort.) 0113
m?q;tﬁﬁmm%’mf‘wg Tussunioungngiihnansanas  deldumsadaninaiumn
A unzludasididundninanelmsny@ulndniganingy  udludns
m?tyxﬁuimms1mﬁ"am1mﬁ’fm’fummmsaﬁmﬁuqﬁu‘nzgnﬁngwm%uua:zmnﬁhaﬁu“)gﬂ
AILAUBLNTALIY

mAudy (2541) WU M15ANRNAYLNG (Piper sarmentosum Roxb.) ifiwasonauisy
Jumsseninzilosidudmsonvosniadning 417 §a807 (Vigna radiata) umenm
(Cucumis sativus) RANIANON (Lactuca sativa) uasmfjﬁ'@uﬂ (Chloris brabata) HAMITAR
yeaInveIdURdIT 4 mﬁﬂgﬂﬁuga Hazmsnsyveenvesdund AN Iazd TRy
fudaunms uamsatanyzwginaldudandhfaunuasinmevesendndidndng
ﬁuganmanua:mm?mawammzsmadwwnﬁm’{w AIUMTAAAVINALITUNY (Mentha
arvensis L) viufmaidniieesenimuiilunsienveuiadafvuazunana uaziildina
$reendiaclugae 13 Suusn ludhIneiuntssenveandaszdriinndudu 33.30%
f'humfjﬁauﬂuazﬁﬂmﬂﬁauﬁumsqaﬂmmmﬁwﬁ‘lé’%’nmsaﬁmmﬁz suniazdnniluds
nSeumoy ﬁammqammzmsm?qwaqé’uné’nﬂwmné‘fugamnmsﬁﬁﬂmnfrzszsmﬁﬁ
33.30% LAT 16.70% ﬂﬁmﬁﬂﬂwnszéjﬂu%mfuuﬁﬂﬁaanﬂzgﬂﬁvgmﬁumﬁnﬁaa uginIg
wiyvesduuazsnnldTunansenuann Tasawied 33.30% luvsieimmizmsiniyvoseen

o'a ' 3 A Qs 3 1 3 o/ j:4 a
flpwiniufgaiudannndt 50% Aanududuvesasaia 33.30% dmsunisesyves
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nnuagausen I8sunanssnuisudngos daumseenuazmsiniyvessenuassndundy
mmmﬁ'ﬁaunuazﬁﬂmﬂwaugﬂﬁm{mmaﬂethmm Tnemsafannazssuminsaesni
Wty

il (2543) thansadanniuusen Payllanthus aczdus) NTWﬂﬁﬂUﬂ‘lNaﬂ‘Ummﬁﬂ
!lﬁa‘fﬂﬁmnglﬂlliﬂﬂlﬂﬁﬁuﬂigl‘TW‘]ﬂlN‘Huﬂ WL llN'ﬁm'E'Jﬂ'lﬁUUUQﬂTSQ@ﬂﬂJ@GLNﬁﬂNﬂﬂ'IﬂW'J
(Raphanus sativus var. longipinnatus) Az (Brassica alboglabra Barley.) Gl’t)U?N (Hygrophila
erecta Hochr.) ﬂ’J‘NGiIG (Brassica campestris var. chinensis) uzamel (Lycopersicon
esculentum) RNMAYNY (Brassica poekinensis Rupr. var. laxa. Tsen&Lee) uagdIne (Zea
mays Linn.) um'"l:u'ﬁwaﬁugmﬁaenmauﬁﬂw?n%ﬁg (Capsicum frutescens) ¥1uaz9190 N

s

¥ t 4
(Sorghum bicolor) Wazmsafialinasonsiudinineiyiiu Invesdundvisnnue1isn vea

¥
uazaNuEMIN endu dundrdavhaidudunmizanusveatnsmsadalinaduaiums
Y ¥ 14
wigeu Taludundwzdoms Tudnnimidnas wuhasadaiinadoiminiiaie 7 wila
Y
endupziloms win uazdie dawludmniminudslinadenzduaznneds il
og o Y a dy = °!l @ £ a ;
dminudanas uagwsnunylihmiinudainiy
ﬂﬁmuaﬁ%’mﬁ (2544) 1aanunhasadannluuzsenmil (Swietenia macrophylla
o U :’ @ a o
Swartz.) N8ATIAIU 1:1, 1:5, 1:10 4oz 1:20 (nin:AlSuIns) ymareUNIsONUDUNAALAL
a a v Y A o o (Y v Yy v 1 Y I
nmswiguAv lnvesdundasiuau 8 aila Taun Anmana Apnaede 41ahe S lnadeu
foufa (Ruellia tuberosa) M lues (Desmanthus vigarus) MaZOINBIUAA  (Centrosema
14
pascucorum cv. Calvacade) 15109 msafiasnluuseeamilansoduinissenveuuia
1 i
uazmsniyavInvesdundiianis 8 sia Taomwizaisanadnsiaiul:l aunsadudns
sanveuuiadnnIdauazdeosld 100% oielsAmumdaRyitivuinlng wu falues
famaanan darhs uazdnnaifiow Snseevmuesdemsatafosnduuiafifuuiadn
Fawavinmsnanesdenanseily Ufuuas3ied @2544) Hinsnaneunavesmsaiaday
v ¥ ’ 14
thanluuzeenmilaauasuelusasidau lushndu vidu 1:5, 1:10 uaz 1:20 Ghmin:
YSums)  semssenveundauazmisniguininvesdundfeisdoeds  ludeslfildnis
vo & & aa = = ] o o v o o
TaglnihnaudhudsmsnlSouney wun  asadannisluaauaz luuismnsadudams
] } 4
sonvesndauazmansadn Tnvesdundrdesisld Tavmsadannluudelinalumsduds
1] ¥ t
wanhasadannluae msmuanuuduvesmsanadunsdsudasida luainau I
o a o a o 3 a 3’ & k) o
nalimissonvosmdauazmsinsyiny Invesdundidosdsgniudaunuan - Femsidmsada

v v ' a Y 4 o A4 Y a o o ' ¢
nntuudsludasidiu 1:5 uazi:10 Inaliwaadansdesisgniudimssenadieanysel
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Y ad egs s
MIUENAIYIS Solvent partitioning
msldmsazawdunidlumsadaaisdad lawiiawie  Shilling e ol (1986) 18
1 4
swnumMsAnywavesasanalusueiadmes-103aesdinn (ethyl ether — ethyl acetate) 970
9/ L4 t o Y a a 9 ¥
417151 wuhiiwaldmseenuazmsnsauivuTavesdundt common lambsquarters anas lng
o & v sad ¢ o & ) -
gnsodudimssenla 89.00 Wosidud uazasadudinnuendunazinld 96.00 uae
¢ o o_ W o, o/
93.00 lestduAMNGIAY 1M Peterson and Harrison (1991) $164TUMIANYIWAVEIENT
4
afanfonsInuesiumel (pomoea batatus) TuFUIBNIYY (hexane) toSaoeFan (ethyl
e g a & =]
acetate) LAZINMUBA (methanol) NildenssenvouNdaianadey 9 ¥ila Ae uzudaun Qe
Wl (Cassia occidentalis) eclipta (Eclipta alba) mﬁﬁﬁum (Eleusine indica) proso millet
(Panicum milliaceum) redroot pigweed (Amaranthus retroflexus) NUNe ﬁﬂﬁ@ﬂ?ﬂ (Ipomoea
¥ 14
purpurea) Wag velvetleaf (Abutilon theophrasti) WUTTTAAA IS UIEAIIY Uwadudanseen
. § 4 v g /
UDY velvetleaf proso millet uiAaun 1o redroot pigweed gemsldmsadaludmenou 7
¥ 1 b4
seuaududu 200,00 TadnSuneladans Tnadutimssenveszuiaungeiign lasduds
9 E 4
18 s6.00 weofidua dvsumsasannduedaozdien Inadudniseenyes proso millet
o o 7 o . { -
velvetleaf Wzudeun waAum APTRATS quRamA LAz redroot pigweed TuvnizRmIAa
3 a 1Y) n’: A SJQ’: = 0 =] 1 9 o
MnFumusalinadudimssonvasiananonlang 9 vila sd1wlsaaunuiims ldmsana
14 14
nnwmuealinatudimseen laanims [msadanndusnay  uazeiassdian dmsu
Laosinwattana et al. (1999) laginyInisuenesdad lawiienngnuaatios #2673 solvent
é QU ' ) Qs ! N
partitioning ¥4 1A®15aAn 3 dau Al AE, NE uaz AQ Usinghasaialusdiuues AQ uag

[

NE ﬁwaé’fugmﬁaammzmm?zysﬁuTmaqé]’unﬁ'ﬁﬂhu%’fﬁ Tusuzdidiuves AE sedu
anudududifinadaniumsenuazmsiyiu um’ﬁﬁwaEl'ur‘]s'luf'laszﬁ'mn1ma’1'wi’fuqa§u
#1150 Lee er al (1999) msfiamiasdan Tanfinnvhsdraudslaonums 4 silafe ms
Tuiivanlau wouazd (momilactone A Uaz B) uazas 1o lsdndu 1ounazd (oryzalexin A Wag
o) Fuflumsiiguantinmesadlami fAdedluniedin dau Kato-Noguchi er al (2002)
MeUMsAnEIHavesIIaiAINUEen yuzu (citrus junos) aeMsins v lavesdundy
snmamen TashudosduhmsnSeufvunavesmsasaniniien cirus finenldfedini
uazslanae 1sfinu (dichloromethane) wuhmsaﬁm“lu%mfwﬁwaﬁugamm?q;sﬁuimm
Zundianhmsldmsadalusulanaelsfiny  desnlfihmsasavinduiumimsuendy
&esaia 2 Fufio ¥ NE uaz AE udnhasafadu NE uas AE ymageunSeuifivunade
msm?ty@uimmﬁﬂmﬂmuwudmﬁ%’f’miﬂf"fﬂﬁ”a 2 Suuenl@TnaldmsnSyifulaves
Fundriiamanouanns Tasmsafinludu NE ﬁwamsé‘mg«ﬁﬁqﬂ 99U Jefferson  and

1§ o { @ - Yy 9
Pennacchio (2003) WLIT3T anafuuNIHenIN 1Y Enchylaena wmentosa RszavANUINIY



12

Q"' 1 Q 1 = J Q 3 = =
fdaua 6.25 nfusednsiull munsadudimssenuaznmisnigau laduanueveauasanuy
ensinvesdundidnmanewld  dwmiugls msin (2539) Twaunsinevavesnmsada
v a @ A s g o o a ] ] [ :w ° et
misoad lawfinindaney 10 siladiedhazatesianieg wud wnueaiiudninzaieng
- & - Y [ 1 £ L) 1 9 [ ‘gl =
hqa Falwaliasadavindiusinvesig iy (Cyperus rotundus) dauduvesiniofin
v TR DR
(Trianthema portulacastrum) AN ‘VT (Euphorbia hirta) ﬁNﬁ‘l’lN'SﬁﬁTﬁWTﬁfﬁﬁﬂﬂ 1o

WisuReudumsanadediasaesiindus
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d o
gunsaiazIEms

gilnssiiilflunamanes '
waaNamaoy 1aun Ann1awa (Raphanus sativus var. lomgipinnatus) Uag ANNINAS
(Brassica campestris var. chinensis) ,mumwmﬁﬂmmﬂ 9 (UANAT , ATEATHINIE (ﬁw)', 1::’1
A®Y , IMIUEA Commercial grade 95% , (BTAREFAN (Ethyl acetate) , Imdoulalasion
asueia (NaHCO,) , lalasiounaslsd el , TmAvulansonlad (NaoH) , TulnsTia,
Taln , finined , NIzUBNAI (Graduate cylinders) , IA3DIFIRTAD , §oU (Hot air oven) ,
ASENEINAIEAN , NIZATUNIBY (Whatman no. 1) , uniauda , 1A509 Evapulation , N33uMeN
(Separatory funnal) , 15981589 (Funnal) , ¥3A3UsNY (Erlenmeyer flasks) , Tvia , wandunan

(Round-bottomed flasks) , JJUIINA , NABIAINDA LAy uHUThe

EMINAans
o o = £’ U o a a v
wansdaalamnvesluvgurnnenssenvesidauazmsnigAuinvedunm
& o
Wy 2 ¥4ia
1. MINWNUMINAGBY
Wimsnadeuds 2 yila 1dun Anmas uaz Annaeds TaenukunIsMaaoUY
¥ 14
Completely Randomized Design (CRD) Usznoudan 4 n3su33 $1uu 3 91 Taelinssuds Aell
1.1 msafaludiuves AE Aldonlunduen aruidiudu 1,000, 2,000,
= = @ Y °y @
4,000 188,000 ppm WsLMBUAUNS l9inaY
1.2 msafialuduvee NE # lannlumghusdn anududy 1,000, 2,000,
¥ v
4,000 1421£8,000 ppm 1S suiieudunis l4ninau
1.3 msanaludawves AQ N ldnnluwghusn arundndu 1,000, 2,000,
t4 .
4,000 1181£8,000 ppm T suiiisutums l4sinau
1.4 ersanaluduves ME #1d0nluvghuda aaududu 1,000, 2,000,
Vv [
4,000 11828,000 ppm Wisvsuiunslninau
=] o/ ! ; Y
2. mamdsnasanaunazyuonluvgueln
° £ {1 g as @
i lundudnundlfazeauazieldudaluisudune 3 Ju dalungurnld
v ¥ ] ]
dudwang nnfuihwenIiudsludeviigangl 450 ¢ Wunar 2 Ju udnihlundudni
¥ L4 '
suutadla Tva ndsnmiuduumuea 95% asldlivaungudn vlinneld 4 Ju e

[ o :’:‘ 9 LY as 3 ° :’d' b4 [3
AT 4 3u°lwnsmum"lm1ﬂms1mn ﬂmmﬂuumumnsm"lﬂ"thm‘sszmmwmmmm
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weaveany 1ael#nTes Evapulation suldmsadafilidnymzimiivrn udnilduensendly
b4 .
muw?a*ﬁ'umaa] Sund MIadaRae3s Sovent partitioningslu Separatory funnal Tneld
91502010 Ethyl Acetate 422 NaHCO, 12 Iddmveasensadasanut 1aun AE , NE, AQ uae
ME e 15 lumsnageuwdaisnacouse 11
3. MsnAaeUNavBImITENANAaT YU INIUE AN
MINATOUNAVDINTSANAIUTIUYBI AE , NE , AQ Uz ME 910 umeurn
o o A d o 4 ° [ o P
MmsAadenlanuyssiuazaiuanedy  uwdnhwmareulusumizisesdae
{ o ] [~ ° o t a :‘
arzammzesny Ny Taeldudanaaeusuan 20 wasde I 1 91M A
a'/ [ ] 3 { ) é ['] Qy
nautazasaiausasuneson Baslunumizudaznu deldnnmsdan darhineld
Yo o £ o o o 0 Q4 o : o
TWahazawssimeeenvivue  wdenniidiiazatessmeeen luvuaudNuduinduas
] 3 ° g A =y < 'Y
Tunumwzusazw vnwhwaeisnareunses lunwez udRetlaraseu dilung
a o Y
Ngmungiino
4. m3tiufinwanisnaaes

° LY o

o oo % 2]
‘n1msmnuumﬁanmmmaﬂnmuﬁ 1,3,5un8 7 Tﬂﬂﬂgu‘Uﬂ'ﬁ\i@ﬂﬂlﬂﬂmﬁﬂﬁ%

&

nageuiiisn wasenuneni/denvesniia 2 vy, luwiafisen uazdoudediFudms
sonvoawia ndsmamizia 7 u MIMIAANLEIRY AINEIIIINNAEAINETIS MDY
Fundr uazii ldeuueflgangd 45 ssrnwaidea 1thuinm 3 Su deFanmimiinute

5. myuAnzHdeya

o 9

Sy ¥ n’:’ a a1 aa =] ) 1 o
Wideyaf Idsnusmninsizvmn nuutlsdsauneadd uaznlSeufieudundelay

33013 Duncan’s Multiple Range test (DMRT) lag14Tusunsuduiogin19aiia SIRICHAI

LHLINA UM TNAADY

UNTINN 2547-NHHNIAN 2547

amunmhinInaaes
Y a wa a A ! Qo =
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Nio,e

M99 1 Wavesmsadaluauvet AE, NE , AQ uag ME vnlundurndeniseenyes

wiadnnaa
msazals anududu A13980 (%)
(ppm) Sundamsmiziuda
1 3 5 7
‘Emf‘i"u 0.00 0.00d 65.00 abc 80.00 a 81.67a
AE 1,000 2833 ¢ 45.00 ¢ 60.00a  66.67 ab
2,000 0.00d 1.67d 833b 1833 cd
4,000 0.00d 0.00 d 0.00 b 0.00 d
8,000 0.00d 0.00d 0.00 b 0.00d
vhndy 0.00 0.00d 65.00abc  80.00a  8l.67a
NE 1,000 3833abc  6l.67abc  68.33a  73.33ab
2,000 36,67 abc 50.00 be 58.33 a 61.67 ab
4,000 31.67 be 50.00 be 58.33a 58.33b
8,000 5.00d 15.00d 15.00 b 18.33 ¢d
vhndy 0.00 0.00 d 65.00abc  80.00a  81.67a
AQ 1,000 50.00 a 75.00ab 78332 80.00a
2,000 38.00 ab 68.33 abc 76.67 a 80.00 a
4,000 8.33d 15.00d 18.33b 26.67 c
8,000 0.00¢ 0.00 ¢ 0.00 ¢ 6.00 d
snd 0.00 0.00d 65.00abc ~ 80.00a  81.67a
ME 1,000 45.00 ab 81.67a 80.00a  81.67a
2,000 35.00 abc 58.33abc  61.67a 63.33 ab
4,000 35.00 abc 48.33 ¢ 60.00 a 68.33 ab
8,000 0.00d 5.00d 5.00b 8.33 cd

{ y ¥ 1] Q i U Qo U
AunRennsIud 3 41 wedwuanissenuaazTunaudd I nysmilouny

uaaa i ludanuusnmeduneedfnnnsins LA uRReUUY DMRT (p=0.05)



24

M 19190 2 Mavemsanaluaauves AE , NE, AQ uaz ME 1 nlunghurnseninuenn

Fundinnai vduwizwaa 7 u

msazaw  anududu AMNEIAUNAD
(ppm) Au 570 59U
vindu 0.00 473b 6.152 10.88 a
AE 1,000 452b 329b 7.81c¢
2,000 0.11d 0.11c¢ 0.22d
4,000 0.00d 0.00 ¢ 0.00d
8,000 0.00d 0.00c 0.00d
yihndy 0.00 473 b 6.152 10.88 a
NE 1,000 451b 6.61 a 11112 a
2,000 325¢ 4.58 ab 8.83 bc
4,000 31lc 3.06b 6.17 ¢
8,000 0.33d 024 ¢ 0.57d
sihnd 0.00 473b 6.15a 10.88 a
AQ 1,000 5.16 ab 580a 10.96 a
2,000 6.0l a 5.24 ab 11.25 a
4,000 0.46d 03lc 0.77d
8,000 0.00 d 0.00 ¢ 0.00d
shady 0.00 473b 6.15a 10.88 a
ME 1,000 4.79b 5.56 ab 10.35 ab
2,000 432b 431 ab 8.63 abc
4,000 447D 331b 7.78 be
8,000 0.00d 0.00 ¢ 0.00d

i 4 { ' 1y
fhmaﬂ‘ﬂ1ﬂ§1u?u 3 “ﬁ'] ﬂ'Jumntmaa‘:’c’f’JuVlﬂ‘llKvgll’JEJ'éJﬂ‘yﬁmﬁﬂuﬂuuﬁﬂﬂﬂuuﬂ’nu

LANANAUNINADRINNITUATIZHAUNDLULUY DMRT (p=0.05)
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q1502a18 ANuduTY Wmeinudte
(ppm) (un./Au)
L
WIndu 0.00 1233 2
AE 1,000 12.67a
2,000 4.67 ab
4,000 333¢
8,000 333¢
. &
1nd 0.00 12332
NE 1,000 11.67 ab
2,000 11.33 ab
4,000 11.00 ab
8,000 9.00 b
yhndy 0.00 1233
AQ 1,000 1233 a
2,000 12.00 ab
4,000 9.00b
8,000 333¢
J @
1nd 0.00 1233 2
ME 1,000 12.33 a
2,000 12.00 ab
4,000 11.67 ab
8,000 6.33¢

[ v Y ] ' .
AnANT WL 3 9 shntnudenmudiesnysmleusuuaas lulinnu

HANANNIADRDINMIT WATIZHAURAOULY DMRT (p=0.05)
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wAadnn1ge
q41508010 Anududu 15900 (%)
(ppm) Tundimamziwaa
1 3 5 7
‘lj’”lﬂ &L! 0.00 0.00 a 53.33a 56.67 ab 58.33 ab
AE 1,000 0.00 a 2333 cd 33.33cd 38.33 bc
2,000 0.00 a 0.00 ¢ 0.00 f 0.00 f
4,000 0.00 a 0.00 e 0.00 f 0.00 f
8,000 0.00 a 0.00 e 0.00 f 0.00 f
. &
uINg 0.00 0.00 a 53.33a 56.67 ab 58.33 ab
NE 1,000 0.00a 31.67 be 3333 cd 35.00 cd
2,000 0.00 a 8.33 de 11.67 ef 14.33 ef
4,000 0.00a 1.67 ¢ 1.67 f 1.67f
8,000 0.00 a 0.00f 0.00 f 0.00 f
g &
Inau 0.00 0.00 a 53.33a 56.67ab  58.33ab
AQ 1,000 0.00a 58.33 a 5833 a 60.00 a
2,000 0.00a 41.67 abc  53.33abc  58.33 ab
4,000 0.00 a 23.33 cd 26.67 ce 26.67 cde
8.000 0.00 a 0.00e 0.00f 0.00f
ﬁl’mg 0.00 0.00 a 5333a 56.67 ab 58.33 ab
ME 1,000 0.00 a 5333 a 53.33 abe 56.67 ab
2,000 0.00 a 4500ab  51.67abc  56.67 ab
4,000 0.00 a 30.00bc  35.00bcd  40.00 abc
8,000 0.00a 6.67 de 13.33 def 16.67 def

v 4 9 :’ :‘ 4 o t
mmﬁumnmu’mm 3 % Aﬂa*fwummswmmaz

-

1 148 v o aaq o 7t a
Llﬁﬂ\i'TlulﬂJllﬂﬂﬁJLlﬂﬂCﬂNﬂu‘Vl'Nﬁﬂﬁ'ﬂ1ﬂﬂ15’3lﬂ51$ﬁﬂ1!ﬂﬂﬂ“‘ﬂﬂ DMRT (p=0.05)
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MmN 5 HavesmIsaialudauyes AE, NE, AQ uaz ME 91nlungudndenaiuend

Y Y o b4 Y o [
AUNATRNNIN HAUWIEINDR 7 Y

f15a2a1Y ANt ANUEIAUND
(ppm) A 3 W
vhnd 0.00 1.35 bede 1.28 bed 2.63 ab
AE 1,000 0.84 cdef 0.77 cde 1.61 be
2,000 0.00 f 0.00 e 0.00 ¢
4,000 0.00 f 0.00 e 0.00 ¢
8,000 0.00 0.00 e 0.00 ¢
d &
Ny 0.00 1.35 bede 1.28 bed 2.63 ab
NE 1,000 0.44 ef 0.52 de 0.96 be
2,000 0.00 f 0.00 e 0.00 ¢
4,000 0.00f 0.00¢ 0.00c¢c
8,000 0.00 f 0.00e 0.00¢c
J &
Wna 0.00 1.35 bede 1.28 bed 2.63 ab
AQ 1,000 220 2b 2.07 ab 427a
2,000 2.32a 222a 452a
4,000 0.57 def 0.66 cde 1.23 be
8,000 0.00 0.00¢ 0.00 c
¥ndu 0.00 1.35 bede 1.28 bed 2.63 ab
ME 1,000 1.51 abed 1.60 abc 3.11a
2,000 1.59 abe 1.42 abed 3.0la
4,000 0.88 cdef 0.83 cde 1.71 abc
8,000 0.03 f 0.06 ¢ 0.09 ¢

H ¥ : lJ [}
ANRROINTIUIU 3 T ANEME A IUNMUA WS NY TN TBUAULTAIN LAy

LANANAUNNAARINAITIATIEHAUN ALY DMRT (p=0.05)
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#15aza18 AU Wi
(ppm) Wn./Au)
e &
1Ny 0.00 433a
AE . 1,000 3.67ab
2,000 0.67 ¢
4,000 0.67c
8,000 0.67 ¢
g o
N 0.00 433a
NE 1,000 3.17 be
2,000 2.00 def
4,000 1.33 fg
8,000 0.67g
J &
Wnau 0.00 433a
AQ 1,000 333b
2,000 3.33b
4,000 2.33 cde
8,000 0.67F .
g o
Wng 0.00 433a
ME 1,000 333b
2,000 3.33b
4,000 2.83 bed
8,000 2.33 bed

' v o ] '
AMmareIns I 3 91 dminudsimudesnysmleuiuiaasir lulinny

3 aa a g1 {
HANAIIN1NFDAINAIT UATILHAUNALUUY DMRT (p=0.05)
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ajduazIorseinanismaaes

msldmsanaludiuues AE , NE , AQ uaz ME 9nlunghudn Tae33 Sovent
partitioning MiseAuATITNAU 1,000 , 2,000 , 4,000 HAZ 8,000 ppm NATBUNITIBNVEINEA
uasmssgdulavesdundiisduou 2 wila Ao Anmeuezdnnneds dangealae
ayUie ludumssenveandadinmar: wud lumsadaludiuves AQ vinlundhurnd
seRuaNuANdY 4,000 ppm TiMson 26.67% uaziiszauaududi 8,000 ppm ifin1seen
Fadu uazmisadaluduues AE vinlundumniisefunnududu 4,000 ppm uaz 8,000
ppm Tifinsenfadn st ldhmsasaluduves AR mﬂ“lumﬁuwlnﬁs:ﬁumm
iiudh 4,000 uag 8,000 ppm uazmsadaludauves AQ ninlundhurniiseaunuduty
8,000 ppm mmmﬁugamsaanmmmﬁﬂﬁﬂmﬂﬁﬂﬁadwauymf amludunissenves
wilafinneds wuh msadaludimues AE mnlungusnfiszdunnndudiu 1,000 ppm &
390N 38.33% Aszdunnuidudu 2,000 , 4,000 uag 8,000 ppm "lﬂflmswmﬁm'fu uagas
afaludiuves NE minlunghudnissfuanududy 4,000 ppm Hn1sen 1.67% fisesy
aNnududy 8,000 ppm Jifimssonifindu wazmsaialudim AQ vinlungudniisesy
AMMtNdY 8,000 ppm Tifimsseninty sziiuldih maasaludnuues AE vinlundh
urnfiszdunududy 2,000, 4,000 uas 8,000 ppm @13 A IudUYBS NE 930 lungumnd
seduanududi 8,000 ppm tagmsasaluduves AQ nnlungurdniissRuanududy
8000 ppm aunsadudinIenvBuNEaRnnINde et ruysel dmsunadesmTnus
vosdund1 wuh msafaludanues AE mnlunghudniissfunraududy 4,000 uaz 8,000
ppm uazansadaludouves AQ vinlunguniiseduanuduty 8,000 ppm Sundudade
sz miinutwesdundiinmerialdangade 3.33 un/dudenIonidoy dadunds
Annnedsfimzlumsataludauves AE minlungudnfissdunnududu 2,000 , 4,000
U8z 8,000 ppm afinludIuves NE a1nlungudnfiseduainududu 8,000 ppm uazas
analudiuues AQ mﬂ“lwﬁj'uwlﬂﬁszﬁ'm’nmsffm’fu 8,000 ppm Timinutafios 0.67 uny
& efmademsazauimiinufwesdundmniigadionSoudioy

sinmsnaaesnud msafannlungusndasaeenunlddueme 18ud AE |
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