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ABSTRACT

Dried fruits of Zanthoxylum limonella Alston were extracted with hexane,
. chioroform (ethyl acetate) and methanbl, respectively. Evaporation of the filtrate under
reduce pressure gave crude extracts oOf hexéne, chloroform (ethyl acetate) and
methanol. The crude extracts were examined for their herbicidal activity by seed
germination bioassays. The results found that the crude chloroform extract (the crude
ethyl acetate extract) si-gniﬁcan_tly inhibited seed germination and seedling.growth of 2
tested plants némely Raphanus sativasvar. Longipinnatus L. and Brassica campestris
var. chinenis L.). ' |

The -study of fhe potential of fréction from ethyl acetate extract of Zanthoxylum
limonella Alston. frgits with- seed germina'tion and growth of 5 tested blants nafnely
tomato (Lycobersicbn esculentum Mill.), .barnyardgrass (Echinochloa .cruss-gall/),
amaranth (Amaranthué tricolor), mustard (Brassica camprestris L.. ssp. chinensis) and
shame bush (Mimosa pigra L.) compared with distilled water was shown that the fraction
9 - 14 had higher inhibitory effect by germination and growth to tested planf than the |
fraction 1 - 8 especially fraction 10. Seed germination and gfowth were inhibited at

concentrations ranging from concentration 1000 ppm. The allelopathic effect was

-

increased when the higher concentration was applied. .

The isolation of fracﬁon 10 shown that thé phenolic compound named xanthoxyline
was the main component in this fraction that was assayed by Water Culture test at
concentrations 0 25 50 100 200 400 and 800 ppm with rice (Oryza sati_va.) and
barnyardgrass . The result found that there was no effect on rice’s seed germination in
contrast barnyardgrass was inhibited at concentration 800 ppm. For seed growth, it was
revealed that the shoot length of rice and barnyardgrass were not decreased but they
were inhibited root length at concentrations 25 and 400, respectively. The combined
length was inhibited at concentrations 50 and 200 ppm, respectively. Furthermore,
xanthoxyline was assayed for allelopathic potential by Agar test at concentrations 0 50

200 and 400 ppm with rice and it was found that not only from concentration 200 ppm,



shoot length and dry weight were inhibited root length but root length and combined
length were also decresed at ranging concentrations 50 to 400 ppm.

In addition, the crude extracts we‘re'sent to the antimalarial and antituberculous
screening for evaluation their antimalarial and antituberculous activities. Result showed
that the crude chloroform extract-exhibited antimalarial activity against Plasmodium

falciparum and antituberculous aoﬁvity against Mycobacterium tuberculosis.
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: mmmaﬂwmmaaumm'ﬁ Agar Test
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NinpgaLl
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AAUNg
m'a‘ﬁnmNammmsumumn%ﬁwi@msa@nmmm'g ANTNAERL

o

mmm@mamsmummaulﬁ’lﬂm‘mum'mwmm 250 500 1000 2000 LL‘Z\“’

t
or

3000 ppm faagnsarane 1% az8lnu LL@”ImmnauLﬂuQﬁmmﬁﬂnmtn.l NAGBUEARAANAST
sanuaznsasyFLinauuf AN NAGaL 2 afinAn finlaw (A, tricolor) waz uerldyn
(Pennisetum americanum) Tilnansifancns 0.5 HaRA msluusazannududuasluaonuio
) :’l o - . L ) < k74 7

yadal Antutinmiaftnaseuaeasiuaanufonageraanss 10 wWas duiinaanun -
P a o T ’
FotNITTHAN -

msmmmumswmm mﬁfmwml,mn'mnnmua mmmummmmmm@n
WRIRIMINNZINER 7 TU Imﬂmwmlmuamvmm’mmqmnmnmwmmmuuamlm
‘vxmaau‘lwuL{]umamm'anmﬂLuamwuﬂfs'\uﬂ'\qmﬂmnﬂfm 2 mmummu‘lﬂ ¢CLRREERY
muua:mmmmn _u'chmmmml,ﬂfamumn%‘a@nua uwfauamuuﬂlﬂqmm"um'\u

wilstlsouvinaginuaziBauileuAneausaes Duncan’s Multiple Range Test (DMRT) .

g P . ol a . o‘ ‘o =
nnsnaaadd 2 nsuBaufnunaasAIswIUNAnTAURINHANIARFURAANITIBNTEY
IuEaRTnaaauAaedd Water Culture Test .

F8ALHUNNT
NSNAEALALEAS Water Culture Test vnmmamemﬂmuw@nmulﬁ’lmwmum'm

W 6 seduadudusiaaiuAa 25 50 100 200 400 waz 800 ppm mﬂmnau uazld
SnduihAEnisuReuiion melmmﬂuNamn'\sa@mmummsmmu‘llmmmamwm-
nedaL 2 ‘ﬂuﬂﬂ’ﬂ 419 waz wgidnoun Tmﬂwﬂmmlumn@mﬂumm 12 dalaa ilanse Fu
LNIFI’]U@@‘]INLL'E\I"FW]L@’E]HLM@ﬂ"llmJ‘lJi‘m ua\w\nuuu'ﬂﬂ!,vﬂlumwmmmmava‘zmumw
windudlunan 12 falne thanenssuTrafradusesanuendlszinn 3-5 CIHEEN
ﬁmm@ﬂ‘ﬁﬂuﬁnm@ﬁmm 250 findans éamsﬂﬁﬂﬁmm 200 Raddns vizasvannl %
anaiinine$

N15919URUNNTNAREY MTTARARAZNNTIALTRYS Iumsmamuumuwwmau
Hueunisnaaadiy Factorial in Completely Randomized Design 74U 4 °11’1 ‘Vl'm'lm‘l_l
snuadsienudannmnznda 7 fu Imaﬁwumiﬁmﬁmﬁﬁﬂdwmqmnmnndwmm

aeeod inager i dafenitewdniifiaouenanninnnd 2 fadwasiul]
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. o N 9 - L) " 6 & [ o F7 » %’/ .
SanaNanaBuLazAuenamn. il Auenmidefifusnassenuazindaysianualy
AamuiannuutslsunneadifwasiFauifauAefafoeds Duncan's Multiple Range

Test (DMRT)

| menaaash 3 nisuBoufisunatesarsusuneniauainuaindasusants
| Winiulnresuinftonaasudaeds Agar Test |
Ananiung
'mswmmummﬁ Agar Test Tﬂﬂmmmmwmmvmwanmau’tﬁﬂmmumqu
ity 4 svmummwmumanuﬂﬂ 50 100 200 Wway 400 ppm Tneldsnauiisaeand
ﬂ’ﬁ‘ﬂ"@’]ﬁlqulﬁuﬁmL@fr]@’]x‘iLL@”l‘nu’]ﬂﬂuLﬂuQﬁﬂ'lﬁ‘L‘LE‘ﬂnL'VIEI‘LI ‘EﬂﬂLmﬂm'\sma'\ﬂqu‘imﬂ’Lm
| fu 125 umns"ﬂmmumummm 10 [URLNRS (2/4 PBINADANARDITUIA 100 ml) 711N9
nageufufaignaaavha 419 mmaml'1fmﬂfa'\qmuua'\sa"mmummmfemluvmram
AR UAAANARBIAL 2 Whn mnuu’bnwmﬂauﬂmﬂqnummmammuum ‘ |
4 9919LAUNISYINARS ANSIANALAENNSNUT YA °Lun'1iwmmmlm.,wwmw |
ImLLnum?‘nmamLmu Factonal in Completely Randomized Design U 4 °11’1 nAIATY
muu@?qummm?maﬂu FARDNNENIGL AINENEIN LLa.,u'munumm"Lﬂmmmm !
Lﬂmwnummﬁ@n mnuuuw@mmuum‘lﬂ?zmmmmqmu.lsﬂmummnm LL@"LIE‘EI?JW]?_I‘LI

ﬂqLﬂﬂﬂﬂ’Jﬂ’Jﬁ DMRT

3.35 m‘a"ﬂﬂa'aumiﬂuﬂamiwsmLmu‘immml.%ﬂ'a"mLﬂummmmmsmﬂ
TsaNT (Phytophthora parasitica &8 Colletotnchum gIoeospono:des)
3.3.5.1 Lm‘ﬂummnmlw,t,ma"mu 1ﬂLLﬂLﬂﬂL‘ﬁ‘u ﬂﬁﬂ‘l:ﬁ“ﬂﬂﬁ‘u LL@::LN'VI']WB@ ‘VI

szivaNidudy 10,000 ppm Taadanldansazans 10% 8 law
(flufasiiazans iesinmsAnEnudiansazans 10% esilau
LﬂuéVﬁummLﬁl”u%’uﬁ"l,siﬁNaﬁi@ﬁm’]ﬁﬁqmsmmu |
3.3.5.2 Lmﬂummn@mmm’m@ PDA (Potato Dextrose Agar) Taeildaam
Usvanos 18 fiaRans udathlsindedaevdetisrnusu
(Autoclave) FRAAUAL 15 daussansaia haas 15 Wi
3.35.3 Lﬂ?‘ﬂuﬂﬂﬂi‘tﬁﬁ’mg"ﬂﬁiﬂé@ tﬂﬂﬁﬂﬂﬂ?ﬂ%ﬂﬂuﬂﬁ@ﬁBj’mﬂﬂ‘j‘%ti’]
Fa7 180 aeAnaiden

& i - -
3.3.5.4 waudasiazlflunsnaden 1un P parasitic uas
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C. gloeosporioides
'3.3.5.5 Aanmasauaz1d Automicropipette gaansalin 2 Naaansldly
AuinziTeudaRananms PDA adliuan  innsuguauawmng
Y A oaw 1% o o 4 X
gaialfarsainnsyanafaioanuwiziie
3356 Waawsuisda Wlgnideaslunseimbinsanansaasiumie
e - _
' ’ v . H
3357 mmmageuudmau 10 41 Feunanmmasasiiganuaum -
\fua1wns PDA fienatiamen
3.35.8. NsAIAIANA Winruaduingudnanslalatizeadayn ) 24
dalane uszeiziann 7 u |
1
3.3.5:8, mmummnm‘lmummmwm'mmmqaumﬂ@@nn@u udarinlilein
) mn@ummmmu mmummnmuu’m"’hm'mwmlmﬂu

1:10 LW@G]LLN’JTM&I‘B@QF]%‘EJ‘UENL‘M’Ji"]

) s o s a & o a
336 m:-mmmumamamﬁqaﬂmmmsﬁnwﬂ'miumum'av‘haza'mauw‘éé
mMnmwmnnnfdﬂﬂwmmumamﬁmu@aﬂ o AudWugiAInsINLaY
mﬂiu'[aﬂmmmmq‘m (National Centre for Genetic Englneerlng and Blotechnology

b
BIOTECH) ‘[mﬂmmiwmmunum@mmLimmzqm‘ll?ﬂluanm@mm (/n vitro)
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4.1 pareImssinasludahasaeduysd
v: °© o W - Yo -0 a al ol °o a d:"
annsanaansaesaindndulaaldiiiazaBuvisaERINaIALANNTY
o wniaw Asalsvafl wazlnIues 'mu'jmﬁmm?Lm:ﬁ’mqmmaﬁ%uﬁmmmmﬁm
aﬂ' =l o 2,' o o o W U o 42{’ - .
Fladeususiwinaasnaniidasu el -
1973.32 Sy

by . .
imiinaesaandnsii

gutnasatalutuanioy = 89.77 N (4.55%)
dnminansainluiunaslsnafy = 5025 i (2.55%)
dnwinansatalufusniues £ - 109.15 n5u (5.53%)

4.2 Nammmsﬂnﬂmzlu’m’em'lia'amta m‘a‘mimmu‘l:ﬂmmmamwﬁwﬂa@u

mmnﬂmﬂmmnmm%ﬂum 5 ﬂﬁlﬁ"lmuuBmWan'\ﬁ‘tl‘l_lmn’]ﬁ‘ﬁﬂﬂ‘ﬂml,uamwm
mmummmmumlmm WARNNNIARA (R sat/vus var Iong/plnnatus) Lmvnnm'mm (B.
camprestr/s var. Chinenis. L.) Lu'aL‘Lﬁ‘ﬂuwlﬂ‘l_m‘i.lL‘Ll@ﬁ‘lfﬂumn'li‘a'an‘ﬂmmaﬂmwm,mf_lu’l
nm& (mmw 4.1u8z4.2)

ﬁl’l‘a"’ls‘l‘ﬂ 4.1 Lmﬂ\‘lLﬂﬂﬁ‘L‘ﬁuﬂﬂﬁNﬂﬂ‘ﬂﬂﬂmﬂﬂNﬂﬂ’lﬂWJllu‘liu'd'\?ﬂﬂﬂﬂQﬂu’]

ponsdindiugnsadin Lﬂfﬂﬁ‘ﬁ%uﬁmmén (%)"
vt : 1Rams) sreIz1980 (34)
1 2 e 4 5

tindu 88.75a | -96.25a 96.25a 96.25a | 96.25a .
1:30 Oc 7.50d 1250d | 21.25d | *33.75d
1:60 1:25bc 18.75¢d 3250c | 387.50c 55.00C
1:90 250bc | 32.50bc 4500bc | 52.50b 68.75b
1:120 3.75bc 40.00b 58.75D 66.25b 75.00b
1:150 8.75b 43.75b | . 52.50b 57.50b .| 66.25b

vV . 3 .‘ o ¥ ] A ot o o ] 1 . '
WNNEWR | ANBRBAINATIAU 4 TN Aeanfiisnsnviautuudnsitliifiacnuuansnamig

ginanMsmTzirefning DMRT (p = 0.05)
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AI o [ g or. 2‘/ 1
madusEiuaudituressnsanalnavin lddnanwlunisfiudinmssenteandniogety
4 @ o . ' o o 1 o )
Fandafmnzine fansaialudnamgdou 1 : 30 dnsenanas WawFaufieuiuniswe

b ] 14 .
Eetingu asaiagaatnannuatidniiludnsdon 1 : 30 Tuanldinnseenaaauda

-3

Fnniaiaanas 64.93 Wefifus uazniseanaaandainnanedianas 39.08 wlefifu

’ pu ] . - . & o > ' o A
s1eh 4.2 uanailefifuiniseandeasdadnnanedsluiuansainfonin

mqm’l’u%’ummﬁm _ wlefifusinnsean (%)°

(13'1u1'1’n :- 131m9) ' . szmmaan (Fu)
| 1 2 3 4 5
‘5’m2§bu - | 74.00a 85.00a 85.00a 87.00a - 87.00a
1:30 . ‘2.000 : 49.00b ‘ - 50.00b | 52.00b 53.00b
1:60 - 4.00c 64.00b 66.00ab 67.00b | 68.00b
1:90 15.00b 67.00ab 67.00b _ 69.00b 69.00b
1:120 | 20.00b | 66.00ab | 66.00ab’ | 66.00b | 66.00b
1:150 2000 | 5000b | 50006 | 51.00b | 51.00b

. V o ° Y ' o Adv ] he ‘- 1l ‘ 1 1
WUEILUG  ATLRAEIMNATUIU 411 ﬂ']LﬂﬂﬂﬂﬂﬂnmLﬂuﬂuﬂuLLﬂﬂ\i'l'ﬂs“llﬂqq“LLﬂnmq\TVl']\?_

gifiannisasiAnieanlag DMRT (p = 0.05)

TufunnasyiRuineesiundfanagaunudl  @sainaInHAIAnAWNITAL

: Y ¥ A v a a v v o o 9.:. : o o 9
AnudnduiinasanisiasoAuTnzesiunan aaRuANduduaesansatafinalilinig
’ ; 3 'S 1 ' - .
wigiAuTmesundigniudunnau (Anseh 4.3 uaz 4.4) Tnearsanaansidau 1 : 30 A

. = ‘a o o’ ) IG : A . " e
ualinsssyivinesdundraestinniaiaanas 67.57 wlafidud Weufeauiuyiums
Wyfvtnrasdundrfimnzioeinnay  uasdnniedeanss  52.28 ulafifusd  da

= o’ a a 1 ¥ dl T e %’ . olf
L‘LE‘EI‘IJL‘VIEI‘LIﬂ‘iJﬂ']?L"lﬁ‘EUWLﬁl‘i.liﬂ‘ll@\‘iﬂi&ﬂﬂ’]“ﬂL‘W’l:ﬁﬂ')ﬂu’mﬂu
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v : o
ANHIINUULRIRTANA

. a A\
ANEINT (LIURLNAT)

(dhwin : Banms) 3N Al 993
Sinndu 6.1a 4.60a 10.70a
1:30 1.70c 1.71c 3.47d
1:60 2.36bc 2.47bc 4.83cd.
1:90 2.74bc. 2.85b 5.59¢
1:120 2.95bc 3.26b 6.21bc
1:150 - 3.65D 4.35a 8.000

A o [ o ' o dato = o ' 1=l % ' X
NHELNR ALRREIINATUIU 4 71 ﬂqLﬂaﬂﬂNﬂﬂmLﬂNﬂunuuﬂﬂ\iQ'\‘lﬁJNﬂQ’muﬂﬂﬁﬂ\Tﬂ"N

aa = | (- 4
atAnnisimaziAdiedtlag DMRT (p = 0.05)

= o ?." o %l
M990 4.4 LAAIATHEINTTBN AN ﬁqlumummnm GineIin

|72 3 ' o/
AMHINYIUIRNRNTANA |

: - v
ANNEINT (LIUFLHAT)

(ﬁﬁﬁﬁﬂ:lﬁn;ﬁﬂ?)' 57N Asiu Cgau
Yinaw 4.65a 281ab 7.463
1:30 1.67¢ 1.74c ~3.41c
1:60 1.94¢ - 1.84bc 3.78¢
1:90 24450 2.12abc 4.560c
1:120 3.36b 3.14a 6.50ab
1:150 2.28¢ 2.37abc . 465bc

V . < o i -4 ' o dalo | o ] 14 '
NHIEILUG) ANRARINATUIU 4 11 ﬂqLﬂaﬂwNﬂﬂmLﬁuﬂunuuﬂﬂ\j’lﬁl‘lﬂuﬂqquumnmq\jﬂq\?

adfannisarsiaeaning DMRT (p = 0.05)
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4.3 pavasEsEiAvenutusaThazaeduvidnanisanuasnsiaigauinues
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¥

B - v
mnnamsﬂmamwud'\mmﬁ’mluﬁ’umma:mﬂfeum‘?‘ﬁmmmuﬂﬁLLmTﬁulums .

o a y A ea L
ufamsRiydiuinresfmagenviaansly Tnafiansannlutunaaliefuazlfuslunig

| 4
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v
o o/

¥ vl o = o ey ¥ e 4 a - YY) o
f_l'l_lﬂ\ﬂﬂﬂqﬂﬂ;ﬂ LN@LlEHﬂLﬂﬂUﬂUﬂq?quzﬂQﬂuqﬂﬂuuﬂ:ﬂu’ﬂLW:Jﬂ'J']NL‘]]N’]]u‘ﬂ@_Qﬂ']?@ﬂﬂ

v U 1’3 - ] .
nwudnszana amlunssugannnasoiulniisa (A5 4.5 Uz 4.6)

p | C- o o . & o o Y o o a ldr A
A151N 4.5 LL@ﬂﬁLﬂﬂ?LﬁTuﬂﬂq?\i@ﬂﬁlﬂﬁLN@ﬂNﬂﬂ'\ﬂﬂQINﬁuﬂquﬂzﬂqﬂﬂ‘Nﬂ?ﬁ :

Asdinduresansain ' . wleRduAnsean (%)"
" (ppm) 7 ' SR (A1)
LR 2 3 N\ 5
Control | 86.25a 93.75a 95.00a | 97.50a | 97.50a
- 5% ezl 75.00b 92.50a | < 97.50a '98.75a. | 98.75a
LN 1,000 17.50d 4500c | 71.25b | 75.00b 8375300
\@nLu 2,500 7.50ef 26254 | 60.00c | 687500 | 80.00bC
LanLEu 5,000 1.25f 10e 4250d | 47.50d | 60.00d
aAralawasi 1,000 16.25de 48.75¢ 73750 | 78.75b | 88.75ab
reelsnlafi 2,500 |  5.00f | 875 41254 | 60c | 71.25cd
aalsnadu 5,000 - 0.00f 0.00e 6.25e | 15.00e_| 22.50e -
e 1,000 | -66.25b 88.75a 96.25a | 98.75a | 98.75a
LlNUaR 2,500 32.50c '67.50b 90.00a | 92:50a | 92.50ab
LwWnIuaa 5,000 - 15.00de 37.50c | 71.25b | 76255 | 76.250c

Vo, i - o y S ’ i alat o .v ' ' '
wnewg ¥ Aielsandiuan 4 41 Aedefdsneameutuusnsdilifiacuuandiam

‘afifannsinnsiAeatlag DMRT (p = 0.05)
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. P ) G o . @ o - ¥ ¥ o o a de
ANSI9N 4.6 LL@ﬁ\ﬂLﬂ’t’]i‘L‘ﬁuﬂﬂ']N‘ﬂﬂ‘ﬂ@\"]LﬁJﬂﬂNﬂﬂ’ﬂ\"lQQlﬁ‘ﬁuﬂ’Jﬂqﬂgﬂqﬂ’ﬂuW?ﬂ

AudNdvIRsssain | o Lﬂfamumnm@n (%)"
(ppm) . . TETIIAN (qu)
1 2 3 4 5
~ Control | 68.00a | 75.00a 75.00a 76.00a | 76.00a
5% aiiew 58.00a 73.00a | - 75.00a | 76.00a | -76.00a
'L‘a‘lﬂL‘ﬂu‘I,OOO : -‘ 38.00b 63abc 67.00a 68.00a 70.00a . |
\@nLy 2,500 14.00de | 50.00bcd | 64.00a | 64.00a 66,0080
- @nu5000 | 6.00ef 30.00d 44.00bc | 45.00b | 49.00bc
analsviaduy 1,000 22.00cd |- 69.00ab 73.00a | 74.00a | 76.00a
paalsWefn 2,500 | 4.00ef 32.00d | 40.00c | 44.00b _' 47.00c
analslef 5000 | 0.00f 2.00e 6000 | 7.00c | 7.00d
9Nuea 1,000 | 40.00b | 68.00ab | 69.00a | 76.00a | 77.00a
\n1ues 2,500 31.00bc | 60.00abc | 72.00a | 73.00a | 74.00a
WYINea 5000 | 20.00cd | .47.00cd | 58.00ab | 60.00a | 65.00ab

UNHIEILUG mmaﬂmn@'\mu 4 "il’] mmaﬂmﬂnmmmunmmmm‘luummuﬂnmqmq

ﬂnﬁl"ﬂﬂn'ﬁ‘%ﬂﬂ"ﬂﬂ%‘ﬂﬂﬂtﬁﬂ DMRT (p = 0.05)

N 1 ¢ i V ’ 1 . Q :’/ i Q -y
aNnANSNARaINLgsaR ndataaalslefRinarantsfiufainseanuaznnaTyFLInges
fanadan Tesauanududu 5,000 ppm HuaRnlinissenaedadnnaianse 76.92
wWefifud  wasiilinssensesudadnanadeanas  90.78 wefifus  Wawsuiunng

o a [ N nl' v g olf v ’ o a 9 ¥ A
m:uLmu‘immmunmqu:mamn@u Tufrunrsasyiiuinrassundananaaay
Usngradn gnsafinannuanidnsunnse mum’mLil’:ﬁl’uﬁNﬂﬁiﬂmm?mﬁuimmﬁunﬁq-
mswmmquwumummmmnmumlﬁlummsmmu’tmmmunmnnﬂummnw (m'mw
47 uar 4.8) ‘Emammﬁ”muNa’mmimmmu‘tmmmunmmmwnmmmamm 62.05

(-8

ulafidus LN’E]LIE‘EIUL‘I]EIUﬂ‘IJﬂ’] smm A lmaaas munmm WIZAa ﬂmnauu@"unmw [5]\1

’M’]ﬂ\‘l 89.27 L'l.l’r]ﬁ‘L‘imEl LEJ’PJL‘LE‘E]‘]JL‘VlEl‘I.Iﬂ‘LIﬂ']ﬁ‘L’Q?ﬂJLﬁl‘i.li[ﬂ‘ll’r]\ﬂﬂuﬂ@’mL‘W’l"WJﬂu’m@u
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2 o
ANTULANAUTBIANTANA

. A v
ANNENT (LTUFINAT)

(ppm) 570 AF 593
Tindu - 465a 2.81ab 7.46a
" 5% azalm 1.67c 1.74c 341c -
\@nuTu 1,000 1.94c 1.84bc 3.78c
LN 2,500 - 2.44bc 2.12abc 4.56bc
LN 5,000 3.36b ~3.14a 6.50ab
aaalswady 1,000 2.28c 2.37abc 4.65bc
B 2,500 2.46¢d 1.62cd ~4.08de
asalsvlasu 5,000 0.80f 0.00e - 0.80f
lwsea-1,000 1.63def 2.8%ab - 4.52de
WnIuea 2,500 1 32ef 2.01bcd 333
\wMes 5,000 1.28ef 2.02bcd ~3.30e

v, 4 . Y o 4 da. TP W el
WLV - ANRRERINATUAU 4 T1 mmawuﬂnmmuﬂunummm‘l,uum'mumnmamq

gfifanmsiaszireinlng DMRT (p=0.05) -
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Aanudndurssansadn

’ a vV
ANMNENN (LIUALNRAT)

(ppm) 1N Sl 94
Tndu 6.7 4.21abc 10.91a
5% BLTIAY 6.30a 4.61a 10.99a
w@nia 1,000 5.07ab - 4.4ab 10.07ab
\anLaw 2,500 4.75b 4.30ab 9.05b
LNy 5,000 2.42cd 3.06d . 5.496f
aaalswesy 1,000 - 4.94b  421abc 9.15b
paalawaiy 2,500 3.24c 3.85bc 7.09cd
aaalsHadn 5,000 1.4d 2.74d 4.14f
nuea 1,000 e 4.15abc 7.52c -
WNIUeR 2,500 2.34cd 3.64c 5.98de
wyuaa 5,000 1.35d 3.05d - 4.41f

A | o L., i dato o ] ' 1
wnawr ¥ Aeiaandnn 4 9 Aedeffldnsemiisutuiansitlifipmuansiomns

adfannsinszianeanag DMRT (p < 0.05)
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v | Jmiinansiuanld (ndu)
o 1 " 9.80(7.01%)
dondfi 2 039 (6.72%)

gauila 8.61 (6.16%)
dofia — 8.40 (6.01%)
e 1)/ 8.53 (6.10%)

donfl 6 ﬂ 8.75 (6.26%) -
doufl 7 . - 9.52 (6.81%)
dausfi 8 |  057(6.85%)

Cdoufle 17183(12.25%)
douil 10 ' 8.49 (6.07%)

 doufi 1 4 8.40 (6.01%)
Aol 12 | 7 8.04 (5.75%)

g 13 X5 8.48 (6.07%)
dowfl 14 8.61 (6.16%)..
doadi1s B> 8.07 (5.77%)
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&

- < (v { "& s o
ﬁl’l‘a"N‘Vl 4.15 LLﬂﬂsﬂﬂ’] EC ‘Q"Iﬂﬂ’l‘a“’llﬂﬂ’ﬂﬂﬂ’l‘a‘ﬂﬂﬂﬂﬂﬂﬂiﬂﬁiuﬁl’aﬂﬁazﬂ'\ﬂﬂu VTEAD
m'a‘mm%"a Plasmodium faIc:parum K1 straln

 gnsafinanndu NN "EC,, (ng/ml)
LENLEU ? _Inactive

Aaalsnasy V 3.3 (Active)
HNIUAR | Inactive
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Staphylococcus aureus 40 (W) _ 80 W) 70 (W)
ATCC29213 | | S
S. aureus ATCC25923 80 (W) 80, (W) '35 (W)
S. aureus . R | R R
" (MRSA strain)
Sta,ohylococcds coag. R . , 80 (W) He 70 (W)'
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Bacillus subtilis = ' _ R R R
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