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ABSTRACT

A toxicity test of original formulation (oil an _truld extracts[, formulate Diqui ]
prolucts, sinking-pellet an| Ifloating-pellet prolucts from seel lkernel of thiam, Azadirachta
excelsa Jack. was stuliel lon larvae an Dpupae of Aedes aegypti Linnaeus. A 50% lethal
concentration (LC, |4t 24 hrs. an|_Survival of larvae an [bupae at 24, 48, 72, 96 an [ 1120 hrs.
were assesse Doy a laboratory Eb bioassay. The results reveale [_that the oil an[_truld extracts as
well as the formulate Diqui [bro [dets gave high killing effect on larvae an G)upae of Ae. aegypti.
The formulate [ bil pro (et was the most toxic to larvae an [bupae. Its LC,, for larvae an Ebupae
at 24 hrs. were 245.7 an|_1143.8 ppm, respectively. It suggests that toxicity of oil to larvae anl_|
pupae of Ae. aegypti coul [improve the through the formulation process. In alllition, the lower
concentration of test substance use| the longner perio@ of 100% larval mortality obtaine .| For
instance, 100% larval mortality of the formulate [ bil at 800 ppm require [ D4 hrs., whereas at
1,000 ppm require [ 772 hrs. Survivel larvae expose o oil, crulé extracts anl the formulate| ]
liqui ﬂ)ro [dets Blaye [ the @Velopment of pupae an Caldlts as compare [ vith control (water[.]

A resildal toxicity affecting laval mortality an Doviposition of oil (2,000 pme
cruld extracts (4,000 ppm | Jthe formulate[ Joil (800 ppm [hnl lthe formulate[ lcruld extracts
(2,000 ppm [ were investigate [ lfor a peroi ot 30 Bys as compare [ lwith Abate® an|_lwater
(control[_in laboratory. The results reveale [_khat the longest resi [dal activity for 10 st was
foun|_in oil, while the resi [al activity of crulé extracts, the formulate | bil an! the formulate! |
cruld extracts were 9, 6 an[_5 Bys, respectively. In term of oviposition effect, oil an |formulate| ]
oil markemf showe [bviposition [dterence, with average egg-laying percentages of 2.5 £2.3%

an[ 2.6 +2.0%, respectively, throughout a peroi [ bf 30 Bys. On the other han|,/those of crule
5L



extracts an|_formulate|_truld extracts as well as the original cruld extracts were 21.2 + 15.9%,
23.5 + 16.0% anl 31.3 + 21.2%, respectively, which were higher than control with 18.9 + 7.8%.
The efficacy of the original formulation an | formulate Ebro [dcts mentione|_hbove for controlling
larva was teste[ lunler a natural conlition. The results showel that all concentrations of all
pro [ets provi@DlOO% larval mortality at 24 hrs. Abate” require [_for 72 hrs. to reach 100%
larval mortality, whereas no mortality was foun [in control.

In alllition, time require _for Bvelopment in Lifferent stages anl_h histological
stu@ on a E};estive system of the Ae. aegypti larval expose Lo oil an[_leruld extracts were
investigate| | in laboratory. The results showel | that the mean number of eggs were
70 + 4.6 bubble/1 alult. After egg hatching, there were fourth instars of larval growth. The
average growth periom were 2 + 0.0, 1.04 + 0.03, 1.02 + 0.02 an[_2.7 + 0.1 Elys for the 1, 2“7,
3ﬂan " instars, respectively. Larvae Evelope ko pupae with the average growth perio [ bf
22+ 0.1 Bys before emerge to alults. Longevity of male was 15.1 + 1.1 Bys shorter than
18.3+0.8 Bys of female. In term of histological effect, epithelial cell of the gut was Qmage [By
cell Ldformation an U)reakage.

In conclusion, because of its high larval toxicity an [l long peroiD@terent
activity in oviposition, it is possible to @Velope the oil of thaim seel kernel as a pro [t for

controlling Ae. aegypti

6]
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200 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 2 0 0 0 0 2
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4 a J 2’ % { <
ﬂ1§1ﬁﬂ1ﬂﬂu3ﬂﬁ 11 NITAUATIEHAT corrected mortality LA probit ﬂJ@QHTNuLﬁﬂ‘lulﬂJaﬂ

Y 1 v
Az eaegmitgsatetuinal 24 41 1uq

N Dose Mort. corr.  Probit Total Killed Killed CHI2
(mg./1.) (%) treated expected contribution
1 200 32 4.5 100 32 23.6 39
2 400 43 4.8 100 43 49.6 1.8
3 600 62 53 100 62 65.8 0.6
4 800 69 5.5 100 69 75.8 2.5
5 1,000 84 6.0 100 84 82.3 0.2
6 2,000 100 - 100 100 94.9 53

Mortality in the control: 0%, Number of interations: 4, Prob. (CHI2=14.3,df=4)=1

4 a J I a 2’ % { < 1 g‘
ﬂ1§1ﬁﬂ1ﬂﬂ1&]ﬂﬁ 12 msamswwmmmnJuWmmummﬁa“lumaﬂamm%lnmQﬂm

Y A o
gy UIUNLIAN 24 ‘If’ﬂiN

LC Level of Confidence Range
2=542 0.95 16.5<LC<164.2
50=403.6 0.95 285.7<LC <563.7
90=1,412.7 0.95 847.7<LC <2,429.2
95=2,015.3 0.95 1,052.5 <LC <4,029.9
98 =3,005.6 0.95 1,329.2 <LC <7,196.2

Regression line: Y = A + slope* (X - M)
A =53+/-5.790E — 02 53<A<54
Slope =2.4+/- 0.4 2 <Slope < 2.8

M=12.8 Heterogeneity = 3.6
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H a d a o d o w
MINIMANUING 13 NITAUANTIEHA corrected mortality L% probit ﬂlﬂﬂﬂﬂﬁﬂMCﬂUTNulﬁ

< ) v ) ' J y A
‘11!!1]aﬂﬁxlﬂT%TQL!UU%@QL”@?W?@N‘I‘KQTHWﬂgﬂu1q¢]a1&ﬂ1u1ﬂna1

24 §2Tug
N Dose Mort. corr.  Probit Total Killed Killed CHI2
(mg./1.) (%) treated expected contribution
1 200 38 4.7 100 38 35.1 0.4
2 400 76 5.7 100 76 81.8 2.2
3 600 96 6.8 100 96 95.2 0.2
4 800 100 - 100 100 98.6 1.4

Mortality in the control: 0%
Number of interations: 3

Prob. (CHI2=4.2,df=2)=0.9

@ c’y

Y a J 1 [~ a a o o § <
ﬂ151ﬂﬂ1ﬂﬂu3ﬂ‘ﬁ 14 ﬂWﬁ’JLﬂinﬁﬂ’lﬂﬂ’lNlﬂuWHﬂlﬂﬂWﬁﬂﬂmmuWﬂJutﬁﬂiu&NaﬂﬁzLﬂW%’l\‘]
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Y v
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LC Level of Confidence Range
2=814 0.95 58.1 <LC<103.0
50=1245.7 0.95 2183 <LC <270.8
90 =489.6 0.95 440.9 <LC <559.2
95=15953 0.95 525.5<LC<703.6
98 =741.7 0.95 637.2<LC<915.4

Regression line: Y = A + slope* (X - M)
A =5.6+/-8.497E - 02 55<A<56
Slope =4.3 +/-0.4 3.9 <Slope <4.7

M=125 Heterogeneity = 1
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MINMANUINN 15 NITUATIEHA corrected mortality LAY probit ﬂlﬂﬂﬁﬁﬁﬂﬂﬂm‘ﬂlﬁﬂ

< 9 J y A o
1“!%aﬂﬁ3lﬂ1‘]ﬂﬂ@ﬂgﬂu”lfﬁﬁ”lﬂﬂ]u‘ﬂnaﬁl 24 65'3111\1

N Dose Mort. corr.  Probit Total Killed Killed CHI2
(mg./1.) (%) treated expected contribution
1 200 22 4.2 100 22 19.3 0.5
2 400 46 4.9 100 46 40.6 1.2
3 600 51 5.0 100 51 553 0.7
4 800 57 5.2 100 57 65.4 3.1
5 1,000 75 5.7 100 75 72.5 0.3
6 2,000 84 6.0 100 84 89.1 2.6
7 3,000 97 6.9 100 97 94.5 1.2
8 4,000 100 - 100 100 96.9 32

Mortality in the control: 0%, Number of interations: 2, Prob. (CHI2=129,df=6)=1

Y a d < a @ § <} 1
ﬂ151ﬂﬂ1ﬂﬂu3ﬂﬁ 16 ﬂTﬁ’JLﬂi1$ﬁﬂ1ﬂ31ﬂlﬂuwyﬂlﬂ\‘lﬁ15ﬁﬂﬂ‘ﬁﬂWULﬁfJiulﬂJaﬂﬁmﬂW%ﬁﬂ@l@

Y
o

anihgaaetihuinal 24 2 Tus

]

LC Level of Confidence Range
2=545 0.95 26.1 <LC<105.9
50=518.7 0.95 411.2 <LC<647.7
90=2,116.2 0.95 1,532.5 <LC < 3,008.8
95=3,152.9 0.95 2,108.5 <LC <4,908.8
98 =4,937.9 0.95 2,997.6 <LC <8,576.5
Regression line: Y = A + slope* (X - M), A =5.3 +/-5.228E - 02 53<A<54

Slope =2.1 +/- 0.2, M=129, Heterogeneity = 2.1
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ﬂ1§1ﬁﬂ1ﬂﬂ1&3ﬂﬁ 17 NITUATIZHAT corrected mortality LD probit YDINANNUNTITANA
& < ) v ) ' J
‘WEJ”ITJLH@‘IHLNQﬂﬁ?’.ﬁm”I‘]f”l\ill‘]J‘]JﬂJﬂ\‘]LWﬂ’JWi@‘Jﬂ‘]f\‘]”lHﬁﬂgﬂuTQ\iﬂ”lfl

Yy A M
TuNnal 24 ¥ 104

N Dose Mort. corr.  Probit Total Killed Killed CHI2
(mg./1.) (%) treated expected contribution
1 200 44 4.9 100 45 35.8 3.7
2 400 54 5.1 100 54 65.1 5.4
3 600 74 5.6 100 74 79.8 2.0
4 800 89 6.2 100 89 87.5 0.2
5 1,000 95 6.6 100 95 91.8 1.3
6 2,000 100 - 100 100 98.4 1.6

Mortality in the control: 1%, Number of interations: 3, Prob. (CHI2=14.3,df=4)=1

H a J I a a o 4 @ { a3
ﬂ1§1ﬁﬂ1ﬂﬂu3ﬂﬁ 18 ﬂ”li?]l,ﬂﬁ131’”’11?’1'3111L']J‘Ll'WBm@ﬂﬂa@]ﬂﬂ!cﬂﬁTiﬁﬂﬂWﬂTUlﬁﬂiulNaﬂ

Y 1
azimranvuveuraIniouldarudegnitgsatetiuiina

24 %7734
LC Level of Confidence Range
2=438 0.95 12.1<LC<144.5
50=1283.5 0.95 186.1 <LC <423.0
90 =909.0 0.95 595.3<LC<1,420.8
95=1,264.9 0.95 733.2<LC<2,261.7
98 =1,834.5 0.95 910.9 <LC < 3,883.8
Regression line: Y = A + slope * (X - M), A=5.6 +/- 6.377E — 02 55<A<57
Slope =2.5+/-0.4 2.1 <Slope <3

M=12.7 Heterogeneity = 3.6
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200 0 0 0 0 0 0 0 0 1 0 0 0 0 2 0 0 0 0 2 0 0 0 0 2

400 0 0 0 0 1 0 0 0 0 1 0 0 0 0 1 0 0 0 0 1 0 0 0 0
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400 15|13 12(16|11]14 1716181914 |17]18|19]19| 16| 18|20 20 |20 | 17
600 7017198 10|10]9 139 |10[19|12]|18[16|11]19|14|18|16]| 11|19 1418|1711
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wludeslfiianisine 24, 48, 72, 96

ﬁmmgnﬁﬁgﬂéﬂmﬂuﬁnuﬁ' (M)
ANMYNTY (ppm) 24 ¥l 48 24 72 ¥l 96 21414 120 $aTu4

Rl |R2 |R3|R4|R5|RI|R2|R3|R4|R5 Rl |R2|R3|R4|R5|R1|R2|R3|R4|R5|Rl|R2|R3|R4|RS5

200 2 1 0 0 0 2 5 0 0 5 2 5 1 0 5 2 5 1 0 5 2 5 1 0 5

400 0 0 2 0 0 0 1 2 0 1 0 1 3 0 1 0 1 4 0 1 0 1 4 0 1
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ﬁmmgnﬁﬁgﬂéﬂmﬂuﬁnuﬁ' (M)
ANMYNTY (ppm) 24 ¥l 48 24 72 ¥l 96 21414 120 $aTu4
R1 | R2 R4 [R5 |R1|R2|R3|R4 |R5|R1|R2|R3|R4|R5|R1|[R2|R3|R4|R5|RI|R2|R3|R4|R5
200 3 4 0 3 9 8 5 0 4 | 11 | 8 7 0 5 (11| 8 |10] 0 7 [ 11| 8 | 10| O 7
400 4 0 0 2 4 0 2 0 2 6 0 2 0 2 6 0 2 0 3 6 0 2 0 3
600 0|0 ol2lo0olofo|lo|l2|0o|o]lo]o|2|o|lo|o]|o|2]0|0|O0O]|o0]?2
800 1|0 ojlo|t1]o]lo|lo|lo|l1]o]|o]|]o|]O|1|lOo|oOo|oOo|O|1]|O|O|O]|O
1,000 0|0 olojlojojlo|lo|l1|lo|o|o|o|1]|]o|lo|lo|o|1]|O]|]O|oO|O]|T1
2,000 0|0 o/lojlojo|o|lo|lo|lo|o|o|]o|O|O|O|O|O|O|O|O|O|O|O
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800 olojloflojo|1|lo|2|3]o]2[3|8|6|2|2]4]10[9|8|2]|5]|11]9]S8
1,000 ojlojloflojo|3|o|1]|2|1]4|5|4|l6|3|5]|6|6|9|7|6|6|6]9]S8
2,000 olojloflo|o|o|lo|lo|o|o|o|oOo|O|O|O|Oo|Oo|O|]O|O|O|O|O]|O]oO
3,000 olojlolo|o|o|lo|lo|o|o|o|oO|oO|O|O|Oo|oOo|O|]O|O|O|O|O]|O]oO
4,000 olojloflojo|o|lo|lo|o|lo|o|oOo|oOo|O|O|Oo|oOo|O|]O|O|O|O|O]|O]oO
5,000 olojlo|lo|o|o|lo|lo|o|o|o|oO|O|O|O|Oo|Oo|O|]O|O|O|O|O]|O]oO
FAAIVAW 1 ojlojoflojo|1|3|5|1]|]0o]|4]|6|6|7|5]|6]|7]|8|108]|14|16]|15]18]20
FANIVAY 2 ojlojoflo|o|5|3|5|1]|4]|9]|7|9|4|8|16/10[19[10[9 |18|14]20]17]13

Y
HUBIHME  R:

Y
¥AAIUAN 1: e

4
FANILAN 2: A5 WoongnF

94!



M51IMANUINN 35

gl o { < 1 o a wa { o
naveiriwile luasaziaderensmevesdnudgeatoiiuluiealfianisine 24, 48, 72, 96 ag 120 ¥ Tus

o % Sld' U
1UIUANUANAY (A7)

ANMYNTY (ppm) 24 ¥l 48 24 72 $alus 96 21414 120 $aTu4
Rl |R2 |R3|R4|R5|RI|R2|R3|R4|R5|RI|R2|R3|R4|R5|R1|R2|R3|R4|R5|Rl|R2|R3|R4|RS
200 0 0 1 1 1 0 0 2 3 2 0 0 2 3 2 0 0 2 3 2 0 0 2 3 2
400 21 1]o0lo|3]o|of2]1]|8|oflo|2]|1|8]ofo|2|1]|8]o0|0|2]1]S8
600 olojo|3]4]lo|o|t |37 |oflo]|1|3|7]o0o]lo|t1|3]7]0|0|1]3]7
800 olo|1|t1]7]|8|2|2]o0o|6|8|2]2]0|6|8|2|2|0|6|8|2|2]0]6%s
1,000 2141 lo|s5|4a|6|3|4|s5|a|l6|3|4a|5|4]6|3|a|5]|4]6|3]4]5
2,000 834|791 7|81l 7|8|wo|tn|t]7]|8|toftr]|11]7]|8]10]11
3,000 1165|153t |1s|10|18 131115101813 |11 [15]10]|18|13|11]15] 10/ 18
4,000 1214151817 |19|18[17]19|20|19] 1817|1920 19|18 |17[19]20] 19|18 |17 19|20
5,000 16121616 |17 19|20 18|20 |20 |19]20| 18|20 (20| 19|20 |18 [20]20]| 19|20/ 1812020
LANILAN | olo|lololo|lo|o|lo|o|lo|o|lolo|o|lo|lo|]o|o|o|lo|o|o|o|oO]oO

4
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A o do o & < ) v v ' o v ) A wa A
Nﬂmﬂﬂwa@lﬂmcﬂu”Ill‘l!l,u@‘luulaﬂ'ﬁ$Lﬂ]‘lﬂ\‘]LﬂJllGU@\‘]L‘Viajw5@%1%\11“@]@ﬂ13@18%@\1ﬂﬂ“ﬂEJQ@18U1HGLHW@Qﬂg'].l@]ﬂ”lﬁ‘ﬂnﬂ”l

24,48, 72, 96 uag 120 %2 134

o % Sld' U
1UIUANUANAY (A7)

ANMYNTY (ppm) 24 ¥l 48 24 72 ¥l 96 21414 120 $aTu4

Rl |R2 |R3|R4|R5|RI|R2|R3|R4|R5 Rl |R2|R3|R4|R5|R1|R2|R3|R4|R5|Rl|R2|R3|R4|RS5

200 1915|1511 | 6 (19 (19|18 (15|13 |19 |19 |18 15|13 |19 |19 |18 | 15| 13|19 |19 | 18 | 15| 13

400 20 19| 14 | 1820 [20( 2016|1920 20|20 | 16|19 |20]20[20|16]19|20]20 |20 16|19 20

600 2019|1919 ] 18|20 20|19 ]20]20|20[20|19]|20|20]20]20|19|20]20]20|20]19]20]20

800 20 (20|20 | 1920|2020 |20]20]20|20[20|20|20|20]20]20|20|20]20]20|20]20]20] 20
1,000 20| 19|20 |20 ]20| 20|20 |20]20]20|20[20|20|20|20]20]20|20|20]20]20|20]20]20] 20
2,000 20|20 |20 |20 20|20 |20 |20]20]20|20|20|20|20|20|20]20|20|20]20]20|20]20]20] 20
3,000 20 |20 |20 |20 20|20 |20 |20 20|20 |20 |20|20|20|20]20]20|20|20]20]20|20]20]20] 20
4,000 20 |20 |20 |20 20|20 20|20 20|20 |20 |20|20|20|20|20]20|20|20]20]20|20]20]20] 20
5,000 20 |20 |20 |20 20|20 |20 |20]20]20|20|20|20]20|20]20]20|20|20]20]20|20]20]20] 20
LANILAL | olo|1lo]lolojo|lt]o]lo|o|lo|1]o|lo|lo]o|1|o|lo]o|o|1]o0]oO
AANTVAY 2 ol 2|1 2]s5|s|2|t]e6|7|5|2]1]6|7|5|2|1l6]7]|5|2|1]6]7

Y
HUBIHME  R:

Y
¥AAIUAN 1: e

4
FANILAN 2: A5 WoongnF
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@ 4 < 1 [ a wa { @
HavesEIIanaeILIle luaadzandndensameussanuageatotuluiesl§iansina 24, 48, 72, 96 uag 120 ¥ 1a9

o % Sld' U
A1UIUANUANAY (A7)

ANMYNTY (ppm) 24 ¥l 48 24 72 $alus 96 21414 120 $aTu4
Rl |R2 |R3|R4|R5|RI|R2|R3|R4|R5|RI|R2|R3|R4|R5|R1|R2|R3|R4|R5|Rl|R2|R3|R4|RS
200 olo 3o 3|t ]|2|3|1|a|t|2]|3]1 4123|141 ]2]3]|1]4
400 6|6 3|5 | 7|77 |4a|s5|7|7|7|4|5|7|7|7|4|5|7]7|7]4|5]7
600 717 (7|8 10|10 8|7 |8 |13|[10|8 |78 |13/10/8|7|8/|13/10]8]7]8]13
800 1|8 | 8|8 |18[13|12/9 |9 18/13[12/9]9[18|13[12/9]9 |18[13[12]9]9 18
1,000 B312|14 141816 13[14|15[19|16|13|14|15[19| 16|13 |14]15|19| 16|13 | 14|15 19
2,000 181414172018 14|15 17 20|18 |14 | 15|17 |20 |18 |14 | 15|17 |20 |18 |14 | 15|17 20
3,000 2019 |16 |18 20|20 |19 | 1919 (2020|1919 |19 |20| 20| 19|19 [19]20|20| 19|19 | 19| 20
4,000 2020191920 20|20 |19]20 (20|20 |20 19|20 |20|20|20]19[20]20]20|20]19]|20] 20
5,000 202019 |20]20 20|20 |19]20[20]20|20|19]20|20{20[20]19[20]20]20|20]19]|20] 20
FANIUAN 1 o|loflo|lojo|lojo|lo|o|3]|]o|lo|o|o|3]o0o|o|o|o|3|[o]|o]|]O]|o0]3

nemg  R: 1 YANIUAW 1: vhula
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a o 4 @ § < 1 @ Aa va
HavRIHAASuRaTanane e lumaaazmdanuuvewraInonldausemsmevesdnudgeatetiuluiesl §iianis

1721 24, 48, 72, 96 LA 120 %2 119

o % Sld' U
1UIUANUANAY (A7)

ANMYNTY (ppm) 24 ¥l 48 24 72 ¥l 96 21414 120 $aTu4
Rl | R2 R4 |R5|R1|R2|R3|R4|R5|RI|R2|R3|R4|R5 RI|R2|R3|R4|R5|Rl|[R2|R3|R4|R5
200 0 0 1 0 3 2 5 13 9 3 2 511319 3 2 5 113] 9 3 2 5 13| 9
400 1|0 11| s|a| 714|135 |a]|7|14]13|5]|4|7|14[13]5]4]|7]14]13
600 301 11|95 |8 |1a|14]9|s5 |8 14149 |5 |8 1414|9528/ |14]14
800 4|1 31|12l 6|9|16|1al12]6|9 1614126 |9 161412619 ]16] 14
1,000 6 | 2 8| 1]15| 6 |10]17]|16|15| 6 10[17|16|15] 6 |10|17|16]15] 6 |10]17] 16
2,000 9 | 4 9o | 31712101816 |17]12]10|18|16]17|12|10[18] 16|17 |12]10] 18 16
3,000 135 1|4 |18]12]10/19|16]18]12|10[19]16]18|12]10| 19| 16|18 |12| 10|19 |16
4,000 149 2141931191619 1311[19]16]19|13[11]19]16|19] 13|11 |19 |16
5,000 16 | 12 1214201614 19|18[20|16|14|19] 18|20 | 16| 14| 19|18 |20 | 16| 14| 19| 18
LANILAL | 010 ol1]oloflo|1|t1lo]loflo|lt|[1]o]o|lo[1]|1]|o0o|lo]o]|T1]1
LANILAN 2 1|1 71641710641 |7|10/6]4|1|7]10]6|4|1]7]10]6

Y
HUBIHME  R:

Y
¥AAIUAN 1: e

4
FANILAN 2: A5 WoongnF
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H a ol . . 3} o { a3
ﬂ1§1ﬁﬂ1ﬂﬂu3ﬂﬁ 39 NITUATIEHA corrected mortality LA probit ﬂlﬂﬂu?ﬂulﬁﬂ‘lulﬂaﬂ

Yy 1w Y A o
ﬁxmanmuﬂqamﬂmum’m”| 24 GH'JI‘JJ\‘]

N Dose Mort. corr.  Probit Total Killed Killed CHI2
(mg./1.) (%) treated expected contribution
1 200 3 3.1 100 3 0.6 10.1
2 400 6 34 100 6 3.2 2.5
3 600 7 3.5 100 7 7.3 0.0
4 800 9 3.7 100 9 12.0 0.8
5 1,000 12 3.8 100 12 16.8 1.7
6 2,000 31 4.5 100 31 38.7 2.5
7 3,000 47 4.9 100 47 54.2 2.1
8 4,000 76 5.7 100 76 65.0 53
9 5,000 77 5.7 100 77 72.6 1.0

Mortality in the control: 0%, Number of interations: 4, Prob. (CHI2=26,df=7)=1

d‘ a d I a oy o tial’ <3 9 1w 9
A1I1NANUINT 40 ﬂ’lﬁ’llﬂ§1$Wﬂ1ﬂ31ulﬂuwyﬂl@\‘lunJulu’fJﬁluliJaﬂﬁ%iﬂ’l“ﬁ’l\‘]@l’ﬂﬂﬂl!ﬂ

Y A o
gy UIUNLIAN 24 ‘If’ﬂll\i

LC Level of Confidence Range
2=3242 0.95 178.8 <LC < 574.5
50=2,691.4 0.95 2,069.7 <LC <3,515.7
90 =10,080.1 0.95 5,840.6 <LC<17,778.3
95 =14,658.8 0.95 7,682.2 <LC <28,724.1
98 =22,340.4 0.95 10,424.4 <LC <49,436.1
Regression line: Y = A + slope* (X - M), A=4.7+/-5.171E - 02 46<A<47

Slope =2.2 +/- 0.3 2 < Slope < 2.5, M=13.3, Heterogeneity = 3.7
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Y F4

H a d a o d o w
MINMANUING 41 NITAUANTIEHA corrected mortality L% probit ﬂlﬂﬂﬂﬂﬁﬂMCﬂUTNulﬁ

< VW .
ludaazmdrauuuveavainionldnudednudgeatstiiuina

24 §2Tug
N Dose Mort. corr.  Probit Total Killed Killed CHI2
(mg./1.) (%) treated expected contribution
1 200 65.7 5.4 100 61 66.3 0.0
2 400 90.9 6.3 100 91 89.9 0.1
3 600 94.9 6.6 100 95 96.3 0.4
4 800 99.0 7.3 100 99 98.4 0.2
5 1,000 99.0 7.3 100 99 99.2 0.1
6 2,000 100.0 - 100 100 100.0 0.1
Mortality in the control: 1% Number of interations: 2

Prob. (CHI2=0.9, df=4)="7.702E - 02

Y 4
[ o A

H a J I a a d o a3
ﬂ1§1ﬁﬂ1ﬂﬂu3ﬂﬁ 42 ﬂ”lS’Jmi”lx“riﬂ”lﬂ’nmﬂuwymmNaﬁﬂmmumumﬂiumaﬂﬁmm%n

) ) " oY Y A o
LL']J']JGU?)\‘]LWE‘]']W5@11‘1611\‘]1uﬁ@ﬂﬂl!ﬂqqa1ﬂﬂ1u‘ﬂmﬂ1 24 ‘])"]IIN

LC Level of Confidence Range
2=27.6 0.95 11.7<LC<46.3
50=143.8 0.95 103.4 <LC<178.3
90 =403.1 0.95 350.6 <LC <473.5
95=1539.9 0.95 4612 <LC<671.5
98 =750.2 0.95 613.4<LC<1,018.1
Regression line: y = A + slope* (X - M), A =6.1+/- 8.082E — 02 6<A<6.2
Slope =2.9+/-0.4 2.5 <Slope <3.2

M=125 Heterogeneity = 1
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i Aa P - {
MIMANUING 43 NITUATIEHA corrected mortality LAY probit ﬂlﬂﬂﬁﬁﬁﬂﬂﬂm‘ﬂlﬁﬂ

a3 1w ! o
Tundeagindaeanudgeatstiiuina 24 421

N Dose Mort. corr.  Probit Total Killed Killed CHI2
(mg./1.) (%) treated expected contribution
1 200 6 3.4 100 6 7.3 0.3
2 400 27 4.4 100 27 25.0 0.2
3 600 39 4.7 100 39 41.3 0.2
4 800 53 5.1 100 53 54.1 0.0
5 1,000 71 5.6 100 71 63.8 23
6 2,000 83 6.0 100 &3 87.1 1.5
7 3,000 93 6.5 100 93 943 0.3
8 4,000 98 7.1 100 98 97.2 0.3
9 5,000 99 7.3 100 99 98.5 0.2

Mortality in the control: 0%, Number of interations: 3, Prob. (CHI2=5.3,df=7)=0.4

Y a d < a @ § <} 1
ﬂ151ﬂﬂ1ﬂﬂu3ﬂﬁ 44 ﬂTﬁ’JLﬂi1$ﬁﬂ1ﬂ31ﬂlﬂuwyﬂlﬂ\‘lﬁ15ﬁﬂﬂ‘ﬁﬂWULﬁfJiulﬂJaﬂﬁmﬂW%ﬁﬂ@l@

o ¥ Y A o
ANLAYIATVIUNLIA 24 ‘]5’3111\‘]

LC Level of Confidence Range
2=116.9 0.95 88.7<LC<146.3
50=730.4 0.95 662.5 <LC <801.6

90 =2,290.8 0.95 2,005.6 <LC <2,684.4

95=3,167.8 0.95 2,701.6 <LC <3,843.6

98 =4,561.9 0.95 3,767.3 <LC <5,771.7
Regression line: Y = A + slope* (X - M), A =5.2+/-5285E-02 50<A<52

Slope =2.6 +/- 0.2 2.4 <Slope <2.7, M=12.9, Heterogeneity = 1
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$ a g a @ 4 @
ﬂ151\1ﬂ1ﬂw1’!3ﬂﬁ 45 NITUATILHAN corrected mortality LLas probit VDINAANUNTITITNA
K < v Y, v o
anlll;u@(lutllaﬂﬁxlﬁnGlﬂ\iLL‘]_HJGU@QLWE]']W?@‘JJGLGKQ”IHWQﬂﬂllﬂqqa18

Y A o
TUNNaT 24 ¥ 144

N Dose Mort. corr.  Probit Total Killed Killed CHI2
(mg./1.) (%) treated expected contribution
1 200 1.8 2.929 100 3 248 * 0.211
2 400 3.9 3.242 100 5 5.57 0.078
3 600 7.9 3.594 100 9 9.23 0.007
4 800 10.9 3.774 100 12 12.97 0.090
5 1,000 20.0 4.163 100 21 16.62 1.458
6 2,000 28.1 4.424 100 29 32.12 0.453
7 3,000 373 4.677 100 38 43.49 1.231
8 4,000 54.5 5.113 100 55 52.01 0.358
9 5,000 60.5 5.268 100 61 58.59 0.238

Mortality in the control: 1% Number of interations: 4 Prob. (CHI2=4.1,df=7)=0.2

Y a Jd < a a o 4 o § <}
ﬂ151ﬂﬂ1ﬂﬂu3ﬂﬁ 46 ﬂ1i')!,ﬂﬁ1$Wﬂ1ﬂ313JHJH‘W‘HGU’E'J\‘IWa@IﬂmmaWiﬁﬂﬂWﬂ1Ulﬁﬂﬁlumaﬂ

) v D] o P 9 A
?f$Lﬂ1“111\‘1&&‘1J‘1J6116\‘1Lﬁa'JWi@llGl“IN1uﬂ@ﬂﬂllﬂq3ﬁ18ﬂ1uﬂnﬁ1 24

#aTa
LC Level of Confidence Range
2=250.9 0.95 1629 <LC <3445
50=13814.2 0.95 3,252.9 <LC <4,640.8
90 =20,837.9 0.95 14,583.8 <LC < 33,960.1
95=33,727.5 0.95 22,1343 <LC<60,212.4
98 =57,981.9 0.95 35,3522 <LC<114,830.9
Regression line: Y = A + slope* (X - M), A =4.5+/-0.0522E — 02 44<A<46

Slope = 1.7 +/- 0.15, 1.6 < Slope < 1.9, M =13.3, Heterogeneity = 1
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S o & < ] 1 a g o & o o Y v v A wa A
Na"l]@ﬂu”lllulu@lulllaﬂﬁ&ﬂﬁlﬂ\?@]@fﬂilﬂﬂfJ‘LlL']Ju@]'.]mll'JEJ‘U@\TﬂﬂL!ﬂEJQEHEJTJ1HGL°L!W'EN']JQ'].I@]ﬂ1§1/]£'.]fﬂ 24, 48, 72, 96

ag 120 9214

SnusnudiinSenugadase (M)

ANMYNTY (ppm) 24 ¥l 48 24 72 ¥l 96 #2141 120 $aTu4
Rl |R2 |R3|R4|R5|RI|R2|R3|R4|R5 Rl |R2|R3|R4|R5|R1|R2|R3|R4|R5|Rl|R2|R3|R4|RS5
200 2 0 4 0 312012018 |17 (18|20 |20 | 18 | 17 (18 |20 |20 | 18| 17 |18 |20 |20 | 18 | 17 | 18
400 1lojo| 1|5 |20]20[18|19][12|20]20|18[19[12]20]20|18]19|12]20|20]18]19] 12
600 1t ]o| 1|5 |20]20[19]17[13/20]20|19]17[13]20[20]|19]17|13]20|20]|19]|17]13
800 1|t ]o|s|o|m2|18|18|20[14|12]18|18|20|14| 12|18 | 18|20 14| 12| 18| 18|20 14
1,000 1|20 |3 |4 |16|14|17|16[15|16]14|17|16|15| 1614|1716 | 15|16 | 14|17 |16] 15
2,000 2101 |13 |9]13|12{10|9]9|13|12[10/9 ]9 |13|12/10[9]|9|13[12|10]79
3,000 2101 |1]o|7]9|s|wol2]7]9|5]10|2|7|9|5|1w0]2]7|9]5]|10]2
4,000 ojloflojojo |t |2 |3]1|lo|t|2]3]1|o]1|2|3|t1t]o|1]|2]3]|1]0
5,000 oloflo|lojo|t1]o|2]o|lo|1|lo]|2]o|o|1|o|2|lo]lo|1]o0|2]|0]0
FANIUAN 1 1| 1] 4| 4]2[20[20[20]20]20]20]20|20]|20|20]20][20]20/[20]20]20|20]20]|20] 20

4
NIBIMG  R: 9

ganuAN 1: viurlan
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A o de o A < ¥ 9 v ' a & o 3 o o v 9
NammWaﬁﬂmmummuaiumaﬂﬁzmwNmeJENma’J‘Wi61116}5&m@l@ﬂ15L1Ja8u&ﬂummu’mﬂmmmmqmwmuh

Woulfianisina 24, 48, 72, 96 uaz 120 H2Tus

o o Sld' d‘ S| o < o o
nnuanuanlasniududnie ()]

ANMYNTY (ppm) 24 ¥l 48 24 72 ¥l 96 21414 120 $aTu4
Rl | R2 R4 |R5|R1|R2|R3|R4|R5|RI|R2|R3|R4|R5 RI|R2|R3|R4|R5|Rl|[R2|R3|R4|R5
200 1|1 ol 21|t |2|s5|7|t]t1|2]s|7|t1t]1|2|5|7]1|t1]2]|5]7
400 0 0 1 0 0 0 4 1 0 0 0 4 1 0 0 0 4 1 0 0 0 4 1 0
600 010 olojlolo|l1]o|o|lo]lo|1|lo|lo]o|o|t1|[o]|o|o|lo|1]o0]oOo
800 010 1loloflojo|ololo|lo|lo|lo|]o|o|lo|o|o|o|lo]oOo|O|oO|oO
1,000 010 olojlololo|o|o|lo|o|lo|lo|lo]|]o|o|lo|o|o|o|lo|oOo]|oO]|oO
2,000 010 olojlololo|o|o|lo|o|lo|lo|lo]o|o|lo|o|o|o|lo]oOo]|oO]oO
3,000 010 olojlololo|o|o|lo]lo|lo|lo|lo]o|o|lo|o|o|o|lo|oOo]|oO]oO
4,000 010 olojlololo|o|o|lo|o|lo|lo|lo]o|o|lo|o|o|o|lo]|oOo]|oO]|oO
5,000 010 olojlololo|o|o|lo|o|lo|lo|lo]|]o|o|lo|o|o|o|lo|o]|O]|oO
LANILAL | 718 03 |15/18[19]14|13|15[18[19|14[13]15|18|19[14]13|15|18]19] 14|13
AANTVAY 2 718 21 1]20/20[19]20]20|20]20|19|20[20]20]20|19[20]20]20]|20]19]20] 20

Y
HUBIHME  R:

Y
¥AAIUAN 1: e

4
FANILAN 2: A5 WoongnF
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o & < Y A d o & o o Y v v A wa A
Nam@\iﬁ1ﬁﬁﬂﬂﬁﬂ1ﬂlu@‘lumaﬂﬁ&ﬂ”l‘]f”l\?@]ﬂﬂ”lilﬂﬂEJUHJHG’]'JW]‘JJ’JEJEU@Qﬂﬂuﬂqqa1ﬂﬂ1uﬁlu‘ﬁ@ﬂﬂ;]U@]ﬂ”lﬁ‘ﬂlf]ﬂ1 24,48, 72, 96

ag 120 92139

SnusnudiinSenugadate (M)
ANMYNTY (ppm) 24 ¥l 48 24 72 ¥l 96 21414 120 $aTu4

Rl |R2 |R3|R4|R5|RI|R2|R3|R4|R5 Rl |R2|R3|R4|R5|R1|R2|R3|R4|R5|Rl|R2|R3|R4|RS5

200 7 8 6 7 4 |19 (18|17 |19 |16 |19 (18 |17 |19 |16 |19 |18 | 17|19 |16 |19 | 18 | 17| 19 | 16

400 4 3 5 6 3 13 (13|16 (15|13 |13 (13|16 (15|13 |13 (13|16 | 15|13 |13 (13|16 | 15| 13
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FANATY 16 18 W 20 22

Rl |[R2| R3 |R4|R5| Rl |R2| R3 |R4 | R5| Rl [R2| R3 [R4| R5 | Rl [R2| R3 [R4 | RS
1 1 (04| 01 | 0 [14) 0 |02 0 [01]02] 0 0 0 |02 0 08 |27 02 | 0 |08
2 22 [ 18] 01 |01 ]51]293 23] 02 |97(42| 4 |25| 238 |18 | 13 | 36 |86 141 |24 07
3 1 0| 04 |01] 0 0 0| 01 |02] 0 0 |02 04 | 0 0 03 | 02| 02 |08]04
4 293 |1 09| 146 |01 (78| 67 |08 161 |01 | 78| 297 |35| 04 [ 0 | 01 | 129 | 6 0 07|10
5 182 |04 | 04 (24| 5 | 04 42| 04 |21 (37| 51 [04] 02 [02| 08 | 11.1 |64 | 38 |27 6.1
6 25 [05] 03 | 0 [39] 66 | 0 0 [37]09]| 61 [19| 02 |18 148 | 03 [12| 07 |13 |09

0L1



MIMANUING 53 (@]I’E))

. ;
nlesidudlufigemetimns’ wlea)

FANATY 24 26 W 28 W 30 U
Rl1| R2 |R3| R4 | RS |[R1|R2| R3 |[R4| R5 | Rl |R2| R3 |R4| R5 | Rl | R2 |R3 | R4 | RS
1 0 0 0 0 24 [24]11 ] 0 0 | 5.1 0 |07] 01 ] 0 0 0 0 |06[01] 02
2 15| 36 |02] 19 | 03 |81 [1.1|282| 0 | 04 | 12 |28 48 | 0 | 76 | 129 | 1 |15]27| 76
3 03] 01 |01 0 0 |04] 0| 07 [02] 0 05 |02] 01 |05] 53 0 02 | 0 07| 05
4 0 | 57 | 18296 | 05 [35/02] 0 6 | 155|135 | 16| 148 | 1 | 139 | 74 [ 185 | 14 | 0 | 0.1
5 24208 | 0 3 42 6601 0 |06 O 46 (27 02 | 0 | 109 | 53 | 01 | 0 |34 41
6 67| 02 |32 01 | 115 |15 [01| 47 [01] 0 4 73] 02 |0 15 0 1.7 [21] 5 | 106

ILT
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M31NT121A1N05159U (Analysis of Variance, ANOVA) v04
S I 1 A A 9 a d' [
wefidud limashgearothunslumsnageunnyila e ldaisas

Tl ludrenaaeuiuusn

Source DF SS MS F Prob. of > F
Treatment 5 573.75 114.75 7.03 0**
Error 24 391.74 16.32
Total 29 965.49 33.29
CV =56.82%

** = signification at 1% level

MSMANUINN 55

a 4
M3AAT1HANNNYTUIIU (Analysis of Variance, ANOVA) U049
P VoA A v A A A
wesidud lumashgeasthunslumsnageunnyila easieny

Tudrenaaon 2 Ju

Source DF SS MS F Prob. of > F
Treatment 5 628.10 125.62 6.2 0.001**
Error 24 486.13 20.26
Total 29 1,114.23 38.42
CV =62.10%

** = gignification at 1% level
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a J
M3AATIZHANMUUYTUTIY (Analysis of Variance, ANOVA) U094
S I [] PR Y a A A
wefidud lumashgeaethunsluasnageunnyila ieaisieny

Tudrenaaon 4 Ju

Source DF SS MS F Prob. of > F
Treatment 5 409.80 81.96 8.96 0**
Error 24 219.67 9.15
Total 29 629.47 21.71
CV =52.39%

** = signification at 1% level

MSNMANUINN 57

a 4
M3AAT1HANNNYTUIIU (Analysis of Variance, ANOVA) U049
P VoA A v A A A
wesidud lumashgeasthunslumsnageunnyila easieny

Tudrenaaon 6 Ju

Source DF SS MS F Prob. of > F
Treatment 5 227.09 45.42 1.72 0.17 ns
Error 24 632.36 26.35
Total 29 859.45 29.64

CV =101.56%

ns = not significant



M519NMANUINN 58

174

a J
M3AATIZHANMUUYTUTIY (Analysis of Variance, ANOVA) U094
S I [] PR Y a A =]
wefidud lumashgeaethunsluasnageunnyila ieaisieny

Tudrenaaon 8 Ju

Source DF SS MS F Prob. of > F
Treatment 5 665.69 133.14 4.8 0.004**
Error 24 666.27 27.76
Total 29 1,331.96 45.93
CV =78.97%

** = signification at 1% level

M NANUINN 59

a 4
M3AAT1HANNNYTUIIU (Analysis of Variance, ANOVA) U049
P VoA A v A A A
wesidud lumashgeasthunslumsnageunnyila easieny

Tudrenaaon 10 Ju

Source DF SS MS F Prob. of > F
Treatment 5 257.17 5143 1.31 0.29 ns
Error 24 94492  39.37
Total 29 1,202.09  41.45

CV =121.29%

ns = not significant
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a J
M3AATIZHANMUUYTUTIY (Analysis of Variance, ANOVA) U094
S I [] PR Y a A A
wefidud lumashgeaethunsluasnageunnyila ieaisieny

Tudrenaaon 12 Ju

Source DF SS MS F Prob. of > F
Treatment 5 206.17 41.23 2.07 0.1 ns
Error 24 477.33 19.89
Total 29 683.50 23.57
CV =87.54%

ns = not significant

MSINMANUINN 61

a 4
M3AAT1HANNNYTUIIU (Analysis of Variance, ANOVA) U049
P VoA A v A A A
wesidud lumashgeasthunslumsnageunnyila easieny

Tudrenaaon 14 Ju

Source DF SS MS F Prob. of > F
Treatment 5 261.08 52.22 3.58 0.015%
Error 24 350.07 14.59
Total 29 611.15 21.07
CV =70.18%

* = signification at 5% level
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a J
M3AATIZHANMUUYTUTIY (Analysis of Variance, ANOVA) U094
S I [] PR Y a A A
wefidud lumashgeaethunsluasnageunnyila ieaisieny

Tudrenaaon 16 Ju

Source DF SS MS F Prob. of > F
Treatment 5 391.31 78.26 2.26 0.08 ns
Error 24 831.19 34.63
Total 29 1,222.50  42.16
CV =92.64%

ns = not significant

MSMANUINT 63

a 4
M3AAT1HANNNYTUIIU (Analysis of Variance, ANOVA) U049
P VoA A v A A A
wesidud lumashgeasthunslumsnageunnyila easieny

Tudrenaaon 18 Ju

Source DF SS MS F Prob. of > F
Treatment 5 331.30 66.26 2.06 0.11 ns
Error 24 770.77  32.12
Total 29 1,102.07  38.00
CV=91.21%

ns = not significant
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a J
M3AATIZHANMUUYTUTIY (Analysis of Variance, ANOVA) U094
S I [] PR Y a A A
wefidud lumashgeaethunsluasnageunnyila ieaisieny

Tudrenaaon 20 Ju

Source DF SS MS F Prob. of > F
Treatment 5 25297  50.59 1.02 0.43 ns
Error 24 1,196.08  49.84
Total 29 1,449.05  49.97

CV =109.77%

ns = not significant

M NMANUINN 65

a 4
M3AAT1HANNNYTUIIU (Analysis of Variance, ANOVA) U049
P VoA A v A A A
wesidud lumashgeasthunslumsnaseunnyila easieny

Tudrenaaon 22 Ju

Source DF SS MS F Prob. of > F
Treatment 5 205.28 41.06 3.35 0.02*
Error 24 294.14 12.26
Total 29 499.42 17.22
CV =159.04%

* = signification at 5% level
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a J
M3AATIZHANMUUYTUTIY (Analysis of Variance, ANOVA) U094
S I [] PR Y a A A
wefidud lumashgeaethunsluasnageunnyila ieaisieny

Tudrenaaon 24 Ju

Source DF SS MS F Prob. of > F
Treatment 5 240.21  48.04 1.14 0.37 ns
Error 24 1,015.22  42.30
Total 29 1,255.43  43.29

CV =105.59%

ns = not significant

MSMANUINN 67

a 4
M3AAT1HANNNYTUIIU (Analysis of Variance, ANOVA) U049
P VoA A v A A A
wesidud lumashgeasthunslumsnageunnyila easieny

Tudrenaaon 26 Ju

Source DF SS MS F Prob. of > F
Treatment 5 183.77  36.75 0.92 0.48 ns
Error 24 957.70  39.90
Total 29 1,141.47  39.36

CV =119.70%

ns = not significant
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a J
M3AATIZHANMUUYTUTIY (Analysis of Variance, ANOVA) U094
S I [] PR Y a A =]
wefidud lumashgeaethunsluasnageunnyila ieaisieny

Tudrenaaon 28 Ju

Source DF SS MS F Prob. of > F
Treatment 5 232.22 46.44 3.01 0.03*
Error 24 370.61 15.44
Total 29 602.83 20.79
CV =179.18%

* = gignification at 5% level

M NANUINN 69

a 4
M3AAT1HANNNYTUIIU (Analysis of Variance, ANOVA) U049
P VoA A v A A A
wesidud lumashgeasthunslumsnageunnyila easieny

Tudrenaaon 30 Ju

Source DF SS MS F Prob. of > F
Treatment 5 225.87 45.17 2.31 0.08 ns
Error 24 468.84 19.54
Total 29 694.71 23.96
CV =287.02%

ns = not significant
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M3eMANIINN 70 Srwaugmiigeanetuiaeluaisnaaeunnatiaiitiat 24, 48, 72, 96 wag 120 ¥1 1w terinmageuluanimnadeuass

£l q

«i‘immgnﬁﬁmﬂ ")
FANAADY 24 2109 48 ¥l 72 ¥l 96 ¥21314 120 20

Rl |R2 | R3 | R4 | Rl | R2| R3 | R4 |RI |R2 | R3 | R4 | Rl | R2| R3 | R4 |[RI|R2|R3|R4
1 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 50 | 50 | 50 | 50 | 50
2 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 [ 50 | 50 | 50 | 50 | 50 | 50 |50 |50 | 50 | 50
3 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 [ 50 | 50 | 50 | 50 | 50 | 50 |50 |50 | 50 | 50
4 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 [ 50 | 50 | 50 | 50 | 50 | 50 |50 |50 | 50 | 50
5 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 [ 50 | 50 | 50 | 50 | 50 | 50 |50 |50 | 50 | 50
6 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 [ 50 | 50 | 50 | 50 | 50 | 50 |50 |50 | 50 | 50
7 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 [ 50 | 50 | 50 | 50 | 50 | 50 |50 |50 | 50 | 50
8 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 | 50 [ 50 | 50 | 50 | 50 | 50 | 50 |50 |50 | 50 | 50
9 50 | 50 | 50 | 47 | 50 | 50 | 50 | 47 | 50 | 50 [ 50 | 50 | 50 | 50 | 50 | 50 |50 |50 | 50 | 50
10 ol 1]olo|2]1|lo]o|2]1]o|o|2|1]o0o]o0o /21|00

Wnewg (agutiaa i)

081
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HNa1 e
Y

S W A < ¥ A Yy 9
1 u'ljJULuf)GlullJﬁﬂﬁglﬂ'l“]f'l\‘]cﬂﬂ'ﬂulellilsllu 2,000 ppm

Y Y

o o A < Yy A Y v
2= umum@iumaﬂammﬂmwmmmmu 4,000 ppm

A o ¢4 o & < D, ¥ v A 9 9
3= Waﬁﬂﬂlmu'ljJULu@GlulNﬁﬂﬁglﬂ'l“]f'l\‘]llﬂﬂell@\uwa'JWimJGlGD'\ﬂu‘Wﬂ’J']NlGUNGUu 800 ppm

Y k4
a o J % A

o <3 {
4 = wansasithdwile luwaagzmnawuvearainien 1Fauna NIy 1,600 ppm
o & < y A v v
5 = myanaveuile lumaaazien e NUTLTU 4,000 ppm
o & < y A v v
6 = msanaveuile lumaaazienFanaNUTLTU 8,000 ppm

A o @ o &L < ¥ v v Pt Yy v
7= Nﬂ@]ﬂﬂ!"lﬂ'ﬁ”ﬁﬂﬂﬂﬁ81ﬂlu@‘11“,11ﬂﬂﬁ%tﬂT‘]ﬂQu‘UUﬂl@ﬂLWaUW§@3J‘lGIf\1”IuV]ﬂfJnJLGU§JGUU

2,000 ppm
a o @ o X < ) v ¥ ~ Yy v
g = Na@]ﬂﬂ!cﬂ'ﬁ”liﬁﬂﬂﬁf]”lllluﬂ‘lutllaﬂﬁ%LﬂVDMNLLTJUGIJ@\uWa”JW5@111?5\111!1/]?’13111!;6“1]61]1!
4,000 ppm
9=0z1n"

Y
10 = ganuaN (Hwla)

J
R: 1
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M311M HLB voaihduieluudaaziandia

Y Y

] o w [

A1 HLB vouiniuiie ludaazindeamnsomla lag1dgas (Fox, 1974)

HLB =20 [1-(S/A)]

| 1 . . A a J A o Y o I

NINGFAT S 1unn saponification value 19 Ysuavesarnmlvaioedns
2’ @ & <3 9 I ] A A & A a
@hdumte luwdaaziaig19) nareuayy nsednaunuIeniane Usuiaves

4 { o 2’ Y 4 I
Tnunadon'laasenlad (potassium hydroxide; KOH) A lfihiuile lumanazindng
IS ] ,f,’ ' Aas o 3} &Y di’ a3 9y @
nanalua) duaoulumsnageunial S 135ms lagdainiuie lumaaazm1da 1.5 n3u
“ldmﬂgﬂwvj (flask) 1ANAIM1AZA18 0.5 N alcoholic potassium hydroxide 25.0 Jagans aqly)
o ] ] ] Aaan I ] ]
sz uIumsiunauvelfnsen (reflux) Wunar 30 w1 luvuziderduld 05 N
. . . ¢ A S o

alcoholic potassium hydroxide a4 1 Tuvaadnluniiaune I iluganlsouiiou (blank) vdean
e o & = = a J a2 A . A aa
vuminieganaaeunazyanlseuiion lUmuiluedwnmauiod (phenolpthalein TS) 1 Haaans
A Y I o dycu . . ) o . q’/‘
ol iuai3ia (indicator) dm5uns laasn (titrate) 10U latasnganagouuazya
Seufioudan 0.5 N HCl aunsgnnegaga aatiuindSuiawes 0.5 N HCl #ldlums
lansnganadounazyantTouiion 111U 1urmn1a1 saponification  value (S) 91NN
(Anonymous, 1989 b)

saponification value (S) = [(B-O) x Nx 56.1] / W

Tos B = 1S1nmves 0.5 N HC AlFlums lawsngaulSouiioy (@iaaans)
a A Y 2’ o dg’
0 = 51nmves 0.5 N HCl AlFTumslamsnganaaou ahwuiiolu
a3 A aa
waadgd9) (dadans)
g’ 9 g} % dg’ < Y  Aq Y o
w = ihmtnveshduiie luwaaaziaganldnadou (nsy)
N = 1 normality Y84 0.5 N HCI (1ua/an9)

Y a va Y1 [ dy
uazinnmﬁnﬂﬁaﬂuwmﬂgmmﬂﬂmmm ANU

B =25.22 Haaans
0 =22.51 Haaans
W =1.5093 N3

N =0.5 lua/ans

9
v A

wsaenaunulugasnsnial saponification value (S) TaAa7l
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=[(25.22 —22.51) Haaans x [0.5 x (1,000 aan3in/1,000 Hadans)] x 56.1 ATN]

1.5093 N5u
=50.37 UAaniu
v Y
' . . o w <3 1w A Aa o
1@#n saponification value (S) vaatiniuife luwaaazandaniiy 50.37 Jaansy

1 1 <3| 1 . a s o
dua1 A 15ua acid value Ao UsuiaveaInunadenlaason laaniin 1

AAam

v A =g qu‘ 1 o
ﬂiﬂ”lﬂlmu@ﬁig (free fatty acid) ﬁqmgﬂuﬂmq GUH@]BU1Uﬂ1§V]ﬂﬁ@UW1ﬂ1 A ‘ll’J‘h'ﬂ”IiTﬂfJ“]N

c?} o f <3 Y 1 1A <3| @
e luwaadznd1a 10.0 nsu Tdvaagalsuy @u 50:50 (v/v) alcohol:ether tita 141 U

wiaza1o luvazi@orsuld 50:50 (viv) alcohol:ether adl1luvaadnlunilaiieldiluya

9 @

=1 ~ Aa A 4 ~ A aa A 9 @ dyq./ [ z
Wieumey wulueannian 1 daaans LW@i%LﬂU@]?‘H?ﬂfﬂ‘Vii‘Uﬂ”lillﬁtﬁi‘i/] UaIINUU

k4 v X a o

lamsnganaaounazagaouiiouais 0.1 N KOH aunsznenagagd satiuiinisumues
0.1 N KOH #i 1#1ums lamsnyanaaeunazganssuifiou 1h U muaamme acid value 91
473 (Anonymous, 1989 a)
acid value (A) =[(0O-B)xNx 56.1]/W
Tasfi O — 151mve4 0.1 N KOH #1#ums lawmsnganaaeou ey

<3 9y a aa
WAATZIAIYIN) (WananT)

B = 15104 0.1 N KOH 1 1#lums lamsnyanlseuiion (iadans)
g’ @ g’ o dy < Y  Aqy o

w o =dwwnveshdude luwaaaziangesnlanaden (nsy)

N = f11 normality U84 0.1 N KOH (Tua/ans)

Y a A Y 1 [ dy
Llag‘iﬂﬂﬂﬁ‘ﬂﬂﬁﬂﬂﬁluﬁﬂﬂﬂaﬂﬂﬂﬁqﬂﬂ1ﬁ1§ﬂ ANU

0 = 134.83 Uadans
B =0.35 Uaaans
w =5.0068 N3

N =0.1 lua/ans

E4
=1

hmdsnanunulugasnsmia acid value (A) 1éasi

= [(134.83 — 0.35) aaans x [0.1 x (1,000 Haan3n/1,000 Haaans)] x 56.1 ATN]

5.0068 N
= 150.68 Haanu

Y 4
' o w a3 Y A a o
"I,g])ﬂT acid value (A) maaummﬁaiumaﬂﬁzlm%ﬁﬂmmu 150.68 Yaansy

o 09./’ 1 { 1 :’ % { a3
a1 s uaz A 1 lduwnulugasnmsmia HLB veurhdwile luwaa

4

azda 1 daail
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HLB  =20[1 - (50.37 ¥aans5u / 150.68 ¥aansy)]

=13.31

9 Y Y
R 1 o w <] 1w
ANUUANT HLB GII’E'J\?HWNulﬁﬂﬁlumﬁﬂﬁglﬂ1%ﬁlﬂ1ﬂﬂ 13.31

v . A o Yy v A A ¢ A Y
MIUNUAT Required HLB maﬂmammmmmummmﬁammwmmaﬂﬂ‘mmﬂu

a0l

Taeh

a v d Y Y
Nﬁﬂﬂﬂ!“ﬂ!!ﬂ‘ﬂﬂlﬂﬂ!“ﬂﬁ?ﬂiﬂ3»11“15\1114!

' . Yo I Ao A cAq VY
NITHUNUAN Requlred HLB ’c’fﬁJ13ﬂ1“]5ﬂWH'Jﬂlﬂ1?]11'61%1/‘]1&’8]@37]1‘]5@’38?{?]5

£

Required HLB = [(% volume A) x (HLB A)] + [(% volume B) x (HLB B)]

F P
. ! o w <3
Required HLB = A1 HLB voathdiuiio luwaagziaiina

%volume A =ANUTUTUVDI Tween” 80 (S mualininy x)
HLB A — A1 HLB Y84 Tween" 80

Y 9 ® o Y 1 v
% volume B = ANUUVNVUUDY Span 80 (mwuﬂ“lmmﬂ‘u 1-x)
HLB B = A1 HLB ¥84 Span” 80

E4
amaanarmulugasaail

13.31 — 15x +4.3(1 - %)
9.01 — 10.7x

X — 0.84 (Anilu 84%)
1-x = 0.16 (Anilu 16%)

> R { 1T o ® 1w
aaiuanuAuduYe Tween” 80 N1 lugasnauniny 84% wag Span” 80 M1 16 % V04

Aa v A J g {
Ysinmensedaghewestanuanldlugasway
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wAa Y A
Usz IneIveu

A v
¥ ana PUONTIY AU 1D

U o U U K
stiailszarnninany 4842078

) =
FUMIANHN

- A o it o &
9 ¥oaau UndusSamsanmun

Iemansung (nuaTFaad) PHINRIAIUVAIUATUNT 2547

a d' Y \ =2
T']N'Ji)ﬂﬂulﬂiﬂig‘}’i31ﬂﬂ1iﬂﬂﬂ"l

L% a %

NuATeINTuAaIne1ds unanedsasvaunIung uazsulszanamruanl 2549-2550

MIWSLNIHNANUNIIBINSG

1. dszansameainfutaz msaiamdaazining (Azadirachta excelsa Jack.) U
ﬂﬁﬂ"lﬂﬂugﬂlﬁtﬂawﬁﬁu (Aedes aegypti Linnaeus)
ien31y udauneTe o5ey nwresla quns Afsuasiuns aiu gnisana wazszna Awus
Tu msszgimmsosnunnesama a%af 8 ‘onnunity Ineldsumszansi

2. Oviposition deterrence of Thiam, Azadirachta excelsa Jack.) seed products on
mosquito, Aedes aegypti Linnaeus (Diptera: Culicidae)
Kaewnang-O, E., Ngampongsai, A., Subhadhirasakul, S. and Srichana, T.

14 The sixth regional IMT-GT uninet conference 2008 Penang, Malaysia



