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APPENDIX A

Azadirachtin analysis by using High Performance Liquid chrmtggrg,m

(HPLC)

Azadirachtin quar 1\ € w-iﬂd by using High performance

liquid chromatoghaphy ods o ,ﬁltunl Toxic Substance Division
Agricultural Dap.ry 7 \

condition

Instrument

Column
Mobile phase =
Flow rate :

detector

Attenuation

Elution system : Isnc‘;at.ic systen

it ft 657 9! EJ‘VI‘W 8113

A AAND2 NUNINYINY

). Standard solution of 95 % azadirachtin were prepared vith methanol
into concentration ranging 0.01-0.18 mg/ml.
(2). Extracts samples solution 1 m] were fitered through a 0.45 Hm

microfilter membrane after preparing samples.
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Methodology to prepare samples for HPLC analysis.

Neem seed extract

1. A suspension of ten grams of crushed Thai neem extract in 100 ml of
hexane was stirred occasionally at room temperature for five hours.

”’b’

3. The defatted mare w | I"h 100 ml of methanol in the
same manner as t.he( -action fo {Ennrs.
4. Then, filtered t i 1 | \

2. Then, filtered through

Follow the modified clmm = “ _of Isman et al., 1990.

%
P

ﬂl

2. Mix the phases hi‘ gorous shak' in a separatory funnel and allow

seppeste @.,um NUNTNEIN
o W\Tﬂm MNANYIAY

4. Re-extract the diethyl ether phase twice with 10 ml of 50 % aqueous

dietheyl ether
o

i
to one gram crude :?'-':“

t

methanol.

5. Combine the aqueous methanol up to 10 ml in a volumetric flask and
filter the sample.

6. For HPLC analysis dilute the sample 1: 10 with mobile phase.

7. Azadirachtin content is calculated 95 %(w/w).



154

Neem leave extract and commercial neem extract wvere dilute 1:100 . Then
extracts samples solution 1 ml were fitered through a 0.45 Jm
microfilter membrane.

(3). Ten pl standard solution were injected until area or peak were

contant and different e ss than 1 %, then sample were
injected.
(4). Samples Value rod ith ":-;‘,‘talua and calculated.

Quanlitative of az

Calibration curves
—~=220TaLion curves

. 2008

‘wuﬂ ﬂﬂ?ﬂﬁwni
ARIAYAIANRIINYAN Y

Figure 1 : calibration curve of azadirachtin standard in averge of 100

-1800 ng run under isocratic conditions. Peak area vs ng azadirachtin.
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ﬂuﬂawﬂwswawns
TRy s

under isocratic conditions. Peak area
vs time.
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HPLC CHROMATOGRAM OF SAMPLE

Analvsis File : 2:DETER.

azadirachtiin determination. RP- |8 125%4mn sum CH3CN:H20=30:70
flew lml min:uv 210mn. - ;

wy e e R Y i

+# CALCULATION REPORT ##

CH FENO  ~ TIME CONC *+ NAME
1 3 9.374 160 .
1o

__TOTAL _

b |
azadirsehtin detern[natul
flow 1wl /min:uv 210mn.

]
'S

g 1 1 y | A4S i s\:: ‘{ """"" % """""""""" '

L]




APPENDIX B

ESTIMATION OF THE MEDIAN LETHAL DOSE (THE LD., VALUE)

The LD, value

» 1871).

_‘ W using probit analysis (Finney
——

Vi e
that show relation ‘ :

Then prohn]:ﬂ‘l of response, on a thranformed is transformed on

normal mivm uﬂlmﬂ nﬁ mﬂ g n jthe relation between
Sen W SR g

transforied into a straight line, i.e. linear relationship.

dose is a straight line.
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ormal sigmoid curve is

transformed to a by qg“' ; inates are measured on a
~ \
*?"J’,'-"
scale linear in probits jns og rcentages.
7 }3?1» =;_a_’. =12 |
Table 1 : Truufurut.mn of~ probits.
- r" =
4 sl

% @ o1 ‘oz o 7 fijos 09 1 2 3 4 5
0 — 19098 2.1218 22522, 2.3479 24242 24879 2.5427 25911 2.6344
I 26737 2.7096 27429 E'I'?SI‘ au-a? 24200 2RGAG 28700 20001 29251
2 diMen 20005 3 : ‘ 41043 For more dotail soo
3 30192 3.1337 a 38l |3 ' 3.2376  values for 95-100
4 3.2493 3.2608 3. 3.2 3.3 o .m 33161 3.3253 3.3354 3.3454
h 4661 48, 18 27 36 45
0 4do2 ﬁ:&fi s 10 20 32 o
7 3.5242 14 21 28 36
8  3.5040 3.0148 3.6213 aaﬂa uaﬂ 3.6531 6 13 19 26 32
9 3.0502 35&54 wms 3.6775 3.6835 3.0894 :ruls nwu 37127 6 12 18 24 30
10 3.7184 3.7241 3.7208 3.7854 3.7400 3.7464 3.7519 3.7574 3.7628 3.7681 6 11 17 22 28
11 3.7735 3.7788 3.7840 3.7803 3.7045 3.7006 3.8048 3.8009 3.8150 3.8200 5 10 16 21 26
12 3.8260 3.8300 3.8350 3.KID0 LE448 38407 38545 3.8003 3H041 38689 5 10 15 20 24
I3 3.8736 3.8783 3.8830 38877 3.8023 3.8000 3.9015 3.0001 3.9107 391562 5 O 14 18 23
14 30197 30242 30246 20231 00757 10419 3.0463 39506 30560 30603 4 9 13 18 22
15 AOGI6 A0GTA 3072 BOT63 LOS0G L0548 30800 30031 30073 400014 4 8 13 17 21
1 40066 40006 4.0137 40178 40218 40250 40200 40339 40379 40419 4 B 12 16 20
17 40458 4.0498 4.0637 4.0576 4.0615 4.0054 4.0693 4.0731 4.0770 4.0808 4 8 12 16 19
I8 4.0846 4.0884 4.0022 4.0060 4.0095 4.1035 4.1073 41110 4.1147 41184 4 8 11 15 19
19 40221 40268 41205 41331 41367 41404 41440 41476 41512 41548 4 T 11 15 18
20 41584 41619 4.1655 4.1600 4.1726 41761 4.1790 41831 4.1806 4.1901 4 T 11 14 18
2L 41036 4.1070 4.2005 4.2030 4.2074 4.2108 4.2142 42176 4.2210 4.2244 3 7 10 14 17
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24 4.2037 4.2060 4.3001 4.3033 4.3065 4.3097 4.3120 4.3160 43192 43224 3 6 10 13 16
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Table 1 : Transformation of percentages to probits.(continue)
o 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 09 1 % 3 4 5B
25 4.3250 43287 4.3318 4.3340 43380 4.8413 40440 4.4V 4.3505 ﬁﬂﬂﬂ 3 ¢ 912 16
26 43567 4.3507 4628 48000 49080 49720 4.8760 4.378] 43810 2 4 a4 012 16
27 LINTE AN AN LIN0E A2 44023 44062 44082 414]1 4 4 6 912 15
28 44072 44201 4.4231 44260 4.4200 44319 4.4340 4.4378 3 0 9 12 16
20 44406 44405 440624 4ABG4 AARRD 44012 44p4] 44070 Hpag hﬁi J 6 9 12 14
30 4.4750 4.4785 4.4813 44842 44986 115;}11 4 6 0 11 14
A AL 45070 AL 45120 4027 45200 3. 6 8 11 14
32 46321 45361 4.5379 45407 4 460406 1r§'i?3 3 6 8 11 14
33 4.5601 4.50628 4.5050 4.5084 4 4.6821 405848 3 5 8 11 14
34 4.5875 4.5003 4.5030 40093 46120 3 5 8 11 14
an AGI47 40174 406201 GI62 46380 3 5 & 11 13
36 46415 4.0442 4.6409 6628 46655 3 5 8§ 11 13
37 4.6681 4.6708 4.6734 BG6 #6893 46010 3 5 8 11 13
38 46045 4.6071 4.6008 7 ?155 47181 3 5 8 10 13
39 47207 47233 4.7250 415 47441 .3 5 8 10 13
40 ATGT 47492 47518 \ 673 47699 3 5 8 10 13
41 47726 4.7750 4.7770 , 49030 47055 3 5 8 10 13
42 47081 4.8007 4.8032 4313.;. 48211 3 5 8 10 13
43  4.8230 4.8202 4.8287 B440 48465 3 5 8 10 13
44 A.H490 48510 4.8541 :'-s\ §.8003 48718 3 5 8 10 13
45  4.8743 4.8760 4.8704 §8 8805 48920 4.8945 4.8970 3 5 8 10 13
46 4.8996 4.9021 4.9046 4.9071 G 44 AETy 49092 4.9197 49222 3 5 B 10 13
47  4.9247 4.9272 4.9208 4.9323 fo3ddS ; 0423 40448 40473 3 5 % 10 13
48 4.0408 4.0624 40540 40574 40000 unnd B 4. 0GT4 40000 40724 2 5 W I 13
A0 ANT40 40774 40709 ’ 126 U060 AT % 5 X L0 13
50  5.0000 5.0025 5.0050 ) .}'u 50226 3 5 8 10 13
61 5.0251 5.0276 5.0301 J451 50476 3 5 8 10 13
52  5.0502 5.0527 b5.0652 j | 50728 3 5 8 10 13
53 5.0753 5.0778 5.0803 5.0%84 50853 G.OSTS 50004 5.0020 4 GOOTO 3 5 % 10 13
G4 51004 51030 5.1055 ﬂmuwgmﬁ 5.1130 5 5.1181 51206 51231 3 5 8§ 10 13
R LT
56 51510 5.1535 51738 3 5 § 10 13
57 5.1764 5.1789 5.1840 5.18066 50801 5.1917 5.1942 51068 5.1903 3 5 8 10 13
8 52019 rmm r.mnn 62006 62021 580147 52173 GRI198 52224  5.9250 6 8 10 13
mawmmwmmr i
60 5.2533 5.20 41 5§ 8 10 13
6l 5.2793 5,239 G.2845 5.2871 G.2808 5.2924 5.2050 52070 5.3002  5.3029 F ¥ 10 13
G2 5055 G081 G307 GOI4 G160 53IHG 5200 53239 532606 5.3202 n 5 8 11 13
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G5 5.3853 65.3880 5.3907 5.3934 5.3961 5.3080 5.4016 4.4043 54070 54007 3 5 8 11 14
06 54125 64162 54170 54207 54234 54261 54280 G.43L0 G.4344 54372 3 05 8 11 14
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(131 G050 54987 550156 5.5044 5.5072 5.5101 5.5129 5.5158 O5.65187 55216 3 6 9§ 11 14
70 5.5244 5.5273 5.5302 5.5330 5.5359 5.5388 55417 5.54406 5.5476 55505 3 6 9 12 14
71  G5.5534 5655063  5.5502 5.5022 G5.6651 6.60681 6.5710 5.5740 55760 55790 3 6 0 12 15
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74 LG43 56404 5.6405 3 0 0 12 1a

G5.G6526 H.GGKT  S.G688  GGG20 G.OG51  GUGRZ  6.GTID
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Table 1 : Transformation of percentages to probits.(continae)

e .0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

76  5.6745 b5.6776 5.6808 6.G840 5.06871 6.6003 00038 AAENT  A.0800 ﬁ:ﬂ's!l‘
76 67063 6.9006 6.7128 A7100 ANI08 AYERA AF267 67200 67423 6.735
.77 G388 67421 07464 GUT4E8 67621 5.9664 G688 G5.962) 6.7065 5.7084
78 67722 67766 6.7700 57824 GUTRGR 67802 6.7926  6.908] 5.7905 6

10 13 17

2

o

7 10 13 16
7

7 10 14 17
T

1
n
K1
g
70 58064 5.8000 58134 GNIGY 5H204 68230 G874 G.8AIN G440 Gl 4
4
d
A

: 11 14 18
B0 GAR4I0 G.B4G2  GH4BR RG24 5.830)5 E‘%’ﬁ 7 11 14 18
Kl 5.8779 5.8816 68803 58890 5.9078 6.9116 7 11 16 19
K2 G.OL64 50102 69230 5.09269 5.9463 569502 8 12 15 19
H1 G062 GOGKL  GOG2L GBS AN R U [T 1]
LT GAMMG  GODEG 00027 BTN nj2e 13 1T 2
HG O GLEH 00407 MG G074 GOTRH 4 0 13 IR 22
MG GON03  0.0848 60803 7 @1 G070 GAZIT 6 0 14 14 23
8T G204 60311 6.0354 p [ART R T; G650 GITO0 50 16 18 24
88 G750 60800 6.1850 g WsS o 0.2007 6.2160 62212 5 10 15 21 24
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Figure 2 : Contact toxicity -. on A. florea at 3 h and 24 h
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Figure 3 : Contact toxicity of cyhalothrin on A. cerana at 3 h and 24 h
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Figure 7 : Contact toxicity of neem-seed extract on 4. florea '

and A. cerana at 24 h.
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Figure 8 : Contact to

and A. cerana at
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Figure 9 : Oral toxicity of neem o0il on A. florea

and A. cerana at 24 h.
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ESTIMATATION THE LD,  VALUE BY USING PROBIT ANALYSIS PROGRAM (SPSS-PC

COMPUTER PROGRAM)

title A.CERANA

data list free / hr conc n RES] .
begin data
end data SN\ /A 2
4 cases are writtensc emprefad active file,

mﬁ mre was ol -“:-ar-,i&,, i
probit resl of n with cone 7™

PROBIT requires 30 PLaveridspace, Lor AXecuTIe
A.CERANA_¢ | 12/20/93

£k % AR KR KX & 4T G *#h Ak E A KR K AR

MTA Informatio |

0 cases rejéctdl b Aissing dat
0 Cases rejeciiéd bee [ftiansfomm can't be done.

- o e Em Em i T

. ' 12/20/93
A.CERANA e o

AUt Inumingans

AWININTUNRAINGIAY |

4

15 .45 L5 1.05 1.35 1.65

LOG (CONC)
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N.CERANA 12/20/93

Confidence ldimits for Effective ONC

95% Confidence Limits
.01 1.00899 2.31513
.02 1.51599
.03 1.96280
.04 2.38378 °
05 2. 79197
06 3.1540
.07 3.598
-m 3!
.09 q,
10 4.80
-15 E’i 1£0
20 9.2
B 11.8
.30 .8
.35
.40
A5

12/20/93
.50
.55
.60
.65
.70
.15 4 i
.80 114.4 ] A 6T, 60291
.85 153.11674 72.25077 736.75900
.90 220.80510 &,  95.25976  @l320.51266
191 2 .
2 Pasbrn J Goibe] drpes |11
.93 9295.11747 118.3627T7 2100.86166
.94 332.06561 7 129.2899% 2538.40387 Qs
Y elorss | Déples! Vioet.orord | ) | &\ £
q97 540,36113 185.44642  5552.54852
.98 699.62419 224.39190 B418.48182 :
99 1051.17627 302.73697 16237.96980
A.CERANA -12/20/93

This procedure was campleted at 14:12:53
finish.0;37;40m

nd of Include file.



APPENDIX C

Table 1 : Quantity of neem o0il and crude extract in difference step of

Thai neem-seed extract (method 2.2.2).

PErcentun:ﬁl Db iy ‘ 12.?-’3?‘]5 0.09 %
RN IUUNINYA Y

Table 29: Characterization of neem seed.

Type lenght |weight/seed 100 g neem seed

{cm) (g) seed kernel| seed coat

-Azadirachta indica 1.2 0.2 45.09 g 54.91 g




Table 2 (cont.): Characterization of neem seed.
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Type

lenght |weight/seed

100 g neem seed

siamensis

-Azadirachta indica ue

-Azadirachta exce

Source * chirathaliarea 51;-;
BE A g

17

ﬂ‘UEJ’J‘VlEWIiWEﬂﬂ‘i
QW’]MﬂﬁﬂJmﬂT}mﬂﬂﬂ

seed kernel

seed coab

45.20 ¢

54.80 g

55.45 g

.. * \\\




APPENDIX D

Neem-seed extract

% Rice Insect Pests Research Unit, Entomology & Zoology Division

recommend 5% neem-seed e .axl : 1 brown planthopper,green rice

) | —
& Agricultural Tnffz---—' =

\\\\

insect pests.

Neem-leaf extract

& Pimsamarn, 5. (Ko
recommend 5% neem-leaf extri 5t opatrol diamond back moth.
& Makmon, A. (Cry ,_,._._..._._..._;_;_._._._,Q_L_M_L 'roject)

recommend 2 kg. l!iﬂ- 11

for control brown planthopper.

ﬂ‘lJEl’J‘VIW]‘ﬁWMﬂ‘i
—“QW'Wﬂ\ﬂﬂ‘iﬂJ AN Y

L 3 ﬂn-ha iri, K. (Kasetsart University)

'aziract per 20 litre water

recommend that seed were attacked with Eﬂl neem oil for control lesser

grain borer.

Source : Farm Research Institute and Appropiated Technology Associate,

1989.
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COMMERCIAL NEEM EXTRACT

Margosan-0 ® from Grace-Sierra Crop Protection Co., USA.

For effective management of whiteflies, thrips, mealybugs, leafminers,

loopers, caterpillars, - n ornamentals, tree, and shrubs

Application rate : #¥lute Mdrkosan-0 o a eoncentration of 2.5 to 5.0

pints per 100 gall f wake {238 5, boas ons of Margosan-0 per

For effective luuﬂnt. . it fly, leaf-eating caterpillar,

_4‘{1_.1 ;::.‘ir_ﬂ.‘. _f Epa

Ingredients : Neem seed.. i...éﬁ}...,.ﬁﬂl

@uﬁa R NAns
o iR AT ‘ﬁ’?ﬂ XI‘W”I'”‘M il ﬂ"%’l

nd.rut.ggg From Nonkasert Co., Thailand.

thrips, red upi

For effective management of thrips, mealybug, aphid, diamond back moth,
red spider mite.

Active ingredients : Meliantriol, azadiractin, salannin, nimbidin,citro-
nellal, geraniol.

lpplicntiun rate : 40 - B0 ml/ 20 1 of water = 2.4 - 4.0 %
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