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Research on Quality and Efficacy of mixed plant formulation

from Sweet flag, Neem and Derris elliptica for plant protection

AnzgaNTiu
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NM53deRmA LAz UTEANS AR IHAn Sueignnansanfinitu azen wazmnslnalunis
Hosffurdadnsiia unsthgnandnsusinausindio 3 gas Tid malva/si (60/40) awian/imnin
(80/20) wagawinn/mdlva (20/80) inAnwiamniw lasdiasgiuiinaasddnyieinios HPLC way
GC-MS 9nn5LAUFIBE ety 5 Ju WU azadirachtin luansafianeuazian 1.434-1.580%, rotenone Tu
ansafaneumalia 9.876-14.670% uag p-asarone Tutsfuinuiin 37.275-57.161% Wisransatinus
azﬁum%‘smLﬂuqmmﬂwa/’jmf’] (60/40) WU rotenone 0.578-0.834% Wag p-asarone 4.825-7.362%
qmamm/ﬁmﬁw (80/20) W azadirachtin 0.092-0.110% W@y p-asarone 1.433-3.031% Wazgns
avin1/malva (20/80) wu azadirachtin 0.021-0.030% Wag rotenone 0.396-0.506% dmTuN1TANYY
UsgAnsnmuesndnsaugnausaufivia 3 ansrenuaulednluviesljudinis lned5 leaf dipping
method WARZEMTINLALNITNAREILUY CRD 3 91 Tnedl 5 JunisuAndunssuds nan1smaaouiis 3
gosuanduginud Jumswanlinailvivusuledndy 2 agliwanseiu lnegasndaduninielna/iiu
1h (60/40), gnsudnsiniasn/vmdlvia (20/80) uazgnnansusiazian/Auth (80/20) ilvinuauledn

Yo 2 meiads 100.0%, 99.34% way 60.1% AMUAIRU

AEAeY : ansaiaiiy wanduagasnansuiy vusuledn 1w asen walva

Abstract



Research on Quality and Efficacy of mixed plant formulations from Sweet flag, Neem
and Derris elliptica for plant protection was studied, The mixing of three formulations, including
Derris elliptica/Sweet flag (60/40), Neem/ Sweet flag (80/20) and Neem/Derris elliptica (20/80).
Samples were divided into 5 groups with different batch of production and quantitative analysis
by HPLC and GC-MS. Azadirachtin 1.434-1.580% was found in neem extracts. Rotenone 9.876-
14.670% was found in Derris elliptica extracts. p-asarone 37.275-57.161% was found in Sweet
flag oil. The plant extracts are prepared for each formula product, Derris elliptica/Sweet flag
(60/40) found rotenone 0 .578-0.834% and B-asarone 4.825-7 .362%. Neem/Sweet flag (80/20)
found azadirachtin 0.092-0.110% and B-asarone 1.433-3.031% and Neem/Derris elliptica (20/80)
found azadirachtin 0.021-0.030% and rotenone 0.396-0.506%. For the efficacy of formulations,
Plutella xylostella L. at 2" instar larvae were killed in the laboratory by leaf dipping method.
Experimental design of each formula (3 formulas) was CRD with 3 replications over 5 treatments
(different batch of production). The results of the efficacy test of the 3 formulations showed
that batch of productions was not significantly different on the mortality of Plutella xylostella
L. for each formulation. The Derris elliptica/Sweet flag (60/40), Neem/Derris elliptica (20/80) and
Neem/Sweet flag (80/20) showed the average mortality of 100.0%, 99.34% and 60.1%

respectively.

Keyword : plant extract, mixed plant formulation, Plutella xylostella L., Neem, Sweet flag,

Derris elliptica
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msddnermAusaiu Ausinalneadefe 2.4-4.6 un/nfu Weiflsuiuaeiusduiefitlasgean Ao
Wl 7.7 un/n¥u uenaniaselnerlinaiioday 1 adaiiiy ussluasaifnesmusssuyi
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gunsal Usenouse anaiadl in3esud uasindesdioivenmans fell
1. Lﬂéa\‘iLLﬁ’J TauwA volumetric flask, pipette, round bottom flask, cylinder, beaker, vial Vs
2. a15wail oA acetonitrile, methanol, dichloromethane, hexane, ethanol, petroleum ether,
sodium sulfate anhydrous 1Jusu
3. @1501m397U LAl azadirachtin, rotenone, p-asarone Lugiu
a. p3esiloinenmans laun ultrasonic bath, manifold vacuum wHugiu

5. 1A30q High performance liquid chromatography (HPLC)



6. 1A399 Gas chromatograph-mass spectrometry (GC-MS)
7. LASOITTABLUUAAAINAY (rotary evaporator)
8. n3estalnilh naltlow 2 uay 4 Funus
9. 1A39YIA pH
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1. uuaswdouasaiavasity aznn widlua wagdiuth nusengg
Fushogafiriutngn 2.91993 ddmmhmataiiiulasnisndudaelet Hydro
stream distillation) yhl¥u3avs Tnemsusminfidovu agldisuinuthiil pasarone Wuansdidy
WAudegfion1slunasin 9.9ay3 dunadnsiswniuea 1ne3s solid-liquid extraction
suneawusacenlagldindessemenuuanainudiu (rotary evaporator) agldansafnveiumslwaiil
rotenone (Juasddey
NUAI0E19WanazA1910 2.8ns5uy3 dnnadndasiuniuea lae3s solid-liquid
extraction sywieluvnueasenlagldiadesssmenuuanAIudy (rotary evaporator) agldiansafaneu
vl azadirachtin 1Suansdfay
2. wissnnuaulerndmiunagaulszdnsnw
dsafiufiuasivrueulefniinuannunsng 2.unsTeda uag 2.09auy3 udthu
Aedluiosfiinig
3. AATIVIAMANVBIAITANANEIU WAZEATHAANMI
thansafaneuazn ansatanerumdlug uazthiuinu wissulugnsndndeinausiy
fiwka 3 gns 1dud gamalua/dnuih (60/40), gnsagien/ At (80/20) wargnsazian/milua (20/80)
ﬁﬂmammmﬁaqﬁﬂmamﬁmi']zﬁﬂ%mmmiﬁﬁfy azadirachtin, rotenone Wag B-asarone WaYINA1
oH 2o 3 ansHansua
wisuansadanevaza nsna wazdifudiut annisifuiedafivas 5 u wén
A51eUSUe azadirachtin Tugnsananetugazian, rotenone luansananenunisluia wag p-asarone

Tussfuinun
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WSEUKNANSUTENTHANTINNY 3 gRT ansag 5 JUNISHER lnewIeuannisaianeiuiag
ﬁﬂﬁu’jmﬁ’]ﬁﬁmwiam;u TAANUNUILUY LagTIATIEiUSHNMEaNSEAY azadirachtin, rotenone uaz
p-asarone TugnINGn o]
4. nagauUsEANSnvasgTHAnS Ml
yagouUszaniamlesiuromdnsusinansaiions 3 gns devuoulodnte 2 1ngs leaf
dipping method 219UNUN1SNAABIWUY CRD 113U 3 81 Inedl 5 Anadudu fe 2%, 4%, 6%, 8%
uay 10% 1097 3 gnandndusidunssds e mundnnmmaaeuiivnga
nadouUszdndamvosndnduannevusulodnis 2 1ne3s leaf dipping method 214
LHUNMSYIAABILUY CRD 91121 3 91 Taedl 3 gnanausauiis gasas 5 Jumsndndunssuds dufindeya
nsmevesueulodn 1 24, 48, 72 uay 96 1l vAINTMAGRS
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1. WAN1TAATIVNAMNINVRIETANANEIU WALEASHANSMI

MnNseIsugnandnSarausufiv 3 gas tiun wdlua/dwth (60/40) aze/Au
(80/20) axin1/m1slua (20/80) @1u15ainAn pH e 7.67, 6.33 Lag 6.31 AINAIAU NANITILATIZY
arsddnflugns malua/dnutin (60/40) wuUIutas rotenone 0.256% waw p-asarone 7.039% g3
AgiAn/3uth (80/20) WuUTun azadirachtin 0.079% uag p-asarone 1.403% Uazgnsazinl/velva
(20/80) wuusu1a4 azadirachtin 0.079% Wag rotenone 0.251% (m’ma‘ﬁl 1)

MM ivkasmSsLaTatnveTUaTan asataverumdlue wastduinui 91nuEs
A9 AT 5 U AATgviUSInaNTainveIuaziA1 WU azadirachtin 1.434-1.580%, ansaiane1u
mlia WU rotenone 9.876-14.670% wazaingiuinuin wu -asarone 37.275-57.161% (An5747 2)

INNITNTEUNTATUINGATHANTINNY 3 g0T gnsa 5 JuNITHER Taaunuwiulalugis
0.91090-0.96040 fladinSusieiading nansiasenuinaasafgyluidazgasnudi gasvnalva/du
11 (60/40) MU rotenone 0.578-0.834% uay p-asarone 4.825-7.362% gnsazin/A1uii (80/20) Wy
azadirachtin 0.092-0.110% wa¥ p-asarone 1.433-3.031% Wargnsasin1/m1alva (20/80) Wy
azadirachtin 0.021-0.030% W@ rotenone 0.396-0.506% (1151971 3-5)

2. WaMINASRUUIEENEAWVBIgATHANS M



MnMsnaaeuUszaninimdesiuvosndndusinansaniiei 3 gas denusuledin Ty 2
Ui Asefuanuitudu 6% - 10%v/v Suurldunismelndifsaiu Tnofissduamidudu 10%v/y v
Tinueulednmegean Jeimuaduanududulunsmeasunusuledn

MInaasuUsEdnsainvsindniugnenusuladnies 2 1ne3s leaf dipping method 213
LHUNSNARBILUY CRD Tisedummidudu 109w $1uau 3 41 Tnell 3 gnsnausiuiiy gnsas 5 Ju
nsudn Wunssuds nan1smnaeuiia 3 grandndusinud udaziunawdelinavinlinueulednte 2
nglaiunnsnatu Tnegnandndasiandua/diuih (60/40), gaandnfasiann/mslua (20/80) uazgns
NAR ST azIA/31u80 (80/20) Tnevinldnusuledndy 2 a1ulade 100.0%, 99.34% uay 60.1%
LA (91971 3-5)

91ANANISNAADULARILALTUI qmm5mﬁm%ﬁﬁﬂizﬁw%ﬂﬂwﬁaﬂuauiaﬁﬂﬁ'q 2 gns il
dunanvesasatinmdlva Jsaonndesiunuids wisdnn (2556) nadeuduNaLNY WUIN@UNALENS
afiavnsla/iuth (60/40) uazaza/mslva (20/80) Suwlilunsmuguuusulefnlé wasauide
wsding (2557) AfugnandnSusinansauiin nudignsudadusinislna/iiu (60/40) wargns
wanSuaiazn/malva (20/80) esidudnisnevesmueulednde 2 andigasudndusiazian/inu

11 (80/20)

ﬁ‘gﬂwamsmamLtazﬂmauauuz

nsfnwRuN AL s AVEAmYRINAnSsigRaHaLTIfirii aven uarmslvalutesiu
fddngiio wud1 geasdesusimdine/dudiludam 60/40 way gaandnsstazie/milua 20/80 &
Usrdnsnmlumsmuaumueulefnléd wilimnziuiuiinnnwesindunasi idesmnmaluadaony
Huileuan Tuvnsiignsnanfasiazinn/dnuh (80/20) fnaUssaviamiosndn Ssmsnyiiuis
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M19199 1 A1 pH waznan1siaseiUsinaasddalundnduaianseng

ans pH azadirachtin (%) rotenone (%)  p-asarone (%)
milwa/Aui (60/40) 7.67 : 0.256 7.039
g/ (80/20) 6.33 0.079 : 1.403
azn/velua  (20/80) 6.31 0.079 0.251 -

A1597 2 wadesIziUSnaEnsddnluazia dlva wazdudl annsiiudiede 5 Ju

4 4

gy ANSANAN VAL ansanaveunelag

B-asarone(%) a-asarone(%) azadirachtin(%) rotenone(%)
U 1 42.016 21.927 U1 1.531 U1 9.876
W2 37.275 33.416 U 2 1.557 W2 13189
U3 54.167 12.602 U3 1.434 U3 14.670
w4 57.161 8.798 Jud 1.580 U4 13.128
W5 55914 9.447 U5 1.428 U5 14.281
V(%) 1833 60.64 CV (%) 4.69 v (%) 14.48

M13199 3 oyanmunLarUsEavEAnvesansHaniagivnglva/I1uin (60/40)

, SRDTRRNC o 1} (TP (VAP USunalansdnfgy Wesiun1saevesusuledn
JUNSHAN
(mg/ml) rotenone B-asarone 72 . 96 .
1 0.93210 0.578 5.396 96.7 100.0
2 0.93456 0.750 4.825 100.0 100.0
3 0.93389 0.554 6.741 100.0 100.0
a4 0.93388 0.671 7.362 100.0 100.0
5 0.93139 0.834 6.964 100.0 100.0



N33UIsAIVAY - - - 0.0 33
CV (%) 0.14 17.30 17.41 1.49 0.00

M19199 4 JeyanmnILazUTE AN NYRIgR AR MeTEEIA1/I U0 (80/20)

, o 4 AUNULUY USuuansdfgy Woesdun1smevosmusuledn
JUNTHART
(mg/ml) azadirachtin ~ B-asarone 72 %W, 96 .
1 0.91090 0.092 1.495 533 63.3
2 0.91552 0.103 1.433 a46.7 60.0
3 0.91409 0.113 2.122 60.0 66.7
a4 0.93107 0.106 2.930 433 50.0
5 0.94071 0.110 3.031 50.0 60.0
N33UIBAIVAY - - - 0.0 0.0
CV (%) 1.39 7.73 34.54 12.66 10.40

M990 5 JeyanmniazUsEansn nvedgnsnandueiazia/mslva (20/80)

, ST UV [TR V)] Uunuansdnegy Wosibunisaevaanuaulesin
JUANTHARY
(mg/ml) azadirachtin rotenone 72 %4l. 96 %4l.
1 0.94928 0.024 0.396 96.7 96.7
2 0.94843 0.021 0.484 100.0 100.0
3 0.94707 0.026 0.422 96.7 100.0
4 0.96040 0.029 0.477 100.0 100.0
5 0.95887 0.030 0.506 100.0 100.0
N3IUIBAIVAY - - - 33 6.7

CV (%) 0.66 14.13 10.07 1.83 1.49




