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ABSTRACT

Along with the development of agriculture, biopesticides are increasingly
being researched because of their environmental friendliness, safety for
users, and limit of pest resistance to drugs. This study was conducted to
develop a process for the extraction of yam bean seed (Pachyrhizus
erosus) containing the active ingredient rotenone, a potential active
compound that is effective against omnivorous caterpillars (Spodoptera
litura). The results showed that the optimal conditions for yam bean seed
extraction were successfully extracted by chloroform at 2 extraction times
with the sample powder: solvent ratio at 1:5 (g/mL) for 48 hours. The
presence of rotenone was assessed by qualitative methods with reagents
and thin-layer chromatography. Furthermore, a rotenone content of
0.14% in the extract was recorded by LC/MS/MS. The best killing effect
on omnivorous caterpillars was recorded at a concentration of 15 g/L
after 4 hours with a spray volume of 25 mL through the toxic taste path.
In addition, the probiotics prepared from the extraction of yam bean seed
were as effective as commercial biological products.

TOM TAT

Ciing véi s phdt trién ciia néng nghiép, cdc ché pham sinh hoc dwoc day
manh nghién cieu boi tinh than thién voi moéi truwong, an toan voi nguoi s
dung va han ché sdau hai khang thuéc. Nghién cieu ndy nham xdy dung quy
trinh chiét tach cao chiét tir hat i dau (Pachyrhizus erosus) cé chita hoat
chat rotenone, mét hoat chdt tiéem ndng cé hiéu luc tiéu diét sdu dan tap
(Spodoptera litura). Cao chiét hat cii ddu dioc chiét tach thanh cong bang
phwong phdap ngam chiét trong chloroform & 2 lan chiét véi ti 16 bot mau:
dung mai la 1:5 (g/mL) trong 48 h. Sw hién dién rotenone dugc dinh tinh
Véi thudc thir va phwong phap sdc ky 16p mong véi 0,14% vé ham luong
dwoc ghi nhan bang LC/MS/MS. Hiéu lyc tiéu diét sau an tap (6t nhdt ¢
nong dé cao chiét 15 g/L sau 4 gio cing thé tich phun 25 mL théng qua
dwong vi doc. Hon nita, ché phcfm sinh hoc dwoc phéi ché tir cao chiét hat
ci ddu c6 hiéu qua twong dirong véi cdce san pham sinh hoc thiong mai
co trén thi truong.
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1. GIOI THIEU

Trong nhitng ndm gén day, san XUit nong nghiép
chiu anh husng boi nhiéu yéu tb khac nhau lién quan
dén bién doi khi hau va sy phat trién khong kiém
soat cua cac loai sau hai. Trong d96, sau an tap dugc
xép 1a loai gay nguy hai cao cho nén nong nghiép
khi pha hoai hon 112 loai cay thugc 40 ho thuc vat
(Ahmad et al., 2009). Cac ddi twong pha hoai chu
yéu ctia chung 1a thudc 14, bong, dau tuong, cac loai
rau cai, khoai tay, sén (Abbas et al., 2012). Do dac
diém phan bd va gidi han thich nghi & nhiét d6 dao
dong tir 10 — 37°C nén sau an tap dac biét kho diét
trir triét dé. Hién nay, viéc phong trir sdu an tap
thuong dwa vao céac loai thudc trir sdu hoa hoc ¢o
chua hoat chat abamectin hoac spinosad, hoic sir
dung thién dich. Tuy nhién, viéc lam dung cac loai
thudc bao vé thyuc vat gy anh huong xau dén moi
treong va suc khoe cua nguoi st dung, dac biét lam
gia ting cac loai sdu hai khang thuéc dan dén mat
can bang hé sinh thai néng nghiép. Vi vay, viéc
nghién ctru cac ché pham sinh hoc tiém ning dé
phong trir su an tap mang y nghia can thiét dbi véi
nén nong nghiép, gop phan bao vé moi trudong va an
toan cho nguoi st dung.

Cay cu dau (Pachyrhizus erosus (L.) Urb) hay
con goi 1a cu san, sin nudc, 1a mot loai cay dugc
trong nhiéu ¢ ddng bang song Ciru Long va mién
Pong Nam Bo. Hat ci dau co chira hoat chét
rotenone (0,56 - 1,01%) v&i cau tao nhiéu ciu tric
vong, dac biét 1a hai nhom methoxy va mot nhém
ketone thé hién mot s6 hoat tinh sinh hoc dic trung
(Loi, 2004) (Hinh 1).

Hinh 1. Cong thirc ciu tao cia Rotenone

Hoat chat retenone da dugc chung minh kha
nang gay doc Vi ca va con tring nén dugc (tng dung
lam ngat c4, khién cé thiéu oxy ngoi 1én mat nudc
dé d& danh bat (Bich va ctv., 1986). Doc tinh cip cia
retenone ddi Vi con tring 1a do wc ché
Nicotinamide Adenine Dinucleotide dang khu
(NADH), chat muc tiéu trong chudi van chuyén dién
tir, dan dén viéc chdm dit van chuyén oxy. Do do,
qua trinh tong hop Adenosine Triphosphate (ATP)
bi ¢ ché 1am cho hé thong hé hap bi ngung tré va
gdy tir vong cho sinh vat (Yoon, 2009). Cac nghién
clru vé doc tinh cua rotenone cho thay doc tinh cua
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hoat chat nay phu thugc truc tiép vao nhém chirc
ketone (-C=0) va hai nhom chirc methoxy (-OCHa)
(Loi, 2004). Tuy nhién, rotenone dugc T chic Y té
Thé gioi (WHO) phén loai 1a nguy hai vira phai, chi
gy doc nhe ddi véi nguoi va cac dong vat, nhung
gay doc dbi vai con tring va sinh vat séng dudi nude
(Davidson, 1930; Ambrose & Haag, 1937). Vi vay,
trong nghién ctru nay, quy trinh chiét retenone tir hat
cu dau va hoat tinh gay doc ddi véi sdu an tap dugc
tap trung khao sat nham tao ra mot ché pham sinh
hoc tiém ning c6 hiéu qua diét trir sau hai trong néng
nghiép, han ché 6 nhiém moi truong. Hon thé nira,
ché pham sinh hoc tir két qua nghién ctru ciing duoc
phdi ché nham dénh gid muc do tiéu diét sau hai
tuong ng véi san pham sinh hoc thwong mai dang
duoc ap dung.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u, héa chit va thiét bi

Nguyén liéu: hat ci dau khd dugc mua tir cong
ty TNHH xuat nhap khau Ngoc Dinh (thanh phd Ho
Chi Minh). Sau an tap nuéi tir tring bat & canh dong
tai huyén Lap Vo, tinh Dong Thép, sau d6 sdu dugc
nuoi tai phong thi nghiém Hoéa hitu co, Khoa Cong
nghé dén 20 ngay tudi. Rau xa lach trong ¢ huyén
Phung Hiép, tinh Hau Giang.

Héa chat: Chloroform (99,0%), Methanol
(99,5%), n-Hexane (99,8%), Ethanol (99,5%),
Chemsol (Viét Nam); Carbon tetrachloride (99,5%),
Acetone (99,5%, 99,0%), Carbon hoat tinh, acid
sulfuric (H2SO4, 98,0%), dung dich iron (lIlI)
chloride hexahydrate (FeCls.6H,0, 99,0%) (Xilong
- Trung Quéc); gidy sic ky silicagel 60 Fass, Merck
(btc).

Thiét bi: h¢ thong sic ky long ghép khoi pho -
HPLC Agilent 1200 LC (cot séc ky C18), dau do
khéi pho Agilent 6410 Triple Quadrupole
LC/MS/MS.

2.2. Quy trinh chiét tach cao chiét hat ci dau
2.2.1. Quy trinh

Hat cu dau kho dugc xay nhuyén thanh bot; 50 g
bot mau duoc cho vao erlen 250 mL va thém vao 1
g than hoat tinh. Sau d6, dung méi dugc vao thuc
hién qua trinh ngam trich, tién hanh loc va lam khan
bang Na,S0,. Dich chiét tho dugc tién hanh ¢6 dudi
dung méi dé thu duogc cao chiét. Cao chiét dwoc trir
& 4°C cho cac thi nghiém tiép theo.

Qua trinh chiét rotenone tir cao chiét sau dugc
thyc hién trong carbon tetrachloride va dun hoan luu
dé tao thanh phirc rotenone — CCly. Phirc rotenone —
CCl, duoc két tinh lai dé thu duoc tinh thé tho. Sau
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do, tinh thé tho duoc két tinh nhiéu lan trong
ethanol, loc va say, thu dugc tinh thé tinh khiét.

2.2.2. Khao sat quy trinh

Quy trinh chiét dwoc tién hanh khao sat cac yéu
t6 t6i wu anh huong bao gom: sb lan chiét, dung méi,
ti 1&é nguyén liéu/thé tich dung méi (rin — léng) va
thoi gian chiét (Zubairi et al., 2014). S6 lan chiét
duoc tién hanh khao sat trén 4 loai dung moéi la
chloroform,  carbon tetrachloride,  acetone,
methanol. Cdc gia tri khac duoc gitr ¢b dinh: khdi
lwong mau (50 g), thoi gian (24 h), thé tich (125
mL). Két qua So Ian chiét thich hop duoc danh gia
bang phan tich sic ky ban mong.

Dung méi téi wu cho qué trinh chiét dugc khao
sat v6i 4 loai dung moi la chloroform, carbon
tetrachloride, acetone, va methanol. Cac yéu td
tuong ty duoc ¢6 dinh gom khéi luong méu (50 g),
thoi gian (48 gio), ti 1€ pha ran — long 1a 1:5 (g/mL).
Sau d6, 0 dinh cac yéu t6 da téi wu va tién hanh
khao sat cac yéu td con lai. Ti 1& nguyén lidu/thé tich
dung méi (ran — long) duoc tién hanh khao sat véi
cac ti 16 1an luot 1a 1:3, 1:4, 1:5 va 1:6. Thoi gian
chiét téi wu dwogc khao sat & 24, 48, 72 va 96 gio.
Khéi lwong cao chiét duoc phan tich dé danh gia
diéu kién tdi uu cho quy trinh chiét tach.

2.2.3. Dinh tinh va dinh luong Rotenone

Rotenone duoc dinh tinh bang sulfuric acid 98%
dira vao su xuét hién mau d6 cam do sy chuyén hoa
rotenone thanh isorotenone. Mat khac, dung dich
iron (IIT) chloride 10% duoc sir dung dé dinh tinh
rotenone trong cao chiét hoa tan voi acetone xut
hién mau nau do tao thanh hon hop phuc voi Fe3*.

Séc ky 16p mong: 1 g cao chiét duoc cho vao 10
mL dung mdi chloroform dé tao thanh dung dich
mau. Dung dich mau tién hanh sic ky 16p mong voi
hé dung méi 1a (chloroform : n-hexan = 7 : 3), thuéc
tha sulfuric acid 10% (Othman et al., 2015). Su hién
dién cua rotenone dugc danh gia véi gia tri Ry= 0,65
+ 0,03. Thi nghiém duoc thyuc hién tuong ty trén san
pham két tinh tir dung méi.

_Rotenone thu dugc trong qua trinh chiét tach &
diéu kién toi vu dugc tién hanh phan tich ham luong
bang phuong phép sac ky long ghép khoi pho 2 lan
(LC/MS/MS) tai Trung tdm dich vu phén tich thi
nghi¢m thanh pho H6 Chi Minh (CASE) - Chi
nhanh Can Tho.

2.3. Khao sat hoat tinh sinh hoc
Cao chiét sau qua trinh chiét dugc hoa tan trong

acetone dé tao thanh san pham sinh hoc. Sau d6, san
pham sinh hoc s& dugc pha lodng véi nude vai ti 1€
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4:6 va tién hanh thir nghiém trén su an tap. Két qua

thi nghiém la s6 lugng sau chét tai cac moc thoi gian
dinh truge (nghiém thac, n = 10).

2.3.1. Khdo sdt cdc yéu té anh hwong dén hiéu
luc tiéu diét sau an tap

Céc yéu t6 anh huong dén hiéu luc tiéu diét sau
an tap lan luot dugc khao sat bao gdbm: nong do va
thé tich. Nong dé thude phun dugc khao sat1a 5, 10,
15, 20 g/L véi ddi chimg am 0 g/L trén rau xa lach.
Cb dinh thé tich phun 25 mL, dién tich phun c6 kich
thudc 0,25 X 0,15 m. Sau do, thé tich phun dugc
khao sat 1an luot 1a 15, 20, 25 va 30 mL.

Con duong gy doc ddi véi sau dugc tién hanh
khao sat & diéu kién téi wu, phun truc tiép 1én co thé
sdu va rau xa lach rdi cho sau an. Két qua thi nghiém
duoc phan tich dya trén sb luong sau chét & cac mbc
thoi gian 1, 2, 3, 4 gio va duoc lap lai 2 lan.

2.3.2. Dadnh gia hiéu lyc tiéu diét sau an tap

Hoat tinh cua cao chiét chuta rotenone va
rotenone két tinh trong dung méi ddi véi sau hai
dugc danh gia & diéu kién ti wu, tién hanh phun 1én
rau xa lach cho sdu an. Két qua sé sau chét ¢ cac
méc thoi gian 1, 2, 3, 4 gid dwoc ghi nhan, so sanh
va tién hanh pha ché pham sinh hoc.

Ché pham sinh hoc chtra rotenone tir nghién ciru
dugc so sanh voi san pham sinh hoc Neem nim
thuong mai (NeemNim, xoan xanh Green 0,3EC,
Cong ty Trach nhiém H&u han Ngan Anh) vé6i cing
cach b tri thi nghiém dé so sanh hiéu qua.

3. KET QUA VA THAO LUAN

3.1. Két qua chiét tach cao chiét hat ci dau

Sé lan chiét phi hop ¢ 4 loai dung moi khac nhau
dugc danh gia dya trén d6 dam, nhat cta cac vét sac

ky 16p moéng trong hé dung méi chloroform, n-hexan
véi ti [é 7:3 (Hinh 2).
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Hinh 1. Két qua sic ky ban méng sau 3 lan trich
V6i 4 l0ai dung mdi khac nhau

Hinh 2 cho thdy qua trinh ‘chiét lan thir nhét va

thir hai cho‘vét 10, dam; riéng 1€1nvth1'r ba, vét mo dér].

Vi vay, 2 lan chiét 1a phit hop dé dam bao hiéu sut
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chiét lugng hoat chit twong dbi va tiét kiém dugc
dung moi.

Bang 1. Két qua khao sat loai dung mdi ngam trich

Khoi

Khéi Thoi g Tile lweng

A lwong gian x ran - cao

Dung moi a N X
pha ngamt ich long chiet

ran (@) (gio) (o/mL)  trung

binh (g)

Chloroform 50 48 2 1.5 17,162
Carbon ) b
Tetrachloride 50 a8 2 15 1351
Acetone 50 48 2 1.5 12,53°
Methanol 50 48 2 1.5 8,68¢

Ghi chi: Cac chit cdi khdc nhau trong ciing mgt cét thé
hién su khdc biét cé y nghia thong ké ¢ mirc 5%

C6 nhiéu yéu té anh huong dén qua trinh chiét
tach cling nhu hi¢u qua Chlet tach, trong do, dung
méi 1a mot trong nhirng yeu tb rat guan trong can
duoc xem xét trude tién. Trong nghién cliru nay,
dung mdi chiét t6i uvu dwoc khao sat & cac diéu kién
¢b dinh vai s6 1an chiét téi wu duoc trinh bay trong
Bang 1. Két qua cho thiy qua trinh chiét voi
chloroform cho khéi lwgng cao chiét I6n nhat 17,16
g va c6 su khac biét dang ké so véi cac loai dung
mbi con lai. Vivay, chloroform 1a dung méi phu hop
nhét cho qua trinh chiét tach cao chiét tir hat cu dau.

20
17,162 17.222

(=2}

15,310

a

=]

Khéi lugng cao chiét (g)

-

f=1

1:3 1:4 1:5 1:6
Tilé rin — long (g/mL)

Hinh 2. Anh huéng cua ti 1é ran —
lwgng cao chiét

long dén khoi

Ghi chii: cdc chit cdi giong nhau thé hién sur khdc biét
khong co y nghia thong ké o muc 5%

Bén canh dung méi thi ti 1é rin - long ciing anh
huong rét 16n dén hiéu qua chiét tach. Két qua cho
thiy khi tang ti 1& rn - long thi khdi lugng cao chiét
thu duoc tang 1én (Hinh 3). Két qua nay dugc giai
thich dya trén sy chénh 1éch ndng d6 chét tan gitra
mau va dung moi trong cung mot khéi lugng mau
lam qua trinh truyen khéi tir pha rn vao pha léng
dién ra manh dé dat dugc trang thai can bang. Vi
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vay, khdi lwong cao chiét thu dwoc sau qua trinh
ngam trich dwoc nhiéu hon. Cu thé, oti l¢ 1:5 (17,16
g) va 1:6 (17,22 g) cho thdy khéi lugng cao chiét
khac biét khong c6 y nghia. Mit khac, vai ti 1€ 1:3
va 1:4 cho khdi luong cao thu dugc thip hon, do d6
ti 16 1:5 dwoc chon 1a ti 18 tdi wu cho khao sat nay.

15,2b

s~ O

—
0 o N

Khéi lwgng cao chiét (g)
(=2}

S N A

Thoi gian ngim (h)

Hinh 3. Anh hwéng cia thai gian chiét dén khoi
Irgng cao chiét

Ghi chii: Céc chit cdi giong nhau thé hi¢n su khdc biét
khong co y nghia thong ké ¢ muc 5%

Yéu t6 tiép theo dwoc chon khao sat 1a anh
huéng cua thoi gian chiét dén khdi lugng cao chiét.
Két qua cho thay khéi luong cao chiét thu duoc ting
khi ting thoi gian chiét tir 24 1én 48 gid (Hinh 4).
Diéu nay co6 thé 1a do qua trinh chiét xay ra qué trinh
truyén khéi, chat tan trong pha rén tan vao pha long
dé dat duogc trang thai can bang. Do do, thoi gian
ngam tang lén dan dén trang thai can bang chat tan
ctia pha ran va pha long ciing sé ting lam khéi lwong
cao chiét thu dwoc tang theo. Tuy nhién, két qua
ciing cho thay thoi gian chiét cang tang khi hé dat
trang thai can bang thi sy chénh léch nong do chat
tan giira pha rin va pha long khong thay ddi nhiéu,
tire khéi luong cao chiét tang thém khong ¢6 y nghia
SO V&i muc 48 gio khi tang thoi gian 1én 72 va 96
gio; do d6 48 git dugc chon 1a gi tri tdi wu cho khao
sat thoi gian ngam.

Nhu vy, quy trinh chiét tach cao chiét hat cu
dau dugc t6i wu ¢ 2 lan chiét trong dung moi
chloroform, thoi gian chiét 14 48 gid véi ti I¢ nguyén
liéu/thé dich dung méi 1a 1 : 5. Cao chiét thu dugc
tir quy trinh chiét tach dugc tién hanh dinh tinh va
dinh luong ham lugng rotenone cung khao sat hi¢u
lyc tiéu diét sau an tap trong cac thi nghiém tiép
theo.

3.2. Pinh tinh va dinh luwgng rotenone

Két qua dinh tinh bing sulfuric acid 98% va
dung dich iron (111) chloride 10% cho thay trong cao
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chiét co su hién dién cua rotenone va san pham két
tinh rotenone duoc thé hién ¢ Hinh 5 va Bang 2.

H50,98%

Hinh 4. Két qué dinh tinh rotenone (A — B: cao
chiét, C — D: san pham ket tinh)

Dinh tinh rotenone cho thiy trong cao chiét c6
su hién dién cua rotenone va san pham két tinh 1a
rotenone. Dung dich sau phan tng cia san pham két
tinh ¢6 mau ndu dam hon so vai dung dich dugc pha
tir cao chiét. Tir d6 cho thiy ham luong rotenone co
trong san pham két tinh I6n hon trong cao chiét.

Biang 2. Két qua dinh tinh rotenone bing dung
dich sulfuric acid 98% va dung dich iron
(111) chloride 10%

Thuéc thir  Caochiét  San pham két tinh
H,S0498%  Mau dé cam Ma:tu do cam
FeCl; 10% Mau nau Mau nau

Déi v6i phuong phap dinh tinh bang séc ky 16p
mong trong hé dung moi chloroform:n-hexane vai ti
18 7:3, rotenone trong cao chiét xut hién 1 vét sic
ky co gia tri Rf= 0,66 (Hinh 6A), twong tng Vai
rotenone két tinh gia tri Re= 0,65 (Hinh 6B) la cac
vét duoc khoanh mau do trén ban sic ky (phu hop
véi gia tri Re cia rotenone da duogc xac dinh trong
nghién ctru trude (Hinh 6C) (Othman et al., 2015).

Hinh 6. Két qua siic ky ban méng (A. Cao chiét,
B. San pham ket tinh, C. Rotenone chuan)

Ngoéj ra, phén tich dinh lugng rotenone trong
dich chiét bang LC/MS/MS cho thay ham Iuong
rotenone c6 trong dich chiét 1a 0,14%.
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3.3. Két qua khao sat hiéu lyc tiéu diét siu
an tap
3.3.1. Khdo sdt cdc yéu té anh hwong dén hiéu
lyec tiéu diét sdu an tap

Yéu t6 dau tién dugc chon khao sat 1a ndng do
phun thudc 1én sau va thoi gian phun thude. Két qua
khao sat ndng do phun cuia thudc 1én sau va thoi gian
¢6 hiéu luc tiéu diét dugce trinh bay trong Bang 3 va
Hinh 7. Thi nghiém dugc thuc hién vai 4 nghiém
thuc khao sat so véi doi chimg va 2 1an lap lai.

Bing 3. Két qua sau chét theo ndong d9 thudc
phun va thoi gian chét (n=2)

Nong Thé Sb6

S6 sau chét (con)

Nghigm d¢ tich sau

thirc (/L) (mL) (con) l1h  2h 3h 4h
DC 0 25 10 O o 0 o
NT1 5 25 10 05 20 35 55°
NT2 10 25 10 1,0 35 45 7,0
NT3 15 25 10 35 65 85 107
NT4 20 25 10 60 75 95 100

Tong s6 sau chét 11 195 26 32,5

Ghi chii: Cac chit cdi khac nhau trong ciing mot ot thé
hién sy khdc biét c6 y nghia thong ké ¢ mirc 5%

Két qua cho thiy s6 lugng sau chét tang khi ting
nong d¢ cua thude. Trong d6, mic nong do 20 g/L
¢6 s6 lugng sau chét nhiéu nhat so véi cac ndng do
khac nhung khéc biét khéng ¢ ¥ nghia so véi miac
ndng d6 15 g/L. Dic biét, @ mdc thoi gian 4 gio sau
khi phun thi téng s6 luong sau chét & cac nghiém
thire 1a nhidu nhét (32,5 con) va c6 su khac biét hoan
toan so véi cac méc thoi gian con lai. Do do, néng
d6 thubc t6i wu dé tidu diét sau an tap 1a tir 15 g/L
teong ung 0,01% rotenone, cung thoi gian ¢ hig¢u
lyc 12 4 gid sau khi phun dé han ché hién tuong giam
hoat tinh ctia thuéc do ton tai qua 1au trong diéu kién
tu nhién.
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Hinh 7. Anh huéng ciia ndng d phun va thoi
gian dén hi¢u lyc tiéu diét sdu in tap
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Vi nong do thuf}c 15 g/L va thoi gian c6 hiéu
lyc t6i wu 1a 4 gid, yeu to tiep theo duoc chon khao
sat 1a thé tich thuoc phun 1én sau an tap. Két qua caa
khao sat dugc dugce trinh bay ¢ Bang 4.

Bang 4. Két qua sau chét theo thé tich phun (n=2)
Nong Thé S6  Thoi

Nhg,hiém 4o tich siu  gian h;Sé sau
thirc (/L) (mL)(con) chét (h) St (co)
NTL 5 15 10 4 65
NT2 15 20 10 4 78
NT3 15 25 10 4 10°
NT4 15 30 10 4 95

Ghi chu: Cac chir cai khac nhay trong cung mgt cot thé
hién sw khac biét cé y nghia thong ké ¢ murc 5%

Két qua cho thiy & cac nghiém thic khao sat thi
mirc 25 mL ¢6 s6 lwong sau chét nhidu nhét (10 con)
S0 V6i cac muc thé tich con lai nhung khac biét
khong ¢ ¥ nghia so vi mac thé tich 30 mL (9,5
con). Vi vay, thé tich thudc phun phi hop dé tiéu
diét sau an tap 13 25 mL. V&i cung thé tich phun nay,
kha nang tiéu diét sdu an tap cta con duong vi doc
va con dudng tiép xuc ciing duoc khao sat (Hinh 8).

—_
(=]
le-o—

6 .

S6 lwgng siu chét (con)
-
-

== Tiép xtc ** ® -+ Vi dc

'l‘zhfji gian chét (i} !
Hinh 8. Khao st con dudng giy doc dbi véi sau
in tap (nong dg: 15 g/L, theé tich: 25 mL)

Hinh 8 cho thiy méc thoi gian 1 va 2 gio thi kha
ning tiéu diét sdu an tap qua tiép xtc cho tét hon
con duong vi doc. Két qua nay c6 thé giai thich do
thudc dugc phun tham thiu qua 16p biéu bi trén sau
dat nguong gay doc tiéu diét sau. Tuy nhién, hi¢u
lyc tiéu diét c6 phan giam di & moc thoi gian 3 va 4
gio do thudc bam trén sdu gan nhu da kho cing cac
anh huéng ciia moi trudng nén 1am giam hiéu lyc
diét sau. Mat khac, & méc thoi gian 1 va 2 gio cho
thay hiéu lyc tiéu diét sdu qua con duong vi doc thap
hon tiép xtc do luong doc t§ chua dén ngudng giy
ddc qua duodng an tryc tiép tir rau da phun thudc. O
méc thoi gian 3 va 4 gio, hiéu lyc tiéu diét sau thong
qua con duong Vi doc lai ting cao khi lugng doc to
da tich tu dat ngudng gay doc. Bac biét, & muc thoi
gian 4 gio thi hiéu luc tiéu diét sdu cua ca hai con
duodng 1 gan nhu twong dwong nhau nhung c6 thé
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thiy con duc‘mg Vi doc c6 uu d@ém hon do thuéc sau
khi phun s& tham thau truc tiép qua duong an lam
hiéu luc tiéu diét dugce kéo dai.

Tom lai, hiéu lyc tiéu diét sau in tap t6t nhat da
dugc ghi nhan sau 4 gio phun thudc, nong do thudc
la 15 g/L tuong Gng v4i ham Iugng rotenone 0,01%
Vi thé tich phun 25 mL & cac nghiém thic khao sat
trong thi nghiém. Mat khac, két qua khao sat anh
huong chinh dén hiéu lyc tiéu diét sau an tap ciing
dugc ghi nhan qua con duong vi doc béi tinh truc
tiép, hiéu luc kéo dai trong 4 gio qua s6 lwong sau
chét & ngudng gay doc.

2.3.2. Panh gid hiéu lyc tiéu diét sau an tap

Sau |§hi thuc hién SO sér}h hoat tinh sinh hoc cua
cao chiét va san pham két tinh, két qua cua thi
nghiém dugc trinh bay ¢ Hinh 9.
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Theoi gian (h)
Hinh 9. Két qua so sanh hiéu luc tiéu diét sau in
tap cuia cao chiét va rotenone két tinh (nong do:

15g/L, thé tich: 25 mL)

Két qua khao sat cho thy tai cac mdc thoi gian
tir 1 dén 4 gio, hiéu luc tiéu diét sdu an tap cua cao
chiét hat cu dau va rotenone két tinh cho két qua
tuong dwong nhau. Vi viy, cao chiét duoc thu
nghiém phdi ché thanh ché pham sinh hoc Yam
Bean 0,03 EC dé danh gia hiéu luc tiéu diét sau an
tap o v&i cac san pham cing loai Neem nim (chura
hoat chit azadirachtin 0,3%) trén thi truong. Ché
pham sinh hoc Yam Bean 0,03 EC duoc pha ché véi
nong do cao chiét 1a 37,5 g/L dat ham luong hoat
chat rotenone 0,03% va gidi han pha lodng vao nuéc
tirndng d6 0,01 —0,03%, cac hoat chét sinh hoc khac
chiém 4,86% vé khdi lwong, dung méi dugc sir dung
trong pha ché san pham 14 acetone v&i lwong vira du
cho 500 mL. D& so sanh hoat tinh sinh hoc, ché
pham sinh hoc Yam Bean va ché pham sinh hoc
Neem nim dugc pha loang & néng d6 0,01% va thé
tich st dung 1a 25 mL dugc phun trén 10 con sau
cho mai loai. Két qua cho thiy & cac mdc thoi gian
khao sat tr 1 — 3 gio thi hiéu lyc tiéu diét siu cua
ché pham Yam Bean thap hon so véi san pham
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Neem nim thuong mai. Tuy nhién, sau 4 gio tuong
ng voi thoi gian dat higu lyc tidu diét téi wu sau khi
phun 2 loai san pham cho hiéu luc tiéu diét twong
duong nhau. Vi vdy, hoat chat rotenone duoc phéi
ché tir cao chiét hat cu dau cho ché pham sinh hoc
Yam Bean 0,03 EC c6 tiém ning s dung twong
duong véi cac san pham sinh hoc dang luu thong
trén thi treong hién nay.

fiu chét (con)

g siu cl

o A
S0 luwgn

@ Yam Bean « - #« - Neem nim

1 4

3
Thiri gian (h)
Hinh 10. Két qua so sanh kha niing diét sau ciia
san pham Yam Bean véi san pham thwong mai
Neem nim
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