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1. MO PAU

Mot trong nhirng nguvén nhan gay ton théat cho viee dir trir va bao vé cac kho tar
tich trir hia, gao va cac loai hat khac 1a sir pha hoai cia sau bo.

Tir xa xiwra, con ngudri da ¢6 nhién bién phap dé chong lai cde loai sau bo hai ki
bang viee sir dung nhieu loai cay ¢6 khac nhau. Nghanh nong nghiép & cac nwdc tien tié
cung da tap trung nghien ciru cac loal thude trir sau hai kho tir cay ¢b (eic trir san). don
vat (mot loai vo so chau My) va cice thuée hod hoe tong hop khéc,

Nhu cau thude trir san hai kho mrée ta rat cap ha(‘h vi mréc ta phdl dur trir mu
lrong lom lua, gao, ngo. cac loai dau , lac, virng v.v... ¢ quy mo cac kho tang lén (Ch
Dir trir Quée gia, cic kho tang cia Tong Cong ty Lirong thue, ciia Quéan doi...) va nhi
lia & quyv mo cac ho nong dan.

O cic vimg nong thon, tir xa xwa, nhan dan ta da sir dung la xoan de bdo qué
cac hat vi khoai, san sav kho, & cac nude khac con sir dung 14 ho tieu, cice trir sau, ci
Neent, ld na. hat na dé trir sau hai kho. Hién nay Cuc Du trir Quéc gia dang thir nghie
ché pham Gu Chung ring - thudc trir sau nguon géc thao moc nhap tir Trung Qudc ¢
trir sau. Mot so doan cia My, Canada cung da gidi thieu cdce thude trir sau hai kho ¢l
tir vo 50 hav tong hop hod hoe tren co s& cai tién edu tao hoa hoc cia pyrethrin,

Prakassh Arnd va cac cong s da cong bo cde nghién ciru thude trir san dé bao qu
hat tir la xoan, ho tieu, cay Nigella Sativa va Piper Guinuse [1].

Yeou can chat hrong cdc thude trir saun hai kho ¢6 nhirng die diem rieng so véi c
thude trir san khac. D6 1. tride hét ching phai ¢6 tic dung len cic loai san hai kho ¢
& mrde ta chi véu la cde loai sau phd hoai lia, gao, thar dén la cac thuée nay khong dwe
co doe tinh cao, khong duoe 6 c¢ae tae dung phu nguy hiém vi ching da dwec diung ti
xtie voi hirong thue (Ina, gao) ma con nguoi sir dung.

be tai nghien oiru thuoe trir san hai kho BACNA la mot phan cua de tai KHC
V208B nghén cren sdn rudt cdac ché pham hod sinh hon hop (NH) trong bdo vé thuc i
do GS. TS Pham Thi Tran Chau lam chu nhiém thudc chirong trinh cong nghe sinh h
Quoc gia 1996-2000. De tai dwoc thue hien tai phong thi nghiém Hoa sinh 8, Lang |
Ha Noi tren co s& phai hop vai Cue Dar treie Quoce gia.
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Mue tien ena de fai la nghien evrn quy trinh dieu ché thude trir san hai kho tir ea

e cay bach bo la nhiimg nguven hien da diree 91 dung trong v hoc ¢o truven, it do
I- hrere khoa hoe hien dai L T fl‘mii la ¢o tac d]11!a_=_; 1Ot (-!umg lal cac ]u;_qa sau ho.

[ren s s dése thar tae dung trir sau eva 2 cav trén va che pl:."i'm BACNA & phon

whien vic oot so kho thuoe Cue D trivr Quae quée gia véi hy vong san xuat dirg

| loar thnoe trar san hal kho ¢6 tac dung tot, 6 doce tinh thap, ¢6 gia tri sir dung a
{ €0 kha nang san xuat & quy mo lon. va ¢6 gia thanh hop Iv dé gép phin vao vie
(quan cac loai ia. gao va cac san pham hat & nirde ta ca o quv mo kho tang lon,
CELV e nrng l.:_: oia (dinh
Be ticn hanh theo nréng d6, ching téi da tim hiéu cie loai sau hai kho chi yvé
niroc ta va tren co so do breae dau da chon 2 d6i tuong dé thi nghiem chinh la:
Aot 2H0 .“i!up!'}.ilhln orvzae [
Mot nge Lot ‘.u_xr :h':_l [.LI}IU[JIHI] CASTATIIEeNL ||!’}J:~L1
Agoal ta ching toi con birde dau thir nghicm véi san xanh Papilio popytes L.
2. NGUYEN LIEU
2.1 Na: Annona squamosa L

Ho na Annonaceae. La cav an qua dwoc trong pho bién ¢ mrde ta va nhieu nud
{ i AL Chan My

Anonain
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Cay nhé cao tir 2 dén Hm. than tron. vo rap, phan phieu canh 14, la moc 50 le Linl
e, nhion hai dau. dai tir 7-10 cm, 10ng 3.10 ¢, hai mat nhan, meép nguven, criony
nh. Hoa man vang nhat, moc rieng 16, mi xuong. Qua kep. thit day. qua mong Lind
{ mau xanh nhat gom nhieu mui, thit qua trang, mem, thom, ngot. ngon, moi my
va mot hat hinh bau duc, vo crng man den nhanh. Cay ra hoa vho thang 3 hoac thang
mia qua vao thang &.11. Cay na dugt trong nhieu o Lang Sou, nhat 1a & huven Ch
g, na con duac trong nhieu o Chi Linh (Hai Duong). Dong Trien (Quan Ninh}, I
n. Tai Lac(Hoa Binh), Tho Xuan, Lang Chdnh (Thanh Hod) vh & Nam Bo. Trung Bg
hot €O truyen Viet nam dung 14 na. hat na dé 1am thuoce va lam thuoc diet con fring
Thanh phan hod hoc chii véu cia 14 na, hat na la cac alcaloid: anonain cystin
penamin, 1ong vo. than canh na ¢6 liriodenin.
Tir nam 1947, Happer sh va cdc cong sy & Anh da xac dinh cay na 6 tac dung die
s triang!(2].
Gau d6 da co nhieu tai lieu cua an Do, Bangladet. uc, Philiphin. Trung Quoc [3. 4
' cong bé tac dung diet cong trung cua hat na, 14 na. vo cay na...
Nam 1978, cac nha khoa hoc An Do da cong bo hat na co tac dung chong lai mo
wao (6], _
Tai Hot nght Quoe Te ve Thuoc trir san nguon goc thire vat - cay Neem tai Nairok
wam 1986, cac nha khoa hoc da cong b tac dung tri gan hai kho ena hat na, 1 na, I
xoan. cay Neeni.
Adna Cavé nam 1997 da cong bo ve tac dung ie ché khéi u, diet con frimg va it
ché mien dich ctiia Na Brezil Annona coriacea [7].
Pé nghien ciru kha nang thu hai 1a na. ching toi da di khio sat & uhieu dai phuon
nhnr Lang Son, Thanh Hoa. Hoa Binb, Quang Ninh, Tien Giang, Dong Nai va cae di
didm co kha nang khai thac lon 14 na la huven Chi Lang & Lang Son vi na la dac sa
Qe trong khip noi & ving nay.
Ngoai ra. do qua na dugc ban nhieu & cac thanh phd 1ém nen hat na ¢6 the tl
e & Ha Noi, thanh pho Ho Chi Minh.

2.2. Bach bo (Day ba mroi) §temona Tuberosa Lour

Thuoe ho bach bo Gtemonaceae,

La cav leo, dai khoang 6-8m. than nho, nhan. La moc déi hoac so le. co cuong,. hi
tydi tim, than hinh cung 40i 10 trén mat vol nhieu gan ngang khace nhau, hoa vang
moc ¢ ke la, 6 miti thoi. Qua nang dai 30-40cm, duong kinh tir 1.2-2.5 cm. mau tri
vang, vi ngot, sau rat ding.

Cav moc hoang & nhieu ving 1img nui phia Bic va mien Trung nurae ta.

Hien nay nganh Do khai thac bach bo viri s0 lrong lon aé ché bién lam th
ho. Cac dia phuong 6 nhien bach bo 1a Hoa Binh, Thai Nguven. Thanh Hod.

Thanh phan hoa hoc chit véu cia bach bo 1a alcaloid & et va & la trong do ¢
trong nhat la stemonin va tuberostemonil. stemoanil. stemonidin, stemotinin, tuber
mospironin (7. 8.

Nam 1978, cac nha khoa hoc Nhat Ban da cong bo tac dung trir sau ctia ale
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tecsophvihn lav tir i cav bach bo Nhat Ban Stemona japonica [10]. Nam 1985 va nam

cad tihia khoa hoe Toang Quoe da xac dinh en bach bo ¢ tae dung trir san bo (11

Bich bo

Tuberostemonin.

Nhirng tia1 hea nav phin hop val kinh mghiem co truven cua nhan dan ta la dung cn
ho de diet muot, ran, rep, tri ginn ngoai cong dung chira ho.

Cliang toi thu ha biach bo & huven Tan Lac tinh Hoa Binh vdi trw hrong doi dao.

3. CAC PHUONG PHAP CHIET XUAT
CAC ALCALLOID TRONG BACH BO VA NA

1. Plurong phap chiét xuat hon hop alcaloid tir ¢ bach bo
(1 bach bo Stemona tuberosa diroe thu hai ¢ Tan lac - Hoa Binh thang 5 - 1998
Rira sach. cat nho, sav kho, tan nho.
Lav 2kg bot tho cong 2 Iit dung dich NH,OH 10% tron deu i 1 dem.
Cho them 16 lit chlorofoc, lae déu dé 1 ngav dém
| .o -;;f.x]| chilotrotoe (dich B
(op cac di h chlorofoe A va B

7 Ht dung dich H, 50,4 10Y

—s
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Gan rieng lav lop acid (Dich C).

Tiwep tuc loe dich chlorofoe véi 0.5 lit dung dich H, S04 10%.

Gan rieng lay lop acid (Dich D).

Gop cac dich Acid C va D.

Cho thém vao dich acid dung dich NH;OH 20% cho dén pH=10 xuat hien két tia

“hiet tha nhiea lan bang chlorofoc.

Cho dung dich chlorofoc vao cée ¢6 chira 50g Nay, SOy khan, Dé vén 2h. Loc dic|

hlorofoc, boc hoi tren noi cach thuy cho dén kho.

°C cho dén khi ¢6 trong lirong khong doi.

Sav & nhiét do 8(
Can dwoc 18,2g. -
Tinh hieu xudt: 0.91 % hon hop alcaloid trong bot dwoc lieu kho.
Xdc dinh alcaloid bang;:
4+ Thuoe thir Dragendorf: + + +
+ Thuée thir Busada: + + +
+ Thuoc thir Mave: + + +
Sac k¥ ban mong Silicagel (Dirc) trién khai bang he dung méi
Chlorofoc m - methanol 95:5
Hien mau bang thude thir Dragendorf nhan duoc 7 vét vai cac:

Rf =024 Ri=031 Rf=1043

Rf =047 'RE=088 Ri=070

Rf = 0.86

Trong d6 vét ¢6 Rf = 0.56 1a lém nhat.
Da tifnu hanh tach rvieng chat nay bang cdc phuong phap sic kv ban méng dieu ch

va sac kv long cao ap. Chat tren dwrge kv hieu la BB5.

3.2. Phuong phdp chiét xudt hon hop alcaloid tir 14 na

L

La na dwoc thu hai vao thang 9 nam 1997 tai Chi Lang - Lang Son.
Rira sach. sav kho.

Tan nho.

Lav 3kg bot tho + 3 lit dung dich NHyOH u trong 1 dem.

Cho them 24 lit chlorofoe, lac deu.

Dé mot ngay dem.

Loc dich chlorofoc (dich A)

Phan ba cho thém 15 lit chlorofoe, tron déu dé mot ngay dénm.

Loc dich chlorofoe (dich B)

Gop ecac dich A va B,

Lai vai 1 lit dich Hy S50, 10%

Gan rieng lav lop acid (dich C)

Tidp tue lic dich ehlorofoe véi 0,7 lit dung dich H>50, 10% (dich D).
Gop cac dich C va D. Cho them vao dich nav dung dich NH,OH 20% cho dén pl

Xuat hién tua,
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Chiét tia nhien lan bang chlorofoc.
Cho dich chlorofoc vao coc ¢6 chiva 7T5g Nay S0, khan,
De ven trong 2h. Loe dich chlorofoc. boe hoi trén noi cach thuv cho dén khi he
[ 2110
Sav & nhiet do 80VC' cho dén khi trong hrong khong doi, can duoc 48g.
Tin hieu xuat 0.16% hou hop alcaloid.
Xdc dinh alecaloid bang
+ Thir Dragendorf : + + +
+ Thuoe thar Busacda: + + +
+ Thuoe thir Mave: + + +
+ Thuoe the Frod: + + +
Sac kv ban mong Silicagel (Dire ) trién khai bing he dung moi:
Chlorofoc - Benzen 90 : 10
Hien mau bang thuoce thir Dragendorf nhan dwroc 6 vét vai cdc:
Ri=029 Ri=038 Rf=1041
Ri=049 " Rf==03a8: RE=-2073
Trong d6 vét ¢6 Rf = 0.58 la lén nhat .
Ba tien hanh tach rieng chat nay bang cac phuwong phap sic kv ban méng dieu ch
va sac ky long cao ap. Char tren duge kv hieu la LN5.

3.0 Phuong phap chiét xudt hon hop alcaloid tir hat na

Hat na thu dwroc tiv nhing qua na chin hai & Chi Lang - Lang Son thang 8 nar
1997, Rara sach, sav kho. xav nho.
Chiet 1kg bang plhwong phap ular chiét 1a na. Thu dwgc 2.5 g hon hop alcaloid.
Hieu xuat 0,25% so vai hat na kho.
Xae dinh eac alcaloid nhw véi cae lealoid 1a na dén do cac phan img +++.
Sdc kv bian mong silicagel (Dire) trién khai bing hé dung moi
Chhiofoc - benzen 90:10
Hien man bang thuoe thir Dragendoif nhan d 5 vét vai cac:
RE=0.26" 'Rt =032 Hi=046
‘B =008  -Ri= (28
Trong dé vét ¢ Rf =0.46 1a 1dm nhat.
Pa tien hanh tach rieng chat nay bang cac phirong phap sac kv ban mong dieu ch

<A ke long cao ap. Chat trén dirge kv hien 1a NH3.

1. PIEU CHE CHE PHAM BACNA DE THI NGHIEM TRU SAU HAI KHO
THU TAC DUNG CUA BACH BO VA NA bOI VOI SAU HAI KHO

I.1 Diéu ché cac dich chiét

4. 1.1 Dich chigt cua bach bo
Lav 10kg ¢ bach bo tiroi thai lat méng 101 dun sot lgior vai 100 Lit nweoc, loc la

e cho them 40 1t mrde vao ba, dun soi tiép 1 gicr. loc lay dich chiét.
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Gop dich chiét Tan | va lan 2. bée hoi cho dén con 10 lit, Pe nguoi dong chai (Jich
ar CBB).

4. 1.2 Dich chiét la bach bo kha

Lav 10kg 1a cat nho voi chiét va bé hei nlar trén dwoc 10 lit (dich LBB),

4.1.4. Dich chiét ld na kho

Tien hanh nlur vor la bach bo. tir 10 kg 14 na kho nhan dwoce 10 lit dich LN,

4-1.4. Dich chiét hat na

Lav 2.5kg hat na tan nho roi chiet véi 25 lit mrée, dun soi trong 1 gié. loc lav dich
wt. them 10 lit nwde vao ba, dun soi trong 1 gig. gop hai dich chiét boc hoi con 5 lit
ch HNJ.

4:1:5. Dung dich BACNA

Tron deu 10 1it dich chiét ¢ia bach bo va dich chiét 1a na seé nhan diroe 20 lir dich
\CNA. Déng chai 0.5 lit.

2. biéu ché bot BACNA

Theo veu caun cia Cuc Dir trir Quoc gia nen thir cac ché pham duéi dang bot de
o quan cac kho thoe lén. chiing t61 da tién hanh dieu ché bot BACNA nhu sau:

Lav 20 lit BACNA. ¢6 kho cach thuy cho duge cao dac sanh.

Them bot 1a na 50g.

Them bot hat na 50g

Va tinh bot dem hit am.

Cho vira du dé sdv kho. tdn nho thu duoce 1 kg bot BACNA

3. Thir téc dung sinh hoc

Qua tim hiéu thi cac loai sau hai kho chinh & mrée ta la:

- Mot gao Sitophilus orvzae L.

- Mot ngo Tribohum Castameum Hebst.

Ching toi ¢con thw tiac dung len sau xanh Papilio popvtes L.

Tien hanh thir nh sau:

Chia lam 5 16 gom ¢é: 50 mot gao; 50 mot gao (& giai doan sauj: 50 mot ngo: 20
u xarh. |

Lo 1: Phun nudece cat

Lo 2 : Phun dich CBB.

Lo 3: Phun dich LBB.

Lo 4 : Phun dich LN.

Lo 5: Phun dich HN.

Nhan xét sau 15 phit phun:

Lo 1: Cac sau bo van song binh thwomg.

Lo 2: 26 mot gao chét; 27 mot ngo chét; 12 sau xanh chét

Lo 3: 24 mot gao chét; 26 sau mot gao chét: 23 mot ngo chét: 11 sau xanh chct

Lo 4: 42 mot gao chét; 40 mot ngo chét: 15 sau xanh chét

Lo 5: Cdc sau bo déu chet hét.
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5. THU BOC TINH TRUONG DIEN VA BAN TRUONG D IEN

G.b. Thir trén chuot

Choot nang frang binh 18 gr chia lam b lo.

Lo 1: 20 con chuot an udng buih thirdmg,

Lo 20 20 con chuot an nong binh thwdong va moi ngay 1 con cho uong 1 ml dw
aicn BACNA

Lo 3 20 con chuot 1 con cho nang CBB/ngav

Lo 4 20 con chudt 1 con cho uong LN /ngay

Lo 50 20 con chuot 1 eon cho nong HN/ngay

San 10 ngav, can trong hrong va xem xét bén ngoai, sau dé mo chuot.

Qua thir nghiem. cae 1o thir cho uong van khoé manh, binh thuong. tang trong t

-

5 7Y khi mo. cac co quan noi tang van binh thirong.
i 0 Thit trén thé (nang trung binh 1.8 kg)

Chia Ll 5 1o,

“Moi 1o 6 tho.

Lo I: Tho an uong binh thirong.

Lo 2. Ngav cho mot con uong 20 ml dich BACNA

L6 3: Ngav cho mot con uong 20 ml dich CBB

Lo 4: Neay cho mot con uéng 20 ml dich LN

Lo 5 Ngav cho mot con uong 20 ml dich HN

Nuoi lien tue rrong mot thang,

Sau do cani tho, trong lirong tang trung binh 6 - 10% the trang thd van khoé man/
ih b nhen.

MG xem xét noi tang van binh thuong,

Két luan: Vai lien cho uéng trén, cac dich BACNA, CBB, LN, HN khong gay d«

tinh tren chuot va khiong gav doc ban truong dién. ;

6. KET LUAN

Viee nghien cirn cdae thude trir sau sinh hoc 14 nhu ¢iu rat bire thiet hién nay & md
ta. Tir nhien nam nay, viee sir dung qua rong rai cac thude trir sau hoa hoce da gay nhié
thiee hat nghiem trong cho site khoé ciia cong dong va sir phat trién ben vimg cia ne
nows nghiep Viet Nam. Trén thé gidi hien nay dang sir dung 9.000 loai thuoc trir sau he
oo nhiéu chit trong so d6 da gay ra tac dung nguy hiém véi con ngudi. Nhieu chat ¢
i1 hardng xan toi the he twong lai, tac dong xau 161 cac gen sinh hoc,

Viée nghien ciru sdn xudt cac thude trir sau sinh hoc 1a nham gép phiin khiac phn
40 ahwroe didm tren ctia thude trir sau hod lﬁ_)f:. -

O mrdce ta viee nay lai cing ¢6 v nghia lém hon vi chiing ta 6 mot ngudn thire vi
shiwong phit va da dang va chiing ta ¢6 thé sir dung nhirng tai nguvén ¢6 san trong nuc
10 v tiic mot phan thude trir sau, nhat la loai thudc trir sau hai kho.
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Tren theé gidi ngudi ta da siv dung nhieu loai (‘!1(? pham phong trir san bo tir ¢y
rir sau tir cay xoan an do (Neem) va nhieu cay khic. O mot 6 nmrde con két hop thaoy
rir siu nguon gée cay ¢o vai cie thude trir sau nguon goc vi sinh vat nhir BT

O niwr6e ta thoi xa xwa, & nhitu noi ngwrai ta da biét sir dung la cay xoan, en hacl
)0. 14 na, hat na, 1d binh bat, day dudc cd, hat cii dau, thuée 14, thude lao dé lam thud
‘rir sau, diet chay ran, bo chét, rudi mmoi, & nhiéu vimg da biét ding la na. bach bo ¢
ao quan hrong thire.

Tir nhieu nam nav. nhieu co s& da nghien oir san xuat thuoc trir sau tir thuoe la
huoe lao, tir day duoc ca...v.v. Cong ty Thien Nong da va dang san xuat thuoc trir sa
aguon goc thye vat.

Nhom nghién ciru chiing t6i da di sau vao kinh nghiém ¢6 truyen cia nhan dan tq
A ding cac ché pham cla cay na va cay bach bo dé nghien ciru thude trir sau hai kho.

Viee nghien civu cac chié pham trir sau tir na va bach bo cing dwge chu ¥ rat nhies
trong may chue nam gua & nhieu mrée trén the gioi.

Trén nghien ciru thuee dia & nuée ta ching t6i chon hai loai: en bach bo va ld na li
uhirng thir ¢6 kha nang khai thdc vai trir luong 1on dé sau nay cd the san xudt mot s
hromg 1ém thude trir sau tir cde nguven lieu nay.

Dong thoi, ching toi cung chi v nghien ciru hoat tinh sinh hoc cia hat na va I
bach bo.

Trong ba nam vira qua, chiing toi da tap trung chn v vio ché pham BACNA li ho
hop dich chiét cua en bach bo va 14 na. Da nghien eiru tac dung triv sau, nhat la sau ha
kho ¢ia chée phé'_fui nay, doug thoi da nghien airu bude dan doe tinh cap va doc tinh ba
dién trudmg cia BACNA, ciia dich chiét 14 na, hat na, i biach bo. Da nghien cirn qu
trinh san xuat thir BACNA dang dung dich va dang bot.

Céc thi nghiem cho thay cac ché pham nav khong gav ra nhirng phan irng doc ha
nguy hiem. Cuang can ndi thém ring v hoc ¢o truven Viet Nam cung nlr nhieu mrd
khac da sir dung e bach bo, ld ua lam thude dieu tri mot s6 benh tat khae nhau.

D6 cting 1a mot co s tot de ching toi chon lira nghien ciru san ché pham BACN/
de trir san hai kho. :

Burge dau chung toi cing da nghien ciru thanh phan hod hoc cua bach bo v na v
xac dinh cae dwoe lien nay ¢o elinra nhien Alealoid. Ching tor da tach diroe cie Alcaloi
chirh -

bong thén trong this gian tai ching toi sé cho tiep tue thir nghiem BACNA tre
thire dia trong viee bao ve mot vai kho tang cia Cue D trir Quoc quoc gia va ci viee s
dung ché pham nay de phong trir mot s6 san benh & quy mo gia dinh de bao quan hron
thre.

Lé&ri cam on: Ching toi hét sive cdm on GS.T'S Pham Thi Tran Chau chu nhier
e tal, cam on ban lanh dao clurong trinh Cong nghe sinh hoe Quéce gia va ban lanh da
Lien hiep Khoa hoe San xuat Cong nghe mdi da chi dao ginp do clning (o trong vid

thire hien de tai suét 3 nam qua.
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STUDY ON THE INSECTICIDE - BACNA

Le Doan Dien, Phan Quoc Kinh, Nguyen Linh Chi
Center for Development of Biochemistry
Le Van Tu

Department of National Reserve

Chemical Insecticides are used largely in Vietnam. There are a lot of cases ¢
1o xication by toxicity of these insecticides.

For limitation of that toxicity, scientists have study on the production of Insecticide
piovared plants, especially from medicinal plant. The insecticides, isolated from plant ar
[ toxie than chemical insecticides.

Vietnam produces every vear a lot of millions tones paddy. so the storage of padd,
vy difficult and important, because there are many kinds of insects, devastating padd
i e of store. ;

From interesting experiences of Vietnam farmers and from traditional medicine c
\wonam. We have studied liquid BACNA and powder BACNA prepared from Annon
sauamosa L and Stemona Tuberosa Lour.

The natural resource of two plants is abundant in many regions of Viet Nam. W
have determinated:

- The liquid extracts of very plant and BACNA have strong insecticide activity
fiel ting against ‘ntaphl}ua orvzae L. And Tribolium castameun Herbst .

- Two plants contain alcaloides and they are not toxic to animal, used in thf‘ Stud:
on ity acute toxicity.

- We have studied the methods for production of liquid BACNA and powder BACN!
fo: esting in the paddy stores of "Department of National Reserve”



