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KHAO SAT HAM LUONG CUA BA HOAT CHAT SINH HOC CHINH TRONG
DAU HAT NEEM (Azadirachta indica A. Juss.) TRONG TAI VIET NAM

VU VAN PO, NGUYEN TIEN THANG, NGO KE SUONG

Mot trong nhitng gidi phdp xay dung nén
nong nghiép sinh thai bén viing 1a giam &p luc
str dung thudc hod hoc, tang cuong su dung cac
loai ché phdm bdo vé thuc vat sinh hoc than hitu
v6i moi truong, vira ¢6 tic dung phong trir sau
hai vira bdo dam nang suat, pham chat cta cay
trong va khong gay 06 nhiém moi trudng. Mot
trong nhitng ché phdm nay 1a ddu neem duoc
chiét xuat tir hat cay neem (Azadirachta indica
A. Juss.) con c6 tén goi 1a xoan 4n do va xoan
chiu han (tén dia phuong).

O Viét Nam, trong mdy nam gin day, da c6
mot s6 nghién ctu st dung dau neem phong trir
sau hai, nhu st dung dau neem dé phong trir bo
ha khoai lang (Cyclas formicarius F.) c6 hiéu
qua & nong do phun 15 ppm [4]. Con & nong do
xu 1y 200 ppm cho thdy diu neem lam giam su
ky sinh, su sinh san ctia bo ha d6i véi khoai lang
va ¢6 téc dung xua dudi bo ha dén ky sinh [5].
Duong Anh Tuén va cs. (2002) da cho thay cac
phan doan diu neem thu duogc trong phong thi
nghiém c6 hoat tinh gay ngdn an cao d6i véi sau
khoang, chi s6 gay ngan an dat dén 87% khi xtr
1y 6 nong do 1% [1, 2].

Hoat chat chinh trong nhan cta hat neem 1a
azadirachtin ciing di dugc chiét tach, tinh sach
vGi do sach dat 92% [2]. Hau nhu chua cé tic
gia nao xdc dinh ham luong clia cic hoat chat
sinh hoc azadirachtin, salanin, nimbin trong
nhan cta hat neem, ciing nhu trong diu va banh
dau cta hat neem trong tai Viét Nam.

Hién nay, riéng tinh Ninh Thuén, di c6 gan
400 ha cay neem trong tap trung dia cho qua
(trong t6éng s6 1.718 ha di trong), udc tinh dat
5-10 tan qua/ha; day la ngudn nguyén liéu dé
san xudt thuoc bao vé thuc vat ¢6 gia tri.

Budc dau da tién hanh khao sat quy trinh ép
dau neem va xdc dinh ham lugng cta 3 hoat
chat ¢6 hoat tinh sinh hoc trong dau lam co s&

Vién Sinh hoc nhiét doi

dé xay dung quy trinh san xuét thudc bao vé
thuc vat (BVTV) tir dau neem & quy mo pilot.

Dé tang hiéu luc tdic dong clia ddu neem,
chiing toi tién hanh phdi tron dau ép tir hat neem
4-5 tudi trong tai Ninh Thuan véi bot Bt va khao
sat hiéu luc gay chét ctia ché€ phdm nay trén sau
xanh va sau to.

I. PHUONG PHAP NGHIEN CUU

1. Nguyén liéu

Qua neem dugc thu hdi tr cay neem 4-5
nam tudi trong tai tinh Ninh Thuén, 1Am sach v
va thit hat, sau d6 phoi kho hat trong béng dam
hoic say kho & nhiét do 50°C. Hat dugc tach vo
14y nhan hat dé ép dau.

2. Thiét bi va héa chat
Mady ép dau thuc vat KOMET Model D 85-

1G (Diic); mdy sac ky long hiéu sudt cao

(HPLC); mdy sac ky khi (GC); may tron; mdy

c6 quay chan khong; dung mo6i métanol va

étanol.

3. Phuong phap nghién ciu

a. Phuong phdp ép lanh
Str dung may ép dau chuyén dung KOMET-

Diic dé ép ddu tir nhan hat neem & nhiét do

khong ché tir 35°C dén 45°C.

b. Phuong phdp xdc dinh ham luong cua cdc
hoat chdt sinh hoc trong ddu va bdanh ddu
neem trén HPLC

- Xt Iy mau:

Can 20 g hat neem, nghién nhé thanh bot
min va chiét rit v6i 200 ml métanol (MeOH) tir
1,5-2,0 gio, lap lai quy trinh nay 5 lan. Cac
dich chiét dugc gom lai, co6 trén may co6 quay
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chan khong & 50°C con 10 ml. Loc dich c6 qua
mang loc 0,45um va xdc dinh ham luong cua
hoat chit trong dich loc trén HPLC.

- Dinh lugng cic hoat chat azadirachtin,
salanin va nimbin trén HPLC:

Tién hanh dinh luogng azadirachtin, salanin
va nimbin trén mdy sic ky long hiéu xuét cao
(HPLC) Hewlett Packard 1090; seriesl-liquid
chromatography véi cac thong so sau:

- Cot phan tich: Bondapak Cg, 125 A,
10pm; 3,9 mm x 300 mm.

- Cot bao vé: Bondapak TM C,g, 125 A, 10
Mm; 3,9 mm x 20 mm.

- Luong miu bom vao cot: 5 pl.
- Detecto DAD: A = 220 nm.
- T6c do rira cot: 0,5 ml/phuit.

- Dung moi rua cot: axétonitril: H,O (55:
45).

- Chat chuan: nimbin va salanin (Trifolio-
GmbH, biic), azadirachtin (hang Sigma).

- Dinh lugng thanh phan va ham lugng cua
céc axit béo trong ddu neem bang séic ky khi.

Dau neem thu duoc, duge loc ky qua 2-3 16p
vai loc mouslin va dugc dem phan tich thanh
phdn axit béo trén mdy sic ky khi Hewlett
Packard HP 6890. series, GC system (Plus +).

c. Phuong phdp phéi trén tao sdn phdm thuoc
bdo vé thuc vdt sinh hoc cé nguon goc tr
ddu neem

Budc ddu di tao ché pham chia dau neem
va bot B.

Déau neem da dugc chiing minh la c¢6 kha
ning phong trir nhiéu loai sau hai thudc nhiéu
bod con trung khiac nhau [10], khong giy nhon
thudc. Song, tac dung lai cham va kéo dai va dé
bi phan huy do tic dong clia nhiét do cao va
anh sang.

Bacillus thuringiensis (Bt) 12 mot vi khuén
c6 mat trong tu nhién, c6 kha ning kiém sodt
sau hai cao. Bao tir va protein tinh thé (goi 1a noi
doc t6) clia vi khudn Bt gay chiing té liét dudng
rudt & mot s6 bo con trung, lam ching chét do
mat kha nang an. Ngoai ra, vi khudn Bt con gay
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nhiéu qué trinh phién ma RNA, qud trinh tao
ATP va gay mat can bang tinh ban thdm cua
mang t&€ bao con trung [7, 8].

Trong thuc t€, thudc trit sdu sinh hoc néi
chung va diu neem néi riéng chua dugc su
dung rdng rai la do hiéu luc tic dung cham hon
so véi thudce trir sau héa hoc. DE tang hiéu luc
tdic dong cuia diu neem, ching t6i ti€n hanh
ph6i tron bot Bt, tao ché phdm thudc bao vé
thuc vat ddu neem vdéi Bt.

Hai nguyén liéu goc dé tao ché phdm Ia ddu
neem da lam giau azadirachtin (chta 1.600
mg/lit dau) va bot Bt, & dang bot do Trung
Quoc san xudt (c6 mat do bao tir 3,2 x 10° bao
tl/mg). Phoi tron hai nguyén liéu trén dé tao
thanh 15 cong thiic, trong dé c6 nhiing cong
thic chi chita ddu neem, hodc chi c¢6 bot Bt véi
cdc nong do phoi ché€ khdc nhau nhim tim ra
cong thdc phdi tron c¢6 hiéu qua diét sau cao.
Sau xanh va sau to I¢a tuéi 2 dugc nuodi bang
thiic an nhan tao, dugc cung cip boi t6 Cong
nghé sinh hoc dong vat-Vién Sinh hoc nhiét
doi.

d. Thir nghiém hiéu qud diét sdu xanh va sdu
toctia thudc bdo vé thuc vdt ¢6 nguon goc
tir ddu neem

Thir nghiém hiéu qua cua ché phdm dau
neem va Bt trong viéc phong trir hai loai sau
gay bénh & cay trong 1a sau xanh (Heliothis
armigera) va sau to (Plutella xylostella) [6].
S6 liéu thi nghiém dugc phan tich ANOVA-1
yéu t6 va trac nghiém LSD-test [3].

IL. KET QUA VA THAO LUAN
1. Quy trinh ép dau neem

Qua bon dot ép nhan hat neem bang may
ép dau KOMET (buc), v6i méi dot ép tur 1,5
dén 19,25 kg nhan, ching t6i nhan dugc két
qua sau: ty 1& dau ép dat tir 29,68% dén 39,4%
(tb: 32,6%), banh dau tr 60,6% dén 70,32%,
(tb: 67,4%). Ty l¢ dau ép trung binh 32,6% va
lugng banh dau trung binh thu duoc 67,4% la
phu hop véi céc s6 liéu da duge thong bao [9].
Su dao dong ctia ty 1é dau va banh dau qua cac
lan ép la do anh hudng cua chat luong hat (hat
mdi hodc hat cii) va 4m do cua hat. Ty 1¢ hao
hut qua 4 14n ép thir nghiém 1a khong ddng ké.



Két qua ép dau neem bang may KOMET

Bdng 1

Lan é Luong nhan hat | Lwong diu thu dwge | Lwong banh dau | Nhiét d¢ diu
Y . .
ép (kg) (kg) (kg) ep
Lanépl 7,1 2,8 (39,4%) 4,3 (60,6%) 40°C
Lan ép 1T 8,0 2,7 (33,75%) 5,3 (66,25%) 40°C
Lan ép III 19,25 5,7 (29,68) 13,5 (70,32%) 40°C
Lanép 1V 1,5 0,45 (31%) 1,0 (69%) 40°C
Tong cong: 35,85 11,65 (32,6 %) 24,1 (67,4%)
Quy trinh ép dau neem.
Hat neem
Nhan hat
Ep lanh
y -
\ \/
Banh dau Dau
Chiét banh dau .
v6i étanol Tron dau véi
v .| Dichtanthucac | | phu gia
hoat chat
Tron banh dau Suc khi nito
v6i phu gia A
Y
. A | Déng goi, bao Pong goi, bao
Ba banh dau > quén quan

Banh dau thu dugc sau khi ép, duoc chiét
tr 3 dén 5 lan véi con (lkg ba/2l con 96°
mbi 14n) dugc gom lai va c6 quay chan
khong & nhiét do 50°C dén thé tich x4c dinh.
Dich chiét tir binh dau dugc tron véi dau da
loc va bo sung cac phu gia khac theo ty I¢
thich hop va déng trong lo nhua cé boc
mang dé bao quan. Banh diu dugc dong goi
bao quan lam nguyén liéu dé san xudt phan
bén sinh hoc.

2. Ham luong cua cac hoat chat sinh hoc
trong dau va banh dau neem

Trong ddu va banh ddu neem, déu c6 mat ca
ba hoat chat sinh hoc azadirachtin, nimbin va
salanin. Nhung ham lugng ctuia hoat chat chinh
azadirachtin nam cht yé&u trong banh dau, nhiéu
hon 6 lan trong diu ép; ham lugng clia nimbin
¢6 trong banh dau va dau ép tuong duong nhau
con ham luong cua salanin trong dau lai 16n hon
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ham lugng salanin ¢6 trong banh dau 1,3 lan.
Qua khdo sat so bo, chiing t6i nhan thay c6 thé

thu duogc phan 16n hoat chat azadirachtin c6 trong
banh dau bang dung moi thich hgp 1a c6n 96°.

Bdng 2
Ham lugng cua cac hoat chat sinh hoc chinh trong dau va banh dau neem
N A £ , Ham lwong (%)
TT Thanh phan hoat chat chinh < <
anfi phian fogt chat chin Banh dau neem Dau neem
1 Azadirachtin 0,350 0,055
Nimbin 0,012 0,019
3 Salanin 0,058 0,073

3. Thanh phan va ham luong cua cac axit
béo trong dau neem

Qua ba dot phan tich thanh phan va ham
lugng ctia cac axit béo trong dau neem thu trong
3 nam (2002, 2003, 2004), chiing t6i nhan thay:
trong ddu neem c6 chita mot phd rong cdc axit
béo no va khong no, v6i ham lugng dao dong
16n, trong d6 ham lugng axit lauric (C12) la it
nhat (nam 2004: 0,12%; nam 2002 va 2003:

khong phat hién); ham lugng cua axit oléic
(C18Y) la 16n nhat, chiém tir 43,62 dén 48,09%.
Céc két qua phan tich nay phu hop véi két qua
cia Kumar va cs. (1996) [11]. DAu neem cé
hiéu qué gay ngdn an va xua dudi con tring va
chinh dau neem ciing con c6 tic dung 1am bén
hoat chat chinh azadirachtin [10, 11]. Nhu
vay, c6 thé dung dau neem Iam nguyén liéu dé
san xuat thudc bao vé thuc vat sinh hoc.

Bdng 3
Thanh phan va ham lugng cia cac axit béo trong dau neem
R X I Ham lwong (%)
" Thanh phan axit béo Nim 2002 Nim 2003 Nim 2004
1 Axit lauric (C12) 0,120
2 | Axit myristic (C14) 0,220 vét -
3 Axit palmitic (C16) 15,37 15,00 16,51
4 Axit palmitoleic (C16°) 0,100 0,090 -
5 Axit stearic (C18) 17,80 17,96 20,56
6 Axit oléic (C18) 48,09 47,96 43,62
7 Axit linoleic (C18%) 16,51 17,03 17,28
8 Axit linolenic (C18%) 0,500 0,500 0,500
9 Axit arachidic (C20) 1,420 1,470 1,400

4. Thir nghiém hoat luc cia ché pham thuéc
bao vé thuc vat c6 nguon goc tir dau neem
trén sau xanh va sau to

So sanh hiéu qua diét sau cta 15 cong thiic
phoi ché gitta ddu neem va bot Bt cho thdy céac
ché phim phoi tron giita dau neem va bot Bt c6
hiéu luc diét sau xanh va sau to cao hon so véi
céc ché pham chi chita diu neem hodc bot Bt.

Vé6i sau xanh, & noéng do xt 1y 5%, ché pham
dau neem va Bt da c6 tic dung diét sau xanh
100% sau 3 ngay xu ly. Véi sau to, chi sau 2
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ngay phun thudc, da dat dugc ty 1¢ diét 100%, véi
nong do xu 1y 2,5%.

ML KET LUAN

1. i xay dung duogc quy trinh ép dau neem
O nhiét do thap bang may ép ddu KOMET.

2. ba xac dinh dugc 3 hoat chit sinh hoc
chinh: azadirachtin, nimbin va salanin trong dau
va banh diu tir nhan hat neem trong tai Viét
Nam; trong d6 ham lugng cua azadirachtin trong
banh diu cao hon 6 1an trong dau neem.
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INVESTIGATION OF THE CONTENTS OF THREE MAIN BIO-ACTIVE
SUBSTANCES IN THE SEED OIL OF THE NEEM TREES PLANTED
IN NINHTHUAN PROVINCE, VIETNAM.
VU VAN DO, NGUYEN TIEN THANG, NGO KE SUONG

SUMMARY

By the cold pressing method of the neem (Azadirachta indica A. Juss) seed kernels at 40°C, we have
received 32.6% neem oil and 67.4% neem cake. The results of the analysis on high performance liquid
chromatography (HPLC) and gas chromatography (GC) showed that there were three main bio-active
substances: azadirachtin, salanin and nimbin in the neem oil and neem cake; the azadirachtin contents in the
neem cake were 6 times higher than that in the neem oil. The neem oil consisted of 9 saturated and
unsaturated fatty acids; among them, the oleic acid (C187)contents were the highest (43%-48%) and the lauric
acid (C12) contents were the lowest (trace-0.12%).

The 15 pestiside formulations from the neem oil and neem oil with Bt were made and tested on Heliothis
armigera and Plutella xylostella. The results showed that the neem oil itself and neem oil with Bt all affected
to kill actively the insects.
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