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Abstracts: Azadirachta indica (Meliaceae) has been removed and cultivated to the South of
Vietnam. From the seed of this plant, an active component - azadirachtin - was isolated. Jis
structure was determined by the spectral methods. Azadirachtin was tested and showed highly
antifeedant activity against Spodoptera litura in laboratory.

1. MO DAU

Cay neem cdn goi la cay séu dau [1] (azadirachta indica, ho Meliaceae) c6 xuft si w
An d6, nhung nay cay nay ducc phan b6 rong khip chau A, chau Phi, chau Uc, trung vi
nam M¥ [2]. Moi bd phan ca cay déu déng nhung hat 12 ddng nllit. T rét 1au cay neem di
duoc sit dung lam thu6c trir su & nhiéu nuGce trén thé€ gidi nhu An do, Trung Qudc va Nhat
Ban. Ngoai ra cay neem cdn dugc ding 1am thuSc ch6ng s6t rét, tri exzema. Déu hat cdn
dung tri giun va xoa tri thdp khép, ghé va cic bénh ngoai da [3]. Tuy nhién tdc dung tri sdu
clia neem 1 16n nhat. Nong dan 4n d6 ding 14 va qué dé bao vé mida mang, ding 14 kho
tron 14n véi hat d€ chéng sau mot.

Nhimg nam gén day, cdc nha khoa hoc da xdc dinh nhitng hop chét chinh cta “chét
dang” 1a tetranortriterpenoid, c6ng thic phan tr C,;H,,0,¢ (limonoid) trong d6 hoat chét
quan trong nhat, cé hoat tinh manh nhat la azadirachtin (Hinh 1).

H,C

Azadirachtin

Theo céc nha khoa hoc, hop chét nay c¢6 tic dung trir sau manh vi chiing vixa c6 doc
tinh diét trir (S.A Rudwandki, 1980 [4] vira gdy ngén an (H.Rembold, 1980 [5], vixa c6 thc
dung lam bat luc va ifc ch€ sinh truong (F.A Masous), 1983 [6]. Tir 1980, da c6 8 hoi nghi
qudc gia va qudc 1& & CHLB Pic, An d0, Philippin, Kenya va Uc khing dinh gi4 tri clia cy
neem [6].

Gén day do nhan thdy duoc nhing gié tri 16n vé Bao vé thuc vat (BVTV), cay neem
da duge di thuc vao nu6e ta va tréng & Ninh Thuan va Binh Thuan. Hién nay ching ta da
gieo tréng duge khoang vai chuc héc ta va cy da cho qua.

O nudc ta, cho 16i nay chua c6 cong trinh nao nghién ctu vé hod thuc vat, vé kha
nang st dung cua cay neem An d0 di thuc nay d€ 1am thuGc bao vé thuc vat. Dé tién 16i
khang dinh gid tri cdy neem tai Viét Nam va (ing dung clia n6 vao viéc tao ché phém tri
sdu thao moc phuc vu ndng nghiép, nhém nghién ciu chiing t6i tién hanh nghién ctu chiét
xudlt cic hoat chél tr hat neem va tham do thir tdc dung gay ngén an va diét trix sau hai cia

no.
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ILKét qua va thao luan
 A.Phuong phdp chiét xudt va xdc dinh cdu tric.

Hat sau khi sdy kho, nghién nho, dugc chiét siéu &m bing n-he
Sau d6 chm bang methanol. C4t loai methanol, hoa tan lai tronggethyl );inetgté égunsgz .
cfit loai ethyl axetat thu dugc mot can ran mau vang nau, gidu azadirachtin. Can nay duoe
tach nhiéu 14n bang sic k¥ cot nhanh (flash chromatography) trén silicagel (Merck) véi céc
hé dung moi rira gii 12 n-hexan va ethyl axetat v6i ham luong ethyl axetat tang dén ciing
nhu h¢ dung moi n-hexan/ aceton, thu dugc mot hoat chét tinh khiét, c6 do sach 1a 92%

Hop chét ndy dugc so sdnh bang hai phuong phap: TLC va HPLC v6i azadirachtin
chudn clia hang Sigma, CHLB Dxic, c6 d6 tinh khiét 1a 95%. Sic ky 16p mong duoc tién
hanh trén ban moéng Silicagel 60, F,;, clia hdng Merck, v6i thuc hién 13 vanilin/ H,SO..
Két qua cho mot vét déng nhdt mau nau véi Rf: 0,47 (n-hexan: aceton = 6:4). o

Diém chéy: 150° — 155°C (n-hexan/aceton) (Tai liéu: 154° — 158°C).

Phan tich bang phuong phdp HPLC, c6t ngugc pha Hypersil BDS, so sénh hoat chat
da phan 1p v6i azadirachtin trong cing mét diéu kién : pha dong MeOH:H,0 = 75:25
[v/v}, detector 6 217 mm, ty 1€ dong 1,0ml/phiit thi thdy 2 hop chét trén tring khit nhau va
c6 cing thdi gian luu bang 1,37 phit. Hai phuong phdp trén goi § chat da phan 1ap 1a
azadirachtin.

Trong phd IR xust hién mot giai hdp phu tai v, 3448 cm™ cho thdy trong phan tir
¢6 nhém OH. Tai 1737 cm” ¢6 1 giai h4p thu manh cia nh6m cacbonyl este. Két hop véi
gidi hép thu tai 1268 cm™ ggi ¥ c6 nhém axetat, gidi hap thu tai 875 cm ¢6 vong furan.

-Két qua do phé 'H-va "’'C-NMR dugc thé hién ddy du trong bang 1. Phé DEPT cho
thdy trong phan tt ¢6 7 nhém methyl, 4 nhém methylen, 12 nhém methin va 12 cacbon bac
4. Trong bang I, bon cacbon d4u tién v4i céc tin hiéu & tix 173.7 dén 166.6 1a nhing
cacbonyl este & cdc vi tri 29, 12, Ac va 1'. Hai nh6m methoxy clia 2 nhém este cho cic
singulet trong phé '"H-NMR tai 8 3.79 va 3.68. Tai & 1.78 (5.: 14.6) v6i hang s tuong tac
J=6.75 cho thdy c6 mot duplet cia nhém methyl va tai 3, 6.92 c6 mot quatet véi J = 6.75
1a tin hiéu cia mot proton olefinic (5.: 137.9). Trong phé hai chiéu HH-COSY nhin rd tin
hiéu chéo ciia 2 proton nay, chiing t6 ching tuong téc v6i nhau. D6 la H-3' va 3H-4' cla
[tigloyl] este (xem cOng thic).

Trong d6 tin hiéu 8. : 170.0 v6i 8 : 1.94 ciia nhém methyl la ctia nhém axetat & vi tri
3. Diéu ndy tring hop v6i dinh 1268 cm™ trong phé IR.

Do chuyén dich ho4 hoc 8. clia C-2’ va C-3’ cling nhu cta C -22 va C-23 ( 147.5-
107.7) mang tinh sp’ ctia n6i d6i. Hai duplet tai trudong thdp 8y 6,46 v6i J = 2,82 (5. =147,5
va 85,05 (J = 2,82 ) (5. = 107,7) 12 hai proton olefin. Tuong tdc nho cla ching ( 2.82)
ching t6 hai proton nay thudc di vong.

Chiing ¢6 tuong tic chéo trong phé HH-COSY. D6 1a vong dihydrofuran cia phédn
dihydrofuran acetal ( fura [2,3b] pyran ) clia phan tir .

Trong bang I nhiing nguyén tir cacbon c6 s6 th tw tir 10 (8¢ = 104,5 ) cho 161 22 @B :
53,1 ) déu lién két véi mot nguyén tir 6xy. Tin hiéu cla céc proton dinh v6i nhimg nguyén
tlt cacbon mang oxy d6 déu xust hién & truong thap (8y: 4.74 — 3,61) (xem bang I). Trong
d6 ¢6 2 cap duplet tai 5y 4.15/3.64 (J=9.67) v6i 5 69,5) cling nhu & 4.09/3.76 (J:9.-40)
v6i 8=73.4 c6 hiéu tng mi nha. Hiéu ing ndy cing v6i hang sG wong téc cao geminal
cho thdy d6 12 2 nhém CH,O trong hai vong tetrahydrofuran gan & vi trl 4,6 va 9,10 cua
vong A-B.
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Bdng I: Sé liéeu NMR cua azadirachtin do trong CDCl,

) B L T B B
1| C | 1734 | 1737 29

2 1’ Co I 1hs-}: 1 12

3| C | 169.6 | 1700 | C(=0)OCH,

4| C | 1662 | 166.6 1

5 | CH | 147.0 | 1415 23 6.43 6.46d 2.82
6 | CH | 137.6 | 1379 3 6.92 6.92q 6.75
7 | C | 1286 | 129.0 2

8 | CH | 108.7 | 109.1 21 5.63 5.64s

9 | CH | 1074 | 1077 22 5.02 5.05d 2.82
10| C | 1042 | 1045 11

11| C 86. 84.0 20

12| CH | 764 76.8 15 4.64 4.66d 3.28
13| CH | 743 74.8 7 4.71 4.74

14| CH | 73.8 74.1 6 4.58 4.60dd | 12.53/2.56
15| CH, | 72.9 73.4 28 4.04/3.75 | 4.09/3.76d | 9.40
16 | CH | 705 70.9 1 4.74 4.76

17| C | 700 70.3 14
18 | CH, | 69.0 69.5 19 4.13/3.61 | 4.15d3.64d | 9.67
9] C | 685 68.9 13

20 | CH | 66.9 67.3 3 5.48 5.50s

21 | CH, | 532 535 | C(=0)OCH, 3.78 3.79s
22| CH, | 527 53.1 | C(=0)OCH, 3.66 3.68s

23] C | 524 529 4

24| C | 501 50.5 10

25 | CH | 485 49.0 17 2.36 2.37d 5.26
26| C | 454 45.8 8

27| CH | 44.6 45.1 9 3.22 3.33

28 | CH | 37.0 37.4 5 3.35 3.35

29 | CH, | 29.7 30.1 2 232222 | 2.3212.25

30 | CH, | 25.0 25.4 16 1.68/1.30 | 1.68/1.29m

31 | CH, | 21.3 21.7 30 1.72 1.77s
32 [ CH, | 208 212 CH,CO, 1.93 1.94s

33 | CH, | 183 18.7 18 1.98 2.01s

34 | CH, | 143 14.6 4 1.77 1.78d 6.75
35 | CH, | 119 12.3 5 1.83 1.85s

7-OH 3.09 2.85

11-OH 5.06 5.01s

20-OH 2.99 2.79s

Céc tin hiéu singlet trong phé '"H-NMR tai 8,: 5.01; 2.85 va 2.79 1A cia 3 nhém OH
tai cdc vi tri 11,7 va 20. Didu ndy cing phd hop v6i dinh 3448 cm™ trong phé IR.

Céc tuong tdc truc ti€p gilta cacbon va hydro trong cdc nhém methin, methylen va
methyl thé hién ddy di trong phé HMQC. :

So sdnh 4t ca nhimg dit kién d6, dac biet 13 phé 'H va ’C-NMR véi tai liéu [8], cho
phép ket luan chat 18y ra 1a azadirachtin v&i d0 sach 12 92%. Su déng nhét nay con dugk
khang dinh thém bing phuong phap HPLC.
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Cho 16i nay azadirachtin vin 13 chat tri sau thién nhién .
dung rong rii & 4n DY, M¥ va céc nuée khéc tren the gi6i. quan trong nhét, duoc sir
Vé quan he giita c4u tric va hoat tinh sinh hoc Nugroho va cdng su [9] da chi ra ring

Lhuon ip: Thi nghiép duoc ti€n hanh theo huong phip “chon” ci -
(1983) va "khong chon” clia Mendel M.J. (1991, D6igtlt)rhonl; thir Ia C::ucli::)]ag 'M('
Spodoptera litura ), mot loai c6n tring 4n tap hai rau. ' 5

Ching 16i ding mot 6ng déng tron méng dé dot 14 su hao hodc 15 caj thanh g
miéng c6 hinh trdn déng déu, c6 dién tich 2cm? Diing Micropipette hit 100ul dung dich
axeton c6 chita lugng azadirachtin pha & néng d6 0,1% va 0,05%, r6i nhd déu lén bé mat
timg miéng 14 da chudn bi. D6i chimg chi nho 100pl axeton khong c6 azadirachtin, Tét ca
cdc miéng 14 da xir 1y déu duoc d€ axeton bay hoi hét réi méi dat vao hop petri.

M&i nhic lai dugc dat 5 miéng 14 c6 xi Iy thubc va 5 mié’ng 14 d6i ching dat xen ké
nhau trong ciing mot hop petri. Du6i dy t4t ca céc hop petri da duoc dat sin mét 1oy gidy
loc vira bang ddy hop c6 thdm nu6c (46 4m 100%) d€ gitt cho cc miéng 14 khong bi kho
héo. Sau d6 mdi hop petri dugc tha 5 sau non tudi 4 vao gilta hop d€ sau tu tim 14y thic an.
Nhiét do trong phong thi nghiém: 25°C. P6i ching dat 10 miéng 14 chi xi 1y axeton.

Tién hanh theo doi thi nghiém sau 2, 4, 6, 8, 12, 16, 24 gidy va sau 24 gidy thi két thic
thi nghiém.

Céc chi tiéu cén theo ddi sau day:

*  Trong lugng clia timg miéng 14 (can dién tix d6 chinh x4c 1.10* ) tru6ce khi
Xt 1y thuGc va sau khi tha sau 24 gid dé tinh chi s6 g4y ngén an
Trong Iuogng 14 thi nghiém sau 24 gio (A)
* Tinh % gay ngén an = x 100
Trong luong 14 d6i ching sau 24 iy (B)

A
e  Chis6 ngén an (CSNA) = IOO-EXIOO

2.Két qud thit nghiém: Hoat tinh ngén an cta azadirachtin d6i véi sau khoang trong
phdng thi nghiém nhu sau:

-Azadirachtin & liéu luong 15,6pg/cm® dat chi s6 ngan an (CSNA) tix 80,365 dén
97,764, Chi s6 ngén an trung binh l1a 87,015.

-Azadirachtin & liéu lugng 7,89 pg/em® dat chi s6 ngén an 1 41,844 dén 96,477: Chi

s6 ngén an trung binh dat 71,540.
S6 liéu trén cho thdy liéu luong gidm thi chi s6 ng4n an ciing giam.

IV.Phan Thuc nghiém

Phé 'H, "C va 2D-NMR dugc do trén mdy Bruker 400 va 100 MHz tai Vién nghién
ciu Tibotec, Vuong quéc Bi. Tetramethylsilan (TMS) duoc ding lam chédt chudn trong
phép do 'H-NMR. D6 chuyén dich hoé hoc dugc tinh theo ppm () so véi TMS, dung moi
dung 1a CDCl,, hang s6 tuong téc tinh bing Hz. ‘ _

Phé héng ngoai FTIR duoc ghi du6i dang mang mong KBr trén may Zeiss-Zweistrahl
Spectrometer IR-75, CHLB Dic tai Vién Hod Hoc, Trung tam Khoa hoc tu nhién va Cong
nghe Quéc gia. Sic ky 16ng hiéu nang cao HPLC dugc do trén may L.C-10A, hang Simazu
(Nhat Ban). Diém néng chdy do trén miy HMK, Dresden, CHLB bic.

Séc ky ban mdng phan tich duoc tién hanh trén ban mong nhom silicagel I:/[erck 60
Fys trdng sén, do day 0,2mm. Silicagel c& hat 0.04 - 0.06mm dugc ding cho sic ky cot
nhanh (Flash chromatography).

Xiz ly mdu thuc vdt va phuong phap chiét:
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Hat neem (duogc tréng & Ninh Thuan va Binh Thuan) dugc TS. Nguyen vuy iiang,
Vién Bao vé thuc vat cung cp. Hat dugc sy kho & 40°C - 45°C, sau d6 dugc nghién bing
m4y nghién c6 kich thuéc 16 sang 0,1 - 0,2mm.

200g bot neem dem chiét siéu am & nhiét 4 phong bang n-hexan trong 30 phit dé
loai d4u. Qué trinh 1ap lai 5-6 14n d€ loai kiét ddu. C4t loai n-hexan & ép sufit gidm thu
37,5g ddu ~ 18,7%. Tiép wc chiét bot neem bing methanol nhu trén, cét loai dung moi thu
duoc can sén sét. Can ny dugc phan bS v6i ethyl axetat va nuéc, ty 1¢ 2:1 d€ loai phin
phan cuc. Qu4 trinh dugc 1ap lai nhiéu 14n. GOp céc tuéng ethyl axetat, cét loai dung moj
du6i 4p sudt thdp, thu dugc 2,8 g can ran, vang nhat, hiéu suft ~ 1,4%. Sau d6, 2,8g cin
ethyl axetat dugc téch trén sic ky cot nhanh véi silicagel c& hat 0,04 - 0,06mm v6i hé nira
giai n-hexan/ethyl axetat gradient va n-hexan/axeton (ty 1¢ 7:3), thu duoc 109mg
azadizachtin, hiéu xuét = 0,054%.

d.n.c.150° - 155°C (n-Hexan/Aceton); Rf: 0,47 (n-Hexan: Aceton /6:4)

Phé IR: V¥ (cm™) 3448 (OH), 2955 (CH,, CH,) 1737 (este), 1439, 1374, 1266
(axetat) 1048, 875 (furan)

HPLC: Cot Hypersil BDS C-18, Detector 217mm. Ty 1& dong: 1ml/phiit.

Thoi gian Iuvu 1,32 phiit, tring khit chat chuén cla hang Sigma, CHLB Dic, do sach
92%. 'H - va ’C NMR: xem bang 1.

V. Két Luan

1.Da phan lap duoc hop chét azadirachtin tir hat cay neem &n D9 di thuc vao Viét
Nam va so sdnh v6i azadirachtin chudn. D3 x4c dinh dugc c4u tric thong qua phan tich phd
va so sanh vai tai liéu.

2.Két qua thir hoat tinh ngén an cla azadirachtin trong phong thi nghiém rét cao. Chi
s6 ngén an trung binh (CSNA TB) dat 71,54, & liéu luong 7,89ug/cm>. Va CSNA TB dat 87
& lidu 15,6pg/cm?*

3.Cay neem méi dugc nhap tréng & nuée ta (Ninh Thuan, Binh Thuan) qua nghién
ctru cho thdy c6 chita azadirachtin c6 hoat tinh ngén an cao, tuong duong véi cdc nube c6
truyén théng tréng cay nay. Day 12 mot cay quy c6 nhiéu ich lgi: cai tao d4t, 13 ngubn
thudc trir sau thdo moc quy cla thé gi6i va nudc ta. C4n ddy manh nghién ciu thém vé hod
hoc va tac dung diét sau hai ctia cay neem di thuc vao nu6c ta nham phuc vu viéc phong
chéng sau bénh va bao vé moi trudmg.

Loi cdm om: Céc tac gia cam on Trung tam Khoa hoc tr nhién va Cong nghé Quéc
gia da cdp kinh phi dé thuc hién dé tai. C4c tdc giad cam on TS..Luc Van Puyvelde, Vién
nghién citu Tibotec, Vuong quéc Bi vé cdc phd NMR.
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