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CHIET XUAT, TINH SACH VA XAC PINH HAM LUGNG
AZADIRACHTIN TRONG HAT XOAN CHIU HAN
(Azadirachta indica A. Juss)

Vii Viin Pg, Nguyé&n Tién Thing
Vién Sinh hoc Nhiét ddi Tp. HCM
(Bai nhdn ngay 05 thdang 10 ndm 2004, hoan chinh sita chita ngay 03 thdng 12 ndm 2004)

TOM TAT: Quy trinh chiét xudt va tinh sach azadirachtin tiv nhdn hat xoan chiu han 4
ndm tudi tréng tai Ninh Thudn gom 2 giai doan. Trudc hét tién hanh chiét thé azadirachtin
trong methanol va tdch md bdng n-hexan. Cdn thu dugc sau khi ¢é quay chdn khong dugc tinh
sach tiép bing sdc ky cot 1dng cao dp. Két qud chup phd hdng ngoai IR va tinh sach trén cét
HPLC cho thdy azadirachtin nhdn dugc cé do tinh sach 1a 95%.

Ham lugng azadirachtin dugc xdc dinh trén cjt Hypercil BDS-Cyg, 5um, 125 x 4 mm, pha
ngugc théi bang MeOH/H,0 vdi t6¢c dj thoi cét 0,5ml/phiit, do do hdp phu cita azadirachtin &
budc séng A=217 nm. Ham lwgng azadirachtin chiét bing ethanol va methanol tuong ung la
3472,48 mg/kg va 3879,20 mg/kg nhdn hat xoan chiu han.

Tix khoa: Azadirachtin, xoan chju han (Azadirachta indica A. Juss), HPLC, ph8 IR.

MG PAU

Mot trong nhitng chat chinh c6 tic dong xua dudi siu bo & cdy xoan chiu han An Do
(Azadirachta indica A. Juss) 1a azadirachtin. N6 c6 tdc dong xua dudi va gy ngan in d6i vdi nhiéu
loai con tring gy bénh ciing nhu mét s& loai tuy&n tring, siu hai. Ngoii ra azadirachtin con ¢6 tdc
dong ttc ché& con triing phdt rién va sinh sdn théng qua viéc ki€m sodt va 1am thay d&i sy bién thdi
binh thu®ng ciia cdn triing (2, 3).

Azadirachtin tip trung nhiéu nhit & hat xoan chiu han. Trung binh 1 kg nhéin (& nhirng ciy da
trén 5 ndm tudi) chia tir 2 g dén 4 g azadirachtin. Him lugng azadirachtin trong nhin hat xoan chiu
han bi€n ddng ty thudc vio ngudn gbc, xuit xit, diéu kién canh tdc, khi hiu va thdi diém thu hoach
qud (3,4,5).

Viéc chiét tdch, tinh sach vA xdc dinh hAm lugng azadirachtin trong hat xoan chiju han 14 cd sd
d€ nghién cifu tdc dung da dang cla né l1én siu bo gy hai va khdo sdt 4nh hudng cia cdc y&u 1§
ngoai cinh dén ham lugng azadirachtin trong hat xoan chiu han.

Vi muc dich trén cdc tdc gid di ti€n hanh nghién citu chiét xuit, tinh sach va xdc dinh ham
lugng azadirachtin trong hat cdy xoan chju han tréng tai Ninh Thuin, mdt ngudn nguyén liéu quy dé
sdn xudt thudc tri siu thdo mdc va cdi tao mbi trudng nhitng viing dat khé ciin & Viét nam..

PHUONG PHAP

Hat xoan chiu han (Azadirachta indica A. Juss) thu dugc tir cidy xoan 4 niam tudi tréng & Ninh
Thuidn dugc sit dung 1am nguyén liéu dé€ chi€t xuét, tinh sach va xdc dinh ham lugng azadirachtin.
Thu hoach qud xoan chiu han t8t nha't khi n6 méi chuyén sang mau vang hay ving xanh, lic nay ham
lugng azadirachtin cao nhit. N€u dé qud da chin rung xubng dit mdi thu hoach thi ham lugng
azadirachtin s& bi gidm (3,4). Chi€t xuit, tinh sach azadirachtin bing sic ki cot (flash
chromatography) véi chd't nhdi 1a silicagel 60 (0.040 - 0.063 um) ciia hing Merck véi hai loai cdt c6
kich thudc: ¢ 29 mm x 50 cm; ¢ 15 mm x 50 cm. Céc ti€u phin chita azdirachtin thu dudc qua chay cdt

~dudc phdt hién bing sfc ki bin mdng v4i chdt phun hién mau: 1g vanillin pha trong 100 ml axit
sulfuric ddm ddc, vét azaditachtin c6 mau ndu. Him lugng azadirachtin dugc xdc dinh bing sic ki
16ng hiéu xuit cao (HPLC).
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KET QUA
1. Chiét xui't, tinh sach azadirachtin tif nhin hat xoan chiu han biing sic ki cft -
1.1 Chiét thé bang dung méi va logi mé

Can 250 g nhan hat xoan chiu han da tich v8, nghi€n va rdy qua rdy 0,5 mm dé thu bdt nhin
xoan chiu han.
a. Chiét vdi dung mdi n-hexan dé logi md: Ngam kiét bot nhén xoan chiu han bing cich lic trong n-
hexan 6 1in vdi lugng dung mdi va thdi gian ngdm nhu sau: 14n 1,2 va 3 ngam, ldc trong 500 ml n-
hexan trong 3 gid, 14n 4 vi 5 ngdm, l4c trong 300 m! n-hexan trong 2 gid va lan cudi ngdm, lic trong
200 ml n-hexan trong 1 gid (1).

b. Chiét véi methanol: Ba sau khi chi&t vdi n-hexan dugc chi€t ti€p vdi methanol theo quy trinh sau:
14n 1 va 2 ngdm, lic trong 500 ml methanol trong 3 gid, 14n 3 va 4 ngiam, lic trong 300 ml methanol
trong 2 gits va 1an cudi ngdm, 1ic trong 200 ml methanol trong 1 gid.

Gop céc phin dich chiét methanol va c6 quay trong chan khong & 40° C con khodng 50 ml dich
mau vang. Chiét ti€p véi n-hexan d€ loai dau béo trong miu..Sau d6é gop vdi dich chi€t n-hexan ban
dAu, cb ti&p thu dugc 89,5 g ddu (35,8%).

Thém 20 ml nudc cit vao cin methanol thu duge va chi€t 5 1dn vdi 50 ml ethylacetat (EtOAC),
1am khan dich chi&t bing Na,SO,. Loai EtOAc trong chan khéng & 40°C, thu dugc 4,6 g chdt rin mau
vang sdm (1,84%).

1.2 Tinh sach trén sdc ky cft

Nhdi 120 g silicagel 60 (0.040-0.063 pm) cia hing Merck vao cot ¢ 29 mm, dai 50 cm. Hoa tan
4,6 g miu thu dudc 8 trén véi khodng 5ml EtOAc, thém 3-5 g silicagel, loai dung méi va dua vao cot.
Dung méi thdi mau theo thit ty ty 1& EtOAc / n-hexan ting tit 0 dé&n 100%.

Lay m&i phan doan khodng 100 ml. Tién hanh sic ky bin méng dé nhin dang chit wén gidy
F254 cla hing Merck. V&t azadirachtin hién mau néu trong thu6c hién hinh. H8n hgp dung méi chay
sic ki bdn mong theo ty 1&: n-hexan/aceton = 3/2, vEt azadirachtin c6 gid tri Rfla 0,16, &ty 1& n-
hexan/aceton = 1/1, v&t azadirachtin c6 gid tri Rfla 0,32.

Thu azadirachtin ti phin doan 16 d&n 27, gom lai, cd quay chin khong thu dugc 1,6 g va dua
ti€p vao cdt 2 véi kich thude ¢ 15 mm x 50 cm tudng ttng v6i ludng silicagel nhdi c6t 1a 100 g. Ria
thoi cot biing 1.800 ml hdn hdp dung mdi ether petroleum/aceton, ty 1& 3/2, thu mdi phan doan 20 ml.
Azadirachtin c6 mit trong phin doan tif 16 dé&n 38. Gom dich va ti€n hanh c6 quay chan khéng, thu
dudc 843,20 mg azadirachtin, dat hiéu sudt chi€t tich 0,33% tudng dng véi 3372,80 mg/kg nhin hat
xoan chiu han.

2. Phén tich azadirachtin trén phé IR va HPLC

Phin tich trén ph8 HPLC biing cdch cho chay sic ky trén cot Hypercil BDS Cyg v6i pha dong
MeOH/H,0, detector do & 217 nm véi t5c dd dong 0,6 ml/ phiit. Thai gian luu 12 1,274 phit. D$ sach
ciia azadirachtin dat gin 95% (Hinh 1). '

Phé IR: VKBr max (cm™):
+  Azadirachtin chufin: 3442(0OH), 2958(CH,,CH,), 1738(ester), 1439,1377,1269 (acetat),
1046(vong furan) - (Hinh 2). :
+  Azadirachtin chi€t duwgc: 3454(0OH), 2958(CH,,CHs), 1739(ester), 1441,1377,1268
(acetat), 1046(furan) - (Hinh 3).
Qua phan tich ph8 IR c6 thé k&t ludn cha chi€t tir hat xoan chiu han 12 azadirachtin v6i ham
lugng 0,33% trong hat da tich vé. '
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Phan tich Azaditrachtin
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Hinh 1. Xdc dinh d§ tinh sach azadirachtin trén HPLC
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Hinh 2. Sic k¥ 48 ph8 hdng ngoai clia Hinh 3. Séc k§ 46 phd héng ngoai cia
azadirachtin chufn (hdng Sigma) azadirachtin chié€t xud't tir nhan hat
xoan chju han (Azadirachta indica A. juss)
trdng tai Ninh Thuén, Viét Nam.

3. Pijnh lugng azadirachtin trén HPLC

Tién hinh dinh lugng azadirachtin trén m4y sic ki 16ng hiéu xui't cao (HPLC) Hewlett Packard
1090, series1-liquid chromatography vdi cdc thong s& sau:

- Nhva Hypercil DBS-C,3, 5 um, kich thudc c6t 4 mm x125mm

= Lugng miu bom vao cot: 0,5 pl.

- Detector: A =217 nm.

- T&c do rita cot: 0,5 ml/ phiit

- Dung mdi rifa cdt: MeOH/H,0 - 80/ 20.

So sdnh v6i d6 thi ndng dd chudn azadirachtin clia hing Sigma.

4. Quy trinh chi€t nhanh m&u dé phén tich azadirachtin trén HPLC

Méu dugc chi€t nhanh bing ethanol hoic methanol theo cic budc sau: Tron 20 g bat nhin hat
xoan chiu han trong 200ml ethanol hoic methanol, 1ic 30 phiit trén m4y 14c. Sau d6 loc qua hit chin
kh&ng, bd con lai duge chi€t ti€p 5 1an véi lugng dung moi nhu trén. Céc phin dich chiét duge gom
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lai va c6 quay chan khong cho d&n khd kiét. Cin dudc loai m3 bing n-hexan trén phéu chiét,
khodng tir 3 d&n 5 14n, mbi 14n v6i 100 ml n-hexan va ¢d ti€p trén b€p céch thiy. Cin trong lugng va
hdoa cian véi methanol, loc qua loc 0,45 pm. Dich loc dude ding dé dinh lugng azadirachtin trén
HPLC. K&t qui nhin dudgc nhu sau:

- Ham lugng azadirachtin tich bing ethanol 12 3472,48 mg/kg nhin hat

- Ham ludng azadirachtin tdch bing methanol 123879,20mg/kg nhén hat

Phuong phép tich nhanh azadirachtin bing methanol cho két qua cao hon 10,5% so v6i tdch
bing ethanol 1d phil hop véi cdc k&t qud nghién citu dd cong bd & nudc ngoai. Methanol dudc cho 1a
dung méi chiét xudt azadirachtin (6t nhat. Him lugng azadirachtin ¢6 trong nhdn hat xoan chiu han
trdng & Ninh Thuan con thdp, cé thé 12 do hat xoan chiu han cdn non, méi khodng 4 nim tudi. Theo
k&t qud nghién cifu cia Vién nghnen cifu thue vat An D9, tudi khai thdc hat nén bdt ddu t¥ cdy 5nim
tudi trd 18n dé dat dudc nang xudt va chat lugng dn dinh (khodng 3500-4500 mg/kg nhian hat). Thai
gian bio quian miu ciing dudc cho 12 mot y&u 8 c6 dnh hudng d€n ham lugng azadirachtin c6 trong
nhian hat xoan chiu han.

KET LUAN

1. Pd chiét tich va tinh sach azadirachtin tif nhdn hat xoan chiu han (Azadirachta indica A.
Juss), thu dudc azadirachtin v8i hiéu sudt chi&t xuat 1a 0,33% va do tinh sach 1a 95%.

2. P4 hoan chinh phuong phip xdc dinh him ludng azadirachtin trén hé sdc ki 16ng higu xuit
cao (HPLC).

EXTRACTION, PURIFICATION AND DETERMINATION
AZADIRACHTIN CONTENT IN NEEM SEED KERNEL
(Azadirachta indica A.Juss)

Vu Van Do, Nguyen Tien Thang
Institute of Tropical Biology

ABSTRACT: The extraction and purification of azadirachtin from 4 years old neem seed kernel
planted at Ninh Thuan province consists of two steps. The first one was the crude extraction
azadirachtin with methanol and isolation lipid by n-hexan. The residue was concentrated with rotary
vacuum evdporator and purified on flash column chromatography. The results on IR and high
performace liquid chromatography (HPLC) showed that the compound received was azadirachtin with
95% purity.

Azadiftchtin contents was determinded on Hypercil BDS- C18, 5 pum, 125 x 4 mm, column,
reversed phase, eluting with MeOH/ H,0, flow rate: 0,5 ml/minute, detected at A = 217 nm. The
results received as follow: Azadirachtin contents extracted with ethanol and methanol were: 3472,48
mg/kg and 3879,20mg/kg neem seed, respectively.
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