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Abstract 

Three amides, N-isobutyl-2E,4E-tetradecadienamide (1), N-isobutyl-2E,4E-decadienamide (pellitorine) (2), 
N-isobutyl-2E,4E,8E-tetradecatrienamide (3), and a-tocopherol (4) were isolated from the melhanol extract of barks of 
Tetradium glabrifolium by various chromatographic experiments. The structure elucidation of isolated compounds was 
done by spectroscopic methods including FT-ICR-MS, ID- and 2D-NMR, and in comparison with the literature values. 
This is the first report of 1 -4 from Tetradium genus. 

Keywords: Tetradium glabrifolium, Rutaceae, alkamides 

1. MO DAU 

Cay dau dau la nhan (Tetradium glabrifolium 
Benth. Hartl.) thudc hg Cam quyt (Rutaceae) dugc 
thong bao cd nhieu boat tinh ly thii nhu hogt tinh 
khang nim, khang viem, boat tinh chdng ung thu [ I -
3]. Tuy nhien, cac cdng trinh nghien ciru ve thanh 
phan hoa hgc ciia cay nay cdn rat hiem. Nham gdp 
phan lam sang id thanh phan hda hgc va tim kiem 
cac hogt chat cd hogt linh sinh hgc ciia loai T. 
glabrifolium chiing tdi da lien hanh cac nghien ciru 
ve loai nay. 

Bai bao nay thdng bao ket qua phan lap va xac 
djnh cau triic ciia ba hgp chat amide va a-
tocopherolquinone tir djch chill metanol cua vd cay 
T glabrifolium. Can true hda hgc ciia cac hgp chat 
dirge xac djnh ia N-isobulyl-2£,4£-lelradecadien-
amid (1, 12 mg), N-isobutyl-2£,4£-decadienamid 
(pellitorine) (2, 10 mg), N-isobutyl-2£,4£,8£-
tetradecatrienamid (3, 10 mg) va a-locopherol (4, 15 
mg) bang phd khdi lugng (ESI-MS), phd cgng hudng 
tir hat nhan mgt chilu va hai chilu (1D va 2D NMR). 

2. THgC NGHIEM VA PHUONG PHAP 
NGHIEN CUXJ 

Mau vd cay T. glabrifolium duge thu hai vao 
thang 6 nam 2011 tai Tay Thien, Tam Dao, VTnh 

Phue. Ten khoa hgc dugc ThS. Nguyen The Cudng, 
Vien Sinh thai va Tai nguyen sinh vat giam dinh. 
Mau tieu ban dugc luu tru lai Vien Sinh thai va Tai 
nguyen sinh vat va Vien Hda sinh bien, Vien Han 
lam Khoa hgc va Cdng ngh? Viet Nam, 

2.2. Hda chat thiet hi 

Sdc ky ldp mong (TLC): Thyc hien tren ban 
mdng trang san DC-Alufolien 60 F254 (Merck 
1,05715), RP18 F254s (Merck); phat hien dial bing 
den tu ngoai d hai budc sdng 254 nm va 368 nm 
hoac diing thudc thu la dung djch H2SO4 10% dugc 
phun deu len ban mdng, say khd rdi ha nong tir lir 
den khi hi?n mau. 

Sdc ky cgt (CC): Dugc tien hanh vdi chat hap 
phy la Silica gel pha thudng va pha dao. Silica gel 
pha thudng cd cd hat la 0,040-0,063 mm (240 - 430 
mesh). Silica gel pha dao ODS hoac YMC (30-50 
|j,m, FuJisilisa Chemical Ltd.). 

Phd cgng hudng tir hgt nhdn (NMR): Do tren 
may Bruker AM500 ciia Vien Hda hgc, Vien Han 
lam Khoa hgc va Cong ngh? Viet Nam. 

Phd khoi lugng phdn gidi cao (FT-ICR-MS): Do 
tren may Varian FT-CR-MS (USA) cua Vien Hda 
hgc, Vi?n Han lam Khoa hgc va Cdng ngh? VN, 

Vd cay T. glabrifolium dugc phai khd, nghien 
nhd thu dugc 2,4 kg bgt khd. Bdt nay dugc ngam 
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chiel bing metanol ndng (3 lan x 5 lit) tren thiet bj 
chiet sieu am (d 50°C, mdi lln I gid). Cdc djch chiet 
dugc gom lgi, Igc qua giay Igc va cat logi dung mdi 
dudi ap suit gidm thu dugc 127 g cgn chiet metanol. 
Can chiet nay dugc phan bo vao 2 lit nudc cat va 
lien hanh chiet lan lugt vdi hexan, elyl axetat. Cac 
dich chiit hexan, etyl axetat dugc cat ihu hoi dung 
mdi dudi ap suit giam thu dugc ckc c$n djch hexan 
(TGV-H, 61 g), elyl axetat (TGV-E, 52 g) va Idp 
nudc(TGV-N), 

C^n chiit TGV-E (52 g) dugc hda lan bing 
metanol, bd xung silica gel vdi li lc 1:1,5, cat logi 
dung mdi den khd, nghien mjn. Hdn hgp nay dugc 
phan lach Ihanh bon phan dogn TGV-E I, TGV-E2, 
TGV-E3 va TGV-E4 bang sic ky cgt silica gel pha 
thudng vdi he dung mdi rua giai gradient cd dg phan 
eye lang dan hexan/axeton 50/1 —> l/l (v/v). Phan 
doan TGV-El dugc tiep lye phan lach thanh 4 phan 
doan TGV-niA, TGV-E IB, TGV-E IC va TGV-
El D tren sac ky cgl silica gel pha thudng vdi h? 
dung moi rira giai hexan/axclon: lO/l (v/v). 

Hgp chat 1, 2, 3 thu dugc sau khi tinh che phan 
doan TGV-El D (18 g) tren sac ky cgt silica gel pha 
thudng sir dung h? dung mdi rua giai hexan/etyl 
a.xetat: 6/1 (v/v) kcl hgp vdi sac ky cgt silica gel pha 
dao rira giai bang melanol/axeton/nudc:3/l/l 
(v/v/v). 

Hgp chat 4 duge tinh che lir phan dogn TGV-
ElA (15 g) bang sac ky cdt silica gel pha Ihudng su 
dung he dung mdi rua giai hexan/etyl axetat. 1/1 
(v/v) kel hgp vdi sac ky cgt silica gel pha dao rira 
giai bang axeton/nudc: 7/1 (v/v). 

N-isobutyl-2£,4£'-tetradecadienamidc (1): 
dgng dau, khdng mau, Cdng thuc phan tir CisHj^NO 
(M - 279). 'H-NMR (500 MHz, CDCI3) va '^C-
NMR (125 MHz, CDCI3), xem bang I. 

N-isobutyl-2£,4£-dccadicnamidc (pellitorine) 
(2): bpt mau trang. Cdng Ihirc phan tir Ci^HijNO (M 
= 223). 'H-NMR (500 MHz, CD3OD) va '^C-NMR 
(125 MHz, CD3OD), xem bang 1. 

N-isohulyI-2£',4£',5£-tctradccatricnamidc (3): 
dang dau, khdng mau. Cdng thirc phan tu C|gH3|N0 
(M = 277). ' H - N M R (500 MHz, CDCI3) va "C-

NMR(l25MHz,CDC!3), xem bang 1, 
a-tocopherol (4): dang dau, m:iu vang. Cdng 

thirc phan tu Cî HsoOi (M = 430). ' H-NMR (500 
MHz, CDCI3) va '-'C-NMR (125 MHz, CDCI3), xem 
bang 2. 

3. KET QUA vA THAO LUAN 

Hgp chit 1 nhan dugc dudi dgng dau, khdng 
mau. Tren phd khdi lugng phan giai cao (FT- ESI-
MS) xult hien pic ion gia phan tir tgi m/z 280,26401 
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[U+WX (tfnh toan Iy thuyet cho cdng Ihiic 
CigHjflNO: 280,26404). Ciing vdi vi?c phan tich cac 
pho NMR cho phep xac djnh cdng thiirc phan ttr 
chinh xac cua 1 la CigHaaNO (M = 279). 

Hinh 1: Cau triic hoa hgc ciia hgp chat 1-4 

Tren pho proton H-NMR xuat hien lin hieu d^c 
trung ciia I nhdm isobutyl [5 3,16 (2H, d, J = 6,5 
Hz), 1,80 (IH, m) va 0,92 (6H, A, J = 7,0 Hz)]; 4 
proton olefm tgi 5 7,19 (IH, dd, J = 10,0 va 15,0 
Hz), 6,12 (IH, dd, J = 10,0 va 15,5 Hz), 6,07 (IH, 
m) va 5,76 (1H, d, 7 = 14,5 Hz); 8 nhdm metilen tai 
5 2,15 (2H, q, y = 7,0 va 14,0 Hz), 1,40 (2H, m), 
1,30 (2H, m), 1,26 (lOH, m) va I nhdm metyl bgc 1 
d 0,86 (3H, t, J= 7,0 Hz). Tren phd '^C-NMR va 
DEPT ciia 1 xuat hi?n tin higu ciia 18 nguyen tir 
cacbon trong dd cd 1 cacbonyl, 5 metin, 9 metilen va 
3 metyl. Dya vao do chuyen djch hda hgc, xac djnh 
dugc tin hi?u dgc irung cua I nhdm cacbonyl ndi vdi 
nguyen tir nita tai 5 166,39 (C); mgt nhdm metilen 
gan vdi nguyen lu nita tgi 5 46,94 (CH2); 2 lien ket 
ddi bi Ihl 2 vj tri d 5 143,23 (CH), 141,32 (CH), 
128,20 (CH) va 121,72 (CH). Sy cd mgt ctia nhdm 
isobutyl cung dugc xac nhan [d 46,94 (CH2), 28,64 
(CH), 20,12 (2XCH3)]. 

Cac tin hi?u proton dugc gan vdi lin hi?u cacbon 
tuang irng dya tren ket qua phan tich phd hai chieu 
HSQC (bang 1). Phan tich chi tiet cac luang tac tren 
phd HMBC cho phep ghep noi cau true ciia nhanh 
isobutyl vdi nhanh tetradecadienamide qua lin hi?u 
tuang tac giu'a proton H-l' (5 3,16) vdi cacbon C-1 
(5 166,39). Nhanh isobutyl mgt lan niJa dugc xac 
dinh dya vao nhirng tuang tac HMBC giira tin hieu 
proton H-l' (5 3,16) vdi cac cacbon C-2' (5 
28,64)/C-3' (5 20,I2)/C-4'(5 20,12); proton H-2' (5 
1,80) vdi cacbon C-I' (5 46,94)/C-3' (6 20,I2)/C-4' 
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(320,12). Hai ndi ddi ciia nhanh tetradecadienamide 
dugc xac djnh tgi vj tri C-2 va C-4 {A^-^) d\ra tren 
tirang tac HMBC giifa cac tin hi?u proton H-2 (5 
5,76)/H-3 (5 7,19) vdi cacbon C-I (S 166,39); 
proton H-4 (5 6,12) vdi cacbon C-2 (6 I21,72)/C-3 
(5 141,32) va proton H-5 {5 6,07) vdi C-3 (5 
I4I,32)/C-4 (5 I28,20)/C-6 (5 32,96)/C-7 (5 29.53). 
clu hinh trans (2E,4E) cita lien kit ddi dugc xac 
djnh bdi gia trj hing so tuong lac Idn (J = 15,0 Hz). 
Nhdm metyl bac I dc 14,10/5H 0,86 (3H, t, J = 7,0 
Hz) dugc xac djnh tgi vj tri cudi ciia mgch nhanh 
tetradecadien vi cd dang triplet. Dya vao cac luong 
tac chi liet HMBC kit hgp so sanh vdi so li?u phd 
trong tai li?u [4] khang djnh 1 la N-isobutyl-2£,4£-
dodecadienamide, mgt hgp chit da dugc phan Igp tir 
loai Piper sarmenlosum [4]. 

Hgp chat 2 nhgn dugc dudi bgt, mau tring. Pho 
proton H-NMR ciia 2 ciing tucmg ty pho cua 1 vdi 
sy xuat hi?n cac tin hi?u dac trung ciia 1 nhdm 
isobutyl [5 3,08 (2H, d,J= 6,5 Hz), 1,81 (1H, m) va 
0,94 (6H, d, J = 7,0 Hz)]; 4 proton olefin lai 5 7,13 
(IH, dd, J = 10,5 va 15,0 Hz), 6,21 (IH, dd, J = 
10,5 va 15,0 Hz), 6,12 (IH, m) va 5,94 (IH, A,J = 
15,0 Hz); 4 nhdm metilen lgi 5 2,19 (2H, q, J = 7,0 
va 14,0 Hz), 1,46 (2H, m), 1,32 - 1,38 (4H, m) va 1 
nhom metyl bac I d 0,91 (3H, overlap). Tren phd 
'̂ C-NMR va DEPT cua 2 xult hi?n tin hieu cua 14 
nguyen tir cacbon trong do cd 1 cabonyl, 5 metin, 5 
nhom metilen va 3 metyl. Tin hieu dac trung ciia 1 
nhom cacbonyl ndi vdi N tgi 5 169,19 (C); mgt 
nhom metilen gan vdi nguyen lir nita cd dg dich 
chuyen hda hgc kha cao lgi 5 48,03 (CH2); 2 lien ket 
doi bj the 2 vi tri d 5 143,94 (CH), 142,12 (CH), 
129,80 (CH) va 123,07 (CH). Sy cd mat ciia nhdm 
isobutyl cung dugc xac nhan bdi cac tin hieu lai 5 
48,03 (CH2), 29,74 (CH), 20,50 (2XCH3). Tir nhung 
dij kien phd cd dugc, cd the khang djnh hgp chat 2 
cGng la mgt amide cd cau true luang ty hgp chat 1 
nhimg cd mgch cacbon ngan hon 4 nhdm metilen 
CH2. Cac tin hi?u proton dugc gan vdi lin hi?u 
cacbon tuong ung dya tren ket qua phan lich phd hai 
chieu HSQC (bang 1). Phan tich chi lilt cac tuang 
tac tren phd HMBC cho phep ta ghep ndi cau true 
ciia nhanh isobutyl vdi nhanh decadienamide qua 
tirong tac xa giira H-I' (S 3,08) vdi C-I (5 169,19). 
Nhanh isobutyl mgt lln nifa dugc xac djnh dya vao 
tircmg tac HMBC giua proton H-l' (5 3,08) vdi cac 
tin hieu cacbon C-2' (5 29,73), C-3'/C-4' (S 20, 50); 
proton H-2' (5 1,81) vdi cac tin hi?u cacbon C-I' (5 
46,94)/C-3' (5 20, 49)/C-4' (5 20, 49). Vj In hai ndi 
doi ciia nhanh decadienamide dugc xac dinh lgi C-2 

Cdc hgp chdt amlt vd a-tocopherol... 

vk C-4 (A '̂'') dya tren tuang tac HMBC giij'a cac tin 
hi?u proton H-2 (6 5,94)/H-3 (5 7,13) vdi tin hi?u 
cacbon C-I (5 169,19); proton H-4 (5 6,21) vdi cac 
tin hi?u cacbon C-2 (5 123,07)/C-3 (6 142,12); 
proton H-5 (5 6,12) vdi cac lin hi?u cacbon C-3 (5 
142,I3)/C-4 (5 129,80)/C-6 (5 33.86)/C-7 (5 29,68). 
Cau hinh ciia lien kel ddi dugc xac djnh dlu d dgng 
trans (2£,4£) tren ca sd hing so tuong tac ldn (J = 
15,0 Hz). Tir nhirng phan tich neu tren kit hgp vdi 
so sanh so li?u pho '^C-NMR ciia 2 vdi hgp chat 
pellitorine phan lap lir loai Asiasarum 
heterotropoides [5] ta thly hoan loan phii hgp d tat 
ca nhung vj tri luang iirng. 

Hinh 2: Mgt sd tuong tac HMBC chinh ciia 1-3 

Hgp chat 3 nhgn dugc dudi dang dau khdng 
mau. Phd khdi lugng phan giai cao (HR ESI-MS) 
xuat bien pic ion gia phan tu tai m/z 278,24833 . 
[M+H]* (linh loan ly thuyet cho cdng thiirc 
C18H32NO: 278,24839). Phd proton ' H - N M R cua 3 
tuang ly nhu ciia 1, ngoai trir sy xuat hien them tin 
hieu ciia mgt ndi ddi the hai lan. Tren phd proton ' H -
NMR xuat hi?n tin hieu dgc trung ciia 1 nhdm 
isobutyl [53,16 (2H,d,J= 6,5 Hz), 1,80(1H, m)va 
0,92 (6H, d,J= 7,0 Hz)]; 6 proton olefin lgi 5 7,19 
(IH, dd, J = 10,5 va 15,0 Hz), 6,16 (IH, dd, J = 
11,0 va 15,0 Hz), 6,08 (IH, m) va 5,75 (IH, d, 7 = 
15,0 Hz); 6 nhdm metilen lgi 6 2,18 (2H, m), 2,16 
(2H, m),2,01 (2H, q ,J=6,5val3 ,5Hz) , 1,35-1,37 
(6H, m) va 1 nhdm metyl bac 1 d 0,88 (3H, t, J = 6,5 
Hz). Phd cacbon '^C-NMR va DEPT ciia 3 cQng 
xult hien tin hi?u ciia 18 nguyen tu cacbon nhu hgp 
chit 1 trong dd cd I cacbonyl, 7 metin, 7 metilen va 
3 metyl. Tin hi?u cgng hudng dgc trung ciia 1 nhdm 
NC=0 tai 5 166,36 (C); mgl nhdm metilen gin vdi 
nguyen tu nita tai 5 46,94 (CH2); lien kit ddi bj thi 2 
vi tri d 5 142,23 (CH), 141,10 (CH), 130,98 (CH), 
128,55 (CH), 128,22 (CH) va 122,06 (CH). Nhdm 
isobutyl ciing dugc xac nhgn bdi cac tin hieu [S 
46,94 (CH2), 28,62 (CH), 20,11 (2XCH3)]. Tir nhirng 
dii- kien pho tren ggi y ring hgp chat 3 la mgt amide 
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Bdng 1: Dii" ki?n pho NMR ciia 1-3 va cac chat tham khao 
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,4E-dodccadienamidc [4], Sc cua pellitorine do trong 
[7]. 

Bdng 2: Dif kien phd NMR ciia 4 va chit tham khao 
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19,66 

19,76 

22,72 

DEPT 

CH, 
CH 

CH, 

CH, 

CH, 

CH 

CH, 

CH, 

CH, 

CH 

CH, 

C H J 

C H J 

CHj 

«,••' 

1,51 (m) 

0,87 (d, 7,0) 

0,86 (d, 6,0) 

0,87 (d, 7,0) 

0,87 (d, 7,0) 

'do trong CDCI3, 125 MHz 3, '500 MHz. "5c cua a-tocopherol do trong CDCI3 [8]. 

cd cau triic tucmg X\f hgp chat 1 cd ciing dg dai mgch 
cacbon nhung cd 3 ndi ddi trong phan tir. 

Cac tin hieu proton dugc gan vdi tin hieu cacbon 
tuang irng dua tren kit qua phan tich pho hai chieu 
HSQC (bang 1). Phan tich chi tiet cac tuang tac tren 
phd HMBC cho phep ta ghep ndi cau triic ciia nhanh 

isobutyl vdi nhanh tetradecatrienamide qua tuang 

tac xa giira proton H-I' (53,16) vdi tin hi?u cacbon 

C-I (5 166,31). Nhanh isobutyl mot lan n&a ciing 

dugc xac djnh dya v^o nhirng tuong tac giiJa proton 

H-I' (5 3,17) vdi cac tin hi?u cacbon C-2' (5 28,62) 

/C-3' (5 20,11)/C-4' (5 20,11); proton H-2' (5 1,80) 
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vdi cac tin hi?u cacbon C - l ' (5 46,94) /C-3 ' (5 20,11) 

/C-4 ' (5 20, I I ) . 

Nhu vgy, mach amide cdn lgi cd 14 cacbon. Vi 

tri ciia ba noi ddi ciia nhanh tetradecatrienamide 

dugc xac djnh tgi C-2, C-4 va C-8 (A^'"'^) dira tren 

luang lac HMBC giifa cac lin hi?u proton H-2 (5 

5,76)/H-3 (S 7,19) vdi tin hieu cacbon C-l (5 

166,36); proton H-4 ( 6 6,16) vdi cac tin hi?u cacbon 

C-2 (5 122,06)/C-3 (5 141,10): prolon H-5 (5 6.08) 

vdi cac tin hi^u cacbon C-3 (5 l41 , l0) /C-4 (5 

128.55)/C-6(5 33.03)/C-7 (5 26.53); prolon 11-7 (5 

2.16) vdi cac tin hieu cacbon C-5 ( 5 l42.23)/C-8 (5 

l28,22)/C-9 (5 130,98); proton H-fi (5 5.33) vdi tin 

hi?u cacbon C-7 (5 26.53): proton 11-9 (5 5.40) vol 

cac tin hieu cacbon C-7 (5 26.53)/C-lO (5 27,23). 

Cau hinh ciia lien ket doi lgi C-2 va C-4 cfing dugc 

xac djnh deu d dang ircin.s {2EAE) bdi h ing so 

tuong lac ldn (./== 15.0 11/). I'u) nhien can hinh ciia 

lien ki't doi tai C-8 rat kho .\ac dinh iiOu dua tren pho 

' H - N M R do proton H-8 \ a l l - 9b i chap nhung co ih l 

xac djnh dya vao sy khac biet ciia cacbon allylic tren 

phd '^C-NMR [5]. Su chuyen dich tuyen tinh ciia tin 

hieu cacbon allylic ciia ddng phan Z{5< 29) v l phia 

Irudng manh ban ddng phan £ (5 > 31) khoang 5 

ppm. Vdi do dich chuyen cCia C-7 la 26,53 ppm va 

C-tO la 37,23 d hgp chat 3 thi cau hinh ciia ndi ddi 

tai C-8/C-9 dugc xac djnh la Z [6]. Nhdm melyl 8c 

i4,04/5H 0,88 (3H, t, J = 6,5 Hz) dugc xac dinh tai 

vi Iri cuoi ciia nhanh tetradecatrienamide vi tin hieu 

CO dgng triplet. Dua vao cac luang tac chi tiet 

HMBC giua proton va cacbon ket hgp vdi so sanh 

so lieu phd eua hgp chat (2£',4£,8Z)-N-

isobutyltetradecatrienamide (C|gH3|N02) [7] thay do 

djch chuyen hda hgc hoan loan phii hgp d nhifng vi 

tri tuong img. N h u vgy, 3 dugc xac dmh la 

(2£,4£,8Z>N-isobutyltetradecalrienamide. 

Hgp chat 4 thu dugc dudi dgng dau, mau vang. 

Phi prolon ' H - N M R cho t h l y hgp chat nay cd mdt 

mach dai vdi nhieu nhdm CH2 va 4 doubet cua 4 

nhom metyl bgc 1, cd 3 tin hieu singlet vdi dg dich 

chuyen hda hgc kha cao (>2 ppm) dugc ggi y la ndi 

trirc tiep vao vdng benzen, ngoai ra cdn mdt tin hieu 

singlet khac tgi 5 1,23. Cac tin hi?u prolon neu tren 

phil hgp vdi cac tin hieu ciia hgp chat a-locopherol 

thudng gap trong ty nhien. 

Tren phd '^C-NMR va D E P T th ly xu l t hien tin 

hieu cua 29 nguyen tii: cacbon trong dd ed 8 nhdm 

metyl, 3 nhdm metin, 11 nhdm metilen va 7 cacbon 

Cdc hgp chdt amit vd a-tocopherol... 

khdng ndi vdi nguyen lu hidro nao. Sy cd mat ciia 
mdt vdng benzen dugc kh ing dinh bdi 6 tin hieu 
cacbon cd dg djch chuy in hda hgc tir 117 den 146 
ppm. Dgc bi?t tren phd cacbon va DEPT th ly ro 1 
tin hieu cacbon bac ba noi vdi oxi tai 5 74,54 (C-6). 
Cac du- ki^n tren cho du doan c lu tnic cila 4 la 
a-locopherol. Vi?c so sanh cac dtr kien pho tuong 
irng vdi a-tocopherol cung nhu kiem chiing b ing 
phd ID va 2D-NMR (HSQC, HMBC) di d in k i t 
lu;in hgp chi t 4 hi a-tocophcrol (bang 2) [8], mgt 
luv|i chat dugc biel den vdi kliii nang chong oxi hda 
kha cao. 

4, Kl2l LUAN 

Bang Ciic phuong phap sfic ky ket hop. bon hgp 
chiit N-isobutyl-2£',4£-dccadieiiamide (pellitorine) (1), 
N-isobutyl-2£',4£-lctradecadicnamide (2), N-isobutyl-
2/s,4£,8£-tetradecatrienainide (3) va a-locopherol (4) 
dil dirge phan lap, Cau triic hda hgc ciia chung dugc 
Xiic dinh bang cac phuong phap phd khoi lugng, phd 
kiuii krgiig phan giai cao, phd cong hudng tir hat nhan 
mgl chieu va hai chilu. Day la lln dlu tien cac hgp 
chat 1-4 dugc biet den lir chi Tetradium. 
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