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Hat thuc vat ho Sapindaceae (ho B4 hon) tit ldu da dude dan gian su dung
nhu nhiing vi thuéc dac hiéu dé chiia tri mét s6 bénh nhu: chita vé&t thuong, choc 13
(hat nhéan, hat mac rac ); chila sung dau nhot,ia chay tré em (hat vai );nhin hat an
dude va chita hdi miéng, sdu rang (hat bd hon, méc ken) [1].

Nhiing nghién citu vé thanh phan lipid dau nhén hat thuc vat ho Sapindaceae
da dudc cac nha khoa hoc chuyén nganh trén th& gidi quan tdm khao sat vé ham
lugng diu, thanh phan acid béo, ham lugng tocopherols va Tocotrienols [2,3,4,5 ,6].

Mbt trong nhiing dac trung riéng cta dau hat ho Sapindaceae cé chila nhém chit
Cyanolipids [7,8].

Cho dén nay con chua cé nhiing s6 liéu nghién ciu vé thanh phin Lipid cua
dAu hat thuc vat ho Sapindaceae ctia Viét nam. Trong bai bao nay- ham lugng dau
hat, thanh phin acid béo, thanh phdn Tocopherols, Tocotrienols va nhém chat
Cyanolipid cua ddu hat thuc vat ho Sapindaceae cua Viét nam sé dudgc dé cap dén.

1. Nguyén liéu va phuong phap

Nguyén liu: Cac mau hat thuc vat dudc thu gom tai mdt sé tinh & mién bac va
mién nam Viét nam thoi glan (2000- 2001), sau khi lua chon mau hat dat tiéu chudn

dudc bao quan 3 4°C v6i dd Am khoéng thay d81 va dudc mang sang Vién nghién cliu
Hoa- Li chat béo - CHLB Dic dé nghién citu.

Chiét tach ddu béo: Ham ludng dAu béo ti mAu hat dude chiét tach va xac
dinh theo phudng phap tidu chuan ISO/DIS 659:1988, mau hat dudc nghién nho
trong may nghién bi, va duge chiét biang Petroleum Benzine trong thiét bi dun néng
c6 hdi luu chuyén dung (Twisselman apparatus) ¢ 60°C trong 6 gis. Dich chiét thu
dudc dem cb ct loai dung méi trén may quay cit chidn khong g 40°C va ap suit 25
tor. Ham luong ddu béo cna hat sau khi can trén cAn phéan tich Sartorius analytic
(10*) va dudgc tinh toan theo % khéi ludng so véi mAau hat ca v hodc nhan hat.

Xdc dinh thanh phan acid béo: Thanh phin acid béo dudc xac dinh dudi
dang methylester trén sic ki khi GLC theo phudng phap tiéu chuan ISO/FDIS
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5590:1998. Trong thuc nghiém 10 mg diu béo dugc hoa tan véi 1ml Petroleum
benzine trong lo nho nuat kin, bé xung 25ul dung dich sodium methanolate trong
methanol (2 mol/l) va lic ki trong 1 phat. Thém vao 20 mg sodium hydrogen
sulphate monohydrat loai sach, 1dc ki va dem li tdm & ché dé 5000 v/phiit trong 1
phuat. Dich trong, sach & pha trén dudc tach riéng va dem phéan tich trén may sic ki
khi HEWLETT PACKARD 5890 Series II theo ché dé: Capillary column CP- Sil 88,
100m/ 0.25ID/ 0.2um, chudng trinh nhiét do: 155°C-220°C (1.5°C/phut), Injector
250°C, detector 250°C, khi mang H, .

Xdc dinh thanh phan Tocopherols va Tocotrienoels: Tién hanh theo phuong
phap tiéu chuan hién hanh cua Vién nghién citu Ho4-Li chdt béo CHLB Piic (1994),
5 gam mau hat di nghién min duge dem chiét trong 3 gid véi 60 ml Petroleum
benzine trong thiét bi dun néng ¢é hdi luu chuyén dung (Twisselman apparatus) &
60°C. Dich chiét thu duge dem co quay cdt chin khong duéi dong Nitrogen. Liy 250
mg diu béo hoa tan trong 25 ml Heptane va dem phén tich trén may séc ki long cao
ap HPLC hang MERCK- HITACHI F-1000 Fluorescence Spectrophotometer, L-
6000 Pump, 655A- 40 Autosampler véi Diol phase HPLC column 25 ¢cm x 4.6 mm
ID, Fluorescenz 295/330, téc do: 1.3 ml/phut, hé dung méi chay Heptane / tert. butyl
methyl ether (99+1,v/v ), D-2500 Chromato Intergrator.

Xdc dinh Cyanolipid: Cac dang Cyanolipid I, II, III dugc phat hién trén sic ki
l6p mong TLC theo phuong phap mé ta ¢ [ 7,8 ]. MAiu dau béo ctia hat dude dua 1én
ban mong Silicagen 60- Merck (20x20cm), trién khai bing 2 hé dung méi khac nhau:
Heptane / Ether ( 70+30, v/v ) va Toluene, hién hinh bdi Molybdatophosphoric acid
hydrate 5% ¢ nhiét d6 100°C.

2. Két qua va thao luan

Tén khoa hoc, dia diém, thsi gian thu cia 6 mau hat thuc vat ho Sapindaceae
Viét nam dugce cac nha thuc vat hoc nhan dang va phan loai. Ham lugng dau béo ¢
trong 6 mau hat ciing da duge xac dinh két qua trén bang 1 cho thdy ham lugng
dau béo cua hat thue vat ho Sapindaceae c6 thé chia ra lam 2 nhém: nhém 1 ¢
ham lugng dau béo cta hat tuong déi cao, tit 18,27 - 38,62% (so véi trong lugng ca
vo) nhu cac hat: mac rac, chém chom, b6 hon, méc ken, con nhém thd hai ¢é6 ham
lugng tuong dé1 thap tir 1,38 - 4,9% (so véi trong lugng ca vo) nhu cac hat: vai, nhan.
Cac két qua trén ciing phd hdp véi sé liéu d cac tai liéu tham khio nhu: ham lugng
ddu béo d hat vai thap 1a: 5-6 % [ 1,4 ], va d cac hat khac nhu: hat chém chém la:
18,7% [ 6], hat bo hon 1a: 32,6% [ 5 ], hat méc ken la: 27-30% [1].
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Bang 1: Tén khoa hoc va ham lugng da

Pham Qudéc Long, Doan Lan Phuong, B. Matthaus, K. Aitetmuller

u béo cta 6 loai hat ho Sapindaceae Viét nam

Sé Tén khoa hoc Ho Dia diém, Ham lugng
TT (ténViét Nam) thdi gian thu mau | d&u (%)
1 | Delavaya Toxocarpa Lang son
Franch. ( hat méc rac) Sapindaceae 09/1999 38,62(ca vo)
2 | Dimocarpus Longan Lour. Mién nam Viét Nam
(hat nhén) Sapindaceae 10/2000 4,9(ca vo)
3 | Litchi Chinensis Soun Ha béc
(hat vai) Sapindaceae 06/2001 1,38(ca vo)
4 | Nephelium Lappaceum L. Mién nam Viét Nam
( hat chém chém ) Sapindaceae 08/2000 29 ,68(ca vo)
5 | Sapindus Mukorossi Yén Bai
Gaertn ( hat bo hon) Sapindaceae 06/2000 31,82(ca vo)
6 | Aesculus Sinensis Bunge Son La
(hat méc ken) Sapindaceae 10/2000 18,27(ca vo)

Viét nam déu cé chia n
trong ddu béo cac hat thyc vat khac
acid Oleic C18:1, acid Linoneic {1

K&t qua phén tich vé thanh phan acid béo cé trong diu béo 6 loai hat thuc vat
ho Sapindaceae viét nam dudc chi ra tré
loai hat thuc vat

n bang 2. Nhin chung trong dau béo cua 6
hitng acid béo théng dung thudng gip 0
nhu: acid Palmitic C16:0, acid Stearic C18:0,
8:2, acid Arachidic C20:0 va acid Gadoleic

C20:1.Tuy nhién vé ham lugng cac acid béo c6 mot sd khac biét rd rét ma ta co thé
nhém c6 ham lugng acid Gadoleic C20:1 cao (tu
20,57 - 37,49% ) 1a cac hat bd hon va mac rac, cac s liéu tham khao ¢ tai liéu [5]

nhan thdy c6 nhiing nhém sau:

ciing khing dinh diéu nay,

nhém c6 ham ludng acid Cyclopropanoic (Cpa - 19:0) dic

biét cao la cac hat nhan (16,93%) va hat vai (38,03%), trong khi do sO liéu G cac tal

-liéu tham khao ciing t
[2]), va hat vai (Cpa-19:0 la 37,00%
biét cia nhém hat thuc vat he Sapindace
mdt sd acid cao hon hidn ca
Arachidonic C20:0 la 33,24%
tugng nay cing duge ghi nhén trong c

¢ hat trong cung ho nhu
va hat bd hon cé acid Oleic C18:1 1a 52,39%, hién
4c 8 liéu 0 tai lidu tham khao [4,5].

Néi chung gifta cac két qua phén tich dude

wong d6i khép nhu hat nhan (Cpa-19:0 1a 17,00% theo tai liéu
theo tai lidu [3]). D4y ciing 1a d&u hiéu riéng dac
ae nay. C6 mot s§ loai hat ¢6 ham lugng

hat chém chém c¢6 acid

véi cac tai liéu tham khao [1-6] vé

ham luong cac acid béo c6 trong 6 loai hat thuc vat ho Sapindaceae Viét nam la
tuong doi phi hgp va tin cay. Tuy nhién ciing c¢6 mdt vai khac biét dién hinh nhu g
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hat chom chém c6 ham lugng acid (C18:3 rat cao 23,33% trong khi ¢ tai liéu tham
khéao [4] chi ¢6 2% va ¢ hat mac ken c6 ham ludng acid Stearic C18:1 la 29,99%
trong khi d6 ¢ tai liéu tham khao [4] lai rat cao 72,00%. Nhing sai khac nay 6 thé
do nhiing anh hudng khac nhau cua dia li, khi hau gida nhitng vuang 6n ddi, nhiét
d6i tao nén va can duge khao sat thém 38 ¢6 nhiing két luan c6 tinh hé thong.

Téng hop s6 liéu phén tich thanh phan acid béo cta 6 loai hat thuc vat ho
Sapindaceae Viét nam ta thdy mAu hat cé ham lugng acid béo no cao (Saturated
fatty acid) tit 46,98 - 51,31% thudc vé cac hat: nhan, vai, chém chém. Nhing mau
hat c6 ham lugng acid béo mot noéi déi (Monoenoic fatty acid) cao hon han cac hat
khac, chiém tit 73,93 - 77,55% la cac hat: mac rac va bd hon. Dic biét trong tit ca 6
loai hat ho Sapindaceae da khao sat, riéng biét c6 mau hat s6 6 (mac ken) co chia
ham lugng acid béo da ndi dé1 C18:2 va C18:3 (polyenoic fatty acid) cao nhét chi€m
t6i 39,60%, trong khi do & cac mau hat khac chicé tu 3,19 -11,05%. Dé chinh la cac
acid béo da ndi doi cé hoat tinh sinh hoc cao va chinh la gia tri dac dung caa dau béo
loai hat méac ken nay.

Tocopherols (a-T, B-T, y-T, [1-8, 5-T) va ocotrienols (a-T3, B-T3, y-T3, 8-T3)
déu thude 18p chat Tocols thudng c6 mat trong d4u béo cua cac loai hat thuc vat. V&
mit y nghia - ching c6 tac dung nhu nhing chit c6 hoat tinh sinh hoc cao. Vai tro
nhu nhiing vitamin E va hay dudc stt dung nhu nhiing chét chdng 6xi hoa ty nhién
cin thiét co trong diu béo cac hat thuc vat. Ké&t qua phan tich ham lugng cac
Tocopherols va cac Tocotrienols c6 trong diu béo cac mau hat thuye vat ho
Sapindaceae Viét nam dugc chi ra trén bang 3 cho thay: 2 dang a-T,y-T c6 mat d
{4t cA cAc mAu hat thuc vat va dac biét véi ham lugng rit cao nhu ¢ hat mac rac,
nhén, vai mac ken ¢6 ham lugng o-T (ta 19,54 - 52,47 mg); va 2 hat mac rac, b6 hon
c6 ham luong y-Tla 29,84 mg va 20,80 mg. Téng ham ludng Tocopherols va
Tocotrienols c¢é trong dau béo cac miu hat thuc vat rat da dang, c6 khi rat cao, nhu
§ hat vai ( 276,79 mg), hat mac ken (141,12 mg ), hat mac rac (100,01 mg); c6 khi &
muc d6 trung binh nhu hat nhén ( 34,45 mg ) va hat bd hon (33,09 mg); cling c6 khi
lai r4t it nhu hat chém chém chi ¢6 (2,56 mg). No6i chung co6 mot s6 dang:
o~T3, B-T, y-T3, 8-T, va 8-T3 gap trung binh trong dau béo ctia cac mau hat tit 2
hodc 3 1an, con ca biét c6 nhiing dang chi xuét hién c6 1 1dn nhu: B-T3 chi c6 trong
diu hat nhan la 3,42 mg; dang P-8 chi c6 trong diu hat mic ken 1a 6,93 mg; dang
§-T3 c6 ham lugng déc biét cao trong diau hat vai (181,48 mg) va hat méac ken
(33,55 mg). Su da dang va ca biét cia ham lugng cac Tocopherols v Tocotrienols co
trong diu béo gita cac mau hat thuce vat ho Sapindaceae Viét nam, cing nhu so véi
s6 liéu trong cac tai ligu tham khao [ 7] la diéu thd vi can dude xem xét thém khi
c6 diéu kién.
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Bang 2: Thanh phén acid béo clia 6 loai hat ho Sapindaceae Viét nam

Thif t¢ mau hat nghién ctu
Tén acid
béo 1 2 3 4 5 6
Mac rac Nhan Vai Chém chém B6 hén Méc ken
14:0 0.01 0.26(0.30%) 0.19 0.02 0.03 0.18
15:0 - 0.05 - 0.02 0.04
16:0 4.20 12.15(19.00%) 8.36(12.00%) 4.12(2.00% 5.27(4.00°) 12.60(6.00%)
16:1 n-7 0.05 0.18 0.09 0.34 0.22 2.66
17:0 - 0.13(0.00%) 0.16 - 0.02 0.10
18:0 9.49 8.04(7.00%) 3.70 5.16(14.00%) 1.39(0.20°) 1.58(4.00°)
18:1 n-9 39.10 36.87(36.00%) 23.80(27.00%) 36.22(45.00°) 52.39(62.80%) 29.99(72.00°)
18:2 n-6 2.72 8.40(6.00?) 6.60(11.00%) 2.99 8.35(4.607) 16.17(23.00°)
18:3 n-3 0.62 2.65(5.00%) 4.31 0.20 137(1.60 | 23.33(2.009
20:0 9.65 4.27(4.00%) 0.61 33.24(35.00°) 4.93(4.40% 0.11
20:1 n9 37.49 1.80(0.90%) 0.77 8.24 20.57(22.40°%) 0.26
22:0 0.78 2.74(3.00%) 0.26 392 0.86 0.32
22:1n9 0.91 - 1.06 0.75 0.35
24:0 0.16 2.41(1.00%) 0.79 0.50 0.16
Cpa-19:0 16.93 (17.00%) 38.03(37.00%)
others 2,19 | 3,02 13,12 37 3,33 12,15
S:t::rated 16,92 46,98 51,31 4725 13,02 15,09
Monoenic 77,55 38,95 24,66 45,86 73,93 33,26
Polyenoic 3,34 11,05 10,91 319 9,72 39,50

a. 86 lidu tham khao tai lidu [ 2]
b. S&'liéu tham khao tai liéu [ 3]
c. S6liéu tham khao tai liéu [ 4]

d. S6 liéu tham khao tai liéu [ 5]
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Bang 3: Thanh phan Tocopherols va Tocotrienols cua 6 loai hat BQ Sapindaceae Viét Nam

Tocols a-T o-T3 B-T v~T B-T3 p-8 y-T3 &T &T3 Sume
Mac rac 1) Delavaya toxocarpa Franch 0,310g/10ml
Dién tich 553323 0 13168 476234 0 0 0 36178 0 1078903
Ham Ig(mg) 52,47 0,000 8,89 2984 0,000 0,000 0000 881 0000 10001
Tilé % 50,763 0,00 1208 43691 0,00 000 000 3319 000 100,00
Nhan 2) Dinocarpus longan Lour. 0,328g/10ml
Dién tich 605974 0 123888 78348 16305 O 0 0 0 824515
Ham Ig(mg) 21,296 0,000 5399 4335 342 0 0000 0000 0000 34451
Tile % 61,82 0,00 1567 1258 993 000 000 000 000 100,00
Vai 3) Litchi chinensis Soun 0,122g/10ml
400059
Dién tich 300611 119363 47165 18231 0 0 249579 O 4 734949
Ham Ig(mg) 34,717 21,338 10722 8831 0000 0,000 19,701 0,000 181,488 276,797
Tile % 12,54 1.1 3,87 319 000 000 712 000 6557 100,00
Chémchdom  4) Nephellum lappaceum L. 2,479/10ml
Dién tich 12489 24223 0 2238 0 0 1464 0 53214
Ham Ig{mg) 0,664 0,707 0,000 0399 0000 0000 0427 0365 2,562
Tile % 25,93 27,60 0,00 1557 0,00 0,00 1666 14,24 100,00
B6 hon 5) Sapindus mukorossi Gaertn 0,3649/10ml|
Dién tich 95320 0 0 1151194 0 0 29240 8634 1284388
Ham Ig(mg) 6,557 0,000 0000 20801 0000 0,000 3,133 2602 33,093
Tile % 19,81 0,00 0,00 62,86 000 000 947 786 100,00
Mic ken 6) Aesculus Sinensis bunge 0,177g/10m!
176306
Dién tich 214358 20234 0 103122 0 44516 5 0 948971 3094266
Ham Ig(mg) 19,541 9,664 0000 883 0000 6938 62593 0,000 33,557 141,129
Tile % 13,85 6,85 0,00 626 000 492 4435 000 2378 100,00

Pé nhan dang su c6 mait cac Cyanolipid c6 trong ddu béo 6 mau hat thuc vat
ho Sapindaceae Viét nam, ching téi da tién hanh phan tich dinh tinh ching trén
sic ki ban méng (TLC ) Silicagen 60-Merck (20x20cm), trién khai bang 2 hé dung
mé6i khac nhau: Heptane / Ether (70+30, v/v) va  Toluene, hién hinh boi
Molybdatophosphoric acid hydrate 5% & nhiét do 100°C. Két qua dugc md ta trén
(hinh 1)
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Hinh 1. K&t qua phan tich Cyanolipt. trén ban mong Silicagel (20 x 20mm)

Trién khai trén ban mong Silicagen véi hé: Heptane / Ether( 70+30, v/v ) cho
két qua: dang Cyanolipid II ¢6 mit & tdt cA 6 miu ddu béo hat thuc vat ho
Sapindaceae Viét nam, con dang Cyanolipid III thi chi ¢cé mat & 2 mau: hat nhian
va hat b6 hon. Dang Cyanolipid I dude khdng dinh khi trién khai kiém chitng trén
hé Toluene cho thay né chi ¢6 mat 8 2 mAu: hat vai va hat méc ken. Su c6 mat cia
cac Cyanolipid trong dau hat thuc vat ho Sapindaceae Viét nam 1a diu hiéu dac
trung riéng bigét khong nhiing chi c6 6 ho Sapindaceae Viét nam, ma con 1a ddi véi
ho Sapindaceae trén thé gidi néi chung, nhan dinh nay ciing dugc cac két qua phan
tich vé thanh phan cac Cyanolipid § tai liéu tham khao [ 7,8 ] kh&ng dinh.

3. K&t luan

1. Da thu thap dugc 6 mau hat thuc vat ho Sapindaceae Viét nam (méc rac,
nhéan, vai, chdm chdém, bé hon, mic ken), khao sat ham ludng dau béo ¢6 trong cac
mau hat d6 cho tL3y c6 2 nhém khac biét: nhom cé ham Jugng ddu béo tudng doi cao
tu 18,27 — 38,6% (mac rac, chdm chém, b hon, mic ken), con nhém kia chi ¢6 ham
dau béo thap ti 1,38 - 4,9% (nhin, vai).

2. Téng hgp s6 liéu phan tich thanh phin acid béo cla 6 loai dau hat thuc vat
ho Sapindaceae Viét nam ta thiy cidc mau hat c¢6 ham lugng acid béo no (Saturated
fatty acid) cao tit 46,98 - 51,31% thudc vé& cac hat: nhin, vai, chém chom. Nhiing
mau hat ¢6 ham lugng acid béo mdt néi doi (Monoenoic fatty acid) nhinh hon hin
cac hat khéac chi€m tit 73,93 - 77,55% la cac hat: mac rac va bd hon. Déc biét trong
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t&t ca 6 loai hat ho Sapindaceae Viét nam da khao sat, riéng biét c6 hat méc ken
c6 chiia ham lugng acid béo da noéi dd1 C18:2 va C18:3 (po.l\yenoic fatty acid) cao
nhat chiém téi 39,50%, trong khi d6 ¢ cac mAu hat khéc chi ¢6 tu 3,19 - 11,05%. bé
chinh 12 cac acid béo da ndi déi cé hoat tinh sinh hoc cao, va chinh la gia tri dac
dung ctia dau béo loai hat mac ken nay.

3. K&t qua phan tich ham lugng cac Tocopherols va cac Tocotrienols ¢o trong
diu béo 6 mau hat thuc vat ho Sapindaceae Viét nam cho thdy: 2 dang o-T ,y-T cé
mat § tdt ca céc mau hat thuc vat va dac biét véi ham lugng rat cao nhu: o-T
(ttr 19,54 - 52,47 mg ) ¢d & hat méc rac, nhan, vai méc ken; va y-T1a 29,84 mg (méc
rac), 20,80 mg (b6 hon). Téng ham lugng Tocopherols va Tocotrienols ¢é trong dau
béo 6 hat thuc vat rat da dang, ¢c6 nhom rat cao (100,01- 276,79mg) ¢ hat vai, hat
m#c ken, hat mac rac; c6 khi & mic d6 trung binh (33,09 - 34,45 mg) nhu hat nhan
va hat bd hon; ciing c6 khi lai rat it nhu hat chém chém chi ¢6 (2,56 mg). Ngoai cac
dang: a-T3,p-T,y-T3, 8-T, va 8-T3 c6 gdp trong ddu béo cua cac mau hat trung
binh ti 2 hodc 3 14n, con ca biét c6é nhiing dang chi xuat hién ¢6 11an nhu: B-T3 chi
6 trong hat nhin 12 3,42 mg; dang P-8 chi cé trong hat mic ken 1a 6,93 mg.

4. D&u hiéu dic trung riéng d61 véi mau dau béo hat thuc vat ho Sapindaceae
trén thé gidi 12 cé6 chita nhém chit Cyanolipids. D&i v8i ho Sapindaceae cua Viét
nam da nhan dang duge Cyanolipid II ¢6 méat 3 tat cd 6 mAu dau béo hat phan tich,
Cyanolipid III thi cé mat & hat nhan va hat bd hon, con Cyanolipid I chi c6 mat 6 2
mAu hat vai va hat méc ken.

L&i cam on. Duéi sy tai trg tai chinh cua DAAD cho chuyén di cong tac khoa
hoc, céng viéc duge hoan thanh tai Phong thi nghiém diau thuc vat, Vién nghién ciu
Hoa - Li chat béo, Muenster - CHLB Dc, tac gia ciing chén thanh cam on sy gidp

d3 tan tinh ctia Dr. L. Bruhl va B. Bielefeld trong qué trinh phan tich va tién
hanh céng viéc.
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ANALYSIS OF LIPID COPOSITION IN SEED OIL
OF SAPINDACEAE FAMILY FROM VIETNAMESE PLANT

Pham Quoc Long, Doan Lan Phuong
Institute of Natural Products Chemistry, NCST VN

Bertrand Matthaus, Kurt Aitzetmuller

Institute for Chemistry and Physics of Lipids, BAGKF; Piusallee 76,
D- 48147 Muenster, Germany

The Lipid composition and Oil content of 6 seed species of Sapindaceae family
from Vietnamese plant (Delavaya toxocarpa Franch, Dinocarpus Longan Lour.,
Litchi chinensis Soun, Nephelium lappaceum L., Sapindus mukorossi Gaerrtn,
Aesculus Sinensis bunge) have been investigated. The content of fatty acid,
Tocopherols and Tocotrienols have been determined by capillary GLC and HPLC
with different detectors, qualitative analyis of Cyanolipid have done with TLC. All
these results are discussed also.

Keywords:
Tocopherols (a-T, B-T, y-T, P-8, -T ), Tocotrienols ( &-T3, B-T3, y-T3, 5-T3 ), Plasto
chromanol-8 ( P-8 ), GLC- Gas Liquid Chromatography, HPLC- Hight performance
Liquid Chromatography, TLC- Thin Layer Chromatography, Saturated fatty acid,
Monoenoic fatty acid, polyenoic fatty acid.



