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NGHIEN CUU XAC DINH HAM LUONG AXIT BEO CHUA
NO TREN GIGONG DAU TUONG CHIU MAN

TOM TAT

Nguyén Ding Minh Chanh*

Trong nghién ctru nay, 3 giong dau twong (AT26, DT2008 va DT31) c6 tiém ning chiu man da duoc tréng
trong nha ludi va xit Iy man voi nong 6 100 mM NaCl. Mdi giong gém 15 chau, méi chau 3 cay. Mau hat
duoc thu hoach va phan tich @ xac dinh ham luong axit béo chua no (axit oleic, axit linoleic va axit
linolenic) bing hé théng sic ky khi khoi phé GC/MS. Két qua cho thdy ca 3 giong déu c6 chira ham luong
ctia 3 axit: oleic, linoleic va linolenic. Déi véi giong DT26 ham luong oleic, linoleic va linolenic 1an luot 1a 47,
112 va 10 pg/mg. Giong DT2008 ham luong oleic, linoleic va linolenic lan luot 13 46, 124 va 12 pg/mg.
Giong DT31 ham luong oleic, linoleic va linolenic 1an luot 1a 30, 72 va 7 png/mg. Ba giéng c6 su khac biét
dang ké so sanh cho mdi thanh phan axit. Giéng cé thanh phan axit oleic cao nhat 1a DT26, sau d6 dén
giong DT2008 va thap nhat 1a DT31. Thanh phan axit linoleic va axit linolenic ctia giéng cao nhat 1a DT2008,
thap nhat 1a giong DT31. Két qua nay cho thdy giong DT2008 va DT26 1a 2 giong c6 ham lugng axit béo

chua no cao.

Tu khéa: Axit béo, chiu man, diu tuong, sac ky.

1. AT VAN BE

bau tuong (dau nanh) 1a cay thuc phdm va cay
ldy dau quan trong ctia nhiéu nuéc. Hat dau tuong co
chtta ham lueong dau béo cao hon cac loai dau d6
khac nén duoc coi 1a cay cung cip dau thuc vat quan
trong. Lipit ctia dau twong chita mot ty 1é cao cac axit
béo chua no (khoang 60 - 70%) c6 hé s6 déng hoa
cao, mui vi thom, axit linoleic chiém 52 - 65%, oleic tt
25 - 36% va axit linolenic khoang 2 - 3% [1]. Dung dau
dau tuong (dau nanh) thay mo dong vat c6 thé tranh
duoc xo vita dong mach. Dau dau nanh chia khoang
23% chat béo chua no (axit béo khong bao hoa), c6
kha ning gidm thiéu bénh nhdi mau co tim va ngan
ngtra ung thu, chong t4o bon, lam cham qua trinh lao
hoa va ngin ngtra ung thu. Nhiéu nghién cuu da
chiing minh axit linolenic la mot axit béo omega 3 co
loi ich d@é tang cuong stic khée tim mach bang cach
giam chat béo trung tinh (Triglyceride).

O Viet Nam, ddt nhiém man c6 x4p xi 2 triéu ha,
chiém gan 6% téng dién tich dat tw nhién [2]. Dat
nhiém man 14 mot van dé mang tinh toan cau, hién
c6 khoang 1 ty ha dat nong nghiép trén thé giséi duoc
coi 1a khong trong trot duoc do nhiém man. Lien Hop
qudc uwéc tinh, dd6 man anh hudng dén cay trong trén
dién tich khoang 80 triéu ha dat canh tac [3].... Mtc
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d6 nhiém min da duoc du bao sé tang lén do van dé
muc nudc bién ting 1a hau qua ctia qua trinh bién d6i
khi hau toan cau. Do vay, phat trién cay trong trong
d6 co dau twong chiu man 1a mot viec hét stc can
thiét dé duy tri st 6n dinh va mé rong dién tich trong
trot sang cac vung nhiém man. Nghién ctu mic
phan tmg ctia dau tuong véi cac liéu luong xit Iy min
NaCl cho thdy nang suat gidm khi ham lwong mudi
cao hon 5 dS/m [4] twong duong voi nong do trén
200 mM NacCl. Khi bi nhiém man, c6 ba van dé chinh
anh hudng dén cay trong: (i) thiéu nudc cho cay do
thé tham th4u thdp ngoai moi trudng xung quanh ré;
(ii) bi doc do qua nhiéu ion Na* va Cl xam nhap vao
trong mo ré; (iii) mat can bang cac nguyén t6 dinh
duong do su canh tranh cta cic nguyén t6 dinh
duong véi Na* [5]. Do d6 nghién cttu chon tao ra cac
giong dau tuong chiu man va thanh phan EPA, DHA
va axit béo chua no cao dang duwoc cac nha nghién
ctru quan tam giai quyét [6].

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctu

- Str dung 3 giong dau tuong c6 tiém ning chiu
man gom: DT26, DT31 (Vién Cay luong thuc va Cay
thuc phdm) va DT2008 (Vién Di truyén Nong
nghiép).

- Héa chat va dung moi: chloroform, hexane,
Boron trifluoride-methanol  (BF;-MeOH,  axit
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tridecanoic, natri sunfat... duoc mua tir Haing Merck
cta Dtec.

2.2. Phurong phap nghién ctu

2.2.1 B6 tri nhiém mdn cho céc giong dju tuong

Ap dung theo phuong phéap cta Lee ef al. (2008)
c6 diéu chinh [7]. Hat dau tuong duoc gieo vao chau
cat va duoc cung cdp dinh dudong tr moi truong
Hoagland. Cay vao giai doan V2 - V3 sau khi gieo
khodang 2 - 3 tuan (dam bao 3 cay/chau), sé tién hanh
xt Iy man bang tudi nudc mudi véi ndong do 100 mM
NaCl dén muc bao hoa. Nuéc mudi dugc thay hang
tuan, tuy nhién can bd sung nuéc nhim gifr cho cay
da 4m va thay déi do dan dién ctia moi truong. Moi
giong gieo trong 15 chau, méi chau gém 3 cay. Hat
sé duoc thu dong déu & cac cay ctia mbi giong dé
phan tich ham luong axit oleic, axit linoleic va axit
linolenic.

2.2.2. Phuong phdp sdc ky khi khoi pho (GC -
MS):

Thiét bi duoc st dung: May sic ky khi GC-MS
(Agilent 7890B GC/5977A MSD, c6t HP-88 dai 30 m,
duwong kinh trong 0,25 pm; Agilent Technology,
Santa Clara, CA, USA).

Chuan bi mau: Liy chinh xac 5 mg mau dau
tuong da duoc dong hoa cho vao ong falcon 50 mL.
Thém chinh xac 100 puL Chroloform, 4 mL BF;-
MeOH va chat chuin (Axit tridecanoic C13: 0). Day
nap that chat, kin. Votex cho dén khi hén hop mau
déng nhat. Phan tmg dan xuat duoc xay ra trong 10
& nhiét do 60°C trong 20 phut. Dé nguoi téi nhiet do
phong, sau d6 thém 2 mL mhexane va 1 mL nudc
cat, votex toi khi dong nhat. Pem hon hop mau di ly
tam & 1.200 rpm trong 20 phut. Hén hop phan 16p,
1y 1 ml 16p dung dich phia trén. Mau loc qua Natri
Sunfat dugc dem di phan tich bing may sic ki GC -
MS.

Phan tich trén thiét bi GC - MS: Mau duoc tiém
vao trong Injector & nhiét do 240°C voéi ty 1é chia
dong 10: 1, khi mang He voi toc do dong 1a 1
mL/phut; chwong trinh nhiét: nhiét do dau 60°C (2
phut), toc do gia nhiét 1a 20°C/phut téi 120°C, tiép
tuc gia nhiét véi toc do 5°C/phut toi 240°C, giit
trong 2 phut; khéi phd MS st dung ngudn ion héa
dien t&r tai 230°C, dau do khoi phd t cuc
(Quadrupole) & nhiét do 150°C giup c6 1ap va phan
manh ion.
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3. KET QUA VA THAO LUAN

3.1. Xac dinh thoi gian luu ctia 3 loai axit béo
chua no béing sic ky @b

Nham x4c dinh ham luong cac axit béo chua no
axit oleic, axit linoleic va axit linolenic trong cac mau
dau tuong, phuong phap sic ky khi duoc st dung
trong nghién cttu nay. Dau tién, day dung dich mau
chat chuén tuong tmg voi 6 ndong do khac nhau (5,
10, 50, 100, 500 va 1.000 pg) cuing voi chat noi chuin
(internal control) axit Tridecanoic c6 néng do 100 pg
duoc phan tich sic ki khi cho két qua tuong tmg.
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Hinh 1. Sic ky @5 dung dich chudn chira axit
Tridecanoic va 3 axit béo chira no: axit oleic, axit
linoleic va axit linoleic cting & néng d6 1.000 ppm

phan tich bing phuong phap sic ki khi.
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Gid tri dién tich pic ¢ cdc ham lrong khdc nhau
duoc thé hién trong bang voi ID Ia dién tich pic cia
chat noi chusn

Tai mau chudn chuta 3 axit béo chua no va chat
noi chudn & cting ham luong 100 pg (Hinh 1), sic ky
d6 ctia dung dich chuén 3 axit béo chua no cho thay
moi loai axit béo co thoi gian luu (retention time)
khac nhau. Theo d6, thoi gian luu ctia ba loai axit béo
chua no 1an luot 1a 14,360 phat voi axit oleic, 15,266
phut véi axit linoleic va 16,338 phut voi axit linolenic
cung voi thoi gian luu ctia chat noi chuén tai 8,190
phut. Dién tich pic ctia chit noi chuin va 3 chat béo
chua no cing thé hién sy twong dong lan luot la
7.464.184; 9.982.297; 8.915.961 va 9.015.643 khi duoc
tiém & cung ham luong nhu nhau (100 pg).

3.2. Dinh danh cac chat bing phwrong phap khdi
phd (Mass Spectrometer - MS)

Tir két qua sac ky dé thu duoc & trén, 3 loai axit
béo chua no duoc cho la c6 thoi gian luu tuong ting
tai 14,3 phat, 15,2 phut va 16,3 phuat. Tuy nhién, néu
chi dua vao thoi gian luu thi viéc dinh danh mot loai
hop chat 1a chua d can ci. Do vay, phuong phap
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khoi phé (MS) duoc st dung trong nghién cttu nay
nhim xac dinh chinh xac hop chit mong muén.
Trong thi nghiém nay, mau sau khi qua sic ki khi
duoc ion héa @€ tré thanh cac phan tt mang dinh
tinh khac nhau. Tai day, dau do khéi phé t& cuc
(Quadrupole) phan tach va co lap ching dua vao su
sai khac vé gia tri m/z.

Theo d6, biéu do su phan manh duoc danh gia
tai 3 thoi diém khac nhau (axit oleic tai 14,333 phut,
axit linoleic tai 15,246 phut va axit linolenic tai 16,324
phut). Két qua duoc dem doi chiéu véi s phan manh
Octadecenoic

Z,7)- va

D-;

clia 9-axit
Octadecadienoic

9,12-axit
9,12,15-axit

Octadecatrienoic (Z,Z,7)- tit kho dir liéu thu vién
NIST (Hinh 2). Pung nhu du doan tir két qua phan
tich sic ky dd, su phan manh ctia hop chat tai thoi
diém 14,333 phut, 15,246 phut va 16,324 phut hoan
toan trung khop véi dix lieu c6 duoc tir thu vien NIST
voi su xudt hién twong Gng cia cdc manh ion dic
trung gia tri m/z cta ca 3 loai axit béo chua no ké
tréen. Cac manh m/z c6 su liéen két chat che giita
nguén thu vién va nguon mau. Tir thi nghiém nay,
axit oleic, axit linoleic va axit linolenic dugc xac nhan
c6 thoi gian leu lan luot tai 14,3 phat, 15,2 phut va
16,3 phut.
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Hinh 2. Sy phin méanh cfia 3 loai axit béo chura no trong phén tich MS: axit oleic tai 14,333 phuat (A), axit
linoleic tai 15,246 phuat (B) va axit linolenic tai 16,324 phit (C). Biéu do phia trén biéu thi cho sir phin manh
ctia mau chuan tai thoi gian xdc dinh, biéu do phia duoi I3 sir phan manh cia chat béo khéng no tuong ing (9-
axit Octadecenoic (%)~ 9,12-axit Octadecadienoic (Z,7)- va 9,12,15-axit Octadecatrienoic (Z,7,7)-) duwroc Idy tir
thur vién Wiley07/NIST0b.

3.3. Khao sat duong chudn ctia 3 axit cé trong
dau teong

Nhim x4c dinh ham luong cac axit béo chua no
axit oleic (A), axit linoleic (B) va axit linolenic (C)
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trong cac mau dau tuong, duong chudn cta cac chat
trén duoc thiét 1ap dua theo ham luong (ug) va ty le
dién tich pic (Area/IS). Két qua khao sat duong
chuédn dugc tinh toan theo 5 ham luong (5, 10, 50,
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100, 500 va 1.000 ppm) cua 3 axit (Hinh 3). Ham
luong cua axit oleic dugc thé hién theo phuong trinh
y=0,015x-0,0902. Ham luong cda axit linoleic duogc
thé hien theo phuong trinh y=0,00173x-0,7063. Ham

trinh y=0,0123x-0,0467. Ca 3 axit béo chua no déu
cho thay tuyén tinh R? c6 gia tri rat cao. Cac duong
chuén co6 gia tri R?1a 0,9996, 0,9922 va 0,9959 lan luot
doi véi axit oleic, axit linoleic va axit linolenic.

luong cua axit lonolenic dugc thé hién qua phuong

Oleic acid

A o

Linoleic acid

Are/IS
Area/IS

Hg , Le Hg

Linolenic acid

Ared/IS

Hinh 3. DPudng chuén (standard curve) ham luong ctia 3 axit béo chura no: axit Oleic (A), axit Linoleic (B) va
axit Linolenic (C). Cdc nong do chat chuin sir dung dé lap duong chudn cho méi axit 14 5, 10, 50, 100, 500 va
1.000 ppm. Phuong trinh ciia duong chuin cdc chat Ian Iiot 12 y=0,015x-0,0902 voi axit oleic (A), y=0,0173x-
0,7063 voi axit linoleic (B), y=0,0123x-0,0467 voi axit linolenic (C). Trong do Area/IS 14 ty Ié dién tich pic cia
chat chudn trén dién tich pic néi chuin (internal standard).

3.4. X4c dinh ham hrong céc loai axit béo chua no trong 3 gidng dau tuong
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Hinh 4. Sic ky d6 ham lrong axit béo chua no ctia miu chat chudn ham leong 100 pg va 3 miu hat dau tuong
giong DT26 (A), gidng DT2008 (B) va giong DT31 (C) véi 5 mg miu méi gidng
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Bang 1. Dién tich pic cfia chit noi chuin va 3 loai chit béo chura no khao sat duoc trong 3 gidng dau tuong

Ten gidng Dién tich pic (6 mg)
IS Axit oleic Axit linoleic Axit linolenic
bT26 8874531 30440390 79863762 5109857
DT2008 9156463 30608212 91923932 6402397
bT31 7576448 16590514 41558647 3110336

Phan tich sic ky khi ctia 3 mau hat dau tuong voi
5 mg mdi giong, sic ky dd cho thdy trong hat cay dau
tuong co su khac biét 16n trong ham luwong cac loai
chéit béo khong no (Hinh 4). Nhin chung & ca 3
giong, luong axit linoleic nhiéu vuot troi khi so sanh
voi luong axit oleic va axit linoleic. Piéu nay ciing
duwoc ghi nhan & dién tich pic cda timg loai axit béo
khong no trén ca 3 giong (Bang 1). Trong d6, bang
dién tich pic cho thdy ham luong axit oleic, linoleic
va linolenic ctia giong DT31 1a thap nhat khi so sanh
voi s6 lieu cta 2 giong dau twong con lai.

Thong qua duong chudn ctia 3 loai axit béo da
lap & trén, ham luwong cac loai axit béo chua bao hoa
trong 5 mg hat dau twong (x) cta 03 giong co thé
duoc tinh toan dua vao so liéu dién tich pic. Theo do
gia tri truc tung (y) duoc tinh toan theo cong thirc:

Y = Sqampte/ Sis, trong d6 S, 12 dién tich mau va

Sis 1a dién tich chat noi chun.

Béng 2. Thanh phén axit béo ctia 3 giéng dau tuong
Thanh phan axit béo (ug/mg)
Tén giéng | Axit Axit Axit
oleic | linoleic linolenic
bT26 47 112 10
DT2008 46 124 12
bT31 30 72 7

Tt tong luong axit béo méi loai trong hat cac
giong dau tuong, ham luong cac hop chat trong 1 mg
don vi mau c6 thé dé dang duoc xac dinh (Bang 2).
Dai chiéu voi sic ky do & trén, axit linoleic trong hat
la thanh phan chiém wu thé ghi nhan & ca 3 giong
bT26, DT2008 va DT31 v6i ham luwong 1an luot 1a
112, 124 va 72 yg/mg. Ngay sau dé la axit oleic, 2
giong DT26 va DT2008 cho ham luwong gan nhu
tuwong dong ciing nhu cao hon 1,5 lan khi so sanh véi
s6 lieu c6 duoc tir hat cay giong DT31. Diéu tuong tu
cting duoc ghi nhan voi hop chat ¢ ham luong thap
nhat & ca 3 giong dau twong: axit linolenic. Nhin
chung, ham luong cua tit ca cac loai axit béo dang
xét & giong DT31 1a thap nhat va thap hon 1,5 1an khi

so sanh véi s liéu twong tmg & cd 2 gidng cay con
lai.

4. KET LUAN VA BE NGHI

4.1. Két luan

Str dung phuong phap sac ki khi khéi phd (GC -
MS) da xac dinh duwoc ham luwong 3 axit béo chua no
(axit oleic, axit linoleic va axit linolenic) cia 3 giong
dau teong c6 tiém nang chiu man. Giong DT2008 c6
ham luong 3 axit chua no cao nhat, 1an luot 1a 46, 124
va 12 pg/mg tuwong tng véi axit oleic, axit linoleic va
axit linolenic.

4.2, Dé nghi

Giong dau tuong DT2008 c6 ham luong axit béo
chua no cao, can duoc st dung lam nguén vat liéu
trong cac nghién cttu vé chat luong leong thuc thuc
pham.
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DETERMINATION OF FATTY ACIDS COMPOSITION OF SALT TOLERANCE SOYBEAN VARIETIES
Nguyen Dang Minh Chanh
Summary

In this study, several soybean varieties was evaluated based on practical experiments. Three varieties of
soybean (DT26, DT2008 and DT31) with salt tolerance were grown in a net house and treated with 100 mM
NaCl concentration. Each variety includes 15 pots, each pot has 3 plants. Seed samples were harvested and
analyzed for the determination of unsaturated fatty acids composition (oleic acid, linoleic acid and linolenic
acid) by gas chromatography-mass spectrometry GC/MS. The results showed that all three varieties
contain high levels of 3 acids: oleic, linoleic and linolenic. For variety DT26, the oleic, linoleic and linolenic
contents were 47, 112 and 10 pg/mg, respectively. The soybean variety DT2008 contained oleic, linoleic and
linolenic concentrations of 46, 124 and 12 ng/mg, respectively. The oleic, linoleic and linolenic contents in
soybean variety DT31 were 30, 72 and 7 pg/mg, respectively. The 3 varieties had significant comparative
differences for each acid composition. The variety with the highest oleic acid content is DT26, followed by
DT2008 and the lowest is DT31. The composition of linoleic acid and linolenic acid of the cultivar DT2008
was the highest, and the lowest composition was the cultivar DT31. This result shows that soybean varieties
DT2008 and DT26 are two varieties with high unsaturated fatty acid content.

Keywords: Fatty acids, salt tolerance, soybean, chromatography.
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