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TOM TAT

Trong nghién ciru ndy, sic dung phwong phdp sdc ky khi ion héa ngon lira
(GC/FID) dé tich va xdc dinh cdc axit béo cé trong mé cd basa Viét Nam. Anh
huwong cua chwong trinh nhiét do lo cot (nhiét do ban dau, nhiét dé tang nhiét cua
cot tach), toc dg pha déng va ti 1é bom chia dong dén kha néng tich cdc metyl
este axit béo (FAME) va do lap lai cua ty l¢ dién tich pic FAME/IS da dwoc
nghién citu. M6 hinh héa thiee nghiém déi véi GC/FID tim dwoc diéu kién toi wu:
nhiét dé ban dau ciia cot tach: 140°C, téc dé tang nhiét cua cot tach: 2. 4OC/phl'Jt;
toc dé pha ddng: 20.5¢m/s va ty 1é bom chia dong la 30:1. Két qud phan tich cdc
axit béo cé trong mé cd basa Viét Nam bao gom 25 axit béo trong dé ham lwong
axit béo no, axit béo khéng no mét néi déi va axit béo khéng no nhiéu néi doi
chiém lan lwot la 42,84%, 38,44% va 18,48%.

Tir khéa: hd hinh, héa thwe nghiém, t6i wu héa,
mé ca, UFLC, GC/FID, FAME

1. MO PAU hoan sinh truong cua thuyc vat nén

Nguyén nhan chi yéu gy ra su khong lam tang hiéu tng nha kinh.
bién doi khi hau toan cau 1a sy phat Hi¢n nay ¢ Viét Nam nguyén li¢u
thai khi CO; do str dung nhién liéu hda ~ san xuat biodiesel c6 uvu thé7h0’n cala
thach. Vi vdy phat trién cac ngudn HEG ca baS?} do day la san pham phu co
néng lu'o'ng thay thé nﬁng lu'o'ng hdéa san, ré tiél’l, san ‘hI(_)'l’lg tél’lg nhanh
thach c¢6 ¥ nghia chién lugc ddi véi sy trong nh}}ng nam gan day do qtinh hinh
ton tai va phat trién bén vimg ctia moi ~ xuat khau phile ca phat trién manh,
qudc gia. Biodiesel dugc san xuat tr ~ dong thoi tan dung dugc ngudn phé
dau thyc vat va md dong vat 1a mot  thai, han ché gdy 6 nhiém moéi truong.
trong nhitng lya chon tét nhat dé thay Pé san xuit biodiesel, ham luong
thé diesel ddu mo. Mot mat, biodiesel  axit béo no va khéng no c6 anh hudng
1a ngudn nhién lidu tai tao duwoc s& gép  rét 16n dén chét lugng nhién liéu. Néu
phan dam bao an ninh ning luong. Mat  ham luong axit béo no cao, diesel sinh
khéc, khi CO, thai ra tir cac dong co st hoc san xudt ra co nhiét do bét chay va
dung biodiesel tham gia vao vong tudn  nhiét d6 déng rin cao. Pé st dung
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nhién liéu nay cho dong co dbt trong &
cac ving lanh, cin phai ¢6 phu gia ha
nhiét do dong dac. Nguoc lai néu ham
luong axit béo khong no trong md ca
cao, nhién liéu thu dugc c6 nhiét do
dong dic thap, thuan lgi hon cho dong
co [3-5]. Do tdm quan trong cua
nguyén liéu dau vao 13 m& ca basa dbi
v6i san xuat biodiesel, viéc xac dinh
chinh xac thanh phan axit béo trong m&
ca c6 y nghia khoa hoc va thyc tién.

D3 ¢6 nhiéu cong trinh nghién ciru
tim diéu kién dé tach, xac dinh thanh
phan axit béo trong m& ca basa nhung
chu yéu tap trung theo huéng nghién
ctru t6i wu luan phién ting diéu kién.
Muc tiéu cua nghién ctru nay 1a tdi wu
hoa dong thoi cac yéu td khao sat,
danh gia muc d¢ anh huong cua céac
yéu t6 va tim diéu kién t6i uu cho qua
trinh tach, xac dinh thanh phan axit
béo trong m& ci basa bang phuong
phép sic ky khi ion héa ngon lira
(GC/FID). Chung t6i str dung phuong
phap mit muyc tiéu theo mé hinh hoi
quy bac hai tAm truc giao véi su hd tro
ciia phan mém Modde 5.0 dé thuc
hién muc tiéu néu trén.

2. THU'C NGHIEM
2.1. Héa chat

M@ ca basa (Cong ty c6 phan xuét
nhap khau thily san Agifish An Giang,
Viét  Nam). Metanol, axeton,
axetonitril, diclometan (Merck, Drc).
Kalihidroxit, axit photphoric, natri
sunfat khan (Trung Qudc). Metanol
cdong nghiép 90% (Malaysia). Chat
chudn hén hop 37 metyl este axit béo
(FAME) (Supelco, M§). Chat noi
chuan (IS) n - hexadecan (Sigma -
Aldrich, My).
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2.2. Thiét bj

May sic ky long UFLC cua hing
Shimadzu (Nhat), detecto chi sé khic
xa RID-10A, hé sic ky long: LC—
20AD, degasser: DGU—-20Ag3, 10 cot:
CTO-20A, cot sic ky: Cadenzal CD-
C18 (250 mm x 4,6 mm ID X 3 um)
cia Imtakt (My). May sic ky khi
Shimadzu GC-2010 (Nhat), detector
ion hoéa ngon lura (FID), c6t mao quan
phan cyc manh sP™.2560 (100m x
0,25mm ID x 0,2 pum) cta Supelco
(M¥). May khudy tir gia nhiét Velp
1200 rmp (ltalia), 10 vi song Sanyo
1200W (Nhat), bom chan khong IKA
(Ptic), may rung siéu am Telsonic
750W (Thuy Sy),...

2.3. Xéac dinh chi s6 axit béo tur
do va chuyén héa mé c basa thanh
metyl este axit béo

Theo quy trinh xac dinh chi s6
axit béo tu do trong didu m& dong thuc
vat ¢ cong trinh nghién ctru [7], ching
t61 xac dinh phén tram axit béo tu do
O trong m& ca basa la 1,26% < 2,5%,
thich hop tién hanh chuyén hoa thanh
FAME biang phuong phép chuyén vi
transeste hoa xuc tac kiém [7].

Quy trinh chuyén héa md c4 basa
thanh FAME qua phan tng chuyén vi
transeste hoa xuc tac kiém nhu [7].
Muc do chuyén hoéa dugc xac dinh
trén hé théng UFLC. Két qua phan
tich cho thidy do chuyén héa m& ca
basa thanh FAME trén 99%.

2.4. Khao sat diéu kién phén
tich sic ky khi

V&1 muc dich tach va xac dinh cac
FAME chuyén hoa tir m c4 basa, bon
diéu kién tach sic ky khi da duoc khao
sat bao g@)m: Tbe do pha dong (téc do
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khi mang), nhi¢t d0 ban dau cua cot
tach, toc do tang nhiét cua cot tach, ti

1¢ bom chia dong. Cac diéu kién phan
tich cia GC-FID dugc chi ra ¢ bang 1.

Bing 1. Cdc diéu kién phan tich sdc ky khi

Théng s6 Diéu kién
Nhiét d6 budng bom 260 (°C)
Thé tich bom m&u 1pL

Cot tach

Cot mao quan SP™-2560 (100 m x 0,25 mm x 0,2 um)

Detector

FID, nhiét d8: 260°C, tbc do khi H,: 40 mL/ph(t, téc @ khong khi: 400 mL/phut.

Ti 1é bom chia dong

10:1; 50:1; 100:1; 150:1; 200:1

Téc dé khi mang He

18; 20; 22; 24; 25(cm/giay)

Chuong trinh nhiét dé
cét tach

gitr 3 phut.

— Nhiét d6 dau 60°C (80°C, 100°C, 120°C)

— T#ng 10°C/pht [én 140°C, gitr 5 phut.
— Tang 2; 2.5; 3; 3.5; 4°Clphit 1én 240°C.

— Nhiét d6 dau 140°C, gitv 5
phut.

— Tang 2; 2.5; 3; 3.5; 4°Clphat
lén 240°C.

*Ghi chii: cdc théng sé in nghiéng la cdc thong sé khdo st.

2.5. Thiét ké mo hinh thye nghiém

DPé nghién cru anh huong dong
thoi cia bén nhan t6 khao sat cua
phuong phap GC/FID: toc do pha
dong, ti 1€ bom chia dong, nhiét do
ban dau va téc do ting nhiét cla cot
tach té1 hai ham muyc tiéu la kha nang
tach cac FAME va d6 léch chuan

tuong ddi cua ti 1& dién tich pic
FAME/IS ciing nhu tim diéu kién t6i
uu cho qué trinh tach va xac dinh cac
FAME, ching t6i chon mo hinh thuc
nghiém tdi wu hoa bac 2 cac nhan to
(D-Optimal quadratic), mic co so va
khoang bién thién cta cac nhan td
dugc cho & bang 2.

Bing 2. Pham vi bién doi cdc nhén t6 déc ldp cua mé hinh thuc nghiém

Nhan £ Nhan t6 Céc mirc Khoang bién
an to mihoa | Mctrén | Mwcgdc | Mic dwdi thién (A)
_ A’A' (+1) (0) (=1)
Nhleot dd ban dau cta coét tach X, 140 100 60 40
(x1, C)
Tbc d6 pha dong (x,, cm/giay) | X, 25 21.5 18 35
Ti 1é bom chia dong (xz) X3 200 105 10 95
Téc d6 ting nhiét cha cot
téch (xs, °C/phat) Xa 4 3 2 1

=X
Véi X, =———.
7\‘i

Trong do: Xj: céac gia tri dang thuc
ctia nhan t6 khao sat, X°: mirc gbc
cta Xj, Ai: khoang bién thién cua cac
nhan to khao sat Xj. Cac ham muc ti€u
y dugc tinh theo phuong trinh (1) va
phuong trinh (2):

2(tRB — tRA)

— B RAZ 1
W, +W, @)

Y. =
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—=—=x100% (2)
a

Trong d6 yi1 la kha nang tach céac
FAME (d6 phan giai R), tra, tre, Wa,
W la thoi gian luu va do rdng pic cua 2
cdu tr A va B; y» 1a d6 léch chuan
tuong dbi (RSD %) ciia ti 1¢ dién tich
pic FAME/IS, a;, a 1a ti 1¢ dién tich pic
FAME//IS va gia tri trung binh cta nd,



Tap chi Dai hoc Thi Dau Mét, sé 2 (21) — 2015

N 14 s6 1an thi nghiém lap lai, N-1 = f 13
s6 bac tu do. O day muc tiéu y; chon gia
tri nho nhét, y, chon gia tri 16n nhét.

Quan hé gitra ham muyc tiéu va céc
nhan t0 khao sit dugc mod ta theo
phuong trinh bac hai: y =bgXo+ biX; + ...
+ bioXoXo + DigXaXs + ..t biy(x® — @) +
b (%22 — @) +... V6i tham s hdi quy ¢
va canh tay don sao d dugc tinh san cho
mod hinh hdi quy bac hai tim truc giao
khin=41a: ¢ =0,8000, d = 1,4142.

2.6. Phan tich thong ké

Quy hoach hoéa thuc nghiém theo
mo hinh ti wu bac 2, danh gia tinh c6
nghia cta cac hé sb hdi quy theo chuan
Student, danh gid tinh phu hgp cuia
phuong trinh hdi quy theo chuan Fisher
[3]. Phin mém Modde 5.0 dugc sir
dung dé tinh toan cac sd liéu trong quy
hoach va phan tich phuong sai, phan
tich hdi quy cac két qua thuc nghiém.

3. KET QUA VA THAO LUAN

Miu m& ci basa sau khi di
chuyén hoa hoan toan thanh FAME,
chung t6i nghién ctru tim diéu kién tdi
wu ctia GC/FID dé phan tich thanh
phan san pham chuyén hoa.

3.1. Téi wu héa diéu kién GC/
FID theo phwong phép don bién

Truée hét ching toi khao sat, so
sanh kha nang tach cac FAME va d96 lap
lai vé ti 1¢ dién tich pic cac FAME/IS dé
xac dinh khoang bién thién cac diéu
kién phén tich cia GC/FID nham tach
xac dinh cac FAME (bang 1). Két qua
khao sat don bién tim khoang bién thién
cac diéu kién phan tich GC/FID thu
duoc: toc dod pha dong (téc d6 khi
mang) He: 18 — 25 cm/s; toc do ting
nhiét cua cot tach: 2 — 4°C/phat; nhiét
dd ban dau cua cot tach: 60 — 140°C; ti
1¢ bom chia dong: 10:1 — 200:1.

3.2. Téi wu héa diéu kién GC/
FID theo phwong phap da bién

Xay dung mé hinh héi quy bdc hai
tam tryc giao

St dung mo hinh héi quy bac hai
tam tryc giao dé xay dung phuong trinh
hoi quy (PTHQ) va danh gia anh hudng
dong thoi cua 4 nhan td khao sat dén
kha nang tach cic FAME va do léch
chuan twong d6i (RSD%) cua ti 1¢ dién
tich pic FAME/IS. Két qua thyc nghiém
dugc trinh bay trén bang 3.

Bing 3. Két quda thue nghiém tim diéu kién GC/FID tach va xdc dinh ciac FAME theo md

hinh hoi quy bdc hai tam tric giao

T Bién ma héa Bién sé thuc Két qua
X1 X2 X3 Xa X1 X2 X3 X4 Y1 Y2

1 -1 -1 1 -1 18 60 2 10 0,59 1,76
2 1 -1 -1 -1 25 60 2 10 0,6 1,88
3 -1 1 -1 -1 18 140 2 10 1,02 1,75
4 1 1 1 -1 25 140 2 10 0,21 1,79
5 -1 -1 1 -1 18 60 4 10 0 1,92
6 1 -1 1 -1 25 60 4 10 0 1,79
7 -1 1 1 -1 18 140 4 10 0,43 1,69
8 1 1 1 -1 25 140 4 10 0 1,75
9 -1 1 1 18 60 2 200 0,62 3,85
10 |1 -1 1 25 60 2 200 0,17 3,92
1 |1 1 1 18 140 2 200 1,09 3,82
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12 |1 1 -1 1 25 140 2 200 0,24 3,88
13 | -1 -1 1 1 18 60 4 200 0 3,84
14 |1 -1 1 1 25 60 4 200 0 3,87
15 | -1 1 1 1 18 140 4 200 0,47 3,84
16 |1 1 1 1 25 140 4 200 0 3,92
17 1 4142 | © 0 0 16,6 | 100 3 105 0.78 3,23
18 | 1,4142 | O 0 0 26,4 | 100 3 105 0,15 3,18
19 |0 -1,4142 | 0 0 215 | 434 |3 105 0,68 32
20 |0 1,4142 | 0 0 215 | 1566 | 3 105 0,99 3,23
21 |o 0 Lataz | O 215 |100 |16 | 105 0.66 3,16
22 |0 0 1,4142 | 0 21,5 | 100 4.4 105 0 3,19
23 |0 0 0 -1,4142 | 21,5 | 100 3 29,3 - -

24 |0 0 0 1,4142 | 21,5 | 100 3 239,3 0,86 4,07
25, | 0 0 0 0 21,5 | 100 3 105 0,96 3,24
25, | 0 0 0 0 21,5 | 100 3 105 0,96 3,19
255 | 0 0 0 0 21,5 | 100 3 105 0,97 3,23

<

14

O déy, can tién hanh N = 27 thi *. Tu két qua thi nghiém, st dung
nghiém dé x4c dinh cac hé sd trong phﬁn mém Modde 5.0 loai bd cac hé
PTHQ. Thi nghiém tha 25 1a thi  sb hoi quy khong phu hop, tic 14 cac
nghiém & tdm dugc tién hanh 3 lan. hé sb ¢o t, = |bi| /Sbi < ty(f) hay t, <

Phuong sai ctia cac thi nghi¢m duogc
xac dinh theo thi nghiém bo sung &

tam 13 Sq)= 7,43.10°, Sfpepy = 7.10°

2
0(R) ~

t0.05)(2) = 4,3. Két qua dugc chi ra trén
bang 4.

Bing 4. Két qud phan tich anh hieong ciia cde nhan t6 khao sdt dén kha nang tach cdac
FAME (I) va dé léch chudn tiong doi cua ti 1é dién tich pic FAME/IS (1I) ciia GC/FID
theo mé hinh hoi quy bdc hai tam tryc giao

v Hé sé hoi quy Phwong sai mau Chuan t Do tin cay (¥)
I I I I I I I I
bo 0,95 3,24 1,42.10"° | 8,01.10™ | 8,0.10’ 3,6.10° 0,03 0,06
X1 -0,22 0,01 3,80.10° | 0,30 3,7.10° 0,018 0,01 0,03
X2 0,12 -0,02 2,84.107° 0,17 7,0.10° 0,049 0,01 0,03
X3 0,21 6,00.10° | 6,10.10%° | 0,96 2,7.10° 6,1.10" 0,01 0,03
X4 0,01 1,04 0,12 1,45.10° | 0,024 8,6.10" 0,01 0,03
X1.X1 -0,24 -0,02 2,36.10™" 0,29 4,9.10° 0,037 0,02 0,04
X2.X2 -0,05 -0,02 8,71.10° 0,41 57 0,031 0,02 0,04
X3.X3 -0,31 -0,04 1,50.10 | 0,08 2,5.10° 0,14 0,02 0,04
Xa.X4 -0,05 -0,33 1,19.10° 1,15.10° | 13 3,1.10° 0,02 0,05
X1.X2 -0,11 0,01 3,17.10° 0,49 1,9.10° 0,014 0,01 0,03
X1.X3 0,10 -0,02 3,99.10° 0,26 1,6.10° 0,039 0,01 0,03
X1.X4 -0,01 0,01 0,30 0,49 0,013 0,014 0,01 0,03
X2.X3 -0,01 3,10.10° | 0,20 0,82 0,02 3,4.10° 0,01 0,03
X2.X4 0,01 0,02 0,38 0,13 9,7.10° 0,056 0,01 0,03
X3.X4 -0,01 1,90.10° | 0,31 0,89 0,013 2,0.10° 0,01 0,03
R? =0,9983 RSD, =0,025 _
N =26 P =0,95
R? =0,9984 RSD,=0,053 ’

*Ghi chQ: Nhitng hé so in nghiéng, dam la hé sé khong cé y nghia trong PTHQ.

Nhimng két qua thu duoc & bang 4  dong x; (tiéu cuc), nhiét d6 ban dau x,
cho thiy c6 anh huong bac nhét t6i kha  (tich cuc) va tdc do ting nhiét cia cot
nang tach cac FAME - y; 1a téc 46 pha  tach X3 (tiéu cuc), con ti 16 bom chia
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dong x4 thi anh huong khong dang ké.
Nguoc lai ti 1&¢ bom chia dong lai 1a
nhan t6 bac nhit anh hudng chu yéu
(tich cuc) dén d6 1éch chuin tuong dbi
cua ti 1¢ dién tich pic FAME/IS - y,, ba
nhan t§ con lai thi it anh huong. Kha
nang tach cac FAME chiu anh hudng
tiéu cuc & bac hai cla ca bon nhan tb
khao sat va anh hudéng dong thoi cua
tdc do pha dong va nhiét do ban dau
cua cOt tach, x1X; (ti€u cuc), tde do pha
dong va tbc do taing nhiét ctia cot tach,
X1Xs (tich cuc). Trong khi do do 1éch
chuan tuong ddi cua ti 1¢ dién tich pic
FAME/IS chi chiu anh huéng bac hai
cua ti 16 bom chia dong, x4* (tiéu cuc),
anh huong bac hai va anh hudng dong
thoi ciia cic nhan t6 khac 1a khong
dang ké (hinh 1).

KHA NANG TACH

Hinh 1. Sy bién thién kha nang tach cdc
FAME ciia GC/FID theo nhiét d6 ban dau
cia cét tach (60-140°C) va ti 1é bom chia
dong (10:1-200:1) khi ¢é dinh toc do pha

dong (25 em/s) va toc dé tiang nhiét cia

cét tach (4°Clpht).

Tir két qua thu duoc trén bang 4,
sau khi loai nhitng nhan té khong phu
hop, co thé viét duoc PTHQ dang ma
héa md ta su phu thude cua yi, Y2 vao
cac nhan td x; nhu sau: y; = 0,95 —
0,22x; + 0,12x, — 0,21x3 — 0,11x1X, +
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0,10x1x3 — 0,24(x,* — 0,800) — 0,05(x,*
—0,800) — 0,31(xs” — 0,800) — 0,05(x,
- 0,800) (3); y2 = 3,24 + 1,04x4 —
0,33(x4> — 0,800) (4).

Str dung chuén Fisher dé kiém tra
su phu hop cua mo hinh:

Fmo hinh 1 =

4,53.10™

7 43 10,5 = 6109 < Fbéng = F0195(15,

2) = 19,43.

2

_ phihopll _
Fmohinhn = ———

OII

1,33.10°

7107 = 291 < Fing = Foss(23,2)

= 19,45.

Fmohinh < Foang : m0 hinh thong ké

mo ta dang thuc nghiém.

Do d@6 mo6 hinh toan hoc mo ta
quan h¢ gitra kha nang tach cic FAME
va d6 léch chuin tuong ddi cua ti 18
dién tich pic FAME/IS theo cac bién
thuc: Y1 = -8,67 + 0,76X; + 0,03X, +
0,99X3 + 0,01.10"X, — 0,75.10°X X,
+0,03X;X3 — 0,02X% — 0,33.10*X,% —
0,31X3% — 0,05.10*X4? (5); Y2 = 1,95
+0,02X4 — 3,65.10°X42 (6).

Hai PTHQ ¢ trén phan anh kha
chinh xac mé hinh thuc nghiém, diéu
nay duoc khang dinh qua céac gia tri do
léch chudn R? ciia md hinh (bang 4).
Mo hinh c6 thé dy doan kha ning tach
cic FAME va d¢ léch chuan tuong ddi
cua ti 1€ dién tich pic FAME/IS véi do
chinh xac cao, tuwong tng la 99,85%
va 99,47%, gitra gia tri thu dugc tr mo
hinh du doan va gia tri thuc nghiém
chi c6 mot su sai khac nho (hinh 2).
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y =0,997x + 0,0013
R =0,997

Do tach FAME theo md hinh
oopoo00000 &
CRNRRNO VB R

o o1 02 03 04 05 06 07 08 09 1 11
D3 tach FAME theo thyc nghigm

4 y = 0,9894x + 0,0297
R*=0,9894

RSD (FAME/IS) theo mé hinh

15 2 25 3 35 4
RSD (FAME/IS) theo thyc nghigm

Hinh 2. Twong quan giita gia tri thuc
nghiém kha nang tach FAME (trén), do
léch chudn tuong déi cua ti 1é dién tich

pic FAME/IS (dudi) va gia tri dw dodn tie
md hinh

Xdc dinh diéu kién t6i wu cia
phwong phap GC/FID

Dua trén PTHQ bac hai tam truc
giao xay dung duoc khi thuc nghiém
khao sat anh huéng ddng thoi cua cac
nhan t6 cia GC/FID dén kha ning
tach cic FAME va do léch chuan
tuong d6i cua ti 1¢ dién tich pic
FAME/IS dé x4c dinh diéu kién tdi
wu. Bing cach iy dao ham cia ham
hodi quy theo timg bién va cho bang 0
dé tim ra cuc tri cia ham tim duogc
diéu kién t6i wu dé tach va xac dinh
cic FAME (théng qua phan mém
Modde 5.0) nhu bang 5.

Bing 5. Diéu kién t6i wu tich va xdc dinh cac FAME diéu ché tir mé cd basa bang

GC/FID
Nhiét d6 ban Tbc do pha Ti I& bom Tbc d6 tang = RSDgg = RSD
dau (°C) dong (cm/s) | chia dong nhiét (°C/phut) . (%) " (%)
140 20,5 30:1 2,4 1,08 2,11 1.08 2,12

Ghi chu: tn: thuc nghiém; dd: dw doan (tir mo hinh).

O diéu kién ti wu trén, kha nang
tach cac FAME va d0 léch chuén
tyong d6i cua ti 1¢ dién tich pic
FAME/IS c6 gia tri du doan theo mo
hinh t0i wu héa lan luot 1a 1,08 va
2,11%. Céc gia tri trung binh tuong
tmg thu dugc khi tién hanh thyc
nghiém 3 lan véi chat chuin FAME
20-40-60 ppm 14 1,08 va 2,12%.

Gid tr1 cac phuong sai thuyc
nghiém theo diéu kién t6i wu thu
dwoc: S, = 6,43.10°, S, =5,33.10"
va cia mo hinh tuong tng la: S(z)I =
743.10°, S) =7,00.10". C6 Fymn 1 =
7,43.10°/6,43.10° = 1,16; Fypn o =
7,00.10%5,33.10% = 1,31 < Fuung
(0,95; 2; 2) = 19.
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Nhu vay d6 chinh xac cila cac sb
liéu theo mo hinh va theo thuc nghiém
& diéu kién t6i wu 13 giéng nhau. Két
quéa nay cho thdy mo hinh du doan c6
dd chinh xéc cao, ddm bao do tin cay.
Day la mdt cong cu hitu ich trong viéc
tién doan két qua cling nhu t6i vu hoa
cac diéu kién thuc nghiém.

3.3. Tach va xac dinh FAME
trong cic miu M@ ca basa Viét Nam

Ap dung diéu kién t6i wu tim
dugc, chung t6i tién hanh tach va xac
dinh céc axit béo trong C4¢c mau m& c4
basa, két qua duoc trinh bay trén cac
bang 6 va trén hinh 3.
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Bing 6. Két qua phan tich mau mé cd basa Viét Nam

o ' f M& ca basa
TT  Axitbéo  f(FA) (1Gj) mglg (FAME) mglg (TG) mglg (FA) % ES:Z;%’
2 C140 0,042 0,94 43,79:0,90 43,5310,89 41,25:0,85 503 211
3 C150 0,945 0,995 1,40:0,01 1,39£0,01 1,32+0,01 016 1,02
4 C16:0 0,948 0,995 239,82+¢11,00 238,62+10,95 227,35:10,43 27,53 4,65
5  C17:0 0,951 0,995 1,70+0,03 1,69+0,03 1,62+0,03 020 2,06
6 C180 0,953 0,995 70,001,16 69,65+1,16 66,71+1,11 8,04 1,76
7 €200 0,957 0,996 2,29+0,05 2,28+0,05 2,19+0,05 026 2,28
8 €220 0,960 0,996  2,40%0,04 2,39:0,04 2,30£0,03 028 1,39
9 €230 0,962 0,996 6,31%0,17 6,2840,17 6,07+0,16 072 2,66
10 C24:0 0,963 0,996 1,33:0,02 1,33:0,02 1,28+0,02 015 1,27
Téng céng 373,16+13,47 371,23+13,40 353,92+12,77 42,84
Axit béo khong no 1 noi déi
11 Cis1 0948 0995 12,14+0,29 12,07+0,29 11,50£0,28 1,39 2,44
12 Cciri 0950 0995 1,04+0,02 1,03£0,02 0,99:+0,02 0,12 1,89

Téng cdng 334,86+9,52

318,76+9,13 305,30+8,75 36,78 2,81
0,70+0,02 0,68+0,02 0,08 3,23
0,62+0,02 0,60+0,02 0,07 2,62
333,19+9,48 319,07+9,08 38,44

Axit béo khong no nhiéu noi déi

16 Ci18:22n6c 0,952 0,995 121,65+5,25
17 C18:3n3 0,952 0,995 7,55%0,10
18 C18:3n6 0,952 0,995 6,28+0,09
19 C20:2n6 0,957 0,996 7,73%0,12
20 C20:3n3 0,956 0,996 0,53+0,01
21 C20:3n6 0,956 0,996 8,13+0,14
22 C20:4n6 0,956 0,996 0,62+0,01
23  C20:5n3 0,956 0,996 1,60+0,03
24  C22:2n6 0,960 0,996 1,16+0,02
25 C22:6n3 0,959 0,996 5,75+0,16

121,0545,26 117,81+5,00 13,97 4,50

7,51+0,09 7,19+0,09 0,87 1,25
6,25+0,09 5,98+0,08 0,72 1,35
7,69+0,12 7,36+0,11 0,89 1,49
0,53+0,01 0,51+0,01 0,06 2,12
8,10+0,14 7,77+0,14 0,93 1,80
0,62+0,01 0,60+0,01 0,07 1,85
1,59+0,03 1,53 £0,02 0,18 1,63
1,15+0,02 1,11+0,02 0,13 1,62
5,73+0,16 5,52+0,16 0,66 2,87

Téng cong 161,00+5,92  160,22+589  15537+554 18,48
Khac 0.954 0996 201%0,04 2,00+0,04 1,92+0,03 023 205
Téng cong 871,03:28,95 866,6328,81 830,27+27,42 100

Két qua phén tich trén bang 6 cho
thdy trong m& cé basa c6 chira dén 25
axit béo trong d6 axit béo chiém ham
luong cao nhit 1 axit oleic C18:1n-9¢
(37%), tiép dén 1a axit palmitic C16:0
(28%), axit linoleic C18:2n-6¢ (14%),

axit stearic C18:0 (8%), axit myristic
C14:0 (5%), axit palmitoleic C16:1
(1,4%), céc axit béo khac déu c6 ham
luong thap, dudi 1%, trong d6 c6 ham
luong thip nhat 13 axit eicosatrienoic
C20:3n-3 (0,06%). Toéng cac axit béo
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no chiém ham luong cao nhét (43%),
tiép dén 1a axit béo khong no mét ndi
d6i (38%) — cao hon 2 1an cic axit béo
khong no nhiéu ndi d6i (18%). Ham
lrong cac axit béo -3 va w-6 trong
m& ca basa 13 155 mg trong lg chét
béo trong do cé 15 mg/g axit béo -3
va 140 mg/g axit béo w-6, dac biét ¢
thanh phan cia DHA C22:6n-3 (5,52
mg/g) va EPA C20:5n-3 (1,53 mg/g)
rat tot cho ste khoe.

(b)

Hinh 3. Sdc do GC-FID cua mau chudn
37 FAME (a) va mau mé ca basa Viét
Nam (b)

4. KET LUAN

— Xac dinh axit béo trong md ca
basa bang GC/FID sir dung phuong
phap bé mit dap Gmg cho thay kha
ndng tach caic FAME chiu anh hudng
bac 1 ciia tdc do khi mang, nhiét do
ban dau va tdc do tang nhiét cua cot
tach, chiu anh hudng bac 2 cia ca boén
nhan t6 khao sat va anh huong dong
thoi cua tbc do pha dong va nhiét do
ban dau cua cot tach, toc do pha dong
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va toc do tang nhiét cta cOt tach.
Trong khi d6 d6 1éch chuan tuong ddi
cua ti 1€ dién tich pic FAME/IS chi
chiu anh hudéng bac 1 va bac 2 cua ti
1€ bom chia dong, anh hudng cua cac
nhan t6 khac 1a khong dang ké.

— Ti wu hoa diéu kién tach va xac
dinh dong thoi 37 axit béo bang
phuong phap GC/FID véi kha nang
tach tot, do 1ap lai cao, diéu kién tbi
uu thu duogc: chuong trinh nhiét do:
nhiét d6 dau 140°C, giit 5 phat, ting
2,4°C/pht 1én 240°C, giir 8 phut; khi
mang He tbc d6 20,5 cm/s; bom chia
dong ti 1€ 30:1.

— Ap dung diéu kién t6i uu tach va
xac dinh cac axit béo trong md ca basa
Viét Nam. Thanh phan m& ca chira
42,84% axit béo no; 34,44% axit béo
khong no mdt ndi d6i va 18,48% axit
béo khéng no nhiéu nbi doi, trong d6
chu yéu la cac axit béo oleic, palmitic,
linoleic va stearic.

— Sir dung cac két qua nghién ctru
dé xay dung thanh phuwong phap tiéu
chuan tach, xac dinh thanh phan axit
béo trong dau mé& dong thyc vat Viét
Nam.

— Ap dung phuong phap nghién
ciru dé¢ mo rong xac dinh axit béo
trong nhiéu dbi tuong dau m& dong,
thue vat khac nham cung cap thém sb
liéu phuc vu cho céc nghién ctru vé
dinh dudng, kiém nghiém thyc pham,
duogc li€u, thirc an gia suc, nhién li¢u
sinh hoc...
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OPTIMIZE CONDITIONS FOR SEPARATION ANDDETERMINATION
OF FATTY ACIDS IN VIETNAMESE CATFISH FAT BY GC/FID
Vo Thi Viet Dung®, Nguyen Xuan Trung®, Luu Van Boi®®, Yasuaki Maeda®
(1) Pham Van Dong University, (2) VNU University Og Science,
(3) Osaka Prefecture University
ABSTRACT
In this study, gas chromatography - flame ionization detector (GC/FID)
method was applied to separate and determine fatty acids in Vietnamese catfish
fat. Effect of temperature column program (initial temperature, growth
temperature), speed of phase motion and split pumping rate on separation ability
of fatty acid methyl ester (FAME) and repetition of area peak rate FAME/IS were
investigated. Experiment planning method for GC/FID showed that initial
temperature column is 140°C; speed of phase motion is 20.5cm/s; split pumping
rate is 30:1 and growth temperature column is 2.4°C/min which are optimum
conditions. Results of analysis of fatty acids in catfish fat of Vietham including:
saturated fatty acids, monounsaturated fatty acids and polyunsaturated fatty
acids are 42.84%, 38.44% and 18.48% restectively.
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