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NG DUNG PHUONG PHAP FT-RAMAN KET HQP VOI TINH TOAN LUGNG
TU PE NGHIEN CUU AXIT BEO 0-3 TRONG TH{/C PHAM

Nguyé&n Viin P&€n, Dudng Ai Phuong, Lim Quang Vinh
Trudng Pai hoc Khoa hoc Ty nhién - PHQG-HCM
(Bai nhdn ngay 28 thdang 8 ndm 2003, hoan chinh sita chita ngay 24 thdng 10 ndm 2003)

TOM TAT: K7 thudt phd tdn xa Raman dang dugc iing dung rong rai. Tuy nhién han
ché ciia né trong nganh phdn tich sinh hoc va hod hoc la vdn dé huynh quang. Vdi wu
diém ciia FT-Raman da khéc phuc dugc hign tugng trén.

Trong nhiing nghién citu gdn ddy ngudi ta phdt hign mét s6 logi cd c6 chita chdt bé la w-3
c6 tdc dung 16t d6i vdi cdc truong hop cao huyét dp va cdc réi logn vé mién dich. Vi vdy viéc ing
dung phuong phdp quang phd FT-Raman két hop vdi tinh todn lugng tit dé phan tich hgp chdt -3
trong thuc phdm va dugc phdm 1d mot van dé hét sitc thyc tién.

Ti két quad tinh todn lugng tit ab initio, dao ddng hod trj ndi déi C=C (vc=c), dao djng bién
dang C-H, va dao djng bién dang CH; ciia chdt chudn Lionelic axit dinh phd ciia cdc dao dong
nay co thé sit dung lam dinh ddc trung cho viéc xdc djnh axit béow-3. Két hgp vdi phuong phdp
thuc nghiém FT-Raman cho ta quy trinh phdn tich dinh tinh hgp chdt w-3 trong thuc phdm.

Axit béo

Axit béo 12 mdt chudi hydrocacbon dai v6i nhém carboxyl. Trong axit béo cé hai loai no va
khéng no (c6 chifa ndi dbi). Axit béo @-3 1a loai axit khdng no c6 chifa ndi déi tinh tif nhém methyl &
cudi phén ti. C4c chit béo trong ty nhién thuding c6 cdc axit sau:

Tén goi S6 Cacbon S6 lién két doi Vi tri lién k&t dbi
Palmitate 16 0
Steorate 18 0
Oleate 18 1 9
Linoleate 18 2 9,12
Linolenate(w-3) 18 3 9,12,15

Bdng 1 : Céc axit béo thudng gip
Tinh todn -
Theo quan diém ciia dao ddng nhém, nhitng nhém giéng nhau, trong cdc phan tif khdc nhau thi s&
cho cling mot tin s6 dao dong, vi viy phudng phip quang ph8 dao dong FT-Raman sé& khé xéc dinh
cdc axit béo trén. Do d6 ddu tién chiing t6i 4p dung tinh todn lugng t vA md phdng két qué tinh todn
dé€ x4c dinh cdc dao dong dic trung cho axit béo @-3. Tinh todn lugng tif ab initio § diy dugc thuc
hién trén bo phin m&m Gaussian 98 & mic 1§ thuy&t HF va hé him cd s8 6-31G*.
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Mb phéng phd Raman clia mjt s¢ chdt béo
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Pho Raman mo phong cua acid Steorate |
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Hinh 3: Ph8 Raman md phdng ciia axit Steorate

Nhén xét:
Chiing t6i chii § d&€n cdc ving phd sauw:
- Ving c6 s6 séng tit 1000 cm™ dén 1300 cm’
- Ving tir 1400 cm™ d&n 1500 cm
- Ving dao dong hod tri cla ndi d6i C=C khodng 1630cm™
© Ving tiY 2800 cm™ d&n 3000 cm™

Trong miu chuin ©-3, dao déng C=C (vc=c) § mili phd 1625 cm-1 ¢6 cudng d6 Raman rit manh
chitng té axit 8 mifc chua no cao, trong acid ¢6 nhidu néi déi (3 ndi d6i ). Cudng dd dao dong bién
dang 8(CH,) rit nhd, cudng d6 dao dong 3(CH) cao hdn dao dong bi€n dang 8(CH,) nhiéu = s8 nhém
CH, gidm, s6 nhém CH ting 1&n do c6 nhiéu néi doi.

Bang s6 liéu phd Raman md phéng cilia axit Linolenate

S8 séng (cm-1) Cudng d6 Raman (a.u) Dao déng
2972 191 v(CH)
2885 207 v(CH3)
2836 426 w(CH,)
1625 205 v(C=C)cis
1452 84 6(CH,)
1306 174 8(CH)
1072 19 5(CH)
Thyc nghiém:

Chiing toi d khdo st mot s& loai miu cd nhu cd nyc, cd bac md, cd thu, nhong va diu cd. Tat ca
dé&u dugc xit 1y trudc khi chay phd FT-Raman.
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{__Pho Raman thuc nghiem cua Fishoil Pho Raman thuc nghiem cua Nhong |
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Hinh 4: Phd Raman thyc nghiém ciia Fishoil (A); Nhong (B); C4 nuc (C); c4 Bac ma(D)
Nhén xét:

Trong méu Fishoil, cudng d6 Raman cia miu & mii 1635 cm-1 c6 ctrdng d6 manh nhit. Pay Ia
dao ddng hod tri v(C=C€). Ngoai ra con ¢6 dao dong bién dang §(CH,) & tan s0 1446 cm-1, dao dong
bi€n dang B(CH) & mili 1271 cm™, dao déng hod tri C-H & mii phd 2972 cm™

Trong mau Nhong, mili ph§ 1655 cm-1 c6 Peak phé cao nhat, dao dong hod tri V(C—C) & tin s6
niy c6 cudng d6 16n nhit. Ngoﬂl ra, trong pho con ¢6 dao dong bién dang 8(CH,) § tin s6 1443 cm-1,
dao dong bi&n dang 8(CH) & tin s6 1314 cm™ va dao dong bién dang C-H tai miii phd 2970 cm™

Trong miu c4 Nuc, miii phS 1659 cm-1 1a dao déng hod tri V(C=C) c6 cudng dd cao. Ngoal ra
con c6 dao dong bi€n dang 8(CH,) & tdn s& 1450 cm-1 va dao dong bién dang 8(CH) & tin s6 1275
cm-1.
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Trong miu cé Bac ma, cudng dd ciia dao dong hod tri v(C=C) & tin 56 1666 cm-1 cao, cao hon
cudng dé ciia dao dong bi€n dang 8(CH,) & tin s& 1443 cm-1. Trong miu con cé dao dong bi€n dang
8(CH) & tAn 58 1299 em™.

Tir d6 chiing t6i rit ra k€t kuin:

Tit mAu chudn ®-3, so sinh vdi phd thyc nghiém, cho phép chiing t6i k&t luéin dinh tinh 13 trong
miu Fishoil, Nhong, cd Nuc, ¢4 Bac mé c6 chifa @-3. Do c6 sy pha tap trong mAau thém vao dé chi ¢
khodng 70% «-3 trong Fishoil nén giita 1y thuy&t va thuc nghiém c6 sy sai I&ch nhau nhung sy sai 1éch
nay khong ddng k€ nén cé thé chip nhan dugc.

K&t ludn
Nghién cttu ndy da phin nio di khing dinh viéc ing dung cdc phin mém tin hoc d€ tinh todn,

ddng thdi k&t hop véi thire nghiém dé€ dy dodn k&t qu. Pay 1a xu hudng ph4t trién ciia nén khoa hoc
cd bdn hién nay.

Khing dinh vu thé ciia quang phd dao dong FT-Raman trong phén tich thic phdm sinh hoc
(phén tich hod sinh).

K&t qui nhdn bi&t -3 trong cdc hgp chit béo chi 1a dinh tinh. M& ra mdt hudng nghién cifu
méi 13 phan tich dinh huéng @-3 trong thuc ph&m va dugc phim.

APPLICATION OF FT-RAMAN SPECTROSCOPY COMBINED WITH
QUANTUM CALCULATION TO INVESTIGATE -3 FAT ACID IN FOOD

Nguyen Van Den, Duong Ai Phuong, Lam Quang Vinh
University of Natural Sciences - VNU-HCM

Abstracts: These studies make it clear that Raman spectroscopy can be employed as a powerful
tool for investigating of materials. However, it is difficult to measure and analyse Biological, Chemical
material because of fluorescence effects. The advantages of FT-Raman is reduction or elimination of
fluorescence.

Recently, these studies have discoved in some of fish fatty in which have linolenic (@-3) fatty acid.
It essential for human body. The effect of it on atheromatous and atherosclerotic lesions. Therefore, the
purpose of this study is application of FT-Raman spectroscopy conbine quantum calculation to
investigating @-3 fatty acid in the food.

It was found that these results of the calculation can explain peak at 1658 em” of C=C)
stretching as a characteristis peak for analytic lionlenic (@-3) fatty acid in the food.
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