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KHAO SAT CAC LOAI CHA'1: BEO BANG PHUGNG PHAP QUANG
PHO FT-RAMAN

Duong Ai Phudng, LAm Quang Vinh, Phan Ngoc Quin
Trudng Pai hoc Khoa Hoc Ty Nhién - Pai Hoc Qudc Gia TP.HCM
(Bai nh@n ngay 29 thdang 4 nam 2002)

TOM TAT: K3 thugt phé tdn xa Raman dang dugc ving dung réng rdai. Tuy nhién han ché cia
né trong nganh sinh hoc va héa hoc la vén dé huynh quang. Vdi uu diém ciia ky thudt FT-
Raman da khdc phuc dugc hién tugng trén.

Trong nghién citu nay ching t6i d@ xdc linh chi s6 lodine ciia cdc chdt béo trong thuc
phdm béng phuong phdp quang phd FT-Raman. K&t qud cho thdy cé su phix hop rét 16t giita
phuong phdp quang phé FT-Raman va phuong phdp héa sinh hoc.

1/ Dit vin dé:

Vai trd ciia ddu m3 trong sdn xudt va ddi sSng la hét sitc quan trong va khong thé
thi€u. D4u m3 c6 chifc ning sinh hoc rit quan trong vi né 12 thanh phén c&u tao man t& bao,
ngudn cung cip ning lugng cho cd thé, gitip cd thé chdng lanh. Viét Nam la mot nude nong
nghiép nén c6 nhiéu loai ddu thyc vat ciing nht céc loai md dong vat. Vi viy viéc ddnh gid,
phan loai, im hi€u nhitng dic trung ciia timg loai ddu md 1a rit quan trong trong ngann
ludng thyc thyc phim. Mot trong nhitng dic trung quan trong dé danh gid chat lugng diu ma
1a chi s6 Iodine. Theo dinh nghia d6 12 nhitng ddy ndi khdng bio hoa ciia cdc axit béo khong
no c6 khd ning gin Iod hodc céc halogen khdc, do d6 chi s& Iodine xdc dinh téng quat cic
axit béo khdng no trong cht béo [4]. Nhu vay chi s& Iodine cho bi&t d§ chua no ciia cdc axit
béo trong dau m3, cdc loai ddu md #n t5t 12 loai chita nhiéu axit béo chua no ¢é nhidu ndi
kép; titc chi s6 Iodine cao. Hién nay cdc nha nghién cifu, cdc nhi sin xuit ddu md kiém
nghiém va xdc dinh chi s6 lodine biing phudng phdp héa sinh thi t6n kém va mAt nhidu thdi
gian, trong khi phuong phdp Quang phd FT-Raman cho phép x4c dinh nhanh chong, chinh
xdc va gid thanh ré hon nhiéu.

2/ Thuc nghiém:

Chiing t6i ti€n hanh khio sdt trén cdc loai ddu md sau:

Mau S1: m3 bd (dang rdn 1dy miu), miu S2: ddu dita, miu S3: bd President (sin
phdm clia Phdp), mdu S4: Phomat Vinamilk, miu S5: md heo (dang rén 14y miu) méu S6:
dau phong, miu S7: Salad Cream.

Chi s3 Iodine cia cdc miu trén dugc xdc dinh tai phong thi nghi€ém sinh héa truting
Pai hoc Khoa Hoc Ty Nhién (BH KHTN) theo phudng phdp Kaufmann [11].
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Bang s& liéu chi s6 Iodine do dugc:

Mau Chi 56 Iodine Sai 56
S1 20,5092 1,0035
S2 26,9780 . 0,1552
S3 29,1347 0,1547
S4 33,8254 1,1917
S5 66,8426 0,3674
S6 96,1727 0,4211
S7 116,2658 1,4147

Bdng 1: S8 liéu chi s6 Iodine clia cdc mAu tai phong thi nghiém sinh héa trudng BPH KHTN.

Chiing t6i tham khao chi s& Iodine do dugc trén vdi cdc tai liéu khdc :

s Chi 56 Iodine
bo dugc Tai ligu [5] Tai ligu (4]

S1 20,5092

S2 26,9780
S3 29,1347 ~31
S4 33,8254 31-32

S5 66,8426 46 - 66 53-77
S6 96,1727 54 — 100 82 - 100
S7 116,2658

Thue hién ghi phd FT-Raman ciia cdc miu nghién cdu, trén mdy quang phd FT-
Raman EQUINOX55-FRA 106/S-BRUKER (USA) tai Phong thi nghi€m Phén tich Trung
tam trudng DH KHTN, vdi budc séng kich thich A=1.064 nm ti¥ ngudn Laser Nd: YAG cong
sudt 500mW, s& 1an quét 100-500, d§ phén gidi 4 cm’’, ving phd khéo s4t tir 500-3500cm’.

Hinh 1 minh hoa phd FT-Raman ciia cdc miu S1, S2, S3, $4, S5, S6, S7.

Béng 2 : Tham khdo thém chi s6 Iodine vdi cdc tai liéu khéc.
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Himh 1: Phd FT-Raman ctia cdc miu e".at béo

Trang 82



TAP CHi PEAT TRIEN KHCN, TAP 5, S0 788/2002

3/ Nhén xét két qua va bién luin:

- Miii ph8 c6 tin s6 1659 cm™ 12 mi ph8 dic trung cho mitc chwa no cda chat béo
chita trong ddu m3 thuc phdm. Cuding d6 cang cao thi mic chua no cang 16n, ding theo cong
thitc tinh cudng dé Raman clia mili dic trung nhu sau. [8], [12].

I(v) =P.v!. VK(v).c

I(v) : cudng @6 Raman tai tan s§ v.

P :nidng lugng bidc xa kich thich.

v :tdnsd cla bic xa t4n xa.

V  :thé tich cia miu

K(v): hé s8 ti 1& phu thudc vao yé&u t& vat Iy
¢ :nong do clia chit phan tich.

-0 gin viing 1659 cm™ (tir 1650 — 1660 cm™) chi ra mifc chua no ciia dao ddng hoa
tri v(C=C) ciia axit béo chua no dang cis, con & gin mién 1441 cm™ 1a dao dong bién dang
8(CH,) clia phan axit béo no [1].

- Céc loai ddu m3 nhu ddu phong (S6), ddu thyc vat trong Salad grease (S7) & miii
phd dic trung cé cudng d6 Raman Idn chi ra midc chua no cao.

- Cdc loai dau md nhu m3 heo (S5), bd (S3), phomat (S4) & miii phd dic trung c6
cudng d§ Raman trung binh chi ra miic chua no trung binh.

- C4c loai ddu md nhu m3 bd (S1), ddu diva (S2) ¢ miii phd dic trung c6 cudng do
Raman thdp, chi ra mifc chua no thap.

Vi vay chiing t5i 14y ti s§ gilta miii phd dic trung cho mifc chua no (1659 cm™) va
miii phd 1441 cm™ chi mifc no ciia chat béo dé lién hé vdi chi s Iodine clia chiing.

- Thi€t 14p dudng bi€u dién ti s& cudng d6 Raman I(1659 cm™')/ 1(1441 cm™) theo chi
s0 iodine ciia cdc miu ddu ma.

- Tit cdc phd Raman thu dugc cla cdc miu ta 14p bang s6 liéu sau:

Bing 3: Ty s8 cudng d6 1(1659 cm™)/ 1(1441 cm™"); chi s8 iodine va sai s§

Méu Chi s& lodine Sais6 | T§ s’ I(1659 cm™)/I(1441 cm™)
S1 20,5092 1,0035 0,16477
S2 26,9780 0,1552 0,26744
S3 29,1347 0,1547 0,28571
S4 33,8254 1,1917 0,35185
S5 66,8426 0,3674 0,48148
S6 96,1727 0,4211 0,74227
S7 116,2658 1,4147 0,84698
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Linear Regression for Datai_B:

Y=A+B*X
Param Value sd
L0 4 0.07643 0.0273
B 0.00669 0.00041
1 R =0.99053
SD = 0.0386, N = 7
08+  P=0.00002

Ty so cuong do I(1659 )/1(1441)
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Hinh 2 : Pudng bi€u dién ty s§ cudng d6 Raman theo chi s§ Iodine.

T dudng bi€u dién trén ta thay c6 sy phdt hgp khd t6t giita phuong phép quang phd
FT-Raman va phuong phdp Kaufmann. Vi vy tir dudng bi€u dién trén chiing ta c6 thé x4c
dinh chi 53 Iodine ciia bat ky loai ddu md n3o khac biing phuong phdp quang phd FT-Raman
béng cdch 1ap ty s§ cudng do 1(1659 cm™) 1(1441 cm™) rdi th€ vao phuong trinh dudng
thdng trén, chiing ta c6 thé xdc dinh dudc chi s8 Iodine.

4/ K&t luén:

Nghién cifu trén da xdc dinh dugdc chi's6 Iodine ciia cdc chit béo trong thuc phdm
biang phuong phdp quang phd FT-Raman. béy 1a m§t phuong phdp phan tich nhanh, khong
phéi xi¥ Iy miu so vdi cdc phuong phép khic.
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INVESTIGATING LIPID IN THE FOODSTUFF BY MEASURING THE
FT - RAMAN SPECTRA

Duong Ai Phuong, Lam Quang Vinh, Phan Ngoc Quan
University of Natural Sciences - VNU-HCM

ABSTRACT: 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 eliminetion of fluorescence.

This study was conducted on a series of Lipid such as oil, tallow and butter. The study
determined that the Iodine number of the lipids in foodstuffs could be estimated by
measuring the FT-Raman spectra.
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