TAP CHi PHAT TRIEN KHCN, TAP 6, SO 384/2003

NGHIEN COU CAC LOAI DAU THUC PHAM BANG PHUGNG PHAP
QUANG PHO FT - RAMAN

Trin Thi Kim Phugng, Nguyén Vin Dén
Trudng Pai hoc Khoa hoc Ty nhién — Pai hoc Qudc gia TP.HCM
(Bai nhdn ngay 29 thdang 11 ndm 2002)

TOM TZT."D&\M thuc phdm cé vai tré quan trong trong doi séng. Hién nay, trén thi

trudng dang luw hanh rdt nhiéu loai do trong nudc sdn xudt va ngoai nhdp. Chiing t6i budc
ddu khdo sdt mot s6 tinh chdt Iy, hod ciia ddu thuc phdm, xdc dinh chi 56" lodine, ghi phé FT -
Raman va ldp dé thi chudn. Tit duong chudn nay, ta cd thé xdc dinh chi 56 lodine cho cdc logi
ddu thiuc phdm bdt ky. Sau dé ddu dwgc dung ndng, khdo sdt lai chi s6 lodine, chiing téi ciing
dé ghi nhan dwgc sy dich chuyén phd do nhigt dj gay ra.

Trong bi nay, chiing 6i khio st 2 loai diu thyc phdm: ddu trén (salad oil) va ddu dé

ché bi€n thue ph&m (cooking oil). S8 mAu khéo sat: 12 mau dugc ddnh s& 1 S1... S12,
1./ X4c dinh mot s6 tinh chdt 1y, hod ciia ddu (& 30°C) nhu: ty trong, chi s6 khic xa.
hé s6 nhdt, chi s6 lodine (chi s6 Iodine dudc x4c dinh bing phudng phap Wijs [1]).

MAu | Ty trong Chi s6 khiic xa Hé s6 nhdét (poise) Chi s6 Todine
v 8 0,9359 1,4697 0,8587 107,771
S2 | 09316 1,4698 0,8342 08,855
S3 0,9339 1,4576 0,8171 92,190
S4 0,9204 1,4750 0,7194 128,093
S5 0,9372 1,4730 0,7849 113,010
S6 0,9382 1,4562 0,6373 27,770
S7 0,9157 1,4728 0,7818 112,960
S8 0,9141 1,4686 0,5400 82,326
S9 0,9122 1,4690 0,9681 82,320
S10 0,9172 1,4744 0,7391 132,707
S11 0,9119 1,4700 0,8998 95,175
S12 0,9206 1,4562 0,60338 9,070
Bé4ng 1: MOt s8 tinh chat Iy, héa cia 12 loai dau.
2./ So sanh chi s§ Todine do tai phong thi nghiém va céc tai liéu khéic:
Chi s8 Todine
Miu Po tai John R. Ferraro Pham vin Chu Pham Nha miy
Ph.Thi nghiém | Kazuo Nakaoto [ 2] S8 [3] Ngoc Sdn [4] | Tudng an{ 5]
S1 107,771
52 08,855
S3 92,190
S4 128,003 120 — 141
S5 113,010 111 111 103 - 118 103 - 120
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S6 27,770 7 - 68
S7 112,960 111 111 103 - 118

S8 82,326

59 82,320

S10 132,707

S11 95.175 96 90 84 — 100 80— 106
S12 9,070 9 7,5-10,5 75-95

Bang 2: Chi s6 Iodine ciia 12 miu ddu do tai phong thi nghiém va céc tai liéu khac

3./ Ph8 Raman cia diu

a./ Ph6 Raman:
Pudc do bing mdy quang phd FT- Raman EQUINO - X55 ctia Trung tdm phan

tich trudng Pai hoc Khoa hoc Ty nhién

b./ Bang s6 liéu phd Raman ciia 12 miu ddu (bang 3, 4)
c./ Bién luan k&t qiia phd Raman

Trén céc phd ghi dudc chiing t6i nhén thdy:

Phé clia ddu thuc phim dudc ghi trong viing 250 cm™ - 3.500 cm™.

Van phd 1.658 cm™ dic trung cho mic chuta no cilia acid béo chia trong du thuc phim.
Cudng dd Raman cang cao, mifc chua no cang Ién. [2 ]

O gin mién 1.658 cm™ chi ra mic chwa no cia dao déng héatri v (C = C), d6 1a phin
clia acid béo chwa no ¢6 dang cis, con ¢ gdn mién 1.443 cm™ 14 dao dong hdatri v (=
C - H) c¢6 mdt phan cia acid béo no. Tuy nhién, dao dong héatri v (C = C) ciia acid
béo chua no thi rdt manh quanh n6i (C = C) [2].

COOH COOH COOH
\ \ _ /
C=C L = €
§
COOH
Dang trans ( 1.670 cm™ - 1.680 cm™) Dang cis ( 1.650 cm™ - 1.660 cm™)

Céc loai ddu dic ching nhu ddu mé, ddu d4u nanh, diu phong (trit ddu dita), & van phd

dic trung c6 cudng dd Raman it 16n (mifc chwa bdo hoa 16n )

3 ving s6 séng tt  1.400 cm™ trd 1én 12 tng véi céc dao dong héa tri clia céc lién két

C=H,C=C,C=0, cdn & ving s8 séng dudi 1.400 cm™ 1a @ng vdi cdc dao ddng bién

dang clia chiing.

Hai m3u S6 va $12 ¢ dac diém:

e Khéng xudt hién van 1.264 cm™, chitng t& & miu hdn hgp S6 ¢ ti 1& pha trén miu
S12 vao rt 16n. e

o Van phd phd dic trung 1.658 cm™ ciia 2 mAu nay, cudng do Raman rat y&u so véi 12
méu khio sdt. MAu S12 ¢ cudng d§ y&u nhéit, miu S6 do 14 ddu hén hdp nén cudng
do Raman 16n hon miu S12 chit it.

Pic biét d miu S12:

e (6 xudt hién van ph8 1.123 cm™, ddy 1a ester cia glycerin dic biét ciia ddu dita, né
khéng xu#t hién & cac loai ddu thuc vat khéc.
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e Ngudc lai, né khéng xuat hién van 3.012 cm’, day ciing 1a dic trung riéng cia diu

dura.
d./ Pudng chuén
Pugc 1ap tr ti

$6 cudng d6 Raman 1 va chi s6 Iodine

Miu | T 1658 cm Eidigan Ligssem” /Tiaszem” | Chisd Todine
S1 247 269 0,9180 107,7710
S2 213 267 0,7980 ' 08,8550
S3 ' 212 276 0,7680 92,1900
S4 321 276 1,1630 128,0930
S5 289 289 1,0000 113,0100
S6 - 65 281 0,2310 27,7700
87 297 297 1.0000 112,9600
S8 223 297 0,7510 82,3264
S9 223 297 0,7510 82,3200
S10 333 271 1,2290 132,7070
S11 237 2717 0,8550 95,1750
S12 20 - 230 0,0869 9,0700

Bang 5: Ti s6 cudng d6 Raman va chi s6 Iodine clia 12 miu ddu

e DPudng chudn

- Tit bang s6 liéu 5, 1ap dudng chudn ti s6 cudng d6 Raman lisg e / L1443 em theo
chi s6 lodine ctia 12 mAu ddu. Tir dudng chuin nay, ta c6 thé xéc dinh dudc chi s&
lodine cho céc loai dau bat ky khéc
- Céc miu S5 va S7, S8 va S9 ¢ cudng d6 Raman va chi s lodine x4p xi nhau nén

trén dd thi ta chi con 10 di€m thi nghiém
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4./ Téc dung nhiét: -
a./ Nhu trong viéc ché€ bién thyc phim hang ngay, diu dudc tdc dung nhiét. Ba miu
khio sat I1a S2, S6, S8 (bang s6 liéu nhiét do dun néng dau bang 7)
b./ Ph8 cla diu khi dun néng
Chiing t6i nhan thay: diu cang dun nhiéu gid, cudng d6 Raman cang gidm, nhd dudng
chuén da thi€t 1ap & rén dé suy ra chis6 lodine (bdng 8)
c./ Bién luén két qia chup phé khi dun néng diu;
Tt céc sO lidu ghi phd hic chua dun néng, dun 3 gid (324°C), ching t6i nhén thiy cé
st dich chuyén s8 séng, bién d6i cudng do va do ban rong cla pho. [6 ]
MAu khéo séat: S2 hic chwa dun néng va S2A dun 3 g]d
o Xét cac dao dong héa tri:
- S& s6ng: phé c4c dao dong héa tri cia mAu S2A dich chuyén vé phia s6 séng thép (so v6i
miu S2)
- Cudng d6: ddm dich chuyén S2A bi gidm
- D6 ban rong ciia ddm dich chuyén S2A bi md rong
o Xét cdc dao dong bi€n dang:
- S& séng: phd cac dao dong bién dang mAu S2A dich chuyén vé phia s& séng cao (so véi
méiu S2)
- Cudng d6 va do ban rong cia ddm dich chuyén S2A bi gidm (bdng 9)
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5./ Sau 3 thdng, ki€m tra lai 3 loai ddu ché& bi€n thuc phdm:
a./ Ki€m tra d6 nhdt: d6 nhét da ting 1én

Maiu Hé s0 nhdt ( poise )
Liic md&i md chai Sau 3 thiang
S1 0,8587 ' 1,1410
52 0,8342 1,1645
S3 0,8171 1,1103
S4 0,7194 5 Iy 0,9127
S5 0,7849 0,9903
S6 0,6373 0,8256
S7 10,7818 0,9488
S8 0,5400 0,9722
S9 0,9681 1,1178
S10 0,7391 0,9117
S11 0,8998 1,1136
512 0,6038 0,8042

Bang 6: Hé s6 nhét clia dau kic mdi md chai va sau 3 thdng

b./ Pun 1én trong 3 gid: trong qua trinh dun, miu bdc hdi rt nhiéu
c./ Sau khi ghi phd, chiing t6i nhén thdy:

- Cudng dd Raman cidc miu S23A, S63A,S83A gidm di (bang 8)

- Phé ciia 2 mAu S23A, S63A c6 nén dang cao do hién tugng huynh quang, mau sic cla
dAu Iic nay bi€n thanh ndu sdm so véi mau vang ban dau

o Béng s0 liéu nhiét d6 dun dau vdi thdi gian:

, Nhiét do (°C)

W 15 30 1 2 3 9
Miu ; phiit phiit gid gid gid (*) | gio (**)
S2 240 250 260 300
S2A (dun 3 gid ) 324
S2B (dun 9 gid ) 342
S23A (dun 3 gid, sau 3 thdng ) 240 260 300 320 326
S6 : 220 232 302 310
S6A (dun 3 gid) . 320
S6B (dun 9 gid ) 340
S63A (dun 3 gid,sau 3 thing ) 250 320 328 348 350
S8 210 270 302 306
S8A (dun 3 gid) 310
S8B (dun 9 gid) 340
S83A (dun 3 gid,sau 3 thing ) 250 314 320 330 334

Bang 7: Nhiét dé dau khi dun néng
( *): sau khi dun 3 gid, d€ ngudi va ghi phd
( ** ): Pun ti€p 6 gid nita, thdi gian dun tdng cong 9 giy

Trang 31



Science & Technology Development, Vol. 6, No. 3&4-2003

e Bangsd'liéu: cudng d Raman gidm, chi s6 lodine gidm khi ddu bi dun néng

1

Chi s6 Todine

M4au I igsgem™ Lz em Ligssem™ / Tiags em™
S2 213 267 0,798 98,855
S2A (dun 3 gid ) 208 263 0,791 89,639
S2B (dun 9 gig) 198 260 0,762 86,303
S23A (dun 3 gid,sau 3 thang ) 142 239 0,594 67,726
S6 65 281 0,231 27,770
S6A (dun 3 gid) 46 2rd 0,168 20,340
S6B (dun 9 gid ) 34 237 0,144 17,615
S63A (dun 3 gid, sau 3 thing ) 16 211 0,076 10,440
S8 223 297 "0,751 82,326
S8A (dun3 gid) 212 283 0,749 81,662
S8B (dun 9 gio ) 200 282 0,709 80,518
S83A (dun 3 gid, sau 3 thing ) 121 214 0,565 64,545

Bang 8: chi s6 Iodine gidm khi dun néng diu
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K&t luan:

- C6 thé ding quang phd FT — Raman d€ khdo sit diu thuc phdm, tin hiéu
Raman yéu & nhém chitc — OH (H20) lai la diéu kién (6t vi d61 v6i dau thanh phdm chua
kh hét nude, phd Raman sé it bi Anh hudng bdi phd dao dong cia nudc.

- Midy quang phS FT — Raman EQUINO - X55 khéng hiy mAu khi phin tich, lugng miu
stt dung it so v4i cdc phuong phéap phan tich khéc, thdi gian ghi phd nhanh, c6 thé so sdnh
nhiéu phd trén méy. Pay 1a mot 1¢i di€m so vdi cdc phuong phép phén tich khéc.,

- Van ph8 dic trung cho acid béo chua no clia ddu thyc phdm la: 1.658cm™.

- P4 thiét 1ap dudc dudng bi€u dién cudng d6 Raman theo chi s6 lodine. T dudng bifu
di€n nay ta c6 thé x4c dinh dugc chi s6 Todine cho céc loai ddu b4t ky khic.

- Dudi 4nh hudng clia nhiét d6 (dun néng dau), mot s6 tinh chat vat 1y clia phd sé& thay ddi
nhu: tdn 6 bi dich chuyén, d6 ban rong thay d6i, cudng d6 Raman gidm.

- Kh4 niang dinh dudng clia ddu béo ngoai viéc chon diu, han st dung, con tiy thudc vao
c4ch st dung va bao quan.

Chién néng déu trong nhiéu gid hoic chién di chién lai nhi€u 14n, chi s6 lodine bi gidm-di
rit nhiéu, kha ning tiéu héa bi cham.

- DAu da md ndp ra khéng nén dé 1au (bi thiy phén, bi oxy ho4 tdc dung clia 4nh sdng, cila
tap chét con trong ddu, d§ nhdt ting 1én din d€n 6i dau). Khi chién néng, chi s6 lodine
cang gidm manh.

STUDYING COOKING OIL AND SALAD OIL USING FT - RAMAN
SPECTROSCOPY

Tran thi Kim Phuong, Nguyen van Den
University of Natural Sciences — VNU-HCM

ABSTRACT: The physical and chemical characters of oil and lodine value are
determined. We recorded Raman spectra and made the experimental curve in order to
determine lodine value for some kinds of oil. Then these oils are boiled, we check lodine
value again, After then, we found that Raman spectra are moved due to the temperature.
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