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A Study on Trans Fatty Acids Contents of
Vegetable Oils Added to Can
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Abstract

Trans fatty acids are formed during refining process of vegetable oils (deodorization),

hydrogenation, the high temperature treatment of oils and rancidity.

Trans fatty acids contents were measured in vegetable oils added to tuna, oyster and mussel
Can by Glass Capillary Gas Chromatography. Also Acid Values, Peroxide Values, Iodine
Values and Saponification Values of vegetable oils added to Can were determined.

The results were as follows;

1. Among vegetable oils added to Can, trans fatty acids isomer of cotton seed oil were mostly

t, ¢-18:2 and t,c,c-18:3.

2. Total average contents of trans fatty acids of soybean oil added to tuna Can (Ab) were

shown the highest values among tuna (Aa, Ab), oyster, mussel (Cb) Cans.
3. All of oils added to Can had been keeping safe quality during 1 year or more with low Acid

and Peroxide Values.

1.4 2

9= Tocopherolz} ¥ 3}z ul4te] gleko] o} &
| vl5te] o} vlamd Absielg Aol $45tnE
= Ex8 S e FAEERHY FYFE AL

=
. 5213 RRF ATIAY 2 LAY H4

WA Az ZHFAHAAAA trans 2 Hake] §
AH el FEzio,
;_]

% 04-.‘%—1]—6—.,] 22 X ALE cis¥ ol 219 A3}

Al B71A9 12 71 o ARska Ao g8
;q iale o] A8l7l gojutk trans¥P .o AujdH
o}, trans A4k QIAA wi A2} EelEetE Aol
Z b ukAbe) SAbE A 2 A & gko] Al

i‘i-&l

69 —



70 G v A-qk ¥ F FFzef 437
Table 1. Canned foods as experimental materials

Item Company Sample Added oil ,:/I:g‘:jziw' M‘;)rr;tdh:darf‘tger Container

Tuna D «co.(a A—a Ccsv 87.7 —88.7 2— 4 Tin can For

{A) P co.(b A—b SB2 87.12-88.5 4-11 (round) domestics
YD co.{c) A—c cs 87.7 —88.1 6—15

Oyster Y co.(a) B—a CS 87.2 —88.5 4-19 Tin can For

(B) C co.(b) B—b CS 87.2 —88.4 5—19 (square) export

Mussel Y co.(a) C—a (o] 87.5——88.2 7-16 Tin can For

(C) C co.(b) C—b Cs 87.5 —88.6 3-16 (square) export

(1) CS : Cotton seed oil

(2) SB : Soybean oil
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Table 2. Analytical conditions for cis and trans fatty
acids contents by Glass Capillary Gas Chroma-
tography

, Instrument Hewlett Packard (5880A)

HP—FF AP (Crosslinked polyethylene
glycol TPA phase) 0.2mm x 50 m
capillary column

220°C (isothermal)

Column

Column temp.

Injection temp., 240°C

Detector temp. 250°C

Detector FID. 1x10

Carrier gas N, 50ml/sec at 220 25 psi
Make up gas N, 30 mi/min

Injection 1 pl atsplitratio1 : 50
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Table 3. Fatty acids and trans fatty acids contents of soybean oil and cotten seed oil as control

Fatty . . Total trans
acid 14:0  16:0  16:1  18:0 52 18:2 18.3 fatty acids
Sample n— n—7 cc tc ¢t ccc tee %)
Cotton 0.94 21.06 0.02 2.37 16.90 0.64 51.31  0.99 - 0.56 — 0.99
seed oil
Soybean  0.09 9.96 0.07 3.87 19.92 0.81 5446 — 0.30 7.26 0.21 0.5

oil

Table 4. Changes of fatty acids contents of added oils into tuna, oyster and mussel Can

Months

Sample FA 14:0 16:0 16:1 18:0 18:1 18:2 18:3
Aa¥— 2 0.76 19.73 0.32 2.95 21.26 54.31 0.67
4 1.00 20.18 0.65 3.21 19.72 55.24 -
6 0.73 19.06 0.55 2.80 18.83 56.36 1.14
8 0.68 19.76 0.49 2.92 20.98 54.06 1.08
10 0.71 19.26 0.93 2.95 20.95 54.52 0.72
12 0.59 19.81 0.43 2.70 20.13 55.70 0.64
14 0.59 18.08 0.42 3.02 19.65 55.78 2.49
Ab*— 4 1.79 13.98 1.75 4.44 23.44 47.42 7.23
6 1.31 12.80 1.06 4.13 22.89 50.36 7.45
8 0.24 11.13 0.17 4.01 22.47 54.20 7.78
10 0.24 11.28 0.22 4.09 22.50 54.40 7.88
Bb*-- 5 0.83 20.46 0.72 2.67 20.78 54.37 0.19
11 0.82 18.68 0.52 2.54 21.23 55.26 0.95
19 0.77 20.41 0.56 2.81 19.03 55.36 1.07
Cb*— 3 0.85 20.87 0.78 2.57 18.91 55.23 0.79
10 0.51 16.48 0.34 3.23 20.03 55.69 3.72
16 0.82 21.31 0.44 2.47 16.34 57.93 0.68
*Added oil : Aa (Tuna, Cotton seed oil) Ab (Tuna, Soybean oil)

Bb (Oyster, Cotton seed oil)

Cb (Mussel, Cotton seed oil)
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Table 5. Changes of trans fatty acids contents of added oils into tuna, oyster and mussel Can % Area
fatty acid . . Total
onths 18:2 18:3 trans fatty P/S**
Sample cc tc cct cee tee acids (%)
Aa¥— 2 54.31 — — 0.67 - -~ 2.65
4 55.24 — — - - -~ 2.61
6 56.11 0.25 0.36 0.78 — 0.61 2.85
8 53.03 1.03 0.46 0.62 — 1.49 2.64
10 53.66 0.86 0.72 - - 1.58 2.73
12 54,98 0.72 — 0.64 - 0.72 2.73
14 55.00 0.78 0.50 1.59 0.40 1.68 2.99
Ab*— 4 46.99 0.43 0.72 5.73 0.78 1.93 3.01
6 49.88 0.48 0.94 5.87 0.64 2.06 3.57
8 53.59 0.61 0.87 5.86 1.01 2.53 4.77
10 53.78 0.62 0.89 5.98 5.98 2.52 4.72
Bb* — 5 53.99 0.38 - 0.19 - 0.38 2.55
11 54.83 0.43 0.30 0.65 - 0.73 2.83
19 55.36 — 0.16 0.91 — 0.16 2.61
Ch*— 3 55.23 — — 0.79 — ~ 2.54
10 55.53 0.16 0.13 3.39 0.20 0.49 3.28
16 57.54 0.39 — 0.68 — 0.39 2,53

* Added oil : Aa (Tuna, Cotton seed oil)
** PJg : Bb (Oyster cotton seed oil)
** P[g : 18:2/14:0+16:0

t,c,c-18:3% L8 EAslE Ao 2 velylel,

trans 24k FHFEFLE 5571 F43 3
(Ab)el 4] 1.9~2.5% 2 A 713 $3k2 o]+ SloverE?
7} GrandgirardS"7} 71241 Z9 trans R 9AF Ao
A Z338 Ao} AR

2 (Aa)E=39 7% controld] HAF
trans 289 B2 0.99%< A 22 viehdy] Hbsle
1449 # A% 205 9459 F trans 294} 3
< 1.68% °13ln 5571 U= 3] (Ab)+ control

T2 trans 2|ui4ab ko] 0.5%¢|3=d] 10/0€
A" 527 A e 52%% vlay g £35 1
fovt dARIE £ 2 (Bb) FZ(Ch) F= 9
Aol 11702 A3d = 0.73%2, 1074 AzAS
0.49% 2 717} ¥ A5 L, oA7oA A5z
Ho Af Tl TH2I o 5, WdAF =25
aF 2% o|Ate] ] B trans x| WAlEkg B £

o2 ke,

9 F

oT

Ho
o
f
0

2. olsEty 4 WY

Controlal HAlF-2} t5F9 71 23q] A7}, =4kg

Ab (Tuna, Soybean oil)
Cb {Oyster cotton seed oil)

Table 6. Some chemical properties of soybean oil and
cotton seed oil used as control

Rancidity 1 3) 4
Sample S AV (rrP\ \7 Kg) v sV

Cotton 0.03 0.62 115.92 194.71
seed oil £0.02 £0.12 +0.01 10.01
Soybean 0.08 0.69 129.09 192.02
oil 1 0.01 £0.06 + 0.76 0.0t
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Table 7. Variations of acid values and peroxide values of oils added to tuna, oyster and mussel Can
2) 2) 2)
R A VY (meafke) AV (meafkg)
roducin
ample Sample
Aa— 2 0.91 2.43 Ac— 6 2,08 1.96 Bb— 5 0.32 2,69
3 0.94 1.96 8 1.40 1.76 6 0.64 2,07
4 1.59 1.60 9 1.11 2.51 7 0.49 1.96
5 1.41 1.77 10 1.51 3.47 9 0.48 1.94
6 1.62 2.16 1 1.79 2.65 10 0.37 1.93
7 0.98 1.33 14 0.88 1.60 11 0.47 2.59
8 1.13 1.44 15 0.70 1.67 17 0.66 2.02
9 1.33 2.16 18 0.70 1.22
10 0.85 2,49 Ba— 4 0.38 1.62 19 0.54 1.42
11 1.22 2,04 S 0.42 1.76
12 1.15 1.79 6 0.27 1.95 Ca— 7 0.66 2.16
14 1.30 181 7 0.59 2.57 8 0.69 2.52
8 0.33 2,51 9 0.54 1.24
Ab— 4 1.87 1.95 9 0.3‘8 1.78 10 0.63 1.98
5 1.46 1.42 15 0.76 3.02 14 0.63 0.62
6 1.52 1.70 16 0.69 2.31 15 0.70 1.25
7 1.21 1.06 17 0.43 1.24 16 0.57 213
8 0.76 1.08 18 0.43 1.67
9 1.43 1.32 19 0.54 1.60 Cb— 3 0.59 1.25
10 1.33 1.49 4 0.50 1.66
11 1.30 1.76 10 0.60 2.11
11 0.49 1.79
12 0.82  3.00
14 0.75 2.68
15 0.26 1.66
16 0.71 1.31
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Table 8. Variations of iodine values and saponification
values of oils added to tuna, oyster and mussel
Can

Rancidit
Months

after AV sv?
producing
Sample
Aa— 2 114.0 192.8
4 112.9 192.2
6 117.0 191.2
8 114.8 192.1
10 114.6 192.1
12 115.7 192.1
14 120.3 191.4
Ab— 4 121.5 192.1
6 126.7 191.6
8 133.8 1923
10 134.5 192.9
Bb— 5 115.7 192,2
11 116.7 192.1
19 115.3 191.8
Cb— 3 114.2 192.1
10 123.7 192.1
16 116.4 191.9

1),2), Method described by the ‘A.O0.C.S
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