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ABSTRACT

This study provides information on the fatty acid composition and trans fatty acid content analyzed by gas
chromatography of selected Vietnamese instant noodle products and accompanying additive oil bag.. Five most
abundant fatty acids were C14:0, C16:0, C18:0, C18:1 (9c) and C18:2 (9c, 12c). The concentration of saturated fatty
acids ranged from 34% to 45% and from 51% to 60%, and of polyunsaturated fatty acids ranged from 12% to 20%
and from 6.7% to 11% in additive oil bags and noodles, respectively. Trans fatty acids were detected in all samples
but at low concentration and the content ranged from 0.16% to 0.83% of total methyl ester fatty acid in noodles and
from 0.23% to 0.7% of total methyl ester fatty acid in small additive oil bags. Trans 18:2 isomers were the major
group of trans fatty acids which were found in all the analyzed brands, representing about 80% of total trans isomers.

Keywords: Instant noodles, trans fatty acids, fatty acid compositions.

Thanh phan axit béo bao gém axit béo dang trans
trong mét so san pham mi tdm Viét Nam
TOM TAT
Két qua clia nghién ctru nay cung cap thong tin v& thanh phan axit béo bao gdm axit béo dang trans trong maot
sb loai s&n pham Mi tém Viét Nam, bao gdm ca trong géi diu gia vi. Cé ndm loai axit béo chd yéu dwoc phat hién
trong cac mau phan tich dé 1a C14:0, C16:0, C18:0, C18:1 (9¢c) and C18:2 (9¢c, 12¢). Néng dd axit béo bdo hoa tir
34% dén 45% va tir 51% dén 60%, ndng do axit béo da bao hoa tir 12% dén 20% va tir 6,7% dén 11% trong goi dau
gia vi va sgi mi t6m, theo tuan tw. Axit béo dang trans dwoc phat hién trong tat ca cac mau phan tich nhwng ndng do
thap va chiém tir 0,16% dén 0,83% tbng axit béo & trong sgi mi va tir 0,23% dén 0,7% tbng axit béo trong goi dau
gia vi. Bdng phan trans 18:2 14 nhédm chii yéu clia axit béo dang trans dwgc phat hién trong tat ca cac mau phan tich,
va chiém khoang 80% trén tbng sé ddng phan dang trans.
T khoa: Axit béo dang trans, mi tém, thanh phan axit béo.

and fatty acids. As requirement of food law in
healthy and nutritional claim aspect, the data
on the fatty acid (FA) composition of food are

1. INTRODUCTION

intake evaluation of a given
depends approaches

Dietary

nutrient on various requested for food composition tables and

including the traditional one that consists in
crossing consumption data with consumption
data (FAO/WHO, 1985). Instant noodles have
been used many years ago world-wide,,
Vietnam is not an exception because of their
convenience of use. Therefore, these products
have often been the focus of attention in
nutritional studies, especially the quality of fat
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labeling purposes (U.S. Department of Health
and Human Services, 2009; UNION., 2006).
Therefore, labeling must be able to detail as
many individual FA as possible. Nearly all most
Vietnamese instant noodle brands, however, did
not have information about composition fatty
acid, at least amount of polyunsaturated and
saturated fatty acids but products were just
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labeled with total fat (gram/ total weight). The
small additive oil bag is used, which contains
oils and food additive ingredients, for improving
taste and flavor. Therefore, fatty acids do not
only come from the noodles but also from this
small oil bag when instant noodle was
consumed. However, up to now, the information
on label about the qualities, fatty acids
composition and nutritional values in this small
additive oil bag was not indicated. Obviously,
this might lead to misunderstanding and/or
misinformation about the true qualities and
nutritional values of products.

Other aspect
consumer’s health of instant noodle products is
trans fatty acid (TFA)
instant noodles are produced through several
main steps, these include (1) dough mixing, (2)
dough piece forming, (3) rolling, (4) cutting, (5)
drying and (6) frying (Hong-Zhuo Tan, 2009).
Main ingredients of instant noodles are wheat
flour, shortening, and food additives (Fu, 2008).
Trans fats are not formed during frying process

important related to

content. Basically,

even under drastic heating conditions 1i.e.
heating the wunhydrogenated oils at high
temperatures or reusing the unhydrogenated oils
many times (Tsuzuki, 2010; Liu, 2007; Wakako
2010). Therefore, TFA in
noodles may be come from in the ingredient
such as shortening, and oils which are used as
additive ingredient. Up to date, however, there
is very limited data available on the quality of

Tsuzuki Iinstant

fat in Vietnamese instant noodles.

Thus, the aims of this study was to
determine the fatty acids composition including
trans fatty acid content of selected instant
noodles, a type of instant noodle commonly
consumed in Vietnam, in order to get the first
overview of the Vietnamese instant noodles
fatty acids and trans fatty acids situation.

2. MATERIALS AND METHODS
2.1. Sampling

Sixteen industrial Instant noodles of
different kinds and within a wide price range
were chosen for FA analysis. Three package

units of each brand of Instant noodles were

purchased from local supermarkets and general
stores between May and August 2011 with
manufacture date from April to July 2011. Each
brand was coded with letter from IN1 to IN16.
The small oil bag taken from thirteen brands
was coded with letter from SB1 to SB13. Lot
numbers were checked to ensure that each unit
belonged to a different lot. Samples were selected
to include the major manufacturers and private
company of the Instant noodles in Vietnam. The
analyses were carried out in triplicate.

2.2, Methods
Lipid Extraction

For extracting oil in instant noodles, all
samples were ground to fine powder with a
pestle and fat was extracted with petroleum
ether solvent according to goldfish method
(Milan, 1998). In brief, twenty grams of sample
was weighed in extraction thimbles and 80 ml of
petroleum ether were added to each extraction
beaker glass. The thimbles were immersed in
boiling solvent at 110°C for 90 minutes and then
washed for 60 minutes with reflux. The solvent
was then evaporated by rotavapor equipment
and the fat was collected for preparing
transmethylation.

For extracting oil in small additive oil bags,
all bag samples were melted at 60°C in an oven
to obtain the fat phase and this phase was
removed by centrifugation and dried with
anhydrous sodium sulfate.

Transmethylation and analysis of fatty acid

Ten milligram of oil sample was converted
to fatty acid methyl ester (FAME) by dissolving
in hexane and 2M methanolic KOH in a tube (2
ml for each solvent). Then, the tube was shaken
vigorously for 2 minutes at room temperature in
the vortex. The supernatant was transferred to
other test tube and added with sodium sulfate,
after that upper layer organic solvent was
collected for gas chromatography (GC) analysis.

The fatty acid composition was determined in
triplicate by separating the FAME on a GC-MS
equipment with BPX-70 column (30m x 0.25mm).
The temperature program was 1 min at 1700C
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and then it was increased to 2250C with 20C/min
and maintained at this temperature for 7 min.
The injection temperature was 2500C, split flow
(ml/m) was 100 and split ratio was 100 (Kramer;
Zhou, 2002).

Ag+thin layer chromatography fractionation

Total fatty acid methyl
fractionated by  silver-ion thin layer
chromatography. In brief, precoated silica gel 60
high performances TLC was impregnated by
dipping in 10% (wt/vol) AgNO, solution in
acetonitrile for 20 min. The plate was then left
for 5 min to dry at 110°C in an oven. Total fatty
acid methyl esters were applied onto the plate
in the narrow band, and developed in
hexane/diethyl ether (90:10, vol/vol) solvent.
After the developing finished, the plate was
then air-dried and sprayed with a 0.2% (wt/vol)
95% ethanolic solution of 2,7~
dichlorofluorescein, examined under UV light
and marked. The bands were scraped off, then
poured into a short column of anhydrous sodium
sulfate (prepared in a Pasteur pipette, plugged
with a small piece cotton wool) and extracted
with diethyl ether/hexane (50:50 vol/vol), and
then analyzed by GC-MS (Pierre Juanéda,
Jean-Louis Sébédio, 2007).

esters were

Fatty acid methyl ester identification

Chromatographic peaks were identified by
comparison with chromatographic of fatty acid
methyl ester standards, and with chromatograms
reported in literature (Duchateau, 1996; Kramer,
2002; Ledoux, 2009; Martial Ledoux, 2005; Pierre
Juanéda, 2007; Vetter, 2005).

3. RESULTS AND DISCUSSION

3.1. Fatty acid compositions of instant
noodles

Table 1 shows fatty acid composition of
instant noodles analyzed. Palmitic acid was the
most abundant fatty acid in all samples; its
concentration varied from 43% to 55%. The
presence of high amounts of palmitic acid
indicated the presence of palm oil. Oleic acid
was the next main fatty acid, that accounts for
from 32% to 36%, followed by linoleic acid with
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concentration from 6% to 11% and stearic acid
from 3,8% to 6,3%. Various studies (Aro, 1997;
Hu, 1999) have suggested that saturated fatty
acids with chain length of C12:0-C16:0 are
atherogenic, stearic acid is neutral, and oleic
and polyunsaturated fatty acids have a lipid
lowering effect.

Total saturated fatty acids (SFA) were
significantly higher in brand IN16 (60.1%),
followed by brand from IN12 to IN15. The
lowest concentration of SFA was identified with
brand IN5 (51.8%). The
polyunsaturated fatty acid ranged from 6.3% to
10.6%, which are significantly higher in brand
IN1, IN3, IN4 and IN5. The low PUFA content
indicated the use of solid fats, often obtained by
hydrogenation of refined vegetable oils.
Polyunsaturated fatty acids have beneficial
effects on both normal heath and chronic

content of

diseases, such as regulation of cardiovascular
lipid level (Mori, 2000) (Kris-Etherton, 2002)
and immune functions (Hwang, 2000)

Monounsaturated fatty acid content ranged
from 32 % to 37%. Among the cis-
monounsaturated fatty acids, oleic acid was the
most represented. Oleic acid is considered to be
responsible for lowering the LDL cholesterol
levels. For concluding the quality and safety of
fat in instant noodles, however, other studies
should be carried out for determining some
parameters such as peroxides values and p-
anisidine values. Rivellese et al.(2003) reported
that high SFA diets negatively influence the
cholesterol and triacylglycerol content of LDL
lipoproteins while, on the contrary, high MUFA
diets have beneficial effects on LDL cholesterol
and triacylglycerols. As the recommendation of
Department of Health (UK) (HMSO, 1994), the
minimal ratio value of PUFA/SFA should be
0.45. In this study the cis-PUFA/SFA ratio
ranged from 0.11 to 0.22 which is much lower
than the recommended value.

In this study, all peaks appearing between
the C18:0 and C18:1 (9¢) major peaks were
quantified as the trans 18:1 group, even if they
did not contain all the trans-C18:1 isomers as
the results which were shown in study by
Vingering et al. (Ledoux, 2009)
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Tablel. Fatty acids composition of selected Vietnamese Instant noodles

Fatty acid Brands
IN1 IN2 IN3 IN5 IN6 IN7 IN8

C14.0 148 £0.01 163+0.08 1.00+0.07 1.12%0.03 1.09+0.09 120+013 1192005 1.34%0.10
C15:.0 0.06 +0.02 0.07 +0.01 0.03 +0.01 0.03+0.01 0.03 +0.01 0.04+0.02 0.03+0.00 0.04+0.01
C16:.0 4411181 46471034 4589+176 4513+020 4509+046 46.59+0.36 4824+047 49.83+0.31
C16:19c 0.12+0.01 011+0.02 016+0.02 0.10+0.03 0.08+0.01 0.08+0.00 0.10+0.01 0.12+0.02
C17:0 0.08 +0.01 0.10+0.02 0.22+0.21 0.12+0.09  0.07£0.01 0.07+0.02  0.07+0.01 0.08 +0.01
C18:0 6.12+0.32 6.25+0.19 518+094 551+0.06 5271021 517+0.19 508+0.07 4.88+0.30
C18:1(t) 0.13+0.03 0.08+0.02 0.04+0.01 0.08 +£0.01 0.12+0.04  0.09+0.01 0.04 £0.01 0.04 +0.01
C18:1(9c) 36.33+1.14 3570+049 3595+134 3598+0.33 36.02+060 3427+043 3436+0.31 33.34+0.61
c18:1 0.64 +0.10 051+0.02 053+006 058+0.09 057+004 068+0.02 060+0.04 0.60+0.03
(11c)
C18:2(tc 0.57 £0.02 0.19+0.01 022+0.02 045+0.04 070+0.05 0491005 0.19+0.02 0.19%0.02
and c,t)
C18:2 1007+039 865+0.17 1055+091 10.59+0.20 1067+0.11 10.05+025 9.81+0.15 9.29+0.35
9¢,12c

C20:0 0.25+0.04 0.23+0.02 0.20+0.01 0.24+0.01 0.23+0.02 0.24+0.01 0.23+0.01 0.21+0.03
C20:1 0.05+0.02 0.04 +0.01 0.04 +0.01 0.05+0.01 0.05+0.01 0.04 +£0.01 0.04 +0.01 0.04 +£0.01
SFA 5210+147 5476+0.34 5252+146 5216+0.17 51.79+066 53.30+021 5485+045 56.38+0.25
cis-MUFA 3727+127 3643+048 36.73+1.32 36.79+0.30 36.84+061 3515+040 3515+0.31 34.14+0.56
cis-PUFA 10.07+039 865+0.17 1055+091 10.59+0.20 10.67+0.11 10.05+025 9.81+0.15 9.29+0.35
TFA 0.70+0.04 027+0.03 027+003 053+0.05 0.83+0.08 057+0.05 023+0.03 0.23+0.03
cis- 0.20+0.01 0.16+0.00 021+002 021+0.00 0.22+0.00 0.22+0.01 0.18+0.00 0.17+£0.01
PUFA/SFA

*. Results expressed as percentage of total fatty acid methyl ester. Values are means + SD for three samples of triplicates.

*. Fatty acids less than 0.1%: C15:0, C17:0, C21:1
*. SFA: saturated fatty acids
*. PUFA: polyunsaturated fatty acids

*. TFA: trans fatty acids
* MUFA: monounsaturated fatty acids

The amount of total TFA in the samples
ranged from 0.16% to 0.83% of total fatty acid
with the mean of 0.38%.
was significant higher in brands IN1 and IN5,
0.7% and 0.83%, respectively. The significant
lower value was identified with brands IN14,
IN12, and IN16, with 0.16%, 0.17% and 0.19%,
The trans fatty acids comprise

Total trans content

respectively.
isomers of 18:1 and 18:2, and trans 18:2 isomers
were the major group of TFA present in all the
analyzed brands, representing 80% of total
trans isomers. Total mono-trans 18:2 isomer (c,t
and t,c) content ranged from 0.15% to 0.80% of
total fatty acids, this being the most prevalent
group of trans polyunsaturated acid. The trans

18:1 isomer were found at very low levels (0.01-
0.16% of total fatty acids). Trans 18:3 isomer
content was not found in all samples.

These results show that the amount of
trans monounsaturated and polyunsaturated in
selected Vietnamese instant noodles is quite
variable among the analyzed samples. It could
be explained by manufacturing process: use of
different ingredients , such as shortening and
the differences in frying condition, such as
temperature, type and quality of oils, and the
reuse of oils. All of these factors affect the
resulting TFA content of the fat in instant
noodles. However, the results also indicate that
selected Vietnamese Instant Noodles contain

815



Hoang Quoc Tuan, Vu Hong Son, Nguyen Thi Minh Tu

Table 1 (cont). Fatty acids composition of selected Vietnamese Instant noodles

Fatty acid Brands

IN9 IN10 IN11 IN12 IN13 IN14 IN15 IN16
C14:0 1.17 £ 0.03 1.17+£0.17 1.05+0.03 1.14+0.11 1.00+£0.02 1.07+013  0.94+0.03 0.91+0.02
C15:.0 0.03+0.01 0.04 +0.01 0.03+0.01 0.04 +0.01 0.03+0.00 0.04+0.01 0.04 £0.02 0.03 +0.01
C16:0 4868+020 50.86+0.86 51.12+0.39 5268+0.09 51.84+047 5439+006 53.24+0.82 55.62+0.40
C16:19c 0.10+£0.01 0.12+0.03 0.10+0.01 0.10+0.01 0.08 +0.01 0.09 +0.01 0.08 +0.00 0.07 £0.01
C17:0 0.07 £0.01 0.07 £0.01 0.06 +£0.01 0.07 £0.01 0.06+0.00 0.07+0.00 0.06+0.01 0.05 +0.01
C18:0 475+009 470+033 473+010 4.30+0.11 471+015 387+010 4.19+0.19 4.07+0.11
C18:1(t) 0.09+0.00 0.04+0.02 0.05+0.01 0.03 +0.01 0.05+0.01 0.02 +0.01 0.03 £ 0.00 tc
C18:19c 3325+022 3297+0.39 3280+0.13 3351+0.19 3284+0.08 3259+033 3286+041 32.30+0.03
C18:111c  0.68+0.03 055+005 056+0.04 045+0.01 0.39+0.03 0.29+0.01 0.32+0.02 0.28+0.05
C18:2tc 051+0.03 021+005 027+0.02 0.16+0.02 0.34+0.02 0.14+0.01 0.30+0.02 0.15+0.02
and ct
C18:2 10.39+0.10 9.04+047 9.01+0.11 728+0.05 840x0.21 7.26 +£0.31 7.73£022 6.32+0.36
9¢,12c
C20:0 0.21+£0.01 021+0.03 0.18+0.02 0.19+0.01 0.21+0.01 0.16+0.02 0.17+0.02 0.15+0.01
C20:1 0.06+0.03  0.04+0.01 0.03+0.01 0.05+0.01 0.04 +0.01 0.04 +£0.01 0.04 +0.01 0.03 +0.01
SFA 5491+0.14 57.05+0.58 57.17+028 5842+0.17 57.85+030 59.59+0.05 5864+0.63 60.83+0.46
cissMUFA  34.19+0.19 33.71+042 3354+0.17 34.14+0.18 3441+008 33.01+0.32 3332041 32.69%0.07
cissPUFA  10.39+0.10 9.04+047  9.01%0.11 728+0.05 840x0.21 7.26 +£0.31 7.73+0.22 6.32+0.36
TFA 0.60+0.03 025+0.06 032+0.03 0.19+0.03 040+0.02 0.16+0.00 0.33+0.02 0.17+0.03
cis- 0.20+0.00 0.16+0.01 0.16+000 0.13+0.00 0.15+0.00 0.12+0.01 0.14 £0.01 0.11+0.01
PUFA/SF
A

*

*. Fatty acids less than 0.1%: C15:0, C17:0, C21:1
*. SFA: saturated fatty acids

*

. PUFA: polyunsaturated fatty acids

*

. TFA: trans fatty acid* .MUFA: monounsaturated fatty acids

. Results expressed as percentage of total fatty acid methyl ester. Values are means + SD for three samples of triplicates.

negligible proportions of trans fatty acids,
bothwith poly-
unsaturated fatty acids. These results also
indicated that cis 18:1, with oleic acid 18:1 (9c)
being the main isomer , was significantly higher
in all brands, ranged from 32% to 36%. The
linoleic acid, 18:2 (9¢, 12c¢), the next cis-isomer

monounsaturated and

was found in samples with content ranging from
6% to 11%. The highest and
concentration was determined in brand ING,

lowest

and IN16, respectively. Both fatty acids have
good nutritional values, especially linolic acid is
essential for normal growth, healthy promotion,
and disease resistance in man (Carvalho 2011).
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Following the requirement of FDA that
trans fatty acids must be listed in nutrition
labeling if a serving contains more than 0.5
gram. It means that the instant noodles

studied, could be expressed “0 g”

Fatty acid composition of small additive
oil bags

Table 2 show the analysis results of fatty
acid compositions of small oil bag which was
commonly put in instant noodle bag of
Vietnamese products. Oleic acid was the most
samples; 1its

abundant fatty acid in all

concentration was from 39% to 42% (total fatty
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Table 2. Fatty acid composition of small additive oil bag

in selected Vietnamese instant noodle products

Fatty acid Brands
SB1 SB2 SB3 SB4 SB5 SB6

C14:0 1.09+0.14 1.00+0.03 1.16 £ 0.05 1.07 £0.13 1.13+0.26 4.45 +0.08
C15:0 0.03 +£0.01 0.02 +0.00 0.03 £0.00 0.02 £0.00 0.03 +0.00 0.03 = 0.01
C16:0 34.68+0.54 3439+042 26.04+0.06 29.24+0.37 35.70+0.21 33.76 £ 0.18
C16:1 (9c) 0.19 £ 0.01 0.19£0.01 1.46 £ 0.06 0.79 £0.09 0.19 £ 0.04 0.18 £ 0.00
C17:0 0.05 +0.01 0.05 + 0.01 0.09 + 0.01 0.08 + 0.01 0.05 +0.01 0.05 + 0.00
C18:0 4.14 £0.01 4.43+0.10 6.66 £ 0.20 6.17 £0.32 4.13+0.24 4,18 +0.06
C18:1(t) 0.07 £ 0.01 0.04 £ 0.00 0.07 £ 0.00 0.06 + 0.01 0.06 +0.01 0.07 = 0.01
C18:1 (9c¢) 41.92+0.34 4225+0.41 4058+ 0.25 39.84+0.64 41.22+0.57 40.59£0.18
C18:1 (11c) 0.09 +£0.02 0.87 £0.05 2.31+0.03 1.60 + 0.06 0.90 + 0.04 0.81+0.03
C18:1 (12c) tc tc 0.06 £ 0.01 0.03 £0.01 tc tc
C18:2 (t,c and c,t) 0.46 £ 0.02 0.24 £ 0.02 0.17 £ 0.01 0.25+0.03 0.47 +0.05 0.59 £ 0.02
C18:2 (9¢,12c) 16.00+.0.36 16.04 £0.14 20.13+0.25 19.87+0.32 15.62+0.19 14.92 £ 0.14
C18:3 (t) 0.04 £ 0.01 tc 0.32 £0.01 0.03 £0.00 0.04 £ 0.01 0.03 £ 0.00
C18:3 (9¢,12¢,15¢) 0.14 £0.02 0.13 £ 0.01 0.34 £0.03 0.14 £0.02 0.08 + 0.01
C20:0 0.24 £0.01 0.25+0.01 0.20 £ 0.02 0.22 £ 0.02 0.25 +0.01 0.22 +£0.02
C20:1 0.07 £ 0.02 0.07 £ 0.01 0.50 +0.02 0.27 £ 0.02 0.07 +£0.01 0.06 + 0.01
C20:2 tc tc 0.23 + 0.01 0.10 +0.00 tc tc

SFA 40.23+0.68  40.14 £ 0.51 3418+0.32 36.81+0.74 41.29%0.34 42.67 £0.27
cis-MUFA 43.13+0.34 4342+0.38 4497+0.16 4260+049 4244+0.51 41.71£0.17
cis-PUFA 16.15+0.38 16.16+0.14 2048+0.24 20.59+0.26 16.68+0.23 15.62 £0.12
TFA 0.56 + 0.02 0.31£0.01 0.56 +0.01 0.34 £0.05 0.58 + 0.07 0.69 + 0.03
cis-PUFA/SFA 0.41+0.02 0.41 £ 0.01 0.61 £ 0.01 0.56 + 0.02 0.39 +£0.00 0.37 £ 0.01

*. Results expressed as percentage of total fatty acid methyl esters. Values are means + SD for three samples of triplicates.

*. Fatty acids less than 0.1%: C15:0, C17:0, C21:1
*. SFA: saturated fatty acids

*. PUFA: polyunsaturated fatty acids
*MUFA: monounsaturated fatty acids

*. TFA: trans fatty acids

*. tc: traces

acid methyl esters, FAME), with the highest
concentration indentified in brands SB2, SB 9,
and SB11, and lowest concentration was found
in brand SB4. Palmitic acid was the next most
main fatty acid, accounting for from 26% to 39%
(total FAME).

The high amounts of oleic acid and palmitic
acid indicated the presence of peanut oil, a
common oil in Vietnam, and palm oil in these
products. Linoleic acid was the next highest with

concentration from 12% to 19% (total FAME),
followed by stearic acid (3%-7%, total FAME).
Cis-1somers 18:1(9¢) and 18:2 (9¢, 12¢) are the
main isomers of polyunsaturated fatty acids in
Significant differences between
were found regarding total SFA

fatty acids), and PUFA
(polyunsaturated fatty acids). SFA were around
34% to 45% of total fatty acid methyl esters; cis-
PUFA, around 13% to 20% of total methyl esters.

all samples.
samples
(saturated
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Within the SFA the predominant fatty acid
was oleic acid. Among cis-PUFA, oleic acid and
with the
concentrations as mentioned above. High content

linoleic acid were predominant

of PUFA has more potential change in quality of
fats and oils via oxidized process to form toxic

compounds (Andrews, 1960; Crampton, 1951;
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Frankel, Smith, Hamblin, Creveling, Clifford, 1984;
Lamboni, 1998). The oils in these bags may be
oxidized during preservation under strict condition
such as high temperature and light. This reaction
causes deterioration in taste, flavor, and especially

a decrease in the nutritional value of oils (Frankel,
1998; Kamal-Eldin, 2003).

Table 2 (cont). Fatty acid composition of small additive oil bag

in selected Vietnamese instant noodle products

Brands
Fatty acid
SB7 SB8 SB9 SB10 SB11 SB12 SB13

C14:0 1.04+0.18 0.88+0.05 1.06+0.09 0.96+0.02 1.31+0.16 141+0.27 0.75+0.12
C15:0 0.04 £0.01 tc tc 0.02+0.00 0.03+0.00 0.012+0.02 tc
C16:0 36.13£0.92 3840+022 3787050 39.39+067 29.74+0.81 3644x0.11 37.89+1.65
C16:1 (9c) 0.22+0.02 019+0.02 022+0.02 0.17+0.01 1.33+0.06 0.38+0.04 0.12+0.02
C17:0 0.06 +0.01 0.05+0.014 0.07+0.01 0.04 +0.01 0.10+0.01 0.19+0.01 tc
C18:0 4.10+041 378+018 375+024 330014 666+050 6.92+0.17 3.05£0.22
C18:1(t) tc 0.08 +0.01 0.06 +0.01 0.05+0.01 0.09 +0.01 0.25+0.02 tc
C18:1 (9c) 4134+019 4133+028 4211+0.82 4154+024 42.06+021 4057+042 4143 +0.91
C18:1 (11c) 0.75+0.04 076+002 078005 063+0.08 145+0.09 045%0.02 0.43 £0.01
C18:1 (12¢) tc tc tc tc 0.06 £ 0.00 tc tc
C18:2 (t,c and c,t) 0.35+0.02 028+0.03 042+0.03 0.38+0.02 021+0.02 0.24+0.02 0.23+0.01
C18:2 (9¢,12c) 1555+0.18 1384+0.08 1293%x0.76 13.19x0.16 15.96+0.22 1249+049 1545+ 0.67
C18:3 (t) 0.03+0.00 tc 0.03+0.01 tc tc 0.03+0.01 tc
C18:3 (9¢,12c,15¢) 0.11+0.01 0.13£0.02 027+030 0.09+0.01 027+0.02 0.18+0.02 0.34+0.04
C20:0 0.21+0.02 020+0.02 023+0.04 0.18+0.02 0.15+0.02 0.19+0.01 0.18£0.04
C20:1 0.06 +0.01 0.05+0.01 0.09+002 005+0.02 0.39+0.06 0.06+0.01 tc
C20:2 tc tc tc tc 0.17 £0.03 tc tc
SFA 4157+025 4331+015 43.08+2.02 43.89+052 37.99+048 4527+052 41.87 +1.58
cis-MUFA 4237+020 4241+026 4326+099 4245+036 4538+024 41.71+0.39 41.98 +0.91
cis-PUFA 16.04+0.17 1425+012 1365+1.04 1365+0.17 16.63+0.28 12.93+0.52 16.03+£0.71
TFA 0.38 £0.02 0.36+0.04 051+005 045+0.04 032+002 0.51+0.03 0.23+0.01
cis-PUFA/SFA 0.39+0.01 033+0.00 032+0.04 0.31+0.01 0.44 £0.01 0.29+0.01 0.38 £0.03

*

*. Fatty acids less than 0.1%: C15:0, C17:0, C21:1
*. SFA: saturated fatty acids

. PUFA: polyunsaturated fatty acids
. MUFA: monounsaturated fatty acids

*. TFA: trans fatty acids

. tc: traceal

. Results expressed as percentage of total fatty acid methyl esters. Values are means + SD for three samples of triplicates.
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Trans fatty acids were also indentified in
all samples. The amount of total TFA ranged
from 0.25% to 0.80% of total fatty acid methyl
esters, less than 1%. Total trans fatty acid
content was significantly higher in samples SB3
and SB6, 0.80% and 0.72%, respectively. The
significant lower content was identified with
samples SB3 and SB13, 0.33%, and 0.25%,
respectively. The trans fatty acids comprise
isomers of 18:1, 18:2 and 18:3, and trans 18:2
isomers being the major group of TFA present
in all the analyzed brands, representing 80% of
total trans isomers. The mono-trans 18:2 isomer
(c,t and t,c) content ranged from 0.16% to 0.66%
of total fatty acids methyl esters, this being the
most prevalent group of trans polyunsaturated
acid. The trans 18:1 isomer was found at very
low levels (0.04-0.07% of total fatty acid methyl
esters). Trans 18:3 isomer content was found in
all samples, except sample SB2 but at low
concentration. The amount of trans 18:1
isomers for brand SB12 was significantly higher
which might be due to the use of not quite good
hydrogenated oil as one of the fat sources.

4. CONCLUSION

The data obtained in this study, had shown
the fatty
Vietnamese instant noodles. The results show

acids composition of selected
that the amount of trans monounsaturated and
polyunsaturated fatty acids in all the brands
studied were very low or even undetectable. The
results, however, also shown that selected

Vietnamese instant noodles contain large
amounts of saturated fatty acids and low
amounts of polyunsaturated fatty acids, which
mainly palmitic acid, oleic acid and linoleic
acids. Therefore, it would be necessary to keep
content  of

monitoring and  inspecting

atherogenic fatty acids in Instant noodles.
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