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Non-fried noodle dough comprising sweet potato flour and

process for its preparation

The present invention concerns a non-fried noodle dough
comprising sweet potato flour and a method for its

preparation.

Biofortification is a new approach of increasing bio-
absorbable micronutrients in staple food crops. It is
viewed as a simple and inexpensive way to deal with
micronutrient deficiencies (for example, iron, vitamin A,
zinc and iodine), especially in developing countries. Crops
such as sweet potato, cassava and wheat with high content
of carotenoids and zinc have already been developed. For
example, biofortified sweet potato high in pro-vitamin A
carotenoid content has been developed by the Malaysian
Agriculture Research and Development Institute (MARDI) as

an alternative cash crop to tobacco.

Developing food products containing biofortified crops is a
viable approach to delivering nutrient fortification in a
natural and sustainable way. However, carotenoid-containing
crops such as sweet potatoes face challenges in oxidative
degradation during production and shelf life particularly
of dehydrated food products. This in turn affects

drastically the nutritional value.

Several approaches have been described in the prior art to
stabilize P-carotene per se, and P-carotene containing raw

materials into pasta or noodles.
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Existing art describes the addition of antioxidants to
preserve and enhance the shelf-life of foods containing
high levels of carotenoids. EP 2,488,041 describes the use
of calcium ascorbate to prevent the oxidation of
carotenoids and the polyunsaturated fatty acids in dried
foods. EP 2,654,464 describes the use of ascorbic acid in
combination with an encapsulation process to effectively

stabilize carotenoids in short cooking dry pasta.

Documents CN 1 957 744, CN 103 609 946, US 4 820 529, US 5
244 689 and US 4 230 735 disclose various methods of

obtaining similar noodles.

The object of the present invention is to improve the state
of the art and to provide a non-fried noodle product in the
form of a noodle dough or noodle cake which has an improved
retention of naturally derived carotenoids from sweet
potato flour. It is a further objective of the invention to
provide noodle products with a visually appealing natural
colour and appearance brought about by the retention of the

natural carotenoids in the product.

The object of the present invention is achieved by the
subject matter of the independent claims. The dependent

claims further develop the idea of the present invention.

The invention relates to method for making a non-fried
noodle dough comprising the steps of:
a) mixing sweet potato flour with an oil;
b) heating the mixture of step a) to a temperature
from 30°C to 75°C for 5 to 30 minutes;
c) adding wheat flour, salt and water to the mixture
of sweet potato flour and oil after step b), and

mixing all together to form a dough mixture;
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d) processing the dough mixture by kneading, rolling

into sheets, cutting into strips and/or steaming.

A further aspect of the present invention is a method for
making a non-fried noodle cake comprising the steps of
first making a non-fried noodle dough according to the
present invention, and then drying the resulting dough

mixture by air, preferably by hot air.

A still further aspect of the present invention is a noodle

cake obtainable by the method of the present invention.

The inventors found that when integrating an oil into a
composition and process for making a noodle dough before
any drying step, naturally present beta-carotene from the
sweet potato flour present in the noodle dough is better
retained and retained for a longer period of time in a
final noodle product, such as a dry noodle cake, than when
no oil was present in the primary non-fried noodle dough.
Particularly, the inventors observed that e.g. after a
period of storage of the dry noodle cakes for 20 weeks at a
challenging 30°C under light, the retention of the beta-
carotene in noodle products made with oil in the dough had
at least a two-fold better retention value. Evidence
thereof is provided in the Experimental part of this

document.

Brief Description of the Drawings
Figure 1: Picture of noodle cakes, made with and without
oil, after drying (time 0) and after 20 weeks storage

at 30°C.
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Detailed Description of the Invention

The present invention pertains to a non-fried noodle dough
comprising wheat flour, 5-30 wt% sweet potato flour, 1-15
wt% o0il, salt and water. Preferably, the noodle dough

comprises 14-28 wt% sweet potato flour.

A “non-fried” noodle dough means that the noodle dough has

not been fried or cooked in an oil or another fat.

“Noodle dough” is a dough for making noodles. Typically, a

noodle dough is a non-fermented, unleavened dough.

“Sweet potato flour” is flour made from sweet potatoes.
Sweet potatoes pertain herein to plants belonging to the

species Ipomoea batatas.

In a preferred embodiment of the present invention the
sweet potato is selected from an orange-fleshed sweet
potato variety of the species Ipomoea batatas. Orange-
fleshed sweet potato varieties have the advantage of having
higher amounts of beta-carotene than yellow- or white-

fleshed sweet potato varieties.

Preferably, the noodle dough of the present invention
comprises 2.5-8.0 wt% o0il, and preferably from 3.0 to 7.5

wt% oil.

In an embodiment, the o0il used in the present invention is
liquid oil at 25°C. Preferably, the oil is selected from
the group consisting of palm oil, palm olein, olive oil,
corn o0il, sunflower oil and canola o0il, or a combination

thereof.
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In a preferred embodiment, the noodle dough of the present
invention comprises the o0il and the sweet potato flour in a
ratio by weight of the o0il versus the sweet potato flour
from 0.1 to 0.5, preferably from 0.2 to 0.35, more
preferably from 0.2 to 0.3. This selected range of the oil
versus sweet potato flour ratio provides on one hand
sufficient o0il into the noodle dough composition to improve
the stability and retention period of the beta-carotene
present in the sweet potato flour. On the other hand, it
allows to minimize the amount of o0il needed to be added to
the noodle dough and thereby to unnecessarily increase the
content of oil/fat of the noodle dough and ultimately of

the final noodle cake.

The noodle dough of the present invention comprises salt.
Preferably, the salt comprises a salt selected from the
group consisting of sodium chloride, sodium carbonate,
potassium carbonate and sodium polyphosphate, or a
combination thereof. More preferably, a salt composition
known under the name Kansui is selected as salt for the
present invention. Kansui can be used in the present
invention either in the form of a salt powder or as an
agueous solution for improving the stability of the

texture, firmness and flavors of the noodles.

In a further embodiment, the noodle dough of the present
invention further comprises a gum, preferably selected from
the group consisting of guar gum, locust bean gum, alginate
and carboxy-methyl-cellulose, or a combination thereof.
This will help to improve the texture of the noodle dough

and noodle cake.
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In a further aspect, the invention relates to method for
making a non-fried noodle dough comprising the steps of:

a) mixing sweet potato flour with an oil;

b) heating the mixture of step a) to a temperature
from 30°C to 75°C for 5 to 30 minutes;

c) adding wheat flour, salt and water to the mixture
of sweet potato flour and oil after step b), and
mixing all together to form a dough mixture;

d) processing the dough mixture by kneading, rolling

into sheets, cutting into strips and/or steaming.

In a preferred embodiment, the step b) of the method of the
present invention is carried out at a temperature from 55°C
to 75°C for 5 to 15 minutes, and more preferably at a

temperature from 65°C to 75°C for 5 to 10 minutes.

A still further aspect of the present invention is the
method for making a non-fried noodle cake comprising the
steps of first making a non-fried noodle dough according to
the present invention, and then drying the resulting dough
mixture by air, preferably by hot air. The step of drying
can be carried out in a hot air oven or by impingement

drying.

Another aspect of the present invention is a noodle cake
obtained and/or obtainable by the present method.
Preferably, the noodle cake has a water content which is

below 7 wt%.

In a preferred embodiment, the noodle cake of the present
invention comprises a concentration of beta-carotene which

is at least 2 ug/g, preferably at least 3 pg/g, more
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preferably at least 5 ug/g, after 20 weeks of storage time
of the dry noodle cake at 30°C.

Those skilled in the art will understand that they can
freely combine all the features of the present invention
disclosed herein. In particular, features described for the
non-fried noodle dough product can be combined with the

method for making a non-fried noodle dough, and vice versa.

Further advantages and features of the present invention

are apparent from the figure and the examples.

Example 1: Sweet potato instant noodle processing

4.17 kg of sweet potato flour is mixed with 1.13 kg of oil
at 75°%C for 5 minutes. The sweet potato flour has a dry
content of 93%. The weight ratio of oil to sweet potato

flour is 0.27.
6.25 kg of wheat flour, 0.20 kg of wheat gluten, 3.15 kg of
water and 0.10 kg of salt and gums are then mixed in for 20

minutes.

The instant noodle composition is as follows:

Wheat flour 41.7%
Sweet potato flour 27.8%
Water 21.0%
Oil 7.5%
Wheat gluten 1.3%
Salt, gums 0.7%

The mixture obtained is rolled into dough sheets, cut into
noodles, steamed and finally air-dried. The maximum final
moisture content of the noodle cake is 7%.
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Example 2: Sweet potato instant noodle processing

2.20 kg of sweet potato flour is mixed with 0.45 kg of oil
at 75°%C for 5 minutes. The sweet potato flour has a dry
content of 93%. The weight ratio of o0il to sweet potato

flour is 0.20.
8.82 kg of wheat flour, 0.28 kg of wheat gluten, 3.15 kg of
water and 0.10 kg of salt and gums are then mixed in for 20

minutes.

The instant noodle composition is as follows:

Wheat flour 58.8%
Sweet potato flour 14.7%
Water 21.0%
Oil 3.0%
Wheat gluten 1.8%
Salt, gums 0.7%

The mixture obtained is rolled into dough sheets, cut into
noodles, steamed and finally air-dried. The maximum final

moisture content of the noodle cake is 7%.

Example 3: Sweet potato instant noodle processing without
the use of an oil (Comparative to Example 1)

4.38 kg of sweet potato flour, 6.57 kg of wheat flour, 0.20
kg of wheat gluten, 3.75 kg of water and 0.10 kg of salt
and gums are mixed for 20 minutes.

The sweet potato flour has a dry content of 93%.

The instant noodle dough composition is as follows:

Wheat flour 43.8%
Sweet potato flour 29.2%

8
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Water 25.0%

Wheat gluten 1.3%
Salt, gums 0.7%

The mixture obtained is rolled into dough sheets, cut into
noodles, steamed and finally air-dried. The maximum final

moisture content of the noodle cake is 7%.

Example 4: Sweet potato instant noodle processing without
the use of an oil (Comparative to Example 2)

2.295 kg of sweet potato flour, 9.165 kg of wheat flour,
0.285 kg of wheat gluten, 3.15 kg of water and 0.105 kg of
salt and gums are mixed for 20 minutes.

The sweet potato flour has a dry content of 93%.

The instant noodle dough composition is as follows:

Wheat flour 61.1%
Sweet potato flour 15.3%
Water 21.0%
Wheat gluten 1.9%
Salt, gums 0.7%

The mixture obtained is rolled into dough sheets, cut into
noodles, steamed and finally air-dried. The maximum final

moisture content of the noodle cake is 7%.

Example 5: Determination of PB-carotene content & colour
measurement

Extraction of [-carotene

2 g of grinded sample was made into a paste by adding 6ml
of water. The paste was hydrolysed using 1 ml of 20mg/ml
Takadiastase enzyme solution, followed by 1ml of 20mg/ml
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Papain enzyme solution at 40 deg C for 15 min. Sample was
subsequently extracted with Tetrahydrofuran-Methyl tert-
butyl ether (1:1, v/v) solution. The solvent was evaporated
to dryness, reconstituted with methanol-MTBE (9:1, v/v),
filtered and injected to HPLC.

HPLC conditions
The ligquid chromatograph was performed using the analytical
column Waters YMC Carotenoids Czg, 5 pm, 3 x 250 mm. Organic
solvents for the HPLC mobile phases were HPLC-grade. Two
mobile phases were used: mobile phase A comprising
methanol: methyl-tert-butyl ether: ammonium acetate
(95:3:2) and mobile phase B comprising comprising methanol:
methyltertbutylether: ammonium acetate (25:73:2). The flow
rate of the mobile phase was set at 0.6 mL/min and the
detector wavelength was set at 450 nm for the detection of
R-carotene. Column temperature was set at 30 deg C. The

gradient elution followed the following profile:

Min |Mobile phase A |Mobile phase B
(%) (%)

0 87.5 12.5

5 87.5 12.5

25 65.0 35.0

30 87.5 12.5

35 87.5 12.5

Calculation of [-carotene concentration
The identification and quantification of PB-carotene
concentration was done by comparing the retention time and

peak area of the sample with peak area of the standards.

10
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All statistical analyses were carried out at 95% confidence

interval.

Colour measurement

Colour measurement was taken using Konica Minolta
Colorimeter CR-400, expressed in L*a*b values and
calculated for AE, which measures the difference in colour

at time T and time O.

Example 6: Evaluation of B-carotene retention with time
Shelf-1ife study conditions

Sweet potato instant noodles with o0il were produced
according to the method described in Examples 1 & 2, while
control samples without o0il were produced according to the
method described in the comparative Examples 3 & 4. The
noodles were stored in both metallized and Polyethylene
packaging. All noodles were stored in a 30°C incubator
room, under lighted conditions and analyzed for P-carotene
content and colour according to the methods described in
Example 5. The shelf life study was conducted for 20 weeks.

The results are shown in Table 1 and in Figure 1.

Table 1. Comparison of B-carotene retention in sweet potato

instant noodles with and without oil

Regardless of packaging material, the results show that
sweet potato noodles produced with oil (Examples 1 & 2) all
have higher B-carotene retention compared to their control
samples without oil: Examples 3 & 4.

In addition, colour measurement results also showed that
sweet potato noodles with o0il (example 1) had better colour

retention (lower AE), compared to the control (example 3).

11



; B-carotene levels [pug/g](dry basis)

Examples Packagmg Condition . Retention [%]

Material Time 0 After 20 weeks

Metallized 49.46 3.75 7.59
1 With Oil

Polyethylene 49.46 2.7 5.45

Metallized 60.99 1.9 3.12
3 Without Oil

Polyethylene 60.99 1.07 1.75

Metallized 31.98 5.4 16.89
2 With Oil

Polyethylene 31.98 1.63 5.10

Metallized 41.5 0.83 2.00
4 Without Qil

Polyethylene 41.5 0.77 1.86

12



10

15

20

25

30

1.

Claims

Method for making a non-fried noodle dough comprising
the steps of:

a) mixing sweet potato flour with an oil;

b) heating the mixture of step a) to a temperature
from 30°C to 75°C for 5 to 30 minutes;

c) adding wheat flour, salt and water to the mixture
of sweet potato flour and oil after step b), and
mixing all together to form a dough mixture;

d) processing the dough mixture by kneading, rolling

into sheets, cutting into strips and/or steaming.

The method according to claim 1, wherein step b) is
carried out at a temperature from 55°C to 75°C for 5
to 15 minutes, preferably at a temperature from 65°C

to 75°C for 5 to 10 minutes.

The method according to claim 1 or 2, wherein the
nonfried noodle dough comprises wheat flour, 5-30 wt%

sweet potato flour, 1-15 wt®% o0il, salt and water.

The method according to one of the preceding claims,
wherein the noodle dough comprises 14-28 wt$ sweet

potato flour.

The method according to one of the preceding claims,
wherein the sweet potato is selected from an orange-
fleshed sweet potato variety of the species Ipomoea

batatas.

The method according to one of the preceding claims,
wherein the noodle dough comprises 2.5-8.0 wt% oil,

preferably from 3.0 to 7.5 wt% oil.
13
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10.

11.

12.

13.

The method according to one of the preceding claims,

wherein the oil is liquid oil at 25°C.

The method according to one of the preceding claims,
wherein the o0il is selected from the group consisting
of palm oil, palm olein, olive oil, corn oil,
sunflower o0il and canola o0il, or a combination

thereof.

The method according to one of the preceding claims,
wherein the ratio by weight of the o0il versus the
sweet potato flour in the noodle dough is from 0.1 to

0.5, preferably from 0.2 to 0.35.

The method according to one of the preceding claims,
wherein the salt comprises a salt selected from the
group consisting of sodium chloride, sodium carbonate,
potassium carbonate and sodium polyphosphate, or a

combination thereof.

The method according to one of the preceding claims,
wherein the noodle dough further comprises a gum,
preferably selected from the group consisting of guar
gum, locust bean gum, alginate and carboxy-

methylcellulose, or a combination thereof.

Method for making a non-fried noodle cake comprising
the steps of first making a non-fried noodle dough
according to one of the claims 1 to 11, and then
drying the resulting dough mixture by air, preferably
by hot air.

Noodle cake obtainable by the method of claim 12.

14
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14.

15.

The noodle cake of claim 13,

is below 7 wt%.

The noodle cake of claim 13

wherein the water content

or 14, wherein the

concentration of beta-carotene is at least 2 ug/g,

preferably at least 3 ug/g,
of the noodle cake at 30°C.

15

after 20 weeks of storage



