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Short cooking dry pasta, 1ts use and process for the

preparation

Field of the invention

The present 1nventilion concerns a short cooking dry pasta

p—

composlition, as well as the use of sald composition and the

—

process for the manufacture of the composition.

Background of the invention

According to the World Health Organisation (WHO), Vitamin A

deficlency 1s a public health problem 1n more than hal:

countries. Although mostly low—1ncome countries 1n A:

p—

South—-East Asia are a

p—

sufficient levels of Vitamin A 1n the diet

emergling and developed countries.

p— p—
—
—

OL

FEspecially deficienciles

p—

all

"rica and
"ected, 1t 1s also desirable to provide

for consumers 1n

among children and adolescents are of concern and have to be

addressed (V“EsKiMo” Ernahrungsstudile als KiGGS Modul;

Report, G.B.M. Mensink et al.; Robert Koch Institut, 2007)

Vitamin A deficiency can lead to serious health disorders,

such as 1mpalred visilion, particularly 1n reduced light

blindness).

A popular and cost e

p—

1s pasta as part of dehvydrated soups and meals.

particular are attracted by coloured pasta wilith d:

—

"erent

shapes. Therefore pasta can be considered as a favourable

p—

vehicle to enhance the supply o

- vitamins, especlally pro-

vitamin A, which acts as a precursor to vitamin A.

p—

vitamlin A supply at least 15% o:

In order to significantly contribute to an adequate pro-—

the Recommended Daily

Allowance should be provided by a serving. To meet the

Research

(night

"ective staple food for this target group

Children 1in

—

food
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p— p—

expectations of the consumers, 1t 1s of particular 1nterest to

p—

use only carotenoid sources of natural origin.

Several approaches have been described 1n the prior art to

include p-carotene contalning raw materlals 1nto pasta or

5 noodles.

One known approach 1s to 1ncorporate vegetable powder 1n pasta.

p—

However, thils approach adds about 503 of general i1nsoluble

matter coming from the vegetable structure. Like that 1t 1s

difficult to 1ncorporate enough powder 1n order to have a high

p—

10 amount of active substances 1ncluded 1n the matrix (max 30 ppm

total carotenoids as best case scenario), without compromising

on organoleptic properties, especlally texture and mouth fee.

Additionally, the vegetable powder undergoes a double drying

Ctreatment which i1ncreases the total carotenoids oxidation

15 losses.

Vegetable and/or fruilt julces are commonly added already to

rasta or noodles 1n limited amounts generally for colouring or

flavouring purposes. The EP patent 1177955 concerns a pasta

food such as macaroni, spaghettl and the like which have

p—

20 colour and aroma of specified natural fruit. The FR patent

2904193 concerns a jJellified food product comprilising a maln

—

1ngredient taken 1n the group consisting of vegetables, fruits,

—

Julces of vegetable origin and a cold jellifving agent as well

as a hot jellifving agent: 1n this case the product has a high

25 water content and has to be preserved chilled.

CN101057640, CN1133684 and CN1541555 describe nutritionally
enriched noodles by usling vegetable julce as 1ngredients.
However, vegetable julces, such as carrot julce, have a total
carotenoids content which usually does not exceed 1.5 mg/100g.

—

30 Therefore the use of carrot julce or carrot pulp as a source

p—

of carotenolds 1s not suilted to 1ncorporate physiologically

p—

meaningful amounts of e.g. pP—-carotene 1nto a dried product

wlthout compromlisling on organoleptic quality.
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Carotenolds are prone to oxidative degradation during

p— p—

production and shelf life particularly of dehvdrated products.

p—

This 1n turn affects drastically the nutritional wvalue.

p—

FEspecially the content of pro-vitamin A (1.e. [p—-carotene)ils

diminished and often below a level which can contribute

signlificantly to a balanced diet.

p—

It 1s therefore an objectlive of the present 1nvention to

provide to the consumer a dry pasta composition contalning

p— p—

physiologically meaningful levels of carotenoids of natural

origilin. It 1s a further objectilive to stabilize the high levels

p— p—
—

of carotenoids over the whole shelf life of the dehvydrated

product. Furthermore, 1t 1s an objective to provide a dry
rasta product, which allows guick and convenilient preparation.
Another objective 1s to obtaln a nutritionally enriched pasta

p—

using 1ngredilients of solely natural origin.

The present 1nvention seeks to address the above-described

problems. The 1nvention also alms at other objects and

—

particularly the solution of other problems as willl appear 1n

p—

the rest of the present description.

Summary of the invention

In a first aspect, the 1nvention provides a short cookling dry

rasta composition, comprilising flour, egg, ascorbilic acid, at

O p—

least 7 % carrot jJulce concentrate, between 0.5 and 10 % of

—
e

water, wherein the total carotenoids content consists of at

p—

least 100 ppm. In a preferred embodiment of the 1nvention the

flour 18 wheat semolina.

In a second aspect, the 1nvention concerns a method for making

short cookling pasta comprilising the steps of:
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Mixing flour with a mixture comprising at least

/ % carrot jJulice concentrate, at least 3% of whole

egg and ascorbilc acild,

having extruded mass,

cooklng pasta and

between 0.5 and 10 %.

. ExXtruding the mixture through an extrusion dile to

. Pre—cooking the extruded mass to glve a short

. Dryving the pasta at a water content comprised

Detailed description of the invention

the i1nventilion, 1t 1s possible to reach the

p—

mentioned objectives of having dry pasta with appealing

organoleptic characteristics and simultaneously reachlng a

p—

p—

high and stabillized level of pro-vitamin A over shelf life 1n

this product

In the present context the

understood to 1nclude Y“Ynoodles”.

AR

The term

a milled cereal product,

p—

as flour, dunst, grits or semolina.

As outlined above,

Al lowance (R

the term “pasta’” 1s to be

flour” 1n the context of this application relates to

encompassing all size fractions, such

at least 15% of the Recommended Daily

DA) of Vitamin A per serving 1s consldered a

significant nutritional contribution to the vitamin A supply

p—

of a human. This 1s the minlimum amount

requlres to make a nutritional claim.

states the R

p—

7-10 vear old children (male/female).

che EU regulation

FU directive 90/496/EEC

DA of Vitamin A as 0.8 mg per day for adults and

—

The amount of Vitamin A
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which can be translated via

the following equation to “total carotenoids” (TC):

Retinol eguivalent = TC* (0.1+(0.4/12))

p—

p—

A serving of a dehydrated shelf stable

food composition such

—

as soups with pasta typlcally contains an amount of about 1bg

p—

rasta (dry weight). To account for natural variations of the

carotenoilid content 1n raw materials and oxidative losses

during production

che target value for

"he total carotenoid

content has been set to at least 100 ppm, preferably 120 to

160 ppm 1n the dry pasta composition.

carotenolds 1n

100g o:

—

p—

It 1s obvious that desired levels of at least 10 mg total

- drvy pasta composition (100 ppm) cannot

be achieved by simply using vegetable jJulce 1n the production

p—

of the pasta.

It 1s thus an objective to select an i1ngredient su

"1clently

rich 1n pro-vitamin A (B—-carotene) to achieve the target

values without altering the quality of

and 1mposing a need

process. It has been

welght 1s sultable to meet the above requilirements.

p—

a conventional pasta

found, that carrot julce concentrate

(from Daucus carota L.), preferably 1n with at least 40% dry

carrot Julce concentrate containing around 1300 ppm of total

carotenolds can deliver the desired levels. Other julce

p—

concentrates made of new carrot breeds or varietlies may also

be used.

o

of at least 360 days under amblent conditions.

Dry pasta compositions are usually o

pr—

—

for broad technological adaptations to the

Typically a

p—

ered with a shelf 11

c

Traditional

rasta or noodles enriched with p-carotene contalning vegetable

Julce undergo severe oxldatlve degradation during an extended

p—

shelf 1li1fe under above mentioned conditions.

Surprilisingly 1t has been

the naturally enriched pasta can be e

the addition

“encapsulation’,

O

—

which 1s achieved by a pre—-cooking s

p—

found that the carotenoilid content of

cep of

—

"ectively stabillized by

f ascorbic acld 1n comblnation with an

—
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pr—

the pasta. Preferably, thilis step 1s done by steaming of the

extruded pasta mass. Wishing not beling bound by theory 1t 1s

pr—

assumed, that the partial gelatinisation of the surface seals

—

the content and prevents access of excesslve oxygen to

senslitive 1ngredients, such as [—-carotene. As focus has been

put on a convenlence product and the pre—-cookiling step 1s

p—
p—

essentlial to produce guick cooking pasta, the development of

—

an enriched pasta has been directed towards this type of pasta.

The present 1nvention concerns a short cooking dry pasta

composlition, comprising flour, egg, ascorbic acid, at least

/ % carrot julce concentrate, between 0.5 and 10 % of water,

wherein the total carotenoilids content consists of at least 100

I .

—

The flour may comprise any KkKind of cereal flour, 1i1ncluding

pseudo cereals, such as rice, malze, barley, spelt, sorghum,

oats, rvye, triticale, buckwheat, but preferably 1t’s wheat

flour. Even more preferred 1s wheat flour with a particle size

between 0.25 and 1.0 mm. This size fraction 1s usually named

semollna. A larger particle si1ze positively affects the

p—

texture of both, the dough during processing as well as the

rasta 1n the final composition. Durum wheat semolina 1s the

most preferred flour. The reason 1s, that 1t 1s high 1n

protein and gluten content and 1ts strength make durum

sultable for an extruded product such as pasta. The water

content 1n the final composition 1s preferably below 10%, more

preferably below 5%.

p—

The presence of ascorbilic acid 1n the composlitlon 1s necessary,

because 1t 1ncreases the oxidation stabilility of the
carotenolds 1n a dry matrix. Intrinsic ascorbilic acid contents
of 1ngredients usually do not show the desired stabilization

p—— p— —

effect, thus an additional source of ascorbic acid 1s reqgqulred.

pr—

The amount of added ascorbic acid 1s not critical per se, as

long as the ascorbic acid content 1n the final pasta

composltion exceeds a reasonable level, which has been found

to be about 80 ppm. Preferably, the ascorbic acid content 1n
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the final composition 1s comprised between 100 and 140 ppm. In

the present specification, all the % are given 1n welght.

p—

"erence 1n total carotenoids

Figure 1 and 2 show the di

—

degradation over 150 days shelf life between pasta samples

with (Y“stabilized”) and without (Y“control”) addition of 100

ppm ascorbic acid from a natural source, 1n this example

pr—

"ectlveness of the

Acerola. Thilis clearly demonstrates the e

added ascorbic acilid stabilisation system compared to pasta

—

with only 1ntrinsic levels of ascorbic acid from carrot julce

concentrate. The examples shown 1n Filigure 1 and Flgure 2 are

—

shelf stable dehydrated food compositions with a chicken base

and tomato base recilpe. The relative humidity for the storage

tests has been set to 50%.

—

The ascorbic acid can be of non natural origln, but preferably

1t has a natural origin. The ascorbic acid comes from an

p—
h—

extract from a natural source taken 1n the group consisting of

Kakadu plum, Camu Camu, Rose hip, Acerola, Sea buckthorn,

Jujube, Indian gooseberry, Baobalb, Hot Chillilis, Blackcurrant,

Red pepper, Parsley, Guava, Kiwifruit, Broccoli, Loganberrvy,

Redcurrant, Brussels sprout, Wolfberry, Citrus fruilts.

p—

In the composlition of the 1nvention, the carrot Juice

concentrate has a dry matter content of at least 405%,
preferably of at least ©60%. Carrot JjJulce concentrate 1s

p—

tyvpically of honevy like consistency (e.g. 70°Brix), but may

also be used 1n a spray-dried form. The final total carotenoid

content 1s preferably comprised between 120 and 160 ppm.
The total carotenoilids are measured according to the
international standard method DIN EN 12823-2 modified. The

pr—

actlives are measured via photometry i1nstead of HPLC as 1t 1s

described 1n the DIN method. The pasta 1s treated via cold
alkaline hvdrolysis and with methanolic potassium hydroxide
(KOH) extraction with hexane. The photometric determination 1in

hexane 1s done at 450 nm (total carotenoids).

pr—

The short cooking dry pasta of the 1nvention can be used per

se, but usually 1t 1s present 1n a shelf stable dehvydrated
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composlitlion 1n an amount comprised between 5 and 95 3. For

p—

example, 1t can be part of a dehydrated soup or a

prasta based

meal, 1ntended to be prepared 1n less than 10 mins cookling

—

time. Preferably, the shelf stable dehvydrated composition 1s

made solely from natural 1ngredients.

p—

The present i1nvention further relates to the use of a dry

pasta 1n a food composition for naturally supplementing pro-

pr—

vitamln A upon consumption of sald dry pasta. Furthermore, the

p—

lnvention concerns the use of the dry pasta, wherein the dry

rasta 1s a natural pro-vitamin A carrier 1n the

composlition.

final food

The present 1nventlion concerns further a method for making a

p—
h—

short cookiling pasta comprising the steps of:

a. Mixing flour with a mixture comprising at least 7 %

carrot 7jJulce concentrate, at least 3% o

and ascorbic acid ,

—

f whole egg

b. Extruding the mixture through an extrusion die to

having extruded mass,

c. Pre—cooking the extruded mass to gilve a short

cooklng pasta and

d. Dryving the pasta at a water content comprised
between 0.5 and 10 %.

According to the 1nvention, the amount of flour 1n the dough

1s of at least 70%. Preferably the flour comprilises wheat

semolina. More favourably, the wheat semollina 1s wheat durum

semollna.

Q

The carrot julce 1s a concentrate having at least 40 % dry

matter, preferably 60 % dry matter.

The ascorbilic acid can come from a non natural origln or a

natural origiln. Preferably 1t comes from an extract from a

o

natural source taken 1n the group consisting of Kakadu plum,

Camu Camu, Rose hip, Acerola, Seabuckthorn, Jujube, Indian
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gooseberry, Baobab, Hot Chillis, Blackcurrant, Red pepper,

Parsley, Guava, Kiwifruit, Broccoli, Loganberry, Redcurrant,

Brussels sprout, Wolfberry, Cltrus fruilts.

p—

The amount of ascorbic acid present 1n the mixture 1s

o pr—

comprilised between 0.01 and 0.1 3. The amount of carrot jJulce

Q

1n the mixture 1s comprilised between 7 and 12 3.

The extruding step 1s normally carried out at room temperature.

The die temperature is above 30°C. The applied extrusion
pressure ranges between 1060 and 124 bar.

The pre—-cooking 1s carried out by boilling or steaming the

extruded mass for less than 10 minutes. Preferably, the pre-

cooklng 1s carried out 1n less than 5 minutes.

p—

The final amount of carotenoilds 1n the dry pasta 1s o:

1

at

least 100 ppm.

Examples

o

72 kg of wheat durum semollna 1s mixed with 9 kg of carrot

o pr—

Julce concentrate, 4 kg of liguid egg, 15 kg of water and 20 g

— —

of ascorbilic acid. The carrot julce used has a dry content of

c0 %. The obtalned mixture 1s extruded and 1s steam cooked

during 5 minutes. The obtalned pasta 1s finally dried to a

—

water content of o %.

The final dry pasta has followlng composition:

Wheat durum semolina 8D %
Carrot julce 8 3
Liquid egg 1 3
Ascorbic acid 0.01 3
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Claims

Short cooking dry pasta composition, comprising flour,

eqgg, ascorbic acid, at least 7 % carrot julce concentrate,

between 0.5 and 10 % of water, wherein the total

—

carotenolds content consists of at least 100 ppm.

Short cooking dry pasta composition according to clalm

1, wherein the flour comprises wheat semollna.

Short cooking dry pasta composition according to clalm
2, wherein the wheat semollna comprises semollna, having

a particle size between 0.25 and 1.00 mm 1n diameter.

Pasta composition according to claim 1 to 3, wherein

p—

the composition comprilises at least 80 ppm of ascorbic

acld, preferably between 100 and 140 ppm.

Pasta composition according to claim 1 to 4, whereln

—

the amount of total carotenoids 1s comprised between 120

and 160 ppm.

Pasta composition according to claim 1 to 5, whereln

the ascorbic acid come from an extract from a natural

p—

source taken 1n the group consisting of Kakadu plum, Camu

Camu, Rose hip, Acerola, Sea buckthorn, Jujube, Indian

gooseberry, Baobab, Hot Chillis, Blackcurrant, Red pepper,

Parsley, Guava, Kiwilifruit, Broccoli, Loganberrvy,

Redcurrant, Brussels sprout, Wolfberry, Citrus fruilts.

—

Pasta composition according to any of claims 1 to 6,

whereilin sald composlition comprilises as wheat semolina

wheat durum semolina.

Shelf stable dehvdrated food composition comprising

—

short cooking dry pasta according to any of the preceding

claims 1n an amount comprilised between 5 and 95 3.

10
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Shelf stable dehvdrated

claim 8, which 1s selected from soup or pasta-based meal.

"ood compositlion according to

— p—

a pasta composition according to any of claims 1

Use ©

to 7 1n a food composition for naturally supplementing

—

pro—-vitamin A upon consumption of said food composition.

—

Use of pasta composition according to claim 10, whereiln

the pasta composition 1s a natural pro-vitamin A carriler

1n the food composition.

Method for making a short cooking dry pasta comprising

—
-

the steps of:

a. Mixing flour with a mixture comprising at least

/7 % carrot jJjulce concentrate, at least 3% of whole

egg and ascorbic acid,

b. Extruding the mixture through an extrusion die to

having extruded mass,
c. Pre—-cookling the extruded mass to gilive a short

cooklng pasta and

d. Drving the pasta at a water content comprised
between 0.5 and 10 %.

Method

to claim 12, wherein the flour comprises wheat semolina.

for makling a short cooking dry pasta according

Method

to claim 13,

for making a short cookling dry pasta according

whereln the wheat semolina comprises
semollna, having a particle size between 0.25 and 1.00 mm
1n diameter.

Method according to claim 12 to 14, whereln the short
cooklng pasta comprises at least 70% wheat durum semolina.

Method according to claim 12 to 15, wherein the

extrudlng step 1s carriled out at room temperature.

11
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17.
S 18
10 19.
15

20.
20

Method according to any of claims 10 to 16, wherein the

pre—-cooking 1s carried out by bolllng or steaming the

extruded mass for less than 10 minutes.

Method according to any of claims 10 to 17, wherein the

—

amount of carrot julce concentrate 1s comprilised between 7/

pr—

and 12 % and the amount of ascorbilc acid present 1n the

mixXture 1s comprised between 0.01 and 0.1 %.

Method according to any of claims 10 to 18, wherein the

ascorbic acid comes from an extract from a natural source

—

taken 1n the group consisting of Kakadu plum, Camu Camu,

Rose hip, Acerola, Sea buckthorn, Jujube, Indilan

gooseberry, Baobab, Hot Chillis, Blackcurrant, Red pepper,

Parsley, Guava, Kiwifruit, Broccoli, Loganberrvy,

Redcurrant, Brussels sprout, Wolfberry, Ciltrus fruilts.

Method according to any of claims 10 to 19, wherein the

— —

final amount of carotenoilids consists of at least 100 ppm.

12
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