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Table 1 Effect of enrichment on the technological and nutritional characteristics of pasta

Special mention of

Optimize assessed technoloaical Special mention of Hydrocoll
Compounds  Product d level 109 assessed nutritional oids and References
and rheological -
(%) . properties enzymes
properties
Broccoli Pasta 20 Gluc_osmolate was Xanthan [69]
increased.
Elderberry  Fettuccine Ph_e nolic com.pounds and Pectin [70]
fibers were increased.
Water absorption, Hydroxypr
. resistance, mixing . . opyl
Onion Pasta 10 tolerance index and dough Quercetin was increased. methylcell [71]
mixing time were reduced. ulose
Antioxidant properties and
Grape marc  Fettuccine 25 Optimum cooking time amount of phenolic [72]
were reduced. compounds were
increased.
CO§£ Q?b:io(f:avr\:gter Phenolic compounds,
Grape marc  Spaghetti adhesiveness were flavonoids and antioxidant [59]
properties were increased.
decreased
Fiber, phenolic
Orange by- Pasta 20 compounds and [46]
product carotenoids were
increased.
Trifoliate Noodles 30 Water and oil absorption Ash, fat and crude fiber 73]
yam capacity were increased were increased.
Amount of total phenolic
Parsley Pasta 4 compounds and [42]
leaves antioxidant properties
were increased.
Amount of total phenolic ~ Carboxym
Tomato By- . Enrichment reduced compounds and ethyl
product spaghet 5 overall acceptability. antioxidant properties cellulose, [49]
were increased. guar
Enrichment had low effect ~ Amount of total phenolic
. on pasta cooking compounds and
Carob fiber Pasta 4 performance, but it had antioxidant properties [54]
high effect on color were increased.
Cooking loss was
Green tea increased but overall Fiber content was
P Macaroni 2 inulin and green tea has : [74]
and inulin - ; increased.
improved cooking
properties
Protein, antioxidant
Spinach and properties, amount of
%hick ea Pasta Hardness was increased. phenolic and ascorbic [75]
P compounds were
increased.
There was no significant
difference between the
Beetroot Pasta 8 enriched treatments and [48]
the control sample.
Tomato Spaghetti 5 Cooking loss was Antioxidant properties was [76]
carotenoids Pag decreased. increased.
artichoke . Antioxidant activity and
- Enrichment affected color -
canning by- Pasta of pasta phenolic compounds were [77]
products pasta. increased.
Pomearanate Enriched noodles had
Pgels Noodles 15 more homogeneous and [78]

compact microstructure
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Thlel. Co
Special mention of
assessed technological

Optimize
d level

Compounds  Product

Special mention of
assessed nutritional
properties

(%) and rheolqglcal
properties

Stinging

nettle

Egg pasta 2.5

Hydrocoll
oids and

References
enzymes

Enriched pasta had a
higher content of lutein
and B-carotene compared
to the control sample.
Improve nutritional
properties such as dietary
fiber, mineral content,
oleic and linoleic acid
levels.
Minerals such as calcium,
iron, manganese, zinc and
phosphorus as well as
chlorophyll and carotene
were increased.
In vitro starch digestibility
and glycemic index of
pasta sample enriched was
significantly lower than
the control pasta.
Enrichment decreased less
extent of starch digestion
15 while phenolic compounds
and antioxidant activity of
samples increased

Textural characteristics
Tiger nut Pasta 40 and cooking behavior were

improved.

Fenugreek

Water absorption was
leaves

30 increased and optimal
cooking loss and Cooking
time were reduced.

Noodles

pistachio

green hull Pasta

1.5

mushroom Pasta

Cooking loss and water
Celery root

absorption were increased
and optimal cooking time
was reduced.

Pasta 7.5

Grape

[79]

Xanthan [80]

(81]

[50]

(82]

pomace 6
skins

Pomegranate . Solid loss and weight
spaghetti . :
Peels increase were increased.
Finger millet
and
carrot

pomace

Cooking weight, swallow
Pasta

index and water absorption
were improved.

Opuntia Pasta

Enriched pastas had a
saffron Pasta higher sensory score than

the control sample.

0.4

Olive Qil
Industrial
By-Product

Grape marc

spaghetti 10

Pasta 8.5

compounds was increased

compounds and flavonoids

(83]
Amount of phenolic
compounds and
antioxidant properties
were increased.
Amount of phenolic
compounds was increased.
Calcium, iron, zinc and
dietary fiber as well as the
amount of phenolic
compounds and
antioxidant properties
were increased.
The pasta produced had
antioxidant and anti-
inflammatory properties.
with putative effect on the
aging process and related
metabolic diseases

[49]

[84]

Carboxyl
methyl

[85]
cellulose

[51]

Antioxidant activity and

: : 52
crocins were increased. [ ]

Amount of phenolic

Transgluta

. minase
were increased

[49]
Amount of phenolic

(53]
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Thlel. Co
Optimize Special mention Qf Special mention of Hydrocoll
assessed technological L )
Compounds  Product d level - assessed nutritional oids and References
and rheological -
(%) . properties enzymes
properties
Grape marc Pasta 8.5 Amount of ph_enollc [53]
compounds was increased
The quality of the pasta The pasta produced had
. less extent of starch
Opuntia Pasta 20 produced was comparable Lo [86]
digestion than the control
to the control sample.
sample.
Cooking time and pasting  Incorporation of fruit pulp
Syzygium temperature of pasta was remarkably elevated the
cumini Pasta 30 increased with higher antioxidant activity, p- [87]
amount of pulp carotene, total phenolic
incorporation. content and dietary fiber.
Enriched pasta has anti-
Black diabetic properties
Pasta 15 (inhibition against applied [88]
Mulberry
a-amylases and o-
glucosidase).
There was no significant L .
Salicornia difference between the Antlox_ldant properties,
Pasta h phenolic and flavonoid [89]
europaea enriched treatments and .
content were increased.
the control sample.
Cistus . Cooking weight, cooking  Antioxidant properties and
. spaghetti -
incanus shane 3 loss phenolic compounds were [55]
leaves P and hardness of cooked increased.

pasta were increased
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Table 2 Effect of enrichment on the glycemic index of pasta

Optimized level

Glycemic index

Glycemic index

Compounds Product (%) (Control) (Fortified) Reference
Green banana Noodles 10 53 50 [91]
Carob Pasta 5 72.2 83.9 [47]
Pistachio green Pasta 15 53.44 36.17 [50]
hull
Mulberry Pasta 1.5 80 47.32 [88]
Olive pomace Pasta 15 63.21 60.46 [92]
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Pasta is one of the most popular foods consumed in the world because of its low price, easy cooking and
good taste. It is rich in calories (complex carbohydrates), but it is poor in dietary fibers, minerals,
phenolic compounds and vitamins. Due to the limited number of raw materials in pasta production, its
popularity among all segments of society as well as the simple production process, it can be used as a
suitable carrier for enrichment. In this study, the effect of pasta enrichment using fruits and vegetables on
physicochemical and nutritional properties of the pasta was investigated. The results of this study showed
that the addition of vegetables and fruits to formulation of past considerably increased content of
bioactive compounds such as phenolic compounds as well as antioxidant activity. In between pasta
production steps, pasta cooking had the most impact on the reducing of bioactive compounds. Vegetables
and fruits can leach into boiling water (cooking water) or can be thermally degraded. The enrichment has
a dilution effect of the gluten network, leading to changing of cooking and texture properties. Due to the
type of compounds added to the pasta formulation, their effect on glycemic index was different.
Therefore, enrichment is successful only if processing conditions are optimized to keep in the final
product the desired nutritional characteristics of the vegetables and fruits.
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