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Fig 1 Schematic of the biscuit enrichment
process
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Table 1 Summary of Classification based on source ingredeant for increase protein of biscuit

Source add to biscuit to Biscuit Biscuit reffrence

increase protein fortified Enriched

bee pollen v - [16]

whey protein v - [17]

green gram flour v - [18]

mushroom v - [19]

flaxseed v - [20]

L-arginine - v [21]

Sunflowe protein - v [22]

Wheat Gluten and Soy Flour - v [11]
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1. Bee pollen
2. Brown flax seeds
3. Safflower
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Table 2 Summary of protein resource results for biscuit enrichment

Source of protein Results Refer
ences
Add milk p rotemﬂcocilr;centrate to wheat With increasing milk protein, water absorption decreased [14]
With the addition of soy protein isolate, the rate of water uptake
Add soy protein isolate and whey protein  increased, with the addition of whey protein concentrate, the rate of 33]
protein concentrate to the dough water uptake, dough stability, and dough development time
increased.
Add 0-30% soy protein to the dough The dough development time increased and the dough stability time [34]
decreased
Add fat soy flour and whey protein By addmg soy flour, Fhe water absorption rate 1ncreas§d, and by
adding whey protein concentrate, the water absorption rate [36]
concentrate
decreased.
Add 0-10% shiitake mushroom increase protein [37]
Add PSC! Reduced the pasting viscosities anq star.ch gelatinization enthalpy [38]
value of biscuit
Add 0-20% Button mushroom Increased protein and lost crispness after a period of time [39]
Add Pleurotus sajur-caju By increasing mushrqom level, The mean of thickness, diameter, [40]
weight, spread ratio increase
Add Oyster Mushroom With increase the level of OM, dough viscosity and gelatinization [19]
temp. reduce
) 3 UABP, increase thickness
Add FABP”and UABP FABP,increase diameter and spread ratio 7]
Add DSSF* biscuits with 36% DSSF ,significantly firmer [41]
Add MSMF® to rice flour With increase replacement the Specic volume and Hardness [42]
decrease
Add flax seed As protein increase dark color intensity was increased [20]
Add CFPC®and SFPC’ Up to 3% didn't cause any significant deleterious effect [16]

1. pleurotus sajor-caju

2. Fermented and unfermented Agaricus bisporus flour
3. Unfermented Agaricus bisporus flour

4. Defatted sunflower seed flour

5. mechanically separated meat flour from tilapia

6. carp fish protein concentrate

7. shark fish protein concentrate
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1. Food and Agriculture Organization
2. World Health Organization
3. United Nations University
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Table 3 Biscuit components enriched with L-

arginine
Ingredient Amount (gr)
L-arginine 6.6
carbohydrate 21.9
Protein 3.6
fat 75
Fiber 43
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Table 4 Biscuit Import and Export Statistics

Total import number 8545736000 $ Total exports number 8421506000 $
5 years growth in the value 5 years growth in the value
. 2% . 2%
of'each unit of each unit
One-year growth rate per o One-year growth rate per o
- 7% - 5%
unit value unit value
The average distance from 2505 km The average distance from 2418 km

the exporting country

the importing country
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Todays researches on products that have health effects are growing. Food
product that widely have consumed are a good tool for nutrients sources.
Among these products biscuits have potential of enrichment. Biscuit is one of
the products widely consumed worldwide due to its good taste, Easy to use and
reasonable price. The aim of biscuit enrichment is to reach a product that is
widely accepted by consumers and target groups who need it most. There are
three aspects to biscuit enrichment: Biscuit enriched with vitamin, fiber,
protein. Many protein sources have been studied for this purpose, including
various flours, protein concentrates, protein isolates and hydrolyzed proteins. In
this study we attempted to investigate the research on protein-enriched biscuits.
The addition of protein whether in the form of (very common) composite flour
or protein concentrate, hydrolyzed protein or hydrolyzed proteins, affect the
technological characteristics and dough behavior in finished product and in
general, it leads to a weaker dough, changing its viscosity, because the gluten
proteins and the starch are diluted.
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