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1: Nutraceutical Science and Technology - Routledge
Nutraceutical Proteins and Peptides in Health and Disease is the first book that provides comprehensive discussions on
bioactive proteins and peptides in the area of nutraceutical and functional foods.

Several obstacles must be overcome on the road to commercialization of these products. In conjunction with
the need to implement efficient and cost-effective strategies for industrial scale production, the successful
transfer of the technology to market requires standardization of analytical methods for assurance of product
quality, assessment of sensory properties for consumer acceptance, and most importantly, well-designed
clinical trials to provide robust evidence for supporting health claims. At the same time, and over the last
decade in particular, there has been an explosion of scientific research on the topic of bioactive protein
hydrolysates and peptides derived from food, which display a broad scope of functions [2] Table 1. While
usually less potent in their effects than synthetic pharmaceutical drugs, these bioactive peptides are also less
likely to accumulate in body tissues or to confer serious side effects because nature has provided the
mechanism for their metabolism and utilization or excretion. Given the impressive array of functions that have
been discovered for food protein-derived bioactive peptides, and the vast scope of available food commodities,
processing by-products and under-utilized resources that can be used as sources to generate these value-added
products, it may be surprising to know that few have reached the commercial market. What are the bottlenecks
and what is needed to resolve them? The objective of this paper is to share some insights into the current
status, trends and acute needs for further research in this field, which are necessary to capture the opportunities
to develop these functional components for enhancing human health. As illustrated in Figure 1, the classical,
empirical approach to the discovery and production of bioactive protein hydrolysates and peptides involves
first identifying a suitable protein source, and then releasing peptide fragments with bioactivity through
hydrolysis of peptide bonds, usually by the proteolytic action of enzymes sourced endogenously autolysis or
exogenously commercial enzyme preparations , or via fermentation by addition of starter cultures. The
resulting crude protein hydrolysate may undergo fractionation processes to yield an enriched bioactive peptide
preparation or additional purification steps to isolate single peptides. Following the identification of the
sequence of the isolated peptides, bioactivity is validated by testing chemically synthesized pure peptides. The
plethora of literature abounding on bioactive peptides derived from proteins notwithstanding, most of these
empirical studies have not recognized the importance of using a systematic approach for process development,
to optimize the multiple factors that affect production and purification. Knowledge based process development
requires an understanding of the critical 4 process parameters CPP that affect critical quality attributes CQA
[4]. Examples of CPPs for bioactive peptide production are characteristics of the starting source material e.
Several CQAs may be identified for the protein hydrolysate or peptide fractions, and may require process
optimization to obtain products with multiple functions, either within the same peptides i. Using this DOE
enabled the evaluation of hydrolysates produced under conditions associated with combinations of the four
CPPs based on only 16 unique experiments, as opposed to either single-factor-at a time testing holding three
parameters constant while changing the fourth , or a full factorial design requiring unique experiments.
Similarly, Marchetti et al. In comparison, response surface methodology RSM has been more widely adopted
[8]. It should however be noted that application of RSM for optimization of CPP conditions to attain the best
product attributes assumes that the researcher has a priori knowledge of which CPPs are significant and should
be investigated, as the number of experiments increases exponentially with the number of parameters to be
optimized. Furthermore, the ability to fit the data to a statistically robust regression model for predicting the
optimum depends on selection of an appropriate range of conditions for experimentation. Effect of processing
on the generation of bioactive peptides Kopf-Bolanz et al. Lacroix and Li-Chan [10] compared the extent of
hydrolysis and dipeptidyl peptidase IV DPP-IV inhibitory activity of dairy protein products whey protein
isolate WPI , milk protein concentrate, skim milk powder and sodium caseinate subjected to hydrolysis by
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various enzymes, including simulated gastrointestinal GI digestion with pepsin and pancreatin. These results
underscore the importance of using commercially relevant starting materials during the research and
development stages for bioactive peptide discovery. Trends for industrial scale production of bioactive
peptides Pilot scale production processes for bioactive peptides typically utilize membrane and liquid
chromatographic processes sequentially for fractionation and isolation of bioactive components from the crude
hydrolysates. The principle for designing processes for separation of the peptides may be based on molecular
properties such as size, charge, and polarity or hydrophobicity, and may be informed by mechanistic
modelling of the quantitative structure-activity relationship QSAR. New strategies including coupling or
integration of complementary processes are necessary to establish economical and efficient industrial scale
processes not only for fractionation, but also for simultaneous and continuous production of peptides with
different bioactive properties. For example, Wu et al. The selection of membranes with appropriate molecular
weight cut-off followed by either size-exclusion chromatography or cation exchange chromatography enabled
simultaneous production and isolation of peptides with ACE-inhibitory, calcium-binding and antimicrobial
properties [13]. Discovery of bioactive peptides by a bioinformatics driven approach Bioinformatics, also
known as in silico prediction and analysis, refers to computational methods applied to manage, curate and
interpret information on biological systems, in this case, the bioactive peptides derived from food. Based on
knowledge about structure and activity of peptides reported in the literature and deposited in pertinent
databases, computational approaches may be applied to elucidate structure-function relationships, predict
peptide sequences likely to exhibit specific activities, locate peptides encrypted in particular protein sources,
envisage 6 release of those fragments by specific enzymatic cleavage, and propose the putative mechanism of
action through molecular docking of binding sites [16]. Although there is a growing bank of databases
pertinent to bioactive peptides and the proteolytic enzymes that may be used to release them from food
proteins [17], the majority describe bioactive peptides found endogenously, i. Moreover, the available
databases on proteolytic enzymes describe properties of isolated biochemically well-characterized enzymes
[18], which is in contrast to the less stringent substrate specificity and lower purity typical of most
commercially available proteolytic enzyme preparations used for food applications. It offers the user the
ability to generate profiles of potential biological activity of the protein of interest as well as the frequency of
occurrence of bioactive fragments in the protein. For example, in silico analysis was applied to assess the
potential of different food commodities to serve as sources of peptides with inhibitory activity against the
enzyme DPP-IV, which acts on incretin hormones that play a role in blood glucose regulation [19]. Higher
frequency of occurrence of bioactive sequences in a protein molecule does not necessarily correlate with the
potential of that protein to serve as a good source of bioactive peptides unless the potency of each bioactive
fragment and any overlaps of bioactive sequences are taken into account. Unfortunately, EC50 values are not
always reported in the literature and moreover, may vary for identical sequences if assayed under different
conditions. For example the concentration of a peptide required to inhibit an enzyme to its half-maximal
activity referred to as the IC50 value , can be influenced by assay conditions including enzyme and substrate
concentrations. Thus unless the inhibitory activity is reported as the inhibitor affinity constant Ki , potency of
different peptides reported by different researchers may not always be comparable. Molecular docking
simulations have also been applied to elucidate which peptide sequences, either experimentally identified or
predicted from bioinformatics investigation, may actually be able to interact with the proteins that are the
target of the biological activity [21]. Acharya et al [22] noted that the dynamic conformational changes
induced in both the bioactive peptide and the receptor target protein upon binding impose limitations on
computational docking studies, and advocated for a 4D structural database documenting these changes. These
results may reflect the fact that binding of a peptide to a protein or enzyme molecule may arise from
non-specific interactions or else occur at a site that is associated with an activity other than the one of interest,
and these scenarios cannot be easily be ascertained by molecular simulations alone. Predictive models can be
generated by QSAR analysis of physicochemical characteristics size, charge, polarity, secondary structure,
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sequence reported for specific activities of peptides. The correlation between ACE-inhibition and bitterness
was strongest for di-peptides, and decreased markedly through tri- and tetra-peptides, which the authors
explained as being due to the exponential increase in structural diversity with each additional amino acid in
the peptide length. Moreover, structural and energetic analysis of ACE-peptide complexes indicated that while
ACE-inhibitory potency suggested by binding energy increased from di- to tri- and tetra-peptides, insignificant
changes were observed for longer peptides, presumably as the terminal residues reside out of the active pocket
of the enzyme and thus have minor influence on the binding. Using a similar approach, Wang et al. As evident
from the preceding discussion, a bioinformatics-driven approach can lead to the discovery of novel peptides.
They proposed establishment of a Food-Wiki database FoodWikiDB for sharing and managing the vast
content of data being continuously generated. However, even though bioinformatics can provide insight at the
molecular level of specific peptide sequences that would be of interest for further investigation, its limitations
must be acknowledged. For example, in silico approaches cannot easily predict the bioactivity of combinations
of peptides that are present in protein hydrolysates or fractions. Furthermore, the reliability and utility of
bioinformatics is heavily dependent on the data repository used for in silico analysis. There is a paucity of
knowledge of the structure-activity relationships of peptides longer than four amino acids, and these
investigations are often limited by the high costs for chemical synthesis of longer peptides. Peptide array
technology, also referred to as scanning peptide array or microarray technology, may offer a relatively
cost-effective approach to generate an array of longer peptide sequences that can be probed on the array
support, and used to investigate interactions of the peptides with physiologically relevant proteins or other
molecules, e. Peptide array technology may thus offer a high throughput approach as a complement to
classical and bioinformatics-driven approaches to select peptide sequences for further investigation Figure 1.
Complications in methodology for quality assurance In the end, both the traditional empirical and newer
bioinformatics driven approaches converge at a common point Figure 1 , namely the need to test the activity
of specific peptide sequences that have either been identified by the experimental data or suggested by in silico
analysis, and then to verify that these sequences are actually released and exist in the end-products, whether
the latter be unfractionated protein hydrolysates containing bioactive properties, or else partially purified
fractions with enriched concentrations of the bioactive sequences. Moreover, peptides possessing bioactivity
are often hydrophobic in nature and exhibit poor aqueous solubility at high concentrations. Formulating
products with several peptides each at lower concentration can ameliorate the solubility problem while
conferring the same level of bioactivity. Thus, the minimum level of information for quality assurance should
include not only verification of specific peptide sequences in the complex matrix that are associated with the
activity but also the bioactivity of peptide mixtures under standard conditions. Thus, the number of unique
peptide sequences generated in these protein hydrolysates is usually massive. According to Panchaud et al [28]
and Lahrichi et al. However, the majority of peptides generated by specific enzymes such as trypsin in
biomarker proteomics analyses fall in the range of amino acids in length; in contrast the typical length of
peptides occurring in protein hydrolysates produced by enzymes for food applications may range from amino
acids, and will vary in properties including charge state and hydrophobicity. Further research is crucial for
expansion of this approach to the analysis of other peptide sizes likely to be found in food protein
hydrolysates. Sparse data on bioavailability and metabolic fate Picariello et al. Although some peptides may
exhibit their bioactivity locally in the GI tract, for example by inhibition of the DPP-IV enzyme that acts on
the incretin hormones [31] or by preservation of the intestinal mucosa integrity against oxidative stress
induced conditions such as inflammatory bowel diseases and colon cancer [32], the vast majority of
therapeutic peptides exert their bioactivity via the systemic circulation. Therefore, information on in vivo
stability, availability and accessibility of identified bioactive peptide sequences as well as their absorption,
distribution, metabolism and excretion is critical [33]. However, the absorption and bioavailability of these
oligopeptides was not determined. On the other hand, Dia et al [35] did detect lunasin a amino acid peptide
from soybean and several other plant sources, and reported to possess anti-inflammatory and anti-cancer
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properties in plasma samples of healthy male subjects who consumed soy protein daily for five days after a
preliminary washout period. The daily dose of 50 g soy protein represented a total daily intake of The levels
of Given these numbers, and the doses associated with chemopreventive effects in cell culture model systems,
the authors concluded that large amounts of soy protein would have to be consumed to achieve bioactive
levels of lunasin in humans, albeit consumption over a prolonged period of time could reduce the required
amount. Higher oral doses were suggested for further study. There is a fine balance between ability of peptides
to enter cells desirable for intracellular activity and potential hemolytic and toxic properties associated with
cell-penetrating peptides. More research in this area is crucial, and may require tapping into databases for
peptide sequences and predicting structural features that may be requisite to membranolytic activity such as
hemolysis [38] or to cell penetration [39], in conjunction with those associated with the mechanism of action
for bioactivity. The results of clinical studies have been inconsistent. Pooled effects of 5. On the other hand,
Qin et al. Interestingly, these values for mean blood pressure reduction were less pronounced than those
reported by the same authors from a previous meta analysis reported in , as most of the more recent studies did
not show reduction. Unfortunately, protein hydrolysates and peptides are notorious in exhibiting bitterness
[47,48], necessitating suitable formulation of the bitter peptides with other ingredients such as cocoa powder
and aspartame [49], or fructose, pectin, natural and artificial flavours and colors [50]. Although the receptor
hTAS2R1 was initially reported to be more specific and sensitive to bitter peptides than other types of bitter
compounds including caffeine, more recent research by Kohl et al. The advances in knowledge of bitter taste
receptors and ligands notwithstanding, many questions remain to be answered in order to understand the
complexity of taste sensations, including the subtle relationship between sweet and bitter tastes, potential
involvement of the T1R1-T1R3 umami receptor in sensing bitter molecules, as well as the possible
contribution of sourness and saltiness in modulating sweet, bitter and umami modalities for acceptance of
foods [52]. Not only is this a time-consuming and expensive process, there are technological challenges
related to the small quantities of peptides typically available, as well as safety concerns for taste evaluation
considering the non-food grade solvents and chemical reagents used in peptide synthesis, fractionation and
purification. Panelist fatigue, the limited number of samples that can be evaluated at a time, and difficulty with
standardization particularly over long periods of time are also important considerations. Cell based assays also
show promise as an alternative to human panelists for screening of peptides for bitter taste. This approach has
been applied for discovery of synthetic and natural bitter taste receptor antagonists [66] and may provide
structure-function information on the contribution of different peptide sequences to the bitter taste modality, as
well as guide the discovery of natural bitter taste receptor agonists which can mitigate the problem of
bitterness in bioactive protein hydrolysates. This avenue of research is still in its infancy, and research is
needed to resolve problems of the current assay, including interferences from other 12 compounds in the
complex sample matrix which may induce a non taste-receptor mediated response by the cells [67]. There is
currently a dearth of information on the taste attributes of bioactive protein hydrolysates or peptides. Research
applying sensomics mapping, instrumental taste sensing or cell-based systems to the study of bioactive
peptides could accelerate the acquisition of important knowledge in this field. Conclusions Bioactive peptides
and protein hydrolysates hold great promise as valuable functional ingredients in healthy diets to fight the
global epidemic of non-communicable diseases. However, in order to realize this potential, several challenges
must be addressed Table 2. Bioinformatics tools may be useful to guide the empirical approach and may also
provide a better understanding at the molecular level of the peptide structure-activity relationship.
Standardized methodology for analysis and robust clinical trials to evaluate efficacy and metabolic fate of the
established products are of critical importance for quality assurance and justification of health claims. Finally,
research must be conducted on the taste and other sensory quality attributes of bioactive peptides to ensure
their successful adoption as functional food ingredients that can lead to better health. Global Status Report on
Noncommunicable Diseases Bioinformatics approaches, prospects and challenges of food bioactive peptide
research. Trends Food Sci Technol , Hanke AT, Ottens M: Trends in Biotechnol , Angiotensin-I-converting
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enzyme inhibitory activity and bitterness of enzymatically-produced hydrolysates of shrimp Pandalopsis
dispar processing byproducts investigated by Taguchi design. Food Chem , Quality by Design for peptide
nanofiltration: Fundamental understanding and process selection.
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2: nutraceutical proteins and peptides in health and disease | Download eBook PDF/EPUB
Nutraceutical Proteins and Peptides in Health and Disease (Nutraceutical Science and Technology) (1st Edition) by
Yoshinori Mine (Editor), Fereidoon Shahidi (Editor), Prof Yoshinori Mine, Professor Fereidoon Shahidi.

Clinical Nutrition is of focal significance for our capacity to deal with ailments as a rule, diseases, surgery and
injury specifically. The target of sustenance treatment is enhanced patient result by- Avoiding Unhealthiness
Maintaining body tissue and working plasma protein stores Preventing full scale and micronutrient inadequacy
No patient ought to have deficient admission of vitality and substrates in present day healing center care
treatment. The parenteral course can be utilized effectively when different options of sustenance are
troublesome or unthinkable. These days, completely satisfactory nourishment can be performed by giving
aggregate parenteral sustenance TPN. The regimen can be individualized to cover distinctive necessities. In
the fleeting we can make up for unsettling influences in the more drawn out term we can keep up wholesome
adjust. Pediatric Nutrition In the course of recent decades, the rate of atopic maladies , for example, asthma,
atopic dermatitis, and sustenance sensitivities has expanded significantly. The occurrence of shelled nut
hypersensitivity has likewise multiplied in the previous decade. Along these lines, atopic ailments
progressively are an issue for clinicians who give social insurance to youngsters. It has been perceived that
early youth occasions, including diet, are probably going to be vital in the improvement of both adolescence
and grown-up illnesses. This clinical report will survey the nourishing choices amid pregnancy, lactation, and
the main year of life that could conceivably influence the improvement of atopic sickness. In spite of the fact
that atopic sicknesses have a reasonable human hereditary premise, natural variables, including early newborn
child nourishment, may have an imperative effect on their advancement and, along these lines, exhibit a
chance to avoid or defer the beginning of the malady. This clinical report replaces a prior arrangement
articulation from the American Academy of Pediatrics AAP that tended to the utilization of hypoallergenic
baby equations and included temporary suggestions for dietary administration for the avoidance of atopic
ailment. Diet for Gastrointestinal Diseases Dietary alterations in gastrointestinal tract issue are intended to
mitigate side effects, amend supplement inadequacies, and, when conceivable , address the essential driver of
trouble. In sickness, appraisal of the nature and seriousness of the essential gastrointestinal issue goes before
focused therapeutic, nourishment, and different types of treatment. Expanded admissions of vitality, protein,
vitamins, minerals, and electrolytes are every now and again required to supplant supplements lost because of
debilitated stomach related and absorptive limit. Restorative sustenance treatment MNT for all patients with
ailments of the digestion tracts must be individualized. The essential accentuation in dietary administration is
the diminishment of carb sustenances that are probably going to be malabsorbed and matured, including
vegetables, solvent fiber, safe starches, and straightforward sugars, for example, fructose and liquor sugars.
Nutrient related Chronic Diseases The world has usually revolved around the huge significance of the
numerous kinds of sustaining need, nearby their related mortality and dreariness in infant kids, young children
and mothers. Regardless, the world is also watching a passionate addition in various sorts of absence of solid
sustenance portrayed by strength and the whole deal consequences of disproportionate dietary and lifestyle
practices that result in unending sicknesses , for instance, cardiovascular affliction CVD , threat and diabetes
treatment. Sustenance and food are essential factors in the headway and support of good prosperity all through
the entire life course. Their part as determinants of ceaseless NCDs is settled and they subsequently include an
obvious position in neutralizing activity works out. Nutrition and Psychology Brain research inquire about has
been associated with the field of amusements with the objective that contenders can increase their ability on
the playing field and to the legal structure so the authenticity of onlooker memory can be better gotten on. As
is substantial for work out, eating is a direct basic for perfect prosperity. Eating meets basic natural needs, yet
numerous people persevere through restorative issues in light of poor eating choices. For example, a couple of
individuals eat unnecessarily sustenance for their level of development and well ordered breeze up evidently
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forceful. Others restrain their support permit to a great degree, achieving bona fide therapeutic issues and even
downfall. Certainly confining food confirmation is frequently roused by psychosocial factors, for instance, a
misled need to upgrade physical appearance or to enhance athletic execution. Awesome nutritious practices
and weight control are two related however remarkable issues in prosperity cerebrum look into. Positive
prosperity rehearses fuse eating each and every vital supplement while keeping an accumulation of plenitude
muscle to fat proportion. Body weight can be lost through starvation, yet this is hazardous to prosperity and
results in undesirable incidents of muscle and bone mass. Another imperative truth is that various adults who
get fit as a fiddle definitely recover it as fat. This occurs in light of the fact that they come back to past eating
and exercise outlines. Support of a sound body weight is basic to awesome prosperity. Current Research in
Nutrition and Dietetics The basic nourishment criteria are not planned as an all around pertinent framework.
The selection of classifications was spurred by the need to adjust the requirement for effortlessness and
predictable treatment of comparable items from one perspective and, on the other, the need to maintain a
strategic distance from classifications so wide that lone careless nourishment criteria would suit a wide range
of items spoke to in a classification. So as to guarantee both power and reasonableness , it was important to
make sub-classes inside the greater part of the nine classifications. Nourishment naming is data found on the
names of pre-bundled foods. The administered data incorporates: You can utilize this data to settle on more
advantageous sustenance decisions and accomplish general great health. The Nutrition Facts table gives you
data about: This sum is constantly found at the highest point of the Nutrition Facts table. Foodborne sicknesses
take a noteworthy toll on wellbeing. A huge number of individuals fall sick and many kick the bucket because
of eating dangerous sustenance. Profoundly worried by this, WHO Member States embraced a determination
in to perceive sustenance security as a basic general wellbeing capacity. Nourishment security incorporates
activities went for guaranteeing that all sustenance is as sheltered as could be allowed. Nourishment wellbeing
strategies and activities need to cover the whole natural pecking order, from generation to utilization. Among
made nourishing supplements containing characteristic and normally inferred Ingredients, one should
remember that in the US dietary supplements are not managed an indistinguishable path from physician
recommended drugs. They fall into a unique classification called dietary supplements. Plant Nutrition Plants
support is essential sustenance resources for individuals. Every human sustenance are plants or animals that
eat plants. Saprophytic life forms contribute tolerably little to the typical caloric confirmation of a
considerable number individuals. The important individuals gathered wild species. Show day social orders
rely upon high-yielding cultivars , giving them more imperative control over food supplies. While support lack
and starvation remain risks in a couple of areas of the world e. Marketing Strategies The applications of
nanotechnology in different identified areas provide lots of business opportunities. The paper covers the
applications , and benefits of nanotechnology innovations in different industries, possible business
opportunities for new nanotechnology based products and services due to challenges for human prosperity on
earth, and the global strategy on nanotechnology business with an expected time scale and future possibilities
of nanotechnology innovations based on products and services in the field and the magic like science fictions
going to happen in human life. In this paper, important nanotechnology features and their usage in industry,
various products and services based on nanotechnology innovations and Business Strategy for them are
identified. Finally, some of the Future possibilities of nanotechnology innovations are mentioned and
discussed.
3: Nutraceuticals - Affinity Energy and Health
The Nutraceutical Science and Technology Series offers professionals in food, nutrition, and health a series of books
that provide comprehensive coverage of emerging science and technology of nutraceutical compounds, their
processing, and the analysis of their role in preventing or delaying the onset of diseases.
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4: Peptide nutraceutical reduces build-up of Alzheimer's plaques
Prices shown above are in Indian Rupees. Nutraceutical Proteins and Peptides in Health and Disease (Nutraceutical
Science and Technology) price in India is Rs. 13, on 15 October and is currently available at one online shop in India.

5: Role of nutraceuticals in human health
Nutraceutical Proteins and Peptides in Health and Disease (Nutraceutical Science and Technology) by Yoshinori Mine
(Editor), Fereidoon Shahidi (Editor). CRC Press,

6: Nutraceutical Proteins and Peptides in Health and Disease - Google Books
Nutraceutical Science and Technology. Nutraceutical and Specialty Lipids and their Co-Products Nutraceutical Proteins
and Peptides in Health and Disease.

7: Nutraceutical Proteins and Peptides in Health and Disease (Nutraceutical Science and Technology)
Nutraceutical Proteins and Peptides in Health and Disease provides a compendium of cutting-edge information that can
be put to direct use in research, therapy, and production. Biochemists, nutritional scientists, food scientists, and health
professionals, as well as graduate students in these fields, will find this book highly useful.

8: CRC Press Online - Series: Nutraceutical Science and Technology
Bioactive Proteins and Peptides as Functional Foods and Nutraceuticals highlights recent developments of nutraceutical
proteins and peptides for the promotion of human health. The book considers fundamental concepts and
structure-activity relations for the major classes of nutraceutical proteins and peptides.
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