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Non protein nitrogenous substances

M. Ramos, M. Juarez, in Encyclopedia of Dairy Sciences (Second Edition), 2011Non-nitrogen protein represents 5-6.8% of the total nitrogen in sheep's milk. Non-protein nitrogen compounds are urea (45%), free amino acids (16%), creatine (2.4%), creatinine (1.7%), ammonium nitrogen (1%), uric acid (2.1%) and other indeterminate compounds. Sheep's
milk contains more urea and uric acid than cow's milk. Among the free amino acids taurine and carnitine are important due to their essential physiological functions in the newborn. Sheep's milk contains significantly more taurine (14 émol/100 ml) than that contained in cow's milk (1 émol/100 ml), but less than that contained in breast milk (30 émol/100 ml).L.
Kalbe, ... C. Remacle, in Functional Foods, Aging and Degenerative Disease, 2004Non-protein nitrogen accounts for about 20-30% nitrogen from human milk and includes nucleotides, aminoseugar oligosaccharides, free amino acids such as taurine, arginine and glutamine, polyamines and amino phospholipid alcohols (e.g. choline). The intake of nucleic
acids depends on the number and quality of food cells ingested, as fish, meat and seeds are rich in nucleic acids, but fruits and vegetables are poor (Gil and Uauy, 1995). Preformed nucleotides can be important for the growth of rapidly rotating tissues (Gil and Uauy, 1995) such as bone marrow, leukocytes and intestinal mucosa that preferably use the
nucleotide rescue pathway to meet their nucleotide requirements (Cohen et al., 1984). For example, the dynamic balance of cell rotation in the developing human small intestine is controlled by AMP (Tanaka et al., 1996). Dietary nucleotides modulate the transcription of the gene in the gut (LeLeiko et al., 1995), as well as lipoprotein and fatty acid metabolism
in the first years of life; they also strengthen the immune response and promote the growth of intestinal bifidobacteria, thus restricting enterobacterial growth in the intestine of newborns (Morillas et al., 1994; Sanchez-Pozo et al., 1994; Gil and Uauy, 1995). It should be noted, however, that the nucleotide profile of breast milk differs considerably from cow's
milk or the milk formula (Gil and Uauy, 1995). Free amino acids make up only 10% of all non-milk-nitrogen proteins, but taurine and glutamine are, however, quite abundant. Taurine deficiency is harmful to the premature baby due to its limited ability to synthesize taurine (Gaull et al., 1977). Glutamine is not only the preferred fuel for rapidly proliferating cells
such as enterocytes and lymphocytes, but also a acid-base balance through the production of NH3, an N-carrier between tissues. Glutamic acid is also a precursor to aminosugares and nucleotide proteins and is even necessary to maintain the structure and function of the small intestine (Lacey and Wilmore, 1990; Newsholme and Carrié, Carrié, Ornithine, a
product of degradation of arginine, improves nitrogen balance in acute and chronic malnutrition (Koletzko et al., 1998). In addition, arginine and ornithine are, respectively, precursors of nitric oxide and polyamines, the latter acting on the permeability and adaptive responses of the intestine (Koletzko et al., 1998). It should be noted that polyamines themselves
are a component of breast milk, but not of the milk formula (Dandrifosse et al., 2000). With regard to early malnutrition, overfeeding before weeding was shown to affect nutrient utilization and body composition (Lewis et al., 1986), increasing the risk of obesity later on. Early diet has irreversible effects on body size and guts. A study in mice revealed that the
intestinal size of the offspring depended on the supply of carbohydrates and proteins that their mothers had received during pregnancy and lactation. These differences not only persisted in adulthood, even when these offspring were changed to a standard diet, but affected nutrient absorption as well (Karasov et al., 1985). Inadequate intake of calories and
nutrients from poorly planned vegetarian diets causes stunting, rickitism, vitamin B12 deficiency, etc., especially if diets do not include dairy products and eggs (Jacobs and Dwyer, 1988). More information on nutritional requirements during lactation can be found in Udipi et al. (2000). Mariusz Szymczak, ... Katarzyna Felisiak, in Processing and Impact on
Active Components in Food, 2015Proteins and NPN compounds have a different and complex structure, therefore they are analyzed with a number of different methods. The Lowry method combines burette reagent with Folin-Ciocalteau phenol reagent, which reacts with tyrosine and tryptophan residues in proteins. Despite the high sensitivity and simplicity,
this method is sensitive to interfering substances present in samples. The Lowry method modified by Koakowski (2005) allows to avoid the simultaneous determination of peptides with other interfering compounds. It consists of reading the absorbance at 750 nm with and without the addition of copper ions. The difference in values corresponds to the
absorption of peptides [PHB(R)], while copper ion-free absorbance is attributable to tyrosine and other nitrogenous compounds with a low molecular mass [PHB(A)], which produce a positive reaction with the Folin-Ciocalteu reagent. In turn, the PHB nitrogen content of free amino acids to oligopeptides up to 14 kDa of well-soluble complexes can be tested
with the Papa and Stevens method (Tokarczyk and Koakowski, 2003). A separate group of protein analysis includes methods Tokarczyk (2003) was forming a test of protein hydrolysis products in ACT extracts using a Hi-Pore RP 318 column (4.6 x 250 mm), 195-300 nm absorbency and a solution of acetonitrile, water and trifluoroacetic acid as such as
Phase. The course of protein proteolysis during the adobs and the maturation of salted fish is also controlled by electrophoretic methods, in particular SDS-PAGE and CZE. The change in the profile of soluble compounds in 5% ADHD or ethanol (mainly amino acids and peptides) was found useful in determining the degree of maturation of salted and
marinated fish (Felisiak, 2007). Meredyth L. Jones, in Food Animal Practice (Fifth Edition), 2009The medical treatment involves reducing protein or NPN levels in the diet to less than 16%, which can affect a cure on its own without additional treatment in mild cases. Cutting fiber away from external genitalia to allow airflow and irrigation of the sheath and the
application of non-irritating antiseptic/antibiotic solutions are useful. lodine solutions should be avoided due to their promotion of adhesions and the production of granulation tissue. Systemic use of penicillin or oxytetracycline should be initiated in internalized cases and continue until lesions are dry and inflammation is reduced. Surgical treatment may involve
debridement of lesions or, as a rescue procedure, incisions of 2 to 4 cm may be made through the ventral skin in the foreskin to allow drainage and washing. In the attempt to retain animals for breeding, preputal resection may be performed to allow urine flow and prevent adhesions. Xylazine sedation should be avoided in cases of suspected urinary
obstruction due to acute increases in urine volume. After treatment, patients should be closely monitored to ensure urinary tract pathology.D. Dupont, ... D. Lefier, in Encyclopedia of Dairy Sciences (Second Edition), 2011Protemastotals, caseins, whey proteins and NPN, are complex chemical entities that can only be defined by their analysis methods. These
methods, which are based on protein fractionation by the Aschaffenburg-Rowland method and then on the measurement of nitrogen content by the Kjeldahl method, belong to type | or the defining methods of Codex classification. Casein N corresponds to fraction N which is insoluble in an acetic acid-acetate buffer at a pH of approximately 4.6; NPN
corresponds to the soluble fraction in 12% trichloroacetic acid (TCA), and whey proteins N corresponds to the difference between non-casein N and NPN. The protein content is determined by multiplying the concentration of N by conversion factor 6.38, which has been accepted internationally to give the true value of dairy proteins. For applications, these
definitions have two important consequences:1.Because milk contains a significant and variable (3-8%) NPN fraction, it is advisable to distinguish between protein or total (N total x 6.38) and true protein ((total N - NPN) x 6.38).2.Conversion factor 6.38 was established a century ago on the basis of content N (15.6%) precipitated casein with purified acid.
Now, if we consider the individual milk protein structure, the best estimate for total cow's milk proteins would be 6.35 instead of 6.38, and would range from 6.00 to 6.37 for individual proteins. When applying the Aschaffenburg-Rowland procedure, the correct coefficient for caseins, serum proteins and NPN would be 6.36, 6.28 and 3.60, respectively.R. Floris,
... J. Kiers, in Improving the Safety and Quality of Milk: Improving Quality in Milk Products, 2010Compared with the milk of other species, human milk is unique in the sense that non-protein nitrogen (NPN) is 20-25% of the total nitrogen. NPN components include nucleotides and their nucleoside metabolites (discussed above) (Ferreira, 2003), urea (Goedhart
and Bindels, 1994), amino sugars (including sialic acid) (Nakano et al., 2001), free amino acids, uric acid (Ferreira, 2003), orotic acid (Ferreira, 2003), ammonia, creatine (and creatinine) (Helsemann et al., 1987), polyamines (mainly sperm, spermicide and putrescin) (Loser, 2000), growth factors (discussed above) and amino alcohols (choline and
ethanolamine) (Schuel ethanol). , 2002).A. Darragh, B. Lunnerdal, in Encyclopedia of Dairy Sciences (Second Edition), 2011Compared with milk from other mammalian species, human milk is noticeably different from the NPN fraction. In breast milk, the NPN fraction represents a very high percentage (20-25%) nitrogen (N). Urea N accounts for nearly 50%
of NPN in breast milk, with more than 200 compounds, including free amino acids, carnitine, taurine, amino sugars, nucleic acids, nucleotides, and polyamines, which make up the rest. In general, the total NPN of human milk remains constant throughout the lactation period, although there may be some variation in the individual components of NPN (Table
4). Since the total protein content of human milk is low compared to other species, but supports adequate growth of the breastfed infant, it has been suggested that urea found in the NPN fraction of human milk is used by the baby for protein synthesis. This would have important implications for infant formula manufacturers, which would require a full
reassessment of infants' protein needs. Isotopic tracer experiments with infants have shown that up to 40% of labeled Urea N was retained inside the body. However, this may not directly reflect the incorporation of urea N into the body protein, as nh exchanges that occur during transamination may partly explain the onset of urea 15N in body proteins. This
remains an important area for future research into childhood protein metabolism. Taurine and glutamine, two amino acids predominantly in breast milk, are considered conditionally essential, as the baby seems to have a requirement for these amino acids above what the body can synthesize. Taurine plays an integral role in the digestion of fats by combining
with bile acids form of bile salts. Although no direct link has been made between a taurine deficiency and abnormal development of retinal and brain tissue in infants, the addition of taurine to infant formulae is now routine. Glutamine is involved in the cellular metabolism of enterocytes and in the immune response associated with inflammation and sepsis.
During periods of rapid growth or tissue repair, a dietary source of nucleotides may be beneficial, as de novo synthesis of nucleotides can be a limiting factor. The baby is in a state of rapid growth and cellular development, and human milk is rich in nucleotides (Table 6). To date, however, no link has been made between breast milk nucleotides and

improved cellular function in the baby. Despite this lack of direct evidence, some regulatory authorities have approved the inclusion of nucleotides in infant formulae (Table 6). Table 6. Human milk nucleotide content, and the amounts of specific nucleotides approved for inclusion in infant formulasNucleotidesIn human milk(mg 100 ml-1)Maximum to be added
to infant formula (mg 100 kcal-1)Adenosine diphosphate (ADP)69Adenosine monophosphate (AMP)1751.5 Citidine diphosphate (CDP)474Cycin monophosphate acid (ADP)69Azenosine monophosphate (AMP)1751.5 Cytilic diphosphate (CDP)474D acid (CDP)474 Ladine acid (CDP)474 Ladine acid (CDP)474 Ladine acid ( CDP)474Ddine acid
(CDP)474Cose dyna acid monophosphate (CDP)474.44.44.49Amamiosiide (CMP)4612.5 Guanoin diphrophosphate (GDP)96 Guanoin phosphate guanosine (GMP)1380.5Inosin monophosphate (IMP)2281.0 Uridine diphosphate (UDP)174 Urinosine monophosphate (UMP)1791.75 Lawrence and Lawrence (1994); inclusion rates of infant formulas of Rudloff
S and Kunz C (1997) Protein nitrogen and non-protein components in breast milk, bovine milk and infant formula: Quantitative and qualitative aspects in infant nutrition. Journal of Pediatric Gastroenterology and Nutrition 24: 328-344.DurhamR.J. , in Dairy-derived ingredients, 2009The gas liqueur is the liquor left after the crystallization of lactose and contains
significant amounts of nitrogen (peptides, non-protein nitrogen), minerals, vitamins and lactose. The mother's liquor is also known as dectate permeate (DLP) or delac. Although the composition is very variable from day to day and from plant to plant, the mother liqueur will normally contain 28-30% solids, of which two-thirds is lactose. This represents a
significant loss of lactose performance. The composition of maternal liqueur is shown in Table 5.4.Table 5.4. Dry weight composition of the liquor of the y el licor de la abuela (Friend et al., 2004)ComponentSalrito de la madre g/kg medio + SD n a 88Gran licor g/kg medio + SD n a 1Total solids276+ 19352+ 29Fat3+ 24+ 4Proteina (Nxamento (Nxamento
(Nxato solids276+ 19352+ 29Fat3+ 24+ 4Proteina (Nxato solids276)+ 19352+ 29Fat3+ 24+ 4Proteina (Nxaproteina (Nxato solids (Nxato solids276+ 19352+ 29Fat3+ 24+ 4Proteina (Nxato solids276 (Nxaprotein6.38)23+ 537+ 6Ash183+ 26229+ 36Salt81+ 3386+ 17Sodium19+ 1227+ 4Pot81 1363++ 10Calcium23+ 1320+ 2Chloride50+ 1462+ 19Magnesium4+
14+ 1Fosforol6+ 824+ 192Sulphur3+ 34+ 2Lactose670+ 36558+ 31Acido lacticol2+ 1324+ 11Acido citrico50+ 963+ 8La eliminacion del licor madre es un problema importante; tiene un uso limitado como un suministro de acciones debido debido its nature perishes sernable, by which animals need to live near the factory. Animal feed also needs
infrastructure; transport and food lots. In New Zealand, a mother liqueur-based product is used as a potassium-rich liquid food supplement with 42% solids, known as Prolig (Dexcel, 2007), while the same name is used in Australia for a foliar nutrient (FarmOz, 2000). The mother's liquor can also be used as fertilizer by measuring it in irrigation; However, it
has a very high BOD5, and has been found to kill fish if the leak occurs directly in the streams. The best way to deal with mother's liquor is to limit her production. There are several patents and processes that describe the recovery of mother liqueur to increase lactose yield and minimize mother liqueur per product. (2004), describe the recrystallization of
maternal liquor, increasing lactose yield and creating granny liqueur, with the ash content as a ratio of lactose to 27% in mother's liquor and 41% in granny liqueur. Cloidt and Lehmann (2007) describe a process by which a part of the mother liqueur is returned to lactose concentrate before evaporation, for re-purification and crystallization to increase lactose
yield. Harju and Heikkilae (1989) describe a process by which mother liqueur is treated by ion exclusion, similar to the desusharization of cane and beet beet cane used to increase sugar yields (Harju, 2007; Rousset, 1997; Chertudi, 1991; Saska and Lancrenon, 1994).E. Alichanidis, ... A. Polychroniadou, in non-bovine milk and dairy products, 2016The
mileage serum also contains a large number of nitrogenous substances, each at a relatively small concentration. They are collectively called non-protein nitrogen (NPN). This group includes urea, small peptides, free amino acids, creatine, creatinine, uric acid, orotic acid, ammonia, etc. (Table 5.2). Nucleotides and nucleosides also belong to the NPN fraction
and are known to have a specific physiological impact in the early years of life (Michaelidou, 2008). In addition to the type of species, several factors influence the level of NPN in milk, such as season, feeding practices, herd and breed, as well as the lactation stage. The NPN fraction represents about 5% of the total nitrogen in cow's milk (DePeters and
Ferguson, 1992) but between 10-15% in mature horse milk (Uniacke-Lowe et al., 2010), between the values of approximately 25% for human milk and 3-5% for ruminant milk. Asinine milk has a significantly higher level of NPN than equine milk and is close to breast milk (11-25%). The NPN content of goat's milk and is higher than in cow's milk (Park et al.,
2007; Ramos y Juéarez, 2011; Tripaldi et al., 1998). The dominant component of NPN milk is urea, which accounts for approximately 50% of total nitrogen. Equine milk and asinine have similar urea levels (Uniaque et al., 2010). Free amino acids (FAAs), which are easier to absorb than amino acids, account for between 10 and 20% of NPN in cow's milk,
between 9 and 10.5% in goat's milk and 16% in sheep's milk (Park et al., 2007; Tripaldi et al., 1998). It consists mainly of non-essential amino acids, such as glutamic acid, glycine, and alanine; most other amino acids are produced in very low concentrations (Table 5.3). The concentration of FAA in all types of milk is significantly affected by the lactation
stage, but this effect manifests itself in different ways for individual amino acids. Human milk contains a significantly higher concentration of FAA than other types of milk. Caprine milk and equine milk have a higher concentration of FAA compared to bovine milk, but always lower than breast milk (Agostini et al., 2000; Mehaia and Al-Kanhal, 1992; Uniake-
Lowe et al., 2010). Sheep milk has a lower FAA content than the content of caprine FAA (Rassin et al., 1978). Glutamic acid is the most abundant free amino acid in milk in most mammals. Table 5.3. Free Amino Acid Content (mg/kg) of the Milk of Different Mammals (Approximate Values/Rangesa)RuminantNon-
ruminantHumanCowBuffaloGoatSheepCamelYakHorseDonkeyAlanine1.00-3.380.571.60—7.735.252.19-9.611.409.352.1918.78-26.17Arginine0.87-1.740.331.91-13.493.650.34-1.221.602.440.342.10-6.44Aspartic acid1.20-2.600.481.34-5.191.860.93-1.343.305.321.343.19-24.37Cystine0.20-5.040.081.800.010.400.480.013.36—13.44Glutamic acid7.70-
17.203.4725.00-43.5128.3717.15-19.2610.5083.5017.15153.76-510.00Glutamine1.61-1.7510.07-27.4210.665.5570.8130.95-89.64Glycine0.60—6.601.0321.83-32.4111.630.30-1.381.207.501.382.48-9.35Histidine1.00-1.400.252.23-2.331.240.62—-0.881.207.130.880.93—4.1lsoleucine0.26—1.400.170.26—2.150.260.80-1.182.401.050.801.60—
4.38Leucine0.39—-2.900.360.26—2.670.460.66—3.174.302.103.174.00-12.97Lysine2.19-2.770.763.21-5.482.632.77-3.583.803.803.583.80—12.99Methionine0—0.600.151.430.300-0.781.100.781.31-2.53Phenylalanine0.5-1.600.262.000.251.932.200.831.932.90-3.96 Phosphoserine5.001.135.55-8.772.59-11.292.596.60—12.40Proline0.46-3.200.56 1.6 1—
1.7901.15-2.994.600.191.152.40—7.39Serine0—2.420.190-9.450.320-1.322.307.881.3211.70-34.97Tryptophane0.01-0.501.77Threonine0-1.500.110-3.315.001.55-3.601.9016.303.609.20-11.78Tyrosine0.05-1.500.211.45-4.501.450-1.132.200.541.130.45-6.52Valine0.59-6.670.505.79-6.321.290.23—-2.602.605.272.607.49—
8.78Citrulline0.109.360.970.9730.63Hydroxyproline2.420rnithine0.26—2.510.391.06—2.681.581.42—2.113.561.420.66—2.38Taurine1.62—6.383.5245.25-69.9117.250-2.004.002.0034.88—65.6 Total33.30-50.9514.62152.86—-243.1395.2448.98-50.3347.00232.0550.33366.82—669.90SourcesRassin ( 1978), Uniake-Lowe et al. (2010), Mehaia and Al-Kanhal
(1992), and Li et al. (2011)Taha and Keilwein (1990)Mehaia and Al-Kanhal (1992), and Tripaldi et al. (1978) Rassin et al. (1978), Uniake-Lowe et al. (2010), yTaha and Keilwein (1990)Li et al. (2011)Rassin et al. (1978), Uniake-Lowe et al. (2010)Taha and Keilwein (1990)Uniake-Lowe et al. (2010), Mehaia and Al-Kanhal (1992), Agostini et al. (2000),
andCsapo and Salamon (2009)Ornithine, citrulline and taurine, which do not present as protein-bound amino acids, are also present in some cases (Taha and Keilwein, 1990). The presence of taurine is more interesting, as its concentration is higher in colostrum and decreases during lactation. Taurine can act as a membrane stabilizer and growth modulator,
and plays a role in the formation of bile acids (Park et al., 2007). Therefore, it should be considered as one of the conditionally essential amino acids in infant nutrition (Rassin et al., 1978). Taurine is the most abundant FAA in goat's milk and the second in human milk; glutamic acid, glutamine and taurine together account for more than 50% of total FAA
(Csapo6 and Salamon, 2009). Since cow's milk is low in taurine (~6 mg/kg), taurine is added to many infant formulas. Sheep's milk contains more taurine than cow's milk.J.S. Sindhu, S. Arora, in Encyclopedia of Dairy Sciences (Second Edition), 2011About 5% of total nitrogen in buffalo milk is non-protein nitrogen, as in bovine milk. Non-protein nitrogen
compounds in buffalo milk include amamides, urea, amino acids, creatine, creatinine, uric acid and ammonia. The concentrations of these compounds in buffalo milk are similar to their concentrations in bovine milk, except in the case of urea, which is present at a much lower concentration (17—22 mg 100 mi-1) than in bovine milk (37-40 mg 100 ml-1). Buffalo
milk has an average taurine content of 23 mg I-1. 23 mg I-1.
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