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Abstract


 Labneh (concentrated yoghurt) is a semisolid dairy product made from yoghurt by draining away part of its water. The effect of utilization soy milk and ABT culture in Labneh preparation on chemical composition, microbial properties and sensory evaluationproperties was studied. Six treatments of Labneh were manufactured from soy and cow milk and their mixtures using classic and ABT-5 starters. Values of yield, acidity, redox potential (Eh), total solids (TS), fat, ash, TN, TVFA, saturated fatty acids (SFA), monounsaturated fatty acids (MUSFA), and total amino acids were lower while unsaturated fatty acids (USFA), polyunsaturated fatty acids (PUSFA) and linoleic acid and a-linolenic acid contents were higher in Labneh made from soy milk than that made from cow milk. Also, Str.thermophillus, L. acidophilus and bifido bacteria numbers were high in soy milk Labneh. Mixing of cow milk with soy milk improved the sensory evaluation scores of Labneh. Labneh made using classic starter had higher values of yield, acidity, WSN, TVFA, SFA and lower values of pH than that made using of ABT Labneh. ABT culture Labneh possessed high levels of USFA and total free amino acids contents.
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Introduction


Concentrated yoghurt or Labneh is a fermented dairy product produced by the process of elimination of whey from yogurt. This product, which originated in the Middle East, has found wide distribution all over the world due to its high nutritional benefits [1].The total solids (TS) content is typically 23-25% and the product has a cream/white colour, a soft and smooth body, a good spread ability with little syneresis and a flavour that is clean and slightly acidic. This perception of low acidity stems from the masking effect of the high fat content of Labneh-typically around 10%, for the titratable acidity may be in the range of 1.8-2.0%as lactic acid [2]. Recently, researchers are interested in the physiologically beneficial phyto chemicals from soybeans and soya products [3]. Isoflavones, an important component of soybeans and soya products, has been reported to protect against cardiovascular diseases, breast cancer, prostate cancer, testicular cancer, uterine cancer and other hormone- dependent cancers, and osteoporosis [4].

Soya milk is the biggest traditional drink soya-based product consumed in the world especially in South East Asia. It is made from soaked soybeans by grinding, heating, and filtering. On the other side, probiotics are live bacteria added to food products that provide health benefits [5]. In order to impart these desired benefits, these bacteria have to survive severe conditions of pH and bile in the gastrointestinal track [6]. Functional foods including probiotic bacteria are gaining popularity due to the health benefits related with probiotic consumption and the concept of preventive disease treatment [7]. This present study focuses on using soy milk as a prebiotic in manufacturing of bio- Labneh. Furthermore, the chemical composition, microbiological properties and sensory attributes of Labneh were evaluated.


Materials and Methods

Materials


Fresh cow's milk was obtained from El-Serw Animal Production Research Station, Animal Production Research Institute, Agriculture Research Center. Yellow soybeans (Glycine max (L.) were purchased from a local grocery in Damiette Governorate. A commercial classic yoghurt starter containing Streptococcus thermophillus and Lactobacillus delbrueckii subsp. bulgaricus (1:1) and ABT-5 culture which consists of S. thermophiles, Lactobacillus acidophilus + B. bifidum (Chr. Hansen's Lab A/S Copenhagen, Denmark) were used. Starter cultures were in freeze-dried direct-to-vat set form and stored at -18°C until used.


Methods


Preparation of soymilk: Beans of good quality were carefully selected and soaked overnight 12-18h, at room temperature in ultrapure water contained 0.5% NaHCO3. Once soaked, water was discarded and the grains were re-soaked in boiling water for 15min then, hulls were removed under running water by manual rubbing. The peeled soybeans were next rinsed and drained with cold water several times. Of the water to be added to the soaked beans (1:6 beans: water ratios), about half was added at room temperature (23°C) and blended with the beans at high speed for 10 min. The remaining water was heated to 80°C and added to the slurry to enhance protein extraction. This mixture was blended for an additional 3 min. at high speed. The resultant slurry was filtered through 3 layers of cheese-cloth to remove coarse material (okara, which is mainly composed of insoluble fiber material). Thereafter, the isolated soymilk was boiled on a low heat for 5 min. to destroy trypsin inhibitor for improving flavor and cooled down to 25°C.

Labneh preparation: Six treatments of Labneh were made from soy or cow milk mixtures as follows:

A: Labneh made from soy milk and classic starter

B: Labneh made from cow milk and classic starter

C: Labneh made from 75% cow milk + 25% soymilk and classic starter

D: Labneh made from soy milk and ABT culture

E: Labneh made from cow milk and ABT culture

F: Labneh made from 75% cow milk + 25% soymilk and ABT culture

Labneh was made using the procedure normally used in homes. Fresh milk was heated to 85°C for 15 min., cooled to 40°C, inoculated with cultures (0.1g/L of yoghurt mix) and incubated at 40°C for fully coagulation. The produced yoghurt was left at 4°C overnight, mixed and put into cloth bags which were hung for 24 h in a refrigerator to allow for whey drainage. The resulting Labneh was mixed with 1.5% salt and transferred to 250g plastic cups, covered with polyethylene film and stored at 5°C for 28 days. Labneh samples were analyzed in fresh and after 7, 14, and 21 days of refrigerated storage.


Methods of analysis


Chemical analysis: Total solids, fat, total nitrogen and ash contents of samples were determined according to AOAC [8]. Titratable acidity in terms of % lactic acid was measured by titrating 10g of sample mixed with 10ml of boiling distilled water against 0.1N NaOH using a 0.5% phenolphthalein indicator to an end point of faint pink color. pH of the sample was measured at 17 to 20°C using a pH meter (Corning pH/ion analyzer 350,Corning, NY) after calibration with standard buffers (pH 4.0 and 7.0). Redox potential was measured with a platinum electrode [model P14805-SC-DPAS-K8S/325; Ingold (now Mettler Toledo), Urdorf, Switzerland] connected to a pH meter (model H 18418; Hanna Instruments, Padova, Italy). Water soluble nitrogen (WSN) of Labneh was estimated according to Ling [9]. Total volatile fatty acids (TVFA) were determined according to Kosikowiski [10].

Determination of fatty acids composition: The extraction of milk fat was done using the method of Rose-Gottlieb using diethyl ether and petroleum ether (Methodenbuch, Bd. VI VDLUFA-Verlag, Darmstadt, 1985). After that the solvents were evaporated on a vacuumrotary evaporator. For obtaining methyl esters of the fatty acids, sodium methylate (CH3ONa) was used [11]. The fatty acid composition of Labneh was determined by gas chromatography "Pay-Unicam 304" with flame ionization detector and column ECTM- WAX, 30m, ID 0.25 mm, Film:0,25 µm.

Determination of amino acids composition: Amino acid profile of fresh Labneh was performed following the protocol of Walsh & Brown [12].

Microbial analysis: Labneh samples were analyzed for Lactobacillus delbrueckiissp. bulgaricus, Streptococcus thermophiles and Lactobacillus acidophilus counts according to the methods described by Tharmaraj & Shah [13]. The count of bifido bacteria was determined according to Dinakar & Mistry [14].

Sensory properties judging: The sensory properties of the Labneh samples were determined by a panel of judges who were familiar with the product using the hedonic scale where 1-9 represents dislike extremely to like extremely [15].

Statistical analysis: The obtained results were statistically analyzed using a software package [16] based on analysis of variance. When F-test was significant, least significant difference (LSD) was calculated according to Duncan [17] for the comparison between means. The data presented, in the tables, are the mean (± standard deviation) of 3 experiments.


Results and Discussion

Yield and physicochemical composition of Labneh


No significant (p<0.05) differences were observer between yield values of Labneh made from soymilk or cow milk (Table 1). Also, utilization of ABT culture in Labneh manufacturing had no significant (p<0.05) effect on yield. It is quite apparent from the results reported in Table 1 that the acidity levels were lower in soy milk Labneh as compared with than made from cow milk. Thus, mixing 25% soy milk with cow milk lowered the titra table acidity values of Labneh produced. Increasing of acidity in cow milk Labneh may be attributed to lactose fermentation by starter bacteria which produced high levels of lactic acid. On contrary, lactose absent in soy milk caused low acidity concentrations in resulted Labneh. The Eh values took the same trend of acidity where as the pH values had the opposite trend.

On the other side, Labneh treatments prepared using classic starter had slightly higher acidity and Eh and lower pH values than those of ABT Labneh. Moreover, the rise in titra table acidity and Eh or drop in pH in classic starter Labneh was more than that observed in the ABT Labneh. These results were in agreement with those of Hussein [18] for yoghurt. In all Labneh treatments, acidity and Eh levels increased and pH values decreased with progress of storage period. Similar results were cleared by Ayyad et al. [19]. As it is cleared from Table 1, total solids contents of various Labneh samples were close to each other. Using different types of milk or starter didn't affect the total solids of fresh Labneh and during storage period. Significant(p<0.05) increasing in fat, ash and TN values were observed in Labneh made from cow milk as compared with that made from soy milk (Table 2).



Table 1:  Yield and physicochemical composition of Labneh during storage period.
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abcde Letters indicate significant differences between Rayeb milk treatments

ABCD Letters indicate significant differences between storage times

 *mV: millivolts

A: Labneh made from soy milk and classic starter; B: Labneh made from cow milk and classic starter; C: Labneh made from 75% cow milk + 25% soymilk and classic starter; D: Labneh made from soy milk and ABT culture; E: Labneh made from cow milk and ABT culture; F: Labneh made from 75% soy milk and ABT culture.




Table 2:  Chemical composition of Labneh during storage period.
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abcde Letters indicate significant differences between Rayeb milk treatments

ABCD Letters indicate significant differences between storage times 

* expressed as ml 0.1 NaOH 100 g-1Labneh.


Therefore, mixing soy milk with cow milk decreased the mentioned contents. Using classic or ABT cultures in Labneh manufacturing had no clear effect on fat, ash and TN contents. Also, through storage period, no significant (p<0.05) changes in fat and TN values were observed. The contents of WSN of Labneh made from soy, cow milk or mixture of soy and cow milk using classic or ABT starters were similar. In various Labneh treatments, WSN slightly increased during storage. On the contrary, TVFA concentrations of cow milk Labneh were Table 3: Effect of using soymilk on free fatty acids content of fresh Lai significantly (p<0.05) higher than that of soy milk one. Addition of 25% soy milk to cow milk decreased TVFA values. Also using ABT culture in manufacturing of Labneh lowered TVFA content. As a result of starter activity and lipolysis, TVFA contents gradually increased within storage period.


Free fatty acids content (FFA) of Labneh

The FFA profile in fresh Labneh was presented in Tables 3 and 4.



Table 3:  Effect of using soymilk on free fatty acid content of fresh Labneh.
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Table 4:  Effect of using soymilk on free fatty acid indices ratios of fresh Labneh.
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SFA: saturated fatty acids; USFA: unsaturated fatty acids; MUFA: monounsaturated fatty acids (C:1); PUSFA: polyunsaturated fatty acids (C:2+ C:3); SCFA: short chain fatty acids (C8 to C12); MCFA: medium chain fatty acids (C13 to C16); LCFA: long chain fatty acids (> C16).


Saturated and unsaturated fatty acids


The saturated fatty acids (SFA) values of Labneh in various samples were inversely proportional with the amount of unsaturated fatty acids (USFA). The values of SFA were higher than USFA in different Labneh treatments except samples A and D (soy milk Labneh). Replacement of 25% cow milk with soy milk markedly lowered the level of SFA and inversely increased the amounts of USFA of Labneh. Using of ABT culture reduced SFA and increased USFA contents of fresh Labneh. According to these findings, combination of soy milk and ABT culture in one fermented dairy product like Labneh greatly lowered SFA content whereas highly increased USFA values.

Reducing of SFA and rising USFA values in soymilk bio- Labneh obtained in our study increase the healthy benefit of this product because it is well known that unsaturated fatty acids are more important in human nutrition. In general, the most predominant SFA found in different Labneh samples was palmitic acid (C16) followed by stearic and myristic acids (C14). The highest acid ratio of USFA differed between treatments. In samples A and D (soy milk Labneh), the major acid of USFA was linoleic (18:2 ω6) followed by oleic acid (18:1 ω9)whereas oleic acid was the corresponding one for samples B and E. For samples C and F, the first acid of USFA was oleic while the next was lionleic acid.


Monounsaturated (MUSFA) and polyunsaturated fatty acids (PUSFA) fatty acids


Cow milk Labneh had higher contents of MUSFA than that made from soy milk. Blending 25% soy milk with cow milk lowered the levels of MUSFA of Labneh. Conversely, soy milk Labneh had the highest concentrations of PUSFA as compared with cow milk one. Addition of soy milk to cow milk highly increased levels of PUSFA.

Utilization of ABT culture in Labneh manufacturing didn't cause clear differences in the contents of MUSFA and PUSFA. In all Labneh samples except A and D, MUSFA values were higher than those of PUSFA. Soy milk Labneh (samples A and D) had the opposite trend. Oleic acid was found to have the greatest concentration of MUSFA in different Labneh samples. The dominant fatty acid of PUSSFA was linoleic acid followed by a-linolenic acid.

As it is well known, omega fatty acids are a group of essential fatty acids very important for human health. Soy milk Labneh (treatments A and D) characterized by very high levels of linoleic acid (omega-6) and a-linolenic acid (omega-3) as compared with Labneh manufactured from cow milk (samples B and E). Because of the ultra-high contents of linoleic and a-linolenic acids in soy milk, substitution of 25% cow milk with soy milk highly increased the Labneh content from the two mentioned acids. On the other side, mixing of soy milk with cow milk slightly lowered the concentration of this acid in Labneh. The slight decline in oleic acid content does not lower the importance of the vast increase in linoleic and a-linolenic acids contents of Labneh when soymilk was used in manufacturing.

The follow-up studies for many authors reported the healthy importance of linoleic and a-linolenic acids. Simopoulos [20] cleared that the beneficial health effects of omega-3 fatty acids, eicosa pentaenoic acid (EPA) and docosa hexaenoic acid (DHA) were described first in the Greenland Eskimos who consumed a high seafood diet and had low rates of coronary heart disease, asthma, type 1 diabetes mellitus, and multiple sclerosis. Since that observation, the beneficial health effects of omega-3 fatty acids have been extended to include benefits related to cancer, inflammatory bowel disease, rheumatoid arthritis, and psoriasis.


Short chain fatty acids (C8 - C12)


Using soy milk in Labneh preparation decreased the levels of short-chain fatty acids (SCFA). Also, ABT-Labneh had lower SCFA contents than that made by classic culture. In various Labneh samples, the fatty acid lauric (C:12) was the predominant SCFA followed by capric acid (C10:0) and caprylic acid (C8:0). Besh kovaet al. [21] found that the formation of volatile free fatty acids (C2-C10) was more active in the mixed yoghurt cultures than in the pure ones owing to the stimulating effect of protocol-operation between the two thermophillic species on the metabolic activities, which are responsible for the formation of free fatty acids. Infact, volatile acids is not only produced from lipolysis by lipases but also from several biochemical pathways including the fermentation of lactose or citrate and the degradation (oxidative deamination or decarboxylation) of amino acids (alanine and serine) which are the most important precursor of most volatile fatty acids [21, 22].


Medium chain fatty acids (C14 - C16)


Medium chain fatty acids (MCFA) of Labneh had the same trend of SCFA. Utilization soy milk in manufacturing caused decreasing of the content from these fatty acids. Values of MCFA of Labneh didn't affect by culture type. In various Labneh samples, the value of palmitic acid (C16) was the highest of MCFA and was followed by the value of myristic (C14).


Long chain fatty acids (> C16)


The concentrations of long chain fatty acids (LCFA) were very high in soy milk Labneh comparing with that made form cow milk. Addition 25% soy milk to cow milk also increased the content of Labneh from these acids. Using ABT culture raised LCFA levels in Labneh samples. Among all the long chain fatty acids determined, the value of oleic and stearic acids were the highest in various Labneh samples except A and D where the predominant acid of long chain fatty acids was linoleic acid followed by oleic acid. On a general note, the values of LCFA were higher than SCFA and MCFA in all Labneh samples.


Free amino acids content (FAA) of Labneh


Outcomes of (Tables 5 and 6) show the effect of using soy milk and ABT culture on the content of FAA of fresh Labneh.



Table 5:  Effect of using soymilk on free amino acids content (g/100mL) of fresh Labneh.
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Table 6:  Effect of using soymilk on free amino acid indices ratios of fresh Labneh.
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Total EAA: total essential amino acids; Total Non-EAA: total nonessential amino acids; Total BCAA: total branched-chain amino acids; E/T: Ratio of essential amino acids to total amino acids.


Total free amino acids

Labneh made from soy or cow milk or from mixture of them nearly possessed the same levels of total free amino acids. On the other side, utilization of ABT culture in Labneh making had no clear effect on total free amino acids content. In various Labneh treatments, the highest level of total free amino acids was that of glutamic acid, which is responsible for protection from cardiovascular diseases, followed by aspartic acid. On the contrary, methionine and cystine acids had the lowest content of total amino acids.


Essential amino acids (EAA)

The levels of EAA were slightly higher in cow milk Labneh than those detected in Labneh made from soy milk. Labneh made from mixtures 75% cow milk + 25% soy milk contained slightly lower EAA levels than those of cow milk Labneh. Also, Labneh made from the above mentioned mixture had low values of essential amino acids to total amino acids (E/T) as compared with cow milk Labneh. Because of low content of soy milk from sulfur amino acids (methionine and cysteine), Labneh made from it contained lower levels of these acids than that made from cow milk. Tabe & Higgins [23] reported that legumes (e.g., soybean, pea, bean, chickpea, alfalfa, lentil, clover) are mainly limited in the contents of sulfur amino acids, methionine and cysteine. Bio-Labneh made using ABT had a little increasing of EAA than that made using classic starter. In different Labneh samples, the major essential amino acid was leucine followed by lysine. Methionine content was the lowest.


Nonessential amino acids (Non-EAA)

In contrary to EAA, soy milk Labneh had the highest values of nonessential amino acid comparing with cow milk Labneh. Using ABT culture in Labneh manufacturing also increased the levels of non-EAA. Generally, glutamic and aspartic acids were predominant in different Labneh treatments.


Branched-chain amino acids (BCAA)

Leucine, isoleucine, and valine possess a similar structure with a branched-chain residue and therefore are referred to as BCAAs [24]. Free BCAAs, especially leucine, play a very important role in protein metabolism; leucine promotes protein synthesis and inhibits protein degradation via mechanisms involving the mammalian target of rapamycin [25]. These findings suggest that leucine is not only a building block of proteins but also a modulator of protein metabolism. Cow milk Labneh had slightly higher amounts of total BCAA than that made from soy milk. Thus, mixing cow milk with soy milk increased the Labneh content of total BCAA as compared with that made from only soy milk. On the other hand, no clear differences were noticed in values of total BCAA between Labneh made using classic or ABT culture. Leucine was the abundant acid of total BCAA for various Labneh samples.


Microbial analysis of Labneh

In different Labneh samples, the numbers of Streptococcusthermophillus,Lactobacillusbulgaricus, Lactobacillusacidophilus and Bifidobacteriumbifidum increased up to the seventh day then reduced till to the end of storage period (Table 7). This reduction may be attributed to the high acidity produced by microbial fermentation [26]. Similar results were obtained by other authors but with some variations. Ayyad et al. [19] showed that the numbers of total viable count, B. bifidum, L. acidophilus and lactic acid bacteria of low fat Labneh increased up to the fourteenth day then decreased. Soy milk Labneh recorded the highest count of Str.thermophillus dislike cow milk Labneh which had the lowest count. Thus, mixing 25% soy milk with cow milk increased the count of Str.thermophillus in Labneh samples. Also loss of viability of these bacteria during storage period was lower in Labneh made from soy milk or mixtures of soy milk with cow milk than that made from cow milk. Loss of viability values of Str.thermophillus in samples A, B and C were 18.33, 31.37 and 20.37% respectively.



Table 7:  Effect of using soymilk and ABT-5 culture on starter bacteria counts of Labneh.
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abcde Letters indicate significant differences between Rayeb milk treatments

ABCD Letters indicate significant differences between storage times.

ABT Labneh samples possessed the greatest counts of Str. thermophillus, meaning that the presence of L. acidophilus and B. bifidum clearly encouraged Str.thermophillus growth. This effect may be due to the low activity of acidity production of L. acidophilus and B. bifidum as compared with L.bulgaricus found in classic starter. Therefore, loss of survival values of Str. thermophillus were lower in ABT Labneh than those of classic starter one. Samples D, E and F had 5.55, 20.00 and 13.43% loss of survival of Str.thermophillus respectively.

The counts of L.bulgaricus decreased in soy milk Labneh. Thus the loss of viability during storage increased with using soy milk in Labneh production. The obtained results agreed with Sumarna [27]. Slight increases were found in the viable counts of L. acidophilus in soy milk Labneh. These results refer to using of soy milk in manufacturing of Labneh enhances the activity of L. acidophilus. The loss of survival levels during Labneh storage were 19.35, 41.67 and 29.63% for samples D, E and F respectively. Similar results were found by Hassanzadeh-Rostami et al. [28]. 

It is clear from the results of Table 7 that bifido bacteria counts were higher in soy milk Labneh than those detected in Labneh made from cow milk which may be due to the activation effect of soy milk components on bifido bacteria. Also, the losses of viability rates of bifido bacteria throughout cold storage of Labneh were lower in soy milk samples than other treatments. Loss of viability levels of samples D, E and F were 17.5, 23.53 and 18.92% respectively. Kamaly [29] stated that B.longum and B. bifidum exhibited proteolytic activity and were more pronounced in soy milk than inreconstituted skimmed milk. However the drop in the probiotic bacteria counts during storage time but they remained above 106 cfu.g'1 indifferent Labneh treatments. This main that the viability of strains after the storage period was sufficient to yield numbers of beneficial organisms that were higher than the accepted threshold (106 cfu.g'1) for a probiotic effect [30].


Changes in sensory evaluation of Labneh



Table 8:  Effect of using soymilk and ABT-5 culture on sensory evaluation of Labneh.
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No significant (p<0.05) differences in scoring points of color and appearance were observed between Labneh made from soy or cow milk (Table 8). Labneh made from mixture 25% soy milk with 75% cow milk had similar color and appearance values for those made from cow milk. The color and appearance scores of Labneh made using classic or ABT cultures were close to each other. These results are in agreement with those obtained by Ammar et al. [31]. Cow milk Labneh gained the highest scores of smell, taste and mouth feel. On contrary, soy milk Labneh recorded the lowest levels because of a be any flavor. Blending cow milk with soymilk markedly improved the smell; taste and mouth feel evaluation grades of Labneh. Because ABT culture produces mild acidity as compared with classic culture [32], ABT Labneh slightly had higher scores of smell; taste and mouth feel properties than those of classic starter Labneh. Similar results were observed by Abd El-Salam et al. [33].

Unlike other characterizes of sensory evaluation, texture and body properties of soy milk Labneh were better than those of Labneh made from cow milk. On the other hand, the texture and body scores of ABT Labneh slightly lowered than classic starter Labneh. Scores of overall acceptability of Labneh made from cow milk were slightly higher than soy milk one. Mixing cow milk with soy milk improved overall acceptability attribute of the produced Labneh.


Conclusion

Supplementation of cow milk with 25% soymilk and using of ABT culture produced bio-Labneh with highly nutritional value. The produced Labneh had low saturated fatty acids and high unsaturated fatty acids levels which improved the health effects. Also, this bio-Labneh characterized by acceptable in properties of color, appearance, smell, taste, mouth feel texture and body.
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