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Abstract
The investigation was performed to evaluate the influence of royal jelly (RJ) and/or bee pollen grains (BPG) on texture and 

microstructure profile of probiotic yoghurt made from mixed (1:1) standardized cow and buffalo milks (~3% fat). The probiotic 
bacteria used Lb. gasseri, Lb. rhamnosus and Bif. angulatum with the normal yoghurt starter (Lb. delbrueckii subsp. bulgaricus 
and Str. thermophilus). The yoghurts were cooled and stored for 21 days and analyzed for their textural characteristics, syneresis 
and microstructure. The yoghurt samples included RJ and/or BPG was appeared more stable during cold storage up on 21 days. 
No significant differences (P>0.05) were recorded in springiness and cohesiveness between sample incorporated RJ and/or BPG 
and control sample. However, the syneresis was significantly (P<0.05) decreased in yoghurt with RJ and/or BPG compared to 
control. The SEM micrograph demonstrated the samples contained RJ and/or BPG have the casein micelles relatively uniformly 
distributed and were similar in size.
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lipids, vitamins, enzymes, mineral, and contains about 29 amino acids, 
which known as beneficial effects on human health [14,15]. Generally, 
royal jelly is acidic medium (pH 3.1-3.9) with a high buffering capacity 
ranges 4 and 7 [16]. Royal jelly can be included directly in food and/
or dietary supplements; furthermore, royal jelly is well known to have 
some medical or biological purposes [17], antibacterial [18], antifatigue 
[19], antioxidant activity [20], anti-allergic [21], and anti-inflammatory 
[22]. The RJ is affirmed with (100-300 mg) as recommended daily 
dosage [23].

Bee pollen grains (BPG) are a male gametophyte of flowers, and 
high contains of proteins, carbohydrates, fats, minerals, vitamins, and 
phenolic substances [24]. Widely used as an apitherapy, alternative and 
traditional medicine. The pollen grain used in functional foods and it 
is very rich in protein, which serves as material for tissue growth and 
tissue regeneration. The amount of protein ranges greatly, depending of 
the plant species. Considering chemical composition, besides protein, 
pollen also includes: free amino-acids, lipids, carbohydrates (sugars, 
starch and cellulose), minerals (Ca, Mg, P, Fe, Na, K, Al, Mn, S, Cu, 
etc.), vitamins (pantothenic and ascorbic acid, vitamins of B complex, 
etc.), various enzymes and coenzymes, etc. For the honey bees, it is the 
best if they have access to pollen derived from different plants, because 
balanced nutrition is of key significance for the development of honey 
bee colony [24]. This study aimed to develop a bio-yoghurt, mixing the 
health benefits of probiotic bacteria with the RJ and PBG. The effect of 
adding RJ and PBG on textural profiles, syneresis and microstructure of 
yoghurt during storage for 21 days at 4 ± 1°C was studied.

Keywords: Yoghurt; Probiotic; Royal jelly; Bee pollen grains; Texture; 
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Introduction 
Yoghurt is one of the most important fermented dairy products 

widely because it has many health benefits such as improving lactose 
intolerance, anticholesterolemic impacts, and reducing risk cancers [1] 
and other benefits related to probiotic bacteria [2]. Generally, yoghurt 
can be produced from a differ type of milk, such as bovine milk and/or 
buffalo milk [3]. While traditionally the yoghurt produced using bovine 
milk and Lactobacillus delbrueckii ssp. bulgaricus and Streptococcus 
thermophiles as starter cultures [4]. The yoghurts and fermented milks 
are still the main vehicles for incorporation of probiotic cul tures as 
dietary adjuncts [5,6]. Generally, the probiotic microorganisms have 
been employed in the yoghurts, such as Lactobacil lus acidophilus, 
Lactobacillus casei, Lactobacillus johnsonii, Lactobacillus rhamnosus, 
Lactobacillus reuteri, Lactobacillus thermophiles, Lactobacillus 
delbrueckii subsp. bulgaricus, Bifidobacterium bre vis, Bifidobacterium 
bifi dum, Bifidobacterium longum, and Bifidobacterium infantis [7]. 
A probiotic dairy product should contain at least 6-7 Log CFU-g-1 of 
viable probiotic bacteria at the time of consumption and, should be 
consumed regularly in a quantity of higher than 100 g per day [8].

The microstructure of yoghurt is the most important characteristics, 
and has a major effect on the texture and other physical properties of 
acid milk [9]. The common methods used to improve structure and/
or texture depends on increase of total solids in the milk or addition of 
stabilizers [10]. The microstructure has been observed using scanning 
electron microscopy (SEM) and confocal scanning laser microscopy 
(CSLM) [9]. One study found that the polymerized whey protein has 
been improved firmness and syneresis of goats’ milk yoghurt [11]. 
Another study has shown that polysaccharides derived from plant 
cells of fruit used as gelling agents and stabilizers in low-pH yoghurt 
[12]. In recent years, there has been growing interest in the utilize of 
natural additives and health-promoting substances into yoghurt such 
as royal jelly and bee pollen grains to improve the nutritive value 
and microstructure properties. Royal jelly (RJ) is a natural substance, 
produced from worker bees to feed the bee queens and young larvae 
also, high nutritional value, functional characteristics and biological 
properties [13]. Additionally, it is a good source of protein, sugars, 



Citation: Atallah AA, Morsy KM (2017) Effect of Incorporating Royal Jelly and Bee Pollen Grains on Texture and Microstructure Profile of Probiotic 
Yoghurt. J Food Process Technol 8: 693. doi: 10.4172/2157-7110.1000693

Page 2 of 4

Volume 8 • Issue 9 • 1000693
J Food Process Technol, an open access journal
ISSN: 2157-7110

Materials and Methods
Materials 

Fresh cow and buffalo milks were obtained from the Faculty 
herds, and bee pollen grains (BPG) and royal jelly (RJ) was obtained 
from the apiary of the Faculty of Agriculture, Benha University, Egypt. 
The RJ was packed in opaque plastic vials, and kept frozen until used. 
Yoghurt starter consisting of Lactobacillus delbrueckii spp. bulgaricus 
and Streptococcus thermophiles (1:1) were obtained from Chr. Hansen's 
Laboratories, Copenhagen, Denmark. Bifidobacterium angulatum DSM 
20098, Lactobacillus rhamnosus DSM 20245 and Lactobacillus gasseri 
ATCC 33323 were obtained from Institute of Microbiology, Federal 
Research Center for Nutrition and Food, Kiel, Germany.

Preparation of yoghurt

Fresh mixture (1:1) of cow and buffalo milks was standardized to ~ 
3% fat, heated to 85°C for 30 min, immediately cooled to 42°C [3] and 
divided into seven portions as represented in Table 1. All treatments 
were filled into plastic cups (~100 ml), and incubated at 42°C until 
the pH reached ~4.6. Yoghurt from different treatments was kept 
refrigerated at 4 ± 1°C and analyzed for its textural profiles, syneresis 
and microstructure.

Texture profile analysis 

Texture profile analysis (TPA) test was performed by using a TA 
XT2 texture analyzer (Stable Micro Systems Ltd, Godalming, and 
Surrey, UK). An SMS P/0.5 probe was used to measure the TPA of the 
samples at room temperature, which was done in 3 repetitions. During 
the pretest, compression, and relaxation of a sample, the speed of the 
probe was 1.0 mm/s, while the speed of obtaining the data was 200 pps. 
The thickness of the samples was set at 5 cm and 30% of the original 
depth was compressed during the first stage [25]. 

Whey separation (syneresis) 

Syneresis was determined according to the method descripted by 
Dannenberg and Kessler [26].

Microstructural analysis 

The microstructure of yoghurt was analyzed by scanning electron 
microscopy (SEM) technique (Joel, JSM-6460LV Scanning Electron 
Microscope, Oxford, Instruments). The samples were prepared 
according to the following condition (fixation in 2.8% glutaraldehyde, 
dehydration in different ethanol solution percentages, extraction 
with chloroform, dehydrated in absolute ethanol for 24 h, dried using 
a "Critical Point Dryer" (CPD 030, BALTEC, Liechtenstein) and 
coating with gold (BALTEC, SCD 005, Sputter coater) as descripted by 
Sandoval-Castilla et al. [27]. The voltage used for SEM watching was 
25 kV.

Statistical analysis

The statistical analysis was carried out using statistical program 
(MSTAT-C 1989) with multi-function utility regarding to the 
experimental design under significance level of 0.05 for the whole 
results. Multiple comparisons applying LSD were carried out according 
to Finney [28].

Results and Discussion
Textural characteristics of yoghurt

Texture profile analyses simulate the conditions of a product in the 
mouth by compressing. The texture of different treated yoghurts was 
evaluated using a texture analyzer by means of the following attributes: 
hardness (HD), springiness (SP), cohesiveness (CO), gumminess 
(GU), and chewiness (CH), respectively. Results in part demonstrate 
that, except for the cohesiveness significantly improved the textural 
characteristic of yogurts. 

Hardness: Hardness is described to the maximum force required 
for the first compression of food between the molars; also, it is a critical 
parameter for evaluation of textural attributes. The data in Figure 1, 
demonstrated the highest hardness was measured in T5 yogurt (1.96 
± 0.02 N), while the lowest one was observed in control sample yogurt 
(1.81 ± 0.02 N). During the cold storage of yoghurt samples, the 
hardness was gradual increase in all samples incorporated (RJ or BPG) 
compared the control sample up to 21 days. The increased hardness is 
related to an improvement of the textural of the yoghurt and makes 
the yoghurt less susceptible to rearrangements within its network and 
consequently less susceptible to shrinkage and serum expulsion [29]. 
These findings are in agreement with Metry and Owayss [30]. 

No. Treatments Formula
I Control (C) 3% yoghurt starter
II Treatment 1 (T1) 1.5% yoghurt starter + 1.5% Lb.  rhamnosus + 0.6% RJ*
III Treatment 2 (T2) 1.5% yoghurt starter + 1.5% Lb.  gasseri + 0.6% RJ
IV Treatment 3 (T3) 1.5% yoghurt starter + 1.5% Bif.  angulatum + 0.6% RJ
V Treatment 4 (T4) 1.5% yoghurt starter + 1.5% Lb. rhamnosus + 0.8% BPG**
VI Treatment 5 (T5) 1.5% yoghurt starter + 1.5% Lb.  gasseri + 0.8% BPG
VII Treatment 6 (T6) 1.5% yoghurt starter + 1.5% Bif.  angulatum + 0.8% BPG
* RJ: Royal jelly; **BPG: Bee pollen grains

Table 1: Different treatments of produced yoghurt.
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Figure 1: Hardness of produced yoghurt treatments during storage period at 
4 ± 1°С.
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Figure 2: Springiness value of produced yoghurt treatments during storage 
period at 4 ± 1°С.
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Springiness: Springiness is originally called “Elasticity” and it is 
important parameters of yoghurts. As shown in Figure 2, no significant 
differences (P>0.05) were detected between yoghurt contained (RJ or 
BPG) and control sample at time zero. The springiness was increased 
during the storage period up to 21 days. The greater springiness may be 
related to stronger gel structures, due to increased charged groups on 
the amino acids groups a function of whey protein denaturation [31].

Cohesiveness: Cohesiveness known as the extent of deformation 
before rupture, therefore, cohesiveness values are a direct function 
of the work needed to overcome the internal bonds of the material. 
Cohesiveness indicates structural integrity and is often discussed in 
terms of the bond strength; whereas springiness reflects the structural 
integrity of yoghurt. All probiotic yoghurt treatments were no 
significant differences (P>0.05) of cohesiveness value during storage 
period (Figure 3). Cohesive yoghurts may be pulled into threads or 
strings and may have more stickiness in the mouth, influencing the 
consistency and texture negatively [32]. 

Gumminess: Gumminess is expressed as the energy required 
disintegrating a semi solid food product to a state ready for swallowing. 
The progressive significant increase in gumminess with increase 
(P<0.05) in storage period until 21 days could be attributed to the 
progressive increase in the hardness and cohesiveness of all treatments 
(Figure 4). 

Chewiness: Chewiness is expressed as the energy required chewing 
a solid food product to a state where it is ready for swallowing. 
Chewiness was increased during storage period until 21 days could 
be attributed to the progressive significant increase (P<0.05) in the 
springiness and gumminess of all samples (Figure 5).

Syneresis of yoghurt 

The impact of RJ and BPG on the syneresis contents of yoghurt 

treatments is illustrated in Figure 6. There is an inverse relationship 
between the levels of total solids and syneresis. The addition of RJ (T1, 
T2, T3) and BPG (T4, T5, T6) was significantly (P<0.05) decreased the 
syneresis value, compared to control sample (C). However, the control 
sample had the highest value of syneresis, while T5 had the lowest 
value. These results are in accordance with those given by Metry and 
Owayss [30].

Microstructures analysis of yoghurt
The microstructures of cow/buffalo milk yoghurt with RJ and 

BPG in (T1, T2 and T4) are shown in Figure 7. The SEM micrograph 
illustrated that the casein micelles appeared relatively uniformly 
distributed and were similar in size (Figure 7A). Figures 7B-7D showed 
that the appearance of casein micelles was more uniformly distributed 
and similar in size. These differ were probably due to the interactions 
between casein micelles and RJ or BPG through mainly hydrophobic 
interaction leading to the formation of casein matrix.

The casein micelles are play the major role in acid coagulation (~pH 
4.6) of milk, based on a reduction in surface charge (zeta potential) from 
the originally high net negative charges in milk to near no net charge. 
As well, the solubilization of a colloidal calcium phosphate which 
is a structural unit within micelles also occurs during acidification. 
Therefore, the hydrophobic interactions increase and results in the 
formation of a three-dimensional network of casein micelles linked 
together in chains, clusters and strands [33].
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Figure 3: Cohesiveness value of produced yoghurt treatments during storage 
period at 4 ± 1°С.

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

C T1 T2 T3 T4 T5 T6

Ch
ew

in
es

s (
N

)

Treatments 

Time zero 7 days 14 days 21 days

Figure 4: Chewiness value of produced yoghurt treatments during storage 
period at 4 ± 1°С.
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Figure 5: Gumminess value of produced yoghurt treatments during storage 
period at 4 ± 1°С.
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Figure 6: Effect of additives on syneresis of produced yoghurt samples during 
storage at 4 ± 1°C.
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The SEM analysis for the microstructure of probiotic yoghurt 
showed that when RJ and/or BPG were added to the yoghurt a relatively 
more comprehensive network was formed thus resulting in improved 
consistency and water holding capacity of the cow/buffalo’ milk 
yoghurt. The obtained results were in an agreement with those reported 
by Wang et al. [9].

Conclusion
In the current study, the impact of natural compounds such as royal 

jelly and bee pollen grains on yoghurt characteristics were evaluated. 
The yoghurt samples contained RJ and/or BPG were appeared stable 
during cold storage up on 21 days. No significant differences (P>0.05) 
were observed in springiness and cohesiveness between sample 
incorporated RJ and/or BPG and control. However, the syneresis 
was significantly (P<0.05) decreased in yoghurt with RJ and/or BPG 
compared to control. The SEM micrograph demonstrated the samples 
contained RJ and/or BPG have the casein micelles relatively uniformly 
distributed and were similar in size.

References

1. Laiho S, Williams RP, Poelman A, Appelqvist I, Logan A (2017) Effect of whey 
protein phase volume on the tribology, rheology and sensory properties of fat-
free stirred yoghurts. Food Hydrocolloid.

2. Rahmawati IS, Suntornsuk W (2016) Effects of fermentation and storage on 
bioactive activities in milks and yoghurts. Procedia Chem 18: 53-62.

3. Tamime AY, Robinson RK (2007) Tamime and Robinson's yoghurt: Science and 
technology. Elsevier.

4. Hassan LK, Haggag H, ElKalyoubi M, EL-Aziz MA, El-Sayed M, et al. (2015) 
Physico-chemical properties of yoghurt containing cress seed mucilage or guar 
gum. Annal Agri Sci 60: 21-28.

5. Montaseri H, Arjmandtalab S, Dehghanzadeh G, Karami S, Razmjoo M, et 
al. (2014) Effect of production and storage of probiotic yogurt on aflatoxin M1 
residue. J Food Qual Hazard Control 11: 7-14.

6. Osuntoki A, Korie I (2010) Antioxidant activity of whey from milk fermented with 
Lactobacillus species isolated from Nigerian fermented foods. Food Technol 
Biotechnol 48: 505-511.

7. Granato D, Branco GF, Nazzaro F, Cruz AG, Faria JA (2010) Functional foods 
and nondairy probiotic food development: trends, concepts, and products. 
Comprehen Rev Food Sci Food Safety 9: 292-302.

8. Kesenkaş H (2010) Effect of using different probiotic cultures on properties of 
torba (strained) yoghurt. Mljekarstvo/Dairy.

9. Wang W, Bao Y, Hendricks GM, Guo M (2012) Consistency, microstructure and 
probiotic survivability of goats’ milk yoghurt using polymerized whey protein as 
a co-thickening agent. Int Dairy J 24: 113-119.

10. Lee W, Lucey J (2010) Formation and physical properties of yogurt. Asian-
Australasian J Animal Sci 23: 1127-1136.

11. Li J, Guo M (2006) Effects of polymerized whey proteins on consistency and 
water-holding properties of goat's milk yogurt. J Food Sci.

12. Kazmierski M, Wicker L, Corredig M (2003) Interactions of β-Lactoglobulin and 
high-methoxyl pectins in acidified systems. J Food Sci 68: 1673-1679.

13. Graham JM, Ambrose JT, Langstroth L (1992) The hive and the honey bee: a 
new book on beekeeping which continues the tradition of “Langstroth on the 
hive and the honeybee”. Dadant.

14. Howe S, Dimick P, Benton A (1985) Composition of freshly harvested and 
commercial royal jelly. J Apicultur Res 24: 52-61.

15. Moreschi EP, Almeida-Muradian LB (2009) Vitamins B1, B2, B6 and PP 
contents in royal jelly. Revista do Instituto Adolfo Lutz (Impresso) 68: 187-191.

16. Sauerwald N, Polster J, Bengsch E, Niessen L, Vogel R (1998) Combined 
antibacterial and antifungal properties of water soluble fractions of royal jelly. 
Adv Food Sci 20: 46-52.

17. Inoue S, Koya-Miyata S, Ushio S, Iwaki K, Ikeda M, et al. (2003) Royal jelly 
prolongs the life span of C3H/HeJ mice: Correlation with reduced DNA damage. 
Experiment Gerontol 38: 965-969.

18. El-Nekeety AA, El-Kholy W, Abbas NF, Ebaid A, Amra HA, et al. (2007) Efficacy 
of royal jelly against the oxidative stress of fumonisin in rats. Toxicon 50: 256-269.

19. Kamakura M, Mitani N, Fukuda T, Fukushima M (2001) Antifatigue effect of 
fresh royal jelly in mice. J Nutri Sci Vitamin 47: 394-401.

20. Liu JR, Yang YC, Shi LS, Peng CC (2008) Antioxidant properties of royal jelly 
associated with larval age and time of harvest. J Agri Food Chem 56: 11447-11452.

21. Okamoto I, Taniguchi Y, Kunikata T, Kohno K, Iwaki K, et al. (2003) Major royal 
jelly protein 3 modulates immune responses in vitro and in vivo. Life Sci 73: 
2029-2045.

22. Kohno K, Okamoto I, Norie A, Iwaki K, Ikeda M, et al. (2004) Royal jelly inhibits 
the production of proinflammatory cytokines by activated macrophages. Biosci 
Biotechnol Biochem 68: 138-145.

23. Krell R (1996) Value-added products from beekeeping. FAO.

24. Bogdanov S (2014) Pollen: Production, nutrition and health. Bee Product 
Science.

25. Yang M, Li L (2010) Physicochemical, textural and sensory characteristics 
of probiotic soy yogurt prepared from germinated soybean. Food Technol 
Biotechnol 48: 490-496.

26. Dannenberg F, Kessler H (1988) Effect of denaturation of β-lactoglobulin on 
texture properties of set-style nonfat yoghurt. 2. Firmness and flow properties. 
Milchwissenschaft 43: 700-704.

27. Sandoval-Castilla O, Lobato-Calleros C, Aguirre-Mandujano E, Vernon-Carter 
E (2004) Microstructure and texture of yogurt as influenced by fat replacers. Int 
Dairy J 14: 151-159.

28. Finney DJ (1978) Statistical method in biological assay. Charles Griffin & 
Company, London.

29. de Oliveira SP, Perego P, de Oliveira MN, Converti A (2011) Effect of inulin as 
prebiotic and symbiotic interactions between probiotics to improve fermented 
milk firmness. J Food Eng 107: 36-40.

30. Metry WA, Owayss A (2009) Influence of incorporating honey and royal jelly on 
the quality of yoghurt during storage. Egypt J Food Sci 37: 115-131.

31. Magenis RB, Prudêncio ES, Amboni RD, Cerqueira Júnior NG, Oliveira RV, et 
al. (2006) Compositional and physical properties of yogurts manufactured from 
milk and whey cheese concentrated by ultrafiltration. Int J Food Sci Technol 
41: 560-568.

32. Kailasapathy K (2006) Survival of free and encapsulated probiotic bacteria and 
their effect on the sensory properties of yoghurt. LWT-Food Sci Technol 39: 
1221-1227.

33. Phadungath C (2005) The mechanism and properties of acid-coagulated milk 
gels. Songklanakarin J Sci Technol 27: 433-448.

Note: C: Control (Yoghurt starter); T1: Yoghurt starter + Bif. angulatum + 0.6% 
RJ; T2: Yoghurt starter + Lb. rhamnosus + 0.6% RJ T4: Yoghurt starter + Bif. 
angulatum + 0.8% BPG
Figure 7: Microstructure (SEM) of yoghurt prepared without any addition 
(control, C1) (A), and with the addition of T1 (B), T2 (C) and T4 (D).

http://dx.doi.org/10.1080/19476337.2017.1348394
http://dx.doi.org/10.1080/19476337.2017.1348394
http://dx.doi.org/10.1080/19476337.2017.1348394
http://dx.doi.org/10.1016/j.proche.2016.01.010
http://dx.doi.org/10.1016/j.proche.2016.01.010
https://www.elsevier.com/books/tamime-and-robinsons-yoghurt/tamime/978-1-84569-213-1
https://www.elsevier.com/books/tamime-and-robinsons-yoghurt/tamime/978-1-84569-213-1
http://dx.doi.org/10.3923/ijds.2015.160.172
http://dx.doi.org/10.3923/ijds.2015.160.172
http://dx.doi.org/10.3923/ijds.2015.160.172
http://jfqhc.ssu.ac.ir/browse.php?a_id=46&sid=1&slc_lang=fa
http://jfqhc.ssu.ac.ir/browse.php?a_id=46&sid=1&slc_lang=fa
http://jfqhc.ssu.ac.ir/browse.php?a_id=46&sid=1&slc_lang=fa
http://www.ftb.com.hr/index.php/archives/59-volume-48-issue-no-4/127
http://www.ftb.com.hr/index.php/archives/59-volume-48-issue-no-4/127
http://www.ftb.com.hr/index.php/archives/59-volume-48-issue-no-4/127
https://www.cabdirect.org/cabdirect/abstract/20103149102
https://www.cabdirect.org/cabdirect/abstract/20103149102
https://www.cabdirect.org/cabdirect/abstract/20103149102
http://hrcak.srce.hr/index.php?show=clanak&id_clanak_jezik=76078
http://hrcak.srce.hr/index.php?show=clanak&id_clanak_jezik=76078
http://dx.doi.org/10.1016/j.idairyj.2011.09.007
http://dx.doi.org/10.1016/j.idairyj.2011.09.007
http://dx.doi.org/10.1016/j.idairyj.2011.09.007
http://dx.doi.org/10.5713/ajas.2010.r.05
http://dx.doi.org/10.5713/ajas.2010.r.05
http://dx.doi.org/10.1111/j.1365-2621.2006.tb12385.x
http://dx.doi.org/10.1111/j.1365-2621.2006.tb12385.x
http://jglobal.jst.go.jp/en/public/20090422/200902247590304023
http://jglobal.jst.go.jp/en/public/20090422/200902247590304023
https://catalog.hathitrust.org/Record/009470016
https://catalog.hathitrust.org/Record/009470016
https://catalog.hathitrust.org/Record/009470016
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0ahUKEwjPyKTCjcrWAhXLNY8KHTjVA1oQFggvMAI&url=http%3A%2F%2Fses.sp.bvs.br%2Flildbi%2Fdocsonline%2Fget.php%3Fid%3D1283&usg=AFQjCNGG9uRbmFl4yWCKhDQR5DzNfHeOEA
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0ahUKEwjPyKTCjcrWAhXLNY8KHTjVA1oQFggvMAI&url=http%3A%2F%2Fses.sp.bvs.br%2Flildbi%2Fdocsonline%2Fget.php%3Fid%3D1283&usg=AFQjCNGG9uRbmFl4yWCKhDQR5DzNfHeOEA
https://eurekamag.com/research/008/344/008344598.php
https://eurekamag.com/research/008/344/008344598.php
https://eurekamag.com/research/008/344/008344598.php
http://dx.doi.org/10.1016/S0531-5565(03)00165-7
http://dx.doi.org/10.1016/S0531-5565(03)00165-7
http://dx.doi.org/10.1016/S0531-5565(03)00165-7
https://doi.org/10.1016/j.toxicon.2007.03.017
https://doi.org/10.1016/j.toxicon.2007.03.017
http://dx.doi.org/10.3177/jnsv.47.394
http://dx.doi.org/10.3177/jnsv.47.394
https://doi.org/10.1021/jf802494e
https://doi.org/10.1021/jf802494e
http://dx.doi.org/10.1016/S0024-3205(03)00562-9
http://dx.doi.org/10.1016/S0024-3205(03)00562-9
http://dx.doi.org/10.1016/S0024-3205(03)00562-9
https://doi.org/10.1271/bbb.68.138
https://doi.org/10.1271/bbb.68.138
https://doi.org/10.1271/bbb.68.138
http://www.bee-hexagon.net/files/file/fileE/Health/PollenBook2Review.pdf
http://www.bee-hexagon.net/files/file/fileE/Health/PollenBook2Review.pdf
http://www.ftb.com.hr/index.php/archives/59-volume-48-issue-no-4/125
http://www.ftb.com.hr/index.php/archives/59-volume-48-issue-no-4/125
http://www.ftb.com.hr/index.php/archives/59-volume-48-issue-no-4/125
http://agris.fao.org/agris-search/search.do?recordID=DE19890125385
http://agris.fao.org/agris-search/search.do?recordID=DE19890125385
http://agris.fao.org/agris-search/search.do?recordID=DE19890125385
http://dx.doi.org/10.1016/S0958-6946(03)00166-3
http://dx.doi.org/10.1016/S0958-6946(03)00166-3
http://dx.doi.org/10.1016/S0958-6946(03)00166-3
https://doi.org/10.1093/oxfordjournals.bmb.a070374
https://doi.org/10.1093/oxfordjournals.bmb.a070374
http://dx.doi.org/10.1016/j.jfoodeng.2011.06.005
http://dx.doi.org/10.1016/j.jfoodeng.2011.06.005
http://dx.doi.org/10.1016/j.jfoodeng.2011.06.005
http://www.fayoum.edu.eg/stfsys/stfPdf/242/1577/201312424.pdf
http://www.fayoum.edu.eg/stfsys/stfPdf/242/1577/201312424.pdf
http://agris.fao.org/agris-search/search.do?recordID=US201301065614
http://agris.fao.org/agris-search/search.do?recordID=US201301065614
http://agris.fao.org/agris-search/search.do?recordID=US201301065614
http://agris.fao.org/agris-search/search.do?recordID=US201301065614
http://dx.doi.org/10.1016/j.lwt.2005.07.013
http://dx.doi.org/10.1016/j.lwt.2005.07.013
http://dx.doi.org/10.1016/j.lwt.2005.07.013
http://rdo.psu.ac.th/sjstweb/journal/27-2/20milk.pdf
http://rdo.psu.ac.th/sjstweb/journal/27-2/20milk.pdf

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Materials and Methods
	Materials 
	Preparation of yoghurt
	Texture profile analysis 
	Whey separation (syneresis) 
	Microstructural analysis 
	Statistical analysis

	Results and Discussion
	Textural characteristics of yoghurt 
	Syneresis of yoghurt 
	Microstructures analysis of yoghurt 

	Conclusion
	Table 1
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6
	Figure 7
	References

