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Table 1 Chemical analysis of camel milk

Factors Dry material(/) Ash (/) Fat¢) Protein(/)  Lactose(/) pH Acidity (g/L)
Amount 9+0.01 0.9+0.001 4.1+0.01 2.7+0.01 3.1+0.01 =6.49 0.306+0.001
N=3 and P=0.05
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2. Water Holding Capacity (WHC)
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Table 2 Experimental design

Sample's number B-glucany) Probiotic inoculun.) Fat/) _Storage Xanthan (%)
time(day)
1 2 1 5 7 1
2 2 1 2.5 7 15
3 2 1 2.5 0 1
4 1 0.5 2.5 7 15
5 1 1 0 7 0.5
6 1 0.5 5 7 1
7 1 1 2.5 7 15
8 1 0.5 0 7 1
9 1 1 2.5 7 1
10 0 1 2.5 0 1
11 1 1 2.5 7 1
12 2 1 2.5 7 1
13 1 1 2.5 0 1
14 1 0.5 2.5 7 0.5
15 0 1 0 7 1
16 2 1 2.5 14 1
17 1 1 2.5 14 1
18 1 1 5 7 0.5
19 1 1 2.5 0 0.5
20 1 1 5 0 1
21 1 1 5 7 15
22 2 1 0 7 1
23 0 1 2.5 7 0.5
24 2 0.5 2.5 7 1
25 1 1 2.5 0 15
26 1 1 0 0 1
27 1 0.5 2.5 14 1
28 1 1 2.5 7 1
29 1 1 2.5 7 0.5
30 1 1 2.5 14 15
31 1 1 2.5 14 0.5
32 1 1 2.5 7 1
33 1 1 0 14 1
34 1 1 5 7 1
35 1 1 2.5 7 1
36 1 0.5 2.5 0 1
37 0 0.5 2.5 7 1
38 1 2 0 7 1
39 0 1 2.5 7 15
40 0 1 5 7 1
41 1 1 2.5 7 1
42 0 1 2.5 7 1
43 1 1 5 14 1
44 2 1 2.5 7 0.5
45 1 1 0 7 15
46 0 1 2.5 14 1
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Viscosity (CP) = +15480.87 - (334.4A) +
(1851.8%B)-(602.00<C) - (163.56D) +
(4030.25<E)
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Table 3ANOVA Table for viscosity

Source df coef p-value

Model 5 14878.87 <0.0001
A-prebiotic (% B-glucan) 1 -334.44 0.1095™
B-Fat content (%) 1 1851.87 <0.0002
C-Probiotic 1 -602 0.0053°
D-Time (day) 1 -163.56 0.4281"
E-Xanthan (%) 1 -4030.25 <0.000F
Lack of Fit 35 - 0.1292®

*significant at p<0.05
"S non-significant
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Fig 1 displays the type and degree of influence of

various factors on the viscosity is camel milk is
obtained from the A, B, C, D and E, respectively,

represent the percentage of prebigticglucan),

camel milk fat percentage, the percentage

inoculation probiotic, maintenance and the
percentage is xanthan gum.
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Fig 2 Three-dimensional diagram of viscosity

changes due to changes in fat and probiotic bacteri

inoculation
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Fig 3 three-dimensional study of water-
holding capacity (WHC) as a result of the
change in the percentagefsfglucan and fat
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Table 4 ANOVA Table for the viability of probiotic bacterchanges

Source df coef p-value
Model 20 71.67 <0.0001
A-prebiotic (% B-glucan) 1 22.81 <0.0002
B-Fat content (%) 1 -11.75 <0.000F
C-Probiotic 1 14.56 <0.0001
D-Time (day) 1 -31.44 <0.0001
E-Xanthan (%) 1 -0.56 0.8212°
AB 1 2.25 0.6518"

AC 1 0.75 0.8802"

AD 1 -9.5 0.0652"

AE 1 2.25 0.6518"

BC 1 -4 0.4244"

BD 1 16.25 0.0029*

BE 1 1 0.8404"°

CD 1 -13.75 0.0099°

CE 1 -0.25 0.9599"

DE 1 6.75 0.1828"

A? 1 -3.56 0.2956™

B? 1 -10.31 0.0048°

c? 1 -4.40 0.1994™

D? 1 -29.56 <0.000%

E 1 -4.40 0.1994

Lack of Fit 20 - 0.7766"

*significant at p<0.05
"S non-significant
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Fig 6 three-dimensional study of the viability of
probiotic bacteria as a result of changes in the
amount and duration of maintenance probiotic

bacteria inoculation
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Fig 4 displays the type and degree of influence of

various factors on the survival of probiotic baizter

in yogurt, camel milk is obtained from the A, B, C,

D and E, respectively, represent the percentage of

prebiotic #- glucan), fat camel milk the percentage

of inoculated probiotic bacteria, maintenance and
the percentage is xanthan gum
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Fig 5 three-dimensional study of the viability of
probiotic bacteria due to changes in fat contedt an
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Table 5ANOVA Table for acidity

Source df coef p-value
Model 20 0.763 <0.0001
A-prebiotic (% B-glucan) 1 0.15 <0.0002
B-Fat content (%) 1 0.012 0.2257"
C-Probiotic 1 0.065 <0.0001
D-Time (day) 1 0.024 0.0209°
E-Xanthan (%) 1 0.013 0.1986"
AB 1 -0.049 0.0178°

AC 1 0.01 0.6056"

AD 1 0.027 0.1628"

AE 1 0.031 0.1147°

BC 1 0.0065 0.7367"

BD 1 0.044 0.0292

BE 1 0.015 0.4327°

CD 1 -0.041 0.0443"

CE 1 -0.001 0.9587"

DE 1 -0.017 0.3964™

A 1 ~0.054 0.0003"

B? 1 0.0079 0.5495™

c? 1 -0.012 0.3571"

D’ 1 -0.061 <0.000F

E 1 -0.0041 0.7514™

Lack of Fit 20 - 0.4551™

*significant at p<0.05
"S non-significant
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Acidity (g/L) = +0.763+ (0.147A) + (0.012%B)
+ (0.065%C) + (0.024¢D) + (0.013<E)
(0.048<AXB) + (0.010C<A%C) + (0.028<A%D)
+ (0.031%A XE) + (0.0065<B *C) + (0.044<B D)
+ (0.015xBXE) — (0.04iXCxD) + (1.000<10
SXCXE) - (0.01%DXE) — (0.054<A2) +
(0.007SxB2) — (0.012¢<C2) - (0.061xD2) +
(0.0041xE2)
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Fig 9 three-dimensional diagrams acidity changes
due to changes in fat content and storage time
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Fig 7 displays the type and degree of the impact of
various factors on the acidity of camel milk is
obtained from the A, B, C, D and E, respectively,
represent the percentage of prebidticglucan),
camel milk fat percentage, the percentage
inoculation probiotic, maintenance and the
percentage is xanthan gum.
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the acidity of- glucan and fat
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Table 6 ANOVA Table for organoleptic properties

Source df coef p-value

Model 20 4 <0.0001

A-prebiotic (% B-glucan) 1 -0.13 0.1112*

B-Fat content (%) 1 0.062 0.4168*

C-Probiotic 1 0.063 0.4168"

D-Time (day) 1 -0.031 0.0004

E-Xanthan (%) 1 -0.031 0.0003"

AB 1 4.32,10" 1.000™

AC 1 3.57.10% 1.000™

AD 1 0.025 0.1112"

AE 1 0.025 0.1112"

BC 1 -4.5510"" 1.000™

BD 1 -0.044 0.1112"

BE 1 -2.27,10% 1.000™

CD 1 1.90.10" 1.000™

CE 1 0.25 0.1112"

DE 1 0.25 0.1112"

A? 1 -0.021 0.8406™

B? 1 0.1 0.3129"

c 1 0.063 0.5475"

D? 1 -0.06 <0.0001

E? 1 -1.77 <0.0001

Lack of Fit 20 - 0. 1100%
*significant at p<0.05

"S non-significant
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Organoleptic = +4.00 — (0.237) + (0.062<B) +
(0.063%C) — (0.31xD) — (0.3IXE) + (4.32¢10
7%AXB) + (3.57€10Y"%AXC) + (0.25<A xD) +
(0.25XAXE) — (4.55¢10*" *BXC) — (0.25<B%D)
— (2.27x10®xBxE) + (1.90<10'"xCxD) -
(0.25XCXE) + (0.25<DXE) — (0.021XA2) —
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The effect of xanthan gum on the physical and chewl
properties of functional synbiotic yoghurt made bycamel milk
and oatp-glucan

Ladjevardi, Zh-S. *, Yarmand, M. S.2, Emam-Djome, Z.* Niasari-Naslaji, A. *

Master Student, Department of Food Science & Erging, Faculty of Agricultural Engineering and
Technology, University of Tehran, Karaj, Iran
?Lecturer, Department of Food Science & Engineerffagulty of Agricultural Engineering and Technology
University of Tehran, Karaj, Iran
3pProfessor, Department of Food Science & Engineefragulty of Agricultural Engineering and Technalpg
University of Tehran, Karaj, Iran
*Professor, Department of Clinical Sciences, Faafityeterinary Medicine, University of Tehran, Tahr Iran
(Received: 2015/06/28 Accepted: 2016/09/27)

In this research, the effect of xanthan gum onurexénd other characteristics of synbiotic yoguasw
studied. The effects of five variables: xanthan d0rb, 1 and 1.5%), camel milk fat (0, 2.5 and 5%),
B-glucan as a prebiotic agent (0, 1 and 2%) andulated probiotic bacterigStreptococcus
thermophilus and Lactobacilus delbrueckii and ssp. bulgaricus.) (0.5, 1 and 1.5%) were determined
on the first, seventh and fourteenth day in tineeagie. Based on the results, xanthan gum and diat ha
increasing effects on viscosity but probiotic baeteinoculation has the decreasing effect on
viscosity. When increasing the amountpedlucan (2%) and inoculated probiotic bacteria ¥d).5n
low-fat milk, more significant number of probiotiacteria (9x10cfu/mL) can live in yoghurt in the
early days. Acidity has directly related to changé$-glucan and amount of starter. Acidity was
increased when use from low fat milk, in storagmeti The results showed that the optimum
conditions for the production of synbiotic yoghtnam camel milk was added with the addition of
optimal amount off- glucan (1.82%), xanthan gum (0.3%), inoculatibpmbiotic bacteria (starter)
(1.23%) and minimum amount of fat content (0.72%)is yogurt has maximum viscosity (16938.8
cP), water-holding capacity (100%) and viabilitypsbbiotic bacteria (80 106 cfu / mL) was observed
and this product contain the optimal pH (4.2) aodlity (9.369/L). In conclusion, this product with
the suitable properties, has good acceptance betvasumers.

Keywords: Synbiotic yoghurt, Camel milk, Xanthan gupaglucan
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