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Table 1. Microorganism, culture medium and raw
materials needed in the research

Company and country Raw material

of manufacture

Christian Hansen lactobacillus plantarum

Denmark
Merk. germany MRS’ broth
Merk. germany MRS agar
Foodcom.china Inulin
Stevira,iran Stevia

Farmand,iran Cocoa powder

Fooding,china Caraginan
Melody, United Arab Vanilla
Emirates
Golha.iran Salt

1 -Man rogosa sharp agar
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Table 2. The number and type of treatments
produced in the research

Sugar Inulin Stevia  sample
(%) (%)
(%)
0 0 %8 T1
0 0 %4 T2
%8 %8 0 T3
%8 %4 0 T4
0 %4 %4 T5
%8 0 0 (ControhT6
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Figure 4. Centrifuge
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Figure2. refractometer
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Table 3 The survival rate of probiotic bacteria in 1, 3 and 7 days after production

Survival of probiotics Survival of probiotics Survival of probiotics Sample

(cfu/ml) - 7th day (cfu/ml) - third day (cfu/ml) -first day

0.90 x107 +0.01* 0.96 x107 + 0.02%® 2.3 x107 + 0.01% T1
0.92 x107 +0.01* 0.96 x107+0.02%® 2.3 x107 + 0.01%¢ T2
0.91 x107 £0.01* 1.6 x107+0.01%® 2.4 x107 + 0.01°° T3
0.95 x107 + 0.01°A 1.4 x107 £0.01bB 2.4 x107 +0.01°¢ T4
0.95 x107 +0.01* 1.5 x107 +0.02°® 2.4 107 £0.01°¢ T5
0.91 x107 +0.01* 1.6x107 +£0.02%® 2.3 x107 + 0.01%¢ T6

Different lowercase Latin letters in each column and different uppercase letters in each row indicate differences at
the 95% significance level.: T1 (%8 stevia); T2: (%4stevia); T3: (%8inulin + %8sugar); T4: (%4inulin + %8sugar);
T5: (%4stevia+%d4inulin); T6: (%8sugar, control sample)
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Table 4, pH rate of the samples in 1, 3 and 7 days after production

The seventh day The third day The first day Sample
6.20 +0.02** 6.62 +0.01" 6.8 +0.01°° T1
6.20 +0.0124 6.64 +0.01°° 6.8 £0.01°¢ T2
6.18 £0.022A 6.60 £0.01vB 6.7 £0.012C T3
6.18 £0.022A 6.60:£0.02b8 6.8 £0.01bC T4
6.19£0.012A 6.57 £0.0128 6.7 £0.012C T5
6.20 + 0.02** 6.69 £0.0248 6.8 £0.01b¢ T6

Different lowercase Latin letters in each column and different uppercase letters in each row indicate differences at
the 95% significance level.: T1 (%8 stevia); T2: (%d4stevia); T3: (%8inulin + %8sugar); T4: (%4inulin + %8sugar);
T5: (%4stevia+%d4inulin); T6: (%8sugar, control sample)
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Table5. Acidity rate of samples in 1, 3 and 7 days after production

The seventh day The third day The first day Sample
0.180 £0.002a¢ 0.154 +0.001%® 0.135+ 0.001** T1
0.180 £0.000°° 0.154 + 0.002%® 0.135+ 0.001% T2
0.207 £0.002°° 0.155 + 0.003*® 0.135 +0.00224 T3
0.207 +£0.001°¢ 0.153 + 0.001*® 0.135 +0.002A T4
0.190 £0.003b¢ 0.153 + 0.001%® 0.136+0.0012A T5
0.180 £0.001aC 0.152 + 0.002%® 0.136+0.00124 T6

Different lowercase Latin letters in each column and different uppercase letters in each row indicate differences at
the 95% significance level.: T1 (%8 stevia); T2: (%4stevia); T3: (%8inulin + %8sugar); T4: (%4inulin + %8sugar);
T5: (Y4stevia+%d4inulin); T6: (%8sugar, control sample).
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Table 6, Brix rate of the samples in 1-3-7 days after production

The seventh day The third day The first day Sample
15.20 +0.158 15.40 +£0.05bC 11.30 +0.05™* T1
14.20 £0.128 14.80 +£0.12¢ 11.15+0.052A T2
21.70 £0.01¢C 20.70 £0.05¢B 18.60 +0.1%A T3
21.14 £0.014¢ 19.60 +0.054dB 17.10 £0.1A T4
20.10 £0.1¢C 19.30 +0.1¢B 18.7 £0.05¢A T5
21.80 £0.1¢C 20.60 £0.05¢B 18.30 £0.05d2 T6
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Different lowercase Latin letters in each column and different uppercase letters in each row indicate differences at
the 95% significance level.: T1 (%8 stevia); T2: (%4stevia); T3: (%8inulin + %8sugar); T4: (%4inulin + %8sugar);
T5: (%4stevia+%d4inulin); T6: (%8sugar, control sample).
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Tabel7, Viscosity of the samplesin 1, 3 and 7 days after production

The seventh day The third day The first day Sample
37.0 £0.204 36.80 + 0.3 37.00 £0.42A T1
37.00 £0.524 37.00 £0.52A 36.80 £0.224 T2
40.80 +0.248 39.00 £0.2b4 36.80 £0.224 T3
40.0 £0.2¢c 38.6 +£0.1bB 37.00 £ 0.52A T4
39.20 +0.2b¢ 38.40 + 0.2 37.00+0.524 TS5
39.80 £0.2¢B 39.00 £0.5b8 38.00 £0.5bA T6

Different lowercase Latin letters in each column and different uppercase letters in each row indicate differences at the 95%

significance level.: T1 (%8 stevia); T2: (%d4stevia); T3: (%8inulin + %8sugar); T4: (%4inulin + %8sugar); T5:

YYY

(Yodstevia+%d4inulin); T6: (%8sugar, control sample).
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Table 8. The sedimentation rate of the samples in 1, 3 and 7 days after production

The seventh day

The third day

0.159+ 0.002°"
0.154 £0.002¢A
0.133 £0.0013A
0.135 £ 0.0023A
0.134 + 0.0022A
0149 + 0.002bA

0.159 + 0.001™*
0.152 £0.001¢A
0.135 £0.0012A
0.135 + 0.0022A
0.134 + 0.0012A
0.148 + 0.002bA

The first day Sample
0.158 £0.0024A T1
0.152 £0.001¢A T2
0.135 £0.0022A T3
0.135 + 0.0022A T4
0.135 = 0.0023A TS5
0.148 + 0.002bA T6

Different lowercase Latin letters in each column and different uppercase letters in each row indicate differences at the 95%
significance level.: T1 (%8 stevia); T2: (%4stevia); T3: (%8inulin + %8sugar); T4: (%4inulin + %8sugar); T5:
(%4stevia+%d4inulin); T6: (%8sugar, control sample).
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Figure6. Sensory evaluation results of cocoa milk samples

Different lowercase Latin letters in each column and different uppercase letters in each row indicate differences at
the 95% significance level: T1 (8% stevia); T2: (4% stevia); T3: (8% inulin + 8% sugar); T4: (4% inulin + 8%
sugar); T5: (4% stevia+4% inulin); T6: (8% sugar, control sample)

éu@wﬁuemwﬁﬁﬁ.w\ﬁd«ﬁb
e 50 SR s e NS 6 (K55 sl 5
b}&@wjﬂﬂ.ob&‘.)&o)[ﬁ

WMTL : Lol ol WS 5 S 00 gls gl 4 a5 L
(K5 %8 + 0] 501 %8) 1 T3 «(L il %4) T2 «(L sl
4%+0 ol 4%) TS ([ a %8+ o Jaul %4) T4
(Aals &0l S5 %8) T6 <( ) 5

LS @l Ols (o (b AT B e od lde 1] 4
3505 Ol 4155
T4 5TS sl iy & pdsul ol sla 4l )
Vs ¥ oo St ol eSS s
35 (SIS 555
Cond TS 3 T4 sla & g0d it 5 pH Ol5 =Y
By s eSS b plew

s (LETE gnd s bose oS i T

YYY¥

j&)t@ﬁbtﬁbj#;\@)‘@wu{ﬂ;\)b}m&k
0 Wy g 5 T aigad A3l o dald & 50l (IS
Y ) Wged e s psd plie 03 e SleSHs B
Lo Log skl o 2eS Ll e eSSy 00
Lol & pe5 b SIS 5 gls el glaslnel (Sl
Ssbae Ml Ao )3 A0 Oliabsl mlawe s Gobl ksl

(P<0.05) xlw S99
S oY

08 O S3P5S5 ol adis ol bl 2 ol 5l
SEseSr 3 S ol )l glis c‘wp 35 ol
j))lbOu\ebj)ﬁ&w@‘;‘\ﬁjcmu&wmjﬁ‘
don 55 L Shadids R 5 0T H4les S oS o

o i 58 e
oo S Ol a4 Oy e 1y b eas s
3 e b bl Zel S5 S BLSI ol SN s
= Pl 338 oy 53 ol Slas e
oot S ol S e il



w BB el e s ol S5 ol e 2

UL 5 s 5

Aol &sad 5 S Sl b s plo 4
als by sl o 2

bl 5l Ko s Olss 4 sl 5l -V

e SHE b a5 s SE Kl Olge

Mob@w‘d‘j&&fﬁ

@Lu -0

[1] Parvarei, M. M., Fazeli, M. R., Mortazavian,

A. M., Nezhad, S. S., Mortazavie, S. A.,
Golabchifar, A. A., & Khorshidiang, N. (2021).
Comparative  effects of  probiotic and
paraprobiotic addition on microbiological,
biochemical and physical properties of yogurt.
Food Research International, 140(1), 110030.

[2]Parvarei, M. M., Khorshidian, N., Fazelic, M.

R., Mortazavian, A. M., Nezhad, S. S., &
Mortazavie, S. A. (2021). Comparative effect of

probiotic and paraprobiotic addition on
physicochemical, chemometric and
microstructural properties of yogurt. LWT,

144(1), 111177,

[31 Alizadeh, A. (2022). Mango nectar as a

substrate for L. Plantarum: effect of stevia and
inulin on probiotic viability and physico-
chemical properties of the synbiotic product.
Food Measure, 15(1), 4226-4232

[4]Wang, Z., Fan, J., Wang, J., Li, Y., Li Xiaob,

D. D.,, & Wang. (2016). Protective effect of
lycopene on high-fat diet-induced cognitive
impairment in rats. Neuroscience Letters ,(v)syv ,

NAV-VA0

[51 Majzoobi, M., Mohammadi, M., Mesbahi,

G., & Farahnaky, A. (2019). Feasibility study of
sucrose and fat replacement using inulin and
rebaudioside A in cake formulations. Wiley,
49(5), 468-47.

YYo

SIS sl 355 55 TB wsed a3 Sy s Olje ¥
Rl i oK 5, Y Sl e T3 &l
Dl 4ses

S0 4 by 55 GOMS sy Olis (S -0
ke 3l e s Il 5y 5 T4, T5 T3 cls
By s 250 GOS0l

5 S8l (S, b ko) e b oL -F
LT a5 51 s e oS 5l 0L (IS 500

T1 djfu. ‘_;_9 Ju.:}u )‘J J.;u ) v d\)b

[6iwan, X., Guo, H., Liang, Y., Zhou, C., Liu,

Z., Li, K., Wang, L. (2020). The physiological
functions and pharmaceutical applications of
inulin: A review. Carbohydrate Polymers,
246(1), 116589.

[71 Beikzadeh, M., Peighambardoust, S. H.,

Beikzadeh, S., & Rad, A. H.-. (2020). Effect of
Inulin, Oligofructose and Oligofructose -
Enriched Inulin on Physicochemical, Staling,
and Sensory Properties of Prebiotic Cake. KUAT

[8] Fuad, & Prabhasankar. (2010). Role of

ingredients in pasta product quality: A Review
on recent Development. Critical Reviews in food
science and nutrition, 50(8): 787-798.

[9]1 Schiatti-Sisd, I. P., Quintana, S. E., &

Garcia-Zapateiro, L. A. (2022). Stevia (Stevia
rebaudiana) as a common sugar substitute and its
application in food matrices: an updated review.
J Food Sci Technol, 11(1), 24-40.

[10] Fan, Breidt, F., Price, & Pérez-Diaz. (2017).

Survival and Growth of Probiotic Lactic Acid
Bacteria in Refrigerated Pickle Products. Journal
of Food Science, 82(1), 167-173.

[117 Nematollahia, A., Sohrabvandib, S.,

Mortazavian, A. M., & Jazaeri, S. (2016).
Viability of pro'biotic bacteria and some
chemical and sensory characteristics in cornelian
cherry juice during cold storage. Electronic
Journal of Biotechnology, 21(1), 49-53.



VEY OLT Y op50 VY osled

[121Ruhi.M,Mohammadi.R,Sarlak.Z, Taslimi.A,

Zabihzadeh and
Mortazavian.A.M.015).Investigating the
biochemical, microbiological and sensory
characteristics of synbiotic cocoa milk. Journal
of Nutritional Sciences and Food Industry of
Iran, 10(2), 47-58.

[131Salimian, S., Khosroshahi, A., & Zomorrodi,

S. (2016). The Effect of Type and amount of
Three Different Stabilizers on  Stabiity,
Rheological and Sensory Properties of
Chocolate Milks. JOURNAL OF FOOD
RESEARCH (UNIVERSITY OF TABRIZ),
22(2), 165-173.

[14] Zhu, Y., Bhandari, B. & Prakash, S. (2020

)Relating the tribo-rheological properties of

chocolate flavoured milk to temporal aspects of
texture. International Dairy Journal, 110, 104-

794

[15]Khorami, M., Hosseini P

&Motamedzadegan, A. (2013). The effect of
basil seed gum on the stability, rheological
behavior and particle size of whey protein
isolate emulsions, Journal of Food Processing
and Storage, 2, 91-114..

[16] Prakash, S., Huppertz, T., Karvchuk, O., &

Deeth, H. (2010). Ultra-high-temperature
processing of chocolate flavoured milk. Journal
of Food Engineering, 96(1), 179-184.

[17] Razavizadeh, A. & Tabrizi, P. (2021).

Characterization of fortified compound milk
chocolate with microcapsulated chia seed oil.
LWT- Food Science and Technology, 150, 111-
993.

A4



JFST No. 141, Vol. 20, November 2023

ABSTRACT

Homepage:www.fsct.modares.ir

Journal of Food Science and Technology (Iran)

Scientific Research

Investigating the physicochemical and sensory properties of synbiotic cocoa milk
containing "inulin, stevia and lactobacillus plantarum"

H.Moayedi® , E.Hosseini** ,Gh.Assadi’

1-M.SC. M. Sc. Student of Food Science & Technology, Science and Research Branch, Islamic Azad University,

Tehran, Iran

2-Professor of the College of Food Science & Technology, Science and Research Branch, Islamic Azad University,

Tehran, Iran

3-Assistance prof of the Department of food science & and Technology science and research Branch ,Islamic Azad

University, Tehran,Iran

ABSTRACT

ARTICLE INFO

Today, there is a great desire to consume superfoods. Among them, foods and drinks
containing probiotics and prebiotic compounds are also important. Probiotics are known as
live microorganisms that balance the host's microbial flora in sufficient quantities. Most
probiotic microorganisms are lactic acid bacteria such as Lactobacillus plantarum,
Lactobacillus casei, Lactobacillus acidophilus and Streptococcus lactis. Inulin is a sugar
compound and is indigestible or with little digestibility and has prebiotic properties, and as
a source of carbon or energy, it selectively causes the growth or activity of probiotics.
Cocoa milk is one of the flavored milks and high amounts of sugar are used in its
formulation. Using other sweeteners as a substitute can lower the amount of calories
consumed by the consumer and prevent some diseases such as diabetes and obesity. Stevia
is a di-terpene glycoside, which is 300 times sweeter than sugar. In this research, stevia
was used as a substitute for regular sugar and inulin as a prebiotic in the production of
synbiotic cocoa milk with Lactobacillus plantarum, and 6 samples were prepared and
coded; Samples include T1 (%8 of stevia); T2: (%4 of stevia ); T3: (%8 of inulin %8 of
sugar); T4: (%4 of inulin + %8 of sugar); T5: (%4 of stevia + %4 of inulin); T6: (%8 of
sugar, control sample) per amount of milk consumed (3 liters of milk). The viability of
probiotics, pH, acidity, Brix, viscosity, sedimentation rate and sensory evaluations of the
samples were investigated on the first, third and seventh day of production. According to
the results obtained from the research, samples containing inulin, especially T5 and T4
samples, had more live probiotics after 3 and 7 days of storage. In addition, the pH and
acidity of these samples were lower and higher than other samples, respectively. The
highest Brix was related to sample T6 (control) and the viscosity of sample T6 on the first
day of storage and sample T3 after 7 days of storage was higher than other samples. The
lowest amount of sedimentation was related to samples T3, T4, T5 on the first day and
after the storage period. Sensory evaluations (aroma, taste, color, texture and Total
acceptance) showed that the samples did not have statistically significant differences, but
the T1 sample had a lower score than the other samples and the control sample had the
highest score.
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