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Figl The pH changes in samples of sterile milk
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Fig 2The Acidity changes in samples of sterile
milk containing different stabilizers during the
storage period ( (Control (0% hydrocolloid), T,
(0.01%Carboxymethylcellulose), T, (0.02% «-
carrageenan), T; (0.01%Carboxymethylcellulose,
0.02% «-carrageenan)),(Means followed by
different letters (A—Z) show significant different
(P<0.05) between treatments at the same time and
means followed by different letters (a—z) show
significant different (P<0.05) during storage period
at a same treatment).

SN s Jsb s pH ol cle dn, o B w
a.,\:.g::.é &5‘}@‘))&2[4 QJM:.AL):«;S\} g:ﬂ_éfl:ib.lgyf
9 uﬂf}ﬁ\ ;j:SY ‘6\ Ajgj 6& M\.KJ) J.:g.oj )L'S BL
Aol s BB olie sbml o 5 050 0 S
pH Lials (ol pH 2als Lol fole oS 558 o SKa )
LI e S (8 Lsm SIS 4 by Ll
sl 05y, 002 ol 4 e 53 0Dl siuds L
DWVIssepH ials

aydesl 5 PH 3 s pre Splis 0y pde 4 g L
Sl slS oda ald b oaslie 3 ol Hlad gla 4500
iy e L6 GRS LK s sk fae eSS
a3l (g 0,55 Jsb s (SsY gla (g 5L
Aals b sl @0 PH 55 YT Jl 55 0K 5 ol
S Ll Gdss OO bl [E] s S S8 VAT
PH (208 5 (6,00 s s @500 4 edS S e 03553
Wl Geos s S LIS 053 (B i sl 4
55 OLes 5 Salsosls 2als Y w1, pH
~pH pedS sla S b gy s YY0 L
pHﬁéJ\J@M);UMQ\JZ:—\N Gssl Ls S 58



oS 55 5 OLSLELE sla s 5 um 36

OlKan 5 455l Ll

e b 4 eSO Ao s OLSLIS LIS 5 ke e
53 s doys o eS (p0.05) il asl rals (gl
sdalie als gl 53 gy s o mio 5T &gl
adly Js(PH 6.7) 036 3 55 555 sl Joe 43 S
b 5> pH Sl bl s b b e 0 olas
S 5 SIRLL e dS O B 5 (IS 050
GRS e e (e B gt e B3 Gl s
oxlm 5 b gl dsed ol SR s s
5 b OLSLILE Sl S uSlen  OLSISLS
om S A e J5 sl sl il s gls
5 OLSLELE sl 3 e Lo oo L L bl
i AL e s, S ol Bele s
23 e b L S s Olge @ Sl die S S
Gl e O ol L il g edd 8 e S
o 4Bl A g glaslle sbal Loy ol an)Sss

XY 3 YV IS o oy IS 5 o (5L ol

Se dime nt {%0)

mDay 1
EDay 10

# Day 20

Control T1 T2 T3

Treatments

Fig 4The sedimentation percentage changes in
samples of sterile milk containing different
stabilizers storage ( (Control (0% hydrocolloid), T,
(0.01%Carboxymethylcellulose), T, (0.02% «-
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different letters (A—Z) show significant different
(P<0.05) between treatments at the same time and
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significant different (P<0.05) during storage period
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Fig 6The electerical conductivity changes in
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Fig 5The viscosity changes in samples of sterile
milk containing different stabilizers storage (
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ABSTRACT

ARTICLE INFO

With the increasing awareness of consumers regarding the health effects of
calcium, the enrichment of dairy products with calcium has increased. However,
adding calcium salts to sterile milk can cause milk instability and increase
sedimentation. In this research, the effect of adding hydrocolloids of
carboxymethyl cellulose (0.01%), kappa carrageenan (0.02%) and a mixture of
carboxy methyl cellulose and kappa carrageenan on the physicochemical and
sensory properties of calcium-enriched sterile milk was investigated. The results
indicated that the addition of carboxy methyl cellulose and kappa carrageenan
had no significant effect on the pH, acidity, and electrical conductivity of milk
samples (p>0.05), but during the storage period, the pH of the samples
decreased, and their acidity and electrical conductivity increased significantly
(p<0.05). The maximum thermal stability was observed in the first treatment
(0.01% carboxymethyl cellulose and 0.15% calcium citrate) and the third
(0.01% carboxymethyl cellulose, 0.02% capacarrageenan and 0.15% calcium
citrate), while Control samples and the second treatment (0.02%
capacarrageenan and 0.15% calcium citrate) had less thermal stability.The
results showed that in all the samples, the percentage of precipitation increased
significantly with increasing storage time (p<0.05), but in the treatment samples
and in the presence of carboxy methyl cellulose hydrocolloids and kappa
carrageenan, the percentage of calcium precipitation decreased and viscosity
increased significantly (p<0.05). It seems that the sediment consists of
accumulations of proteins or protein particles of different sizes that are
precipitated together with calcium and phosphate under the influence of gravity.
Evaluation of overall acceptance determined that the control sample and the first
treatment were the most acceptable among the tested treatments. It seems that
the reduction of sediment in the first treatment and its lower viscosity compared
to other treatments have been effective in increasing the overall acceptance
score of the first treatment in terms of evaluators.

Article History:

Received 2022/ 07/ 14
Accepted 2022/ 11/ 21

Keywords:

Milk,

Sterile,

Heat stability,
Hydrocolloid and calcium.

10.22034/FSCT.19.131.291
DOR: 20.1001.1.20088787.1401.19.130.21.0

*Corresponding Author E-Mail:
marjanehsedaghati@yahoo.com

Y



