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2. A free-oxygen absorber coupled with high-barrier material
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3. Puncture test
4. Load cell
5. Rancidity
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Figure 1 Changesin moisture content ofdry
ice cream in different packagingat-18°C *

—— Polyethylene under normal atmosphere/Cardboard
—&— Polyethylene under vacuum/Cardboard
—a— Cardboard (control)
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Figure 2 Changes in moisture content ofdry
ice cream in different packagingat +8°C *

—— Polyethylene under normal atmosphere/Cardboard
—&— Polyethylene under vacuum/Cardboard
—#&— Cardboard (control)
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Figure 3 Changes in moisture content of dry
ice cream in different packagingat +28°C *

*All data represent the mean of 3 determinations
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Table 1 The chemical composition of
dry ice cream

Composition Amount (%)
Moisture 14.16+ 0.213
Protein 4,76+ 0.217
Fat 248 £0.421
Ash 1.00 + 0.000
Mean £ SD; n=3
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® Polyethylene under vacuum/Cardboard
®m Polyethylene under normal atmosphere/Cardboard
B Cardboard (control)
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Figure 7 Changes in acidity of dry ice cream
in different packaging at -18°C *

B8 Polyethylene under vacuum/Cardboard

H Polyethylene under normal atmosphere/Cardboard
B Cardboard (control)
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Figure 8 Changes in acidity of dry ice cream in
different packaging at +8°C >

= Polyethylene under vacuum/Cardboard
= Polyethylene under normal atmosphere/Cardboard
B Cardboard (control)
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Figure 9 Changes in acidity of dry ice cream in

different packaging at +28°C *

*All data represent the mean of 3 determinations
A€ Indicate significant differences at 0.05 level (P< 0.05)
between the different packaging in one storage day
¢ Indicate significant differences at 0.05 level (P< 0.05)
between the different days in one packaging

PH ol s

(Sisiy S 315 DL Laesls il 4 5l Jeol il
53 PH P< ) 55 4ls cme PH Ol uis 555 Oles 5 Lo
Lot g0 a2 00 5 Lo aw a0 biaise sl
BB L s pl 8 il LalS Ly, Kol eS8
D] (T 0Les 5 sy slaiassy 5l lols
Gl sladges sy5e 53 [YY] (084Y) OLKes 5 ,lsSs
w b o pte Sl Shlle oy
23058 ol a3 YA les 53 el (61K (slad se
PH 2als o o (6K slos l 31 L s osle o

= Polyethylene under vacuum/Card board
W Polyethylene under normal atmosphere/Cardboard
B Cardboard (control)

pH

Time, d

Figure 4 Changesin pH of dry ice cream in
different packagingat -18°C *

® Polyethylene under vacuum/Cardboard
m Polyethylene under normal atmosphere/Cardboard
m Cardboard (control)

Time, d

Figure 5 Changes in pH of dry ice cream in
different packaging at +8°C *

@ Polyethylene under vacuum/Cardboard
m Polyethylene under normal atmosphere/Cardboard
®m Cardboard (control)
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Time, d

Figure 6 Changes in pH of dry ice cream in
different packaging at +28°C *

*All data represent the mean of 3 determinations
A€ Indicate significant differences at 0.05 level (P< 0.05)
between the different packaging in one storage day
* Indicate significant differences at 0.05 level (P< 0.05)
between the different days in one packaging




B bt 55 ol S S ey LG

OLlan 5 Lisl, LS

< Polyethylene under vacuum/Cardboard
m Polyethylene under normal atmosphere/Cardboard
A Cardboard (control)
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Figure 10 Changes in free fatty acid content of
dry ice cream in different packaging at -18°C *

< Polyethylene under vacuum/Cardboard
B Polyethylene under normal atmosphere/Cardboard
4 Cardboard (control)
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Figure 11 Changes in free fatty acid content of
dry ice cream in different packagingat +8°C *

© Polyethylene under vacuum/Cardboard
B Polyethylene under normal atmosphere/Cardboard
A Cardboard (control)
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Time, d

Figure 12 Changes in free fatty acid
content of dry ice cream in different
packaging at +28°C *

*All data represent the mean of 3 determinations
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B Polyethylene under vacuum/Cardboard
W Polyethylene under normal atmosphere/Cardboard
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Figure 13 Changes in peroxide value of dry ice
cream in different packagingat-18°C *

B Polyethylene under vacuum/Cardboard
W Polyethylene under normal atmosphere/Cardboard
B Cardboard (control)
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Figure 14 Changesin peroxide value of dry ice
cream in different packagingat +8°C *

8 Polyethylene under vacuum/Cardboard
MWPolyethylene under normal atmosphere/Cardboard
B Cardboard (control)

g 20 S —
j=2]
=3
o~ 15 E
% Ab
£
é’ 10 - Bb
§ Cb
g 5 4
2 ¢ Ac Ac
<
I
g oot
0 .5 10
Time, d

Figure 15 Changesin peroxide value of dry ice
cream in different packagingat +28°C *

*All data represent the mean of 3 determinations
A€ Indicate significant differences at 0.05 level (P< 0.05)
between the different packaging in one storage day
> Indicate significant differences at 0.05 level (P< 0.05)
between the different days in one packaging
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Table 2 Changes in firmness (N) of dry ice cream in different packaging at -18°C *

Packaging
ardboar olyethylene under norma olyethylene under
Cardboard Polyethyl d | Polyethyl d
(control) atmosphere/Cardboard vacuum/Cardboard Time, d
0.079+ 0.000 A° 0.079 £ 0.000 #° 0.079 % 0.000 A¢ 1
0.261 + 0.056 A% 0.188+ 0.031 A% 0.286+ 0.077 A« 15
0.364 + 0.061 A% 0.245+ 0.033 A% 0.545 + 0.061 A 30
0.512 + 0.107 AB%® 0.414 + 0.103 B® 0.842+ 0.075 A% 45
0.725 +0.169 B2 0.555 + 0.053 B2 1.151 +0.159 42 60

Table 3 Changes in firmness (N) of dry ice cream in different packaging at +8°C *

Packaging

Cardboard Polyethylene under normal Polyethylene under

(control) atmosphere/Cardboard vacuum/Cardboard
0.079 + 0.000 #° 0.079 + 0.000 A° 0.079 + 0.000 #¢ 1
0.430 + 0.114 A% 0.149 + 0.031 A 0.291 + 0.025 A% 10
0.597 +0.127 A 0.206 + 0.036 A 0.521 +0.108 A¢ 20
0.709 + 0.203 A4 0.315 + 0.109 A 0.633 + 0.075 A 30
12.770 + 1.017 A¢ 0.545 + 0.077 1.018 + 0.187 B 40
13.865 + 0.519 A° 0.770+0.212 <@ 1.398 + 0.297 B 50
16.172 £ 0.162 - 1.617 +0.292 B2 60

Table 4 Changes in firmness (N) of dry ice cream in different packaging at +28°C *

Cardboard Polyethylene under normal Polyethylene under
(control) atmosphere/Cardboard vacuum/Cardboard
0.079 + 0.000 AP 0.079 + 0.000*® 0.079 + 0.000 *°
0.079 + 0.000 A° 0.079 + 0.000 4# 0.155 + 0.012 A%
2.460 + 0.567 0.407 £ 0.02552 0.244 + 0.023 B2 10
- - 0.411+0.035® 15
- - 0.553 +0.0302 20

*Mean + SD; n=3
AC Indicate significant differences at 0.05 level (P< 0.05) between the different packaging in one storage day
¢ Indicate significant differences at 0.05 level (P< 0.05) between the different days in one packaging
-: Unable sampling
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Table 5 Changes in total count (Log 10 cfu/g) of dry ice cream in different packaging at -18°C *

Packaging
Polyethylene under normal Polyethylene under
Cardboard (control) atmosphere/Cardboard vacuum/Cardboard Time, d
2.30+0.301 A 2.30 £ 0.301 *° 2.30 +0.301 "¢ 1
3.47 +0.008 A 2.66 + 0.055 B2 2.10+0.173 %® 15
3.02+0.023 4 2.56 + 0.072 B® 2.10+0.173® 30
2.66 + 0.055 A° 2.41 +0.101 Bb° 2.10+0.173 %® 45
2.00 +0.00 &° 2.25+0.241 ¢ 2.00 + 0.000 B° 60

Table 6 Changes in total count (Log 10 cfu/g) of dry ice cream in different packaging at +8°C *

Packaging
Cardboard Polyethylene under normal Polyethylene under
(control) atmosphere/Cardboard vacuum/Cardboard Time, d
2.30 +0.301 A 2.30 £ 0.301A¢ 2.30 £ 0.3017° 1
2.72 +0.046 ~° 2.35+0.101 5 2.20+0.173% 10
2.86 + 0.033 A 2.51 +0.072 B8« 21040173 20
3.05 + 0.057 A% 2.69 + 0.088 B¢ 2.10+0.173° 30
3.09 +0.01942 2.92 +0.029 5 2.10+0.173% 40
3.13+0.019% 3.36 £ 0.010"* 2.20+0.173% 50
3.20 + 0.027 - 2.20+0.1735 60

Table 7 Changes in total count (Log 10 cfu/g) of dry ice cream in different packaging at +28°C *

Packaging
Cardboard Polyethylene under normal Polyethylene under
(control) atmosphere/Cardboard vacuum/Cardboard Time, d
2.30 +0.301%° 2.30+0.3017° 2.30+0.3017P 1
2.98 £ 0.070° 2.51+0.072° 2.35+0.101° 5
3.25+0.241" 3.02 £ 0.023% 2.25+0.241° 10
- - 2.08+0.088° 15
- - 2.96 +0.026° 20

*Mean + SD; n=3
A€ Indicate significant differences at 0.05 level (P< 0.05) between the different packaging in one storage day
¢ Indicate significant differences at 0.05 level (P< 0.05) between the different days in one packaging
-: Unable sampling

SIS ol 8l am s +YA gl s pie/ Dt s
5SS Sl langte sl A8 ealie (et 5 SIS
Al Lo SISy D3 el Gty Sladisad D3 e
53 edd gduatey el 53 5 i skel Jpens
035 Wb e a5 feS e 5 e/ Dt LSl L
52 edd ikt Sladisel 3 e 5 SS oled
5 Ladged 53 Vb Casb) ddel Jsane jieadl Cod 1L
e (Jlie gy gluates ke 3 O3St Oal L

ol Shodnn LSUM"’}“‘” B )w B LS._S J)L«.»; QJ}:‘)?:“L”:

e g S8 Pl
Lo gty Sl baasls uilsly o 5l Jol> i G
Sagme e 5 KS led Sl g Ok
3 S Sioled (S glos I L sy (P<eeY)
ot a3 L3 w8 53 3L Rl 8 e
AVl gl dsl slass, sy IS lses 4x S
SIS AT slasas 03 Js s e 5 SIS ioled
AeadlCod G 5 el ety sbadi s
sy e 5 S Gobed VL Glls had e
OEIk D3 eld iy ladised 5 (S Gb ioees



B b Kbl S ety

OLlan 5 Lisl, LS

.W\c.\.ﬁraé)‘gi\' jq A JJ\.&-)QM‘;&;SJ;)L&;

BEEE] Q};.««Sl S5 gaJ.O Ab}.ﬂ/s}’b- (G JL?:]L)’»’ BE)

Ol s Vo] 3 Cusby Ldd el (J xS e sal

Table 8 Changes in mold and yeast count (Log 10 cfu/g) of dry ice cream
in different packaging at -18°C *

Packaging

Cardboard Polyethylene under normal Polyethylene under
(control) atmosphere/Cardboard vacuum/Cardboard
2.00 +0.000 # 2.00 + 0.000 *° 2.00 +0.000 # 1
. 1.84+0.213" . 15
. . . 30
. . . 45
. 2.10+0.173° . 60
Table 9 Changes in mold and yeast count (Log 10 cfu/g) of dry ice cream in
different packaging at +8°C *
Packaging
Cardboard Polyethylene under normal Polyethylene under
(control) atmosphere/Cardboard vacuum/Cardboard Time, d
2.00 +0.000 *° 2.00 +0.000 *° 2.00 +0.000 # 1
2.31+0.275% 2.15+0.2127° . 10
2.35+0.317 2.20+0.1737° . 20
2.15+0.275 " 2.56 + 0.072 A% . 30
. 2.82+0.038% . 40
. 2.88+0.033% . 50
. - . 60
Table 10 Changes in mold and yeast count (Log 10 cfu/g) of dry ice cream in
different packaging at +28°C *
Packaging
Cardboard Polyethylene under normal Polyethylene under
(control) atmosphere/Cardboard vacuum/Cardboard Time, d
2.00 +0.000 A° 2.00 + 0.000 A° 2.00 + 0.000 *° 1
2.31+0.275" 2.15+0.275"° . 5
. 3.86 +0.154 4 2.00 + 0.000 B2 10
- - 2.10+0.348° 15
- - 2.15+0.275° 20

*Mean + SD; n=3
A B Indicate significant differences at 0.05 level (P< 0.05) between the different packaging in one storage day
¢ Indicate significant differences at 0.05 level (P< 0.05) between the different days in one packaging
«: Not observed mold and yeast
-: Unable sampling
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==« Polyethylene under vacuum/Cardboard
e Polyethylene under normal atmosphere/Cardboard

== == == Cardboard (control)

Stiffness

Overall acceptability, Mouth feeling

Rancidity taste

Figure 15 Effect of different packaging on the
sensory features of dry ice cream in the first day
*

=== Polyethylene under vacuum/Cardboard

Polyethylene under normal atmosphere/Cardboard
= @= == Cardboard (control)

Stiffness
5,

Overall acceptability Mouth feeling

Rancidity taste § Color

Milky taste Surface

Figure 16 Effect of different packagingon the
sensory features of dry ice creamin 60th day of
storageat -18°C*

=== o Polyethylene under vacuum/Cardboard
e Polyethylene under normal atmosphere/Cardboard

= = == Cardboard (control)

Stiffness

Overall acceptability Mouth feeling

Rancidity taste Color

Figure 17 Effect of different packaging on the
sensory features of dry ice cream in 50th day of
storage at +8 °C *

=== Polyethylene under vacuum/Cardboard

Polyethylene under normal atmosphere/Cardboard

@ == == Cardboard (control)

Stiffness

Figure 18 Effect of different packagingon the
sensory features of dry ice creamin 10th day of
storage at +28 °C*

*All data represent the mean of 15 determinations
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Dried ice cream is a dairy product that is traditionally produced in Tabriz. In the case of these
traditional product has not been investigated and these research is the first scientific study on this
product. The aim of this study was investigation on the effect of vacuum packaging on the qualitative
features and shelf life of dried ice cream. In this process, dried ice cream was prepared by adding
milk, sugar, glucose syrup and shortening, and then it was packed in two different materials
(polyethylene/cardboard). The polyethylene package had been done under two different conditions
(under vacuum and under normal atmosphere). Then all the samples were kept in three different
temperatures (-18, +8 and +28°C) for 60 days and evaluated with respect to physico-chemical,
textural, microbiological and sensory properties. Moisture content and pH decreased, but acidity, free
fatty acid content, peroxide value, firmness, total count and mold and yeast count increased by
passing time and increasing storage temperature. In the case of sensory properties, by increasing of
storage time and temperature, the related scores of color, surface quality, stiffness, mouth feeling,
milky taste, rancidity taste and overall acceptability were decreased. The results showed that, although
polyethylene under vacuum/cardboard package was the most suitable package regarding to pH,
acidity, free fatty acid content, peroxide value, total count, mold and yeast count, but polyethylene
under normal atmosphere/cardboard was the most suitable package considering the features of
moisture, firmness and sensory properties. With respect to physico-chemical, textural, microbial and
sensory properties, the cardboard pack (control), was the most unsuitable package. In addition, the
results showed that the -18°C temperature was the most suitable storage temperature regarding to the
maintaining of quality and shelf life of dried ice cream.

Keywords: Dried ice cream, Vacuum packaging, Packing under normal atmosphere, Qualitative
properties, Shelf life
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