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Table 1 The pH of different samples” of cow and goat milk ice cream containing cinnamon and
cardamom essential oils during 21 days of storage

Days
Samples 1 11 21
Ice cream made with cow milk 6.84+0.03**  6.82+0.02**  6.83+0.02*
Ice cream made with goat milk 6.65+0.03"*  6.60+0.04**  6.60+0.03"*
0 . .
%0.05 + Ice. cream made W}th cow milk 6.62 +0.02°A 6.57 001" 6.50 +£0.03¢C
Cinnamon essential
o . .
0.05% + Ice cream made w1.th cow milk 6.53 + 0,04 6.43 +0 04 6.33 + 0.02
Cardamom essential
o . .
0.05%+ Ice cream made with goat milk 6424003  634£001%® 628002
Cinnamon essential
o . .
0.05%+ Ice cream made with goat milk 6.18 £0 03 6.11 + 0.03® 6.04 + 0.04

Cardamom essential

*Means with different letters in each row (uppercase) and column (lowercase) indicate a significant difference at
(p <0.05).
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Table 2 Acidity level (in terms of lactic acid percentage) of different samples* of cow and goat milk ice

cream containing cinnamon and cardamom essential oils during 21 days

Days
Samples 1 11 21
Ice cream made with cow milk 2.47£0.03*A 2.49 £0.02°4 2.49 +0.03*
Ice cream made with goat milk 2.50 £0.02°%* 2.51£0.03%4 2.50 £0.03*
%0.05 + Ice. cream made w¥th cow milk 253 40,02 2554001 256+ 0,024
Cinnamon essential
0.05% + Ice cream made with cow milk 2564003 259+ 0.01% 263 +0.01%8
Cardamom essential ’ ’ ’ ’ ’ ’
0.05%+ lce.cream made wi'th goat milk 255 £0.03% 2584 0.0 260 £0.02%4
Cinnamon essential
N . .
0.05%+ Ice cream made with goat milk 258 +0.02°A 260 + 0 02°AB 2644001

Cardamom essential
*Means with different letters in each row (uppercase) and column (lowercase) indicate a significant difference at
(p <0.05).
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Table 3 Total solids content (in percentage) of different samples* of cow and goat milk ice cream
containing cinnamon and cardamom essential oils during 21 days
Days

Samples

1

11

21

Ice cream made with cow milk
Ice cream made with goat milk
0.05 + Ice cream made with cow milk
Cinnamon essential %

Ice cream made with cow milk
0.05% Cardamom essential+
Ice cream made with goat milk
Cinnamon essential 0.05%+
Ice cream made with goat milk
Cardamom essential 0.05%+

37.58 £0.03**
43.69 +0.01"*

37.62 +0.03%A
37.65 +£0.02°A
4373 +£0.019

43.75 £ 0.01%*

37.60 + 0.03**
43.70 +0.03%*

37.63 +0.03%4
37.67+£0.01%4
43.74 +0.02%

43.75+0.03"

37.60 + 0.02**
43.71 +£0.02%

37.64 + 0.02%4
37.66 + 0.02°4
43.76 + 0.03%4

43.76 + 0.029°

*Means with different letters in each row (uppercase) and column (lowercase) indicate a significant difference at

(p <0.05).
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Table 4 Fat content (in percentage) of different samples* of cow and goat milk ice cream containing

do 4o > g2 u‘J.:A Q‘M—i—f

different concentrations of cinnamon and cardamom essential oil during 21 days

Days
Samples 1 11 21
Ice cream made with cow milk 10.60 +0.03** 10.63 £0.02** 10.60 +£0.01**
Ice cream made with goat milk 10.90 £0.02°4 10.94 £0.02% 10.93 +0.03%4
%0.05 + Ice cream made with cow milk 10.70 = 0.02%* 10.70 + 0,04 10.67 + 0.03%

Cinnamon essential

0.05% + Ice cream made with cow milk
Cardamom essential

0.05%+ Ice cream made with goat milk
Cinnamon essential

0.05%+ Ice cream made with goat milk
Cardamom essential

10.60 + 0.03*
11.00 £0.02°4

10.90 +0.04%

10.57 + 0.02**
11.05+0.01™

10.95 +£0.03°*

10.59 +0.01**
11.00 + 0.04%4

10.93 +0.02%4

*Means with different letters in each row (uppercase) and column (lowercase) indicate a significant difference at
(p <0.05).
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Table 5 Viscosity (in terms of centipoise) of different samples” of cow and goat milk ice cream
containing cinnamon and cardamom essential oils during 21 days

Days
Samples 1 11 21
Iee cream made with ) 4} e 215.40 42.05% 220.80 42.07°
cow milk
Iee cream made with ) 1, | 4g0a 229.60 + 1.27" 232.50 +1.14C
goat milk

Ice cream made with
%0.05 + cow milk
Cinnamon essential
Ice cream made with
0.05% + cow milk
Cardamom essential
Ice cream made with
0.05%+ goat milk
Cinnamon essential
Ice cream made with
0.05%+ goat milk
Cardamom essential
*Means with different letters in each row (uppercase) and column (lowercase) indicate a significant difference at
(p <0.05).
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217.10 £ 1.10%* 230.10 + 1.358 237.40 £1.67°

220.40 + 1.13* 236.50 +£1.27°® 241.60 + 1.33%€

229.60 +1.02% 240.20 + 1.14%® 246.60 +1.22°¢

234.70 £1.03%* 249.10 £1.18%® 260.10 £1.26
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Table 6 Hardness (N) of different samples of cow and goat milk ice cream containing cinnamon and
cardamom essential oils during 21 days
Samples Days

1

11

21

Ice cream made with cow milk

Ice cream made with goat milk

Ice cream made with cow milk
Cinnamon essential 70.05 +

Ice cream made with cow milk
0.05% Cardamom essential+

Ice cream made with goat milk
Cinnamon essential 0.05%+

Ice cream made with goat milk
Cardamom essential 0.05%-+

22.50 £0.15**
27.50 £ 0.25%

25.00 + 0.35°*

2530 +0.22%

30.10 +0.17%

30.40 + 0.15%

2420+ 0.2%
30.50 +0.17°®

28.50 + 0.27°®

28.90 +0.18"®

34.30+0.13%

36.50 + 0.23°8

28.10 £ 0.37°¢
33.30 + 0.45%

30.10 £ 0.11%¢

31.20 +0.14%

38.20 £0.22°C

40.00 + 0.43

*Means with different letters in each row (uppercase) and column (lowercase) indicate a significant difference at

(p <0.05).
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Table 7 Overrun content (in percentage) of different samples” of cow and goat milk ice cream containing
cinnamon and cardamom essential oils during 21 days

Samples

Ice cream made with cow milk
Ice cream made with goat milk
Ice cream made with cow milk
Cinnamon essential %0.05 +
Ice cream made with cow milk
0.05% Cardamom essential+
Ice cream made with goat milk
Cinnamon essential 0.05%+
Ice cream made with goat milk
Cardamom essential 0.05%+

Days
1 11 21
53.30 £1.10°* 51.00 £0.75°® 46.00 + 2.07°C
50.50 +0.25%* 47.00 + 0.93%8 43.00 +0.48°¢
50.20 + 0.29** 46.30 + 0.41°8 40.20 + 0.71°¢
50.00 +0.63% 45.70 + 0.568 39.70 + 0.36%

48.50 +£0.22°A 44.00 +1.03% 35.40 +0.94°¢

48.00 + 0.25% 43.20 +0.18% 34.10 £0.86°C

*Means with different letters in each row (uppercase) and column (lowercase) indicate a significant difference at
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(p <0.05).
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Blce cream made with cow milk

Hlce cream made with goat milk

[1/]

@0 .05% Cinnamon essential+Ice cream with
| cow milk

T
E |

B0.05% Cardamom essential + Icecream
with cow milk

[0.05% Cinnamon essential + Ice cream
with goat milk

S L

o
1

E0.05%Cardamom essential + Ice cream
with goat milk

Storage period

Fig 1 Color score of Cow and goat milk ice creams containing cinnamon and cardamom extracts during 21 days of
storage. (Different letters for each attribute indicate a significant difference in the 5% confidence level
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a 8 Ice cream made with cow milk

B [ce cream made with goat milk

@ 0.05%Cinnamon essential+Ice
cream with cow milk

Texture score

B0.05% Cardamom
essential+Icecream with cow milk

B 0.05% Cinnamon essential+ Ice
cream with goat milk

T, o

B 0.05% Cardamom essential+ Ice
cream with goat milk

]
]

Storage period

Fig 2 Texture score of Cow and goat milk ice creams containing cinnamon and cardamom extracts during 21 days of
storage. (Different letters for each attribute indicate a significant difference in the 5% confidence level

5 ap Blce cream made with cow milk
45 a5
e a . .
4 Gt — B ce cream made with goat milk
i BE
35 4 i 4c D (B
© : 258 u Uz
Lk i . . .
8 3 i TR B0.05% Cinnamon essential + Ice cream with
T " .
2 i 5 cow milk
5 25 i, i
W ot . .
= 2 ik s B80.05% Cardamom essential + Ice cream with
— b ! e, .
P it 4L cow milk
Tat e,
L5 4 54 3
| i g 0.05% Cinnamon essential+ Ice cream with
_'-:Ej 5 goat milk
R o 00.05% Cardamom essential+ Ice cream with
U goat milk

Storage period

Fig 3 Flavor score of Cow and goat milk ice creams containing cinnamon and cardamom extracts during 21 days of
storage. (Different letters for each attribute indicate a significant difference in the 5% confidence level

5 Ice cream made with cow milk
45 a
: 1 C a
4 :-:3 B]ce cream made with goat milk
2 35 ef
g R
i 3 :_':: — 00.05% Cinnamon essential+Ice cream with
£ 25 i = cow milk
. — - MR | ]
° S =
g 2 :_':: = B0.05% Cardamom essential+ Ice cream
g 15 ::: | ] with cow milk
Q MR | ]
< 4 :E: — [0.05% Cinnamon essential + Ice cream with
S, —] t milk
05 = goat
0 [@0.05% Cardamom essential + Ice cream
1 1 29 with goat milk

Storage period

Fig 4 Acceptability score of Cow and goat milk ice creams containing cinnamon and cardamom extracts during 21
days of storage. (Different letters for each attribute indicate a significant difference in the 5% confidence level
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Ice cream, as a frozen dairy product, has high nutrition values
which is consumed extensively throughout the world. In this study,
the physicochemical and sensory properties of two types of ice
cream (produced from goat and cow milk) containing cinnamon and
cardamom essences were investigated. The results showed that the
cardamom essence reduces pH and overrun and increases total solid
more than cinnamon essence, whereas the effect of cinnamon
essence on the fat content was more so that the maximum fat
content was due to goat milk ice cream containing this essence. On
the other hand, Hardness and viscosity of goat milk ice cream was
significantly higher than cow milk ice cream and adding essences
insignificantly also increased these factors. Also, the sensory
evaluation results show that adding cinnamon essence leads to
production of ice cream with better sensory properties. In final, it
can be stated that the use of goat milk and also plant essences in ice
cream production could increase the desirable properties of this
product.




