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4. Cydonia ablanga

5. Cydonia vulgaris
6. Rosaceae
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3. Lallemantia
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Fig 1 Gum made from Cydonia oblonga seed
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Fig 2 Gum made from Lallemantia royleana seed
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11. Atomic force microscopy
12. Syneresis
13. ESI (Emulsion stability index)
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7. TPA

8. Hardnes

9. Gumminess
10. Chewiness
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Table 1 The effects of levels Cydonia oblonga and Lallemantia native gums on the pH of dairy
dessert during storage.

Sample Day 1 Day 5 Day 10
Full fat 6.5567°+0.02 6.6500°°+0.02 6.4167%+0.01
Low fat 6.5500°+0.01 6.6167*%+0.01 6.3467"+0.01
0.1 Cydonia Oblonga gum 6.5133%%0.01 6.5867"°+0.01 6.5767"°+0.01
0.2 Cydonia Oblonga gum 6.54005*+£0.01 6.5867"°+0.01 6.5700%+0.01
0.3 Cydonia Oblonga gum 6.4800%*£0.01 6.5967*%"+0.00 6.4767+0.01
0.1 Lallemantia gum 6.5300%+0.01 6.6033%°+0.01 6.7133%+£0.00
0.2 Lallemantia gum 6.4567%*£0.03 6.6267°°+0.01 6.5733%°+0.01

0.3 Lallemantia gum

6.5467"+0.01

6.606725°+0.01

6.54337+0.01

* Mean numbers of three replicates and mean + SD. Different uppercase letters indicate a statistically significant
difference in each column of the table and different lowercase letters indicate a statistically significant difference
in each row of the table (P <0.05).
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Table 2 The effects of levels Cydonia oblonga and Lallemantia native gums on the dry matter of
dairy dessert during storage.

Sample Day 1 Day 5 Day 10
Full fat 32.34679°+0.02 24.51679+0.02 24.7567™+0.00
Low fat 35.6433"°+£0.00 23.1033*+0.02 23.6600™+0.01

0.1 Cydonia Oblonga gum

0.2 Cydonia Oblonga gum

0.3 Cydonia Oblonga gum
0.1 Lallemantia gum
0.2 Lallemantia gum
0.3 Lallemantia gum

31.13675+0.01
29.8067<°+£0.01
28.5633"°+0.00
31.21007+0.01
30.1167°+0.01
29.5567°°+0.01

23.58337+0.11
22.8600%+0.01
22.1700"°+0.02
23.26675+0.00
23.1833+0.01
23.1000*+0.01

23.91679°+0.00
22.85675+0.00
21.8667+0.00
23.43335+0.01
23.1700+0.01
23.0200°+0.01

* Mean numbers of three replicates and mean + SD. Different uppercase letters indicate a statistically significant
difference in each column of the table and different lowercase letters indicate a statistically significant difference

in each row of the table (P <0.05).
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Table 3 The effects of levels Cydonia oblonga

and Lallemantia native gums on the fat of
dairy dessert.

Sample Fat (%)
Full fat 3.26675+0.05
Low fat 1.5000"+0.00

1.5667°+0.05
1.4667°+0.05
1.4667°+0.05
1.5333%+0.05
1.5667°+0.05
1.4667°+0.05

0.1 Cydonia Oblonga gum

0.2 Cydonia Oblonga gum

0.3 Cydonia Oblonga gum
0.1 Lallemantia gum
0.2 Lallemantia gum

0.3 Lallemantia gum

* Mean numbers of three replicates and mean + SD.
Different uppercase letters indicate a statistically
significant difference in each column of the table

and different lowercase letters indicate a

statistically significant difference in each row of the

table (p <0.05).
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Table 4 The effects of levels Cydonia oblonga and Lallemantia native gums on the syneresis of dairy
dessert during storage.

Sample Day 1 Day 5 Day 10
Full fat 50.1067%+0.00 70.1167°°+0.00 80.3067°+0.01
Low fat 70.44339£0.02 80.11337+0.01 90.21007+0.01
0.1 Cydonia Oblonga gum 70.2167°+£0.00 80.1467°°+0.01 90.2133"+0.00
0.2 Cydonia Oblonga gum 60.1833°+0.00 69.9700°+0.01 80.2533*+£0.04
0.3 Cydonia Oblonga gum 50.1067%°+0.00 59.9067*°+0.00 70.3233%+0.02
0.1 Lallemantia gum 70.35677+0.00 80.3200"+0.02 90.2333"+0.00
0.2 Lallemantia gum 60.7100°°+0.01 70.1900%"+0.01 80.53675*+£0.00
0.3 Lallemantia gum 50.0533%°+0.00 60.1433%°+0.00 69.9067*+0.01

* Mean numbers of three replicates and mean + SD. Different uppercase letters indicate a statistically significant
difference in each column of the table and different lowercase letters indicate a statistically significant difference
in each row of the table (P <0.05).
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Table 5 The effects of levels Cydonia oblonga and Lallemantia native gums on the emulsion stability
of dairy dessert during storage.

Day 5

Day 10

Sample Day 1
Full fat 99.7533Bc+0.00
Low fat 99.5167Ac+0.00
0.1 Cydonia Oblonga gum 70.2167Ec+0.00
0.2 Cydonia Oblonga gum 99.8467Dc+0.01
0.3 Cydonia Oblonga gum 100.0000Gb=0.00
0.1 Lallemantia gum 99.8600Ec+0.01
0.2 Lallemantia gum 99.9167Fb+0.00
0.3 Lallemantia gum 100.0000G+0.00

93.3467Bb+0.00
86.6800Ab+0.01
80.1467Gb=0.01
93.4333Cb+0.01
100.0000Gb+0.00
96.7700Fb+0.01
93.5133Da+0.00
100.0000G=+0.00

86.6667Ca+0.00
73.3367Aa+0.00
90.2133Fa+0.00
86.7800Da+0.01
93.3333Fa+0.01
86.8667Ea+0.00
93.4333Ga+0.01
100.0000H+0.00

* Mean numbers of three replicates and mean + SD. Different uppercase letters indicate a statistically significant
difference in each column of the table and different lowercase letters indicate a statistically significant difference
in each row of the table (P <0.05).
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Table 6 The effects of levels Cydonia oblonga and Lallemantia native gums on the texture parameters

of dairy dessert during storage.

Property Sample Time
Day 1 Day 5 Day 10

Full fat 12.9433£0.00 8.5633%%£0.00 12.0933""+0.00
Low fat 11.6267%+0.00  15.1233"+0.00 14.8033°+£0.00

0.1 Cydonia Oblonga gum  9.7267%*+0.01 9.0033*+0.00 14.1033"£0.00
Hardness 0.2 Cydonia Oblonga gum 8.1733‘;?:0.00 13.5831%0.00 17.1067;%0.00
0.3 Cydonia Oblonga gum 9.8467°+0.00 7.9667°+0.00 9.9333%°+0.00

0.1 Lallemantia gum 14.7367"+0.00  12.7967™+0.00 11.1167°°+0.01
0.2 Lallemantia gum 13.36679°+0.00  10.7100%+0.01 10.71335°+0.00
0.3 Lallemantia gum 0.54679°+0.00 -0.1400"+0.00 -0.7367%°+0.00

Full fat 5.67679°+0.00 1.1100%*+0.01 1.3267°+0.00

Low fat 9.2300"°+0.00 5.9933"°10.00 5.1567%°+0.00

0.1 Cydonia Oblonga gum  1.4500°+0.01 1.3933°+£0.01 1.8833°°+£0.00

. 0.2 Cydonia Oblonga gum  1.5100°+0.01 2.7933%+0.00 10.1267%+0.01

Gumminess . Eb Aa De

0.3 Cydonia Oblonga gum  1.9033%°+0.00 0.86674%£0.00 2.3633°°+£0.00

0.1 Lallemantia gum 4.22007°+0.01 2.62007+0.01 2.9367+0.00

0.2 Lallemantia gum 1.4067%+0.00 2.1867"+0.00 1.4100%+0.01

0.3 Lallemantia gum 0.6233"%+0.00 1.4733°+0.01 2.74335+0.00

Full fat 45.53339+0.00 3.4800°+0.01 4.2867"°+0.00

Low fat 81.8533"°£0.00  47.9733™+0.00 41.2533%+0.00

0.1 Cydonia Oblonga gum  2.8633%+0.00 4.7000°°+0.00 8.6000°°+£0.00

Chewi 0.2 Cydonia Oblonga gum  4.4367°*+0.01 12.1167+0.01 87.4500"+0.01

ewiness . Eb Aa De

0.3 Cydonia Oblonga gum  8.0867°+0.05 2.0833%%+£0.00 12.7067°°+0.01

0.1 Lallemantia gum 29.16337+£0.00  15.84009°+0.01 20.21007+0.01

0.2 Lallemantia gum 4.6733°+0.00 10.0233%¢+0.00 5.06005°+0.01

0.3 Lallemantia gum

1.3333%+0.01

3.9000°°+0.01

17.91335+0.00

* Mean numbers of three replicates and mean + SD. Different uppercase letters indicate a statistically significant
difference in each column of the table and different lowercase letters indicate a statistically significant difference
in each row of the table (P <0.05).
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Table 7 The effects of levels Cydonia oblonga and Lallemantia native gums on the color of dairy
dessert during storage.

Property Sample Time
Day 1 Day 5 Day 10
Full fat 0.1333°°+0.00 -0.3733%+£0.00 1.3033"+0.00
Low fat -0.7833"°+0.00  -0.8433"+0.00 -0.84334+0.00
0.1 Cydonia Oblonga gum ~ 0.0200°°+0.00 -0.5567°+0.00 -1.1300“+0.00
. 0.2 Cydonia Oblonga gum  0.3667"°+£0.00 0.0900™=0.00 -0.2100"£0.00
4 0.3 Cydonia Oblonga gum  0.7200"°+0.01 -0.1100°°+0.00 -0.18009°+£0.00
0.1 Lallemantia gum -0.0867%°+0.00  -0.7367°°+0.00 -1.3900%£0.00
0.2 Lallemantia gum 0.32005+0.00 -0.3200%+0.00 -1.5100%+0.00
0.3 Lallemantia gum 0.54679°+0.00 -0.1400™+0.00 -0.73675+0.00
Full fat 10.9433"£0.00  8.8433+0.00 12.1400"£0.00
Low fat 12.4800%°+0.01 9.4733%°+0.00 6.0267*+0.00
0.1 Cydonia Oblonga gum  14.0300%+0.01  9.5600"™+£0.00 8.6233°+0.00
" 0.2 Cydonia Oblonga gum  12.65337+0.00 9.4233%°+0.00 9.0133%+£0.00
0.3 Cydonia Oblonga gum  12.2600°°+£0.01 9.44007+0.00 10.2733%°+0.00
0.1 Lallemantia gum 10.7300%¢+0.00 8.3233%+0.00 9.1400%°+0.00
0.2 Lallemantia gum 12.3867°°40.33  7.5500%+0.00 9.2900"+0.00
0.3 Lallemantia gum 10.0033%+0.00  7.7167"%+0.00 8.5733"°+0.00
Full fat 82.8500™+0.01  56.3000"+0.00 85.3967"°+0.00
Low fat 79.8400%°£0.01  54.26339+£0.00 60.0033*%£0.00
0.1 Cydonia Oblonga gum  86.5633"£0.00  53.34335+0.00 70.1467°£0.00
L 0.2 Cydonia Oblonga gum ~ 76.2200°°£0.01  48.8100°+0.00 62.5233%°+0.00
0.3 Cydonia Oblonga gum ~ 77.0567°°£0.00  48.8100+0.00 71.5900°°+0.00

0.1 Lallemantia gum
0.2 Lallemantia gum
0.3 Lallemantia gum

71.15335°+0.01
83.1667%+0.00
68.54674°+0.00

53.36677+0.00
47.4267%+0.00
47.0033%%+0.00

77.6500%°+0.00
73.49005°+0.00
75.36677°+0.00

* Mean numbers of three replicates and mean + SD. Different uppercase letters indicate a statistically significant
difference in each column of the table and different lowercase letters indicate a statistically significant difference
in each row of the table (P <0.05).
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Fig 3 Images from atomic fors microscopy from the
surface of milk dessert specimens on the tenth day
after production a) full-fat milk dessert sample b)
low-fat milk dessert sample c) milk dessert sample
containing 0.3 Cydonia oblonga gum d) milk
dessert sample containing 0.3 lallemantia gum.
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Table 8 The effects of levels Cydonia oblonga and Lallemantia native gums on the sensory
parameters of dairy dessert during storage.

Property

Sampk Pasy  Sofes  Pary o mmd ag;;jloe Cor  Apaance  BengOlly  Beingldly

Full £t 82014086 653118 700P107 727070 733l 733Relll 7537091 740PE140 7204132

Low fit 74705106 713035 6874141 74002083 700M119  633%4129 680101 633159 747424

01 Guonia Oblongagum ~ 780°%2086 6804152 7005113 7074110 740™£150  607°£133 7272120 6874119 7474135
02Guonia Oblongagum ~ 780°°2094 720147 7204115 733097 74774135 82774088 64712 77310 780121
03Guonia Oblongagum ~~ 860°£063 740091 740%:105 833009  840™:074  8G0F063 687%1.1 82074108  700°125
0.1 Lallemantia gam 5874099 740098 713%u124  713R135 713135 75304 767°H23 7000084 55312
02 Lallemantia gam 5674097 780121 7530091 700%:125 70725128 8201094 827080 7277039 5274128
03 Lallemantia gam 5534124 82774153 780PH086 74735 747135 867062 860063 TA0PH083 5004160
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* Mean numbers of three replicates and mean + SD. Different uppercase letters indicate a statistically significant
difference in each column of the table and different lowercase letters indicate a statistically significant difference
in each row of the table (P <0.05).
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The purpose of this study was to investigate the effect of two indigenous
hydrocolloids (Cydonia oblonga and Lallemantia native gums) as a fat replacer in
the production of low-fat milky dessert. For this purpose the effects of these gums
in quantities of 0.1, 0.2, 0.3% after 1, 5, 10 days of storage on physicochemical
and sensory properties of low-fat milky dessert samples in comparsion with the
control sample (without gum) was studied. Different physicochemical and
sensorial properties of low fat dessert were significantly affected by these fat
replacers (p<0.05), and increase in concentration of Cydonia oblonga gum and
Lallemantia gum resulted to decrease in pH, dry matter and syneresis and
increases in emulsion stability. Hardness, chewiness and color parametes (b*

sL*) were decreased and a* parameter was increased as a result of gum addition.
The surface morfology images obtained from AFM showed that during storage
the surface control sample had a higher peaks and bumps than a low-fat dessert
sample containing Cydonia oblonga and Lallemantia gums. Sensory parameters
of dairy dessert including flavor, sweetness, and porosity were not affected by
gums, but addition of Lallemantia gum has significant effect on its softness,
gumminess, oiliness, color and overall acceptance . Low fat dairy dessert samples
containing 0.3 Lallemantia gum and 0.3 Cydonia oblonga gum had the highest
score in sensory evaluation among the assessors. This study showed that Cydonia
oblonga and Lallemantia gums could be used as a fat replacer and texture
Improver in dairy desserts.
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