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1. Low Density Lipoprotein
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1. Monounsaturated
2. Polyunsaturated
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1. Gas Chromatography
2. Flame Ionization Detector (FID)
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Figure 1. The results of the physicochemical characteristics of the cheddar cheeses at first day of production
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Figure 2. The results of total dry matter percentage of the cheddar cheese during storage period
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Figure 3. The results of pH and acidity produced cheddar cheeses during storage time
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Figure 4. The results of the hard texture changes (Newton) of produced cheddar cheeses during storage time
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Table 1. Fatty acids profile analysis of cheddar cheeses, after thirty days’ production

A el
To Ts T, Te Ts T4 Ts T, T, )
Fatty acid

S k!

0.941 0.513 0.078 0.426 0.909 0.191 0.444 0.627 0.111 e
butyric acid
SR8 Al
0.547 0.460 0.374 0.394 0.740 0.416 0.416 0.416 0.460 T
Caproic acid
Sk A
2.278 1.902 1.382 1.439 1.463 1.574 1.496 1.587 1.709 :
Caprylic acid

Sl A

3.036 2.988 2.076 2.179 2.002 2.458 2.195 2.445 2.454 T
Capric acid

S Al

11.534  11.504 8.068 8.321 9.441 9.348 8.352 9.669 9.067 T
Lauric acid
St yen el

1.160 1.138 0.792 0.813 0.930 0.968 0.848 0.953 0.854 T
Myristicacid

S g o sl
0.627 0.621 0.459 0.449 0.393 0.550 0.465 0.553 0.431 ) S
Mpyristoleic acid
Slewsley Al
Pentadecylic acid
Selly Ao
Palmitic acid
S szl
Palmitoleic acid
S,k

1.335 1.337 0.887 0.860 0.993 1.037 0.878 1.094 1.006

34497 34920  26.113 26.380 25347 28289 25462  29.852 27334

1.363 1.664 1.091 1.212 1.197 1.301 1.187 1.308 1.289

0.739 0.802 0.557 0.593 0.459 0.694 0.593 0.611 0.638 T
Margaric acid
SISk A
0.669 0.641 0.491 0.509 0.444 0.581 0.510 0.607 0.523 j
heptadecanoicacid

Skl Al
10.701 10.609 9.822 10.287 7.750 10.490 9.329 11.090 8.729 T
Stearic acid
Sl
25382 25429  28.381 31.074  25.094 28.825  27.031 28.756 25810 o
Oleic acid
S
0.521 0.538 0.382 0.365 0412 0.478 0.575 0.527 0315 T
elaidicacid
S 5 e
3.442 3.713 15.913 13.516  16.866  11.465 15.765 8.840 15.019
Linoleicacid
Sy W
0.426 0.414 2.358 0.337 4.776 0.448 3.775 0.397 3.461
Alpha- Linoleicacid
ST A

0.624 0.564 0.577 0.608 0.422 0.717 0.528 0.382 0.430
Arachidic acid

ST A
0.153 0.243 0.176 0.206 0.362 0.114 0.138 0.247 0.360 N
Arachidonicacid
S sl 155550 A
Eicosapentaenoicacid
2352 VIO F 535 555 YO/ T7 doS 355 VI T 0535 5355 Ve iTs cdoS 3555 07 T 53,5 5355 07 T3 cdoS 355 Y/ Ty ¢ 55,5 535 ¥/ Ty

0.025 0.000 0.023 0.032 0.000 0.056 0.013 0.039 0.000

oS 5 53,5 535 Ol VIO o o e 3l el ags dald & gad Ty oS 5 53,5 5350 Ok V/YI, S e 3l edd ags dald & ges Ty S

T1: 3% walnut powder, T2: 3% sesame powder, T3: 5% walnut powder, T4: 5% sesame powder, T5: 7% walnut powder, T6: 7%
sesame powder, T7: 3.5% walnut powder+ 3.5% sesame powder, T8: control sample prepared from low-fat milk 1.4% without
walnut and sesame powder, T9: control sample prepared from full-fat milk 3.5% without walnut and sesame powder.
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Table 2. The results of the sensory test (5 point hedonic scale) cheddar cheese produced in a 30 day

s el
Jsu"ji')‘i. DA il kel
General

K sl AL Sl

Texture Appearance

admission ColorRating

Rating Rating Rating

3 5kl o=k kel la L gos S
Aroma Flavor Samples Samples
Rating Rating P code

440122 44 0.17° 4+0.122 4+037°

4+0.13° 440.21° 4+0.112 4+0.15

5+0.10° 4 £+0.29° 4+0.10° 4+0.13?

4+0.12° 4 +0.14° 4+0.27° 4+0.15°

5+£0.17¢ 440.17° 4+£0.17° 4 +0.24°

4+£0.18° 4 £0.16° 4+0.27° 4+027°

4+0.21° 440.19° 4+0.20° 4+0.10°

3+£0.19° 3+0.31° 4 +0.30° 4+0.21°

5+0.15¢ 5+0.12¢ 4 +0.50 5+0.32b

25 Yl
3£0.11°  3£0.15° 3% walnut T
powder
dS o V.
2£0.18>  2+0.12° 3% sesame Ta
powder
Jajf B o7
420.17°  4%0.17° 5% walnut Ts
powder
S s o7
340.12¢ 3 +0.23° 5% sesame Ts
powder
25 BT
4+0.10¢  4+£0.22° 7% walnut Ts
powder
dS o V.
34+0.200  3+0.332 7% sesame Ts
powder
YO/ 555 555 Y0
S o

3.5% walnut
powder + 3.5%
sesame powder
ol 4:.@.7) als 4..3}».3

(V¥ oS o )

24027 2+0.25*  Control sample Ts
prepared from
low-fat milk
1.4%
ok 4:.@.7) dals G gas

3+£0.30° 3+0.33% T7

(V/a‘/;‘)ﬁ_};{ _/.:.&: )‘l

4+£0.16° 4+0.13¢ To

Control sample
prepared from
full-fat milk 3.5%

Results are shown as mean + standard deviation.
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difference in each column The small letters shows a significant (p<0.05) das e OLE 1 Ot a3 DS 00) hs re G| S S G

The zero score is the worst sample and score 5 is the best sample.
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Abstract

Background and objectives: Increasing awareness about disadvantages of consuming fatty
acids in dairy products has been led to increase in consumer demand for low-fat dairy products,
including cheese. Low-fat cheeses are poor in taste and their texture is rubbery and hard.
Therefore, in this study, the effect of adding sesame and walnut powders at the concentrations
of 3%, 5% and 7% as alternative for fat in Cheddar cheese on physicochemical characteristics of
Cheddar cheese was examined during 30 days of storage at 12 °C.

Materials and Methods: Seven treatments were designed along with two control samples
which were low-fat and high-fat Cheddar cheese samples. The amounts of fat, protein, total dry
matter, acidity and pH were measured. Texture hardness test was performed by texture analyzer.
Fatty acid profile was determined by using gas chromatography (GC).

Results: Both formulation and storage time had significant effects on physicochemical
properties of Cheddar cheese samples. Just after production, it was found that the full fat control
samples had the highest and the low fat control samples had the lowest amount of fat, also
sample containing a mixture of 3.5% sesame powder and 3.5% walnut powder had the highest
and full fat control sample had the lowest amount of protein content. At the end of the storage
period, the highest and the lowest moisture contents were found in the low-fat control sample
and the sample containing 7% walnut powder, respectively. Also, the highest and the lowest dry
matter contents were observed in the samples containing 7% walnut powder and low-fat control
sample, respectively. The highest and lowest acidity was related to full fat control and low fat
control samples, respectively. Samples containing 5% and 3% sesame powder had the highest
and lowest pH at the end of the storage period. The highest and lowest levels of hardness
belonged to low-fat and high-fat control samples, respectively. The results of fatty acid profile
showed that the samples containing walnut and sesame powder contained higher amounts of
essential fatty acids than control samples.

Conclusion: Among the tested samples, the treatment containing 7% walnut powder was
identified as superior treatment for nutritional and qualitative characteristics due to its higher
amounts of linoleic acid and linolenic acid and better sensory and textural properties which was
close to full fat control treatment.
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