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Pasteurizing milk (3.5% fat)
(65 °C for 30 minutes)

v

Coagulation of milk by adding the rennet

\

Cutting (In the dimensions of approximately 1x1x1 cm)
and drainaae the curd (for 1 hour)

4

(for 3 days, every day in two shifts, morning and evening)

Sprinkling sodium chloride crystals and storing

v

Keeping in brine 20% (for 1 day at 20 °C)

v

Keeping in brine 12% (for two months in the
fridge)

Getting out of the salt Waﬁr and grating the csurds

]

Filling in clay pots or plastic packaging with pressure and
closing the sample lid

J.

Placing the samples upside down at a depth of 1-meter
underground (8-12 °C) or in a refrigerator (5-8 °C) for 90
days

Fig 1. Flow diagram of production of Kope cheese.
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Table 1 The results of the analysis of variance of the characteristics measured in Koze cheese in
different treatments (least square mean)

Fat in

Acidity  Moisture Fat dr WSN/TN  B-casein  a-casein
Source of changes (Dornic  content y (Yow/w) stain stain
degree)  (Gowiw) (OWMW) - matter level (%)  level (%)
(Yow/w)
Temperature 0/04~  0/001 8/501" 0/98~  323/960°  0/002° 0/022 01312
Time 0/04*  0/821°  21/864°  15/224" 199/215"  3/412°  1071/365" 3351/453"
Packaging type 0/335°  0/350°  43/510"  8/192°  217/260°  1/290° 0/044" 0/216"
Temperature x time ~ 0/215"  0/037 0/939°  0/273"  304/166"  0/004" 6/399°  253/974"
Temperature x 0/005*  0/008 1/027* 0/809"  255/210"°  0/029" 0/020" 0/272"
packaging
Time x packaging ~ 0/002°  0/030 41974 1/245°  269/695°  0/211°  104/557°  223/048"
Temp;;itﬁ‘;gei:g“me * 0012°  0/025 1/407"  0/759°  328/657°  0/005°  75/239°  36/316"
Error 0/000  0/016 0/001 0/002 0/001 0/001 0/017 0/001

* Significant at the 5% probability level
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Table 2 Least Square Mean (LSM) comparison of the triple interaction effect of storage conditions,
packaging type and time on the physicochemical properties of Kope cheese?

[%2]
5 £ 25 o 229 £g3 _T Sz =F¥ E=
o o= S I =& 5% TS cES OFS S s
SZ Sg F = 288 85§%8 $& SEE z2E &8
F s " g =T S og € = =<
Polyethylene Fridge 1 5.57b 0.91¢ 53.01¢ 19.25™ 40.86' 5.782 4.04i
30 5.39¢ 1.07¢% 53.42° 20.11° 41.02K 5.72¢ 4.36"
60 5.30f 1.37%¢ 52,029 20.739 42.149 5.50¢ 4.80¢
90 5.15" 1.50% 51.76" 21.19¢ 43.25¢ 5.479 5.41°
Underground 1 5.56° 0.91°  52.98% 19.11"  41.08 5.782 4.02i
30 5.39¢ 1.09¢% 55.012 19.54' 42.119 5.71°¢ 437
60 5.30f 1.402c 53.11°¢ 20.16! 43.17¢ 5.57¢ 4.92¢
90 5.10 1.592 51.31 21.07° 43.25¢ 5.49° 5.532
clay pot Fridge 1 5.602 0.89¢f 52.94¢ 19.51! 41.051 5.74b 4,041
30 5.563¢ 0.98¢ 51.24i 19.62% 42.77° 5.01 413"
60 5.46¢ 1.10% 49.36™  21.30¢ 43.48° 5.01 4.269
90 5.30f 1.30°%¢4  47.88" 23.122 45.012 4.90K 5.05°¢
Underground 1 5.618 0.88¢f 53.10° 19.72i 40.97k 5.75° 4,02
30 5.55° 0.68f 52.11f 20.31" 41.16" 5.05" 4.08"
60 5.47¢ 1.23¢ 50.82% 22.04¢ 43.82° 5.00' 4.229
90 5.258 1.40%c 49,93l 22.16°  45.082 4.98i 5.01°¢

1. Means within the same rows with different common letters differ significantly (P<0.05)
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Fig 3 Changes in storage modulus (G") on day 1 (), day
45 (o) and day 90 (A) and Loss modulus (G") on day 1
(m), day 45 (e) and day 90 (A ) in Kope cheese stored in
clay pot packaging and in the refrigerator (CJR) (A) in
clay pot packaging and underground (CJS) (B)
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Fig 4 Changes in storage modulus (G'") and Loss modulus
(G") on day 90 in Kope cheese stored in Polyethylene
packaging and in the refrigerator (PR) (1), in
polyethylene packaging and underground (PS) (m), in
clay pot packaging and in the refrigerator (CJR) (A) and
in clay pot packaging and underground (CJS) (A)

(P<0.05)
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Kope cheese stored in polyethylene packaging and
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packaging and underground (PS) (B)
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Fig 5 Electron microscope images of Kope cheese kept in clay pot packaging and underground (CJS) with a
magnification of 2000 on day 1 (a), day 45 (b) and day 90 (c) of the ripening period. (P: Protein aggregate, V:
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Fig 7 Electron microscope images of Kope cheese kept in polyethylene packaging and underground (PS) with a
magnification of 2000 on day 1 (a), day 45 (b) and day 90 (c) of the ripening period.
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Fig 9 Binariesd SEM micrographs of Kope cheese stored in polyethylene packaging and underground (a), in
polyethylene packaging and in the fridge (b), in clay pot packaging and underground (c) and in clay pot
packaging and in the fridge (d) on the 90th day of the ripening period.
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In this research, physicochemical properties, texture and microstructure of
traditional Kope cheese prepared in two different types of packaging (jar and
plastic) and at two different ripening temperatures including soil (8-12 °C) and
refrigerator (5-8 °C) During the ripening period (60 days) was examined by
factorial experiment in a completely randomized design. The results showed
that the amount of acidity, moisture, ratio of total nitrogen to dry matter and
water-soluble nitrogen to total nitrogen in ripened cheeses in plastic
packaging was significantly higher (P<0.05). Regardless of the type of
packaging, samples ripened at soil temperature had higher acidity, total
nitrogen to dry matter ratio, and water-soluble nitrogen to total nitrogen.
Investigation of the rheological properties and microstructure of Kope cheese
showed that the packaged treatments in jars at both soil and refrigerator
temperatures have less moisture and therefore a firmer texture. While plastic-
packed treatments at both soil and refrigerator temperatures have more and
smaller pores and as a result have a spongy structure and softer texture
compared to the other two treatments.
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