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Table 1 Gross composition of raw sheep milk.

Composition Mean+=SD

Solid Non-Fat (%) 10.95+0.42
Protein (%) 5.3+0.50
Fat (%) 6.52+0.23
Lactose (%) 4.73+0.36
Ash (%) 0.92+0.10
Acidity(°D) 14.6+0.2
pH 6.61£0.1
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Table 2 Gross composition of Kope cheese during ripening.

Component* Day
7 37 67 97 127 187

RI (%) 3.64£0.01%%F  4.74+0.04%  6.45£0.00° 6.87+0.08° 7.86+0.02°  8.93+0.09"
MNFS (%)  61.96+027"% 59.18+0.23% 54374021 53.67+0.20° 53.51+0.04° 53.26+0.08"
F/DM (%)  48.26+0.59" 44.78+0.52°% 35.77+0.54% 34.61+0.57° 35.88+0.14% 36.52+0.20¢

pH 5.82+001°  53+£0.01F  5.62+0.00°  5.80£0.00° 5.90+0.01®  6.11£0.05*
S/DM (%) 9.6£0.23*  9.00+0.04*  7.04+0.05°  6.75£0.10°  7.06£0.01¢  7.46+0.17°
Ash (%) 7.76:002%  7.68+0.02" 727+0.03*  7.09+£0.01® 6.72+0.06°  6.39£0.05°
DM (%) 54.26+0.01°  55.54+0.01° 56.65+0.00° 56.9+0.01¢ 57.54+0.01° 58.02+0.02*

**: Means (Mean + SD) within a row with different uppercase letters show significant differences, (P < 0.05).
*: Water-soluble nitrogen in total nitrogen (Ripening Index), F/DM=Fat in Dry Matter, MNFS=Moisture in Non-Fat
Substance, S/DM=Salt in Dry Matter, DM= Dry Matter.
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Fig 2 The loss tangent of Kope cheese samples
during the ripening period.
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Fig 3 Differential scanning calorimetry curves were
recorded during cooling at 5° C/min, from 60 to —5
°C, for the fat portion of Kope cheese samples.
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Table 3 Thermal characteristics of the differential scanning calorimetry curves recorded on cooling and
subsequent heating of fat portion of Kope cheese at 5°C/min.

Cooling’ Heating

Day Tonset(T) Toffset (=:)
First peak Second peak Third peak Events First peak  Second peak  Third peak
Cheese D7 - 22.66+0.1%" 11.34+0.2% 2 exo - 16.3+0.4F 40.6+148
Cheese D37 - 20.06+0.28 10.31+0.28 2 exo - 15.4+0.5° 393+1.08
Cheese D67 - 18.83+0.1° 10.33+0.38 2 exo - 13.6+1.0¢ 374+13°€

Cheese D97 - 19.55+2.2¢ 10.1+0.8° 2 ex0 - 13+1.1€ -

Cheese D127  42.2+13% 18.9+2.1° 10.3+0.5" 3 exo 0.15+0.06° 17+0.8% 313+1.1°
Cheese D187  39.5+0.1° - 9.7+0.1¢ 2 exo+1endo 182+0.9" 334128 55.1+1.5%

*: Tonser = Initial temperature of crystallization, T, = Final temperature of melting, Exo = Exothermic peak, Endo
= Endothermic peak
**: Means (Mean + SD) within a column with different uppercase letters show significant differences, (P < 0.05).
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Fig 4 Differential scanning calorimetry curves
recorded during heating at 5°C/min, from —5 to 60°C,
for the fat portion of Kope cheese samples.
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Table 4 Color values of Kope cheese during the ripening period.

Day L* a* b* WI' YI C* h*
Cheese D7 76.56+035™  -3.46+0.03" 15.99+03"®  71.41£043°  29.85+0.6" 1636+0.29°  77.79+0.29"
Cheese D37  78.72+1.15" -3.86+0.06° 16.75£0.18%  72.64+0.85°  304+04®  17.19+0.18*  76.87+0.42°
Cheese D67  78.66+0.64°  -3.88+0.07¢ 16.55+0.08"  72.7120.45%  30.07+0.12°  17.00+0.09*  76.81+0.19°
Cheese D97  78.70+036°  -3.87+0.06° 16.54+0.25"  72.76+0.29°  30.02+0.46° 16.98+0.25"  76.82+0.30°
Cheese D127 79.25+0.25% -2.64+0.16" 15.61£0.13%  73.9+026*  28.15£03°  15.84+0.13°  80.41+0.60*
Cheese D187  75.06+135°  -2.86+0.17% 15.63+0.38%  70.42+0.94° 29.74+031" 15.89+0.39%  79.64+0.53"

2: Means (Mean + SD) within a column with different uppercase letters show significant differences, (P < 0.05).
1: WI=Whiteness Index, YI=Yellowness Index
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Fig S Principle component analysis biplot based on
Gross composition (@), Physical items (¢), and
cheese samples (m) during ripening.
RI=Ripening Index, FDM=Fat in dry Matter,
MNFS=Moisture in non-fat substance, S/DM=Salt in
Dry Matter, DM= Dry Matter. T,s; = Initial
temperature of crystallization, T = Final
temperature of melting, WI=Whiteness Index,
YI=Yellowness Index, TD=Tangent Delta.
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Table 5 Component score coefficient matrix*

o PC
Variable PCl PC2 PC3
Cheese D7 186 120 ~054
Cheese D37 -.036 -158 053
Cheese D67 -.099 -132 049
Cheese D97 -139 -097 116

Cheese D127 060 056 -257

Cheese D187 027 211 093

RI -077 103 -.004
MNFS 139 -.007 -013
F/DM 156 025 -.021

pH 080 261 -.050
S/DM 158 039 -012
Ash 034 -156 026
DM -103 060 000
Toneer -075 089 168
Tyttt -010 020 238

Wi -.080 -190 -150

Y1 -.088 -129 250

TD 147 066 042

*Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser Normalization.
**. RI=Ripening Index, F/DM=Fat in Dry Matter, MNFS=Moisture in Non-Fat Substance, S/DM=Salt in Dry
Matter, DM= Dry Matter. T, = Initial temperature of crystallization, T =Final temperature of melting,
WI=Whiteness Index, YI=Yellowness Index, TD=Tangent Delta
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1. Hierarchal Cluster Analysis.
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Fig 6 Dendrogram of Hierarchal clustering analysis
based on physicochemical properties of Kope-cheese
during ripening.
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Table 6 Pearson's correlation coefficients (r) between physicochemical properties.
MNFS F/DM pH S/DM Ash DM T onset Toftset WI YI TD

RI -.932%* -.861%* 0.632 -.814%* -.981** 989** 0.699 -0.295 -0.025  -0.459 -0.737
MNEFS 985%* -0.451 965%* .856* -961%* -0.453 0.371 -0.215 0379  .886*
F/DM -0.397 995%* 0.77 -.899%* -0.325 0379 -0.286 0332 .904*
pH -0.369 -0.75 0516 0.696 -0.109 -0408 -0.508 -0.235
S/DM 0.719 -857 -0.277 0421  -0352 0345 919"
Ash -.943"* -0.797 0.285 0.123 0.528  0.646
DM 0.635 -0.338 0.086 -0.434 -0.802
Tonet -0478  -0.068  -0.797 -0.335
Toffset -.820 878 0.637
WI -0.446 -0.583
Y1 0.488

*and ** indicate statistically significant correlation of 2-tailed t-test at P < 0.05 and P < 0.01, respectively.

RI=Ripening Index, F/DM=Fat in Dry Matter, MNFS=Moisture in Non-Fat Substance, S/DM=Salt in Dry Matter, DM= Dry Matter.
Tonse= Initial temperature of crystallization, Togger = final temperature of melting, WI=Whiteness Index, YI=Yellowness Index,

TD=Tangent Delta.
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Kope cheese is one of the traditional Iranian cheeses. In this study, the
effect of ripening time on its physicochemical properties was investigated
during 187 days of ripening. The results showed that ripening index and pH
increased significantly, while "salt in dry matter" decreased (p <0.05). The
maximum delta tangent (tan ) ranged from 0.35 to 0.4. The Differential
Scanning Calorimetric (DSC) curves showed two exothermic peaks for
cheese-extracted fat ripened on days 7, 37, 67, and 97; three exothermic
peaks for the sample ripened on 127 days, while two exothermic and
endothermic peaks were observed for the sample ripened on 187 days, in
the cooling phase. The results of principal component analysis (PCA)
showed that PC1 and PC2 divided cheeses into four different groups, and
PC3 identified only one group, including cheese day 127, with a high
correlation with "moisture in the non-fat dry matter", "salt in dry matter,"
and "fat in dry matter". Also, they showed a significant correlation with tan
0 (p<0.05). These chemicals had the most important impact on the physical
properties of Kope cheese.
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