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2. Small Amplitude Oscillatory Testing
3. International Milk Clotting Unit.
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1. Differential scanning calorimetry.
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4. Whiteness Index
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1. Solid Non-Fat.
2. Dry Matter
3. Ripening Index.


http://dx.doi.org/10.52547/fsct.19.123.275
https://dorl.net/dor/20.1001.1.20088787.1401.19.123.28.3
https://fsct.modares.ac.ir/article-7-58478-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-18 |

[ DOR: 20.1001.1.20088787.1401.19.123.28.3]

[ DOI: 10.52547/fsct.19.123.275 ]

Odew 0555 b 3 458 o ol 5 (Su5d ol o)

OLan 5 o3l foelamd Oloy

Elil ale 3 5V G nl 53 b 500 (56.43+1.22)
s 4 g ol ol S IV s asS slany S
‘Q}SL;?J“;?TBJ:.:Q*:@S‘JJ:M)JI@Y}; Ol o
Sl aSlys il OF cosby Olpe 5 St 2 sles
Gl 58 slasey plo 5l S Sy Sl 4 gad Doy il
LNl 3 pesse ol W s [YY VY] ap OF wlis
b Jolss plo 5 Oy Bl s d 5 sla Bgs 5 Bl
A3t by pH 5 Sl

St osbe s coyby 5 (F/DM) Kot osle 53 o slis
SalS AV 55, Bl pme &psa (MNFES) Lo 05
e oy F/IDM e e 5 (P<0.05) w5 5 1oy,
Ot 6Ll U MNFS liis a5 5 5 iy il 8l gl
DAYV 5556 gyl pme oy sea pHLLL 3L b L &
el 0385 Ty il Ok W B ol A e
o553 Jlsl 55 (S/DM) it esle 3 S liie a5
(P<0.05) sl 3L ol 0des,

0Lz Jaalsal ol e S oy S2alS VYV 54, b aalsl s s
Ly bcs, el S kiles (P<0.05) el o3l
O Sltde &5k 30 VU o opl s Kb e 5 s,
555 e w bRl LB 5 [YY STV psls o sl 2l
[Ye] a5 005 (b 1y Odewy ops0 Sadly BB 5o & 5y
88 s (8] gy 5 [V 35 o i 31 7 ol
D Ok Olej e Gy 53 55540 5 WY e LS S
e 3 53 Sl AV 55 U S ke Asg o3 S b
<ol Lzl b5 (P<0.05) 58 1y 2als (gols pre &g
Comad 5 Lies Jgke OT s SOl Sl 4 a5 L L
S ol SKas (l o s M BLsbls e5sS els
el ool ol 4y bl 53 edld 6515 3505 ST Lol s 2l
oy DS S  Odes op33 sk o3 iy Ok S
el WS s S 5 o M S PH sl
Sl W w3, L i oS el sl esls OLES
AV (6 S slae bl Loy 4 Gy Sl Sdee LS 5
Vel el ep Sadh gl Gk o4 o

YVA

DV T s S alons 55 sl gnp oslizal b 55
Y1=142.86[h"/L"
WI=100-[(100-L Y +(a )+(b")*]"?

bl Jdoui 5 4 o0 V-Y
2 ANOVA G LS, bty JUT eslial b b w23 S
Cs S 3 sbl gl sy sa 10 (sols me e
Principal Factor analysis o, 51 (P<0.05)
5 et (s aib sl (PCA) Component Analysis
o Sl 53 Fae pbeed SLS S p e bl
Heretical Clustering Analysis o, sl 5l 5 S
LS;.‘._..Q.A ;j}_ﬁﬂ A3 S oslinal ol g b sl (HCA)
aallae 3)5 0 gla e Jlie SU5 0ol OLES (6l O g

A ol S5 a3 s g3 23 S oy

Sow ) @l}'}—\”

B b oot S gl (S5 -Y
055 YU ey 4t S s s e OLES |y (i S
wLﬁ)%ﬁﬂ&J&ﬁbLﬂ)‘m%L@)JJdﬁ c@fj)ﬁ
plreasl sl el sloml e oS sk ol (g5l Sy sl
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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1. Yellowness Index
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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 47420045  6.45+0.00°  6.87+0.08°  7.86+0.02°  8.93+£0.09"
MNES (%)  61.96£027% 59.18+023% 5437021 53.67+0.20° 53.51+0.04° 53.26+0.08"
F/DM (%)  48.26+0.59" 44.78+0.52° 35.77+054% 34.61£0.57° 35.88+0.14% 36.52+0.20°

pH 5.82+001°  53+£0.01°  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£0.02*  7.68+002" 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 1 Typical elastic and loss moduli of Kope cheese
(ripened at 127 d) as a function of shear strain at 0.01
HZ and 25°C.
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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(='|:) Toffset (::)
First peak Second peak Third peak Events First peak  Second peak  Third peak
Cheese D7 - 22.66+0.177  11.34+02% 2 ex0 - 163404  40.6+14°
Cheese D37 - 20.06:+0.28 10.31+0.28 2 ex0 - 15.440.5°  393+1.0°
Cheese D67 - 18.83+0.1° 10.33+0.38 2 exo - 13.6+1.0° 37.4+13€

Cheese D97 - 19.55+2.2¢ 10.1+0.8" 2 exo - 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+ lendo  18.2+0.9% 334124 55.1+1.5%

[ DOI: 10.52547/fsct.19.123.275 ]

*: Tonset = 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' Y1 C* h*
Cheese D7 76.56+0.35™  -3.46+0.03" 1599403 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+0.4°  17.19+0.18"  76.87+0.42°
Cheese D67  78.66+0.64" -3.88+0.07¢ 16.55+0.08"  72.71+0.45%  30.07+0.12°  17.00+0.09"  76.81+0.19°
Cheese D97  78.70+0.36° -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" 15.610.13%  73.9+026%  28.15+03°  15.84+0.13%  80.41+0.60*
Cheese D187 75.06+1.35¢ 2.86+0.17" 15.63£0.38"  70.42+0.94° 29.74+031"% 15.89+0.39"  79.64+0.53*
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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.

Gy aib 655 0 s gla de (bl e bl
PCl ot a3 a8 il V 555 Ly Juls o 8 sl ias
F/DM S/DM iz ace ol 03 5 1o s &5 gas 4l 31150
Lzl 1y sl ol p3YL TD U ool ea MNFES
S Gp slaysst o IS0 4 ar g b prsan (0 Jsi)
Slosed oy poepls LS il Kdea 311, alol oy zaS
e L (sl sl s Cl sis eis PCA

YAY

Comal e il iy e 4 ol T el ol
L eite (e D3 gas ol 3 Cpmen 3 dals BT 2l
D3 s gl HUS 53 dites s @sad sla (S35 oS s &S
o G ol 53 a8 S Ol5 e IS sk [YA] LS s
O S s ol glaaate lal o1 Lo 10l (O el
DF e e 3 AS e S akb Lol Al ge s alns
A S b (Shy e 53 S 1 plesd sla, gS6
s Sns or s Salg 3 503 S pleld (Ll iE

U VTS B
<55 4, PC3PC2, PCl s sls 0les PCA 04051 b
AR o el Ll ibsls S 351 % AY/Y 5 /e VA
0 Jsdr 5 S e &l e ulal 5 1, PCA w0 s

Aade QL 1 s adlse (550 poite o gkl il 2


http://dx.doi.org/10.52547/fsct.19.123.275
https://dorl.net/dor/20.1001.1.20088787.1401.19.123.28.3
https://fsct.modares.ac.ir/article-7-58478-fa.html

[ Downloaded from fsct.modares.ac.ir on 2024-12-18 |

[ DOR: 20.1001.1.20088787.1401.19.123.28.3]

[ DOI: 10.52547/fsct.19.123.275 ]

Ve %))\c\q 092 AYY o)Lo...;

Table 5 Component score coefficient matrix*

. o PC
Variable PCI 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
T onset -.075 .089 .168
T ofset -.010 .020 238
WI -.080 -.190 -.150
YI -.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 -0459 -0.737
MNFS 985%* -0.451 965** .856* -961** -0.453 0.371 -0.215 0379  .886*
F/DM -0.397 995%* 0.77 -.899%* -0.325 0.379 -0.286  0.332  .904*
pH -0.369 -0.75 0.516 0.696 -0.109 -0.408 -0.508 -0.235
S/DM 0.719 -857 -0.277 0421  -0352 0345 919"
Ash 9437 -0.797 0.285 0.123 0.528  0.646
DM 0.635 -0.338 0.086 -0.434 -0.802
Tonset -0478 -0.06§ -0.79*7 -0.335
Toffset -820 878 0637
WI -0.446 -0.583
YI 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, Tosset = 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
O (p<0.05). These chemicals had the most important impact on the physical
properties of Kope cheese.
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