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Fig 1 Kope cheese (a): grated cheese, (b): cheese packed in clay pot under pressure, (c): Kope cheese.
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Table 1 The chemical composition of milk for manufacturing of Kope cheese.

q Titratable acidity Specific Dry matter Fat Protein Lactose Ash
P (Dornic degrees) gravity (Yow/w) (Yow/w) (Yow/w) (Yow/w) (Yow/w)
6.47+0.1 23.22+0.1 1.032+0.01 12.41+£0.01  3.50+0.7 3.20+0.3 4.47+0.58 0.69+0.01
(Means+SD)
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Table 2 Changes in physicochemical of Kope made from bovine milk (C), bovine milk containing
sodium caseinate 0.1% (Cs1), bovine milk containing sodium caseinate 0.1% (Cs2), bovine milk
containing inulin 2% (Cnl), bovine milk containing inulin 4% (Cn2) during ripening

(mean + SD of three trials)

Physicochemical Ripening period (days)
.. Samples
characteristics 1 30 60 90
C 5.61+£ 030"  5.57+0.30" 5.47+ 0.30°" 5.25+ 0.307
Csl 5.68+0.11*"  5.56+0.05" 5.48+0.11° 5.44+ 0.05"
pH Cs2 5.65£0.01" 556+ 0.05" 5.48+0.01° 5.42+ 0,059
Cnl 5.59+0.02*"  5.59+0.32" 5.54+0.72° 5.45+0.01¢
Cn2 5.71£0.05  5.60+0.11" 5.52+ 0.45°" 5.48+ 0.46%
C 0.89+0.03""  0.98+0.19% 1.21£0.71" 1.40+ 0.02"!
Titratable acidity (Dornic Csl 0.83+ 0.0521 1.08+ 0.1 1°1 1.20+ 0.5‘3;1 1.29+ 0.4532
Cs2 0.82+ 0.05 1.01+0.01° 1.11+0.01 1.32+0.22°
degrees) Cnl 0.74£0.052  0.75£0.17°  0.89+0.11% 1,19+ 0.05%
Cn2 0.75£0.03%  0.72+0.11¢ 0.91+ 0.05" 1.21+0.02%
C 53.10+ 0.20° 5231+ 0.09°  50.82+0.11% 49.95+0.10%
Csl 54,124 0.112  53.31+£0.22°2  51.02+0.09% 48.76+ 0.05%
Moisture content (Yow/w) Cs2 54.22+0.017  53.31£0.05  52.53+0.05 48.87+ 0.05%
Cnl 5424+ 0207  53.32+0.09  51.54+0.11¢ 50.85+ 0.10%
Cn2 56.02+ 0.20°" 5531+ 0.09°"  54.32+0.11¢ 52.14+0.10"
C 19.5140.11°"  19.62+0.01¢"  21.31+0.01" 23.12+0.01
Csl 17.11£0.11%  18.14+0.05  19.22+0.11* 21.15+0.01%
Fat (%w/w) Cs2 17.21£0.01%  18.22+0.10°*  19.21+0.03* 21.22+0.11%
Cnl 16.28+ 0.05% 16.82+0.11¢ 17.92+ 0.05™ 20.11+0.24%
Cn2 16.47+0.05%  16.75£0.01¢  18.21+ 0.05" 20.23+ 0.05%
C 40.98+ 0.26%"  41.15+0.45°"  43.84+0.16" 45.09+0.11*
Csl 37.35£0.11%  38.79£0.05%  39.25+ 0.06" 42.24+ 0.24%
Fat in dry matter (%w/w) Cs2 37.52+0.11%  39.03+0.05%  40.45+ 0.05" 42.36+0.01%
Cnl 35.54+0.05%  36.04+0.05*  37.29+0.01" 41.12+0.01*
Cn2 37.41+£0.11°  36.48+0.01%  39.17+0.12% 41.28+0.01%
C 570+ 0.242 571+ 0.11% 5.57+0.15" 5.46+ 0.22%
TN/DM (%w/w) Csl 6.47+0.05""  6.36+0.01" 6.26+0.11° 6.22+ 0.05"
Cs2 6.68+0.05*"  6.54+0.22" 6.31£0.11¢ 6.23+ 0.22¢
Cnl 5.72+0.012  5.57+0.05" 5.50+ 0.15% 5.50+0.01
Cn2 5.82+0.01% 575+ 0.11" 5.66+ 0.05% 5.65+0.01¢
C 4.02+0.01”  4.12+0.50" 4.24+ 0.46" 5.00+ 0.32%
Csl 491£0.11% 547+ 0.24" 5.48+0.10" 5.99+ 0.05%
WSN/TN (%w/w) Cs2 522+ 0.05° 542+ 0.05" 5.41+0.01" 5.98+0.01
Cnl 3.25+0.22%  3.24+0.04% 3.74+0.01" 4.25+0.05%
Cn2 3.50£0.10%  3.52+0.05% 4.15+ 0.24* 428+0.11%

* 4 Means of each parameter in the row with different letters are significantly different (P < 0.05).
'3 Means of each parameter in the same column of the same day with different numbers are significantly different
(P <0.05).



\Y’q-\ua.@_'c\i 692 ¢VY a)l.o.‘;

L;U..&« @W}f}lﬁ

pH 51 VU sla pH 5 ol (55 -5 sl juS
Sl S lay s gals oo oSSl !
Lb o S o e g ail Al e 558 05wl

[ra]
2 S 5 5B Olge & Cusk 5 o s I8 IS b e
o P T 5 XS (e 5LS G s
LU Bl s s g Odews oss3 b [E0] L
b (G s e SRl dali sy Gl L (Y Jsa)
unfold ) ez 3L sls 55, 4 Yol & 35 0035
Pl SRlBl e s el 58 KU Lo «s (protein
Gz & mli Gillae .ol by e sl ooy SVl S
Gyad e RS o gl GV O Gl LB o]
GBI e S a8 s s s OF sl sla
OF o G103 s 5 SC2 ol Ao
Cr pled 5 ol sl T pled L8) STV Y] S
A s S S S e LSS K
Sl ok ag) el Gges 4 s (GY) o3 Jsds pslis
o gl 4 sl Olad Slidw sy (oS 4 58 s
O Jos el a3 5 i Ssb) Ol 15
T8 Y] 355 (o iy (e S o b (0l 515 oS
S 8S l adlas 3 (Yoo ) OL,LSs s Honnelly (yoowes
S LS edalie dlsls el Sl sl s
b ol A1 sl oy b Ol SR15
SRS 1 e O () dsdos s b
oles 3 (GY) ot Jsdie slie bl [68] das
s Qi by i SLE Kl ok
Sl ol (sla wged mew il il &S Sl ol J31S
P S e S S5l S el 4 )

LYY ] Wlesls s 33 8 P e &S

Y4y

dsb 55 sy (RN5P5, Sl b)) -V

D)
(G") 3l e 5 (G 6,3 Jyds Sl ois Jlasas
S8 i sl el s ales 4 J8 2 5l el oS
ST palie) e DL 5 (1 5 Y slie) sl s
5 NV lasly S8 s Oy Jsb s (/Y
Gillee il sl esls 0L Y- gla IS s Yo °C (gles
VRV P P SRNCH S SRR IR PSR S
ol o e g0l aam 55 Odewy 050 LRl 231 L O
G e oy e .23l il (G") il Jsde 5 (GY) 603
AL S s Sl Jade 5l i slala 2 55 Lajles aes
st o) 5 el G35 S S M
5 Cesar ; Kahyaoglu & Kaya i8S mbs lis
@ Ll G sl aen [TV X Cd 0L
Oly Ghalpl b o o Lo S el & O 5 (08
ol 53 ey Jade 5 Sl Jade o S
5 AL o S8l Jads Sl i o S Jads ol san 5 Bl
Al o 5Ny Caol ) mhy SnVl ot and o
s PH s 515 ol Tunick cldlas 505l sean [YY]
© o A sl i SISy (S 0s e
Y sk bl @b 4 sbad b YV] 5yl (Se OIpH
Oy 0333 (o PH J55 o b Olojon 4575530 0 el
(bl alsle o3 Jgde 4 S (g iy dd L 23l Jgke
olRl s PH fals Ol bLI L adkaly s plie s
el ol 518 Sotowie]  bwy s i e
0> sy 4 35S Cad Gl e PH 0T ol
sl PH s [YA] 558 o OF (i 2l 5 iy 2l
oo a8 g belea s s Sl ol
SUPH RIS L Ll spms cod oliS Ogmd el S

V.Aj.z &Age,\;ﬁ: thAS)yicfawlsuwb}ﬁ L;JJ'“:'J



et Oy Ol 5 idow SLS3E (gl 36 e O 5 03l e 4]

1.40E+06
1.20E+06
& 1.00E+06
& 8.00E+05
© 6.00E+05
© 4.00E+05
2.00E+05
0.00E+00

(_._"

t

0.01
0.0259
0.0672

Frequency

1.20E+06
1.00E+06
8.00E+05

6.00E+05

G', G" (pas)

4.00E+05

2.00E+05

0.00E+00

53
0.01

™~
L
=
o

o)
(W]
o~
S
o

Frequency

Fig 2 Loss modulus (m) 1 day; () 45 days; (A) 90 days
and storage modulus (1) 1 day; (0) 45 days; (A) 90 days of  Fig 3 Loss modulus (m) 1 day; () 45 days; (A) 90 days
Kope cheese made from bovine milk during ripening. and storage modulus (L) 1 day; (o) 45 days; (A) 90 days of

Kope cheese made from bovine milk containing inulin 2%
during ripening.
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Frequency

Fig 6 Loss modulus (m) 1 day; (@) 45 days; (A) 90 days and storage modulus ([]) 1 day; (o) 45 days; (A) 90 days of Kope
cheese made from bovine milk containing sodium caseinate 0.2% during ripening.
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Fig 7 Ssanning electron microscopy micrograph of Kope cheese made from bovine milk at 1 day (a), 45 days (b) and 90 days

(c) of ripening with 2000% nagnification level.

(@)

(b)
Fig 8 Ssanning electron microscopy micrograph of Kope cheese made from bovine milk containing sodium caseinate 0.1% at
1 day (a), 45 days (b) and 90 days (c) of ripening with 2000x nagnification level.
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Fig 9 Ssanning electron microscopy micrograph of Kope cheese made from bovine milk containing sodium caseinate 0.2% at

o)

1 day (a), 45 days (b) and 90 days (c) of ripening with 2000 nagnification level.

(a) ® (©)

Fig 10 Ssanning electron microscopy micrograph of Kope cheese made from bovine milk containing inulin 2% at 1 day (a),

45 days (b) and 90 days (c) of ripening with 2000 nagnification level.
; e . " a

@ () ©
Fig 11 Ssanning electron microscopy micrograph of Kope cheese made from bovine milk containing inulin 4% at 1 day (a),
45 days (b) and 90 days (c) of ripening with 2000x nagnification level.
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Table 3 Changes in sensory characteristics score of Kope cheese made from bovine milk (C), bovine
milk containing sodium caseinate 0.1% (Cs1), bovine milk containing sodium caseinate 0.2% (Cs2),
bovine milk containing inulin 2% (Cnl), bovine milk containing inulin 4% (Cn2) during ripening (mean
+ SD of three trials)

Samples Ripening period (days)
Sensory scores P
1 30 60 90
C 3.4540.15°"  3.65+0.11"  3.55+0.01"  4.12+0.05%
Csl 3.7240.10°"  3.75+0.01°  3.90+0.01°>  4.11+0.17%
Flavor Cs2 3.2540.50¢"  3.76 £0.21"*  3.88+£0.05” = 4.04+0.21%
Cnl 3.4340.01°"  4.10+0.17°"  4.58+0.12"'  4.60+0.33"
Cn2 3.53+0.05%  4.1840.05°"  4.54+0.50""  4.77+0.05"
C 3.25+0.10°"  3.2140.15  3.60+0.05*  4.85+0.05"
Csl 3.1540.05°  3.1540.05"  3.85+0.15">  4.51+0.50"
Appearance & color Cs2 3214011 321+0.15¢"  3.70+0.33*2  4.46+0.01"
Cnl 3.2840.17°"  3.45+0.50°"  4.01+0.15""  4.01+0.07"
Cn2 3.3540.25°0  3.3040.17°"  3.60+0.21  4.04+0.11%
C 2.65+0. 12 3.15+0.05°"  3.924+0.05*  4.25+0.05"
Csl 2.70£0. 1% 321021 3.62+0.05  4.25+0.03%
Body & texture Cs2 2.87+0.507  3.45+0.17°"  3.56+0.05”  4.12+0.21%
Cnl 3.21+0.21°" 3304033 3.71+0.11" 470 +0.11%
Cn2 3.13+0.07°'  3.22+0.01°"  4.11+0.03""  4.75+0.07"
C 2.1540.10%  2.85+0.05%  3.3540.15"  4.42 +0.05%
Csl 2.1540.10  2.25+0.33%  3.4540.05"  4.38 +0.33%
Acceptability Cs2 3.14£0.01°"  3.17+0.12°"  3.67+£0.25"%  4.40 £0.14*
Cnl 3.22 4050 3.41+021°"  4.11+0.15""  4.88 £0.05
Cn2 3.2540.05°"  3.33+0.17°"  431+0.11""  4.91+0.12"

4 Means of each parameter in the row with different letters are significantly different (P < 0.05).

' Means of each parameter in the same column of the same day with different numbers are significantly different

(P < 0.05).
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In this research, the effect of inulin (2% and 4% w/w), sodium caseinate (0/1% and 0/2% w/w) and
ripening time on the physicochemical, sensorial, microstructural and rheological properties of Kope
cheese was investigated. During the ripening period, acidity, fat, fat in dry matter and water-soluble
nitrogen to total nitrogen ratio increased significantly, while pH, moisture and total nitrogen to dry matter
ratio decreased. All levels of inulin and sodium caseinate had no significant effect on the samples’ pH
(p>0/05). Moisture content showed a converse relation with replacing sodium caseinate and positive
correlation with replacing inulin. Total nitrogen to dry matter ratio increased at all levels of sodium
caseinate substitution, while all levels of inulin substitution of had no significant effect on the above ratio.
Water-soluble nitrogen to total nitrogen ratio had converse relation with replacing inulin and positive
correlation with replacing sodium caseinate. All levels of inulin and sodium caseinate substitution had the
lowest and highest values of storage modulus (G') respectively as compared to the samples prepared from
cow's milk. Regarding the microstructural images of the samples, in cheese containing 4% inulin, more
pores and more uniform distribution were observed. In sensory evaluation, the cheese containing 4%
inulin had better texture, flavor and acceptability while cheese produced from cow's milk had better
appearance and color.
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