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F 1 Developed cooking machine for processed cheese
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2. Melting degree
3. Percentage Oil Area (POA)
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Table 1 Composition and chemical properties of different types of formulated processed cheese

Responce Treatment Code
. . Dry Koupe .
Ash Fat Protein  Moisture o Inulin
e (2 B (1 B O B 1)
3.7 7.03 12.25 16.4 58.5 415 15 20 7 CKSI
4.24 6.97 13.5 1555 59.19 40.81 15 0 0 CK
3.54 7.15 12 18.87 59.07 40.93 0 20 0 CS
3.94 6.93 12.25 18.8 59.66 40.34 15 20 0 CKS
3.54 6.98 12 19.16 58.76 41.24 0 0 7 Cl
391 7.04 11.75 16.6 59.26 40.74 0 20 7 C.SI
3.56 7 13.5 15.5 59.64 40.36 0 0 0 CONT
3.95 6.87 13.25 11.83 60.72 39.28 15 0 7 CKI
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Table 2 Analysis of variance textural properties and color for various types of formulated processed

cheese
Mean Square at S
Oiling- off  Melt ability Cohesiveness  Firmness L* a” b* ouree
1163.9°* 227754 0466619°°  30304049*°  316.536°° 9.0283°" (348 ™ 1 SPI
50809.6*** 11.59™ 0.029225%* 142224™ 1384327 13443** 09165 | Koupe Cheese
2518.4° 262.568°°  0.047051**  90109050*** 3435  (0081™ 4.6728"" 1 Inulin
2066.17" 0.689 ™ 0.009808" 364693 ™ 90.793%"  1.7496™"  (.4455™ 1 Koupe Cheese- SPI
2331.6™ 18.676" 0.001526™ 93736™ 40.873™  0.2393™  3.848"" 1 SPI-Inulin
6™ 55763 0.018705* 736926" 0.005™  0.3174" 39609 1 Koupe Cheese- Inulin
41179 8.134™ 0.016769" 734845 1622 00150 034327 | Koupe Chse;;e- Inulin-
99.05 91.86 95.23 96.49 98.96 99.66 89.93 - R’
371.77 3.24 0.001847 94048 0.388 0.0028 0.1018 16 Eror

*#%: P<0.001; **: P<0.01; *: P<0.05; ns: not significant
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Fig 2 The interactive effects on texture firmness
* Same letters indicate non-significant difference
(P<0.05)
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Fig 3 The interactive effects on cohesiveness
Same letters indicate non-significant difference
(P<0.05)
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Fig 4 Interactive effects of Inulin x Koupe cheese (a)
and Inulin x SPI (b) on meltability
* Same letters indicate non-significant difference
(P<0.05)

Sty sd Sl Olge ooy 1y) 458 sy el 2151 L
S Ol il L GRos sl o [EV] il anily il 5l
ol 5 (S eV 5 53 (458 udodd 55 0
A e Ol @sdS Slllas 5 dsles (L tals Lo il
Sl Cod8 5 sl sl Sl g pl ssa s S
O s SRSy amd 5 5 SRl el LSS
Al kG A Kol ey cpl 33 8 e S
Ogesl 350 Sl 3 S Ol 4 3 5 S s
Sl S e ) S ol b s ol oy e Ll
U sS Olakas (6350 U 5 0350 Jos odias LI, 5 sl
o350 Lo LS 4 ) (455 5y) odd g yda (358
53 5 Bl K b Sl s e sal Jate (036 4l )
e s Skl e 0l syl b Sl s s Sl B

VA

53 VT aly (l5l edd sdpsds sletisn of & Jlasl
D35 00 iy 5B L st asdes RSea s oS ST S
SVl 03500 G 5 hrdl s @l 3 5 6350l
5 ar s o O S S 4 i Jlal L[] s
GRS O a3 5 228 e (85 S5l 045 L
Olsee (2l b dasly a3 i o 55 Dl (Savsn
A Sl S iy sy OpNpe b 53 L sl
Ll 53 s o ) L gl b 5 (6 55 ot S sy
axdy sl 53 4SS obsS Sl Cnles ) e S 4

AL adls s 53508 5 b e 4l Jlasl 5 Al sl

Sy ogd-Y-¥

A S el Gl b sl el sl el
dypl o Sl Sl OF sias Ol A5 s
ol —lp ol Jlie S P )l 5 L
Stz b pae (P=2/00)) Gdssba S 5 (P=2/00Y4)
33 M ity 8 a3 g 0L (gl =L g g ) e
(S20l0) & by e sl o 2aS 5 (Soly) Sl &0 by e 5 2
Ao oo O (8 IS2) sl =4 58 lize 31 g AL o0
Losnd ©0d Ol cysS oy ss2m pde b s> 5 €
o Ol 2 pde 5 ey 53 ST @ sl 5 )8
g S Sl S5 oY a0 S e (s pdy b la g SRalS

s s ) sl b s 6y b D LlS e 455
Uil Ope Ll L s e abmdle £ K5 55 oS shailes
A VAT o s, SRS b s pdy 23 okl s
3 Lo dopl —lgw dynl e i leusdas sbel a0
Sl Jse Ly cpl D3 ea, S G 5 =l dl
Logrdy oo Sohl Ol OsV¥sep 03 sl (8
Sl &G sl OF s de)y o Sk 4 oS s el
GS s 53 5 b 5 053 lestis Obe s Ll
ple O JLis a5 [T4] sy el ot S (1SCes )
sy Sos Sole g el kel (ol 5 S 2
kg sl als 5 b 5l jletle Camad o gl

[¥a] s sl 2y



\VQVJ@GL\O 092 A o)Lm..i:

OpeVsn b 53 b ol mla AIBIL V] e
Gl b G S s baslie 5o Ry (83 g Ol
55 oS dien sl oy b led s Lt Sl s
Jib 5 ol 2 sleas S 0s OLles 5 o Osely 5Ls
S Y S LSS 5 R sl s o Ls s
S 5 Ognd ol D S 5l Clibloes o [EV]
o SIS Jsame oS 0l o SLS zs A s SR e
Sl S Ry (A3 m Ol sl sy 53 VY] 35S
sbml 53 sl U5 & e Ul ey or a0y e
e el 035 o Gl e S GBI s ol and
Lo 2 o Ol wdls Lsw dgnl b as)lin o
L8] das 2alS bgos dgpl g 0oy b 51 2t
OsNpe b 53 S sty o o codal s 5 illae
A A8 e My Rl G5 (a3 e Dl b 3
SIS e 53 ey Sy 58 Al L A
st o 4 Jor 5 A8 o 1y S31 o 040 4] 5l
s i 53 238 g i 1 002 S5 5 o L3
Sl s ens ar Songla e his 5 UK 4 506
o e B 4 S ool S o S
53 (Ol 0593) sdaoden Jl s edd ol S sledsls ke
23 s D3 Ol aded ol Ol bl il 31 0 e 50 3
Sl o3 [EET] 5530 S G5 s oy oSSl
S VL slie 035 Ll W Ol oy Oljee 53 Uil L
B3 ot Ol 5 i Oseed 5ol e (Il 00, 5550 o
LEr T b e s 2,

aul, -0-Y

OLE 1y ol el 0 e sbiel bl 45 (V) U
Gy P<an)) S o g dlgpl e L3S sl
- sme (bl Bl 5L (P<e/0 V) S o —Ls gl Ll
S A ol Jlize b Sle awslie Loy Sl
Aibe (SoKis) les a4 by wmly oud op izl
Lol wsls 05k (SoKo) 5 (S20Ko) slajles

.Lb\bﬁ%‘b?ﬂ\)bﬁ‘)d‘ﬂd}.@sﬁm

\v4

Csd b Ly B O ens S sl 8 T sl

238 0 s gzl lan

CJ‘&'JJ L;A:um.; -¢-Y
Ans o QLS Y Jsdr 3 s (A3m bl gl ols a5
bl bl 510l a5 bl 6855 5 ot ol sl oS
Jlize S sl 5Sibe alie (P<u/e0)) Wsgy Jls_ns
S s o 0L (V) s, (o83 o » Ly sSt 68 au
S w3l (SoKisho) slas & byse oss (2 w02 2
Sl s ges Gillae 3503 13 bl LS G 5s les w
sy sl pde 53 5 Gdgal mlae IBIL s s )8 ple
Sl sl (ol pme il Bl sy A s Ol S
s A Gy (A e Ol DRl S ey H g 5
Ol e dals W banslie 3 L Wyl (IS sk
23 Ol 5SS ey sam Sose 53 5 GRe) (A e
S 03l 335 o (s (A3 o A o DY e
SFas Mo Ol S o b ol 0ol L s
455 e 2l e RPN ) S sk L e R

5 s (g R DS

minulin0 = Inulin?
300 A

B

C3 BC C
. 200 D z
° E
= F i
Lim F
H
7 100 Z
'O_I)
E
O 4 [ | —

Koupe0 Koupel5 Koupe0 Koupel5
SPI0 SPI20

Fig 5 The interactive effects on oiling-off
* Same letters indicate non-significant difference
(P<0.05)
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Table 3 Analysis of variance for Sensory evaluation of different types of formulated processed cheese

Mean Square

df Source
softness spreadability taste aroma
50417 21.0069**  31.7344"* 16.2006™* 1 SPI
0.01™ 3.0625%* 28.8011%* 48.6506™* 1 Koupe Cheese
14003=;mr 9=;mr lauzm 02101 ns 1 Inulin
0.6669" 0.1111™ 0.0011™ 42367 1 Koupe Cheese- SPI
0.01™ 0.3403" 0.4444° 0.0434"™ 1 SPI-Inulin
7.6544" 0.8403°* 025™ 0.0017™ 1 Koupe Cheese- Inulin
0.0003™ 0.25™ 0.4444* 0.1406™ 11 Koupe Cheese- Inulin-SPI
77.17 76.69 82.89 72.05 - R?
0.1308 0.0773 0.0951 0.1982 136 eror
**%: P<0.001; **: P<0.01; *: P<0.05; ns: not significant
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Fig 6 The interactive effects of SPI x Koupe cheese
on aroma
* Same letters indicate non-significant difference
(P<0.05)
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Fig 8 Interactive effects of Inulin x Koupe cheese (a)
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Same letters indicate non-significant difference
(P<0.05)
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Same letters indicate non-significant difference
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Fig 9 A view of shear stress of different formulations of the processed cheese
A: Control, B: Inulin-Koupe-SPI, C: Koupe, D: SPI, E: Inulin, F: Koupe- SPI, G: SPI -Inulin, H: Koupe-Inulin
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Fig 7 Interactive effects of Inulin X Koupe cheese (a)
and SPI x Koupe cheese (b) on softness
* Same letters indicate non-significant difference
(P<0.05)
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Evaluating of processed spreadable cheese formulation made from
Kuope cheese, Soy protein isolate (SPI) and inulin
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In order to study the effects of Koupe cheese, soy protein isolate (SPI) and inulin on physical and sensory
properties of processed cheese an experiment was conducted using a factorial layout in a completely
randomized design with three replications. The levels of studied factors included: 0 and 15% Koupe, 0
and 20% SPI, 0 and 7% inulin. Results of this experiment showed that the main and interaction effects of
variables on investigated properties were significant (p < 0.01). Accordingly, SPI application resulted in
the increase of firmness increase(48.82 N*s), oiling-off (175.07%) and decreasing of cohesiveness(0.42),
softness(2.828), meltability(103.27%), spreadability(2.986), taste(2.056) and aroma(2.694), whereas
inulin application increased spreadability(4.25), meltability(116.04%), cohesiveness(0.8) and decreased
oiling-off (148.95%) and firmness(13.734 N*s). In addition Koupe cheese led to increase softness(4.028),
spreadability(3.542), meltability(107.68%), oiling-off(260.3), taste(4.083) and aroma(4.528) and decrease
firmness(20.601 N*s) and cohesiveness(0.67) of formulations. Color evaluation indicated that variable
affected the L*a*b parameters in cheese samples, so that the L* parameter was increased by SPI and
Koupe cheese application but was decreased by inulin application. The a* parameter was increased by
SPI and Koupe cheese and the b* parameter was increased by Koupe cheese and inulin application.

Key word: Processed cheese, physicochemical properties, Kuope cheese, Soy protein isolate (SPI) and
inulin
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