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Table 1. The effects of different treatments of hazelnut oil replacement on the physicochemical
properties of produced cheeses

Dy (DK Dby (el el
Fat (%) Salt (%) Moisture (%)  Acidity (%) D|fferen§ht£eéztements of Cheese ripening
18+0.11a  2.2010.09a 56.890.42c  0.189+0.01a  5.93t0.01b IS

(control cheese)
Gokid 53 1104 (S son iy
16.240.13b  1.99#0.09a 58.68+0.42b  0.187+0.01a  6.00£0.01a (cheese containing 50% Vs
hazelnut oil) (One Day)

G gy TNy Gy
15.310.11c  2.06+0.09a 61.87+0.42a  0.186+0.01a  5.80+0.01c (cheese containing 100%
hazelnut oil)

18+0.11a  2.2240.13a  57.67+0.44c  0.180x0.0l1a 6.0720.01a s
(control cheese)

Gld (5, 100 S g iy
16.240.11b  2.05#0.13a 59.38t0.44b  0.182:0.0l1a 6.05+0.01a (cheese containing 50% Vi
hazelnut oil) (Day 20)
G5 gy IV g 3y
15.3t0.11c  2.0840.13a  64.78+044a 0.181+0.0l1a 5.94£0.01b (cheese containing 50%
hazelnut oil)

18+0.11a  2.25#0.12a  58.11#0.53¢c  0.090.0l1a 6.2420.01a e
(control cheese)

Gid 85,100 (S gms iy
16.240.11b  2.21#0.12a  60.65x0.53b  0.094 +0.0l1a 6.29 +0.0la (cheese containing 50% ASTY)
hazelnut oil) (Day 40)
G gy TNy Gy
15.310.11c  2.10+0.12a  65.46+£0.53a  0.096+0.0la 6.23+0.01c (cheese containing 100%
hazelnut oil)

17.840.11a  2.2240.13a  59.56t0.51b 0.098+0.0la 5.64+0.01c IS
(control cheese)

Gkd 55,100 (S gms iy
16.240.11b  2.31#0.13a  60.94+051b 0.104+0.01a 5.77+0.01a (cheese containing 50% RSTY)
hazelnut oil) (Day 60)
G gy TNy Gy
15.3t0.11c  2.13#+0.13a  65.58+0.51a 0.111+0.0l1a 6.69 £0.01b (cheese containing 100%
hazelnut oil)
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=\ Jgd> aalsl
17.740.11a  22240.12a  59.34+053b  0.127:0.01a 6.08+0.01b JiS
BLE oy, 100 Ggomn
1620.11b 23440122  6051¥0.53h 0.125+0.01a 6.22+0.01a  Cheese containing 50% )
( hazelnut oil Mg
(Day 80)

G gy I gy
154¢0.11c  2.18+0.12a 6521+053a 0.131+0.0la 6.21+00la Cheese containing 100% )
( hazelnut oil

AWCVSY) L3l o 1S5 Sl 3o 8 Gid ey Ve Lo il o =5l B3 8, 100 Lot 0 Kl oy =) las
Treatment 1- cheese replaced with 50% hazelnut oil, Treatment 2- cheese replaced with 100% hazelnut oil,
Each number is mean of three replications (%CV< 3)

Y e (VAAR) OILSan 5 55 58l CL“’ olae 3(;:-'“, O )‘,:Sl.é)ﬁ.:i ;,;,::M gale
oerls oLy Cu YY) s s b Loy el v.x]a)J}:jjﬁ)ﬂ: 559l 3l Sl
S0 At b (P<e/r0) (yls gmae shay ALl oy & gad 5 O Sl s, Sy Sba iy 555 2
Lo melsl (3l (SLat geS1 3 (Y Jsdr) Sl Gl cilasl oy glasles pled > O
SUnd 550 Jols PHAB-SN 0515 o5, 56, s 505555 Olie el Sl i St
Doy 2L Ol geas bogos oS Al o 31wl ladal 5 oy (23 1 iS55 S S
Slw S 48 T ael gladl slie Lol Las i NPN 05S1 5 5 (V) 355 oo oalinal Lo
e Slaas gl 58 0 edalia ¥ Jad= 55 a5 sbolen (YY) Ll o s ls VJdo ols 5
53 PHAB-SNITN(%) Ol (i 13 (s AoV v v Lol 3 S0l) B 855 (S simes
i gls me Ml Glak el 53 NPNITN (%) pslis 35 ooy Odeosy 0553 51
k53 S sarld ol ) S sba (P<r/00) usls (A 5) iy Odes A s
NPN sl (YJsdm) (P>4/00) 355 oo (ot sl (3 (Sl sine sl iy Odemny slaSss
0 Jlazt gl 3 2l el s S 1y (Rl ey il sl let Oy 033 b 53
2 Rl A e oy Oy Ol 0y &S Wlesls (3015 Bhome cpdir 355 lasine Aoy
NPN/TN (%) 5 pH4.6-SNITN(%) (sLa ot JS 53 .(Y+ V) 555 o oo 53 s 43
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Table 2 Proteolysis index in the produced cheeses during cheese ripening

(storage times) (¢ 1S olej e

s g0 el
(Day80) A+ 55,  (Day60)\ 55, (Day40) ¢+ 35, (Day20)ve s,  (Dayl) 35, samples index
J5S

235+0022A  2364002A  2.35:003A  2.36+0.058A 2.3610.07aA
(control cheese)

O3 gy 100 Sy iy
2331002A  234:002A  234#003A  234:+0058A  234£007aA (cheese containing 50%
hazelnut oil) TN (%)
GLipdyy N s g
23410022A  235#0.02aA  2.35+003A  2.351005aA  0.07aA+2.36 (cheese containing
100% hazelnut oil)

474910.74bA  418820.61cB  3849#0.92aBC 36.95+0.87aBC  36.55¢1.33aC U8
oké ;&5; 100 o
4T73:074cA  3925+0761cB  32.63+0.92cC  29.56+0.87hD  28.32+1.33¢D  (cheese containing 50%
hazelnut oil) pHA.6-
RN .. SNMN
Sk /'\N'\s)"‘“j:ﬁ (%)
TR BRAGA {TETE UGATE 5150 (cheese containing100%
hazelnut oil)

IS 7
(control cheese)
G (55,100 S5 i
15370.71bA  125740.724AB  9.82+078aBC  8.92:0.74aC  8.37+L00aC (cheese containing 50% NPN/T
hazelnut oil) N (%)
OLdgy 1 e i
15.7740.71abA  13.44+0.72aAB  10.6310.78BC  0.74aC£9.22 9.1141.00aC (cheese containing
100% hazelnut oil)

v gslas P <i/re il s 33 s s BV s Sl e s by palie s CLSAD o el d cldSac

138340.71cA  1172+0.722A  9.65+0.788AB  8.69+0.74aB  8.21+1.00aB

Al g s Oy s gl 5 0L sl 2

a-C: Different letters in each column and A-D: different letters in each row are significantly different at P<0.05 between cheese treatments in the same
days and different days of cheese ripening, respectively.
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plE ez b praes La Sl dsd LB dacl ) Loy o slad sl e s
Jsb 53 sy slaassed S Gl (A L osllael ool mon o 3500 Ol Ol o0 (e 2150
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Table 3. Sensory properties of produced cheeses during the storage period of 60 and 80 days

(Sensory properties) .~ sl S35

41| Wy o e

O e e - . ¥ SR s Oy O3
J(iverall . - ol - - (cheese treatments)  (cheese ripening)
acceptability)  (itemess) - (rancid) (salty) (cil flavor)

3.66+0.3b 1.004020  1.00#0.2b 233#0.36a 1.00#0.32b  (control cheese) Jzs
b b b G B3y 10 S iy
3.66£0.3 1.00£0.2 1.00£0.2b  2.33+0.36a  1.66+0.32a (cheese containing 50%
hazelnut oil) (Day60) 1+ 35,
Gk gy IV gmme iy

hazelnut oi
366+0.2a  1.00£0.25b  1.00+0.3b 3.66%0.27a 1.00+0.28p  (control cheese) J xS
G5 by 100 S s o
400%02b 100025 2.3303a 3330272 2.3310.28a  (cheese containing 50% (Day80)
hazelnutoil?

Gk ey IV gmme iy
500#02a 1331025  2.33t0.3a 3.330.27a 233%0.28a (cheese containing 100%
hazelnut oiﬂ

Ll o 3 0 Jlaz| clm 53 L%,_,QL,@ RPN, )Qm a-e
a-e: Shows significant different of means at probability level of 5% .
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Abstract

Background and objectives: Hazelnut nutritionally is considered due to containing
much oil content, essential fatty acids, phytosterols, antioxidants and minerals.
Full-fat dairy products have negative health effects because of its high proportion
of cholesterol and saturated fatty acids.

Materials and methods: In this study, milk fat was substituted with hazelnut oil at
levels of 50% and 100% wi/w to produce functional cheese; full-fat cheese (FFC)
was also made as a control sample to comparison with the cheese samples.
Physicochemical properties, proteolysis index and sensorial properties were
determined during 80 days of cheese ripening.

Results: Results showed that white brined cheeses containing hazelnut oil had
significantly (P<0.05) higher amounts of moisture and pH compared to FFC
control especially at the end of ripening time. Moreover, proteolysis index
increased significantly (P<0.05) in all samples during cheese ripening.

Conclusion: In general, cheeses substituted with hazelnut oil at levels of 100% had
significantly (P<0.05) higher amounts of pH4.6SN/TN % at the end of ripening
period (80th day). NPN/TN% was also significantly (P<0.05) different between
FFC and experimental cheeses at the 80th day of cheese ripening time.
Furthermore, the results of sensory properties showed that cheese substituted with
hazelnut oil at levels of 100% had more overall acceptability score than the other
samples at the end of cheese ripening time.

Keywords: Cheese, Physicochemical properties, Proteolysis index, Sensory
properties, Hazelnut oil
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