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Table 1- Chemical compounds of raw milk used in the production of cheese

Density(g/cm? ) Protein¢/) Solids non-fat(/)

Freezing point®C)  Lactose (/) Fat(/)) pH

1.030+0.02 3.1+0.2 8.61+0.12

- 0.533+0.02 4.71+0.12 3.2+0.11  6.66+0.01

Data are included meansz standard deviation

ouudi axl 93 LAy 5l gasd 9 (lsasd 95528 luos guad 5 (g8 Bl yaalle (99380 &I 31T Jgaa
Table 2- Effects of adding different levels of Lycopene on physicochemical properties and lipolysis of
produced cheeses

Lipolysis Fat Salt Protein Acidity pH Different Cheese
(meg/kg oil) (%) (%) (%) Treatments  Ripening
0.52+0.05? 16.20+0.11* 2.22+0.08* 13.85+0.41* 0.187+0.01®° 5.71+0.01° Control 1™ Day
Cheese

0.52+0.05? 16.18+0.11* 2.26+0.08% 14.01+0.41* 0.188+0.01* 5.79+0.01* Treatmentl

0.40+0.05° 16.18+0.11* 2.30+0.08% 13.59+0.41* 0.186+0.01* 5.81+0.01* Treatment2

0.40+0.05° 16.1840.11* 2.29+0.08* 14.29+0.41* 0.188+0.01*° 5.83+0.01* Treatment3

0.86+0.11° 16.20+0.10* 2.39+0.12% 13.91+0.43* 0.183+0.01° 5.65+0.01° Control 20" Day
Cheese

1.0740.112 16.18+0.10*° 2.40+0.12* 14.04+0.43* 0.182+0.01*° 5.68+0.01° Treatmentl

1.1140.112 16.1740.10* 2.39+0.12® 13.59+0.43* 0.180+0.01* 5.73+0.01* Treatment2

1.07+0.11° 16.17+0.10* 2.40+0.12®8 14.29+0.43* 0.181+0.01* 5.76+0.01* Treatment3

1.55+0.11°¢ 16.16+0.12% 2.34+0.11*  13.85+0.52% 0.093+0.01* 5.54+0.01° Control 40" Day
Cheese

1.71+0.11° 16.16+0.12* 2.35+0.11* 14.04+0.52% 0.094+0.01*° 5.56+0.01° Treatmentl

1.62+0.11% 16.15+0.12% 2.404+0.11* 13.58+0.52* 0.095+0.01* 5.60+0.01* Treatment2

1.36+0.11¢ 16.15+0.12% 2.39+0.11* 14.28+0.52* 0.095+0.01* 5.63+0.01* Treatment3

1.98+0.12° 16.16+0.11* 2.48+0.10* 13.78+0.50* 0.105+0.01° 5.44+0.01° Control 60" Day
Cheese

2.39+0.122 16.16+0.11* 2.47+0.10* 14.04+0.50* 0.099+0.01* 5.45+0.01° Treatmentl

2.07+0.12° 16.14+0.11* 2.49+0.10* 13.59+0.50* 0.110+0.01* 5.53+0.01* Treatment2

1.63+0.12¢ 16.14+0.11* 2.49+0.10* 14.29+0.50* 0.110+0.01* 5.55+0.01* Treatment3

Treatmentl: cheese added with

200 ppm of lycopene, Treatment2: cheese added with 400 ppm of lycopene,

Treatment3: cheese added with 600 ppm of lycopene, means are in three replicates (%CV< 3).

Sobl st s Sl sla 8L dbiw gy SaSY
sl

s G Oled Om saal Jors Slidas Gub (ines
ol Sae 586 PH ulie (555 o (pon OMBe
(Yoo Gy oslis) wola ey (P <-/-0)

Job o9 58 s S Hlale oS uls lis B g

pH

(Odaeu ) aliss LSLAQLA:) B J:\:u.: aliie LSLA‘)LA:G
(Ydoua) wiils S b (P</-0) ols e oyl
5 PH o (uals (VaaY) S 5 4f olidas gk
09 oxy s lasss Job oo daasal 5o Gl
s U85 LA @ el (San iy B glales



WA Jlo /Y ojless Yo sl [ olie mluo o jimgh 4 pis

v g ol (L (oglala] b VSA

callas ¥ gans <€ 0l Liise Lol Sidu Gud cugh,
3) SSe oslhe oS w5 sl
(WYAY GLKan 5 Sslalad

Jole a3 Ypano Ly 5o Said gl callad oLt
sy osleSe elae Oagel) sl
s obal s ol slaaslS )l Si)
s Ko ) wiliee (0l Bl slapuslS )y e
(¥e-t

09 ol Glose wla (LS Y Jgaa il 4S5 (g shailan
(P<-/-0) suls (fme (uul3dl (Sl (s5iae (slasy
G iy Uil 0 widly S Hay o cus
oy ey SAT 55 L9 83as 4SSl - ppm
Salsad Oloee GpieS lls SSos slasleas & o
ws ol o o Ylaal Wl e el ol cle Lo
SESY glag SL ad, sdias LS 5 o See
YL ekl o (b Lo sl Gub sla g li)
OS2l s 5 (oS sl @B aal S
9GSl ) el sad (B8 Al (Was L s
5 ooady YO ael 5 gomelugel (YeNE ) Kas
(ARARISTERS

(053 Oaseay 5 53SB) iy 5l 933 9 53 AL

e slay Sdien peald oLyl
Golare sk JUS iy 5 GasSl Aliae slasa o
oy slaslas alad Lo Gaa 590 NV b (P<4/-0)
6l S (V Jan) wuls Glas Ghalbdl pdule)]
58808 Oloee LS sl ot b slasielly )
“dsSlge Jols PpHA.6-SN (50158 053 90 aiicun
Glaasl 5 laasdy (SB35 Al Se S sl
Odaey adld ol Losae € wdlpo o5 Gl
OsaSInE 5 (VAAY uSB  ) 0 ok oo suliiaal Ly
< ulyl 4_‘3.91 sl yole Lol jaals NPN
o Aly) aab o witiua s b oLSHE Sl Gl
- o ol ¥ Jyan Hu aS gshilaa (VN o), K0

Shle 5o edis) G ssiae oxy sladsa W

oy 0 Jldal maw 5o owy Qs glagle)y Lo
(Ydsan) 95 Sls e

JAS G 5 bslad G ol ae SNEAT (pinan
Sl Cda e e (Y saa) ads saaline S () hae o
e v b bl G Ly Gase, Jol sbe Jsb o
Saie 5 sranl slad s NaCl slag <ise
oSb 5 G) a0 YU Sl Loy BBAL o b
JES o sSan callas 5w, JHES L Sa (Va4Y
5 cush, Dlde (halS liie gl anl cullad
o850 il oo dan S e Gaig sy oo (Sudad olouds
Widl oy sla i Ho @il 5 anks (5 51WS 50 1K
(Yero OlSan 5 512 5l Jlaa) S o =S 5k

@0 9 O olle € ol plis ines B
mobe oo w5 Aliae glajles G Ho ey slad s
e oy 0 Jladal mh G woliie Guaw, sla
(Y Jsan) w9 Ol

0% GRSyl 0upsl b st a8 slasay Salsnl cad
el a0 [l abi s a5, 5 Gaa, Job
Gl dans salie (Ydsaa) Sud s '(ADV)
oy O 9 OIS Uk o iy sladise e
s cpl wdly Gilid) (P<:/-0) (s)la e by
Tt o o9 sl OB aolae Salgsuea saias gLl
GOl e sk iy LA e (s Salsad a0 el
Ofined g oslile sy Gas, Jsb 5a (P <4/00)
oy O Job oo gl dan pulie oGS
G0 Oy Glo) alie 56 (P<-/r0) us o plite
35 S0 QW diugs g s ly Gla Dalsy
5 s Yoo OLlKea 5 suliule) cad sud adl
9 Hastly olidas Bl Griges (Yo0F (lKes
SY peans b ol yan Sl sl oY geans (VAAR) ()10
Ll 1) oage B8 8 5y 0505 paabs alag) 5o 5l 595
Ry sl Ko b corn oy talis S
Slale 4y il (Sas iy Sl Salsnl S was e Gl

_Acid Degree Value



V54

Moyl (o> g 2ol (So5d S Sy p (295 (9938 36

Culgilo g pabs (8l o S5)) i slAS S 2L
(s

Oled 59 oty sla sl pun sla S35 5lUT B
ol sad sunel VUSE Lu (N Duy) DAL o
Jsb oo Lassy (pab 5 el oS5, 5 salls) K ol site
slslas om s Sad obiy) cud pus Gell
Gl (ines cendls sy (sol8 Sae SEA) (alia,
PPM cbile ) S gola Loy S wul a8
wibye K calale glo b ol psii (&
mGsa oS uls plas (K oeal gt obs) @l e iws S
ol oy L) 4) LS gola ke iy sla
9 9 o8 LB il (V-PPM clle b o Sl
Lowia S adlins 1) ot olped S 5y 4 o
Lol b ooy sla oo aa Wy O
WS S et Ol Jsd B oY saas saiS GG
Job o9 ony cLadise gl &8 L oslhols aals mua
s Lacinlily ol GBS 5ahy a5 s0laS
L GasSal (slols ooy sl ) (Sl (s sla Haiy (sla
AL 5 il e 5 pals Hbla 1, (- -PPM ckile
(VKE) wols s 5 i

Oeoidns g1l (O 0 sad 038 €0 PPM (py Sl
o2 ey 8590 LA T a0 PHA.6-SN/TN(%)  (15ee
o sladgas o o0 NPN/TN (%) aolie o
AT slays, Lo ks (P<-/-0) g,ls Sae 3MEA
B 1S gk cmla (V- 5 €+ (slads)) sady s,
iy Oy slads, s Lo Saldisny peald ol
sy 6l Gpa G 3 (PP/00) ol ias ol
Oaaensy o599 Job oo NPN aulie (YJua) s
ol 58] Gl (i w5008 gy Qa5 sy AlA. slaslas
o 09 oaly O plasan 5 sl sladss Lo oo
Wlasls GBI 38ae Cpdia Lass Lo see /0 Jlaial
35 58 OBl 4 Hade sy Gase Ol ey
Xevo olKan 5 sle sl Jhla) sa S oo sy 59 5B
PHAG-  lagaals JS Lo (Yoof LS
ssine s NPN/TN (%) 5 SNITN(%)
slagle) Lo ool Gasay Jsb 5o JSES iy 5 (S

(Y asials (P<-/-0) (s la fne o plas Calids

Overall

acceptability

Color and

==@=Control
Texture —l=-T1
properties and
Oral sensation T2
T3

A ey P 59y g9 (g oSl Blias jauliie (09380 L ouadi uad 93 (sLA a9 J SIS pa g9 e byl ) JSud
sk 095580 5y - Hlas 5 GasSl £o 0 PPM L s 805380 5y = Hlad (asSal Yo PPM L s 80538 5y =) Hlas)

(Oesse! V- ppm L

Figurel- Sensory evaluation in the control cheese and produced cheeses with adding different levels of

Lycopene at 60™" Day cheese ripening

(Treatmentl: cheese added with 200 ppm of lycopene, Treatment2: cheese added with 400 ppm of lycopene,

Treatment3: cheese added with 600 ppm of lycopene).
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Table 3- Proteolysis index in the produced cheeses with adding different levels of Lycopene at different times
of cheese ripening

Storage Time

60™" Day 40t Day 20t Day 1" Day Index
2.160.03%A 2.17+0.02%A 2.18+0.04%A 2.17+0.06*A Control Cheese TN (%)
2.20+0.03%A 2.20+0.022A 2.20+0.04%A 2.21+0.06%A Treatmentl
2.13+0.03%A 2.13+0.022A 2.13+0.04%A 2.13+0.06%A Treatment2
2.24+0.03*A 2.24+0.02%A 2.24+0.04%A 2.24+0.06% Treatment3
41.83+0.52¢A 38.19+0.90°® 35.74+0.85° 34.35+1.22°°  Control Cheese
43.45+0.520A 39.73+0.90°8 35.75+0.85° 34.30+1.22% Treatmentl
45.88+0.52%A 41.84+0.90%® 35.94+0.85° 34.32+1.22% Treatment2 DH4.6-SN/TN
45.66+0.52%A 41.75+0.90%8 35.88+0.85€ 34.33+1.22%¢ Treatment3 (%)
10.7820.74°%A 9.51+0.708¢ 8.67+0.72:C 8.32+1.012  Control Cheese
12.47+0.74A 9.81+0.708 8.82+0.72:C 8.38+1.01%C Treatmentl
13.58+0.74% 10.93+0.70% 9.42+0,72:C 9.11+1,01:C Treatment2 ~ NPN/TN (%)
13.42+0.74%A 10.82+0.70%8 9.33+0.72% 9.09+1.01%C Treatment3

Means within the same column with different superscripts (a-c) and the same line with different superscripts (A-D)
differ significantly (P<0.05) between different cheese treatments (Treatmentl: cheese added with 200 ppm of
lycopene, Treatment2: cheese added with 400 ppm of lycopene, Treatment3: cheese added with 600 ppm of

lycopene) in the same times and different times of cheese ripening, respectively.

TN(%)= Total Nitrogen(%) .
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Introduction: Lycopene, a carotenoid found expressively in red color foods such as tomato and its
derivatives, watermelon and papaya, stands out as a powerful bioactive substance due to its
antioxidant properties and the great ability to inactivate reactive oxygen species (Pereira et al.,
2016). Moreover, clinical evidence supports the action of lycopene in the prevention of various
types of cancer (Fu et al., 2014; Van Breemen and Pajkovic 2008). Lycopene as an excellent natural
food color has also the advantages. It is stable to heat and an extreme pH value encountered in food
processing, has no off-flavors, effective in low concentrations, antioxidant or other claimed health
benefits and covers the full range of colors from yellow through orange to deep red. Addition of
lycopene as a food color depends on the formulation, method of food preparation, and the
manufacturing techniques involved (Kaur et al., 2011). In recent years, consumptions of food
products particularly functional dairy products have become more widespread due to its health
benefits. The uses of functional dairy products, especially cheese are very important in Iran. Iranian
white brined cheese is one of the most common and important sources of calcium in dairy products
in a balanced diet and significant source of protein as well as other nutrients. The aim of this study
was utilization of lycopene to production of functional white brined cheese with high nutrition and
healthy effect and enhancing flavor and color of cheese to increase its acceptability among the
consumers.

Material and methods: White cheese was made with 3.2% fat and about 8% non-fat solids from
cow's milk, pasteurized at 65°C for 30 minutes and then cooled to 35-38 °C and rennet was added in
the amount of 0.07 g in 5 kg of milk and starter in the amount of 1%w/w (Hansen, Denmark) after
dissolving in sterile distilled water was added to the milk and kept at the above temperature for 60
minutes until the curd formed. The formed curd was then cut into small pieces to remove the whey.
Moreover, the curd was then pressed to remove more whey, and then different levels of lycopene
(200, 400 and 600 ppm) were added to the curd in order to produce the functional cheese and
compare it to control cheese. It was kept for one day at 24% brine and then transferred to 8% brine
jars and stored during 60 days in order to cheese ripening and to evaluate the effects of adding
different levels of lycopene (200, 400 and 600 ppm) on the physico-chemical and sensory properties
of white cheese to produce functional cheese compared to control cheese (without lycopene) during
60 days of cheese ripening.

Results and discussion: The results of the ANOVA among the treatments indicated that time of
cheese ripening affected significantly (P<0.05) pH and reduced in all the samples during storage
time. Measurement of proteolysis and lipolysis of cheese samples showed that type of treatment and
storage time were significant (P<0.05) on the attributes. By adding lycopene, the proteolysis and
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lipolysis of the samples increased compared to the control sample, so that the proteolysis and
lipolysis (except for cheese with lycopene 600ppm) in all samples increased significantly (P<0.05)
during 60 days of cheese ripening. Moreover, measurement of the amount of salt, fat and protein
during cheese ripening showed that the effect of treatment and time on the amount of these
attributes in cheese samples was not significant (P>0.05).

Conclusion: Addition of lycopene in preparation of white brined cheese led to produce a good and
acceptable white cheese with high nutritional and healthy food and it’s a good for food consumers
because lycopene had red color attractive to consumers beside contains antioxidants and play
important roles in health effects. In overall, the results of sensory evaluation (texture, taste and
overall acceptability) showed that cheese containing lycopene (400 ppm) had higher score than
control cheese and the other cheese samples on 60" day of cheese ripening.

Keywords: White cheese, Lycopene, physico-chemical and sensory properties



