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Table 1. Effect of calf and kid goat lipases and their concentrations on color parameters of ultrafiltrated white cheeses during 90 days of cold storage

Color Storage Control Calf lipase (g/Kg retentate) Kid goat lipase (g/Kg retentate )
arameter time
P (Day) 0 0.1 0.2 0.3 0.4 0.1 0.2 0.3 0.4

0 84.24 +0.46> 84.43+0.30°  85.04+0.39P>d  8551+0.49P% 8573 +0,33P® 84.71+£0.64P 85,02 +0.26P0 85.61 +0.59P® 86.29 +0.23P2
L* 30 85.56 +0.48% 85.71+0.70%  86.72+0.39%%¢  86.99 +0.56 87.33 £0.58% 85.91+0.23%¢  86.38 +0.61¢ 87.02 +0.04%® 87.25 +0.44%®
60 86.67 £0.29%9 87.22+0.608%  87.73+0.29%"  88.38 +0.438¢  88.96 +0.328 88.12 +0.31Bd 88.95 +0.058% 89.47 +0.278 89.89 +0.43B2

90 91.21 +0.174¢ 93.06 +0.307¢ 93.80£0.32°°  94.25+0.35"  94.56 +0.59/° 93.20 +0.27Ad 93.90 +£0.144° 94.30 +0.32/¢ 95.42 +0.29%

0 -1.83 £0.1182 -1.79 +0.0852 -1.78 +£0.092 -1.80 +0.12¢ -1.80 +0.062 -1.82 +0.0752 -1.82 +0.1082 -1.85 +0.08% -1.85 +0.09%

" 30 -1.91 +0.1082 -1.90 +0.0652 -1.92 +0.03% -1.93 +£0.06% -1.95 +0.09¢ -1.91 +0.168 -1.86 +0.1652 -1.93 £0.14% -1.94 +0.11¢

a 60 -2.34 +0.132 -2.34 +0.14%2 -2.35 +0.0582 -2.37 0,078 -2.37 +0.0582 -2.3340.12°2 -2.37 £0.092 -2.38 +0.0652 -2.38 £0.1082
90 -2.53 +0.14%2 -2.52 +0.142 -2.55 40,082 -2.56 +0.08°2 -2.57 £0.042 -2.54 40,162 -2.56 +0.1272 -2.58 +0.05" -2.61+0.1272

0 9.41 +0.52%2 9.20 +0.21P% 9.08 +0.24P® 8.87 +0.320® 8.68 +0.19P 9.11 +0.220® 8.98 +0.33P 8.55 +0.14PM 8.22 +0.22%¢

b* 30 10.45 +0.20% 11.03 +0.61% 10.22 +0.22¢2 9.96 +0.07¢2 9.90 +0.12% 10.22 +0.22¢2 10.06 +0.26%2 10.00 +0.15% 9.99 +0.34C2

60 11.78 +0.3582 11.56 £0.358  11.44 +0.448 112240238 11,05 +0.248% 11.37 +0.3882 11.18 +0.198b¢ 10.91 +0.168% 10.78 +0.238¢

90 12.49 +0.1942 1243 40,2270 1228 +#0.36"  12.12+0.38°%® 12,04 +0.317 12.33 +0.354 12.11 +0.344 11.88 +0.33A% 11.89 +0.194

Different small and capital letters indicate significant differences (p<0.05) in each row (treatments) and column (days) for each cheese characteristics, respectively.

215



e 2 5368 sl bW a5l b 5

Qb\.{wjdy C,JU Q"“’J‘)’f‘

b dparme 5303 K 2 S sASS SLS S
YA 5 YV] il (61 e

(") 5,5 asls —F-\-¥
Rl sl o3l S glawigel BT ey ol
S o3 (b s 68 S T s s il
St pslie &5 bl 5l sl oals LS ) Jsa o
Jolrs CoeS cnl it p3lie 55,5 ) Jolaa b7 2l
b eI e adisel el ply il T S5
e Ll e 3,5 s bl eSS s A0 ke
Solsgme b s 3ssm i 55 A ) st ille
b jaxlis jluie il (0< +/4)) i s b™ Laxls
Lo oss dald wsed 5l xS 5L e gladipes Lo
2 I3l A laapei DT et i Gl ke 23
Sl ey sk BT Lasls et s Ole
S bl g 53 3wl 3 e @58 5L e
Aals o Gk sad (63,55 eSOl LS edalive (513 e
MY (55w 6 mAl s 6o S sl el
Sy @L:; L cdlas 5 s S pns V0/0) 5104
AU s o [YA] GBS 5 Sl Gl 3 kel
N P e e PRI SRR ET
5355 b RS o 5T 5l ool oS s S 18
Sl 5 gt 338 0 SIS S35\ e 3 b g
BT PRLIC SV TSS PR S W BN [r]
Sy el (B8l s sed 518 S s oles s
— o e S I3 oS &S 0les L Sledd St 2 83,5
e 5 (S 55,8 OS50 senllenS| Jsa Ll
DS ) STy bl s o o 4

205 el oS sl OLES Syl @L:j e
KB osba (e eyss 35 A0 b s baisl b L
sy b jaxls o Sle jldie 3L il 3l e
SVVYV YT AAY G i ol A 5 X o

O Jader 3 edel Gz s Gillae A as VYA

216

@) Gy als -Y-V -
Solie) e 35l Ky Ol uns gedias Ol @7 Laxls
el ) Jader ulad il (e olie) o B (e
@ aS Ldd edalin i polis L ladisel aan gl @
—agad 3 Mg s pa S 4 Klg e sl b
Y Jod>= 5 &S aji'm Wb [YE] aal oy gla
s gme Dl s g s Silo gl o sal edalin 015 0
e Sls sy e ged @ Gasle 5l sl e
Sk el sl s als o kg 307 Latls
e YNV 5 =Y YN0 o w68 il s
A2 S

2ol IS Ol Gl T
G Gl a8 Ly il o gladsesd” olis
el Sl e b (ls e Ll asls ol
FVAY e S A 5T o lags, s
el Gille (amen A s V0T 5 VY SV/AY
b S 2 LS Ol ot () i) etel ey
el e VL (sl el by e Yl
53 (sl 56 o S4kS 2 sl ﬁ}j 0S5 /) s sl
SVVA Slaie b ol Ol op 2eS 5 6,16 55, 4 0LL
@l 53 558 S sl S /Y sl wsad 4 by e
e artls il cle s e LIS S
Oles s (b o3 LT sy sl sal (MR ke b
LI L gad o Sl oy Ll e IS
Sob o OAE Ly o Sle 5 e [VO]
335 o Jyamn (olsre (Rl 4 3 5 s
S (Gt pl 3 odel s =t cales s [YE]
231 Al GRIBIL (g5 8 SRals [T] OKes
Jbo (ol s o las (gl 5 dald Coule glad el
L3 ed 1S A Oy e b A e B s e

14 -Meringue



VENY s 63 Y 6593 N0 oylad

&lﬂl L;luﬁéw‘;f‘ybdaa

(2ot 550 b A S s — Y-
O O R U LA P g I PR
Sl i i olend 558 Slopar (IS
ol 3 a8 hiles ol old €LY sd 3 63 LT
2 Ssnn Al iia 53 5 03 ped adalie 07 o Jpr
3w edleas Llandls s 5,00 sla Sy eled
ik 53 Obe (Sols e Jilime I s)lse b 53 (S

.Ju“:;ube.i.aui..lbj 340

4 by VY84 Hlaas Loy orFle Ol o 5 A
L OT Oljee o 5eS 5 (SMEK ke (sl 3 dald &y
o g SV (S5l ey e 41 b e AITY
53 (o3l 56 p SIS o lil @ il o5 0/8) 53 5L
b 5303 SRIBl A pasie (eSS 55,40 0L
ool 5 en s Wl i plu Lo (IS e
[*v] R PRI P COVPRCI L] el oo s
o 28 Y] Ul sy 5s OLes 5 5L

sl

Table 2. The results of analysis of variance (ANOVA) of the effect of lipase addition and storage time on
some physicochemical characteristics of ultrafiltrated cheeses.

Mean Square

Treatments df

Acidity Moisture Fat Protein
Lipase 2 389.5™ 7.63" 0.70" 3.7
Storage Time (Day) 2 1041™ 129.1™ 4.47™ 4.39™
Lipase x Storage Time 2 234.1" 3.55" 0.10" 0.071Ns
Error 4 13.36 0.539 0.006 3.505
Coefficeint variation 2 3.737 1114 0.618 1.345

NS, * and ** respectively indicate: non-significance, and significance at p<0.05 and p<0.01

levels.
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The process of cheese production and ripening takes place with the help
of an inclusive range of diverse and continuous biochemical reactions,
which, if balanced, lead to the production of products with very desirable
quality characteristics, including color and physicochemical properties. In
this study, the kid goat and calf lipases at the levels of 0.1, 0.2, 0.3, and
0.4 g (per 100 Kg retentate) were used in the production of ultrufiltrated
Iranian white cheeses. The effect of lipase treatment on color parameters
(L*, a* and b* values) and some physicochemical properties (acidity,
moisture, protein and fat) of the product were evaluated. The cheese
sample without enzymatic treatment considered as control and its color
and physicochemical properties was compared with other cheese samples
during 90 days of storage period. Analysis of variance showed that the
lipase enzyme significantly increased L™ and b” index values of the cheese
samples but it had not significant effect on the a* index. Furthermore, the
time of storage caused a significant increase in these color parameters.
Treatment with lipase and storage time had also significant effect on the
physicochemical parameters. In general, by increasing the amount of
lipase, and storage period, the amounts of acidity, moisture and protein
increased and fat content decreased meaningfully. The results of this
study revealed that by using 0.3-0.4 g lipase, particularly kid goat lipase,
an ultrafiltrated Iranian white cheese with an acceptable quality can be
produced.
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