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2. Gas Chromatograph (GC)
3. Flame Ionization Detector (FID)
4. Pilot

\4

Slogar 5 b gl Sy (alerd s g S
3,90 I 3E3) Y JLA)[A\ 0,93 qubﬁyb“lfﬁgw

L3S E

L S,y 9 2lee Y

3l g0 —\-Y

L3l oS o 512V 3 o gt &0 Gl s i W5 610
}Yl/-\ :l:'/-\-\ Lf'ﬁ Loy AYA :l:\/\f. le;- ol JS do
))l.,\;liw\ w) )‘ Jg_bjf oslanal Y/Y Lo/v J.‘.:Jﬂ Aoy
Jbsze ST 5 Sl il o) oS5 Chy-Max
S Y e 5555 glaa s g 5e) CHOOZIT 230
bl sSY 5 sl s oS S s l Sla e (S )
S. ) S Oles L e spd sk oLS i esli
Olawl &l 31 OYAY oleryzys b Janlsl 5o (aegyptiaca
035 Al 3l e s Goslaer etale Ol et Ol
55 e ot 3T oy (63,5LaS euSlisls ossls OlalS
WOy Ol b mle 5 5,5lS Slidss S0 s
e B oobal belaSis gladse s S Sax
el (g Seslas Oloy b5 edd 3y (g SCJLLE
25 Sy sl 53 oy Mg s SLS S e el
LA (IS e gads a3 £ oo

Lau.i»” -Y-Y

6;0;‘«0—9-\—"—“

s Gostb s iy ahes S pmae 53 ol olS 535 oslas
-4 ged shie cpdy s S sl JS61 JSIE Y SGS
st IV JeBI LV s wsdeles 0l Ol (gla
6)"' J_}:U\ ujb ca)La_O Clﬁ&»‘%gl.@;—.b.lu& Ja_’bu
ams b gles s Ol s Csle VY e Dydelw y3 g
O'.'-‘ PR3 QY ‘JL‘) oL Q’«" 3 o B4 LQJU.@_Q LJ"’):""‘L‘”
I 6l walg s 5 ot e ilo Jel8 S w0 byl

1. Maceration



)ﬂﬁ@:ﬁb)@brw&wdbﬁwﬁb-}‘

&‘)Kﬁﬁjdﬂ\@-\.ﬂ

= 2l ssse O dsdr s edddll sbales S Ay
phe Jds L ATY 5 YAO FAE DAY (gladisas Lz S 15 4yl
Sla Sy kit 5l m G adsl gbaslull 5l gl
LA ax2lIE LS Eass Aol b aslsl 5l ¢
(s2lrond 50 b (50 g 51 —0-Y-Y

Jesws e pH oKews 51 eslizal L pH (¢Sl
Cusb,y glse .25 S ol Jenway 3510, pH meter)
ol 05 4 Oy B Mt o 05T s ey Slae g0
~Sles S Soslme 55 sy ek pel S s S aslous
A Sl b ) B Sl b 0s S A s el
Y]

OH P A

TPA el 5 o3l i (b Gl Sis i she &
Texture analyzer Model CT3 ) =il iz o&ius 5
el sk 4 s S eslinad (4500, Brookfield, US
S 4 ladsel (3l gl Sy e 0505
e I s Sy 5 L ey el Yo sl
e /0 Oge3l &S > 5 Slis e L TA 3/ 1000
gl 5l Ao 00 B ciS s cd) IS S bl
“ged 3L sla S5 smil cnl 3 L 63,8 5 4l
Sl s el S U e Sl L b
DET s S 515 sl s, se "2y

Sl Sy ekt 5l gy gl b ol sk o
o Ol i e okl 4 aslie 5 B 4 gl
5L sse G dwde A eslizal TA/40 5 TA/S3 s
Oy iped Spade V0 Gae 3 baaised 2 (ln
Sy 3 250 Gup Aeie 5 e sladised i 4 Ceplie
4 Swslie Olge Olgie 4 g te e V0 Gos 03 Laed el &L
oo S e 3 ol eles NE] S 1S T L

4. Texture profile analysis
5. hardness

6. adhesiveness
7. cohesiveness
8. springiness
9. Cutting
10. Punching
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Table 1 Formulation of pre-production about Ultra-filtrated samples containing powder or extract of
Suaeda aegyptiaca

formulation
extract of Suaeda powder of Suaeda ‘ Encoded control
(/) aegyptiaca (/) aegyptiaca (1) salt sample
0 0.5 2.5 192
0 1 2 394
0 1.5 15 546
0 2 1 276
0.25 0 ) 75
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1. One-Way ANOVA
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Table 2 Chemical elements of alcoholic extract of suaeda aegyptiaca

Type and Concentration of Chemical Elements of Alcoholic Extract of suaeda aegyptiaca

MgKgh

N

10610126 299+108

P K Ca Cu Mn
122804225 98104321

954t036 68%4+128 32584069

/n Fe B Na Cl

S

121432205 215407 $461148212  3258+043 32803
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Table 3 combination of fatty acids in Alcoholic Extract of suaeda aegyptiaca

Type and percent of fatty acids of Alcoholic Extract of suaeda aegyptiaca
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Table 4 Physicochemical variation of several kind of Ultra-filtrated cheeses in Storage period

Physicochemical cheese Storage period
properties

Third day Twentieth day Sixtieth day
Dry matter (%) control sample 34+ 0.1*4 33.540.21%° 33.240.31%*°
Extract 0.25% + salt 2% 31.5 £0.15% 3140.5B 29.5+0.128

Powder 1.5% + salt 1.5% 34+ 0.10** 3240.15%8 3240.26"®

Powder 2% + salt 1% 32.6+0.15" 3240.10°* 31.840.1°®

pH control sample 4.7+ 0.1* 4.6+0.1"° 4.5+0.1°8
Extract 0.25% + salt 2% 4.8+0.05™ 4.6+0.7"8 4.5+0.1%®

Powder 1.5% + salt 1.5% 4.8+0.08* 4.61+0.03*" 4.6+0.05"8

Powder 2% + salt 1% 4.8+ 0.05™ 4.6+0.1* 4.6+0.15*

Salt (%) control sample 3.57+0.17** 3.63+£0.20** 3.4+0.24*
Extract 0.25% + salt 2% 2.9+0.05% 2.7+ 0.15" 2.8+0.05%

Powder 1.5% + salt 1.5% 2.8+0.09°* 2.6+0.09°* 2.6+0.17°

Powder 2% + salt 1% 2.7+ 0.1% 2.6+0.1°* 2.6+0.3%*

Different English lowercase indicate a significant difference between experimental cheeses at the same section of

reaching a significant level (p<0.05).

Different English uppercase indicate a significant variations of each experimental cheese during the reach to a

significant level (P<0.05).
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Table 5 Textural variation of several kind of Ultra-filtrated cheeses in Storage period

Textural properties cheese Storage period
(unit)
Third day Twentieth day Sixtieth day
Hardness (gr) control sample 23244 A 243.1+11°* 248.17£40*
Extract 0.25% + salt 2% 127.5+1.25% 60560 67.5+16"
Powder 1.5% + salt 1.5% 154+4.588 149.5+34%8 71.83+17*
Powder 2% + salt 1% 98.1+4* 414/.5421® 154.17436%
Adhesiveness (gr/s) control sample 0.06+ 0.01** 0.03+0.007*® 0.02+0.002%¢
Extract 0.25% + salt 2% 0.08+ 0.01** 0.02+0.006" 0.04+0.005"8
Powder 1.5% + salt 1.5%  0.07+0.01** 0.02+0.01** 0.08+0.04"*
Powder 2% + salt 1% 0.13+0.01° 0.05+0.2°" 0.08+0.02°"
Cohesiveness control sample 0.52+0.01% 0.59+ 0.02°4 0.62+0.1*4
Extract 0.25% + salt 2% 0.77+0.03°¢ 0.58+0.02** 0.7+0.05%4
Powder 1.5% + salt 1.5%  0.71+0.02° 0.74+ 0.05%* 0.76+0.03%*
Powder 2% + salt 1% 0.55+ 0.04** 0.64+ 0.02°8 0.76+ 0.02°*
Springiness (mm) control sample 3.17£0.01** 3.09+0.15 2.98+0.24**
Extract 0.25% + salt 2% 4.01+ 0.09% 3.7+ 0.05%8 3.0140.18°
Powder 1.5% + salt 1.5%  3.65+ 0.05"* 3.96+0.47°* 3.02+0.14%®
Powder 2% + salt 1% 3.124+0.1*4 4.1140.23%8 3.1340.32**

Different English lowercase indicate a significant difference between experimental cheeses at the same section of

reaching a significant level (p<0.05).

Different English uppercase indicate a significant variations of each experimental cheese during the reach to a

significant level (P<0.05).
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Table 6 Textural variation of several kind of Ultra-filtrated cheeses in Storage period

Textural properties cheese Storage period

Third day Twentieth day Sixtieth day

Resistance to punching control sample 3144 39.1+4% 34.16+6.62°*
(gr)

Extract 0.25% + salt 2% 34.5 +2.25% 55+7.39°¢ 24.16+2.5*

Powder 1.5% + salt 1.5% 22.5+2.23% 34.16+6.65"8 31+ 1.32%8

Powder 2% + salt 1% 32.5+3% 36+ 4.27 40.83+3.44°*

Resistance to cutting (gr) control sample 30.5+ 3.81*° 34.5+3.89°" 22.33+1.52*
Extract 0.25% + salt 2% 28+ 4.92*A 50.5+ 10.06"® 21.16+ 1.85™

Powder 1.5% + salt 1.5% 26+2.01%4 39.02+ 4.35%8 30.543.04%*
Powder 2% + salt 1% 30+ 5.29% 32.33+£7.974 29.33+ 1.60%

Different English lowercase indicate a significant difference between experimental cheeses at the same section of

reaching a significant level (p<0.05).

Different English uppercase indicate a significant variations of each experimental cheese during the reach to a

significant level (P<0.05).
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Fig 1 Total scores derived from the overall
acceptance rating of different samples of cheese.
Different English lowercase indicate a significant

difference between experimental cheeses at the same
section of reaching a significant level (p<0.05).
Different English uppercase indicate a significant
variations of each experimental cheese during the
reach to a significant level (P<0.05).
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Substitution of NaCl with Suaeda aegyptiaca extract as a source of
healthy salt in formulation of Iranian ultrafiltered white cheese
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Suaeda aegyptiaca is a halophyte plant native to salty coastal areas of Persian Gulf. The present research
was aimed to reduce the sodium chloride content of ultrafiltration (UF) Iranian white cheese through its
enrichment with powder or extract of Suaeda aegyptiaca as a rich source of healthy salts. Iranian UF
white cheeses incorporated with different levels of powder (1.5% powder and 1.5% sodium chloride; 2%
powder and 1% sodium chloride) or extract (0.25% extract and 2% sodium chloride) of Suaeda
aegyptiaca were investigated for physicochemical, textural and organoleptic properties over a 2-month
storage period (3, 20 and 60 day) in comparison with control sample (without powder or extract and
containing 3% sodium chloride). The cheese samples all experienced a significant reduction in dry matter
content and pH during storage (¥ € @3 ) The results demonstrated that fortified cheese samples had
significantly lower salt content than control sample at the same storage days except for the sample
containing 2% powder which showed no significant difference compared to control sample (¥ & %03 ),
Generally, the instrumental texture parameters of experimental cheeses increased during after first 20 day
of storage and decreased by the end of storing period; however, the changes of control sample for most
textural characteristics did not reach statistical significance (¥ & %2 ). The consumer test revealed that
the desirability of flavor, odor and appearance of all experimental cheeses were adversely affected with
storage time. Furthermore, the sample enriched with 2% powder of Suaeda aegyptiaca was appreciated
least among experimental cheeses by sensory panel. It was generally concluded that Iranian UF white
cheese containing 0.25% extract and 2% sodium chloride is the best sample in terms of most examined
attributes comparing to control sample.

Keywords: Ultra-filtrated cheese, Suaeda aegyptiaca, Texture properties, Organoleptic properties
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