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Table 1 Result of analysis variance related to color parameters of different ultrafiltrated cheeses
prepared with recombinant rennet and plant protease during 60 days of storage at refrigerator

Changes sources

L value b value avalue Degree of freedom

191.618" 31.252" N%0.118 3 Storage time
41757 5.64™ N%0.023 6 Treatments
11.936™ 2.634" N%0.06 18 TreatmentsxTime
1.908 1.284 0.016 Error

*,** and ns represent significant differences at level of P<0.05, P<0.01 and not-significant, respectively

mDayl
100 - ¥

L*value

“‘cdef

Control 0.5% 1%

(Rennet)

m Day 15

m Day 30 m Day 60

1.5% 0.5% 1% 1.5%

WCE-WEM WCE-WEM WCE-WEM WCE-AEM WCE-AEM  WCE-AEM
Cheese treatments

Fig 1 Comparison of L* values of ultrafiltrated cheese samples prepared with microbial rennet and different
concentrations of WCE during 60 days of cold storage period. WCE: coagulans extract, WEM: water extraction
method, AEM: alcoholic extraction method, different letters represent significant differences (p<0.05)
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Fig 2 Comparison of b* values of ultrafiltrated cheese samples prepared with microbial rennet and different
concentrations of WCE during 60 days of cold storage period. WCE: coagulans extract, WEM: water extraction method,
AEM: alcoholic extraction method, different letters represent significant differences (p<0.05)

Table 2 Physicochemical parameters of ultrafiltrated Iranian white cheeses prepared with microbial
rennet and different concentrations of WCE during 60 days of cold storage period

WCEWEM (%) WCE-WAM (%) oirdl Time  Physichochemical
15 1 05 15 1 05 O=) properties
454011 % 4574010 ARH0145 4604008% 4504014 4564014% 45400878 1
4630048 4R * 4604005%8 4664006 4644000% 44000 °% 4444012 15 oH
ATAH0068  4T0H005™® 46500878 A0 ATROM® 460007 4401006 0
4834015 4804014 473010 AD00* 48006 4800067 4644011 60
6B08HLME  6493H084% 6501+150" 6114088%°  6488£140%  6468+116° e423+#15° 1
66124096 p405+158™ EB20M™  G6E6HL01*E  BTH079™8  eAoH6E1YE 6281416578 15 Mo
Ie
E24128%8  613+113*% Ge07HL31" 6BTHLB*E 68IH6* 6678rL07F 6LO7+105% K0
6695+109%"  6655£129% 66444088"  6780+116%  6700+149%  6700£L02* 6244409578 60
15084088%* 15131 20% 151641194 15074103%  15194079%  15124087%  1527+09F" 1
148H00%  14%5+116% 1501+107%8  1474+4138%  142400%8 1480412078 14974070% 15 -
1403+114%8  14444091% 1466408678 1378+106%° 14M4HA¥E  14404123%F g0 K0 a
13804123 14004105 14024095  1BLHA2X®E 1356#133%F 13714006 1488:004™ 60
286t036% 2044028% 2614043 3014030% 2884036% 281+030% 269:019% 1
293063™ 3114040™ 3BH0HM 2264068% 298033™ 303042 43540338 15 )
2114055%8 32040474 3494068 173:031% 2504040% 2894031 6.204049° K] Y

104034° 1834037 2284036 0524028 1314029% 19040257 5174051 1)

WCE: coagulans extract, WEM: water extraction method, AEM: alcoholic extraction method. Different small
and capital letters represent significant differences (p<0.05) in the rows and columns, respectively. Results are
expressed as average of three independent replicate trials + standard deviations.
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Fig 3 Total acceptance of ultrafiltrated cheese samples prepared with different WCE concentrations during 60
days of cold storage period. WCE: coagulans extract, WEM: water extraction method, AEM: alcoholic
extraction method, different letters represent significant differences (p<0.05)
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In this study, the possibility of application of Withania coagulansextract (WCE) as a microbial rennet
substituent in production of ultrafiltrated Iranian white cheese was evaluated. WCE was extracted by
two water and alcoholic extraction methods and the levels of 0.5, 1 and 1.5% of mentioned
extractscontained plant proteinase were used in cheese making. The color parameters (brightness/L*,
redness/a* and yellowness/b*),physicochemical properties (pH, moisture, fat, syneresis, total protein,
soluble protein inwater and in 12% TCA) and total acceptance of produced cheeses were compared
with the control sample (prepared with commercial recombinant chymosin) during 60 days of storage.
Results showed that the type of enzyme and the time of storage had significant effect on L* and b*
index values of the cheese samples but these variables haven’t significant effect on the a* index. By
increasing the amount of WCE and storage period, the L* (p<0.01) and b* values(p<0.05)
weresignificantly decreased and increased, respectively. Generally,WCE-cheeses, especially the kind
of water extraction, had the lower protein and fat and thehigher moisture, pH, and soluble protein in
water and 12% TCA as compared to control sample. Although all the cheeses till the middle of the
storage had adequate acceptability, WCE-cheeses containing 1 and 1.5% WCE had significantly
(p<0.01) lower acceptability than 0.5% WCE-cheese and control after 60 days of the storage.The
results of this study showed that by usingl% WCE, especially in its alcoholic form, an ultrafiltrated
Iranian white cheese with an acceptable quality can be produced. However, commercial application of
this extract in order toreplacewith microbial rennet requiresthe risk assessmentand toxicity teststo
convince that the WCE is harmless for the human health.
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