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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

L value b value avalue Degree of freedom Changes sources
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 m Day 15

100

“‘cdef

L*value

Control 0.5% 1%

m Day 30 m Day 60

1.5% 0.5% 1% 1.5%

(Rennet) 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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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 (%0) WCEWAM (%) Cortrd Time  Physichachemical
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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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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.

Keywords:Withania coagulans, Water and alcoholic extraction,Physicochemical properties, Storage period
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