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3. Textural Profile Analysis (TPA)
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1. Milk Coagulation Activity (MCA)
2. Proteolytic Activity (PA)
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. Hardness

. Cohesiveness

. Springiness

. Gumminess

. Chewiness

. Oscillatory analysis
. Storage Modulus

. Loss Modulus

. Complex viscosity
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Table 1 Milk coagulating activity (MCA) and proteolytic activity (PA) of ginger extract
Milk-Clotting Activity Proteolytic Activity MCA/PA

Coagulant

(MCA) (Units/mL) (PA) (Unit) Ratio
Ginger Extract 326.55+6.85 134.26+4.92 2.43+1.39
Means + SD
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Table 2 The physicochemical properties of whey-less cheese obtained with calf rennet and ginger extract

Component Coagulant
Calf rennet Ginger extract

Dry Matter (%) 38.20+0.18° 36.44+0.21°
Acidity (D) 19.78+0.38" 20.86+ 0.29°
FDM (%) 58.19+0.51° 61.20+ 0.48°
Protein (%) 10.25+0.18" 8.37£0.15
Salt (%) 1.02+0.10° 0.92+0.08°
pH 4.49+0.08° 4.48+0.10°

Values are averages =+ standard deviations of three cheese-making trials from different batches of milk. Superscript
letters (a—c) beside mean values in the same row show the difference in Duncan’s multiple range test (p < 0.05).
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Table 3. The texture profiles of whey-less cheese obtained with calf rennet and ginger extract

Textural Profile Coagulant
Analysis Calf rennet Ginger extract
Hardness (g) 122.41+ 0.38° 115.84+ 0.34°
Springiness (mm) 2.01£0.08" 1.85+0.10°
Cohesiveness 0.28+0.02° 0.27+0.04°
Gumminess (g) 34.43+0.68" 31.11+ 0.88"
Chewiness (g.mm) 72.11£1.18° 60.46+ 0.98"

Values are averages +standard deviations of three cheese-making trials from different batches of milk. Superscript
letters (a—b) beside mean values in the same row show the difference in Duncan’s multiple range test (p < 0.05).
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2. Hooken Solid
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4. Storage Modulus
5. Loss Modulus
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Fig 1 The rheological properties of whey-less cheese
obtained with calf rennet and ginger extract
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Table 4 The sensory evaluation of whey-less cheese obtained with calf rennet and ginger extract

Sensory evaluation Coagulant
Calf Rennet Ginger Protease
Color 3.21+£0.38° 3.78+ 0.34°
Flavor 3.25+0.08" 3.85+0.10°
Texture 3.28+0.02° 3.67+0.04°
Overall acceptability 4.12+0.68" 4.31+£0.88"

Values are averages + standard deviations of three cheese-making trials from different batches of milk. Superscript
letters (a—b) beside mean values in the same row show the difference in Duncan’s multiple range test (p < 0.05).
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Increased consumption of cheese combined with a shortage of rennet has
led to a global interest for natural milk coagulants from some other sources
different from animal sources such as plant and microbial sources. In this
study, the effect of ginger extract in comparison to calf rennet on
physicochemical, textural profiles, rheological and sensory properties of
whey-less cheese was examined. The results showed that the proteolytic
activity and milk-clotting activity of ginger extract used in this study were
134.26 units and 326.55 units/mg respectively, and the milk-clotting
activity/ proteolytic activity ratio was about 2.43. This can be desirable for
cheese processing. This can be desirable for cheese processing. Also, dry
matter and protein content of cheese produced by ginger extract were
significantly lower and the fat in dry matter was higher than samples made
using rennet (p <0.05). But the coagulant type had no significant effect on
the acidity, pH and salt content of the samples (P> 0.05). Hardness,
springiness, gumminess, chewiness, storage modulus, loss modulus and
complex viscosity of cheese samples prepared by ginger extract were
significantly lower than cheese prepared by rennet (p <0.05). The overall
acceptability score of cheeses produced by ginger extract was not
significantly different from the samples of cheeses prepared with calf
rennet. The flavor and texture score of samples prepared by ginger extract
was significantly higher than cheese prepared by calf rennet. According to
the results obtained of this study, ginger extract can be used as a coagulant
in the preparation of whey-less cheese.

A



