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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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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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3. cynara cardunculus 2. Ginger Extract (GE)
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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).

BRSO ECT P DUV G PN S TS S PRI
R bl e e ke S 05 S 5 5 ol p"}l S5
Sy Sy 53 o b ol Sl s spd s Sl S
b Ol sl p3Y s JMEe 55 Ol bl T
RGO I N FCTPpC S W BTG L SR P
D] T s o 55 s S s fol

S oy Dl pediS Mixe g G0 Y Jadr o
Yodsde Sl Sepsboles ol odld eyl L gladsed
5035 (e (ISl S oS Mimie § g 3 e o dalie
2 Ll (P<0.05) cisls (gols pmn 36 baes ged Ol bl
(it (P<0.05) sl oo pme 86 Siwge 5 o b
odd Minie iy Sladiged O SohlB 5 Do oo (S
59 GE U oeds dinwe o 5l 2i ools ome sk CRL
L Olg e ) GE L st dinw Lo e 2als (p<0.05)
sy D 03 S S b el JRS e a8
ol iy b s 5y Jelm adlse Al 4 pee oS sl Lo
Sedd e Slayy 3 Ldd s s A e LB 4l
Shrle 5 oS et oSl Sl (Al Sl
P s oS S sl b e 5 S e bl 5K
A

GE U sii g sla e oS ol ads 55158 Ll cpl o
oimen [YO] Wag (505 5 SIS Sl 5 6 sl
e le bodd e pus T Ly ge s oS ol 0l saliee
@ Sl S S Sl 5 S s BB sk 4 Sl
22 5 ebie B Y] 5y LS gl Lsdd g
O Jol Al oS daxia b s el Sl ek g sla sy
[YY] el oas 2158 o a5 [l

1. Murcia al Vino

DM (Gl e 0 oS Mime g 55 T s 4 a5 L Ll
w3l Slidss s (P>0.05) ezl lak ys pH 5 axind
(AL L lam) oS dinie osle 30 45 sl 0ds 218
Ciles gl PH 5 SKasY sl slis ey L6 56
[Ya 5 W] sl alS L Sl o wbe Losds Wy
Aol & 2y 53 3 S5SY RS @ b e andend Dl s
Lol SN

oS Aixis ¢ oS sls oLad Waesls (g kel 4 5o Cl:; ERC SN
53 (p>0.05) csl gols pme 30 badd gl Sl Slds
)‘MWQ)M@Mﬁ\)‘M@&&AJEJ‘
bl el OsVse b bl e 1SS
O35l (Yero) O, Ken el L el plnil Slalae
el laasl Gl s 30 L sl clad (686 (S
5038 oo st b plab S Ao YUy (sl ke
Y] s cles o s

(TPA) CLJL’ J,'é‘gjg: 6\.&‘;}1‘9—\‘—‘”

b g dgpame Jpdy Gl Sleo g S 51 S S8
osbe Qs Jos &Sl iy, TPA ol oS G s
S Sis on ol o3 [ ] a8 e adi Olas s 1y e
ot oSy Db e o Sl ladised L
SOl phe 23S G5 Ll e Ok kB Oy
IS8 is G 03551 s (sl 03Y (S S sdasOLE
S el Ko e Kby 5 SKwse Cl asiie
38 bl GLals Jan s Ot 03,25 o8 5500 G
S Gl Sud 4wy s e e sy SOL
IR V-3 UA VWA VLIV | VIRCOUISCE ICUIN [ JUOSYSIPYE VPSS 1| W

o S olid Jlesl 3l sl Gl 4 gle esle iS50


http://dx.doi.org/10.22034/FSCT.19.125.35
https://dorl.net/dor/20.1001.1.20088787.1401.19.125.17.6
https://fsct.modares.ac.ir/article-7-59394-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-24 |

[ DOR: 20.1001.1.20088787.1401.19.125.17.6 ]

[ DOI: 10.22034/FSCT.19.125.35 ]

Ve ch\q 09> AYo a_)Lw.i':

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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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.
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