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Table 1-Introduction of the treatments used in the research

Treatment Cream Stabilizer Trypsin Soy Cowpea Inhibitory Inhibitory
(Percentage)  (Percentage) Enzyme bean Seed Seed of Soybean of Cowpea
(100 TU/pg)? Extract Extract seed seed
extract extract
(TIU/ml) 3 (TIU/ml)
T1 99.7 0.2 0.002 0 0 0 0
T2 99.2 0.2 0.002 0.5 0 100 0
T3 98.2 0.2 0.002 1.5 0 300 0
T4 97.2 0.2 0.002 2.5 0 500 0
T5 98.7 0.2 0.002 0 1 0 100
T6 96.7 0.2 0.002 0 3 0 300
T7 94.7 0.2 0.002 0 5 0 500
T8 99 0.2 0.002 0.25 0.5 50 50
T9 97.5 0.2 0.002 0.75 15 150 150
T10 96 0.2 0.002 1.25 25 250 250
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Table 2-The average of inhibitory of soybean and cowpea seed extract in the samples of
pasteurized cream during storage (average+Standard deviation)

Treatment/Day 1 4 10 13

T1 02 ov 02 02 02

T2 37.10£050°  36.88+0.68°°  36.65+0.58"¢ 36.51+0.42b¢ 36.30+0.330d
T3 43.66+0.339  43.22+0.19%  42.44+0.69%Ce 42.20+0.75% 41.74+0.78%
T4 54.44+0.50i 64.66+0.62° 63.22+0.65" 61.66+1.82° 60.22+1.21¢
T5 28.38+0.41° 28.20+0.39° 27.95+0.34° 28.84+0.49° 27.48+0.58°
T6 38.59+0.35°  38.23+0.19°d 38.07+0.22°d  37.87+0.31bc 34.37+0.33c
T7 44.72+0.34"  43.99+0.66°¢  43.36+1.05% 42.88+1.17¢ 42.21+1.38%
T8 31.78+0.18°¢ 31.5+0.16° 31b¢ 30.74+0.13° 30.22+0.38%¢
T9 39.82+0.17F  39.46+0.40°¢ 39.10+0.69°%  38.77+0.69° 38.38+0.75%
T10 50.44+0.51" 49.66+0.57¢ 49.15+0.58¢ 48.96+0.76¢ 48.66=+1°

3 Kruskal-Wallis

!Least Square Means
IStatistical Analysis System
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Standard error 2.606 3.646 3.527 3.382 3.274

of mean
Means within the same column with different subscripts differ significantly (p<0.05).
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Table 3-Acidity changes (°D) in the samples of pasteurized cream during storage
(average+Standard deviation)

Treatment/Day 1 4 7 10 13

T1 8.10+0.03¢ 13.72+0.70¢ 18.01+0.05¢ 27.45+1.41fF 37.8"
T2 8.42+0.70°¢  11.92+0.70Qbcd 16.2¢ 24.97+2.114 36.01f
T3 8.75+0.02°? 11.02+1.012 16.19+0.01¢ 23.17+0.723b¢ 36.99
T4 8.52+0.709 10.8+0.012b 15.3+0.01¢ 23.17+0.052 23.4+0.01¢
T5 8.65° 13.04+0.01¢% 14.4b 21.51¢ 28.8+0.01¢
T6 8.75+0.01° 12.60¢°de 14.4° 26.09¢ 27.04+0.01°
T7 8.52+0.70% 11.92+0.70bcd 14.4° 24.97+0.70¢ 26.2+0.01°
T8 8.4240.73"¢ 12.15+0.01¢ 12.62 36.62+2.522b 37.1¢
T9 8.42+0.70°¢ 11.7+0.01bc 12.6+0.582 22.72+0.723b¢ 26.20+0.01°
T10 8.2+0.01° 11.47+0.70°b¢ 12.6+0.562 23.17+0.01°¢ 24.4+0.012

Standard error of mean 0.065 0.292 0.541 0.594 1.44

Means within the same column with different subscripts differ significantly (p<0.05).
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Table 4-The average of viscosity(cP) in the samples of pasteurized cream during storage
(average+Standard deviation)

Treatment/Day 1 4 7 10 13

T1 1.56E4+0.141 1.02E4+0.04"F 5.39E3+0.21° 4.74E3+0.41°  3.26E3+0.25°

T2 1.76E4+0.169 1.15E4+0.1¢ 1E4+0.1" 9.2E3+0.81" 9.1E3+0.819

T3 1.74E4+0.11" 1.21E4+0.11¢  9.97E3+0.95f 9.17E3+0.84¢  9.12E3+0.83¢

T4 1.57E4+0.142 1E4+0.009] 9.99E3+0.92¢ 9.2E3+0.81f 9.12E3+0.52"

T5 1.7E4+0.15f 1.1E4+0.005* 6.01E3+0.59° 5.96E3+0.55° 5.12E3+0.47¢

T6 1.75E4+0.15¢ 1.2E4+0.11"  9.87E3+0.91° 9.71E3+0.889  9.17E3+0.71f

T7 1.74E4+0.16" 1.31E4+0.12' 8.73E3+0.812 3.95E3+0.28% 2.76E3+0.25%

T8 1.78E4+0.169 1.19E4+0.19 1.01E4+0.06! 1E4+0.08" 9.73E3+0.87!

T9 1.84E4+0.16°¢ 1.19E4+0.1] 1.04E4+0.039 1.01E4+0.081  9.11E3+0.89!

T10 1.72E4+0.164 1.19E4+0.19 9.01E3+0.8¢ 8.96E3+0.869  8.31E3+0.79¢
Standard error of mean 281 304 501 615 697

osb HIIT (olad&s b g (P</-0) sl Lol

(P<+/0) el Jaul 58l (gl sne

Means within the same column with different subscripts differ significantly (p<0.05).
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Table 5-The average of syneresis (Percentage) in the samples of pasteurized cream during

ALY Gloas YA b /Y opless Vo il / olie mlio sla yingds 4yl [ idgh sole dlio

storage (average+Standard deviation)

Treatment/day 1 4 7 10 13
T1 10.5+0.102 15+0.10° 16+0.10¢d 27.5+0.10'  38.5+0.10"
T2 10.95+0.04° 15.55+0.01P¢ 17.15+0.05¢ 19+0.10¢ 20.5+0.10¢
T3 10.95+0.03P 15.95+0.04b¢  17.3+0.01° 20.4+0.07¢ 21+0.10¢
T4 11.55+0.01°¢ 12.5+0.10% 13.75+0.05>  14.7+0.05°  15.5+0.06°
T5 11.05+0.01°  16.4+0.20°¢ 16.5+0.02¢ 25+0.10" 29.8+0.15f
T6 12.65°¢ 12.7+0.03% 15.65+0.15¢ 16.5+0.10¢ 17.3+0.03°
T7 12.35+0.069 17.4+0.21¢ 26.6+0.13f 27.7+0.02"  30.9+0.07¢
T8 11b 12.05+0.08%  12.75+0.04% 13.15+0.03% 13.5+0.03%
T9 11.05+0.01P 12.15+0.03% 13.15+0.032" 13.7+0.02% 14.35+0.03"
T10 11.55+0.01¢ 12.35+0.022 16.65+0.06% 21.65+0.157 24.8+0.15¢
Standard error of mean 0.215 0.535 1.385 1.455 25

Means within the same column with different subscripts differ significantly (p<0.05).
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Table 6-The average of Peroxide Value (mEq/kg) in the samples of pasteurized cream during
storage (average+Standard deviation)

Treatment/day 1 4 7 10 13

T1 0.54+0.04°¢ 0.58° 0.62+0.049 0.70+0.04¢ 0.87+0.04°¢
T2 0.67+0.04° 0.69¢ 0.7+0.04¢  0.71+0.04¢ 0.83¢
T3 0.77+0.04° 0.79+0.04° 0.82 0.81+0.042b 0.85°
T4 0.79+0.04?2 0.8° 0.81% 0.828 0.83+0.04"
T5 0.6° 0.62¢ 0.65¢ 0.66¢ 0.87+0.04°¢
T6 0.61° 0.63¢ 0.65%® 0.68+0.042b 0.83¢
T7 0.65+0.04° 0.672 0.68+0.042 0.70? 0.75°
T8 0.69+0.04" 0.7° 0.71+0.04¢ 0.73%¢ 0.75°
T9 0.7+0.042 0.71b 0.74+0.04°¢ 0.75+£0.042> 0.78+0.04°
T10 0.73¢ 0.75+0.06" 0.762b 0.772 0.78+0.042

Standard error of mean 0.025 0.022 0.019 0.016 0.012

Means within the same column with different subscripts differ significantly (p<0.05).
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Table 7-The average of Anisidine Index in the samples of pasteurized cream during storage
(average+Standard deviation)

treatment/day 1 4 7

10 13
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T1 0.51+0.049¢¢  0.72+0.01f 0.822 0.95+0.012 1.27+0.01¢
T2 0.30+0.003P¢d  0.48+0.01¢ 0.66% 0.71+0.022" 1.10+0.01°
T3 0.322 0.48° 0.50% 0.70+0.032 1.02+0.09°¢
T4 0.322 0.48+0.01® 0.5* 0.68+0.03% 0.722
T5 0.51+0.049¢ 0.53¢ 0.55% 0.83+0.01¢9 1.09+0.06°
T6 0.53¢ 0.55¢% 0.56% 0.74+0.02P¢ 1.05+0.01°
T7 0.54+0.0512bc 0.55¢ 0.57% 0.80+0.06°¢ 1.06+0.01°
T8 0.41¢% 0.45+0.01°¢ 0.67% 0.69+0.012b 1.03¢
T9 0.462bcd 0.48+0.01°¢ 0.53% 0.67+0.042 0.87+0.07"
T10 0.47+0.412b 0.48+0.03* 0.52 0.71% 0.88+0.03"
Standard error of mean 0.024 0.027 0.032 0.028 0.055

Means within the same column with different subscripts differ significantly (p<0.05).
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Table 8-The average of microbial total count (Log cfu/g) in the samples of pasteurized cream
during storage (average+Standard deviation)

treatment/day 1 4 7 10 13
T1 4.28+0.38% 4.81+0.38° 5.73+0.38¢ 5.75+0.56f 5.82+0.2f
T2 4.22+0.48  4.7240.3°¢ 5.69+0.38¢ 5.67+£0.42° 5.61+0.49¢
T3 4.23+0.382 4.72+0.3°¢ 5.69+0.38° 5.67+0.3° 5.6+0.38¢
T4 4.2440.37% 4.72+0.3%¢ 562+0.52°¢ 5.6¢ 5.59+0.44b¢
T5 4.24+0.39% 4.65+0.3° 5.6+0.54P 55+0.359 5.12+0.49°°
T6 4.16+0.372 5+0.3b 5.6+0.39° 5.5+0.5¢ 5.46+0.39°¢
T7 4.17+0.3% 4.55+0.42% 5540.52 5.4+0.52b 5.08+0.39¢
T8 4.2+0.4%  4.23+0.38% 4.93+0.47% 4.87+0.3% 4.27+0.382
T9 4.27+0.4% 519+0.45% 5.29+0.47% 5.1+0.44° 5.05+0.382b¢
T10 4.26+0.33% 5.11+0.34% 5.15+0.45% 511+0.3° 4.74+0.392b
Standard error of mean 0.012 0.096 0.08 0.088 0.155

Means within the same column with different subscripts differ significantly (p<0.05).
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Table 9-The average of total accepntance (sensoroy test) in the samples of pasteurized cream

(olaas

during storage (average+Standard deviation)

treatment/day 1 4 7 10 13
Tl 8.8+0.44" 8.6+0.54¢ 8¢ 6.4+0.54% 5.6+0.54°
T2 7.6+0.542° 7.5¢ 7.20+0.44° 62 4.8+0.443b
T3 7.20+0.7%  7.18+0.44°%  7.15+0.44° 5.8+0.44% 5abe
T4 7.20+0.69%  6.4+0.6%°®  6.82+0.443°  6+0.12 4.8+0.442b
T5 7.60+£0.73°  7.56+0.54b¢ 73 6.4+0.44% 5, 2+0.44°¢
T6 7.20+0.71%  7.1+0.443b¢ 73 6.2+£0.44% 5,2+0.44°%¢
T7 7+0.52 6.6+0.542 6.4+0.54%  6.2+0.44%  5+0.43¢
T8 7.2+0.7%  7.18+0.63%¢  7.15+0.67° 6.2+0.44® 5.4+0.52°¢
T9 7.240.63%  7.14£0.73¢  7.12+0.44° 62 5.2+0.44°¢
T10 7.2+0.63? 6.4+0.542 6.2+0.542 62 4.40+40.342

Means within the same column with different subscripts differ significantly (p<0.05).
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Introduction: Cream is a mass of fat cells that have been covered with a Lipo-protein membrace
(Ahouei et al., 2016). This dairy product is an emulsion with high content of fat milk that is obtained
from creaming of milk by the equipment that is called milk separator. Obtained Cream is white or
creamy white with a gentle taste. Cream is consumed directly in breakfast with honey and bread or it
can be used in the formulation of other diary products such as ice cream and full-fat yogurt; Aslo it
can be used for making butter. The fat content of cream differs from 10 to 50 perecent and the used
heat treatments for it are pasteurization and strelization. Usually using gentle pasteurization to ensure
maintainance of the favorable taste of cream is the best method (Hoffmann 2011). Protease is one of
the enzymes in milk and dairy products that can cause shortening of storage of dairy products. This
enzyme can cause hydrolyzation of proteins of milk to bitter peptides and this can make dairy products
taste bitter and that will be unpleasant for consumers and can make sensory inacceptance of this
product. Proteases in milk have natural and microbial sources. Natural proteases like plasmin,
plasminogen, Thrombin and aminopeptidases come from blood plasmas, cell cytoplasms and fat cell
membraces that can go to milking channel of the breed. Microbial proteases can be produced by
cryogenic bacterias such as Pseudomonas and Bacillus. Although these microorganisms will be
destroyed by heat treatment but their enzymes are heat-stable and can cause undesirable changes in
cream. It should be noted that environmental effects such as livestock breed, intensity of
contamination of milking equipments, shipping and storage conditions of milk during storage, high
temperature in storage of milk, the type of animal feed and existence some diseases such as mastitis
are effective to the increasement of these enzymes. The content of the enzyme is very low during
milking but they will be increasing by time (Vijayakumar 2012). Proteases are heat resistant and that
is the reason of the bitterness of the product and the development of indesirable sensory features in
products such as cream (Richards et al., 2014). Serine proteases, such as plasmin enzyme, are the
main reason of spoilage of milk and other dairy products (Nielsen 2002). Removing bitterness is
possible by using some commercial methods such as absorbtion, active carbon and chromatography
andsolvent extraction but they will be used as the last solutions because they are so costly, time-
consuming and the materials that will be used to extract are toxic; therefore, these commercial
methods are not currently available for removal of the bitter peptides (Lemieux and Simard 1992).
The best and easiest way to avoid or reduce the created bitterness by enzymes in dairy products is to
use protease inhibitors (Lemieux and Simard 1992). Herbal protease inhibitors are small proteins
that are in storage tissues of the plants. They will be activated during isect and pest attacks. Soybean
and cowpea seeds are the plants that have these inhibitors. Existence of phenolic compounds in these
inhibitors in seeds can make phenol-protease complex and the more phenolic content in these plants
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can induce the greater protease inhibitory effect. Also; in these seeds, serine protease inhibitor can
reduce the activity of protease by direct blocking of the active part of the enzyme and they will form
the complex (Richards et al., 2014). Some chemical compounds have been found as protease
inhibitors in soybean (Glycin Max L. Merr) and can be used as additives for protease activity inhibitor
in formulation of some food products that are also anticancer (Mirzaei et al;2010). There are also
protease inhibitors in cowpea seed (Vigna Unguiculata L.walp) . These inhibitors can cause digestion
disorder in food products but nowdays, their constructive role in prevention of cancer, heart disease
and antioxidant and microbial properties of them have been proven and they have been called as
healthy ingredients (Siddig and Uebersax 2012). Some foundings have been investigated on the effect
of soybean seed trypsin inhibitor or cowpea seed protease inhibitor in reduction of proteases in low-
fat milk or the effect of them on maintaining the quality of shrimp muscle during storage (Sriket et
al; 2011; Richards et al;2014) ; but the simultaneous effect of the extracts of soybean and cowpea
seeds containing trypsin inhibitors on reduction of the proteases activities in food products specially
in dairy products such as cream has not been observed. Due to the type and availabe content of each
compound in food products in this research the combination of protein and its quantity in food
products ‘s structure and also the type of heat treatment on the amount of created inhibition of the
extracts that are effective has been investigated because few studies in this context have been
considered. Regarding the high demand of cream consumption in confectionery and general products,
the maintenance of its quality and gentle taste are necessary issues during storage. Due to heat
resistance of natural and microbial proteases that are produced from activity of cryogenic bacterias
such as plasmin even after pasteurization heat treatment the presence of these enzymes in cream is
inevitable and these can cause oxidation,inacceptence of bitter taste of the product and economic loss
to manufactures also maintenance the consumer safety and food scurity are important thus, it is better
to use herbal inhibitors instead of chemical additives to reduce these enzymes; So, in this study, the
effect of different concentrations of soybean and cowpea seeds extract containing trypsin inhibitors
and simultaneous use of different concentrations of soybean and cowpea seeds extracts on some
physicochemical and sensory properties and microbial total count of pasteurized cream during storage
have investigated.

Materials and methods:_Soybean seed was milled in blender after shelling. The flour produced was
kept with N-hexane in 1:5 weight/volume for one hour to defat; then was dried and milled again and
it was re-deffated for two times and the product was kept under exhaust hood overnight; After that,
was milled again and passed from 1000um mesh. It should be noted that due low fat content of
cowpea seed, defatting process was ignored for this seed. For extraction of protein, the resulting flour
was kept in water bath with shaker in phosphate buffer 0/1M in pH of 7/5 in 1:20 weight/volume for
four hours in 25°C. Then, the solution prepared was centrifuged in 10000g for 30 minutes and
supernatants was obtained as trypsin inhibitor extract. The protein content was 12/5 mg/ml in soybean
seed extract and it was 8/2 mg/ml in cowpea seed extract. Although heat treatment can reduce the
activity of the extracts but for the reduction of the microbial count of the extracts, they were heated
in pH of 8 in 55°C for one minute. After measuring the inhibition of the extracts, the desired
concentrations of them for adding to cream were investigated. for making cream treatments, after
standardizing fat (25%), stabilizer of cream was added (0/2%) and they were mixed; cream was
pasteurized in 72°C for 15 minutes in non-continous heat treatment. Then it was homogenized in
150kg/cm? pressure and bovine trypsin enzyme, as serine protease, and produced extracts (soybean
seed extract: 0, 100, 300, 500 inhibitor trypsin unit, cowpea seed extract: 0, 100, 300, 500 inhibitor
trypsin unit and the combination of soybean seed extracts: 50, 150, 250 inhibitor trypsin unit and
cowpea seed extract: 50, 150, 250 inhibitor trypsin unit) were added to cream in sterile condition. It
should be noted that based on intensity of inhibition of the extracts, 10 treatments (cream samples)
were prepared in 100-gram polystyrene cups. After adding the treatments, cups were closed with
aluminum cover. The prepared samples were stored in 4°C and the inhibition of the extracts, acidity,
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viscosity, peroxide value, syneresis, microbial total count and total acceptance of the samples have
been investigated in the days of 1, 4, 7, 10 and 13 during storage.

Results and discussion: The results showed that there was significant difference between the
treatments and during storage on acidity,viscosity,syneresis,peroxidevalue,anisidine index and
microbial total count(p<0.05); so that acidity,viscosity,syneresis,peroxide value increased by adding
treatments and anisidine index and microbial total count decreased and acidity,syneresis,microbial
total count,peroxide value and anisidine index have been increased during storage but viscosity has
decreased during storage.Significant difference in the inhibitory of treatmentswas observed
(p<0.05)but the differenceduring storage was not significant (p>0.05)and greater concentration of the
extracts has obtained higher percentage of inhibition, and because the percentage of inhibition in the
sample containing soybean seed extract with the activity of 500 TIU/ml is more than the sample
containing soybean seed extract with the activity of 250 TIU/ml and cowpea seed extract with the
activity of 250 TIU/ml, it can be stated that soybean seed extract has act stronger than cowpea seed
extract. No significant difference between the treatments and during storage was observed in sensory
evaluation (p>0.05).

Conclusion: Finally, the sample containing 500 Trypsin Inhibitor Units of soybean was introduced
as the best treatment due to suitable physicochemical and acceptable microbial and sensory
characteristics.

Keywords: Bitterness, Cowpea Seed Extract, Pasteurized Cream, Protease Inhibitor, Soybean Seed
Extract



