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ABSTRACT

Herbs and spices have long been used to support various food products, including
dairy products because of their flavoring, taste, texture and general appearance as well as
therapeutic properties such as antioxidant activities, infections, microbes, anti-diabetes
and hypertension. Therefore, this study aimed to demonstrate the effect of adding ginger,
cinnamon, lycopene extract and olive oil on the physiochemical properties, the quality of
the soft cheese produced and the extent of its acceptance by the lragi consumer, who
prefers this product in abundance to other types of cheese. So, this study was prepared
with ten liters of fresh cow's milk used in the manufacture of soft cheese by the dairy
factory/ Abu Ghraib/ Baghdad. Standard soft cheese was processed by filtering raw milk
first, heating, cooling, adding rennet, incubating, cutting, drainage the whey, salting and
supplementing with different addition. Five treatments of soft cheese were made by
regular method and supplemented as follows: The control treatment is to make white soft
cheese without adding anything other than the basic ingredients for making soft cheese.
While adding 2.5% of each of the ginger, cinnamon, lycopene and olive oil for each of the
second, third, fourth and fifth treatment, to the curd of milk and supplement its
manufacture from squeezing and preserving it until the necessary analyzes were done.
The results of the study showed a clear and significant variance (P<0.05) of the
percentage of fats, total solids, ash contents and calibrated acidity as the storage period of
the soft cheese product increased to 21 days. The results of the statistical analysis also
showed that ginger, cinnamon, lycopene and olive oil with certain concentrations had a
positive effect (p<0.05) on the physiochemical composition of cheese and on all sensory
properties. It was founded that supported cheese with cinnamon had the highest
concentration in phenol contents follow: cinnamon cheese> lycopene cheese> olive oil>
ginger cheese>control cheese which was 643, 564, 497, 424 and 213 mg\ kg respectively.
Also, It was found that lycopene cheese appeared highest scavenging activity for free
radical produced from DPPH followed by lycopene cheese, Olive oil cheese, Ginger
cheese and Cinnamon cheese were 96, 94, 91 and 88% respectively. Consequently, the
study concluded the importance of producing milk products fortified with medicinal
plants and spices and their availability to many consumers who want to consume these
fortified products to improve and preserve their health.
Keywords: Vital ingredient, physicochemical composition, HPLC technique.
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INTRODUCTION

Since the pre-historical era, the milk industry has developed the cheese industry with
many aspects, such as introduction of mechanization, the discovery of heat pasteurization for
milk intended for the manufacture of dairy products, and the addition of pure colonies of lactic
acid bacteria to milk prepared for the manufacture of soft and ripe cheeses.The food was
processed with the addition of probiotic bacteria as functional foods. It was widespread
popularity and acceptance for its therapeutic benefits, as it exceeded the digestive system. It
also included improving immunity, its anti-cancer properties, dyspepidemia, heart disease,
diarrhea and lactose intolerance (Vasiljevic&Shah, 2008).Cheese is one of the products made
from raw milk and using the starter of cheese leading to the curd of the milk and then, pressing
it to get rid of the excess water and then cut it and save it until it reaches the consumer and is
characterized by its high content of protein, fats and calcium.Also, cheese is rich in mineral
elements and vitamins that necessary for human health and for the construction of strong and
healthy boon when phosphorus is available beside calcium (Chapman, 2011).The process of
manufacturing cheese from cow's milk, sheep, goats, etc., and from other types of animals, is a
series of processes, including the preparation of raw materials, pasteurization, coagulation,
acidification, synthesis, dehydration,and moldings, compressing and salting(Effat, 2012).Since
ancient times, medical and spicy plants have been used to enhanced flavor as well as
therapeutic factors of most different foods, including different cheeses(Alsoufi& Aziz, 2019;
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Samah&Ahmed, 2019).Many studies have shown that cheeses are fortified with herbs and
spices have a significant inhibitory effect on many pathogenic microbes(Naveedet al., 2013;
Youssef & EIl-Sayed,2018), which lead to food damage and oxidation by ingesting free
radicals with their biochemical compounds (Bakheit&Foda, 2012). Because cheeses are
characterized as easy to digest and absorb, they are included in the numbers of many diets,its
consumption rate is great for most people and it is used in all daily meals, cheese are consumed
all without any residue and the average selling price is suitable for everyone. Soft cheese is the
only type available and desirable to most people in general in our country Irag, as well as the
manufacture of soft cheese is the main way to preserve excess milk in rural areas of the
outskirts of Baghdad and in other provinces as well as the lack of dairy plants to use that excess
milk. Previous studies have proved that herbs and spices can be added as flavoring agents,
preservative, as well as their therapeutic properties as antioxidants, pressure-reduced, anti-
inflammatory agents, and many other microbes.So, the wise use of medicinal herbs and
nutritional spices to support soft cheese products leads to an increase in their nutritional and
medicinal values and against many pathogenic microbes and as antioxidants as well as the
ability to develop different dairy products of vital value added to which the consumer and
eager for new products always aspires.So soft cheese was chosen in this study tosupplemented
with ginger, cinnamon, lycopene and olive oil rich in antioxidants, phytochemicals and
micronutrients, with enhanced sensory propertieswhich qualify it to give us the qualities of
therapeutic and functional foods in improving the functions of the body organs and treat a
number of diseases and make the human health better.

MATERIALS AND METHODS
Primary raw material

Fresh cow milk, low-fat pasteurized, lactic acid bactericidal strains, microbial cheese
bran that used in The State Company for Dairy Products\ Abu Ghraib\ Baghdad\ Irag. Ginger
powder, Cinnamon powder, olive oil, tomatoes, and edible salt were bought from local super
market, Al-Warda in Baghdad city.
Experimental design

Chemical analyzes of raw milk and processed cheese was performed, and cheese was
also manufactured in laboratories and dairy plant\ Abu Ghraib\ Baghdad in June 2019.
Fivetreatments of soft and processed cheese were made by regular method and support as
follows: First the control treatment (Cheese Control=ChC) was to make white soft cheese
without adding anything other than the basic ingredients for making soft cheese. While the
other four treatments were added 2.5% of each of the Ginger (Cheese Ginger= ChG),
Cinnamon (Cheese Cinnamon= ChCi), Lycopene (Cheese Lycopene= ChL) and Olive
0il(Cheese Olive oil= ChQO) to the curd of milk, it was lifted for 20 minutes, thenafter
coagulationand completed manufacture then squeezing and preserving it until the necessary
analyzes were doneas shown in.
Manufacturing of soft, fortified cheese with different spices

The improved method (Felix et al., 2013) in making soft white cheese was followed in
this study. Ten litters of fresh Cow's milk used for processing the soft cheese which were
supplied from Animal farm of dairy plant\ Abu Ghraib\ Baghdad. 1.2% skimmed milk powder
was added to raw milk with good stirring to homogeneity in order to obtain the desired
percentage of protein\ fat to produce the soft cheese desired by the consumer. Then filtered and
heated over a good pasteurization temperature of 83°C for 10 minutes, cooled to 30-40°C.
Then, it was added 0.5% rennet with good stirring, and then incubated at 30°C\ 40-45 minutes
until it wascoagulated completely. Then the cheese curd was quietly stirred with a special knife
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and the whey was removed, 1.0% NaCl was added to the curd to get the desired taste from the
consumer. At this point, four treatments were made by adding 2.5% fine powdered of ginger,
cinnamon, tomato lycopene extracts and olive oil were to the curd with an initial pH of 5.6.
The dried spice mixes were added to the curds and kneaded for 4-5 minutes until the complete
homogenization of ginger and cinnamon into the dough by kneading. Curds were squeezing for
5 hours then, each sample was divided into five almost equal cut of 250 gm each and under
clean sterile conditions. Then, each piece was kept under vacuum-packaged and was storage at
7°C\ 1-21 days until it was used for analysis and sensory evaluation.
Chemical analysis

Fat and the ash contents of milk and cheese were determined according to (AOAC,
1990). While, protein was determined by Kjeldahl method as mentioned by (AOAC, 2000).
Total solids and acidity were determined according to(AOAC, 2000). All the chemical
analysis was measured in duplicates at 1and 21 days of storage for each treatment.
Sensory evaluation

The quality of the fortified cheese samples was assessed with 2.5% of Ginger powder,
Cinnamon, lycopene extract and olive oil stored for 1 and 21 days by 10 members trained for
sensory evaluation of each of the following characteristics: color, flavor, texture, aroma and
taste using the sensory evaluation paper according to(Larmond, 1987).
Lycopene Purification

Lycopene purification method was installed by the research team. The silica gel was

filled with a column with a distance of 1.5x10 cm. The lycopene extract was transferred to
prepared column and the removal process was carried out using a solvent mixture (benzene:
isopropanol 9: 1) and flow rate was 1mL\ minute (Hyeonet al., 2017).
Lycopene determination

HPLC was used to estimate the lycopene content in soft cheese by taking 2 gm of
sample cheese fortified with lycopene and adding 40 mL of distilled water to the sample and
mixed well, after that 40 mL of ethanol and hexane mixture were added (4:3, v\v).The pre-
stagnation solution was left\ for 30 minutes again, then the supernatant was collected and the
collected residue extracted again using the same procedure described above.Likewise, the
supernatants were collected again, and the supernatant solution combined with another mixture
other than the previous was suspended and extracted with 10 mL of 10% NaCl solution and 15
mL of distilled water.The mixture was also left for stagnation for the fourth time for 5 minutes
until the mixture was separated into two transparent layers and then the top layer was collected
as mentioned above. Then all the top layers of the above extracts were collected and assembled
again, vaporized under vacuum, dissolved in 1mL of hexane and filtered through 0.2 pm
membrane filter, then analyzed by using HPLC (Agilent Technologies 1200 series, USA)
which is equipped with UV detector and C18 column (5 um, 4.6 mmx250 mm) (Sunfire"™C18,
Water Ltd, Ireland). The homogeneous mobile phase was examined after mixing it with
acetonitrile (solvent A), n-butanol (solvent B), and methyl chloride (solvent C), with quiet and
homogeneous stirring and then the readings were taken using the following gradient coil: 0
minutes: 69.3% A, 29.7% B, and 1% C; 10 minutes: 67.2% A, 28.8% B, and 4% C; 20
minutes: 61.6% A, 26.4% B, and 12% C; 40 minutes: 49% A, 21% B, and 30% C; 50 minutes:
69.3% A, 29.7% B, and 1% C with flow rate 1 mL / minutes. The absorbance was measured by
detection at wave length on 472 nm. The identification of lycopene was completed by
comparing the peak area and retention time with a reference lycopene standard. The calibration
was linear in the concentration range of 10-100 pg/mL (R?=0.9991) (Heyeonet al., 2017).
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Determination of total phenols content

The total phenols were estimated by mixing 0.5 mL of plain soft cheese extracts and
fortified cheese with different medicinal plants extract with 2.5 mL 10% Folin-Cioalteu. Add 2
mL of 7.5% sodium carbonate and keep the reaction tubes in the dark place for 40 minutes.
Then measured on an appropriate wavelength of 765nm to measure the free radical (Ismailet
al., 2013).

Free radical scavenging activity (DPPH assay)

Free radical scavenging activity was determined as (Le, et al., 2007). It was determined
by displacement of generated free radical with 1, 1-diphenyl-1-2- picrylhydrazyl (DPPH). It
was poured 100 uL of DPPH into methanol (126 uM) in 96 mL well micro plates, as well as
direct addition of 100 uL of ethanol extract at five concentrations 0, 100, 200, 300 and 400
pHg/mL and then was incubated for 30 minutes at room temperature. The absorbance was
measured at 517 nm using micro plate reader. As for the control sample, it was measured by
using the reaction mixture with ethanol only instead of the materials that support the cheese
samples.Then, DPPH assay was measured by the following equation:

. o Absorbance control - Absorbance sample
Scavenging activity (%) = Absorbance control x 100

Estimation the scavenging activity of any extract measured by the concentration needed
to inhibit the free radicals by 50% (IC50). In other word, the concentration of extracts
necessary to scavenge 50% of the produced nitric oxide (ECsp) was obtained from a graph of
scavenging activity (%) against a plant extract concentrations.

Determination of cinnamon acid and methyl eugenol

The concentration of cinnamaldehyde and methyl eugenol is concentrated at a
concentration of 1 - 200 pug\ mL in methanol according to (Akarcaet al., 2016).

Statistical analysis

It was used a statistical analysis program (SAS, 2012) to demonstrate the effect of the
different parameters difference on the composition and sensory properties of fortified cheese
by adding a specific concentration of spices used daily and healthy plants by the consumer,
using the LLD test - which shows the least important difference and compares it with big
differences Among the different coefficients in this study.

RESULTS AND DISCUSSION
Chemical composition of milk

Basic chemical composition in cheese and raw milk from which cheese was made was
presented in (Table 1). It was found the percent of fat, protein, ash, total solid and titratable
acidity content were 3.20, 3.50, 2.30, 9.90 and 0.13% respectively. While, it was found all that
percentages increased significantly (p<0.05) to 12.50, 12.60, 2.82, 39.55 and 0.17 respectively
in soft cheese due to its concentrated milk in cheese process.
Table (1): Chemical composition of fresh cow's milk and soft cheese.

Chemical composition (%) Milk Cheese LSD value
Fat 3.20 12.50 2.95
Protein 3.50 12.60 2.88 *
Ash 2.30 2.82 0.31*
Total Solid 9.90 39.55 5.622 *
Acidity 0.13 0.17 0.044 NS

* (P<0.05), NS: Non-Significant.
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Effect of storage period (days) on the chemical composition of the soft cheese

The main effect of the long storage period (days) on the chemical composition of soft,
spiced fortified white cheese was presented as in (Table 2). It was foundthat fat contents of the
cheese was decreased significantly (p<0.05) by increasing the time of storage. This decrease in
the fat content during the storage periods of the cheeseat 14 and 21 days is due to the vital
activity of microorganism enzymes on the fats, which led to the breakdown of lipid molecules
into fatty acids, other small fats molecules to the whey formed as a result of chemical reactions
and dissolution of many different molecules according to (Kumaret al., 2013).The results of
this study also showed a significant decrease (p<0.05) of the total solids contents of soft cheese
significantly, as it was 41.25% on the first day and decreased to 38.55% for day.The results
were identical to that founded by (Binet al., 2011; Landgeet al., 2011; Bhattacharyya et al.,
2017),Also, a previous study attributed the reason for the decrease in the ratio of total soluble
solids to the enzymatic degradation of proteins and fats available in cheese due to milk bacteria
forming lactic acid and participation in making soft cheese by(Kumar et al., 2013).Ash
content of the cheese samples significantly increased (p<0.05) from 2.82on the first day and
increased to 3.62for day 21. The increased ash content in this study came close to that founded
by (Hamid& Abdel rahmanm, 2012) who attributed the reason for increasing the ash content
with increasing the storage time, due to a decrease in the moisture contentor increased
penetration of water and serum formation due to added salt during the formation of fresh
cheese curd.While, protein contentwas increased significantly (p<0.05) from 12.60 to
13.05%by increasing the time of storage from 1 to 21 days respectively.The results of this
study were identical to what (Binet al., 2011) founded, which explained the reason for the
decreased moisture during the storage period due to the decrease in the percentage of moisture
in cheese and the increase in the amount of whey.While other previous results demonstrated a
significant decrease in the percentage of protein with increasing the storage period to 21 days
for soft cheese, and attributed the reason to the breakdown of the enzymatic protein into water-
soluble compounds, which increased the ratio of total soluble solids (Akarcaet al., 2016).As
for the acidity of the cheese, there was a marked increase and a significant difference (P
<0.05), as it was on the first day 0.17 and reached 0.34 after 21 days after storage, as is evident
in Table 2.The reason for the high acidity of the cheese produced is due to the formation of
lactic acid by increasing the growth of lactic acid bacteria while storing the cheese for longer
periods of time, with appropriate conditions for growth in terms of temperature, pH and
humidity for the growth of these bacteria and the formation of acidity (Atanu, 2017).
Table (2): Effect of storage period on the chemical composition of soft cheese.

Storage Chemical composition (%)

period(days) Fat Total Solid Ash Protein Acidity

0 1250 a 41.25a 2.82b 12.60 a 0.17b

7 1250 a 40.15 ab 2.86b 12.58 a 0.20b

14 12.25ab 39.50 ab 2.98b 12.60 a 0.26 ab

21 11.30 b 38.55b 3.62a 13.05a 0.34a

LSD value 1.073 * 2.138 * 0.633 * 0.582 NS 0.115 *
Means having with the different letters in same column differed significantly . * (P<0.05), NS: Non-

Significant.

Effect of different spices addition on chemical composition of soft cheese

The effect of adding different spices on chemical composition of the soft cheese
produced was presented as in (Table 3). The results of the study showed the significant
increase (P<0.05) of the fat in cheese produced in all the different additions of ginger,
cinnamon, lycopene and olive oil as shown in (Table 3).While, results of total soluble solid
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indicated a significant increases (P<0.05) among all treatments. The ash content was increased
significantlyin treated cheese with ginger and cinnamon 3.22, and 2.98% respectively.The
increased ash content in these two treatments is probably due to the presence of fiber in the
ginger and cinnamon flour that used in this study.While the percentage of ash decreased
significantly in cheese treated with lycopene extract and olive oil olive oil 2.65 and
2.66%respectively.While the results of the study showed that there was no statistically
significant difference in cheese content of protein and for all additions from ginger, learners,
lycopene and olive oil. The results indicated a significant decrease in the acidity content among
all treatments, except for the treatment of cheese with olive oil that led to high acidity, perhaps
the presence of the oil led to the microbial inhibition of the acidity microbes.Previous studies
found that the protein, fat and ash content of these cheeses fortified with spices would not be
significantly affected by the storage period, but the total solids and acidity were significantly
affected by the addition of spices (Josipovicet al.,2015).

Table (3): Effect of different spices addition on chemical composition of soft cheese.

Treatments C_:hemical composition (%) _ _
Fat Total Solid Ash Protein Acidity
ChC 1250 b 39.55a 2.82b 12.60 a 0.17 ab
ChG 12.8b 40.50 a 3.22a 12.88 a 0.09b
ChCi 12.55b 41.15a 2.98 ab 12.65 a 0.15 ab
ChL 13.30 ab 41.35a 2.65b 13.05a 0.14 ab
ChO 14.65a 41.50 a 2.66b 13.15a 0.20 a
LSD value 1.769 * 2.366 NS 0.398 * 0.822 NS 0.089 *

Means having with the different letters in same column differed significantly . * (P<0.05), NS: Non-
Significant.

*= (P<0.05), NS: Non-Significant. Means within columns bearing different superscripts are significantly different
(p=0.05), S: Significantly different, NS: Not significantly different, ChC: Control soft cheese, ChG: Cheese with
Ginger, Chci: Cheese with cinnamon, ChL: Cheese with Lycopen, ChO: Cheese with Olive Oil, LS: Level of
significance.

Sensory evaluation

Herbs and spices were used to add flavor, taste and good taste to dairy products,
including cheeses, to overcome the known flavor of cheese that is not desired by many
consumers. Well, you know herbs and spices with therapeutic properties such as antioxidants,
anti-inflammatory, anti-diabetic, antihypertensive and anti-microbial properties. Therefore, it
can supplement dairy products with herbs and spices to provide it active substances, as well as
increasing nutritional and medicinal values.The effect of storage period (days) on sensory
characteristics of soft control and supplemented cheese product was presented as in (Table 4).
The results of this study indicated that there was no significant difference (p<0.05) on the color
characteristic of soft cheese by increasing the length of the storage period up to 21 days with
Lycopene and Olive oil addition. While there was a significant difference in color by
increasing the period of time especially for 21 days of storage. But the color changed a little pit
with ginger, cinnamon and lycopene addition compared with control sample. While, Olive oil
addition did not affect the color character compared with control sample. Usually salt is added
in a very small amount to produce a good texture, taste, flavor and odor which are desired by
the consumer.The results showed that there was no significant difference (p< 0.05) for sensory
characteristics such taste, texture and odor. The flavor character which decreased significantly
with Ginger addition, but slight decreases with cinnamon, lycopene and olive oil addition
compared with control treatment. Thus, positive effect of these spices probably due to its
bioactive content that works as antioxidant and antimicrobial growth. The results of this study
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were close to the results of (Naveedet al., 2013;Atanu,2017).Results showed significant
differences in taste by supplemented cheese with Ginger especially after 14 and 21 days of
storage, while there were no significant difference in taste by supplemented with Cinnamon,
Lycopene and Olive oil. These results came close to what he found (Fabiolaet al., 2017),
which he attributed the cause of change toeach of the characteristics of taste, texture, flavor and
odor, may be due to protein decomposition and lipolysis processes and peroxide flavor and
sour acidic taste that occurred during storage(Josipovicet al., 2015).So, it was concluded that
the period from 1-14 days is the best period for storing cheese fortified with various spices in
terms of most of the sensory qualities that the consumer aspires to.

Table (4): Effect of storage period on sensory evaluation of the supplemented cheese with
different spices.

Storage periods (day)

Parameters Treatment 1 7 14 51 LSD value

ChC 10 9 9 7 218 *

ChG 10 9 8 7 1.93*

ChCi 10 9 9 8 1.75*
Color ChL 9 9 9 8 1.06 NS
ChO 9 9 9 9 0.50 NS

ChC 10 9 8 7 218 *

ChG 9 9 7 7 179 *
ChCi 9 9 8 8 1.15NS
Taste ChL 9 8 8 8 1.08 NS
ChO 9 9 8 8 1.15NS

ChC 9 8 7 6 2.37*

ChG 9 8 8 7 1.74 *
ChCi 9 9 9 9 0.50 NS
Texture ChL 9 9 8 8 1.15NS
ChO 9 9 9 9 0.50 NS

ChC 9 9 8 6 2.04 *
ChG 9 9 9 8 1.07 NS

ChCi 9 9 8 6 2.04*
Flavor ChL 9 9 8 8 1.15NS
ChO 9 9 9 8 1.06 NS

ChC 9 8 7 7 1.69 *

ChG 9 8 8 7 1.75*

ChCi 9 8 8 7 1.75*

Odor ChL 9 9 7 6 2.27*
ChO 9 9 8 8 1.15NS

* (P<0.05)= Significant NS= Not significantly different, ChC= Control soft cheese, ChG= Cheese with Ginger,
ChCi= Cheese with cinnamon, ChL= Cheese with Lycopen, ChO= Cheese with Olive Oil, LS: Level of
significance

Lycopene analysis

Partially purified lycopene, cinnamic acid and gingeriol from lycopene, cinnamon and
ginger that fortified to the soft cheese were represented as in (Figure 1, 2 and 3). These results
were identical to which founded by (Hyeon-Juet al., 2017).


https://scialert.net/fulltext/?doi=ijds.2012.43.50#917426_ja

9

Al-Hamdani et al.
(2021) 13(1): 1-13

Al Ly Byl Byond 231, 1)

Iraqi Journal of Market Research and Consumer Protection

Minutes Minutes

Figure (1):The diagnosis of pure lycopene A and partially purified lycopene B.

2
. <-

Minutes Minutes

A-Standerd Cinammic acid B- Cinammic acid

Figure (2): The diagnosis of Cinammic acid in soft cheese supported by cinnamon.

AU

Minutes

Figure (3):The diagnosis of Gingeriol in soft cheese supported by ginger, the upper shape is
the standard and the lower shape is for Ginger cheese sample.
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Total phenols content

Total phenolic content and anti-oxidant activities measured with DPPH from the use of
dried spices and used domestically and on a large commercial scale such as ginger and
cinnamon, as well as the use of lycopene extract for tomato and olive oil presented in (Table
5). It was founded that Gingerol is the active content in ginger with 250mg\ kg concentration.
While, the active content in cheese was 97mg\kg. Cinammic acid, is the active content in
ginger plant extract with 125mg\kg concentration. While, the active content in cheese was
65mg\kg. Lycopene is the active content in tomato plant with 368mg/kg concentration. While,
the active content in cheese was 91mg/kg. Results showed the highest total phenol content in
cinnamons cheese was 643mg\kg, then decreased significantly (p<0.05) to 564mg\kg in
lycopene cheese, 497mg\kg in olive oil, then 424mg\kg in ginger, and the lowest content was
213mg\kg in control treatment.From that, we conclude that it is possible to increase the
biological value of cheese by strengthening food products, including the manufacture of soft
cheese(Storyet al., 2010;Kumar et al., 2013)which is consumed heavily by most people and
its preference over other types of cheese with types of spices and plant extracts rich in phenolic
compounds, and these results were identical to what he found(Samah& Ahmed,2019).
Table (5): The concentration of active ingredients in cheese supported by the active
ingredients of medicinal plants.

L Bioactive content Total phenols
L Bioactive content | - .
Bioactive content . in supplemented content in all
Treatments : in plant extract
in plant (mg\kg) soft cheese treatments
(mg\kg) (mg\kg)
ChC - - - 213d
ChG Gengerol 250 b 97 a 424 ¢
ChCi Cinnamic acid 125¢ 65 b 643 a
ChL Lycopene 368 a Aa 564D
cho Olive oil 182 ¢ 80 a 4972
LSD value -- 42.385 * 8.736 * 71.024 *
Means having with the different letters in same column differed significantly. * (P<0.05).

Means within columns bearing different superscripts are significantly different (p<0.05), S: Significantly different,
NS: Not significantly different, ChC: Control soft cheese, ChG: Cheese with Ginger, Chci: Cheese with
cinnamon, ChL: Cheese with Lycopen, ChO: Cheese with Olive Oil, LS: Level of significance

Effect of active group on removal of free radicals

These supplemented cheeses have an effective role in the removal of free radicals as
founded in (Table 6). Results of this study showed, Lycopene was the most effective in
removing free radicals, followed by olive oil cheese, ginger cheese and finally cinnamon
cheese. While, the inhibition concentration on 50% in Cinnamon extract was the highest 27,
followed in Ginger and olive oil 22, then followed to Lycopene extract 18 mg\mL. Olive oil is
known to contain a good percentage of fatty acids rich in omega-3 fatty acids, which have a
great effect on reducing fat oxidation, and it has been effectively applied to protect against fat
oxidation in cheese during storage (Shan et al., 2011).Previous studies were conducted in vitro
with the high potential of plant extracts as a natural preservative and antioxidants (Singhet al.,
2011;Youssef& El-Sayed, 2018).
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Table (6): The ability of the models under study to remove free radicals generated from DPPH.

Dpph(%0) needed to remove Concentration inhibiting 50%
Treatments .
free radicals (mg\mL)
Control cheese © 63 e 29a
Ginger extract 76d 22 bc
Ginger cheese 91 ab 15 de
Cinnamon extract 69 dc 27 ab
Cinnamon cheese 88 bc 1le
Lycopene extract 82 cd 18 cd
Lycopene cheese 96 a 96e
Olive oil 74 d 22 bc
Olive oil cheese 94 ab 15 de
LSD value 7.952 * 5478 *
Means having with the different letters in same column differed significantly. * (P<0.05).

CONCLUSION

From the results obtained,many studies have found that fortification of dairy products,
including soft cheese, which is desirable to be consumed by most segments of human societies
with medicinal plants and spices, has an important role in improving food produced with active
biological components to treat many common diseases currently including malnutrition.This
study demonstrated that the chemical composition of soft cheese was significantly affected
(p<0.5) by increasing the storage time of soft cheese for more than 14 days.The study also
demonstrated a decrease in the percentage of fats, total solids, ash and acidity in all types of
cheese supported with different spices significantly with an increase in the storage period for
more than 14 days.While, protein was not affected by different spices addition.Sensory
evaluation results showed that addition of each ginger, cinnamon, lycopene and olive oil
enhanced the color, flavor and odor of the white soft cheese. In addition, Ginger, Cinnamon,
Lycopen and Olive oil gives a bioactive components such as gengerol, cinnamic acid, lycopene
and total phenol respectively which acting an important role as highest antibacterial activity,
antioxidant.

ACKNOWLEDGEMENT

The authors are indebted to the Dairy Products Company\ Ministry of Industry and
Minerals\ Abu Ghraib\ Baghdad\ Iraqgfor supplying fresh Cow's milk& their laboratory for soft
cheese processing, chemical analysis and sensory evaluation.

REFERENCES

1. Abdel-Razig, A.K. (1996). The Production of White Soft Cheese from Different Milk
Sources. M.Sc. Thesis, University of Khartoum, Sudan.

2. Akarca, G., Caglar, A. &Tomar, O. (2016). The effects spicing on quality of mozzarella
cheese. Mljekarstvo, 66(2), 112-121.

3. Alsoufi, M. A. and Aziz, R. A. (2019). Use of some plants extracts and pullulan for
extending shelf life of apples. Journal of the College of Basic Education, 25(104), 653-
672.

4. AOAC.(1990). Official Methods of Analysis. 15" ed., Association of Official Analytical
Chemists, Washington, DC., USA.

5. AOAC, (2000). Official Method of the Association of Official Analytical Chemists. 17" ed.,
AOAC, Washington, DC., USA., pp: 21-447.



12

Al-Hamdani et al.
(2021) 13(1): 1-13

hgead) 2Ly Dgdl Brgond 231,21 21

Iraqi Journal of Market Research and Consumer Protection

6. Atanu, J. (2017). Application of herbs in functional dairy products- areview. Journal of
Dairy, Veterinary & Animal Research, 5(3): 2-7.

7. Bakheit, A.M. &Foda, M. 1. (2012). Sensory evaluation and antioxidant activity of new
Mudaffara cheese with spices under different storage temperatures. Journal of Applied
Science Research, 8(7), 3143-3150.

8. Bhattacharyya, S., Chakraborty, C., Moitra, S. &Bandyopadhyay, K. (2017). Potential
application of milk and milk products as carrier for herpes and spices: a Review.
International Journal of Engineering Research & Science Technology, 6, 113-124.

9. Bin, S., Yi-Zhong, C., John, D. & Harold, C. (2011). Potential application of spice and herb
extracts as natural preservatives in cheese. Journal of Medicine Food, 14, 284-290.

10. Chapman C., Gibson, M. & Rowland, G.I. (2011). Health benefits of probiotic: are
mixtures more effective than single strains. European Journal of Nutrition, 1(50), 1- 17.

11. Effat, B. A., Mabrouk, A. M., Sadek, Z. I., Hussein, G. A. &Magdoub, M. N.
(2012).Production of novel functional white soft cheese.Journal of Microbiology,
Biotechnology and Food Sciences, 1(5), 1259-1278.

12. Fabiola, G.,Amauri, R.,Elisa, H.& Rocha, F. (2017). Plant extract and essential oils added
as antimicrobials to cheeses. Ciéncia Rural, 47(8), 1-10.

13. Felix, O.,Johnm, A. &Omojate, C. (2013). Physiochemical compares of three different
types of soft cheese. IOSR Journal of Environmental Science, Toxicology and Food
Technology, 4(5), 11-17.

14. Hamid, O.l. &Abdelrahman, A. M. (2012). Effect of adding cardamom, cinnamon and
fenugreek to goat’s milk curd on the quality of white cheese during storage.
International Journal of Dairy Science, 7, 43-50.

15.  Hyeon-Ju, J., Yun-Kyung, L., Palanivel, G. Hae-Soo, K. &Yoon, H.
(2017).Physicochemical, microbial, and sensory properties of quest blanco cheese
supplemented with powdered microcapsules of tomato extracts. Korean Journal of
Food Science & Animals Resources, 37(3), 342-350.

16. Ismail, A., Marjan, Z. & Foong, C. (2004). Total antioxidant activity and phenolic content
in selected vegetables. Food Chemistry, 87(3), 581-586.

17. Josipovi¢, R., Zvonimira, M., Jadranka, F., Ksenija M., Snjezana, K. &Jasna, M. (2015).
Improved properties and microbiological safety of novel cottage cheese containing
spices.Food Technology & Biotechnology, 53(4), 454-462.

18. Kumar, S., Arvindakshan, P., Sangeetha, A., Pagote, C. &Rao, J. (2013). Development of
mint flavored yoghurt spread. Asian Journal of Dairy & Food Research, 32(1), 19-24.

19. Landge, U. B., Pawar, B. K. &Choudhari, D. M. (2011). Preparation of shrikhandusing
ashwagandhapowder as additive.Journal of Dairying, Foods &Home Sciences,30(2),
79-8.

20. Larmond, E. (1987). Laboratory Methods of Sensory Evaluation of Food. Canadian
Government Publishing Center, Ottawa, ON, Canada.

21. Le, K., Chiu, F. & Ng, K. (2007). Identification and quantification of antioxidants
inFructuslycii. Food Chemistry, 105, 353-363.

22. Naveed, R., Hussain I., Tawab, A. & Tarigq, M. (2013). Antimicrobial activity of the bioac-
tive components of essential oils from Pakistani spices against Salmonella and other
multi-drug resistant bacteria. BMC Complementary & Alternative Medicine, 13(265),1-
10.

23. SAS. (2012).Statistical Analysis System, User's Guide. Statistical. Version 9.1" ed. SAS.
Inst. Inc. Cary. N.C. USA.


http://ascidatabase.com/author.php?author=Nafessa%20Ahmed%20Musa&last=Abdelrahman
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jeong%20HJ%5BAuthor%5D&cauthor=true&cauthor_uid=28747819
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20YK%5BAuthor%5D&cauthor=true&cauthor_uid=28747819
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ganesan%20P%5BAuthor%5D&cauthor=true&cauthor_uid=28747819
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kwak%20HS%5BAuthor%5D&cauthor=true&cauthor_uid=28747819
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chang%20YH%5BAuthor%5D&cauthor=true&cauthor_uid=28747819
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5516060/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5516060/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Josipovi%26%23x00107%3B%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27904380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kne%26%23x0017e%3Bevi%26%23x00107%3B%20ZM%5BAuthor%5D&cauthor=true&cauthor_uid=27904380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kne%26%23x0017e%3Bevi%26%23x00107%3B%20ZM%5BAuthor%5D&cauthor=true&cauthor_uid=27904380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Markov%20K%5BAuthor%5D&cauthor=true&cauthor_uid=27904380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kazazi%26%23x00107%3B%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27904380
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mrv%26%23x0010d%3Bi%26%23x00107%3B%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27904380
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5079175/

13

Al-Hamdani et al.
(2021) 13(1): 1-13

hgead) 2Ly Dgdl Brgond 231,21 21

Iraqi Journal of Market Research and Consumer Protection

24. Samah, M., El-Sayed, A. & Ahmed, M. Y. (2019). Potential application of herbs and spices
and their effects in functional dairy products. Heliyon, 5, €01989.

25. Shan, B., Cai, Y. Z., Brooks, J. D. &Corke, H. (2011). Potential application of spice and
herb extracts as natural preservatives in cheese. Journal of Medicinal Food, 14, 284-
290.

26. Singh, C., Saini, N., Manda, H., Singhal, M. &Sachdeva, K. (2011). Evaluation of
antioxidant activity of Terminaliaarjunaleaves extract. Pharmacology Online, 1, 998-
1006.

27. Singleton, V. L. & Rossi, J. A.(1965). Colorimetry of total phenolics with
phosphomolibdic-phosphotungistic  reagents. American Journal of Enology and
Viticulture,16,144-58.

28. Story, E. N., Kopec, R. E., Schwartz, S. J. & Harris, G. K. (2010). An update on the health
effects of tomato lycopene. Annual Review of Food Science & Technology,1,189-210.

29. Vasiljevic, T. & Shah, N. B. (2008). Probiotics-From Metchnikoff to bioactive.
International Dairy Journal, 5(18), 714- 728.

30. Youssef, A. M. & El-Sayed, S. M. (2018). Bio-nanocomposites materials for food
packaging applications: concepts and future Outlook. Carbohydrate Polymers, 193, 19-
217.



