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Abstract

A bottle gourd (Lagenariasiceraria) seed is a good source of fat, dietary fiber, minerals and protein with many hets.
This work aimed to improve the chemical, rheological and organoleptic properties of low fat ultrafiltrated (UF) wl
cheese using bottle gourd seeds powder (BGSP).- fat buffalo's milk retentate was divided into four portions: the
portion without additiveswas used as a control, while the other portions were supplemented with 3, 6 and 9% BGS
milk retentate)oefore the pasteurization. Samples of all resultant cheese treatments were store°C for 25 days and
analyzed for physicochemical, rheological characteristics as well as microbiological and sensory attributes when
during storage period. Thesults showed that there was a slight decrease in moisture content in all cheese samp
storage. By increasing the proportion of BGSP; the contents of total solids, fat, total protein, fiber and ash o
cheesewere increased. Cohesivemessoftness increased as well. Moreover, low fat soft cheese supplemented v
BGSP had the best sensory properties. Therefore, it is recommended to use BGSP for the manufacture of fur-fat
soft cheese as a new product with healthy prope

Keywords:Low fat; White soft cheese; Retentate; Bottle gourd seeds p

1. Introduction increase yield through the recovery of whey prot
in the cheese curd. Other advantages includi
potential to reduce production costs and to prot
new cheese varieties with different textural .
functional characteristics [3]. F cheese is a very
popular cheese group in the Mediterranean reg
Low fat UFcheeses belong to dietetic products
represent a good base for creating products that
be classified as functional food [4]. During the f
few decades over consumpt of dietary fat is
associated with various illnesses. This was the |

Cheese is an integral part of the daily consu
diet, in terms of preference; most Egyptians
familiar with both soft and hard types of chee
However, while fresh soft cheeses are very c
produced domestically, hard cheeses are us
imported fom other countries. Where the product
of white soft cheese in Egypt accounted for 759
total cheese production in 2020 [1, 2]. Previou
soft cheese was manufactured using traditi

methods, but it was laborious and took a lot of ti
nowadays wh technological improvement there
modern methods of making soft chee
Ultrafiltration as a technology for chee
manufacture, was introduced in the early 1970s, i
attracted the attention of cheese and equipi
manufacturers, primarily becausé its potential tc

reason to increase the demand for-fat cheese [5,
6]. When the term "reduced fat", " fat free", "l
fat", "lower fat", or "low fat" is used on the produ
label, it means the pdoct or food must contain

least 25% less fat than the reference amount ir
traditional standardized cheese [7]. In fact, redu
fat is a challenging problem because fat is impol

*Corresponding author e-maivam01@fayoum.edu.; (Wedad A. Metry).
EJCHEM use only: Receive? October 20Z; revised03 November 202laccepted.4 November 20z

DOI: 10.21608/EJCHEM.2021.99124.4¢

©2022National Information and Documentation CenterDOC)



686 W. A. Metnet al.

for the texture and flavor of dairy products such a 1. Materials
cheese, and also the fat that is removed in the Skimmed ultra-filtrated buffalo's milk (retentate)
manufacture of low-fat cheese is replaced by was obtained from Dairy Processing Unit belongs to
moisture [8, 9]. With an increasing trend for hkalt the Animal Production Research Institute,
and wellness-related food products, nutritionisid a  Agricultural Research  Center, Ministry  of
medical professionals constantly pressure to reduceAgriculture,Dokki, Giza, Egypt. The UF-process was
the consumption of animal fat, there is a segmént o run using CARBO SEP UF unit (Type 2S 151
consumers nowadays who wants to buy low-fat Tubular, France) with Zirconium-Oxide membrane
cheeses but expect no compromise in quality [10]. area of 6.8 m2, the inlet and outlet pressures \were
Despite the variation of low-fat cheeses in the and 3 bar, respectively. The concentration factor
market today, the successful manufacture of many (C.F.) was 4 (w/w). Bottle gourd seeds were obthine
full-flavored cheeses remains elusive. However, the from Cucurbits Research Department, Horticulture
greater the reduction in fat, the greater is the Research Institute, Dokki, Giza.Microbial rennet
challenge. The successful manufacture of low-fat powder (CHY-MAX, 2280 IMCU/ml) was obtained
cheese requires strict attention to many factoas th from Chr. Hansen' Lab., Denmark. Food quality
impact flavor and body characteristics. These melu  grade calcium chloride (CaCl2) was obtained from
proper composition, pH history during manufacture, El-Naser Co., Cairo, Egypt. Dry fine edible grade
acidity, salt content, and age-related changes asch sodium chloride (NaCl), produced by Egyptian salt
a growth of microorganisms, enzymatic activities, and minerals company (EMISAL) was obtained from
and solubilization of colloidal calcium phosphalte. a local market, Fayoum, Egypt. All
addition, the cheesemaker has options of addingthemicrobiological media used in this study were
ingredients to produce cheeses with desired firsines prepared as described in [16].
mouthfeel, and flavor [11]. Dairy processors have a 2. Methods
great opportunity to solve the dilemma through the  2.1. Preparation of bottle gourd seedspowder
development of consumer acceptable low fat cheese(BGSP)
by supplementing low fat cheese with some plant Bottle gourd seeds were dehulled and milled to a
additives with high nutritional and functional valu  fine powderwith an electric grinder, then sifted,
Bottle gourd (also known as Calabash andMolina packed into polyethylene bags and stored in the
with the scientific name Lagenariasiceraria) seeds refrigerator until use.
proved to be one of the most important food 2.2. Experimental procedures
supplements which contain high content of oil (46.5  2.2.1. Preliminary experimentsvere conducted
%) with high quality characteristics, oxidative using different ratios of BGSP; cheese samples were
stability and amounts of unsaturated fatty acidd an prepared with 0, 3, 6, 9, 12, and 15% BGSP. The
rich in omega 6 and 9. This oil recorded low agidit evaluation was based on the organoleptic properties
and peroxide value that refers to high quality of the resultant cheese. 3, 6 and 9 % BGSP showed

characteristics of these oils. Also, it containsioigs sensory acceptance, but the higher percentagesagave
phytochemical constituents, polyphenols and sweet taste, so the final experiment was carrigd ou
antioxidant activity. Moreover, bottle gourd seeds using these ratios.

rich in protein (10.75%), crude fibers (31.73%),
carbohydrates (17.70%) and minerals [12-14].The 2.2.2. Low fat UF-white soft cheese
seeds are edible and used in the fermented foodsupplemented withBGSP making
products, fried cake, biscuits and pudding [15]. The UF-skimmed buffalo's milkwas pasteurized
Consequently, the main objective of the presenkwor (72°Q'15 s. then cooled immediately to 5°C) thenused
is to improve the nutritional value, sensory to make cheese according toMauboiset al.[17]as
properties, rheological and physiochemical illustrated in Fig. (1).
characteristics of low fat UF-soft cheese usingléot
gourd seeds powder (BGSP).

MATERIALS AND METHODS
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| Pasteurized UF-skimmied buffale’s milk (retentate) | absorbance or % scavenging inhibition (SI %) =
' {(Abs control — Abs test) / Abs control} x 100
Adding 2% NaCl Fatty acid composition expressed as percent by

: v weight of total fatty acids were extracted and
| Supplementing with different ratios of bottle gourd seeds |

powder (BGSP) at 50 °C estimated by Gas chromatography—mass
l l 1 | spectrometry analysis (GC-MS) according to [24].
_(C}_‘ = = ‘ (;3) 2.4. Rheological properties

O ol :‘ 3% BGSP ! 6% BGSP ‘. 9% BGSP ‘ Texture profile analysis (TPA) was performed in
| | ! ! the Dairy Research Department, Food Technology

| Heat treatment (72°C/2 min.) then cooling to 40 °C | Research Institute, Agriculture Research CenteA TP
of cheese samples was done by using a Universal

— ‘L“:i‘:f;-‘;ﬁo?g:;:mﬂ Testing Machine (TMS-Pro), Food Technology

Corporation, Sterling, Virginia, USA, equipped with

R E——— 1000 N (250 Ib/f) load cell and connected to a
1 computer programmed with Texture Pro-TM texture

. : . — analysis software (program, DEV TPA with holding

| Incubation at 40 © C till coagulation | ) )

' ; time between cycle two second). Calculations as

|' Storage at 5£2 °C/25 days ‘| described by [25, 26], were used to obtain theutext
' profile  parameters (Hardness, Cohesiveness,
Springiness, Gumminess and Chewiness).

Fig. (1): Schematic flow diagram of the basic stiepslved in
making functional low fat UF-soft cheese suppleradntvith
different ratios of bottle gourd seeds powder. 2.5. Microbiological examination

Enumerations of all microbial counts (cfu/g) of
cheese samples were done as described in [16]. Tota
viable counts (TVC) were determined using plate
count agar medium (PCA). Coliform bacterial counts
on MacConkey agar media.

Samples of all resultant cheese treatments were
analyzed for chemical composition, rheological
properties, microbiological and sensory attributes.

2.3. Chemical analysis

All cheese and BGSP samples were analyzed for
their moisture (oven drying method), total nitrogen
and water soluble nitrogen (macro Kjeldahl method),

total dietary fibers, ash contents (ashing at 56) ° were evaluated (at 20 + 2 o C) during storage by 10
and titratable acidity (expressed as lactic acidy), panels of staff members of the Dairy Science

(Gerber method for cheese samples) as described 'rbepartment and Food Science and Technology
[18].0il content in the BGSP was determined by the Department, Faculty of Agriculture, Fayoum

Soxhlet methgd [19]. S"j_‘lt (NaCl %) was determined University. Cheese samples were evaluated according
by direct titration according to [20]. The pH vasuef to the score card sheet of [27] intervals storage

the samples were measured by using a laboratory pHperiod: fresh, 5, 10, 15, 20 and 25 days. The total
meter with a glass electrode Model pH-(Kent EIL

7020,)' flavor, 35 points for body & texture and 15 poifds
Minerals content (Ca, P, K, Mg, Fe, Zn and Mn) color and appearance
of all cheese samples’ ash was determined using , - giavictical analysis

Inductively Coupled Plasma (ICP) equipment (Model a4 \were statistically analyzed using the General

6300 Duo UK, England) according to [21]. Linear Model's procedure of Statistical Package for

The total phenolic content of cheese samples Wasggsial Sciences [28] Version 17.0.0 software [29]
determined using a modified Folin-Ciocalteu method multiple range tests were used to compare between
[22], and expressed as milligrams of Gallic acid the means

equivalents (GAE) per 100 gm. The total antioxidant RESULTS AND DISCUSSION
was determined by DPPH radical scavenging
activityas described by [23].The percentage
scavenging inhibition (SI) of the test samples was
calculated by the following equation: DPPH

2.6. Organoleptic properties
The organoleptic properties of cheese samples

score (100 points) was divided into 50 points for

1. Chemical composition and pH values of raw
materials.
Chemical composition and pH values of raw
materials; bottle gourd seeds powder (BGSP) and
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688 W. A. Metnet al.

fresh free fat retentate) used for cheese manufactu composition of BGS were reported by [31, 32]. The
are shown in Table (1). Analysis of retentate shows results indicated that BGSP is a good source of oil
that moisture, fat, total nitrogen and ash contents protein, fibers and ash, with functional propertiest
were 74, 1.20, 2.66 and 3.6%, respectively. The are favorable for human consumption and industrial
results agree with that reported by [30].Also applications. The high ash contents of BGSP coald b
theresults showed that, the BGSP had oil (44%@) tot due to its content of minerals (see Table 6).
nitrogen (4.4%), ash (4%), moisture (6.2%) and Furthermore, the same Table showed that the pH
fibers (3.6%). Close results about the chemical value of free fat retentate was higher than the BGS

Table (1): Chemical composition and pH values of r& materialsused for cheese making

Chemical composition (%)
Raw materials pH values
Moisture Fat Total nitrogen Fibers Ash

Fresh free fat retentate 74.00 1.20 2.66 0.00 3.60 6.78

Bottle gourd seeds

6.20 44.00 4.40 3.60 4.00 6.40
(powder( BGSP)

2. Gross chemical composition of functional free and low fat UF- soft cheese supplemented with BGSP
2.1. Fat, moisture and fat/dry matter contents

Influence of adding different ratios of BGSP into decrease in moisture content could be attributed to

retentate on fat, moisture, and fat/ dry matteD{#) developments of lactic acid which caused curd
contents of the resultant free (C apdRand low (B contraction[35]. Comparing with the other low fat
and R)fat UF-white soft cheese during storage period UF- soft cheese treatments, it is noticed that &t

at 5+1°C were investigated and presentedTable cheese, manufactured without adding BGSP (control)

(2). The results revealed that, the variations inféhe  had the highest moisture content in the fresh age a
content of cheese samples were found to be highlythroughout storage period; which was 73.23, 72.14
significant (P< 0.001) during storage and between and 70.60 % when fresh, 10 and 20 days of storage,
treatments. Fat content gradually increased in all respectively. These results corresponded[36],
resultant cheese samples during the storage periodwhile cheese which supplemented with 9% BGSP
This could be attributed to the gradual decrease in(Ps;) contained the lowest moisture content either
moisture content throughout the storage periodlin a when fresh or during the storage period. This is du
cheese treatments. The cheese which wasto the low moisture content of BGSP, which was
supplemented with 9% BGSP (P3) contained the shown in Table (1). Specifically, as the fat comtein
highest fat content, but control sample (without cheese is decreased, moisture content increased and
BGSP) recorded the lowest one. This is due to the protein plays a great role in texture developni8f.

high oil content of BGSRas shown inTable 1). This result agrees with that obtained [By].Fat/dry
These results agree with that stated [B88]. matter (F/DM) also was affected significantly (p
According to the results obtained in the same Table >0.001). Cheese sample with 9% BGSP (P3) had the
there were significant differences £0.001) in the highest F/DM, while control sample (C) had the
moisture content between cheese treatments and alséowest value. The results revealed that, moistuck a
during storage period. Generally, it is noticedttha F/DM content of all resultant cheese treatments and
moisture content of the resultant cheese gradually control were in the normal range of the resultaeé f
decreased in all cheese samples during the storagdat and low fat UF- soft cheese moist{®¢ 38].

period. Similar results were obtained [84]. This

Egypt. J. Chen65No. 5 (2022)
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Table (2): Fat, moisture and fat/dry matter contentsof functional free and low fat UF- soft cheese affected by
adding different ratios of BGSP during storage perds at 5+PC.

Storage Treatments )
Components (%) period Sig. SE
(days) C P1 P, Ps
Fresh 1.13 1.98 3.31 550
10 1.28 2.28' 3.76 5.8%
Fat . 0.06
20 1.50 2.50 4.33 6.46"
25 ND ND 4.4¢ 6.6
Fresh 73.23% 71.06 67.63 64.23
10 7214 70.80¢ 66.96 63.34
Moisture xk 0.13
20 70.60' 68.7% 65.96¢ 62.3F
25 ND ND 65..40 62.00
Fresh 4.23 6.84 10.23 15.38
j 9
Fat/dry matter 10 452 7.7F 11.38 15.9¢ .
F/DM - 0.17
(F/DM) 20 5.10 8.03 1272 | 1714
25 ND ND 12.79 17.37

*a,b,.... and k: Means having different superscrips within each column are significantly different (p < 0.001).
C: Control, free -fat UF- soft cheese without bott gourd seeds powder (BGSP).
P,: Free fat UF-white soft cheese with 3 % BGSP
P,and Ps: Low fat UF-white soft cheese with 6 and 9% BGSRespectively. ND: Not determined.
Sig.: SignificanceSE: Standard error

2.2. Total nitrogen and water soluble nitrogen increased during storage period. These results of

_— . o WSN content are in harmony with those obtained by
Results irFig. (2) lllustrate the total nitrogen (TN %) [41]. Statistical analysis of results shows that the
of different cheese treatments and control during : ; N ;

. i Water soluble nitrogen (WSN %) considered as one
storage period. The results |nd|cate_d that TN aunte of the indices of hydrolysis of casein that maywcc
in all the tested cheese grgdually_mpreased vien t by many factors such as rennet, indigenes milk
progress of the storage perlod.. This increase was_d enzymes or enzymes released from bacfdh The
to the decrease in .th_e_ moisture content during results obtained ifrigs. (3and4) explained WSN%
storage. Moreover, significant P0.01) variations and WSN/TN% of different cheese treatments and
were found In the TN contents between cheese control during storage period. Generally, the WSN
treatments, th's cou_ld be attributed to the fa_uat th and WSN/TN % of all the cheese samples gradually
BGSP contain a high percentage of protein (see

O . increased during storage period. These results of
Table, 1). These results were in line with those WSN content are in harmony with those obtained by
reported by39].

[41]. Statistical analysis of results shows that the
Water soluble nitrogen (WSN %) considered as one WSN content of control cheese (C) was significantly
of the indices of hydrolysis of casein that maywcc (p < 0.001) lower than cheese treatments gf B

by many factors such as rennet, indigenes milk andR supplemented with BGSP at a level of 3, 6 and
enzymes or enzymes released from bac{dfa The 9%, respectively during the cold storage. This doul
results obtained ifrigs. (3and4) explained WSN%  be due to the increase of proteolysis and sizes of
and WSN/TN% of different cheese treatments and peptide produced during the cheese storage.

control during storage period. Generally, the WSN

and WSN/TN % of all the cheese samples gradually

Egypt. J. Chen®5, No. 5 (2022)
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This might be due to the decrease of moisture

36 ) content. These results are in accordance with those
g y B o gt obtained by[42]. Cheese samples which contain 9%
- J . ¢ MR A .
B o TR Y 4 B9 44 iy BGSP (P3) had the lowest content of salt, while,
[ it Y e e : .
B, [l e Y i cheese that was manufactured without adding BGSP
g hales e e b .
H n m n :1 : Pt (C) recorded the highest content when fresh and
£a1 4 N [bole ey ke W during storage.
[ N m m « % Hooum
e [l N ey A
' ap3
fresh 10 0 15 g 1 7
] i
Storage period (days) S . ¢ M4
¢ + +4 b4
£ 05 ' t e
€ + 44 44
Fig. (2): Changes in TN content of functional freeand low fat i04 : :: :: lipL
UF-white soft cheese with BGSP during storage at 3£C H + 44 4
(Y] + 44 44
v + 44 4y P2
241 E 1 H s, L
#P3
n . 10 i b
1 : ue Storage period (days|
i , lint
184 v h .
n :i UR
H{
164 ‘ ST B T n Fig. (5): Changes in salt content of functional fre and low fat
frash 10 N 15 UF-white soft cheese with BGSP during storage at 32C.
Storage period (days) -
g5/ ;
Fig. (3): Changes in WSN content of functional freand low fat :‘55 | H
UF-white soft cheese with BGSP during storage at 8£C. i ': HC
231 :
£
0 2 | : 4pl
§0] '
$17 1 L
30 1 § LA
Ao : ' ' up
g ¢ fresh 5
=15
E : Ll Storage period (days)
E 0 s lipL
H 4 . Fig. (6): Changes in ash content of functional freand low fat
: uPl UF-white soft cheese with BGSP during storage at 3£C.
15
" Also it is evident from the obtained results thiae t

ash values increased during storage period in all
experimental cheese, with an opposite trend to the
cheese moisture. These results were in harmony with
Fig. (4): Changes in WSN/TN content of functional ree and those of[43]. It could be seen that, during the storage
low fat UF-white soft cheese with BGSP during stoge at period, the control cheese had lower values of ash
5+1°C ; _ .
content as compared with those functional low f&t U

2.3. Salt and ash content - soft cheese supplemented with different ratios of
BGSP. It was noticed that there is a relationship
, between the BGSP ratio and ash content, the higher
of functional low fat UF- soft cheese treatments {he BGSP ratio, the higher the ash content of ehees

during storage period at 5+1°C are presentefeigs. This could be due to the high minerals contents of
(5 and 6). The results showed that the salt content BGSP(see Table 6).

was nearly the same in all resultant fresh cheese _ o

treatments. Statistical analysis proved that the 2.4. Thetitratable acidity

variations in salt content of different cheesettreant L .

and the storage periods were not significant. Bessid £ C_:harﬁes occ(;;rlred fm tg?tabflte ﬁc'dim 06) |
it could be noticed that the salt content of cheese ©f lunctional free and low fat UF-soft cheese samp

. . : during the storage period are shownTable (3).
I duall d lightly tid th 9 :
zﬁ:jngfetiewgirggae ;:riy(/)éhcrease tp Sightly t Statistical analysis revealed that the TA of cheese

was significantly affected (p<0.001) by the storage

Storage period (days)

The effect of BGSP ratios on the salt and ash cdnte
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period and the variation among different treatmelbisan be noted that the TA of the control cheeas slightly
higher than the experimental cheese which contB@SP. This increase may be due to the correspgndin
increase of moisture contefd4]. During storage period, the TA continued to inceeasall cheese samples and

there were significant §0.05) differences between the treatments of chédsese results were in accordance
with those of45, 41]

2.5. Minerals and fiber content

The minerals and fiber changes of experimentaésbs and BGSP are presentefiahle (4). Minerals' results
showed that low fat UF- soft cheese supplementdtd @4 BGSP (B contains higher levels of all studied
minerals (K, P, Ca, Mn, Zn, Fe, and Mg) than ottreatments including control. Only 100 g B8 cheese
contains 312.65, 295.34, 42.41, 0.837, 0.272, 2.@88 72.32 mg of potassium, phosphorus, calcium,
manganese, zinc, iron and magnesium, respectiValg.is due to BGSP having a higher K, P, Mn, Fel &g
content. These results agree with that stated3fy. Fiber contents in cheese have been affected byngddi
different ratios of BGSP. PP, and B (3% , 6% and 9% BGSP, respectively) had highetadiefiber content
than other treatments of 0.21%, 0.37% and 0.72%, iShdue to BGSP having a high fiber content, Ehesults
agree with that stated %3] While control cheese (C) which made without BG&Ere free from dietary fibers.

Table (3): Changes in titratable acidity (%) of fundional free and low fat UF- soft cheese as affectelly adding
different ratios of BGSP and storage periods at 5£1C

. Storage Treatments*
Properties Period Sig. SE
(days) c P, P, P,
Fresh 0.3% 0.37f 0.3 0.30
d d
Titratable acidity 10 0.3¢ 0.37 0.37 0.35¢ N 001
(TA %) '

20 0.48 0.44 0.42 0.39

25 ND ND 0.47 0.46
a, b,.... and f: Means having different superscriptsvithin each column are significantly different (p<Q001).
*See Table (2). SE: Standard error ND: Not determined. Sig.: Sigitance

Table (4): Minerals and fibers contents in experimetal cheeses and BGSP
*
Minerals Treatments Bottle gourd seeds
(mg/ 100g) C P, P, P, powder (BGSP)

Potassium (K) 232.82 257.74 283.06 312.65 2310
Phosphorus (P) 262.80 270.21 278.90 295.34 1270
Calcium (Ca) 41.20 41.75 41.72 42.41 3.020
Magnesium (Mg) 26.50 40.4 52.68 72.32 360.2
Iron (Fe) 0.220 1.020 1.970 2.780 43.26
Zinc (Zn) 0.210 0.240 0.263 0.272 0.220
Manganese (Mn) 0.040 0.542 0.680 0.837 24.22
Fibers (%) 0.00 0.21 0.37 0.72 3.600

*See Table (2).
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2.6. Total phenalic content and antioxidant activity

Results inTable (5) show the total phenolic content (TPC) and antiaridactivity of UF- soft cheese
supplemented with different ratios of BGSP (3%, @&¥d 9%) and control. It was obvious that, as the
concentration of BGSP increased; the TPC and adtaox activity of the resultant cheese considerably
increased, which could be due to the fact that BG8ains a high percentage of antioxidgA&-48]. From the
obtained results it could be noticed that, the déggtamount of TPC was from functional low fat UBft£heese
supplemented with 9% BGSPsfFollowed by cheese made from 6% BGSP(P

Table (5): Total phenols and antioxidant activity offunctional free and low fat UF-soft cheese as affesd by
adding different ratios of BGSP

Treatments* Total phenolic content Antioxidant activity
(mg/100g) (Scavenging inhibition %)
C 8.50 31.61
! 16.10 38.92
P, 29.80 51.07
Ps 32.83 61.36

*See Table (2).

2.7. Fatty acid composition

Table (6) shows the content of fatty acids in milk fat, BG&# functional low fat UF- soft cheese supplenente
with 6% BGSP (B).Cheese sample produced from treatmentddtained a high ratio of linoleic acid (58.63),
palmitic (19.65), oleic (12.94) and stearic (5.&8)ds, this is due to the principal fatty acidsB&SP being
linoleic, oleic, and palmitic fatty acids. Linoleaxrid was the predominant fatty acid in the BGSmRpda and
accounted for 64.50 % of the total fatty acids.sTigvealed that these oils are good sources ofipséturated
fatty acids, which can provide health benefits. URssin the same Table illustrate that the BGSPtaioad
palmitic (15.54), oleic (11.26) and stearic (7.&)da. The present analysis was in agreement witbetimeported
by [49, 50].

3. Rheological properties of functional free and low fat UF- soft cheese supplemented with BGSP

All functional free and low fat UF- soft cheesesreveubjected to evaluation of their rheologicalpganties and
the results are presented irable (7). The results indicated that hardness, cohesivergsfginess and
gumminess, were different within samples of théedént cheese treatments. Generally, the variatfdextural
parameters might be due to the different compasti@nalysis of cheese samples and different piydieo
patterns. In addition, the different moisture aatl dontents of cheese samples may change the dieallo
parameters of the cheese matrix. It is noticet fychad the lowest hardness value (8.1), while thbdsgvalue
(10.30) was recorded with control (C) sample. Theselts are in agreement with the finding$sdf, 52].
Springiness, gumminess and chewiness values irttdnsincreasing the percentage of BGSP.It carebe that
the control had the lowest values, while treatmweitht 9% BGSP (B) recorded the highest value. This could be
due to the high F/DM ratio in cheese treatmentspared to control.

4. Microbiological examination of functional free and low fat UF- soft cheese supplemented with BGSP

Changes in the total viable counts (TVCs) of fumadl free and low fat UF-soft cheese as affectecdding
different ratios of BGSP and storage periods at°6xare shown inTable (8). Statistical analysis of the
interaction between treatments and storage pesbdw that, there were significant differences (P8Q) in the
TVCs among the control (C) and other cheese sanfpleB, and RB) during storage periods at 51 Cheese
treatments were higher in the TVCs when they wershf compared to control cheese. The obtainedtsealsb
showed that the TVCs of all cheeses increased gligiorage periods. At 20 days of storage, the CRind
samples had the highest TVCs compared,tané B treatments. A few bacterial growth and slight wsidble
odor appeared in control and $amples at 25 days of storage, so they were esdlatithat age, while the rest of
the samples (Fand RB) remained with good properties for more than 2gsdéhus it was analyzed at 25 days of
storage. All cheese treatments were free of caolifbacteria along the storage periods, due to tesepice of
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good sanitary and hygienic conditions during cheeaaufacturing and throughout the storage peribis fiesult
is in accordance with that obtained [B33].

5. Organoleptic properties of experimental free and low fat UF- soft cheese supplemented with BGSP.

Organoleptic properties of the control and expentakcheeses supplemented with different ratioBGSP
during storage were listed Fig. (7). All properties of functional low fat UF- soft creeand overall scores were
insignificantly (P> 0.001) affected by the ratios of BGSP during gierdn general the flavors of experimental
cheeses (Pand B) were higher than the control cheese during tbeage period, which could be due to the
addition of BGSP which improve the organolepticgadies of the experimental cheeses. Regardindpdilg
and texture score, results stated thatafd B treatments supplemented with 6% and 9% BGSP, régplgc
gained the highest body and texture scores dutorgge period, this is due to the fact that BGSitains a high
proportion of fat, resulting in a smooth body aexttire B1-33]. So the BGSP was used to improve the sensory
characteristics and extend the shelf life of treiltant cheese. Moreover, it could be observedth@mmaximum
total scores were recorded at the end of the stopagods (20, and 25 days) for P, and B respectively. On
the other hand, the panelists preferred the flaody and texture of the functional low fat UF-sofieese
supplemented with 6% BGSP,PDuring the last stages of storage (at 25 ddightdeterioration of texture, as
well as aroma were observed in control apddmples. So they were excluded at this age, widaest of the
samples (Pand R) remained with good sensory properties for moam tB5 days, thus it was analyzed at 25 days
of storage.

Table (6): Fatty acids in milk fat, BGSP and functimal low fat UF- soft cheese supplemented
with 6% BGSP
Fatty acids Area sum (%)
. Soft cheese with 6%
Name Formula Milk fat BGSP BGSP (B)
Palmitic acid C17H340; 39.26 15.54 19.65
Stearic acid GH30, 12.30 7.10 5.75
oleic acid GoH360, —(1) 30.35 11.26 12.94
Linoleic acid CigH340, - (2) 0.78 64.50 58.63
butyric acid CsH100 5.90 - 0.63
Saphenic acid GH 1,0, 0.24 - 0.14
Caprylic acid CgH 150, 0.17 - 0.08
Decanoic acid G1H20, 0.57 - 0.16
Lauric acid C13H260, 1.05 - 0.26
Myristic acid C 15H3005 8.09 - 1.85
(2)-9-Hexadecenoic acid GH3.0, - (1) 2.94 - 0.30
Heptadecanoic acid GH3,0, 12.3 - -
linolenic acid CioH30, — (3) 0.72 - -
BGSP: Bottle gourd seeds powder
Table (7): Rheological properties of functional free and low fat UF- soft cheese as affected by
adding different ratios of BGSP
Parameters
Treatments* ;
Hardness Cohesiveness Springiness Gumminess Chewiness
N ) (mm) (©) (g/mm)
C 10.30 0.56 0.05 5.79 17.00
! 8.30 1.64 3.98 12.75 38.70
P 8.30 1.94 4.54 17.04 50.23
Ps 8.10 2.48 5.04 22.44 71.43

*See Table (2).
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Table (8): Changes in total viable counts of functioal free and low fat UF-soft cheese as affected lagding different
ratios of BGSP and storage periods at 5£C

Storage period (days)
Treatments*
Fresh 5 ‘ 10 ‘ 15 20 25
Total viable counts (TVCs) x16 CFU/m
C 0.31 11.37" 42.00 135.67 482.67 ND
P, 0.48 9.73" 37.00 115.67 391.00° ND
P, 0.65 7.60" 29.30° 68.0CF 204.33 456.24
Ps 0.72 7.53" 27.77° 62.00° 194.0¢ 380.00°
SE+ 2.63
Sig.

a, b,.... and i: Means having different superscriptsvithin each column are significantly different (p <0.001).

* See Table (2) CFU: Colony forming unit ND: Not determined. SE: Standard error  Sig.: Significanc
=7 @ s B @)
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: @ Pl =1 { 3 || =r1
2 a7 | 8833 | 2l (B
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Fig. (T): Changes in {a) flavor, (b) body and texture, (¢} color and (d} total score of free and low fat UF-white soft
cheese with BGSP and control during storage at $=1°C.

CONCLUSION

The results of the present study demonstrate ttataddition of BGSP (6%) resulted in a functioloa fat UF-
soft cheese with superior characteristics and tire=se produced could be marked as a source of fired
minerals compared with the contrgl.Rs well as fhad the high scores of sensory evaluation (flalvody and
texture, color and total score). So, using 6% B@SHilts in producing functional low fat UF- softegse with
high quality and potential health benefits.
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