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Abstract &

BACKGROUND: As one of the most crucial food categories, nutritioni&ommonly
recommend dairy products. Since these products are highly perishable, it is i nt'te find a
method to increase the shelf life of them and conserve their freshness for a long time.

y
OBJECTIVES: The present study aims to assess the antibacterial properties of Cuminum

cyminum essential oil (CCE) on the quality of refrigerate te\cheese,mserved through
packing under gas mixtures (air, modified atmosphere packa (MAP): Q’A) 02 -30% CO2).

METHODS: The mesophilic bacteria (TMC), psychrotrophlc bacteria (PTC), lactic acid bacteria
(LAB), Enterobacteriaceae, Listeria monocytogenes a and yeast counts were determined
using PCA, DCRB, PCA, MRS agar, violet red ar, and PALCAM agar, respectively,
during 35 days of storage period

mold and yeast, PTC, and Listeria monoc considerably decreased in white cheese
samples as a result of the integratio MAP. The lowest number was observed in a
case with samples packed in MAP} Z sCE after 35 days of storage.
CONCLUSIONS: Given t icrobial characterization improvements, CCE was determined to
be an optimal alternativ rl \th AP, for applications in white cheese.

a C

RESULTS: The results revealed that the§owx TMC and LAB, Enterobacteriaceae,
ytoge

Keywords: Antlbawl
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Cheese'is onel of the most commonly-used food products worldwide since it can be produced
from a wide range of milk types and with various technologies, people can achieve considerable
product varieties. People have shown an increasing inclination to consume this product due to its
scrumptious, great protein level, and being perceived as a healthy food (Gouvea et al., 2017).
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However, this food product easily contaminates and spoils by pathogenic microorganisms, which
has adverse effects on shelf life, and jeopardizes the consumer’s health It was documented
Listeria monocytogenes, Staphylococcus aureus, and Salmonella spp. are often associated with
food-born diseases due to the cheese consumption (Gouvea et al.,2017).

White cheese is manufactured by using different kinds of milk. This product has.constantly been
present in human diet, as it is rich in protein, calcium, minerals, and (vitamins. ‘€heese
consumption has experienced a dramatic rise worldwide during the past ears, Cheese's
physical, sensory, color, and chemical properties have been proven to.b h& f blologlcal
and biochemical reactions taking place throughout storage.

White cheese is rather susceptible to contamination and spoilg e by pat&emc microorganism-
induced contamination, which is likely to lead to decreased shelf'life and a serious threat to the
health of human beings. The bacteria, molds, and yeas usually*espormble for this type of
contamination, leading to a decrease in flavor an? th@ltxof cheese. This usually occurs

when the product is stored without packing (H S. M. El-Sayed, 2021).

Using modified atmosphere packaging (MAP M more popularity to increase the shelf
life of various foods, as a result of increased denm on the part of consumers for preservative-
free, “clean label” foods. Modifyin ontent surrounding a food product during storage,
including N2 and CO2, will result;i paratively lower physiological deterioration, oxidation
reactions, and microbial growth ate( netal., 2017).

most promising of w aging. Certain important functions are attributed to the
packaging processgincluding p Ventlon of deterioration by microbial and chemical changes and
development in handhng and marketing of packaged goods. Presently, the purpose of food
packagi ot r convenience and protection attributes but also for many other
ap 1ca]& g)zaran et al., 2012). Modified atmosphere packaging has gained a
ant position in research areas as a pragmatic method to preserve the quality of various

‘nd satisfy customers’ growing demands for fresh and preservative-free food
(Khoshgozaran et al., 2012). Moreover, this technique is characterized by several crucial
outcomes, including retaining the quality of fresh products, promoting the visual and appearance

Presently, various presecn s have promoted the shelf storage of food products, the




properties of the product, extending the shelf life, and minimizing the application of additives
and preservatives (Khoshgozaran et al., 2012).

In recent years, the application of natural antimicrobial agents for food preservafion has gained
wide acceptance due to the public unpopularity of synthetic additives, which w f frequent
use to inhibit microbial proliferation in food products. Essential oils (EOs) ar e‘ted from
medicinal plants known to have significant antimicrobial activity against various pathogehic and
spoilage microorganisms. (M. Artiga-Artigas et al., 2017). !‘ \ |

t

Cuminum cyminum is a small, herbaceous, annual plant that belongs {6 the, Umbelliferae family
(Petretto et al., 2018). This plant is found in Asia, North a, ﬁpe, and America and has
also been cultivated in Middle East countries, India, China, nd the Nltenanean countries
(Petretto et al., 2018; Akrami et al., 2015). The see&‘ of this plant are constantly used as a

cultures (Petretto et al., 2018),
0‘9) Moreover, different varieties
veterinary medicine as stimulant,

flavoring spice in various recipes belonging to di
particularly in cooking and making salads (Karimirad e
of this plant are of extensive use in both traditio

carminative, astringent, and as a treatment 1nd stioft, flatulence, and diarrhea (Akrami et
al., 2015; Derakhshan et al., 2008). CCE y terpinene, p-cymene, pinene, cumin
aldehyde, safranal, and cuminal with anti cro d antioxidant properties (Karimirada et al.,

2019). Cuminum cyminum essential oprlate antimicrobial and antioxidants activity
that can be applied as a suitable jobd rv'tlve agent (Petretto et al., 2018).
The aim of the current stu was e assess (i) the combined effect of CCE and MAP for the

control of L. monocyto o%a to white Iranian white cheese and (ii) the possible shelf
life extension of whlte nlziN cheese using the mentioned combination.
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Materials and Methods €

Plant Material \

Cuminum cyminum seeds were collected from Kerman, Iran, in the sum 0 T xXonomic
identification of plant material was carried out by the Institute of M icin ts Medical

University of Tehran, Iran. .

Essential oil Extraction and analysis {

In the preparation phase, 100 g of powdered seeds were mixed \:/\ith‘OOO mL of distilled water.
The CCE was obtained via the ‘Clevenger apparatus’, for 3 hours. Dehydration of CCE was done
by the addition of sodium sulfate. The collected C toreﬁ in dark glass at 4°C for further

analysis (karimirad et al., 2019; Akrami al.4#2015). The Gas chromatography—mass
spectrometry (GC—MS) analysis was perform accw to the method described by Akrami et

al., 2015.. | | ( )\

Preparation of test rmcroorgamsms> g

Listeria monocytogenes (AT c1918 irg)culated in Brain Heart Infusion (BHI) broth. After
24h incubation at 35°C, & sec subculture was prepared and incubated for 24h at
35°C. The L. monocytoce ture was placed in a sterile cuvette and optical density
(OD) was adjusted so&ce of 0.1, using a spectrophotometer (Jenway, UK). Then the
number of cells in the suspenswn was estimated by duplicate plating from 10-fold serial dilutions
on BHI aga he colonies after 24h incubation at 35°C and then the suspension was
diluted & ml using 0.1% peptone water Preparation of white cheese.

In Npr(‘uce of Iranian white cheese, fresh and whole cow's milk was applied, which was
pasteur1 temperature of 72 + 2°C for 15 seconds. Before starting the different stages of
cheese- making, the temperature of the milk was raised to 35 °C, and 10 liters of milk was added
to the cheese making container. After that, the starter in the amount of 0.5% (V/V) was added to

the milk samples at the same time. After half an hour, the amount of 0.02% (weight by volume)
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of calcium chloride (2CaCl) (weight by volume) in 20 ml of sterile distilled water at a
temperature of 40 ° C was added to the milk. Finally, the amount of 0.001% (W/V) rennet was
added and the temperature of the milk is maintained at around 35°C during the time of clot
formation. After the passage of one hour, the formed clot was cut into 1-2 cubic¢ cm pieces and
according to the instructions for making Iranian white cheeses, it was put under & pressure
for six hours to absorb water. Then, the clot was cut into pieces with dimensiorﬁx x 12 cm
and placed in 2% sterile salt water for 42 days at a temperature of 4 °C (Abasifar et al.,§016).
Immediately after spraying, all blocks were packaged in plastic trays Nay/a sealing
machine. Finally, the samples were air packaged and gas-flushed with'30% CO2 + 70% N2,
sealed using a MAP machine, and stored at 4 °C, so the teOul‘be carried out on day 35
(Govaris et al., 2011). \

Microbiological characteristics of white cheese throughou: storag\e\:‘ N

25 g of cheese samples were homogenized with 225 m sterik tri-sodium citrate (2.00% w/v)
for 1 min. after that, decimal dilution with 9 ml sterile .85%) was performed.

The microbiological properties of white cheese gam[Mre determined as follows:

LAB count was enumerated by using MRShagar,,Yeasts , and mold counts were determined on
Rose Bengal Chloramphenicol aéa , and PSB was estimated on plate count agar, L.
monocytogenes bacteria counts were rmined using PALCAM Listeria Selective Agar (H. S.

El-Sayed and El-Sayed, 202‘ \

Statistical analysis \

The experimental ﬁa were analyzed by Variance (ANOVA) and the significant differences
between mea Valuwifferent sampling days were evaluated by Duncan’s Multiple Range
est/le %c rence. Data analysis was performed using the SPSS version 14.0 for
indo PSSinc, Chicago, IL, USA.
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Results

&
Chemical Composition of Cuminum cyminum essential oil
ts‘d

The analysis of CCE revealed EO yield is 4% (v/w). Among all individual con gltiﬁed
by GC/MS, 1, 4-p-Menthadien-7-al and cumin aldehyde stand as the two major compoun s with

32.20% and 29.57% percentages, respectively (Table 1). ‘ \

Microbiological characteristics of white cheese during the stcb

In general, compared to control samples, all coatings in thi experlme\ exhibited significant
antibacterial activity against TMC, PSB, LAB, Enterobacteriaceae , and L. monocytogenes in
white cheese packed in air and MAP during refrigerate e (Figs‘l-S).

Comparatively, higher bacterial counts were presﬁ s%acked in air compared to those
packed in MAP (P < 0.05). It can be seen 1gs and 2 that the initial TMC and LAB of
white cheese samples were found to be 4 CFU/g, respectively. The TMC and
LAB of control samples constantly increased anNhed 7.53 and 7.54 log CFU/g, after 35 days
of storage in air packaging, respecti . Figs (b, 2). The TMC and LAB of control samples
continuously increased and reached and"6.1 log CFU/g after 35 days of storage in MAP
packaging, respectively. Packing >co tion§ determined the growth of TMC and LAB. The
lowest TMC and LAB belonged samples packed in MAP+ 0.06 % CCE was 6.26 and 5.51 log
CFU/g, respectively. W

In the present study {cou \the control group was found to increase from an initial count
of 5.43 log CFU/g to 7.9 log CFU/g at the end of chilled storage in air packaging and an initial

count of 5.43 log,C 6.09 log CFU/g at the end of chilled storage in MAP packaging. The
smalle & e nged to samples packed in air +0.06 % CCE (6.72) after 35 days of

lowest B count was obtained for samples packed in MAP+0.06 % CCE (5.72)
af?&y of'storage. Fig (3).

In the present study, mold and yeast counts in the control group were increased from an initial

count of 6.77 log CFU/g to 8.37 log CFU/g at the end of chilled storage in air packaging and an

initial count of 6.77 log CFU/g to 7.73 log CFU/g at the end of chilled storage in MAP
7



packaging. The lowest mold and yeast count belonged to samples packed in air +0.06 % CCE
after 35 days of storage. The lowest mold and yeast count was achieved in the case with samples
packed in MAP+0.06% CCE after 35 days of storage. Fig (4). P

In the present study, Listeria monocytogenes count in the control group was fo to increase
from an initial count of 4.22 log CFU/g to 8.23 log CFU/g at the end of chilled stotage in air
packaging and an initial count of 4.22 log CFU/g to 6.98 log CFU/g at the enc&illed Storage
in MAP packaging. The lowest Listeria monocytogenes count was di )aelong to
samples packed in air +0.06 % CCE (6.87 log CFU/g) after 35 days‘ef stotage. The lowest
Listeria monocytogenes count was achieved in the case wiwp S packg‘cgn MAP+0.06 %
CCE after 35 days of storage. Fig (5). \

No coliforms were detected in any batch of cheese pro&ed for theyshelf life experiments.

&
" ®
Discussion

%

The analysis of used CCE revealed that 1 p-M%mlJ-al and cumin aldehyde stand as the
two major compounds of this essential 01§esp ctively (Table 1). This finding is in agreement
with those reported by Karimirad et 19) v)o reported cumin aldehyde with 23.6 % and y-
Terpinen-7-al with 22.23% are thehn components of CCE; Petretto et al., 2018 noted twenty-
five compounds were 1den ed ‘with y-Terplnen -7-al being the major component in CCE;
Derakhshan et al., 2008 w decla in aldehyde with 25.2%, p -mentha-1,3-dien-7-al with
13% and p -mentha 1 G x with 16.6%); and H.S. El-Sayed and S.M. El-Sayed., 2021
noted Cumin alde]ﬂe ), sabinene (14.3%), p-cymene (13.3%), y-terpinene (12.6%),
cuminyl Alcohol (11.5%), p-cymen-7-ol (8.8%).

Accordﬁ*ﬂa gles the quality and quantity of certain essential oils can be affected by
h

harvesting season, geographic location, soil conditions, and essential oil

ex&tec 1que (Kalemba and Kunicka, 2003; Kizil et al., 2010).

Furthermore, as reported by Eikani et al. (1999), cumin aldehyde and cuminyl alcohol have
potent antimicrobial and antioxidant properties with an extensive range, and as a result, may be



considered an appropriate candidates for preserving agents, and are promising to the food
industry.

Monoterpenes compounds, such as cumin aldehyde, were reported to be responsible for the
antimicrobial activity of Cuminum cyminum EO. The antibacterial effect of EO ts may be
associated with the hydrophobicity nature of constituent’s EO especi Kygenated
monoterpenes and their capability of disrupting the lipid layer of the c mbra\e and
interacting with membrane proteins and intracellular targets of ﬁnsps. This
phenomenon is believed to be able to change the bacterial phospholipid membrane and, as a
result, reduce cellar uptake of ethidium bromide, while increasingtleakage ‘o-f' potassium ions,
ATP, and carboxyfluorescein (Kakaei and Shahbazi, 2016). \

Hydrocarbon derivatives have been reported to have}low antimicrobial function when used
alone. It is evident that their low water solubility a ited hy(&ogen— bound capacity are
responsible for this phenomenon. However, the compounds mthioned before can potentiate the
activity of terpenoids such as cumin aldehyde % al and y-terpinene (Monoterpene

aldehydes) which exhibit a higher antlmlcro tialbowing to their functional groups. For
instance, aldehyde moiety by amino groups*c DNA and proteins and interfere with
their normal function. Furthermore, it h%sen d that hydrocarbon monoterpenes like p-
cymene promote the entrance of ot st into the cell wall via swelling of the cell

membrane (karimirad, et al., 20}9)

Regarding crucial foods an thog‘ only a limited number of studies have been conducted on

this essential oil (

De et al. (2003) examinedithe t1m1crob1a1 properties of some Indian spices and investigated the
antimicrobial propetties of Cuminum cyminum against the microbes tested (Bacillus subtilis,
Escher}% 1), Tesu in the approval of its usage as a disinfectant food preservative.

In another study, €haudhry Ahmed et al. (2008) examined the antibacterial properties of extracts
of a few,plants such as Shab-kur, Cuminum cyminum, and Poppy against 188 species of bacteria
such as Baeillus subtilis, Saccharomyces cerevisiae, and E. coli, via disk diffusion method
(DDM). They concluded that Green Cumin extract had the greatest inhibitory effect (73%) on
bacteria.



According to Sadeghi et al. (2008), CCE was reported to contain 29.02% Cumin Aldehyde,
20.70% Alpha-Terpinene, and 12.94% Gamma-Terpinene. It was also observed that the growth
rate of Staphylococcus aureus can significantly be reduced in cheese during 75 days of storage
compared to the control group, by the addition of 30 ml/ 100ul of CCE.

In another study, the antimicrobial effects of CCE against 10 bacterial strains, belonging to 8
different species, and 6 yeast strains from 4 species, were examined by Petrettoa etyal. (2018).
LAB were found to exhibit great resistance to all EO tested while the WGQ a strong
antifungal activity that affected both maximum specific growth rate and lag tim

Dairy products are categorized as the most popular fo@clﬁare highly suggested by
nutritionists. This food category is critically perishable; therefore, it is ¢ 1 to increase its shelf

life for being fresher. As a result of consumers’ %eased knowledge about the threats of
preservatives, technologists, and researchers have atte to introduice novel preservative-free
methods, one of which is modified atmosphere pac (MAP&, which modifies the natural gas
surrounding the product in the package to delay de riorativeschanges.

Since CO2 inhibits a variety of spoﬂage an pat ic microorganisms, especially gram-
negative bacteria and molds, it is usually mploM MAP. Inhibition of microbial growth by
CO2 has been provided in MAP o i le ’ods which improves the shelf life. However,
CO2 inhibition activity against mier rowth increases under chilled conditions, since CO2 is
more soluble in food at lower t‘empera !Lee et al., 2008). In addition to controlling and to
retard microbial growth, the* f CO2 in the package's headspace also leads to the change

in the microbial contt Xerla with lower spoilage capacity (McMillin, 2008). Low
temperatures durmg e(lx

s capacity.

Several studies have confirmed the effect of MAP in the development of the shelf life of dairy
produc s{all , and a variety of gas compositions has been suggested for MAP of
b111ty of 24-month-old portioned-packed Parmigiano Reggiano cheese,

%nyl /polyethylene bags and stored for 3 months at 4 °C was examined by Romani et
al. (19 No particular change occurred in the quality of different packed products, though
samples packed in a 100 % N2 atmosphere exhibited flavor profiles quite distant from freshly
cut, unpacked cheese. The fungal growth and mycotoxin production on commercial sliced
cheddar cheese under modified atmospheres was examined by Taniwaki et al. (2001). Eight
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fungal species were incubated under conditions of decreasing levels of O2 (5% to packed in
aluminum foil and modified atmospheres (100% N2, 30% CO2/70% N2, 50% CO2/50% N2,
70% CO2/30% N2, 100% CO2, 30% CO2/60% N2/10% 02, 70% C0O2/20% N2/10% O2 using
oriented polyethylene polyamide as the packaging material) as well as in vacuum. The
proliferation of coli bacteria was observed in the experimented cheese in aluminw)il, while

the population of the coli group remained unchanged in other samples during rage geriod,
irrespective of the applied gas mixture.
In another relevant study, the shelf life of Mozzarella cheese was exa}m‘e la and Goyal

(2007) 1n different atmospheres (air, vacuum, 100% CO2, N{n 50° N2/50% CO2)
packed in high-barrier bags and stored at —10 to —15 ° &ordl 0 thelr observations,
Mozzarella cheese under MAP showed a significant ingrease in 1t\s shelf ife compared to that of
kept in a conventional air package (14-16, 90, 75, andy65 days 1g1der air, 100% CO2, 50%
N2/50% CO2, and 100% N2, respectively).

In the current study, the PSB count in the control gmn sez from 5.43 log CFU/g to 7.9 log
CFU/g at the end of chilled storage in air pkagir% an initial count of 5.43 log CFU/g to
6.09 log CFU/g at the end of storage period“i M.g as demonstrated by Alves et al. (1996)
that MAP (100% CO2) was able to decre& st the'beginning of the PSB growth in Mozzarella
cheese, which was similar to othe Jado and Malcata 2000 on Requeijao cheese;
Gammariello et al. 2009a on Apuha esh 'heeses) Moreover, Eliot et al. (1998) reported the
presence of PSB during the ﬁ t weeks of'storage for the products with the modified atmospheres
(10%, 25%, 50%, 75% 1nce PSB is a complicated population and species in
Mozzarella cheeses aﬁ/’e‘ to CO2 inhibitory effect. In addition, various storage
temperatures (10 © oir et al. 1993 on Cottage cheese; 7 °C by Alves et al. 1996 on
Mozzarella cheese; 10 °C by Eliot et al. 1998 on Cameros cheese; 4 °C by Gonzalez-Fandos et
al. 2000 on Came Me) have been evaluated as a possible contributor means for MAP in
controlling, P gr&th, and applying low temperatures were found as an effective way in

combination withiAP. Due to lower temperatures, a higher inhibitory effect of CO2 can be
achieved by h&er CO2 solubility.

These findings are in line with the studies noted for whey cheese (Dermiki et al., 2008), fresh
goat cheese (Gonzalez-Fandos et al., 2000; Olarte et al., 2002), and Mozzarella (Alam and
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Goyal, 2011) cheese, where psychrotolerant growth was lower when the CO2 concentration
increased, with 100% CO2 conditions was the most effective in the growth inhibition. These
findings are in agreement with the article which showed that most psychrotolerant bacteria in
dairy products are aerobic, gram-negative bacteria, that are usually more sensitive to CO2 than
gram-positive ones (Rosenthal et al., 1991).

In the present study, mold and yeast counts in the control group were found to @se from 6.77
log CFU/g at the beginning of the study to 8.37 log CFU/g after 35 days %e at chilled
storage in air packaging and an initial count of 6.77 logs CFU/g to 7.73 logs CFU/g at the end of
refrigerated storage in MAP packaging. The lowest mold an count belonged to samples
packed in air +0.06 % CCE (7.7) after 35 days of storage. ﬁh:\t and decrease in yeast
and mold population under modified atmospheres compared withfgrowth when packaged under
air were confirmed by the previous reports for Mozzarellaykept under.the same conditions (Alam
and Goyal, 2011). The controlling effect of CO2 on the countyof bacteria and yeast is also in line
with the previous reports (Alves et al., 1996; Eliot % 8; Dermiki et al., 2008).

Since the 1970s, Listeria monocytogenes has% sideted an important food-borne pathogen.
Foods such as vegetables, meat, and evenseertat of cheeses are ideal for Listeria growth
(Genigeorgis et al., 1991; Mossel et( % Outbreaks of listeriosis following the
consumption of Mexican-style chee rnia (James et al. 1985), Mexican soft cheeses
(Linnan et al. 1988), and Vaclysrh'l t I)Or (Bille, 1990) have led the concerns toward L.
monocytogenes. The inhibitory effect of €CO2 on L. monocytogenes was reported by Chen and
Hotchkiss (1991), especially{a hu& technology with cold-temperature storage (4 °C) and pH
in Cottage cheese. In {the present study, Listeria monocytogenes count in the control group
increased from 4.22¢log CF [EJ/XO 8.23 log CFU/g at the end of the study period in air packaging
and an initial count,of 4.22"log CFU/g to 6.98 log CFU/g at the end of refrigerated storage in
MAP. _According Mtudy of Brown et al., 2018 which evaluated the effect of modified
atmosph &kag& on Listeria monocytogenes on fresh cheese, the mean of L.
mo togenes counts increased to levels significantly higher than inoculation on cheeses stored
under P cjditions.

Enterobacteriaceae are suggested as an indicator of fecal contamination within the analysis of
food, including zoonotic bacteria such as Salmonella spp., Yersinia spp., and Escherichia coli.

12



Enterobacteriaceae can cause serious infections in humans, while many of the major important
members of the genus of this family are resistant to many of the available antimicrobials
(Paterson, 2006). Coliforms had not isolated in any batch of produced Irania white cheese in this
study.

Conclusion ’\

The result of the current investigation indicated that the combination of C condltlon
had a strong antimicrobial effect against the Listeria monocytogenes an % shelf life.
Accordingly, MAP+0.06% CCE exhibited the best inhi ry ffects on  the microbial
population. &
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Table 1. Composition of cuminum cyminum 1. essential oil identified by gas cbomatography-

mass spectrometry

N\

No RT (min) | Area% Name QL’lity
1 553.6 14.0 alpha-thujene R 91
2 771.6 26.0 2-Pinene 97
3 042.8 20.0 Sabinene % 96
4 224.8 16.5 beta-Pinene 97
5 748.8 31.0 beta*ce 95
6 204.9 20.0 1- laﬂw 97
7 915.9 465 Y 95
8 128.10 13.0 &neole 92
9 581.11 11 \ gamma-Terpinene 97
10 153.13 ﬁﬂﬁ delta,3-Carene 91
11 684. 4. ‘ 3-Methyl-2,4-hexadiene 76
12 . 9.0 4-Terpineol 96
13 V& 5 - 88.0 3-Cyclopentylcyclopentan-1-one 83
14 935.16 02.0 Isoterpinolene 72
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15 25.19 57.29 Cuminaldehyde 98

16 185.21 50.14 2-Caren-10-al

17 067.22 20.32 1,4-p-Menthadien-7-al

18 084.23 03.0 Myrtenal

19 249.26 03.0 Alloocimene

20 02.29 05.0 Trans-.beta.-Farnesene PR ko, 55
4

21 466.29 13.0 UNKOWN FROM L IL 93

22 255.30 03.0 cis-2-Methylenehe hy(@n-%one 38

23 636.32 02.0 2-Methoxybenzy hol 64

24 238.33 06.0 Car(* 90
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