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Abstract
Objectives: High consumption of bakery products such as cream-filled pastries
may cause serious health risks and food poisoning to humans. Therefore, inves-
tigation of the microbial and chemical qualities of bakery products containing
cream is necessary. The purpose of the present study was to investigate the
chemical qualities and microbial contaminations of cream-filled pastries
collected from confectioneries located in six cities in Chaharmahal Va Bakhtiari
province (Southwestern Iran).
Methods: Microbial tests and chemical characteristics (fat and acidity level)
were done on 228 cream-filled pastries samples that were collected randomly
from various confectioneries.
Results: After microbial tests, it was found that 33.33% of all samples were
contaminated by microbial agents. The microbial tests showed that Shahrekord
(10.09%) and Broujen (9.21%) cities had high levels of contamination and in
Koohrang (1.31%) it was low compared with the other four cities. High contam-
ination of coliforms (61.84%), staphylococci (48.68%), and yeast (27.63%) were
observed in almost all samples. The chemical analysis showed maximum amounts
of fat content and titratable acidity in cream-filled pastry samples obtained from
Lordegan and Shahrekord cities, respectively.
Conclusion: The findings of the present work demonstrated that the microbial
contamination and chemical quality of cream-filled pastries produced in con-
fectionaries of Chaharmahal Va Bakhtiari province were not in acceptable
ranges. These problems may be related to fecal contamination of cream samples
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or lack of hygiene by handlers and it is necessary to observe the standards of
hygiene and to develop safe food handling techniques and aseptic pastry
manufacturing systems in some confectioneries of Chaharmahal Va Bakhtiari
province.
1. Introduction

Cream-filled pastries are bakery products that are

consumed a lot in the food and confectionary industries;

however, they are a common cause of food poisoning in

humans [1,2]. Food poisoning affects healthy people

around the world and the most common symptoms

include nausea, vomiting, abdominal pain, cramps, and

diarrhea [3].

Milk and milk-based products like desserts and cakes

containing milk or cream are rich nutrient media for mi-

crobial growth. Nonconformity of standards of food hy-

giene by food staff may lead to food contamination [2,4].

Staphylococcus aureus, Salmonella, Campylobacter,

Escherichia coli, molds, and yeasts can contaminate bak-

ery products, in particular cream-filled pastry, and they are

the major micro-organisms causing food-borne diseases in

humans [5,6]. In addition, it is clear that the increase of fat

content and acidity levels of bakery products like cream-

filled pastries, cream pies, and cream puffs may be

related to the risk of obesity and heart disease [2,7].

E. coli is a gram-negative, facultative anaerobic

bacterium that belongs to the Enterobacteriaceae family

and is one of the important causes of food poisoning

[8,9]. S. aureus is a gram-positive, nonmotile, non-

sporeforming facultative anaerobe which is significant

in food industries and causes a range of illnesses,

especially foodborne diseases, via enterotoxins [10,11].

Microbial and chemical characteristics of cream-

filled pastries in food and confectionary industries

must be evaluated. In the present study, the chemical

qualities and microbial contamination of cream-filled

pastries (S. aureus, E. coli, and yeast) collected from

confectionaries in Chaharmahal Va Bakhtiari province

(Southwest of Iran) were examined.
2. Materials and methods

2.1. Study area and sampling
In the present study, six cities (Shahrekord, Ardal,

Farsan, Lordegan, Koohrang, and Brougen) of Cha-

harmahal Va Bakhtiari province (Southwestern Iran)

with a population of > 1,000,000, were subjected to

sample collection. A number of 228 cream-filled pas-

tries samples were collected randomly from 34 different

confectioneries from July 2013 to September 2013. All

samples were transported to the laboratory immediately

in cool conditions and stored at 4�C and were analyzed

within 2 hours of collection. In addition, the cream of
three samples from each confectionery were suspended

in sterile polyethylene bags and labeled for further tests.

2.2. Microbiological analysis
The microbiological tests and bacterial counts were

done on suspended samples according to specific stan-

dard instructions for coliforms, E. coli, Staphylococcus

aureus, and yeast [12,13]. Each cream sample (10 g)

was separately added into sterile 0.1% buffered peptone

water (90 mL) and homogenized in a sterile stomacher

polyethylene bag for 2 minutes at 220 g in a Stomacher

(Interscience-Bag Mixer 400, St., Nom., France) and

then was serially diluted in 0.1% peptone solution

(SigmaeAldrich, Pool, UK). One hundred-microliter

aliquots of three serial dilutions were spread-plated in

triplicate on the surface of plate count agar (Merck,

Darmstadt, Germany), violet red bile agar (Merck),

BairdeParker agar base with egg-yolk tellurite emul-

sion, Saboroud dextrose agar (Merck), and Yeast Extract

Glucose Chloramphenicol agar (Merck), for the

enumeration of total aerobic bacteria, coliforms,

Staphylococci, and yeast, respectively. For bacterial

growth turn over the plates and plate count agar, violet

red bile agar, and BairdeParker plates were incubated at

30�C for 1e2 days and Yeast Extract Glucose Chlor-

amphenicol agar plates were incubated for 48 hours for

5 days at 20e25�C for yeast total count. Confirmatory

cultures and tests including culturing of isolated bacteria

on eosin methylene blue agar, gram staining, and stan-

dard biochemical tests such as the oxidative/fermenta-

tive utilization of sugars, catalase, and coagulase tests

were performed for isolation and differentiation of E.

coli from Salmonella and other coliforms, as well as S.

aureus from coagulase negative staphylococci. The

average number of visible colonies obtained from plate

counts and the number of colony forming units (CFU/g)

were evaluated.

2.3. Biochemical examination
The titratable acidity (lactic acid%) and fat content of

cream-filled pastries collected from confectionaries in

Chaharmahal Va Bakhtiari province were examined.

The fat content and titrable acidity were determined

according to the methods of the Association of Official

Analytical Chemists [14]. The fat content of cream

samples was measured using the Gerber method (pri-

mary and historic chemical test to determine the fat

content) via a special calibrated butyrometer. The

titrated acidity of cream specimens was measured by a

titration of 10 mL melted cream containing 0.5 mL
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phenolphthalein by the N/10 sodium hydroxide solution

(0.1 normal NaOH).

2.4. Analysis of data
The microbial count data were collected and finally

the mean values and standard error of the mean were

evaluated in SPSS version 20 (SPSS Inc., Chicago, IL,

USA) followed by pair-wise test for comparison of

significant differences among means and the impact of

different areas on chemical and microbial amount. A p

value < 0.05 (5%) was considered statistically

significant.
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3. Results

The microbial counts of cream-filled pastries which

were collected from six cities of Chaharmahal Va

Bakhtiari province are shown in Table 1. The microbial

analysis of cream-filled pastries collected from six cities

of Chaharmahal Va Bakhtiari province (Iran) showed

that 76 specimens (33.33%) out of 228 samples were

contaminated. Moreover, in Shahrekord, Broujen, Far-

san, Lordegan, Ardal, and Koohrang cities 10.09%,

9.21%, 4.82%, 4.38%, 3.51%, and 1.31% of all samples

were polluted, respectively (Figure 1). According to the

results mentioned in Table 2, the means of total count,

coliform count, staphylococci, and yeast counts in

Shahrekord and Broujen cities were higher than the four

other cities and a statistically significant difference was

detected in the total count of these cities compared with

other regions of Chaharmahal Va Bakhtiari province

(p< 0.05). In addition, Koohrang had low levels of

microbial contamination (1.31%) with a mean of

5.45� 0.9. A comparison of microbial contamination by

Iranian National Standards [15] showed the average

numbers of total, coliform, staphylococci, E. coli, and

yeast were high (Table 3).

The evaluation of chemical tests (titratable acidity

and fat content) showed that the maximum and mini-

mum amounts of fat content belonged to the Lordegan

and Ardal cities, respectively, and the maximum and

minimum range of lactic acid was observed in Shah-

rekord and Lordegan cities, respectively. The compari-

son of titratable acidity and fat content of confectionery

samples between six cities of Chaharmahal Va Bakh-

tiari province were not statistically significant

(p> 0.05). According to Table 3 and Iranian National

Standards, titratable acidity (lactic acid) and fat content

in 71% and 33% of all samples that were collected from

six cities of this province were in unacceptable ranges,

respectively.
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4. Discussion

The production and consumption of bakery products

like cream-filled pastry in Iran are very high and this



Figure 1. Microbial contamination of cream-filled pastries in

six cities of Chaharmahal Va Bakhtiari province (Iran).
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product provides a suitable environment for bacterial

growth and proliferation and possible causes of food

poisoning in consumers. In the present study, the micro-

bial counts and chemical characteristics of cream-filled

pastry samples collected from six cities of Chaharmahal

Va Bakhtiari province were analyzed. This study showed

that the microbial and chemical qualities of cream-filled

pastries that were collected from different confectioneries

of this province were outside of the acceptable range ac-

cording to Iranian National Standards. The microbial tests

showed that 76 specimens (33.33%) out of all samples
Table 2. Fat and titratable acidity of cream-filled pastries sample

Bakhtiari province (Iran).

City No. of confectioneries

Fat (%)

Mean� SE M

Shahrekord 12 26.7� 7.67 3

Farsan 5 23.3� 10.76 4

Ardal 3 18.27� 12.35 3

Broujen 8 36.54� 9.4 5

Lordegan 4 38.74� 10.37 5

Koohrang 2 27.6� 8.2 3

Total 34 28.52� 9.79 5

MaxZmaximum; MinZminimum; SEZ standard error.

Table 3. Analyzing the unacceptable microbial and chemical

Bakhtiari province (southwestern Iran) according to I

Properties Acceptable range

Total count (CFU/g) > 20,000

Coliform (CFU/g) 10

E. coli (CFU/g) 0

Staphylococcus aureus 0

Yeast (CFU/g) 0

Titratable acidity (lactic acid%) 0.5e1.5
Fat (%) 35e48

CFUZ colony-forming unit.
were contaminated. In all samples, Shahrekord (10.09%)

and Broujen (9.21%) cities had high levels of microbial

contamination and Koohrang (1.31%) had low levels of

microbial counts comparedwith the four other cities. After

chemical analysis, the maximum amounts of fat content

and titratable acidity were detected in collected samples of

Lordegan and Shahrekord cities, respectively. High levels

of coliforms (61.84%), staphylococci (48.68%), and yeast

(27.63%) in samples may be related to fecal contamina-

tion of cream samples or handlers and nonconformity of

the standards of hygiene in some confectioneries of this

province. The microbial and chemical characteristics of

cream-filled pastries in Kerman city confectioneries

(Southeast Iran) had similar results to the present work and

were not in acceptable ranges of Iranian standards [2]. In

the present study, 33% and 71% of fat content and titrat-

able acidity were in unacceptable ranges, respectively,

while 38% and 24% of fat amount and lactic acid of

cream-filled pastry samples in Kerman city confection-

eries were outside of the standard range, respectively.

Similar to the findings of this study, in six cities of Cha-

harmahal Va Bakhtiari province the high level of various

microbial contamination (95.8%) in pastry cream in Arak

city of Iran was reported [16]. In a different study in

Croatia, 6.36% of cake samples were contaminated by

Listeria spp. [17] but did not have high levels of coliform

and staphylococci contamination observed in cream-filled
s collected from different confectioneries of Chaharmahal Va

Titratable acidity (lactic acid%)

ax Min Mean� SE Max Min

2 15 1.82� 0.85 2.24 0.56

2 13 1.64� 0.46 1.85 0.76

0 10 1.26� 0.56 1.76 0.88

2 14 1.58� 0.77 2.02 0.94

6 12 1.37� 0.76 1.88 0.36

8 11 1.46� 0.95 1.42 0.56

6 10 1.52� 0.72 2.24 0.36

ranges of cream-filled pastry samples in Chaharmahal Va

ranian National Standards and acceptable ranges.

No. of unacceptable

samples (%) 95% confidence interval

72 (95) 86.3e97.6

34 (72) 70.5e78.7

12 (26) 22.3e32.5

35 (95) 82.6e95.3

18 (86) 80.2e88.6

162 (71) 33.4e64.5

75 (33) 65.6e88.6
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pastries of confectioneries in southeast of Iran. Evaluation

of microbial contamination of cream-filled pastries in

Tabriz city (Iran) by Nikniaz et al [18] showed that co-

liforms (38.8%), E. coli (48.8%), S. aureus (31.2%),

molds (27.5%), and yeasts (70%) were higher than the

standard defined by the IranianNational Standard. Also, in

cream-filled pastries produced in Chaharmahal Va

Bakhtiari confectioneries, a high level of samples were

contaminated by coliforms (72%), staphylococci (95%),

and yeast (86%) which were outside the Iranian National

Standard range.

The findings of the study and previous researches

have shown that cream-filled pastries are one of the most

important sources of microbial growth and can transmit

pathogen agents to people. In addition, according to

national standards, this bakery product had low levels of

chemical characteristics. Therefore, cream-filled pastries

must be produced and stored in appropriate conditions

and monitoring microbiologically and biochemically of

raw materials, food processing, and food providers ac-

cording to the national standards are necessary.
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