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Tablel- Number of samples taken by category
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Table2- Investigation of contamination results of refrigerator air (CFU/cm?)
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Different letters indicate a significant difference between samples in each column.
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Table3- Investigation of contamination results Refrigerator and cold storage surfaces( CFU/cm?)

2lo oo CulbgS g ér diged Sy jlik
Fish Frozen meat Red meat Chicken Sample no. Farmer market

- - Uncountable Uncountable \

- - Uncountable Uncountable Y

- - Uncountable Uncountable Y

- - Uncountable Uncountable ¥

- - Uncountable Uncountable o

- - Yoo £ VoY /oy R Uncountable 5 <

- - TYY/. . + \VY/QY 2 Uncountable %

_ - - Uncountable A

_ - - Uncountable aQ

_ _ - Uncountable

—
.

Uncountable YYv/. . £ YANY P Uncountable Uncountable \
Uncountable VAY/++ + Y¥/VD ¢ Uncountable Uncountable Y
- - Uncountable Uncountable Y
- - Uncountable Uncountable ¥ -
- - Uncountable Uncountable o
- - Uncountable Uncountable 2
Uncountable - Uncountable Uncountable \
- - Uncountable Uncountable Y
- - Uncountable Uncountable Y
- - Uncountable Uncountable ¥
- - Uncountable Uncountable o
- - Uncountable Uncountable 5 ©
_ - - Uncountable v
_ - - Uncountable A
- - - Uncountable q
- - - Uncountable ye
Uncountable YAY/- . £a)/.y PC Uncountable Uncountable \
AW/ - £ ¥a/¥q 2 VEY/ o+ £ AD/-FC YAV/- e £ SANY R Uncountable Y
- YED/ e + VY[ v 2 Uncountable Uncountable Y a)
- - Uncountable Uncountable ¥
- - YAY/YY + ./ya @ Uncountable I

ol gt 52 30 1 diged G IS S Dol saas las glaie By >
Different letters indicate a significant difference between samples in each column.
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Table4- Investigation of contamination results in Personels hands
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Different letters indicate a significant difference between samples in each column
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Table5- Investigation of contamination results in Coveralls of Personels (CFU/cm?)
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VWA/++ + \A+- @ \WYE[ee £15/.. 2 Uncountable Uncountable )
Uncountable - Uncountable Uncountable Y m
- - Uncountable Uncountable Y
Uncountable AY/os £ Yofeu D Uncountable Uncountable \
VWS/oo E¥ofo @ - Uncountable Uncountable Y O
- - - - Y
Uncountable Uncountable ¥A/++ £ EA[+. D FAefee £YY/.0 8 )
_ - Def/es F Y] @ Uncountable Y a)
_ - - Uncountable Y
el Gy ;2 50 b digad S Jre gl Baues lis Gglate By,
Different letters Show a significant difference between samples in each column.
sboys gb,lsb vy s (CFU/cm?) ;:,ﬂ =W wy -1 Jgos
Table6- Investigation of contamination results in Cutting boards
P oo ColigS s Ex digod sboyi ik
Fish Frozen meat Red meat Chicken Sample Farmer markets
Uncountable Uncountable Uncountable Uncountable N.A1-1
Uncountable Uncountable Uncountable Uncountable N.A 2-1 <
Uncountable Uncountable Uncountable Uncountable B.P
\QY/e+ £ Yo/ 2 Uncountable Uncountable Uncountable N.A 1-1
OV/++ £ )feu b Uncountable Uncountable Uncountable N.A 2-1 i)
OMN+s £Yefeu D Uncountable T ST Y Uncountable B.P
Uncountable Uncountable Uncountable Uncountable N.A1-1
Uncountable Uncountable Uncountable Uncountable N.A 2-1 O
Uncountable Uncountable Uncountable Uncountable B.P
Uncountable Uncountable Uncountable Uncountable N.A1-1
Uncountable Uncountable Yoo F ofes C Uncountable N.A 2-1 A
Uncountable Uncountable YO+ + \YH[.. b Uncountable B.P

NA : Nutrient Agar , BP : Baird Parker

el g ;2 50 b digad (o S cre Dglis eaums lis Sglate By >

WY

Different letters indicate a significant difference between samples in each column.
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Table7- Investigation of contamination results of meat grinders (CFU/cm?)
e Wiged Jboy it
Red meat Sample Farmer market
Uncountable 1
Uncountable

YAYO -+ £ VVD/ 4 2
YYD YYD, ¢

Uncountable
Uncountable

Ao+ £ M-
V0efoo £ Y4 8

Uncountable
Uncountable

AY/er £NY/0
Aefoe 2[00 D

Uncountable
Uncountable

¥Ya/- - £ V04 ©

A WODNE A ONE B ONEP| D 0ODN

v¥o/++ £ v¥/. . d

el g 50 0 b diges G by ge Dglidaaies lad Cglate By >
Different letters indicate a significant difference between samples in each column.
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Table8- Investigation of contamination results of Fish lying on ice and Tank water (CFU/ml)

ardgs o w2l s, & S RUL
Tank water Fish lying on ice Farmer market
Uncountable Uncountable <
OVA</ev &+ Aefos? Uncountable

- Ofevr £ ofen ®

- Vefoo /.0 “
- VE[eo 5[0
- Aefevr 2 NF[0C °
- V0o /oo E \F/D

)

- WY /e £V04/- 08

ol g 2 50 b digad Sl (Se gl saias )l Dglie By > 092
Different letters indicate a significant difference between samples in each column.
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Abstract

Animal meats are valuable sources in essential nutrients, proteins, minerals, and vitamins. As a critical
component of the human diet, they can also act as a significant vehicle for transmitting pathogens to
consumers if contaminated.

This study focused on the daily markets affiliated with the municipal Fruit and Vegetable Organization, a
primary retail source for various meats in Iran. These markets have gained public trust for household
purchases due to offering competitively priced products and being subject to health inspections by both
municipal officials and environmental health units of the Ministry of Health. This supervision covers the
supply chain of both plant and animal-origin products from receipt to point of sale.

Given the paramount importance of hygienic meat distribution for public health, this study assessed the
sanitary conditions in four major daily markets in Karaj, Iran (A, B, C and D). samples were collected from
various surfaces (refrigerators and shop environment), refrigerator air, equipment (cutting boards, meat
grinders, knives), personnel (hands and aprons), ice on fish, fish water, aquarium water, and ice machines
from red meat, poultry, and fish shops. Sampling was performed using direct and indirect swabs, wash tests,
and air tests to determine total bacterial count and Staphylococcus aureus count.

The results indicated that only the ice machines in fish shops and the hygienic condition of the refrigerator
air were within acceptable limits to some extent. Significant microbial contamination, exceeding standard
limits, was detected on personnel hands and aprons, refrigerator and environmental surfaces, cutting boards,
meat grinders, knives, and the ice water used in fish containers.

It is strongly recommended that all personnel within the Fruit and Vegetable Organization receive continuous
training. Furthermore, a comprehensive program involving insect and rodent control, strict adherence to
personal hygiene, and the regular disinfection of all shop and refrigerator surfaces under veterinary
supervision must be implemented.

Keywords: Hygienic and Microbiological Status, Various Meats, Fruit and Vegetable Markets, Karaj City.

ht‘[p//dOI 10.22092/fooder.2026.371450.1437 Email' l‘nashak@kiaulac_ir :Ja‘ o B .‘,9_;
® © 2026,The Author(s). Published by Agricultural Engineering Research Institute. This is an open-access article distributed
™ under the terms of the Creative Commons Attribution License (https:/creativecommons.org/licenses/by/4.0/). Which permits

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

WY


http://doi/
http://doi/
http://aeri.ir/Main/Index.aspx
https://creativecommons.org/licenses/by/4.0/

