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Poor hygiene in retail market:

« leads to insufficient quality and safety
of food;
* Is related with foodborne outbreaks:
 about 92% of all outbreacs occur
because of insufficial staff*
knowledges of food processing and
personal hygiene.
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Poor hygiene:
 has been detected in 27.5 % of officially controlled food retail places in

2017 in Lithuania;

The main violations were:

Insufficient environmental hygiene (cleanness);
insufficient conditions of waste products’ storage;
cross-contamination of raw and processed foods;
finished expiry date of food products;

no food documents in place.
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The importance of consumers in food control

 In 2016 active consumers helped to find out about 800 cases of

untrustworthy producers, hygiene and other violations.
« Almost 3000 complaints were registered and analysed by State Food and

Veterinary Service.

« Albout 90 % of retail markets are inspected annualy (422 inspections in 2016).

Data of State Food and Veterinary
Service
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Ready-to-eat products usualy represent the highest risk group;

The main saurces of Food borne infections in 2017 were caused by meat and meat
products (15.6 %), fish and fish products (11.9 %), salads (8.9 %) and unknown

products (38.5 %).
The main bacteria, caused foodborne infections, by consuming contaminated salads

were Salmonella spp. (4.7 %).

Data of Department of Public Health and Care at the
Ministry of Health of The Republic of Lithuania
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The aim of the work was to evaluate in-store hygiene conditions (up to
28 points) in three different retail market places (supermarkets, medium
size shops and farmers® markets; n=15) and the relationship with
microbiological quality (Aerobic colony count (ACC), Coliforms and E.
coli) and safety (Salmonella spp., L. monocytogenes) indices of the
products: minced meat (chicken, pork, beef and turkey meat; n=96),
cold and hot smoked fish (Salmo salar, Clupea harengus membras,
Abramis brama, Scomber scombrus; n=96) and fresh coleslaw (n=40).
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Figure 1. Investigation plan, showing the analysed criteria and their relationship
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Hygiene evaluation

1

Supermarket

Medium size
shop x5
1

Chicken, pork, beef, turkey meat; n=96

Cold/hot

Salmo salar, Clupea harengus
smoked

membras, Abramis brama, Scomber
scombrus; n=96

Farmers*
market x5
]

ACC — EN ISO 4833-1:2013
E. coli —

Coliforms — EN ISO
4832:2006

Salmonella spp.— EN 1SO
6579-1:2017

Listeria spp.— 1SO 11290-
1:2017
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METHODOLOGY

(General requirements Food processing requirements _

1. Premises (layout, cleanness) 6. Temperature of refrigeration 11. Personal protective measures (head
equipment COVErs)

2. Technical installations 7. Arrangement of products in fridges 12_ Personal protective measures (clothes)

3. Hand washing equipment 8. Tools and inventory 13. Hand hygiene

4. Refrigerating equipment 9. Touching/placing of products 14_ Personal hvgiene skills (hand washing)

5. Food contacting surfaces 10. Packages

Evaluation in points: ) — unsatisfactory, 1- partly satisfactory , 2 satisfactory condition

Final hygiene evaluation:

25-28 points — sufficient; 16-24 points — partly sufficient; 0-15 points — insufficient

8th International Conference on Food Safety & Regulatory Measures — Healthier the Food, Merrier the World;

11-12 June 2018 Barcelona, Spain

10




:%z LITHUANIAN UNIVERSITY

L9 OF HEALTH SCIENCES

30

2

(€]

2

o

1

(2]

1

Hygiene evaluation, points

(6]

0

05 | HYGIENE EVALUATION

RESULTS

Hygiene evaluation in different retail market places

Supermarkets

28 28 28 28 277 27.7
237 24
21.3
20
13.7
12
10.3 ‘ 10

Medium size shops Farmers market

Average hygiene

8th International Conference on Food Safety & Regulatory Measures — Healthier the Food, Merrier the World;

11-12 June 2018 Barcelona, Spain

points

11



;}}, LITHUANIAN UNIVERSITY

L9 OF HEALTH SCIENCES

05 | HYGIENE EVALUATION
RESULTS

Detailed Hygiene evaluation in Farmers markets (1)

&
Description Earmers markets (nx3) and evaluation of Axerage hygiene
hvgiene in points evaluation. max
5 points
1 2 [ a3 | 4 | s n=>5
l. General requirements (max 10 points)
1.1. | Premizes Rebuilding is needed. wisnaly unclean. premises 12
layout, of stock and final product intercross.
sleanness) Rebuilding is nesded. 1asvaly unclean. premisss 1 1{1]1 1|1
of stock and final product do not cross.
Correct lavout. clean. no risk of intercrossing. 2|12 2] 2
1.2. | Technical Mo additional lighting. no ventilation. no water- 14
ingtallations supply.
Additional lighting is not working. no 1{1]1]1]1 1] 1
ventilation. only cold water
Adenuate lighting. ventilation. themmometers in 2 2|2
place, hot and cold water
13 | Hand washing | There are washbasing, but there are 0o z0ap. 1.1
equipment diginfectants, paper towels
There are washbazins, there are soap and 111]1 111]1 1[1
disinfectants. but no paper towels
There are washbasing. seap. disinfectants. papser 2 2
towels P
14, | Befrigerating | Surfaces wsvally unclean. old food residues are 0 0|0 0 08
equipment. visible. no control thermometer in fridzes
Surfaces wsvally unclean. old food residues are 111)1]1 1
visible, control thermometers are in fridoes
Surfaces wisvally clean. no food residues. 2
control thermometers are in fridses e
1.5, | Egod Unclean, abrazions and old food residues are 0 ojo|o 0.9
contacting wisible
surfaces Abrasions are yigible. but surfaces are clgan 1 1 1] 1 11
Clean, smooth 2|2
Average total evalnation 73 3.6 47 3.0 4.0
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RESULTS

Detailed Hygiene evaluation in Farmers markets (2)

Description Earmers markets (nx3) and evaluation of Average hygiene
hygiene in points evaluation, max
S points
1 | 2 | 3 [ 4 | = n=5
1. Yood processing requirements (max 10 poings)
2.1, | Temperature | Abgue +6°C 0 1.9
of the fridze | Below,0°C
0-6°C 202121 2(2)2(2|2(2] 2 212
23| Amangement | Arrangement of products is disoredered ofo gfojojoefoejajojo 0.7
of products in | Products are agranged according their sort 22 2
fndges
23. | Toolsaad | Tools are oot signed. visually unclesn 0 0] o]0 0.7
inventory Tools are signed. wsually msuficiently clean 1]1 1]1 1111 1]11
Togls are signed. clean
24 | Touching’ | Producis touch other susfaces during placing ofefofofcfolof0 0f o D)
Plagcing of (shelf, package, etc.)
products Products do a0t touch ofher surfaces during 2 2| 2
placing (zhelf package, etc.)
23. | Rackages Fackages are visually unclean and leaky 0 1.3
Packages are yisually unclean or leaky 1{1 1]111] 1 111
Packages are wisually clean, not leaky and 22 2[2
whaole
Average total evalnation 7T 4.7 33 473 4.7
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05 | HYGIENE EVALUATION

RESULTS

Description Earmers markets (nx3) and evaluation of Average hygiene
hygiene in points evaluation. max
S points
1 | 2 | 3 | 4 | s n=5
3. Personal hygiene requirements (max 8 points) .
3.1. | Personal head | No bead cover. hai is not tied o o 01 0 o C 03 )
protective Mg head cover. hair is tied well 1 1 1 1 1 1
MeasuIEs Adequate bead cover, hair iz tied
3.2, | Personal Neo working clothes. 0o apron 0 0 0.7
protective Werking clothes are visually unclean. 1111 f1]1f1 1{1]1
measues disordered, no apron
(clothes) Clean and suitable working clothes
33 | Hand hyziene | Np gloves 0 0 0] 0 010 < 0.3 >
Gloyes are used. but unclean or taftered 1]1]1]1]1 1
Clean gloves are ysed
3.4, | Personal Hands are not washed and disinfected before 0 ofo gl oo 0.6
hygiene skills | begining to work
(hand Hands are washed. but insufficiently, 1|1 11 11
washing) disinfected if necessary
Hands are washed correctly and disinfected if
NECEssary
Ayerage total evaluation 2.7 33 23 23 13
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Aerobic colony count (ACC) in analyzed foods

ACC in minced meat ACC in hot smoked fish

al O 3 0 o a1

Chicken Pork Beef Turkey Salmo salar h.s.  Clupea harengus h.s Abramis brama h.s. Scomber scombrus

Colony count, log10CFU/g
O R N WA ULILOO N X L

m Supermarket = Medium size shop ~ ® Farmers market

m Supermarket = Medium size shop ® Farmers market
ACC in coleslaw ACC in cold smoked fish

The relationship =

between hygiene in &

farmers marketand S

ACC in coleslaw: 8

r=0.44, p<0.05 o3 I I
S
81
=
% -1 Salmo salar c.s. Clupea harengus c.s Abramis brama c.s.  Scomber scombrus
O C.S.

Supermarket Medium size shop Farmers market m Supermarket = Medium size shop = Farmers market
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Coliforms in analyzed foods

Coliforms in minced meat

Coliforms in hot smoked fish

3.5
3 = 3.093.07
) LL
tL) 6 5.38 8 2.5
9 — 2.03
1.96
Fgu 5 8 2
=4 3.18 3.24 -
= 3.05 3.08 2 15
c 3 A4 21 >
8 1.8 1.84 ’ 8 1
32 1.06 >
21 i S 05
° 0 Q
8 Chicken Pork Beef Turkey © o
Salmo salar h.s.  Clupea harengus h.s Abramis brama h.s. Scomber scombrus
mSupermarket & Medium size shop & Farmers market h.s.
m Supermarket = Medium size shop ~ ® Farmers market
Coliforms in coleslaw Coliforms in cold smoked fish
2 ° k=) >
D s D o4 843 3.56 3.47
a* S 3 2.49 258 2.63 264 5 4
33 8 1.96
= . 2
52 5
8 8 !
> ! >
c g 0
% 0 = Salmo salar c.s. Clupea harengus Abramis brama Scomber scombrus
O Supermarket Medium size shop Farmers market O c.s C.S. C.S.
®Supermarket B Medium size shop  ®Farmers market
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E. coli in analyzed foods

E. coli in minced meat E. coli in hot smoked fish
&> s ;
D 2.34
LQIS 2.5 N m 196 2.16 2.042.06
o 2 1.67 1.68
2.38.45 —
2.011.96 1. 922 01 E” 1.5 1.09
o 1 0.69
0.63 S
. ] 0.5
o
| > 0
Chicken Pork Beef Turkey g Salmo salar h.s. Clupea harengus Abramis brama Scomber
> h.s h.s. scombrus h.s.
m Supermarket = Medium size shop = Farmers market O

u Supermarket = Medium size shop ® Farmers market

E. coli in cold smoked fish

1.94 20
1.391.46
I 067II II
0 I

Salmo salar c.s. Clupea harengus Abramis brama Scomber
c.s cs. scombrus c.s.

-
[T N

E. coli in coleslaw — not found

Colony count, IoglOCFU/g

m Supermarket = Medium size shop  ® Farmers market

8th International Conference on Food Safety & Regulatory Measures — Healthier the Food, Merrier the World; 17
11-12 June 2018 Barcelona, Spain



F2] LITHUANIAN UNIVERSITY 07 | CONCLUSIONS
&9 OF HEALTH SCIENCES

1. The most often found hygiene violations were improper storage
conditions of the food, cross contamination and poor personal hygiene.

2. Hygiene of the farmers‘ markets was evaluated as insufficient (12
points out of 28), whereas the highest hygiene level (28 points out of
28) was assured in supermarkets:
 the hygiene conditions of farmers had a positive correlation

(r=0.44, p<0.05) on the ACC of the products.

3. The highest counts of aerobic bacterias, coliforms and E. coli were
found in foods, sold in farmers markets: in turkey meat (ACC- 8.18
log CFU g1), in coleslaw (coliforms - 5.21 log CFU g1), beef
(coliforms - 6.85 log CFU g*) and turkey meat (E. coli - 4.56 log CFU
g?).

4. Salmonella spp. and Listeria spp. were absent in all samples.
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