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Introduction

In agro-food processing chain and in production process trend watching of
microbiological and chemical analytical results

— important tool to optimise internal quality management

detecting and identifying problems

quality and safety improvement

Trend watching

— Trend analysis: mathematical analysis of data

N\

series to detect statistically significant changes
over time

Trend observation: data series are observed to
discover visually possible evolutions

(based on EFSA 2010)




Materials and methods

Visiting a dozen companies in the agro-food processing chain
- Examples throughout the chain

Trend watching of esp. microbiological analytical results

Trend watching examples detecting notable situations

ILVvO

Trend watching in the primary
production
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Real-time predictive detection
Trend analysis

Monitoring body weight laying hens Only e.xample of trend
Collected data benchmarked with expectations analysis (TA)
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Trend watching in the feed
industry
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Trend watching in the food

Trend observation in feed industry
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Heat treated semi-finished product in
the ingredient industry

* Confectionary applications, stabilizers, emulsifiers,
coating agent in dragees, ...

e High heat treatment followed by pumping,
concentration, filtration, drying, ... - semi-finished

product
 After this process, each batch control on ABSENCE
of:
- Thermophilic spores (forming bacteria)
- Enterobacteriaceae
- E. coli
- Coliforms
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Heat treated semi-finished product in
the ingredient industry

Success rate for ABSENCE total coliforms (10g) and thermophilic spores (2 x 30 g) on
semi-finished product
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Investigation in April 2018: Possible contamination source after heat treatment?
-> Insufficient cleaning and disinfection (CIP) of a newly and other type of pump
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Trend observation between plants

Success rate ABSENCE coliforms on a semi-finished product per plant
2017-2018

100

90 —j —&—Plant 1

—#— Plant 2

70

= Plant 3
== Plant 4

PL P2 P3 P4 P5 P6 P7 P8 P9 PO P11 P12 PL P2 P3 P4 PS5 PG P7

100

SD*W#.‘:W

\ / —4—Plant 4
80
—=—Plant 5
70
~#—Plant 6
60 T T T T T T T T T T T T T T r T T T r
PL P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 PL P2 P3 P4 PS5 P6 P7
100 = e o
90 ~—4—Plant 7
80 —8—Plant 8
70 ~#—Plant 9
60

=>¢=Plant 10

PL P2 P3 P4 PS5 P6 P7 Ps/amnm P2 P3 Pm

Trend observation in egg product
industry

Small middle sized enterprise

Pasteurized liquid egg products (end prod.)

Containers — Food industry (e.g. 1000l)
Aseptic filling

Microbiology: E.g. Total aerobic flora
— Target value < 1000 cfu/g (=spec)

<1000 cfu/g From 1000 - 10.000 cfu/g >10.000 cfu/g
Target Less than 10% batches per month | Unacceptable
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Trend observation in egg
industry

product

Microbiology
Percentage of samples in each product group above the spec max

Action undertaken +
follow up next months

<10% (from 1.000 — 10.000 cfu/ml) Kp

above spec 2017 2018

Dec Feb Mgatrch April May
g Y salt 10% 0 0 4,58 0,5
gYsalt11% 0 0 4,43 2,2
gYsalt 9% 0 0 0 0
gYsalt 7% 0 0 0 0
gy 0 0 0 0
g Y LTHT 0 0 0 0
gW 0 0 0 0,7
g W LTHT 0 (10) 0 0 0
g W salt 10% 0 0 = 0 0 0
gEW 0 4,1 0 0 0 0
g EW LTHT 0 0 0 0 0 0
g Scrambled eggs 0 0 0 0 0 0
g RM seasoned 0 0 0 0 0 0

Trend watching in the
industry

food

a) On ingredients and end products

b) Environmental sampling after C&D
(including equipment)
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Trend observation on purchased
pasteurized milk by a dairy company

Artikelgroep : Tank samples
Methade Total aerobic flora @ 37°C
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Microbiological quality parameters in
a sauce producing plant

* 14 sauce types randomly produced on 11 different
production lines

* Self-checking system: each batch microbiology

 Specifications (specs) on end products:
— Total aerobic flora (TAF): £ 1000 cfu/g
— Lactic acid bacteria (LAB): < 10 cfu/g
— Yeast: <100 cfu/g
— Moulds: <100 cfu/g
* The trend observations in % batches exceeding
specifications using graphical representations
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3e quarter (%)
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Microbiological trend observation per
product (=sauce) type
Trend watching per product type

Type 4: TO on product type

Filling
line Recipe Exceeding of specs
75| 76| 141| 182| 208| 211| 212
TNT
AL 01 4
AL 02
AL 02 + 03 1 5
AL03 1 1 (cause: ingredient)
AL 04 3
AL 05
AL 08
AL 09
AL 11 3 2 2
AL 12
totaal 1 1| 12 1 3 2 2

Trend observations in dairy industry

Yeast contamination of dairy end products per prod. line

Production line
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Trend observation of yeast contamination
in dairy on production line 1
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Start of production YY/MM 3 hours samples later in production
Cause:
9 - Cross-contamination from drain after C&D (CIP)
= - Specific line constructions (e.g. line 1)
Trend of incidents for one dairy production
zone (Lines 7-8-9-10) over 3 months
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Dedfect (# palletten) | TO on incidents |
Zone -~ Weck v Maand
Sum of Pallet
50
45
w0 la _Aroma dosage T T
35 lDi\-ErS
a0 | B Fysico
25 | W HACCP
W Fackaging error
;D ' Microbiological deterioration = yeasts ~ =#mterer
/ o
54 / /-\ B Fruitcontainer
0
7 B 9 10
Q _
2 =

Focus:  LN7 fysico (aroma)

11



ILVO

Trend observations on moulds in cheese

industry

a) Trend in complaints

Number

External complaints moulds on end products 2011 - 2014

Trend observations on moulds in cheese

CFU/15 min

industry

b) Trend in air contaminations

Corrective actions: 1) Correct air flow, 2) Fresh air cabins, 3) Intensive monitoring, ...

Moulds in the air in CFU/15 min

94,4

45 541 526

Areal Area 2 Area3 Average

2010 m2011 2012 #2013 =2014
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Trend observations on moulds in cheese
industry

¢) Trend in air contaminations first floor

Gemiddelde eersteverdiep 2014 - 2015
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Trend observations in meat industry

% Not compliant microbiol. results: Plant 2 type product 1
20%
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| Type 1 and 2: TO between products and in time |
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Trend watching on environmental
sampling in the food industry

(after cleaning and disinfection)
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Environmental hygiene monitoring after cleaning and disinfection
trend observation between plants

35,0

30,0

25,0

20,0

% non conform results hygiene

15,0

% non conforming results hygiene in meat processing plants

Parameters:

Total aerobic flora
Enterobacteriaceae
Listeria spp.

R 26,2

=o—Plant 1

17,0

~—Plant 2

’ 12,0 Total

10,0 10,1
7,4 =>e=0bjective
50 53—
2,8
00 97 &
o aug-17 sep-17 okt-17 nov-17 dec-17 jan-18 feb-18 mrt-18 apr-18 mei-18 jun-18 jul-18
3
Type 1 and 2: TO in hygiene in time and between plants
Date Samp| ID . Tot. flora
sampling | le nr |place Area Sampling place (cfu plate)
29-07-14 1 6|Snijzaal Snijplank konijn 2
29-07-14 2 14|Snijzaal Handvat deur met gang 49|
29-07-14 3| 21jFileerlijn __[Band bocht 0
S ) o ; Wholesale and
29-07-14 5|  38|Bereidingen [Kapmachine 0 .
29-07-14 6|  45|Bereidingen [Worstendraaier 0 cuttl ng of m eat
29-07-14 7] _ 51]Algemeen |Mes bereidingen 1)
29-07-14 8 66|Algemeen _|Inpakmachine Yang groot 26 SM E
29-07-14 9 71]Algemeen |Inoxen tafel verpakkingsruimte 0
29-07:14 10 2 [ 1)
/08-14 1 9Snijzaal Snijmachine )
13-08-14 2 13|Snijzaal Prikblok 9\
13-08-14 3 22|Fileerlijn Band flipper 163
13-08-14 4 32(Fileerlijn Richtmessen aan band 3
13-08-14 5 39(Bereidingen |Snijtafel 0 H .
13-08-14 6 41[Bereidingen | Kruidenweegschaal 44
13-08-14 7 49|Algemeen  |Mes rood viees 0 yglene
13-08-14 8 54[Algemeen | Grijs bakje 3 . .
13-08-14 9 58|Algemeen  |Handvat deur frigo gecal. filet 94 monltorlng after
13-08-14 10 63|Algemeen |Hangrekken carré's 66
10-08-14 1 Fileerlin | Borstkap >> C& D
19-08-14 2 Fileerlijn Band boven planiges >
19-08-14 3 Snijzaal Snijtafel gevogelte 0
20-08-14 4 Fileerlijn Borstkap 162
20-08-14 5 Fileerlijn Band boven plankjes 19
21-08-14 6 Fileerlijn Borstkap 59
21-08-14 7 Fileerlijn Band boven plankjes 0 AugUSt 2014
22-08-14 8 Fileerlijn Borstkap >> .
22-08-14 9 Fileerlijn __|Band boven plankjes 0 Defect doslng
MNL09-14 1 Bereidingen | Gehaktmolen 7
11-09-14 2 Bereidingen |Gehaktmolen 2 H3
12-09-14 3 Snijzaal Kotelettekapper 0 pu m p d I SI nfeCta nt
12-09-14 4 Fileerlijn  [Borstkap 5
16-09-14 5 Bereidingen | Cutter 0
16-09-14 6] Bereidingen [Menger 1)
17-09-14 7| Snijzaal Limamachine 2]
18-09-14 8 Bereidingen [Kapmachine 0
19-09-14 9 Bereidingen | Gehaktmolen 4
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Bacterial parameters of buffet meals

2016
100% Evaluation microbiological results from
10 different locations of catering
company

Parameters:

- TAF, E. coli, B. cereus, sulfite-reducing

anaerobic bacteria

§ g
]

I = good
= acceptable
I = unacceptable

]
B
N N I I IS N S

=i 1 | ™
| | [ | |
Type 1 and 2: TO between locations I I I I I I
and in time
| | [ | I |
| | 11 11
| | 11 11
g (example delivered by Lavetan) I I I I I =
= | 1 11 11
Trend watching tools by service labs
(example delivered by Biotox)
o
=
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Half year overview meat factory

6,7%

All sample types analysis packages

 conform M niet conform Package assessment
10.7% Beef hamburger e orvengsdsummend e e 0 1 Tow
! 773% | 738% | 746%  749% 779%  727% 75.5%
D

[(Chipolatarundshamburger)
57% | 118% | 109% | 101% | 80% | 104% | 93%
niet conform

T43% | 142% | 145% | 137% | 141% | 136% & 141%

conform

( Listeria swab

o2 o 0% 0%
o HE =
.
karkas-kip volledig conform -
—

100,0% | 1000%

s s o e s
~ I

 conform M riet conform

Most deviating matrix beef hamburger

Aantal unieke waarcen(Refereniecode abo)

[ ] ger - Steak haché / Boeuf-conform B - Steak haché / Boeuf-niet conform

Ontvangstdatum maand
07 08 03 10 1 12 Totaal
Externe referentie Pakket beoordeling

917% | 868% | 864% | 919% | 962% | 857% | 904%

conform

I Rundshamburger - Steak haché / Boes
83% | 132% | 136% 81% 38% | 143% 9.6%

niet conform

L

100,0% 100,0% 100,0% 1000% 100.0% 100,0% 1000%

N .-.-.-
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antal unieke waarden(Referentiecode labo}

Deviating parameter

3

Xal o2

T T

M conform M niet conform

Bg| 1ad yaisse)y ejjauocwes

sausBolAzouow elsls| Bulal
2.0€ 1q [e1eblialy qoolse |BRI0L

100,0%
90,0%
80,0%
70,0%
60,0%
50,0%
40,0%
30,0%
20,0%
10,0%

Aantal in verhouding tot de kolom

Deviating parameter

\————/\

Parameter-Oj maand
T 1

10-0,0¢ l1q [E3e6uIaN qoosse [eejol
80-0,0¢ l1q [E3e6uIaN qoosse [eejol
60-0,0¢ l1q [E3e6uIaN qoosse [eejol
01-0,0¢ liq [E3e6uIaN qoosse [eejol
11-0,08 f1g [E3e Bwiap qooige eejoL
21-0,0¢ lig [E3eBuian qoosse [eejol

™ conform M niet conform
Parameter Totaal aéroob kiemgetal bij 30°C

Ontvangstdatum maand Totaal
07 08 09 10 11 12

Parameter beoordeling

conform

niet conform

917%  B868%  B64%  919% 962% B857%  904%
83% | 132% | 136% 81% 38% 143% 9.6%

Totaal 100,0% | 100,0% | 100,0% 100,0% 100,0% 1000% 100,0%

19



ILVvO

Take home messages

* In every stage of AFPC TW found to control
microbiological quality and safety

* TW with wide variety of types of data handling
e Mainly trend observation is used

* Used to compare analytical results:

* Products, parameters, batches, lines, area, plants, during
production, time evolutions, incidents, complaints, ...

* In all companies TW is used to:
* Detect problems
* Improvement of quality and safety of products

- TW very useful tool giving extra information out
of analytical results

Belgian Society for Food Microbiology
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Words of thanks

Different concerned companies of the AFPC
Kristof Mertens (Prophyrio)

Jan Robrechts en Raf Peeters (Lavetan)
Sophie Sleuyter en Tom Benijts (Biotox/ECCA)

Saskia Desnyder (LIEMAQS bvba)
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Thank you
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