














Vis-NIR tools for quality assessment of
button mushroom compost

The mushroom industry representing
composters, spawn and casing produc-
ers, producer groups (growers), market-
ing groups and other associated sectors
is estimated to be worth 2 Billion Euro
to the European economy and employs
120,000 people largely in rural areas. In
recent years, studies have been conducted
to identify key parameters of raw materi-
als such as wheat straw and poultry litter
at pre-wet, important changes in the sub-
strate during phase I, Il and Il (spawn-
run) stages and to assess NIR technology
as a rapid analysis option. The results re-
veal how Vis-NIR analysis can lead to a
rapid monitoring of changes in substrate
parameters during production.

The industry in the European Union
Button mushrooms (Agaricus bisporus)
are widely grown in Poland, Holland,
Belgium, Ireland, the UK & other EU
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member states. However, the production
technologies used are different, ranging
from indoor composting in Holland to
phase I, I and III production protocols
adopted in Ireland or Poland.

The preparation of compost is a balance
between allowing the synthesis of nutri-
ents for Agaricus bisporus that confers se-
lectivity to the substrate and minimising
the loss of carbon fraction. Moisture con-
trol is critical in optimising the decompo-
sition process, as it not only affects the
microbial processes but also aeration and
gaseous exchange within the compost. In
phase I, raw materials are first wetted, fol-
lowed by blending and left as a loose pile
for 1-3 days before forming a windrow or
transferring into a bunker for a duration
of 7-11 days. This is followed by a phase
IT stage, consisting of pasteurisation and
conditioning periods for 5 to 7 days in a
bulk tunnel. European researchers have

investigated compositional changes in
compost for nitrogen dry matter (NDM),
dry matter, pH, carbon, ash, lignin, phe-
nolic acids, thermophilic population of
micro-organisms and fibre fractions of
substrates. During phase III/spawn-run
and cropping stages, changes in the con-
centration of NDM, the dormant biomass,
fibre fractions and certain enzymes have
also been monitored. The factors affect-
ing the productivity of substrate are many,
including differences in the availability
of key nutrients listed above, the type of
spawn used, the management of crop and
environmental conditions in the mush-
room house and watering regime adopted
during case-run and cropping.

The European industry is a highly com-
petitive marketplace and is influenced by
financial and political directives of the Eu-
ropean Union. The supply chain is flexible
enough to import raw materials, such as
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wheat straw from neighbouring member
states based on cost and availability of suit-
able material. Another example is the sup-
ply of phase I compost produced in Poland
to composters in the UK or other countries
for phase II and III stages of production
and cropping, as it is cheaper to prepare the
substrate in Poland compared to higher la-
bour costs in Western Europe. In addition,
grower groups in Hungary, Poland, Ireland
and Holland supply mushrooms to the UK
whole sale market.

Quality assessment of substrate
During the past 15 years, several collabo-
rative projects have been initiated with
composters, growers and research insti-
tutions in Europe. Main objectives of the
work programmes were to identify key
parameters of substrates during the pro-
duction stages and also to develop rapid
tools using a FOSS 6500 spectrometer.
An additional aim was to establish a range
with target values of parameters for moni-
toring quality at phase I, I & III. The data
base could be used for comparing changes
in key parameters during production and
cropping with spectral results. Extensive
sample sets were obtained from commer-
cial composters for analyses followed by
randomised cropping trials to monitor dif-
ferences in key parameters and the pro-
ductivity of substrates.

Vis-NIR analysis of substrate

The use of the Vis-NIR calibrations as
tools could improve the measurement
standards of the mushroom industry. Key
aspects are as follows:

1. A composter can send raw materials
and production batches of compost to a
research laboratory equipped with suit-
able Vis-NIR calibrations and the pre-
dicted values of the key parameters can be
used for monitoring the substrate recipe
formulation and changes taking place at
each stage. Key target factors are input
raw materials for moisture content, NDM,
ammonia and fibre fractions including
lignin. During wetting and mechanical
blending of straw and chicken litter, the
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Spraying of recycled water to a pile of wheat straw and chicken litter

blended materials can also be monitored
for the same parameters from a set of Vis-
NIR scans of each sample. This will pro-
vide the compost yard manager with the
opportunity to compare the production
efficiency of different batches.

2. The spectra of samples can identify
shifts in specific spectral segments, indi-
cating changes in dry matter, nitrogen dry
matter, fibre, thermophilic population and
lignin-humus content of substrates dur-
ing production and cropping. Intervention
steps for improving quality during pro-
duction, management of environmental
conditions in tunnels and cropping have
been highlighted

Potential benefits to composters

and growers

* Quality assessment of raw materials:
e.g. wheat straw/horse manure and
chicken litter.

* Improved accuracy in the formulation
of raw materials

* Better control of processing during
phase L, II and III.

* Reduction in the use of chemicals for
crop management.

* Improved quality of harvested.

A quick guide to Mushroom
production

Mushroom substrate is prepared by
composting wheat straw/horse manure
(carbon source) & chicken litter (pro-
tein source). The straw bales need to
be wetted and opened up using a me-
chanical device. The straw (1000 kg)
is blended with chicken litter (450 kg)
along with gypsum (10 kg) and this
stage is known as phase I. Thermophil-
ic micro-organisms breakdown the cel-
lulose, hemicellulose and depolymeri-
sation of lignin takes place, resulting
in the formation of lignin-humus frac-
tions on the straw. This is followed by
phase II stage to pasteurise (58°C for
18-20 hrs) and condition the substrate
at near 45°C which takes place inside
an insulated tunnel. The last stage of
production is phase III which takes
place in a controlled environment in-
side an insulated tunnel. The phase II
substrate is inoculated with spawn at a
spawning rate of 2% and incubated for
ca 15-20 days at 25°C.

Cont’d on page 26
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Cont’d from page 25

Further Information

The important quality parameters for
mushroom substrate are NDM, dry mat-
ter, pH, fibre fractions including the
lignin-humus complex, microbial popula-
tion, ash and certain minerals (Sharma et
al, 2002; Lyons et al, 2006). The spectral
calibrations and relationship between the
parameters of substrate at each stage of
production have been published by our
research group (Sharma, 2000, Sharma
et al, 2005a; Sharma et al, 2005b). Main
conclusions of the publications are that
calibrations for assessing the key param-
eters of fresh raw materials, mushroom
compost (phase I and IT) and productivity
of phase II substrate have been developed
using a research instrument (FOSS 6500).
However the production systems in Eu-
rope, including N. Ireland, have evolved
in the past 3-4 years or so for various rea-
sons including the enlargement of the Eu-
ropean Union, downsizing of production
in the UK and Ireland, strict environmen-
tal legislations and the availability of suit-
able raw materials. Consequently, the ex-
isting calibrations will need to be updated
with new samples before the calibrations
can be transferred to other instruments.
In addition, there is a need for develop-
ing calibration management protocols to
maintain the equations developed from
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the work programmes. The problems as-
sociated with calibration maintenance
have been highlighted by Sharma (2004).

Conclusion

The quality of substrate can be variable
due to differences in the quality of raw
materials used and poor control during
phase I, II and III stages of production.
Growers regularly incur losses due to
disease incidence or reduction in produc-
tivity. With the introduction of objective
measurement standards using Vis-NIR
tools, production and analytical costs of
substrate production could be potentially
reduced at each of the production stages.
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Patties Foods sets new standards in Food
Safety and Quality with MeatMaster™

The FOSS MeatMaster™ is an in-line an-
alyser that measures fat content in meat
and spots even the tiniest piece of bone or
metal at a rate of up 22 tonnes per hour.
MeatMaster is set to revolutionise the
meat industry and Patties Foods in Victo-
ria became the first Australian user. John
Munro, General Manager of Operations
shares his experience.

Patties Foods is one of the largest pie
producers in Australia, famous for brands
like Patties Pies, Four’n Twenty, Herbert
Adams and Nanna’s. From humble be-
ginnings — it started in 1966 when Dutch
migrants Peter and Annie Rijs bought
their local bakery “Patties Cake Shop” —
Patties Foods now employs 425 staff
members. In spite of a growth rate of
400% over the last four years, Patties
Foods was owned and run by the Rijs
family until its listing in 2006.

22,000 pies per hour

General Manager of Operations John
Munro explains: “Our meat pie produc-
tion line runs at a speed of 22,000 pies per
hour. Before we bought our MeatMaster
we would analyse the minced meat for fat
content and for contaminants like bones
and metal. However, we mince a tonne
of meat at a time so if any contaminants
were detected it would cost us a tonne of
meat. With the MeatMaster we have an
in-line process where the meat is analysed
in batches of 25kg. So if we detect a con-
taminant it will only cost us a 25kg box
of meat.”

Optimal use of raw materials
“Another advantage of the MeatMaster
is better production control. It makes the
fat content of our end product consistent
to an accuracy of 1%, eliminating out of
specification products and optimising our
use of raw materials. Some of our prod-
ucts have the ‘Heart Tick’ (a healthy food
indicator) and it is obviously critical that
they stay within the limits defined by The
Heart Foundation. With our MeatMaster
we can be absolutely sure they do”.
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“We don’t want one single pie with meat
contaminants like bones, gristle or metal
anywhere near a consumer.”

Food safety

“The reason why the MeatMaster will
change the meat industry — and the rea-
son why we chose to be the ‘first cab off
the rank’ — is food safety. It is already a
big issue in the community and it will be
much bigger in the future. We don’t want
one single pie with meat contaminants
like bones, gristle or metal anywhere near
a consumer. One single case could easily
cost as much as a MeatMaster in financial
terms — and then there’s the human aspect
on top of it”.

Marketing edge

“It is still early days, but when the Meat-
Master is 100% up and running I believe
it will give us a marketing edge on top of
all the other advantages I have just men-
tioned. Our customers are just as passion-
ate about food safety and correct labelling
as we are. We can give them total peace of
mind that our products are free from con-
taminants and contain exactly as much or
as little fat as we claim”.

Checked alternatives

“The FOSS MeatMaster is not the only
in-line meat scanner on the market. We
checked the market thoroughly before
choosing a FOSS. While FOSS is not the
cheapest solution, we found their service
and back-up to be in a class by its own.
The user-friendliness of the FOSS Meat-
Master is equally outstanding. We in-
volved the operators in the decision mak-
ing process and they ‘voted’ unanimously
for the FOSS solution. None of the alter-
natives were nearly as user-friendly as
FOSS”.

The future

“We won’t have this technology to our-
selves for long. A few years down the
track any processor serious about qual-
ity and food safety will require a Meat-
Master...and any processor not serious
about quality and food safety won’t be

able to compete,” adds John Munro.
[

by Casper Reeslev, Ideas Unltd, on behalf
of FOSS in the Pacific region
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Feed analysis made simple

U stes—— The more expensive your ingredients — the more important
it is to control them.

Providing fast and accurate analysis of key parameters in
your feed products, FOSS NIR solutions help you improve
both quality and profitability.

For instance if you are a feed producer the InfraXact™ deliv-
ers fast, reliable results for key parameters of granular and
semi-solid products such as pet food and feed ingredients.
InfraXact™ is very simple to use and can be used both in
the lab and directly at the production line.

Read more on www.foss.dk/xact

InfraXact™ delivers fast, reliable
results for key parameters of gran-
ular and semi-solid products from
intake to final product release.

Dedicated Analytical Solutions FO S S

Fo s s Local distributor

FOSS

69, Slangerupgade
DK-3400 Hilleroed
Denmark

Tel.: +457010 3370
Fax: +45 7010 3371

info@foss.dk
www.foss.dk
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