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Sample Weighing Auto-Stop High Temperature Moisture Content

Moisture and ash are crucial analytical
values in food samples and are often
needed as calculation reference for other
analytical parameters too. Furthermore
ashing is part of the sample preparation for
the analysis of individual elements in the
mineral content. Moisture is a critical
parameter for shelf life time of food and
ash gives information on the salt content.

Automation of the moisture and ash analysis
brings efficiency, quality and security into the
laboratory.

1. Analysis of meat

The nutrient content of meat and meat
products is determined with the following
analysis and often calculated as packages by
contract laboratories:

Moisture, ash, total fat, total protein,
carbohydrate (calculated) and kcal/kJ
(calculated). Here the ash is a quality
characteristic itself and is needed to calculate
the carbohydrate.

Carbohydrate = 100 % — moisture — ash — fat —
protein.
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Similar for other food:

Nutrient with moisture, ash, dietary fibre, total
protein, total fat, fatty acid composition, total
sugar (saccharose, glucose fructose, lactose,
galactose, maltose) carbohydrate (calculated),
energy value (kcal/kJ).
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2. Analysis of milk The final analysis of pasta contains an ash
Fat and Proteins content are calculated on dry determination too. This ash contains the minerals
mass. Ash gives the totals mineral content of from the flower plus the salt given to the dough.
milk: Calcium and phosphorous are the major Most food samples have to be dried at 105°C and
minerals found in milk. These minerals are ashed at 550°C (SLMB) until a stable weight is
required in large quantities by the rapidly reached. Flour and some flour products are dried at
growing neonate for bone growth and 105°C or 130°C and ashed at 600°C or 900°C (see
development Of SOft tissues. SpeC|a| app“catlon Sheet)

Calcium and phosphorous mostly are

associated with the casein micelle structure. ' ‘ ST e e
Milk also contains most other minerals found in 2 A TN Sty
the body. m ‘O “‘ IS :

3. Analysis of flour/pasta

The determination of the ash content in flour
serves to estimate the degree of the
endosperm separation from the bran during
milling, i.e. the grade of flour. The more refined
the flour the less ash is produced. In pasta
production the ash determination of flour is
crucial. The grade of milling determines the
properties of the flower and therefore the
possible use: e.g. pasta or bread.

Working Steps of moisture and ash determination

Standard Method with oven vs prepASH
Annealing empty crucibles for stable weight possibility to pre-define a "heating out"
Measuring tare of crucible one by one Automatic Procedure
Sampling Sampling
Weighing + documentation of each crucible Dry Matter Automatic + entering the sample
Samples in drying over + START START PROGRAM
Removing samples from over + cool down Results (moisture)

Back weighing samples, calculation (moisture)

Pre-ashing with rapid incinerator or hot plate Results (ash)
Samples in muffle furnace

Removing samples + cooling down in exicator Ash

Calculation and documentation (ash)

Back weighing for stable results (repeat?)
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Customer Reference: UFAG Laboratories AG (Official webpage of http://www.ufag-laboratorien.ch/)
Sursee, Switzerland, contract laboratory, 2 prepASH

As the leading independent service laboratory in Switzerland, UFAG LABORATORIEN AG offer integral
analytical solutions for the food industry. (1 company, 2 business units, 90 employees)

UFAG LABORATORIEN AG define their level of performance and quality as TOTAL QUALITY
MANAGEMENT (TQM), including compliance with:

EN ISO/IEC 17025
Good Manufacturing Practice (GMP)

UFAG LABORATORIEN AG created a basis for national and international recognition of their study
reports.

Contract Laboratories
Contract laboratories have to deal with a huge variety of samples.

The profit of automation is maximal since the time consuming weighing back until stable weight has been
reached is omitted. (Industries with only a few samples will have extensive knowledge of these samples
and can therefore dry and ash for a fixed time. Therefore, manual work is not as extensive as it would be
for “unknown” samples which may require weighing to be carried out several times until the weight is
consistent).

prepASH — Optimal Solution to Determine Ash

Reduced time and effort: prepASH is a fully automatic drying and ashing machine, no need for multiple
weighing after the time consumed cooling down in the desiccator and automatic calculation of results.
Working in groups of similar samples in a single run will increase efficiency and optimise time of analysis.

Improved safety and efficiency: No more dangerous analysis with the open flame. The prepASH
analysis can be done in different time slots, e.g. at night.

Increased quality up to 20% of each ash determination has to be re-analysed because of
faulty/undefined results. prepASH is highly repeatable and reliable!

Detailed analysis reports: Due to the permanent recording of measurements during the entire process
and the automatic saving of the final results, all data is retrievable at any moment.

@Precisa 2020. All right reserved.
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prepASH 129:dry mass and ash in wine samples

Fully automatic drying and ashing with multiple samples.
All fundamental data and operating parameters, such as changes in sample weight, temperature,

gases, etc. are stored and graphically displayed. Automatic calculation of results.
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Method
Step time temperature 1 temperature 2 | Auto Stop gas
1 10 min 25°C 105 °C
2 4h (3 h)* 105°C 105°C 2 mg/30 min
3 20 min 105 °C 550 °C 3 I/min O,
4 4 h (3h)* 550 °C 550 °C 0.5 mg/min
* Autostop after 3 h
Results
No. Sample Name Weight [g] |dry mass [%] | ash [%] rel. to @ ash [%] rel. to
sample dry mass
1 red wine 3.0102 2.47 0.20 8.05
2 red wine 3.5034 2.36 0.21 8.83
3 red wine 3.0376 2.37 0.21 8.76
4 red wine 4.0415 2.42 0.18 7.35
5 red wine 4.2273 2.40 0.19 7.91
mean 2.41 0.20 8.18
stdev 0.05 0.01 0.62
6 white wine 3.0672 1.83 0.20 10.85
7 white wine 3.1716 1.82 0.20 11.25
8 white wine 3.0380 1.74 0.20 11.72
9 white wine 3.9427 1.63 0.19 11.80
10 white wine 4.0395 1.81 0.19 10.23
mean 1.77 0.20 11.17
stdev 0.08 0.01 0.65
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Ash Determination in Wines

Product Overview

Like all vegetable juices, the must contains a large number of mineral materials.
The wine that results from its fermentation is always less rich in mineral elements
and in certain cases they can disappear. Wine ash is the dry extract calcination
residue, completely devoid of carbon.

The ashes or mineral materials contained in a wine range between 1 and 3 g/I,
and account for approximately 10% of the dry extract.

The determination of the mineral substances contained in the wine, ashes,
serves, among other things, to diagnose whether a wine has been watered down.
Another analysis that can be performed on the ashes is their alkalinity. The ashes
of wine are alkaline, in fact, at the time of calcination, the free organic acids
completely disappear or are transformed into carbonates, especially tartaric and
malic acids, as well as potassium bitartrate and neutral calcium tartrate. giving
alkaline or alkaline earth carbonates, with an alkaline reaction. As for strong
mineral acids, which are in the state of salts in wine, they are in the same state in
ashes.

Therefore, the alkalinity of the ashes measures the amount of organic acids that
are in the wine in the form of more or less dissociated salts, these alkalinity
values of the ashes can represent a safety index in the watering down or in
confirming the addition of sulfuric acid to certain samples, to increase color in red
wines or raise the total acidity in white wines.
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Method

Gas Flow Auto Stop Stop
Step Temp 1 [°C] | Temp 2 [°C] Gas [1/min] Time [min] | [mg/min] | manual | Result
1 20 105 10
2 105 105 240 (180) 2/30 Yes
3 105 550 0, 3 20
4 550 550 240 (180) 0.5/30 Yes
Sample Prep
Sample: Wine
Analyzer: prepAsh with ceramic crucible
Sample Weight: 3 g
Result
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Numerical Result and Statistics

Ash (%) rel. to Ash (%) rel. to
Number Sample Name Weight (g) Dry Mass (%) Sample Dry Mass

1 Red Wine 3.0102 2.47 0.20 8.05
2 Red Wine 3.5034 2.36 0.21 8.83
3 Red Wine 3.0376 2.37 0.21 8.76
4 Red Wine 4.0415 2.42 0.18 7.35
5 Red Wine 4.2273 2.40 0.19 7.91
Mean 2.41 0.20 8.18

Std Dev 0.05 0.01 0.62

6 White Wine 3.0672 1.83 0.20 10.85
7 White Wine 3.1716 1.82 0.20 11.25
8 White Wine 3.0380 1.74 0.20 11.72
9 White Wine 3.9427 1.63 0.19 11.80
10 White Wine 4.0395 1.81 0.19 10.23
Mean 1.77 0.20 11.17

Std Dev 0.08 0.01 0.65

According to various standards, the traditional method includes the use of
approximately 8 instruments, obtaining a high probability of error due to the
handling of the samples, the analyzes are done in duplicate and there should
be no more than 2% differences between one and the other or the analysis
should be repeated.

Estimated analysis times

Traditional Method: 8 to 10 hours
prepASH: 29 samples in a maximum of 6 hours with the possibility of reducing
it due to the automatic stop criterion.
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