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As harvest
time is
approaching.

Relax ...
with the
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Product from environmental analytic products company



Components of the System

1.   Lightbox  ART-LB
 The lightbox is the camera- and lighting unit, and produces

the measurements which determine the starch index. The

apple fruit halves are placed individually under the camera.
With a single keystroke the

diameter and starch index can be

measured reliably and
reproducibly and automatically

entered into the database.
B/W CCD-Camera, Frame-
Grabber (requires free ISA Slot for
Win98 or free PCI Slot for
Win2000/NT Systeme), Lightbox
made of anodized aluminum
profile and easy-to-clean plastic
surface panels,  size
700x400x400 mm. 115/
220VAC power supply, ART
analysis software.

2. Refractrometer ART-RE32
The Hand-held Digital Refractometer determines the sugar
content in fruit and  grape production simply and quickly.
Just a few drops of juice placed on the measuring prism, a
single keystroke and within 3 seconds the temperature-
compensated results are shown.

Main characteristics:

Optical measuring system based on limited angle
measurement
No movable parts inside
Sample chamber made of stainless steel

Measuring  Range: 0-32% Brix
(=% mas. Sacch. in liquid solution)

Resolution: 0.1% Brix.
Measuring time: 3 seconds
Measuring temperature: 5 - 40  degrC
Accuracy: 0.2% Brix (at clear sugar solution)
Sample size: 0.1 ml or more
Power source: battery  (AC adapter optional)
Dimensions: 170x90x40 mm

Ripeness is
an important
quality criterion
for storage apples
Only apples harvested at the optimum time will satisfy the

highest requirements of  taste, color, appearance and

firmness of the fruit flesh even after months of storage. These
parameters are all essential for successful sales of storage

apples.

According to the method developed by Dr. Streif, Germany,
starch reduction, fruit flesh firmness and sugar content are

determined and used for the calculation of the ‘STREIF

INDEX’.  Several varieties of apples have already undergone
storage experiments using the Streif index to evaluate

optimum harvest conditions.

 The starch reduction value (starch index) is determined by
coloring half an apple with potassium-iodine solution. Until

now the starch index has been determined by visual

comparison with a standard 10-step template. The results
of this method may vary with the subjective evaluation of

the person conducting the test and the surrounding light

conditions.

Determination of the
degree of ripeness
The ART-system (Apple Ripening Test) analyses the coloring of

the apple halves by means of digital  image processing and

thus determines the starch index and the diameter
objectively and reproducibly. Starch index values from 1 to

10 are  produced. These values, together with the measured

values for fruit flesh firmness, sugar content and color of the

apple, can be combined, stored and evaluated in an efficient

database. In this way the user has access at any time to
information about the fruit ripening process on the farm or

in the storage coolers. This system allows for comparison of

harvests from year to year and over many years.

3. Penetrometer  UP-PE 01
The Penetrometer UP-PE 01 has

been developed especially

for use in fruit- and vegetable
growing and is designed to

measure push and pull

forces and determine fruitflesh
firmness.

With just a single action (peeling
of the measuring point is not
necessary) the specially formed
plunger will always penetrate the
apple to the right depth.  The



measurement results are accurate and reproducible - the
maximum value remains in the display and with  one
keystroke is transfered into the PC (benefit: no typing errors).
With proper positioning of the Digital Refractometer ART-
RE32, the juice produced through the plunger action
can immediately be used to determine the sugar content
of the fruit. This provides best opportunities for fast serial
analysis.

Specifications:

Dimensions: 250x600x500 mm. (WxLxH)
Weight: 10 kg
Material used: Anodized aluminum profile,

easy to clean plastic surface panels
Input Power: 115/220 VAC  0.8A
Interface: RS-232 , datatransfer to database

with one keystroke
Resolution: 16 bit (=0.01kg)
Display: LCD with backlight
Nominal measurement range: 0-50 N,  0-100 N,

0-200 N (for apples)
Power receptor: Push/Pull (double bending bar)
Accuracy class: 0.1
Plunger: 1x1 sqcm. , 1x0.5 sqcm

Penetrationdepth adjustable

The easy to use Penetrometer can easily be converted to serve

several different functions, i.e. mobile insert,  measuring of

resistance force between the stem and the fruit etc. Special
productions are available upon request.

4. ART-Soft  Database
The ART-Soft database contains all the datafields necessary

for precise allocation of measured results.  This includes:

Sort – Supplier – Plant – Delivery  No. –  Picking (harvest)

date. With a single keystroke, Firmness, Starch Index  and

Fruit size can be entered automatically (when using the

Lightbox ART-LB and Penetrometer UP-PE01), otherwise by

manual input via keyboard.  The sugar content and the color
are entered manually into the database as numerical values.

 The values of individual sample measurements are

automatically combined into average values and compared
with the pre-determined required values. These values

correspond to the expected harvest window for each

respective apple species and are entered by the user into
the database based on the experience of previous years.

As soon as the three values, (firmness, sugar content and

starch index) are available, the Streif (ripening) index is
automatically determined.

For each sample, further general information regarding the total

production can be entered and saved on a detailed form.

Space is provided for the harvest consultant to enter his

evaluation, and all data can be printed out on control forms.
To support the harvest consultant, the ART-Soft database

provides a diagram detailing the ripening process (MS-

Office™  is required), which gives a broad overview of the
results of the measuring values compared to the required

harvest parameters.  A chart showing the predicted days

for the harvest, sorted according to the ripening zones, can
also be produced and printed. The software can manage

unlimited numbers of growers/suppliers.

New in 2001
Selectable number of individual fruits per sample

automatic reset of penetrometer

automatic counting of sample-id

Deletefunction with password-control



Clarity and Transparency
with the ART-System

Prediction of the harvest date
The ART-Soft supplies the user with clear graphic diagrams

which show the ripening process in different areas of the

farm versus time, together with the optimum harvest values.

By updating these graphic diagrams regularly, the optimum
harvest dates for these  respective areas under cultivation

can be predetermined.

Quality Control
The ART-System with its reproducible results makes continuous

monitoring of fruits possible and easy to manage. For each
sample a selectable certificate can printed to show all

informations. This is supplemented by documentation that

consists of general parameters of the entire supply  such as
color distribution, skin texture etc.

Quality Management
Because ART-Software stores all data in the database, individual

farming units or areas under cultivation can at any time be
quickly analyzed regarding their quality of delivery.

System Requirements

PC as follows :
Pentium with 100 MHz or more
Min. 16 MB RAM
Min. 5 MB free hard drive capacity
SVGA 800x600, 256 colors
CD-ROM drive

Operating System:

Operatingsystems:
ART-Soft: Win95, Win98, Win2000 WinNT
Using Starchanalysis under Win95, Win98 a free ISA Slot is
required.
Since 2001: Using Starchanalysis under Win2000, WinNT
a free PCI Slot is required

The ART-System was developed in co-operation with Dr.

Herwig Koehler, National Institute for Teaching and Test
Laboratory for Fruit Growing in Oppenheim, Germany, and

promoted by the Agency for Technology and Innovation,

Brandenburg LTD.

Further Information available through:

www.upgmbh.com — www.apfelreifetest.de

Dipl.-Ing. Gerhard Kast

Bahnhofstrasse 24

D-03046 Cottbus

Tel.: +49 (0)355/48 55 40

Fax: +49 (0)355/48 55 415

e-mail: g.kast@upgmbh.com

© design studio springsfeld, köln 9/01


