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Ethylene is widely used commercially to
ripen fruits such as avocado, banana, and tomato at
destination markets.  To control the ripening process
fruits are typically placed in special air-tight ripen-
ing rooms which have high air flow rates and good
temperature and relative humidity regulation.
Ethylene gas is introduced into ripening rooms from
high-pressure cylinders via flowmeters or by genera-
tion of ethylene within rooms using commercially
available ethylene generators, which convert alcohol
into ethylene via a heated metal catalyst.  Control-
ling the ripening rate to effectively meet consumer
demands for ripe fruit is a complex task, which
requires considerable experience.  Factors such as
initial fruit maturity, temperature, relative humid-
ity, airflow, as well as ethylene and carbon dioxide
concentrations within the ripening room may all
affect the rate of ripening.  While airflow and tem-
perature are usually monitored during ripening
operations, few facilities have the ability to monitor
carbon dioxide or ethylene levels within ripening
rooms.  Excess levels of carbon dioxide (>5%) will
retard fruit ripening even in the presence of suffi-
cient ethylene.  Carbon dioxide is a product of fruit
respiration, and its accumulation in ripening rooms
can be avoided by periodic venting with fresh air or
use of absorbers such as lime.  A wide range of
infrared carbon dioxide analyzers are available and
could be used to monitor CO2 concentration within
ripening rooms.  It would also be helpful to be able to
measure ethylene concentrations within ripening
rooms so that they be maintained between 10 and
100 ppm: higher levels do not speed up ripening
relative to 100 ppm and increase the potential for
contamination of the air in areas around ripening
rooms.

To date no affordable, simple and/or continu-
ous ethylene monitoring devices have been available.
Recent advances in microelectronics have brought to
market two ethylene monitoring devices, which are:
the SCITEC Model 5400 continuous, multi-point
ambient air monitoring system and the AIM TX11 E,
Digital Ethylene Detector.   We determined how well
these two monitoring devices performed under
simulated commercial conditions.

The manufacturer’s specifications for each monitor
are summarized below.

Speci f icat ions SCITEC AIM TX11 E,
Model 5400 Dig i ta l

E t h y l e n e
Detec tor

Detection Method Infra Red Electro-
Absorption Chemical

Power 120/240 VAC 9V Battery

Sample Points 8-16 1
(Channels)

Weight 29 Lbs 0.5 Lbs

Display LCD LCD

Analytical Range 5-25,000 ppm 0-999 ppm

Response Time 75% of conc. in 90% of
less than 10 sec concentration
through 200 feet in less than
of 1/8 in. tubing 40 seconds

Alarm Capable Yes - Sight & Yes - Sight &
Sound Sound

Special Features High velocity Very portable
vacuum pump small size
to sample air up
to 500 ft away
from the unit.
8-16 sample
points may be
monitored

Price $5000 - 8 Zones $975
$5500 - 16 Zones $350 Replace-

ment Sensor

Test Procedures
We wanted to determine how accurate these two
monitors are over a range of ethylene concentrations,
and if  high relative humidity or elevated carbon
dioxide conditions interfere with their accuracy.

Ethylene Monitoring Equipment Performance Tests
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To do this, each ethylene monitor was tested at the
UC Davis, Dept. of Pomology, Postharvest Labora-
tory for their ability to accurately measure three
ethylene concentrations (~10, 100 and 1000 ppm)
under the following conditions: in dry air, in satu-
rated (~100% RH) air and in dry air enriched with
10% CO2.  The actual ethylene concentrations
present during testing were determined using
certified ethylene standards and a Carle gas chro-
matograph equipped with a flame-ionization detec-
tor.

Test Results
Figure 1 illustrates the performance of each ethylene
monitor under various test conditions. The slope of
each curve-fit line indicates how accurately each
monitor performed.  For example,  when 10, 100 and
1000 ppm ethylene are present, an absolutely accu-
rate monitor would report 10, 100 and 1000 ppm and
the slope of the curve-fit line would be 1.00.  Slopes
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which deviate from 1.00 indicate performance
inaccuracy. The two monitors differed significantly
in accuracy (Fig 1).  The SCITEC Model 4500 was
very accurate when ethylene concentrations were
between 10 and 1000 ppm and under all conditions
tested produced curve-fit slopes of near 1.0.  The
AIM TX11 Digital Ethylene Monitor, responded
linearly to increasing ethylene concentrations but
not accurately as is demonstrated by curve-fit slopes
of approximately 0.5 under all conditions tested.
Neither of the monitors tested  was significantly
affected by high relative humidity conditions or the
presence of 10% CO2 and both generated linear
responses within the concentrations of ethylene
tested.

Conclus ions
The SCITEC is an effective and very accurate
ethylene monitoring system, which could be used to
monitor ethylene in ripening rooms or cold storage
facilities.  It can remotely monitor 8-16 sample areas
from up to 500 feet away.  The AIM TX11 Digital
Ethylene Monitor while less accurate may be a lower
cost alternative to allow cold storage operators to
determine if potentially damaging ethylene levels
are accumulating in cold storage or if ripening
operations are contaminating a cold storage facility.

For more information about either of these pieces of
equipment contact:  Greg Akins,
Catalytic Generators,  Inc.; Tel:  757-855-0191; Fax:

Figure 1.  Reported ethylene concentrations (Y-axis)
of two ethylene monitors under various test condi-
tions versus actual ambient ethylene concentrations
(X-axis) determined by flame-ionization gas chroma-
tography.


