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Supplementary Information 

For completeness, this Supplementary Information includes additional information supporting 
the discussion of the main text. 

Figure S1 shows the measured and simulated transmission spectra of methane, indicating a ~3 
cm−1 spectral resolution of the grating-based spectrometer. Note that the simulation is inverted for 
clarity. 

 
Figure S1. Experimentally measured (red curve) and simulated (blue curve) transmission spectra of 
methane. 

Figure S2 shows the monitoring panel of the integrated gas handling system (HS: humidity 
sensor, MFC: mass-flow controller, PC: pressure controller). This system allows the detection of two 
samples (i.e. Sample #1 and Sample #2) in a closed loop configuration. An additional open loop is 
supported for Sample #3. The labels of A1, B1, etc., refer to two-way and three-way valves. The 



catalyzer contains platinized Al2O3 pellets heated to 400 °C to convert nearly all the hydrocarbons to 
carbon dioxide and water. The associated hardware elements are shown in Figures S3 and S4. 

 
Figure S2. A structural overview of the gas handling system. 

 
Figure S3. An integrated gas handling system. 

 
Figure S4. A two-stage cooling system (water trap) including two cooling chambers. 

Figure S5 shows the calculated temperature dependent vapor pressure of various species. Note 
that water is considered as ice in contact with its own vapor. Since the vapor pressure of water is 
always lower than the vapor pressure of all the target species for the same temperature, cooling of 
the gas mixture is expected not to influence the phase of the target species significantly. 



 
Figure S5. Temperature dependent vapor pressure of water and various other species. 

Figure S6 shows a typical absorbance spectrum of 5 (±0.1) ppmv ethanol and the associated 
global fit representing 4.87 (±0.32) ppmv. The uncertainty is based on the standard deviation of 100 
independent measurements. The peaks above 3000 cm-1 are related to water absorption. This result 
indicates that the adsorption effect due to the water trap (cooling chamber) is not significant. 

  
Figure S6. Absorbance spectrum of 5-ppmv ethanol and the obtained global fit representing a 
concentration of 4.87 ppmv. 

Figure S7 summarizes a series of measurements performed on four different pear-storage 
containers. Each measurement contains 30–60 samples, each averaged for one minute. Each container 
has been measured twice in two consecutive weeks. The pears were harvested at the same time from 
the same orchard. The storage conditions are the following: 

A: fixed O2 of 2.5% and fixed CO2 of 0.2%. 
B: fixed O2 of 2.5% and fixed CO2 of 0.7%. 
C: dynamically controlled atmosphere of 0.2% CO2. 
D: dynamically controller atmosphere of 0.7% CO2. 
The targeted gas species include the following: (a) ethanol, (b) methanol, (c) ethyl acetate, (d) 

acetone, and (e) acetaldehyde. Note that ethylene concentration is also monitored and presented. A 
reduced concentration contrast between ethylene and other volatiles tends to improve the accuracy 
of the measurements. 



 
Figure S7. Summary of the concentration values obtained from a series of measurements involving 
four different pear-storage containers. 


