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Equilibrium Relative Humidity
& Water Activity

• Equilibrium relative humidity = headspace humidity 
above a product.

• Water activity = ERH/100
• 0.65 Aw = 65% ERH

Relative humidity
equilibrates with 
dried product 



Water Activity and Food Stability
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Fungal Growth 

http://www.wbdg.org/resources/indoor-air-quality-and-mold-prevention-building-envelope

Germination time (d) Growth rate (mm/d)

1. ERH below 75 – 80% allows more time for drying.
2. ERH below 65% allows safe long-term storage.



Equilibrium Moisture Content



ERH & Moisture Content

Relationship affected by:
• Product temperature
• Adsorption/desorption (hysteresis)
• Cultivar
• Growing conditions
• Drying, particularly high temperature exposure
• With an ERH/MC model determined for a 

particular grain sample, ERH will predict MC within 
±0.5%1 1 Chen 2001



Measuring Moisture Content

• Fast measurement
• Low cost units, <$300, have an accuracy of ±0.5% to ±1.0% 

MC.
• Bench top units $2000 – $5000 have an accuracy of ±0.1%.
• Need separate calibration for each product and for each 

growing location.
• Important to obtain a representative sample.

https://assets-alpha.megadepot.com/product/image.640x640/agratronix/08150.jpg


DryCard

25.0     32.7    43.2    58.3     64.5     75.3     84.7

Equilibrium relative humidity calibration 
with saturated salts

useful range

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiIod2XlNvhAhX-FzQIHQNYDZwQjRx6BAgBEAU&url=https://www.postharvest.biz/en/news/drycard-determines-if-the-food-is-dried-enough-for-a-proper-storage/_id:80156/&psig=AOvVaw0LjnSYyRDaSAjAKFU7bFOJ&ust=1555728846293823


Options for measuring ERH

$12,000$3 - 10$1 – 1.50

Water activity meter Hygrometer DryCard

https://horticulture.ucdavis.edu/blog/drycard-2018-innovators-year-award
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwj6oszn38vhAhWJhFQKHS37D4wQjRx6BAgBEAQ&url=https://www.purdue.edu/mandela-fellowship/schedule/2017/Illelji_Presentation.pdf&psig=AOvVaw31FQ-w8DI5zsbaeFlhV-yb&ust=1555199331983346
https://www.ffi.nz/product/aqualab-series-4te-2/


Measuring ERH
• Product has equilibrated after drying for 4 to 24 hr depending on 

particle size.

• Product has a uniform temperature.

• DryCard or hygrometer is exposed to product for 30 to 60 
minutes for an approximate ERH determination.

• DryCard or hygrometer is exposed to product overnight for 
precise ERH determination.

Hygrometer DryCard
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