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A Study of on Rapid Measurement Method for Hysteresis

Phenomenon of Particle-type Agricultural Products
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ABSTRACT

Data relating equilibrium relative humidity (ERH), equilibrium
moisture content (EMC), and temperature are necesary to design
postharvest systems for agricultural products. The equilibrium
moisture content for the adsorption and desorption process didnot
have the same values. The difference is called the hysteresis effect.
Desorption property was mainly used in drying process. Adsorption
property was applied in storaging work. The hysteresis had the
significant effect on the chemical reaction of foodstuffs.

With the extension of “ERH step-by-step direct measurement
method”, the adsorption and desorption moisture content of the
agricultural products at the same equilibrium relative humidity
can be measured simultaneously. In this techique, the samples with
relative high molsture content and pretty low moisture content are
mixed with different ratio within the isolated] containers. The
equilibrium relative humidity is measure d by electronic RH sensors
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after the closed system within the sample container reached final
equilibrate state of vapor pressure then the adsorption and desorp-
tion moisture content of sample are determined. The available of
this technique is proved by the experimental results of peanut

pods.
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Table 1. The experimental results of the hysteresis properties for peanuts.
M. C. (%. d.b) ERH (%)
Temperature (C)
Desorption Adsorption 5 15 25 35 45 55
— 2.77 20.3 22.6 23.5 25.1 26.4 28.4
2.87 2.83 20.3 23.3 26.1 28.9 30.9 31.7
3.41 3.33 28.4 31.3 33.9 3.8 36.2 37.5
4.09 3.711 30.3 34.0 37.2 40.2 41.7 43.9
4.20 3.95 33.6 36.2 39.3 40.6 43.2 45.2
5.11 4.72 37.0 41.6 44.6 46.4 48.5 50.0
5.56 4.88 38.9 41.3 44.5 46.0 48.5 50.1
6.13 5.85 47.0 50.8 53.2 54.1 55.2 56.0
6.46 5.99 50.0 54.2 57.3 57.9 58.5 59.9
7.60 7.30 58.6 63.0 65.6 66.5 67.1 68.0
7.72 7.40 63.5 67.0 67.7 68.5 68.7 69.0
8.02 7.91 62.6 66.5 68.9 69.1 69.3 69.4
12.00 11.30 76.8 77.9 78.3 79.0 79.4 80.1
15.40 15.20 78.9 82.1 84.4 85.7 88.0 90.0
15.70 14.80 89.4 89.9 88.0 88.8 90.4 91.7
15.40 — 88.6 91.3 92.3 92.1 92.2 92.2
& " RERNAEAEEZBE  URBESNIFEZ

L “ERH (KFEZBRNE" MEHRE » T
FHRENRAEAABEEHREZ RRERNRRE
KR o HETEA R Z B RBURI T E &R RRL
RAEREBMENENFR o ST LIRGHRIN

)::

2EXR

Lk B ~ SRIXE - 1989 » TR AT B R BT R I
BAHEZHR  BETEBHR 35(1):38-51,

— 107 —



286 nE ~ BN~ W2 - 1990 » BBRFEHEY
REHEZIFE  PEREFRIEANS -

S.BRINE ~ W2 ~ AN 1990 0 REXERR
BB RS EMERZ ERWR » hEREF R
Al o

4.50nE ~ BEN -~ Wzl » 1990 » ZEET A
HREMEZHE » hEREHRHEAS -

5. Akritidis, C. B, C. A, Tsatrelis, C. B.
Bagiatis, 1988, Equilibrium moisture
content of pumpkin seed, Trans of
ASAE, 31:1824-1827.

6. ASAE. 1983, Moisture relationships of
grains. ASAE Standards D. 245. 4.
Agri. Engin. Yearbook. 30th ed. St.
Joseph. ML

7. Bizot, H., Buleon, A., Mouhous-Rious
N., and Multon, J. L., 1985, Some facts
concerning water vapor sorption hys-
teresis on potato starch. In “Properties
of Water in Foods”, Martinus Nijhoff
Publishers.

8. Booker, B. D, F. W., Bakker-Arkemas,
C. W. Hall, 1976, Cereal Grain Drying,
AVI], Publisher.

9. C. C. Chen. 1988, A study of ERH for
yellow-dent corn ke rnnels, Ph. D.
Thesis. University of Minnesota. St.
Paul.

10. Iglesias, H. A. and J. Chirife. 1976,
Isosteric heats of water vapor sorption
on dehydrated foods.

Part I. Analysis of the differential
heat curve. Lebenrm. Wiss. Technol.
9:116-122.

Part . Hysteresis and heat of sorp-
tion comparison with BET theory.
Lebensm. Wiss. Technol. 9:123-127.

11. Iglesias, H. A. and Chirife, J. 1982,
Handbook of Food Isotherms. Academic
Press, New Yorks.

12. Kapsalis, J. G, 1988, Influences of
hysteresis and temperatu re on moi-
sture sorption isotherms, In “Water
Activity: Theory and Applications to
Food”, Marcel Dekker, Inc. New York.

13. Labuza, 1984, Moisture sorption: Prac-
tical aspects of isotherm measurement
and Use, AACC, St. Paul. MN.

4. Strasser, J. 1969, Detection of quality
chanfe in freeze-dried beef by
Measurement of the sorftion isobar
hysteresis, J. of Food Science, 34:18-21.

15. Van Ee, G. R. and G. L, Kline, 1979,
FACDRY-A model for low-temperature
corn dryi ng system, ASAE Paper
79-3524.

16. Wolf, M., J. E. Walker, and J. G. Ka
psalis. 1972, Water vapor sorption
hysteresis in dehydrated food. J. Agr.
Food Chemistry 20:1073-1077.

WiINEH : RE79410H128
#2EM : ERT94118 18

— 108 —





