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APPLICATION OF WATER ADSORPTION ISOTHREM FOR DEVELOPMENT OF

SNACK FOOD PRODUCTS

Mr. Nuitapol Sanyacharoenkul

Mr. Suradach  Songhong

Mr. Arunthorn  Chukeaw

Asst.Prof.Dr. Pimpen  Pornchaloempong

Advisor

ABSTRACT

The aim of this research was to demonstrate the application of water adsorption isotherm
for developing snack products formulated by mixing various ingredients. The water adsorption
isotherm of main ingredients including cashew nut, tear, lotus seed and sesame at temperature
of 25and 40°C were evaluated. The mathematical model of Halsey gave a good explanation of
moisture adsorption isotherm for all materials. The model illustrated that temperature change
had more effect on moisture adsorption isotherms of cashew nut and sesame seed than
lotus seed and tear. Water adsorption isotherms and mathematical models were applied for
formulation, package selection and shelf life prediction of product in package. Three snack
products sample were demonstrated: 1.the mixture nuts and cereals 2.the product mixed

between the durians chips and cashew nut and 3.a nut and cereal bar.
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(NIL,),S0, 0.8095 13.5108
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Jagau Parameter | Modified Modified Modified | Modified
Henderson Chung-Pfost Halsey Oswin
A 0.00174 10679600 4.24681 -0.0035
B -0.11434 816187.8 0.043887 | 0.000165
C 2.046559 0.334633 2.852189 -0.0285
e . R 0.7771 0.898 0.9487 -
HEWIIHUWIURA
p -980.9437 -1.8174588 -0.35047 | 99.97664
E, 190.11191 247171865 2615744 | 18.07661
f=—r
a, ~exp| —exp(4.24681 +0.0438877 A1 2821 (4.1)
A 0.000155 7594795 4603038 | 0.010884
B -0.161639 1243788 0.008336 | -0.00023
C 2111173 0.211147 2.308876 | -0.02821
4 | a R’ 0.92343 0.97157 0.98747 -
angaan
p -2372.888 3.64307056 1.238 99.95943
E, 518.96104 27154082 2.08994 21.47124
-1
a, ~exp| —exp(4.603038+0.0083367 )M 2es7e (4.2)
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ngawu Parameter Modified Modified | Modified | Modified
Henderson Chung-Pfost Halsey Oswin
A 0.000329 17045400 | 3.656482 | -0.00179
B -0.175842 3735408 | 0.016292 | 0.000121
¢ 1.678198 0.171988 | 1.981199 | -0.02949
at R 0.89065 0.96139 0.984 -
P -6212,057 37148666 | 2.110953 | 99.97669
E, 1536.0573 3.41936021 | 2355104 | 23.40689
-1
a, = exp wexp(3.656482+0.0]6292T)M1-°8"°"} (4.3)
A 0.001064 13965800 | 1.596494 | 0.000972
B -0.136529 3750422 | 0.018211 | 0.000034
C 1.555542 0.256889 | 1.444145 | -0.02693
aelsase R’ 0.86695 0.91659 0.91916 -
p -9077.208 -1343.5273 | -3.49453 | 99.95599
F. 1302.341 182.744538 | 2.707363 | 15.05236
-1
a, = exp| —expl(1.596494 + 0.01821 IT )My 1144143 (4.4)
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LiCl 0.1127 6.5433 6.0491
CH,COOK 0.2234 6.5078 7.1191
40 | MgCl, 0.3261 8.3198 8.0748
K,CO, 0.43165 13.4275 14.6512
NaCl 0.8095 19.2302 16.6303
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» K,CO, 0.4318 7.6511 8.4935
NaCl 0.7506 14.9353 14.6061
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M 0. 10 uamemanemmauFududuvesleTumeduuuugaauing (Linear
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TngAuunz ERH, ERH, M, M, AT
HARUN (%) (%) (%d.b.) (%d.b.) &
(%d.b./%ERH)
dinuzinaiy
Wi 44.330 60.000 7.022 8.268 0.0795
gninay 55.2 60.000 9.95 10.620 0.1396
intia 48.200 60.000 9.152 10.930 0.1528
nanljasa
20.720 60.000 3.420 6.536 0.0950
Ly -
By
GARRRRIRY 45.300 60.000 7.399 9.130 0.1177
o ]
BRYW
dudegilwan 54.06 60,000 10.468 10.600 0.0222
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A1319 4.1 Uaada) K vasusTafaaieniaaan Tuniae (gH'0.m/m’ day mmHg)

Film K*10°
(gHzO.m/mz.day.mmHg)
L.ow-density polyethylene (LDPE) 20.2031
High- density polyethylene (HDPE) 2.0721
Cast polyethylene (CPP) 7.7704
Oriented polyethylene (OPP) 5.1803
Polyvinylidene Chloride 5.1803
Saponified Ethylene Viny! Acetate Copolymer (EVOH) 28.4915
Polyester, Polyethylene Terephthalate (PET) 20.2031
Nylon (0.015 mm thick) 3470.784
Polyvinyl Chloride (PVC) 88.0647
Polyvinylidene chloride, polyvinyl chleride, copolymer 4.1442
Polystyrene 181.3096
Acrylonitrile Butadiene Styrene Copolymer (ABS) 103.6055
Acrylonitrile 12.4327
PVD(C-coated cellophane 25 ym / polyethylene 40 um 11.6556
PVDC-coated oriented Polystyrene 23 pm / polyethylene 40 pm 3.8852
PVDC-coated oriented nylon 18 um / polyethylene 40 pm 7.7704
PVDC-coated polyester 15 pm / polyethylene 40 pum 5.1803
Moisture-proof cellophane / atluminum foil 70 pm / Polystyrene 40 pm 6.4753
Polyester / aluminum foil 7 pum / Polystyrene 40 pm 6.4753
Oriented polyethylene / ethylene-vinyl alcohol copolymer /
3.8852

polyethylene 60 pm
Oriented vinylon / polyethylene 80 pm 3.2377
Aluminum metallized polycthylene terephthalate / polyethylene 0.6475
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