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PREDICTING SHELF LIFE OF PACKED SNACK FOOD PRODUCTS :

CASE STUDY ON DURIAN CHIPS

Miss Kanokwan Buajan
Mr. Kritchai Thanomsuk

Miss Nutthaporn Jirakitkul

Assist. Prof. Pimpen  Pornchaloempong Advisor
Lec. Eakasit Srithum Advisor
2005

Abstract

Modified Halsey’s model gave the best description of the experiment data of water
adsorption isotherm in durian chips at temperature of 20 , 40 1@ 60 °C. The water adsorption
isotherm of durian chips and those of apple chips, potato chips and corn snacks at 20 °C were
compared. At water activity less than 0.25, moisture content of these products were almost the
same. However, at water activity higher than 0.25 increasing of the -moisture content in durian
chips was lower than apple chips but higher than potato chips and com snacks. The critical
moisture content, which the durian chip had unaccepted crispiness was found at 4.90 gH,O/g
solid at water activity 0.323. Application of found value for shelf life prediction of durian chips in

different package were demonstrated.
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Crispness Hardness
Water Activity .

! (Slope between 0.05-0.10 mm) | (Maximum Force , N)
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Saturated salt solution Formular k, k, Mean relative % error
Lithium Chloride Cic) 10.8233 2193 0.2040
Potassium Acetate CH,COOK 333.9001 2.6185 -
Magnesium Chloride MgCl, 151.0652 1.6271 0.4059
Potassium Carbonate K,CO, -3.0240 0.8300 0.0046
Sodium Bromide NaBr 447.8054 2.0575 0.3180
Sodium Chloride NaCl 23.1092 0.3607 0.1631
Ammonium Sulfate (NH,),S0, 76.8191 0.4690 0.0337

7117 Labuza (2004)
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20°C 25°C 40°C 60 °C
LiCl 0.1128 0.1127 0.1125 0.1124
CH,COOK 0.2279 0.2236 0.2119 0.2050
MgCl, 0.3291 0.3262 0.3184 0.3137
K,CO, 0.4316 0.4316 0.4319 0.4320
NaBr 0.5891 0.5742 0.5343 0.5111
NaCl 0.7544 0.7534 0.7506 0.7489
(NH,),SO, 0.8132 0.8096 0.7997 0.7936
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ANAN9

Asavaenio | gungi fntindeuey |dmindseu dmvimin | % mmﬁ'f:uﬁwaa
CC) (N5W) GEED) GEED) (MIATFIULRG)
LiCl 5.1817 4.9496 0.2321 4.6888
CH,COOK 4.9057 4.6903 0.2154 4.5931
MgCl, 5.0936 4.8434 0.2502 5.1658
K,CO, 20 5.0907 4.8315 0.2591 53636
NaBr 5.1074 4.4919 0.6155 13.7023
NaCl 5.4430 4.7386 0.7044 14.8646
(NH,),SO, 5.2936 4.4144 0.8793 19.9181
LiCl 5.0301 4.9142 0.1159 2.3579
CH,COOK 5.0154 4.8747 0.1407 2.8856
MgCl, 5.0217 4.8600 0.1618 3.3285
K,CO, 40 5.0242 4.8161 0.2081 4.3217
NaBr 5.0133 4,7401 0.2732 5.7628
NaCl 5.0714 4.5645 0.5069 11.1058
(NH,),S0, 5.1459 4.6107 0.5352 11.6076
LiCl 5.0417 4.9640 0.0777 1.5655
CH,COOK 50172 4.9004 0:1168 2.3845
MgCl, 50172 4.8696 0.1477 3.0325
K,CO, 60 5.0280 4.8348 0.1932 3.9967
NaBr 51113 4.8694 0.2419 4.9672
NaCl 5.0742 4.6143 0.4599 9.9671
(NH,),SO, 5.0423 45701 0.4722 10.3326
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gungi mm%uf‘f"uﬁwﬁﬁu@a aruduildnnmsia | anduit ldnnmeiu
CC) (ERH) (%I ULT) (%3 UUR)
0.1128 4.6888 3.0644
0.2279 4.5931 4.2221
0.3291 5.1658 53417
20 0.4316 5.3636 6.7256
0.5891 13.7023 9.8440
0.7544 14.8646 16.5392
0.8132 19.9181 21.3407
0.1125 23579 2.2950
02119 2.8856 3.0420
0.3184 3.3285 3.9089
40 0.4319 4.3217 5.0447
0.5343 5.7628 6.4181
0.7506 11.1058 1 12.2179
0.79917 11.6076 15.0027
0.1124 1.5655 1.7189
0.2050 2.3845 2.2055
03137 3.0325 2.8703
60 0.4320 3.9967 3.7836
0.5111 4.9672 4.3279
0.7489 9.9671 9.0434
0.7936 10.3326 10.6696
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¥iIAv0aLTT AU T A (%g ULR)
14 4.2898
52 4.6966
59 4.8696
PPS 76 4.6369
90 5.5167
106 5.1838
120 5.6164
14 4.7472
52 4.9559
59 52193
PPB 76 4.8451
90 5.6476
106 5.4972
120 5.6801
14 4.1868
52 4.0977
59 43250
IPPS 76 43291
90 4.8454
106 4.7096
120 4.8753
14 4.5947
52 4.8265
59 4.1435
IPPB 76 4.4749
90 47779
106 4.9783
120 6.0376
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M3190 .1 aaea1 K 109u5s9nunsiang q Tuniag gH,0-mm/ m’-day

Film

Water Vapor Transport Ratio

(gH,0-mm / mz-day)
2

Low-density polyethylene (LDPE) @ 24 °C 0.39-0.59
High-density polyethylene (HDPE) @ 25 °C 0.04
Cast polypropylene (CPP) @ 40 °C 0.15
Oriented polypropylene (OPP) @ 40 i 0.10
Polyvinylidene Chloride @ 24 °C 0.10-0.12
Saponified Ethylene Vinyl Acetate Copolymer (EVOH) @ 40 C 0.55-3.15
Polyester, Polyethylene Terephthalate (PET) @ 37.8 28, 0.39-0.51
Nylon (0.015 mm thick) @40 °C 6.7
Polyvinyl chloride (PVC) @37.8°C L.7
Polyvinylidene chloride, polyvinyl chloride, copolymer@ 37.8 G 0.08-0.24
Polystyrene @ 24 °C 35
Polycarbonate @ 37.8 °C 3.8
Polycarbonate @ 40°C 4.33
Acrylonitrile Butadiene Styrene Copolymer (ABS) 2.0-6.3
Acrylonitrile @ 24 °C 0.24

37 Plastics Design Library (1995)
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{ 1 @ Jd a 1 ] §
M99 .2 1AALAT K Y05 sinunwsiacnig 9 Tuniag gH,0/ m’-24h

Water Vapor Transport Ratio

Film s
(gH,0 / m"-24h)

PVDC-coated cellophane 25 pim /polyethylene 40 pm 9-11
PVDC-coated oriented polypropylene 23 pim /polyethylene 40 lm 3-5
PVDC-coated oriented nylon 18 pum /polyethylene 40 pim 6-8
PVDC-coated polyester 15 pm /polyethylene 40 pm 4-6
Moisture-proof cellophane/aluminum foil 70 pim / polyethylene 40
i 0-10
Polyester /aluminum foil 7 pm /polyethylene 40 pim 0-10
Oriented Polypropyiene/ethylene-vinyl alcohol copolymer /
polyethylene 60 pm il
Oriented vinylon /polyethylene 80 pm 2.5-3.5
Aluminum metallized polyethylene terephthalate / polyethylene Under 0.5

11: Kodoya (1990)
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Source Document Unit Permeability Coefficient | Vapor Permeation Rate Notes
Unit Unit
(cm3 -mm / mz-day -atm) (g-mm/ mz-day)
g-mm/ 100 in’> mmHg - day 2.992125¢+02 *
g/ m’-day 1.000000e+00 *x

3 2
mm -mm/m s -Pa

8.754480e-03

cm’-mm /m’- Pa -day

1.013250e+05

3 2
cm -mm/m - sec -cmHg

6.566397e+06

General Note — Values of the permeability coefficient and the vapor transmission rate in most of

the range of several powers of magnitude. However, these values are usually

given in an easy-to-read decimal format (practical units), with the magnitude

factor stated in a table.

* Unit of pressure (e.g.,atm) in the original unit can be ignored for the measurements conducted at

normal pressure (1 atm); otherwise the conversion factor is not valid and the value cannot be

converted.

** The conversion factor is applicable only if the film thickness is known; multiple the value-factor

product by the film thickness in mm.

31: Plastics Design Library (1995)




3. a1 lannmsudaaniig

57

Y ' @ d a 1 '
M99 V.4 LAAIA1 K Y0905 tiaa1 9 111 gH,0 - m / m*-day- mmHg

Film

K x 10°

(gHZO'm/mz-day-mmHg)

Low-density polyethylene (LDPE)

20.2031
High-density polyethylene (HDPE) 2.0721
Cast polypropylene (CPP) 7.7704
Oriented polypropylene (OPP) 5.1803
Polyvinylidene Chloride 5.1803
Saponified Ethylene Vinyl Acetate Copolymer (EVOH) 28.4915
Polyester, Polyethylene Terephthalate (PET) 20.2031
Nylon (0.015 mm thick) 347.0784
Polyvinyl chloride (PVC) 88.0647
Polyvinylidene chlpride, polyvinyl chloride, copolymer 4.1442
Polystyrene 181.3096
Polycarbonate 196.8505
Polycarbonate 224.3059
Acrylonitrile Butadiene Styrene Copolymer (ABS) 103.6055
Acrylonitrile 12.4327
PVDC-coated cellophane 25 [um /polyethylene 40 pm 11.6556
PVDC-coated oriented polypropylene 23 pim /polyethylene 40 [im 3.8852
PVDC-coated oriented nylon 18 pm /polyethylene 40 (m 7.7704
PVDC-coated polyester 15 pum /polyethylene 40 pim 5.1803
Moisture-proof cellophane/aluminum foil 70 pim / polyethylene 40 pim 6.4753
Polyester /aluminum foil 7 pum /polyethylene 40 pim 6.4753
Oriented Polypropylene/ethylene-vinyl alcohol copolymer /
polyethylene 60 pm 3.8852
Oriented vinylon /polyethylene 80 Lm 3.2377
Aluminum metallized polyethylene terephthalate / polyethylene 0.6475
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