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Table D.S TBARS values of all purpose flour stored at different temperatures with (OAP) 
and without oxygen absorber (NOAP). 

TBARS Values (nmollml) 
Product Storage Temp°C atmosphere 12Mo. 18Mo. 24Mo. 
Flour -20.0 Control 0.02 0.02 0.13 

10.0 OAP 0.02 ns 0.15 't't ns 0.29 't'tns 
NOAP 0.02 0.16 0.32 't't 

21.0 OAP 0.02 ns 0.07** 0.26 n ns 
NOAP 0.06 0.17 0.30 't't 

29.5 OAP 0.02 * 0.29 't't ** 0.47 n ns 
NOAP 0.08 't't 0.39 't't 0.50 't't 

(a) Comparison between OAP and NOAP means: statistical results indicated by;*, 
Significant at 0.05 level; **,Significant at 0.01 level; ns, Not significant. 
(b) Comparison between each condition mean and the mean of the freezer (control) 
indicated by; 't, Significant at 0.05 level n, significant at 0.01 level. 
(c) All TBA value means have standard error equal to 0.02. 

Table D.6 TBARS values of rolled oats stored at different temperatures with (OAP) and 
without oxygen absorber packets (NOAP). 

TBARS Values (nmollml) 
Product Storage Temp°C atmosphere 12Mo. 18Mo. 24Mo. 
Rolled Oats -20.0 Control 0.15 0.16 0.16 

10.0 OAP 0.27 't't 0.31 n** 0.41 't't** 
NOAP 0.28 't't 0.41 't't 0.65 't't 

21.0 OAP 0.35 n ns 0.35 n** 0.57 't't** 
NOAP 0.40 't't 0.46n 0.68 't't 

29.5 OAP 0.35 n** 0.40 't't** 0.54 n** 
NOAP 0.53 't't 0.57 't't 0.70n 

(a) Comparison between OAP and NOAP means: statistical results indicated by; *, 
Significant at 0.05 level;**, Significant at 0.01 level; ns, Not significant. 
(b) Comparison between each condition mean and the mean of the freezer (control) 
indicated by; 't, significant at 0.05 level n, significant at O.Ollevel. 
(c) All TBARS value means have standard error equal to 0.02. 



Table D.7 TBARS values of nonfat dry milk stored at different temperatures with (OAP) 
and without oxygen absorber packets (NOAP). 

TBARS Values (nmol/ml) 
Product Storage Temp°C atmosphere 12Mo. 18Mo. 24Mo. 
Milk -20.0 Control 0.09 0.09 0.25 

10.0 OAP 0.12'tns 0.14'tns 0.20* 
NOAP 0.14 't 0.14't 0.33 't 

21.0 OAP 0.13 't** 0.16'tns 0.26 * 
NOAP 0.23 't't 0.16 't 0.29 't 

29.5 OAP 0.11 ** 0.17 't't** 0.43 't't ns 
NOAP 0.16 't't 0.31 n 0.44n 

(a) Comparison between OAP and NOAP means: statistical results indicated by;*, 
Significant at 0.05 level; **, significant at 0.01 level; ns, Not significant. 
(b) Comparison between each condition mean and the mean of the freezer (control) 
indicated by; 't, Significant at 0.05 level 't't, significant at 0.01 level. 
(c) All TBARS value means have standard error equal to 0.01. 
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APPENDIXE 
Additional statistical analysis (TBARS) 



Table E.l 
Analysis of variance for TBARS value of potato pearls stored at different 
temperatures with (OAP) and without oxygen absorber packets (NOAP). 
Source Num Den 

df df 
OAP 12 
Temperature 2 12 
OAP by Temp Int 2 12 
Time 3 24 
OAP by Time Int 3 24 
Temp by Time Int 6 24 
OAP by Temp by Time Int 6 24 

Table E.2 

F- value 
.191.10 
387.48 

6.44 
144.99 

8.25 
8.28 
0.61 

P- value 
<.0001 
<.0001 
0.0126 
<.0001 
0.0019 
0.0002 
0.6610 

Analysis of variance for TBARS value of dried carrot stored at different 
temperatures with (OAP) and without oxygen absorber packets (NOAP). 
Source Num Den 

df df F- value P- value 
OAP 1 12 108.88 <.0001 
Temperature 2 12 22.36 <.0001 
OAP by Temp Int 2 12 9.24 0.0037 
Time 3 24 1631.41 <.0001 
OAP by Time Int 3 24 il6.53 <.0001 
Temp by Time Int 6 24 24.50 <.0001 
OAP by Temp by Time Int 6 24 29.71 <.0001 

Table E.3 
Analysis of variance for TBARS value of white rice stored at different 
temperatures with (OAP) and without oxygen absorber packets (NOAP). 
Source Num Den 

df df 
OAP 1 12 
Temperature 2 12 
OAP by Temp Int 2 12 
Time 3 24 
OAP by Time Int 3 24 
Temp by Time Int 6 24 
OAP by Temp by Time Int 6 24 

F- value 
4.36 
0.03 
0.52 
7.61 
1.13 
3.49 
0.91 

P- value 
0.0589 
0.9689 
0.6.091 
0.0028 
0.3399 
0.0221 
0.4736 
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Table E.4 
Analysis of variance for TBARS value of wheat stored at different temperatures 
with (OAP) and without oxygen absorber packets (NOAP). 
Source Num Den 

df df 
OAP 1 12 
Temperature 2 12 
OAP by Temp Int 2 12 
Time 3 24 
OAP by Time Int 3 24 
Temp by Time Int 6 22 
OAP by Temp by Time Int 6 22 

Table E.S 

.F- value 
8.54 
0.49 
0.70 

193.71 
3.02 
6.28 
0.53 

P- value 
0.0128 
0.6216 
0.5166 
<.0001 
0.0677 
0.0013 
0.7154 

Analysis of variance for TBARS value of all purpose flour stored at different 
temperatures with (OAP) and without oxygen absorber packets (NOAP). 
Source Num Den 

df df 
OAP 1 12 
Temperature 2 12 
OAP by Temp Int 2 12 
Time 3 24 
OAP by Time Int 3 24 
Temp by Time Int 6 24 
OAP by Temp by Time Int 6 24 

Table E.6 

F- value 
20.32 
81.84 

2.41 
371.69 

1.28 
17.93 
0.91 

P- value 
0.0007 
<.0001 
0.1320 
<.0001 
0.2959 
<.0001 
0.4765 

Analysis of variance for TBARS value of rolled oats stored at different 
temperatures with (OAP) and without oxygen absorber packets (NOAP). 
Source N um Den 

df df F- value P- value 
OAP 12 141.52 <.0001 
Temperature 2 12 51.02 <.0001 
OAP by Temp lnt 2 12 5.21 0.0236 
Time 3 24 186.33 <.0001 
OAP by Time Int 3 24 6.90 0.0043 
Temp by Time lnt 6 24 3.32 0.0297 
OAP by Temp by Time Int 6 24 4.92 0.0049 
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Table E.7 
Analysis of variance for TBARS value of nonfat dry milk stored at different 
temEeratures with (OAP) and without oxJ:'gen absorber Eackets (NOAP). 
Source Num Den 

df df F- value P- value 
OAP I 12 67.96 <.0001 
Temperature 2 12 78 .83 <.0001 
OAP by Temp Int 2 12 6.33 0.1033 
Time 3 24 454.99 <.0001 
OAP by Time Int 3 24 2.94 0.0723 
Temp by Time Int 6 24 40.73 <.0001 
OAP by Temp by Time Int 6 24 11.95 <.0001 
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APPENDIXF 
Statistical analysis of the germination, 

moisture, and gluten ball volume, weight of stored wheat 
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Table. F.l Percentage of stored wheat kernel that germinate at different temperatures 
(-20, 10, 21, and 29.5°C) with and without oxygen absorber packets. 

% Germination 
Product Storage Temp°C atmosphere 6Mo. 12Mo. 18 Mo. 24Mo. 
Wheat -20.0 Control 98.67 99.00 97.89 95.33 

10.0 OAP 98.67 96.11 95.78 95.11 
NOAP 96.89 96.11 95.56 94.00 

21.0 OAP 97.11 99.44 96.44 96.22 
NOAP 96.67 98.67 97.78 95.78 

29.5 OAP 97.78 98.44 92.44 86.22 
NOAP 96.22 97.56 89.11 77.11 

Table F.2 
Analysis of variance of moisture content for wheat stored at different temperatures 

Source Num Den 
df df F- value P- value 

OAP 1 14 22.07 0.0003 
Temperature 2 14 0.66 0.0358 
OAP by Temp Int 2 14 1.29 0.3048 
Time 3 42 159.42 <.0001 
OAP by Time Int 3 42 1.44 0.0246 
Temp by Time Int 6 42 0.22 0.0046 
OAP by Temp by Time Int 6 42 4.99 0.0006 

Table F.3 
Analysis of variance for gluten ball volume of wheat stored at different 
temperatures 
Source Num Den 

df df F- value P- value 
OAP 1 14 20.43 0.0005 
Temperature 2 14 80.74 <.0001 
OAP by Temp Int 2 14 121.99 <.0001 
Time 3 42 229.20 <.0001 
OAP by Time Int 3 42 67.64 <.0001 
Temp by Time Int 6 42 70.26 <.0001 
OAP by Temp by Time Int 6 42 17.51 <.0001 

Table F.4 
Analysis of variance gluten ball weight of wheat stored at different temperatures 

Source Num Den 
df df F- value P- value 

OAP 1 14 41.44 <.0001 
Temperature 2 14 22.39 <.0001 
OAP by Temp Int 2 14 15.29 0.0003 
Time 3 42 43.99 <.0001 
OAP by Time Int 3 42 9.91 <.0001 
Temp by Time Int 6 42 12.75 <.0001 
OAP by Temp by Time Int 6 42 19.50 <.0001 

OAP = with oxygen absorber packets, NOAP = no oxygen absorber packets. 


