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and Time) on the Chemical properties of Maize- Soy Flour Blend 4 

 5 

ABSTRACT  6 

Aims: The aim of this study was to examine the effect of storage conditions on the of maize-soy 7 
flour blend  8 
Study Design: Preliminary studies were conducted using ratio blends ranging from 70:30, 9 
75:25, 80:20, 85:15, 90,10, 95:5 and 100.0 of maize flour to sSoy flour. This was to ascertain 10 
the best blend formulation for the study. The sensory attributes show that the ratio of 85:15 11 
mMaize-soy flour blend was preferred. It was packaged in low density polyethylene (LDPE), 12 
high density polyethylene (HDPE), and storage at   30.5 ± 3°C and Relative humidity of 57% 13 
and 87% for 4 months. Analysis of pProximate composition, pH, total titratable acidity (TTA), 14 
tThiobarbuturic acid (TBA) was done on the samples at an interval of month, respectively.  15 
Result: Packaging significantly (p > 0.05) affected the chemical, qualities of “sSoy-fermented 16 
maize” flour during storage. Moisture content, titratable acidity (TTA) and tThiobarbuturic acid 17 
(TBA) increased with storage period (9.46% – 23.5%, 0.12% - 0.21%, and 0.06 -0.12 18 
respectively) while all other chemical, quality of the soy-fermented maize flour decreased 19 
significantly (p > 0.05) (pH: 5.18% – 3.45%, pProtein: 15.21% – 12.18%, Ffat: 7.45% – 5.36%, 20 
fFibre: 3.27% –- 1.65%, aAsh: 1.12% – 0.89%, cCarbohydrate: 62.97% –- 56.87%. 21 
Conclusion: The samples packaged in HDPE were more acceptable than those in other 22 
packaging materials owing to its considerable maintenance of the flour’s quality during and after 23 
storage. 24 
 25 
Keywords: Storage, Agidi, Maize- Soy Flour low density polyethylene, high density 26 
polyethylene 27 

1. INTRODUCTION 28 

Agidi is a local West African dish (mostly in Nigeria) made from fermented maize Sorghum or 29 
millet knows as ogi. Ogi is one of the popular products consumed widely in Nigeria. Iit is a 30 
fermented starchy mash obtained by soaking, wet milling, wet extraction (filter) and decanting of 31 
top water to obtain ogi [1]. Oogi is cooked with water to produce a semi –solid product called 32 
Agidi which is also knowon as eko [1]. Agidi could be eaten alone or with vegetables soup 33 
and/or stew as well as with moi-moi or akara (stemmed or fried been cake) by both infants and 34 
adults. Agidi has added advantage over ogi, as it could be eaten cold or warm. It could also be 35 
prepared and kept for later use, unlike ogi, which should be eaten warm, thereby requiring fresh 36 
preparation. Ogi Ttraditionally, the Ogi grains are soaked in water for up to three days, before 37 
wet milling and sieving to ferment. For up to three days until sour. It is then boiled as pap, or 38 
cooked into a semi –solid producted called Agidi. It’s appearance or  color depends on the type 39 
of cereal used for production [2]. 40 

Earlier attempts made tends to improve the nutritional quality of these maize based on “ogi” was 41 
not much was found for agidi [3]. Agidi is quite low in protein since it is mostly composed by 42 
starch. Over consumption of such product could lead to problems generally associated with low 43 
protein nutrition malnutrition [4]. Due to it low protein content, soybean was added to improve 44 
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the nutritional composition and alsoand add value to agidi, since it is cheap and available 45 
source of protein. Soybean is a versatile crop with many uses. Among the product are sSoymilk 46 
sSoy-cake, ice cream, and Ssoybean vegetable oil. As a proteinous food, soybean is much 47 
better than any other legume in terms of protein quality. The protein content of other legumes 48 
varies from 20-25% while that of soybean is about 39% [5]. The meal is rich in mineral elements 49 
and vitamins such as thiamin riboflavin and niacin.  50 

Storage of maize-soy flour is necessary due to the tedious and cumbersome unit operation 51 
methods required for the production of the flour. Storage of the maize-soy flour for the 52 
production agidi was probably not done in most research articles of agidi production. This was 53 
done to ascertain the quality of the storage flour over time in production of agidi with respect to 54 
its nutritional and sensory properties as these nutrients depreciate over time. 55 

This study is geared towards find the effects of storage on the quality of maize-soy flour blends 56 
and Agidi product. 57 

2. MATERIALS AND METHODS  58 

2.1 Procurement of Materials  59 

Maize (Zea mays) and Soybean (Glycine max) seeds used in this study were purchased from 60 
the Teaching and Research Farm of College of Agronomy, University of Agriculture Makurdi 61 
Benue State Nigeria.  62 

2.1.1 Preparation of Fermented Maize Flour 63 

The fermented maize flour was prepared by the wet milling process with slight modification [6-64 
8]. As shown in figure 1 . 65 

2.1.2 Preparation of Soy Flour 66 

The soy flour was prepared according to the method reported by  [9, 10] with slight modification. 67 
As shown in figure 2 . The flour was stored in a refrigerator (4°C) until used.  68 

2.1.3 Preparation of Soy-Agidi 69 

Agidi was prepared according to the method reported by [11] with slight modification. As shown 70 
in figure 3 . 71 
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Fig1: Flow Chart for the Preparation of Ogi flour (Fermented Maize Flour)  101 

Source: Osungbaro (1998) modified. 102 
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Fig 2: Flow Chart for the Preparation of Soy Flour  127 
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Source: Amadou, et al., (2009) modified. 128 
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Fig 3: Flow Chart for Production of Soy – Agidi 144 

Source: Akpapunam et al., (1997) – modified 145 
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2.1.4 Storage Studies  147 

The samples (85:15 maize-soy flour blend) were packed in low density polyethylene film and 148 
high-density polyethylene film then stored in two dissectors with relative humidity of 80% and 149 
60% and place in a room at ambient temperature (32±2 °C) for 24 weeks. Sample were 150 
withdrawn at four (4) weeks interval to check for chemical analysis. 151 

2.2 Proximate Composition  152 

The protein, moisture, fat, fibre, ash, carbohydrate, pH, and titratable acidity   were determined 153 
according to [12]. 154 

2.3 Statistical Analysis 155 

All analyses were carried out in triplicate unless otherwise stated. Statistical significance was 156 
established using one-way analysis of variance (ANOVA), and data were reported as the mean 157 
and standard deviation. Mean comparison and separation waswere done using Fisher's Least 158 
Significant Difference test (LSD) at p ≤ 0.05. (P< 0.05). Statistical analysis was carried out using 159 
the SPSS 20 statistical package. 160 

3. RESULTS AND DISCUSSION  161 

3.1 Discussion  162 

3.1.1 Effect storage on the protein quality of soy supplemented maize flour blend 163 

The results of protein for protein for fresh and storage of maize-soy flour are shown in table 1. 164 

The protein content decreased significantly (p ˂ 0.05) across the four months for samples in 165 

Low density polyethylene across the four months (15.70 - 13.16),, in high density polyethylene 166 

(15.56 - 13.44) and no package (15.56 - 12.87), for rRelative humidity of 57%. In addition, and 167 

there was no significant difference (p ˃ 0.05) for samples between packages (Table 1). Also in 168 

rRelative humidity of 82%, there was significant difference for samples in Low density 169 

polyethylene, high density polyethylene and no package (p ˂ 0.05), as show in Table 1.  But 170 

there was no significant difference for Ssamples between packages. There was a decrease in 171 

crude protein content for all with samples without package materials recorded the lowest values 172 

for both rRelative humidity of 57% and 82% respectively. Similar result have been reported by 173 

other researcherworker [13]. 174 
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Table 1: Effect of Storage Conditions (Relative Humidity, Packaging material and Time) on the Crude Protein of Maize- Soy 176 

Flour Blend  177 

 178 

 179 

 180 

 181 

 182 

 183 

 184 

 185 

 186 

                                                                             187 

Key:LDPE: Low density polyethylene, HDPE: High density polyethylene ,Superscript: Separation of mean for months Subscript: Separation of means for 188 

packaging materials189 

   Storage Time (in Months)  

Relative Humidity Packaging 0 1 2 3 4 LSD 

57 LDPE 15.61a
a±0.03 15.70a

a±0.03 15.53a
a±0.09 14.76b

a±0.15 13.16c
a±0.08 0.56 

HDPE 15.61a
a±0.03 15.56a

a±0.14 15.44a± 0.06 14.79b
c ± 0.07 13.44c

a±0.48 0.56 

No Packaging 15.61a
a±0.03 15.56a

a±0.08 15.57a
a±0.18 14.68b

a±0.04 12.87c
a±0.26 0.56 

 

82 LDPE 15.61a
a±0.03 15.55a

a±0.07 15.57a
a±0.08 14.76b

a±0.09 13.54c
a±0.12 0.56 

HDPE 15.61a
a±0.03 15.52a

a±0.16 15.64a
a±0.08 14.73b

a±0.11 13.33c
a±0.67 0.56 

No Packaging 15.61a
a±0.03 15.56a

a±0.08 15.57a
a±0.18 14.68b

a±0.04 12.87c
b±0.26 0.56 

LSD  0.65 0.65 0.65 0.65 0.65  
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 190 

3.1.2. Effect storage on the moisture content of soy supplemented maize flour blend 191 

The results of moisture for moisture for fresh and storage of maize-soy flour is shown in Ttable 192 

2. The moisture content increased significantly (p < 0.05) as the storage period increased 193 

independentlyirrespective of the packaging material or the relative humidity. Moisture content 194 

was highest in without packaging samplesMaterial for both rRelative humidity of 57% and 82% 195 

(9.64 -17.46 and 9.64-23.75), and lowest in high density poly ethylene film (9.60-15.56 and 9.56 196 

-15.59) during the 4 months of storage at ambient condition (Table 2). The increase in the 197 

percentage moisture content of stored flour can be attributed to the hygroscopic properties of 198 

the flour [14]. and might be due to the fact that, at a high humidity, the vapour pressure may 199 

have increased which aids water absorption into the samples [15]. Polyethylene films generally 200 

have good barrier against moisture [16], but low density polyethylene had higher water vapour 201 

permeability compared with high density polyethylene. The results agrees with the earlier 202 

studiesfindings of [17], who observed higher moisture in low density polyethylene than in high 203 

density polyethylene during the storage of African Breadfruit seed flour at room temperature for 204 

12 weeks. The results also agree with and also findings of[18], who also found higher moisture 205 

in low density polyethylene than in high density polyethylene during the storage of pupuru for 24 206 

weeks. 207 



 

62 
 

Table 2: Effect of Storage Conditions (Relative Humidity, Packaging material and Time) on the Moisture of Maize-Soy Flour 208 

Blend   209 

   Storage Time (in Months)  

Relative 

Humidity 

Packaging 0 1 2 3 4 LSD 

57 LDPE 9.61d
a±0.16 9.46d

a±0.03 10.89c
a±0.15 13.50b

a±0.14 16.33a
b 

±0.07 

0.92 

HDPE 9.61d
a±0.16 9.60d

a±0.14 11.72c
a±0.05 13.63b

a±0.09 15.56a
c 

±0.59 

0.92 

No 

Packaging 

9.61d
a±0.16 9.64d

a±0.21 11.66c
a±0.06 14.27b

a±0.18 17.46a
a±0.35 0.92 

 

82 LDPE 9.61d
a±0.16 9.57d

a±0.16 11.10c
b±0.59 13.60b

b±0.06 16.18a
b±0.43 0.92 

HDPE 9.61d
a±0.16 9.56d

a±0.23 12.77c
a±0.06 13.19b

c±0.70 15.59a
c±0.59 0.92 

No 

Packaging 

9.61d
a±0.16 9.64d

a±0.23 12.77c
a±0.23 18.16b

a±0.54 23.75a
a±0.49 0.92 

LSD  1.06 1.06 1.06  1.06 1.06  
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  210 

 211 

 212 

Key: LDPE: Low density polyethylene, HDPE: High density polyethylene, Superscript: Separation of mean for months Subscript: Separation of means for 213 

packaging materials 214 
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3.1.3. Effect storage on the fat content of soy supplemented maize flour blend 215 

The results offor crude fat for fresh and storage of maize-soy flour are shown in table 3. There 216 

was a progressive decrease in the fat content offor all the samples during storage at ambient 217 

conditions. The highest decrease in fat was seen in samples without package in both rRelative 218 

humidity of 57% and 82% as seen in Table 5. And tThe lowest decrease was found in samples in 219 

High density polyethylene. The result agrees with the earlier findingsstudies of [19], who also 220 

found a steady decrease in fat during storage of cassava chips, cassava flour, yam chips, and yam 221 

flour for three months.The decrease may be attributed to the lipolytic activity of enzymes i.e. 222 

lipase and lipoxidase [20]. 223 

 224 

 225 

 226 

 227 

 228 

 229 

 230 

 231 
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Table 3: Effect of Storage Conditions (Relative Humidity, Packaging material and Time) on the Crude Fat of 232 

Maize-Soy Flour Blend 233 

Key: LDPE: Low density polyethylene, HDPE: High density polyethylene ,Superscript: Separation of mean for months Subscript: Separation of means for 234 

packaging materials235 

   Storage Time (in Months)  

Relative Humidity Packaging 0 1 2 3 4 LSD 

57 LDPE 7.55a
a±0.08 7.53a

a±0.03 7.21b
a±0.2 6.76c

a±0.08 6.58c
a±0.03 0.29 

HDPE 7.55a
a±0.08 7.56a

a±0.08 7.16b
a±0.06 6.65c

a±0.08 6.37c
a±0.22 0.29 

No Packaging 7.55a
a±0.08 7.51a

a±0.02 7.17b
a±0.06 6.67c

a±0.07 6.38d
a±0.19 0.29 

 

  7.55a
a±0.08 7.49a

a±0.01 7.20b
a±0.11 6.79c

a±0.03 6.64c
a±0.14 0.29 

82 LDPE 7.55a
a±0.08 7.56a

a±0.07 7.25b
a±0.05 6.63c

a±0.18 6.61c
a±0.19 0.29 

HDPE 7.55a
a±0.08 7.45a

a±0.06 7.16b
a±0.08 5.69c

b±0.08 5.00d
b±0.01 0.29 

No Packaging 7.55a
a±0.08 7.53a

a±0.03 7.21b
a±0.2 6.76c

a±0.08 6.58c
a±0.03 0.29 

LSD  0.33 0.33 0.33 0.33 0.33  
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3.1.4. Effect storage on the fiber content of soy supplemented maize flour blend 236 

The results forof crude fiber for fresh and storage of maize-soy flour are shown in table 4. There 237 

was significant difference (p <0.05) for samples in Low density polyethylene across the four 238 

months, high density polyethylene, and no package for rRelative humidity of 57% and 82%. 239 

Also, there was no significant difference (p˃0.05) for samples between packages. There was a 240 

steady decrease in fiber content with samples without packing material having the decreases in 241 

both rRelative humidity of 57% and 82%. (3.32- 1.86 and 3.23- 1.62, respectively). While 242 

sample in low density polyethylene had the lowest decrease for relative humidity of 57% (3.29 - 243 

2.03) and samples in high density polyethylene had the highest decrease for relative humidity 244 

82% (3.27- 1.86) (Table 4). 245 

 These results were contrary to the result obtained by [19], who  found an steady 246 

increase in fiber during storage of cassava chips, cassava flour, yam chips and yam flour for 247 

three months. But they wereas in agreement with [21], who obseveredobserved a fiber 248 

decrearsingces during stoarage of  sSoup tThickener Brachystegia enrycoma (Achi) for 12 249 

weeks. 250 

  251 
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Table 4: Effect of Storage Conditions (Relative Humidity, Packaging material and Time) on the Crude Fiber of Maize-Soy Flour Blend  252 

   Storage Time (in Months)  

Relative Humidity Packaging 0 1 2 3 4 LSD 

57 LDPE 3.30a
a±0.06 3.29a

a±0.02 2.54b
a±0.07 2.16c

a±0.06 2.03c
a±0.11 0.30 

HDPE 3.30a
a±0.06 3.27a

a±0.04 2.29b
a±0.01 1.95c

a±0.12 1.89c
a±0.19 0.30 

No Packaging 3.30a
a±0.06 3.32a

a±0.04 2.38b
a±0.18 1.89c

a±0.06 1.86c
a±0.15 0.30 

 

82 LDPE 3.30a
a±0.06 3.27a

a±0.02 2.43b
a±0.04 1.94c

a±006 1.77c
a±0.16 0.30 

HDPE 3.30a
a±0.06 3.27a

a±0.01 2.45b
a±0.04 1.91c

a ±0.15 1.86c
a ±0.27 0.30 

No Packaging 3.30a
a±0.06 3.23a

a±0.04 2.27b
a±0.08 1.75c

a±0.00 1.65c
a±0.14 0.30 

LSD  0.35 0.35 0.35 0.35 0.35  

Key: LDPE: Low density polyethylene, HDPE: High density polyethylene, Superscript: Separation of mean for months Subscript: Separation of means for 253 

packaging material254 
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3.1.5. Effect storage on the ash content of soy supplemented maize flour blend 255 

The results offor aAsh for fresh and storage of maize-soy flour are shown in table 5. There was 256 

a significant difference (p ˂ 0.05) for samples in Low density polyethylene across the four 257 

months, high density polyethylene, and no package for rRelative humidity of 57% and 82%. 258 

Moreover, there was no significant difference (p˃0.05) for samples between packages. There 259 

was a steady decrease in ash with samples without packing material, resulting havingin the 260 

highest decreases infor both rRelative humidity of 57% and 82% (1.12-0.99 and 1.13-0.95, 261 

respectively). andThe lowest decreasinge is was recorded in Low density polyethylene for both 262 

relative humidity (1.13-1.04 and 1.13-1.05). The findingsresults agreed with result obtained by 263 

[21]. 264 

 265 

 266 

 267 

 268 

 269 

 270 

 271 

 272 
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Table 5: Effect of Storage Conditions (Relative Humidity, Packaging material and Time) on the Ash of Maize-Soy Flour Blend  273 

Key: LDPE: Low density polyethylene, HDPE: High density polyethylene ,Superscript: Separation of mean for months Subscript: Separation of means for 274 

packaging material275 

   Storage Time (in Months)  

Relative Humidity Packaging 0 1 2 3 4 LSD 

57 LDPE 1.14a
a±0.01 1.13a

a±0.06 1.07a
a±0.08 1.06a

b±0.09 1.04a
a±0.92 0.23 

HDPE 1.14a
a±0.01 1.14a

a±0.01 1.06a
a±0.08 1.09a

a±0.00 1.00a
a±0.01 0.23 

No Packaging 1.14a
a±0.01 1.12a

a±0.42 1.09aa±0.21 1.01a
a±0.01 0.99a

a±0.01 0.23 

        

82 LDPE 1.14a
a±0.01 1.13a

a±0.02 1.28a
a±0.24 0.99a

a±0.04 1.05a
a±0.14 0.23 

HDPE 1.14a
a±0.01 1.14a

a±0.04 1.15a
a±0.07 1.00a

a±0.01 0.88b
a±0.17 0.23 

No Packaging 1.14a
a±0.01 1.13a

a±0.02 1.12a
a±0.16 1.03a

a±0.00 0.98a
a±0.28 0.23 

LSD  0.26 0.26 0.26 0.26 0.26  
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3.1.6. Effect storage on the carbohydrate content of soy supplemented maize flour blend  276 

The carbohydrate results for carbohydrate for fresh and storage of maize-soy flour are shown in 277 

Ttable 6. There was a significant difference (p˂0.05) for samples in Low density polyethylene 278 

across the four months, high density polyethylene, and no package for Relative humidity of 57% 279 

and 82%., tThere was also significant difference (p˂0.05) for samples between packages. There 280 

was a steady decrease isin carbohydrate content withfor samples with no packaging materials,  281 

have tThe lowest decrease for both relative humidity 57% and 82% (62.86-60.42 and 62.99-282 

56.87, respectively). and tThe highest decrease for relative 57% was found in samples in Low 283 

density polyethylene (62.9 -61.51) while the highest decrease for rRelative humidity of 82% was 284 

observed in high density polyethylene (62.96 – 58.87) ((Table 8). The result agrees with the 285 

earlier findings of [19], who also found a steady was a decrease in the carbohydrate content of 286 

the samples during storage during storage of cassava chips, cassava flour, yam chips and yam 287 

flour for three months, which was contrary to the report of [22], who got an increase after the 288 

storage of yam chips and flour. Carbohydrate content of the samples might have decreased 289 

because of its utilization for growth byof the microorganisms present [19]. 290 

  291 
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Table 6: Effect of Storage Conditions (Relative Humidity, Packaging material and Time) on the carbohydrate of Maize-Soy Flour 292 

Blend  293 

Key: LDPE: Low density polyethylene, HDPE: High density polyethylene ,Superscript: Separation of mean for months Subscript: Separation of means for 294 

packaging material295 

    Storage Time (in Months)  

Relative Humidity Packaging  0 1 2 3 4 LSD 

57 LDPE  62.97a
a±0.06 62.9a

a±0.014 62.57a
a±0.07 61.91b

a±0.09 61.51b
a±0.05 0.80 

HDPE  62.97a
a±0.06 62.87a

a±0.13 62.31a
a±0.01 61.96b

a±0.17 60.92c
a±0.67 0.80 

No Packaging  62.97a
a±0.06 62.86a

a±0.06 62.08a
a±0.13 61.52b

a±0.03 60.42c
b±0.13 0.80 

         

82 LDPE  62.97a
a±0.06 63.01a

a±0.11 61.92b
a±0.11 61.86b

a±0.11 60.83c
a±0.25 0.80 

HDPE  62.97a
a±0.06 62.96a

a±0.92 62.42a
a±0.65 62.59a

a±0.21 61.67b
a±0.25 0.80 

No Packaging  62.97a
a±0.06 62.99a

a±0.01 61.19b
a±0.26 58.80c

b±0.66 56.87d
b±0.47 0.80 

LSD   0.92 0.92 0.92 0.92 0.92  
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3.1.7. Effect storage on the pH content of soy supplemented maize flour blend  296 

The pH values of the freshly sample and stored values are shown in table 7.  297 

  There was a steady decrease in pH value during the storage months (samples became 298 

more acidic). The lowest decrease for pH in rRelative humidity of 57% was recorded in samples 299 

in Low de Low density polyethylene and highest in sSample with Nno packaging materials. The 300 

lowest decrease for pH in rRelative humidity of 82% was recorded in samples in nNo packaging 301 

materials and highest in sSample high density polyethylene. These resultsfinding are in 302 

agreement with earlier studies [18], whowhich also found higher pH value in low density 303 

polyethylene than in high density polyethylene during the storage of pupuru for 24 weeks.  304 

ForThe samples without with no low density polyethylene and , the samples at Rrelative 305 

humidity of 57% was recorded as samples with the lLowest pH values after storage while 306 

samples storage under rRelative humidity of 82% had the higher pH values. 307 

 For samples with no high-density polyethylene, the samples at Relative humidity of 82% 308 

was recorded as samples with the Lowest pH values after storage while samples storage under 309 

Relative humidity of 57% had the higher pH values. 310 

For samples with no Packaging material, the samples at Relative humidity of 82% was 311 

recorded as samples with the Lowest pH values after storage while samples storage under 312 

Relative humidity of 57% had the higher pH values . 313 

 In general, there was a steady decreases in pH value in all samples, and the finding is in 314 

agreement with [19], who also found a steady decrease in pHPh value during storage of 315 

cassava chips, cassava flour, yam chips and yam flour for three months. The pH , an indication 316 

of microbial proliferation and loads The pH observed value could help in control of microbial 317 

load in the flour since it is a indication of microbial proliferation [23]. 318 
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Table 7: Effect of Storage Conditions (Relative Humidity, Packaging material and Time) on the pH of Maize-Soy Flour Blend  319 

Key: LDPE: Low density polyethylene, HDPE: High density polyethylene, Superscript: Separation of mean for months Subscript: 320 

Separation of means for packaging material321 

   Storage Time (in Months)  

Relative Humidity Packaging 0 1 2 3 4 LSD 

57 LDPE 5.21a
a±0.01 5.05a

a±0.07 4.86ab
c±0.02 3.45c

c±0.00 3.45c
c±0.01 0.56 

HDPE 5.21a
a±0.01 5.18a

a±0.03 5.14a
a±0.07 4.15b

b±0.12 3.80c
b±0.09 0.56 

No Packaging 5.21a
a±0.01 5.14a

a±0.35 5.01b
b±0.10 4.26b

a±0.08 4.26b
a±0.03 0.56 

        

82 LDPE 5.21a
a±0.01 5.13a

a±0.21 4.72ab
c±0.01 3.81c

b±0.06 3.71c
a±0.01 0.56 

HDPE 5.21a
a±0.01 5.20a

a±031 5.07a
a±0.14 3.99b

c±0.01 3.64b
b±0.12 0.56 

No Packaging 5.21a
a±0.01 5.18a

a±0.01 4.90a
b±0.02 3.75b

c±0.35 3.66b
b±0.07 0.56 

LSD  0.07 0.07 0.07 0.07 0.07  
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3.1.8 Effect storage on the Titratable Acidity content of soy supplemented maize flour blend.  322 

The tTitratable aAcidity values of the freshly sample and stored values are shown in 323 

Ttable 8.  324 

  There was a steady increase in tTitratable aAcidity values during the storage months 325 

(samples became more acidic). The lowest increase for tTitratable aAcidity in rRelative humidity 326 

of 57% was recorded in samples in nNo packaging materials and highest increase in sSamples 327 

high density polyethylene. The lowest increase for tTitratable aAcidity in rRelative humidity of 328 

82% was recorded in samples inwith high density polyethylene and highest increase was found 329 

in Samples with No packaging materials. These finding are in agreement with earlier studies 330 

[18], whowhich also found higher tTitratable aAcidity value in low density polyethylene than in 331 

high density polyethylene during the storage of pupuru for 24 weeks.  332 

 For samples with no low-density polyethylene, the samples at rRelative humidity of 57% 333 

was recorded as samples with the lLowest tTitratable aAcidity values after storage while 334 

samples storage under rRelative humidity of 82% had the higher tTitratable aAcidity values. 335 

 For samples with no high-density polyethylene, the samples at rRelative humidity of 82% 336 

was recorded as samples with the lLowest tTitratable aAcidity values after storage while 337 

samples storage under rRelative humidity of 57% had the higher tTitratable aAcidity values. 338 

For samples with no pPackaging material, the samples at rRelative humidity of 82% was 339 

recorded as samples with the lLowest tTitratable aAcidity values after storage while samples 340 

storage under rRelative humidity of 57% had the higher tTitratable aAcidity values . 341 

There was an increase in tTitratable aAcidity during storage irrespective of packaging 342 

materials. The increase in  Titratable Acidity with storage period was also observed by [23], who 343 

found that tTitrabale acidity increase during storage of flours from soaked, malted and their 344 

blend of millet grains (Pennesitum glacum) for 90 days. 345 
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Table 8: Effect of Storage Conditions (Relative Humidity, Packaging material and Time) on the Titrable Acidity of Maize-Soy Flour 346 

Blend  347 

 Key: LDPE: Low density polyethylene, HDPE: High density polyethylene ,Superscript: Separation of mean for months Subscript: 348 

Separation of means forpackaging material349 

   Storage Time (in Months)  

Relative Humidity Packaging 0 1 2 3 4 LSD 

57 LDPE 0.12c
a±0.01 0.12c

b±0.00 0.13cb
b±0.01 0.15b

c±0.02 0.18±0.01 0.02 

HDPE 0.12c
a±0.01 0.13c

a±0.01 0.13c
b±0.01 0.17ab

b±0.01 0.19a
a±0.02 0.02 

No Packaging 0.12c
a±0.01 0.11c

c±0.02 0.14b
a±0.01 0.18a

a±0.00 0.19a
a±0.01 0.02 

        

82 LDPE 0.12c
a±0.01 0.13b

a±0.02 0.14b
a±0.03 0.16a

b±0.01 0.18a
c±0.01 0.02 

HDPE 0.12c
a±0.01 0.13c

a±0.00 0.13c
a±0.01 0.16b

b±0.01 0.19a
b±0.01 0.02 

No Packaging 0.12c
a±0.01 0.11b

b±0.01 0.14b
a±0.12 0.19a

a±0.00 0.21a
a±0.02 0.02 

LSD  0.01 0.01 0.01 0.01 0.01  
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4. CONCLUSION 350 

The result of study showed that the Iincrease in moisture content was directly 351 

proportional to the increase in storage time, conversely a decrease in protein, carbohydrate, 352 

ash, fibre and fat content was observed with increased storage time. 353 

The pH of the samples decreased with an increase in the storage time. An inverse 354 

relationship was observed for tTitratable acidity.      355 
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