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Abstract: Nowadays, urbanization and smaller households are influencing Filipino consumers in procuring convenience 
food products. As a convenience food and a potential staple food, saltine crackers were made in this study by combining Job’s 
tear (adlay) flour (Coix lacryma-Joba L.) and all-purpose flour to develop an improved convenience food product with high 
nutritional quality. All Purpose flour was added in different levels to Job’s tear flour making four (4) treatments (0, 15, 30 and 
45% w/w) in the production of saltine crackers. The moisture, pH and ash content of the products were analyzed. The results of 
the test shows a significant difference in its ash content (%) which ranges from 3.10-3.20%, pH from 6.27-7.23 and moisture 
content (%) 1.37-10.47%. T4 (45%) contains the highest moisture which means that the higher adlay flour added as composite, 
the higher the moisture content. T3 (30%) shows the highest in ash content which is 3.20% and is primarily due to the ratio of 
the amount of all-purpose flour and adlai flour in the mixture. The sensory acceptability of the Adlay Saltine Crackers 
correspondingly shows a significant difference wherein T3 (30%) has the highest sensory score in terms of overall 
acceptability. T3 (30%) is also the most acceptable in terms of color, aroma and texture while T4 (45%) is the least acceptable 
in terms of its sensory properties. 
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1. Introduction 

Job’s tear (Coix Lacryma-joba L.), also known as 
Adlay/Adlai in Mindanao, has obtained popularity in food 
researches not only in the Philippines but around the 
world [1]. Philippines is a tropical country that is 
dependent on grains as the staple food of its citizens. 
Many types and varieties of grains are grown in the in the 
world with rice as the second leading grain following corn 
[2]. Wide array of Adlay products around globe ranging 
from food, beauty care up to fashion are available. 
Belonging to same family of rice, corn and wheat, Job’s 
tear is considered as a grass under Poecea family [3]. 

When compared to corn and rice, Adlay has a higher 
content of macronutrient (carbohydrates, protein, fat), 
minerals (Calcium, Phosphorus, Iron), B- vitamins 
(Niacin, thiamin and Riboflavin) and dietary fiber [4]. 
Adlay also has reportedly been a good source of potent 
antioxidants and phytochemicals which are good for the 
body [5, 6]. Crackers can be considered as “emergency 
food”, “convenience food” or a “Grab-and-Go” type of 
food. Collins Dictionary defined these foods as something 
that is pre-prepared and requires little or no cooking 
thereby making readily available for consumption. It is a 
part of the usual diet and may be equivalent to rice in 
terms of its caloric content but is dependent also on the 
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amount per serving. Various brands of crackers that claims 
different types of health benefits are widespread in the 
market. Recorded studies that uses minimally processed 
Adlay in single form or combination with other grains are 
already performed in butter cakes [7] and formulated rice-
like grains [8]. 

The general objective of this study is to develop and assess 
the quality of Adlai Saltine Crackers. Specifically this study 
aims to assess the physico-chemical characteristics of the 
product and evaluate the sensory attributes in terms of color, 
aroma, taste and overall acceptability of the Adlai Saltine 
Crackers. 

2. Methodology 

2.1. Materials 

The Adlay grains were procured at Northern Mindanao 
Integrated Research Center (NOMIARC), Dalwangan, 
Malaybalay City, Bukidnon. All the other ingredients such 
as the All-purpose flour, butter, salt, baking soda, sugar 
and commercial yeast were purchased from the local 
market. 

2.2. Preparation of Job’s Tear Flour 

The preparation of the Job’s tear flour followed the dry 
milling process wherein the grains were sorted, ground into 
fine powder and sieved and kept in a tight container [9]. 

2.3. Formulation of Saltine Cracker Containing Job’s Tear 

Flour 

The formulations used for preparation of crackers are 
outlined in Table 1. The crackers were prepared with the 
incorporation of Job’s tear flour in 0, 15, 30, 45% 
concentrations [10]. The use of sponge and dough method in 
making the saltine crackers was according to the method 
described by Han et al. (2010) [11]. The All-purpose flour, 
baking soda and other ingredients were weighed accurately. 
The dough was obtained through mixing the dry and liquid 
ingredients and allowing it to rest for 10 minutes before 
rolling out into uniform thickness [12]. The dough were cut 
out into rectangular shape and placed on paper lined pans 
about 1 inch apart and baked in a batch oven at 175 °C for 10 
minutes. The crackers were cooled to ambient temperature 
and packed. 

Table 1. Formulation of crackers. 

Ingredients (g) 

Formulation 

T1 0% T2 15% T3 30% T4 45% 

Sponge Dough Sponge Dough Sponge Dough Sponge Dough 

Flour 162.5 87.5 85 15 70 30 55 45 

Water 65.5 0 62.5 0 62.5 0 62.5 0 

Yeast 1 0 1 0 1 0 1 0 

Shortening 0 27.5 0 27.5 0 27.5 - 27.5 

Salt 0 4.5 0 4.5 0 4.5 - 4.5 

Baking Soda 0 1.1 0 1.1 0 1.1 - 1.1 

 

2.4. Physicochemical Analyses 

The physicochemical properties of the Adlay crackers in 
four different treatments each with three (3) replicates were 
analyzed for moisture content, pH and ash content. The 
analysis was done at Soil and Plant Analysis Laboratory, 
Central Mindanao University. 

2.4.1. Sensory Analysis 

Sensory Evaluation was done by assessing the crackers 
using the acceptability test method by means of a 9-point 
hedonic scale. The sensory panel was composed of students 
from the College of Human Ecology, Central Mindanao 
University, Bukidnon. A total of 10 trained respondents were 
asked to evaluate the Adlay Saltine Crackers based on its 
color, aroma, taste, and overall acceptability. Each of the 10 
panelists evaluated all of the three treatments allowing breaks 
in between. The design was replicated 3 times thus gathering 
a total of nine (9) data set from each panelist [13, 14]. 

2.4.2. Statistical Analysis 

The data from sensory evaluation and physicochemical 
analyses were subjected to statistical analysis using ANOVA 

and comparison of means were done using Tukey’s HSD test 
through the software SPSS ver. 20 (SPSS Inc., Chicago, 
USA). P < 0.05 indicated the statistical significance of the 
data. Results were also displayed as mean ± standard error 
[15]. 

3. Results 

Table 2 shows the triplicate means of the physicochemical 
analysis of the four (4) treatments 100:0, 85:15, 70:30, and 
55:45 with their respective standard error. The 
physicochemical analyses performed were moisture content, 
pH and ash. 

Table 2. Physicochemical composition of Adlay crackers. 

Treatment % Moisture pH % Ash 

T1 (control) 1.37 ± 0.42a 6.27 ± 0.08a 3.18 ± 0.08a 
T2 (15%) 3.94 ± 0.41b 6.68 ± 0.06b 3.16 ± 0.07a 
T3 (30%) 3.93 ± 0.70b 6.77 ± 0.06b 3.20 ± 0.12a 
T4 (45%) 10.47 ± 0.31c 7.23 ± 0.02c 3.10 ± 0.05a 

*Means carrying same letters in a column for each factor do not differ 
significantly (p<0.05). 
*Means for groups in homogeneous subsets are displayed. 
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Table 3. Sensory Evaluation. 

Treatment Color Aroma Texture Flavor Overall Acceptability 

T1 (control) 7.60 ± 0.12ab 8.17 ± 0.15a 7.87 ± 0.13a 7.63 ± 0.13b 7.83 ± 0.11ab 
T2 (15%) 6.90 ± 0.24b 7.67 ± 0.16a 7.00 ± 0.17b 7.73 ± 0.13ab 7.27 ± 0.17b 
T3 (30%) 8.03 ± 0.11a 7.60 ± 0.21a 7.77 ± 0.14a 8.23 ± 0.10a 8.33 ± 0.14a 
T4 (45%) 5.10 ± 0.25c 6.13 ± 0.24b 4.77 ± 0.22c 6.00 ± 0.19c 4.97 ± 0.23c 

*Means carrying same letters in a column for each factor do not differ significantly (p<0.05). 
*Means for groups in homogeneous subsets are displayed. 

 

Figure 1. Sensory Evaluation Histogram. 

4. Discussion 

4.1. Moisture Content 

One of the most essential analyses performed on food is 
moisture assay since water is a major constituent of most 
food products. Stability and shelf life of food products is 
greatly affected by moisture [15]. When foods had less 
moisture or dehydrated, microorganisms cannot grow and 
foods will not spoil [16]. Table 1 shows that the control (T1) 
has the least moisture content, followed by T2 and T3 
respectively. T4 was found to be the highest in terms of 
moisture content. The high moisture content of treatment 4 
closely relates to the study of Chhabra and Gupta (2015) [6] 
in which the moisture of adlay grains comprises 10.83%. It is 
evident in Table 1 that the higher adlay flour added as 
composite, the higher the moisture content which is due to 
the adlay’s high protein content [17, 18]. Proteins found in 
adlay grains could enhance the molecular interactions 
between protein and protein, or protein and starch by heat. 
Hydration of water may be obstructed and could reduce the 
swelling volume of starch granules [19]. According to the 
study of Červenka et al. (2008) [20], analysis through linear 
regression revealed that the value of aw for biscuits is 
significantly influenced by moisture and total protein content. 
High moisture content considerably affects the shelf life of 
the product and influences mainly the rheological properties 
of the final product [21-23]. 

4.2. pH Analysis 

In the case of pH content, data revealed that there were 
significant differences among the treatments except between 
15% and 30% levels (p<0.05). In addition, the pH of the 
crackers slightly increased as the levels of JTF increased. 
Peñaflor and Peralta (2014) [24] stated that the type of cooking 
process can either decrease or increase the pH after processing 
depending on the composition of the food product. According 
to Pizzinato, A. & Hoseney, R. (1980) [25], the addition of 
yeast adjusts the pH that allows enzymatic conditioning of the 
dough and also improves the flavor and texture of the finished 
crackers. Dough maturation is accomplished by the chemical 
reaction of yeast that produced alcohols and acids on protein of 
the flour. The increase in pH is suggestively associated with 
the Job’s tear flour high protein content [21]. 

4.3. Ash Analysis 

Ash is considered to be the mineral material in flour. Job’s 
tears flour contains minerals such as magnesium, calcium, 
phosphorus, and traces of iron [6]. The highest recovered ash 
content comes from treatment 3 (30%) which is 3.20%. It is 
primarily due to the ratio of the amount of all-purpose flour 
and adlai flour in the mixture. The ash content of wheat 
ranges from 1.50 to 2.00%. Pure endosperm is estimated to 
contain about 0.35% ash. Considering that the wheat kernel 
has 80% endosperm, it clearly shows that the non-endosperm 
parts of the kernel contains high amount of ash than the 
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endosperm. The adlay’s ash contents that were presented 
were also in lined with the study of Jomduang and 
Bunthawong (2018) [26] which indicates that Black Job’s 
tears grains contained 2.12-2.29% ash and white Job’s tears 
grains contained 0.33-0.69% ash. 

4.4. Sensory Evaluation 

Saltine Crackers incorporated with different levels of Job's 
tears flour were evaluated for their sensory qualities and 
general acceptability. A 9-point hedonic scale was used in 
comparing the different prepared crackers [14, 27]. All 
treatments of the saltine Job's tears crackers were subjected 
to sensory evaluation resulting to acceptability scores ranging 
from 8 - 4 which means like very much to dislike slightly. 
The most pleasing in all four (4) treatments in terms of color 
was T3 which had a score of 8 followed by the control, then 
the T2 and the least acceptable being T4. In terms of Aroma, 
the most desirable was the control, followed by T2, then T3 
with T4 the least desirable. The control also had the most 
acceptable texture, followed by the T3, then T2 and the least 
accepted texture being T4. In terms of flavor, T3 was the 
most favorable, followed by the T1 or the control, then T2 
and T4 being disliked slightly by the respondents. 

5. Conclusion 

Job’s tear flour (Coix lachryma-Jobi L.) was incorporated to 
all-purpose flour in the development of saltine crackers to 
improve the nutritional quality of the product. All Purpose 
Flour was substituted with different levels of Job’s tear flour in 
four (4) treatments (0, 15, 30 and 45% w/w) to produce saltine 
crackers. The moisture, pH and ash content were analyzed. 
The ash content (%) ranged from 3.10-3.20%, pH from 6.27-
7.23 and moisture content (%) 1.37-10.47%. The sensory 
acceptability of the Adlay Saltine Crackers ranged from 4-8 
which can be decoded to dislike slightly to like very much. 
The addition of Adlay flour at level 15% showed only minute 
effect to the physicochemical properties of crackers. On the 
other hand, level 45% showed significant differences on the 
pH content. Moisture content was found to be greater as the 
level of Adlay flour increased which indicates that the higher 
level of adlay flour is added, the more its stability is 
compromised. High moisture content foods tend to spoil easily 
and therefore must be handled well. Sensory evaluation of 
crackers revealed that in terms of flavor and color, T3 (30%) 
had the most accepted score. When it comes to the aroma and 
texture, the control (T1) had the most accepted score out of the 
four (4) treatments. Overall acceptability revealed that the 
30:70 ratio of Adlay to all-purpose flour was the most accepted 
among the treatments presented. 
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