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INTRODUCTION 

            Pinto beans are very good source of nutrients, as most other pulses. These are excellent sources of 
molybdenum (128.25 mcg/171 grams); fiber; folate;   tryptophan and manganese  
( 14.71 g.; 294.12 mcg, 0.17 g.; and 0.95 g. per 171 grams cooked beans, respectively). Pinto beans are also 
good sources of protein, phosphorous, iron, magnesium, potassium, copper and vitamin B1. Certain 
“phytonutrients” shown to be helpful in prevention of some cancers, including stomach cancer are also 
provided in important amounts by pinto beans. These phytonutrients include cinnamic acids, 
secoisolariciresinol, and coumestrol. In addition, pinto beans lowers  cholesterol due to the beans’ high 
fiber content and prevents blood sugar levels from rising too rapidly after a meal. 
           A cup of cooked pinto beans provides 58% of the recommended daily intake for fiber. Soluble fiber 
forms a gel-like substance in the digestive tract that combines with bile ( which contains cholesterol) and 
ferries it out of the body. Research studies have shown that insoluble fiber not only helps to increase stool 
bulk and prevent constipation, but also helps prevent digestive disorders like irritable bowel syndrome and 
diverticulosis. 
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Pinto beans was successfully added to main dishes as whole beans. This is the bean most commonly used 
for refried beans ( fresh or canned). It has a scientific name of Phaseolus vulgaris  ( in Spanish frijol pinto 
literally means “speckled beans”) and named for its mottled skin. It is the most common bean in the United 
States and Northwestern Mexico. This is most often eaten whole in broth or mashed and refried. Either 
whole or mashed, it is a common filling for burritos. The young pods may also be harvested and cooked as 
green pinto beans. 
    Several studies had been conducted on the pinto beans’ nutrient content, functional properties and 
its application . However, its large percentage of application to a specific local product have to be 
further explored to get the full benefit of its nutrient on a per serving per product basis. It is in this context 
that this study was conducted with the end in view of utilizing  a large quantity of pinto beans as a filling in 
a local product like “hopia”. Such large utilization may give full benefit of enjoying the nutrients  present  
in “hopia”.  
BACKGROUND OF THE STUDY 

     In response to the rising demand from health conscious consumers for nutritious but affordable 
food products, the food industry is now focused on new raw materials that can provide health benefits with 
good texture, taste and other sensorial qualities. Pinto bean flour  may fit these needs due to its excellent 
nutritional profile. In line with this, COMQUEST, a leading supplier of food ingredients, in collaboration 
with Agrisource, embarked on product and market development activities using pulses as the main raw 
materials in several parts of the globe, specifically in Asia, Africa and Latin America, pulses being one the 
main sources of nutrition for millions of people in a number of developing and underdeveloped 
communities. 
RESEARCH OBJECTIVES: 

       The main objective of this study was to utilize bean flours either as extenders or substitutes for 
“hopia” fillings. Specifically, it sought to answer the following: 

1.What is the maximum level of incorporation of the bean flours in the “hopia” filling? 
2.What is the acceptability of the “hopia” with bean flour fillings in terms of the following sensory 

attributes: 
2.1 Appearance 
2.2 Color 
2.3 Texture 
2.4 Flavor 
2.5 Odor 
2.6 General acceptability? 

3.What is the proximate composition of the  most acceptable bean flour “hopia” ? 
4.What is the percentage of RENI  satisfied by the most acceptable finished product? 
5.What is the direct material cost of the most acceptable “hopia” formulation?  

REVIEW OF LITERATURE: 

The pinto bean (Spanish: frijol pinto, literally "speckled bean"; Portuguese: feijão carioca, literally 
"carioca bean") is named for its mottled skin (compare pinto horse), hence it is a type of mottled bean. It is 
the most common bean in the United States and northwestern Mexico, and is most often eaten whole in 
broth or mashed and refried. Either whole or mashed, it is a common filling for burritos. The young pods 
may also be harvested and cooked as green pinto beans. 

This is the bean most commonly used for refried beans (fresh or canned) and in many dishes. Rice 
and pinto beans served with cornbread or corn tortillas are often a staple meal where meat is unavailable; the 
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amino acids in this combination make it a complete protein source. This variety is often used in chili con 
carne, although the kidney bean, black bean, and many others may also be used in other locales. 

Pinto beans are commonly eaten beans in Brazilian cuisine (legumes, mainly common bean, are a 
staple food everywhere in the country, cultivated since 3000BC, along with starch-rich foods, such as rice, 
manioc, pasta and other wheat-based products, polenta and other corn-based products, potatoes and yams). 
There, it is called feijão carioca, probably due to its color, which resembles the skin phenotype of some 
suntanned white people, mildly swarthy and freckled, as many White Brazilians from Rio de Janeiro — 
other ways Brazilians use to call common bean varieties are feijão preto, feijão mulato and feijão branco, 
literally black, mulatto and white beans then open to comparisons with human "races" and phenotypes 
(nevertheless, the newly introduced or recently rediscovered red beans are called feijão vermelho in 
Portuguese as literal translation from English, and Brazilians are not used to yellow beans so far). 
             In the southeastern part of the United States, pinto beans were once a staple of the people, especially 
during the winter months. Some churches in rural areas still sponsor "pinto bean suppers” for social 
gatherings and fund raisers. 

                                       
                                        Figure 1. Alubia Pinta Alavesa 

     The alubia pinta alavesa, or the "Alavese pinto bean", a red variety of the pinto bean, originated 
in Añana, a town and municipality located in the province of Álava, in the Basque Country of northern 
Spain. In October, the Feria de la alubia pinta alavesa (Alavese pinto bean fair) is celebrated in Pobes 
(http://www.hiru.com/es/asialdia/aisia_07_02_04html)  
Pinto bean varieties include: 

• Burke 
• Othello 
• Maverick 
• Sierra 
Studies have indicated pinto beans can help reduce cholesterol levels 

(http://www.jacn.org/cgi/content/full/26/3/243.).. 

Kidney beans 

                        Table 1. Kidney Beans, raw 

                                       Nutritional value per 100 g (3.5 oz) 

          Energy 1,393 kJ (333 kcal) 

                         Carbohydrates 60 g 

                                  - Sugars                     2 g 

                       - Dietary fiber 15 g 

     Fat 1 g 

          Protein 24 g 

       Water 12 g 

                    Pantothenic acid (B5) 0.8 mg (16%) 
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                    Folate (vit. B9) 394 µg (99%) 

                    Calcium 143 mg (14%) 

                    Iron 8 mg (62%) 

                    Magnesium 140 mg (39%) 

                    Potassium 1406 mg (30%) 

                    Zinc 3 mg (32%) 

Percentages are relative to US recommendations for adults. 
Source: USDA Nutrient Database 

 

                                         
                                               Figure 2. Red kidney Beans 

The kidney bean, otherwise called the chili bean, with its dark red skin, is named for its visual 
resemblance in shape and colour to a kidney. Kidney beans are also known as red beans,  although this can 
confuse it with other beans that are red, such as azuki beans. Red kidney beans (rājmā in Hindi and Punjabi) 
are an integral part of the cuisine in northern region of India. Red kidney beans are used in New Orleans and 
much of southern Louisiana for the classic Monday Creole dish of red beans and rice. The smaller, darker 
red beans are also used, particularly in Louisiana families with a recent Caribbean heritage. They are a 
common ingredient in chili con carne. Small kidney beans used in La Rioja, Spain, are called caparrones 
(http:///www.whfoods.com/genpage.php?pfriendly=1&mame=foodspice&dibid=87) 

   Kidney beans, and some others, are toxic if not heated at boiling point for at least 10 minutes. 
White beans 

                                                 
                                                  Figure 3. Cannellini Beans 

    The small, white navy bean, also called pea bean or haricot, is particularly popular in the United 
Kingdom and the US, featured in such dishes as baked beans and even pies, as well as in various soups such 
as Senate bean soup (http://www.senate.gov/reference/reference_item/bean_soup.htm). Consumption of 
baked beans has been shown to lower total cholesterol levels and low-density lipoprotein cholesterol 
(Winham and Hutchins, 2007). This might be at least partly explained by high saponin content of navy bean. 
Saponins also exhibit antibacterial and anti-fungal activity, and have been found to inhibit cancer cell 
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growth. Furthermore, navy bean is the richest source of ferulic acid and p-coumaric acid among the common 
bean varieties (Luthria and Corrales, 2006). 
                In Costa Rican cuisine, white beans are exclusively used in dishes containing pork meat. 
Navy bean varieties include: 

• Great Northern 
• Rainy River 
• Robust 
• Michelite 
• Sanilac 
       Other white beans include cannellini, a popular variety in central and southern Italy, which is 

related to the kidney bean, and like the kidney bean, it has higher levels of the toxin lectin 
(phytohaemagglutinin). Two notable Greek types of giant white beans exist, the gígantes (Greek: γίγαντες, 
giants) and the eléfantes (ελέφαντες, elephants), which are more than twice as big as regular beans, taste 
slightly sweeter, and are favored for baking. These beans are white types of the Phaseolus coccineus runner 
bean. They are produced in a specific part of northern Greece (protected label), but can be found throughout 
the country. 

        Bean is a common name for large plant seeds of several genera of the family Fabaceae (alternately 
Leguminosae) used for human food or animal feed. 

        The whole young pods of bean plants, if picked before the pods ripen and dry, are very tender and 
may be eaten cooked or raw. Thus the term "green beans" means "green" in the sense of unripe (many are in 
fact not green in color). In some cases, the beans inside the pods of "green beans" are too small to comprise 
a significant part of the cooked fruit. 

  The term "bean" originally referred to the seed of the broad bean, but was later expanded to include 
members of the genus Phaseolus, such as the common bean and the runner bean, and the related genus 
Vigna. The term is now applied generally to many other related plants such as soybeans, peas, chickpeas 
(garbanzos), vetches, and lupins. 

   "Bean" can be used as a synonym of "pulse," an edible legume, though the term "pulses" is usually 
reserved for leguminous crops harvested for their dry grain, and usually excludes crops used mainly for oil 
extraction (such as soybeans and peanuts) or those used exclusively for sowing purposes (such as clover and 
alfalfa). Leguminous crops harvested green for food, such as snap peas, snow peas, and so on, are classified 
as vegetable crops.   

  In English usage, the word "bean" is also sometimes used to refer to the seeds or pods of plants that 
are not in the family leguminosae, but which bear a superficial resemblance to true beans--for example 
coffee beans, castor beans and cocoa beans (which resemble bean seeds), and vanilla beans (which resemble 
the pods). 
History 

      Beans are one of the longest-cultivated plants. Broad beans, in their wild state are the size of a 
small fingernail, the seeds were gathered in Afghanistan and the Himalayan foothills. In a form improved 
from naturally occurring types, they were grown in Thailand already since the early seventh millennium 
(BC), predating ceramics. They were deposited with the dead in ancient Egypt. Not until the second 
millennium BC did cultivated, large-seeded broad beans appear in the Aegean, Iberia and transalpine 
Europe. In the Iliad (late-8th century) is a passing mention of beans and chickpeas cast on the threshing 
floor.[ 

      The oldest-known domesticated beans in the Americas were found in Guitarrero Cave, an 
archaeological site in Peru, and dated to around the second millennium BCE.  
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    Beans were an important source of protein throughout Old and New World history, and still are 
today. There are over 4,000 cultivars of bean on record in the United States alone. 

    Most of the kinds commonly eaten fresh come from the Americas, being first seen by a European 
when Christopher Columbus, during his exploration, of what may have been the Bahamas, found them 
growing in fields. Five kinds of Phaseolus beans were domesticated by pre-Columbian peoples: common 
beans (Phaseolus vulgaris) grown from Chile to the northern part of what is now the United States, and lima 
and sieva beans (Phaseolus lunatus), as well as the less widely distributed teparies (Phaseolus acutifolius), 
scarlet runner beans (Phaseolus coccineus) and polyanthus beans (Phaseolus polyanthus). One especially 
famous use of beans by pre-Columbian people as far north as the Atlantic seaboard is the "Three Sisters" 
method of companion plant cultivation: 

      On the east coast of what would come to be called the United States, some tribes would grow 
maize (corn), beans, and squash intermingled together, a system which had originated in Mexico. The corn 
would not be planted in rows as it is today, but in a checkerboard/hex fashion across a field, in separate 
patches of one to four stalks each. 

       Beans would be planted around the base of the developing stalks, and would vine their way up 
as the stalks grew. All American beans at that time were vine plants, "bush beans" having been bred only 
more recently. The cornstalks would work as a trellis for the beans, and the beans would provide much-
needed nitrogen for the corn. 

     Squash would then be planted in the spaces between the patches of corn in the field. They would 
be provided slight shelter from the sun by the corn, and would deter many animals from attacking the corn 
and beans because their coarse, hairy vines and broad, stiff leaves are difficult or uncomfortable for animals 
such as deer and raccoons to walk through, crows to land on, etc. 

     Dry beans come from both Old World varieties of broad beans (fava beans) and New World 
varieties (kidney, black, cranberry, pinto, navy/haricot). 
Types 

Table 2. Beans ( average) Canned, Sugar free 

Nutritional value per 100 g (3.5 oz) 

Energy 
334 kJ (80 kcal) 

Carbohydrates 
10.5 g 

Fat 
0.5 g 

Protein 
9.6 g 

Percentages are relative to US recommendations for 
adults. 

There are many bean types, including: 
• Vicia 

o Faba or broad bean 

                        
                          Figure 4. Vica Faba or Broad Beans 
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known in the US as fava beans 
• Vigna  

o Aconitifolia or Moth bean 
o Angularis or azuki bean 
o mungo or urad bean 
o radiata or mung bean 
o umbellatta or ricebean 
o unguiculata or cowpea (includes the black-eyed pea, yardlong bean and others) 

• Cicer  
o arietinum or chickpea (also known as the garbanzo bean) 

• Pisum  
o sativum or pea 

• Lathyrus 
• Lathyrus sativus (Indian pea) 
• Lathyrus tuberosus (Tuberous pea) 
• Lens  

o culinaris or lentil  

                                
                                            Figure 5. Lentils 

• Lablab  
o purpureus or hyacinth bean  

                         
                                       Figure 6. Hyacinth Beans 

• Phaseolus  
o acutifolius or tepary bean 
o coccineus or runner bean 
o lunatus or lima bean 
o vulgaris or common bean (includes the pinto bean, kidney bean, caparrones, and many 

others) 
• Glycine  

o max or soybean 
• Psophocarpus  

o tetragonolobus or winged bean  
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                                              Figure 7. Psophocarpus  Tetragonolobus  

                                                            (winged bean) 

• Cajanus  
o cajan or pigeon pea 

• Stizolobium  
o spp or velvet bean 

• Cyamopsis  
o tetragonoloba or guar 

• Canavalia  
o ensiformis or jack bean 
o gladiata or sword bean 

• Macrotyloma  
o M. uniflorum or horse gram 

• Lupinus or Lupin  
o L. mutabilis or tarwi 
o Lupinus albus or lupini bean 

• Erythrina  
o E. herbacea or Coral bean 
o Jelly Beans 

Toxins 

Some kinds of raw beans, especially red and kidney beans, contain a harmful toxin (lectin 
phytohaemagglutinin) that must be removed by cooking. A recommended method is to boil the beans for at 
least ten minutes; undercooked beans may be more toxic than raw beans. Cooking beans in a slow cooker, 
because of the lower temperatures often used, may not destroy toxins even though the beans do not smell or 
taste 'bad (though this should not be a problem if the food reaches boiling temperature and stays there for 
some time)(http0://www.fda.gov?Food?foode  
Safety?FoodborneIllnessFoodbornePathogensNaturalToxins/BadBugBook/ucm071092.htm). 

Fermentation is used in some parts of Africa to improve the nutritional value of beans by removing 
toxins. Inexpensive fermentation improves the nutritional impact of flour from dry beans and improves 
digestibility, according to research co-authored by Emire Shimelis, from the Food Engineering Program at 
Addis Ababa University. Beans are a major source of dietary protein in Kenya, Malawi, Tanzania, Uganda 
and Zambia.  
Nutrition 

Beans have significant amounts of fiber and soluble fiber, with one cup of cooked beans providing 
between nine and 13 grams of fiber. Soluble fiber can help lower blood cholesterol. Beans are also high in 
protein, complex carbohydrates, folate, and iron.  
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energy use ) and then returned to the system. Feedback is reusing output  as input back into the system for 
validation or correction (Hood, 2010). 

              Input           Process           Output 

         Profile of bean flours:       Product formulation &               Highly acceptable, 

Functional properties             standardization             nutritious and  

Nutrient contents       Acceptability Testing                    affordable bean 

Basic hopia and filling           Statistical Analysis               hopia,i.e. pinto, red    

formulation                              Computation of direct                   and small white beans  

  Profile of commercial                          material costs           

    hopia brands 

                                                                          

     

           Feedback    

Figure 9. The Research Paradigm of the Study Showing the Relationships of the Variables  
In this particular study, as  shown in Figure 9  in the research paradigm using the I-P-O model the 

inputs (i.e. independent variables) included the profile of the bean flours particularly the functional 
properties and the nutrient contents of the bean flours, the basic “hopia” formulation (i.e. crust and the 
filling) and the profile of the commercial “hopia” brands. The processes involved were product formulation 
and standardization, sensory evaluation of the formulated products, statistical treatment of the sensory panel 
scores, proximate analysis of the acceptable formulations and computation of the RDA/RENI satisfied by 
the developed acceptable hopia products and determination of the direct material costs of the final products. 
Phase I. Product Development 

• Profiling of Commercial “Hopia” Products  

 Prior to the formulation phase, profiling of five (5) commercially available “hopia” products was 
conducted, results of which were  used as basis in establishing the finished product specifications of  the 
experimental   samples. The five (5) brands selected to be profiled  were Eng Bei Tin ( 2 samples), 
Goldilocks, Polland,  Holland and Salazar (Table 5). Net weights of the commercial “hopia” ranged from 
150 grams – 225 grams at 4 – 6 pieces per pack and approximately 38 – 40 grams per piece. The prevailing 
prices per pack was from P40 - 56. Each piece had a physical dimension of 5.0 – 5.5. cm x  2.0 m- 2.5 cm 
diameter and height. Chemical analyses was only limited to TSS and pH. Results showed that the “hopia” 
samples had a TSS range of  13-15oB, 25-34oB and 20-25pB  for the crust, filling and mixture (crust and 
filling), respectively. On the other hand, the pH of the samples were between 6.7 – 6.9 leaning on the basic 
side.    

• Formulation and Standardization 

In the formulation phase, the profiles of the commercial brands were used as the standards of the 
finished product specifications for each of the attributes and indicators analysed.  Series of trials were 
conducted at the Food Technology Food Laboratory of the School of Food Science and Technology, The 
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Philippine Women’s University. Table 6 presents the different experimental lots showing  the ingredient 
formulations used in the study. Three (3) types of bean flours were used in the preparation of “hopia” 
fillings, namely: pinto bean flour, red kidney bean flour and small white navy bean flour. All the bean 
flour requirements were provided by COMQuest, Inc. In the preliminary trials  butter was used  in the 
original formulation. However, because of its high cost, this was replaced by either vegetable oil,  corn 
oil or combination of the vegetable oil and corn oil The ingredient substitution was effected not only to 
decrease the cost but also to enhance  the flavor imparting a distinct taste to the finished product. Only 
the filling formulation was subjected to modifications (different types of bean flours). Three (3) 
experimental lots were prepared, namely: 100% pinto bean flour; 100% red kidney bean flour and 100% 
small white navy bean flour. In the preparation of the flaky crust, the basic formulations for the dough, 
roll-in-fat and egg wash remained constant throughout the experimentation phase. 

              The steps in the preparation of the bean “hopia”  are  as follows: 
a. Filling 

• Weigh all the ingredients needed for “hopia” filling. 

• Mix together oil, sugar, salt alternately with all purpose flour and 
pinto/other bean flours. 

• Cook (approx. 65oC) with constant stirring over moderate fire until desired consistency is 
reached. 

• Remove from fire and set aside. 
      
Table 5 . Profile of Selected “Hopia” Products Available in the Commercial Market 

Particulars  Eng Bei 

Tin 
Yellow 

Mungbean  

Eng Bei 

Tin 
Red 

Mungbean  

Goldilocks 
Yellow 
Mungbean  

Polland  
Yellow 

Mungbean  

Holland 
Yellow 
Mungbean  

Salazar  
Red 

Mungbean  

Net Wt/pack  150 gms.  150 gms  225 gms  225 gms  220 gms  225 gms  

Pcs/pack  4  4  6  5  5  5  

Wt/pc  38.7 gms  37.7 gms  38.5 gms  39.7 gms  38.7 gms  37.8 gms  

       
Ht/pc  2 cm  2 cm  2.5 cm  2.5 cm  2 cm  2 cm  

Diameter/ 
pc  

5.2 cm  5.2 cm  5.5 cm  5 cm  5 cm  5 cm  

TSS-filling  30oB  26oB  31oB  25oB  34oB  32oB  

TSS-crust  15oB  13oB  15oB     

TSS -mixture  22oB  20oB  25oB     

pH-mixture  6.9  6.91  6.88  6.74  6.98  6.77  

Cost/pack  P36  P40  P45  P45  P40  P40  
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. b. Flaky Crust: Dough  
• Prepare and weigh ingredients needed for “hopia” crust. 

• Mix together all dry ingredients. 

• Make a well and pour water into the well. 
• Mix thoroughly and knead. 

• Add vegetable oil, until it forms a ball. 
• Set dough aside. 
c. Roll-in-Fat 

• Mix together all the roll-in-fat ingredients 

• Set aside until use. 
      d. Flaky crust 

• Roll out the dough into a ½ inch layer. 

• Put the roll-in-fat in the center of the dough. 

• Gather the edges to seal the roll-in-fat. 
• Roll out dough to flatten and fold in thirds. 

• Rest dough inside the chiller for 15 minutes. 

• Flatten dough  and divide into 12 pieces. 
• Collect all the sides to form a ball. 

• Roll out with the smooth side up. 

• Spoon the filling in. 
• Flatten with the smooth side up. 

• Lay the pieces on a baking pan. 

• Brush pieces with egg wash. 

• Bake in a preheated oven (i.e. 400oF) for 15-20 minutes or grill until  golden  
     brown in color. 

• Remove from pan and set aside to cool. 
        Table 6. Percentage Formulation for “Hopia” with Different Types of Bean  

                          (Pinto, Red Kidney and White Small Navy Beans) Fillings 

 
Ingredients Pinto Bean  

Hopia               
Red Kidney 
Bean Hopia 

Small White 
Navy Bean 
Hopia 

Filling (grams)    
Bean Flour   60   60   60 
All Purpose Flour   40   40   40 
Water 110 110 110 
Vegetable Oil   35   -   17.5 
Corn Oil   -   35   17.5 
Refined Sugar   70   70   70.0 
Refined Salt pinch pinch Pinch 

Subtotal (grams) 315.0 315.0 315.0 

Crust: Dough (grams)    
All Purpose Flour 240 240 240 
Vegetable Oil   60   60   60 
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Water   97.50   97.50   97.50 
Salt pinch pinch Pinch 

Subtotal (grams) 398.5 398.5 398.5 

Crust:Roll in Fat (grams)    
All Purpose Flour 120 120 120 
Shortening   52.5   52.5   52.5 

Refined Sugar   30   30   30 
Subtotal (grams) 202.5 202.5 202.5 

Total Formula weight (grams) 916.0 916.0 916.0 

Yield: no. of pieces 21 pieces 21 pieces 21 pieces 
Net Weight per piece 42 grams 42 grams 42 grams 

Egg Wash (grams)    
Egg yolk   60   60   60 
Water   30   30   30 

Subtotal (grams)   90   90   90 

 
The process flow charts for the preparation of the “hopia” components are schematically 
presented in Figures 10 -11. 

• Acceptability Tests/Sensory Evaluation 

             Preliminary trials involved 100% substitution of the mungbean filling with the other types 
of leguminous flours using butter yielded quite satisfactory results in terms of organoleptic 
qualities. However, since cost was one of the consideration in the study butter was replaced with 
cheaper ingredients like vegetable oil and corn oil singly or in combination in the formulation of  
the three variants, i.e. pinto, red kidney beans and small white navy beans.  Hence, the 
experimental lots containing the above ingredients were the ones subjected to sensory evaluations 
to determine the most acceptable formulations. All sensory evaluations were  conducted at the 
Food Technology Laboratory by untrained laboratory taste panel consisting of PWU students, 
faculty members and non-teaching personnel . The taste panel was asked to rate the experimental 
products three (3) times using the 7- and 9- point hedonic scales. This descriptive hedonic scaling 
method is a measure of acceptability gauged from the panel reactions in terms of their degree of 
like or dislike for a given product under a given set of conditions. The evaluators’ reactions are 
indicated by descriptive words on a scale with their corresponding numerical values. The 
borderlines of acceptability were scores of 5 and 7, corresponding to GOOD and LIKE 
MODERATELY for the 7- and 9-point hedonic scales, respectively. The 7-point hedonic scale 
was used to rate the attributes of appearance, color, texture, aroma and flavor while the 9-point 
hedonic scale was used in rating the general acceptability of the products being tested. Mean panel 
scores were computed and then subjected to statistical analysis using the One-Way Analysis of 
Variance (ANOVA) to determine whether experimental samples were significantly different from 
each other. Mean panel scores were graphically presented while  ANOVA (F test) results were 
presented in tables for analysis and interpretation. 
              The numerical and descriptive equivalents of the scales used in rating the products are 
shown below 
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7-point Hedonic Scale                                        9-point Hedonic Scale 

(for appearance, color, texture, aroma                      ( for General Acceptability) 
and flavor) 
7   -       Excellent                                           9   -     Like Extremely 
6   -       Very Good                                         8   -     Like Very Much 
5   -       Good                                                 7   -     Like Moderately 
4   -       Fair                                                   6   -     Like Slightly 
3   -       Poor                                                  5   -     Neither Like Nor Dislike 
2   -       Very Poor                                          4   -     Dislike Slightly 
1   -       Extremely Poor                                  3   -     Dislike Moderately 
                                                                      2   -     Dislike Very Much 
                                                                      1   -     Dislike Extremely 
 
 

Figure 10. Flow Chart for Pinto and Other Bean Hopia Filling

Hopia Filling:

Weigh ingredients Mix alternately with  

APF and Pinto Flour

Cook  until done

(moderate heat)

Pinto  and other Bean Flour Filling
Set aside

 

Figure 11. Flow Chart for Flaky Crust Dough

Weigh ingredients Mix  dry ingredients Make a well

Add water Mix well Knead

Add vegetable oil Form into a ball Set aside
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Figure 12. Process Flow Chart for Flaky
Hopia

Roll out dough
Place roll-in-fat at 

the center
Gather edges  

Seal in roll-in-fatRoll out dough

Roll out dough Flatten Fold in thirds

Rest  (Chiller; 15 mins)Flatten

 

 

Cut Roll out (cut side up) Add filling

Collect all sides to form  a 
ball

Flatten (smooth side up
Place in baking pan

Brush with egg wash Bake in a preheated oven until golden 
brown

(15-20  mins. ;  400oF)

 

 

Phase 2: Shelf-life Study, Proximate Analysis and Computation of the Direct Material Cost  

of the Experimental ”Hopia” Products 

a. Shelf-life Study 

               The most acceptable experimental lots containing fillings made from pinto bean flour 
red kidney bean flour and small white navy bean flour were subjected to shelf-life studies. The 
samples were packed in CXOPP 6 x 9 polyethylene- lined cardboard packaging materials which 
were purchased from a supplier in Bonondo, Manila. These were sealed  and stored at room 
temperature for a period of 7 days (1 week).  Samples were pulled out every 2 days and 
immediately brought to a refutable analytical laboratory ( SGS Phils., Inc.) for moisture and 
microbial analyses. Microbial analysis was only limited to the yeast and mold count. Yeast and 
mold count were performed every four days until the eight day of storage to establish the shelf-life 
of the products. Microbial analysis was stopped when results yielded microbial loads exceeding 
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the minimum standards in terms of colony forming units. 
b. Proximate Analysis 

         For the proximate  analysis, only the “hopia” containing pinto bean flour was subjected to 
specific tests by the same analytical laboratory ( i.e. SGS Phils.) based on AOAC Official 
Methods, 18th Edition, 2005. The analyses included ash, crude fat, crude fiber, crude protein, 
moisture, total dietary fiber (as received) and total sugar (as invert). 

c. Direct Material Cost 

    The direct material costs of the most acceptable formulations containing the three (3) 
variants for fillings were computed and compared. Computations were based on the prevailing or 
as purchased prices of the ingredients in the commercial market. 

 
Phase 3: Theoretical Nutrient Content of Experimental “Hopia” Products 

    Based from the results of the proximate analysis on pinto bean “hopia” conducted by SGS 
Phils., Inc. the comparative theoretical nutrient content of the developed “hopia” products on a 
per piece basis were calculated. The study concentrated on the pinto bean since this is the most 
available pea flour in the market. Likewise, the percentage of RENI satisfied by a piece of the 
pinto “hopia”  was computed in terms of daily requirements for specific nutrients of children 
ages 7-9 years old. 

 
RESULTS AND DISCUSSSION 

 

Phase 1. Product Formulation and Standardization 

 

          The final formulations for the three (3) variants, i.e. pinto, red bean and small white navy 
bean fillings is shown in Table 7. The  crust could  either be grilled or baked with  the flakiness 
attributed to the roll-in-fat ingredients. Each piece of the “hopia” had an average weight of 42 
grams. Preliminary trial results showed that for pinto beans vegetable oil was the most 
acceptable, for red kidney bean flour, corn oil was preferred by the taste panel and for the small 
white navy bean flour, combination of vegetable oil and corn oil in equal proportions was ranked 
as number 1. The mean panel scores for the different trials were graphically presented in Figures 
13-15. 
 
           The three (3) variants of “hopia” were subjected to a final sensory evaluation to determine 
which among the products were the most preferred by the taste panelist and results can be seen in 
Figure 16. Using the same hedonic scales in rating the organoleptic properties, it was revealed 
that in all the sensory attributes the “hopia” with small white navy bean flour filling obtained 
relatively higher mean panel scores compared with “hopia” containing pinto bean flour and  
kidney bean flour fillings. 
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Ingredients Hopia Filling

Bean Flour(Pinto/

Red & White Beans)

17.0

Water 31.3

Refined Sugar 20.0

Vegetable Oil

( or Corn Oil)

20.0

All Purpose Flour 11.4

Iodized Salt 0.3

Shortening -

Total 100%

Yield 12 pcs hopia

gms/pc

 

         Figure 13. Mean Panel Score
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formulations. The type of shortening used was not a significant factor in the product’s 
acceptability. The panelists’ choice for the most acceptable formulation was to a greater extent 
based on the taste and general acceptability of the various experimental lots evaluated. 
             
Table 8, ANOVA for Sensory Attributes of Pinto Bean “Hopia” with Different Shortening Agents 

 ________________________________________________________________________ 
Source of Variance      df           SS             MS              Fomp           Ftab(5% level) 
_________________________________________________________________________ 
       Formulations        2            0.0654      0.0327         0.022n.s.         3.59 
       Attributes              5          15.164       3.032  
      Total                       7          15.63 
________________________________________________________________________________
 
 Table 9. ANOVA for Sensory Attributes of Red Kidney Bean  “Hopia” with Different 

Shortening Agents 

 

Source of Variance       df          SS               MS             Fcomp                         Ftab (5% level)  

       Formulations           2           0.466        0.233         0.076n.n.               3.59 
       Attributes                5          15.164       3.032 
     Total                         7           15.63 

 
        
Table 10. ANOVA for Sensory Attributes of Small White Navy Bean “Hopia” with Different 

Shortening Agents 

___________________________________________________________________________ 
Source of Variance          df          SS                 MS             Fcomp                     Ftab (5% level) 

        Formulations            2         0.01             0.005           0.0043 n.s          3.59 
        Attributes                  5         5.8082         1.16 
        Total                          7         5.8182 
__________________________________________________________________________ 
 

 

 

                  In Table 11 is shown the finished product specifications of the “hopia” with three 
types of bean fillings. The final hopia product  had a physical dimension of 5.0 cm x 2.0 cm 
(diameter x height) with an average weight of 40 - 42 grams. Moreover, the TSS of the 
products ranged from 25 – 30 degree Brix and a pH range of 6.36  – 6.42 bordering on the 
alkaline side. Crust is flaky and golden brown in color and shelf-life at room temperature is 5-
7 days 
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Table  11. Finished Product  Specifications of the Acceptable Hopia Products

Particulars Pinto Beans Red Kidney
Beans

Small White
Beans

Weight / pc (Average) 40-42g 40-42g 40.-42g

Height/pc 2.0cm 2.0cm 2.0cm

Diameter/pc 5.0 cm 5.0cm 5.0cm

TSS(oB) 30.0 25.0 30.0

 
 

                       
                             Figure 16. The Most Acceptable Pinto Bean “Hopia” 
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                           Figure 17 .    Pinto Bean “Hopia” with Corn Oil 

 
                                                                                                   

 
                            Figure 18. Red Kidney Bean “Hopia” with Vegetable and Corn Oil 

 

                                 
                              Figure 19.  The Most Acceptable Red Kidney Bean “Hopia” 
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                        Figure 20.  The Most Acceptable Small White Navy Bean “Hopia” 

 

                       
                           Figure 21. Small White Navy Bean “Hopia” with Corn Oil 

                                              

 
                             Figure 22. Small White Navy Bean “Hopia” with Vegetable Oil 
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                            Figure 23. Pea Flour “Hopia” with Vegetable and Corn Oil 

 

Phase 2. Shelf-life, Proximate Analysis and Direct Material Costs  of the Final Products             

a. Shelf-life Study 

           Moisture and microbial analysis, specifically yeast and mold counts were performed by SGS 
Phils. Inc. Analytical laboratory on a  four- day interval period. Results of the  analysis, which can be 
seen in Table 12,  is expressed  in colony forming units (cfu) per gram of the sample. 
                      Table 12. Microbial Analysis of Bean “Hopia” 
Day         Moisture Content*         Yeast and Mold Count** 
 Small 

White  
Navy 
Beans 

Red 
Kidney 
Beans 

Pinto 
Beans 

Small 
White 
Navy 
beans 

Red 
Kidney 
beans 

Pinto 
beans 

1 27.06% 23.8% 21.72% <10cfu/g <10 cfu/g <10 cfu/g 
4 25.16% 23.17% 24.58% <10cfu/g <10 cfu/g <10 cfu/g 
8 23.27% 25.65% 24.57% 1,200 cfu/g 3,300 cfu/g 13,000 

cfu/g 
Methodology: 

*Based on AOAC Official Method, 18th Edition, 2005 
** FDA BAM Ch. 18 

 
              It can be gleamed from Table 12 that moisture content of the small white navy bean “hopia” 
decreased with storage time. However, for pinto bean and red kidney bean variants, moisture content 
increased as a function of storage time. Results also revealed that yeast and mold counts were less than 10 
cfu/gram sample until the 4th day but on the 8th day, microbial load significantly increased to a range of 
1,200 cfu/gram – 13,000 cfu/gram sample (i.e. profuse growth on the surface of the product) . “Hopia” with 
small white navy  bean flour as filling showed the least increase while product with pinto bean filling 
exhibited the highest microbial load. 

              Replicate samples stored at the Food Technology Laboratory were subjected to sensory evaluation 
simultaneous with the microbial analysis on the 1st and 4th days of storage (Table 13). However, on the 7th 
day of storage, sensory evaluation was discontinued  when presence of molds were already noticeable on the 
surface of the  samples. A slight off odor was also discernible.  
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               In terms of all sensory attributes, the “hopia” with small white navy bean flour as 
fillings was the most preferred by the panelist among the  freshly prepared samples ( day 1) 
obtaining mean panel scores interpreted as very good and like very much. This was followed by 
the variant with pinto bean flour fillings. The least liked was the sample with red kidney bean 
flour filling. The same result was obtained when the samples were again evaluated after four 
days of storage at room temperature. Hence, it can be assumed that bakery products can be 
stored for a maximum period of one week only but the optimum would be at least 4 days only.  
This is the reason why breads and similar products should always be freshly baked so customers 
can enjoy the best eating qualities of the these goods. 
 
 
 

   Table 13. Mean Panel Scores of “Hopia” Variants Stored At Room Temperature 

Hopia Sensory Attributes 

Appearance Color Aroma Flavor Texture Gen. Accept. 

 Day 
1 

Day 
4 

Day 
1 

Day 
4 

Day 
1 

Day 4 Day 
1 

Day 
4 

Day 
1 

Day 
4 

Day 
1 

Day 
4 

Pinto 
Beans 

5.9 5.6 6.1 5.6 6.0 4.9 5.8 5.5 6.0 5.3 7.8 6.6 

Description VG VG VG VG VG G VG VG VG G LVM LM 

Red 
Kidney 
Beans 

6.1 4.3 6.0 4.7 5.9 4.2 6.1 4.1 5.6 5.0 7.5 5.4 

Description VG MG VG G VG MG VG MG VG G LVM LS 

Small 
White 
Navy 
beans 

6.1 5.4 6.2 5.6 6.0 5.1 6.5 5.3 6.1 5.7 7.9 6.5 

Description VG G VG VG VG G VG G VG VG LVM LM 

      Legend: VG = Very Good; G= Good; MG = Moderately Good;  
                   LVM =Like Very Much; LM = Like Moderately; LS + Like Slightly 
 
 

                  In addition to sensory evaluation, the TSS and pH of the samples were tested to 
determine whether these were  affected by  storage time. Analysis was done only up to the 8th 
day.  Findings ( Table 14) showed a decrease in the TSS of the three variants ranging from 5 – 
10 oBrix  on the 8th day. The biggest decrease was noted for the “hopia” with small white navy 
beans and pinto flour those with red kidney bean flour fillings exhibited a decrease of only 5 
oBrix. On the other hand, the pH of the samples likewise decreased with storage time which 
could probably due to the fermentation of the sugars in the various bean fillings.  
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Table 14. TSS and pH of “Hopia” During Storage At Room Temperature 

 

“Hopia”  Variant TSS (o B) pH 
 Day 1 Day 4 Day 8 Day 1 Day 4 

 
Day 8 

Pinto bean flour 30 25 20 6.40 6.52 5.59 
Red Kidney bean flour 25 20 20 6.36 6.34 5.25 
Small White Navy bean flour 30 20 20 6.42 6.40 5.00 

                     

                The mean panel scores were subjected to statistical analysis using one way analysis of 
variance (ANOVA)  to test for significant difference between and among the  samples and results 
could be seen in Tables 15 and 16  for day 1 and day 4 evaluations, respectively. 

            Statistical analysis revealed no significant differences existed between and among the samples on 
the first day of storage in terms of appearance, color, aroma and general acceptability. However, the 
samples were significantly different in terms of texture and flavor. This validates the results of the mean 
panel scores where the “hopia” with small white navy bean flour filling was rated by the taste panelists as 
the most acceptable in terms of taste as well as texture 

              On the fourth day of storage, all the samples were significantly different from each other in 
terms of all the sensory attributes evaluated. Likewise , the panelists were able to detect a very slight change 
in odor and taste which could be attributed to the oil content of the  products. 
              Table 15. ANOVA for Sensory Attributes of “Hopia” Samples: Day 1 

Source of  Variance Df SS MS Fcomp Ftab 

(5% alpha) 

1.Appearance      
 

Samples   2     0.8 0.4 1.76n.s. 3.15 
Panelists 29 102.9 3.54   
Error 58   13.2 0.227   
Total 89 116.9    
2.Color      

 
Samples   2     0.6 0.02 0.34n.s. 3.15 
Panelists 29 106.1 3.65   
Error 58     3.4 0.3448   
Total 89 110.1    
3.Texture      

 
Samples   2    5.0 2.5 29.06** 3.15 
Panelists 29 106.1 3.65   
Error 58     5.0 0.086   
Total 89 116.1    
4. Aroma      
Samples   2 0.2 0.1 0.1n.s. 3.15 
Panelists 29 86.9 2.99   
Error 58 5.8 0.1   
Total 89 92.9    
5.Flavor      
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Samples   2 7.4 3.7 4.32* 3.15 
Panelists 29 58.4 2.013   
Error 58 49.6 0.855   
Total 89 115.4    
6.General Acceptability      
Samples   2 2.6 1.3 0.67n.s. 3.15 
Panelists 29 23.6 0.81   
Error 58 111.4 1.92   
Total 89 137.6    

           Legend: n.s.=not significant at 5% alpha level; */** = significant/highly at 5%  
                                   alpha level 
   Table 16. ANOVA for Sensory Attributes of “Hopia” Samples: Day 4 

Source of  Variance Df SS MS Fcomp Ftab 

(5% alpha) 

1.Appearance      
 

Samples   2   39.03 19.516 22.20** 3.15 
Panelists 29   77.6   2.67   
Error 58   50.97   0.8787   
Total 89 167.6    
2.Color      

 
Samples   2 16.2 8.1 21.55** 3.15 
Panelists 29 34.9 1.20   
Error 58 21.8 0.378   
Total 89 72.9    
3.Texture      

 
Samples   2   7.4 3.7 4.17* 3.15 
Panelists 29 48 1.65   
Error 58 36.6 0.88   
Total 89 92    
4. Aroma      
Samples   2   13.4 6.7 10.06** 3.15 
Panelists 29   67.6 2.33   
Error 58   38.6 0.66   
Total 89 119.6    
5.Flavor      
Samples   2   34.4 17.2 13.56** 3.15 
Panelists 29   68.9   2.37   
Error 58   73.6   1.26   
Total 89 176.9    
6.General Acceptability      
Samples   2   26.6 13.3 13.44** 3.15 
Panelists 29   66.5   2.29   
Error 58   57.4   0.98   
Total 89 150.5    

         Legend:  * = significant at 5% alpha level;    **= highly significant at 5%  alpha level 
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      There was also noticeable decrease in the sweetness of the filling corresponding to the drop in the 
TSS values of the products under study but  no acidic taste was detected by the panelist ,i.e. no change in 
pH values. 
 

b. Proximate Analysis 
          The most acceptable “hopia” samples with pinto bean flour as filling was the only sample 
subjected to proximate analysis by SGS Phils. Inc. analytical laboratory since this was the main 
focus of this research study. The use of kidney bean flour and small white navy beans were only 
exploratory. Nevertheless preliminary studies on these as alternative ingredients for “hopia” was 
promising.  
     Analysis made for pinto bean “hopia” were as follows: ash, moisture, crude fat, crude 
protein, crude fiber, total dietary fiber and total sugar as invert. Results are presented in Table 17. 
                      Based on the AOAC Official Method (18th Edition, 2005), the pinto bean hopia could 
be very good sources of crude fat ( 17.62%), total sugar as invert (19.60%),  and crude protein 
(5.89%) with good amount total dietary fiber (3.35%). However, crude fiber content was  quite low 
at 0.49%.  Moisture content was intermediate at 23.90% with a corresponding ash content of only 
0.91%. 
 
         

Table 17. Proximate Analysis of Pinto Bean Hopia*
Analysis Name Result Methodology

Ash 0.91 % Based on AOAC Official Method, 18th Edition, 
2005

Crude Fat 17.62 % -do-

Crude Fiber 0.49 % -do-

Crude Protein (N x 6.25) 5.89 % -do-

Moisture 23.90 % -do-

Total Dietary Fiber as received 3.35 % Based on AOAC Official Method 985.29 
(45.4.07), 18th
Edition, 2005

Total Sugar As Invert (TSAI) 19.60 % Based on AOAC Official Method, 18th Edition, 
2005

*Analyzed by SGS Phils.

 
 

 
             C. Nutrient Content of Pinto Bean “Hopia” 

            Shown in Table 18 is the computation of the nutrient content of the pinto bean “hopia” per 
42 gram piece. Calculations were based on the results of the proximate analysis conducted by 
SGS Phils., Inc. Laboratory. In addition to the nutrient content, the percentage of the RENI for 
protein  and the percentage of the recommended daily dietary  reference intake (DRI)  for dietary 
fiber were included. 
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              Table 18. Nutrient Content and Percentage of RENI/DRI Satisfied Per Piece 

                                      of Pinto Bean “Hopia” for Children Ages 7-9 Years Old 

 

Nutrient Per 42 gram 
piece 

RENI/DRI per day % of RENI/DRI Satisfied 
by 1 piece hopia 

Crude  Fat     7.4 
grams 

- - 

Crude Fiber 0.21 
gram 

- - 

Crude Protein 2.5 
grams 

35.0 grams 7.0% 

Total Dietary Fiber 1.41 
grams 

25.0 grams 5.64% 

Total Sugar as Invert 8.23 
grams 

- - 

 
                As can be seen in Table 18  a 42-gram pinto bean “hopia” is a good source of crude fat , 
crude protein  and total invert sugar (i.e.7.4 grams, 2.5 grams and 8.23 grams, respectively) . It also 
contains fair amount of fiber which include crude  (0.21 grams) and total dietary( 1.41 grams)  fibers. 
Moreover, a piece of the pinto bean “hopia” is able to satisfy 7.0% of the average RENI per day for 
protein for and 6% of the recommended DRI per day for children ages 7-9 and 4-8 years old, 
respectively. 
 
D. Direct Material Costs of the Formulated Bean “Hopia” 

        The direct material costs, as well as, the yields of the three “hopia” variants is presented in Tables 
19- 21. The materials included ingredients for the fillings, the roll-in-fat and the flaky crust. All 
formulations were standardized and the only  difference were in the type of bean flour used as fillings 
as well as, the shortening used which was vegetable oil for the pinto bean, corn oil for the red kidney 
beans  and combination of vegetable and corn oils for the hopia with small white navy bean filling. A 
summary of the computations made is presented in Table 22 for comparative analysis. 
 
             The total formula weight of the “hopia” bean variants was constant at 916.0 grams yielding 
21 pieces  at 42 grams per piece or a 92% yield. As can be seen in the Tables, the  computed costs 
were more or less similar ranging from P64.90 to P 65.70 and P P3.09 to P 3.13 for total direct 
material; cost and cost per piece, respectively. 
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Table 19. Direct Material Cost of Pinto Bean “Hopia” 

Ingredients 
 

% WT (g/ml) AP Price 
(P) 

AP WT Unit Cost 
(P) 

Total 
Cost 
(PhP) 

Filling:       
Pinto bean 
flour 

19 60 100/kg 1 kg 0.1 6.00 

All Purpose 
Flour 

13 40 59.95/kg 1 kg  0.05995/gm 2.398 

Water 35 110 - - - - 
Vegetable 
oil 

11 35 119/liter 1 liter 0.119/ml 4.165 

Refined 
sugar 

22 70 49.20’kg. 1 kg 0.0492/gm 3.444 

Refined Salt - A pinch - - - - 
SubTotal 100 315 grams    P16.607 

Crust:Dough       
All purpose 
flour 

60 240 59.95/kg 1 kg 0.05995/gm 14.388 

Vegetable 
oil 

15   60 119/liter 1 liter 0.119/ml   7.14 

Water 25   97.5 - - - - 
Salt 100% A pinch - - - - 

SubTotal:  398.5gms    P21.528 

Crust: Roll 
in fat 

      

All purpose 
flour 

59 120  59.95/kg 1 kg 0.05995/gm 7.194 

Shortening 26   52.5 119/liter 1 liter 0.119/ml 6.2475 
Refined 
Sugar 

15   30 49.20/kg 1 kg 0.0492/gm 1.476 

SubTotal:  202.5gms.    P14.9175 

Total 
Formula Wt. 

 916.0gPms     

Yield pcs/ 
         % 

 21pcsx42 
g. 92% 

    

Egg wash:       

Egg yolk 67 60  5.92/pc 50gm/pc 5.92/pc 11.84 

Water 33 30  - - - - 
SubTotal 100 90    P11.84 

Total Cost      P64.8925 

Cost/42 gm. 

Pc 

      P3.09            
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                  Table 20. Direct Material Cost of Red Kidney Bean “Hopia” 

                          
Ingredients 

% WT  AP Price 
(P) 
 

AP 
WT  

Unit Cost 
(P) 

Total Cost 
(P) 

Filling:       
Red kidney 
bean flour 

19 60 gm P100/kg 1 kg 0.1 6.00 

All Purpose 
Flour 

13 40 gm   59.95/kg 1 kg  0.05995/gm 2.398 

Water 35 110 ml - - - - 
Corn oil 11 35 ml 158.35/liter 1 liter 0.15835/ml 5.54225 
Refined 
sugar 

22 70 gm   49.20’kg. 1 kg 0.0492/gm 3.444 

Refined Salt - A pinch - - - - 
SubTotal 100 315 gms    P17.38425 

Crust: Dough       
All purpose 
flour 

60 240   59.95/kg 1 kg 0.05995/gm 14.388 

Vegetable oil 15   60 119/liter 1 liter 0.119/ml   7.14 
Water 25   97.5 - - - - 
Salt - A pinch - - - - 

SubTotal 100% 398.5 
gms 

   P21.528 

Crust: Roll in 
fat 

      

All purpose 
flour 

59 120 gms   59.95/kg 1 kg 0.05995/gm 7.194 

Shortening 26   52.5gms 119/liter 1 liter 0.119/ml 6.2475 
Refined 
Sugar 

15   30    
gms 

  49.20/kg 1 kg 0.0492/gm 1.476 

SubTotal:  202.5 gm.    P14.9175 

Total 
Formula Wt. 

 916.0 
grams 

    

Yield pcs/ 
          % 

 21 pcsx42 
g./92% 

    

Egg wash       

Egg yolks   67   60  5.92/pc 50 
gm/pc 

5.92/pc 11.84 

Water   33   30  - - - - 

SubTotal 100   90ml    P11.84 

Total Cost      P65.67 

Cost/42gram 

pc 

     P3.13 
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                  Table 21. Direct Material Cost of Small White Navy Bean “Hopia” 

Ingredients             
 

% WT  AP Price 
(P) 

AP 
WT  

Unit Cost 
(P) 

Total 
Cost (P) 

Filling:       
Small White 
Navy  bean 
flour 

 19.0   60.0  gms 100/    kg 1 kg 0.1 6.00 

All Purpose 
Flour 

 13.0   40.0  gms   59.95/kg 1 kg  0.05995/gm 2.398 

Water  35 110.0  ml - - - - 
Corn oil   5.5    17.5  ml 158.35/liter 1 liter 0.15835/ml 2.771125 
Vegetable oil   5..5    17.5  ml 119/liter 1 liter 0.119/ml 2.0825 
Refined sugar 22    70.0  

gms 
  49.20’kg. 1 kg 0.0492/gm 3.444 

Refined Salt - A pinch - - -  

Subtotal 100 315 gms    P17.296 

Crust: Dough       
All purpose 
flour 

60 240   59.95/kg 1 kg 0.05995/gm 14.388 

Vegetable oil 15   60 119/liter 1 liter 0.119/ml   7.14 
Water 25   97.5 - - - - 
Salt 100% A pinch - - - - 
SubTotal:  398.5gms    P21.528 

Crust: Roll in 
fat 

      

All purpose 
flour 

59 120    59.95/kg 1 kg 0.05995/gm     7.194 

Shortening 26   52.5 119/liter 1 liter 0.119/ml     6.2475 
Refined Sugar 15   30   49.20/kg 1 kg 0.0492/gm     1.476 

SubTotal:  202.5 gms.    P14.9175 

Total Formula 
Wt. 

 916.0 
grams 

    

Yield : pcs/ 
            % 

 21 
pcs@42g 
/92% 

    

Egg wash       

Egg yolks   67   60  5.92/pc 50 gm  5.92/pc 11.84 

Water   33   30  - - - - 

SubTotal 100   90 ml    P11.84 

Total Cost      P65.5815 

Cost/42gm pc      P  3.123 
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     Table 22. Comparative Direct Material Costs of Different Variants of Bean “Hopia” 

 

Indicators                       Pinto Beans           Red Kidney Beans            Small White  Navy 
Total Formula Weight   916.0 grams               916.0 grams                      916.0 
grams 
No. of Pieces                 21 pieces                   21 pieces                           21 pieces  
Wt. per piece                42 grams                   42 grams                           42 grams 
% Yield                         92%                          92%                                   92% 
Total Direct Material 
  Cost                            P 64.8925                 P 65.67                               P 65.5815 
 
Cost/piece                    P   3.09                     P   3.13                               P   3.123 
    
 

 

CONCLUSIONS: 

1. Pinto bean flour, red kidney bean flour and small white navy bean flour can be used 
as alternative for mungbean flour filling in “hopia” making. 

2. Highly acceptable flaky “hopia” products can be produced using 100% flours made from 
pinto beans, red kidney beans and small white navy beans as fillings 

3. There is no significant difference between and among the three variants of “hopia” in 
terms of their sensory attributes.  

4. The formulated bean “hopia” in three variants  had a shelf-life of 5-7 days. It can be 
stored at room temperature for a week without any adverse effect on the organoleptic 
properties. 

5. The developed “hopia” products with various bean flour fillings are fair to good 
sources of protein, dietary fiber and  crude fat. 

6. A 42-gram piece of “hopia” with pinto bean filling can satisfy 5-7% of the daily 
RENI and DRI requirements for protein and dietary fiber for children ages 7-9 and 4-
8 years old, respectively.  

RECOMMENDATIONS: 

             The following recommendations are hereby given: 
1.  Subject the developed “hopia” products to consumer preference tests to determine 

their marketability; 
2.  Explore the potential of using pinto, red kidney and small white navy bean flours in 

other bakery products, i.e. basic breads, cakes and pastries not only as wheat flour 
extender but also as nutrient enhancer; 

3  .For future researches, further study on the following: 
� use of preservative, especially, anti-oxidant, to prolong the shelf-life of  the 

developed             “hopia” products since “hopia” contains relatively high amount 
of oil/shortening making             it prone to rancidity 

� Utilization of the bean flours in other products like pasta and noodles 
� Glycemic index studies of the three bean flours, as well as ,the three “hopia” 
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variants  
4. Conduct pilot scale production of the developed products to determine their technical   

feasibility. 
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