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Abstract 

The purposes of the study on low calorie soy milk product fortified with beta-carotene were 1) 

to study the suitable content of carrot, which was one source of beta-carotene, and sugar 2) to study 

the physical and chemical quality of the product 3) to study shelf- life of the product and 4) to 

investigate the product acceptance. Standard soy milk formula was studied and fortified with 3 levels 

of carrot and reduced 4 levels of sugar content. The 3x4 factorial Design was used to experiment and 

9-points hedonic scale was used for sensory evaluation from 30 panelists.  

The results were found as follows: 

 1. For the content of carrot and sugar, the panelists had the acceptance of carrot with 

2000 gram and 65% of sugar reduction. The use of carrot and sugar had significant (p<0.05) effects 

on over all liking and milk’s taste. 

 2. For the physical quality, it was found that L* value was 6.50, a* value was 20.13, b* 

value was 10.44, viscosity was 27.80 centipoint, total soluble solid was 11.33 + 0.01 degree Brix and 

ph was 6.55.  For the chemical quality, 100 gram of soy milk fortified with beta-carotene contained 

37.45 kcal energy, 2.48 g protein, 0.01 g fat, 6.86 g carbohydrate and 3.18 ml beta- carotene.  

 3. For shelf-life study, it was found that the product did not change when kept in the 

temperature of 7 degree Celsius for 0-10 days except for 11-14 days. Total  bacteria count was 4.8x10 

CFU/cm3   when compared to Thai Community Product Standard (529/2547), it should be found lower 

than 1x104   colony/ 1 cm3 .     It was evidently found that low calorie soy milk fortified with beta-carotene 

was safety for consumer when kept for 14 days. 

 4. For the product acceptance, it was found that 93% of the consumer satisfied the 

product price of 10 baht per 200 ml consumption.  
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Introduction 

Research Problems 

Soy milk or soybean milk is a healthy and popular beverage which is high in protein, linoleic 

acid, phospholipids acid in lecithin which helps increasing HDL cholesterol, phytoestrogen which is 

estrogen hormone-like chemicals naturally found in plants especially in soy bean and it is naturally 

lactose free but it contains sucrose sugar which is another alternative for people who are allergic to 

cow’s milk or have diarrhea. Therefore, soy milk is suitable to be a food supplementary because of its 

cheap price. Carrot is a source of beta-carotene which is a precursor of vitamin A and antioxidant 

compounds which prevent oxidation reactions, degenerative eye diseases maintain skin health and 

reduce heart diseases and coronary risk. Nowadays, beta-carotene substances synthesized with 

chemical processes, bacteria, fungi, yeast and algae increases cancer risk. Carrot juice is another 

beverage which is risk of bacteria contamination. Also, sugar-sweetened beverage is a risk of being 

overweight and high energy. 

Research Objectives 
1. To study the suitable content of carrot and sugar in low calorie soy milk product fortified with 

beta-carotene. 

2. To study the physical and chemical quality of low calorie soy milk product fortified with beta-

carotene. 

3. To study shelf- life of the product  

4. To investigate the product acceptance. 

Methodology 
1. Study 3 of original formulae of soy milk and evaluate sensory testing by 9-points hedonic 

scale with 30 panelists, who are expert in the art of food and drink, from Food and Nutrition 

Department and Food Science and Nutrition Department, Faculty of Home Economics technology, 

Rajamangala University of Technology Phra Nakhon. Carrot supplement and sugar reduction were 

added in the acceptable original formula in order to increase beta-carotene and reduce energy in soy 

milk.  

2. Study carrot supplement and sugar reduction in soy milk to increase beta-carotene and 

reduce energy by adding 3 levels of carrot content; 1200, 1600, and 2000 gram of standard formula 

and adding 4 levels of sugar content; 65%, 75%, 85%, and 95%. 3x4 factorial Design was used to 

experiment 
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3. Study the product quality 

  3.1 Study the physical quality of soy milk for 3 formula in the following aspects; 

  3.1.1 Measurement of color quality   

  3.1.2 Measurement of viscosity value 

  3.1.3 Measurement of the soluble solids 

  3.1.4 Measurement of ph value 

 3.2 Study the nutritive value of  low calorie soy milk fortified with beta-carotene in the flowing  

aspects; 

   3.2.1 Energy content analysis 

   3.2.2 Protein content analysis 

   3.2.3 Carbohydrate content analysis 

   3.2.4 Fat content analysis 

   3.2.5 Beta- carotene content analysis 

4. Study shelf-life of the product which was kept in the temperature of 7 degree Celsius and 

bacteria counts after stored for 2, 4, 6, 8, 9, 10, 11, 12, 13, 14 days to study the change in total 

bacteria counts 

5. Study the product acceptance from the consumers by using 100 of questionnaires dividing 

into 4 parts of general information, behavior and attitude information, nutrition information and product 

acceptance information. Data were analyzed by frequency and percentage. 

6. Data analysis was done by ANOVA and compare means of 3 formulae of product by 

Duncan's new multiple range test (DMRT) and statistical significance level set at 0.05 

Results of the Study 
 1. The acceptable formula of soy milk was from Thailand Institute of Scientific and 

Technological Research. The sensory evaluation of the panelist for overall liking, color, smell, taste and 

texture was 7.40, 7.70, 7.17, 6.87 and 7.27 respectively. The product ingredients were 500 gram of 

hulled soybean (8.33%), 5000 gram of water (83.34%) and 500 gram of sugar (8.33%) 

 2. For the study of carrot supplement and sugar reduction in soy milk to increase beta-

carotene and reduce energy, it was found that the panelists had the acceptance of carrot with 2000 

gram and 65% of sugar reduction. The sensory evaluation for the overall liking, taste and texture was 

8.10, 8.10 and 7.60 respectively. The product ingredients were 500 gram of hulled soybean (6.51%), 

5000 gram of water (65.15%), 2000 gram of carrot (26.06%) and 175 gram of sugar (2.28%). 
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 3. The study of product quality 

  3.1 The study of physical quality 

     3.1.1 For the physical quality, it was found that L* value was 17.55, a* value was 13.38, 

b* was 29.79, viscosity value was 17.33 centipoint, total soluble solid was 14.83 degree Brix and ph 

was 6.77. 

   3.1.2 For the study of carrot supplement and sugar reduction in soy milk to increase 

beta-carotene and reduce energy, it was found that the panelists had the acceptance of carrot with 

2000 gram and 65% of sugar reduction. L* value was 6.50, a* value was 20.13, b* was 11.33 and ph 

was 6.55 

  3.2 From the study the nutritive value of low calorie soy milk fortified with beta-carotene, it 

was found that the panelist had the acceptance of ingredients consisting of 500 gram of hulled 

soybean, 5000 gram of water, 2000 gram of carrot and 175 gram of sugar. Nutritive value was 

composed of 37.45 kcal of energy, 90.28 gram of moisture, 2.48 gram of protein, 0.01 gram of fat, 6.86 

gram of carbohydrate, 0.37 gram of ash and 3.18 milligram of beta-carotene. 

 4. For the study shelf-life of the product kept in the temperature of 7 degree Celsius and stored 

for 0-10 days, it was found that the product did not change except for 11-14 days. Total  bacteria 

count was 4.8x10 CFU/cm3   when compared to Thai Community Product Standard (529/2547), it 

should be found lower than 1x104      colony/ 1 cm.3        It was evidently found that low calorie soy milk 

fortified with beta-carotene was safety for consumer when kept for 14 days. 

 5. For the product acceptance from 100 of consumers, it was found that most of the 

consumers were knowledgeable in nutrition, the consumer had the acceptance on the low calorie 

product fortified with beta-carotene, the overall liking was at the medium level and the consumer 

satisfied the product price of 10 baht per 200 ml consumption.  

Results and Discussion 

 Low calorie soy milk fortified with beta-carotene product not only reduced sugar of 65% but 

also lowered the fat and energy. However, it affects beta-carotene digestion. Therefore, this product 

should be a food supplementary. When kept for days, it is precipitated. For industry production, 

hydrochloride may be used to prevent the precipitation or stick with “Shake before drinking” on label 

package. 
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Recommendation 

 1. Soy milk fortified with beta-carotene product in this study contains lower fat and serves low 

energy when compared to standard one, so it affects beta-carotene digestion. Therefore, this product 

should be a food supplementary. 

 2. When soy milk fortified with beta-carotene product is kept for days, it is precipitated and 

uninteresting. For the further study, suspendible composition should be used to prevent the 

precipitation of soybean fortified with beta-carotene. 
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