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ABSTRACT— Bun is a type of Vietnamese rice noodle used to make soup with soya sprouts, dill, split water 

spinach, cilantro, onion, broth and either beef or pork [5], [10]. It is very convenient, easy to cook, delicious 

and nutritionally rich and is now gaining great appraisal outside of Vietnam. Currently, Bun is just produced 

by milled white rice. This article will present new researches to make the Bun from brown rice, a product that 

is getting more and more attractive due to having more nutrition than milled white rice [11]. The mini Bun 

machine, which produces Bun with brown rice that can be replaced in restaurants to produce fresh rice bun 

noodle directly to serve customers, is still a challenge. The purpose of this article is to design and development 

the mini Bun machine for making bun from brown rice with small dimension with the capacity of 25 kg of 

bun/ hour by using extruding screw. The Bun which is produced on Proposed design is checked in both quality 

and food safety. 
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1. INTRODUCTION 

Vietnamese Bun has many types such as “bun bo hue, bun roi, banh canh, etc.” depending on the technology, 

material and its diameter size. Nowadays, on the market, Bun is produced from a special white rice which is 

milled beforehand. Normally, Bun is produced from milled rice (rice is separated from the bran cover). But 

recently, many individuals, especially old people, prefer rice as well as Bun without milled rice because it has 

higher nutrition value, brown rice with rich protein, fat, fiber, vitamin, mineral (calcium, iron, magnesium, 

selenium, etc…), especially phenolic compound with anti-oxidization active [11]. As of now, there are many 

researches on brown rice as well as commercialized products in the market, but Bun produced from brown 

rice has not been studied in terms of technology as well as equipment. Quality of the Bun brown rice is 

assessed through various criteria, among them, maturity and toughness are the two most important criteria 

[10], [11]. The toughness depends on viscosity of the powder when the temperature changes [9]. The highest 

toughness is maintained at the temperature around 90 to 95 Celsius degree. To reach this target, the mini 

machine along with demanded capacity, have been optimized at the heat supply operation for the powder in 

order to minimize the time to reach the temperature around 90 to 95 Celsius degree. After that, the heat of the 

powder needs to be maintained at 900C-950C for the brown powder to be cooked and pressed for maximum 

toughness. Machine has been designed and fully developed. 

 

2. Materials and methods 

Special brown rice is collected from markets with brown light rice OM 1352 and brown red rice with sign ST 

3 of Vietnam 

 

2.1 Some of the chemical components of the milled rice and brown rice [11] 

N0 Parameter Milled rice Brown rice 

1 Protein (% dry content) 8.76 ± 0.31b 9.93 ± 0.19a 

2 Lipid (% dry content) 0.63 ± 0.15b 2.38 ± 0.17a 
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3 Phenolic (mg GAE/100g dry content) 101.37 ± 1.49b 165.59 ± 6.13a 

4 Flavonoid (mg QE/100g dry content) 218.80 ± 13.20b 369.04 ± 25.72a 

 

5 

Oxidization resistance active ability 

following DPPH (µmol TE/100g dry 
content) 

69.33 ± 6.91b 278.92 ± 10.66a 

 

6 
Oxidization resistance active ability 

following FRAP (µmol FeSO4/100g dry 
content) 

267.26 ± 4.39b 899.10 ± 25.73a 

 

2.2 Research on the effect of brown light rice and brown red rice base on temperature 

The experiment to determine the dependency of viscosity on temperature was conducted at Food Laboratory 

of Ho Chi Minh University of Technology that two types of rice, OM 1352 purchased from Tay Ninh province 

and red brown rice purchased from Soc Trang province are used. 

 

 
 

 
Figure 1 Relationship between viscosity of brown rice and temperature 

 

Comment: From the above graphs, when heated below 85°C, the viscosity hardly changes, so we are able to 
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increase quickly to 90°C to reduce time as well as energy consumption. To achieve quality vermicelli, the rice 

powder is maintained at the temperature range from 90°C to 95°C (figure 1) 

 

2.3 Simulation to determine the extrusion cylinder length and required resistor capacity 

2.3.1 Simulation to determine the extrusion cylinder length 

Simulation and determination of geometric parameters of brown rice water mixed heating tubes using Ansys 

Fluent 18 software: 

Simulation parameters: 

Brown rice mixture capacity: 20 kg/h 

Tube parameters: 

-Outer diameter: 44 mm 

-Inner diameter: 40 mm 

-Length: 600 mm  

 

Temperature contour at center cross section: 

 
 

Temperature contour at several cross section: 

 
 

Average temperature at several cross section along the tube 

Location, mm Inlet (0) 100 200 300 400 500 Outlet (600) 

Temperature, 0C 30 91.4 93 93.7 94.3 94.7 93.6 
 

2.3.2 Calculation required resistor power 

To raising the temperature of 5 liters of water from 30 0C to 100 0C, it needs to be supplied power 2 kw. In 

which includes the loss to the environment. 

 

2.4 Technology of producing brown rice Bun by extruding screw 

The technology of producing brown rice and red rice Bun is completely different from the technology of 

producing Bun from milled rice, especially in the two stages of soaking, extruding and steaming. Process 

technology as shown in Figure 2 
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Figure 2 Brown rice Bun production technology 

 

2.5 Design of the Mini machine using extruding screw 

In production of Bun milled rice, there are two methods, that are performed by a piston-cylinder and by screw 

extruder but extruding screw is more common. In the following, the screw extrusion method is applied to 

design Bun brown rice production equipment. 

 

2.5.1 Parameters requirement 

 

Table 1 Specifications for a small sized machine and produced Bun 

No.       Specifications for small sized 

machine 

No.        Required Specifications for Bun 

1 Length of a Machine (mm) 1000 1 Bun’s diameter (mm) 1.5; 2.0 

2 Width of machine (mm) 500 2 Elasticity (Pa) of Bun 5000 – 5500 

3 Height of machine (mm) 1350 3 Color Light brown or red 

4 Production capacity 
(kg/hour) 

20 4 Microbiological 
indicators 

46/2007/QĐ-BYT 

 

2.5.2 Proposed design 

In order to satisfy the specifications in table 1, a proposed design is illustrated in Figure 3, which is based on 

the automatic microchip control technique. 
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Figure 3 Schematic of the proposed design 

 

1-Frame, 2- Motor, 3-Belt drive, 4-Drive shaft, 5-Joint part, 6-Tank for powder, 7-Powdered brown rice, 8-

Float, 9-Electromagnetic valve ,10-Switch, 11-Valve for water supply, 12-Temperature indicator, 13-Water, 

14a,14b,14c- Cylinders, 15a,15b,15c-screws, 16-Cylinder lid, 17-Resistor, 18-Pressure adjustment, 19-Bun 

mold, 20-Tank for cool water, 21- Frame to support tank, 22-Knob to adjust motor speed, 23-Temperature 

control, 24-Emergency stop, 25-Monitor, 26-Electric cabinet. Brown rice powder is poured into tank (6). On 

the monitor of the cabinet (25), we press the “Start” button, then “Operate”, the machine will operate following 

the programmed cycle: First, heating resistor 17 runs, water will be boiled till 100 Celsius, then solenoid valve 

9 will open and powder will flow into the cylinder, and the powder is conveyed by lead screw initiated by the 

motor. After 60 seconds, powder is compressed into fiber and falls into tank 20, that has cool water with the 

temperature around 10°C to 12°C, soaked with cool water in 1 minute and then the product is done. After 

running out of powder, the float 8 will impact switch 10 and solenoid valve will close, heating resistor will be 

turned off, and the motor will continue to operate to push the remaining powder in the cylinder out of the 

mold (the motor will stop operating after 1 minute) 

 

2.5.3 Some necessary calculations [12] 

There are many factors that need to be calculated, but there are two important structures in the process of 

ensuring the productivity and quality of Bun, that are extruding screw and cylinder. 

 

Table 2 Requirement Parameters 

No. Parameter Symbol Unit Value 

1 Requirement capacity Q kg/hour 20 

2 Brown rice powder’s density  kg/m3 1080 

3 Rotation of the screw n rpm 50 

4 Time for powder is cooked t second 60 

5 Temperature of water outside cylinder touter 
0C 100 

 

Calculated factors of extruding screw and cylinder [9], [12] 

Table 3 Result of calculation 

No. factor Symbol Unit Value 

1 Outer diameter of the screw D mm 40 
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2 Minimum inner diameter of the screw dmin mm 32 

3 Maximum inner diameter of the screw dmax mm 36 

4 Cylinder length and screw so that the 
temperature of powder increases from 

300C to 900C 

L1 mm               600 

5 Cylinder length and screw so that 

powder is cooked and pression 

L2 mm 1200 

6 Thickness of the cylinder wall so that 

the temperature of powder increases 

from 300C to 900C 

h1 mm 2 

7 Thickness of the cylinder wall so that 
the powder is cooked and pression 

h2 mm 4 

8 Pitch of screw S mm 20 

9 Thickness of screw blades e mm 4 

 

 
                                                                                (a) 

 

 
                                                                                 (b) 

 

 
                                                                                 (c) 

Figure 4   Screw shafts (a) Screw shaft receiving the head into powder (b) Screw shaft receiving the head 

into powder and cooking powder (c) Cooking powder and pression cooked powder 

 

 
                                                                             (a) 
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                                                                              (b) 

 

 
                                                                             (c) 

Figure 5 Structure of 3 cylinders (a) Cylinder receiving the heat from the outside into the powder b) 

Cylinder receiving the heat and retaining the heat   c) Cylinder retaining the heat. 

 

3. Experiment 

After the proposed machine has been completely fabricated, it is processed to test the its quality as well as 

evaluate the quality of Bun produced on the machine 

 

3.1 Rice selection 

Brown rice grain is the base ingredient for making Bun. Two types brown rice are selected for experiment 

study, brown white rice OM 1352 and brown red rice ST3 which are very famous in Vietnamese markets. 

 

3.2 Powder making 

After rice was soaked in water for 36 hours for 25 kg brown rice and is milled by wet method with 1:1.2 ratio 

(rice/water), the moisture content of the slurry is maintained within the range of 50–55%  

 

3.3 Making Bun with the proposed machine 

On the electrical cabinet of machine, the steaming temperature at 100°C is set, motor speed is adjusted by 

frequency converter corresponding to steaming time 60 seconds. Test production is five times, 5 kg brown 

rice each time. 

 

 
Figure 6 Producing brown red Bun (a) Making powder (b) Extruding and steam Bun 
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3.4 Evaluation of the product quality 

3.4.1 Testing the tensile strength of the product 

Two types of Bun used for testing the tensile strength:  

-The milled rice Bun on the market 

- The brown rice Bun produced on the proposed machine 

 

Both types of experimental Bun are geometrically similar. The experiment set-up for measuring tensile 

strength of brown bun and milled rice Bun are shown in Figure 7. The results are given in Figure 8 and Figure 

9. The Bun produced using the proposed machine has similar physical properties to milled rice Bun, that 

currently sold in the market, the machine enables to provide the satisfactory results.    

 

 
Figure 7 Tensile strength test on the equipment TA. XT plus C Texture (Stable Micro System Company, 

England). 

 

 
Figure 8 Measurement graph and results for red brown rice bun. 
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Figure 9 Measurement graph and results for milled rice Bun on the market. 

 

The Bun produced using the proposed machine has similar physical properties to milled rice Bun currently 

sold in the market, the machine enables to provide the satisfactory results.    

 

3.4.2 Testing the bacteriology of the product 

Figure 12 shows the result of the bacteriological test. According to the food safety standards of the Vietnam 

Ministry of Health, the brown rice Bun produced by proposed machine is confirmed to be sufficiently safe for 

use. i 

 

 
Figure 10 Microbiology test result. 

 

4. Result and discussion 

Mini machine for making Vietnamese Bun from brown rice by extruding screw has been designed and 

developed to suit the restaurant and hotel environment. In addition to milled white rice Bun, brown rice Bun 

available on the market will satisfy the needs of customers, it adds nutrients that are limited in milled white 

Bun. Technology and equipment working without the need of pressurizing will provide users with safety when 

use, with minimal check-up. This research provides an innovative solution, the structure of the machine is 

based on studies of optimum heat transfer and brown rice properties. We hope the machine will be widely 

commercialized in the market. 
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5. Conclusions 

The mini machine for making Bun from brown rice has been designed and developed based on research on 

the impact of heat transfer during the steaming process. The qualities of the Bun that needs to be ensured are 

its toughness, smoothness as well as food safeness. The changing viscosity during steaming is important to 

shorten the steaming and ensure the toughness of the vermicelli while maintaining steaming at around 

temperatures 90°C to 95°C. 
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