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Abstract: The immature stage of glutinous paddy or Oryza sativa var. glutinosa is one of the
most popular cultivars known as waxy or sticky. Glutinous rice flake is a flattened
carbohydrate-rich edible food obtained from the processing of immature glutinous paddy.
Since glutinous rice flake is a traditional food, the farmers are more comfortable producing
it by conventional cooking. Still, it will take longer and require more labor energy. Hence,
this study aims to determine a new cooking method for glutinous rice flake using a microwave
oven at different temperatures (230°C, 240°C, 250°C) and ranging taken (3.3min, 4.0min,
4.3min, 5.0min, 5.3min). From the study, the suitable cooking parameter is at a temperature
of 250°C, from 4.3min to 5.0min. The glutinous paddy can maintain its stickiness and is easy
to flatten. Furthermore, the husks are easily removed and separated from the paddy grains
during the flattened process. Lower temperatures and shorter time taken will make the paddy
not fully cooked. However, higher temperatures and longer time will make the paddy pop
and easily break. In short, this study successfully identifies the new cooking parameter of rice
flake by implementing microwave heat treatment. The physical, frictional and chemical
properties of rice flake through microwave heat treatment can be considered for further study.
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1. Introduction

Glutinous paddy, also known as Oryza sativa var. glutinosa, is a bowl of cultivated
rice with long-standing cultural values in Asia. Glutinous paddy has a characteristic such as
being waxy, opaque, and sticky, and the size of the grain cultivar is small compared with
other paddy cultivar (Zainal & Shamsudin, 2021). There are several types of glutinous paddy
in Malaysia, such as Susu, Siding and Gantung Alu. It is also an essential cereal grain and a
staple food in many parts of the world (Stanley, n.d.).

Figure 2. Glutinous Rice flake

The study conducted by Dahare et al. (2019) stated that rice flake basically undergoes
a traditional cooking method. The first step is we need to cut the half-ripe paddy stalk. The
paddy stalks are cut and then tied in a bundle. The bundle of glutinous paddy consists of
paddy that is green or yellow. Then, the selected paddy is separated from the paddy stalks by
hand. Another study by Amrinola et al. (2022) stated that glutinous rice flake is made from
glutinous paddy grain pre-roasted and then flattened. The separated grains will be put into a
wok and dried without any oil for a particular time until the popping sound is produced. Then,
the cooked glutinous paddy was immediately flattened using a wooden pestle and mortar or



AAFR] 2023, 4, 2; a0000374; https://doi.org/10.36877/aafrj.a0000374 3 of 9

"lesung hindik™ (Figure 3). Traditionally, two or three peoples are needed during the flattened
process to pound and smash the "lesung hindik" until the glutinous paddy turn a flattened
shape, and the husks are removed. After the flattened process, the glutinous paddy was put
into "nyiru buluh” (Figure 4) to remove and separate the husk from the glutinous rice flake
during the sieving process. The glutinous rice is heavier than the husk, so the husk will be
separated easily. After separating the husk, glutinous rice flake is ready to eat and looks like
oatmeal flakes.

Figure 3. Lesung hindik

Figure 4. Nyiru buluh

On the other hand, the disposal of by-products leads to a loss in potential revenues
and a rise in the disposal cost of these products (Jayathilakan et al., 2012). During the paddy
harvesting season, the immature paddy is not selected for rice processing since the paddy
grain is not entirely and will be disposed of. Instead of disposing of it, farmers can use the
immature paddy grain to process and produce a cereal-like rice flake.

According to Rahul Dahare et al. (2019), the farmers are more comfortable producing
glutinous rice flakes by traditional cooking methods. However, this method has some
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disadvantages: it will take longer and require more labor than the microwave oven. In
addition, the young generations are not interested in commercializing this traditional product.
So, this study can help young generations be involved in this particular product and
commercialize it with modern cooking.

This study aims to determine the effect of different cooking temperatures (230°C,
240°C, 250°C) and time (3.3 min, 4.0 min, 4.3 min, 5.0 min, 5.3 min) of rice flake production
to reduce cooking time, requires less labor energy and space.

Collecting glutinous paddy at 90 days of maturity

A4

Separated paddy from the stalks manually by hand

\Z

Set up firewood

\Z

Roasting glutinous paddy without oil until popping
sound was produced

A4

Cooked glutinous paddy was flattened using
wooden pestle and mortar

\Z

Sieving to separate the husk and glutinous rice
flake

\Z

Glutinous rice flake ready to eat

Figure 5. Process chart of making glutinous rice flake by traditional cooking method

2. Materials and Methods

2.1 Materials

The immature glutinous paddy (Siding) stage was collected from Berkat Padi Sdn.
Bhd. Sungai Besar, Selangor. The maturity of paddy is 90 days. A bundle of paddy was
randomly picked from paddy stalks. A microwave oven convection type (Panasonic, model
NN-J993, Japan), wooden pestle and mortar and "nyiru buluh” were also used during the
experiment.
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2.2 Microwave Oven Cooking Method

First, we need to cut the half-ripe of glutinous paddy stalk at 90 days of paddy
maturity. Then, the selected paddy is separated from the paddy stalks by hand. Next, the
paddy grains will be put in the microwave oven without oil. The cooking parameter for
different temperatures and times taken is shown in Table 1. The cooking parameter is the
temperature (230°C, 240°C, 250°C) and ranging time (3.3 min, 4.0 min, 4.3 min, 5.0 min, 5.3
min). To measure the temperature of microwave heating, the glutinous paddy was started to
cook at a lower temperature of 230°C. Then, try the temperature at 240°C and the highest
temperature for the microwave oven, 250°C. The time taken for each temperature is 3.3 min,
4.0 min, 4.3 min, 5.0 min, and 5.3 min. The popping sound of glutinous paddy during the
cooking process indicates that the grains are already cooked. The cooked paddy was then
immediately flattened using a wooden pestle and mortar. Glutinous rice flake is successfully
produced when the paddy's structure is flattened.

Furthermore, the husks are also easily removed and separated from the paddy grains
during the flattened process. Lastly, sieving is done using "nyiru buluh” to remove and
separate the husk from glutinous rice flake. After separating the husk, glutinous rice flake is
ready to eat. Figure 6 shows the steps of cooking glutinous rice flakes using a microwave
oven.

Table 1. Parameter to determine the best temperature and time

Temperature (°C) Time (min)
230 33 40 43 50 53
240 33 40 43 50 53

250 33 40 43 50 53
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Cut the half ripe of glutinous
paddy (Siding) stalk at 90 days Separated the paddy grains Set up microwave temperature
of paddy maturity from the stalk by hand and time taken for cooking

e

Diiicious ™

Put the paddy into microwave Cooked paddy was
oven for cooking until popping immediately flattened using
sound was produced wooden pestle and mortar

Sieving to separate the husk
and rice flake

Figure 6. Steps of cooking glutinous rice flake by using a microwave oven

3. Results
3.1. Temperature at 230°C

Figure 7. (a) 3.3 min; (b) 4.0 min; (c) 4.3 min; (d) 5.0 min; (e) 5.3 min.

3.2 Temperature at 240°C

Figure 8. (a) 3.3 min; (b) 4.0 min; (c) 4.3 min; (d) 5.0 min; (e) 5.3 min.
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Figure 9. (a) 3.3 min; (b) 4.0 min; (c) 4.3 min; (d) 5.0 min; (e) 5.3 min.

4. Discussion

This study compared the glutinous rice flake from different heating temperatures and
times via visual observation. Some characteristics must be observed to determine whether the
glutinous rice flake was fully cooked. Firstly, the cooked paddy might produce a popping
sound during microwave treatment. The paddy flattened after being pounded by a wooden
pestle and mortar. Another study by Kumar and Prasad (2017) found that increased
temperature or time of roasting results in the decreased hardness value of flaked rice. It will
result in low moisture content and puffing of starch granules in the cooked paddy, thus easily
flattened. The husk is also easily removed from the paddy. Lastly, the shape of the paddy is
thinner than the raw paddy (Ghasemi, et al., 2007).

Figure 7 shows no significant effect on grain expansion at temperature 230°C, ranging
from 3.3 min to 5.3 min. As a result, the glutinous paddy is not fully cooked as a lower
temperature is exerted inside the microwave oven. After the flattened process, the husk also
cannot be removed and separated from the paddy grains. Therefore, the temperature at 230°C
with a ranging time of 3.3 min until 5.3 min is unsuitable to cook glutinous rice flake using a
microwave oven.

Figure 8 shows the result at a temperature of 240 °C with the different times taken.
There is no significant effect on grain expansion at the time taken: 3.3 min, 4.0 min, and 4.3
min. The lower temperature and shorter time taken during rice flake cooking will result in the
glutinous paddy are not fully cooked. At 5.0 min and 5.3 min, only a few paddies can be
flattened, but the rest are not entirely flattened. The paddy is not fully flattened when the
structure of the paddy is not affected, and the husk is not removed after the flattened process.

Furthermore, Figure 9 shows the result of the temperature effect during glutinous rice
flake cooking at 250°C with the different times taken. There is no significant effect on grain
expansion at the time taken 3.3 min and 4.0 min. Even though the glutinous paddy was cooked
at a higher temperature, a shorter time taken during glutinous rice flake cooking will result in
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the grains are not fully cooked. Figure 9(c) shows that the best parameter to cook glutinous
rice flake using a microwave oven is at a temperature of 250 °C and a time of 4.3 min. The
glutinous paddy can maintain its stickiness and is easy to flatten. The stickiness of the grains
was measured when the popping sound was produced during cooking. Wan (2021) stated that
when cooked, glutinous paddy is immediately recognizable by its sticky and gluelike texture.
Another study by Li et al. (2019) also found that amylopectin is a highly branched starch
molecule responsible for making rice gelatinous and sticky. The swollen starch will expand
and become pop during heating. Rice with a high amount of amylopectin will be very sticky
once cooked. Because of its stickiness, the cooked paddy is easily flattened. However, at 5.0
minutes of cooking time, the glutinous paddy can also be flattened to become emping,
resulting in a much-broken paddy. For 5. 3 minutes of cooking time, the glutinous paddy has
already become pop rice and fully broken during the flattened process. Higher temperatures
and longer time taken during glutinous rice flake cooking will affect the texture of the grains
as it will result in the pop rice (Mohsenin, 2001). So, the suitable cooking parameter is at a
temperature of 250 °C, ranging from 4.30 min to 5.0 min.

To compare the traditional cooking method and microwave treatment, it is indicated
that a microwave oven will help us to cook glutinous rice flake at a higher temperature and
take a shorter time. Thus, it will help the farmers increase the glutinous rice flake production.
The temperature for the traditional cooking method measured by the infrared thermometer is
around 190°C to 214°C lower than a microwave oven, which is 250°C. According to another
studythe condition of roasted paddy in a paddy roaster maintained a temperature of 270°C to
280°C in a short time (29+1 s). Meanwhile, the traditional cooking method takes 8 to 9
minutes longer than the microwave oven, which only requires 4.3 min to 5.0 min.
Implementing a microwave oven for cooking glutinous rice flake required less labor energy
compared to traditional cooking methods. However, the conventional cooking method needs
space to set up firewood to cook rice flake. In contrast, less space is required when using a
microwave oven. A microwave oven cooking method gives more benefits, thus having up-
scaling opportunities to be implemented by farmers in future.

5. Conclusions

In conclusion, the suitable cooking parameter in a microwave oven is at a temperature
of 250°C, time from 4.3 min to 5.0 min. A microwave oven has some benefits: it reduces
cooking time and requires less labor, energy and space. In addition, implementing the new
cooking method might assist farmers in increasing their production of glutinous rice flakes.
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The evaluation of glutinous rice flake's physical, frictional and chemical properties through
microwave oven cooking method can be done for further study.
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