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ABSTRACT 

The study was conducted in the yield trial of 20 traditional rice varieties in 
An Giang, with an emphasis on grain quality properties for the 
commercialized rice genotypes. It was noticed that Huong Lai - D1 exhibited 
its longest grain length of 7.20 mm, while Trung Cu - D2 with its shortest 
grain of 4.88 mm. Lun Can variety achieved the highest brown rice yield of 
80.00%, Hoa Binh - D3 showed the highest milling recovery of white rice 
(70.04%). Remarkably, Mong Chim Thom - D3 had the highest protein 
content (3.07%) compared to others. Most varieties demonstrated low 
amylose content, contributing to soft and sticky cooked rice, with Tai 
Nguyen Sua - D2 showing an exceptionally low amylose content (7.05%). 
Most of the varieties exhibited soft gel consistency, except for Hoa Binh - 
D3 and Mong Chim Thom - D3, which displayed firm gel consistency, 
making the cooked rice more prone to hardening. Varieties like Hoa Binh - 
D3, Khao Dawk Mali- D3, and Nang Nhen - D7 exhibited their high 
gelatinization temperature, indicating strong thermal stability during 
cooking, allowing the rice grains to maintain their integrity. Additionally, 
there is a wide variability in chalkiness, ranging from 2.28% to 55.54%, 
with Trung Cu - D2 and Chum Ruot Trang having the lowest chalkiness 
levels. Varieties such as NTCD - D11, NTCD - D5, and Tai Nguyen Sua - 
D2 exhibited the highest whiteness values, enhancing the aesthetic appeal 
of the rice grains. In conclusion, the evaluated rice varieties demonstrated 
significant potential for producing high-quality rice. These results open up 
avenues for breeding and developing these varieties in the Mekong Delta, 
contributing to enhancing their market value and supporting sustainable 
rice production. 

1. INTRODUCTION  

The Mekong Delta (MD) is one of the areas 
strongly affected by climate change, especially 
the problem of water shortage and water surplus 
in the crops of the year. In addition, the 
cultivation of high-yield rice is dependent on 
chemicals, that has polluted surface water, soil 
and aquatic resources are seriously declining 

because fish species no longer have space to live. 
The Vietnamese government has proposed many 
strategies and action plans to develop rice in the 
direction of reducing production output, 
increasing commercial value, increasing quality, 
increasing exports and sustainable production. 
According to The Decision No. 942/QD-TTg 
dated July 3, 2017 of the Prime Minister, 
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towards 2030, the proportion of normal white 

rice usually accounts for only about 25%; 

fragrant rice, specialty rice, japonica rice 

accounts for about 40%; gradually increasing the 

proportion of rice products with high added 

value. 

Traditional rice varieties in Vietnam represent 

valuable genetic resources, having adapted over 

centuries to local environmental conditions. 

However, the area cultivated with these varieties 

is shrinking as high-yielding rice becomes more 

widespread. Known for their resilience to 

flooding, drought tolerance, low fertilizer 

requirements, and pest resistance, traditional rice 

types are well-suited to closed dike farming. 

This highlights an increasing demand to preserve 

and develop climate-adapted, specialty rice 

varieties. Statistical results in 2016 showed that 

many localities in the Mekong Delta have 

problems with drought, salinity, acid sulfate soil 

and deep flooding. These areas have been 

growing traditional rice with an area of 171,300 

hectares, accounting for 8% of the production 

area of the Mekong Delta. The provinces still 

growing traditional rice are Long An (1.2%), 

Ben Tre (4.0%), Tra Vinh (1.3%), An Giang 

(2.8%), Kien Giang (37.4%), Soc Trang (6.7%), 

Bac Lieu (21.5%) and Ca Mau (25.1%) (GSO, 

2020). 

Biological genetic resources are a part of breeds, 

playing a very important role in the agricultural 

development strategy of each country or in other 

words, genetic resources are vital resources for 

each country and for all humanity (Pham Hung 

Cuong, 2017; Nguyen Duc Bach et al., 2014). 

The conservation of rice germplasm collections 

requires a firm foundation of confidence in their 

quality, with particular emphasis on the quality 

of the white rice product, which necessitates 

thorough research and evaluation. While some 

studies show that various factors such as 

planting, harvesting, and distribution impact rice 

quality, the inherent characteristics of each rice 

variety are the primary determinants of its 

quality (Tong, 2019). Therefore, evaluating the 

rice quality of traditional rice varieties grown in 

An Giang is very necessary to serve in-depth 

research to select/create new varieties with high 

commercial value that can withstand harsh 

environmental conditions from climate change, 

which is becoming increasingly urgent in the 

Mekong Delta. 

2. MATERIALS AND METHODS  

2.1 Experimental design 

Twenty promising traditional rice varieties/lines 

were selected through population selection 

methods for seasonal planting. These varieties 

include Huong Lai - D1, Chum Ruot Trang, Hai 

Nguyen Lua - D1, Hoa Binh - D3, Huong Lai Do 

- D5, Khao Dawk Mali - D3, Lun Can, Mong 

Chim Thom - D3, Nang Nhen - D7, Nang Quat 

Nhuyen, Nang Thom Cho Dao (NTCD) - D11, 

NTCD - D5, NTCD - D6, Tai Nguyen Bac Lieu, 

Tai Nguyen Sua - D2, Tai Nguyen Long An 

(TNLA) - D2, TNLA - D5, Trang Ba Lon, Trung 

Cu - D2, and Nang Tay Dum. Each variety meets 

the following criteria: Vietnamese origin, 

purebred morphology, adaptation to local 

conditions, minimal susceptibility to pests and 

diseases, an expected yield of over 4.0 tons/ha, 

plant structure suitable for light flood-tolerant 

cultivation, potential for producing high-quality, 

delicious, and fragrant rice products, and a 

growth period conducive to a three-crop-per-

year farming system. 

The experiment was arranged in a randomized 

complete block design (RCBD) with one factor 

(variety) and three replications, using the local 

traditional rice variety (Nang Tay Dum) as the 

control. Each experimental plot covered an area 

of 10 m², with a planting density of 20 × 40 cm. 

Rice seedlings were initially sown in pots, and 

after 30 days, the single-seedling method was 
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used for transplanting. The experiment was 

conducted from July 2023 until the end of April 

2024 (during the monsoon season) in Thoai 

Giang commune, Thoai Son district, An Giang 

province. Theoretical yield was recorded, and 

grain quality indicators were analyzed in the 

Laboratory of An Giang University. 

2.2 Analysis methods 

Sample preparation for analysis: using sample 

divider according to TCVN 5451:2008 (lSO 

13690:1999) of each variety. Weigh exactly 

180g of dry paddy and put it into the MTH-35A 

mini rice huller. Adjust the roller distance to suit 

each type of rice to obtain brown rice. Put the 

brown rice into the MLW-G15A Bui Van Ngo 

whitener and adjust the time according to the 

type of rice (18-20 seconds for short and round 

grains, 30-34 seconds for long grains). Analyze 

3 times for each indicator. 

The recovery efficiency of brown rice/white 

rice/ head rice is calculated as the percentage (%) 

of the mass of brown rice/white rice/ head rice 

obtained compared to the initial mass of paddy.  

The chalkiness is calculated as a percentage (%) 

of the mass of chalky kernel obtained compared 

to the mass of white rice sample (fixed at 25g). 

The chalkiness is determined according to 

national standard TCVN 8372: 2010.  

Rice whiteness was measured using a Satake 

whiteness meter (MM1E, Japan) manufactured 

in 2021. 

The length and width of rice grains were 

randomly analyzed on 20 rice grains of each 

variety using a Digital Caliper in millimeters 

(mm). The shape of rice grains was classified 

according to TCVN 5643:1999. 

Protein content was determined by the Kjeldahl 

method (TCVN 8125:2009). 

Amylose content was determined by measuring 

the absorbance at 720 nm wavelength with a 

UV-VIS absorbance meter (SPUVS, SP-1920, 

Japan) (TCVN 5716-1:2008). 

The degree of gelatinization is determined 

according to TCVN 5715:1993. The rice grains 

are peeled, then 10 grains are placed in each petri 

dish, with the grains spread separately on the 

surface. Next, add 10 ml of 1.7% KOH and 

incubate the samples at room temperature for 23 

hours. After incubation, analyzing the sample 

visually, the degree of gelatinization includes 7 

levels, corresponding to the characteristics of the 

rice grains. 

Gel consistency is determined according to 

national standard TCVN 8369:2010. Gelatinize 

white rice flour by hydrolysis in dilute alkaline 

solution, then cool the mixture and measure the 

gel flow. 

2.3 Data analysis  

The collected data were processed using 

Microsoft Excel software and statistically 

analyzed using Statgraphics Centurion XV 

software. 

3. RESULTS AND DISCUSSION 

3.1 Evaluation results on size of rice gran

Table 1: Results of rice grain size evaluation of studied traditional rice varieties 

Code Generic Name 
Grain length 

(mm) 

Grain Width 

(mm) 

Grain 

length/width 

ratio  

G01 Huong Lai - D1 7.20 ± 0.06a 2.01 ± 0.01jk 3.58 ± 0.03a 

G02 Chum Ruot Trang 6.31 ± 0.09d 2.20 ± 0.02ef 2.87 ± 0.06de 

G03 Hai Nguyen Lua - D1 6.28 ± 0.02d 1.90 ± 0.03l 3.30 ± 0.05b 
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G04 Hoa Binh - D3 5.44 ± 0.07hi 2.80 ± 0.03a 1.94 ± 0.01k 

G05 Huong Lai Do - D5 6.85 ± 0.12b 2.32 ± 0.04d 2.96 ± 0.06d 

G06 Khao Dawk Mali - D3 7.07 ± 0.14a 2.18 ± 0.03fg 3.25 ± 0.09b 

G07 Lun Can 6.03 ± 0.15e 2.13 ± 0.06g 2.84 ± 0.02ef 

G08 Mong Chim Thom - D3 5.11 ± 0.03j 2.09 ± 0.02hi 2.44 ± 0.02i 

G09 Nang Nhen - D7 5.68 ± 0.02g 2.06 ± 0.02ij 2.76 ± 0.02fg 

G10 Nang Quat Nhuyen 5.63 ± 0.02g 2.32 ± 0.02d 2.43 ± 0.02i 

G11 NTCD - D11 6.03 ± 0.13e 1.83 ± 0.01m 3.28 ± 0.08b 

G12 NTCD - D5 5.88 ± 0.02ef 1.81 ± 0.04m 3.25 ± 0.05b 

G13 NTCD - D6 5.53 ± 0.11g 2.14 ± 0.02g 2.59 ± 0.08h 

G14 Tai Nguyen Bac Lieu 5.32 ± 0.09i 1.98 ± 0.03k 2.68 ± 0.01g 

G15 Tai Nguyen Sua - D2 5.85 ± 0.06f 1.91 ± 0.01l 3.07 ± 0.02c 

G16 TNLA - D2 5.58 ± 0.15g 2.04 ± 0.03j 2.74 ± 0.11g 

G17 TNLA - D5 5.66 ± 0.08g 2.62 ± 0.05b 2.1 ± 0.01j 

G18 Trang Ba Lon 6.48 ± 0.08c 2.23 ± 0.04e 2.90 ± 0.09de 

G19 Trung Cu - D2 4.88 ± 0.17k 2.29 ± 0.01d 2.13 ± 0.08j 

G20 Control sample 5.36 ± 0.11i 2.45 ± 0.06c 2.18 ± 0.02j 

P 0.0000 0.0000 0.0000 

Note: Numbers with the same letters a, b, c… in each column are not significantly different at the 

5% significance level through the LSD test.  

Rice grain size is one of the important 

commercial quality indicators determined by 

consumer preferences. The results presented in 

Table 1 show that rice grain length ranges from 

4.88 mm (Trung cu - D2) to 7.20 mm (Huong 

Lai - D1), while grain width ranges from 1.90 

mm (Hai Nguyen lua - D1) to 2.80 mm (Hoa 

Binh - D3).

 

 

Huong Lai-D1     Chum Ruot 

Trang 

Hai Nguyen 

Lua-D1 

Huong Lai Do 

D5 

Hoa Binh-D3        
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Figure 1: White rice obtained from the studied traditional rice varieties 

According to Vietnamese Standard TCVN 

5643:1999 on Rice - Terms and definitions, the 

above traditional rice varieties are divided into 3 

main groups: 

- Very long grain group - grains longer than 7 

mm, accounting for 10%, including 2 

varieties/lines (Huong Lai - D1 and Khao Dawk 

Mali - D3). 

- Long grain group - grains are 6 mm to 7 mm 

long, accounting for 30%, including 6 

varieties/lines (Chum Ruot Trang, Hai Nguyen 

Lua - D1, Huong Lai Do - D5, Lun Can, NTCņ 

- D11 and Trang Ba Lon) 

- Short-grain group - grains with length less than 

6 mm, accounting for 60%, including 12 

varieties/lines (Hoa Binh - D3, Mong Chim 

Thom -  D3, Nang Nhen - D7, Nang Quat 

Nhuyen, NTCņ - D5, NTCņ - D6, Tai Nguyen 

Bac Lieu, Tai Nguyen Sua - D2, Tai Nguyen 

Long An - D2, Tai Nguyen Long An - D5, Trung 

Cu - D2 and Control sample). 

Rice grain size includes length, width and 

length/width ratio (grain shape), which are the 

most stable and highly heritable characteristics 

of rice varieties (Bao, 2014). The grain 

length/width ratio is one of the criteria for 

Trang Ba Lon       Trung Cu - D2         Control sample 

 

TNLAïD2             TNLAïD5   

 

  NTCD-D11           NTCD-D5              NTCD-D6 
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Tai Nguyen 

Bac Lieu 

Tai Nguyen 

Sua-D2 
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Mong Chim 

Thom-D3 

Nang Quat 

Nhuyen 
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evaluating grain shape and is also a standard for 

consumers and export. Of the 20 studied rice 

varieties, all had a length/width ratio of over 2 

(except Hoa Binh - D3), of which 5 

varieties/lines had a length/width ratio of over 3 

(accounting for 25%). Vu Manh An (2023) 

researched on 171 local rice varieties including 

103 varieties belonging to the indica group, 62 

varieties belonging to the japonica group and 6 

varieties belonging to the intermediate group. 

The results showed that the proportion of long 

and very long grain rice varieties was dominant 

(including 103 varieties, accounting for 

60.24%). 

3.2 Results of recovery efficiency, whiteness 

and chalkiness of rice 

Milling is the process of separating the husk 

from the rice grain (brown rice) and removing 

the germ and the outer bran layer (white rice) 

through friction and abrasion. Milling quality is 

considered based on two main criteria: the 

percentage of brown rice and white rice is 

calculated as a percentage of rice weight. The 

average husk ratio is from 20% - 22% and can 

also vary from 16% - 26% (Khush, 1997). 

Table 2:Percentage of brown rice, white rice and whole rice of studied traditional rice varieties 

Code Generic Name % brown rice % white rice % whole rice 

G01 Huong Lai - D1 74.94 ± 0.28i 64.47 ± 0.53g 44.01 ± 0.17e 

G02 Chum Ruot Trang 77.54 ± 0.43c 68.82 ± 0.48abc 62.87 ± 0.61a 

G03 Hai Nguyen Lua - D1 76.81 ± 0.27def 64.91 ± 1.45fgh 17.05 ± 0.92i 

G04 Hoa Binh - D3 78.48 ± 0.17b 70.04 ± 1.01a 52.49 ± 0.17c 

G05 Huong Lai Do - D5 77.27 ± 0.13cd 64.15 ± 0.77h 36.81 ± 3.03f 

G06 Khao Dawk Mali - D3 76.96 ± 0.14cde 62.40 ± 0.89i 28.92 ± 1.41g 

G07 Lun Can 80.00 ± 0.11a 66.14 ± 0.35ef 44.19 ± 1.43e 

G08 Mong Chim Thom - D3 76.22 ± 0.31fgh 63.90 ± 0.69h 26.88 ± 1.54g 

G09 Nang Nhen - D7 76.83 ± 0.18def 67.57 ± 0.89cd 59.93 ± 2.48b 

G10 Nang Quat Nhuyen 77.11 ± 0.16cd 65.95 ± 0.77ef 54.02 ± 1.26c 

G11 NTCD - D11 78.59 ± 0.14b 69.01 ± 0.80ab 10.19 ± 0.86j 

G12 NTCD - D5 78.47 ± 0.12b 69.28 ± 1.14ab 7.42 ± 0.33k 

G13 NTCD - D6 75.77 ± 0.17h 63.56 ± 0.23hi 10.17 ± 0.15j 

G14 Tai Nguyen Bac Lieu 75.00 ± 0.25i 66.29 ± 1.32de 18.12 ± 1.21i 

G15 Tai Nguyen Sua - D2 76.02 ± 0.12g 65.59 ± 1.12efg 8.20 ± 0.25jk 

G16 TNLA - D2 78.36 ± 0.65b 66.22 ± 0.15def 35.98 ± 1.28f 

G17 TNLA - D5 76.33 ± 0.34efgh 65.61 ± 0.20efg 23.50 ± 0.54h 

G18 Trang Ba Lon 76.81 ± 0.12def 66.39 ± 1.34de 47.26 ± 1.52d 

G19 Trung Cu - D2 68.03 ± 1.36j 59.98 ± 0.20k 52.48 ± 0.96c 

G20 Control sample 76.67 ± 0.13defg 67.96 ± 0.28bc 45.25 ± 0.29de 

P 0.0000 0.0000 0.0000 
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Note: Numbers with the same letters a, b, c… in each column are not significantly different at the 

5% significance level through the LSD test. 

The results of evaluating the brown rice ratio of 

20 research lines ranged from 68.03-80.00%, of 

which the highest was the variety/line of Lun 

Can, followed by NTCņ - D11, Hoa Binh - D3, 

NTCņ - D5 and Tai Nguyen Long An - D2 

(Table 2). Besides, the lower white rice ratio 

fluctuates between 59.98-70.04%, in which the 

highest is the Hoa Binh - D3 variety/line, 

followed by NTCņ - D5, NTCņ - D11 and 

Huong Lai Trang.  

The analysis results in Table 2 also showed that 

the white rice ratio fluctuated little but the head 

rice ratio fluctuated greatly. The whole rice 

recovery efficiency ranged from 7.42 to 62.87%, 

with the highest being Chum Ruot Trang, 

followed by Nang Nhen - D7, Nang Quat 

Nhuyen, Hoa Binh - D3 and Trung Cu - D2. The 

reason for the large difference in head rice ratio 

between the studied varieties may be due to the 

influence of genetic traits (variety/line), fertilizer 

(most obvious is phosphorus), environment 

(temperature and humidity during ripening and 

after harvest), post-harvest treatment, storage 

time and milling process. The above factors are 

the cause of cracks in the grain and increase the 

breakage rate of rice grains during milling. 

Usually, medium and long rice grains are more 

prone to cracks than round grains (Khush, 1997; 

Nguyen Thi Lang et al., 2021).

Table 3: Whiteness and chalkiness percentage of studied rice varieties 

Code Generic Name Whiteness (%) % Chalkiness 

G01 Huong Lai - D1 44.23 ± 0.15f 6.04 ± 0.33abc 

G02 Chum Ruot Trang 41.10 ± 0.79h 2.42 ± 0.27a 

G03 Hai Nguyen Lua - D1 48.07 ± 0.31c 16.91 ± 2.42f 

G04 Hoa Binh - D3 46.60 ± 0.20d 17.92 ± 0.61fg 

G05 Huong Lai Do - D5 46.87 ± 0.15d 20.14 ± 5.17fg 

G06 Khao Dawk Mali - D3 43.80 ± 0.44fg 21.88 ± 0.94g 

G07 Lun Can 43.83 ± 0.35fg 5.27 ± 0.18ab 

G08 Mong Chim Thom - D3 43.13 ± 0.25g 7.34 ± 0.39cd 

G09 Nang Nhen - D7 41.50 ± 1.37h 4.47 ± 0.18ab 

G10 Nang Quat Nhuyen 45.53 ± 0.15e 11.84 ± 0.80e 

G11 NTCD - D11 54.00 ± 0.17a 52.94 ± 6.60jk 

G12 NTCD - D5 54.03 ± 0.38a 50.45 ± 6.06ij 

G13 NTCD - D6 54.20 ± 0.10a 35.71 ± 0.56h 

G14 Tai Nguyen Bac Lieu 49.70 ± 1.31b 16.88 ± 0.12f 

G15 Tai Nguyen Sua - D2 53.47 ± 0.55a 47.87 ± 0.21i 

G16 TNLA - D2 35.17 ± 0.45j 3.25 ± 1.37a 

G17 TNLA - D5 46.07 ± 0.49de 55.54 ± 1.31k 

G18 Trang Ba Lon 43.17 ± 0.21g 10.00 ± 0.63de 



AGU International Journal of Sciences – 2024, Vol. 10 (4), 11 – 22

   

 
18 

G19 Trung Cu - D2 38.07 ± 0.21i 2.28 ± 0.36a 

G20 Control sample 37.93 ± 0.64i 21.11 ± 0.61g 

P 0.0000 0.0000 

Note: Numbers with the same letters a, b, c… in each column are not significantly different at the 

5% significance level through the LSD test. All 20 rice varieties have been hulled and milled to 

achieve a whiteness equivalent to or higher than the commercial white rice standard. 

The degree of milling varies to meet general 

regulations or consumer perception. The 

whiteness of milled rice depends largely on the 

characteristics of the variety/line and is 

presented in Table 3. The NTCD - D11, NTCD 

- D5, NTCD - D6 and Tai Nguyen Sua - D2 

groups have the highest whiteness and are 

statistically significantly different from other 

varieties/lines, while the Trung Cu - D2 and 

Control groups have the lowest whiteness. 

The quality and price of rice are also affected by 

the chalkiness of the rice - the opaque part of the 

rice grain. Although when cooked, chalkiness 

does not affect the taste of the rice, it will reduce 

the aesthetics and commercial value of the rice 

grain. The chalkiness rate of rice depends on 

many factors such as harvest age, planting 

temperature, drying process, etc. The changes in 

the structure of starch and protein in the rice 

grain is due to temperature and humidity during 

drying, etc. (Nguyen Thi Lang et al., 2021). The 

chalkiness rate of 20 traditional rice varieties in 

the study fluctuated greatly in the range (2.28% 

- 55.54%). The traditional rice groups Trung cu 

- D2, Chum Ruot Trang and Tai nguyen Long 

An - D2 had the lowest chalkiness rate, while the 

Tai nguyen Long An - D5, NTCņ - D11 and 

NTCņ - D5 groups had the highest chalkiness 

rate (over 50%). 

3.3 Chemical compositions and other 

important indicators of rice 

Protein is abundant in the bran layer of rice 

grains. For brown rice, the protein content is 

about 6-13% depending on the variety (Jinsong, 

2019). Pham Quang Trung and Nguyen Cong Ha 

(2016) analyzed the protein content in brown 

rice varieties OM4900, Jasmine85, OM2517, 

IR50404, Mot Bui Do, CLN and the results were 

7.77, 7.13, 6.78, 8.26, 6.52 and 9.71% 

respectively. Nguyen Thanh Tuong et al. (2005) 

analyzed the quality of 55 rice varieties grown 

along the coast of Ben Tre, Long An, Tien Giang 

and Tra Vinh, and results showed that 33 

varieties contained protein content > 10%, the 

rest lower than this level. For fully white rice, 

The USDA (United States, 2024) announced that 

the protein content in white rice is 2.69%, which 

usually does not exceed 3%. Based on this level 

and combining the chart in Figure 2, it can be 

seen that the varieties G8 (Mong Chim Thom - 

D3), G9 (Nang Nhen - D7) and G10 (Nang Quat 

Nhuyen) have protein contents of 3.07, 2.90 and 

2.86% respectively, which are higher than the 

USDA white rice standard. The studied varieties 

with codes G1 (Huong Lai ï D1), G3 (Hai 

Nguyen Lua ï D1), G4 (Hoa Binh ï D3), G7 

(Lun Can), G11 (NTCD ï D11), G12 (NTCD ï 

D5), G13 (NTCD ï D6), G15 (Tai Nguyen Sua 

ï D2), and G18 (Trang Ba Lon) have protein 

contents in the range of 2-2.67%, the remaining 

varieties have protein contents < 2%.
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Amylose content, gelatinization and gel 

consistency analysis are shown in Table 4. 

According to Tokumoto Osamu & Omer Badi 

(2013), amylose content and gel consistency 

have important effects on rice quality. Starch 

makes up about 90% of the dry matter content in 

white rice. Starch is a high molecular weight 

compound made up of glucose units, with 

amylose being a linear form of starch composed 

of glucose molecules linked together in a chain. 

The amylose content of starch is usually 15 - 

35%. High amylose content causes cooked rice 

to be dry, less soft, and to become hard when 

cooled. In contrast, low amylose makes rice 

grains soft and sticky. Based on amylose 

content, milled rice is classified into five groups 

as follows: glutinous rice (1 - 2%), extremely 

low amylose rice (2 - 9%), low amylose rice (10 

- 20%), medium amylose rice (20 - 25%), high 

amylose rice (25 - 33%) (Tokumoto Osamu & 

Omer Badi, 2013). The data in Table 4 shows 

that there are up to 19 varieties (including the 

control variety) with amylose content ranked at 

a low level and fluctuating between 12.65 and 

19.63%, only variety G15 (Tai Nguyen Sua - 

D2) has an extremely low amylose content of 

7.05%. The findings indicate that the traditional 

rice varieties examined have the potential to 

produce cooked rice with highly favorable 

sensory attributes. 

In addition, the gel consistency index also 

contributes to measuring the tendency of rice to 

harden after cooling. According to TCVN 8369 

(2010), the gel consistence of rice is divided into 

three groups including: hard gel group (26 - 40 

mm), medium gel group (41 - 60 mm), soft gel 

group (61 - 100 mm). The two indexes of gel 

consistency and amylose content are often not 

clearly related to each other, which is similar to 

the study of Suwansri and Meullenet (2004). 

These two authors studied the physical and 

chemical properties of 15 different fragrant rice 

varieties including gel consistence and amylose 

content. The results in Table 4 also show that 

there is no correlation between these two 

indexes. However, commercially, if placed in 

the same amylose group, varieties with soft gel 
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consistency will be more popular due to their 

ability to retain the softness of rice longer when 

cooled. In general, the rice varieties in this study 

almost have soft gel consistence, only two 

varieties G3 (Hai Nguyen lua - D1), G19 (TrҼng 

cu - D2), the control variety have medium gel 

consistence, and two varieties G4, G8 have hard 

gel consistence. The results in the data table also 

show that there are up to 8 varieties that are very 

difficult to gelatinize because the measured 

gelatinization results are all at high levels, which 

are the varieties with codes G4 (Hoa Binh - D3), 

6 (Khao Dawk Mali - D3), 8 (Mong Chim Thom 

- D3), 9 (Nang Nhen - D7), 10 (Nang Quat 

Nhuyen), 12 (NTCD - D5), 14 (Tai Nguyen Bac 

Lieu) and 19 (Trung Cu - D2). The remaining 

eleven varieties and the control variety have 

medium and low gelatinization. According to 

Nguyen Thanh Tuong (2005), the higher the 

gelatinization of rice, the more heat and time are 

needed to completely gelatinize the starch in the 

rice grain.

Table 4: Amylose content, gel consistency and gelatinization degree of rice varieties 

Code Generic Name 
% Amylose Gel consistency Gelatinization 

degree 

G01 Huong Lai - D1 19.63 ± 0.31m Soft Short 

G02 Chum Ruot Trang 17.41 ± 0.35hik Hard Medium 

G03 Hai Nguyen Lua - D1 12.65 ± 0.40b Medium Medium 

G04 Hoa Binh - D3 13.66 ± 0.27c Hard High 

G05 Huong Lai Do - D5 18.71 ± 0.29l Soft Medium 

G06 Khao Dawk Mali - D3 17.57 ± 0.31ik Soft High 

G07 Lun Can 17.60 ± 0.33k Soft Short 

G08 Mong Chim Thom - D3 16.98 ± 0.35h Hard High 

G09 Nang Nhen - D7 17.00 ± 0.34hi Soft High 

G10 Nang Quat Nhuyen 14.33 ± 0.34de Soft High 

G11 NTCD - D11 14.15 ± 0.35cd Soft Medium 

G12 NTCD - D5 15.99 ± 0.26g Soft High 

G13 NTCD - D6 15.20 ± 0.38f Soft Medium 

G14 Tai Nguyen Bac Lieu 14.56 ± 0.27def Soft High 

G15 Tai Nguyen Sua - D2 7.05 ± 0.29a Soft Short 

G16 TNLA - D2 15.12 ± 0.40f Soft Medium 

G17 TNLA - D5 14.76 ± 0.45ef Soft Short 

G18 Trang Ba Lon 19.62 ± 0.48m Soft Medium 

G19 Trung Cu - D2 14.87 ± 0.32ef Medium High 

G20 Control sample 17.46 ± 0.45hik Medium Medium 

P 0.0000 - - 

Note: Numbers with the same letters a, b, c… in each column are not significantly different at the     

5 % significance level through the LSD test.
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4. CONCLUSION 

Research on 20 traditional rice varieties grown 
in An Giang shows the diversity in rice quality, 
meeting different market needs. The Huong Lai 
- D1 variety has the longest grain (7.20 mm), 
while the Trung Cu - D2 has the shortest grain 
(4.88 mm). The highest brown rice recovery rate 
belongs to the Lun Can variety (80.00%), while 
the highest white rice rate is the Hoa Binh - D3 
variety (70.04%). In terms of nutrition, Mong 
Chim Thom - D3 has the highest protein content 
(3.07%), far exceeding the commercial white 
rice standard. Most rice varieties have low 
amylose content, creating soft, sticky rice, 
especially Tai Nguyen Sua - D2 with extremely 
low amylose (7.05%). The gel consistency of the 
varieties is also very diverse, most have soft gel 
consistence, which helps the rice retain its 
softness after cooling, except for Hoa Binh - D3 
and Mong Chim Thom - D3 which have hard gel 
consistence, which makes the rice dry and hard 
when cooled. In addition, varieties such as Hoa 
Binh - D3, Khao Dawk Mali - D3 and Nang 
Nhen - D7 have high gelatinization resistance, 
requiring a lot of heat to completely gelatinize, 
showing the heat resistance of the rice grains of 
these varieties. In summary, these traditional rice 
varieties are capable of producing high-quality 
rice with soft and sticky rice, which is the 
foundation for breeding and developing high-
quality traditional rice varieties in the Mekong 
Delta. 
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