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Abstract-   This research was aimed to investigate how individual’s food neophobia level affected consumer expectations 
and perceptions of the sizes and shapes of rice. Neophilic (n=32) and neophobic (n=28) consumers based on food 
neophobia scale, were recruited. This group of consumer responded to rate the visual hedonics, feeling, context of uses 
and purchase intention of eight whole grain rice samples which had different sizes and shapes (N=8; thin/short, thin/long, 
medium long (Control), rounded/long, rounded medium long I and II, long and rounded/short grains). The results 
showed that both of medium long and long grains had highest mean score for all attributes. Then these whole grain rice 
samples were cooked and rated again. The results showed that cooked thin/short rice had highest mean score for all 
attributes. Comparison of purchase intention of both of medium long and thin/short rice before and after cooking for 
neophilic and neophobia group showed the opposite results, before cooking, most of consumer panels intended to 
purchase medium long grain more than thin/short grain but after cooking they intended to purchase cooked thin/short 
rice more than cooked medium long rice. This information may be benefit for rice cultivar development, food label and 
advertisement. 
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I. INTRODUCTION 

Thailand is one of the world top three rice exporters [1]. Jasmine rice was a rice variety that has been demanded 
from other countries [2]. Jasmine rice (Oryza sativa L.) (Known as Khao Horm Mali in Thai) is the world-famous 
rice [3]. It is a non-glutinous fragrant variety and considered to be a top quality rice in Thailand [4] due to its 
fragrance aroma, superior taste, soft texture as well as high cooking quality [5]. In 2017 and 2020, Thai jasmine rice 
won the world’s best rice 2017 winner at the World Rice Conference [6]. According to the contest criteria,  
appearance of rice grain including size and shape will be evaluate before the rice sample will be tasted by chefs from 
different countries in each year [7].  

Expectation played a major role on consumer perception, liking, and acceptance towards food products [8]. It was 
also described by [9] that appearance as the first impression of a food product on the shelf affected customer’s 
purchasing intention. Although aroma and taste of rice were considered as important characteristics of rice, size and 
shape of rice grain also important in the consumer’s point of view [10]. In order to understand consumer and 
develop the product to match with their demands, it is essential to study consumer about their needs, wants, and 
preferences. Consumer’s demand can be varied based on their background. Consumer can be classified into different 
groups and there are several types of criteria such as demographic, geographic, behavior, and psychographic 
characteristic and these characteristics influence on their food choice [11], As consumers have more diverse 
lifestyles in a globalized world [12] and the food system becomes more complex, consumers in the world are faced 
with making food choices from the many food products offered [13], and the consumption behavior is more 
different [12]. Thus, it is not sufficient to characterize food consumers on the basis of demographic or 
sociodemographic data [14]. [15] offered consumer psychographic segmentation based on food neophobia 
(Reluctance to avoidance of novel foods) which was most frequently measured using the Food Neophobia Scale 
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(FNS; [16]). It was used to predict decisions to eat a novel food items [17]. [18] had explored the food neophobia 
constructs regarding the way of overcoming all individuals' food neophobia in general for molecular gastronomy 
cuisine applications and to examine how science-based cooked foods should be marketed based on these neophobia 
constructs. This individual's attitude towards foods influenced on food choices [19].  

It is interesting to study the relationship of food neophobia and the different rice grain size and shape as a part in 
this study as well. The rice grain expectations and cooked rice perceptions towards the size and shape has never 
before been compared between food neophobic and neophilic consumers. This study may help approaching the 
consumer needs which may be benefit for the rice quality development and improvement especially to rice visual 
appearances. It will also be a crucial piece of information for food marketing strategies as advertising or product 
descriptions on food labels. To help understand rice consumer more thoroughly, the aim of the study was to 
investigate different groups of consumer based on food neophobia degree towards different types of rice.     

II. METHODOLOGY 

1. Sample preparation 
Eight marketed rice products (Shown in Figure 1) were sampling from different superstores in Bangkok and 

online channels (Covering in the different sizes and shapes of grain rice which picked up the world’s best rice 
winner at the World Rice Conference). The samples included thin/short (Thai Sang Yod rice), thin/long (India 
Basmati rice), medium long (Control; jasmine rice), rounded/long (Italy Arborio Risotto rice), rounded/medium long 
I (American California rose rice), rounded/medium long II (Myanmar Paw San rice), long (Cambodia Malys Angkor 
rice) and rounded/short grain (Japanese Koshi Hikari rice). All tested samples had been certified by The Thai Food 
and Drug Administrations. All broken grain, abnormal shape, different color shade was removed. Only perfect 
whole kernel rice grains were selected and used. 
 

                       (a) 

 

 

 

                       (b) 

 

Figure 1. Different size and shape rice samples; (a) whole grain rice and (b) cooked rice samples (N=8). They consisted of thin/short, thin/long, 

medium long (Control), rounded/long, rounded/medium long I, rounded/ medium long II, long and rounded/short grain (From left to right). 

The test was divided into 2 sessions: before (Expectation) and after cooking (Perception). For expectation session, 
each sample was served with approximately 100 grams in a clear plastic container and closed cover for 100 grams 
and encoded for blind tasting with three-digit random numbers to avoid any biases [20]. For perception session, all 
samples were cooked by conventional rice cooker (OTTO CR-110T Model) and following the cooking instruction as 
mentioned in the manufacturer label from each rice bag. They were served 100 grams in a container with an 
aluminum foil cover and encoded with random three digit numbers to avoid bias. They were presented in controlled 
temperature at 50 oC for a test [21]. 
 
2. Subjects 

One hundred consumer panels ([22] recommended consumer panel size for various consumer sensory testing 
laboratory), of which 47 neophobics (mean age was 23.4 ± 2.5) and 53 neophilics (mean age was 23.3 ± 2.6) were 
divided by completing the food neophobia scale [16]. They were students and staffs of the university. They willing 
to participate in this research. These subjects had never been trained in sensory testing before. All participants must 
not have vision health problems.  
 
3. Experiments 

Appearance evaluation was divided into two sessions. There were eight raw whole grain rice samples in the first 
session and eight cooked rice samples in the second session. Serving order of each sample in each session were 
designed using Randomized Complete Block design [21]. 
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After appearance consideration, consumer were asked to rate their degree of liking towards each sample in size, 
length (short, medium long, and long), shape (thin or rounded) of rice grain, and overall liking using a nine-point 
hedonic scale (1 = disliked extremely, to 9 = extremely liked) [23]. Opinion on Feeling level such as looking 
delicious and easy to chew were evaluated using the following 9- point mood scale (1 = not at all, to 9 = very much) 
[20]. Then context of uses was tested by rating the degree of appropriateness of consumption patterns to prepare rice 
for eating in different modes [24]: boiled and cooked were evaluated using the 9-point appropriateness scale ([25]; 1 
= extremely inappropriate, to 9 = extremely appropriate). Finally, consumer panels evaluated their purchase intent to 
the samples by using a five-point structured scale (1 = certainly will not buy, to 5 = certainly will buy) [26]. 
 
4. Size and shape measurement 

The morphometric parameters (length, width, thickness, and elliptic factor) of the grains were measured using 
Vernier caliper [27] then geometric mean diameters were calculated. The measurements of length (L), width (W) 
and thickness (T) in (mm) of hundred grains randomly measured in order to investigate geometric of different grain 
varieties [Geometric mean diameters (GMD) = (L x W x T)1/3]. The sphericity (%) of each grain were calculated 
using this parameter; sphericity (S) = GMD/L (1.0 or less = round, 1.1-2.0 = bold, 2.1-3.0 = medium and over 3.0 = 
slender) [28]. 
 
5. Data analysis 

The obtained data were analyzed using analyses of variance (ANOVA) (p  0.05) considering sample and 
consumer panel (block) as sources of variation by SPSS/PC for Windows Version 26.0. The level of significance for 
all statistical analysis was set at 0.05. This significance level (p  0.05), [29] also used for their sensory research. 

III. RESULT AND DISCUSSION  

For the results of the impacts of shape and size of rice grain products on visual hedonic preference and consumer 
perception were shown in Table 1 and 2. 

Table 1 showed mean responses of grain rice and cooked rice with different size and shapes for neophilic consumer 
panels. Regarding to differences between the shapes of grain rice, it was found that participants liked long grain (7.5) 
better than medium long grain (6.75) and thin/short grain (6.25). They were less likely for thin/long grain (5.25) and 
rounded/long grain (5.88). Cooked rice, it was found that participants were most liked for the thin/short rice (7.75) 
which greater than medium long rice (5.88), long rice (5.75), and rounded/medium long rice (3.71), respectively. 
Rounded/short rice and rounded/medium long rice were perceived as having high ease of chewing and appropriate for 
porridge.  

 

Table - 1 Mean responses for rice with different shapes for neophilic consumer panels 

 Rounded/Lo

ng 

Rounded/Me

dium long I 

Rounded/Me

dium long II 

Rounded/Sh

ort 
Long 

Medium 

long 
Thin/Long Thin/Short 

Befo

re 

cook

ing 

Afte

r 

cook

ing 

Befo

re 

cook

ing 

Afte

r 

cook

ing 

Befo

re 

cook

ing 

Afte

r 

cook

ing 

Befo

re 

cook

ing 

Afte

r 

cook

ing 

Befo

re 

cook

ing 

Afte

r 

cook

ing 

Befo

re 

cook

ing 

Afte

r 

cook

ing 

Befo

re 

cook

ing 

Afte

r 

cook

ing 

Befo

re 

cook

ing 

Afte

r 

cook

ing 

Shap

e 

liking 

5.50b 
6.50a

bcd 

6.50a

b 

2.86e

** 
6.00b 

6.88a

b 
5.75b 

5.38b

cd 
7.88a 7.88a 

6.75a

b 

5.00c

d* 
5.25b 

6.63a

bc 

6.25a

b 
7.38a 

Size 

liking 

5.38b

c 

6.50a

bc 

6.63a

b 

4.00d

** 

6.50a

bc 

6.88a

b 

5.75a

bc 

5.63b

cd 
7.13a 7.13a 

6.75a

b 

5.50b

cd 
5.00c 

6.38a

bc 

5.88a

bc 

7.50a

* 

Lengt 5.25b 5.75b 5.63b 2.71c 4.75c 6.75a 5.13b 6.00b 7.50a 7.50a 7.25a 5.75b 6.13a 6.13b 6.63a 8.00a
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h 

liking 

c c * b* c * bc b * 

Plum

p 

liking 

6.00a

b 
7.25a 

6.50a

b 

3.71c

* 
6.88a 7.13a 

6.50a

b 

6.25a

b 

6.50a

b 

6.50a

b 

5.88a

b 

6.25a

b 
4.63b 

7.00a

** 

5.38a

b 

7.38a

** 

Over

all 

liking 

5.88b

c 

6.88a

b 

6.63a

bc 

3.71c

** 

6.75a

b 

7.00a

b 

6.25a

bc 
5.88b 7.50a 7.50a 

6.75a

b 
5.88b 5.25c 

6.63a

b 

6.25a

bc 

7.75a

* 

Looki

ng 

delici

ous 

5.50b 
7.38a

b* 

6.75a

b 

3.29d

* 
5.63b 

7.25a

bc 

6.00a

b 

5.75b

c 
7.75a 7.75a 

6.88a

b 

5.50c

* 
5.00b 

6.88a

bc* 

6.63a

b 
7.88a 

Easy 

to 

chew 

5.63b 6.75a 
6.88a

b 
6.57a 

6.13a

b 
7.00a 

7.13a

b 
7.25a 7.25a 7.25a 

6.75a

b 
6.75a 5.63b 6.88a 

6.63a

b 
7.38a 

Suita

ble to 

boil 

5.25a

bc 

6.13a

b 

5.25a

bc 
3.57c 

5.38a

bc 

7.38a

* 

5.00b

c 

7.50a

* 
7.38a 7.38a 

6.25a

b 

6.50a

b 

4.75b

c 

6.63a

b 
3.75c 

7.00a

** 

Suita

ble to 

cook 

5.38b 
6.75a

bcd 
5.63b 4.14e 6.00b 

7.25a

b 
5.50b 

5.00d

e 
8.13a 8.13a 

7.00a

b 

5.25c

de* 
5.38b 

7.13a

bc* 

6.88a

b 
8.25a 

Purc

hase 

intent

ion 

3.25b

c 

3.75a

bc 

3.25b

c 
1.86d 

3.50a

bc 

4.25a

b 

3.25b

c 

3.25b

cd 

4.50a

b 

4.50a

b 
4.75a 

2.50c

d** 
2.75c 

4.00a

b 

4.13a

bc 
5.00a 

 

 

Remark: * Different from before cooking significantly 0.05, ** 0.01 

a, ab, b = Sample comparison in each item statistical significance at 0.05. 
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Table - 2 Mean responses for rice with different shapes for neophobic consumer panels. 

 Rounded/Lo

ng 

Rounded/Me

dium long I 

Rounded/Me

dium long II 

Rounded/Sh

ort 
Long 

Medium 

long 
Thin/Long Thin/Short 

Befo

re 

cook

ing 

After 

cooki

ng 

Befo

re 

cook

ing 

Afte

r 

cook

ing 

Befo

re 

cook

ing 

After 

cooki

ng 

Befo

re 

cook

ing 

Afte

r 

cook

ing 

Befo

re 

cook

ing 

Afte

r 

cook

ing 

Befo

re 

cook

ing 

Afte

r 

cook

ing 

Befo

re 

cook

ing 

Afte

r 

cook

ing 

Befo

re 

cook

ing 

Afte

r 

cook

ing 

Shap

e 

liking 

4.35c 
5.35c

d 
5.95b 

3.25e

** 
4.15c 

6.75a

b** 
4.55c 

6.20b

c** 
7.75a 

4.70d

** 
7.85a 

5.60c

d** 
6.10b 

5.85b

c 
5.95b 

7.40a

** 

Size 

liking 

4.70b

c 

5.35c

d 
5.75b 

3.40e

** 
4.35c 

6.70a

b** 
4.35c 

6.35b

c** 
7.25a 

5.25d

** 
7.50a 

5.60c

d** 
5.60b 

6.15b

cd 

5.35b

c 

7.45a

** 

Lengt

h 

liking 

4.15c

d 
4.45c 5.00c 3.95c 3.70d 

6.35b

** 
3.65d 

6.30b

** 
7.65a 

5.75b

** 
7.65a 

5.55b

** 

7.20a

b 

5.70b

** 
6.55b 

7.50a

* 

Plum

p 

liking 

5.30c

d 

6.00b

c 

6.40a

bc 

3.40d

** 

5.80a

bcd 

6.75a

b 

5.75b

cd 

6.00b

c 

6.75a

b 

5.05c

** 
6.95a 

6.25a

b 
4.90d 

6.00b

c* 
5.15d 

7.10a

** 

Over

all 

liking 

4.60c 
5.70c

d* 
5.95b 

3.60e

** 
4.75c 

6.90a

b** 
4.65c 

6.35b

c** 
7.65a 

5.40d

** 
7.80a 

5.80c

d** 
5.95b 

6.00c

d 
5.75b 

7.70a

** 

Looki

ng 

delici

ous 

4.00e 
6.25b

cd** 
6.35b 

3.35e

** 

4.35d

e 

7.00a

b** 

5.15c

d 

6.60b

c** 
8.00a 

5.25d

** 
8.05a 

5.70c

d** 

5.95b

c 

6.05b

cd 

6.10b

c 

7.85a

** 

Easy 

to 

chew 

4.50d 5.30d 
6.15a

bc 

5.85b

cd 

5.00c

d 

6.70a

bc** 

5.25b

cd 

6.85a

b** 
7.10a 

5.70c

d* 
7.20a 

5.70c

d* 

6.30a

b 

6.55a

bc 

5.90b

c 

7.25a

* 

Suita

ble to 

boil 

4.60b 
5.70a

bc 
5.80b 

3.80d

** 
4.45b 

6.60a

b** 
4.80b 

5.95a

bc 
7.15a 

4.80c

d** 
7.45a 

5.40b

c** 
5.55b 

5.80a

bc 
4.65b 

6.90a

** 

Suita

ble to 

cook 

4.50d 
6.10b

c** 

5.15c

d 

3.10d

** 
4.40d 

7.00a

b** 
4.60d 

6.30b

c** 
7.95a 

5.25c

** 
8.20a 

5.20c

** 
6.65b 

6.15b

c 

6.15b

c 

7.80a

** 
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Purc

hase 

intent

ion 

2.25d 
3.25b

c** 

3.05b

c 

1.60d

** 
2.35d 

4.20a

** 

2.65c

d 

3.45b

** 
4.95a 

2.85b

c** 
4.90a 

2.60c

** 
3.40b 

3.20b

c 

3.25b

c 

4.85a

** 

Remark: * Different from before cooking significantly 0.05, ** 0.01 

a, ab, b = Sample comparison in each item statistical significance at 0.05 

Table 2 showed mean responses of grain rice and cooked rice with different size and shapes for neophobic 
consumer panels. As regards differences between the shapes of whole grain rice, participants like the medium long 
grain (7.8) and long grain (7.65) the most. Rounded/medium long grain, rounded/short grain, and rounded/medium 
long grain received liking score of 4.6, 4.6, and 4.7; respectively. There was not significantly different between 
neophilic and neophobic consumer except for the liking of long grain sample (7.5) was higher medium long grain 
(6.75). It was found that participants were most liked for the thin/short grain (7.7). Its overall liking mean score was 
higher than medium long (5.8) and long (5.5) grains which was not different from neophilic group. Result of 
purchasing intention of both grain rice and cooked rice; neophilic and neophobia consumers had the same responses. 
Most consumers intended to purchase medium long grain more than thin/short grain (p  0.05). On the other hand, 
most of consumer intended to purchase for cooked thin/short rice more than cooked medium long rice (p  0.05). 

All grain rice and cooked rice samples were sampling to measure their length, width and thickness using a vernier 
caliper. Then the result used to calculate L/W ratio which used to determine their shape and sphericity. It showed that 
medium long, long and thin/short grains were slender shapes. Sphericity of medium long and long grain had higher 
than thin/short grain in a little bit. But after cooking, sphericity of cooked thin/short rice had higher than cooked 
medium long rice and cooked long rice (Table 3).  

Table - 3 The morphometric parameters and geometric mean diameters of rice. 

Type of rice Sample Average 

Length 

(mm.) 

Average 

Width 

(mm.) 

Average 

Thickness 

(mm.) 

Average 

Geometric 

mean diameter 

(mm.) 

L/W 

ratio 

Shape Sphericity 

(%) 

Min. Max. 

Rounded/Long Kernel 7.00 3.41 2.04 3.61 3.72 2.05 Bold 0.52 

Cooked 13.88 3.72 2.43 4.97 5.05 3.73 Slender 0.36 

Rounded/Medium long I 

 

Kernel 6.07 2.66 1.73 2.99 3.09 2.28 Medium 0.50 

Cooked 8.27 3.06 2.25 3.75 3.94 2.70 Medium 0.47 

Rounded/Medium long 

II 

Kernel 5.33 2.90 2.13 3.17 3.23 1.84 Bold 0.60 

Cooked 7.50 3.16 2.45 3.60 4.97 2.37 Medium 0.52 

Rounded/Short  

 

Kernel 5.19 2.68 1.93 2.94 3.04 1.94 Bold 0.58 

Cooked 12.33 2.96 2.04 2.00 2.14 4.16 Slender 0.34 

Medium long 

 

Kernel 7.62 2.03 1.69 2.91 3.01 3.76 Slender 0.39 

Cooked 10.52 2.42 2.37 3.82 4.11 4.35 Slender 0.37 

Long 

 

Kernel 6.87 1.89 1.57 2.70 2.75 3.64 Slender 0.40 

Cooked 10.52 2.39 2.15 3.69 3.87 4.40 Slender 0.36 

Thin/Long Kernel 7.86 1.80 1.49 2.74 2.79 4.38 Slender 0.35 
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 Cooked 23.08 2.08 2.10 4.51 4.96 11.11 Slender 0.20 

Thin/Short 

 

Kernel 1.49 1.49 1.49 2.51 2.60 4.00 Slender 0.38 

Cooked 8.28 2.20 2.49 3.46 3.68 3.77 Slender 0.43 

ISO classification was as follows: sphericity = geometric mean diameter/length 
L/W ratio > 3.0 (slender), 2.1-3.0 (medium), 1.1-2.0 (bold) and < 1.0 (round). 

 

IV.CONCLUSION 

In conclusion, consumer survey result showed that purchasing characteristic criteria which most of consumer 
panels preferred consisted of freshness, large size, medium length and medium plump of kernel grain. Both of 
medium long and long grain rice got highest scores for all attributes but after cooking, cooked thin/short rice got 
highest liking score for all attributes. 

Overall liking of consumer panels related to purchasing intention is positive and sphericity is negative of whole 
grain rice in neophilic group, it means sphericity of jasmine rice should be decreased for more overall liking and 
purchasing intention.  

Comparison of purchasing intention of both of medium long and thin/short rice before and after cooking for 
neophilic and neophobia group showed the opposite results, before cooking, most of consumer panels intended to 
purchase medium long grain more than thin/short grain but after cooking they intended to purchase cooked 
thin/short rice more than cooked medium long rice. 

This information will be benefit for future development and commercial purpose; cultivar development, food 
labeling and advertising such as the figure of cooked thin/short rice should be shown on the product packaging. 
After cooking, long grain should not be swollen too much. The gold standard for cooked rice was cooked thin/short 
rice sample by using the proper ratio between water and rice with the cooking instruction                              
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