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	ABSTRACT	
The	world's	most	signi�icant	cereal	grain	is	rice	(Oryza	sativa	L.).	Nearly	half	of	the	population	of	the	globe	consumes	it	as	a	staple.	It	
is	a	typical	Asian	cuisine	that	makes	up	between	40	and	80	percent	of	the	total	calories	consumed	after	being	cooked.	The	accuracy	
and	ef�iciency	of	the	milling	machine,	coupled	with	the	behavior	of	the	grain	during	milling,	greatly	in�luence	the	market	value	of	the	
grain.	Milling	is	a	crucial	unit	operation	in	the	processing	of	rice.	Getting	an	edible,	properly	milled,	white	rice	kernel	that	is	impurity-
free	is	the	major	goal	of	milling.	Plenty	of	researchers	have	investigated	the	relationships	between	physicochemical	properties	and	
sensory	quality.	A	general	trend	among	the	accessions	with	good	eating	quality	is	towards	low	protein,	low	amylose,	high	viscosity,	
low	gelatinization	temperature	(GT),	low	hardness	(HD),	high	stickiness,	and	high	adhesiveness.	Therefore,	in	the	present	study	
milling	and	sensory	characteristics	were	evaluated	to	understand	the	marketability	and	palatability	of	the	Indian	indica	sub-set	of	
3k	 rice	 germ	 plasm.	 Overall,	 the	 milling	 recovery	%	 for	 250	 3K	 lines	 ranged	 from	 49.71	%	 to	 86.31	%.	 Concerning	 overall	
acceptability,	93	lines	fell	under	the	dis	like	very	much	category,	124	lines	fell	under	dis	like	moderate	category,	and	33	lines	fell	under	
neither	like	nor	dislike	category.

Keywords:	3K	rice	germ	plasm,	Milling	ef�iciency,	Indian	indica,	sensory	quality.

Introduction
The world's most signi�icant cereal grain is rice (Oryza sativa L.). 
Nearly half of the population of the globe consumes it as a staple. 
It is a typical Asian cuisine that makes up between 40 and 80 
percent of the total calories consumed after being cooked [1]. At 
the household level, it is typically eaten as boiled or fried rice. 
Varied civilizations have varied preferences for particular rice 
kinds' of �lavor, appearance, and stickiness. The Oryza sativa and 
Oryza glaberriumn species of rice are the two most signi�icant 
cultivars. While Oryza glaberrium is grown only in Africa, Oryza 
sativa is grown in the majority of Asian and American regions. 
Japonica (round grain), Indica (long grain), and Jayanica (middle 
grain) are three types of subspecies of rice grown in the world. 
The majority of the carbohydrates in rice are in the form of 
starch, which accounts for 72–75% of the grain's overall 
makeup. In rice, 7% of the protein content is made up primarily 
of glutelin. The term "oryzenin" refers to the glutelin found in 
rice [2].
The accuracy and ef�iciency of the milling machine, coupled with 
the behavior of the grain during milling, greatly in�luence the 
market value of the grain. Milling is a crucial unit operation in 
the processing of rice. Getting an edible, properly milled, white 
rice kernel that is impurity-free is the major goal of milling [3].
Plenty of researchers have investigated the relationships 

between physicochemical properties and sensory quality [4]. A 
general trend among the accessions with good eating quality is 
towards low protein, low amylose, high viscosity, low 
gelatinization temperature (GT), low hardness (HD), high 
stickiness, and high adhesiveness [5]. Bhat and Riar reported 
that there is a substantial association between cooking and 
textural properties and physicochemical properties including 
GT, gel consistency, amylose, and amylopectin [6]. Additionally, 
there is a strong positive link between instrumental and sensory 
hardness [7]. 
Therefore, in the present study milling and sensory 
characteristics were evaluated to understand the marketability 
and palatability of the Indian indica sub-set of 3k rice germ 
plasm.

Materials	and	Methods
The milling quality characteristics of 250 Indian indica subsets 
of 3K Rice germplasm along with 15 University �ine grain 
varieties were determined using standard methods (Sahay and 
Singh 2005). A minimum hundred grams of paddy were 
weighed and subjected to de-husking in a standard de-
husker/sheller. After cleaning, the de-husked kernels were 
weighed using an analytical balance. The rice kernels were then 
passed through a rice grader having different (mm) grooves. 
Then the whole grains were separated from the broken grains to 
quantify the head rice recovery. Full grains and 3/4th size grains 
are weighed and considered as head rice recovery [8].

Sensory	quality:	Sensory evaluation was carried out by using a 
point hedonic scale by semi-trained panelists [9].
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Figure	1.	3K	line	with	>	80	%	of	milling	recovery

Results	and	Discussion
Milling	Characteristics
The degree of milling is a measure of the percent bran removed 
from the brown rice kernel. Milling degree affects milling 
recovery and in�luences consumer acceptance. Apart from the 
amount of white rice recovered, the milling degree in�luences 
the color and the cooking behavior of rice. Unmilled brown rice 
absorbs water poorly and does not cook as quickly as milled rice. 
The water absorption rate improves progressively up to about 
25% milling degree after which, there is very little effect [10]. 
The milling quality characteristics of 250 Indian indica subsets 
of 3K Rice germplasm were calculated. Overall, the milling 
recovery % for 250 3K lines ranged from 49.71 % to 86.31 %. 
Out of these 250 3K lines, 29 lines had a milling recovery % of > 
80 % (Figure 1). While, 192 3K lines had a milling recovery of 
70.07% (3K-130) to 79.97% (3K-169) (Figure. 2). Further, 27 3K 
lines had a milling recovery % between 49.71% (3K-24) to 69.76 
% (3K-134) (Figure 3). 

Figure	 2	 One	 ninety-two	 3K	 lines	 with	 milling	 recovery	
between	70	to	80	percent

Figure	3.	Twenty-nine	3K	 lines	with	milling	 recovery	<	70	
percent

Table	1:	Sensory	scores	of	250	Indian	indica	subset	of	3K	rice	germplasm
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From the sensory scores (Table 1) of 3k rice germ plasm it is evident that among 250 3k lines concerning the appearance, 51 lines fell 
under dis like very much category, 69 lines fell under dis like moderate category, 58 lines fell under the neither like nor dislike 
category, 58 lines fell under like moderately category and 14 lines fell under like very much category. Concerning cohesiveness, 37 
lines fell under the dis like very much category, 69 lines fell under dis like category, 72 lines fell under neither like nor dislike category, 
48 lines fell under the like moderately category and 24 lines fell under like very much category. Concerning tenderness on touch, 2 
lines fell under dis like very much category, 34 lines fell under dis like moderately category, 100 lines fell under neither like nor dislike 
category, 75 lines fell under like moderately category and 39 lines fell under like very much category. Concerning tenderness on 
chewing, 1 lines fell under dis like very much category, 27 lines fell under dis like moderate category, 110 lines fell under neither like 
nor dislike category, 76 lines fell under the like moderately category and 36 lines fell under the like very much category. Concerning 
taste, 77 lines fell under dis like very much category, 90 lines fell under the dis like moderate category, and 83 lines fell under the 
neither like nor dislike category. Concerning aroma, 18 lines fell under dis like very much category, 29 lines fell under dis like 
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moderate category, 101 lines fell under neither like nor dislike 
category, 60 lines fell under like moderately category and 42 
lines fell under the like very much category. Concerning 
elongation, 35 lines fell under the dis like very much category, 
122 lines fell under the dis like moderate category, and 93 lines 
fell under neither like nor dislike category. Concerning overall 
acceptability, 93 lines fell under the dis like very much category, 
124 lines fell under the dis like moderately category, and 33 lines 
fell under neither like nor dislike category.

Conclusion:	Thus, it can be concluded that 29 Indian indica 
subset of 3k rice germ plasm 
Lines had good milling recovery and 93 lines were found to have 
very good overall acceptability.

References

Sarowar Hossain, Md., Kumar Singh, Ashok, & uz-Zaman, 
Fasih (2009). Cooking and eating characteristics of some 
newly identi�ied inter sub-speci�ic (indica/japonica) rice 
hybrids. Science	Asia, 35: 320–325.

Rather, Tanveer & Malik, Mudasir & Dar, Aamir & Yildiz, 
Fatih. (2016). Physical, milling, cooking, and pasting 
characteristics of different rice varieties grown in the valley 
of Kashmir India. Cogent	Food	&	Agriculture, 2, 1178694. 

Singh, M., Kaur, P., & Singh, J. (2015). Physical properties 
and milling characteristics of different paddy varieties.

XU Yanjie, YING Yining, OUYANG Shuhong, DUAN Xiaoliang, 
SUN Hui, JIANG Shukun, SUN Shichen, BAO Jinsong. (2018). 
Factors Affecting Sensory Quality of Cooked japonica Rice. 
Rice Science, 25(6): 330-339.

Hori K, Suzuki K, Iijima K, Ebana K. (2016). Variation in 
cooking and eating quality traits in Japanese rice 
germplasm accessions. Breeding	Sci, 66 (2): 309–318.

Bhat F M, Riar C S. (2016). Physicochemical, cooking, and 
textural characteristics of grains of different rice (Oryza 
sativa L.) cultivars of temperate region of India and their 
interrelationships. J	Text	Stud, 48(2): 160–170.

Park J K, Kim S S, Kim K O. (2001). Effect of milling ratio on 
sensory properties of cooked rice and on physicochemical 
properties of milled and cooked rice. Cereal	 Chem, 78: 
151–156.

Sahay K, Singh K. (2004). Unit operations of agricultural 
processing. Vikas	 Publishing	 House	 Private	 Limited, New 
Delhi.

Amerine, M.A, Pangborn, R.M and Roseller, E.B. 1965. 
Principles of sensory evaluation of food. Academic	Press, 
London. 5.

Omer Badi. (2013). Rice Post-harvest Technology Training 
Program. Ministry of Agriculture, Animal Wealth and 
Natural Resources general administration of agriculture.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

