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Abstract

Up to now the Agriculture Ministry of Republic of Indonesia has released 19 varieties of hybrid rice. Hipa 6 Jete and Hipa 7
varieties are two of them. Hybrid rice is a group of rice plants formed from first generation individuals (F1) derivative of a
combination of crossing between certain elders. Hybrid rice superior varieties has a higher yield potential than inbred superior
varieties that dominate rice cultivation areas. Rice quality is one of the factors that determine the level of consumer acceptance
of a variety. The rice quality is influenced by several factors such as physical quality, cooking quality and taste quality. This
paper aims to review the physical quality, milling quality and physical properties of Hipa 6 Jete and Hipa 7. The length of Hipa
6 Jete and Hipa 7 are long and the shape are slender. Based on the head rice and broken rice percentage both Hipa 6 Jete
and Hipa 7 are met the medium 2 and 3 quality class (SNI 6128:2015). Based on the physicochemical characteristics both
Hipa 6 Jete and Hipa 7 are classified as intermediate amylose content with soft gel consistency and with high intermediate

gelatinization temperature. In cooling condition the cooked rice of Hipa 6 Jete and Hipa 7 are soft texture.
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Introduction

As the staple food for Indonesian people, the need for
rice is increasing from year to year. The yield potential
or production is one of the main criteria of farmers
in selecting varieties and planting rice. There are
more than 300 rice varieties grown in Indonesia of
national and local varieties, with inbred and hybrid
types. Up to now the Ministry of Agriculture, Republic
of Indonesia has released 19 varieties of hybrid rice
(Wahab, et al.,, 2017). Hipa 6 Jete and Hipa 7
varieties are two of them. Hybrid rice is a group of rice
plants formed from first generation individuals (F1)
derivative of a combination of crossing between
certain elders. Hybrid rice superior varieties has a
higher yield potential than inbred superior varieties
that dominate rice cultivation areas (Satoto et.al.,
2008). When paddy and rice products have reached
the market, the quality of rice becomes the main
determinant of rice selling. The demand for rice
quality is increasing with the increasing people’s
income. Consumers prefer rice with a good taste, while
milling manufacturers prefer a high yield of milled rice.
This make the quality of rice a very important thing to
note (Mardiah, et.al., 2012) The rice quality is
influenced by several factors such as physical
quality, cooking quality and taste quality.
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The physical quality of rice consists of the length
and shape of rice, translucency, milling degree and
whiteness degree of rice. In general consumers in
Central Java, Yogyakarta and East Java prefer white
rice (Mardiah et al., 2016). Factors affecting white
color in rice are milling degree and storage conditions
(Wang et al.,, 2002). Milling quality is one of the
important factors that determine the quality of rice.
Other factors that affect the quality of milled rice are
genetic, environmental, harvesting and post-harvest
handling (Haryadi, 2006)

Milling quality consists of the yield of milled rice,
percentage of head rice, percentage of broken rice
and groats. The yield of milled rice will determine the
weight of the rice produced and ultimately determine
the economic value of the rice. The percentage of head
rice has a great variety depending on various factors
including varieties, seed types, chalky grains,
cultivation, environmental factors, postharvest
handling from harvesting into milling. In SNI Rice
6128: 2015, some of the required quality components
include milling degrees, moisture content, head
grains, broken grains, groats, red grains,
yellow/broken grains, chalky grains, foreign matters
and paddy grains (BSN, 2015). This paper reviewed
the post-harvest analysis of rice of Hipa 6 Jete and
Hipa 7 varieties covering the physical and milling
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quality, nutritional
properties.

quality and physicochemical

Physical and Milling Quality of Milled Rice

Generally, the physical quality parameters of rice
consist of length, shape, whiteness degree,
translucency and milling degree. The length of rice is
the length of rice grain measured between the two
ends of whole grains using a micrometer. The rice
shape is the ratio of length to the width of rice that
varies on each variety. Rice derived from Japonica
paddy is generally short and round, while the original
Indica paddy is long and slender

The International Rice Research Institute (IRRI)
classifies the length of rice as follows: very long (> 7.5
mm), long (6.61-7.5 mm), medium (5.51-6.60 mm),
and short (<5.50 mm) (Cruz, 2002). Table 1 shows
that Hipa 6 Jete and Hipa 7 include medium rice (5.51-
6.65 mm). The length of Hipa (5 Ceva and Hipa 8
hybrid rice were 7.4 mm and 7.6 mm (Indrasari et al.,
2017a). Hipa 8 is an aromatic hybrid rice. Based on
IRRI criteria were categorised as length rice. The
length of Ciherang, Inpari 1, and Inpari 6 a new
improved varieties of paddy irrigation were 6.9 mm,
7.2 mm and 7.5 mm respectively (Indrasari et al,
2017a). Those were categorised as length rice based
on IRRI criteria.

Based on Table 1 itis known that the ratio of length
and width of Hipa 6 Jete and Hipa 7 were 3.13 and
3.63 respectively. The ratio of length and width of
the rice determines the classification of the grain
shape. The International Rice Research Institute
classifies rice into 4 types: slender (> 3.0), medium
(2.1-3.0), bold (1.1-2.0), and round (< 1) (Cruz, 2002).
Based on the classification, the shape of both Hipa
6 Jete and Hipa 7 were slender. The rice shape of
both Hipa 5 Ceva and Hipa 8 are medium (2.2 and
2.1) (Indrasari et al., 2017a). The rice shape of
Ciherang, Inpari 1 and Inpari 6 a new improved

Table 1. Physical and milling quality of Hipa 6 Jete and Hipa 7 rice.

varieties of paddy irrigation were medium and slender
(3.0; 3.4 and 3.2) respectively determined as IRRI
criteria (Indrasari et al., 2017a)

Translucency is the level of rice transparant that is
affected by the chalky level (appearance) and whole
rice. Translucency is determined using the Satake
Milling Meter. The higher the percentage rate of
translucency the clearer the appearance of the rice. In
general consumers prefer white and transparent
milled rice. The translucency of Hipa 7 (1.89 %) is
higher than that of Hipa 6 Jete (1.79) (Table 1). The
translucency of Hipa 5 Ceva and Hipa 7 is the same
that is 2,1 % (Indrasari et. al. 2017a). While the
translucency of Ciherang, Inpari 1 and Inpari 6 were
2.3 %, 2.9%, and 3.1% respectively (Indrasari et al,
2017a). The rice translucency is determined by the
genetic traits and the milling method. The friction
method is friction between rice grains that will
produce rice with a higher value of translucency than
that of abrasive method that is friction with grinding
stone.

Milled rice, head rice and broken rice are the
parameters of milled rice quality. Milled rice is rice that
has been partially removed its aleurone layer. Rice
head is a grain of rice with a larger size or equal to 0.8
parts of whole grains of rice. Broken rice is a grain of
rice with size greater than 0.2 and smaller than 0.8
parts of the whole grains of rice. Whole rice is a grain
of rice that is not broken at all (BSN, 2015)
Specification of SNI 6128: 2015 milled rice quality
requirements is shown in Table 2.

The percentage of milled rice of Hipa 6 Jete
(69.8%) and Hipa 7 (70.1%) (Table 1) was higher than
that of Hipa 5 Ceva (66.2%) and Hipa 8 (68%) but
lower than that of Ciherang (70.5%), Inpari 1 (72%)
and Inpari 6 (71.6% (Indrasari et al.,, 2017a). The
percentage of head rice of Hipa 6 Jete (74.2%) which
met the Medium 2 quality class (minimum 73%) and
Hipa 7 (69%) met the Medium 3 quality class
(minimum 60%) (Table 1 and Table 2).

. Length . Translucency Milled Rice Head Rice Broken Rice
Variety (mm) L/W Ratio (%) (%) (%) (%)
Hipa 7 7.33 3.63 1.89 70.1 69.0 24.7
Hipa 6 Jete 6.67 3.13 1.79 69.8 74.2 24.8

Source: Wibowo et al., 2010

The percentage of milled rice of Hipa 6 Jete
(69.8%) and Hipa 7 (70.1%) (Table 1) was higher than
that of Hipa 5 Ceva (66.2%) and Hipa 8 (68%) but
lower than that of Ciherang (70.5%), Inpari 1 (72%)
and Inpari 6 (71.6% (Indrasari et al., 2017a). The
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percentage of head rice of Hipa 6 Jete (74.2%) meet
the Medium 2 quality class (minimum 73%) and Hipa
7 (69%) meet the Medium 3 quality class (minimum
60%) (Table 1 and Table 2).
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The percentage of head rice of Hipa 6 Jete
(74.2%) is greater than the percentage of head rice
of Hipa 5 Ceva (64.5%) and and almost the same as
Hipa 8 (74.3%). The percentage of Hipa 7 head rice
(69%) is greater than the percentage of Hipa 5 Ceva

Table 2. Specification of SNI 6128: 2015 milled rice quality requirements.

head rice (64.5%) and less than Hipa 8 (74.3%).
Meanwhile, the percentage of head rice Ciherang,
Inpari 1 and Inpari 6 were 61.3%, 97.6% and 97.1%
respectively (Indrasari et. al. 2017a).

Quality Class
No Quality Component Satuan . Medium
Premium

1 2 3
1 Milling degree (minimum) % 100 95 90 80
2 Moisture content (maximum) % 14 14 14 15
3 Head rice (minimum) % 95 78 73 60
4 Broken rice (maximum) % 5 20 25 35
5  Groat (maximum) % 0 2 2 5
6 Red grain (maximum) % 0 3
7  Yellow + damaged grain (max-imum) % 0 2 3 5
8 Chalky grain (maximum) % 0 2 3 5
9 Foreign matter (maximum) % 0 0.02 0.05 0.2
10 Paddy grain (maximum) grain/100 g 0 1 2 3

Source: BSN, 2015

The percentage of broken rice of Hipa 6 Jete and
Hipa 7 was 24.8% and 24.7% met the Medium 2
quality class (maximum 25%) (Table 1 and Table 2).
The percentage of broken rice both varieties are
almost equal to Hipa 8 (24.9%) and much lower than
Hipa 5 Ceva (34.2%). Meanwhile, the percentage of
broken rice Ciherang, Inpari 1 and Inpari 6 were
38.4%, 2.6% and 2.7% (Indrasari et al., 2017a)
respectively. Conversely with the head rice, high
percentage of broken rice cause declining of
consumer acceptance. One of the factors that
determine the high broken rice in milled rice is
moisture content. When grain was milling with low

moisture content will cause high broken grain.
Conversely, if it is too wet it will produce high grain
groats.

Nutritional Quality and
Characteristic

Physicochemical

The range of protein content of Hipa 7 and Hipa 6 Jete
varieties are 7.9-8.2% (Table 3). While the protein
content of Inpari 24 Gabusan and Aek Sibundong are
8.3% and 9.0 % consecutively (Indrasari et al., 2017b).
The average content of protein milled rice in Indonesia
is 7,82% (Persatuan Ahli Gizi Indonesia, 2009).

Table 3. Protein content and Physicochemical characteristic of Hipa 6 Jete and Hipa 7.

Variety Protein (%) Amylose (%) Gel Consistency (mm) Alkali Score
Hipa 7 7.9 22.7 79.0 3
Hipa 6 Jete 8.2 22.2 78.0 3

Source: Wibowo et al., 2010

The amylose content of starches in milled rice
usually ranges from 15 to 35%. Based on amylose
content, milled rice is classified as: waxy (0-2%
amylose), very low (3-9% amylose), low (10-19%),
intermediate (20-25% amylose), and high (>25%
amylose) (Cruz, 2002). The amylose content of Hipa
6 Jete (22.2%) and Hipa 7 (22.7 %) (Table 3) and Hipa
5 Ceva (22.9%) were classified as intermediate or
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medium amylose (Indrasari et al., 2017a). While the
amylose content of Hipa 8 (19.4%) was classified as
very low amylose content (Indrasari et al., 2017a). The
amylose content of Ciherang (22.65%) was the same
with Inpari 1(22.65%) were classified as intermediate
amylose content, while the amylose content of Inpari
6 (17.26%) was classified as very low amylose
content (Indrasari et al., 2017a).
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Gel consistency measures the tendency of the
cooked rice to harden on cooling. Gel consistency is
determined by heating a small quantity of rice in a
dilute alkali. This test differentiates the consistency of
cold 5.0% milled rice paste. Within the same amylose
group, varieties with a softer gel consistency are
preferred, and the cooked rice has a higher degree of
tenderness. Rice is grouped into 3 groups based on
the gel consistency, i.e consistency of hard gel (very
flaky rices) with gel length < 40 mm, flaky rices with
gel length 41-60 mm, and low gel consistency (soft
rices) with gel length =261 mm (Cruz and Khush, 2000).
Harder gel consistency gel is associated with harder
cooked rice and this feature is particularly evident
in high-amylose rice. Hard cooked rice also tend to be
less sticky. The gel consistency of Hipa 6 Jete and
Hipa 7 were soft (78 mm and 79 mm) (Table 3). The
gel consistency of Hipa 5 Ceva and Hipa 8 were soft
also (65 mm and 81 mm). While the gel consistency
of Ciherang, Inpari 1 and Inpari 6 were also soft (64
mm, 61 mm, 86 mm) respectively (Indrasari et al.,
2017a).

Gelatinization temperature is the time required for
cooking the milled rice. It is estimated by the extent of
alkali spreading. The degree of spreading is measured
using a seven-point scale. The corresponds of alkali
spreading value to gelatinization temperature as
follows: 1-2, high (74.5-80°C), 3 high intermediate, 4-
5, intermediate (70-74°C), and 6-7, low (<70°C) (Cruz,
2002). In Asia there is a normally a preference for rice
with intermediate gelatinization temperature. The
alkali score of Hipa 6 Jete and Hipa 7 were 3, meaning
that the gelatinization temperature were high
intermediate (Table 3). The gelatinization temperature
of Hipa 5 Ceva and Hipa 8 were >74°C (high) and 70-
74°C (medium). The gelatinization temperature of
Ciherang, Inpari 1 and Inpari 6 were >74°C (high),
>74°C (high) and 55-69°C (low) respectively (Indrasari
et al., 2017a).

Conclusion

The length of Hipa 6 jete and Hipa 7 are long and the
shape are slender. Based on the head rice and broken
rice percentage both Hipa 6 Jete and Hipa 7 are met
the medium 2 and 3 quality class. Based on the
physicochemical characteristics both Hipa 6 Jete and
Hipa 7 are classified as intermediate amylose content
with soft gel consistency and with high intermediate
gelatinization temperature. In cooling condition, the
cooked rice of Hipa 6 Jete and Hipa 7 are soft texture.
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