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ABSTRACT

Glutinous rice is an important crop in Southeast Asia. Pineapple had numerous potential to turn into
added value. This research evaluated the impact of pineapple extract on physicochemical
characteristics of cooked glutinous rice. The glutinous rice was soaked with pineapple extract in

different percentage (0-2.5%) at ambient temperature for 12 hrs before cooking. The cooked glutinous
rice was evaluated for gel consistency, water uptake ratio, volume increase ratio, cooking time and
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Introduction

Glutinous rice (Oryza sativa L.) is considered as one of
the major sources of nutrients providing
carbohydrates, proteins, fats, fibres, minerals,
vitamins beneficial for daily consumption (1). It is
commonly consumed in domestic and export due to its
superior qualities of fineness, aroma, taste and protein
content. Moreover, it contained excellent amount of
phytochemical  constituents like  tocopherols,
tocotrienols, y-oryzanol and phenolic compounds
existing in the outer pericarp and aleurone layers
covering the grains contributing to functional benefits
of human health (2-4). Soaking was a hydration
process in which water diffused into rice grains,
essential for the complete gelatinization of starch. It's
critical as it modified the gross composition and
distribution of nutrients within grains (5-7). Soaking
caused the leaching of minor rice components in the
soaking water (5, 6, 8). Soaking changed protein, fat,
amylopectin, fibre, ash and mineral compositions in
glutinous rice (1, 5, 8, 9). Soaking also diffuses colour
pigments, fat globules from husk and bran layers into
starchy endosperm (5, 10). Pineapple (Ananas comosus
(L.) Merr.) is one of the most popular agricultural
products in the world due to its excellent flavour and

phytic acid content. Results showed that pineapple extract reduced gel consistency, cooking time,
phytic acid while accelerating water uptake ratio, volume increase ratio. By incorporation of pineapple
extract to glutinous rice during soaking, the physicochemical properties of cooked glutinous rice would

taste, diversified valuable nutritional components as
well as phytochemical and antioxidant properties (11).
Pineapple pulp is clear yellow, very sweet, compact,
fibrous, and has a high ascorbic acid content but low
total acidity (12). Bromelain in pineapple is beneficial
for the digestive system in maintaining ideal weight
and balanced nutrition (13). Moreover, it's useful as an
anti-inflammatory agent as well as swelling relief in
inflammatory against acute sinusitis, sore throat,
arthritis, gout (14). The objective of our study is to
evaluate the impact of pineapple extract during
soaking glutinous rice on physicochemical
characteristics of the cooked product.

Materials and Methods
Material

The glutinous rice was collected from Nga Nam
district, Soc Trang province, Vietnam. Pineapple fruit
was harvested from Hau Giang province, Vietnam.
Chemical reagents were all analytical grade purchased
from Toan Thang Chemicals Company, Can Tho City,
Vietnam.
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Researching method

Pineapple fruit was washed thoroughly in clean
water to remove dirt and foreign matter. It was
pressed to collect juice extract. Each 500 gm of
glutinous rice was soaked in 1000 mL of fresh water
at ambient temperature for 12 hrs with pineapple
extract supplementation in different percentage (0-
2.5%). After treatment, glutinous rice was drained on
sieve before cooking at 100 °C for 45 minutes and
analyzing physicochemical properties such as gel
consistency, water uptake ratio, volume increase
ratio, cooking time and phytic acid content.

Physicochemical determination

Gel consistency (mm) was determined by the
standard method (15). Water uptake ratio was
measured following the standard procedure
described (6). Volume increase ratio and cooking
time (min) were determined as described (16). Phytic
acid (mg/g) was evaluated by spectrophotometer
model Evolution 350 UV-Vis (17).

Statistical analysis

The experiments were run in 594 samples, with nine
different groups of samples. The data were presented
as mean + standard deviation. Statistical analysis was
performed by the Statgraphics Centurion version XVI.

Results and Discussion

The gel consistency of the samples is clearly
presented (Fig. 1). Significant differences were
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Fig. 1. Gel consistency (mm) of glutinous rice affected by pineapple
extract (%).

recorded between the treated samples in terms of a
gel consistency. The lowest gel consistency value
(58.13 mm or 57.94 mm) belonged to the glutinous
rice treated by 2.0% or 2.5% pineapple extract
respectively. Gel consistency was an important
chemical indicator reflecting the density of cooked
glutinous rice. It directly influenced the firmness or
softness of cooked glutinous rice. It could be
explained by the reaction of bromelain. Bromelain
supported in the digestion of proteins, working to
break proteins down into amino acids. If the gel
consistency was weak, the cooked glutinous rice
tended to be sticky. A weak gel consistency implied
that the cooked glutinous rice was soft and this was
preferred. Glutinous rice with a strong gel

consistency was considerably undesirable (18). The
gel consistency of some rice varieties ranged from 6
to 100 mm (16). NaCl concentration and vacuum
impregnation increased the hardness of parboiled
rice (19). Soaking with NaCl and acetic acid
significantly increased the grain hardness
adhesiveness of cooked grains than normal water-
soaked and un-soaked parboiled rice (20). The water
uptake ratio of the glutinous rice samples, which
were treated by pineapple extract ranged from 2.85-
3.12 and the difference was statistically significant
(Fig. 2). The enhancement of water uptake with an
increase in pineapple extract could be attributed to
water absorption of proteins in the glutinous rice.

3.15 -

[
s

[T]
(=]
[Tl

Water uptake atio

L

a 05 1 15 2 25
Pmeapple extract (%)

Fig. 2. Water uptake ratio of glutinous rice affected by pineapple
extract (%).

This might be explained owing to high concentration
bromelain induced the reduction of hydrogen
bonding at the protein surface. High pressure-
induced water uptake is characteristics of Thai
glutinous rice (21). One report examined the cooking
and edible quality of Ofada rice.

The water uptake ratio was noticed between
1.74-2.11 (22). NaCl concentration and vacuum
impregnation decreased the water wuptake of
parboiled glutinous rice (19). Meanwhile, the water
uptake ratio ranged between 2.50-3.60 on 15 rice
samples in Turkey (18).

Volume increase ratio of the glutinous rice
samples which were treated by pineapple extract
ranged from 1.03-1.24 and the difference was
statistically significant (Fig. 3). The magnitude of
volume expansion was linearly related to the amount
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Fig. 3. Volume increase ratio of glutinous rice affected by
pineapple extract (%).



of water uptake (23-25). The water uptake ratio
increased with the decrease in the cooking
temperature, indicating a higher rate of moisture
diffusion (26). The volume increase ratio to be
between 1.22-1.91 on rice (27). The volume increase
ratio ranged from 1.08-1.24 taken on local Karacadag
rice (Oryza sativa L.) — Turkey (18). Cooking time for
rice was the time when 90% of the starch in the grain
no longer show opaque centre when pressed between
two glass plates (22, 28). Cooking time (min) of the
glutinous rice samples which were treated by
pineapple extract ranged from 17-22 min., and the
difference was statistically significant (Fig. 4). The
shorter the cooking time, the better in terms of fuel
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Fig. 4. Cooking time (min) of glutinous rice affected by pineapple
extract (%).

and energy consumption during cooking. Reduced
cooking time could be beneficial especially when fuel
consumption was of concern (9). Cooking time was 52
and 56 min in two local rice varieties with local
names Offada (white variety) and Alaso-osun (brown
variety) (29). The cooking time was defined in the
range of 13.3-24 min on 23 rice samples from India
(30). The cooking time differed among varieties from
Benin ranged from 20-26 min (16). Amylose content
in glutinous rice could influence the cooking
attributes (29). High amylose and long-chain
amylopectin could lead to strong firmness, and vice-
versa with a weak texture on cooking. Rice, with
higher amylose content, required shorter cooking
time (9). Glutinous rice kernels treated with Na;COs;
had lower gelatinization temperature than untreated
one (30). The cooking time was in the range of 16-19
min on 15 rice samples from Karacadag - Turkey (18).
There was a significant difference (p < 0.05) among
the treated samples in terms of their phytic acid
content as shown (Fig. 5). The lowest amount of
phytic acid (2.61 mg/g or 2.43 mg/g) was noticed in
the glutinous rice sample treated by 2.0% or 2.5%
pineapple extract respectively compared to 7.69 mg/g
in the control sample. Phytic acid had a negative
impact on human health by creating a complex with
essential minerals, phosphorous and amino acids,
therefore, preventing their absorption into the
human body (18, 31, 32). Pineapple extract had
significant degradation of phytic acid in glutinous
rice during soaking. Intermediate soaking
temperatures would be wuseful for soaking of
glutinous rice (33).
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Fig. 5. Phytic acid (mg/g) content of glutinous rice affected by
pineapple extract (%).

Conclusion

The pineapple is a wonderful tropical crop having
specific juiciness, distinct tropical flavour and
numerous health benefits. This study showed that the
pineapple extract in soaking medium significantly
affected the physicochemical properties of glutinous
rice. Pineapple extract submersed in glutinous rice
reduced gel consistency, cooking time, phytic acid
while enhancing water uptake ratio, volume increase
ratio. It's desirable for glutinous rice to have a low
amount of phytic acid. Current findings proved the
potential of pineapple extract in improving the
physicochemical quality of glutinous rice.
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