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Appropriating conditions for acquisition high-
content o — amylase of germinated brown rice
variety Oryza stiva Anhdao

Nghién cutu diéu kién thich hop dé thu nhén gao lut ncfy mam cé hoat dé o —
amylase cao tw giong gao lirt Anh Dao
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Brown rice is a food ingredient which has high nutritious values. During germination, some nutri-
tious and functional components are increased such as lysine, vitamin E, B;, Bs, magnesium, cal-
cium, iron... and especially y — amino butyric acid. Enzyme activity will also change during the
germination of the grains. The o — amylase activity of ungerminated grains is very low, only 34.91
Ul/g. This is because the enzyme is hibernating and not activated. During germination, enzyme ac-
tivity will increase. Submerge the Anhdao brown glutinous rice for 6 hours at 30°C in solutions
with different pH values (2.0, 3.0, 4.0, 5.0, 6.0). The results show that at pH 3.0 the activity of a —
amylase enzyme reaches the highest value of 82.93 Ul/g. After the submersion, incubate the ger-
minated brown rice in unentirely anaerobic condition at different temperature of 25, 30, 35, 37°C.
The result showed that at 35°C after 24 hours of incubation, the o — amylase activity reaches the
highest value of 89.82 Ul/g. Examine the dynamic of changes of a — amylase activity against time
at 35°C, we can see that in the first 28 hours the o — amylase activity increased significantly. High-
est o — amylase activity reaches 97.10 Ul/g after 28 hours of incubation. In reality, people usually
use enzyme from germinated grains for many food manufacturing industries. o — amylase activity
increases during incubation, which can bring promising prospects for processing sugar syrup and
prebiotics food from germinated rice.

Gao lut la mot nguyén liéu thuc phcfm c6 gid tri dinh duong cao. Trong qua trinh nay mam cdc
thanh phan dinh dwéng va chire nang ciia hat gao lirt dwoc tang 1én vi du nhir lysine, cdc vitamin
E, Bl, B6, magie, canxi, sdt... va ddc biét la y — amino butyric acid. Hoat tinh cua hé enzyme sé
thay doi trong sudt qud trinh nday mam ciia hat gao. Hoat tinh enzyme a — amylase cia hat gao
chira nay mam la rdt thdp, chi dat 34,91Ul/g, do enzyme ciia hat dang 6 trang thai ngii chiea dwoc
kich hoat. Trong qud trinh nday mam thi hoat tinh cia o — amylase tang lén. Tién hanh ngdm gao
lirt giong nép Anh Pado trong 6 tiéng, & 30°C trong nuée ngam cé pH khdc nhau (pH 2.0, 3.0, 4.0,
5.0, 6.0). Két qua cho thay, ¢ pH 3.0 hoat do enzyme a — amylase cao nhat dat 82,93 Ul/g. Sau
qud trinh ngdm, tién hanh i ndy mam gao lirt yém khi khéng hoan todn ¢ nhitng nhiét dp khéc
nhau 25, 30, 35, 37°C, két qua ¢ 35°C sau 24 gio i hoat do enzyme o — amylase dat cao nhat la
89,82 Ul/g. Khao sat dong hoc sy thay déi cia hoat do enzyme o — amylase theo thoi gian ¢ nhiét
dé u 35°C, két qua cho thcfy,trong 28 gio dau hoat dé cia a — amylase tang manh. Hoat do a —
amylase cao nhdt dat 97,10 Ul/g sau 28 gio . Trong thuc té nguoi ta da sir dung enzyme tir hat
nay mam cho rat nhiéu nganh san xudt thwc pham. Hoat d ciia a-amylase sau qud trinh 1t mam
tang 1én, cé thé dem lai trién vong sir dung dé ché bién dich dwong va cdc san pham cé tinh prebi-
otic tir gao lit nay mam.

Keywords: a-amylase, germinated brown rice , germination.

* Corresponding author http://dx.doi.org/10.13141/JVE
E-mail: giang.nguyentruongl@hust.edu.vn 123 ISSN: 2193-6471



J. Viet. Env. 2018, 9(3):123-127

1. Introduction

Rice is one of the major food source for half of the popu-
lation in the world. Nowadays, the society is developed,
life condition is improved, rice is not just a conventional
food source but it can also be used as a functional food.
Many studies showed germinated brown rice (GBR) has
higher contents of nitritious and bio functional com-
pounds compare to the conventional rice [1],[2],[7].
Therefore, GBR can be considered as a highly nutritious
and healthy food source compare to the milled white rice
and it can also supply human demands.

Amylase is one of the most common enzymes in nature. It
hydrolyses starch into monosaccharides, aids the diges-
tion of brown rice [7], supplies energy for biochemical
processes, including the biosynthesis of functional com-
pounds such as Gamma-aminobutyric acid (GABA)
[13,14], and plays important roles in hydrolyzation and
saccharification process in beverage industry [9]. Many
studies were carried out in order to increase GABA and
other nutritious content in brown rice. Many germinating
conditions give different amylase contents. Submersing
and germinating process are some of the most popular
methods to increase the GABA and amylase content in
germinated brown rice [14].

2. Materials and research method

2.1 Study sites

Studies were carried out in laboratories at Faculty of Bio-
technology and Food Technology, Hanoi University of
Science and Technology. In this study, we examined
factors that affect the germination and enzyme activity:
pH, temperature, time, to determine the most suitable
condition for highest o — amylase activity.

2.2 Materials and chemicals

Anhdao glutinous rice, crossbed and selected by Dr. Tan
Dao Xuan, former Dean of Faculty of Biotechnology,
Hanoi Pedagogical University 2, is commonly cultured in
some provinces such as Bacninh, Phutho, Ninhbinh,
Thaibinh... Anhdao rice was brought at Thaibinh Seed
Corporation (ThaiBinh see), this species has high yield of
product (8 tonnes/ha), fine grains, sticky rice, good smell,
tasty and good resistance against pathogenic worms. An-
hdao brown rice was collected after the outer hull re-
moved, preservation time of 30 days in cool refrigerator

(4 -6°C).
Chemicals used: DNS (dinitrosalicylic acid), HCI,
NazHPO4, KH2PO4, NaCH3COO, Na3C6H507 (sodium

citrate), I, KI purchased from Merck company, Germany,
starch and other Chinese chemicals.

2.3 Research method

2.3.1 Experimental method

Submersion and germination of Anhdao brown rice: Took
50 grams of hull removed brown rice, submerged in Sodi-
um chloride 0.9% for 30 minutes. Then submerge in
100mL of tap water at 30°C, took sample after 2, 4, 6, 8,
10 hours and determined the saturated humidity to have
the suitable submerge time for the incubation process.
After determination the suitable submerge time, continued
determining the amylase activity with citrate submerge
buffers which had different pH values of 2, 3, 4, 5, 6 at
30°C. The sample was then incubated in not entirely an-
aerobic condition at 35°C for 24 hours.

Determine the suitable temperature and time for the high-
est enzyme activity: To achieve high a- amylase activity,
submerged brown rice with suitable time and submerge
solution with suitable pH value. After that, continued to
examine the suitable incubation temperature at 25, 30, 35,
37°C for 24 hours and examined the suitable incubation
times of 20, 24, 28 hours at the previously examined
temperature. The samples at periods of times were deter-
mined for the a- amylase activity.

2.3.2 Determination of alpha amylase activity

o — amylase activity was determined by Rukhliadeva —
Geriacheva (1979) method [15]. The method is based on
the hydrolyzation of starch by enzymes of amylase group
into dextrin with different molecular weights. Measured
the color intensity at 656 nm of starch and hydrolysed
products with iodine by Spectrophotometer to determine
enzyme activity. An unit of enzyme activity is defined as
the amount of the enzyme that produces a certain amount
of enzymatic activity, that is, the amount that catalyzes
the conversion of 1 micromole of substrate per minute in
standard condition (30°C, 10 minute).

2.3.3 Determination of nutritious compositions in
Anhdao brown rice

Method to determine the ash content: The ash content was
determined by combustion at 600°C for 4 hours Le Thanh
Mai [5]. Method of determining the humidity content:
The humidity content was determined by drying until
reaching constant weight at 105°C [5] with Memmert
UNSS oven, Germany.

Method to determine the Carbohydrate content: First
hydrolyse the sample with acid then determine by DNS
method, according [5].

Method to determine the total protein content: Kjeldahl
method [16].

Method to determine the total lipid content: Using
Soxhlet method [17].

2.3.4 Data analyzing method
Experiments were repeated 3 times. The data then were

analyzed by Microsoft Office Excel 2007 with the error
under 0.05.

3. Result and discussion

3.1 Determination of nutritious compositions
in Anhdao brown rice
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Nutritious compositions in Anhdao brown rice are
showed in Table 1 (Humidity of brown rice 11,6+ 0,31).
The result shows that, this strain has similar nutritious
contents compare to others glutinous rice strain in Vi-
etnam.

Table 1. Nutritious compositions in Anhdao brown
rice

Nutrition information Content, %

(by dry weight)
Starch 86.11 £0.46
Total protein 8.57+0.21
Total fat 2.72+0.15
Ash 1.53 £ 0.07

3.2 Determine suitable saturated water
absorption time for Anhdao brown rice

Anhdao brown rice was submerged with distilled water to
gain saturated state for the best germination. According to
the study result, the humidity of the grains from 2 to 4
hours increased quickly, then the grains began to absorb
water slowly. This is maybe because the starch
compounds is swelled. The gaps between compounds
decrease, the grain begin to absorb water slowly. After 6
hours, the humidity reached saturated value. After that,
moisture content increased insignificantly (Figure 1).
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Figure 1. Effect of submerge time on humidity
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According to Bello et al. [3], rice grains absorb water and
reach saturated state after 5 hours of submersion and
Banchuen et al. [2] 5 to 7 hours of submersion. Besides
those, some studies of Duy Nguyen Le Doan [10] on 2
different species of brown rice IR 50404 and Jasmine 85
showed that brown rice reaches saturated state after 6
hours. These results fit the experiments on the Anhdao
brown rice despite of different strains of rice.
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3.3 Effect of pH value of submerge solution
on a-amylase activity

Effect of pH value on grains is showed in Figure 2. The
results showed that the sprout sizes are not so different.
Sprouts which were submerged at pH 3.0 and pH 4.0
grow finest. Result shows that highest enzyme activity
was reached at pH 3.0 then decreased from pH 4.0 to 6.0.
At pH 2.0, enzyme activity had lowest value (Figure 3).

Figure 2. Grains with different germinating conditions
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As we know, suitable pH range for formation and activa-
tion of o — amylase in many strains is different. During
germintation, the changing of many sugars, starch in
many strains depends on o-amylase activity in the grain.
In this study, at pH 3.0 Anhdao brown rice had highest
enzyme activity of 82.93 Ul/g. According to the result of
Le Nguyen Duy Doan el. al. [10], suitable pH of the sub-
merge solution for high enzyme activity is 4.0 with MBD
strain and 3.0 with IRS0404 strain. So, pH 3.0 was chosen
for the next studies.
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Figure 3. Effect of pH of submerge solution on a -
amylase activity

3.4 Effect of incubation temperature on a -
amylase activity

The result is presented on Figure 4. that the enzyme
activity increased during germination. Temperature had
huge effect on a — amylase activity during germination of
brown rice. At different incubation temperatures, o —
amylase activity changes. o — amylase activity in brown
rice before germination was quite low, only reached 34.91
Ul/g. After germination, o — amylase activity increased 3
times. Incubation at 35°C gave the highest a — amylase
activity of 89.82 Ul/g. This result fits the study result of
Le Nguyen Duy Doan et al. [10 ].
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Figure 4. Effect of incubation temperature on amylase
activity

3.5 Effect of incubation time on enzyme
activity

Incubation time has huge effect on a- amylase content and
hydrolyzied products during germination [1], [13], [14].
Experiments were carried out in 4 periods of times (20,
24, and 28 hours) at pH 3 and 35°C, the results is showed
in Figure 5 . It indicates that 28 hours of incubation gave
the highest o — amylase activity (97.10 Ul/g), almost 3
times higher than the activity in ungerminated grains.
According to Premsuda [13], determination on 2 Thai
strains, the highest o — amylase activity was achived after
3 days of incubation in aerobic condition, about 30 U/g. a
— amylase activity differs in incubation processes maybe
due to differences in strain's characters or different
incubating conditions.
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4. Conclusion

The study result shows that a-amylase activity from
Anhdao brown rice depends on many factors. Time
needed for the absorption of water to achieve the best
condition for germination was determined at 6 hours at
30°C. Incubation of Anhdao brown rice was carried out in
unentirely anaerobic condition. The result shows that at
pH 3.0 a-amylase activity has the highest value of 82.93
Ul/g. Incubation temperature of 35°C gives the highest a-
amylase activity of 89.82 Ul/g. a-amylase activity reaches
the highest value of 97.10 Ul/g after 28 hours of
incubation, o-amylase activity after incubation is
remarkably high, about 3 times higher compare to the
activity of ungerminated grain. This is a promising sourse
of enzyme for the hydrolization of starch, processing
nutrtious food products from germinated brown rice.
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