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SUMMARY

SELECTION OF A SUITABLE RICE TO OBTAIN BROWN RICE STRAIN
FOR PRODUCTION OF NUTRITIOUS BEVERAGE

Germinated brown rice has a high nutritional content and has many healthy functional components. It
is the most suitable raw material for the production of nutritious drinks. Among the three selected
brown rice strains (AnhDao, N97 and TamXoan), AnhDao strain has the most balanced nutritional
components, with 8.57% protein, 2.72% lipid, 86.11% starch, 57.33 mg/100g axit y-aminobutyric
(GABA). By sensory evaluation of AnhDao brown rice, It is more fragrant, soft and sweeter than the
other two brown rice strains.

When submerging grain of these brown rice strains in distilled water pH7 with the time from 1 to 10
hours, at 30°C+2°C; with submerged for 6 grains hours, absorb saturated water of AnhDao and N97
brown rice is higher compared with grain of TamXoan.

To determine germination ability of 3 types of brown rice, the grains are incubated at 35°C for 24
hours, incomplete anaerobic conditions. As a result, AnhDao brown rice has the ability to germinate at
99%, the a-amylase activity reaches 46.82 (U/g) and the enzyme Glutamat decacboxylase (GAD)
reaches 6.32 (U/g), the highest compared to the two types of brown rice N97 and TamXoan.

With many studies done to determine the most suitable strain, we selected AnhDao brown rice as a
nutritious beverage production material.

Keywords: Germination, germinated brown rice, a-amylase, GAD.

1. MO PAU cua lop vé cam bén ngoai. Tuy nhién, gao lut
Gao la luong thyc chinh & cac nudc BDong Nam kho béo quan va doi hoi thoi gian ché bién lau
A. Trong qua trinh ché bién, giéng gao va dic hon, com gao It ¢6 cdu tric cing va co vi
tinh ciia n6 ¢6 vai trd quan trong khi ché bién khong hap din nhu com gao tring. Vi vdy, dé
chc san pham thyc phim. Tuy theo timg yéu cai thién tinh hinh nay nhiéu san phdm tir gao
cdu cong nghé ma nguoi ta chon lya nhiing lirt ndy mam di duoc nghién ctru va phat trién
loai gao co dac tinh khac nhau, gao 1t 1a loai trén thi truong trong va ngoai nudc. Qua trinh
gao chi xay bo 16p vo triu, chua dugc bo 16p nghién ctru, san xuit cac san pham do udng tir
cam gao. Pay 1a thuc pham gidu dinh dudng gao it ndy mam giau dinh dudng thi viéc Iya
hon so véi gao tring vé chét xo, cac acid amin chon nguyén liéu thich hop rat quan trong, mdi
thiét yéu, khoang chat, protein, vitamin B va mot giéng thoc co dac diém va tinh chat khac

axit y-aminobutyric (GABA) do sy hién dién
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nhau nén gia tri dinh dudng cua ching ciing
khéc nhau.

Trong nghién ctru nay, ching t6i tién hanh
khéo sat cac yéu td nhu thoi gian hit nude bio
hoa, ty 1¢ hat néy mam, hoat d6 o - amylase,
Glutamat decacboxylase (GAD) day la enzyme
chuyén d6i acid glutamic thanh mét dang hop
chat chtrc nang c6 lgi cho co thé 1a GABA.
Qua cac chi tiéu d6 danh gia chat luong
nguyén li€u, lya chon loai thoc phu hop cho
san xuét d6 udng giau dinh dudng va c6 do con
thap (46 con nho hon 1%).

2. THUC NGHIEM

2.1. Vat liéu

Nguyén liéu nghién ciru: 3 gidng théc sau:
Gidng thoc nép Anh Pao do TS Pao Xuin
Tan, nguyén Truong khoa Cong ngh¢ sinh hoc,
Truong PH Su pham Ha Noi 2 va Cong ty
TNHH Khoa hoc Ky thuit Nong nghiép
VINABHTABA Bic Ninh lai tao va chon loc.
Gidng cho ning sut cao 80 ta/ha, gao dep, x0i
déo, mui thom, kha ning chéng chiu sdu bénh
t6t.

Gidng thoéc Tam xoan (con goi 1a Tam thom)
dugc trong tai cic huyén Nghia Hung, Hai
Hau, tinh Nam Dinh. Dugc bd Nong nghiép va
Cong nghiép thuc pham cho phép dua vao san
xuit nam 1995. Giéng cho ning sudt 33 - 35
ta/ha, hat gao thon dai, thom ngon.

Gidng théc nép N97 do Vién Khoa hoc ky
thuat Nong nghi¢p Viét Nam chon tao tur to
hop lai (giéng nép N87/N415). Gibng cho ning
sut trung binh dat 55 - 60 ta/ha, tham canh t6t
6 thé dat 65 -70 ta/ha, hat gao bau, x6i déo.
Céc gidng thoc trén duogc xay thanh gao lut
béang cach tach vo triu, thoi gian bao quan gao
it khoang 7 - 10 ngay trong ngan mat tu lanh
v6i nhiét do tir 4 - 6°C.

Cic héa chat sir dung: DNS (dinitrosalicylic
acid), HC], NazHPO4, KH2P04, CH3COONa,
Na;CeHsO7 (sodium citrate), I, KI xudt xu tir
D, tinh bot va cac hoa chat khac co xuét xi
Trung Québc.

2.2. Phwong phap nghién ctru

2.2.1. Phwong phdp bé tri thi nghiém

Thi nghiém 1: Pdnh gid thanh phan dinh
dwdng trong nguyén liéu gao hit ban dau: Ba
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gidng thoc nép Anh Pao, N97 va Tam Xoan
dugc xay tach vo triu va loai bo tap chét dé thu
dugc gao lat. Mdi loai gao lirc, liy 3g dem
nghién min dé xac dinh cac thanh phﬁn dinh
dudng: ham lugng tinh bdt, protein, lipit,
duong khtr, tro va GABA.
Thi nghiém 2: Nghién cuu thoi gian hut nuoc
bdo hoa cua gao lut o nhiét do phong (30 +
2°C): Lay 50g gao lirt mdi loai, ngam véi dung
dich NaCl 0.9% khoang 30 phut dé sat khuén.
Sau d6 ngam trong 100 ml nudc cat pH 7.0 (ty
1€ gao : nudc ngam la 1:2 (w/v)) & 30°C; sau
cac khoang thoi gian khac nhau 12 0, 1, 2, 3, 4,
5, 6,7, 89,10 gid, lay mau dé xac dinh do
am (bang cach nghién min, cén, réi mang sy
dén khdi luong khong dbi & 105°C) dé chon
duogc thoi gian gao hut nude dat trang thai bao
hoa.
Thi nghiém 3: Nghién ciru anh huwong cua nhiét
dg i dén kha nang nay mam ciia gao hit: Gao
Iut sau thoi gian ngadm 6 gio dugc vot ra, cho
vao khin 4m da duoc tiét trung va dat vao hop
kin cé nép, dem 0 & cac diéu kién nhiét do
khac nhau: 25, 30, 35, 37°C trong 24 gio. Ly
gao ra, xac dinh ty 1¢ nay mam.
Thi nghiém 4: Nghién ciru anh huong cua nhiét
do u dén sw thay déi hoat do a-amylase va
GAD trong qud trinh gao hit nay mam.
Gao It sau thi nghiém 2 duoc léy va dé rao
nude, roi cho vao khin 4m di dwoc tiét tring
va dit vao hop kin co nip, dem u & cac diéu
kién nhiét do khac nhau: 25, 30, 35, 37°C trong
24 gio. Lay gao lat ndy mam ra, nghién min,
roi xac dinh hoat do a-amylase va hoat do
GAD tai cac nhiét d0 a.
2.2.2. Phwong phdp nghién ciru
Xac dinh hoat d) o— amylase theo phwong
phap Rukhliadeva — Geriacheva [1]
Pon vi hoat 36 amylase (U/g) 1a lugng enzyme
xUc tac thuy phan dugc mot pmol tinh bot tan
thanh cac dextrin c6 phan tir lugng khac nhau
& nhiét @6 30°C trong thoi gian 10 phat trén
mdt don vi khdi lugng chat kho.
Hoat d6 a-amylase:

C.108

 162.10.m



Trong do:

A: Hoat d6 enzyme a-amylase theo khdi luong
chat kho (U/g)

C: Lugng tinh bdt bi thiy phan (g)

m: Khéi lugng chat kho (g) tuong tmg véi 5 ml
enzyme dem di phan ung

162: Khéi lugng phan tir tinh bot

10: Thoi gian thiy phan (phut)

Xic dinh hoat d9 enzyme GAD bing
phuong phap cia Zhang va cs (2004) [2]
Mot don vi hoat d6 cia enzyme GAD 1a do hép
thu cua dich phan tng ¢ budc séng 630nm trén
mot don vi khdi lwong chat kho cua mau (U/g).
AoV

F.V,

w

Hoat d§ enzyme GAD (U/g): X =

Trong do:

As3o: DO hép thu quang & bude séng 630nm

V: Téng thé tich dich chiét enzyme (ml)

Fw: Khéi lwong mau (g)

Vo: Thé tich dich enzyme dem phan trmg(ml)
Xac dinh ham luwgng carbohydrate [3].

Xic dinh tong ham lwong protein: Phuong
phap Kjeldahl [3].

Phwong phip xac dinh téng ham lwong
lipid: Str dung phuong phap Soxhlet [3].

Xac dinh GABA bz"mg phwong phap quang
phd (theo Karladee va Suriyong, 2012)[4].
Xac dinh ham lwgng tro: Theo Lé Thanh Mai
[31]. ‘
Phuong phap danh gia nang lwc ndy mam
gao theo L& Thanh Mai [3].

Phéan tich d9 4m: Dya trén nguyén tic sdy
méu dén khdi luong khong d6i, theo Lé Thanh
Mai [3].

Phuwong phap xir 1y s6 liéu: Mdi thi nghiém
dugc thyc hién 3 lan lap lai. Két qua dugc xir
Iy bang phan mém tng dung Microsoft Excel
2010 v6i do sai s6 cho phép nhod hon 0.05.

3. KET QUA VA THAO LUAN

3.1. Khio sat thanh phin dinh dudng cac
loai gao lut

Mau phan tich duoc chuén bj va thyc hién theo
phuong phap bd tri thi nghiéml trong muc
2.2.1.

Thanh phﬁn dinh dudng cua mot s6 loai gao
Irc cho két qua trén Bang 3.1 thé hién gidng
gao It Anh Pao ¢6 thanh phan dinh dudng can
dbi, ham lugng Gaba cao dat 57,33mg/100g
chat kho, khi cam quan thi gibng Anh Pao c6
mui thom, vi ngot va déo hon so vdi giéng gao
nép N97 va Tam Xoan

Bdng 3.1: Thanh phan dinh dudng ciia cdc loai gao lirt

Ham lugng dinh dudng (% chat kho)
Loai gao lut . R .. . . X
Tinh b6t Lipit Protein Puong khu Tro Gaba mg/100g
, 87.21 1.81 9.56 0.27 1.15 19,28
Tam Xoan
+0.27 +0.33 +0.26 +0.06 +0.16 +0.35
86.11 2.72 8.57 0,34 1.53
Anh b3 ’ +0.
Hhae +0.46 £0.15 +0.21 +0.02 +0.07 3733 20.67
87.08 2.97 787 =+ 0.28 1.8
26,82 +0.4
N97 +0.11 +0.35 0.44 +0.04 +0.13 6.82+0.48

3.2. Khdo sat thoi gian hiat nuwée bao hoa
cua cac loai gao lut

Mau phan tich dugc chuén bj va thyc hién theo
phuong phap bd tri thi nghiém 2 trong muc
2.2.1.

Két qua nghién ctru Hinh 3.1 cho thy trong 4
gio dau ngam trong nudc thi do 4m cia hat
tang nhanh trén ca ba gidng gao lut, do luc dau
chénh léch d9 4m bén trong va bén ngoai hat
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con cao nén nudc dwgc chuyén nhanh vao
trong hat Sau khoang thoi gian tir 4 - 6 gio, do
am tat ca cac loai gao 14t nay déu tang cham lai
(thé hién trén d6 thi Hinh 3.1 giam dan do
déc). Ciing trén do thi cho thay d6 am cua gao
It Anh Dao va N97 déu dat trang thai bdo hoa
sau 6 gio. Va do am cla ca hai loai nay déu
thay d6i khong dang ké khi thoi gian ngam kéo
dai 16n hon va bang 7 gio.



S6 lidu trén ciing tuong dong voi nghién ciu
ctiia Banchuen (2010) vé t6i wu hoa diéu kién
ndy mam trén 3 gidng lta c6 ham lugng
amylose khac nhau (Niaw Dam Peuak (2,7%
amylose), Sangyod Phatthalung (14,69%
amylose) va Chiang Phatthanglung (21,72%
amylose)) [5].
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Hinh 3.1: Thoi gian hut nudc bdo hoa cua cac
logi gao it
Nghién ctru cho thiy gao Niaw Dam Peuak c6
ham luong amylose thip nhat nhung kha ning
hit 4m cao nhat dat do 4m bdo hoa & muc
40%. V6i gidng Chiang Phatthanglung c6 ham
lugng amylose cao nhat dat do 4m bdo hoa
thip nhat 30%. Nhu vay, ham lugng amylose
¢6 anh huéng dén kha nang hat 4m cao hay
thdp cua timg giéng gao. Didu nay ly giai trong
ba giéng gao thi Tam Xoan 1a gao té nén co
ham lugng amylose cao, Anh Pao va N97 la
gao nép ham lugng amylase thip. Vi thé, du
ching c¢6 ham lugng tinh bot gan bang nhau,
nhung kha nang hat 4m bao hoa lai khac nhau.
Nghién ctru vé anh huong cua thoi gian ngam,
theo tai lidu tham khao [6, 7] ciing cho két qua
twong tu khi gao 1Gt hat nudce dat trang thai bao
hoa sau khoang thoi gian ngdm 5 - 6 gid. Do
d6 qua trinh ngadm gao 14t Anh Pao va N97 dat
trang thai bdo hoa sau 6 gio voi do 4m 1an luot
l1a 36,43% va 34,62% (w/w), thoi gian ngam
gao lut Tam Xoan dat trang thai bao hoa sau 7
gid voi 6 4m 32,46% (w/w).
3.3. Khio sat kha ning niy mam cia céc
loai gao it
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Mau phan tich duoc chuén bj va thyc hién theo
phuong phap bd tri thi nghiém 3 trong muc
2.2.1.

Két qua nghién ciru duge trinh bay trén Hinh
3.2 cho thay nhiét d6 c6 anh huong dén ty 18
nay mam cua gao lat. Ty 1é nay mam cua ba
gidng gao it cao nhat dat dwoc 99% khi i &
35°C, tang nhiét d6 1én 37°C thi ty 16 nay mam
clia céc giéng giam nhe. Theo nghién ciru vé ty
1& nay mam cta Cung T Quynh trén hai gidng
gao It Jesmine 85 va Huyét Rong ciing cho
két qua ndy mam kha cao, khi ngam gao It &
pH6, dem U ¢ 35°C ty 1é nay mam cua ca hai
loai gao déu dat trén 75% [8]. S6 liéu nay cling
phii hop v6i nghién ctru ciia Tran Huynh Nhu
An khi u gao Iut IR50404 ¢ 36°C voi do day
0,3cm cho ty 1& nay mam dat 90,5% [9]. Nhu
vy khoang nhiét d6 ¢ ndy mam tir 30°C dén
37°C cho ty 1é ndy mam cao, phu hop dé Iya
chon.
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Hinh 3.2: Pdnh gid kha ndng nay mam cia cdc

logi gao it ¢ cac nhiét do
Dua vao két qua nghién ciru trén ta thiy gidng
gao 1t Anh Pao c6 kha ning nay mam t6t nhat
(dat 99% ¢ 35°C)
3.4. Khio sat su bién dbi hoat do a-amylase
va GAD ciia gao liet nay mam ¢ nhiét dd
khac nhau
Mau phan tich dugc chuén bi va thuc hién theo
phuong phap bd tri thi nghiém 4 trong muc
2.2.1.
3.4.1. Khdo sdt sw bién déi hoat dp a-amylase
cua cdc loai gao lut
Két qua Hinh 3.3 cho thiy nhiét d6 c6 anh
huéng nhiéu dén hoat d6 a-amylase sinh ra
trong qué trinh nay mam cua gao lut. Tai cac



khoang nhiét do khao sat, giébng gao lat Anh
Dao Iudn cho hoat d§ a-amylase cao hon dang
ké so v6i hai gibng N97 va Tam Xoan. Tai
nhiét d6 25°C, hoat d6 a-amylase ¢ ba giéng
gao dat thép nhat, khi tang nhiét do 1én 30°C,
35°C hoat d¢ tang dan va dat cao nhét tai 35°C
(gibng Anh Dao a-amylase dat 46,82 U/g), tiép
tuc tang nhiét d¢ nén 37°C thi hoat do o -
amylase giam nhe. Két qua nghién ciru nay phu
hop véi nghién ciru ciia Lé Nguyén Duy Doan
vacs [7].

Theo nghién ctru ctia Quan Lé Ha (1998) trén
gidng thoc Moc Tuyén, sau khi 0 théc & cac
nhiét do khac nhau (20, 25, 30°C) trong 5
ngdy, hoat do amylase ting dan tir 20°C dén
30°C va cao nhét & nhiét d¢ 1 30°C [10].
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Hinh 3.3: Nhiét do anh huong hoat d¢ a-
amylase ciia cdc logi gao livt ndy mam.
Veluppillai (2009) khing dinh tai ty 1& gao lut
nay mam dat cao nhat (77.07%) cho hoat do
amylase cao nhat (146.06 U/g) [11]. Két qua
nay ciing phi hop véi két qua nghién ctru khi
gao Anh Pao i & 35°C cho ty 1& ndy mam cao
nhét (99%) voi hoat d0 o-amylase dat dugc

trong thi nghiém la (46.82 U/g).

3.4.2. Khdo sdt sw bién déi hoat d¢ Glutamat
decacboxylase (GAD) ciia cdc logi gao liet ndy
mém & cdc nhiét dp khdc nhau

Két qua nghién ctru Hinh 3.4 cho thiy nhiét do
anh hudéng kha lon dén hoat d6 GAD sinh ra
trong qua trinh nidy mam cua gao lit.

Theo nghién ctru cia Ohtsubo va cs (2000) chi
ra rang hoat 6 GAD trong gao lirt dd nay mam
tuyén tinh voi ham lwong GABA sinh ra theo
thoi gian [12]. Khwanchai va cs ciing cho két
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luan tuong ty ctia Ohtsubo, hoat 0 GAD cua
cac giéng gao 1t nay mam & cac nhiét do khac
nhau dugc xac dinh. Hoat 40 GAD trong ba
loai gao lut ting dan tir 25°C dén 35°C va c6
xu hudng giam nhe ¢ 37°C [13]. Tai nhiét do
35°C hoat d6 GAD dat cao nhét & giéng Anh
Pao (dat 6.32 U/g)

8
B Tam Xoan
@ Anh Dao 6,32
SBS ON97 Bl REZ
S “N
= 4,45
g 3,98z
<S4 -
:-g.
i
5, ] B
=
0 T T T
25 30 35 37
Nhiét & (°C)

Hinh 3.4 Sy bién dsi hoat do enzyme GAD cuia
cac loai ggo lut nay mam & cdc nhiét dé khac
nhau

4. KET LUAN

Tir cac két qua nghién ctru thu dugc & trén ta
thiy: Gidng gao it Anh Pao c6 thanh phan
dinh dudng can dbi, ham lugng Gaba dat cao
nhat 57,33mg/100gam chét kho. Thoi gian hit
nudc bao hoa ngén 6 gio, nhiét d6 0 & 35°C
cho ty I¢ nay mam dat 99%, hoat do enzyme o-
amylase dat 46,82 (U/g) va GAD dat 6,32
(U/g) cao hon so v6i hai gibng gao lut Tam
Xoan va nép N97. Cac thong s6 nay déu thich
hop cho qua trinh thiy phén, 1én men dich
duong dé 1am dd udng giau dinh dudng, vi vy
chung t6i lya chon gidng gao It Anh Pao 1a
nguyén lidu cho cac nghién ctru tiép theo.
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