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TOM TAT

Néy mam 1a sw phdt trién cia phdi bén trong hat khi gdp nhitng diéu kién thudn loi.
Qud trinh ndy mdm cia gao lirt lam ting ham lugng gamma aminobutyric acid (GABA) va
tao diéu kién cho qud trinh tiéu héa cdc chdt trong gao hit tré nén dé dang hon. Qua khdo
sdt thamh phan dinh dudng ciia loai gao Lt ndu dwoc xay xdt tir giong lia OM5451 cho
thdy, khi ngdm gao it & pH7 trong 9 gic ¢ nhiét @6 phong va i & nhiét @6 30°C trong 24
gio ham luong GABA dat 34,8 + 1,8 mg/100g ting gdp 27,43 lan so véi nguyén liéu ban
dau (1.57 + 0,19 mg/100g véi mikc tdng khéi lwong 1,26 lan sau khi ngdm). Qud trinh xay
xat lua duoc thuc hién o 3 mikc khodng cdch rulo khac nhau trén mady Shatake tr 0,5 dén
1,5mm, qua do xdc dinh 6 khodng cdch cua rulo la Imm ty 1é hat gao con nguyén phéi cao
nhadt dat 69,73% va ty 1é hat nay mam trén ca 3 loai gao (OM5451, OM6979, OM1532)
duoc xay xdt o ché do nay rdt cao tir 96,72 — 97,44%. Ché do Sd’y gao ¢ nhiét dé 50°C
trong thoi gian 120 phit hat gao dat dé am 1é 13,45 + 0,03% phit hop dé bao quan gao.

Tir khéa: GABA, nay mam, gao lit, ché dg xay xdt lia, ché do sdy.
ABSTRACT

Researching technology process of brown rice production that has rich Gamma
Aminobutyric Acid (GABA) from rice seeds OM 5451, OM 6979 and OM 1532
germination

Germination is the development of the embryo seed when has good condition.
Germination increase gamma aminobutyric acid (GABA) and facilitates easy digestion
[1]. Through survey of the nutrient content of brown rice from Viet Nam rice seed
OM5451 show that GABA content increase 27,43 times compare to raw materials, when
the brown rice are soaked in water (pH7) 9 hours at room temperature and germinated at
30°C in 24 hours. The process of milling rice be done in 3 levels at 0,5mm to 1,5mm by
Shatake machine. At level Imm, the rate of intact embryo rice is 69,73% and the rate of
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seed germination of OMS5451, OM6979 and OMI532 are from 96,72 — 97,44%.
Germinated brown rice are dried at 50°C in 120 seconds that the moisture of germinated
brown rice will be at 13,45 + 0,03%.1t is suitable for preserving germinated brown rice.

Keywords: GABA, germination, milling rice, drying rice.

1. Mé dau

Gao lit 1a mdt ngudn thuc phim giau
dinh dudng hon so vdi gao té vé chit xo,
cac acid amin thiét yéu, khoéang chét,
protein va vitamin B. Tuy nhién, gao lut
doi hoi thoi gian ché bién 1au hon; com
gao 1t ¢6 chu tric cling va cé vi khong
hip din nhu com gao té. Piéu nay lam cho
gao lat khong duoc su dung thuong xuyén
trong cudc sdng hing ngay. Dé tang gia tri
sir dung, gia tri kinh té va dac biét 1a gia tri
dinh dudng cua gao It ndu vé thanh phin
GABA, nhiéu san pham tir gao It niu nay
mam duoc nghién ciru va phat trién trén thi
trudng trong va ngoai nudce. Tuy nhién, tiy
thudc vao diéu kién nay mam, ty theo
gibng lia ma qué trinh nay mam sé& cho
ham luong GABA t6i uu.

GABA la chit dan truyén than kinh c6
tac dung giam stress, an thin, ngd ngon,
thu gidn co bip. Chung dong vai trd quan
trong ngan chan bénh tai bién mach méu
va giam nhitng con dau mén tinh [1], ngén
chidn bénh Alzheimer’s [2], lam gidam bénh
cao huyét ap [3], &rc ché su ting nhanh cia
t& bao ung thu [4]... Qua trinh ndy mam
cta gao lut giup cac enzyme ndi bao bén
trong hat gao hoat dong va phéan cit thanh
cac chit c6 khdi luong phin tir 16n

(protein, tinh bdt,...) va nhimg chit c6
khdi luong phén tir nh. Hon nita, tinh bot
trong hat sau khi nay mém s& dé dang bi
thuy phin boi enzyme amylase tao thanh
céc duong don, gitip qua trinh tiéu hoa tdt
hon [1]. Ali va cong su (2013) da chiung
minh ring trong qué trinh ndy mam ham
luong GABA tang 27,9 1in so v&i nguyén
lidu chua ndy mam.

Nhim cai thién gia tri dinh dudng ctia
gao Iut, gia tang gia tri sir dung va da dang
héa san phidm vé gao lit mam, ching t6i
tién hanh nghién ctru quy trinh san xuét
gao It mim gidu GABA, véi diéu kién
nay mam duoc chon 13 gao dwoc ngim
trong dung dich pH7 trong 9 gi¢ & nhiét do
phong va u & nhiét do 30°C trong 24
gio [5].

2. Vit liéu va phwong phap

2.1. Vit liéu

Nghién ciru duge tién hanh thi nghiém
trén giéng lua lit OM5451, OM6979 va
OM1532 duoc thu mua tai Cong ty C
Phan Héc Mon.

2.2. Thiét bi, dung cu

Céac thiét bj dung trong nghién ciu
dugc trinh bay ¢ Bang 1
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Bang 1. Danh muc thiét bi, dung cu dung trong nghién ciru
STT Tén thiét bi Model Hing sin xuat
1 | Hé thong sac ky long cao 4p | LC — MSD Agilent 1100 Series USA
2 | May tach vo trdu Shatake Nhat
3 | May sy dbi luu Nhat
4 | May pha mau Trung Quéc
5 | Bo chiét Soxhket Trung Quéc
6 | Bo cit dam Kjeldahl Trung Quéc
7 | Tadm WIG-105 WiseCube
8 |Can2sb TXB622L Shimadzu
9 |Tuu Trung Québc
2.3. Héa chit sir dung trong nghién ciru

Céc hoa chét sir dung trong nghién ctru dwoc trinh bay & Bang 2

Bang 2. Héa chit dung trong nghién ciru

STT | Tén héa chat STT | Tén héa chat
1 |Nuse cAt 13 N‘a2804 hoac Na,HPO, bio
hoa.
2 |axit sulfosalicylic 3% 14 |KMnO4
3 |NaHCO; nong d6 100mM 15 |H,SO4dam dic va H,SO4 0,IN
* | uttony! chiorde acetontate am | 16 [K30
5 |dém phosphate ndng d6 25mM (pH 6,8) | 17 |CuSO,
6 |dém acetate ndng d6 25mM 18 |[Se
7 |acetonitrile 19 |acid boric 2%
8 |GABA chuin 20 [C¢Hs07.H,0 0,1M
9 |eter 21 |C¢Hs0Na;3;.2H,0 0,1M
10 |HCI 5% 22 |(NaH,PO4 0,2M
11 |NaOH 5%, 30% 23 |Na,HPO,4.7H,0 0,2M
12 |Pb(CH3COO)2 10% hoac Pb(NO3)2 10% | 24 |Glycine 0,2M
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2.4. Phwong phap

2.4.1. Khdo sdt ché dg xay xdt (tdch vo
thoc)

Muc dich: Xac dinh khoang céach rulo
thich hop dé qua trinh tach vo t6t nhét, han
ché thdp nhét sy dit giy hat va gao con
16p cam, nguyén phoi.

Cdch tién hanh: Gibng lia OM5451

dugc chon lam nguyén li€u dai dién dé
khao sat ché do xay sat, can 300g mau lia,
tién hanh x4t vo trdu biang may xay xat
hiéu Shatake & 03 mrc khoang cach cua 2
rulo tir 0,5 mm dn 1,5 mm. Sau qué trinh
tach vo hon hop lda, gao giy, gao nguyén
phdi dugc lua ra va can khéi luong. Thi
nghiém duoc bb tri theo bang 3.

Bang 3. B6 tri thi nghiém khio sat ché d§ xay xat hat lia

Yéu to khao sat

Mitc khao sat (mm)

Chi tiéu theo déi

0,5
Khoang cach rulo 1,0
1,5

Su nut gdy cia hat, ty 1€ hat
con nguyén phoi

2.4.2. Lua chon nguyén liéu cho qud
trinh sdan xudt gao lirt ndu ndy mam

Muc dich: Xéc dinh dwoc gidng lua
va loai gao nay mam c6 ham GABA cao
nhit 1am nguyén liéu cho quéa trinh san
xudt gao It nau nay mam.

Cich tién hanh: Kiém tra thanh phan
dinh dudng (P, L, G va GABA) trén 3 loai
gao lat duogc xay x4t tr gibng lua

OM5451, OM6976 va OM1352. Sau do,
gao duoc U nay mim & diéu kién: dung
dich nuéc ngam cé pH 7, thoi gian ngdm 9
gid & nhiét do phong va thoi gian 0 24 gio
& nhiét do 30°C. Ty 1é gao It vé6i dung
dich ngam 1a 1:2. Sau d¢, tién hanh kiém
tra ham lugng GABA trong 03 loai gao It
nau bang phwong phap HPLC. B tri thi
nghiém dugc trinh bay & bang 4.

Bang 4. B6 tri thi nghiém lwa chon nguyén liéu cho qu4 trinh sin xuit gao hit nau
ndy mam

Yeéu to khao sat

Yéu t6 c6 dinh

Chi tiéu theo déi

Ché do xay xat: chon dugc & thi

Gao lut ndu dugc xay xat tir
giong laa OM6979
la1:2

Gao 10t ndu dugc xay xat tur
giong lta OM5451

Thoi gian ngam: 6 gio
Thoi gian 0: 24 gio

nghiém 2.3.1
Ty 1€ gao lut: dung dich ngdm

Ham luong P, L,G,
am, GABA

Nhiét d6 ngam : 30 — 2°C

Gao lut ndu dugc xay xat tir
giong laa OM1352

Nhiét do u : 30 — 2°C
Khéi lugng gao lut cho 1 mé
ngam: 100g
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2.4.3. Khao sdt qud trinh xur ly nhiét
doi véi san phdm gao Lt mam

Muc dich: Xac dinh nhiét do séy va
thoi gian siy phi hop dé gao mim dat
duge d6 4m trong khoang 13 + 14% phi
hop voi didu kién bao quan gao theo
TCVN

Cich tién hanh: Can 400g gao mim
dem di sdy bang thiét bi sy dbi lvu ¢ 3
ché d6 nhiét 40°C trong thoi gian tir 200 —

340 phut; ché do nhiét 50°C trong thoi gian
tir 70 — 130 phut va ché do nhiét 60°C
trong thoi gian tir 30 — 90 phut. Sau mdi
budc nhay 10 phut, tién hanh kiém tra do
4m cua hat gao dé dam bao dat dén do Am
dudi 14% va quan sat mau sic, trang thai,
ty 18 hat bi nirt gy dé chon ché do sdy phi
hop cho san phidm gao It mim. Thi
nghiém duoc b tri theo bang 5

Bang 5. B6 tri thi nghiém khao sat ché 9 siy cho san phim gao hit mim

Mikc khio sat Yéu t6 c6 dinh Chi tiéu theo doi
Yéutokhio  Nhigt  Thoi
sat do (°b) gian
(pht)
200
210
220
40°C 230
240
340 - Ché do xay xat:
chon duoc o thi
70 nghiém 2.3.1
80 - Loai gao nguyén
Nhiét d¢ va 90 liéu chon dugc 6 thi P 4m, su nirt gay cua
thoi gian siy 50°C 100 nghiém 2.3.2. hat, méau séc, trang théi
gao lat mam 110 - Khéi luong gao cho cta hat gao sau say
120 1 mé say: 400g
130 - Dﬁ) ém cua san
pham can dat dugce
30 <14%
40
50
60°C 60
70
80
90
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2.4.4. Phuong phdp phdn tich hoa ly

- X4c dinh ham luong dam tdng bing
phuong phap Kjeldahl theo TCVN 8099-
2:20009.

- X4c dinh ham luong chét béo béng
phuong phap Soxhlet theo TCVN 3703-90.

. Xéc dinh ham lugng dudng tong
bang phuong phap Lane — Eynon theo 10
TCN 514:2002

- Xac dinh ham luong Am bing
phuong phap sdy dén khdi luong khong
dbi theo TCVN 7035:2002

- X4c dinh ham lwong GABA bang
phuong phap sic ky long cao ap (HPLC)
[6] I4 ~

Tién hamh: Can 0,4 gram mau gao It
nay mAam cho vao dng ly tAm (6ng 2+5ml).
Sau d6 1,8ml nudc cét loai ion duoc bd
sung vao va lac khoang 1,5 gi® & nhiét do
phong. Tiép dén 14y 0,2 ml cia 3% axit
sulfosalicylic dugc bd sung vao hdn hop,
lic déu va ly tam & 4500 vong trong 10
phut. Saul y tam, 14y 0,05ml dich va thém
vao 0,05ml NaHCO3 ndng d6 100mM va
0,05ml dung dich
4dimethylaminoazobenzene-4-su1fony1
chloride acetonitrile 4mM. Hon hop dugc
t & 70°C trong 10 phut dé phan Umg tao
din xuét xay ra. Sau khi tao dn xuét, mau
duoc thém vao 0,25ml cdn tuyét dbi va
0,25ml dém phosphate ndng d6 25mM (pH
6,8). Sau do mau duoc loc va tiém dich loc
vao hé théng HPLC, cdt dugc sir dung 1a
cot C18 (3,5um 4,6x150mm).

Cai dat hé thong: Nhiét dd cot la
30°C; dhu do UV-Vis véi chiéu dai budc
song 465nm; toc do dong: 1ml/1 phut; thé
tich bom mau: 20pm. Pha dong la dém
acetate nong d6 25mM va acetonitrile theo
ty 1& (65:35) voi tbc dd bom la 0,5ml/min
& 55°C.

GABA chuin dugc sir dung 1a chét
chudn dé hiéu chinh.

2.5. Phuong phdp xit Iy s6 liéu

Phuong phap phén tich phuong sai
(ANOVA) va phuong phap kiém dinh héu
t6 LSD (Least Significant Difference)
dugce su dung dé kiém tra su khac nhau
gifta cac nghiém thue (a= 0,05) v6i su hd
trg cua phi?ln mém thdng ké Minitap va
Excel 2010.

3. Két qua va thao luin

3.1. Két qua khio sdt ché d xay xdt

Khao sat qua trinh tach vo hat thoc
trén giéng lia OMS5451 cho thiy: ché do
tach vo hat théc dat hiéu sudt thu hoi hat
gao con nguyén phdi cao nhét (69,73%), ti
1¢ hat gao gay 1a 9,6% va ty 1€ hat lua con
sét lai 13 0,37% tai khoang cach gifra 2
rulo 12 1mm (Béang 4). K&t qua nay phu
hop v6i nghién ctru cua Nguyén Hoang
Son (2013) cho thiy khi xay xat gibng nép
trang (CK 92) & khoang cach rulo Imm
qua trinh tach hat nguyén phoi 1a cao nhét
[7]. Trong mdt nghién ciru cia Lé Minh
Ngoan (2013) cfing da ghi nhén rang khi
xay xat gibng VD 20 trong khoang khach
rulo 1mm ciing cho ty 1& hat nguyén phoi
]a cao nhét [8].

Trong khau tach vo trdu, d0 4m cua
lta cao hay thip déu anh hudng dén qua
trinh xay xat. D0 4m cao s& lam ty 1€ hat
dwoc tach vo giam va hat bi gdy. Do 4m
thip, hat qua kho, trong qua trinh tach vo
1am hat d& bi gdy. Lta c6 d6 4m thich hop
cho cdng doan xay xat la 14+15%. Ngoai
ra, d6 ddng déu vé kich thudc cia khdi hat
dem xay ciling quan trong anh huong dén
ty 1& gay [9]. Trong khi d6, qua phén tich,
gibng ltia OM 5451 ¢ do6 4m 1a 12,04%.
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Vi vay, két qua khao sat khi xay gidng lua
OM5451 bang may xay truc cao su hang
Satake véi khoang cach rulo lan luot 1a
0,5mm; 1,0mm va 1,5mm thi ty 1¢ hat gay
dao dong tir 8,14+10,72% cao hon so véi
két qua khao sat ty 18 gy cua lua gao trén
quy trinh xay x4t tai nha may Pang Thanh.
Trong cong doan xay tach vé triu ty 18 gao
gdy chiém tir 6,28+8,39% trén tong

thu hdi.

Két qua khao sat dwoc trinh bay &
Bang 6 cho thiy, khi khoang cach rulo
cang tang thi ty 1€ gao gy cang giam, ty 1é
hat Iua chua dugc x4t vo cang tang. Vi
vAy, trong thi nghiém nay, dé hiéu suét thu
hdi gao nguyén phoi dat ty 1& cao nhét
(69.73%) thi chon khoang cach rulo 1mm
dé tién hanh thi nghiém tiép theo.

Bing 6. Ty 1¢ hat nguyén phdi sau qu4 trinh tich vé ciia gibng OM 5451

Khoan(fn c:l;h rulo Tg;;e( :;ogl)t ngu;gl l;';]:l(;t(%) T§ ¢ hat lia(%)
0,5 10,72 68,52" 0,13
1,0 9,60 69,73* 0,37
1,5 8,14 65,96° 6,98
Ghi chu: cdc chit cdi khdc nhau trén ciing mot cét biéu thi su khdc biét y nghia co thé'ng
ké ¢ mirc y nghia 5%.

3.2. Két qui lua chon nguyén liéu
cho qud trinh sin xudt gao lut ndu ndy
maim

Ba loai gao dugc xay xat tir gibng lia
OM6979, OM5451 va OM1352 & khoang
cach rulo lmm. Sau khi xay sat, tién hanh
kiém tra chit lugng nguyén liéu gao vé

ham lugng dam tong bang phuong phap
Kjeldahl theo TCVN 8099-2:2009; ham
lwong chit béo bing phuong phap Soxhlet
theo TCVN 3703-90; ham lugng dudng
tong bang phuong phap Lane — Eynon theo
10 TCN 514:2002 va ham lwong GABA
bing phuong phap HPLC (Bang 7).

Bang 7. Két qua kiém tra chit lwgng nguyén liéu dau vao

¢ Ham lwong dinh dwdng trong gao lirt GABA trong
Giong | Ty I€ nay _—

lda mam Protein Glucide Lipide GABA gao hirt mam
(g/100g) (g/100g) (g/100g) | (mg/100g) | (mg/100g)

OM6976|  96,72°  |7,11+0,075°| 77,79 + 1,8° | 2,99 £ 0,13%| 0,75 + 0,19" | 25,44 + 0,88
OM1532|  97,09° |7,81+ 0,13*[65,11+1,78°| 3,33+ 0,4° | 1,03+0,22° | 32,3+1,1°
OMS5451|  97,44* | 7,93 +0,26° [71,82+1,78°| 3,36 £0,05" | 1,57 +0,19° | 34,8 + 1,8°

Ghi chi: cdc chik cdi khdc nhau trén cimg 1 cdt biéu thi su khdc biét y nghia cé théng ké & mirc

Y nghia 5%.
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Két qua (Bang 7) cho thdy, gao lut sau
khi nay mim c6 ham luong GABA ting
19,2 dén 31,25 ]an so véi nguyén liéu ban
diu. Diéu nay cling tuong ddng v6i nghién
ctru ciia Banchuen va cOng su (2010), khi
1 3 gibng gao lut Niaw Dam Peuak Dam,
Sangyod Phatthalung, Chiang Phatthalung
[10]. Su gia tang ham luong GABA trong
qua trinh nay mam 1a do su hoat héa cua
enzyme glutamate decarboxylase (GAD),
chuyén dbi glutamat thanh GABA [11]. Su
tdng hop cuia GABA dugc xem nhu 1a mot
phan tmg ctia mo té bao dé dap lai stress
gy ra boi su nhi®m acid trong té bao.

Qua khao sat cho théy, ham lugng
lipide trong 3 loai gao khac nhau nhung
khong c6 y nghia, ham lugng protein cua
loai gao xay xat tu gibng OM5451 va
OM1532 cao hon so vi giong OM6769.
Pic biét, ham luong GABA trong loai gao
thudc giéng OM5451 la cao nhét va sau
qua trinh nay mam, ham luong nay dat
34,8mg/100g cao hon so véi 2 loai gao
duoc xay xat tir 2 giéng lta OM6769 va
OM1532.

Bén canh viéc quan tam dén cac ham
Jugng dinh dudng cua gao It nay mam, dé
tao ra gao mam c6 chit lugng tdt va nang
sult cao ciing cAn xét dén ty 1& nay mam
clia gao va gia tri cam quan cua gao lut sau
nay mam. Khi ngam 3 loai gao lut trong
dung dich nuéc ngam c6 pH 7 (nude thiy

cuc), hat gao co ty 1& nay mam cao tur
96.72% dén 97,44% hat roi, khong bi mbc
va c6 mau sang. Ty 1€ nay mam & gao lit
nau duoc xay xat tir gidng lba OM5451 1a
cao nhét c6 ¥ nghia khac biét véi ty 1€ nay
mam ciia 2 loai gao con lai.

Nhu vy, dua vao cac két qua trén,
nhém nghién ctru chon gibng lia OM5451
12 nguyén liéu cho qué trinh san xuét gao
1t mam giau GABA.

3.3. Két qua khdo sdt qud trinh xit 1y
nhiét dbi véi sdn phf;m gao lut maim

Gao lit mim tir gidng OM5451 6 49
Am sau khi nay mam 1a 32,57 + 0,03%.
Qué trinh khéo sat diéu kién xir 1y nhiét dé
tao san phém gao lut mam c6 do am dat
trong khoang tur 12 — 14% theo TCVN
5644:2008 vé yéu cau ki thuit cua gao,
duoc tién hanh & 3 mirc nhiét do 40°C,
50°C va 60°C v6i khoang thoi gian khac
nhau nhu d3 trinh bay & bang 4. Qua khao
sit & nhiét do 40°C voi khoang thoi gian
sdy tir 200 dén 340 phut, cho thay d6 am
clia gao giam co ¥ nghia qua cac mirc thot
gian khao sat (Bang 8), voi murc thoi gian
siy 320 phut la phu hop cho qué trinh bao
quan san pham gao mam voi dd am hat 1a
13,29 + 0,03%. Tuy nhién, gao sau khi sy
& ché @6 nay bi nut gy, sim mau va
khong déu mau do siy trong thoi gian dai
(Bang 11).
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Bang 8. Két qua khio sat ché dd siy gao mam & nhét do 40°C

Thb&ipgl,li::::l) sy P 4m gao mim (%) | Thoi gian siy (phit) P 4m gao mim (%)

200 16,68+0,02° 280 14,52+0,04
210 16,30+0,01 ° 290 14,27+0,03
220 15,97+0,05 300 13,99+0,02
230 15,70+0,07 ¢ 310 13,47+0,03
240 15,42+0,03 © 320 13,29+0,03 ™
250 15,20+0,03 330 12,89+0,07 "
260 14,95+0,03 ¢ 340 12,66+0,09 °
270 14,79+0,01 "

Ghi chii: cdc chir cdi khdc nhau trén cting mot cot biéu thi sw khdc biét c6 y nghia véi dé chinh xdc
95%(sai s6 a=0,05)

Véi ché do sdy & 50°C trong khoang thoi gian tir 70 — 130 phut, su thay d6i d6 4m hat
gao mam theo thoi gian duoc thé hién & Bang 9.

Bing 9. Két qua khao sit ché d¢ sdy gao lirt mim & nhiét d¢ 50°C

Thoi gian siy (phut) Pj 4m gao mam (%)
70 17,71+0,05
80 16,88+0,05°
90 15,90+0,05 °
100 14,92+0,04 9
110 14,33+0,08 ¢
120 13,45+0,03
130 12,45+0,07

Ghi chi: cdc chir cdi khdc nhau trén cung mot cot biéu thi sy khdc biét c6 y
nghia voi dg chinh xdc 95% (sai sé a=0, 05)
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Két qua trong Bang 8 cho thiy do 4m
clia gao mam giam c6 nghia qua cac muc
thm gian sdy khac nhau. Véi mic thot gian
sy 14 120 phut la phu hop nhat cho qua trinh
bao quan san phdm gao mam véi do am hat
1a 13,45 £ 0,03%. Hat gao sau khi sy it bi
nutt, gay, méu sang va dong mau hon so voi
khi sdy & nhiét 4 40°C (Bang 11).

Tuong tu, & ché do siy 60°C trong
khoéang thoi gian 70 phut san pham gao It

dat do am la 13 41 + 0,06% phu hop voi
TCVN vé do am bao quan gao. Tuy nhién,
hat gao sau say ¢4 mau hoi sim hon so voi
ban dau va sb hat bi nit, khong déu mau
nhiéu hon so voi che d6 siy & nhiét do
40°C va 50°C do sdy & nhiét do twong d6i
cao (Bang 11). Con ¢ cac murc khao sat
khac, d0 4m hat gao nam ngoai gidi han
cho phép bao quan theo TCVN 5644:2008
(Bang 10).

Bing 10. Két qua khao sit ché df siy gao hirt mam & nhiét 43 60°C

Thoi gian siy (phiit) Pb 4m gao mam (%)

30 23,68+0,37°

40 20,08+0,11°
50 18,31+0,08 °
60 15,83+0,04 ¢
70 13,4140,06
80 11,69+0,04
90 10,87+0,03 & B

Ghi chii: cdc chit cdi khdc nhau trén cung mot ct biéu thi su khdc biét
6 y nghia voi do chinh xdc 95%(sai s6 a=0,05)

Nhur vay, co thé két luan rang, mau sac
va su nit gdy cua hat gao It mam bi anh
huong boi thoi gian va nhlet d6 sdy: thoi
gian cang dai hoac nhiét do say cang cao sé
lam cho mau séc cua hat gao mam bi sdm
di, ti 1& sb hat nit gay cang 16n. Tur két qua
khao sat, nhém nghlen ctru chon che do say
thich horp cho san pham gao hit mam bing
thiét bi siy d6i luu 12 & nhiét do 50°C trong
thoi gian 120 phut. San pham sau khi sdy &
diéu kién nay, duoc kiém tra ham luong
dinh duong (P, L, G va GABA) dé nhan
dinh su anh huong cuia nhiét do va thoi gian

shy dén ham lu(mg dinh dudng trong hat
gao lut mam. Két qua dugc trinh bay & hinh
1. Thong qua két qua nay cho thiy, qua
trinh nay mam ham luong lipide, protein,
glucide g1am diéu nay 12 do qua trinh ngdm
gao sé& mét mot sb hop chit hoa tan trong
gao, qua trinh trao ddi chit dao thai CO, va
modt phan chuyén hoa thanh ethanol; 16p
cam bén ngodi hat gao lit cling duorc rua
tro1, cac hop chit bi mét di gom cac
polysaccharide, protein va cac hop chit tan
trong nuoc [12]. Ham luong GABA trong
gao lut mam sau siy c6 thay d6i nhe, nhung
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khong c6 khac biét y nghia so véi ham
luong GABA trong gao lut mam truge khi
sdy. Pidu nay c6 thé nhan dinh rang, véi
phuong phép sdy dbi Iuu, & nhiét 4o 50°C
trong thoi gian 120 phut anh hudng khong
danh ké dén ham luong GABA. Két qua
ndy cling twong ddng voi két qua nghién
ciru cua tac gid Naruebodee Srisang va

cong su (2011), da nghién ctiu anh huong
ctia 2 phuong phép sdy sir dung khéng khi
néng luan chuyén (hot air fluidized bed) va
sy bang hoi siéu nhiét (superheated steam).
Két qua cho théy phuong phéap siy bang hoi
siéu nhiét cho wu diém hon. Mbi truong sy
va nhiét d6 sdy khong anh huong dén ham
luong GABA [13].

Bang 11. Két qua khdo sat ché d6 siy gao lirt mam

Nhiét @9 siy | Thoi gian sy
(°C) (phit)

Mo ta san pham
sau say

Hinh dnh minh hoa

40 320

Gao bi nirt gy, sdm mau
va khong déu mau, do
a4m hat 13 13,29 + 0,03%

50 120

Gao it bi nirt, gdy, mau
sang va ddng mau, do
4m hat 12 13,45 + 0,03%

60 70

Gao mau hoi sdm hon so

v6i ban dAu, hat bi nitt,

khong déu mau, do 4m
hat 14 13,41 + 0,06%
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Lipide (g/100g)

Protein (g/100g)

lucide (g/100g) Gaba (mg/

m Gao ot
® Gao [t mam

# San phim gao lirt mam sdy |

100g)

e

Hinh 1. Thanh ph‘fm dinh dwong trong hat gao hirt (gi("ing OMS5451) qua céc giai doan

4. Két ludn

Qua nghién ctru khao sat ché do xay
xat hat lua va khao sat anh huong cua ché
d6 siy lén dén qua trinh san xuét gao lut
mam da xac dinh dugc khoang cach rulo
thich hop dé xay xat gao bang may
Shatake voi truc rulo cao su 12 1mm, cho
ty 1€ hat gao nguyén va con nguyén phoi 1a
69,73%:; giéng lta OM5451 dugc chon
lJam nguyén liéu san xuht gao mim sdy
gidu GABA, véi ché do siy dbi luu thich
hop & nhiét d6 50°C trong thoi gian 120
phat, do 4m cna hat dat 13,45 + 0,03% dap
tmg TCVN 5644:2008 vé& yéu cau ki thuat
ctia gao, hat gao sang ddng mau, khong bi
nut giy va c6 ham luong GABA dat 33,67
+ 1,56 mg/100g cao glp 27,02 14n so voi
nguyén liéu ban dau.

Qua trinh nay mam cua gao khong chi
¢6 su thay dbi v& ham luong GABA, ma
con ¢6 su thay ddi ham luong cua mdt )
hop chét sinh hoc khac nhu ferulic acid,
phytate, gamma oryzanol. Nhitng hop chét
nay c6 y nghia nhét dinh dén qua trinh hép
thu dinh dudng & co thé ngudi ciing nhu ¥
nghia trong viéc danh gia chit luong cua

~ san phim gao lit mam. Tuy nhién, trong

nghién ciru nay chua khao sat dugc su thay
dbi ham luong cac chit sinh hoc do trong
qua trinh nay mim va qua trinh xu 1y
nhiét; va dé da dang hoéa san phim gao It
mam ciing nhu ting gia tri st dung cho
gao lut, nhom nghién ciru dé xut tiép tuc
nghién ciu cac san phdm nhu sita gao lut
mam, sita gao 1t két hop vai chit bd sung
Kkhac nhu vitamin C, bt gao 16t mam. ..

151



TAP CHi KHOA HOC PAI HOC VAN HIEN TAP5503

[1].

[2].

[3].

[4].

[5].

[6].

[7].

8].

[9].

[10].

[11].

[12].

[13].

152

TAI LIEU THAM KHAO

Babu. P.D., et al. (2009), Brown rice-beyond the color reviving a lost health food-a
review. Magnesium 187(13.10).

Ito. S. and Ishikawa. Y. (2004), Marketing of value-added rice products in Japan:
germinated brown rice and rice bread. in FAO rice conference Rome, Italy.

Elliott. K. and Hobbiger. F. (1959), Gamma aminobutyric acid: circulatory and
respiratory effects in different species; re-investigation of the anti-strychnine action in
mice. The Journal of physiology 146(1), 70-84.

Oh. C.-H. and Oh. S.-H. (2004), Effects of germinated brown rice extracts with
enhanced levels of GABA on cancer cell proliferation and apoptosis. Journal of
medicinal food 7(1): p. 19-23.

Trn Thi Thu Huong va cong su (2017), Nghién ciu sy bién ddi dinh dudng cua gao lut
trong qua trinh ndy mam, Truong PH CNTP Tp.HCM.

Banchuen, J., et al.,(2010) Increasing the bio-active compounds contents by optimizing
the germination conditions of southern Thai brown rice. Songklanakarin Journal of
Science and Technology 32(3), 219-230.

Chung, H.-J., et al. (2009), Effects of steeping and anaerobic treatment on GABA (y-
aminobutyric acid) content in germinated waxy hull-less barley. LWT-Food Science and
Technology 42(10), 1712-1716.

Nguyen Hoang Son, Khao st diéu kién nay mam tbi uu cho qua trinh hinh thanh c4c
hop chét chiic nang cila 2 gidng gao lit CK20 va DH6 2013, Truong dai hoc Cén Tho:
Khoa ndng nghiép va sinh hoc ing dung, B mén cong nghé thuc pham.

Lé Minh Ngoan (2013), Khao sat diéu kién nay méam tbi uu cho qué trinh hinh thanh céc
hop chit chiic nang trong gao mim cua hai giong la mét bui do va VD20, Truong dai
hoc Can Tho: Khoa ndng nghiép va sinh hoc ting dung, B6 mén cong nghé thuc pham.

Lé Thi Thuy Trang (2005), Khao sat ty 1€ gdy cua lua gao trén quy trinh xay xat tai nha
may Diang Thanh, Truong Pai hoc An Giang: Khoa ndng nghiép- Tai nguyén thién
nhién.

Banchuen J., et al., (2010), Increasing the bio-active compounds contents by optimizing

the germination conditions of Southern Thai Brown rice, Songklanarin J. Sci. Technol,
32(3), 219 -230.

Komatsuzaki. N., et al.(2007), Effect of soaking and gaseous treatment on GABA
content in germinated brown rice. Journal of Food Engineering78(2), 556-560.

Wijngaard. H., et al., (2005), The effect of steeping time on the final malt quality of
buckwheat. Journal of the Institute of Brewing 111(3), 275-281.

. Naruebodee Srisang, et al., (2011), Effects of heating media and operating conditions on

drying kinetics and quality of germinated brown rice, Journal of Food Engineering,
Volume 107, 385 —392




