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TOM TAT

Nay mam la su phat trién cua phdi bén trong hat khi gip nhing diéu kién thugn li.
Quaé trinh nay mam cua gao lit lam tang ham hrong gamma aminobutyric acid (GABA) va
tao diéu kién cho qua trinh tiéu hoa cac chat trong gao lirt tré nén dé dang hon. Qua khdo
sdt thanh phan dinh dwéng cia loai gao lirt ndu dwoe xay xat tie giong liia OM5451 cho
thay, khi ngam gao hit & pH7 trong 9 gio & nhiét d¢ phong va it & nhiét dg 30°C trong 24
gio ham heong GABA dat 34,8 + 1,8 mg/100g tang gap 27,43 lan so voi nguyén liéu ban
dau (1.57 £ 0,19 mg/100g véi mirc ting khoi lwong 1,26 lan sau khi ngdm). Qud trinh xay
xat lua dwoc thuc hién o 3 muc khoang cach rulo khdac nhau trén may Shatake tw 0,5 dén
1,5mm, qua do xdc dinh o khoang cdch cua rulo la Imm ty ¢ hat gao con nguyén phéi cao
nhat dat 69,73% va ty 1é hat nday mam trén ca 3 loai gao (OM5451, OM6979, OM1532)
diroc xay xdt & ché do nay rdt cao tir 96,72 — 97,44%. Ché do sdy gao ¢ nhiét do 50°C
trong thoi gian 120 phiit hat gao dat dé am la 13,45 + 0,03% phit hop dé bao quan gao.

Tir khoa: GABA, nay mam, gao lizt, ché dg xay xat l0a, ché do say.
ABSTRACT

Study of processing technology 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
OMb5451 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 1mm, the rate of intact embryo rice is 69,73% and the rate of
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seed germination of OM5451, OM6979 and OM1532 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. M¢ dau

Gao lat 1a mot ngudn thuc phdm gidu
dinh dudng hon so véi gao té vé chét xo,
cac acid amin thiét yéu, khoang chat,
protein va vitamin B. Tuy nhién, gao lut
doi hoi thoi gian ché bién lau hon; com
gao It co cAu tric cimg va c6 vi khong
hap din nhu com gao té. Piéu nay lam cho
gao lut khong dugce sir dung thuong xuyén
trong cudc séng hing ngay. Dé tang gia tri
st dung, gia tri kinh té va dic biét 13 gia tri
dinh dudng cta gao 1Gt nau vé thanh phan
GABA, nhiéu san pham tir gao 1t nau nay
mam duge nghién clru va phat trién trén thi
trrong trong va ngoai nudc. Tuy nhién, tuy
thugc vao didu kién niay mam, tiy theo
gidng lia ma qua trinh nay mam s& cho
ham lugng GABA tdi uu.

GABA 1a chét din truyén than kinh ¢
tac dung giam stress, an than, ngu ngon,
thu gidn co bap. Chang dong vai trd quan
trong ngan chan bénh tai bién mach mau
va giam nhitng con dau man tinh [1], ngan
chan bénh Alzheimer’s [2], 1am giam bénh
cao huyét ap [3], tc ché sy ting nhanh cta
té bao ung thu [4]... Qua trinh niy mam
cua gao lut gitip cac enzyme ndi bao bén
trong hat gao hoat dong va phan cit thanh
cic chat c6 khdi lwong phan tir 16n

(protein, tinh bét,...) va nhimg chat co
khéi luong phan tir nho. Hon nita, tinh bot
trong hat sau khi ndy mam s& dé dang bj
thiy phan boi enzyme amylase tao thanh
cac duong don, gitp qua trinh tiéu hoa tot
hon [1]. Ali va cong sy (2013) da chiang
minh rang trong qué trinh ndy mam ham
luong GABA ting 27,9 1an so v&i nguyén
lidu chua nay mam.

Nham cai thién gia tri dinh dudng cua
gao lut, gia tang gia tri st dung va da dang
hoa san phiam vé gao 1ot mam, ching tbi
tién hanh nghién ctu quy trinh san xuét
gao lut mam giau GABA, voi diéu kién
nay mam duoc chon 13 gao duoc ngam
trong dung dich pH7 trong 9 gi¢ & nhiét do
phong va u & nhiét d6 30°C trong 24
gio [5].

2. Vat liéu va phwong phap

2.1. Vat ligu

Nghién ctru dugc tién hanh thi nghiém
trén giong lda lat OM5451, OM6979 va
OM1532 duoc thu mua tai Cong ty Co
Phan Hoc Mén.

2.2. Thiét b, dung cu

Céac thiét bi dung trong nghién ctu
dugc trinh bay ¢ Bang 1
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Bang 1. Danh muc thiét bi, dung cu dung trong nghién citu

STT Tén thiét bi Model Hang san xuat

1 | Hé théng sic ky long cao &p | LC — MSD Agilent 1100 Series USA

2 | May tach vo triu Shatake Nhat

3 | May sy dbi luu Nhat

4 | May pha mau Trung Qudc
5 | Bo chiét Soxhket Trung Quéc
6 | Bo cat dam Kjeldahl Trung Quéc
7 | Taam WIG-105 WiseCube

8 |Can2sb TXB622L Shimadzu

9 |Tuu Trung Quédc

2.3. Héa chét sir dung trong nghién ciu
Cac hda chat str dung trong nghién ctiru duoc trinh bay ¢ Bang 2

Bang 2. Hoa chat dung trong nghién ciu

STT | Tén héa chat STT |Tén héa chat
1 | Nuse cit 13 rl?l;;SO;; hoac Na,HPO, bdao
2 |axit sulfosalicylic 3% 14 |KMnO4
3 |NaHCO; néng do 100mM 15 |H,SO4dam dac va H,SO4 0,1N
© | Sultony chiorice acetonite amw | 16 |KaSO:
5 |dém phosphate nong d6 25mM (pH 6,8) 17 |CuSOQOq4
6 |dém acetate ndng do 25mM 18 |Se
7 |acetonitrile 19 |acid boric 2%
8 |GABA chuéin 20 |CeHgO7.H,0 0,1M
9 |eter 21 |CgHs07Nas.2H,0 0,1M
10 |HCI 5% 22 |NaH,PO, 0,2M
11 |NaOH 5%, 30% 23 |NayHPO,4.7H,0O 0,2M
12 |Pb(CH3COO0)2 10% hodc Pb(NO3)2 10% | 24 |Glycine 0,2M
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2.4. Phwong phap

2.4.1. Khdo sat ché do xay xat (tach vé
thoc)

Muc dich: Xac dinh khoang céach rulo
thich hop dé qua trinh tach vo t6t nhat, han
ché thip nhét su dut gdy hat va gao con
16p cam, nguyén phoi.

Cach tién hanh: Giéng lia OM5451

dugc chon Iam nguyén li¢u dai dién dé
khéo sat ché do xay sat, can 300g mau lua,
tién hanh x4t vo trdu bang may xay xat
hi€u Shatake ¢ 03 muc khoang cach cua 2
rulo tir 0,5 mm dén 1,5 mm. Sau qué trinh
tach vo hon hop lua, gao giy, gao nguyén
phéi dugc lya ra va can khdi luong. Thi
nghiém duogc b tri theo bang 3.

Bang 3. B6 tri thi nghiém khao sat ché d¢ xay xat hat lta

Yéu t6 khao sat

Muc khao sat (mm)

Chi tiéu theo doi

0,5
Khoang céch rulo 1,0
15

Su nuat gdy cua hat, ty 1€ hat
con nguyén phoi

2.4.2. Lya chon nguyén liéu cho qua
trinh sdn xudt gao li#t ndu nay mam

Muc dich: Xac dinh dugc giéng lua
va loai gao nay mam cé ham GABA cao
nhat lam nguyén liéu cho qua trinh san
Xuat gao lut ndu nay mam.

Cich tién hanh: Kiém tra thanh phan
dinh dudng (P, L, G va GABA) trén 3 loai
gao lGt dugc xay xat tor gidng lua

OM5451, OM6976 va OM1352. Sau do,
gao dugc 0 nay mam & diéu kién: dung
dich nude ngadm c6 pH 7, thoi gian ngam 9
gi0 ¢ nhiét do phong va thoi gian u 24 gio
& nhiét do 30°C. Ty Ié gao lut véi dung
dich ngam 1a 1:2. Sau d6, tién hanh kiém
tra ham luong GABA trong 03 loai gao 1t
nau bang phuong phap HPLC. B6 tri thi
nghi¢m duogc trinh bay ¢ bang 4.

Bang 4. Bé tri thi nghiém lwa chon nguyén liéu cho qué trinh san xuit gao lit nau
nay mam

Yéu té khao sat

Yéu to co dinh

Chi tiéu theo doi

Ché do xay xat: chon dugc ¢ thi

Gao 1t ndu dugce xay xat tur
giong laa OM6979
1a1:2

Gao lut ndu dugc xay xat tur
giong lta OM5451

Thot gian ngam: 6 gio
Thoi gian u: 24 gio

nghiém 2.3.1
Ty 1€ gao lut: dung dich ngam

Hérr} luong P, L,G,
am, GABA

Nhiét 6 ngam : 30 + 2°C

Gao lut ndu dugc xay xat tir
giong lta OM1352

Nhiét d6 0 : 30 + 2°C
Khdi luong gao lit cho 1 mé
ngam: 100g
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2.4.3. Khao sat qué trinh xu ly nhiét
doi véi san pham gao lizt mam

Muc dich: Xac dinh nhiét do say va
thoi gian siy phu hop dé gao mam dat
duge d6 am trong khoang 13 + 14% phu
hop véi diéu kién bao quan gao theo
TCVN

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

340 phut; ché do nhiét 50°C trong thoi gian
tr 70 — 130 phat va ché do nhiét 60°C
trong thoi gian tir 30 — 90 phdt. Sau mai
budc nhay 10 phdt, tién hanh kiém tra do
am cua hat gao dé dam bao dat dén do am
dué6i 14% va quan sat mau sic, trang théi,
ty 1& hat bi nat gay dé chon ché do sdy phu
hop cho san phim gao lat mam. Thi
nghiém duoc bé tri theo bang 5

Bang 5. B tri thi nghiém khao sat ché dé sdy cho san pham gao lit mam

Mire khao sat

Yéu to co dinh

Chi tiéu theo doi

Yéu t6 khao Nhiét Thoi
sat d6 (°C)  gian
(phat)
200
210
220
40°C 230
240
340 - Ché do xay xat:
chon duoc 6 thi
0 nghiém 2.3.1
80 - Loai gao nguyén
Nhiét do va 9  liéuchonduoc thi D¢ am, sy nut gy cita
thoi gian say 50°C 100 nghiém 2.3.2. hat, mau sac, trang :théi
gao lut mam 110 - Khbi luong gao cho cua hat gao sau say
120 1 mé say: 400g
130 - Qé érr} cua san
pham can dat duogc
30 <14%
40
50
60°C 60
70
80
90
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2.4.4. Phwong phap phdan tich hoa ly

- Xé4c dinh ham luong dam tong bang
phuong phdp Kjeldahl theo TCVN 8099-
2:2000.

- X4c dinh ham luwong chit béo bing
phuong phép Soxhlet theo TCVN 3703-90.

- Xac dinh ham luwong dudng tong
bang phuong phap Lane — Eynon theo 10
TCN 514:2002

- X4c dinh ham lwong am bang
phuong phap siy dén khdi luong khéng
doi theo TCVN 7035:2002

- Xac dinh ham luong GABA bang
phuong phép sic ky long cao ap (HPLC)
[6] /4 ~

Tién hanh: Can 0,4 gram mau gao lut
nay mam cho vao 6ng ly tdm (6ng 2+5ml).
Sau d6 1,8ml nudc cit loai ion dugc bd
sung vao va lic khoang 1,5 gid & nhiét do
phong. Tiép dén ldy 0,2 ml cia 3% axit
sulfosalicylic duoc bo sung vao hén hop,
lic déu va ly tam & 4500 vong trong 10
phut. Saul y tam, léy 0,05ml dich va thém
vao 0,05ml NaHCO3 ndng d6 100mM va
0,05ml dung dich
4dimethylaminoazobenzene-4-sulfonyl
chloride acetonitrile 4mM. Hon hgp duoc
i & 70°C trong 10 phat dé phan tng tao
dan xuét xay ra. Sau khi tao din xuat, miu
dugc thém vao 0,25ml con tuyét ddi va
0,25ml dém phosphate néng d6 25mM (pH
6,8). Sau d6 mau duoc loc va tiém dich loc
vao hé théng HPLC, cot dugc str dung la
cot C18 (3,5um 4,6%150mm).

Cai dat hé théng: Nhiét do6 cot 1a
30°C; dau do UV-Vis véi chiéu dai budc
song 465nm; téc d6 dong: 1ml/1 phit; thé
tich bom mau: 20um. Pha dong 1a dém
acetate nong do 25mM va acetonitrile theo
ty 18 (65:35) vé6i toc dd bom 1a 0,5ml/min
& 55°C.

GABA chuin duoc st dung 1a chét
chuan dé hiéu chinh.

2.5. Phuwong phdp xir Iy 56 liéu

Phuong phép phan tich phuong sai
(ANOVA) va phuong phap kiém dinh hau
t6 LSD (Least Significant Difference)
dugc st dung dé kiém tra sy khac nhau
gitra cac nghiém thirc (a= 0,05) voi su hd
trg ciia phan mém thng ké Minitap va
Excel 2010.

3. Két qua va thao luan

3.1. Két qua khdo sat ché d¢ xay xat

Khao sat qua trinh tach vo hat thoc
trén giéng lta OM5451 cho thiy: ché do
tach vo hat théc dat hiéu suat thu hoi hat
gao con nguyén phoi cao nhat (69,73%), ti
1€ hat gao gay la 9,6% va ty 1€ hat lda con
sot lai 1a 0,37% tai khoang cach gitra 2
rulo 12 Imm (Bang 4). Ké qua nay phu
hop voi nghién ciu ciia Nguyén Hoang
Son (2013) cho thiy khi xay xat giéng nép
trang (CK 92) & khoang cich rulo Imm
qua trinh tach hat nguyén phéi 1 cao nhét
[7]. Trong mdt nghién ctru cia Lé Minh
Ngoan (2013) ciing dd ghi nhan rang khi
xay xat gidng VD 20 trong khoang khach
rulo Imm cling cho ty 1¢ hat nguyén phoi
1a cao nhat [8].

Trong khau tach vo trau, d6 4m cua
lta cao hay thip déu anh hudng dén qua
trinh xay xat. PO am cao s& lam ty 1¢ hat
dugc tach vo giam va hat bi gdy. P 4m
thap, hat qua kho, trong qua trinh tach vo
lam hat dé& bi gdy. Lua c6 do am thich hop
cho cong doan xay xat 1a 14+15%. Ngoai
ra, 40 dong déu vé kich thudc cua khdi hat
dem xay ciing quan trong anh huong dén
ty 1€ gay [9]. Trong khi d6, qua phan tich,
giong laa OM 5451 c6 do am 1a 12,04%.
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Vi vay, két qua khao sat khi xay gidng lua
OMS5451 bing may xay truc cao su hang
Satake voi khoang cach rulo lan luot 1a
0,5mm; 1,0mm va 1,5mm thi ty I¢ hat gay
dao dong tir 8,14+10,72% cao hon so véi
két qua khao sat ty 1& gdy cua lua gao trén
quy trinh xay xat tai nha may Pang Thanh.
Trong cong doan xay tach vo trau ty 1& gao
gdy chiém tir 6,28+8,39% trén tong

thu hoi.

Két qua khao sat duoc trinh bay &
Bang 6 cho thdy, khi khoang cach rulo
cang tang thi ty 1€ gao gdy cang giam, ty 1¢
hat lta chua dugc xat vo cang ting. Vi
vay, trong thi nghiém nay, dé hiéu suit thu
hdi gao nguyén phdi dat ty 18 cao nhét
(69.73%) thi chon khoang céach rulo 1mm
dé tién hanh thi nghiém tiép theo.

Biang 6. Ty 1é hat nguyén phdi sau qua trinh tach vé cia giong OM 5451

Khoan(%n c;;h rulo "lg“g ;e( ol};'l)t ngu;“é);‘] lg rl,l(;t(%) T4 1¢ hat l6a(%)
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 chir cai khac nhau trén cung mot cot biéu thi su khdc biét y nghia co tho”'ng
ké ¢ murc y nghia 5%.

3.2. Két qud lwa chen nguyén ligu
cho qué trinh sd@n xudt ggo li#t nau ndy
mam

Ba loai gao dugc xay xat tu giéng lua
OM6979, OM5451 va OM1352 ¢ khoang
cach rulo Imm. Sau khi xay sét, tién hanh
kiém tra chat lugng nguyén liéu gao vé

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

Bang 7. Két qua kiém tra chit lwong nguyén li¢u dau vao

i Ham lwgng dinh dudng trong gao lirt GABA trong
Giong | Ty l¢€ nay A

la mam Protein Glucide Lipide GABA | g20 lut mam
(9/100g) (9/100g) (g/100g) | (mg/100g) | (mMg/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°
OM5451 97,44° 7,93+0,26* | 71,82 +1,78"| 3,36 £0,05% | 1,57 +0,19* | 34,8+1,8°

Ghi chii: cdc chir cdi khdc nhau trén ciing 1 ¢ét biéu thi sie khdc biét ¥ nghia cé thong ké & mire

v nghia 5%.
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Két qua (Bang 7) cho thdy, gao lit sau
khi nay mam c6 ham luong GABA ting
19,2 dén 31,25 lan so voi nguyén liéu ban
dau. Diéu nay ciing trong ddng véi nghién
ctru cua Banchuen va cong su (2010), khi
i 3 gibng gao lut Niaw Dam Peuak Dam,
Sangyod Phatthalung, Chiang Phatthalung
[10]. Su gia ting ham luong GABA trong
qua trinh ndy mam 1a do sy hoat hoa cua
enzyme glutamate decarboxylase (GAD),
chuyén d6i glutamat thanh GABA [11]. Su
tong hop cia GABA duoc xem nhu 1a mot
phan tng cta mé té bao dé dap lai stress
giy ra boi su nhidm acid trong té bao.

Qua khéo sat cho thdy, ham luong
lipide trong 3 loai gao khac nhau nhung
khong c6 y nghia, ham lugng protein cua
loai gao xay xéat tir gibng OM5451 va
OM1532 cao hon so véi gibng OM6769.
Pac biét, ham lugng GABA trong loai gao
thudc giong OMS5451 13 cao nhat va sau
qué trinh nay mam, ham lugng nay dat
34,8mg/100g cao hon so véi 2 loai gao
dugc xay xat tir 2 gidng laa OM6769 va
OM1532.

Bén canh viéc quan tdm dén cac ham
lwong dinh dudng cia gao lit nay mam, dé
tao ra gao mam c6 chét luong tot va ning
sudt cao ciing can xét dén ty 1¢ niy mam
cua gao va gia tri cam quan cua gao lut sau
nay mam. Khi ngam 3 loai gao lut trong
dung dich nudc ngam c6 pH 7 (nudc thuy

cuc), hat gao co ty 1€ nay mam cao tir
96,72% dén 97,44% hat r0i, khong bi mébc
va ¢6 mau sang. Ty 1é nay mam & gao lut
nau duoc xay xat tir gidng lia OM5451 1a
cao nhét c6 y nghia khac biét voi ty 18 nay
mam cua 2 loai gao con lai.

Nhu vay, dua vao cac két qua trén,
nhom nghién ctru chon giéng lta OM5451
1a nguyén liéu cho qua trinh san xuét gao
It mam giau GABA.

3.3. Két qud khdo sat qua trinh xa ly
nhigt doi véi san pham gao lit mam

Gao lut mam tir gibng OM5451 c6 do
4m sau khi nay mam 1a 32,57 + 0,03%.
Qua trinh khao sat diéu kién xir 1y nhiét dé
tao san pham gao It mam c6 d6 am dat
trong khoang tir 12 — 14% theo TCVN
5644:2008 vé yéu cdu ki thuat cua gao,
duoc tién hanh ¢ 3 mubc nhiét d6 40°C,
50°C va 60°C véi khoang thoi gian khac
nhau nhu da trinh bay & bang 4. Qua khao
sat & nhiét do 40°C vé&i khoang thoi gian
sdy tir 200 dén 340 phut, cho thay do am
cua gao giam cO y nghia qua cac muc thoi
gian khao sat (Bang 8), vdi muc thoi gian
sdy 320 phut 1a phu hop cho qua trinh bao
quan san pham gao mam voi d6 4m hat 1a
13,29 + 0,03%. Tuy nhién, gao sau khi sy
& ché d0 nay bi nit gy, sdm mau va
khong déu mau do sy trong thoi gian dai
(Bang 11).
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Bang 8. Két qua khao sat ché d siy gao mam & nhét dg 40°C

Thb&ipﬂgg sy Do 4m gao mam (%) | Thai gian say (phat) | P§ 4m gao mam (%)

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 chu: cac chi cai khac nhau trén cing mét cét biéu thi si khac biét cé y nghia véi dé chinh xac
95%(sai s a=0,05)

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

Bang 9. Két qua khao sat ché dé sdy gao liit mam & nhiét do 50°C

Thai gian say (phut) Po am gao mam (%)
70 17,71+0,05°
80 16,88+0,05"
90 15,90+0,05 ¢
100 14,92+0,041
110 14,33+0,08°
120 13,45+0,03"
130 12,45+0,07 ¢

Ghi cha: cac chi cai khac nhau trén cling mét cét biéu thi sir khac biét c6 y
nghia véi do chinh xac 95% (sai s6 a=0,05)
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Két qua trong Bang 8 cho thiy do am
cia ga0 mam giam c6 nghia qua cac muic
thoi gian say khac nhau. Vi muc thoi gian
sdy 1a 120 pht 1a pht hop nhat cho qué trinh
bao quan san phdm gao mam véi do 4m hat
la 13,45 + 0,03%. Hat gao sau khi sdy it bi
nut, gdy, mau sang va dong mau hon so véi
khi sy & nhiét d6 40°C (Bang 11).

Tuong tw, & ché do siy 60°C trong
khoang thoi gian 70 phit san pham gao lut

dat 6 4m 1a 13,41 + 0,06% phu hop véi
TCVN vé d6 am bao quan gao. Tuy nhién,
hat gao sau siy c6 mau hoi sim hon so véi
ban diu va sd hat bi nut, khong déu mau
nhiéu hon so véi ché do sdy ¢ nhiét do
40°C va 50°C do say & nhiét do twong dbi
cao (Bang 11). Con ¢ cac muc khao sat
khac, d6 4m hat gao nam ngoai gidi han
cho phép bao quan theo TCVN 5644:2008
(Bang 10).

Bang 10. Két qua khao sat ché dé say gao hit mam & nhiét d¢ 60°C

Thai gian say (phat) PH Am gao mam (%)
30 23,68+0,37°
40 20,98+0,11°
50 18,31+0,08 ¢
60 15,83+0,04 ¢
70 13,41+0,06 °
80 11,69+0,04"
90 10,87+0,03 ¢

Ghi cha: céc chir cai khac nhau trén cing mét cét biéu thj si khac biét
6 y nghia véi dé chinh xac 95%(sai sé a=0,05)

Nhu vay, ¢6 thé két luan rang, mau sic
va sy nit gdy cia hat gao It mam bi anh
huong boi thoi gian va nhiét do siy: thoi
gian cang dai hodc nhiét d sdy cang cao s&
lam cho mau sic caa hat gao mam bi sim
di, ti 18 sd hat nut gdy cang 1on. Tir két qua
khao sat, nhom nghién ctru chon ché do séy
thich hop cho san phim gao it mam bang
thiét bi siy ddi luu 1a & nhiét do 50°C trong
thoi gian 120 phut. San pham sau khi sdy ¢
didu kién nay, dugc kiém tra ham luong
dinh dudng (P, L, G vi GABA) dé nhén
dinh sy anh hudng cua nhiét do va thoi gian

sy dén ham luong dinh dudng trong hat
gao 1at mam. Két qua duoc trinh bay ¢ hinh
1. Thong qua két qua nay cho thay, qua
trinh ndy mam ham lugng lipide, protein,
glucide giam, diéu nay 1a do qua trinh ngdm
gao s& mat mot sb hop chét hoa tan trong
a0, qua trinh trao doi chat dao thai CO, va
mot phan chuyén hod thanh ethanol; 16p
cam bén ngoai hat gao lut cling dugc rira
tréi, cac hop chat bi mat di gébm cac
polysaccharide, protein va cac hop chét tan
trong nudc [12]. Ham lugng GABA trong
gao 1t mam sau sdy co thay d6i nhe, nhung
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khong c6 khac biét y nghia so véi ham
luong GABA trong gao lit mam tru6c khi
sdy. Diéu nay co thé nhan dinh rang, véi
phuong phap siy ddi luu, ¢ nhiét do 50°C
trong thoi gian 120 phit anh hudng khong
danh ké dén ham luong GABA. Két qua
nay ciing twong dong véi két qua nghién
citu cua tac gia Naruebodee Srisang va

cong su (2011), da nghién ctu anh huong
ctia 2 phuong phap sy str dung khong khi
néng luan chuyén (hot air fluidized bed) va
sdy bang hoi siéu nhiét (superheated steam).
Két qua cho thdy phuong phép sdy bang hoi
siéu nhiét cho wu diém hon. Méi truong say
va nhiét d6 siy khong anh huéng dén ham
luong GABA [13].

Bang 11. Két qua khao sat ché d¢ siy gao lit mam

Nhiét d9 sdy | Thoi gian siy
(°C) (phut)

M0 ta san pham
sau say

Hinh dnh minh hga

40 320

Gao bi nut gdy, sdm mau
va khong déu mau, do
am hat 13 13,29 + 0,03%

50 120

Gao it bi nut, gdy, mau
sang va dong mau, do
am hat 13 13,45 + 0,03%

60 70

Gao mau hoi sAm hon so
v6i ban dau, hat bi nt,
khong déu mau, d6 4m

hat1a 13,41 + 0,06%
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Hinh 1. Thanh phan dinh dudng trong hat gao It (giong OM5451) qua cac giai doan

4. Két luan

Qua nghién ctru khao sat ché do xay
x4t hat lua va khao sat anh huong cua ché
d6 sdy lén dén qua trinh san xuit gao lut
mam di xac dinh dugc khoang cach rulo
thich hop dé xay x4t gao bang may
Shatake voi truc rulo cao su la Imm, cho
ty 1¢ hat gao nguyén va con nguyén phoi la
69,73%; giébng lta OM5451 dugc chon
lam nguyén liéu san xudt gao mam siy
giau GABA, v6i ché do say ddi luu thich
hop & nhiét do 50°C trong thoi gian 120
phut, dd 4m cua hat dat 13,45 + 0,03% dap
tmg TCVN 5644:2008 vé yéu cau ki thuat
cua gao, hat gao sang déng mau, khong bi
nt gy va c6 ham lugng GABA dat 33,67
+ 1,56 mg/100g cao gap 27,02 lan so voi
nguyén liéu ban dau.

Qua trinh ndy mam cua gao khong chi
¢ su thay doi vé ham luong GABA, ma
con c6 su thay ddi ham lugng ctia mot sb
hop chét sinh hoc khac nhu ferulic acid,
phytate, gamma oryzanol. Nhiing hop chét
nay c6 y nghia nhat dinh dén qua trinh hip
thu dinh dudng & co thé ngudi ciing nhu y
nghia trong viéc dédnh gia chat lugng cua
san pham gao 1ot mam. Tuy nhién, trong
nghién ctru nay chua khao sat dugc sy thay
d6i ham luong céc chét sinh hoc d6 trong
qué trinh nay mam va qua trinh xur 1y
nhiét; va dé da dang hoa san phém gao lut
mam ciing nhu ting gia tri st dung cho
gao 1at, nhom nghién ctiru dé& xuét tiép tuc
nghién ctru cic san phdm nhu sita gao It
mam, sira gao lit két hop vai chit bd sung
khac nhu vitamin C, bot gao It mam. ..
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