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ABSTRACT

The effect of germination time on changes in free amino acid and protease
activity in five rice varieties: IR 5451, IR 50404, OM 4900, Jasmine 85, and
OM 6976 were investigated. Seeds are soaked for 24 hours with distilled
water (after 12 hours, seeds are drained in 30 minutes, and water is changed
and germinated at 30°C, germination time varies from 1-8 days. The results
showed that the activity of the protease increased during the germination
period from 1-8 in all five rice varieties surveyed and reached the highest on
day 6-7 germinated and started to decrease activity from day 8, with the
exception of Jasmine 85, the protease activity was highest after day 3 and
started to reduce from day 4. Changes in free amino acid content (mg/g) were
expressed in the direction of increase in protease activity and in different rice
varieties. Dry matter losses during seed germination also increased over time
and were diffience from the varieties. Thus, the duration of soaking and
germination effected on protease activity for each rice variety, and the change
in seed characteristics after germination also showed differences in different
rice varieties.

TOM TAT

Anh hwong ciia diéu kién 4 ndy mam lén dén su thay doi ciia thanh phan acid
amin hoa tan va hoat tinh enzyme protease trong 5 giong hia: IR 5451, IR
50404, OM 4900, Jasmine 85, OM 6976 dugc khdo sat. Hat dwoc ngdm trong
24 gio bdng niede cdt (sau 12 gio ngam, aé rdo 30 phit va thay nwée moi) va
nay mam & nhiét dg 30°C, thoi gian ndy mam thay doi fir 1-8 ngay. Ket qua
cho thdy, hoat tinh ciia enzyme protease gia tang theo suot thoi gian ndy mam
tir ngay 1-8 o tdt ca 5 giong lia khdo sat va dat cao nhat & ngay thir 6-7 ndy
mam va bdt dau giam hoat tinh tir ngdy 8, ngoai trir glong lua Jasmine 85,
hoat tinh enzyme protease dat cao nhdt sau ngdy 3 va bat dau giam hoat tinh
tir ngay 4 ndy mam. Sw thay déi ham lwong acid amin hoa tan (mg/g) thé hién
theo huéng gia tang twong ung voi gia gia tang hoat tinh ciia enzyme protease
va khong giong nhau ¢ cdc giong. Ton that chat khé ciia hat trong qud trinh
nay mam ciing gia tang theo thoi gian va the hién khong giong nhau o cdc
giong. Nhu vy, thoi gian ngam va ndy mam ¢6 tac déng khdc nhau doi véi
hoat tinh enzyme protease doi véi tirng giong lua, va su thay doi ddc tinh hat
sau ndy mam ciing thé hién sw khdc nhau & méi giong lia khdc nhau.

Trich dan: Nguyén Tén Hung, Nguyén Thi Bich Ngoc, Lé Thi Yén Uyén va Nguyén Cong Ha, 2018. Anh
hudng cua thoi gian ngdm va nay mam dén su thay di thanh phan acid amin hoa tan va hoat tinh
enzyme protease clia mot s giéng lia & Pong bang song Ciru Long. Tap chi Khoa hoc Truong Dai
hoc Can Tho. 54(S6 chuyén dé&: Nong nghiép): 164-172.
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1 GIOI THIEU

DPdng bing song Curu Long dugc xem la vya la,
noi c6 san lugng xuit khau cac san phim laa gao
nhidu nhat cua Viét Nam. Tuy nhién, ngudi trong
lua ¢ day van chua 6 dugc nguon thu nhap cao va
on dinh. Vi vy, nhu cau phat trién thyc pham co gia
tri gia tang tir 10a gao 1a quan trong va cap thiét trong
giai doan hién nay. Khao sat su thay doi cac thanh
phan sinh hoa trong cac glong lga trong qua trinh
nay mam dang dugc trong phd bién & Dong bang
song Curu Long trén co' s6 nhimng bién d6i tuong ty
malt dai mach nhim cung cap nhiing co s6 khoa hoc
gilp gia tang kha nang st dung ngudn nguyén liéu
laa gao niy mam dé san xuat bia Gao dugc ché bién
thanh malt. Tuy nhién, ngudn nguyén liéu lta gao
ndy mam it dugc sir dung trong san xudt bia so voi
gao nguyén chét thong thuong.

San xuit malt (malting) 13 mot qua trinh nay
mam cé kiém soat nhim muc dich thay ddi chat
luong hat. Diéu nay lién quan dén viéc giai phong
cac hat tir ndi bao té bao ndi mod khong hoat dong
bang cac enzym hoat dong trong qua trinh nay mam
va can béng ty 1€ cua cac vat liéu du trit khac nhau
cua hat (Wolfgang, 2004). Muc tiéu chinh cuia vi¢c
tao mam 1a thic ddy su phat trién cta cac enzyme
thiy phan khong c6 trong cac hat khong duoc ndy
mam (Dewar et al., 1997; Ayernor and Ocloo,
2007). Pac tinh quan trong nhit ciia malt tbt 1a mirc
do enzyme cao dé 1am giam tinh bot va thu duoc
luong chiét xuét cao (Subramanian et al., 1995). Hat
lua hay gao It trong qua trinh ngdm va ndy mam c6
sy thay d6i nhiéu vé thanh phan dinh dudng va cac
hop chét chirc ning (Ayernor and Ocloo, 2007;
Saman et al., 2008; Maisont and Narkrugsa, 2010;
Megat Rusydi et al, 2011; Moongngarm and
Khomphiphatkul, 2011; Roohinejad et al, 2011 ;
Islamer al, 2012; Gujjaiah and Kumari, 2013;
Tortayeva et al., 2014; Jirapa et al, 2016; Pham
Quang Trung and Nguyen Cong Ha, 2016;).

Viéc sir dung va phat trién cac loai malt ngii cbc
khéc nhau bén canh malt lia mach dé san xuit bia
dd duoc quan tim ¢ nhidu nudc trén thé gidi, dién
nhinh nhu san pham bia trang tir lia mi, bia “kaffir”
chau Phi tu lua mach den, “tesguino” & Trung My
tir malt ngd va “zutho” & An D¢ lam tir malt lua
ga0,... Trong d6, cac nghién ciru vé san xuit va tmg
dung cua malt lua gao (Capanzana and Buckle,
1997; Usansa et al.,, 2008; Marconi et al., 2014;
Mayer et al., 2016) trong san xut 1a nhiing tién dé
quan trong cho viéc thir nghiém san xudt bia tir malt
la.

Hién tai, Viét Nam chua c6 nhimg nghién ctru
sau vé sy dong gop va vai tro cua lia gao ndy mam
trong cong ngh¢ san xudt bia ciing nhu khong c6 bao
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c40 nao cho thdy qua trinh nay da duoc thuc hién
thanh cong tai mot nha may san xuét cia Viét Nam.
Nhu vy, viée gia ting ty 16 nguyén liéu thay thé nhu
gao hay sir dung malt gao dé san xuét bia tai cac nha
may cua Viét Nam la mdt thach thirc méi. Vi vay,
nghién ctru anh huéng qué trinh ngam va diéu kién
nay mam dén sy hinh thanh thay dbi thanh phan
protein va enzyme protease cua mot sO gidng lta
pho bién 6 Pong bang Song Curu Long da dugc thuc
hién nham cung cAp cac thong tin ban dau trong viéc
ché bién malt tir lta gao va co thé mo ra kha nang
mg dung malt lia vao cong nghé san xuat bia trong
tuong lai.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Phuwong tién nghién ctu

Nim giéng lua nguyén chung IR50404, IR5451,
OM4900, Jasmine 85 va OM 6976 dugc mua tir
Vién Nghién ciru Phat trién Pong bang séng Ciru
Long tai thanh phé Can Tho. DAu tién, lta s& duge
van chuyén vé Phong thi nghiém Trudng Pai hoc
Can Tho, dé 6n dinh va trit trong bao bi chuyén ding
trude khi dugce sir dung trong qua trinh ngam va nay
mam.

2.2 Qua trinh ngim va niy mam

Mbi gidng lua khac nhau dugce ngdm riéng trong
dung dich sodium metabisulphite 0.1% trong 30
phut dé loai bo céc vi sinh vat co thé 1am cham sy
nay mam. Sau d6, hat duoc rira sach véi nude nhiéu
lan dé loai bo sodium metabisulphite du. Lua dugc
ngam trong nude cat (pH 7) véi thé tich gép 3 lan
trong lugng hat (Ayernor and Ocloo, 2007) ¢ diéu
kién nhiét d6 phong trong 24 gio, nudce duge thay
ddi mdi 12 gio (dé thoang khi 30 phut). Mau laa
dugc tién hanh U nay mam trong ti 0 SANYO
MCO-5AC ¢ 30°C trong thoi gian 1-8 ngay. Sau
mdi 24 gid, cac mau lan luot duge lay ra, tién hanh
tach r&, chdi va cho vao bao bi kin bao quan & -20°C
dé dam bao tinh dong nhit cho toan bo mau.

2.3 Xac dinh hoat tinh enzyme protease
(phwong phap Anson cii tién)

San pham tao thanh khi cho protease tac dung
véi co chét 1a casein, san phdm tao thanh 1a cac
pept1de ngin hay acid amin, trong cac loai acid
amin, tyrosine chiém da s6 va tuan theo mot ty 1¢
nhét dinh. Phan tmg mau vai thude thir Folin dung
dé x4c dinh tyrosin, tir d6 xac dinh hoat do protease
theo dinh nghia. Mot don vi hoat d§ cua protease
dugc biéu thi 1a s micromole tyrosine sinh ra do
thuy phan casein boi 1 mL dung dich hay 1 mg ché
pham protease trong thoi gian 1 phut ¢ diéu kién
chuan (30°C, pH 7,6). Hoat tinh enzyme duoc khao
sat 6 nhiét do 30°C va pH = 7.6.
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2.4 Phan tich ham lwgng acid amin theo
phwong phap Formol

Acid amin trong moi trudng nudc mang tinh
trung tinh vi hai nhom -COOH va -NH, déu yéu va
kém dién ly, khi gip formol thi nhom -NH, s€
chuyén thanh nhém metylic -N=CH, lam cho amin
mat tinh kiém. Do d6, tinh axit cia nhém -COOH
ndi bat 1én va c¢6 thé dinh luong duoc bang mot cht
kiém v&i chat chi thi phenolphtalein 1am chat chi thi
mau.

2.5 Phuwong phap xic dinh khdi lugng 1.000
hat

DPém ngau nhién 1.000 hat mSi gidng véi 3 lan
1ap lai r6i dem cén, thu duoc khoi lugng (g). Sau do
tinh gid tri trung binh cta 3 lan lap lai, gia tri trung
binh thé hién theo can ban u6t.

2.6 Phwong phap do chiéu dai ré va mam

Str dung thudc kep do chiéu dai mam va ré cia
20 hat dugc lay ngau nhién, sau d6 tinh trung binh
ré va mam cua 20 ha:[. Gia tri trung binh cuda chi€u
dai dugc xac dinh bang do dai goc tinh bang cm
(Ogbonna et al., 2002).

2.7 Phuwong phap xic dinh hao hut chit khd

Viéc giam khé@ luong cua hat nay mﬁm 1a két
qua cua qua trinh nady mam dugc tinh theo phan tram
Bang 1: Thanh phén protein ciia 5 giéng lia
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va khéi lugng theo cin ban wét. Dém ngiu nhién
100 hat chua qua néy mam (M1), dém 100 hat sau
khi ndy mam va loai b6 mam va ré dem can (M2),
sau do tinh toan két qua.

Hao hut = (M-M)/M;x100 (%)
Trong d6:
M 14 khéi lugng 100 hat chua ndy mam (g)

M, 1a khéi lugng 100 hat da ndy mam va loai bo
ré, mam (g).
2.8 Phuwong phap thu thip va xir Iy s6 liéu

Thi nghiém dugc bd tri hoan toan ngau nhién véi
3 1an 1ap lai, khao sat timg thi nghiém riéng 1¢. Sb
li¢u thu thap dugc xu ly, vé dd thi, tinh d0 1éch
chuén (STDEV) bang phan mém Microsoft Office
Excel 2016; phan tich ANOVA véi kiém dinh LSD
va so sanh cic mirc do cua timg nhan té bang
chuong trinh Stagraphics XV.1.

3 KET QUA VA THAO LUAN

Thanh phﬁn hoéa hoc cua hat Iua phu thudc vao
gidng, dit dai trong trot, khi hau va do 16n cua hat
laa. Cing mot giéng lua nhung trong tai cac dia
phuong khac nhau thi thanh phan héa hoc ciing khac
nhau (Mai Lé va ctv., 2009).

Gibng Protein (% Acid amin hoa tan Nuwée Khoi lwong 1000 Protease

chat khé) (% mg/g) (%) hat (g) (U/g CK)
IR 50404 10,3342,08* 4,6610,19 12,4740,03 27,1940,40 0,07+0,01
OM 5451 9,73+1,69 4,02+0,18 10,1140,01 24,2940,47 0,0240,00
OM 4900 10,0342,02 4,2740,18 9,88+0,15 25,0140,12 0,0310,00
OM 6976 9,11+0,56 3,914+0,37 10,394+0,24 28,68+0,40 0,02+0,01
Jasmine 85 8,97+1,00 3,90+0,01 12,340,05 28,0240,14 0,0610,01

Ghi chit: * 56 liéu trung binh ciia 3 lan Igp lai va thé hién giong nhau & tat cd cdc gid tri; CK: chat khé.

Két qua tir Bang 1 cho thay, ham lugng protein
trong cac giéng lua 1a dat kha (8,97-10,33%), tuy
nhién van thip hon so voi dai mach (10-12%)
(Palmer, 1980). Trong 5 gidng lta khao sat, mot so
giéng ¢6 ham lugng protein cao vuot trdi 1a 10,33%
voi IR 50404 va 10,03% véi OM 4900. Mat khac,
khdi luong 1.000 hat lta dao dong 24,29-28,02 g
nho6 hon hat dai mach 32-44 g (Briggs et al., 2004).
Ham lugng protein cia cic gidng lua gop phan quan
trong dé xac dinh chét luong cia malt (Owuama,
1997). Theo nghién ctru cua Agu and Palmer (1998),
lta c6 chira 8-11% protein 1a mot murc do chép nhéan
duoc dé 1am malt hiéu qua. Thanh phan axit amin
hoa tan va hoat tinh ctia enzyme protease ciing thé
hién sy khac nhau ¢ cac gidng lta. Hoat tinh enzyme
protease trong cac gidng lua (Bang 9] thé hién khac
nhau, két qua nay phu hop véi cong bd cia Ngb Vin
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Duong (2009) khi danh gia hoat tinh trén mot so
giong lua can, hoat do enzyme protease cua mdi
gidng biéu hién khac nhau. Pong thoi, két qua phan
tich thanh phéan protein tong va hoat tinh enzyme
protease tir 5 gidng lta cho thiy khong cé sy tuong
quan gitra hoat tinh enzyme protease va ham lugng
protein ciia cac gidng lua khao sat.
3.1 Anh huong ciia qua trinh ngaim dén sy

thay d6i thanh phin protein to, acid amin hoa
tan va hoat tinh enzyme protease

Tat ca cac giéng laa dugc thir nghiém cho thay
¢6 sy gia tang v ham lugng nudce theo thoi gian. Do
4m cua tat ca cac gidng lua dugc ting nhanh trong
giai doan dau tién va ting chdm sau 24 gid (Hinh 1).
Thoi gian ngadm anh hudng dang ké dén do am cua
hat va ham lugng 4m trong cac hat ngdm thay d6i va
phu thudc vao gidng lua.
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Hinh 2: Sy thay d6i ham lwong acid amin hoa tan theo thoi gian ngim & 5 gidng lua

Trong subt qué trinh ngém, ham lugng acid amin
thay d6i dang ké va theo hudng tang 1én tir 12 gio
dén 72 gio & cac gidng va tuong g voi su gia ting
hoat tinh ctia enzyme protease va sy sut giam thanh
phan protein tong s6 (Hinh 3) theo thoi gian ngam.
Khi ngam, hat kho hap thu nuéc lam tang ham lugng
nudc trong hat, lam mém vo hat, hat tang qua trinh
h6 hap. Hoat dong ciia cac enzyme mot phan tir sur
tai hoat hoa cac enzyme du trit dugc hinh thanh tir
su phat trién ciia phoi va mot phan tir sy tong hop
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cac enzyme mdi khi hat bit diu nay mam (Bewley
and Black, 1994). Ngay sau khi co sy hap thu nudc
cua hat, cac enzyme s€ tang hoat tinh lam phan huy
cac vat chat dy tri thanh cac chat don gian (Gallardo
etal., 2001). Trong qua trinh ngdm enzyme protease
dugc kich hoat va thity phan protein thanh nhiéu don
vi nho trong d6 co6 acid amin, do d6 lugng acid amin
tang dong thoi cac san pham khac ciing mét di trong
qua trinh ngdm. Ham luong acid amin gitra cac
giong trong qua trinh ngdm c6 sy thay doi qua két
qua phan tich thdy dugc sy khac biét giira cac gidng.
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Hinh 3: Anh hwéng ciia thoi gian ngdm dén ham lwong proteinciia 5 giéng laa

Thoi gian ngam hat cang kéo dai thi ham luong
protein cang giam. Di v6i gidng lua IR 50404 thoi
gian ngam 12 gid dén 72 gio ham lugng protein
giam tir 10,33% xudng con 7,85%, gidng OM 5451
giam tir 9,73% con 8,10%, gidng OM 4900 ham
luong dam tir 10,03% con lai 8,17%, gibng OM
6976 giam tir 9,11% con 7,9%, gidng Jasmine 85
giam tr 8,97% con 7,40%. Sau 24 gid giéng IR
50404, OM 4900, OM 5451, OM 6976 c6 ham
lugng protein cao nam & khodng 9,0% dén 9,76% va
ham lugng thap nhat 14 gidng Jasmine 85 14 8,72%.
Sau 72 gid, gidng IR 50404, OM 4900, OM 5451,
OM 6976 c6 ham luong protein khoang 7,82% dén
8,17% va thip nhat 1a giéng Jasmine 85 (7,40%).

Thoi gian ngam cang kéo dai thi lugng acid amin
hoa tan sinh ra cang nhiéu va dat cao nhat & 72 gid
dbi voi tat ca cac giong laa khao sat. Tuy nhién, theo
két qua nghién ctru ciia Usansa (2008) trén 6 giéng
lta ctia Thai Lan la KDML105, PT60, KCD, SPT,
RD6 va KND, hoat tinh ctia enzyme a-amylase thap
khi 4p dung diéu kién ngam trong thoi gian dai, sau
d6 cho hat ndy mam va thoi gian ngdm hat t6i wu 1a
24 gi6 ¢ nhiét do 30°C.

Khi tién hanh ngdm lta & nhiét d6 30°C va thoi
gian ngdm 24 gio, ¢O su syt giam cua thanh phan
protein & tit ca cac giong tuong thich vai su gia tdng
hoat tinh protease (0,068-0,13 U/g). Ddi voi gidng
IR50404, d6 4m dat dwgc 29,5% va ham lugng
protein 12 9,30%; gibng OM 5451 c6 d¢ am 1a 30%
va 9,05% protein; giéng OM 4900 c6 do am dat
31,40% va 9,56% protein; gibng OM 6976 voi do
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4m 29,20% va ham lugng protein 1a 8,95%; gidng
Jasmine 85 c6 d6 4m dat duoc 29,50% va 8,37%
protein. Sau 24 gio, gidng IR 50404, OM 4900, OM
5451, OM 6976 c6 ham luong acid amin cao nam &
khoang 6,45 dén 7,82 mg/g va ham luong thip nhat
1a giéng Jasmine 85 v&i 5,62 mg/g.

3.2 Anh huéng thoi gian ndy mam dén ham
lwong protein ciia cac gidng laa & nhiét d9 30°C

Ham luong protein tong so thé hién sy sut giam
theo thoi gian & tit ca cac glong lta va mirc do suy
giam nay tuy thudc vao timg giong lta. Theo Megat
Rusydi ez al. (2011), ham luong protein tong s6 déu
giam dang ké sau 7 ngay nady mam ¢ ca giong dau
va giong lua nay mam. Tuy nhién, theo két qua cua
mdt s6 nghién ciru khéc, trong qua trinh ndy mam
ciia mot s6 loai lvong thuc, ham lugng protein co sy
gia tang hodc giam tuy theo loai hat lwong thyc: ham
lugng protein thé dugc ting l1én trong gao 1ut nay
mim (King and Puwastien, 1987; Ohtsubo et al.,
2005; Khatoon and Prakash, 2005, Urbano et al.,
2005; Ghavidel and Prakash, 2007; Kaushik et al.,
2010). Sy gia tang protein 12 do tdng hop cac protein
enzyme hodc su thay d6i thanh phin sau su suy thoai
clia cac thanh phan khac (Bau et al., 1997); su tong
hop protein xay ra trong qué trinh hap thu va thay
d6i noi tiét t6 dong mot vai trd quan trong trong viéc
dat dwoc sy ndy mam (Nonogaki ef al., 2010). Hon
nira, sy syt giam ham luong protein duong nhu chi
ra rang su phan giai proteln vuot trdi hon su tong
hop protein trong cac hat ndy mam (Rodriguez et al.,
2008).
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Bing 2: Ham lwgng protein trong qua trinh niy mam (%)

Thoi gian Giong
(ngay) 1R50404 OMS5451 OM 4900 OM6976 Jasmine 85
1 7,68+0,31b¢A 7,2040,64%4 8,201+0,335A 8,62+0,33°A 7,2940,3124
2 7,5540,0020¢AB 7,0840,312AB 7,3510,67°AB  8,3240,002¢AB 7,10£0,0120AB
3 7,5340,003b¢AB 6,9710,34%A8 7,3140,795AB 8,2440,62°A8 7,0840,3420AB
4 7,5440,33%ABC 6 6340,012ABC  7,27+0,33%ABC 7,95 +(,35°ABC 5,57+40,332bABC
5 7,2140,35%BC0  6,1740,332BCD  6,98+0,33b<BCD 7,2840,33¢BCD 5,55+0,3320B¢D
6 7,24+0,35%BCD 5.8640,358C0  6,98+0,36*BC  7,11+0,35BCP 4,7540,533bBCD
7 6,71£0,36*CP  5.83+0,0042¢P 6,8510,35*CP  6,80+0,002°CP 4,6240,36%¢P
8 6,72+0,35P 5,8440,342P 6,70+0,39bP 6,7740,00°P 4,5440,17%P
Ghi chii:  Céc chiF cdi khdc nhau trén ciing mét cét (hodc mot hang) biéu thi sy khdc biét y nghia cé thong ké 6 mirc

nghia 5%. a,b,c.d,.... thé hién sy khdc biét thong ké boi giong lia; A,B,C,D.... thé hién su khdc biét thong ké boi thoi

gian.

3.3 Anh huéng thoi gian ndy mam dén ham
lwgng acid amin ctia cac giong lia ¢ nhiét do

30°C

Su giam ham lugng protein tong s6 1a dong thoi
voéi tang ham lugng acid amin (Béng 3) gay ra boi
tang muc do hoat dong protease (Bang 4).

Su gia taing ham lugng axit amin hoa tan trong
qué trinh ndy mam xuat phat tr sy thoai hoa protein,
su gia tang hoat dong cua protease va su tong hop

protein hoa tan mdi tir cac acid amin tu do giai
phong. Hoat tinh phan giai protein t6i da da dwoc
quan sat vao ngay thir ba clia qua trinh nay mam
(Vidyavathi er al., 1983). Lop aleurone cuia ngii cdc
14 noi san xuét cac enzyme thity phan trong qua trinh
nay mam cua hat gidng Gujjaiah and Kumari (2013).
Protease dugc san xudt trong 16p aleurone laa sém
hon alpha va beta-amylase (Evelyn and Bienvenido,

1973).

Bang 3: Ham lwgng acid amin trong qua trinh niy mam (mg/g)

Ngay ndy mam TR50404 OM5451 OM 4900 OM6976 Jasmine 85
1 7,55 +0.332A 8,74 £0,79  8,0640,35"* 8,53 +1,02°4 7,13 £0,34%A
2 7,5640,17%A 9,86+1,319 8,7540,9%A 8,5540,34 8,0940,18A
3 7,860,188 11,16+0,898  8,68+0,35*8  10,33+1,86B 8,81 +0,18%"
4 8,5740,18"8  11,16+0,18%® 944 4+0,19"B 11,46 +2,58B 8,7540,001°8
5 934 +0,19®8 11,25 +0,16® 9,61 +0,35"®  10,66+1,19B 9,24 0,53
6 9,760,198 11,95 40,56® 9,04 +1,18"8 10,12 +3,25 9,02 +1,88%
7 9,05+0,006®8  11,6740,39%®  8,8640,39"® 9,80 +2,54B 8,73 2,28
8 8,69+0,003 10,64 +0,379" 8,82 +0,42"* 830 +0,36°* 6,46+0,72%

Ghi chi: Cac chit cdi khac nhau trén ciing mot cot (hodc mot hang) biéu thi sw khac bi¢t y nghia co thzfng ké ¢ muc y
nghia 5%. a,b,c,d....thé hién sy khac biét thong ké boi giong lua; A,B,C,D...thé hién sy khac biét thong ké boi thoi gian.

Biang 4: Su thay déi hoat tinh enzyme protease ciia 5 gidng lia theo thoi gian niy mam

Ngay niy mam Jasmine 85 OM 5451 IR 50404 OM 6976 OM 4900
1 0,56+0,037°4  0,55+0,065"*  0,53+0,04%  0,40+0,014**  0,28+0,045*
2 0,96+0,03®  0,35+0,022°®  0,894+0,07®  0,5140,083*®  0,4340,015*®
3 1,074£0,047<  0,4240,038°  0,8240,07¢°  0,56£0,105*°  0,59+0,085*
4 0,914+0,038®  0,4940,023°®  1,44+0,17%° 0,560,118  0,69+0,078°
5 0,8740,015®  0,5740,062°®  1,21£0,14®  0,68+0,008°>  0,79+0,072°
6 0,8340,025  0,69+0,024°F 1,114£0,04%  1,114£0,041°®  0,8940,054"
7 0,7840,009°F  1,41+0,199°F 1,004£0,02¢  0,85+0,088"°  0,5940,205%"
8 0,64+0,051  0,70+0,071°®  0,41+0,06®  0,78+0,059"®  0,47+0,081%8

Ghi chu:. Cac chir cdi, khac nhau trén cimg’mét cot (hodg mot hang) biéu ,th,i su khac biét y nghyfa co théng ké ¢ mucy
nghia 5%. a,b,c, ... thé hién su khdc biét thong ké boi giong; A,B,C, ... thé hién sw khac biét thong ké boi thoi gian.

Mau ban dau khong dugc xir Iy ¢6 hoat tinh dao
dong tir 0,02 dén 0,07 U/g chat kho va gia tri thap
nhat 1a & giong OM 6976 va cao nhat trong giong
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IR50504. Qua trinh ngam c6 sy gia tang dang ké

hoat tinh protease cta cac giéng lta 1én 1,3-3,33 lan

s0 v6i cac mau khong duge xir 1y. S6 liéu thong ké
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(Bang 4) cho thdy, hoat tinh enzyme protease trong
cac giong lGa tang sau qua trinh nay mam theo thoi
gian tang den diém cuc dai roi giam xuong theo thoi
glan nay mam va thé hién khong gidng nhau & cac
glong Trong d6, Jasmine 85, trong qua trinh nay
mam, c6 hoat tinh protease dat cao nhat & ngay th
3141,07 (U/gCK) tang 17,26 1an so v&i nguyén liéu
ban dau (0,62 U/gCK). V&i OM 5451, hoat tinh
enzyme tang lién tuc dén ngay thir 7 dat cao nhat
1,41 (U/gCK) ting 52,22 1an so v6i nguyén liu ban
dau (0,027 U/gCK). O ngay tht 6, hoat tinh cao nhat
d6i voi gibng OM 6976 1a 1,11 (U/gCK) ting 58,42
1dn so véi nguyén ligu (0,019 U/gCK) va OM 4900
14 0.89 (U/gCK) tang 26,18 1an so v&i nguyén lidu
ban dau (0,034 U/gCK). IR 50404 c6 hoat tinh ting
dén ngay thtr 4 1a 1,44 (U/gCK) tang 21,18 lan so
v6i nguyén liéu va sau d6 giam dan theo thoi gian.
Theo Li ef al,, (2011), khi tién hanh khao sat nay

Bang 5: Hao hut chit kho theo thoi gian niy mam
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mam gidng gao [t Oryza sativa L, trong 7 ngdy sau
khi ngdm trong dung dich dém pH 3,5, hoat tinh
enzyme protease ting dan qua timg ngay va dat cao
nhét tai ngay thtr sau, ting 7,15 1an so véi gao lut
khong nay mam.

Két qua cho thidy khi nidy mam, hoat tinh
protease s€ tang, do sy phan giai cac hop chat bén
trong hat lua dé cung cap ning luong cho qua trinh
phat trién cua hat nhung né tang dén mot thoi diém
nhét dinh clia qua trinh nay mam né s& giam tiy vao
mdi giéng ma cé hoat tinh cao thap & timg muc do
thoi gian khac nhau. Nhin chung, trong qua trinh
méam theo thoi gian, hoat tinh enzyme protease vuot
troi so vdi cac giéng con lai 1a IR 50404 vai 1,44 (U/
gCK), ké dén 1a OM 6976 (0,111 U/gCK) va OM
5451 (0,141 U/gCK).

Thoi gian Giong
(Ngay) Jasmine 85 OM 5451 IR 50404 OM 6976 OM 4900
1 0,2340,04% 1,20+0,04° 0,4240,01¢A 9,1840,074  6,4140,14*
2 0,7540,06°3 1,6940,01"®  10,36+0,08¢B 10,0340,04%®  6,76+0,01°®
3 2,9240,04°C 2,7940,04°C  11,9440,02¢C 12,5040,05  7,78+0,13<C
4 3,3940,21° 42240,04®  12,244+0,03° 14,5040,019°  7,8940,07<"
5 6,6340,06° 8,13+0,03°®  19,40+0,01¢F 15,2240,02%  9,8540,03°F
6 13,6340,03% 10,0440,01°F  20,10+0,02F 15,86+0,014%  14,2440,01F
7 18,06+0,07*¢  18,64+0,01°S  24,08+0,01C 16,9740,019  17,9240,04<C
8 18,93+0,05%  2537+0,09"  27,4540,08 19,59+0,07%  2522+0,04"

Ghi chi: Cdc chit cdi khdc nhau trén cing mét cot (hodc mot hang) biéu thi sw khac bi¢t y nghia c6 ;hcfng ké ¢ murc y
nghia 5%. a,b,c,d,e thé hién su khdc biét thong ké boi giong; A,B,C,D,E,F thé hién sy khdc biét thong ké boi thoi gian,.

Su gia tang mtrc d§ t6n that chit kho trong thoi
gian ndy mam cua 5 glong laa thyc thé hién ¢ Bang
5. Két qua sy hao hut chat kho gilta cac gidng theo
thoi gian (1 dén 8 ngay) cho thiy c6 ¥ su khac biét
6 y nghia thong ké (P<0.05). Thoi gian ndy mam
cang kéo dai thi ty 1¢ ton that chat kho cang cao.
Trong qua trinh ndy mam, hé enzyme protease
chuyén dan sang trang thai hoat dong va phan giai
céc hop chat cao phén tir ¢6 trong hat thanh céc hop
chat hitu co don gian dé nuéi mam phat trién theo
thoi gian. Theo khao sat, ty 1€ hao hut chat kho trong
qué trinh niy mam 0 5 giong lua tang lién tuc theo
thoi gian nay mam. Ty 1é cao nhat ddi vai gidng IR
50404 1a 27,45%, OM 5451 1a 25,37% va 4900 la
25,22%, Jasmine 85 va OM 6976 ¢4 ti 1¢ ton that
chat kho thap hon lan luot 13 18,93% va 18,59%.

4 KET LUAN

o} tat ca 5 gidng lua khao sat, qua trinh ngdm va
ndy mam c6 anh huong dang ké dén su san sinh
thanh phan acid amin hoa tan va hoat tinh enzyme
protease. Thoi gian ngdm va ndy mam cang dai thi
ham luong acid amin sinh ra cang nhidu trong tng
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v6i su gia ting vé hoat tinh ciia enzyme protease.
Ham luong acid amin hoa tan gia ting tir 2 - 3 lan ¢
tat ca cac gidng sau khi ngdm so véi nguyén liéu ban
dau Su gia tang hoat tinh enzyme trong qua trinh
nay mam  twong thich voi sy thay d6i vé ham luong
protein tong so va acid amin hoa tan. Ham luong
protein trong qua trinh ndy mam giam dén ngay thir
6 d6i v6i giong IR 50404 (7,2%), OM 4900 (7,0%),
OM 6976 (7,1%), OM 5451 (5,9%), Jasmine 85
(4,7%). Ham luong acid amin cua gidng IR 50404
va OM 5451 cao nhét ¢ ngay thir 6 sau d6 giam
xudng dén ngay tht 8, lan luot 1a 9,8 mg/g sau do
giam con 8,7 mg/g, 11,9 mg/g giam con 10,6 mg/g.
Gidng OM 4900, OM6979, Jasmine 85 dat cao nhat
& ngay 5 sau d6 giam dén ngay th 8, 1an luot 14 9,6
mg/g giam con 8,8 mg/g, 10,7 mg/g giam con 8,3
mg/g, 9,2 mg/g giam con 6,5 mg/g. Ham lugng acid
amin dat cao nhit & ngay 5-6 khoang tir 9,2-11,9
mg/g.
LOI CAM TA

Pé tai nay duoc tai trg boi Dy 4n Néng cap
Truong Pai hoc Can Tho VN14-P6 bang ngudn von
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