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ABSTRACT

Study on changes of a-amylase activity (AA), starch, amylose, reduced
sugar (RS) under different soaking conditions like pH values (3+6),
optimal pH added with various rice bran (RB) extract (3+7%) as well as
acid glutamic (GA) (0.2+0.6%), then germinated at 37°C for 20 to 28
hours were done. The result showed that optimal pH for both IR50404 and
Mot Bui Do (MBD) was 50°C and pH 5. Optimal pH for soaking of MBD
in 6 hours was pH 4 while pH 3 for IR50404. Maximal AA of MBD was
60.42 (Ul/g) and the highest RS as 37.31 (mg/g); Maximal AA of IR50404
was 58.38 (Ul/g) and the highest RS as 37.74 (mg/g). Both MBD and
IR50404 was affected by RB extract when the tendency of AA was
decreased after increasing RB extract to 5%. Both MBD and IR50404 was
also affected by GA. The tendency of AA was decreased slowly when
increased GA. AA was just statistical difference when GA as 0.6%. The
results indicated that each rice variety had different optimal pH, optimal
pH which supplemented by 7% RB extract as well as 0.4% GA to soaking
condition showed without any changes of AA.

TOM TAT

Nghién civu su thay doi thanh phan tinh bot, amylose, dwong khir (RS) va
hoat tinh a-amylase (AA) tai cac diéu kién ngam khdc nhau nhie pH 3+6;
pH 16i thich ¢é dich cam (RB) 3+7% hay acid glutamic (GA) 0,2+0,6%
ciing nhw nay mam & 37°C, yém khi trong 2028 gic da dwoc thuc hién.
Két qua cho thay, nhiét @6 50°C va pH=5 la diéu kién thich hop nhat cia
AA tir hai giong IR50404 va MBP. pH thich hop ciia MBP khi ngam trong
6 gio la 4, IR50404 la 3. AA ¢ MBD cao nhat la 60,42 (Ul/g) va RS cao
nhat la 37,31 (mg/g); AA ¢ IR50404 cao nhat la 58,38 (Ul/g) va RS cao
nhat la 37,74 (mg/g). O ca 2 giong MBP va IR50404, AA khi ngam o pH
16i wu ¢é bo sung RB ¢é xu hwéng giam sau doé tang dan va dat tuong
dwong voi hoat tinh ban dau khi khong b6 sung. O ca 2 giong MBP va
IR50404, AA khi ngam & pH t6i wu c6 GA c6 xu huéng giam dan khi ting
GA va khdc biét so véi cac nong do con lai 6 0,6%. Nhuw vy, moi giong
lia c6 pH ngam thich hop khéc nhau, c6 thé bo sung RB 7%, bo sung GA
0,4% ma AA la khéng cé sw khac biét 6 2 giong.

Trich dan: Tran Huynh Nhu An, Triéu Ngoc Han, Nguyén Hong Hanh, Lé Nguyen DPoan Duy va Nguyén
Cong Ha, 2016. Anh huéng cua cac didu kién ngdm va nay mam dén hoat tinh a- amylase cua hai
giong lua IR50404 va Mot Bui D6. Tap chi Khoa hoc Truong Dai hoc Céan Tho. S6 chuyén dé:
Nong nghiép (Tap 1): 105-112.
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1 GIOI THIEU

Gao lut chira nhiéu cac thanh phan dinh dudng
nhu chat x0, axit phytic, vitamin A, vitamin E
va axit y-aminobutyric (GABA) hon so vadi gao
tra“'mg do sy hién dién cua 16p cam bén ngoai la
nguon chinh cho cac yéu t6 dinh dudng dé
(Ohtsubo et al., 2005). Gao it nay mam lam gia
tang ham lugng céc thanh phan chiic ning ctia gao
It (Asma ef al., 2011). Trong d6 ¢6 cac hgp chat
chirc ning t6t cho co thé con ngudi nhu GABA, y-
oryzanol, tocotrienols va chét x0, Kém, Sét, Kali
(Kayahara et al., 2000). Trong qua trinh ndy mam,
mot trong nhung enzyme nhu a-amylase dugc sinh

tong hop lam co s& dé thay phan tinh bot (Kruger
1972; Briggs 1972), cung cap nang lugng cho
hang loat qua trinh sinh hoéa, trong d6 c6 nhitng chu
trinh sinh tong hop cic hop chat chirc ning nhu
GABA (Reddy et al., 1983).

Nghién ctru gan day cho thdy chi mot sé giéng
laa duge trong ¢ ving PBSCL nhu IR50404 hay
MBD 1a c6 trién vong trong viéc san xudt gao
mam. Gidng lta IR50404 1a giéng lua rat pho bién
& Pong bang song Ctru Long do né co kha ning
chiu phén tot, tbc do phat trién nhanh, ning suat
cao. Bén canh d6, két qua nghién ciru so bd vé qua
trinh nay mam sinh GABA cua giéng lta nay cho
thdy n6 c6 kha ning sinh tong hop GABA cao nhat
trong diéu kién yém khi 1-5% CO> (Lé Nguyén
Doan Duy va Nguyén Cong Ha, 2014). Gidng lua
MBBD c6 nhiéu dic tinh tét nhu hat chic déu it bi
gdy khi xay xat, ty 1¢ bac bung thap, khi nau com
c6 mui thom, mém xop giau dinh dudng nhung
nang suat laa thap. Gidng lta nay ciing c6 kha ning
sinh tong hop GABA nhiéu, toc do ting truong cao
(Trung va ctv., 2016). Co thé noi rang, toc do ting
truong phai di kém véi nhu cdu ning luong ting
cao. Vi vy, dé tim hiéu su thay ddi cua a-amylase,
ham luong tinh bot, dudong khur va amylose trong
subt qua trinh ngdm va nay mam c6 tac dong ciia
mot s6 yéu té nhu pH, acid glutamic, dich cam da
duogc thuce hién.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Nguyén vit li¢u

Hai gidng lua IR 50404 va MBD dugc mua tai
Vién Nghién ctu Phat trién Dong bang song
Ciru Long tai thanh phd Céan tho. Pau tién, lta s&
duge tach bo 16p vo triu thu duoc gao lut. Phan
gao lut duoc loai bo tap chat va chua trong cac bao
bi kin bdo quan trong ti & nhiét do 4°C. Chiing
dugc xat trau nhung van giit duoc phoi bang thiét
bi tach trdu Yanmar ST50 trude khi duogc s dung
trong qué trinh ngdm va nay mam.
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2.2 Qua trinh ngidm va ndy mam

Gao lut dugc ngam trong cac dung dich véi ty
1¢ 1:3 (w/v) c¢6 pH khéc nhau: dém citrate pH 3, 4,
5, 6; dung dich pH tbi thich c6 bd sung ndng do
dich cam: 3, 5, 7% (v/v) va acid glutamic 0,2; 0,4;
0,6% (w/v) & nhiét d6 phong khoang 6 gior cho dén
khi dat trang thai can bang am thi v6t ra dé rao
nuée. Cac mau trén sau khi vot ra duoc dé rao, sau
d6 cho vao bao bi PE bao quan ¢ tu dong -20°C.
Gao lut dugc ngam trong cac dung dich dugc chon
o thi nghiém trudc. Gao dugc vot ra, sau d6 bao
trong mot 16p khan va dem di G trong ti u CO:
SANYO MCO-5AC ¢ 37°C. Sau 20, 24 va 28 gio
cac mau lan luot duoc léy ra va cho vao bao bi kin
bao quan & -20°C dé dam bao tinh nhit quan cho
toan bd mau.

2.3 Xac dinh hoat dd clia enzyme a-amylase
(Lé Thanh Mai va ctv., 2009)

Chuén bi dich chiét enzyme bang cach cén 5
gram mau nghién ctru da nghién nho, cho vao binh
non dung tich 250 ml, bd sung 10 ml dung dich
dém va 90 ml nudc cit. Giit hdn hop & nhiét do
30+2° C trong thoi gian 1 gio. Loc va thu hdi dich
chiét enzyme. Dung dich tinh bot 1%: hoa tan 1
gram tinh bot v6i 50 ml nude cit trong binh dinh
mirc 100 ml, lic déu. Pit vao bép cach thuy dang
s6i, lic lién tuc cho dén khi tinh bot hoa tan hoan
toan. Sau d6 lam ngudi binh va bd sung 10 ml dung
dich dém, bd sung nudc cit dén vach. Cho vao 2
binh nén 50 ml, mdi binh 10 ml dung dich tinh bt
1% va U ¢ nhiét d¢ thich hop, gitt 10 phat. Thém 5
ml dich chiét enzyme vao binh 2. Khudy tir trong
10 phat. Lay tir mdi binh 0.5 ml hdn hop cho vao 2
binh khac c¢6 chita 50 ml dung dich iod phéan tich,
lic déu. Po d6 héap thy ¢ budc soéng 656 nm bang
may quang phd (CECIL, UK).

2.4 Xac dinh ham lwgng tinh b§t Phwong
phap Bertrand (AOAC, 2010)

2 gram mau dugc nghién nho rdi cho vao 50 ml
H>0 ¢6 bd sung 5 ml HCI dam dac va dun s6i cach
thuy trong khoang 3 gi. Lam ngudi hdn hop trén
sau d6 trung hoa bang NaOH. Hon hop trén dugc
két ta protein bang dung dich Pb(CH;COO) va
loai bo chi du ra khoi dung dich bang Na>SO4 bio
hoa. Loc va dinh lugng glucose thu duogc béng hdn
hop 5 ml Fehling A va 5 ml Fehling B. Xéc dinh
lwong glucose hinh thanh rdi nhan véi hé sb F=0.9
dé xac dinh dugc ham lugng tinh bdt.

2.5 Ham lugng amylose tong duoc xac dinh
theo phuong phap Chrastil (1987)

Tinh bot dugc trich ly béng phuong phap ly
tam NaOH ctia Yamamoto et al. (1973). Can 0,02
gram tinh bot da chuan bi ¢ trén cho vao cdc thity
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tinh, cho 5 ml Ethanol 85%, ldc déu va dun & nhiét
d6 70 °C trong 30 phit dé trich ly chat béo. Sau do
thém 4 ml HO va 2 ml NaOH 1M lic déu, tiép tuc
dem gia nhiét trong 15 phit. Sau khi gia nhiét, ng
nghiém dugc lam ngudi ¢ nhiét d6 phong dén
khoang 30+2°C. Ly 0,1 ml dung dich tinh bot hd
hoa cho vao 6ng nghiém méi va thém 5 ml acid
tricloaxetic 0,5%. Tiép theo, cho 0,05ml dung dich
16t (1,27 gram I va 3,0 gram KI/L). Sau khi dé 30
phiit & nhiét d6 30+2°C va dem miu di do bang
may quang phd ¢ budc séng 620 nm (CECIL, UK).
Ham luong amylose tong duoc tinh dwa vao dudng
cong chuian dugc xdy dung tir amylose va
amylospectin chudn cia khoai tiy (Sigma
Chemical Co, St Louis, MO, USA). Ty ¢
Amylose va Amylopectin 1a: 10:90, 20:80, 30:70,
50:50 va 80:20.

2.6 Xac dinh duong khir theo phwong phap
DNS (Nguyén Vin Mui, 2001)

Céan 5 gram nguyén liéu da nghién nho, thém
khoang 50 ml nudc cit vao binh tam giac 250 ml.
Pem dun cach thuy & 80°C trong 15 phut, lic déu
trong khi dun dé chiét tich dudng. Sau d6 dé ngudi
dén nhiét d6 phong. Két tia protein bang 3 ml chi
acetate 30% va loai chi du ra khéi hdn hop bang 10
ml Na>SOs bio hoa, lic déu va dé ling 5 phit.
Thém nudc cat vira da dén 100 ml, lic déu va loc
qua gidy loc kho. Hat 3 ml dung dich mau c6 chira
duong vao mot éng nghiém. Thém vao 1 ml thude
thir DNS. Sau d6, ddt vao trong ndi nudc dang soi
trong 5 phat. Liy mau ra va lam ngudi vé nhiét do

Hoat tinh enzyme (UI/g)
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phong va do d6 hap thu OD & budc song 540 nm.
Ham lugng dudng khir dugc til}h toan dua vao do
thi duong cong cua glucose chuan.

2.7 Phuwong phap thu thip va xir Iy s6 lidu

Thi nghiém dugc thuc hién véi 3 lan lap lai.
Két qua dugc xir Iy bang phan mém tng dung MS.
Excel 2010. Tinh toan thong ké, phan tich phuong
sai, kiém dinh LSD bang phin mém Statgraphic
16.1.18.

3 KET QUA VA THAO LUAN

3.1 Xac dinh nhiét d9 va pH tdi wu cia o-
amylase tir gidng lta IR50404 va MBD
Céc yéu t6 moi truong anh hudng rat 16n dén hoat dong
ctia hiu hét cac enzyme. Dac biét, hoat tinh cia a-
amylase phu thudc rit nhiéu vao nhiét d6 va pH ciia méi
truong va nhing yéu té khac (Reddy et al., 1983).
Enzyme c6 thé duy tri cdu tric bac hai t&i da & 60 °C va
khi cao hon nhiét d6 nay n6 bit diu bi mit cu tric bac
hai (Andersen et al., 2009). Tuy nhién, ¢ nhiét 46 qua
thp hoat dong enzyme s& giam nhung khong 1am bién
tinh enzyme (khi nhi¢t d0 tang trd lai thi hoat dong cua
enzyme trd lai binh thudng), con & nhiét o cao né sé bt
dAu bién tinh dén dén lam mat kha nang xuc tic. Thém
vao d6, hau hét cac enzyme déu nhay cam véi sy thay
ddi pH ciia moi truong. Mi enzyme déu c6 mot ving
pH ma tai d6 kha nang xtic tac cua enzyme la cuc dai.
Gia trj pH thip hay cao ngoai diém t6i wu s& dan dén lam
giam mot phan hay hoan toan hoat tinh enzyme. Vi vay,
muc dich cta thi nghiém nay 14 tim ra nhiét d6 va pH tdi
thich cho hoat déng ciia a-amylase trich ly tir hai giéng
lta khac nhau.

Hoat tinh enzyme (UI/g)

Hinh 1: pH va nhiét d¢ t6i wu ciia enzyme a-amylase hai giéng lia IR50404 (T) va MBD (P)

Két qua Hinh 1 cho thdy, & cac muc pH va
nhiét d6 khac nhau thi hoat tinh ctia enzyme c6 sy
khac biét dang ké. Két qua trén cho thay, ¢ pH 5 thi
a-amylase duge trich ly tir gibng MBD thé hién
hoat tinh cao nhit 14 40,01 (Ul/g); twong tu dbi véi
a-amylase dugc trich ly tir gidng IR50404 1a 39,77
(Ul/g). Cac muc nhiét d khac nhau (30; 40; 50;
60°C) ciing ¢6 anh huong rd rét dén hoat tinh cua
enzyme a-amylase. O muc nhiét do 50°C thi
enzyme thé hién hoat tinh cao nhit va c6 khac biét
dang ké so v6i cac mirc nhiét do khac 1a 41,60
(Ul/g) va 37,10 (Ul/g). Nhu véy, ¢ 50°C va pH 5
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thi hoat tinh enzyme & ca hai gibng MBD va
IR50404 déu c6 hoat tinh cao nhat (Hinh 1). Mot
nghién ctru khac cho thiy nhiét d¢ tdi thich cta a-
amylase tir lta khoang 60-70°C va pH tbi thich 1a
5-5,5 (Singh et al., 2015). Ngoai ra, bién d6 pH tdi
thich cho hoat dong clia a-amylase tu dai mach
khéc v6i a-amylase tur vi sinh vat hoac tir lua. pH
tdi thich cho hoat dong cua a-amylase tir dai mach
nay mam va théc nady mam 1a 5.3 va co thé hoat
dong tt trong khoang pH 4,7-5,4 (Nguyén Cong
Ha va ctv, 2014). Tay vao ngudn gdc enzyme ma
nd c6 khoang pH thich hgp cho hoat dong cia né.
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Nhu vay, chon 50°C va pH 5 la nhiét d6 va pH
thich hop nhit cho dé khao sat hoat tinh cta a-
amylase tir hai gidng IR50404 va MBD cho céc thi
nghiém sau.

3.2 Anh huéng ciia dich cam, pH va acid
glutamic dén dén enzyme o-amylase va cic hgp
chit héa hoc trong qua trinh ngam gao lit
nguyén phéi

Ngam gao lut dé tao diéu kién cho do 4m cua
gao dat trang thai bdo hoa, dam bao qua trinh nay
mam dién ra tot hon. Trong hat gao 1at kho co san
mot lugng nude ¢ dang lién Kkét. Trong qua trinh
ngam, nudc tir bén ngoai thdm vao trong hat s& hoa
tan cac chit dy trir va hoat hoa cac enzyme Xuc tac
qué trinh phéan giai cac hop chit cao phéan tir trong
hat thanh nhimg chit don gian, cung cap cho hoat
dong tang truong clia phoi dé hinh thanh cay mam.
Phoi 14 noi hit nuéc manh nhat. Tée do hat nude
rat manh & thoi gian dau do su chénh léch ap suét
thém thu rat 1on gitra moi truong bén ngoai va cac
té bao bén trong hat, ddng thoi cac chat keo hao
nudc trrong nd rit manh, cang vé sau strc hut nude
cia hat cang giam (Nguyén Puc Luong va ctv.,
2004). Theo Banchuen et al. (2010) ghi nhan, khi
ngam 3 giéng laa Thai Lan (Niaw Dam Peauk
Dam, Sangyod Phatthalung va Chiang Phatthalung)
trong nudc CAttr 5 -7 gio s€ dat duoc trang thai
bao hoa. Nghién ctiru cua Bello et al. (2004) and
Wijngaard er al. (2005) cho thiy, & giai doan dau
clia qua trinh ngam gao 1t tir 0 dén 3 gid, 46 4m
tang rat nhanh do chénh léch giita @6 4m bén trong
va bén ngoai hat do su hap thu nudc cua phoi hat,
tir 3 dén 6 gio 46 4m cua gao bt dau ting cham
dan va dat diém bdo hoa do luc nay cic phan tir
tinh bot hut nude truong nd lam khoang cach gitra
cac phan tr nho lai nén hut nude cham lai, va sau 6
gid thi d6 4m khong thay d6i dang ké. Theo
Bamforth and Barclay (1993), khi ngdm laa mach
& nhiét 6 qua cao (tir 35°C tré 1én) dan dén trc ché
su phat trién cua ré mam va huy hoai phoi hat, két
qua lam giam ty 1¢ nay mam. Nhiéu nghién ctru
ciing cho thiy viéc ngdm gao trong nudc 30°C
trong nhiéu gio s& lam cho vi sinh vat phét trién
nhanh chéng. Céac két qua nghién ctru twong tu di
dugc ghi nhan boi Dewar er al. (1997) cho thdy
viéc ngam gao trong thoi gian dai s& dan dén tinh
trang thiéu oxy, diéu nay s& gia tang hoat dong cua
vi sinh vét vi ham lugng oxy can thiét cho hat phat
trién khong duoc thda man. Vi viy, trong nghién
ctru nay nhiét do6 phong da duoc chon dé ngam hat
trong khoang 6 gio. Tuy nhién, trong qué trinh
ngam gao Iut thi thanh phan cta dich ngdm ciing
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anh huong dang ké dén cac hop chit hoa hoc c6
trong gao lut, va nd cung anh hudng rat nhiéu dén
cac hop chit chic nang dwoc sinh ra trong quéa
trinh 4. Do vy, thi nghiém khao sat pH, ndng do
dich cam va ndng d6 acid glutamic thich hop cho
qua trinh ngam 13 rit cAn thiét. Tién hanh thi
nghiém 1 nhan t6, 3 lan lap lai trén 2 gibng
IR50404 va MBD.

Bing 1: Thanh phin nguyén li¢u ciia IR50404

va Mot Bui Dé
. A Giong lua
Thanh phan Motbuido  IR50404
a-amylase (Ul/g) 47,.85+0,17  42,57+0,78
Puong khir (mg/g) 6,05£0,08  11,96+0,10
Tinh bot (%) 85,89+1,22  82,69+1,29
Amylose (%) 17,2040,26  19,5440,52
Béo (%) 2,58+0,03  2,73+0,02
Protein tong s6 (%) 8,46£0,02  10,2120,01

3.2.1 Khdao sat anh hwong cua pH dich ngam
o nhiét dp phong trong 6 gio- dén cdc thanh phan
hod hoc va enzyme a-amylase trén hai giong hia
IR50404 va Mot Bui Do

Két qua thdng ké & Bang 2 cho thdy, & pH 4 thi
o-amylase trich ly tir giong MBD thé hién hoat tinh
cao nhét 1a 57,43 (Ul/g), tang 1,2 l4n so véi hoat
tinh ban dau, twong tw & pH 3 thi enzyme dugc
trich tir giébng IR50404 thé hién hoat tinh 60,96
(Ul/g) 1 cao nhét, gép 1,4 1an so véi hoat tinh
enzyme trong gao khi chua ngdm va c6 khéc biét y
nghia théng ké so voi cac pH con lai. Bang 2 ciing
cho thdy, & pH 4 thi ham lwong duong khir & gidng
MBD cao nhét 1 29,22 (mg/g) tuy nhién khong ¢
su khac biét y nghia khi ngam trong pH 3 va 4, dbi
voi IR50404 & pH 3 thi ham luong dudng khir cao
nhit 14 36,26 va c6 khac biét y nghia thong ké so
v6i cac pH con lai. Bang 2 cho thdy, & pH 6 thi
ham luong tinh bot 1a cao nhit 78,83% dbi gibng
MBD nhung lai thip hon ban dau khoang 0,9 1an.
Dbi vai gidng IR50404, khi ngam trong dung dich
¢6 pH 6 thi ham lugng tinh bot 13 cao nhat, tuy
nhién khong c6 sy khac biét khi ngdm trong dung
dich c6 pH 4 ciling nhu gia tri ham luong tinh bot
ban dau. Ddi voi cac pH dich ngdm con lai thi co
khéc biét y nghia thong ké & mirc 5%. Bang 2 cho
thdy, & pH 6 thi amylose trong giéng MBD 1a cao
nhat 11,31% c6 khac biét so vai cac dich ngam pH
khac va giam khoang 0,7 1an so v6i ham luong ban
dau. Giéng IR50404, ham lugng amylose cao nhat
la 12,70% & dich ngdm c6 pH 5 giam khoang 0,7
lan so véi gao trudc khi ngam, tuy nhién khong co
khéac biét khi ngdm trong dung dich c6 pH 4 va 6.
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Bang 2: Anh hudng ciia pH dich ngdm dén sy bién dbi mét sé thanh phan héa hoc va a-amylase

H Giong Mot Bui D6 Giong IR50404

P A B C D A B C D
3 47,53 25,94 75,13 8,112 60,96 36,26 73,26 8,97
4 57,43b 29,220 73,08° 13,91° 54,05° 31,56° 77,50 11,05°
5 51,43¢ 27,65 75,10° 15,90 55,25b 31,01° 76,112 12,70
6 45,532 23,28 78,83 11,314 42,82¢ 26,66¢ 82,01° 11,11

Ghi chii: A: Hoat tinh enzyme (Ul/g); B: Ham luong duong khir (mg/g); C: Ham lwong tinh bot (%); D: Ham luong
amylose (%). Cac chir cai in thuong a — d biéu hién cho su khac biét thong ké o murc y nghia 5%.
Khao sat anh huéng ciia ndng do dich cam phong trong thoi gian dat &m bdo hoa dén cac
duogc bd sung vao pH tdi thich & didu kién nhiét do thanh phan hoa hoc va a-amylase
Bang 3: Anh huéng ciia dich cam dén sw bién d6i mot s6 thanh phén héa hoc va a-amylase khi ngam
trong cac dung dich pH toi thich c6 bo sung nong d¢ dich cam khac nhau

Dich cém Gidng Mot Bui Pé Giong IR50404
: A B C D A B C D
0% 57,45 29,22° 73,08° 13,912 55,25 32,01° 76,112 12,69°
3% 52,20 10,53% 75,23 9,06 51,40P 14,18° 75,200 10,10°
5% 56,20 12,76 74,812 12,18° 56,04 19,40¢ 72,59° 14,43¢
7% 56,92 11,99 80,85° 10,01° 55,64 18,03¢ 81,56 11,05

Ghi chu: A: Hoat tinh enzyme (Ul/g); B: Ham lwong dwong khir (mg/g); C: Ham lwong tinh bot (%); D: Ham lwong
amylose (%). Cdc chit cdi in thuong a — d biéu hién cho suw khac biét c6 thong ké & mikc Y nghia 5%

Két qua thong ké & Bang 3 cho thay, khi bd nhét 1 80,85% dbi voi MBD va 81,56% ddi véi
sung dich cam c6 néng d06 khac nhau thi hoat tinh IR50404, mic du vay tinh bot van thép hon so véi
o-amylase trich ly tir hai gidng laa khong c6 su ban dau khoang 0,9 - 1 lan. Bang 3 ciing cho thay,
khac biét ¥ nghia so voi khi khong bd sung dich ham lugng amylose cao nhét khi bd sung 5% dung
cam trong qua trinh ngam, tuy nhién két qua cho dich cam 1a 10,18 va 14,43% dbi v6i MBD va
thdy hoat tinh enzyme ciing ting 1én so vdi trude IR50404, tuy nhién n6 van thip hon so véi ham
khi ngdm khoang 1,2-1,3 lan. Bang 3 cho thdy, luong amylose trong gao trudce khi ngam.
ham luong duong khir trén ca hai giéng c6 ham
luong thip hon khi khéng bo sung dich cam va co
khdc bi¢t y nghia thong ké, tuy nhién ham luong ¢ diéu kién nhiét dg phong trong thoi gian dat am
dudng khu V.én tang trong qua trin.h ngam. Bang 3 béo hoa dén cdc thanh phan hod hoc trén hai
cho thay, khi b sung 7% dung dich cam vao cac gidng lia IR50404 va Mot Bui Do
dung dich pH t6i vu thi ham lugng tinh bt cao

3.2.2 Khao sat anh huong cua nong do acid
glutamic dwoc bo sung vao dung dich pH toi thich

Bing 4: Sy bién ddi mot so6 thanh phan héa hoc va enzyme o-amylase ciia hai gidng IR50404 va Mgt
Bui D6 khi ngim trong ciac dung dich pH toi thich c6 bo sung nong do acid glutamic khac

nhau
Acid Gidng Mét Bui Pé Giong IR50404
glutamic A B C D A B C D
0% 57,45 2922* 73,01 13,91° 5525 32,01* 76,11 12,70
0,2% 54,29 11,84> 7943  13,65® 5324 17,27°  76,70° 9,41
0,4% 56,69 14,59¢ 75,08 16,51¢ 55,24° 20,97 76,00° 12,78
0,6% 44,10 10,30 81,07 12,35 46,11° 15,54 8141° 10,97

Ghi chi: A: Hoat tinh enzyme (Ul/g); B: Ham heong duong khir (mg/g); C: Ham lrong tinh bot (%); D: Ham lwong
amylose (%). Cadc chir cdi in thuong a — d biéu hién cho su khdc biét co thong ké ¢ murc y nghia 5%

so v&i khong bd sung. Bang 4 cho thiy, ham luong
duong cao nhat ddi v6i ca hai gidng 1a khi khong
bd sung acid glutamic vao dung dich pH ngim,
MBD la 29,22%, IR50404 1a 32,01% va c6 khac
biét ¥ nghia so véi cac ndng do bd sung khac. Bang
4 cho thay, ham luong tinh bot cao nhat khi bo
sung 0,6% acid glutamic vao dung dich pH ngam

Bang 4 cho thiy, khi bo sung 0,4% acid
glutamic vao dung dich pH ngém thi hoat tinh
enzyme ting lén khoang 1,1 lan ddi véi MBD
(56,69 Ul/g) va 1,3 d6i véi IR50404 ( 55,24 Ul/g)
so voi ban dau, mic du vay thi viéc bod sung acid
glutamic ciing khong c6 khac biét ¥ nghia thong ké
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la 81,07% dbi voi MBD va 81,41% dbi voi amylose trén hat laa mién cling c6 két qua tuong
IR50404, tuy vay qua trinh ngdm lai cho thdy ham tu, bao céo chi ra ring ham luong amylose ban dau
lwong tinh bot ludn giam so voi ban dau. Bang 4 trong nguyén liéu khoang 18,3-20,18%, sau qua
cho thdy ham luong amylose cao nhét khi bd sung trinh ngam trong nudc cat 20 gio voi ty 18 1:5 thi

0,4% acid glutamic vao dung dich pH ngam déi ham luong amylose giam khoang 0,97-0,99 1dn con
v6i MBD (16,51%) va c6 khac biét ¥ nghia vé& mat 17,77-19,98%, didu nay ciing tiy thudc vao timg
thdng ké, dbi véi IR50404 thi ham luong amylose gidng lua va cach ngam nguyén lidu (Afify et al.,
1a 12,78% khi bd sung 0,4% acid glutamic, tuy 2012).

nhién khong c6 su khac biét y nghia so voi khi 3.3 Anh huéng ciia qua trinh @ nay mam

khéng bo sung acid glutamic. dén thanh phén héa hoc va enzyme o-amylase

~ Qua trinh ngam gao lut dé tao diéu kién cho do Mau (AA) duge ngam & pH téi wu, sau do u
am cla gao tang 1én khoang 25-35% va chi v6i 40 rong 28 gity & diéu kién yém khi (thiét bi u kin).
am nhu vdy moi bao dam qua trinh nay mam duoc Két qua tir Bang 5 cho thdy, sau 28 gid 1 hoat tinh
tién hanh mot cach binh thuong, kéo theo do, viée enzyme va ham luong duong khu déu ting 1én
hoat héa cia enzyme ciing dién ra dugc tot hon. dang ké. Ham luong tinh bot va amylose giam
Trong qué trinh ngdm ha}t, hoat ti’nh enzyme sinh ra dang ké. Cu thé, déi véi MBD, sau 28 gid enzyme
nhiéu hon so véi ban dau, vi thé c¢6 thé thiy phan thé hién hoat tinh cao nhit 1a 76,77 Ul/g cao gip
lugng tinh bot ¢6 trong gao lam ham luong tinh bot 1,6 so v6i nguyén liéu ban diu. Ddi véi IR50404 1a
giam. Mot nghién cou khac da khang dinh rang, 70,37 Ul/g, ting gdp 1,7 so v&i nguyén liéu ban
qua trinh phén huy tinh bot tang do hoat dong cua dAu; ham luong duong khir ciing dat cao nhét 1a
enzyme o-amylase trong qua trinh hd héap trong 58,37 tang 9,7 so v6i luong duong ban dau c6

suot thoi gian nay mam (Koller et al., 1962). Theo trong MBD va trong IR50404 1a 60,72 mg/g, ting
Hotz va Gibson (2007), hoat tinh o- amylase tang 5,1 so v6i ban dau. Két qua trén ciing phu hop véi

trong qua trinh ngdm d¢ hat ngii cc nay mam, n6 ham luong tinh bdt va amylose sau 28 gio u khi
thuy phan amylose va amylopectin thanh cac giam dang ké (Bang 5), cu thé 1a sau 28 gid ham
dextrin mach ngan va maltose dong thoi cling lam luong tinh bot va amylose 13 59,73% va 5,42% d6i
ting ndng lugng dé cung cip cho qua trinh ho hép véi MBD, 67,95% va 4,03% d6i voi IR50404 va
cling nhu ndy mam va mét do chat dinh dudng giam mot cach dang ké so v6i ban dau; co khac
trong hat. Mot nghién ctru khic vé ham luong biét y nghia vé mat thong ké giita cac gid ngam.

Béang 5: Hoat tinh enzyme a-amylase (UI/g), ham luwgng dudng khir (mg/g), ham luwgng tinh bt (%) va
ham lwgng amylose (%) ciia gidng lia Mot Bui P6 va IR50404 sau 20, 24 va 28 gio i
Thoi Giong Mot Bui Pé
gian G A B C D
(gid) AA BB CC AA BB CC AA BB CC AA BB CC
20 60,48* 62,97 62,50* 33,80* 30,96* 21,23* 69,71* 71,55* 61,33* 11,14* 8§8,97* 8§,80°
24 65,63% 63,33* 66,86° 46,57° 33,76 33,29 63,08° 64,13 59,69° 8,11° 733> 7,15P
28  76,77° 73,05° 70,20° 58,37° 38,20° 39,05° 59,73° 58,04° 57,18° 542° 568 4,56°
Gidng IR50404
20  61,24* 61,63* 58,13* 54,89* 20,48* 26,14* 72,39* 71,54* 64,28 10,97* 10,10 8,28
24 64,44% 63,61* 63,61° 56,53* 28,24> 31,15 70,93° 69,86° 61,51° 9,15> 9,75* 5,86°
28 70,37° 69,57° 71,32° 60,72° 31,23° 36,37° 67,95° 65,30° 59,01° 4,03° 7,07° 4,38
Ghi chii: AA: pH ngam t6i thich (pH=3 doi véi IR50404 va pH=4 d6i véi MBD); BB: Dich ngdm ¢ pH 16i thich c6 bo
sung 7% dich cam; CC: Dich ngam & pH toi thich c6 bo sung 0,6% acid glutamic. A: Hoat tinh enzyme (Ul/g); B: Ham
leong duong khir (mg/g); C: Ham lwong tinh bot (%); D: Ham lugng amylose (%3). Cac chit cdi in thuong a — d biéu
hién cho su khac biét co thong ké ¢ mirc y nghia 5%

Déi voi mau ngam (BB) & pH t6i wru ¢6 bd sung MBD va 31,23_ mg/g ciing tang nhung chi 2,6 lan

dich cam, hoat tinh a-amylase c6 xu hudng bi uc so voi ham lugng duong khir ¢6 trong IR50404 ban
ché hoat dong dic biét ¢ thoi diém 28 gio 4. Cu dau. Két qua trén ciing pht hop v6i ham lugng tinh
thé, sau 28 gid hoat tinh enzyme cao nhat 1a 73,05 bot va amylose sau 28 gio' i giam dang ké. Doi véi
Ul/g, chi cao gép 1,5 so v6i nguyén liéu ban dau; mau ngam (CO), ¢ pH tdi uu co bod sung acid
v6i MBD va véi gidng IR50404 hoat tinh cao nhat glutamic, su bién d6i a-amylase ddi Vo1 2 gidng 1a
1a 69,57 Ul/g chi ting gap 1,6 1an so vé&i ban dau; khéc nhau. Hoat tinh enzyme cua giéng MBD thip
ham lugng duong khir ciing dat cao nhit 1a 38,2 hon so v6i miu (AA) sau 28 gio U, trong khi diéu
ting 6,3 so v6i lugng dudng ban diu c6 trong nay lai trai nguoc so voi gidng IR50404, hoat tinh
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enzyme ctia mau (CC) c¢6 bd sung acid glutamic
0,6% con cao hon so voi miu doi chung (AA).
Diéu nay cho théy, acid glutamic c6 anh huéng dén
hoat tinh a-amylase theo xu hudng khac nhau tuy
vao gidng lua.

Tir két qua thong ké & cac bang trén cho thiy,
khi hat dugc ngadm trong dung dich c6 pH thich
hop rdi dem di 0 ¢ nhiét d6 37°C trong tu kin thi
enzyme hoat dong tdt nhat, dan dén ham luong
duong khur ting manh, ham lugng tinh bdt va
amylose cling giam theo. Khi hat ngdm du nudc,
hang loat cac phan Ung phuc tap x4y ra va hat cé
thé nay mam. Do d6, thoi gian 0 hat anh hudong dén
hoat tinh o-amylase, luong dudng sinh ra, chét
luong cam quan cua hat (L& Thi Ngoc Thuy,
2013). Theo Colmerares de Ruiz va Bressani
(1990), ham luong duong khir da ting subt thoi
gian nay mam. Nhimg nghién ctru khac ciing chi ra
rang, qua trinh ndy mam lam ting dang ké ham
lugng duong khur (Ohtsubo ef al., 2005). Khi nay
mam, hat ho hap ménh liét, toa ra nhidu nang lugng
hon va ton that chat kho 10 rét hon. Trong hat giau
tinh bot, khi ndy mam thi qua trinh thiy phan tinh
bot thanh dudng xay ra rat manh. Qua trinh chuyén
tinh bot thanh duong 1a do su phuc hdi o-amylase
(Lé Ngoc T va ctv., 2004). Hoat tinh cua a-
amylase s& thay ddi trong sudt qua trinh ndy mam
cua hat gao, hoat tinh a-amylase ctuia hat gao chua
nay mam 1a rit thap vi hat dang & trang thai ngai do
d6 enzyme khong dugc kich hoat. Trong qua trinh
nay mam tir 0 gio dén 96 gid thi hoat tinh cua a-
amylase ngay cang ting. Trong qua trinh nay mam,
lugng tinh bot bi tiéu hao cho qua trinh ho hép va
tong hop té bao cdy con. Bén canh d6, do su thuy
phan tinh bot nén tao ra lwong duong nhiéu hon
gap may lan luong duong ban dau din dén luong
tinh bot va amyloase giam dan. Sy hoat hoa nhom
a-amylase da kéo theo nhitng su thay déi 16n trong
thanh phan cta hat. Mot phan tinh bot bi phan cit
thanh dextrin va cac loai duong don gian nhu
maltose, glucose.

4 KET LUAN

Hoat tinh o-amylase ting danh ke trong sudt
qua trinh ngdm va nay mam. Mbi gidng déu c6 pH
t6i wu va khoang pH thich hop cho sy hinh thanh
o-amylase 1a khac nhau. Sy bién d6i cua duong
khir, tinh bot hay amylose trén 2 gidng déu phu
thuoc vao hoat tinh a-amylase trong hat. Acid
glutamic ¢6 anh huong dén hoat tinh a-amylase
theo xu hudng khéac nhau tuy vao giéng lta. Trong
khi dich cam c6 anh huong trc ché dén hoat tinh a-
amylase giita cac gidng 1a twong tu nhau. C6 thé bd
sung dich cam & mirc 7% trong khi bd sung acid
glutamic & muc 0,4% ma hoat dong cla a-amylase
1a khong c6 sy khac biét ¢ 2 gidng.
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