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AMYLAZA TRONG HAT (;l’JA MOT SO GIONG PAU TUONG
CHIU NONG VA MOT SO GIONG PAU TUONG CHIU HAN

Amylaza 1a nhém enzym thuy phan tinh bot
dugc quan tam nghién ctu tir nhiéu nim nay
trén cidc cdy luong thyc nhu lia my, lda gao,
ngd, khoai, sin, dau tuong.. a-amylaza
(EC3.2.1.1) thuy phan méi lién két 1-4 glycozit
bén trong phan tir tinh bot mot cich ngiu nhién,
giai phong glucoza, maltoza, cdc dextrin vdi
kich thuéc phan tir (KTPT) khic nhau. $-amylza
(EC3.2.1.2) thuy phan méi lién két 1-4 glycozit
cla tinh bot tir phia ddu chudi, giai phéng
maltoza. Vi vay, a- va B-amylaza déng vai tro
quan trong trong thoi ky ndy mim ciing nhu
tham gia chuyén hod hydrat cacbon & 14 trong
qué trinh s6éng cta cay [1]. San phim chuyén
hod cua chiing - cic dextrin phan tit lugng thap,
oligosacarit - tham gia vao viéc tao ap suét thim
thdu trong t€ bao va bao vé cic cdu tric cha t&
bao khoi cic tac dong cuc doan [2]. Hoat d6 ctia
céc enzym thuy phan tinh bot dugc tang cudng
duéi tac dong cua diéu kién m4t nudc trong giai
doan hinh thanh hat & cay[3]. Bang cic phuong
phap dién di hoat tinh, sic k¥ trao ddi ion, ngudi
ta da phat hién thay nhiéu dang isozym amylaza
trong 14 mam cla hat ndy mam & lda, ngd, dau
tuong, .... Nhitng isozym nay thuong dac trung
cho timg loai va c6 kha nang sit dung 1am chi thi
phén tir [1]. ‘

Trong bai nay, ching t6i nghién cttu hoat do
clia amylaza tdng s6 trong thdi gian ndy mim
cla hat giong dau tuong chiu néng M103 va anh
hudng cha nhiét do 1én hoat do nay. Trén co s&
dé, ching toi tim ra thdi diém thich hop nhat dé
tich chiét va nghién citu dién di hoat tinh
amylaza ciia cdc giong dau tuong dia phuong cé
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I - PHUONG PHAP NGHIEN COU

1. Nguyén liéu

Céc giong dau tuong (Glycine max (L.)
Merr.) dia phuong chiu néng, chiu han va céc té
hop lai duoc tréng va ti€n hanh khao nghiém tai
Trung tam nghién cdu va thuc nghiém dau dé va
Trung tam tai nguyén di truyén thuc vat. Cac
giong dau tuong chiu han 1a D6 Lang, Thda L4,
Azumpa-Gia Lai, Cic Hitu Liing-Lang Son, Tra
Linh, Cic Luc Ngan (Cic LN - con goi la Cic
vang), VX92, VX-93. Céc giéng dau tuong chiu
néng: Ba thang-Pon Ca-Chi Lang, Bac Can, Cic
Ha Bic, Cic vang rén den, Hat to-Lién Nghia-
Pic Trong-Lam Déng, Td Quy xanh B hat
vang, Tt Quy xanh, Palga (c6 nguén gdc tir Théi
Lan), M103. Cic t8 hgp lai: t6 hgp 1: M103¢,
V74¢ va MV1 (gidng lai); t hop 2: DT95¢,
TN12¢ va TD (dong lai); Té hop 3:
DT953,AK06¢ va AD (dong lai); T6 hop 4
MV1¢, Cic LN¢ va MVIC (giéng lai); T4 hop
5: DT93-giong lai clia giong 821 c6 hé gien clia
Cic LN va giéng 134 clia Nhat Ban.

2. Phuong phap

Amylaza t6ng sé dugc tach chiét nhu sau: 14

Céng trinh duoc hé tro vé kinh phi ciia Truong dai hoc Lién Hiép Quéc va Céng ty bia Kirin (Nhdt Bdn).
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mdm cla hat kho va cla hat ndy mam tir 1 dén
12 ngay dugc tach riéng, nghién nho trong cdi
chay st véi axéton hoic éte lanh (-20°C) dé pha
mang t&€ bao va loai lipit. Sau khi ly tdm, thu lay
can va chiét ti€p bang nudc, hoac bang mot
trong céc dung dich sau: dung dich NaCl 0,1 M;
Tris-HC1 0,1 M pH = 7. Sau khi 0 trong khoang
15 phiit dén 2 gid, ly tam 14y dich dé nghién ctu
ti€p bang cac phuong phap khac. Qua trinh chiét
dugc tién hanh & 4°C.

Xéc dinh hoat d6 ctia amylaza tdng s6: thanh
- phéan cta dich phan iing bao gébm dung dich tinh
bot tan 5% (tinh bot Merk); dung dich dém axétat
0,2M pH = 5,5; dich chiét enzym va nudc (hodc
dung dich dém chiét enzym). Sau khi 0 trong 30
phit & 40°C, phan tng duoc ditng bang dung dich
HCI 1 N, nhuém bang mot giot i6t 0,2% trong KI
va do & budc séng 595 nm (dac trung cho tinh bot
dugc nhuém bang i6t) [4].

Dién di hoat tinh clia amylaza: dién di duoc
ti€n hanh trén gel polyacrylamit (PA) 10% va
12,5% c6 chita SDS va tinh bot 0,5% [5]. Sau
khi dién di, gel dugc 14y ra, rita bang nuGc cit
dé loai b6t SDS va U trong dung dich dém K-
photphit c¢6 pH = 5,6 trong 30 phiit dén 2 gio &
40°C. Sau d6, nhudém bang dung dich iot 0,2%
trong KI. Vi tri nao trén gel c6 amylaza s€ xay
ra thuy phan tinh bot va cho vach trang (khong
c6 mau xanh den cta tinh bot khi tic dung véi
16t).

II - KET QUA VA THAO LUAN

1. Hoat do ctia amylaza trong hat ctia giong
dau twong M103
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Hinh 1. Hoat d6 clia amylaza trong qu4 trinh ndy mdm cta hat giéng dau twong M103:
DC-0 diéu kién binh thudng. TN-G diéu kién xir 1y 45°C trong 2 gidy

Hat cia giéng dot bién chiu néng M103
dugc sl dung dé xac dinh hoat d6 clia amylaza
tdng s6 & hat kho ciling nhu trong thoi ky nay
mam tir 1-12 ngay & diéu kién binh thudng va &
diéu kién xir 1y 45°C trong 2 gid. Cic dung dich
dém Tris-HCI 0,1 M pH = 7,0; NaCi 0,1 M pH
= 7,0, H,O pH = 7,0 dugc st dung dé chiét
enzym. K& qua cho thdy su sai khic khong
déng ké. Vi vay, ching t6i st dung dung dich
NaCl 0,1 M pH = 7,0 1am dung dich chiét dé
xac dinh hoat do clia enzym. K&t qua xac dinh
duge trinh bay trén hinh 1. Hoat d§ clia amylaza
& hat kho tuong déi cao, ting nhe khi bt ddu
ndy mam va giam han trong giai doan cudi cla
qué trinh nay. Xt 1y & nhiét do 45°C trong 2 giv
khong anh hudng dang ké dén hoat do cua
amylaza cla giong M103. Amylaza & dau tuong
(bao gébm o-amylaza va B-amylaza) dugc tim
thdy trong hat & nhitng giai doan phat trién khac
nhau [4,6]. a-amylaza dugc phét hién thdy trong
hat va c6 hoat tinh thay déi theo qua trinh chin
clia hat: xudt hién trong thoi gian diu hinh thanh
hat va giam dan dén mét han khi hat chin. Con
-amylaza duogc phat hién thdy trong hat & tat ca
cdc giai doan phat trién va ndy mam cia hat.
Hoat do clia chiing twong d6i cao va it lién quan
dén sy chuyén hoa cla tinh bot trong qua trinh
nay mam [4]. Qua d6 cho thdy amylaza c6 trong
hat kho6 va qu4 trinh ndy mam c6 thé cha yéu la
B-amylaza. B-amylaza 1a enzym tuong d6i bén
nhiét (tuy khong bén nhiét bing o-amylaza,
nhung tinh chdt nay da dwgc Totsuka va cs. [7]
str dung trong qua trinh tach chiét va tinh ché -
amylaza). Cé thé vi vay xir Iy hat & nhiét do
45°C trong 2 gid khong anh hudng déng ké dén
hoat d§ clia enzym nay.

5 7 9 11  Ngay
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Dé nghién cttu sau hon vé cdc amylaza, dic
biét 1a cac isozym cua chiing, chiing t6i da sir
dung phuong phip dién di hoat tinh cua
amylaza.

2. Thanh phan céac isozym cla amylaza clia
cac giong dau tuong trén dién di hoat tinh
cia amylaza

a. Su da dang cia amylaza ¢ ddu tuong

Amylaza téng s6 chiét tir hat khé clia céc
giong dau tuong dugc nghién cru bing phuong
phép dién di hoat tinh trén gel PA 10% cé chita
- SDS. Két qua dién di trén cic giong dau tuong
VX9-2, MV1, M103, Tra Linh, Cic LN cta vu
heé 1996 cho thdy amylaza téng s& cia cdc giéng
c6 3 bang (ky hiéu a,, a,, a; hoic a,) (hinh 2).
Tét ca cdc giong nghién citu déu c6é chung bang
a,va a,. Hau hét cic giong déu c6 bang a,. Dac
biét bang a; & Ciic LN c¢6 do dong dién di cham
hon so véi bang a, cia céac gidng con lai. Cic
LN la giéng dau twong dia phuong, hat nho, cé
thoi gian sinh trudng ngén ngly thich hop véi
cac vu trong nam, nhat 1a vu he. Trén thé gidi,
viéc nghién citu sy xuat hién clia cc isozym cla
amylaza néi chung va cua f3-amylaza néi riéng
trong hat dau twong dugc ti€n hanh tir nhiéu ndm
nay. Cic nghién ctu cia Gorman va Kiang da
phét hién thdy cdc bang AM1, AM2, AM3 trén
dién di. Trong d6, bang AM3 c6 d¢ dong dién di
nhanh nhét va dugc xdc dinh 1a B-amylaza. Hai
dang AM3 duoc phat hién thiy & cac gidng khic
nhau [6, 8].

Trong céc loai amylaza, 3-amylaza & dau
tuong dugc nghién citu ky nhédt. Ching cé kha
nang hoat hod ngay & dang don phan ti [7, 8, 9].
. Dién di hoat tinh clia amylaza trong diéu kién ¢6
SDS I thich hgp nh4t dé giai phéng enzym khoi
cdc phitc enzym-ph6i tr, chuyén thanh dang
mondémo. Bon alen cua gien B-amylaza da dugc
Hibdebrand va Hymowith (1980) [8] m6 ta trén
cd s& nghién ctu cdc giong dau twong thuin
chiing c6 tinh trang tr6i va tinh trang lan vé titng
dang isozym riéng ré cla B-amylaza béang
phuong phép lai hitu tinh va dién di amylaza. D6
la Sp1* (khong cé hoat tinh B-amylaza), Sp1*
(cé hoat tinh B-amylaza, isozym Rf = 0,36),
Sp1® (c6 hoat tinh B-amylaza, isozym Rf = 0,42)
va spl (khong c6 hoat tinh B-amylaza). Locus
Spl dugc dinh vi trén nhém lién két twong ting
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v6i nhém C2 [10]. C4c alen Spl® va Sp1° nay dé
dang dugc phat hién va c6 thé sir dung 1am chi
thi trong lai tao. K&t qua nghién citu trén cic
giong dau tuong clia Viét Nam cé thé dua ra gia
thiét rang cdc bang a; va a, tuong ing véi Spl*
va Sp1®

Hinh 2. Phé dién di hoat tinh clia amylaza téng
s clia cdc gidng dau tuong:

1-VX92; 2-MV1; 3-M103; 4- Tra Linh;

5- Ciic LN (vu h& 1996).

b. Su lién két giita amylaza va cdc tinh trang
chiu néng, chiu han

Nhim muc dich tim hiéu sy phan ly clia c4c
bang amylaza nay, hat clia cac giong dau tuong
VX9-2, MV1, M103, DT93, Ciic LN thu hoach
trong vu déng nam 1996 va vu hé nam 1997 da
duoc sir dung 1am nguyén liéu dé nghién ciu.
K&t qua da phat hién thdy giong DT93 (gidng lai
cta giong 821 c6 hé gien cua Cic LN va giong
134 Nhat Ban) c¢6 ca 2 bang a; va a, (hinh 3):
bang a; twong tng vdi Cic LN va bang a, tuong
tng v6i céc giong con lai. Dé kiém tra su 6n
dinh clia cac bang nay, hat cla cic giong DT93
va Ciic LN cua tat ca cic vu tir he 1996 dén
déng 2000 dugc nghién cttu va da cho két qua
tuong tu.

Trong mot t6 hgp lai khdc: MV1, Cic LN va
MVIC (MVIC la giéng lai cha hai giong MV1
va Cic LN), phd dién di hoat tinh amylaza cho
thdy giong MVI1C c6 bang a, tuong tu nhu &
giong Cdc LN. Bang nay 6n dinh & giong



Hinh 3. Phé dién di hoat tinh clia amylaza téng
s clla cic giong dau tuong:

1-DT93; 2-Cic LN (vu dong 1996); 3-VX92;

4-MV1; 5-M103; 6- DT93 (vu he 1997).

12 3 4

MVIC trong cdc vu doéng 2000, he 2001,
dong2001. Trong d6, céac t6 hgp lai M103, V74,
MV1; DT95, TN12, TD; DT95, AK06, AD déu
c6 hoat tinh amylaza va chi xu4t hién mét bang
laa,.

Pé tim hiéu méi lién quan giita cdc bang
amylaza va cac tinh chiu néng, chiu han, hat ciia
cac giong dau tuong dia phuong chiu han nhu

‘D6 Lang, Thia L4, Azumpa -Gia Lai, Cic Hitu

Liing-Lang Son, VX-93 va cla cic giéng chiu
néng: Ba thang-Don Ca-Chi Lang, Bac Can, Ciic
Ha Béc, Ciic vang ron den, Hat to Lién Nghia-
Dic Trong-Lam Pong, Ti Quy xanh B hat
vang, Tt Quy xanh, Palga da dugc nghién citu
trén dién di hoat tinh amylaza. Két qua cho thay
phén 16n céc giong dau twong dugc nghién cifn
déu c6 hoat tinh amylaza va déu cho bang a,.

~ Bang a, khong phdt hién thay trong hat ctia cic

giong dia phuwong chiu han, nhung phat hién
thdy trong cic hat clia cac giong: Bic Can, Ciic
Ha Bic, Ciic vang ron den, Palga (hinh 4). Day
12 cdc gi6ng chiu néng c6 kich thudc hat nhd
(7,5g/100hat -> 10,5g/100hat) vi ¢6 thdi gian
sinh trudng ngén ngay.

5. 6. 7 8

Hinh 4. Phé dién di hoat tinh clia amylaza tdng s6 cla cdc giong dau tuong:
1-Béc Can, 2-Ciic Ha Bac; 3-Cic vang ron den; 4-Hat to Lién Nghia-Dic Trong-Lam Déng;
5-Palga; 6. Tt Quy xanh B-Hat vang; 7-MV1-C; 8- DT93 clia vu dong 2002.

Trong 32 giong va cic t6 hop lai duoc .

nghién ctu, cic giong Cic LN, Bac Can, Cic
Ha Bac, Cidc vang rén den, Palga va MVIC Ia
cé bang a; (twong ing Spl®), con tat ca cic
giong khac déu c6 hoat tinh B-amylaza thé hién

& bang a, (twong tng Spl®). Dac biét, giong
PT93 c6 déng thdi ca hai bang a; va a,. Cin
phai nhan manh rang: hai giong DT93 vaMV1C
déu 1a con lai, nhung da dugc chon loc va thuan
hod nhiéu nam, vi vay cé tinh trang 6n dinh,
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khéong phan ly va dugc dua ra dé 1am giong
trong dai tra vao vu hé. Két qua nghién citu cho
thdy su xudt hién clia bang amylaza a; c6 thé 1a
tinh trang troi va lién két v4i tinh chiu néng, hat
nhé, thdi gian sinh trudng ngdn ngdy. Nhiing
nghién citu gin day cua Cregan va cs. [10] vé
ban d6 gien lién két cla dau tuong cho thdy
locus Spl ndm trén ciing mo6t nhém lién két véi
locus mau hoa tim (T) va cac locus diéu khién
thoi gian sinh trudng (E). Nhu vay, chiing ta ¢
thé sir dung bang a; nhu chi thi dé chon loc theo
huéng thich tng véi khi hau ndng, thoi gian sinh
trudbng ngan ngldy dé tao giong tréng xen vu
trong vu he.

Trong nhitng nam gan day, van dé phan lap
tdch dong va biéu hién gien ma hoa B-amylaza
cta dau twong ciing nhu tim hiéu tinh chat cla
enzym nay da dugc dac biét quan tdm nghién
ctru. Gien ma hod B-amylaza nguyén ven da
duoc phan lap, xac dinh trinh tu, nghién ciu su
biéu hién cling nhu cdu tric bac ba va cic tim
hoat tinh [7, 9, 11]. Morita va cs. (1976) [12] da
phat hién thdy hai thanh phan cla B-amylaza
trén sic ky trao déi ion, nhung c6 cling khéi
luong phan tir (KLPT) va thanh phan axit amin.
Ji va cs. (1990) [13] da nghién citu vé vi tri clia
. céc axit amin thay déi gifta cdc isozym cilia B-
amylaza trong d4u tuong. Totsuka va Fukazawa
(1993) [7] da tié€n hanh so sinh B-amylaza cia
giong Bominori dugc tich dong va biéu hién
trong E. coli v6i B-amylaza duoc tich tir dich
chiét clia hat clia cling giéng dau tuong nay. Tac
gia da nhén thdy chiing c¢é cung KLPT trén SDS
PAGE, nhung khdc nhau trén dién di dang dién:
B-amylaza biéu hién trong E. coli c6 mot vach
v6i pl = 5,28, con B-amylaza tdch tir dich chiét
cta hat ¢6 5 isozym vdi pl 1an luot 1a: 5,0; 5,15;
5,2;5,3; 5,32. Nam vach isozym ¢4 d¢ dam nhat
khic nhau. Tac gia dd gia thiét vé su da dang
clia cdc ban sao gien amylaza trong bo gien cla
dau tuong.

Dé hiéu sau hon vé ban chat phan tir, kha
ning di truyén céc alen tuong ing vdi cic vach
isozym, ciling nhu su lién két véi cdc gien khéc,
can nhitng nghién citu sau hon nhu: st dung
khéng thé khang B-amylaza dé kiém tra do déng
nhét cia cdc vach, nghién citu kiém tra lai su di
truyén va phan ly tinh trang & cac thé€ h¢ F1, F2,
F3 mot cach c6 hé thdng; nghién ciru su lién két
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cta tinh trang nay véi cdc tinh trang dac biét
khic cia mot s6 gi6ng dau tuong chiu néng
(thdi gian sinh trudng rdt ngén, hat nhd...).
Ngoai ra, tich chiét va tinh ch& B-amylaza tir
dich chiét ctia cdc giong Cic LN, Béc Can, Cic
vang ron den, Palga, MV1C, DT93 dé nghién
cttu so sdnh v€ hoat tinh, thanh phédn axit amin
va cdu tric khong gian cuia cac isozym... cling 1a
vén dé rét c6 ¥ nghia khoa hoc.

III - KET LUAN

Hoat d6 cha amylaza cua giong dau tuong
chiu néng M103 tuong d6i cao trong hat kho,
tang nhe trong qué trinh ndy mdm va gidm han
trong giai doan cudi clia qud trinh nay. Nghién
cttu hat ctia 32 giong dau tuwong dia phuong cé
kha nang chiu néng, chiu han va cic t8 hop lai
cho thdy tdt ca cic giéng déu cé hoat tinh
amylaza trén dién di hoat tinh amylaza. Chiing
t6i da phat hién thdy hai bang a, va a,khic nhau
giita cac giong dugce nghién ctru: Cic LN va céc
giong lai ctia né (BT93, MV1C), Bic Can, Ciic
Ha Bic, Cic vang ron den, Palga déu c6 bang
a;, cic giong con lai c6 chita bang a,. Pac biét,
giéng DTI3 c6 ca hai bang a, va a,. Theo ching
toi, cdc isozym nay cé thé sir dung nhu chi thi
phan tir cho Ciic LN trong lai tao chon gidng.
Tuy nhién, cdn nghién citu sau hon vé€ ban chat
phan tir clia chiing.
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AMYLASE IN SOME DROUGHT TOLERANT AND HEAT TOLERANT
SOYBEAN CULTIVARS

TRAN THI PHUONG LIEN, HUYNH THI THU HUE,
NONG VAN HAIL LE THI MUOI, TRAN DINH LONG
B SUMMARY

The amylase activity in the heat tolerant soybean cultivar M103 shows to be significant in mature seeds. It
increased slightly during the germination and declined at the end of the germiniting phase.

The studies of the mature seeds from thirty-two drought tolerant and heat tolerant soybean cultivars and
inbred lines showed both B-amylase electrophoretic patterns and enzyme activity. Two putative B-amylase
isozymes a; and a, bands found would be useful to distinguish in soybean cultivars. The heat tolerant
cultivars-Cuc LN and its hybrid lines (DT93, MV1C), Bac Can, Cuc Ha Bac, Cuc vang ron den, Palga had the
a; band. The a, band was observed in the seeds of the other cultivars. The hybrid cultivar DT93 specially

contained both the a, and a, bands. These isozymes could be used for the selection of codominant inheritance
of the local cultivar CucLN.

Ngay nhdn bai: 16-1-2003
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