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S BIEN BOI HOAT DO ENZIM PROTEASE, LIPASE VA
AMYLASE CUA HAT DAU TUONG NAY MAM TRONG
BPIEU KIEN THIEU NUOC

DINH TH] VINH HA, NGUYEN VAN MA

1. MO PAU

Céy déu tuong (Glycine max (1.} Merr.) 1a m{t trong nhitng cdy luong thye, céy léy dau
quan trong. V&i ham lugng protem lipit cao: protein chiém dén trén 40%, lipit chiém dén trén
20% [3], cay dau tuong la cay chién luge giai quyet nan doi protein va dam bao an ninh luong
thue & cdc nuoc dang phét trién, nhit 1a trong giai doan hién nay, vin dé khiing hoang lwong
thyre dang dién ra rit nghiém trong trén toan cau.

Qué4 trinh niy mim ciia hat déu tuomg la mt giai doan quan trong trong chu trinh sbng cila
thye vat dé dam bao duy tri sy sdng va tao co s¢ ban diu cho mot cg thé mai. Trong qua trinh
: nay, té bao hut nudc rit manh, mét loat céc enzim duge hoat hoé, tong hgp ADN va cic chit
ma&i trén co sé phan glal cac chit dur trit proteln lipit, hydratcacbon... Vi vay, ¢ thoi ki nay, cdce
enzim phan giai ¢4 vai trd quan trong trong qua trinh trao d6i chit gitp cho hat chuyén tir trang
thdi ngu nghi sang trang thai moi. Sy chuyén trang thai nay cia hat phy thude vao tucmg quan
giira hai tinh chét sinh 1{ 1a lyc hat nuoc manh cua hat ndy mdm va kha nang chiu han ciia chung
Nghién ctru bién d4i hoat do mdt sb enzim & hat nay mam trong didu kién thiéu nuéc co thé tim
hiéu 15 hon ban chét sinh li cia qua trinh nay va do d6 c6 tim quan trong dac biét ca vé mat If
luan va thyec tién.

Trong nghién ciru nay, ching tdi tim hiéu sur bién d6i hoat d6 cla cdc enzim protease,
lipase, amylase trong hat ddu trong khi cho ndy mam trong dung dich sucrose (la diéu kién thiéu
nuée), so sanh vai doi chimg 1a cho hat ndy mam trong nude cat (1a dieu kién di nudc).

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u

Céc gidng dau tu0'ng dugc sir dl,mg trong nghién ciru la: DT 84, DT 96, DT 2001, DT 2002
do Trung tdm Tu vén va Chuyén giao Tién bd ki thuat - Vién Di truyén Néng nghiép Viét Nam
cung cip.

2.2. Phuong phap

B4 tri thi nghiém trong dung dich duéng dura theo phuong phap cia Volcova [9] va cai tién
clua Nguyen Huy Hoang [2]. Gieo hat dau tuong vao cac khay thi nghiém trong dung dich
sucrose nong d¢ 10,8%; tuong duong ap suit 9 atm (diéu kién thiéu nudc) va trong nudc cit
(diéu kién 0 nudce). Xac dinh cac chi tiéu nghién it vao ngay thir 1, 3, 5 va 7 sau khi gieo.

Hoat d6 enzim amylase xac dijnh theo phuong phap Rukhliadeva Geriacheva [4].
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Hoat d6 enzim protease dugc xac dinh theo phuong phép chuén d6 foocmaldehyt [1].
Hoat d§ enzim lipase xac dinh theo Pham Thj Trén Chéu [1].

3. KET QUA VA THAO LUAN

3.1. Sur bién ddi clia enzim protease trong ditu kién thiéu nwéc
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Trong hat ddu turong niay mim, protease phan giai protein dy triy thanh céc san [::hém cd
khéi lugng phan tir nho nhu axit amin, chudi polipeptit, ddy 1a nguyén li¢u kh&i dau tong hop
nén cdc protein cau tric va cac loai protein chire ning khdc.
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Két qua nghién ciru vé hoat do protease duge trinh bay trong hinh 1.1, 1.2 va 1.3. Hoat d6
enzim protease ting din tir ngay 1 dén ngay thi 7 sau khi gieo & ca 16 thi nghiém va 16 déi
chimg. Ham lugng protein & hat ddu twong cao, do do, trong qua trinh nay mam sy phin giai
protem du trir dién ra rat manh ngay & pha thdm nuée. Hoat db protease tang cao trong qua trinh
ndy mam dong thdi vai luong protein dy trit duge phén gidi ngay cang nhiéu, cung cap nguyén
lidu so cdp va ning lugng cho mam déu tuong tong hop cac vat chat mai. Két qua nay ciing
khing dinh chidu huéng bién dbi hoat dd enzim protease trong nhirng nghién ciru cia Trén Thj
Phuong Lién, hoat d6 enzim protease trong hat nay mam dat dinh cao vao ngay nay mam thir 6
dén tha 8 [3).

Trong diéu kién di nudc hoat d6 protease ciia cdc gidng ddu tuong bién dbi khac nhau &
ngay 1, 3 va 5; khac nhau khong dang ké & ngay 7 (trir DT 2002). Hinh 1.1 cho théy hoat df cia
protease & DT 84 rit cao ngay sau khi gieo, day la dleu kién thuan lgi thic ddy sy phan giai
protem dién ra nhanh chéng, cung cap nguyén liéu so cdp va ning lugng cho hat ndy mém. DT
96 c6 hoat d§ enzim cao & ngay 5 va 7, su bién d6i manh m& nhén thdy & ngay thir 5 sau khi
gieo. Hoat d6 enzim ndy & giong DT 2001 ting manh tir ngay thir 3, trong khi d6 ting it ¢ DT
2002.

Khi thiéu nwée, hoat d6 protease c¢d sy bién dbi khac so véi dbi chitng. Pudng cong bién
dbi hoat dé protease trong hinh 1.2 cho théy, DT 84 c6 hoat d cao & ngay nhirng ngay déu, dat
cyre dai vao ngay thir 3, gidm xudng khong dang ké vao ngay 5 va tang 1én vao ngay 7.DT 2001
c6 hoat 4o protease thap nhit trong cac glong du tuong thi nghiém & ngdy 1, 3 va 5 trong khi
DT 96 tang 1én nhiéu trong diéu kién thiéu nude va dat két qua cao & ngay 7.

Diéu kién thiéu nude 1am giam hoat dd protease va dat tir 41 dén 92% so véi dbi chimg
(hinh 1.3). Mbi trudng ap suét thim théu cao lam giam ham luong nudc tu do bao quanh gbe
mang dién cua protein enzim trong té bao chat cia mam dau twong din dén giam hoat d6 cua
protease. 0 da s0 cac gidng d4au twong sw chénh léch giira déi chimg va thi nghi¢m nhiéu nhét &
ngy 5. Chc gibng dau tuong khic nhau c6 sy chénh léch hoat d3 enzim giita dol ching va thi
nghlem khac nhau. Khi thleu nude hoat d§ enzim cia gibng DT 2001 gidgm xudng nhleu nhét,
cla glong DT 2002 giam xudng it nhat & hau hét cic ngay thi nghiém. Su khac nhau vé hoat 4o
enzim giita cac gidng ddu tuong vi gilfa cic ngay thi nghiém la do sy da dang v& protein va
isozyme clia céc protease & cac gidng dau twong [31.

3.2. Swr bién ddi cda enzim lipase trong didu ki¢n thiéu nuéc

Hat déu twong chira trén 20% lipit, boi vy khong chi la cay cung cép protein, dju twong
con la ciy lay dau quan trong. Trong hat chira dau lipit du trir va triaxyl — glixerol dugce luu gilt
trong cac céu truc chuyen hoa. Khi hat ndy mam, cac chat nay thuomg duge phan gidi theo con
dudng P~ oxi hod va di vao con dudng glioxilic, san phim cla qua trinh nay di vao phan bao
tan dé tong hop va tich luy cac chat méi.

*Hinh 2.1 cho thiy, khi dd mréc hoat 46 lipase tang din tir ngay 1 dat dinh cao & ngay 3
(DT 96 va DT 2002 dat cuc dai & ngay 3 va gilt én dinh dén ngay 5 hodc dat cuc dai & ngay 5
(DT 84 va DT 2001) va déu giam xudng & ngiy 7 sau khi gieo. Yon-Hui Lin va cdng su khi
nghién ciru v& su phén gii lipit trong hat diu tuong ndy mim di khing dinh hoat d0 lipase dat
~ dinh cao tir ngay 5 dén ngay 7 sau khi gieo [8].

Didu kién thidu nudc 1am hoat do enzim dat cyc dai cham hon khi di nude & mét sb giéng
diu tuong, két qua & hinh 2.2 cho thiy, hoat d enzim ting tir ngay 1 dat cuc dai vao ngay 5,
hoat 5 lipase cao nhét & DT 84, tiép d6 1a DT 2001, thdp nhat & DT 2002 va DT 96.
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Khi thleu nudée hoat d§ enzim lipase ting cao hon khi du nude, hoat 8 enzim cha hat dau
tuomg nay mam trong 16 thi nghlem cao hon va dat tr 100 — 235% so voi 16 ddi chimg. Qua céc
ngay thi nghiém, hoat d enzim tang nhiéu nhit & giéng DT 2002, ting it nhit & DT 96 (ngay 1,
3); DT 2001 (ngay 5) va DT 84 (ngay 7). Hayat El Maarouf va cdng sy khi nghién citu vé hoat
tmh va biéu hién gen trong diéu kién thiéu nuéc ciia enzim phospholipase D & hat dau dila nay
mam da khing dinh: hoat tinh enzim phosphohpase D tang 1én khi gip han, sy ting nhiéu hon &
gidng nhay cam véi nudc, va tang it & gidng chju han. Su tang hoat d§ cua lipase dugc diéu
chinh & mirc phién mi cua gen quy dmh mi hod enzyme, sy biéu h1¢n gen manh hon duoc didu
chinh & mirc d§ han trung binh & glong chiu han kém, ngugc lai gibéng c6 kha nang chju han thé
hién sur kién dinh ciia gen trong diéu kién thiéu nwéc [7].
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Nghién ciru ciia Bastiaan va cong su cho biét cac lipase & thuc vat cé nhidu loai va khong
déng nhét, su khac nhau giita cac ddng phan c6 lién quan dén cac phan {ng chong chju riéng
biét. Ph05phollpase D va san pham cua nd, phosphatidic acid, cé y nghia trong sy truyen tin higu
khi cdy bj stress va anh huéng dén tmh chat cta lipit mang Khi gip han, hoat tinh cla enzim
lipase trong 14 dfu tuong tang Ién gip 2 1an trong 4 ngdy diu cda han va quay lai trang thai nhu
d5i ching sau 3 ngay tudi nudce tré lai [6].
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3.3. Sy bién d6i ciia enzim o- amylase trong didu ki¢n thidu nwéc

Amylase thugc nhom enzim hydrolase xiic tic cho céac phén (ng thiy phan c4c loai co chit:
tinh bot, glycogen, polysacarit khac. Amylase duge biét dén ¢6 3 loai: a-amylase, B-amylase va
glucoamylase. Trong qué trinh dong vién chit dir trir & hat ndy mam tinh bjt thuomg dugc st
dung dé phan gidi thanh nguyén lig¢u ddng hoa SO cip va cung cip néng luqng Enzim cha yéu
xuc tac chuyén héa tinh bt thanh duong cung cép cho qua trinh hé hip va sinh trudng cna cly
mam khi chua c6 14 va r& hoan thién 1a a-amylase O dau tuong, amylase hoat dong rét manh
ngay & giai doan hinh thanh hat [3] cu tric clia cc o -amylase & ddu tuong ciing rit khac nhau
[5].

Hinh 3.1 trinh bay su bién dbi hoat dé o- amylase trong g1a1 doan nay méim ciia ddu tuong.
Hoat d% o - amylase ting din tir ngay thir 1 dén ngiy tha 5 va giam xuong & ngay thir 7 sau khi
gieo. Ngay 1 hoat d§ a- amylase cia DT 84 thip so vdi céc glong khac, ngiy 3 va ngay 5 hoat
d§ a- amylase cua cac giong dau tuvong khac nhau r5 rét. Sy giam hoat d6 o- amylase & ngay 7
di&n ra rit r5 thé hién bang 4 déc trén hinh biéu dién. Duoi tac ddng cia cac phytohormon (dac
biét 1a gibberellin) sy tong hop a-amylase duogc kich thich manh theo con dudng phu thuge Ca™
va khéng phy thuge Ca* Trong hat ddu twong hydratcacbon dugce tich luy chu yéu la nhom
oligosacarit raffinora, nhom ndy dong vai trd quan trong dé bao vé cic cau tric té bao. Khi nay
mam sy phén giai chit dyr trir trong hat tang dén, tir khi bt déu sy hiit nurée manh caa hat, dén
khi céc chit du trir duge dong vién t8i da 1a co s& xdy dung céc thanh phin cia co _quan dang
lém. Sau dé qua trinh nay giam din cung véi su giam luwong chit dy trix trong hat, mdm non bét
dan sy 18 thudc vao lugng chét dy trit d& bét diu cudc song ty dudng [3].

MB&i trudmg ap suat thim thAu cao anh hudng khéc nhau dén sy bién dbi hoat d8 enzim nay
¢ cac glong d4u trong. Hinh 3.2 cho thdy: khi gap han hoat 3¢ ¢- amylase cia DT 84 cao hon
cic gidng khic ngay & thoi diém 1 ngdy sau khi gieo, mic du khi di nwée, hoat 46 cia enzim o-
amylase cia giéng nay thip hon cac gidng khac. C6 thé DT 84 kha ning thich @ng cao véi diéu
kién han va ¢ cic phan tmg hoa sinh thuén loi cho té bao chit ting 4p suat thim thiu nhanh
chong.

Khi thiéu nrréc hoat d6 cua o- amylase trong mim d4u tuong sém dat duge gia trj cao hon
khi di nuée, DT 84 dat cyc dai ngay ¢ ngdy 3. Sy phén gidi tinh bdt thanh cac monosacarit va

céc dang du‘orng tan lam tang ap suat thadm théu trong té bao chét, gitp cho hat 14y duge nudc tir
mbi trurdng 6 4p sudt thdm thiu cao.

Pidu kién thiéu nwéc lam ting hoat d6 u- amylase trong mim dau twong tir 105% dén
336% so vai ddi chlrng (hinh 3.3). Trong 16 thi nghi¢m, hoat d¢ 1a - amylase cia DT 84 tang
ngay O ngay | va glam xuong cham ¢ ngay 7 nén chénh Iéch so vdi d6i chimg tang cao hon rét
nhiéu so véi cac gidng khac (336%). Trong khi chi s6 nay & DT 2002 tang chim hon, sy chénh
léch so véi dbi chirng thap hon rét nhidu so v6i DT 84. Su bién ddi cua hoat d¢ a- amylase & DT
2001 ciing tuong ty v&i su bién ddi cia DT 84.

3.4, Ti 1§ ndy mim ciia dau twong trong diéu kién thiéu nwrde

Qud trinh nay mam cia hat diu tuong bat dau bﬁng sy hiot nude va truong nudc cua hat,
lugng nwde tdi thich cho sy ndy mdm bang 50 — 60% khdi lugng caa hat. Khi gieo hat trong diéu
kién &p suét thim thiu cao, nhimg hat nay mim duoc 1a do ching cé sirc hut nuée 1én hon sirc
hiit ciia méi truomg. Nhitng gidng dau tuong cé ti 1€ ndy mdm cao trong mdi trudmg thiéu nuée
1a nhitng gibng c6 nhimg bién d6i hoa sinh thudn lgi hon cho viéc ting 4p sudt thAm théu trong
té bao chét, nén chi tiéu ti 1& ndy mim phan anh kha néng chiu han cia cay.
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Bang 1. Ti I§ nay mam cua dau tuong trong dung dich sucrose

Gidng S6 hat nay mam (yf_so v:é’i
Déi chimg Thi nghiém doi chimg
DT 84 19,33 + 0,33° 13,00 £ 0,00° 67,24
DT 96 19,00 + 0,58 5,67+ 0,67° 29,82
DT 2001 19,00 + 0,58° 13,67 + 0,33 71,93
DT 2002 18,67 + 0,88* 6,67 + 0,88 35,71

S6 ligu trong mdi cot kém theo cdc chir cai gidng nhau thé hién sy sai khac khong c6 ¥ nghia thong
ké; cdc chit ci khac nhau thé hién sy sai khac ¢é ¥ nghia théng ké vdi do tin cdy o= 0,05.

Két qua nghién ciru vé ti 1¢ nay mam dugce trinh bay trong bang 1 glong DT 84 va DT 2001
c6 ti I¢ nay mam cao hon gibng DT 96 va DT 2002. Két qua nay gop phén khing dinh nhimg
bién dbi hoat dd enzim protease, lipase va amylase ctia hai gidng dau twong DT 84 va DT 2001
14 nhitng phan {mg thudn lgi cho viée chéng chiu véi stress nude cila modi trudng,

4. KET LUAN

Hoat do protease trong hat ddu twong ting dan trong théi gian nay mim, cao nhét & ngay
thir 7 sau khi gieo. Khi thiéu nuée hoat d protease giam so véi doi chimg.

Hoat d¢ llpase ting cl'an tir ngay thir 1 dén ngay thir 5 sau khi gieo va giam xubng & ngay
thir 7. Trong diéu kién thiéu nudc hoat tinh lipase ting so vdi doi ching, dat dén gia tri cuc dai
chim hon va ciling giam xudng chdm hon & ngay 7 so v&i khi di nurge.

Enzim amylase c6 hoat d ting din tir ngdy 1 dén ngay 5 sau khi gieo, giam xudng & ngdy
7, hat ndy mam trong di€u kién ap suat tham thau cao c6 hoat d§ enzim cao hon hat nay mam
trong nudc cat. Khi thiéu nudc, hoat tinh amylase ting so vé&i doi chung, som dat duge gia tri
cao, song suy giam chidm hon & ngay 7.

DT 84 va DT 2001 ¢6 su bién déi hoat d6 enzim thuan loi cho qua trinh ndy mam va cho sy
chong chiu vdi stress nudec.,
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SUMMARY

ALTERATION OF ACTIVITY OF PROTEASE, LIPASE, AMYLASE IN SOYBEN SEED
GERMINATED IN WATER DEFICIENT CONDITION

Germination is initial process in plant life cycle. The first event in the germination
sequence is imbibition and biochemolysis provision in seeds. In this state, hydrolizing enzyme
play an important role. In this research, soybean was hydroponically planted in distilled water
and in sucrose solution at 10,8% (equivalence 9 atm}. During geminaton stage the activity of
protease, lipase and amylase enzymes was measured at 1, 3, 5 and 7 days after planting. Protease
increased gradually and reached the peak at 7 days. The increase was much higher in planted in
distilled water, and enzyme activity was changed differrently between the cultivars. Lipase
activity had been increased since the gemination had started to 5™ day, and decreased at 7" day.
The activity of lipase in plants planted in high osmatic presure (in sucrose solution) was
increased more readily and higher than those in plants in distilled water. Lipase activity altered
differrently between cultivars that differred in their tolerance to drought. Amylase and lipase
activity had the same tendency of the change:, increased from the 1%to 5™ days and decreased at
7" day.Thus, the alteration of enzyme activity was differred in planted condition and cultivars.
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