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DPAC PIEM HINH THAI, GIAI PHAU, HOA SINH VA MA VACH DNA CUA
HAI MAU PAU NHO NHE THU TAI YEN BAI VA HA GIANG
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Dau Nho nhe (Vigna umbellata) con goi 1 ddu gao dugc biét dén 1a loai cdy cung cip dinh dudng
cho nguoi va dong vat, ddng thoi 1a loai cdy phan xanh phu dét t6t ddi voi doi nui. Cay, 14 non va
qua non dugc dung lam rau an hat. Ddu Nho nhe thu tai tinh Yén Bai (NNO1_YB) va tinh Ha
Giang (NN02_HG) thudc dang than bo, leo, trén than c¢6 nhiéu 16ng to nham. La c6 3 14 chét, hinh
qua tim c6 16ng to nham. Hoa mau vang va tu nd ¢ nach. Vung gen 1TS2 cta 2 gléng déu Nho nhe
thu tai tinh Yén Bai va Ha Giang c6 kich thudc 480 bp; d6 twong ddng di truyen cua 2 glong dat
99,8% va co sy khac nhau tai 3 vi tri nucleotide. Ham lugng protein tan tong so cia 2 mau dau
Nho nhe NNO1_YB va NN02_HG lan luot dat 30,3 va 30,0 mg/100 g hat. Hoat tinh a-amylase c6
trong mam hat dau Nho nhe cta 2 mau NNOI_YB va NN02_HG sau 3 ngay lan luot dat 1,2 va 1,0
U/mg. Hoat tinh protease trong mam hat dau Nho nhe cta 2 mau NNO1_YB va NN02_HG sau 3

ngay lan lugt dat 2,2 va 2.1 U/mg.

T khéa: Ddu nho nhe, ma vach DNA, ITS2, a-amylase, protease

MO DAU

bau Nho nhe (Vigna umbellata) con goi la
dau gao, duoc biét dén 1a loai thuce vat thudc
ho d4u, phin bd da dang, thich nghi tét voi
cac loai mdi truong cé nhiét do nong am dén
can nhiét d&i va khi hau 6n hoa. BDau Nho nhe
phan bé ¢ mién Nam Trung Qudc, mién Bic
Viét Nam, Lao, Thai Lan va An D0. Pau Nho
nhe c6 tén khoa hoc la V. umbellata var
gracilis d3 dugc phat hién 1an dau tién & An
Do [5]. Saravanakumar va cong su (2003)
[10] da thuc hién cac nghién ctru vé di truyén
va mobi quan hé vé sinh théi, dia Iy cia mot s6
loai dadu Nho nhe. Nam 1996, De Carvalho va
cong sy nhan thiy ham luong protein cua cac
loai ddu Nho nhe hoang dai nhu Vigna minima
cao hon so v6i cac dong canh tac, vi vay cac
loai hoang dai ¢6 tiém niang dé cai thién ham
lugng protein, ning cao chat luong gidng.
Ngoai ra, ham lugng axit amin téng sd co
trong dau Nho nhe rat tot cho con ngudi [5].

O Viét Nam, cic nghién ctru vé cay dau Nho
nhe chua dugc cong bd nhiéu. Pic biét, viéc
nhan biét mot sé gidng d4u Nho nhe chu yéu
dua vao phuong phap hinh thai. Tuy nhién,
phuong phap nay thuong gap tré ngai khi vt
liéu nghién ctru da dugc xur ly thd hodc mot
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phan. Hebert va cong su (2003) [7] cho thdy
md vach DNA la mét trong nhimg phuong
phap duoc sir dung dé xac dinh loai. Mot s6
ving DNA trong hé gen nhéan va gen luc lap
da duoc st dung dé xac dinh cac loai thuc
vat. rDNA nhan 1a mot hé théng da gen ma
héa cho cic chudi rRNA vira bao thi vira da
dang khi phan biét cac loai gan. Trong nhan
ctia té bao, rDNA duoc sap xép thanh cac don
vi ngiu nhién, bao gdbm DNA mi hoa RNA
ribosome 18S; 5,8S; 28S va luan phién gilta
cac chudi khong ma hoa ITS1 va ITS2 (cac
ving dém dugc chuyén tiép bén trong) ndm &
hai bén cua gen 5,8S [6] [7] [8] [9] [10] [11]
[12] 013]. Cac chudi ma hoa cia ba gen
rDNA 18S; 5,8S; 28S bao thu hon so véi cac
trinh tu cua ITS1 va ITS2. Hién tai, ving ITS
cua bd gen nhan dugc coi la mot trong nhing
cong cu hitu ich nhat dé xac dinh va danh gia
tién hod thyc vat [12].

Trong bai bao nay, chung toi tién hanh nghién
ctru str dung mi vach DNA dé nhan dién mau
dau Nho nhe thu thép ¢ Yén Bai va Ha Giang,
phan tich dic diém hinh thai, giai phiu, hoa
sinh ctia cac mau dau Nho nhe thu thap duoc.
VAT LIEU VA PHUONG PHAP

Vit liéu: Mau gidng dau Nho nhe thu tai tinh
Yén Béai (NNO1_YB) va Ha Giang (NN02_HG)
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duoc str dung dé nghién ctru ddc diém hinh thai,
héa sinh va phan lap DNA barcoding.

Phuong phap:

Viéc xac dinh cac mau giéng dau Nho nhe
duoc thyuc hién theo phuong phap cia Nguyén
Tién Ban (2013) [1] va Pham Hoang Ho
(1999) [2]. DNA tdng s6 dugc phan l1ap tir 14
non dua trén phuong phap cia Shaghai va
cong su (1984) [11]. Khuéch dai ving gen
ITS2 bang phan tmg PCR véi cip mdi duoc
téng hop theo Kress va cong su (2005) [8].
Kich thuéc mdi va trinh ty mong mudn cua
doan DNA khuéch dai dugc mo ta theo bang 1.
Hdn hop phan tng PCR (tong thé tich 25 pl)
gom: 12,5 pl master mix (2X); 0,5 pl moi mdi
loai (10 pmol/ul); 1,0 ul DNA khuén (10
ng/ul); 9,5 ul nudc cat. Phan ing PCR duoc
thyc hién theo chuong trinh: 94°C/4 phut; 35
chu ky (94°C/30 gidy; 55°C/30 gidy; 72°C/45
gidy); 72°C/10 phut va giit & 4°C. San pham
PCR duogc dién di trén gel agarose 1,0% va
duoc tinh sach theo kit tinh sach cia hang
Qiagen (Venlo, the Nethelands). Trinh tu
DNA duoc xac dinh trén may doc trinh tu tu
dong ABI PRISM 3100 Avant Genetic
Analyzer. Trinh tg nucleotid cua gen duoc
doc trén phan mém BLAST va DNAstar.

Pinh lugng protein tan: 0,05 g mau hat dau
Nho nhe da sdy kho tuyét d6i duoc chiét qua
dém bang 1,0 ml dém photphatcitrat (pH 8,0).
Ly tam 12000 vong/phut trong 30 phut ¢ 4°C
(13p lai 3 1an) thu dich trong va dinh mirc 1én
5 ml. Ly 0,25 ml dung dich miu b6 sung 2
ml dung dich C lic déu trong 10 phut va bd
sung 0,25 ml dung dich folin Ciocalteau (1:1)
dé 30 phut (phan ung chuyén tir vang sang
xanh da troi) va do & bude song 750 nm.

Xac dinh hoat tinh a-amylase tur mam hat dau
Nho nhe bang cich do ham lugng duong
glucose giai phong khi thuy phan tinh bot boi
enzyme theo phuwong phap ctua Miller (1959)
[9]. Luong duong giai phong dugc xac dinh

béng cach do do hép phu ¢ 540 nm, dya vao
cudng d6 mau tao phirc véi thude thir.

Xac dinh hoat tinh protease tir mam hat dau
Nho nhe bang phuwong phap ciia Anson va
phén ung mau dugc do ¢ budc song 750 nm
dua vao cuong d6 mau tao phuc voi thude
nhuém Folin Ciocalteau [4].

KET QUA VA THAO LUAN

Pic diém ciia ving gen 1TS2 phan lap tir
hai miu dau Nho nhe NNO1_YB va
NNO02_HG

Hai méu gidng ddu Nho nhe thu tai Yén Béi
va Ha Giang dugc nhan dién béng ma vach
ITS2. Tién hanh tach DNA tong sd tir mam
cay dau Nho nhe dugc kiém tra chét luwong
bang phuong phap dién di trén gel agarose va
do quang phd, két qua DNA thu dugc dam
bao chat lwong cho phan ng nhan gen. Ving
gen ITS tr cady ddu Nho nhe dugc phan lap
bang phan tmg PCR tir DNA hé gen sir dung
cdp modi ddc hiéu trong bang 1. Sau khi dién
di kiém tra, san pham PCR thu dugc co kich
thuéc khoang 480 bp (Hinh 1) Uing véi gen
vung ITS tir cady ddu Nho nhe twong ung voi
mAu thu tai tinh Yén Bai va tinh Ha Giang.
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Hinh 1. Hinh anh dién di sin pham PCR
tir khuén DNA tong so cua ddu Nho nhe
3. Gen ITS2 tur dau Nho nhe NNO1_YB, 4: Gen

ITS2 tir ddu Nho nhe NNO2_HG, M: DNA marker
Vung gen ITS cua dau Nho nhe thu tai tinh
Yén Bai va tinh Ha Giang dugc xac dinh trinh
tu nucleotide trén may giai trinh tu tu dong
ABI PRISM 3100 Avant Gentic Analyzer co
kich thudc 1a 480 nucleotide (Hinh 2).

Bang 1. Thong tin vé cdp moi nhan viing ITS2 sir dung trong nghién ciru

Tén moi Trinh tu (5'>3)

Nhiét do gsf'm moi San phiAm du kién

P1F ATGCGATACTTGGTGTGAAT
P1R GACGCTTCTCCAGACTACAAT

55°C ~ 500 bp
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ATGCGATACT TGGTGIGRAT TGCAGRATCC CGTGAACCAT CGAGICTTIG ACGCAAGITG
CGCCCRAAGC CACTAGGCCG AGGERCACGCC TCATCCCCAT
CCATCGIG GTTGETCGRA
GCAAAC GCTCERAGACC

GEC AGRARGCAAA

ARTCGCGEAG GCTCGRCAAT CCAATCAATG
GACGCTCTIA ACGAGACCTC AGGTCAGECE
ARGCGEAGGR AAAGAAACTA ACAAGGATIC
CCCACCATGA GRATCGGTCG CCCCTGGLGT T

10 0 30 40 50
Lo b o b P b P b Lo D T ovn il |
ATGCGATACT TCGTGTGAAT TGCAAAMATCC CGTGRACCAT CGAGICTTITC ACGCAAGTIG  4f
CGCCCGAAGC CACTAGGCCG AGGGCACGLC TGCCTGERTG TCACACATCG TCATCCCCAT 120
GCAAACGCGC ATCGEGECGA AAGCTEGCCT CCCGCGAGAC AACCATCEIG GITGEICERA 180
ARACAAGETA ACGTCGEEET CCCCCCGCEA TAAACGRTGE ATGAGCAAAC GCICGEAGLCC 2
ARTCGCGGAG GCTCGGCAAT CCAATCAATG GGCCCTATTG CGTTCTTGRC AGRAAGCAAL 300
GACGCTCTTA ACGAGACCTC AGETCAGECG GEGCTACCCE CTGAGTTIAA GCATATCRAT 3¢
ARGCGEAGEL ARAGRAACTA ACRAGGATTC CCTTAGTAAT GGCGAGCGRA CCGRERACAG LI0
CCCACCATGA GRATCGGTCG CCCCTGGCGT TCGAATTGTA GTAGICTGER GRAGCGTCAT L&(

B

Hinh 2. Trinh tw vung gen ITS cua ddu Nho nhe
thu tai tinh Yén Bai (A) va Ha Giang (B)

ITS_NN_HG
602753731
TS_NN_YE

| | JN008302.1
I JN008300.1
12335021
JF430411.1
5
07 ‘EU7271.1.1
0
Nucleotide Substitutions (x100)
A
Percent Identity
1i2:3i4:5:6:7:8

1 J 994 695 6908447021702 742 1 TS_NN_HG
g |2 063692 685 838 608698738 2 ITS_NN_YB
§13 15 21 Joro 992 990 990 992 3 EUT27151.1
g4 00 05 03 004 988 988 975 4 602753731
615 :05:12:08 11 JJFo98:9938 1000 5 JF4304111
6 :00:06:09:00: 00 J1000%38: 6 JN008300.1
7 :00:06:09 00:00:00 JEws: 7 JN008302.1

B

Hinh 3. Cdy phan logi trinh tw (4) va hé s6 twong
dong (B) viing gen ITS2 cua ddu Nho nhe voi cdac
loai dgu Nho nhe da cong bo
So sanh trinh tu viing gen ITS ciia 2 mau gidng
dau Nho nhe NNO1_YB va NN0O2 HG, nhén
thdy trinh ty ving gen ITS cia 2 miu giéng
nay c6 d6 tuong déng 99,4%; c6 su khac nhau
vé trinh tu nucleotide tai 03 vi tri s6 12 (G thay
bang C), 25 (G thay bang A) va 400 (C thay
bang T). Trinh ty ving gen ITS2 ciia 2 mau
gidng dau Nho nhe NNO1_YB va NN02_HG
dugc so sanh véi trinh ty ving gen ITS cua
cic gidng dau Nho nhe dd cong bd trén
GenBank. Két qua phan tich biang Blast trong
NCBI cho thay hai miu giéng dau Nho nhe
NNO1_YB va NNO02_HG la cung loai (Vigna
umbellata) va c6 do twong dong lan luot 1a
84,4% va 83,8% véi trinh tu vung gen 1TS2

cia gibng ddu Nho nhe mang mi s
JF430411.1 (Hinh 3A).

H¢ s6 twong dong vé trinh tu nucleotide ciia
ving gen ITS cua 2 giéng dau Nho nhe thu tai
tinh Ha Giang va Yén Bai véi trinh tu ving
gen ITS ciia gidng dau Nho nhe mang mi sd
JF430411.1 dao dong tr 0,5 - 0,6% (Hinh
3B). Nhu vay trinh ty vung gen ITS2 cua 02
gidng dau Nho nhe thu tai Yén Bai va Ha
Giang ddc trung cho Viét Nam.

Hinh thai, gidi phiu ciia diu nho nhe

Hinh thai ctia 2 gidng dau Nho nhe thu tai
tinh Yén Béi va tinh Ha Giang thudc dang
than bo, leo, trén than c6 nhiéu 16ng to nham.
La co 3 14 chét, hinh qua tim c6 16ng to nham.
Hoa mau vang va tu nd & nach, mang nhiéu
hoa. Qua cong, hinh kiém, dai tr 6 - 8 cm
(Hinh 4).

Hinh 4. Bdc diém hinh thdi than, 1 (A-B), qua

(C) va hat (D) cua dau Nho nhe
Hat cta 2 gidng ddu Nho nhe NNO1_YB va
NNO02 HG dai, hinh dang vé hat thudc loai
ran vO, mau nau do, ron hat mau tre‘mg. Khbi
luong cua 1000 hat cua 2 giéng lan luot dat
50,74 va 51,04 g (Bang 2). Nhu vay, hinh
dang 14, than, hoa, qua va hat ctia 2 mau dau
thu tai tinh Yén Bai va Ha Giang khong c6 su
khéc biét nhiéu.
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Bang 2. Pdc diém hinh thai hat cia hai mau giong dau Nho nhe NNO1_YB va NNO2_HG

TT Maiu Hinh dang  Hinh dang Mau vé hat  Mau rén hat  Khdi lwgng
hat vé hat 1000 hat (g)
1 NNO1 YB Dai Ran vo NAu do Trang 50,74
2 NNO02_HG Dai Ran vo Nau do Tréng 51,04

Nghién ctru giai phau 14, thin va ré ctia 2 miu
gidng dau Nho nhe NNO1_YB va NN02_HG
chung t6i nhan thy, phién 14 ciia dau Nho
nhe cua hai miu cé cau tao cac phan gidng
nhau, gdbm: Biéu bi trén (1), mé dong hoa
(g6m 3 16p té bao mo gidu (2) & phia trén va 2
16p md xdp (3) & phia dudi), biéu bi dudi (4).
Gan chinh phan biét mat trén va mat dudi rat
r0. Gifra gan chinh c¢6 cac vong mo cung (5),
céc bo dan nam trong khdi mé mém. Co cac
b6 gd (6) nam phia trong va b libe (7) nim
phia ngoai. Cac bo din nam cach xa nhau va
phia ngoai 13 m6é mém (8) va md day (9)
(Hinh 5).

Coan N B WN -

Hinh 5. Giai phdu ld ciia ddu Nho #he 7
1. Bieu bi trén; 2. Mo gidu; 3. M6 xop; 4. Bieu
bi dudi; 5. Vong mo cimg; 6. Go, 7. Libe; 8. M6
mém; 9. M0 day

Than céy: Biéu bi (1): Phu ngoai than 1a mot
16p té bao biéu bi day gom nhing t& bao hinh
tring xép sit nhau udn lugn theo than tao
thanh vong ngoai cing ¢6 6 dinh 18i ra ngoai.
M6 day (2) gdm 3 - 5 16p té hinh da giac tap
trung chu yéu & phia cac mau 16i. Cac 16p té
bao md mém vé6 (3) c6 kich thude 16n hon an
sdu xen k& voi cac té bao noi bi. Pam mo
cling (4) gom nhitng dam té bao hinh da giac
bat mau xanh tao thanh vong tron khong lién
tuc. Tru gilra chiém thé tich 16n trén lat cét
ngang gdm khoang 20 bé dan hg. Cac bo gb
(7) canh nhau dugc ngan cach bdi cac tia rudt
rong tao ra khoang tréng kha xa nhau. Phia
ngoai ddi dién véi cac bo gb 1a cac bo libe (5)
tuong mg bat mau héng Xen gifra g0 va libe
13 tAng phat sinh (6) gom cdc té bao det ¢co
mang rat mong Mo mem rudt (8) ndm & phin
giita than gdm cac té bao hinh da giac co kich
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thudc khac nhau. Pay 1a cac té bao sdng thuc
hién chirc nang chu yéu la dy trit (Hinh 6).

@ 9NN AW N

Hinh 6. Gidi phau thin ct?a dau Nho nhe
1. Ban; 2. Mé day; 3. M6 mém vo,; 4. Pam mo
cung; 5. Libe; 6. Tang phat sinh;
7. Go; 8. Mé mém rudt

R& cay: Phia ngoai cung cua ré cdu tao boi
mot 16p té bao biéu bi c6 thanh té bao hoa ban
(1) hinh chit nhat d¢ day khoang 0,3 um. Phia
trong 1a vo thir cip gdbm nhiéu 16p té bao libe
(4), mo cung (3) va md mem vo (2). Tru glua
chiém phan lon dién tich gorn cac mach go
(5) to bat mau xanh va tia gb d6 1a gd thir cap
va mbé mém rudt (6) (Hinh 7).

3
O\'Jl-(-s’..L b =

Hinh 7. Gidai phau ré ciia déu Nho nhe
1. Biéu bi; 2. MéNmém Vo, 3.‘ Mo cung;
4. Libe; 5. Go; 6. M6 mém rudt
Ham lwgng protein tan tong sb
Nghién ctru ham lugng protein tan téng sb
nham xac dinh gia tri dinh dudng cta dau
Nho nhe va kiém tra duoc su khac biét vé dac
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diém hoa sinh chiu anh hudng cua diéu kién
thd nhudng. Két qua cho thiy, ham luong
protein tan tong sb clia giong dau Nho nhe thu
tai Ha Giang dat 30 mg/100 g hat va dau Nho
nhe thu tai tinh Yén Bai dat 30,3 mg/100g hat.

Nghién ctru ciia Nguyén Vil Thanh Thanh va
Nguyén Vin Tuin (2007) [3] da chi ra ham
luong protein tan tong sé cua 11 gidng dau
xanh thu tai tinh Hoa Binh, Lai Chau, Thai
Nguyén, Cao Bing dao dong tir 20,99 -
26,75%. Nhu vay, ham luong protein trong
dau Nho nhe nghién ctru khac so vai két qua
da cong bo.

Hoat tinh a-amylase tir mam d4u nho nhe

a-amylase 1a enzyme tham gia thuy phan tinh
bot tao thanh dudong. Pudng tao thanh c6 vai
tro 1am ting ap sudt thim thau cua té bao, tir
d6 lam tang tinh chéng chiu cua thuc vat voi
cac yéu td cuc doan tir mdi truong, gitp ciy
non phat trién binh thudng.

Hoat tinh a-amylase tr mam hat dau Nho nhe
NNO1_YB ¢ giai doan 2 - 3 ngay tudi 1an luot
dat 1,0; 1,2 U/mg va dau Nho nhe NN02 HG
0,8; 1,0 U/mg. Hoat tinh a-amylase dugc dinh
tinh trén dia thach c6 chira co chét tinh bot.
Két qua hinh 6 cho thdy, vong phan giai tinh
bot mau tréng xuat hién khi nhudém dia thach
bang thudc nhuom lugol tuong g véi hoat
tinh do trén may & budc song 540 nm. Nhu
vay, hoat tinh a-amylase trong mam dau Nho
nhe thu tai tinh Yén Bai cao hon so véi tinh
Ha Giang.

Hinh 6. Binh tinh a-amylase tir mam ddu Nho
nhe trén dia thach
1: Dau NNOI_YB sau 2 ngay; 2: Pau NNOI_YB
sau 3 ngay; 3: Pau NNO2 _HG sau 2 ngay, 3:
Dau NNO2_HG sau 3 ngay

Hoat tinh a-amylase tir mim dau Nho nhe
trong nghién cru nay cao hon so véi dau xanh
thu tai tinh Hoa Binh, Lai Chau, Thai

Nguyén, Cao Bing sau 5 ngay dao dong tir
0,573 - 0,941 U/mg protein [3].
Hoat tinh protease tir mam diu Nho nhe

Protease 1a mgt enzyme dong Vai tro rat quan
trong trong qua trinh ndy mam cua hat, sy
phat trién ctia cdy non va c6 lién quan dén kha
ning chiu mat nudc cua té bao. Nghién ciru
hoat tinh protease tir mam dau Nho nhe nham
danh gia mbi lién quan voi ham lugng protein
6 trong hat. Két qua khao sat nhan théy, hoat
tinh protease ¢ thoi gian hat nay mam 2 - 3
ngay tudi 1an luot dat 2,0; 2,2 U/mg ting voi
dau Nho nhe trong tai Yén Bai NNO1_YB va
dat 1,9; 2,1 U/mg ung v6i dau Nho nhe tr6ng
tai Ha Giang NN02_HG.

KET LUAN

Ving gen ITS2 cua hai mau dau Nho nhe thu
tai Ha Giang va Yén Bai c6 kich thudc 480
nucleotide va c6 d6 tuong déng 99.4%:; thé
hién sai khac tai 03 vi tri nucleotide sb 3; 25
va 400. Hai mau dau Nho nhe thu tai Yén Bai
va Ha Giang thudéc cung mot loai Vigna
umbellata. C6 su khac nhau vé dic diém hinh
thai, giai phau ré, than, 14 va dic diém hoa
sinh hat cua hai mau giéng dau Nho nhe thu
tai Ha Giang va Yén Bai.

Loi cam on: Nghién ciru nay dugc su hd trg
boi dé tai nhiém vu bao ton va luu giit quy
gen cip BO nam 2017: “Nghién ctru bao tén
ngudn gen nhom cdy ddu dd dia phuong thu
thap tur céc tinh thudc mién Bic Viét Nam”
Mi s6 B2017-TNA-10-QG.
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MORPHOLOGICAL, ANATOMICAL, BIOCHEMICAL, AND DNA BARCODE
CHARACTERISTICS OF THE TWO RICE BEAN CULTIVARS
COLLECTED IN YEN BAI AND HA GIANG

Thai Thi Hoa, Do Thi Kim Oanh,

Kieu Thi Tra Giang, Nguyen Thi Thanh, Nguyen Huu Quan

TNU - University of Education

Vigna umbellata, also known as rice bean, is known to provide nutrition to humans and animals,
and is a good green manure for hills. Trees, young leaves and young fruits are used as vegetable
seeds. Rice beans collected in the province of Yen Bai (NNO1_YB) and Ha Giang (NN02_HG) in
the form of creeping, climbing, with many fluffy hair on the bodies. Leaves have three leaflets,
heart-shaped with fluffy hair. Flowers are yellow and bloom in the armpits. Internal transcribed
spacer (ITS) region isolated from two rice beans in Yen Bai and Ha Giang, Vietnam are 480 bp in
length; The genetic similarities of the two cultivars were 99.8% and there were differences in the 3
nucleotide positions. The total protein of the two cultivars NNO1_YB and NNO02_HG were 30.3
and 30.0 mg/100 grs seeds respectively. The a-amylase activity of the two cultivars NNO1_YB and
NNO2_HG was 1.2 and 1.0 U/mg respectively. The protease activity of two varieties of NNO1_YB
and NNO2_HG was 2.2 and 2.1 U/mg respectively.
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