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TOM TAT
Muc tiéu ctia nghién ctru nay nhdm khéo sdt ham lwong polyphenol téng
s6 (bdng phuwong phdp Folin-Ciocalteu), ham Iwong flavonoid (béng
phuong phdp so mau AlCls) va ham lwong anthocyanin béng st dung

Théng tin chung: Cyanidin 3-glucosidase ctia 12 mdu gao nép It mau. Bén canh dé, nhén
Ngay nhén bai: 15/03/2024 dién gen quy dinh mdu sdc hat gao bdng chi thj phén ti¥ CAPS-Ra va Indel
Ngdy phdn bién: 19/04/2024 ciing dwoc thuc hién. Két qud cho thdy giéng cé vé lua mau tim cé ham

Ngay quyét dinh déng: 17/05/2024  lwong anthocyanin, polyphenol va flavonoid téng s6 cao hon & cdc giéng
¢ vé lua c6 mau dé va trdng. Bdc biét gidng nép cdm cé ham lwong cao
nhét & tdt cd 3 hop chét véi anthocyanin la 384,9 + 3,73 mg-Cy 3-glc/g,
polyphenol téng s6 260,6 + 3,57 mg GAE/100 g va flavonoid téng s6 998,6
+ 5,9 mg GAE/100 g. Két qué trng dung chi thi CAPS-Ra cd thé phén biét
dugc giéng cd vé lua mau tim/den vdi mau dé. Thém vao dé chi thi Indel

Tir khéa: cho phép nhén dién va phén biét nhém vé lua dé (142 bp) va den/tréng
Anthocyanin, CAPS-Ra, Indel, lia (156 bp). Két qué nghién ctru nay sé tién dé cho céng tdc chon tao gibng
nép mau, polyphenol. nép mau cd chira cdc hop chédt tuw nhién tét cho strc khoé béng cdch tich

hop cdc chi thi phén t& va cdc phwong phdp sinh ly-hod véi chon giéng
truyén théng.

ABSTRACT

The objective of this study is to determine the total polyphenol content (by
Folin-Ciocalteu method), flavonoid content (by AICI3 colorimetric method)
and anthocyanin content using Cyanidin 3-glucosidase of 12 sticky color rice
samples. In addition, the identification of genes that regulate rice grain color

Keywords: using molecular markers CAPS-Ra and Indel was also performed. The results
Anthocyanin, — CAPS-Ra,  Indel, spowed that varieties with purple pericarp had higher total anthocyanin,
sticky color rice, polyphenol. polyphenol and flavonoid contents than varieties with red and white pericarp

color. In particular, Nep Cam variety has the highest content of all 3
compounds with anthocyanin being 384.9 + 3.73 mg-Cy 3-glc/g, total
polyphenols being 260.6 + 3.57 mg GAE/100 g and total flavonoids 998.6 +
5.9 mg GAE/100 g. The results of applying the CAPS-Ra marker can
distinguish varieties with purple/black pericarps from red ones. In addition,
the Indel marker allows for identifying and distinguishing red (142 bp) and
black/white (156 bp) silk bark groups. The results of this research will be a
premise for the work of selecting sticky rice varieties containing natural
compounds that are good for health by integrating molecular markers and
physiological-chemical methods with traditional breeding.
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1. DAT VAN DBE

Cac nghién ciru gan day cho thay hau hét
cac gidng lba duogc trong va tiéu thuy trén thé
gidi da s6 cé vé lua mau trdng, nhung mot s6
giéng lua ciing c6 vo lua mau dé, mau tim va
mau den. Nhiéu nghién ctu d3 chi ra rang viéc
st dung cac loai gao mau lam giam stress oxy
héa va déng thoi ting kha nang khang oxy
hda, gidm nguy co phat trién cadc bénh man
tinh nhu bénh tim mach, tiéu dudng tuyp 2 va
mot s6 bénh ung thw [1, 2]. Khd ndng khang
oxy hda va céc loai bénh cé lién quan chid yéu
do céc loai hop chat cé trong gao bao géom: 6-
oryzanols va polyphenol. M6t s& hop chat d3
duoc xac dinh trong loai ngili c6c nay, chd yéu
la phenolic acid va anthocyanins [1, 3-7]. Sac
t6 mau do trong hat gao la proanthocyanidin,
con duoc goi la tannin [6, 8]. Cyanidin-3-
glucoside va peonidin-3-glucoside 13 hai sac t6
chinh 1ang dong trong 1&p vd lua hat gao den
[9, 10]. Chiét xuat tir hat gao sac t6 va cam d3
duoc chirng minh 13 cé hiéu qua tc ché hoat
déng enzyme a-amylase ndi sinh va enzyme
o-glucosidase, do dé (rc ché sy chuyén déi
tinh b6t thanh glucose trong ruét non [11, 12].

Phan tich di truyén chi ra rang hai locus, Pb
(Prp-b) va Pp (Prp-a), ndm trén nhiém sic thé
(NST) 4 va 1 quy dinh cho sic t& vo lua véi
anthocyanins cla gao tim. Hat gao c6 mau nau
v@i sy hién dién cta gen Pb nhung khong cé
gen Pp. Bén canh dé, mau sdc vé lua cla hat
gao da dugc chirng minh do cac gen Ra, Rc va
Rd diéu khién. Gen Ra nam trén NST s6 4 va
mat doan 2 bp (GT) & exon thit 7, xac dinh cé
yéu t6 phién ma (TFs) bHLH ddng vai trd quan
trong trong qua trinh hinh thanh vo lua mau
tim [13]. Cac gen Kalal, Kala3 va Kala4 dugc
bdo cdo 13 cé lién quan dén vd lua mau den
trong mét dong gan isogenic c6 ngudn goc tir
giébng lia den Hongxienuo va Koshihikari.
Nghién ctru sdu hon cla T. Oikawa va cong sy

(2015) [14] bao cdo rang Kala4/0sB2 dwoc ma
héa mot TF bHLH va viéc chén mot doan |1én
vao vung diéu khién (promoter) lam tang r&
rét mirc d6 biéu hién cla gen Kala4/0sB2, Rc
va Rd d3 duwoc dé xuat la cac gen chiu trach
nhiém hinh thanh vé lua mau d6. Cac alen
chirc ndang cla Rc va Rd cung nhau tao ra vd
lua dd, trong khi alen chirc ndng cua riéng Rc
tao ra vd lua mau nau [15]. Bén canh do,
nghién cru clia [16] cho rang mau sic vé cam
gao (d0, nau, tim den) 1a do 3 cdp gen nam
trén NST s6 1 (Kalal), NST3 (Kala3) va NST4
(Kala4) quy dinh. Cac gen nay c6 twong tac vdi
nhau va quyét dinh mau sic hat gao. Giéng lda
cd mat cha 3 gen Kalal, Kala3 va Kala4 gao cé
mau den, cé 2 gen Kala3 va Kala4 (thiéu
Kalal) gao c6é mau d0d, cé 2 gen Kalal va Kala4
(thi€éu Kala3) gao ¢ mau nau, chi cé Kala4 gao
mau nau nhat, c6 mdt trong 2 kiéu gen
Kalal/Kala3 hodc ca 2 va thiéu Kala4 gao mau
trang. o Viét Nam, gao dugc liéu, gao thuc
pham chirc nang hién dang dugc nhiéu ngudi
quan tdm do sy thay d6i manh mé& cha nén
kinh t& va nhu cau cham séc strc khde. DU |a
mot trong nhitng nwdc san xuat va xuat khau
gao quan trong trén toan thé gidi, nhung rat it
nha khoa hoc Viét Nam nghién cru chon giéng
theo dinh hudng gao thuc phdm chirc nang,
gao duoc liéu so véi cac linh vuc chon giéng
khac do ap lwc 1én d6i véi cac nghién ciru vé
nang suat cao van la wu tién.
2. PHU'ONG PHAP NGHIEN CUU
2.1. Vat liéu

BO giéng Ita nép thi nghiém cé 12 giéng
bao gébm 10 gidng lua-nép mau (vé lua cé mau
sac khac nhau) va 2 giéng RVT va Jasmine 85 I3
2 giébng cé vé lua mau trang duwoc nhan tu
Ngan hang gen cla Trudng Dai hoc Can Tho.
Danh sich 12 giéng lta nép mau duogc trinh
bay & Bang 1.
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Bang 1. Danh sach 12 giéng lta nép mau dwoc str dung trong nghién ciru

A Mau sac a ix Mau sic
T Tén giong vé lya T Tén giong vé lya
1 Blau sang Tim 7 Nép tim thom Tim
2 Nép cdm Tim 8 HNOE Po
3 Péo du day Tim 9 Ngoc do huong dira Po
4 Nho do Do 10 Lda tim hat tron Tim
5 Maccu 1 Do 11 RVT Trang
6 Lt tim 10 Tim 12 Jasmine 85 Trang

V6 lya tring

Hinh 1. Mau sac vo lua clia cac giong lGa nép mau thi nghiém

2.2. Phuong phap nghién ctru
2.2.1. Xdc dinh ham lwong anthocyanin téng sé
Ham lwgng anthocyanin dwoc xac dinh dya
trén phuong phap cta A. Ghasemzadeh va
cong suw (2018) [17], va cé hiéu chinh. MAu bot
cla 12 giéng gao It mau duoc chiét xuat
bang cach can 50 mg vé&i 5 mL methanol chira
1% HCL (99:1), én dinh qua dém & nhiét do
4°C. Hon hop duogc ly tam va phan dung dich
noi trén mat duoc thu thap va dung do ham
lwong anthocyanin. Gia tri d6 hap thu duwoc do
tai 2 buwdc séng 530 nm va 657 nm (UV-2120
Optizen, Mecays, Korea). Ham lugng
anthocyanin duoc tinh theo cong thuc:
TAC = OD530nm-(0,25 x OD657 nm) x thé
tich chiét xuat (mL) x 1/khéi lvgng mau (g).
Cyanidin 3-glucoside duwgc sit dung nhu
chat déi chirng dwong trong xay dwng phuong
trinh dudng chudn va methanol lam d&i chirng
am. Ham lwong anthocyanin dwoc tinh toan
dwa trén duwdng chudn va duogc biéu thi bang
mg cyanidin 3-glucoside (Cy3-GE)/100 g trong
lvong bot.
2.2.2. Xdc dinh ham lwong polyphenol téng sé
Pinh lvgng polyphenol t6ng s6 (TPC) bang

thuéc thir Folin-Ciocalteu theo quy trinh dwoc
mo ta bdi P. J. Caceres va cong su (2014) [18]
c6 hiéu chinh. Mau bot (90 mg) dwoc chiét
xudt véi 1,8 mL methanol 80% trong 24 gio &
nhiét do6 phong. Hon hop dugc ly tam 5.000
vong/phat trong 5 phut & 4°C va dich chiét
dugc sir dung dé phan tich. Rat 20 plL dich
chiét cho vao dia 96 giéng vdi 5 lan lap
lai/mau, thém 50 pL thudc thir Folin-Ciocalteu
10%, ti€p tuc thém 50 pL nuwdc cat va 80 pL
Na,COs trén déu va U 30 phat & nhiét d6
phong. Dd hap thu dugc do & budc sdng 765
nm bang may do quang phé. Gallic acid dugrc
st dung nhu chat déi chirng dwong trong xay
duwng phuong trinh dudng chuan va methanol
lam d6i ching 4m. Ham luogng polyphenol
dugc tinh todn dya trén dudng chudn va
dwoc biéu thi bang mg Gallic acid tuong
duwong (mg GAE)/100 g trong lugng bot.
2.2.3. Xdc dinh ham lwgng flavonoid téng sé6
Ham lugng flavonoid tong sé trong moi
dich chiét pha lodng duwgc xac dinh bang
phuong phap so mau AIClz dwgc md ta boi
[19]. S& dung 100 pL mau d3 duoc chiét xuat
bang mL 80% Methanol-HCI (1000:1). Bom vao
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tirng giéng trén dia 96 giéng vdi 5 lan lap lai,
thém 100 pL dung dich AIClz 2% trong
methanol. H6n hgp phan rng dwoc G 15 phat
& nhiét 6 phong. 6 hap thu duoc do & budc
séng 430 nm. Gallic Acid dwgc s& dung nhu
chat déi chirng duwong xay dung phuong trinh
dudng chudn va methanol lam d&i chirng am.
Ham lwong flavonoid dugc tinh toan dyua trén
phuong trinh dwong chuan va duoc biéu thj
bang mg Galic acid tuwong duwong (mg
GAE)/100 g trong lvgng bot.

2.2.4. Nhén dién kiéu gen quy dinh tinh
trang mau sdc hat gao

Phuwong phdp ly trich DNA:

DNA clia 12 mau giéng lta nép mau duwoc
trich theo phuwong phap CTAB (Cetyl Trimethyl
Ammonium Bromide) theo phuong phap [20]
c6 cai tién dé phu hop cho tach chiét DNA
téng s6 cla cac mau lda. MAau 14 lda non duoc
thu sau khi gieo 7-10 ngay, sau khi thu tién
hanh ly trich ngay. Quy trinh ly trich DNA duoc
thuc hién nhu sau:

Can khoang 100 mg mau l& cho vao tube 2
mL cé sdn mot vién bi, ngdm trong Nito 16ng
va nghién mau bang mdy lac. Cho CTAB 2X d3
U & 65°C 1én vach 1 mL, thém vao mdi tube 10
uL B-mercaptoethanol. Tién hanh G & nhiét d6
65°C trong 30 phut, 5 phat |ac déu mau 1 Ian.
Sau khi G cho thém vao mbi tube 500 pL
chloroform, 1ac déu va dem ly tdm 13000/phut
vong trong 5 phut. Rat 750 plL phan dung dich
bén trén cho vao tube mdi, thém 650 pL
chloroform, trén déu va dem Iy tam
13000/phut vong trong 5 phat. Rat 500 pl I&p
dung dich bén trén va cho vao tube mdi va
thém 500 pL chloroform vao méi tube, ly tam
13000/phut vong trong 5 phut. Rat 400 pl 1ép
dung dich bén trén cho vao tube mdi, thém

400 pL Iso-propanol (ty 1& 1:1) I3c déu. Pem
mau di ly tdm 13000/phdt vong trong 5-10
phut, tién hanh d6 bd can than phan dung
dich bén trén, gitt lai phan két tha lang tu bén
dudi. Thém 500 pl ethanol 70% vao mdi tube
va ly tdm 13000 vong/phut trong 5-10 phat dé
rlra sach mau, d6 bd phan con va giit lai két
tha. Thém tiép 500 pL ethanol 70% vao moi
tube dé rlra sach mau Ian hai va ly tam 13000
vong/phat trong 5-10 phat. Lwgt bo phan con
va gilr két tda lai. Dung micropipet hut sach
phan con con sét lai trong moi tube va dem
mau di phoi khé. Khi mau khé thém vao moi
tube 30 pL TE (pH = 8.0) dé hoa tan DNA va
tri¥ lanh & nhiét d6 -20°C.

Phuwong phdp xét nghiém PCR:

Phan t&ng PCR clia 12 mAau gao nép It mau
duwoc thue hién dé nhan dién gen quy mau sic
hat gao. Khi d3 ly trich DNA, tién hanh phéan
tich PCR mau vdi cac thanh phan cho 1 phan
ng nhu sau: PCR dugc thye hién vai thé tich
20 pL chira khodng 50 ng DNA mau phan tich,
bé dém 1xPCR, 400 nmol/L mdi mdi, 200
pumol/L mbi dNTP, 2 mmol/L Enzyme MgCl; va
1U Taq. P6i véi cac diém danh dau InDel va
diém danh dau CAPSRa, phan trng duoc thuc
hién nhu sau: bién tinh & 94°C trong 5 phut, &
37 chu ky tiép theo duwoc thuc hién & 94°C
trong 45 gidy giai doan tach sgi doi thanh sgi
don, giai doan k& ti€p la thoi gian gdn moi &
55°C trong 45 gidy, ké tiép |a giai doan kéo dai
chudi & 72°C trong 90 gidy. Sau d6 & nhiét do
72°C trong 10 phut 1a nhiét d® 6n dinh san
pham PCR. C3p mdi CAPS-Ra, san pham PCR
dwoc phan hdy bang enzyme gidi han tuwong
&ng theo hudng dan cla nha sdn xuit. San
pham PCR cua chi thij SSR va chi thj InDel dwoc
chay trén gel polyacrylamide 8%.

Bang 2. Danh sach cac cap méi sir dung trong nghién ctru

1T Tén moi NST Trinh tw méi Tai liéu tham khao
1 CAPSRa F 4 CGTCCATTCACAGGGTA [13]

2 CAPSRa R CAGCAGATGAGGCAAACT

3 Indel-Rc F 4 CAGGCACCACACAGAGAATG 21]

4 Indel-Rc R GGTTGGCACTGAAATCACCT
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Phuong phdp chay dién di:

San phdm PCR duogc dién di véi gel
polyacrylamide 8%. Lap khuén dién di, sau dé
dd gel vao khudn va ché gel dac lai khoang 30-
40 phut. Sau khi gel dac, tién hanh thao lvorc,
dat gel vao khay dién di, trong khay chira dung
dich dém TAE 0,5X sau cho vira ngap miéng
giéng. Chuan bj mau PCR, loading dye, thang
chuan (1 kb plus), micropipet. Bom 2 pL thang
chuan vao giéng dau tién, réi bom 5 pL dung
dich (gdm 1 pL va 4 pL san phdm PCR, trén
déu) lan lwgt vao giéng theo th tu. Sau khi
bom xong day nap dién di va bat dau tién
hanh dién di véi dong dién 24V trong vong 35
phut. Sau khi hoan thanh qua trinh dién di, gel
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duoc 1ay ra va nhuém trong Ethidium bromide
(10 mg/lit) trong thoi gian 10 phat. Ké tiép, gel
rira trong nudc cat trong 5 phat va duoc chup
véi may doc gel bang tia UV. Sy hién dién cua
cic locus duwoc khuéch dai trén gel
polyacrylamide s& cho thdy dugc sy da hinh
va don hinh clia cdc mau gidng phan tich.
2.2.5. Phwong phdp xi ly sé liéu

S6 liéu dwoc nhap va luu trit bang chuong
trinh Microsoft Office Excel 2013. Phan tich va
théng ké s6 liéu (ANOVA, DUCAN) bang phan
mém STAR (IRRI, 2013).
3. KET QUA VA THAO LUAN
3.1. HAm lwrong anthocyanin tong sé
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Hinh 2. Ham lwgng anthocyanin tong s cla 10 gidng lta nép mau va ddi chirng
(Trong cting ddnh gid vé s6 béng/bui, cdc trung binh cé cung ky tw a,b,c...
theo sau thi khéng khdc biét gitra cdc gibng/dong lua theo kiém dinh Tukey HSD (p>0,05))

Ham lwong anthocyanin téng s6 cua 10
giong lba nép mau va 2 giéng ddi chirng duoc
thé hién & Hinh 2. K&t qua ghi nhan ham lugng
anthocyanin dao dong tir 5,73 + 0,24 mg-Cy 3-
glc/g dén 384,9 + 3,73 mg-Cy 3-glc/g, dong

thoi ham lugng anthocyanin téng sé thay doi
theo mau sic cla gao lit, cac gidng lta nép cd
gao |t mau trdng c6 ham lugng anthocyanin
thap hon cac giéng Ita nép cd gao &t mau do
va mau tim. Gidng lta nép c6 ham luong
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anthocyanin cao nhat |a giéng nép cdm 384,9
+ 3,73 mg-Cy 3-glc/g, k& dén la gidng blau sang
(336,7 mg + 3,23 Cy 3-glc/g), lta tim hat tron
(132,3 £ 0,29 mg Cy 3-glc/g). Gidng lia c6 ham
lwgng anthocyanin téng s6 thap nhat la gidng
RVT va Jasmine 85 v&i ham lwgng anthocyanin
téng s6 lan lwot 1a 5,73 + 0,24 mg-Cy 3-glc/g.
K&t qua nghién ciru nay cling tuwong tu nhu
cadc nghién ctu truwdc day cia [22] cho thay
ham luvgng anthocyanin hién dién nhiéu nhat
trén hat gao It mau tim, mau dé va mau
trang. Anthocyanins (TAC) |a sic t& phé bién
trong gao den va gao do. Ngoai ra, cac thanh
phan cé lgi cho stc khde cla gao théng
thwong, bao gbébm sterol, g-oryzanol,
tocopherols, tocotrienol va cidc hogp chat
phenolic, cling cé thé dugc tim thay trong cdm
gao mau [23]. Cac phenolic acid chinh trong
gao bao gébm ferulic acid, p-coumaric acid va
diferulate, dac biét ton tai & |&p ngoai cla ngii
cdc nhu vo lua va ndi nhii. C3 hai dang, dang
lien két va dang tu do, cla phenol déu c6 thé
duoc tim thay trong cdm gao.

3.2. HAm lwong polyphenol tong s6

Ham luong polyphenol téng s& clia 12 mau
bét gao nép ¢t dwoc trinh bay theo Hinh 3.
Két qua cho thdy ham lugng polyphenol cla
12 mau bot dao dong tir 16,8 0,26 dén 260,6
+ 3,57 mg GAE/100g va khac biét cé y nghia
théng ké & mdc y nghia 1%. Trong do, cd 6
giong/dong lta nép c6 ham lugng polyphenol
I&n hon 100 mg GAE/100 g bao gébm: nép cam,
blau sang, péo du day, nhé dé, mac cu 1 va
HNOE v&i ham lwgng polyphenol tong sé lan
lvot la 260,6 + 3,57, 258,6 + 2,81, 184,5 +
2,52, 1439 + 3,15, 148,6 + 2,97 va 118,1 +
3,57 mg GAE/100 g. Cac giéng lua nép con lai
c6 ham luvong polyphenol téng s& nhd hon
100 mg GAE/100 g. Nghién ctru nay chi ra rang
gao It mau cé ham lwgng polyphenol cao
hon so v&i gao It trang. K&t qua cla nghién
clru nay tuong ty véi cac nghién cliru trwdc
day cta [24] rang gao trdng cé cac hop chat
phenolic va cic hoat ddng chéng oxy hoda thap
nhat khi so sanh véi gao cé sic td (gao mau).
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Hinh 3. Ham lwvong polyphenol téng s6 cha 10 gidng lia nép mau va déi chirng
(Trong cuing ddnh gid vé s6 béng/bui, cdc trung binh cé ciing ky tw a,b,c... theo sau thi khéng khdc biét
gitta cdc gibng/dong lua theo kiém dinh Tukey HSD (p>0,05))
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3.3. Ham lwvong flavonoid tong sé

Tuwong ty nhw ham lwgng polyphenol téng
$6, ham lwgng flavonoid tén tai trong tu nhién
cling c6 tac dung hiéu qua dén kha nang khang
oxy hda. K&t qud danh gid ham lugng
flavonoid téng s6 cua 12 giéng lta dwoc thé
hién & Hinh 4. K&t qua cho thdy ham lugng
flavonoid cua cac giéng lda dao dong tir
121,6+3,85 dén 998,6+5,90 mg GAE/100 g va
khac biét c6 y nghia &@ mirc 1%. Nhém cé ham
lwgng flavonoid thap nhat bao gbm 2 giéng:
RVT (121,6+3,85. Mg GAE/100 g) va Jasmine
85 (347 + 5,15 mg GAE/100 g). Gidng lua cb

ham lwgng flavonoid cao nhat la giéng Nép
Cam (998,6%5,9 mg GAE/100 g), ké dén 13
giéng ngoc dd huong dira (973,2 + 8,3 mg
GAE/100 g), lda tim hat tron (934,2 £ 6,5 mg
GAE/100 g). Nghién cltu cta Shen [24], khi so
sanh ham luwong favonoid téng s& cla gao
trdng, d6 va den, ham lwong favonoid trung
binh trong gao trang thap hon so véi gao dd
va den. K&t qua cla nghién clu nay ciing
twong tu véi cac nghién ctru trudce day, gidng
gao cé sic té cang dam thi ham lwong
flavonoid cang cao.
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Hinh 4. Ham lwgng flavonoid téng s6 cta 10 gidng lGa nép mau va ddi chirng
(Trong cling ddnh gid vé sé béng/bui, cdc trung binh ¢é cting ky tw a,b,c...
theo sau thi khéng khdc biét giita cdc gibng/dong lia theo kiém dinh Tukey HSD (p>0,05))

3.4. Nhan dién kiéu gen quy dinh sic t6 hat
gao ot

Mau sdc vo lya cla hat gao d3 duoc chirng
minh do cac gen Ra, Rc va Rd diéu khién. Ra |3
mot gen bHLH ndm trén nhiém sic thé sé 4 va
mat doan 2 bp (GT) & exon thir 7 dwoc lién két
vdi ki€u hinh vd lua mau tim. Nghién ctu cda

C. Wang va cdng sy (2007) [13] cho thay dau
chi thi phan t&r CAPS (Primer CAPS-Ra) duoc
sit dung dé nhan dién mau sac vé lua tim trén
hat gao. Dau chi thi phan t&r CAPS nam trén
exon 7 clUa gen Ra, mdi CAPS-Ra va indel GT
dugc thiét k& dé xac nhan cé twong quan nhw
thé& nao dén mau sic cla vé lua. Trong nghién
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ctru nay, moéi CAPS-Ra ciing duwoc st dung dé
nhan dién gen quy dinh sic t6 mau tim
(anthocyanin) trén vo lua cla hat gao. Két qua
san pham PCR cla tat ca cac mau déu xuat
hién band hinh tai vi tri 858 bp (vé lua tim, do
va trang), tuy nhién sir dung enzyme cét gidi
han (BamHl), mau giéng nao cé vé lya mau
tim xuat hién band hinh tai vi tri 653 va 203

2 3 4 5 = 7 g g 11

bp. K&t qua ghi nhan cé 6 giéng c6 vd lua
tim/den 13 blau sang, nép cam, péo du day, lut
tim 10, lGa tim hat tron va nép tim thom cho
kich thuwéc band hinh tai vi tri 203 va 653 bp,
con lai 6 gibng/dong lda nép cho kich thudc
band hinh tai vi tri 858 bp, 13 vo lua tring/dd
(HNOE, ngoc d6 huwong dita, nhé dd, mac cu 1,
Jasmine 85 va RVT).

800bp —»
600bp ___4

Hinh 5. K&t qua PCR cla cac gidng lia nép mau va déi chirng str dung CAPS-Ra
trén gel polyacrylamide 8%
(M: ladder 50 bp; 1: Blau sang, 2: Nép cdm, 3: Péo du ddy, 4: Lirt tim 10, 5: Lua tim hat tron, 6: Nép tim
thom, 7: HNOE, 8: Ngoc dé huwong dira, 9: Nhé dé, 10: Mdc cu 1, 11: Jasmine 85, 12: RVT,
(-): d@6i chirng 6m v/w: 80 w)

11 s 12

—

b

142bp 156 bp

Hinh 6. K&t qua PCR clia céc giong lia nép mau va déi chirng str dung Indel-Rc
trén gel polyacrylamide 8%
(M: ladder 50 bp; 1: Blu sang, 2: Nép cdm, 3: Péo du ddy, 4: Lit tim 10, 5: Lua tim hat tron, 6: Nép tim
thom, 7: HNOE, 8: Ngoc dé huwrong dira, 9: Nhé d6, 10: Mdc cu 1, 11: Jasmine 85, 12: RVT,
(-): déi chirng Gm v/w: 80 w)
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Céc sic t6 c6 trong hat gao mau lién quan
dén viéc tich Ity anthocyanin  va
proanthocyanin, ddy la cdc chat chuyén héa
th& cdp thudc nhém flavonoid cé nguén gdc
tlr qua trinh téng hop phenylpropanoid. Con
dudng sinh téng hop cac thanh phan duogc thé
hién rd rang vé mat di truyén hoc va hda sinh
[25, 26]. Trong d6 gen quy dinh lién quan dén
téng hop anthocyanin & gao dugc xac dinh |a
Rc, ma hda cho bHLH DNA lién két véi protein.
Dot bién & gene Rc duoc phat hién trén céc
giéng gao cé vo lya trang, cho thay khi dot
bién s& dan dén vo lua gao sé& céd mau do [8,
27]. Dva trén nhirng nhan dinh trén, theo [21]
st dung mdi Indel-Rc gitp xac dinh dwoc mau
sac vo lua dé véi chieu dai san pham PCR 1a
156 bp sé& nhan dién mau sic voé lua dé & gao
con 142 bp s& nhan dién duoc cdc mau gao cé
vé lua den/trang. Trong nghién ctru nay, két
qua ghi nhan c6 8 giéng/dong lta nép cé kich
thuwdc band hinh 142 bp thé hién 13 gidng cé
vd lua mau den/trang bao gdm blau séang, nép
cam, péo du day, lirt tim 10, lGa tim hat tron,
nép tim thom, Jasmine85 va RVT. Bén
giong/dong lia nép con lai cho kich thudc
band hinh tai vi tri 156 bp la nhitng
giéng/dong cd vé lua mau dd (HNOE, ngoc dé
huong dra, nhé dé va mac cu 1). K&t qua nay
cling twong ty vdi cac nghién clru trudc do.

4. KET LUAN

Qua k&t quad danh giad lwong
anthocyanin, popyphenol, flavonoid, va nhan
dién kiéu gen quy dinh mau sic vo lua cla 12
giong/dong lta nép cé vo lua mau trang, mau
dd va mau den, nhan thay rang: Ham lwong
polyphenol cao nhat & nhém giéng lGa cé vé
lua mau tim, k& dén 13 mau d6 va mau trang.
Giéng nép cam, blau sang, péo du day, nho
dd, mac cu 1 va HNOE véi ham luong
polyphenol téng s6 lan luot |1a 260,6 + 3,57,
258,6 + 2,81, 184,5 + 2,52, 143,9 + 3,15, 148,6
+ 2,97 va 118,1 + 3,57 mg GAE/100 g. Ham
lwvgng Flavonoid ciing thé hién cao hon &
nhém gao cé vo lua mau tim nhu nép cam

ham

(998,6+5,9 mg GAE/100 g), ké dén 13 giéng
ngoc do huwong dra (973,2 £ 8,3 mg GAE/100
g), lda tim hat tron (934,2 + 6,5 mg GAE/100 g)
so v&i giong lta cé vo lua mau trang. Ham
lwong anthocyanin thé hién cao nhat trén
nhém gidng lta ¢6 vé lua mau tim, k& dén la
mau dé va cao hon mau trang. Cac giéng lua
c6 ham lugng anthocyanin cao bao gém: nép
cdm 384,9 + 3,73 mg-Cy 3-glc/g, ké dén 13
giéng blau sédng (336,7 mg + 3,23 Cy 3-glc/g),
[Ua tim hat tron (132,3 + 0,29 mg Cy 3-glc/g).
D6i vai chi thi CAPS-Ra, két quad da phéan biét
dugc nhdm gidng/dong cé vd lua mau
tim/den (tai vi tri 203 va 635 bp) va vo lua ¢o
mau do (tai vi tri 858 bp). Trong khi d6, chi thi
Indel cho phép nhan dién va phan biét nhém
vé lua d6 (142 bp) va den/trang (156 bp).
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