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Danh gia kha ning cam lrng ting sinh va bao vé da clia astaxanthin
trwdc nhirng diéu kién bat loi in vitro va in vivo

Té Minh Quén’, Tran Quang Diéu, Ta Nguyén Ai Trinh, Tran Thi Kiéu Duyén
Truong Pai hoc Khoa hoc Tu nhién, Dai hoc Qu(fc gia TP Ho6 Chi Minh
Ngay nhédn bai 4/5/2020; ngay chuyén phan bién 14/5/2020; ngay nhan phan bién 15/7/2020; ngay chip nhan diing 2/8/2020

Tom tit:

Astaxanthin (ASX) ld mjt carotenoid c6 kha niing chdng oxy héa manh nhit hi¢n nay. Nguon thu nhan ASX thuwong
dwoe sit dung hién nay la tir tao Haematococcus pluvialis. Trong nghién ctru nay, cac tac gia tién hanh chiét xuat ASX
tir tao Haematococcus pluvialis trong dung mdi diu Sacha Inchi. Sau d6, danh gia kha ning ciia ASX trong cim tng
tang sinh, bao v€ nguyén bao sgi (NBS) da khéi tac dong H,O, in wtro va bao vé da khéi tac dong cua tia UV in vivo.
Két qua cho thiy, ASX dworc tich tot trong dau Sacha Inchl V0'1 nong d9 225,54+21,56 ng/ml ASX néng d9 1 pg/ml
khong giy ddc véi NBS, kich thich NBS tiing sinh nhanh véi mat dé (6,05+0,24)x10* té bao/giéng (n=3) (cao gip 1,44
14n so véi dbi chirng) va di cw nhanh vao viing da ton thwong (sau 36 gio) (n=3). ASX 1 ug/ml bao vé NBS da khéi tac
dung oxy héa cia H,0,. So vé6i nhom ddi chirng dwong (NBS chi tlep xuc voi H,0,), cac té bao nhém thi nghiém (tiép
xuiic ASX 1 pg/ml truo’c, sau do tlep xuc H,0,) khong biéu hién diu hiéu bi oxy hoa: dién tich nhan nhé (259,6+29,1
me s0 véi 314,5+30,5 pm? doi chirng du’(rng), ty 18 té bao pha GO0/G1 thip (83,1+6,1% so véi 90,6+5,2%) va khong
biéu hién B-galactosidase (adi chirng duong cé biéu hién). Dong thoi, ASX 200 pg/ml bao vé da chugt khéi tac nhan
tia UV khi chiéu & cwong dd cao. Sau 4 tudn chiéu UV lién tuc, chudt dwgce thoa ASX mbi ngay khong biéu hién cac
diu hiéu lio héa nhu: da nhin, 16p biéu bi day, xuit hién cic ving elastosis. Qua nghién ciru cé thé két lun: ASX
thu nhén trong diu Sacha Inchi kich thich ting sinh NBS da ting sinh va di chuyén; biao vé NBS da khéi tic nhan
giy oxy héa H,0, va bao v¢ da khéi tac hai gay lao héa cua tia UV.

Tir khéa: astaxanthin, chdng oxy hoa, Haematococcus pluvialis, 130 héa da, md hinh chudt ldo héa.

Chi s6 phén loai: 3.1

Dat van deé

ASX 1a chat thuoc nhém xanthophyll, Ia
mot trong nhing chat chéng oxy hoéa hang dau
hién nay [1, 2]. ASX c6 cdu tric phan tir la 3,3'-
dihydroxy-B-carotene-4,4'-dione, bao gdm 2 vong p-ionone

do dai budc song, tia UV dugc chia thanh 3 loai: UVA (320-
400 nm), UVB (280-320 nm), va UVC (200-280 nm) [5].
Céc tia UV x4m nhép 16p biéu bi va trung bi cia da, tao ra
cac gbe tu do ROS. Céc gbe tu do nay pha hity cac phan tir
protein chinh cua da nhu collagen, elastin va gay lao hoa
hodc chét thanh phéan té bao chinh cta da nhu NBS, té bao

&2 dau va chudi polyene & giira [1, 2]. Cu triic dic biét nay
gitip ASX c6 kha ning chdng oxy hoa manh va gan két vao
mang sinh hoc dé bao vé t& bao khoi cac gbc oxy hoa. Do
d6, ASX dugc ing dung dé chéng oxy hoéa, bénh tim mach,
ung thu, tiéu duong. .. [3, 4].

Trong linh vure my pham, ASX duoc sir dung theo duong
ubng dé giup tré hoa lan da, giup da chdng lai nhimg tac
nhan c6 hai tr méi truong. Da 13 co quan bao phu bén ngoai
co thé. Chtic ning quan trong nhat ctia da 1a bao vé co thé
khoi su tiép xtc truc tiép véi cac tic nhan 1y hoa sinh tir
moi truong ngoai. Vi véy, da thuong xuyén tiép xuc voi
cac tac nhan bén ngoai nhu khoi bui, vi khuan... Mot trong
nhitng tac nhan bén ngoai chinh gay ton hai va ldo hoa da
1a tia UV ton tai tu nhién trong anh sang mat troi. Dya vao

“Tac gia lién hé: Email: tomquan@hcmus.edu.vn
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simg [5-7]. Do d6, da tiép xtic v6i tia UV nhiéu s& tré nén
kho, xuit hién nhidu vét nit, sam mau... Dé bao vé da khoi
tac hai cua tia UV, nguoi ta thuong dung cac chat chéng oxy
héa nhu ASX [8, 9]. Trong nghién clru nay, chung t6i hudng
tdi tao ra san pham ASX dang thoa d¢€ tang cuong hié¢u qua
ctia ASX trong linh vuc my pham.
Déi tugng va phuong phap nghién ciiu

Quy trinh tach ASX

Téo Haematococcus pluvialis chira ASX dugc dong kho
va bdo quan trong ti -20°C cho téi1 khi sir dung. Tdo dong
kho dugc rad dong, nghién bang chay va tach chiét trong
dung méi dau Saccha Inchi theo quy trinh sau: dau dugc
dong vao cdc va nung ¢ 80°C trong 5 phut trude khi bat dau.
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Determining the ability of astaxanthin
to induce proliferation and skin protection
from harmful environmental factors

in vitro and in vivo

Minh Quan To", Quang Dieu Tran, Nguyen Ai Trinh Ta,
Thi Kieu Duyen Tran

University of Science, Vietnam National University, Ho Chi Minh city
Received 4 May 2020; accepted 2 August 2020

Abstract:

Astaxanthin (ASX) is a carotenoid having the strongest
antioxidant capacity. Haematocoocus pluvialis is the
most commonly used source of ASX today. In this
study, the authors obtained ASX from H. pluvialis
by using Sacha Inchi oil. Then, the ability of ASX on
stimulating proliferation of skin cells, protecting skin
fibroblasts from H,0, in vitro, and protecting mice skin
from UV irradiation in vivo was tested. The results
showed that ASX could be extracted in Sacha Inchi
oil with a concentration of 225.54+21.56 pg/ml. ASX
with a concentration of 1 pg/ml was non-toxic to the
fibroblasts, induced proliferation with a concentration of
(6.05+0.24)x10* pg/ml (n=3) (1.44 times higher than that
of the control), and quick migrated to the affected areas
(after 36 hours). ASX 1 pg/ml protected the fibroblasts
from the oxidative stress of H,0,. Comparing to the
positive control (fibroblasts exposed to H,O, only), the
experimental group cells (induced by ASX 1 pg/ml first,
then exposed to H,0,) did not express signs of oxidative
stress: small nuclear size (259.6+29.1 pm? vs 314.5+30.5
pm?), low GO0/G1 ratio (83.146.1% vs 90.6+5.2%) and
didn’t express p-galactosidase. Furthermore, ASX 200
pg/ml protected mice skin from UV irradiation. After 4
weeks of continuous UV irradiation, mice skin applied
with ASX every day did not express any aging signs
such as wrinkles, thick epidermis, and solar elastosis. In
conclusion, ASX extracted in Sacha Inchi oil stimulated
proliferation and migration of fibroblast cells, and
protected skin from oxidative radical H,0, in vitro and
UV irradiation in vivo.

Keywords: aging mouse model, antioxidants, astaxanthin,
H. pluvialis, skin aging.

Classification number: 3.1
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Sau 5 phut, tao da nghién duoc cho vao coc voi ndng do 10
mg sinh khbi/ml, tiép tuc nung va khudy dung dich trong
60 phut. Dich sau d6 dugc ly tam 3000 v/ph trong 10 phut
dé thu dich ndi, 1ap lai quy trinh cho dén khi dich khong ¢
mau d6. Nong d6 ASX duge danh gia bang phuong phap
HPLC (thi nghiém dwoc lap lai 5 1an).

Thi nghiém danh gia tang sinh 1é bao in vitro

Té bao 3T3 dugc cdy 1én dia 96 giéng v6i mat d6 5x10°
té bao/giéng. Sau 24 gid, hut bé méi truong cii, thém moi
truomg méi chita ASX véi cac ndng d6 1an luot 1a 0 (nhom
dbi chung), 0,1; 0,5; 1 pg/ml (modi thi nghiém tién hanh véi
5 giéng). Thoi gian thi nghiém 1a 6 ngay. Tai mdi mdc thoi
gian 2, 4, 6 ngay sau nudi cdy, tién hanh thu nhan té bao
mdi thi ngh1em (5 gleng/thl nghlem) bang Trypsin/EDTA va
dinh luong s6 luong té bao song.

Thi nghi¢m khdo sdt sw kich thich lanh vét thwong in
vitro

Té bao 3T3 duogc ciy 1én dia 24 giéng v6i mat do 5x10°
té bao/giéng va u trong 24 gid voi moi truong. Sau 24 glo
sir dung dung cu dé tao vét rach d6 rong 1 mm giita dia té
bao. Sau d6, bd sung méi truong nudi cd chira ASX & cac
nong do lan lugt 1a 0 (ddi chimg); 0,1; 0,5; 1 ug/ml (mdi
nhém dugce tién hanh véi 6 giéng). Quan sat su di cu té bao
vao vét rach trong 18 gid. Dia té bao duge mang di 1, kiém
tra va chup hinh mdi 6 gio dudi kinh hién vi.

Thi nghiém danh gia kha nang bdo vé 1é bao ciia ASX
khoi tac nhdn gdy oxy hoa in vitro

Té bao 3T3 dugc ciy 1én dia 96 giéng v6i mat do 5x10%/
giéng. Sau 1 ngay, thay moi trudng cii bing moi trudng moi
bd sung ASX cac ndng d6 1an luot 1a 0 (nhém dbi ching), 1
pg/ml (nhom thi nghiém) (mdi nhom tién hanh vai 3 giéng).
Sau 24 gio, cac giéng té bao duoc xur Iy véi mdi truong
DMEM F12 5% FBS chita H,0, & ndng d 200 uM trong
2 gid. Sau 1 ngay, t& bao duoc danh gia bang phwong phap
nhuém B-galactosidase va danh gia dién tich té bao bang
phuong phap nhuém Hoechst, danh gia bang may Cytell
Cell.

Ddnh gia khd nang ngdan ngira lao hoa da cia ASX
trén mo hinh chugét lao hoa

Chuot thi nghiém Mus musculus var Albino gay lao hoa
da bang cach chiéu tia UVA=360 mJ/cm?, UVB=60 mJ/cm?
mdi ngdy 60 phut va tién hanh lién tuc trong 28 ngay (nhom
d6i chirg dwong, tién hanh vé6i 3 con chudt). i v6i nhom
thi nghiém (nhém chudt vira st dung ASX vira chiéu UV
dé gay ldo hoa), chudt van dugc chiéu nhu trén nhung dugc
thoa ASX nong do 20 pug/ml mdi ngay trude khi chiéu 15
gio (3 con). Chudt binh thuong dugc sir dung lam dbi ching



am. Lao hoa da dugc danh gia dya trén hinh thai bén ngoai
(danh gia theo tiéu chuan 6 diém ctia Rumjhum Agrawal
nam 2010 [10]) va c4u tric bén trong da thong qua phuong
phap nhuém HE sau 4 tuan.

Két qua nghién ciiu
Két qua tich chiét ASX trong dung méi dau thuc vit

Két qua tach chiét ASX dwoc thé hién trong hinh 1 va 2.
Sau khi cho tao H. pluvialis vao dau Saccha Inchi, dung dich
tré nén do tham, xac tao mat dan mau d6 va tro thanh khong
mau (hinh 1). Két qua phan tich HPLC cho thdy, nong do
ASX trong dau Saccha Inchi 1a 225,54+21,56 pg/ml (n=5).
Nhu vay, ASX dugc tach chiét tot trong dau Saccha Inchi
(ndng dd gan tuong duong véi tach chiét ASX trong acetone
la 237,25+£16.46 pg/ml).

Hinh 1. TAo Haematococcus pluvialis trwéc (A) va sau khi tach bang dau
Saccha Inchi (B) (x200).

Néng do +MS, 3.4min #201, -Spectral Bkgmd|
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Hinh 2. Két qua danh gia ndng do ASX bang HPLC.
Thi nghiém danh gia sw kich thich ting sinh in vitro

Té bao 3T3 duoc ciy 1én cac giéng voi mat d6 0,5x10¢ té
bao/giéng, nudi trong moi truong bd sung ASX & cac ndng
d6 0 (nhém dbi chung); 0,1; 0,5 va 1 pg/ml (mdi nhom 9
giéng). Két qua cho thy, & tit ca cac thi nghiém, té bao
3T3 déu ting sinh trong 6 ngay (bang 1, hinh 3). Trong moi
truong c6 chira ASX, té bao tang truong nhanh hon so véi
moi truong khong c6 ASX; & ndng do ASX 1 pg/ml, té bao
tang trudng tdt nhat: tai ngay 6, mat do té bao (MDPTB) cao
gip 1,44 1an nhém d6i chimg va thoi gian nhan doi thap
hon. Piéu nay ching to6 ASX nong d6 0,1-1 pg/ml khong
nhiing khong gy doc ma con kich thich sy tang sinh té bao.
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Bang 1. Két qua danh gia sw tiang sinh té bao trong méi trwong
chira ASX.

Nong do ASX 0 pg/ml(PC) 0,1 pg/ml 0,5 pg/ml 1 pg/ml
MBDTB ban dau
(x10* tb/gi éng) 5000 5000 5000 5000
MBTB nggy 6 4,18+0,13 488+0,18 538021 6,05£0,24
(x10*tb/giéng)
Thoi giannhan ) 46 43.8+1,61  42+1,63  40,241,59
doi (gio)
S6 lan lap lai (n) 5 5 5 5
7

. 6.05

2 ¢ 5.38 b

) 4.88 I

5 5

J; 4»118 213

E 4 m Ngay 2

§ R i 3.04 Ngay 4

< - Ngay 6

g 2

& 0.9

= ;07 08 -

o]
0 0,1 0,5
Nong do ASX (ug/ml)

Hinh 3. D6 thi biéu dién sy ting sinh t& bao sau 6 ngay
nudi cay.

Thi nghi¢gm khdo sdt sw kich thich lanh vét thwong in
vitro

Thi nghiém nay quan sat su di cu ctia t& bao trong moi
truong chira ASX ndng d6 0,1; 0,5; 1 va 0 pg/ml (nhém dbi
chung) (n=6) vao ving khéng c6 té bao trong 36 gid (bang
2). Sau 36 gio, hién twong té bao di cu vao vét rach xuét
hién rd rang trong nhém thi nghiém b6 sung ASX 0,5 va 1
pg/ml. Tuy nhién, t& bao ciia nhém ASX 1 pg/ml cho két
qua di cu tot nhét: t& bao bét dau di cu vao vét rach sau 6 gior
va lap day hoan toan sau 36 gio (hinh 4).

Bang 2. Két qua danh gia sw di cw té bao trong méi trwong chira
ASX.

Nong do ASX 0pg/ml(PC) 0,1 pg/ml 0,5pg/ml 1 pg/ml

Khoang cach 2

mép té bao 1 1 1 1

(mm)

T
L WL 0,13+0,02 0,12+0,04 0,77+0,12  hoan

(tinh tir mép t& s

bao ban dau)

S6 lan lap lai (n) 6 6 6 6

3
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Hinh 4. Sw di cw té bao giiva hai mép ctia vét rach. (A) Truwoc khi
bd sung ASX, (B) Mau dbi chirng (ASX 0), (C) BS sung ASX 0,1 ug/ml,
(D) B& sung ASX 0,5 ug/ml, (E) B& sung ASX 1 ug/ml. Lan té& bao ban
dau (miii t&n den) (x200).

Thi nghi¢m ddnh gid khd nang béo vé té bao ciia ASX
khoi tac nhan gdy oxy hoa in vitro

Thi nghiém dugc chia 1am 3 nhém: nhém d6i chimg am
(PC 4m - té bao nudi trong mdi truong binh thuong), nhém
d6i ching duong (PC dwong - té bao nudi trong moi truong
chira 200 uM H,0,), nhom thi nghi¢m (nhém da u trude voi
ASX 1 pg/ml va sau d6 nudi trong moi trudng 200 uM H,0,)
(mdi nhém 6 giéng). Cac chi tiéu danh gia ty 1¢ GO/Gl
dién tich nhan va su biéu hién B-galactosidase. Két qua thi
nghiém dugc thé hién tom tat trong bang 3 va hinh 5.

So v6i nhém ddi chig 4m, nhom ddi chimg duong co
su gia ting ty 1& t& bao pha GO/G1 (d¢ tin cdy 95%), gia
tang dién tich nhén trung binh (d9 tin céy 95%) va biéu hién
B-galactosidase. Piéu nay chung to, xur 1y véi H,O, (200
UM trong 2 glor) da tac dong 1én te bao 3T3, lam té bao Xuét
hién nhimng déu hiéu ldo hoa té bao. Do do, trong nhiing
nghién clru sau, quy trinh xtr Iy H,O nong do 200 UM trong
2 gio duge st dung dé tao mod hmh gdy stress té bao.

Bang 3. Két qua danh gia kha ning bao vé té bao khéi géc oxy
héa ciia ASX.

Mau té bao g;/léfl(l; ]n)lllgﬁx:lttl::ng Biéu hién
o) binh (um?) p-galactosidase
DC 4m (n=6) 79,5+3.5 223,0+£31,5 Khoéng
BC duong (n=6) 90,6+5,2 314,5+30,5 Co
Thi nghiém (n=6)  83,146,1 259,6+29,1 Khong
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Dé chimg minh hiéu qua bao vé té bao clia ASX, té bao
dugc nuoi trong moi truong cd ASX 1 pg/ml trude trong
24 gio, sau d6 loai bo méi truong va bd sung moi truong
6 chira H)O, noéng d6 200 puM trong 2 gio. Két qua cho
thay, té bao trong nhom thi nghiém co ty 1€ G0/G1 va dién
tich nhan nho hon d6i chimg duong va khong biéu hién
B-galactosidase. Piéu d6 chimg to tac dong ciia H,O, Ién té
bao da bi han ché boi ASX duge hap thu tir moi truorng nuoi
cly trude do.

o .8 Vi Ve 2 X
. ol X
¢ [ e S\ N
g B ‘ g ,»:}y.
% / - ¢ g BN 3
5 Ve il wg‘ sgm :
-
N
‘.}‘
y : 50 ym
s B ;

Hinh 5. Té bao nhuém véi thuéc nhém X-gal. (A) Déi chirng am, (B)
Dai chirng dwong, (C) Nhém thi nghiém. Mi tén dd: té bao, miii tén
den: vung dwong tinh voi B-galactosidase.

Két qua dinh gid kha ning chéng lio héa da chuét

Thi nghi¢ém dugc chia thanh 3 nhom: dbi chung am (chudt
binh thuong), dbi chimg dwong (chudt chiéu UV gay ldo hoa
da), chudt thi nghiém (chudt thoa ASX trude 15 gio, sau do
chiéu UV gay ldo hoa da). Sau 4 tudn, tién hanh danh gia
hinh dang bén ngoai (danh gi4 theo tiéu chuan 6 diém cua
Rumjhum Agrawal nim 2010) va cdu tric mo bén trong cua
da bang phuong phap nhuém mé hoc HE (hinh 6 va bang 4).

D6i v6i nhom dbi chimg am, da chudt twong ddi dong
nhit. Quan sat bén ngoai cho thay da min, khong c6 ndt san,
nét sam (hinh 6A). Két qua mé hoc (hinh 6D) cho thiy 16p
biéu bi mong, chira 1-3 16p té bao, day 14,2242,28 um, cac té
bao xép khit véi nhau, nhan nho. Lop trung bi day, soi protein
b?}t mau tbt v6i thude nhudm, khong c¢6 hién tugng sgi protein
két tu.

Déi v6i nhom ddi ching duong, sau 4 tudn chiéu UV
lién tuc, quan sat bén ngoai cho théy tat ca chudt déu co hién
tuong da tré nén nhan nheo, xudt hién nhiéu vét san va nhiéu
dém ddm mau (hinh 6B). Két qua nhuém méd hoc (hinh 6D)
cho thiy 16p biéu bi tré nén day hon, chira 5-7 16p té bao,
day 45,89+6,43 pum, cac té bao phan bo khong theo quy tac,
nhén té bao phinh to, xuét hién nhiing té bao nhan phan manh.
Vung trung bi, cac soi protein lién két trd nén thwa hon, it bit
mau v6i thube nhuém va xuat hién soi protein két tu thanh
so1 lon.



H|nh 6. Ket qua danh gia hiéu qua chéng tia UV clia ASX. (A, B, C) Quan sat
bing mat thuong, (D, E, F) Nhudm HE (x400), (A, D) Chudt ddi ching, (B, E)
Chubt 130 héa do chiéu UV 28 ngay, (C, F) Chudt thoa ASX va chiéu UV 28 ngay.

Dbi voi nhom thi nghiém, quan sat bén ngoai cho thay
da chudt van min, khong c6 dau hiéu tré nén nhan nheo,
khong co ndt san va ndt sdm mau (hinh 6C). Ciu trac mod
hoc (hinh 6F) cho thay lop biéu bi mong (1-4 16p té bao),
day 23,36+4,03 pm, cac té bao xép khit voi nhau, nhan nho
turong tw nhu nhom dbi chimg 4m. Ving trung bi day, cac
s¢i protein dac tuong tu nhu ddi chung am.

Tir nhimng két qua trén cho thay, ASX di bao vé da khoi
cac tac dong gay lao hoa cia UV trong thoi gian 4 tuan.

Bang 4. Két qua danh gia hiéu qua ASX déi v&i chudt ldo hoa do
tia UV theo tiéu chuidn Rumjhum Agrawal ndm 2010.

Nhom PC dm Nhém PC dwong  Nhéom thi nghiém
B o . Mtc 4: 2 con Mtc 1: 3 con
Ketqud  Mic0: 4 con Muc 5: 2 con Mtc 2: 1 con
DC: dbi ching.
Ban luan

ASX 1a mot trong cic chét chéng oxy héa hidu qua nhat hién
nay. Véi ciu tric 2 dAu phan cyc va vung 101 khong phan cuec,
ASX de dang ¢6 dinh vao mang cua té bao hodc cac bao quan
trong té bao, do d6 ASX bao vé té bao khoi tac dung ciia cic ge
oxy hoa tao ra tir bén trong va do mdi truong bén ngoai. Hién
nay, ASX dugc st dung nhiéu ¢ dang thyc pham, nhing nghién
ctru st dung ASX trong linh vyc my phim dang thoa van chua
duogc chi trong [11, 12].

Trong nghién ctru nay, ASX duoc tach chiét trong dung méi
dau thyc vat dé hudng toi timg dung lam my phdm dang thoa.
Déu cdy Sacha Inchi chira nhiéu vitamin E (8,990,16 mg/100
g) va ty 1¢ cin bang giita a-linolenic (50,8%) va linoleic (33,4%)
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acids nén thich hop 1am nén dudng 4m [13, 14]. Véi muc dich
huéng t6i dang thoa nén cac chi tiéu sinh hoc quan trong can xac
dinh 1a tac dong ctia ASX 1én té bao da (dac biét 1a NBS), kha
ning bao vé té bao khoi cic tic nhan giy ton thuong nhu gdc
oxy hoéa (in vitro) va tia UV (in vivo). NBS la thanh phan té bao
chinh cua 16p trung bi da. Trong 16p trung bi da, NBS tang sinh
v tong hop protein nhu collagen, elastin. .. dé duy tri chtrc ning
va tinh chét co hoc cua da. Khi 6 su ton thuong trén da, NBS tur
khu vyc xung quanh di chuyén vao bén trong, ting sinh va tong
hop da méi [15]. Do d6, NBS luén la dbi tuong duoc sir dung dé
khao sat hoat tinh ctia hoat chat. Phuong phap danh gia tac dong
cta ASX dua theo tidu chuan ISO 10993. NBS dugc cdy 1én cic
giéng ban diu voi mat do tuong duong nhau va nudi trong moi
truong chira ASX véi nong d6 khac nhau, déi chimg 13 té bao
trong moi truong nudi ban dau. Néu ASX gdy doc cho da thi s&
lam luong té bao giam dan theo thoi gian. Két qua cho thdy, sy
gia ting nong do ASX da lam rat ngan thoi gian nhan dbi té bao
va gia ting mat do té bao tdi da. Diéu nay chimg to ASX khong
gay doc ma con kich thich té bao ting sinh. Ngoai ra, kha ning
kich thich di cu té bao ciia ASX ciing dwgc khao sat theo phuong
phap wound closure assay [16]. Khi tao vét rach trén ving té bao
mat do day, té bao c6 xu hudng di chuyén vao vét rach. Khi ap
dung trén dia nu6i NBS vai cac néng d6 ASX khac nhau, két
qua cho thay sau 36 gio, t& bao nudi trong méi trudng ASX 0,5
va 1 pg/ml c6 sy di cu 1d rét vao ving ton thuong, trong khi té
bao trong dia ddi ching va dia ndng d6 0,1 pg/ml khong thiy rd
rang sy di cu té bao. Dicu nay chimg to ASX hd tro tot cho sy di
cu té bao vi nong do cao hon 0,5 pg/ml. Tong hop két qua 2 thi
nghiém trén cho thiy, ASX khong giy doc v6i NBS, dong thoi
kich thich té bao ting sinh va di cu.

D6i v6i cac tac nhan bén ngoai tic dong 1én da thi tia UV
trong anh sang mat troi dong vai tro quan trong. Khi tiép xuc
voi da, tia UV tao ra cac goc tu do ROS, pha huy protein trong
da nhu collagen, elastin... va pha huy té bao tong hgp protein
nhu NBS [17]. Do d6, té bao NBS trd nén kém ting sinh, giam
chire ning, luong protein trong da giam dan vé sb luong va chat
luong, dan téi da xuét hién nhiéu ddu hiéu ldo hoa nhu: tré nén
mong hon, it dan hoi, nhiéu vét nhan... Hoat chat chéng oxy hoa
dong vai tro quan trong ngén can sy 130 hoa da do tdc nhan bén
ngoai. Ngoai kha ning chong oxy héa tbt, ASX con co kha ning
bam dinh vao mang té bao, nhén, ty thé... [18]. Trong nghién
clru ndy, tic nhan gy stress té bao dugc sir dung in vitro 1a H,0
in vivo la tia UV. H,O, 1a mot trong nhiing goc oxy hoa do tla
UV tao ra trong da. Ngoai ra, H,0, 1a tic nhén gay oxy hoa manh
thuong dugc su dung trong cac ngh1en clru chong lao hoa trén
da. H,0, tac dong lén té bao lam cho té bao Xuat hién déu hiéu ldo
hoa, nhu dién tich nhan to hon, ty 1¢ quan thé té bao pha GO/G1
tang 1én va dic biét 1a té bao biéu hién B-galactosidase (mot
marker phd bién dugc sir dung dé danh gia su 130 hoa té bao)
[19, 20]. Do d6, ASX dugc thir nghiém bao vé té bao trudc tac
dung cua H,0,. Péu tién, ASX dugc bd sung vao méi truong
nudi té bao, sau 24 gio, loai bo hoan toan mdi truong nudi, rira
lai bang dung dich dém PBS nhiéu lan, sau d6 bd sung moi
truong nudi méi ¢ chira H,0,. Vic rira té bao nhiu lan (trude
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khi bo sung moi truong chira H,0,) ¢ loai bo hoan toan ASX
con ton dong trong moi truong nu01 trude do. Piéu nay chimg
to, két qua chong oxy hoa la do ASX da hép thu vao té bao. Néu
khong tlep xtic trude vo1 ASX thi khi tiép xtc voi H ,0,, dién tich
nhén té bao tang 1én, ty 18 té bao ndm ¢ pha GO/Gl tang lén va
té bao biéu hién marker 3o hoa p- galactosidase. Khi da tiép xtic
v6i ASX, tac dong cua H,0, 1én té bao giam di so v4i nhom doi
chimg duong, dién tich nhan  giam xudng, ty 18 té bao pha GO/G1
tang 1én va té bao khong biéu hién p-galactosidase. Két qua thi
nghiém nay cho thiy, ASX hép thu vao t& bao di han ché dugc
tac dong bat loi cia H,0, 1én NBS in vitro.

Thir nghi¢m khé nang cua ASX trong viée bao v¢ da khoi tac
dong cua tia UV dugc tién hanh trén md hinh chudt. Chugt Mus
musculus dugc cao 16ng va chiéu UV dé gdy 130 hoa da. Khi bi
chiéu tia UV, da chudt xuat hién nhimg dau hiéu ldo hoa: 16p
trung bi da tré nén mong di, da tré nén mat sur dan hoi, xuit hién
hién tuong elastosis; 16p biéu bi da day hon, Xuat hién nhiéu ndt
sam da, vét san trén bé mat. Ngoai ra, xuat hién vét nhin trén bé
mat chinh 13 dau hiéu & rang cla sy 130 hoa, qua trinh 3o héa
cang lau thi vét nhin cang 16n. Do d6, trong nghién ctru, sy lio
hoa da dugc quan sat theo 2 chi tidu: hinh dang ngoai va ciu tric
mo hoc [21, 22]. Vi hinh dang ngoai, da dugc danh gia theo
thang diém 6 dua theo sy xuat hién nép nhan, s6 0 twong (g
v6i da binh thuong, s6 6 twong ing voi ung thu da [10]. Vi cau
triic md hoc, da dugc nhugm bang phuong phap nhuém HE. Thi
nghiém dugc thiét ké nham danh gia kha ning bao vé da khoi tia
UV theo md hinh dudng da ban dém, do d6 da chudt dugc thoa
ASX trude khi chiéu UV 8 gio, tién hanh lién tyc trong 4 tudn.
Két qua thi nghiém cho thay, da chudt ban diu mém, min, khong
¢ 16p sén, vét sam va vét nhan da, vé cau trac mo hoc thi c6 16p
biéu bi mong voi 1-3 16p té bao, cac té bao xép khit nhau, 16p
trung bi lién két chat chg, khong c6 hién tugng elastosis, danh
gia muc d§ 0. Sau khi chiéu UV trong 4 tudn, chudt xut hién
nép nhan da 6 mic d§ 3-4 theo thang (xuét hién vét nhan da
trung binh va nang), xuét hién 16p sdn & mot vai vi tri da va Xuét
hién vét sam da nho. Vé ciu triic mé hoc, 16p biéu bi tré nén day
hon, ting s 16p biéu bi, té bao c6 biéu hién phinh to nhan nhu
trong thtr nghiém in vitro, xuét hién hién tugng elastosis & tat ca
mau thi nghiém. Piéu nay ching to, da chudt bj anh hudng gy
130 héa do tia UV. Péi v6i nhom boi ASX, két qua quan sat bén
ngoai cho théy da van mém, min, dan hodi, xuét hién mot it vét
nhan ndng, kho thiy khi quan sat, danh gia muc diém 1-2, ciu
tric md hoc gan nhu tuong duong voi mau da binh thudng cua
chudt: biéu bi mong, it 16p té bao, 16p trung bi khong ¢6 hién
tuong elastosis trong tt c cac mau thi nghiém. Két qua nay cho
thay, ASX han ché tac dong co6 hai da cua tia UV d6i voi da chudt
khi tién hanh thoa ASX trudc 8 gid. Nhu vay, hudéng sir dung
ASX 1am san pham dudng da ban dém hoan toan c6 tinh kha thi.

Két luan

Thi nghiém dugc tién hanh véi muc dich danh gia hi¢u qua
ctia ASX trong my pham dang thoa. Két qua cho thay, ASX khong
gay doc cho té bao, kich thich NBS ting sinh, bao vé té bao khoi
gbc oxy hoa H,0, in vitro va bao v¢ da khoi tia UV in vivo.
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Danh gla tinh huong dlch cua phu’c h€ nano curcumin
gin axit folic t6i té bao biéu hién thu thé folate
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Tém tit:

Nano Curcumin (n-Cur) 1a m¢t phytopolyphenol dugec tach chiét ra tir cia nghé (Curcuma longa), da dugc chirala
cach cai thién tinh tan va nhirng han ché cﬁa curcumin (Cur), song lai khong tao dwoc tinh hwéng dich dic hiéu.
Trong nghién ctru nay, nhom tac gla da gan thém axit folic vao he n-Cur (n-Cur-FIl) gitip cho Cur dat dugc tinh
hwéng dich dic hiu téi cac té bao biéu hién thu thé folate. Viéc gan thém axit folic vao n-Cur dwgc thwe hién thong
qua thi nghiém hwéng dich (boyden charmber assay) ciia cac té bao biéu hi¢n cao thu thé folate (té bao viém hoic
ung thw). Két qua cho thiy, n-Cur-FI d3 lam ting kha ning huéng dich dic hiéu t6i té bao viem (RAW264.7 dwoc
cam ung béi lypopopisacharide) hodc té bao ung thw (Hela) biéu hién cao thu thé folate tuwong ung la 70 hoac 30 lan
s0 v6i n-Cur thong thu’o’ng Trong khi té bao khong biéu hién cao thu thé folate (A549) khong cho kha ning nay. Dir
liéu phan tir nay cho thay dung n-Cur-FI co thé cai thién tinh trang viém mot cich dic hiéu nho Cur huéng dich téi

vung viém.

Tir khéa: hé nano hwéong dich thu thé folate, nano curcumin, nano curcumin gan axit folic.

Chi s6 phén loai: 3.4

Pat van de

Cur 13 hop chét sic t6 thudc nhom phytopolyphenol duoc
tach chiét ra tir cti nghé (Curcuma longa). Dua vao ciu tric
trén vong phenyl cua Cur, nhém methoxy c6 vai tro quan
trong cho tac dung chita tri bénh. Cur duoc biét dén véi tac
dung chéng oxy hoa, chéng viém va chéng lai khéi u, duge
sir dung lam duoc phdm trong thuc phdm chirc ning, chét
bd sung va thudc. Cur dugce cac nha khoa hoc khéng dinh la
c6 hiéu qua cao trong viéc hd tro diéu tri mot sb bénh ly vé
viém loét da day, viém gan, viém ta trang, ung thu niém mac
da day, truc trang... Tuy nhién, do bi han ché vé kha nang
hoa tan trong cac dung moi phan cuc va dé dang bi phé hity
boi cac enzyme ciing nhu diéu kién pH axit trong da day,
Cur bi han ché rat nhiéu trong hé thong dng tiéu hoa [1-3].

Hién nay, dé giai quyét vin dé Cur khong tan trong nudc,
cong ngh¢ vat liéu nano bao goi Cur da dugc ing dung rong
rii trong nudc va trén thé gidi [4-7]. Cac nghién ctru in vitro
cua A.K.T. Thulasidasan va cong su [1] da chiing minh
rang, dong goi Cur trong hat nano PLGA (Poly(lactic-co-
glycolic acid)) két hop véi axit folic ¢6 thé lam tang tiém
nang diéu tri ciia Cur. Cac san pham nay da han ché duoc
phan nao anh hudng cia cic enzyme va pH acid trong dich
vi t6i dugce tinh ctia Cur; tuy nhién, cac nghién ctru nay van
chua giai quyét duoc triét dé van dé dua duoc lugng Cur
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dén cac té bao gay viém hodc diém dich mot cach dac hiéu.

Thu thé folate alpha (FRa) 13 mot protein mang gin voi
lycosyl-phosphatidylinositol. Cac nha khoa hoc da tim ra
rang FRo biéu hién qua muc & cac té bao viém [8] hodc
khéi u ran nhu 13 ung thu biéu mod budng trimg, phdi va vi
[9-11], biéu hién thdp va han ché trong cac mo binh thuong
[12]. Sy biéu hién qua muic cua FRa co thé tao didu kién
cho cac té bao ung thu ting truong qua cac co ché lién quan
hodc doc lap vai lugng folate hip thu [13-17].

Axit folic - mdt phéi ttr ¢6 4i luc cao cua thu thé folate,
gill lai cac déc tinh lién két cua thu thé khi duoc tao dan xudt
thong qua carboxyl. Véi dic tinh kich thudc nho san co, dé
tao phan tmg, lién két hoa hoc lién hop don gian va hau nhu
khong mang tinh sinh mién dich cua axit folic khién né tre
thanh mot phdi tir Iy twong dé phan phéi thude dén cac khbi
u hoac vung viém. Viéc nhim muc tiéu thu thé folate bé“mg
cach su dung axit folic dugc coi nhu 1a mét chién luge déy
htra hen cho diéu tri viém hodc ung thu véi nhiéu loai thudc
dang duoc thir nghiém 1am sang [18-20]. Folate lién két dac
biét v6i axit folic tao ra phirc hop thu thé - phdi tir nim
trén mang té bao, nd duoc ndi hoa thong qua con duong
endosome. Khi pH cua endosome dat ngudng, folate s€ tach
ra khoi thy thé va thude dugc giai phong [1]. Trong nghién
clru nay, chung toi dua ra nhitng minh chimg phén tr ro rang
vé hiéu qua cua viéc sir dung axit folic (mot phéi tir dic hidu
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Abstract:

Nano curcumin (n-Cur) is a phytopolyphenol extracted
from turmeric (Curcuma longa), which has been shown to
improve the solubility and limitations of curcumin (Cur)
but failed to produce target specificity. In this study, the
authors proved that the addition of folic acid to the n-Cur
(n-Cur-Fl) helps Cur to achieve a specific target towards
folate-receptor-expressing cells through the Boyden
chamber assay of high folate receptors (inflammatory
or cancer cells). Results showed that n-Cur-FI increased
the ability to target specifically to inflammatory cells
(RAW264.7 induced by lypopopisacharide) or cancer
cells (Hela) highly expressing folate receptors, up to 70
or 30 times more than conventional n-Cur, respectively.
While the authors could not see this ability in A549
cells, which did not express high folate receptors. These
molecular data indicated the potential of using n-Cur-
Fl1 to improve the blocking of inflammation by Cur
targeting the inflammatory region specifically.

Keywords: nano curcumin, nano curcumin conjugates
folic acid, nano curcumin specific targeting.
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¢6 4i luc manh voi thu thé folate), nhu mot chét dan duong
cho n-Cur c6 kha nang hudng dich toi cac té bao viém hodc
t€ bao ung thu biéu hién cao thu thé folate.

Nguyen liéu, hoa chat va phuong phap
Nguyén li¢u

Nguyén liéu dung trong nghién ciru 1a 3 mau thu: Cur,
n-Cur va n-Cur-Fl duoc cung cip boi nhém nghién ciru cta
TS Lé Thi Thu Huong (Khoa Y Dugc, Dai hoc Quéc gia Ha
Nbi). Cac dong té bao dugc sir dung trong nghién ctru nay
bao gém: dong dai thuc bao chuét RAW264.7, dong té bao
A549 va dong té bao ung thu ¢b tr cung Hela duoc luu trix
tai Phong Cong nghé té bao dong vat, Truong Dai hoc Khoa
hoc Ty nhién, Pai hoc Quéc gia Ha Noi.

Héa chit

Moi truong Modified Eagle ctia Dulbecco (DMEM,
PAN, Germany) c6 b6 sung 10% Fetal Bovine Serum (FBS,
Corning), 100 ug/ml penicillin, dung dich rira HBSS (PAN,
Germany); dung dich Trypsin/EDTA (PAN, Germany); dung
dich dimethyl sulfoxide (DMSO). Kit CellTiter 96® Non-
Radioactive Cell Proliferation Assay (Promega, USA); kit
tach RNA (Aurum Total RNA kit, Bio Rad, USA). Thiét bi:
may lic tron GFL; may do quang phd UV-Vis LABOMED
UV-2550, may Nano drop one Thermo Fisher va cac thiét
bi chuén ding trong nudi cay té bao, hoa sinh va sinh hoc
phan tir.

Phuwong phap

Nudi cdy té bao: cac dong té bao duoc nudi trong moi
truong Modified Eagle cua Dulbecco (DMEM, PAN,
Germany) c¢6 bd sung 10% Fetal Bovine Serum (FBS,
Corning), 100 xg/ml penicillin. Cac t& bao dugc nudi & diéu
kién 37°C, 5% CO, va d6 am 95%.

Ddnh gid anh hwéng cia cac chat 1én toc do sinh trucng
té bao bang kit Cell Titer: t& bao RAW264.7 (2,0x10* té
bao/100 pl/giéng), A549 (1,0x10* t& bao/100 pl/giéng),
Hela (1, 0x10* té bao/100 pl/giéng) dugc nudi trong dia 96
giéng, 1 qua dém ¢ 37°C va 5% CO,. Sau do, cac té bao
duogc 0 ¢ cac ndng do khac nhau véi Cur (0; 2,5; 5; 10; 20;
40; 100 pg/ml), n-Cur (0; 2,5; 5; 10; 20; 40; 100 va 1.000
pg/ml), n-Cur-F1 (0; 100; 2.000; 4.000; 6.000 va 8.000 pg/
ml). Sau 24 h 11 v6i cac chat, kha ning sinh truong ciia cac
dong té bao trong diéu kién c6 mat cua cac phuc hé duoc
danh gia bang Kit Celltiter (Promega, M¥). Dia 96 s& dugc
lic bang may lic tron GFL & toc do 4.000 vong/phut trong
10 phut tai nhiét do phong, sau d6 s€¢ duoc do & budc song
535 nm bang may do quang phé UV-Vis LABOMED UV-
2550. Cac thi nghiém duoc lap lai 3 1an. Két qua duoc tinh
theo cong thuc:

X 100%

s x Ac
%T¢é bao song = m



‘Trong do: Ac 1a d6 hép thy OD cua mau duoc b(f) sung
cha}t; Ao 1a do hap thu OD cua mau khong dugc bo sung
chat.

Gia tri n6ng dd cua cac chat Cur, n-Cur va n-Cur-Fl
khong gay chét t€ bao dugce tinh dya vao do thi log (licu
dung) va % uc che.

Pdnh gid kha ndng hdp dan ciia cac chdt lén té bao
bang thi nghiém Boyden Chamber Assay: nudi té bao RAW
264.7 (2,0x10° t& bao/transwell) va A549 (2,5x10* t& bao/
transwell), Hela (2,5x10* té bao/transwell) & budng phia
trén transwell v6i moi truong nudi cay DMEM 4,5 mg/ml
glucose bd sung 4% FBS, 100 pg/ml penicillin. Buong phia
dudi transwell dugc bo sung thém cac chat véi ndng do Cur:
20 pg/ml, n-Cur: 20 pg/ml, n-Cur-FI: 200 pg/ml. Sau 24 h
1, tién hanh thu transwell, té bao di chuyén xuéng mit dudi
cua day transwell dugc ¢6 dinh lai béng formaldehyde 4%
trong 10 phut, sau d6 dwoc nhuém bang crystal violet. Cac
té bao mit trong ctia giéng nudi dugce loai bé hoan toan bang
tam bong dé c6 thé nhan dién duoc cic té bao di chuyén
xudng mat dudi mot cach rd rang nhat. Transwell duoc chup
anh va dém dudi kinh hién vi soi nguoc & vét kinh 10X.
Téng lwong té bao di chuyén xudng mit dudi (3) duoc tinh
theo cong thuc:

a x 30
0,8

Trong d6: a 1a tong lwong t& bao dém duogc trén 0,8
mm?vi truong, 30 1a dién tich bé mit transwell (mm?) [15].
Chung t6i da phén tich va tinh toan lwong té bao bi hap dan
béng ca chuong trinh Microsoft Office Excel va phin mém
OriginPro dé tao biéu dd cho luong té bao & mdi mau.

Pdnh gid biéu hién ciia thy thé folate bang ky thudt
Reverse Transcriptase PCR: t& bio RAW264.7 (2,5x10°
té bao/ml), t& bao A549 (1,0x10° té bao/ml) dwoc nudi
trén dia petri, u qua dém trong DMEM glucose chira 10%
FBS, 100 pg/ml penicillin. Sau 24 h, cac té bao dugc
chuyén nubi trong DMEM. RNA tong s6 tir hai dong té
bao dugc tach bang kit Aurum Total RNA kit (Bio Rad,
USA). Sau khi tach RNA tong sd, tién hanh tong hop
cDNA bing phan tng sir dung enzyme phién ma ngugc
(Reverse Transcriptase) va kiém tra chat lugng san pham
tao cDNA thong qua phan tmg PCR véi cac cap moi sau:
Mbi P-actin: Fw: 5’-CTGTCCCTGTATGCCTCTG-3", Rv:
5"-ATGTCACGCACGATTTCC-3" (san pham 218 bp),
mdi mFOLRI: Fw: 5> CTGCATGGATGCCAAACACC
3’, Rv: 5 GCACAGGGGAACATCAAGGA 3’ trén trinh
tu tham chiéu NM_001252554.1 (san pham 298 bp) va moi
hFOLRI: Fw: 5 GGAGGAAGAATGCCTGCTGT 3’, Rv:
5" TTGCACAGAACAGTGGGTGT 3’ trén trinh ty tham
chiéu NM_016724.2 (san pham 391 bp), duoc thiét ké bang
phan mém Primer 3. Gen f-actin dwoc thuc hién song song
dam bao luong RNA tong s6 dua vao mdi mau la nhu nhau.
San pham PCR dugc dién di trén gel agarose 1,5% va duoc
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ghi lai hinh 4nh.

Xt Iy 56 liéu: cac s6 lidu nghién ctru duoc xr 1y thong ké
theo phuong phap t-test student sir dung phin mém Excel va
SigmaPlot 10 (Systat Software Inc, M¥). S6 liéu dugc biéu
dién dudi dang X+SD. Su khac biét cé y nghia khi p<0,05.

Két qua va ban luan

Anh hwéng ciia nong dé cdc chit hé n-Cur gin axit
folic toi kha nang sinh truong cua té bao

Nhu da d& cép o trén, Cur bi han ché vé kha ning hoa tan
trong cac dung mdi phén cuc, dé bi phén huy trong rudt nén
hiéu suat hap thy kém [1- 3]. Do do dé danh gi4 lidu viéc gin
thém axit folic co lam mat tinh tan trong moi truong sinh
hoc cua chét hé n-Cur, chung t6i da tién hanh thi nghiém
hoa cac chat Cur, n-Cur va n-Cur-FI trong méi truong nudi
cdy té bao DMEM & cung dai ndng do 0; 2,5; 5; 10; 20; 40;
100 pg/ml. Két qua cho thay, viéc gin axit folic vao n-Cur
khong nhiing khong anh hudng t6i kha nang tan cta n-Cur
ma con lam tinh tan cia n-Cur dugc ting 1én rat nhiéu.
Trong khi Cur c6 d6 phan tan kém dan ¢ cac nong do cao
(tor 10; 20; 40; 100 pg/ml) thi cac chat hé n-Cur c6 do phén
tan tot hon. Vi n-Cur, d6 phan tan bi giam xay ra o nong
dd6 100 pg/ml, trong khi voi n-Cur-Fl thi khong thay xuét
hién tia o néng d6 nay, khong théy hién tuong kém tan hay
su khac biét giita cac ndng d6 khac nhau (hinh 1). Didu nay
cho thiy viéc gén axit folic vao hé n-Cur con gitip lam ting
tinh tan ciia n-Cur trong moi truong nudi ciy.

0 25 5 10 20 40

100 (pg/ml)

n-Cur

n-Cur-Fl

Hinh 1. Mtrc d6 phén tan cua cac dang Cur, n-Cur va n-Cur-Fl
trong méi trwong nudi cay DMEM.

Bén canh do6, dé thir nghiém liéu ndng do cac chat hé
n-Cur c6 giy doc cho té bao hay khong, ching t6i da kiém tra
tac dong cua cac chat anh huong dén kha ning sinh truong
clia té bao RAW264.7, A549 va Hela bang Kit CellTiter.
Két qua cho théy, s6 luong té bao ciia RAW264.7 va A549
trong cac mau dugc u bang Cur bit dau giam ¢ ndng do cao
hon 10 pg/ml, riéng dbi voi té bao Hela 14 2,5 pg/ml (hinh
2A). Trong khi d6, cic mau duoc G v6i hé n-Cur va n-Cur-F1
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thi kha ning sng cua té bao RAW264.7 va A549 6n dinh &
céc nong do cao hon lan luot 1a 35 pg/ml va trén 6.000 pg/
ml, dong thoi n-Cur va n-Cur-FI ciing cai thién anh hudng
ctia Cur 1én té bao Hela (hinh 2B, 2C). Tir d6 c6 thé thay,
viéc nano hoa cac san pham Cur lam giam kha ning gy doc
cho cac té bao, dic biét 1a n-Cur gén thém axit folic.

(A) (B)
—RAW —A549 - = Hela

) 1 RAW —AS49 - - Hela
~ 120
_ 10 g
8 2 i
o 80 2
3 e 8
~Q o
i § 60
c
g 0 g
5 £
E 2 w0
[ 0 0
1] 25 5 10 20 40 100 1000
n-Cur (Ug/mi)
()
140 RAW ——A549 = = Hela

0 100 2000 4000 6000 8000
n-Cur-Fl (ug/ml)

Hinh 2. Anh hwéng clia ndng d cac chat Ién kha ning sinh trwéng cla
céac dong té bao. (A) Anh hwdng clia Cur (0; 2,5; 5; 10; 20; 40; 100 ug/ml) ;
(B) Anh huéing clia n-Cur (0; 2,5: 5; 10; 20; 40; 100 va 1.000 pg/mi); (C) Anh
hwéng ctia n-Cur-FI (0; 100; 2.000; 4.000; 6.000; 8.000 ug/ml) Ién kha nang
sinh trwdng clia cac dong té bao RAW264.7 (2x10° t& bao/ml), t& bao A549
(1%10° t& bao/ml) va Hela (1x10° t& bao/ml) trong céc giéng cia dia 96 giéng
sau 24 h. Lwong té bao séng sau 24 h dwoc xac dinh bang cach bd sung 60 pl
dung dich Cell Titer vo tirng giéng. Di¥ liéu duoc cung cap dwdi dang gia tri
trung binh £ SD (n=3).

Ddnh gid tinh huwéng dich ciia h¢ n-Cur-FI t6i té bao
co biéu hién thu thé folate

Nhu da dé cdp 0 trén, axit folic 1a mot tdc nhan co ai luc
manh vé6i thy thé folate trén bé mit té bao ung thu, viém
loét...[8]. Do d6, dé danh gia tinh hudng dich ciia hé n-Cur-
F1 t6i t& bao biéu hién thy thé folate, chiing toi xét biéu hién
folate & muc @6 mRNA trén dong té bao RAW264.7, A549
va té bao Hela. Két qua RT-PCR cho thiy sy xuét hién cac
bing san pham & khoang 298 bp déi voi té baio RAW264.7
(hinh 3A) va & khoang 391 bp déi vai té bao Hela dung
nhu tinh toan trudc do, ching té su biéu hién manh mRNA
folate trén cac dong té bao nay. Trong khi gan nhu khong
thu dwoc tin hiéu bang san phdam PCR & dong A549 (hinh
3B). Diéu nay cho thiy viéc dung dong RAW264.7 va Hela
biéu hién manh thu thé folate dé chimg t6 kha ning huéng
dich toi thy thé folate cia n-Cur-Fl 1a lya chon hop ly;
té bao A549 biéu hién rat thip hodc hau nhu khong biéu
hién thy thé nay sé& duoc ding lam ddi ching 4m trong thi
nghiém danh gia kha nang huéng dich cia n-Cur-FI.
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(A) (B)
Folate 298 bp
ﬂ-aCtin e bp ﬁ-actin _ Zebe

RAW 264.7

A549 Hela

Hinh 3. Mirc d6 biéu hign mRNA thy thé folate trén cac dong té bao:
RAW264.7 (A), A549 va te bao Hela (B). RN{-\téng so dwoc tach tir cac té ba}o
RAW264.7, A549, té bao I-!ela va d‘u’(yc chuyén hoa thanh cDNA, mirc d6 biéu
hién mRNA folgte dwc_yg kiém tra bang RT-PCR; beta actin dwgc s¢ dung lam
no6i chuan & mai loai mau.

Két qua nghién ciru ciing cho thay, khong xuat hién
luong té bao dang ké ¢ mit dudi cua giéng nudi (transwell)
trén ca 3 dong té bao thir nghiém khi 4 véi Cur, n-Cur hay
khong i voi chit nao (Non) (hinh 4A). Tuy nhién da c6 su
khéc biét 16n xay ra d6i véi dong té bao biéu hién thu thé
folate 1a RAW264.7 va Hela: ¢ sy tap trung rat nhiéu té
bao ¢ mit dudi cia giéng nudi trong su cd mit cia n-Cur-
Fl, trong khi khong thiy hién twong niy trén mau c6 dong
té bao A549 (hinh 4A). n-Cur-F1 di tao ra su huéng hoa hip
dan cac té bao RAW264.7 va Hela 1én téi twong tng 70 va
30 1an so voi dung riéng n-Cur (hinh 4B). S& luong té bao
hudng dich vuot troi nay c6 duge la do sy c6 mét cua thu
thé folate trén bé mit té bao RAW264.7 va té bao Hela da
hudng hoa tdi viung c6 axit folic trén cac phan tir n-Cur-FI.
Té bao thiéu hut thy thé folate 13 A549 khong c6 kha ning
nay trong diéu kién c6 n-Cur-F1 hay khong, dong thoi n-Cur
hay Cur thong thudng ciing khong c6 kha ning hap dan té
bao c6 thu thé folate (RAW264.7 va Hela).

(A)
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6004
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4004
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n-Cur-Fl
o

RAW AS9 Hola RAW AS49 Hela RAW AS49 Hola RAW ASE9 Hela

Control Cur n-Cur n-Cur-Fl

 RAW2647 549 Hela

Hinh 4. Kha nang hwéng dich toi dong té bao biéu hign manh thy thé
folate. (A) Anh té& bao tap trung mat du’éji cla mépg giéng nudi (transyvell) tiep
ch v&i Cur, n-Cur hoac n-Cur-Fl; (B) SO lwgng té bao hwéng dich dém dugc
(te bao/transwell).

R4t nhiéu nghién ctru di chi ra ring, thu thé folate 1a
dich @é tri liéu mot so0 ung thu. Mot s6 cong bo khac vé hé
mang thuoc gan axit folic cling da cho thay kha nang hudng
dich dac hi¢u toi t€ bao bi€u hién thu thé folate [18-20].
Su két hgp cta hat nano gan véi axit folic giup tang cuong
tiém nang hoa tri liéu cua Cur doi véi paclitaxel (mot loai
thuoc hoa tri dugc st dung dé di€u tri mot so loai ung thu),
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lam giam dang ké sy phat trién ctia khdi u in vivo véi viée
giam chuyén vi vao nhén cia cac nhan t6 phién ma NF-kB
va AP-1 [1]. Cac hat nano PLGA-PEG gin véi axit folic
ctia Cur thé hién hoat tinh chdng ung thu duoc ting cuong
nh¢ phan phdi dic hiéu diém dich [21]. Phtc hop nano tir
dich triét 14 ciy Withania somnifera (i-Ex) nhim muc tiéu
thu thé folate tiéu diét mot cach chon loc cac té bao ung thu.
Trai nguoc véi i-Ex, phirc hé nano i-Ex hudng dich thy thé
folate (FRi-ExNC) cho thdy c6 sy hip thu té bao cao gip 3
1an boi cac té bao ung thu dugc lam giau thy thé folate nay
trong diéu kién in vitro. Cac thir nghiém khdi u in vivo ciing
cho thiy kha ning hd trg (rc ché khdi u manh hon cta FRi-
ExNC (ching to phtic hé nay c6 vai tro la ung ctr vién mang
thude tu nhién higu qua va an toan trong diéu tri ung thu)
[22]. Bén canh do, cac hat nano PLGA két hop voi axit folic
lam ting dang ké tinh tham cua paclitaxel hip dan té bao
Caco-2 biéu hién thy thé folate [18]. C6 thé thay két qua cua
chung t6i hoan toan pht hop voi cac nghién ctru di cong bd
vé viéc gan thém axit folic vao phirc hé bao goi thudc dem
lai hiéu qua huéng dich cao hon nhiéu lan khi khong c6 mat
thanh phan nay.

Keét luan

Nghién ctru nay 1a bang chimg phan tir xdc dang cho
théy, lan dau tién, phtc hé n-Cur khi dugc gén thém axit
folic khong chi gitip lam tang tinh hoa tan ctia n-Cur ma con
c6 tac dung lam tang t6i 70 va 30 lan trong viéc hudng dich
t6i cac té bao viém biéu hién cao thu thé folate a RAW264.7
va té bao ung thu Hela so véi n-Cur thong thuong. Diéu nay
mo ra trién vong sir dung n-Cur gin axit folic ¢6 tinh huéng
dich dac hiéu cao, dic biét trén cac dbi tuong té bao viem
nhu viém loét da day va mot s6 té bao ung thu khac.
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Panh gi4 kha ning phén loai ciia viing gen ITS-rDNA doi voi
loai Hoang lién 0 ro 14 day (Mahonia bealei (Fortune) Pynaert)
cia Viét Nam

Nguyén Thi Phwong Trang", Vii Thi Hué?, Nguyén Hung Manh', Buii Vin Thanh!

Vién Sinh thai va Tai nguyén Sinh vdt, Vién Han lam KH&CN Viét Nam
’Truong Pai hoc Su pham Ha Noi

Ngay nhan bai 28/8/2020; ngay chuyén phan bién 7/9/2020; ngay nhén phan bién 21/10/2020; ngay chip nhéan ding 6/11/2020

Tém tit:

Hoang lién 6 r6 1a day (Mahonia bealei (Fortune) Pynaert) 1a loai dwoc lleu quy ¢6 nhiéu gia tri str dung va pham vi
phén bd hep, 1a mot trong nhirng vi thude dwgce diing nhiéu trong y hoc ) truyen Trong tw nhlen, loai nay trwéc day
kha phong phi nhung do bi khai thac va buén ban qua mirc nén da bi suy giam manh ca vé sb lwgng va chét lwgng.
Hoang lién 6 ré l1a day dwgce Sach dé Viét Nam xep ¢ mirc nguy cap (EN) Hién nay, ma vach DNA dwgc xem la ky
thut phd bién c6 tinh chinh xic cao trong xac dinh, nhin dang loai bang cach giai ma cic doan DNA dic trung cho
loai. Trong nghién ctru nay, cac tac gia da phan tich dic diém phén tir viing gen I7S-rDNA va danh gia kha ning
phéan loai ciia viing gen nay dbi voi loai Hoang lién 6 ro 14 day cua Viét Nam. Két qua cho théy, vung gen ITS dai
700 bp c6 chira 24,1% Thymine, 28,4% Guanine, 23,4% Adenine va 24,1% Cytosme, l1a ving gen phu hop, ¢6 thé
sir dung nhw mdt mi vach DNA dé xac dinh loai Mahonia bealei va nghién ciru moi quan hé di truyén cho cac loai
thudc ho Berberidaceae. Sw khac biét di truyén trung binh giita chi Mahonia va Berberis dwa trén phan tich trinh
tw gen ITS 1a 2,36%, trong khi véi cac chi khac 1a 17-22%. Cip moi dic hiéu khuéch dai ving gen ITS dai 300 bp
loai M. bealei ciing da dwoc phit trién va tong hop, gép phan hiru ich cho cong tic giam dinh va bao ton loai. Trinh
tw viing gen ITS-300 ciia Hoang lién 6 rd 14 day ciing da dwoc giri vao Ngan hang gen thé gi6i (Genbank) véi ma sé
truy cap la MT 008067.

Tir khéa: bao ton nguon gen, Hoang lién 6 ré 14 day, ITS, Mahonia bealei.

Chi sb phdn loai: 3.4

dung thanh loc va loai bo doc td, dugc su dung lam thude
diéu tri cac bénh nhu tiéu chay, kiét ly, vang da, viém loét
da day, ap xe, dau rang, viém hong [3]. Trong tu nhién, loai
nay phit trién ¢ nhitng noi c6 lugng mun it nhu dudi cac tan
rung thua, cac trang cay bui hodc suon nii da voi, do vay rat
thich hop dé st dung trong cong tac trong rimg & nhitng khu
vuc nghéo dinh dudng hodc dia hinh hiém tr¢ (nhu & cac

Mé dau

Hoang lién 6 16 14 day hay con goi la hoang mdc, hoang
lién 6 ro, hoang ba gai, mat gau... 1a loai ciy bui thuong
xanh, cao 2-3 m, thudc chi Ma hd (Mahonia Nutt., 1818),

ho Hoang lién gai (Berberidaceae) da dugc Fortune Robert
mo ta va cong bd vao ndm 1850 vai tén khoa hoc 13 Berberis

bealei Fortune, 1850. Pén niam 1875, Pynaert Edouard-
Christophe da xac dinh lai loai nay thudc chi Mahonia va
dat lai tén khoa hoc 1a M. bealei (Fortune) Pynaert. bén nay,
ho Hoang lién gai dugc xac dinh ¢ 17 chi va gan 650 loai
[1]. Cac nghién ctru vé& phan bd cho thdy, cac loai thude ho
Hoang lién gai chu yéu phan bd & khu vic 6n déi phia bic
va vung nui 4 nhiét doi. Theo Bui Van Hudng va cs (2017)
[2], Hoang lién 6 6 14 day duoc ghi nhan ¢ Trung Qudc (An
Huy, Phuc Kién, Quang Dong...) va ¢ Viét Nam (Lao Cai,
Ha Giang, Lai Chau).

Hoang lién 6 r6 1a day c6 tinh thanh nhiét, nén co tac

‘Tac gia lién hé: Email: nptrang@gmail.com
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vach nti). Tuy nhién hién nay, loai nay do bi khai thac va
budn ban qua mirc nén da bi suy giam manh ca vé s6 lugng
va chét lugng. Sach dé Viét Nam 2007 xép Hoang lién 6
6 1a day & muc nguy cp (EN) O Viét Nam, chi Mahonia
duoc biét dén véi 3 loai gdm, Mahonia japonica, Mahonia
bealei va Mahonia nepalensis, trong d6 loai Mahonia bealei
- Hoang lién 6 r0 14 day duoc coi 1a bi de doa & muc do cao
nhét so véi 2 loai con lai do ¢6 sd luong ca thé ctia né con
rat it trong tu nhién [4].

bén nay, cac nghién ctru cia Viét Nam vé loai nay chu
yeu chi tap trung vao mo ta hinh thai, dac di€m sinh hoc,
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Abstract:

Mahonia bealei is a valuable medicinal plant with high
economic value and a narrow range of distribution. It is
one of the most widely used medicinal herbs in traditional
medicine. In the past, this species was plentiful but due to
over-exploitation and trading, it has sharply declined in
both quantity and quality. At present, M. bealei is listed
on Vietnam’s Red List at the endangered level (EN).
DNA barcoding is considered a popular technique with
high accuracy for species identification by sequencing
of specific DNA fragments. In this research, the authors
studied molecular characteristics of the ITS-rDNA
region and assessed of classification ability of this DNA
marker on M. bealei in Vietnam. The result showed that
the ITS with 700 bp in length contained 24.1% Thymin,
28.4% Guanine, 23.4% Adenine, and 24.1% Cytosine.
The average genetic difference between the Mahonia
genus and Berberis genus is 2.36% while other genera
are from 17 to 22%. The result also demonstrated this
ITS-rDNA region might be suitable for identification
for Mahonia bealei as well as studying the phylogenetic
of Berberidaceae. Specific primer to amplify the ITS
genome in the length of 300 bp of M. bealei species has also
been developed and synthesised, usefully contributing to
M. bealei identification and conservation. The ITS-300
sequence of M. bealei was registered on the Genbank
with accession number MT 008067.

Keywords: Berberidaceae,
Mahonia bealei.

Classification number: 3.4

gene conservation, ITS,
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sinh tha1 phan b, gia tri tai nguyén va cac phuong phap
nhan glong . ma chua hé c¢6 cong trinh nao nghién ctru Ve
dic diém phan tir, hé thong hoc phan tir hay phat trién moi
khuéch dai ving gen dic hiéu phuc vu cho cong tic giam
dinh va bao ton loai.

Ma vach DNA (DNA barcoding) 1a k¥ thuat hién dai, st
dung doan DNA chira thong tin dic trung cho loai dé phan
bigt [5, 6]. Ching da tro thanh cong cu hi¢u qua cho cong
tac phan loai loai, giam dinh mau vat, danh g1a m01 quan hé
di truyén, phat hién loai méi, quan 1y ngudn gdc, xuat xi,
ban quyén cua san pham tir sinh vat [7].

O thuc vat bac cao, mot sd chi thi luc lap (matK, rbcL,
psbA-trnH, atpF-atpH...) va gen nhan (ITS, 18S...) da va
dang dugc st dung rong rai trong viéc phan loai loai, nghién
ctru vé mdi quan hé di truyén va nhan dang loai hay xac
dinh/lya chon cay giéng trén co so phan tich cac trinh ty
nucleotide.

Trong nghién ctru nay, chiing t6i thuc hién gidi ma trinh
tu nucleotide vung gen /7S cua loai Hoang lién 6 r6 14 day
phan bd & Viét Nam, voi myc tiéu 1a tim hiéu vé dic diém
phén tir cting nhu danh gia kha nang phan loai cua ving gen
nay, gop phan bo sung co so du lidu vé di truyén cho loai;
tiép theo 1a phat trién cip mdi ddc hiéu phuc vu cho cong
tac giam dinh, bao ton ngudn gen loai Hoang lién 6 16 14 day
cua Viét Nam.

Vit liéu va phuong phap nghién ciiu

Vit li¢u

Hai mau 14 loai Hoang lién 6 ro 14 day dwgc nhém
nghién cttu ctia Phong Dan tdc hoc thuc vét, Vién Sinh thai
va Tai nguyén Sinh vat thu tai Ha Giang nam 2018 (ky hiéu
mau SM02) va thu tai Bat Xat (Lao Cai) nam 2011 (ky hiéu
mau BLCO03). Ngoai ra, 4 mau khac thudc ho Berberidaceae
gom:

- B. hypoxantha thu tai Sa Pa, Lao Cai nam 2016 (ky
hiéu mau B1).

- B. julianae thu tai Sa Pa, Lao Cai nam 2007 (SBO1).

- M. jingxiensis thu tai Ham Yén, Tuyén Quang nam
2018 (C307).

- M. klossii thu tai Pa Lat, Lam Pdng nam 2017 (DL02).

4 méu trén duoc st dung dé lam mau ddi chimg ciing
nhu dé xay dung cay phat sinh ching loai nham so sanh vé
khoang cach di truyén voi loai M. bealei thu tai Ha Giang
va Lao Cai.

Phwong phap nghién ciru

Tach chiét DNA tong sé: DNA tong s6 duge tach chiét
theo phuong phéap cia J.J. Doyle va J.L. Doyle (1990) [8]
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(c6 hiéu chinh dé phu hop voi didu kién phong thi nghiém
cua Viét Nam).

Nhdén ban gen ITS bang ky thudt PCR: ving gen ITS dai
700 bp cua ca 6 miu nghién ciru duoc nhan ban bang PCR
véi cip mdi ITSIATS2 (5-CCTTATCAYTTAGAG
GAAGGAG-3/5-CCGCTTAKTGATATGCTTAAA-3’
[9]. Mdi phan tmg PCR c6 thé tich 30 ul v6i cac thanh phan:
15 ul PCR Master mix kit (2X), 0,5 pl mdi xudi (10 pmol/
ul), 0,5 pl moi ngugc (10 pmol/ul), 1 pnl ADN (10-20 ng) va
cudi cung 1a 13 ul H,0O deion. Phan trng dugc thuc hi¢n trén
may PCR model SimpliAmp cua Hang Applied Biosystems-
Life Technologies-Thermo Fisher Scientic (Hoa Ky). Chu
trinh nhiét ctia phan tmg PCR véi 35 chu ky gom: bién tinh
DNA ¢ 94°C trong 3 phut; 94°C trong 45 gidy, bt cap moi
0 55°C trong 30 giay, kéo dai sgi DNA ¢ 72°C trong 30 gidy;
két thiic phan tmg nhan gen & 72°C trong 5 phiit va giit san
phim ¢ 15°C. Kiém tra san pham PCR bang dién di trén gel
agarose 1%.

Gidi trinh tw va xit Iy s6 liéu: qua trinh xac dinh trinh ty
nucleotide duoc thuc hién tai Cong ty Firstbase (Malaysia).
Trinh tu DNA thu duoc sau d6 duge kiém tra va ghép ndi
bang phan mém Chromas-Pro2.1.6 (Technelysium Pty Ltd,
Uc). Trinh ty nucleotide ving gen ITS ciia mau Hoang lién
6 16 1a day (SM02 va BLCO03) sau khi ghép ndi va loai bo
phan nhiéu dugc dua vao BLAST (NCBI) dé so sanh voi
céc trinh ty sdn ¢6 trén Genbank nham kiém tra tinh chinh
xac clia ving gen dugc khuéch dai. Cac trinh tu phan tich
duoc sip xép thing hang bang phin mém Bioedit v7.0.5.2
[10]. C4c vung nucleotide bi nhidu hoic khong tuong tng
v&i nhau sé bi loai bo trude khi tién hanh phan tich.

Xdy dung cdy phat sinh chung logi: cdy phat sinh ching
loai dwoc xdy dung dua trén phuong phap xéac suit ti da
ML (Maximum Likelihood). Thyc hién véi 1.000 lan lip
lai dé xac dinh gi4 tri ung ho (bootstrap). Khoang cach di
truyén (P) giita cac loai trong chi dugc tinh toan bang phan
mém Mega 7.0 [11] theo mé hinh Kimura hai tham sb.

Két qua va thao luan
Két qud tich chiét DNA tong sé

DNA téng s6 ctia 6 mau nghién ctru sau khi tach chiét
duoc kiém tra bang dién di trén gel agarose 1% (hinh 1). Két
qua dién di kiém tra cho théy, vach DNA thu duogc 16 nét
chung t6 DNA tdng sb it bi dut giy va twong dbi sach. Két
qua do OD ciing cho théy chi sb OD,,/OD,,, cua cac mau
déu tur 1,81 dén 1,83, chung té ham lugng DNA thu dugc cé
d tinh khiét cao.

TAP CHI
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Hinh 1. Két qua kiém tra DNA tong s6 6 mau nghién ciru trén gel
agarose 1% (gieéng so 1-6: thtr tw cac mau lan lwot la SM02, BLCO3,
B1, SB01, C307, DLO2).

Két qud nhén ban trinh tw gen ITS bing PCR

Két qua dién di san phdm PCR cho thiy ca 6 mau déu
xudt hién 1 vach rd nét c¢6 kich thudc khoang 700 bp (hinh
2), chiing t6 cap moi ITS1/ITS2 dd nhan ban thanh cong &
nhiét d6 gan moi 1a 55°C cho ca 6 mau nghién ciru. San
pham PCR sang dam, rd nét, dii tiéu chuan dé giai ma trinh
tu nucleotide truc tiép.

M 1 2 3 4 5 6

Hinh 2. San pham PCR 6 miu nghién ctru khi kiém tra bang dién
di trén gel agarose 1% (M: marker phan t&r DNA 1 kb ladder; giéng
1-6: thir tw cac mAu nghién cvu lan lwot la SM02, BLCO03, B1, SB01,
C307, DLO02).

Két qua phan tich trinh tw gen ITS

Két qua kiém tra tinh twong ddng trinh tw ving gen ITS
ctia mau Hoang lién 6 16 1a day véi cac trinh tu sdn c6 trén
Genbank cho théy, trinh ty ving gen ITS ciia ca 2 mau M.
bealei SM02 va BLC03 gidng hét nhau va déu cho két qua
tuong dong 100% voi lodi B. bealei ma s6 MG730545 (loai
ctia Trung Qudc). Pidu nay chimg t6 mau nghién ciru 1a loai
B. bealei va két qua PCR di nhan ban chinh xac ving gen
ITS.

Thong thuong, két qua BLAST khong cho két luan
chinh xac vé loai, nhung véi nhiing truong hop BLAST c6
dd bao phu va tuong dong cao (trén 98%) thi co6 thé dua ra
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goi ¥ vé nhiing loai gan giii véi mau nghién ciru. Két qua
so sanh vung gen ITS cia 4 mau nghién ctru con lai trén
Genbank ciing déu cho thiy su gan giii voi cac loai trong
chi Berberis, cu thé mau DLO02 (M. klossii) gan giii 93% véi
loai B. bealei (md s6 MG730545); C307 (M. jingxiensis)
gan giii 97% voi loai B. dictyophylla (md s6 X83829.1);
SBO1 (B. julianae) gan giii 97,27% véi loai B. hemsleyana
(mé s6 KY 624390); va Bl (B. hypoxantha) gan giii 97,89%
v6i loai B. bealei (md s6 MG730545). Pidu d6 cho thiy
chung t6i da khuéch dai thanh cong ving gen ITS cho tat ca
6 mau nghién ciru.

Két qua kiém tra trinh tw nucleotide ving gen ITS dai 700
bp cuia loai M. bealei cho thiy ty 1¢ phan trim cac nucleotide
T, G, Ava C lan luot 13 24,1, 28,4, 23,4 va 24,1%. Trong do,
¢6 59 vi tri bién ddi (variable) va 27 vi tri nucleotide co gia
tri mang thong tin di truyén (Parsimony).

Khodng cich di truyén va vi tri phin loai ciia lodi
Hoang lién 6 ro la day

Trinh tu nucleotide ving gen ITS clia mau SMO02 va
BLCO03 sau khi loai bo tat ca céc vi tri tréng thi duoc so
sanh véi 20 loai khac cua ho Berberidaceae, trong d6 c6 17
loai 4y dit liéu trén Genbank, gdm 16 loai ho Berberidaceae
(7 loai thudc chi Berberis, 1 loai thudc Mahonia, 2 loai
thuoc Epimedium, 2 loai thudc Diphylleia, 2 loai thudc
Dysosma, 2 loai thuoc Podophyllum) va 1 loai Tinh diép
thao (Circaeaster agrestis) dugc st dung la loai ngoai nhom
(bang 1); 4 loai khéc 1a cac mau B1 (B. hypoxantha), SBO1
(B. julianae), C307 (M. jingxiensis) va DLO2 (M. klossii).

Bang 1. Danh sach 17 loai lay dir liéu tir Genbank dung dé so
sanh vé&i 6 mau nghién ciru.

TT Tén loai Mi s6 Genbank
1 B. hemsleyana MH258097.1
2 B. vulgaris KX268517.1
3 B. fortune MK524268
4 B. wallichiana KC575611.1
5 B. poiretii JF421477.1
6 B. julianae KM580586.1
7 M. jingxiensis KU221049.1
8 B. bealei MG730545.1
9 Epimedium baojingense MG837277.1
10 Epimedium dewuense MG837288.1
11 Diphylleia sinensis KC494674.1
12 Diphylleia cymosa KC494676.1
13 Dysosma difformis KC494661.1
14 Dysosma pleiantha KC494652.1
15 Podophyllum peltatum KC494685.1
16 Podophyllum hexandrum AF328965.1
17 Circaeaster agrestis AF328965.1
TAP CHI
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So dd mbi quan hé di truyén cua 23 loai ho Berberidaceae
da dugc xay dung theo phuong phap ML. Theo do6, 23 loai
nghién ctru chia thanh 2 nhanh chinh 16n: nhanh chinh 16n 1
gdm cac loai ctia chi Berberis va Mahonia; nhanh chinh 16n
2 gbm céc loai cua chi Epimedium, Diphylleia, Dysosma va
Podophyllum. Trong do, nhanh chinh 16n 1 lai chia thanh 2
nhanh phu, gdm nhanh phu s6 1 (cac loai thudc chi Berberis)
va 2 (cac loai thudc chi Mahonia). Nhanh chinh 16n 2 cling
chia thanh 4 nhanh phu nhé hon tuwong ung véi cac chi khac
nhau (nhanh phu sb 3, 4, 5, 6) (hinh 3). Diéu d6 cho thiy,
Berberis va Mahonia 1a 2 chi ¢6 quan hé rit gan giii véi
nhau, cu thé khoang cach di truyén trung binh cta 2 chi nay
12 0,0236 (x2,3%) (tinh trung binh trén 7 mau Mahonia va
8 mau Berberis nghién ctru), trong khi d6 khoang cich di
truyén trung binh giita chi Mahonia voi Dysosma 1én dén
0,223 (=22,3%), v6i chi Epimedium 1a 0,198 (=19,8%) va
Podophyllum 1a 0,214 (=21,4%). O nhanh chinh 1én s6 2
két qua phan tich bang khoang cach di truyén cho thiy, chi
Podophyllum ¢6 quan hé gin giii v6i Dysosma v6i khoang
cach di truyén (P) 1a 0,041 (=4,1%) (tinh trung binh trén 4
mau nghién ciru) (hinh 4).

&3 MH258097.1 Berberis hemsleyan?
52| L kx268517.1 Barberis vulgaris
51| | MK524268.1 Berberis fortunei
o KC576611.1 Berberis wallichiana 1
[34 L yr421477.1 Berberis poiretii
85 | “ Berberis hypoxantha B1
= KM580586.1 Berberis julianae
* Berberis julianae SB01

)1

100

72 KU221049.1 Mahonia jingxiensis
F?ﬁ;dahonm jingxiensis G307

Mahonia klossii DLO2
Mahonia subimbricata BCHO1

| Mahonia bealei SM02
;MG?&U&#SJ Berberis bealei
Mahonia bealel BLCO3
100 MG837277.1 Epimedium baojingense -
MGE37288.1 Epimedium dewuense }
———KC494674.1 Diphylleia sinensis
— KCA494676,1 Diphylleia cymosa } 5
T | 72— KG494661.1 Dysosma difformis } 5
KC494652.1 Dysosma pleiantha
5‘ — KC494685.1 Podophyllum peltatum
;—AFEEED&SJ Podophyllum hexandrum }

JFIT6160.1 Circaeaster agrestis

]

0.10

Hinh 3. So' d mbi quan hé di truyén ctia 6 mau nghién ctru véi
17 loai khac trén co’ s& phan tich trinh tw nucleotide viing gen
ITS-rDNA bang phwong phéap ML [loai Tinh diép thao (Circaeaster
agrestis) dwgc st dung lam loai ngoai nhom).
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Hinh 4. Bang khoang cach di truyén giira 24 mau nghién cieu.

Thiét ké cdp moi khuéch dai dic hiéu ving gen ITS-
300 cho loai M. bealei

Trinh ty vung gen ITS dai 700 bp cta loai Hoang lién
0 16 14 day sau khi duoc so sanh véi trinh ty gen ITS cua
22 loai khac da phat hién ra mét doan trinh tu dai khoang
300 nucleotide ndm giira viing Spacer 2 va 26S ¢ chira dén
35 vi tri bién doi, trong d6 cd 19 vi tri nucleotide c6 gia tri
mang thong tin di truyén (c6 y nghia Parsimony) (hinh 5).
Diéu nay goi y cho chiing t6i co thé xéac dinh duoc mot vung
ITS dac hiéu cho loai M. bealei.

1111121111 1111113111
9999999900 0001111112

11111 1222233344 4535556666 667
1355901238 9015803934 6345681234 5911
AGCTATGATT TGACTGAGTA GTAGAGCTTT CGACATGICC A5

9478399999 001]
5803¢78 015]
GCAGZGTICE TCG

Maronia bealei BLCO3 CGATGACRAG TCITC--AIC TARGCC
Mahonia bealei SHO2
M5730545.1_Berberis vealei
Mahonia klossii DLO2

KU221043.1 Mahonia_jingaiensis
Mahonia jingxiensis C307
imoricata BCE0L

Berberis -muley 2

KCE Berperis yallichianz

LCEG.AG.AE .. R.L.C..

TETA.T.

TACCCCATA-

_Dysesma_aiffornis C.IC.ATT.C

_Dysosna_pleientha C.TC.ATT.C .CER.2G.AG .. TATA.TA.. TAC.CCATA- .AG.AE I
nylleia cymoss CRIC.ATT.C .CE .. TACCCCATA- o
nylleia sinensis C.TC.ATT.. .IG. .CT. TACCCCATA- . oI

| Podophyllum peltatun  C.TC.ATT.C .CCG.AGRAG .. TACCCCATA- . T
_Podophyllum hexandrum  C.TC.ATT.- .CEG.AG.AG ..TA.2.CC. TATR.T.CT. TACCCCATA- .AG.AG.GG. .C.CTTAGCA CG.T.. T
| Epinedium baojingense  C....AITCC .CE.CAG.AG .G.ATA.C.. TA.I....TT T..C.ICTAT T.GCA.TGG. C..CTAT.ZA CG.I...C.. .TG..A.CT. C.T
_Ipinediun devuense C.vv ATTCC .CELCAG.AG \G.ATR.C.. TA.T....TT T..C.ICTAT T.GCA.TGG. C..CT6T.2A CG.T...C.. .T6..A.CT. C.T

Hinh 5. Bang tong hop céc vi tri nucleotide bién dbi trong doan
300 nucleotide thuéc ving gen ITS.

Chung toi da tién hanh thiét ké cip mdi theo nguyén tic
mdi xudi co trinh tu cung trinh tu v&i mach géc DNA, trong
d6 2/3 trinh ty moi nam trong ving bao thi, 1/3 trinh ty moi
nam trong ving siéu bién ddi (1a ving ITS dai 300 bp); moi
nguoc co trinh ty bo sung véi mach DNA gdc, ciing ¢6 2/3
doan trinh tu nim trong vung bao thu bao 2 dau cua doan
gen chtra nhiéu vi tri bién d6i va 1/3 doan trinh tu ndm trong
ving siéu bién d6i (hinh 6). Hai ddu mdi moi déu co chua
G, C dam bao do bat cap chic chin cho mdi trong qua trinh
khuéch dai gen bang PCR. Mdi mdi (xudi va ngugc) gom
21 nucleotide, trong d6 c6 10 GC (chiém 48%) va va 11 AT
(chiém 52%).
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Hinh 6. So d6 doan mai thiét ké dé khuéch dai viing chira nhiéu vi
tri bién d6i dai 300 bp ctia gen ITS. Trinh ty mdi thiét ké nhw sau (ky
hiéu moi ITS-300): mdi xudi (F): 5- GCA-ATT-CAC-ACC-AAG-TAT-CGC-
3 mdi nguoc (R): 5- GCG-ATA-CTT-GGT-GTG-AAT-TGC -3.

Nhiét d6 bét cap Tm duoc tinh theo cong thirc:
Tm = 4(G+C) + 2(A + T) theo d6 nhiét do bét cap ly
thuyét cuia ca 2 mdi xudi va moi nguoe déu 62°C.

Cap mdi sau d6 di dugc kiém tra bang PCR cho 2
mau nghién ctru SM02, BLCO3 (M. bealei), va 4 mau dbi
chimg gdom B1 (B. hypoxantha), SBO1 (B. julianae), DL02
(M. klossii) va C307 (M. jingxiensis). Phan ung trung hop
(PCR) khuéch dai gen ITS-300 dugc thyc hién véi 35 chu
ky, bit cip & 58'C trong 30 gidy.

Két qua PCR sau d6 duoc kiém tra trén gel agarose 1%
cho thdy 2 mau M. bealei (SM02 va BLC03) déu cho mot
vach sdc nét co kich thuéc =300 bp, trong khi 4 mau di
chimg (gdm B1, SBO1, DL02 va C307) déu khong cé vach
(hinh 7). Diéu d6 cho thiy, kha ning cap moi ITS-300 1a dic
hiéu cao cho loai M. bealei. San pham PCR nay sau d6 da
duoc doc trinh tu va két qua so sanh trén BLAST cho théy
day dung la doan gen ITS cua loai M. bealei. Trinh ty doan
gen ITS-300 nay cua loai M. bealei 33 dugc chung toi dang
ky 1én Genbank va duoc cap ma sb 1a MT 008067.

12 M

34506

300bp—

Hinh 7. Két qua PCR kiém tra tinh déc hiéu ctia mdi ITS-300 trén
6 mau nghién ctru (giéng sb 1, 2: mau SM02, BLC 03, M: DNA 1 kb
ladder, Lane 3, 4, 5, 6 lan lwot 1a cac mau B1, SB01, DLO2, C307).

Nghién ctru ctia Y.D. Kim va ¢s nam 1996 [12] (dya trén
trinh ty vung gen rbcL, ITS) va nghién ctru ndm 2004 [13]
(dya trén trinh tu gen ndhF) déu cho thiy, chi Berberis va
Mahonia tach thanh 2 nhom riéng biét du c6 quan hé rat
gan giii voi nhau. Trong nghién ctru nay cua ching toi, dya
trén phan tich trinh tu ving gen ITS ciing cho thiy mic
du khoang cach di truyén trung binh gitra cac loai cta chi
Berberis va Mahonia chi 1a 0,0236 nhung ching van sip
xép thanh cac nhom riéng r&, diéu nay hoan toan phi hop
v6i cac nghién ciru vé hinh thai va phan tir truge do.
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Viéc phat trién cdp moi khuéch dai dugc ving gen ITS
dac hi¢u s€ gitp cho cong tac giam dinh loai Hoang lién 6
6 14 day ¢ Viét Nam trd nén nhanh chong, boi xac dinh loai
v6i thong tin chinh xac 1a mot trong nhiing chia khoa dé cai
thién cong tic quan Iy va bao ton loai [14].

Két luan

Két qua phén tich trinh tu gen ITS loai M. bealei cho thy
vung gen nay khong chi dugc st dung hiéu qua nhu mot ma
vach dé xac dinh céc loai thudc chi Mahonia, ma con 1a
ving gen rat hitu ich cho phén tich phat sinh ching loai cac
loai thudc ho Berberidaceae no6i chung, chi Mahonia noéi
riéng.

Viéc phat trién cap moi khuéch dai vang gen ITS dai 300
bp dic hiéu cua loai M. bealei gop phan dua ra phuong phap
nhanh chong va chinh xac dé xac dinh loai nay, day 1a van
dé rét hitu ich, gop phan quan trong cho cong tac bao ton
nguén gen mot loai duoc li¢u quy.

LOI CAM ON

Nghién ctru nay dugc hd tro kinh phi tir dé tai ciia Quy
Phat trién Khoa hoc va Céng nghé Quéc gia (mi sb 106-
NN.03-2016.49) va cua Vién Sinh thai va Tai nguyén Sinh
vat (ma s6 IEBR DT.13-20). Cac tac gia xin chan thanh cam
on.
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Xay dung dic diém vi hoc va ma vach ADN
phuc vu dinh danh cay cam thio Da Bia
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Tom tit:

Cam thio D4 Bia (CTDB) Jasminanthes tuyetanhiae T.B.Tran & Rodda, Apocynaceae la loai ciy dic hitu ciia viing
niii Pa Bia, Tuy Hoa, Pht Yén. B§ phan thin va ré ciia ciy c¢6 vi ngot, dwoc cic thiy thudc dia phwong sir dung
thay thé cam thao bic trong cac bai thude cb truyén. V6i muc dich phat trién ciy thude trong twong lai, cac tic
gid thuc hién nghién ciru dac diém vi hoc va phan tich trinh tu gen ITS, rbcL dé 1am co sé cho viée dinh danh cay
thudc nay. CTPB c6 ciu tao vi phiu dic trung ciia cic cAy hg Apocynaceae nhw 6ng nhya mii thét, libe quanh tiy
va cum té bao soi vach cellulose. Trinh tw doan ITS1-5.8S rARN-ITS2 va rbcL ciia méu 14 non CTPB di duge cong
b6 trén ngin hang GenBank NCBI véi ma MT084410.1 va MT089916, so sanh véi trinh tw ADN ciia miu daosi chirng
Jasminanthes mucronata (Blanco) W.D. Stevens & P.T.L c6 mirc do twong dﬁng 1an lwot 12 92,69 va 100%. bay la lan
diu tién trinh ty gen cdy CTDB dwge nghién ctru va cong b6, doan ITS1-5.8S rARN-ITS2 va rbcL c6 tiém ning lam

ma vach ADN dung cho dinh danh CTDB.

Tir khoa: ADN, cam thao Da Bia, ITS, Jasminanthes tuyetanhiae, rbcL, vi hoc.

Chi s6 phén loai: 3.4

- £ N
Dat van de

Hon 30 nam trude, doan diéu tra duoc liéu cua tinh Phi
Khéanh khi diéu tra vung nui P4 Bia, Pong Hoa, Phu Yén
da phat hién mdt loai cay co6 vi ngot nhu dugce liéu cam thao
béc nén dit tén 1a CTDB [1]. Do tac dung doc dao nén khi
dugc cong bd, CTDB bj khai thac triét dé, dan dén chi con
vai ca thé it 6i va dugc dua vao Sach do Viét Nam nam
2007 voi tén CTPB Telosma procumbens (Blanco) Merr.
Asclepiadaceae (EN B1+2B) [2]. Thang 8/2017, nhom
nghién ctru thude Trung tdm Nghién ctru va San xuat Dugc
liéu mién Trung cung vé&i cac chuyén gia va TS Tran Thé
Bach thu dugc mau ra hoa CTPB, CTPB duoc dinh danh lai
va mang danh phap khoa hoc méi Jasminanthes tuyetanhiae
T.B. Tran & Rodda Apocynaceae, Asclepiadoideae [3].

Dinh danh chinh xac thuc vat 1a bude quan trong dau tién
trong nghién cuu va kiém nghiém dugc li¢u, ngoai cac dac
diém vé hinh thai, con can két hop thém chi tiéu vé dic diém
vi hoc, hoa hoc. Gan day, viéc ap dung cac phuong phap
dinh danh dua trén dic diém di truyén ngay cang duoc ing
dung nhiéu dé viéc dinh danh thuc vat ngay mot chinh xac
hon. Trén thuc vat, ma vach ADN (DNA barcode) 1a phuong
phap phd bién nhit dua trén nhitng doan ADN ngin, kém
dugc bao ton, thay doi nhiéu trong tién hoa nhung khong
khac nhau qua muc giita ca thé trong cung loai, thuong 1a

“Tac gia lién hé: Email: th.dang@hutech.edu.vn
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trinh ty thuoc hé gen luc lap nhu rbcL, psbA-trnH, trnL-
trnF, matK... hay cac ving trinh tu khong phién mi nam
trong ADN cua ribosome (rDNA) nhu internal transcribed
spacer (ITS) [4]

Trong 8 loai thudc chi Jasminanthes, chi c¢6 dir li¢u gen
cua loai J. mucronata (Blanco) W.D. Stevens & P.T. Li da
dugc cong b trén ngan hang gen NCBI, bao gdm céc gen
trnL-trnF, matK, matR, AtpB, rbcL, ITS1-5.8S rARN-ITS2,
G3pdh [5, 6]. Nhim muyc dich bao tén va phat trién mot loai
duogc liéu quy, nhom tac gia thuc hién nghién ctru vé dic
diém vi hoc thyc vat va giai trinh ty gen ITS, rbeL, phuc vu
cho viéc dinh danh cay thudc, lam tién dé cho céac nghién
ctru vé hoa hoc va tac dung dugc ly.

Doi tuong va phuong phap nghién ciu
Doi twong nghién ciru

Mau cay Jasminanthes tuyetanhiae moc ty nhién dugc
thu hai tir h€ sinh thai nai D4 Bia, Pong Hoa, Phu Yén vao
thang 8/2017, dugc dinh danh vé mit hinh thai dua trén
cong bd caa TS Tran Thé Bach [3], lvu miu tai Trung tam
Nghién ciru va San xuat Dugc lidu mién Trung, Tuy Hoa,
Phu Yén (hmh 1). Cac bo phan ré, than, 14 lam vat liéu khao
sat ddc diém vi phdu va vi hoc. Mau 14 non 1am vat liéu phan
tich ma vach ADN.
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Plant anatomy and the DNA
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Abstract:

Cam Thao Da Bia (CTDB) Jasminanthes tuyetanhiae
T.B.Tran & Rodda, Apocynaceae is an endemic plant
of the Da Bia mountainous region in Phu Yen province.
The stems and roots of this plant with sweet taste are
used as a substitution for licorice in traditional medicine.
With the aim of developing this plant, the plant anatomy
characteristics and the sequence of ITS and rbcL genes
were analysed for establishing a method of identification
of this medicinal plant. CTDB has the plant anatomy
characteristics of the Apocynaceae family such as non-
articulated laticifer, internal phloem, and a bunch
of cellulose wall sclerenchyma fibers. The sequence of
ITS1-5.8S rRNA-ITS2 and rbcL of CTDB young leaves
were submitted in GenBank with code MT084410.1 and
MT089916, respectively, in comparison with those of
Jasminanthes mucronata (Blanco) W.D. Stevens & P.T.
L, the similarity were 92.69 and 100%, respectively. This
is the first time the gene sequence of this plant has been
presented. The section ITS1-5.8S rRNA-ITS2 and rbcL
offer great potential for establishing the DNA barcode to
identify CTDB.

Keywords: Cam Thao Da Bia, DNA, ITS, Jasminanthes
tuyetanhiae, plant anatomy characteristics, rbcL.

Classification number: 3.4
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Hinh 1: M3u CTDB dwoc trong tai Trung tam Nghién ctru va San
xuat Dworc liéu mien Trung.

Héa chit

Javel 50%, acid acetic 1%, luc iod 0,1%, dung dich
carmin 1%, glycerin 30%, dém 2X CTAB, cloroform:
isoamyl alcohol (24:1), dung dich TAE 1X, PCR buffer
(10X), EZ PCR mix (khd), nuéc DEPC, agarose,
PHUSA loading buffer, loading dye 6x, ladder 1 kb
plus, ADN marker, kit tinh sach PCR purification kit
(Jena Bioscience, DPuc), ethanol 70%, ethanol 96%, cac
cip méi ITS (ITSI: TCCGTAGGTGAACCTGCGG/
ITS4: TCCTCCGCTTATTGATATGC) [7] va rbcL
(rbcL_ F:ATGTCACCACAAACAGAGACTAAAGC/
rbcL R: GAAACGGTCTCTCCAACGCAT) [8].

Phwong phap nghién ciru

Khdo sat déc diém vi phdu: cit ngang ré, than, cudng 1a
va 14 thanh cac 14t mong, nhudém bang son phén va lyc iod.
Quan sat, md ta va chup anh cac dic diém vi phau qua kinh
hién vi quang hoc.

Khdo sat dac diem vi hoc: ré, than, 14 dugc phoi kho,
nghién min va lam ti€u ban bot. Quan sat, mo ta va chup anh
cac dac diém qua kinh hién vi.

Phdn tich md vach ADN: tach chiét ADN téng sb tur
mau 14 twoi CTDB theo phuong phap sir dung CTAB ctia
J.J. Doyle va J.L. Doyle [9]. Kiém tra mau ADN tach chiét
dugc bang phuong phap do mat do quang (OD) trén may
Nanodrop & budc song 260 va 280 nm, dong thoi dién di
kiém tra trén thach agarose 0,8% dé x4c dinh d¢ tinh sach.

PCR duoc tién hanh dé khuéch dai 2 vung gen ITSI-

ITS4 va rbcL_F-rbcL R vdi dung tich 50 pl, cac thanh
phan tham gia phan tng gom 2 pl ADN tach chiét, PCR
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buffer 1X, EZ PCR mix (kho), 0,2 pM mdi xudi, 0,2 uM
modi nguoc va nudec DEPC.

Chu trinh nhiét nhu sau: 95°C (3 phut), 35 chu ky [(95°C
(30s), 59°C (30s), 72°C (45s), hoan chinh & 72°C (5 phut) va
giit san pham & 25°C (2 phit)]. Sau khi hoan thanh chuong
trinh chay, san phérn PCR duoc bd sung thube nhudém roi
tién hanh dién di kiém tra trén thach agarose 2%.

Nhitng mau ding kich thudc duoc thu hdi bing kit tinh
sach PCR purification kit (Jena Bioscience, Purc), thuc hién
theo quy trinh ctia nha san xuét: giai trinh ty hai chiéu san
phim PCR bing phuong phap Sanger [10] trén hé thng
may ABI 3130 (Applied Biosystems, My). Céc trinh ty sau
khi thu nhan duoc lip rap va Blast so sanh v6i ngan hang
gen NCBI, xay dung ciy phat sinh loai bang phin mém
Mega X.

Ket qua
Dac diem vi phau

Pdc diém vi phdu cia thdn: vi phdu gan hinh tron,
ving vo chiém 1/3 ban kinh. Ban (T1) gdm cac 16p té bao
hinh chit nhét, vach tdm ban va hoi udn lugn, xép thanh
day xuyén tam, bén dudi la vai 16p mo day goc (T3). Mo
mém vo (T4) té bao hinh bau duc véch cellulose, kich thudc
khong déu. Trong mé mém vo rai rac c6 cac té bao mo clng
(T6), cac bo soi vach cellulose day (T5) xép thanh mot vong
khong lién tyuc. Libe 1 xép thanh ting cum, libe 2 (T7) gdm
vai 16p té bao hinh da giac hay chit nhat, vach cellulose xép
thanh day Xuyen tam, rai rac trong Vung libe ¢6 6ng nhua
mu that (T8). G6 2 (T9) day gép 19-20 lan libe 2; mach g6 2
té bao hinh da giac, x€p 1on xon hogc thanh day; mé mém gb
2 hinh da giac, vach tim gd, xép thanh ddy xuyén tam. Tia
tay gom 2-8 diy té bao. Bo g 1 (T12) phan bd khong déu,
mdi bé gdm 1-3 mach g6 hinh da gidc; mo mém gb 1 hinh
da giac, vach cellulose, xép 10n xon. L1be quanh tuy (TlO)
xép thanh cum to hay nho ¢6 cau tao gidng libe 1. M6 mém
tuy dao, té bao hinh gan tron, vach cellulose, xep 16n x0n.
Tinh thé calci oxalat hinh cu gai (T2) c6 kha nhiéu trong
md mém vo, try bi va mé mém tiy (hinh 2).

Bdc diém vi phdu ré: vi phiu gan tron, ving vo chiém
1/2 ban kinh. Tt ngoai vao trong ¢6 ban (Rl) g0m cac lop
té bao hinh chit nhat, vach tam ban hoi uon luon va xép
diy xuyén tim. M6 mém v6 (R4) té bao hinh bau duc vach
cellulose, kich thudc khong déu. Noi bi dai caspary (R13)
1. Tru bi gdm vai 16p té bao hinh da giac, hda mo cimg (R6)
xép thanh cum hodc riéng 1é. Libe 2 (R7) tao thanh vong
quanh g 2 chiém tam (R9); mach gd 2 hinh da giac, xép
16n xon; mé mém gd 2 té bao hinh da giac, vach tim chét
g0, xép xuyén tam. Tia tuy 3-5 ddy té bao da gidc. Té bao
md ctng va tinh thé calci oxalat hinh ciu gai (R2) kha nhiéu
trong mé mém voé (hinh 2).
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Hinh 2. Vi phau than (T) va ré (R) CTDB.

(1): ban; (2): tinh thé calci oxalat cAu gai; (3): mé day; (4): md mém vo;
(5): cum soi vach cellulose; (6): t& bao mo cirng; (7): libe 2; (8): 6ng
nhwa ma; (9): g6 2; (10): libe quanh tdy; (11): md mém tdy; (12): g6 1;
(13): ndi bi dai caspary.

Pdc diém vi phau la:

Gan glua bé day vung gan gitra gap 3 1an ving phién 14.
Mt dué6i 16i nhiéu hon mit trén. Biéu bi tren (L1) va biéu
bi dudi (L10) ¢6 hinh dang va kich thudc giéng nhau, 1 16p
té bao hinh chir nhat nim hay hinh da giac, vach cellulose;
16p cutin day va hoi nhdp nho. Long che cho (L8) da bao
mot diy gom 4-8 té bao, ndm rai rac & 16p biéu bi dudi. Mo
day goc trén (L2) va mé day goc dudi (L9) té bao hinh gan
tron, Xép 16n x6n. M6 mém (L3) té bao hinh tron hodc da
giac, vach cellulose mong. Ong nhya mu that (L11) rai rac
trong mé mém. Hé théng dan hinh V(‘mg cung vé6i gb 1 (L6)
O trén, l1be 1 (L7) ¢ dudi va tren g0 co libe quanh tiy (L4)
Mach g 1 hinh da gidc; mé6 mém gé 1 Vach cellulose, xép
thanh 1-2 (d6i khi 5) day xen k& mach gd. Libe 1 va libe
quanh tay vach cellulose kich thude nho, xép 16n xon thanh
cum. Tinh thé calci oxalat (L5) hinh cAu gai rai ric trong mo
mém (hinh 3).

Cubng 1a: vi phdu c6 dang hinh bau duc véi mat trén 16m
chia 2 thily. Cau tao tuong tu gan giita, dudi mdi thiy phia

trén cung libe gd c6 bo din phu cdu tao nhu cung libe gd
chinh (hinh 3).

Phién 14: biéu bi trén (PL1) va biéu bi duéi (PL10) co
cau tao giong nhau, gom 1 16p t€ bao hinh chit nhat nam hay
da giac; 16p cutin hoi day va nhap nho; 16 khi tap trung &
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biéu bi dudi. M6 mém gidu (PL12) gdm 2 16p té bao nam so
le nhau. M6 mém khuyét (PL13) c6 bé day gip 2 lan bé day
mo mém giu, té bao hinh dang thay 601 rdi rac cd cac bo
gan phu bi cit ngang hay cit xéo, b6 cit ngang ¢ it mach
g0 ¢ trén va libe & dudi. Tinh thé calci oxalat (PL5) hinh cau
gai rai rac trong mé mém khuyét (hinh 3).

‘;}-,'3

Hinh 3. Vi phau I (L), cudng la (CL) va phién la (PL).

(1): bidu bi trén; (2): mé day trén; (3): md mém; (4): libe quanh tly; (5):
tinh thé calci oxalat cau gai; (6): gb 1; (7): libe 1; (8): 1ong che chd:; (9):
mo day dwdi; (10): biéu bi dwdi; (11): dng nhwa mi; (12): mé6 mém
giau; (13): md6 mém khuyét.

Diic diém vi hoc

Quan sat dudi kinh hién vi & vat kinh 10X, 40X (hinh 4),
bot dugc liéu c6 nhitng déc diém sau:

Bét ré: mau vang nau, khong mui, vi ngot. Thanh phan
gom manh ban (F1), manh m6é mém chtra hat tinh bot (F2),
soi (F3), té bao mo cung (F4), tinh thé calci oxalat hinh cau

gai (F5), hat tinh bot (F6) hinh cau hay hinh chudng, c6 thé
c6 t& hinh vét dai hoic khong.

F1

M b Ml oo e S Tinh 1hé
b

G2

Minh
mach dicm

Tink the
b oxalat

Te bio oo cimg Hat tink bt

Manh ban

)@

Ling else ché da bio
midt diy

Th

Minh beeu bi dud mang
16 khi kaét hén bao

Hinh 4. CAu tir bot ré (F1-6), than (G1-6) va Ia (H1-5).

Ty thé

Migth bicu bi trén Biéu bi mang 1dang che clyir

caler oxalon
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Bot than: mau vang nau, nhiéu xo, khong mui, vi ngot.
Thanh phan gdm manh ban (G1), soi (G2), t& biao mé cimg
(G3), manh mach diém (G4), tinh thé calci oxalat hinh cau
gai (G5), hat tinh bot (G6) hinh cau hay hinh chudng, c6 thé
c6 t& phan nhanh hodc khong.

B¢t la: mau xanh, khong mui, vi hoi déng. Thanh phén
gdm manh biéu bi trén (H1), manh biéu bi dudi (H2) mang
nhiéu 13 khi kiéu hdn bao, biéu bi mang 16ng che chd (H3),
16ng che chd da bao mot day (H4), tinh thé calci oxalat hinh
cau gai (HS).

Phdan tich ma vach ADN

Chiét tach va khuéch dai doan gen bang ky thuat PCR
thu duogc doan tinh sach ITS1-5.8S rARN-ITS2 va rbcL
ctia CTDB (hinh 5, 6), thanh phan bdn loai nucleotide ciia
mau nghién ctru duoc trinh bay & bang 1. Chi tiét vé trinh
tu doan gen ITS1-5.8S rARN-ITS2 va rbcL cia CTDBB da
dugc cong bd trén ngan hang gen NBCI v6i ma tuong ting
la MT084410.1 va MT089916.

-2000 -

M.

- 1000 -
-750-

- 500 -
-250-

- 100 -

Hinh 5. ADN téng sé Hinh 6. Két qud PCR méi ITS1-ITS4
trén agarose 0,8%. (trai) va mdi rbcL_F-rbcL_R (phai).

Bang 1. Thanh phan bén loai nucleotide ctia mau CTDB.

Ty 16 %

x Téng sb
Mau
y T G c GC AT nucleotide
TNI-ITS 13,7 19,1 34,1 33,1 67,2 32,8 577
TNI-rbcL 27,2 28,6 22,3 21,9 442 55,8 538

Bang 2 trinh bay két qua BLAST c6 ty 1& bao phu (%)/
muirc d6 trong dong (%) cao nhét cia doan ITS va rbeL, tat
ca déu thuoc ho Apocynaceae trong d6 c¢6 loai cing chi J.
mucronata véi két qua 1an luot 1a (100/92,69) va (99/100).
Cay phat sinh loai (hinh 7) dwoc xdy dung bang phuong
phép Maximum Likelihood.
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Bang 2. Két qua BLAST doan gen ITS va rbcL ciia CTDB.

Tylebao rcd0

x A A ~ Y
Mau Tén khoa hoc phil (%) t:’r(rng dong  Ma truy cip
(%)
Jasminanthes mucronata isolate L 100 92,69 MG818142.1
Gymnema sylvestre isolate | 100 91,82 MG818139.1
TINI-ITS  Gymnema sylvestre isolate SBB-1363 99 91,46 KX277713.1
Gymnema sylvestre isolate GS7 95 92,17 KP126842.1
Gymnema sylvestre isolate GS6 95 92,17 KP126841.1
Gymnema sylvestre isolate SBB-1307 99 100 KX344605.1
Jasminanthes mucronata 99 100 KX527369.1
TNI-tbcL  Gymnema sylvestre isolate SBB-1256 99 100 KJ667632.1
Treutlera sp. CHSL-2012 99 100 1Q933509.1
Gymnema sylvestre 99 100 1Q933350.1
o000 | KP126842 1 ¥ 10932350.1
o021 [ 15726841 1 2446051
0004 "Fﬁué‘smag 1 oo0e iXsa7360.1
0,369 0.0000
Rxa77713.1 JQ933509 1
2 Ge18142.1 " Klee7e32.1
TNA-TS TN1-rbcL
0,398 0,0028
— —

010 0,00050
Hinh 7. Cay phat sinh loai cua gen ITS (trai) va rbcL (phai).
Ban luan

Than cay CTPB ¢6 ciu tao vi phau dic trung cua cac
ciy ho Apocynaceae nhur dng nhwa mu thét [11], libe quanh
tuy [12] Vél cum té ba‘10 s¢i vach cellulose [13]; trong khi &
la va cuong 1a c6 6ng nhya mi, libe quanh tiy. Ong nhuyra
mu xuat hién rai rac trong vung hbe & than, ving mdé mém
o cuong la Va gan gilta nhung s0 lugng khong nhiéu. Trén
thyc té khi cit ngang cuong 14, 14 va than cay cling khong
thdy nhya mu chay ra nhiéu nhu mot s6 ciy khac cing ho
(day thia canh, thién 1y).

Bd phan ma nguoi dan dia phuong hay st dung goi 1a
“day CTDB” dugc phan tich vi hoc, két qua cho thay day
chinh 14 bo phan than va ré CTPB, nhiing doan than da hoa
g0 khi gap diéu kién thuan loi (dat, khong khi am uét) co
thé sinh ra ré moi.

Két qua BLAST cho thdy CTPB c6 doan rbcL c¢6 mirc
d6 tuong dong cao 100% so véi cac cdy trong phan ho thién
Iy Asclepiadoideae, vi vy doan gen nay c6 tinh béo ton cao;
doan ITS ciing cho két qua twong ty nhung mirc do tuong
ddng cao nhat & cdy cung chi 1a J. mucronata (GenBank-
MG818142.1) chi 1a 92,69%. Cay phat sinh loai xay dung
béng phuong phap Maximum Likelihood cho théy gen ITS
va rbcL nam ¢ nhom riéng so voi cac loai khac, diéu nay
gitip khang dinh sy khac biét vé gen ITS va rbcL cia CTDB
so voi cac loai khac trong phan ho, c6 thé st dung doan ITS
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va rbcL 1am ma vach ADN dé dinh danh CTDB.

Céc ving ADN tiém ning dugc st dung lam ma vach
phai phu hop v6i mot sb tidu chi chinh: tinh phd bién (dé
khuéch dai va giai trinh ty), chét luong trinh tu va kha nang
xéc dinh loai (doan gen c6 nhiéu thay d6i dic trung cho cac
loai, nhung khong khic nhau qué mic giita ca thé trong
cung loai). Consortium for the Barcode of Life (CBOL)
danh gia rbcL 1a doan gen dic trung t6t nhit, mic du khong
phai 1a ving thay dbi nhét, duoc st dung thudng xuyén
trong cac to hop dé phén biét loai [14], t6 hop nay bao gdm
mot vung ADN bao t6n vé mit phat sinh loai (rbcL) vdi mot
hodc nhiéu ving thay doi nhanh [15].

Trong mdt nghién ciru danh gia vé tiém ning cua cac
loai ma vach ADN trong viéc dinh danh céc loai thudc ho
Apocynaceae, doan ITS2 thudc vung ITS da xac dinh thanh
cong & muc do loai va chi voi ty 1€ twong ung 1a 91 va 98%,
ty 1€ nay o psbA-trnH 1a 40 va 36% [16]. Viéc lya chon
nhitng doan ADN dic trung dé lam ma vach va viée phéi
hop giita cac doan ma vach ADN 1a rat can thiét va dem
lai hiéu qua cao, mot s6 t6 hop khac dugc BOLD khuyén
cao nhu rpoCl+rpoB+matK hay rpoCl+matK-+trnH-psbA;
rbcL+trnH va atpF-H+psbK-I+matK dé ting hiéu qua giam
dinh loai [17, 18].

CBOL di dé xuat rbcL+matK la phéi hop chuan dé dinh
danh cac loai thuc vat [14], tuy nhlen két qua sang loc cua
P. Mishra va cong su cho thiy cAn phai b6 sung thém ving
xen gitra khong ma hoa psbA-trnH cta h¢ gen luc lap va cac
ving thudc hé gen nhan (ITS va ITS2). Cu thé vdi td hop
rbcL+matK+ITS cho két qua phan biét 100% cac loai thudc
chi Decalepis (Apocynaceae) [18].

Poan trinh tu ITS1-5.8SrARN-ITS2 (md truy cép
MTO084410.1) va rbcL (ma truy cap MT089916) dugc ding
tai 1én ngan hang gen NCBI. Con cac doan gen tiém ning
khéc can duoc giai ma nhu trnL-trnF, matK, matR, AtpB,
G3pdh dé xay dung co s¢ dir liéu ADN cho CTPB, phuc
vu cho cong tac kiém nghiém, nghién clu, tréng trot va bao
ton dugc liéu.

Két luan

bé tai da quan sat va mo ta dac diém vi phau, bot dugc
liéu cua ré, than va 14 CTPB, lam can cu dé xay dung chi
tiéu vi hoc trong ti€u chuén nguyén li¢u dugc licu CTDB.
Doan gen ITS1-5.8S rARN-ITS2 va rbcL ctia mau 14 non
CTDB thu hai ¢ nti Pa Bia, tinh Phut Yén dugc phan tich va
giai trinh tyr cong b trén ngan hang gen NCBI véi code 1a
MTO084410.1 va MT089916, so sanh v&i ADN ctia mau d6i
chung Jasminanthes mucronata (Blanco) W.D. Stevens &
P.T. Li duoc cong bd trén ngan hang gen cho thay mau cé do
turong dong 1an luot 13 92,69 va 100%. Nhu vay doan ITS va
rbeL ¢o tiém nang dé sur dung lam ma vach ADN trong dinh
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danh CTPB. Tuy nhién dé xdy dung co s& dit liéu ADN day
da cho CTDB, cac doan gen trnL-trnF, matK, matR, AtpB,
G3pdh can dugc giai ma thém.

Két qua nghién ciru gop phan trong viéc dinh danh
CTDB, lam tién dé cho cac nghién ctru vé hoa thuc vat va
tac dung sinh hoc cua cay. Py la 1an diu tién trinh ty gen
cay CTDB, mot loai ddc hitu cua Viét Nam duoc nghién cuu
va cong b, gop phan vao viéc bao ton ngudn gen va khai
théc phat trién cac cay thudc dan gian c6 gia tri.
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Hiéu qua cua dich chiét thue vat dé kiem sodt nam Pyricularia grisea
gy bénh dao on trén lia trong diéu kién in vitro

Pham Thi Thu Ha"*, Nguyén Thi Ngoc Tram', Chau Thanh Truc?,
Nguyén Thi Bio Tran', V6 Hoang Kha?

"Vién Nghién citu Di truyén va Chon giong, Trwong Pai hoc Tén Pire Thing
’Khoa Khoa hoc iing dung, Truong Dai hoc Tén Dirc Thang

Ngay nhan bai 3/8/2020; ngay chuyén phan bién 6/8/2020; ngay nhan phan bién 4/9/2020; ngay chip nhan dang 14/9/2020
Tom tit:

Nghién ctru nay dwoc thwe hién nhim xac dinh kha niang trc ché Pyricularia grisea cia dich chiét tir rau trai va hiing
qué. Hoat tinh khang nim ciia dich chiét methanol tir rau trai véi cac nf‘)ng d¢ khac nhau (0,1; 0,5; 1,05 5,0 va 10 mg/
ml) di dwoc thir nghiém trén 3 chiing nAm P, grisea (isolate 1, isolate 2 va isolate 3 dwgc phan lap tir lda hoang). Hoat
tinh khang nim ciia dich chiét methanol tir hiing qué véi cac ndng d khac nhau (10, 20, 30, 40 mg/ml) da dworc thir
nghiém trén 2 chiing nAm P. grisea (isolate 4 va isolate 5 dwgc phan lap tir lda cao sin). Két qua cho thiy dich chiét
rau trai va hing qué déu lam giam sy phat trién ciia P. grisea & tit ca cac ndng d§ dwoc thir nghiém. Véi ndng d
cao nhit (10 mg/ml), dich chiét 14 rau trai c6 kha nang e ché sw sinh truéng va phat trién ciia 3 chiing nim dao 6n
(isolate 1, 2 va 3) 1an luot 1a: 16,33; 29,67; 25,33 mm. Doi v6i dich chiét 14 hiing qué, & ndng do 40 mg/ml, dich chiét
co khé nang e ché véi 2 chiing nim isolate 4 va isolate 5 t&t nhét, 1an lwgt 1a 65,50 va 55,00 mm. Két qua cﬁng chi
ra rang, & gia trj IC50=2,35 mg/ml ciia dich chiét rau trai va 1C50=19,68 mg/ml ciia dich chiét rau hing qué cé the
irc ché su phat trién ciia soi nam dao 6n lan lwgt 1a isolate 2 va isolate 5. Sir dung dich chiét rau trai va hung que aé
trc ché sy sinh truo‘ng va phat trién ciia nAm bénh dao 6n trong in vitro buéc dau da mang lai nhu'ng két qua kha
quan. Do do, can tlep tuc tién hanh thi nghlem trong diéu kién in vivo nham phat trién thudc diét nam bénh dao on
co nguon goc tur thue vat, gop phén gidm thiéu cac tic hai do thudc diét nAm héa hoc gay ra.

Tir khéa: dich chiét thye vat, hing qué, laa, Pyricularia grisea, rau trai.

Chi 56 phén loai: 4.1
Pat van de hé sinh hoc tu nhién, gy doc hai cho céac sinh vat va anh
hudng dén strc khoe cta con nguoi [11]. Pac biét, viéc st
dung thudc hoa hoc da vo tinh dan dén su khang thudc cua
nam bénh [12]. Mot trong nhitng phwong phap t6t nhat dé
giai quyét van dé nay 1a tim ra phuong phap tri liéu méi tir
thuc vat co chira hoat tinh khang nam dé chong lai vi sinh
vat gay bénh.

Trude bdi canh bién ddi khi hau va dién bién phic tap
cua thoi tiét, lua 1a mot trong nhitng ddi tuong dé bi tac
dong bai cac yéu té sinh hoc va phi sinh hoc, anh hudng toi
ning suit va chat lwong san xuét lua gao [1]. Trong cac loai
bénh hai Iua, dao 6n la mdt trong nhitng bénh nhiém nim
gdy hai ning né nhit, v6i ton that 1én toi 10-30% tong san
luong thu hoach [2], tham chi trong mot sb truong hop t6i
100% [3]. Nam P. grisea la nguyén nhan gy ra bénh dao
on trén lua, c6 thé 1ay nhidm va gay ton thuong hau nhu
tat ca cac co quan cua cdy lia va sy bung phat cta no 1a
mdi de doa nghiém trong ddi voi san xudt lta gao cua Viét
Nam noi riéng va trén toan thé giGi ndi chung [4]. Ngay nay,
bénh dao 6n ngay cang trd nén kho kiém soat do mam bénh
¢6 kha nang t6n tai va sinh s6i trong diéu kién moéi trudng
khic nghiét va dé dang lay lan sang cac rudng méi [5-7]. Co

Gan day, nhiéu nha nghién ciru da quan tam dén viéc img
dung cac dich chiét thyc vat lam thudc diét nim sinh hoc
dé giam nam bénh, thay thé cho thudc diét ndm tong hop.
Thubc diét nam sinh hoc it doc hon va chung khong giy
ra bat ky anh huong nao dén cac sinh vat khac trong moi
truong. Do d6, viée tim kiém cac hop chét chéng nim méi
tir thye vat nhu mot chét thay thé, an toan, than thién véi
mai trudng, ré va d& phan hity 1 rat can thiét [13].

nhiéu bién phap dé quan 1y bénh dao 6n nhung hau hét nong
dan & cac nuéc dang phat trién nhu Viét Nam chi yéu van
dya vao thudce bao vé thuc vat dé loai trir nAm bénh [8-10].
Tuy mang lai hiéu qua nhanh chong nhung viéc su dung
qua mirc cac hoéa chit da gy 6 nhiém mai truong, pha vo

“Tac gia lién hé: Email: phamthithuha@tdtu.edu.vn
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Trong nghién clru nay, cay rau trai (tén khoa hoc 1a
Commelina communis L.) va cay rau hung qué (tén khoa
hoc 1a Ocimum baszlzcum) duoc str dung dé khao sat sy anh
huong cua dich chiét ciia chung bang methanol dén sy phat
trién cua nidm gay bénh dao 6n trén lua. Rau trai c6 ving
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Abstract:

This study was conducted to determine the resistance of
Pyricularia grisea of dayflower (Commelina communis)
and basil sweet (Ocimum basilicum) extracts. Antifungal
activity of methanol extract from dayflower with
different concentrations (0.1, 0.5, 1.0, 5.0, and 10 mg/ml)
was tested on three isolates of P. grisea (isolate 1, isolate
2, and isolate 3). The antifungal activity of methanol
extract from basil sweet with different concentrations
(10, 20, 30, and 40 mg/ml) was tested on two isolates
of P. grisea (isolate 4 and isolate 5). Results showed
that both methanol extracts from dayflower and basil
sweet reduced the growth of P grisea at all tested
concentrations. At the highest concentration (10 mg/
ml), the leaf extract of dayflower inhibited the three
strains of P. grisea (isolate 1, 2, and 3) with the zone of
inhibition of 16.33; 29.67; 25.33 mm. For basil sweet at a
concentration of 40 mg/ml, the extract was most resistant
to P. grisea (isolate 4 and isolate 5) strains with the zone
of inhibition of 65.50 and 55.00 mm, respectively. The
results also indicate that the mycelial growth inhibition
was high as IC50=2.35 mg/ml at isolate 2 by dayflower
and IC50=19.68 mg/ml at isolate 5 by basil sweet. The
extracts of dayflower and basil sweet used to inhibit the
development of P. grisea in vitro initially brought positive
results. Therefore, it is necessary to continue conducting
experiments in vivo to gradually develop plant-based
blast fungicides, contributing to minimising the harm
caused by chemical fungicides.

Keywords: Commelina communis, Ocimum basilicum,
plant extract, Pyricularia grisea, rice.

Classification number: 4.1
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phan bo rat rong, tir n d6i dén nhiét ddi. Cac chat duoc chiét
Xudt tir cay rau trai cling dugc st dung nhu mot nguyén liéu
thyc pham quan trong trong phong ngira bénh tiéu duong
loai 2 [14]. Ngoai ra, dan xuét tir alkaloid ctia rau trai con co
kha nang khang virut A/PR/8/34 (HlNl) [15] Cay hung que
cting dugc xem 1a mot cay duoc liéu ndi tiéng va nhan duoc
rat nhiéu sy chd y tir cac nha khoa hoc trong vai thap ky qua.
Nhiéu nghlen ctru cho thay, dich chiét tur hung qué ¢co kha
nang chéng oxy hoa, khang khuan va khang nam, bao gém
cac loai vi khuan nhu: A. niger, P. ultimum, X. campestris
va nam bénh nhu: Aspergillus flavus, Penicillium, Rhizopus
solanai [16-19]. Nhitng nam gan day, cac chiét xudt tir thuc
vat da dugc nong dan st dung nhu mot bién phap phong tru
nam bénh than thién véi méi trudng. Tuy nhién cho dén nay
van chua c6 nghién ctru ndo trén ciy hung qué va rau trai co
kha ning e ché nAm P, grisea giy bénh dao 6n trén laa. Do
d6 muc tiéu cia nghién ctu 1a danh gia anh hudng cua cac
dich chiét nay dén sy phat trién ciia ndm bénh dao 6n trén
laa trong diéu kién in vitro.

Vit ligu va phuong phap nghién cuu
Nguéon nim P. grisea

Mau bénh dao 6n duoc thu thap mot cach ngau nhién tir
cay ltia hoang va cac giong liia cao san ¢ céac tinh Pong bang
song Cuu Long.

Phan ldp ndm P. grisea

Céac ching nim P grisea dugc phan lap theo phuong
phép Hayashi va Fukuta [20]. Cac mau nim dao 6n dugc
thu thap va phan 1ap tir 14 laa mang biéu hién ciia bénh dao
on (nhu vét bénh c6 mau nau va c6 hinh mét én). Cac bao tur
nam don bao duoc chon trén méi trudng thach va u trong ba
ngdy, sau d6 duoc chuyén sang moi truong cam gao co gidy
loc dé tiép tuc nghién ctru.

Chudn bi dich chiét ld rau trai va hiing qué

La rau trai va hung qué duoc thu tai vuon thuy canh,
Truong Pai hoc Ton Puc Théng. Sau khi dwgc thu nhan
va rira voi nude dé loai bo bui bén, 14 dugc siy kho & nhiét
do 55°C va dugc xay thanh bot. 10g bot 1a dugc ngdm véi
100 ml methanol va lic trong 48 gio & nhiét d6 phong. Dich
chiét sau khi loc duoc co dic va séy khd, cao chiét thu duoc
sau d6 duoc hoa tan lai bang methanol (99,5%) véi ndng do
stock 1a 50 mg/ml [21].

Khdo sdt hoat tinh khdng ném in vitro ciia dich chiét ld
rau trai va hung qué

Kha ning wc ché P. grisea trong diéu kién in vitro ctia
dich 14 rau trai va hung qué dwoc danh gia theo phuong phép
cua Toan va cs [22]. P, grisea dugc phan lap trén moi truong
thach khoai tdy (PDA) ¢ 28+2°C. 5 ndng d6 dich chiét 14 rau
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trai (0,1; 0,5; 1; 5 va 10 mg/ml) va 4 ndng d6 dich chiét 1a
hung qué (10, 20, 30, 40 mg/ml) dugc chudn bi biang cich
hoa stock (50 mg/ml) cua timg dich chiét voi nude cit vo
trang. Sau do, hoa 1 ml dung dich chiét 14 rau trai va hing
qué vao dia Petri vo tring chtra 10 ml mdi truong PDA.
Dit 2 mm? thach ndm da chuin bi vao gitra dia Petri chua
dich chiét va u dia & 25+2°C. Pbi v6i cac mau ddi ching,
méu ndm dugc cdy giita dia Petri chira nudc ct thay vi dich
chiét. Sau 6 ngay, dudng kinh ving phat trién cua soi nAm
duoc do bé‘mg thudc ké (cm).

Su tc ché cua dich chiét rau trai va hung qué ddi véi
nam P. grisea dugc tinh theo cong thirc sau:
I= ﬂx 100
C
Trong d6: I 1a sy e ché (%); C la duong kinh ving phat
trién soi nim cua dbi ching (cm); T 1a duong kinh duong
ving phat trién soi ndm cua nghiém thic (cm).

Su trc ché cua cac nong do khac nhau cua dich chiét
cung dugc so sanh véi gia tri IC - ndng do (mg/ml) dé G
che 50% sy tang truoéng soi nim P grisea. Vung trc ché va
cip d6 khang ndm bénh cua dich chiét duoc thé hién trong
bang 1 [22].

Bang 1. Vung trc ché va mirc d twong (rng hoat dong khang nam
cua dich chiet.

Viing ire ché (mm) Mikc dd e ché

>17 +++, khang manh
12-16 ++, khang

7-11 +, it khang

0-6 —, khong khang

Phwong phdp xii 1y 6 ligu

S6 liéu dugc phan tich phuong sai mot yéu to (ANOVA)
v6i phan mém théng ké SPSS 18. Str dung tric nghiém
Duncan (Duncan’s Multiple Range Test) véi muc y nghia
0,05 (p<0,05) dé xép hang gia tri trung binh cta cac nghiém
thirc trong thi nghiém.

Keét qua va thao luan

Cadc chiing nim P, grisea dwoc phin ldp tiv méu bénh
dao on o cac vang khdc nhau

Sau khi phén 1ap cac ching ndm dao 6n tir 46 mau lua
hoang thu dugc tai cac tinh Tién Giang va Vinh Long c6
téng cong 3 ching nim P. grisea duoc tim thiy va dat tén
1a isolate 1, isolate 2 va isolate 3. Pbi véi 15 mau trén cac
gidng ltia cao san dugc thu tai TP Can Tho va tinh An Giang,
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két qua 1a c6 2 ching ndm dao 6n da dugc phan lap va duge
dt tén lan luot 13 isolate 4 va isolate 5 (bang 2).

Bang 2. Cac chiing ndm dao 6n dwoc phan lap & viing Dong béng
song Ctru Long.

STT Khu vue Ghi chu Ki hi¢u
1 Binh Phan, Cho Gao, Tién Giang ~ Lua hoang Isolate 1
2 Ngai T, Tam Binh, Vinh Long Lua hoang Isolate 2
3 Ngai Ttr, Tam Binh, Vinh Long Lua hoang Isolate 3
4 O Moén, Can Tho Lua cao san Isolate 4
5 An Giang Lua cao san Isolate 5

Hoat tinh khang ném ciia dich chiét ld rau trai trong
diéu kién in vitro

Hoat tinh khang nim cua dich chiét methanol tir rau trai
V01 cac néng dd khac nhau (0,1; 0,5; 1,0; 5,0 va 10 mg/ml)
da dugc thir nghiém trén 3 ching nim Pgrisea (isolate 1,
isolate 2 va isolate 3). Két qua thi nghiém cho thdy, dich
chiét tir rau trai c6 kha ning wc ché ca 3 ching nim dao
on. O ndng do cao nhat (10 mg/ml), dich chiét cho thay su
trc ché ndm manh nhét (+++). Sau do6 12 ndng do 0,5 mg/
ml va 0,1 mg/ml cho thiy su trc ché trung binh (++). Cudi
cung, nong d6 & mirc 1-5 mg/ml, dich chiét rau trai Grc ché
su phat trién ctia P, grisea & muc thip (bang 3 va cac hinh 1,
2, 3). Céc nghién ctru true day cho rang, dich chiét ca phé
Arabica [23] va dich chiét tho cua ciy Piper caninum Blume
(thudc ho hd tidu) trc ché su phat trién ctia nAm Pgrisea [24].
Hiéu qua trc ché nim P, grisea cua dich chiét cang ting khi
tang ndng do cua dich chiét. Twong ty nhu rau trai, cic chit
dugc xac dinh béi GC-MS trong dich chiét methanol tir 14
tre cing cho thy sy trc ché manh mé& nam P. grisea, nhung
chung khong trc ché dugc sy ting truong cia P, grisea & tat
ca cac nong do [25].

Bang 3. Hoat tinh (rc ché soi ndm bang dich chiét Ia rau trai.

Viing irc ché cila cdc chiing ném (mm)

Nong d§

(mg/gml)' Isolate ] Mitcdfircché  Isolate2  Mikcdd ke ché Isolate3  Mike df ke ché
0,1 9,00° *) 26000 (++) 16,33 (+)

05 1467 (+1) 2000 (+H) 21,004 ()

1 1667 (+) 1900 (+H) 8,67 )

5 9,67 () 233 (+H) 13,67° )

10 1633  (+4) 2067 (+H) 2533 ()

Chu thich: +++: khang manh; ++: khang trung binh; +: khang yéu. Gia tri trung
binh c6 cac ky tw theo sau giong nhau biéu thi s khac biét khong cé y nghia
thong ké & p<0,05.
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Hinh 1. Anh hwéng cta dich chiét rau trai véi cac ndng do khac
nhau Ién sw phat trién cuia isolate 1 trong diéu kién in vitro. (A) 0
mg/ml, (B) 0,1 mg/ml, (C) 0,5 mg/ml, (D) 1 mg/ml, (E) 5 mg/ml va (F)
10 mg/ml.

Khoa hoc Néng nghiép n——

IC50 (mg/ml) 1a ndng do can thiét dé wc ché 50% su
phat trién cia soi ndm P. grisea. Dbi véi 1 rau trai duge
chiét béng methanol, su rc ché soi nAm hoan toan dugc tim
thdy & gia tri IC50 thap nhat (2,35 mg/ml) boi isolate 2, tiép
theo la isolate 3 (11,98 mg/ml) (bang 4). Cac gia tri trén cho
thdy rang su phat trién cia ndm & cac dong phén 1ap nay da
bi e ché. Thong qua gia tri IC50, isolate 2 bi (¢ ché mot
lugng nho dich chiét & néng d6 1C50=2,35 mg/ml va isolate
1 can lugng dich chiét cao nhat (IC50=41,34 mg/ml). Chét
chiét xuét tir 14 rau trai da cho thiy sy e ché dang ké d6i
v6i P. grisea. Mic du chiét xuit bing methanol tir rau trai
da wc ché P grisea, nhung n6 van 1a mot chiét xuit tho va
¢6 nhiéu tap chit. Nghién ciru tiép theo s& phan tich va xac
dinh cac thanh phéin héa hoc trong dich chiét mot cach rd
rang hon.

Bang 4. Anh hwéng cla dich chiét methanol tir 14 rau trai dén cac
ching nam khac nhau.

.}\!
_j,;A ——

Chiing nim 1C50 (mg/ml)
Isolate 1 41,34°+0,24
Isolate 2 2,35°+0,09
Isolate 3 11,98+0,12

/ ) /
\ _

Hinh 2. Anh hwéng clia dich chiét rau trai véi cac nong dé khac
nhau Ién sw phat trién cua isolate 2 trong diéu kién in vitro. (A) 0
mg/ml, (B) 0,1 mg/ml, (C) 0,5 mg/ml, (D) 1 mg/ml, (E) 5 mg/ml va (F)
10 mg/ml.

Hinh 3. Anh hwéng ciia dich chiét rau trai véi cac ndng do khac
nhau lén sy phat trién cua isolate 3 trong diéu kién in vitro. (A)
0 mg/ml, (B) 0,1 mg/ml, (C) 0,5 mg/ml, (D) 1 mg/ml, (E) 5 mg/ml va
(F) 10 mg/ml.
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Gia tri trung bjnh ¢6 cac ky tw theo sau giéng nhau biéu thj sw khéc_biét khéng
cé y nghia thong ké & p<0,01. Gia tri trung binh + SD (d6 léch chuan).

Hoat tinh khang nim ciia dich chiét la hing qué' trong
diéu kién in vitro

Hoat tinh khang ndm P. grisea cua dich chiét 1a hung
qué véi cac nong do dich chiét khac nhau (10, 20, 30, 40
mg/ml) di duoc thir nghiém trén 2 chung nim P grisea
(isolate 4 va isolate 5). Két qua thir nghiém cho thay, dich
chiét tir 14 hiing qué c6 kha ning tc ché ca 2 ching ndm P
grisea dugc thir nghiém. Véi nong d6 thap nhét (10 mg/
ml), dich chiét methanol ctia 14 hung qué (rc ché sy phat
trién cua P, grisea & mirc thap (+). V6i cac ndng do con lai
(20, 30, 40 mg/ml), dich chiét hing qué trc ché manh (+++)
nam dao 6n. Khac voi dich chiét 14 rau trai, kha nang khang
nam dao on cua dich chiét 1a hung qué ting dan theo nong
d6 chung. Trong do, dich chiét & nong d6 40 mg/ml c6 kha
nang trc ché cac ching ndm P. grisea (isolate 4 va isolate
5) mdt cach manh mé nhat, voi kha nang uc ché 1an luot
12 94,67 va 83,61% (bang 5, 6 va hinh 4, 5). Tuwong ty nhu
dich chiét 14 hung qué, Adebola va cs (2017) [25] di bao
céo vé hoat tinh khéang nam cua cac dich chiét 14 thuc vat
bao gdom: Carica papaya (du du), Azadirachta indica (siu
dau), Calotropis procera (bong bong qui) va Anacardium
occidentale (ciy didu) ciing cho két qua twong ty vé hoat
tinh khang nam P, grisea.

2]



s Khoa hoc Néng nghiép

Bang 5. Hoat tinh (rc ché s¢i ndm bing dich chiét hiing qué.

N - A2 r ES A
Viung tre ché ciia cac chiing nam (mm)

Bang 7. Gia tri IC50 cta dich chiét hiing qué rc ché sy phat trién
cuia 2 chung nam P. grisea.

Nong do

(mg/ml)  Isolate4  Mikc dp tic ché  Isolate 5  Mikc dp trc ché Chiing nAm 1C50 (mg/ml)

10 8,33¢ (+) 23,33¢ (+++) Isolate 4 23,70%£0,10

20 30,83¢ (++1) 32,50° (G Isolate 5 19,68+0,03

30 43,33 (+++) 43,33 (+++) Gia tri trung binh cd céc ky tw theo sau gidng nhau biéu thi sw khac biét khong
40 65.50¢ () 55.00¢ () c6 y nghia théng ké & p<0,05. Gia tri trung binh + SD (d6 léch chuén).

Chu thich: +++: khang manh, ++: khang, +: khang yéu. Gia tri trung binh c6
cac ky tw theo sau gidng nhau biéu thj sy khac biét khdng c6 y nghia thong
ké & p<0,05.

Bang 6. Kha ning (rc ché cua dich chiét Ia hing qué (%) dén s
phat trién cua hai ching nam P. grisea.

A A o Chiing nim
Nong do dich chiet (mg/ml)
Isolate 4 Isolate 5
10 12,00%+3,55 35,4494377
20 44,60°+£2,96 49,36°+3,79
30 62,55°+4,26 65,84°+3,84
40 94,67'+1,62 83,61°+2,47

Chu thich: Gia trj trung binh c6 cac ky tw theo sau giéng nhau biéu thj sw khac
biét khong c6 y nghia thong ké & p<0,05. Gia trj trung binh + SD (d6 léch
chuan).

Hinh 4. Anh hwéng ctia dich chiét hing qué véi cac ndng dé khac
nhau I&én sw phat trién clia isolate 4 trong diéu kién in vitro. (A)
Déi chirng, (B) 10 mg/ml, (C) 20 mg/ml, (D) 30 mg/ml, (E) 40 mg/ml.

e w

Hinh 5. Anh hwéng ctia dich chiét hing qué véi cac néng do khac
nhau Ién sw phat trién cua isolate 5 trong diéu kién in vitro. (F)
Déi ching, (G) 10 mg/ml, (H) 20 mg/ml, (1) 30 mg/ml, (J) 40 mg/ml.

IC50 1a nong d9 can thiét dé tc ché 50% sy tang trudng
cia P grisea. Gia tri IC50 cang thip thi hoat dong khang
nam cua dich chiét cang manh. Voi néng d6 23,70 mg/ml va
19,68 mg/ml dich chiét hung qué tic ché 50% sy ting tuong
cua chung isolate 4 va isolate 5 (bang 7).

Ngoai ra, nhidu nghién ctru con cho thdy, hung qué c6
kha ning wc ché nhiéu loai ndm khac nhau: véi ndng do
100% (w/v), dich chiét hung qué trc ché 33,35% su ting
truéng cia soi nam Sclerotium rolfsii - nguyén nhan giy
ra bénh thdi hach (thdi gbc c6 to) trén cdy ca chua trong
diéu kién in vitro [26]. Nghién ctru cua Suncica va cs [27]
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cling cho thay, hing qué c6 kha ning trc ché cac loai nAm
Fusarium. Céc loai ném nay thuong co trén ngii cdc, cac san
pham lam tu ngi cdc, trai cdy va rau qua. Chung so hiru vat
chat di truyen dé san xuat doc tb mycotoxin va viéc tiéu thu
thuc pham bi nhidm doc té mycotoxin c6 lién quan dén cac
bénh khac nhau & nguoi, gia suc va vat nudi nhu: gay doc
té bao, nhiém doc gan, gdy quai thai, gdy dot bién, nhiém
doc than kinh. ..

Két luan

Két qua nghién ctru cho thay, chiét xudt cdy rau trai bang
methanol di trc ché chung nim isolate 2 véi IC50=2,35 mg/
ml; trong khi, dich chiét hung qué trc ché chung isolate 5 véi
1C50=19,68 mg/ml va hoat tinh khang nim ciia dich chiét
hing qué phy thudc vao ndng do dich chiét va doc tinh cua
cac ching ndm khac nhau.
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Anh huéng ciia nhiét do, pH va méi truweong
nuoi cay dén sinh truong phat trién
cua chung nam so (Pleurotus sp.) FH va PN20

Nguyén Huy Thuin', Ta Thi Hué?, Bui Hwong Lan, Vii Thi Khanh Linh2,
Pham Thi Théu?, Pd Tuian Anh% Nguyén Thi Bich Thiy?, Nguyén Vin Giang?*

"Vién Nghién citu va Phdt trién Cong nghé cao, Trong Pai hoc Duy Tdn
’Khoa Céng nghé sinh hoc, Hoc vién Nong nghiép Viét Nam

Ngay nhan bai 2/3/2020; ngay chuyén phan bién 6/3/2020; ngay nhan phan bién 20/4/2020; ngay chip nhén dang 28/5/2020

Tém tit:

Ném so (Pleurotus sp.- ) dugce trong nhiéu & nudc ta, khong chi do chung cung cap nguon thue pham sach, cac chét c6
gia tri dung trong y té ma con dong vai tro quan trong trong chuyen hoa cac loai phu pham nong nghiép thanh cac
san pham c6 gia tri, xiwr ly cac hop chit xenobiotic. Sinh truo'ng, phat trién cia sgi nim chiu tac dong cua nhiét dg,
pH va moéi trweong nhan glong Nghién ciru nay dwgc tién hanh VO’l muc dich danh gla va tim dwge diéu kién nhiét
do, pH va méi truo’ng nhan glong thich hop véi sw phat trién soi nim cia 2 chiing nim so FH va PN20 dé qua trinh
duy tri Va san xudt giong nim dat hiéu qua cao. Két qua cho thay, Potato dextrose agar (PDA) la méi truong tot nhat
cho sgi nim so FH va PN20 phat trién, tlep theo 1a Sweet potato dextrose agar (SPDA) va Yam dextrose agar (YDA).
Nhiét d9 va pH méi truwomng nudi ciy tdi wu cho 2 chiing nAm nay phat trién lin hrgt 12 25°C va 6,5.

Tir khéa: moi trwomg PDA, nim so, nhiét do, pH, SPDA, YDA.

Chi s6 phén loai: 4.1

Khoang hon 200 loai ndm in da dwoc str dung nhu thuc
pham chirc nang trén toan thé gidi, nhung chi khoang 35
loai duoc nudi trong va thwong mai hod [1]. Cac loai nim
an rat giau protein, glycoproteins, peptides, triterpenoids,
khoang ciing nhu vitamin B, C va D [1-3]. Qua thé cia
nam so (Pleurotus sp.) chita cac thanh phan co tinh chét
chdng viém, kich thich va diéu hoa hé mién dich, c6 hoat
tinh chdng ung thu [4]. Ngoai nhing tmg dung trong ché
bién lam thirc an, thyc pham chirc nang va chiét xuét nhiing
hop chit co tinh chit duoc liéu [51, nam con dugce st dung
trong qua trinh tai ché cac phu pham nong nghiép, chuyén
hoa cac hop chat lignocellulose thanh cac thanh phan c6 g1a
tri hon, phan huy sinh hoc cac hop chit xenobiotic, san xuat
enzyme... [3, 4, 6].

Tai cac khu vuc tréng nam thudc vung nhiét déi, nguoi
trbng nim con gip can tré boi nhiét do trong ngay. Giai
doan dau tién cua qua trinh san xudt nam 1a chuén bi giéng
nam cac cip. Pay la giai doan cdy chuyén giéng nim tir
moi truong nay sang moi tru’orng khac [7 8]. Sinh tru’ong
cta nam chiu anh huong cua nhiéu yéu té nhu gia thé trong,
modi truong nhan giong, nhi¢t dg, pH mai truong, do am va
cuong do chiéu sang [1, 2, 9]. Muyc dich ciia nghién ciru nay
la danh gia va tim dugc diéu kién nhiét do, pH moi truong

‘Tac gia lién hé: Email: vangianghua@gmail.com

TAP CHI

HOA HOC

ONG NGHE /It Nam 62(12)12.2020

va moi truong thich hop véi sy phat trién soi nim cua 2
ching nam so6 FH va PN20 dé qua trinh duy tri va san xuat
giong nam dat hi¢u qua cao.

Vat liéu va phuong phap nghién ciiu

Hai chiing ndm so FH va PN20 duoc luu giir tai Trung
tam Dao tao, Nghién clru va Phat trién nam, Khoa Cong
ngh¢ sinh hoc, Hoc vién Nong nghi¢p Viét Nam. Ching
nam PN20 duoc By Nong nghiép va Phat trién nong thon
cung cép, chung FH c6 nguon goc tir Thai Lan. Hai chung
nam dugc cdy trong dng thach nghiéng, khong bi nhiém, soi
nam khong c¢6 du hiéu gia hoa.

Cac moi truong, hoa chat dung dé nudi cay sgi nam so
Pleurotus sp. gom:

- PDA: 200 g khoai tay, 20 g dextrose, 15 g agar, 1000
ml nudc cat.

- SPDA: 200 g khoai lang, 20 g dextrose, 15 g agar, 1000
ml nudce cat.

- YDA: 200 g khoai s, 20 g dextrose, 15 g agar, 1000
ml nudce cat.

Chuén bi méi truong: khoai da got sach vo dugc ludc véi
1000 ml nudce cat trong 30 phut, loc lay dich. Dich nay dugc
pha v6i cac thanh phan con lai cia ting loai méi trudong va
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Abstract:

Oyster mushrooms (Pleurotus sp.) are widely grown in
Vietnam, because they not only provide clean food, and
valuable pharmaceutical substances for medical use, but
also play an important role in converting agricultural
byproducts into valuable products, in biotreatment of
xenobiotic compounds. The growth of mycelia is affected
by temperature, pH, and culture medium. Therefore, the
present study aimed at investigating the behaviour of
oyster mushroom strains FH and PN20 under different
media, temperature, and pH requirements for mycelial
growth for the maintenance and production mushroom
spawn with high efficiency. The results showed that the
Potato dextrose agar (PDA) medium was the best culture
for mycelial growth of FH and PN20 oyster mushrooms,
followed by Sweet potato dextrose agar (SPDA) and Yam
dextrose agar (YDA). The optimum culture temperature
and pH for mycelium growth of FH and PN20 oyster
mushrooms are 25°C, and 6.5, respectively.

Keywords: medium PDA, Opyster mushroom, pH,
Sweet potato dextrose agar (SPDA), temperature, Yam
deextrose agar (YDA).
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hap khur trang 15 phut tai 121°C. M6i truong sau khi hap
dugc chuyén sang cac dia petri va lam ngudi xudng 40°C.
Céc chung ndm dugc cdy tai trung tdm cua cic dia moi
truong va nudi trong cac diéu kién thi nghiém. Téc do phat
trién ctia tan nam duoc do 2 ngay 1 lan trong 8 ngay [8].

Thi nghiém 1 - Pdnh gid dnh hwong cia nhiét @6 dén
sinh truéng cia ching giong nam so FH va PN20: cit 1iy
0,5 x 0,5 cm mdi ching ndm va cay tai trung tdm cua cac
dia petri chira 20 ml méi truong PDA va nudi trong cac diéu
kién nhiét d¢ 10, 15, 20, 25, 30 va 35°C. Téc d6 moc cua
soi nam, duong kinh tan nam duge quan sat va do sau 2, 4,
6 va 8 ngay nudi. Tdc do moc cia soi ndm (cm/ngdy) duoc
xac dinh theo [7].

Thi nghiém 2 - DPanh gia anh huong cua pH mai truong
dén sinh truong ciia ching giong nam s6 FH va PN20: sau
khi tim dugc nhiét do thich hop, 2 ching nam so dugc nudi
trén moi truong PDA v6i cac gia tri pH (5,5; 6; 6,5) dé tim
gia tri pH thich hop. Téc d6 moc cuia soi ndm, duong kinh
tan nam dugc quan sat va do sau 2, 4, 6 va 8 ngdy nudi. Téc
do moc cua soi nam (cm/ngay) dugc xac dinh theo [7, 10].

Thi nghiém 3 - Danh gid anh hudng ciia moi truong nuoi
cdy dén smh truong cua chung giong nam so FH va PN20:
cac chung nim so duoc cdy vao trung tim céc dia petri chtra
20 ml méi truong PDA, SPDA va YDA véi gia tri pH thich
hop (két qua cua thi nghiém 2). Céc dia petri duoc u tai
nhiét d¢ thich hop véi timg chung nam (két qua thi nghiém
1). Téc dd moc cua soi nAm duge do hang ngay theo [7].

M&i thi nghiém duoc b tri lap lai 3 1an, s6 liéu duge xir
1y bang phan mém Excel 2013 va IRRISTST 5.0. Mat do
hé soi dugc danh gia bang cach quan sat muc do day, mong
clia tan ndm va marc d6 bam chic cua hé soi nAm vao moi
truong.

Keét qua va thao luan

Anh hwong cua nhiét dp dén sinh truéng cua sgi ném
so FH va PN20

Nhiét d6 va pH moi truong nudi anh huong rat 1on toi
su phat trién cia soi ndm, dic biét trong giai doan ra qua
thé. Nhiét do trong ngay dao dong tir 25 dén 35°C 1a mot
trd ngai 10n v6i ngudi trong nAm & viing nhiét doi. Chinh vi
vay, chon dugc cac ching nam so c6 thé chiu dugc nhiét do
cao la rat can thiét dé dam bao nang sut, chat luong nam
[2]. Hai chung ndm so FH va PN20 duoc nudi cy trén dia
petri chira méi truong PDA voi gia tri pH 6,5 tai cac nhiét
d6 10, 15, 20, 25, 30 va 35°C. Tc do phat trién ctia tan nam
dugc quan sat va do 2 ngay 1 lan, trong 8 ngay. Toc do moc
s0i ctia 2 chung ndm FH va PN20 c6 xu huéng gidong nhau
tai cac nhi¢t d¢ khac nhau (hinh 1, 2 va 3). Soi cua 2 chung
nam so thi nghiém phat trién dugc tai cac nhiét do khao sat,
tuy nhién tde dd moc soi ciia chung chiu anh hudng tryc tiép
bdi nhiét do.
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Hinh 1. Anh hwéng clia nhiét d6 nuoi cay téi sw phat trién cia soi
nam so FH (trai) va PN20 (phai).

Sau 8 ngay nudi sgi, 0 cac nhiét d 20, 25 va 30°C toe do
moc sQi cua 2 chung nam so6 FH va PN20 khé cao, soi nAm
phat trién tt, hé soi moc déu vé céc hudéng. Tai cac ngudng
nhiét do 15, 20 va 30°C hé soi nAm manh, nhiéu s¢i khi sinh;
khi nuéi tai nhiét o 25°C soi nim tao hé soi day, bam chéc
vao moi trudng nudi soi. Tbe d6 moc sgi cua chung nam so
FH cao hon téc d6 moc soi ciia PN20 (hinh 1). Mot s6 nha
nghién cuu nhu Hasan Sardar va cs (2015) [2], Zharare va
cs (2010) [7], Neelam va cs (2013) [11] cting c6 két luan,
nhiét do thich hop dé soi ndm so phat trién 1a 20-30°C,
nhiét d6 thich hop nhét 1a 25°C. Trong nghién ctru cia Bui
Doan Phuong Linh va cs (2018) [10], soi ndm bao ngu xam
(Pleurotus sajor-caju) phat trién tbt tai ngudng nhiét d 23-
30°C, tot nhat trong khoang 25-28°C. Sinh truong cua soi
ndm va qua trinh hinh thanh qua thé ndm cia cac chung
ném so chiu tac dong cua nhiét do va chung co thé phat trién
dugc & nhiét do cao tai cac ving nhiét doi [8]. Két qua thi
nghiém nay cho thy, 2 chung ndm sd FH va PN20 c6 kha
nang sinh truong tot trong diéu kién cua cac ving nhiét doi
va can nhiét doi, tang co hoi san xuat ndm an cho cac hd
gia dinh.

25°C

Hinh 2. Sinh trwéng clia sgi ndm s6 FH (hang trén) va PN20 (hang dwéi) trén moi trwong PDA sau 8 ngay nudi & cac nhiét do khac nhau.
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Hinh 3. Téc dd moc s¢i ctia chiing ndm so FH (trai) va PN20 (phai)
trén moi trwéng PDA tai cac ngwdng nhiét do thi nghiém.
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Téc do moc cua soi nam c6 y nghia rat 16n trong qua
trinh trong nam, cu thé tai pha wom soi nam sau khi cay
nam vao bich gia thé nudi trong, trude pha tao qua the nam.
Trong pha wom sgi nay, toc do moc cua soi nam quyét dinh
thoi gian nuoi trong va niang suat nam Téc d6 moc s¢i
nhanh 1am ting toc d6 an siu ciia sgi nAm vao trong gia thé
nudi tréng, thu nhan dugc nhiéu dinh dudng dé nudi soi.
Bén canh do, soi nam moc nhanh sé& dé dang loai trir cac vi
sinh vat gy nhiém. Néu soi ndm moc chim, co chit khong
dugc bao phu boi sgi ndm sé rat d& bj nhidm cac loai nim
dai, vi khuan, két qua 1am giam nang sudt [7].

Tbc dd moc soi cua 2 ching nam so FH va PN20 thép
nhét va c6 xu hudng dung lai tai nhiét d§ nudi sgi 10 va
35°C; tée d6 moc soi cuia hai chung ndm s nay sau 8 ngay
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nudi chi dat 1an lugt 0,22 cm/ngay va 0,03 cm/ngay. Tbc
d06 phat trién ctia soi ting dan khi nhiét do tang tir 15°C dén
25°C va dat gia tri cao nhét tai 25°C. Khi tang nhi¢t do 1én
30°C va 35°C tde dd moc sgi cua ching nam FH chi dat 85,3
va 14,7% va PN20 12 97,2 va 26,4% so voi toc d0 moc soi
tai 25°C. Nhu vy, ¢6 thé két luan ching ndm so PN20 man
cam voi nhiét ¢ hon 1a FH. 25°C ciing 1a nhiét do t6i uu
dé soi cua cac chung nam so trong nghién ctru ciia Hasan
Sardar va cs (2015) [2], Zharare va cs (2010) [7] phat trién.
Bui Boan Phuong Linh va cs (2018) [10] khi danh gia anh
huong cua nhiét do dén sy phat trién ctia sgi nam bao ngu
xam cling Kkét luan nhiét d6 cao hon 30°C khong thich hop
cho soi nam phat trién, soi ndm manh. Két qua nay c6 khac
V0'1 nghién ctu cda lan va cs (2019) [9], cac tac gid nay cho
ring nhiét d6 22°C thich hop cho soi nam so P. ostreatus
phat trién.

Anh hwong cia pH méi truong nudi cd'y dén sinh
truong cua sgi ndm so FH va PN20

Mbi ching ndm s& phat trién tot trén moi truong nudi
cdy voi gia tri pH thich hop. Gia tri pH tir 4,0 dén 7,0 thich
hop cho soi nam phat trién, gia tri pH t&i wu 13 6,5 [1]. Khi
soi ndm phat trién t6t s& dam bao qua trinh hinh thanh qua
thé dién ra thuan loi va dam bao nang suit ndm, do pH va
nhiét d6 anh hudng téi hoat dong cua cac enzyme thuy phan
cac hop chét hitu co ¢ trong co chat. Thi nghiém nay duoc
tién hanh trén méi truong PDA véi cac pH (5,0; 6,0 va 6,5)
tai nhiét do 25°C.

Bang 1. Anh hwéng clia pH t&i tbc dd moc sei ctia hai ching ndm
s0 FH va PN20 trén méi trieéng PDA.

Purong kinh tin nim (cm) Toc ‘1@'
moc soi
pH — — — — (cm/ngay)
2 ngay nuéi 4 ngay nuoi 6 ngdy nuoi 8 ngay nuoi g4y
FH PN20 FH PN20 FH PN20 FH PN20 FH PN20
55 14 103 37 297 503 603 80 897 0,93 1,06
6 1,83 1,03 4,03 297 6,07 603 867 897 1,02 1,06

6,5 293 16 567 413 897 723 90 89 1,06 1,05
LSD,,. 0,15 014 058 0,18 049 0.2 054 03

00

Két qua bang 1 cho thdy, soi ctia 2 ching nim so FH va
PN20 d&u phat trién trén moi truong PDA véi cac gia tri pH
5,5; 6 va 6,5. Soi ctia chung nim so FH va PN20 phat trién
trong duong nhau, téc d6 moc soi cua 2 ching ndm nay
sau 8 ngay trén moi truong PDA dat 0,93-1,06 cm/ngay.
Khong c6 su khac biét qua 16n vé tde @6 moc soi cua cung
mot ching ndm tai cac gia tri pH thi nghiém. Sau 8 ngay
nudi, duong kinh tan ndm cta 2 chung déu dat 8-9 cm. Tdc
d6 moc sgi cua 2 chung nay nhanh hon tde do moc soi cla
cac ching nam trong thi nghiém cua Valentin va cs (2016)
[12]. Trong nghién ctru cua Hasan Sardar va cs (2015) [2],
da s6 cac chung nim so ciing phét trién tot nhat tai pH 6,
trir ching P. sapidus (FW-133) dat toc do phat trién nhanh
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nhit tai pH 6-7. Trong thi nghiém cua Bui Poan Phuong
Linh va cs (2018) [10], soi ndm bao ngu xam phat trién t6t
trén moi truong cd pH 6. Karacanci nam 1997 da thong bao,
sinh truong cua ching nim P. ostreatus dat toi da tai pH
6,5 (trich theo [2]). Céc két qua nay c6 thé giai thich duoc
do su khac biét di truyén cua cac loai khac nhau trong chi
Pleurotus.

Tir két qua trén cho thay, pH 6,5 1a phtt hop nhit cho sinh
truong phat trién ciia nam s6 FH va PN20. Gia tri pH nay
duogc chung toi su dung trong thi nghiém tiép theo.

Anh hwéng ciia moi trwong nudi cdy dén sinh truéng
ciia chiing ndm so FH va PN20

Hai chung nim FH va PN20 dugc nudi trén mdi truong
PDA, SPDA va YDA tai 25°C, pH 6,5 dé danh gia anh
hudng ctia méi truong nudi soi téi sinh trudng cua sgi ndm
sau 6 ngay. Két qua hinh 4 cho thay, 3 mdi truong déu anh
hudng toi sy phat trién cua soi ndm.

E 10

% 3 HPDA N\WSPDA & YDA§

= e

E 6 ===

=2 9 § \

I3 § § e \

a PN20 FH PN20 FH PN20

2 ngay sau cay 4 ngay sau ciy 6 ngay sau cay

Chiing nm so

Hinh 4. Pwéng kinh tan ndm so FH va PN20 trén méi trudng PDA,
SPDA va YDA.

Hinh 5. Mat do s¢i ndm so FH (trai) va PN20 (phai) trén cac méi
trwong PDA, SPDA va YDA sau 6 ngay nudi.

Hai ching nam so FH va PN20 phit trién t6t trén ca 3
moi trudng nudi cdy. Pudng kinh tan ndm va tdc do moc
soi ciia chung PN20 16n nhét (7,83 va 1,22 cm/ngay) dat
duoc sau 6 ngay nudi trén moi trudng PDA. Toc d6 moc
s0i clia sgi nam so PN20 trén moi truong PDA nhanh hon
trén cac moi truong con lai. Puong kinh tan ndm va tdc
dd moc so¢i cua ching ndm so0 FH khong c6 su khac biét
trén ca 3 moi truong thi nghiém (dat 7,37 va 1,17 cm/ngay).
Tuy nhién, s¢i cua chung FH va PN20 trén méi truong PDA
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bam chit vao moi truong nudi va hé sgi nam day hon khi
soi ndm phét trién trén moi truong SPDA va YDA (hinh
5). Soi ndm so dugc nudi trén cic mdi trudng khéc nhau
s& phat trién véi tbc @ khac nhau do duogc cung cip nguon
dinh duong khac nhau, dic biét ngudn carbon Su phat trién
clia soi ndm trén moi truong duge cung cip ngudn carbon
1a glucose va sucrose s& tot hon trén cac méi truong chira
céc ngudn carbon khac [13]. Két qua thi nghiém cia ching
t6i twong tw v6i két qua thi nghiém cua Thanh M. Nguyen
va Senaratne L. Ranamukhaarachchi (2020) [14]; Hasan
Sardar va cs (2015) [2]; Ha Thi Hoa va Chun Li Wang
(2015) [8]; Hussaln va cs (2004) [15]. Céc tac gid nay cling
khing dinh s¢i ndm so phat trién nhanh nhat trén moi trudng
PDA. Hasan Sardar va cs (2015) [2] cho rang, moi truong
PDA chira nguon carbon thich hop véi sgi nam so hon céc
moi truong khac.

y4 ~
Két luan

Tbec d6 moc soi cua hai ching nim so thi nghiém chiu
tac dong cua diéu kién nudi soi. Cac yéu td nhiét do, pH,
mdi truong nudi cdy déu c6 anh huong dén sy ting truong
soi nidm cua hai chung nam so6 FH va PN20. Nhiét d6 thuén
loi cho sy moc sgi cua hai chung nam nay tu 20 dén 30°C,
tot nhat tai 25°C. Soi ndm phat trién manh trén moi truong
co pH 6,5.

Moi truong PDA thich hop voi sy moc sgi cua hai chung
nam so FH va PN20 hon méi truong SPDA va YDA. Trén
mbi truong PDA hé soi cua hai chung ndm so thi nghiém
day, soi ndm moc déu va bam chéc vao moi truong nuoi.
Khi nuoi sgi cua hai chung nam thi nghiém trén moi truong
YDA va SPDA, soi nim manh, khong bam chic vao moi
truong nuodi soi.
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Két qua khao nghiém 5 giong bo trong nwéc
¢ thoi ky kinh doanh tai Moc Chau - Son La

Nguyén Vin Lam®, L& Tat Khwong, Nguyén Phwong Tiing
Vién Nghién ciru va Phat trién Vimg, B¢ Khoa hoc va Cong nghé
Ngay nhén bai 2/11/2020; ngay chuyén phan bién 6/11/2020; ngay nhan phan bién 3/12/2020; ngay chip nhan diang 8/12/2020

Tom tit:

Bo (Persea americana Mills) 12 loai cdy in qué lau nim, cé gi4 tri kinh té cao, dwgc coi 1a cAy trong truyén théng & Tay
Nguyén, nhr ik Lik, Pik Nong, Gia Lai, Kon Tum va ¢6 xu hwéng phit trién rong ra mot s tinh phia Bic, nhw Ngh¢ An,
Thanh Héa, Son La, Bic Giang... Do viy, rit can thiét c6 bd gibng bo' chét lwgng tot, phit hop véi diéu kién cac tinh phia
Bic. Tir nim 2012 dén 2016, Vién Nghién ciru va Phat trién Ving da dwa 5 gibng bo (TA1, TAS, TA44, TA54 va Booth7) vao
khdo nghiém va da danh gia tinh thich ing ctia ching ¢ thoi ky chwa mang qua.

O nghién ciru nay, cac tac gia tién hanh khao nghiém trong thoi gian 2017-2020 trén ciing ngudn thuc lleu va tap trung danh
gla & thoi ky cay cho qua trong diéu kién sinh thai vung Moc Chau - S(m La v&i muc dich chgn lgc glong bo tot dwa vao sin
xuit & mién Bic. Két qua khao nghiém cho thay, giong Booth7 va glong TAS4 phu hgp véi diéu kién & Mgc Chéu - Son La.

Tir khoa: cay bo, chit lwgng, danh gia, khdo nghiém, ning suit, tang truéng.

Chi s6 phin loai: 4.1

A study on the adaptability of locally cultivated varieties

of avocado in bearing period in Moc Chau, Son La
Van Lam Nguyen*, Tat Khuong Le, Phuong Tung Nguyen

Institute of Regional Research and Development, Ministry of Science and Technology

Received 2 November 2020; accepted 8 December 2020
Abstract:

Avocado (Persea americana Mills), a perennially valuable fruit, is considered a traditional crop, in the Central
Highlands of Vietnam that has been gradually developed in some northern provinces such as Nghe An, Thanh
Hoa, Son La, Bac Giang, etc. It is, therefore, necessary to have avocado cultivars carefully screened to be suitably
cultivated in the condition of the North of Vietnam. In the 2012 to 2016 period, 5 introduced cultivars of avocado
coded TA1, TAS, TA44, TA54, and Booth7 had been evaluated in some areas of Vietnam by the Institute of Regional
Research and Development and from which their adaptability in non-bearing duration was already recorded.

This study conducted from 2017 up to now was aimed at continuing to evaluate the above-mentioned cultivars in the
bearing period. In Moc Chau condition for screening the good ones to be introduced in the large scale of production
in the North of Vietnam. Results conducted from the study showed that among avocado cultivars tested, Booth7 and
TAS54 were considered to be promising indicated by healthy growth, high yield of good quality.

Keywords: avocado, evaluate, growth, productivity, quality, testing.
Classification number: 4.1

Dat van de lai chira chit béo khong bao hoa, ¢6 loi cho ste khoe [2]. Qua

Cay bo, tén khoa hoc Persea americana Mills, thude ho bo c6 ham lugng protein cao nhat so voi cac loai qua khac,

Lauraceae (Long ndo) c6 ngudn gdc tir ving nhiét déi Trung gan tuong duong vai sita [3] nén nhu cau ti€u dung cao va gia
My. Bo 1a loai qua c6 gia trj dinh dudng cao, v6i hon 14 loai  tri xuét khéu twong doi I6n. Hién nay, trén thé gidi c6 hon 70
vitamin va khoang chat [1]. Qué bo khong c6 Cholesterol, ma  qudc gia trong bo, trong do 23 nudc c6 dién tich va san lugng

“Tac gia lién hé: Email: nguyenvanlamdh@gmail.com
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16n, vi tri s6 mot thuoc vé Mehico (dién tich 188.723 ha, san
luong 2.029.886 tin) [4].

O Viét Nam, bo duogc trong nhiéu va tir kha lau doi ¢
mdt sb tinh Tay Nguyén véi dién tich khoang 8.000 ha [5, 6].
Nhitng nim gan ddy, mot sé tinh phia Bic va Bic Trung Bo
nhu Quang Tri, Nghé An, Thanh Hoa, Son La... cling dang
chti y dén viéc phat trién ciy bo thanh hang héa. Trén thuc
té, mot s cay/vuon bo ciing di thé hién kha nang sinh truong
phat trién kha tot & cac dia phuong nay, di sé luong con rat
khiém ton.

Tuy nhién, cdy bo ¢ Viét Nam chua tr6 thanh cay hang hoa
chu lyc vi: co cau glong thiéu da dang, trinh d¢ san xuét chua
dap g dugc yéu cau, con nhiéu yéu kém vé bao quan ché
bién sau thu hoach, chat lugng san phim khong dong déu...,
nén gié tri san xut bo mang lai chua cao. Dé cay bo tro thanh
cdy hang hoa chu lyc bén vitng, mang lai hiéu qué kinh té cao,
can phai co nhiing giéng bo nang suat cao, chét lugng t6t, dap
{ng duoc yéu cau va thi hiéu ctia ngudi tiéu dung.

Tirnam 2013 [7], Vién Nghién ctru va Phat trién Ving da
trong thir nghiém 11 giéng bo trién vong tai Mgc Chau - Son
La va Nghia Dan - Ngh¢ An, trong d6 ¢6 6 giéng bo co nguon
gdc tir Cuba va 5 giong trong nudc. Vién da hoan thanh viée
danh gia cac giéng bo trén ¢ giai doan kién thiét co ban va
budc dau khang dinh mot s6 giong ¢d stre sinh trudng t6t, phu
hop voi diéu kién céc tinh phia Bic. Dé khang dinh viéc lua
chon mét s gidng bo tbt, Vién tiép tuc danh gia cac gidng bo
nay ¢ thoi ky cady mang qua.

Vat liéu va phuong phap nghién ciu
Vit li¢u nghién cuu
5 giéng bo trong nudc (bang 1).

Bang 1. Tén va nguén goc thu thap cua cac giéng bo:.

TT Gibng Ngudn goc thu thap

| TA1 Vién l§hoa hoc K¥ thuat Nc’)r}g Le}m nghi¢p Tay Nguyén thu
thap tai Buon Ma Thu¢t - Pak Lak

) TAS Vién Khoa hoc K thuat Nong Lam nghiép Tay Nguyén thu
thap tai Buon Ma Thuét - Pak Lak

3 TA44 Vién K.hoe} hoc, Ky thuat Nong Lam nghiép Tay Nguyén thu
thap tai Pak Lak
Vién Khoa hoc Ky thuat Nong Lam nghiép Tay Nguyén thu

4 Lt thap tai Cu Sué - Gia Lai

5 Booth7  Cé ngudn gbe tir My, dd duoc cong nhén gidng trong nude

Thoi gian va dia diém nghién ctru: nghién ctru duoc thuc
hién tir 1/2017 deén 11/2020 tai xa Péng Sang, huyén Moc
Chau, tinh Son La.

Phuwong phap nghién ciru
- Su dung phuong phép nghién ctru thuc vat hoc dua trén
bang mo ta cia Vién Tai nguyén Di truyén Thyc vét.

- Cach chon mau va cac chi tiéu danh gia cta 5 gidng bo
trén vuon cdy bo da trong tor ndm 2012, chon ngau nhién
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mdi gidng 5 cay thi nghiém, ddnh du 3 cay trong 5 ciy da
chon dé do dém cac chi tiéu:

+ Chiéu cao cay: do tur mat d4t dén chiéu cao vat ngon,
do 4 lan/nam vao cac thoi diém thang 2, 5, 8 va 11.

+ Pudng kinh gbc: danh dau vi tri do cach mat dat 10
cm, st dung thudc Panme dé do, do 4 14n/nam vao cac thoi
diém thang 2, 5, 8 va 11.

+ Puodng kinh tan: xac dinh hinh chiéu cua tan cay trén
mat dat, su dung thudc day do theo 4 huong Dong, Tay,
Nam, Bac; sau d6 lay tri sO trung binh.

+ Theo ddi cac dot 1oc: theo ddi 3 cay/gidng, thoi gian
xudt hién 1o¢ co khoang 10% ) cay xudt hién canh 16c, xut
hién ro, két thuc khoang 80% sd cdy xuét hién canh loc.
Sinh trudng cia cac dot 1oc: do chiéu dai canh 1oc, duong
kinh canh 1oc thuan thuc (do cach géc canh 16c 1 cm), chiéu
dai canh 16¢ (do tur géc canh dén dinh canh), sb 14/canh Ioc.
Po vao thoi diém thang 2, 5 va 8.

- Phuong phap phan tich chat luong qua:
+ Vit chat kho (%): theo TCVN 5084:2007.

+ Puodng téng s6 (%): phuong phap chuin do theo
TCVN 4594:1998.

+ Protein (%): phuong phdp Kjeldahl theo TCVN
8125:2015.

+ Lipit (%): phuong phap chiét Soxhlet theo TCVN
10730:2015.

- Xtr Iy s6 liéu: phan tich, so sanh sé lidu bang phan mém
IRRISTAT 5.0.

Két qua nghién ciiu va thao luan
Ddc diem hinh thadi la ciia cdc giong bo nghién ciru

Pic diém hinh thai 1a 1a mot trong nhing tinh trang thé
hién sy dic trung cta gidng, 1am co sé dé phan biét sy khac
nhau gitra cac gidng. Két qua danh gia dac diém hinh thai 1a
clia 5 gidng bo trong nudc duoc tom tit trong bang 2.

Bang 2. Dic diém hinh thai 1a ctia 5 giéng bo nghién ctru tai Méc
Chau - Son La.

Gifing Ch.i‘éu dai Ch.i‘éu ry@ng Ch‘iéu dii  Hinh Hinh dang
phién la (cm) phiénla (cem) cuongld (m) dangla dau la

TAl 21,67 8,20 3,10 Elip Nhon miii

TAS 21,60 8,73 4,10 Elip Nhon

TA44 21,50 11,07 3,17 Hinhtrimg ~ Nhon miii

TA54 20,17 8,50 3,10 Hinh tring ~ Nhon mii

Booth7 19,83 10,80 3,20 Hinh tring ~ Nhon miii

Nhonhdt 19,83 8,20 3,10

Lonnhit 21,67 11,07 4,10
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S6 liéu bang 2 cho thay, chiéu dai phién 1a cta cac gidng
dao dong tir 19,83 dén 21,67 cm, trong d6 gidng Booth7
¢6 chiéu dai 14 ngin nhit (19,83 cm), giéng TAT1 c6 chiéu
dai 14 16n nhét (21,67 cm). Chiéu rong phién 14 cia glong
TA44 16n nhat (11,07 cm). Chiéu dai cudng la cua cac giong
dao dong tir 3,10-4,10 cm, trong d6 giéng TAS5 c¢6 chiéu dai
cudng 14 16n nhat (4,10 cm), giéng TA54 va TA1 c6 chiéu
dai cudng 1a bang nhau (3,10 cm). Hinh dang 1a ctia TA1
hinh Elip, c6 dau 14 nhon va dai hon; TAS cling c6 14 hinh
Elip, d4u 14 nhon nhung ngén hon, 3 gidng con lai déu co 14
hinh trimg va dau 14 nhon.

Trong 5 chi tiéu vé hinh thai 1, 2 chi tiéu chiéu dai va
chiéu rong 14 co sy thay ddi 16n hon cac chi tiéu con lai, phu
thudc vao diéu kién sinh thai noi tr@)ng va trinh @6 cham séc
ctia cht vuon, céc chi tiéu hinh dang 14 va chiéu dai cudng it
thay d6i hon, thé hién dic trung ctia gidng nhiéu hon.

Kha ndng sinh truong ciia cdac giéng bo

Sinh truéng cia than tan: ciing nhu cac cay than g lau
nam khéc, su sinh truong cua cdy bo thé hién qua mot s&
chi tiéu co ban, trong do, chidu cao cay, duong kinh gbc va
chiéu rong ctia tan ciy 1a 3 thong s co y nghia quan trong
hon ca. Két qua theo ddi trén ting gidng khao nghiém dugc
trinh bay ¢ bang 3.

Bang 3. Mt s chi tiéu sinh trwéng clia 5 giong bo tai Méc Chau
- Son La (den thang 11/2020).

T Gibng Cao cay TB (cm) z‘;o;lg kin gée (Ccl:;f“ pReln
1 TAL 305,62 7,67 306,23

2 TAS 326,30 8,20 32222

3 TA44 319,80 7,67 316,65

4 TA54 334,12 8,61 319,20

5 Booth7 309,08 8,12 329,00

Cv(%) 2,60 4,10 2,10

LSD 12,97 0,50 10,42

00

Bang 3 cho thay, chiéu cao ciy cua cac gidng bo dao
dong tir 305,62-334,12 cm, trong d6 gidng TA54 c6 ch1eu
cao cdy 16n nhat (334,12 cm), 16n hon so véi cac gidng
Booth7, TA1, TA44 mdt cach chic chin ¢ muc tin cay

95% nhung sai khac khong c6 y nghia so vé6i gidng TAS
(<LSD0 0s)- Chiéu cao cdy cua giéng TA44 16n hon so véi
cac giong TA1 va Booth7 mot cach chéc chin ¢ mu'c tin cay
95%, nhung sai khac vé chiéu cao cay giira hai giéng TA44
va TAS la khong chic chén (<LSD, ;). Gidng TA1 c6 chiéu
cao thap nhat trong 5 gidng khao nghiém.

Puong kinh gdc cua cac gidng bo khao ‘nghiém dao
dong trong khoang 7,67-8,61 cm, trong d6 gidng TA54 c6
duong kinh than 16n nhat (8,61 cm), 16n hon so véi gidng
TA1, TA44 mot cach chic chin ¢ muc tin cdy 95%. Tuy
nhién, su sai khac vé& duong kinh gc cua gidng TA54 so
v6i gidng Booth7 va TAS5 1a khong c6 y nghia (<LSD

0,05) :
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Sai khac vé duong kinh gdc gitra cac gidng TA1, TA44 va
Booth7 1a khong c6 ¥ nghia, tuong ty giita cac gidng TAS,
TAS54 va Booth7 (<LSD, ).

Puong kinh tan cua cic gidng bo khao nghiém dao
dong tir 306,23-329,00 cm, trong do glong Booth7 ¢6 chleu
rong tan 16n nhét, su sai khac vé chidu rong tan giira giéng
Booth7 v6i TA1 va TA44 1a chic chan ¢ mirc tin cay 95%,
su sai khac vé chiéu rong tan giita cac gidng TAS54, TA44
va TAS véi TAL la chic chan & muec tin cdy 95%, sai khéc
vé chiéu rong tan gitta TA54, TA44 va TAS gilta Booth7 va
TAS5 1a khong chic chin (<LSD, ). Gidng TA1 c6 chiéu

z 0,05
rong tan nho nhat.

Sinh truong cac dot loc: theo doi 3 dot 16c: 10c xuan,
16¢ he va 1oc thu cua 5 giong bo khao nghiém, ching toi thu
duoc két qua ¢ bang 4.

Bang 4. Kha ning sinh trwéng cac dot l6c cla cac giong bo tai
Méc Chau - Son La.

o Loc xudn Lc he Lac thu
| 3 ; 3 ; 3 ;
o Chiewdai— Dwon kinh ~ So &/ Chiew dai -~ Dwong kink ~ Solé/~ Chiew dai Dwing kinh 0 ld/
T canhlje — canhlje — canh  canhljc camhlje  canh  canhlje  canhljc  canh
(cm) (cm) lje (cm) (cm) lje — (em) (cm) lje

TAl 15,56 0,55 1,00 1556 037 10,00 1478 0,58 9,66
TAS lo44 051 133 1478 063 1066 14,77 0,61 11,00
TAM 15,66 0,52 100 1511 064 10,00 1522 0,63 11,67
TAS4 16,05 0,59 23 1533 038 1,00 1522 0,63 11,67
Booth7 16,11 0,54 133 152 064 933 1447 0,59 11,33
Cv(%) 330 10,70 780 210 6,10 1800 390 10,60 12,80
LSD, 0,99 0,11 168 058 0,70 345 109 0,12 261

005

S liéu bang 4 cho thay, chiéu dai canh Igc xuan dao
dong tir 15,56-16,44 cm, sai khac vé chiéu dai canh 16¢ xuan
giita cac gidng khong c6 y nghia (<LSD ). Chiéu dai canh
16c he dao dong tur 14,78-15,56 cm, trong do glong TA1 ¢o
chiéu dai canh 16c hé dai nhét. Sai khac vé chiéu dai canh
16¢c hé ciia gidng TA1 véi gidbng TAS5 1a chic chin ¢ mic
tin cay 95%, sai khac giita cc giéng TA1, TA44, TA54 va
Booth7 khong c6 y nghia (<LSD, ). Chiéu dai canh 1gc thu
cua cac glong dao dong trong khoang 14,67-15,22 cm, sai
khac vé chiéu dai canh 1oc thu gitra cac gidng khong co y
nghia (<LSD

0‘05)'

Puong kinh canh 1oc xuan dao dong trong khoang 0,51-
0,59 cm, duong kinh canh 16c hé dao dong trong khoang
0,57-0,64 cm, duong kinh canh 16c thu dao dong trong
khoang 0,58-0,63 cm. Sai khac vé duong kinh canh 16¢
xuan, he va thu 1a khong c6 y nghia (<LSD

0,05)'

S6 14 trén canh 16¢ xuan dao dong tor 11,00-12,33 14/
canh, sb 14 trén canh 16¢ hé dao dong tir 9,33-11,00 1&/canh,
s6 14 trén canh 16¢ thu dao dong tir 9,66-11,67 1a/canh, sai
khéc vé s 14 trén canh 1oc xuan, hé va thu khong c6 y nghia
(<LSD

0,05)'
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Kha nang ra hoa ddu qud, nang sudt va chit lwgng cac
giong bo khdo nghiém

Thoi gian ra hoa va thoi gian thu hoach qua: gitta cac
gidng bo khao nghiém cé sy chénh léch vé thoi gian ra hoa,
két qua va thoi gian thu hoach, day 1a diém rat c6 loi cho
ngudi san xuit khi bé tri co céu gidng trong cho thu hoach
rai vu, tao diéu kién cho viéc tiéu thu san phém. Két qua
theo ddi thoi gian ra hoa va thu hoach cua cac giéng bo
dugc thong ké trong bang 5.

Bang 5. Thoi gian ra hoa, th&i gian thu hoach cuia cac giéng bo
tai Moc Chau.

Gibng Thoi gian ra hoa Thoi gian thu hoach
TAl Thang 1-3 Thang 7-9

TAS Thang 2-4 Thang 7-9

TA44 Thang 1-4 Thang 6 -8

TAS4 Théang 12-2 Thang 6 -8

Booth7 Thang 1-3 Thang 10-12

Bang 5 cho thdy, thoi gian ra hoa cua cac giong TAI,
TA44 va Booth7 1a twong duong nhau, gibng TAS5 ra hoa
mudn hon, gidng TA54 ra hoa sém hon so vé6i cac giéng
con lai. Thoi gian thu hoach ciia giéng Booth7 mudn nhat, 2
gidng TA44 va TA54 cho thu hoach som nhit, 2 gidng TA1
va TAS cho thu hoach chinh vu.

Néng sudt va cdc yéu t6 cdu thanh ndng sudt: ning
suat thyc thu, so lugng qua trung binh/cay va khoi luong
qua trung binh ciia cac giong bo trong nude tham gia khao
nghiém dugc thé hién ¢ bang 6.

Bang 6. Nang suat va cac yéu té cau thanh nang suét clia cac

giéng bo' khao nghiém tai Méc Chau - Son La giai doan 2017-
2020.

Khéi lrgng S0 qué thu hoach trung binh (quilcy) Ning sudt thue thu trung binh (kg/edy)
Giong  qua trung binh

G0 Ny Nw N Nw N N Naw  Nim

2007 2008 2009 2020 2007 2008 2019 2020

TAl 0,50 1233 433 4067 4900 617 1217 2033 2450
TAS 045 1300 1900 2433 4767 654 956 1225 2399
TAH4 056 9,00 1000 173 2500 507 50 976 1408
TAS4 066 1567 1833 4167 4933 1034 1200 2750 3256
Booth? 042 1600 3267 567 63 68 1393 250 217
CV(%) 880 1710 229 1360 1600
LSD, 087 403 899 9,1 1411

005

Bang 6 cho thay, khéi lugng qua cia cac gidng bo tham
gia khao nghiém dao dong trong khoang 0,42-0,66 kg/qua
su sai khac gura cac gidng nam trong pham vi sai s6 khong
¢6 ¥ nghia thong ké (<LSD, ), trong d6 gidng TA54 c6 qua

> 0,05
16n nhat.
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i6ng bo TA54 cho khéi lwgng qua Ién nhat trong 5 glog bo
khao nghiém.

Ning suét qua cta cac giéng tham gia khao nghiém déu
tang 1én qua cac nam, dén nién vy 2020 thi s luong qua/
cay trung binh dao dong trong khoang 25,00-63,33 qua/cay,
twrong duong véi nang suét thuc thu 1a 14,08-32,56 kg/cay.
Sai khac vé sb luong qua trén ciy niam 2020 giita gidng
Booth7 va cac gidng TA1, TA44, giita cac gidng TA1, TAS,
TA54 véi gidng TA44 1a chac chin & mirc do tin cay 95%.
Sai khac giita cac giébng TA1, TAS5, TA54 va Booth7 la
khong c6 y nghia (KLSD

0,05)'

Chdt lwong qua ciia cdc giong bo khdo nghiém: chat
luong qua cuia cac gidng bo thé hién ¢ nhiéu chi tiéu, song
ham luong mot sé chit co ban trong qua bo nhu: chat kho,
lipit, duong tong sd va protein duoc ding dé danh gia chat
luong giéng bo d6 c6 tét hay khong.

Két qua phén tich 4 chi tiéu (chat kho, lipit, duong tong
s6 va protein) ¢ trong qua cia 5 gidng bo khao nghiém
dugc trinh bay ¢ bang 7.

Bang 7. M6t sé chi tiéu chét lwong cla 5 gidng bo khao nghiém
tai Moc Chau.

Gibng Hz‘t‘m llr?'ng Ij[i‘l.m Iwgng Hﬁ‘m lm_;’ng . Ham .lm_mg
chat kho (%)  lipit (%) dwong tong so (%)  protein (%)

TAIl 21,24 8,74 1,49 2,10

TAS 25,40 9,75 1,27 247

TA44 23,13 9,72 1,50 2,28

TAS4 23,41 10,90 0,67 2,26

Booth7 27,50 19,30 5,26 1,40

Gid trinho nhat 21,24 8,74 0,67 1,40

Giatri lon nhdt 27,50 19,30 5,26 247

Béng 7 cho thdy, ham luong chét kho cua cac gidng bo
dao dong tir 21,24-27,50%, trong d6 giéng Booth7 ¢6 ham
lugng chat kho cao nhét - dat 27,50%, giéng TA1 c6 ham
luong chit kho thip nhat - dat 21,24%. Ham lugng lipit ctia
céc giéng dao dong tir 8,74-19,30%, trong d6 giéng Booth7
¢6 ham luong lipit cao nhét - dat 19,30%, giéng TA1 c6 ham
luong lipit thap nhat. Him lugng dudng téng s6 dao dong



Giéng bo Booth7 c6 chét lwgng qua vt tréi, dap ing yéu cau
xuét khau.

tir 0,67-5,26%, trong d6 gidng TA54 c6 ham luong duong
tong s6 thap nhat, chi dat 0,67%. Ham luong protein ciia cac
giéng tham gia khao nghiém dao dong tur 1,40-2,47%, trong
d6 gidng TAS ¢6 ham lugng protein 16n nhét - dat 2,47%,
gidng Booth7 c¢6 ham lugng protein nho nhat -1,40%.

- Trong 5 chi tiéu v& hinh thai 14 thi 2 chi tiéu vé chiéu
dai va chiéu rong 14 co sy thay ddi nhiéu, tiy vao diéu kién
cham s6c va tiéu ving sinh thai. Chi tiéu v& hinh dang 14 va
chiéu dai cudng it thay d6i hon, thé hién twong ddi rd va 6n
dinh tinh dic trung cua giéng.

- Trong diéu kién sinh thai ctia Moc Chau, tinh Son La,
gidng TA54 c6 ste sinh truéng manh nhét so voi cac gidng
con lai, biéu hién & céc chi tiéu: chiéu cao cay lon nhét
(334,12 cm), dudng kinh gdc 16n nhat (8,61cm,) dudng kinh
tan twong dwong véi cac gidng Booth7 va TAS.

- Cac gidng khao nghiém nhin chung déu c6 cac dot 1oc
khoe, sy phat sinh va phat trién cac dot 19¢ gilta cac giong
khong c6 sy khac nhau dang keé.

- Trong 5 gidng khao nghiém, cac gidng TA44 va TA54
thuoc nhom chin som, hai giéng TA1 va TAS chin trung
binh va giéng Booth7 thuéc nhom chin muén véi khoang
thoi gian thu hoach chénh nhau giita cac nhém nam trong
khoang 30 dén trén 60 ngay.
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- Sb lugng qua/cdy va ning suit cta cac giéng khao
nghiém déu cé xu hudng ting dan theo do tudi ¢ nhitng nim
dau cia giai doan mang qua, trong d6 gidng TA54 ¢ khoi
luong qua 16n nhat va ning suit cao nhat, giéng Booth7 tuy
¢6 s6 qua nhiéu nhat nhung khéi lugng qua nhé nén ning
suét chi xép ¢ vi tri thir hai.

- Giéng Booth7 c6 cht luong qua vuot troi, thé hién
qua céc gia tri ham luong chit kho, ham luong lipit va ham
luong dudng téng sé cao nhit, dap tmg yéu cau xuat khau.

Danh gia chung: so b nhan thay giéng TA54 va gidng
Booth7 1a cac giéng phu hop véi didu kién Moc Chau - Son
La, c6 trién vong phat trién tot.

- Can tiép tuc danh gia thém mot s chi tiéu vé nang suét,
chét lugng qua bo ving nghién ciru.

- Sir dung 2 gidng trién vong TA54 va Booth7 dé san
xuét dai tra tai Moc Chau - Son La.

TAI LIEU THAM KHAO

[1] Hoang Manh Cudng (2015), Nghién ciru tuyén chon giong bo
thich hop cho mét sé tinh Tay Nguyén, Luan 4n tién s§ nong nghiép,
Truong Dai hoc Nong nghiép Ha Noi.

[2] Hoang Manh Cudng (2001), Diéu tra, thu thdp mét sé giong
bo ndng sudt cao, chdt lwong tét phuc vu tiéu ding va xudt khdu tai
Bk Lk, Bao cio tong két 3 ndm (1999-2001), B6 Nong nghiép va
Phat trién Nong thon.

[3] Nguyén Hién (1993), “Bo - cdy an qua quy”, Théng tin
KH&CN, sb 3, Sé Khoa hoc, Cong nghé va Mbi truong tinh Gia Lai.

[4] FAO (2020), FAO StatisticDivision.
[5] Hoang Manh Cuong (2010), Nghién ciru ddc tinh néng sinh

hoc cdc dong, giong bo phuc vu céng tic chon tao giong ¢ Tay
Nguyén, Luan van thac s§ nong nghiép, Truong Dai hoc Nong nghiép
Ha Noi.

[6] Lam Thi Bich L¢é (2001), Nghién ciru dac tinh néng sinh hoc
va k7 thudt nhdn giong vo tinh mét sé cdy bo dau dong tai Pk Lik,
Luén 4n tién s§ néng nghiép, Trudng Pai hoc Nong nghiép Ha Noi.

[7] Lé T4t Khuong, Pham Vian Quan (2015), Hop tdc, nghién ciru
phit trién cdy bo tai mét s6 ving sinh théi thich hop, Béo céo dé tai cap
nha nude, Vién Nghién ctru va Phat trién Ving.



s Khoa hoc Néng nghiép

Xac dinh lieu lwong bon dam, 1an va Kali thich hop
cho giong bo Booth 7 giai doan kinh doanh
trén dat bazan tai tinh Dak Lak

Nguyén An Ninh", Trinh Ptrc Minh%, Phan Vin Tan3, Nguyén Hic Hién*

Trung tdm Khao kiém nghiém giong, San pham cdy trong Tay Nguyén
’Hiép hoi ca phé Buon Ma Thugt
3Truong Pai hoc Tdy Nguyén
*Chi cuc Trong trot va Bdo vé thyc vdt tinh Dak Lak
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Tom tit:

Muc tiéu ciia nghién ciru I xc dinh lidu lwgng phan dam, 14n va kali hop Iy bon cho gidng bo Booth 7 giai doan kinh
doanh trong trén dit bazan tai tinh Pik Lik. Thi nghi¢ém gom 3 mirc phan bén bd tri theo kiéu khéi diy di ngiu
nhién, 1 nhan t6 véi 3 1an nhiic lai, cho thay cong thirc bon (NPK)3 300 kg N+150 kg P,0.+300 kg K,O/ha/nam cho
ciy bo Booth 7 sinh truwéng phat trién tot, dat ning suit cao nhit Ia 21,93 tin qua/ha (r vu thu hoach nam 2017 va
23,6 tin qui/ha & vu thu hoach nim 2018. Cac mirc phin bén cao (NPK)2 = 200 kg N+100 kg P,0.+200 kg K,O/ha/
nam va (NPK)3 = 300 kg N+150 kg P,0.+300 kg K O/ha/nim lam ting Kkhoi lwgng qua bo so V0’l mire (NPK)l 100
kg N+50 kg P,O+100 kg K, O/ha/nam Khong nhan thiy sw anh huong ciia cic mirc bon NPK dén ty 1¢ hat, vé, thit

qua bo va cac chl tiéu ve chat lwgng qua bo.

Tir khéa: bo Booth 7, Pik Lik, dat Bazan, liéu lwgng phéan bén.

Chi s6 phdn logi: 4.1

Pat van de

Bo (Persea americana Mill.,) 1a cdy an qua c6 gia tri
dinh dudng va kinh té cao, dugc xem la dic san cua vung
Tay Nguyén. Dik Lk 1a tinh c¢6 diéu kién sinh thai phu hop
cho sinh trudng va phat trién cua cdy bo. Tir nam 2000 try
lai day dién tich cdy bo phat trién manh do thi truong tiéu
thu ngay cang md rong, gia ban kha cao va tuong d6i on
dmh cdy bo da gbp phan da dang hoa co cdu cdy trong, ting
nguon thu cho nguoi dan [1].

Maic du dugc du nhdp vao Viét Nam tur kha lau [2],
nhung viée nghién ciru vé ciy bo chi méi duoc bat dau thyc
hién mét cach c6 hé thdng tir nim 2001 tai Vién Khoa hoc
Ky thuat Nong lam nghi¢p Tay Nguyén [3]. Cac nghién ciru
chu yéu tap trung vao diéu tra, danh gia, binh tuyén, chon
loc ciing nhu k¥ thudt nhan giéng.

Booth 7 14 giéng bo nhdp ndi vao nim 2002 do Vién
Khoa hoc K¥ thudt Nong 1am nghi¢p Tay Nguyén nghién
cuu danh gia, khao nghiém va dugc Bo Nong nghié¢p va
Phat trién nong thén cong nhén 1a gidng chinh thirc vao
nam 2016 cho khu vuc Tay Nguyén. Pay la gidng bo thich
nghi v6i diéu kién cua dia phuong, cho ning suét cao, chit
lugng tét, chin muodn, dugc thi truong va chudong va dang

‘Tac gia lién hé: Email: ninhkkn@gmail.com.
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dugc phat trién manh trong nhitng nam gan day bén canh
cac giong bo sap dia phuong [4].

Nhiing nghién ctru vé canh tac, sdu bénh hai, cong ngh¢
sau thu hoach trén cay bo con rat it, voi muc dich tham do
1a chinh. Thuyec tién san xudt tai cac ving trong bo cho théy,
phan 16n ngudi dan quan tim dén viée sir dung phan bon
nhung chua c6 quy trinh ky thuét chinh thng [5], chu yéu
bon theo kinh nghiém nén ning sut va chat luong kém,
chua phat huy hét tiém ning cua gidng. Do vay xac dinh lidu
lwong dam, 14n va kali thich hop cho gidng bo Booth 7 giai
doan kinh doanh 14 rit can thiét.

Doi tugng, vat liéu va phuong phap nghién ciiu
Doi twong va vit ligu

Nghién cuu dugc thuc hién trén vudon bo Booth 7 giai
doan 6-7 nam tudi tr@)ng tai vuon thi nghiém ¢ thi xa Buén
HJ, tinh Pik Lik. Mat do trdng 278 cay/ha. Cac bién phap
k¥ thuat nhu tia canh tao tan, tudi ti€u, phong trur sau
bénh, co dai dugc ap dung déng nhét. Phan bon: uré (46%
N), phan lan nung chay (16% P,O,, 28-34% CaO, 15-18%

MgO, 24-30% Si0,), phan kali (60% K,O), phan chudng
hoai muc.
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Determine the appropriate dose
of nitrogen, phosphorus, and potassium
fertilisers for Booth 7 avocado variety
in the commercial stage grown
on basaltic soil in Dak Lak province
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!Center for Testing of Varieties and Plant Products in Central Highlands
’Buon Ma Thuot Coffee Association
$Tay Nguyen University
*Department of Cultivation and Plant Protection of Daklak province
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Abstract:

The objective of this study was to determine the
appropriate dosage of nitrogen, phosphorus, and
potassium fertilisers for the Booth 7 avocado variety
in the commercial stage on red-brown basaltic soil in
Dak Lak province. The results showed that the formula
(NPK)3 = 300 kg N+150 kg P,0.+300 kg K, O/ha/year
was suitable with the variety, made its growth tend to
increase, as well as attain the highest yield, reaching
21.93 tons of fruit/ha in the 2017 harvest and 23.6 tons of
fruit/ha in the 2018 harvest. High fertiliser levels (NPK)2
= 200 kg N+100 kg P,O, +200 kg K O/ha/year and
(NPK)3 = 300 kg N+150 kg P,0, +300 kg K, O/ha/year
increased fruit weight compared with the level (NPK)1
=100 kg N+50 kg P,0_+100 kg K,O/ha/year. There was
no evidence on the effect of NPK fertiliser levels on the
percentage of seed, peel, flesh, and quality parameters.

Keywords: avocado Booth7, brown soil, Dak Lak
province, fertiliser.

Classification number: 4.1
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Phwong phap
Phirong phdp b6 tri thi nghiém.:

Thi nghiém gdm 3 cong thirc (bang 1), nhic lai 3 lan
dugce b tri theo kiéu khdi ngiu nhién day du (RCBD), giira
cac 6 duoc ngin bang tim nilon tir mat dat xudng do sau
khoang 30 cm.

Dién tich 6 co s& 252 m? (thi nghiém bd tri 7 cay theo
hang, theo ddi danh gia 5 cay), c6 3 cong thic: 3 x 3 lan
nhic =9 6 co s¢. Tong dién tich: 252 m?x 9 6 co s6 = 2.268
m?2.

Bang 1. Cac cong thirc thi nghiém.

Lwong phin bén (kg/ha/nam)

Cong thirc

N PO, K,0
(NPK)1 100 50 100
(NPK)2 200 100 200
(NPK)3 300 150 300

Nén: phan chudng 20 tin/ha, bon trong nim dau lam thi
nghiém.

Luong phan bon duoc chia lam 3 1an/nim nhu sau:

-Lan 1 (thang 11, sau khi thu hoach): 100% phan chudng
+ 40% phan dam + 50% phan 1an + 30% phan kali.

- Lan 2 (thang 5, sau khi dau qua): 30% phéan dam + 50%
phan lan + 40% phan kali.

- Lan 3 (thang 7, giai doan qué ting truong manh nhat):
30% phan dam + 30% phan kali.

Cdc chi tiéu nghién cuu va phwong phdp theo doi:

Céc chi tiéu sinh truong dugc xdc dinh vao thang 11
bao gdm: chiéu cao cdy (m), dudng kinh gbc (cm), duong
kinh tan (m), s6 canh mang qua, khdi luong qua (kg/qua),
nang suét quéd/cay (kg). S6 canh mang qua dugc dém khi thu
hoach qua bo (thang 9, thang 10 hing nim).

Chét luong qua duogc xac dinh tung nién vu khi thu
hoach, mdi 6 co s lay ngdu nhién 5 qua (mdi cay ldy 1 qua
trong s6 3 qua theo dai chi tiéu khdi lugng), giri dén phong
thi nghiém cua Vién Cong nghé sinh hoc thudc Truong Dai
hoc Tay Nguyén lam mau dai dién. Chi tiéu theo dai gdm:
ty 1¢ vo, hat va thit qua (%), ham lugng chat kho (%), ham
lugng protein (%), ham lugng lipit (%), ham luong duong
(%).

Phirong phap xir 1y 56 liéu:

S liéu duoc xur 1y thong ké bang phan mém Excel va
SAS 9.1.

M
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Keét qua va thao luan

Anh hwong ciia liéu lwong phin NPK dén sinh truéng
cua giong bo Booth 7 giai doan kinh doanh

Dam, 1an va kali 1a 3 nguyén t6 da luong can nhiéu nhét
trong qua trinh sinh truong va phat trlen db6i voi cay trong
noi chung va cy bo ndi riéng. Cac yéu té nay gitip cdy sinh
trudng, gia ting ning suit va chat luong ctia qua bo khi bon
hop 1y [6].

Anh huéng cua phan dam, 1an va kali dén sinh truéng
ctia bo Booth 7 giai doan kinh doanh thé hién & bang 2 va
bang 3.

Bang 2. Anh hwéng mirc phan NPK dén chi tiéu sinh trwéng nam
2017.

Cac chi tiéu theo doi

Congthic  Chiéu cao  Dwomg kinh  Duomg kinh  S6 canh
cdy (m) goc (cm) tin (m) mang qud (canh)
(NPK)1 5,892 16,00* 5,31° 143,340
(NPK)2 6,39* 16,47* 5,83 152,02
(NPK)3 6,08 16,207 5,722 162,53¢
CV (%) 7,87 2,29 6,56 3,89

Ghi chu: céc trung binh cuing ky tw khéng khac biét cé y nghia thong ké véi
p<0,05.

Bang 3. Anh hwéng mirc phan NPK dén chi tiéu sinh trwéng nam
2018.

Cac chi tiéu theo doi

Congthic  Chiéu cao  Duomg kinh ~ Dwomg kinh & canh
cdy (m) goc (cm) tan (m) mang qud (canh)
(NPK)1 6,09° 16,70° 5,86° 158,93°
(NPK)2 6,49° 17,29* 6,16* 173,93¢
(NPK)3 6,28° 16,72 6,11° 177,342
CV (%) 7,88 2,93 10,97 15,88

Ghi chu: céc trung binh cuing ky tw khong khac biét cé y nghia thong ké véi
p<0,05.

S6 liéu bang 2 va 3 cho thay, boén phan ¢ tac dung thuc
day sy sinh truong, phat trién cua cdy bo giai doan kinh
doanh. Tuy nhién, mirc do khong rd nét & mot sb chi tiéu
va ¢ thoi diém khac nhau. Trong diéu kién thi nghiém, chi
tiéu duong kinh tan va sé canh mang qua cé sy thay doi &
rét qua 2 nam thi nghiém voi do tin cdy 95%, cong thuc
(NPK)2 = 200 kg N+100 kg P,O_+200 kg K,O/ha/ndm va
cong thuc (NPK)3 = 300 kg N-flSO kg P,0,+300 kg K,O/
ha/nam cho duong kinh tan va s6 canh mang qua cao hon so
v6i cong thire (NPK)1, sy khac biét ndy c6 y nghia thong ke.

Puong kinh tan va sb canh mang qua lién  quan tryc tiép
dén ning suét va chiu tac dong cia nhiéu yeu t6, trong do
phan bon dong vai trd quan trong. S6 lidu thong ké chi ra
mdi quan hé giita cac mirc phan bon vai s6 canh mang qua,
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theo do, cong thire (NPK)3 ¢ nam 2017 va (NPK)3 & nam
2018 cho sb canh mang qua cao nhét, twong tmg 1a 162,53
canh/cay va 177,34 canh/cay, cao hon so voi cong thic
(NPK)1 mét cach ¢ ¥ nghia tai xac suat p<0,05.

Puong kinh tdn cdy & ndm 2018 khac biét c6 y nghia
thong ké ¢ cong thirc (NPK)2 va (NPK)3 so véi cong thic
(NPK)1. Tuy nhién, mtic bon gitta cong thiic (NPK)2 va
(NPK)3 khong thiy su sai khéc c6 y nghia thong ké tai xac
suat p<0,05.

Ngoai ra, duong kinh gbc nam 2018 co su ting cao khi
ap dung cong thure (NPK)2. Nhu vay so voindm 2017, ngoai
trir chidu cao cdy khong khac biét khi bon cac mirc khac
nhau, cic chi tiéu khac cho thdy sy ting truong. Diu nay
¢6 thé 1a do sy tich luy cac chét dinh dudng tir nhitng nam
trude khi diéu kién ngoai canh thuan 1¢i da tac dong tich cuc
1én qua trinh sinh trudng ctia cay bo trong nam 2018.

Nhu vay, qua 2 nam thi nghiém cho thay, viéc bon phan
v6i cac mirc khac nhau c¢6 anh huong déng ké dén sb canh
mang qua. Diéu nay phu hop voi thuc t& san xuit ddi voi
gidng bo Booth 7 trong nhitng niam dau cua giai doan kinh
doanh tai dia phuong.

Anh hwéng ciia cdc mivc bén phian NPK dén nang sudt
va chat lwong qud ciia giong bo Booth 7

Anh hiéng ciia cac mike phdn NPK dén néng sudt:

Boén phan anh hu:ong tryc tiép dén nang suét cia cay bo
thong qua viéc ting khdi lugng qua va s6 canh mang qua.

Bang 4 va bang 5 cho thdy, ning sudt qua/ciy c6 xu
hudng tang theo lugng phan bon ¢ ca hai vu thu hoach, tuy
nhién mtrc d¢ tang khac nhau tuy theo cong thirc bon.

Bang 4. Anh hwéng mirc phan NPK dén khéi lwong qua va nang
suat nam 2017.

Caic chi tiéu theo doi

Cong thirc  gp4i lwgng qui  Ning sudt qud/ciy Ning sudt qui/ha
(kg) (kg/cdy) (tan/ha)

(NPK)1 0,442 67,74° 18,76

(NPK)2 0,44° 71,31 19,82

(NPK)3 0,42° 78,88° 21,93

CV (%) 7,25 5,07

Ghi chu: cac trung binh cling ky tw khong khac biét c6 y nghfa théng ké voi
p<0,05.

Trong 2 nidm thi nghiém, khéi luong qua trung binh cua
cong thic bon (NPK)2 dat tuong ting 0,44 kg/qua, khong
sai khac co y nghia thong ké so vdi cac cong thirc bon phan
khéc trong nam 2017. Tuy nhién, nam 2018 bon theo cong
thire (NPK)2 va (NPK)3 cho khéi luong qua twong duong
nhau va cao hon c6 y nghia so vdi ¢ cong thire (NPK)1, voi
xé4c sut p<0,05. Pidu nay chung to lugng bén theo cong
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thirc (NPK)2 c6 thé di dap ung du nhu cau cia cdy, nhung
khi ting luong phan 1én mic bon (NPK)3 chwa thiy co
su gia ting vé khéi lugng qua. Nhu vay, bon phan cho 1
ha hing niam theo cong tht’rc (NPK)2 = 200 kg N+100 kg
P,0,+200 kg K,0 ddi vai gidng bo Booth 7 giai doan kinh
doanh dat khoi lu:(mg qua trung binh cao nhat ¢ nim 2017,
nhung thap hon céng thirc (NPK)3 nam 2018 trong diéu
kién thi nghiém. Tuy nhién, sy khac biét nay khong co y
nghia thong keé tai x4c suét p<0,05.

Bang 5. Anh hwéng mirc phan NPK dén khoi lwgng qua va ning
suat nam 2018.

Cac chi tiéu theo doi

gl(:,rncg Khéi lwong qua  Nang sudt qud/cdy Nt,ing sudt qud/ha
(kg) (kg/cay) (tan/ha)

(NPK)1 0,40° 80,53° 21,60

(NPK)2 0,44* 83,39 23,15

(NPK)3 0,46* 85,49* 23,76

CV (%) 3,44 11,95

Ghi chu: céc trung binh cling ky tw khéng khac biét cé y nghia thong ké véi
p<0,05.

Gia tang luong phan bon qua 2 nam da lam tang khéi
luong qud va nang sudt qua/cdy. Sb liéu bang 4 va bang 5
cho théy, khi bon voi cong thirc (NPK)2 cho ning sudt qua/
cay dat tuong tng 71,31 kg/cay nam 2017, tuong duong
19,82 tin qua/ha; nam 2018 dat 83,39 kg/cdy, twong dwong
23,15 tan qua/ha va xir 1y théng ké cho thay khong khac
biét so vdi bon theo cong thirc (NPK)3, nhung cao hon mét
cach ¥ nghia so voi (NPK)1, dat 1an luot 13 18,76 tn/ha va
21,60 tan/ha vé6i do tin cdy 95%. Cong thirc bon (NPK)2
cho gidng bo Booth 7 giai doan kinh doanh dam bao ca vé
nang suit va hiéu qua kinh té tai diéu kién thi nghi¢m.

Trong vu thu hoach dau tién, khong thdy anh hudng cia
cac mirc phan NPK dén khéi luong qua bo, nhung & vu thu
hoach thir hai cic mire phan (NPK)2 va (NPK)3 khéi lugng
qua bo cao hon c6 y nghia so véi cong thirc (NPK)1. Nhu
vdy, bon phan dy du lam ting khdi lugng qua, tir d6 lam
ting nang suat va ting gia tri hang hoa cua qua bo.

Anh hwéng cia cac mire phan NPK dén chdt heong qua
bo:

Chat lugng qua bo gdm nhiéu tiéu chi, trong d6 do bong
ctia vo, do chic cua qua va cac dac diém nhu ty 1€ thit qua,
ty 1€ vo, ty I¢ hat... dugc cha y vi anh hudng dén gia tri
thuong mai cta san phdm bo Booth 7.

Tuy theo muc dich st dung, cac ty 1€ trén dugc quan tam
khac nhau. Pbi véi giéng bo Booth 7, dic diém duoc nhidu
ngudi cha ¥ ngoai yéu tb chat luong thit qua ngon, déo thi
dic diém vo day gitip cho gidng nay tang thoi gian bao quan
va dam bao chat luong khi van chuyén lau hon cac gidng
bo khac.
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Bang 6. Anh hwéng mirc phan NPK dén ty 1& vé, hat va thit qua.

Cic chi tiéu theo doi

Céng thicc  T5 I¢ vé (%) T 16 hat (%) T I¢ thit qud (%)
2017 2018 2017 2018 2017 2018
(NPK)1 13,830 1431°  19.81* 20,68  66,31° 65,01
(NPK)2 13,48 13.80° 2137*  20,14*  6514* 6636
(NPK)3 13,99° 1349  20,64° 2125 6537 64,95
TB 13,77 13,87 20,61 20,69 6561 6542

Ghi chi: cac trung binh cling ky tw khong khéc biét c6 y nghia thong ké voi
p<0,05.

S liéu bang 6 cho thay, ty 18 vo giéng bo Booth 7 tuong
ddi cao, trung binh tir 13,77% & nién vy nam 2017 dén
13,87% nam 2018. Ty 1¢ thit qua trung binh tuong tng la
65,61% O nam 2017 va 65,42% & nién vu nam 2018. Ty 1¢
hat bién dong khong nhiéu & cac cong thirc bon khac nhau.
Nhin chung véi cac liéu lugng phan bon duge ap dung
khong lam thay d6i mot s6 chi tidu chét luong qua trong
diéu kién thi nghiém.

Bang 7. Anh hwéng mirc phan NPK dén ham lwong céac chat
trong thit qua.

Cac chi tiéu theo doi (%)

Cong thie  Ham luwong protein  Ham lwong lipit ~ Ham luong dwong

2017 2018 2017 2018 2017 2018
(NPK)1 3,000 2,82¢ 1447°  14,73* 3,03*  3,02°
(NPK)2 3,35 3,13¢ 14,55 1522* 293* 3,01°
(NPK)3 3,03*  3,16° 15,57* 15,68 331* 3,17¢
TB 3,13 3,04 14,86 1521 3,09 3,07

Ghi chi: céc trung binh cuing ky tw khong khac biét cé y nghia thdng ké voi
p<0,05.

S6 liéu tai bang 7 cho thdy, ham luong cac chit dinh
dudng trong thit qua cua gidng bo Booth 7 ¢6 xu huéng
tang theo lugng bon dam, lan va kali, nhung su khac biét
khong c6 ¥ nghia théng ké, ngoai trir ham luong lipit nim
2017. Ham lugng protein trung binh dat 3,13% nam 2017 va
3,04% nam 2018, ham luong lipit trung binh 1a 14,86% nam
2017 va 15,21% & nam 2018, ham lugng duong dat 3,09%
nam 2017 va 3,07% vao nim 2018, xtr 1y thong ké cho thiy
khong c6 su khac biét c6 y nghia véi do tin cdy 95%. Két
qué chi ra ring, ham luong cac chét dinh dudng trong thit
qua kha cao trong diéu kién thi nghiém, nhat 1a ham luong
lipit cao hon trung binh so véi két qua nghién ciru cua Vién
Khoa hoc K¥ thuit Nong 1am nghiép Tay Nguyén. Tuy
nhién, hién chua rd mdi lién hé gitta ham luong cac chét
dinh dudng véi cac mirc bon phan, vi khi tang luong phan
thi khdi luong qua, ning suit qua c6 gia ting nhung chat
luong co ban cia gidng bo Booth 7 chua thay su khac biét.
Cén phai c6 thém nhimng nghién ciru chuyén sau vé van dé
nay.
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Khi tang luong phan bon cua cac cong thie tir (NPK)1
= 100 kg N+50 kg P,O0.+100 kg K ,O/ha/nam 1én (NPK)3 =
300 kg N+150 kg P,O,+300 kg K,O/ha/ndm, sinh truéng ctia
cay bo c6 chiéu hudng ting theo. Puong kinh gbc, dudng
kinh tdn va s6 canh mang qua ¢ 2 coéng thirc (NPK)2 va
(NPK)3 déu cao hon cong thirc (NPK)1 mdt cach y nghia,
su khac biét gitta hai cong thuc (NPK)2 va (NPK)3 khong
¢6 ¥ nghia théng ké.

Mirc bon (NPK)1 ludn c6 ning suét thap nhat va (NPK)3
lu6én dat nang suit cao nhét & ca 2 vu thu hoach. Cong thirc
(NPK)3 dat ning suat 1a 21,93 tan qua/ha & vu thu hoach
2017 va 23,6 tan qua/ha nién vy 2018. Ning suit qua & cong
thirc bon (NPK)1 thép hon c¢6 ¥ nghia so v6i (NPK)3, giita
hai cong thirc (NPK)2 va (NPK)3 khong c6 sy khac biét co
¥ nghia thong ké.

Céac muc phan bon cao (NPK)2 va (NPK)3 lam tiang
khdi luong qué bo so voi mirc bon & cong thirc (NPK)1.

Khong nhan thay sy anh hudng cta cac mic phan bén
NPK dén ty 1¢ hat, vo, thit va cac chi tiéu vé chét luong qua
bo.

TAP CHI
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Dbi véi gibng bo Booth 7 giai doan dau kinh doanh
trong trén dat bazan, trén nén phan chudng 20 tan/ha/2 nim
nén bon 200 kg N+100 kg P,O,+200 kg K,O.
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Anh huéng ciia phwong phap tiém FSH
(Follicle - stimulating hormone)
deén hiéu qua gay rung tring nhiéu trén de sita Saanen

Nguyén Khanh Vén', Quin Xuin Hiru!, Phan Trung Hiéu!, Vii Thi Thu Hwong', Hoang Thi Au’,
Pham Thi Kim Yén', P§ Chién Thing?, Pham Doin Lan"
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Tom tit:

Téng s6 12 dé sira Saanen dwge sir dung dé danh gia anh hwéng ciia viée tiém FSH (Follicle - stimulating hormone)
dén hiéu qua gy rung tring nhiéu. TAt ca cac dé thi nghiém déu dwoc dit dung cu c6 chira progesterone (CIRD)
trong 14 ngay va dugc chia vao hai nhém thi nghi¢m: nhém A: méi dé dwoc nhin tong s6 200 mg FSH thong qua 6
lﬁn tiém (2 1An/ngay, mdi lan cach nhau 12h) véi liéu lwong 33,33 mg FSH/lin tiém; nhém B: mdi dé dwgc nhén tong
50 200 mg FSH thong qua 6 lan tiém (2 lan/ngay mdi lan cach nhau 12h) véi liéu lwgng giam dan twong wng: 50, 30
va 20 mg/lan tiém. Panh gia phan &ng cua buong trirng va 50 lwgng phoi dé thu dwoc & ngay thir 7 sau thao CIRD.
Tét ca cac dé ciia 2 nhém thi nghiém A va B déu c6 phan wng véi FSH. S6 nang trirng/dé, s6 thé vang/dé ciia nhém
A thip hon c6 y nghia so véi nhém B (twong wng 18,5 va 10,2 so véi 23 va 17,4, p<0,05). S6 nang trimg khong rung/
dé ciia nhém A cao hon so véi nhém B (twong tng 8,3 so vé6i 5,6). S6 phoi dau, phdi nang/dé ciia nhém A thip hon
s0 véi nhém B (twong ing 2,67 so véi 4,25, p<0,05). Mic di, s6 phdi nang/dé ciia nhém B cao hon c6 ¥ nghia so véi
nhém A (twong tng 3,33 so véi 1,91, p<0,05), nhung khong cé s khac nhau vé s6 phdi dau/dé giira hai nhém nay
(p>0,05). Két qua nghién ctru cho thiy, viéc sir dung FSH véi lidu hrgng gizm din mang lai hiéu qua cao hon khi sir

dung FSH véi liéu lrgng bang nhau trong qua trinh giy rung trimg nhiéu trén dé sira Saanen.

Tir khéa: dé siva Saanen, FSH, gy rung trirng nhiéu, phan tng ciia budng trirg, phdi dé.

Chi sb phén loai: 4.2

Gay rung trimg nhiéu 1a ky thudt co ban nhét dé co thé thu
duoc nhiéu phoi va ting s6 lugng phéi cé chét luong tir nhing
dong vat nuoi c6 gia tri. Tuy nhién, hi€u qua cia qua trinh gay
rung tring nhleu trén dé, dac biét la dé slra thuong khong on
dinh. Nguyén tic gy rung trimg nhiéu ¢ dé ciing tvong tw nhu
& bo hodc clru. Qué trinh gy rung trimg nhiéu & dé thuong
két hop viéc xir 1y progesterone (CIRD) v6i hormone sinh duc
ngoai lai (gonadotrophins). Khi thuc hi¢n, CIRD s¢ dugc dua
vao am dao cua dé, progesterone trong CIRD duoc gidi phong
tir tir khoi CIRD tham qua mach mau 4m dao vao mau cta dé
thi nghiém [1]. Gonadotrophin dugc st dung tai thoi diém 48-
72h trudce khi loai bo CIRD [2].

Céc gonadotrophin dugc st dung cho qua trinh gy rung
trimg nhidu bao gom equine chorionic goandotrophin (eCG)
hodc FSH [3]. eCG c6 uu diém la gia thanh thap, nhung nhugc
diém 1a thoi gian ton tai trong co thé 1au, s6 nang trimg rung
khong nhiéu, thé vang thodi héa som, dan dén lam giam ty 18
thy tinh va chét luong phéi. FSH la mét lya chon t6t cho qua

“Tac gia lién hé: Email: pdlanvn@yahoo.com
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trinh gdy rung trimg nhiéu & dé, boi né tao ra s lugng trimg
nhiéu hon mot sb hormone khic nhu eCG, Pregnant Mare
Serum Gonadotropin (PMSG) [4]. Theo [4], viéc su dung FSH
trong qud trinh gy rung trimg nhiéu cho sb luong phoi dé sita
cao hon eCG. Tuy nhién, cac yéu t6 khac nhu lidu luong FSH,
cach xir Iy FSH (tiém mot lan hay nhiéu lan) ¢6 anh huong t6i
hiéu qua cua qua trinh tao phoi dé in vivo [5].

Trong nhitng nim gan day, tai Viét Nam nhu ciu tiéu thy
cac san pham ciia nganh chin nudi dé ting nhanh. Tuy nhién,
do chua ¢ nhiéu hiéu biét vé lgi ich ctia né nén chan nudi dé
¢ nudc ta V2~111 chua dugc phat trién ding voi tiém ning. Dé
Saanen 14 giéng dé sira chuyén dung cua Thyy S¥, c6 nang suat
cao, dugc nudi nhidu & Phap va chiu Au. Gidng dé nay co do
thuan nhat cao, ning suit sita cao nhat va thudng dwoc cac nha
tao gidng sir dung lam gidng dé cai tién cho cac giéng khac vé
kha nang cho sira. Dé Saanen da dugc nhap vé nudi tai Viét
Nam tir nim 2002, dén nay dan dé sinh truong, phat trién tot,
dé con sinh ra khde manh, thich ung véi khi hdu va diéu kién
nuodi dudng tai Viét Nam [6]. Viéc nghién ctru ting dung cong
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Effect of FSH
(Follicle - stimulating hormone) injection
on the superovulation in Saanen goats
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Abstract:

A total of 12 Saanen goats were used to evaluate the effect
of FSH on the superovulation. All goats were inserted
CIRD for 14 days and divided into 2 groups: group A:
each goat was received a total of 200 mg FSH through
6 equal injections (twice daily at 12 hours interval,
33.3 mg/injection); group B: each goat was received a
total of 200 mg FSH through in 6 decreasing in jections
(twice daily at 12 hours interval, 50 mg/injection, 30 mg/
injection, and 20 mg/injection). Ovarian response and
embryos recovery were evaluated on day 7 after CIRD
removal. All of the goats of groups A, B responded to
the FSH. Total of follicles per goat; corpus luteum per
goat of group A was significantly lower than those of
group B (respectively 18.5 and 10.2 together vs 23 and
17.4, respectively, p<0.05). The total of anovulatory
follicles per goat of group A was higher than that of
group B (respectively 8.3 vs 5.6, p<0.05). The number of
morular, blastocyst/goat embryos of group A was lower
than that of group B (2.67 vs 4.25, p<0.05 respectively).
Althought the number of morular, blastocyst per goat
of group B were higher than those of group A, there
were no significant differences between group A and B
for morular per goat (p>0.05). The results showed that
using FSH with decreasing dosages was more effective
than equal dosages for superovulation in Saanen goats.

Keywords: embryo goat, FSH, ovarian response, Saanen
goat, superovulation.

Classification number: 4.2
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nghé sinh san nhu: gy rung trimg nhiéu, cdy truyén phoi...
trén dé sira s€ giup nhan nhanh va céi thién chat lugng dan dé
sira tai Viét Nam.

Trén thé gidi da co mot s6 bao cao vé vide tao phodi dé sita
bang k¥ thut gy rung trimg nhleu [6, 7]. Tuy nhién, tai Viét
Nam chua c6 tai liéu nao cong bd vé viéce tao phdi dé sira Saanen
in vivo bang ky thudt gay rung trimg nhiéu. Xuat phat tir nhu
cau thuc té do, chung t6i tién hanh nghién ciru “Anh hwong ciia
phwong phdp tiém FSH dén hiéu qua gdy rung trimg nhiéu trén
dé sita Saanen” vo1 muc dich cai thién di truyén va nhan nhanh
dan dé stra tai Viét Nam.

Vat liéu va phueng phap nghién ciu
Vit liéu va doi twong nghién citu

Nghién ctru st dung huyét thanh thai bé, TALP-HEPES
cta Sigma-Aldrich (M¥), khang sinh ctia Gibco (M), thudc
gdy mé Zoletil cua Vibrac (Phap), Gibco (M¥), Vibrac (Phap),
CIRD cua Interag (Newzealand), FSH cua Bioniche Animal
Health (Canada).

12 dé sita Saanen ¢ do tudi 8-9 thang, co khdi luong co thé
25-35 kg dugc lya chon va nuoéi dudng tai Trung tam Nghién
ctru dé va tho Son Tay, Vién Chan nu6i (hinh 1).

Hinh 1. Dé sira Saanen.

Xir ly hormone

Dé thi nghiém duoc chia ngiu nhién vao 2 nhém (6 dé/
nhém): A) Gay rung trung nhiéu véi liéu luong FSH bang
nhau; B) Gay rung trimg nhiéu véi liéu luong FSH giam dan.
Thi nghiém gy rung trimg nhiéu duoc thyc hién nhu sau:

Nhém A: mdi dé duge nhan tong sb 200 mg FSH thong qua
6 lan tiém véi licu lugng 33,33 mg FSH/lan tiém.

Nhém B: mdi dé duoc nhan tong sé 200 mg FSH thong qua
6 lan tiém voi lieu luong giam dan twong tng: 50, 30 va 20 mg/
lan tiém/ngay.



Dé thi nghiém duogc dat CIRD 14 ngay trudce khi tiém FSH.
Ngay dat CIRD dugc tinh 1a ngay 0. PGF2a dugc tiém ¢ ngay
thtr 11 sau khi dat CIRD. FSH duoc tiém 2 lﬁn/nge‘ly, mdi lan
tiém cach nhau 12h va bat dau 2 ngay trude khi loai bo CIRD.
Tiém 500 IU hCG/ngay tai thoi diém ngay 15, 16 sau dat CIRD.
Theo doi sy dong duc cua dé tai thoi diém 24, 36 va 48h sau khi
loai bo CIRD va tiém hCG. Khi thiy dé c6 biéu hién dong duc
nhu vay dudi, di tiéu thuong xuyén thi dua dé duc vao chudng
dé phoi gidng bang cach nhay tryc tiép. Tat ca cac dé duoc phdi
giéng tu nhién boi 2 duc giéng da duoc lya chon.

Ddnh gid phén teng ciia buéng trirng

Tai ngay thir 7 sau loai bo CIRD, déanh gia phan ng cua
budng tring bang phuong phap phau thuat. Tét ca cac dé thi
nghiém déu dugc nhin an va ubng 15h trudc khi phau thuat. Dé
gay mé cho dé, trong thi nghiém nay chung t6i st dung Zoletil
50 mg (Virbac, Phap) va dugc tiém bép.

Sau khi gdy mé, dé duoc ¢b dinh 1én gi4 mo, 1am sach vo
trang vi tri mo trén bung dé. Rach mot duong gitra bung dé, boc
16 budng trimg ra ngoai dé danh gia phan tmg ciia budng trimg
v6i FSH. Phan tmg ctia budng trimg voi FSH duoc danh gid
dua trén s6 lugng thé vang/dé va sé nang trimg chua rung/dé.

Thu phéi dé bang phwong phdp phiu thudt

Phoi dugce thu tir sung tr cung dé ¢ ngay thu 7 sau loai bo
CIRD béng phuong phap phau thuat (hinh 2). Méi truong thu
phoi dé 1a TALP-HEPES ¢6 bo sung 10% huyét thanh thai bé
va 1% khang sinh. Tét ca cac dé thi nghiém déu duoc nhin an
va ubng 15h trude khi phiu thuét.

Hinh 2. Thu phéi dé siva biang phwong phap phau thuat.

Dé giy mé cho dé, trong thi nghiém nay chl'mg t61 str dung
Zoletil 50 mg (Vlrbac Phap) Va duoc tiém bap. Sau khi gay
mé, dé duoc ¢ dinh 1én gia md, lam sach vé tring vi tri md
trén bung dé. Rach mot duong giita bung dé, boc 1§ sung tu
cung dé ra ngoai. Tiém 20 ml moéi trudng thu phoi dé vao vi
tri nga ba tir cung mot cach nhe nhang dé truyén truc tiép dich

TAP CHI

HOA HOC

ONG NGHE I} Nam 62(12) 12.2020

Khoa hoc Néng nghiép n——

thu phéi vao stmg tir cung. Moi truong thu phoi ¢6 chira phoi
s€ dugc chay thong qua ong thong silicon foley va chuyén vao
ong chua dich thu phéi.

Qua trinh gidi rira duoc lap di lap lai vai lan & hai bén sung
tr cung. Soi tim phoi trong dung dich sau khi gidi rira dudi
kinh hién vi soi ndi. Sau khi két thac qua trinh gidi rira phoi,
bom khang sinh vao tir cung, khau vét mo & tir cung va vét mo
& thanh bung dé. Tiém PGF20, khang sinh hau phau cho dé sau
thu phoi.

Phan tich s li¢gu

S6 liéu duoc xur 1y thong ké bang phénﬂ mém Microsoft
Excell 2010, su sai khac co6 y nghia dugc kiém tra bang ham
ANOVA, su sai khac c6 y nghia véi p<0,05.

Két qua va thao luan

Danh gia dap vrng ciia buo”‘ng trirng dé sita Saanen doivei
viée xur ly FSH

Trong nghién ctru ndy, chiing t6i chia 12 dé stra Saanen vao
2 nhom thi nghiém (6 dé&/nhém):

- Nhém A: tiém 200 mg FSH véi liéu luong béng nhau.

- Nhém B: tiém 200 mg FSH vdi liéu luong giam dan.

Két qua dap g cua budng trimg dé sira Saanen dbi voi
vigc xu ly FSH thé hién ¢ bang 1.

Bang 1. Anh hwéng clia viéc xt ly FSH dén kha ning rung trirng
cua dé sira Saanen.

Phuong phap tiém FSH
Cac chi tiéu danh gia

Nhom A Nhom B
D& ¢6 biéu hién dong duc (n, %) 6 (100) 6 (100)
Nang trimg/dé (Mean+SE) 18,541,23*  23+0,64°
Thé vang/dé (Mean+SE) 10,2+0,72*  17,4+0,38°
Té bao trang khong rung/dé (Mean+SE)  8,3+1,07° 5,6+0,31°

Ghi chu: céc gia tri trong cung mot cdt co chiv cai khac nhau la sai khac co y
nghia (p<0,05).

Két qua bang 1 cho thdy, tat ca cac dé thi nghiém déu c¢6
biéu hién dong duc sau khi duoc xtr Iy véi FSH. Két qua nay
cta chung toi 1a twong tu nhu bdo céo cua [6, 7]. Theo cac
tac gia nay, 100% dé thi nghiém déu c6 phan tmg dong duc
sau khi dugc dat CIRD va gy rung trimg nhiéu bang FSH.
Trong khi d6 [8] lai bao céo ring, chi c6 85% dé thi nghiém co
biéu hién dong duc sau khi dit CIRD va gdy rung trimg nhiéu
bang eCG. Piéu nay cho thay, viéc st dung FSH mang lai hiéu
qua cho qué trinh gdy rung trimg nhiéu trén dé. FSH 1a mot
gonadotrophin ¢6 thoi gian ban hiry ngén va ning cao hiéu qua
tao phoi tot hon so véi cac gonadotrophin khac; do d6 FSH
thuong duge str dung nhu mot tac nhan kich thich trong qua
trinh gdy rung trimg nhiéu va cdy chuyén phoi ¢ mot s6 loai
dong vat nhu bo, dé [9].
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Hinh 3. Budng trieng dé sivra Saanen sau khi dwgc xt ly FSH theo
lieu lwgng giam dan.

Trong nghién ctru cia ching toi, tit ca cac budng trimg
cta dé thi nghiém déu c6 dap img sau khi dugc xur ly voi FSH
(hinh 3). Két qua ¢ bang 1 cho thdy, trung binh s6 nang trimg
khong rung/dé ciia nhom A cao hon nhém B (8,3 so vdi 5,6,
p<0,05). Trung binh sb nang trimg khong rung/dé & nhom B
trong nghién ctru nay thép hon so véi bao cao cua [7]. Theo [7],
trung binh ¢4 13,7 nang trimg khong rung/dé khi s dung FSH
voi lidu lugng giam dan.

Trung binh sb nang trimg/dé, s6 thé vang/dé ciia nhom A
thap hon nhom B (bang 1, trong Gmg 18,5 so véi 23 va 10,2 so
v6i 17,4, p<0,05). Trung binh s6 nang trl'l:ng/dé 0 nhoém B cua
chiing t6i la cao hon so vdi [4]. Theo [4], viéc su dung FSH
v6i liéu luong giam dan cho trung binh s6 luong nang trimg/
dé dat 22,2 nang trimg/dé. Trung binh s6 thé vang/dé ciia nhém
B trong nghién ctru cua ching t6i cao hon so voi [4, 7] (twong
ung 17,4 so voi 12,3 va 6,4).

Su khac nhau vé cic két qua nghién clru gila cdc bao cao
c6 thé 1a do chat lugng dé thi nghiém, g1ong dé thi nghiém,
diéu kién chdm soc, mua thi nghlem Cac glong dé cao san sé
¢6 dap g v6i gonadotrophin tot hon cac gidng khac. Trong
nghién ctru nay, chiing t6i st dung dé sira Saanen lam dé thi
nghiém, trong khi d6 [7] su dung dé lai Boer x Katjang, [4] st
dung dé sita. Py c6 thé 1a mot trong nhiing nguyén nhan dan
dén sy khac nhau giita cdc két qua nghién ctru. Dé sira Saanen
¢6 thé co dap tmg voi gonadotrophin ngoai lai tot hon so véi
mot s6 gidng dé khac. Tuy nhién, dé khang dinh diéu nay can
phéi c6 thém mot sd nghién ctru khac chi tiét hon.

Hién tugng nang trang khong rung sau gdy rung tring
nhiéu cho dén nay van chua dugc hleu 15. Nguyén nhén co
thé 1a do sy két hop cua nhiéu yéu t6 nhu: ché do dinh dudng,
co ché sinh 1y sinh san ctia dé thi nghiém, viéc thém FSH, quy
trinh tiém, liéu luong gonadotrophin ngoai lai. Cac nang trimg
chua thanh thuc hodc cac nang trimg phat trién sém dugc thic
day qua trinh phat trién bang cach xtr ly v6i gonadotrophin co
thé 1a mot trong cac nguyén nhan gy nén hién tugng khong
rung trimg [7]. Mic du cac nang trimg khong rung nay s tiét ra
mdt lugng estrogens, nhung luong estrogens nay thuong thip
va khong anh huong dén kha ning song cua té bao trimg/phéi
tir cac nang tring da rung [10].
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S6 thé vang thu dugc/dé 1a mot trong nhing thong sb quan
trong dugc sir dung dé danh gia su thanh cong cua qua trinh
gdy rung tring nhleu va thong s6 nay phu thudc vao mot sb
yéu t6 nhu: ngudn gbe gonadotrophin, quy trinh gdy rung trimg
nhiéu, dong vat thi nghiém va mua tién hanh nghién ctru [11].
Trong nghién ctru ciia chung t6i, trung binh sb thé vang/budng
trimg ciia nhom A thap hon so véi nhém B (10,2 so véi 17,4,
p<0,05). Két qua nay ciing twong tw nhu bao cao cua [12]. Theo
[12], trung binh sb thé vang/dé cua nhém xur Iy FSH véi liéu
lugng bang nhau 1a thap hon so v6i nhom xir Iy FSH véi liéu
lugng giam dan (twong img 11,6 so vdi 16,9). Diéu nay cho
thdy, viéc tiém FSH nhiéu lan v6i ham luong giam dan trong
quy trinh gdy rung trimg nhiéu & dé cho hiéu qua cao hon viéc
tiém FSH vdi liéu lugng bing nhau.

Danh gia anh hwong tgo phéi dé siva in vivo sau gdy rung
trirng nhiéu voi FSH

Hi€u qua tao phoi dé stra in vivo sau gdy rung trimg nhiéu
véi FSH duoc danh gia dya trén so phdi dau, phoi nang thu
duoc cta tmg nhom thi nghi¢m. Két qua thé hi¢n ¢ bang 2.

Bang 2. Anh hwéng ctia viéc xiv ly FSH dén hiéu qua tao phoi dé
sira in vivo.

Phwong phap tiem FSH
Cic chi tiéu

Nhom A Nhom B
Phoi dau, nang/dé (Mean+SE) 2,67+0,28° 4,25+0,35°
Phoéi dau/dé (Mean+SE) 0,75+0,13* 0,92+0,2*
Phoéi nang/dé (Mean+SE) 1,91+0,26° 3,33+0,31°

Ghi chu: cac gia tri trong cing mot cot c6 chit cdi khac nhau la sai khac cé y nghia
(p<0,05).

Trong thi nghiém nay, ching t6i tién hanh thu phoéi dé ¢
ngady thtr 7 sau rat CIRD. Phoi dé sita in vivo ching t6i thu
dugc ¢ hai giai doan: phoi dau (hinh 4) va phoi nang (hinh 5).
Két qua bang 2 cho thay, trung binh tong s0 phoi dau, nang/dé
cta nhom xir Iy FSH véi lidu lugng bang nhau (nhém A) thap
hon so v6i nhom xir Iy FSH véi liéu luong giam dan (nhom B)
(twong ng 2,67 so v6i 4,25, p<0,05). Két qua nay cua chung toi
la cao hon so vai [7, 12], nhung thép hon so véi [13]. Theo [7]
trung binh s0 phoi thu dugc/dé dat 2,0; [12] trung binh thu dugc
2,4 phdi/dé; con [13] thu dugc trung binh 6,38 phoi/dé. Su khac
nhau nay c6 thé a do giéng dé thi nghiém, k¥ thuét phdi giong,
chit luong dyc gidng, mua thi nghiém, ky thut thu phoi...

Hinh 4. Phéi dau dé sira Saanen thu dwoc & ngay thir 7 sau rat
CIRD bang phwong phap phau thuét.
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Hinh 5. Phéi nang dé sira Saanen thu dwoc & ngay thr 7 sau rat
CIRD bang phwong phap phau thuét.

Mic dit s6 phéi dau thu duge cta nhom A (0,75) thdp hon
so voi nhom B (0,92), nhung sy sai khac nay 1a khong c6 y
nghia (p>0,05). Tuy nhién, trung binh s6 phéi nang thu duoc
ctia nhom A thip hon co 'y nghia so v6i nhom B (tuong img 1,91
s0 voi 3,33, p<0,05). Két qua nay cho théy, viée xir Iy FSH véi
liéu lugng giam dan trong qua trinh gay rung trimg nhiéu trén
dé sira Saanen lam tang so lugng phoi dé sira in vivo thu dugc.

Ham lugng progesterone c6 vai tro quan trong trong viéc
duy tri sy phat trién tiép theo cua té bao trimg sau thy tinh.
Ham lugng progesterone ty 1é thudn véi s6 thé vang (s6 té bao
trimg rung) [14]. Theo két qua cua nghién ctru ciia ching toi,
nhém B ¢6 trung binh thé vang/budng trimg cao hon so !
nhom A (bang 1, tuong g 17,4 so v6i 10,2). Su gia tang s0
luong thé vang sau gdy rung trimg nhiéu s& 1am ting ham luong
progesterone cua cac dé thi nghiém nhém B so vdi nhom A. Do
1a mot trong nhimg nguyén nhan giai thich tai sao trung binh s6
phéi dau, phoi nang/dé va trung binh s phoi nang/dé ctia nhom
B cao hon nhom A.

Két qua nghién ciru cua chung t6i ciing phu hop véi bao
cdo cua [15, 16]. [15] nhan thdy nong do progesterone co mdi
twong quan v&i chat luong va s luong phéi thu duge trong qua
trinh gy siéu bai nodn ¢ bo. Tuong tu nhu véy, [16] cling cho
ring nong d progesterone c6 moi lién quan thuén voi ty 1 rung
trang, sO lwgng phdi thu dugce sau gay siéu bai nodn ¢ ctru.

Liéu luong FSH st dung ciing 1a mot trong nhitng nguyén
nhan anh huong dén hiéu qua cua qua trinh gdy rung triang
nhiéu. Liéu luong FSH qua cao s& lam giam so lugng phoi
thu dugc vi no6 s€ tao ra mdt lugng 16n cac nang trung khong
rung, qua do 1a ting ndng do estrogens trong mau va giam kha
nang thy tinh cta tinh tring. Nguoc lai, khi liéu luong FSH qua
thap s& khong di dé kich thich sy hinh thanh nang tring va su
thanh thuc cla nang trang. Trong nghién cltu nay, chung toi su
dung FSH v6i ham lugng 200 mg/dé cho qua trinh gay rung
trimg nhiéu trén dé. Hién nay 200 mg 1a ham luong FSH thong
thudng st dung trong qua trinh gdy rung trimg nhiéu dbi voi dé
¢6 trong luong dao dong tir 28 dén 68 kg [7, 16].

Keét luan

Viéc sir dung liéu luong FSH giam déan trong qué trinh
gay rung tring nhiéu ¢ dé sta Saanen cho s0 phoi dé sita
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in vivo thu dugc cao hon so véi lidu luong FSH béang nhau.
Trung binh s6 phdi dau, phoi nang/dé, s6 phoi dau/dé va sb
phoi nang/dé thu dugc trong phuong phép tiém FSH giam
dan tuong ung dat 4,25, 0,92 va 3,33.

Dé nghi tiép tuc nghién ciru va sir dung ngudn phoi dé
sita Saanen in vivo 1am ngudn nguyén liéu cho qua trinh cay
chuyén phéi dé voi muc dich cai thién di truyén va nhan
nhanh dan dé stra tai Viét Nam.

Nghién ctru dugc thyuc hién thong qua dé tai “Ung dung
cong nghé phdi dé san xuat phoi dé sita in vivo bang ky
thuat gay rung trimg nhiéu nham tang nhanh dan dé sita chét
lugng cao”. Céc tac gia xin chan thanh cam on.
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Tém tit:

Nghién ctru lién két trén toan hé gen (genome-wide association study - GWAS) 1a mdt cong cu hién dai dé xay dung
ban do di truyén lién két cac tinh trang s6 hrgng (QTL) ¢ ciy trong. Trong nghién ctru nay, cac tic gia dwa ra két
qua GWAS tinh trang kha ning dwong héa ciia ciy lia dua trén co sé dir lidu giai trinh tw kiéu gen (GBS) va kha
nang chuyén héa dwong tir rom ra ciia 170 miu gi(")ng lia thudc nhom Indica dwgce thu thip ¢ Viét Nam. Két qua
thu dwoc 328.656 SNP trén 12 nhiém sic thé (NST), trung binh 1 SNP/1 kb. Kha niang duong héa tir rom ra ciia 170
méu giong laa dao dng tir 27,92 dén 132,56 nmol/mg/h (vy xuin 2017) va 31,98-148,63 nmol/mg/h (vu mia 2017).
Két qua GWAS, tai gla tri Logw(P-Value)>3 da xac dinh dwge 7 vi tri SNP trén NST s6 6 véi mirc y nghia p<0,001
va tin s6 alen tir 23 dén 35% lién quan dén kha niing chuyén héa dwong tir rom ra cia ciy laa. Tai vi tri ciia cac
SNP nay (peak SNP), 24 gen da dugc du Kkién nim trong cac vung QTL lién quan dén kha nang dudong héa & rom
ra cua cay laa. Trong do, 4 gen 1a LOC_0s06g39070 (GT1), LOC_0s06g39080 (GT1), LOC_0Os06g39390 (AT10)
va LOC_0Os06g39470 (AT8) c6 cac chirc nang lién quan dén tong hop chit & thanh té bao va kha nang phan huy
lignocellulose ¢ cy lia. Cac gen nay dwoc tiép tuc nghién ciru dé phat trién cac chi thi phén tir sir dung trong chon
tao giéng lia theo hwéng c6 rom ra chuyén héa duwong cao.

Tir khéa: chuyén héa dwong, lién két khong cin bang, lia, nghién ciru trén hé gen, rom ra.

Chi s6 phén loai: 4.6

Pat van de

Cay lba (Oryza sativa L.) la nguon cung cip luong thye
cho hon mét nua dan s tren thé gidi, dac biét 1a ngudn
lwong thyuc chu yéu ¢ cac quéc gia chau A [1]. Tuy nhién,
san xudt lta hién nay dang phai d6i mat voi nhitng hé qua
ctia bién d6i khi hau nhu xAm nhap man va nhimg dién bién
bat thuong cua thoi tiét (han, ung, 1ii lut, nong. ..). Mit khac,
san xudt lua cling 1a mot trong nhiing tac nhan gay bién doi
khi hau do tao ra phat thai, dac biét 1a viéc ddt rom ra sau
khi thu hoach lua.

Khi rom ra bi d6t chdy s& giai phong ra cac chat khi
CO,, CH,, cac oxit ni to (NO,) va mét luong tuong doi
nho d10x1t sulphur (SO ). Céc chét khi nay thai ra bau khi
quyén 1a nhitng chat gay hiéu ung nha kinh [2, 3]. Ty 1&
rom ra sau thu hoach chiém 50-70% tong sinh khdi, tuy
thudc vao gidng va ky thudt canh tac [4, 5]. Hang nam thé
gidi san xuét duge 780-800 triéu tan lua thi ciing dong thoi
tao ra 800-1.000 tridu tin rom ra [1]. Theo Tong cuc Thong
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ké (2016, 2017, 2018), san lugng lua cua Viét Nam trong
nhirng nim gan day dat trung binh 43,3 triéu tan/nam tuong
duorng véi san luo‘ng rom ra tao ra 1a 50-55 triéu tan. Nguon
phé thai nay néu dwoc khai thac hop 1y s& mang lai loi ich
khong nho, nhung néu chung bi d6t ngay sau khi thu hoach
s& tao ra mot lugng phat thai ddng ké cho bau khi quyén.

Chuyén hoa xenlulo thanh duong trong rom ra la mot
yéu té quan trong quyét dinh dén chat lugng khai thac va st
dung rom ra vao cac muc dich nhu ché bién thirc an chian
nudi, nhién liéu sinh hoc, san xuit nim, phan bon... Nhiéu
nha khoa hoc trén thé gi6i da tién hanh cac nghién ctru dé
kich thich viéc st dung rom ra vao san xuét ethanol sinh
hoc [6, 7]. Dé san xuit ethanol tir rom ra, budc dau can phai
chuyén hoa dugc chung thanh duong. Rom ra cang dé phan
huy, cang tao diéu kién thuan loi va hiéu suat dat dugc cang
cao trong qua trinh thiy phan thanh duong [8]. Pay chinh la
dleu cot 161 dé c6 thé tan dung triét dé ngudn rom ra tir san
xudt lta gao. Tir diy mot s6 hudng nghién ctru da dugec mo
ra, trong d6 nghién ctru di truyén bang cong nghé sinh hoc,
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Abstract:

Genome-wide association study (GWAS) based on linkage
disequilibrium (LD) of single nucleotide polymorphism
(SNP) provides a promising tool for the detection
and fine mapping of quantitative trait loci (QTL) in
plants. In this study, the authors showed GWAS for
saccharification (digestibility) trait of rice straw-based
on genotyping by sequencing (GBS) and the ability of
sugar released from the straw of 170 rice accessions of
Indica rice subspecies that were collected in Vietnam. In
the GBS result, the authors obtained a total of 328,656
SNPs stored in Hapmap on the 12 chromosomes. The
average density of SNP markers in our panel was 1SNP/1
kb in the rice genome. The saccharification (sugar
released) from the straw of 170 rice accessions ranged
from 27.92-132.56 nmol/mg/hour (for straw harvested in
Spring 2017) and from 31.98-148.63 nmol/mg/hour (for
straw harvested in Summer season 2017). The results of
GWAS for saccharification, at Logl10(P-value) >3 with
significant p<0.001 the authors identified 7 peak SNPs on
chromosome 6 with the frequency of minor allen from 23
to 35%. Base on the LD to search within £200 kb of peak
SNP, and base on whether the function of the gens had
been characterized before in rice, the authors identified
24 candidate genes on chromosome 6 for saccharification.
Among them, 4 genes are LOC_0Os06g39070 (GT1),
LOC_0s06g39080 (GT1), LOC_0s06g39390 (AT10)
and LOC_0Os06g39470 (AT8) have functions related to
cell wall synthesis and lignocellulose degradation in rice.
These candidate genes are further researched to develop
molecular markers used in rice breeding with the trait
of high saccharification of straw and to detect genes for
high saccharification rice straw.

Keywords: genome-wide association study, linkage

disequilibrium, rice, saccharification, straw.
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dic biet GWAS la cong cu hd trg tét cho céc nha chon gidng
cd co so dé chon tao dwoc nhing giéng lia méi dap ung cho
san xuat, dong thoi rom ra c¢6 kha niang chuyén hoa duong
cao s€ kich thich viéc khai thac va st dung rom ra, han ché
tdi da viéc ddt rom ra sau khi thu hoach lua.

GWAS duya trén lién két LD 1a mot cong nghé méi cho
viéc xay dung ban do cac QTL kiém so4t cac tinh trang trén
toan h¢ gen voi su tlep can kiéu gen va kiéu hinh mic phan
giai cao [9]. GWAS dau tién duogc st dung & ngudi, sau do
da tré thanh mot cong cu hiéu qua dé xéac dinh vi tri cac
gen quy dinh tinh trang & nhiéu loai cdy trong [10]. Giai
trinh tu kiéu gen voi mat do cao cac SNP trén toan hé gen
dé tim ra cac trinh ty don (halotype) va timg vi tri SNP lién
quan dén su bién dong hodc su sai khac cua tinh trang ¢ cac
ca thé, tir 46 xac dinh dugc cac QTL kiém soat tinh trang
[11]. Trong nhitng nam gan déy, su phat trién ctia cong nghé
hién dai trong viéc giai trinh ty ADN véi mat do cao cua
cac SNP trén toan hé gen, chi phi thép da tao diéu kién cho
su phat trién cia GWAS c¢6 hiéu qua hon trén quan thé tu
nhién [12]. Trén thé gi6i cling da c6 mot sé cong bd sir dung
GWAS dé xac dinh cic QTL kiém soat kha nang chuyén
hoa dudng tir than 14 & cac loai cdy trong khac nhau nhu co
Miscanthus [13], ngd [14], c6 alfalfa [15], lua mach [16].
Tuy nhién, chuyén hoa duong tir lignocellulose 1a mot tinh
trang rat kho dé danh gia ca trén dong rudng va trong phong
thi nghiém [17]. D6i v6i cay lta, di co thanh cong trong
viéc gidi ma bo gen la va nghién ctru bo gen ciia 3.010 mau
gidng Ita & khu vic Pong - Nam chau A [18], dong thoi lta
la loai ty thu cao, c¢6 kich cd by gen nho (khoang 430 triéu
gen) nén trong GWAS sé& d& dua ra gen dy kién [18]. Juan
va cs (2018) [19] da thanh cong trong st dung cong nghé
GWAS dé tim ra cdc QTL kiém soat cac tinh trang quan
trong nhur thoi gian sinh truéng, chiu cao cdy, s6 bong trén
cdy, sb hat trén bong va do dai bong ciia 193 miu gidng lta
thudc loai phu Japonica. P6i v6i nhom giéng lta Indica,
cling da c6 nhiing tng dung thanh cong GWAS dé xac dinh
cac QTL kiém soat cac tinh trang quan trong cua cy lia
[20, 21].

Trong nghién ctru nay, ching toi tién hanh GWAS trén
170 miu gidng lua thudc loai phu Indica dé du kién cac gen
nam trén ving QTL kiém soat kha niang duong hoa tir rom
ra ctia cy lta. Két qua cua nghién ctru nay s& duoc tiép tuc
cho cac nghién ctru tiép theo dé tim ra gen kiém soat tinh
trang kha nang duong hoa ¢ cdy lta va phat trién chi thi
phan tir cho chon tao gidng la c6 rom ra chuyén hoa duong
cao, nang cao chit luong rom ra dé ting cuong khai thac,
han ché viéc d6t rom ra sau khi thu hoach, han ché phat thai
trong san xudt lia gao.

Vat liéu va phuong phap nghién cifu

Vit liéu nghién ciu

170 mau gidng lua thuge loai phy Indica duoc thu thap
tai cac vung san xuét laa ciia Viét Nam, bao gom cac giong

o1
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laa ban dia, cic giéng lta cai t1en vamot s6 ngudn gen nhép
ndi dang dugc luu gitr. Cac mau g10ng la duoc trong tai
Vién Cay luong thuc va Cay thuc pham, duoc thu mau ADN
trong vu mua 2014 va vu xuan 2016 cho GBS va thu mau
rom ra cho phan tich kha nang duong hda trong vu xuan va
vu mua 2017.

Phuwong phap nghién ciru

_Gieo trong 170 mau giong lia trén dong rudng dé thu
mau rom ra: dugc bo tri theo khdi ngdu nhién hoan chinh
v6i 5 1an nhic lai, dién tich 6 thi nghiém 13 5 m?, mat do
45 cay/m?. Ky thuat gieo trong dwoc ap dung chung theo
quy trinh thi nghiém cua Vién Cay luong thyuc va Cay thuc
pham.

Tdch chiét ADN: mau 14 lia dugce thu tai thoi diém 30
ngay tudi dé tach chiét ADN, 2 g/cay. Str dung kit tich chiét
DNeasy plant mini kit-Qiagen (DNeasy Plant Mini Kit and
DNeasy Plant Maxi Kit Handbook 8/2000).

Thu mau rom ra: thu ctia 10 cdy mau trong mdi 6 thi
nghiém ngay sau khi thu hoach hat ¢ giai doan chin 90%;
thu phan than cay tir ddt thir 2 tinh tir mat dat, loai bo dbt
mang bong va la. Cac mau rom ra sau khi thu hoach dugc
sdy kho dén khéi luong khong ddi, duoc khir trang trude khi
guri sang Pai hoc York (Vwong qudc Anh) phén tich.

Phan tich chuyén hoa dwong tir rom rg: dugc thuc hién
tai Trung tim San pham Nong nghiép méi (Center for Novel
Agricultural Product - CNAP), Dai hoc York, Vuong quéc
Anh theo phuong phép tu dong dugc micu ta boi Gomez va
¢s (2011) [22] (hinh 1).

i Rom ra dwoc |
i nghién nhé |

Xac dmh hrong
‘dwing gidi phong

| Tién xir Iy bang dung
| dich kiém (NaOH)

l__én men chuyén hoa dwing :
‘bing hon hep enzyme & 50°C;

Hinh 1. Cac bwéc trong phan tich dwong hoa tir rom ra cua cay
laa [22].

Gidi trinh tw kiéu gen GBS dugc thyuc hién trén Illumina
platform tai Pai hoc Cornel (M¥), theo phuong phap duoc
miéu ta bai Elshire va cs (2011) [23]. S6 liéu sau giai trinh
tu dugc xir Iy bang phan mém TASSEL 3.0 [24].

Phdn tich GWAS: két hop dit liéu GBS va két qua phan
tich duong hoa trong rom ra ciia 170 mau giéng lta theo
[25], xac dinh cac SNP trong lién két LD cho kha ning
duong hoa.

Du kién cdac QTL/gen: tir vi tri cac SNP trong lién két
LD, tra cttu trong “Rice Genome Annotation Project” (http://
rice.plantbiology.msu.edu/) va “3010 genome diversity”
[18] dé du kién cac gen.

Két qua va thao luan
GBS ciia 170 mdu giong lia

Két qua GBS da dua ra tong s6 328.656 SNP trén mach
don (HapMap) toan bd 12 NST cua 170 mau giong laa (hinh
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2) véi mat do trung binh 1a 1 SNP/1 kb trén toan hé gen. Mat
d6 SNP nay la thap hon so v6i cong bd ciia mot s6 nghién
ctru gan day 1a 1,7 SNP/kb [20] va 1,1 SNP/1 kb [21]. Cac
SNP nay dugc sir dung trong GWAS dé tim ra lién két LD 1a
nguyén nhan din dén su sai khac chuyén hoa duong trong
rom ra cta cac mau gidng lua, tir 46 du kién cac gen nam
trong cac ving QTL lién quan dén chuyén héa duong tir
rom ra cua cay lua.
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31727
26,201 27.647
23857 33627

18935 19.040 18566
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Hinh 2. 86 lwgng cac SNP dwec tim ra trén 170 mau gidng lda
nghién clru.

Phén tich chuyén héa dwong tiv rom ra ciia 170 miu
giong lia

Két qua phan tich mau rom ra ctia 170 mau gidng lua
cho thay su khac nhau vé kha ning chuyén hoa dudong &
2 thoi vu thu hoach. Kha ning chuyén héa duong tir rom
ra clia cic mau gidng thu hoach trong vu xuan 2017 dao
dong trong khoang tir 22,9 nmol/mg/h (¢ giéng nép do dudi
trau) dén 132,6 nmol/mg/h (& gidng U17). Trong khi cac
mau rom ra thu trong vu mua 2017 c¢6 kha ning chuyén
hoéa dudong & muic cao hon, dao dong tir 32,0 nmol/mg/h (&
gidng Liaa nwong-2) dén 148,6 nmol/mg/h (¢ gidng Khau
munuong) (hinh 3).
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Hinh 3. Kha ning dwong héa tir rom ra cua 170 mau giéng lua.
(A) Cac mau rom ra thu hoach trong vu xuan 2017; (B) Cac mau rom
ra thu trong vu mua 2017.
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C6 sy khac biét vé chuyén hoa dudng tir rom ra ciia cac
giong laa khac nhau trong cung mét thoi vy va cung dicu
kién canh tac. Sy khac biét nay ciing xay ra doi véi cung
mot giong ¢ cac thoi vu khac nhau (bang 1).

Bang 1. Danh sach mau giéng cho kha ning chuyén héa dwong

thap nhat va cao nhét tir rom ra dwoc thu hoach trong vu xuan
va vu mua 2017.

Kha ning chuyén héa dwong tir rom ra
(nmol/mg/h)

Vu xuin 2017

TT Tén miu gidng

Vumia 2017  Trung binh

Nhém méu giong c6 rom ra cho khd nang chuyén héa dwong thip

1 Qué thom 27,92 38,70 33,31
2 142m12 30,53 37,76 34,14
3 OM6377 35,31 36,22 35,76

SH4-11 30,94 42,29 36,61
5 IRBB3 30,63 43,65 37,14
6 Xi23 40,58 33,72 37,15
7 Lba nuong -2 42,74 31,98 37,36
8 10L142 37,65 39,12 38,38
9 OM2517 32,14 44,82 38,48
10 0OM4325 27,79 50,22 39,00

Nhém méu giong cé rom ra cho khd ning chuyén héa dwong cao

1 Tan nhe -1 54,62 72,13 6338
2 IRBB7-196 442 83,35 63,78
3 AG-504 57,64 72,49 65.07
4 glhofl“ lan,gan 3784 94,28 66,06
5 Tékachampi 4823 86,31 67,27
6 ghqi“_llan’ g 3557 110,15 72,86
7 AC5/149-13 73,26 80,50 76,88
8 Khéu mumoong 38,06 133,90 85,98
9 Khau munuong 55,29 148,63 101,96
10 u17 132,56 114,00 123,28

Két qua phan tich GWAS di dua ra hé s6 twong quan di
truyén kha nang chuyén hoa dudng (phan huy lignocellulose)
tir rom ra cta 170 mau gidng lua trong vu xuén 2017 1a
0,6531712 va trong vu mua 2017 1a 0,767198 (hinh 4). Su
khéc biét vé kha nang chuyén hoa duong tir rom ra ctia ciing
mot giéng tai cac thoi vu khac nhau 1a do anh hudng cia
diéu kién méi truong. Tuy Vay, muc d6 sai khac nay ciing thé
hién khac nhau glua cac mau gidng, su phan ung khac nhau
ctia yéu t6 di truyén v6i méi trudng dan dén sy khac nhau
vé thanh phan va kha nang phan huy cta lignocellulose trén
thanh té bao. Két qua nghién ctru nay ciing phu hop vai két
qua nghién ctru cua Oakey va cs (2013) [17] da dugc cong
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bd vé su khac biét kha nang phan huy lignocellulose trong
chuyén hoa duong trong thanh phan cellulose cua cay lua do
anh huong cua yeu t6 moi truong qua cac nam khac nhau.

Nam 2017

14

3
0000 9

Log;o(P-value)

Gia tri quan sat
0 2 4 6 8 10
L0

—T T T T T
0 5 10 15
Gié tri mong doi

Nhiém séc thé
Hé sb di truyén = 0,6531712
(A)

X Nam 2018
Lwong duong thu duoc

i tri quan sat

3

T2 3 4 5 8 7T 8 90 u w2 ° s 10 s

.z Gia tri mong doi
Nhiém sac the
Hé s6 di truyén = 0,767198

(B)

Hinh 4. GWAS kha nang dwong héa tir rom ra trén co s& div liéu
cla 170 mau giéng lua. (A) Mau rom ra dwoc thu trong vu xuan
2017; (B) Mau rom ra dwoc thu trong vu mua 2017.

O cac tinh phia Bic, vu laa xuan (thang 1-6) va vu lua
mua (thang 6-10) c6 su khac biét vé thoi tiét véi mot sd
yéu t6 nhu: nhiét 6 trung binh, d6 4m khong khi, thoi gian
chiéu sang ngay va cuong do anh sang. Sy khac biét nay dan
dén sy khac biét vé sinh trudng, phat trién, tich liiy chat kho
dé hinh thanh sinh khéi va cac thanh phan sinh khéi. Day
cling 1 nguyén nhan cta su khac biét vé thanh phan cia sinh
khéi, ham lugng va kha ning phan hiy cua lignocellulose
dan dén su khac nhau vé kha ning duong hoa tir rom ra ctia
cac mau gidng lta. Bén canh d6, yéu t6 di truyén cua gidng
ciling s& quyét dinh dén muc d6 phan tmg khac nhau véi diéu
kién moi truong. Diéu nay thé hién rat rd trong két qua phan
tich ctia chung toi ¢ trén.

GWAS xidc dinh cic SNP lién két LD cho khd ning
duong hoa

Phan tich GWAS duogc thuc hién bdi nhém nghién ctru
gém cac thanh vién cta Vién Cay luong thuc va Cay thuc
pham, Pai hoc York va Dundee, trén co sé dit liéu kiéu gen
(GBS) va kiéu hinh (kha ning dudng hoa tir rom ra) caa 170
mau gidng laa trong vu xudn 2017 va vu muia 2017 (hinh 3).

Hé s twong quan di truyén tinh trang kha ning dudng
hoéa tir rom ra duge tinh trén su sai kiéu gen va kiéu hinh
clia cac mau gidng trong quan thé duoc dua ra trong vu xuan
201712 0,6531712 va vu mua 2017 1a 0,767198. Tinh trang
vé kha ning chuyén héa duong tir rom ra & cdy laa co hé
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s6 twong quan di truyén 1a tuong dbi 16m, thé hién duogc su
kiém soat boi kiéu gen di tmyen trong mdi tuong tac gitra
kiéu gen va moi truong dé biéu hién ra kiéu hinh.

Két qua GWAS tinh trang kha ning chuyén hoa duong
tlr rom ra ctia 170 méu giéng lta trong ca 2 vuy, tai gia tri
Log,(P-value)>3 da xac dinh dugc 7 vi tri SNPs lién két
LD c6 y nghia & muc p<0,001 va tan so alen tur 23 dén
35% (bang 2). Cac SNP trong lién két LD nay co ¥ nghia la
nguyén nhan cho sy sai khac vé kha nang chuyén hoa duong
giita cac gidng lua.

Bang 2. Cac SNP trong lién két LD va cac gen dw kién vé tinh
trang kha nang dwéng héa tir rom ra cla cay lua dworce tinh ra
trén toan hé gen.

Tén suit
alen thay
thé  thé

Alen

chinh Gen du kién

Vi tri

LOC_0s06g39070 (GT1, enzyme
UDP-glucoronosy! va UDP-glucosy!
transferase)

$6-23197325 C T 0,23

LOC 0506239080 (GT1, enzyme
UDP-glucoronosyl va UDP-glucosyl
transferase)

LOC_0s06g39100 (biéu hién protein)
LOC_0s06g39110 (biéu hién protein)

5623205192 © G 0,27

LOC_0s06g39120 (biéu hién protein)
LOC_0s06239130 (protein gia dinh)
LOC_0s06239140 (hemoglobin-like
protein HbO)

LOC_0s06g39200 (biéu hién protein)
LOC_0s06g39230 (biéu hién protein)
LOC_0s06g39240 (nhan t6 bigt hoa
mang)

S6-23231889 A G 0,35

LOC_0s06g39260 (van chuyén UDP
glucose)

LOC_0s06¢39270 (chitc néng vén
chuyén Flavonoid glucosyl)
LOC_0s06g39290 (biéu hién protein)
LOC_0s06g39330 (biéu hién protein)
LOC_0s06239344 (enoyl-CoA
hydratase/isomerase family protein)

LOC 0506239370 (vung protein
mang OsFBK16 F)

LOC_0s06g39380 (protein gia dinh)
LOC_0s06g39390 (AT10, chirc
nang van chuyen Transferase
glucuronoarabinoxylan)

LOC_0s06g39410 (biéu hién protein)
LOC_0s06g39420 (biéu hién protein)
LOC 050639440 (chirc nang enzyme
amidophosphoribosyltransferase)

S6-23297154 A G 0,26

S6-23338130 T © 0,29

LOC_0s06g39470 (AT8, enzyme
Feruloy! transferase)
LOC_0s06g39480 (protein mang
SPOC)

S6-23441394 A G 0,33

S56-23451691 T G 0,25 LOC_0s06g39500 (biéu hién protein)
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Dy kién cdc gen cho kha nang chuyén hoa dwong tir
rom ra cua cdy liua

Dura vao két qua nghién ctru da dugc cong bd vé pham vi
bién dong trong lién két LD & cdy lua [26]; két qua cong bd
tu “Genomic variation in 3010 diverse accessions of Asian
cultivated rice” [18] va “Rice Genome Annotation Project”
(http://rice.plantbiology.msu.edu/), ching toi da du kién
dugc 24 gen nam trén cac ving QTL thude NST sb 6 lién
quan dén kha ning chuyén hoa dudng tir rom ra ctia ciy lua
(bang 2) tai vi tri dinh ctia 7 SNP (peak SNP).

Céc gen du kién duoc lua chon dua vao cac chuc nang
ciia gen da dugc cong bd hodc trong nhém gen tuong tu
da duoc biét dén véi vai tro trong su tong hop hodc bién
d6i thanh t& bao, lién quan dén phan huy lignocellulose.
Trong d6, LOC_0s06239070 va LOC_0s06g39080 (GT1)
dugc tim ra trong vung QTL c6 su lién quan chat dén kha
ning chuyén héa duong cao. Hai gen ndy ciing duoc tim
ra chirc ning tham gia vao tong hop va van chuyén UDP-
glucoronosyl va UDP-glucosyl trong thanh té bao, lién quan
dén kha nang phéan hity lignocellulose & cdy lua [18]; LOC
OsO6g3939O (AT10) c6 chirc nang ma héa mot co- enzyme
van chuyen p-coumaroyl t6i arabinoxylan, lién quan dén
qué trinh tong hop thanh té bao va lignocellulose kha ning
chuyén hoa duong & cay lua [24]. LOC_0s06g39470 (ATS)
cling da duoc tim ra v6i chirc ning van chuyén Feruloyl
trong trao d6i chit thanh t& bao cua cay lua [27]. Két qua
nay tao tién dé cho cac nghién ciru tiép theo dé tim ra gen
kiém soét tinh trang kha ning chuyén héa duong (phan huy
hgnocellulose) trong rom ra cuia cy lua va phat trién chi thi
cho chon giong.

4 ~
Két luan

Két qua phén tich trén 170 miu giéng lua thu thap o
Viét Nam cho thay c¢6 sy bién dong Ve kha nang chuyen
hoa dudng tir rom ra ciia cac mau gidng trong cling mot
diéu kién canh tic va mua vu (tr 27,92-132,56 nmol/mg/h
trong vu xuan 2017 va 31,98-148,63 nmol/mg/h trong vu
mua 2017). Két qua cling cho thdy c6 sy khac nhau vé kha
ning chuyén héa dudng tir rom ra trong cing mot glong
duoc thu hoach & thoi vy khac nhau. Két qua nay gop phan
khang dinh tinh trang chuyén héa duong tir rom ra ctia ciy
laa 1a do gen di truyén kiém soat trong su tuong tic véi
diéu kién méi truong dé hinh thanh tinh trang. Két qua GBS
trén 170 mau giéng lua, da thu dugc 328.656 SNP trén 12
NST. GWAS vé tinh trang chuyén hoa duong tir rom ra cua
cay lta trong nghién ctru nay c6 hé sd twong quan di truyén
0,65-0,77 trong vu xuan va vu mua. Két qua GWAS da xac
dinh dwoc 7 vi tri SNPs trén NST s6 6 c¢6 ¥ nghia & mirc
p<0,001 va tan s6 alen tir 23 dén 35% trong lién két LD la
nguyén nhan dan dén s sai khac cho kha nang dudng hoa
tir rom ra & cc gidng lta. 24 gen du kién chira cac SNP nay
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trén NST sb 6. Trong do6, 4 gen LOC_0s06g39070 (GT1),
LOC 0s06g39080 (GT1), LOC 0s06g39390 (AT10)
va LOC_0s06g39470 (AT8) c6 cac chuc nang lién quan
dén tong hop chit ¢ thanh té bao va kha ning phan huy
lignocellulose & cay lta. Két qua nghién ciru nay rat co ¥
nghia cho viéc khai thac (st dung co s¢ dit liéu GBS cho
GWAS mot sé tinh trang khic & cdy lua) va st dung cho
cac nghién ciru tiép theo dé tim ra gen kiém soat tinh trang
kha ning chuyén hoa dudng (phan huy lignocellulose) trong
rom ra cia cdy lua va phat trién chi thi cho chon gibng.

LO1 CAM ON

Cong trinh nay dugc thuc hién théng qua dé tai “Nghién
ctru phat trién cac ngudn gen laa thich tng voi bién doi
khi hau (Developing rice resources for resilience to climate
change and carbon emission)” do B§ Khoa hoc va Cong
nghé va Quy Newton cap kinh phi. Cac tac gia xin chan
thanh cdm on.
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Nghién ctru Iwu giit in vitro nguon gen khoai mon so ban dia
Colocasia esculenta (L.) Schott

Vi Thi Xuan Thiy", Vii Thi Nu, Phayvong Duangngeun, Tran Thi Mirng, Tran Thi Hong Xuén
Truong Pai hoc Tay Bic
Ngay nhan bai 31/8/2020; ngay chuyén phan bién 4/9/2020; ngay nhan phén bién 8/10/2020; ngay chip nhéan ding 15/10/2020

Tom tit:

Hién nay, nudi ciy in vitro dwgc ing dung dé tao ra sb lwong ca thé 16m, gidng nhau vé mit di truyén, dong déu vé
sinh truéng, phat trién va sach bénh trong thoi gian ngin. Hon nira, phwong phap nay con c¢é thé bao quén lau dai
ngudn gen quy, hiém, dic biét 13 véi cac dbi twong nhan gidng vé tinh va khoé biao quan nhu khoai mén so. Nghién
ctru trinh bay két qua luu gitr nguf)n gen khoai mon sg ban dia Cu Cang (Son La) béng k¥ thuit nuoi céy in vitro. Két
qua cho thay, thoi glan khir trung ci con khoal moén s¢ Cu Cang t6i wu trong HgCl, 0,2% la 11 phut kép (9 phut lin 1
va 2 phat lan 2), cho két qua 62,83% lwong miu sach va dam bao chdi sinh trwong. Cay in vitro dwgc bao quan trong
méi trwong 1/2 MS + agar 8 g/l + mannitol 1 g/l 1a phu hgp nhit, cay vura sinh truwdéng chiam, thoi gian cay chuyen
dai (11 thang) va vin dam bio choi sinh truwéng. Nudi ciy choi trong méi truomg 1/2 MS + saccharose 90 g/l + agar

8 g/l 1a t6i wu cho khoai mdn so Cu Cang in vitro tao cii, véi khoi lwong cii cao nhét dat 1,58 g.

Tir khéa: bao quan in vitro, cay chuyén, khoai mén s9 Cu Cang, nguon gen.

Chi s6 phén loai: 4.6

Dét van dé

Khoai mon so 1a mét trong nhimg cdy nong nghiép ngan ngay
co lich su trong trot lau doi, dugce thuan hoa dau tién & An Do va
Pong Nam A, sau d6 phat trién ra khip thé gioi [1]. Ngoai 1 cay
luong thyc, khoai mén s con 1a cay thuc pham ¢ ham lugng dinh
dudng cao, 14 cy trdng ¢6 kha ning ché bién thanh nhiéu loai san
pham khéc nhau ciing nhu ¢6 gia tri duoc lidu... [2]. O nudc ta,
khoai mén so 1a cdy ldy cu quan trong (chi dimg sau khoai tay,
khoai lang va san) v6i dién tich trong dat khoang 15.000 ha/nam
[3], phan b6 & nhiéu tinh/thanh pho dic biét 1a cc tinh mién nbi
[4,5].

Khoai mén so 1a cy than cu (cdy con duge phat trién tir cu)
nén cii con thuong duogc dung lam gidng cho vu sau. Véi dic diém
ct khoai mén so c6 ham lugng dinh dudng cao nén gip nhiéu kho
khan trong bao quan cu lam gidng (cu d& bi nhidm méam bénh, gay
hao ton mot luong 1on glong) [6]. Hién nay, phuong phap nubi
cdy in vitro dugc mg dung de trong mot thoi gian ngan c6 thé tao
ra nhimg ca thé giéng nhau vé kiéu gen, dong déu vé sinh truong,
phat trién va sach ‘bénh. Hon nira, phwong phap nay con ¢6 thé bao
quan lau dai ngudn gen quy, hiém, dic biét 1a voi cac ddi tuong
nhan gidng v6 tinh va khé bao quan nhu khoai mén so [4].

Trén thé gioi, nhiéu nha khoa hoc da nghién ciru bao quan in
vitro khoai mon s¢. Trong d6, Zhou va cs (1999) [7] da tao dugc
¢t in vitro khi nuéi cy cdy khoai mén trong moi truong co ban
MS long chira saccarose o ndng do 8-10% va BAP 22-44 uM. Két
qua cho ty 1¢ chdi song dat 99-100%, khi dua ra moi trudng ngoai
6ng nghiém va trong diéu kién nhiét do thap (4°C) bao quan dugc

“Tac gia lién hé: Email: xuanthuy@utb.edu.vn
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10 thang. Nghién ctru ciia Hussain va cs (2006) [8] cho thdy, cu
khoai mén in vitro trong méi trudng nudi cdy cd b sung saccarose
8-10%, BAP 22 uM, a-NAA 0,6 uM va agar 0,8%, ¢ nhiét 6 25°C
c6 thé bao quan lén dén 15 thang. Cay in vitro khoai mon dugc
nudi trong moi truong chira saccharose 3% thoi gian bao quan
duoc 6 thang. Nghién ctru ciia Bhuiyan va cs (2016) [9] cho biét,
giong khoai mon Bilashi’ (Colocasia esculenta var. globulifera)
nudi cdy trong moi trudng MS co ban md phén sinh va chdi bén
c6 thé bao quan t6i 24 thang méi phai cdy chuyén khi bd sung vao
moi truong lugng 4% manitol.

O Viét Nam, nghién ctru nhan giéng, luu giit in vitro khoai
mén so da dugc mot s6 nha khoa hoc quan tam. Tran Thi Lé va cs
(2011) [6] da nghién ciru quy trinh nhan gidng in vitro hai gidng
khoai mon s¢ Ha Tinh va Tay Nguyén, két qua cho thay, thoi gian
khir tring thich hop cho chdi khoai mén so 1a 12 phit voi HgCl
0,2%, moi truong MS bo sung BAP 3 mg/l thich hop nhat cho
qué trinh tai sinh choi tir mau va tao da choi. Nghién ciru lwu giir
in vitro ngudn gen khoai mon so ban dia thu thap tir Bic Kan cia
Vit Ngoc Lan va cs (2015) [4] cho thdy, khi xtr Iy vat lidu khoi
dau trong HgCl 0,1% 7 phut + HgCl, 0,1% 1 phut cho két qua ty
16 mAu nhiém thap nhat. Cay in vitro dugc nudi trong moi truong
co ban MS chira agar 6 g/l va manitol 2 g/l cho két qua bao quan
tot nhat (qud trmh sinh truong, phat trién dién ra cham, thoi gian
giita cac 1an cdy chuyén dai va trang thai sinh truong cdy in vitro
dam bao). M6i trudng nudi cdy co ban MS bd sung saccharose 90
g/l, agar 6 g/1, thoi gian chiéu sang 16h/ngay cho két qué tao ct in
vitro tht nhat.
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Abstract:

Currently, in vitro culture is used to produce a large
number of plants that are genetically similar, uniform
in growth, and disease-free in a short time. This
method can preserve the precious and rare genetic
resources in the long term, especially with asexual

and difficult to preserve objects such as the taro plant.
This study presents the results of the storage of native
taro genome Cu Cang (Son La province) using in vitro
culture techniques. The results showed that the optimal
sterilization of root taro in the HgCl, 0.2% was 11
minutes (9 minutes for the first time and 2 minutes for
the second time), reaching 62.83% of clean samples and
ensure shoots grow. In vitro taro plants preserved in 1/2
MS + agar 8 g/l + mannitol 1 g/l was the most suitable,
plants grow slowly, transfer time was long, and still
ensure shoots growth. In vitro Cu Cang taro shoots were
cultured in 1/2 MS + saccharose 90 g/l + agar 8 g/l was
the most suitable for tuber production, with the highest
tuber weight reaching 1.58 g.

Keywords: Cu Cang taro, genetic resources, in vitro
preservation, transplanted.

Classification number: 4.6

Céc két qua nghién ctru néu trén 1a co s dé ching toi tién
hanh nghién ctru bao quan, luu gii in vitro khoai mon s¢ ban dia
Colocasia esculenta (L.) Schott thu thap tir Son La, goi la khoai
mon so Cu Cang - nguon gen ban dia quy, co chit luong cao, da
dugc dua vao danh sach cac loai ngudn gen cy trong quy hiém
cia Viét Nam han ché trao doi v6i qudc té, nham luu giir va cung
cap ngudn gidng sach bénh phuc vu san xudt ¢ quy mo 16n.

Vat liéu va phuong phap nghién ciu
Vit li¢u
Cu con cua cay khoai mén s¢ Cu Cang (Colocasia esculenta

(L.) Schott) dugc thu thap ¢ huyén Thuan Chau, tinh Son La thudc
nhom khoai mon so [10] (hinh 1).
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Hinh 1. Hinh anh cu khoai mén so Cu Cang (Son La) str dung lam
vat liéu nghién ctru.

Phuong phap nghién ciru

Nghién citu tao vat liéu nuéi cdy khoi dau: ci con khoai mon
so Cu Cang khong sau bénh duoc phoi ning 3-4 ngay, sau do6 rira
sach dudi voi nuoc chay, rira lai v6i xa phong loang trong 20 pht.
Tiép theo ldc trong con 70° trong 2 phit, rira lai 3 1an voi nudc cat
v trung. Str dung dung dich HgCl, 0,2% dé tham do kha nang khur
tring mau cu ¢ cac khoang thoi gian khac nhau (5-16 phut), sau do
nuoi cay trén moi tru'orng MS [11]. Thi nghiém dugc tién hanh v6i
30 binh/cong thirc, 1 mau cay/binh. Tién hanh theo ddi cac chi tiéu:
ty 16 mau nhiém (%), ty 1¢ mau sdng tao cy (%), ty 18 mau chét (%).

Khu trung kép: mau duoc xir Iy trong dung dich HgCl, 0,2%
trong thoi gian xac dinh, duoc ria lai nhiéu 1an trong nudc cat vo
tring, sau do tiép tuc xur Iy mau trong dung dich HgCl, 0,2% lan 2.

Nghién ciru dnh huéng ciia méi trieong nudi cdy den toc do
sinh truong cdy khoai mon so Cu Cang in vitro: choi khoai mon
50 in vitro dugc nudi cdy trén 3 méi trudng twong g véi 3 cong
thitc: moi truong MS, moi truong 1/2 MS va moi truorng 1/4 MS,
cac moi truong bd sung agar 8 g/l. Thi nghiém tlen hanh véi 30
binh/cong thirc, 1 cay/binh, céc chi tiéu theo doi gdm: thoi gian bat
mam (ngy), s6 chdi/cdy, chat lugng chdi, chiéu cao cay (cm), sb
lwong 14 (1a/cay).

Nghién ciru anh hwong cia ham lwong saccharose dén sinh
truong cua cdy khoai mon so Cu Cang in vitro: chdi khoai mén so
in vitro dugc nudi cdy trong moi truong 1/2 MS + agar 8 g/l va bo
sung saccharose voi 5 cong thure twong ting véi cac nong do (2, 3,
4, 5 va 6%). Thi nghiém tién hanh véi 30 binh/cong thirc, 1 cdy/
binh, céc chi tidu theo ddi: thoi gian bt mam (ngay), s6 choi/cay,
chat luong chdi, chiéu cao cdy (cm), sb luong 14 (a/cay).

Nghién ciru anh huong ciia ham lwong mannitol dén sinh
trweong ciia cdy khoai mén so Cu Cang in vitro: chdi khoai mén
s0 in vitro dwgc nudi cdy trong moi trudng 1/2 MS + agar 8 g/l bd
sung mannitol véi cac ndng do: 0, 1, 2 va 3% tuong tmg voi cic
cong thirc thi nghiém. Thi nghiém tién hanh véi 30 binh/cong thrc,
1 cay/binh, cac chi tidu theo ddi gdm: thoi gian bat mam (ngay), sb
chdi/céy, chét lugng chdi, chiéu cao cy (cm), sd lwong 14 (14/cay).

Nghién ciru anh hiong ciia ham lwong saccharose dén khd
nang tao cu khoai mén so Cu Cang in vitro: cdy khoai mon so in
vitro dugc cdy trén moi trudng 1/2 MS + agar 8 g/l + a-NAA 0,5
mg/l, sau 4 tuan nudi cdy khi cy in vitro cd bg 1& day dii bo sung
dung dich saccharose (v0 trung) vai cac néng do: 0,30, 60,90, 120
va 150 g/1. Thi nghiém tién hanh 10 binh/ cong thurc, 6 cay/binh, chi
tiéu theo doi gdm: ty 16 mau tao cit (%), khoi lugng ci (g).
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Diéu kién nuoi cdy: cac mau nghién ciru duge nudi trong didu
kién thoi gian chifu sang 12h/ngdy, dnh sang c6 cudng do 2.000-
2.500 lux, nhiét d6 phong nu6i 22°C, pH méi trudng nuoi cay 5,8.

Két qua va thao luan
Khir tring mdu vit, tao vit liéu khoi ddu in vitro

Khu trung tao vat ligu khdi dau 1a giai doan rat quan trong,
quyét dinh dén thanh cong trong nuéi cy in vitro. Thanh cong
cua giai doan khur trung vat li¢u ban dau phu thudc vao aoi tuong
nghién ctru, phuong phap ldy mau, giai doan liy mau, chit khir
trung va thoi gian khu trung... Hon nira, 6 bude khir tring mau vat
yéu cu khong chi dat luong mau nhiém thép ma con canty 1¢ mau
song cao va sinh truong tot [12]. Cu khoai mon so ndm dudi mat
dat, cac mat cu khong dugc bao vé boi cac vay du 1on, vo cl xu xi
va d9 nhot 16n nén giai doan khur trung dé tao vat liéu ban dau gap
nhiéu bt loi, d& nhidm khuan, nim [13] (ty 1& mau nhidm co thé
1én dén 60-70%) [14, 15].

Su dung HgCl, 0,2% dé khir tring cu con khoai mén so Cu

Cang & céc thoi gian khac nhau. Két qua sau 4 tuan nudi cy trén
moi truong MS dugc trinh bay ¢ bang 1.

Bang 1. Anh _hwéng cua thoi gian xiv ly HgCl, 0,2% dén hiéu qua
khtr tring mau ci con khoai mén s¢ Cu Cang sau 4 tudn nuéi cay.

Thi gian khit trimg U mf“ sh(e)
nhiém (%) Ty I¢ mdu song tao cdy Ty Ié méu chét

5 phit 76,46° 032 122

8 phit 63,17 27,120 9718

11 phit 40,06° 4033 19,61

Lén 1 trong 9 phiit, Ian 2 trong 2 phit (kép) 26,98 62,83¢ 10,19

Lén 1 trong 11 phitt, lan 2 trong 3 phat (kép)  12,28° 58 64° 29,08

Céc chi cai khac nhau trong cot bidu thi su sai khac c6 y nghia thdng ké véi
p<0,05 (Duncan’s test).

Két qua bang 1 cho thiy, khi tang thoi gian ngdm mau tir 5 phut
1én 14 phut (kép) thi luong méu nhiém giam rd rét (tlr 76,46 xudng
con 12,28%), diéu nay cho thiy HgCl, 0,2% c6 kha nang khur tring
mau tot. Tuy nhién, khi xur Iy mau trong thoi gian dai s€ anh hudng
dén strc séng cia mau, ty 16 mu chét khi khir tring trong 5 phut la
1,22% nhung khi kéo dai thoi gian khtr trung lén 14 phut (kép) thi
ty 1¢ mau chét ting 1én 29,08%. Khi khir tring mau & 11 phut don
va 11 phut kép (9 phat 1an 1 va 2 phut 1an 2) thi ty 18 mau nhiém lan
luot 1a 40,06 va 26,98%, ty 1¢ cay séng cling khac nhau 10 rét ¢ 11
phut don 1a 40,33%, trong khi d6 ¢ 11 phut kép tang 1én 62,83%.
C6 thé thay, dung HgCl, 0,2% khtr tring kép ¢6 hiéu qua hon hin
khi kht tring 1 Ian, it anh hudng dén stre song ciia mau. Khi ting
thoi gian xir 1y 1én 14 phut (11 phut lan 1 va 3 phat lan 2), ty 1&
méu nhidm con 12,28% nhung ty 1é miu séng chi con 58,64% va
ty 16 mau chét sau 4 tudn nudi cay 1a 29,08%. Nhu vdy, khir tring
cti khoai mén s Cu Cang bang HgCl, 0,2% ¢ 11 phut kép (9 phat
lan 1 va 2 phit lan 2) cho ty 18 mau nhiém thap, ty 18 sdng cao va
sinh truong tot nhat.

Luu giit, bdo qudn in vitro nguon gen cdy khoai mon so Cu
Cang

Trong luu gift, bdo quan nguodn gen in vitro, myc tiéu khong

TAP CHI

HOA HOC

ONG NGHE /It Nam 62(12)12.2020

phéi la nhan 1én véi lugng 16n cay con, boi ciy chuyén lién tuc s&
tang chi phi, cdy lai nhanh gia hoa sinh ly. Muyc tiéu cua bdo quan,
luu gitt miu cay in vitro 1a 1am cham qua trinh sinh truong cla
mau nhung van dam bao dwgc do sinh truéng ctia cdy [15]. Chinh
vi vay, cac mdi truong dinh dudng khac nhau, cac chét 1am cham
sinh trudng cua cay in vitro da dugc str dung trong nghién ctru nay.

Anh hwong ciia moi trueong nuoi cdy dén sinh truong cdy khoai
mén so Cu Cang in vitro: dé lya chon dugc moi trudng nudi cdy
ma cdy in vitro vira sinh truong cham nhung van dam bao chdi co
kha nang tai sinh, cac moi truong MS, 1/2 MS va 1/4 MS duoc st
dung, két qua duoc trinh bay ¢ bang 2 va hinh 2.

Bang 2. Anh hwéng cua méi treéng nuéi cdy dén kha ning sinh
trwéng clia cay khoai mon so Cu Cang in vitro sau 8 tuan nudi cay.

Mébi Thoi gianbjt SO chdi/cdy ~ Trangthii  Chiéu cao cy S0 livedy
truong  mam (ngay) (choi) choi (cm) (14)

MS 6,12¢ 3,16° o 12,08 6,73¢
12MS 832 1,83 *k 4,98 3,68
1/4MS  1146° 0,91° * 4,12° 1,02°

***: chdi sinh trwdng tbt, map, be I mau xanh, 14 mau xanh tham, phién 14 I6n;

*: chdi sinh trwdng trung binh, mau xanh, be I mau xanh, l4 mau xanh, ph|en
E] trung binh; *: chéi sinh truéng kém, nhd mau den, be 14 mau tréng, 14 mau
vang, phlen 14 r&t nhd. Cac chi cai khac nhau trong cot biéu thi su sai khac cé
¥ nghta thdng ké véi p<0,05 (Duncan’s test).

-’\44": S
MS

Hinh 2. Anh hwéng ctia méi trweng nuéi cay dén sinh trwdng cay
khoai mén so Cu Cang in vitro.

Cay khoai mdn so Cu Cang in vitro dugc nudi cdy & mdi truong
1/2 va 1/4 MS sinh truong chdm hon so v§i moi truong MS (bang
2 va hinh 2). Cay in vitro nudi trén mdi truong MS sau 6,12 ngay
d4 bat mam, sau 8 tuan nudi cdy dat 3,16 chdi/cdy, chdi sinh truong
t6t, map, mau xanh, be 14 map mau xanh, 14 mau xanh thim, phién
14 to, cay cao 12,08 cm va c6 6,73 1a/cay. Khi nudi trén moi truong
1/2 MS cdy bat mim sau 8,32 ngay, sau 8 tudn nudi cdy c6 1,83
choi/cdy, chdi mau xanh, sinh truong trung binh, be 14 mau xanh,
kich thudc vira phai, 1 mau xanh, phlen 14 trung binh, cay cao 4,98
cm (thép hon 2,42 1an so véi cdy trong trén moi truong MS) va dat
3,68 la/cay. Cay nudi trén moi truong 1/4 MS sau 11,46 ngay bat
mam (chdm hon véi cdy nudi trén mdi truong MS 5,34 ngdy), sau
8 tudn nudi cdy ¢6 0,91 chdi/cay, chdi sinh truong kém, mau den,
be 14 manh mau tring, 14 hoi vang, phién 14 rat nho, cdy cao 4,12
cm va chi co 1,02 1a/cay (thap hon 6,59 1dn so v6i cdy nudi trén
moi truong MS va 3,61 lan so vdi cdy nudi trén moi truong 1/2
MS). Nhu vay, mdi truong 1/2 MS va 1/4 MS 1am chdm qua trinh
sinh trudng, tai sinh cua cdy khoai mon so Cu Cang in vitro. Tuy
nhién, khi nudi trén moi truong 1/4 MS do dinh dudng thap nén
cay sinh truong kém, choi khong dam bao cht luong cho tai sinh
sau bao quan. Moi truong nudi cdy 1/2 MS da dap tmg duoc muc
dich 14 cay in vitro sinh truong cham dé ting khoang thoi gian gitta
céc lan cay chuyén, dong thoi chdi van dam bao tai sinh cdy sau



thoi gian bao quan. Do do, cac nghién ciru tiép theo chiing toi sir
dung méi trudng nudi cay 1/2 MS ¢ bo sung agar 8 g/l .

Anh huéng cia ham lheong saccharose dén sinh trwong cdy
khoai mén so Cu Cang in vitro: sinh truéng ctia chdi khoai mon
so Cu Cang in vitro dugc nuéi ¢ moi truong 1/2 MS + agar § g/l
¢d bo sung saccharose v6i cac nong do 2, 3, 4, 5 va 6% tuong ting
v6i 5 cong thirc thi nghiém. Bang 3 va hinh 3 thé hién két qua sau
8 tuan nuoi cdy.

Bang 3. Anh hwéng cliia ham lwong saccharose dén kha nang

sinh trwéng cua cay khoai mén so Cu Cang in vitro sau 8 tuan
nuoi cay.

Ham lwgng Tlgb'i gianbit SO gh(“)i/cﬁy Trang Chiu cao S0 la/cay
saccharose (%) mam (ngay) (choi) thai choi cdy (cm) (13)

2 8,26 1,920 i 6,17 2,98

3 8,58 1,83 S 5,86 3,01°

4 10,42° 1,64 e 4,12° 2,87

5 11,76 1,45 & 4,440 NS

6 13,52¢ 1,01¢ < 3,43¢ 2,65

***: chdi sinh trudng trung binh, mau xanh, be 14 mau xanh, la mau xanh, phién
& trung binh; **: choi sinh trwdng cham, mau xanh nhat, be 14 mau xanh nhat,
|& mau xanh, phién la trung binh; *: chai sinh trwdng cham, mau xanh nhat, be
|& mau xanh nhat, |4 mau xanh nhat, phlen |& nhd. Cac chi cai khac nhau trong
cot bidu thi sw sai khac c6 y nghia thdng ké véi p<0,05 (Duncan’s test).

Saccharose 13 ngudn carbon hitu co dugc sir dung phd bién
trong nudi cdy in viro. Nhiéu nghién ctru cho thdy, ndng do
saccharose trong moi tredng nudi cdy thich hop cho da sb cac loai
cay trong nam trong khoang 2-3% [2, 4, 8]. Két qua & bang 3 va
hinh 3 cho thay, ham lugng saccharose trong moi trudng nudi cdy
c6 anh huéng dén sinh truong, phat trién cua khoai mon so Cu Cang
in vitro. Trong mdi truong nudi cdy c6 ndng do saccharose cao thi
sinh truong cta khoai mon s¢ Cu Cang in vitro ¢6 xu hudng giam,
ham lrong saccharose cang ting thi cang trc ché sy sinh truong cua
cay. O ndng do saccharose 2 va 3% cac chi sb sinh truong cia ciy
in vitro khong co su sai khac vé mat théng ké voi do tin cay 95%.
Khi ham luong saccharose ting 1én, céc chi s6 sinh truong ¢6 xu
huéng giam. Méi truong nudi cdy chira saccharose 6% thi cdy in
vitro sinh trudng cham mot cach rd rét, cay bat mam sau 13,52 ngay
(cham hon v6i ndng d6 2% 1a 5,26 ngay), chdi sinh truong cham,
la mau xanh nhat va phién 14 nho, chidu cao cdy dat 3,43 cm, giam
1,80 1an so voi chiéu cao cy nudi trén moi truong saccharose 2%.
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Hinh 3. Anh hwéng ciia ham lwong saccharose dén sinh truwéng
cay khoai mon so Cu Cang in vitro.

=

Nhu vy, mi truong nudi cdy chita ham lugng saccharose
trén 3% déu lam cay khoai mén so Cu Cang in vitro sinh truong
cham, tuy nhién cay lai bi gia sinh 1y sdm, nén kha ning tai sinh
ctia cdy sau thoi gian bao quan bi anh huong. Két qua nghién ciru
cua Vii Ngoc Lan va cs (2015) [4] khi nghién ctu luu gitt in vitro
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khoai mon ban dia Bic Kan ciing cho két qua khi ting ham lrong
saccharose trong moi truong nudi cdy thi lam cham sinh truong
ctia cdy in vitro, tham chi khi ham lugng duong ting qua cao c6 thé
lam cay tréng bi thodi hda. Nhu vy, str dung saccharose vdi ham
lugng cao dé 1am cham sy sinh trudng cdy khoai mon so Cu Cang
in vitro la khéng phu hop.

Anh hwong ciia ham lwong mannitol dén sinh trieong cdy khoai
mon so Cy Cang in vitro: mannitol 13 chét thuong dugc str dung
trong bao quan, luu gitt mau in vitro boi n6 c6 tac dung kim him
sinh trudng cua mau cay. Khi b6 sung mannitol vao moi trudng
nuoi cay s€ lam tang dp sudt tham thau ciia moi truong, dan dén
lam giam kha néng hép thu nudc, chit dinh dudng tir moi truong
ctia mau cdy va lam chdm qué trinh phan chia cua té bao [14, 16].
Chinh vi vay, nghién ctru tic dong ctia nong do mannitol t6i sinh
truong cay khoai mén so Cu Cang in vitro da dugc tién hanh véi
chdi in vitro duge nudi ¢ moi truong 1/2 MS + agar 8 g/l chira
manitol v6i cac ndng do khac nhau. Két qua sau 8 tuan nudi cay duoc
trinh bay ¢ bang 4 va hinh 4.

Bang 4. Anh hwéng clia ham lwgng mannitol dén kha ning sinh

trwdng cla cay khoai mon so Cu Cang in vitro sau 8 tuan nudi
cay.

Ham hrong mannitol ~ Thoi gian bat 6 chdi/cdy Trang  Chidu cao S0 li/ciy
(%) mém (ngdy)  (chdi) thai chdi cdy (cm)  (I4)

0 7,96* 2,09 ok 6,67 3,58

1 8,58 1,53 wk 3,16° 221

2 10,42¢ 1,04¢ *k 2,928 1,87

3 13,76¢ 0,85¢ * 0,84 0,77%

***: chdi sinh trwdng trung binh, mau xanh, be 14 mau xanh, 1& mau xanh, phién
1a trung binh; **: choi sinh trwong ché&m, mau xanh nhat, be la mau xanh nhat,
la mau xanh nhat, phlen l& nho; * : choi khdng sinh trwdng, mau den, be & mau
trang, 14 mau vang, phlen 4 r&t nhd. Cac chii cai khac nhau trong cot biéu thi
sw sai khac c6 y nghia thdng ké véi p<0,05 (Duncan'’s test).

Hinh 4. Anh hwéng clia ham lwgng mannitol dén sinh trwéng cay
khoai mén so Cu Cang in vitro.

Két qua bang 4 va hinh 4 cho thiy, méi truong nudi cdy chira
mannitol ¢ tdc dong 1on dén vide lam cdy khoai mén s Cy Cang
in vitro sinh truong cham. Méi truong nudi cdy bo sung mannitol
cang cao thi cang lam cham qua trinh sinh trudng, phat trién ciia
cay in vitro. Khi moi truong nudi cdy chira mannitol 1% thi choi
sinh truong trung binh, mau xanh, cao 3,16 cm voi 2,21 1a/cay.
Khi tang nong do 1&n 2% thi chdi biéu hién sur gia hoa, sinh truong
chém, 14 xanh nhat va chiéu cao dat 2,92 cm. Khi nf‘)ng d6 mannitol
trong moi truong 1a 3% thi chdi thé hién sy thoai hoa, chuyén sang
mau den va khong sinh truong.

Nhu vy, moi truong nudi cy chira ham lugng mannitol 1% la
phu hop nhat cho muc dich 1am cay in vitro sinh truong cham, choi
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vira dam bao chat luong cho tai sinh sau thoi gian lwu gitt, ¢6 hé sd
nhan dat 1,53 choi/cdy, va dat 2,21 14/cdy. Két qua nghién ctru clia
chung t61 thu dugc khac voi Vi Ngoc Lan va cs (2015) [4] nghién
cuu luu gilt in vitro nguon gen khoai mon ban dia Bac Kan cho két
qua moi truong MS bo sung mannitol 2% 14 thich hop nhét. Sy
khéc biét nay rat co thé lién quan dén ham lugng dinh dudng cia
moi truong nudi cy, ching t6i st dung méi truong 1/2 MS, trong
khi Vi Ngoc Lan va cs sir dung méi truong MS dii va gidng khoai
mon so khac nhau.

Tao cu in vitro va luu giit, bdo qudn nguon gen cdy khoai
mén so Cu Cang

Trong luu giit bao quan in vitro khoai mon so, tao cu in vitro
rat ¢o ¥ nghia boi ¢t in vitro ¢6 thé bao quan dugc trong thoi gian
dai, thoi gian bao quan cii in vitro ¢6 thé 1én dén 15 thang, trong
khi d6 bao quan choi tdi da chi dwgc 6 thang [8]. Cac nghién ciru
cho thay, ham lugng saccharose trong moi truong nudi cdy co anh
huong dén kha ndng tao i in vitro khoai mon so [4]. Két qua hinh
thanh ¢ in vitro cua khoai mén so Cu Cang (Son La) sau 8 tuan
nudi cdy trong moi truong chira ndng do saccharose khac nhau
dugc trinh bay ¢ bang 5 va hinh 5.

Bang 5. Anh hwéng clia ham Iwgng saccharose dén hinh thanh
cu in vitro cua khoai mén so Cu Cang sau 8 tuan nudi cay.

Ham lwgng saccharose () Ty Ié mAu hinh thanh i (%)  Khoi lwgng trung binh ciia ci (g)

0 69,85 0,26°
30 100 0,59
60 100 0,89
90 100 1,58
120 100 1,46
150 100 0,92¢

Céc chi cai khac nhau trong cot biéu thj su sai khac cé y nghia thong ké voi
p<0,05 (Duncan’s test).

99@0

30 g/1 60 g/1 90 g/1 150 g/

120 g/l

Hinh 5. Anh hwéng clia ham Iweng saccharose dén hinh thanh cu
in vitro cia khoai moén so Cu Cang.

Két qua hinh 5 cho théiy, cac chdi chi tao cii cai, khong tao cu
con (nhanh). Qua bang 5 cho thdy, chdi in vitro khoai mén so dugc
nudi trong 1/2 MS s0 mau hinh thanh cu dat 69,85%. Cac moi
truong bo sung saccharose voi cac nong do khac nhau déu hinh
thanh cu, cho théy saccharose c6 anh hudng rd rét 1én su tao cu in
vitro ctia khoai mén so. Khoi lugng trung binh ctia ¢t khoai mon
s0 in vitro ting dan tir 0,26 dén 1,58 g khi nong d¢ duong tang dan
tir 0 dén 90 g/I. O mdi trudng chira saccharose 90 g/l khéi luong
cu dat 1,58 g, cao hon khéi lugng ctit ¢ moi trudng khong bo sung
saccharose 6,08 1an. Khi ting ham luong saccharose khdi luong cit
in vitro ¢ xu hudng giam dan (tir 1,46 g & ham luong 120 g/l giam
con 0,92 g & ham lugng 150 g/l). Nhu vay, khoai mén so Cu Cang
duoc nuéi trong 1/2 MS bé sung ham lugng saccharose 90 g/l 1
mdi truong thich hop nhét dé tao cu in vitro.
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Két luan

Thoi gian khir tring ct con khoai 11‘1611 so Cu Cang‘béng HgCl,
0,2% phu hop 1a 11 phut kép (9 phtt lan 1 va 2 phut lan 2), lwong
mau sach va dam bao chdi sinh trudng dat 62,83%. Luu gill, bao
quan cay in vitro khoai mon s¢o Cu Cang trong moi truong 1/2 MS
+ agar 8 g/l + mannitol 1 g/l 1a thich hgp, vira 1am cdy sinh trudng
cham, tang thoi gian giita cc lan cy chuyén, dong thoi vin dam
bio kha ning tai sinh chdi sau 11 thang bao quan. Mdi truong
thich hop nhét dé tao cu in vitro khoai mon so Cu Cangla 1/2 MS
+ saccharose 90 g/l + agar 8 g/l, ¢t in vitro c6 khdi lugng cao nhat
dat 1,58 g.
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g7 Pao Viét Héng, Luru Thi Minh Hué... ?;nt}iléﬁla ap luc co that hdu mon, ngudng cam nhan tryc trang va phan xa ran ¢ nhing bénh nhan co roi loan veé 9 |20

AT A (A X Dinh gi4 khang nguyén tai td hop hemolysin co-regulated protein 1 (hep!) trong chan don nhanh bénh nhan nhiém

88| TranThi L& Quyén, Neuyen Thi Tinh. . melioidosis (bénh Whitmore) bing ky thudt ELISA. 9 1%

89 T6 Minh Quén, Trin Quang Diéu... Danh gia kha nang cam (mg ting sinh va bao vé da ciia astaxanthin truée nhimg diéu kién bét loi in vitro va invivo. | 12 | 1

90 Tran Thi Ngoc Huyén, Bui Thi Thu Ha... Danh gia tinh hudng dich cua phte hé nano curcumin gén axit folic t6i t& bao bidu hién thu thé folate 1217

9 Neuyén Thi Phuong Trang, Vi Thi Hué... Danh gia kha nang phan loai ctia ving gen ITS-rDNA doi voi loai Hoang lién 6 10 1a day (Mahonia bealei (Fortune) 12l
Pynaert) ctia Viét Nam.

92 Thai Hf")ng Déng, Hoang Xuan Lam... Xay dung dac diém vi hoc va ma vach ADN phuc vu dinh danh cdy cam thao D4 Bia. 12 |18

Knhoa hoc Nong nghiép

9 Neuyén Thi Cim Td, Neuyén Thi Thity Trang... Qan}l gid khalnangk doi kﬂhang ctia mgt s0 giong lua (Oryza sativa L.) v6i 3 loai cdy co gdy hai chinh trong rugng ) |29
lua & Dong bang song Ciru Long.

94 Vi Thi Xuan Thuy, Lo Thi Mai Thu... Dinh gi4 kha ning chiu han ¢ giai doan nay mim ciia mt s6 mau giéng lia can dia phuong thu thap tai tinh Son La. | 2 | 35

95 Vi Hodi Nam, Ma Thi Trang... Nghlen ciu dnh hl'r(.mglcua moi truong nhan giong cap 1 toi kha nang hinh thanh qua thé cua nam Dong tring ha ) |40
thao Cordyceps militaris.

96 Hoang Thi Huyén Ngoc, Nguyén Manh Ha... Ham lugng dinh dudng trong dét trf”)ng cdy an qua va cay dugc liéu ving tdy Thanh Hoa - Ngh¢ An. 2 |44

97 Nguyén Birc Thanh, Nguyén Thé Quyét... Phén l4p, dinh danh ching vi khudn chiu man, ¢6 hoat tinh phan giai 14n v6 co cho ving Déng bang song Ctru Long. | 2 | 49

08 Trin Thi Thanh Thay, V6 Cong Thanh... Nghién cu’l} ch?n dqr}g lua Nang Tét mua dot bien theo hudng ngan ngay, chat luong va chong chiu mdn bang ) |54
phuong phéap soc nhiét.

99 | Phi Thi Cim Mién, Nguyén Minh Ditc... E%glgen clru chuyén gen tao ré to cdy xao tam phan (Paramignya trimera) thong qua Agrobacterium rhizogenes ) |59

100 | Phan Thi Phuong Thao, Trin Thi Thu Hing... Anh hudng cta gidng va ving dia ly dén chit lwong hat ché va dau hat ché Camellia sinensis O. Kuntze ¢ Viét Nam. | 5 | 32

101 | Neuyén Hiru Quin, Nguyén Thi Neoc Lan... Ham‘ lqug d}nh dudng va enzyme cuia mot so giong dau Nho nhe (Vigna umbellata) thu tai tinh Di¢n Bién, Son s |33
La va Lai Chau.

102 | Vi Dac Canh, Pham Thuy Linh... Kha nang sinh san va uu thé lai ctia vit bd me (CT12xCT34). 5 |44

103 | Nguyén Thi Thanh Giang, Nguyén Dang Quan... Hiéu qué tc ché virus gy bénh Gumboro ctia interferon trén ga thyc nghiém. 5 |48

104 | Hoang Kim Chi, Nguyén Dinh Tuén... Sang loc va .nghjen ctru mot so chung vi khuan vung ré kich thich sinh truong phan lap tir cay ngh¢ vang (Curcuma s | sa
longa L.) tai Viét Nam.

105 | Trin Van Tudn, Vii Xuan Tao Xg}f dqng mo hinh chuyén gen thong qua vi khuan Agrobacterium tumefaciens cho nam dugc li€u Cordyceps s |60
militaris G12.

106 | Pham Thi M§ Phuong, Neuyén Neoc Qu... N:ghl:cn citu kl}a nang nhan giong bang hat va sinh truong cua cay Riéng am (4lpinia Zerumbet (Pers.)) c6 nguon 7 | 46
goc tir Nhat Ban.

107 | Nguyén Van Thanh, Nguyén Thi Thu Trang Anh huéng ciia tinh chét dét dén sinh truong loai cdy Tai chua (Garcinia cowa Roxb.) tai ving Tay Béc Viét Nam. | 7 | 50

108 | Trinh Hong Son, Pham Duy Phim Nang suét sinh san va mt s6 yéu t anh huong dén ning suét sinh san cta lon nai YVNI vi YVN2. 7 |54

109 | Pham Tién Diing, L& Thi Nhu... Thiet lfe cau tric E’ol}/mstrqmc tRNA—gFNA de ung Eiung cong ngbe CRISPR/Cas9 nham nghién ctru chirc nang 7 |59
gen mot sO gen ma hoa motif ankyrin lién quan dén cau tric bong lua.

110 | Ta Hong Linh, Duong Xuan Tu... Khéo nghiém va hoan thién quy trinh canh tac giéng lta thuan HD11 phuc vu muc tiéu phét trién lua gao quéc gia. | 9 | 32

111 | Neuyén Duy Trinh, Trin Thu Ha... Tllyen chg}l céc chung giong nam dui ga Pleurotus eryngii (DC.:Fr.) méi nhap ngi nuoi trong trén gia thé phu pham 9 |36
nong nghi¢p.

112 | Cong Hong Hanh, Nguyén Hong Nhung... Hoat tinh khang ndm cita nano bac ddi voi mot sé nam gay bénh trén ciy trong trong diéu kién in vitro. 9 |42

113 | Nguyén Vin Ha, Nguyén Hoi Chau... Hi¢u qué tmg dung bentonit Tam BS (Lam Pdng) dé cai tao dit cat trong ming tay va ngd. 9 |48




114 | Neuyén Thi My Dung, Neuyén Phi Hoa.. Efgen clru dc diém hinh thai quan thé c4 Méng sita Chanos chanos (Forsskal, 1977) & ving bién dong nam Viét 9 |53
115 | Nguyén Khanh Van, Quan Xuan Hitu... Anh huéng ctia viée loai bo zona pellucida dén hidu qua tao phoi lon I nhan ban. 9 |59
116 | Pham Thi Thu Ha, Nuyén Thi Neoc Tram... Sf{l}l qua cua dich chiét thuc vat dé kiém sodt ndm Pyricularia grisea gay bénh dao on trén lua trong didu kién in 12|24
117 | Nguyén Huy Thuin, Ta Thi Hug... FA:IhVEl;GI\rIIQgOC.ﬁa nhiét d6, pH va moi truong nudi ciy dén sinh truong phét trién cta ching ndm so (Pleurotus sp.) 12 130
118 | Nguyén Van Lam, Lé Tat Khuong... Két qua khao nghiém 5 giéng bo trong nude ¢ thoi ky kinh doanh tai Mgc Chau - Son La. 12 35
119 | Nguyén An Ninh, Trinh Bitc Min.. ffﬁﬁ E?ﬁl il:ﬁl Irgng bon dam, lan va kali thich hop cho giéng bo Booth 7 giai doan kinh doanh trén dét bazan tai 12 | 40
120 | Neuyén Khénh Van, Quén Xuan Hit... dAén?&k;uSé:;i ecrlll.a phuong phép tiém FSH (Follicle - stimulating hormone) dén hiéu qua gy rung trimg nhidu trén 12 | 45
121 | Duong Xuan T, Nguyén Thi Huong... Nghién ctru lién két trén toan hé gen (GWAS) vé kha ning chuyén hoa dudng tir rom ra cita cdy lia. 12 | 50
122 | Vi Thi Xuan Thuy, Vii Thi Nu... Nghién ctru luu gitt in vitro ngudn gen khoai mén so ban dia Colocasia esculenta (L.) Schott. 12 | 56
Khoa hoc Xa hoi va Nhan van

123 | Nguyén Anh Thu, Nguyén Thi Minh Phuong... Thuong mai bién gi6i cita Viét Nam: Thuc trang va mot s6 van dé dit ra. 4 |1
124 | Tran Huy Tung Kiéu hdi va ham ¥ chinh sach: Nhin tir goc d6 cung - cau. 4 16
125 | Pham Tién Manh ?;l;}}:i(;?i (;?; st;f'i doi, trinh d hoc van thanh vién hoi dﬁ")ng quan tri dén hidu qua tai chinh cua doanh nghiép 4
126 | Pham Thi Huong Diu Lai ban vé x4y dung ndng thén méi ¢ nudc ta. 4 |17
127 | Dang Thi Thanh L&, Nguyén Ky Phiing... Hién trang kién thirc, nhan thirc, thai o va hanh vi ctia hoc sinh trung hoe phd thong vé tiéu diing bén ving. 4 |23
128 | Nguyén Vinh Hung Lut Thué thu nhap ca nhan: Mot sb bt cap va kién nghi. 4 |28
129 | Poan Tri¢u Long, Nguyén Vin Quang Thuc trang niém tin chinh trj & khu vie Trung B9 hién nay. 4 |31
130 | La Thé Phic, Vii Tién Duc... Phét hi¢n di tich thoi Da moi & HO Tre, Dak Lak. 4 |37
131 | Tran Nho Thin Van d& hoi nhap quéc té qua lich sir phé binh Truyén Kiéu. 4 |43
132 | D4 Hai Ninh Nhing d6i mi cua Nguyén Minh Chau trong dong chay van hoc duong dai. 4 |48
133 | Lé Thoi Tan Tir ty sy chinh sit dén tiéu thuyét dién nghia - Nhan dién hinh twong Gia Cat Khong Minh. 4 | 54
134 | Lé Thi Lan Anh, Nguyén Thi Huong Dinh hudng gia tri cho doi ngil can b, cong chire, vién chite ¢ nudc ta hién nay - Ly luan va thuc tién. 4 |59
135 | DS Hong Nhung, Trin Thi Dicu Huong i’/lilgi: ]t\;iail.bén vimg thi truong mua ban ng doanh nghiép tai Viét Nam: Goc nhin tir Cong ty TNHH Mua ban ng 1011
136 | Pham Tién Manh Er;i ;iﬁnui ;iltl;};npsl?éthﬁr;};:réi phiéu doanh nghiép - Nghién ciru thyc nghiém tai céc cong ty niém yét trén thi 1017
137 | Nguyén Manh Toan, Huynh Thi Digu Linh... Tac dong cia Hiép dinh ddi tac kinh t& Viét Nam - Nht Ban dén nén kinh té Viét Nam. 10 | 12
138 | Ta Minh Thio, Lé Huong Linh g:/%eih;\?ag n;huong mai dién tr trong doanh nghi¢p nho va siéu nho do nir lam chi tiép can voi thi truong quéc té 10118
139 | Nguyén Xuén Trinh, Trinh Van Tién... Bao hiém nudi trong thity san & Trung Quéc va ham y chinh sach d6i voi Viét Nam. 10 | 23
140 | Vi Quynh Nam E]f;lelﬁnT iL:: hﬂfri ttrlz:lrlllg C\/:10d§ g:;lﬁt giai phap phét trién cay thach den phuc vu phat trién ndng nghiép, nong thén tai 10 1 29
141 | Neuyén Tién Diing, L¢ Van Nam.. Z[il'rgni(} Igj,r;hT}Lliné'ng thi truong céc san phim néng nghiép ciia hd nghéo khu vie mién nai: Nghién ctru truong hop 1013
142 | Luu Minh Sang Nghia vu thué thu nhp c4 nhan ciia nha dau tur trén thi truong chimg khoan Viét Nam. 10 | 40
143 | Tran Cao Thanh Quy dinh vé bao hd nhan higu phi truyén théng cia mot sé qudc gia va kinh nghiém cho Viét Nam. 10 | 44
144 | Lé Tung Son, Trdn Hau Ngoc Chinh sach thong tin khoa hoc va cong ngh¢ phuc vu nghién ctru khoa hoc va d6i méi & Viét Nam. 10 | 50
145 | Nguyén Khéc Str, L& Xuan Hung... Dién trinh van hoa tién sir hang C6-1 qua tu lidu khao c6 hoc. 10 | 56
146 | Lé Huong Thuy Truyén ngén Luu Quang Vii: Budc chuyén tir tho dén kich. 10 | 61




QUY DINH VE BAI VIET DANG TAI TREN TAP CHi

Yéu cdu chung

Bai viét gUii dang trén Tap chi phai 1a bai viét nguyén thuy (chua dudc cong bd trude do). Tac gia
khong dudc gui dang bai viét trén cac tap chi khac cho dén khi cé quyét dinh xét duyét clia Ban Bién
tap.

Bai bao dai khong qua 10 trang (bao gdm ca bang biéu, ghi chd, tai liéu tham khao va phu Iuc) font
chii: Times New Roman; ¢G chii 13; khé glay A4, |€ trén 2 cm, 1€ dudi 2 cm, € trai 3 cm, |€ phai 2 cm.

Bai viét glii vé Toa soan dudi dang file mém va ban in; cé thé guii truc ti€p dén Tap chi (Phong 507,
s6 113 Tran Duy Hung, Cau Gidy, Ha Noi) hodc qua hom thu dién tl, dia chi: khcnvn@most.gov.vn.

Tén bai bao

- Tén bai bao dudc viét bang tiéng Viét va tiéng Anh, trén trang dau cla bai bao, khéng gach chan hay
viét nghiéng.

- Tén bai bao phai ngan gon, rd rang va phu hgp véi ndi dung bai béo.

- Phia dudi tén bai bao 1a tén tac gia khong viét chiic danh va hoc ham, hoc vi. NEu cé nhiéu tac gia lam
viéc G cac cd quan khac nhau thi tén téc gia dugc danh s (2+) & phia trén. D&u hoa thi (') chi tac gia lién
hé, dugc viét § cudi trang dau tién clia bai bao.

Tom tit

Tom tat bang tiéng Viét va tiéng Anh. Néu dugc muc dich, phudng phéap nghién clu chinh, két qua
nghién ctu va két luan chi yéu. Tl khoa bang ca tiéng Viét va tiéng Anh theo thi ty alphabet. Chi s6
phan loai (theo hudng dan).

Dan nhap/dat van dé
Dinh nghia van dé; tém Iugc vdn dé nghién cliu da dudc cdng bd trong va ngoai nudc, néu muc tiéu

nghién cuu \(a gidi thich sy Iua‘chon dé tai va muc tiéu nghién ctiu dé thay dudc tinh thai su, tinh khoa
hoc va su can thiét cla van dé nghién cuu.

Ddi tugng va phuong phap

Déi tugng nghién clu can trinh bay tiéu chuén Iya chon, déc diém déi tugng nghién cuu.

Phuong phap nghién cuiu can néu rd cach tiép can nghlen clu, loai hinh nghién cuu, phuong phap
do ludng, cong thic tinh ¢d mau, phuong phap xG ly s6 liéu, md ta ky cac ky thuat tién hanh trong
nghién clu; cac quan diém, lap luan, y kién tranh luan, cac dan ching...

Két qua

Trinh bay day du, khach quan cac két qua thu dugc sau nghién cuu, cac két qua nay phai phuc vu
cho muc tiéu nghién cuu. Cac s6 liéu phai chinh xac va khép véi nhau. )

Phan k&t qua nghién ctiu chi trinh bay cac k&t qua nghién ctiu cla dé tai, khéng giai thich, so sanh
va ban luan.
Ban lugn

ChU yé&u ban luan céc van dé lién quan dén muc tiéu dé tai.

Nhan xeét, danh gia mot cach khach quan cac k&t qua nghién cuiu, c6 so sanh véi cac tac gia khac
dé khang dinh ho&c phl dinh nhiing hiéu biét da c6, qua dé néu dugc nhiing diém mdéi va déng gép

cla dé tai.
Dy bdo hudng nghién ciu tiép va kha nang tng dung céc két qua nghién cliu vao thuc tién.

Kétluan

Néu két qua nghién ctiu chli yéu clia dé tai c6 tinh khai quat lién quan dén muc tiéu nghién ctu, dé
xuat cac van dé tiép tuc nghién cuu.
Chi thich va tai liéu tham khdo
Chu thich dugc danh s6 theo thy tu xudt hién (2 ) va dugc trinh bay ngay & cudi trang viét (footnote).
Céc tai lieu tham khao dugc danh s6 theo thi tu xuat hién dé chi dan chung dugc trich dan & géu trong
bai bao. S6 thi ty dugc danh trong ngoac vudng, vi du: [3] véi 1 hodc [2, 5, 7-9] v6i nhiéu s6 chi dan.
| Téc gia (N&m xudt ban), “Tén tai liéu dugc trich dan”, Tén nguén, tap (s6), pp<trang dau-trang cu6i>|
Téc gid: la tac gid/cac tac gia cla tai liéu dugc tham khao, trich d~§n.
N&m xuat ban: ndm xuét ban cla tai liéu dugc tham khdo, trich dan.
Tén tai liéu dugc trich dan: 1a tén bai bao, chuang/phan sach.. .
Tén ngudn cé thé 1a tén tap chi, tén séch, hay tén tai liéu goc cla tai liéu dugc trich dan (phan nay dugc
in nghiéng).
Tap (s6): danh cho nguén trich 1a tap chi, sach hodc cac xuat ban phdm khéc (phan nay in dam).
Trang dau-trang cudi la s6 thii ty cac trang phan anh ndi cu tri cla tai liéu dugc trich dan trong tai liéu
nguoén.
Chu y: néu co 2 2 tai liéu tham khao do cling 1 tac gia/nhém tac gia, cung nam cong bo, thi céc tai liéu
tham khao nay can dugc danh d&u a, b.. sau nam xuét ban (vi du: 1986a).
_ Né&u c6 mot s tai liéu tham khéo trong ciing 1 bai béo dugc trich dan c6 s6 trang khéac nhau thi can trich
dan thém sé trang, vi du: Kitchen (1982, p 39).

Cac yéu cau khac

- Bai viét knong dat yéu cau, Toa soan khong tré lai ban thao.

- Bai viét chi dudc dang khi phan bién nhan xét vé chét Iugng bai bdo dong y cho dang.

- Ban quyén: tac gid dong y trao ban quyén bai viét (bao gdm ca phan tom tat) cho Ban Bién tap
Tap chi.

PHAN LOAI LINH VUC KHOR HOC

AAAAAAAAA
CP®NDO W=

2.1.

1.Khoa hoc tu nhién
Toan hoc va théng ké
Khoa hoc may tinh va théng tin
vatly
Héa hoc
Khoa hoc trai dat va méi trudng
Khoa hoc sy song
Khoa hoc nano
Khoa hoc tinh todn
Cac linh vuc khéac cta khoa hoc tu
nhién

2. Khoa hoc ki thuat va cong nghé
Ky thuat dan dung: ky thuat kién
tric; ky thuat xay dung; ky thuat
két cdu va do thi; ky thuat giao
théng van tai; ky thuat thuy Igi; ky
thuat dia chat céng trinh
Ky thuat dién, ky thuat dién t0, ky
thuat thong tin
K§ thuat ca khi, ché tao may
Ky thuat hoa hoc
Ky thuat vat liéu va luyén kim
Ky thuét y hoc
Ky thuat méi trudng

. Cdng nghé sinh hoc cdng nghiép

. Cong nghé nano
. Ky thuat thuc phdm va dé udng

. Céc Iinh vuc khac cua khoa hoc
ky thuat va cong nghé

3.Khoa hoc y - duge

. Y hoc cd s6
.Y hoc lam sang
.Y hoc du phong

Dugc hoc

. Céc linh vuc khac ctia Y - dugc hoc

4. Khoa hoc nong nghiép

. Tréng trot
. Chan nuoi
. Thay

Lam nghiép

. Thly san
. €bng nghé sinh hoc trong néng

nghiép, thly sén
Céc linh vuc khac ctia khoa hoc
ndng nghiép

. Tam ly hoc

Kinh té€ va kinh doanh
Khoa hoc giao duc

. Xahdi hoc

Phap luat
Khoa hoc chinh tri

. Dia ly kinh t€ va xa hoi
. Théng tin dai chiing va truyén thong

Lich st va khao ¢ hoc
Ngén ng( hoc va van hoc

. Triét hoc, dao dUc va ton giao

. Nghién ctiu vé khu vuc va quéc té

. C4c linh vuc khéac cla khoa hoc xa
hoéi va nhan van




TAP CHi KHOA HOC VA CONG NGHE VIET NAM

Vietnam Journal of Science and Technology - MOST
Volume 62 - Number 12 - December 2020

Pinh gia khad ning cim @ng ting sinh va bdo vé da ciia astaxanthin
trude nhirng diéu kién bét lgi in vitro va in vivo.

T6 Minh Quén, Trin Quang Diéu, Ta Nguyén Ai Trinh, Tran Thi Kiéu
Duyén

P4nh gia tinh huéng dich ciia phitc hé nano curcumin gin axit folic téi
té bao biéu hién thu thé folate.

TrAn Thi Ngoc Huyén, Bui Thi Thu Ha, B3 Dic Quang, Lé Thi Thu
Huong, Pham Thi Thu Huong

Panh gia kha ning phin loai ciia ving gen ITS-rDNA d6i voi loai
Hoang lién 6 ré 14 day (Mahonia bealei (Fortune) Pynaert) cia Viét
Nam.
Nguyén Thi Phwong Trang, Vii Thi Hué, Nguyén Hing Manh, Bui Vin
Thanh

Xéy dung dic diém vi hoc va mi vach ADN phuc vu dinh danh ciy cam
thio P4 Bia.

Théi Hong Ping, Hoang Xuin Lam, Bui Ngoc Duy, Huynh Kim Quyén,
Duong Nguyén Xuén Lam, Huynh Thi Hong Phuong, Trin Thi Van Anh

Hiéu qui cia dich chiét thye vat dé kiém soat nim Pyricularia grisea
gy bénh dao 6n trén lia trong diéu kién in vitro.

Pham Thi Thu Ha, Nguyén Thi Ngoc Tram, Chau Thanh Tréic, Nguyén Thi
Bao Tran, Vo Hoang Kha

Anh huéng ciia nhiét d, pH va méi truomg nudi ciy dén sinh trwéng
phat trién ciia chiing nim so (Pleurotus sp.) FH va PN20.

Nguyén Huy Thuén, Ta Thi Hug, Bui Huong Lan, Vii Thi Khanh Linh,
Pham Thij Théu, B3 Tuin Anh, Nguy&n Thi Bich Thiy, Nguyén Vin Giang

Két qua khio nghiém 5 giéng bo trong nwéc & thoi ky kinh doanh tai
Mgéc Chéu - Son La.
Nguyén Vin Lam, L& Tit Khuong, Nguyn Phwong Tung

Xac dinh lidu lwgng bén dam, l4n va Kali thich hep cho gidng bo Booth
7 giai doan kinh doanh trén d4t bazan tai tinh Pik Lik.
Nguyén An Ninh, Trinh Ptrc Minh, Phan Vin Tén, Nguyén Héc Hién

Anh hwéng ciia phwong phap tiém FSH (Follicle - stimulating
hormone) dén hi¢u qua giy rung trirng nhiéu trén dé sira Saanen.
Nguyén Khanh Van, Quan Xuin Hitu, Phan Trung Hiéu, V@i Thi Thu
Huwong, Hoang Thi Au, Pham Thi Kim Yén, D3 Chién Théng, Pham Doan
Lan

Nghién ciru lién két trén toan h¢ gen (GWAS) vé kha ning chuyén hoa
duwdng tir rom ra ciia ciy laa.

Duong Xuén Ta, Nguy&n Thi Hudng, Lé Thi Thanh, Nguy&n Thé Duong,
Simon McQueen Mason, Claire Halpin

Nghién ctru lwu giir in vitro ngudn gen khoai médn so ban dia Colocasia
esculenta (L.) Schott.

Vi Thi Xuin Thuy, Vii Thi Ny, Phayvong Duangngeun, Trin Thi Mg,
Trn Thi Hong Xuén
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Determining the ability of astaxanthin to induce proliferation and
skin protection from harmful environmental factors in vitro and in
vivo.
Minh Quan To, Quang Dieu Tran, Nguyen Ai Trinh Ta, Thi Kieu Duyen
Tran

Evaluation of the target effect of folic acid conjugated nano curcumin
system on cells highly expressed folate receptors.

Thi Ngoc Huyen Tran, Thi Thu Ha Bui, Duc Quang Do, Thi Thu Huong
Le, Thi Thu Huong Pham

Assessment of classification ability of ITS-rDNA region on Mahonia
bealei (Fortune) Pynaert in Vietnam.

Thi Phuong Trang Nguyen, Thi Hue Vu, Hung Manh Nguyen, Van Thanh
Bui

Plant anatomy and the DNA barcode for identification of Cam Thao
Da Bia.

Hong Dang Thai, Xuan Lam Hoang, Ngoc Duy Bui, Kim Quyen Huynh,
Nguyen Xuan Lam Duong, Thi Hong Phuong Huynh, Thi Van Anh Tran

Efficacy of plant extracts to control Pyricularia grisea fungus causing
rice blast in vitro.

Thi Thu Ha Pham, Thi Ngoc Tram Nguyen, Thanh Truc Chau, Thi Bao
Tran Nguyen, Hoang Kha Vo

Effects of temperature, pH, and cultural media on the growth of
Oyster mushroom (Pleurotus sp.) FH and PN20.

Huy Thuan Nguyen, Thi Hue Ta, Huong Lan Bui, Thi Khanh Linh Vu, Thi
Theu Pham, Tuan Anh Do, Thi Bich Thuy Nguyen, Van Giang Nguyen

A study on the adaptability of locally cultivated varieties of avocado
in bearing period in Moc Chau, Son La.
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