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MUC LUC
NGUYEN THI THUO, VO CONG THANH, LE VAN HOA. Khao
sat ddc diém nong hoc ctia mét s6 dong lda nép dugc chon tao
theo huong ctmg cay chong d6 nga phuc vu cho san xuat
PHUNG THI HAI HUYEN, BIEU THI MAI HOA. Anh huéng ciia
NaCl dén kha nang ndy mam, sinh trudéng va mot so6 chi tiéu hoa
sinh 5 dong/giong lua
KHUC NGQC VY, PHAM PHUOC NHAN. Ting cuong kha nang
chiu mén ctia lda OM4900 giai doan ma béng calcium silicate
NGUYEN THI HUYEN, POAN VAN TU, NGUYEN THI THUY,
NGUYEN QUANG THACH. Hién tuong mat mau xanh ctia 14 rau
mong toi (Basella Alba L) trong thdy canh va bién phap khac
phuc bang bé sung Fe-EDTA
NGUYEN THI Y THANH, VO MINH THU’, HO DAC AN. Anh
hudng ctia phan bon NPK dén chi tiéu sinh hoéa ctia 14 va nang
suat, pham chat qua cua giong bi dao chanh F1 TN61 (Benincasa
bJSplda (Thunb.) Cogn.)
TRAN KHANH VAN, PAO THI HU’O'NG LE HAI DANG. Nghién
ctru 4anh hudng ctia phan hiru co vi sinh Song Gianh va ché phidm
DHL2 dén mot s6 chi s6 sinh ly - héa sinh & rau cai ngong
NGUYEN THI PHUONG DUNG, PHAM TUAN ANH, POAN THI
GIANG, TRAN ANH TUAN. Anh huéng salicylic acid tién xtr ly
hat giong dén kha nang ndy mam va mot s6 dac diém cau truc 14
dua chuot trong diéu kién han
HOANG THI KIM H(A)NG,~ VO THI MAI HUONG, NGUYEN THI
QUYNH TRANG, NGUYEN THI TUONG VY, PANG THANH
LONG. Tao dong va xac dinh trinh ti gen ma hoéa ribulose-1,5-
bisphosphate carboxylase (rubisco) & cdy Mesembryanthemum
c1ysta]]1num (Ice plant)
NGUYEN KHAC HU’NG TRAN THI LOAN, VU THI MY,
NGUYEN THI THU HIEN, PHAM BICH NGOC. U’ng dung DNA
Barcode trong dinh danh cay téi & tinh Ha Giang va budc dau
khao sat kha nang tai sinh cay téi thong qua mo seo tir 1at cit phoi
NGUYEN MINH LY VO CHAU TUAN NGUYEN THI NHU
THAO. Anh huoéng cta chat diéu hoa sinh truéng dén su phat sinh
callus tir bao phan muép dang (Momordica charantial.) in vitro
TRAN THI THANH HUYEN, LE THI THUY, LE THI HONG
GIANG. Mot so bién d6i sinh hoéa theo tudi phat trién va thanh
phan dinh dudng ctia qua chanh leo tim (Passiflora edulis Sims)
trong tai Nho Quan, Ninh Binh
DUONG TAN NHUT, PHAM THI SUONG, TRAN TIEU HANG
PO MANH CU’O’NG HOANG THANH TUNG, VU QUOC LUAN,
VU THI HIEN, NGUYEN BA NAM. Nhan nhanh chéi cay hong
mon (Anthurium andreanum ‘Tropical’) thong qua nuéi cay PLB
PHAN MINH PAT, NGUYEN THI NHA. Panh gia da dang di
truyén cac giong mai vang (Ochna integerrima) bang chi thi RAPD
PHAM THI PHUONG THAO, LE VAN HOA, LAM THI MUQ],
NGUYEN THI KIM NGAN. Anh huong ctia naphthalene acetic acid
(NAA) dén chat luong canh gidm cay bong trang do (Ixora
chinensis1.) va cay dam but kép h()ng (Hibiscus rosa-sinenis1.)
PO PUC THANG LE DU’C TUAN BUI MINH TRI NGUYEN
THI HUYEN TRANG, TRAN TRONG TUAN PO DANG GIAP.
Anh huéng cua dich chiét ndm men va peptone lén su sinh truong
cta cay lan gdm (Anoectochilus roxburghii) in vitro
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PANG VAN KHAI, NGUYEN THI NHA, VU THI HUYI::N
TRANG. Lua chon, thiét ké, thir nghiém va tmg dung mot s6 mdi
nhim khuéch dai cic vung trinh tu tiém niang dé nhan dién cac
loai lan hai (Paphiopedilum) Viét Nam

LE VAN TRONG. Anh hudéng ctia molypden (Mo) dén kha nang
chiu han ctia mot s6 giéng dau co ve & giai doan cay con

150) TIEN VINH, MAI THI PHUONG HOA, TRAN VAN MINH
NGUYEN QUANG THACH. Nhan giong cay dau nai (Plukenetia
volubilis L.) bang ky thuat nuoi cdy choi dinh

VUONG THI THU TH[jY, NGUYEN VAN MA. Anh huéng cua
thiéu nuéc & cac thoi ki sinh trudng téi ham luong prolin, su sinh
trudng, nang suat va pham chat dau Ha Lan

SULINET SING BUNHUONG, TRAN NGOC TOAN, NGUYEN
PINH SAN, MAI VAN CHUNG. Anh hudng cta vi khuén lam
Nostoc calcicola HN9 d6i voi stress “oxy hoa” & cay dau xanh
(Vigna radiata (1) R. Wilczek cv. BX208)

VU TIEN DUNG, VU PINH CHINH. Anh huong ciia cong thic
phan bén lén sinh truéng va nang suat dau twong hé thu trong
trén dat Gia Lam - Ha Noi

TRAN THI THUY, NGUYEN PHUC PAT, TRAN THI THANH
HUYEN. Hoat do enzyme noéi sinh va ham luong mot s6 yéu to
dinh duong trong giai doan ndy mam sém ctia vimg den
Campuchia va vimng trang V6 (Sesamum indicum)

LE THI THUY, DANG THI KIM THUY. Anh huéng ctia chat didu
hoa sinh trudong thuc vat lén kha niang nhan chéi va tao ré cay
Thuwong luc (Phytolacca americanal..)

PHAN VAN TAN, NGUYEN HOU KHAL Nghién ctu anh huong
ctia ché do che sang va phan bon dén sinh trudng, nang suat cay
Sam d4 (Curcuma sp.) trong tai Buon Ma Thuot, tinh Dak Lik
NGUYEN THANH HUYEN, NGUYEN THI THUY HANH,
NGUYEN HUY THUAN, NGUYEN XUAN CANH. Nghién ctu
tach dong, biéu hién va tinh sach protein ERFS tit cay Arabidopsis
t]zabana trong vi khuan Escherichia coli

TRAN TRONG TUAN NGUYEN THI THU HANG NGO NHUT
DANG, TRINH THI ~HU’ONG, NGUYEN THI DU’QC, DANG THI
KIM THUY, NGUYEN THI HUYEN TRANG, PO PANG GIAP.
Cam tng tao mo seo tir 14 va nuoi cdy huyén phu té bao cay Ba
bénh (Eurycoma longifolia)

NGUYEN THI TUONG VI, NGUYEN THI ANH, NGUYEN LE
THAO TAM. Nuoi cdy phoi dira sap bang phuong phap 7n vitro

LE THI THU HANG, BUI MINH TRi, HA THI LOAN. Anh huéng
ctia nong do naphthalene acetic acid, benzyl adenine va tuéi cay
dén kha nang ndy choi, sinh truéng va ra hoa cta lan Dendrobium
White 5N

NGUYEN VAN VINH, TRAN HONG ANH, BUI MINH TRi, BUI
VAN LE. Panh gia kha nang htu thu ctia hai muoi té hop lai ciia
lan Dendrobium mini

NGUYEN TRUONG GIANG, DUONG HOA XO, HUYNH HUU
PUC. Nghién cttu tng dung chi thi DNA Barcode dé xac dinh loai
lan thach hoc tia (Dendrobium officinale)

HUYNH HUU PUC, VO THANH HUY, HA THI LOAN, DUONG
HOA XO. Nhan nhanh gidng lan Dendrobium Caesar White bing
ky thuat nuoi cay 16p mong té bao
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KHOA HOC CONG NGHE

ANH HUONG CUA VI KHUAN LAM Nostoc calcicola
HN9 B0I Va1 STRESS “0XY HOA” O CAY BAU XANH

(Vigna radiata (L.) R. Wilczek) BDX208
Sulinet Sing BunHuong !, Trdn Ngoc Toan?, Nguyén Dinh San?, Mai Van Chung 2

TOM TAT

Chung vi khuin lam (VKL) Nostoc calcicola HN9 & pha suy vong da gay stress “0xy héa” & giong dau xanh
(Vigna radiata (L.) R. Wilczek) DX208 trong giai doan cy co 114 kép ba truéng thanh voi su biing né vé ham
luong goc tu do superoxide (0,™) va hydrogen peroxide (H,0,) noi sinh. Trong 14 bi stress, hé thong chéng
oxy héa da duoc cadm tng véi su gia tang manh mé hoat d¢ cta cac enzyme chéng 6xy hoéa (superoxide
dismutase-SOD, catalase-CAT, ascorbate peroxidases-APX va polyphenol oxidase-PPO). Hoat dong cta cac
enzyme chéng 6xy hoa da lam gidm ham lugng O, va H,0, trong giai doan cay co 3-6 14 kép ba, gép phan
kiém soat stress “0xy hoa” & cac té bao 14. Tréi lai, xtt ly N. calcicola HN9 & pha can bang khong gay stress
“oxy hoa” &1a dau xanh bX208; do d6, trong cac ciy dau xanh nay, ham lugng cac dang 6xy hoat héa O,™ va
H,0, duy tri & muc thap, gia ting ham luong axit ascorbic va hoat do ciia SOD va APX, nhung chua c6 anh

hudng ro rang dén biéu hién ctia phenol téng so va cac enzyme CAT, PPO.
T khéa: Chat chong 6xy hoa, dau xanh DX208, Nostoc calcicola HNY, stress “0xy hoa’, vi khuan lam.

1. DAT VAN BE

Vi khudn lam (VKL) 1a sinh vat nhan so cé vai
tro quan trong trong san xuat nong nghiép. Ching
duoc biét dén 1a c6 kha ning dinh tiét ra cac hoat
chat 12 hooc-mon thuc vat hay enzyme diéu hoa trao
déi chat [1], mot s6 khac lai ¢ kha ning khang vi
khuén, virus, ndm bénh [2]. Nhiéu ching/loai VKL
da duoc nuoi thu sinh khéi & pha can bang (giai doan
VKL dat sinh khéi cao) dé khai thac, tng dung
nhimng loi ich trén. Tuy nhién, vao cudi thoi ky sinh
truong (pha suy vong), VKL chét lam gia ting cac
san pham phan hty nhu axit hitu co, ethanol.... ¢
tinh doc doi voi thuc vat [3]. Sinh khoi VKL & pha
suy vong, néu tac dong lén cay trong, c6 thé lam
giam strc song hay gay chét doi voi t€ bao, tac dong
bat loi dén doi song ctia cay.

O trang thai binh thuong ctia t€ bao thuc vat, cac
dang 6xy hoat héa nhu hydrogen peroxide (H,0,),
goc tu do superoxide (0,™) luon duoc sinh ra mot
lwong nhat dinh dé tham gia nhitng phan tng tu bao
veé trudc cac yéu to moi truong bat loi [4]. Tuy nhien,
khi ham luong H,0, va O,* cao thuong gy stress
“oxy hoa” gay nén nhimg t6n thuong cho té bao nhu
r6i loan tinh thdm ctia mang, bién tinh lipid, protein,
axit nucleic..., thAm chi lam chét té€ bao [5]. Dé kiém
soat stress “0xy héa”, trong co thé thuc vat luon ton
tai co ché kiém soat sinh téng hop cac dang 6xy hoat
hoa, d6 1a he thong chong o6xy hoa véi su tham gia
clia cac hoat chat 1a axit ascorbic, cac hop chat

' S¢ Nong nghiép Huaphanh, Lao
2 Truong Dai hoc Vinh,Viét Nam
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phenol, flavonoid va cac enzyme nhu superoxide
dismutase-SOD, catalase-CAT, ascorbate
peroxidases-APX, polyphenol oxidase-PPO. Hoat
dong cua cac thanh phan nay duy tri sinh téng hop
H,0, va O,* dt ham luong dé tham gia co ché phong
vé clia cay trong, dong thoi han ché doc tinh cta
chung doi voi té bao.

Muc tiéu nghién ciru: danh gia tac déng cta sinh
khoi VKL Nostoc calcicola HN9 thu & pha can bing
va pha suy vong d6i véi sinh t6ng hop cac dang oxy
hoat héa va biéu hién ctia cac chat chong oxy hoéa &
14 dau xanh BX208 (Vigna radiata (I.) R. Wilczek)
trong thoi ky cay sinh truéng phat trién sinh duong
(trude khi ra hoa).

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vatlieu

Giong d@au xanh duoc st dung trong nghién ctru
nay la bX208. Hat giong duoc cung cap boéi Trung
tam giong Cay trong tinh Nghe An.

Chtng VKL dung dé xt ly tréen dau xanh DX208
la Nostoc calcicola HN9 duoc phan lap tir dat laa,
nhan nuoi thuan khiét, thu sinh khéi tai phong thi
nghiém Tao, Truong Pai hoc Vinh.

2.2. Phuong phap nghién ctru

221 Chudn bi dich VKL

Ching N. calcicola HN9 duoc nuéi trong moi
truong BG11 khong dam, pH 6.5, v6i diéu kién nhiét
do 27+2°C, cuong do chiéu sang 110-130 uM
photon.m?s?!, thoi gian chiéu sang 14 gio lién
tuc/ngay. Sinh khéi duoc thu vao ngay thir 24-25 khi
VKL & pha can bang va ngay thtt 29-30 khi VKL & pha
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suy vong. Dich huyén phu1 chita VKL duoc ly tam loai
bo toan bo moi truong nuodi dé thu sinh khéi. Sinh
khoi twoi VKL duoc pha voi nude cat tiét trung thanh
cac dung dich c6 néng do 1a 0,1, 0,3 va 0,5 gam/lit
(g.L'Y) dé xtt ly trén dau xanh.

22.2 Bo'tri thi nghiém

Hat d4u xanh giong duoc ngam 4 gio, hat duoc @
trong cac dia Petri c6 dt do 4m, dat trong toi & nhiét
do 23-25°C. Sau 48 gid 1, nhimg hat ndy mam tot
duoc Iua chon dé trong trong dung dich dinh duong
Hoagland véi diéu kién nuoi cay: 27+2°C, do am 70-
75%, cuong do anh sang 110-130 uM photons.m?.s?
voi chu ky 12 gi¢ chiéu sang /12 gio t6i.

Thi nghiém duoc thuc hién voi 07 cong thic
(CT) khac nhau:

+ CT1 (d6i chtimg): xtt ly cay dau xanh béi nudc cat 2
lan.

+ CT2: xtt Iy cay dau xanh bdi dich VKL & pha can
bang, nong do 0,1 g.L'*

+ CT3: xit Iy cay &au xanh bdi dich VKL & pha can
bang, nong do 0,3 gL

+ CT4: xtt Iy cay dau xanh boi dich VKL & pha can
bang, néng d¢ 0,5 g.L!

+ CT5: xtt Iy cay dau xanh béi dich VKL & pha suy
vong, nong do 0,1 g.L!

+ CT6: xtt Iy cay dau xanh bdi dich VKL & pha suy
vong, nong do 0,3 g.L!

+ CT7: xtt Iy cay dau xanh béi dich VKL & pha suy
vong, nong d¢ 0,5 g.L!

Sau khi trong 10 ngay, cac cay dau xanh DX208
duoc xtt Iy riéng ré voi 07 dung dich theo cac CT noi
trén. Cac dung dich duwoc phun dudi dang suong mu
voi lwong phun 1 mL/14.

L4 dau xanh duoc thu lan dau vao thoi diém
trudce khi phun dich VKL (ngay thit 10 sau trong) va
cac lan tiép theo khi cay ¢ giai doan V1 (14 kép ba
dau tién mé rong), V3 (co6 3-4 14 kép ba hoan chinh)
va V5 (co 5-6 14 kép ba hoan chinh). Trong mdi CT,
Iva chon ngau nhién 10 cay dé thu mau. La dau
xanh duoc thu c4n than, tranh bi rach hay tén
thuong, sau d6 duoc c6 dinh bing nito 16ng dé phan
tich cac hoat chat va enzyme chong 6xy hoa. Ham
luong H,0, va O, dugc phan tich trén mau 14 tuoi.

2.2.3. Phuong phap phan tich

a. Ham luong cac dang oxy hoat hoa

Ham luwong goc te do O,* trong 14 dau xanh
duoc xac dinh theo phuwong phap cia Doke (1983)
[6] thuc hién trén may do mau quang phé UV-Vis
CARY 60 (hang Agilent, My) két néi may tinh co6
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phan mém Agilent Cary WinUV 5.0 dé phan tich phd
hap thu.

Chi tieu H,0, trong 14 dau xanh dugc xac dinh
bang phuong phap ctia Becana et al. (1986) [7] trén
hé thong do mau quang phé UV-Vis CARY 60 két noi
may tinh cai dat phan mém phan tich phd.

b. Dinh Irong cdc chat chong oxy hoa

Ham luong axit ascorbic, phenol téng s6 tuong
tng dugc phan tich theo cac phuong phap caa
Kampfenkel va cong su (1995) [8], Mechikova va
cong su (2007) [9]. Don vi tinh cta cac chat 1a
miligam/gam 14 tuoi (mg.g'FW).

¢. Hoat do céc enzyme chong oxy hoa

Hoat d6 enzyme superoxide dismutase (SOD)
duoc phan tich biang phuong phéap ctia Beauchamp
and Fridovich (1971) [10], enzyme catalase (CAT)
duoc xic dinh theo phuong phap cta Chen et al.
(2000) cai tién [11], hoat d0 enzyme ascorbate
peroxidase (APX) duoc phan tich theo phuong phap
cia Cao et al. (2004) [12], hoat &0 enzyme
polyphenol oxidase (PPO) xic dinh theo phuong
phap cuaa Vital et al. (2008) [13]. Pon vi hoat 6 ctia
cac enzyme la nanokatal/miligam protein (nkat.mg!
protein). Ham luong protein duoc xac dinh theo
phuong phap cta Bradford (1976) véi chat chuén 1a
bovine serum albumin (Sigma-Aldrich) [14].

Cac noi dung nghién ctru duogc thuc hién trong
nam 2016 tai phong thi nghiém Sinh ly thuc vat,
Truong Dai hoc Vinh.

224 Xt ly so licu

Thi nghiém duoc lap lai 5 1an. S6 liéu xtt Iy bang
toan thong ké trén phan mém IRRISTAT 5.0. Su sai
khac gitta gid tri trung binh clia cic nghiém thic
duoc danh gia theo phan tich ANOVA & mittc y nghia
P<0,05. Cac biéu dd6 duwoc veé trén phan mém
OriginPro 8.0, thé hién gi4 tri trung binh va sai so
chudn méi nghiém thic ctia cac chi sé nghién ctru.

3. KET QUA NGHIEN CUU VA BAN LUAN

3.1. Anh huéng cia N, calcicola HN9 d6i véi sinh
téng hop c4c dang 6xy hoat héa trong 14 dau xanh
bX208

Trong cay dau xanh xt ly béi dich VKL N,
calcicola HN9 & pha suy vong, ham luong goc tu do
0, cam tmg ting manh mé va dat cao dinh & giai
doan V1; luong O, sinh ra ty lé thuan voi nong do
tac dong ctia VKL va sai khac c6 y nghia thong ké
gifra cac cong thic xit ly & mic y nghia P<0,05. Sau
khi gidm xuong & cac giai doan V3 va V5, ham luong

NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 12/2017
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0, it thay d6i va khong co sai khac giita cac cong
thitc nong do VKL (4inh 1).

Ham luang O; (A, mg 'FW)
W

: |
14

: |
o s 1
Truooxuly  Giai doan V1 Gimi daan V3 Giai doan VS
thod gian

Hinh 1. Bién d8i ham lugng superoxide (O,") trong
14 dau xanh DX208

Trai lai, goc tw do O, trong cac cay dau xanh xt
Iy béi dich VKL & pha can bang it bién déi, nhung
cao dinh dat duoc c6 tri s6 thap hon rat nhiéu. Him
luong O, cao nhat trong giai doan V1 & cong thic
nong do VKL 0,3 g.L'! (2,18 As.g? FW), chi dat 46,54
% so voi tri s6 cao nhat ctia chi s6 nay trong cay xit ly
bdi VKL & pha suy vong (4,45 Asg,.g' FW). Trong cac
giai doan V3 va V5, O, it thay déi va khong c6 sai
khac c6 y nghia (P>0,05) gitta cic cong thic thi
nghiém cting nhu gitta cac thoi diém nghién ctu.

Ham luong H,0, (uM.g" FW)

L
4 1
24 7o
ol R

T
Truocxuly  Giai doan V1

T
Giai doan V5
thoi gian

Hinh 2. Bién d6i ham lwong hydrogen peroxide
(H,0,) trong 14 d4u xanh PX208

Tuong tu O,", duéi anh hudng ctia dich VKL &
pha can bing, ham luong H,O, trong 14 dau xanh it
bién déi trong suédt qua trinh nghién ctru. Chi s6 nay
trong cac giai doan V3 va V5 cao hon so véi cac cong
thac xt Iy dich VKL & pha suy vong (Ainh 2). Trong
cac cong thuc nong do VKL & pha suy vong, chi so
nay ting nhanh, ciing dat cao dinh trong giai doan
V1, sau d6 giam manh. Lwong H,0, téng hop nhiéu
khi cay dau xanh duoc xtt Iy béi dich VKL c6 nong
d6 cao va nguoc lai. Ham luong H,0, cao nhat (13,27
uM.g! FW) dat duoc & cong thic néong do VKL 0,5
g.L'' trong giai doan V1, cao hon 3,07 1an so voi doi
ching (4,56 uM.g* FW).
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Stress “oxy hoa” 1a hién twong xuit hién trong
co thé sinh vat khi c6 su mat can bang trong viéc
téng hop cac dang 6xy hoat héa voi hoat dong cta
cac chat chong oxy hoa, dudi tac dong caa dich chiét
VKL & pha suy vong, su gia ting manh mé sinh téng
hop cac dang 6xy hoat hoéa O,*, H,0, trong 14 dau
xanh PX208 & giai doan V1 1a biéu hién co ban cta
stress “0xy héa”.

3.2. Anh huéng ciia N. calcicola HN9 d6i vé6i cac
chit chéng 6xy héa trong 14 cay dau xanh DX208

3.2.1. Sinh tong hop axit ascorbic trong l4 dju
xanh PX208

Axit ascorbic (vitamin C) 1a chat chong 6xy hoa
quan trong noéi sinh ctia nhiéu loai thuc vat véi vai tro
chit dao 1a ngan chan hoac lam cham qua trinh 6xy
héa cac chat trong té bao. Tac dong cta dich VKL N.
calcicola HN9 da gay nhimg bién d6i khac nhau
trong qua trinh sinh téng hop axit ascorbic & 14 xanh
bX208 (Hinh 3).
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Hinh 3. Anh huéng ciia N. calcicola HN9 déi voi ham

leong axit ascorbic trong 14 ¢au xanh DX208

O cac cay dau xanh xt ly boi VKL & pha can
bang, ham luong ctia axit ascorbic da tang trong suét
qua trinh nghién ctru va dat gia tri cuc dai & néng do
0,3 g.L''. Ham luong cao nhat (2,79 mg.g' FW) dat
duoc trong giai doan V1, tuong tng cao hon 1,82 lan
so voi d6i chimg va 2 1an so voi trude khi xir Iy VKL.
Trai lai, ham luong axit ascorbic trong tit ca cac
cong thire xit Iy boi VKL & pha suy vong it bién déi va
sai khac khong c6 y nghia so v6i déi ching (P>0,05).

3.2.2. Sinh tong hop phenol tong sé trong 14 dju
xanh DX208

Phenol téng s6 12 mot nhém lén bao gém cac
chat hitu co 1a phenol va dan xuit cta ching. Cac
hop chat phenol trong co thé thuc vat c6 nhiéu tac
dung nhu chéng oxi hoa, khang viém, khang khuén,
chong di tmg. Trong nhiéu loai thuyc vat, phenol co
tac dung chong oxi hoa rat ro rét va manh hon nhiéu
S0 v6i axit ascorbic.
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Duéi tac dong cua dich N. calcicola HN9, ham
lwong phenol & giai doan V1 khong bién ddi nhiéu
khi tac dong VKL & pha can bang, tuy nhién & pha
suy vong ham luong nay lién tuc tang theo nong do
ctia VKL, dat gié tri cuc dai & nong @6 0,5 g.L'* (4,90
mg.g' FW), tang 1,17 lan so véi doi ching va 1,20 lan
so voi khong st dung VKL. Sau d6, dudi tac dong cta
2 loai dich VKL, ham luong phenol déu giam dan &
cac cong thuc thi nghiém, ham luong thdp nhat dat
duoc & giai doan V5 da giam 1,28 lan so véi doi
ching.
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Hinh 4. Anh huong ctia N, calcicola HN9 d6i véi ham
luong phenol tdng s6 trong 14 dau xanh PX208
3.3. Anh huéng ctia N, calcicola HN9 d6i véi cac
enzyme chdng 6xy héa trong 14 dau xanh X208
3.3.1. Enzyme superoxide dismutase (SOD, EC
115.11)
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Hinh 5. Bién d6i hoat d¢ enzyme superoxide

dismutase (SOD) trong 1a ¢au xanh X208

Khac v6i biéu hién ctia SOD trong cong thirc doi
chimg 1a thay d6i khong nhiéu (14,55-17,48 nkat.mg’
Iprotein), hoat do enzyme nay trong 14 dau xanh
bX208 & cac cong thirc xir Iy VKL da c6 nhimg bién
dong khac nhau (Aunh 5).

Hoat ¢6 SOD trong 14 dau xanh xir Iy béi VKL &
pha can bang dao dong khong nhiéu & giai doan V1,
tang nhanh va dat cao dinh & giai doan V3. Sang giai
doan V5, hoat do SOD & ca ba cong thic nong do
VKL déu giam nhe.

Trong khi d6, dich VKL & pha suy vong da cam
ung manh mé doi voi SOD tir giai doan V1. Hoat do

Truoo xu ly  Giai doan W1
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enzyme nay tang nhanh, dat gia tri cao nhat (27,59
nkat.mg'protein) & giai doan V3 v6i néng do tac
dong 0,3 g.L'!, cao hon 1,71 1an so voi doi ching
(16,09 nkat.mg'protein) va 3,26 lan so voi truéc khi
xtt Iy VKL (8,46 nkat.mg'protein). Trong tit ca cac
thoi diém nghién ctu, hoat do SOD lu6n cao hon so
voi cac cong thire xit Iy VKL & pha can bang va déi
ching.

La enzyme chuyén hoa O, thanh H,0, va O,,
hoat do cao ciia SOD da gép phan lam giam dang ké
luong ctia O, nédi sinh trong la dau xanh DX208,
déng thoi duy tri luong goc tu do nay & mitc thap
trong giai doan V3+V5 clia cdy dau xanh DX208
(hunh 1).

3.3.2. Enzyme catalase (CAT, EC 1.11.1.6)
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Hinh 6. Bién d6i hoat do enzyme catalase (CAT)
trong 14 dau xanh X208

Hoat do CAT trong tat ca cac cong thic xit ly boi
VKL & pha can bang it bién déi (19,12-22,28 nkat.mg’
Iprotein) va sai khac khong c6 y nghia so véi doi
ching (Anh 6). Tréi lai, & cac cong thic dau xanh xr
Iy boi VKL & pha suy vong, d6 hoat dong ctia CAT da
tang lién tuc trong sudt qua trinh nghién ctu va ty lé
thuan v6i nong do VKL st dung. Hoat d¢ cao nhat
(40,18 nkat.mg'protein) dat duoc & cong thicc nong
do 0,5 g.L! trong giai doan V5, twong tmg cao hon
1,72 lan so voi déi chimg va 1,94 1an so véi trudce khi
xtt ly VKL.

Véi chitc nang phan giai H,O, thanh H,O va O,
st gia ting manh mé va lién tuc vé hoat do ctia CAT
trong cac cong thirc xir Iy VKL & pha suy vong da gop
phan 1am giam va duy tri ham luong H,0, trong la
dau xanh & mtc thap trong giai doan V3+V5 (&inh 2).

3.3.3. Enzyme ascorbate peroxidase (APX, EC
111.1.11)

Dich VKL da cam tng hoat o ctia APX trong la
dau xanh X208 tiang lién tuc theo thoi gian, trong
d6, cac nong do VKL & pha suy vong luén cho hiéu
qua tac dong cao (Hinh 7). Hoat do APX & 1a dau
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xanh xtt ly béi VKL & pha suy vong tang nhanh & giai
doan V3 va c6 xu huéng ting cham & giai doan V5,
nhung ludén cao hon cé y nghia so véi doi chimg va
cac cong thic nong do VKL & pha can bang. Hoat do
cao nhat ctia APX 1a 14,59 nkat.mg'protein dat duoc
trong 14 cay dau xanh DX208 xtr Iy néng do VKL 0,3
g.L'! & giai doan V3, cao hon thoi diém trudce khi xtx ly
VKL (11,25 nkat.mg'protein) va déi chiung (13,08
nkat.mg’ 1protsin) lan luot 1 1,29 va 1,12 1an.
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Hinh 7. Bién d6i hoat d¢ enzyme ascorbate

peroxidase (APX) trong 14 dau xanh X208

Khi c6 co chat 1a axit ascorbic, APX 1a enzyme
xtc tdc cho quéa trinh phan gidi cac hop chat
peroxide trong té bao chat, trong d6 c6 H,0,, gop
phan khir doc cho té bao. Do do, thay déi hoat d6 ctia
APX c6 anh huodng truc tiép dén su bién déi H,O, noi
sinh. Méi quan hé nay da biéu hién ro ¢ cay dau
xanh DX208 chiu tac dong cta dich VKL & pha suy
vong: khi APX (cung véi CAT) duy tri hoat d6 cao
trong cac giai doan V3 va V5, ham luong H,O, trong
14 duoc duy tri & muic thap.

3.3.4. Enzyme polyphenol oxidase (PPO, EC
11032)
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Hinh 8. Anh huéng ctia N, calcicola HN9 d6i véi hoat
d6 enzyme PPO trong 14 dau xanh BX208

Dich VKL N. calcicola HN9 & pha can bang
khong cam tng doi voi PPO. Trong 3 giai doan V1,
V3 va Vb5 clia ciy dau xanh DX208, hoat d6 cia PPO
trong 14 xtt ly béi VKL va déi chimg khong sai khac
nhau vé mat thong ke (Hinh §. Trii lai, dich VKL &
pha suy vong di cam tng gia tang hoat d6 ctia PPO.
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Trong 3 giai doan nghién citu, hoat d6 enzyme nay
luén cao hon nhiéu so voi cac cong thirc thi nghiém
khac, gia tri hoat do 16n nhat dat duoc & noéng do
VKL xtt Iy 14 0,5 g.L'* (13,04 nkat.mg'protein; 15,42
nkat.mg' protein va 11,26 nkat.mg'protein) tuong
ung cao hon 1,63; 1,87 va 1,92 1an so voi déi ching.

Enzyme PPO dong vai tro phan gidi cac co chét
tuong tng 1a cac hop chat phenol trong cac phan tng
cac dang 0xy hoat hoa va chuyén hoa chung thanh
cac dang it doc hodc khong doc doi voi t€ bao song.
PPO ciing da duwoc ghi nhan 1a c6 vai tro nhat dinh
trong co ché tu bao vé cta thuc vat trong diéu kién
bat loi [5].

4. KET LUAN

Dich N. calcicola HN9 & pha can bang khong
cam tmg sinh téng hop cac dang 6xy hoat héa O,* va
H,0,, gia ting ham luong axit ascorbic va hoat do
cua cac enzyme SOD va APX, nhung chua c6 anh
huong ro rang dén hoat chat phenol téng s6 va cac
enzyme CAT, PPO.

Dich VKL & pha suy vong di giy stress “oxy
héa” &14 dau xanh BX208 trong giai doan V1 voi sinh
téng hop manh me goc te do O, va H,0,, dong thoi
cam tmg gia tang hoat d¢ ctia cAc enzyme chong 6xy
héa CAT, SOD, APX va PPO, goép phan kiém soat
sinh téng hop cac dang o6xy hoat héa O, va H,O,
giam xudng trong giai doan V3+V5,
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EFFECT OF CYANOBACTERIAL EXTRACT OF STRAIN Nostoc calcicolaHN9 ON OXIDATIVE STRESS
IN MUNGBEAN (Vigna radiata (L.) R. Wilczek cv. DX208)

Sulinet Sing BunHuong, Tran Ngoc Toan,
Nguyen Dinh San, Mai Van Chung

Summary

The cyanobacterial suspension of strain Nostoc calcicola HN9 collected in death phase caused the
oxidative stress in leaves of mungbean (Vigna radiata (L) R. Wilczek cv. DX208) through a strong
release of superoxide anion radical (O,") and hydrogen peroxide (H,0,) in stage V1. In cyanobacteria-
treated plants, enzymatic antioxidants such as superoxide dismutase (SOD), catalase (CAT), ascorbate
peroxidases (APX) and polyphenol oxidase (PPO) were enhanced to high activity during the vegetative
stages. An enhancement of enzymes SOD, CAT, APX and PPO helps to control accumulation of O, and
H,0,, therefore, reduces cellular damage from oxidative stress. Being different from that, suspension of
N. calcicola HN9 collected in log phase only raised biosyntheis of ascorbic acid and total phenol as wel as
activity of SOD and CAT, however, the induced effect was lower than that of suspension in death phase.
Keywords: antioxidants, cyanobacteria, mungbean DX208, Nostoc calcicola HN9, oxidative stress
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