TAP CHI SINH HQC 2018, 40(2): 233243
DOI: 10.15625/0866-7160/v40n2.11071

_NGHIEN CUU ANH HUONG CUA HAT NANO COBAN DANG DON LE VA
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TOM TAT: Déu tuong (Glycine max (L) Merr.) 1a mot cay trong quan trong dugc trong pho bién
trén thé gisi nhu 1a ngudn thyc pham cta con ngudi, dong vat nudi. Cong nghé nano la mét trong
c4c giai phap tiém nang trong néng nghiép hién dai nham ting nang suét cdy tréng. Trong nghién
ctru ndy, chlng t6i trinh bay anh hudéng cua hat nano coban dang don 1é va hon hop hat Ién hoat
tinh quang hop va cac enzyme chéng dxy hoa cua cay dau twong DT26 ¢ cac giai doan sinh truong
khac nhau ¢ diéu kién pilot. Két qua thu dwoc cho thay viéc xir Iy hat nano coban & ca 2 dang da
lam ting quang hop ciia cay dau tuong thong qua ting ham luogng chlorophyll a, tc d6 quang hop
thuc va ty 1¢ Fv/Fm. Céc gié tri nay c6 xu hudng ting dan va dat gié tri cuc dai tai giai doan I kép
thir 5, sau d6 giam dan & giai doan bt dau ra hoa. Xir Iy hat nano coban don 1¢ cia My ¢ nong do
0,17 va 16,67 mg/kg hat lam ting hoat d6 cua catalase, superoxide dismutase va peroxidase gap
1,60; 2,11 va 1,85 so véi gia tri twong ung ¢ cong thic adi chimg. Trong khi d6, ascorbate
peroxidase lai ting cao nhét (2,73 1an) tai 16 xir Iy hat coban don 1¢ cia Viét Nam & nong do
0,17 mg/kg hat. Diéu nay da cho thdy hat nano coban d tao ra cic stress “oxy hoéa” va giup cho
cdy dau twong kich hoat co ché tu bao vé cia minh thong qua tang hoat d6 cua cac enzyme néu trén
nham lam giam ham luong H,0, va O, tich tu trong té bao I4.

Twr khoéa: APX (ascorbate peroxidase), CAT (catalase), Chlorophyll a, Glycine max, hat nano

coban, SOD (superoxide dismutase), Téc d6 quang hop thuec.

MO PAU

Trong nbéng nghiép hién dai, cdbng nghé
nano dugc xem la mot giai phap quan trong va
hi¢u qua cho viéc _nang cao nang sudt va tinh
chéng chiu cua cay trong véi didu kién moi
truong bt lgi va gidp cho nén ndng nghiép phat
trlen bén vitng. Cac hat nano kim loai dugc biét
dén nhu mot chét kich thich sinh truong thuc
vat va c6 kha nang kich hoat cac qua trinh trao
dbi chat trong co thé thuc vat va dong vat.
Nhiéu nha khoa hoc dd nghién ciru tac dong
sinh hoc cua hat nano ciing nhu nhitng mat c6
lgi va c6 hai trén cac loai thyc vat khac nhau
trong d6 c6 cdy dau tuong. Thong thudng cac
nghién cttu chua yéu tap trung vao viéc danh gia
khd nang sinh truong cua thyc vat thong qua
quang hop, su phat trlen ctia bo ré. Coban duoc
xem la mot nguyén t6 vi lwong c6 nhiéu ich loi
dbi vai thuc vat bac cao miac du cho dén _nay
chua c6 duoc nhitng bang chung xac thuc vé vai

tro tryc tiép hay co che tac dung cua chang trén
co the thuc vat. Déi vai cay ho dau, coban la
mot yéu té can thiét cho mot s6 loai vi sinh vat
dac biét la vi sinh vat ¢ dinh nito trong khi
quyén, su thleu hut chiing duong nhu lam giam
higu qua ¢b dinh nito (Evans & Kliwer, 1964).
Cong bo cua Riley & Dilworth (1986) da cho
thiy tim quan trong cua coban dbi véi su sinh
truéng va phat trién cua cay ho dau chu yeu la
do anh huong cua coban trén hoat dong va quan
thé vi sinh vat ¢ dinh nito khi quyén thudc hai
chi Azotobacter va Nitrobacter.

Su tiép xuc cua thuc vat dbi véi moi trudng
bat loi (nhu han h&n, man, lanh, nong, nam
bénh hay c6 mat cac kim loai nang vgi ham
luong cao) 1a diéu kién lam ting san sinh cac
goc te do (ROS, Reactive oxygen species) nhu
oxy don (10y), superOX|de (O2™), hydrogen
peroxide (H202), va goc hydroxyl (OH"), day la
san pham chuyén hoa cta 6xy, ¢ kha ning oxy
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hoa manh, tham gia diéu khién su sinh truong,
phat trién Clia cac co quan 14, hoa, qua, thong
qua diéu tiét cac qua trinh chuyén hoa noi bao.
Nong do cao cua cac goc tu do gay nén hién
tuong “stress Oxy hoda” (Wojtaszek, 1997;
Malecka et al., 2001; Bhattacharjee, 2005).
Thuc vat ¢c6 co ‘ché hinh thanh hé th()ng chong
oxy hoa (bao gom cac enzyme chong 6xy hoa
va phi enzyme) dé diéu chinh mirc do san sinh
ROS, gilp thuc vat bao vé cac te bao va céac co
quan cuaa ching khoi tac dong xau cua cac ROS
(Mittler, 2002; Apel & Hirt, 2004; Scandalios,
2005). Cac enzyme chong 6xy hoa chu yeu bao
gom superoxide dismutase (SOD), peroxidase
(POD) catalase (CAT) va cac chat chong oxy
hoéa phi enzyme gom glutathione peroxidase
(GPX), ascorbate peroxidase (APX), proline
(Pro) va peroxiredoxin (PrxR) (Ramakrishna &
Rao, 2015; Wang et al., 2015). Cac enzyme nay
c6 mét trong tat ca cac khoang nh¢ trong te bao.
Thong thuong, mot co quan cé thé ¢6 nhicu hon
mot enzyme tham gia dao thai mot ROS don 1¢
(Mittler, 2002; Mittler et al., 2004; Scandalios,
2005). Cac enzyme chong lai ROS trong thuc
vat da duoc nghién ctru rong rai va cho thay dé
dap tng lai cac diéu kién méi truong song bt
loi, hoat d0 APX thuong tang 1én cung voi cac
hoat d6 cua cac enzym khac nhu CAT, SOD
(Shigeoka et al., 2002).

Quang hop la mot qué trinh sinh ly quan
trong trong thyc vat, la CO sO cua sy tang truong
va phat trién cua cay trdng (Chia & He, 1999)
o] cay dau tuong, nang suat cua cdy chu yéu
duoc tao nén boi lugng san pham quang hop
trong thoi ky phat trien than, 4. Hoat dong
quang hop lai phu thuoc vao kha nang thu gitr
anh sang va hiéu suat chuyén doi nang luong
anh sang mat troi vao sinh khoi cay trong.
Chlorophyll 1 sic té chinh va thiét yéu trong
quang hop, gilp thuc vat thu nhan &nh sang.
Ham Iuong chlorophyll cling nhu huynh
quang chlorophyll a tai budc séng 680 nm
(Chlorophyll a 680 nm) thugc tdm phan ung cua
hé quang hoa 1l (PSIN) hién nay dang dugc sur
dung nhu 1a mét cong cu hitu higu dé xac dinh
nhanh trang thai sinh ly cta cay trong dudi diéu
kién sinh Iy téi wu va bat lgi (Guo et al., 2005;
Hussain & Reigosa, 2011).

Cho dén nay chua c6 nhleu Cong bé vé tac
dong ctia cac hat nano coban dbi véi su thay doi
cac thong s6 quang hop. cung nhu thay ddi hoat
d6 cua cac enzyme chéng oxy hoéa & ciy dau
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tuong. Do d6, viéc danh gia, bd sung nhitng dan
liéu moi vé co ché bao vé cua cay trong nay
du6i diéu kién c6 va khdng c6 mit hat nano
coban (don 1¢ hogc hén hop hat) 1a thuc sy can
thiét. Giong dau tuong DT26 do Trung tam
nghién ctru va Phat trién dau do, Vién Khoa hoc
Nong nghi¢p Viét Nam lai tao la mot giong
trién vong cho hiéu qua kinh té cao. Anh hudng
ctia hat nano coban don l¢ va dang hén hop 1én
su thay doi cac thong sb quang hop va hoat do
cua enzyme chong Oxy hoa ¢ giong dau tuong
DT26 di duoc tién hanh nghién ctu nham gop
phan ly giai tac dong cua hat nano coban lén
Viéc tang nang suat cua cay dau tuong.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Hat nano coban don 1é va hdn hep hat

Hat nano coban dang don l¢ (nano coban
hoa tri 0) c0 kich thudc < 50 nm gom hat coban
do My san xuit (US Research Nanomaterials,
Texas, USA) va do Vién Cong ngh¢ Moi
truong, Vién Han 1am Khoa hoc va Coéng nghé
Viét Nam ché tao (Ngo et al., 2014). Céc hat
nay duogc phan tan trong nudéc RO bang may
siéu am Sonic & Materials (USA) véi cong suat
375 W, tan s 20 KHz trong 3 phat 30 gidy, st
dung chét bao vé CMC va tac nhan khir NaBH,
dé khir ion Co? thanh Co®°. Nano hén hep xir Iy
hat gidng la dang hon hop hat bao gém hat nano
coban dugc phdi tron voi cac thanh phan khac
bao gom N, P,0s, K;0, Mg, S, Fe, Cu, Co, Zn,
Mn, B, Mo, Se, NAA-axit Naphthaleneacetic,
GA3-axit Gibberellic, amino axit, humic, ché
pham dletrnam Cruiser do Vién Cong nghe; Moéi
truong ché tao.

Hat giéng dau twong DT26

Hat dau tuong glong DT26 do Trung tam
nghién ctiu va Phat trién dau do Vién Khoa hoc
Nong nghiép Viét Nam cung cap.

Xir ly hat ddu twong

Pha dung dich nano coban don 1¢ cua Viét
Nam (VN) va My (USA) bang nuéc RO, siéu
am dung dich trong 3 phat 30 s dé bao dam hat
nano phan tan hoan toan trong nuéc dé dat nong
do 1a 6,67 mg/l va 667 mg/l, tuong u:ng Dung
dich nano coban hén hop hat gom 2 néng do st
dung 1a 1X va 5X (c6 nong do la 20 mg/L va
100 mg/L, tuong Gng trong d6 ham lugng hat
nano coban trong dung dich nay lan luot 12 0.4
va 2,0 mg/l). Luong thé tich dich nano néu trén
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cho xir 1y hat déu tuong 1a 25 ml dung dich
nano/kg hat. Hat giong déu twong c6 kich thich
dong deéu dugc lya chon cho thi nghi¢m. Can 50
g hat d duoc lya chon vao trong dia petri. B6
sung 1,25 mL dung dich nano don‘le hoic hon
hop vao céc 16 thi nghiem dé dat nong d6 0,17;
16,67 mg/kg hat (doi véi nano coban don) va
nong do 0,5 va 2,5 mg/kg hat gidng (dol Voi
nano coban hdén hop hat, twong ng véi hat
nano coban c6 nong do Ia 0,01 mg/kg va 0,05
mg/kg hat) hoic xir ly bang nudéc RO (nuéc qua
qua trinh loc tham thiu ngugc) cho 16 ddi
chung, sau d6 lic dao cho hat tham déu dung
dich nano coban. U hat véi dung dich nano
coban trong 30 phut ¢ nhi¢t do phong. Sau do,
V6t hat ra va dan déu trén glay tham & nhiét do
phong t6i khi vo hat khd thi tién hanh gieo. Hat
dau tuong duoc gieo trong khay nhyga Kich
thugc 50 x 20 x 15 cm véi mat d6 6 hat/khay
trén nén dat thich hop. Cac khay dugc dé trong
nha ludi ¢d mai che véi anh sang tu nhién.
Bé tri thi nghiém

Thi nghiém dugc tién hanh véi 7 cong thuc:
d6i chung (ky hiéu BC)-xir ly bang nudc RO
(nu6c qua qué trinh loc tham thau nguoc); thi
nghiém 1 va 2: xir ly véi hat nano coban do Viét
Nam ché tao vai 2 liéu 12 0,17 va 16,7 mg/kg
hat twong wng voi ndng do kich thich va tc ché
(ky hiéu 1a KTVN va UCVN); thi nghiém 3 va
4: xir ly vai hat nano coban do My ché tao véi 2
lidu 12 0,17 (liéu kich thich) va 16,7 mg/kg hat
(lidu trc ché) duoc ky hiéu KTUSA va UCUSA;
thi nghiém 5 va 6: xu ly hat giéng bang nano
hén hop vai ndng do 0,5 va 2,5 mg/kg hat giéng
twong @ng Vi liéu kich thich (ky hiéu Mix 1X)
va liéu tc ché (Mix 5X). M&i cong thic I3p lai
5 lan.

Xac dinh ham lwong chlorophyll a & 1&a
diu tuwong

Léa dau tuong non hoan chinh nhat dugc thu
& céc thoi diém 14 kép 1 (V1), lakép 3 (V3), la
kep 5 (V5) va thoi diém bét dau ra hoa (R1) cua
cay. La dau tuong (0 2 g) duoc cit nho, nghlen
dong thé trong t6i va lanh véi aceton 80 % c6
bé sung thém it c4t thiy tinh. Ly tdm hdn hop &
12.000 rpm/5 min. Hut phan dich trong phla
trén va dinh mac 1én 10 mL va do OD & cac
budc séng 663 nm (Ases) va 646 nm (A646)-
Ham lugng chlorophyll a (C.) dugc tinh theo

cong thac (Lichtenthale, 1994; Wellburn,

1994):
Ca= 12,21 Assz— 2,81 Asss (ug/mL)

Xac dinh téc d§ quang hep thuc cha cay
diu twong

Pn (toc do quang hop thuc) la thong so dic
trung nhét va phan anh kha nang quang hop cua
thuc vat. Thong s6 nay c¢d moi lién hé chat ché
vdi ham lugng chlorophyll a va dugc xac dinh
bang cong thicc Y= 5,134 X-2,094 (trong d6 X
1a ham lwgng chlorophyll a va he sb tuong quan
r1a 0,939) (Qiu et al., 2013).

Po huynh quang chlorophyll a hap thu &
bwdéc song 680 nm

Huynh quang chlorophyll a dugc xac dinh
tai budc séng 680 nm thudc tdm phan tng caa
hé PSII (P680 nm) bang may chlorophyll
fluorometer OS-30 (do hdng ADC (Anh) cung
cap) theo mo ta caa Nguyén Van M3 va nnk.
(2013).

Xac dinh hoat d9 cia cac enzyme chéng
oxy hoa

Chudn bj dich chiét enzyme la ddu tuwong:
L4 dau tuong dugc chiét véi 5 ml dém
photphate (gdm 50 mM potassium phosphate
buffer (pH 7,0), 1 mM phenylmethylsulfonyl
fluoride, 0,2 mM EDTA, 1% (w/V)
polyvinylpyrolydone (PVP) va 1% (w/v)
polyvinylpyrolydone (PVP)). Ly tam hdn hop &
4°C trong 15 phat. Chuyén dich trén Ién 6ng
falcon mdi, dinh mirc 1én 5 ml va giir ¢ tu lanh
su (-) 20°C dé do hoat do cua cic enzyme
APX, SOD, CAT, POX va xac dinh ham lugng
protein.

Ham luong protein cua 1a dau tuong duoc
tach chiét theo phuong phap Bradford (1976).
Hoat d0 superoxide dismutase (SOD) dugc
phén tich bang phuong phap cua Scebba et al.
(1999); Catalase (CAT) duoc xac dinh theo
phuong phap cua Chen et al. (2000) cai tién;
Ascorbate peroxidase (APX) dugc phén tich
theo phuong phap cua Asada (1982); Hoat d6
peroxidases (POX) xac dinh theo phuong phap
cua Amako (1994).

Xir ly s6 ligu
S6 ligu dugc xir Iy bang phan mém Excel.

Su sai khac gitra cac cong thuc thi nghiém duoc
danh gia bang phan tich ANOVA mét yéu t6
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véi muc y nghia p < 0,05.

KET QUA VA THAO LUAN

Ham lwgng chlorophyll a cia 1a diu twong ¢
cac giai doan sinh trwéng khac nhau dwéi tac
dong cia hat nano coban hoéa tri 0

Hoat tinh quang hop cuaa thuc vat phu thuoc

vao kha niang hép thu nang lugng anh sang cta
CAC S4C t6 quang hop va chuyen hoéa nang lugng
anh sang thanh cac hop chét hitu co tich lity tao
ra sinh khol cua ching (Confalone et al., 2010).
Két qua vé sy thay d6i ham lu:orng chlorophyll a
cua cay dau twong ¢ cac giai doan khac nhau
dudi tac déng cua hat nano coban duoc trinh
bay trong bang 1.

Bang 1. Thay d6i ham lugng chlorophyll a ciia cdy dau twong & céc giai doan sinh truéng khac nhau

dudi tac dong cuia hat nano coban

A . Giai doan sinh truéng
Cong thire V1 V3 V5 R1

bC 1,09 £ 0,272 1,430,262 1,75+£0,18% 1,10 £ 0,012
KTVN 1,03 £0,08% 1,58 £0,192 2,03+ 0,200 1,14+ 0,312
KTUSA 1,18 £ 0,202 1,59 £0,03% 2,02+0,16° 1,64 +0,08°
UCVN 1,06 £0,16° 1,54 £0,23% 1,84 £0,112 1,28 £ 0,102
UCUSA 1,17 £0,48% 1,54 +£0,13% 1,83+£0,122 1,45+ 0,63°
Mix 1X 1,11 £ 0,052 1,50 £ 0,252 1,93 +£0,09° 0,91 + 0,062
Mix 5X 1,14+0,13% 1,65+ 0,02° 2,09 +0,10° 1,06 £ 0,162

Ghi cht: Sb liéu trinh bay trong bang 1 gié tri trung binh + d6 léch chuan. Cac sé mii khac nhau trong cling
mot cot chi sy sai khac ¢ ¥ nghia thong ké sinh hoc so véi d6i ching (p < 0,05)

Két qua chi ra & bang 1 cho thiy viéc xir ly
hat dau tuong vai dung dich hat nano coban da
lam tang ham luong chlorophyll a so véi cong
thirc d6i chung. Xu 1y hat nano coban & nong do
0,17 mg/kg hat cho hi¢u qua cao hon so voi
nong do 16,67 mg/kg hat. Ham luong
chlorophyll a c6 xu huéng tang dan va dat cuc
dai ¢ thoi diém V5. Sau do, ham luong nay
giam manh khi cay dau tuong bit dau ra hoa
(giai doan R1). Khdng co su sai khac c6 ¥ nghia
thong ké sinh hoc vé ham 1uong chlorophyll a
gitta cong thirc ddi chimg va thi nghlem O giai
doan V1 (p > 0,05). Tuy nhién, khi cay phéat
trlen dén giai doan V3 (l4 kép 3), su khac biét
vé ham luong chlorophyll a giira cac 16 xir ly
v6i hat nano coban don lé¢ (KTVN, UCVN,
UCUSA) cling nhu hon hop nano coban (Mix
1X va Mix 5X) so vei cong thuc dbi chiing
(BC) dugc thé hienrd rét (p < 0 ,05). Hi¢u qua
tac dong cua hat nano coban c6 xuit xu tir Hoa
Ky va Viét Nam 1én ham luong chlorophyll a
Cla cdy dau twong DT26 chua c6 su khac bigt
dang ké (p > 0,05). Hon nita, trong thi nghi¢m
nay, vi¢c xtr ly hat dau tuong bang dung dich
nano coban (don 1é hay hon hop) cho hiéu qua
twong dwuong nhau. Nhiéu nghlen clru da cho
thiy hat coban hd tro qua trinh tong hop
chlorophyll va han ché sy phan hay cua né
trong t6i. Két qua thu dugc cua ching t6i ciing
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tuong dong véi cong bd cua Abdul Jaleel et al.,
(1999) khi xtr ly hat coban ¢ nong do 50 mg/kg
hat da lam tang ham luong chlorophyll a, b va
chlorophyll tong s6 ¢ cay dau xanh Vigna
radiata. Theo cong bd cua Ngo et al. (2014),
ham lugng chlorophyll cia cay dau twong tang
khoang 10 % so voi d6i ching khi hat duoc xir
ly véi dung dich hat nano coban héa tri 0.

Téc dd quang hgp thuc (Pn) cia la dau
twong & cac giai doan sinh trwéng khac nhau
dwéi tac dong cia hat nano coban dang don
Ié va hén hgp hat

Su thay d6i tbc d6 quang hop thuc (Pn -
thdng so dac trung va phan anh kha nang quang
hop cua thuc vat) & cay dau twong DT26 dudi
tac dong cua hat nano coban dang don 1¢ va hon
hop hat duoc chi ra ¢ hinh 1A. Dong thai tang
giam cua Pn co mdi quan hé chit véi sy thay
d6i cua ham luong chlorophyll a. Gia tri Pn
cling ¢6 xu hudng tang dan va dat gia tri cuc dai
tai thoi diém V5, day 1a thoi diém cay dau
twong sinh truong manh nhit, sau do, gid trj nay
glam dan & giai doan R1. So v¢i 16 doi Chu’ng,
cac 16 dugc xu Iy véi hat nano coban gilp cho
cay dau tuong sinh truong tot hon nén toc do
quang hop thuc cung dat duoc gia tri cao hon.
Su sai khac c6 y nghia thong ké khi so sanh
gitra 16 BC va 16 KTVN va KTUSA (p < 0,05)
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tai thoi diém V5. Khi cay dau tuong vao giai
doan bat dau ra hoa, gia tri Pn cua cay glam
dang ké. Viéc giam gia tri Pn c6 thé la do & giai
doan nay cay dau tuong ngung sinh trudng sinh
dudng va tap trung cho vi¢c sinh truéng sinh
thuc (ra hoa va két qua) cua cay.

Sy thay doi ty 1& Fv/Fm cua 14 cay ddu tuong
& cac giai doan sinh truong khac nhau dudi tac
dong cua hat nano coban dugc chi ra ¢ hinh 1B.
Két qua nghlen ctru thu dugc cho thiy Fv/Fm
tang O tat ca cac 16 cho toi giai doan V5, sau do
ty 1€ nay giam khi cdy dau twong ¢ giai doan R1.
Trong do6, 16 thi nghiém dugc xt ly vai hat nano

Téc do quang hep thwe (Pn)
( pmol COYm?/s)

RRVRAW
INNSSS S NISSSANISARS

vi V3 V5 R1

obc BKTVN BKTUSA aUCVvN

FviFm

ai doan

coban don 1& va hén hgp luén cao hon so véi dbi
chang trong clng thoi diem nghién cau. Ket qua
nay cho thay hat nano coban da gitp viéc Su
dung néng luong anh sang trong phan ang quang
hoa ¢ PSII dat hi¢u qua cao hon dan t6i tang hiéu
suat quang hop. Su sai khac nay ¢6 ¥ nghia théng
ké khi so sanh gitra 10 DC va 16 KTVN, KTUSA
(p < 0,05) tai thoi diém V5. Tuy nhién, khéng co
su sai khdc 6 y nghia thong ké sinh hoc giira cac
nong do xir Iy hat nano coban (liéu kich thich va
irc ché) véi cong thiae DC ciing nhu gitra cac
dang hat coban don 1¢ va hdn hop & giai doan
V1,V3vaR1 (p>0,05).
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Hinh 1. Thay di téc d6 quang hop thuc Pn - (a) va ty 1& Fv/Fm - (b) cua l4 cay dau tuong
O cac giai doan khac nhau dudi tac dong cia hat nano coban

Anh hwéng caa hat nano coban Ién hoat d
caa cac enzyme chong oxy héa trong la dau
twong DT26

Khi gap cac diéu kién sbng bit lgi cho sinh
truong, thuc vat hinh thanh céc co ché kiém
soat bang cach diéu chinh hoat dong cua céc
enzyme chéng 6xy héa nhu SOD, CAT, POX
va APX nhu mot co ché phong vé cua cay
trong, dong thoi han ché tac dong doc tinh cua
chang d6i véi té bao (Maffei et al., 2007;
Ahmad et al., 2008) Su thay d6i hoat do cac
enzyme chong Oxy hoa néu trén dudi tac dong
cua hat nano coban ciing dugc nghién ctu (hinh
2). Két qua chi ra trén hinh 2 da cho thay & 16
thi nghiém xu ly hat dau tuong véi dung dich
nano coban, hoat d6 cua cac enzyme chéng oxy
héa & 14 cdy dau twong déu c6 xu hudng ting so
véi cong thirc BC khong xir ly hat nano coban.
Hoat d cua cac enzyme nay tdng cham ¢ giai
doan V1 d&n V3, sau d6 ting manh ¢ giai doan
V5 dén R1.

Poi véi SOD: G cdng thirc dbi chting, hoat
d6 SOD c¢6 xu hudng tang nhe trong sudt qua

trinh sinh truong cua cay dau tuong. Trong khi
do, dudi tac dong cua hat nano coban dang don
Ié cia Hoa Ky voi nong do 1a 16,67 mg/kg hat
(UCUSA) hoat do enzyme nay tang manh ¢
giai doan V5-R1 va dat gla tri cao nhat la
14,79 nkat/mg proteln ¢ giai doan V5, cao hon
2,11 Ian so véi cong thuc déi chung tai cung
thoi diém tuong tng (hinh 2a). C6 su sai khac
coy nghla thng ké sinh hoc vé hoat 46 SOD
gitra cong thac thi nghiém cé xir ly hat nano
coban so voi cong thac BC va gitra dang hat
nano coban don 1& va hdn hop hat (p < 0,05).
Tuy nhién, khong cO su sai khac nhleu vé hoat
do enzyme nay giira cac nong do nano coban
don 1¢ hoic hdn hop hat xa ly khac nhau
(p > 0,05).

Do SOD la enzyme chuyén héa O, thanh
H.O, va O, nén viéc tang hoat d6 cua enzyme
nay gilp giam lugng O2” néi sinh & trong 14 dau
tuong. Sy bién thién vé hoat d6 SOD & 1a dau
tuong DT26 dudi tac dong cua hat nano coban
cling tuong ddng véi su bién thién vé hoat do
enzyme nay dudi tac dong cua stress Pb?* cua
cdy dau tuong DT84 (Mai Vin Chung & Tran
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Merrill 1a Zhechun 1ll, Zhechun Il va 3811 &
cac giai doan sinh truong V5, R1 va R4 (Liu et

al., 2005).

Ngoc Toan, 2015) hay dudi tac dong cua stress
Molybdenum (Mo) va Boron (B) c6 mit & trong
dat cua 3 giong dau tuong Glycine max (L.)

Giai doan
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& cac cong thirc duoc xir ly véi hat nano coban.
Hoat do nay dat gié tri cao nhat ¢ giai doan R1,
dat 18,7 nkat/mg proteln [y lieu xir Iy hat coban
don I¢ cua Hoa Ky voi nong do 0,17 mg/kg hat
(KTUSA) tang gap 1,60 Ian 0 Vi cong thuc
DC tai cung thoi diém. Diéu nay cho thay nhu
cau tong hop catalase dé khir doc trong té bao
cua cdy dau tuong la kha cao. Trong khi do, ¢
cong thac doi chung hoat d6 cua enzyme nay
khong ting nhiéu gitra cac giai doan sinh truéng
khac nhau. Hoat do CAT khong c6 su khac biét
nhiéu gitra c&c nong do hat nano coban xur ly
khac nhau cling nhu gitta hat coban don 1¢ va
hén hop hat nano kim loai (p > 0,05).

Doi Vi perOX|dases (POX): Su thay d6i cua
hoat d6 POX ciing dién ra twong ty nhu catalase
(hinh 2c). Su ¢6 mat caa hat nano coban da lam
tang hoat d6 cia POX so véi cong thiac DBC.
Trong ca 4 giai doan sinh truong V1, V3, V5 va
R1 cua cay dau twong DT26, hoat do enzyme
nay khéng co su sai khac co y nghia thong ké
sinh hoc (p > 0,05) gitra cac dang va nong do
hat nano coban su dung. Tuy nhién, hoat do
POX c6 su sai khac dang ké giira cong thtc thi
nghiém xt ly hat nano coban so véi cong thuac
doi chung (p < 0,05). Hoat do POX dat gia tri
cao nhat (7,6 AA470/mg protein/phut), cao hon
1,85 1an so véi cong thirc d6i ching khi cay dau
tuong ¢ giai doan R1 dudi tac dung cua nong do
nano coban don 1& cua My & ndng do la
16,67 mg/kg hat (UCUSA).

Déi voi ascorbate peroxidase (APX): Su
thay doi hoat @6 cua ascorbate peroxidase & cac
giai doan sinh truong khac nhau cua 1a cay dau
twong DT26 khi c6 mat hoac khéng c6 mat cua
hat nano coban duoc trinh bay ¢ hinh 2d. Viéc
xu ly hat dau twong vaéi hat nano coban da cam
tmg thuc day hoat do cia APX trong la dau
twong DT26 tang lién tuc theo thoi gian. Trong
do, hoat d6 APX ¢ cbng thuc KTVN, KTUSA
ludén cao hon PC va UCVN, UCUSA ciing nhu
hdn Mix 1X va Mix 5X. Hoat d6 APX & 14 dau
tuong khi xtr Iy véi hat nano tang nhanh ¢ giai
doan V1- V3 va c6 xu hudng giam ¢ giai doan
R1. Hoat d6 cua enzyme nay ¢ cong thic xu ly
hat nano coban ludn cao hon cé y nghia so véi
doi chung (p < 0,05). Hoat do cao nhat cua
APX la 22,47 + 1,06 nkat/mg protein (tdng 2,73
lan so véi cong thirc dbi ching) dat dwoc trong
14 cdy dau twong ¢ cong thuc KTVN ¢ thoi
diém V5. APX la enzyme xUc tac cho qua trinh
khir doc cua cac hop chét peroxide (vi du, H,0,)

trong té bao chit. Do do, thay do6i hoat do cua
APX c0 anh huong tryc tlep dén su bién doi
H,02 ndi sinh. Mdi quan hé nay di biéu hién ro
O cdy dau tuong chiu tac dong cua hat nano
coban: khi APX duy tri hoat d6 cao trong cac
giai doan V3 va V5, ham lugng H2O; trong la
duoc duy tri & mac thap

Viéc tang hoat tinh cia APX, SOD, POX,
va CAT gidp lam giam sy t6n hai gay ra boi qua
trinh 6xy hoda trong luc Iap cua rau chan vit
cling duoc Lei et al. (2008) cong bd. Farghaly &
Nafady (2015) cung da thong bao rang co su
khac biét rat 16n vé hoat do6 cua cac enzyme
chdng 6xy hoa & cac loai thuc vat khac nhau khi
dugc xu ly bang hat nano bac. Hat nano bac
cam tng lam tang khong dang ké hoat tinh CAT
Cua cay ca chua, trong khi d6 trén ciy lta mi lai
cho thiy xu huéng nguoc lai chdng lai 1am
giam hoat dong cua enzyme nay. Nghién cuu
ctia Krishnaraj et al. (2012) ciing cho thiy hoat
tinh cao cua CAT va POX & cac mau la cay khi
dugc xu 1y bang hat nano bac. Diéu nay gian
tlep cho phép hiéu rang ROS dugc hinh thanh it
va do vdy, ching it gay doc tinh dbi véi cay
trdng. Céc tac gia ciing thong bao CAT va POX
la cac enzyme dong mot vai trd quan trong
trong viéc dam bao su bao vé cua co thé thyuc
vat chéng lai nhiing ton hai cua qué trinh oxy
héa & thuc vat khi ching dwoc xu ly bang hat
nano bac.

Theo nghién ctu cua Tewari et al. (2002)
khi xur ly cay dau xanh (Phaseolus aureus
Roxb. Cv. T-44) biang CoSO, c6 nong do 50
uM da kich thich sinh truéng cua cay thong qua
tang ham luong chlorophyll va sinh khéi kho
cuia ngon va ré cay Péng thoi, hoat d6 cua cac
enzyme chéng 6xy hoéa nhu CAT, POX, APX
va SOD cling tang so véi cong thuc dbi Chu:ng
Hon nira, tac gia Rizwan et al. (2017) cong bd
anh huong cua hat nano kim loai va oxit kim
loai khac nhau 1én sinh truéng va sinh Iy cua
mot s6 cay tréng quan tl’ong da cho thay cac hat
nano da gay ra stress 0xy hoa bang Vviéc tao ra
cac gbc tu do (ROS). O nong d6 xu ly hat nano
thap, h¢ thdng tu bao vé & thuc vat da dugc kich
hoat dé loai bo viéc hinh thanh ROS. Nhung ¢
ndng d6 xir 1y cao hon gdy ra diéu kién bat loi
cao, thuc vat khong thé chong lai sy bing phat
cia ROS dan t6i ching bi oxy hoa nghiém
tl’ong Hon nira, hoat d¢ cta cac enzyme chong
o6xy hoa lién quan dén tac dong cua hat nano co
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thé ting hoac giam khac nhau khdng chi do su
khac nhau gitra cac loai thuc vat, loai va kich
thuéc hat nano da dugc sir dung, thoi gian xir ly
ma con do céc dieu ki¢n thuc nghi¢m. Nhu vay,
cay trong c6 thé chiu duoc hat nano ¢ nong do
thap bang cich tdng cuong hoat dong cua cac
chat chong 6xy hoa dé loai bo cac goc ty do, tur
d6 dat duoc mot sy can bang nao dé giira vigc
hinh thanh ROS va don sach hogc lam mat di
cac goc ty do da dugc hinh thanh nay. Tuy
nhién, & n0ng d6 hat nano cao lai gdy doc va
gay stress 6xy hoa ¢ thuc vat dan dén giam hoat
d6 cua cac enzyme chdng oxy hoa. Céac két qua
nghlen ciu cua chung toi thu dugc 1a tuong tu
Vi cac cong bd néu trén cua thé gioi. Trong bai
bao nay, chung t6i méi trinh bay cac két qua
lién quan dén anh huong cua hat nano dang don
Ié¢ va hén hop Ién hoat tinh quang hop va hoat
tinh cua mot sé enzyme chong Oxy hoa o cay
dau tuwong DT26. Tuy nhién, dé hiéu rd hon co
ché tac dong cua hat nano coban dang don 1é va
hén hop Ién quang hop, nang sut va sy thay doi
ctia cac enzyme chong Oxy hoa ¢ cay dau tuong
DT 26 can phai cé nhitng nghién ciru sau hon.

KET LUAN

Hiéu qua quang hgp cua cay dau tuong
DT26 tang khi hat duoc xir ly véi dung dich
nano coban (dang don 1é voi nong do 0,17 va
16,67 mg/kg hat; dang hdn hop hat & nong do
0,5 va 2,5 mg/kg hat) thong qua tdng gia trj cua
cac thong so quang hop nhu ham luorng
chlorophyll a, tc d6 quang hop thuc Pn va ty 1&
Fv/Fm. Hiéu qua tac dong Ién quang hop cua
hat nano coban don 1¢ do Viét Nam va My sin
Xuat khong c6 su khac bigt. Vi vay, dé chu dong
nguon nguyén li¢u hat nano, tlet kiém chi phi
san Xuit va tang hiéu qua kinh té nén sir dung
hat nano coban dang don I¢ do Viét Nam ché
tao & nong d6 0,17 mg/kg hat giéng.

Hat nano coban don 1é cua Viét Nam va Hoa
Ky da gay “stress 6xy hoa” nhe & cay dau tuong
DT26 va lam tang hoat d6 cua cac enzyme
chéng 6xy hoa. Xu ly hat dau tuong véi hat
nano coban don 1¢ cia Hoa Ky ¢ nong d6 16,67
mg/kg hat (UCUSA) da lam hoat do cua
superOX|de dismutase va peroxidase ting gip
2,11 va 1,85 lan so voi dbi chung Hoat d6 cao
nhit cia ascorbate peroxidase va catalase dat
dugc & cong thic xir Iy hat nano coban don 1¢
cua Viét Nam (KTVN) va My (KTUSA) & ndng
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d6 0,17 mg/kg hat, tang gap 2,73 va 1,60 lan so
véi gia tri tuong ring ¢ cong thic dbi ching.
Hoat do cua cac enzyme chong oxy hoa ting
duoc xem nhu 1a mot co ché bao vé caa co thé
nham giam thiéu nhiing tac dong co hai cua cac
stress nay gay ra.

Loi cdm on: Cong trinh duoc hd trg kinh phi
cua dé tai thuoc Hop phan IV “Nghién ctu co
ché tac dong va danh gia an toan sinh hoc cua
cac ché pham nano duoc nghién ctu trong dy
&n” c6 M4 sd: VAST. TD.NANO.04/15-18,
thuoc Dy &n KHCN trong diém cap Vién Han
lam KH&CNVN “Nghién cttu tng dung cong
nghé¢ nano trong ndng nghiép” do PGS.TS.
Nguyén Hoai Chau lam chua nhiém.
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STUDY ON THE EFFECT OF SINGLE AND MIXTURED OF COBALT
NANOPARTICLES ON THE CHANGE OF PHOTOSYNTHESIS PARAMETERS
AND ANTIOXIDANT ENZYMES ACTIVITY OF SOYBEAN SEEDLINGS
Glycine max (L.) Merr. (DT26)

Phan Hoang Tuan'?, Luu Thi Tam?!, Hoang Thi Lan Anh?,
Ngo Thi Hoai Thu?, Nguyen Hoai Chau?, Dang Diem Hong**

YInstitute of Biotechnology, VAST
2Institute of Environmental Technology, VAST
3Thai Nguyen University of Sciences

SUMMARY

Soybean (Glycine max (L) Merr.) is one of the major crops grown worldwide for human food and animal
feed. Nanotechnology is one of the most potent tools in modern agriculture to improve crop productivity. In
this paper, we investigated the effect of single and mixture cobalt nanoparticles on the change of
photosynthesis-related parameters and antioxidant enzyme activity of soybean Glycine max (L) Merr “DT26”
at different growth stages under pilot scale. The results showed that all form of cobalt nanoparticles treatment
enhanced the photosynthesis of soybean by increasing the content of chlorophyll a, Pn and the ratio of Fv/Fm.
These values tended to increase and reached the maximum value at fifth trifoliate stage and then decreased at
the beginning bloom stage. The activity of antioxidant enzymes such as superoxide dismutase and peroxidase
(when seeds were treated with USA single cobalt nanoparticles at concentration of 16.67 mg/kg) and catalase
(with USA single cobalt nanoparticles at concentration of 0.17 mg/kg) were increased in 2.11, 1.85 and 1.60
times respectively compared to the control group (without the treatment of cobalt nanoparticles) while
ascorbate peroxidase was reached highest value (increased in 2.73 times) under the condition of Vietnam
single cobalt nanoparticles at the dose of 0.17 mg/kg seeds. This suggests that cobalt nanoparticles treatment
has generated oxidative stresses and soybean DT26 has the self-protection mechanism by increasing the
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activity of antioxidant enzymes in order to reduce the amount of H2O, and O, which accumulates in the
leaf cells.

Keywords: APX (ascorbate peroxidase), CAT (catalase), Chlorophyll a, Cobalt nanoparticles, Glycine max,
net photosynthetic rate, SOD (superoxide dismutase).
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