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Tom tit:
Bai bao nghién ciru tac dong ciia nano bac (AgNPs) 1én sy tai sinh chdi, khz’i’c phuc hién
twgng bat thudng, sy bién dong khi ethylene (ET) Vﬁ,hoat tinh enzyme chong 6xy hoa
trong giai doan tai sinh ch01 ciia cay African Vlolet Ket qua cho thay, mau gan 14 chinh
cho hi¢u qua tai sinh choi t6i wu hon so véi miu 14 _nguyén voi ty 1€ tai sinh chdi 66 ,00%,
5,33 chdi/miu va chiéu cao ch01 0,73 cm sau 8 tuin nudi cay. O giai doan tii sinh choi
ciia ciy African violet trén cia mau cay gin 14 chinh va miu 14 nguyén déu xuit hién mot
s0 hi¢n twong thuy tinh theé lan lwot 1a 20,00 va 19,67%; mo seo 6 mép la lan lwot 1a 21,67
va 22,33%; hoai tir mau cay lan lwot la 14,67 va 12,33%; hdéa ndu mau cay va méi truong
nudi ciy lan lugtla 20,33 va 15,67%. Ngoai ra, khi bo sung 2 mg/l AgNPs vao mdi truong
tai sinh choi lam gia tang hiéu qua tai sinh chdi va sinh truong cia cum ch01, khac phuc
hién tweng thiy tinh thé, md seo & mép 14, hoai tir miu cdy, héa nau miu ciy va méi
treong nudi cay, giam sy tich lily khi ET va gia ting hoat tinh ciia APX (ascorbate
peroxidase), CAT (catalase) trong giai doan tai sinh choi cia ciy African violet.
Tir khéa: ethylene, héa nau, hoai tir miu cdy, nano bac, thity tinh thé.
Chi sé phén logi: 1.6, 1.7, 4.6
Silver nanoparticles enhanced shoot regeneration efficiency and limited some
abnormal phenomena of African violet (Saintpaulia ionantha Wendl.) cultured in vitro
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This article investigated the effects of silver nanoparticles (AgNPs) on shoot
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regeneration, abnormal growth, ethylene (ET) gas fluctuations, and antioxidant enzyme
activity during the shoot regeneration of African violet. The results showed that using
the main leaf vein explant significantly improved shoot regeneration efficiency
compared to the whole leaf explant, with a shoot regeneration rate of 66.00%, an
average of 5.33 shoots per explant, and shoot height reaching 0.73 cm after eight weeks
of cultivation. At shoot regeneration time, both the main leaf vein and whole leaf
explants exhibited vitrification (20.00 and 19.67%, respectively), callus formation at the
leaf edges (21.67 and 22.33%, respectively), necrosis (14.67 and 12.33%o, respectively),
and browning of explants and the culture medium (20.33 and 15.67%b, respectively).
Furthermore, adding 2 mg/l AgNPs into the regeneration environment enhanced shoot
regeneration efficiency and growth, mitigated vitrification, callus formation, necrosis,
browning of explants and the culture medium, reduced ethylene gas accumulation and
increased the activities of ascorbate peroxidase (APX), catalase (CAT) during African
violet shoot regeneration.

Keywords: browning, ethylene, necrosis, silver nanoparticles, vitrification.
Classification numbers: 1.6, 1.7, 4.6
1. Pit van dé

Cong nghé nano da dugc tng dung rong rai trong cac linh vuc khac nhau va c6 anh
huong dang ké trén thé gidi. Bén canh d6, cong nghé nano ciing di duoc img dung cho nghién
ctru cac h¢ thong sinh hoc. Trong nong nghiép, nano kim loai da dugc chimg minh c6 tac
dong tich cuc 601 voi thye vat nudi cay In vitro, bao gom viéc tang ty 1¢ nay mam [1], kich
thich sy phat trién [2] va tang cuong tong hop cac hop chat thir cap c6 gia tri nhu dugc pham,
chat dinh dudng va hoa chat nong nghiép, bao gdm cac hop chét phenol va flavonoid [3].
Nhom nghién ctru ctia ching to1 da dat dugc nhiing ket qua dang khich I¢ trong viéc str dung
AgNPs nhu mot tac nhén khir trung moi truong nudi cdy in vitro [4], khtr tring miu ciy thuce
vat nhu African violet [5], rong Bip st [6], Clc tring [4] va bd sung vao mdi trudng nudi ciy
dé thuc day su phat trién caa Dau tay [7], Hong mén [8] va sam Ngoc Linh [9], cling nhu han
ché vi sinh vét trong hé théng vi thily canh [10]. Ngoai ra, cac loai nano khac ciing da dugc
nghién ctru trén cac ddi tuong thyc vat khac nhau, chéng han nhu nano coban gitp khic phuc
hién tuong vang va rung la ¢ cay hoa ang [11] va nano sit cai thién kha ning ra ré & cay
hoa Cam chudng trong diéu kién nudi cay in vitro [12]. Tuy nhién, tac dong cua cac loai nano
kim loai (b6 sung hoic thay thé) dm v6i sy phat trién va sinh truong, khic phuc hién tuong
bat thudng, cai thién kha ning ra ré in vitro, gia ting ty 1¢ song sOt, cung voi cac chi tiéu sinh
ly-sinh héa nhu su bién dong ET va hoat tinh enzyme chong 6xy hoa (APX, CAT) van can
duoc nghién ctru thém, dic biét 1a ddi cdy hoa African violet.

African violet (thugc chi Saintpaulia) c6 ngudn gde tir cac khu rimng mua ¢ chau Phi vai
mau sac hoa da dang. Loai hoa nay c6 la day, dep va phu long nhung, c6 kha nang nd hoa lién
tuc khi diéu kién thuan lot, do do rat dugc wa chudng trong vige tréng trang tri noi that va van
phong [13]. Ba c6 mot s6 két qua tich cuc trong viéc nhan gidng in vitro cay African violet,
bao gom phat sinh phoi soma [13], tai sinh chdi [14] va cam tng mé seo [15]. D.T. Nhut Va
cs (2007) [16] da tai sinh choi thanh cong cay African violet; tuy nhién sau 30 ngay nudi cay,
5O luong chdi thu duoc dao dong 5,8-8,0 chdi/mau voi kich thude ch01 nho hon 1 cm va khong
ddng déu. Hién tai, img dung nano kim loai trong viéc vi nhan gidng ciy African violet van
con rat han ché. D.T. Nhut va cs (2018) [5] chi méi dung lai & viéc st dung AgNPs nhu mot
chat khtr tring thay thé cho cac chat khir tring truyén thong. Do d6, nghién ctru vé anh hudng
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ciia AgNPs d6i v6i qua trinh tai sinh chdi, hién twong bat thudng, sy bién dong khi ET va
hoat dong ctia enzyme chong Oxy hoa trong giai doan tai sinh choi ctia cdy African violet l1a
di€u can thiét.

2. Vat liéu va phwong phap nghién ciru
2.1. Vat ligu thuc vt

Nguon mAau ban dau cia nghién ctru nay 1a cac mau 14 cua cdy African violet in vitro 12
tudn tudi.

2.2. Dung dich nano bac

Dung dich AgNPs c6 kich thudc nhé hon 20 nm véi nong do 1000 mg/l [17]. AgNPs
véi cac nong do khac nhau dugc chuan bi cho thi nghiém tai sinh chdi. AgNPs duoc st dung
trong céc thi nghiém do Vién Cong nghé Moi truong, Vién Han 1am Khoa hoc va Céng nghé
Viét Nam cung cép.

2.3. Ghi nhan hign tweng bét thuwong é giai doan tai sinh chai cay African violet

Cac mau la nguyén in vitro véi duong kinh 10 mm va mau gén 14 chinh véi kich thuéc
1x10 mm cua cdy African violet dugc thu nhan va cay trén dia petri nhya c6 chira méi trudng
tai sinh chéi. Moi truong MS [14] ¢6 chira 0,2 mg/l BA, 0,1 mg/l NAA, 8 g/l agar, 30 g/l
sucrose va 1 g/l than hoat tinh [16] (MSS), dugc boc kin bang mang parafilm M nhiam danh
gia kha ning tai sinh chdi tir mau 14 nguyén va mau gan 14 chinh, ddng thoi ghi nhan mot sé
hién twong bat thuong trong qua trinh tai sinh. Ty 18 tai sinh chdi (%), s6 lugng chdi/mau,
Chleu cao chdi (cm), hién tuong thay tinh thé (%), ty 16 mo seo & mep la (%), ty 1€ hoai tur
mau Cay (%), ty I¢ hoa nau clia Mau iy va moi trudng nudi cy (%) duoc ghi nhén sau 8 tuan
nudi cay. Hinh thai miu cay duoc quan séat va ghi nhan bang kinh hién vi soi ndi (x10).

2.4. Anh hwong ciia nano bac 1én hiéu qua tai sinh chéi

Trong thi nghiém, nQUOn mau téi uu cho qua trinh tai sinh chdi duoc Cay trén moi truong
MSS c6 chira AgNPs 6 cac nong d6 khéac nhau. Mau dol chung duoc nudi Cay trén moi truong
MSS khdng b sung AgNPs. Ty 1¢ tai sinh chdi (%), s6 lwong chdi/mau, chiéu cao chdi (cm),
khéi lugng tuoi va kho cua cum choi (mg) sau 4 tuan nudi cay. Ngoai ra, sé lwong choi/mau
(tong s chdi va chdi co kich thudc 16n hon 1 cm), chiéu cao chdéi (cm), SPAD, khdi lwong
tuoi va khé cia cum chdi (mg) dwoc thu thap sau 8 tuan nudi cay.

2.5. Xdc dinh ham lwong khi ethylene trong dia petri bang phwong phdp sic ky khi

Khi ET duoc thu thap truc tiép trong dia petri duoc boc bang mang parafilm M bang
dng tiém khong o ri khi (dung tich 1 ml) va sau d6 bom thu cong vao hé thong GC (sir dung
cot thép khong gi ¢6 kich thude 3 m x 1,5 mm chira chat hip phu Porapack P véi kich thudce
hat 80-100 Mesh) dé phan tich. Nhiét d6 cua cdt, kim phun va ngon lira ion héa duge duy tri
lan luot & 60 va 90°C. Khi nito (voi téc 46 55 ml/phut) duoc sir r dung lam khi mang, giup van
chuyén khi can phan tich dén cot sic ky [18]. Dia petri chita mau cdy duoc nudi ciy trén moi
truong bo sung AgNPs tdi uu va méi truong déi chimg (khdng c6 AgNPs) duoc thu thap sau
8 tudn nudi cdy dé danh gia su bién dong cua khi ET.

2.6. Xdc dinh hogt dj ciia enzyme chéong Oxy héa bang phwong phdap UV-Vis

Céac cum chdi tuoi (300 mg) tir cac thi nghiém duoc nghién thanh bot min trong nito
16ng. Sau d6, mau dugc hoa tan trong 2 ml dung dich dém phosphate 0,1 M, pH 7,4 chira 0,1
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mM EDTA. Hon hop mau dugc ly tim ¢ 15.000 vong/phut trong 20 phit ¢ nhigt do 4°C.
Phan noi phia trén sau ly tim dugc gitt lai (bao quan ¢ 4°C) dé phan tich CAT va APX.

Hoat tinh CAT duoc xac dinh bang cach phan Gmg mau véi 100 ul H202 65 mM trong 2
phut. Phirc hgp mau vang tao thanh gitra H.O2 va ammonium molybdate (NH4sM07024) duoc
do ¢ bude song 405 nm, véi 1 don vi hoat tinh (U/g) tuong duong véi viée phan huy 1 pumol
H20> trong 1 phat [19].

Hoat tinh APX dugc do bang cach theo ddi sy giam hép thu cua ascorbate & budc song
290 nm khi enzyme APX 6xy hoa ascorbate v&i sy hién dién cua 0,5 mM H20> trong 3 pht.
Mot don vi hoat tinh enzyme (U/g) twong duong véi lugng APX can thiét dé 6xy hoa 1 pmol
ascorbate trong 1 phut [20].

2.7. Xir ly 56 ligu
S4 liéu ghi nhan trong thi nghiém dugc xur ly b'img phén mém Microsoft excel 2016 va

SPSS 20.0 voi phep thir Duncan va LSD voi mire y nghia p<0,05 [21]. Mbi nghiém thtrc dugc
13p lai ngdu nhién 3 1an véi 100 mau/nghiém thirc.

3. Két qua va ban lun
3.1. Hi¢n twong bit thwong ¢ giai doan tdi sinh choéi cdy African violet

Sau 8 tuan nudi ciy, hién tuong thuy tinh thé, su hinh thanh mé seo ¢ mep la, hoai tr
mau cay, hién tuong hoa nau cia mau cay va moi truong nudi cdy. Nhitng hién tuong nay
duoc quan sat & cic mau chira gan 14 chinh va 14 nguyén cua cAy African violet (bang 1).

Bang 1. Mét s6 hién twong bit thwong ciia mau ciy cay African violet sau 8 tuan nudi
cay.

Chi ti¢u theo doi MAiu l4 nguyén MAu gin l4 chinh
Ty 16 tai sinh chdi (%) 40,00+1,15* 66,00+2,08

S6 chdi/mau 2,67+0,33 5,330,33

Chiéu cao chdi (cm) 0,50+0,60 0,73+0,06

Thuy tinh thé (%) 20,00+1,15 19,67+1,20

M5 seo & mép 14 (%) 21,67+1,67 22,33+1,45

Hoai tir mau cdy (%) 14,67+0,88 12,33+1,45

Hoa ndu mau cdy va moi truong nudi cay (%)  20,33+0,88 10,67+0,67

*: cdc gid tri thé hién gia trj trung binh * sai s& chuan trong phép thir LSD véi p<0,05.

Két qua ghi nhan dugc mau gan 14 chinh cho hiéu qua tai sinh chdi téi vu hon so véi
mau 14 nguyén v6i cac chi tiéu nhu ty 1€ tai sinh choi (66,00%), s6 choi/mau (5,33 choi) va
chiéu cao chdi (0,73 cm) (bang 1). Két qua nghién ctru nay trén cay kiwi cing cho két qua
trong dong, miu gan 1a chinh cho hiéu qua tai sinh t6i wu hon so v&i mau 14 nguyén [22]. Vi
vay, viéc st dung mAu gan 14 chinh cho hiéu qua tai sinh chdi t6i uu 80 vOi mau la nguyen
Ngoai ra, & giai doan tai sinh chdi ctia cay African violet trén ca 2 mau cay gan la chinh va
mau 14 nguyén déu xudt hién hién tugng thuy tinh thé (lén lugt 1a 20,00 va 19,67%), mod seo
6 mép 1a (lan luot la 21,67 va 22,33%), hoai tir mau cdy (lan luot 1 14,67 va 12,33%), hoa
nau mau cdy va moi trudng nudi cdy (1an luot 13 20,33 va 15,67%) (bang 1 va hinh 1).
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Hinh 1. Mot ) hi¢n twong bat thuong trong giai doan tai sinh chdi ciia cAy African violet
sau 4 tudn nudi cy. (A, B, C) Miu ciy sinh trudng binh thuong; (D, E, F) Hién tuong thuy
tinh thé; (G, H, I) Hién tuong hinh thanh m6 seo ¢ mép 14; (K, L, M) Hoa nau mau cay va
mdi trudng nudi cay. Thude do: 1 cm, ngoai trir A: 0,5 cm.

Hién tuong thuy tinh thé chii yéu duoc ghi nhan trong nuodi ciy in vitro va di duoc ghi
nhan khi nudi cay cay Cam chudng [23] va cdy Xuong rong [24]. Nguyén nhan dan dén hién
tuong thuy tinh thé trong nhan giong in vitro la do méi truong nudi cy, loai va nong do6 chat
diéu hoa sinh truong thuc vat [25], ¢ 4m twong ddi va su tich liy khi ET [26], hé thong nudi
cdy va cac chit 1am dong nhu agar hay gelrite trong moi trudng nudi cay [27]. Péi voi cdy
African violet, hién twong bat thuong ghi nhan & giai doan tai sinh chdi 1a khoang 20% trén
ca 2 loai mau cay (gan 14 chinh va 14 nguyén) véi cac dic diém cta chdi nhu chdi va 14 co
hién tugng mong nudc va bién dang (hinh 1D-1F). Trong nghién clru nay, hién tuong moé s¢o
xudt hién & mép 14 1an dau tién ghi nhin trong nudi cdy in vitro, diéu nay co the 1a do trong
giai doan tai sinh choi, cac chdi duge tao thanh c6 kich thudc nho va cac 1a nam gan va tiép
xuc voi moi trudng nuodi cay, do d0, cac mau 14 co hién twgng hinh thanh mé seo (hinh 1G-
11).

Bén canh do, hién tuong hoai tir mau ciy, hoa niu mau ciy va moi truong nudi cay cling
duogc ghi nhan trong giai doan tai sinh chdi (hinh 1K-1M); trong do, mau gan 14 nudi cay trén
moi truong MSS ghi nhén cac hién tuong nay thap hon so voi mau 1a nguyen. Diéu nay co
thé 1a do mau gan la chinh c6 vét thuong sau khi cit mau nén kha nang tiép xuc, hap thu dinh
dudng tot hon so voi mau 14 nguyen 0] dleu kién nudi cdy trong binh kin, 46 4m cao trong
binh nu6i cdy, thanh phan méi trudng nudi cy va sy tich 1y cac khi (dac biét 1a khi ET) da
1am xuét hién mét sé hién twong khéng mong mudn trong qua trinh nudi ciy in vitro [4, 12].



DOI: 10.31276/VJST.2024.0015.

Khoa hoc tw nhién | Khoa hoc sy séng; Khoa hoc nano;, Khoa hoc néng nghiép | Cong nghé sinh hoc trong nong nghiép, thiy san

Do d6, viéc cai tién su sinh truong va phat trién cta mau ciy ciing nhu khic phuc mét s6 hién
turong bat thudng 14 viée 1am can thiét trong nhan giéng thuc vt trong diéu kién in vitro.

3.2. Nano bac gia ting hidu qud tdi sinh choi va khic phuc mét sé hién twong bit

thuong

Sau 4 va 8 tudn nudi cay, AgNPs c6 hiéu qua 1én kha nang tai sinh chdi, khic phuc hién
tuong thuy tinh thé, mo6 seo mép 14, hoai tir mau cdy, héa ndy mau cdy va méi truong nudi
cdy, su bién dong khi ET, enzyme chdng 6xy héa (bang 2, 3 va hinh 2, 3).

Bang 2. Anh huéng ciia nano bac Ién sy tai sinh chdi va sinh truéng ciia cum chéi sau 4
tuan nudi cay.

AgNPs Ty 18 tai sinh chdi S chdi/mau Chiéu cao Khéi lwgng twoi Khoi lwvgng khd
(mg/l) (%) choi (cm) cum choi (mg) cum chéi (Mg)
0 67,67d* 5,67b 0,47bc 282,67c 36,00d

1,0 79,00bc 6,00b 0,53ab 467,67b 60,67b

2,0 89,33a 6,00b 0,67a 581,33a 72,67a

3,0 82,33b 7,67a 0,43bc 409,00b 50,33¢

4,0 76,33c 5,00b 0,30c 409,33b 42,33cd

*: trong cung mot codt, cac ky ty (a, b, ¢, d) thé hién su khac biét cd y nghia théng ké & p<0,05
(Duncan’s test).

Bang 3. Anh hwéng ciia nano bac 1én sy tai sinh chdi va sinh trwémng cua cum chdi sau 8
tuan nudi cay.

S6 chdi/miu A Khdi lrgng Khdi hrgng
AgNPs Ch;\l.e u cao SPAD  twoicum chdi khd cum choi
(mg/l) . . X choi (cm) : :
Téng s6 chdi  Chdi>1 cm (mg) (mg)
0 7,330 1,67 0,73° 27,33 1020,33¢ 120,00¢
1,0 10,672 2,330 0,80%¢ 27,678 1198,33° 134,33°
2,0 10,002 5,672 1,30° 30,00 1476,00? 160,672
3,0 8,00° 1,33¢ 0,93° 28,008  1358,00° 147,00%
4,0 6,00° 1,00¢ 0,73° 25,33 977,67 110,67¢

*: trong cung mot cdt, cac ky tu (a, b, ¢, d, e) thé hié
p<0,05 (Duncan’s test).

n su khac biét cé y nghia thong ké &
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Hinh 2. Anh huéng ciia nano bac Ién kha nang tai sinh chdi cay African violet sau 4 va
8 tuan nuoi cay. (A) Cum choi sau 4 tuan nudi cay; (B) Cum choi sau 8 tuan nudi cay; (C)
Hinh thai choi. Thude do: 2 cm.

60 T 56,00a

Lh
(=]
1

o
(=]
1

Ty 1& phén trdm méau cay (%)
[¥¥)
=

20
14,33b 15,00b
1 I I 6 = .8‘00(:
0 } —— -
Thay tinh thé M6 seo & mép la Hoal ttr mau cdy  Hoa ndu mau cayva Khéng bat thwdng

méi trrdng nubi céy

Hinh 3. ,;&nh huéng ciia nano bac & nong dé 2 mg/l Ién kha nang khic phuc mot ) hién
twong bat thwong trong giai doan tai sinh choéi ciy African violet sau 8 tuan nuoi cay.
Cac ky tu (a, b, c) thé hién su khac biét cé y nghia thong ké & p<0,05 (Duncan’s test).

Két qua ghi nhan nghiém thirc b sung 2 mg/l AgNPS sau 4 tuan nudi ciy cho ty 18 tai
sinh chdi (89,33%), khéi lwong tuoi va kho ciia cum chdi (twong tmg 14 581,33 va 72,67 mg)
cao hon cac nghiém thic bo sung AgNPs khac va ddi ching (bang 2). Ngoai ra, nghiém thirc
bd sung 3 mg/l AgNPs ghi nhin s chdi/mau (7,67 chdi) cao hon cac nghiém thirc con lai
(bang 1 va hinh 2A).
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Sau 8 tuan nuoi cay, nghiém thirc bo sung 1 va 2 mg/l AgNPs cho hi¢u qua tai sinh ch01
t6t nhat voi tong sd chdi ghi nhan 1an luot 13 10,67 chdi/mau va 10 chdi/mau. Tuy nhién, sb
chdi c6 kich thude >1 cm ghi nhan & nghiém thirc bo sung 2 mg/l AgNPs lai cao hon v6i 5,67
chdi (bang 3 va hinh 2B va 2C). Ngoai ra, cac chis sd nhu chiéu cao chdi (1,30 cm), khéi luong
tuoi ctia cum chdi (1476 mg) va khéi luong khé ciia cum chdi (160,67 mg) dat tbi uu khi bo
sung 2 mg/l AgNPs (bang 3). Chi s6 SPAD khéng c6 sy khac biét dang ké giira cac nghiém
thtrc.

Ngoai ra, ham luong khi ET va hoat tinh enzyme chong 6xy hoa cia cum chdi duge
nudi cay trén moi trudng cé bd sung AgNPs sau 8 tudn nudi cdy ciing ghi nhan su khéac biét
c6 y nghia (bang 4). Nghiém thirc bd sung 2 mg/l AgNPs ghi nhan ham lugng khi ET thap
hon so véi d6i chimg (1,15 so voi 1,36 ppm); trong khi d6, hoat tinh enzyme ctua CAT va
APX lai gia ting hon so véi ddi chung (bang 4). Hon ntra, ghi nhan hién tuong bat thudng
trong giai doan tai sinh chdi cho thay hién tugng thuy tinh the (14, 33%), md s¢o ¢ mép la
(15%), hoai tir mau ciy (6,67%) va héa nau mau cay va moi trudng nudi cay (8,00%) giam &
nghiém thtrc bo sung 2 mg/l AgNPs so véi nghiém thirc ddi chimng (bang 1 va hinh 3).

Bang 4. Sv tich lily khi ethylene trong dia nudi ciy va hoat tinh catalase va ascorbate
peroxidase ciia cum choi trén moi trweong c6 bo sung nano bac sau 8 tuan nudi cay.

AgNPs (mg/l) Khi ET (ppm) Hoat tinh CAT (U/g) Hoat tinh APX (U/g)
0 1,36%® 77,31° 0,29¢
1,0 1,452 82,32¢ 1,11°
2,0 1,15¢ 101,518 2,372
3,0 1,32b¢ 88,09° 0,94¢
4,0 1,442 86,90° 0,40¢

*: trong cung moét cdt, cac ky tv (a, b, ¢, d, e) thé hién su khac biét cé y nghia thong ké &
p<0,05 (Duncan’s test).

Khi ET 13 hormone thuc vat duy nhat t6n tai & dang khi va c6 hoat tinh sinh hoc & nng
do rat thap (0,01-1,0 ppm). Do nhay cam cua cay voi khi ET c6 thé thay d6i tuy thudc vao
loai va kiéu dap tng. Thuc vat tir 1au da duogc biét den c¢6 kha ning san xuat ET, mot hormone
dang khi c6 tac dong manh dén qué trinh phat trién va ting trudng, co thé bd trg hoic dbi
khang véi cac hormone khac [28]. P4 c6 nhiéu nghién ciru chi ra rang sy hinh thanh va hoat
dong cua ET bi tc ché boi AgNPs; AgNPs ngin chin su lién két ciia khi ET voi cac thy thé
trong té bao thue vat, tir d6 ngan chan qua trinh nhan dién va hoat dong cta khi ET [29]. Bén
canh d6, AgNPs c6 thé han ché sy tich lity khi ET trong binh nuéi cdy chdi dau tay [4]. Ngoai
ra, nong do AgNPs anh huong dén su sinh truong ciia thuc vat co su khac biét tiy theo loai
cay trong [4, 28, 29].

Két qua cua nghién ctru cho thay, ¢ ndng d6 tdi wu, AgNPs gitp gia ting hoat tinh CAT
va APX. Hoat tinh cua APX va CAT ghi nhan trén cy Cai be xanh trong mdi trudng c6 bd
sung AgNPs (25-50 ppm) gia tang va gitp cdy cling sinh trudng va phat trién manh nhat [30].
Ngoai ra, bd sung AgNPs vao méi trudng nudi cdy cdy Laa va Cai be xanh & mirc do phan tir
ghi nhan duoc su ting manh biéu hién gen FSD1 cia SOD, CATa va APXa; do do, lam giam
dang ké su tich lily gbc H202 giup gia ting su sinh trudng cta cay [30, 31]. Trong nghién ciru
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nay, bo sung AgNPs c6 hiéu qua 1én kha ning tai sinh chdi, khic phuc mot s6 hién twong bat
thu’O’ng, su bién dong khi ethylen, enzyme khang 6xy hoa (bang 2, 3 va hinh 2, 3). Ttr nhitng
két qua trén cho thay, bd sung 2 mg/l AgNPs vao moi truong nudi cAy da giup gia ting hiéu
qua tai sinh ch01 cting nhu han che ty 1¢ mau c6 hién tuong thuy tinh thé, mod seo & mép 14,
hoai tir mau ciy va hoa ndu mau cdy va moi truong nudi cay cia cay African violet.

4. Két lun

Trong nghién ciru nay, viéc b6 sung AgNPs (2 mg/l) c¢6 hiéu qua tich cyc trong viéc tai
sinh chdi va sy sinh truéng ctia cum choi, dong thoi giup khac phuc hién tuong thuy tinh the,
md seo & mép 14, hoai tir va hda ndu cia mau cay va moi truong nudi ciy. AgNPs con giup
giam su tich liiy ET trong hé thong nudi ciy va gia ting hoat dong ciia APX va CAT trong
giai doan tai sinh chdi cua cdy African violet.

LOI CAM ON

‘Nghién ctru nay dugce hd tro kinh phi boi Chuong trinh phat trién nhém nghién ciru
xuét sic hang I vé “Nghién ctru anh huong ciia mot s6 hat nano kim loai 1én sy phat sinh hinh
thai, sinh truong - phat trién, sinh 1y - sinh hoa va tich lay hop chat thtr cAp ciia mot sb cay
trong c6 gia tri kinh té nudi cay in vitro” (ma s6 dé tai NCXS01.03/22-24) cua Vién Han 1am
Khoa hoc va Cong nghé Viét Nam va Vién Nghién ctru Khoa hoc Tay Nguyén. Céc tac gia
xin chan thanh cam on.
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