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Nario bac ning cao hiéu qua tai sinh choi tir mAu cdy cinh hoa Thu hai duong
(Begoniax tuberhybrida Voss) thong qua con dwong tong hop carbohydrate
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Tom tit:

Nghién ciru nay dwgc thuc hi¢n nhiam t6i wu hoéa hiéu qua tai sinh chdi tir miu cdy canh hoa Thu hai dudng trén
méi trudng bd sung nano bac (AgNPs). Két qua cho thiy, cac miu canh hoa dwge nudi ciy trén mai trudng bod sung
0,8 mg/l Thidiazuron (TDZ) cho hi¢u qua tai sinh chdi cao hon dang ké so véi cac loai cytokinin khac dwoc sir dung.
Trong khi dé, bd sung 1,5 mg/l AgNPs két hop 0,8 mg/l TDZ da gia tang 56 lwgng chdi tai sinh cao gép 1,67 14n so véi
déi chlrng khong b sung AgNPs. Su hi¢n di¢n cia 1,5 mg/l AgNPs trong moi trudng nudi cay da kich thich gia tang
sinh khéi twoi va khé cia cum chdi (421,49 va 24,73 mg, twong wng) cao hon dang ké so véi nghiém thirc dbi chtrng
(241,92 va 12,49 mg, twong trng). Phan tich ham luwgng carbohydrate trong miu ciy bang UV-Vis cho thay, trong hiu
hét cac giai doan tai sinh in vitro cay Thu hai du’ﬂng, AgNPs da kich thich gia tang sy tich lily tinh bot (ngay 5, 10,
20 va 25) va duwong (ngay 15, 20 va 25) trong mau cay Cac Kkét qua hién tai chi ra rang, AgNPs thic day qua trinh
tlch lity tinh bot va chuyen ho6a thanh dwong trong mau cay canh hoa ciy Thu hai dwong, tao ra nguon nang lwong
can thiét cho qua trinh tai sinh chdi in vitro.

Tir khéa: nano bac, Thu hdi duwdng, tinh bt, vi nhan giéng.
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Silver nanoparticles enhanced shoot regeneration from Begonia x tuberhybrida Voss

petal explants via carbohydrate synthesis pathway
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Abstract:

This study was carried out to optimise the shoot regeneration efficiency from Begonia x tuberhybrida Voss petals on
medium supplemented with silver nanoparticles (AgNPs). The results showed that the petal explants cultured on the
medium supplemented with 0.8 mg/l Thidiazuron (TDZ) had significantly higher bud regeneration efficiency than
other cytokinins investigated. Meanwhile, the addition of 1.5 mg/l AgNPs combined with 0.8 mg/l TDZ increased
the number of regenerated shoots 1.67-fold higher than the control without adding AgNPs. The presence of 1.5
mg/l AgNPs in the culture medium stimulated a significantly higher increase in the fresh and dry biomass of shoot
clusters (421.49 and 24.73 mg, respectively) compared to the control (241.92 and 12.49 mg, respectively). Analysis of
the carbohydrate content in explants by UV-Vis showed that during most of the in vitro regeneration stages, AgNPs
stimulated the accumulation of starch (days 5, 10, 20 and 25) and sugars (days 15, 20 and 25) in the explants. The present
results indicate that AgNPs promote starch accumulation and conversion to sugar in Begonia X tuberhybrida Voss
petal explants, which provide the necessary energy source for in vitro shoot regeneration.
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1. it van de

Thu hai duong (Begonia) 1a mot trong nhiing chi thuc
vat da dang nhét trong gidi thuc vat [1, 2]. Hién nay, hon
1800 loai da dugc cong nhan va theo du doan, téng s6 loai
thuc su trén thé gidi c6 thé 1én dén 2500 loai [2]. Duya trén
s da dang v& mau sic, hinh dang va kich thuéc cia hoa
va 1a, nhiéu loai Thu hai dudng tir 1au di dugc nhan trong
rong rai nhu mot loai hoa chau canh mang lai gia tri kinh
té cao. Cho dén nay, nudi cdy thuc vat in vitro da tré thanh
phuong thirc nhan giéng chu dao trén nhiéu ddi tuong cay
trong khac nhau nham tao ra cac ciy gidng sach bénh co
chit luong dong déu véi hé sé nhan giéng 16n trong thoi
glan ngan [3]. Trong vi nhan gidng cay Thu hai duong, cac
nguon mau cdy ban dau thuong duoc st dung nhu 14 [4
51, cuong la [5-7], than [6, 8] phat hoa [9, 10] hay cuong
hoa [11, 12]. Tuy nhién, ngudn mau ciy canh hoa Van chua
dugc nghién ctru nhiéu, trong khi canh hoa 1 ngudn méu
cdy c¢6 nhidu wu diém nhu 13 s6 luong nhiéu, khong lam
t6n hai cdy me khi thu mau [13]. Nghién ctru dau tién nudi
ciy thanh cong canh hoa Thu hai dudng dugc thuc hién boi
F.M. Velasco va cs (2018) [13]; tuy nhién, hi¢u qua tai sinh
cua quy trinh chi dat muc trung binh. Do d6, cac nghién ctru
tiép theo can duoc thuc hién dé nang cao tan sd tai sinh tir
mau cdy canh hoa Thu hai duong.

Nhitng ndm gan ddy, AgNPs da duoc st dung trong nudi
cdy in vitro dé 1am chat khir tring bé mit mau céy [6, 14-
18]; ngoai ra, AgNPs ciing dugc bd sung vao méi truong
nudi ciy dé tang hiéu qua tai sinh in vitro trén cac ddi tuong
cdy trong khac nhau nhu hoa Dong tién [19], Trau tién [20];
lan H) diép [21]; Déau tay [22]; sam Ngoc Linh [23]. Cac
nghién ctru cho thdy ring, bé sung AgNPs vao méi truong
nudi cdy ¢ ndng do thich hop da gitp ting hiéu qua tai sinh.
Tuy nhién, anh hudng ciia AgNPs 1én sy thay d6i ham luong
carbohydrate trong miu cdy thuc vat chua dugc nghién ciru
truée ddy, mic du carbohydrate tong hop trong miu ciy
lién quan tryc tiép dén hiéu qua tai sinh in vitro [7]. Do do,
nghién ctru ndy duoc thyc hién nham dénh gia tic dong cua
AgNPs trong méi truong nudi cdy 1én hiéu qua tai sinh chdi
va sy thay doi vé ham lugng carbohydrate trong mau ciy
canh hoa trong subt giai doan tai sinh in vitro cdy Thu hai
duong.

2. U4t liéu va phucng phap nghién ciiu
2.1. Vit liéu thuc vt

Nguon mau duoc str dung trong cac thi nghiém 1a cac
canh hoa tang thir 2 (tinh tir ngoai vao, duong kinh 3 cm)
dugc thu nhan tir hoa cdy Thu hai duong 4 thang tudi dugc
tréng tai vuon wvom Phong Sinh hoc Phan tir va Chon tao
gidng cay trong, Vién Khoa hoc Su song.
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2.2. Dung dich nano bac (AgNPs)

Dung dich nano bac (AgNPs) ndng d6 500 ppm v&i cac
hat c6 kich thudc trung binh <20 nm do Vién Cong ngh¢
Maéi truong tong hop theo phwong phap cia H.N. Chau va
cs (2008) [24] dugc st dung trong cac thi nghiém cé lién
quan.

2.3. Méi trwong nuéi cdy

Moi truong nudi ciy sir dung trong nghién ciru nay la
mdi truong MS co ban bd sung 8 g/l agar, 30 g/l sucrose,
pH 5,8. Cac chét diéu hoa sinh truong thuc vat va AgNPs
v6i cac ndng do khac nhau dugc bd sung vao mdi truong
tiy theo muc dich timg thi nghiém. Mbi truong dugc hip
khtr tring & nhiét d6 121°C, ap suét 1 atm trong thoi gian
30 phat.

2.4. Phwong phap nghién ciru

Khir trimg bé mdt mau cdy: Canh hoa Thu hai duong
da thu nhan dugc rira bang dung dich tiy ria Sunlight
(Unilever, Viét Nam) va rira dudi voi nudc chay trong 20
phat, ngdm véi con 70° trong 30 gidy, rira lai bang nudc vo
trung 4 1an. Sau d6, cac mau tiép tuc duge khir tring bang
dung dich 40 g/l Ca(OCl), trong thoi gian 15 phut [13].
Cubi cung, cac canh hoa dugc rua sach lai béng nudce cit vo
trang 4 1an dé st dung cho cac thi nghiém.

Phirong phdp nhuém mau tinh bét: Mau cdy canh hoa
Thu hai duong & giai doan 0 va 5 ngay nudi cay duoc rira
sach bang nudc cit, cit thanh lat mong (30-40 pm) va dat
1én lam kinh di c¢6 san mot giot nude. Tiép theo, mau dugc
nhudm bang dung dich kali-iodua trong 5 phut; cudi ciing,
mau duoc rira sach lai béng nudc cat va quan sat dudi kinh
hién vi quang hoc (Leica, M) [8].

Anh hong cua cytokinin 1én hiéu qua tdi sinh chéi in
vitro: Céc canh hoa cdy Thu hai dudng dugc cy trén moi
truong MS ¢6 bd sung cytokinin (CK) riéng 1é & cac nong
d6 khac nhau gém 6-Benzyladenine - BA (0,5; 1,0; 1,5; 2,0;
2,5 mg/l), Kinetin - KIN (0,5; 1,0; 1,5; 2,0; 2,5 mg/l) hodc
Thidiazuron - TDZ (0,2; 0,4; 0,6; 0,8; 1,0 mg/1), ddi chung
1a méi trudng MS khong bd sung CK. Cac chi tiéu theo ddi
gom ty 1¢ tai sinh chdi (%), s6 chdi/mau, khdi lugng tuoi va
kho ciia cum chdi (mg) dugc ghi nhan sau 60 ngay nudi cdy.

Anh hwong ciia nano bac 1én hiéu qua tdi sinh choi in
vitro: Céc canh hoa cdy Thu hai dudng duoc nudi cdy trén
mdi truong MS bé sung 0,8 mg/l TDZ (két qua tot nhét tir
thi nghiém 1) va AgNPs vdi cac néng do khac nhau (0; 0,5;
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1,0; 1,5; 2,0; 2,5 ppm), nham khao sat tac dong ctia AgNPs
dén kha nang tai sinh chdi in vitro. Déi chimg 1a cac canh
hoa duoc nudi cdy trén méi trudng khong bd sung AgNPs.
Céc chi tiéu theo ddi gdm ty 18 tai sinh chdi (%), s6 chdi/
mau, khdi lugng tuoi va kho cia cum chdi (mg) duoc ghi
nhan sau 60 ngay nudi ciy.

Xac dinh ham lwong tinh bt trong mau cdy bdng
phirong phdp phan tich quang phé tir ngoai kha kién (UV-
Vis): Ham lugng tinh bot trong mau cdy nghiém thirc tdi wu
va d6i ching trong thi nghiém 2 dugc dinh lugng nhu mé ta
cua B. Fernandes va cs (2012) [25]. Theo d9, tinh bjt trong
mau duoc thuy phan thanh maltodextrin boi a-amylase
(3000 U/ml) va sau d6 dugc thuy phan thanh glucose biang
amyloglucosidase (3300 U/ml). Ham lugng glucose trong
mau dugce xac dinh béng cach st dung thudc tht GOPOD
(glucose oxidase-peroxidase) san pham c6 do hap thu t6i da
& 510 nm, D-glucose duoc sir dung lam d6i ching. Dung
dich mau trfmg duoc chuén bi gém 0,1 ml nudc cat co bd
sung 3,0 ml GOPOD. Téng ham luong tinh bot (I) (% w/w
DW) dugc xac dinh theo cong thic: I = A4 x F/ W x 90.
Trong d6: 4 1 hé s6 hap thu cua dung dich thir so véi mau
trang; F 1a hé s6 chuyén doi tir gia tri do hap thu sang gié trj
glucose; W 1a khéi lwong mau thir (mg).

Xdc dinh ham lwong deong khir trong mau cdy bang
phiwong phép phan tich quang phé tir ngoai kha kién (UV-
Vis): Ham lugng duong khir ciia mau cdy nghiém thuc ti
wu va ddi ching trong thi nghiém 2 dwoc xac dinh bang
cach sir dung thudc thir 3,5-dinitrosalicylic acid (DNS) tao
ra san phém co do hép thu cuc dai ¢ budc soéng 540 nm,
nude cat duge st dung lam ddi ching. D-glucose dugce st
dung dé xay dung dudng chuén [26]. Him luong duong (S)
(mg/g DW) dugc xac dinh theo cong thiic: S =4 x n x V/m.
Trong dé: A 1a ham lugng dudng khir trong dung dich mau
d3 pha lodng (mg/g); n 1a hé sb pha lodng; ¥ 14 thé tich dung
dich chuan (ml); m 1a khbi luong miu thir (g).

2.5. Diéu ki¢n thi nghi¢m

Mau trong cic binh nudi cdy dugc dit trong phong nudi
& nhiét do 25+2°C, d6 am twong ddi 55-60%, chiéu sang
bang dén huynh quang véi cuong do 40-45 ymol.m2.s' va
thoi gian chiéu sang dugc thiét 1ap 16 gio/ngay.

2.6. Xir Iy 56 ligu

S liéu sau khi thu thap tmg véi tig chi tiéu theo ddi
dugc xtr Iy bang phin mém Microsoft Excel 2010 va phan

tich théng ké SPSS 16.0 dua trén tiéu chuin phép thur
Duncan véi p<0,05 [27].
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3. Két qua va ban luan

3.1. Anh hwong ciia cytokinin lén khd néng tdi sinh
chéi ciia méu canh hoa Thu hdi dwong nuéi cdy in vitro

Két qua ghi nhan dugc cho thdy, mau canh hoa cay Thu
hai duong duoc nudi ciy trén moi trudong bd sung cac loai
CK khac nhau (BA, KIN, TDZ) cho kha ning tai sinh chdi
khéc nhau (bang 1).

Bang 1. Anh hwéng cua cytokinin Ién kha ning tai sinh chdi cta
mau canh hoa cay Thu hai dwéng sau 60 ngay nudi cay.

Nong dd Ty 1€ tai sinh ‘A’;, C""," choi :
CK mgl) (%) hoi/ Kndi lwgng  Khdi lugng
mau 97 (mg) khé (mg)
0,0 . . = .
PC 05 34,448 4,00 53,91 1,95t
1,0 44 45¢ 4,78 63,49 2,76¢
1.5 68,89 7,11¢ 100,24 4,55¢
2,0 34,448 1,70 21,64 0,95"
BA 25 32,200 2,008 25,69 1,100
0,5 20,00k 589 76,32t 3,54¢
1.0 35,568 7,224 96,26 4,544
1,5 48,89« 8,00  103,58" 4,33¢
2,0 37,78 4,67 62,38 2,20%
KIN 25 42,22 3,560 46,24 1,67¢
0.2 28,891 922¢  124,38¢ 6,14
0.4 53,33¢ 11,33% 151,87¢ 731
0,6 66,67° 12,000 158,25 7,35
TDZ 0.8 75,56° 17,00 241,92° 12,49°
1,0 65,56 12,000 170,80° 7,170

Cac gia tri trong cung mot cét dwoc di kem véi cac chiv cai khac nhau
biéu thi sy khac biét cé y nghia & mirc p<0,05 trong phép thtr Duncan.
BC: Boi chirng.

Trén méi trudong khong bd sung CK (ddi chimg), mau
cay khong cam Ung tai sinh choi. Di v6i moi truong nu01
ciy bo sung BA, hidu qua tai sinh chdi (ty 18 tai sinh chdi, s6
chdi/mau, khdi lugng tuoi va kho ciia cum chdi) ting ty 1&
thuan khi ting ndng d6 BA 0,5-1,5 mg/l. O ndng d6 1,5 mg/I
BA, ty 1¢ ti sinh choi dat cao nhat (68,89%). Nguoc lai, khi
ndéng d6 BA vuot qua 1,5 mg/l, hiéu qua tai sinh chdi giam
dang ké (bang 1). Trén méi truong bo sung 1,5 mg/l KIN,
hiéu qua tai sinh chdi cao hon cac nong d6 KIN khac; tuy
nhién, ty 1¢ tai sinh chdi chi dat 48,89% (bang 1). Trong khi
do, moi truong b6 sung TDZ cho hiéu qua tai sinh choi cao
hon dang ké so voi cac nghiém thirc sir dung BA va KIN.
Cu thé, nghiém thuc 0,8 mg/l TDZ cho ty 1€ tai sinh chdi
(75,56%), s6 chdi/mau (17,00 choi), khéi lwong twoi cum
chdi (241,92 mg) va khdi lugng khé cum chdi (12,49 mg)
dat cao nhat (bang 1). Chdi thu dugc trong nghiém thirc nay
¢6 mau xanh ddm va kich thuéc déng déu (hinh 1G).
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Hinh 1. Cac giai doan tai sinh chéi in vitro tir mau cay canh hoa
Thu hai du’b’ng trén moi trwng bé sung 0,8 mgl/l TD_Z. (A) Quan §ét
md hoc cho thay khdéng c6 sy tich Iy tinh bdt trong mau cay bap dau;
(B) Céc hat tinh bot tich IGy trong mé (mii tén) sau 5 ngay nudi cay; (C)
Sl_.l" hinh thanh chéi so kh(’yi sau 15 ngay nudi céy; (D) Sy hinh th?nh
choi sau 20 ngay nudi cay; '(E) Sw hi~nh thénh choi voi cac phat thé ]é
rd rang sau 30 ngay nudi cay; (F) Mau cay canh hoa & ngay nudi cay
dau tién; (G) Su tai sinh choi truc tiép trén gbc canh hoa sau 30 ngay
nudi cay.

Quan sat md hoc cho théy, sau 5 ngdy nudi cdy trén moi
truong bo sung 0,8 mg/l TDZ, sy tich lily cac hat tinh bot
da duoc quan sat théy trong mau céy canh hoa, trong khi,
su tich liiy nay hau nhu khong dugc ghi nhan trong mau céy
ban dau (hinh 1A va 1B). Sy tich Ity tinh b0t 1a diéu kién
can thiét cho sy tai sinh in vitro cua mau céy [7]. Sau 15
ngay nuoi céy, cac chdi so khoi di bat ddu xuét hién tai goc
mau ciy canh hoa (hinh 1C). Cac choi hai 14 mam da xudt
hién sau 20 ngay nudi cdy (hinh 1D) va cac chdi hinh thanh
phat thé 14 rd rang sau 30 ngay nudi cdy (hinh 1E va 1G),
nguoc lai khong c6 sy tai sinh chdi trong nghiém thirc d6i
ching da dugc quan sat (hinh 1F).

A. Awal va cs (2013) [12] d4 bao cdo rang, cac mau cy
canh hoa Thu hai duong (B. x hiemalis Fotsch) da khong c6
kha ning tai sinh chdi trén méi trudng MS bo sung BA hodc
TDZ & tit ca cac ndng do duoc khao sat. Trong khi, nghién
cuu cua F.M. Velasco va cs (2018) [13] ] da tai sinh chdi
cay Thu ha1 duodng (B. eliator) gian tiép thong qua mo s¢o
tir miu cdy canh hoa thanh cong trén hai giong ‘Heidi’ va

‘Gloriosa’, véi ty 1€ tai sinh lan luot 14 57,2 va 46,4%. Céc
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két qua nay chi ra rang, kiéu gen 13 mot trong nhing yeu t6
quan trong quyét dinh dén kha nang tai sinh in vitro ciia mau
cay canh hoa Thu hai dudng. Trong nghién ctru nay, canh
hoa Thu hai duong nudi cay trén moi tru(mg MS bd sung
0,8 mg/l TDZ cho ty 1¢ tai sinh choi dat toi wu (75,56%).

3.2. Anh hmrng ctia nano bac (AgNPs) lén kha nang tai
sinh choi ciia mau canh hoa Thu hdi dwong nuéi cdy in vitro

Két qua ghi nhan dugc cho théy, AgNPs co anh huong
dang ké 1én kha ning tai sinh choi tir mau cay canh hoa nudi
cay in vitro sau 30 va 60 ngdy nudi cdy (bang 2 va hinh 2A,
2B). O ndng do AgNPs thap (0,5 mg/1), hiéu qua ti sinh choi
khong c6 sy khac biét dang ké so véi dbi chimg khong bo
sung AgNPs. Trong khi do, trén moi truong c6 chura 1,5 mg/1
AgNPs, cac chi tiéu tai sinh va sinh trudng nhu ty 1 tai sinh
(78,89%), s6 luong chdi (28,44 chdi/mau), khdi lugng tuoi
(421,49 mg), khdi lugng kho (24,73 mg) dat cao nhét (bang 2
va hinh 2B). Tuy nhién, hiéu qua tai sinh va sinh truong cua
méu cdy da giam dang ké khi bd sung AgNPs v6i nong do
Bang 2. Anh hwéng clia nano bac (AgNPs) 1én kha niang tai sinh
chéi cia mau canh hoa cay Thu hai dwong sau 60 ngay nudi cay.

Cum chdi

Nong dd AgNPs Ty I¢ taisinh _; . . .

(mg/l) (%) So ¢hoi  Kngi lwgng twoi  Khéi lugng kho
(mg) (mg)

0,0 75,56'% 17,000 241,92¢ 12,49

0,5 73,33¢ 17,11c 244,12¢ 12,85¢

1,0 78,89 21,440 309,47° 17,128

1,5 78,89 28440 421,49 24,73

2,0 65,55 13,89¢ 183,224 9,48¢

2,5 48,89° 9,34¢ 120,18¢ 5,82¢

Cac gia tri trong cung mét cét dwoe di kem véi cac chiv cai khac nhau
bidu thi sy khac biét co y nghia & murc p<0,05 trong phép thtr Duncan.

Hinh 2. Anh hwéng cla nano bac (AgNPs) 1&n sw tai sinh chdi in
vitro tir mau cy canh hoa Thu hai dwong. (A) Sv tai sinh chdi sau 30
ngay nuéi cay; (B) Su tai sinh chdi sau 60 ngay nuéi cay. BC: Béi chirng.
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cao (2,0 mg/l va 2,5 mg/l). Nhu vay, viéc bo sung 1,5 mg/l
AgNPs vao moi truong nudi cay da gia ting s6 lugng chdi tai
sinh cao gép 1,67 lan so véi ddi ching.

Két qua ctia nghién ctru nay twong dong vai cac nghién
ctru ung dung AgNPs cho muc dich gia tang hi€u qua tai
sinh in vitro trén nhiéu ddi tuong ciy trong nhu ciy hoa
Dong tién [19], cdy Dau tay [22], lan Hb diép [21], cAy Trau
tién [20]; cay Chubi [28]; cdy sam Ngoc Linh [23]. Bén
canh d6, cac co ché sinh hoa c6 lién quan ciing di duoc
ching minh. Theo d0, viéc bd sung AgNPs vao mdi trudng
nuodi cdy co tac dung trc ché hoat dong cia enzyme sinh
tong hop etylen; do do, giam sy san sinh qua mirc khi etylen
trong binh nudi cdy gay trc ché sy nhan nhanh chdi cay Dau
tay [22]. Tuy nhién, anh huong ctia AgNPs 1én sy thay d6i
ham lugng carbohydrate trong mau cdy thuc vét chua dugc
nghién ctru trudc ddy, mic du carbohydrate tong hop trong
mau cdy lién quan truc tiép dén hiéu qua tai sinh in vitro [7].
Do d6, nghién ctru sau hon dugc thuc hién trong thi nghiém
tiép theo nham danh gia tac dong AgNPs 1én su thay doi vé
ham luong carbohydrate trong mau ciy canh hoa Thu hai
dudng trong sudt giai doan tai sinh in vitro.

3.3. Anh hwéng ciia nano bac (AgNPs) lén sw thay déi
ham lwong carbohydrate trong mau cd'y cdnh hoa cdy Thu
hai dwong

Két qua phan tich UV-Vis cho thay rang, tong ham luong
tinh bot tich lily trong mau cdy ting 1én 15 rét & giai doan
dau nudi cdy ¢ ca nghiém thirc bd sung 1,5 mg/l AgNPs va
d6i chung (hinh 3). Ham luong tinh bot dat mirc cao nhét &
ngay nudi cdy thir 10 trong nghiém thirc c6 b sung AgNPs
(38,42%), trong khi d6, & nghiém thtrc d6i chimg khong bd
sung AgNPs, ham lugng tinh bot dat muc cao nhit (38,28%)
& thoi diém muodn hon (ngay thir 15). Cac két qua chi ra
rang, AgNPs diy nhanh sy tich liy tinh bot trong mé cdy,
turong tng voi sy hinh thanh chdi so khéi sém hon so voi
nghiém thirc ddi chimg.
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mm Ham lwong tinh bét ddichtng === Ham Iuong tinh bét AgNPs
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Hinh 3. Sy thay déi ham Iwong carbohydrate trong mau cay canh
hoa cay Thu hai dwong nudi cay trén méi trwdng bd sung nano bac
(AgNPs) va déi chirng (khong bé sung AgNPs). D4u * biéu thi sy khac
biét c6 y nghia & mirc p<0,05 trong phép thir Duncan.
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Trong giai doan tiép theo, tong lugng tinh bot trong
mau cdy sau 15, 20 va 25 ngay nudi cdy khong cé sy khac
biét dang ké vé mat théng ké duoc ghi nhan ¢ nghiém thic
b6 sung AgNPs (34,43, 34,63 va 34,60%, twong mg). Két
quéa twong tw vé ham lugng tinh bot ciing dwoc ghi nhin
trén mau dbi ching & ngay thir 20 va 25 (29,58 va 29,00%,
tuong Ung).

Phan tich luong dudng khir trong mau cdy ¢ nghiém
thtrc 1,5 mg/l AgNPs cho théy ham lugng duong dat cuc
dai & ngay nuéi cay thir 15 (147,80 mg/g), tuong g véi
giai doan suy giam ham lugng tinh bot. Trong giai doan tiép
theo, ham luong co6 sy suy giam trong mau cay ¢ ngay nudi
cay thir 20 va 25; tuy nhién, ham luong dwong van duy tri
mirc >140 mg/g (hinh 3). Két qua tuong tu ciing dugc ghi
nhan d6i voi ngh1em thire d6i ching, su gia tang ham lugng
duong cao nhat duoc ghi nhin ¢ ngdy nudi ciy tha 15 va
giam dan sau d6 & ngay tha 20 va 25 (hinh 3).

So sanh ham lugng tinh bt gitra hai nghiém thic cho
thiy AgNPs di kich thich gia ting sy tich liiy tinh bot trong
mau cdy & hau hét cac giai doan tai sinh in vitro cdy Thu
hai duong (5, 10, 20 va 25 ngay). Trong khi do, so voi dbi
ching mau cay & nghiém thic bo sung AgNPs c6 ham
lwong duong thap hon ¢ giai doan 5 va 10 ngay nudi cay
nhung cao hon dang ké ¢ giai doan 15, 20 va 25 ngay nudi
cdy (bang 2). Két qua chimg minh ring, tinh bot dwoc tich
lity trong mo va chuyén héa thanh dudng 14 yéu t6 can thiét
cho céc giai doan tai sinh va phat trién chdi in vitro.

Theo A. Bach va cs (2018) [29], duong trong m6 thyc vat
la ngudn nguyén liéu dé téng hop polysaccharide va cung
cap nang lugng can thlet cho qua trinh phan chia va dan dai
clia té bao. Trong nudi cdy in vitro, ham lugng carbohydrate
12 ngudn ning luong can thiét cho qua trinh biét hoa va ting
sinh t& bao trong sudt qua trinh phat sinh co quan cia thuc
vat [8, 29]. Trong nghién ctru nay, AgNPs trong moi truong
nudi ciy da thuc day qua trinh tich Iy tinh bot va chuyen
hoa thanh duong trong mau cdy canh hoa tao ra ngudn ning
luong can thiét cho qua trinh tai sinh chdi in vitro cdy Thu
hai duong.

4. Két luan

Nghién ctru nay chi ra rang, AgNPs dugc bd sung vao
moi trudng nuodi cay gitp tang kha nang tai sinh chdi va s1nh
truong cua ch01 Thu hai duong trong diéu kién nuodi cay
in vitro. Mau cdy canh hoa Thu hai duong duoc nudi cay
trong mdi trudng MS ¢ bd sung 0,8 mg/l TDZ va 1,5 mg/l
AgNPs cho ty 1¢ tai sinh chdi, sb chdi va khdi lugng cum
chdi dat t6i wru. Xét trén khia canh sinh hoa, AgNPs co tac
dung trong viéc gia tang tich ldy tinh bot va chuyén thanh
duong trong mau cay dé cung cip ngudn ning luong can
thiét cho giai doan tai sinh chdi va ting sinh cum chdi. Cac
thong tin tu nghién ctru hién tai dé xuit tmg dung AgNPs
phuc vu cho cong tac vi nhan gidng cay Thu hai duong va
nhidu ddi twong ciy trong co6 gia tri kinh té khac.
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