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Evaluation of combining ability of 5 inbred sweet corn lines

Nguyen Phuong, Le Thi Kim Quynh
Abstract
Ten hybrid sweet corn combinations were evaluated to identified combining ability of 5 inbred sweet corn lines (K60,
N3, N5, N7 va R11) of S, generation. The result showed that the fresh ear yield ranged from 15.5 to 21.3 tons/ha.
Among them, in that, the N7 x R11 combination had the highest yield (21.3 tons/ha), followed by N7 x K60
(19.8 tons/ha), the brix degree was 13.8% and 14.2%, respectively and higher than that of the control Sugar 75
(with the yield of 19.7 tons/ha and brix of 13.5%). The evaluation of combining ability for fresh ear yield and for
brix among 5 sweet corn lines showed that K60 line had higher general combining ability than the remaining ones
for both traits. The inbred lines (N7 and R11) had good special combining ability (SCA) for yield (Sij: 1.812") and
brix degree (Sij: 0.759").
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NGHIEN CUU SINH TONG HQP BAC NANO TU DICH NOI BAO
VI KHUAN Bacillus subtillis UNG DUNG TRONG NONG NGHIEP
Lé Thi An Nhién,"?, Tran Dtic Trong?, Lé Thi Thuy Tién?
Nguyén biic Lugng?, Lé Quang Luan®

TOM TAT

Bac nano dugc biét dén nhu la mot san phdm an toan véi ngudi st dung va 1a vét liéu c6 hoat luc khang vi khudn
va ndm bénh cho thuc vt rdt cao. Trong nghién cttu nay, dung dich keo bac nano dugc téng hgp tii dung dich bac
nitrat sti dung dich néi bao vi khuén Bacillus subtilis lam chét khu. Cac diéu kién lién quan dén qua trinh sinh téng
hgp bac nano nhu pH va nhiét d6 phan ting ciing dugc khao sat. Pac trung va kich thudc hat trung binh cua san
phdm keo bac nano sau khi téng hgp dugc danh gid thong qua phé UV- vis va phén tich hinh chup duéi kinh hién vi
dién tti truyén qua (TEM). Két qua cho thdy, bac nano dugc tdng hgp tit dich ndi bao vi khuén B. subtilis ¢6 xudt hién
dinh hép thu véi bude séng cuc dai nam trong khodng 412 dén 440 nm va kich thudc hat trung binh tit 7 dn 12 nm.
Hiéu qué khang ndm in vitro ctia dung dich keo bac nano sau khi téng hgp ciing dugc danh gid thong qua phuong
phap gay doc moi truong, két qua cho thiy dung dich bac nano c6 kha nang khang ndm Corynespora cassiicola gy
bénh rung 14 trén céy cao su cao, dat 59,46% sau 10 ngay nudi ciy.

T khoa: Bac nano, dich néi bao, Bacillus subtilis, Corynespora cassiicola, khang ndm

1. AT VAN PE

Bac nano la nhiing hat bac kich thudc trong
khoang 0,1 dén 100 nm. Khi & kich thudc nano, bac
c6 nhiing dac tinh doc ddo gitp no co thé ting dung
trong chudn dodn phéan tu, diéu tri va la chit khang
khuidn dugc st dung trong y té, cing nhu trong
nhiéu linh vuc khiac (Prabhu and Poulose, 2012).
Dbéng chua y hon ca, bac nano c¢6 kha ning tc ché
manh va phd khang khd rong d6i véi vi khuén, ndm
va ca virus (Nasrollahi et al., 2011). Co ché khang
vi sinh vét ctia bac nano cho dén nay van chua r6
rang, tuy nhién c6 mot s6 gia thuyét cho ring bac

nano ¢6 kha nang lién két manh véi thanh phin
peptidoglycan trong thanh vi sinh vt va gay han
ché kha ning van chuyén oxy vao bén trong té€ bao.
Bén canh do, bac nano con c¢d kha ning tuong tac
truc tiép v6i cac protein trén thanh té bao ca vi sinh
vat va tit d6 lam thay d6i cdu trac ciing nhu tinh
chét cua thanh t€ bao (Prabhu and Poulose, 2012).
Ngoai ra, cac ion Ag* con c6 kha nang tuong tac véi
nhém thiol, phosphate, hydroxyl, imidazol va indole
cua acid nucleic nhéan té bao vi sinh vat. Bén canh
do, khi bac nano tuong tac véi cac thanh phan cta
t€ bao vi khuén thi sinh ra cac goc oxi héa manh
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(ROS) tiéu diét ngugc lai vi khudn (Verma, 2015).
Cho dén nay, c6 nhiéu phuong phap dé€ t6ng hop
bac nano c6 thé ké dén nhu: phuong phap khu st
dung tdc nhan vat ly bao gébm phuong phap chiéu
xa (Chen et al.,, 2007), phuong phap cit nhé khoi
bang tia laser (El-Nour et al., 2010) hodc cac phuong
phap kht st dung chét khii hoa hoc nhu hydrazine
hydrat (Zhang et al., 1996). Tuy nhién, cic phuong
phap nay thuong tiéu ton nhiéu ning lugng lam tang
gia thanh san phdm, stt dung héa chat khu manh gay
6 nhiém moi trudng. Phuong phép téng hgp bac
nano tti ngudn sinh hoc nhu vi sinh vét, ndm va thuc
vat dugc danh gia la phuong phap than thién méi
truong (green technology) trong cic phuong phap
tao bac nano, phuong phap nay khong géy 6 nhiém
moi trudng, hiéu qua cao va chi phi thap.

Ciy cao su la loai cay trong chién lugc, gop mot
lugng 16n trong nhém nghanh nong nghiép xuat
khéu ctia nudc ta hién nay. Tuy nhién, loai cdy trong
nay dang gap nhiéu vin dé hét stic khé khan trong
cong tac phong va chong cac bénh do ndm gay ra.
bién hinh 1a bénh rung 14 do ndm Corynespora
cassiicola. Muc dich cua ctiu nay la st dung dich noi
bao vi khuin B. subtilis ché tao bac nano c6 hiéu
hiéu luc khang cao d6i véi khang ndm C. cassiicola la
bénh rung 14 & ciy cao su.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién citu

Chang vi khuén Bacillus subtilis va nim
Corynespora cassiicola do phong Cong nghé Sinh
hoc Vat liéu va Nano, Trung tam Cong nghé Sinh
hoc Tp. H6 Chi Minh cung cép.

2.2. Phuong phap

2.2.1. Ché tgo bac nano tii dich noi bao cua vi
khudn B. subtilis

Vi khudn B. subtilis dugc tang sinh trong cac binh
tam gidc c6 chtia 150 ml mai trudng TSB & diéu kién
pH ~ 6,5 va dit trén may lac (150 vong/phit) trong
vong 16 gi®. Sau d6 tién hanh ly tim dich vi khudn
B. subtilis 2 lan & diéu kién 4000 vong/phut trong
15 phut d€ thu sinh khoi. Sinh khéi vi khudn sau dé
dugc rda lai nhiéu 14n bang nudc cit trude khi tién
hanh pha mang bang cach dé€ dich huyén phu ¢ nhiét
do phong trong 3 ngay. Dich huyén phu sau khi pha
v& mang dugc ly tdm lan 2 (4000 vong/phut, trong
15 phut), thu dich noi bao vi khuan (phan dich long)
va phén sinh khéi ba vi khuén (phén cén). Cho 1 ml
dich néi bao vi khuén da pha loang 25 lan vao 19 ml
dung dich AgNO, (1 mM), qué trinh sinh tng hgp
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bac nano xay ra tai Ph ~ 9 va nhiét d6 phan tng la
80°C trong vong 2 gid. Po phé UV- vis ctia dung
dich sau khi phan ting d€ xdc dinh sy hinh thanh
cua bac nano.

2.2.2. Khdo sdt dnh hudéng cia pH va nhiét d¢ lén
qud trinh tong hgp bac nano tik dich noi bao vi
khudn B. subtilis

Dbékhao satanh hudng ctia pH 1én kha nang hinh
thanh bac nano dich noi bao cta vi khuén B. subtilis,
cac phan tng t6ng hop tao bac nano dugc tién hanh
& cic diéu kién pH khac nhau: 7, 8, 9, 10, 11, 12 va
13. Sau khi xdc dinh dugc pH thich hgp thi giti 6n
dinh va cac diéu kién nhiét d¢ khac nhau bao gom:
60, 70, 80, 90 va 100°C dugc duoc khao sat dé tdi vu
héa quy trinh sinh t6ng hgp bac nano ti dich noi
bao vi khuén B. subtilis.

2.2.3. Xdc dinh ddc trung va kich thuéc hat cia
dung dich keo bac nano

Céc ddc trung va kich thudc hat ctia dung dich
bac nano dugc xdc dinh 1an lugt bang cach do phé
UV- vis va chup anh bang kinh hién vi dién tu truyén
qua (TEM). Phd UV-vis ctia dung dich bac nano
dugc do bang céch pha loang dung dich trong nuéc
cét sao cho nong do bac dat 0,1 mM, stii dung may
quang phé UV-2401PC (Shimadzu, Nhit Ban) véi
budc séng tii 200 - 800 nm. Hinh anh TEM cua cac
hat bac nano dugc chuyp stt dung kinh hién vi dién td
truyén qua (JEM 1010, JEOL, Nhét Ban).

2.2.4. Khdo sdt dé on dinh cia dung dich bac nano
theo thdi gian

Dung dich bac nano dugc téng hop tii nguén
dich noi bao cta vi khuan B. subtilis & diéu kién t6i
uu vé nhiét do va pH dugc tién hanh luu tri & nhiét
do phong. Tién hanh do phd UV - vis ctia dung dich
trong cac khoang thoi gian 5, 10 va 20 ngay sau khi
tong hgp nham xac dinh d¢ dn dinh ctia san phim.

2.2.5. Khdo sdt khd nang khdng ndm C. cassiicola
ctia ché pham bac nano

Phuong phap gay doc moi trudng dugce st dung
dé khao sat kha ning khang ndm ctia ché phdm bac
nano. Céach tién hanh nhu sau: cdc khoanh ndm C.
cassiicola khoang 4 ngay tudi cé dudng kinh khoang
6 mm dugc cdy vao trung tam cac dia petri (c6 dudng
kinh 80 mm) c6 chtia 25 ml méi trudng thach la cao
su va b8 sung bac nano § cac ndéng d6 khac nhau (0,
20, 40, 60 va 80 ppm). Cac dia petri sau khi cdy ndm
dugc u t6i ¢ nhiét do phong. Tién hanh do dudng
kinh tdn ndm theo thdi gian cho dén khi tan nam
& dia d6i ching (khong bd sung bac nano) cham
thanh dia.



Tap chi Khoa hoc Céng nghé Néng nghiép Viét Nam - 56 2(87)/2018

banh gia d6 httu hiéu (PHH) ctia dung dich bac

nano theo cong thic:
bHH (%) = (D —d)/D) x 100

Trong do: D, d (mm) ldn lugt la duong kinh tdn
ndm trén moi trudng thach lé cao su khong bd sung
(doi chitng) va c6 bo sung dung dich bac nano & cdc
nong dé bac khdc nhau (Lé Quang Ludn va ctv., 2014).
2.2.6. Phuong phdp xii ly s6 liéu

Céc nghiém thic dugc bé tri theo kiéu hoan
toan ngau nhién, mot yéu t6, 3 1an lap lai. Cac s6
liéu dugc xt ly thong ké bang phian mém Excel
2013 va SPSS 16.0 v6i phép thi Duncan véi p < 0.05
(Duncan, 1995).

2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc tién hanh trong thdi gian tu
thang 5 dén thang 12/2017 tai Trung tim Cdng nghé
Sinh hoc TP. H6 Chi Minh.

I1I. KET QUA VA THAO LUAN

3.1. Khao sat kha nang hinh thanh bac nano tu
dich ndi bao vi khuén B. subtilis

Dich enzyme (ndi bao) cua vi khuén B. subtilis
6 thé dugc st dung d€ hoat héa qua trinh sinh téng
hgp bac nano, dung dich bac nano nay thuong cho
két qua khang lai cac vi sinh vat mot cach c6 hiéu
qua (Deljou and Goudarzi, 2016; Sarangadharan and
Nallusamy, 2015). Do d6, trong thi nghiém nay, dung
dich ndi bao tu B. subtilis dugc st dung dé€ khao sat
qua trinh sinh tdng hgp bac nano va so sanh véi
phén xdc sinh khéi ctia vi khuén sau khi phd mang.
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Hinh 1. Phé Uv- vis ctia dich ndi bao

va xac sinh khéi vi khuén B. subtilis
sau qud trinh sinh t6ng hgp tao bac nano

Két qua ti hinh 1 cho thdy c6 xuét hién cdc dinh
déc trung ctia bac nano trong dung dich dugc tao
thanh ttt dich ndi bao ctia vi khuén B. subtilis va phan
xdc t€ bao ctia vi khudn. Cu thé, ¢ nghiém thiic su
dung dich sau pha mang vi khuén (c6 chtia emzyme
ndi bao) va phén xac t€ bao sau pha mang B. subtilis

déu xudt hién phd hip thu déc trung cua bac nano
v6i dinh tai 415 nm. Tuy nhién gid tri mat do quang
ctia nghiém thic st dung dich ndi bao vi khuén dat
0,65 va cao hon 2,5 14n so v6i nghiém thtc st dung
xac t€ bao. Diéu nay chiing t6 hiéu qua clia qua trinh
sinh téng hgp tu dich ndi bao vi khuén B. subtilis sau
khi pha mang cua vi khuén.

Hon nitia két qua hinh thanh ctia bac nano ti
dich ndi bao vi khuén va xéc té bao dugc khing dinh
thong qua hinh 2. Két qua cho thdy c6 su thay déi
mau sidc cua dung dich tao thanh sau khi 4. Mau
cta dung dich bac tao thanh tii dich ndi bao va xac
té bao thay déi ti trong sudt sang mau niu va niu
do. Su thay d6i mau nay la do hiéu tng plasmon.
Két qua nghién ctu nay la tuong dong véi cac két
qua khéc trong qua trinh sinh téng hgp bac nano
ti ngudn vi khuén (Minaeian et al., 2008; Natarajan
et al., 2010; Sarangadharan and Nallusamy, 2015).
Két qua nhiing nghién ctiu noi trén cling cho thiy
dung dich bac nano tao thanh ti dich néi bao va tu
cac ngudn vi khuén c6 peak UV-vis dic trung nam
trong khodng 410 nm dén 450 nm va c6 sy thay d6i
mau sic tlit ndu vang dén nau do dong thoi cé kha
ning khang khuén va khang ndm cao.

Hinh 2. Mau sic ctia dich vi khudn
sau phd mang va ba vi khuin

Bén canh d6, s6 lugng té bao vi khudn con lai
trong dich bac nano dugc kiém tra va két qua thu
duoc thé hién & hinh 3.
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Hinh 3. S6 lugng t€ bao song cta B. subtilis
trong cac qua trinh sinh t6ng hgp bac nano
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Két qué cho thdy sau qua trinh phd mang vi
khudn van con ton tai té bao vi khudn s6ng véi mét
do6 khoang 2 x 10® té€ bao. Diéu nay giai thich 1y do
ma phan xdc té bao co6 thé sinh téng hgp dugc bac
nano. Sau qua trinh ly tdm thu dich t€ bao, qud trinh
phé mang van tiép dién & phan xdc té bao, cung cap
emzyme ndi bao cho qua trinh sinh téng hgp bac
nano. Ngoai ra, bac nano tao thanh lai cé tac dung
diét khudn do d6 da lam giam mat do khuén xudng
con 0,12 x 10® t€ bao/ml sau qua trinh téng hgp
bac nano.

3.2.Anh hudng cta pH 1én sy hinh thanh bac nano
tii vi khuén B. subtilis

Déi voi mot phan tng oxi héa khti, pH cta hé
phan tng déng vai tro hét stic quan trong. Do do,
diéu kién pH khdc nhau da dugc khao sat dau tién.
Két qua trinh bay & hinh 4 cho thy c¢6 sy anh hudng
kha 16n cta cac diéu kién pH khac nhau dén hiéu
sudt cia qué trinh sinh t6ng hgp bac nano. Dung
dich bac nano tao thanh tu diéu kién pH dung dich
(~7) c6 budc song hap thu cuc dai tai 440 nm, trong
khi dé6 tai diéu kién c6 pH cao (12 va 13) tuy dung
dich c6 budc song hdp thu cuc dai tai cac dinh lan
lugt 1a 429 va 433 nm nhung gia tri mat d¢ quang
ctia dung dich kha thép, dung dich bi tta va anh
hudng dén qué trinh hinh thanh bac nano. § diéu
kién pH tlti 9 dén 11, dung dich bac nano tao thanh
c6 budc song hép thu cuc dai lan lugt & 423, 412 va
425, tuong ting. Két qua do OD tai 420 nm ciing cho
thdy tai pH ~ 10 la t6i uu cho qua trinh sinh t6ng
hgp bac nano ti B. subtilis khi mit d0 quang dung
dich dat 0,78 va cao trong tit ca cac nghiém thtic.
Dbic biét ¢ pH ~ 9, mau cua dung dich tao thanh
c6 mau nau vang va chuyén dan sang mau niu do &
pH ~ 10. Nhung mau ctia dung dich bac nano hinh
thanh tai pH ~ 11, mau dung dich lai din chuyén
sang mau xanh den.
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Hinh 4. Ph6 UV -vis ctia dung dich bac nano
hinh thanh & cac diéu kién pH khac nhau
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Bang 1. Gid tri OD tai budc séng 420 nm ctia cac
dung dich bac hinh thanh & cac diéu kién pH khac nhau

pH Gia tri OD
Dung dich (~ 7) 0,15
9 0,58
10 1,18
11 0,60
12 0,30
13 0,11

Song song véi viéc do OD ctia dung dich bac
nano dugc sinh téng hgp tu vi khudn B. subtilis. Cac
dung dich bac nano dugc sinh t6ng hgp ti pH~9,
10 va 11 con dugc chyup dnh TEM dé€ xac dinh kich
thuée hat bac tao thanh va phén tich d6 phan b6
kich thudc hat ctia cac hat bac nano trong dung dich.
Két qua dugc trinh bay tai hinh 5. Két qua cho thdy,
& cac khoang pH khac nhau, cac hat bac hinh thanh
véikich thude trong khoang tii 7 nm cho dén 12 nm.
Céc hat bac hinh thanh ¢6 phan b6 khong déu trong
dung dich. Nguyén nhén c6 thé la do sau qua trinh
hinh thanh, cac hat bac nano dugc ¢6 dinh trong cac
protein c6 trong dung dich, tuy nhién cic protein
nay lai c6 khéi lugng phan tti va cdu truc khac nhau,
do do6 c6 phan bd khac nhau trong dung dich. Mit
khéc, bac nano hinh thanh trong dung dich c6 cac
diéu kién pH khac nhau thi khac nhau vé kich thudc
hat bac tao thanh. Cu thé, & diéu kién pH ~ 11, céc
hat bac hinh thanh c¢6 kich thudc 12,2 nm, céac hat
nay c6 kich thudc l6n nhat trong cac nghiém thic,
do phan bo vé kich thudc hat khong dong déu, trai
dai trong khoang tui 3 dén 24 nm. Trong khi dd, cac
hat bac nano tao thanh tt diéu kién pH thip hon
(pH ~ 9 va 10) c6 kich thudc hat bac nhé hon va
tuong duong nhau (7,24 va 7,14 nm, tuong Gng).

Két qué nghién ctiu nay phtt hgp véi nghién ctiu
ctia Gurunathan va cdng tac vién (2009). Qua trinh
sinh téng hgp bac nano tit dich nuoéi cdy ctia chung
E. coli DH5a v6i dung dich bac 5 mM tai diéu kién
pH 10 c6 gia tri mat dé quang tai budc song 420 nm
l1a cao nhit (4,2) va kich thudc hat bac nano la nho
nhat (10 nm). K& qua nay cho thiy phan tng khu
ctia cac kim loai yéu cau su ¢ mit ctia nhom OH,
su c6 mdt ctia nhom OH lam gidm thoi gian cia qua
trinh khti ion kim loai va ting hiéu suit phan tng.
Tuy vay, khi pH dung dich qua cao, cac protein c6 xu
hudéng bi ta va anh hudng dén qua trinh sinh tng
hgp nano. Do d6, pH ~ 10 la diéu kién t6i uu d€ sinh
tong hgp bac nano tlit ngudn B. subtilis trong nghién
cliu nay.
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Hinh 5. Anh TEM va phan bé kich thudc cna cac hat bac nano
hinh thanh & cac diéu kién pH khac nhau.

Hinh 6. Dung dich bac nano hinh thanh
tai cac diéu kién pH khac nhau

3.3.Anh hudng ctia nhiét dg 1én sy hinh thanh bac
nano tu vi khudn B. subtilis

Nhiét d6 ctia m¢t phan ting oxi hoa khti sé dong
vai tro quyét dinh t6c do ctia phan tng do. Do do,
qua trinh sinh t6ng hgp bac nao dugc thuc hién tai
cac diéu kién nhiét do la: nhiét d6 phong, 60, 70, 80,
90 va 100°C. Két qua cho thdy (Hinh 7), & téit ca cic
nhiét d6 khac nhau déu xuét hién cic budc song hip
thu cuc dai déc trung cho sy hién dién ctia bac nano
trong dung dich. Cu thé, budc séng hip thu cuc dai
lan lugt la 429, 423, 415, 425 va 426 nm tuong Ung
v6i cac khoang nhiét do 1a 60, 70, 80, 90 va 100°C.
Trong d6, & nhiét do 80°C, gia tri OD dat gia tri cuc

dai (1,452) va budc séng hép thu cuc dai la thdp
nhat. Nhiét d6 c6 anh hudng kha I6n dén qua trinh
sinh t6ng hgp bac nano tii nguoén vi khuén. Diéu nay
c6 thé giai thich la do khi & nhiét d¢ cao, protein
trong dung dich bi bién tinh, gay dut gy cac lién két
peptide tao di€u kién cho cic nhém emzyme nitrate
reductase tiép xuc nhiéu véi co chat 1a bac nitrate
lam tang t6¢ d6 va hiéu sudt hinh thanh bac nano va
do d6 lam tang gia tri OD do dugc. Tuy nhién, khi
tang nhiét d¢ lén qua cao, cac protein bi bién tinh
lam hu hai cac nhém doéng vai tro xuc téc phan ting
dan dén hiéu sudt xuc tdc giam.
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Hinh 7. Quang phé hép thu ctia dich
sau phan ung & cac nhiét do
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Hinh 8. Anh TEM va phén b6 kich thuoc clia cac hat bac nano hinh thanh
G céac diéu kién nhiét d6 khac nhau.
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Hinh 9. Dung dich bac nano hinh thanh
tai cac diéu kién nhiét 3o khac nhau

O thi nghiém nay, hinh TEM ciing dugc st dung
dé phan tich kich thudc va do phan bo kich thude
hat ctia cac hat bac nano hinh thanh tii phan tng
sinh t6ng hgp bac nano & cac diéu kién nhiét do
khéc nhau. Két qua dugc thé hién & Hinh 8. Két qua
cho th4y cac hat bac hinh thanh c6 kich thuéc 10,47;
9,34; 7,78; 8,94 va 9,24 nm tuong ling véi cac nhiét
do6 phan ting 1a 60, 70, 80, 90 va 100°C. Trong d6 hat
bac nano hinh thanh véi nhiét d¢ phan tng la 80°C
¢6 kich thudc nho nhat. Do d6, c¢6 thé két luan nhiét
do 80°C la t6i uu cho phan tng sinh téng hgp bac
nano tii ngudn B. subtilis.

3.4. Thoi gian 6n dinh cia dung dich bac nano

Dung dich bac nano tao thanh tit qué trinh sinh
tong hgp bac nano thudng c6 do 6n dinh thép theo
thoi gian. Do d6 trong thi nghiém nay, d6 6n dinh
ctia dung dich bac nano hinh thanh ti B. subtilis chi
dugc khao st trong 20 ngay sau khi tong hgp va dé
& nhiét d6 phong. Két qua do UV-vis (Hinh 10) cho
théy, dich keo bac nano c6 budc séng hip thu cuc
dai c6 su thay déi theo thai gian. Cu thé, budc séng
hép thu cuc dai lan lugt 1a 412, 415, 419 va 422 nm
tai thoi diém 0, 5, 10 va 20 ngay sau khi bao quan.
Mat d¢ quang cua dung dich cing khong thay déi
nhiéu theo thoi gian, chi giam tii 1,452 ngay dau tién
xuong con 1,230 & ngay thid 20. Nhu véy, dung dich
bac nano dugc tong hgp boi B. subtilis 6 do 6n dinh
cao trong vong 20 ngay & diéu kién phong. Diéu
nay co thé gidi thich 1a do mét phén bac nano dugc
hinh thanh trong qua trinh tdng hgp bac nano dugc
c6 dinh trong cac protein ndi bao cta vi khuén B.
subtilis va c6 thé gitt 6n dinh trong thoi gian dai, tuy
vay phan con lai lai phéan tan tu do trong dung dich
ma khong c6 chit 8n dinh nén ching két cum lai véi
nhau lam tang kich thuéc hat bac dan dén budce séng
hép thu t6i da tang theo thoi gian va lam giam kha
nédng 6n dinh cta dung dich bac nano nay theo thoi
gian (Nohi, 2007).
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3.5. Kha nang khang ndm C. cassiicola ctia dung
dich bac nano tdng hgp ti ndi bao vi khuin
B. subtilis

Nhiam xéc dinh hiéu qua tc ché C. cassiicola ctia
dung dich bac nano dugc ché tao ti dich noi bao
ctia vi khudn B. subtilis. Cac néng d6 khac nhau ctia
dung dich bac nano: 0, 20, 40, 60 va 80 ppm dugc b3
sung vao moi truong nuodi cdy ctia ndm C. cassiicola.
Két qua dugc trinh bay tai hinh 11, bang 2 va hinh
12 cho thdy sau 11 ngay nudi cdy, & dia doi chiing,
tan ndm dat kich thudc d6i da (74 mm) trong khi
do tai cac nghiém thuc bs sung noéng do thip cta
bac nano (20 va 40 ppm) tan ndm C. cassiicola phat
trién van kha manh dat 57,9 va 44,6 mm. Tuy nhién,
khi ting ndng d6 bac nano bs sung vao moi trudng
nuoi cdy 1én dén 60 va 80 ppm, ndm C. cassiicola
phat trién khéd chdm chi dat 39,0 va 30,0 mm sau 10
ngay nuoi cdy.

80
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Théi gian nudi ciy, ngay
Hinh 11. Duong kinh tan ndm C. cassiicola
qua cdc ngay nudi cdy khi bd sung
cac nong do khac nhau ctia bac nano

Tai tt ca cdc nghiém thic b6 sung bac nano sinh
tong hop tu dich noi bao vi khuén B. subtilis déu c
kha nang tic ché su phat trién ctia ndm C. cassiicola.
D¢ hiitu hiéu ctia bac nano tang tti 21,8% dén 59,5%
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khi néng d¢ bac nano tang tit 20 ppm lén dén
80 ppm (Bang 2). Mit khac to ndm lan r4t cham
va mong, dudng kinh tan ndm nho, quan sat hinh
thai cho thdy cdc to ndm hau nhu chi lan sat mat
thach, khong thé phat trién manh 1én nhu nghiém
thiic d6i chiung (Hinh 12). Theo nghién ctiu cla
Gajbhiye va cong tac vién (2009) cho thdy ring khi

" 0 ppm

o N - i
S50 ppm

Béng 2. Su phét trién ctia tan ndm C. cassiicola
sau 10 ngay nudi cdly trén moi trudng bs sung
bac nano & cac noéng do khac nhau

0(bQC) 74,0*+ 0,0 0,0+ 0,0
20 57,9°+ 1,4 21,84+ 1,9
40 44,64+ 13 39,8+ 1,7
60 39,0+ 0,9 47,32 + 1,2
80 30,0+ 1,7 59,5¢+ 2,3

Ghi chii: Nhiing s0 trong cung mgt cot cé chii theo
sau khdc nhau thi khdc biét c6 y nghia thong ké qua phép
thit Duncan

IV. KET LUAN

ba ché tao thanh cong bac nano ¢é kich thuée
hat khoang 7 nm tit dich ndi bao vi khuén B. subtilis
& diéu kién pH ~ 10 va nhiét d6 phan ting la 80 °C
trong 2 gi6. Dung dich bac nano tong hgp dugc cé
dd 6n dinh t6t sau 20 ngay & nhiét do phong va co
kha ndng khang nam C. cassiicola cao. Dung dich
bac nano dugc ché tao bing phuong phdap sinh hoc,

dugc bd sung bac nano sé c6 thé lam ting cudng
kha ning khang mét s6 ching ndm nhu Phoma
glomerata, Phoma herbarum, Fusarium semitectum,
Tricoderma. Gopinath va Velusamy (2013) ciing da
chiing minh rdng st dung bac nano dugc tao thanh
tu B. subtilis GP-23 c6 kha nidng khang lai ching
ndm Fusarium oxysporum.

Vs
~ ppm

3
0 ppm

Hinh 12. Su phit trién ctia tdn ndm C. cassiicola sau 10 ngay nudi ciy
trén moi trudng bd sung bac nano & cic néng d6 khdc nhau

khong stt dung hoa chat doc hai va hiia hen sé la mot
ché phdm bao vé thuc vat an toan va hiéu qué c6 thé
ung dung trong san xudt nong nghiép cong nghé cao
va bén viing.
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Study on biosysthesis of silver nanoparticles from intracellular solution
of Bacillus subtillis applied in agriculture

Abstract

Le Thi An Nhien, Tran Duc Trong, Le Thi Thuy Tien,
Nguyen Duc Luong, Le Quang Luan

Silver nanoparticles (AgNPs) have been known as a safe product for the users and an effective antibacterial and
antifungal material. In this study, AgNPs solution were synthesized from silver nitrate solution using the intracellular
extracted from Bacillus subtilis as the reductant. The optimum conditions for this biosynthesis process including pH
and reaction temperature were investigated. Characteristic and the average particle size of the synthesized AgNPs
colloidal solution were assessed by UV-vis spectroscopy and TEM images. The obtained results indicated that AgNPs
synthesized from intracellular B. subtilis had absorption peaks with A from 412 to 440 nm and average particle
sizes were determined from 7 to 12 nm. The in vitro antifungal efficiency of the AgNPs colloidal solution was also
investigated using cultural medium toxicity method and the results showed that the antifungal effect against C.
cassiicola which causes corynespora leaf fall disease of the synthesized AgNPs colloidal product achieved 59.46% at
the concentration of 80 ppm after 10 days of culture.

Keywords: Bacillus subtilis, Corynespora cassiicola, intracellular solution, fungal inhibition, silver nanoparticles
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HIEU QUA CUA XU LY NAM DPOI KHANG Trichoderma spp. VA KEM
PEN PAC TINH SINH TRUONG, NANG SUAT VA PHAM CHAT
CUA BA GIONG KHOAI LANG TIiM

Pham Thi Phuong Thao’, Lé Van Hoa', Phan Hiiu Nghia’,
Lé Thi Hoang Yén', La Thi Thuy Nhu? Cam My Yén*

TOM TAT

Dé tai dugc thuc hién nhim xdc dinh hiéu qua ctia viéc xt ly ndm Trichoderma spp. két hgp v6i b6 sung kém
néng do tit 0 - 40 ppm qua la vao thoi diém 35 ngay va 70 ngay sau khi trong dén déc tinh sinh trudng, niang suét
va chét lugng ba giong khoai lang tim [Ipomoe batatas (L.) Lam.]. Két qua cho thay giong khoai lang tim Lord va
khoai lang tim Malaysia c6 téng s6 cu, s6 cu thuong phdm, ning sudt va ham lugng tinh bot cao hon so véi giong
khoai lang tim HL491, nhung c¢6 ham lugng anthocyanin thép hon. Xt Iy ndm Trichoderma spp. trudc khi trong két
hop v6i kém nong d6 20 hodc 40 mg/L c6 téng s6 ct thuong phdm, nidng sudt va ham lugng tinh bot cao hon so véi
khong b6 sung kém. Xt ly ndm Trichoderma spp. trude khi trong két hop v6i kém néng do 20 hodc 40 mg/L da gitp
gia tang dién tich 14, chi s6 diép luc t6 va gia tdng nidng sudt thuong phdm cua cac gidng dat trén 30 tdn/ha, dic biét

giong Malaysia dat trén 60 tdn/ha.

T khoa: Khoai lang tim, ndm Trichoderma spp., kém, chit lugng ct, nang sudt cu

I. DAT VAN PE

Khoai lang [Ipomoea batatas (L.) Lam.] dugc
danh gia la mot loai cay c6 gia tri dinh dudng va gia
tri kinh té. Tai Dong bing song Ctiu Long, bén canh
giong khoai lang tim Nhit HL491, mot s6 giong
khoai lang tim (KLT) nhu Lord va Malaysia da cho
thdy su thich nghi véi diéu kién dat dai ctia huyén
Binh Tén, tinh Vinh Long (Pham Thi Phuong Thao
va ctv., 2016). Phan bén la mot trong nhiing yéu t6
quan trong nhat dé€ gia ting ning suit khoai lang,
ngoai viéc cung cdp cac loai phan da lugng nhu N,
P, K, thi viéc bd sung cac loai phéin trung va vi lugng
nhu Ca, Mg, Si, Zn,... da gép phan cai thién dugc
nang sudt cay va kém la mot trong s6 cac nguyén
to vi lugng giup ting nang sudt va cdi thién phim
chét khoai tay va mot s6 loai cay c6 cu (Mousavi et
al., 2007; Salam et al., 2010; Broadley et al., 2012).
Bén canh do, chat lugng déay gidng cling dong vai
tro quan trong trong viéc gia ting nang sudt va chat
lugng ct khoai lang. Hién nay, c6 hon 10 bénh anh
hudng dén su sinh trudng va nang suat khoai lang;
trong d6 bénh héo day do ndm Fusarium sp. gay
chét day va hu hong ca (Ames et al., 1996). Viéc
xt ly ndm d6i khang Trichoderma d€ han ché anh
huéng clia ndm bénh trén cay giong (Duong Minh
va ctv., 2010), dugc st dung hiéu qua trén khoai tay
(Mousavi et al., 2007). Ngoai ra, xti Iy ndm do6i khang
Trichoderma trén cay con giup cai thién kha nang
hép thu dinh dung va ting kha nang sinh trudng
ctia nhiéu céy trong (Hoitink et al., 2006). Tuy nhién,
két qua nghién ctu trén khoai lang van chua cé
nhiéu cong bo. Vi vay, nghién ctiu dugc thuc hién

nhdm xdc dinh hiéu qua cta viéc xt ly day giong
khoai lang bing ndm d6i khang Trichoderma spp. va
liéu lugng bd sung kém thich hgp dén dic tinh sinh
trudng, ndng sudt va chat lugng cta 3 gidng khoai
lang tim trong & Binh Tan, Vinh Long.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién citu

Doi tugng khao sat: Giong khoai lang tim Nhat
HL491 (do Trung tdm Nghién ctu thuc nghiém
Néng nghiép Hung Loc nhdp noi ti Nhit Ban
ndm 1994), 02 gidng khoai tim nh4p ndi vao nam
2014 ¢6 nguodn gbc ti Nhat Ban (Lord) va Malaysia
(Malaysia). Cac giong khoai lang tim c6 thoi gian
xuong ct khoang 35 - 45 ngay sau khi trong (NSKT);
thoi gian thu hoach dat ndng suit trén 15 tdn/ha
khodng 140 ngay sau khi trong (NSKT).

2.2. Phuong phap nghién ctiu

- Péc tinh dat rudng thi nghiém trudc khi trong:
pH: 6,32; chat hiiu co 2,95%; 0,165% N; 0,106%
P,0,; 0,222 meq/100 g kali trao doi va 8,21 meq/100
g calcium trao d6i. Thi nghiém dugc b6 tri theo thé
thiic khéi hoan toan ngau nhién thiia s6 hai nhén té.
Nhén t6 (A): 3 gioéng khoai lang tim. Nhan t6 (B): 6
mtic do két hgp gitia c6 hodc khong xt Iy ndm doi
khang Trichoderma spp. (Tric6 ndm Hong DHCT)
v6i 3 liéu lugng bs sung kém (ZnSO,) gébm khong
bd sung (d6i chuing), b6 sung kém véi néng do 20
mg/L va 40 mg/L trudc khi trong. Nam dugc xt ly
v6i nong do 0,5% udt déu day giong, d€ qua dém
trude khi trong. Viéc xu ly b6 sung kém dugc thuc

' B6 mon Sinh Iy Sinh héa, Khoa Néng nghiép va Sinh hoc ting dung, Truong Dai hoc Can Tho
* Sinh vién 16p Céng nghé Rau Hoa Qua va Canh quan K40, Truong Pai hoc Can Tho
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