UED Journal of Social Sciences, Humanities & Education - ISSN: 1859 - 4603

ANH HUONG CUA MOT SO YEU TO BEN QUA TRINH TONG HOP NANO
BAC BANG TRICHODERMA ASPERELLUM

Nhan bai:
27 -08-2019
Ch3p nhan ding:
01-10-2019
http://jshe.ued.udn.vn/

Nguyé&n Phic Quan?", Ngé Anh Thy®, Nguy&n Minh Ly®, Tran Cong Khanh®

T6m tat: Téng hop nano bac (AgNPs) bang phwong phap sinh hoc ¢é nhiéu wu diém so véi cac phwong
phéap tdng hop héa hoc va vat Ii, dac biét Ia tinh than thién véi méi trwdng va dang dwoc chi trong

nghién ctru trén thé gi¢i. Nghién cteu da trinh bay két qua danh gia anh hwéng cta mot sb yéu td dén
kha nang téng hop AgNPs t 2 ching vi ndm Trichoderma asperellum. Két qua cho thay, AgNPs dwoc
tdng hop co kich thwdc trong khodng 2-7 nm. B sung citric acid véi ndng dd 10 g/l vao giai doan G sinh
khéi vi ndm va nwéc cat cho phép tang hiéu suét tdng hop AgNPs 1&n dén 1,8 1an. Lac hén hop dich loc
va AgNO; véi téc do 140 vong/phut trong 120 gir khong anh hwéng dén hiéu qua tdng hop AgNPs. Dich
AgNPs téng hop tir chiing T. asperellum r1 c6 kha nang trc ché sy sinh trwéng cao nhat dbi véi cac
chding vi sinh vat gay bénh E. coli va R. solanacearum.

Tir khéa: nano bac; Trichoderma asperellum; R. solanacearum: tdng hgp nano bac.

1. D4t van dé

Hién nay, nano bac (AgNPs) dang dugc s dung
tuong dbi rong réi trong nhiéu linh vuc khoa hoc khac
nhau cua doi séng nhu y hoc, néng nghiép, méi trudng,
dién t vi nhirng dac tinh héa Ii va sinh hoc dac biét cua
né (Song and Kim, 2008; Elamawi et al., 2018). Qua
trinh téng hop AgNPs c6 thé thuc hién dugc thdng qua
phuong phap vat li, h6a hoc va sinh hgc. Phuong phap
vat li thuong c6 hiéu suat thap, trong khi d6 phuong
phap hda hoc va doi hoi chi phi cao, trang thiét bi hién
dai cuing nhimg diéu kién phuc tap khac, dac biét Ia tiém
an nguy co gy 6 nhiém méi truong, anh hudng dén stc
khoe con nguoi (Wang et al., 2007). Trong nhiing ndm
gan day, trén thé giéi da phat trién phwong phap tong
hop nano bac xanh, thén thién véi moi truong cd hiéu
suit cao biang véi chi phi thdp bang cach st dung céc hé
théng sinh hoc (Mukherjee, 2008; Roy, 2013).

Cho dén nay da c6 nhiéu cdng bd vé viéc nghién
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ctru va g dung thyc vat, tao, vi khuan, vi nam dé tong
hop cac loai vat liéu nano bao gdm nano bac, nano
vang, nano dong (Sastry, 2003; Agarwal, 2019;
Aritonang, 2019). Trong d6 da co rat nhiéu nghién ctu
cua nhiéu tac gia trén thé gisi vé ung dung vi nim, dic
biét 1a chi Trichoderma sp. trong téng hop AgNPs do c6
nhiéu loi thé hon cac ddi tugng khéc vé sy don gian cia
k¥ thuat nudi cdy, hiéu suat thu sinh khi cao, kha nang
sinh truéng va phat trién ¢ ham luong kim loai cao, sé
lwong céc chat va enzyme chuyén hda chuyén hda tao
AgNPs cao (Guilger-Casagrande et al., 2019; Guilger-
Casagrande and Lima 2019).

O nam Trichoderma sp. viéc tong hop AgNPs da
nghién cau thanh céng ¢ 5 loai khac nhau bao gom T.
asperellum, T. harzianum, T. longibrachiatum, T.
pseudokoningii va T. virens; (Devi, 2013; Guilger-
Casagrande et al., 2019). Cé4c nghién ciru ciing cho thdy,
dic diém vat Ii, hda hoc va hoat tinh sinh hoc cua
AgNPs ciing thay doi tlly thudc vao loai nam duoc sir
dung; diéu kién nudi cdy nim bao gém nhiét do, do pH,
c4c chit kich khang, diéu kién u sinh khdi véi dung dich
AgNO; (Guilger-Casagrande and Lima 2019). Mukherjee
P. va cs (2008) da tong hop dugc AgNPs c6 duong kinh
13 - 18 nm khi sir dung dich loc sinh khéi T. asperellum
véi dung dich AgNOs, trong khi d6 duong kinh AgNPs
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thu duoc tu loai T. viride la 2-4 nm va tr T. harzianum la
88-183 nm (Fayaz, 2010; Guilger-Casagrande et al.,
2019). El-Moslamy va cs (2017) da chi ra khi tang lwong
glucose trong mét giGi han nhit dinh thi lwong sinh khoi
va luong nano bac ciing ting ddi véi loai T. harzianum.
Ngoai ra, qua trinh tong hop AgNPs ¢ loai T. harzianum
cling chiu anh hudng cua nhiét d6 u véi dung dich dung
dich AgNOs, hiéu suat tong hop tbi wu thu dwoc ¢ nhiét
d6 40°C (Ahluwalia et al., 2014).

Nhu vay, viéc tiép tuc danh gia anh huong cua cac
chat kich khang va diéu kién tong hop s& cho phép nang
cao hiéu suat va hiéu qua cua AgNPs thu duoc.

2. Vat liéu phwong phap nghién ciru
2.1. Vat liéu

Trong nghién ctu da st dung hai chang T.
asperellum rl va T. asperellum r2 dwoc cung cip bai
Khoa Sinh Méi truong, Truong Pai hoc Su pham - Dai
hoc Pa Nang.

2.1. Phwong phap

Thu sinh khéi cac chiing vi sinh vat. Cac chung vi
sinh vat dugc nudi cdy trong méi truong Czapek Dox
lIong c6 chaa (g/L) 7,0 g/L KH2PO4; 2,0 g/L KHPOy;
0,1 g/L MgS0.4.7H20; 1,0 g/L (NH2)SO4; 0,6 g/L yeast
extract; 10,0 g/L glucose & nhiét do 28°C véi toc do lic
140 vong/phut. Sinh khdi vi khuan dwoc thu sau 120 gio
bang cach loc qua gidy loc Whatman duong kinh 10 mm.

Téng hop nano bac. Quy trinh tng hop nano bac
duoc tién hanh theo phuong phap do Devi (2013) d& xuit.
Sinh khéi ndm Trichoderma duoc rira sach 4 lan bing
nudéce cat. Sau d6, u 10 g sinh khéi ndm w6t trong 100 ml
nudc cat trong vong 24 gio. Tiép theo, loc dich thu dugc
bang gidy loc Whatman 10 dé loai bo sinh khéi nim méc.
Tron 100 ml dich loc thu dugc vai 100 ml AGNOs 1 mM,
va 1 trong t6i & nhiét do 28+2°C trong thoi gian 120 gio
theo 2 cong thic thi nghiém 1a lac mau & 140 vong/phat
va khong lic mau (Ahluwalia et al., 2014).

Xir Ii sinh khéi nAm bing chit kich khang citric
acid. B6 sung citric acid (nong d¢ tir 5, 10, 15 mg/I)
trong qua trinh 1 sinh khdi ndm véi nuée cat. Lac hon
hop sinh khdi ndm va nudce cat & 140 vong/phit, sau d6
thu dich loc dé o véi AgNO:s.

Kiém tra sw c6 mat cia AgNPs trong dich . Sy
c6 mat caa AgNPs trong dich o dwgc kiém tra bang

phuong phdp do quang phd trén may UV-VIS
(Labomed UVD-2950) c6 s dung mau nano bac hoa
hoc dwoc cung cap boi Truong Pai hoc Khoa hoc Ty
nhién - Pai hoc Qudc gia TP. H6 Chi Minh.

Phan tich kich thudc va hinh théi hat bang kinh
hién vi dién to (TEM, JEOL JEM-1400). Miu duoc
chuan bi bang cach nho mét giot huyén phi hat trén ludi
ddng phu cacbon sau d6 dé bay hoi dung méi & nhiét do
phong. Khéng pha loang dung dich khi phan tich.

Kiém tra kha ning wng ché vi khuin bing dich
AgNPs sinh hgc. Kha ning khang khuin cua dich
AgNPs duoc véi vi khuan E. coli va R. solanacearum
dugc tién hanh theo phuong phap duc 15 thach (Nguyen,
2018). Cay trang 1,0 ml dich loc vi khudn 1én dia thach
mai truong dic hiéu cho ting loai vi khuan (méi truong
LB (1,0% peptone; 0,5%; 1% NaCl) di véi E. coli, va
TZC (1% peptone; 0,5% glucose; 0,1% casein; 0,01%
2,3,5-Triphenyltetrazolium-HCI) ddi véi R. Solanacearum).
Duc 15 thach duong kinh 1 cm, nhé vao 15 thach 1,0 ml
dich AgNPs thd. U dia thach ¢ 30°C trong 24 gio va
quan sat vong khang khuan thu duoc. Cong thic di
ching bao gdom dung dich AgNO3 1,0 mM va nuéc cat
2 1an, dich loc nam.

Xir 1i s6 liéu. Két qua nghién ctru dwoc xur 1i theo
phuong phap ANOVA bang phan mém Microsoft excel
2013 véi gid tri p=0,05.

3. Két qua va thao luan
3.1. Téng hop AgNPs béng T. asperellum

Két qua cho thay, chung T. asperellum rl c6 kha
nang tong hop AgNPs hiéu suat cao, 6n dinh hon ching
T. asperellum r2. Ngoai ra, ciing nhan thdy céc hat
AgNPs duoc tong hop tir ching T. asperellum r1 c6 do
bén cao hon trong thoi gian dai. Cu thé, sau 180 ngay
sau khi tong hop chi c6 mau AgNPs tong hop tir chang
T. asperellum rl con giir nguyén hoat tinh.

Quan sat mau AgNPs bing kinh hién vi dién ti
truyén qua (TEM) cho thdy cac hat AgNPs c6 tinh phan
tan va kich thudc déu dao dong trong khoang 2-7 nm
véi duong kinh trung binh 1a 2,5+1,5 nm (Hinh 1). So
V6i cac nghién ciru da cong bd, AgNPs thu duoc trong
nghién cuu nay c6 kich thuéc nho hon (Mukherjee,
2008; Fayaz, 2010; Guilger-Casagrande et al., 2019).
Theo mot s6 nghién ciu hoat tinh cia AgNPs c6 thé
thay ddi theo kich thuoc hat, kich thudc hat cang nho thi
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hoat tinh gy doc cho cac té bao séng cang cao (Siddigi,
2018). Diéu nay c6 thé giai thich 1a khi kich thuéc hat
cang nho thi AgNPs cang dé xam nhap vao bén trong
mang té bao sinh vat.

Hinh 1. Hat AgNPs diroc tong hop tir T. asperellum rl soi
du6i kinh hién vi dién tir (TEM) (thwée chuan 100nm)

Phan tich phd hip thu quang phé cuc dai cia mau
AgNPs tong hop tir T. asperellum rl nhan thiy c6 su
tuong dong vé budc séng hap thu cuc dai so voi mau
AgNPs tong hop hoa hoc. Budc song hip thu cuc dai
dic trung cho AgNPs sinh hoc va héa hoc nam trong
khoang 400-420 nm (Hinh 2, Hinh 3).
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Hinh 3. Két qua phan tich quang phd hdp thu cuc dai
ciia mau nano bac héa hoc. 1, 2, 3 - cac lan do 1ap lai
cua thi nghiém
3.2. Anh hwéng cta citric acid dén qua trinh

téng hop AgNPs cha T. asperellum

Két qua nghién cwu cho thiy, khi bd sung citric
acid & cac ndng d6 khac nhau di lam thay ddi hiéu suit
cua qua trinh tng hop AgNPs & ca 2 chang ndm T.
asperellum. Nong do citric acid téi uu can bd sung la
10 mg/l, & ndng do nay higu suat sinh tong hop AgNPs
Ién 1,8 1an so véi nghiém thiac khdng bo sung ddi voi
chang T. asperellum rl va 1,26 lan d6i voi chung T.
asperellum r2 (Hinh 4, Hinh 5).
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Hinh 4. Gia tri UV-vis cia dung dich AgNPs dwot tong
hop tir ching T. asperellum ri khi bé sung citric acid

Khi tang ndng d6 1én 20 mg/I thi higu suat tong hop
AgNPs lai c6 xu huong giam di. Diéu nay cé thé giai
thich do citric acid 1a mot thanh phan cua chu trinh
Krebs va gop phan tao ra NADH, trong d6 NADH c6
vai tro rat quan trong trong qua trinh tdng hop AgNPs.
Hietzschold va cong su (2019) da chi ra rang qué trinh
t6ng hop hat nano xay ra do tac dong cia NADPH, ma
khong can enzyme khur nitrat. Tuy nhién & ndng d6 qué
cao citric acid lai tc ché hoat dong cua NADH.
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Hinh 6. Anh hwéng cuia qué trinh lde dén hiéu qua tong
hop nano bgc theo thoi gian

3.3. Anh hwéng caa ché do lac dén hiéu qua
tong hop AgNPs

Hién nay, trong quy trinh tong hop AgNPs tir nAm
noi chung va tir chi Tricoderma sp. néi riéng ton tai 2
quan diém khéc nhau vé diéu kién lac trong qua trinh @
dich loc va AgNO; (Fayaz et al., 2010; Devi et al.,
2013). Két qua phan tich trong nghién ciu nay cho

thdy, sau 120 gio u khdng nhan thiy su khac biét vé
hiéu suét tong hop AgNPs giita nghiém thuc lic va
khong lic (Hinh 6). Nhu vay, didu kién lic trong qué
trinh @ dich loc vd AgNO; khong ¢6 anh hudéng dén
qué trinh tdng hop AgNPs & loai T. asperellum.
3.4.Danh gia kha ning khang khuan ctia dich AGNPs

Dua trén két do duong kinh vong khang khuén,
nhan thdy dich AgNPs téng hop tir cac chang T.
asperellum c6 hoat tinh d6i khéng véi céc loai vi khuan
cao hon cac cong thic ddi ching (Hinh 7, Bang 1).
Trong d6, AgNPs duoc téng hop tir chung T. asperellum
r1 c6 tinh khang khuén cao hon tir ching T. asperellum
12 dbi véi ca E. coli va R. solanacearum.

Hinh 7. Test doi khang véi vi khuan E. coli: a - AgNO3
1mM; b - dich loc té bao; ¢ - nuoc cat; d, e, f - AgNPs

Dich nano bac thé thu dugc bao gom dich loc sinh
khéi nam, dung dich AgNOs va nuéc cat. Nhan thay
rang, dung dich AgNO3 va dich loc T. asperellum hau
nhu khéng ¢ kha niang ddi khang lai cac loai vi khuan.
Tir d6, ¢ thé loai trir kha niang wc ché vi khuan gay
bénh cua dich loc ndm cling nhu AgNOs. Nhu vay, co
thé khing dinh, chi c6 dich AgNPs hinh thanh tir su
tuong tac gitta AGNOs va dich loc sinh khdi nam c6 kha
nang ¢ ché sinh trudng cua vi sinh vat.

Bdng 1. Puong kinh vong uc ché sink truweng vi khudn gay bénh bang ché pham nano bac(mm)
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Déi Ching Déi Ching

Chung vi khuan Dich loc Dich loc

5 benh & | AgNO; e n e Nano bac-T. | Nano bac-T.
gay be Nudc cat T. asperellum | T.asperellum

1ImM asperellum rl | asperellum r2
rl r2

E. coli 0,0 2,0 3,0 0,0 147+1,5 5,7£0,6
R. solanacearum 0,0 2,0 2,0 0,0 10,7£1,5 3,0+1,0

Trong cac nghién ctu trude day da cong bd, dich
AgNPs duoc téng hop theo phuong phap sinh hoc c6
khang lai nhiéu loai vi khuan va vi nam c6 hai nhu B.
subtilis, Vibrio  cholerae, E. coli, P. aeruginosa, S.
aureus, Syphilis typhus, A. Alternate, Helminthosporium
sp., Botrytis sp. and P. arenaria... (Siddiqi et al., 2018).
Trong nghién cau nay, dich AgNPs thu duoc tir ching
T. asperellum r1 da biéu hién kha nang ddi kahgns cao
dbi véi vi khuan Ralsonia solanacearum. Pay 14 loai vi
khuan gay ra bénh héo xanh rat nguy hiém d6i véi nhiéu
loai cay trdng néng nghiép khac nhau (Elphinstone,
2005). Tur day ciing ciing ¢6 thé dugc s dung dich
AgNPs tir chang T. asperellum rl d nghién cau san
xuat ché pham phong chng bénh héo xanh do vi khuan
Ralsonia solanacearum gay ra.

4.Két luan

Két qua nghién ciu cho thdy, AgNPs duoc tong
hop tir T. asperellum c6 kich thuéc trong khoang 2-7
nm. Bé sung citric acid véi ndng d6 109/l vao qué trinh
1 sinh khéi vi ndm cho phép ting hiéu suit téng hop
AgNPs. Déi véi loai T. asperellum Ic hdn hop dich loc
va AgNO; khong anh huong dén hiéu qua tong hop
AgNPs. Dich AgNPs tong hop tir chung T. asperellum
rl c6 kha ning wc ché sinh truong cua cac ching vi sinh
vat gay bénh nhu E. coli va R. solanacearum.
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EFFECT OF VARIOUS PARAMETERS ON SILVER NANOPARTICLES
BIOSYNTHESIS BY TRICHODERMA ASPERELLUM

Abstract: Synthesis of silver nanoparticles (AgNPs) by biological methods has many advantages compared to the chemical and
physical methods, especially the eco-friendly atrribute and focusing on research in the world. The study presented the results on
evaluation the effect of several factors on the AgNPs synthesis through two Trichoderma asperellum strains. The results showed that
the synthesized AgNPs’ size was in the range of 2-7 nm. Adding citric acid at a concentration of 10 g/l to the incubation of fungal
biomass and distilled water increased AgNPs synthesis efficiency by 1.8 times. Shaking the filtrate and AgNO3; at 140 rpm in 120
hours did not affect the efficiency of AgNPs synthesis. The solution of AgNPs from T. asperellum rl strain was able to inhibit the
growth of the pathogenic strains including E. coli and R. solanacearum.

Key words: silver nanopractice; Trichoderma asperellum; R. solanacearum; silver nanopractice synthesis.
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