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TOM TAT

Cong nghé tao nano xanh 1 mot phuong phap don gian, d& thuc hién va dé téi tao, cung cap cac hat nano c6 dic
tinh 6n dinh va phan tan tét trong dung dich nudc. Céc hat nano bac ¢6 thé duoc tong hop hiéu qua bai vi sinh
vat. Muc tiéu caa nghién ciu nay 1a phan lap, tuyén chon ching vi khuan nhiam sinh tong hop nano bac biang
cdng nghé 1én men. Trong s6 15 chiing vi sinh vat phan lap tir vuon Qudc gia Chu Yang Sin, chiing vi khuan
CYS-V3 dugc phét hién va tuyén chon la ching tiém ning c6 kha ning sinh tong hop nano bac. Dya trén
phuong phap giai trinh ty gen 16S, ching nay dwoc dinh danh la Acinetobacter nosocomialis CYS-V3 véi d6
tuong dong 99,93%. Trong d6, kha nang sinh téng hop nano bac tir loai vi khuan nay la ghi nhan méi cho khoa
hoc. Diéu kién tao hat nano thich hop da dugc xac dinh trong dung dich AgNO3 (ndng d6 2 mM) tron véi canh
truong 1én men (da pha loang 5%) véi ty & 3:1 trong 35 gio. Pac tinh hat nano duge xac dinh thong qua do
quang phd UV-VIS, hinh SEM, ph XRD, phd IR va thé Zeta. Két qua cho thiy nano bac tong hop dugc trong
nghién ciru ndy c6 dang hinh cau, phd hap thu trong khoang 420 - 470 nm, viing phan bé hat nano tir 30 - 300 nm. Hat
nano bac c6 do bén cao véi thé Zeta -58,1 mV.

Tir khoa: Acinetobacter nosocomialis, vi khuan ban dia, tong hop xanh, hat nano bac.

MO DAU

Nhiéu loai vi khuan da dwoc minh chirng gitr vai tré quan trong trong viéc xt ly cac doc té kim loai nhd kha néng
khir cac ion kim loai. Trong d6, mét so loai vi da dwoc ghi nhan c6 kha nang sinh tong hogp nano bac nhw
Pseudomonas stutzeri, Bacillus licheniformis (Weisburg et al., 1991). Téng hop nano bac béng phwong phap sinh
hoc c6 nhiéu wu diém so véi cac phwong phap vat Iy va héa hoc théng thwdng, nhw an toan va khéng doc hai
cho méi trwdng ciing nhw gidm tiéu thu nang lwong va tai nguyén. Ngoai ra, tbng hop nano bac phwong phap
sinh hoc ¢c6 thém wu didm 1a don gian, dé tai tao, tao ra hat nano c6 déc tinh én dinh va phén tan tét trong dung
dich nwéc. Bac ¢6 nhidu tinh chat d&c trung va hivu ich (Alexander, 2009) nhw tinh khang khuén (Eckhardt et al., 2013),
kha nang xuc tac (Dong et al., 2015), do d6 dwoc quan tdm nghién clru va rng dung. Trong nhirng ndm gan day,
nhiéu nha khoa hoc trong va ngoai nwéc da cé nhidu cong trinh nghién ctvu va cong bd vé viéc téng hop xanh
cac hat nano bac. Nano bac (AgNPs) da dwgc nghién clu chuyén sdu nhé& cac dac tinh vat ly va hdéa hoc
(quang, dién, nhiét va sinh hoc) hiru ich trong nhiéu linh vrc nhw y hoc, strc khée, thue phdm va cong nghiép. Vi
vay, cdng nghé nano la mét trong nhirng céng cu quan trong bac nhat ctia khoa hoc néng nghiép hién dai, trong
doé cdng nghé nano trong linh vge ndng nghiép - thuwc phdm dwoc dy doan tré thanh moét lwc lwong dan dat nén
kinh té toan cau (Solaki et al., 2015).

V@i nhizng wu diém vé tiém nang Gng dung, nén cac vat liéu nano thu hut dwgc sy quan tam nghién ctru nhdm
san xuét va ng dung. Trong nhirtng ndm gan day, ¢ng dung cdng nghé lén men trong san xudt vat liéu nano da
¢6 nhiéu tac dong tich cyc trong linh vwe khoa hoc céng nghé va néng nghiép toan ciu (Dandapat et al., 2022).
San xuét vat liéu nano tlr canh trwéng 1&n men cua vi sinh vat [a cong nghé hoan toan xanh, chi phi thap quy
trinh dworc kiém soat chat ché, va c6 thé mé rong quy mé san xuét céng nghiép, dap trng dwoc cho nhu cau (rng
dung thwec té.

Trén thé gi6i da cé cac nghién clru rng dung céng nghé 1én men vi sinh vat nham tdng hop vat liéu nano (Siddiqi
et al., 2018). Tuy nhién, hwéng nghién ctvu nay tai Viét Nam con han ché. Vé&i muc tiéu tdng hop xanh va hiéu
qua nano bac bdng cdng nghé I&n men, ching téi tién hanh phan Iap va sang loc chiing vi sinh vat ¢6 hoat tinh
sinh tdng hop nano bac, tao tién d& cho cac nghién clru tng dung tiép theo tai dia phwong. Cac hat nano bac
dwoc tdbng hop bdng cach st dung dung dich nudi cay vi khudn va dwoc déc trwng bdng phan tich théng qua
quang phé UV-VIS, dién thé zeta, phan bé hat, XRD va hinh anh SEM va TEM.
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NGUYEN LIEU VA PHUONG PHAP
Nguyén liéu

Céc chung vi khuén c6 kha ndng téng hop nano bac dwoc phan Iap va tuyén chon trir veon Quéc gia Chu Yang
Sin. Méi trwdng thwong mai: NB (Nutrient Broth) clia hang Himedia, An D6 v&i thanh phan méi treong (Peptone
5,0 gam; Sodium chloride (NaCl) 5,0 gram; Meat extract B# (cao thit) 1,5 gam; Yeast extract (cao nam men) 1,5
gam; pH 7,4 + 0,2 & 25 °C). Bac nitrat (AgNO3 Sigma-Aldrich, d6 tinh khiét 99,0%) la tién chat dé tdng hop nano
bac, Agar (Robika Hai Long - Viét Nam). Glycerol (AR, GHTECH, Cas 56-81-5) cia hdng GHTECH (JHD), tinh
khiét 92,09%.

Phwong phap
Phwong phép thu méau va phéan Iap vi khuan

Thoi gian thu mau dét tai vuon qudc gia Chw Yang Sin 1a thang 8 ndm 2023. Mau duoc thu thap & da dang cac
khu vc dat nguyén sinh, vi tri lAy mau dwoc lay nhidu diém quanh cac gbc cay rirng tw nhién va dwoc tron thanh
1 mau chung v&i khdi lwong 1 kg dat/mau dat, dd sau ldy mau tir 0 - 30 cm tir mat d4t xuéng. Cac mau sau khi
l4y dwoc ghi nhan noi thu, ngay thu. Mau dwoc dem t&i phong thi nghiém, tién hanh phan 1ap va lam thuan cac
chiing vi khuén co kha nang sinh tdng hop Nano bac phan Iap dwoc. Moi treang nudi cy vi khuan duoc hap khir
trang & 121 °C trong 30 phat. Can 10 gam mau dét cho vao blnh tam giac chira 100 mL nwéc cat khuay deu
trong hai phut. Sau d6 pha loang dung dich & nong do 10® va 10° dung pipet Paster hut dich tir 6ng dwng mau,
nhé 1 - 2 giot mau xudng dia thach petri, diing que gat thdy tinh v6 tring dan déu trén mét thach, Gp lat dia dé &
nhiét dd 30 °C, sau 24 gid quan sat cac khuén lac don. Sau d6, cy ria cac khuan lac don c6 mau sac khac nhau
lén céc dia thach petri nhiéu 1an d& 1am thuadn mau. Tién hanh lwu mau trong éng nghiém va eppendorf 1,5 mL
véi glycerol. Chuén bi 300 mL méi treong NB trong ba binh tam giac 250 mL sau khi h&p khi tring, céy vi khuén
va nhan nuéi trong 5 ngay & tbc d6 lac 150 vong/phut. Sau do ly tam canh trwéng [En men cua vi khuan (o] toc do
6.000 vong/phut trong thoi gian 15 phat. L&y phan dich ndi ctia canh treong 1én men va bdo quan & 5°C dé téng
hop nano bac (Nguyén Lan Diing, 2003).

Phwong phdp sang loc va dinh danh ching vi khuén tiém ndng

Trong thtr nghiém nay, kha nang sinh tdng hop nano bac cua cac ching vi khudn dwoc khao sat danh gia chi tiéu
UV-VIS v&i phd hép thu cuc dai dwoe phan tich trén pham vi 200 - 800 nm, & d6 phan giai 1 nm va tbc do quét
400 nm/pht. Cac chiing vi khudn phan lap dwoc nudi cy trong méi trudng thwong mai NB (Nutrient Broth) & 30 °C
trong 5 ngay, thu phan dich ndi canh trwdng 1én men dé tién hanh phan (rng tao nano bac. Qua trinh nhan nudi
céac chiing vi khuén, do phd UV-VIS dwoc tién hanh tai Vién Cong nghé sinh hoc va Méi trwéng, trwdng Dai hoc
Tay Nguyén, 567 Lé Duén, phwéng Ea Tam, thanh phd Buén Ma Thuét, tinh Dak Lak. Dwa vao phd UV-VIS dac
trwng cta dung dich nano bac dwoc dung dich canh trwdng tao ra cac hat nano bac dwoc biét 1a thé hién dai
céng hwéng plasmon bé mét dac trung & 420 - 440 nm c6 thé dwoc do bang phd UV-VIS (HS Binh Quang et al.,
2020). Hiéu chinh dwdng co sé ctia may quang phd dwoc thwe hién bang cach s& dung mau trédng (nwéc ct).
Phé hap thu UV-VIS cua tt ca cac mau da dwoc ghi lai va di¥ liéu sb dwoc vé va phan tich bang Spekwin32.

Phuwong phap dinh danh 16S rDNA cua cac chung vi khuan cé kha néng sinh téng hop nano bac, dwoc thwe hién
tai Phong thi» nghiém - Cong ty TNHH DV va TM Nam Khoa - 793/58 Tran Xuén Soan, phwong Tan Hung, quén 7,
Thanh pho H6 Chi Minh.

Phwong phédp xéc dinh mét sé diéu kién thich hop tao hat nano (néng dé bac nitrat, néng dé pha loang
canh trwong 1én men va thoi gian phan eng)

Anh hwéng cua ti 1é dung dich vi khuan/dung dich bac nitrat: Dung dich nudi cdy vi khuan Acinetobacter
nosocomialis dwoc ly tam & téc dd 6.000 vong/phut trong théi gian 15 phit. Canh trwdng 1&n men pha lodng &
ndng d6 5% v&i nwdc cat. Tién hanh cho phan rng véi dung dich AgNOs 2 mM, véi céac ti 1& dung dich vi khun/
dung dich bac nitrat nhw sau: 1:1; 1:2; 1:3; 1:4 va 1:5 v&i thdi gian phan &ng la 20 gio.

Anh hwéng cua néng do pha Ioang do pha lodng canh tru’o'ng 1én men dén phan wng Dung dich nudi cdy
vi khuan A. nosocomialis CYS-V3 0’ mat do 18,2 x 10® CFU/mL & 30 °C, duoc ly tam ¢ 6.000 vong/phdt trong

thoi gian 15 phat. LAy phan dich ndi sau khi li tam, tién hanh pha lodng & néng d6 5%, 10%, 20% v&i nudc cat
tién hanh cho phan tng v&i dung dich AgNO3z 2 mM & ty Ié 1:3 trong thdi gian phan trng la 20 gid.

Anh hu’ovng cua th&i gian dén phan tng: Dung dich nudi cy vi khuan A. nosocomialis CYS-V3 & mat d6 18,2
x 10® CFU/mL & 30 °C. Puoc pha loang & ndng d6 5% v&i nwdc cét tién hanh cho phan trng véi dung dich
AgNO3; 2 mM & ti Ié 1:3 trong th&i gian 03, 25, 35 va 50 gid.

Phwong phap xac dinh dac tinh hat nano

SEM: Hinh thai va cAu tric b& mé&t cla cac hat nano dwoc danh gia bang kinh hi&n vi dién t& quét dé& ban
(Phenom Pro Desktop SEM), d§ phong dai quang hoc anh sang 20 - 134 X, phéng dai quang hoc dién t& 160 -
350.000 X, d6 phan gidi < 6 nm SED va < 8 nm BSD, dién ap gia toc ché d6 nang cao v&i pham vi diéu chinh
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gitra ché dd hinh anh 4,8 k\{ va 20,5 kV duoc thue hién tai Vién Cong nghé sinh hoc va Méi trvong, trieong Dai
hoc Tay Nguyén, 567 Lé Duan, phwdng Ea Tam, thanh phd Budn Ma Thudt, tinh Dak Lak.

Phan b6 hat (SIZE): Phan b6 kich thwdc hat nano dugc xac dinh bang thiét bj do SZ-100 (Hang HORIBA) duoc
thie hién tai Vién Cong nghé Sinh hoc va Mbéi treong, Trwdong Dai hoc Tay Nguyén, 567 Lé Duan, phwong Ea
Tam, thanh pho Buén Ma Thudt, tinh Bak Lak.

Dién thé Zeta: Buoc xac dinh bang thiét bi do SZ-100 (Hang HORIBA). Tai Vién Céng nghé Sinh hoc va Moi
trwong, Trwong Pai hoc Tay Nguyén, 567 Lé Duan, phwdng Ea Tam, thanh phd Budn Ma Thuét, tinh Dak Lak

Phan tich (XRD): Mau dwoc phan tich XRD trén thiét bi D8 Advance Eco (Bruke, Blrc) véi dién ap 40 kV, cudng
dd dong dién 25 mA, str dung buwéc séng Cu K alpha 0,154 nm dwoc thyc hién tai B6 mén hoa, Trwong Pai hoc
Khoa hoc Ty nhién, Dai hoc Quéc gia Thanh phé H& Chi Minh, 227 Nguyé&n Van Clr, Phwdng 4, Quan 5, Thanh
phd HS Chi Minh.

Quang phé (IR): Ngudn gbc JASCO, hé théng dir liéu, vi tri 1033, dd phan giai deltax 0,964233, xunits 1/cm,
yunits truyén firstx 399,1927, lastx 4000,6047, npoints 3736, firsty 82,14559, maxy 99,52848, miny 81,67912
duoc tién hanh tai B& mén hoéa, Trwdng Pai hoc Khoa hoc Tw nhién, Pai hoc Quéc gia Thanh phd H6 Chi Minh,
227 Nguyén Van Clr, Phudng 4, Quan 5, Thanh phé Hb Chi Minh.

KET QUA VA THAO LUAN
Phan lap tuyén chon va dinh danh chiing vi khuan cé tiém ning sinh tdng hop nano bac

Trong nghién cru ndy, ching t6i phan 1ap va tuyén chon chiing vi khuan cé tiém nang tdng hop nano bac. Tl cac
mau dat thu thap tai vwon Quéc gia Chw Yang Sin, 15 ching vi khuan da dwoc phan lap. Trong d6, canh trwéng
Ién men cta ching CYS-V3 cho tin hiéu tdng hop nano bac ré rang nhat (Hinh 1) dwoc lwa chon cho céc thi
nghiém tiép theo. D& tdng hop xanh nano bac (AgNPs), 2 mL dich nudi cay céac vi khuan bang méi trudng NA &
ndng d6 pha loang 20 Ian, thém 2 mL AgNOs 2 mM (lc déu trong 10 gidy, & nhiét d6 phong). Do dd, khéi lwong
bac dwoc st dung 1 0,034 g twong trng v&i 0,315 milimol bac ban dau.

Két qua thi nghiém sau 25 gi®» chling vi khu&dn CYS-V3 c6 kha nang sinh tdng hop nano bac théng qua sy thay
ddi mau séc cta dung dich tr mau trdng duc sang mau nau (Hinh 1 a va b) va dai cong huéng plasmon bé mat
théng qua do phd UV-VIS (Hinh 1 c).
Cuwdng d6 mau thu dwoc tr canh
trwong 1€n men phan ng vo&i bac
nitrat véi ti 1& phdi 1:3. Cac hat nano
bac dwoc biét 1a thé hién mot dai
céng hudng plasmon bé mat dic
trung & ~ 436 nm dwoc do béng phd
UV-VIS d6i v6i cac hat nano bac
(Ajith et al, 2019). Trong phé UV- VIS
(Hinh 1 ¢) mét dinh réng, manh, ndm
gitra 420 nm va 470 nm, da dwoc
quan sat thdy dbi véi cac hat nano
bac dwoc chuén bi béng cach su
dung dich nudi cay Két qua nghién
clru nay, twong dong véi két qua
nghién c&u cua Kalishwaralal

. 5 A 2 . . Hinh 1. Téng hep nano bac tir canh trwéng Ién men cha ching vi
Kzallmuthu va CS ve kh’a nang sinh khuan CYS-V3; Trong d6: (a) Canh trwrong Ién men; b) Phé UV-VIS cua
tong hop nano bac cla chung vi bac nitra; ¢) Phé UV-VIS cta dung dich nano bac

khuan Bacillus licheniformis dwoc

c6ng bd ndm 2008 (Kalimuthu et al., 2008).

Chuing vi khuan CYS-V3 duoc dinh danh 16S, bang phwcmg phap giai trinh tw Nucleotic. Sau khi tach chiét ADN,
tién hanh PCR gen 16S. Trinh tw 16S rRNA dwoc st dung phd bién trong nghién ctru phan loai vi khuén do 16S
rRNA & vi khuan cé mic dd bién ddi cao gitra cac loai gan giii (Weisburg et al., 1991). Cac mau PCR duwong tinh
duwoc tinh sach va doc trinh tw bang bd kit Bigdye 3.1. Trinh tw cda chuing vi khuén CYS-V3 duwoc so sanh voi
trinh tw gen c6 sén trén ngan hang gen (NCBI); xac dinh dwoc ching vi khudn CYS-V3 l1a Acinetobacter
nosocomialis, v&i 6 twong doéng 99,93% (Bang 1).

Bang 1. Két qua dinh danh bang sinh hoc phan t&r ching vi khuan c6 kha nang tao hat nano bac

Ky hiéu mau Két qua dinh danh Do twong dong Pia diém thu mau Mau

Chuw Yang Sin, xa Yang Tao,

CYS-v3 Acinetobacter nosocomialis 99,93% huyén L&k, tinh Dk Lak
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Trinh tw gen 16S clia chiing vi khuan Acinetobacter nosocomialis CYS-V3:

CCCCAGTCATCGGCCACACCGTGGTAACCGCCCTCTTTGCAGTTAGGCTAGCTACTTCTGGTGCAACAAA
CTCCCATGGTGTGACGGGCGGTGTGTACAAGGCCCGGGAACGTATTCACCGCGGCATTCTGATCCGCG
ATTACTAGCGATTCCGACTTCATGGAGTCGAGTTGCAGACTCCAATCCGGACTACGATCGGCTTTTTGAG
ATTAGCATCACATCGCTGTGTAGCAACCCTTTGTACCGACCATTGTAGCACGTGTGTAGCCCTGGCCGTA
AGGGCCATGATGACTTGACGTCGTCCCCGCCTTCCTCCAGTTTGTCACTGGCAGTATCCTTAAAGTTCCC
GACATTACTCGCTGGCAAATAAGGAAAAGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCACGACA
CGAGCTGACGACAGCCATGCAGCACCTGTATGTAAGTTCCCGAAGGCACCAATCCATCTCTGGAAAGTT
CTTACTATGTCAAGGCCAGGTAAGGTTCTTCGCGTTGCATCGAATTAAACCACATGCTCCACCGCTTGTG
CGGGCCCCCGTCAATTCATTTGAGTTTTAGTCTTGCGACCGTACTCCCCAGGCGGTCTACTTATCGCGTT
AGCTGCGCCACTAAAGCCTCAAAGGCCCCAACGGCTAGTAGACATCGTTTACGGCATGGACTACCAGGG
TATCTAATCCTGTTTGCTCCCCATGCTTTCGCACCTCAGCGTCAGTGTTAGGCCAGATGGCTGCCTTCGC
CATCGGTATTCCTCCAGATCTCTACGCATTTCACCGCTACACCTGGAATTCTACCATCCTCTCCCACACTC
TAGCTAACCAGTATCGAATGCAATTCCCAAGTTAAGCTCGGGGATTTCACATTTGACTTAATTAGCCGCCT
ACGCGCGCTTTACGCCCAGTAAATCCGATTAAGCTTGCACCCTCTGTATTACCGCGGCTGCTGGCACAG
AGTTAGCCGGTGCTTATTCTGCGAGTAACGTCCACTATCTCTAGGTATTATCTAAAGTAGCCTCCTCCTCG
CTTAAAGTGCTTTACAACCATAAGGCCTTCTTCACACACGCGGCATGGCTGGATCAGGCTTGCGCCCATT
GTCCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCGGATCA
TCCTCTCAGACCCGCTACAGATCGTCGCCTTGGTAGGCCTTTACCCCACCAACTAGCTAATCCGACTTAG
GCTCATCTATTAGCGCAAGGTCCGAAGATCCCCTGCTTTCTCCCGTAGGACGTATGCGGTATTAGCATCC
CTTTCGAGATGTTGTCCCCCACTAATAGGCAGATTCCTAAGCATTACTCACCCGTCCGCCGCTAGGTCCG
GTAGCAAGCTACCTTCCCCCGCT

A. nosocomialis la mét vi khudn gram am, hiéu khi. Cho dén thoi diém hién tai chwa co bat ké mét nghién ciru
nao & trong nwéc va qubc té cong bd vé kha nang sinh téng hop nano bac. Nhw vay, viéc phan lap va tuyén chon
da phat hién chirc nang méi clia vi khudn A. nosocomialis c6 kha nang tao ra cac hat AgNPs.

Diéu kién thich ho'p tao nano bac tir canh trwdng 1én men

Anh hwéng cia ti 1é dung moi canh trwdng/dung dich bac nitrat: Anh hucmg ty 1é ph0| trén dén qua trinh
tdng hop AgNPs dwoc thé hién trén (Hinh 2) trong d6 phd hép thu 325 nmla clia goc Fe®, budc séng tw 400 -
470 nm phd hap thu ctia AgNPs. Phd UV-VIS thé hién dinh cao nhat & ndng do AgNO:z 1a & t| I& 1 mL dung dich vi
khuan v&i 3 mL dung dich AgNOz 2 mM, cho thay diéu kién tbng
hop tdi wu. Didu nay cé thé dwoc quy cho s tao mam cla NPs.
Khi ndng d6 mubdi Ag tang 1&n, mot phan ion Ag” bi khir thanh
nguyén tor Ag0 cac nguyén tlr Ag nay dong vai tro la trung tam tao
mam, tao diéu kién cho qua trinh khir cac ion Ag” con lai va tao ra
nhidu AgNPs hon, do d6 lam tang do hép thu. & céac ty 1& phdi
trén gitva dung dich vi khudn khac déu cho thay cac dinh clia phd .
UV-VIS déu thap hon so véi ty & 1:3. Cac nghién clu trwdc day e -
da chirng minh réng hiéu trng tdng hop va sw canh tranh gitra cac ‘ =

NPs gop phan 1am thay déi dai SPR, khéng phu thudc vao s gia Hinh 2. Anh hwéng ciia ty 1& dung méi
tang néng do Ag’. Ngoai ra, viéc xir ly & cac ty 1& 1:4 va 1:5 dan canh trwéng/dung dich bac nitrat
dén sw két tu cac NPs do tan sb va cham cla céc ion Ag” tang

I&n. Vi vay, trong sb cac ty 1& phéi tron gitra dung dich vi khuan va

dung dich bac nitrat, dwgc thtr nghi€ém trong nghién ctru nay la ty 1&

1:3 (1 mL dung dich vi khudn 3 mL dung dich bac nitrat) v&i dung

dich AgNO3 2 mM la ty 1é phu hop nhét dé tdng hop AgNPs.

Anh hwéng caa ndng do pha loang canh trwong 1én men: Nong
dod pha lodng canh trwdng Ién men khac nhau dén qué trinh téng
hop AgNPs dwoc thé hién trén (Hinh 3). Phd UV-VIS thé hién dinh .
cao nhét & do pha lodng vé&i ty 1& 1/20 (1 mL dung dich nudi ciy pha Hinh 3. Anh hwéng cia ndng dé
v6i 19 mL H20 cét) cho thay diéu kién téng hop t6i vu. O cac ty I& pha loéng ciia canh trwong 1én men
pha loéng 1:5; 1:10 dung dich vi khuan khac déu cho thay cac dinh
ctia phd UV-VIS déu thap hon so véi ty 1& 1:20. Vi vay, trong sb cac
ty 1&é pha lodng canh trwong 1én men dwoc thir nghiém trong nghién
clu & 1:20 la phu hop nhéat dé tdng hop AgNPs.

Anh hwéng thei gian phan (rng: Thoi gian phan tng duoc khao
sat trong diéu kién: lwong dich chiét clia canh trwéng 1én men trong
thoi gian 5 ngay, dich nudi cdy dwoc li tam & tbc dd 6000
vong/phut, trong 15 phut, sau dé dwoc pha loang & ty 1€ 1:20 phan ‘ -
(ng v&i dung dich AgNO3z 2 mM, & ty 1& phan &ng 1:3 (1 mL dung  Hinh 4. Anh hwéng cua théi gian phan iing
dich canh trwéng, 3 mL dung dich AQNO3 2 mM) trong 03, 25, 35 va den qua trinh tao nano Ag
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50 gio. Két qua dwoc thé hién tai (Hinh 4) cac hat nano Ag dé hinh thanh c6 cac dinh hép thu trong khoang bwéc
song 421 - 450 nm. Co thé& nhan théy, cu’o’ng dd hép thu c6 xu hwéng tang theo thoi gian phan (ng, twong ¢ng
v&i ndng dd nano bac ting 1én. Tuy nhién, & 35 gi& phan (rng cé dinh hap phu cao nhét, khi kéo dai thoi gian
phan &ng dén 50 gi® thi mat dé quang lai cé xu hudng gidm. Diéu nay chirng t6 khi thoi gian phan (ng tang thi
c6 sw hinh thanh keo tu song song v&i su hinh thanh nano Ag lam cho dinh hap thu cuc dai giam xuong. & (Hinh
4) cho thay sau 35 gi®& phan (rng tao nano bac tlr canh trwdng Ién men & ty 1& pha loéng 20 1an 14 thich hop.

Mét sé tinh chét dac trwng ctia nano bac (AgNPs)

Anh SEM: Céac hinh anh SEM ban d4u cho thay, hinh thai b& mat va thanh phan nguyén té cia AgNP dwoc sinh
tdng hop tlr chling vi khudn A. nosocomialis CYS-V3. Két qua cho thay cac AgNPs hinh cau sap xép thanh tirng
cum do sw két tu cGa cac hat nhd hon sau khi ly tam téc dd cao trong qua trinh chuan bi mau. Sy két tu nhe cla
céac hat nano dwa trén kim loai da dwoc quan sat thay trén anh SEM (Hinh 5) (Rajivgandhi et al., 2021).

Phan b6 hat: Kich thu’g'yc hqt nano bac tao ra cang nhé lam tang dién tich tiép xuc bé mat, dic biéjt quan trong
trong qua trinh diét khuan, nam va sau bénh hai. Tai (Hinh 7) kich thwéc hat nano bac dwgc phan bo tir 28 nm ~
120 nm.

Dién thé zeta: Trong hé san phadm dang 1dng, thé zeta thuwdng dwoc st dung nhw 1a mét ngwéng dé danh gia
cho sy 6n dinh. Dién thé zeta thé hién mirc d6 day gira cac hat tich dién cling dau gan nhau trong hé phan tan.
Déi v&i cac phan tir va cac hat di nhd, thé zeta cao (d&m hodc dwong) sé cho d6 én dinh cao, hé phan tan sé
chéng lai sw keo tu, két dam. Tai thoi didm 72 gie (Hinh 6) sau phan (rng tao hat nano bac, dién thé zeta la -58,1
mV. Nhw vay, véi két qua do dugc dién thé zeta kha tdi wu, theo mot s6 nghién ctru dwgc cong bd thé zeta cla
nano bac am hodc dwong t&r 25 - 26 mV d& cho thay dd &n dinh cao, hé phan tan sé chéng lai sw keo tu, két dam
(Hb Binh Quang et al., 2020).

CAu trac va vi cau trac cta nano bac (XRD): Gian dd XRD cla nano bac tao thanh & diéu kién ti wu dwoc
trinh bay trén (Hinh 8). K&t qua tir gidn d& XRD cho thdy c6 xuét hién cac gia tri goc nhiéu xa 26 1a 27,81°;
32,16°; 38,12° 46,21°; 54,83° va 57,39° twong (rng voi cac mat (210), (122), (111), (231), (142) va (241) cda cu
tric lap phwong tam mat tring khép véi phd chuan cta Ag (JCPDS, file No. 04-0783). Két qua nay chirng té cac
hat nano bac tao ra trong nghién ctvu nay cé cAu trdc tinh thé.
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Hinh 7. Phan bé hat nano bac Hinh 8. Gian dd nhiéu xa ctia nano Ag

Phé héng ngoai (IR): cia hano bac tao thanh & diéu kién t6i wu dugc trinh bay trén (Hinh 9 va 10). Két qua tir
phd IR cta dich canh trwdng & (Hinh 9) cho thay c6 xuét hién cac peak dac trung clia cac nhom -NH (3782,68 cm’ )
-OH (3433,64 cm’ ) -CH (2065,35 cm’ ) -CO (1635,34 cm™; 1543,74 cm™ va 1453,1 cm’ ) Tuy nhlen phd IR
dung dich nano bac tai (Hinh 10) ch| xuét hién cac giai hap phu clia cac nhom chirc -OH (3463,71 cm’ ) con lai
mét it nhém chire -CO (1635 2cm ) két qua nay chirng té cac gbc bi mat da tham gia phan &ng véi bac nitrat
tao ra cac hat nano bac & nghién cru nay (Huang et al., 2007).
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Hinh 9. Phé héng ngoai ctia canh trwdng 1én men Hinh 10. Phé héng ngoai clia nano Ag tao ra ti
cua vi khuan A. nosocomialis CYS-V3 chuing vi khuan A. nosocomialis CYS-V3
KET LUAN

T cac mau dét thu thap tai vwon Québc gia Chw Yang Sin, 15 ching vi sinh vat da dwoc phan lap. Trong do,
tuyén chon dwoc chiing vi khudn CYS-V3 cé tiém ning sinh tdng hop nano bac. Ching nay dwoc dinh danh la
Acinetobacter nosocomialis CYS-V3 theo phwong phap sinh hoc phan tiv. Diéu kién tao nano bac thich hop da
dwoc nghién clru va ddc tinh cta hat nano bac dwogc xac dinh thdng qua phan tich quang phd UV-VIS, hinh
SEM, TEM, thé zeta, XRD va IR. K&t qua phan tich cho thdy nano bac téng hop dwoc trong nghién ctu nay cé
dang hinh ciu, phd UV-VIS hép thu trong khodng 420 - 470 nm, viing phan bd hat nano tlr 28 ~ 120 nm, c6 d6
bén cao véi thé Zeta -58,1 mV.
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BIOSYNTHESIS OF SILVER NANO PARTICLES VIA FERMENTATION
TECHNOLOGY USING ACINETOBACTER NOSOCOMIALIS CYS-V3-A
BACTERIAL STRAIN ISOLATED AT CHU YANG SIN NATIONAL PARK

Do Van Chung®, Phan Tu Quy®, Ho Nhat Duoc?, Nguyen Thi Huyen?, Nguyen Van Bon®
"Western Highlands Agriculture and Forestry science Institute (WASI)
%Institute of Biotechnology and Environment, Tay Nguyen University, Dak Lak, Vietnam

3Department of Chemistry, Tay Nguyen University, Dak Lak, Vietham

SUMMARY

Green nanotechnology is a simple, easy-to-implement, and reproducible method that provides nanoparticles with
stable properties and good dispersion in aqueous solutions. Silver nanoparticles can be effectively synthesized by
microorganisms. The goal of this study is to isolate and select bacterial strains to biosynthesize silver
nanoparticles using fermentation technology. Among 15 microbial strains isolated from Chu Yang Sinh National
Park, bacterial strain CYS-V3 was discovered and selected as a potential strain capable of biosynthesizing silver
nanoparticles. Based on the 16S gene sequencing method, this strain was identified as Acinetobacte nosocomialis
CYS-V3 with 99,93% similarity. In particular, the ability to biosynthesize nanosilver from this bacterium is a
new record. Appropriate nanoparticle creation conditions were determined in terms of AgNO; solution
(concentration 2 mM) mixed with fermentation broth (diluted 5%) at a ratio of 3:1 and the reaction time was 35
hours. Nanoparticle properties were determined through UV-VIS spectroscopy, SEM, XRD spectrum, IR
spectrum and Zeta potential. The results show that the silver nanoparticles synthesized in this study have a
spherical shape, the absorption UV-VIS spectrum is 420 - 470 nm, and the nanoparticle distribution area is from
28 ~ 120 nm, have high stability with a Zeta potential -58.1 mV.

Keywords: Acinetobacter nosocomialis, Indigenous bacteria, green synthesis; silver nanoparticles.
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