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DANH GIA HOAT TiNH KHANG KHUAN
CUA DA LON XU LY NANO BAC BUGC TONG HOP
TU DICH CHIET LA TRAU KHONG

INVESTIGATING ANTIBACTERIAL ACTIVITY OF P1G LEATHER TREATED
WITH SILVER NANOPARTICLES SYNTHESIZED USING PIPER BETLE LEAF EXTRACT

TOM TAT

LGp da I6t trong gidy dép thudng la noi trii ngu ca cac vi khudn cé kha nang
gy hai cho nguai st dung. Do d6, san pham gidy dép c6 kha nang khang khuan
dang dugc nguoi tiéu dung quan tam. DE ché tao loai da I6t gidy cd tinh ndng
nay, nano bac tong hgp xanh tit dich chiét I trau khong dugc sir dung nhu téc
nhan khang khuan dé x Iy da Ign thudc mdc theo phuong phap ngam tam. Su
t0n tai va phan bd cla cac hat nano bac trén mau da sau x{ Iy dugc xac nhan béi
phuong phap hién vi dién ti quét (SEM) va tan xa nang lugng tia X (EDX). Kha
nang khang khudn cda cic mau da x Iy nano bac dugc dénh gia véi ching vi
khuan gram am (Escherichia coli) va gram duang (Staphylococcus aureus) theo
tiéu chuan AATCC 90. Két qua nghién ctiu cho thdy da lon xi Iy nano bac c6 hiéu
qué khang khuan t6t vdi ca hai chiing vi khudn thir nghiém.

Tir khéa: Tong hop hda hoc xanh, trdu khéng, nano bac, da lon, khdng khudin.

ABSTRACT

Leather material used for the lining layer in shoes represents a reservoir of
bacteria and a potential risk for wearers. Thus, leather shoes with highly effective
antibacterial property are of great interest to consumers. To fabricate such
functional leather, green synthesized silver nanoparticles using Piper betle L.
leave extract were used as antibacterial agent to treat for pig leather via
immersion method. The morphology of the coating and the distribution of nano
silver were investigated by scanning electron microscopy (SEM) and by energy
dispersive X-ray spectroscopy (XRD). The antibacterial capability of the nano
silver treated pig leathers was evaluated against both gram-negative
(Escherichia coli) and gram-positive (Staphylococcus aureus) bacteria via the
AATCC 90 standard for inhibition zone test. The results showed that the pig
leathers embedded with nano silver had efficient antibacterial activity with both
the tested bacteria species.

Keywords: Green synthesis, Piper betle, silver nanoparticles, pig leather,
antibacterial activity.
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1. GIGI THIEU

Da thudc la vat liéu dugc tao ra tu qua trinh thudc da
dong vat bao gém da bo, cliu, ca sau, da diéu... [1]. Pay la
mét loai vat liéu truyén théng, phé bién va cé gia tri dé ché
tao nhiéu san pham théng dung nhu gidy dép, quan ao, tui
cap, ma, vi, that lung, boc d6 noi that... Do vét liéu da dong
vat cé tinh chat mém mai, thoang khi, hut &m tét nén mang
lai cdm gidc thodi mai cho ngudi st dung [1-4]. Tuy nhién,
do kha nang hat va gitt m t6t nén khi hap thu mé héi cé
chia protein, vat liéu da sé la nguén dinh dudng cho su
phat trién cta vi khudn va ndm méc trén bé mat da [2-4].
Bén canh d6, mang ludi sgi collagen trong cdu trdc da cling
cung cap cac diéu kién ly tudng khac nhu d6 &m, nhiét d6
va oxy cho su phét trién cuda vi sinh vat. Hon nia, gidy va
cac san phdm da hau nhu khéng dugc git trong qua trinh
st dung nén vi sinh vat ngay cang tich tu va phat trién. Su
phat trién cda vi sinh vat trong san pham da c6 thé gay ra
mui khé chiu, bac mau, giam d6 bén co hoc vat liéu va
tham chi gay bénh cho da ngudi st dung [2-4]. Diéu kién
khi hdu néng &m clia Viét Nam sé 1a méi trudng ly tudng
cho vi khuan va ndm méc phat trién trén da trong qua trinh
bdo quan, van chuyén ciing nhu trong qua trinh st dung
san pham. Do d6, khd nang khang vi sinh vat clia cac san
pham da gidy dang la van dé dugc ngudi tiéu dung va cac
doanh nghiép quan tam [3, 4].

DPé gidi quyét van dé nay, cac nha khoa hoc dang
nghién ctu va phat trién cac san pham ti da thudc c6 kha
nang khang khuan, khang ndm bang cac phuong phap xi
ly khac nhau [2-4]. Nhiéu tac nhan khang khudn, khang
nam da dugc xi ly cho da thudéc nhu nano bac, nano oxit
kém, cac hgp chat polymer chiia amoni bac 4, chitosan va
cac dan xuat clia no... [2-5]. Cac tac nhan nay hoat dong
dua trén ca ché tiép xuc va pha v& mang té bao cua vi sinh
vat [2-7]. Mot s6 chat diét khudn héa hoc ciing dugc st
dung trong nganh cong nghiép thudc da nhung ching chu
yéu dong vai trdo ngan chan qua trinh thodi hoa sinh hoc
ctia da thudc hon la mang lai dic tinh khang khudn cho da
hoan thién [2-4]. Hon nita, m6t s6 chat khang khuan, khang
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nam da bi han ché do cac van dé vé suc khoe con ngudi va
mai trudng [2-5]. Do dé, viéc phat trién cac tdc nhan khang
vi sinh vat hiéu nang cao, khang dugc phé réng cac ching
vi khu&n va ndm méc, than thién véi moéi trudng dé cé thé
ap dung cho vat liéu da sé c6 y nghia khoa hoc va thuc tién.

Nano bac dugc biét dén vai kha nang diét dugc nhiéu
chling vi khudn va ndm mdc khac nhau véi hiéu qua cao
thong qua viéc gidi phéng lién tuc cac ion bac, cé kha nang
pha v& mang té€ bao vi sinh vat, cing nhu lam mat hiéu luc
clia cdc enzym va cdac axit nuclei trong DNA [6-8]. Do c6
tinh chat uu viét nhu vay nén da co nhiéu phuong phap
téng hgp nano bac khac nhau dugc nghién ciu nhu
phucng phap “top-down” bao gém né dién, tia nang lugng
cao, an mon laze, nghién ca hoc, phuong phap khac héa
hoc...; hodc phuong phép “bottom-up” bao gbm ngung tu
nguyén td, lang dong hai hoa hoc, sol-gel...[6-9]. Tuy nhién,
hau hét cac phuang phap néu trén déu co it nhiéu han ché,
hodc phai sir dung céc trang thiét bi hién dai, phtc tap,
hodac phai dung cac héa chat dat tién, khong than thién vsi
moi trudng [8]. Gan day, phuong phap téng hgp nano bac
theo con dudng héa hoc xanh dang dugc tap trung nghién
ctu [6-8]. Theo phuang phap nay, cac hoat chat c6 trong
dich chiét ti thuc vat, tao, vi khuan, ndm, men dugc s
dung dé lam tac nhan khit va chat 6n dinh cac hat nano bac
[8]. Cac hoat chat co trong dich chiét tur thuc vat c6 thé
déng vai tro 1a chat khdr va chat 6n dinh hat nano bac
thudng la polyphenol, alkaloid, axit béo, protein..[6-8].
Phuang phap téng hop nay dang cho thdy nhiéu uu diém
la chi phi thap, than thién véi méi trusng, khong st dung
nguén nang lugng cao, khong st dung cac hoa chat doc
hai va c6 thé téng hap quy mé 16n [8].

Trong mét nghién cdu gan day, ching t6i da téng hgp
thanh céng nano bac cé st dung dich chiét 14 trau nhu la
tac nhan khtr than thién mét trudng [7]. Cac hat nano bac
téng hop dugc c6 dang hinh cdu véi dudng kinh trong
khodng 10 - 20nm va c6 hoat tinh khang khuén t6t d6i véi 3
chiing vi khudn théng dung bao gdm Escherichia coli,
Pseudomonas aeruginosa and Staphylococcus aureus. Trong
nghién clu nay, nano bac dugc téng hgp tir 14 trau khong
(AgPBL) sé dugc dua lén vat liéu da lgn da thuéc dung lam
I6t gidy (Le) bang phuong phap ngam tam. Su phan bé
AgPBL trén bé bat da va hoat tinh khang khuén cda da sau
Xt ly sé dugc danh gia bang cac phuang phap phan tich
tién ti€n nhu SEM, EDX va phuong phap khuéch tan dia
thach (AATCC 90) véi hai ching vi khuén Escherichia coli va
Staphylococcus aureus.

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

Nano bac dugc téng hgp bang dich chiét 14 trau khéng
& diéu kién thich hgp theo nghién ctu clia ching téi da
céng bo [7]1. Da lgn thudéc moc d6 day 1 + 0,1mm, loai da
dung lam I6t gidy, dugc cung cap bai Vién Nghién ctu Da -
Gidy. Dung méi st dung trong cac thi nghiém la nudc cat
hai 1an. Chang vi khudn gram am Escherichia coli (E. coli,
ATCC 25922) va gram duong Staphylococcus aureus (S.
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aureus, ATCC 29213) dugc cung cap bai Trung tam nghién
clu va phat trién Céong nghé sinh hoc, Trudng Dai hoc Bach
khoa Ha Néi. Cac thi nghiém va phan tich dugc thuc hién
tai Trung tam thi nghiém Vat liéu Dét may - Da giay, Trung
tam nghién cdu va phat trién Cong nghé sinh hoc, Trudng
Pai hoc Bach khoa Ha Néi va Vién ky thuat nhiét ddi, Vién
Han 1am Khoa hoc va Cong nghé Viét Nam.

2.2. Quy trinh xi ly da lgn thuéc méc bang dung dich
nano bac

Dung dich nano bac AgPBL dugc chudn bi theo quy
trinh mé ta trong mot nghién cdu da cong bo cua tac gia
[7]. N6ng dé ban dau cda AgPBL trong dung dich chuén bi
la 160ug/mL. Quy trinh x{ ly da lon thuéc moc bang dung
dich nano bac theo phuong phap ngam tdm & cac néng d6
AgPBL khac nhau dugc trinh bay trong hinh 1. Cac mau da
lgn da dugc thudc moc, duge cat thanh cac mau nho cé
kich thudc 100 x 100mm? Cac mau da dugc ngam trong
cac dung dich AgPBL cé néng dé 160, 80, 40 va 20ug/mL
véidung ti 1:5 (My,/ Myyag gicn), trong 30 phut, c6 ddo trén
nhe, & nhiét d6 phong. Sau thai gian ngam, ldy mau da ra
khéi c8c, dung cap daa thay tinh kep hai mat da, vuét dé
loai dung dich trén bé mat da. Cdc mau da sau d6 dugc say
trén may vang sdy (SDL mini-dryer 398, England) & 110°C,
trong 5 phut. Cac mau da sau say dugc diéu hoa trong ta
diéu &m & diéu kién nhiét d6 25 + 2°C va d6 &m 65 + 5%
truéc khi luu mau trong céc tai nhua kin cho cac phan tich
ti€p theo.

Dung ti &Q Séy

May séy SDL
mini-dryer 398

Da lon thudc méc Ngam tim
(Le) AgPBL

Da chira AgPBL
(LeAgPBL)

Hinh 1. So d6 quy trinh xt Iy da lgn thugc mac bang dung dich nano bac
2.3. Cac phuong phap phan tich

St dung phuang phap phan tich anh hién vi dién ti
quét SEM (Scanning Electron Microscope JEOL - JSM-6510
LV) dé quan sat cau truc da va sy phan bé nano bac trén bé
mat vat liéu trudc va sau khi xur ly.

Phuong phédp tan xa nang lugng tia X (EDX) thuc hién
trén may JEOL - JSM-6510LV tich hop dau do Oxford EDS
Microanalysis System dé xac dinh thanh phan cac nguyén
t6 ¢ mat trong da da xt ly nano bac.

Hoat tinh khang khudn clia mau da truéc (Le) va sau x{
ly nano bac (Le-AgPBL) dugc danh gia vai 2 chiing vi khudn
gay bénh gram am E. coli va gram duaong S. aureus bang
phuang phap khuéch tan dia thach theo tiéu chudn AATCC
90. Theo d6, hoat tinh khang vi sinh vat kiém dinh dugc
danh gia bang cach xac dinh viing Uc ché vi sinh vat (ZOl)
theo cong thuc (1).

ZOl(mm)=D-d (1

trong dé: D: dudng kinh viing tc ché, (mm)

d: duéng kinh giéng thach (mm)
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3. KET QUA VA THAO LUAN
3.1. Phan tich SEM bé mét da trudc va sau xir ly AgPBL

&y e !

Da lgn méc
(Le)

Da lgn xtp
Iy nano bac
(Le-AgPBL)

Hinh 2. Anh SEM céc mau da lgn trudc (Le) va sau x Iy véi nano bac (Le-
AgPBL) 6 cac d6 phong dai khac nhau

Electron Image 3

Hinh 3. Anh chup mau da lgn xit Iy nano bac 6 cac khu viic do phé EDX va
phd EDX tai viing do s6 10

Cac mau da lgn ban dau va mau da qua xt ly AgPBL
dugc chup SEM dé xéc dinh su phan bé cla cac hat nano
bac trén bé mat mau, hinh 2. Quan sat cdc mau da & do
phong dai thap ta thay cau tric dac trung clia da lgn, trén
bé mat cat 6 3 16 chan 16ng lién nhau thanh tiing cum. G
d6 phong dai I6n hon ta thay cdu tric cac bé xo collagen
dan bén véi nhau kha chdt ché. Trén cac bé xo collagen clia
mau da lgn da xt ly nano bac ta thdy cac d6m trang séng
nhd trén nén xd sdm mau thé hién su c6 mit cda cac cum
AgPBL trén da sau xtr ly. Theo ly thuyét chup anh SEM, do
tuang phan trén anh la do su khac nhau vé mat do electron
clia cac nguyén td. Cac nguyén ti c6 s6 hiéu nguyén t
cang Ién, tic mat d6 e cang cao sé cho hinh anh sang hon
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va ngugc lai. Do vay, cac nguyén ti kim loai c6 s6 hiéu
nguyén ti cao nhu Ag sé cho anh sang hon cac polymer
hitu co c6 trong mau da cé d6 tuong phan thap. Ngoai ra,
do mau da la vat liéu polyme khong dan dién va kha day
nén du dugc phu I6p Pt nhung anh chup & d6 phoéng dai
cao khong ré nét. Cac hat nano bac st dung trong nghién
ctu nay c6 kich thudc khodng 10 - 20nm, cé kha nang
khuéch tén sau vao trong céc bo xo collagen cta da, ma
anh SEM chi phan tich b& mat mau do nén can st dung
thém cac phan tich khac dé khdng dinh su ton tai clia nano
bac trén mau x ly. Vi vay, phan tich tan xa nang lugng tia X
(EDX) cho mau da xt ly nano bac dugc thuc hién.
3.2. Phan tich EDX mau da xii ly AgPBL

DPé xac dinh thanh phan cac nguyén t6 c6 mat trong
mau da Ign da x ly nano bac, phan tich EDX dugc thuc
hién va két qua trinh bay trong hinh 3. Phé EDX cGla mau da
da xur ly AgPBL tai vung do s6 10 cho thdy cac nguyén t6 cg
ban c6 trong miu da va ti I&é % cla chidng. Ham lugng
nguyén t6 Ag cé trong mau da chiém ti |& nho 0,82% vé
khoi lugng. Day la mét minh ching vé su tén tai clla nano
bac trén mau da sau x{ ly. Thém n(ia, sy xuat hién nguyén
t6 Cr trong mau da, chiém 2,7% vé khoi luong, cho thdy
mau da lgn ban dau dugc thudc crom. Day la phuang phap
thudc phé bién cho da dong vat [1].
3.3. Hoat tinh khang khuin cGa da truéc va sau xi ly
AgPBL

Hoat tinh khang khudn clia mau da truéc (Le) va sau x{
ly bang dung dich nano bac & cac néng do 160ug/mL
(iLeAg,,), 80 pg/mL (iLeAg,,), 40ug/mL (iLeAg,,) va
20pg/mL (iLeAg,,;) dugc danh gid bang phuong phép
khuéch tan dia thach véi 2 chiing vi khuin gay bénh gram
am E. coli va gram duong S. aureus. Hoat tinh khang khuan
cla cac mau da dugc xac dinh dua trén kha nang uc ché su
phat trién cta vi khuan, théng qua dé réng cla ving Uc
ché vi khuan tao ra trén dia Petri, dugc thé hién trong hinh
4 va bang 1. Trén hinh 4 cho thay véi chiing am la mau da
lgn thudc moc ban dau (Le) khong xuat hién ving Gc ché,
trong khi ching duong 1a mau da tdm khang sinh
Streptomycin 80ug/mL (Strep) c¢6 vung Uc ché vi khudn
rdng véi cd 2 chung khudn thd nghiém. Hon niia, c3 hai
chling vi khuan thi nghiém déu phét trién dugc trén mau
da Le cho du mau da thuéc mdc nay co chia Cr, mét kim
loai ndng c6 ddc tinh véi vi khuan. Véi cac mau da xu ly
nano bac, khd nang khang khuin gidm dan theo su gidm
néng d6 AgPBL, nhung khéng giam ti I& véi su giam néng
dé nano bac. Cu thé, so véi mau da iLeAg,,, dudng kinh
vung Uc ché vi khuan E.coli cia mau da iLeAg,,, va iLeAg,,,
giam tuong Ung 0,9% va 42,0% trong khi ndbng d6 AgPBL
Xt ly gidm tuong dng la 50% va 75%. Vung Uc ché ca 2
chdng vi khudn ctia mau da xt ly AgPBL & néng d6 160 va
80ug/mL la tuong duong nhau. Tuy nhién, kha nang khang
khudn clia cac mau da xt ly AgPBL vdi vi khudn gram
ducng S. aureus kém hon so vi khudn gram am E.coli thé
hién qua d6 réng vung tc ché vi khuin.
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Hinh 4. Anh chup viing ic ché clia cdc mau da vdi 2 chiing vi khuan (a) £. col,
va (b) S. aureus: da Ign ban dau (Le); da Ign x& Iy khang sinh Streptomycin
80p1g/mL (Strep); da lon xit Iy trong dung dich nano bac ¢6 ndng @6 160.g/mL
(iLeAg,,), 80pg/mL (iLeAg, ), 40pg/mL (iLeAg,,,) va 20pg/mL (iLeAg, )

Bang 1. Dudng kinh viing tic ché vi khuan E. coli va S. aureus cla cdc mau da

Tén Dudng kinh viing tc ché, Z0l (mm)

khudn | 1o | Strep | iLeAg,, | ileAg,, | iLeAg,, |iLeAg,,
Ecoli | 0 [169+011[130+041129+009 75+027 | -
S.aureus| 0 |280+038[10,1+0,26/86+050| 604022 | -

Khé ning khang khudn clia nano bac déi vdi cac ching
vi khudn khéac nhau phu thudc vao ciu trac, do day va
thanh phan cac chat ctia mang té bao vi khuan [6-8]. Cac
nghién cltu cho thay thanh té bao & vi khudn gram duang
dugc cau tao bdi I6p peptidoglycan tich dién am c6 do day
khodng 30nm, trong khi vi khudn gram am cé I6p
peptidoglycan chi day tir 3 dén 4nm [8]. Do vdy, cac chling
vi khudn gram dm c6 xu huéng nhay cdm vdi ion bac hon
cac ching gram duong [8]. Mau da x{ ly AgPBL & nong dé
20ug/mL khéng xac dinh dugc vung Uc ché vi khuan. Tuy
nhién, quan sat thay khong cé su phat trién cla vi khuan E.
coliva S. Aureus trén mau da iLeAg, s chiing td6 mau da nay
van c6 kha nang khang khuan tiép xuc va lugng nano bac
khéng du 16n dé khuéch tan ra méi trudng nudi, diét khudn
dé tao ra vung Uc ché rd rang. Co ché khang khuan cla
nano bac dugc giai thich la do né c6 kich thudc nhd nén
dién tich bé mat riéng I6n, dé dang tham nhap qua mang
té bao vi khuan, gidi phong ra ion bac, lién két véi céc
enzyme dé ngan can su nhan déi DNA trong vi khuan; thuc
hién cac phan ting oxy héa, sinh ra cac goc tu do Uc ché sy
phat trién cta vi khuan [6-8].
4, KET LUAN

Trong nghién ctu nay, da lgn thuéc méc duge x0 ly
bang phuong phap ngam tdm vdéi dung dich nano bac thu
dugc tir phan dng téng hgp xanh gilta mudi bac nitrat véi
cac hgp chat co6 trong dich chiét la trau khong. Céc hat
nano bac c6 dang hinh cau, kich thuéc khoang 10 - 20nm
dugc phan tan trong nudc dé dat néng dé 160, 80, 40 va
20ug/mL trudce khi xt ly cho cac mau da véi dung ti 1:5
(Ma/ Myung aick)s trong 30 phit, & nhiét d6 phong. Cac két
qua phan tich SEM va EDX cho thdy su tén tai clia cac hat
nano bac trén mau da sau x& ly. Cac mau da x&r ly nano bac
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c6 kha ndng khang khun t6t véi 2 chdng vi khudn gay
bénh la E. coli va S. aureus. Nghién ctu nay mé ra kha nang
Ung dung da lgn xt ly bang nano bac t6ng hgp xanh dé
lam vat liéu 16t cho gidy dép c6 chiic nang khang khuan.
Trong nghién ciu tiép theo, cac phuong phép x ly nano
bac cho cac vat liéu da va vat liéu dét sé tiép tuc dugc khao
sat d& ma rong pham vi ting dung cda nano bac dugc téng
hop xanh nay.

LOI CAM ON

Nhom tac gia xin cdam on su ho trg kinh phi tur Trudng
Dai hoc Bach khoa Ha No6i thong qua dé tai cap Trudng
T2018-PC-049. Béng thdi cam on céac thay c6 B mén Vat
liéu & Cong nghé Hoa dét, Vién Dét may - Da giay va Thoi
trang, Trung tdm nghién ctiu va phat trién Cong nghé sinh
hoc, Truong Pai hoc Bach khoa Ha Noéi va Vién Ky thuat
nhiét ddi, Vién Han 1am Khoa hoc va Cong nghé Viét Nam
da hé trg dé nhdm hoan thanh nghién cdu nay.
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