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TOM TAT

Berberin la mot alkaloid c6 nguon goc tir thuc vat, duoc dung nhiéu trong y
hoc ¢6 truyén. Berberin c6 kha ning khang khudn, khang viém, irc ché té
bao gdy ung thu, ... Tuy nhién, berberin lqi it tan trong nudc va co tinh sinh
kha dung thd}). Nghién ciru dwoc thuc hién nham khéo sat i 1é chat hoat
dong bé mdt Tween 80: Sodium Laureth Sulfate dé tao ra hé nano berberin
on dinh, dong nhdt va danh gia kha nang e ché vi khudn gdy sdu rang cia
nano berberin. Nano berberin dwgc ché tao bang phuwong phdp nghién bi
voi cac ti lé chat hoat dong bé mat Tween 80 va Sodium Laureth Sulfate khdc
nhau. Cdc mau diroe kiém tra dic tinh héa, Iy bang phuong phap XRD, FE-
SEM va UV-Vis. Budc dau danh gid kha néng ikc ché vi khuan gdy séu rang
ciia méu nano berberin bang phwong phap khuech tan qua thach va phirong
phdp pha lodng vi lirong. Két qua cho thdy, mau ¢ ti I¢ chat hoat déng bé
mdt Tween 80: Sodium Laureth Sulfate la 3:1 tao ra hat nano berberin co
cdu tric tinh thé voi kich thude hat nano trung binh la 40 — 65 nm. Nano
berberin cé khd ndng trc ché manh sw phdt trién cia vi khudn Streptococcus
mutans — tac nhdn chinh gdy nén sdu rang.

Tir khod: Cong nghé nano, khing khudn, nano berberin, Streptococcus
mutans

ABSTRACT

Berberine is a plant alkaloid and is used in traditional medicine. Berberine
has antibacterial, anti-inflammatory, anti-cancer, and hypolipidemic
activities, etc. However, berberine is less solubility in water and has poor
bioavailability. This study aims to determine the ratio of surfactant to make
berberine nanoparticles and evaluate the antibacterial efficacy of berberine
nanoparticles against Streptococcus mutans. Berberine nanoparticles were
made by roll milling method with different ratios of Tween 80 and Sodium
Laureth Sulfate (SLS). The samples were tested the characterization by X-
dray diffraction (XRD), Field emission scanning electron microscopy (FE-
SEM), UV - Vis absorbance spectroscopy. The antibacterial efficacy of
berberine against bacteria cause the agar diffusion and the microdilution
method tested tooth decay. The results demonstrated that a stable and
unmodified nanosystem with an average nanoparticle size of 4065 nm was
produced when Tween 80 and SLS were combined in a 3:1 ratio. Berberine
nanoparticles inhibited the growth of S. mutans - the main cause of dental
decay.

Keywords: Antibacterial, nano berberine, nanotechnology, Streptococcus
mutans
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1. GIOI THIEU

Berberin (BBr) Ia hoat chét sinh hoc da dugc st
dung phd bién trong y hoc ¢b truyén. Cac dugc tinh
cua BBr tur 1au da dugc cong nhan trong diéu tri cac
bénh vé tiéu hoa nhu viém da day, viém rudt, bénh
ta, kiét ly (Tang etal., 2009). Ngoai ra, BBr cho thiy
nhiéu bang chimg hd tro diéu tri cac bénh than kinh
nhu Alzheimer, Parkinson, tiéu duong, chdng xo
vira dong mach va c6 kha ning khang vi khuan,
virus va viém (Mirhadi et al., 2018). Tuy nhién, BBr
khong tan trong nudc va tinh sinh kha dung thap nén
kha ning hap phu vao co thé kém tir 46 1am han ché
tiém ning tmg dung cua ching (Battu et al., 2010).
Trong nhing ndm gan day, cong ngh¢ nano dang
dan phd bién vai cude sdng thuong ngay. Nhitng san
phim cuia cong nghé nano duoc tng dung ¢ nhleu
linh vuc: dét may, my pham cong nghé phan mém,
néng nghiép, y dugc, ... O kich thuéc nano, cac tinh
chét vat i, hoa hoc va sinh hoc cta vat liéu khac biét
so voi vat liéu c6 kich thude binh thuong. Chinh vi
véy, nhidu nghién ctru img dung cong nghé nano dé
tao ra cac vat liéu c6 nhitng tinh méi nay, trong do
14 tao ra céc chat c6 kha ning tan trong nudc va tinh
sinh kha dung tdt tir nhitng vét liéu bi han ché vé
nhitng tinh nang nay dang la xu hudng hién nay
(Sahibzada et al., 2018). Trong cong ngh¢ tao hat
nano, c6 hai nguyén 1y chinh dwgc s dung: trén
xuong (top-down) va dudi lén (bottom-up). Nhiéu
nghién ctru ché tao nano BBr véi nhiéu phuong phap
khac nhau nhu: gin BBr trén nano polymer, trén
silica tir tinh, trén lipid, gdn vao cac dendrimer,
graphene hay trén cac nano vang, nano bac,... da
dugc cong bd (Bhanumathi et al., 2017, Mirhadi &
Rezaee, 2018). Tuy nhién, da phan cic nghién ctru
str dung phuong phap ché tao tir dudi 1én, ham lwong
BBr trong hé nho hon 1% va quy trinh ché tao sir
dung cac thiét bi hién dai, khong mang lai hiéu qua
kinh té va khé ap dung vao san xuét. D6i voi cac
nguyén liéu sir dung trong linh vuc duoc pham, dic
biét cac hoat chat hitu co, cac hop chét ¢6 cAu trac
tinh thé phuong phap nghién bi v6i nguyén 1y trén
xudng thuong duoc sir dung (Loh et al., 2015). Vi
berberin c6 cau tric tinh thé (Sahibzada & Sadiq,
2018, Zou et al., 2009) nén trong nghién ciru nay
phuong phép trén xuéng dugc chon dé ché tao hat
nano BBr.

Quén thé vi sinh vat trén mang bam rang rat da
dang va phong pht vdi hon 300 loai da dugc xac
dinh, trong d6 vi khuan Streptococcus mutans (S.
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mutans) dugc xem la tadc nhan chinh giy nén sau
rang (Quock, 2015). Hién nay, da c6 nhiéu nghién
ctru tap trung vao h¢ vi sinh vat trén mang bam rang
dac biét 1a S. mutans cling nhu khao sat, danh gia
cac nguén hop chét hiru co, cac chiét xuét thuc vat
¢6 tac dung khang, trc ché hay tiéu diét chung.
Berberin dugc xem la nguén khéang sinh thyc vat,
cling da duoc chimg minh 13 ¢6 kha nang trc ché véi
céc vi khuan gy bénh trong miéng trong d6 c6 S.
mutans (Dziedzic et al., 2015). Tuy nhién, kha nang
tan kém trong nudc va tinh sinh kha dung thap 1a
han ché 16n nhat dé img dung berberin trong 1am
sang (Wang et al., 2017). Chinh vi vay, viéc bao ché
berberin thanh dang c6 kich thuéc nano nhim khic
phuc nhitng han ché cua berberin va mé ra nhiéu
tiém nang tmg dung cho berberin. Nghién ctru nay
duoc thue hién véi muc dich khao sat va tdi wu ti 18
chét hoat dong bé mat Tween 80: Sodium Laureth
Sulfate (SLS) dé tao ra hé nano berberin 6n dinh va
danh gia hoat tinh &rc ché vi khuan S. mutans cia
hdn hop nano berberin. Két qua cua dé tai s& 1a tién
dé dinh hudng tmg dung hoat chat nano berberin
trong linh vuc chdm s6c rang miéng hién nay.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

Berberin choloride 98%, Cong ty C6 phan Dugc
pham Novaco chi nhanh thanh phé Ho Chi Minh &
A001, 36 Trinh Pinh Thao, Phuong Hoa Thanh,
Quén Tan Phu, TP.HCM.

Chung vi khuan S. mutans ATCC®35668™
(Microbiologics, Hoa Ky) dugc luu gilr tai Phong
thi nghiém Cdng ngh¢ sinh hoc, Trung tdm Nghién
ctru Trién khai Khu céng nghé cao, thanh phd HO
Chi Minh. Vi khuan dugc nudi cdy tinh ¢ 37°C trong
mdi truong Trypton Soya Broth (TSB) (Scharlau,
Téay Ban Nha) trong 24 gio.

2.2. Phwong phap ché tao nano berberin

Nano berberin dugc ché tao bang phuong phép
nghién bi Zirconium (95% ZrOa, 5% Y203, hing
CZY — Han Qudc) theo quy trinh cta Sinh et al.
(2020), Tuyén et al. (2020) c6 sira d6i. Khao sat ti 18
két hop gitra Tween 80 (Croda - Singapore) va SLS
(PT BASF - Indonesia). M&i mau chira 4% berberin,
200 gam bi Zirconium va dinh mitc voi nudc vo
trung 100 mL. Mau dugc dit trén may quay truc lan
& toc d6 2000 vong/phit trong 120 gio. Sau do, mau
duoc loc loai bi va thu dugce hdn hop nano berberin.
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Bang 1. Ti 1€ thanh phan ctiia cac mau nano berberin

Tép 59, S6 54 (2023): 25-31

Miu Khéilwong  Khdilwong Khdilwong Khoilwong  Khdi lrong Ty 18

BBr (g) Tween 80 (g) SLS (g) nudéc (g) bi (g) Tween 80:SLS
SLS-0 4 1 0 95 200 1:0
SLS-1 4 0,75 0,25 95 200 3:1
SLS-2 4 0,5 0,5 95 200 1:1
SLS-3 4 0,25 0,75 95 200 1:3
SLS-4 4 0 1 95 200 0:1

2.3. Phuong phap xac dinh kich thwéc hat
nano berberin

Kich thuéc hat nano duoc xac dinh bﬁng phan
tich FE-SEM. Quy trinh dugc tién hanh nhu sau: pha
lodng cic mau hon dich nano berberin bang nudc
cét. Sau d6, nho giot mau vao ludi dong (3 mm), dé
khé & nhiét d6 phong va tién hanh phan tich FE -
SEM (Hitachi S-4800, Nhat Ban).

2.4. Phwong phip xac dinh céu tric tinh thé

cuia nano berberin

Céu truc tinh thé cua nano berberin dugc xac
dinh bang phuong phap phd nhiéu xa tia X (XRD).
Mau bot nano berberin dugc dong kho (CoolSafe,
Canvac) trong 48 gid & -55 °C trong diéu kién chan
khong. Sau khi dong kho, mau s& dugce phan tich
XRD (Bruker D8-Advance, Buc) & goc quét tir 4-
40°.

2.5. Phuong phiap xiac dinh ham luwgng

berberin

Tién hanh dyng duong chuin: can 10 mg
berberine chloride (Sigma — Lot # SLCB1670) hoa
tan hoan toan trong 10 mL methanol; tir dung dich
trén tién hanh pha lodng thanh diy ndng d6 0,5,
0,25, 0,1, 0,05 va 0,025 mg/mL. P9 hip thu duoc do
tai budc song cyc dai da xac dinh duoc trong quang
ph6 UV-Vis, methanol 1a dung dich blank.

Xac dinh ndng d6 berberin trong miu nano
berberin: pha lodng miu hdén dich nano berberin
trong methanol; tién hanh do hip thu cia dung dich
nano berberin pha lodng; xac dinh ndng dé berberin
trong mau nano berberin dya vao phuong trinh
dudng chuén di dung va tinh hiéu suit thu hoi.

2.6. Phwong phap danh gia kha nang khang

S. mutans ciia nano berberin

Kha ning khang vi khuan S. mutans cta nano
berberin dugc xac dinh bang phwong phap khuéch
tan qua thach va phuong phap pha loang vi lugng.
Dbi voi phuong phap khuéch tan qua thach, chung
S. mutans dugc trai déu trén dia TSA vé6i nong do
108 cfu/mL. Ong duc vo tring (duong kinh 5 mm)
dugc dung dé duc tao cic giéng trén dia (5
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gléng/d~ ia); hut 100 pL dich nano berberin & cac
nong d6 250 pg/mL, 500 pug/mL, 1000 pg/mL va
2000 pg/mL cho vao gleng v6i dbi chung 4m 1a
nudc ct vo tring va ddi chimg dwong 1a ampicillin
Ipug/mL; G cac dia ¢ 37°C, sau 48 gi¢ ghi nhan vong
v6 khuan & cac nghiém thirc. Pbi voi phuong phap
pha lodng vi lugng, pha loang bac 2 hdn hop nano
berberin trong méi trudng TSB tir ndng d6 5000
png/mL; tiép tuc bd sung dich khuan vao cac nghiém
thirc dé dat ndng do cudi 1a 108 cfu/mL, nghiém thic
dbi chimg 12 ng nghiém khong chtra nano berberin.
Cac nghiém thirc dugc u ¢ 37°C. Sau 24 gig, 100 pL
hén dich dugc hut trai déu trén moéi trudng TSA.
Céc dia dugc i 6 37°C, sau 48 gio ghi nhan s6 luong
khuén lac hién dién trén cac dia va tinh hiéu suit diét
khuén theo cong thtrc:

H (%)= % x 100

Trong d6:

H (%): Hiéu suat diét khuan & mdc thoi gian xéc
dinh.

A (cfu/mL): s6 té bao vi khuén trong 1 mL &
nghiém thirc doi chung.

B (cfu/mL): sé t& bao vi khuan trong 1 mL &
nghiém thirc thir nghiém.

3. KET QUA VA THAO LUAN

3.1. Ché tao nano berberin

SLS-0 SLS-1 SLS-2 SLS-3

Hinh 1. Cac mAu nano berberin sau 3 ngay ché
tao

Két qua ché tao nano berberin tir Hinh 1 cho thay
c6 sy khac biét gitra mau SLS-4 va 4 mau con lai.
Sau 3 ngay, mau SLS-4 ghi nhan hién tuong tach 16p



Tap chi Khoa hoc Pai hoc Cén Tho

dung dich, 16p trén c6 mau vang nhat, 16p dudi 1a
16p cén bot. Cac mau con lai khong ghi nhan hién
tuong tach 16p. Mot s6 nghién ctru cho thiy ring,
n6ng d6 SLS cang cao sé tao ra cac hat c6 kich thudce
cang 16n, anh huong dén sy phan tan cac hat trong
dung mdi (Mehra et al., 2016). Piéu nay co thé thiy
13 hon qua két qua chup FE-SEM.

3.2. Xac dinh kich thwéc nano berberin

Phuong phap chup FE-SEM cho két qua vai do
phan giai cao, cudng do dién thé thip. Trong nghién
ctru ndy, phuong phéap chup FE-SEM dugc ding dé
xac dinh hinh thai va kich thudc hat nano cé trong
mau. Két qua FE-SEM 4 méu nano berberin dugc
thé hién ¢ Hinh 2.

Két qua cho thiy miu SLS-0, hat nano c6 kich
thudc twong d6i nho, cac hat cé kich thudce tir 30 dén
50 nm chiém ty 1é cao. Mau SLS-1 c6 cac hat nano
ton tai chu yéu véi kich thude tir 40 dén 65 nm. Anh
FE-SEM cuia mau SLS-2 cho thdy cac hat nano c6
kich thuéc cha yéu tir 50 ¢én 70 nm. Véi mau SLS-
3, cac hat chiém ty 1& cao phén b trong khoang kich

0
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thude tir 47 dén 75 nm. Két qua FE-SEM va gian d6
phan bé kich thudc hat nano berberin ciia 4 mau déu
cho th?iy ti 1€ cac hat co kich thudc nho hon 100 nm
chiém da s6. Tuy nhién, ba mau SLS-0, SLS-2 va
SLS-3 van ¢6 su xuét hién caa cac hat 6 kich thude
16n hon 100 nm, sy phan tan kich thuéc rong hon va
it dong nhat hon. Mau SLS-1 cho két qua phan b
cac hat co kich thudc tuong dong nhau, dao dong
trong pham vi hep chu yéu tir 40 dén 65 nm. Piéu
nay chung to, ty 1¢ chit hoat dong bé mit & miu
SLS-1 tao hé nano déng bo nhat, 6n dinh nhat va
khong xuét hién hién tuong tu lai cac hat. Do dic
tinh berberin 14 tinh thé khong tao thanh céc lién két
héa hoc vé&i chit hoat dong bé mat khong ion
(Tween 80) (Li et al., 2006). Vi vy, SLS la chat
hoat dong bé mat ion 4m, 20p phﬁn tao dién tich bé
mit cung diu cho cac hat nano berberin, ting tinh
6n dinh, viée tao dién tich cung déu cho céc tinh thé
dé tang tinh on dinh d3 dugc bao cdo trude do
(Wang et al., 2017). Cu thé mau SLS-1 véi ty 1&
Tween 80 : SLS 14 3 : 1 cho két qua tt nhat va khong
thdy hién twong léng ty, tach pha.

=
.

M s % s e e
Kich thuréc hat (nm)

Hinh 2. Két qué phan tich FE-SEM cic miu nano berberin sau 3 ngay ché tao

(4) SLS-0, B) SLS-1, C) SLS-2, D) SLS-3)

3.3. Xac dinh ciu tric tinh thé caa nano
berberin

CAu truc tinh thé cua nano berberin duoc xéc
dinh bang cac dinh (peak) dic trung trong gidn do
XRD dugce thé hién & Hinh 3. Cac peak xuat hién 1&
nét va cé su trong ddng nhau gitra berberin nguyén
liéu v6i mau SLS-1. Cu thé, ca hai miu déu xuit
hién peak c6 cuong d6 manh xuét hién 69,1°; cuong
do th?ip hon ¢ 25,5° va 26,3°, day la peak dic trung
cho cAu trac tinh thé cta berberin (Jia et al., 2018,
Zou & Li, 2009).
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3.4. Xac dinh ham lwgng berberin quan giita ndong d6 berberin va cuong do hip thu

i Két qua UV — Vis cia r{léu nano berberin dugc (Hmh’4B)' ) ) .
the hién ¢ Hinh 4A. Cac mau deu xuat hién 4 peak Két qua Bang 1 cho thay hi€u suat thu hoi
dac trung tai cac bude song 1an luot 1a 230, 266, 350 berberin & cac mau sau ché tao dat cao nhat & mau

va 430 nm. Két qua nay di duoc ghi nhan trong SLS-1 véi 61,437%. Didu nay mot 1an nita khing
nghién ctru cua Lin et al. (2017), Zhang et al. (2020). dinh ty 1& cac chit hoat dong bé mit trong mau SLS-
Dua vao két qua sau phé UV - Vis, chon budc song 1 1a tdt nhét, cho ra hé én dinh, phan tan déu va hiéu
350 nm dé dung duong chuan thé hién mdi twong sut thu hdi cao nhét (ndng do berberin cao nhét).

Abs. (A)

3 v =0.0581x + 0.0112

R?* = 0.9995
0.500

0.300

“F 0.5
oee El L . sl
p
: : : 2 2 — o.®

200 250 300 350 400 450 S00 550 "™ ’ 10 = e = w0
Néng dd berberin (mg/ml)

D6 hap phu tai bude song 350 nm
\ ]

Hinh 4. Két qua UV-vis miu nano berberin (A) va phwong trinh dwong chuén nf”)ng d9 berberin (B)

Bang 2. Hi¢u suét thu hoi berberin ¢ cac miu sau lam gian doan qua trinh phan chia té bao cua vi
che tao khuan S. mutans (Dziedzic & Wojtyczka, 2015).
Kha néng uc ché vi khuan S. mutans cua BerNPs

Nong dd berberin =  Hiéu suat thu hoi

Mau SD (ug/mL) trung binh(%) mAu SLS-1 bu6e dau duoc danh gia béng phuong
SIS0 18269.65 + 29184 45.674 phéap khuéch tan trén dia thach va phuong phap pha
SLS-1 24574’87 N 72’289 61’437 loang vi luong. Két qua thir nghiém bing phuong
SIS.2 3983 9’36 N 23’805 ’9 96 phép khuéch tan qua thach cho thay & cac nong do
SLS-3 4052:783 N 61:314 10,3’12 250 — 2000 pg/mL déu xuét hién vong vo khuan

— p — (Hinh 5A). Kha néng diét khuédn dugc tiép tuc danh
3.5. Kha nang wrc che sy phat trién S. mutans gi4 bang phuong phép pha lodng vi lugng cho thay

cia nano berberin véi nong d6 nano berberin 19,53 pug/mL da diét

Co ché diét khuan ctia berberin di duoc bio cio 83,3% vi khuan va diét hoan toan sy phat trién cia

1a e ché su nhan 1én cia DNA, su phién mi cua vi khuan S. mutans ¢ nong do tir 78,13 pg/mL tro
RNA va su sinh téng hop protein; anh hudng hodc 1én (Hinh 5B). So v&i mdt s6 nghién ctru khac, mau
tic ché hoat dong cua enzyme; pha huy cdu tric bé SLS-1 trong nghién ctu nay cho t,hay ‘hicu qua
mit té bao vi khuan. Tt ca cac hoat dong trén déu khang khuan tot hon. Trong nghién ctru clia Hwang

1a nhitng chire néng sinh ly can thiét nhat cho mot té et al. (2003) ghiknhfmAgié tri MIC cua lzerb?rin trén
bao song, neu céc co ché nay bi anh huong, c6 thé S; mutans tal nong ‘39 12§ ”%/ mL. }\/IQE 50 _righlen
s& gay chét té bao (Jian-ling et al., 2010). Berberin ctru khac CPO thay nong (‘TQ diét khuan t6i thiéu cua
ciing trc ché hoat dong ctia protein FtsZ mot protein berberin tren S. mutans 1a 625 pg/mL (Wang et al.,
ctia vi khuan can thiét va duoc bao ton cao chiu trach 2001) va 1024 pg/mL (Dziedzic & Wojtyczka,

nhiém phén chia té bao. Do d0, berberin ¢ kha niing 2015).
2 100 99 0
97901
95
90

]85 | 83.882

80

Phan trim diét khudn (%)

75
19,53 39,06 78,13 156,25 321.5 625 1250 2500

Ndng d6 BerNPs (ug/ml)

Hinh 5. Kha néng e che sw phat trién S. mutans ciia nano berberin
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4. KET LUAN

Trong nghién ctru nay, ti 1& chit hoat dong bé
mit Tween 80 : SLS 14 3 : 1 s& tao ra hé nano dn
dinh va tao ra hat nano berberin c6 ciu triic déng
nhét vé kich thude tir 40 - 65 nm. Hé nano phan tan
tdt trong nudc, cai thién tinh tan va tinh sinh kha
dung cua duoc liéu berberin, nang cao tiém nang
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