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Abstract: This study aimed to formulate and evaluate an herbal mouthwash containing essential
oil of Ocimum tenuiflorum L. as a natural alternative for oral care and dental caries prevention. The
essential oil was obtained by steam distillation with added NaCl, concentration 0.67%, and its
antibacterial activity was assessed against Staphylococcus aureus ATCC 33591, Escherichia coli
ATCC 25922, and Streptococcus mutans ATCC 25175. The oil exhibited strong antimicrobial effects,
with MIC values of 0.2-0.4% and MBC values of 0.4-0.8%, and achieved >3 logio CFU/mL reduction
(299.9%) at concentrations >0.8%. Based on these results, a concentration of 0.8% essential oil was
incorporated into five mouthwash formulations containing varying Tween 80/glycerin ratios. The
formulations were evaluated for appearance, pH, viscosity, and stability over one month, along with
antibacterial activity using the agar well diffusion method. Among them, formulation CT2 (Tween
80:glycerin = 0.75:0.25) demonstrated optimal characteristics, producing a clear, homogeneous
solution with no phase separation, a pH of 5.80, and viscosity of 1.5114 cP. CT2 exhibited notable
antibacterial effects, forming inhibition zones of 10.5 + 0.5 mm (S. aureus), 11.30 £ 0.7 mm (E. coli),
and 84 + 0.2 mm (S. mutans). These findings indicate that the CT2 mouthwash is both
physicochemically stable and biologically active, highlighting its potential as a safe and accessible

natural oral hygiene product derived from local medicinal plants.
Keywords: Antibacterial activity; Mouthwash; Ocimum tenuiflorum L.; Holy basil essential oil;

Streptococcus mutans.

1. Gi6i thiéu

Sau rang 1a bénh ring miéng phd bién, véi ty
1é mic cao tai cac qudc gia thu nhap thp va trung
binh do tiéu thy nhiéu duong, thiéu fluor va vé sinh
ring miéng chua ddy du. Trude thyc trang nay, T6
chirc Y té Thé giéi (WHO) nhan manh tam quan
trong clia cac bién phap du phong va 1dng ghép
chim soc ring miéng vao hé thong y té co ban,
hudng téi myc tiéu bao phu chdm séc raing miéng
toan dan vao nam 2030 (Loganathan et al., 2024).

Trong nhitng ndm gan day, nhu cau phat trién
cac san pham chiam soc ring miéng c6 ngudn gdc
tr thién nhién ngay cang dugc quan tim. Nguyén
nhan 13 cac ché pham tong hop dung lau dai ¢ thé
gdy tac dung khéng mong mudn nhu kich tng
niém mac, kho miéng, thay déi vi giac,... dong
thoi viée s dung cac hoat chét co hoat tinh diét
khuan manh con cé nguy co lam mét cin bang hé
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vi sinh khoang miéng. Bén canh dd, tinh trang
khang khang sinh gia ting khién xu hudng tim
kiém cac tac nhan khang khudn c6 co ché da dich
va ngudn gbc ty nhién duoc quan tim hon. Trong
bdi canh nguoi tiéu dung wu tién san phim ty
nhién, cung véi loi thé vé ngudn dugc liéu sin co
tai Viét Nam, viéc nghién ctru bao ché nudce suc
miéng tr dugc liéu khong chi ¢ y nghia khoa hoc
ma con c6 gid tri thuc tidn, gop phan da dang hoa
cac lya chon cham séc rang mi¢ng phu hop cho
cong dong (Brookes et al., 2020; Diane Osso et al.,
2013).

Céc ché pham c6 ngudn gde ty nhién, dic biét
tor dugce ligu, dugc xem la hudng tiép can tiém
ning nho tinh an toan twong dbi, kha ning dung
nap t6t va phi hop véi ngudn nguyén liéu sin co
tai dia phuong. Nhiéu duge liéu chira cac hoat chat
khang khuan hiéu qua déi voi nhitng tac nhan gay
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bénh duong miéng thuong gap nhu Streptococcus
mutans, Candida albicans va Staphylococcus
aureus, gop phan lam giam s6 lugng vi sinh vat va
han ché hinh thanh mang bam (Gawande et al.,
2025). Sy két hop giita y hoc ¢ truyén va bang
chiing khoa hoc hién dai cang cing ¢6 d6 an toan
va tiém ning ung dung cua cac ché phim chua
duogc li€u trong cham séc rang miéng. Tuy nhién,
dé t6i wu higu qua va kha nang ung dung thyc té,
cac nghién ctru chuyén siu van can duoc tiép tuc
(Anwar et al., 2025).

Trong béi canh gia ting tinh trang khang khang
sinh, tinh dau chiét xuét tir thuc vat ndi 1én nhu lya
chon thay thé tiém ning nho hoat tinh khang
khuan va chdng viém manh. Tinh dau 1& hdn hop
cac hop chét chuyén hoa thir cip nhu monoterpen
va sesquiterpen (Freires et al., 2015). Nhiéu loai
da duoc sir dung trong chdm soc ring miéng, gom
tinh dau qué, dinh huong, huong nhu, tram tra,
bach dan, bac ha va chanh (Singh et al., 2022).

Trong s6 d6 phai ké dén tinh dau hwong nhu tia
(Ocimum tenuiflorum L.) dic biét trién vong nhd
thanh phan chinh 1 eugenol - hoat chat c6 tac
dung khang khuén, chéng oxy héa va chdng viém,
dugc tmg dung lau doi trong y hoc ¢ truyén (Adil
et al., 2014; Bhattarai et al., 2024). Tinh dau
hwong nhu tia cho thay kha ning trc ché nhiéu vi
sinh vat gdy bénh rang miéng nhu S. mutans, E.
faecalis, E. coli, S. aureus,... (Kaypetch et al.,
2015; Prisinda et al., 2018; Yamani et al., 2016).
Nhirng bang chimg ndy goi mé tiém ning Gng
dung cia tinh diu hwong nhu tia trong cic ché
pham chim séc rang miéng. Vi vdy, nghién ctru
nay duoc thyc hién nham bao ché va danh gia hiéu
qué cta nudc stic miéng chira tinh ddu huong nhu
tia, huéng dén mot ché phim c6 ngudn goc tu
nhién, an toan, dé tiép can va phu hop dé hd tro
phong ngira sau ring trong cong dong.

2. Tong quan nghién c1'ru

Trong nhung nam gan day, xu huong st dung
cac ché pham c6 ngudn gde tw nhién trong cham soc
rang miéng ngay cang dugc quan tdm do tinh an
toan va kha nang giam tac dung phu so vai cac hoat
chit tong hop. Trong d6, tinh dau thyc vat 1a nhém
duogc nghién ciru rong rii nhat nhd sé hitu nhidu dic
tinh sinh hoc quan trong nhu khang khuan, khéng
viém va chéng oxy hoa. Nhiéu nghién ctru da ghi
nhén tinh dau c6 thé 1am giam méang bam, cai thién
tinh trang viém nudu va trc ché sy phat trién cia S.

mutans, tdc nhan chinh giy sau rang (Kashi et al.,
2025). Cac tinh dau thuong dugc khao sat bao gdm
dinh huong, qué, hung qué, tram tra, bac ha va bach
dan (Singh et al., 2022).

Mot sb nghién cuu cu thé da khéng dinh tiém
ning Gmg dung tinh dau trong cong thirc nude sic
miéng nhu trong nghién ctu cua Sri Mulyanti va
cong su (2020) di cho thay tinh dau vo chanh xanh
(Citrus aurantifolia) co hoat tinh @rc ché manh dbi
voi S. mutans, trong dé cong thirc chira 2% tinh
dau thé hién khi ning khing khuin rd rét
(Mulyanti et al., 2020). Tuong ty, nghién ctru ctia
Astuti va cong su (2016) st dung tinh dau hing
qué (Ocimum basilicum L.) trong cong thirc nuéc
stic miéng dang vi nhil trong cho thay hoat tinh trc
ché dang ké, v6i ICw dat 0,23% va kha ning tc
ché hinh thanh biofilm (mang sinh hoc) cua S.
mutans & mirc ICso bang 0,68%. O nong do 1%,
tinh dau con lam phan huy biofilm t6i hon 32%,
cho thay hiéu qua toan dién trén ca giai doan hinh
thanh va duy tri biofilm (Astuti et al., 2016).

DPbi v6i tinh diu huong nhu tia (Ocimum
tenuiflorum L.), nhiéu nghién ctru in vitro cho thay
tinh dau c6 kha ning e ché cac vi sinh vat gay
bénh thuong gap nhu S. mutans, S. aureus, E. coli,
E. faecalis va C. albicans (Yamani et al., 2016;
Kaypetch et al., 2015; Prisinda et al., 2018). Bén
canh d6, tinh dau huong nhu tia con thé hién hoat
tinh chng viém, thong qua kha niang trc ché cac
chat trung gian gy viém va diéu hoa dap ing mién
dich, gop phan hd trg giam viém nudu va kich tng
niém mac (Bhattarai et al., 2024; Anwar et al.,
2025). M6t s6 nghién ciru héa hoc cho thay thanh
phan chinh cta tinh dau thuéc nhém
phenylpropanoid va monoterpen, trong dé eugenol
chiém ty 1¢ ndi bat (Hoan et al., 2024). Nhiéu
nghién ctu in vitro da chirng minh eugenol c¢6 kha
ning pha v& mang té bao vi khuan va tc ché sy
hinh thanh biofilm cua S. mutans (Hyderi et al.,
2025). Mot s6 khao sat gan ddy con ghi nhan tinh
dau huong nhu tia ¢6 tac dung khang khuan dang
ké ddi voi cac vi sinh vat gdy bénh ring miéng
khac nhu C. albicans, S. aureus, E. coli,... (Yamani
et al., 2016). Tuy nhién, phan 16n cac nghién ciru
hién nay chi tap trung danh gia hoat tinh sinh hoc
ctia tinh dau, trong khi cic nghién ciru img dung
tinh dau huong nhu tia vao san pham nudc suc
miéng van con han ché.

Xuat phat tir thyc tién d6, céng trinh tién hanh
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nghién ciru bao ché nudc siic miéng chtra tinh dau
hwong nhu tia nhim phat trién mot ché phim tu
nhién, an toan, dé tiép can, phu hop cho muyc dich
phong ngtra sdu rang va cham sdc rang miéng cong
dong.
3. Phuong phap nghién ciu
3.1. Nguyén vit ligu, héa chit

Phan trén mat dat cta cdy huong nhu tia tuoi
duoc thu hai vao budi sang trong vuon Duoc liéu,
Truong Pai hoc Thanh P6. Sodium benzoate,
Sodium saccharin ctia Sigma-Aldrich - My, Tween
80, Glycerin cia Merck - Dtc, Tinh dau Bac ha
ctia Cong ty cb phan Befine, dat tiéu chuén tinh
khiét hoa hoc va cac hoa chat thong dung khéc ciia
Trung Qudc. Mai trudng nudi cdy vi sinh: Mbi
truong 1é6ng MHB, BHI; mdi truong thach TSA,
BHI. Céc chiing vi khuan: S. aureus ATCC 33591,
E. coli ATCC 25922, S. mutans ATCC 25175.
3.2. Phwong phdp nghién ciru
3.2.1. Quy trinh chiét xudt tinh dau hirong nhu tia

Sau khi thu hai phan trén mat dat cia cay
hwong nhu tia tuoi dwoc thu hai vao budi sang,
dugc li€u huong nhu tia dugc tién hanh rira sach
thai nho khoang 1 cm. Dung phuong phép cét kéo
hoi nudc ¢6 su két hop v6i dung dich NaCl dé
chiét xuat tinh dau tir 1a hwong nhu tia. Thiét bi
chung cit tinh dau: B¢ chung cit tinh dau
Clevenger 1000 mL, bép dun binh cdu 1000 mL.
3.2.2. Xéc dinh gid tri MIC ciia tinh dau hieong nhu
tia

Nong do toi thiéu tc ché vi sinh vat (MIC) ciia
tinh dau huong nhu tia dugc xac dinh bang phuong
phap vi pha loang trong moi truong long phu hop
trén dia 96 giéng theo khuyén nghi cia CLSI
(Clinical & Laboratory Standards Institute - CLSI)

(Institute, 2018). Vi khuan dugc chuin bi tir cac
khuan lac trén moi truong thach, diéu chinh do duc
twong dwong 0,5 McFarland trong PBS, 16i pha
lodng dé dat ndng do 1,5x10¢ CFU/mL trong moi
trudng pht hop. Tinh diu huong nhu tia dugc hoa
tan va phén tan trong moi truong c6 b sung 4 %
Tween 80. Pha lodng tinh dau trén dia 96 giéng tir
¢t 1 dén cot 10 (Cot 11 1a chirng duong, cot 12 1a
chimg am). U dia & 37°C trong 24 gio. MIC duoc
xéc dinh 1a ndng d6 thap nhét khong quan sat thiy
su phat trién vi sinh vat.
3.2.3. Xdc dinh gid tri MBC cuia tinh dau hirong nhu
tia

Xac dinh nong do t6i thiéu diét vi sinh vat
(MBC) dua trén dia xac dinh MIC, tat ca cac giéng
khong moc dugc céy 1én dia thach TSA va BHI dé
x4c dinh MBC. Mau duoc 1 & 37°C trong 24 gio,
dém s6 khuan lac xuat hién. Nong d6 MBC 1a nong
d6 thap nhat c6 kha ning diét 1on hon 99 % s vi
khuén so véi thoi diém ban dau.
3.2.4. Phwong phap danh gid kha nang diét khudn
o cdc nong dg khdac nhau

Céc mau thir duge chuin bi véi day néng do
giam dan, twong ty nhu khi xac dinh MIC. Hon
dich vi khuén duoc cho tiép xuc voi cac néng do
mau thir va i & 37°C trong 20 gid. Sau 20 gio,
luong vi khuan séng trong mau, trude va sau khi
tiép xuc véi mau thir, s& dugc danh gia bang
phuong phép cdy dém trén dia thach. Két qua duoc
biéu dién duéi dang Alogjo CFU/mL, thé hién su
giam luong vi khuan so véi thoi diém ban dau
chua tiép xtc véi mau thir & cac ndng do khac
nhau.
3.2.5. Xdy dung cong thire bao ché nuée siic miéng
6 chira tinh dau hwong nhu tia

Bang 1. Cac thanh phin trong cong thirc bao ché nuwéc siic miéng chira tinh dau hwong nhu tia

. A A c s Kha nang tac dong lén vi
o .
TT Thanh phan Ty 1€ (%) Vai tro Khuin
i tT],:‘h dau huong nhu 0,8% | Chat khang khuin
2 | Tween 80 0-10% Chét nhii hoa Khéng anh hudng
] h/'\ X
3 | Glycerin 0-10% 1(1316? dong - dung Khéng anh hudng
4 | Tinh dau bac ha 1% Chét tao huong Diét khuén tir néng d0 12,5%
Sodium benzoat 0,02% Chat bao quan Khéng anh huong
6 | Sodium saccharin 0,06% Chatdicu VIZ taozvl Khoéng anh hudng
ngot cho ché pham
7 | Nudc cat Viradia | Dung moi
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Quy trinh pha ché nuée siic miéng:

1. Chuén bi nguyén liéu, dung cu va bao bi theo
yéu cau cta cong thirc.

2. Can, dong chinh x4c cac thanh phan: tinh
dau huong nhu tia, tinh dau bac ha, Tween 80,
glycerin, sodium benzoat, sodium saccharin va
nudc cat,

3. Hoa tan glycerin trong nudc cat vira du bd
sung thém cac thanh phan sodium benzoat va
sodium saccharin.

4. Thém Tween 80 vao dung dich trén, khudy
déu cho dén khi dong nhat.

5. Nho tir tir hdn hop tinh diu (huong nhu tia
va bac ha) trong khi khudy lién tuc & dam bao tinh
dau duoc phan tan déu.

6. Bb sung nudc cit dén thé tich yéu cau va tiép
tuc khudy cho dén khi hoan toan dong nhat.

3.2.6. Khao sat mét sé tinh chdt vat Iy cua nuoc

siic miéng chira tinh dau hiong nhu tia

Bang 2. Mot so dai lwong vat 1y ciia nuée siic

miéng chira tinh diu hwong nhu tia

Pai lwgng
vat ly

TT Tiéu chuén

Quan sat bang mit thudng
nudc siac miéng trong,
khong co van duc trong
khoang thoi gian khao sat

pH cua nuéc suc miéng
phai duy tri 6n dinh trong

I | Cam quan

2 |pH khoang tir 5-7 trong khoang
thoi gian khdo sat
Xac dinh d6 nhét ciia chat
3 | Do nhot long - Duoc dién Viét Nam

V, tap 2, Phu lyc 6.3
3.2.7. Pdanh gia kha ndng khdng khudn ciia san
phdm nuwée siic miéng chira tinh dau hiong nhu
tia bang phwong phap khuéch tan giéng thach
Phuong phap nay dua trén kha ning d6i khang
clia céc chat khang khuan véi vi khuan chi thi trén
mdi trudng nudi cdy. Chét khang khuéan co trong
mau thir c6 kha ning khuéch tan trong méi truong
thach va tac dong 1én vi khuén chi thi. Mau thir
chira chét khang khuan khang dugc vi khuan chi
thi s& xuat hién vong khang khuan xung quanh
giéng thach. Mdi dia thach chira mi truong thich
hop duoc trai déu hén dich vi khuén trong PBS
(1,5x10° CFU/mL). Sau d6, mdi dia thach duoc
duc tao giéng c6 duong kinh 6 mm va nho 100 ul
mau thir. Puong kinh vong vé khuin xung quanh

giéng thach dugc do bang thudc do don vi mm sau
24 gid 1t mau ¢ 37°C.
3.2.8. Phwong phdp thong ké - xir Iy s liéu

S6 liéu thi nghiém dwoc xir Iy bang phan mém
Excel.

Xtr 1y théng ké ciing nhu biéu do biéu dién két
qua trén phan mém GraphPad Prism 4.0. S6 liéu
duoc trinh bay dudi dang gia tri trung binh + sai
sO chuan.

4. Két qua nghién ciru
4.1. Chiét tinh dau hwong nhu tia

Duoc liéu huong nhu tia dugc thu hai tai vuon
Dugc liéu, Truong Pai hoc Thanh D6 va tién hanh
xéac dinh ham 4m duoc liéu ban dau. Két qua cho
thdy ham 4m cta dugc lidu tuoi dat 79,1%, phan
anh dic tinh chira nhidu nudc ciia nguyén liéu twoi.

Tinh dau hwong nhu tia duge thu bang phuong
phéap cat kéo hoi nudce voi ty 1¢ dugc li¢u : dung
moi (chira 3% NaCl) la 1 : 5, trong thoi gian 3 gio.
Tt 1 kg dugc liéu tuoi, nghién cuu thu dugc 1,40
mL tinh dau, trong tng véi ham luong tinh dau
huong nhu tia trong dugc li€u 1a 0,67%.

Tinh dau thu dugc 1a chat long mau vang nhat,
¢6 mui thom cay ndng dic trung cta eugenol, vi
4m va hoi dang.

4.2. Hoat tinh khing khudn ciia tinh dau hwong
nhu tia

4.2.1. Két qua MIC, MBC cuia tinh dau hwong nhu
tia

Gié tri MIC va MBC trén céc ching vi khuan
ctia mau tinh dau huong nhu tia da dugc xac dinh
va dugc trinh bay ¢ bang 3.

Bang 3. Gia tri MIC, MBC ciia tinh ddu Hurong
nhu tia (%) trén mgt sé chiing vi khuan

Chung vi o/ s o/ vk
Khudn MIC (%) MBC (%)
S. aureus
ATCC 33591 0.2-04 0.8
E. coli
ATCC 25922 0.4 0.4
S. mutans
ATCC 25175 0.2 08
* ty 1& % tinh dau trong moi trudng, ** MBC: -
2 logio CFU/mL so v6i lwong vi khuan tai thoi
diém to.
Thi nghiém thyc hién 3 1an doc 1ap.

Két qua cho thay tinh dau huwong nhu tia thé
hién hoat tinh khang khuan 13 rét dbi véi cac
ching vi khuan gdy bénh ring miéng duoc khao
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sat. Cac chung thir nghiém bao gdm S. aureus
ATCC 33591, E. coli ATCC 25922 va S. mutans
ATCC 25175. Gia tri MIC (ndng d6 tbi thiéu trc
ché vi sinh vat) coa tinh diu dao dong trong
khoang 0,2-0,4%, trong khi gi4 tri MBC (ndng do
diét khuan ti thiéu) nam trong khoang 0,4-0,8%.

Trong cac ching vi khuan khao sat, S. mutans
c6 gia tri MIC thap nhat (0,2%), cho thay ching
nay nhay cam cao voi tac dung trc ché ting truong
ctia tinh dau. S. aureus c6 MIC 0,2-0,4%, phéan anh
mirc nhay cam trung gian va c6 thé bién thién theo
diéu kién thi nghiém. E. coli c6 MIC cao hon
(0,4%) cho thay ching Gram 4m nay kém nhay
hon vé mit trc ché, c6 thé lién quan dén dic diém
mang ngoai 1am han ché sy xdm nhap ciia cic ciu
tir ky nuée trong tinh dau.

Tuy nhién, khi xem xét dong thoi MBC (ndng
d6 thap nhét diét vi sinh vat), E. coli c6 MBC tring

MIC (0,4%) cho thdy tinh dau dat higu Iyc diét
khuén ngay tai ndng do trc ché, trong khi S. mutans
va S. aureus c6 MBC cao hon MIC (0,8%), nghia
1a can n@)ng d6 cao hon dé dat hiéu qua diét khuén
hoan toan. Nhu vy, ty 16 MBC/MIC cho thiy tinh
dau huong nhu tia ¢ kha ning khang khuan t6t
trén ca vi khudn Gram duong va Gram 4m, dong
thoi cho thdy mirc d6 nhay cam khac nhau giita
cac chung.
4.2.2. Kha nang diét vi khudn theo nong dé cia
tinh dau hwong nhu tia

Kha nang diét vi khuan & dang tu do theo nong
dd cua tinh dau huong nhu tia dugc thyc hién voi
mot day néng do bao gém 16MIC, 8MIC, 4MIC,
2MIC, MIC (mg/L), diéu kién thyc hién thi
nghiém tuong tu vdi thuc hién MIC. Két qua biéu
dién trong hinh 1.

Hinh 1. Pap wng clia miu tinh diu véi cac chiing vi khuin & dang tu do tai cac néng do

E.coli ATCC 25922
16MIC  8MIC  4MIC

T
T

2MIC

DeltaLog;y CFU/mI

DeltalLog;o CFU/mI
(=2} ol B w N = o

A. Hiéu qua diét khuan trén
E. coli ATCC 25922
(MIC=0,4%)

Két qua thé hién trén hinh 1 cho thay hoat tinh
khang khuan cta tinh diu huong nhu tia phy thudc
vao néng d6 st dung. Khi néng dd tinh dau tang,
murc d6 diét vi khudn ting. Tinh dau huong nhu tia
dat hiéu qua diét khuén manh, véi kha nang giam
> 3 logo CFU/mL (twong tng hon 99,9% vi khuan
bi ti€u diét) ddi véi céac ching dugc khao sat tai
néng do6 > 0,8%.

Dang chi y, dbi v6i E. coli ATCC 25922, tinh
dau cho thay hiéu lyc diét hon 99,9% sb luong vi

B. Hiéu qua diét khuén trén
S. aureus ATCC 33591
(MIC=0,2-0,4%)

S. aureus ATCC 33591
16MIC  8MIC
On

S. mutan ATCC 25175
4AMIC

4aMIcC - 2MIC 16MIC  8MIC 2MIC
0n

.

N
h

N
g

DeltalLog;q CFU/mI

-5+

-6
C. Hiéu qua diét khuan trén
S. mutans ATCC 25175
(MIC=0,2%)

khuén ngay tai ndng do MIC (0,4%), cho thiy mirc
d6 nhay cam cao ctia chung nay véi tinh dau.

Tir nhitng két qua trén, ndng do tinh dau huong
nhu tia 0,8% duoc lua chon lam néng d6 t6i wu dé
dua vao cong thirc bao ché nude sic miéng.

4.3. Cong thirc bao ché nwéc sic miéng chira
tinh dau hwong nhu tia

Nim cong thirc nude sic miéng tinh dau huong
nhu tia (CT1-CT5) dugc bao ché véi cac ty 18
Tween 80 va glycerin khac nhau (bang 4).

Bang 4. Cac cong thirc bao ché nwrée siic mi¢ng chira tinh diu hwong nhu tia

Thanh phin CT1 CT2 CT3 CT4 CT5
Tinh dau huong nhu (ml) 0,08 0,08 0,08 0,08 0,08
Tween 80 (ml) 1 0,75 0,5 0,25 0
Glycerin (ml) 0 0,25 0,5 0,75 1
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Thanh phin CT1 CT2 CT3 CT4 CT5
Tinh dau bac ha (ml) 0,1 0,1 0,1 0,1 0,1
Sodium benzoat (%) 0,02 0,02 0,02 0,02 0,02
Sodium saccharin (%) 0,06 0,06 0,06 0,06 0,06
Nudc cat vira da (ml) 10 10 10 10 10

Sau khi pha ché, cic miu dugc danh gia vé tinh chat Iy hoa gom: cam quan, d6 trong - dong nhat,
d6 nhot va pH. Dong thoi, trang thai 6n dinh ctia cic mau duoc theo ddi tai cac thoi diém: ngay sau pha

ché, sau 1 tuan va sau 1 thang pha ché (hinh 2).

Hinh 2. Sy thay déi trang thai ciia cic cong thire nwéc siic m

P —

A. Ngay sau khi pha ché

B. Sau pha ché 1 tuan

iéng theo thoi gian B

L

C. Sau pha ché 1 thang

Ngay sau khi pha ché, CT5 xuét hién vén duc nhe; trong khi CT1 va CT2 trong, déng nhat; CT3 va
CT4 c¢6 muc d6 duc 16 rét hon (hinh 2A). Sau 1 tuan, hién tugng phan 16p khong ghi nhan 6 CT1-CT4,
nhung CT5 bit dau xuat hién tinh dau tach 16p (hinh 2B). Dén thoi diém 1 thang, CT2 van duy tri duoc
trang thai trong sudt va khong tach 16p tinh dau, trong khi cac cong thirc con lai CT1, CT3-CT5 & cac
mirc d6 khac nhau déu biéu hién van duc nhe, duc hodc phan 16p tinh dau (hinh 2C). Nhirng két qua
nay cho thiy CT2 c¢6 d6 6n dinh tét nhat vé cam quan va kha ning phén tan tinh dau.

Bang 5. Panh gia tinh chit vt Iy ciia cac cong thirc nwée siic miéng sau 1 thang

Cong thire Cam quan, mii vi mau sic pH D(icl;l;m

Nudc stic miéng co van duc nhe, mau hoi nga vang,

cn mui bac ha va tinh ddu huong nhu dic trung 570 1,5246

CT2 Nu:orc‘suc ml‘e.ng tror‘lg ‘suot, khong Véin duc, mau hoi 5.80 15114
nga vang, mui bac ha va huong nhu dac trung

CT3 Nudce suc miéng duc, mui bac ha va huong nhu dic 5.85 13778
trung

CT4 Nudc stic miéng duc, mui bac ha va huong nhu dic 5.84 11231
trung
Nudc suc miéng duc nhe, tinh dau khong phan tan

CT5 trong dung méi va bi tach l6p, mui bac ha va huong 5,87 1,2592
nhu déc trung

Két qua do pH va do nhét trinh bay & bang 5
cho thiy gia tri pH cua cac cong thirc dao dong
trong khoang 5,70-5,87, phu hgp voi gidi han an
toan ddi voi ché phém nudc suc miéng. D§ nhét
clia cac cong thiic giam dan theo sur giam nong do
Tween 80 (CT1-CT4), sau d6 tang nhe & CTS5 khi
Tween 80 khong con hién dién dé tao hé phan tan
6n dinh.

Trén co s cac két qua danh gia cam quan, do
on dinh theo thoi gian, pH va do nhét, lya chon
CT2 la cong thic tdi wu dé bao ché nudc stic
miéng chtra tinh dau huong nhu tia. Cong thirc nay
cho nu6c sic miéng trong sudt, dong nhat, mau
hoi nga vang, khong xuat hién hién twong dyc hay
tach 16p trong subt 1 thang theo di, cho thay kha
nang phan tan tinh dau t6t va d¢ 6n dinh cao ciia
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hé. Pong thoi, pH cua CT2 (5,80) nim trong
khoang an toan cho niém mac miéng va d6 nhot
(1,5114 cP) phil hop v6i yéu cau cta ché pham
long, tao cam giac dé sir dung va khong giy bam
dinh kho chiu.
4.4. Hoat tinh khéng khudn ciia nwéc stic miéng
chira tinh diu hwong nhu tia

Hoat tinh khéng khuan ciia cong thirc nudce stic
miéng t6i vu (CT2) dugc danh gia bang phuong
phap khuéch tan giéng thach trén ba chung vi
khuan thuong gy bénh tai khoang miéng gom S.
aureus ATCC 33591, E. coli ATCC 25922 va S.
mutans ATCC 25175. Két qua thé hién & bang 6
cho thady CT2 tao cac vong vo khuan cé duong
kinh 1an Iwot 1a 10,5 = 0,5 mm, 11,3 + 0,7 mm va
8,4 + 0,2 mm tuong (mg v&i ba chung vi khudn.
Bang 6. Puwong kinh vong vé khuin (mm) cia
nwée stic miéng chira tinh ddu hwong nhu tia

Chiine vi S. aureus E. coli S. mutans
kﬁ §nV ATCC | ATCC ATCC
u 33591 25922 25175
105 + 113+
b b :t
CT2 03 07 84+072

Nhirng két qua trén cho thdy nudc suc miéng
dugc bao ché theo cong thirc CT2 c¢b hoat tinh
khang khuédn rd rét, v6i kha niang rc ché tuong
duong trén mot sé vi khuan trong khoang miéng
nhu vi khuin Gram duong (S. aureus, S. mutans)
va vi khudn Gram 4m (E. coli).

5. Ban luin

Nghién ctru ndy nham danh gia tiém ning st
dung tinh dau huong nhu tia (Ocimum tenuiflorum
L.) trong bao ché nudc suc miéng tir chiét xut tu
nhién, thong qua viéc khdo sat ddc tinh 1y hoa, do
6n dinh va hoat tinh khang khuan cua cac cong
thirc bao ché. Két qua cho thay tinh diu hwong nhu
tia c6 hoat tinh khang khuan manh, dong thoi cong
thirc CT2 dép tng tot nhét cac yéu ciu vé 6n dinh
va cam quan.

Ham lugng tinh dau thu duoc dat 0,67% tir 1
kg duoc liéu tuoi, twong ddng v6i mire trung binh
ctia cac loai thude chi Ocimum, vén dao dong 0,1-
0,7% tuy diéu kién sinh truéng va giai doan thu
hai (Smitha & Tripathy, 2016). Viéc bo sung NaCl
vao mdi truong chung cit gitip ting d6 phan cuc
cua pha nudc, tu d6 lam gidm muc hoa tan cua
thanh phﬁn tinh dau trong nudc, tao diéu kién
thuan 1gi cho qua trinh tach - bay hoi tinh dau
trong sudt qué trinh 161 cudn hoi nudc (Nguyén
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Thi Nhu Ngoc et al., 2024).

Tinh dau huong nhu tia thu duoc thé hién tac
dung trén mot s6 ching vi khuan gay bénh ring
miéng phd bién dugc khao sat. Pang chu y, & tat
ca cac chuang vi khuén xac dinh duge MIC, ty )
MBC/MIC déu nam trong khoang 1-4, cho thiy
kha nang diét khuén thuc sy cta tinh dau. Theo
phén loai, mau dugc xem 1a 6 tinh diét khuéan khi
MBC/MIC < 4, do d6 két qua thu dugc cho thdy
rang tinh ddu hwong nhu tia khong chi c6 kha ning
{rc ché ma con c¢6 kha nang tiéu diét hiéu qua cac
chung vi khuan gdy bénh miéng duoc thir nghiém
(Levison, 2004). Dya trén két qua thur nghiém
MIC, MBC va thir nghiém diét khuan da ndng d9,
néng d6 0,8% duoc lwa chon dé dua vao cong thirc
bao ché nuéc stic miéng. Pay 1a muc ndng do tdi
wu, vira dam bao hiéu qua khang khun, vira tranh
kich tmg niém mac miéng khi sir dung truc tiép.

Nam cong thirc nudce suc miéng duoc xay dung
v6i ty 16 Tween 80 va Glycerin khac nhau cho thy
su thay ddi 16 rét vé do trong, do on dinh va phan
tan tinh diu. Tween 80 déng vai trd quan trong
gitip phén tan tinh dau trong méi truong nude, khi
giam néng d0 Tween 80, mirc d0 duc va hién
tugng tach 16p ting 1én. Két qua theo ddi trong 1
thang cho thay CT2 14 cong thirc 6n dinh nhét:
dung dich trong sudt, khéng van duc va khong co
hién tuong tach 16p tinh dau. pH 1a yéu t& quyét
dinh sy phat trién cua vi khuan. Vi vay, pH cia
nudc stic miéng can nam trong khoang pH sinh ly
ctia khoang miéng tir 5,5 d&én 7,9 dé khong giy
kich g niém mac. Theo tiéu chuan, pH ciia nudc
stic miéng thao dugc phai nim trong khoang 5-7
va cac cong thirc trong nghién ciru hién tai déu dap
{mg gi6i han nay. Dung dich qua acid c6 thé thuc
day vi khuan phat trién, trong khi dung dich qua
kiém lai tao diéu kién thuén loi cho ndm. Viéc pH
ctia ché pham nam trong khoang an toan nay cho
thidy san phim khong giy kich tmg niém mac
(Mulyanti et al., 2020). D$ nhét cua dung dich
cling quan trong vi anh huéng dén kha ning bam
dinh cta ché pham. Cong thirc nay c6 pH 5,80 phu
hop voi méi trudong sinh 1y miéng va khong gay
kich tmg, ddng thoi do nhdt 1,5114 cP dam bao
cam giac dé chiu khi sir dung.

Danh gia hoat tinh khang khuan cta CT2 cho
thdy cong thirc nay tao dugc vong vo khuédn trén
ca ba chung vi khuéan thir nghiém: 10,5 = 0,5 mm
ddi véi S. aureus, 11,30 = 0,7 mm ddi véi E. coli
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va 8,4 + 0,2 mm dbi v6i S. mutans. Kich thuée
vong vo khuin cho thiy cong thirc ¢6 hoat tinh
twong dbi tot trén ca vi khuan Gram duong va
Gram am, dong thoi phit hop v6i muyc tiéu phong
ngira vi khudn gy bénh ring miéng.

Nhin chung, két qua nghién ctru cho thay tinh
diu huong nhu tia c¢6 tiém ning tng dung trong
phat trién nudc suc miéng co nguén géc tu nhién
nho hoat tinh khéang khuan, tinh on dinh va cac ddc
tinh phit hop khi bao ché & dang long. Trong céac
cong thirc khao sat, CT2 dép tng céac tidu chi vé
d6 6n dinh, cam quan va tac dung sinh hoc, qua d6
tao co so cho dinh hudng phat trién cac ché pham
chim soc ring miéng tir tinh ddu huong nhu tia
trong cac nghién ctru va ing dung tiép theo.

Tuy nhién, nghién ctru hién tai chua danh gia
day du do an toan ciia ché pham nudc sic miéng
chira tinh dau huong nhu tia. Do tinh dau 14 hdn
hop nhiéu thanh phin c6 hoat tinh, cac ché phdm
chira tinh dau c6 thé tiém an nguy co kich tng
niém mac miéng, gdy man cam hoic di ing, ciing
nhu doc tinh khi vo tinh nudt phai mét lugng nho
trong qua trinh str dung, déc biét khi dung kéo dai
hodc & ndng do tinh dau cao. Bao cao danh gia cia
Inger-Lise Steffensen (2023) cho thay dit liéu doc
tinh cia Ocimum tenuiflorum hién con han ché.

Tinh du huong nhu tia c6 chira eugenol, do d6 co
thé tham chiéu dén muc phoi nhidm chdp nhan
dugc do JECFA khuyén nghi (ADI cua eugenol 1a
0-2,5 mg/kg thé trong/ngay) dé dinh huéng danh
gi4 rui ro trong truong hop nudt phai lugng nhod
(Inger-Lise Steffensen, 2023).

Vi vy, can thuc hién céc nghién cuu doc lap
nham danh gia an toan va xac dinh ngudng ndng
d6 str dung an toan, lam co sé hoan thién hd so an
toan trude khi phat trién va img dung san pham.
6. Két luan

Nghién ctru da xay dung dugc cong thirc nude
suc miéng thao dugc chua 0,8% tinh dau huong
nhu tia (Ocimum tenuiflorum L.) véi ddc tinh 1y
hoa 6n dinh, bao gdm cam quan, pH va d nhét dat
yéu cau trong sudt qua trinh theo ddi. Trong nim
cong thire thir nghiém, CT2 - véi ty 18 phdi tron
Tween 80:glycerin 14 0,75:0,25 cho thdy kha ning
phén tan tinh dau t6i vu va do 6n dinh cao nhét.
Bén canh d6, cong thirc CT2 thé hién hoat tinh
khang khuan tot dbi v6i cac ching vi khuan gay
bénh ring miéng thuong gip, chimg minh tiém
nang Uung dung nhu mot ché phém hd trg vé sinh
ring miéng c6 ngudn gdc tu nhién, an toan va than
thién véi niém mac miéng.
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Tém tit: Nghién cueu dwoc thuc hién nham bdo ché va danh gid nudc suc miéng thao duoc chira
tinh dau hirong nhu tia (Ocimum tenuiflorum L.) nhw mét liwa chon t nhién hé tro phong ngira sdu
rang. Tinh dau dwoc chiét bang phwong phdp cdt kéo hoi mede ¢6 bé sung NaCl, cho ham leong dat
0,67% va dige khdo sdt hoat tinh khdang khudn trén Staphylococcus aureus ATCC 33591, Escherichia
coli ATCC 25922 va Streptococcus mutans ATCC 25175. Két qua cho thdy tinh dau ¢é MIC 0,2-0,4%
va MBC 0,4-0,8%, giam trén 3 logie CFU/mL (> 99,9%) ¢ no”‘ng do > 0,8%. Trén co so do, nc;ng do
0,8% dwoc lua chon dira vao 5 cong thirc nudc suc miéng voi cdc ty 1¢ Tween 80/glycerin khac nhau.
Cdc cong thirc dwoe danh gid vé cam quan, pH, dé nhét va do on dinh trong 1 thang, dong thoi xdc
dinh kha nang khang khudn bang phirong phdp khuéch tan giéng thach. Céng thirc CT2 (Tween
80:glycerin = 0,75:0,25) cho dung dich trong suét, khéng tich 16p, pH 5,80, dg nhot 1,5114 cP va tao
vong vé khuan 10,5 + 0,5 mm (S. aureus), 11,30 £ 0,7 mm (E. coli), 8,4 + 0,2 mm (S. mutans). Két qud
chitng minh nwée siic miéng CT2 viva én dinh vé Iy héa, vira c6 hoat tinh khang khudn tot, la hwéng san
phdm tiém néng tir dwge liéu ban dia, gop phan da dang héa cac ché pham cham séc rang miéng cé
nguon goc ti nhién.

Tir khéa: Hoat tinh khing khudn; Niude siic miéng; Ocimum tenuiflorum L.; Tinh dau hwong
nhu tia; Streptococcus mutans.
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