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Turmeric essential oil is a common essential oil, widely used by
Vietnamese people to treat antimicrobial infections. However, few
studies currently focus on its antifungal properties, especially against
clinical dermatophytes. This study was performed to investigate and
compare the antifungal activity of turmeric essential oil and that of
ketoconazole using dilution method. In addition, the synergistic effect
of turmeric essential oil and other commonly used antifungal agents
was also investigated using the diffusion and agar well methods. On
the one hand, turmeric essential oil demonstrated significant activity
against reference strains and clinical isolates. On the other hand, the
susceptibility of ketoconazole was shown to be dependent on the
fungal species. Furthermore, the Fractional Inhibitory Concentration
index of both reference and clinical strains was inferior to 1.0 for all
tested combinations, revealing a promising antifungal activity of the
turmeric essential oil in combination with ketoconazole and
terbinafine. These findings suggested the potential application of
turmeric essential oil as an antifungal agent, especially when with
ketoconazole and terbinafine.
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Tinh dau nghé la mét tinh dau duoc sir dung phé bién béi nguoi dan
Viét Nam cho mét sb hoat tinh khang vi sinh vat. Tuy nhién, hién nay
sb nghién ctru vé hoat tinh khang nim cua no, dic biét 1a ddi véi cac
chang ndm da dugc ly trich tir méi truong 1am sang. Nghién ctiu nay
nham xac dinh va so sanh kha nang khang nim da cua tinh dau nghé
va ketoconazol thong qua phuwong phéap pha loang. Dong thoi, ciing
khao sat hoat tinh khang ndm twong hd cua tinh dau nghé véi cac
chat khang ndm khéac thong qua phuong phap khuéch tan va pha
lo&ng theo hinh ban cd. Mot mit, két qua cho thay tinh dau nghé c6
tac dung khang nim c6 ¥ nghia d6i véi ca chiung nam da ddi chiéu va
céc chung ndm da dugc ly trich tir méi truong 1am sang. Trong khi
do, tac dung khang ndm cua ketoconazol cé bién dong va tly thudc
I6n vao loai ndm thir nghiém. Mat khéc, chi s6 FIC < 1 cua tit ca cac
phdi hop cho thay rang tinh dau nghé c6 kha ning ting cuong hoat
tinh khang nam da cia ketoconazol va terbinafin d6i vai tat ca cac
chiang nam thar nghiém. Céc két qua nay cho thdy tiém ning (ing
dung cua tinh dau nghé trong cac san pham diéu tri nam da, nhat la
khi duoc két hop vai cac chat khang nam khac nhu ketoconazol va
terbinafin.
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1. Giéi thiéu

Bénh nim da chiém ty 18 kha cao & nhitng nudc ¢ khi hau néng am va diéu kién vé sinh chua
duogc cai thién nhiéu nhu Viét Nam. Bénh khong gay tir vong nhung anh huong dén chat luong
séng cua nguoi bénh. Theo mot khao sét tai bénh vién Da lidu trung wong, ty 1¢ nhidém ndm da
chiém dén 6,3% tong s6 bénh nhan dén kham va diéu tri [1]. Bénh nam da can thoi gian dicu tri
lau dai, trong khi da s6 cac thudc khang nam dang luu hanh chi ¢é tac dung kim nam, néu bénh
nhan khong theo dung thoi luong diéu tri thi bénh d& tai phat va cac chung nam dé& tro thanh dé
khéng thudc. Do d6, ngoai viéc nang cao y thirc st dung thude hop ly trong cong dong thi viéc
nghién ctu tim kiém cac loai thubc khac thay thé, dic biét la cac thudc ¢6 ngudn gdc tu nhién co
hiéu qua cao, an toan cho sirc khoe cong dong ciing 1a van dé dang dugc quan tam.

Nudc ta ném trong vung khi hau nhiét dai, gié mua cé hé thuc vat da dang va phong pha. Déan
gian da tan dung nguon dugc lidu nay dé chira tri rat nhiéu bénh, trong d6 c6 cac bénh do nam da
gay ra [2], [3]. Mét trong cac dugc li¢u da duoc su dung tir 1au trong linh vuc dugc pham, my
pham va thuc pham 1 cay nghé vang (Curcuma longa L. Zingiberaceae) va tinh dau nghé. Trong
d6, curcumin tir cdy nghé vang di dugc nghién ctiu nhiéu vé cac tac dung sinh hoc [4]-[7]. Tuy
nhién, tac dung khang nim da cua tinh dau nghé chwa dwoc nghién ctu rong réi trén cac ching
nam ly trich tir 1am sang [8], [9]. Chinh vi nhiing ly do trén, nghién ctru nay dugc thyuc hién dé
danh gia kha ning khang nam da cua tinh dau nghé, so sanh véi ketoconazol; sau do, khao sat
kha nang phéi hop cua tinh dau nghé voi cac chat khang nim hoa hoc dang duoc sir dung la
ketoconazol va terbinafin.

2. P6i twong va phwong phap nghién ciru
2.1. Péi twong nghién ciru

Tinh dau ngh¢ dugc chiét xuat bang phuong phap 16i cudn hoi nuéc tir than ré cua cay Nghé
vang Curcuma longa L., thu tai Binh Phwdc vao thang 02 nam 2021. San pham ¢6 mau vang nau
nhu trong Hinh 1.

Hinh 1. Tinh dau Nghe thu duot, dung trong nghién ciu

Chung ndm da dbi chiéu: Trichophyton mentagrophytes ATCC 18748, Microsporum gypseum
ATCC 36298, Trichophyton rubrum ATCC 18758.

Chuang nam da ly trich tir nguoi bénh dén kham tai bénh vién Da liéu TPHCM niam 2012,
duogc luu trix tai B6 mon Vi sinh - Ky sinh, khoa Dugc, Pai hoc Y Dugc TPHCM.

2.2. Phwong phdp nghién curu
2.2.1. Xdc dinh nong dé toi thieu (MIC) tic ché phét trien ciia nam da bang phuong phdp pha lodng [10]

Ndm da dwoc cay trén méi truong thach nghiéng SDA, u & nhiét do phong trong 07 ngay.
Chuan bi dich treo vi nim trong nudc mubi sinh ly chira 0,05% Tween 80, vortex khoang 30
gidy, diéu chinh mat d¢ vi nam dén 10° CFU/ml, tuong &ng véi gia tri OD = 0,08 — 0,12 & budc
s6ng 530 nm. Chét thir dugc hoa tan trong DMSO dat nong d6 cao gap 100 lan nong do thir
nghiém cao nhat. Pha lodng trong méi truong sao cho néng d6 DMSO cubi cling nhé hon 1%

http://jst.tnu.edu.vn 268 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 229(05): 267 - 274

(nong do khong wrc ché sy phét trién cua vi nam). Mat do vi ndm trong thir nghiém la 10*
CFU/ml. U hon hop ¢ nhi¢t do phong trong 7 ngay. MIC la nong d6 toi thiu e che su phat trien
cua vi nam dugce doc bang mat thuong. Maoi thi nghiém duoc lap lai 3 lan.

2.2.2. Khao sét hiéu qua phai hop ciia chat khdng nam bang phirong phdp khuéch tén qua dia gidy [11]

Dua vao su khuéch tan chét thir vao méi truong, néu chat thir c6 tac dung e ché vi nim hozc vi
khuan thi xung quanh dia gidy tam thudc thir, vi nam hogc vi khuan s& khéng phat trién. Mirc do tc
ché cua chat thir d6i vai vi sinh vat so voi mau chiing sé cho biét mirc d6 hoat tinh cua chat thir.

Chét thir dugc hoa tan trong dung méi dé bay hoi, dugc tam 1én dia gidy trang mot lugng xéc dinh.

Madi dia petri thir nghiém (® = 100mm) cho 20 ml méi truong. Ding tim bong vo tring tim
dich treo vi ndm va trai déu l1én bé mat thach. Pia giéy da tAm chat thir phai dugc cho bay hoi
dung moi hoan toan, sau d6 dit dia gidy 1én bé mat thach. Puong kinh vong khang ndm dugc ghi
nhén sau 7 ngay u ¢ nhiét d6 phong.

bé sang loc tac dung hiép lyc cua hai chat khang nam, ‘phuong phap thuong dung 1a phuong
phap khuéch tan. Dit cac dia gidy da tam chat khang nam Ién mat thach da cay vi nam thir
nghiém. Khoang cach giita hai dia gidy tam chat khang nam khao sat thuong duge dat o vi tri
cach nhau mot khoang bang hay 16n hon mét nira tong dudng kinh vong e ché cua hai chét riéng
lé. Sau thoi gian & ¢ nhiét ¢ phong tir 5-7 ngay ddi véi nim da, chat thir s& khuéch tan vao thach
va trc ché sy phat trién ctia vi nim tao thanh vong tc ché xung quanh noi dit chat thir.

Néu goi: x Ia ban kinh vong khang nam cua chat thir 1, y 12 ban kinh vong khang nim cua chat
ther 2, z 14 tong ban kinh 2 vong khang nam cua chét ther 1 va 2 phia hai chit giao nhau.

Sy twong tac cong luc hay hiép luc xay ra khi noi giao nhau cia vong uc ché ¢ xuat hién cau
ndi hoicz>x+y.

2.2.3. Xdc dinh ty 1é phéi hop giiza cac chat khang ndm bang phwong phdp pha lodng theo hinh
ban co [12]

Hai chit nghién ciru s& duoc pha lodng lién tuc 2 lan trong méi trudng thanh 2 day c6 nong do
tir cao dén thap trong khoang 1/8 — 4 x MIC cua tirng chat trong ban nhya 96 giéng. Do d6, trong
mdi ban nhwa s& ¢6 63 ti 18 phdi hop khac nhau gitta 2 chat thir nghiém.

Sau khi u 07 ngay & nhiét dd phong, tién hanh xac dinh cac gia tri sau: MIC cua ting chat
riéng biét, MIC cua cac phéi hop. Tir d6 xac dinh hé s FIC (Fractional Inhibitory Concentration)
thuong dugc st dung dé xac dinh kiéu twong tac gitra cac chat.

b1c - MICCA)/PH  MIC(B)/PH
~ MIC(A) MIC(B)
FIC <0,5: hiép luc boi tang (synergistic)
FIC < 1: cong luc (additive)
1 < FIC <2: tac dong riéng l¢ (indifferent)
+  FIC > 2: dbi khang (antagonistic)

+ + +

3. Két qua va ban luan
3.1. Nong d téi thiéu khang nam cia tinh ddu ngh¢ va ketoconazol
Bang 1. Két qud xdc dinh nong do toi thiéu (MIC) szc ché ching ndm da dsi chiéu

B MIC
STT ~ Namda Tinh dau nghé (ul/ml) Ketoconazol (ug/ml)
1 T. mentagrophytes 1,25 16
2 T. rubrum 1,25 4
3 M. gypseum 1,25 16
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Muc d6 nhay cam cua cac chung nim déi chiéu duoc trinh bay & Bang 1, MIC cuaa
ketoconazol (KTZ) thay dbi nhiéu dao dong tir 4-16 pg/ml, trong khi MIC cua tinh dau nghé van
on dinh & muc 1,25 ul/ml.

Bang 2. Két qua nong dé téi thiéu (MIC) ¢ ché chung nam da ly trich tir 1am sang

£ £ . MIC
STT Nam da S0 lugng chiing Tinh dau nghé (ul/ml) Ketoconazol (ug/ml)
1  T. mentagrophytes 5 1,25-25 16
2 T.tonsurans 17 0,63-2,5 1-16
3 T.rubrum 3 1,25 05-1
4 Trichophyton sp. 5 0,63-25 1-16

Céc chung nam T. mentagrophytes ly trich tir 1am sang c6 MIC cua KTZ cao (MIC = 16
pg/ml). Tuy nhién, MIC cua tinh ddu nghé trén cac chung nim nay van & muac do tuong duong
v6i cac chung nam ddi chiéu (MIC = 1,25 — 2,5 ul/ml). Trong khi d6, cic chung nim T.
tonsurans, T. rubrum va Trichophyton sp. ly trich tir 1am sang c6 MIC thay d6i tir 0,5 — 16 pg/ml
va MIC cua tinh dau nghé ciing thay ddi theo. Véi nhitng ching con nhay cam véi KTZ, MIC
cua tinh dau nghé ciing thap tir 0,63 pl/ml dén 1,25 ul/ml, con nhitng chung c6 MIC cao 8-16
pg/ml thi MIC cua tinh dau nghé ciing cao tir 1,25 pl/ml dén 2,5 pl/ml. Két qua duoc trinh bay ¢
Bang 2.

Tinh dau nghé chiét xuat tir nghé vang tai Binh Phudc cho tac dong twong duong vai tinh dau
Nghé tir Thai Lan va An D6 véi MIC tir 1,56-6,25 ul/ml trén Trichophyton spp. va tac dung cua
ché pham chira 6% tinh dau nghé [13], [14] cho thiy kha ning ung dung tinh dau nghé nay trong
cac san pham tri nam da.

3.2. Két qud khdo sét higu qud phéi hep gida cac chat khang nam

Két qua khao sat kha nang phdi hop giita cac chat khang nam bang phuong phap khuéch tan
qua dia gidy duoc trinh bay ¢ Bang 3, Hinh 2 d6i véi T. mentagrophytes; Bang 4, Hinh 3 d6i véi
M. gypseum va Bang 5, Hinh 4 d6i voi T. rubrum.

Bang 3. Hiéu qua phai hop khang nam T. mentagrophytes cua tinh dau nghé va chat thi

Bén kinh vong khang nim (mm)

chat thir Tinh dau nghé
P op X y z Twong tac
KTZ 115 10 23 +

TBF 27 38 +

Hinh 2. Hiéu qud khang nam T. mentagrophytes cua tinh dau nghé va cac chat thir

Bang 4. Hiéu qud phai hop khang ndm M. gypseum cua tinh dau nghé va chat thi

Bén kinh vong khang nam (mm)

Sﬁg‘it;zg Tinh dau nghé
i X y z Tuong tic
KTz 15 6 22 +
TBF 21 29 +
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Hinh 3. Hiéu qud phai hop khang ndm M. gypseum cua tinh ddu nghé va céc chdt thi

Bang 5. Hiéu qud phai hop khang nam T. rubrum cua tinh dau nghé va chdt thi

Bén kinh vong khang nim (mm)

gt?(‘?:itr::g Tinh diu ngh¢
. z Twong tac
KTZ 35 n
TBF 39 +

Hinh 4. Hiéu qud phaoi hop khang ndm T. rubrum cua tinh dau nghé va cac chat thi
Két qua cho thay c6 su phoi hop khéng nam da gira tinh dau ngh¢ va ketoconazol va terbinafin
do c6 the quan sat thay co cau noi gitra 2 vong khang nam. Tur do, nghién ctu tiep tuc xac dinh ty 1€
phoi hop gitra tinh dau nghé va cac chat khang nam bang phuong phap pha loang theo hinh ban co.

3.3. Két qud xdc dinh ty 12 phéi hep cia tinh dau nghé (TD Ngh¢) va cac chat khang nam
(Chat KN) bang phwong phdp pha lodng theo hinh ban co

Két qua cho thiy tinh diu nghé lam ting tac dung khang ndm cua ketoconazol va terbinafin
trén tat ca cac chung nam ddi chiéu, nong d¢ tac dong cua tinh dau nghé va KTZ, TBF déu giam
tir ¥ dén Y% so véi MIC riéng lé. Két qua dugc trinh bay ¢ Bang 6, Hinh 5-6 ddi véi T.
mentagrophytes; Bang 7, Hinh 7-8 d6i véi M. gypseum va Bang 8, Hinh 9-10 d6i vai T. rubrum.

Tinh diu ngh@ (ul/ml)
125 | 0.63 | 031 | 0.16 | 0.08 | 0.04 | 0.02 | 0.01 | 0.005 | Am | Dwong
- + + + + + + + + - +

64 - - - - - - - - - - - +
. 32 - - - - - - - - - - - +
] PR Z Z Z Z R R B - z
£ 16 +
= -
= 8 + - - - + + + + + - +
| PH1
S - - - -
2 4 + + + + + + + +
2 -

2 + - - + + + + + + - +

PH2
1 + - - + + + + + + + - +
PH3
Chi thich: (+) ndm moc (-) nim khéng moc

Hinh 5. Két qua phdi hop khang ndm T. mentagrophytes cia tinh dau nghé va ketoconazol
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Tinh diu nghé (ul/ml)
125 | 0.63 | 0.31 | 0.16 | 0.08 [ 0.04 | 0.02 | 0.01 | 0.005 | Am | Dwong
- + + + + + + + + - +
0.25 - - - - - - - - - - - +
@ 0.13 - - - - - - - - - - - +
g 0.063 + - - - + + + + + + - +
= PH1
o
8 0.031 =+ = = “+ + + —+ + + + - +
E 0.016 + - - + + + + + + + - +
0.008 -+ - - -+ -+ + -+ -+ + + - +
0.004 + - - + + + + + + + - +
PH2
Chn thich: (+) ndm moc (-) ndm khéng moc

Hinh 6. Két qua phai hop khang nam T. mentagrophytes cua tinh dau nghé va terbinafin
Bang 6. Ty Ié phdi hop khang nam T. mentagrophytes cua tinh dau nghé va chat thi

Chatkhang MICriéng  MIC tinh Phdi hep o an
nAm lé diunghé ~ Ch&tKN _ TD Nghé FIC Tac dong
8 0,16 0,6 Cong luc
KTz 16 2 0,31 0,4 Cong luc
1,25 1 0,63 0,6 Cong luc
0,063 0,31 0,7 Cong luc
TBF 0,13 0,004 0,63 05 Cong hrc
Tinh diu nghé (ul/ml)
2.5 1.25 0.63 0.31 | 0.16 | 0.08 | 0.04 | 0.02 | 0.001 Am Duwong
- + + + + + + + + - +
64 - - - - - - - - - - - +
%‘ 32 - - - - - - - - - - - +
g 16 - - - - - -1 -] -1 - - - +
] 8 + - - - + | + | + | + | + + - +
g .
§ 4 + - - + + + + + + - +
z PH1
>
2 + - - + + + + + + + - +
1 + - B + + + + + + + - +
PH2
Chn thich: (+) ndm mgc (-) ndm khdéng moc

Hinh 7. Két qua phéi hop khang nam M. gypseum cua tinh dau nghé va ketoconazol

Tinh diu nghé (pl/ml)
2.5 125 [ 0.63]031]0.16]0.08]0.04]0.02] 0.01 | Am Dwong
- + |+ |+ |+ |+ ]+ + |+ - +
02s | - | - - [-T1-1-1-1-71-71-T1- +

E

B | 013 | + - + |+ |+ |+ |+ |+ |+ - +

2 PH

2

S 0063 + - + |+ |+ |+ |+ |+ |+ - +

=

S jooa| + [ -+ +]+]+]+]+]+]+7- +

@

B oloos| + | -+ |+ [+ + ]+ +]+] + ] - +
0.008 | + - + |+ |+ |+ |+ |+ O+ - +
0.004 | + - + |+ |+ |+ |+ |+ O+ - +
Chu thich:  (+) nim moc (=) nim khéng moc

Hinh 8. Két qua phai hop khang ndm M. gypseum cua tinh dau nghé va terbinafin
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Bang 7. Ty Ié phai hop khang nam M. gypseum cua tinh dau nghé va chat thi

y . % A . . A " Phdi hop . an
Chat khangnam  MICriénglé  MIC tinh dau nghé Ch&tKN _TD Nghé FIC Tacdong
4 0,63 0,5 Cong luc
KTZ 16 2,5 1 1,25 0,6 Cong luc
TBF 0,25 0,13 1,25 1 Cong luc
Tinh diu nghé (ul/ml)
5 2.5 1.25 0.63 0.31 0.16 | 0.08 | 0.04 0.02 Am Duong
- - + + + + + + -+ - +
16 - - - - - - - - - - - +
€ - - - - - - - - - - - +
35" _ _ _ - - _ - - - _ - +
E 2 + - - - - - + + + + - +
§ PH1
E 1 + - - - + + + + + “+ - +
PH2
0.5 + - - + + + + + + -+ - +
0.25 + - - + + + + + + -+ - -+
Ch thich: (+) nam moc (-) ndm khdéng moc

Hinh 9. Két qua phai hop khang nam T. rubrum cua tinh ddu nghé va ketoconazol

Tinh diu nghé (pl/ml)
5 | 25 | 1.25 | 0.63 | 031 | 0.16 | 0.08 | 0.04 | 0.02 | Am | Dwong
- - + + + + + + + - +
0.25 - - - - - - - - - - - +
e
= 0.13 + - - - - + + + + + - +
= PH
=
= 0.063 + - - + + + + + + + - +
=
= 0.031 + - - + + + + + + + - +
L
= 0.016 + - -+ -]+ ]+ + - +
0.008 + - - + + + + + + + - +
0.004 + - - + + + + + + + - +
Chu thich: (+) nam moc (-) ndm khong moc

Hinh 10. Két qua phai hop khang ndm T. rubrum cua tinh dau nghé va terbinafin
Bang 8. Ty I¢é phai hop khang nam T. rubrum cua tinh dau nghé va chat thi

R , P . . N R Phéi hop (o
Chat khdng nam  MIC riénglé  MIC tinh dau nghé ChAtKN _ TD Nghé FIC Tac dong
2 0,31 0,6 Cong luc
KTz 4 2,5 1 1,25 0,8 Cong luc
TBF 0,25 0,13 0,63 0,8  Cong luc

4. Két luan

Trong nghién ctru cua ching toi, tinh dau nghé co hoat tinh tt trén cac chung nim da dbi
chiéu va van giit duoc hoat tinh trén cac chang nam ly trich tu 1am sang véi MIC tir 0,63-1,25
ul/ml. Ngoai ra, tinh dau nghé ciing 1am ting hoat tinh khdng nim da cua céc chat khang nim hoa
hoc dang dugc sir dung la ketoconazol va terbinafin, 1am giam MIC cua céc chét nay tir 2-4 lan
50 V6i vigc sir dung riéng l¢. Tinh dau ngh¢ thu duoc & nghién ctru ndy cho tac dong khang nam
tuwong duorng véi tinh dau tir Thai Lan hoac An Po. Tir cac két qua thu duoc, phdi hop tinh dau
nghé va cac chét khang nam c6 thé ing dung bao ché thudc dung ngoai tri nAm da.
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