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ABSTRACT

Objective: To evaluate the antifungal activity of ethyl p-methoxycinnamate isolated from
Kaempferia galanga L. against Fluconazole-sensitive and Fluconazole-resistant Candida
albicans strains, thereby exploring its potential application in community healthcare.

Methods: The ethyl p-methoxycinnamate compound was isolated and structurally
elucidated using nuclear magnetic resonance (1H—NMR, 13C—NMR) spectroscopy.
6 Candida albicans strains (2 Fluconazole-sensitive: C.albicans 93, C.albicans 97;
and 4 Fluconazole-resistant: C.albicans 2, C.albicans 28, C.albicans 111, C.albicans
117) were tested for antifungal activity using a modified EUCAST method, with ethyl
p-methoxycinnamate concentrations ranging from 3-300 pM and Fluconazole
concentrations from 1-100 pM. IC,, values were determined from three independent
experiments.

Results: Fluconazole exhibited ICg, values of 0.16-0.21 uM for sensitive strains and > 100
MM for resistant strains. ethyl p-methoxycinnamate showed IC,, values of 90.1-105.3 pM
for 2 sensitive strains and 1 resistant strain (C.albicans 2), but no measurable IC, for the
other 3 resistant strains within the tested concentration range.

Conclusion: Ethyl p-methoxycinnamate demonstrated inhibitory effects on certain
Fluconazole-sensitive and Fluconazole-resistant C. albicans strains, though its potency
remains limited. These findings suggest further studies on its mechanism of action and
structural optimization to enhance activity, with a view toward developing antifungal
preparations from medicinal plant sources.

Keywords: Ethyl p-methoxycinnamate, EPMC, Candida albicans, antifungal, Fluconazole
resistance, Kaempferia galanga.
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TIEM NANG KHANG NAM CANDIDA ALBICANS CUA HO'P CHAT ETHYL
P-METHOXYCINNAMATE TU CAY DIA LIEN (KAEMPFERIA GALANGA L.):
PINH HUGO'NG U’'NG DUNG TRONG CHAM SOC SU’'C KHOE CONG PONG
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ABSTRACT

Muc tiéu: Nghién clu danh gid hoat tinh khang ndm cla hgp chét ethyl
p-methoxycinnamate phan lap tir cay Dia lién (Kaempferia galanga L.) d6i vGi cac ching
Candida albicans nhay cam va khang Fluconazol, nham dinh hudng kha nang (ng dung
trong cham séc suc khoe cong dong.

Phuong phap: Hop chat ethyl p-methoxycinnamate dugc phan lap tir than ré Dia lién va
xac dinh cau tric bang phd cong hudng tir hat nhan ("H-NMR, "*C-NMR). 6 chting Candida
albicans (2 nhay cam: CA93, CA97; 4 khang Fluconazol: C.albicans 2, C.albicans 28,
C.albicans 111, C.albicans 117) dugc th&r nghiém hoat tinh khang ndm theo phuong phap
EUCAST stra ddi. Cac dai néng dd dugc khao sat gom: ethyl p-methoxycinnamate 3-300
MM, Fluconazol 1-100 pM. Gia trj IC,, dugc xac dinh tu 3 thi nghiém déc ap.

Két qua: Fluconazol cé IC,, khodng 0,16-0,21 uM trén cac chung nhay cam va > 100 uM
trén cac chung khang. ethyl p-methoxycinnamate c6 I1C, khoang 90,1-105,3 pM trén 2
chung nhay cdm va 1 ching khang (C.albicans 2), nhung khéng xac dinh dugc IC,, trén 3
chung khang con lai trong khoang néng dé th& nghiém.

Két luan: Ethyl p-methoxycinnamate thé hién kha ndng 'c ché mét s chung C.albicans
nhay cdm va khang Fluconazol, nhung hiéu luc con han ché. K&t qua goi md hudng nghién
clu cochétac dungva téi uwu hdéa cautric ethyl p-methoxycinnamate nham nang cao hoat
tinh, hudng tdi phéat trién ché phdm khang ndm ngudn géc dugc liéu.

T khéa: Ethyl p-methoxycinnamate, EPMC, Candida albicans, khang nam, khang
Fluconazol, cay Pia lién.

1. DAT VAN PE

Nhiém nam do Candida spp., dic biét |4 Candida
albicans, dang trd thanh mot thach thdc nghiém
trong d6i vdi stiic khde cong dong. Tinh trang nay
cang trd nén nghiém trong han trong bdi canh gia
tang cac trudng hop suy gidm mién dich va viéc s
dung khang sinh phé réng kéo dai [1]. C.albicans
& loai ndm co hdi chiém ty l& cao nhat trong céc
trudng hop nhiém ndm toan than, cé kha nang xam
nhap vao mau va gay nhiém nam huyét véi ty 1& tor
vong dao dong tir 40-67% tuy theo déi tugng bénh
nhén va diéu kién cham soc y té. Théng ké cho thay
khodng 70% cac trudng hop sdc nhiém trung huyét
do ndm lién quan dén C.albicans, trong khi khoang
30% con lai do cac loai Candida khac gay ra [2].

*Tac gia lién hé

Hién nay, diéu tri nhiém ndm van dua trén cadc nhém
thuéc kinh dién nhu polyen, azol, allylamin, fluoro-
pyrimidin va echinocandin. Cg ché tac dong chu
yéu la trc ché sinh téng hgp ergosterol, pha huly cau
tric mang hoac thanh t& bao ndm, hoadc (c ché qua
trinh sao chép vat liéu di truyén. Tuy nhién, hiéu qua
diéu tri C.albicans dang bi de doa bdi sy gia tang cac
ching khang thuéc, dac biét la khang azol - nhém
thuéc phé bién nhat. Viéc str dung azol kéo dai, lidu
khéng hgp ly, hoac trén bénh nhan suy gidm mién
dich da thic day qua trinh chon loc tu nhién, dan
dén cac ca ché khang thudc phirc tap nhu tédng hoat
tinh bom tdngthudc, bién ddi enzym dich (lanosterol
14a-demethylase), va thay déi tinh thd&m mang.
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Nhirng yéu té nay lam gidm hiéu qua diéu tri, kéo
dai thoi gian nam vién, tang ty L& tai phat va ti vong,
dong thoi gia tang chi phi va ganh nang kinh té - xa
hoi [3].

Trudc thyc trang doé, viéc tim ki€m cac hgp chat
khang ndm mdi, dac biét t&r ngudn géc tu nhién,
hiéu lyc tot va it doc tinh, la nhu cau cap thiét. Trong
xu hudng nay, cay Dia lién (Kaempferia galanga L.,
ho GUng - Zingiberaceae) da thu hdt sy quan tadm
nhd& céc tac dung chdng viém, khang khuan, chéng
oxy héa va tiem nang khang ndm da dugc ghi nhén
budc dau. Ethyl p-methoxycinnamate (EPMC) -
mét dan xuéat cinnamat chiém ty & cao trong tinh
dau va cao chiét Dja lién - dudc xem la hoat chat
chinh quyét dinh nhiéu tac dung sinh hoc cua loai
nay. Mot s6 nghién cttu ban dau cho thdy EPMC
c6 hoat tinh khang vi sinh vat, bao gom mét sé loai
ndm men, nhung bang ching hé théng, d&c biéttrén
C.albicans khang Fluconazol, con han ché [4-5].

TU thuc tién d6, nghién ciiu nay dugc tién hanh
nham danh gia hoat tinh khang nd&m ctia EPMC phén
lap tir cay Dia lién doi vGi 6 ching C.albicans, gom 2
chung nhay cam va 4 chung khang Fluconazol. Két
qua sé cung cap thém bang ching khoa hoc vé tiem
nang khang nam ctia EPMC, gép phan dinh hudng
phat trién cac ché pham dugc liéu trong du phong
va ho trg diéu tri nhiém ndm & cong dong, dac biét
trong bdi canh khang thuéc gia tang.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

- Nguyén liéu thuc vat: ci Dia lien (Kaempferia
galanga L.) dugc mua tai Bac Giang, Viét Nam. Mau
dugc lam sach, sdy khd & nhiét do < 50°C, nghién
thanh b6t min, bao quan trong bao kin, nai kho rao,
tranh anh sang cho dén khi st dung. Viéc xac dinh
loai dugc thuc hién dua trén dac diém hinh thai va
déi chiéu vdi tai liéu thuc vat hoc chuén.

- Héa chéat va dung moi: ethanol tuyét doi, n-hexan,
ethyl acetat, methanol, silica gel (Merck), thudc thir
TLC, dimethyl sulfoxide (DMSO), Fluconazol chuén
(Sigma-Aldrich), cung cac hda chét phan tich khac
dat do tinh khiét = 99%.

- Chuing vi sinh vat: 6 chang C.albicans (2 chiing
nhay cam va 4 ching khang Fluconazol) duwgc nudi
céy va bao quan tai phong thi nghiém Trung tdm
Nghién clru va Chuyén giao Cong nghé Dugc, Trudng
Cao dang Y Dugc Phu Tho.

2.2. Phan lap hgp chat EPMC

Bot Pia lien dugc chiét xudt bang ethanol 96%
theo phuong phap ngadm lac nhiéu lan, cé6 quay
chan khéng thu cao téng. Cao dugc phan doan
bang n-hexan, ethyl acetat va methanol. Phan
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doan n-hexan dugc tinh ché bang sac ky cét silica
gel, rira gidi bang hdn hgp dung méi n-hexan:ethyl
acetat theo gradient tang dan, thu cac phan doan
chita hgp chat tinh khiét xac dinh bang sac ky l&p
mong (TLC). Hgp chat EPMC thu dugc kiém tra do
tinh khiét bang HPLC va xac nhan cau tric bang phd
cOng hudng tir hat nhan (1H-NMR, 13C-NMR).

2.3. Xac dinh néng dé (rc ché t8i thi€u (MIC) va IC,,

Hoat tinh khang C.albicans ctia EPMC dugc danh
gia theo phuong phap EUCAST cai bién [6]. 6 chung
C. albicans gém 2 ching nhay cam (C.albicans
93, C.albicans 97) va 4 ching khang Fluconazol
(C.albicans 2, C.albicans 28, C.albicans 111,
C.albicans 117) dugc nubdi cdy trén moi truong
Sabouraud Dextrose Agar (SDA) & 37°C trong 24 gido.
Huyén dich ndm dugc diéu chinh dén 0,5 McFarland
(~1-5 x 10° CFU/mL), sau d6 pha loang bang moi
truong RPMI 1640 (2% glucose, dém MOPS 0,0165
M, pH 7,0) dé dat 0,5-2,5 x 10° CFU/mL.

EPMC va Fluconazol dugc hoa tan trong
dimethylsulfoxide (DMSO) tao dung dich géc lan
lwgt 30 mM va 10 mM, sau dé pha lodng bang méi
truding RPMI 1640 dé thu cac ndong do thr nghiém:
EPMC (3, 30, 300 pM) va Fluconazol (1, 10, 100 pM).
Mbi giéng clia phién vi chuan 96 giéng chira 100
uL dung dich chét thir va 100 pL huyén dich nam.
Fluconazol va DMSO lan lugt dugce st dung lam doi
ching duong va doi chirng am.

Céc phién dugc U § 35°C trong 48 gid. MIC dugc
xac dinh la nbng do thap nhat ('c ché hoan toan
sy phat trién quan sat dugc clia ndm. Dong thai,
phuong phép dinh lugng bé sung sl dung resazurin
dugc ap dung: sau 24 gid U, bé sung 10 plL resazurin
(700 pM) vao mbi giéng va tiép tuc i & 37°C trong
3 gio. Resazurin (mau xanh) bi khir thanh resorufin
(mau hong, huynh quang) bdi té bao song; cudng do
huynh quang dugc do tai Ahdp thu =550 nm va Aphat
xa =590 nm bang may quang phé huynh quang.

Gia tri IC,, dugc tinh tir ty L& trc ché sinh trudng qua
3 thi nghiém doc lap, so sanh vdi Fluconazol, bang
phan mém TableCurve 2DvA4.

2.4. X ly s6 liu

Céc thinghiém dugc tién hanh doc lap 3 lan. Két qua
dudgc biéu thi duédi dang trung binh = dé léch chuan
(X = SD). Phan tich théng ké sir dung kiém dinh
ANOVA moét yéu t6; p < 0,05 dugc coi la co y nghia
thong ké.

3. KET QUA NGHIEN cUU
3.1. Phan lap va xac dinh cau tric EPMC

Bot cu Dia lién thu hai tai tinh Bac Giang dugc chiét
xuét bang ethanol 96% theo phuong phap ngam
l&c nhiéu [An. Dich chiét thu dugc dem cé quay
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chan khong dé thu cao téng, sau dé ti€n hanh phan
doan tuan ty bang n-hexan, ethyl acetat va meth-
anol. Phan doan n-hexan ti€p tuc dugc tinh ché
bang séc ky cot silica gel, rira giai véi hé dung méi
n-hexan:ethyl acetat theo gradient tang dan. Céc
phan doan thu dugc dugc theo ddi bang sac ky lGp
mong (TLC) nham xac dinh phan doan cha hop
chat tinh khiét.

Hgp chat thu dugc tir qua trinh tinh ché c6 dang
tinh thé mau tréng, hiéu suat 1,25% so v&i nguyén
liéu khd. Phan tich bAng HPLC cho thay dé tinh khiét
dat 98,7%. Hgp chéat c6 nhiét dé nong chay 48-49°C
va gia tri Rf = 0,74 trong hé dung méi n-hexan/ethyl
acetat(8:2). TH-NMR (3, ppm, DMS0O-d,): 67,62 (1H,
d,)J=15,5Hz,H-2),7,44 (2H, d, ) =9,0 Hz, H-6, H-8),
6,88 (2H, d,J=9,0Hz, H-5, H-9),6,30 (1H,d, J=15,5
Hz, H-3), 4,25 (2H, q, ) =7,5 Hz, CH,-1°), 3,79 (3H, s,
OCH,;)va 1,32 (3H, t, ) = 7,5 Hz, CH,-2’). 13C-NMR
(8, ppm, DMSO-d,): 56 167,3(C-1), 161,3(C-3), 144,2
(C-2),129,7 (C-6,C-8),127,2(C-7),114,3(C-5,C-9),
60,2 (C-1°), 55,3 (OCH,-7) va 14,3 (CH,-2’).
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Hinh 1. Ph& 'H-NMR (A),
13C-NMR (B) ctia hop chat EPMC

3.2.Hoattinh khang ndm ctiia EPMC trén cac ching
C.albicans

Hoat tinh khang ndm cla hgp chat EPMC dudgc
S0 sanh vdi thuéc chuan Fluconazol trén 6 chlng
C.albicans(C.albicans93,C.albicans97,C.albicans
2, C.albicans 28, C.albicans 111, C.albicans 117).
K&t qua trinh bay tai bang 1.

Bang 1. Tac dung khang nam (IC4,, uM) cta EPMC
va Fluconazol trén cac chuing C.albicans

Chat
ICy, (M)

Caalbi- | Calbi- | o . | Calbi- | C.albi- | C.albi-
cans cans CénS 2 cans cans cans
93 97 28 | 111 | 117
EPMC

93,2+ | 105,3 | 90,1 +

13,2 | 145 | 11,3 | ~300 | >300 | >300
Fluconazol

061571 0621111 >100 | >100 | >100 | >100

*: Nong do trc ché 50% su’ phat trién ndm (a trung
binh cta 3 thao téc doc lap va ndm trong pham vi =
15% SD. IC50 duoc xac dinh bang phdn mém
TableCurve 2DvA4.

K&t qua xac dinh nong do (c ché téi thiéu (MIC) va
noéng do tc ché 50% (ICg,) cho thay xu huéng tuong
déng; do dd, trong phan trinh bay chi néu IC,, dé
thuan tién cho so sanh. Phan tich s6 liéu cho thay,
EPMC thé hién hoat tinh (rfc ché muc trung binh trén
3 ching C.albicans 93, C.albicans 97 va C.albicans
2, véi gia tri IC,, dao déng tir 90,1-105,3 pM. Trén
3 ching con lai (C.albicans 28, C.albicans 111 va
C.albicans 117), gia tri IC4, vugt qua 300 pM, cho
théy hoat tinh khang ndm y&u ho&c khong dang ké.

Fluconazol cho thay hiéu luc rat manh trén 2 ching
C.albicans 93 va C.albicans 97 (IC5, < 0,21 pM),
nhung hau nhu khong co tac dung trén 4 chang con
lai (IC5, >100 pM), phdn anh su hién dién cta céac
chiing khang thudc.

4. BAN LUAN

Quy trinh chiét tach va tinh ché tlr ci Dia lién
(Kaempferia galanga L.) trong nghién clu nay da
phan lap thanh cong hgp chat EPMC vdi hiéu suéat
1,25% tinh theo nguyén liéu kho va do tinh khiét
98,7%. Phan tich phé "H-NMR, "*C-NMR va MS cho
th&y cac tin hiéu dac trung trung khdp voi dir liéu da
dugc béo céo trudc day, qua dé khang dinh cau tric
hoa hoc clia hgp chat [7-8]. Hiéu suét 1,25% dugc
xem la tuong déi cao so véi nhiéu hgp chat ty nhién
khac, cho thay Dia lién la ngudn nguyén liéu doi dao
dé khai thac EPMC. Y nghia cutia két qua nay khong
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chi ndm & khia canh khoa hoc ma con goi md tiém
nang phat trién EPMC thanh san phdm ng dung &
quy mbd céng nghiép, dua trén ngudn dugc liéu sdn
c6 trong nudc. Diéu nay déng thdi khang dinh tinh
kha thi v& mat kinh té& va thuc tién trong viéc nghién
cltu, phat trién va san xuat cac ché phdm cham séc
strc khde c6 ngudn goc dugc lidu.

Vé hoattinh sinh hoc, EPMC trc ché & murc trung binh
trén 3 chung C.albicans (C.albicans 93, C.albicans
97 va C.albicans 2) vdi IC,, dao dong tur 90,1-105,3
pUM. Hiéu luc nay thdp hon so vdi Fluconazol trén
cac chdng nhay cam, nhung dang chu y la EPMC
van duy tri tdc dung trén ching C.albicans 2 khang
Fluconazol. Trong khi dé, & 3 ching khang khac
(C.albicans 28, C.albicans 111 va C.albicans 117),
EPMC khéng dat dugc mitc 'c ché 50% trong khoang
noéng dé khao sat (> 300 uM), cho thay phd tac dung
con han ché. Két qua nay gagi y su khac biét vé cao
ché& khang Fluconazol gitra céc chang. C6 thé co
ché khéang & C.albicans 2 khéng anh hudng dén con
dudngtac déng clia EPMC, trong khi co ché khang &
C.albicans 28, C.albicans 111 va C.albicans 117 lai
ldm gidm hiéu qua clia hgp chéat. Cac co ché khang
azol phé bién da dugc mo ta gom: dot bién gen
ERG11 lam thay déi dich tac dong, tang biéu hién
bom téng thuéc, bién ddi thanh phan mang té bao
hoac hinh thanh biofilm bao vé [9-10].

Piém mdi clia nghién cru la lan dau tién chirng minh
EPMC phan lap tir Dia lién Viét Nam van duy tri hoat
tinh trén chuing C.albicans khang Fluconazol - mét
van dé dang dugc quan tam trong kiém soat nhiém
ndm bénh vién. K&t qua nay khéng chi ma rong dir
liéu vé da dang ngudn nguyén liéu EPMC ma con
khang dinh gia tri cha duoc liéu ndi dia trong dinh
hudng phat trién thudc khang ndm mdi. Tuy nhién,
nghién cttu nay van ton tai mot s6 han ché: sé lugng
chung th&r nghiém con it, chwva mad rong khao sat
sang cac loai Candida khac; chua tién hanh danh
gia doc tinh trén té€ bao va th nghiém hoat tinh in
vivo; dong thoi co ché tac dung chi tiét ciia EPMC
van chua dugc lam ré. Do dé, cac nghién clu tiép
theo can bé sung céc ndi dung ndy nham cung cd va
khang dinh gia tri ’ng dung tiém nang ctia hop chat.

5. KET LUAN

Nghién cttu da phan lap thanh cong hgp chat EPMC
tUr cu Dia lién thu hai tai B4c Giang, v6i hiéu suét
1,25% (tinh theo nguyén liéu kho) va dé tinh khiét
dat 98,7%. C4&u truc hoa hoc ctia EPMC dugc xac
nhan thong qua phan tich phé '"H-NMR va "*C-NMR.
K&t qua thl* nghiém cho thdy EPMC cé hoat tinh
khang ndm & muc trung binh déi v&i mot s6 chiing
C.albicans, dang chu y a van duy tri tac dung trén
chiing khang Fluconazol. Tuy nhién, phd tac dung
con hep va hiéu lyc chua cao. Nhirng phat hién nay
tao co s& cho cac nghién clu tiép theo nham lam
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ré co ché tac dung, déng thoi tim ki€ém giai phap
nang cao hoat tinh, chang han théng qua bién déi
cautric hda hoc hoac phéi hgp vdi cac thude khang
nam hién co.
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