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Coptosapelta flavescens Korth. Rubiaceae (CF) was reported as a potential
herbal with various biological activities, especially antimicrobial activity. To
provide more scientific information, this research was conducted to evaluate
the antimicrobial activity in vitro of this herbal. CF’s crude extract was
collected in Ninh Thuan province in March 2021. Fraction extracts were
prepared by partitioning method with solvents of increasing polarity,
including n-hexane, chloroform, dichloromethane, ethyl acetate, and
methanol. Their antimicrobial activities were determined by agar disc
diffusion and agar dilution method. The n- hexane and methanol extracts
showed no inhibitory effect on all tested microorganisms. The chloroform
and dichloromethane extracts exhibited weak antibacterial activities, against
tested Gram-positive bacteria. It was interesting when the ethyl acetate
extract resisted all tested microorganisms. In particular, in tested
microorganisms, the ethyl acetate extract inhibited the growth of S. aureus
ATCC 25923 strongest with MIC of 0.512 mg/mL and diameter of inhibition
zone of 22.67 mm. Because S. aureus is a popular agent that causes skin and
soft tissue infections, the extract will be a potential active ingredient for
developing some preparations for the treatment of tissue infection.
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Day khai (Coptosapelta flavescens Korth. Rubiaceae) la mét duge liéu quy
hiém, giau tiém nang véi cac tac dung sinh hoc khac nhau, trong d6 c¢6 kha
nang khang vi sinh vat. Vi muc dich cung cap thém co so khoa hoc, nghién
cuu thyc hién khao sét hoat tinh khang vi sinh vat in vitro ciia cic phan doan
Cao khai Coptosapelta flavescens Korth. (Rubiaceae family). Sir dung Cao
khai thu thap tai tinh Ninh Thuan vao thang 03/2021 dé chiét xuat cac cao
phéan doan Véi cac dung méi c6 do phan cuc tang dan, bao gdm n —hexan,
chloroform, dichloromethan, ethyl acetat va methanol. Panh gia hiéu qua
khang vi sinh vat caa cao phan doan bing phuong phap khuéch tan dia
thach dua vao duong kinh ving tic ché (mm) va sir dung phuong phap pha
lodng trong méi trudng thach dé xac dinh gia tri ndng do tdi thiéu tc ché vi
sinh vat (MIC) cua cao tiém ning. Két qua thu duoc cho thdy, cao n hexan
va cao methnol khong thé hién hoat tinh khéng vi sinh vat. Cao chloroform
va cao dichloromethan thé hién hoat tinh khang khuan yéu, chu yéu tac dong
trén chung vi khuan Gram duong. Cao ethyl acetat c6 kha nang khang t6t
trén 6 chang vi sinh vét thir nghiém. Dac biét, cao ethyl acetat khang tot trén
vi khuan S. aureus ATCC 25923 — tac nhan thudng dugc phan lap trong céc
6 nhiém tring da, md mém véi gié tri MIC dat 0,512 mg/mL va duong kinh
viing tic ché 1a 22,67 mm. Két qua nghién ciu tao tién dé dé phét trién cac
dang bao ché dung ngoai dé rira vét thuong nhidm triing.
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1. Giéi thiéu

Theo xu hudng hién dai, viéc phat trién cac thudc cd ngudn gdc tir thién nhién dang ngay cang
dugc chu trong. Day khai (Coptosapelta flavescens Korth. (Rubiaceae family)) von la loai cay
dic hitu, giau tiém nang, dugc sir dung lau doi thong qua céc bai thudc ¢ truyén, chira cam cim,
diéu tri gout... [1], [2]. Hién nay, Day khai va cao kho tr Déy khai (thuong duoc goi la “Cao
khai”) ¢ tinh Ninh Thuan dugc xem la mot ngudn tai nguyén quy gia, voi nhiéu cong dung khéc
nhau nhu khang viém [3], [4], gidm dau [5], gidn mach [6], gian phé quan [7]. Bén canh do, theo
kinh nghiém dan gian, nguoi dong bao Re & Pong Nam Bo sir dung nudc sic ré Khai dé rira vét
thwong phan mém, nham han ché nhidm tring, gitp vét thuong sach mu, mau 1én da non [8].
Nam 2014, Wipapan K. va cong sy di phan 1ap 4 dan chat anthraquinon va 1 dan chat
naptoquinon tir dich chiét aceton cua ré C. flavences va ching minh kha ning khang khuan trén
MSSA va MRSA — céc vi khuan thuong dugc phan 1ap trong cac 6 nhidm trang da, md mém [9].
Tir d6 cho thay, Day khai c6 tiém ning khang khuan va lam lanh vét thuong. Tuy nhién, hién
nay, & Viét Nam van chua c6 cong trinh nghién cttu vé hoat tinh khang vi sinh vat cia Day khai.
Do d6, nghién ciru tién hanh khao sat hoat tinh khang vi sinh vat cia cac phan doan Cao khai
nham ching minh hoat tinh khang vi sinh vat va danh gia tiém nang sir dung Cao khai trong hd
trg diéu tri nhidm tring da, mdé mém, 1am lanh vét thuong.

2. Poi twong va phwong phap nghién ciru
2.1. Nguyén vit li¢u
2.1.1. Mdu thir

Cao khai duoc thu thap tai tinh Ninh Thuan vao thang 03/2021.

Cao khai dwoc san xuat nhu sau: Sau khi thu hai ddy khai tién hanh loai bo 14 thira, xir Iy so
bo va cét thanh doan nho, rdi dwa vao quy trinh nau cao. Cao dugc nau 03 lan véi nuéc si
(khoang 100°C trong 48 tiéng/1 lan). Tiép dén gop dich chiét va c6 dic dén khi dat do sanh phi
hop (theo kinh nghiém trong qué trinh thyc hién). Sau ciing, d6 cao da c6 vao khuon duoc goi la
Cao khai. Cao s& mau nau den, c6 mui thom dic trung, vi hoi ding. Sau khi thu mua, d6 4m Cao
khai la 11,48%, dugc phén loai cao dac [10], bao quan & -20°C trudc khi thir nghiém.

Hinh anh than Day khai va san pham Cao kha1 du'GC thé hién ¢ Hinh 1.

(@) (b) ©
Hinh 1. Hinh dnh than DAy khai va san phdm Cao khai
(a) Than Day khai Coptosapelta flavescens Korth.; (b) san pham Cao khai thu thép tgi tinh Ninh Thudn;
(c) bét Cao Khai sau khi nghién min

2.1.2. Vi sinh vdt thir nghiém

Staphylococcus aureus ATCC 25923

Methicillin resistant Staphylococcus areus (MRSA) ATCC 33591
Escherichia coli ATCC 25922

Streptococus pyogens ACTT 4111

Pseudomonas aeruginose ATCC 27853

Candida albicans ATCC 10231.
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Cac vi §inh vat duoc cung cap boi Bo moén Vi sinh — ky sinh triing, Khoa Duoc, Pai hoc
Nguyén Tat Thanh.

2.2. Phwong phap nghién curu
2.2.1. Chiét xudt cao phdn doan tir Cao khai toan phan

Quy trinh chiét xuat cao phan doan tir cao toan phan nhu sau:

Cao toan phan duogc tai hoa tan vao nudc vai ti I¢ cao toan phan — nudc (1:10), thu duoc dich.
Dich nay duoc lac phan bé riéng ré vai cac dung moi (ti I¢ dich — dung méi (1:1)) c6 @6 phan cuc
tang dan gdm n - hexan, chloroform, dichloromethan, ethylacetat, methanol, sau d6 bay hoi dung

moéi dé thu dugce cac cao phan doan twong (ng, duoc dat tén 14 cao n- hexan, cao chloroform, cao
dichloromethan, cao ethyl acetat, cao methanol (Hinh 2).

Cao toan phan (1:10)

\4

Ldc véi n - hexan Cao n - hexan

\ 4

Dich nurée

v

Ldc véi chloroform Cao Chloroform

v

Dich nuéc

v

Ldc véi dichloromethan Cao Dichloromethan

\ 4

Dich nué6c

v

Ldc véi ethyl acetat Cao Etvlacetat

Dich nué6c

\ 4

\4

Ldc véi methanol

Cao Methanol

\4

Dich nu6c

Hinh 2. Quy trinh chiét cao phén doan

Céc cao ndy s& duoc danh gia hoat tinh khang mot s6 vi sinh vat gay nhiém tring mo mém
ngoai da in vitro nham lya chon cao phan doan c6 hoat tinh khang vi sinh vat tot nhat.
2.2.2. Xdc dinh hoat tinh khang vi sinh vdt bang phwong phdp khuéch tin dia

Muc tiéu: Danh gia ving ¢ ché trén cac vi sinh vat thir nghiém ciia cac phan doan bang
phuong phap khuéch tan dia [11]. i .

Mau thir: Cac cao phén doan dugc hoa tan vao trong dung méi tuong (mg dé dat nong do 1
mg/mL so véi mau chiing am (dung mai hoa tan cac cao phan doan).

Vi sinh vdt thez nghiém: Vi khuan S. aureus, MRSA, E. coli, P. aeruginosa dugc phan lap trén
mdi truong MHA (Mueller Hinton Agar); S. pyogenes dugc phan Iap trén moi truong BHI (u &

37°C trong 24 gid. Liy 3 —5 khuan lac riéng ré phan tan trong dung dich NaCl 0,85% bé sung
0,05% tween 80, sao cho mat do vi khuan dat khoang 1 — 2 x 108 CFU/ ml (ODeoo nm tir 0,08 —
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0,12). Nam men C. albicans dugc phan lap trong méi trudng SDA (Sabauraud Dextrose Agar)
trong vong 48 gio & 37°C. Sau do, lay 3 — 5 khém nam phan tan trong dung dich NaCl 0,85% bo
sung 0,05% tween 80 sao cho mat d6 vi ndm khoang 10° CFU/mL (ODszo nm tir 0,08 — 0,12).

Tién hanh: Dung que bong vo tring trai déu huyén dich vi sinh vat 18n bé mat méi truong thir
nghiém. Pat dia gidy vo tring da tim 20 pL chét thir (cao phan doan nong d6 1 mg/ml). U céc
dia thach ¢ 37°C trong 24 gio ddi véi vi khuan va 48 gio d6i véi nim men. Ghi nhan duong kinh
vong tc ché (mm) va lap lai 3 lan dé 13y gi4 tri trung binh. Tir d6, lva chon phan doan c6 dudng
kinh vong wc ché cao nhat dé thuc hién thir nghiém xac dinh MIC.

2.2.3. Xdc dinh nong @ toi thiéu irc ché vi sinh vt (MIC)

Muc tiéu: Xac dinh ndng d6 téi thiéu tc ché vi sinh vat (MIC) caa cao phan doan tiém ning
bang phuong phap pha lodng trong méi truong thach theo hinh ban co [12].

Maéi truong thir nghiém: MHA d6i vé6i vi khuan (S. aureus, MRSA, E. coli, P. aeruginosa),
BHI dbi véi vi khuan S. pyogenes va MHA + 2% glucose dbi vai C. albicans ATCC 10231.

Vi sinh vat duoc chuan bi nhu muc 2.2.2.

Tién hanh: Cao phan doan dugc pha lodng lién tuc véi méi truong thir nghiém véi nong do
giam dan theo liy thira bac 2 trong dia 96 giéng. Céy vi khuan thir nghiém (vi khuan 10* CFU, vi
nam C. albicans 10% CFU) I&n bé mit thach [13]. U cac dia thach ¢ diéu kién thich hop: vi khuan
37°C/24 gid, vi nam 37°C/48 gid va ghi nhan gia tri MIC. Lap lai 3 lan dé lay gia tri trung binh.

3. Két qua va ban luan
3.1. Chiét xudt cao phén doan tir Cao khai toan phan

Khéi Iwgng va hiéu suat chiét cac cao phan doan duoc thé hién ¢ Bang 1.
Bang 1. Khéi liong cdc phin doan

Cao Cao Cao Cao Cao
n - hexan chloroform dichloromethan Ethylacetat methanol
Khéi lugng (g) 0,01 0,019 0,0252 0,0527 0,3995
Mau sic Vang nau Vang nau Vang nau Vang nau Vang nau
Hiéu suét chiét (%) 0,50% 0,95% 1,26% 2,64% 19,98%

Tir két qua bang 1 cho thy, cac cao phan doan thu duoc c6 hiéu suét chiét ting dan theo do
phan cyc ctia dung moi lan luot 1a 0,5% téi 19,98%. Nghién cuu st dung cac cao phan doan nay
dé danh gia hoat tinh khang khuan in vitro.

3.2. Ddnh gid hogt tinh khang vi sinh vt in vitro ciia cdc cao phén doan va Cao khai toan phan
3.2.1. Xdc dinh hoat tinh khang vi sinh vdt bang phirong phdp khuéch tan dia

Duong kl’r]h viing e ché cac vi sinh vat thir nghiém caa cac cao phan doan va Cao khai toan
phan dugc thé hién ¢ Bang 2 va Hinh 3.

Bang 2. Puong kinh viing i7c ché (mm) cua cac mau ther nghiém

Puwang kinh vong e ché vi khuan (mm) (Mean + SD)

N —hexan Chloroform Dichloromethan Ethyl acetat Methanol Chirng &m

S. aureus - 8,00+ 1,00 11,17+ 1,26 22,67 +0,29 - -
MRSA - 11,00 + 0,00 8,00 + 0,00 15,67 £ 0,58 - -
S.pyogens - 8,00 + 1,00 8,00+1,73 11,00 + 2,00 - -
P.aeruginosa - - - 8,00 + 0,50 - -
E. coli - - - 8,33 + 0,58 - -
C.albicans - - - 11,33 +1,04 - -
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P. aeruginosa E. coli C. albicans
Cha thich: (1) cao n — hexan, (2) cao chloroform (3) cao dichloromethan, (4) cao ethylacetat, (5) cao
) methanol, (6) chitng am
Hinh 3. Vung #c ché trén cac vi sinh vt thi nghiém cua cdc phdn doan

Nhan xét: Hoat tinh khang vi sinh vat ciia cac cao phan doan tai ndng d6 1 mg/mL:

e Mau chimg am la dung moi hoa tan twong ¢ing voi cac cao phan doan khong cho ving tc
ché. Biéu nay cho thay két qua thir nghiém khéng bi anh huéng boi cac dung mdi hoa tan.

e Cao n — hexan va cao methanol khdng cho viing tc ché, chiing té 2 cao nay khong c6 hoat
tinh, khong khang duoc 6 vi sinh vat thir nghiém

e Cao chloroform va cao dichloromethan thé hién hoat tinh khang vi sinh vt yéu, chu yéu tac
dong trén chung vi khuan gram dwong, khong ¢ ché sy phat trién cua vi khuan gram am va vi
nam. Cu thé, voi cao chloroform va cao dichloromethan c6 dwong kinh ving wc ché trén
S.aureus, MRSA, S.pyogenes lan lwot 12 8 mm, 11 mm, 8 mm va 11,17 mm, 8 mm, 8 mm.

e Cao ethyl acetat c6 kha nang khang ca 5 vi khuan va 1 vi nam véi duong kinh ving wc ché
lan Iuot 12 S. aureus 22,67 mm, MRSA 15,67 mm, S.pyogens 11 mm, P.aeruginosa 8 mm, E.coli
8,33 mm, C.albicans 11,33 mm. Phé khang khuan cua cao ethyl acetat tét hon trén nhom vi
khuan gram duong. Diém dic biét & day 1a cao ethyl acetat c6 kha ning khang tot nhat trén vi
khuan S. aureus va MRSA — 1a tic nh4n thudng dwoc phan lap trong cac 6 nhiém trang da, md
mém. Vi vay, nghién ctru lya chon phan doan ethyl acetat dé xac dinh gié tri MIC, danh gi4 tac
dong khang khuan in vivo.

3.2.2. Xdc dinh nong dg toi thiéu ke ché vi sinh vit (MIC) ciia cao ethyl acetat

Gia tri MIC cua phén doan ethyl acetat dugc xdc dinh bang phuong phép pha loang trong moi
truong thach véi nong do cao nhat 13 8,192 mg/mL. Thuc hién dong thoi mau ching 4m dia 12.
Hoat tinh khang S. aureus, P. aeruginosa, E. coli, MRSA cua cao ethyl acetat dugc minh hoa ¢
Bang 3 va Hinh 4, sir dung hdn hop dung méi hoa tan bao gdm DMSO 1%, PEG 400 2%, Tween
80 0,5% va mai treong thir nghiém MHA.
Bang 3. Xdc ginh MIC trén S. aureus, P. aeruginosa, E. coli, MRSA

ang d (mg/mL) 1 2 3 4 5 6 7 8 9 10 11 12
8,192 4,096 2,048 1,024 0512 0,256 0,128 0,064 0,032 0,016 0,008 0
Vi sinh vt

S. aureus - - - - + + + + + N n
P.aeruginosa - - - + + + + + + + - +
E. coli - - - + + + + + + + - +
MRSA - - - - - + + + + + - +

Cha thich: (-) Vi sinh vdt khong tang truong, (+) Vi sinh vdt tang truong
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11
Chu thich: (A) S.aureus, (B) P.aeruginosa, (C) E.coli, (D) MRSA
Hinh 4. Két qua MIC trén S. aureus, P. aeruginosa, E. coli, MRSA

Tir Bang 3 va Hinh 4 cho thay, dia s6 5 ¢6 ndng do mAu thir thap nhét ac ché sy phét trién cia
vi khuan gram duong S. aureus va MRSA. Tur d6, xac dinh gia tri MIC trén 2 vi khuan S. aureus
va MRSA cua phan doan ethyl acetat la 0,512 mg/mL. Mat khéc, dia s6 3 1a nong do thap nhat
cua mau thir uc ché su phat trién caa 2 vi khuan gram am P. aeruginosa va E. coli. Tur do, xac
dinh gia tri MIC cua phan doan ethyl acetat trén 2 vi khuan P. aeruginosa va E. coli la 2,048
mg/mL.

Hoat tinh khang khuan S. pyogens cua phan doan ethyl acetat dugc minh hoa ¢ Bang 4 va
Hinh 5, st dung hon hop dung mdéi hoa tan bao gom DMSO 1%, PEG 400 2%, Tween 80 0,5%
va moi truong thu nghiém BHI.

Bang 4. Xdc dinh MIC trén S. pyogens

dng d6 (mg/mL) 1 2 3 4 5 6 7 8 9 10 11 12
8,192 4,096 2,048 1,024 0,512 0,256 0,128 0,064 0,032 0,016 0,008 0
Vi sinh vt

S.pyogens - - - - - + + + + + ) +
Chu thich: (-) Vi sinh vdt khong tang truong, (+) vi sinh vdt tang trueng

Hinh 5. Két qua MIC cua S.pyogens

Tir Bang 4 va Hinh 5 cho thiy, dia s 5 12 ndng d6 thip nhat wc ché sy phat trién caa vi khuan
S. pyogens. Tt d6, nghién cuu xac dinh gié tri MIC 12 0,512 mg/mL.

Hoat tinh khdng nam C. albicans cua cao ethyl acetat duoc minh hoa & Bang 5 va Hinh 6, sir
dung hdn hop dung mdi hoa tan bao gdbm DMSO 1%, PEG 400 2%, Tween 80 0,5% va mi
truong thir nghiém MHA bd sung 2% glucose.

http://jst.tnu.edu.vn 390 Email: jst@tnu.edu.vn


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

TNU Journal of Science and Technology 228(01): 385 - 392

Bang 5. Xdc dinh MIC trén C. albicans

dng dp (mg/mL) 1 2 3 4 5 6 7 8 9 10 11 12
Vi sinh vat 8,192 4096 2048 1024 0512 0256 0,128 0,064 0,032 0016 0008 0

C.albicans = + + + + + + + + + B +

Cha thich: (-) Vi sinh vdt khéng tang truong, (+) vi sinh vt tang truong

Hinh 6. Két qua MIC cua C.albicans

Qua Bang 5 va Hinh 6 cho thdy, dia s 2 dén s6 10 déu c6 vi nim moc va ting trudng. Pia sb
1 khong c6 hién tuong vi nim C. albicans moc. Tir d6, nghién ciru xac dinh gia tri MIC cia cao
ethyl acetat trén nim C. albicans 12 8,192 mg/mL.
Két qua vé gia tri MIC cua cao ethyl acetat trén 6 chang vi sinh vat dugc thé hién & Bang 6.
Béang 6. Gia tri MIC cua cao ethyl acetat trén 6 chuing vi sinh vt

Vi sinh vt MIC (mg/mL)
S. aureus 0,512+ 0
P.aeruginosa 2,048+ 0
E. coli 2,048+0
MRSA 0,512+0
S.pyogens 0,512+0
C.albicans 8,192+ 0

Qua Bang 6 cho thdy, cao ethyl acetat khang t6t trén 3 ching vi khuin gram dwong (S. aureus,
MRSA, S. pyogens) véi MIC la 0,512 mg/mL, tiép theo Ia trén 2 chang vi khuan gram am (P.
aeruginosa, E. coli) véi MIC la 2,048 mg/mL va cudi cung la trén vi nAm C. albicans véi MIC la
8,192 mg/mL. Két qua nay phi hop véi phuong phap khuéceh tan dia (Bang 2, Hinh 3).

Tir két qua thir hoat tinh khang vi sinh vat bang phuong phép dat dia gidy clng voi xac dinh
nong d¢ toi thiéu we ché vi sinh vat (MIC), cho thay phan doan cao ethyl acetat cho két qua
khéng vi sinh vat 16n nhat trong cac cao phan doan, dic biét ddi véi chung S. aureus (duong kinh
Gic ché trung binh I6n nhit 1a 22,67 mm). Dong thoi, & ndng do téi thiéu (MIC) 1a 0,512 mg/mL
(twong duong 512 pg/mL) ¢6 khd ndng ngan chdn sy tdng truong S. aureus. Do do, cao ethyl
acetat ¢6 tiém ning trong viéc khang tét chung S. aureus. Hiéu qua khang Staphylococcus aureus
thip hon 4 14n so V&i cao acetone (MIC = 128 pg/mL) ma Wipapan Kongyen va cong sy (nim
2014) [9] da thyc hién. Sy khac nhau ndy nhém nghién cau giai thich c6 thé do sy khac nhau vé
dung mai chiét xuat (ethyl acetat, aceton) va noi thu hai dwgc liéu mang thé nhudng khac nhau
(Ninh Thuan — Viét Nam, Thai Lan).

Trén cac chung vi sinh vat khac, cao ethyl acetat thé hién duong kinh ving wc ché lan luot 1a
S.pyogens (d = 11 mm), P. aeruginosa (d = 8 mm), E. coli (d = 8,33 mm), C. albicans (d = 11,33
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mm). Két qua duong kinh ving we ché 8,33 mm cua cao ethyl acetat voi ching E. coli ciing
tuong tu vGi nghién ctu cua D. Dewi Marliana va cong su (2019) [14] véi dudng kinh we ché tir
11,5 dén 15 mm khi ting ndng do tir 2 — 16% ctia phan doan methanol ré Day khai. Trén chung vi
nam C. albicans, cao ethyl acetat thé hién duong kinh vong tc ché 11,33 mm. Két qua nay ciing
tuong ddng vai nhom nghién ctu Kusumawati va cong su (2020) véi duong kinh we ché 12,98
mm ciia cao chiét ethanol 10% cua ré C. flavences so voi d6i ching ketoconal (20,17 mm) [15].

4. Két luan

Nghién ctru da thu duoc cac cao phan doan véi hiéu suét chiét 1an luot 14 cao n—hexan 0,50%;
cao chloroform 0,95%; cao dichloromethan 1,26%; cao ethylacetat 2,64%; cao methanol 19,98%.
Cao ethyl acetat thé hién hoat tinh khang vi sinh vat tt nhét trong cac cao phan doan véi duong
kinh viing wc ché lan luot I S.aureus (d = 22,67 mm), MRSA (d = 15,67 mm), S.pyogens (d = 11
mm), P.aeruginosa (d = 8 mm), E.coli (d = 8,33 mm), C.albicans (d = 11,33 mm). bac biét, cao
ethyl acetat khang tét nhat véi ching S.aureus véi MIC = 0,512 mg/mL. Céc két qua nay tao tién
dé dé tiép tuc thyuc hién cac nghién cau trén md hinh khang khuan in vivo truéc khi tng dung bao
ché cac san pham diéu tri nhiém triing ngoai da, mé mém.
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