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Investigation of antibacterial and antioxidant activities of ethyl acetate
extract and some compounds isolated from leaves of Muntingia calabura L.
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TOM TAT: O Viét Nam, 14 cay Trung ca dugc sdc uéng dé chira ly, ti€u chay, diéu kinh va cac bénh vé gan, dugc tréng
dé 14y bong mat & nhidu noi trong nude. Tuy nhién, & trong nude hau nhu c6 kha it dé tai nghién ctru vé cay nay. Do vay,
dé tai nay dugc thuc hién véi muc ti€u xac dinh hoat tinh khang khuén, hoat tinh chéng oxy hoa ctia cao phan doan ethyl
acetat va mot sd hop chit phan 1ap dugc tir cao nay. Hoat tinh khang khuan dugc xac dinh bang phuong phép khuéch tan
trong moi trudng ran. Két qua thir nghiém xéac dinh duoc cao ethyl acetat, hop chét davidiin va acid gallic uc ché sy phat
trién cua 3 chung vi khuan S. aureus, Shigella va S. epidermidis (MIC: 500-1000 pg/ml). Hoat tinh chong oxy hoa theo
phuong phap danh bat gdc tu do vai thude thr DPPH cuia cao ethyl acetat (ICso 3,13 pg/ml); hop chét quercetin; acid
gallic va davidiin (ICsolan luot 2,73; 1,59 va 3,78 (ug/ml)) cao hon ching duong acid ascorbic (ICso 4,30 (pg/ml).

TU KHOA: Cdy tring cd, hoat tinh khang khudn, hoat tinh chéng oxy héa

ABSTRACT: Leaves of Muntingia calabura have been used for the treatment of liver diseases and it is widely grown in
many regions inViet nam. However, there are very few studies about the plant in our country. So the purpose of of this
study was to evaluate the antibacterial, antioxidant activities of ethylacetat extract and their compounds. Antimicrobial
susceptibility testing methods was carried out on the disk diffusion method. Results showed that ethyl acetate extract,
davidiin and acid gallic inhibited the growth of S. aureus, Shigella, S. epidermidis at the MIC of 500-1000 pg/ml.
Antioxidant activity evaluated by DPPH free radical catching method of ethyl acetate extract (ICso 3.13 pg/ ml); quercetin,
gallic acid and davidiin (IC s 2.73; 1.59; 3,78 pg/ ml; respectively) is stronger than ascorbic acid (ICsp 4.30 pg/ ml).
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1. PAT VAN PE

Cay Trung ca (Mungtingia calabura L. Muntingiaceae)
¢6 ngudn gdc nhiét d6i chau My. O Viét Nam cay Trimg
¢4 duoc trong phd bién ¢ nhidu noi. Flavonoid 1a thanh
phan héa hoc da dugc nghién ctru nhiéu cua ciy Tring cA.
Tir lau & nude ta 14 Trang ca duoc sic ubng dé chira tiéu
chay, loi kinh va cac bénh vé gan [} (21, Trén thé gidi c6
nhiéu nghién ctru vé tic dung ciia cao chiét va cac hop chit
phan 1ap dugc tir 14 Tring ca nhu khang khudn, khang
viém, doc té bao va hoat tinh chdng oxy héa . Nhém
nghién ctru da phan 1ap va xac dinh ciu tric cua 7 hop chat
tir cao phan doan ethyl acetat (EA) bang phuong phap pho
nghiém B4, Nbi tiép cong trinh ndy, nhoém nghién ciru tiép
tuc cong bd két qua khao sat hoat tinh khang khuan va hoat
tinh chdng oxy hoa cua cao EA va mét s hop chit tinh
khiét da phan lap dugc gdm (kaempferol (1), tilirosid (2),
kaempferol 3-O-(6”-O-galloyl)-B-D-glucopyranosid (3),
quercetin (4), acid gallic (6) va davidiin (7).

2. PHUONG PHAP NGHIEN CUU
2.1. Miu thir

Mau thir cao EA va 6 hop chét kaempferol (1), tilirosid
(2), kaempferol 3-O-(6"-O-galloyl)-B-D-glucopyranosid
(3), quercetin (4), acid gallic (6) va davidiin (7) duoc lay
tir dé tai cua nhém nghién ctru da cong bd trude do BH41,
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2.2. Ching vi sinh vat va méi trwong

Céc chung vi sinh vat dugc st dung trong thur nghiém
gdm Staphylococcus aureus ATCC 29213, Shigella ATCC
13313, Staphylococcus epidermidis ATCC 12228,
Escherichia coli ATCC 25922.

MHA (mueller-hinton agar) 12 mdi truong st dung
trong thtr nghiém. BHI (Brain Heart Infusion) la moi
truong khong chon loc gitp ting sinh cac vi khuan dén sb
lwong phu hop (khodng 108 CFU/ml) truede khi thir nghiém.

2.3. Khio sat hoat tinh khang khuén

Khdo sat hoat tinh khang khuan bing phwong phdp
khuéch tin trong méi trwong rin.

Mau thir 1a cao EA va cac hop chat tinh khiét dugc hoa
tan trong dung méi DMSO 10% & 2 ndng do 100 va 10
(mg/ml). Vi khuén dugc nudi cdy trén méi truong BHI
trong 16 - 24 gio; sir dung 3 dén 5 khom khuin dé pha
huyén dich ¢6 d6 duc 0,5 McFarland, tuong Gmg véi gié tri
OD 600 nm tir 0,08 dén 0,12. Gi trji tuong dwong 108
CFU/ml.

Huyén dich vi khudn duoc trai déu trén bé mat dia
thach, sau d6 dia thach dugc dé kho 15 phit. Tién hanh duc
16 duong kinh 4 mm, sir dung 30 ul dich thir cho mbi 15. U
dia thach trong ti 4m & 35 - 37 °C. Poc két qua sau 16 - 18

Received: Nov, 30t 2019
Accepted: May, 18™ 2020
*Corresponding Author

Email: hongle5792@gmail.com




Lé Thi Thu Hong, Vé Vin Leo

gid. Mau thir ¢6 tac dong khang kl}uén cho vong e ché
xung quanh giéng chtra mau thir. Mau chiing am la DMSO
10%.

Xdc dinh nong dj toi thiéu irc ché (MIC) béang
phwong phdp pha lodng trén dia thach.

Tién hanh pha dung dich chét thir me trong DMSO
10%, dung dich nay c6 nong d¢ gap 20 lan so v&i nong do
thir nghiém. Pha loang lién tuc 1/2 1an dé dugc diy nong
do giam dan. Thém chinh xac 1 ml dung dich me & mdi
ndng d6 trén, phan tan trong 19 ml moi truong MHA, cho
vao hop petri.

Vi khuan dugc pha lodng trong dung dich nudc mubi
sinh 1y dén ndng d 105 CFU/ml. Ding micropipet hut 1 pl
dich vi khudn nhé 1én ban thach & nhiing vi tri dugc danh
dau san. U vi khuan & 37 °C trong vong 24 gio.

Doc két qua, so voi mau chimg DMSO 10% la dung
mdi pha chét thir nghiém. MIC 14 ndng d¢ thap nhat trc ché
su phat trién cta vi sinh vat thir nghiém.

2.4. Khio sat hoat tinh chdng oxy héa

Hoat tinh chdng oxy héa dugc thir theo phwong phap
do quang v6i thube thir DPPH. Mau thir duoc hoa tan trong
methanol. Thudc thir DPPH dugc pha trong methanol &
ndng d6 0,5 mM, pha ding trong ngay, bao quan & 4 °C.

Bing 1. Cich pha mau

Dung dich
thir (ml)

Dung dich
DPPH (ml)

Mau dugc tron theo ty 1¢ duge trinh bay & bang 1. Hon
hop duoc lic déu va u & nhiét do phong trong bong t6i 30
phut. Do d6 hap thu ¢ bude séong 517 nm. Thuc hién dong
thoi mAu trang, mau chimg. Acid ascorbic duoc sir dung
lam chirng duong.

Kha ning e ché DPPH dugc tinh theo cong thirc sau:

ODChl'mg' ODThﬂ’

%IC = .
ODCh{rng' ODTréng

100

Trong d6: ODehimg: d0 hdp thu cta miu doi ching
(kh()pg chira cao (ihiét); ODyhr: d0 hap thu cua mau; ODyrgng:
d6 hap thu cua mau trang (methanol). . )

Xay dung duong chuan y = ax + b v&i phan tram trc ché
DPPH ¢ cac nong d6 khac nhau. Tir 6, tinh gia tri ICs cia
acid ascorbic va cac cao chiét.

3. KET QUA NGHIEN CUU
3.1. Hoat tinh khang khuin
Sang lgc hoat tinh khang khuin

Khé nang khang khuan cua mau thir duge xac dinh dua
trén kha ning (rc ché su phat trién cta vi khuin thé hién
qua dudng kinh vong khang khuén trén dia petri.

Vong khang khuan ctia cao EA thé hién rd & cac chung
vikhudn S. aureus, Shigella, S. epidermidis v&i dudng kinh

khang khuan 10 - 16 mm. Con d6i véi vi khuan E. coli ¢6
vong khang khuin < 9 mm, c6 hoat tinh khang khuin yéu.
Do d6, & ndng d6 100 mg/ml cao EA c6 tic dung khang
khuan trén cic chung vi khuan S. aureus, Shigella, S.
epidermidis (Bang 2).

Tiép tuc thir nghiém cac hop chét phan 1ap duoc tir cao
EA. Céc hop chét flavonoid 1, 2, 3, 4, khong thé hién hoat
tinh khang khuén trén ca 4 ching vi khuan. Hop chit 6,7
lai cho hoat tinh khang khuan trén 3 chung vi khuin S.
aureus, Shigella, S. epidermidis v6i1 dudng kinh khang
khuén tir (10-16 mm). Vay ¢ nong do 10 mg/ml hop chat
6,7 c6 hoat tinh khang khuén trén ching vi khuéan S. aureus,
Shigella, S. epidermidis (Bang 2).

Bing 2. Két qua sang loc hoat tinh khdng khudn

Miu E Miu
SA SE SA SE | EC
thir C thir
4F 4HF
EA ++ = = = = =
+

<=

Chu thich :

“+”: ¢6 hoat tinh khang khuan yéu d< 9 mm

“+47: ¢4 hoat tinh khang khuan trung binh d: 10-14 mm
“+++7: ¢6 hoat tinh khang khuin manh d > 15 mm

“.”: khong c6 hoat tinh khang khuan.

SA: Staphylococcus aureus

S: Shigella

SE: Staphylococcus epidermidis

EC: Escherichia coli

Xiac dinh nong d t6i thiéu e ché (MIC)

Cao EA sé& duoc pha theo diy nong do 5; 10; 20 va 40
(mg/ml). Két qua trong 3 ching vi khuan, cao EA trc ché
Shigela & ndng d6 thap nhit véi MIC 500 pg/ml.

Hop chét tanin Davidiin (7) tc ché & ca 3 ching vi
khudn v6i ndng do thip hon so véi acid gallic (6) voi
MIC 500 pg/ml.

Bing 3. Két qua xdc dinh MIC cao EA va cdc hop chit

MIC (pg/ml)

1000 500 1000
- 1000 1000 1000

Két qua nghién ciru cho thay tic dung khang khuan cua
cao EA khong manh, hoat tinh khang khuin ciia cao EA do
hop chit tanin c6 trong cao chiét, dic biét hop chit
Davidiin da phan lap dugc. Trong cac cong trinh da cong
bb trude do, tac gia Zakaria (2010) va cong su da khao sat
hoat tinh khang khuén ctia cao phan doan ethylacetat (EA)
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tir 14 Trimg ca ). Két qua tac dung khang khuan cia cao
EA trén ching vi khuan S. aureus (MIC 156 ug/ml) cao
hon so véi két qua ctia nghién cira nay (MIC 500 pg/ml).
Sufian (2012) va cong su di thir hoat tinh khang khuén cua
cao phan doan petrolium ether, ethyl acetat va nudc cia 1a
Tring c4 trén chung vi khuin MSSA, MRSA €. Cao ethyl
acetat cho hoat tinh manh nhat (MIC = 156 pg/ml), tir d6
nhém nghién ciru da phéan 1ap cac hop chit tir phan doan
ethyl acetat. Két qua c6 hop chat 2°,4’-dihydroxychalcon
hoat tinh khang khuan véi MIC 50 pg/ml, 100 pg/ml trén
hai chung vi khuin MSSA, MRSA. Hop chat 2°4’-
dihydroxychalcon ¢c6 MIC nhé hon nhiéu so véi acid gallic,
davidiin (MIC=1000 pg/ml;500 pg/ml).

3.2. Hoat tinh chéng oxy héa

Hoat tinh chong oxi héa duoc thuc hién bang phuong
phap quang phd véi thudc thir DPPH theo co ché dap tat
gbc tu do. Cac chét nghién ciru co tac dung chéng oxy hoa
s& lam giam mau cua thudc thir DPPH. Thudc thar DPPH
s& chuyén tir mau tim sang mau vang. Xéac dinh su giam
mau qua su thay d6i do hap thu tai buéc song 517 nm.

Gia tri ICso cang nho thi hoat tinh chéng oxy héa cua
mau nghién ctru cang manh. Gia tri ICso (3,13 pg/ml) cta
cao EA nhd hon ICso (4,30 pg/ml) cta acid ascorbic nén
cao EA c6 hoat tinh chdng oxy hoa manh hon acid ascorbic
theo phuong phap DPPH. Cac chét phan lap dugc tir cao
EA trir hop chét kaempferol, tillirosid, tit ca déu c6 hoat
tinh chéng oxy hoa manh hon acid ascorbic. Pic biét hop
chat tanin davidiin c¢6 hoat tinh manh gip 6 lan acid
ascorbic. Hop chit kaempferol 3-O-(6”-O-galloyl)-B-D-
glucopyranosid (3) quercetin (4), acid gallic (6) c6 hoat
tinh manh 2,5 14n acid ascorbic. Hop chat tilirosid (2) ¢
hoat tinh chéng oxy héa yéu (ICso > 1 mg/ml). (Bang 4).

Bing 4. Gid tri ICs ciia cao EA va cdc hop chat

7.84 27.41
S

5,70 9,50
Ve 9,04
s 9,35
3,78 4,03
430 24,43
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4. KET LUAN

V¢é hoat tinh khang khuan, két qua thir nghiém cho thiy
cao EA cho tac dung we ché 3 chung vi khuan S. aureus,
Shigella, S. epidermidis. Tuy nhién, kha ning wc ché vi
khuén cia cao EA con khiém tdn, cén sir dung cac cao &
nong do cao (MIC=1000 pg/ml), nén viéc tng dung vao
thuc té khong hiéu qua.

V& hoat tinh chéng oxi hoa véi thube thir DPPH, cao
EA va hop chit c6 hoat tinh chdng oxy hoa tét, manh hon
aicd ascorbic theo phuong phap DPPH. DPac biét 1a hop
chit Davidiin vira cho hoat tinh khang khuén vira c¢6 hoat
tinh chéng oxy hoa (MIC =500 pg/ml, ICso = 1,59 pg/ml).
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