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DPANH GIA HOAT TiNH KHANG OXY HOA VA KHANG KHUAN CUA
CAC CAO CHIET XUAT TU LA SA KE (ARTOCARPUS ALTILIS L.)

EVALUATION OF ANTIOXIDANT AND ANTIBACTERIAL ACTIVITIES OF
ARTOCARPUS ALTILIS L. LEAF EXTRACTS

Pii Thi Xuin Trang, Phan Kim Dinh, Tran Chi Linh, Tran Thanh Mén,
Nguyén Kim Pua, Nguyén Trong Tuin”
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Tom tat - Bot 1a Sa ké dwoc chiét vai methanal, tir cao methanol tach
phan doan 1an Iwot voi petroleum ether, dichloromethane va ethyl
acetate. K&t qua cho thdy cao methanol va ethyl acetate c6 ham lwgng
polyphenol (547,248,2 mg GAE/g va 360,9+1,9 mg GAE/g) va
flavonoid (764,8+22,2 mg QE/g va 770,6+20,4 mg QE/g) cao nhét.
Két qua thlr nghiém khang oxy héa cho thy, cao ethyl acetate c6 kha
nang trung hda goc tw do DPPH cao nhat (ECso= 56,4+0,2 pug/mL), gan
twong duong véi vitamin C (ECs = 46,5+0,7 pg/mL) va ciing thé hién
nang |l,I’C,khljl’ sét cao hon cac cao con lai (ODgs = 256,7+13,1 pg/mL)
S0 v&i doi chirng dwong la BHA (ODos = 30,2+0,1 pg/mL). Hoat tinh
khang khuan dwoc khdo sat bang phuong phap khuéch tan dia thach
trén 6 dong vi khudn gay bénh trén nguoi. Két qua cho thdy, cao
methanol va cao ethyl acetate cé hoat tinh khang ca 6 dong vi khuan
(MIC < 16 pg/mL) va cao hon cac cao con lai & cung ndng do khao
sét. Két qua nay chirng minh réng, cao ethyl acetate tir Ia Sa k& cé kha
nang khang oxy héa va khang khuan.

Tir khéa - Artocarpus altilis L.; flavonoid; khang khuén; khang oxy
héa; polyphenol

1. Gi6i thiéu

Céc gbc tu do hoat dong chira oxy (Reactive oxygen
species-ROS) nhu superoxide, hydrogen peroxide, va cac
goc tu do hydroxyl co thé gay ton thuong oxy hoa cac ciu
trac té bao, cac dai phan tir chirc ning nhu: DNA, protein
va lipid [1]. Nhiéu nghién ciru cho thdy, cac gdc tu do 1a
nguyén nhan chinh gy ra nhidu bénh tat, bao gdm: ung
thu, viém, 130 hda, xo vira ddng mach, trc ché mién dich va
1i loan thoai hoa than kinh [2]. Bén canh d6, qua trinh hinh
thanh cac bay ngoai bao (Extracellular traps-ETs) tiéu diét
céc loai vi khuan, nim khi xdm nhap vao co thé ciing gop
phan tao ra cac nhom oxy phan ung thiuc day qua trinh
stress oxy hoa tao ra cac gdc tu do [3]. Cac nghién ciru da
ching minh sy hién dién cua cac chit chuyén hoéa thir cap
trong thuc vat c6 kha nang phong chéng cac bénh gay ra
do goc tu do [4]. Viéc nghién ciru cac hop chét tw nhién tir
thyc vat c6 hoat tinh khang oxy hoa va khang khuén ngay
cang duoc quan tim, vi tinh tmg dung va an toan trong diéu
trj bénh, cling nhu do sy gia ting dang bao dong cua nhiéu
loai vi khuin gy bénh khang lai khang sinh [5].

Cay Sa ké (Artocarpus altilis L.) thugc ho Dau Tam, c6
chira nhiéu chét chuyén hoa thir cdp thudc nhom phenyl
propanoids bao gdm flavonoid va flavone [6]. Ngoai ra,
cdy Sa ké con dugc su dung trong y hoc ¢o truyén. Hoa
duogc sir dung dé chira dau ring va ré cia n6 dugc sit dung
dé ngan ngira chay méu [7, 8]. Nhiéu nghién ctru trén thé
gidi da phan 1ap dugc cac hop chét co hoat tinh sinh hoc c6
kha nang khang khuan [9], khang ndm [10], khang sot rét
[11, 12] va gy doc tinh té bao [13, 14]. Mot nghién ctru
khac ctia Nguyén Trong Tuan va cong su (CS) da ching
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minh cao chiét 14 cdy Sa ké tuoi c6 kha nang khang oxy
hoéa [15]. Muc tiéu ctia nghién clru nay 1a danh gia hoat tinh
sinh hoc cta cac cao chiét xudt tir 14 cay Sa ké dua trén kha
kha ning khang oxy hoa va khang mot sé vi khudn gay
bénh ctia cac cao gdom cao methanol (Me), cao phan doan
petroleum ether (PE), dichloromethane (DC) va ethyl
acetate (EA) diéu ché tir 14 cay Sa ké kho.

2. Vit liéu va phwong phap nghién ciru
2.1. Vit liéu

L4 ctia ciy Sa ké kho tu rung duoc thu tai Can Tho duge
sir dung cho nghién ctru nay. Cac dong vi khuan dugc sir
dung trong thur nghiém 1a: Escherichia coli ATCC 8739,
Bacillus cereus 15.100816, Samonella typhirinum
13.100816, Listeria  innocua ~ ATCC 33090,
Staphylococcus aureus ATCC 6538 va Pseudomonas
aeruginosa ATCC 27855 duoc cung cip boi B6 mon Sinh
hoc, Khoa Khoa hoc Ty nhién, Truong Pai hoc Cén Tho.
2.2. Diéu ché cao chiét

Mau 1a Sa ké sau khi thu vé& duoc rira sach va say kho &
nhiét do tir 40-45°C. MAu sau khi kho duoc xay nhuyén
thanh mau bot nguyén liéu. Bot nguyén lidu dugc cho vao
trong ti vai va ngdm trong methanol (99,7%). Sau 24 gio
dich chiét duoc loc dé loai bo can. Mau dugc ngdm 5 lan
(mdi lan 24 gi0), dich chiét cua cac 1an ngdm duoc gom lai,
¢6 quay dudi dung méi va thu duge cao methanol tong cua
la Sa ké. Cao methanol 14 Sa ké dugc tach phan doan theo
phuong phap phan bd long - léng véi cac dung moi
petroleum ether, dichloromethane va ethyl acetatethu dugc
céc cao chiét tvong ung [16].
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2.3. Dinh tinh thanh phin héa hoc ciia cao chiét lg Sa ké
Thanh phan hoa hoc cta cac cao chiét 1a Sa ké gom:

alkaloid, flavonoid, glycoside, tanin, triterpenoid, saponin

duogc dinh tinh so b bang cac phuong phap dinh tinh cac

nhém hop chat ty nhién [16].

2.4. Pinh lwong polyphenol tong va flavonoid toin phén

trong cdc cao chiét ld Sa ké

2.4.1. Pinh lwong polyphenol toan phan bdng thuoc thir

Folin-Ciocalteu

Ham lugng polyphenol dugc xac dinh theo phuong phap
ctia Singleton va CS [17] c6 hiéu chinh. Hon hgp phan tmg
gdm 250 uL cao chiét trong 250 pL nudce va 250 pL thude
thir Folin-Ciocalteu, 1ic déu. Sau d6, thém vao 250 uL
Na,COj3 10%, i 30 phiit & 40°C trong bé diéu nhiét. Do hap
thu quang phd ctia hdn hop phan tmg duoc do & budc séng
765 nm bang may do quang phd 96 giéng (Thermo
Scientific, Phan Lan). Acid gallic duoc str dung nhu chat ddi
chimg dwong dé xay dung phuong trinh dudng chuan. Ham
luong polyphenol trong céc cao chiét 14 Sa ké dugc x4c dinh
dua trén phuong trinh dudng chuén acid gallic.

2.4.2. Phuong phap dinh luong flavonoid

Ham luong flavonoid toan phan dugc xac dinh bang
phuong phap so mau AlCl; cua Bag va CS [18] c6 hiéu
chinh. Hoa tan 1 mL cao chiét 6 ndng do khao sat véi 1 mL
nudce rdi thém vao 200 uL NaNO; 5%, dé yén 5 phit, tiép
tuc thém 200 pL AIClz 10%, lic déu. Hon hop phan tng
sau khi & 6 phut dugc thém 2 mL NaOH 1M. Cudi cing
nude duge thém vao cho da 5 mL va do d6 hip thu quang
phé & bude song 510 nm. Quercetin duge sit dung nhu chét
d6i ching duong. Ham lugng flavonoid toan phan trong
céc cao chiét 14 Sa ké duoc xac dinh dua vao phuong trinh
dudng chuin quercetin.

2.5. Khdo sdt hoat dong khéng oxy héa ciia cdc cao chiét
la Sa ké in vitro
2.5.1. Khdo sdt hiéu qua trung hoa goc tw do DPPH

Kha ning khang oxy hoéa ciia cac cao chiét 14 Sa ké
dugce xac dinh bang phuong phép trung hoa gbc tu do
DPPH cuia Prakash va CS [19] c¢6 hiéu chinh, dugc tom tit
nhu sau: Hon hop phan émg gdom 200 pL DPPH (6x10M)
duoc tron déu véi 200 puL dung dich cao chiét 14 Sa ké
& cac ndng do: 10, 20, 30, 40, 50, 60, 70, 80, 90 va
100 pg/mL va u trong t&i & nhiét d6 phong 60 phuit. Sau
khi 4, d6 hdp thu quang phd cua DPPH dugc do & budc
song 517 nm. Kha nang khang oxy hoa dugc xac dinh dya
vao hiéu suit trung hoa gdc ty do DPPH va gié tri ECso
(Effective concentration of 50%). Hiéu sut phan ting duoc
tinh dya vao ty 1é giam do hap thu quang phd ¢ 517 nm ctia
DPPH khi khong c¢6 va ¢ u v6i chat khang oxy hoa (cao
chiét hodc vitamin C). Gia tri ECso dugc tinh dya trén
phuong trinh tuyén tinh cua timg loai cao khao sat. Chat
dbi chung duong dugc sir dung 13 vitamin C & cac ndng do
khao sat: 5, 10, 15, 20, 25, 30, 35, 40, 45 va 50 pg/mL.
2.5.2. Khdo sat nang lwc khir sat (RP)

Ning luc khir st cia cac cao chiét 14 Sa ké duoge thue
hién theo phuong phap cta Oyaizu [20]. Hon hop phan img
lan lugt gom 0,5 mL cao chiét 14 Sa ké ¢ cac ndng d¢ khao
sat (100, 200, 300, 400, 500, 600 va 700 pg/mL), 0,5 mL
dém phosphate (0,2 M, pH 6,6) va 0,5 mL K3Fe(CN)g 1%.

Sau khi hén hop phan tmg duge i & 50°C trong 20 phdt,
thém 0,5 mL CCI3COOH 10% rdi ly tim 3000 vong/ phut
trong 10 phut. Phin dich sau khi ly tim duogc rat 0,5 mL
cho vao 0,5 mL nuéc va 0,1 mL FeCls 0,1%, lic déu.
Do hép thu quang phd cua hdn hop phan tng duge do &
bude song 700 nm. Butylated hydroxyanisole (BHA) duoc
sir dung nhu cht d6i chimg duong khéo sat & cac nong do:
0, 10, 20, 40, 60, 80 va 100 pg/mL.
2.6. Khdo sdt hoat tinh khdng khudn ciia cdc cao chiét
la Sa ké

Kha ning khang khuan ciia céc cao chiét 14 Sa ké dugc
xéc dinh dya trén sy hinh thanh vong vo khuan xung quanh
giéng thach nho cao chiét. Dich vi khuan v&i mat do
108 CFU/mL duoc trdi déu trén bé mit dia thach LB voi
thé tich dich khuan 1 100 uL. Tién hanh duc 156 va nho vao
giéng thach 50 pL cao chiét 14 Sa ké ¢ cac ndng do 8, 16,
32, 64 va 128 pg/mL. Puong kinh vong khang khuan
(khong tinh dwong kinh giéng thach 7 mm) dwgc do bang
thudéc do don vi mm sau 24 gid it mau ¢ nhiét do 32°C.
2.7. Théng ké phén tich sé liéu

Sé liéu thi nghiém dugc xur i béng ph?in mém Excel
2013. Phan tich ANOVA va so sanh trung binh bing
chuong trinh Minitab 16.0.

3. Két qua va thao luin
3.1. Két qua dinh tinh thanh phan héa hoc trong cdc cao
chiét la Sa ké
Két qua dinh tinh so bo thanh phan hoa hoc cua cac cao
chiét 1a Sa ké cho thay, sy c6 mat cua cac thanh phan cé
hoat tinh sinh hoc khéac nhau dugc trinh bay trong Bang 1.
Bing 1. Thanh phin héa hoc c6 trong cdc cao chiét ld Sa ké

Hop chit Me PE DC EA
Tanin + + + +
Saponin - - - -
Flavonoid + + + +
Alkaloid + + + +
Triterpenoid + - + +
Glycoside + - + +

Ghi chu: + Co hién dién; — khong hién dién

Két qua & Bang 1 cho thy, saponin khong hién dién &
tht ca cac loai cao chiét 14 Sa ké duge khao sat; cac thanh
phin con lai nhu tanin, flavonoid, alkaloid, triterpenoid va
glycoside hién di€n & cac phian doan cao methanol,
dichoromethane va ethyl acetate; trong khi d6 cao petroleum
ether chi chira tanin, flavonoid va alkaloid. Mot s& nghién
ctru khac vé cdy Sa ké ciing cho thay, cao ethanol canh Sa
ké co sy hién dién cua cac nhom chat: phytosterol, glycoside,
flavonoid, diterpene. Pong thoi, cao dichloromethane canh
Sa ké chi c6 chira phytosterol va cao hexane chi chira 2 nhém
chit 1a phytosterol, terpenoid [21]. Nhu vay, két qua nghién
clru ciia nhom tac gia chimg minh rang, 14 Sa ké ciing chta
nhiéu hop chét sinh hoc diy tiém ning.
3.2. Két qud dinh lugng polyphenol tong va flavonoid
toan phin trong cdc cao chiét ld Sa ké

Ham lugng polyphenol tong (TPC) véi chat chuan
acid gallic trong ddy nong do tir 2 dén 10 pg/mL co
phuong trinh hdi quy tuyén tinh y = 0,161x + 0,0807
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(R?*=0,99). Ham luong flavonoid toan phan (TEC) tir chat
chuén quercetin trong day nong d6 tir 20 dén 120 pg/mL
v6i phuong trinh hdi quy tuyén tinh y = 0,0087x — 0,0069
(R*=0,98). Trén co so cac duong chuén, x4c dinh dugc
ham luong polyphenol tong va flavonoid toan phan trong
c4c cao chiét 14 Sa ké dugc trinh bay & Bang 2.
Bdng 2. Ham luong polyphenol va flavonoid trong
cac cao chieét la Sa ké

Phuong Cao chiét
phap Me PE DC EA
TPC a. d (o b
(mg GAE/g) 547,2%+8,2 |125,79+19,3|204,5°+16,1| 360,9°+1,9
TFC 764,82+£22,2|443,7°+21,7|459,7°+16,6|770,62+20,4
(mg QE/g)

Ghi chii: Cac gid tri c6 mau tu theo sau trong cung mt hang giong
nhau khac biét khéng cé y nghia ¢ mizc 5% bang phép thir Fisher.

Két qua nghién ciru cho thay, cao methanol va ethyl
acetate c6 ham lugng polyphenol va flavonoid nhiéu hon
cac cao petroleum ether va dichloromethane. Ham lugng
polyphenol va flavoinods trong cic cao chiét methanol,
dichloromethane va hexane ctia trai Sa ké da dugc xac dinh
6 chtra ham lugng polyphenol (781+53,0 mg GAE/g) va
flavonoid (6213,3+142,2 mg QE/g) nhiéu hon céc cao chiét
duoc khao sat [22]. Nhu vdy, trong nghién ciru nay cao
methanol 14 Sa ké (547,248,2 mg GAE/g) cling dugc xac
dinh la c¢6 ham lugng polyphenol cao hon céc cao con lai.
3.3. Két qud vé higu qud khdng oxy héa ciia cic cao chiét
14 Sa ké in vitro
3.3.1. Khdo sdt hiéu qua trung hoa goc tw do DPPH

Hi€u qua khang oxy hoa cta cac cao chiét 1a Sa ké duoc xac
dinh dua vao hiéu suat trung hoa gbc tw do DPPH. Hiéu suat
trung hoa gdc tw do DPPH duoc tinh dua trén ty 16 giam do hap
thu quang phd cua DPPH khi ¢ va khong c6 cac cao chiét 14
Sa ké (Hinh 1). Kha ning trung hoa gbc t do DPPH ciia cac
loai cao chiét 14 Sa ké va vitamin C duoc so sanh dua vao gia tri
ECso. Gia tri ECsp ctia cac loai cao dugc tinh dya vao phuong
trinh hdi quy tuyén tinh va trinh bay trong Bang 3.
100
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60 - e

40 1

Hiéu qua trung hoa DPPH (%)

0 10 20 30 40 50 60 70 80 90 100
Nong d¢ cao chiét (pg/mL)
—e—Ethyl acetate —e— Methanol --s-Dichloromethane —s— Petrolium ether
Hinh 1. Hi¢u qua trung hoa goc tw do DPPH cila
cdc cao chiet la Sa ké

Bing 3. Gid tri ECso ciia vitamin C va cdc cao chiét la Sa ké

Cao chiét Phwong trinh hdi quy Gl(i;l/‘:nl;:_():m
Vitamin C y= (()F'{%Bf%fggf 5977 46,540,7
Ethyl acetate | 7~ (8&72932),‘9;%387 56,440,2

Methanol Y Rivaren | 70803

Dichloromethane y= 0(7223348(,;73’)1333 77,5%+0,8
Petroleum ether y= (%257:16(’;9%)’88)845 84,3°+0,7

Ghi chii: Cdc gid tri ¢é mdu ty theo sau trong ciing mét cét giong
nhau khdc biét khéng cé y nghia ¢ mirc 5%.

Két qua trinh bay ¢ Hinh 1 cho thiy, kha ning khang
oxy hoda cuia cac cao chiét 14 Sa ké ty 1€ thuén voi n6ng do
cao chiét. Hiéu qua trung hoa gbc tw do DPPH cuia cac loai
cao la Saké giam dan theo thtr ty nhu sau: cao ethyl acetate,
cao methanol, cao dichloromethane, cao petroleum ether.
Trong céc loai cao chiét 14 Sa ké dugc khao st thi cao ethyl
acetate cd kha nang khang oxy hoa cao hon cac cao con lai
& ndng d6 khao sat tir 20 dén 100 pg/mL, hiéu suit khang
oxy hoa cuia cao ethyl acetate dat trén 80% & nong do
100 pg/mL. Nguoc lai, cao petroleum ether co hi¢u suat
loai b6 gbc tw do DPPH thap nhét trong tat ca cac loai cao
duogc khao sat, & nong d6 100 pg/mL hiéu suét trung hoa
géc ty do chi dat 59,2+0,1%. Hiéu qua trung hoa géc tu do
DPPH cua hai loai cao con lai 1a cao methanol va
dichloromethane déu thip hon 70%.

Hoat tinh khang oxy ho4 ciia cc cao chiét 4 Sa ké ting
dan theo thi tu: ethyl acetate (ECsp = 56,4+0,2ug/mL),
methanol (ECsp = 70,9+0,3 pg/mL), dichloromethane
(ECs» = 77,5+0,8 pg/mL) va petroleum ether
(ECso=84,3+0,7 pg/mL) (Bang 3). Trong cac cao chiét khao
sat, cao ethyl acetate cho hoat tinh khang oxy hdéa manh hon
céc cao con lai va chi thip hon so v6i nghiém thirc d6i chimg
duong Vitamin C (ECso= 46,5 pg/mL). Nghién ctru trude do
da chimg minh ring, flavonoid 14 cac hop chét cé hoat tinh
khang oxy h6a manh [23]. Trong thi nghiém nay, ket qua
phan tich cho thay, ham lugng flavonoid c6 trong mAau cao
ethyl acetate 1a cao nhat (Bang 2). Tir d6 cho thay, két qua
cua nghién ctru nay hoan toan phu hgp véi cac nghién ciu
trude d6. Néu so sanh voi két qua ciia cac nghién ciru khac
thi cao ethyl acetate 14 Sa ké trong thi nghiém nay c6 kha
nang trung hoa gdc tr do DPPH twong duong cao methanol
trai Sa ké (EC50 = 55,0+5,9 pg/mL) [22], nhung yéu hon
cao ethyl acetate la cua mot loai thyc vat cung chi la
Artocarpus heterophyllus (ECso=29,3 pg/mL) [24]. Két qua
nghién ctru ciia Tuan va CS [15] da cho thdy, cao ethyl
aceyate 14 Sa ké tuoi co hoat tinh khang oxy hoa manh nhat
(EC = 79,39+2,42 nug/mL) trong cac mau cao khao sat. Tuy
nhién, trong nghién ciru cia nhém tac gia, mau duoc thu la
la Sa ké khoé tu rung, c6 thé théy la Sa ké khé tu rung cho
hoat tinh khang oxy héa hi€u qua hon so véi 14 tuoi.

3.3.2. Khdo sdt nang liec khir st (RP) ciia cao chiét 14 Sa ké

Hiéu qua khang oxy hoa cua cac cao chiét 1a Sa ké dya
trén nang lyc khir st dugce tinh twong duong pg/mL BHA
dwa vao phwong trinh duong chuan BHA: y = 0,0118x +
0,1448 (R? = 0,9935). Két qua duoc trinh bay trong Bang
4. Két qua cho thdy, kha nang khir sit ciia cac cao chiét la
Sa ké ty 18 thuan véi ndng d6 cao chiét, ham lwong chit
khang oxy hoa trong céc cao 14 Sa ké dugc tinh tuong
duong pg/mL BHA ciing ting dan theo nong do cua cac
cao chiét. Trong cac cao chiét duoc khao sat, cao ethyl
acetate c6 ham lugng chat khang oxy hoa tuong duong
Hg/mL BHA cao nhat, ting tur 8.8+1,5 pg/mL dén
70,7+0,7 ug/mL tir nong do tir 100 pg/mL dén 700 pg/mL.
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Hiéu qua khang oxy hoa cua cac cao chiét 14 Sa ké theo
phuong phap khur sat & cac ndng do khac nhau dugc so séanh
v6i chat chuidn BHA bing cach sir dung ndng d6 (ug/mL)
ma tai d6 chét chuin hay cao chiét c6 gia tri OD = 0,5

(ODygs) duoc trinh bay trong Bang 4. Theo két qua nghién
ctru cho thiy, ning lyc khu sit cua cao ethyl acetate (ODo s
= 256,7+13,1 pg/mL) 1a cao nhit nhung van thip hon ning
luc khtr sit cua BHA (ODos= 30,2+0,1 pg/mL) 12 8,5 1an.

Bing 4. Ham lwong chdt khang oxy héa twong dieong ug/mL BHA ciia cdc cao chiét ld Sa ké

Néng d Ham hrong chit khing oxy héa twong dwong ng/mL BHA
cao chiét (ng/mL) Methanol Petroleum ether Dichloromethane Ethyl acetate

100 3,8%40,1 - 4,5%+0,4 8,8%+1,5
200 13,2°+0,7 5,87+0,2 10,4+0,7 22,6'+0,5
300 25,0°+0,5 15,8°+0,3 22,8°+0,1 38,5°40,8
400 31,8%+0,3 22,3%+0,3 32,8+0,3 47,7°+0,3
500 40,2°40,2 27,2°+0,6 41,3°+0,5 55,4 °+0,4
600 49,8°+0,9 31,4°+0,7 49,4432 60,0°+1,3
700 58,1°+0,9 33,8%40,9 55,9%+3,2 70,7°+0,7

ODos (Hg/mL) 380,1+12,2 584,0£15,4 386,4+14,3 256,7+13,1

ODoscuaBHA (pug/mL) 30,2+0,1

Ghi chi: Céc gia tri c6 mdu t theo sau trong cing mét cét giong nhau thi khdc biét khéng cé y nghia ¢ mirc 5.

() la khong xac dinh.
3.4. Két qua vé khd ning khdng khudn ciia cdc cao chiét
la Sa ké

Hoat tinh khang khudn ctia 4 loai cao chiét 14 Sa ké
twong Gng voi 4 loai dung méi methanol, petroleum ether,
dichloromethane va ethyl acetate dugc khao sat bing
phuong phap khuéch tan dia thach trén 6 dong vi khuan
gdbm:  Escherichia  coli, Staphylococcus — aureus,
Pseudomonas aeruginosa, Bacillus cereus, Samonella
typhimurium, Listeria innocua. DMSO 1% dugc dung lam
dung moi dé pha loang cao chiét trong thi nghiém khang
khuén nén ciing duoc khao sat hoat tinh khang khuan twong
tu nhu cac cao chiét. Két qua cho thdy, DMSO 1% khéng
¢6 hoat tinh khang 6 dong vi khuén thir nghiém.

Cac cao methanol, petroleum ether, dichloromethane
va ethyl acetate 14 Sa ké thé hién hoat tinh khang vi khuan
qua sy xuit hién vong khang khudn xung quanh giéng
thach chtra cao chiét. Hiéu qua khang khuan cua cac loai

cao chiét 1a Sa ké va khang sinh euvioxcin duoc trinh bay
¢ Bang 5, Hinh 2, Hinh 3.

Cao ethyl acetate c6 hoat tinh khang vi khuan
Escherichia coli 1a cao nhat trong 4 loai cao dugc khao sat.
Trong d6, cao petroleum ether khong thé hién hoat tinh
khang vi khuan E. coli trong khoang ndng d6 khao sat tir
8-128 pg/mL (MIC > 128 pg/mL). Kha ndng khang vi
khuén E. coli ctia cac cao chiét 14 Sa ké déu thap hon khang
sinh thwong mai euvioxcin. Cao methanol va ethyl acetate
la Artocarpus heterophyllus (mdt loai thuc vat cung chi)
da duoc khao sat hoat tinh khang vi khuén E. coli tai nong
d6 25000 pg/mL cho duong kinh vong khang khuén lan
luot 14 6,5 va 8,0 mm [24]. Trong khi d6, cao methanol va
ethyl acetate |4 Sa ké tai nong d 128 pg/mL da cho dudng
kinh vong khang vi khuan E. coli lan luot 1a 7,0+1,0 va
7,8+£0,7 mm. Nhu vdy, 14 Sa ké c6 hoat tinh khang vi khuén
E. coli manh hon loai thyc vat cung chi.

Bing 5. Nong do vrc ché t6i thiéu (MIC) ciia cdc cao chiét Ié Sa ké

L Nong dé wc ché tdi thiéu (MIC) ciia cac cao chiét (ug/mL)

Dong vi khuan - —
Methanol Petroleum ether Dichloromethane Ethyl acetate Euvioxcin

E. coli MIC<8 MIC>128 16<MIC<32 MIC<8 MIC<8

S. typhimurium MIC<8 16<MIC<32 8<MIC<16 MIC<8 MIC<8
L. innocua MIC<8 MIC>128 MIC>128 8<MIC<16 MIC>128
B. cereus MIC<8 MIC<8 MIC<8 MIC<8 MIC>128

S. aureus MIC<8 MIC<8 MIC<8 MIC<8 MIC<8

P. aeruginosa MIC<8 MIC<8 MIC<8 MIC<8 MIC<8

Céc cao chiét 14 Sa ké déu co hoat tinh khang vi khuan
Salmonella typhimurium tai cac nong do khac nhau. Hiéu
quéa khang vi khuan S. typhimurium cta céc loai cao chiét
la Sa ké theo thir tur giam dan nhu sau: cao ethyl acetate
(MIC < 8 pg/mL), cao methanol, cao dichloromethane va
cao petroleum ether (16 pg/mL < MIC < 32 ug/mL). Tuy
nhién, khi so sanh v6i khang sinh thuong mai thi cac cao

chiét 1a Sa ké déu co6 hoat tinh khang S. typhimurium thap
hon khang sinh thuong mai euvioxcin & tat ca cac nong do
duoc khao sat.

Qua két qua nghién ctu trinh bay & Hinh 2 va Bang 5
cho thay, cao ethyl acetate 14 Sa ké c6 hiéu qua khang vi
khuan Staphylococcus aureus cao nhat trong céc cao khao
sat, ké dén la cao methanol. Hiéu qua khang vi khuan
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Staphylococcus aureus cua cao ethyl aetate va cao
methanol cao hon khang sinh thuong mai euvioxcin & tat
ca cac ndng do dwoc khao sat. Hiéu qua khang vi khuan
S. aureus cua cao petroleum ether va chlorometane gan
twong duong khang sinh thuong mai euvioxcin. Kha nang
khang khuan cua cao methanol va dichloromethane cua
canh Sa ké dugc ching minh véi ndng do tc ché téi thiéu
(MIC) lan luot 12 250 va 500 pg/mL [25]. Trong khi do, tat
ca cac cao 14 Sa ké dugc khao sat trong nghién ctru nay déu
c6 kha ning trc ché vi khuan S. aureus ¢ nong do 8 ug/mL,
¢6 nghia 1a ndng d¢ ¢ ché t6i thiéu nho hon 8 pg/mL.
Trong nghién ctru nay két qua cho thiy, khang sinh
thuong mai euvioxcin khong c6 kha nang khang dong vi
khuan Bacillus cereus. Nguoc lai, cac cao chiét 1a Sa ké déu
thé hién hoat tinh khang ngay ndng do dau khao sat la
8 pg/mL (MIC < 8 ug/mL). Trong d6, cao ethyl acetate cho
hiéu qua khang vi khuan B. cereus cao nhét voi dudng kinh
vong khang khuan tir 5,4+0,3 dén 11,5+0,5 pg/mL trong
khoang nong d6 tir 8 dén 128 ug/mL. Hiéu qua khang vi
khuan Bacillus cereus ciia cac cao la Sa ké theo thur tu giam
din nhu sau: cao ethyl acetate, dichloromethane, methanol
va petroleum ether. Nita va CS [24] dd ching minh,
methanol va ethyl acetate 14 Artocarpus heterophyllus c6

5
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hoat tinh khang vi khuan B. cereus véi duong kinh vong
khang khuin tai ndng d6 25000 pg/mL lan luot 1a 7,0 va
6,5 mm nhoé hon so vdi cao methanol (8,9+0,9 mm) va ethyl
acetate (11,54+0,5 mm) 14 Sa ké tai néng d6 128 pg/mL. Nhu
vay, cao methanol va ethyl acetate ctia 14 Sa ké trong nghién
clru ciia nhom tac gia c6 hidu qua khang vi khuan Bacillus
cereus cao hon 1a cia loai thyc vat cung chi 1a Artocarpus
heterophyllus trong nghién ctru trude do.

Ddi vai vi khuan Pseudomonos aeruginosa thi khang
sinh thuong mai euvioxcin cho hiéu qua khang cao hon céc
cao chiét I Sa ké véi duong kinh vong khang khuan tai nong
d6 8 pg/mL 1a 13,3+0,3 mm ting 1én 17,1+0,4 mm tai ndng
d6 128 pg/mL. Cao methanol, cao dichloromethane va cao
ethyl acetate cho hi¢u qua khang vi khuan P. aeruginosa cao
hon cao petroleum ether. Nhin chung, cac cao chiét 1a Sa ké
va khang sinh thwong mai diéu c6 gi4 tri MIC < 8 ug/mL,
cho duong kinh vong khang khuan ting dan theo nong do
cao chiét. Puong kinh vong khang khuan P. aeruginosa tai
nong d6 128 pg/mL cia cao methanol (12,3 mm) va ethyl
acetate (14,3 mm) |4 Sa ké trong nghién ctu nay I6n hon
vong khang khuan tao ra bai cao methanol (6,5 mm) va cao
ethyl acetate (7,0 mm) la Artocarpus heterophyllus la mot
lodi thuc vat cung chi cua cdy Sa ké [24].
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Hinh 2. Hiéu qud khdng tirng dong vi khudn ciia cdc logi cao chiét la Sa ké

Trong céc loai cao dugc khao sat, chi c6 cao methanol
(MIC <8 ug/mL)va ethyl acetate (8 <MIC < 16 pg/mL) 14 Sa
ké c6 hoat tinh khang vi khuan Listeria innocua. Cao
methanol ¢6 thé e ché sy phat trién cua Listeria nnocua
ngay tir ndng d6 8 pg/mL, trong khi d6 cao ethyl acetate tai

nong do 16 pug/mL méi co thé e ché sy phat trién cua vi
khuan L. innocua. Tuy nhién, cao ethyl acetate tao ra dudng
kinh vong khang khuan 16n hon cao methanol rat nhiéu lan;
o nong d6 cao chiét 128 pg/mL dudng kinh vong khang
khuin duoc tao ra boi cao ethyl acetate va methanol lan luot
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la 24,4 mm va 8,4 mm. Két qua ciing cho thiy, vi khuan
L. innocua khang lai khang sinh thuong mai euvioxcin.

Hiéu qua khéng cac dong vi khuan cta timg loai cao
chiét 14 Sa ké (Hinh 3) cho thiy, cao ethyl acetate, cao
methanol c6 kha ning khang lai tat ca 6 dong vi khuan khao
sat trong nghién ctru nay gdm: Escherichia coli, Bacillus
cereus, Samonella typhirinum, Listeria innocua,
Staphylococcus aureus va Pseudomonas aeruginosa; cao
dichloromethane c6 kha nang khang lai 5 dong vi khuan trir
dong vi khuan Listeria innocua; riéng cao petroleum ether
khong c6 kha nang khang vi khuan Escherichia coli va vi
khuén Listeria innocua. Xét kha ning khang timg dong vi
khuan thi cao ethyl acetate va cao methanol ciing khang
manh hon céc cao con lai.

K&t qua phan tich thanh phan hoa hoc cho théy, céc cao I
Sa ké déu chira cac thanh pl}én hda hoc tanin, alkaloide va
flavonoid day 1a cac thanh phan hoa hoc duge chung minh cé
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kha ning khang oxy hoa [26] va khang khuén [27]. Trong
nghién ciru cia nhém téc gia cho thdy, kha ning khang oxy
hoa ciing nhu kha niing khang khuén ciia phan doan cao ethyl
acetate va cao methanol 1a Sa ké luén cao hon cac cao con lai
trong thi nghiém. Diéu nay pht hop véi két qua dinh lugng
flavonoid toan phan va polyphenol tong trong hai loai cao nay
cling cao hon cac cao con lai (Bang 2). Hoat tinh khang oxy
hoa ciing nhu khang khuén ctia phan doan cao petroleum ether
14 Sa ké déu thép hon khi so sanh véi cac cao khac trong
nghién ctru, didu nay ciing c6 thé do ham lwong flavonoid va
polyphenol c6 trong phan doan cao petroleum ether thip hon
cac phan doan khac (Bang 2). Khi ddi chiéu véi két qua dinh
tinh thanh phan hoa hoc (Bang 1) thi cao petroleum ether ciia
14 Sa ké khong chura triterpenoid va glycoside. Déy ciing cac
hop chét tu nhién ¢6 trong cac cdy thude duoc cac nghién ctru
y dugc hién dai quan tim nhu mot trong cac hop chat tiém
ning cho céc thir nghiém vé hoat tinh sinh hoc.

Cao methanol

g Vo khuan (mm)
™

DPuong kinh von

Puong kinh vong vo khuan (mm)

8 16 32 64 128
Nong dé cao chiét (ug/mL)

Ghi chti: ——E. coli ——S5. tvphimurium --=--L. innocua —=— B. cereus - S.aureus —— P. aeruginosa

Hinh 3. Hiéu qua khéing cdc dong vi khudn ciia timg logi cao chiét ld Sa ké

4. Két luan

Céc cao chiét tir 14 Sa ké khd déu co chtra: flavonoid,
alkaloid, tannin. Riéng cac cao methanol, dichloromethane,
ethyl acetate co chira thém triterpenoid, glycoside. Ngoai ra,
c&c cao chiét 14 Sa ké khd khong co chita saponin. Ham
luong polyphenol tong (TPC) c6 trong cac cao methanol,
ethyl acetate, dichloromethane, petroleum ether lan luot 1a
547,248,2; 360,9+1,9; 204,5+16,1 va 125,7+19,3 mg
GAE/g. Ham luong flavonoid toan phan (TFC) c6 trong c4c
cao methanol, ethyl acetate, dichloromethane, petroleum
ether lan luot la 764,8422,2; 770,6+20,4; 459,7+16,6;
443,7+21,7 mg QE/g. Hiéu qua khang oxy hoa cua cao ethyl
acetate (ECso = 56,4+0,2 pg/mL va ODgs = 256,7+13,1
ug/mL) 1 tot nhat trong 4 loai cao chiét dugc khao sat. Nguoc
lai, hiéu qua khang oxy hoa ciia cao petroleum ether thip nhat
(ECso = 84,3+0,7 pg/mL va ODgs = 584,0+3,6 pg/mL).
Hoat tinh khang khuin duoc khao sét ciing cho thiy, cao ethyl
acetate va methanol c6 thé khang duoc ca 6 dong vi khuédn

Escherichia coli, Bacillus cereus, Samonella typhirinum,
Listeria innocua, Staphylococcus aureus, Pseudomonas
aeruginosa trong khoang ndng d6 duoc khao sat tir 8 dén
128 pg/mL. Két qua khao sat 1a tién dé cho cac nghién ctru
tiép theo nham tim ra cac hop chét thién nhién co hoat tinh
t6t chira bénh trén nguoi.

Loi cam on — Nghién ctru nay duoc tai trg boi Du an nang
cép Truong Pai hoc Can Tho VN14-P6 bing ngudn von
vay ODA tir chinh phu Nhat Ban
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