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Abtract: Our study investigated antibacterial effects of extracts from Pluchea Indica on gram
positive and negative bacteria, including Bacillus subtilis (B. subtilis) ATCC 6633, Staphylococcus
aureus (S. aureus) ATCC 25923, Escherichia coli ATCC 25922, Pseudomonas aeruginosa ATCC
9027 and Salmonella typhymurium ATCC 13311. In addition, we also measured polyphenol
contents and antioxidant activities, applying Folin Ciocalteu and 1,1-diphenyl-2-picrylhydrazyl
(DPPH) reagents. Extracts from 6 solvents, including hot water, ethanol, methanol, ethyl acetate,
acetone and hexane were used. Experiments were performed in Laboratory of Pharmacology
research and Drug development, Center of Research excellence and Innovation, Vietnam National
University of Agriculture, from October 2023 to February, 2024. The results showed that Pluchea
Indica exerted inhibition on gram positive bacteria, including B. subtilis and S. aureus, and also
contained polyphenol and antiosidant activities at significant levels. It confirms the potentials of
applying this plant as a natural therapy for bacteria infections. In 6 investigated solvents, methanol
showed the best extracting efficacies, in all of 3 parameters, inclusing antibacterial properties,
polyphenol contents and antioxidant activities. These results suggest that this solvent should be
further studied to explore the potentials of Pluchea Indica and make use of this material in practice.
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PANH GIA TAC DUNG UC CHE VI KHUAN VA KHAO SAT
HAM LUQNG POLYPPHENOL, HOAT TINH CHONG OXY HOA

CAC DICH CHIET TU DUQC LIEU CUC TAN (PLUCHEA INDICA)
Tran Thi Hong!, Hoang Thanh Hao2, Nguyén Thi Thanh Ha%*, Nguyén Thanh Hai?
Vign kiém dinh Quéc gia Vic xin va Sinh pham vy té
ZHgc vién Nong nghiép Viét Nam
Nhgn ngay 16 thang 02 nam 2024
Chdp nhdn ding ngay 28 thang 03 nam 2024

Tom tat: Nghién ciu caa ching tdi tién hanh khao sét dich chiét caa cay cuc tan (Pluchea Indica)
trén céac vi khuan gram duong va gram am, bao gdm Bacillus subtilis (B. subtilis) ATCC 6633,
Staphylococcus aureus (S. aureus) ATCC 25923, Escherichia coli ATCC 25922, Pseudomonas
aeruginosa ATCC 9027 va Salmonella typhymurium ATCC 13311. Bén canh d6, ham lugng
polyphenol va hoat tinh chdng oxy hoa cua cac dich chiét ciing dugc xac dinh, sir dung thudc thir
Folin Ciocalteu va 1,1-diphenyl-2-picrylhydrazyl (DPPH). Sau loai dung méi duogc sir dung dé
chiét duoc lidu clc tan, bao gom: nudc nong, ethanol, methanol, ethyl acetate, acetone va hexane.
Cac thi nghi¢m dugc thuc hién tai phong thi nghi€ém Dugc 1y va Phat trién thudc, Trung tam nghién
ctru xuét sdc va ddi mai sang tao, Hoc vién Nong Nghiép Viét Nam tu thang 10 ndm 2023 dén
thang 2 nam 2024. Két qua cho thay, cac dich chiét c6 kha ning wc ché nhom vi khuan gram duong,
bao gom B. subtilis va S. aureus, dong thoi c¢6 ham lugng polyphenol va hoat tinh chdng oxy héa
& mirc dang ké. Piéu nay khing dinh tiém ning ung dung cia cay thudc nay véi vai tro 1a mot chat
khang khuan ¢ ngudn gdc tu nhién. Trong sé cac dung moi khao sat, methanol cho hiéu qua tét
nhat trén ca 3 chi tiéu va wc ché vi khuan, ham lugng polyphenol va hoat tinh chéng oxy hoa. Theo
d6, chung t6i cho rang dich chiét voi dung méi nay nén dugc tiép tuc nghién ctru dé khai thac kha
nang ung dung caa cay thudc nay trong thyc tién.

Tur khoa: clc tan, dich chiét, khang khuan, polyphenol, chéng oxy héa.

1. Pat van dé c6 kha ning trc ché sy phat trién hoac tiéu diét
Theo quan niém truyén thong, khang vi khuan. Hién nay, khoa hoc ki thuat ngay
sinh dugc dinh nghia 14 nhitng chét do cac vi cang phét trién khang sinh khong chi dugc tao

sinh vat (vi khuan, nim, xa khuan...) tao ra ra bai c&c vi sinh vat ma con dugc tao ra bang
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qua trinh ban tong hop hoic téng hop hoa
hoc. Ngudn khang sinh ndy duoc st dung
khéng hop Iy, c6 phan lam dung khéng sinh
gay hién tuong khang khéang sinh, ton chat
khang sinh trong thuc pham, chin nudi. Ngay
nay ¢ cang nhiéu méi quan tam ddi vai viéc
tim kiém cac chat khang khuan c6 ngudn géc
tu nhién. Dac biét cac cay dugc liéu, ching
cho it tdc dung phy, kha nang khang cham
hon, an toan khi str dung.

Clc tan hay con c6 tén goi khéc 1a cay
tur bi, dai ngai, nan luat, co tén khoa hoc la
Pluchea Indica. Pay 1a loai cdy thudc phd
bién, dugc y hoc ¢d truyén ting dung cho viée
chita tri nhiéu loai bénh [1]. C4c nghién ctu
da chting minh cuc tan duoc o tac dung trén
bénh ddi thdo dudng, u budu, ting huyét ap
va viém bang quang. Dich chiét cua la cay i
ché sy phat trién caa ca vi khuan gram am va
gram duong [2], dong thoi clingeé nhidu cac
hoat tinh sinh hoc khéc, dién hinh nhu kha
nang chdng oxy hoa va chong viém [3]. Tuy
nhién, cac khao sat vé cay thudc nay voi
ngudn nguyén liéu thu thap tai Viét Nam con
chua nhidu. Vi thé, trong nghién cau nay,
chung t6i d3 tién hanh danh gia kha nang uc
ché vi khuan, ham luong polyphenol va hoat
tinh chéng oxy hoa cua dich chiét tir nguon
duoc liéu nay tai Viét Nam.

2. Nguyén liéu va phwong phap nghién ctru

2.1. Nguyén li¢u

CUc tAn d3 qua so ché do cong ty dugc
liéu ¢ truyén Binh An (Nghia Trai, Hung
Yén) cung cap. Vi khuan thi nghiém duoc thu
mua tir b suu tap giéng chuan ATCC cua My
(ATCC, American Type Culture Collection),
gom cac chang 1a Bacillus subtilis (B.
Subtilis) ATCC 6633, Staphylococcus aureus
(S. aureus) ATCC 25923, Escherichia coli
(E. coli) ATCC 25922, Pseudomonas
aeruginosa (P. aureginosa) ATCC 9027 va
Salmonella typhymurium ATCC 13311.

2.2. Chiét xudt dwoc liéu

Duoc liéu khé dugc nghién nho, min
véi kich thude < 0,5 mm. Ngam dugc liéu
trong tung loai dung mo6i nudc nong,
methanol, ethanol, ethyl acetate, aceton va
hexane vai ti 1€ 1/30 (g/ml) ci 10g dugc ligu
khd ngam trong 300ml dung moi. Véi dung
m0i ethanol, methanol vortex dung dich 5 -
10 phat d& ngam sau 24 gid. Béi véi dung moi
nude nong vortex 30 phut sau d6 loc qua bang
vai loc. Str dung céc ong tube 15ml dé dung
dich chiét duoc liéu chuan bi dé ly tam. Ly
tam loc tai tan s6 3500 vong/ phut trong thoi
gian 10 phat ling cac can thao dugc. Dung
gidy loc dé loai bo phan can bj trdi trong qua
trinh d6 dich chiét tir tube 15ml thu 14y dich
chiét. i véi ting dung moi dugc liéu nhiét
d6 chiét cao khong cao qué 45° C dé dugc ligu
gitr duoc hoat tinh sinh hoc giam cac tac dong

xau dén hoat tinh trong qua trinh chiét. Dich
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chiét sau d6 duoc cd quay hit chan khong, sir
dung may cbé quay chén khéng (RE- 501
Rotary evaporator, cong ty Zheng Keda,
Trung Qudc) dé loai hét dung méi trong ap
suit thap. Cao duoc lidu cua 6 dung mdi sau
khi chiét xuit duoc bao quan tai nhiét do -
30 °C va st dung trong vong 3 thang. Khi thi
nghiém, cao dugc hoa tan boi dimethyl
sulfoxide (DMSO) pha lodng thanh 5ml dich
chiét ham lugng dich chiét goc nay c6 nong
d6 2g/ml (khéi luong dugc licu khd/ ml).
Duoc liéu géc dugc pha lodng tai 4 ndng do:
250; 500; 1000; 2000 mg/ml. Dich chiét dugc
liéu lac nay duoc bao quan dich chiét duoc
liéu dong lanh dé dam bao duoc liéu git duoc
hoat tinh trong thoi gian dai.
2.3. Phwong phdp xdc dinh hogt tinh khang
khudn cra dich chiét dwec liéu trén vi
khudn

Viéc kiém tra tac dung wc ché cua cac
dich chiét duoc thuc hién theo nguyén ly
khuéch tan trén thach cia Kirby-Bauer. Canh
khuan c6 ndng d6 108 cfu/ml dugc ciy trén bé
mat thach Muller Hinton (Merck, Buc) [4, 5].
Doi sau khi bé mit thach kho, ching tdi tiép
tuc sa dung cac 6ng khau bang dong co6
duong kinh bén trong 1ong dng 1a 1cm dé duc
va tao ra 4 giéng bén trong 10ng dia, sao cho
mdi giéng cach nhau 2-3 cm. Cudi cing, 100

ul dich chiét duoc liéu tai cac ndng do khac

nhau duoc lan luot nhd vao mdi giéng. Cac
dia thach nay sau d6 duoc dé trong ta mat tai
nhiét d6 15 °C trong 3 tiéng dé dich chiét
khuéch tan hét ra bé mit thach [6], roi tiép
tuc chuyén sang nudi & 37 °C trong 24 tiéng
roi lay ra quan sat. Khi do, tac dung wc ché
su phat trién cua vi khuan s& duoc danh gia
thong qua do lon cua duong kinh vong vo
khuan tao ra xung quanh giéng, xac dinh
bang may do d6 Ion vong vo khuan (Haloes
Caliper — Zone Reader).
2.4. Phwong phap xdc dinh ham lwong
polyphenol

Ham luong polyphenol trong dich
chiét duoc chung t6i xac dinh theo phuong
phap cua Suda et al. [7]. O céc ong thi
nghiém, 0.1 ml chat chuan hoac céc dich chiét
pha lodng dén nong d6 20 mg/ml s& dugc tron
voi 0.5 ml Folin-Ciocalteu's phenol
reagent (Merck, Puc). Sau khi dé yén tai
nhiét &6 phong trong 3 phat, mdi dng s& dugc
cho thém 0,5 ml 10% Na>COz va 2,5 ml nu6c
cét, rdi U trong 60 phut dé phan @ng xay ra
hoan toan. Mirc d6 hap phu cia cac dng duoc
xac dinh tai budc séng 750 nm, st dung may
quang phd so mau 722 (Ultra Violet-
Visibility Spectrum, cdng ty Jinghua, Trung
Quéc). Thi nghiém cua toi st dung acid
Chlorogenic (Merck, Ptrc) 1am chét chuan dé

tinh toan ham lugng polyphenol, theo d6 ham



Nguyén Thi Thanh Ha va cac cong su/Tap chi Khoa hoc Kiém dinh Vic xin va Sinh phdam y té, Vol.4, No. 1 (2024)

lugng polyphenol trong mdi 100mg bot duge
lidu duoc quy dbi twong dwong sang sd mg
acid Chlorogenic.
2.5. Phwong phdp xdc dinh hoat tinh chong
oxy hoa

Trong nghién ctru nay t6i xac dinh
hoat tinh oxy hoa bang cac phan tich sir dung
chat DPPH (1,1-diphenyl-2-picrylhydrazyl),
theo phuong phap cua Masuda et al. [8].
Dung dich DPPH st dung trong thi nghiém
duogc pha bang cach tron 0.1 g DPPH véi 50
ml ethanol 96%. O cac 6ng thi nghiém, 0.1ml
chat chuan hodc céc dich chiét pha lodng dén
noéng d6 20 mg/ml s& duoc tron véi 50 pl
DPPH va 2,4ml nudc cat. Vortex dung dich
trong 10 gidy dé trong bong tbi 60 phiit rdi do.
Mirc d6 hap phu 4nh sang ctia cac dng duoc
xac dinh tai budc song 515 nm, véi céac 6ng
d6i chirng am bao gém 100 ml dich chiét + 50
pl dung méi DMSO (khéng c6 DPPH) + 2,4
ml nuéc cit, con éng déi ching gom 2,5 ml
nude cat + 50 pl DPPH.

Kha ning chng oxy héa ctia miu thi

nghiém dugc tinh toan theo cong thirc:

Ac-As-Ab

Trong do:

Ac= Gia tri mat d6 quang (OD) cua éng dbi
chirng

As = Gia tri mat do quang (OD) ctia ong thi
nghiém

Ab = Gia tri mat 46 quang (OD) cua éng ddi
chung am

Thi nghiém ctia chiing t6i sir dung Vitamin E
(alpha-Tocopherol, Merck, Ptrc) lam chét
chuén dé tinh toan hoat tinh chéng vi khuén,
theo d6 hoat tinh chéng oxy hoa ciia 100 mg
bot duogc lidu s& duge quy doi twong duong
sang sO mg Vitamin E.

3. Két qua va thio luin

3.1. Két qud dwong kinh dwong kinh vong
vd khudn ciia cao chiét clc tan

Két qua dudng kinh duong kinh vong vo
khuan cua cao chiét clc tan boi 6 dung moi

dugc chang toi trinh bay ¢ Bang 1.
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Bang 1. Pwong kinh vong v khuian (mm) ciia dwec ligu clc tan.

Vi khuin | Dung moi Kich thuéc dwong kinh vong vé khuin mm
250mg/ml | 500mg/ m | 1000mg/ml | 2000mg/ ml
Methanol | 1.11+1.56 | 2.01£0.05 | 2.76£1.35 3.48+0.60
Ethanol | 2.82+0.72 | 2.425+0.73 | 1.34+0.33 | 2.67%0.70
B. subtilis Ethyl 1.5140.57 | 1.75+£0.99 | 2.28+1.42 | 3.34+0.57
Aceton | 2.20£1.26 | 3.27£0.29 | 2.97+0.29 | 3.39+0.26
Hexane | 2.22+0.25 | 2.72+0.43 | 3.18+1.07 | 3.27+£0.83
S. aureus | Methanol | 0.00+0.00 | 0.00+0.00 | 0.00+0.00 | 8.78+0.89

Ghi chl: Giatri trung binh + d¢ 1éch chudn cua tieng gid tri. Cac dich chiét khong tao dwrong kinh

vong vo khuan tai moi néng dé thi nghiém khéng diroc thé hién trén bang. .

Két qua cua chang toi cho thay dich
chiét clc tan chi cho tac dung trén vi khuan
gram duong, trong khi khong c6 kha nang c
ché su phat trién cua vi khuan gram am, bao
gom P. aureginosa va E. coli. Diéu nay tuong
dong vai két qua khang khudn ctia nghién ctiru
cia Sirikhwan [9], trong d6 khang dinh vi
khuén gram dwong thuong man cam hon véi
cac chat c6 hoat tinh khang khuan. Diéu nay
dugc giai thich mot phan 1a do su khac biét
trong dic diém cau tao caa I6p vo vi khuan
gitra nhom vi khuan gram dwong va gram am.
Trong khi vo vi khuan gram dwong chi gom
¢6 thanh té bao duoc ciu tao tir peptidoglycan
va mot 16p phospholipid, thi vo caa vi khuan
gram am lai bao gébm thém ca I6p
lipopolysaccharide c6 tinh tu vé cao & phia

bén ngoai, theo d6 giup nhom vi khuan nay

dé khéang tét hon vé6i sy xdm nhap cua céc tac

nhan khang khuan.

Khi so sanh dich chiét cua cac dung
mdi khac nhau, ching t6i thidy dung moi
methanol cho hoat tinh khang khuan ti uu
nhat, thé hién duoc tac dung trén ca 2 vi
khuan gram dwong 1a B. subtili va S. aureus
25923. Nguoc lai, dung moi nudc ndng cho
hiéu qua kém nhat khi khong tao ra vong vo
khuan trén tit ca cac chang vi khuan thi
nghiém. Piéu nay duoc giai thich 1a do céc
hoat chat c6 tinh khang khuan trong thuc vat
nhu cac hop chét polyphenol thuong kém tan
trong nude hon so véi dung mai hiru co, trong
khi hau hét cac thanh phan c6 kha nang wrc ché
vi sinh vat phét trién cua thuc vat da duoc xac
dinh la co6 kha nang tan vao cac dung moi

nhom ruou, Vi du nhu methanol.



Nguyén Thi Thanh Ha va cac cong su/Tap chi Khoa hoc Kiém dinh Vic xin va Sinh phdam y té, Vol.4, No. 1 (2024)

3.2. Két qud xdc dinh ham Iwong polyphenol

dich chiét cuc tan

Két qua do ham lugng polyphenol dugc thé
hién ¢ Bang 2.

Béng 2. Ham lwgng polyphenol cia dich chiét ctc tan (tinh theo mg acid chlorogenic quy
doi/ 100 mg bot dwoc liéu).

Dung méi Ham lwong polyphenol
Nudc nong 0.390+0.019
Methanol 0.707+0.043
Ethanol 0.008+0.001
Ethyl acetate 0.016+0.001
Acetone 0.033+0.002
Hexane 0.004+0.001

Tir két qua ¢ bang 2 chang tdi thiy
ham lugng polyphenol cua dich chiét clc tan
v6i dung moi methanol 1a cao nhat, dat
0.707+0.043 (mg acid chlorogenic quy doi/
100 mg bot dugc ligu), sau d6 1a dén dich

chiét véi dung moéi nudc nong, dat

0.390 + 0.019 (mg acid chlorogenic quy doi/
100 mg bt dugc ligu).

3.3.  Két qud xdc dinh khd néng chong
oxy hoa ciia dwec ligu
Két qua xac dinh hoat tinh chéng oxy héa

duoc thé hién ¢ Bang 3.

Bang 3. Hoat tinh chéng oxy hoa caa dich chiét clc tan (tinh theo mg Vitamin E quy ddi/
100 mg bt dwgc ligu).

Dung moi Hoat tinh chong oxi héa
Nudc nong 0.536+0.362
Methanol 1.043+0.420
Ethanol 0.154+0.029
Ethyl acetate 0.138+0.000
Acetone 0.485+0.419
Hexane 0.040+0.007

Tir bang 3 ching ta thiy twong tu nhu két qua
xéc dinh ham luong polyphenol, thi dich chiét
clic tan v4i dung moi methanol ciing cho hoat

tinh chong oxy hod manh nhat, dat 1.043 +

0.420 (mg Vitamin E quy doi/ 100 mg bot
dugc liéu), sau dé 1a dén dung moi nudc
nong, dat 0.536 *+ 0.362 (mg Vitamin E quy
di/ 100 mg bot duoc lisu).
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4. Kétluan

Két qua nghién ctru chung toi da so bd
ching minh duoc kha ning &rc ché cua clc tan
trén vi khuan gram duong 1a B. subtilis va S.
aureus, theo d6 khang dinh tiém ning ung
dung cua duoc lidu ndy vai vai tro chat khang
khuan tu nhién. Bén canh do, nghién ctu cia
ching t6i con cho thay duoc liéu nay c6 ham
lwong polyphenol va hoat tinh chdng oxy hoé
& muc cao. Trong s6 6 dung mdi khao sat,
dung mdi methanol tao ra dich chiét cuc tan
c¢6 duodng kinh vong vo khuan 16n nhit, dong
thoi cling ¢6 ham lugng polyphenol va hoat
tinh chéng oxi hoa cao nhat. Do 6, methanol
dugc xac dinh 13 dung méi vu viét nhat dé
chiét xuat dugc liéu nay. Tuy nhién, ching toi
cho rang con can thém nhiéu cong tac nghién
ctu tiép dé xac dinh hoat chat chinh trong
duoc liéu, ciing nhu danh gia tac dung cua
dich chiét trén co thé dong vat va trong diéu
Kién in vivo.
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