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Tom tat

Cay dra c6 nhiéu tac dung véi sirc khoé da duroc ghi nhdn trong cac tai liéu y hoc cé
truyén. Nghién cizu ndy danh gid kha nang 1 ché sw sinh trweeng ciia mét so chung vi khuan
tir cao chiét nudc ré cay dira (Cocos nucifera L. var typica). Cao chiét nuéc ré dira diroc
lam khd, khdo sat thanh phan hod thuc vdt, ddnh gid khd ning i ché sinh triong trén S.
aureus, B. cereus, P. aeruginosa va E. coli va tim gia trj néng dé irc ché vi khuan tai thiéu
(MIC). Cao ré dira ¢ chiza hop chat phenol, tannin, flavonoid, steroid, va saponin. Hoat
tinh ¢zc ché vi khudn cuia cao chiét ré dira thé hién sy phu thugc vao néng dé véi dwong
kinh vong vé khudn Ién nhdt duwroc ghi nhdn trén chung S. aureus (11,67 + 0,58mm) khi ¢
nong do cao ¢ 1000mg/ml. Puong kinh nay do dwoc trén ching B. cereus la 8.0 + 1.0mm.
Gia tri MIC dwoc xdc dinh lan lwot la 3,9mg/ml va 15,6mg/ml tuwong img Véi 2 ching trén.
Nguwot lgi, khong ¢ hoat tinh izc ché ciia cao doi véi E. coli va P. aeruginosa duoc ghi
nhdn. Tir két qua nghién cizu ndy, cd thé két ludn rang cao chiét nuéc ré dira c6 hoat tinh
1#C Ché doi véi vi khuan gram dwong nhieng khéng cé tac dung doi véi nhom gram am.

Tor Khoa: P. aeruginosa, ré dira, S. aureus, i#c ché vi khuan
Abstract

BACTERIAL INHIBITION ACTIVITY OF WATER EXTRACT OF COCONUT
TREE ROOT (COCUS NUCIFERA L. VAR TYPICA)

The health benefits of the coconut tree have been recorded in traditional medicine.
The aim of this study was to evaluate the inhibition activity of water extract of Cocus
nucifera L. var typica root on several pathogens. The dried extract was screened for
phytochemical components, and the inhibition effect on bacteria was accessed by agar
diffusion method. The minimal inhibitory concentration (MIC) was demonstrated by the
broth dilution assay. The results showed that the extract contained phenols, tannins,
flavonoids, steroids, and saponin. The antibacterial property of the extract was dose-
dependent with the zone inhibition diameter increasing with extract concentration. The
largest zone inhibition diameter was observed at the concentration of 1000mg/ml of the
extract which was 11,67 + 0,58mm for S. aureus and 8.0 + 1.0mm for B. cereus. MIC
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values were 3,9mg/ml and 15,6mg/ml for two above species, respectively. No inhibitory
effect of the extract on gram-negative bacteria (E. coli and P. aeruginosa) was found. In
conclusion, the water extract of coconut tree root has no antibacterial activity on gram-
negative but gram-positive species.

1. it van dé

Dé khang khang sinh 1a mot van dé vé cung nghiém trong ma nganh y té toan cau
da va dang d6i mat nhidu nim qua. O Viét Nam, tinh hinh khang khang sinh duoc ghi
nhan ngay cang nhiéu. Mot nghién ciru khao sét cac chung vi khuan gay bénh viém tai
trén bénh nhi tai Bénh vién Phy san — Nhi DPa Ning cho thay hau hét cac chang vi khuan
déu c6 kha ning dé khang lai khang sinh. Trong do6, 86,6% Staphylococcus aureus dé
khang véi methicillin, 100% khang véi penicillin va dé khang cao véi azithromycin,
clindamycin, erythromycin va oxacillin (80,0-91,4%). H. influenzae dé khang véi hau hét
c4c loai khang sinh trong nhém B, mét s6 khang sinh thuoc nhém C va O; trong khi d6
S. pneumoniae cO0 kha nang khang 100% vd&i erythromycin, khang cao vai
trimethoprim/sulfamethoxazole (84,6%) (Trinh, Hoa, Thanh, & Hoang, 2022). Tinh trang
khang thuéc trén vi khuan gram am nhu E. coli, A. baumannii, Klebsiella spp., P.
aeruginosa ngdy cang gia ting. Vi khuan E. coli va Klebsiella spp. déu c6 biéu hién khang
lai cephalosporin thé hé 3 nhu khang cefotaxime, khang ceftazidime vai cac ti 16 khao sat
duoc lan luot 12 52,2%-64,4% va 43,2%-56,7%, 32,3%-53,0% va 39,9%-50,8%, theo thu
tu twong ung vai ching vi khuan. P. aeruginosa co ty Ié khang khang sinh khoang 50%
dbi véi cac thube thir nghiém (Ngoc, Hang, Puc, Cuong, & Quynh, 2019). Trudc sy gia
tang ngay cang nhiéu cac chung vi khuan khang thudc khang sinh, viéc tim kiém va phat
trién khang sinh mai 1a mot nhu cau vo ciing cap thiét, trong d6 khang sinh ty nhién Ia
mét ngudn to 16n cho nhiing khang sinh méi (Moloney, 2016).

Chiét xuat tir cc thanh phan cua cay dira c6 chtra nhiéu hop chét phenol, tannin,
flavonoid, leucoanthocyanin, triterpen, steroid va alkaloid. Dau chiét xuat tir com dira c6 chira
thanh phan chi yéu 1a lauric axit va a-tocopherol. R& dira c6 nhiéu flavonoid va saponin
(Lima va nnk., 2015). Céc thanh phan ho4 thuc vat ndy gép phan tao nén cac hoat tinh sinh
hoc cta dira nhur chéng giun san, khang viém, wc ché ung thur, chéng oxy hoa, khang nam va
khéng khuan (Lima va nnk., 2015; Silva va nnk., 2013). San pham thuy phan cta dau dira tc
ché duoc vi khuan P. aeruginosa va S. aureus (Pat, 2017). Trong méot nghién ctru khac da
chimg minh duoc lauric axit phan 1ap tir dau dura c¢6 kha nang tc ché sinh truong cua S.
aureus, B. cereus, S. Thypimurium va E. coli. (Nitbani, Jumina, Siswanta, & Solikhah, 2016).
Kha ning khang khuan cua ré dira ciing da dugc kiém chimg trén vi khuan K. pneumoniae,
B. subtilis, S. aureus, C. albicans va A. niger. Ké qua ghi nhan hiéu qua tic ché cua cao
ethanol r& dura trén vi khuan nhung khong c6 tac dung trén A. niger (Uy va nnk., 2019).

Cay dura (Cocus nucifera) duogc trong nhiéu ¢ Viét Nam véi gia tri kinh té cao, dac
biét nhiéu ¢ tinh Bén Tre. Ngoai cdng dung trong cung cap nguyén liéu cho nganh cong
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nghiép thuc phdm va cong nghiép nhe, cac bd phan tir dira con ¢6 nhiéu y nghia trong y
hoc nhu chita dau da day (nuéc), néng sét (hoa), chay mau cam (so), dai kho va vang da
(rd), ... (Bich va nnk., 2006). Trong nghién ciru ndy, cao nuéc tir ré dira dwoc sir dung dé
danh gia tac dung khang khuan trén ca chang vi khuan gram am va gram duong véi
phuong phap chiét xuat truyén thong thuong duoc sir dung trong dong y (sic), sir dung
nuéc 1am dung méi o thé giam thiéu tac hai dbi véi méi truong va phan anh duoc thuc
té khi nguoi dan sir dung ré dira trong hd trg diéu tri bénh.

2. Phwong phap nghién cuu

2.1 Chiét xudt dwoc liéu

Ré dira dugc thu & Thanh phd Bén Tre, tinh Bén Tre. Phan ré thu c6 do dai tir 30-
40cm tinh tir ngon ré. Sau khi rira sach, nguyén liéu duoc siy khé & 50°C cho dén khi
khéi lugng khong doi. 200g bot ré dira dugc chiét xuat véi nude theo ti 18 1:10 trong thoi
gian 15 phat & nhiét d6 sbi cua nudc. Qua trinh duoc 13p lai 3 1an dén khi mau cua dich
chiét nhat di. Dich chiét dugc c6 quay chan khong va lam kho dén am d6 dudi 5%. cao
ré dira (CRD) duoc luu trit & -20°C cho dén khi sir dung.

2.2 Pinh tinh thanh phadn hoa hoc cia cao ré dira

Thanh phan ho4 thyc vat caa CRD duogc khao sat so bd bang céc phan ang hoéa hoc
dinh tinh nhém hop chat theo mé ta cua (Phung, 2007). Cac nhdm hop chat duoc khao
sat gdm c6 phenol, tannin, alkaloid, flavonoid, steroid, saponin.

2.3 Khdo sét hogt tinh khang khudn
2.3.1 Xdc dinh dwong kinh vong khang khuan

Hoat tinh &rc ché vi khuan duoc xac dinh bang phuong phap khuéch tén trén dia theo
huéng dan cia Bo Y Té (2017) véi mot s6 cai tién nho. Bon chung vi khuan dugc sir dung
trong nghién ctu nay bao gém Staphylococcus aureus va Bacillus cereus (Gram duong),
Escherichia coli va Pseudomonas aeruginosa (Gram am). 100pl huyén dich vi khuan (10°
CFU/ml) duoc trai déu trén mat thach MHA c6 dudng kinh 90cm. Sau d6, mdi dia thach
duogc dit 1én cac dia gidy da duoc tam véi 10ul CRD & céc nong do khéc nhau (62,5-
1000mg/ml), d6i chimg 4m 13 dung méi dung dé hoa tan CRD (DMSO 10%), gentamycin
10pg/dia duoc dung lam d6i chimg duong. Cac dia thach duoc dé & 4°C trong 4 gior dé cho
cao hap thu vao thach trude khi u & 37°C. Puong kinh vong tron wc ché vi khuan duoc do
sau 24 gio bang thudce cd chia vach dén mm trir di duong kinh dia gidy.

2.3.2 Xac dinh MIC

Lan luot cho 0,5ml cua cac thanh phan sau DMSO 10%, CRD (15,6, 32,3, 62,5,
125, 250, 500mg/ml), gentamycin 1mg/ml vao tiing 6ng nghiém riéng I¢é c¢6 chira san 1ml
vi khuan (10° CFU/mI) nudi cay trong méi truong LB long. Lic déu va dem u & 37°C
trong 24 gio. Nong do tc ché tdi thiéu MIC duoc ghi nhan 1a ndng d6 thap nhat cia CRD
ma tai d6 n6 co thé ngin can dwoc su phét trién cua vi khuin quan sat duoc bang mét
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thuong (BO Y Té, 2017). Nong d6 cudi cung cua CRD trong 6ng nghiém tha nghiém a

3,9, 7,8, 15,6, 32,3, 62,5, 125 mg/ml. Gentamycin dugc St dung lam ddi chung duong,

mau moéi truong khong co vi khuan duoc ding dé danh gia sy vo trang caa thi nghiém.
2.4. Phan tich sé li¢u

Két qua thi nghiém duoc xir Iy bing phan mém Minitab 18, phan tich ANOVA va
kiém dinh LSD dé so sanh su khac biét giita cac nghiém thuc. Két qua duoc trinh bay
dudi dang trung binh caa 3 1an lip lai (= SD), su khac biét co ¥ nghia khi gia tri P<0,05.

3. Két qua va thao luan

3.1 Hiéu sudt chiét va dinh tinh thanh phan hoa thec vat

Tir 200g bot ré dira thu duoc 38,199 CRD kho (am d6 4,91 + 0,06%), hiéu suat
chiét bot ré kho dat 19,1%. Trong nghién ctru nay, nudce duoc st dung lam dung méi chiét
Xuat vi theo trong y hoc c6 truyén, ngudi dan thuong sir dung nude 1am dung méi dé chiét
Xuat cac hop chat tir duoc liéu bang phuong phap sac (Phung, 2007). Ngoai ra, nudc con
dugc xem nhu 1a mot dung mdi xanh nhét trong sé cac dung mdi dung trong chiét xuét.
S6 lugng cac nghién ctu str dung nude 1am dung méi dugc céng bd ngay cang nhiéu
(Castro-Puyana, Marina, & Plaza, 2017).

Két qua dinh tinh cho thiy CRD c6 chtra cac hop chat phenol, tannin, flavonoid,
steroid va saponin nhung cho két qua thir nghiém am tinh véi alkaloid (Bang 1). Pay la
nhitng hop chét hoa hoc thuong gap trong thuc vat. Két qua nay twong dong véi nhitng
nghién cau dugc céng b trude day. Cac hop chat phenol, tannin, flavonoid, steroid,
alkaloid duoc tim thay trong chiét xuat ethanol vo xo dira. Cao ethyl acetat tir soi dura, ré
dira ¢6 nhiéu flavonoid va saponin (Lima va nnk., 2015; Uy va nnk., 2019). Triterpen,
saponnin va tannin dugc xac dinh trong cao nudc va cao phan doan butanol tir vo than
cay dura xanh (Costa va nnk., 2010).

Bdang 1. Két qud dinh tinh thanh phan hoa thuc vdit ciia CRD

Nhom hegp chét Két qua

Phenol

Tannin

Flavonoid

Steroid

Saponin

Alkaloid

(+): c6 hién dién; (-): khéng hién dién

Sy hién dién cua cac hop chat héa hoc c6 lién quan dén hoat tinh sinh hoc ciia cac bo

phan khac nhau caa cay dira. Cac hop chat flavonoid cé nhiéu tac dung trong viéc phong
chéng sy oxy héa (Lima va nnk., 2015). Tannins, terpenoids, alkaloids, va flavonoids ciing
dong vai trd quan trong trong kha nang &rc ché sy phat trién cua vi khuan thdng qua nhiing
co ché khéc nhau (Cowan, 1999) va chéng giun san (Costa va nnk., 2010).

+ + + + +
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3.2 Khd ndng irc ché vi khudn in vitro ciia CRD

CRD ¢ nhiing ndng do khac nhau (62,5-1000mg/ml) dwoc hoa tan trong DMSO
10% sir dung dé danh gia hoat tinh khéang khuan trén 4 chang S. aureus, B. cereus, E. coli,
va P. aeruginosa. Thong qua phuong phap khuéch tan trén dia thach véi khoanh giay
khéng sinh, CRD biéu hién hoat tinh &c ché ddi véi su phat trién caa vi khuan S. aureus
va B. cereus nhung khong c6 tac dung trén E. coli va P. aeruginosa (bang 2, hinh 1).

Theo Bdng 2, S. aureus nhay cam véi CRD tir ndng d6 62,5mg/ml véi duong kinh
vong khang khuéan do dugc 0,33mm. Puong kinh nay ting dan khi ndng do6 CRD sir dung
tang 1én. Diéu nay ching to su nhay cam cua vi khuan véi CRD phu thudc vao nong do.
Su khac biét giita cac nong d6 déu mang y nghia thong ké (P<0,05). Vong tron khang
khuan rong nhat ghi nhan duoc véi ndng ¢6 CRD 1000mg/ml (11,67 + 0,58mm). Két qua
nay ciing twong tu nhu khi thtr hoat tinh cia CRD trén vi khuan B. cereus. Tuy nhién d6
nhay cam caa B. cereus kém hon so véi S. aureus. Vong tron khang khuan chi thay duoc
khi néng @6 CRD & mirc 250mg/ml (duwong kinh 2,00mm) va ¢ 1000mg/ml CRD dudng
kinh vong khang khuan dat duoc téi da 14 8,00+ 0,58mm. O cling muc néng d6, CRD cho
vong khang khuan rong hon trén S. aureus so vai B. cereus. Khi so sanh hoat tinh khang
khuan ciia CRD trén cing mot chung vi khuan, hiéu qua tc ché cia cao & cac nong do
khéc nhau c6 sy khac biét (P<0,05) (Bang 2). CRD khang manh déi vai S. aureus & tat
ca cac ndng do nghién ctru. CRD c¢6 kha ning wc ché sinh truong vi khuan cé ¥ nghia bat
dau tir ndng do 125mg/ml (P<0,05). Nong d6 MIC cua S. aureus la 3,9mg/ml, trong khi
d6 MIC cua B. cereus 1én dén 15,6mg/ml (Bang 3). Nhu vay, c6 thé két luan rang CRD
cho hoat tinh tc ché S. aureus manh hon B. cereus.

Bdang 2. Kha ndang irc ché vi khudn cia CRD (10pl CDR/khoanh gidy)

Nong d (mg/ml) Puong kinh vong khang khuin cia CRD (mm)
S. aureus B. cereus E. coli P. aeruginosa
0 (DMSO 10%) 0.00 £ 0.00? 0.00 £ 0.002
62,5 0.33+0.58° 0.00 £ 0.002
125 1.67 £ 0.58%" 0.00 £ 0.002
250 3.67 +£0.58%" 2.00 +0.58°
500 8.33+0.58%" 5.67 £ 0.58°
1000 11.67 + 0.58" 8.00 + 0.58¢° - -
Gentamycin 16.00 £ 1.00¢ 16.67 + 0.58° 20.67 £ 1.53 16.1+1.00

Cac ky tu alphabet khac nhau biéu dién sy khéc biét co y nghia giita cac ndng d¢ trong ciing nhom vi
khuﬁnﬂ khao sét (P<0,05). ‘
(*) thé hién su khéc biét gitra S. aureus vai B. cereus ¢ cung nong do (P<0,05).

Bdng 2 ciing thé hién sy dé khang cao cua E. coli va P. aeruginosa véi CRD. O tit
ca cac ndng do thir nghiém, vong khang khuan khong xuét hién sau 24 gid nudi ciy voi dia
tam CRD. Két qua nay phu hop véi cong bd cua Silva va nnk. (2013), khi kiém tra tinh
khéng khuén caa cao nudc vo qua dira trén E. coli cho két qua &m tinh. Tuy nhién, khi chiét
XUt véi benzen thi cao vo qua lai ¢ hiéu qua trén E. coli (Verma, Bhardwaj & Rathi,
2012). Su khac biét nay c6 thé do viéc st dung dung mdi chiét xuat khac nhau, nén thanh
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phan céc hop chat thu duoc trong cao ciing khac nhau, trong d6 c6 nhiing hop chit c6 kha
nang uc ché chung vi khuan gram am hoa tan trong dung mdi kém phan cuc (benzen). Mat
khac, nuéc khdng thé chiét xuat cac hop chat co trong luong phan tir nho - 4i nudc néu nhur
céc chat nay duoc bao vé (Phung, 2007). Hon nita phuong phéap chiét caa Verma va nnk.
(2012) khong sir dung nhiét do, nén ¢ kha niang hoat chat duoc bao ton.

Bdng 3. Nong dg irc ché toi thieu (MIC) cua CRD

Chiing vi khuin MIC (mg/mL)
S. aureus 3.9
B. cereus 15.6

Hiéu qua tac dong cua CRD Ién céc chung vi khuan c6 duoc do cac hop chat hoa
thuc vt tao nén. Trong d6, flavonoid c6 kha ning uc ché qué trinh tng hop nucleic axit,
trc ché chire ning cua mang té bao chét, wc ché porin mang, lam thay dbi tinh thim cua
mang dan dén 1am giam kha niang gay bénh va tiéu diét vi khuan (Xie, Yang, Tang, Chen,
& Ren, 2015). Tannin c6 thé vo hiéu hda chat két dinh cua vi khuan, lam thay déi protein
van chuyén mang té bao, 1am pha v& ciu trac té bao vi khuan (Cowan, 1999). Thém vao
d6, saponin ciing 12 nhom cac hop chit c6 thé lién két vai steroid bé mit ciia mang trong
té bao co thé pha v& hé théng mang sinh hoc cua té bao. Saponin tao ra cac hat micell
trong dung dich. Khi nong d6 ctia micell dat téi mot gigi han nao d6 né sé tao ra nhiing
su thay déi trong ciu trdc cua cac dai phan tir sinh hoc trong té bao (Dong va nnk., 2020).

—

P. aeruginosa E. coli
Hinh 1. Buong kinh vong khang khuan ciza CRD trén cac ching vi khudn
* Pia gidy doi chirng (trung tam), CRD nong dé 62,5, 125, 250, 500, 1000mg/ml,
va gentamycin (Gen).
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Trén thé gisi c6 nhiéu nghién ciu vé tiém ning khang sinh cua cy dira nhung cong
bé nghién ctu tré ré dira con han ché. Trong nghién ctu cia Dabesor, Asowata-Ayodele,
and Umoiette (2017) xac dinh chiét xuét ethanol caa com dira cd tac dung tc ché vi khuan
vé6i dudng kinh vong khang khuan lan lugt nhu sau trén vi khuan trén B. cereus (18,00 + 0,
13mm), K. pneumonia (15,00 + 0,18mm) va S. aureus (12,00 + 0,40mm). Chiét xuat nuéc
tir com dira ciing thé hién tac dong khang khuan trén B. cereus véi dudng kinh vong khang
khuan 14 16,00 + 0,60mm, S. aureus 1a 15,70 + 0,90mm va E. coli 1a 15,00 + 0,10mm. Nong
d6 cao nhat tac gia sir dung 13 50mg/ml. Nhu vay, CRD trong nghién ctiu nay c6 tac dung
trc ché vi khuan nhung so v6i com dira thi hoat tinh nay con yéu hon. Hiéu qua &c ché S.
aureus chuan va S. aureus phan Iap tir bénh vién cia cao nudc vo xo dira ciing da duoc
khang dinh (Esquenazi va nnk., 2002). Bang 3 thé hién nong d6 tic ché tdi thiéu caa CRD
trén B. cereus 1a MIC = 15,6mg/ml cao hon so vi chung S. aureus (3,9mg/ml) va cao hon
S0 Véi chiét xuat nudc tir vo qua dira trong nghién ciu cia Akinpelu, Alayande, Aiyegoro,
Akinpelu, and Okoh (2015) (MIC = 6,25mg/ml). Tuy da duoc nghién ctru nhung chua co
nhiing danh gia hoan chinh nao ddi véi cac chiét xuat tir cac bo phan khéac nhau cua cay
dira nhu nghién ctru su vé hop chat tinh khiét ¢6 hoat tinh khang sinh va chwa c6 nhiing
kham pha vé co ché tac dung caa nd. Cong trinh nghién ctu hoat tinh sinh hoc vé ré dura
con han ché, diéu nay cho thay gia tri caa nghién cau nay trong viéc danh gia tong quan tac
dung sinh hoc cua ré cay dira so vé6i cac phan khac cua cdy. Hon nita, dira ¢d thé cung cip
ngudn nguyén liéu ré phong pht do bé ré dira c6 sinh khdi rat Ion.

4. Két luan

Cao nudc ré dira c6 chira cac hop chat hoa thuc vat nhu phenol, tannin, flavonoid,
saponin, va steroid nhung khong c6 alkaloid. Cao c6 hoat tinh khang sinh d6i véi 2 chiing
vi khuan gram duong thir nghiém S. aureus va B. cereus nhung khong c6 tac dung ddi
véi vi khuan gram &m (E. coli va P. aeruginosa). Kha ning tc ché vi khuan ciia CRD phu
thudc vao ndng do, ndng do cang cao dudng kinh vong khang khuan cang rong, kha ning
Brc ché vi khuan cang cao. Puong kinh vong khang khuan 16n nhét ghi nhan trén 2 ching
vi khuan lan luot 12 11,67 + 0.58 va 8,00 + 1.00mm trén S. aureus va B. cereus theo thir
tu. Hiéu qua tac dong cuaa CRD trén S. aureus manh hon trén B. cereus.
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