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the Dracaena genus, thus the Asparagaceae family, is widely found in

Revised: 05/4/2023 Africa and Asia. In Vietnam, this plant is distributed in natural place

Published: 13/4/2023 and also planted indoors for ornamental purpose. D. braunii is placed

in the Dracanea genus which has known as an rich source of

KEYWORDS biological compounds. In this study, the antibacterial activity was
carried out on the ethanolic extract of the roots of D. braunii. The

Dracaena braunii result showed that the extracts at the concentration of 0.6, 1.0 and 1.4
NMR g/mL can inhibit the growth of S. aureus, P. aeruginosa, L.
plantarum, E. coli and C. freundii, which highest at 1.4 g/mL and

Aspfiragac?ae L lowest at 0.6 g/mL. The chromatographical isolation was further
Antibacterial activity carried out on the extract at the concentration of 1.4 g/mL affording
Steroidal saponin one steroidal saponin. The spectroscopic analysis (NMR) and mass

spectroscopy (ESI-MS) was performed on this compound, further
establishing the structure as 26-O-B-D-glucopyranosyl-furost-
5,25(27)-dien-1B,3pB,22,26-tetrol 1-O-a-L-rhamnopyranosyl-(1—2)-a-
L-arabinopyranoside.
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THONG TIN BAI BAO TOM TAT

Ngay nhan bai: 29/12/2022 Cay Phat loc (D. braunii Engl.), tén dong nghia D. sanderiana Sander, |a
mat loai thude chi Dracaena, ho Asparagaceae, c6 thé dugc tim thay

Ngay hoan thign: 05/4/2023 rong réi ¢ chau Phi va chau A. Tai Viét Nam, loai cay nay phan bé nhiéu

Ngay dang: 13/4/2023 ngoai ty nhién va dugc trdng trong nha véi muc dich 1am canh. Cay Phat

l6c (D. braunii Engl.) thudc chi Dracaena vén da duoc biét téi 1a nguon

TU KHOA céc hop chét céﬂ hoat tinh sinh hoc manh mg. Trong nghién cﬁu~nay, hoat
tinh khang khuan da dugc danh gia trén cao chiét ethanol cua ré cay Phat

Phat loc loc. Két qua cho thdy, cao chiét ethanol cua ré cay Phat 1oc & cac ndng
NMR do6 khao sat 0,6; 1,0 va 1,4 g/mL c6 hoat tinh khang cac loai vi khuéuj S.
aureus, P. aeruginosa, L. plantarum, E. coli va C. freundii, cao nhat &

Asparagaceae . ndng do 1,4 g/mL va thap nhét & ndng d6 0,6 g/mL. Nghién ciru da phan
Hoat tinh khang khuan lap dwoc mét hop chét saponin steroid tir cao chiét ethanol nong do 1,4
Saponin steroid g/mL bang cac phuong phap sic ky khéc nhau. Hop chat nay sau do

duoc do phd cong huong tir hat nhan va phd khdi luong dé l1am sang to
cau trdc héa hoc l1a 26-O-B-D-glucopyranosyl-furost-5,25(27)-dien-
1B,3B,22,26-tetrol 1-O-o-L-rhamnopyranosyl-(1—2)-o-L-
arabinopyranoside.
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1. Pat van dé

Hién nay, cling véi sy phét trién cua y hoc hién dai, nhidu hop chét ty nhién c6 hoat tinh sinh
hoc manh chiét xuat tir thuc vat da duoc tim ra. La hop chat dugc tim thay phan 16n trong thuc
vat, saponin c6 kha ning tao bot trong méi truong long. Trong thuc vat, saponin hién dién & hau
hét cac bo phan khéac nhau cua ciy nhu ré, than, 14, hoa va hat. Nhiéu nghién ciru da chiing minh
saponin c6 cac hoat tinh sinh hoc manh mé nhu chéng viém nhiém, khang ung thu, khang vi
khuan, ngin ngira cac bénh tim mach va tang cuong hap thu [1]-[4].

Chi Dracaena gém 153 loai phan bé chu yéu ¢ vung nhiét déi va can nhiét doi nhu chau Phi
va chau A. Cay Phét 16¢c (D. braunii Engl.), tén dong nghia D. sanderiana Sander, & mot loai
thugc chi Dracaena, ho Asparagaceae, co thé duoc tim thay rong rai ¢ chau Phi va chau A [5].
Tai Viét Nam, loai cdy nay phan bd nhiéu ngoai ty nhién va duoc trong trong nha véi muc dich 1am
canh. Cay Phét loc (D. braunii Engl.) thudc chi Dracaena vén da duoc biét téi 1a ngudn céc hop chat
c6 hoat tinh sinh hoc manh mé [2], [3], [6]-[10]. Ong va cong su (2016) da nghién ctu dich chiét
ethanol ciia cay Phat 1oc va ching minh dich chiét ethanol c6 kha ning chdng oxi héa manh [11]. Tuy
nhién, hién chua c6 nghién ciru ndo vé danh gia hoat tinh khang khuan, ciing nhu nghién ciru phan 1ap
hop chét saponin cua cdy Phat 16c, nhat 1a khi loai thuc vat ndy c6 thé duoc tim thiy dé dang ngoai tu
nhién. Do d6, viéc tién hanh nghién cau hoat tinh khang khuan va phan 13p hop chat saponin cua cay
Phét 16c 1a rat can thiét, c6 ¥ nghia thyc tidn nham tim ra cac hop chat méi c6 hoat tinh sinh hoc, 1am
co s& cho viéc sir dung 1am thudc chira bénh, dong thoi gép hoan thién dit liéu vé& phan loai hoé hoc
thuc vat ddi véi cc loai thuoc chi Dracaena, ho Asparagaceae.

2. P6i twong, phwong phép nghién ciru
2.1. Poi twong nghién ciru

Mau vat: Phan ré cua lodi Phat Ioc duoc thu thap vao thdng 06/2022 tai thanh phd Théi
Nguyén, tinh Thai Nguyén, Vit Nam (toa do 21°35'53" N, 105°50'17" E). MAu vat duoc luu gii
tai Khoa Sinh hoc, Tru(‘mg/})ai lE)c Su pham - Dai hoc Thai Nguyén (Hinh 1).

. A
Hinh 1. Hinh dnh phan than 14 va ré cua cay Phat Igc (Photo by Lé Thi Nga)
2.2. Hoa chdt va thiét bi

Hoa chat: Sac ky TLC silica gel 60F2s; (Merck, Buc). Sac ky long chan khdng (VLC) silica
gel RP-18, 70-200 um (Silicycle, Canada) va silica gel 60, 15-40 um (Merck, Bic). Sac ky long
hi¢u ndng trung binh (MPLC) dugc thuc hién trén pha tinh 1a silica gel 60, 15-40 pm (Merck,
Dric). Vanilin/axit dwoc sir dung 13 thude thir & nhan biét saponin trén sic ky ban mong.

Thiét bi: Mau nghién ciru duoc chiét thd bang thiét bi siéu am Elmasonic S10H (Elma, Duc).
Loai bo dung méi trong dich chiét bang thiét bi c6 quay chan khéng Rotavator R-210 (Bucht,
Thuy ST). Pong khé hoan toan cic phan doan bang thiét bi Heto Drywinner DW 6-55-1 (Thermo
Fisher Scientific, M¥). Do ph6 cong huong tir hat nhan (pho *H-NMR do tai 600 MHz va phé 1°C
do tai 150 MHz) bang thiét bi Varian INOVA 600 (Agilent Technologies®, USA) c6 sir dung
Pyridine-ds 1a chit hoa tan mau. Do phd khdi lvgng ESI-MS béng thiét bi Bruker micrOTOF 11
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mass spectrometer (Bruker®, Biic). May do phd khdi Bruker micrOTOF 1l mass spectrometer
(Bruker®, Biic) dugc sir dung dé do phd khdi lugng ESI-MS. Cau trdc hda hoc cua cac hop chat
duoc vé trén phan mém Chemdraw® (PerkinElmer, USA).

Cac loai vi khuan st dung trong nghién ctu bao géom Staphylococcus aureus, Pseudomonas
aeruginosa, Lactobacillus plantarum, Escherichia coli va Citrobacter freundii do Khoa Sinh hoc,
Trudng DPai hoc Su pham Théai Nguyén cung cip. Méi truong LB dé nudi cdy vi khuan bao gom
cao ndam men 0,5%; NaCl 1,0%; pepton 1,0%. Mbi truong LB dic c6 bo sung 2,0 thach agar.

2.3. Phwong phap nghién curu

2.3.1. Phuong phdp tao cao chiét

Phan r& tuoi cua cdy Phat 16¢ duoc nghién thanh bot min. Sau d6, 1an luot cdn 39, 5gva 7 g
bot ré tuoi, bd sung 5 mL dung moi EtOH:H0 (ti 18 75:35), sau d6 tién hanh chiét bang thiét bi
siéu &m trong thoi gian chiét 15 phat, nhiét 46 < 50°C. Sau d6, loai bo dung mdi cua céc dich
chiét, thu dugc cao chiét nong d6 0,6; 1,0 va 1,4 g/mL.

2.3.2. Phuong phdp déanh gid hoat tinh khang khuan cua cao chiét

Panh gia hoat tinh khang khuan cua cac cao chiét ethanol cua ré cay Phét loc duoc thuc hién
dira theo md ta ciia Mahesh va Satish (2008) [12]. Hut 30 pL dich nudi mdi loai vi khuan trong méi
truong LB long da dugc hoat hoa 1én dia méi truong LB dic va trai déu trén mat thach cho dén khi
kho. Tién hanh duc 5 giéng trén dia thach c6 duong kinh 1 cm/giéng. Hoa tan cao chiét bang nudc
cat dé tao dich chiét, sau d6 nho 100 pL dich chiét vao 3 giéng ¢ cac nong do 0,6; 1,0; 1,4 g/mL.
Céc giéng con lai sir dung déi chimg dwong 1a khang sinh Ampicillin ndng d6 50 mg/mL va ddi
chimg am 1a DMSO. Cac dia petri dugc bao quan trong ta lanh, nhiét d6 4°C trong 2 gio cho dich
chiét khuéch tan déu vao mai trudng, sau d6 duge dit vao ti 4m nudi & 30°C trong thoi gian 18-24
gio. Tién hanh do duong kinh vong khang khuan (PKVKK), chup hinh va ghi lai két qua. Mai thi
nghiém lap lai 3 lan. Puong kinh vong khang khuan duge xac dinh theo cong thirc:

H = D-d (mm)

Trong d6: D 1a duong kinh vong vo khuan tinh tir tim duc 16 (mm); d 1a duong kinh duc I3 thach (mm).
2.3.3. Phuong phdp phdn Idp hop chat saponin

M6t s6 phuong phap sic ky s& duoc sir dung dé tach chiét va phan lap saponin tir cao chiét
ethanol va thu dugc saponin tinh khiét bao gdm sic ky I6p mong (TLC), sac ky long chan khdng
(VLC) va sic ky long hiéu ning trung binh (MPLC). Pha tinh dugc sir dung trong cac phuong
phép sic ky la pha thuan silical gel 60 va pha d4o silica gel RP-18. Dung mdi sir dung dé tach céc
phan doan va saponin tinh khiét 1a H,0, H.O : EtOH, EtOH va CHCIls: MeOH : H,0.

3. Két qua va ban luan
3.1. Hogt tinh khang khudn ciia cao chiét ethanol ciia ré cay Phat lgc

Két qua nghién ciru cho thiy, cao chiét ethanol cua ré cay Phat 16¢c & cac nong do khao séat 0,6; 1,0
va 1,4 g/mL déu c6 hoat tinh khang céc loai vi khuan S. aureus, P. aeruginosa, L. plantarum, E. coli
va C. freundii, cao nht & nong d6 1,4 g/mL va thip nhat & ndng d6 0,6 g/mL (Bang 1 va Hinh 2).

Bing 1. Hogt tinh khang khudn cia cao chiét ethanol cia ré cay Phét Igc

T Vi khuin Cao chiét ¢ cic nong do khao sat

0,6 g/mL 1,0 g/mL 1,4 g/mL Ampicillin 50 mg/mL DMSO

1 S. aureus + + + + -
2 P. aeruginosa + + + + -
3 L. plantarum + + + + -
4 E. coli + + + + -
5 C. freundii + + + + -

Ghi chii: (-) khong trc ché (khéng xudt hién vong khang khudn); (+) 6 tkc ché (co xudt hién vong khang khudn).
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Hinh 2. PKVKK cua cao chiét ethanol cua ré cay Phat Igc doi
Véi cac ching vi khudn (1: nong d@é 0,6 g/mL; 2: nong dg 1,0  Hinh 3. Sdc ky ban méng cia hop chat
g/mL; 3: nong dé 1,4 g/mL; 4: doi chitng dwong Ampicillin 50 1 (DBR22b-5)

mg/mL; 5: doi chimg &m DMSO)

Hoat tinh khang khuan cua cao chiét loai tir Dracaena lisa thu thap tai Tamil Nadu, An Do da
dugc chitng minh qua nghién ctu cua Shankar va Sathiavelu (2021) trén céc loai vi khuéin S.
aureus, Pseudomonas fluorescence, Bacillus subtilis, Klebsiella pneumonia, Enterococcus
fecalisand va E. coli ¢ cac ndng do 25; 50 va 100 pg/mL [13]. Cac nghién ctru khac cho thiy, cao
chiét tir mot s6 loai thuoc chi Dracaena ciing thé hién hoat tinh khang khuan manh, cu thé:
Nghién ctu cua Sundar va cong su (2020) vé hoat tinh khang khuan cua cao chiét tir loai D.
colorama trén cac loai vi khuan E. coli, Listeria monocytogenes, Salmonella typhi va
Pseudomonas aeruginosa [14]; Nghién ctu cua Shankar va cong su (2018) vé hoat tinh khang
cac loai vi khuan E. coli, Proteus mirabilis, Bacillus cereus, Klebsiella pneumoniae va S. aureus
[15]; Nghién ctu caa Jean va cong su (2020) vé hoat tinh khang E. coli va S. aureus cua cao
chiét tir loai D. afromontana [16]. Tt dit liéu trén cho thay, cao chiét caa mot sb loai thugc chi
Dracaena c6 hoat tinh khang khuan va két qua cia nghién ciu nay bd sung co sé dit lidu vé hoat
tinh khang khuén cua chi thuc vat nay. Dya vao két qua danh gia hoat tinh khang khuan, nghién
ctru tién hanh lya chon cao chiét ndng do 1,4 g/mL st dung trong cac nghién ctu tiép theo.

3.3. Phan ldp va xdc dinh cdu tric héa hec ciia hep chdt saponin tir cao chiét ethanol ciia ré
cay Phét lgc

Cao chiét ethanol nong d6 1,4 g/mL cua ré cly Phét 1o¢ duoc tién hanh sic ky VLC (silica gel
RP-18), dung mdi H20, H,O : EtOH va EtOH (ti 18 lan lwot 141 : 0,1 : 1, 0 : 1) thu dugc 3 phan
doan A, B, C. Phan doan B (234,8 mg) tiép tuc duogc tach phan doan bang sic ky VLC (silica gel
60), dung mdi CHCls: MeOH : H,O theo ti 1€ 75:25:3,70:30:5, 60 : 32 : 7 (v/v/v) thu duoc
3 phan doan B1, B2 va B3. Phan doan B2 (46,1 mg) duogc tach phan doan bang sic ky MPLC, sir
dung pha thuan silica gel 60 va dung m6i CHCIls: MeOH : H,O theo ti 16 80:20:2,75:25: 3
(v/iviv) thu duoc 3 phan doan B2.1, B2.2 va B2.3. Phan doan giau saponin B2.2 (15,2 mg) tiép
tuc dugc siac ky MPLC lan 2 bang hé théng pha thuan silica gel 60, dung mdi ria giai CHCls :
MeOH : H,0 theo ti 1& 75 : 25 : 3 thu dwoc hop chit 1 (DBR22b-5) (3,2 mg) (Hinh 3).

Hop chit 1 thu dugc & dang bot tring, duoc tién hanh do phd cong husng tir hat nhan 1 va 2
chiéu va phé khéi lugng (ESI-MS) (Hinh 4-11). Két qua tir dir liéu phd ESI-MS cho thay c6 mot
pic ion phan tir tai m/z 909,4441 [M + Na]*, tir d6 tinh toan dugc khdi lugng phan tir cia hop chat
1 1a 886, va xac dinh dugc cong thirc phan tir 1a CasH7001s.
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Hinh 11. Phé khéi lirong ESI-MS cua hop chdt 1

Céc tin hiéu trén phd carbon cua ving aglycone cd 5 tin hiéu C tai dc 139,1 (C-5), 42,7 (C-
10), 40,2 (C-13), 112,4 (C-22), 139,2 (C-25); 9 tin hiéu methin (CH) tai Jc 83,9 (C-1), 67,9 (C-3),
124,7 (C-6), 33,2 (C-8), 50,1 (C-9), 56,4 (C-14), 81,1 (C-16), 63,4 (C-17), 40,3 (C-20); 10 tin hiéu
methylen (CH,) tai Jc 37,5 (C-2), 43,3 (C-4), 32,3 (C-7), 24,0 (C-11), 40,0 (C-12), 32,1 (C-15),
31,7 (C-23), 28,0 (C-24), 72,0 (C-26), 108,8 (C-27); 3 tin hiéu methyl (CHs) tai dc 16,6 (C-18),
14,8 (C-19), 16,0 (C-21) (Hinh 4). C4c tin hiéu trén phd proton cua ving aglycone cho thdy céc tin
hiéu proton twong tng véi cac tin hiéu quan sat dwoc trén phd °C (Bang 2), trong d6 ¢6 3 tin hiéu
vach don tai oc 0,84 (s, H-18), 1,44 (s H-19), va 1,13 (s, H- 21) (Hinh 5) Tin hiéu trén phé carbon
tai oc 83,9 (C-1) va 72,0 (C-26) Iui vé phia trudng cao goi ¥ vé su lién két caa cac chudi dudng vao
vi tri C-1 va C-26 cua phan aglycone (Bang 2). Cac tin hiéu tir phé *H va 3C tring khép vai tin
hiéu cua khung furostanol dugc phén Iap tir chi Dracaena, ho Asparagaceae [17].

Hinh 12. Cdu tric héa hoc cia hop chat 1

Dit liéu trén phd 2 chiéu HSQC cho thay c6 3 tin hiéu proton anomeric tai on 4,65 (d, J = 7,6
Hz), 0w 4,87 (d, J = 7,6 Hz) va 6,37 (br s), twong tng vai 3 carbon anomeric lan luot tai 4 100,4;
103,4 va 101,3 (Hinh 6). Cé4c tin hiéu cua phan duong dugc xac dinh bang phuong phéap thuy
phan theo mé ta trong nghién ciru trude d6 [18]. Két qua thu dugc cac pic tin hiéu cua cac phan
tir duong tai thoi gian luu 10,06; 11,07 va 17,51 phit, tuong @ng lan lugt voi cac phan tir dudng
arabinose (Ara), rhamnose (Rha) va glucose (Glc). Cau hinh tuyét déi cua Ara, Rha va Glc lan
luot dugce xac dinh la dang o-L- arabmopyran0sy1 a-L- rhamnopyranosyl va B-D-glucopyranosyl
[19]. Su lién két cua céc phan tir dudng vao phan aglycone va gia tri cua cac vi tri trén phan tu
duong dugc xac dinh théng qua céc tin hiéu trén phd 2 chiéu bao gdm HSQC, HMBC, ROESY,
COSY va TOCSY (Hinh 6-10). Cu thé, twong tac 2 chiéu HMBC gitra on 4,65 (d, J = 7,6 Hz, Ara
H-1) va dc 83,9 (C-1 aglycone) xac dinh su lién két cua phan tir dudng Ara vao vi tri C-1 cia
phan aglycone. Nhan dinh nay dugc chimng minh qua twong tac 2 chiéu trén phd ROESY gitra o
4,65 (d, J = 7,6 Hz, Ara H-1) va on 3,75 (dd, J = 11,1, 2,9 Hz, H-1 aglycone). Tuong téc 2 chiéu
HMBC gitra tin hi¢u proton anomeric dn 6,29 (br s, Rha H-1) va Jc 73,8 (Ara C-2) xac dinh su
lien két cua phan tir dwdng Rha vao vi tri C-2 cuia phan tir duong Ara. Nhan dinh nay duoc ching
minh qua tuong tac 2 chiéu trén phd ROESY giita dv 6,29 (br s, Rha H-1) va o 4,35 (Ara H-2).
Phan tir duong Gle duge xac dinh lign két vao vi tri tin hiéu truong cao dc 72,0 (C-26) thong qua
tuong tac 2 chidu HMBC tai oy 4,87 (d, J = 7,6 Hz, Glc H-1) va dc 72,0 (C-26 aglycone), va
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tuong tac 2 chidu ROESY tai 1 4,87 (d, J = 7,6 Hz, Glc H-1) va o 4,61 (H-26 aglycone). Tir cac
bang chimng trén, hop chét 1 dugc xac dinh ciu tric la 26-0-B-D-glucopyranosyl-furost-5,25(27)-
dien-1B,3p,22,26-tetrol 1-O-a-L-rhamnopyranosyl-(1—2)-a-L-arabinopyranoside (Hinh 12). bay
1a hop chat di dugc phan lap trude d6 tir lodi Sansevieria trifasciata thu hai tai Dschang,
Cameroon [20].

Bang 2. Dir ligu phé *H va 3C-NMR cua hop chat 1

Carbon  dc (ppm) oH (Hz) Carbon dc (ppm) on (Hz)
1 83,9 3,75dd (11,1, 2,9) 23 31,7 1,86, 1,98
2 37,5 2,28,2,72 24 28,0 2,68, 2,72
3 67,9 3,87 25 139,2 -
4 43,3 2,75, 2,62 26 72,0 4,38 brd (12,3),
4,61 brd (12,3)
5 139,1 - 27 108,8 5,06 br s,
5,36 br s
6 124,7 5,56 Ara-1 100,4 4,65d (7,6)
7 32,3 1,95, 2,02 2 73,8 4,35
8 33,2 1,52 3 75,6 4,16
9 50,1 1,48 4 69,8 4,24
10 42,7 - 5 67,1 3,70, 4,28
11 24,0 1,62, 2,96 Rha-1 101,3 6,29 br s
12 40,0 1,32, 1,58 2 72,1 476 brs
13 40,2 - 3 71,9 4,64 dd (9,3, 3,2)
14 56,4 1,10 4 73,9 4,36 dd (9,9, 9,3)
15 32,1 1,44, 2,00 5 69,2 4,84dq (9,9, 5,9)
16 81,1 4,94 q (6,7) 6 18,7 1,74 d (5,9)
17 63,4 1,91 Gle-1 103,4 4,87 d (7,6)
18 16,6 0,84s 2 74,7 4,06
19 14,8 1,44s 3 78,0 4,28
20 40,3 2,24 1(6,4) 4 71,3 4,18
21 16,0 1,13d (6,4) 5 77,9 3,96
22 112,4 - 6 62,4 4,33,4,54

4. Két luan

Cao chiét ethanol cua ré cay Phat loc & cac nong d6 khao sét 0,6; 1,0 va 1,4 g/mL c6 hoat tinh
khéng cac loai vi khuan S. aureus, P. aeruginosa, L. plantarum, E. coli va C. freundii. Hoat tinh
khang céc loai vi khuan S. aureus, P. aeruginosa, L. plantarum, E. coli va C. freundii cao nhit ¢
nong do 1,4 g/mL va thip nhit & nong d6 0,6 g/mL. Nghién ctru da phan 1ap duoc mét hop chat
saponin steroid tir cao chiét ethanol nong do 1,4 g/mL bang cac phuong phap sic ky khac nhau.
Hop chit nay sau d6 dugc do phd cong hudng tir hat nhan va pho khéi lwong dé 1am séng to ciu
trac hoa hoc la 26-O-B-D-glucopyranosyl-furost-5,25(27)-dien-13,3p,22,26-tetrol  1-O-a-L-
rhamnopyranosyl-(1—2)-a-L-arabinopyranoside.
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