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Cordyline fruticosa (L.) A. Chev (synonym: Cordyline terminalis) is
classified in the Cordyline genus and distributed in the tropical and
subtropical regions in the world including Viet Nam. This plant has a
potential ability to use as medicinal drugs, specifically in antimicrobial
and anticancer activities. However, pharmaceutical companies are
currently focusing on isolationg and purification each compound to
remove toxic substances as well as to collect potential bioactive
compounds from initial materials including saponins. In this study, one
steroidal saponin was isolated from the crude extract from the roots of
C. fruticosa (L.) A. Chev and the structure of this compound was
further characterised as  spirost-5,25(27)-ene-1,3p-diol-1-O-a-L-
rhamnopyranosyl-(1—2)-(4-O-sulfo)-a-L-arabinopyranoside which had
been isolated from the fresh stems of Dracaena angustifolia. This result
led to an identification that one compound could be found from
different plants. Further experiments were suggested to isolate and
evaluate biological activities of compounds isolated from the roots of
C. fruticosa (L.) A. Chev in order to complete the chemotaxonomic
data of C. fruticosa (L.) A. Chev and the genus Cordyline.
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Huyét du (tén khoa hoc: Cordyline fruticosa (L.) A. Chev; tén dong
nghia: Cordyline terminalis) 1a loai thuc vat dugc phan loai thugc chi
Huyét du, c6 ving phan b & khu vuc nhiét d6i va can nhiét dai, trong
d6 co Viét Nam. Day la loai thuc vat ¢6 tiém nang rat 16n dé sir dung
lam thudc chira bénh, dic biét 1a khang khuan va khang té bao ung thu.
Tuy nhién, xu huéng cua cic cong ty dugc trén thé gisi hién nay tap
trung vao nghién ctu phan 1ap cac hop chét don 1é, nham loai bo dugc
cac hop chat doc cé trong nguyén liéu ban dau va chon loc dugc céc
hop chét c6 hoat tinh sinh hoc manh, trong d6 c6 cac hop chat saponin.
Trong nghién ctu ndy, mot hop chit saponin steroid tir cao chiét cua ré
cay Huyét du da dwoc phan lap va xac dinh dwoc cau trdc héa hoc 1a
spirost-5,25(27)-ene-1,3B-diol-1-O-a-L-rhamnopyranosyl-(1—2)-(4-
O-sulfo)-a-L-arabinopyranoside, trudc d6 da dugc phan lap tir phan
than twoi cua lodi Dracaena angustifolia. Két qua nay cho thay, mot
hop chat héa hoc c6 thé duoc tim thdy & nhiéu loai thuc vat khac nhau.
Nghién ciru dé xuét can tiép tuc tién hanh phan lap va danh gia hoat
tinh sinh hoc cta cac hop chat khéac c6 trong cao chiét cia phan ré loai
Huyét du, nham hoan thién co so dit liéu vé phan loai hoa thuc vat cua
loai Huyét du ndi riéng va chi Cordyline n6i chung.
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1. Pat van dé

Huyét du (tén khoa hoc: Cordyline fruticosa (L.) A. Chev; tén dong nghia: Cordyline
terminalis) 1a loai thuc vat duoc phan loai thudc chi Huyét dy, c6 viing phan bé ¢ khu vuc nhiét
d6i va can nhiét déi, trong d6 co Viét Nam [1]-[3]. Cay Huyét du duoc st dung trong y hoc ¢b
truyén ¢ nhidu nudc trén thé gisi véi muc dich diéu tri cac bénh nhu tiéu kho, thd huyét, bénh
than, viém duong tiéu hoa va sét cao [4]-[6]. Tai Viét Nam, cay Huyét du dugc sir dung lam
thudc cam mau, chira ly, lau, xich bach déi [7]. Nghién ciru trudc d6 cho thdy, dich chiét
methanol cua phan la cdy Huyét du cé hoat tinh khang khuin ddi véi cac chang vi khuan
Escherichia coli, Shigella boydii, Streptococcus pyogenes va Staphylococcus epidermis [8].
Nghién ciu hoat tinh khang té bao ung thu cua dich chiét ethanol cua cay Huyét du xac dinh
dugc hoat tinh khang té bao ung thu manh cua dich chiét ddi voi dong té bao ung thu EL4 va
MCF7 [9]. Do d6, day 1a loai thyc vat c6 tiém ning rat Ion dé sir dung lam thuéc chira bénh, dac
biét la khang khuan va khang té bao ung thu. Tuy nhién, xu hudng ciia cac cong ty dugc trén thé
gidi hién nay tap trung vao nghién ctru phan 1ap cac hop chat don 1¢, nham loai bo duoc cac hop
chat doc cé trong nguyeén li¢u ban dau va chon loc duoc cac hop chat c6 hoat tinh sinh hoc manh,
trong d6 c6 cac hop chat saponin. Trudc d6, nghién ctru bude dau trén cao chiét cua cy Huyét du
phan bé tai Viét Nam da phan lap dwoc cac hop chét saponin steroid [2], [10]. Do d6, v&i muc
dich hoan thién co s¢ dir liéu vé& sy phan bd cua hop chat saponin c6 hoat tinh sinh hoc caa cay
Huyét du, nghién ctu tiép tuc tién hanh phan 1ap hop chit saponin c6 trong cao chiét ethanol cua
loai thuc vat nay. Cau tric hoa hoc ciia hop chat nay s& dugc xac dinh dua trén cac phuong phép
sac ky, két hop véi phuong phap phd hién dai va so sanh véi dit liéu da cong bd trude do.

2. P6i twong, phwong phép nghién ciru
2.1. Déi twong nghién cizu

Mau vat: Thu thap phan ré cua loai Huyét du (C. fruticosa (L.) A. Chev) vao thang 06/2021
tai Thai Nguyén, Viét Nam (toa d6 21°35°53” N, 105°50°17” E). Mau vat dugc Iuu gitr tai Khoa
Sinh hoc, Truong DPai hoc Su pham - Pai hoc Thal Nguyén (Hinh 1).

Hinh 1. Hinh dnh loai Huyét du; Photo by Nguyén Bic Hung
2.2. Hoa chdt va thiét bi

Sic ky long chan khong VLC duoc sir dung dé tach phan doan cao chiét, st dung pha tinh 1a
silica gel pha dao RP-18, kich thuéc hat 70-200 um (Silicycle, Canada), st dung pha dong la hé
dung méi 100% H>0O, 50% H,O: 50% EtOH va 100% EtOH. Céc hop chat hda hoc cd trong céc
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phan doan cao chiét dugc tach chiét bang hé thng sic ky long hiéu ning trung binh (MPLC), sit
dung pha tinh 1a bot silica gel NP 60, 15-40 um (Merck, DPirc), pha dong la hé dung méi
chloroform: methanol: nuéc (CHCl;:MeOH:H.0) theo ty 1¢ nhat dinh. Sic ky 16p mong TLC sir
dung pha tinh 14 bot silica gel pha thuan NP 60F,ss (Merck, Dirc) ding dé nhan biét sy c6 mit cua
hop chét saponin c6 trong cac phan doan chiét bang cach nhuom véi hé thube thir vanilin/axit

sunfuric. Chiét rat thanh phan saponin c6 trong mau nghién ctru bang thiét bj siéu am Elmasonic
S10H (Elma, Puc). Dung méi duoc tach khoi dich chiét, thu duoc cao chiét bang hé thong cb
quay chan khong Rotavator R-210 (Buchi, Thuy Si). Cao chiét duoc loai bo hoan toan nudc bing
hé théng dong kho chan khong Heto Drywinner DW 6-55-1 (Thermo Fisher Scientific, M¥). Po
phd cong huong tir hat nhan 1 chiéu va 2 chiéu bang hé thong Varian INOVA 600 (Agilent
Technologies®, USA), thiét lap diéu kién vé tan s do 1a 600 MHz d6i voi phd proton (*H-NMR)
va 150 MHz di voi phé carbon (*C-NMR). Cac hop chat phan lap dugc hoa tan bang pyridine-
ds. Phd khéi lwong ESI-MS duoc do bang hé théng Bruker micrOTOF Il mass spectrometer
(Bruker®, Dtrc).

2.3. Phwong phdp nghién ciru
2.3.1. Phuong phdp tqo cao chiét

Nghién thanh bot min ré cy Huyét du da phoi kho ty nhién (58,6 g). Sau do, hoa bot ré vao
trong tam giac chira 400 mL dung méi EtOH:H.O (75:35), thiét lap diéu kién chiét: 45 phdt,
60°C, tién hanh chiét 3 lan. Sau khi chiét, tién hanh loc dich chiét bang bong va gidy tham dé loai
bo can ton du. Tach dung méi khoi dich chiét bang hé thong ¢6 quay chan khong, thu duoc cao
chiét. Hoa tan cao chiét trong nudc va tién hanh dong kho chan khong, thu dugc cao chiét kho
hoan toan (8,6 g).

2.3.2. Phan ldp va xdc dinh cdu tric cua hop chat saponin

Mot phan cao chiét khd hoan toan (3,68 g) duoc phan doan bang hé thong sac khi long chan
khong VLC, sir dung pha tinh 14 silica gel pha dao RP-18, pha dong lan luot 1a cac dung méi rira
giai 100% H-0, 50% H,O: 50% EtOH, 100% EtOH, thu dugc cac phan doan A1-A3. Phan doan
A2 (323,8 mg) tiép tuc duogc tién hanh phan doan bang sic ky MPLC, str dung pha thuan silica
gel 60 va dung méi ria giai CHCIl;:MeOH:H,0 theo ti 1€ 80:20:2, 75:25:3 (v/v/v) thu dugc 5
phan doan A2.1-A2.5. Phan doan giau saponin A2.3 (38,2 mg) tiép tuc dugc tinh ché bang sic ky
MPLC lan 2 bang phuong phap nhu trén, str dung dung méi rira giai CHCls:MeOH:H,0 80:20:2
thu dugc hop chat 1 (CFR2a3) (3,1 mg) (Hinh 2).
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Hinh 2. Sdc ky ban méng cua hep chadt 1
3. Két qua va ban luan

3.1. Xdc dinh cdu tric héa hec cia hep chdt 1
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Tur tin hiéu trong phd ESI-MS cho thiy mét pic ion phan tir tai m/z 809,3412 [M + Na]*, tir d6
két luan khéi luong phan tir ciia hop chat 1 1a 786, twong ung voi cong thirc phan tir 1a
CasHss015S (Hinh 15). Dix ligu trén phd cong huang tir hat nhan *C-NMR cua ving aglycone cho
thay 5 tin hiéu carbon tai dc 139,1 (carbon-5), 42,5 (carbon-10), 40,2 (carbon-13), 109,6 (carbon-
22), 1445 (carbon-25); 9 tin hiéu carbon methin (CH) tai oc 81,5 (carbon-1), 73,2 (carbon-3),
124,8 (carbon-6), 36,5 (carbon-8), 55,2 (carbon-9), 56,5 (carbon-14), 81,6 (carbon-16), 62,9
(carbon-17), 41,5 (carbon-20); 10 tin hiéu carbon methylen (CH>) tai dc 35,1 (carbon-2), 39,4
(carbon-4), 32,3 (carbon-7), 23,3 (carbon-11), 40,3 (carbon-12), 32,4 (carbon-15), 32,7 (carbon-
23), 28,5 (carbon-24), 64,6 (carbon-26), 108,9 (carbon-27); 3 tin hiéu carbon methyl (CHs) tai oc
16,6 (carbon-18), 9,8 (carbon-19), 14,9 (carbon-21) (Hinh 4, 5).

21
HoC i
18 ., R
22 - 23

CH3

Hinh 4. Phé cng huong tir hat nhan *C-NMR viing
aglycone cua hop chat 1

Hinh 5. Phé cgng huong tir hat nhéan *C-NMR
vung duong cua hop chat 1
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Hinh 6. Phé cgng huong tir hat nhan *H-NMR viing
aglycone cua hop chat 1

Hinh 7. Phé cgng hweng tir hat nhan *H-NMR
vung dwong cua hop chat 1
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Hinh 8. Phé cdng huong tir hat nhan HSQC viing
aglycone cua hop chat 1

Hinh 9. Phé cdng huong tir hat nhan HSQC viing
dwong cua hop chat 1

http://jst.tnu.edu.vn

202 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 228(13): 199 - 206

,’ 1 ‘

| \ I
Lo b )/,ﬂ-*“"/w‘w‘.\h‘v.;‘\iJh\ . J‘l)\'r A AN ‘

W

A ok g g __nd i AN M N N
) =
3
- @ - % > gy, SO
® o _
0 4 = <= =
- =

Hinh 10. Phd céng huwong tir hat nhan HSQC proton

Hinh 11. Phé céng hweng tir hat nhan HMBC
anomeric cua hop chat 1

viing aglycone cua hop chat 1
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Hinh 12. Phé céng huong tir hat nhan HMBC viing Hinh 13. Phé céng hurong tir hat nhan ROESY

drong cua hap’chd'tJl viing aglycone cua hop chadt 1
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Hinh 14. Phé cong huong i hatnhan ROESYVUNG i1 15 phg khdi lpng ESI-MS ciia hop chat 1
1wong cua hop chat 1

Phé cong huéng tir hat nhan 'H-NMR xuét hién tin hiéu tuong tng véi cac tin hiéu quan sat
dugc trén phd cong huong tir hat nhan C-NMR, trong d6 c6 sy xuat hién cua 2 tin hiéu vach
don tai on 0,88 (s, H-18), 1,32 (s, H-19), 1 tin hidu vach ddi tai o4 1,01 (d, J = 6,4 Hz, H-21), 2
tin hiéu proton methylen dang vach déi tai on = 4,06 (br d, J = 12,3 Hz, H-26a) va 4,47 (brd, J =
12,3 Hz, H-27b), va 2 tin hiéu proton methylen dang vach don tai on = 4,81 (br s, H-27a) va 4,86
(br s, H-27b) (Bang 1, Hinh 6-9). Tin hiéu tai dc 81,5 (carbon-1) IUi vé phia trudng cao
(downfield) dwa ra nhan dinh vé su lién két glycosidic vao vi tri carbon-1 cua phan aglycone
(Bang 1). Céc tin hiéu tir phd *H va 2C trang khép vai tin hiéu cua khung spirostanol dwoc phan
lap tu chi Cordyline, ho Asparagaceae [11], [12].

Quan sét pho cong huong tir hat nhan HSQC cho thay, trén ving dwong cia hop chat 1 ¢6 sy
xuit hién cua 2 tin hiéu proton anomeric tai du 4,69 (d, J = 7,6 Hz) va 6,29 (br s), (ng véi 3
carbon anomeric tai dc 100,4 va 101,1 (Hinh 10). Nghién ciu tién hanh thiy phan hop chét 1 cho

http://jst.tnu.edu.vn 203

Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 228(13): 199 - 206

t6i khi tan hoan toan trong méi trudng chira 5 mL CFsCOOH. Thiét 1ap diéu kién thuy phan 1a &
nhiét d6 95°C trong thoi gian 3 gio. Phan dich dugc tach riéng, sau do tién hanh sic ky phan
doan 3 lan, sir dung pha dong 12 5 mL CH.Cl,. Tién hanh tach dung mdi ra khoi phan doan thu
dugc bang hé thng c¢6 quay chan khéng thu duoc phan duong. So sanh phan duong thu dugc véi
duong chuan thong qua sic ky TLC sir dung pha dong 1a CHCly/MeOH/H20 8/5/1 (vIviv), sau d6
phan loai céc hop chat dudng thu duoc [13]. Két qua thu dugc cac phan tir duong arabinose (Ara)
va rhamnose (Rha). Cau hinh tuyét dbi cua phan tir duong Ara va Rha duogc xac dinh 1a dang o-L
dwa vao két qua xac dinh gié tri hang sb twong tic Ju.1, v-2 = 7,6 Hz (Ara) va gia tri hang s6 tuong
tac Jn1, c1 = 166 Hz (Rha). Su lién két cua cac phan tir duong vao phan aglycone duogc xac dinh
thong qua céc tin hiéu trén phé cong huong tir hat nhan 2 chiéu HSQC, HMBC va ROESY (Hinh
8-14). Cu thé, tuong tic 2 chiéu trén phé cong huong tir hat nhan ROESY gitra on 4,69 (d, J = 7,6
Hz, Ara H-1) va éc 4,00 (dd, J = 11,1, 2,9 Hz, H-1 aglycone) xac dinh phan tu duong Ara lién két
vao vj tri C-1 ctia phan aglycone. Khang dinh nay duoc kiém ching thong qua tuong tac trén pho
cong huong tr hat nhan HMBC gitra 0w 4,69 (d, J = 7,6 Hz, Ara H-1) va oc 81,5 (C-1 aglycone).
Tuong tac 2 chiéu trén phd cong huong tir hat nhan ROESY giita dn 6,29 (br s, Rha H-1) va dn
4,51 (Ara H-2) xac dinh duoc su lién két cua phan tir dwong Rha vao vi tri C-2 cua phan tir
duong Ara. Nhan dinh nay duoc kiém chimg thong qua tuong tac 2 chiéu trén phd cong huong tir
hat nhan HMBC giita 5 6,29 (br s, Rha H-1) va dc 73,5 (Ara C-2). Bac biét, trén phd cong
hudng tir hat nhan HSQC cua ving duong cd su xuat hién cua tin hiéu dc/dn 78,0/ 5,13. Trén phod
cong huong tir hat nhan HMBC cho thay, tin hiéu on 5,13 ¢6 su twong tac vai tin hiéu dc 75,6 va
66,6, dong thoi ¢ su xuat hién caa céc tin hiéu twong tac giita on 5,13/ ou 3,72, Va ou 5,13/ on
4,13 trén phd coéng huong tir hat nhan ROESY. Su xuat hién cua tin hiéu truong cao tai dc 78,0
(Ara C-4) dua t6i nhan dinh vé su xuat hién cua nhém thé gén dinh vao vi tri OH cua phan tir Ara
C-4. Tién hanh so sanh véi co so dir liéu da cong bd trude do dwa ra két luan vé su xuat hién cua
nhom thé HSO; tai vi tri OH cuia phan tir Ara C-4 [1]. Do d6, cac tin hiéu cua céc vi tri trén phan
tir duong Ara lan lugt duoc xac dinh 1a 5c/dn 100,4/ 4,69 (Ara-1), dc/du 73,5/ 4,51 (Ara-2), dcldn
75,6/ 4,13 (Ara-3), dclon 78,0/ 5,13 (Ara-4), dclon 66,6/ 3,72, 4,58 (Ara-5). Tuong tu, cac tin hiéu
cua cac vi tri trén phan tir duong Rha lan luot duoc xac dinh 1a dc/dn 101,1/ 6,29 (Rha-1), dc/dn
72,3/ 4,79 (Rha-2), dc/on 71,9/ 4,65 (Rha-3), dc/on 74,3/ 4,53 (Rha-4), dc/on 69,5/ 4,86 (Rha-5),
5clon 18,8/ 1,73 (Rha-6) (Bang 1). Tir cac két qua trén, cau tric cua hop chat 1 duoc xac dinh 1
spirost-5,25(27)-ene-1p,3p-diol-1-O-a-L-rhamnopyranosyl-(1—>2)-(4-O-sulfo)-o-L-
arabinopyranoside (Hinh 3). Day 1a hop chit di duoc phan lap trude d6 tir phan than tuoi cia loai
Dracaena angustifolia trong nghién ctru trudge d6 cua Xu va cong sy (2010) [14].

Nghién ctu trude d6 cua Xu va cong su (2010) vé hoat tinh khang nam Candida albicans, C.
glabrata, C. krusei, Cryptococcus neoformans, Aspergillus fumigatus cho thay, hop chat spirost-
5,25(27)-ene-1p,3p-diol-1-O-a-L-rhamnopyranosyl-(1—2)-(4-O-sulfo)-a-L-arabinopyranoside
khong c6 hoat tinh ddi voi cac chung ndm trén. Téc gia dua ra nhan dinh rang hoat tinh khang
nam c6 lién quan mat thiét dén vi tri H-25S cua phan aglycone va chudi duong dbi lién két vao vi
tri C-1 cua phan aglycone [14]. Ngoai ra, su lién két cua chudi duong vao vi tri C-1 cia phan
aglycone duoc nhan dinh 12 ¢6 vai tro quan trong d6i vai hoat tinh khang té bao ung thur thong
qua nghién ciru cua Mimaki va cong su (2001) Rezgui va cong su (2013), Nguyén Puc Hing va
cong su (2021) vé hoat tinh gay doc trén céc dong té bao ung thu dai truc trang (SW480), ung thu
vl & nguoi (4T1), ung thu va & chudt (EMT6) [11], [15], [16]. Do d6, nghién ciru dé xuat can
tiép tuc tién hanh danh gia cac hoat tinh sinh hoc cua hop chét spirost-5,25(27)-ene-1p,3p-diol-1-
O-a-L-rhamnopyranosyl-(1—2)-(4-O-sulfo)-a-L-arabinopyranoside trong cac nghién cau tiép
theo, nham hoan thién co s¢ dit liéu vé& phan loai hoa thuc vat caa loai Huyét du néi riéng va chi
Cordyline n6i chung.
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Bang 1. Di liéu pho *H va 3C-NMR cua hop chdt 1

Carbon  dc (ppm) oH (Hz) Carbon dc (ppm) on (Hz)
1 81,5 4,00 dd (11,1, 2,9) 20 41,5 1,98t (6,4)
2 35,1 2,91, 2,87 21 14,9 1,01d (6,4)
3 73,2 3,91 22 109,6 -
4 39,4 1,71,1,78 23 32,7 1,82,1,86
5 139,1 - 24 28,5 2,25,2,78
6 124.8 5,55 25 1445 -
7 32,3 0,89, 1,68 26 64,9 4,06 brd (12,3),

4,47 brd (12,3)

8 36,5 1,53 27 108,9 4,81brs, 4,86 brs
9 55,2 1,10 Ara-1 100,4 4,69d (7,6)
10 42,5 - 2 73,5 4,51
11 23,3 1,39, 3,20 3 75,6 4,13
12 40,3 1,22, 1,59 4 78,0 5,13
13 40,2 - 5 66,6 3,72, 4,58
14 56,5 1,08 Rha-1 101,12 6,29 br s
15 32,4 1,43, 2,05 2 72,3 4,79 brs
16 81,6 4,59 q (7,0) 3 71,9 4,65dd (9,4, 2,9)
17 62,9 1,79 4 74,3 4,53 dd (9,9, 9,4)
18 16,6 0,88 s 5 69,5 4,86 dg (9,9, 5,9)
19 9,8 1,32s 6 18,8 1,73d (5,9)

4. Két luan

Nghién ctru da tao duoc cao chiét tir phan ré loai Huyét du (C. fruticosa (L.) A. Chev). Bang
céc phuong phép sic ky khac nhau, nghién ctru da phan 1ap dwoc mot hop chat saponin steroid c6
phan khung aglycone la spirostanol tir cao chiét. Sir dung cac phwong phap phd cong huong tir
hat nhan 1 chiéu va 2 chiéu, két hop vai phd khéi luong (HR-ESI-MS) da xac dinh duoc cau tric
héa hoc cua hop chit phan lap duoc la spirost-5,25(27)-ene-1B,3p-diol-1-O-a-L-
rhamnopyranosyl-(1—2)-(4-O-sulfo)-o-L-arabinopyranoside, trudc d6 da dugc phan lap tir phan
than tuoi cua lodi Dracaena angustifolia. Két qua nay cho thiy, mot hop chat héa hoc cd thé
duoc tim thiy & nhiéu loai thuc vat khac nhau. Nghién ctru dé xuit can tiép tuc tién hanh phan
lap va danh gia hoat tinh sinh hoc cua cac hop chit khac c6 trong cao chiét cua phan r& loai
Huyét du, nham hoan thién co s& dir liéu vé phan loai hoa thyuc vat cua loai Huyét du néi riéng va
chi Cordyline néi chung.

Loi cam on

_ Nghién ctru nay dugc tai trg boi Truong Dai hoc Su pham - Dai hoc Thai Nguyén thong qua
de tai khoa hoc va céng nghé cap co sd, ma so “TNUE-2023-06".
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