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The genus Dracaena consists of 110 species distributed mainly in
Africa and Asia. The species Dracaena trifasciata “Laurentii”
(synonym: Sansevieria trifasciata “Laurentii”) is a species of the
genus Dracaena. This species is used widely in ethnopharmacology to
treat a number of diseases, such as cough, weakness, asthma,
hypertension, diarrhea, and viral hepatitis. Saponin is a chemical
compound found mostly in plants and has many valuable biological
activities such as antioxidant, antifungal and cytotoxicity on cancer
cell lines. However, many plant species have not been studied for the
isolation of saponin compounds, leading to an incomplete database of
saponin compounds in plants, making it difficult to synthesize saponin
compounds with biological activity for disease treatment. Therefore,
the search for new biological saponins is becoming an important
topic. In this study, one previously reported steroidal saponin was
isolated from the leaves of D. trifasciata “Laurentii” and further
identified chemically as spirost-5,(25)27-diene-1p,3p,23-triol 1-O-a-
L-rhamnopyranosyl-(1—2)-p-D-arabinopyranoside (1).
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Dracaena trifasciata “Laurentii”
NMR

Saponin

Spirostane-type

Steroidal glycoside

Chi Huyét giac (Dracaena) c6 110 loai phan b6 chi yéu ¢ chau Phi
va chau A. Dracaena trifasciata “Laurentii” (tén dong ‘nghia:
Sansevieria trifasciata “Laurentii”) 1a mot loai thuoc chi Huyét giac.
Trén thé gioi, loai D. trifasciata “Laurentii” dugc sir dung trong y
hoc ¢b truyén dé didu tri mot s6 bénh nhu ho, suy nhwoc, hen suyén,
tang huyét &p, tidu chay, viém gan virus. Saponin la hop chét héa hoc
dugc tim thay phan lon & thuc vat va c6 nhiéu hoat tinh sinh hoc quy
nhu gy doc té bao ung thu, khang oxy hoa, khang nam. Tuy nhién,
hién nay van con nhiéu loai thuc vat chua dugc nghién cau vé phan
lap hop chét saponin, din dén co so dit liéu vé hop chat saponin &
thuc vat chua dugc tap hop diy du, gay kho khan cho viéc tong hop
céc hop chat saponin c6 hoat tinh sinh hoc dinh huéng diéu tri bénh.
Do d6, nghién ctru phét hién cac hop chit saponin mai c¢é hoat tinh
sinh hoc tir thyc vat |a van d& cap thiét. Trong nghién ctu nay, mot
hop chit saponin steroid c6 cau tric la spirost-5,(25)27-diene-
1B,3B,23-triol 1-O-a-L-rhamnopyranosyl-(1—2)--D-
arabinopyranoside (1) da dugc phéan lap tir 14 loai D. trifasciata
“Laurentii”.
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1. Pat van dé

Cac san pham tu nhién, cé ngu0n gdc tir dong vat, thuc vat va khoang chat la ngu0n goc cua
liéu phap diéu trj bénh ¢ nguoi. Gan day, co s¢ quan trong nhat cua cac dau méi thudc trién vong
la c4c chat chuyen hoa thir cap. Cac hop chit nay c6 thé khdng can thiét cho qué trinh trao doi
chat, nhung c6 the lién quan dén chirc ning thich nghi v6i méi truong hodc nhu mét co che
phong vé cho sy séng con cua sinh vat [1]. Trong 30 ndm qua, da c6 sy gia ting dang ké vé sb
lugng cac nghién cau vé cé4c chat chuyén hoa thir cap ¢6 nguon gc tir thuc vat. Mot sb lugng 16n
cac hop chat nay duogc st dung trong y hoc ¢b truyén v6i muc dich diéu tri bénh. Tuy nhién,
trong tong s khoang 250.000 loai thic vat bac cao c6 sin trén trai dat, cho dén nay chi c6 15%
da duoc nghién ciu vé cac hop chit hoat tinh caa ching va chi co 6% da duoc sang loc vé cac
dic tinh sinh hoc cua ching. Do d6, van con nhiéu loai thuc vat chua dugc kham pha vé cac hop
chat hoat tinh mai chua dugc khai thac va do d6 van dang chd duoc kham pha [2].

Chi Huyét giac (Dracaena) c¢6 110 loai phan bé cha yéu & chau Phi va chau A [3]. Dracaena
trifasciata “Laurentii” (tén dong nghia: Sansevieria trifasciata “Laurentii” — cdy Ludi ho) la mot
loai thuge chi Huyet giac [4]. Trén thé giai, loai D. trifasciata “Laurentii” dugc su dung trong y
hoc ¢ truyén dé diéu tri mot s6 bénh nhu ho, suy nhugc, hen suyén, ting huyét ap, tiéu chay,
viém gan virus...[5], [6].

Saponin steroid 1a mot hop chét chuyén hoa thi cip, c6 bo khung steroid thuong dwoc tim
thiy trong thuc vat hat kin mét 1a mam, dac biét 1a cac loai thuc vat thuoc ho Khoai md
(Dioscoreaceae), Mang tay (Asparagaceae), Ca (Solanaceae), Loa keén (Liliaceae), Hanh tay
(Amaryllidaceae) va Thua (Agavaceae). Saponin Steroid cd thé dugc chia thanh ba phan 16p cu
trdc 1a spirostane, furostane va cholestane, va trong nhiéu nim qua da thu hat sy chd y trong
nghién ciu vi phd rong cac hoat tinh sinh hoc cua ching. Saponin steroid 1a mét trong nhiing
nhom hoat chét quan trong nhét cua cac san pham tu nhién, c6 hoat tinh dugc ly bao gdm hoat
tinh gay doc té bao, khang khuan, khang nim va chdng khéi u trong co thé séng [7]-[9]. Tuy
nhién, hién nay van con nhiéu loai thyc vat chwa duoc nghién ctru vé phan lap hop chat saponin,
do @6 co s dit liéu vé hop chét saponin ¢ thyuc vat chua duoc tap hop day du, gay kho khan cho
viéc tong hop cac hop chat saponin c6 hoat tinh sinh hoc dinh huéng diéu tri bénh. Vi vay,
nghién ciu phat hién cac hop chit saponin mai ¢ hoat tinh sinh hoc tir thuc vat 1a van dé cap
thiét. Trong nghién cau ndy, mot hop chat saponin steroid c6 cau tric spirost-5,(25)27-diene-
1B,3B,23-triol 1-O-a-L-rhamnopyranosyl-(1—2)-B-D-arabinopyranoside da dugc phén lap tir cao
chiét 14 cua loai D. trifasciata “Laurentii”. Két qua gop phan hoan thién co sé dit liéu vé hop chat
saponin ¢ thuc vat, dong thoi 1a co s& dé tién hanh cac nghién ctru danh gia hoat tinh sinh hoc
cua hop chit saponin.

2. Poi twong, phuwong phap nghién ciru
2.1. Déi twong nghién ciru

Mau 14 loai D. trifasciata “Laurentii” thu tai thanh phé Thai Nguyén, tinh Thai Nguyén vao
thang 3 ndm 2023 (Hinh 1) va dugc giam dinh boi PGS.TS S§ Danh Thuong, Truong Dai hoc Su
pham — Dai hoc Thai Nguyén. Phan 14 duoc say kho ¢ nhiét d6 35°C dé phuc vu cho nghién ctu.

Hinh 1 Loai D trlfasmata “Laurentii”
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2.2. Hoa chdt va thiét bi

May Varian INOVA 600 (Agilent Technologies®, My) dugc ding dé do cac phd cong huong
tr hat nhan *C-NMR, 'H-NMR, HMBC, HSQC, ROESY. Mau duoc hoa tan trong Pyridine-ds.
Phé khéi lugng ESI-MS dugc do bang may Bruker micrOTOF Il mass spectrometer (Bruker®,
buc). Thiét bi siu am Elmasonic S10H (Elma, Pirc) duoc sir dung dé tao dich chiét tir mau
nghién ciru. Dung méi dugc tach khoi mau nghién ctu bang hé thong cat quay chan khdng IKA
RC2 Basic (IKA, Puc). Sic ky cot duoc sir dung dé tach phan doan, chat hap phu la silica gel pha
thuan NP60 (15-40 PM, Merck, Dirc) va silica gel pha dao RP-18 (70-200 pM, Silicycle,
Canada). Phan mém ChemDraw® (version 20, PerkinElmer Informatics, My) dwoc sir dung dé
tinh toan cdng thirc hda hoc va khéi lwgng phan tir caa hop chat.

2.3. Phwong phap nghién ciru
2.3.1. Phurong phép tgo cao chiét

Nghién 123,8 g I4 kho loai D. trifasciata “Laurentii” thanh bot min, sau d6 chiét bang hé dung
moi EtOH:H.O (70%:30%); bicu kién thiet 1ap dé chiét mau Ia nhiét do 50°C, thoi gian chiét 30
phut, 1ap lai 3 lan. Dich chiét dugc loai bo dung moi, thu duoc cao chiét (5,23 g).

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

Tach phan doan mot phan cao chiét (2,09 g) bang sac ky cot, sir dung silica gel pha dao RP-18
1a pha tinh, H20, H20:EtOH va EtOH (ti 1¢ lan luot 14 1:0, 1:1, 0:1) 1a dung mdi rira gii thu duoc
3 phéan doan D.1 - D.3. Tiép tuc tach phan doan D.2 (289,1 mg) bang sic ky cdt, st dung silica
gel pha thuan NP60 la pha tinh, CHClz:MeOH:H>O la dung mdi rira giai ti 1¢ 80:20:2, 75:25:3,
70:30:5 (v/v/v) thu duoc 6 phan doan D.2.1 — D.2.6. Tach phan doan D.2.5 (59,6 mg) bang sic
ky cot, sir dung silica gel pha thudn NP60 la pha tinh, CHCl3:MeOH:H,O la dung mdi rua giai
theo ti 18 70:30:5 (v/v/v) thu duoc 5 phan doan D.2.5.1 — D.2.5.5. Tiép tuc tién hanh tach phan
doan D.2.5.3 (18,3 mg) bang sic ky cot, sir dung silica gel pha thuan NP60 1a pha tinh,
CHCl3:MeOH:H,0 theo ti & 70:30:5 la dung mdi rira giai thu dugc hop chét 1 (2,8 mg).

3. Két qua va ban luan

Pho khéi lugng ESI-MS xuét hién tin hiéu tai m/z 745,3775 [M + Na]*, tir d6 tinh toan qua
phan mém ChemDraw® d3 xac dinh duoc cong thirc phan tir caa hop chat 1 12 CagHsgO1s (khdi
lwong phan tir 1a 722). Hai nhém CHs xuat hién trén phé 'H NMR c6 dang vach don tai oy 0,99
(s, H-18) va 1,38 (s, H-19), mot nhdm CHj3 dang vach doi tai 6w 1,07 (d, J = 6,4 Hz, H-21). Ngoai
ra, trén phd 'H NMR xuét hién mot nhém exomethylene c6 tin hiéu tai on 4,81 va 4,86 (1H, br s,
H-27), mot nhdm methin olefinic c6 tin hiéu tai ox 5,59 (d, J = 5,6 Hz, H-6), hai proton anomeric
c6 tin hiéu tai 0w 4,65 (d, J = 7,6 Hz) va o+ 6,22 (br s) (Hinh 2, Bang 1).
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Hinh 2. Phé *H NMR ciia hop chat 1

Céc tin hiéu carbon quan sat duoc trén phd *C NMR gém nim tin hiéu carbon tai dc 139,1
(C.5), 42,7 (C.10), 40,5 (C.13), 115,5 (C.22), 143,7 (C.25); 10 tin hiéu carbon methine tai dc 84,2
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(C.1), 67,9 (C.3), 124,8 (C.6), 33,4 (C.8), 50,2 (C.9), 56,5 (C.14), 82,5 (C.16), 61,3 (C.17), 37,5
(C.20), 69,3 (C.23); 9 tin hiéu carbon methylene tai Jéc 37,3 (C.2), 43,3 (C.4), 32,3 (C.7), 24,1
(C.11), 40,3 (C.12), 31,9 (C.15), 39,2 (C.24), 61,5 (C.26), 109,6 (C.27); 3 tin hiéu carbon methyl
tai dc 16,5 (C.18), 14,7 (C.19), 14,7 (C.21) (Hinh 3, Bang 1).

Hinh 3. Ph6 3C NMR ciia hop chdt 1

Ngoai ra, c&c tin hidu carbon quan sat dugc cua ving dudng trén phd C NMR gom 8 tin hiéu
carbon lién két oxy tai dc 73,5, 72,6, 67,2, 69,5, 72,2, 75,1, 71,7, 69,2; 1 tin hiéu carbon methyl
tai dc 18,4; 2 tin hiéu anomeric carbon tai dc 101,1 va 100,2. Trén phé *H va *C NMR xuat hién
c4c tin hiéu cua hop chat saponin c6 hai phan tar duong. Tin hiéu quan sat duoc trén pho °C
NMR tai ¢ 83,8 (C.1) IUi vé phia truong cao di chi ra mot phan tir dwdng di lién két vao phan
khung aglycone tai vi tri C.1. Tuong tac gitra oc 109,6 (C.22) va proton methylene Jn 4,09 (br d,
J = 12,3 Hz) va 6y 4.47 (br d, J = 12.3 Hz) xuat hién trén phé NMR 2 chiéu HMBC va cac tin
hiéu carbon quan sét tai oc 67,9 (C.3), 84,2 (C.1), 82,5 (C.16) trén cac pho cong huong tir hat
nhan HMBC, HSQC, ROESY két luan phan aglycone c6 cau tric héa hoc 1a spirosta-5,25(27)-
diene-1p,3B-diol. C4c tin hiéu quan sat duoc trén phé HSQC, HMBC va ROESY xac dinh duoc
cac phan tir duong lién két vao phan aglycone (Hinh 4, 5). Cu thé, lién két giira proton anomeric
S 4,66 (d, J = 7,6 Hz) va C.1 cua phan aglycone dugc xac dinh qua tuong tac gitia o 4,65 (d, J
= 7,6 Hz) va dc 84,2 trén phd HMBC. Lién két nay tiép tuc dwoc chirmg minh qua twong tac giita
Su 4,65 (d, J = 7,6 Hz) va dw 3,83 (dd, J = 11,1, 2,9 Hz) trén phé ROESY ching minh lién két
giita phan tir duong Ara vao vi tri C.1 ciia phan aglycone. Twong tac giita du 6,22 (br s) va dc
72,6 trén phdé HMBC va tuong tac giita ow 6,22 (br s) va on 4,53 trén phd ROESY xéc dinh phan
tar duong Rha lién két vao phan tir duong Ara tai vi tri C.2. Tir nhitng 14p luan trén xac dinh duoc
c4u trtic hoa hoc ciia hop chéat 1 da dwoc phan lap trude d6 tir loai D. draco L 1a spirost-5,(25)27-
diene-1B,3p,23-triol 1-O-a-L-rhamnopyranosyl-(1—2)-p-D-arabinopyranoside (Hinh 6) [10].
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Hinh 6. Cdu tric cua hop chadt 1
Bang 1. Diz liéu phé cia hop chat 1

"% ROESY

Carbon Jdc (ppm) Joun (Hz) C Jc (ppm) Jou (Hz)
1 84,2 3,83dd (11,1, 2,9) 20 37,5 2,891t (6,4)
2 37,3 2,33,2,75 21 14,7 1,07d (6,4)
3 67,9 3,88 22 111,5 -
4 43,3 2,67,2,76 23 69,3 4,41
5 139,1 - 24 39,2 2,32,2,72
6 124.8 5,59 d (5,6) 25 143,7 -
32,3 1,92,2,01 4,07 brd (12,3),
7 26 615 482 brd (12.3)
2 33,4 1,51 27 109,6 4,81 brs,
4,86 brs
9 50,2 1,46 Ara.l 100,2 4,65d (7,6)
10 42,7 - Ara.2 72,6 4,53
11 24,1 1,57,2,92 Ara.3 75,1 4,12
12 40,3 1,32,1,55 Ara.4 69,5 4,20
13 40,5 - Ara.5 67,2 3,67,4,22
14 56,5 1,12 Rha.l 101,1 6,22 brs
15 31,9 1,49, 1,85 Rha.2 72,2 4,73 brs
16 82,5 4,62 q (6,7) Rha.3 71,7 4,62 dd (9,4, 2,9)
17 61,3 1,72 Rha.4 73,5 4,32dd (9,9, 9,4)
18 16,5 0,99 Rha.5 69,2 4,81dqg (9,9,5,9)
19 14,7 1,385 Rha.6 18,4 1,71d (5,9)

Ghi chu: (-): Khéng cé proton dinh gan.
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Céc nghién ciru trude day vé chi Huyét giac cho thiy céc hop chét saponin cé hoat tinh sinh
hoc manh. Cu thé, nghién ciru ciia Gonzélez va cong su (2003) di phan 1ap dugc 20 hop chat
saponin, trong d6 c¢6 3 hop chat saponin méi tir D. draco L. Két qua danh gia hoat tinh sinh hoc
cho thay 5 hop chat saponin steroid c6 hoat tinh gay doc manh trén dong té bao ung thu HL-60.
Téc gia dua ra nhan dinh vé su lién két cua chudi dudng a-L-rhamnosyl-(1—2)-a-D-glucosyl va
a-L-rhamnosyl-(1—2)-[a-L-rhamnosyl-(1—4)]-a-D-glucosyl vao vi tri C.1 caa phan aglycone c6
lién quan mat thiét dén hoat tinh gay do6c manh trén dong té bao ung thu HL-60. Dac biét,
Gonzalez va cong su danh gié saponin draconin A va draconin B ¢6 nhém glycosyl 1ién két tai vi
tri C.1 cua aglycone cho thay hoat dong gy doc té bao manh trén dong té bao ung thu HL-60. Sy
hién dién caa mot nhdm acetyl b sung 1am ting hiéu qua gay doc. So sanh ICso cua cac hop chat
1-3 cho thay s hién dién ciia mot mirc do ua béo nhat dinh trong phan dudng 1a diéu can thiét dé
thé hién khong chi cac dic tinh giy doc té bao ma con gay ra qua trinh chét theo chuong trinh
(apoptosis). Nhém tac gia két luan cac hop chat 1 va 2 ¢ ché su phét trién cua cac té bao HL-60
trong mdi truong nudi cdy, trong d6 hop chat draconin A thé hién kha nang wc ché té bao Ién hon
draconin B. Co ché ma draconin A dat dugc téc dung gy doc té bao ung thu HL-60 1a bang céch
kich hoat qua trinh apoptosis. Xu ly cac té bao bang cac hop chit draconin A gay ra nhirng thay
doi vé hinh thai va phan manh DNA déc trung cua qua trinh apoptosis va cling lién quan dén su
phan cit PARP [11]. Trong nghién ciru caa Min va cong su (2010), 14 hop chat saponin di duoc
phan lap tir loai D. angustifolia, trong d6 c6 6 hop chat saponin mai. Hai hop chat saponin c6
hoat tinh khang ndm manh d6i voi chang nim Cryptococcus neoformans. Tac gia két luan ca hai
hop chit saponin nay déu c6 (25S)-ruscogenin la aglycone cia ching va mot nhom duong
disaccharide khac nhau lién két tai vi tri C.1. Nghién ctru nay da ching minh thém rang hoat
dong khang nam cua saponin steroid c6 lién quan dén cac nhém dudng disaccharide va aglycone
riéng 1é tai vi tri C.1. Nhom tac gia dua ra nhan dinh rang cau triic cta saponin steroid duoc phan
lap trong nghién ctu nay khéc véi cau trdc cia saponin dugc phan Iap tir cing mot loai dugc thu
thap & mot dia diém khéc. Khong co saponin don 1é nao dwoc phan lap trong ca hai nghién ciu,
mac dd hau hét cac saponin déu cé chung bo khung steroid 1,3-dihydroxylat co ban véi cac muc
d6 oxy hda khac nhau & cé4c vi tri khac nhau. Pic diém ndi bat nhat c6 thé 1a su hién dién cua mot
nhom sulfat trong cac nhém duong caa mot sé saponin dugc phan lap, trong khi cac saponin
dugc phan 13p trong nghién ctru khac c6 cac nhom duong da acetylat va mot don vi B-D-
fucopyranosyl gian vao nhém OH tai vi tri C.24 trén phan aglycone. Téac gia nhan dinh vi tri dia
ly, mua thu thap va diéu kién méi truong gop phan tao nén su da dang vé su phan bé cua cac hop
chat hda hoc cua loai thuc vat nay [12]. Trong mét nghién ctu khac vé loai D. Angustifolia,
Huang va cong su (2013) da phan 1ap dugc 2 hop chat saponin mai va 8 hop chét saponin di biét.
Hoat tinh khang viém cua 2 hop chat saponin mei duge danh gia bang cé&c xét nghiém tao anion
superoxide va elastase. Két qua cho thiy hop chat saponin drangustoside B v&i mot chudi duong
d6i c6 hoat tinh khang viém tét hon chéng lai su tao superoxide so véi hop chit saponin
drangustoside A vai mot trisaccharide. Mot saponin steroid khac dugc b&o cdo voi mot
disaccharide, 3-O-B-chacotriosyl-25(S)-spirost-5-en-3f-ol, twong tu nhu hop chat saponin
drangustoside B, nhung thiéu mot nhdm hydroxyl lién két tai vi tri C.1, ciing cho thiy hoat tinh
khéng viém rat manh chdng lai sy tao superoxide. Nhiing két qua nay cho thiy sé lugng duong
trong hop chét saponin c6 méi lién hé mat thiét ddi voi hoat tinh khang viém. Hon nira, hop chat
saponin 3-O-B-chacotriosyl-25(S)-spirost-5-en-3-ol (gia tri 1Cso = 4,65 + 0,25 uM) ¢6 hoat tinh
khang viém manh hon di véi sy tao thanh siéu oxit so véi hop chat drangustoside B (véi gié tri
ICso = 18,55 £ 0,23 uM); trong khi d6 hop chét saponin drangustoside B c¢6 hoat tinh khang viém
manh hon hop chét saponin 3-O-B-chacotriosyl-25(S)- spirost-5-en-3p-ol (voi gla tri 1Cs0 = 4,65 +
0,25 uM) trong xét nghiém giai phong elastase bach cau trung tinh ¢ nguoi. Do d6, Huang va
cong su nhan dinh vé nhém chtic niang lién két tai vi tri C.1 ddi vai loai saponin steroid nay
duong nhu déng vai trd quan trong ddi véi hoat dong chong viém chong lai sy hinh thanh siéu
oxit va giai phong elastase bach cau trung tinh & ngudi [13]. Tir nhiing dit liéu trén cho thiy, cac
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hop chat saponin c6 nhiéu hoat tinh sinh hoc manh. Do d6, nghién ctru d& xuat can tiép tuc tién
hanh danh gia hoat tinh sinh hoc cua hop chat spirost-5,(25)27-diene-1pB,3p,23-triol 1-O-o-L-
rhamnopyranosyl-(1—2)-B-D-arabinopyranoside nham hoan thién co s¢ dir liéu vé hop chat
saponin ¢ thuc vat, dong thoi 1a co s dé tién hanh cac nghién ctru danh gia hoat tinh sinh hoc
ctia hop chat saponin.

4. Két luan

Nghién ctru da phan 1ap dugc mot hop chat saponin steroid c6 cau tric hoa hoc 1a spirost-
5,(25)27-diene-1p,3p,23-triol 1-O-a-L-rhamnopyranosyl-(1—2)-p-D-arabinopyranoside tu 14 loai
D. trifasciata “Laurentii”. D4y 1a hop chat saponin steroid di dugc phan lap truée do tir loai D.
draco L. Nghién ctru dé xuat can tiép tuc tién hanh danh gia hoat tinh sinh hoc cua hop chat
spirost-5,(25)27-diene-1p,3p,23-triol  1-O-a-L-rhamnopyranosyl-(1—2)-p-D-arabinopyranoside
nham hoan thién co s dir liéu vé hop chat saponin & thuc vat, dong thoi 14 co so dé tién hanh cac
nghién ciru danh gia hoat tinh sinh hoc cua hop chat saponin.
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