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The Dracaena genus is mainly distributed in subtropical and tropical
regions. D. draco L. is one of the species classified in the Dracaena
genus which is distributed natively in Canary Islands, but this species
could be found in many regions in the world including Vietnam. D.
draco L. is currently planted for ornamental purposes. Previous
studies on this species revealed the presence of steroidal saponin
possessing potential cytotoxicity on human leukemia HL-60 and
human epidermoid carcinoma A431 cell lines. In this study, a
furostanol-type steroidal saponin was isolated from the leaves of D.
draco L distributed in Vietham. Chemical structure of this compound
was characterised as 26-O-B-D-glucopyranosyl-22-O-methylfurosta-
5,25(27)-diene-1$,3p,22a,26-tetrol ~ 1-O-{O-a-L-rhamnopyranosyl-
(1>2)-O-[B-D-xylopyranosyl-(1—3)]-a-L-arabinopyranoside} which
has been isolated from the stems of Nolina recurvata, belonging to the
Nolina genus, thus the Asparagaceae family, collected in Japan.

NGHIEN CU'U XAC PINH CAU TRUC CUA HQP CHAT SAPONIN PHAN LAP
TU LA CUA LOAI PHAT TAI NUI (Dracaena draco L.)
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Chi Huyét giac (Dracaena) c6 vung phan bé chu yéu & cac khu vuc
nhiét doi va can nhiét déi. La mot trong s6 153 loai thuoc chi Huyét
giac, loai Phét tai nti (D. draco L.) c6 ving phan bé ban dia tai dao
Canary, tuy nhién c6 thé duoc tim thdy & nhiéu noi trén thé gidi,
trong d6 c¢6 Viét Nam. O nuéc ta, loai cdy ndy dugc trong nhidu
ngoai tu nhién véi muc dich 1am canh. Mot s6 nghién ciru trude day
trén loai Phat tai ndi phan b tai Nhat Ban va Tay Ban Nha cho théy,
loai thyc vat ndy c6 chira cac hop chét saponin steroid c6 hoat tinh
gdy doc manh trén dong té bao ung thu mau HL-60 ¢ nguoi va dong
té bao ung thu biéu bi A431 & nguoi. Trong nghién ctiu nay, mot hop
chat saponin steroid co khung furostanol da dwoc phan lap tir 14 cua
loai Phét tai ndi (D. draco L.) phan b tai Viét Nam. Hop chét nay c6
cau tric hoéa hoc l1a 26-O-B-D-glucopyranosyl-22-O-methylfurosta-
5,25(27)-diene-1B,3p,22a,26-tetrol  1-O-{O-a-L-rhamnopyranosyl-
(1—>2)-O-[B-D-xylopyranosyl-(1—3)]-a-L-arabinopyranoside}. Day
la hop chat da duoc phéan lap trude do tir phan than cua loai Nolina
recurvata, thugc chi Nolina, ho Asparagaceae phan b tai Nhat Ban.
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1. Pat van dé

Saponin Ia hop chét ty nhién dugc tim thay trong nhiéu loai thyuc vat, trong ca thuc vat hoang
da va cay trong. Trong céc loai cdy trong, saponin triterpenoid thuong chiém wu thé, trong khi
saponin steroid phé bién trong thuc vat dugc sir dung l1am thao mac. Cac hop chat saponin cé
hoat tinh khang khuan, c ché nAim méc, duoc tao ra trong co thé thuc vat dé chong lai su tin
cong cua con trang [1]-[3]. Cac nghién citu gan day cho thay, saponin cd cac hoat tinh sinh hoc
manh, dic biét 1a hoat tinh gay doc trén cac dong té bao ung thu ¢ ngudi va chudt [4]-[7].

Chi Huyét giac (Dracaena) c6 viing phan bb chu yéu & cac khu vuc nhiét déi va can nhiét doi.
O nudc ta, loai Phat tai nti (D. draco L.) duoc trong nhiéu ngoai tu nhién véi myc dich lam canh
do c6 dang dep, phu hop véi canh quan d6 thi [8]. Nghién ctru trude do trén loai Phat tai nti phan
bé tai Nhat Ban va Tay Ban Nha cho thay, loi thuc vat nay c6 chira cac hop chat saponin steroid
c6 hoat tinh gay doc manh trén dong té bao ung thu mau HL-60 va dong té bao ung thu biéu bi
A431 ¢ nguoi [9], [10]. Piéu nay cho thay loai Phat tai ndi phan b tai Viét Nam c6 tiém ning
chtra cac hop chat saponin c6 hoat tinh gay doc trén té bao ung thu. Tuy nhién, hién chua co
nghién ctru ndo vé phan lap va xac dinh cau tric hoa hoc cua cac hop chat saponin trén loai thuc
vat nay tai Viét Nam. Day 1a co s¢ dé tién hanh nghién ciu ndy, nham tim ra cac hop chat méi cé
hoat tinh sinh hoc, 1am co sé cho viéc tng dung 1am thuéc chita bénh va hoan thién co so dir liéu
vé hop chat héa hoc va hoat tinh sinh hoc cua loai Phét tai nai.

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

Mau vat: L4 cua loai Phat tai ndi (D. draco L.) duoc thu hai tai Thai Nguyén, Viét Nam vao
thang 05/2022. Mau vat dugc dinh danh bai ThS. Nguyén Thi Thu Ha, Truong Pai hoc Su pham
- Pai hoc Thai Nguyén. Mau tiéu ban dugc danh sé ky hiéu NDH052022DDL-2 va bao quan tai
Khoa Sinh hoc, Truong Dai hoc Su pham - Dai hoc Théi Nguyén (Hinh 1).

Hinh 1. Hinh dnh |4 loai Phat tai nti (Photo by Nguyén Dic Hung)
2.2. Hoa chdt va thiét bi

Phan tach cao chiét bing sic ky long chan khong (VLC) trén silica gel pha dao RP-18 (70-200
pm, Silicycle, Canada), trong d6 EtOH:H>O (0:1, 1:1, 1:0) dugc st dung la hé dung mdi rua giai.
Céc phan doan dugc phan tach trén sic ky long hiéu ning trung binh (MPLC) trén cot silica gel
pha thuan NP 60 (15-40 um, Merck, Pic) va CHCIl3:MeOH:H,0 dugc sir dung la hé dung moi
rira giai theo cac ty 1¢ khac nhau. Sir dung sic ky Iop mong TLC va hé thude thir vanilin/axit
sunfuric dé phat hién saponin cé trong cac phan doan chiét. Phd cong huong tir hat nhan 1 va 2
chiéu (1D & 2D NMR) duoc do trén may Varian INOVA 600 (Agilent Technologies®, USA), sir
dung chét noi chuan pyridine-ds dé hoa tan hop chat.
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2.3. Phwong phap nghién curu

2.3.1. Phurong phdp tao cao chiét

Xay 4 kho loai Phét tai nGi thanh bot min (120,3 g), sau d6 chiét bang hé¢ dung moi
EtOH:H:0 (70:30) bang phwong phap ho trg siéu am, s dung bé siéu am Elmasonic S10H
(Elma, Birc) ¢ nhiét d6 60°C, thoi gian 45 phat, dung mo6i 500 mL/lan x 3 lan. Dich chiét ethanol
sau do duogc thu thap va loai bo dung moéi bang hé thong c6 quay chan khong thu dugc cao chiét
(4,33 9).

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

Phan tach cao chiét (4,33 g) qua hé théng sic ky VLC, sir dung EtOH:H,0 (0:1, 1:1, 1:0) 1a hé
dung méi rira giai thu duoc 3 phan doan ky hiéu lan luot 12 D.F.1, D.F.2 va D.F.3. Sau khi kiém
tra cac phan doan trén sic ky TLC, phat hién phan doan D.F.2 (322,1 mg) c6 chira saponin. Tién
hanh phan tach phan doan D.F.2 (322,1 mg) bang sic ky MPLC trén cot silica gel pha thuan NP
60 (15-40 um, Merck, Puc), st dung CHCl3:MeOH:H,0 1a hé dung méi rira giai theo ty 16 1an
luot 14 80:20:2, 70:30:5, 60:32:7 (v/v/v) thu dugc 8 phan doan Ky hiéu lan luot 1a D.F.2a, D.F.2b,
D.F.2c, D.F.2d, D.F.2e, D.F.2f, D.F.2g va D.F.2h. Sau khi kiém tra cac phan doan bang sic ky
TLC, phan doan chtra saponin D.F.2e (45,3 mg) tiép tuc duoc phan tach bang sic ky MPLC trén
cot silica gel pha thuan NP 60 (15-40 pm, Merck, buc), st dung CHCI3:MeOH:H,0 la hé dung
mai rira giai theo ty 1¢ 1an luot 1a 75:25:3, 70:30:5 (v/v/v) thu dugc hop chat tinh khiét 1 (3,1 mg)

(D.F.2b-70) (Hinh 2).
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Hinh 2. Sdc ky TLC cua hop chat 1

3. Két qua va ban luan
3.1. Xdc dinh cdu tric hoa hec cia hep chdt 1

Tin hiéu trén ving aglycone cua phd ®C-NMR cho thdy c6 su xuit hién cua cac tin hiéu
carbon dic trung cho khung spirostanol cua hop chét saponin steroid. Cu thé, cac vi tri carbon-5,
carbon-10, carbon-13, carbon-22, carbon-25 xuat hién céc tin hiéu carbon dang C c6 d6 dich
chuyén hoa hoc lan luot 1a dc = 139,2; 42,5; 40,3; 110,2; 146,9. Céc vi tri carbon-1, carbon-3,
carbon-6, carbon-8, carbon-9, carbon-14, carbon-16, carbon-17, carbon-20 lan luot xuét hién cac
tin hiéu carbon dang methin (CH) c¢6 do dich chuyén héa hoc lan luot la oc = 84,1; 67,6; 124,8;
32,7; 50,1; 56,4; 81,3; 63,6; 40,4. Cac vi tri carbon-2, carbon-4, carbon-7, carbon-11, carbon-12,
carbon-15, carbon-23, carbon-24, carbon-26, carbon-27 lan luot xuit hién cac tin hiéu carbon
dang methylene (CH,) c6 d6 dich chuyén héa hoc lan luot 1 dc = 37,2; 43,1; 31,6; 23,9; 40,2;
32,5; 37,6; 28,3; 71,8; 110,9. C4c vi tri carbon-18, carbon-19 va carbon-21 xuat hién cac tin hiéu
carbon methyl (CH3) lan luot c6 d6 dich chuyén héa hoc trén phé C-NMR la dc = 16,8; 14,7 va
16,4. Twong Gng voi cac tin hiéu carbon xuét hién trén phd 3C-NMR c6 cac tin hiéu proton xuat
hién trén phd 'H-NMR, trong d6 c6 sy xuét hién cua 2 tin hiéu dang vach don tai 54 = 0,93 (s, H-
18), 1,45 (s, H-19), 1 tin hiéu dang vach déi tai on = 1,32 (d, J = 7,0 Hz, H-21), 2 tin hiéu proton
methylen dang vach doéi tai on = 4,32 (br d, J = 12,3 Hz, H-26a) va 4,62 (br d, J = 12,3 Hz, H-
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26b); va 2 tin hiéu proton methylen dang vach don tai ou = 5,10 (br s, H-27a) va 5,35 (br s, H-
27b). So sanh cuia hop chét 1 va cac hop chat trong co s dit liéu ciia hop chat saponin d cong bd
cho thay c6 sy tring khop vé @6 dich chuyén hoa hoc, dac biét 1a vi tri carbon-1 va carbon-26 cua
hop chat 1 Iui vé phia truong cao dan ching vé sy dinh gan cia chudi duong vao vi tri carbon-1
va carbon-26 cua phan aglycone (Bang 1) [11]. Do d6, phan aglycon cua hop chat 1 dwoc Xac
dinh c6 cau trac 1a 22-O-methylfurosta-5,25(27)-diene-1,3p3,22a,26-tetrol.

Céc phan tir duong trong chudi duong duge xac dinh dya vao cac tin hiéu quan sat duoc trén
phd BC-NMR, *H-NMR, HSQC, HMBC va ROESY (Hinh 3). Trén phé 'H-NMR quan sat duoc
tin hiéu cta 4 proton anomeric c6 do dich chuyén hda hoc 1a ow = 4,63 (d, J = 7,0 Hz); 4,97 (d, J
= 7,6 Hz); 4,89 (d, J = 7,6 Hz); 6,32 (br s), twong ung Vvai 4 tin hiéu carbon anomeric quan sat
duoc trén phd 3C-NMR c6 d6 dich chuyén héa hoc lan luot 1a 5c = 100,7; 106,2; 103,6 va 101,5.
Céc tin hiéu proton va carbon anomeric trén lan luot dugce xac dinh 1a 4 phan ta duong gom
arabinopyranosyl (ou = 4,63, Ara), xylopyranosyl (o = 4,97, Xyl), glucopyranosyl (ou = 4,89,
Glc), rhamnopyranosyl (du = 6,27, Rha). Tuong tac 2 chiéu trén phé HMBC giita on = 4,63 (d, J
= 7,0 Hz, Ara H-1) va dc = 84,1 (carbon-1) va tuong tac 2 chiéu trén phé ROESY gitta on = 4,63
(d, 3 =7,0 Hz, Ara H-1) va on = 3,71 (dd, J = 11,3, 2,1 Hz, H-1) dua ra két luan vé sy dinh gin
cuia phan tir duong Ara vao vj tri carbon-1 cia phan aglycone. Tiép tuc quan sat tin hiéu trong
vuing dich chuyén hoa hoc tir 4-5 ppm trén phdé HMBC cho thiy c6 sy xuat hién cua tin hiéu vé
su twong tac 2 chiéu giita du = 4,97 (d, J = 7,6 Hz, Xyl H-1) va dc = 84,4 (Ara carbon-3), dong
thoi ¢6 sy xuét hién cua tin higu tuong tac 2 chiéu trén phd ROESY giita on = 4,97 (d, J = 7,6 Hz,
Xyl H-1) va on = 4,09 (Ara H-3). Két qua quan sat nay dwa ra két luan vé su dinh gin cua phan tir
duong Xyl vao vi tri carbon-3 cua phan tir dwong Ara. Nghién ctu tiép tuc tién hanh quan sat tin
hiéu vé su twong tac gitra phan tir proton anomeric ox = 6,27 (Rha H-1) trén vung dich chuyén
hoa hoc tir 4-6 ppm cua phd HMBC va ROESY cho thiy c6 sy xuét hién cia tuong tac 2 chiéu
gitta on = 6,27 (br s, Rha H-1) va Jc = 73,6 (Ara C-2), ou = 6,27 (br s, Rha H-1) va 6n = 4,55
(Ara H-2). Két qua quan sat nay dua ra két luan vé su dinh gén cua phan tir duong Rha vao vi tri
carbon-2 cua phan tir dudng Ara. Tuong tac 2 chiéu trén phd HMBC giita 0w = 4,89 (d, J = 7,6
Hz, Glc H-1) va dc = 71,8 (carbon-1) va twong tac 2 chiéu trén phd ROESY giita on = 4,89 (d, J =
7,6 Hz, Glc H-1) va o = 4,32 (br d, J = 12,3 Hz, H-26a) dua ra két luan vé sy dinh gin caa phan
tar duong Gle vao vi tri carbon-26 caa phan aglycone. Tir nhitng dit liéu quan sat trén, ciu tric
hoa hoc cua hop chat 1 dwoc lam sang to 1a 26-O-B-D-glucopyranosyl-22-O-methylfurosta-
5,25(27)-diene-1p,3p,220,26-tetrol 1-0-{O-a-L-rhamnopyranosyl-(1—2)-O-[B-D-
xylopyranosyl-(1—3)]-a-L-arabinopyranoside} (Hinh 4). Pay 1a hop chat da dugc phan lap trudc
d6 trong nghién ctru cia Mimaki va cong su (1996) trén phan than cua loai Nolina recurvata,
thuoc chi Nolina, ho Asparagaceae phan bé tai Nhat Ban [12].

Hinh 3. Cdu tric khong gian 3 chiéu ciia hop chdt 1 (mili tén nét dut 2 chiéu: twong tac ROESY; mili
tén nét lién 1 chiéu: twong tac HMBC)
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Hinh 4. Cdu trdc cia hep chat 1
Bang 1. Dir ligu phé *H va 3C-NMR cua hop chat 1

Carbon  éc (ppm) on (Hz) Carbon dc (ppm) ox (H2)
1 84,1 3,71dd (11,3, 2,1) 26 718 4,32 brd (12,3),
4,62 brd (12,3)
2 37,2 2,41, 2,69 27 110,9 5,10 brs, 5,35brs
3 67,6 3,85m
4 431 2,61,2,72 Ara-1 100,7 4,63d (7,0)
5 139,2 - 2 73,6 4,55
6 1248 5,54 d (5,3) 3 84,4 4,09
7 31,6 1,87,2,23 4 69,5 4,44
8 32,7 1,53 5 66,6 4,26, 4,29
9 50,1 1,46 Glc-1 103,6 4,89d (7,6)
10 42,5 - 2 74,9 4,06
11 239 1,55, 2,93 3 78,2 4,25
12 40,2 1,31, 1,62 4 71,5 4,19
13 40,3 - 5 78,3 3,96
14 56,4 1,12 6 62,5 4,33, 4,56
15 32,5 1,48, 2,01 Xyl-1 106,2 4,97 d (7,6)
16 81,3 4,96 q (7,6) 2 74,4 3,97
17 63,6 1,93 3 7,7 4,17
18 16,8 0,93s 4 70,7 4,15
19 14,7 145s 5 66,7 3,71, 4,33
20 40,4 2,26 Rha-1 101,5 6,27 brs
21 16,4 1,32.d (7,0) 2 72,3 481brs
22 110,2 - 3 72,2 4,67 dd (9,3, 2,9)
23 37,6 2,21,2,31 4 73,9 4,34 dd (9,4, 9.3)
24 28,3 2,73, 2,89 5 69,4 4,83dq (9,3, 6,4)
25 146,9 - 6 19,2 1,74.d (6,4)

Céc nghién ctru trude day cho thay, saponin 1a hop chit ¢ dic tinh tan huyét manh. Céc hop
chat nay ciing thé hién cac hoat tinh sinh hoc nhu khang khudn, hoat tinh diét nhuy@n thé, hoat
tinh diét con tring va khang thiic an, hoat tinh khang sinh, hoat tinh gay doc té bao va chong khdi
u [13]. Nghién ciru caa Mimaki va cong sw (1999) trén loai D. draco L. thu hai tai Nhat Ban da
phan lap duoc 9 hop chét saponin steroid, trong d6 co 2 hop chat ¢d cau truc héa hoc la (25R)-
spirost-5-en-3p-ol  3-O-{O-a-L-rhamnopyranosyl-(1—2)-p-D-glucopyranoside} va (23S,24S)-
spirosta-5,25(27)-diene-183,33,23,24-tetrol ~ 1-O-{O-(2,3,4-tri-O-acetyl-a-L-rhamnopyranosyl)-
(1-2)-a-L-arabinopyranosyl} 24-O-B-D-fucopyranoside c6 hoat tinh gay doc manh trén dong té
bao ung thu mau HL-60 ¢ nguoi. Tuy nhién, tac gia chua dua ra két luan vé mdi lién h¢ giira cau
trdc hoa hoc va hoat tinh sinh hoc cua cac hop chit nay [9]. Nam 2003, Gonzalez va cdng su tai
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Tay Ban Nha di phan 1ap va xac dinh dugc cau trdc caa 20 hop chét tir loai D. draco L. thu hai
tai Pao Canary. Két qua danh gia hoat tinh sinh hoc ciia 10 hop chét saponin cho thay, hop chat
draconin A (ciu tric hoa hoc la (23S,24S)-spirosta-5,25(27)-diene-1p,3pB,23,24-tetrol-O-{O-
(2,3,4-tri-O-acetyl-a-L-rhamnopyranosyl)-(1—2)-a-L-arabinopyranosyl) va draconin B (cu tric
hoa hoc la (23S,24S)-spirosta-5,25(27)-diene-18,33,23,24-tetrol 1-O-{O-(2,3-di-O-acetyl-a-L-
rhamnopyranosyl)-(1—2)-o-L-arabinopyranosyl} cé hoat tinh chéng ting sinh té bao ung thu
mau HL-60 ¢ ngudi. Nhém tac gia Gonzalez va cong su tiép tuc tién hanh danh gia co ché tac
dong caa 2 hop chat saponin nay 1én chu ky té bao. Két qua cho thay, co ché ma cac hop chit 1
va 2 thé hién cac dac tinh kim ham té bao 1 théng qua viéc gay chét té bao bang qua trinh tu huay,
dugc danh gia bang kinh hién vi huynh quang va su phan manh DNA. Gonzalez va cong su cho
rang chudi  duong  o-L-rhamnopyranosyl)-(1—2)-B-D-glucopyranosyl) hoac a-L-
rhamnopyranosyl)-(1—2)-[a-L-rhamnopyranosyl-(1—>4)]-B-D-glucopyranosyl dinh gan Vao vi tri
carbon-3 cua phan aglycone c6 moi lién hé chat ch& voi hoat tinh gay doc trén dong té bao ung
thu mau HL-60 ¢ nguoi [10]. Cing mbi quan tam dén nghién ciu hoat tinh sinh hoc ciia cac hop
chat phan lap tir loai D. draco L., Heznandez va cong su (2006) tai Ty Ban Nha tiép tuc nghién
ctru danh gia hoat tinh gy doc ciia 2 hop chat, trong d6 c6 1 hop chat saponin phan l1ap dugc tir
loai D. draco L. thu hai tai Dao Canary la icodeside (c4u tric hoéa hoc la 1B,3p,23S,24S5)-3,23-
dihydroxy-1-{[2-O-(2,3,4-tri-O-acetyl-a-L-rhamnopyranosyl)-a-L-
arabinopyranosyl]Joxy}spirosta-5,25(27)-dien-24-yl a-L-arabinopyranoside). Hop chat nay co
hoat tinh gay doc manh trén dong té bao ung thu méu HL-60 ¢ nguoi va dong te bao ung thu biéu
bi A431 ¢ nguoi. Tac gia két luan vé madi lién hé giira hoat tinh sinh hoc va cau tric hda hoc cua
hop chit icodeside khong lién quan dén sy dinh gin b sung cia 1 phan tir duong Ara vao chudi
duong [14]. Tir nhitng dan chieng trén cho thay, loai Phat tai ndi (D. draco L.) 13 ngudn cung cap
cac hop chat saponin c6 hoat tinh sinh hoc manh, dic biét 1a hoat tinh gay doc té bao trén dong té
bao ung thu mau HL-60 va ung thu biéu bi A431 ¢ nguoi. Vi vay, nghién ciru dé xuat can tién
hanh danh gid hoat tinh sinh hoc cua hop chat saponin 26-O-B-D-glucopyranosyl-22-O-
methylfurosta-5,25(27)-diene-13,3p,22a,26-tetrol 1-O-{O- o- L- rhamnopyranosyl (1->2)-0-[B-D-
xylopyranosyl-(1—3)]-o-L-arabinopyranoside} trén mot s6 dong té bao ung thu va tién hanh
danh gia co ché tac dong cua hop chét saponin nay 1én chu ky té bao, nham hoan thién co s¢ dir
liéu vé hop chit hoa hoc va hoat tinh sinh hoc cua loai Phat tai ndi (D. draco L.).

4. Két luan

Hop chat saponin steroid c6 khung furostanol da duoc phan lap tir cao chiét la cua loai Phét
tai ndi (D. draco L.) phan bd tai Viét Nam. Hop chat nay c6 cau trdc hoéa hoc 1a 26-O-p-D-
glucopyranosyl-22-O-methylfurosta-5,25(27)-diene-1p3,3p3,22a,26-tetrol 1-O-{O-a-L-
rhamnopyranosyl-(1—>2)-O-[B-D-xylopyranosyl-(1—3)]-a-L-arabinopyranoside}, trudc do da
duoc phéan lap tir phan than cua loai N. recurvata, thudc chi Nolina, ho Asparagaceae phan bo tai
Nhat Ban. Téng quan vé mot s hop chat saponin phan lap trudc do tir loai Phét tai ndi (D. draco
L.) phan b trén thé gisi ciing nhu hoat tinh sinh hoc cua cac hop chit nay da dwoc ban luan, 1a
co so dé tién hanh nhitng nghién ciru sau hon vé hoat tinh sinh hoc caa hop chat 26-0-p-D-
glucopyranosyl-22-O-methylfurosta-5,25(27)-diene-1p,383,220,26-tetrol 1-0-{O-a-L-
rhamnopyranosyl-(1—2)-O-[B-D-xylopyranosyl-(1—3)]-o-L-arabinopyranoside} phan lap dugc
trong nghién ctru nay, nham hoan thién co s& dir liéu vé hop chat héa hoc va hoat tinh sinh hoc
cua loai Phét tai nui (D. draco L.).
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