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Bai nghién ciiu

Mét s6 hop chat polyphenol dugc phan lap tir nam Ngoc cau
(Balanophora fungosa)

Truong Quéc Thing'2, Lé Thanh Phiic'2, Nguyén Xuan Hai'-%3, Nguyén Binh Minh'-2, L& Hiru Tho'23,
D6 Van Nhat Trudng'%3, Nguyén Thi Thanh Mai'>3, Nguyén Trung Nhan'23-"

TOM TAT

Nam Ngoc cau hay con goila D6 dat, la mét loai thuc vat ky sinh, co tén khoa hoc la Balanophora fun-
gosa thudc ho D6 dat (Balanophoraceae). O nudc ta, loai nay dudc tim thady & cac viing nui clia cac
tinh phia Béc va Tay Nguyén. Loai ndm Ngoc cau dugc sirdung trong cac bai thudc dan gian dé ting
cudng sinh luc, dung dé diéu tri cam mau, ha sét, tri bénh dau bung va dau toan than. Chi cé mot sd
nghién cliu cong bé rang cac hop chat trong loai nay gdbm cac nhom hgp chat triterpenoid va cac
hap chét polyphenol, cling vai cac hoat tinh sinh hoc nhu hoat tinh khang oxy hoa, khang viém va
Uc ché quéa trinh téng hap melanin. Trong nghién clu nay, khao sat thanh phan hoa hoc cao chiét
EtOAc clia toan cay nam Ngoc cau da phan lap dugc 10 hap chét p-hydroxybenzaldehyde (1), acid
p-hydroxybenzoic (2), acid vanillic (3), acid syringic (4), acid cinnamic (5), acid p-coumaric (6), acid
caffeic (7), acid ferulic (8), 4-hydroxy-3-methoxycinnamaldehyde (9) va w-hydroxypropioguaiacone
(10). C4u truc cac hop chat da dugc bién luan bang cach phan tich phé cong hudng tir hat nhan
va so sanh vdi tai liéu tham khado. Nghién cliu nay da bé sung thém co s& dit liéu vé hoa cdu tric
cé4c hop chét tu nhién, dic biét 1a cac hop chat tir ndm Ngoc cdu. Tat ca cac hop chat, ngoai trir
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hop chét 5 - 7, 14 nhing hop chdt mai duge tim théy trong loai ndm Ngoc céu.
Tur khoa: ndm Ngoc cau, cay ky sinh, Balanophora fungosa, Balanophoraceae

MG PAU

Céy ndm Ngoc cu c6 tén khoa hoc la Balanophora
fungosa thudc ho D6 dit (Balanophoraceae) . N4m
Ngoc cdu la thuc vét ¢6 hoa dic biét, séng ky sinh
& trén ré cay khéc, than thodi héa thanh moét ca ¢6
nhiéu dang khéc nhau, thudng gém nhiéu thuy. Ndm
Ngoc cdu moc trong cac riing thudng xanh & do cao
500 - 2.600 m. Cay ky sinh trén ré cta nhiéu loai
cay than gd, ké ca cay than gb va déy leo nhu céc chi
Cissus, Tetrastigmas trong ho Nho va nhiéu ciy ho
Dau?. Trén thé gidi, chi D6 d4t phan bs cht yéu &
cac vung can nhiét déi va nhiét déi va tai Viét Nam
thi loai ciy nay dugc tim thdy tai cic vung nui cua
céc tinh phia Bic va Tay Nguyén®>. Trong dan gian,
nidm Ngoc cdu dugc st dung dé€ lam thu6c bé tinh,
cudng trang, manh gan cét, thudc cdm mau, ha sét,
tri bénh dau bung va dau toan than>*, Hién nay, c6
rdt it nghién ctu vé thanh phan hoa hoc va hoat tinh
sinh hoc ctia ndm Ngoc ciu*®. Cac nghién ctiu cho
théy rang thanh phén héa hoc ctia ndm Ngoc cdu bao
g6m cac nhom hgp chit triterpenoid, polyphenol nhu
phenylpropanoid, butenolide, lignan v.v.. Cac nghién
ctiu vé hoat tinh sinh hoc cting cho thdy ring nim
Ngoc cdu c6 kha ning khang oxy hoa, khang viém va
tc ché qua trinh sinh t6ng hgp melanin do tac dong

clia tia t&f ngoai UV >, Tuy nhién, cic nghién ciiu
vé thanh phan héa hoc cac hgp chét phén lap ti trén
déi tugng ndm Ngoc dugc trong tai nude ta con rat
it. Do d6, nghién ctiu nay béo cédo quy trinh diéu ché
cao chiét, phan l4p va xéc dinh cdu tric hda hoc ctia
10 hop chét tit ndm Ngoc cdu thu hai & LAm Dong dé
b sung vao bo dit liéu co s& vé ciy co Viét Nam.
VAT LIEU VA PHUONG PHAP

Pdi tugng nghién cuu

Mau ndm Ngoc ciu dugc thu hdi tai thanh phé Da Lat,
tinh Ladm Pong vao thang 10 nam 2019. Céc bo phin
ctia ndm Ngoc cdu dugc thu thap tai ciing mot khu vuic
va dugc dinh danh dya trén hinh thai bén ngoai ctia
mau tuoi, dong thdi cin cii vao cc tailiéu mo td hinh
thai thuc vat va sy phan bd ctia loai dé€ xéc dinh loai
khao sat. Mau cay nay dugc dinh danh boi TS. Ding
Lé Anh Tudn, Khoa Sinh hoc - Céng nghé Sinh hoc,
Trudng Pai hoc Khoa hoc Ty nhién, PHQG-HCM.
Mau nim Ngoc cdu sau khi thu héi, dugc phai kho,
xay nho thu dugc 3,8 kg. D 4m ctia mau sau khi phoi
< 10% dugc luu giti & nhiét do ti 4 - 8°C tai BO moén
Héa Dugc, Khoa Héa hoc, Truong Pai hoc Khoa hoc
Tu nhién, PHQG-HCM véi ma luu trd MCE0063.

Trich dan bai bdo nay: Thing T Q, Phic L T, Hai N X, Minh N B, Tho L H, Trudng DV N, MaiN TT, Nhan N T.
Mot sé hop chat polyphenol dugc phan lap tir ndm Ngoc cau (Balanophora fungosa). Sci. Tech. Dev.
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Héa chat va thiét bi

Céc dung mdi n-hexane, chloroform, ethyl acetate,
acetone va methanol tit Trung Qudc v6i d¢ tinh
khiét > 99%. Silica gel pha thudng 60 0,06 - 0,2
um ti Scharlau, Tay Ban Nha. Ban mong silica gel
pha thuong Kieselgel 60F254 40 - 63 pum tii Merck,
buc. Méy ghi ph6 cong hudng ti hat nhan Bruker-
500 MHz tii Bruker, Thai Lan véi dung moéi CDCl3,
CD3COCD3 va CD30D chua chat noi chuan TMS.

Chiét xuat va phan lap

Tu 3,8 kg mau ndm Ngoc cdu, tién hanh xay nho va
chiét Soxhlet 14n lugt véi cdc dung moéi ¢ do phén cuc
tang dan tu n-hexane, EtOAc va MeOH. Dich trich
dugc dem di c6 quay dp suit kém thu dugc cac cao
tho n-hexane (580,0 g), EtOAc (250,0 g) va cao MeOH
(902,38 g). Sac ky ban mong véi cac cao tho, két hgp
v6i kha nang hép thu tia tt ngoai va kha nang hién
hinh bang thudc thi HySO4 20% cho thdy cao EtOAc
tach t6t nhit nén dugc chon dé tiép tuc diéu ché cao
phén doan. Cao EtOAc (250,0 g) dugc tién hanh sic
ky cot silica gel pha thudng v6i hé dung moi giai ly
chloroform : MeOH véi d¢ phan cuc ting dan tii 0 -
100% MeOH. Dung dich ra khoi cot sic ky dugc hiing
béng erlen 1000 mL, ¢6 quay chan khong va tién hanh
sic ky 16p mong cac mau. Duya trén két qua sic ky 16p
moéng gom thanh 21 cao phén doan ky hiéu lan lugt
laA-V.

Tién hanh sdcky cot silica gel pha thudng phin doan F
(1,2 g) v6i hé dung moi gii ly n-hexane:acetone véi 4o
phén cyc ting dan tit 0 — 100% acetone. Tién hanh sic
ky 16p mong cac mau véi thude thit HySO4 20%, dua
trén két qué sic ky gom thanh 7 phan doan gém F1
(11,8 mg), F2 (9,9 mg), F3 (24,2 mg), F4 (58,4 mg), F5
(851,2mg), F6 (94,9 mg) va F7 (182,7 mg). Phan doan
F5 (851,2 mg) dugc tién hanh sic ky cot silica gel pha
thudng v6i dung moi gidi ly n-hexane:acetone véi do
phén cyc tang dén tli 0 - 100% acetone. Sau khi tién
hanh sic ky 16p mong véi thude tht HpSO4 20% thu
dugc 7 phan doan F5.1 (5,5 mg), F5.2 (4,3 mg), F5.3
(290,5 mg), F5.4 (152,5 mg), F5.5 (136,3 mg), F5.6
(83,2 mg) va F5.7 (20,0 mg). Phéan doan F5.6 (83,2
mg) dugc tién hanh sic ky cot silica gel pha thudng vé6i
hé dung méi gidi ly chloroform:acetone véi d6 phan
cyc ting déan ti 0 — 100% acetone. Sau khi tién hanh
séc ky 16p mong véi thudce thit HySO4 20%, dua vao
két qua sic ky gom thanh 2 phin doan F5.6.1 (28,4
mg), F5.6.2 (51,2 mg) va hgp chdt 2 (3,6 mg).

Tién hanh sic ky cot silica gel pha thudng phan
doan H (277,1 mg) v6i hé dung moi giai ly n-
hexane:acetone v6i do phan cyc tang dan tii 0 - 100%
acetone. Tién hanh sic ky 16p mong cic miu vdi

thu6c thit HySO4 20%, dua trén két qua sic ky gom
thanh 5 phan doan gém H1 (26,9 mg), H2 (74,2 mg),
H3 (53,2 mg), H4 (21,9 mg) va H5 (56,9 mg). Phin
doan H3 (53,2 mg) dugc tién hanh sic ky cot silica gel
pha thuong va hé dung méi giai ly n-hexane:acetone
v6i do phan cuc ting dén tit 0 — 100% acetone. Sau
khi tién hanh sic ky 16p mong véi thude thit HySO4
20%, dua trén két qua sic ky gom thanh 2 phan doan
goém H3.1 (26,9 mg) va H3.2 (12,5 mg). Phan doan
H3.2 (12,5 mg) dugc tién hanh sic ky cot silica gel
pha thuong véi dung moi gidi ly chloroform:MeOH
v6i dd phan cuc ting ddn 0 - 100% MeOH. Sau khi
tién hanh sic ky 16p mong diéu ché thu dugc hgp chit
3 (3,4 mg). Phin doan H4 (21,9 mg) dugc tién hanh
roform:MeOH (95:5) thu dugc hop chit 10 (4,9 mg).
Tién hanh sac ky cét silica gel pha thudng phan doan
K (2,4 g) v6i hé dung moi giai ly chloroform:acetone
v6i d6 phan cyc tang dan ti 0 - 20% acetone, cudi
cung 1a MeOH. Tién hanh sac ky 16p mong véi thude
thtit HySO4 20% gom thanh 9 phin doan gém Kl
(42,4 mg), K2 (191,0 mg), K3 (640,1 mg), K4 (635,2
mg), K5 (171,8 mg), K6 (99,5 mg), K7 (153,0 mg), K8
(141,8 mg) va K9 (78,3 mg). Phan doan K3 (640,1 mg)
dugc tién hanh sic ky cot vdi silica gel pha thudng véi
hé dung moi giai ly chloroform:acetone véi d¢ phin
cuc tang dén tli 0 — 20% acetone, cudi cling 1a MeOH.
Tién hanh sic ky 16p mong véi thude thit HySO4 20%
gom thanh 6 phin doan K3.1 (200,1 mg), K3.2 (127,0
mg), K3.3 (64,2 mg), K3.4 (40,6 mg), K3.5 (28,9 mg)
va K3.6 (147,5 mg). Phéan doan K3.2 (127,0 mg)
dugc tién hanh loc tinh thé, hién hinh bang thudc thu
H,S0O4 20% thu dugc hgp chit 7 (3,0 mg).

Phéin doan R (11,4 g) dugc tién hanh sac ky cot sil-
ica gel pha thudng va hé dung moi gidi ly chloro-
form:MeOH véi ti 16 MeOH ting dé4n tit 0 - 100%
thu dugc 13 phén doan gdém R1 (89,1 mg), R2 (41,2
mg), R3 (200,6 mg), R4 (114,3 mg), R5 (75,1 mg), R6
(173,9 mg), R7 (143,4 mg), R8 (235,8 mg), R9 (1,40
g), R10 (860,0 mg), R11 (2,62 g), R12 (888,8 mg) va
R13 (1,84 g). Phan doan R3 (200,6 mg) dugc tién
hanh sic ky cot silica gel pha thudng va hé dung moi
gidi ly chloroform:MeOH véi ti 1¢ MeOH tang din
ti 0 — 50% thu dugc 4 phan doan gém R3.1 (31,6
mg), R3.2 (95,2 mg), R3.3 (52,0 mg), va R3.4 (26,4
mg). Phan doan R3.2 (95,2 mg) dugc tién hanh sic
ky 16p mong silica gel pha thudng giai ly v6i hé dung
moi n-hexane:EtOAc véi ti 1& EtOAc ting dan tii 0 -
100% thu dugc 3 phan doan R3.2.1 (16,7 mg), R3.2.2
(7,0 mg) va R3.2.3 (42,9 mg). Tién hanh sic ky 16p
mong diéu ché phan doan R3.2.1 (16,7 mg) véi hé
dung moi giai ly n-hexane:acetone ti 1¢ 6:4 thu dugc
hgp chdt 8 (10,2 mg) va tiép tuc sic ky 16p mong
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diéu ché phan doan R3.2.2 (7,0 mg) v6i hé dung moi
gidi ly n-hexane:EtOAc ti 1¢ 7:3 thu dugc hgp chat 4
(4,5 mg). Phan doan R4 (114,3 mg) dugc tién hanh
sdc ky cot silica gel pha thudng va hé dung méi giai
ly n-hexane:acetone véi ti 1¢ acetone ting déan tit 0
- 100% thu dugc 3 phin doan gom R4.1 (26,8 mg),
R4.2 (11,7 mg) va R4.3 (53,9 mg). Phén doan R4.1
(26,8 mg) dugc sac ky 16p mong diéu ché v6i hé dung
chit 6 (8,3 mg). Tién hanh sic ky 16p mong diéu ché
phén doan R4.2 (11,7 mg) v6i hé dung maoi gidi ly n-
hexane:acetone ti 1é 6:4 thu dugc hgp chit 1 (4,4 mg).
Phéin doan R7 (143,4 mg) dugc tién hanh sic ky cot
silica gel pha thuong va hé dung méi giai ly chloro-
form:MeOH véi ti ¢ MeOH tang dan tii 0 - 50% thu
dugc 3 phan doan gom R7.1 (1,9 mg), R7.2 (9,6 mg)
vaR7.3 (120,0 mg). Phan doan R7.3 (120,0 mg) dugc
tién hanh sic ky 16p mong silica gel pha thudng giai ly
v6i hé dung moi chloroform:acetone vdi ti 1€ acetone
tang d4n tt 0 - 100% thu dugc hgp chit 5 (5,4 mg).
Tl cac phin doan C, F, H, K, va R cao EtOAc cta
ndm Ngoc cdu da phéan lap dugc 10 hop chit 1a
p-hydroxybenzaldehyde (1), acid p-hydroxybenzoic
(2), acid vanillic (3), acid syringic (4), acid cinnamic
(5), acid p-coumaric (6), acid caffeic (7), acid ferulic
(8), 4-hydroxy-3-methoxycinnamaldehyde (9) va w-
hydroxypropioguaiacone (10) (Hinh 1).

KET QUA VA THAO LUAN

Hop chdt 1 ¢6 dang bot, mau tring, tan t6t trong
dung moi acetone, sic ky 16p mong gidi ly v6i hé dung
moi n-hexane:EtOAc (7:3), hién vét dudi den UV (254
nm) va c6 gid tri Ry = 0,66. Khéi phd phan giai cao
(HRESIMS) cho mii ion gia phan td [M-H]~ m/z
121,0315 ting véi cong thiic phan tt C;HgO; (tri s6
tinh toan cho C7Hs0,~ 13 121,0295). Phd 'H-NMR
cta hgp chit 1 (Bang 1) cho thdy c6 su xuét hién céc
tin hiéu cta 1 proton aldehyde [8y 9,84 (1H; s; H-
7)]; 2 cdp proton thom ghép ortho [8y 7,79 (2H; d; ]
= 8,0 Hz; H-2, H-6)] va [6y 7,00 (2H; d; ] = 8,0 Hz;
H-3, H-5)] tuong ting v6i mot vong benzene mang 2
nhom thé ¢ vi tri para. Phé '3C-NMR ctia hgp chit
1 (Bang 1) cho thdy c6 su xuét hién cic tin hiéu cta
7 carbon, trong d6 c6 1 carbon carbonyl ctia nhém
aldehyde [6c 191,1; C-7]; 1 carbon thom mang oxy-
gen [8¢ 164,1; C-4]; 1 carbon thom mang nhém thé
[6¢ 130,3; C-1]; 4 carbon thom methine [6¢ 132,8;
C-2,C-6]va[d¢ 116,7; C-3, C-5]. Tt céc dit liéu phd
NMR trén cho thdy hgp chit 1 ¢ cdu truc cia mot
hgp chét polyphenol don gidn v6i 1 nhom aldehyde
va 1 nhém hydroxyl. Tién hanh tra ctu tai liéu tham
khao két hgp véi so sanh dit liéu phd cta hgp chit
1 va p-hydroxybenzaldehyde” cho thdy c6 sy tuong

doéng. Vay, ciu trac hgp chat 1 dugc két luan 1a p-
hydroxybenzaldehyde.

Hop chat 2 c¢6 dang bdt, mau tring, tan tét trong
dung moi acetone, sic ky 16p mong gidi ly véi hé
dung moi n-hexane:EtOAc (6:4), hién vét dudi deén
UV (254 nm) va c6 gid tri Ry = 0,56. Khoi phd phéan
giai cao (HRESIMS) cho mii ion gia phan tt [M-H] ~
m/z 137.0234 ting v6i cong thic phan ti C;HgO3 (tri
s6 tinh todn cho CyHsO3~ 1a 137.0244). Phé 'H-
NMR cuia hgp chit 2 (Bang 1) cho théy sy xuét hién
cdc tin hiéu cta 2 cdp proton thom ghép ortho [Sy
7,92 (2H; d; J = 8,0 Hz; H-2, H-6)] va [8y 6,92 2H;
d; J = 8,0 Hz; H-3, H-5)] tuong ung v6i mot vong
benzene mang 2 nhém thé & vi tri para. Phd '3C-
NMR ctia hgp chét 2 (Bang 1) cho thdy su xuét hién
céc tin hiéu ctia 7 carbon, trong d6 cé 1 carbon car-
bonyl ctia nhom acid [¢ 167,6; C-7]; 1 carbon thom
mang oxygen [6¢ 162,6; C-4]; 1 carbon thom mang
nhém thé [§¢ 122,8; C-1]; 4 carbon thom methine
[8¢c 132,8; C-2, C-6] va [8¢ 116,0; C-3, C-5]. Tu
céac di liéu phd NMR trén cho thiy hgp chit 2 c6 cdu
truc ctia mot polyphenol don gian tuong ty hgp chat
1, ngoai trii c6 sy bién mat ctia 1 nhém aldehyde va
thay cho sy xuét hién cta 1 nhom acid. Két hgp tra
ctu tai liéu tham khdo va so sanh dit liéu ph6 NMR
cho thdy hogp chit 2 tuong dong véi hgp chit acid p-
hydroxybenzoics. Vi véy, hgp chét 2 dugc xac nhin
la acid p-hydroxybenzoic.

Hop chit 3 c¢6 dang bot, mau trang, tan tot trong dung
moi acetone, sic ky 16p mong gidi ly v6i hé dung méi
n-hexane:acetone (6:4), hién vét duéi dén UV (254
nm) va c6 gia tri Ry = 0,48. Khéi phé phan giai
cao (HRESIMS) cho miii ion gia phan ti [M-H] ™ m/z
167.0389 ting véi cong thiic phan tii CgHgOy (tri s6
tinh toén cho CgH704~ 13 167.0350). Phé 'H-NMR
cta hgp chit 3 (Bang 1) cho thdy xuit hién cic tin
hiéu ctia 3 proton thom hé ABX [8y 7,56 (1H; d; ] =
2,0 Hz; H-2)], [6y 6,91 (1H; d; ] = 8,0 Hz; H-5)] va
[8y 7,59 (1H; dd; J = 8,0 va 2,0 Hz; H-6)]; cung véi
1 nhém methoxyl [y 3,90 (3H; s; 3-OCH3)]. Phé
13C-NMR ctia hgp chit 3 (Bang 1) cho thay xu4t hién
cac tin hiéu ctia 8 carbon, trong d6 cé 1 carbon car-
bonyl ctia nhém acid [6¢ 167,5; C-7]; 2 carbon thom
mang oxygen [6¢ 148,2; C-3] va [6¢ 152,1; C-4]; 1
carbon thom mang nhém thé [d¢ 123,1; C-1]; 3 car-
bon thom methine [6¢ 113,7; C-2], [6¢ 115,6; C-5]
va [O¢ 124,9; C-6]; 1 carbon methoxyl [6¢ 56,55 3-
OCH3;]. Tt cic dit liéu phd trén cho thdy hop chat 3
ciing ¢6 cdu truc ciia mot polyphenol don gian tuong
ty nhu hgp chét 2, ngoai trii ¢6 su xudt hién cta 1
nhom methoxyl thay cho sy bién mat cta 1 proton
thom. Tra ctiu tai liéu tham khao két hgp véi so sainh
dit liéu phé NMR cho thay dit liéu phd ctia hgp chét
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N =

R3
R4
CHO H H
COOH H H
COOH OCHzH

COOH OCH3z; OCHa3

O oO~NO O

COOH H OH
COOH OH OH
COOH OCH3z OH
CHO OCH3; OH

Hinh 1: Cau tric cac hgp chat dugc phan Iap tir ndm Ngoc cdu

Bang 1: Dir liéu phé 'H-NMR (500 MHz) va '>*C-NMR (125 MHz) ctia hgp chat 1-4

Vi tri

7
3-OCH3

5-OCHj3

¢ Phé do trong dung mo6i CD3COCD3
b Phé do trong dung méi CD30D

Hop chit
1 a

On
(J/Hz)

7,79 d
(8,0)

7,00 d
(8,0)

7,00 d
(8,0)

7,79 d
(8,0)

9,84 s

S¢

130,3

132,8

116,7

164,1

116,7

132,8

191,1

20

On
(J/Hz)

7,92
(8,0)

6,92
(8,0)

6,92
(8,0)

7,92
(8,0)

3¢ 4[)

8¢ Sy 8¢ on
(J/Hz) (J/Hz)

122,8 123,1

132,8 7,56 d 1137 7,33 s
(2,0)

116,0 148,2

162,6 152,1

116,0 6,91 d 1156
(8,0)

132,8 7,59 dd 1249 7,33s
(8,052,0)

167,6 167,5
3,90 s 56,5 3,88s

3,88s

d¢

1222

108,4

148,9

141,7

148,9

108,4

170,2
56,8

56,8
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3 tuong d6ng véi acid vanillic®. Vi vay, d& nghi ciu
trac ctia hgp chét 3 12 acid vanillic.

Hop chit 4 ¢6 dang tinh thé hinh kim, mau trang,
tan tot trong dung moéi methanol, sic ky 16p mong
giai ly voi hé dung moi CHClz:acetone (8:2), hién
vét dudi den UV (254 nm) va c6 gia tri Ry = 0,60.
Khéi phé phéan gidi cao (HRESIMS) cho mii ion
gia phan tit [M-H] ™ m/z 197.0417 ting v6i cong thic
phén tii CoH¢Os (tri s6 tinh toan cho CoHgOs5 ™ 1a
197.0455). Phé 'H-NMR ctia hgp chét 4 (Bang 1) cho
théy su xudt hién cac tin hiéu cta 2 proton thom ghép
meta [8y 7,33 (2H; ; H-2, H-6)] va 2 nhém methoxyl
[85 3,88 (6H; ; 3-OCHj3, 5-OCH3)]. Phé 3C-NMR
cua hgp chit 4 (Bang 1) cho thdy su xudt hién cic tin
hiéu ctia 9 carbon, trong d6 c6 1 carbon carbonyl ctia
nhoém acid [8¢ 170,2; C-7] 3 carbon thom mang oxy-
gen [O¢ 141,7; C-4] va [O¢ 148,9; C-3, C-5] 1 carbon
thom mang nhom thé [§¢ 122,2; C-1] 2 carbon thom
methine [§¢ 108,4; C-2, C-6] 2 carbon methoxyl [§¢
56,8; 3-OCH3, 5-OCH3s]. T cac dii liéu phd trén cho
théy hgp chét 4 ciing 6 cdu tric ctia mét polyphenol
don gian tuong tu nhu hgp chit 3, ngoai trii c6 sy xuét
hién thém 1 nhém methoxyl thay cho sy bién mat ctia
1 proton thom. Tién hanh tra ctiu dii liéu phd ctia hgp
chit 4 va so sanh tai liéu tham khao ctia hgp chit acid
syringic !0 cho théy c6 sy tuong déng. Vi vay, cu triic
cta hop chit 4 dugce xac dinh 14 acid syringic.

Hop chét 5 c6 dang bot, mau tring nga, tan t6t trong
dung moi chloroform, sic ky 16p mong giai ly véi
hé dung moi n-hexane:acetone (6:4), hién vét dudi
dén UV (254 nm) va c6 gia tri Ry = 0,84. Khoi
phd phén giai cao (HRESIMS) cho mii ion gid phan
tl [M+H] " m/z 149.0572 ting véi cong thiic phan td
CoHgO, (tri s6 tinh todn cho CoHoO» 1 13 149.0603).
PhS 'H-NMR ctia hop chét 5 (Bang 2) cho thdy c6
su xudt hién cic tin hiéu ctia 5 proton thom [8y 7,67
(2H; m; H-2, H-6)] va [8y 7,43 (3H; m; H-3, H-4, H-
5)] tuong ting v6i mdt vong benzene mang mot nhom
thé va 2 proton olefin ghép trans [0y 7,70 (1H; d; ] =
16,0 Hz, H-7)] va [8y 6,54 (1H; d; J = 16,0 Hz; H-
8)]. Ph8 3C-NMR ctia hop chit 5 (Bang 2) cho thiy
c6 su xudt hién cac tin hiéu ctia 9 carbon, trong d6 c6
1 carbon carbonyl ctia nhém acid [§¢ 167,9; C-9]; 1
carbon thom mang nhém thé [d¢ 135,5; C-1]; 5 car-
bon thom methine [d¢ 129,0; C-2, C-6], [6¢ 129,8;
C-3,C-5] va [ 131,1; C-4]; 2 carbon olefin methine
[6¢ 145,55 C-7] va [6¢ 119,2; C-8]. Tu céc dit liéu
phé trén cho théy, hop chit 5 ¢é cdu tric ctia khung
phenylpropenoid v6i 1 nhoém acid. Tién hanh tra ctu
tai liéu tham khdo va so sanh di liéu phd ctia hgp chét
5 va hop chit acid cinnamic!! cho thdy cé sy tuong
dong. Vay, ciu truc ctia hgp chit 5 dugc xac dinh 1a
acid cinnamic.

Hop chit 6 c6 dang bot, mau vang nhat, tan t6t trong
dung méi acetone, sic ky 16p mong gidi ly v6i hé dung
moi CHClj:acetone (6:4), hién vét dudi den UV (254
nm) va c6 gid tri Ry = 0,64. Khoi phd phan giai cao
(HRESIMS) cho miii ion gia phan ti [M+H]"m/z
165.0523 ting v6i cong thiic phan ti CoHgO3 (tri s6
tinh toan cho CoHgO3* 13 165.0552). Phé ' H-NMR
ctia hgp chat 6 (Bang 2) xudt hién cdc tin hiéu cta 2
cap proton thom ghép ortho [6y 6,90 (2H; d; ] = 8,0
Hz; H-2, H-6)] va [6y 7,55 (2H; d; ] = 8,0 Hz; H-3,
H-5)] tuong ting v6i vong benzene c6 2 nhém thé & vi
tri para; 2 proton olefin ghép trans [6y 7,62 (1H; d; ]
=16,0 Hz; H-7) va [y 6,34 (1H; d; J = 16,0 Hz; H-
8)]. Phé '3C-NMR ctia hop chit 6 (Bang 2) cho thiy
6 su xudt hién cdc tin hiéu ctia 9 carbon, trong dé c6
1 carbon carbonyl ctia nhém acid [§¢ 168,5; C-9]; 1
carbon thom mang oxygen [J¢ 160,5; C-4]; 4 carbon
thom methine [§¢ 130,9; C-2, C-6] va [6¢ 116,7; C-3,
C-5]; 1 carbon thom mang nhém thé [§¢ 127,1; C-1];
2 carbon olefin methine [8¢ 145,1; C-7] va [6¢ 115,3;
C-8]. Tii c4c dii liéu phS 'H-NMR va 3C-NMR cho
thdy hgp chét 6 ciing c6 céu truc ctia khung phenyl-
propenoid giéng v6i hgp chit 5 nhung c6 su xudt hién
ctia 1 nhém hydroxyl thay cho sy bién mit tin hiéu ctia
1 proton thom. Tién hanh tra ctu tai liéu tham khao
va so sanh dii liéu phé cho thdy cu tric ctia hgp chét
6 c6 su tuong déng v6i hop chét acid p-coumaric 12,
Vi véy, cdu truc cta hgp chit 6 dugc dé nghi la acid
p-coumaric.

Hop chit 7 ¢6 dang tinh thé, mau tring, tan t6t
trong dung moi acetone, sic ky 16p mong gidi ly véi
hé dung moi EtOAc:acetone:H, O (85:15:2 giot), hién
vét dusi den UV (254 nm) va c6 gia tri Ry = 0,80.
Khoi phé phén giai cao (HRESIMS) cho miii ion cong
két natri [M+Na]"m/z 203.0350 tng véi cong thic
phén tii CoHgOy (tri s6 tinh todn cho CoHgO4Na™ 14
203.0320). Phd 'H-NMR ctia hop chit 7 (Bang 2) cho
thdy c6 su xudt hién cac tin hiéu cta 3 proton thom
tuong ung v6i 1 hé ABX [y 7,15 (1H; d; J = 2,0 Hz
H-2)], [8y 6,86 (1H; d; ] = 8,0 Hz H-5)] va [8y 7,03
(1H; dd; J = 8,0 va 2,0 Hz H-6)]; 2 proton olefin ghép
trans [0y 7,53 (1H; d; ] = 16,0 Hz H-7)] va [0y 6,26
(1H; d; ] = 16,0 Hz H-8)]. Phé '3C-NMR cia hop chét
7 (Bang 2) cho thdy su xudt hién cac tin hiéu ctia 9 car-
bon, trong d6 c6 1 carbon carbo yl ciia nhém acid [8¢
167,3 C-9]; 2 carbon thom mang oxygen [J¢ 145,0 C-
3] va [O¢ 147,8 C-4]; 1 carbon thom mang nhom thé
[6c 126,8; C-1] 3 carbon thom methine [ 114,3; C-
2], [6¢ 114,9; C-5] va [8¢ 121,6; C-6]; 2 carbon olefin
methine [ 145,4; C-7] va [O¢ 115,5; C-8]. Tii cic
dit liéu phé ' H-NMR va '3C-NMR cho thdy hop chit
7 cling c6 cdu tric cia khung phenylpropenoid tuong
tu v6i hgp chdt 6 nhung c6 su xudt hién thém 1 nhém
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Bang 2: Dit liéu phé 'H-NMR (500 MHz) va '3C-NMR (125 MHz) ctia hgp chat 5-7

Vi tri Hop chét

54 6“ 7¢

on (J/Hz) dc on (J/Hz) dc on (J/Hz) dc
1 135,5 127,1 126,8
2 7,67 m 129,0 6,90 d (8,0) 130,9 7,15 d (2,0) 114,3
3 7,43 m 129,8 755d(8,0)  116,7 145,0
4 7,43 m 131,1 160,5 147,8
5 7,43 m 129,8 7,55 d (8,0) 116,7 6,86 d (8,0) 114,9
6 7,67 m 129,0 6,90 d (8,0) 130,9 7,03 dd (8,0; 121,6

2,0)

7 7,70 d (16.0) 145,5 7.62d (16.0) 1451 753d(16.0) 1454
8 6,54 d (16.0) 119,2 6,34 d (16.0) 115,3 6,26 d (16.0) 115,5
9 167,9 168,5 167,3

¢ Phé do trong dung mo6i CD3COCD3

hydroxyl thay cho sy bién mét tin hiéu ctia 1 proton
thom. Tu céc tin hiéu phd trén két hgp véi so sanh
v6i 56 liéu NMR ciia hop chit acid caffeic'® cho thdy
¢6 sy tuong dong. Vay, ciu tric hoa hoc ctia hgp chit
7 dugc dé nghi 14 acid caffeic.

Hop chit 8 thu dugc duéi dang bot, mau tring, tan tét
trong dung moi acetone, sic ky 16p mong gidi ly véi hé
dung méi CHCl3:MeOH (9:1), hién vét dudi dén UV
(254 nm) va c6 gia tri Ry = 0,50. Khéi phd phan giai
cao (HRESIMS) cho mii ion gia phan t& [M+H] " m/z
195.0655 tng voi cong thiic phan ti CjoH 9O4 (tri
s6 tinh toan cho C1gH;; 04" 14 195.0657). Phé 'H-
NMR ctia hgp chit 8 (Bang 3) cho thdy c6 su xudt hién
céc tin hiéu ctia 3 proton thom ghép cip hé ABX [0p
7,33 (1H; d; ] = 2,0 Hz H-2)], [8y 6,87 (1H; d; ] =
8,0 Hz; H-5)] va [8y 7,14 (1H; dd; ] = 8,0 va 2,0 Hz;
H-6)]; 2 proton olefin ghép trans [y 7,60 (1H; d; ]
= 16,0 Hz H-7)] va [8y 6,37 (1H; &; ] = 16,0 Hz;
H-8)]; cting véi 1 nhém methoxyl [§5 3,93 (3H, , 3-
OCH3)]. Phé 3C-NMR ctia hgp chét 8 (Bang 3) cho
théy c6 xudt hién cac tin hiéu cta 10 carbon, trong d6
¢6 1 carbon carbonyl ctia nhém acid [(6¢ 168,2; C-
9]; 2 carbon thom mang oxygen [(6¢ 148,8; C-3] va
[(8¢ 150,0; C-4]; 1 carbon thom mang nhém thé [(6¢
127,6; C-1]; 3 carbon thom methine [ 111,4; C-2],
[6c 116,0; C-5] va [6¢ 123,9; C-6]; 2 carbon olefin
methine [6¢ 145,9; C-7] va [6¢ 116,1; C-8]; 1 carbon
methoxyl [0¢ 56,4 (3-OCH3)]. Tu céc dit liéu phd
1D-NMR cho thdy hgp chit 8 ciing cé cdu truc cia
khung phenylpropenoid tuong tu hgp chit 7, ngoai
trit c6 sy xudt hién 1 nhém methoxyl thay cho su bién

mdt 1 nhém hydroxyl. Tién hanh tra ctu di liéu phé
va so sanh vdi tai liéu tham khdo cho théy cdu trac cua
hop chit 8 va acid ferulic'* ¢6 sy tuong déng. Do d6,
hgp chét 8 dugc xac nhan la acid ferulic.

Hop chit 9 c6 dang gel, mau vang, tan tdt trong dung
moi chloroform, sac ky 16p mong gidi ly véi hé dung
moi n-hexane:acetone (7:3), hién vét dudi den UV
(254 nm) va c6 gid tri Ry = 0,49. Khéi phd phan gidi
cao (HRESIMS) cho mili ion cong két natri [M+Na]*
m/z 201.0533 ting v6i cong thiic phan ti CjoH003
(tri s6 tinh toan cho C1oH;oO3Na™ 13 201.0528). Phé
"H-NMR ctia hop chit 9 (Bang 3) cho théy c6 su xuét
hién céc tin hiéu ctia 1 proton aldehyde [d g 9,66 (1H;
d; ] =7,7Hz; H-9)]; 3 proton thom tiong ting v6i 1 hé
ABX [8y 7,07 (1H; d; ] = 2,0 Hz H-2)], [8 6,96 (1H;
d; J = 8,0 Hz; H-5)] va [8 7,12 (1H; dd; ] = 8,0 va 2,0
Hz; H-6)] 2 proton olefin ghép trans [§y 7,40 (1H; d;
J = 16,0 Hz; H-7)] va [8 6,60 (1H; dd; J =16,0 va 7,7
Hz; H-8)]; 1 nhém methoxyl [§ g 3,95 (3H 3-OCH3)];
cung v6i 1 nhém hydroxyl [y 5,98 (1H 4-OH)]. Phé
I3C-NMR cta hgp chédt 9 (Bang 3) cho thdy su xuit
hién céc tin hiéu ctia 10 carbon, trong d6 c6 1 carbon
carbonyl ctia nhém aldehyde [§¢ 193,7 C-9]; 2 carbon
thom mang oxygen [6¢ 149,1 C-3] va [O¢ 147,1 C-4];
1 carbon thom mang nhém thé [§¢ 126,9 C-1], 3 car-
bon thom methine [6¢ 109,7 C-2], [6¢ 115,1 C-5] va
[6¢ 124,2 C-6]; 2 carbon olefin methine [¢ 153,1 C-
7] va [6¢ 126,6; C-8]; cung v6i 1 nhém methoxyl [§¢
56,2 3-OCH3]. T céc dit liéu phé trén cho thdy hop
chét 9 ciing c6 cu truc ctia khung phenylpropenoid
tuong tu nhu hgp chit 8, ngoai trii ¢6 sy xudt hién
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Bang 3: Dit liéu phé 'H-NMR (500 MHz) va '3C-NMR (125 MHz) ctia hgp chat 8-10

Vi tri Hop chét

8¢ 9 104

on (J/Hz) dc on (J/Hz) dc Sn (J/Hz) dc
1 127,6 126,9 130,7
2 7,33 d (2,0) 1114 7,07 d (2,0) 109,7 7,56 d (2,0) 111,7
3 148,8 149,1 152,5
4 150,0 147,1 148,4
5 6,87 d (8,0) 116,0 6,96 d (8,0) 115,1 6,91 d (8,0) 115,4
6 7,14 dd (8,0; 123,9 7,12 dd (8,0; 124,2 7,59 dd (8,0; 124,0

2,0) 2,0) 2,0)
7 7,60d (16.0) 1459 740d (16.0)  153,1 198,2
8 6,37 d (16.0) 116,1 6,60dd (16,0;  126,6 3,14t (6,5) 41,6

7,7)

9 168,2 9,66 d (7,7) 193,7 3,91t (6,5) 58,7
3-OCH3 3,93 s 56,4 3,95s 56,2 391s 56,5
4-OH 598s

¢ Phé do trong dung mo6i CD3COCD3
b Phé do trong dung méi CDCl3

1 nhém aldehyde thay cho sy bién mét 1 nhém acid.
Tra ctiu tai liéu tham khéo va so sanh di liéu phd
cta hgp chit 9 cho thdy co su tuong déng véi hop
chat 4-hydroxy-3-methoxycinnamaldehyde . Vi
vay, dé nghi cdu truc ctia hgp chat 9 la 4-hydroxy-3-
methoxycinnamaldehyde.

Hop chdt 10 ¢ dang gel, mau nau vang, tan tét trong
dung moi acetone, sic ky 16p mong gidi ly v6i hé dung
moi n-hexane:EtOAc (6:4), hién vét duGi den UV (254
nm) va c6 gid tri Ry = 0,62. Khéi phd phéan giai cao
(HRESIMS) cho miii ion cong két natri [M+Na] ™ m/z
219.0645 ting véi cong thiic phan ti C1oH 204 (tri s6
tinh toan cho CjoH204Na™ 13 219.0633). Ph§ 'H-
NMR ctia hgp chit 10 (Bang 3) cho thdy cé su xuit
hién cac tin hiéu cta 3 proton thom tuong ting véi 1
hé ABX [8y 7,56 (1H; d; J = 2,0 Hz H-2)], [8y 6,91
(1H; d; J = 8,0 Hz; H-5)] va [8 7,59 (1H; dd; ] = 8,0
va 2,0 Hz; H-6)]; 1 nhém oxymethylene [0y 3,91 (2H;
t; ] = 6,5 Hz; H-9)]; 1 nhém methylene [§ 3,14 (2H;
t; J = 6,5 Hz; H-8)] 1 nhom methoxyl [§y 3,91 (3H
3-OCHj3)]. Ph8 '3C-NMR ctia hop chit 10 (Bang 3)
cho théy sy xudt hién cac tin hiéu ctia 10 carbon,
trong d6 c6 1 carbon carbonyl cia nhém ketone [d¢
198,2 C-7]; 2 carbon thom mang oxygen [6¢ 152,5
C-3] va [0¢ 148,4 C-4]; 1 carbon thom mang nhém
thé [6¢ 130,7 C-1] 3 carbon thom methine [6¢ 111,7
C-2], [6¢ 115,4 C-5] va [6¢ 124,0 C-6]; 1 carbon

oxymethylene [§¢ 58,7; C-9]; 1 carbon methylene [d¢
41,6; C-8]; cung v6i 1 nhom methoxyl [d¢ 56,5 3-
OCHj3]. Tu céc dit liéu phé 'H-NMR va 3C-NMR
cho thdy hgp chat 10 ¢ cu tric ctia khung phenyl-
propanoid véi 1 nhém ketone, 1 nhém hydroxyl va 1
nhém methoxyl. Tién hanh tra ctiu tailiéu tham khao
két hop véi so sanh dit liéu phd ctia hgp chét 10 va
®-hydroxypropioguaiacone !¢ cho théy cé sy tuong
dong. Vi vy, ciu truc ctia hgp chat 10 dugc dé nghi
la @-hydroxypropioguaiacone.

KET LUAN

Bang ky thuat sic ky cot trén silica gel pha thudng két
hop véi sdc ky ban mong diéu ché pha thudng véi cac
hé dung moi giai ly khac nhau, nghién cttu da phin
lap dugc 10 hgp chét tinh khiét ti phan doan cao
EtOAc ctia ndm Ngoc cdu. Trén co s& dii liéu phé cong
hudng ti hat nhan két hgp véi so sanh tai liéu tham
khdo, cdu tric cua cac hgp chit nay dugc xac dinh 1a
p-hydroxybenzaldehyde (1), acid p-hydroxybenzoic
(2), acid vanillic (3), acid syringic (4), acid cinnamic
(5), acid p-coumaric (6), acid caffeic (7), acid ferulic
(8), 4-hydroxy-3-methoxycinnamaldehyde (9) va w-
hydroxypropioguaiacone (10). Py la bao cdo dau
tién vé€ sy hién dién ctia cac hgp chit trong loai nay,
ngoai trit 3 hop chit 5 - 7.
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TMS: Chét néi chudn tetramethylsilane
'H-NMR: Ph§ cong hudng tit hat nhan cta 'H
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Some polyphenolic compounds isolated from the whole plant
Balanophora fungosa

Thang Quoc Truong'-2, Phuc Thanh Le'2, Hai Xuan Nguyen'-%3, Minh Binh Nguyen'?, Tho Huu Le%3,
Truong Nhat Van Do'?3, Mai Thanh Thi Nguyen'?3, Nhan Trung Nguyen'-%3"*

ABSTRACT

Balanophora fungosa, commonly known as "Ngoc cdu" or "D6 dat" in Vietnamese, is a parasitic plant
belonging to the Balanophoraceae family. This plant was found in mountainous regions of the
Northern and Central Highlands provinces in Vietnam. Traditionally, B. fungosa has been utilized in
folk medicine, mainly for the enhancement of vitality, hemorrhage treatment, fever reduction, ab-
dominal pain alleviation, and general body pain relief. There are few studies that reported the pres-
ence of bioactive compounds in this species, including triterpenoid and polyphenolic compounds,
and their biological activities were antioxidant, anti-inflammatory, and melanin synthesis inhibition.
In this research, the chemical composition of the EtOAc extract of B. fungosa was investigated, lead-
ing to the isolation of 10 compounds comprising p-hydroxybenzaldehyde (1), p-hydroxybenzoic
acid (2), vanillic acid (3), syringic acid (4), cinnamic acid (5), p-coumaric acid (6), caffeic acid (7), fer-
ulic acid (8), 4-hydroxy-3-methoxycinnamaldehyde (9), and w-hydroxypropioguaiacone (10). The
structural compounds had been elucidated using nuclear magnetic resonance spectroscopy and
comparison with previous references. This study contributes to the database of natural compound
structures, particularly those constituents isolated from B. fungosa. All compounds, except for 5 - 7,
are new ones found in the whole plant of B. fungosa now.
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