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Abstract

Balanophora laxiflora Hemsley has been used in Vietnamese folk medicine for clearing away heat and toxic,
neutralizing the effect of alcoholic drinks, and as a tonic for the treatment of hemorrhoids, stomachache and
hemoptysis. Phytochemical investigation of the nonpolar solvent extracts of Balanophora laxiflora led to the isolation
of fatty substance 1-hexacosanoylglycerol (1), daucosterol (2), methyl gallate (3), three cinnamic acid analogues:
4-hydroxy-3-methoxycinnamaldehyde (4), methyl 4-hydroxy cinnamate (5), and methyl caffeate (6). Their chemical
structures were confirmed by spectroscopic methods including IR, MS, 1D, 2D NMR and compared to previous

reported spectral data values.
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1. MO DPAU

Cay ngoc cau (Balanophora laxiflora Hemsley)
hay con duoc goi la nam toa duong, cdy cu chd, cay
do dat, hoa tuyét son, pi lin. Trong y hoc déan gian,
ngoc cau duoc sur dung dé tang cuong sinh ly, bd
than trang duong, ich tinh huyét, manh tinh duc, b
ty vi, nhuan trang, théng tiéu. Chu tri yéu sinh ly,
liét dwong, lanh cam, dau lung, moi goi, bleng an [1-
3]. Vé thanh phan héa hoc trong cay Ngoc cau ngudi
ta phat hién cac chat béo, dan xuat axit cinnamic,
tannin, lignan, glycosid,... [4-6].

Theo nhitng nghién ciu hién dai, ngoc cau chira
mot s6 hop chat c6 kha nang chdng oxi hoa, uc ché
HIV, ha duong huyét, kha ning gay doc té bao mot
s6 dong ung thu [7-9]. Bai nay s& thong béo viéc
phan lap, xac dinh thanh phan hda hoc tir can chiét
n-hexan, etyl axetat cua cay Ngoc cau thu tai Tuyén
Quang.

2. THUC NGHIEM
2.1. Hoa chét va thiét bi

- Séc ky 16p mong (TLC) duoc thuc hién trén
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ban mong trang san DC-Alufolien 60 Fys, (Merck-
Puc). Phat hién chat bang dén tir ngoai ¢ hai budc
s6ng 254 va 368 nm, thudc thir axit sunfuric (H,SO,
+ metanol + vanilin) hoic dung dich Ce,SO,, sy &
nhiét d6 > 100 °C cho dén khi hi¢n mau.

- Sic ky cot (CC) duoc tién hanh véi chat hap
phu pha thuong (Silica gel 60-160 va 240-430 mesh,
Merck).

Phé IR (KBr) dugc ghi trén may IMPACT 410.

- Biém chay duoc do trén may Electrothermal IA-
9200 (Anh).

- Ph khéi lugng phan giai cao HR-ESI-MS do
trén may phé khéi FT-ICR/MS.

- Pho cong huong tir hat nhan (NMR) dugc do
trén may Bruker AM500 FT-NMR Spectrometer.

Phé MS, NMR do tai Vién Héa hoc, Vién Han
lam Khoa hoc va Céng nghé Viét Nam.

2.2. Mau thuc vat

Ngoc cau (17 kg toan cay twoi) duoc thu hai
thang 12/2014 tai vung nui Na Hang — Tuyén
Quang. Tén khoa hoc la Balanophora
laxiflora Hemsley duoc PGS.TS. B6 Hiru Thu, Vién
Sinh thai va Tai nguyén Sinh vat xac dinh. Tiéu ban
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(BL-VH14) dugc gitr tai Vién Héa hoc, Vién Han
Iam Khoa hoc va Cong ngh¢ Viét Nam.

2.3. Chiét va phan lap cac chat

Mau Ngoc cau say khd (6,0 kg), nghién nho
ngam chiét véi MeOH (5 lan) trong thiét bi siéu am,
& nhiét do phong, cat loai dung méi dudi ap suat
giam thu duoc 1,8 kg can thd MeOH. Can nay duoc
hoa vao 1 lit nuwéc cat va tién hanh chiét phan b lan
luot véi n-hexan, diclometan, etyl axetat sau d6 c6
kho dich cai va hoa tan lai bang metanol thu duoc
céc can chiét twong ng: can n-hexan (ky hiéu la
BLH, 800g), can diclometan (BLD, 41 g), can etyl
axetat (BLE, 194 g) va can metanol (BLM, 665 g).
Cac can n-hexan, diclometan, etyl acetat dugc phan
tach trén cot silicagel véi hé dung mdi rira giai nhu
sau: can BLH vai hé n-hexan-etyl acetat c6 d6 phéan
cuc tang dan, can BLD la (CHCI3:MeOH) c6 do
phan cuc ting dan (100:0—1:1); cin BLE sir dung
hé¢ dung mbdi roa giai (EtOAc:MeOH:H,O) =
(80:20:2), (75:20:2), (70:20:2), ... (40:20:2) dé thu
cac phan doan. Sau khi tinh ché bang chay lai cot
silica gel pha thuong lap lai hoac két tinh lai tir cac
phan doan thu duoc cac hop chat sach, ky hiéu a:
BLH-74 (115 mg); BLE-7 (89 mg); BLE-9 (63 mg);
BLD-20 (40 mg); BLD-34 (53 mg); BLD-56 (210
mg),

Hop chit 1 (BLH-74): 1-Hexacosanoylglycerol

Chat bét tring (115 mg), nhiét 6 nong chay 98-
101 °C. FT-IR vpma (cm™): 3391 (rong, OH); 2935:
1714; 1695 (C=0); 1282-1078 (C-O-C). 'H-NMR
(500 MHz, CDCI; ¢ ppm): 0,88 (3H; t; 7,0 Hz; H-
26%), 1,26-1,30 (br, cic CH, phan axit béo); 1,62 (m,
CH,); 2,35 (2H, t, 7,5 Hz, H-2°); 3,95/4,04 (2H, dd,
6,5 Hz/4,5 Hz; H-3); 4,11/4,14 (2H, dd, 6,5 Hz/5,0
Hz, H-1); 4,31 (1H, m, H-2). ®C-NMR (125 MHz,
CDCly); o (ppm): 14,1 (C-26); 25,2 (C-25); 28,1-
28,8 (cac CH,); 32,3 (C-24°); 33,4 (C-27); 65,1
(C-3); 70,3 (C-2) ; 65,3 (C-1) ; 173,8 (C-1").

Hop chit 2 (BLE-7): Daucosterol

Chat bét tring (89 mg), diém néng chay 287-
289 °C. FT-IR vmax (cm™): 3390 (rong, OH); 2934;
1644; 1461; 1373; 1073; 1026. EI-MS (m/z): 396
[M-CgH1,06]". 'H-NMR (500 MHz, DMSO-dg); &
(ppm): 3,50 (1H; m; H-3); 5,26 (1H, dd, 5,0 va 2,0
Hz, H-6); 1,01 (3H; s; H-18); 0,91 (3H; d; 6,6 Hz,
H-21); 0,83 (3H; d; 7,1 Hz; H-26); 0,80 (3H; d; 6,6
Hz; H-27); 0,81 (3H; t; 7,0 Hz, H-29); 0,67 (3H; s;
H-19). Phan duong: 4,23 (1H; d; 8,0 Hz; H-17); 3,40
(1H, m, H-2); 3,70 (1H, m, H-3); 3,19 (1H, m, H-4);
3,67 (1H, m, H-5); 3,90 (1H, dd, 12,5; 1,5 Hz; H-
6°a); 3,87 (1H, dd, 12,5; 5 Hz; H-6’b). *C-NMR
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(125MHz, DMSO-ds); & (ppm): Phan genin: 36,3
(C-1); 27,9 (C-2); 76,8 (C-3); 38,4 (C-4); 140,6 (C-
5): 121,3 (C-6); 31,7 (C-7); 31,5 (C-8); 50,7 (C-9);
35,6 (C-10); 21,0 (C-11); 36,9 (C-12); 45,2 (C-13);
56,3 (C-14); 23,9 (C-15); 29,4 (C-16); 55,5 (C-17);
11, 9 (C-18); 19,8 (C-19); 33,4 (C-20); 19,6 (C-21);
31,5 (C-22); 28,8 (C-23); 49,7 (C-24); 25,5 (C-25);
19,0 (C-26); 20,7 (C-27); 22,7 (C-28); 12,2 (C-29);
Phan duong: 100,9 (C-1'); 77,1 (C-3); 76,8 (C-5);
73,6 (C-2); 70,2 (C-4"); 61,2 (C-6).

Hop chit 3 (BLE-9): Metyl gallat

Dang bot mau tring vé dinh hinh. FT-IR Vi
(cm™) 3396 (rong, OH); 2935 (C-H no); 1713
(C=0); 1281-1076 (C-O-C). ESI-MS: m/z: 185,15
[M + H]*. 'H-NMR (500 MHz, CDCl; § ppm):
'H-NMR (500 MHz, CD;0D ¢ ppm): 7,06 (2H; s;
H-2,6); 3,83 (3H; s; OCHs). *C-NMR (125 MHz,
CD30D); 6 (ppm): 121,5 (C-1); 110,1 (C-2,6); 146,5
(C-3,5); 139,8 (C-4); 169,0 (C-7).

Hop chit 4 (BLD-20): 4-Hydroxy-3-
methoxycinnamandehid

Dang tinh thé hinh kim tir dich diclometan (30
mQ). FT-IR vima (cm™) 3397 (rong, OH); 2937-2878;
1708; (C=0); ESI-MS: m/z: 179,15 [M+H]".
'H-NMR (500 MHz, CDCl; § ppm): 7,07 (1H; d; 2,0
Hz; H-2); 6,96 (1H; d; 8 Hz; H-5); 7,12 (1H; dd, 8,0;
2,0 Hz; H-6); 6,60 (1H; dd; 7,5; 16,0 Hz; H-8); 7,40
(1H; d; 16 Hz; H-7); 9,67 (1H; d; 7,5 Hz; H-9); 3,94
(1H; s; 3-OCHs). *C-NMR (125 MHz, CDCls); §
(ppm): 56,0 (OCH3); 126,6 (C-1); 109,5 (C-2); 149,0
(C-3); 147,0 (C-4); 115,0 (C-5); 124,0 (C-6), 153,2
(C-7); 126,3 (C-8); 193,7 (C-9).

Hop chit 5 (BLD-34): Metyl 4-hydroxy
cinnamate

Dang tinh thé hinh lap phuong tir dich
diclometan (41 mg). FT-IR vma (cm™) 3401 (rong,
OH); 2933; 1704; (C=0); 1284-1072 (C-O-C). ESI-
MS: m/z: 179,21 [M+H]". *H-NMR (500 MHz,
CDCl; ¢ ppm): 7,43 (2H; d; 8,5 Hz; H-2/H-6); 6,85
(2H; d; 8,5 Hz; H-3/H-5); 7,64(1H; d; 16,0 Hz;
H-7); 6,30 (1H, d, 16,0 Hz, H-8); 3,80 (3H; s;
OCHs). ®C-NMR (125 MHz, CDCls); & (ppm):
51,60 (OCHg); 126,7 (C-1); 130,0 (C-2/C-6); 116,0
(C-3/C-5); 158,5 (C-4), 144,8 (C-7); 114,8 (C-8);
168,0 (C-9).

Hop chit 6 (BLD-56): Metyl caffeate

Dang tinh thé hinh lyc gi4c tir diclometan (203
mQ). FT-IR vima (cm™) 3398-2531 (rong, OH); 2931;
1718 (C=0). ESI-MS: m/z: 195,20 [M + HJ*. 'H-
NMR (500 MHz, CDCl; ¢ ppm): 7,06 (1H; d; 2,0
Hz; H-2); 6,83 (1H; d; 8,0 Hz; H-5); 6,94 (1H; dd,;
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2,0; 8,0 Hz; H-6); 7,57 (1H; d; 16,0 Hz; H-7); 6,23
(1H; d; 16,0 Hz; H-8); 3,80 (3H; s; OCHs). *C-
NMR (125 MHz, CDClz); ¢ (ppm): 51,56 (OCHj);
126,8 (C-1); 113,9 (C-2); 145,4 (C-3); 147,2 (C-4);
115,1 (C-5); 122,0 (C-6); 144,6 (C-7); 114,4 (C-8);
168,3 (C-9).

3. KET QUA VA THAO LUAN

Hop chét 1 thu duoc tir dich n-hexan. Cong thtic
phan tir cia 1 la CyHss04 duge xac dinh qua pic ion
tai m/z 471,76 [M+H]" & phd khéi ESI-MS két hop
véi dir ligu phd *H- va *C-DEPT. Quan sat va phan
tich téng thé céc phd 1D va 2D NMR cua chit 1 ¢6
thé khang dinh n6 1a 1 din xuat glycerol véi mot
nhém thé & vi tri C-1. CAc tin hiéu carbinol & du/dc:
3,58/3,68 (2H, dd, 5,5 Hz/4,0 Hz; H,-3)/65,1 (C-3);
4,13/4,22 (2H, dd, 6,5 Hz/5,5 Hz; H,-1)/65,3 (C-1);
3,93 (1H, m, 1H-2)/70,3 (C-2), goi y cho thay day 1a
mot dan xuat glycerol.Nhém thé & C-1 cua glycerol
la gdc axit gdm 1 axit béo. Phan tich cac phé 'H-,
3¢, DEPT, HSQC va HMBC NMR cua 1 c6 thé
khing dinh phan axit dugc xac dinh la axit
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Thanh phan héa hoc cia cay Ngoc cdu. Phan 1.

hexacosanoic trén co s¢ cong thic phan tir cua 1
duoc loai di phan glycerol va két hop phan tich phé
1D, 2D-NMR. Theo d6, nhém cacbonyl xuét hién &
dc 173,6; tin hiéu triplet & dy 0,88 (3H, t, J = 7 Hz,
¢ 14,1) cho thay mach nhanh c6 nhém metyl ¢ dau
mach; cac nhém metylen CH, con lai niam trong
khoang dc 30,1-32,2. Bé xac dinh vi tri lién két cua
axit véi glycerol dua trén cac twong tac xa HMBC
caa cac proton H-1 véi nhém cacbonyl cua axit. Cac
tuong tac xa chinh quan sat duoc trong chit 1 xem
hinh 1. Trén co s cac phan tich sé liéu phé cua 1
nhu trén va so sanh véi phd dan xuit cua
hexacosanoyl [9], c6 thé khing dinh ciu tric chit 1
la  1-hexacosanoylglycerol  (glycerol  1-hexa-
cosanoat).

Hop chat 2 (BLE-7) thu duoc tir dich etyl axetat,
diém chay cua hdn hop BLE-7 véi daucosterol
chuan cho diém chay khong thay do6i va so sanh cac
di liu phé cua nd véi phé *H-, *C-NMR cua hop
chat p-sitosteryl 3-0-p-D-glucopyranosid

(daucosterol) cho do trung khép phu hop [10]. Do
vay, hop chat 2 dugc xac dinh la daucosterol
(hinh 1).
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Hinh 1: Cau tric héa hoc va tuong tac HMBC (H—C) chinh cua cac hop chat 1, 3-6

Hop chét 3 (BLE-9) thu duoc tir dich etyl axetat.
Ph6 FT-IR cho biét thém cac dao dong dic trung cta
nhém OH & vma 3396 cm™ (rong, ti), va nhom
cachonyl vma 1713 cm™ (C=0) va 2935 (C-H no);
1281-1076 (C-O-C). Két hop sé lieu phé *H-, °C-
DEPT va pic gia phan ta m/z 185,15 [M+H]" & pho
ESI-MS, da xac dinh dugc cong thic phén tir cua 3
la CgHgOs. Phd 'H-NMR cua 3 (do trong CD;0D)
kha don gian, chi c6 mot tin hiéu singlet ctaa proton
thom & 047,06 (2H; s; H-2/6) va tin hiéu con lai la
cia nhom metoxy (3 3,83, 3H, s, OCHs). Pho
C-NMR cho 4 tin hi¢u caa cacbon thom & dc 121,5
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(C-1); 110,1 (C-2/C-6); 146,5 (C-3/C-5); 139,8 (C-
4) va 1 tin hiéu cua cacbon cacbonyl ¢ 169,0 (C-7).
Két hop s6 liéu phé cd thé dy doan chat 3 12 mot dan
Xuit cua axit gallic. Phd HMBC cho twong tac cua
nhém methoxy véi  véi nhom  cacbonyl
(813,83—8¢169,0) (hinh 1), cho phép xac dinh duoc
cau tric cua 3 1a metyl este cia axit gallic (metyl
gallat).

Cac hop chat 4, 5 va 6 duoc tach ra tir can chiét
diclometan. Ph6 *H-NMR cua ba hop chat nay c6
diém chung 1a déu c6 mot cap doublet voi hing sb
tuong tac J = 16 Hz, cho thay phan ta c6 mot nbi doi
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c6 cau hinh trans. Phé *C-NMR déu cé tin hiéu caa
10 cacbon trong d6 ¢6 mot nhom cacbonyl va mot
nhoém metoxy, goi ¥ rang ching la cac dan xuat cua
axit trans-cinnamic.

Ph6 ESI-MS cua 4 cho pic ion gia phan ti & m/z
179,15 [M+H]*, két hop véi sb lieu phd *H-, °C-
NMR va DEPT, xac dinh dugc céng thic phan tu la
C1oH100s. Phan tich sb liéu phé H-, *C-NMR va
HSQC cho thiy trong phan tir 4 ¢6 8 tin hiéu cachon
olefin & 6C/H: 126,6 (C-1); 109,5/7,07 (C-2); 149,0
(C-3); 147,0 (C-4); 115,0/6,96 (C-5); 124,0/7,12
(C-6); 153,2/7,40 (C-7); 126,3/6,60 (C-8) va mot
nhém cacbonyl thuoc nhdm andehid xuat hién ¢ o
193,7/9,67 (C-9). Phd FT-IR vye (cm™) khing dinh
thém céc nhom chic qua cac dinh hap thu & v*nax
3397 (rong, OH); 2937-2878 (C-H); 1708; (C=0).
Trén co s cac phan tich trén két hop vai so séanh céac
dir liéu cua 4-hydroxy-3-metoxycinnamandehid, da
x4c dinh dugc hop chat 4 chinh 1a 4-hydroxy-3-
methoxycinnamandehid (coniferaldehyde) [8].

Bang cach phan tich s liéu pho tuong tu nhu
dbi vai chat 4 va so sanh véi s6 lidu phd da cong b,
chat 5 (BLD-34) va 6 (BLD-56) duoc xac dinh lan
lugt 1a metyl 4-hydroxy cinnamat va metyl caffeat
[7-9].

4. KET LUAN

Bing phuong phap sac ky cot 1ap lai da phan 1ap
dugc 6 hop chat tir cac phan doan n-hexan, etyl
acetat va diclometan cua cdy Ngoc cau
(Balanophora laxiflora). Két hop cac phuong phap
phd hong ngoai, phd khéi lugng, phd cong huong tir
hat nhan mat chiéu, hai chiéu, va so sanh dit liéu phd
ctia chdng véi tai lidu da dugc cong b, da xac dinh
dugc ciu tric héa hoc cua ching la 1-hexaco-
sanoylglycerol (1), daucosterol (2); metyl gallate (3),
4-hydroxy-3-methoxycinnamaldehyd (4), metyl 4-
hydroxy cinnamat (5) va metyl caffeate (6). Pay la
lan dau tién cac hop chat nay duoc phan lap tir loai
Ngoc cau ¢ Viét Nam [11].

L&i cam on. Nghién cizu nay duwoc hé tro kinh phi tir
dé tai co sé Vién Hoéa hoc, mé sé VHH.2016.2.7.

Lién hé: Nguyén Quyét Tién
Vién Héa hoc
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