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TOM TAT

Tu qua difa dai (Pandanus tectorius), hai hop chat lignan va hai dan xuat benzoate la matairesinol (1), arctigenin (2), methyl 4-hydroxybenzoate (3) va
methyl syringate (4) da dugc phan lap. Cac hgp cht dugc phan Iap bang cac phuong phap sac ky c6t truyén thdng két hgp véi phuong phap diéu ché hién dai
trén hé thong sac ky long hiéu nang cao. (au tric cia cac hgp chat dugc xdc dinh dua trén cic dif liéu pho cdng hudng tir hat nhan (NMR) va khdi pho (MS). Két
qua clia nghién ctiu nay gép phan lam rg hon vé thanh phan hoa hoc clia loai dia dai, lam co s6 cho nhiing nghién ctiu chuyén sau hon vé hoat tinh sinh hoc va
(ing dung clia qua difa dai trong linh vuc y dugc, thuc pham.

Tit khéa: Dita dai, matairesinol, arctigenin, lignan, phenolic.

ABSTRACT

From the fruit of Pandanus tectorius, two lignan compounds and two benzoate derivatives - matairesinol (1), arctigenin (2), methyl 4-hydroxybenzoate (3),
and methyl syringate (4) were isolated. The compounds were separated using traditional column chromatography methods combined with modern preparative
technigues on a high-performance liquid chromatography (HPLC) system. Their structures were determined based on nuclear magnetic resonance (NMR) and
mass spectrometry (MS) data. The results of this study contribute to a better understanding of the chemical composition of Pandanus tectorius, providing a
foundation for further in-depth research on its biological activities and potential applications in pharmaceuticals and food industries.
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1. GIGI THIEU

Dua dai (Pandanus tectorius Parkinson ex Du Roi) la mot
loai thuc vat phé bién tai cac khu vuc riing nhiét déi, rimg
ngap man va vung dat ven bién, phan bé rong rai tir Nam
A dén cac dao thudc Thai Binh Duong [1]. G Viét Nam, loai
cay nay thudng xuat hién tai nhiéu dia phuang, ti trung du
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va mién nui phia Bac dén vung duyén hai Khanh Hoa [2].
Trong y hoc dan gian, ré cay dua dai dugc st dung dé tri
cac bénh nhu phu thang, ti€u buét, tiéu rat, séi than hoac
dung ngoai dé chiia gay xuong, tri 10i [3, 4]. L4 cla cdy ¢
vi ngot, tinh mét, giup giai nhiét va thudng dugc dung dé
chita cdm, s6t. Ngoai ra, dot non cling dugc ghi nhan c6 tac
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dung ho trg diéu tri séi than va kinh phong & tré em [2-4].
Vé mat héa hoc, cac nghién clu quéc té da xac dinh nhiéu
nhém hgp chat trong P. tectorius, bao gém flavonoid,
lignan, coumarin, va cac dan xuat ctia axit benzoic [5-7].
Mot s6 nghién ctu vé thanh phan héa hoc cla la va qua
cay dua dai da phat hién mot sé hop chat lignan nhu
pinoresinol, syringaresinol, medioresinol, lyoniresinol va
balanophonin [5, 7] hodc mét s6 flavonoid nhu tangeretin,
sakranetin, chrysin, naringenin [8]. Cac thanh phan hoa hoc
tU cay dra dai da thé hién mét sé hoat tinh sinh hoc dang
chiy nhu chéng oxi hod, khang viém, gay déc té bao ung
thu...

Trong nghién ctu hién tai, ching téi trinh bay két qua
phan lap va xac dinh cdu trdc cia bon hgp chat phenolic
bao gém matairesinol, arctigenin, methyl 4-
hydroxybenzoate va methyl syringate tUr qua dua dai
P. tectorius, trong dé hai hgp chat lignan cung véi hgp
chat methyl syringate lan dau tién dugc phat hién tu loai
thuc vat nay.

2. PHUONG PHAP NGHIEN CUU VA THUC NGHIEM
2.1. M3u nghién ciu

Phan qua cla cay dua dai P. tectorius dugc thu hai tai
xa Cao Vién, huyén Thanh Oai, thanh ph6 Ha Néi vao
thang 03 nam 2021 va dugc giam dinh bdi TS. Bui Van
Thanh, vién Sinh thai va Tai nguyén Sinh vat. Mau tiéu ban
(ma s6 NCCG 200107) dugc luu trit tai Trung tam Nghién
ctu Nong dugc, Trung tdm Nghién ctu va Phat trién Cong
nghé cao, Vién Han lam Khoa hoc va Cong nghé Viét Nam.
2.2.Vatliéu va phuong phap nghién ciu

Sac ki cot dugc thuc hién véi cac vat liéu hap phu Silica
gel 60 c6 kich thudc hat 0,040 - 0,063mm (240 - 430 mesh
ASTM) (Merck, CHLB Duc); LiChroprep® RP-18 (0,040 -
0,063mm) (Merck, CHLB Buc); Diaion HP-20 (Merck, CHLB
D). Sac ky 16p mong dugce thuc hién trén ban mong
trang san TLC Silica gel 60 Fasa (Merck). Sac ky diéu ché
dugc tién hanh trén hé théng sac ky long hiéu nang cao
Thermo Ultimate 3000 két n6i véi detector DAD cung loai,
st dung c6t YMC ODS-A 250x10mm, 5um. Phé cong
hudng tu hat nhan dugc do trén may Brucker Avance
600MHz (chat chudn néi la Tetramethylsilane - TMS) tai
Vién Hoa hoc, Vién Han lam Khoa hoc va Cong nghé Viét
Nam. Phé ESI-MS dugc do trén thiét bi Thermo LCQ Fleet
LC/MS tai Trung tam Nghién cttu va Phat trién Cong nghé
cao, Vién Han lam Khoa hoc va Cong nghé Viét Nam.
2.3. Phéan lap cac chat

Phan qua cay dua dai P. tectorius (21kg) dugc ria sach
bang nudc, sau d6 cat nhé va say kho 645 - 55°C. Mau sau
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khi sdy khé dugc nghién nho thanh bét (2,9kg) va chiét
vGi 20L methanol trong bé siéu am & 30 - 40°C trong vong
60 phut (Iap lai 4 1an). Toan bé dich chiét dugc gom lai, cat
loai hoan toan dung maéi thu dugc can chiét téng (154q).
Can chiét nay dugc phan tan trong 3L nudc va chiét phan
b6 lan luot véi n-hexane (3L x 3 lan) va ethyl acetate (3L
x 3 1an), thu lai ting pha hiru ca r6i cat loai dung moi dé
thu dugc phan doan hexan (31,2g) va phan doan ethyl
acetate (40,7g). Phan nuéc dugc cat loai hét dung moi
hitu co r6i hap phu trén c6t sac ky Diaion HP-20, sau dé
ria bang nudc cat trudc khi gidi hap lan lugt bang
methanol 50% va methanol 100% thu dugc phan doan
M50 (7,5g) va M100 (11,49).

Phan doan ethyl acetate dugc phan tach trén cét sac
ky silica gel v6i hé dung mai rira gidi CH,Cl,- MeOH (100/0
- 0/100, v/v) thu dugc chin phan doan E1-E9. Phan doan
E7 (1,47g) dugc phan tach trén cot sac ky silica gel véi hé
dung mai rdra giai CH,Cl, - methanol (9/1, v/v) thu dugc
hop chat 1 (6,7mg). Phan doan E5 dugc phan tach trén
cot sac ky silicagel v6i hé dung moi rira giai CH.Cl, -
acetone (3/1, v/v) sau d6 tinh ché lai san pham trén hé
thong sac ky diéu ché vaéi gradient dung moéi methanol -
nudgc (1/2 - 4/1,v/v), t6c d6 dong 4mL/phut, thu dugc hop
chat 2 (7,9mq).

Phan doan M100 dugc phan tach trén cét sac ky silica
gel v6i hé dung méi rira gidi CH,Cl, - MeOH (30/1 - 0/100,
v/v) thu dugc sdu phan doan M1-M6. Phan doan M5
(547mg) phan tach trén cot sac ky RP-18 véi hé dung moi
methanol - nudc (2/1, v/v) thu dugc hai hgp chat 3
(3,6mg) va 4 (5,9mg).

Matairesinol (1): [a]* =-22,4°(c 0,9, MeOH); ESI-MS:
m/z 359 [M+H]*; 'TH NMR (CDCl;, 500MHz): 6 6,41 (1H; d;
J = 2,0Hz; H-2); 6,81 (1H; d; J = 8,0Hz; H-5); 6,51 (1H; dd;
J = 8,0; 2,0Hz, H-6); 2,53-2,63 (2H; m; H-7); 2,48 (1H; m;
H-8); 3,89 (1H; dd; J=9,0; 7,0Hz; H-9a); 4,16 (1H; dd; J=9,0;
7,0Hz; H-9b); 6,61 (1H; d; J = 2,0Hz H-2"; 6,79 (1H; d;
J=8,0Hz; H-5; 6,59 (1H; dd; J = 8,0; 2,0Hz; H-6'); 2,89 (1H;
dd; J = 14,0; 6,0Hz ; H-7'a); 2,95 (1H; dd; J = 14,0; 6,0Hz;
H-7'b); 2,56 (1H; m; H-8"); 3,81 (3H; s; 3-O-CHs); 3,81 (3H; s;
3'-0-CHs); *C NMR (CDCls; 125MHz): 6 129,6 (C-1); 111
(C-2); 146,7 (C-3); 144,6 (C-4); 114,4 (C-5); 121,3 (C-6); 38,3
(C-7); 41 (C-8); 71,3 (C-9); 178,8 (C-10); 129,5 (C-1"); 11,5
(C-2"; 146,6 (C-3"); 1444 (C-4"); 114,1 (C-5"; 122,1 (C-6";
34,6 (C-7'); 46,6 (C-8"; 55,9 (3-O-CHs); 55,8 (3'-O-CHs).

Arctigenin (2): [a]* = -16,8° (c 0,8 , MeOH); ESI-MS:

m/z 373 [M+HT1*; "H NMR (CDCls, 500MHz): 6 6,64 (1H; d;
J =1,5Hz; H-2); 6,75 (1H; d; J = 8,0Hz;, H-5); 6,55 (1H; d;
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J=8,0; 1,5Hz; H-6); 2,91 (1H; m; H-7); 2,55 (1H; m; H-8); 4,14
(1H; dd; J = 9,0; 7,5Hz; H-9a); 3,89 (1H; dd; J = 9,0; 7,5Hz;
H-9b); 6,46 (1H; dd; J = 2,0Hz; H-2"); 6,82 (1H; dd; J = 8,0Hz;
H-5"; 6,64 (1H; d; J=8,0; 2,0Hz; H-6'); 2,94 (1H; dd; J= 14,0;
5,5Hz; H-7'a); 2,90 (1H; dd; J = 14,0; 6,5Hz; H-7'b); 2,50 (1H;
m; H-8"); 3,88 (3H; m; 3-O-CH;); 3,88 (3H; m; 3'-O-CH;); 3,88
(3H; m; 4-O-CHs); >*C NMR (CDCls; 125MHz): 6 130,4 (C-1);
111,8 (C-2); 149 (C-3); 147,8 (C-4); 111,3 (C-5); 120,6 (C-6);
38,1 (C-7); 46,6 (C-8); 71,2 (C-9); 179,7 (C-10); 129,4 (C-1");
111,5 (C-2"); 146,7 (C-3'); 144,5 (C-4"); 114,2 (C-5"; 122,0
(C-6"; 34,5 (C-7"); 40,9 (C-8); 55,9 (3-O-CHs); 55,8 (3'-O-
CHs); 55,8 (4-O-CH).

Methyl 4-hydroxybenzoate (3): ESI-MS: m/z 153
[M+H]*; "TH NMR (CDCls; 600 MHz): 6 7,81 (1H; d; /= 6,6Hz;
H-2;6); 6,84 (1H; d; J = 6,6Hz H-3,5); 3,78 (3H; s; 7-O-CH;),
3CNMR (CDCl5; 125MHz): 6 120,2 (C-1); 131,3 (C-2); 115,3
(C-3,5); 161,9 (C-4); 131,3 (C-6); 166,0 (C-7); 51,6 (7-O-CHs).

Methyl syringate (4): ESI-MS: m/z 213 [M+H]*; 'TH NMR
(CDCls; 600MHz): 6 7,34 (2H; s; H-2,6); 3,88 (6H; s; 3,5-O-
CHs); 3,89 (3H; s; 7-0-CHs), *C NMR (CDCls; 125MHz):
6 121,37 (C-1); 108,1 (C-2); 148,9 (C-3,5); 141,94 (C-4);
108,1 (C-6); 168,6 (C-7); 56,8 (3,5-O-CHs); 52,5 (7-O-CHs).

3. KET QUA VA THAO LUAN

Hop chat 1 thu duéi dang dau mau vang. Khéi lugng
phan tur cta 1 dugc xac dinh 1a 358 Da dua vao su xuét
hién tin hiéu ion phan t& [M+H]* & m/z 359 trén phé ESI-
MS. Trén phd "H NMR xudt hién sau tin hiéu cta hai hé
vong thom ABX tai 616,41 (1H, d, J = 2,0Hz, H-2), 6,81 (1H,
d, J=8,0Hz, H-5),6,51 (1H, d, J=8,0; 1,5Hz, H-6) va 64 6,61
(1H, dd, J =2,0Hz, H-2", 6,79 (1H, dd, J = 8,0Hz, H-5), 6,59
(1H, d, J=8,0; 2,0Hz, H-6"); hai tin hiéu methine 6,1 2,48 (1H,
m, H-8), 2,56 (1H, m, H-8"); hai tin hiéu proton clia nhom
oxymethylene tai 6y 4,16 (1H, dd, J = 9,5; 7,5Hz, H-9a),
3,89 (1H, dd, J =9,5; 7,5Hz, H-9b) cung tin hiéu cla hai
nhém methylene khac tai én 2,60 (2H, m, H-7), 2,95 (1H,
dd, J=14,0; 5,5Hz, H-7'a) va 2,89 (1H, dd, J = 14,0; 6,5Hz,
H-7'b); va tin hiéu cia hai nhém methoxy 64 3,80 (3H, s)
va 3,81 (3H, s). Trén phd *C NMR va phé DEPT xuat hién
tin hiéu cta 21 nguyén ti carbon bao gém 6 nhém -CH
thudc vong thom 6¢111,0 (C-2), 111,5 (C-2'), 114,4 (C-5),
114,1 (C-5"), 121,3 (C-6), 122,1 (C-6'), 6 tin hiéu carbon
thom khong lién két véi hydro bao gom 6¢ 129,6 (C-1),
129,5 (C-1") va bén tin hiéu carbon vong tham lién két truc
ti€p vGi oxy 8¢ 146,7 (C-3), 146,6 (C-3'), 144,6 (C-4) va 144,4
(C-4"). Cac tin hiéu nay moét 1an nlta khdng dinh su xuat
hién cda hai vong thom trong cau trdc ctia 1. Su xuat hién
cua hai tin hiéu methine 6¢ 41,0 (C-8), 46,6 (C-8'), mét tin
hiéu oxymethylene 6¢ 71,3 (C-9), va mét tin hiéu nhém
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carboxyl tai 6c178,8 (C-10) trén phd *C NMR va phé DEPT
gai y vé su xuat hién cia mot vong lactone. Ngoai ra, trén
phé 3C NMR va phé DEPT cla 1 con ¢ tin hiéu cda hai
nhém methylene &¢ 38,3 (C-7), 34,6 (C-7) va hai nhém
methoxy tai 8¢ 55,9 (3-O-CHs); 55,8 (3'-O-CHs). DU liéu phé
clia hgp chat 1 trung khép vai dit liéu phé da cong bé cta
matairesinol [9], trong d6, cau hinh (-) dugc xac dinh
thong qua su tuong dong vé tri s6 [a]* = -22,4° véi hop
chat tuong tu trong tai liéu tham khao. Do d6 c6 thé xac
dinh 1 la matairesinol [10].

OO
AL
O___
S22 3 2 6
g 4 3 5
B OH R 4 R
s OH
(1)R=H (3)R=H
(2) R=CH; (4) R=OCHj3

Hinh 1. Cau triic hod hoc clia cdc hop chat 1-4

Hgp chat 2 thu duéi dang dau mau vang nau. Khéi
lugng phan ti clia 2 dugc xac dinh la 372 Da dua vao su
xuat hién pic ion gia phan t& [M+H]* & m/z 373 trén phé
ESI-MS. Trén phé 'H NMR xuét hién sau tin hiéu cda hai hé
vong thom ABX tai 616,64 (1H, d, J=1,5Hz, H-2), 6,75 (TH,
d,J =8,0Hz, H-5),6,55 (1H, d, J=8,0; 1,5Hz, H-6) va 6. 6,46
(1H, dd, J =2,0Hz, H-2"), 6,82 (1H, dd, J = 8,0Hz, H-5'), 6,64
(1H,d, J=8,0; 2,0Hz, H-6"); hai tin hiéu methine 64 2,55 (1H,
m, H-8), 2,50 (1H, m, H-8'); hai tin hiéu proton clia nhém
oxymethylene tai 64 4,14 (1H, dd, J=9,0; 7,5Hz, H-9a), 3,89
(1H, dd, J=9,0; 7,5Hz, H-9b) cung tin hiéu cla hai nhém
methylene khac tai 6x 2,91 (2H, m, H-7), 2,94 (1H, dd,
J = 14,0; 5,5Hz, H-7'a) va 2,90 (1H, dd, J = 14,0; 6,5Hz,
H-7'b); va tin hiéu ctia ba nhém methoxy 64 3,81 (3H, s),
3,86 (3H, s) va 3,88 (3H, s). Trén phd '*C NMR va phd DEPT
xuat hién tin hiéu ctia 21 nguyén ti carbon bao gém 6
nhém -CH thudc vong thom 6¢111,8 (C-2), 111,5 (C-2"),
111,3 (C-5), 114,2 (C-5"), 120,6 (C-6), 122,0 (C-6"), 6 tin hiéu
carbon thom khong lién két véi hydro bao gém 6 130,4
(C-1), 129,4 (C-1") va bon tin hiéu carbon vong tham lién
két truc tiép vai oxy 8¢ 149,0 (C-3), 146,7 (C-3'), 147,8 (C-4)
va 144,5 (C-4"), hai nhdm methylene 6¢ 38,1 (C-7), 34,5
(C-7) va ba nhém methoxy tai &c 55,9 (3-O-CHs); 55,8
(3'-O-CHs); 55,8 (4-O-CHs). Su xuat hién cda hai tin hiéu
methine &c 46,6 (C-8), 40,9 (C-8), mét tin hiéu
oxymethylene 6¢ 71,2 (C-9), va mot tin hiéu nhém
carboxyl tai 6c179,7 (C-10) ggi y vé su xuat hién clia mét
vong lactone. Cé thé thay, dit liéu phé ctia hop chat 2 ¢
su tuang dong rat 1én véi hgp chat 1 nhung c6 thém mét
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tin hiéu methoxy. Tu cac dir liéu trén, két hop véi cac di
litu tham khao [11], hgp chat 2 dugc xac dinh la
arctigenin. Cau hinh (-) dugc xac dinh théng qua su tuong
dong vé tri s6 [« =-16,8° v6i hgp chat tuong tu trong
tai liéu tham khao [10].

Hgp chat 3 thu dugc dudi dang chét ran vé dinh hinh
mau trang. Khéi lugng phan t ctia 3 dugc xac dinh la 152
Da théng qua tin hiéu m/z 153 [M+H]* trén phé ESI-MS.
Phé "H-NMR clia hgp chat 3 xuét hién cac tin hiéu proton
clia hé vong thom A;B; tai 647,81 (1H; d; J = 6,6Hz; H-2;6)
va 6,84 (1H; d; J = 6,6Hz; H-3;5) cung tin hiéu clla mot
nhom methoxy tai 3,78 (3H; s; 7-O-CHs). Trén phd *C NMR
va DEPT clia hgp chat 3 xuat hién tin hiéu ctia sau carbon
vong thom hé A;B; tai 6c cung tin hiéu cla mot nhom
carboxyl tai 6c 166,0 (C-7) va mét tin hiéu methoxy tai 6¢
51,6 (7-O-CHs). So sdnh d(t liéu phé cta 3 vdi tai liéu tham
khdo [12], c6 thé xac dinh day la hgp chat methyl
4-hydroxybenzoate.

Hop chat 4 thu dugc dudi dang chat rdn mau trang.
Trén phd khéi luong ESI-MS cuia 4 xuat hién pic ion phan
tdr tai m/z 213 [M+H]* cho phép xac dinh khéi lugng phan
t&r 212 Da clia hgp chat. Trén phé 'H NMR cla 4 xuéat hién
tin hiéu cda hai proton d6i xting nhau & vi tri meta tai 6
7,34 (2H; s; H-2,6) cung véi tin hiéu clla ba nhém methoxy
tai 64 3,89 (6H; s; 3,5-0-CHs) va 3,88 (3H; s; 7-O-CHs). Phé
13C NMR va DEPT xuat hién tin hiéu cia sau carbon vong
thom tai 6¢ 121,37 (C-1); 108,1 (C-2); 148,9 (C-3,5); 141,94
(C-4); 108,1 (C-6), mét tin hiéu carboxyl tai ¢ 168,6 (C-7)
va ba tin hiéu methoxy tai 8¢ 56,8 (3,5-O-CH;); 52,5 (7-O-
CHs). DU liéu phé cta hgp chat 4 ¢6 su tuong déng kha
I6n v6i hop chat 3, nhung c6 su thay d6i & hai vi tri carbon
vong thom lién két vai oxy tai 8¢ 148,9 (C-3,5) tuong Uing
véi su c6 mat cda hai nhém methoxy tai ¢ 56,8 (3,5-0O-
CHs). TU cac di liéu trén, két hop véi dit liéu tham khao
[13], c6 thé két luan hop chat 4 1a methyl syringate.

Tu phan qua cla cay dia dai P. tectorius, bon hgp chat
da dugc phan lap bao gébm matairesinol (1), arctigenin
(2), methyl 4-hydroxybenzoate (3) va methyl syringate
(4). Ngoai trir hgp chat 3, cac hgp chat con lai déu dugc
phat hién lan dau tién trong thanh phan hoé hoc cta loai
P. tectorius. Cac nghién ctu trudc day chira rang, cao chiét
tU cac bo phan trén mat dat cla loai dua dai P. tectorius
thé& hién nhiéu hoat tinh sinh hoc quy nhu chéng oxi hoa,
khéng khuan, gay doc té bao ung thu [14-17]. Nhimng phat
hién mdi trong nghién ctu nay gop phan lam sang té
ngudn gdc cac hoat tinh sinh hoc ké trén cla loai P.
tectorius va cho thdy day van la mét doi tugng nghién ctu
day tiém nang dé tim kiém cac chat c6 hoat tinh sinh hoc.
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4. KET LUAN

Nghién ctu vé thanh phan hoa hoc cia qua dura dai (P.
tectorius) da phat hién bén hop chat phenolic, bao gom
hai hgp chat lignan la matairesinol va arctigenin, cing hai
hgp chat benzoate la methyl 4-hydroxybenzoate va
methyl syringate. Trong s6 d6, cac hgp chat matairesinol,
arctigenin va methyl syringate lan dau tién dugc phat
hién tir loai dua dai (P. tectorius). Két qua clia nghién ctu
cho thay tiém nang rat 16n trong viéc khai thac va sttdung
qua dta dai trong d&i séng va trong y hoc, gop phan tao
ra cac ché phdm cé ich, phuc vu va cham séc stic khoé ctia
con nguai.
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