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TOM TAT

Tur dich chiét methanol cta hat cay ké sita (Sifybum marianum), st dung cac phuang phap sac ky cot silica gel, sephadex LH-20 va RP-18 da phén lap dugc 5
hap chat; cdu tric héa hoc cia cac chét dugc xdc dinh viéc phan tich di liéu ph cong hudng tir hat nhan (NMR) va phd khdi lugng (MS); cac hop chét nay lan luot
dugc xac dinh la hawthomnin G (1), 3,5,7-trihydroxy-4H-chromen-4-one (2), vanillic acid (3), kaempferol (4) va dihydro-kaempferol (5). Két qua clia nghién
cliu chi ra thanh phan hda hoc clia hat cdy ké sifa, lam co s& cho nhiing nghién ctiu sau hon vé tac dung sinh hoc va (ing dung clia hat cdy ké sita trong linh vuc
héa dugc va thuc phdm. Day 1a lan dau tién 2 hop chat 1va 2 duoc bao cao phan [ap tir loai nay.

Tirkhéa: Ké sita, Silybum marianum, hawthornnin G, 3,5,7-trihydroxy-4H-chromen-4-one, vanillic acid, kaempferol va dihydro-kaempferol.

ABSTRACT

From the methanolic extrac of seeds of the milk thistle (Silybum marianum), using multiple chromatography column techniques silica gel, sephadex LH-20
and RP-18 led to the isolation of five compounds; thus, the chemical structure of these compounds were indentifed by data analysis of the nuclear magnatic
resonance (NMR) and mass spectrometry (MS); these compounds were determined as hawthornnin G (1), 3,5,7-trihydroxy-4H-chromen-4-one (2), vanillic acid
(3), kaempferol (4) and dihydro-kaempferol (5). Our study indicated the chemical components of the milk thistle, providing a basis infomation for further
studies on the biological effects and applications of milk thistle seeds in the fields of pharmaceutical chemistry and food. This is the first report of 1 and 2 from
the seeds of Silibum marianum.

Keywords: Pandanus tectorius, matairesinol, arctigenin, lignan, phenolic.
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13 loai thuc phdm bé sung dugc st dung nhiéu nhat & Hoa
Ky dé diéu tri cac bénh lién quan dén gan [3]. Cac nghién
clu trudc day da chi ra thanh phan hda hoc tur hat cay ké
stta gbm cac nhom chat la: flavonoid, flavonolignan,
triterpenoid, lignan, tannin,... [4]. Cac hgp chat dugc phan
lap turKS cling dugc chiing minh tac dung dugc ly, déc biét
la kha nang phong ngia va diéu tri cac bénh vé gan [5].

1. GIGI THIEU

Cay ké siia (KS) con c6 tén goi khac la cay cuc gai
(Silibum marianum), thudc ho Asteraceae. KS la loai cay
than thao hang nam, c6 nguén goc tu Dia Trung Hai, dugc
tréng rong rai & Bia Trung Hai va Trung Quéc [1]. Trong y
hoc c8 truyén, loai nay dugc st dung dé diéu tri cac bénh
nhu viém gan, xd gan va cac bénh vé tdi mat [2, 3]. Hoat

chat chinh c6 trong hat clia loai nay la silymarin, mét hén
hop clia 3 isomers silybin, silydianin va silycristin. Silymarin
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Nghién ctu nay trinh bay vé su phan 1ap va xac dinh
ciu truc cta 5 hgp chat la hawthornnin G (1), 3,5,7-
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trihydroxy-4H-chromen-4-one (2), vanillic acid (3),
kaempferol (4) va dihydro-kaempferol (5) tur hat cay KS (S.
marianun), trong dé hai hgp chat (1) va (2) lan dau tién
dugc phan lap tu loai thuc vat nay.
2. PHUONG PHAP NGHIEN CUU VA THUC NGHIEM
2.1. Mau nghién cuu

Hat cta cay KS (S. marianum) dugc thu mua tai tinh
Phu Tho vao thang 12 nam 2022 va dugc giam dinh béi
PGS. TS. Pham Thanh Loan, Dai hoc Hung Vuong. Mau
tiéu ban (KS2022) dugc luu tr tai Trung tam Nghién cdu
va Phat trién Cong nghé cao, Vién Han 1am Khoa hoc va
Coéng nghé Viét Nam.
2.2, Vat liéu va phuong phap nghién ciu

Sac ki cot strdung cac chat liéu hat Silica gel 60 (0,040
- 0,063mm, 240 - 430 mesh ASTM, Merck, Duc), RP-18
(0,040 - 0,063mm, Merck, Buc), Sephadex LH-20 (Sigma-
Aldrich, My). Sac ky 16p mong (TLC) dugc thuc hién trén
ban méng trang san Silica gel va RP-18 (Merck KgaA,
Puc), cac hgp chat dugc phat hién bai thudc thir acid
sulfuric 10% trong methanol va ha néng dén 100°C
trong 20 - 30 giay. Phd mét va hai chiéu céng huéng tu
hat nhan (1D/2D NMR) dugc ghi trén thiét bi Brucker
Avance 600MHz tai Vién Hoéa hoc, Vién Han lam Khoa
hoc va Cong nghé Viét Nam, Tetramethylsilane - TMS
dugc st dung lam chat chuan néi. Phé khéi lugng HR-
ESI-MS dugc do trén thiét bi MicrOTOF-Q Il (Brucker
Daltonics, Buc), tai Vién Héa hoc - Vién Han lam Khoa
hoc va Céng nghé Viét Nam.
2.3. Phéan lp cac chat

Tu 3kg bét kho hat ké sira, ti€n hanh ngam chiét bang
MeOH 3 lan x 3 gid véi su hé trg cla thiét bi chiét siéu am
& nhiét d6 phong, thu dugc dich chiét tho, dich chiét nay
dugc gom lai, loc qua bong gon va dugc cat quay dung moi
dudi ap suat gidm thu dugc can thd MeOH 300g. Can chiét
nay dugc phan bé déu trong 1 lit nudc cat, tién hanh chiét
phan I6p lan lugt v6i cac dung moi n-hexane,
dichloromethane, ethyacetate, thu dugc cac can chiét
tuong ung H (20g), C (60g), E (80g) va dich nudc. Can C
(60g) dugc tién hanh phan tach bang sac ki cot pha thudng
vGi hé dung méi rtia giai C/M (100/1 dén 1/1, v/v) thu dugc
10 phan doan ki hiéu (C1-C10). Phan doan C3 (300mg) tién
hanh rlra giai bang cot pha dao RP-18 hé dung méi ruia gidi
M/W=1/1 thu dugc hgp chat (1) (4mg). Phan doan C4
(400mg) ti€én hanh ria giai trén cét silica gel pha thudng hé
dung méi rlta giai C/M = 30/1 thu dugc hgp chat (2) (10mg)
va 3 phan doan (C4.1-C4.3). Phan doan C6 (3g) tién hanh
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rifa giai bang cot silica gel pha thudng véi hé dung maéi rira
gidi C¢/M (20/1) thu dugc 8 phan doan (C6.1-C6.8). Phan
doan C6.2 (80mgq) tiép tuc dugc tinh ché trén cot silica gel
pha thuong st dung hé dung méi rla giai C/M (15/1) thu
dugc hgp chat (3) (8mg). Phan doan C6.5 (500mg) tién
hanh rda gidi trén cét silica gel pha thudng véi hé dung
moi rlfa giai C/M (20/1) thu dugc hgp chat (4) 3mg) va 3
phan doan (C6.5.1-C6.5.3). Phan doan C6.5.3 (110mg) dugc
tinh ché trén cot pha dado RP-18 hé dung moi M/W (1/1) thu
dugc hgp chat (5) (10mg).

Hawthornnin G (1): HR-ESI-MS: m/z 373 [M+H]*;
'H-NMR (CDsOD, 600 MHz): 61 ppm 6,97 (1H, overlapped,
H-2), 6,72 (1H, d, J = 8,4Hz, H-5), 6,83 (1H, d, J = 8,4Hz,
H-6),5,54 (1H, d, J=6,6Hz, H-7),3,51 (1H, m, H-8), 3,80 (1H,
m H-9a), 3,84 (1H, m H-9b), 3,85 (3H, s, 3-OMe), 6,97 (1H,
overlapped, H-2"), 7,00 (1H, s, H-6"), 6,58 (1H, d, /= 18,0Hz,
H-7'), 6,19 1H, dd, J = 6,6, 18,0Hz, H-8'), 4,08 (2H, m, H-9),
3,89 (3H, s, 3'-OMe) va 3,38 (3H, s, 9'-OMe). *C-NMR: &
ppm 134,5 (C-1),110,6 (C-2), 149.1 (C-3),147,6 (C-4),116,3
(C-5), 121,0 (C-6), 89,4 (C-7), 55,1 (C-8), 64,9 (C-9), 56,4 (3-
OMe), 132,2 (C-1"), 112,3 (C-2", 145,5 (C-3'), 149,5 (C-4"),
1304 (C-5), 116,9 (C-6"), 134,4 (C-7"), 124,3 (C-8"), 74,3 (C-
9", 56,8 (C-3') va 58,0 (C-9".

3,5,7-trihydroxy-4H-chromen-4-one (2): HR-ESI-MS:
m/z 195 [M+H]*; 'TH-NMR (CDsOD, 600MHz): 61 ppm 7,88
(1H, s, H-2), 6,30 (1H, d, J = 2,4Hz, H-6) va 6,20 (1H, d,
J = 1,8Hz, H-8). PC-NMR: 6c ppm 141,7 (C-2), 141,3 (C-3),
178,2 (C-4), 163,1 (C-5), 99,5 (C-6), 165,7 (C-7), 94,7 (C-8),
159,5 (C-9) va 105,0 (C-10).

vanillic acid (3): HR-ESI-MS: m/z 169 [M+H]*; 'TH-NMR
(CDsOD, 600MHz): 61 ppm 6,85 (1H, d, J = 2,4Hz, H-2), 6.57
(1H, d, J = 1,8Hz, H-5), 6,58 (1H, d, J = 1,8Hz, H-6) va 3,91
(3H, s, methoxy).

kaempferol (4): HR-ESI-MS: m/z 645 [M+H]*; "TH-NMR
(CDsOD, 600MHz): 81 ppm 6,20 (1H, brs, H-6), 6,40 (1H, brs,
H-8),8,08 (1H, d, J=8,4Hz, H-2'/6") va 6,92 (1H, d, /= 8,4Hz,
H-3'/5"). 3C-NMR: 6c ppm 148,1 (C-2), 137,1 (C-3), 177,3
(C-4), 162,4 (C-5), 99,3 (C-6), 165,5 (C-7), 94,5 (C-8), 158,2
(C-9), 104,55 (C-10), 123,7 (C-1"), 130,7 (C-2/6"), 116,3
(C-3'/5) va 160,5 (C-4).

dihydro-kaempferol (5): HR-ESI-MS: m/z 711 [M+HI*;
'H-NMR (CD;0D, 600MHz): 611 ppm 5,00 (1H, d, J = 12,0Hz,
H-2), 4,60 (1H, d, J = 12,0Hz, H-3), 5,90 (1H, d, J = 1,8Hz,
H-6), 5,95 (1H, d, J = 1,8Hz, H-8), 7,70 (1H, d, J = 8,4Hz,
H-2'/6"),6,86 (1H, d, J=8,4Hz H-3") va 6,86 (1H,d,/=8,4Hz,
H-3'/5"). 3C-NMR: é¢ ppm 85,0 (C-2), 73,6 (C-3), 198,5
(C-4), 165,3 (C-5), 97,3 (C-6), 168,7 (C-7), 96,3 (C-8), 164,6
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(C-9), 101,9 (C-10), 129,3 (C-1"), 130,4 (C-2'/6'), 116,1
(C-3'/5") va 159,2 (C-4).

3. KET QUA VA THAO LUAN

Hop chat 1 thu dugc dudi dang dau mau vang. Dt liéu
phé HR-ESI-MS clia 1 xuat hién pic ion giad phan td tai m/z
373, tinh todn cho cong thiic C,1H,506*, ggi y hop chat 1
c6 coéng thuc phan t 1a C1H»406 (372). Trén phd 'H va
HSQC-NMR clia hgp chat 1 chi ra cac tin hiéu cta vong
thom tai 6 ppm 6,97 (1H, overlapped, H-2), 6,72 (1H, d,
J = 8,4Hz, H-5), 6,83 (1H, d, J = 8,4Hz, H-6), 6,97 (1H,
overlapped, H-2') va 7.00 (1H, s, H-6") dé xuat 2 vong thom
bi thé 3 va 4 vi tri; 2 tin hiéu proton olefin dang trans 6,58
(1H,d, J=18,0Hz, H-7") va 6,19 (1H, dd, J = 6,6, 18,0Hz, H-
8"); 1 tin hiéu oxymethine 5,54 (1H, d, J = 6,6Hz, H-7), 1 tin
hiéu methine 3,51 (1H, m, H-8), cac tin hiéu oxymethylene
clia 2 nhém methylene dao dong trong khoang 3,80 -
4,08, cung v&i 3 nhom methoxy tai 3,85 (3H, s, 3-OMe),
3,89 (3H, s, 3-OMe) va 3,38 (3H, s, 9-OMe). Phg *C va
HSQC NMR ctia hop chéat 1 chi ra 21 tin hiéu cacbon bao
g6ém: 12 cacbon clia 2 vong thom [134,5 (C-1), 110,6 (C-2),
149,1 (C-3), 147,6 (C-4), 116,3 (C-5), 121,0 (C-6), 132,2
(C-1,112,3 (C-2'), 145,5 (C-3"), 149,5 (C-4'), 130,4 (C-5) va
116,9 (C-6")], 2 cacbon néi doi olefin [134,4 (C-7') va 124,3
(C-8")], 2 cacbon oxymethylene [64,9 (C-9) va 74,3 (C-9'],
1 cacbon methine 55.1 (C-8), 1 cacbon oxymethine 89.4
(C-7) va 3 cacbon methoxy [55,1 (C-8), 56,8 (C-3') va 58,0
(C-9)1. Phan tich phé "H va 3 C-NMR cuia 1 va két hgp véi
so sanh ditliéu phé ctia hgp chat hawthornnin G cho thay
su tuong dong [6], hgp chat 1 dugc xac dinh la
hawthornin G.

Hop chat 2 thu dugc dudi dang bot mau vang. Phé
HR-ESI-MS ctia 2 chira pic ion gid phan t{ tai m/z 195 tinh
todn cho céng thuc phan tir GH;0s*, ggi y cong thuc
phan ti cGia hop chat 2 1a CoHgOs (194). Trén phd 'H-NMR
cla hgp chat 2 xuat hién 3 tin hiéu proton tai 8, ppm 7,88
(1H, s, H-2), 6,30 (1H, d, J = 2,4Hz, H-6) va 6,20 (1H, d,
J = 1,8Hz, H-8). Phd "*C-NMR clia hgp chat 2 chi ra 9 tin
hiéu cacbon bao gém 2 cacbon methine [99,5 (C-6) va
94,7 (C-8)], 4 cacbon bac 4 lién két truc tiép vai oxy [141,3
(C-3), 163,1 (C-5), 165,7 (C-7) va 159,5 (C-9)], 1 cacbon
ketone 178,2 (C-4), 1 cacbon bac 4 105,0 (C-10) va 1
cacbon oxymethine 141,7 (C-2). Két hgp véi so sanh di
lieu phé NMR clia hop chat 2 va 3,5,7-trihydroxy-4H-
chromen-4-one cho thdy su tuong dong [7], hop chat 2
dugc nhan dinh la 3,5,7-trihydroxy-4H-chromen-4-one.

Hgp chat 3 thu dugc duédi dang dau khong mau. D
liéu phé HR-ESI-MS clia 3 xudt hién pic ion m/z tai 169,
tinh toan cho cong thic CsHyO4+, dé xudt cong thiic phan
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tl clia hgp chat 3 1a CgHgO4 (168). PhS "H-NMR cda hop
chat 3 chi ra 3 tin hiéu proton vong thom dang ABX tai &y
ppm 6,85 (1H, d, J = 2,4Hz, H-2), 6,57 (1H, d, J = 1,8Hz,
H-5) va 6,58 (1H, d, J = 1,8Hz, H-6); clng v&i 1 tin hiéu clia
1 nhdm methoxy tai 3,91 (3H, s). Két hgp vai so sanh dit
lieu phé ctia hgp chat vanilic acid cho thdy su tring khép
[8], hop chat 3 dugc xac dinh la vanilic acid.

Hop chat 4 thu dugc dudi dang bot mau vang. D liéu
phd khéi phan gidi cao HR-ESI-MS chi ra pic ion gia phan
ta tai m/z 645, tinh todn cho céng thuc C;1H506, ggi y
hop chat 4 c6 cong thiic phan td 1a C51H2406. Trén phd
"H-NMR cuia hgp chat 4 da chi ra cac tin hiéu proton vong
thom tai 61 ppm 6,20 (1H, brs, H-6), 6,40 (1H, brs, H-8), 8,08
(1H, d, J = 8,4Hz, H-2'/6") va 6,92 (1H, d, J = 8,4Hz, H-3'/5")
ggi y 2 vong thom thé dang AX va para. Phé *C-NMR cuia
hop chat 4 chi ra 15 tin hiéu cacbon bao gém: 6 cacbon
bac 4 lién két truc ti€p véi oxy [148,1 (C-2), 137,1 (C-3),
162,4 (C-5), 165,5 (C-7), 158,2 (C-9) va 160,5 (C-4"], 6
cacbon methine ctia vong thom [99,3 (C-6), 94,5 (C-8),
130,7 (C-2'/6") va 116,3 (C-3'/5"], 2 cacbon bac 4 [104,5
(C-10) va 123,7 (C-19] va 1 cacbon ketone tai 177,3 (C-4).
Tu viéc phan tich ditliéu phé NMR clia hop chat 4, két hop
vGi so sanh vai tai lieu tham khdo cla hop chat
kaempferol cho thdy su tring khép [9], hop chat 4 dugc
xac dinh la kaempferol.

Hop chat 5 thu dugc dudi dang bét mau vang. Phé
khoi lugng phan gidi cao clia 5 chi ra pic ion gia phan tu
tai m/z 711, tinh todn cho céng thuc CisHq306*, ggi y hop
chat 5 cé cong thic phan ti la CisHq1,06. Phan tich dir liéu
phS NMR du doén 5 |a mét flavanonol. Trén phé "TH-NMR
chi ra cac tin hiéu proton tai 64 ppm 5,90 (1H, d, J=1,8Hz,
H-6), 5,95 (1H, d, J = 1,8Hz, H-8), 7,70 (1H, d, J = 8,4Hz,
H-2'/6",6,86 (1H,d,/=8,4Hz, H-3') va 6,86 (1H, d,J=8,4Hz,
H-3'/5") ggi y 2 vong thom thé dang AX va para; cung vai
2 tin hiéu proton clia 2 nhém oxymethine 5,00 (1H, d,
J=12,0Hz, H-2) va 4,60 (1H, d, J = 12,0Hz, H-3). Trén phd
13C-NMR ctia hgp chéat 5 chi ra 15 tin hiéu cacbon tai 8¢
ppm bao gom: 4 cacbon bac 4 lién két truc tiép véi oxy
[165,3 (C-5), 168,7 (C-7), 164,6 (C-9) va 159,2 (C-4).], 6
cacbon methine clia vong thom [97,3 (C-6), 96,3 (C-8),
1304 (C-2'/6") va 116,1 (C-3'/5")], 2 cacbon oxymethine
[85,0 (C-2) va 73,6 (C-3)], 1 cacbon keton tai 198,5 (C-4), 2
cacbon bac 4 [101,9 (C-10) va 129,3 (C-1"]. TU viéc phan
tich dit liéu phé NMR cla 5, két hgp véi so sanh tai liéu
tham khao ctia hgp chat dihydro-kaempferol cho thay su
tuong dong [10], hop chat 5 dugc xac dinh la dihydro-
kaempferol.
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Hinh 1. Cau triic hod hoc clia cdc hop chdt 1-5

Tu phan hat cta cay ké stta S. marianum, nam hop chat
da dugc phan lap va xac dinh ciu tric héa hoc bao gém
hawthornnin G (1), 3,5,7-trihydroxy-4H-chromen-4-one
(2), vanillic acid (3), kaempferol (4) va dihydro-kaempferol
(5). Hop chat 1 va 2 1an dau tién dugc phat hién tu loai
nay. Cac nghién ctu trudc day chi ra rang, dich chiét cac
b6 phan va cac hgp chat clia cay ké sita c6 cac tac dung
quy nhu bao vé gan, ch6ng oxy hoa, khang nam,... [11-
13]. Két qua ctia nghién ctru nay gép phan lam sang to cac
tac dung sinh hoc clia cay ké sira va nhan thay rang day
van la mét loai dugc liéu day tiém nang dé tim kiém cac
hgp chat c6 tac dung sinh hoc.
4.KET LUAN

Két qua cla nghién ctu thanh phan héa hoc cda hat
cdy ké stra S. marianum da phat hién ra nam hgp chat la
hawthornnin G (1), 3,5,7-trihydroxy-4H-chromen-4-one
(2), vanillic acid (3), kaempferol (4) va dihydro-kaempferol
(5). Trong d6, hgp chat 1 va 2 lan dau tién dugc tim thay
trong hat cay ké stra. K&t qua nay sé bé sung thém cac
thong tin hitu ich vé thanh phan héa hoc clia hat cay ké
stfa, gop phan nhan dinh tiém nang khai thac, st dung va
Ung dung loai nay dé tao ra cac sdm pham c6 ich hé trg,
diéu tri va cham séc stic khée cho con ngudi.
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