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MO PAU
1. Tinh cip thiét caa luan an
Cung véi su phat trién khoa hoc ki thuat, con nguoi hién nay d6i mat
v6i khong it thach thirc vé& 6 nhidm méi truong va dich bénh, trong
d6 bénh ung thu da va dang duoc dic biét quan tdm. Theo to chic Y
té thé gioi (WHO), sé luong ngudi mic ung thu trén toan thé gidi
ngdy cang ting va sd nguoi tir vong cang nhiéu. Nam 2018, s6 nguoi
tr vong uwéc tinh gan 9,6 triéu nguoi. Viét Nam cé 165000 ca mac
ung thu méi va trung binh 115000 ngudi chét vi ung thuy mdi nam.
Céc phuong phap diéu tri ung thu méi sir dung cac thiét bi hién dai
va cac thudc diéu tri ung thu méi da khong ngirng phét trién nham
dap wng nhu cau chita bénh cho con ngudi. Tuy nhién, viéc sir dung
cac thude tong hop hoa hoc trong diéu tri ung thu thuong gay ra cac
tac dung phu. Do d6, viéc tim kiém phét hién cac hoat chat c6 hoat
tinh khang ung thu tir thuc vat nham tao ra céc loai thudc chira ung
thu méi c6 gia, tri an toan, hiéu qua va it tdc dung phu ludn ludn la
yéu ciu cap thiét.
Viét Nam 1a mot nue nam trong ving khi hau nhiét déi gié moa nén
c6 hé thyc vat da dang va phong phu, woc tinh, c6 khoang gan 13000
loai thuc vat bac cao trong d6 c6 khoang hon 4000 loai dugc su dung
lam thudc. Do su da dang vé thanh phan, chang loai, ngudn dugc ligu
cua Viét Nam da duoc sir dung rong réi tir 1au doi dé chita bénh va
nhiéu hoat chit dugc phat hién tir thuc vat da duoc phat trién thanh
thudc.
Ho B6 hon (Sapindaceae) va ho Diép ha chau (Phyllanthaceae) la 2
ho 16n véi nhiéu loai thuoc cac chi khac nhau thé hién nhiéu hoat
tinh sinh hoc da dang qui bau, trong d6 nhiéu hoat chéat da dugc st
dung cho viéc diéu tri cac bénh nan y.



Qua trinh sang loc cac dich chiét tir tham thuc vat Viét Nam thuoc
chuong trinh hop tac Phap - Viét da phat hién ra nhiéu loai c6 nhiing
hoat tinh sinh hoc gia tri. Trong d6, cac dich chiét ethyl acetate tir l4
cua loai Amesiodendron chinense (Merr) Hu thudc ho B hon
(Sapindaceae) rc ché 100% té bao ung thu tuyén thuong than SW13
& ndng do6 1 pg/mL; va tir 14 cua loai Baccaurea sylvestris (Lour)
thuoc ho Diép ha chau tc ché 11,3% dong té bao ung thu biéu mo
KB tai néng d6 1 pg/mL va tc ché 100% té bao ung thu SW13 tai
nong d6 5 pg/mL. Hai loai Amesiodendron chinense (Merr) Hu va
Baccaurea sylvestris (Lour) chua tirng dugc nghién ciu ca trong
nudc va trén thé gioi, vi vay rit can thiét cho viéc nghién ciru thanh
phan hoa hoc ciing nhu hoat tinh sinh hoc dic biét la hoat tinh chéng
ung thu ctia ching nham tim kiém va phat hién ra nhitng hoat chat
nguon gdc tir thuc vat co hoat tinh chéng ung thu cao. Trén co s&
tinh cép thiét va két qua sang loc cac hop chat cé hoat tinh sinh hoc
tir thyc vat Viét Nam, ching tdi chon dé tai la “Nghién céu thanh
phan hoéa hoc va danh gia hoat tinh gy ddc té bao caa hai loai
Amesiodendron chinense (Sapindaceae) va Baccaurea sylvestris
(Phyllanthaceae)”.

2. Muc tiéu ctiia ludn an

- Xéc dinh thanh phan hda hoc loai Amesiodendron chinense (Merr.)
Hu ho B hon (Sapindaceae) va lodi Baccaurea sylvestris Lour ho
Diép ha chdu (Phyllanthaceae).

- Panh gia hoat tinh gy doc t& bao cua mot sé hop chit phan lap
duoc.

Céc noi dung chinh cua luan an nhu sau:

- Thu hai va dinh t&n mau thuc vat 2 loai A. chinense va B. sylvestris.



- Tién hanh chiét va phan lap thanh phan hoa hoc cua loai A.
chinense va loai B. sylvestris.
- Tién hanh xac dinh ciu tric cua cac hop chat phan lap bang cac
phuong phép pho hién dai.
- Thir hoat tinh gay doc té bao cua céac cao chiét va mot sé hop chat
phan lap dugc trén 4 dong té bao ung thu KB, Hep-G2, LU, MCF-7.
CHUONG 1: TONG QUAN
GoOm 28 trang trong d6 trinh bay vé cac ndi dung:
Gidi thidu vé tong quat vé ho Bd Hon, chi Amensiodendron bao gom
phan loai, phan b va dic diém thuc vat caa chi Amensiodendron, chi
Baccaurea. Ung dung trong y hoc ¢d truyén ctia mot sb loai trong ho
B6 Hon, mot sb loai thude chi Baccaurea va thanh phan hoa hoc cua
mot s6 loai thudc ho B6 Hon, mot s6 loai thudc chi Baccaurea cling
nhu hoat tinh sinh hoc ciia ching. Két qua diéu tra cho thay loai
Amensiodendron chinense méi dugc nghién ciru ban dau vao nim
2022 va loai Baccaurea sylvestris chua tirng dugc nghién ctru trén
thé gi6i va Viét Nam.
CHUONG 2: PHUONG PHAP NGHIEN CUU- THUC
NGHIEM
Chwong 2 gom 19 trang trinh bay di tuong nghién cau, hoa chit,
thiét bi va dung cu, cac phuong phap chiét phan lap va xac dinh ciu
tric cua cac hop chit ciing nhu so do phan 1ap cac hop chét tir 2 loai
A. chinense va B. sylvestris. Ngoai ra phuong phap thtr hoat tinh gay
doc té bao ciing nhu dit liéu phd va thdng so vat i caa cac chat phan
lap cling dugc trinh bay trong chuong nay.
CHUONG 3: KET QUA VA THAO LUAN
Chuong 3 gdm 73 trang thao luan vé cu trdc cua cac hop chét phan
lap, cling nhu két qua cua viéc thir hoat tinh gay doc té bao cua mot



sb hop chat phan 1ap, cua mot s cao chiét tir 2 loai A. chinense va B.
sylvestris.

3.1. X4ac dinh cau truc cac hop chat dwoc phan Iap tir loai A.
chinense

Tur cac bo phan 14 va hoa cua loai A. chinense thu hai tai Pa Nang da
phan lap dugc 18 loai hop chét tir AC1-AC19, trong d6 AC1-AC3 la
chat méi.
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Hinh 3.1. C4u trdc cac hop chat dugc phan l1ap tir I4 cia loai A.
chinense



AC16 AC17 AC18 AC3

Hinh 3.2. Céu trdc cac hop chat phan 14p tir hoa cua loai A. chinense
3.1.1.  Xac dinh ciu tric mét s6 hop chat phan lap tir 14 cia

loai A. chinense

3.1.1.1. Hop chdt AC1: amesiflavone A

Hop chit AC1 duogc xac dinh 1a hep chat méi va dugc dat tén la
amesiflavone A c6 cau tric nhu sau:

4 OCHj

Hinh 3.3. CAu trdc cua hop chat AC1
Hop chit AC1 duoc phan lap tir dich chiét EtOAc dudi dang chét bot
mau vang vo dinh hinh. [a]o® = -76 (¢ 0,1, MeOH). Phé khdi phan
giai cao HR-ESI-MS cho pic gia phan t&r cong proton tai m/z
577,1910 [M+H]* (Tinh toan ly thuyét cho cong thuc I1a [CasH33013]
*: 577,1916) da xac dinh cong thirc phan tir cua hop chat AC1 la
CasH32013. Phd NMR cua AC1 cho céc tin hiéu dic trung cta hop
chit flavonoid glycoside. Céc tin hiéu cua khung flavone trén phé
'H-NMR gdém hai doublet caa 4 proton vong benzen thé para hé



A2B; 6w 7,10 (2H, d, J = 9,0 Hz, H-3' va H-5) va 8,00 (2H, d, J =
9,0 Hz, H-2' va H-6"); hai tin hiéu singlet cua 1 proton vong A & Ju
7,06 (s, H-8) va 1 proton vong C & Ju 6,74 (s, H-3) cua phan
aglycone. Pho 3C-NMR va DEPT cua phan aglycone nay cho tin
hiéu twong ung cua 15 carbon khung flavone gdm mot nhom
carbonyl; 6 carbon methine sp? va 8 carbon sp? khong lién két voi
proton (xem bang 3.1); ngoai ra con tin hiéu caa mét nhdm methoxy
tai on 3,90 (4'-OCHs)/éc 56,1(4’-OCH3). Nhitng dix liéu phan tich
pho H, BC-NMR & trén goi ¥ su c6 mat caa mot phan apigenin cé
thém mot nhém thé tai vong A. Gia tri d6 chuyén dich héa hoc caa
C-6 (dc 114,3) goi y nhém thé nay & vi tri C-6 vi d6 chuyén dich héa
hoc thong thuong trong flavone cua 6-CH ¢ khoang dc 99,0. Céc tin
hiéu cua hai hop phan duong dwuoc gan cho mot duong hiém gap
trong tu nhién 1a boivinopyranose va duong con lai la glucopyranose.
Phan duong boivinopyranosyl dwoc chi ra nhu la duong 2,6-
dideoxyhexopyranosyl, 1a dudng hexopyranose da bi dé oxy tai vj tri
2" va 6". Trén phd *H-NMR cua AC1, phan dudng nay cho cac tin
hiéu gébm cua 1 proton anomer & o 5,54 (dd, J = 3,0; 12,5 Hz, H-
1""), hang sb twong tac spin-spin 1on cua 3Jn1m2w = 12,5 Hz chimg to
H-1" ¢ vi tri axial va phan duong c6 lién két -; 2 proton geminal
khong tuong duwong cua 1 nhdm methylene ¢ on 3,08 (ddd, J = 3,0;
12,5; 14,0, Ha2"") VA & 0u 1,47 (dd, J = 3,0; 14,0 Hz, He-2"); 3
proton cua 3 nhém oxymethine & o4 4,06 (br d, J = 3,0, H-3"), 3,39
(brd, J=3,5 H-4")va 4,12 (q, J = 6,5, H-5"), va mot nhém methyl
& on 1,24 (d, J = 6,5, 3H-6"); hing s6 tuong tac nho giita cac proton
H-3"" va H-4" cho thiy ching c6 lién két equatorial va cac nhom 3'-
OH va 4”-OH dinh hudng axial; nhu vy, phan dudng 2,6-
dideoxyhexopyranosyl da dugc xac dinh va su dinh hudng céc lién



két da goi y 1a cau tric cua phan duong S-boivinopyranosyl. Pho 3C-
NMR, phé DEPT va HSQC cho céc tin hiéu carbon twong ung cua
cac phan trong phan ti. Phan dudng S-boivinopyranosyl cho tin hiéu
cua 6 carbon ¢ Jc 67,1 (C-1"), 31,3 (C-2"), 69,5 (C-3"), 71,1 (C-4"),
72,3 (C-5"), va 17,5 (C-6"), gia tri d6 chuyén dich hoa hoc & truong
cao cua carbon anomer cua C-1"" cho thay phan duong lién két truc
tiép (C-C) voi carbon cua aglycone tao lién két C-glycoside hay C-4-
boivinopyranosyl. Phan dudng glucopyranosyl con lai cho tin hiéu
cua 1 proton anomer/carbon anomer & 4,96 (d, 7,5 Hz, H-1"")/103,7
(C-1""), 4 nhém oxymethine ¢ 3,64 (dd, 7,5; 9,5, H-2"")/75,0 (C-2""),
3,55 (dd, 9,0; 9,5, H-3"")/77,1 (C-3""), 3,43 (dd, 9,0; 9,5, H-4"")/71,6
(C-4"), 3,62 (m)/78,7 (C-5""), va mot nhom oxymethylene ¢ 4,04
(dd, 6,5; 12,0) va 3,78 (dd, 2,0; 12,0)/62,7 (C-6""). Hang s6 tuong tac
lén gitra cac proton H-1"/H-2"", H-2"/ H-3"", H-3""/ H-4"'cho thiy
cac proton nay dinh hudng axial, cac nhém 2"'-OH, 3"'-OH, 4"’-OH
dinh huéng equatorial di cho thdy cau tric cua duodng
glucopyranose va duong c6 lién két O--glucopyranosyl. Phé COSY
cho cac tuong tac spin-spin giira cac proton qua 3 lién két trong mdi
phan, gitra H-2'/H-3' va H-5'/H-6' cia vong B, gitta H-1""/Haax-2",
Haeq-2"'/H-3"", H-3""/H-4"", H-4""[H-5"" va H-5"/H-6" cua phan duong
p-boivinopyranosyl, va gita H-1"""/H-2""", H-2"""/H-3""", H-3"""[H-4"",
H-4"""/H-5""" va H-5'""/H,-6""" cta phan dudng S-glucopyranosyl. Cac
twong tac HMBC gitta H-3 (6n 6,74) vai C-10 (8¢ 107,0)/C-1" (8¢
124,3)/C-2 (8¢ 166,3)/C-4 (184,2) va gitra H-8 (81 7,06) vGi C-6 (8¢
114,3)/C-7 (3¢ 164.8)/C-9 (8¢ 158,5)/C-10 (5c 107,0) da khing dinh
vi tri caa hai proton ¢ C-3, C-8 va cau trc cua vong A va vong C;
gitra H-2' va H-6' (8w 8,00) vai C-2/C-4’ (3¢ 164,6)/C-2'/C-6' va giita
H-3’ va H-5' (8w 7,10) vai C-1'/C-4'/C-2'/C-3'/C-5, va gitra nhom



methoxy (Jn 3,90) V&i C-4' (dc 164,6) di chung minh cau tric cua
vong B va vi tri cia nhom methoxy 4'-OCHgs; gita H-1"" (5,54) vaéi
C-5 (8¢ 160,1)/C-6 (8¢ 114,3)/C-7 (5¢ 164,8) va giita H-1"" (81 4,96)
V6i C-7 (8¢ 164,8) da chi ra phan duong S-boivinopyranosyl gan vao
C-6, va phan duong S-glucopyranosyl gin vao C-7 caa vong A. Phan
duong p-boivinopyranosyl gan vao C-6 con duoc khang dinh khi so
sanh d6 chuyén dich hoa hoc C-6 (3¢ 114,3) cia AC1 véi trudng hop
vong A cua flavone ¢ 2 nhém thé, 1 nhom thé 1a 7-O-glycoside va
nhom thé con lai 14 C-glycoside & C-6 hodc C-8, thi gié tri do chuyén
dich héa hoc cua 6-C-glycoside ¢ 6c 112,9 va 8-C-glycoside & d¢c
107,7. Ngoai ra, cac twong tac HMBC gitra Hax-2"" vGi C-1"" va Heq-
2" voi C-3", gitra H-5"" véi C-1"/C-6"/C-4"/C-3", gitra H-6"" véi C-
4"[C-5"" di khang dinh thém vi tri cua nhom 2"-CH; trong cau trdc
cia phan duong 6-C-B-boivinopyranosyl. Cac gia dinh vé cau hinh
cia cac phan duong duoc khiang dinh chic chin thém trén phd
NOESY. Phin duong 6-C-B-boivinopyranosyl cho tuong tac
NOESY giita H-1" (31 5,54) v6i H-5" (54 4,12) ma khong c6 tuong
tdc NOESY gitra H-1" (8w 5,54) v&i H-3" (81 4,06) da chi ra dinh
hudng equatorial cia H-3"" va khiang dinh thém ciu trdc cua dudng
phan duong boivinopyranose. Phan duong O--D-glucopyranosyl
cho céc tuong tac NOESY giita H-1"/H-3"/H-5"" di khing dinh
dinh hudng axial cua cac proton H-1""/H-3"'/H-5""; Tuong tac
NOESY gita H-1"" (4,96) vdi H-8 (7,06) da khing dinh thém vi tri
lien két cua phan duong 7-O-f-glucopyranosyl vao C-7 cua
aglycone. Két hop phan tich phd 1D, 2D -NMR cua hop chat AC1 &
trén va so sanh cac dir liéu phd cua hop chit nay voi dir liéu chat
tham khao (Bang 3.1) cho thiy sy tuong dong giita cac dit liéu phd
cia ACl véi  apigenin  6-C-4-D-boivinopyranosyl-7-O-4-D-



glucopyranoside (AC1') ngoai trir sy thém vao cua mot nhém
methoxy 4'-OCHs trong ciu tric cia AC1. Nhu vay, cau tric caa
AC1 duoc xac dinh la acacetin-6-C-4-D-boivinopyranosyl-7-O-45-D-
glucopyranoside 1a hop chit mai va duoc dat tén 1a amesiflavone A,
Bang 3.1. Ph6 H-, 3C-NMR cuia hop chat AC1 va chat tham khao

AC1: R =OCHj3
AC1": R = OH (Apigenin-6-C-S-boivinopyranosyl-7-O--glucopyranoside)

Vi tri

Chat tham khao

C AC1
oc? OW(d0 boi, J=Hz)  oc° Sn’(dd boi, J = Hz)
2 166,3 - 164,1 -
3 104,8 6,74 (s) 103,2 6,88 (s)
4 184,2 - 182,0 -
5 160,1 - 157,8 -
6 114,3 - 112,9 -
7 164,8 - 163,0 -
8 96,3 7,06 (s) 94,7 6,96 (s)
9 158,5 - 156,1 -
10 107,0 - 105,0 -
1 1243 - 120,8 -
26" 1295 8,00 (d, 9,0) 128,4 7,95 (d, 8,8)
35" 1157 7,10 (d, 9,0) 115,9 6,94 (d, 8,8)
4 164,6 - 161,0 -
4'- 56,1 3,90 (s) - -
OMe
Boi Boi
1" 67,1 5,54 (dd, 3,0;12,5) 64,6 5,31 (dd, 2,3; 12)
2" 31,3 3,08 (ddd, 3,0; 12,5; 30,0 3,90 (dt, 2,7;12),

14,0), ax
1,47 (dd, 3,0; 14,0),
€q

ax
1,25 (br d, 13), eq




3"
4"
5"
6"

1"!
2/”
3"!
4"!
5//!
6//!

69,5
71,1
72,3
17,5
Glc
103,7
75,0
77,1
71,6
78,7
62,7
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4,06 (m) 67,1 3,86 (d, 2,7)

3,39 (brd, 3,5) 69,8 3,19 (d, 3,7)

4,12 (g, 6,5) 70,0 3,89 (q, 6,3)

1,24 (d, 6,5) 17,1 1,05 (d, 6,6)

Glc

4,96 (d, 7,5) 102,0 4,86 (d, 7,6)
3,64 (dd, 7,5;9,5) 73,6 3,34 (m)
3,55(dd, 9,0;9,5 77,3 3,40 (m)
3,43 (dd, 9,0;9,5) 69,2 3,20 (m)
3,62 (m) 75,1 3,29 (m)

4,04 (dd, 6,5; 12,0) 60,1 3,80, (dd, 5,3;

3,78 (dd, 2,0; 12,0) 10,9)

3,52 (dd, 6,0; 10,9)

abPo trong CD;0D; “Po trong DMSO-ds; €125 MHz, 29500 MHz;
Boi: boivinopyranosyl; Glc: glucopyranosyl.

Hinh 3.16. Mot s6 twong tic COSY, HMBC va NOSEY chinh cua

hop chit AC1

3.1.1.2. Hop chdt AC2: amesiflavone B

Hop chat AC2 la chit rin mau vang vo dinh hinh, géc quay cuc
riéng [a] = - 43,0 (c 0,1; MeOH), duoc xéc dinh 13 hop chat méi va
dat tén 1a amesiflavone B ¢6 cAu trdc nhu sau:
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Hinh 3.17. Cau tric caa hop chit AC2
Phé khdi phan giai cao HR-ESI-MS cua hop chat AC2 cho pic ion
duong gia phén ta cong proton tai m/z 577,1915 [M+H]* (dua theo
tinh toan ly thuyét cho cong thic phan tir CagHasO1s*: 577,1916) da
xac dinh cong thirc phan tir cua hop chat AC2 1a CasHz2013. Tuong
tu hop chat AC1, phé NMR caa AC2 ciing cho cac tin hiéu cua hop
chat flavone glycoside khung acacetin ngoai trir su khac nhau vé 2
phan duong. Trén phd 'H-NMR cua AC2 nhiing tin hiéu cua céc
proton cua phan khung apigenin bi thé & C-6 gdm hai tin hiéu
douplet cua 4 proton vong benzene thé para tai 84 7,93 (2H, d, J =
7,5 Hz, H-2' va H-6") va 7,09 (2H, d, J = 7,5 Hz, H-3' va H-5') cua
vong B; hai singlet ¢ 64 6,63 (1H, s, H-3) cua vong C va ¢ dn 6,54
(1H, s, H-8) cua vong A; va mot nhom methoxy ¢ o 3,91 (3H, s, 4'-
OCHj3). Phé C-NMR, phé DEPTva HSQC cua AC2 chi ra 15
carbon twong trng cua 3 vong A, B va C cua khung flavone acacetin
gom 1 nhom carbonyl, 6 carbon methine sp? 8 carbon sp? khdng
proton (xem bang 3.2). Ngoai ra con m¢t carbon cia nhom methoxy
tai dc 56,1(4'-OCHs). Nhiing dit liéu phan tich phd 'H-, C-NMR &
trén goi y su c6 mat caa mot phan acacetin ¢6 thém mot nhom thé tai
C-6 (oc 110,1) cua vong A. Bén canh nhitng tin hiéu dac trung cua
céc proton phan aglycone acacetin, pho NMR bac 1§ nhiing tin higu
ctia hai phan dwong véi 2 tin hiéu proton anomer/carbon anomer & 8y
5,41 (1H, d, 9,8 Hz, H-1")/éc 70,3 (C-1") va & o1 4,82 (1H, br s, H-
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1"")/d¢c 97,5(C-1'""). Hang s6 tuong tac spin-spin 16n cta 3Jp.1vmr =
9,8 Hz chiing té H-1"" dinh hudéng axial va phan duong thir nhat co
lien két lién két S-; nguoc lai, hiang sé tuong tac spin-spin nho cua
3Jn-179m-2 (br s) ching to H-1'"" & vi tri equatorial va phan duong thir
hai c6 lién két a-. Mat khac, d6 chuyén dich héa hoc cua carbon
anomer & 8¢ 70,3 (C-1"") da cho thay carbon nay lién két tryuc tiép véi
carbon cua phan aglycone tao lién két 6-C-S-glycoside. Phan duong
th nhit duwoc xac dinh 1a 6-deoxyhexopyranosyl la duong
hexopyranose da bi d& oxy tai vi tri C-6". Trén phoé NMR, phan
duong 6-deoxyhexopyranosyl cho cac tin hiéu con lai cia 4 nhém
methine lién két voi oxy & don 4,45 (1H, br d, J = 9,8 Hz, H-2")/d¢
70,8 (C-2), 64 4,26 (1H, m, H-3")/5¢ 67,7 (C-3"), on 3,69 (LH, br d,
J = 3,5 Hz, H-4")/5c 73,0 (C-4"), va on 4,22 (1H, m, H-5")/dc 72,3
(C-5"), va mét nhdm methyl & 0w 1,29 (3H, d, J = 6,5 Hz, H-6")/dc
17,8 (C-6"). Hing sb twong tac nho gitta H-3"/H-4" chung to cac
proton nay dinh hudng equatorial va cac nhém hydroxy 3"-OH va
4"-OH dinh hudng axial. Lién két 6-C-8-glycoside va su dinh hudng
cua cac lién két trong phan dwong tha nhat goi y day 1a duong 6-
deoxygulopyranose va phan duwong tha nhat 1a  6-C--
deoxygulopyranosyl. Phan duong tht 2, dwoc xac dinh la phan
duong rhamnopyranosyl, cho cac tin hi¢u con lai cua 4 nhom
oxymethine & du 3,85 (1H, br s, H-2"")/dc 72,4 (C-2""), on 3,40 (1H,
dd, J = 3,0 9,5 Hz, H-3"")/dc 72,2 (C-3"), on 3,14 (1H, dd, J = 3,0;
9,5 Hz, H-4"")/5c 73,0 (C-4""), va dn 4,22 (1H, m, H-5"")/5c 72,3 (C-
5", va mét nhdm methyl ¢ Jon 0,87 (3H, d, J = 6,5 Hz, H-6"")/dc
16,6 (C-6""). Hang sb tuwong tac 16n gitta H-3""/H-4"" (J = 9,5 Hz)
chiing to 2 proton nay dinh hudng axial va cac nhom hydroxy 3"'-
OH va 4""-OH dinh hudng equatorial. Lién két O-a-glycoside va su
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dinh huéng cua cac lién két trong phan duodng thi hai cho thay phan
duong tht 2 1a O-a-L-rhamnopyranosyl. Phé COSY cua AC2 cho
céc tuong tac spin-spin giita c4c proton qua 3 lién két trong mdi phan
gitra H-2'/H-3’ va H-5'/H-6' ctia vong B, gitra H-1"/H»-2"", H,-2""/H-
3", H-3"/H-4", H-4"/H-5" va H-5"/H-6" cta phan duong C-j-6-
deoxygulopyranoside; va gitra H-1""/H-2""", H-2""/H-3""", H-3""'/H-
4", H-4"[H-5" va H-5"/H,-6" cua phan duong O-a-L-
rhamnopyranosyl. Cac tuong tac HMBC gitta H-3 (6,63) voi C-10
/C-1'/C-2 IC-4 va giita H-8 (6,54) véi C-6/C-7/C-9/C-10 di khang
dinh vi tri cua hai proton ¢ C-3, C-8 va cau tric cia vong C va vong
A, gitta H-2' va H-6’ véi C-2/C-4'/C-2'/C-6’ va gitra H-3' va H-5' véi
C-1'/C-4'/C-3'/C-5', va gitra nhdm methoxy (on 3,90) vai C-4' da
chting minh cau tric cua vong B va vi tri caa nhém methoxy ¢ C-4;
gitta H-1"(5,41) voi C-5/C-6/C-7 di chi ra phan duong S-6-
deoxygulopyranoside gan vao C-6 cua vong A; va giira H-1"(4,82)
v6i C-2""(70,8) di chi ra phan dudong O-a-L-rhamnopyranosyl gén
vao C-2” caa phan dudng 6-C-A-6-deoxygulopyranosyl. Phan dudng
6-C-$-6-deoxygulopyranosyl cho twong t&c NOESY gitta H-1" (8n
5,41) véi H-5" (dn 4,22), gitra H-3""/H-4" ma khong c6 tuong tac
NOESY gitra H-1" vé6i H-3""/H-4" da khang dinh thém dinh huéng
axial cua H-1" va H-5", dinh hudng equatorial cua H-3""/H-4" va
dinh huéng axial cia cac nhém 3-OH, 4"-OH. Két hop céc phan
tich phd 1D va 2D-NMR & trén va so sanh véi cac tai liéu cho phép
khing dinh phan duong thu nhat 1a -6-deoxygulopyranosyl. Phan
duong tht hai a-L-rhamnopyranosyl cho cac twong tac NOESY giira
H-1""/H-2"" va H-1"" véi H-2"/H-3" khang dinh thém dinh hudng
equatorial cia H-2"" va sy két ndi cua phan duong a-L-
rhamnopyranosyl vao C-2" cua f-6-deoxygulopyranosyl; gitta H-
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3"/H-5"" khang dinh thém sy cung dinh huéng axial cua cac proton
H-3""/H-5"". Phan tich cac dir liéu pho cua hop chat AC2 cho thay
day ciing 1a mot hop chat flavone C-glycoside voi aglycone la
acacetin. Hai phan duong két ndi véi nhau va gén vao aglycone & C-
6 cua vong A bang lién két C-C. Phan duong két ndi truc tiép C-C
V6i acacetin 1a dudng p-6-deoxygulopyranose 1a duong hiém gip
trong tu nhién va phan duong tha 2 1a dudng a-L-rhamnopyranose,
duong nay gan vao C-2" cua duong thir nhat. Nhu vay hop chit AC2
dugc xac dinh la acacetin-6-C-(2"-a-L-rhamnopyranosyl)-5-6-
deoxygulopyranoside 1a hop chit méi dugc dit tén 1a amesiflavone
B. S6 liéu phd 'H-, 3C-NMR cuaa hop chit AC2 duoc dua & Bdng
3.2.
Bang 3.2. Sb liéu phd 'H-, 3C-NMR cua hop chat AC2

Vit =55 Agj’(d() boi, J = NOESY
¥ v C
C ) HMBC! (H—C) (70
2 165,9 - 3,26
3 104,7 6,63 ()
4 184,3 - 3
5 161,1 - 17
6 110,1 - 8
7 164,9 . 8, 1"
8 96,0 6,54 (s) 1"
9 158,9 - 8
10 105,5 - 8
L 124,7 - 3,35
2.6 1293  7,93(d,7,5) 2,6’ 2,6
3,5 1157  7,09(d,7.5) 3,5’ 3,5
4 164,4 - 26,3, 5, 4-
OMe
4 56,1 3,91 (s)
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Gul
1" 703 541(d, 9,8) -
2" 70,8 4,45 (br d, 9,8) 1'”, 1"’ 4" 3!!
3" 67,7 4,26 (m) 4" 4" 2"
4" 73,0 3,69 (brd, 3,5 37, 6"
5" 72,3 4,22 (m) 3" 1", 6"
6" 178 1,29(d, 6,5) 57 5

Rha
" 97,5 4,82 (br S) 2!!!131152
2 724 385(brs) 1" L g
3" 72,2 340(dd,30;95) 174" 57’ 4
4" 733 314(dd90;95) 2", 3" 6
s 698 241(m) 1o, 4 s
6" 16,6 0,87 (d, 6,5) 4" 4m 5m

4P trong CD30D; ““Po trong DMSO-ds ; 2125 MHz, ®500 MHz;
90 MHz, 9360 MHz; Gul: 6-deoxygulopyranosyl; Rha:
rhamnopyranosyl.

— cosy
= LmBC # N NOESY

AC2 AcC2

Hinh 3.29. Mot s6 twong tic COSY, HMBC va NOSEY chinh cua
hop chat AC2
3.1.1.3. Hop chat AC3: amesiflavone C
Hop chit AC3 dugc xac dinh 13 hop chiat méi va dat tén la
amesiflavone C c¢6 cong thirc cdu tao nhu sau:
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Hinh 3.30. C4u tric cua hop chit AC3
Hop chat AC3 la chét ran mau vang vo dinh hinh, goc quay cuc
riéng [a]o? =-25,0 (¢ 0,1; MeOH); Phd khdi phan giai cao HR-ESI-
MS cuaa hop chat AC3 cho pic ion duong gia phan tir cong proton tai
m/z 575,1761 [M+H]*, theo tinh toan ly thuyét ung véi cong thic
phan tir 1a CasH31013": 575,1759 da xac dinh céng thuc phéan ti cua
AC3 la CysHs30013 duge xac dinh dua trén (dua theo tinh toan ly
thuyét cho cong thac phan tir CasHs1013*: 575,1759). Tuong tu nhu
hop chit AC1 va AC2, phd H-, 3C-NMR cua hop chat AC3 ciing
cho tin hiéu cua hop chét flavone glycoside véi cac tin hiéu proton
ciia phan aglycone 14 acacetin da bi thé & C-6 gom tin hiéu cua 4
proton cua mot vong benzene thé para (vong B) tai &n 8,02 (2H, d, J
=9,0 Hz, H-2' vaH-6') va 7,12 (2H, d, J = 9,0 Hz, H-3' va H-5') cua
vong B; 1 proton cua vong C ¢ dn 6,80 (1H, s, H-3); 1 proton cua
vong A & 6u 6,56 (1H, brs, H-8); va 3 proton cua nhdm methoxy & 6u
3,87 (3H, s). Phé 3C-NMR, DEPT va HSQC cua AC3 chi ra 15
carbon twong ung cua 3 vong A, B va C cua khung flavone gém 1
carbonyl, 6 carbon methine sp?; 8 carbon sp? bac 4, trong d6 5 carbon
sp? lién két v6i oxy va 3 carbon sp? bac 4 (xem bang 3.3); va mot
carbon cia nhdm methoxy tai dc 55,3 (4'-OCHa). Khac véi 2 hop
chat AC1 va AC2, céc tin hiéu *H, ®C-NMR cua hop chit AC3 Ia
bat thuong khi do & nhiét do thuong. Mot sé tin hiéu khéng tach
vach ma cho tin hiéu singlet tu nhu tin hiéu caa H-1"" khi do & nhiét
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do thuong (30°C) cho mét tin hi¢u singlet tu ¢ 4,86 nhung khi do &
60°C lai cho doublet J = 3J4.1wm2r = 10,0 Hz. Hién tuong nay lién
quan dén sy han ché quay xung quanh truc C (sp®)-C (sp?) cua lién
két C-glucosyl tai C-6 boi 2 nhém 5-OH va 7-OH cuia flavone. Diéu
nay ciing di cho thiy phan duong duoc gin vao C-6 ma khong vao
C-8 ¢ vong A cua flavone. Bén canh nhitng tin hiéu dac trung cua
cac proton phan aglycone, phd NMR béc 16 nhitng tin hiéu cua hai
phan dudng véi 2 tin hiéu proton anomer/carbon anomer & &y 4,88
(1H, d, J = 10,0 Hz, H-1")/dc 73,0 va & dn 4,69 (1H, s, H-1""")/oc
99,0. Hing s6 twong tac spin-spin 16n caa 3Jy.am2 = 10,0 Hz ching
t6 H-1"" dinh hudng axial va phan duong thir nhat c6 lién két lién két
S-, nguoc lai, hang sé tuong tac spin-spin nho cua 3Juawmz (S)
chung to H-1"" & vj tri equatorial va phan duong tht hai c6 lién két
a- mat khac d6 chuyén dich héa hoc cua carbon anomer ¢ dc 73,0
cua phan duong thir nhat da goi y carbon nay lién két truc tiép vai
carbon cua phan aglycone. Phan duong thir nhat duoc xéac dinh 1a -
6-deoxy-ribo-hexos-3-ulopyranosyl 1a duong hexopyranose da bj dé
oxy tai vi tri C-6" va ketone héa tai C-3"". Trén phd NMR cua AC3,
phan duong p-6-deoxy-ribo-hexos-3-ulopyranosyl cho céc tin hiéu
con lai cua mot nhom ketone tai 205,7 (C-3"); 3 nhom oxymethine &
on 5,29 (1H, br s, H-2")/6c 75,4 (C-2"), dn 3,92 (1H, m, H-4")/oc
77,2 (C-4"), on 3,42 (1H, m, H-5")/6c 77,8 (C-5"), va mot nhém
methyl & on 1,29 (3H, d, J = 6,5 Hz, H-6")/6c 17,8 (C-6"); su c6 mat
ctia mot nhdm ketone & vi tri C-3”, sy d& oxy héa & C-6" trong phan
duong tha nhit goi y day la duong p-6-deoxy-ribo-hexos-3-
ulopyranose. Phan duong thir 2, duoc xac dinh Ia phan duong L-
rhamnopyranosyl, cho céc tin hiéu con lai cia 4 nhom oxymethine ¢
on 3,74 (1H, br s, H-2"")/dc 69,9 (C-2""), dn 3,09 (1H, m, H-3"")/oc
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70,2 (C-3""), 6n 3,01 (1H, dd, J = 9,0, 9,5 Hz, H-4""")/6c 71,1 (C-4""),
va on 2,45 (1H, m, H-5"")/6c 68,5 (C-5""), va mot nhdm methyl & on
0,74 (3H, br's, H-6"")/d¢c 17,1 (C-6""); hang s6 twong tac 16n gitra H-
4'"/H-3""/ va H-4""/H-5"" (J = 9,0 va 9,0 Hz) chung to6 3 proton nay
dinh huéng axial va cac nhom hydroxy 3'”-OH va 4""-OH va 6'"'-
CHs dinh huéng equatorial. Su dinh huéng cua cac lién két trong
phan duong thi hai goi ¥ day 1a duong a-L-rhamnopyranose. Ph
COSY cua AC3 cho cac tuong tac spin-spin gitta cac proton qua 3
lien két trong mdi phan gitta H-2'/H-3' va H-5'/H-6' cua vong B, gitta
H-1"/H,-2"", H-4"/H-5" va H-5"/H-6" cua phan dudng S-6-deoxy-
ribo-hexos-3-ulopyranosyl; va gitta H-1"'/H-2"", H-2'"/H-3""", H-
3"[H-4"", H-4""|H-5"" va H-5""/H-6"" cua phan duong a-L-
rhamnopyranosyl. Cac tuong tic HMBC gitta H-3 (1 6,80) vai C-10
/C-1'/C-2 /C-4 va giita H-8 (0w 6,56) v&i C-6/C-7/C-9/C-10 di khang
dinh vi tri cua hai proton & C-3, C-8 va céu tric cua vong C va vong
A; gitra H-2' va H-6' véi C-2/C-4'/C-2'/C-6' va gitra H-3’ va H-5' véi
C-1'/C-4'/C-3'/C-5", va gitta nhom methoxy (dn 3,87) voi C-4' da
ching minh cau trdc ctua vong B va vi tri caa nhom methoxy ¢ C-4';
gitta H-1" (3n 4,88) v6i C-5/C-6/C-7 di chi ra phan duong p-6-
deoxy-ribo-hexos-3-ulopyranosyl gin vao C-6 cua vong A; thém vao
do, cac twong tac HMBC gitra H-1" véi C-5"/C-3" (205,7) da cho
thiy nhom keton thudc phan duong ndy. Cac tuong tac gitra H-1""
(0u 4,69) véi C-2" (5c 754) di chi ra phin duong a-L-
rhamnopyranosyl gan vao C-2" cua phan duong S-6-deoxy-ribo-
hexos-3-ulopyranosyl. Ciu hinh cta cac phan duong dugc khang
dinh chic chan thém trén phd NOESY. Céc tuong tac NOESY giita
H-2""/H-4" ma khong cé twong tac NOESY gitta H-1" véi H-2"'/H-
4" da chi ra cac proton H-2""/H-4" & trén cing mat phang khac phia
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V6i céc proton H-1"/H-5" cua mat phang dudng pyranose va cac
proton nay dinh hudng axial nhu duoc trinh bay trong hinh. Két hop
cac phan tich pho 1D va 2D-NMR ¢ trén cho phép khang dinh phan
duong thir nhat 1a s-6-deoxy-ribo-hexos-3-ulopyranosyl. Phan duong
a-L-thamnopyranosyl cho cac tuong taic NOESY giita H-1""/H-
2'"/H-2" cho thiy dinh hudng equatorial cua H-2"" va phan duong a-
L-rhamnopyranosyl vao C-2" cua phan duong S-6-deoxy-ribo-hexos-
3-ulopyranosyl; gitra H-3""/H-5""/H-6"" cho thay sy dinh huéng axial
cua cac proton H-3""/H-5"". Két hop céc phan tich phé 1D va 2D-
NMR & trén cho phép khang dinh phan duong thir 2 1a phan duong
a-L-rhamnopyranosyl va gian vao C-2” cua phan duong thir nhat.
Phan tich céc dit liéu phd phd tH, 3C-NMR cua hop chit AC3 duoc
trinh bay trong bang 3.3 gin nhu trung khép voi hop chét
cassiaoccidentalin A ngoai trir trong phan tir caa AC3 ¢d mit thém
nhém methoxy & C-4'. Nhu vy AC3 duoc xac dinh la acacetin-6-C-
(2"-a-L-rhamnopyranose)-f-6-deoxy-ribo-hexos-3-ulopyranosyl  la
hop chit méi dugc dit tén 1a amesiflavone C. Céc sé liéu phé H,
13C-NMR cua AC3 va hop chat dbi chimg cassiaoccidentalin A dwoc
trinh bay trong bang 3.3.
Bang 3.3. Dit liéu ph6 H-, 3C-NMR do trong DMSO-ds cua AC3
va cassiaoccidentalin A

AC3 Cassiaoccidentalin
Vi tri A
C % sb@oboia=Hy O Of(d0D0LI=
2)

2 163,0 - 163,9 -

3 103,3 6,80 () 103,3 6,74 (s)

4 181,6 - 182,4 -

5 161,5 - 161,1 -

6 107,4 - 107,8 -
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7 161,8 - 162,3 -
8 93,3 6,56 (br s) 93,5 6,53 (5)
9 156,5 - 156,9 -
10 103,3 - 103,1 -
1 122,6 - 121,4 -
26" 128,0 8,02 (d, 9,0) 128,8 7,88 (d, 9,0)
3.5 1144 7,12 (d, 9,0) 116,3 6,92 (d, 9,0)
4 162,2 - 161,3 -
4'- 55,3 3,87 (s) - -
OMe
Rib
1" 73,0 4,88 d, 10,0) 73,6 4,84 (d, 10,0)
2" 75,4 5,29 (br s) 75,8 5,27 (d, 10,0)
3" 205,7 - 206,2 -
4" 77,2 3,92 (m) 78,2 3,88 (d, 10,0)
5" 77,8 3,42 (m) 78,4 3,37 (m)
6" 18,7 1,33 (d, 6,0) 19,2 1,29 (d, 5,5)
Rha
1" 99,0 4,69 (s) 99,5 4,64 (brs)
2m 69,9 3,74 (brs) 70,4 3,69 (m)
3" 70,2 3,09 (m) 70,3 3,02 (m)
4" 71,1 3,01 (giéngt, 9,0) 71,4 2,95 (d, 9,5)
5" 68,5 2,45 (m) 69,1 2,34-2,41 (m)
6" 171 0,74 (br s) 17,6 0,78 (m)

abPo ¢ 60°C ; ““Po & 40°C; #°125 MHz, ®9500 MHz; Rha:
rhamnopyranosyl; Rib: 6-Deoxy-ribo-hexos-3-ulose

m
o H
£ "
¥ e, N
& |-
NoE
S
on

7N NOESY

Hinh 3.44. Mot s6 twong tic COSY, HMBC va NOSEY chinh cua
hop chat AC3
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3.1.2. Xidc dinh cdu trac cac hgp chdt phan ldp tir hoa cia loai A.
chinense

3.2. Xac dinh céu truc cac hep chat dwoc phan Iap tir loai B.
sylvestris

Tur 14 cua loai B. sylvestris thu hai tai tinh Gia Lai da phan 1ap duoc 7
hop chét 1a BS1-BS7.

BS2 BS3
CHO COOH OH
HaCO Ou_~__OH
<> © H:,COji;/ 1?'/”%
S Oy OCH, on
BS4 BS5 BS6 BS7

Hinh 3.78. Cau tric céc hop chét phan lap tir 14 caa loai B. sylvestris
3.3. Hoat tinh sinh hec ciia cao chiét va cac hep chat dwec phan
Iap tir loai A. chinense va loai B. sylvestris

3.3.1. Két qud thir hoat tinh sinh hec ciia mgt sé cao chiét tir

loai A. chinense va loai B. sylvestris

Két qua thir doc tinh cua cac cao chiét cho thay chi cd cao chiét AE
1a cin chiét ethyl acetate phan 14 cua loai A. chinense cd hoat tinh
chon loc trén dong té bao ung thu véi 1Cso = 20,55 pg/ml. Tét ca cac
cao chiét con lai déu cho hoat tinh yéu hoic khéng cé hoat tinh véi
c4c dong té bao ung thu thir nghiém KB, HepG2, Lu va MCF7.

3.3.2. Két qud thir hogt tinh dic té bao ciia mgt sé hep chdt chen
loc ter l0ai A. chinense

Céc chat duoc phan 1ap tir phan doan ethyl acetate tir phan 14 cua loai
A. chinense bao gébm AC1, AC2, AC3, AC4, AC5, AC6 va AC7,
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dugc danh gia vé hiéu luc gay doc té bao ciia chiing bang thir nghiém
MTT ddi véi cac dong té bao ung thu KB, SK-LU-1, MCF7, HepG2
va SW480 str dung Ellipticine lam d6i chimg duong tinh. Két qua
cho thiy hop chiat AC5 va AC3 khong thé hién hoat tinh gay doc té
bao, cac hop chat con lai AC4, AC1, AC2, AC6 va AC7 c6 hoat
tinh @ ché yéu 5 dong té bao thir nghiém trong day 1Cso 71,0-146,0
uM.
Céc cao chiét phan doan thé hién doc tinh té bao voi céc gia tri 1Cso
nam trong khoang tir 20,55 dén 153,9 uM. Tuy nhién, hiéu lyc cua
cac hop chat phan 1ap AC4, AC1, AC2, AC6 va AC7 dugc chi ra
bai gié tri 1Cso cao hon nhiéu so véi hiéu lec caa cac cao chiét phan
doan. Quan sat nay hd trg rang cac hop chat dugc phan lap it gay doc
té bao hon trong thir nghiém don 1é so véi cac chét chiét phan doan.
Cac két qua cho thay rang cac hop chat tir chiét xuat 14 cua loai A.
chinense c6 thé c6 tac dung hiép dong trong thir nghiém doc tinh té
bao.

KET LUAN VA KIEN NGHI

KET LUAN

Lan dau tién & Viét Nam va trén thé gisi, thanh phan héa hoc va hoat
tinh sinh hoc cua 2 loai Amesiodendron chinense va loai Baccaurea
sylvestris da dugc nghién cuu.
1. Thanh phan héa hoc
Tu loadi A. chinense thu hai tai Pa Nang da phan lap dugc 18 hop
chat:

e 12 hop chat dugc phan lap tir 14 gdm 3 hop chét flavone C-
glucoside mai la amesiflavone A (AC1), amesiflavone B (AC2) va
amesiflavone C (AC3); 4 hop chit lignan 1a (+)-aptosimon (AC4),
(+)-isolariciresinol  (AC5), (-)-cleomiscosin A (AC6), (-)-
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cleomiscosin C (AC7); 2 hop chat steroid 1a g-sitosterol (AC8) va
daucosterol (AC9); va 3 hop chat phenolic 1a 4-hydroxy-3-
methoxybenzaldehyde (AC10), protocatechuic acid methyl ester
(AC11), va protocatechuic acid (AC12).

e 6 flavonoid dwoc phan lap tir hoa gdm 3 flavonol la
astragalin (AC13), kaempferide 3-O-p-D-glucopyranoside (AC14),
va quercetin 3-O-B-D-glucoside (AC15); 2 flavanol la (-)-epi-
catechin (AC16) va (-)-catechin (AC17); 1 hop chat flavone la
chrysoeriol (AC18); va 1 hop chit méi da duoc phan lap trung véi
hop chét dugc phan Iap tir 14 1a amesiflavone C (AC3).

Tur 14 cua loai B. sylvestris di phan 1ap duoc 7 hop chit, trong d6 c6
2 hop chat triterpenoid Ia friedelin (BS1) va 3p-friedelanol (BS2);
mot steroid la stigmast-4-en-3-one (BS3); mot flavanol 1a (-)-
epiafzelechin (BS4); va 3 hop chit phenol 1a 4-hydroxybenzaldehyde
(BS5), 4-hydroxybenzoic acid (BS6) va 3,4,5-trimethoxyphenyl-4-D-
glucopyranoside (BS7).

2. Hoat tinh giy ddc té bao ung thw in vitro ciia cac cao chiét, cac
hop chat phan Iap tir 2 loai A. chinense va B. sylvestris

e D3 thir hoat tinh doc té bao mot sé cao chiét vai 4 dong té
bao KB, LU, MCF7 va HepG2, két qua cho thiy cao chiét ethyl
acetate phan 14 cua loai A. chinense c6 hoat tinh manh véi té bao KB
V6i 1Cso = 20,55 pg/ml. T4t ca cac can chiét con lai déu cho hoat tinh
yéu hoic khong c6 hoat tinh véi 4 dong té bao ung thu thir nghiém.

e Di chon 7 hop chat AC1, AC2, AC3, AC4, AC5, AC6 va
AC7 cho viéc danh gia doc té bao véi cac dong té bao KB, LU,
MCF7, HepG2 va SW480, két qua cho thiy cac hop chat tir loai A.
chinense c6 hoat tinh doc té bao yéu trong ddy 1C50 =71,0-146,0 uM
hoic khong c6 hoat tinh doc té bao.
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NHUNG PONG GOP MOI CUA LUAN AN
Lan dau tién, loai A. chinense (Merr.) Hu thudc ho B hon
(Sapindaceae) va loai B. sylvestris Lour thuoc ho Diép ha chéu
(Phyllanthaceae) da duoc nghién ciru vé thanh phan héa hoc va hoat
tinh sinh hoc mot céch chi tiét. 25 hop chéat duoc phan lap tir 2 loai,
trong d6 co 3 chat moi (AC1, AC2, AC3) va 15 hop chat lan dau
tién dugc phan lap tir chi Amensiodendron (AC4-AC18, (AC19
trung véi AC3); con lai 7 hop chat duoc phan 1ap lan dau tién tir loai
B. sylvestris Lour (BS1-BS7).
KIEN NGHI

Céc két qua nghién ctu trén hai loai A. chinense (Merr.) Hu va B.
sylvestris Lour, cho thay loai A. chinense va B. sylvestris ¢ thanh
phan hda hoc phong phti nhu cac hop chat C-glucoside, cac lignan va
c4c triterpene, din xuat phenolic, d6 1a cac 16p chét c6 rat nhiéu hoat
tinh sinh hoc quy bau. Trong d6 cac hop chét flavonoid tir hoa caa
loai A. chinense 1a nhiing hop chat quy bau c6 nhiéu tng dung trong
dugc pham. Tuy nhién, can duoc tiép tuc tién hanh nghién ctu thém,
sdu hon hoat tinh sinh hoc cua chiing dé 1am co sé phét trién cac san
pham cham soc sirc khoe cong dong.
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