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CAC HOP CHAT FLAVONOID PHAN LAP TU LA LOAI BUM BUP
MALLOTUS APELTA

NGUYEN HOANG ANH'3, VD KIM THU?, PHAM THE CHINH?, NGUYEN DOANH KIEN', NGUYEN XUAN NHIEM'+
1. Hoc vién Khoa hoc va Cong nghé, Vién han Ldm Khoa hoc va Cong nghé Viét Nam,

18 Hoang Quac Viét, Cau Gidy, Ha Ngi, Viet Nam

2. Trudng Dai hoc Ma - Dia chat, 18 Phad Vién, Dang Neac, Bac Tir Liém, H3 Nai, Viet Nam
3. Truging Bai hoc Khoa hoc - Dai hoc Thai Nguyén, Tan Thinh, Thai Nguyén, Viét Nam
4. Viien Héa sinh hién, Vién Han Lam Khoa hoc va Céng nghé Viét Nam,

SUMMARY:

18 Hoang Quac Viét, Cau Gidy, Ha Nai, Viét Nam
Email: vukimthu@humg.edu.vn; nxnhiem@gmail.com

FLAVONOIDS FROM THE LEAVES OF MALLOTUS APELTA

Four known flavonoids, apigenin 6-C-f-D-xylopyranosyl-8-C-o-L-arabinopyranoside (1),
apigenin 6-C-f-D-glucopyranosyl-8-C-a-L-arabinopyranoside, also known as schaftoside
(2), apigenin-7-0-f-D-glucopyranoside (3) and apigenin 7-O-f-D-apiofuranosyl (1—2)-p-D-
glucopyranoside (4) were isolated from the leaves of Mallotus apelta. Their structures were
determined on the basis of spectroscopic analyses as well as compared with the literature.

Keywords: Bum bup, Mallotus apelta, flavonoid, apigenin.

1. MO PAU

Chi Mallotus (Euphorbiaceae) bao gém khoang 150
lodi phan b8 & ving nhiét ddi va can nhiét ddi chau A
(Campuchia, Trung Quac, An D4, Lao, Malaysia, Sri Lanka,
Théi Lan va Vit Nam). O Viét Nam c6 khoang 28 loai
Mallotus, trong d6 bay loai la dac hitu[1]. Mallotus apelta
(Lour.) Miill. Arg (tén thudng goi 12 Bum bup, bong bét, ba
bét trang, cdy rudng, cam Ign...) da dudc dudc st dung
trong y hoc c6 truyén dé diéu tri bénh viém gan man tinh[2].
Cac nghién cliu hoa hoc trudc day vé loai Mallotus apelta
da cong bo cac nhom chat coumarin[3], benzopyran[4-5],
flavonoid[6], diterpenoid[7-8], triterpenoid[9], steroid va

alkaloid[10]. Cac hdp chét nay dugc cong bd thé hién
nhiéu tac dung sinh hoc khac nhau nhu khang virus[11],
bao vé gan[3] va va gay doc té bao ung thu[4, 12-13]. Cac
két qua nghién cuu trudc day vé thanh phan hoa hoc va
hoat tinh sinh hoc loai Mallotus apelta chung t6i da cong
bo cdu tric hoa hoc cua 14 hdp chat khung chromene
va hoat tinh tc ché su phat trién t€ bao ung thu[14-16].
Flavonoid dudc biét dén Ia nhitng chat chéng oxy hoa
manh do vy bai bdo nay tiép tuc dang tai két qua nghién
clu vé phan lap va xac dinh cu tric hoa hoc clia 4 hdp
chat flavonoid tli loai Mallotus apelta.

II. PHUONG PHAP NGHIEN CUU VA THUC NGHIEM

2.1. Miu thye vat

L4 cla loai Mallotus apelta (Lour.) Muell. -Arg dudgc
thu hai tai xa Ngoc Thanh, thanh pho Phac Yeén, tinh Vinh
Phuc, Viét Nam vao thang 8 nam 2018 va dudc giam dinh
bdi TS Nguyén Thé Cudng, Vién Sinh thai va Tai nguyén
sinh vat, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

Mau tiéu ban (MA1808) dugc Iuu tai Vién Sinh thai va Tai
nguyén sinh vat, Vién Han 1am Khoa hoc va Céng nghé
Viét Nam.

2.2. Phuong phap chiét tich
Sac ky 16p mong dudc thuc hién trén ban mong trang
san DC-Alufolien 60 F,., (Merck), RP18 F,_,. (Merck). Sac

254 ( 2548 (
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ky cot st dung chat hdp phu 1a Silica gel (cd hat 0,040 —
0,063mm, 230 - 400Mesh) cho pha thudng va chat hap
phu RP-18 (30 - 50um, YMC Co., Ltd) cho pha dao, hay
Diaion HP-20 (MilliporeSigma™ Supelco). Sac ky HPLC
pha dao st dung c6t J'sphere, ODS H-80, 4um, chiéu dai
150mm x dudng kinh ¢t 20mm.

2.3. Cac phép do phd

Pho NMR st dung may Bruker DRX 500MHz tai Vién
Hoa hoc. Phd khai lugng phun mu dién ESI-MS dugc do
trén may Agilent 1100 LC-MSD Trap cua Vién Hoa sinh
bién. Do quay cuc dudc do trén may JASCO P-2000
Polarimeter ctia Vién Hoa sinh bién.

2.4. Phan l4p cac hop chat

La cta M. apelta sau khi phoi khd, nghién thanh bot
min (5,0kg) dudc chiét bang methanol (3 1an, mdi lan
3 lit), sti dung thiét bi siéu am (6 50°C, thdi gian chiét
mo6i 1an 4h). Cac dich chiét sau do dudc gom lai, loc qua
gidy loc va cat thu hoi dung moi dudi ap suat giam thu
dudc 568g can chiét methanol. Can chiét nay dudc tao
hon dich vdi 4,0 lit nudc cat, roi tién hanh chiét phan bd
bang dichloromethane dé thu dugdc can dichloromethane
(MAL1, 250,0g) va I6p nuéc MAL2.

Ldp nudc (MAL2) dugc phan tach trén cot Diaion HP-
20 rifa giai bang nudc dé loai bo cac thanh phan phan cuc,
sau d6 tang nong d6 methanol trong nudc (25, 50, 75 va
100%, v/v) dé thu dugc bon phan doan 1an lugt 1a MAL2A-
MAL2D. Phén doan MAL2C (69) dudc phan tach trén silica
gel va rlia giai bang hé dung moi diclomethane - methanol
(20:1,10:1,5:1, 1:1, v/v) thu dudc bdn phan doan nho han:
MAL2C1 (500mg), MAL2C2 (700mg), MAL2C3 (1,2 g) va
MAL2C4 (1,0g). Phan doan MAL2C3 dudc phan tich bing

c6t RP-18, sli dung acetone - nudc (1:1,5, v/v) lam dung
moi ria giai dé tao ra ndm phéan doan, MAL2C3A (120mg),
MAL2C3B (150 mg), MAL2C3C (300mg), MAL2C3D
(50mg) va MAL2C3E (150mg). MAL2C3C dudc phan tach
trén cot sephadex LH20, st dung hé methanol - nudc (1:1,
v/v) 1am dung mai riia gidi dé thu dugc 2 chét 3 (30,4mg),
4 (10,6mg) va phan doan MAL24C. Chay tiép phan doan
nay bang hé thong HPLC (cot J'sphere, ODS H-80, 4pum,
chiéu dai 150mm x dudng kinh cot 20mm) ria giai bang
acetonitrile 16% trong nudc véi toc do 3 ml/phat thu dudc
1 (5,0mg). MAL2C3E dugc phan tach bang cot RP-18,
sti dung hé dung moi acetone - nudc (1:3, v/v) thu dudgc
2 phan doan MAL19B (30mg) va MAL19C (50mg). Phan
tach MAL19B bang HPLC (c6t J'sphere, ODS H-80, 4um,
chiéu dai 150mm x dudng kinh cot 20mm) rifa giai bang
acetonitrile 22% trong nudc véi toc do 3 mi/phut thu dudc
2 (5,0mg).

Apigenin  6-C-p-D-xylopyranosyl-8-C-«-L-arabinopyranoside
(1): Chat bot vo dinh hinh mau vang; CTPT: C,H,.0.,,
M = 534; = +15,0 (c 0,1, MeOH). Dii liéu phd H- va
"*C-NMR (do trong CD,0D): xem Bang 1.

Apigenin 6-C-p-D-glucopyranosyl-8-C-a-L-arabinopyranoside
hay Schaftoside (2): Chat bot vo dinh hinh mau vang;
CTPT: C,H,,0,,, M = 564; = +29,0 (c 0,1, MeOH). Dii
ligu phd 'H- va *C-NMR (do trong CD,0D): xem Bang 1.

Apigenin-7-0-p-D-glucopyranoside (3): Chét bot vo dinh
hinh mau vang; CTPT: C,,H,,0,,, M = 432. Dif liéu pho
'H- va 3C-NMR (do trong DMSO-d,): xem Bang 1.

Apigenin 7-0-p-D-apiofuranosyl (1—2)-B-D-glucopyranoside
(4): Chat bot vo dinh hinh mau vang; CTPT: C,H,,0,,,
M = 564. Dii ligu ph6 H- va **C-NMR (do trong CD,0D):
xem Bang 1.

III. KET QUA VA THAO LUAN

Hdp chat 1 phan Iap dudc la chat bot vo dinh dinh mau
vang. Phd 'H-NMR clia hop chét 1 xudt hién tin higu cla
nam proton tai 8, 7,95 (1H, d, J = 8,5Hz, H-2/6") va 6,94
(1H, d, J = 8,5Hz, H-3"/%) va 6,66 (s, H-3) ddc trung
cho su c6 mat cla khung apigenin. Ngoai ra, trén pho
nay cling quan sat thy tin hiéu clia 2 goc dudng gom hai
proton anome tai §,4,96 (d, J = 10,0Hz, H-1”) va 4,88
(H-1""") cung véi céc tin higu cia cac nhém oxymethine
(3, 3,50-4,12), oxymethylene [5, 3,40(m)/4,10(m) va
3,77(m)/4,05(m)] cua hai goc dudng trén. Cac tin hiéu
trén ph6 3C-NMR ctia 1 phd hdp v6i cdu tric khung
apigenin véi su co0 mat cuia mot carbonyl tai 5, 184,3
(C-4) va 5 carbon lién két véi oxygen tai ,155,0 (C-9),
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157,3 (C-5), 162,8 (C-4'), 165,5 (C-7) va 166,5 (C-2)
va carbon bac bon khac tai cac tin hiéu 103,4, 104,0,
109,8 va 123,5. Thém vao do céac vach tin hiéu cua hai
gc duong cing dudc ghi nhan trén phd nay. Thong qua
cac phan tich tin hiéu trén ph6 ™H va *C c6 thé nhan dinh
hai don vi dudng nay la xylopyranoside va arabinose
bang cach so sanh vdi di liéu NMR da dudc cong bo
trudc day[17]. Su c6 mat cla dudng xylopyranosyl dua
trén tin hiéu cta proton anome tai 5, 4,96 (1H, d, J =
10,0Hz, H-1") va ba hydroxymethine tai 5, 4,12, 3,50 va
4,10, mot nhom methylene gan oxy tai 3,40 (1H, m, H,-
9") va 4,10 (1H, m, H-5"). Phan ti dudng arapyranosyl
dudc xac dinh bang cac tin hiéu ctia mot proton anome
tai 5, 4,88, 4 proton oxymethine tai 5, 3,81, 3,65 va

@



4,00, mot nhom methylene gan oxy tai 3,77 (1H, m, H,-
5") va 4,05 (1H, m, H-5"). Lién két p-glycoside cla
don vi xylopyranoside dudc suy ra ti hang so ghép cap
(J = 10Hz) ctia tin hiéu proton anome tai 5, 4,96 (1H, d, J
= 10,0Hz). Tuong tac quan sat dugc trén pho HMBC gitia
proton anome cua dudng glucose xylopyranoside H-1" (3,
4,96) va C-6 (5,105,1), gidia proton anome clia dudng

arabinose H-1"" (3,, 4,88) va C-8 (5, 103,4) chiing t6 gdc
dudng xylose lién két véi khung apigenin 6 vi tri C-6 va goc
dudng arabinose lién két vai khung 6 vi tri C-8 bdi cac lién
két C-glycoside. Phan tich s6 liéu phd NMR két hop véi su
phll hop vdi so liéu da cong bd trude day[17], hdp chat 1
dugc xac dinh 1a apigenin 6-C-p-D-xylopyranosyl-8-C-o-
L-arabinopyranoside.

OH O

OH O

Hinh 1. C4u tric hoa hoc va cac tuong tac HMBC chinh ctia hop chat 1
Bang 1: S6 liéu phé 'H- va *C-NMR ciia cac hop chat1- 4

1 2 | 3 4
c . 5, 8¢ . §, a6 S de . &, a0
3 (mult.'J=Hz) | % ! (mult., J=Hz) 3" (mult., J=Hz) | % " (mult..J=Hz)
2 166,5 - 161,7 - 164,3 - 1671 -
3 1040 6,66 (5) 104,0] 6,66 (s) 1030] 6,84 (s) 103,6 6,61 (s)
4 184,3 - 184,0 - 182,0 - 184,2 -
5 157,3 - 162,9 - 161,6 - 164,5 -
6 105,1 - 109,8 - 99,6 6,43 (d,15) | 101,0 6,46 (d, 1,5)
7 165,5 - 165,5 - 162,9 - 164,8 -
8 103,4 - 103,4 - 949| 6,82 (d, 1,9) 95,8 6,77 (d, 1,5)
9 155,0 - 155,0 - 156,9 - 158,9 -
10 104,0 - 104,0 - 105,3 - 107,0 -
1’ 123,5 - 122,9 - 120,9 - 1219 -
2,6 129,8| 7,95(d, 8,5) 129,6| 7,95 (d, 8,9) 128,6| 7,94 (d, 8,5) 129,7 7,85 (d, 8,5)
3,5 | 117,1] 694(d,85 | 117,2] 6,94 (d, 8,5 116,1] 6,92 (d, 8,5 | 117,6 6,90 (d, 8,5)
4 162,8 - 162,8 - 161,1 - 164,5 -
5-0H 12,95 (s)
6-CXyl 6-C-p-Glu [7-0-5-D-Glu 7-0-D-Glu
17 | 760 | 496 (d, 10,00 | 749 4,90 99,9 | 5,06 (d,8,0) | 100,2 5,15 (d, 8,0)
27 72,0 4,12 71,3 4,08* 73,1 1326(dd, 80,90 | 78,7 3,71 (dd, 8,0, 9,0)
3’ 80,3 3,50 80,4 3,47 77,2 3,45 (1, 9,0) 78,4 3,68 (1, 9,0)
47 71,1 3,80 72,0 3,52* 69,6 3,19 (1, 9,0) 71,3 3,45 (1, 9,0)
5 | 119 [31?8 % 82,5 340 765 | 329(m) | 787 3,71 (m)
6 63.2 3,73%/3,88* 60,6 |371(dd20,120)| 62,5 3,95 (dd, 2,0, 12,0)
: 350 (dd, 60, 12.0) 3,74 (dd. 6,0, 12,0)
8-C-Ara 8-C-Ara | 2"-B-D-Api
1 76,5 4,88 73,8 5,70 (s) 110,9 5,48 (d, 1,5)
2" 71,6 3,81 74,4 3,98~ 78,1 3,99 (d, 1,5)
3" 75,4 3,65 71,9 3,49* 80,7 -
4,18* 75,4 4,07 (d, 9,5
47 | 705 | 400 | 648 Y01 Ed, 9,5;
5" 3,77 (m 3,82%/3,92* 65,9
20 | 30 Em; 68,7 358 (br s)
9Po trong CD,0D, 9 do trong DMSO-d,, ©'125MHz, 9500MHz,  Tin higu chéng chép
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Phan tich di liéu phd NMR cta hop chét 2 cho thy
cdu tric khung apigenin tuong tu nhu hdp chat 1 véi
2 don vi duong. Su khac biét duy nhat vé cdu tric
hoa hoc la 1 phan tii dudng p-D-glucose da thay thé vi
tri cho phén tlf g-D-xylose tai C-6. Diéu nay dudc khang dinh
béi cac tin hiéu cta hai proton anome tai 5, 4,90* va 5,70(s).
Tudng tac trén pho HMBC proton anome cua dudng
glucose H-1" (3, 4,90) va C-6 (5, 109,8), proton anome
cla duong arabinose H-1" (8, 5,70) va C-8 (5, 103,4)
chiing t6 goc dudng glucose lién két véi khung apigenin @
vi tri C-6 va gdc dudng arabinose lién két véi khung 6 vi tri
C-8. Cau tric hop chat 2 dugc xac dinh 1a apigenin 6-C--
D-glucopyranosyl-8-C-a-L-arabinopyranoside, mét hgp chat
flavonoid C-glycoside con c6 tén la schaftoside, da dudgc
phén 1ap ti hoa cla loai Viola yedoensis[17].

Hdp chat 3 phan lap dudc dudi dang bot vo dinh hinh
mau vang. Trén pho 'H-NMR cta hop chét 3 thdy c6 xuét
hign cap tin hiéu doublet tai 5, 6,43 (1H, d, J = 1,5Hz,

glu

OH O
OH
HO

R i /

0 o -

OH He 2

OH
1 ara

H-6) va 6,82 (1H, d, J = 1,5Hz, H-8) ddc trung cho hai
proton @ vi tri C-6 va C-8 cua vong A va mét proton olefin
tai 5, 6,84 (1H, s, H-3) clia hdp chat flavonoid. Hai cap
tin higu doublet khac tai 5, 6,92 (1H, d, J = 8,5Hz, H-3',
H-5")va 7,94 (1H, d, J = 8,5Hz, H-2, H-6") ddc trung cho
vong thdm B thé para. Tin higu proton anome tai 3, 5,06
(1H, d, J = 8,0Hz, H-1") ggi y trong hop chét 3 co mat
1 goc dudng. Dac biét, hang s6 tuong tac J = 8,0Hz goi
y Ve su xuat hién ctia mot dudng p-glucopyranoside. Vay
hdp chat 3 1a mét flavonoid khung apigenin tudng tu nhu 1
va 2 v6i 1 don vi dudng p-glucopyranoside. Vi tri lién két
clia don vi dudng tai C-7 dudc khang dinh bdi tuong tac
quan sat trén pho HMBC gitia H-1" (3, 5,06) va C-7 (3,
162,9). So sanh dif liéu pho NMR clia hgp chat s6 3 voi
hdp chét apigenin-7-0-p-D-glucopyranoside thdy su phu
hdp hoan toan[18]. Nhu vay, c6 thé khang dinh hgp chét 3
la apigenin-7-0-B-D-glucopyranoside.

R, R, Rs
2 C-p-D-glu C-a-L-ara OH
3 H O-p-D-glu  H
4 g H 0-p-D-api
(152)-4-D-
Ho_ &8
api  OH OH

Hinh 2. C4u trac héa hoc ctia céac hop chat 2 - 4

Hop chat 4 phan lap dudc dudi dang bot vo dinh
hinh, mau vang. Phé NMR cta 4 co céc tin higu dac
trung tuong tu hop chét 3 tuy nhién hgp chét 4 c6 mat
2 gbc dudng bai tin hiéu proton anome tai 3,5,15 (1H,
d, J = 8,0Hz, H-1"") va 5,48 (1H, d, J = 1,5Hz, H-1"").
Phan tli dudng thi hai dudc xac dinh la D-apiofuranosyl
lien két glycoside tai C-2'" clia dudng glucose bdi tin
hiéu clia C-2” dich chuyén vé ving trudng thdp (tu
8, 73,1 6 hdp ghé't 3 vé 5, 78,7 § hdp chat 4). So
sanh di liéu pho NMR cua hdp chat 4 véi hap chét so
sanh thay su phu hdp hoan toan[19]. Nhu vay hop chat
4 dugc xac dinh la apigenin 7-0-p-D-apiofuranosyl
(1—2)-B-D-glucopyranoside.

Flavonoid dudc biét dén 1a chat chong oxy hda manh
mé, gip diéu chinh hoat dong cla té bao, chdng lai
su viém nhiém va lao hoa. Do vay su c6 mat cla cac
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hdp chat flavonoid trong thanh phan hoéa hoc cua loai
Mallotus apeltala co sd khoa hoc cho viéc st dung loai
bum bup trong céc bai thudc y hoc c6 truyén.

IV. KET LUAN

Bai bao nay cong bo viéc phan 1ap va xac dinh cau
tric hoa hoc clia bon hdp chat flavonoid khung apigenin
tif 14 cla loai Mallotus apelta dua trén phan tich so liéu
phé NMR két hdp vdi chdt so sanh trong tai liéu tham
khdo. Bon hgp chét flavonoid do la apigenin 6-C-B-D-
xylopyranosyl-8- C-a-L-arabinopyranoside (1), apigenin
6-C-p-D-glucopyranosyl-8-C-a-L-arabinopyranoside
hay schaftoside (2), apigenin-7-0-p-D-glucopyranoside
(3) va apigenin 7-0-B-D-apiofuranosyl (1—2)-p-D-

glucopyranoside (4).
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