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Mot s6 hop chat flavonoid phan lap
tu 1a cay dau (Morus alba L.) thu hai tai tinh Thai Nguyén
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Tém tat: Tir 1a cua cay dau (Morus alba L.) thu hai ¢ tinh Thai Nguyén, trén co s6 str dung cac
phuong phap sac ki da phan lap duogc hai hgp chat flavonoid. Cau truc héa hoc cua hai hgp chat

nady dugc xac dinh la Kaempferol

3-0-f-D-glucopyranosid (1) va Quercetin

O-a-L-

rhamnopyranosid (2) dya trén cac dir liéu ph6 khoi luong va cong hudng tir hat nhan két hop so
sanh voi dir liéu pho dugc cong bo trong tai li¢u tham khao. Pay 1a 2 hop chat lan dau tién dugc

phén lap tir 14 cay dau thu hai tai Viét Nam.

Tir khoa: La dau, Morus alba, Kaempferol 3-O-f-D-glucopyranosid, Quercetin -O-a-L-rhamnopyranosid.

1. Pit van dé

Cay dau tam (Morus alba L.) trong sach cd
cua Trung Quoc dugce coi la loai cay quy, boi
n6 co rat nhiéu cong dung quy dbi voi con
ngudi, vira co thé lam thudc tri bénh, vira co thé
lam thyc pham bdi bd co thé. Trong dé, 1a dau
tam khong chi duge dung dé chira cac bénh nhu
tiéu duong, huyét ap cao, rdi loan lipid mau,
viém duong hd hip, nhirc ddu, mo mit....ma
con duoc ding véi cong dung lam dep da, tring
da [1, 2]. Ngay nay, cing véi sy phat trién cua
x4 hoi, nhu cau 1am dep cua con nguoi ting 1én,
dong thoi con ngudi ngay cang c6 xu hudng tim
vé v6i ty nhién dé tim kiém giai phap lam dep
an toan, hiéu qua. La dau duogc coi 1a mot trong
nhitng ngudn nguyén liéu ty nhién quy trong
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viéc 1am dep da, loai bo vét thAm nam, tan
nhang trén da. Cho dén nay, cic cong trinh
nghién ctru dd cong bd vé thanh phan hoa hoc
cling nhu tac dyng sinh hoc cia la cay dau o
Viét Nam con rat it. D& gop phan cung cép
nhing co so tién dé cho viéc tng dung nguyén
ligu 14 dau trong cham soc stc khoe, bai bao
cong bd mot s6 thanh phﬁn hoéa hoc duoc
nghién ctru phan 1ap duoc tir 14 dau.

2. Poi twgng va phuwong phap nghién ciru
2.1. Poi twong nghién ciru

Mau cdy dau tam duoc thu hai vao thang 6
nim 2016 tai huyén Phd Yén, tinh Thai
Nguyén. Mau thuc vat di duge Vién Sinh thai
va Tai nguyén sinh vat giam dinh tén khoa hoc
1a: Morus alba L., ho dau tim Moraceae, mau
duoc Iuu giir tai Khoa Y Dugc, DPHQGHN.
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2.2. Dung moi, hoa chat

Céac dung méi dung trong chiét xuat, phan
lap nhu methanol (MeOH), n-hexan, ethyl
acetat (EtOAc), va dicloromethan (DCM)... déu
dat tiéu chuan cong nghiép va dugc chung cat
lai trudc khi diung. Dung méi phan tich gdm
MeOH, n-hexan, EtOAc, H,O dung dé phan
tich sic ky déu dat ti€u chuan phan tich. Pha
tinh dung trong sic ky cot l1a silicagel pha
thuong (0,040 - 0,063 mm, Nicalai Tesque Inc.,
Nhat Ban), YMC ODS-A (50pm, YMC Co.
Ltd., Nhat Ban). Ban mong trang sin trén dé
nhom loai pha thuong Kieselgel 60 Fys4 va pha
dao TLC Silica gel 60 RP-18 F254s (Merck,
Damstadt, DPuc). Phat hién chat bang dén tir
ngoai ¢ hai budc song 254 nm va 365 nm hodc
dung thudc thir 1a dung dich H,SO, 10 % ho
nong dé phat hién vét chat.

2.3. Thiét bi, dung cu

- Sdc ky cét: sdc ky cot st dung silicagel c&
hat 0,063-0,200 mm (Merck) va c& hgt 0,040-
0,063 mm (Merck) voi cac loai cot sac ky co
kich ¢ khac nhau.

- Phé céng huong tir hat nhan: NMR duoc
ghi trén may Bruker Avance S00MHz tai Vién
Hoéa hoc, Vién Han lam Khoa hoc va Cong
ngh¢ Viét Nam.

- Phé khoi ESI-MS: do trén may AGILENT
1260 Series LC-MS ion Trap (Agilent
Technologies, Hoa Ky)

- Nhiét do nong chay: do trén may SMP10
BioCote, Khoa Y Dugc, PHQGHN.

- Goc quay cuc riéng: do trén may PLR-4,
MRC scientific instruments, Khoa Y Duoc,
DPHQGHN.

2.4. Chiét tach va phdn ldp cdc hop chat

La dau dugc thu hai, rua sach, phoi va séy
kho ¢ 50°C, nghién nho thu dugc bot tho. Lay
6,0 kg bot kho (da trir do 4m) dem ngam chiét
v6i 9,0 lit methanol/lin x 4 1an & nhiét do
phong, mdi 1an 48 gid. Cac dich chiét duoc
gom lai, loc qua gidy loc va cat loai dung moi

du6i ap suat giam thu dugc 520 g cén chiét
methanol. Can chiét dugc phan bd vao nuéc
cit vira di va tién hanh chiét lan luot véi n-
hexan, ethylacetat. Cac dich chiét n-hexan,
ethylacetat va phan nudc con lai duoc cit thu
hdi dung moi dudi ap suat giam thu duoc cac
cén n-hexan (A, 60 g), cin ethylacetat (B, 75
g) va can nude (C, 42 g).

Cin ethylacetat (B, 50 g) dugc hoa tan trong
luong dung moéi vira du va trdn véi silicagel
(150 g), sau d6 cit loai dung mdi dé dugc
dang bot toi, tién hanh sic ky cot voi chat hap
phu silica gel, kich thuéc ¢t 60 cm x 10 cm
(chiéu dai x duong kinh cot), dung méi rira giai
dicloromethan: methanol véi d§ phan cuc cia
dung méi tang dan (tr 20:1 dén 0:1) thu duoc 4
phan doan B1 (6,0 g), B2 (7,5 g), B3 (12,0 g) va
B4 (10,0 g). Phan tach phan doan B3 trén sic
ky cot véi chat hip phu pha dao (ODS) sir
dung YMC-gel, kich thudc c6t 80 cm x 3 cm
(chiéu dai chét nhdi 70 cm) va kich thudc cot
80 cm x 1,5 cm (chiéu dai chat nhdi 70 cm), st
dung hé dung méi rira giai aceton: nudc (2:5,
v:v) thu dugc 4 phan doan nho la B3.1 (2,1 g),
B3.2 (3,1 g), B3.3 (1,9 g), B3.4 (3,6 g).

Phén doan B3.1 duoc tinh ché bang CC pha
dao vo1 h¢ dung moi rira giai MeOH-H,O (2:1)
thu dugc chét ran mau vang ky hiéu 13 hop chit
2 (41mg). Phan doan B3.2 dugc phén tach bang
sic ky cot silicagel pha thuong rira giai bang
hé dung moéi chloroform/methanol (5/2, v/v)
thu duoc hop chét 1 (48 mg).

3. Két qua va ban luin

Hop chat 1:
glucopyranosid

Chat tinh thé hinh kim, mau vang. Nhiét do
nong chay 178-179°C.

Do quay cuc: [a]p” = +16,9 (¢ =0,65,
MeOH). ESI-MS: m/z 447 [M-H] va 471
[M+Na]" CTPT: CyHy0,,; KLPT M =448; S0
lieu phdé 'H-NMR va "“C-NMR (DMSO-d,)
duoc trinh bay ¢ Bang 1.

Kaempferol  3-O-p-D-
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Béng 1. Dit liéu phd NMR ciia hop chat 1 va chat so sanh M
Vitri  DEPT dC (M) OC (1)ppm  JH (1) ppm, OH (M) ppm, HMBC (1) (H—C)
C ppm J: Hz J:Hz
2 C 156,7 156,7 - -
3 C 133,5 133,4 - -
4 C 177,6 177,7 - -
5 C 160,8 1614 - -
6 CH 99,3 98,9 6,24 (d, 2,0) 6,22 (d, 2,0) 7,5,10,8
7 C 162,2 1644 - -
8 CH 94,5 94,0 6,43 (d, 2,0) 6,41 (d, 2,0) 7,9,10,6
9 C 156,0 156,6 - -
10 C 105,5 104,3 - -
Iy C 120,7 121,2 - -
26’ CH 130,9 131,2 8,05(dd, 1,5,7,0) 8,06 (dd, 1,5, 7,0) 4,2,2',6
3.5 CH 115,1 1154 6,87 (dd, 1,5,7,0) 6,85 (dd, 1,5, 7,0) 41,35
4’ C 160,2 160,1 - -
1" CH 100,8 101,1 5,44 (d,7,5) 5,46 (d, 7,5) 3
2" CH 74,2 74,4 3,18 (m) 3,16 (m) 1, 3"
3" CH 77,5 77,6 3,08 (m) 3,09 (m) 4"
4" CH 69,9 70,1 3,09 (m) 3,06 (m) 5", 3"
5" CH 76,4 76,6 3,25 (m) 3,26 (m)
6" CH2 60,8 61,1 3,33 (m) 3,35 (m)

3,56 (dd, 5,5, 11,0)

3,53 (dd, 5,5, 11,0)

3C (M), 8H (M) cua kaempferol 3-O-B-D-glucopyranoside [3, 4].

OH

OH
3" OH

OH

Hinh 1. CAu trac hoa hoc ciia hop chit 1.

Hop chit 1 thu dugc dudi dang tinh thé
hinh kim, mau vang. Phd khéi luong ESI-MS
ctia 1 xudt hién tin hiéu tai m/z 447 [M-H] va
471 [M+Na] tng véi khdi lwong phan tor 1a
448, cong thirc phan tir ciia hop chat nay co thé
12 C5HyOy;. Trén phé "H-NMR cia 1 xuit
hi¢n: Tin hi€u proton anome tai &, 5,44 (1H,
d, J = 7,5 Hz) goi ¥ trong 1 c¢6 mat 1 phin
duong; cap tin hiéu doublet tai 6,24 (d, J = 2,0
Hz) va 6,43 (d, J = 2,0 Hz) dién hinh cho hai
proton & vi tri C-6 va C-8 ctia vong A cua hop

chat flavonol; cap hai tin hiéu doublet khac
tai 6, 6,87 (dd, J = 1,5, 7,0 Hz) va 8,05 (dd, J
= 1,5, 7,0 Hz) dac trung cho vong thom B thé
para. Phd "> C-NMR caa 1 xuit hién tin hiéu
cua 21 nguyén tur cacbon, trong d6 co6 6 tin
hiéu tai oc 101,1 (C-1"), 74,4 (C-2"), 77,6
(C-3"), 70,1 (C-4"), 76,6 (C-5"), 61,1 (C-6")
khang dinh sy c6 mit cia phan dudng glucose
va tin hiéu cua 15 nguyén tor cacbon thudc
vao khung flavonol c6 vong B thé para. So
sanh céc dir liéu phd NMR cua 1 v6i hop chit
kaempferol 3-O-8- D-glucopyranoside thiy su
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trung hop [3, 4]. Tuong tdic HMBC gitta H-1"
(8¢ 5,44) va C-3 (8¢ 133,4) goi ¥ phan O-f-D-
glucopyranosyl tai C-3 cua flavonol. Nhu vay,
c6 thé khang dinh hop chit 1 Ila
kaempferol 3-0-f-D-glucopyranoside. Hop
chat nay c6 mit trong nhiéu loai thuc vat va co
hoat tinh chng 6xi hoa manh.

Hop chat  2:
rhamnopyranosid

Tinh thé mau vang nhat, M= 448, M, =182-
183°C; R, = 0,45 (CHCl; - MeOH, 85:15); ESI-
MS m/z: 447,0 [M-H]". Phd 'H-NMR (500MHz),
BC-NMR (125MHz) do trong CD;0OD va phd
DEPT ctia chét 2 dugc trinh bay & bang 2:

Quercetin  3-O-a-L-

Bang 2. Dit liéu pho NMR ciia hop chét 2 va chit so sanh K

Vitri C DEPT Soy(K) ppm, Oy (2) ppm, dc(K) d¢c (2)
J: Hz J: Hz ppm ppm
2 C - - 158,1 158,5
3 C - - 136,0 136,2
4 C - - 179,3 179,7
5 C - - 159,1 159,3
6 CH 6,104 (1,8) 6,22 d (2,0) 99,5 99,9
7 C - - 165,8 165,9
8 CH 6,29 d (1,8) 6,39d (2,0) 94,3 94,7
9 C - - 163,0 158,5
10 C - - 105,5 105,9
' C - - 122,5 123,0
2! CH 7,57d(1,9) 7,36 d (2,5) 116,2 116,4
3 C - - 146,2 146,4
4' C - - 149,5 149,8
5 CH 6,77 d (8,2) 6,93 d (8,0) 116,7 117,0
6' CH 7,53 dd (1,9; 8,2) 7,33 dd (2,0; 8,5) 122,7 122,9
" CH 5,01d(2,0) 5,37d(1,5) 103,4 103,5
2" CH 4,25dd (1,7; 3,3) 71,8 72,0
3" CH 3,77dd (3,5; 9,5) 72,0 72,1
4" CH 4,22-3,14 3,36dd (2,3, 9,58) 73,1 73,3
5" CH 3,44dd (6,0; 9,5) 71,7 71,9
6" CH; 1,02 d (6,0) 0,96d (6,5) 17,5 17,6

Ghi chu: 8y (K) do trong CD;0D & 400 MHz, 8¢ (K) do trong CD;0D & 100 MHz cua chit quercitrin [5, 6].

Hinh 2. Ciu tric ciia hop chit 2.
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Hop chét 2 nhin duoc dudi dang chit bot
c6 mau vang dic trung cho nhém chat
flavonoid. Phé ESI-MS cua hop chat 2 xuit
hién pic ion tai m/z:447 [M-H], twong trng voi
khéi lwong phan tir M = 448, phu hop véi cong
thirc phén tor C21H2()011.

Phé 'H-NMR cua hop chit 2 xudt hién hai
vang phé dic trung, mot ving & truong kha
thip v6i hai tin hiéu cta hai proton nim & vi tri
meta v&i nhau thudc vong A tai tai 6,22 va 6,39
(d, J = 2,0 Hz) va ba tin hi¢u cdng hudng voi
tuwong tac spin coupling dang ABX cua vong B
thé & cac vi tri 1,3,4 tai 7,36 (1H, d, J = 2.5, H-
2", 6,93 (1H, d, /= 8,0, H-5"); 7,33 (1H, dd, J =
2,0; 8,5; H-6"); Vung trudng cao hon la céac tin
hi€¢u cua moét phan tr duong. Tin hi€u cua
proton anome tai 5,37 (1H, d, J=1,5; H-1"), tin
hiéu dién hinh cua nhém methyl bac mét dudi
dang doublet tai 0,96 (3H, d, J = 6,5 Hz, H-6")
va bbn proton cua cac nhom oxymethin tai 3,77
(1H, dd, J = 3,5; 9,5; H-3"); 4,25 (1H, dd, J =
1,7; 3,3; H-2"); 3,36 (1H, dd, J= 2,3, 9,58; H-
4"); 3,44(1H, dd, J = 6,0; 9,5;H-5") cho thiy
cdu tric cua 2 ¢6 mot phén tir dwdong rhamnose.

Pho "C-NMR cua 2 xuét hién tin hi¢u cua
21 nguyén ti carbon, trong d6 c6 15 tin hi¢u
cua khung flavon va 6 tin hi€u ctia mét phan tir
duong rhamnose. Cac tin hiéu ctia vong B lan
luot tai 123,0 (C, C-1"; 116,44 (CH, C-2"); 146,4
(C, C-3"; 149,8(C, C-4"; 117,0 (CH, C-5"); 122,9
(CH, C-6"). Nhom carbonyl Xudt hién tai 179,7
(C-4), hai tin hiéu CH dién hinh tuong tmg véi
cac vi tri C-6 va C-8 ctia vong A tai 99,9 (C-6) va
94,7 (C-8); tin hi€u cta carbon anome tai 103,5
(C-1"), nhom methyl tai 17,6 (C-6") va bdn tin
hiéu CH ndi véi oxi ciia phén tir dwdng rhamnose
tai 72,0 (C-2"); 72,1 (C-3"); 73,3 (C-4"); 71,9 (C-
5"). Tir cac két qua néu trén, ddi chiéu véi dir liéu
dd cong bd [5, 6] hop chat 2 duge xac dinh 1a
quercetin 3-O-a-L-rhamnopyranosid.

4. Két luan

Béng cac phuong phap se'rlcﬂk)'/ két hop véi
cac phuong phap phan tich pl}f) hién dai (MS,
NMR), tir phan doan dich chiét ethylacetat clia

14 ciy dau di phan lap, xac dinh cAu trac phan
ttr 2 hop chit nhom flavonoid 13 kaempferol 3-
O-f-D-glucopyranoside (1) va quercetin 3-O-a-
L-rhamnopyranosid (2). Cac két qua trén ciing
mo ra nhing hudéng nghién ciru sdu hon nhim
huéng t6i muc tiéu tim ra hoat chit chinh ¢
kha nang ng dung lam chat chuan trong kiém
nghiém. Dong thoi can tiép tuc thuc hién cac
nghién ctru bd sung vé ham luong va tac dung
sinh hoc ctia cac hop chit phan lap dugc, nhim
minh ching cho cong dung va goép phan dinh
hudng str dung cay dau hi¢u qua hon.
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Flavonoids Isolated from the Leaf of Morus alba L. Collected
in Thai Nguyen Province
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Abstract: From the leaf of Morus alba L. collected in Thai Nguyen province, using
chromatography methods resulted in the isolation of two flavonoids. Their structures were identified
as kaempferol 3-O-f-D-glucopyranoside (1), quercetin 3-O-a-L-rhamnopyranoside (2) on the basis of
spectroscopic data including mass spectrometry and nuclear magnetic resonance spectra together with
comparison with those reported in the literature. This is the first report of flavonoid components from
the leaf of Morus alba L. colected in Vietnam.

Keywords: Morus alba, kaempferol 3-O-f-D-glucopyranoside, quercetin 3-O-a-L-rhamnopyranoside.



