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Abstract

From the ethyl acetate extract of Maclura cochinchinenis six flavonoids: kaempferol,

dihydrokaempferol,

quercetin, 6-p-hydroxybenzyl-dihydrokaempferol (gericudranin E), oxyresveratrol and 2',4',5,7-tetrahydroxy-flavanone
(steppogenin) were isolated. Their structures were established by analysis of the NMR and mass spectra. Compound 6-
p-hydroxybenzyl-dihydroquercetin was isolated for the first time from M. cochinchinenis.

Keywords. Maclura cochinchinensis, kaempferol, quercetin, dihnydrokaempferol, gericudranin E, oxyresveratrol.

1. PAT VAN BE

Cay mo qua, con dugc goi 1a hoang 15, vang 10,
xuyén pha thach hay cdy moc gai, ... 1a ciy thudc
dan gian c¢6 tén khoa hoc la Maclura
cochinchinensis (Lour.) Corner [hodc Cudrania
cochinchinensis] thuéc ho dau tam (Moraceac).
Theo y hoc dan gian, 14 mo qua tuoi dugc dung chira
vét thuong phian mém ngoai da, r& mod qua thuong
duogc dung chita phu thiing, chita ho ra mau, hodc
dung lam thudc hoat huyét pha @, phu nit kinh bé
dusi dang thudc sic. Cac 16p chit xanthon,
benzophenon, isoprenoid, flavonoid va céc
polyphenol dugc xac dinh 1a thanh phan hoéa hoc
chinh trong cay [1, 2]. Dich chiét tir cdy mo qua thé
hién hoat tinh khang viém, khang khuin manh (S.
aureus, S. epidermidis, B. subtilis), c6 kha nang
chéng loét duong tiéu hoa va chéng di ting [3]. Lop
chat xanthon tach ra tir cdy mo qua thé hién hoat tinh
khang ndm chon loc (C. neoformans, C. albicans va
Aspergillus fumigates véi gia tri MIC = 2-8 pg/mL)
[4], hay kha ning khang cau khuan hodc tu cau vang
(Staphylococcus aureus-MRSA, MIC = 1,56 pg/ml)
[5, 6]. Gan ddy, nhém nghién ciru clia Lei Wang da
phan 1ap duoc hop chét isoalvaxanthon c6 kha ning
rc ché manh sy phat trién cua mot ) dong té bao
ung thu [7]. Cho t6i nay chua cé nhiéu nghién ctru
vé thanh phan héa hoc, ciing nhu danh gia hoat tinh

sinh hoc ctia cac 16p chat chinh trong cdy moé qua
Maclura cochinchinensis (Lour.) Corner thu hai tai
Viét Nam. Trong bai bao nay, ching t6i cong bd
thanh phan héa hoc c6 trong dich chiét etyl axetat
(EtOAc) ctia cay mo qua thu hai tai tinh Hoa Binh.

2. THUC NGHIEM
2.1. Nguyén li¢u

MAu cay mé qua dugc thu hai tai Hoa Binh. Mau
thuc vat dugce xac dinh boi Ng6 Van Trai, tiéu ban
s6 MQ0016 duoc luu giit tai Phong téng hop hitu
co, Vién Hba hoc Vién Han 1am KH&CNVN.

2.2. Phwong phap va thiét bi phan tich

Sic ky 16p mong (SKLM): Sir dung ban mong
nhom trang sin silica gel 60GF,s,, do day 0,2 mm.
Phan 1ap cac chat bang phuong phap sac ky cot voi
chat hap phu la silica gel Merck ¢& hat 0,040-0,063
mm. Phd cong huéng tir hat nhan *H- va *C-NMR
do trén may Bruker Avance-500 MHz, chat noi
chuan 1a TMS cho *H- va tin hiéu dung méi cho *C-
NMR. Phé hdng ngoai (FTIR) do duéi dang vién
nén KBr trén may quang phd IMPACT 410 caa hang
Nicolet (Hoa Ky).

631



TCHH, 54(5) 2016
2.3. Chiét xuat va phan lap céc chat

Cay mo qua da siy kho va xay nho (2,0 kg) duoc
chiét vai etanol (70 %) ¢ nhiét do 70 °C trong thoi
gian 3 h. Quéa trinh chiét duoc lap lai 3 lan. Dich
chiét duoc c6 quay ¢ nhiét do 50 °C dudi ap suat
giam thu dugc cao chiét etanol (180 g). Cao chiét
dugc thém nudc va chiét phan doan véi dung moi
n-hexan va etyl axetat, cat loai dung méi thu duogc
14,2 g cao chiét n-hexan va 27,2 g cao chiét etyl
axetat.

Cao chiét etyl axetat (27 g) duoc tach phan doan
trén cot silica gel, hé dung méi phan cuc gradient
CH,CIl,/MeOH (tang tir 95/5 dén 0/100) thu duoc 14
phan doan EMQ1-EMQ14.

Phan doan EMQ5 (1,9 g), duoc sic ky trén cot
silica gel hé dung méi CH,Cl,/MeOH (95/5 dén
85/15) va trén cot RP-18 hé¢ MeOH/H,O (3/1) thu
duoc cac san pham MQCS5.7 (1, 50 mg) va MQC5.8
(2, 56 mg) va EMQ5.1 (6, 30 mg). Phan doan EMQ8
(678 mg) duoc sic ky trén cot silica gel hé dung moi
CH,Cl,/MeOH (90/1 dén 80/20) va lap lai trén cot
RP-18 hé MeOH/H,O (2/1) thu dugc hop chat
MQC8.3 (3, 72 mg). Phan doan EMQ9 (3,2 gam),
dugc tinh ché lai bing cot RP-18, dung moi
MeOH/H,0 (tir 1/1 dém 3/1) thu duoc 2 hop chit
MQO9.1 (4, 45 mg) va MQ9.2 (5, 56 mg).

Hop chat kaempferol (1, MQCS5.7): Tinh thé
mau vang nhat, pho khéi ESI-MS m/z (%): 285
[M-H] (72). Phé *H-NMR (500 MHz, CD;0D), ¢
(ppm) = 8,08 (2H, d, J = 9,0 Hz, H-2’, H-6"), 6,9
(2H, d, J = 9,0 Hz, H-3’, H-5"), 6,39 (1H, d, J = 2,0
Hz, H-8), 6,18 (1H, d, J = 2,0 Hz, H-6).

Hep chat dihydrokaempferol (2, MQC5.8): San
pham dang b6t c6 mau vang nhat, phé khéi ESI-MS
m/z (%): 287 [M-H] (87). Phé *H-NMR (500 MHz,
CD;0D), & (ppm) = 7,36 (2H, d, J = 8,5 Hz, H-2’,
H-6"), 6,85 (2H, d, J = 8,5 Hz, H-3’, H-5"), 5,94
(1H, d, J = 2,0 Hz, H-8), 5,90 (1H, d, J = 2,0 Hz, H-
6), 5,0 (1H, d, J = 11,5 Hz, H-2), 4,55 (1H, d, J =
11,5 Hz, H-3), Phé *C-NMR (125 MHz, CD;0D), 6
(ppm) = 198,5 (C-4), 168,7 (C-7), 165,3 (C-5), 164,5
(C-9), 159,2 (C-4"), 130,3 (C-2’, C-6°), 129,3 (C-1°),
116,1 (C-3°, C-5°), 101,8 (C-10), 97,3 (C-8), 96,3
(C-6), 84,9 (C-2), 73,6 (C-3).

Hop chat Oxyresveratrol (3, MQC8.3): Pho 'H-
NMR (500 MHz, CD;0D), é (ppm) = 7,35 (1H, d, J
= 9,0 Hz, H-6%), 7,30 (1H, d, J = 16,5 Hz, H-7),
6,49 (2H, d, J = 2,0 Hz, H-2, H-6), 6,84 (1H, d, J =
16,5 Hz, H-8), 6,35 (2H, m, H-3°, H-5"), 6,18 (1H, t,
J = 2,0 Hz, H-4). Phé6 BC-NMR (125 MHz,
CD;0D), 6 (ppm) = 159,4 (C-3, C-5), 159,1 (C-2°),
157,2 (C-4%), 142,1 (C-1), 105,6 (C-2, C-6), 102,1
(C-4), 128,4 (C-7), 126,4 (C-8), 124,7 (C-6"), 117,8
(C-1°), 108,4 (C-5°), 103,5 (C-3").

Tran Van Léc va cong sue

Hop chdt quercetin (4, MQ9.1): Chat rin, mau
vang. Ph *H-NMR (500 MHz, CD;0D), J (ppm) =
7,75 (1H, d, J = 2,0 Hz, H-2"), 7,65 (1H, dd, J = 2,0,
8,5 Hz, H-6%), 6,90 (1H, d, J = 8,5 Hz, H-5"), 6,4
(1H, s, H-8), 6,20 (1H, s, H-6). Phé *C-NMR (125
MHz, CD,0D), 6 (ppm) = 177,3 (C-4), 165,6 (C-7),
162,5 (C-5), 158,2 (C-9), 148,8 (C-4’), 148,0 (C-2),
146,2 (C-3°), 137,2 (C-3), 124,1 (C-1°), 121,7 (C-
6%), 116,2 (C-57), 115,9 (C-2"), 104,5 (C-10), 94,4
(C-8), 99,2 (C-6).

Hop chat 6-p-hydroxybenzyldihydrokaempferol
(5 MQ9.2, gericudranin E): Dang bot mau tring,
phd khéi ESI-MS m/z (%): 395 [M+H]" (68). Ph
'H-NMR (500 MHz, CD;0D), & (ppm) = 7,36 (2H,
d, J = 8,5 Hz, H-2’, H-6"), 7,13 (2H, d, J = 8,5 Hz,
H-2”, H-6"), 6,85 (2H, d, J = 8,5 Hz, H-3’, H-5"),
6,65 (2H, d, J = 8,5 Hz, H-3”, H-5), 5,96 (1H, s, H-
8), 5,0 (1H, d, J = 11,5 Hz, H-2), 4,55 (1H, d, J =
11,5 Hz, H-3), 3,78 (2H, s, H-11). Phé *C-NMR
(125 MHz, CD;0D), § (ppm) = 198,5 (C-4), 166,7
(C-7), 162,4 (C-5, C-9), 159,2 (C-4’), 156,0 (C-4”),
133,8 (C-17), 130,6 (C-2”, C-6), 130,3 (C-2°,C-6"),
129,4 (C-1°), 116,1 (C-3”, C-5), 115,7 (C-3°, C-5"),
110,7 (C-6), 101,6 (C-10), 95,7 (C-8), 84,9 (C-2),
73,7 (C-3), 27,5 (C-11).

Hop chat 2'4',5,7-tetrahydroxy-flavanone (6
EMQ5.1, steppogenin): Chat rin mau nau. Phé 'H-
NMR (500 MHz, DMSO-ds) ¢ (ppm): 12,16 (brs, 5-
OH), 7,18 (1H, d, J = 8,5 Hz, H-6"), 6,34 (s, 1H, H-
3%), 6,26 (1H, d, J = 8,5 Hz, H-5"), 5,86 (s, 2H, H-6,
H-8), 5,57 (dd, 1H, J = 2,0; 13,0 Hz, H-2), 3,25 (dd,
1H, J = 13,0; 17,0 Hz, H-3a), 2,58 (dd, 1H, J = 2,5;
17,0 Hz, H-3b). Ph6 *C-NMR (125 MHz, DMSO-
dg)  (ppm): 196,67 (C-4), 167,03 (C-7), 163,54 (C-
5), 163,4 (C-9), 158,6 (C-4"), 155,77 (C-2°), 128,23
(C-6%), 115,37 (C-1°), 106,42 (C-5"), 102,45 (C-3"),
101,53 (C-10), 95,77 (C-8), 97,97 (C-6), 73,82 (C-
2), 41,13 (C-3).

3. KET QUA VA THAO LUAN

Tir cao chiét EtOAc cua cdy mé qua, budc dau
da phan lap dugc 6 hop chat gom: kaempferol (1),
dihydrokaempferol (2), oxyresveratrol (3), quercetin
(4), 6-p-hydroxybenzyldihydrokaempferol (5) va
steppogenin (6) bang cac phuwong phap sic ky cot
silica gel pha thuong va pha dao RP-18, cling nhu
sic ky loc gel Sephadex LH-20.

Chat 1 (MQC-5.7) dugc phan lap duéi dang bot
mau vang. Phé khdi caa hop chét ndy xuit hién pic
ion phén tu tai m/z 285 [M-H]', tuong tng cong thic
phan tir CysH1006. Ph6 'H-NMR cho thay tin hiéu
cac proton thudc hai vong thom benzen, dic trung
cho nhém thé & vi tri 1°,4> [0 (8,08 (d, J = 9 Hz,
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2H), 6,9 (d, J = 9,0 Hz, 2H)], va céc vi tri 5,7,9,10
[64 6,39 (d, J = 2 Hz, 1H), 6,18 (d, J = 2 Hz, 1H)].
Tur céc s6 liéu phd ESI-MS, 'H- va *C-NMR cua
chat 1, so sanh véi céc dir lidu cua chat kaempferol
trong [8] dd xac dinh duoc cau tric cua chat 1 1a
kaempferol.

Chat 2 (MQCS5.8) duoc phan lap dudi dang bot
mau vang. Két hop dir liéu phd 'H-, *C-NMR va
pho khéi (ESI-MS) cho pic ion phan tir tai m/z 287
[M-H], xac dinh duwgc cong thac phén to la
CisH1206. Phé °C-NMR cho thdy hai tin hiéu
cacbon no ¢ vi tri 84,9 va 73,6 ppm, tuong ung Voi
cacbon C-2 va C-3 cua hop chat flavanonol (2R,3R).
Diéu nay duoc khang dinh trén phd *H-NMR véi sy
Xuit hién cua céc tin hiéu proton doublet & &4 5,0 (d,
J=11,5Hz, 1H) va 4,55 (d, J = 11,5 Hz, 1H). Céc
tin hiéu proton & trudng thap dic trung cho vong
benzen thé nhu: vong A duoc thé o cac vi tri
5,7,9,10 [546,18 (d, J = 2,0 Hz, 1H) va 6,39 (d, J =
2,0 Hz, 1H)], vong C thé vi tri 1°.4> [84 6,9 (d, J =
8,5 Hz, 2H) va 8,08 (d, J = 5,5 Hz, 2H)]. Tt cac sb
licu phé ESI-MS, 'H- va *C-NMR cua chat 2, so
sanh  véi cac dix lieu cua chat (2R,3R)-
dihydrokaempferol [9] xac dinh dwoc cau tric cua
chat 2 1a (2R,3R)-dihydrokaempferol.

Chat 3 (MQC-8.3): Phd *H-NMR cua chit 3 xuét
hién 2 doublet cua proton olefin ¢ &, 7,3 (d, J = 16,5
Hz, 1H) va 6,84 (d, J = 16,5 Hz, 1H) vai hang sé
tuong tac J = 16,5 Hz dic trung cho cau hinh trans-
ctia ndi doi. Ngoai ra, phd *H-NMR xuat hién céc tin
hiéu proton & vi tri 6,49 (d, J = 2,0 Hz, 2H) va 6,18
(d, J = 2,0 Hz, 1H) cho thdy vong benzen duoc thé &
vi tri 1, 3 va 5. Céc tin hiéu proton ¢ &y 7,35 (d, J =
2,0 Hz, 1H) va 6,35 (m, 2H) ppm dac trung cho su

4: Quercetin

5: 6-p-Hydroxybenzyl-dihydro-
kaempferol (gericudranin E)

Cac hop chat flavonoid va polyphenol tir...

thé 1°,2°,4’ctia vong thom. Nhu vay, chit 3 chia 2
vong thé benzen va mot cau ni 1a lién két doi. So
sanh di liéu phd *H- va *C-NMR cua chit 3 va tai
lieu da cong bd cua hop chat oxyresveratrol [10],
chét 3 duoc xac dinh la oxyresveratrol.

Chat 4 (MQ9.1): Phé 'H-NMR ving trudng
thip c6 tin hiéu cua 5 proton vong thom: cip doublet
& Sy 6,19 va 6,40 c6 hang sb twong tac J = 2,0 Hz,
cho thiy vong thom A c¢6 2 proton & vi tri meta véi
nhau. Tin hiéu ¢ &4 6,90 (d, J = 8,5 Hz, H-5%) v&i
hang sé twong tac cua hai proton ¢ vi tri ortho la
H-5" va H-6’(J = 8,5 Hz), & &4 7,75 (d, H-2") véi
hang sb twong tac cuia hai proton ¢ vi tri meta J = 2,0
Hz va tin hiéu ¢ &4 7,65 (dd, H-6") vai cac hiang sé
tuong tac J = 2,0 va 8,5 Hz (Jmme = 2,0 Hz va
Juems = 8,5 Hz) cho thay vong B ¢6 nhom thé &
C-3’ va C-4". S liéu phd 'H- va *C-NMR cua chat
4 phi hop vai s6 liéu da cong bd cua quercetin [11].
Do d6 chét 4 1a quercetin.

Chat 5 (MQ9.2) dugc phan lap duéi dang bot
mau tring. Két hop dit liéu phd H-, *C-NMR va
phd khéi (ESI-MS) cho pic ion phan to tai m/z 395
[M+H]", twong tng cbng thiic phan tir CyHig0-.
Phé 'H-NMR cua chat 5 xuét hién tin hiéu singlet ¢
84 3,78 (s, 2H, H-11), phd DEPT xuét hién nhém
CH, ¢ 27,5 ppm, tuong ung véi C-11. Vung truong
thap c6 tin hiéu cta 4 proton thom thé & vi tri 17, 4”
véi &y 7,36 (d, J = 8,5 Hz, 2H, H-2”, H-6") va 7,13
(d, J = 8,5 Hz, 2H, H-3”, H-5”). Tur cac s6 liéu phd
ESI-MS, 'H- va *C-NMR ciia chat 5, so sanh Véi
cac dir liéu cua chét 6-p-
hydroxybenzyldihydrokaempferol [12] xac dinh
dugc ciu trGc cua chat 5 la 6-p-hydroxy-
benzyldihydrokaempferol (gericudranin E).

OH O

6: 2',4',5,7-Tetrahydroxyflavanone
(steppogenin)

Hinh 1: Céc hop chét duoc phan lap tir cao chiét etyl axetat cua cdy mo qua

Chét 6 (EMQS5.1) thu duge dudi dang bot mau
nau. Trén phd *C-NMR va DEPT, quan sét thiy 15

tin hiéu cta carbon, trong d6 c6 1 tin hiéu carbon
bac 2 (6 6 41,1 ppm), 6 tin hiéu carbon bac 3, va 8
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tin hiéu carbon bac 4. Phd 'H-NMR quan sét thay 5
tin hi¢u proton vong thom & dppm: 7,18 (1H, d, J =
8,5 Hz, H-6), 6,34 (s, 1H, H-3") va 6,26 (1H, d, J =
8,5 Hz, H-5") dac trung cho vong thom thé vi tri
1,2,4. Hai tin hié¢u proton trung nhau ¢ dgpm: 5,86 (S,
2H, H-6, H-8). Ngoai ra, tin hi¢u ¢ dppm: 5,57 (dd,
1H, J = 2,0; 13,0 Hz, H-2), 3,25 (dd, 1H, J = 13,0;
17,0 Hz, H-3a), 2,58 (dd, 1H, J = 2,5; 17,0 Hz, H-
3b) rit dic trung cho vong C cua lop chit flavanon.
Tur c4c dit lidu phd thu duoc, bude dau xac dinh
cdng thirc phan tir cua chat 6 12 Cy5H1,06. Ddi chiéu
v6i dit lieu phd cua hop chit steppogenin [13] da
dugc cong bd, xac dinh flavanon 6 1a steppogenin.

4. KET LUAN

Tur dich chiét EtOAc cua cdy mo qua, bang céc
phuong phap sic ky budc dau khao sat da phan 1ap
dugc 5 hop chat gém: kaempferol (1), dihydro-
kaempferol (2), oxyresveratrol (3), quercetin (4), 6-
p-hydroxybenzyldihydrokaempferol (5) va chat 6
(steppogenin), trong d6 hop chét 5 1an dau tién duoc
phéan lap tor cdy mo qua Maclura cochinchinensis.
CAu trdc cua cac chat dugc xac dinh bang phé ESI-
MS, 'H- va *C-NMR,

Loi cam on. Chang t6i chan thanh cam on Vién
Han lam Khoa hp‘c va Cﬁng nghé Viét Nam da tai
tro kinh phi cho dé tai, ma so VAST04.05/1617.
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