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PHAN LAP VA XAC BINH CAU TRUC THANH PHAN HOA HOC
CUA LOAI HATHU 0 DO (POLYGONUM MULTIFLORUM)

ISOLATION AND DETERMINATION OF STRUCTURE OF CHEMICAL COMPOSITION
FROM FALLOPIA MULTIFLORA (POLYGONUM MULTIFLORUM)

TOM TAT

Phén 1ap va xac dinh thanh phan héa hoc can chiét methanol clia ha thl 6
dd (Polygonum multiflorum) thu dwoc bon hop chét bao gom reveratrol (1),
catechine (2), 2,3,5,4"tetrahydroxystilbene 2-0-B-D-glucopyranoside (3) va
benzyl 7-0-[B-D-glucopyranosyl-(1—6)-B-D-glucopyranoside] (4). Cu trdc héa
hoc ctia cac hop chét duoc 1am séang td bang mot s6 phuong phap phd bao gom
ESI-MS va NMR. Nhitng hop chét nay thuge nhém chét phenolic va mang nhiéu
hoat tinh quy clia ha thd 6 do.

Tir khéa: Ha tht 6 do, hop chat phenolic, polygonum multtiflorum.

ABSTRACT

Phytochemical investigation of the methanol fraction of Polygonum
multiflorum led to the isolation of four compounds, include reveratrol (1), catechine
(2), 2,3,5,4"tetrahydroxystilbene 2-0--D-glucopyranoside (3) va benzyl 7-0-[p-D-
glucopyranosyl-(1—6)-B-D-glucopyranoside] (4). The structures were elucidated
by spechoscopic methods including ESI-MS and NMR. These compounds belong to
the phenolic and carry many precious activities of Polygonum multiflorum.
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CHU VIET TAT

ESI-MS Electrospray lonisation Mass Spectromet

NMR Nuclear Magnetic Resonance spectroscopy

DEPT Distortionless Enhancement by Polarisation Transfer
'H-NMR Proton Nuclear Magnetic Resonance Spectroscopy
BC-NMR  Carbon-13 Nuclear Magnetic Resonance Spectroscopy
HSQC Heteronuclear Single-Quantum Coherence

HMBC Heteronuclear Mutiple Bond Connectivity
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1.GIOI THIEU

Ha tha 6 dé c6 tén khoa hoc la Fallopia multiflora (tén
dong nghta: Polygonum multiflorum) thuéc ho Rau ram
(Polygonaceae) [1]. Cac nghién clru vé thanh phan hoa hoc
cho thdy trong ré ¢t ha thii 6 dé c6 chira nhiéu nhdm chét
nhu polyphenol, anthraquinon, flavonoid, phenolic acid,
protocatechuic acid...[2, 3]. Nghién cttu phan lap ré ha tha
6 dé nham giai thich cac tac dung dugc ly cla loai cay nay
chling téi da tim duoc 4 hop chat thuéc nhém hop chat
phenolic. Cac hgp chét phan lap dugc bao gdm resveratrol
(1), catechine (2), 2,3,54'"-tetrahydroxystilbene 2-O-f3-D-
glucopyranoside (3) va benzyl 7-O-[B-D-glucopyranosyl-
(1—6)-B-D-glucopyranoside] (4) (hinh 1). Bai bao nay mo ta
quy trinh phan lap va xac dinh cdu tric ctia 4 hgp chat trén.
2. PHUONG PHAP NGHIEN CUU
2.1. Thiét bi

Ph6é céng hudng tir hat nhan ghi bang may Bruker
AM500 FT-NMR spectrometer voi chat néi chuan 1a TMS
(Tetramethylsilane). Phé khoi lvgng phun mu dién t& (ESI-
MS) do trén hé may LC/MS Agilent 1260 series, 6120 Single
Quadrupole. Cac thiét bi trén thudc Vién Héa sinh bién,
Vién Han lam Khoa hoc va Céng nghé Viét Nam.

2.2. MAu thuc vat

Mau ré ha thi 6 dé duoc thu hai tai Ha Giang vao thang
10/2014 va duoc giam dinh tén khoa hoc béi TS. Nguyén
Thé Cuong, Vién Sinh théi va Tai nguyén Sinh vat - Vién Han
lam Khoa hoc va Céng nghé Viét Nam. Mau tiéu ban (HG03)
duwoc lwu tri tai Vién Hoéa sinh bién, Vién Han 1am Khoa hoc
va Cong nghé Viét Nam.

2.3. Chiét va phan lap chat

Ré cl ha tha 6 dd dwoc phoi khé trong bong ram, xay
nho (3,5kg) va ngam chiét véi dung méi methanol (10 Lit x
3 1an) & nhiét d6 phong. Dich chiét sau d6é duoc cat loai
dung méi duwéi ap sudt gidm thu duoc 430,0g can chiét
methanol. Can chiét nay dwoc hoa tan véi nwéc (2 Lit) roi
chiét phan doan lan lvot voi n-hexane va ethyl acetate (moi
loai 1 Lit x 3 1an) thu duoc céc can chiét n-hexane (51,79),
ethyl acetate (214,5g) twong (*rng va can nuéc.
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Tién hanh sic ki cot silicagel d6i voi phan can chiét ethyl
acetate, rira gidi bang hé dung méi gradient n-hexane-
acetone (100:0-0:100, v/v) thu dugc 3 phan doan E1-E3. Phan
doan E3 (5,0g) duoc dua lén cot silicagel véi hé dung maéi rira
gidi la n-hexane-acetone (4.1, v/v) thu dugc 2 phan doan
E3.1-E3.2. Ti€p tuc phan lap ddi voi phan doan E3.1 trén cot
silicagel v6i hé dung moi rira gidi la diclomethane-methanol
(16:1, v/v) thu duoc hgp chét 1 (3,4mg). Phan doan E3.2 duoc
tién hanh twong ty E3.1, sau dé qua cot sephadex véi hé
dung mai rira giai la methanol-nwoc (1:1, v/v) roi ti€p tuc sic
ki cot silicagel v&i hé dung méi rira gii la n-hexane-acetone
(1:1, viv) thu duogc hgp chét 2 (90,8mg).

Trién khai s&c ki cot Diaion HP-20 voi phan can nudc va
rira giai lan lvgt bang cac hé dung moi methanol-nuoc
(0:100; 25:75; va 100:0, v/v) thu duvgc cac phan doan W1-W3
tvong (ng. Tién hanh sac ki cot silicagel d6i vai phan doan
W3 (629¢g), rira gidi bang hé dung méi gradient
diclomethane-methanol (100:0-0:100, v/v) thu dugc 5 phan
doan W3.1-W3.5. Phan doan W3.2 (1,2g) dugc giai hap lan
lvot trén sic ki cot silicagel véi hé dung méi rira giai 1a
diclomethane-methanol (7:1, v/v), cot silicagel pha dao
YMC RP-18 véi dung moi rira gidi la acetone:nuwéc (1/1,5,
v/v), ti€p tuc qua cot LH-20 véi hé dung moi rira giai 1a
methanol-nwéc (1:1, v/v) thu dwoc hop chat 3 (370 mg).
Twong tu, phan doan W3.5 (8,0g) dwoc dua qua cot silicagel
voi hé dung moi rira giai la diclomethane-methanol (6:1,
v/v), qua cOt silicagel pha dao YMC RP-18 v6i hé dung moi
rlra giai la acetone:nuéc (1:3, v/v), cdt sephadex voi dung
moi rira gidi la methanol-nuéc (1:1, v/v), cot silicagel voi hé
dung mobi ra gidi la diclomethane-methanol-nuéc
(5:1:0,01, v/v/v) thu duoc hop chat 4 (6,0mg).

(E)-3'4,5'-trihydroxystilbene (Reveratrol) (1): chat bét vo
dinh hinh mau vang cam. *H NMR (500 MHz, CD,0D), *C
NMR (125 MHz, CD,0D).

Catechine (2): chat bot mau vang nhat. 'H NMR
(500MHz, CD,0D), *C NMR (125MHz, CD,0D).

2,3,5,4'-tetrahydroxystilbene  2-O-B-D-glucopyranoside
(3): chéat bot vo dinh hinh mau nau. *H NMR (500MHz,
CD,0D), *C NMR (125MHz, CD,0D).

Benzyl 7-O-[B-D-glucopyranosyl-(1—6)-3-D-
glucopyranoside] (Benzyl gentiobioiside) (4): 'H NMR
(500MHz, CD,0D), *C NMR (125MHz, CD,0D).

3. KET QUA VA THAO LUAN

Hop chét 1 thu duoc duéi dang chat bot vo dinh hinh
mau vang cam. Trén phd *H-NMR tai viing trvong yéu xuét
hién tin hiéu cda cac proton vong thom, bao gébm cap
proton & hai vi tri ortho tai &, 6,47 (2H, d, J = 2,0Hz, H-2, 6)
va mot proton & vi tri para tai &, 6,18 (1H, d, J = 2,0Hz, H-4),
4 proton d&c trung cla hé vong thom A,B, tai &, 6,77 (2H, d,
J=28,55Hz, H-3', 5'), 7,37 (2H, d, J = 8,5Hz, H-2', 6'). Bén canh
do con xuat hién hai proton olefin cla lién két doi tai &,
6,83 (1H, d, J = 16,5Hz, H-B), 6,99 (1H, d, J = 16 5Hz, H-0), hai
proton nay cé hang s6 tvong tac rat Ion (J = 16,5Hz) nén
khang dinh duoc lién két déi nay co cau hinh dang trans.
Trén ph6 *C-NMR va pho DEPT cho thay hgp chat cé tin
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hiéu ctia 14 nguyén t& carbon bao gdém cac nhém: 5 nhém
nguyén tlr carbon khéng chia hydro, 9 nhém methine.
Trong do, hai cdp tin hiéu cda lién két doi tai & 129,4 (C-a),
127,0 (C-B), cac nhdm nguyén carbon khéng chira hydro
lien két truc ti€p v6i nguyén tl oxy trén vong thom
(oxygenated carbon) tai & 159,6 (C-3, 5), 158,3 (C-4"), con lai
la nhitng nhém nguyén t& carbon khac trong vong thom
tai & 105,7 (C-2, 6), 102,6 (C-4), 128,7 (C-2', 6'), 116,4 (C-3,
5. So sanh dit liéu phé hgp chat nay vai hgp chat (E)-
3'4,5-tryhydroxystilbene, thdy c6 su trung khit cac vi tri
twong (ng [4]. Trén phd ESI-MS xudt hién pic tai m/z 229,0
[M+H]* nén hgp chét 1 c¢6 cdng thic phan ti la C,,H,,0,4
(M =228). Tlr c&c dit kién trén khéng dinh dwgc hop chat 1
la (E)-3'4,5"-tryhydroxystilbene.

Hop chét 3 thu dwgc duti dang chat bot v dinh hinh
mau nau, pho *H va C-NMR clia hop chat 3 ¢6 su tuvong
déng vai hop chat 1. Mat khac, trén phé *H, dich vé ving
treong manh hon xudt hién tin hiéu dac trung cla 7 proton
trén phan t& duong trong khodng 4,53 - 3,44, trong d6 mét
tin hiéu dac trung cda proton anome tai 4,53 (H-1"), proton
nay c6 hang s6 twong tac kha cao (J = 8,0Hz) nén du doan
phan tir dvong nay c6 cdu hinh dang B. Trén ph6 *C-NMR va
ph6 DEPT cho thdy hop chat cé tin hiéu ctia 20 nguyén ti
carbon bao gébm cac nhém: 6 nhém nguyén t& carbon
khéng chta hydro, 13 nhém methine va mét nhom
methylen. Trong dé cé 6 nhém nguyén t& dac trung cla
phan tlr duwong gluco tai & 1027 (C-1"), 754 (C-2"), 77,8
(C-3"), 70,7 (C-4"), 78,1 (C-5"), 62,0 (C-6"), két hop Vi phd
'H-NMR dy doan duwoc day la phan tr duong B-D-
glucopyranoside. So sanh di liéu phé hop chat nay véi hop
chét 2,354 -tetrahydroxystilbene 2-O-B-D-glucopyranoside,
théy co su triing khit cac vi tri twong tng [5]. Trén phd ESI-MS
xudt hién pic tai m/z 407,0 [M+H]", dyv doan hop chat co
coéng thirc phan tl C,,H,,0, (M = 406). Két hop cac di kién
phé trén khang dinh dwoc hop chdt 3 la 2354"-
tetrahydroxystilbene 2-O-B-D-glucopyranoside.

Chét 2 thu dwoc dwéi dang bdt mau vang nhat, pho
khoi lwvgng ESI-MS xuét hién pic ion phan t& tai m/z 291,0
[M+H]*. Két hgp véi phé *H, va *C-NMR c6 thé dv doan
céng thirc phan tr C,sH,,0, khdi lvgng phan ti M = 290.
Ph6 *H-NMR xuét hién tin hiéu clia hai proton & vi tri meta
véi nhau tai & 596 (1H, d, J = 2,5Hz, H-6), 589 (1H, d,
J = 2,5Hz, H-8), dong thoi trén phé *H cling xac dinh sw ¢o
mat cla vong thom thé kiéu ABX bai cac tin hiéu &, 6,86
(1H, d, J = 2,0Hz, H-2"), 6,79 (1H, d, J = 8,0Hz, H-5'), 6,74 (1H,
dd, J=2,0, 8,5Hz, H-6"). Ngoai ra con xudt hién tin hiéu cla
hai nhém methin ndi véi oxi tai &, 4,59 (1H, d, J = 7,5Hz,
H-2), 4,01 (1H, m, H-3) va hai proton ctia nhém methylen tai
2,53 (1H, dd, J = 85, 16,5Hz, H,-4), 2,87 (1H, dd, J =55,
16,0Hz, Hy-4). Nhu vay c6 thé so bd nhan dinh hgp chat 2
c6 khung flavan, digu nay duoc khéng dinh hon trén phé
3C-NMR. Phd **C-NMR xudt hién tin hiéu clia 15 nguyén ti
cacbon. Hai tin hiéu tai & 95,5 va 96,3 duoc xac dinh 1a &
hai vi tri C-8, C-6 clia vong A khung flavan khi vi tri C-5 va
C-7 bi thé, ba nhém methin con lai ctia vong benzen duoc
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xac dinh 1a thudc vong B: & 115,2 (C-2'), 116,1 (C-5'), 120,0
(C-6"). Tin hiéu ctia hai nhém methin tai & 82,8 va 68,8 la
hoan toan phu hop véi vi tri C-2 va C-3 cla khung flavan
trong dé vi tri C-3 c6 dinh v6i nhém thé chira oxi, nhém
methylen duy nhat & 28,4 duwgc xac dinh la & vi tri C-4.
Ngoai ra ph6 *H-NMR va **C-NMR ciing khéng xuét hién bat
ky tin hiéu ctia nhém thé nao chirng té tat ca cac nhém thé
trong phan t& déu 1a nhém OH. Pigu nay dwoc khdng dinh
thém dua vao pho khéi lvgng ESI-MS. So sanh céac di kién
phd cla hgp chat 2 voi cac dir kién phd cua chat (+)-
catechin théy c6 sy phu hgp hoan toan [6]. Nhv vay hop
chéat 2 la (+)-catechin.

OH

Hinh 1. CAu trdc ctia hop chét 1-4 phan Iap tir ré ha thi 6 do

Hop chat 4 thu dwgc duti dang chat bot v dinh hinh
mau nau. Trén pho *H-NMR tai viing tredng yéu xuat hién tin
hiéu cta 5 proton vong thom, bao gém proton & vi tri para
tai &, 7,28 (1H, br d, H-4), 4 proton d&c trung clia hé vong
thom A,B, tai &, 7,34 (2H, br d, H-3, 5), 7,44 (2H, br d, H-2, 6).
Dich vé vung treong manh hon xuat hién tin hiéu cda 14
proton trén phan t& dudng trong khoang 4,44 — 3,26, trong
do hai tin hiéu d&c trwng clia proton anome tai 4,44 (H-1") va
4,39 (H-1), c& hai proton nay déu c6 hang s6 twong tac kha
cao (J = 8,0 Hz) nén du doan hai phan t&r dudng nay déu co
cau hinh dang B. Mat khéac phd *H-NMR con cho tin hiéu
proton tai & 4,68 (1H, d, J = 12,0Hz, H,-7), 494 (1H, d,
J = 12,0Hz, H,-7). Gia tri d6 chuyén dich hda hoc cua hai
proton nay bi léch vé viing trudng yéu hon céc proton thudc
nhom methylen théng thuong khac do chdng thuéc nhom
methylen lién két tryc tiép voi vong thom va nguyén t&r oxi.
Trén pho BC-NMR va phé HSQC cho thdy hop chét ¢ tin
hiéu cda 19 nguyén t& carbon bao gom: 1 nhém nguyén ti
carbon khong chira hydro, 15 nhom methine va 3 nhém
methylen. Trong dé c6 12 nhém nguyén ti dac treng cla
phan t&r dwong tai & 103,3 (C-1'), 75,0 (C-2'), 77,9 (C-3), 71,4
(C-4'), 77,0 (C-5'), 69,7 (C-6') va & 104,8 (C-1"), 75,0 (C-2"), 77,9
(C-3"), 71,5 (C-4"), 77,9 (C-5"), 62,6 (C-6"), két hop v6i ph6 'H-
NMR dy doan dugc day la phan t&¢ duong B-D-
glucopyranoside. Nhdm nguyén t& carbon khdng chia
hydro trén vong thom tai & 138,9 (C-1), nam nhém nguyén
tl carbon trén vong thom con lai gom & 129,3 (C-2,4), 129,2
(C-3,5), 128,7 (C-4), mdt nhém methylen con lai lién két truc
tiép véi vong thom va nguyén t& oxi tai & 72,0 (C-7). Mét
khac, phé HMBC cho thdy proton anome & &, 4,44 (H-1")
twong tac véi carbon & 69,7 (C-6") chitng té don vi dudng thi

nhét nay gan tryc tiép vao vi tri C-6' clia don vi duong thir
hai. Proton anome & &, 4,39 (H-1') twong tac véi carbon
methylen lién két voi vong thom tai & 72,0 (C-7), chitng té
don vi duong thi hai lién két gian ti€p voi vong thom théng
gua nguyén tr carbon C-7. Ngoai ra, phd HMBC con cho thay
cé s twong tac dong thoi gilra proton H,-7 va H,-7 v6i cac
nguyén t& carbon & & 103,3 (C-1'), 138,9 (C-1). So sanh di
litu phod hop chat nay voi hop chat benzyl gentiobioiside,
thay c6 sir triing khit cac vi tri twong ¢ng [7]. Vay khdng dinh
duwoc hop chat 4 la benzyl 7-O-[3-D-glucopyranosyl-(1—6)-f-
D-glucopyranoside] (benzyl gentiobioside).

4. KET LUAN

B6n hgp chéat thudc nhém chét phenolic gom reveratrol
(1), catechine (2), 2,354 tetrahydroxystilbene 2-O-B-D-
glucopyranoside (3) va benzyl 7-O-[3-D-glucopyranosyl-
(1—6)-B-D-glucopyranoside] (4) d& dugc phan 1ap va xac dinh
cu truc tir hai can chiét n-hexane va ethyl acetate clia ré cti ha
tha 6 dé Ha Giang. K&t qua nay gop phan lam sang té thanh
phan héa hoc clia ré cay ha thi 6 dé thu héi tai Ha Giang,
dong thoi tao co s& khoa hoc cho cac nghién ctu ti€p theo
nham giai thich tac dung chita bénh da dang clia loai nay.
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