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SUMMARY

FLAVONOIT COMPOUNDS FROM DONG VAN MINT FLOWER
(Elsholtzia winitiana var. dongvanesis Phuong) IN VIETNAM

Four flavonoids, including: quercetine (1), rutin (2), hesperidin (3), (+) - catechin (4) were isolated
from the methanol extract of Dong Van mint flower (Elsholtzia winitiana var. dongvanesis Phuong)
collected from Dong Van rocky plateau, Ha Giang province by chromatographic methods such as thin
layer chromatography, column chromatography and their structure is elucidated on the basis of
nuclear magnetic resonance methods (NMR) one-way and two-dimensional, mass spectrometry (MS).
This is the first report on the chemical composition of mint flower in Dong Van, Vietnam.
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1. MO PAU

Elsholtzia 1a mét chi c6 it nhat 33 loai trong ho
Lamiaceae. Ching dwoc phan b va tng dung
rong rdi & Pong A, Chau Phi, Bic My va cac
nuéc Chau Au trong nhiéu thé ky [1]. Trong y
hoc dan gian, cac cong dung phd bién nhét cua
loai trong chi Elsholtzia 1a diéu tri cam, sét,
tidu chay, kiét ly, réi loan tiéu héa, say ning,
giai doc [1,2]. Trong cac nghién ciru trude day
cua cac nha khoa hoc trén thé gigi cho thay 16p
chat chinh duoc tim thay tir cac loai trong chi
Elsholtzia la flavonoid, ngoai ra cac nha khoa
hoc con tim thdy nhidu hop chat
phenylpropanoids, terpenoit, phytosterol va
glycoside cyanogenic [3,4,5,6]. Nhiing hop
chét tinh khiét cua cac I6p chat trén hay chiét
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chiing da khao séat va chitng minh chdng cé kha
nang chdng vi rat, khang khuan, chdng viém,
chdng oxy héa va bao vé chirng thiéu mau cuc
b6 co tim, cling nhu cac hoat dong khac [7,8].
Bac ha Pong Van (Elsholtzia winitiana var.
Dongvanensis Phuong) 1a loai it thiy cua chi
Elsholtzia va ciing it thdy & Viét Nam, chi
duogc tim thdy chu yéu ¢ ving cao nguyén d4
Poéng Van, tinh Ha Giang. Tinh dau cua loai
nay ¢ Viét Nam mai dugce nghién ctiru va thanh
phan c6 chua aldehyde, cac hop chit thom
xeton, monoterpenoit va secquiterpenoit [9].
Trong nghién ctiu nay chiing t6i di tim thiy 4
hop chét flavonoid tir hoa cua cay bac ha Dong
Vin. Day 1a nghién ciru dau tién vé thanh phan
héa hoc cua hoa cly bac ha Dong Vin.



2. THUC NGHIEM

2.1. Thiét bi

Piém néng chay cua hop chit duoc do trén
méay Yanagimoto MP-S3. Pho 'H- va 3C-
NMR, COSY, NOESY, HMQC, va HMBC do
trén may cong huong tir hat nhan Bruker AV-
11 500 voi tetramethylsilane (TMS) véi do
dich chuyén dwoc st dung don vi chuian &
(ppm). Phé khéi luong (EST) duge do trén may
Agilent 1200 LC-MSD. Séc ky cot véi silica
gel (Kieselgel 60, 70-230 mesh and 230-400
mesh, Merck), Sephadex LH-20 (Pharmacia
Fine Chem. Sweden). Sic ky ban mong (TLC)
Kieselgel 60 F254 (Merck) va nhiing hop chét
trén ban mong duoc hién mau bang dén UV
hai bude song, hoi tinh thé iot.

2.2. Nguyén ligu

Hoa cua cay bac ha Pdng Van dugc thu héi tai
cao nguyén da Pong Van (Ha Giang) vao
thang 8/2018, dugc TS. Nguyén Qudc Binh
(Bao tang thién nhién Viét Nam, Vién Han lam
Khoa hoc va Cong nghé Viét Nam) dinh danh,
tiéu ban dugc Iuu giir tai khoa Sinh hoc, truong
Pai hoc Vinh.

2.3. Phan lap cac hop chat

Mau hoa cua cdy bac ha Pong Vian dugc lam
sach, phoi kho ¢6 khéi lwong 1,0 kg chiét véi
su hd tro boi séng siéu am voi metanol (10 L x
3 x 2'h) & 60°C, cit thu hdi dung méi dudi ap
sudt giam thu duoc cao mau nau (254 g). Dich
chiét metanol duoc chiét 1an luot v6i hexan,
etyl acetate, va butanol, thu dugc cac cao
hexan (11g), etyl axetat (161g), butanol (339),
va phén tan trong nudc (40g).

Cao etylacetat dugc tién hanh sic ky cot silica
gel (8x80 cm) v6i dung mbi rua giai
cloroform:metanol  (CH3CIl:MeOH)  (50:1,
30:1, 10:1, 5:1) thu dugc 10 phéan doan chinh.
Phan doan 2 dugc sic ky ¢t trén silica gel
(3x80 cm) voi hé dung mébi roa giai
CH3CI:MeOH (20:1) thu dwgc chat 1 va 2.
Phan doan 3 (2,9 g) dugc phén tich bang sic ki
cot silica gel (5x80 c¢cm) véi hé dung moi rira
giai CH3CIl:MeOH (15:1) va sau d6 lam sach
bang Sephadex LH-20 thu dugc chit 3, 4.

Hop chat 1 (Quercetin): Chat rin mau vang,
d.n.c. 314-315°C; ESI-MS m/z 303 [M+H]*,
IH-NMR (DMSO-d6, 500 MHz) & (ppm):
12.48 (1H, s, OH-5), 10.76 (1H, s, OH-7), 9.56
(1H, s, OH-3), 9.33 (1H, s, OH-3"), 9.33 (1H, s,
OH-4"), 7.66 (1H, d, J = 2.0 Hz, H-2), 7.53
(1H, dd, J =2.0, 8.0 Hz, H-6), 6.87 (1H, d, J =
8.5 Hz, H-5), 6.17 (1H, d, J = 2.0 Hz, H-6),
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639 (1H, d, J = 2.0 Hz, H-8). C-NMR
(DMSO-d6, 125 MHz) & (ppm): 176.0 (C-4),
164.1 (C-7), 160.9 (C-5), 156.3 (C-9), 147.9
(C-2), 147.0 (C-4"), 145.2 (C-3), 135.9 (C-3),
122.1 (C-1'), 120.2 (C-6)), 115.8 (C-5), 115.2
(C-2Y, 103.2 (C-10), 98.4 (C-6), 93.5 (C-8).
Hop chét 2 (Rutin): Chat rin mau vang, d.n.c.
190°C; ESI-MS m/z 611 [M +H]*; H-NMR
(DMSO-d6, 500 MHz) & (ppm): 7.59 (1H, dd,
J=9.0, 2.1 Hz, H-6°), 7.54 (1H, d, J = 2.1 Hz,
H-2%), 6.85 (1H, d, J = 9.0 Hz, H-5), 6.40 (1H,
d, J=2.0 Hz, H-8), 6.20 (1H, d, J = 2.0 Hz, H-
6),5.32 (1H,d,J=7.2 Hz, H-1""), 4.39 (1H, d,
J= 1.6 Hz, H-17") 3.83-3.35 (10H, m, H-2"-
6ab> va 2°°-57), 0.99 (3H, d, J = 6.2). 1°C-
NMR (DMSO-d6, 125 MHz) & (ppm): 178.2
(C-4), 164.3 (C-7), 1615 (C-5), 157.1 (C-9),
156.7(C-2), 148.7 (C-4°), 145.6 (C-3°), 134.1
(C-3), 121.9 (C-1°), 122.0 (C-6'), 116.5(C-5"),
116.1(C-27), 104.2 (C-10), 101.4 (C-1"), 101.0
(C-1"), 98.9 (C-6), 93.9 (C-8), 76.7 (C-3"),
76.7 (C-57), 74.9 (C-2), 72.7 (C-4), 71.4
(C-47), 712 (C-3°"), 70.8 (C-2°""), 68.5 (C-
57°), 67.3 (C-67"), 18.0 (C-6"").

Hop chit 3 (Hesperidin): Chat rin mau tring ;
IH- NMR (DMSO-d6, 500 MHz) & (ppm):
12.01 (1H, s, 5-OH), 9.12 (1H, s, 3'-OH), 6.91
(3H, m, H-2,5.6"), 6.14 (1H, d, J=2.1 Hz, H-
8), 6.12 (1H, d, J=2.1 Hz, H-6), 5.50 (1H, dd,
J=12.1, 3.3 Hz, H-2), 4.97 (1H, d, J=7.3 Hz,
H-17), 4.53 (1H, s, H-1""), 3.77 (3H, s, 4'-
OCH3), 3.25 (1H, m, H-3b), 2.78 (1H, dd,
J=17.1, 3.3 Hz, H-3a), 1.08 (3H, d, J=6.2 Hz,
H-6"); C-NMR (DMSO-d6, 125 MHz) &
(ppm): 197.3 (C-4), 165.4 (C-7), 163.4 (C-5),
162.8 (C-9), 148.2 (C-4"), 146.7 (C-3", 131.4
(C-1'),118.2 (C-6"), 114.5 (C-2'), 112.3 (C-5"),
103.6 (C-10), 100.9 (C-1"), 99.65 (C-1"),
96.62 (C-6), 95.79 (C-8), 78.12 (C-2), 75.74
(C-3"),75.30 (C-5"), 72.98 (C-2"), 71.83 (C-
4", 70.25 (C-4"), 69.95 (C-2""), 69.32 (C-3"),
68.11 (C-5"), 65.69 (C-6"), 55.91 (OCH3),
42.02 (C-3), 18.11 (C-6").

Hop chit 4 ((+)-catechin): Chét ran mau tring,
ESI-MS  (m/z): 291 [M+H]*, 'H-NMR
(CD30D, 500 MHz) &: 6.79 (1 H, d, J=2.0 Hz,
H-2), 6.72 (1 H, d, J=8.4 Hz, H-5"), 6.67 (1 H,
dd, J=8.4, 2.0 Hz, H-6"), 5.89 (1 H, d, J=2.4
Hz, H-8), 5.82 (1 H, d, J=2.4 Hz, H-6), 453 (1
H, d, J=7.2 Hz, H-2), 3.94 (1 H, ddd, J=8.0,
7.2, 5.6 Hz, H-3), 2.80 (1 H, dd, J=16.4, 5.6
Hz, H-4a), 2.46 (1H, ddd, J=16.4, 8.0, 2.0 Hz,
H-4b). ®C-NMR (CD30D, 125 MHz) $§



(ppm): 157.6 (C-7), 157.1 (C-5), 156.7 (C-8a),
145.7 (C-4’), 145.6 (C-3’), 132.3 (C-1°), 120.1
(C-67), 115.7 (C-5°), 115.3 (C-2°), 100.7 (C-
4a), 96.2 (C-6), 95.5 (C-8), 82.8 (C-2), 68.4
(C-3), 28.8 (C-4).

3. KET QUA VA THAO LUAN

Tir cao metanol cia hoa cdy bac ha Pong Vin
(Elsholtzia winitiana var. dongvanesis Phuong)
bing cac phwong phap chiét, sic ky, ching toi
da phan 1ap dwoc 4 hop chit flavonoit, cau tric
cua cac hop chét nay duoc xac dinh bang cac
phuong phap ph.

Hop chdt 1 1a chat rin mau vang, d.n.c 314-
315°C. Phé khdi lugng ESI-MS cho tin hiéu
cua ion [M+H]" tai m/z 303 tuong Gng Voi
cong thuc phan tir 13 CisHi007. Phd *H-NMR
cho hai tin hiéu doublet tai 64 6.17 (1H, d, J =
2.0 Hz) va 6.39 (1H, d, J = 2.0 Hz) day la hai
proton H-6, H-8 cua vong benzen (A) va tin
hiéu cua hop chét flavonoit, tin hiéu coa 3
proton tai &y 7.66 (d, J = 2.0 Hz), 7.53 (1H,
dd, J=2.0, 8.0 Hz) va 6.87 (d, J = 8.5 Hz)
tuong ung véi H-2°, H-6" va H-5", ddy thé hién
lien két theo kiéu ABX cuia vong (B), la nhiing
tin hiéu proton cua hop chit quercetin. Phd
13C-NMR cho tin hiéu cua 15 nguyén tir
cachon trong khoang & 93.4-175.9 ppm, day la
tin hiéu dic trung cua kiéu khung flavonoit va
tin hiéu cia nhém C=0 ¢ & 176.0 (C-4). Két
hop céc s6 liéu phé va so sanh vai tai ligu [10]
hop chét 1 duoc chitng minh & quercetin.

Hop chat 2 1a chat rin mau vang, d.n.c 190°C.
Phé ESI-MS cho tin hiéu cua pic ion [M+H]*
tai m/z 611 twong tng véi cdng thac phén tir
C27H30016. Phd 'H-NMR cua hop chat 2 ciing
cho hai tin hiéu doublet véi d6 dich chuyén
twong ty nhu chat 1 (8w 6.20, d, J = 2.0 Hz va
6.40, d, J = 2.0 Hz) twong tng véi H-6 va H-8
cua vong A va kiéu cau tric ABX (vong B)
ciing dwoc thé hién ¢ 6x 7.54 (d, J = 2.1 Hz, H-
2", 7.59 (dd, J = 2.1, 9.0 Hz, H-6") va 6.85 (d,
J = 9.0 Hz, H-5') twong ty hop chat 1, tir d6
cho thay hop chit 2 ciing co kiéu khung
flavonoit. Ngoai ra, phé con cho tin hiéu caa
nhiing proton cua cac goc duong (51 3.83-3.35
ppm) cung véi 2 proton aromeric & 6n 5.32
(1H, d, J =7.2 Hz) va 4.39 (1H, d, J = 1.6 Hz)
tuong tng vai hai vi tri H-1°, H-1" cua hai
gbc duong p-glucose va a-rhamnose va tin
hieu & &4 0.99 (-CHs; cua gbc dudong o-
rhamnose). Phé *C-NMR ciia hop chit 2 cho
tin hiéu cta 27 nguyén tir cacbon, trong d6 co
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tin hiéu caa nhém C=0 tai 6 178.2 ppm (C-4),
nhom metyl cia gbc duong rhamnose (5 18.0,
C-6>"), tin hiéu cua hai vong A, B (5 116.1-
164.3 ppm) va cachon cua hai géc duong (&
67.3-101.4 ppm). Két hop tin hiéu céc loai phd
va 50 sanh véi tai liéu tham khao [11], hop chat
2 la rutin.

Hop chdt 3 dugc phan 1ap ¢ dang chat rin mau
trang. Pho 'H NMR, tuong tu nhu hop chét 2,
hop chit 3 ciing cho cac tin hiéu cua kiéu ciu
trdc quercetin tai do dich chuyén 8y 6.14 (1H,
d, J=2.1Hz, H-8), 6.12 (1H, d, J = 2.1 Hz, H-
6) & vong A, o4 6.91 (3H, m, H-2',5,6 cua
vong B (ABX), ngoai ra con c6 hai tin hiéu cua
nhom methoxy 3.77 (3H, s, 4’-OCH3), hai
proton aromaric cia gbc duong glucose va
rhamnose tai 64 4.97 (1H, d,J=7.3 Hz, H-1"") va
4.53 (1H, s, H-1"""), mot nhém metyl & 61 1.08
(3H, d, J=6.2 Hz, H-6"") cua gbc duong
rhamnose. Phd 3C-NMR cho thay tin hiéu cua
28 nguyén tir C, trong do tin hiéu cta hai vong
A va B trong khoang 112.3 -165.5 ppm, tin
hiéu cua hai goc duong trong khoang dich
chuyén 68.11-100,9 ppm, tin hiéu cia nhém
metyl tai 18.11 (C-6""). Két hop tin hiéu cac
loai phé va so sanh vai tai liéu tham khao [12],
hop chit 2 dwgc ching minh 1a hop chit
hesperidin.

Hop chdt 4 1a chét rin ma u tring. Phé khéi
luong ESI-MS cho tin hiéu cua pic ion
[M+H]" tai m/z 291 twong tng va&i cong thirc
phan tir CisH1406. Twong tw nhu ba hop chit
trén, phé 'H-NMR cho tin hiéu cua hai nguyén
ta proton H-6, H-8 (6n 5.82 va 5.89, d, J=2.4
Hz) caa vong A va tin hiéu tai 64 6.79 (1H, d,
J=2.0 Hz, H-2'), 6.72 (1H, d, J=8.4 Hz, H-5'),
6.67 (1H, dd, J=8.4, 2.0 Hz, H-6") cua vong B
(ABX) thudc cau trac flavonoit, dudi sy tuong
tac cua H-3 (6 3.94 ppm), tin hiéu khéc nhau
gitta hop chit 4 va ba hop chét trén 13 su xuit
hién cua hai proton H-4 tach ra va cé do dich
chuyén khéc nhau (2.80 (1H, dd, H-4a) va 2.46
(1H, ddd, H-4b) dudi sy twong tac cua H-3
ching t6 hop chét 4 ¢6 kiéu khung flavan. Phd
13C-NMR cho tin hiéu cta 15 nguyén tu
cacbon, trong d6 co6 2 tin hiéu cta cacbon lién
két v6i oxi tai & 82.8 va 68.4 ppm, mét tin hiéu
cta nhom -CH,- tai & 28.8 ppm. Két hop tin
hiéu cac loai phd va so sanh véi tai liéu tham
khao [13], hop chét 4 dugc ching minh 1a hop
chat (+)-catechin.
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4. KET LUAN

Nghién ctu vé thanh phan héa hoc cua hoa cay
bac ha Pdng Vian duogc thu hai & cao nguyén
da Pdng Vian, Ha Giang, chung toi da phan 1ap
dugc 4 hop chét flavonoit quercetin (1), rutin
(2), hesperidin (3) and (+)-catechin (4). Pay la
cong bd diu tién vé thanh phan héa hoc cua
hoa cay bac ha Pdng Van ¢ Viét Nam.

CAM ON

Céc tac gia tran trong cam on dé tai Bo gido
duc dao tao dd hd trg kinh phi cho dé tai nay
(B2019- TNA-06).
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