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1
MO DAU

Nam trong khu vuc c6 khi hau nhiét d¢i gi6 mua, nong am, Viét Nam duoc
thién nhién wu dai véi tham thuc vat phong phtl va da dang. Nudc ta ¢6 nén y hoc
cd truyén v6i bé day hang nghin nam lich sir, nén y hoc dan toc ciing khong ngimg
phat trién qua céc thoi ky d6. Nhidu bai thude, vi thube co tic dung tot trén 1am
sang nhung chwa duoc nghién ctru sau vé thanh phan héa hoc, tac dung dugc 1y va
doc tinh. Nghién ciru dé khai thac, ké thira, ing dung va phat trién ngudn thyuc vat
lam thudc da, dang va sé& 14 van dé c6 y nghia khoa hoc, kinh té va xa hoi rat 16n &
nudc ta.

Su phat trién ctia nén khoa hoc hién dai gitip chung ta c6 thé phén tich sau
hon vé duoc li¢u, thanh phan héa hoc va tic dung duoc ly lién quan qua nhiing
nghién ciru thyc nghiém. Ngay nay, viéc tim kiém cac hop chat thién nhién c6 hoat
tinh duogc ly cao dé lam thudc 1a mot xu thé dugc cac nha khoa hoc dac bi¢t quan
tam. Rat nhiéu cong bd dugce dua ra hang nam trén cac tap chi khoa hoc qudc gia
cling nhu qudc té dé cap dén van dé phéan 1ap va chiét tach cac chat c6 hoat tinh sinh
hoc tir cac loai thyc vat khac nhau tao co s khoa hoc trong viéc st dung cac bai
thudc dan gian chira bénh mot cach hidu qua, dong thoi ddy manh phat trién linh
vuc y dugc nang cao suc khée, phuc vu doi séng nhan dan. Gia tri cua nhiéu hop
chét thién nhién c¢6 hoat tinh sinh hoc khong chi ¢ cong dung truc tiép lam thudc
chira bénh, ma con vi chiing c¢6 thé dung lam cic nguyén mau hodc cac cau tric dan
duong cho sy phat trién va phat hién nhiéu dugc pham moi. Nghién ciru hoa hoc
theo dinh huéng hoat tinh sinh hoc 1a con dudng ngan va hiéu qua nhat dé tim kiém
céc hoat chat tir ngudn tai nguyén tai tao nay.

Céc loai thyuc vat thugc chi Bong nude (Impatiens), ho Balsaminaceae dugc
biét dén trong y hoc dan gian & nhiéu ving trén thé gidi trong viéc didu tri cac bénh
khac nhau nhung chii yéu tap trung vao cac bénh lién quan dén viém nhiém va tiéu
duong. Két qua nghién ctru hoa hoc va hoat tinh sinh hoc cua cac loai thudc chi
Bong nude cho thdy co nhiéu hop chat méi co cu tric tha vi thé hién nhimg hoat
tinh sinh hoc quy bau nhu khang viém, ha duong huyét, chong ung thu, chéng oxy
hoa, khang khuén, khang nam, ...O Viét Nam, mot s6 loai thudc chi Impatiens da

dugc sir dung trong dan gian trong viéc chita tri nhiéu bénh, tuy nhién chua c6
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nghién clru nao vé thanh phﬁn hoa hoc va hoat tinh sinh hoc ctia céc loai nay dugc
thuc hién.

Vi vay ludn an da lya chon 2 loai thudc chi Impatiens phan bd ¢ Viét Nam
gém Moc tai Sapa (Impatiens chapaensis) va Bong nudc dai hoa nho (Impatiens
parvisepala) 1am d6i twong nghién ciru v6i muc tiéu lam sang to thanh phan hoa
hoc va hoat tinh sinh hoc (dic biét 1a hoat tinh khang viém, ha duong huyét), nham
tao co s& khoa hoc dé c6 thé str dung, khai thac c6 hiéu qua ngudn hoat chat tir hai
cay nay.

Luan &n “Nghién ctru thanh phén hoa hoc va hoat tinh sinh hoc cta hai loai
thuc vat Impatiens chapaensis va Impatiens parvisepala” dugc thuc hién véi muc
tiéu sau:

- Nghién ciru thanh phan héa hoc cua 2 loai thudc chi Impatiens, gom: loai
Moc tai Sapa (Impatiens chapaensis) va loai Bong nudc dai hoa nho
(Impatiens parvisepala);

- Tim kiém céc chat khang viém (thong qua kha nang trc ché san sinh NO) va
ha duong huyét (théng qua kha ning trc ché enzym a-glucosidase) trong s6
céc chat phan lap duoc.

Tinh mdi cua ludn an: Lan dau tién 2 loai I. chapaensis va I. parvisepala

dugc nghién ctru vé thanh phan hoa hoc. Pong thoi, day ciing 14 1an dau tién mot sb
hop chat phan 1ap duoc tir 2 lodi nay duoc khao sat hoat tinh khang viém (thong qua
kha nang wc ché san sinh NO) va ha duong huyét (thong qua kha niang Gc ché

enzym o-glucosidase).



CHUONG 1. TONG QUAN

1.1. Téng quan vé chi Impatiens

1.1.1. Pic diém thwe vit chi Impatiens

Ho Béng nudce (Balsaminaceae) 1a mdt ho thyc vat hai la mam, dic trung bdi
hoa ludng tinh, rat khong déu. Cac loai thudc ho Bong nuée dugce Xép vao 2 chi, chi
Bong nudc (Impatiens) ¢b hon 1000 loai, trong khi chi co duy nhat loai Hydrocera
triflora thudc chi Hydrocera [1].

Trong s6 hon 1000 loai Impatiens phan b trén toan thé gidi, c6 43 loai duoc
tim thiy tai Viét Nam, trong d6 34 loai dugc ghi chép trong sich ciia GS. Pham
Hoang Ho [2] va 9 loai khac dugc phat hién thém sau d6 gdm I aconitoides [3], I
purpureifolia (3], I rugata [3], I. kamtilongensis [4], 1. parvisepala [5], 1. morsei
[6], I napoensis [7], I siculifer [8] va L monticola [9]. Céac loai thuQc chi Impatiens
hau hét sinh truong va phat trién & do cao khoang 4000 m so véi muc nudc bién va
trong moi truong 4m uwét nhu ven rimg, trong thung ling, va doc theo sudi, trong

khi chi Hydrocera lai song dudi nude vai than cay noi [1].

1. morsei [6] L. aconitoides [3]
P

P!

I rugata [3] L. purpureifolia [3] L. napoensis [7]
Hinh 1. 1. Mot sb loai thude chi Impatiens dugc tim thiy & Viét Nam
Chi Impatiens phan b rong rdi ¢ chau A, chau Phi va Bic My [10], va mot

vai cdy trong sb chung 13 nhimg ciy trong phd bién trong vuon. Ving Péng Duong
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dugc xem 1a trung tim da dang cua chi nay & Pong Nam A. Chi Impatiens gom
nhimg loai cdy mong nudc, song mot hodc hai ndm, véi chicu cao tir 50 dén 250
cm. La moc so le, ¢co cuéng, hinh méc, dau nhon, mép co6 rang cua rat 15, dai 7—
8 cm, rong 2-2,5 cm. Hoa moc & nach 14, co thé c6 mau tring, do hay hong. Qua
nang, hinh qua tram, c6 16ng to. Khi dung tay bop nhe qua gia thi qua co nhanh va

v6 nirt thanh 4-5 manh c6 hinh dang gidng nhu moéng tay bi co lai [11].

1.1.2. Sir dung chi Impatiens trong y hoc co truyén

Céc loai thudc chi Impatiens & Viét Nam néi riéng va trén thé giéi noi chung
duoc str dung rong rii trong y hoc ¢ truyén véi nhiéu céng dung chita bénh khac
nhau nhu diéu hoa mién dich, khang khuan, viém khép, chong oxy hoa, di tmg, man
ngta va nhiém trang [11]. O Viét Nam, 13 1. balsamina ding 1am nuéc sic dé udng
cho loi tiéu, tri ung thu, goi dau cho téc moc, hot 1. balsamina tri mat kinh; 14 1.
chinensis dung dap phong, tri 1au [2]. O Trung Quéc, hat ciia I balsamina da duoc
str dung dé long dom, giam dau hau san, va dugc xem nhu thudc an thai; Toan cay
[ balsamina dung chira phong théap, bi thwong sung dau, rin rét can; L. pallida va I.
capensis duge dung lam thudc loi tiéu va nude sic cta ching dugc dung dé chira tri
bénh vang da, viém gan [12]. O mot s6 noi tai Nhat Ban, nudc ¢ép hoa I balsamina
duoc dung bdi ngoai da dé diéu tri viém da, ngira do ndi mé day [13], va dung lam
thudc chong di tmg [14]. Ngoai ra, lodi thao duoc niy con duge ngudi dan Trung
Quéc st dung trong khang viém va giam huyét ap [15]. L parviflora da dugc sir
dung rong rii trong y hoc ¢d truyén & chau A dé diéu tri bénh thap khop, giy
xwong, nhiém tring va & mot s6 khu vuc cua Trung Quéc, n6 dugc st dung nhu

mot loai thao duge chdng ung thu [16].

1.1.3. Tinh hinh nghién civu vé thanh phan héa hoc ciia chi Impatiens

Theo khao sat tai liéu, cac nghién ciu vé thanh phan héa hoc cia chi
Impatiens dugc thuc hi¢n tir nam 1958 cho dén nay [17-21], da phan lap va xac dinh
c4u triic ctia hon 300 hop chét tir 28 loai thudc chi Impatiens. Cac hop chét nay
thudc 16p chét flavonoid, triterpenoid, steroid, acid phenolic, coumarin, quinone,
acid béo, cac hop chat chira nito va mot s6 hop chat khac. Trong d6, flavonoid va
triterpenoid duoc danh gia 1a 2 16p chét chinh cua chi v6i nhidu hoat tinh sinh hoc

quan trong.



1.1.3.1. Nhém chat flavonoid

Pén nay, c6 tong s6 66 flavonoid dugc phan lap tir chi Impatiens (Bang 1.1).
Céc hop chét nay thudc cac phan nhom nhu flavone, flavanone, anthocyanidin va
mot s6 dang khac. Trong d6, flavone 1a phan nhom phd bién nhat cia nhom chét
flavonoid.

- Flavone:

Téng s6 38 flavone (1-38) duoc tach ra tir chi Impatiens theo tai lidu cong bd
cho dén nay (Bang 1.1). Cac flavone nay duoc phan lap tir 12 loai Impatiens gdm 1.
noli-tangera, 1. textori, 1. balsamina, 1. parviflora, I. glandulifera, 1. balfourii, I
walleriana, I bicolor, I. capensis, 1. holstii, I. hypophylla va I sultani. Cac hop chét
flavone trong chi ton tai & ca dang ty do va dang glycoside. 4 flavone mé&i gom
kaempferol-3-O-[2"-O-a--thamnopyranosyl-3"-O-f-p-glucopyranosyl]-5-p-
glucopyranoside (19) [14, 22], quercetin 3-O-[(6"-O-caffeoyl)-a-r-rhamnose-
(1—2)-p-pb-glucopyranosyl]-5-O-f-p-glucopyranoside (32) [23], quercetin 3-O-[a-1-
rhamnose-(1—2)-f-b-glucopyranosyl]-5-O-f-b-glucopyranoside  (36) [23] va
quercetin 7,3",4'-trimethylether-3-O-rutinoside (37) [24] dugc phat hién khi nghién

ctru thanh phan hoa hoc ciia céc loai Impatiens (Hinh 1.2).

5C 0
o-L-Rha = HO
HO
OH
OH
o
BD-Gle = HO "
HO OH
R, R, R; R,
19:H OH (2"-0- ol .-Rha-3"-0-4-D-Gle)- f-D-Gle H
32: 1 O-AD-Gle  6"-O-cuileovl- o-L-Rha-(1—2)-4D-Gle ~ OH
36: H O-4-D-Gle  o+L-Rha-(1-2)-4D-Gle OH
37: CI; H orL-Rha-(1-6)--D-Gle OCHj,

Hinh 1.2. Cac hop chat flavone méi dugc phan 1ap tir chi Impatiens
- Flavanone:
8 flavanone (39-46) duoc tim thay tir chi Jmpatiens cho dén nay (Hinh 1.3,
Bang 1.1). Flavanone chi dugc phat hién trong thanh phan héa hoc cia 3 loai
Impatiens gdm I. balsamina, 1. glandulifera va I bicolor. Trong s chiing, c6 2

flavanone ton tai dang ty do 1a ampelopsin (39) [25] va eriodictyol (40) [26], 6
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flavanone con lai gom eriodictyol 7-O-f-p-glucopyranoside (41) [27], eriodictyol 5-
O-p-p-glucopyranoside (42) [26], naringenin 4'-O-f-p-glucopyranoside (43),
naringenin 4'-O-f-p-glucuronopyranoside (44), naringenin 4'-0-0-1-

rhamnopyranoside (45) va naringenin 4’-O-f-p-xylopyranoside (46) [28] ton tai &

dang glycoside.
OH Ry
OH Ry
R2 O \\\\\\
OH '
R, O
O Rl R2 R3 R4
ol - HOW‘L 40 OH OH OH OH
AD-Xy HO OH 41 OH O-AD-Gle OH OH
42  O-AD-Gle OH OH OH
HOOC 43 ol OH O-pD-Gle H
o 44 oH OH H AD-GlcA
HO 45 oH OH O-crL-Rha H
SAD-GlcA = 46 OH OH O-pD-Xyl H
HO OH

Hinh 1.3. Cac hop chat flavanone dugc phan 1ap tir chi Impatiens
- Anthocyanidin
C6 thé noi anthocyanidin va dang glycoside cua nd (anthocyanin) 1a phan
nhoém chinh thtr 2 ca nhom chét flavonoid trong chi Impatiens. Tong sd 15 hop
chat (47-61) thuoc phan nhom nay duoc tim thiy trong chi véi mot chat duoc xéac
dinh 1 chit méi: malvidin = 3-O-[6-O-(3-hydroxy-3-methylglutaroyl)-4-p-
glucopyranoside] (54) [29] (Hinh 1.4). Cyanidin (47) [30], cyanidin 3-O-f-p-
glucopyranoside (48) [31] va malvidin (50) [30] 1a nhimng hop chit kha pho bién

trong chi Impatiens khi ching dugc tim thay trong nhiéu loai khac nhau cua chi.

HO

HO
HO OH

Hinh 1.4. Hop chat anthocyanin méi duoc phan 13p tir chi Impatiens



- Cdc hop chit flavonoid khdc:

Ngoai cac phan nhom flavone, flavanone va anthocyanidin ké trén thi
isoflavone va biflavonoid ciing dugc tim thay trong chi Impatiens (Hinh 1.5). Bon
biflavonoid méi gom balsamiside A (62), B (63), C (64) va D (65) phéan lap tir hoa
loai I. balsamina déu c6 khung flavanone lién két véi flavone glycoside qua lién két
C3-C8", chung chi khac nhau vé céu hinh khong gian tai vi tri C-2, C-3, va su hién
dién cua dudng rhamnose [25]. Chi duy nhat mét isoflavone dugc tim thiy trong chi

Impatiens cho dén nay 1a genistin (66) [30].

66

Hinh 1.5. Cac hop chat flavonoid khac tim thay trong chi Impatiens
Bdng 1.1. Cac hop chét flavonoid phan 1ap tir chi Impatiens

STT | Tén chit | Loai | Tai lidu

Flavone

1 | Apigenin 1. noli-tangera

1. textori

1 hypophylla

2 | Apigenin 7-O-f-D-glucopyranoside | /. textori

3 | Astragalin (hodc kaempferol 3-O-p- | I. balsamina

D-glucopyranoside) L. textori

1. glandulifera

[
[
[
[
1 hypophylla [
[
[
[
[

L balfourii, I noli-
rangere, 1. parviflora, I.
walleriana

1 hypophylla [18]
4 | Chrysoeriol 1 textori 15
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L hypophylla [18]
5 | Hyperoside (Quercetin 3-O-B-p- | L. balfourii, I. noli- [27]
galactopyranoside) tangere, 1. parviflora
1 glandulifera [27, 34]
6 | Isoquercitrin 1 textori [15]
1. bicolor [28]
1. balsamina [25, 31]
L balfourii, 1. [26]
glandulifera,
1. parviflora, 1.
walleriana
1 noli-tangera [30]
7 | Kaempferol 1 capensis [35]
1 holstii, I. suftani, 1. [36]
parviflora
1. balsamina [35, 37]
I noli-tangere [24]
1 textori [15]
1 glandulifera [27, 36]
8 | Kaempferol 3-0-p-p- | 1. balsamina [25]
allopyranoside
9 | Kaempferol 3-(p-coumaroyl)- | I. balsamina [38]
glucopyranoside
10 | Kaempferol 3,7-di-O-B-p- | I balfourii [26]
glucopyranoside
11 | Kaempferol 3-0O-a-1- | 1. walleriana [26]
rhamnopyranosyl-7-0O-f-D-
glucopyranoside
12 | Kaempferol 3-0-p-p- | 1. glandulifera [34]
galactopyranoside (triforlin) 1. bicolor [28]
13 | Kaempferol 7-O-p-p- | 1. bicolor [28]
glucopyranoside
14 | Kaempferol 3-0O-p-p- | 1. balsamina [38]
glucopyranosyl-7-O-o-1.-
rhamnopyranoside
15 | Kaempferol 3-O-f-b- | I balfourii [26]
glucopyranosyl-7-O-mallonyl
glucopyranoside
16 | Kaempferol 3-0-6"-malonyl- | I. glandulifera [27]
glucopyranoside
17 | Kaempferol 3-0O-a-1- | I. balfourii [26]
rhamnopyranosyl-7-0-a-1-
rhamnopyranoside
18 | Kaempferol 3-0-a-1- | I. balsamina [32]
rhamnopyranosyl-7,4-di-O-f-p-
galactopyranoside
19 | Kaempferol-3-O-[2"-0O-a-1- 1. balsamina [14]
rhamnopyranosyl-3"-O-f-p- I. textori [15]




glucopyranosyl]-$-D-

glucopyranoside
20 | Kaempferol 3-0-a-1- | I. balsamina [25]
rhamnopyranosyl-(1—2)-4-b-
glucopyranoside
21 | Kaempferol 7-0-a-1- | 1. balsamina [25]
rhamnopyranosyl-(1—6)-4-D-
glucopyranoside
22 | Kaempferol 3-0O-a-1- | 1. balfourii [26]
rhamnopyranosyl-7-0O-f-D-
mallonylglucopyranoside
23 | Kaempferol 7-0O-B-p- | L. bicolor [28]
xylopyranoside
24 | Kaempferol 5-0-p-p- | I bicolor [28]
xylopyranoside
25 | Kaempferol 3-0O-a-1- | I. glandulifera [25, 27]
rhamnopyransyl-diglucoside
26 | Luteolin 1 noli-tangera [30]
1 textori [15]
L balsamina [39]
L hypophylla [18]
27 | 6-Methoxykaemferol-3-O-f-p- 1. balsamina [32]
glucopyranosyl (1'->2")-p-b-
glucopyranosyl-(6"'-(E)-caffeoyl)-
7-0-f-p-glucopyranoside
28 | Myricetin 1. balsamina [32, 35]
29 | Myricetin 3-0-p-p- | I glandulifera [27]
galactopyranoside
30 | Nicotiflorin (Kaempferol 3-O-f-b- | I balsamina [14, 32]
rutinoside) L glandulifera [34]
31 | Quercetin 1 balsamina [22, 37]
L parviflora, [36]
I noli-tangere [24, 30]
1 textori [15]
1 glandulifera [27]
32 | Quercetin 3-O-[(6"-O-caffeoyl)-a- | 1. balsamina [23]
r-rhamnopyranosyl-(1—2)-4-p-
glucopyranosyl]-5-O-f-b-
glucopyranoside
33 | Quercetin-3-O-f4-D- L parviflora [36]
glucopyranoside
34 | Quercetin 3-O-B-p-6"-O-malonyl)- | 1. glandulifera [27]
glucopyranoside
35 | Quercetin 3-0-p-p- | 1. glandulifera [34]
rhamnopyranoside (Quercitrin) 1. balsamina [25]
36 | Quercetin 3-O-[a-L- | I. balsamina [23]

rhamnopyranosyl-(1—2)-4-b-
glucopyranosyl]-5-O-f-b-
glucopyranoside
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37 | Quercetin 7,3",4'-trimethylether-3- | I. noli-tangera [24]
O-rutinoside
38 | Rutin (hodc Quercetin 3-O-a-1- | I balsamina [14,25
rhamnopyran9syl—(1—>6)—ﬁ P I noli-tangere [30]
glucopyranoside)
Flavanone
39 | Ampelopsin (Dihydromyricetin) 1. balsamina [30]
1. glandulifera [27]
40 | Eriodictyol 1. glandulifera [34]
41 | Eriodictyol 7-0-B-p- | 1. glandulifera [27]
glucopyranoside
42 | Eriodictyol 5-O-f-b- | I. glandulifera [26]
glucopyranoside
43 | Naringenin 4'-O-p-p- | 1. bicolor [28]
glucopyranoside
44 | Naringenin 4'-O-p-p- | 1. bicolor [28]
glucuronopyranoside
45 | Naringenin 4'-0-a-1- | L. bicolor [28]
rhamnopyranoside
46 | Naringenin 4'-O-p-p- | I bicolor [28]
xylopyranoside
Anthocyanidin
47 | Cyanidin 1 noli-tangera [30]
L capensis [35]
1 balsamina [40]
L holstii [41]
48 | Cyanidin 3-O-$-p-glucopyranoside | 1. balsamina [31]
1 platypetala [42]
49 | Delphinidin 1. balsamina [43]
50 | Malvidin I noli-tangera, [30]
L schlecteri —
Linearifolia,
Lhawkeri — mooreana
—nivea
L holstii [41]
51 | Malvidin 3-O-f-p-glucopyranoside | I. fextori [44]
52 | Malvidin 3,5-di-O-p-p- | 1. textori [44]
glucopyranoside
53 | Malvidin 3-O-[6"-O-malonyl-f-p- | 1. textori [29]
glucopyranoside]
54 | Malvidin 3-O-[6-O-(3-hydroxy-3- | I. textori [29]
methylglutaroyl)-f-p-
glucopyranoside]
55 | Leucodelphinidin 1 parviflora [36]
56 | Pelargonidin 1. balsamina [43]
57 | Pelargonidin 3-0-p-p- | I balsamina [31]
glucopyranoside
58 | Pelagonidin 3,5-di-O-B-p- | I balsamina [31]

glucopyranoside
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59 | Pelargonidin 3-0-p-p- | I balsamina [31]
glucopyranosyl-5-O-f-p-
acetylglycopyranoside
60 | Peonidin 1. balsamina [40]
61 | Peonidin 3-O-f-D- glucopyranoside | /. noli-tangera [30]
Dang flavonoid khac
62 | Balsamiside A 1. balsamina [25]
63 | Balsamiside B 1. balsamina [25]
64 | Balsamiside C 1. balsamina [25]
65 | Balsamiside D 1 balsamina [25]
66 | Genistin 1 noli-tangera [30]

1.1.3.2. Nhém chat triterpenoid

C6 tong sb 59 hop chit triterpene (67-125) dugc phan 1ap va xac dinh ciu tric
tir cac loai Impatiens khac nhau (Bang 1.2). Chung thudc 4 khung co ban goém
oleanane, baccharane, ursane va lupane. Trong do, khung oleanane la khung chinh.

- QOleanane triterpenoid:

40 hop chét oleanane triterpenoid (67-106) dugc phan 1ap tir 4 loai Impatiens
gom 1. siculifer, I. balsamina, 1. pritzellii va I. parvifora. Cac hop chat nay ton tai &
ca dang tu do (aglycon) va dang glycoside (saponin). Diéu dang chu y 13, c6 dén 18
hop chit oleanane triterpenoid méi gdm balsaminside A (70), B (71), C (72) va D
(73),  3-O-p-p-glucuronopyranosyl-echinocystic  acid-28-O-f-p-apiofuranosyl-
(1-3) [ O-S-p-xylopyranosyl) (1-4)]-O-a-r-thamnopyranosyl-(1 —2)-a-1-
arabinopyranoside (83), 3-O-f-p-glucuronopyranosyl-echinocystic acid-28-O-f-p-
apiofuranosyl-(1—3) [O-f-p-xylopyranosyl-  (1—4)]-O-a-i-thamnopyranosyl-
(1-2)-p-p-xylopyranoside (84), imbaloside A (85), B (86), va C (87),
impatienoside A (88), B (89), C (90), D (91), E (92), F (93) va G (94), IPS-1 (95) va
IPS-2 (96) (Hinh 1.6) [20-21, 45, 50, 53].
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iy,
m
O,

o)
R,00C OH Ol
(Xy)
HO
HO Og
Ry R,
70 (CH,);CH; H
71 (CHp):CH;  Ara
72 H H
73 H Ara

"

R,0

Ry R,
89 GlcA H
90 Rha(1->2)Ara(1-2)GlcA  H
91 Rha(1-2)Gal(1-2)GleA  H OH OH
92 Gle(1-2)Gal(12)GlcA  Ac o4 (X)) (Rha)

93 Xyl(1-52)Gal(152)GleA  H

Hinh 1.6. Mot s6 hop chit oleanane triterpenoid mdi duoc phan 1ap tir chi Impatiens

- Baccharane triterpenoid.

Cho dén nay, tong s 15 hop chit baccharane triterpenoid gdm hosenkoside A-
O (107-121) dugc phat hién trong mdt loai duy nhét cua chi Impatiens, d6 1a loai L
balsamina (Hinh 1.7) [46-48]. Cac hop chét baccharane triterpenoid nay déu ton tai

¢ dang glycoside.
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OH OR,
OH _O
OH o
H
OH
w,
"y
o Ry R,
R,O Ry Ry R,O™ y Gle(1->2)Gle Gle
or 107 Gle(1-52)Gle Gle % Gle(1-52)Gle H
2 110 Gle Gle ~on 112 Gle(1-52)Xyl Gle
118  Gle(1->2)Xyl Gle 114 Gle(152)Xyl H
115 Gle Gle
OH _O
Ry
Rs OR;
»
R1 O\\\\\r' \\\\\\‘.
R,0 ;
% R R, Rs 1 Ry R
R 109 Glo(1-2)Gle Gle OH ToR, 16 Glln2)Gle nonon
113 Glo(l»2)Xyl Gle  OH 117 Gle(1-2)Gle Gle Glc H
o Y ol oH 119 Gle(1->2)Xyl Gle Gle OH
C C

121 Gle(1->2)Xyl G H
Hinh 1.7. Baccharane triterpenoid phan lap tir chi Impatiens

- Ursane triterpenoid.

Chi duy nhat 1 hop chét triterpenoid khung ursane duogc tim thay trong chi
Impatiens cho dén nay 1a a-amyrin caffeate (122) (Hinh 1.8) [49]. Hop chét nay

duogc tim thay trong hat cta loai I. balsamina va dugc chimg minh 13 hgp chat méi.

OH

122
Hinh 1.8. Ursane triterpenoid phan 1ap tir chi Impatiens

- Lupane triterpenoid.:

Cho dén nay, lupane triterpenoid mdi chi dwgc phat hién co trong loai 1.
balsamina véi 3 hop chat (123-125) dugc phan lap va xac dinh céu trac gom: 29-
nor-20-oxolupeol (123), lupenone (124) va lupeol (125) (Hinh 1.9) [19].
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Ry
123: «OH
124: CO
125: OH

o
CH,
CH,

Hinh 1.9. Lupane triterpenoid phan 13p tir chi Impatiens

Bdng 1.2. Cac hop chat triterpenoid phan 1ap tir chi Impatiens

STT | Tén chit Loai | Tai liéu
Oleanane triterpenoid
67 | f-amyrin 1. balsamina [19]
68 | 3-O-a-L-Arabinopyranosyl-(1—2)-4- | L siculifer [50]
D-glucuronopyranosyl-22-O-f-p-
glucopyranosyl-(1—3)-a-1-
arabinopyranosyl-soyasapogenol A
3-O-a-1-Arabinopyranosyl-(1—2)-- | L siculifer [50]
69 | p-glucuronopyranosyl-soyasapogenol | I pritzellii [51-52]
E
70 | Balsaminside A 1. balsamina [53]
71 | Balsaminside B 1. balsamina [53]
72 | Balsaminside C 1. balsamina [53]
73 | Balsaminside D 1. balsamina [53]
74 | Dehydrosoyasaponin [ 1. siculifer [50]
75 | Echinocystic acid 1. balsamina [39]
1 pritzellii [52]
76 | 22-O-B-D-Glucopyranosyl-(1—3)-a-1- | 1. siculifer [50]
arabinopyranosyl-soyasapogenol A
77 | p-p-Glucopyranosiduronic acid, (3f)- | I. balsamina [53]
norolean-3-yl-O-f-p-glucopyranosyl-
(1-2)-O-[p-p-xylopyranosyl-(1—4)]
78 | 3-O-f-p-Glucuronopyranosyl L pritzellii [52]
echinocystic acid
79 | 3-O-[(6-O-Methyl)-f-D- L pritzellii [52]
glucuronopyranosyl] echinocystic acid
80 | 3-O-[(6-O-Ethyl)-p-p- L. pritzellii [52]
glucuronopyranosyl] echinocystic acid
81 | 3-O-[(6-O-n-Butyl)-S-p- L. pritzellii [52]
glucuronopyranosyl] echinocystic acid
82 | 3-O-[(6-O-n-Butyl)-f-p- 1. pritzellii [52]
glucuronopyranosyl]-28-O-[f-D-
xylopyranosyl-(1—4)-a-1-
rhamnopyranosyl-(1—2)-4-b-
xylopyranosyl] echinocystic acid
83 | 3-O-f-p-glucuronopyranosyl- L pritzellii [21]
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echinocystic acid-28-0-f-p-

apiofuranosyl- (1-3) [O-f-D-

xylopyranosyl) (1-4)]-0-a-1-

rhamnopyranosyl-(1—2)-4-L-

arabinopyranoside
84 | 3-O-f-p-glucuronopyranosyl- L pritzellii [21]

echinocystic acid-28-0-f-p-

apiofuranosyl-(1—3) [O-f-D-

xylopyranosyl- (1-4)]-0-a-1-

rhamnopyranosyl-(1—2)-4-b-

xylopyranoside
85 | Imbaloside A L balsamina [20]
86 | Imbaloside B L balsamina [20]
87 | Imbaloside C L balsamina [20]
88 | Impatienoside A L siculifer [50]
89 | Impatienoside B L siculifer [50]
90 | Impatienoside C L siculifer [50]
91 | Impatienoside D L siculifer [50]
92 | Impatienoside E L siculifer [50]
93 | Impatienoside F L siculifer [50]
94 | Impatienoside G L siculifer [50]

1 pritzellii [21]

95 | IPS-1 1. parvifora [45]
96 | IPS-2 1. parvifora [45]
97 | Scarberoside A2 L pritzellii [21]
98 | Soyasapogenol B monoglucuronide L siculifer [50]
99 | Sandosaponin A L siculifer [50]
100 | Soyasaponin Bg L siculifer [50]
101 | Soyasaponin IV L siculifer [50]
102 | Soyasaponin | L siculifer [50]
103 | Soyasaponin I methyl ester L siculifer [50]
104 | Soyasaponin II L siculifer [50]
105 | Soyasaponin Al L siculifer [50]
106 | 3-O-p-p-Xylopyranosyl-(1—2)-p-b- 1. balsamina [53]

glucopyranosyl-28-O-f-p-

glucopyranosyl oleanolic acid

Baccharane triterpenoid

107 | Hosenkoside A 1. balsamina [46, 48]
108 | Hosenkoside B 1. balsamina [46, 48]
109 | Hosenkoside C 1. balsamina [46, 48]
110 | Hosenkoside D 1. balsamina [46, 48]
111 | Hosenkoside E 1. balsamina [46]
112 | Hosenkoside F 1. balsamina [47-48]
113 | Hosenkoside G 1. balsamina [47-48]
114 | Hosenkoside H 1. balsamina [47]
115 | Hosenkoside I 1. balsamina [47]
116 | Hosenkoside J 1. balsamina [47]
117 | Hosenkoside K 1. balsamina [47-48]
118 | Hosenkoside L 1. balsamina [48, 54]
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119 | Hosenkoside M 1. balsamina [48, 54]

120 | Hosenkoside N 1. balsamina [54]

121 | Hosenkoside O 1. balsamina [54]
Ursane triterpenoid

122 | a-Amyrin caffeate 1. balsamina | [49]
Lupane triterpenoid

123 | 29-nor-20-Oxolupeol 1. balsamina [19]

124 | Lupenone 1. balsamina [19]

125 | Lupeol 1. balsamina [19]

1.1.3.3. Nhém chat steroid

Nhom chat steroid dugc tim thay trong mot sd loai khac nhau cua chi
Impatiens gom 1. glandulifera, I. balsamina, I pritzellii va I noli-tangere (Hinh
1.10, Bang 1.3). Tong sb 7 hop chit steroid (126-132) dugc tim thay trong chi,
trong d6, a-spinasterol (130) dugc xac dinh c6 trong thanh phan hoa hoc cua nhiéu
loai khac nhau, con 2 steroid glycoside: glanduliferin A (126) va B (127) 1a chat
moi [55].

OH

OH .
o™
o 126
CH;COQ
HO
OH
CH;CO0
o S 127
HO
HO
OH

Hinh 1.10. Hai hop chit steroid méi dugc phan 1ap tir chi Impatiens
Bang 1.3. Cac hop chét steroid phan lap tir cac loai Impatiens

STT Tén chit Loai Tai liéu
126 | Glanduliferin A 1. glandulifera | [55]
127 | Glanduliferin B 1. glandulifera | [55]

128 | 3-O-[6'-O-palmitoyl-p-p-glucopyranosyl]- | I pritzellii [56]
spinasta-7,22(23)-diene

129 | Spinasta-7,22(23)-dien-34-O-paltimate L pritzellii [56-57]

130 | a-Spinasterol 1 balsamina [19, 39, 58]
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1. glandulifera | [55]

1 pritzellii [56-57]
131 | a-Spinasterol-3-O-f-D-glucopyranoside L. noli-tangere | [24]
132 | Stigmast-7,22-dien-3-one L pritzellii [57]

1.1.3.4. Mgt s6 nhém chdt khdc

Ngoai cac nhom chét néu trén, trong thanh phan hoéa hoc cila cac loai
Impatiens con xac dinh duge hon 170 hop chat khac thudc cac nhoém chét khac nhau
nhu monophenol, coumarin, naphthoquinon, acid béo va cac hop chit chira nito,
dién hinh nhu vanillic acid, scopoletin, isofraxidin, 2-methoxy-1,4-
naphthaquinone... [17-19, 39, 53, 59-60].
1.1.4. Tinh hinh nghién ctvu vé hoat tinh sinh hoc ciia chi Impatiens

1.1.4.1. Hoat tinh khang viéem

Pé tim kiém hoat chat khang viém tir cac loai Impatiens, cic hop chat
triterpenoid khung oleanane phan lap tir loai I pritzelli dugc khao sat kha nang trc
ché san xuat IL-18 trong md hinh phong thi nghiém in vitro. Két qua cho thiy,
triterpene  3-O-[(6-O-n-butyl)-f-p-glucuronopyranosyl]-28-O-[f-p-xylopyranosyl-
(1—-4)-a-1-rhamnopyranosyl-(1—2)-f-p-xylopyranosyl] echinocystic acid (82)
dugc danh gid cho tiém nang e ché IL-18 kha manh tai n6ng do 1 uM. Ngoai ra,
hop chat echinocystic acid (75) va 3-O-f-p-glucuronopyranosyl echinocystic acid
(78) ciing cho thay kha nang tc ché dang ké ¢ ndng d6 100 va 10 uM [52]. Thém 2
triterpene khac trong chi gdm f-amyrin (67) va 29-nor-20-oxolupeol (123) ciing
dugc chimg minh cho tiém niang khang viém vdi kha ning e ché dang ké san sinh
NO véi gia tri ICso lan Iuot 1a 25.59 va 44.21 uM [19]. Khong chi cac hop chat
triterpene duoc chii y dén trong qué trinh sang loc tim kiém hoat chat khang viém
ma cac hop chét flavonoid ciing cho tiém nang rat cao trong hoat tinh nay. Dién
hinh 14 2 flavonoid kaempferol (7) va quercetin (31) cho kha niang wc ché NO rat t6t
khi dat gia tri ICso lan luot 1a 8.86 va 19.11 uM, manh hon ca chit chuan N-
monomethyl- r-arginine (.-NMMA (ICso = 21.25 uM) [25].




Rl R2
78 1 H
82 CH,CH,CH,CH; AD-Xyl-(1-—>4)o-L-Rha-(1—>2)-£-D-Xyl

Hinh 1.11. Mot s6 hop chat dién hinh trong chi Impatiens c6 hoat tinh khang viém
trong mo hinh thir nghiém in vitro

Viém khép dang thap 14 mot bénh 1y mén tinh do su rdi loan tyr mién trong co
thé va xay ra khi hé théng mién dich tan cong nham vao cdc md trong chinh co thé
dan dén dau, xo ctng va sung khép. Loai I pritzellii duoc st dung rong rii & Trung
Quéc trong diéu tri bénh viém khdp dang thép. pé ching minh vé mit khoa hoc cho
diéu nay, nhém nghién ciru cia Zhou va cong sy di tién hanh thir nghiém danh gia
hoat tinh cta cac chiét xuat khac nhau cua loai I pritzellii trén mé hinh chudt bi
viém khép do collagen giy ra. Két qua cho thdy, cao chiét BuOH véi liéu 0.53
mg/kg trong luong co thé chudt duoc danh gia cho hiéu qua cao nhét, trong khi d6
v6i 1idu 0.13 va 0.27 g/kg trong luwong co thé lai khong thé hién hoat tinh [61].

Cao chiét cia mot s6 loai Impatiens ciing dugc chimg minh c6 hiéu qua chira
tri d6i v&i cac bénh vé da lién quan dén viém nhiém. Pién hinh 13, chiét xuét
ethanol 35% cua hoa I. balsamina va cac hoat chat phan lap tir né duogc dua vao
nghién ctru thir nghiém véi phan tmg giy ngira trén chudt bi viém da di tmg. Két
qua cho thiy, dich chiét ¢ lidu 100 mg/kg trong luong co thé wre ché dang ké hanh vi

gii clia chudt sau 1 gio str dung. Trong khi d6, hoat chat kaempferol 3-O-rutinoside
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(14) phan 1ap duoc tir dich chiét nay lai cho hoat tinh {rc ché hanh vi gii cta chudt
tai liéu 10 pg/kg [13].

Céc hop chat flavonoid phan lap tir vo qua L. balsamina gdm kaempferol (7)
(Hinh 1.11) va quercetin (31) (Hinh 1.11) déu cho hoat tinh chéng mén ngira kha
manh trén mo hinh chudt thir nghiém [13, 59]. Cac hop chét phan lap tir cao chiét
ethanol cta canh hoa loai I textori cling dugc thir nghiém hoat tinh chdng man
ngira trén mo hinh thir nghiém in vivo. Két qua cho thiy apigenin (1), apigenin 7-O-
S-p-glucopyranoside (2) va luteolin (26) 1a nhiing hoat chat chinh cho hoat tinh
chéng man ngira cta dich chiét. T két qua nghién ciru nay, hoa cua loai I fextori
dugc sir dung nhu mot thanh phan chdng man ngira trong cac bai thuéc Pong y

[15].

H,C o ‘ o}
HO

HO OH e} Glc OH
OH

Rha 14

Hinh 1.12. Mot s6 hop chat dién hinh trong chi Impatiens cho hoat tinh khang viém

trong mo hinh thtr nghiém in vivo

1.1.4.2. Hoat tinh ha dwong huyét

Dé chimg minh khoa hoc cong dung ha duong huyét cua cac loai Impatiens,
nghién ctru vé hoat tinh trc ché enzym a-glucosidase duoc thuc hién trén cac cin
chiét cta loai trong chi. Theo d6, dich chiét methanol, nuGc va ethyl acetate ctia loai
I textori dugc tién hanh khao sat hoat tinh wc ché enzym a-glucosidase béi nhém
nghién ciru cia Yang va cong sy vao nam 2012. Theo két qua thir nghiém cho thay,
dich chiét ethyl acetate thé hién hoat tinh trc ché manh nhat véi gid tri ICso = 8.56 =
0.30 pg/mL, tiép dén 1a dich chiét methanol v&i ICso = 21.64 + 0.32 pg/mL [62].

Trong mot nghién cuu khac, dich chiét 1& cua loai 1. balsamina duge danh gia hoat
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tinh chdng tiéu duong thong qua kha ning trc ché enzym a-amylase. Két qua cho
thay dich chiét cho kha nang (rc ché enzym a-amylase rat t6t, voi nong do e ché
50% 1a ICso = 0.316 + 0.002 mg/mL, trong khi d6 chét chuan acarbose c¢6 gia tri
ICsp = 0.206 + 0.001 mg/mL [63]. Khong chi dich chiét, ma chat sach phan lap
duoc tir loai 1. balsamina ciing cho hoat tinh chong tiéu duong rat tot. Trong d6 phai
ké dén két qua nghién ctru cua Li va cong sy vao nam 2015. Theo cong bd cho thay,
4 flavonoid thur nghiém kaempferol (7) (Hinh 1.11), myricetin (28), quercetin (31)
(Hinh 1.11) va ampelopsin (39) thé hién kha ning trc ché enzym a-glucosidase kha
t6t so thuéc chuan acarbose voi gia tri ICso trong khoang 1.65 dén 5.20 (ug/mL)
[32].

OH (] 28 OH O 39

Hinh 1.13. Mot s6 hop chat dién hinh trong chi c6 hoat tinh ha duong huyét

1.1.4.3. Mt s6 hoat tinh sinh hoc khac
% Hoat tinh chong oxy héa
Dich chiét tong ethanol cing céac dich chiét phan 16p dichloromethane, ethyl
acetate va n-butanol ctia loai I bicolor dugc thir nghiém kha ning quét goc tu do
DPPH nham dénh gia hoat tinh chéng oxy hoa. Két qua cho thay, dich chiét
dichlorometan c6 hoat tinh cao nhat véi kha ning quét gbc tu do 1én dén 82%, dich
chiét ethyl acetate dat 50%, n-butanol 34%, trong khi d6 dich chiét téng duoc danh
gi4 gan nhu khong co hoat tinh v&i hidu qua chi 13 1.75% [64].
% Hoat tinh khang khuan, khang nim
Cac dich chiét n-hexane, CHCls, EtOAc va MeOH cua phﬁn trén mat dat
loai I. bicolar duoc tién hanh thir nghiém dénh gia hoat tinh khang khuan bang
phuong phap dia thach. i voi khuan Escherichia coli, dich chiét MeOH cho hoat
tinh cao nhét, tiép dén 1a dich chiét EtOAc, CHCI; va n-hexane. Pbi v6i khuan
Proteus micabilus, dich chiét n-hexane lai thé hién hoat tinh tot nhat, con dich chiét

EtOAc thi chong lai khuan Salmonella typhimorium véi hidu qua tuong duong véi
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chét chuan fluconazole [65]. Trong cong bd gan day nhat, dich chiét nude, ethanol
va ethyl acetate ctia ré cay 1. tinctoria dugc chimg minh c6 tiém ning khang lai cac
khuan gram dwong tt hon so v&i khuan gram 4m, dién hinh 1 trén khuan
Staphylococcus aureus va Staphylococcus epidermidis [66]. Trong khi d6, dich
chiét ethanol cta loai /. balsamina thé hién hoat tinh khang khuan va khang ndm
manh tai néng d6 100 pg/mL d6i v6i khuan Escherichia coli, Salmonella typhi,
Bacillus subtilis, Staphylococcus aureus, Pseudomonas aeruginosa, Bacillus
megaterium, Enterobacter faecalis va d6i voi nam Aspergillus niger, Candida
albicans va Aspergillus fumigates [67]. Sang loc hoat tinh khang khuan va khang
ndm ciia hoat chat co trong loai I. balsamina, 2 flavonoid kaempferol (7) (Hinh
1.11) va quercetin (31) (Hinh 1.11) dwoc ching minh chéng lai khuan
Propionibacterium acnes v&i ndng d6 trc ché tdi thiéu (MIC < 64 pg/mL) [68].
1.2. Tong quan vé 2 loai: Méc tai Sapa (Impatiens chapaensis) va Béng nwéc
dai hoa nhé (Impatiens parvisepala)
1.2.1. Loai Moc tai Sapa (1. chapaensis)

Moc tai Sapa (tén khoa hoc 1a Impatiens chapaensis Tard.) 1a mdt loai cay
than thao, cao dén 60 cm, c6 nhanh. La moc xen, khit nhau & ngon, phién la dai 7-8
cm, gan phy 7-8 cidp, bia ¢ rang tron, k& ring c6 to, cudng 14 1.5-2.5 cm, 14 dai 2
xoan, cao 3mm, rong 2 mm, mong 1.5 cm, cong; Chum ding 4-5 hoa, cong 2cm, la
hoa mau rung; Hoa mau vang, canh hoa c6 thuy ddy cao 7 mm; Nang cao 3 cm,
khong 16ng. Loai nay phan bd cha yéu & khu vuc phia Bic nude ta nhu doc bo sudi
vung nai Sapa [2].

Phan loai khoa hoc:

G161 thuc vat: Plantae
Nganh: Magnoliophyta
Lép: Magnoliopsida
Bo: Geraniales
Ho: Balsaminaceae

Chi: Impatiens

1.2.2. Loai Bong nwdc dai hoa nho (1. parvisepala)
Loai Bong nudc dai hoa nho (tén khoa hoc 1a Impatiens parvisepala S. X. Yu
& Y. T. Hou) trudc day chi duoc biét dén ¢ Trung Qudc. Nam 2015, loai nay duoc
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Hoang Thanh Son ciing cong sy tim thay tai Viét Nam [5]. L parvisepala duoc tim
thay trong khu rimg nguyén sinh nti d4 & Khu béo ton thién nhién Na Hang, tinh
Tuyén Quang, 1a mot loai mdéi cia khu h¢ thyc vat Viét Nam.

I parvisepala thudc dang cay bui, nhin, cao 35 - 50cm. Than cdy moc thing,
don gian, hach dudi phinh to. La don, moc so le, khong cudng; phién 14 dai 12 - 18
cm, rong 3,5 - 5 cm, gﬁn truc mau xanh luc nhat, hinh triing ngugc hoac hinh mac,
gbc thudén nhon, mép khia riang cwa vé phia gbc, dinh nhon; Hoa mau trang hoic
vang. Canh hoa & lung dai 1,4 - 2cm, rong 1,2 - 1,8cm, dinh hoi thuén. Hat vudng -
hinh elip, bé mit ¢co trang tri dang ludi. Cay hay moc ¢ rung thuong xanh do cao
tam 250 m. O Viét Nam, cdy dugc tim thay & cac khu vuyc mién ndi phia Bac nhu
Tuyén Quang, Cao Béng.

Phan loai khoa hoc:

G161 thyc vat: Equisetopsida
Nganh: Magnoliidae
Lép: Magnoliopsida
BO: Asteranae
Ho: Balsaminaceae
Chi: Impatiens

> Nhin xét chung: Cho dén hién tai chua c6 thong tin vé viéc nguoi dan sir
dung 2 loai nay trong chira bénh theo cac bai thudc dan gian, chwa c6 nghién ctu
khoa hoc nao vé mit hoa hoc cling nhu hoat tinh sinh hoc cua 2 loai & Viét Nam
cling nhu trén thé gidi. Chinh vi thé ma 2 loai nay dugc chon 1am mau nghién ctu
trong khuon khd cta luan an, nham nghién ciu vé cac hop chét co trong cdy va

khao sét hoat tinh sinh hoc ctia né dé lam co s& khoa hoc cho viéc st dung ching.
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CHUONG 2. THUC NGHIEM

2.1. Nguyén liéu, héa chat va thiét bi

2.1.1. Nguyén li¢u

Trong khuon khd ctia luan an, nguyén liéu duoc sit dung cho qua trinh
nghién ctru 13 2 mau thuc vat:
% Mau 1: Toan cay loai Moc tai Sapa (Impatiens chapaensis Tard.) thu héi tai
vuon Qudc gia Hoang Lién, huyén Sa Pa, tinh Lao Cai, Viét Nam vao thang 10 nim
2019. Mau tiéu ban s6 VHH.SP 10.2019.1 dugc luu giir tai Vién Hoa hoc, Vién Han

lam Khoa hoc va Cong ngh¢ Vi¢t Nam (VAST).

&

.

Hinh 2.1. Pic diém hinh thai loai I. chapaensis

[- A: hoa; - B: 14; - C: qua; -D: toan cay]
% Mau 2: Toan ciy loai Bong nuéc dai hoa nho (Impatiens parvisepala S. X.
Yu & Y. T. Hou) thu héi tai vuon Qubc gia Phia Odc-Phia Pén, huyén Nguyén
Binh, tinh Cao Béng, Viét Nam vao thang 5 nim 2020. Mau tiéu ban s6 VHH.CB

05.2020.1 dugc luu gitr tai Vién Hoa hoc, VAST, Vi¢t Nam.



Hinh 2.2. Piac diém hinh thai loai L. parvisepala
[- A: 14; - B: hoa; - C: toan cay]
Tén khoa hoc cua céa hai loai dugce xac dinh boi PGS. TS. Vi Tién Chinh —
Bao tang Thién nhién Viét Nam, VAST (Két qua giam dinh tén khoa hoc ctia 2 mau
thuc vat dugc dinh kém & phan Phu luc).

2.1.2. Héa chit

- Sac ky ban mong phan tich (TLC): s dung ban méng pha thuong TLC
silicagel 60 Fass, day 0.2 mm; hé dung mdi chay ban mong duoc 1y theo ty 1¢ thich
hgp cua 2 loai trong sb cac dung moi: n-hexane, CH>Cl,, EtOAc, acetone, MeOH da
dugc cat lai qua cdt Vigreux trude khi st dung; ban mong dugc kiém tra béng dén
tr ngoai budc song 254 nm, sau d6 hién mau bang thudc thir vanillin/H>SO4
(vanillin 1.2 g + MeOH 200 ml + CH3COOH 25 ml + H2SO4 11 ml);

- Séac ky cot pha thuong (CC): silica gel 60, c& hat 60-200um (Merck), hé
dung mdi chay cot silica gel dugc 1ay theo ty 1é thich hop cia 2 loai trong s cac
dung moi: n-hexane, CH>Cl,, EtOAc, acetone, MeOH;

- Sic ky cot Sephadex LH-20: sephadex LH-20, ¢& hat 25-100pum (Sigma
Aldrich-My), dung moi1 dung chay c6t 1a MeOH va CH>Cl, (khong qua 10%);

- Sic ky cot pha dao RP-18: RP18 Fass, ¢& hat Sum, dung mdi ding chay cot
la MeOH/H>O theo ty 1¢ thich hop.
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2.1.3. Thiét bi

- Pho cong hudng tir hat nhan mét chiéu: duge do bang may Bruker Avance
500 (hoac 600 MHz) cho '"H-NMR, va 125 (hodc 150 MHz) cho '*C-NMR tai vién
Hoa hoc, vién Han 1am Khoa hoc va Cong nghé Viét Nam;

- Phé cong hudng tir hat nhan hai chiéu (HSQC, HMBC, COSY, NOESY):
duoc ghi bang cach sir dung chuong trinh Bruker Pulse ¢ nhiét d6 phong tai vién
Hoa hoc, vién Han 1am Khoa hoc va Cong nghé Viét Nam;

- Pho khdi ESI-MS: duoc do trén may Agilent LC-MSD-Trap SL tai vién
Hoa hoc, vién Han 1am Khoa hoc va Cong nghé Viét Nam;

- Ph6 khdi phan giai cao HR-ESI-MS: dugc do trén may Agilent 6530
Accurate-Mass Q-TOF LC/MS, Santan Clara (USA) tai vién Hoa sinh bién, vién
Han lam Khoa hoc va Cong nghé Viét Nam;

- Phé CD: duge do trén may Chirascan tai vién Hoa sinh bién, vién Han 1am
Khoa hoc va Cong ngh¢ Viét Nam.

- D6 quay cuc [a]}: duge do trén may Jasco P-2000 Polarimeter serial
A060161232 tai vién Hoa sinh bién, vién Han 1am Khoa hoc va Cong nghé Viét

Nam.
2.2. Phwong phap nghién ctru
2.2.1. Phwong phdp chiét tich

- Phuong phap chiét: Mau thyc vat duoc ngam chiét voi hé dung moi
MeOH:H,0 (95:5). Dich chiét tong duoc quay cat chan khong ¢ 4p suat giam dé
loai bé dung m6éi MeOH. Dich nudc con lai dugc chiét 1an luot véi cac dung moi ¢
d6 phan cuc ting dan n-hexane, CH>Cl> va n-BuOH bang phuong phap chiét phan
b6 16ng-16ng. Cat loai dung méi thu duogc ting can chiét véi khdi lugng twong tmg.

- Phuong phép tach: Cac chéat sach duoc phan 1ap tir cac cao chiét bang
phuong phap sic ky cot v6i cac chat hap phu khac nhau nhu silica gel, sephadex
LH-20 va RP-18 vo1 cac hé dung moi thich hop.

2.2.2. Phwong phdp xdc dinh cdu triic

Céu trac hoa hoc clia cac hop chat duoc xac dinh bang cach két hop cac

phuong phap pho hién dai nhu pho cong huong tir hat nhan mét chiéu ("H- va >C-
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NMR), hai chiéu (HSQC, HMBC, COSY va NOESY), phé khéi (ESI-MS, HR-ESI-
MS) va phé CD.

2.2.3. Phwong phap danh gia hoat tinh sinh hoc

Céc chit phan 13p duoc tir cac mau thuc vat duoc chon loc dé tién hanh danh
gi4 hoat tinh sinh hoc gdm: hoat tinh khang viém (duya trén kha nang trc ché san sinh
nitric oxide NO) va hoat tinh ha duong huyét (thong qua kha ning wrc ché enzym a-

glucosidase).

2.2.3.1. Hoat tinh khang viém

Hoat tinh khang viém dugc danh gia theo phuong phap Griess dya trén kha
ning tc ché san sinh NO ciia dong t& bao RAW 264.7, st dung NC-methyl- -
arginine acetate (--NMMA) 1am chat di chtmg [69].

% Vat liéu
- Lipopolysaccharides (LPS) tir Escherichia coli ciia Sigma Chemical Co. (St.
Louis, MO, USA). Dulbecco’s Modified Eagle’s Medium (DMEM), fetal bovine
serum (FBS) were from Life Technologies, Inc., (Gaithersburg, MD, USA). Sodium
nitrite, sulfanilamide, N-1-napthylethylenediamine dihydrochloride va dimethyl
sulphoxide (DMSO) cua Sigma Chemical Co. (St. Louis, MO, USA) cung cac hoa
chat can thiét khac cua cac hing Sigma, GIBCO, Invitrogen, Promega v.v.
Dong té bao: RAW 264.7 do GS. TS. Domenico Delfino, Pai hoc Perugia,
Italia cung cap.

Phuong phéap nudi cy té bao in vitro

Dong té bao RAW264.7 dugc nudi cdy trong moi truong DMEM véi thanh
phan kém theo gom 2 mM r-glutamine, 10 mM HEPES, va 1,0 mM sodium
pyruvate, ngoai ra bo sung 10% fetal bovine serum — FBS (GIBCO).

Té bao dugc cdy chuyén sau 3-5 ngay véi ti 18 (1:3) va nudi trong ti &m CO
& diéu kién 37°C, 5% CO,.

Phuong phép x4c dinh kha ning trc ché san sinh NO ciia té bao macrophage
RAW 264.7

Té bao RAW 274.7 duoc dua vao dia 96 giéng & nong d6 2 x 103 tb/giéng va
nudi trong ti &m ¢ 37°C va 5% CO; trong 24h.




27

Tiép theo, moi truong nudi cdy dugc loai bo, thay bang méi truong DMEM
khong c6 FBS trong 3h.

Té bao sau d6 dugc 0 miu nghién ctru & cac nong do khac nhau trong 2h
trudc khi dugce kich thich san sinh yéu té NO bang LPS (1pg/mL) trong 24h.

Mot s6 giéng khong duge it mau ma chi sir dung dung dich pha mau dugc coi
1a dbi chtmg 4m. Trong khi d6i chimg dwong duoc st dung 1a NS-Methyl- -
arginine acetate (L-NMMA) (Sigma) & cac nong do 100, 20, 4 va 0.8 pg/mL.

- Nitrite (NOz)", dugc xem 1a chi thi cho viéc tao NO, s& dugc xac dinh nho bd
Griess Reagent System (Promega Cooperation, WI, USA). Cu thé 13, 100 uL méi
truong nudi té bao (4 mau) duge chuyén sang dia 96 mai va duoc thém vao 100 uL
Griess reagent: 50 pL of 1% (w/v) sulfanilamide trong 5% (v/v) phosphoric acid va
50 pL 0.1% (w/v) N-1-naphthylethylenediamine dihydrochloride pha trong nudec.

— Hon hop nay dugc U tiép ¢ nhiét do phong trong 10 phut va ham luong
nitrite s& duoc do bang may microplate reader & budc song 540 nm. Mbi truong
DMEM khéng FBS dugc str dung nhu giéng tring (blank).

- Ham lugng nitrite ctia tng mau thi nghiém duogc x4c dinh nho vao duong
cong ham lugng chuan NaNO; va dugc so sanh % véi mau ching am (LPS).

- Kha nang urc ché san sinh NO ctia mau dugc xac dinh nho cong thuec :

% trc ché =100%- [ham lugng NOmz/ham lugng NOpps]*100

— Phép thir duoc lip lai 3 1an dé dam bao tinh chinh xé4c. Gia tri ICso (ndng db trc
ché 50% sy san sinh NO) s& dugc xac dinh nhd vao phan mém may tinh
TableCurve 2Dv4.

% Phép thtr sinh hoc xé4c dinh kha ning giy doc té bao bang MTT

- Chat thir (20 uL) duoc dua vao cac giéng cua khay 96 giéng dé co néng do
trong tu ndng do cua thi nghiém NO.

- Sau khi diéu chinh dé c6 mat d6 té bao phu hop, hut 180 pL té bao vao cac
giéng cua khay 96 giéng da c6 chét thir. Trén cuing mot dia thir, bb tri mot sd giéng
dé 1am dbi chimg khong c6 mau thir, chi ¢6 dung mdi pha mau 1a DMSO 10%.

- Pé dia nuoi céy vao trong tu 4m CO; & diéu kién 37°C, 5% CO2, nudi trong
thoi gian 72 gio.

- Sau 72 gio, 10uL MTT (ndng do cudi cung la 5 mg/mL) duoc cho vao mdi
giéng.
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- Sau 4h, loai bo méi truong, tinh thé formazan duoc hoa tan bang 50 pL

(DMSO) 100%.

- Gia tri OD do & budc song 540 nm bang may quang phd.

- Luong té bao séng sot s& duoc tinh theo cong thirc:

% Té bao Séng sot = [(ODchét thi — ODadéi chirng tréng)/(ODDMSO_ ODusi chirng trfing)] *100

2.2.3.2. Hoat tinh ha dwong huyét

Hoat tinh ha duong huyét duge danh gia dya trén kha nang trc ché enzym o-

glucosidase, str dung acarbose 1am chat déi chimg [70].

% Vat liéu

Hoa chat: enzym Yeast o-glucosidase; p-nitrophenyl-a-p-glucopyranoside

(pNPG), 4-Nitrophenol (Sigma).

% Phuong phap

Hoat tinh trc ché enzym a-glucosidase cua hoat chét nghién ctru dugc thyc hién

theo phwong phap ctia Moradi-Afrapoli F va cong su. Cu thé nhu sau:

Chét thir (sample) duoc hoa tan trong DMSO va pha loang trong phosphate
buffer saline (PBS) 10 mM (pH 6.8) va 50 uL duoc dwa vao cac giéng cia
khay 96 giéng dé c6 ndng do phu hop;

20 puL a-glucosidase (0,5 U/mL) va 130 pL phosphate buffer saline 100 mM
(pH 6.8) duoc thém vao mdi giéng, tron déu va u & 37°C trong 15 phut. Cha
y diéu chinh nong d6 mau thir dat duoc cudi cing trong giéng lan luot 1a
500-100-20-4 pg/mL;

Co chat p-nitrophenyl-a-p-glucopyranoside (pNPG) duogc dua tiép vao ting
giéng thi nghiém 16i 0 tiép & 37°C trong 60 phut.

Giéng thi nghiém chi c6 mau thir, phosphate buffer va pNPG dugc sir dung
lam d6i chung trang (blank). Giéng thi nghiém chi ¢c6 DMSO 10%,
phosphate buffer, enzym va pNPG dugc sir dung lam d6i chimg (control).
Thi nghiém dugc lap lai 3 1an dé dam béo tinh chinh xé4c cao.

Dirng thi nghiém bang cach thém vao 80 pL NaCO3 0,2M va do OD & budc
song 405 nm bang may do ELISA Plate Reader (Biotek).

Kha ning trc ché enzym a-glucosidase ctia mau thir duoc xac dinh theo cong

thuc sau:
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Kha nang tc ché (%) = [1 - (ODsample — ODsamplebank) : (ODeontrol — ODplank)] X 100
Trong d6:  ODsample = PBS + enzym + sample + pNPG
ODsampleblank = PBS + pNPG + sample
ODcontrol = PBS + enzym + pNPG + DMSO 10%
ODvlank = PBS + pNPG
~  Gia tri ICso (ndng do trc ché 50%) s& duoc x4c dinh nhd vao phan mém may

tinh TableCurve2Dv4.
2.3. Chiét tach va tinh ché cic hop chit tir 2 loai nghién ciru
2.3.1. Loai Méc tai Sapa (1. chapaensis)

2.3.1.1. Quy trinh xir Iy mdu thuc vdt va tao cao chiét

Toan than (gom ré& va phan trén mat dat) loai Méc tai Sapa dugc thai nho, siy
kho & nhiét do 45°C dén kho thu duoc lwong mau (1.1 kg). Mau kho dugc nghién
nhé, ngam chiét véi MeOH:H,O (95:5) (3 lit x 4 ldn) & nhiét 4o phong trong vong
24 gio. Dich chiét tong thu duoc sau ddy dugc loc qua gidy loc, loai dung méi bang
may quay cat (t° < 55°C) dudi ap suat giam, thu dugc can chiét tong. Tién hanh hoa
tan can chiét tong véi mot luong nude vira du dé tao dich chiét dang sét va tién
hanh chiét phan bd lan lugt véi cac loai dung moi c6 do phan cuc ting dan (n-
hexane, CH2Cl> va n-BuOH), chiét tai nhiét d6 phong, thé tich dung méi chiét (0.5
lit x 4 1an). Dich chiét cta cac lan dugc gop lai, tién hanh quay cat dudi diéu kién ap
sut giam thu dugc cac can chiét voi khdi luong 1an luot 1a n-hexane (14.6 g),
dichloromethane CH>Cl> (1.7 g) va n-BuOH (15.8 g). Quy trinh xir Iy mau thuc vat

va tao cao chiét cua loai Moc tai Sapa dugc tom lugc theo so dd sau (Hinh 2.3).
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Bét kh« tounth©n
lopi /. chapaensis

(1.1kg)

1. Ng©mchiOwii MeOH:H,0 (95:5),
t® phRng48h,3 IYtx 4 ICn

2. Lac dbcrehiOuagiEylac

3. QuaycEtlo'i dungmei

y

CAmzeng

4.HRatanvii nuic t'o dpctehiOtd'ng sOt
'5.Chi0'ph©r1|'p vii nrhexane0.51Ytx 4I1Cn

Y

DbctechiOt
n-hexane

vOuachtIoﬁ dungmi "G-SEiI(?,(Ehﬁgﬁ vii CHCly,
CZnrhexan Y v
(14.6g) —
DbchchiOt Dbchmu-c
CHXCl, clnlti

QuaycEtlo'i dungmi 7.Chi0ph©r1ip vii nBuOH,
] y 0.51Yx 41Gn

C/AICH.CI, v ¢

(1.79) Dbctchilt
n-BuOH

QuaycEtlo'i dungmi
\

CAm-BuOH
(15.89)

Hinh 2.3. So dd xtr Iy mau thyc vat va tao cao chiét cua lodi I. chapaensis

Dbchmu-c
clnlti

2.3.1.2. Quy trinh phdn Idp chat

+* Phéan 1ap chat tir can chiét n-hexane:

Cin chiét n-hexane (14.6 g) duoc tién hanh phan 1ap trén sic ky cot (CC) voi
chét hap phu 1a silica gel, hé dung méi chay cot n-hexane:EtOAc (v6i EtOAc ting
dan tir 5-30%) cho 10 phan doan (H1 — H10). Pd H2 (1.2 g) tiép tuc duoc tinh ché
trén sic ky cot voi chat hap phu silica gel, hé dung moi rira giai 1a n-hexane:CH,Cl
(90:10) thu dugc hop chat IC13 (6 mg). Hop chat IC16 (12 mg) thu dugc tir Pd H5
(1.3 g) sau khi chay c0t silica gel vo1 hé rira gidi n-hexane:EtOAc (85:15). Pd H10
(2.1 g) ban dau dugc tién hanh tach trén cot silical gel v6i hé dung moi chay cot 1a
n-hexane:EtOAc (90:10 — 65:35) thu duoc 5 phan doan (pd 1-5). Tiép sau do, pd 3

(215 mg) duoc tiép tuc lam sach trén cot silica gel st dung hé dung moi
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CH,Cl:MeOH (95:5 — 75:25) thu dugc hop chét IC6 (24 mg), va hop chét IC7 (5

mg) (Hinh 2.4).
CAm-hexane
(146 g)

CC, silica gel
n-hex/EtOAc (5 — 30% EtOAc)
\ Cho 10 ph©r®o'n(H1-H10)

Y \

Y
PEH2 PEH5 P®&H10
(129) (1.39) (219)

CC, silica gel CC, silica gel CC, silica gel
n-hex/CH,Cl, (90:10) n-hex/EtOAc (85:15) n-hex/EtOAc (90:10 —> 75:25)
Y Cho 5 ph@ro'n(1-5)

Y
ChEtIC13 ChEtIC16 Y
(6 mg) (12 mg) PE3
(215 mg)
CC, silica gel
CH,Cl,/MeOH (90:10)

\

Y
ChEtIC6 ChEtIC7
(24 mg) (5 mg)

Hinh 2.4. So &6 phan 1ap chat tir can chiét n-hexane ctia loai I. chapaensis

% Phéan lap chit tir cin chiét dichloromethane CH>Cly:

Can chiét CH2CL (1.7 g) duogc tién hanh tach chat trén sic ky cot voi chat hap
phu silica gel, h¢ dung moi chay cot CH2Cla:MeOH (95:5 — 70:30) cho 8 phan
doan (C1-C8). Phan doan C5 (154 mg) dugc lam sach trén cét silica gel, rira giai
bang hé CH>Cl:MeOH (85:15) thu dugc 3 hop chat IC2 (4 mg), IC9 (10 mg) va
IC10 (4 mg). Phan doan C6 (144 mg) va C7 (164 mg) duoc tinh ché bang cot
Sephadex LH-20 (MeOH) lan luot thu dwgc chat IC14 (3 mg) va IC1 (2 mg) (Hinh
2.5).
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CACH,Cl,
(1.79)

CC,silicagel
CHCl/MeOH (56 — 30%MeOH)
v Thu®uod ph©r®o'n(C1-C8)

" '
P®CB P&C7

P®C5
(154mg) (144 mg) (164 mg)

CC, silica gel lCCv sephadex LH-20 CC, sephadex LH-20

4

CH,Cl,/MeOH (95:15) MeOH MeOH

ChEtIC14 ChEtIC1
(3mg) (2mg)

Y

Y
ChEtIC2 ChEtICY
(4 mg) (10mg)

Hinh 2.5. So db phan 1ap chat tir can chiét CH.Cl, cia loai I. chapaensis

ChEtIC10
(4 mg)

% Phéan lap chét tir cin chiét n-BuOH:

Can chiét n-BuOH (15.8 g) duogc tién hanh chay cot silica gel véi hé dung
moi CH2Cl:MeOH (95:5 — 60:40) dé thu dugc 7 phan doan (B1-B7). Phan doan
B2 (157 mg) duoc tiép tuc 1am sach bang cot silica gel sir dung hé rira giai
CH,Cl:MeOH (80:20) thu dugc hdn hop (4 mg) caa 2 chat IC11 va IC12. Viéc
phan 1ap chét tir phan doan B3 (105 mg) duoc thyc hién trén cot Sephadex LH-20
(MeOH) thu duoc hop chat IC15 (18 mg). Trong khi d6, hop chat IC8 (4 mg) duoc
phan lap tir phan doan B5 (92 mg) bang cach si dung sic ky cot silica gel
(CH2Cl12:MeOH, 80:20). Phan doan B6 (157 mg) dugc tach trén cdt silica gel voi hé
dung méi CH,Clo:MeOH (80:20) cho 4 phan doan (pd 1-4). Pd 2 (89 mg) duoc tiép
tuc lam sach bang cot Sephadex LH-20 (MeOH) thu duoc hop chat IC3 (5 mg) va
IC4 (5 mg). Phan doan B7 (125 mg) trudce tién duge dua lén cot Sephadex LH-20
(MeOH), thu duoc 5 phan doan (pd 1-5). Pd 4 (12 mg) dugc tién hanh diéu ché trén
ban mong (TLC) bang hé dung méi chay ban mong (CH.Cl:MeOH, 80:20) dé thu
dugc hop chéat IC5 (2 mg) (Hinh 2.6).
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CAm-BuCOH
(15.89)

CC,silicagel
CH,Cl,/MeOH (5 — 40% MeOH)
Thu®u~c 7 ph©r®o'n(B1-B7)

Y Y Y

PEB2 pEB3 ) ®Bs p®B6 ®B7
(157mg) (105mg)j (92mg) (157mg) 25mg)

CC, silica gel CC, sephadex LH-20|CC, silica gel gﬁ é'll"/:'\aﬂgng (80:20) El—C|’2308F()I\'}IadOe;)
CH,Clz/MeOH (80:20) |MeOH CH Cly/MeOH (80:20) 2o/Me -20 (Me
v v 2C1,/MeOH ( Thu ®uoch p®(1-4) | Thu®uod p®

Hgn hip 2chE ChEtIC15 ChEtICS P (1-5)
IC11vpIC12 (18 mg) (4 mg) )
(4 mg) (89 mg) =
CC, sephadex (12mg)
LH-20 (MeOH)

mangTLC
CH2C|2/M€OH
Y Y (80:20)

ChEtIC3) (ChEtiC4 v
(5mg) (5mg) | (chEtics

(2 mg)

Hinh 2.6. So d phan 1ap chat tir cin chiét n-BuOH cua loai I chapaensis

2.3.1.3. Dz liéuphé cac chat sach phan ldp duoc

> Hop chét (S)-naringenin (IC1): dang keo khong mau, 2 mg (chiém
0.00018% khdi lwgng mau kho), Re= 0.5 (n-hexane/EtOAc = 1/1), (-)-ESI-MS: m/z
271.8 [M-HJ), cong thurc phan tor C1sHi205 (M = 272.0);

Phé '"H NMR (500 MHz, CD;OD, &y, ppm, J/Hz) va pho '3C NMR (125
MHz, CD;0D, 6c, ppm) (Bang 3.1).

> Hop chét (S)-pinocembrin (IC2): dang tinh thé mau vang, 4 mg
(chiém 0.00036% khéi lugng mau kho), Rr = 0.5 (n-hexane/EtOAc = 3/1), cong
thirc phan tir C15H1204 (M= 256.0);

Phé '"H NMR (500 MHz, CD;OD, 8y, ppm, J/Hz) va pho '3C NMR (125
MHz, CD;0D, 6c, ppm) (Bang 3.2).

> Hop chit kaempferol (IC3): dang bot mau vang, 5 mg (chiém
0.00045% khdi lwong mau khd), Re = 0.45 (CH2Clo/MeOH = 95/5), cong thirc phan
tir Ci1sH1006 (M= 286.0);

Phé '"H NMR (500 MHz, CD;OD, 8y, ppm, J/Hz) va pho '3C NMR (125

MHz, CDs;0D, 6c, ppm) (Bang 3.3).

i §iOuchGb»ngbfn
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> Hop chat quercetin (IC4): dang bot mau vang, 5 mg (chiém
0.00045% khdi lugng mau kho), Re = 0.35 (CH2Clo/MeOH = 95/5), cong thiic phan
tor C1sH1007 (M = 302.0);

Phé '"H NMR (500 MHz, CD;OD, 8y, ppm, J/Hz) va pho '3C NMR (125
MHz, CD;OD, dc, ppm) (Bang 3.4)

> Hop chét (x)-3',5',5,7-tetrahydroxyflavanone (IC5): dang bot mau
vang, 2 mg (chiém 0.00018% khdi lwong mau kho), R = 0.40 (CH,Cl,/MeOH =
95/5), cong thirc phan tir C15H1006 (M = 288.0);

Phé '"H NMR (500 MHz, CD;OD, 8y, ppm, J/Hz) va pho '3C NMR (125
MHz, CD;OD, dc, ppm) (Bang 3.5).

> Hop chat phlorizin (IC6): dang ddu mau vang, 24 mg (chiém
0.00218% khdi lwgng mau kho), Re= 0.60 (EtOAc/MeOH = 4/1), cong thirc phan tir
C21H24010 (M = 436.1);

Phé '"H NMR (500 MHz, CD;OD, &y, ppm, J/Hz) va pho '3C NMR (125
MHz, CD3OD, dc, ppm) (Bang 3.6).

> Hop chét 2,4-dihydroxydihydrochalcone-6-O-f-p-glucopyranoside
(IC7): dang dau mau vang, 5 mg (chiém 0.00045% khdi lwong mau kho), Re = 0.65
(CH2Cl2/MeOH = 6/1), (-)-ESI-MS: m/z 418.9 [M-H], cong thirc phéan tir C21H2409
(M =420.1);

Ph6 'H NMR (500 MHz, CDsOD, 8u, ppm, J/Hz) va pho *C NMR (125
MHz, CD;OD, dc, ppm) (Bang 3.7).

< Hop chat isoquercitrin (IC8): dang ran mau vang, 4 mg (chiém 0.00036%
khéi lwong mau kho), Re= 0.50 (EtOAc/MeOH = 4/1), cong thirc phan tir C21H20012
(M =464.1);

Phé '"H NMR (500 MHz, CD;OD, 8u, ppm, J/Hz) va pho '3C NMR (125
MHz, CD;OD, dc, ppm) (Bang 3.8)

% Hop chat methyl 4-hydroxybenzoate (IC9): dang rin mau tring, 10 mg
(chiém 0.00091% khéi lwong mau kho), R = 0.35 (n-hexane/EtOAc = 3/1), cong
thirc phan tor CsHsO3 (M = 152.2);

Ph6 'H NMR (500 MHz, CDCl3, 8, ppm, J/Hz) va pho *C NMR (125 MHz,
CDCls, 6c, ppm) (Bang 3.9).
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% Hop chat methyl 2,4,6-trihydroxybenzoate (IC10): dang ran mau vang, 4
mg (chiém 0.00036% khdi lugng mau kho), Re= 0.25 (n-hexane/EtOAc = 3/1), (+)-
ESI-MS: m/z: 222.7 [M+K]", céng thirc phan tir CsHsOs (M = 184.0);

Ph6 'H NMR (500 MHz, CDCls, 8u, ppm, J/Hz) va phé *C NMR (125
MHz, CDCls, dc, ppm) (Bang 3.10).

< Hop chit isotachioside (IC11): dang bot mau tring, 1.8 mg (chiém
0.00016% khdi lwgng mau kho), Re=0.55 (EtOAc/MeOH = 4/1), cong thirc phan tir
C13H150s (M = 302.0);

Phé '"H NMR (500 MHz, CD;OD, 8y, ppm, J/Hz) va pho '3C NMR (125
MHz, CD3OD, dc, ppm) (Bang 3.11).

% Hop chat uridine (IC12): dang bot mau trang, 2.2 mg (chiém 0.00020% khdi
luong mau kho), Re=0.55 (EtOAc/MeOH = 4/1), cong thirc phan tir CoH12N20g (M
=244.1);

Phé 'H NMR (500 MHz, CD;OD, &, ppm, J/Hz) va pho *C NMR (125
MHz, CD;OD, dc, ppm) (Bang 3.12).
< Hop chét spinasterol (IC13): dang bot mau trang, 6 mg (chiém 0.00055%
khéi lwong mau kho), Re = 0.50 (n-hexane/EtOAc = 75/25), cong thirc phan tir
CaoHasO (M = 412.3);
Ph6 '"H NMR (500 MHz, CDCls, 8u, ppm, J/Hz) va pho *C NMR (125 MHz,
CDCl;, 8¢, ppm) (Bang 3.13).

% Hop chét isofraxidin (IC14): chat rin mau tring, 3 mg (chiém 0.00027%
khéi lwong mau kho), Rr = 0.50 (n-hexane/acetone = 2/1), (+)-ESI-MS: m/z 222.8
[M+H]", cong thirc phan tir C1H100s (M = 222.0);

Phé '"H NMR (500 MHz, CD;OD, &y, ppm, J/Hz) va phd *C NMR (125
MHz, MeQOD, dc, ppm) (Béang 3.14).

< Hop chat (7R,8S)-yemuoside YM1 (IC15): dang bot mau tring, 18 mg
(chiém 0.00164% khdi lugng mau kho), R = 0.60 (EtOAc/MeOH = 4/1), (—)-ESI-
MS: m/z 505 [M-H], cong thirc phéan tir CosHzoO11 (M = 506.1);

Phé '"H NMR (500 MHz, CD;OD, &y, ppm, J/Hz) va pho '3C NMR (125
MHz, CD;0D, 6c, ppm) (Bang 3.15).

< Hop chit (S)-dehydrovomifoliol (IC16): dang dau khong mau, 12 mg

(chiém 0.00109% khdi lugng mau khod), Re= 0.25 (n-hexane/EtOAc = 4/1), [a]2 =
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+ 135.8 (¢ = 0.1, CH30H), (-)-ESI-MS: m/z: 220.7 [M-H], cong thttc phan tu
Ci13H1303 (M = 222.0);

Ph6 'H NMR (500 MHz, CDCls, &, ppm, J/Hz) va pho *C NMR (125 MHz,
CDCls, 8¢, ppm) (Bang 3.16).

2.3.2. Loai Bong nudéc dai hoa nhé (1. parvisepala)

2.3.2.1. Quy trinh xit Iy mdu thye vdt va tao cao chiét

Bang cach xir 1y tuong tw nhu trén, mau thuc vat . parvisepala duoc thai nho
sau khi thu hai, sdy kho & nhiét do 45°C dén khé thu duoc lugng mau (1.0 kg). Mau
kho dugc nghién nho va ngdm chiét véi MeOH:H,0 (95:5) (3 lit x 4 1an) & nhiét do
phong trong vong 48 gio. Sau d6 tién hanh loc dich chiét tong thu dugc qua gidy
loc, loai dung méi bang may quay cat (t° < 55°C) dudi 4p sudt giam, thu dugc cin
chiét téng. Cian chiét téng dugc bd sung mot luong nude viura du dé tao dich dang
sét va chiét phan b6 dich nuéc thu dugc 1an lugt véi cac loai dung moi co do phan
cuc ting dan (n-hexane, CH>Cl, va n-BuOH), chiét tai nhiét do phong, thé tich dung
moi chiét (0.5 1it x 4 1an). Dich chiét cua cac lan dugc gop lai, tién hanh quay cat
dué6i diéu kién ap sut giam duoc cac cin chiét véi khdi lwong 1an luot 13 n-hexane
(12.6 g), dichloromethane CH,Cl> (8.2 g) va n-BuOH (7.5 g). Quy trinh xir Iy mau
thuc vat va tao cao chiét ctia loai 1. parvisepala duoc tom tit theo so d6 sau (Hinh

2.7).
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Bét kh« tounth©n
lopi / parvisepala
(1.0kg)

1. Ng©mchiOwii MeOH:H,0 (95:5),
t® phRng48h,3 IYtx 4 ICn

2. Lac dbcrehiOuagiEylac

3. QuaycEtlo'i dungmei

Y

CAmzeng

4. HBatanvii nuic t'o dbchd'ng sOt
'5.Chi0'ph©r1|'p vii nrhexane0.51Ytx 4I1Cn

Y

DbctechiOt
n-hexane

QuaycEtlo'i dungmi

6. ChiOph@rip vii CH,Cly,

Y Y 0.51Ytx 4ICn
CZnrhexan Y v
(12.6g) —
DbchchiOt Dbcmu-c
CHXCl, clnlti
QuaycEtlo'i dungmi 7.ChiOph®rip vii 7#BuOH,
[ y 0.51Yx41Gn

C/AICH,C, v

8.2 _ ¢
(8-29) Dbctchiot Dbcmu-c
n-BuOH cBnli

QuaycEtlo'i dungmi

CAm-BuOH
(7.59)

Hinh 2.7. So db xtr Iy mau thuc vat va tao cao chiét cua loai I. parvisepala

2.3.2.2. Quy trinh phdn Idp chat

+«* Phéan 1ap chat tir can chiét n-hexane:

Cin chiét n-hexane (12.6 g) dugc tién hanh tinh ché trudce tién trén cot sac ky
thuong, voi chat hap phu la silica gel, hé dung méi chay cot n-hexane:CH,Cl,
(CH,Cl, ting dan tir 0 dén 40%) thu duoc 5 phan doan (H1-H5). Phan doan H2 (2.5
g) dugc dua 1én cdt silica gel (n-hexane:CH,Cly, 85:15) thu dugc 4 phan doan (pd 1-
4). P& 3 (220 mg), tién hanh lam sach tiép trén cot silica gel (n-hexane:EtOAc,
95:5) thu dugc hop chat IP8 (7 mg). Phan doan H3 (1.9 g) trude tién dugc tinh ché
trén cot silica gel, rira giai bang hé n:hexane:CH,Cl, (CH,Cl, tang tir 10-30%), cac
phan doan chon loc thu dugc tiép tuc dugc lam sach trén cOt sephadex LH-20
MeOH:CH,Cl (95:5) dé cho hop chét IP9 (10 mg). Hop chat IP10 (6 mg) thu duoc
chi sau mot budc tinh ché phan doan H4 (2.2 g) bang cot silica gel (n-
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hexane:EtOAc, 90:10). Viéc tach phan doan HS (2.5 g) dugc thuc hién trude tién
trén cot sephadex LH-20 (MeOH), tiép sau sir dung cot silica gel v6i hé rira giai (n-
hexane:EtOAc, 85:15) va cudi cung lam sach lai cidc phan doan chon loc béng cot
silical gel (n-hexane:CH,Cly, 70:30) thu dugc hop chat IP5 (10 mg) (Hinh 2.8).

A m-Hexan
(12.69)

CC,silicagel
rHex{CH.CI, (0— 40% CH.CI,)
Thu®uoc 5 ph©r®o'n (H1-H5)

Y y /
P@H2 P(:§43 P&H4 P@H5
(2.59) (1.99) (2.29) (2.59)
CC,silicagel CC,silicagel CC,silicagel CC,sephadetH-20
nHex/CHCI, (85:15) HexICH,Cl, nHexEtDAC(90:10) MeOH
"Thu®uoo4 p®(1-4) (10-> 30% CH,Cly) \ ‘Thu®uoc5 p®(1-5)

Thu®uod3 p&(1-3)

CC,silicagel
nrHex/EtCAC(95:5

A

ChEtIP8 MeOH (5% CH,Cly) |
Y
(7 mg) A 6
CE!I](I)E:\LZ;) (175mg)

25?3 /
( mg) C@
) (

175mg)

CC,sephadetH-20

ChEtIP10
(6 mg)

/
=
(520mg)

CC,silicagel
nHex/EtZAC(90:10)
Thu®uod3 p&(1-3)

CC,silicagel
rFHex/CH,Cl, (70:30)

\
ChEtIP5
(10mg)

Hinh 2.8. So d0 phan 1ap chat tir can chiét n-hexane cta loai 1. parvisepala

< Phan 1ap chét tir can chiét n-BuOH:

Cin chiét n-BuOH (7.5 g) dugc cho 1én cot sic ky, chat hap phu 14 sephadex
LH-20 (MeOH), thu dugc 5 phan doan (B1-BS5). Phan doan BI (2.3 g) duoc tiép tuc
lam sach bang cot pha dao RP-18, st dung hé dung mdi chay cot (MeOH:H20, 1:1),
thu dugc 3 phan doan (pd 1-3). Pd 2 (250 mg) dugc lam sach tiép theo trén cot
sephadex LH-20 (MeOH) thu duoc 2 chat IP1 (5 mg) va IP7 (3 mg). Phan doan B2
(2.5 g) dugc tinh ché 1an lugt trén cot sephadex LH-20 (MeOH) va cot pha dao RP-
18 (MeOH:H,0, 1:1) thu dugc 7 mg chat IP6. Hop chat IP3 (5 mg) dugc tach ra tir

phan doan B3 (1.9 g) sau khi lam sach phan doan nay lan luot trén ¢t sephadex
LH-20 (MeOH) va cot silica gel (EtOAc:MeOH, 70:30). Viéc phan lap chat sach tir
phan doan B4 (1.2 g) dugc thuc hién trude tién trén cot silica gel (EtOAc:MeOH,
60:40), tiép theo 1a cot sephadex LH-20 (MeOH) thu dugc hop chat IP2 (8 mg).
Ciing sir dung phuong phap sic ky cot, hai hop chat IP4 va IP11 (3 mg mdi chat)
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duogc tach ra tur phan doan B5 (0.6 g) sau khi cho phin doan nay 1én cét silica gel,
rira giai bang hé (EtOAc:MeOH, 80:20) va lam sach lai bang cot sephadex LH-20

(MeOH) (Hinh 2.9).
CAm-BuCH
(7.59)

CC, sephadedt H-20
MeOH
Thu®uodd ph©r®o'n(B1-B5)

Y

Y Y Y /
-~  PeB2 ) P@B3 P@B4 P@B5
(2.29) (259) (1.99) (129) (0.69)
—
CC,RP-18 CC, sephadext H-20 CC, sephadedt H-20 CC, silicagel
MeOH:H 0 (1:1) MeOH MeOH EtOAc:MeOH (60:40) | CC, silica gel
Thu®uoc3 p&(1-3) \ Thu®uood p®(1-4) Thu®uodd p®(1-4) "Thu ®uoch p&(1-5) EtOAc:MeOH
M BEE ) 80:20
PER P&B P&t ) PEZ ) oot p®
(250mg) (190mg) (190mg) (120mg) (1-4)
(. I J J
CC,sephadest H-20 | CC,RP-18 CC, silicagel CC, sephadex.H-20 Y
Y

MeOH MeOH:H ;0 (1:1) EtOAC:MeCH (70:30) | moon =
Y Y Y Y___ (150mg)
ChEtIP6 ChEtIP3 ChEtIP2
_ a (7 mg) 5m 8 CC, sephad
ChEtIP1 ) (ChEtIP7 (mg) (8mg) LH.20. ?micfﬁ)
(5mg) || (3mg) ‘
ChEtIP4 | ([ChEtIP11
(3mg) (3mg)

Hinh 2.9. So d0 phan 1ap chat tir can chiét n-BuOH cuia loai I parvisepala

2.3.2.3. Dir liéu phox cac chat sach phan lap duoc

“* Hop chat kaempferol-3-0-a-.-rhamnopyranosyl-(1—6)-f-p-
glucopyranoside (IP1): dang ran mau vang, 5 mg (chiém 0.0005% khéi lwong mau
kho), Rr = 0.35 (MeOH/H20 = 1/1, ban mong pha ddo RP-18), (—)-ESI-MS: m/z
593.0 [M-HJ; (+)-ESI-MS: m/z 617.1 [M+Na]", cong thirc phan tir C27H30015 (M =
594.0);

Phé '"H NMR (600 MHz, CD;OD, &, ppm, J/Hz) va pho *C NMR (150
MHz, CD;0D, 6c, ppm) (Bang 3.18).

% Hop chat apigenin 7-O-p-p-glucopyranoside (IP2): dang rin mau vang, 8
mg (chiém 0.0008% khdi lugng mau kho), Re = 0.5 (EtOAc/MeOH = 4/1), (-)-ESI-
MS: m/z 430.9 [M-HT, cong thurc phan tir C21H20010 (M =432.1);

Ph6 '"H NMR (500 MHz, DMSO-ds, 8u, ppm, J/Hz) va pho *C NMR (125
MHz, DMSO-ds, dc, ppm) (Bang 3.19).
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% Hop chét isoquercitrin (IP3): dang bot mau vang, 4 mg (chiém 0.0004%
khéi lugng mau khd), Rr = 0.5 (EtOAc/MeOH = 6/4), (-)-ESI-MS: m/z 462.9 [M-
HJ; (+)-ESI-MS: m/z 487.0 [M+Na]*, cong thirc phan tr C21H20010 (M = 464.1);

Phé '"H NMR (600 MHz, CD;OD, &, ppm, J/Hz) va pho *C NMR (150
MHz, CD;0D, 6c, ppm) (Bang 3.20).

% Hop chat phlorizin (IP4): dang diu mau vang, 3 mg (chiém 0.0003% khdi
lugng mau kho), Re = 0.6 (EtOAc/MeOH = 4/1), (-)-ESI-MS: m/z 435.0 [M-HT,
cong thirc phan tor C21H24010 (M =436.1);

Phé '"H NMR (600 MHz, CD;OD, &, ppm, J/Hz) va pho *C NMR (150
MHz, CD3OD, dc, ppm) (Bang 3.21).

< Hop chat lupeol (IP5): dang rin mau tring, 10 mg (chiém 0.001% khdi
lugng mau kho), Ry = 0.40 (n-hexane/EtOAc = 85/15, (+)-ESI-MS: m/z 427.2
[M+H]", cong thirc phan tir C30Hs0O (M = 426.3);

Phé '"H NMR (600 MHz, CD;OD, &, ppm, J/Hz) va pho *C NMR (150
MHz, CD;OD, dc, ppm) (Bang 3.22).

< Hop chat ginsenoside Rgl (IP6): dang ran khong mau, 7 mg (chiém
0.0007% khdi lwong mau kho), R = 0.55 (EtOAc/MeOH = 7/3, HR-ESI-MS: m/z
835.4609 [M-CI]" (tinh toan 1y thuyét cho [C4H72014Cl]", 835.4616), cong thirc
phan tir C42H72014 (M = 800.5);

Ph6 '"H NMR (600 MHz, pyridine-ds, 8u, ppm, J/Hz) va pho *C NMR (150
MHz, pyridin-ds, dc, ppm) (Bang 3.23).

< Chit méi: 3-0-{|a-r-arabinopyranosyl-(1—3)-]-#-p-glucopyranosyl-
(1—-2)]}-p-p-glucuronopyranoside 16a-0-acetyl-34,22a,28f-trihydroxy-olean-
12-ene (dit tén 1a iparvisepala-1) (IP7): dang ran mau trang, 3 mg (chiém 0.0003%
khéi lwong mau kho), Re=0.50 (EtOAc/MeOH = 6/4, HR-ESI-MS: m/z 1021.4789
[M+CI] (tinh toan 1y thuyét cho [CaH7502Cl],, 1021.4780), cong thirc phan tir
C49H73020 (M = 986.5);

Phé '"H NMR (600 MHz, CD;OD, &, ppm, J/Hz) va pho *C NMR (150
MHz, CD;0D, 6c, ppm) (Bang 3.25).

< Hop chit a-tocopherylquinone (IP8): dang diu mau vang, 7 mg (chiém
0.0007% khdi Iwong mau kho), Re = 0.35 (n-hexane/EtOAc = 85/15), (—)-ESI-MS:
m/z 445.0 [M — H]~, cong thirc phan tir C20Hs003 (M = 446.3);
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Ph6 'H NMR (600 MHz, CDCls, 8y, ppm, J/Hz) va pho *C NMR (150 MHz,
CDCls, 6c, ppm) (Bang 3.26).
< Hop chat phytol (IP9): dang ddu mau vang, 10 mg (chiém 0.001% khdi
lugng mau khd), Re = 0.45 (n-hexane/EtOAc = 85/15), (-)-ESI-MS: m/z 295.1 [M-
HJ, cong thirc phan tr C20H400 (M = 296.3);
Ph6 'H NMR (600 MHz, CDCls, 8y, ppm, J/Hz) va pho *C NMR (150 MHz,
CDCls, 6c, ppm) (Bang 3.27).
< Hop chat 1-[nonadeca-(9Z,12Z)-dienoyl]-sn-glycerol (IP10): dang dau
khéng mau, 6 mg (chiém 0.0006% khdi lwong mau khd), Rr = 0.35 (n-
hexane/acetone = 2/1), (—)-ESI-MS: m/z 367.1 [M-H]", cong thirc phan tir C22H4004
(M =368.3);
Phé '"H NMR (600 MHz, CD;OD, &y, ppm, J/Hz) va phd 3C NMR (150
MHz, CD;0D, 6c, ppm) (Bang 3.28).
< Hop chét uracil (IP11): dang ran khong mau, 3 mg (chiém 0.0003% khdi
lugng mau kho), Ry = 0.30 (CH2Cl./MeOH = 9/1), (+)-ESI-MS: m/z 112.6 [M+H]",
cong thue phan tr C4H4N2O> (M =112.0);
Ph6 'H NMR (600 MHz, CD;OD, &u, ppm, J/Hz): 5.63 (d, J = 7.5 Hz, H-5),
7.41 (d, J=7.5 Hz, H-6).
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CHUONG 3. KET QUA VA THAO LUAN

3.1. Phan tich, xdc dinh céu triic cac chit phan lap tir loai Méc tai Sapa (I
chapaensis)

Két qua nghién ctru héa hoc cho thiy, ¢ tong sd 16 hop chat (IC1 — IC16)
duoc phan lap tir loai . chapaensis, gom tam flavonoid (IC1 — IC8), ba hop chét
monophenol (IC9 — IC11) va ndm hop chat khac (IC12 — IC16). Céu triic cila cac
hop chét phan lap duoc x4c dinh dya trén két qua phéan tich phd 1D, 2D-NMR, phd
khéi (HR-ESI-MS, ESI-MS, MS/MS) va két hop so sanh véi tai liéu tham khao.

3.1.1. Cic hop chit flavonoid

8 flavonoid (IC1 — IC8) phan lap tr loai I. chapaensis dugc chia thanh 3
phan nhém gom: 3 flavanone (IC1, IC2 va IC5), 3 flavonol (IC3, IC4 va IC8) va 2
dihydrochalcone (IC6 va IC7). Trong d6, 4 hop chat (IC1 va IC5 — IC7) 1a lan dau
tién phat hién trong chi.

< Hop chat IC1:

OH o}
(S)-Naringenin (IC1)

Hop chéat IC1 dugc phéan lap & dang keo khong mau tir cao chiét CHxCl,.
Cong thtrc phan tir cia chat IC1 duoc xac dinh 13 CisH120s5 dua trén viée phan tich
ph6 1D-NMR két hop v6i pho khdi (-)-ESI-MS: m/z 271.8 [M-H]" (Phu luc phd).
Ph6 '*C-NMR (Hinh 3.2) cho cic tin hiéu dic trung ctia mot flavanone véi tong sb
15 tin hi€u carbon, trong d6 12 carbon thudc hai vong thom trong khoang d¢ 96.1 -
168.5 ppm, 1 carbon cua nhom carbonyl tai 6c 197.8 (C-4), 1 nhém oxymethine tai
8¢ 80.5 (C-2), va 1 nhém methylene tai 3¢ 44.0 (C-3). Pho 'H-NMR (Hinh 3.1) cho
hai tin hiéu proton doublet v6i hang s6 twong tac J nho tai 8u 5.90 (d, J = 2.0 Hz, H-
6) va 5.92 (d, J = 2.0 Hz, H-8) ching minh vong thom A thé ¢ 2 vi tri 5,7; hai tin
hiéu proton doublet tai du 7.33 (d, J = 8.5 Hz, H-2"/6") va 6.84 (d, J = 8.5 Hz, H-
3'/5") cho thay vong thom B dic trung ciia hé AX.
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Hinh 3.1. Pho 'H NMR (500 MHz, CD30D) ctia hop chat (S)-naringenin
(IC1)

LICCE -MeDD-CLICPD

| Il | | |
Hinh 3.2. Phé *C NMR (125 MHz, CD;0D) cila hop chét (S)-naringenin
(IC1)
Ngoai ra, phé CD (phu luc phd) ctia hop chat IC1 cho hiéu tng Cotton gia tri

e L

am tai budc song 289 nm ching minh cau hinh (S) tai carbon bat ddi C-2 khi so
sanh véi tai liéu [71]. Dua trén két qua phan tich pho va két hop so sanh vai tai liéu
da cong bd [72], hop chit IC1 dugc x4c dinh 13 (S)-naringenin.

Bdng 3.1. Pho 'H- va 3C-NMR ctia hop chét IC1 duoc so sanh véi tai liéu

Hop chit IC1 (S)-naringenin [72]
C oH oc oH oc
(CDs0OD) (CDsOD (CDs0OD) (CD;0D
2 |5.36(dd,J=3.0,13.0Hz) |80.5,CH 5.36 (dd, J=3.0, 80.5, CH
17.0 Hz)
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3 [3.13(dd,J=125,17.0 |44.0, CH, 3.14 (dd, J=13.0, |44.1, CH,
Hz) 17.0 Hz)
2.72 (dd, J = 3.0, 17.0 Hz) 271 (dd, J = 3.0,
17.0 Hz)
4 - 197.8,C - 197.8,C
5 - 165.5, C - 165.5, C
6 |5.90(d,J=2.0 Hz) 97.1, CH 589 (d,J=2.1Hz) | 97.1,CH
7 - 168.5, C - 168.6, C
8 |5.92(d,J=2.0 Hz) 96.2, CH 588 (d,J=2.1 Hz) | 96.2, CH
9 - 164.9, C - 164.9, C
10 - 103.3,C - 103.3,C
I _ 131.1,C - 131.1,C
26" | 7.33 (d, J=8.5 Hz) 129.0, (CHx 2) |7.32(d,J=28.6 Hz) | 129.0, (CH x
2)
3'/5' | 6.84 (d, J=8.5 Hz) 116.3,(CHx2) |6.82(d,J=8.6 Hz) | 116.3, (CH x
2)
g - 159.0, C - 159.1, C

(S)-naringenin (IC1) dugc danh gia 1a mot flavonoid kha phé bién trong thanh
phﬁn hoa hoc cua céc loai thyc vat, tuy nhién day la lan dan tién hop chat nay duogc
tim thay trong chi Impatiens dya trén két qua khao sat tai liéu cong bd vé thanh
phan hoa hoc cila chi nay. Nhiéu nghién ciru vé hoat tinh sinh hoc da cho cac két
qua day tiém ning cua hop chat IC1 trong khang viém, chéng oxy héa, chdng ticu
duong va chdng ung thu [73].

< Hop chat IC2:

OH o]
S)-Pimocembrin (IC2)

Hop chét IC2 duoc phan 1ap dudi dang ran mau vang voi cong thirc phan tir
duogc xac dinh 1a C1sH1204 dya trén két qua phan tich dit liéu pho do duoc. Pho 'H-
va BC- NMR (Hinh 3.3, 3.4) cia IC2 ciing cho dau hiéu dic trung ciia mot
flavanone twong tw nhu hop chat IC1. Tuy nhién, so v6i hop chat IC1, hop chat
IC2 thiéu nhém hydroxyl tai vi tri C-4' khi pho "H-NMR cho 5 tin hi¢u proton trong
khoang 61 7.39 - 7.51ppm (H-2' — H-6") ciia vong thom B.
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Hinh 3.3. Phd 'H NMR (500 MHz, CD;0D) ctia hop chét (S)- pinocembrin
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Hinh 3.4. Phé 3C NMR (125 MHz, CDs0D) ctia hop chat (S)- pinocembrin
(IC2)
Bdng 3.2. Pho 'H- va '3C-NMR ctia hop chat IC2 duoc so sanh véi tai liéu

IC2 (S)-pinocembrin) [12]
(CDs0D) (CDs0D)

OH dc oH dc
549 (dd, /=13.0,3.0Hz) |80.5,CH |533(dd,J=12.8,3.7Hz) |80.4,CH
3.11(dd, J=175,13.0Hz) | 442,CH, |298(dd,J=17.4,12.8 Hz) | 44.1, CH;
2.80 (dd, /=17.5,3.0 Hz) 2.67 (dd, J=17.0, 3.7 Hz)

- 197.3,C - 197.3,C

- 165.5, C - 1654, C
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6 |5.96(d,J=2.0 Hz) 96.2, CH 5.87 (d,J=1.8 Hz) 96.2, CH
7 - 168.5, C - 168.3, C
8 [5.92(d,J=2.0Hz) 97.2, CH 5.87 (d, J=1.8 Hz) 97.2, CH
9 - 164.7, C - 164.6, C
10 - 103.4,C - 103.3,C
1 - 140.4, C - 140.3, C
2'/6" 7.51 (m) 127.3, 7.34 (m) 127.3,
(CHx?2) (CHx?2)
3/5" 7.44 (m) 129.6, 7.34 (m) 129.6,
(CHx2) (CH x2)
4’ 7.39 (m) 129.7, CH 7.34 (m) 129.7, CH

Ngoai ra, pho CD (Hinh 3.5) ctia hop chat IC2 cho hi¢u tmg Cotton gia tri Am
tai budc song 286 nm ching minh cu hinh (S) tai carbon béat ddi C-2 khi so sanh
v6i tai liéu [74]. Tur két qua phan tich dir liéu pho phia trén két hop so sanh véi tai
liéu cong bd [12], hop chat IC2 duoc xac dinh 1a (S)-pinocembrin. Theo tai lidu
cong b trude day vé chi Impatiens, (S)-pinocembrin (IC2) d3 duoc phan 1ap tir
lodi I. balsamina [75]. (S)-pinocembrin 1a hop chat kha phd bién trong thanh phan
hoa hoc cia cac loai thyc vat va duoc danh gia 1a ngudn tiém ning trong hoat tinh

chéng oxy hoa, khang viém, chong ung thu va khang khuén [76].

Crgulnr LueRraism (mdag)
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Hinh 3.5. Ph6 CD ciia hop chét (S)-pinocembrin (IC2)
< Hop chat IC3:

Kaemplerol AC3)
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Cong thirc phéan tir ciia hop chat IC3 1a CisHioOs dua trén két qua phén tich
phé 1D, 2D-NMR ciia né. Viéc két hop phan tich phd 'H-, *C-NMR (Hinh 3.6, 3.7)
va HSQC (phu luc phd) nhan thay dugc cac ddu hiéu dic trung ciia mot flavonol
vG1 mot cap tin hi€u doublet proton thom tai on 6.19 (d, J= 2.0 Hz, H-6) va 6.40 (d,
J=2.0 Hz, H-8) ctia vong A; cdp tin hiéu proton vong thom thé kiéu AB tai 81 8.10
(d, J=9.0 Hz, H-2'/6") va 6.93 (d, J= 9.0 Hz, H-3"/5") cua vong B.
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Hinh 3.6. Phd 'H NMR (500 MHz, CD;0D) ctia hgp chat kaempferol (IC3)

Phén tich phd *C-NMR (Hinh 3.7) cho 15 tin hiéu carbon dic trung cua
khung flavonol gém 1 carbon ctia nhom carbonyl tai 8c 177.3 (C-4), 6 carbon vong
thom dinh oxy trong khoang o6c 137.1 — 166.4 ppm va 8 carbon vong thom khac
trong khoang 8¢ 94.7 — 130.7 ppm. T dit liéu phéan tich trén, hop chat IC3 dugc
xac dinh 14 4',5,7-trihydroxyflavonol (con goi la kaempferol) khi ddi chiéu dir liéu
phé vai tai liéu tham khao [77].
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Hinh 3.7. Phé *C NMR (125 MHz, CDsOD) ctia hop chat kaempferol (IC3)

Bdang 3.3. Pho 'H- va BC-NMR cuia hop chat IC3 dugc so sanh véi tai liéu

Hop chét IC3 Kaempferol [77]
(CD;0D) (CDs;0D)
C oH dc ou dc
2 - 148.0, C - 146.8, C
3 - 137.1,C - 136.6, C
4 - 177.3,C - 176.6, C
5 - 162.5, C - 162.3, C
6 16.19(d,J=2.0Hz) | 96.6, CH 6.28 (d, /J=2.0 Hz) 99.2, CH
7 - 1664, C 164.9, C
8 1640(d,J=2.0Hz) | 94.7, CH 6.52 (d, J=2.0 Hz) 94.4, CH
9 - 1584, C - 157.7, C
10 - 1044, C - 104.1, C
I} - 123.8,C - 123.3,C
2'/6" | 8.10(d,/J=9.0Hz) | 130.7,(CHx2) | 8.04 (dd,/=11.5,2.8 Hz) | 125.9, (CH
x2)
35" 16.93(d,/J=9.0Hz) | 116.3,(CHx2) | 6.95(dd, J=9.8,2.7 Hz) 116.3, (CH
x2)
4 - 160.6, C - 160.1, C

Kaempferol (IC3) 1a mot trong s6 nhimg hop chat phat hién sém nhét trong

chi Impatiens, 1an dau tién vao nam 1958 tir loai 1. capensis [35]. Cho dén nay hop

chét nay con dugc phat hién & mot sb loai khac trong chi nhu . glandulifera, I

holstii, 1. sultani, I. parviflora, 1. balsamina, I. nolitangere va I. textori [15, 24, 36,

68]. Nhiéu nghién ctru da duoc thyc hién nham ching minh hoat tinh chéng oxy

hoa, khang khuan, chong ung thu, bao vé hé than kinh va bao vé gan ciia hop chat

kaempferol [78].
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< Hop chét IC4:

OH O
Quercetin (IC4)

La hop chét dang bt mau vang va cling dugc phan lap tir can n-BuOH cua
loai I. chapaensis nhu hop chat IC3. Chéat IC4 duoc xac dinh ciing ¢6 cau tric cia
mot flavonol vé&i cong thirc phan tir 1a CisH1007 dya trén két qua phan tich phd. So
sanh phd 'H- va '3C NMR (Hinh 3.8, 3.9) ctia hai chat IC4 va IC3 chi thiy su khac
nhau tai vi tri thé ctia vong B. Theo d6, hop chat IC4 cho vong B thé dang ABX khi
phd '"H-NMR c¢6 sy xuat hién ciia 3 proton thom tai du 7.74 (d, J = 1.8 Hz, H-2"),
6.90 (d, J = 8.0 Hz, H-5"), va 7.65 (dd, J = 8.0, 1.8 Hz, H-6"). Phan tich ph *C-
NMR ctia IC4 cho 15 tin hiéu carbon dic trung ciia khung flavonol gém 1 carbon
cua nhém carbonyl tai dc 177.2 (C-4), 7 carbon thom dinh oxy: oc 147.7 (C-2),
137.0 (C-3), 162.4 (C-5), 165.5 (C-7), 158.4 (C-9), 146.3 (C-3") va 148.9 (C-4") va
7 carbon thom khac: d¢ 100.0 (C-6), 94.9 (C-8), 103.9 (C-10), 124.2 (C-1"), 115.9
(C-2), 116.2 (C-5') va 121.6 (C-6"). Tir két qua phan tich dit liéu pho va so sanh véi
tai licu tham khao [77], hop chit IC4 duoc xac dinh la 4'.5,5,7-
tetrahydroxyflavonol (con goi 1a quercetin). Quercetin trudc day da dugc cong bd
c6 trong mot s loai khac cua chi Impatiens nhu I balsamina, I parviflora, I.
nolitangere, 1. textori va I glandulifera va dugc thtr nghiém nhiéu hoat tinh sinh

hoc quan trong [15, 27, 30].

LICET—MaOD—L1H
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Hinh 3.8. Phé 'H NMR (500 MHz, CD;0D) ctia hop chét quercetin (IC4)
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Hinh 3.9. Ph *C NMR (125 MHz, CD;0D) ctia hop chét quercetin (IC4)
Bdng 3.4. Pho 'H- va 3C-NMR ctia hop chat IC4 duoc so sanh véi tai liéu

C IC4 Quercetin [77]
(CD;0D) (CD;0D)
OH dc OH dc

2 - 1477, C - 147.7,C

3 - 137.0,C - 135.7,C
4 - 1772, C - 176.8, C

5 - 1624, C - 160.7, C

6 6.15(d,J=1.5 Hz) 100.0, CH 6.20 (d, /J=2.0 Hz) 98.2, CH
7 - 165.5, C - 163.9, C

8 6.34 (d,J=1.5 Hz) 949, CH 6.40 (d, J=2.0 Hz) 94.5, CH
9 - 1584, C - 156.1, C
10 - 1039, C - 103.0, C
1’ - 1242, C - 121.9,C
2’ 7.74 (d, J= 1.8 Hz) 1159, CH 7.65 (d, J=2.1 Hz) 115.0, CH
3’ - 146.3, C - 145.0, C
4’ - 1489, C - 1458, C
5’ 6.90 (d, /= 8.5 Hz) 116.2, CH 6.85 (d,J=8.4 Hz) 115.6, CH
6' | 7.65(dd,J=8.5,1.8Hz) | 121.6,CH | 7.50(dd,J=84,2.1 Hz) | 124.5,CH

< Hop chat IC5:

OH ©
&F)-3.305. 7-Tetrahvdrexyllavanone (ICS)

Hop chit IC5 dugc phan 1ap dudi dang bot mau vang. Cong thirc phan tir
dugc xac dinh 13 CisHi0Os. So sanh phd 'H- va C- NMR cua hop chat IC5 véi
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IC1, ta théy ICS ciing cho céac d4u hiéu dic trung cua mot flavanone tuong ty nhu
hop chat IC1. Tuy nhién, pho 'H-NMR (Hinh 3.10) ctia IC5 cho 3 tin hiéu proton
tai on 6.81 (brs, H-2"), 6.94 (brs, H4') va 6.81 (brs, H-6") ciia vong thom B ching
minh vi tri thé tai 1', 3', 5'. Phén tich phé *C-NMR (Hinh 3.11) cta IC5 cho 15 tin
hiéu carbon dic trung cia khung flavanone gém 1 carbon ctia nhoém carbonyl tai 3¢
197.2 (C-4), 6 carbon thom dinh oxy: 6c 80.4 (C-2), 165.5 (C-5), 170.4 (C-7), 164.8
(C-9), 146.5 (C-3") va 146.5 (C-5") va 7 carbon thom khac: dc 44.1 (C-3), 97.6 (C-
6), 96.8 (C-8), 102.9 (C-10), 131.9 (C-1"), 116.3 (C-2"), 114.7 (C-4") va 119.2 (C-
6).
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Hinh 3.10. Phé "H NMR (500 MHz, CD;0D) cua hop chét (¥)-3',5',5,7-
tetrahydroxyflavanone (ICS)
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Hinh 3.11. Phé *C NMR (125 MHz, CD3;0D) ctia hgp chét (¥)-3',5',5,7-
tetrahydroxyflavanone (ICS)
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Ngoai ra, phd CD (Hinh 3.12) cta hop chat IC5 khong thé hién gia tri 4m
hozc duong cia hiéu tmg Cotton tai vi tri carbon bat d6i C-2. Tir viéc phan tich pho
trén két hop vé6i so sanh tai liéu di cong bd, hop chat IC5 duge xac dinh 1a (¥)-
3'5',5,7-tetrahydroxyflavanone [79]. Hop chét (+)-3',5',5,7-tetrahydroxyflavanone
(IC5) dugc xac dinh 1an dau tién phan 1ap tir chi Impatiens, va cho dén nay, van

chua c6 cong bd nao vé hoat tinh sinh hoc ctia hop chit nay.

Circular Dichroism (mdeg)

2a0 300 320 240 360 380

wYiiaseelaenath (mmd)

240 280

Hinh 3.12. Pho CD ciia hop chét (£)-3',5',5,7-tetrahydroxyflavanone (IC5)
Bdng 3.5. Pho 'H-, *C-NMR cuia hop chat IC5 dugc so sanh véi tai lidu

IC5 (¥)-3',5',5,7-tetrahydroxyflavanone [79]
(CDs0D) (CDs0D)
ou dc OH
2 1528(dd,J/=13.0,3.0Hz) |804,CH 5.28 (dd, J=12.6,3.0 Hz)
3 [3.06(dd,/=17.0,13.0 Hz) |44.1, CH: 3.06 (dd, J=16.8,3.0 Hz)
2.70 (dd, J=17.0, 3.0 Hz) 2.69 (dd, J=16.8,3.0 Hz)
4 - 197.2,C -
5 - 165.5,C -
6 5.86 (d, /J=2.0 Hz) 97.6, CH 5.87 (d, J=2.4 Hz)
7 - 1704, C -
8 5.89 (d,/=2.0 Hz) 96.8, CH 5.89 (d, /J=2.4 Hz)
9 - 164.8, C -
10 - 102.9, C -
1’ - 131.9,C -
2' 6.81 (brs) 116.3, CH 6.79 (brs)
3’ - 146.5, C -
4’ 6.94 (brs) 114.7, CH 6.91 (brs)
5' - 146.8, C -
6’ 6.81 (brs) 119.2, CH 6.79 (brs)

< Hop chat IC6:
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Su két hop phén tich phé 'H-, *C-NMR va HSQC (phu luc phd) cta hop
chat IC6 cho thay cac tin hi¢u dic trung cia mot dihydrochalcone khi c6 2 tin hiéu
proton vong thom tai 6u 5.98 (d, J = 2.0 Hz, H-3) va 6.20 (d, J = 2.0 Hz, H-5) cua
vong A; 2 tin hi¢u proton doublet tai ou 6.71 (d, J= 8.5 Hz, H-2'/6") va 7.08 (d, J =
8.5 Hz, H-3'/5") dac trung vi tri thé para vong thom B; mot multiplet tai on 3.42 (m,
H»-8), va mot triplet tai oy 2.89 (t, J = 7.5 Hz, H-9) clia hai nhom methylene lién ké
nhom carbonyl (C=0). Ngoai ra, trong pho 'H-NMR (Hinh 3.13) con cho 6 tin hiéu
proton cta don vi dudng S-p-glucopyranosyl, gdm 1 proton anomer tai du 5.07 (d,
H-1") véi hang s6 twong tac J 16n (J = 7.5 Hz) dic trung cua cdu hinh £; 4 nhom
oxymethine tai oy 3.48 (m, H-2"), 3.52 (m, H-3"), 3.46 (m, H-4") va 3.50 (m, H-
5"); va 1 nhom oxymethylene tai du 3.75 (dd, J = 5.5, 12.0 Hz, H-6"a) va 3.93 (dd,
J=2.0, 12.0 Hz, H-6"b). Pho *C-NMR (Hinh 3.14) cho 21 tin hiéu, gdm 15 carbon
ciia phan aglycon khung dihydrochalcon (8¢ 30.8 — 206.6) va 6 carbon cua gdc
duong glucopyranosyl (6c 62.4 — 102.0).
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Hinh 3.13. Phé 'H NMR (500 MHz, CD;OD) ciia hop chét phlorizin (IC6)
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Hinh 3.14. Ph6 *C NMR (125 MHz, CD;0D) ciia hop chét phlorizin (IC6)

Két qua phan tich pho 2 chiéu HMBC (Hinh 3.15) cho thdy phan duong gin
v6i phan aglycon tai vi tri C-6 khi xuat hién twong tac giita proton anomer tai du
5.07 (d, J = 7.5 Hz, H-1") véi carbon tai 8c 165.9 (C-6). Dya vao két qua phan tich
pho phia trén, két hop véi so sanh tai liéu tham khao, hop chat IC6 duoc xac dinh 1a
2,4,4'-trihydroxydihydrochalcone-6-O-f-p-glucopyranoside (con goi la phlorizin),
cong thirc phan tir C21H24010 [80]. Day 1a 1an dau tién hop chét phlorizin (IC6)
duoc tim thay trong chi Impatiens. Phlorizin 12 hop chat duoc cac nha khoa hoc chu
y dén nhiéu trong viéc khdo sat cac hoat tinh sinh hoc, trong d6 hoat tinh ha duong
huyét dugc nghién ciru ca trén mo hinh phong thi nghiém in vitro va mo hinh dong

vat in vivo [81].



L

55

LICHI -MeOD-HMBC

ll J_III_ LALL, b 1 E=

R

1]

Poalne

lii'

T r
a8 2

Hinh 3.15. Phd HMBC ciia hop chét phlorizin (IC6)

Bdng 3.6. Phd 'H- va *C-NMR cuia hop chat IC6 dugc so sanh véi tai lidu

C ICe6 Phlorizin [80]
(CD3;0D) (CD;0D)
OH dc OH dc
1 - 106.8, C - 106.8, C
2 - 167.7,C - 167.5,C
3 5.98 (d, J=2.0 Hz) 98.4, CH 5.95(d,J=1.9 Hz) 98.3, CH
4 - 1622, C - 162.2,C
5 6.20 (d, /=2.0 Hz) 95.5,CH 6.15(d, J=1.9 Hz) 95.2, CH
6 - 165.9, C - 165.5,C
7 - 206.6, C - 206.5, C
8 342 (m) 46.9, CH» 341 (m) 46.9, CH»
9 2.89 (t,J=17.5 Hz) 30.8, CHa 2.85(t,J=17.6 Hz) 30.8, CHa
1’ - 133.9,C - 133.6,C
2'/6' 6.71 (d, J= 8.5 Hz) 116.1, (CH 6.65 (d, /J=8.4 Hz) 115.8,
X 2) (CHx2)
3'/5' 7.08 (d, J=28.5 Hz) 130.3, (CH 7.01 (d, J=8.4 Hz) 130.2,
X 2) (CHx2)
4’ - 156.3,C - 156.3,C
1" 5.07 (d, J="1.5 Hz) 102.0, CH 5.01 (d,J]=7.0 Hz) 102.1, CH
2" 3.52 (m) 74.7, CH 3.15 (m) 74.6, CH
3" 3.48 (m) 78.5, CH 3.17 (m) 78.3, CH
4" 3.41 (m) 71.1, CH 3.08 (m) 71.3,CH
5" 3.50 (m) 78.4, CH 3.10 (m) 78.1, CH
6" |3.75(dd, J=5.5,12.0 Hz) | 62.4, CH» 371 (d,J=11.9 Hz) 62.2, CHa

3.93 (dd, J=2.0, 12.0 Hz)

3.50(dd, J=5.1,11.9 Hz)
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% Hop chat IC7:

2 d-Dihvdrosvdibvdrochalcone-6- O-f-1)-glucoside AC7)

Dihydrochalcone glucoside thir hai dugc tim thay trong thanh phan hoéa hoc

cta loai I chapaensis 1a hop chat IC7. Cong thirc phan tir C21H2400 duoc xac dinh

dua trén phéan tich phd 1D-, 2D-NMR va phé khdi (—)-ESI-MS: m/z 418.9 [M-H]

(phu luc phd). So sanh ph6 'H- va *C-NMR (Hinh 3.16, 3.17, Bang 3.7) giira hop

chat IC7 véi IC6 cho thay duy nhat sy khac biét trong vi tri thé ctia vong thom B
khi cho 5 tin hi¢u proton trong khoang 61 7.26 — 7.16 (H-2" — 6").
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Hinh 3.16. Phé "H NMR (500 MHz, CDsOD) ctia hop chat 2,4-
dihydroxydihydrochalcone-6-O-f-p-glucopyranoside (IC7)
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Hinh 3.17. Pho '3C NMR (125 MHz, CD30D) ctia hop chat 2,4-
dihydroxydihydrochalcone-6-O-f-p-glucopyranoside (IC7)

Tuong ty hop chat IC6, hop chat IC7 ciing cho cdu trac cia mot don vi
duong S-p-glucopyranosyl ndi véi phan aglycon tai vi tri C-6 (8¢ 166.0 ppm) duogc
chiing minh qua tuong tac gifta proton H-1" (du 5.06) v6i carbon C-6 (6c 166.0)
trong phd6 HMBC (Hinh 3.18). Ngoai ra, c4u triic ciia hop chat IC7 con dugc khang
dinh thém qua cac tuong tac HMBC khac nhu: gitra proton H-3 (1 5.98) véi carbon
C-1 (8¢ 106.8), C-4 (6c 166.0) va C-5 (dc 95.6); gitta proton H-5 (6u 6.21) voi
carbon C-1 (8¢ 106.8), C-3 (6c 98.4) va C-6 (6c 162.3); gilra proton H-8 (0n 3.53)
v6i carbon C-7 (3¢ 206.6), C-9 (6¢ 31.6) va C-1' (6¢ 143.1); gitra proton H-9 (dn
3.00) v&i carbon C-7 (8¢ 206.6), C-1" (dc 143.1), C-2'/6" (6c 129.3) va C-3'/5" (d¢c
129.5). Tir viéc phan tich dit liéu phd do dugc, két hop ddi chiéu v6i hop chat IC6,
cau trac IC7 duoc xac dinh hoan toan phu hop véi 2,4-dihydroxydihydrochalcone-
6-O-f3-p-glucopyranoside. Dihydrochalcone nay dugc phan 1ap lan dau tién tir thuc
vét vao nam 1979 [82]. Theo khao sat tai liéu, hop chit IC7 dugc xac dinh 1 lan
dau tién phan lap tir chi Impatiens va cho dén nay van chua c¢6 cong bd nao dugc

thuc hién nham khao sat hoat tinh sinh hoc cta hop chét nay.
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Hinh 3.18. Tuong tic HMBC ctia hop chét 2,4-dihydroxydihydrochalcone-6-

O-f-p-glucopyranoside (IC7)
Bang 3.7. Phd 'H- va 3C-NMR cua hop chat IC7 dugc so sanh v6i hop chat

IC6
C IC7 IC6
(CD3;0D) (CD30D)
ou dc OH dc

1 - 106.8, C - 106.8, C

2 - 167.5,C - 167.7,C

3 5.98 (d, /J=2.0 Hz) 98.4, CH 598 (d, /J=2.0 Hz) 98.4, CH

4 - 166.0, C - 162.2,C

5 6.21 (d, J=2.0 Hz) 95.6, CH 6.20 (d, J=2.0 Hz) 95.5, CH

6 - 162.3,C - 1659, C

7 - 206.6, C - 206.6, C

8 3.53 (m) 46.4, CH» 3.42 (m) 46.9, CH

9 3.00 (t, J= 8.0 Hz) 31.6, CH» 2.89 (t, J="1.5 Hz) 30.8, CH»

1 - 143.1,C - 133.9,C
2'/6’ 7.26 (m) 129.3, CH 6.71 (dd, J=2.0,6.5Hz) |116.1,CH
3'/5' 7.26 (m) 129.5, CH 7.08 (dd, J=2.0,6.5Hz) |130.3, CH

4’ 7.16 (m) 126.8, CH - 156.3, C

1" 5.06 (d, J=17.0 Hz) 102.2, CH 5.07 (d, J=17.5 Hz) 102.0, CH

2" 3.49 (m) 74.7, CH 3.48 (m) 74.7, CH

3" 3.46 (m) 78.5, CH 3.52 (m) 78.5, CH

4" 3.40 (m) 71.1, CH 3.46 (m) 71.1, CH

5" 3.47 (m) 78.4, CH 3.50 (m) 78.4, CH

6" | 3.73(dd, J=6.5,12.0 Hz) | 62.5, CH: 3.75(dd, J=5.5,12.0 Hz) | 62.4, CH»

3.93(dd, J=2.5,12.0 Hz) 3.93 (dd, J=2.0, 12.0 Hz)

@
0‘0

Hop chét ICS:

lso

quercitrin (IC8)

Hop chat IC8 duoc phan lap dang rin mau vang, duoc xac dinh c6 cau tric

ctia mot flavonol glucoside voi cong thirc phan tir 1 Ca1Hz0012 dua trén két qua
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phan tich pho 1D, 2D-NMR. So sanh ph6 'H- va *C NMR (Hinh 3.19, 3.20) cia
hop chéat IC8 vai hop chat IC4, phan aglycon ctia hop chat IC8 ¢6 ciu tric tring
khép vé6i ciu tric cua quercetin (IC4), phan duong ctia IC8 cho tin hiéu cia mot
don vi glucose bao gdm mdt nhom anomer tai dc 105.4 (C-1"), 4 nhom oxymethine
tai oc 73.2 (C-2"), 75.1 (C-3"), 70.0 (C-4"), va 77.2 (C-5"), va 1 nhom
oxymethylene tai dc 62.0 (C-6"). Cau hinh S cua gbc duong glucopyranosyl duoc
xéac dinh dya trén hang sé twong tac J 16n (J = 8.0 Hz) cua proton anomer 3y 5.18
(d, J=8.0 Hz, H-1").

LICBS-MaOD-1H
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Hinh 3.19. Phé "H NMR (500 MHz, CD;OD) cua hop chit isoquercitrin
(IC8)
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LICBS -MaOD—Cl3CPD
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Hinh 3.20. Phé *C NMR (125 MHz, CD30D) ctia hop chét isoquercitrin
(IC8)
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Hinh 3.21. Pho HMBC ciia hop chét isoquercitrin (IC8)
Ngoai ra, ph6 HMBC (Hinh 3.21) cho thiy tuong tac gitra proton H-1" (8u
5.18 ppm) véi carbon tai vi tri C-3 (3¢ 135.8 ppm) ching té don vi dudong glucose
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dinh véi phan aglycon tai vi tri C-3. Tir két qua phan tich dit liéu pho phia trén, hop
chat IC8 duoc xac dinh 1a quercetin-3-O-f-p-glucopyranoside (hay con goi la
isoquercitrin), két qua duoc so sanh véi tai liu cong bd trudc day [83].
Isoquercitrin 12 hop cht thir cap tiém nang thé hién nhiéu hoat tinh sinh hoc quan
trong nhu chdng oxy héa, chéng ung thu, réi loan tim mach va ca chng tiéu duong
va khang viém [103, 84]

Bdng 3.8. Phd 'H- va PC-NMR cuia hop chat IC8 dugc so sanh véi tai lidu

C ICS8 Isoquercitrin [83]
(CDs;0D) (CDs0D)
on dc on dc

2 - 158.5,C - 158.8,C

3 - 135.8,C - 135.8,C
4 - 179.6, C - 179.5,C

5 - 163.0, C - 163.0, C

6 6.23 (d, /=2.0 Hz) 100.0, CH 6.20 (d, J=2.0 Hz) 100.0, CH

7 - 166.2, C - 166.3, C

8 6.42 (d, J=2.0 Hz) 94.8, CH 6.40 (d, /=24 Hz) 94.8, CH

9 - 158.8, C - 158.5,C
10 - 105.6, C - 105.6, C
1’ - 1229, C - 122.9,C
2 7.86 (d, /J=2.0 Hz) 117.8, CH 7.84 (d,/=2.0 Hz) 117.8, CH
3 - 145.8, C - 145.8,C
4’ - 150.0, C - 150.0, C
5’ 6.89 (d, /=8.5 Hz) 116.1, CH 6.86 (d, /=8.4 Hz) 116.1, CH
6’ | 7.61(dd,J=85,2.0Hz) |123.0,CH | 7.59(dd,J=8.4,2.0Hz) |123.0,CH
1” 5.18 (d, /=8.0 Hz) 105.4, CH 5.16 (d,/=7.9 Hz) 105.4, CH
2" | 3.84(dd,J=9.0,8.0Hz) |73.2,CH 3.87-3.44 (6H) 73.2, CH
3" 3.56 (t,J=9.0 Hz) 75.1, CH 75.1, CH
4" | 3.87(dd,J=9.6,9.0Hz) |70.0,CH 70.0, CH
5" | 3.49 (ddd, J=9.6,5.3,2.5 |77.2,CH 77.2, CH

Hz)
6" 3.66 (d, J=2.5 Hz) 62.0, CHz 62.0, CHz
3.58 (d, J=5.3 Hz)
3.1.2. Cic hop chit monophenol
% Hop chét IC9:
COOCH;
a1
OH

Methyl 4-hvdroxybenzoate (IC9)
Hop chat IC9 duoc phan 1ap ¢ dang rdn mau tring tir cao chiét CH2Cl,. Qua
phan tich phd 'H- va *C-NMR, hop chat IC9 duoc xac dinh 1a monophenol voi
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cong thuc phan tir CsHsOs. Pho '"H-NMR (Hinh 3.22) cho cip tin hiéu doublet
doublet tai du 7.96 (dd, J = 2.0, 6.5 Hz, H-2/6), 6.86 (dd, J = 2.0, 6.5 Hz, H-3/5) goi
¥ vong thom thé 1,4. Ngoai ra con quan sat dugc tin hiéu proton ctia nhém methoxy
& 81 3.89 (s). Phd C-NMR (Hinh 3.23) cho tin hiéu carbonyl ester tai 8¢ 166.9
ppm. Bén canh d6, nhom methoxy lién két véi nhom carbonyl ma khong phai dinh
vao vong thom duoc khang dinh qua twong tac HMBC giita 8u 3.89 (OCH3) véi 8¢
166.9 (CO) (Hinh 3.24). Cac két qua cho thay IC9 1a dan xuit ciia methyl benzoate.
Ph6 *C-NMR khang dinh lai vi tri thé para cta vong thom khi cho 2 tin hiéu carbon
bac bdén & 8¢ 122.8 (C-1) va 159.8 (C-4); va 2 tin hiéu ciia 4 carbon bac ba d6i xing
& 8c 131.9 (C-2/6) va 115.2 (C-3/5). Két hop giira két qua phan tich pho va so sanh
tai li¢u cong bd, hop chat IC9 duoc xac dinh 1a methyl 4-hydroxybenzoate [85].
Methyl 4-hydroxybenzoate con duge biét dén véi tén goi methyl paraben, 1a mot
chat khang khuan duoc sir dung phd bién trong cong nghiép my pham va 1a chét bao
vé thyc pham. Tuy nhién, hop chit nay chua dugc khao sat thém vé bat ky hoat tinh
nao khac [86].

Hinh 3.22. Phé "H NMR (500 MHz, CDCl;) ctia hgp chat methyl 4-
hydroxybenzoate (IC9)
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Hinh 3.23. Phé 3C NMR (125 MHz, CDCl;) ciia hop chat methyl 4-

hydroxybenzoate (IC9)
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Hinh 3.24. Pho HMBC ciia hop chat methyl 4-hydroxybenzoate (IC9)
Bdng 3.9. Phd 'H- va BC-NMR cuia hop chat IC9 dugc so sanh véi tai lidu

C IC9 methyl 4-
(CDCh) hydroxybenzoate [85]
(CDCls)
ou dc on
1 - 122.8, C -
2/6 7.96 (d,/J=8.5Hz) | 1319,(CHx2) | 7.96(d,J=8.7 Hz)
3/5 6.86 (d,/J=8.5Hz) | 1152,(CHx2) | 6.86(d,/J=8.7 Hz)
4 - 159.8, C -
COOMe - 166.9, C -
OMe 3.89 (s) 51.9, CHs 3.89 (s)

% Hop chat IC10:
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COOCH;5
HO OH

4
OH

Methyi 2 4 6-trihvdroxybenzoate (IC10)

Twong tu hop chat IC9, hop chat IC10 ciing dugc xac dinh co cau tric cla
mot monophenol véi cong thirc phan tir CsHsOs dwa trén pho khoi (+)-ESI-MS: m/z:
222.7 [M+K]" (Hinh 3.28) Ph6 'H-, >*C-NMR (Hinh 3.25, 3.26) caa IC10 xuét hién
2 proton thom & 8u 5.97 (s, H-3/5) tmg véi 2 carbon bac ba d6i ximg tai 8¢ 95.9 (C-
3/5), 1 proton cia nhom methoxy tai ou 4.03 (s) ing vdi carbon tai d¢c 52.5 ppm
duoc xac dinh dua trén phé HSQC (Phu luc phé). Ngoai ra, nhom methyl ester con
duoc khing dinh qua tuong tic giita du 4.03 (OCH3) véi 8¢ 169.6 (CO) trong phd
HMBC (Hinh 3.27). Vi tri thé ctia 3 nhom hydroxy trong phén tir dugc xac dinh ¢
cac vi tri 2,4,6 khi sb liéu phd NMR cta IC10 hoan toan phu hop véi s lidu da
cong bd cia methyl 2,4,6-trihydroxybenzoate [87]. Day 14 1an dau tién methyl 2,4,6-
trihydroxybenzoate (IC10) dwgc phan 1ap tir chi Impatiens, va van chua c6 cong bd

nao nghién ctru vé hoat tinh sinh hoc ctia hop chét nay.

LITCCI-CDC13-1H

Hinh 3.25. Phé "H NMR (500 MHz, CDCls) ctia hgp chéat methyl 2,4,6-
trihydroxybenzoate (1C10)



Hinh 3.26. Pho 3C NMR (125 MHz, CDCl;) ctia hop chat methyl 2.4,6-
trihydroxybenzoate (1C10)

) i )

Hinh 3.27. Phd HMBC ctia hgp chat methyl 2,4,6-trihydroxybenzoate (IC10)
Bdang 3.10. Phd "H- va 3C-NMR cua hop chit IC10 duoc so sanh vdi tai liéu

C IC10 methyl 2,4,6-
(CDCh) trihydroxybenzoate [87]
(CDCI; + DMSO)
on e on dc
1 - 938, C - 92.3,C
2/6 - 163.5,C - 1644, C
35 1597(s) | 959, (CHx2) | 595(s) |953,(CHx?2)
4 - * - 162.1,C
COOMe - 169.6, C - 169.3,C
OMe | 4.03 (s) | 52.5, CHs 402(s) |51.8, CHs

(*) khong phat hién tin hiéu
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Hinh 3.28. Pho (+)-ESI-MS cua hop chat methyl 2,4,6-trihydroxybenzoate

(IC10)
% Hop chat IC11:
OH
OH 7 ) OCH3
© o
HO 5O
HO 2

s oH  lIsotachioside (IC11)

Hop chat IC11 duoc phan lap dudi dang hdn hop v6i hop chat IC12 ¢ dang
bot khong mau. Ty 1¢ giita 2 chat IC11 va IC12 duoc xac dinh 13 0.8:1 dua trén két
qua phan tich phd '"H-NMR. Ph6 1D-NMR (Hinh 3.29, 3.30) cta hop chat IC11 cho
céc tin hiéu dic trung ctia monophenol glucoside voi vong thom thé kiéu ABX khi
cho tin hi€u 3 nhom methine tai on 6.49 (d, J = 3.0 Hz, H-3), oc 101.9 (C-3); dn
6.31 (dd, J = 3.0, 9.0 Hz, H-5) &¢ 107.7 (C-5) va éu 7.04 (d, J = 9.0 Hz, H-6); ¢
120.6 (C-6) mdt nhom thé methoxy (du 3.84, dc 56.6) va mot gbc duong f-p-
glucopyranosyl gébm anomer methine (Ju 4.72 d, J = 8.0 Hz, H-1"; dc 104.4), 4
oxymethine va 1 oxymethylene trong khoang dc 62.6 — 78.1. Phdé HMBC cho thay
tuong tac giita proton Jou 4.72 (H-1') v6i carbon tai 8¢ 141.1 (C-1) chimg minh gbc
duong thé tai vi trf C-1 cua vong thom; nhom methoxy dinh vao vi tri C-2 dugc thé
hién qua twong tac gitra ou 3.84 (s, OCH3) v6i carbon dc 152.1 (C-2) (Hinh 3.31).
Vi tri lién két cia nhom methoxy viao C-2 cila vong monophenol dugce khang dinh

lai 1an nita khi xudt hién twong tic HMBC giita &u 6.49 (H-3) v6i carbon dc 107.7
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(C-5), giita 8 7.04 (H-6) véi carbon ¢ 152.1 (C-2) két hop véi viée so sanh dit liéu
phd véi tai liéu di cong bd [88]. Do d6, hop chat IC11 dugc xic dinh la
methoxyhydroquinone-1-O-f-p-glucopyranoside (con goi la isotachioside).
Isotachioside (IC11) duoc xac dinh 1a chat dai dién cho nhém monophenol
glycoside cua chi Impatiens [17]. Isotachioside da dugc danh gia hoat tinh khang
viém trén ca 2 mé hinh in vitro va in vivo déu cho két qua day trién vong [89].
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Hinh 3.29. Phé 'H NMR (500 MHz, CD;0D) ctia hdn hop hai chét
isotachioside (IC11) va uridine (IC12)
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Hinh 3.30. Phd *C NMR (125 MHz, CD3OD) cua hdn hop hai chat
isotachioside (IC11) va uridine (IC12)
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Hinh 3.31. Tuong tic HMBC ctia hop chét isotachioside (IC11)
Bdng 3.11. Ph6 'H- va >C-NMR cua hgp chat IC11 dugc so sanh voi tai lidu

C IC11 Isotachioside [88]
(CD;0D) (CDs;0D)

ou dc OH dc
1 - 141.1,C - 1399, C
2 - 152.1,C - 150.9, C
3 6.49 (d, /= 3.0 Hz) 101.9, CH 6.50 (d, /J=3.0 Hz) 100.7, CH
4 - 155.0,C 153.8, C
5 6.31 (dd, /=3.0,9.0 Hz) | 107.7, CH 6.28 (dd, /=9.0,3.0 | 106.5,CH

Hz)
6 7.04 (d, J=9.0 Hz) 120.6, CH 7.02 (d, J=9.0 Hz) 119.4, CH
OCHj3; 3.84 (s) 56.6, CH3 3.70 (s) 55.4, CH3
1’ 4.72 (d, J=8.0 Hz) 104.4, CH 4.80 (d, J="7.5 Hz) 103.2, CH
2’ 3.46 (m) 75.1, CH - 73.9, CH
3’ 3.34 (m) 78.1, CH - 76.9, CH
4’ 3.40 (m) 714, CH - 70.3, CH
5’ 3.44 (m) 77.9, CH - 76.6, CH
6’ 3.89 (m) 62.6, CH - 61.4,CH
3.75(dd,J=3.5,12.0
Hz)

3.1.5. Cic hop chit khdc

Ngoai cac nhom chit néu trén, mot nucleoside (IC12), mot steroid (IC13),
mot coumarin (IC14), mot neolignan glycoside (IC15) va mot megastigman (IC16)
cling dugc tim thay trong lodi I chapaensis.

% Hop chat IC12:

OH OH

Uridine (AC12)
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Phén lap & dang hdn hop bot mau trang véi hop chat IC11, hop chat IC12
duoc xac dinh chiém ty 1& cao hon trong hon hop véi ty 1é mol 0.8:1 dua trén viée
phan tich pho 'H-NMR. Sau khi loai cac tin hiéu pho ciia hop chat IC11, cac tin
hiéu pho 'H- va *C-NMR (Hinh 3.29, 3.30) cua hop chat IC12 cho thiy sy c6 mit
ctia mot ndi doi ¢ 8u 5.71 (d, J = 8.0 Hz, H-5) va 8.01 (d, J = 8.0 Hz, H-6), anomer
proton dn 5.92 (d, J=4.5 Hz, H-1"), 3 nhém oxymethine (6n4.03, 4.17 va4.20) va 1
nhom oxymethylene dn 3.88 (dd, J=2.5, 12.0 Hz) va 3.76 (dd, /= 3.0, 12.0 Hz) lan
lugt tmg véi 8¢ 86.4 (C-4'), 71.3 (C-3"), 75.7 (C-2') va 62.3 (C-2') ciia gdc duong
ribose. Ngoai ra, phé *C-NMR cho thay sy ton tai ciia 2 nhém carbonyl tai 5¢ 166.3
(C-4) va 152.5 (C-2), cung v6i 5 tin hi€u carbon ctia duong ribose trong khoang
62.3 - 90.8 ppm. Khung céu tric ciia IC12 con dugc khang dinh thém bai cac twong
tac HMBC: gitra proton 6n 5.92 (H-1") v61 carbon dc 102.7 (C-5), 142.7 (C-6), va
75.7 (C-2"); gitta proton dou 8.01 (H-6) vé&1 carbon d¢ 152.5 (C-2) va 163.3 (C-4);
gifra proton du 3.88 (H-5") vdi carbon o¢ 71.3 (C-3') va 86.4 (C-4"); va gilta proton
S 4.17 (H-3") v6i carbon 8¢ 90.8 (C-1") (Hinh 3.32). Tir két qua phan tich pho trén,
hop chat IC12 dugc xac dinh 13 nucleoside uridine khi dit liéu phé duoc so sanh
khép voi chat da duogc cong bd trong tai liéu [90]. Cho dén hién tai, uridine chua
duogc tim thiy trong loai khac ctia chi Impatiens, mic du hop chéat nay kha pho bién
trong thuc vat va dugc khao sat rat nhiéu vé hoat tinh sinh hoc nhu chéng co giat,

chéng ung thu va bao vé hé than kinh [91].

OH OH
Hinh 3.32. Tuong tic HMBC ctia hop chét uridine (IC12)
Bdng 3.12. phd 'H- va 3C-NMR ciia hop chat IC12 duoc so sanh véi tai liéu

C IC12 Uridine [90]
(CD3;0D) (CD30D)
OH dc OH dc
1 R R R R
2 - 152.5,C - 152.6,C
3 R R R R
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4 - 166.3, C - 166.3, C
5 5.71 (d,J = 8.0 Hz) 102.7, CH 5.71 (d,J= 8.3 Hz) 102.7, CH
6 8.01 (d, J= 8.0 Hz) 142.7, CH 8.02 (d, J= 8.3 Hz) 142.7, CH
I 592(d,J=45Hz) | 90.8, CH 592 (d, J=4.5 Hz) 90.8, CH

2' | 420(dd,J=4.5,95Hz) |75.7,CH | 420(dd,J=5.0,100Hz) |75.7,CH

3' | 4.17(dd,J=45,95Hz) |71.3,CH | 4.18(dd,J=5.0,100Hz) |71.3,CH

4 4.03 (m) 86.4, CH 4.00 (m) 86.4, CH
5' | 3.88(dd,/=2.5,12.0Hz) | 62.3,CH, | 3.86(dd,J=3.0,12.5Hz) |62.3,CH,
3.76 (dd, J = 3.0, 12.0 Hz) 3.75 (dd, J=3.5,12.5 Hz)
% Hop chat IC13:

Pho 'H- va '*C- NMR (Hinh 3.33, 3.34) cua chat IC13 cho cac tin hiéu dic
trung cia mot sterol voi 29 tin hi€u carbon. Két hop voi phé 2 chiéu HSQC (Phu
luc phd) ta nhéan thay c6 6 nhdm methyl (2 singlet, 3 doublet va 1 triplet - methyl)
trong ving tir 12 dén 20 ppm, 9 nhém methylene trong ving tir 20 dén 40 ppm, mot
nhom oxymethine tai ou 3.59 (m, H-3), oc 71.1 (C-3). Bén canh d6, su c6 mdt ctua
nbi doi dang dong phan trans & vi tri C-22 thé hién qua tin higu 8y 5.03 (dd, J=17.5,
15.0 Hz, H-22) va 5.18 (dd, J = 8.5, 15.0 Hz, H-23). Noi d6i tai vi tri C-7 (8¢ 117.5)
dugc xac dinh thong qua sy dich chuyén vé truong thép cta proton tai du 5.15 (d, J
= 8.5 Hz, H-7). Céc sd liéu pho ciia chat IC13 hoan toan phu hop véi spinasterol,
cong thirc phan tir CooHasO trong tai liéu [92]. Spinasterol 1an dau tién phat hién
trong chi Impatiens vao nam 2005 tir loai I pritzellii [56, 57]. V& sau, hop chit nay
con duoc tim thay trong loai I balsamina vao nam 2011 [58]. Spinasterol 1a mot
steroid pho bién trong thuc vat va dugc déanh gia 1a hoat chét day trién vong véi

nhiéu hoat tinh sinh hoc nhu chéng oxy hoa va khang nam [93].
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Hinh 3.33. Phé 'H NMR (500 MHz, CDCl5) ctia hop chét spinasterol
(IC13)
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Hinh 3.34. Phd 3C NMR (125 MHz, CDCls) ctia hop chat spinasterol
(IC13)
Bdng 3.13. Phd 'H- va PC-NMR cutia hop chat IC13 duogc so sanh véi tai
liéu
C IC13 Spinasterol [92]
(CDCl) (CDCh)
Ou dc on e
1 - 37.2, CHz - 37.3,CHx
- 31.5,CHz - 31.6, CHy
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3 3.59 (m) 71.1,CH | 3.61-3.58 [71.2,CH
4 - 38.0, CH, - 38.1, CH>
5 - 40.3, CH - 40.4, CH
6 - 29.7, CH, - 29.8, CHy
7 5.15(dd,J=65,40Hz) [117.5,CH 515 [117.6,CH
8 - 139.6,C - 139.7,C
9 - 49.5, CH - 49.6, CH
10 - 34.3,C - 34.4,C

11 - 21.6, CHa - 21.7, CHa
12 - 39.5, CH, - 39.6, CH,
13 - 43.3,C - 43.5,C
14 - 552, CH - 55.3,CH
15 - 23.0, CH, - 23.2, CH,
16 - 28.5, CH, - 28.7, CHa
17 - 56.0, CH - 56.0, CH
18 0.55 (s) 12.1, CH; 0.55 [ 12.2, CH;
19 0.81 (s) 13.1, CH; 0.80 [13.2, CH;
20 - 40.8, CH - 41.0, CH
21 1.03 (d, J= 6.5 Hz) 21.4, CH; .02 |21.6,CH;
22 [ 5.18(dd,J=7.5,15.0 Hz) | 129.5, CH 517 |129.6,CH
23 | 5.03(dd,J=8.5,15.0 Hz) | 1382, CH 502 [1384,CH
24 - 51.3,CH - 51.4,CH
25 - 31.9, CH - 32.0, CH
26 0.85 (d, J= 6.5 Hz) 21.1, CH; 0.85 |21.3, CH;
27 0.80 (d, J=4.0 Hz) 19.0, CH; 079 [19.2, CH;
28 - 25.4, CHa - 25.4, CHa
29 0.82 (t,J=7.0 Hz) 12.2, CH; 0.82 [12.2, CH;

% Hop chat IC14:
12
O/

Ho 8.9 0 o
o8 4/
[sofraxidin (14)

Hop chat IC14 dugc phéan lap dudi dang chat rdn mau tring, cong thirc phan
tir duge xac dinh 1a Ci1Hi00s thong qua viéc phén tich pho 1D-, 2D-NMR va phd
(+)-ESI-MS: m/z 222.8 [M+H]" (phu luc phd). Két hop phan tich dir liéu pho 'H-,
3BC-NMR va HSQC cho thay IC14 c6 ciu triic ciia mot coumarin khi cho mot nhém
carbonyl tai dc 163.4 (C-2), 1 tin hi¢u proton vong thom tai ou 6.94 (brs, H-5), va 2
proton cua di vong pyron tai du 6.25 (d, J= 9.5 Hz, H-3), 7.87 (d, J = 9.5 Hz H-4).
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Ngoai ra, hai nhém methoxy cling dugc phat hién tai ou 3.93 (s, H-11) va 3.98 (s,
H-12) trong ph6 '"H-NMR (Hinh 3.35).

LICCS -MeOD-1H

Hinh 3.35. Phd 'H NMR (500 MHz, CD;0D) ctia hop chét isofraxidin
(IC14)

Vi tri thé ctia 2 nhém methoxy dugc xac dinh tai C-6 va C-8 thong qua turong
tac HMBC tuong tng gifra proton du 3.93 (s, H-11) v&i carbon 8¢ 147.5 (C-6) va
giita proton du 3.98 (s, H-12) v6i carbon 8¢ 136.3 (C-8) (Hinh 3.37). Hop chat
IC14 dugc xéac dinh 13 isofraxidin khi d6i chiéu dir liéu phd phan tich duoc véi tai
liéu da cong bd [94]. Nam 1995, isofraxidin d3 dwgc phan lap tir ré cua loai /.
balsamina [95]. Mic du di c6 nhiéu cong ) ching minh céc hoat tinh sinh hoc
quan trong cua isofraxidin nhu khang viém, chéng oxy hoa, bao vé tim mach, bao
vé hé than kinh, nhung van chua c6 nghién ctru nao duoc thyc hién nham khao sat

kha ning ha duong huyét cia hop chat nay [96].
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LICCS-MaOD—C1l3I3ICPD
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Hinh 3.36. Pho *C NMR (125 MHz, CD;0D) cila hop chat isofraxidin
(IC14)
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Hinh 3.37. Tuong tic HMBC ctia hop chat isofraxidin (IC14)
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Hinh 3.38. Pho HMBC ciia hop chét isofraxidin (IC14)
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Bdng 3.14. Pho 'H- va >C-NMR cua hgp chat IC14 dugc so sanh voi tai lidu

C IC14 Isofraxidin [94]
(CD30D) (CD30D)
dn dc du dc
2 - 163.4,C - 163.6,C
3 16.25(d,J=9.5Hz) 112.9, CH 6.21(d,J=9.6Hz) |112.8,C
4 |7.87(d,J=9.5Hz) 146.5, CH 7.84(d,J=9.6 Hz) | 146.7, CH
5 16.94 (brs) 105.2, CH 6.90 (s) 105.2, CH
6 - 147.5,C - 136.3,C
7 - 145.7,C - 1449, C
8 - 136.3,C - 147.7,C
9 - 1447, C - 146.2, C
10 - 112.2,C - 112.1,C
11]3.93 (s) 56.9, CH3 3.90 (s) 57.0,C
12 1 3.98 (s) 61.7, CHs 3.94 (s) 61.8
% Hop chat IC15:

(7R.8S)-vemuoside YM1 (IC15)

Hop chat IC15 dugc phéan 1ap ¢ dang bt mau tring voi cong thirc phan tir
1a CasH30011 dua trén két qua phan tich phd 1D-, 2D-NMR va pho khéi (—)-ESI-
MS: m/z 505 [M-H] (Phu luc phd). Pho 'H-, 3C-NMR (Bang 3.15) cua IC15 dic
trung khung 7-aryl-dihydrobenzofuran neolignan khi cho 12 tin hi¢u carbon cua 2
vong thom (116.2 — 149.2 ppm) v61 2 tin hi€u proton tai on 7.17 (d, J = 1.5 Hz, H-
2", 7.05 (brs, H-6") ciia vong thom nhéan benzofuran, va 3 proton tai éu 6.96 (d, J =
2.0 Hz, H-2), 6.78 (d, J = 8.0 Hz, H-5), 6.85 (dd, J = 8.0, 2.0 Hz, H-6) ctua vong
thom thé tai vi tri 1,3,4 dugc lién két v6i nhan dihydrobenzofuran tai vi tri C-7.
Nhan dihydrobenzofuran con cho tin hi¢u cua 1 proton nhom oxymethine tai ou
5.55 (d, J = 6.0 Hz, H-7), va 1 proton nhém methine tai éu 3.52 (dd, J = 6.0 Hz,
11.5, H-8). Ngoai ra, dinh v&i khung 7-aryl-dihydrobenzofuran neolignan c6 1
nhom oxymethylene tai ou 3.78 (m, H-9), oc 64.7 (C-9), 1 nhom 2-trans-propenol
v&i cac tin hiéu on 6.53 (d, J=16.0 Hz, H-7"), 6.24 (dt, J=16.0, 6.0 Hz, H-8"), 4.19
(dd, J = 1.5, 6.0 Hz, H-9"), va 1 gbc dudng p-D-glucopyranosyl v6i 6 tin hiéu
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carbon trong khoang oc (62.6 — 103.0 ppm) va céc tin hiéu proton tai 4.99 (d, J =
7.5 Hz, H-1"), 3.46 (m, H-2"), 3.43 (m, H-3"), 3.41 (m, H-4"), 3.45 (m, H-5"), 3.89
(m, H-6"a), 3.68 (m, H-6"b) trong d6 céu hinh f cua duong glucose dugc ching
minh qua hang s6 twong tac J 16n (7.5 Hz) ctia anomer proton tai oy 4.99 (d, J=7.5
Hz, H-1").

Vi tri lién két cua cdc nhom thé voi nhan dihydrobenzofuran dugc ching
minh qua phé HMBC (Hinh 3.39). Theo d6, twong tac giita proton H-7 (8u 5.55) voi
cac tin hi¢u carbon tai c 134.1 (C-1), 110.7 (C-2), 120.1 (C-6), 54.9 (C-8), 64.7
(C-9) va 149.2 (C-4") chimg minh vong thom gan voi khung dihydrobenzofuran tai
vi tri C-7; nhém hydroxymethylene dinh vao vi tri C-8 cua khung
dihydrobenzofuran thong qua tuong tac gitra H-9 (du 3.78) véi carbon tai dc 89.7
(C-7), 149.2 (C-4") va 131.7 (C-5"); nhanh duong glucose dinh vao vi tri C-3' qua
tuong tac gitra proton anomer H-1" (6u4.99) voi C-3' (0c 142.8).

Hinh 3.39. Tuong tic HMBC ctia hop chat (7R,8S)-yemuoside YM1 (IC15)
Cé4u hinh (7R,8S) cua IC15 dugc xac dinh dya trén gid tri dwong nhan dugc
tir pho CD tai 275 nm (Hinh 3.40) khi so sanh vi gia tri am nhan dugc tir pho CD
tai 275 nm cta hop chit (75,8R)-yemuoside YM1 di dugc cong b trong tai lidu
[97]. Pay 1a lan dau tién (75,8R)-yemuoside YM1 dwogc phan 1ap tir chi Impatiens

va cho dén nay van chua c6 cong bo nao vé hoat tinh sinh hoc ctia hgp chat nay.

g

Eneular Eiweham i

L L N TR I L T]

Hinh 3.40. Pho CD cua hop chat (7R,8S)-yemuoside YM1 (IC15)
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Bdang 3.15. Phd 'H- va 3C-NMR caa hop chit IC15 duoc so sanh voi tai liéu

Hop chat IC15 yemuoside YM1 [97]
(CDs0D) (CD;0D)
C OH dc OH dc
1 - 134.1,C - 134.1,C
2 6.96 (d, /=2.0 Hz) 110.7, CH | 6.95 (d, J=2.0 Hz) 110.8, CH
3 - 149.3, C - 149.2, C
4 - 147.8, C - 147.9,C
5 6.78 (d, /= 8.0 Hz) 116.5,CH | 6.79 (d, J=8.0 Hz) 116.4, CH
6 6.85 (dd, J=8.0,2.0 Hz) 120.1, CH | 6.86 (dd, J=18.0, 2.0 Hz) 120.1, CH
7 5.55(d, J=6.5 Hz) 89.7,CH |5.55(d,J=6.0 Hz) 89.8, CH
8 3.52(dd,J=5.5,11.5Hz) |549,CH |3.44(dd,J=6.0,12.0Hz) | 54.8, CH
9 3.78 (m) 64.7, CH, | 3.73 (m) 64.8, CH»
OCH; | 3.82 (s) 56.5,CH; | 3.82 (s) 56.5, CH3
1 - 131.1,C - 131.1,C
2' 7.17 (d, J= 1.5 Hz) 116.2, CH | 7.15(d, J=1.6 Hz) 116.3, CH
3 - 142.8, C - 142.8,C
4' - 149.2, C - 149.2, C
5 - 131.7, C - 131.7,C
6' 7.05 (s) 118.0,CH | 7.05 (d, J=1.6 Hz) 118.0, CH
7' 6.53 (d,J=16.0 Hz) 132.8, CH | 6.53 (d, J=16.0 Hz) 132.8, CH
8 6.24 (dt,J=16.0,6.0 Hz) | 128.0,CH | 6.23 (dt,J=16.0,6.0 Hz) | 127.9,CH
9 4.19 (dd, J=1.5, 5.5 Hz) 63.8,CH, |4.18(dd,J=1.5,58Hz) |63.8,CH»
1" 14.99(d,J=7.5Hz) 103.0,CH |5.04(d,J=7.5Hz) 102.9, CH
2" | 3.46 (m) 75.0, CH - 74.9, CH
3" 1343 (m) 78.2, CH - 78.2, CH
4" 1341 (m) 71.4,CH - 71.3,CH
5" |3.45 (m) 77.8, CH - 77.8, CH
6" |3.89 (m) 62.6, CH - 62.4, CHz
3.68 (m)
< Hop chat IC16:
11 12 o
(3'/,0:8 910
o 4 13

Dchyvdrovomifoliol (IC16)

Pugc phan lap dudi dang dau khong mau, hop chéat IC16 duoc xac dinh co
cong thirc phan tir 1a Ci3HisO3 duya trén viée phén tich phd NMR va pho khéi (—)-
ESI-MS: m/z 220.7 [M-H] (phu luc phd). Phd 1D- va 2D-NMR cho thay hop chét
IC16 co cau trac ciia mot dan xuat megastigman. Pho "H-NMR (Hinh 3.41) ctia hop
chét IC16 cho 2 tin hiéu proton doublet ciia olefin dang ddng phan frans tai du 6.83
(d, J=15.0 Hz, H-7) va 6.47 (d, J = 15.0 Hz, H-8) va 1 tin hi¢u singlet methine tai
81 5.96 (s, H-4). Quan sat pho '"H-NMR viing trudng cao cho 1 tin hiéu methylene
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proton tai ou 2.50 (d, J = 17.0 Hz, H-2a) va 2.36 (d, J = 17.0 Hz, H-2b); 4 tin hi¢u
singlet methyl tai du 2.30 (s, H-10), 1.11 (s, H-11), 1.03 (s, H-12) va 1.89 (s, H-13).
Phén tich phd *C-NMR (Hinh 3.42) cho 13 tin hiéu carbon gdm 2 ketone & d¢
196.9 (C-3) va 197.3 (C-9), 1 carbon bac bdn 3¢ 160.3 (C-5) va 3 carbon béc ba 3¢
127.9 (C-4), 145.0 (C-7) va 130.4 (C-8). Ngoai ra trong phd *C-NMR con cho cac
tin hiéu cua 1 carbon bac 3 lién két voi nhom hydroxy tai dc 79.3 (C-6), 1
methylene carbon tai 8¢ 49.6 (C-2), 1 carbon bac bén tai ¢ 41.6 (C-1) va 4 methyl
carbon tai 8¢ 28.4 (C-10), 23.0 (C-11), 24.4 (C-12) va 18.7 (C-13). Tir két qua phan
tich ph6 1D-NMR, hop chat IC16 dugc xac dinh 1a mot megastigman voi 4 nhom
methyl, 1 nhém hydroxyl, 2 lién két d6i va 2 nhom ketone.

LICHSA-CDC1L3I-1H
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Hinh 3.41. Pho 'H NMR (500 MHz, CDCl3) ctia hop chét (S)-
dehydrovomifoliol (IC16)
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Hinh 3.42. Phd *C NMR (125 MHz, CDCls) cua hop chat (S)-
dehydrovomifoliol (IC16)
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Ph6 2D-NMR gom HSQC va HMBC (phu luc phd) duoc phan tich thém
nham khang dinh céu triic cling nhu vi tri ctia cic nhom chirc trong hop chét IC16.
Quan sat ph6 HMBC (Hinh 3.43) nhan thay, twong tac giita 2 methyl proton tai du
1.11 (H-11) va 1.03 (H-12) v61 céc carbon tai dc 41.6 (C-1), 49.6 (C-2), 196.9 (C-
3), 79.3 (C-6), 160.3 (C-5) va 79.3 (C-6) chung minh 2 nhém methyl tai C-11 va C-
12 dinh tai vi tri C-1. Trong khi d6, proton ciia nhém methyl tai éu 1.89 (H-13) lai
thé hién twong tac véi cac tin hiéu carbon tai 127.9 (C-4), 160.3 (C-5) va 79.3 (C-6)
cho thdy nhém methyl tai 8¢ 19.21 (C-13) dinh tai vi tri C-5. Nhém methyl tai 8¢
28.4 (C-10) dinh vao vi tri C-9 thong qua twong tac gilra proton tai o 2.30 (H-10)
v6i carbon tai 8¢ 130.4 (C-8), 145.0 (C-7) va 197.3 (C-9). Trong phé HMBC con
cho thiy tuong tac giira proton du 6.83 (H-7), 6.47 (H-8) va 2.30 (H-10) véi tin hi¢u
carbon ciia nhom ketone tai d¢ 197.3 (C-9).

Hinh 3.43. Tuong tic HMBC cua hop chat (S)-dehydrovomifoliol (IC16)

Dit liéu phd ctua hop chat IC16 duoc so sanh gibng véi hop chat
dehydrovomifoliol. Thong qua viéc so sanh phéd NMR va d6 quay cuc [a]F = +
135.8 (c = 0.1, CH3;0H) véi hop chét cong bd trong tai liéu [98], hop chat IC16
dugc xac dinh 1a (S)-dehydrovomifoliol (hay (65)-6-hydroxy-4,7-megastigmadiene-
3,9-dione). Theo khao sat tai liéu, hop chat (S)-dehydrovomifoliol dugc xac dinh
lan dau tim thay trong chi Impatiens va chi duy nhat mot cong bd vé hoat tinh sinh
hoc ctia n6 1a kha ning 1am gidm tinh trang gan nhiém md [99].

Bdng 3.16. Pho "H- va 3C-NMR cua hop chit IC16 duoc so sanh vdi tai liéu

Hop chat IC16 (S)-dehydrovomifoliol [98]
(CDCls) (CDCls)

C OH dc OH dc

1 - 41.6, C - 414 C

2 |2.50(d,J=17.0Hz) |49.6,CH> 249 (d,J=17.1 Hz) 49.6, CH2

2.36 (d, /J=17.0 Hz) 2.34 (d,J=17.1 Hz)

3 - 196.9, C - 197.0, C
4 15.96 (s) 127.9,CH | 5.97-5.94 (m) 127.7, CH
5 - 160.3, C - 160.5, C
6 - 79.3,C - 79.2,C

7 16.83(d,J=15.0 Hz) 145.0,CH | 6.84 (d,J=15.7 Hz) 145.1, CH
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8 [647(d,/=150Hz) |130.4,CH |647(d,J=15.7 Hz) 130.4, CH
9 - 197.3,C - 197.4,C

10 230 (5) 284,CHs | 2.30(s) 28.2, CH;
11 | 1.11 (s) 23.0,CH; | 1.11(s) 22.9, CH;
12 [ 1.03 (s) 244,CH; | 1.03(s) 24.3, CH;
13 [ 1.89 (5) 18.7,CH; | 1.89 (d,J= 1.5 Hz) 18.6, CH;

Tong két lai, 16 hop chat (IC1-IC16) phan 1ap tir loai I chapaensis va dugc
ching minh vé mit céu trac dua trén két qua phan tich dir liéu phé. Céu trac hoa
hoc ciia 16 chat duoc tong hop trong Bang 3.17 dudi ddy. Tinh méi cia cac hop
chat phan 1ap dugc xac dinh duya trén két qua khao sat tai liéu da cong bd vé thanh
phan hoa hoc cta chi Impatiens.

Bdng 3.17. Cac chat phan lap tir loai Méc tai Sapa (I chapaensis)

ST Chiat Ciu tric Tén goi Tinh
T | (Ky hiéu) méi
1 IC1 @"/OH (S)-naringenin Lan dau
(LICC2) HOS O b tién phan
=104 lap trong
OH O Chl
2 IC2 @" (S)-pinocembrin -
(LICC4) HO 9 O
7 2
5] 1074
OH O
3 IC3 kaempferol -
(LICB6a)
4 IC4 quercetin -
(LICB7)




5 IC5 (£)-3'5",5,7- Lan dau
(LICB10) tetrahydroxyflava | tién phan
none lap trong
chi
6 IC6 phlorizin Lan dau
(LICH1) tién phan
lap trong
chi
7 IC7 2,4-dihydroxy Lan dau
(LICH2a) dihydrochalcone- | tién phan
6-O-f-b- lap trong
glucopyranoside chi
8 IC8 isoquercitrin -
(LICBS)
9 I1C9 GOOCHs methyl 4- -
(LICC1) @ 2 hydroxybenzoate
1
OH
10 IC10 COOCH; methyl 2,4,6- Lan dau
(LICC3) Ho o trihydroxybenzoa | tién phan
te lap trong
4 chi
OH
11 IC11 oH isotachioside Lén dau
(LICB2) tién phan
7 : OCHs lap trong
chi

OH
o o}
4 ,
HO =
HO—="> T
OH




12 IC12 i uridine Lan dau
(LICB2) e tién phan
HO___ N © lap trong
" © } chi
3IOH OH
13 IC13 spinasterol -
(LICHS)
14 IC14 o isofraxidin -
(LICCS) HO_2Xg-© ~°
o6~ 4/
15 IC15 (7R,85)- Lan dau
(LICB1) yemuoside YM1 | tién phén
lap trong
chi
16 IC16 e o (S)- Lan dau
(LICH9A) o~ \8 ~10 dehydrovomifoli | tién phan
OH ol lap trong
(@] 13 .
4 chi

3.2. Phén tich, xac dinh ciu tric cac chat phén lap tir ciy L parvisepala

Cung véi loai Mdc tai Sa pa (Impatiens chapaensis), loai Bong nude dai hoa
nho (Impatiens parvisepala) dugc lya chon nghién ctru vé thanh phan héa hoc va
hoat tinh sinh hoc trong khuén kho luan 4n. Phan tich thanh phan héa hoc cua loai
nay xac dinh dugc 11 hop chat (IP1 — IP11), gdm bdn flavonoid: kaempferol-3-O-
(IP1), 7-O-f-p-
glucopyranoside (IP2), isoquercitrin (IP3) va phlorizin (IP4); ba triterpenoid:

a-L-thamnopyranosyl-(1—6)-4-p-glucopyranoside apigenin
lupeol (IP5), ginsenoside Rgl (IP6) va iparvisepala-1 (IP7); va bn hop chat khac:
(IP8), phytol (IP9), 1-[nonadeca-(9Z,127)-dienoyl]-sn-
glycerol (IP10) va uracil (IP11). Trong d6, saponin IP7 duoc xac dinh 14 chat méi
va 6 hop chat (IP2, IP5, IP6 va IP8 — IP10) lan dau tién phan 1ap tir chi Impatiens.

o-tocopherylquinone



83

3.2.1. Cic hop chit flavonoid

4 flavonoid phan lap dugc tr loai I parvisepala dugc chia thanh 2 phéan
nhom, gom 3 flavone: kaempferol-3-O-a-r-thamnopyranosyl-(1—6)-S-p-
glucopyranoside (IP1), apigenin 7-O-f-p-glucopyranoside (IP2) va isoquercitrin
(IP3); va 1 dihydrochalcon: phlorizin (IP4). Diéu dang cha ¥ 1a ca 4 flavonoid déu
ton tai & dang glycoside.

% Hop chat IP1:

Kaempferol-3-O-rutinoside (IP1)

Hop chit IP1 dugc phéan 1ap ¢ dang ran mau vang tir cao chiét n-BuOH.
Cong thirc phan tir dugec du doéan 1a Ca7H30015 (M = 594.0) dua trén pic ion gia
phan tir trong pho khdi (-)-ESI-MS: m/z 593.0 [M-H] (Phu luc pho). Dua trén cac
tin hiéu dic trung trong phd 'H- va *C-NMR (Bang 3.18) cho thay IP1 c6 cau tric
ctia mot flavonoid glycoside. Pho 'H-NMR cho 2 tin hiéu singlet & ving truong
thap tai du 6.38 (brs, H-6), va 6.19 (brs, H-8) chimg minh vong thom A ciia khung
flavonoid thé tai vi tri 5,7. Ngoai ra, & viing truong thap con ¢ 2 tin hiéu doublet tai
ou 8.08 (d, J = 8.4 Hz, H-2'/6"), va 6.91 (d, J = 8.4 Hz, H-3'/5") dac trung cho vong
thom B thé tai vi tri para. Trong phd '>C NMR ngoai cac tin hiéu ciia ving dudng
thi phan aglycon ctia IP1 cho 15 tin hiéu carbon, gdm 1 nhom carbonyl tai 8¢ 179.2
(C-4); 6 carbon thom lién két voi oxy tai 8¢ 158.7 (C-2), 135.5 (C-3), 162.9 (C-5),
168.1 (C-7), 159.2 (C-9), va 161.5 (C-4"); 2 carbon thom khong lién két voi oxy &
dc 105.1 (C-10), va 122.8 (C-1'); 6 nhom methine tai 5¢ 100.7 (C-6), 95.4 (C-8),
132.3 (C-2'6"), va 116.2 (C-3'/5". Do d6, phan aglycon ctia IP1 ¢ ciu trac cua
5,7,4'-trihydroxyflavonol (con goi 1a kaempferol). Phan dudng ctia IP1 thé hién
trong pho 'H-, va *C-NMR qua 2 tin hiéu anomer proton: du 5.11 (d, J= 7.2 Hz, H-
1"), va 4.54 (s, H-1") trng vé&1 2 tin hi€u carbon tai ¢ 104.8 (C-1"), va 102.4 (C-1");
mot nhom methyl: on 1.15 (d, J = 6.6 Hz, H-6") ting v&1 8¢ 17.9 (C-6"); mot nhom
oxymethylene tai ou 3.82 (d, J=9.6 Hz, H-6"a), va 3.55 (dd, /= 3.0, 9.0 Hz, H-6"b)
ung voi oc 68.6 (C-6"); cung voi 8 nhom methine trong khoang ou 3.26-3.66 ppm
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mg v6i carbon trong khoang 8¢ 68.6 - 78.2 ppm. Dir liéu phd phan tich dugc cho
thay phan duong ciia IP1 ¢6 1 don vi glucose va 1 don vi thamnose lién két voi
nhau. Tin hiéu doublet ctia proton anomer 8y 5.11 x4c nhan cu hinh f ctia duong S-
p-glucopyranose, trong khi, tin hi¢u singlet proton anomer 3y 4.54 xac nhéan cau
hinh o cua duong a-r-thamnopyranose.

Vi tri lién két gira hai don vi dudong va giita phan duong véi phan aglycon
trong hop chat IP1 dugc chimg minh qua cac twong tic HMBC (Hinh 3.44). Theo
d6, twong tac giita proton du 5.11 (H-1") véi carbon 8¢ 135.5 (C-3) cho thiy phan
duong lién két voi phan aglycon tai vi tri C-3; twong tac giita proton du 4.54 (H-1")
v6i carbon 8¢ 68.6 cho thdy don vi dudng rhamnose lién két voi dudng glucose tai
vi tri C-6". Ngoai ra, trong phé HMBC con thé hién nhiéu twong tic khac giira

proton va carbon chirng minh 1an nita khung cau tric ciia IP1 (Hinh 3.44).

Hinh 3.44. Tuong tac HMBC cua hop chat kaempferol-3-O-a-L-
rhamnopyranosyl-(1—6)-4-p-glucopyranoside (IP1)

Tong hop tat ca két qua phan tich dir liéu pho phia trén, két hop so sanh véi
tai ligu tham khdo, hop chit IP1 duoc xac dinh Ia kaempferol-3-O-a-1-
rhamnopyranosyl-(1—6)-4-D-glucopyranoside (con goi la kaempferol-3-O-
rutinoside) [100]. Hop chat kaempferol-3-O-rutinoside duoc tim thy nhiéu trong
thanh phan héa hoc ciia cdy thao dugc va dugc chimg minh cho nhiéu hoat tinh
quan trong dién hinh 13 gitp ngan ngira va diéu tri cac bénh lién quan dén hé than
kinh trung wong [101]. Tuy nhién, day 1a 1an dau tién hop chét nay dugc phat hién
c6 trong chi Impatiens.

Bdng 3.18. Pho 'H- va 3C-NMR cua hop chat IP1 duoc so sanh vai tai liéu

STT Hop chét IP1 kaempferol- 3-O-rutinoside [100]
(CDs0D) (CDs0D
C oH dc oH dc
2 - 158.7,C - 158.7,C
3 - 135.5,C - 135.7,C
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4 - 179.2,C - 1794, C

5 - 162.9, C - 163.1,C
6 6.38 (brs) 100.7, CH 6.40 (d,/J=24Hz) |100.3,CH
7 - 168.1, C - 168.3,C

8 6.19 (brs) 954, CH 6.25(d,J=23Hz) |952,CH
9 - 159.2, C - 159.7, C
10 - 105.1,C - 105.8,C
l' - 122.8,C - 123.0,C
2'/6' 8.08 (d, /J=7.0 Hz) 132.3, CHx2 8.06 (d,/J=9.0Hz) |132.6,CHx2
3'/5' 691 (d,/J=7.0 Hz) 116.2,CHx2 | 6.88(d,J=8.7Hz) |1164,CHx?2
4 - 161.5,C - 161.6,C
1" 5.11 (d, J=6.0 Hz) 104.8, CH 512(d,J=73Hz) |104.7,CH
2" 3.26-3.50 (m) 75.8, CH 3.20-3.40 (m) 75.9, CH
3" 78.2, CH 78.1, CH
4" 714, CH 71.6, CH
5" 77.2,CH 77.3, CH
6" 3.82(d,/J=8.0Hz) | 68.6,CH> 3.80 (dd, J=1.0,9.6 | 68.8, CH

3.55(dd,J=25,8.0 Hz)
Hz) 3.53(dd, J=3.6,9,5
Hz)
" 4.54 (s) 102.4, CH 4.57 (d, J=6.1Hz) 102.6, CH
2" 3.66 (s) 72.1,CH 3.61 (dd, J=1.7Hz, |72.3,CH
34 Hz)

3" - 72.3,CH - 72.5, CH
4" - 73.9, CH - 74.1, CH
5" - 69.7, CH - 70.0, CH
6" 1.15(d, J=5.5 Hz) 17.9, CHs 1.12(d,J=6.1Hz) |18.1, CHs

% Hop chat IP2:

OH O
Apigenin 7-O-4D-glucopyranoside (IP2)

Hop chat IP2 ciing duogc phan lap ¢ dang ran mau vang tr cao chiét n-
BuOH. Coéng thirc phan tir cia IP2 dugc dy doédn 1a C21H20010 (M =432.1) dya trén
pic ion gia phan tir dat duoc tir phd khodi (—)-ESI-MS: m/z 430.9 [M-H] (Phu luc
phd) két hop véi viée phan tich phd 1D, 2D-NMR. So sanh phé 'H-NMR cua IP1
va IP2, cho thay IP2 ciing ¢6 khung cau triic ciia 1 flavonoid glucoside. Trén phod
'"H-NMR cua IP2 (Hinh 3.45), vong thom A va B cho 4 tin hiéu tai dy 6.44 (d, J =
1.5 Hz, H-6), 6.82 (d, J = 1.5 Hz, H-8), 7.95 (d, /= 8.5 Hz, H-2/6") va 6.94 (d, J =
8.5 Hz, H-3'/5"), riéng vong C c6 su khac biét khi IP2 cho thay sy xuét hién tin hi¢u
proton cila nhém methine tai du 6.85 (s, H-3). Su két hop giira phd *C-NMR (Hinh
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3.46) va HSQC (Phu lyc phd) khang dinh cau tric phan aglycon cta IP2 véi 7
nhom methine tai 6c 103.0 (C-3), 99.9 (C-6), 94.8 (C-8), 128.5 (C-2'6") va 116.0
(C-3'5"). Tir d6 c6 thé két luan, phan aglycon ctia IP2 c6 cau tric cua 5,7.4-
trihydroxy flavone (con goi 1a apigenin). Khac v6i IP1, phan duong ciia hop chat
IP2 chi cho 1 don vi duong glucose, thé hién qua tin hi¢u anomer proton tai ou 5.27
(d, J = 7.5 Hz, H-1"), 4 nhém oxymethine va 1 nhém oxymethylene trong khoing
3.17-3.50 ppm. Céu hinh S cia don vi dudng glucose dugc xac dinh dya trén hang
s6 tuong tac J 16n (J = 7.5 Hz) cta proton anomer H-1". Tir két qua phan tich pho
trén, hop chat IP2 duoc xéac dinh 13 apigenin-7-O-4-p-glucopyranoside khi so sanh
voi tai liéu [102]. Theo khéo sat tai liu, apigenin-7-O-f-p-glucopyranoside da dugc
phan 1ap tir loai I. textori va I hypophylla truée day [15, 18]. Hop chat nay da dugc
chimg minh cho kha ning giy doc té bao va chéng oxy héa tot, tuy nhién van chua
c6 nghién ctiru nao dugce thyc hién nham khao sat hoat tinh khang viém va ha duong
huyét ctaa né [103, 104].
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Hinh 3.45. Pho "H NMR (500 MHz, DMSO-ds) ctia hop chit apigenin-7-O-f-
p-glucopyranoside (IP2)
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Hinh 3.46. Pho 3C NMR (125 MHz, DMSO-ds) cia hop chat apigenin-7-O-
f-p-glucopyranoside (IP2)

Bdang 3.19. Pho 'H- va '3C-NMR cua hop chat IP2 duoc so sanh vai tai liéu

Hop chat IP2 Apigenin-7-O-f-D-glucopyranoside
(DMSO-ds) [102]
(DMSO-ds)
C OH dc oH dc
2 - 162.9, C - 163.4, C
3 6.85 (s) 103.0, CH 6.87 (s) 103.5, CH
4 - 181.9,C - 182.5,C
5 - 156.9, C - 1574, C
6 6.44 (d,/J=1.5Hz) |99.9,CH 6.43 (d,J=2.2Hz) |100.3, CH
7 - 164.2, C - 164.7, C
8 6.82 (d,/J=1.5Hz) |94.8,CH 6.82(d,J=22Hz) | 953,CH
9 - 161.3,C - 161.9, C
10 - 105.3,C - 105.8, C
1' - 120.9, C - 1214, C
2'6' | 795(d,J=8.5Hz) |128.5,CHx?2 7.95(d,/J=89Hz) |129.1, CHx2
3'/5' | 694(d,J=8.5Hz) |116.0,CHx?2 693 (d,J=89Hz) | 116.5,CHx?2
4' - 161.1,C - 161.6, C
1" 527(d,J=75Hz) |99.5,CH 544 (d,J=74Hz) | 99.9,CH
2" 13.73(,J=11.0Hz) | 73.1,CH 3.71 (d,J =103 Hz) | 73.5,CH
3" 3.17-3.50 (m) 77.1, CH 3.27-3.47 (m) 77.6, CH
4" 69.5, CH 69.9, CH
5" 76.4, CH 76.9, CH
6" 60.6, CH 63.5, CH
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% Hop chat IP3:

Isoquercitrin (IP3)

Hop chét IP3 dugc phan 1ap ¢ dang bot mau vang. Céu triic héa hoc cia hop
chat TIP3 dugc xac dinh bang cach phan tich pho 'H-, *C-NMR (Phuy luc pho) két
hop so sanh dir liéu pho véi chat chuan isoquercitrin (IC8) phan 1ap tir cdy Moc tai
Sapa (L. chapaensis) (Bang 3.20).

Bdng 3.20. Pho 'H- va *C-NMR ctia hop chét IP3 duoc so sanh véi hop chat

IC8
C Hop chét isoquercitrin (IC8) 1P3
(CDsOD) (CD;0D)
on dc OH dc

2 - 158.5, C - 1584, C

3 - 135.8,C - 135.7,C
4 - 179.6, C - 179.5,C

5 - 163.0, C - 163.0, C
6 6.23 (d, J=2.0 Hz) 100.0, CH 6.23 (d,J=2.4 Hz) 99.9, CH
7 - 166.2, C - 166.1, C

8 6.42 (d,J=2.0 Hz) 94.8, CH 6.43(d, J=2.4 Hz) 94.7, CH
9 - 158.8, C - 158.8,C
10 - 105.6, C - 105.6, C
1' - 1229, C - 1229, C
2’ 7.86 (d, J=2.0 Hz) 117.8, CH 7.86 (d, J=2.4 Hz) 117.7, CH
3’ - 145.8, C - 145.8, C
4’ - 150.0, C - 149.9, C
5’ 6.89 (d, /J=8.5 Hz) 116.1, CH 6.89 (d, J=8.4 Hz) 116.1, CH
6’ 7.61 (dd, J=8.5,2.0Hz) |123.0,CH | 7.61(dd,J=84,2.4Hz) |123.0,CH
1” 5.18 (d, /J=8.0 Hz) 105.4, CH 5.18 (d, J="1.8 Hz) 105.4, CH
2" | 3.84(dd,/=9.0,8.0Hz) |73.2,CH | 3.84(dd,/=78,9.6Hz) |73.1,CH
3" 3.56 (t,J=9.0 Hz) 75.1, CH 3.56 (t,J=9.0 Hz) 75.1, CH
4" | 3.87(dd,J=9.6,9.0Hz) |70.0,CH 3.87 (d, J=3.0 Hz) 70.0, CH
5" | 3.49(ddd,J=9.6,5.3,2.5 |77.2,CH 3.49 (ddd, J=0.6,6.0, |77.2,CH

Hz) 12.0 Hz)
6" 3.66 (d, J=2.5 Hz) 62.0,CH; |3.66 (dd,J=6.0,11.4 Hz), | 61.9, CH;
3.58 (d, J=5.3 Hz) 3.58(d,J=5.3 Hz)
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% Hop chat IP4:

Phlorizin (IP4)

Hop chat IP4 dugc phan 1ap ¢ dang dau mau vang, dugc xac dinh la
phlorizin khi so sanh v&i chat chuan 1a hop chat IC6 bang phuwong phép sic ky ban
mong (TLC), Rr= 0.6 (EtOAc/MeOH = 4/1), chat hién mau xanh lam duégi dén UV
budc séng 254 nm, phun thudc thir HySOu/vanillin cho vét mau vang. Cong thirc
phan tir C21H24010 ciia IP4 dugc khang dinh thém duya trén két qua so sanh pho 'H-,
3C-NMR véi hop chat IC6 (Bang 3.21) va pic ion gia phan tir nhan dugc tir pho
khéi (-)-ESI-MS: m/z 435.0 [M-H] (Hinh 3.47).

Bdng 3.21. Pho 'H- va *C-NMR ctia hop chét IP4 duoc so sanh véi hop chat

ICé6
STT Hop chét phlorizin (IC6) Hop chat IP4
(CD;0D) (CDs0D)
C oH dc oH e
1 - 106.8, C - 106.1, C
2 - 167.7,C - 167.8, C
3 |598(d,J=2.0Hz) 98.4, CH 5.92 (d,J=2.4Hz) | 99.0, CH
4 - 162.2,C - 162.4, C
5 16.20(d,J=2.0 Hz) 95.5, CH 6.15(d, J=2.4 Hz) | 96.4, CH
6 - 165.9, C - 165.9, C
7 - 206.6, C - 206.0, C
8 |3.42 (m) 46.9, CHy 3.40 (m) 46.8, CHy
9 12.89(t,J=7.5Hz) 30.8, CH2 2.89 (m) 31.0, CH
I' - 133.9,C - 134.0, C
2'/6' | 6.71 (dd, J=8.5 Hz) 116.1, CHx2 |6.71(d,J=84Hz) | 116.1,CHx?2
3'/5' | 7.08 (dd, J = 8.5 Hz) 1303,CHx2 |7.09(d,J=84Hz) | 1304, CHx?2
4' - 156.3,C - 1564, C
1" |5.07(d,J=17.5Hz) 102.0, CH 5.17(d,J=7.2 Hz) | 102.0, CH
2" ]3.48 (m) 74.7, CH 3.38-3.50 (m) 74.8, CH
3" 13.52 (m) 78.5, CH 3.38-3.50 (m) 78.5, CH
4" 13.46 (m) 71.1, CH 3.38-3.50 (m) 71.1, CH
5" 13.50 (m) 78.4, CH 3.38-3.50 (m) 78.4, CH
6" |3.75(dd,J=5.5,12.0Hz) | 62.4, CH, 3.75 (dd, J=5.4, 62.4, CHz
3.93 (dd, J=2.0, 12.0 Hz) 12.0 Hz)
3.92 (dd, J=2.4,
12.0 Hz)
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Hinh 3.47. Pho (-)-ESI-MS cua hop chat phlorizin (IP4)
3.2.2. Cdc hop chit triterpenoid
Triterpenoid phén 1ap tir loai I parvisepala dugc tim thiy ¢ ca dang aglycon
(hop chat IP5) va dang glycoside hay con goi 1a saponin (hop chat IP6 va IP7).
% Hop chat IP5:

Lupeol (IP5)

Hop chét IP5 dugc phén lap ¢ dang hinh kim mau trang. Cong thirc phan tir
ctia IP5 1a C30Hs0O duya trén pic ion gia phan tir nhan duoc tir phd (+)-ESI-MS: m/z
427.2 [M+H]" (Hinh 3.51) va két qua phén tich, so sanh pho NMR véi tai liéu cong
bd (Bang 3.22). Tir cac tin hiéu quan sat duoc trong phd 'H- va *C-NMR, cho thiy
IP5 c6 khung ciu tric ctia mot lupane triterpene. Phd '"H-NMR (Hinh 3.48) cho 7
tin hiéu singlet methyl tir 0.77 — 1.70 ppm. Viéc dich chuyén vé truong thap cia 2
pic tin hi¢u tai ou 4.70 (d, J = 3.0 Hz, H-29a) va 4.58 (dd, J = 1.2, 3.0 Hz, H-29b)
cho théy su ton tal cia mot ndi do6i tai C-29. Ngoai ra, trong phé '"H-NMR con cho
mot nhdm oxymethine tai u 3.15 (dd, J = 6.0, 13.8 Hz, H-3) cing nhiéu nhom
methine va methylene khac trong ving trudong cao khoang 1.02 — 1.97 ppm. Phd



91

3C-NMR (Hinh 3.49) cho 1 nhom hydroxymethine tai 8¢ 79.7 (C-3), 1 ndi d6i dang
>C=CHz2 tai 6c 152.0 (C-20) va 110.1 (C-29), va 6 nhom methyl trong khoang oc
15.0 — 28.6 ppm. Ngoai ra, vi tri cac nhom thé trong khung cau triic dugc khang
dinh lai qua cac twong tac HMBC (phu luc phd) gitra 8u 3.14 (H-3) vdi 40.8 (C-1),
56.9 (C-5); gifra 6n 0.78 (H-23) v6i 79.7 (C-3), 39.9 (C-4); gitta du 0.97 (H-24) véi
79.7 (C-3), 56.9 (C-5); gitra 6u 0.89 (H-25) vdi 40.8 (C-1), 51.9 (C-9), 38.0 (C-10);
gifra ou 1.09 (H-26) v61 42.1 (C-8), 51.9 (C-9), 44.0 (C-14); gitra du 1.00 (H-27) véi
44.0 (C-14), 28.6 (C-15); gitra 61 0.85 (H-28) v61 36.7 (C-16), 44.1 (C-17),41.1 (C-
22); gitta 6u 4.71 (H-29) vé61 48.5 (C-19); va gitta ou 1.69 (H-30) vé1 48.5 (C-19),
152.0 (C-20) (Hinh 3.50). Tir dit liéu pho phén tich duoc, két hop so sanh voi tai
li¢u tham khdo, hop chét IP5 dugc xac dinh 1a lupeol [105]. Tuy la mot triterpene
khung lupane kha pho bién trong thanh phan héa hoc ciia cac loai thuc vat va dugc
nghién ctru rit nhiéu vé hoat tinh sinh hoc, ddy 1a 1an dau tién lupeol duoc tim thay

trong chi Impatiens [106].

IPHZ - MeO¥2 - 1H
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Hinh 3.48. Pho '"H NMR (500 MHz, CDs0D) ciia hop chat lupeol (IP5)
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Hinh 3.49. Ph '*C NMR (125 MHz, CDsOD) ctia hop chat lupeol (IP5)

Hinh 3.50. Tuong tic HMBC cua hop chat lupeol (IP5)
Bdng 3.22. Pho 'H-NMR cua hop chit IP5 duoc so sanh véi tai liéu tham

khao
STT Hop chat IP5 Lupeol [105]
(CD;0D) (CD;0D)

C ou dc OH dc

1 | 1.71 (m) 40.8, CH, 1.65 (m) 38.7, CHa
0.96 (dd, J=5.0,9.0 Hz) 0.90 (m)

2 | 1.65 (m) 28.1, CH, 1.67 (m) 27.4, CH,
1.59 (m) 1.59 (m)

3 [3.14(dd,J=5.0,11.5Hz) |79.7,CH 320 (dd, J=5.0, 11.5 | 79.0, CH

Hz)

4 - 39.9,C - 38.8, C

5 10.72 (t,J=9.5 Hz) 56.9, CH 0.68 (m) 55.3, CH

6 |1.56 (m) 19.5, CH, 1.50 (m) 18.3, CH,
1.44 (m) 1.40 (m)

7 | 147 (m) 35.5, CHa 1.42 (m) 34.3, CHa
1.45 (m) 1.32 (m)

8 - 42.1,C - 40.8, C
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9 [132(m) 519,CH | 129 (m) 504, CH

10 - 38.0,C - 37.1,C

11 | 1.43 (m) 221,CH, | 1.40 (m) 20.9, CH,
1.27 (m) 1.20 (m)

12 [ 1.72 (m) 26.5,CH, | 1.68 (m) 25.1, CH,
1.14 (m) 1.07 (m)

13 [ 1.74 (m) 395,CH | 1.68 (m) 38.1, CH

14 _ 44.0,C - 4238,C

15 | 1.74 (m) 28.6,CH, | 1.68 (m) 27.4, CH,
1.04 (m) 1.00 (m)

16 | 1.50 (m) 367,CH, | 148 (m) 35.6, CH,
1.41 (m) 1.37 (m)

17 - 44.1,C - 429,C

18 | 1.42 (m) 495,CH | 1.37 (m) 433, CH

19 |2.42 (m) 485,CH  |238 (ddd, J = 5.6, |47.9, CH

11.0, 11.0 Hz)

20 - 152.0, C - 150.9, C

21 | 1.96 (m) 310,CH, | 1.92 (m) 29.8, CH,
1.37 (m) 1.37 (m)

22 | 1.40 (m) 411,CH, | 137 (m) 39.9, CH,
1.23 (m) 1.19 (m)

23 [ 0.78(s) 16.1,CH: | 0.76 (s) 15.4, CH;

24 1097 (s) 28.6,CH; | 0.97 (s) 27.9, CH;

25 1089 (s) 16.7,CH: | 0.83 (s) 16.1, CHs

26 | 1.09 (s) 16.6,CH; | 1.03 (s) 15.9, CH;

27 | 1.00 (s) 15.0,CHs | 0.94 (s) 14.5, CH;

28 085 (s) 184,CH; | 0.79 (s) 17.9, CH;

29 |4.71(d,J=2.5 Hz) 110.1, CH, | 4.67 (brs) 109.3, CH,
4.59 (dd, J = 1.0,2.5 Hz) 4.54 (brs)

30 | 1.69 (s) 19.6,CH; | 1.68 (s) 19.3, CH;
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Hinh 3.51. Phd khéi (+)-ESI-MS ciia hop chét lupeol (IP5)
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% Hop chat IP6:

3
HO—2 OH
(Glc)

Ginsenoside Rg1 (IP6)

Pugc phéan lap ¢ dang tinh thé, hop chat IP6 c6 cong thirc phan tir C42H72014
dya trén cac tin hiéu nhan dugc tir pho khdi phan giai cao HR-ESI-MS: m/z
835.4609 [M+CI] (tinh toan Iy thuyét cho [C42H7014Cl], 835.4616 (Phu luc pho).
Phén tich pho 'H- va 3*C-NMR cua hop chat IP6 cho cac dau hiéu dic trung cia
c4u tric triterpene saponin. Phan aglycon dugc xac dinh 1a mot triterpene khung 4
vong dammaran khi cho 30 tin hiéu carbon trong ph6 *C-NMR (Hinh 3.53), trong
dé c6 8 nhom methyl (8¢ 15.9 — 31.1 ppm) tuong tng véi 8 tin hiu singlet proton
trong khoang (5n 0.82 — 1.63) trong phd 'H-NMR (Hinh 3.52). Két hop phan tich
phé BC-NMR va phé HSQC (Phu luc phd) con cho 2 tin hiéu carbon ctia mot ndi
do6i tai C-24 & trudng thap tai 8¢ 125.5 (C-24) va 131.0 (C-25) tng Vi proton tai 8y
5.06 (t, J= 6.5 Hz, H-24); 3 nhém oxymethine cling dugc phat hién tai oc 82.9 (C-
3), 79.2 (C-6) va 69.8 (C-12) ung voi 3 tin hi¢u proton tai 6u 3.73 (m, H-3), 3.88
(m, H-6) va 3.60 (m, H-12); va 1 carbon lién két voi oxy tai 82.9 (C-20). Ngoai
nhimg tin hi¢u trén, phd '*C-NMR ciia IP6 con cho 4 carbon bac bon & 8¢ 40.5 (C-
4), 40.5 (C-8), 39.6 (C-10) va 51.2 (C-14); 4 carbon bac ba & oc 60.2 (C-5), 49.2 (C-
9), 48.3 (C-13) va 51.7 (C-17); va 8 carbon bac hai ¢ 6c 39.6 (C-1), 27.0 (C-2), 44.3
(C-7),30.4 (C-11),30.4 (C-15), 27.0 (C-16), 35.5 (C-22) va 22.8 (C-23).
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IFBdAA-Pyridina—1H
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Hinh 3.53. Ph6 '3C NMR (150 MHz, DMSO-ds) ciia hop chat ginsenoside Rgl
(IP6)

Ngoai nhirng pic tin hiéu cta phan aglycon, phan dudng ciia hop chat IP6
dugc xac dinh chira 12 tin hi€u carbon, trong do c6 2 carbon cua 2 nhém anomer tai
dc 104.5 (C-1') va 96.9 (C-1"); 8 nhom oxymethine trong khoang d¢c 70.3 — 76.8
ppm va 2 nhom oxymethylene tai 6c 61.7 (C-6") va 61.3 (C-6"). 2 tin hi¢u proton tai
81 4.20 (d, J= 8.0 Hz, H-1") va 4.42 (d, J = 8.0 Hz, H-1") cho hang sb tuwong tac J 16n
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chimg minh cau hinh 8 ctia 2 don vi dudng. Tir két qua phan tich, c6 thé thay 2 don
vi duong ciia hop chat IP6 1a 2 gbc f-p-glucopyranosyl. 2 don vi duong f-p-
glucopyranosyl duoc xac dinh lién két vai C-6 va C-20 thong qua twong tic HMBC
gitra proton ou 4.20 (H-1'") vé1 carbon 6c 79.2 (C-6), va gitra proton ou 4.42 (H-1")
v6i carbon tai 8c 82.9 (C-20) (Hinh 3.54). Ngoai ra, cdu trac cua IP6 con duoc
khang dinh thém qua céc tuong tic HMBC nhu: giira proton 8y 1.23 (H-21) voi
carbon oc 51.1 (C-17); gitra proton on 5.06 (H-24) v&i carbon 6c 25.9 (C-26) va
18.0 (C-27); gilra proton on 1.63 (H-26) véi carbon d¢ 125.5 (C-24), 6c 131.0 (C-
25) va 18.0 (C-27); gitra proton on 1.56 (H-27) véi carbon oc 125.5 (C-24), 6c 131.0
(C-25) va 25.9 (C-26); giira proton du 1.22 (H-28) v6i carbon dc 60.5 (C-5) va 15.9
(C-29); gitra proton ou 0.86 (H-29) v6i carbon dc 60.5 (C-5) va 31.1 (C-28); va gilra
proton oy 0.82 (H-30) véi carbon d¢ 40.5 (C-8) va 30.4 (C-15) (Hinh 3.54).

Hinh 3.54. Tuong tic HMBC ctia hop chét ginsenoside Rgl (IP6)

Téng hop dir liéu phd phan tich dugc, hop chat IP6 duoc xac dinh 13
ginsenoside Rgl. Pho 'H-NMR ciia hop chat IP6 duoc do lai trong dung moi
pyridin-ds dé so sanh véi tai liéu cung dung méi da cong bd (Bang 3.23) [107, 108].
Pay 1a cong bd dau tién vé sy hién dién cia hop chat ginsenoside Rgl trong chi
Impatiens. Trong cac cong bd trude day, ginsenoside Rgl di dugce chimg minh 1a
hoat chét khang viém va chéng tiéu dudng day tiém nang [109, 110].

Bdng 3.23. Pho 'H- va 3C-NMR cua hop chat IP6 duoc so sanh vai tai liéu

C Hop chit IP6 Hop chat IP6 Ginsenoside Rgl
(DMSO-ds) (pyridin-ds) (pyridin-ds)
OH dc OH dc oun [108] oc [107]
1 |1.59 (m) 39.6,CHz | 1.67 (m) 39.3,CH, | 1.68 (m) 39.5, CHz
0.97 (m) 0.95 (m) 0.96 (m)
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2 | 1.44 (m) 27.0,CHy | 1.88 (m) 27.5,CHz | 1.89 (m) 28.0, CH2
1.83 (m) 1.83 (m)
3 |3.73 (m) 829,CH |3.44(dd,J= 78.6,CH |3.49 (brd,J= | 78.8, CH
5.0,11.0 Hz) 10.0 Hz)
4 |- 40.5,C - 40.1, C - 404, C
5 10091 (brs) |60.5,CH |132(,J= 612,CH |138(d,J= 61.5, CH
10.0 Hz) 11.0 Hz)
6 |3.88 (m) 79.2,CH | 4.36 (m) 79.9,CH | 4.37 (m) 80.2, CH
7 | 1.03 (m) 443,CHz | 1.90 (m) 44.9,CHz | 1.88 (m) 45.2, CHy
1.44 (m) 2.41 (m) 2.45 (m)
8 |- 40.5,C - 40.9, C - 41.2,C
9 [1.30 (m) 492,CH | 1.44 (m) 49.7,CH | 1.49 (m) 50.1, CH
10 | - 39.6,C - 39.6, C - 39.8,C
11 | 1.44 (m) 304,CHy | 1.42 (m) 30.5,CHy |2.04 (dd,J= 31.0, CH2
1.65 (m) 2.00 (m) 4.7,9.0 hz)
1.47 (m)
12 | 3.60 (m) 69.8,CH |4.11 (m) 70.2, CH | 4.09 (m) 70.4, CH
13| 1.53(t,J= |483,CH |1.90(t,J= 48.7,CH | 194 (t,J= 49.2, CH
10.5 Hz) 10.5 Hz) 10.7 Hz)
14 | - 51.2,C - 51.2,C - 51.5,C
15| 1.60 (m) 30.4,CHz | 1.60 (m) 30.5,CHz | 1.60 (m) 30.8, CHz
1.02 (m) 1.02 (m) 1.04 (m)
16 | 1.65 (m) 27.0,CHz2 | 1.23 (m) 264,CHz | 1.72 (m) 26.7, CHz
1.44 (m) 1.77 (m) 1.26 (m)
17 | 2.18 (m) 51.1,CH |2.41 (m) 51.7,CH |2.44 (m) 51.8, CH
18 1 0.86 (s) 17.3,CHs | 1.07 (s) 17.3,CHs | 1.13 (s) 17.6, CHs
191 0.95 (s) 17.2,CHs ] 0.92 (s) 17.3,CHs | 1.00 (s) 17.6, CH3
20 | - 82.9,C - 83.3,C - 83.5,C
21 | 1.23 (s) 22.2,CHs | 1.56 (s) 22.3,CHs | 1.59 (s) 22.5, CH;
22 | 1.70 (m) 35.5,CHz | 1.62 (m) 35.7,CHz | 2.33 (m) 36.2, CHz
1.44 (m) 2.20 (m) 1.79 (m)
23 1 2.04 (m) 22.8,CHz |2.20 (m) 232,CHz |2.44 (m) 234, CHz
1.03 (m) 2.41 (m) 2.21 (m)
24 | 5.06 (t,J= | 1255,CH |5.23(t,J=6.5 |1257,CH |5.24 (t,J=6.6 |126.0,CH
6.5 Hz) Hz) Hz)
25 | - 131.0,C - 130.9, C - 131.1,C
26 | 1.63 (s) 25.9,CHs | 1.57 (s) 25.6, CHs | 1.59 (s) 25.9, CH;
27 | 1.56 (s) 18.0,CH3 | 1.52 (s) 17.6, CHs | 1.59 (s) 17.9, CH3
28 | 1.22 (s) 31.1,CHs | 2.00 (s) 31.5,CHs | 2.03 (s) 31.8, CHs
29 1 0.86 (s) 159,CHs | 1.52 (s) 16.1, CHs | 1.57 (s) 16.5, CHs
30 | 0.82 (s) 17.1,CHs | 0.74 (s) 16.9, CHs | 0.79 (s) 17.2, CHs
1' 1420(d,J=|1045,CH |492(d,J=7.8 | 105.6,CH | 498 (d,J=7.7 | 106.0,CH
8.0 Hz) Hz) Hz)
2' 12.93 (m) 744,CH | 4.06 (m) 75.1,CH | 4.04 (m) 75.5, CH
3' [3.05 (m) 76.8,CH | 4.17 (m) 79.1, CH |[4.22 (m) 79.7, CH
4" | 3.05 (m) 70.6,CH | 4.13 (m) 71.5,CH | 4.17 (m) 71.9, CH
5' 13.05 (m) 773,CH |3.92 (m) 784,CH | 3.90 (m) 78.3, CH
6' | 3.60 (m) 61.7,CHy, |4.40 (dd,J= 62.7,CH> |4.49 (dd,J= 63.2, CH>
2.4,12.0 Hz) 2.0, 11.5 Hz)
4.39 (dd, J = 4.39 (dd, J =
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2.0, 12.0 Hz) 3.0,11.5 Hz)

1" 1442 (d,J=|969,CH |5.08(d,J=72|982,CH |5.12(d,J=7.5|98.3,CH
8.0 Hz) Hz) Hz)

2" | 2.86 (m) 742,CH | 3.95 (m) 749,CH | 3.95 (m) 75.2, CH
3" [ 3.05 (m) 76.7,CH | 4.17 (m) 79.1, CH | 4.20 (m) 79.2, CH
4" | 3.05 (m) 70.3,CH | 4.13 (m) 71.0,CH | 4.14 (m) 71.6, CH
5" 12.90 (m) 779,CH | 3.89 (m) 78.0,CH | 3.88 (m) 78.2, CH
6" | 3.59 (m) 613,CHy |4.41(dd,J= 62.3,CHx |4.45(dd,J= 63.2, CH>

2.5,10.8 Hz) 2.5,11.8 Hz)

4.34 (dd, J= 4.35(dd, J=

3.3, 10.8 Hz) 3.3,11.8 Hz)

% Chéat méi: IP7

HO o Au
HO—3" ot
(Gloy

Hop chat IP7 dugc phan lap ¢ dang bot mau tring. Pho khoi phan giai cao
HR-ESI-MS cho pic ion gia phén tir tai m/z 1021.4789 [M+CI] (tinh toan ly thuyét
cho [CaoH78020C1]", 1021.4780) (Hinh 3.60). Trong khi d6, ph6 phan manh MS/MS
cho cac pic tin hiéu tai m/z 985.4992 [M-H] ([C49H77020]") khi phan tir mat di 1
hydro, tai m/z 805.4418 [(M-H)-CsH1,06] khi phan tir tiép tuc mat di 1 don vi
duong hexose, tai m/z 655.3882 [(M-H)-CsH1206-CsH100s] khi phan tir tiép tuc mat
di 1 don vi duong pentose, va tai 515.3740 [(M-H)- CsH1206-CsH1005-CsH4O4] khi
phan ttr tiép tuc mat di gdc glucuronic acid (Phu luc phd). Tir d6 co thé xac dinh
dugc cong thirc phan tir ctia IP7 1a C49H75020. Pho 1D-NMR (Bang 3.25) ciia IP7
cho dau hiéu dic trung cta khung triterpene saponin. Phan aglycon dugc xac dinh
1a khung olean-12-ene khi cho tin hiéu proton ctia n6i déi tai u 5.37 (t, 3.6 Hz (H-
12)) twong g véi carbon lién két doi tai 8¢ 125.3 (C-12), 142.6 (C-13); 7 singlet
methyl trong khoidng ou 0.9 - 1.1 ppm; 3 nhom oxymethine va 1 nhom
oxymethylene tai ou 3.23 (d, J = 4.2, 12.0 Hz, H-3), 5.48 (m, H-16), 4.07 (dd, J =
5.5,12.0 Hz, H-22), 3.30 (m, H-28a) va 3.60 (m, H-28b) Gtng v&i carbon tai dc 91.8
(C-3), 72.7 (C-16), 73.9 (C-22) va 69.8 (C-28). Pho COSY cho thay turong tac giita
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on 5.48 (H-16)/1.95 (H2-15); 6u 4.07 (H-22) véi dn 1.48, 1.66 (H-21); ou 5.37 (H-
12)/1.91 (H-11); ou 4.48 (H-1"/3.82 (H-2"); va dou 3.82 (H-2"/3.77 (H-3') (Hinh
3.58), va cac tuong tac trong phd HMBC: giita du 4.07 (H-22) véi 8¢ 72.7 (C-16);
gitra dn 3.30 va 3.60 (H-28) véi oc 72.7 (C-16), 44.4 (C-17), 42.5 (C-18) va 73.9
(C-22); va gitra ou 3.62 (H-5") v6i 0c 176.1 (COOH) (Hinh 3.56). Cac tin hi€u tai dn
2.03 (s) ung vo1 dc 22.2 (CH3) va tin hi¢u tai oc 171.8 (COO) xac dinh su c6 mat
ctia 1 nhom acetyl trong phan tir. Viéc dich chuyén vé trudng thip ou 5.48 (m, H-
16) cho thay sy ton tai ciia nhém thé acetyl dinh tai vi tri C-16 ctia khung triterpene.
CéAu hinh 34, 16a, 220, 28 dugc xac dinh dya trén twong tac cia cac proton gitra ou
3.23 (H-3)/0.8 (H-5), 1.09 (H-23); 6u 5.48 (H-16)/3.6 (H-28); du 4.07 (H-22)/1.01
(H-30) trong phd NOESY (Hinh 3.59). Tir dir liéu pho phan tich dugc, két hop ddi
chiéu véi tai liéu tham khao, phan aglycon cua hop chat IP7 duoc xéac dinh 13 16a-
O-acetyl-3f,220,28f-trihydroxy-olean-12-ene [45].

Ngoai nhiing tin hiéu nhan dugc tir phd phan manh MS/MS phan tich phia
trén, cAu tric phan duong cua IP7 con duoc khang dinh lai qua phén tich phd NMR.
Sy t6n tai ciia 3 don vi dudng thé hién boi 3 methine tai 8u 4.48 (d, 7.8), dc 105.7;
8u 4.98 (d, 7.8), 8c 103.2 va oy 4.64 (d, 7.2), 8c 104.7. Vi tri lién két cia phan
duong vai phan aglycon, ciing nhu gitta cac don vi duong véi nhau duoc xac dinh
qua cac tuong tdic HMBC (Hinh 3.56): gitta H-1 (0u 4.48) cua duong
glucuronopyranose voi C-3 (91.8 ppm) cua aglycon, gitra H-1' (6u 4.98) cua don vi
duong glucopyranose voi C-2' (¢ 78.8) cua dudng glucuronopyranose, va gitta H-
1" (0u 4.64) cta don vi dudng arabinopyranose voi C-3' (6¢c 86.3) cua duong
glucuronopyranose. Phan duong cia hop chat IP7 duoc xac dinh gibng v6i phan

duodng cua saponin pittangretoside G trong tai liéu (Hinh 3.55, Bang 3.24) [111].

6 (GIcA)
HOOG
s

5 \\C' \\\‘.
9 ' ' 3 ' '
4&5; Q 4§5; Q
HO—» e~ O HO—2R 1w O Pittangretoside G
3 o OH 1P7 on - OH
8" 6"
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Hinh 3.55. Céu truc cua hop chat IP7 va hop chat pittangretoside G trong tai liéu

Bdng 3.24. Pho 'H- va 3C-NMR ciia phan glycon hop chat IP7 dugc so sanh
v6i hop chat pittangretoside G trong tai lidu

C Hop chat IP7 Pittangretoside G [111]
(CDs;0D) (CD;0D)
ou dc OH dc
3-0GlcA 3-0OGlIcA
1' 448 (d,J=7.8 Hz) 105.7, CH 4.55(d,J=7.5Hz) 104.8, CH
2' 3.82 (m) 78.8, CH 3.84 77.3,CH
3 3.77 (t,J=84) 86.3, CH 3.77 85.5,CH
4' 3.64 (m) 72.9, CH 3.65 71.5,CH
5' 3.62 (m) 78.3,CH 3.77 76.2, CH
6' - 176.1,C - 172.5
2'-0Glc 2'-0Glc
1" 498 (d,/=7.8 Hz) 103.2, CH 4.99 (d,J=7.5 Hz) 102.0, CH
2" 3.19 (m) 76.2, CH 3.16 (t, J=8.0 Hz) 754, CH
3" 3.37 (m) 78.2, CH 3.38 (t, J=8.0 Hz) 77.2,CH
4" 3.10 (m) 72.6, CH 3.10 (t, J=9.0 Hz) 71.7, CH
5" 3.37 (m) 78.2, CH 3.33 774, CH
6" 3.57(dd,J=7.2,12.0 63.6, CH» 3.59 62.6, CH»
Hz) 3.85
3.84 (dd, J=1.8,10.2
Hz)
3'-OAra 3'- OAra
1" 4.64 (d,J=7.2 Hz) 104.7, CH 4.61 (d,J=7.0 Hz) 104.1, CH
2M 3.62 (m) 72.1,CH 3.64 71.5,CH
3" 3.57 (m) 74.6, CH 3.52 73.6, CH
4" 3.80 (m) 70.1, CH 3.84 69.1, CH
5™ 394 (dd,J=2.4,12.6 67.7, CHz 3.94 66.6, CH
Hz) 3.63
3.61 (m)

Hinh 3.56. Tuong tac COSY va HMBC cila hop chat Iparvisepala-1 (IP7)
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Tong hop tat ca cac dir liéu pho phan tich phia trén, céu trac ciia hop chét

IP7 duogc xac dinh la 3-O-{[a-r-arabinopyranosyl-(1-3)-]-f-p-glucopyranosyl-(1-

2)]}--0-

glucuronopyranoside

16a-0-acetyl-34,22a,28 f-trihydroxy-olean-12-ene

(dat tén 1a Iparvisepala-1). Mot triterpene saponin tuong tu hop chat IP7 chi khac

don vi duong lién két v6i vi tri C-3” cta duong glucuronopyranose, cé tén 1a 3-O-

{[f-p-glucopyranosyl-(1-3)-]-[f-p-glucopyranosyl-(1-2)]}-f-p-glucuronopyranoside

16-0-acetyl-35,22a,28-trihydroxy-olean-12-ene (IPS-1) ciing da dugc tim thiy tir

lodi I parviflora (Hinh 3.57, Bang 3.25) [45].

HOOC

5 O o
t <
O & 2' 1
4&5:‘ o}

HO
OH

6 (GlcA)

HO—¥=2"~ oy o)

(Ara)

HO

OH

- IP7

Cille}

N
HO3 2o

(Glc)

8 (GlcA)
s 0O O

IPS1

Hinh 3.57. Cu tric ciia hop chat IP7 va hop chat IPS-1 trong tai liéu
Bdng 3.25. Pho 'H- va '3C-NMR ctia hop chat IP7 so sanh véi hop chat IPS-

1 trong tai liéu

C Hop chat IP7 IPS-1 [45]
(CD;0D) (CD;0D: D;0 (95:5))
on e on dc
1 1.02 (m) 39.9, CH, 1.00 41.33, CH,
1.63 (m) 1.64
2 2.01 (m) 27.4, CH, 1.74 28.28, CH,
1.73 (m) 1.96
3 323 (dd, J=42,12.0Hz) | 91.8, CH | 3.22(dd, J=5.4,13.3 Hz) | 93.49, CH
4 - 41.1,C - 41.81,C
5 0.80(d,J=120Hz) |56.9,CH 0.78 (d, J=11.9 Hz) 58.31, CH
6 1.57 (m) 19.2, CH, 1.42 20.52, CH»
1.40 (m) 1.56
7 1.57 (m) 33.9, CH» 1.35 35.21, CH»
1.35 (m) 1.57
8 - 40.5,C - 42.48,C
9 1.68 (m) 48.0, CH 1.65 49.37, CH
10 - 37.8 C - 39.1,C
11 1.91 (m) 24.5, CH, 1.92 25.87, CH,
12 537 (t,J=3.6 Hz) 125.3, CH 535 (t,J=3.6 Hz) 126.6, CH
13 - 142.6, C - 143.6, C
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14 - 42.8,C - 43.86, C
15 1.51 (m) 31.5,CHz 1.48 3291, CHz
1.95 (m) 1.95
16 5.48 (m) 72.7, CH 5.47 (m) 74.36, CH
17 - 444, C - 4578, C
18 2.20 (dd, J=3.6,13.8 Hz) | 42.5, CH 2.20 (dd, J=3.53,14.0 | 44.05,CH
Hz)
19 2.25 (m) 48.0, CHz 2.26 49.47, CHz
1.13 (m) 1.11
20 - 322,C - 334,C
21 1.48 (m) 45.0, CH; 1.48 46.39, CH»
1.7 (m) 1.66
22 4.07 (dd, J=5.5,12.0 Hz) | 73.9, CH 4.06 (dd, J=5.6;12.13 75.29, CH
Hz)
23 1.09 (s) 28.2, CH3 1.07 (s) 29.69, CH3
24 0.89 (s) 16.9, CH3 0.89 (s) 18.31, CH3
25 1.00 (s) 16.2, CH3 0.98 (s) 17.49, CH3
26 1.01 (s) 17.3, CH3 0.96 (s) 18.64, CH3
27 1.34 (s) 27.4, CH; 1.31 (s) 28.79, CH3
28 3.30 (m) 69.8, CH» 3.30 71.3, CH2
3.60 (m) 3.60
29 0.98 (s) 33.9, CH; 0.96 (s) 35.25, CHs
30 1.01 (s) 25.4, CH; 0.99 (s) 26.73, CH3
CH3COO - 171.8, C - 173.91, C
CH3COO 2.03 (s) 22.2, CH; - 23.67, CH3
3-0GlcA 3-0GlIcA
1' 448 (d,J=7.8 Hz) 105.7, CH 4.50 (d,J=7.2 Hz) 106. 73, CH
2! 3.82 (m) 78.8, CH 3.85 (m) 80.01, CH
3 3.77 (t, J=8.4) 86.3, CH 3.84 (m) 87.77, CH
4' 3.64 (m) 72.9, CH 3.65 (m) 73.79, CH
5' 3.62 (m) 78.3, CH 3.65 (m) 79.37, CH
6' - 176.1, C - -
2'-0Glc 2'-0Glc
1" 4.98 (d, J=7.8 Hz) 103.2, CH 498 (d,J=7.8 Hz) 104.43, CH
2" 3.19 (m) 76.2, CH 3.21 77.4, CH
3" 3.37 (m) 78.2, CH 3.42 79.37, CH
4" 3.10 (m) 72.6, CH 3.15 73.79, CH
5" 3.37 (m) 78.2, CH 3.34 79.54, CH
6" 3.57(dd,J=7.2,12.0 Hz) | 63.6, CH> 3.59 64.74, CHz
3.84 (dd, J=1.8,10.2 Hz) 3.86
3'-OAra 3'-0Glc
1" 4.64 (d, J="17.2 Hz) 104.7, CH 4.77 (d, J=7.8 Hz) 105.19, CH
2" 3.62 (m) 72.1, CH 3.32 76.71, CH
3" 3.57 (m) 74.6, CH 342 79.37, CH
4" 3.80 (m) 70.1, CH 3.38 72.8, CH
5" 394 (dd,J=24,12.6 Hz) | 67.7, CH 3.34 79.54, CH
3.61 (m)
6" - - 3.69 63.7, CHz

3.89
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Hinh 3.59. Pho NOESY cuia hop chat Iparvisepala-1 (IP7)
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1021 47E% [Af=Cl} {tinh todn 1§ thuyet cho [Cal-p0q O], 102147840}

Hinh 3.60. Pho HR-ESI-MS ciia hop chét Iparvisepala-1 (IP7)

3.3.5. Cic hop chit khdc
% Hop chat IPS:

18 19 20

o a-Tocopherylquinone (IP8)

Hop chit IP8 dugc xac dinh c6 cong thirc phan tir C2oHsoOs dua trén két qua
phan tich phd 1D-, 2D-NMR va pic ion gia phan tir trong phd khdi (—)-ESI-MS: m/z
445.0 [M-H]. Phé 'H NMR (Bang 3.26) cua IP8 cho céc tin hi€u singlet cua 4
nhom methyl tai ou 1.21 (s, H-17), 2.01 (s, H-7"), 2.01 (s, H-8') va 2.04 (s, H-9"); 4
doublet cia nhém methyl tai éu 0.87 (d, J = 1.2 Hz, H-16), 0.86 (d, /= 1.2 Hz, H-
18), 0.84 (d, J= 6.6 Hz, H-19) va 0.87 (d, J = 6.6 Hz, H-20) va nhiéu tin hi¢u tring
l4p nhau cia hydrocarbon no. Phé *C NMR (Bang 3.26) két hop voi phd HSQC
(Phy luc phd) cho 29 tin hiéu carbon, trong d6 c6 2 nhoém keton tai 5c 187.7 (C-1"),
va 187.2 (C-4"); 5 carbon bac bon tai 8¢ 72.6 (C-3), 140.2 (C-2'), 140.5 (C-3"), 144.4
(C-5") va 140.4 (C-6"); 3 nhém methine tai 6c 32.8 (C-7), 32.8 (C-11) va 28.0 (C-
15); cing v&i 11 nhém methylene va 8 nhom methyl. Su dich chuyén vé trudong
thap cua carbon 8¢ 72.6 (C-3) cho thay tai vi tri nay c6 gan nhém hydroxy. Vi tri
cac nhom chirc trong cdu trac cua IP8 dugc xac minh qua cac twong tac HMBC:
gitra oy 2.01 (H-8") voi oc 187.7 (C-1"), 140.5 (C-3") va 144.4 (C-5"); gitra on 2.01
(H-1) v6i 6c 187.7 (C-1") va 144.4 (C-5"); gitta 6u 1.21 (H-17) voi 6c 40.3 (C-2),
72.6 (C-3) va 42.3 (C-4); va gitra 6u 0.86 (H-18) v61 8¢ 21.4 (C-5), 37.6 (C-6), 32.8
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(C-7) va 37.4 (C-8) (Hinh 3.61). Tir két qua phd phan tich dugc, cing véi so sanh
tai liéu cong bd [112], hop chat IP§ dugc xac dinh 13 a~tocopherylquinone. Pay 1a
cong bd dau tién vé su hién dién cia hop chat nay trong chi Impatiens. o-
tocopherylquinone duogc chimg minh c6 hoat tinh chéng oxy hoa twong dwong véi

vitamin E [113].

Hinh 3.61. Tuong tic HMBC cua hop chat a-tocopherylquinone (IP8)
Bdng 3.26. Pho 'H- va 3C-NMR cua hop chat IP8 duoc so sanh vai tai liéu

STT Hop chat IP8 o-Tocopherylquinone [112]
(CDCl) (CDCl)
C ou dc oH dc
1 254 (d,J=7.0Hz) |21.3,CH; 2.54 (m) 214, CHy
2 1.50 (m) 40.3, CHy - 40.3, CHy
3 - 72.6,C - 72.8,C
4 1.48 (m) 42.3, CHy - 424, CHy
5 2.55(,J=7.0Hz) |21.4,CH - 21.5, CHz
1.35 (m)
6 1.05 (m) 37.6, CHz - 37.7, CHz
7 1.38 (m) 32.8, CH - 32.7, CH
8 1.28 (m) 37.4, CH - 37.5, CH
9 1.27 (m) 24.5, CHy - 24.6, CHy
10 1.28 (m) 37.4, CH - 37.5, CH
11 1.38 (m) 32.8, CH - 32.7, CH
12 1.28 (m) 37.3, CH - 374, CHy
13 1.27 (m) 24.8, CH2 - 24.9, CHz
14 1.11 (m) 39.4, CH, - 39.4, CH
15 1.48 (m) 28.0, CH - 27.9, CH
16 | 0.87(d,J=1.0Hz) |22.6, CHs 0.87-0.83 (12H, m) | 22.7, CH;
17 1.21 (s) 26.6, CH; 1.22 (s) 26.7, CHs
18 | 0.86(d,J=1.0Hz) | 19.8, CHs 0.87-0.83 (12H, m) | 19.8, CH;
19 | 0.84(d,J=5.5Hz) | 19.7, CH; 0.87-0.83 (12H, m) | 19.8, CH;
20 | 0.87(d,J=5.5Hz) |22.7, CH; 0.87-0.83 (12H, m) | 22.8, CH3
I' - 187.7,C - 187.8, C
2' - 140.2, C - 140.5, C
3 - 140.5, C - 140.6, C
4' - 187.2,C - 187.3,C
5' - 144.4,C - 144.5,C
6' - 140.4, C - 140.3, C
7' 2.01 (s) 12.3, CHs 2.00 (s) 12.4, CHs;
8 2.01 (s) 12.4, CHs 2.00 (s) 12.5, CH3
9' 2.01 (s) 12.0, CH3 2.00 (s) 11.9, CH3
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% Hop chat IP9:

17 18 19 20
CH3 CH3 CH3 CH3
1
NS
H3C 15 11 7 3 OH
Phytol (IP9)

Hop chat IP9 duoc phan 1ap & dang dau mau vang, cong thic phéan tir
C20Ha00 duoc xac dinh dua trén két qua phan tich pho 1D-, 2D-NMR va pic ion gia
phan tir trong pho khéi (-)-ESI-MS: m/z 295.1 [M-H]" (Phu luc phd). Pho *C-NMR
(Hinh 3.63) cia IP9 cho déu hiéu cua khung diterpen khi c6 tong 20 tin hiéu
carbon, trong d6 c6 1 carbon bac bon tai d¢ 140.3 (C-3); 4 carbon bac ba tai dc
123.1 (C-2), 32.7 (C-7), 32.7 (C-11), va 28.0 (C-15); 10 carbon bac hai tai 6c 59.4
(C-1), 39.9 (C4), 25.2 (C-5), 36.7 (C-6), 37.5 (C-8), 24.5 (C-9), 37.4 (C-10), 37.3
(C-12), 24.8 (C-13), va 39.4 (C-14); va 5 carbon bac mot tai dc 22.6 (C-16), 22.7
(C-17), 19.7 (C-18), 19.8 (C-19), va 16.2 (C-20). Viéc dich chuyén vé trudng thap
cua 2 tin hiéu carbon dc 123.1 (C-2) va 140.3 (C-3) ing véi gia tri proton trudng
thap du 5.41 (t, J = 7.2 Hz, H-2) qua phan tich pho HSQC (Hinh 3.64) chimg minh
su ton tai cla mot ndi doi. Su hién dién ciia mdt nhém oxymethylene dugc xac dinh
qua pic tin hiéu proton 6u 4.15 (d, J = 7.2 Hz, H-1) ing v&i carbon d¢ 59.4 (C-1).
Ngoai ra, trong phd 'H-NMR (Hinh 3.62) con cho 4 tin hiéu doublet methyl tai 5y
0.86 (d, J=4.2 Hz, H-16), 0.86 (d, J=4.2 Hz, H-17), 0.85 (d, /= 4.2 Hz, H-18) va
0.84 (d, J=4.2 Hz, H-19) va 1 tin hiéu singlet methyl tai 8 1.67 (s, H-20). Két qua
phan tich pho trén day hoan toan phi hop véi dir liéu pho ctia phytol trong tai lidu
[94]. Phytol dugc phan lap 1an dau tién trong chi Impatiens, mac du hop chat nay
kha phd bién trong thyc vat va duoc nghién ctru rat nhiéu vé hoat tinh sinh hoc nhu
khang khuan, giy doc té bao, chéng oxy héa, khang viém va diéu hoa mién dich

[115].
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Hinh 3.62. Phé '"H NMR (600 MHz, CDCls) caa hop chit phytol (IP9)
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Hinh 3.63. Pho *C NMR (150 MHz, CDCls) ctia hop chat phytol (IP9)
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Hinh 3.64. Pho HSQC cua hop chat phytol (IP9)
Bdng 3.27. Pho 'H- va 3C-NMR cua hop chat IP9 duoc so sanh vai tai liéu

C Hop chat IP9 Phytol [114]
(CDCls) (CDCls)
on dc on dc

1 |415(,J=72Hz) |594,CH, |4.14 59.39, CH»
2 |541(J=72Hz) |123.1,CH |5.39 123.09, CH
3 - 1403, C - 140.23, C
4 ]1.98 (m) 399,CH, | 1.97 39.85, CH,
5 |1.04-1.39(m) 252,CH, | 1.40/1.36 25.12, CH,
6 36.7,CH, | 1.24/1.05 36.65, CH,
7 32.7 CH 1.35 32.67, CH
8 37.5,CH> | 1.23/1.03 37.35,CH,
9 24.5,CH, | 1.29/1.15 24.45, CHa
10 374,CH, |1.23/1.03 37.41, CH,
11 32.7, CH 1.35 32.77, CH
12 37.3,CH, |1.23/1.03 37.28, CH,
13 248, CH, |125 24.79, CH,
14 394,CH, |1.11/1.03 39.35, CH,
15 | 1.52 (m) 28.0, CH 1.51 27.95, CH
16 |086(d,J=42Hz) |22.6,CH; |0.84 22.60, CH;3
17 |086(d,J=42Hz) |227,CH; |0.84 22.69, CH;
18 [085(d,J=42Hz) |19.7,CH; |0.83 19.69, CH;
19 [084(d,J=42Hz) |19.8 CH; |0.82 19.72, CH;
20 | 1.67 (s) 162,CH; | 1.65 16.14, CH;
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< Hop chét IP10:

o)
"
1—O0
2EOH
3L—OH

Hop chéat IP10 duoc phan 1ap & dang ran mau tring. Cong thirc phan tir

9 10 12 13 19'
1-[nonadeca-{9Z,122)-dienoyl]-sn-glycerol (IP10)

C2:Ha004 dugc xéac dinh dya trén pic ion gia phan tir trong ph6 khdi (—)-ESI-MS:
m/z 367.1 [M-H] (Phu luc phd). Pho 'H- va *C-NMR (Hinh 3.65, 3.66) cho cic
d4u hiéu dic trung ciia mét ester R-COO-R' vé1 nhém COO dugce xac dinh qua pic
carbon tai 8c 175.5 (C-1"). R dugc xé4c dinh 1a alkyl mach dai chta 2 nbi d6i dong
phan Z thé hién qua tin hiéu cta 4 proton tai 8y 5.37 (m, H-9'/10") va 5.37 (m, H-
12'/13") mg véi 4 tin hiéu carbon ving truong thap tai 5c 130.9 (C-9'), 129.1 (C-
10, 129.0 (C-12') va 130.8 (C-13"); mot nhém methyl dau mach tai &y 0.92 (t, J =
7.2 Hz, H-19") va 8¢ 14.4 (C-19"); cing voi nhiéu nhom methylene trong khoang &y
1.31- 2.37, &¢ 23.6 — 35.0. R' dugc xac dinh la glycerol khi cho 3 nhom
oxymethylene tai on 4.17 (dd, J=4.8, 11.4 Hz, H-1), 3.83 (m, H-2), va 3.68 (m, H-
3) tmg véi carbon tai 8¢ 66.5 (C-1), 71.2 (C-2) va 64.1 (C-3). Tir viéc phan tich pho
néu trén, két hop voi dbi chiéu tai lidu, hop chat IP10 duoc khang dinh 1a 1-
[nonadeca-(9Z,122)-dienoyl]-sn-glycerol [116]. Theo khao st tai liéu cong bd, hop
chét nay duoc xac dinh 13 1an dau tién tim thay trong chi Impatiens va né chua duoc

nghién ctru vé hoat tinh sinh hoc.




110

Hinh 3.65. Phé 'H NMR (600 MHz, CD3;0D) ctia hop chat 1-[nonadeca-
(97,127)-dienoyl]-sn-glycerol (IP10)
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Hinh 3.66. Pho *C NMR (150 MHz, CD;OD) ctia hop chét 1-[nonadeca-
(97,127)-dienoyl]-sn-glycerol (IP10)
Bdang 3.28. Pho 'H- va 3C-NMR cua hop chat IP10 duoc so sanh vdi tai liéu

C Hop chat IP10 1-[nonadeca-(9Z,127)-dienoyl]-sn-
(CDs0OD) glycerol [116]
(CDCl3)
6H 6C 6H 6C
1 |4.08(dd,/J=6.0,11.4 Hz) 66.5,CH; |4.11 (m) 64.9, CH
4.17 (dd,J=54Hz)
2 |3.83 (m) 712,CH |398(t,J=7.0Hz) |68.3,CH
3 [3.58(dd, J=6.6,3.6 Hz) 64.1,CH, |3.57(t,J=6.6Hz) |63.0,CH;
' - 175.5,C - 174.0, CH
2' 1237 (t,J=7.2Hz) 35.0,CHz | 1.99 (m) 34.1, CHz
3' [1.64 (m) 26.0,CHy | 1.47-1.57 (m) 24.9, CHy
4 1131-135(m) 30.8, CH, | 1.18-1.23 29.1-29.7, CH
5' [131-135(m) 30.7, CH, | 1.18-1.23 29.1-29.7, CHy
6' | 1.31-1.35(m) 30.7, CH, | 1.18-1.23 29.1-29.7, CHy
7' 1131-135(m) 30.6,CH, | 1.18-1.23 29.1-29.7, CHy
8 |1.31-1.35(m) 32.6,CHy | 1.93-2.01 (m) 27.2, CH
9" 15.37 (m) 130.9, CH | 5.28 (m) 130.2, CH
10' [ 5.37 (m) 129.1, CH | 5.28 (m) 128.1, CH
11'[2.79 (t,J=6.6 Hz) 30.3,CH, |2.70(t,J=6.6Hz) |28.6, CH>
12' [ 5.37 (m) 129.0,CH | 5.28 (m) 127.9, CH
13" 5.37 (m) 130.8, CH | 5.28 (m) 130.2, CH
14' [ 2.04 —2.10 (m) 28.1, CHy | 1.93-2.01 (m) 27.2, CHz
15' [ 1.31 - 1.35 (m) 30.5,CHy | 1.18-1.23 29.1-29.7, CHy
16' | 1.31 —1.35 (m) 304,CH, | 1.18-1.23 29.1-29.7, CH
17' [ 1.31 —1.35 (m) 33.1,CHy | 1.47-1.57 (m) 31.9, CH
18' [ 1.31 —1.35 (m) 23.6,CHx | 1.47-1.57 (m) 22.7, CHz
19'10.92 (t,/J=7.2 Hz) 144,CH; | 0.81 (t, J=6.8 Hz) 14.1, CHs
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% Hop chét IP11:
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Uracil P11y

Hop chét IP11 phén lap dang tinh thé khong mau. Cong thirc phan tir cia
IP11 duoc x4c dinh 1a C4HaN20> dua trén két qua phén tich phd 1D-, 2D-NMR va
gia tri pic ion gia phan tir trong pho khdi (+)-ESI-MS: m/z 112.6 [M+H]" (Hinh
3.68). Pho '"H-NMR (Hinh 3.67) cho cac tin hiéu dic trung cua di vong chtra nito
khung pyrimidin véi 2 tin hiéu proton trudng thap tai du 5.63 (d, J = 7.2 Hz, H-5)
va 7.41 (d, J = 7.2 Hz, H-6). Dit liéu phd phan tich cho thdy IP11 c6 cau tric cua
hop chét uracil d3 dugc cong bd trong tai liéu trudc day [117]. Ba co nhiéu hop chét
chtra ni to phan 1ap tir chi Impatiens nhu glutamic acid, tyrosine, leucine va glycine,
tuy nhién, day 14 1an dau tién hop chat uracil dugc phat hién c6 trong chi nay [118].
Uracil dugc biét dén v6i nhiéu hoat tinh sinh hoc tiém ning, trong d6 khang vi riit

va chdng ung thu 13 dién hinh hon ca [119].

IFS3 —-MaOD—1H

Hinh 3.67. Phé 'H NMR (600 MHz, CD;OD) ctia hop chat uracil (IP11)
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Hinh 3.68. Pho khéi (+)-ESI-MS cutia hop chat uracil (IP11)

Tong két lai, 11 hop chat (IP1 - IP11) phan lap tir loai 1. parvisepala va dugc
chimg minh vé mit cau tric dua trén két qua phan tich dit liéu pho duoc tong hop
lai trong Bang 3.29 dudi day. Chat méi IP7 duoc khang dinh dya trén két qua tra
ctru trén scifinder, cac chét 1an dau tién phan lap trong chi dugc xac dinh dya vao
tra ctru tai liéu cong bd vé thanh phan hoa hoc chi Impatiens.

Bang 3.29. Céc chét phan 1ap tir cay Bong nudc dai hoa nho (I parvisepala)

ST Chit Céu tric Tén goi Tinh méi
(Ky hi¢u)
1 1P1 kaempferol-3-O- | Lan dau tién
(IPB2) o-L- phan lap
rhamnopyranosyl trong chi
-(1—6)-p-b-
glucopyranoside
1P2 apigenin 7-O-f3- -
(IPB6) D-
glucopyranoside
IP3 isoquercitrin -
(IPBS)
IP4 phlorizin -
(IPB7)




5 IP5 lupeol Lan dau tién
(IPH2) phan lap
trong chi
6 IP6 ginsenoside Rgl | Lan dau tién
(IPB4) phan lap
trong chi
7 IP7 3-0-{[a- 1- Chit méi
(IPB11) arabinopyranosyl
-(1-3)-]-f-o-
oo ©IoR) glucopyranosyl-
o ﬁ% R 1 (1-2)]}-f-0-
s o glucuronopyrano
How OH P side 16a-0-
(Ara) -
o ;ﬁ/ acetyl-
HO 3“(G|2c') on 36,220.,28 5-
trihydroxy-olean-
12-ene (dat tén la
iparvisepala-1)
8 IP8 o- Lan dau tién
(IPH3) tocopherylquinon phan lap
e trong chi
9 P9 o S, o s, phytol Lan dau tién
(IPHS) o X . o o phan lap
trong chi
10 IP10 i s w now . 1-[nonadeca- Lan dau tién
(IPH7) o S (92,122)- phan lap
ZEE: dienoyl]-sn- trong chi
glycerol
11 P11 O uracil Lan dau tién
(IPB3) s phan lap
6 | 1 2 trong chi
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Nhan xét chung vé thanh phﬁn ho6a hoc cua 2 loai nghién ciru :

Tur viéc nghién ciru vé thanh phan hoa hoc ctia 2 loai thudc chi Béng nuée (7.
chapaensis va I. parvisepala), c6 thé rat ra nhan xét chung nhu sau vé sy giéng
nhau va khac nhau gifra ching.

- C4 hai loai déu cho thay flavonoid 1a nhém chat chinh trong ciy, diéu nay
tuong khép voi phan tong quan tai liéu vé thanh phan hoéa hoc cia cac loai thudce
chi Bong nudec.

- Ngoai nhém chét chinh, cic hop chat khac phéan lap tir 2 loai ciing thudc
cac nhom chat d3 dugc tim thay tir cac loai khac trong chi trude day nhu steroid,
triterpenoid, monophenol va cac hop chét chira Nito.

- Trong khi loai I chapaensis c¢6 chia cic hop chat thuoc nhém steroid,
monophenol, coumarin, neolignan va megastigman, thi trong loai . parvisepala lai
chira cac nhom chét khac nhu quinone, terpene va glycerol.

3.4. Két qua thir nghiém hoat tinh sinh hoc
3.4.1. Két qua thir hoat tinh khdng viém

Nhiéu nghién ctru da dugc thuc hién nham chi ra méi quan h¢ hoat tinh-cau tric
gilta cac hop chit phenolic voi nhiéu co ché khang viém khac nhau [120]. Theo
khao sat tai lidu cho thiy, cho dén hién tai, 5 hop chat phenolic (IC5, IC7, IC9,
IC10 va IC15) phan 1ap tir loai Moc tai Sapa van chua duoc nghién ctru vé kha
nang khang viém. Trong khi do, 11 hop chat con lai (IC1-IC4, ICe6, ICS8, 1C12-
IC14 va IC16) da dugc khao st hoat tinh khang viém thong qua nhiéu co ché khac
nhau va cho nhiéu két qua trién vong. Dién hinh nhu, naringenin (IC1) duoc dénh
gia 1a hoat chét dﬁy htra hen trong viéc diéu tri cac bénh viém nhiém khi két qua thtr
nghiém cho thdy n6 c6 hoat tinh khang viém manh thong qua viéc lam giam déng
ké tiét ra cytokin tién vién IL-6 tai ndng d6 25 va 50 pg/mL [121]. Cing co ché e
ché cytokin tién viém nhu naringenin (IC1), kaempferol (IC3) tai nong d6 12.5 va
25 pg/mL lam giam viém nguyén bao soi thong qua kha nang trc ché dang ké viéc
giai phong céc cytokin tién viém TNF-a, IL-15, IL-6 va IL-18 va giy tc ché hoat
dong cua NF-xB va Akt [122]. Trong khi do, (S)-pinocembrin (IC2) va quercetin
(IC4) lai thé hién hoat tinh khang viém thong qua kha nang trc ché chét trung gian
gy viem COX-2 trong té bao RAW264.7 [123-124]. Hop chét phlorizin (IC6) ciing

dugc khao sat hoat tinh khang viém thong qua kha ning wc ché cic cytokin tién



115

viém nhu NO, PGE2, IL-6, TNF-a, iNOS va COX-2 nhung lai khong thé hién hoat
tinh [125]. Hoat tinh khang viém cua isoquercitrin (IC8) lai dugc thé hién qua kha
nang lam giam mirc PGE2 gy ra bdi LPS trong té bao RAW264.7 tai khoang ndng
d6 5-20 uM [126]. Ngoai cic hop chat flavonoid, steroid spinasterol (IC13) va
coumarin isofraxidin (IC14) ciing di dugc bao cdo vé tiém nang khang viém thong
qua kha ning tc ché manh viéc san sinh cac cytokin tién viém nhu PGE2, TNF-a
va IL-14[127-128].
Do d6, trong khuon kho cta luan an, 5 hop chat (IC5, IC7, IC9, IC10 va
IC15) dugc chon nghién ciru vé tiém ning khang viém thong qua kha nang {rc ché
san sinh nitric oxide (NO) trong té bao RAW264.7 theo phuong phap Griess [69].
Phuong phép Griess dugc thuc hién theo quy trinh dugc mo ta trong muc 2.2.3.1
v6i chat chuan duoc sir dung 1a NS-methyl-1-arginine acetate (.-NMMA) (Sigma).
Vi phép thir khang viém (thong qua kha nang {rc ché san sinh NO) dugc thyc hién
trén t& bao RAW264.7, cho nén trudc khi thuc hién, 5 mau thir duge tién hanh the
gay doc té bao theo phuong phap MTT (muc 2.2.3.1) dé loai trir kha nang mau thir
cho duong tinh gia véi té bao thir. Tai 5 ndng do thir (200, 100, 20, 4 va 0.8 pg/mL)
ca 5 mau chat thir nghiém déu cho kha nang gy doc té bao khong dang ké (v6i kha
ning sdng sot cua té bao thu duoc > 88%). Két qua thir khang viém cho thiy, mau
chéat IC9 cho hoat tinh rc ché NO yéu, v6i ndng d6 trc ché 50% 1a ICsp = 704.23 +
42.92 uM, duoc d6i chiéu so sanh vai chat chuan .-NMMA véi ICso = 27.75 + 1.61
uM. Cac mau con lai chua thé hién hoat tinh tc ché san sinh NO & céc n6ng do
nghién ctru (ICso> 200 (ng/mL) (Bang 3.30).
Bdang 3.30. Kha nang trc ché san sinh NO ctia mot s6 hop chit tach tir loai /.

chapaensis
Chat thir ICso
IC5 >200 (ug/mL)
1C7 >200 (ug/mL)
1C9 107.15 £ 6.53 (ug/mL)

(704.23 £42.92 uM)
IC10 >200 (ug/mL)
IC15 >200 (ug/mL)
1-NMMA | 6.89 +0.40 (ng/mL)
(27.75 £ 1.61 uM)
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3.4.2. Két qua thir hoat tinh ha dwong huyét
% Loai Moc tai Sapa (I. chapaensis)

Trong s6 16 hop chét phan 1ap duogc tir loai Méc tai Sapa (I. chapaensis), 9
hop chat (IC1-IC4, IC6, IC8 va IC11-IC13) di duoc khao sat vé hoat tinh ha
duong huyét, chéng tiéu dudng trong nhiéu cong bd trudc diy. DPién hinh 1a
naringenin (IC1) thé hién hoat tinh ha duong huyét thong qua kha ning trc ché hap
thu carbohydrat tir rudt, do d6 1am giam sy gia ting nong do glucose trong mau sau
bita an [129]. Trong khi dé, pinocembrin (IC2) cho tiém ning ha duong huyét
thong qua kha nang e ché 1én enzym a-glucosidase thir nghiém véi gia tri ICsp 0.35
+ 0.021 mM [130]. Kaempferol (IC3) dugc danh gia c6 tic dung ha lipid méau &
bénh tiéu duong khi két qua nghién ctru trén mo hinh thir nghiém in vivo cho thay &
liéu 100 mg hop chat IC3 1am giam dang ké muc glucose va tang mirc insulin trén
chudt thir nghiém sau 45 ngay diéu tri [131].

Chinh vi thé ma 7 hop chét con lai (IC5, IC7, IC9, IC10 va IC14-1C16)
dugc chon dé nghién ciu hoat tinh ha duong huyét thong qua kha ning trc ché
enzym a-glucosidase trong khuon kho luén an theo phuong phap duoc mé ta & muc
2.2.3.2 [70]. Pay 1a 1an dau tién cac hop chat nay duoc nghién ciru vé kha ning Grc
ché hoat dong ctia enzym a-glucosidase. Két qua thir cho thay, flavanone IC5 thé
hién hoat tinh ha duong huyét rat cao thong qua kha niang trc ché manh 1én enzym
a-glucosidase voi gia tri ICso = 101.38 + 8.96 uM, dugc so sanh véi chat chuan
acarbose (ICsp 227.14 + 13.71 uM). Bén canh d6, hop chat IC14 chi cho kha ning
trc ché yéu 1én enzym thir nghiém voéi gia tri ICso = 1656.5 + 39.68 uM. 5 hop chét
thir con lai (IC7, IC9, IC10, IC15 va IC16) chua thé hién hoat tinh e ché lén
enzym a-glucosidase tai cac nong do thir nghiém 4, 20, 100 va 500 pg/mL (voi ICso
> 500 (ng/mL) (Bang 3.31). Tir két qua thir nghiém, két hop v&i mdi lién hé hoat
tinh-c4u triic, cho thay khung flavanone 1a khung cau tric tiém ning trong hoat tinh
ha duong huyét so véi cac khung céu trac nhu dihydrochalcone, megastigman,

monophenol, coumarin va neolignan glycoside.
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Bang 3.31. Kha ning (rc ché enzym a-glucosidase ctia cac hop chét tach tir

loai I chapaensis

Chit thir ICs
ICS 28.91 +2.58 (ug/mL)
(100.38 + 8.96 pM)
IC7 >500 (ng/mL)
ICY >500 (ng/mL)

IC10 >500 (ng/mL)
IC14 367.74 £ 8.81 (ng/mL)
(1656.5 + 39.68 uM)
IC15 >500 (png/mL)
IC16 >500 (png/mL)
Acarbose 146.64 + 8.85 (ug/mL)
(227.14 £ 13.71 uM)

% Loai Bong nwéc dai hoa nhé (1. parvisepala)

Theo khéo sat tai liéu, 7 hop chat (IP1, IP3-IP6 va IP9) phan lap tir loai /.
parvisepala d3 duge nghién ctru va cong bd vé hoat tinh ha duong huyét. Noi bat
trong s6 d6, kaempferol-3-O-a-L-rhamnopyranosyl-(1—6)--p-glucopyranoside
(IP1) wc ché enzym a-glucosidase manh gap 8 1an so voi chat chuan acarbose khi
cho gia tri ICso = 19.36 + 2.43 uM trong khi ICso cua acarbose 1a 177.5 = 27.5 uM
[132]. Trong khi d6, isoquercitrin (IP3) dugc chimg minh kha ning ha duong huyét
trén cd mo hinh phong thi nghiém in vitro va mo hinh dong vét in vivo. Trong mo
hinh phong thi nghiém, hop chat IP3 {rc ché 1én enzym DPP-IV (mét loai enzym
lam phan giai incretin, tdng insulin, gidm glucagon va lam giam lugng duong trong
mau) véi gia tri ICso = 96,8 uM. Trén md hinh in vivo, hop chat IP3 dugc dung dicu
tri cho chudt mac bénh tiéu duong loai 2 bang duong udng va lam giam dang ké
mirc duong huyét lic déi sau 8 tuan diéu tri [133].

Chinh vi thé, dé tiép tuc tim kiém céc chat c6 hoat tinh ha dudng huyét trong
cac loai thudc chi Impatiens, 3 hop chat (IP2, IP8 va IP10) phan lap tir loai /.
parvisepala duge chon cho phép thir kha ning trc ché enzym a-glucosidase. Phuong
phap thir dugc mé ta & muc 2.3.1.2. Két qua cho thay, flavonoid glucoside IP2 thé
hién hoat tinh ha dudng huyét day hira hen véi kha ning trc ché a-glucosidase rat

manh (ICso = 12.53 + 0.39 pM), trong khi chat chuan acarbose cho hoat tinh yéu
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hon vé1 gid tri ICso = 197.53 + 2.68 uM). Trai ngugce voi flavonoid glucoside 1P2,
dan xuat quinone va glycerol (IP8 va IP10) lai khong thé hién hoat tinh trc ché lén
enzym thir tai cac nong d¢ thir nghiém 4, 20, 100 va 500 pg/mL (véi gia tri 1Cso>
500 (pg/mL) (Bang 3.32).

Bdng 3.32. Kha niang wc ché enzym a-glucosidase ctia cac mau thir tach tir

loai 1. parvisepala

Chit thir ICso
1P2 5.42+0.17 (ug/mL)
(12.53 £0.39 uM)
IP8 > 500 (ng/mL)

IP10 > 500 (ng/mL)

Acarbose 127.53 £ 1.73 (ug/mL)
(197.53 £2.68 uM)

< Danh gia kha ning trc ché enzym a-glucosidase ciia chit méi

Iparvisepala-1 (IP7)

Theo tong quan tai liéu cho thdy, cac hop chét triterpene saponin cho tiém
nang cao trong hoat tinh ha duong huyét. Chinh vi thé ma triterpene saponin méi
iparvisepala-1 (IP7) duoc phan lap tir loai I. parvisepala dugc tién hanh thir nghiém
hoat tinh ha duong huyét thong qua kha niang (¢ ché enzym a-glucosidase véi
acarbose dugc sir dung lam chét ddi ching. Tuy nhién, két qua lai khong thé hién
hoat tinh rc ché 1én enzym thir tai cac nong do thir nghiém 0.39, 1.56, 6.25, 25 va
100 pg/mL (cho gia tri ICso> 100 (ug/mL) (Bang 3.33).

Bdng 3.33. Kha ning trc ché enzym a-glucosidase cia chat méi Iparvisepala-

1 (IP7)

Chit thi ICsp

IP7 > 100 (ug/mL)
Acarbose 134.56 + 3.02 (ng/mL)
(208.74 £ 4.67 uM)
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KET LUAN VA KIEN NGHI

> Két luan

Két qua nghién ctru da thuc hién dugc myc ti€u ma ludn an dé ra: “Nghién

cuu thanh phﬁn hoa hoc va hoat tinh sinh hoc cua hai loai thuc vat Impatiens

chapaensis va Impatiens parvisepala™.

1.

Nghién ctru vé thanh phin héa hoc cia 2 loai Impatiens (I. chapaensis va I,
parvisepala)

Lan dau tién 2 loai (I chapaensis va I. parvisepala) duoc nghién ctru vé

thanh phan hoa hoc.

Téng s6 27 hop chat dugc phan 1ap va xac dinh cu trac tir toan cay 2 loai

thyc vat nghién ctru. Trong d6 c6 mot chat méi Iparvisepala-1 (IP7) va 16 chét

dugc x4c dinh 1 1an dau tién tim thay trong chi Impatiens. Cu thé nhu sau:

16 hop chat (IC1 — IC16) duoc phan 1ap va xac dinh cdu tric tir loai I
chapaensis, gdm tam flavonoid: (S)-naringenin (IC1), (S)-pinocembrin (IC2),
kaempferol (IC3), quercetin (IC4), (+)-3',5',5,7-tetrahydroxyflavanone (IC5),
phlorizin (IC6), 2,4-dihydroxydihydrochalcone-6-O-f-pb-glucopyranoside (IC7)
va isoquercitrin (IC8); ba monophenol: methyl 4-hydroxybenzoate (IC9),
methyl 2,4,6-trihydroxybenzoate (IC10) va isotachioside (IC11); va ndm hop
chat khac: uridine (IC12), spinasterol (IC13), isofraxidin (IC14), (7R,8S)-
yemuoside YM1 (IC15) va (S)-dehydrovomifoliol (IC16). Trong dé, 9 hop chét
(IC1, IC5, IC6, IC7, IC10, IC11, IC12, IC15 va IC16) dugc xac dinh 1a 1an
dau tién phan 1ap trong chi Impatiens.

11 hop chat (IP1 — IP11) duoc phan lap va xac dinh cau trac tir loai I.
parvisepala, gdbm bdn flavonoid: kaempferol-3-0-a-L-rhamnopyranosyl-(1—6)-
p-p-glucopyranoside  (IP1), apigenin 7-O-f-p-glucopyranoside  (IP2),
isoquercitrin (IP3) va phlorizin (IP4); ba triterpenoid: lupeol (IP5), ginsenoside
Rgl (IP6) va iparvisepala-1 (IP7); va bon hop chét khéac: a-tocopherylquinone
(IP8), phytol (IP9), 1-[nonadeca-(9Z,127)-dienoyl]-sn-glycerol (IP10) va uracil
(IP11). Trong d6, hop chat IP7 dugc x4c dinh 1a mot triterpene saponin méi, 7
hop chat (IP1, IP5, IP6, IPS, IP9, IP10 va IP11) lan dau tién tim thay trong chi

Impatiens.
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2. Panh gia vé hoat tinh khang viém, ha dwong huyét cia 2 loai Impatiens
nghién ciru
5 hop chat (IC5, IC7, ICY, IC10 va IC15) dugc sang loc hoat tinh khang
viém thong qua kha nang trc ché san sinh NO véi két qua cho thdy hop chat methyl
4-hydroxybenzoate (IC9) c6 hoat tinh trc ché NO yéu, v6i ndng do trc ché 50% 1a
ICso = 704.23 + 42.92 uM, duoc ddi chiéu so sanh véi chat chuan .-NMMA véi
ICs0=27.75+1.61 uM.
Két qua danh gi4 hoat tinh ha duong huyét cta 11 hop chét (IC5, IC7, IC9,
IC10, IC14, IC15, IC16, IP2, IP7, IP8 va IP10) phan lap tir 2 loai nghién ctru cho
thdy 2 hop chat flavonoid gdom (£)-3'.5',5,7-tetrahydroxyflavanone (IC5) va
apigenin 7-O-f-p-glucopyranoside (IP2) trc ché enzym a-glucosidase manh hon ca
chat dbi chung acarbose véi gia tri ICso lan luot 1a 101.38 + 8.96 uM va ICsp =
12.53 +0.39 pM, chét chuan acarbose cho ICso = 197.53 +2.68 pM.
> Kién nghi
1. Tiép tuc nghién ciru thanh phan héa hoc mot sé loai thudc chi Impatiens &
Viét Nam va tim kiém céc hoat chit c¢6 tiém ning khang viém, ha dudng
huyét tir cac loai thudc chi nay.
2. Tir két qua thir nghiém hoat tinh cho thay 2 flavonoid IC5 va IP2 cho hoat
tinh @c ché enzym a-glucosidase rat tot, can tiép tuc tién hanh cic nghién

ctru sau hon dé co6 thé sir dung ching trong linh vuc bao v¢ surc khoe.
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6-0O-f-p-glucopyranoside (IC7)
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Ph6 '"H NMR (500 MHz, CDCls) ctia hop chat methyl 4-hydroxybenzoate (IC9)
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Phé '"H NMR (500 MHz, CDsOD) gian ctia hdn hop hai chat isotachioside
(IC11) va uridin (IC12)
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Ph6 '*C NMR (125 MHz, CD;0D) ctia hdn hop hai chét isotachioside (IC11) va
uridin (IC12)
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Phé '*C NMR (125 MHz, CDCl;) ctia hop chat spinasterol (IC13)
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3. Két qua giam dinh tén khoa hoc miu thuc vat Moc tai Sa pa (Impatiens

chapaensis)

BAC TANG THIEN NHIEN VIET NAM CONG HOA XA HOT CHO NGHIA VIET KAM

TRUNG TAM BAD TON TAI NGUYEN THIEN Db l§p = Ty do — Hgnh phtie
NHiEN VIET NAM VA CUU HO DONG THIC VAT b b e
ik Wi, iy 06 Do 0 mddei J000

KET QUA BINH TEN KHOA HOC THYC VAT
Kinh gri: NCS. Nguy#n Thi Thiry Linh, Vién Héa hoe, Vién Han ldm khoa hoc

va Cong nghe Vigt Nam

Chiing 19i nhin duge & nghj giam dinh 1én khoa hoe cho miu théu hdn con NCS.
Nguyén Thi Thity Linh, Vign Héa hie, Vién Hin lim Khoa hoc vi Cdng nght Viét
Nam, vio ngdy 11/11/2019. Ching 1)i da tién hinh gism dinh

MNguin giam dinh: PGS, TS. Vi Tién Chinh

Ciie thing tin v miu Vil

Todn thin ey thu hi tai viim Qulc gia Hoing Lién, huyén Sa Pa. tnh Lao Cai,
Vigt Nam vio thing 10 ndm 2019, Miu titu bin sb VHH.SP 10.2019.1 duge hn git
tai Vién Hoa hoc, Vién Han lim Khoa hoc vi Cong nghé Viét Nam (VAST).

Két qua gidm dinh téa khoa hgc:

- Impatiens chapaensis Tard.: Ciy cao #én 60 cm, phidn 14 7-Ecm, mép [ cb
ring cun. Cum hoa 4-5 hoa, hoa miu ving: li d4i 1, méng 1.5¢cm. Qui nang khing

lng
Trén cor 30 ciic dic didm da phin tich, ching thi xée dinh miu thuje ho Béng
nude (Balsaminaceac), ¢ tén khoa hoe Impatiens chapaensis Tard. hign duge bict cd

phin bd & Vit Nam.







4. Két qua giam dinh tén khoa hoc miu thuc vat Béng nwéc dai hoa nho
(Impatiens parvisepala)

CONG HOA XA HOI CHU NGHIA VIET NAM

+ 4o TANG THIEN NHIEN VIET NAM
e ' D Mip - Ty do — Hanh phic

TRUNG TAM BAO TON TAINGUYEN THIEN
TET NAM VA CUU HO BONG THUC VAT
PREN VIET A2 T ; Fla Wi, mgay 20 hdng 06 ndim 2020

KET QUA PINH TEN KHOA HQC THUC VAT
Kinh giii: NCS. Nguyén Thi Thiy Linh, Vién Hoa hoc, Vién Han lam Khoa
hope va Cong nghé§ Vigt Nam
Ching t6i nhiin durge dé nghj gidm dinh tén khoa hge cho mAu tiéu bin ci
Nguyén Thj Thiry Linh, Vién Héa hec, Vién Han lim Khoa hoc va Cong nghé Vigt

a NCS.

Nam, vio ngay 09/06/2020. Chiing 161 da tién hanh gidm dinh

Ngwdn gidm dinh: PGS. TS. Vi Tién Chinh

Cic thing tin vé méu viit:

Toan thin cdy thu hii tai von Quéc gia Phia Odc-Phia Dén, huyén Nguyén
Binh, tinh Cao Bing, Viét Nam, vio thing 5 ném 2020. Miu tiéu bin sé VHH.CB
05.2020.1 duge luu gilt tai Vién Hoéa hoe, VAST, Vit Nam.

Két qua gidm djnh tén khoa hoe:

- Impatiens parvisepala S. X. Yu & Y. T. Hou; Céy cao 30-50cm, phién 14 12-
18cm: mét 1d cd ring cua thua, Cum hoa 6-8 hoa, hoa mau vang; la dai 4; mong 1-
Zem. Qué nang hinh thoi

Trén co sér cdc djc diém da phin tich, ching tdi xac dinh miu thuge ho Bong
nuée (Balsaminaceae), €6 tén khoa hoc Impatiens parvisepala 5. X. Yu & Y. T. Hou,

hién duge biét co phin bd & Vigt Nam.

Impatiens parvisepdda 5. X. Yu £ Y. T, Hou



mmbwvimﬁaﬁmwﬁmk&mdmmm‘m o




5. Két qua thir hoat tinh khang viém loai Méc tai Sapa (I. chapaensis)
VIEN HAN LAM KHOA HOC VA CUNG NGHE VIE! mam
VIEN CONG NGHE SINH HQC

Exachi: 18 Hoang Quoc Veel, Caugisy, Henol, Vietnam
Tiel: Bk RG] T Faus: Nl 50360 1l Emall: thasondolibl s va

KET QUA THU NGHIEM HOAT TiNH UC CHE
NITRIC OXIDE (NOs INHIBITION)

(Két qud thie nghigm chi cf gid tri véi mdu dem o)

- Miu thir: 08 miu LIC
- Nguriri giri miu: PGS.TS. Nguvén Hodng Anh, Vign Hoa boe
- Tai lifa tham khio:

« Liso H, Banbury L. Liang H, Wang X, L0 X, Hu L, Wu J (2014) Effect of Honghua
{Flos Carthami) on nitric oxide production in RAW 264.7 cells and a-glucosidase
activity. Jownal of Tradinonal Chinese Medicioe 314(1): 362-1468

« Combet S, Balligand J1, Lameire N, Goffin E, Deviyst O (2000) A specific method
for measuremnent of nitric oxide synthase emryimatic aclivity in peritoneal biopsies.
Kidaey Iriternational ST{13:332-8

= Tsai PJ, Tsai TH, Yu CH. Ho SC (2007), Compasison of NO-scavenging and NO-
suppressing  activities of differeml herbal feas with thowe of green bes Food
Chennistry, 1031}, 181-187.

#  Hemardes NE. Heggdome-Aradjo M. Borges IF. Almcida FM, Amaral EP,
Lasunskala EB, Musiano MF, Ofiveirs DA (20045 Nire oxide production.
inhibidory, antloxidant amd antimycobacierial activiteed of the fruils exiract and
Mavonoid  content  of  Schings terchinthifolius. Reviva  Brasifeine e
-'"inrmws&:. JG) Ad-650.

& Cheenpracha 5. Park EJ, Rosiama B, Pemruto /M, Chang LC (2010) Inkibition of
nitric oxigde (MO} production in lipopolysaccharide (LPS)-activaied murine
macrophage AW 2647 cells by the nomsesterierpone porosede, epimogubilin
A Mireioe drugs, 8(3), 4379437,

L VAT LIEU VA PHUONG PHAP NGHIEN CUU

L1 Vit ligu

= Lipopolysaccharides (LPS) nr Eschertchio- coli cua Sigma Chemical Co. (5L
Louis, MO, USA ) Dulbeceo’s Modified Eagle's Medium (DMEM), fetal bovine
serum {(FBS) were from Life Technologies, Ine., (Goithersburg, MD, USA)
Sodium nitrite, sulfanilamide, N--napbylebylenediamine dibvdrochloride and
dimsethyl sulphoxide (DMS0) cla Sigma Chemical Co. (St Louis, MO, USA).
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Divug 1 bido: RAW 264.7 4o G5 15, Domenico Delfino, Dal hpe Perugia, ltalia
cung cip.

L.2. Phurong phip mudi cdy i bia i vitro

=

Ding 1 bio RAW264.7 duge madi ey trong méi trerimg DMEM voi thinh phin
ki theo ghm 2 mM L-glutamine, 10 mM HEPES, v 1,0 mM sodium pyrvate,
igodi ra I sung 10% fetad bovine serum - FRS (GIBCO).

Té bdo duge clly chuyén sau 3-5 nghy véi 1 B (1:3) v nsdi trong t km CO; &
diku kign 37°C, $% OO,

1.3 Phuong php xic il ki ndmg v chd sde ik VO cia i bio macrophinge
RAW 264, 7

Té b RAW 274.7 disge dum wiho fa 96 giéng & ndng ) 2 x 10" thigiding vil nudi
trong 1 dm & 37°C vi 3% CO2 wong 24h

Tidp theo, mdi trstmg rudi ey duve bogi bb, thay g méi trsimg DMEM khiog
ot FBS trang Jh

Té bao sau 36 duge O miy nghidn cina & che ndng 40 khie nhau trong 2h i
khi g kich thich sin sinh yéu i NO bing LS (lpg/mL) trong 24h,

Mt 36 gidng kbdag duge i mbu md chi sit dyng dung dich pha mbu dupe coi 1
@i chimsg &m, Trong khi 84i chimg duoag duge si dung [ N-Methy!-L-arginine
scetate (L-NMMA) (Sigma) o cic ning 30 100; 20, 4 vi 0.8 pgiml.

Witrite (NO2-], duge xem L chi thj cho vl e NO, s duge e dinh nhd b
Griess Reagent System (Promega Cooperation. W1, UISA). Cu thé 14, 100 L. méi
trustmg i 16 bbo (0 i) dwpe chuyen sang dia 96 méi va dups thim vio 100
. Giriess reagent: 50 L. of 1% {w/v) sulfanilamide frong 5% (v pleoaphoric
acid v 50 pL 0.1% (wiv) N-1-naphthylethylencdiamine dibydrochlogide pha
o e

14 bop niy duge d tikp & shidt 8 phong troag 10 phit vi him lugng mtrite &
mmﬂumwwummmﬂmmmﬂd
khdng FBS dupe sir dung nbu giéng tring (blank).

Hitm lsgng nitrise ¢ timg mu thi nghiém dupc xie dinh nhér vio duimg cong
hitm lgmg chukn NaNOZ vi duge so sinh % voi mbu chimg m (LPS).
Kha niing ifc ché sin sink NO el mAu dge xic dinh nbér cdng thir :
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»
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40 Al =100 Mk oy e g MO 100
= Pt a1 i 3l ot ko i i e, G 1 1C (odong ) el
ﬁwmmﬂmwmwm.ﬂmﬂ-mwum
14 Phdp vivi vimis e xebe Sink A midmg gdy Sc 1 b bimg MTT
= Chlt thar (20 i) dwoe dira vio che gidng s khay %6 gidng & o6 nling 80 anmg
e nding 0 e thi nghidm NO.
= Sau khi didu chinh 3 oo m &) 1é bko phis hep, bt 180 1 o bio vio cic gidng
ciim khay 96 gibng 4l c6 chi this. Trin cing m{4 dia thi, b tri mit sb gidng a4
Harm 84 chimg khdng oo miy ihir, chi o6 dung mi pha milu ls DMSE10%
- D dis b edy vio trong i dm COy & didu kifn 37°C, $% OO, nudi trong thid
E gan 72 i
« Sau 72 gi, 101 MTT (b 35 cudi cing 1 § mp/mi) duoe tho vio mi giing.
= Saw dh, bogi bd mbi twimp, tish ihd formazan dugc bos tan bing 30 pl. (DMS0)
100%.
= i i O do & i stng 540 nm biing miy quang phd.
- «  Liugmig 18 bao sdng sit 52 duge rinh theo cfng thinc:
OD {chdr this) - OD (88 ebimg tring)
2 1 bio sling st = x 100%
O (DMS0] - O (38§ chimg tring)

B

IL KET QUA NGHIEN CTU
Két qud thi mghéém dupe trink biry & hish | vi bing 1.
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Kt qui rén cho thiy mbu LICC o thé im bogt tinh s ché NO' viri gid 1rf 1C50
I 107.1546.53 pgim. Che mbis cin by khidmg gy ehdt i bio vi chura thi bidn
hopt tink e chié sinh NO & cic ndng 0 nghién e Miu 0l chimg duomg 1-
NMMA hopt ddag dn dink tromg thi nghiém.

KET LUAN

= Miu LICCT b the hign hogt tink ire chi NO viri gid trj HOS01a 107.1506.53

pg/m.
- Cér miw chin thé hign hogt tink ix chi sink NO & cic ndag 4§ nghidn cin,

Ha N ngdy  thdng  mdon 2021
Trwimg phing
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6. Két qua thir hoat tinh ha dwong huyét loai Moc tai Sapa (I chapaensis)

VIEN HAN LAM KHOA HOGC VA CONG NGHE VIET HAM
VIEN CONG NGHE SINH HOC
Phimg Thir lﬂﬂ- wimh hoe
Bijachl I8 linag Lvwoc ¥ oL, Limsivay, Flans, ¥ icisam
Tk B-ARIA T8, mal et s vn

KET QUA THU NGHIEM HOAT TINH ('C CHE
ENEYME ALPHA-GLUCOSIDASE
(e qund i mghigm chi o gid irf vl mdu dew thai

- Mds i 07 mis
- Do vj giri miu: PGSTS, Nguydn Hodng Anh, Vijn Hoa hgc

= Thd lgu tham khia:

I Kumar 5, Narwal 8, Kermar V', Prakeid 0, a-glucosatase inhibitors From plasts: A

natural appeoschy g treat dishetes Fharmacogn Rev. 2001 Jan 49E 1929,

LiT, Fhang X. [ Song ¥. W, Lis . W_ (2005}, “A Microplate-Based Screening

Adethed for a-Gilusesidase Inhibitoes™, Mar Prood Res ev., 10, 1128-1134.

3. Elya B, Raab K, Aborim A, Yuliasion W, Hasgun A, Soptissa EK. Scroening of o-
Flucosidase inhibiory scoivity from some plants of Apecvnaccac, (lesisceac,
Buphoeisscess, and  Hublaccae, J  Siowwd  ioreclwr’. 2002200 2:281070
doizi0, | 158201 2 2I0TR

4. Haimin Chea, Nisajun Yam Wei Lin, Li Pheng, Weiwsi Zhamg (2004}, =A Mew
Method for Screcning a-lilecosidase Inhibicors ssd  Application 1o Marine
Microorgasisma™, Pharmace unival Riologyr, 42 (61, 416121,

3 Haksmais W, Kunihara M. Okuda H, Mishso T, Oku T. (300, “Desipn and screening
nrmcgics for alpha-glucosidase inhibgon hased o pocymobogral infommaltion™,

Curr. Top, Led Chewe, 9000 312

LE )

L VAT LIEU VA PHUGNG PHAP NGHIEN CUU

L1 Vi i

Héa chili: erurym Yeast oeglocosidase; p-miropheny |-o-D-glucopy ramoside (pMPG),
#Nitrophenol (Sigma).

1.2, Phawrong phip
Hogt tinh ire ché erryme a-glacosidase cda hoge chit mghién cine duoe e hide thea

phismg phip cis Moradi-Alrmpal F va oding sy, Ou the mhis sai:




Chlt ther dugc: hiva tan trong DMSO vi pha Toing trong phosphaie Buffer 10
mM (PH 6.8) vi 30 4l Guox: dis vito che gibng cis khay 96 giing 84 o6 nbag
i phvis b

20 pl a-ghacosidase {0,51/ml) vi 130 ul phosphate buffer 100 mM (pH 6.8)
dhagee thém vio mdi gidng. trin di v @ 37°C rong 15 phis. Chil ¥ didu chinh
mg 30 milu thir dat duoe cudi clng rong gidng Wi leot 1 $00-100-20-4
pgml.;

Co chit penitrophenyl-a-D-glacopyranoside (FNPG) dupe dun tidp vio img
gitng thi nghidm rdi & tidp & 37°C trong 60 phit.

Gridng thi nghstm chi 6 mdu thit, phosphate buffer v& pNPG dus sit dyng
lim 3t chimg tring (blank). Gidng thi nghiém chi co DMS0O 10%, phosphate
bulTer, encyme vi pNPG dupe sir dyng lim 35i chimg. Thi nghiém duoc Bp
Igi 3 1hn 3é dim bio sy chink xic.

= Dimg thi nghiém bing cich thém vio 80 gl NaCOy 0,.2M v do OD & bk

séng 408 nm bing mdy do ELISA Plaic Reader (Biotck)
Khi pedng e ché enzyme o glucosidase ciia mbu thir dupe xic dinh theo chng
e sau:
W ine el = 100 = [§O Dok i’ O chamg 30 100
Troag di:  ODiak ceemy = Ol shamyg - O hees
I = O bl = 0 Dl
id ey m.mqaﬁm#mmmmmﬁmmmuy

tinh TableCurve2[v4,
1L KET QUA VA THAD LUAN




20 T

3%
e e T

Kt qud trén cho thily-

- M LICCS va LICBI0 cho thiy khi ning in: ch alpha ghoclosidase woi 105
e 2390 - 36774 ppml:
= Cac mbu con Ly cha the hign bogt tinh & cie ndng &) nghién i,
- Chit dbi chimg duemyg scarbose hogt ddng b dinh troag thi mghidm.
IV. KET LUAN

L Miu LICCS vi LICBLD cho thiy khi ning ée ché alphs ghuclosidase vii
ICs tir 2890 - 367,74 pg'ml;
2. Cic miu cbn Igi ehira thé hign hogt tink i céc ndag 4 nghién cir.
i Wi, mpidy § thdag 4 adm 2021
Trwimg

T5. Bl Thj Thée




7. Két qua thir hoat tinh ha dwong huyét loai Béng nwée dai hoa nhé (L

parvisepala)

VIEN HAN LAM KHOA HOC VA CONG NGHE VIET NAM
VIEN CONG NGHE SINH HQOC
Phang Thir nghiém sinh hoc

D chi: 18 blomg Quoo Ve CaaGoay. Hanot, Vitiham
Tel: B4-1836T7T4; Dmadd thassdodiite s vn

KET QUA THU NGHIEM HOAT TiNH U'C CHE
ENZYME ALPHA-GLUCOSIDASE
(Ke qund thi mghige chi cé gid trf vér mdu dem i)

- Miu thir: 3 mdu, trén nhiin ghi téa ré ring
- Bom v piri mida: Fﬂ&mﬂmh Thj Hoding Anh, Vifn Haa hge
- _Tli lifu tham khio:

1. Kumar 8, Narwal 5, Kumar V', Prakash O, a-glucossdase inhibilors froen plants: A
nabaral approsch 1o treat diabetes. Pharmacegs Bev. 2001 Janc[9): 1929,

2. LiT.Zhang X. D, Song ¥. W, Liu J. W, (2005), =A Microplste-Based Screening
Method for a-Glucosidase Inhibitors™, Mo, Prod Rer Dev, 10, 1128-1134,

3. Elya B, Basah K, Munim A, Yuliastali W, Bangun A, Sepiiana FE. Screening of o
ghxcosidase inhibitory sctivity from some plants of Apocynacese, Clusinocae,
Euphorbisceae, and Rubiscese, J Blomed  Sictrchond,  2012:2002:281078.
doi: 10,1 155201 2381078

4, Haimin Chen, Xiaojen Yan, Wei Lin, Li Zheng, Weiwel Zhang (2004) =A New
Method for Screening o-Olocosidese Inhibitors snd Application o0 Marise
Microorganizms”, Pharmaceutioal Blodogy, 42 (6), 41641

5. Hakamats W', Koribars M, Okuda H, Moshio T, Oku T, (2009), “Design and serening
stmiegies for plpha-glocoskdase inhibiiors based on enymological information™,
Corr, Top, Med Chem., ® (1], 3-12

& Momdi-Afrapol F. A:gh.il B, Sscadnis 5, et al. In vitro o-glsosidase iuhihil:qr:,'
sctivity of phenolic constitucnis from acrial pans of Pelygonum hyrcanican, Do,
2012000 1 37, Published 2002 Sop 10, dod: 10,11 862008-2211-2(-37

L VAT LIEU VA PHUONG PHAF NGHIEN CUU

1.1 Vit ligu

Hda chiit: enzym Yeast a-glucosidase; p-nitrophenyl-a-D-glucopyranoside (pNPG ),
4-Mitrophenol {Sigma).

!.f. Phrong phip
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001 el i nyme o ghucouidon i hoot st b e s i

Clabt thi g b s troaig EIMSO 100% 08 6 duang dich g (20 mginl, ) vh
Pha long irony phaosphate bulfer 10 M (b 6 K)o 1o dbi nbag 8. Tidp
theo, 50wl mila 0 pha long duge dirs vio che gidng oin khay 96 ging db
chuln bj thib nighidm,
20 Pk a-lucosidase (0,501/mL.) vi 130 L. phosphate bufler 100 mM (pH 6 )
s thém vio mdi gidng, trde dlu vit & 37°C tromg 15 phist. Niwr vy, nbog
o s whvir dgn e cudl ol trong gidng M gt 1 500-100-20-4 jag/ml.;
Co et p-nitrophenyl-a-D-ghicopyrmacside (pNING) duge duw thp vio timg
idng thi nghidm edd @ tdp & 37C trong 60 phi,
G WA ghidm ehl of milis thit, phosphate buffer vh pNPG duge sir dung
T A8i chimg trfing (blank). Gidng thi nghidm chi e DMSO 10%, phosphate
bufTer, oneyme vt pNIG e sir dyng Wi a8 chimg. Thi mghigm o ip
boi 3 Wnkhay & dhim bio si chink xbe,
Dimg thi nghigm biing cich thitm vio 80 jl NagO0, 0,20 vi do O & bude
stng 405 nim bing mdy do ELISA Plate Reader { Biotek ).
Khd nding i chd enzyme a- glucosklase cia milu thir duge xic dinh theo cing
thinc sae:

% e chd = 100 = ({0 ke e O g 1 100
Trong i ODA chamg = L0 ity = CH b

T i i = Ll it = T i
Gilih tri 1C 30 (b 80 dre chi 50%) 52 duye xdc dinh nhis viko phitn mém may
tinh TableCurve2 Dvd,
ILKET QUA VA THAD LUAN
Két qui thi nghigm durge trinh by & bing 1.
Ring I, Tdc &g sie chd alpha-glecoidase cda mdu mghidn ciw

2
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8. Két qua thir hoat tinh ha dwdng huyét ciia chat méi Iparvisepala-1 (IP7)

2
VIEN HAN LAM KHOA HOC VA CONG NGHE VIET NAM

VIEN HOA HOC
> PHONG HOA SINH UNG DUNG
Tel; (+84) 4. 37914586 _ _
Phong 601- Nh AR - & Hokng Qudc Viét - Cly Gidy - Ha N&i

PHIEU TRA KET QUA THU HOAT TINH
UC CHE ENZYM a-GLUCOSIDASE

N gt mbu: Mguydn Thi Thiy Linh
Ny gii mbu: 012023 &b lugng: 01 miu

(B hi s thir
gl:r:; phin ﬁﬂ*‘l clit co chilt p-Nitrophenyl-o-D-glecopyrancsade nha thc dng

cika enzyme @ - glucosidase, qua 36 gidi phéng sin phim |4 p-Nitrophenol cb miy ving.
j-—n‘ll:phnjh-h-mﬂr = & = b - Glucose + p — Nitrophensl

D heip thy ciaa bl hp phin img ti budc séag 410 nm & thiri dicm 30 phit sau phin ung.

Lurgmg sdn phim p-Nitrophenol sinb ra phin dnh hogt 4 cla enzyme o - glacosidase

. Héa chit, thiét bjz
Hoa chit: enzym o-glucosidase (CAS No 9001-42-7, Sigma), p-Nirophenyl.a-L-

ghucopyranaside (CAS No 1767-28-0, Sigma), 4-Nitrophenol (CAS No 100-02-7. Sigmal,
Dimethyl sulfoxide (CAS No 67-68-5, Sigma).
Thiét bi; may quang phi BIOTEK - USA
X Phwong phip
Phuong phip xic dinh hoat tinh (e ché enzyme a-glecosidase dupe thic hicn irén Ji4 9 ' HOA H
-I'.,"\-. ot
W

gidng. Milu thir duge pha lolding bing DMSO vii nudc deion thinh | diy che ning 3. n
Nhlmmmmu:ﬁ.ﬂjiﬁ-ﬁlpE"m|bl.ﬂ-|.'F‘1.I|ﬂ.n=|IElp1UIﬂ‘liul:l&-|H R
tinh nhé hon. Acarbose dwpe sir dyng lam chdt tham khio,

Cic thinh phiin phin img bao ghm: Phosphate buffer 100 mM pH 6.8; o-glucosidase 0.2
L/ml, e thir v penitrophenyl a-Deglucopyranaside 2,5 mMd () mbu d4i chimg, mia thi
duov thay bing dém phan img. Thi nghiém duge & & nhid 4 37*C. Sau 30 phit, phin img
durge dimg biing Na:COy. DY hip thy cia phan img dupe xic dinh trén miy BIOTEK v
barc séng 410 nm (A}

Khi ning irc ché enzyme o glacosidase cia mbu thir duge xbe Sinh bing clng thir:

DN e cha (%) = [ Ayabs s = Amds ] | At chamgy X 1005



ICso (half maximal inhibitory concentration} 14 ndng 3¢ chit thir e chd 30% hogt Sbag
cia enzyme a-glucosidase, duge tinh bing phin mém Tablecurve.

4. Kt qui thir hogt tinh ire ché enzyme @ -glucosidase

T Tén min Ning df thir | Phin trdm deche | Gid irj 10
l.l!lh!.l__.___'.'ﬁ.l_—_.!'.it!ﬂ_
PRI | 100 3
25 0
6.5 0 100 |
136 0
0.39 0
9
Chit “m :i |
tham | Acarbose 3 134.%6:3.02 l
khdo :“' S

& Tii lifu tham khdeo

(1) Kim ¥. M., Wang M. H., Rhee H. L (2004), A novel e-glucosidase inhibitor from
pinic bark”, Carbohydr. Res, 339, T15-717,

(2)Li T., Zhang X. D, Song ¥. W., Liu J. W. (2005), “A Microplate-Based Screening
Method for a-Glucosidase Inhibitors™, Nai. Prod. Res. Dev,, 10, 1128-1134.

{3) Haimin Chen, Xiacjun Yan, Wei Lin, Li Zheng, Weiwei Zhang (2004), "A MNew
Method for Screcning a-Gilucosidase Inhibitors and Applicstion 10 Marine
Microorganisms”, Pharmaceutical Biofogy, 42 (6), 416-421. |

{4) Hakamata W, Kurihara M, Okuda H, Nishio T. Oku T. (2008), "Desagn
screening strategies for a-glucosidase inhibitors based on mqmnl:?ﬁ"
information”, Curr. Top Med Chem., 9(1), 3-12. Il H ;
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