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LOT CAM POAN

T61 xin cam doan ludn an: "Nghién ctru thanh phé‘m hoa hoc va hoat tinh sinh
hoc cua hai loai thuc vat Impatiens chapaensis va Impatiens parvisepala" 1a cong
trinh nghién ciru cta chinh minh dudi sy huéng din khoa hoc cuia tap thé huéng
dan. Luan 4n st dung thong tin trich dan tir nhidu ngudn tham khao khac nhau va
cac thong tin trich dan dugc ghi rd ngudn gbc. Cac két qua nghién ciru cia téi duge
cdng bd chung véi cac tac gia khac da dugce su nhét tri cta déng tac gia khi dua vao
luan an. Cac sb liéu, két qua dugc trinh bay trong luan 4n 1a hoan toan trung thuc va
chua ting duge cong bd trong bat ky mot cong trinh ndo khac ngoai céc cong trinh
cdng bd cla tac gia. Lun 4n dugc hoan thanh trong thoi gian t61 1am nghién ciru
sinh tai Hoc vién Khoa hoc va Cong nghé, Vién Han 1dm Khoa hoc va Cong nghé

Viét Nam.

Ha Ng¢i, ngay 20 thang 09 nam 2023

Tdc gia lu@n dn

Nguyén Thi Thity Linh



LOI CAM ON

Lugn dn nay diege hoan thanh tai vién Héa hoc, vién Han lam Khoa hoc va
Cong nghé Viét Nam.

Voi long biét on chdn thanh, téi xin cam on PGS.TS. Nguye:n Thi Hoang Anh
va PGS. TS. Trinh Thi Thuy — nhitng nguoi t’hciy dd tao moi diéu kién thudn loi, tén
tinh hwémg dan givp do va cé nhiéu gép y quy bdu trong thoi gian t6i thuc hién
lugn an.

T6i xin chdn thanh cam on tdp thé phong Héa sinh ting dung va phong Nghién
ciru cde Hop chdt thién nhién da déng vién, givp do t6i trong qud trinh lam thuc
nghiém ciing nhu thoi gian hoan thanh ludn dn.

T6i xin cam on ban lanh dao vién Héa hoc va Hoc vién Khoa hoc va Céng
nghé da tao moi diéu kién cho t6i trong qud trinh hoc tdp va nghién cteu.

T6i xin cam on Quy i méi sdng tao Vingroup (VINIF), vién Nghién ciru Dit
liéu Ién da hé tro vé mdt tdi chinh cho t6i trong qud trinh hoc tap va nghién curu
theo chuong trinh hoc béng thac si, tién st trong nude (VINIF.2022.TS065).

T6i xin chdn thanh cdm on cdc anh chi Nghién citu sinh, ban bé cung gia dinh

da luén dong vién t6i hoan thanh 16t ludn dn.

Téi xin trin trong cdim on !

Ha Néi, ngay 20 thang 09 ndm 2023

Tac gia luin an

Nguyén Thi Thuy Linh
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'H-NMR | Proton Nuclear Magnetic Pho cong hudng tir hat nhan proton
Resonance Spectrocopy
BC-NMR | Cacrbon-13 Nuclear Magnetic | Pho cong huong tir hat nhan carbon-
Resonance Spectrocopy 13
HMBC Heteronuclear Multiple Bond | Pho 2 chiéu thé hién tuong tac giira
Coherence gifra proton va cac carbon qua 2, 3,
hogc 4 lién két
HSQC Heteronuclear Single Pho 2 chiéu thé hién tuong tac giira
Quantum Coherence carbon va proton gan tryc tiép trén nd
COSY Correlation Spectrocopy Pho 2 chiéu thé hién twong tac giira
proton cua cac carbon ké can nhau
NOESY Nuclear Overhauser Effect Pho 2 chiéu thé hién tuong tac giira
Spectrocopy céc proton gan nhau trong khong gian
ESI-MS Electron Spray Ionization- Pho khdi ion hoa bang phun mu dién
Mass Spectrocopy tu
HR-ESI- | High Resolution Electrospray | Pho khdi phan giai cao ion héa bang
MS Ionization-Mass Spectrocopy | phun mu di¢n tir
S Singlet
d Doublet
t Triplet
q Quartet
quin quintet
dd Doublet of doublet
dt Doublet of triplet
br Broad
m Multiplet
J (Hz) Hing s6 twong tac gilta cac proton,
tinh bang Hz
o (ppm) Part per million Do dich chuyén hoa hoc
CC Column Chromatography Sac ky cot
TLC Thin Layer Chromatography | Sac ky ban mong
ICso Inhibitory concerntration 50% | Nong do trc ché 50%
n-hexane | n-CsHis n-Hexane
EtOAc CH3COOC:Hs Ethyl acetate
DMSO C.HeOS Dimethyl sulfoxide
CHzCL Dichloromethane
n-BuOH n-CsHoOH n-Butanol
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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 s, nén y hoc dan toc ciing khong ngimg
phat trién qua cac 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 thuc vat
lam thubc 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. R4t nhiéu cong bd dugce dua ra hang nam trén cic 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 su 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 cia 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 hoic cac cau trac 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
cac hoat chat tir ngudn tai nguyén tai tao nay.

Céc loai thyuc vat thugc chi Bong nudce (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



nghién cliru nao vé thanh phﬁn hoa hoc va hoat tinh sinh hoc ctia céc loai nay dugc
thuc hién.

Vi vay luan an di 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 so khoa hoc dé co thé st dung, khai thac c6 hiéu qua ngudn hoat chét tir hai
ciy nay. Pay 1a 1an dau tién 2 loai néu trén dugc nghién ciru vé héa hoc va khao sat
hoat tinh khang viém (thong qua kha nang trc ché san sinh NO) va ha duong huyét
(thong qua kha ning trc ché enzym a-glucosidase) ciia mot sé hop chat phan 1ap
duoc.

Luan &n “Nghién ctru thanh phﬁn 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, gobm: 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.



Chwong 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 thyuc vat hai la mam, dic trung béi
hoa ludng tinh, rat khong déu. Cac loai thudc ho Bong nude 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 thdy tai Viét Nam, trong d6 34 loai dugc ghi chép trong sach 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], I. morsei
[6], I napoensis [7], L siculifer 8] va L monticola [9]. Céac loai thuQc chi Impatiens
hau hét sinh truong va phat trién trong moi trudng am udt nhu ven ring, trong
thung liing, va doc theo sudi, trong khi chi Hydrocera lai song dudi nudc véi than

cay ndi[1].

1. morsei [6]

x

L. aconitoides [3]

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

vai cdy trong sb chung 13 nhimng ciy trong phd bién trong vuon.Ving Pong Duong



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 chidu cao tir 50 dén 250
cm. La moc so le, co cuéng, hinh méc, dau nhon, mép c6 rang cua rat 18, dai 7—
8 cm, rong 2-2,5 cm. Hoa moc & nach 14, co thé c6 mau tréng, do hay héng. 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 ddng 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 rdi 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, 14 1. balsamina ding 1am nuéc sic dé udng
cho loi tiéu, tri ung thu, goi dau cho toc moc, hat 1. balsamina tri mat kinh; 14 7.
chinensis dung dap phong, tri 1au [2]. O Trung Qudc, hat ciia I balsamina da duoc
st dung dé long dom, giam dau hau san, va dugc xem nhu thudc an thai; Toan cay
[ balsamina dung chira phong thap, bi thwong sung dau, rin rét can; 1. 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 sb 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 chdng di tng [14]. Ngoai ra, loai thao duoc nay con dugce nguoi dan Trung
Quéc st dung trong khang viém va giam huyét ap [15]. L parviflora da duoc sir
dung rong rii trong y hoc ¢ 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 dugc chéng 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 cua chi
Impatiens dugc thuc hién tir nam 1958 cho dén nay [17-21], da phan lap va xac dinh
céu 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 dé, 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 chat nay thudc cac phan nhém nhu flavone, flavanone, anthocyanidin va
moét 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, 1. glandulifera, 1. balfourii, 1.
walleriana, I bicolor, I. capensis, 1. holstii, I. hypophylla va I sultani. Cac hop chét
flavone trong chi t6n tai & ca dang ty do va dang glycoside. 4 flavone 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)-4-p-glucopyranosyl]-5-O-f-p-glucopyranoside  (36) [23] va
quercetin 7,3',4"-trimethylether-3-O-rutinoside (37) [24] dugc xac dinh ciu trac 1an

dau tién khi nghién ctru thanh phan hoa hoc cia cac loai Impatiens (Hinh 1.2).

3C O
o-L.-Rha= HO
HO
OH
OH
O
FD-Gle = Ho "
HO OH
Ry R, R3 Ry
19 H OH (2"-0- or-L-Rha-3"-O-f4-D-Glc)-5-D-Gle H
32:H O-4-D-Gle  6"-O-caffeoyl- o~L-Rha-(1—-2)-4-D-Gle OH
36: H O-f-D-Gle  o~L-Rha-(1-2)-#D-Glc OH
37: CH; H o~L-Rha-(1—-6)-£-D-Glc OCHj3

Hinh 1.2. Cac hop chat flavone dién hinh duoc phan 1ap tir chi Impatiens
- Flavanone:
8 flavanone (39-46) duoc tim thdy 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
flavanone con lai gom eriodictyol 7-O-f-p-glucopyranoside (41) [27], eriodictyol 5-
O-f-pb-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--p-xylopyranoside (46) [28] ton tai &

dang glycoside.
OH R;
OH Ry
R2 O \\\\\\\
R O
Rl R2 R3 R4
40 OH OH OH OH
41 OH O-AD-Gle OH OH
42  O-AD-Gle OH OH OH
HOOC 43 OH OH O-pD-Gle H
o 44 oOH OH H AD-GleA
HO 45 OH OH O-osL-Rha H
AD-GleA = 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 cuia nd (anthocyanin) 1a phan
nhoém chinh thtr 2 ca nhom chét flavonoid trong chi Impatiens. Tong sd 15 hop
chat (47-61) thudc phan nhém nay dugc tim thiy trong chi v6i hop chat malvidin 3-
O-[6-0-(3-hydroxy-3-methylglutaroyl)-f-p-glucopyranoside] (54) dugc xac dinh
cdu trac lan dau tién [29] (Hinh 1.4). Cyanidin (47) [30], cyanidin 3-O-f-p-
glucopyranoside (48) [31] va malvidin (50) [30] 1a nhiing hop chit kha pho bién

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

HO



Hinh 1.4. Hop chat anthocyanin dugc phén lap 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 . balsamina déu c¢6 khung flavanone dang flavone glycoside qua lién két C3-
C8", ching chi khéac nhau vé cdu hinh tai vi tri C-2, C-3, va su hién dién cua duong

rhamnose [25]. Chi duy nhat mot isoflavone duoc tim thay trong chi Impatiens cho

dén nay 1a genistin (66) [30].

Hinh 1.5. Cac hop chat flavonoid khac tim thay trong chi Impatiens

Bang 1.1. Cac hop chét flavonoid phan 1ap tir chi Impatiens

STT | Tén chat | Loai | Tai liéu
Flavone
1 | Apigenin 1 noli-tangera 0]
1. textori 5]
1. hypophylla 8]
2 | Apigenin 7-O-f-p-glucopyranoside | 1. textori 5]
8

1. hypophylla

3 | Astragalin (hodc kaempferol 3-O-f-
D-glucopyranoside)

1 balsamina

1. textori

1. glandulifera

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




1 hypophylla

[18]
4 | Chrysoeriol 1 textori [15]
1 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]
L bicolor [28]
L balsamina [25, 31]
L balfourii, 1. [26]
glandulifera,
1. parviflora, 1.
walleriana
1 noli-tangera [30]
7 | Kaempferol L capensis [35]
L holstii, I. suttani, I. [36]
parviflora
L balsamina [35, 37]
I noli-tangere [24]
1 textori [15]
L 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-0-1- | 1. walleriana [26]
rhamnopyranosyl-7-O-f-b-
glucopyranoside
12 | Kaempferol 3-0-p-p- | 1. glandulifera [34]
galactopyranoside (triforlin) 1. bicolor [28]
13 | Kaempferol 7-0-B-p- | L. bicolor [28]
glucopyranoside
14 | Kaempferol 3-0-p-p- | 1. balsamina [38]
glucopyranosyl-7-O-o-1.-
rhamnopyranoside
15 | Kaempferol 3-0-p-p- | I balfourii [26]
glucopyranosyl-7-O-mallonyl
glucopyranoside
16 | Kaempferol 3-0-6"-malonyl- | I. glandulifera [27]
glucopyranoside
17 | Kaempferol 3-0-a-1- | 1. balfourii [26]
rhamnopyranosyl-7-0-a-1-
rhamnopyranoside
18 | Kaempferol 3-0-a-1- | I. balsamina [32]

rhamnopyranosyl-7,4-di-O-f-D-




galactopyranoside
19 | Kaempferol-3-O-[2"-0O-a-1- 1. balsamina [14]
rhamnopyranosyl-3"-O-f-b- 1. 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 3-0-a-1- | I. balfourii [26]
rhamnopyranosyl-7-0-f-D-
mallonylglucopyranoside
23 | Kaempferol 7-0O-B-p- | L. bicolor [28]
xylopyranoside
24 | Kaempferol 5-O-p-pb- | L bicolor [28]
xylopyranoside
25 | Kaempferol 3-0O-a-1- | I. glandulifera [25, 27]
rhamnopyransyl-diglucoside
26 | Luteolin I noli-tangera [30]
1 textori [15]
L balsamina [39]
L hypophylla [18]
27 | 6-Methoxykaemferol-3-O-f-D- L 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 (hoac Kaempferol 3-O- | I. balsamina [14, 32]
B-p-rutinoside) L glandulifera [34]
31 | Quercetin 1 balsamina [22, 37]
L parviflora, [36]
I noli-tangere [24, 30]
L 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-f-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) L balsamina [25]
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36 | Quercetin 3-O-[a-L- | I. balsamina [23]
rhamnopyranosyl-(1—2)-4-b-
glucopyranosyl]-5-O-f-b-
glucopyranoside
37 | Quercetin 7,3",4'-trimethylether-3- | I. noli-tangera [24]
O-rutinoside
38 | Rutin (hoac Quercetin 3-O-a-1- | I balsamina [14, 25
rhamnopyran9syl—(1—>6)—,b’ “D- I noli-tangere [30]
glucopyranoside)
Flavanone
39 | Ampelopsin (Dihydromyricetin) 1 balsamina [30]
1 glandulifera [27]
40 | Eriodictyol L glandulifera [34]
41 | Eriodictyol 7-0-B-p- | 1. glandulifera [27]
glucopyranoside
42 | Eriodictyol 5-0-p-p- | 1. glandulifera [26]
glucopyranoside
43 | Naringenin 4'-0-p-o- | I bicolor [28]
glucopyranoside
44 | Naringenin 4'-O-p-p- | I bicolor [28]
glucuronopyranoside
45 | Naringenin 4'-0-a-1- | I bicolor [28]
rhamnopyranoside
46 | Naringenin 4'-0-p-o- | I bicolor [28]
xylopyranoside
Anthocyanidin
47 | Cyanidin 1 noli-tangera [30]
I 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,
L hawkeri — mooreana
—nivea
L holstii [41]
51 | Malvidin 3-O-f-p-glucopyranoside | I. fextori [44]
52 | Malvidin 3,5-di-O-p-p- | I textori [44]
glucopyranoside
53 | Malvidin 3-O-[6"-O-malonyl-$-b- | 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 L balsamina [43]
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57 | Pelargonidin 3-0-p-p- | I balsamina [31]
glucopyranoside
58 | Pelagonidin 3,5-di-O-B-p- | I balsamina [31]
glucopyranoside
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-p- glucopyranoside | 1. 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). Ching thudc 4 khung co ban gém
oleanane, baccharane, ursane va lupane. Trong do, khung oleanane la khung chinh.

- QOleanane triterpenoid:

40 hop chat 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). Pién hinh nhu oleanane
triterpenoid balsaminside A (70), B (71), C (72) va D (73), 3-O-f-o-
glucuronopyranosyl-echinocystic  acid-28-O-f-p-apiofuranosyl- (1—3) [O-f-p-
xylopyranosyl) (1—4)]-O-a--rhamnopyranosyl-(1—2)-a-v-arabinopyranoside (83),
3-0O-p-p-glucuronopyranosyl-echinocystic acid-28-O-f-p-apiofuranosyl-(1—3) [O-
f-p-xylopyranosyl- (1—-4)]-0-a-r-rhamnopyranosyl-(1—2)-f-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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Hinh 1.6. Mot s6 hop chat oleanane triterpenoid dugc phan 1ap tir chi Impatiens

- Baccharane triterpenoid.

Cho dén nay, tong s 15 hop chat 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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Hinh 1.7. Baccharane triterpenoid phan lap tir chi Impatiens

- Ursane triterpenoid.

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

duoc tim thay trong hat ctia loai 1. balsamina.

OH

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

- Lupane triterpenoid.:

Cho dén nay, lupane triterpenoid chi dugc phat hién c6 trong loai I. balsamina
v6i 3 hop chat (123-125) duoc phan ldp va xac dinh cdu tric gom: 29-nor-20-
oxolupeol (123), lupenone (124) va lupeol (125) (Hinh 1.9) [19].
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123:
124:
125:

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)-- | I siculifer [50]
D-glucuronopyranosyl-22-O-f-p-
glucopyranosyl-(1—3)-a-1-
arabinopyranosyl-soyasapogenol A
3-0O-a-1-Arabinopyranosyl-(1—2)-f- L siculifer [50]
69 | p-glucuronopyranosyl-soyasapogenol | 1. 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 I L siculifer [50]
75 | Echinocystic acid 1. balsamina [39]
1 pritzellii [52]
76 | 22-O-B-D-Glucopyranosyl-(1—3)-a-1- | I siculifer [50]
arabinopyranosyl-soyasapogenol A
77 | p-p-Glucopyranosiduronic acid, (3f)- | I. balsamina [53]
norolean-3-yl-O-f-p-glucopyranosyl-
(1-2)-O-[f-p-xylopyranosyl-(1—4)]
78 | 3-O-f-p-Glucuronopyranosyl L pritzellii [52]
echinocystic acid
79 | 3-O-[(6-O-Methyl)-$-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)-f-p- L. pritzellii [52]
glucuronopyranosyl] echinocystic acid
82 | 3-O-[(6-O-n-Butyl)-f-p- L. pritzellii [52]
glucuronopyranosyl]-28-O-[-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 1. balsamina [20]
86 | Imbaloside B 1. balsamina [20]
87 | Imbaloside C 1. 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 1 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-f-p-Xylopyranosyl-(1—2)-4-D- 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 | o-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 chdt steroid

Impatiens gom 1. glandulifera, I. balsamina, I pritzellii va I noli-tangere (Hinh
1.10,
trong d6, a-spinasterol (130) duoc xac dinh co trong thanh phan héa hoc ciia nhiéu

loai khac nhau, con 2 steroid glycoside: glanduliferin A (126) va B (127) lan dau

Nhom chat steroid dugc tim thay trong mot sd loai khac nhau cua chi

Bang 1.3). Tong sb 7 hop chat steroid (126-132) dugc tim thay trong chi,

tién duogc xac dinh cau trac [55].

OH

OH .
O\\\“\
o 126
CH;CO0
HO
OH
CH;COO
o O 127
HO
HO
OH

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

STT Tén chat Loai Tai liéu

126 | Glanduliferin A 1. glandulifera | [55]

127 | Glanduliferin B 1. glandulifera | [55]

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

129 | Spinasta-7,22(23)-dien-35-O-paltimate 1 pritzellii [56-57]
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130 | a-Spinasterol L balsamina [19, 39, 58]
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 dugce 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 1ap 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--rhamnopyranosyl-(1—2)-f-p-xylopyranosyl] echinocystic acid (82)
dugc danh gia cho tiém nang e ché IL-18 kha manh tai néng 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 (rc 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 ning 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- v-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 1a 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 khép dang thép. bé ching minh vé mit khoa hoc cho
diéu nay, nhém nghién ciru ciia Zhou va cong sy da 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 sb 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 cic hoat chat phan lap tir n6 dugc 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 we 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].

Cac 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 md hinh chudt thir nghiém [13, 59]. Cac hop chét phan lap tir cao chiét
ethanol hoa loai I. textori ciing dugc thir nghiém hoat tinh chdng man ngira trén mo
hinh thir nghiém in vivo. Két qua cho thiy apigenin (1), apigenin 7-O-f-p-
glucopyranoside (2) va luteolin (26) 13 nhitng hoat chat chinh cho hoat tinh chong
man ngira cia dich chiét. T két qua nghién ctru ndy, hoa cia loai I. textori dugc sir

dung nhu mot thanh phan chéng man ngira trong cac bai thuéc Pong y [15].

OH o 1R=H
2R = pD-Glc OH O

e}
O O
e STANC
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 céc loai Impatiens,
nghién ctru vé hoat tinh e ché enzym a-glucosidase duoc thuc hién trén cac cin
chiét cta loai trong chi. Theo d6, dich chiét methanol, nuéc va ethyl acetate cta 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 [Cso = 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
ICso = 0.206 + 0.001 mg/mL [63]. Khong chi dich chiét, ma chat sach phan lap
dugc 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 thu 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. Mot s6 hoat tinh sinh hoc khdc
% Hoat tinh chong oxy héa
Dich chiét tong ethanol cling céc 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 chdng 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 1a 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 dugc tién hanh thir nghiém dénh gia hoat tinh khang khuan bang
phuong phap dia thach. i voi khudn 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 dwong véi
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chat chuan fluconazole [65]. Trong cong bd gan day nhat, dich chiét nudc, ethanol
va ethyl acetate ctia ré cay /. tinctoria dugc ching minh c6 tiém niang 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 1. 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) dugc chimg minh chdng lai khuan
Propionibacterium acnes v&i ndng do tc ché toi 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 mt 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 c6 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 nudc 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
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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
Hoang Thanh Son ciing cong sy tim thay tai Viét Nam [5]. L parvisepala duoc tim
thay trong khu rimg nguyén sinh nti da4 & Khu béo ton thién nhién Na Hang, tinh
Tuyén Quang, 1a mot loai md&i 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 ring 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 Bic 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 ludn an, nham nghién ciu vé cac hop chét co trong cdy va

khdo sat hoat tinh sinh hoc cua n6 dé lam co sé khoa hoc cho viéc st dung chung.
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Chuong 2. POI TUQONG VA PHUONG PHAP NGHIEN CUU
2.1. Poi twong nghién ciru
2.1.1. Nguyén li¢u

Trong khuon khd ctia luan an, nguyén liéu duoc sit dung cho qua trinh
nghién ctru 1 2 mau thyc vat:

% Mau 1: Toan cay loai Moc tai Sapa (Impatiens chapaensis Tard.) thu hai 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 1. parvisepala
[- A: 14; - B: hoa; - C: toan cay]
Tén khoa hoc cua ca hai loai dugce xac dinh boi PGS. TS. Vi Tién Chinh —
Bao tang Thién nhién Vi¢t Nam, VAST (Két qua giam dinh tén khoa hoc cia 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 Fas4, day 0.2 mm; hé dung mdi chay ban moéng duoc lay theo ty 1¢ thich
hgp cua 2 loai trong sb céc dung moi: n-hexane, CH>Cl,, EtOAc, acetone, MeOH da
dugc cat lai qua cdt Vigreux trude khi st dung; ban mong dugce 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);

- Sac 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 25-100um (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 I¢ 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 (hodc 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 thuc 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 méi MeOH. Dich nudc con lai dugce chiét 1an luot véi cac dung moi ¢
d6 phan cyc ting dan n-hexane, CHCl> 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 v61 cac hé dung moi thich hop.

2.2.2. Phwong phdp xdc dinh cdu triic

Céu trac hoa hoc ciia 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 trc ché enzym a-

glucosidase).

2.2.3.1. Hoat tinh khang viém
Hoat tinh khang viém dugc tién hanh thir nghi¢m tai vién Cong nghé sinh
hoc, VAST. Hoat tinh khang viém dugc danh gia theo phuong phép Griess dya trén
kha ning tc ché san sinh NO cua dong té bao RAW 264.7, sit dung NC-methyl- -
arginine acetate (--NMMA) lam chat d6i 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 phép nudi ciy té bao in vitro [69]

Dong té bao RAW264.7 duoc 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 am 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 [69]
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Té bao RAW 274.7 duoc dua vao dia 96 giéng & nong d6 2 x 105 tb/giéng va
nudi trong ti 4m & 37°C va 5% CO, trong 24h.

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

Té bao sau d6 duoc 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 i 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 ndng 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 sir dung nhu giéng tring (blank).

- Ham lugng nitrite ctia tng mau thi nghiém duogc x4c dinh nho vao duong
cong ham lrgng chuan NaNO; va dugc so sanh % v6i mau ching am (LPS).

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

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

— Phép thir duoc lip lai 3 1an dé dam bao tinh chinh xé4c. Gia tri ICso (ndng d9 trc
ché 50% sy san sinh NO) s& dugc xac dinh nho 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
tuong tu néng 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 co chét thir. Trén cung 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.
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- Sau 72 gio, 10uL MTT (ndng do cudi cung la 5 mg/mL) duoc cho vao mdi

giéng.

- Sau 4h, loai bo méi truong, tinh thé formazan duoc hoa tan bang 50 uL

(DMSO) 100%.
- Gia tri OD do 6 budc song 540 nm bang may quang phd.
- Luong té bao séng sot s& duoc tinh theo cong thirc:
% Té bao song s6t = [(ODenit s — ODdsi ching ting)/(ODpmso— ODai chiimg tréng)] * 100
2.2.3.2. Hoat tinh ha dwong huyét
Hoat tinh ha duong huyét duoc tién hanh thu nghiém tai vién Cong nghé sinh

hoc, VAST. Hoat tinh ha duong huyét dugc danh gid dya trén kha nang uc ché
enzym a-glucosidase, sir dung acarbose lam chat ddi chimg [70].

** Vat liu

Hoa chat: enzym Yeast o-glucosidase; p-nitrophenyl-a-p-glucopyranoside
(pNPG), 4-Nitrophenol (Sigma).

¢ Phuong phép

Hoat tinh ha dudng huyét ciia hoat chat nghién ctru duoc danh gia dva trén kha
nang tc ché enzym a-glucosidase theo phuong phéap ciia 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 pL 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.
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- Dung thi nghiém bang cach thém vao 80 uL NaCO30,2M va do OD & budc
song 405 nm bang may do ELISA Plate Reader (Biotek).
- Kha ning tc ché enzym a-glucosidase ctia mau thir duoc xac dinh theo cong

thuc sau:

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%) sé& 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 thyc vdt va tao cao chiét

Toan cdy (gom ré va phan trén mat dat) loai Moc 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 1dn) & nhiét 46 phong trong vong
48 gio. Dich chiét tong thu dugc sau ddy duoc 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 téng vo1 mot lugng nude vira da 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 ciia loai Mdc tai Sapa duoc tom luge 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

CAeng

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

Y

DbctchiOt Dbctnunc
n-hexane clnli

P . 6.ChiOph@rlip vii CH)Cl,,
QuayckEtlo'i dungm«i v 0.5Vt 41Cn

Y
C/Anrhexan Y v
14.6 ——
( 9) DbchchiOt Dbcmu—c
CHXCl, clnlti
——
QuaycEtlo'i dungmi 7.Chi0ph©r1ip vii nBuOH,
Y y 0.51Yx41Cn
CAICH.CL, v
(

17 _
9) Dbctchiot
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 chit 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 sir 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)
v Cho 10 ph©r®o'n(H1-H10)

Y L

PEH2 P@H5 P@H10
(1.29) (1.39) 21 9)
__
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)
_ \ \ Cho 5 ph©r®o'n(1-5)
ChEtIC13 ChEtIC16
(6 mg) (12 mg) P®&3
(215 mg)
CC, silica gel

CH,Cl,/MeOH (90:10)
Y

] Y
ChEtIC6 ChEtIC7
(24 mg) (5 mg)

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

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

Can chiét CH,Clz (1.7 g) dugc tién hanh tach chat trén sic ky cot voi chat hap
phu silica gel, hé¢ dung moi chay c6t CH2Cl.: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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C/AECH,Cl,
(1.79)
CC,silicagel

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

E

' | l
P®C6 P&C7
P®C5
(154 mg) (144 mg) (164 mg)
CC, silica gel CC, sephadex LH-20 CC, sephadex LH-20
CH,Cly/MeOH (95:15) MeOH MeOH

ChEtIC14 ChEtICH
(3mg) (2mg)

Y
ChEtIC2 ChEtICY
(4 mg) (10mg)

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

ChEtIC10
(4 mg)

% Phéan l4p chét tir cin chiét n-BuOH:

Can chiét n-BuOH (15.8 g) dugc tién hanh chay cot silica gel véi hé dung
moi CH2CL:MeOH (95:5 — 60:40) dé thu dugce 7 phan doan (B1-B7). Phan doan
B2 (157 mg) duoc tiép tuc lam 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 s dung sic ky cot silica gel
(CH2Cl12:MeOH, 80:20). Phan doan B6 (157 mg) dugc tach trén cdt silica gel voi hé
dung mbi 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 chat IC5 (2 mg) (Hinh 2.6).
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CAm-BuOH
(15.89)

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

Y \ / Y /
p®B2 p®B3 p®B5 p®B6 p®B7
(157mg) (105mg) (92mg) (157mg) 125mg)

CC, silica gel CC, sephadex LH-20|CC, silica gel gﬁ é'll"/:'\aﬂgng (80:20) El—C|’2308F()I\'}IadOe;)
CH,Clo/MeOH (80:20) ,Cly/Me 220 (Me
v MeOH CHZC'Z/ MeOH (80:20) Thu ®uoch p®(1 4) | Thu®uod p®

\
Hen 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 (0.0002%
khéi lugng miu kho), Re= 0.5 (n-hexane/EtOAc = 1/1), (-)-ESI-MS: m/z 271.8 [M-
HJ), cong thure phan tr Ci5sH1205 (M = 272.0);

Phé '"H NMR (500 MHz, CD;OD, 8y, ppm, J/Hz) va pho '3C NMR (125
MHz, CD3OD, dc, ppm) (Bang 3.1).

> Hop chét (S)-pinocembrin (IC2): dang tinh thé mau vang, 4 mg
(0.0004% khdi lwrong mau khd), R = 0.5 (n-hexane/EtOAc = 3/1), cong thirc phan
tor Ci5H1204 (M= 256.0);

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

> Hop chét kaempferol (IC3): dang bot mau vang, 5 mg (0.0005% khdi
luong mau kho), Rr = 0.45 (CH2Cl./MeOH = 95/5), cong thtrc phan tir CisHi0Os
(M= 286.0);

Phé '"H NMR (500 MHz, CD;OD, 8y, ppm, J/Hz) va pho '3C NMR (125
MHz, CD3OD, dc, ppm) (Bang 3.3).

[ §iOuchGb»ngbfn
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<> Hop chét quercetin (IC4): dang bot mau vang, 5 mg (0.0005% khoi
lugng mau khé), Re=0.35 (CH.Cl/MeOH = 95/5), cong thirc phan tir C1sHi007 (M
=302.0);

Phé '"H NMR (500 MHz, CD;OD, 8u, ppm, J/Hz) va pho '3C NMR (125
MHz, CD;0D, &c, ppm) (Bang 3.4)

> Hop chét (x)-3',5',5,7-tetrahydroxyflavanone (IC5): dang bot mau
vang, 2 mg (0.0002% khdi lugng mau kho), Rr= 0.40 (CH2Clo/MeOH = 95/5), cong
thirc phan tor C15sH1006 (M = 286.0);

Ph6 'H NMR (500 MHz, CDsOD, 8u, ppm, J/Hz) va pho *C NMR (125
MHz, CD;OD, dc, ppm) (Bang 3.5).

> Hop chét phlorizin (IC6): dang dau mau vang, 24 mg (0.0022% khoi
luong mau kho), Rr= 0.60 (EtOAc/MeOH = 4/1), cong thitc phan tir C21H24010 (M
=436.1);

Phé '"H NMR (500 MHz, CD;OD, 8y, ppm, J/Hz) va pho '3C NMR (125
MHz, CD;OD, dc, ppm) (Bang 3.6).

> Hop chét 2,4-dihydroxydihydrochalcone-6-O-f-p-glucopyranoside
(IC7): dang dau mau vang, 5 mg (0.0005% khéi lugng mau khd), Rr = 0.65
(CH2CI2/MeOH = 6/1), (-)-ESI-MS: m/z 418.9 [M-H], cong thirc phan tir C21H2409
(M =420.1);

Phé '"H NMR (500 MHz, CD;OD, 8y, ppm, J/Hz) va pho '3C NMR (125
MHz, CD;OD, &c, ppm) (Bang 3.7).

< Hop chat isoquercitrin (IC8): dang rin mau vang, 4 mg (0.0004% khoi

lugng mau kho), Rr= 0.50 (EtOAc/MeOH = 4/1), cong thitc phan tir Co1H20012 (M
=464.1);

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

% Hop chat methyl 4-hydroxybenzoate (IC9): dang rin mau tring, 10 mg
(0.0009% khéi lwong mau kho), R¢ = 0.35 (n-hexane/EtOAc = 3/1), cong thirc phan
tor CsHgOs (M = 152.2);

Ph6 '"H NMR (500 MHz, CDCls, &, ppm, J/Hz) va pho '*C NMR (125 MHz,
CDCls, oc, ppm) (Bang 3.9).
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% Hop chat methyl 2,4,6-trihydroxybenzoate (IC10): dang ran mau vang, 4
mg (0.0004% khéi lwong mau kho), Rr = 0.25 (n-hexane/EtOAc = 3/1), (+)-ESI-
MS: m/z: 222.7 [M+K]", cong thirc phan tir CsHzOs (M = 184.0);

Ph6 'H NMR (500 MHz, CDCls, &y, ppm, J/Hz) va phé °C NMR (125
MHz, CDCls, ¢, ppm) (Béing 3.10).

< Hop chit isotachioside (IC11): dang bdt mau tring, khoing 1.8 mg
(0.0002% khdi Iwong mau kho), Re= 0.55 (EtOAc/MeOH = 4/1), cong thirc phan tir
C13H 1505 (M = 302.0);

Ph6 'H NMR (500 MHz, CDsOD, 8u, ppm, J/Hz) va pho *C NMR (125
MHz, CDs0D, 8¢, ppm) (Bang 3.11).

% Hop chat uridine (IC12): dang bot mau trang, khoang 2.2 mg (0.0002% khdi
lugng 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 phd *C NMR (125
MHz, CD;0D, 8¢, ppm) (Bang 3.12).
< Hop chat spinasterol (IC13): dang bot mau tring, 6 mg (0.0006% khdi
lugng mau khé), Rr = 0.50 (n-hexane/EtOAc = 75/25), cong thirc phan tir C29HasO
(M = 412.3);
Ph6 'H NMR (500 MHz, CDCls, 8u, ppm, J/Hz) va pho 3C NMR (125 MHz,
CDCls, dc, ppm) (Bang 3.13).

% Hop chat isofraxidin (IC14): chét rin mau trang, 3 mg (0.0003% khdi luong
mau kho), Re = 0.50 (n-hexane/acetone = 2/1), (+)-ESI-MS: m/z 222.8 [M+H]",
cong thurc phan tir C11H1005 (M = 222.0);

Phé '"H NMR (500 MHz, CD;OD, &y, ppm, J/Hz) va phd 3C NMR (125
MHz, MeOD, 6c, ppm) (Bang 3.14).

< Hop chat (7R,8S)-yemuoside YM1 (IC15): dang bot mau tring, 18 mg
(0.0016% khdi lugng mau khd), Re = 0.60 (EtOAc/MeOH = 4/1), (—)-ESI-MS: m/z
505 [M-H], cong thirc phan tir CosH30011 (M = 506.1);

Phé '"H NMR (500 MHz, CD;OD, 8y, ppm, J/Hz) va pho '3C NMR (125
MHz, CD;0D, &c, ppm) (Bang 3.15).

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

(0.0011% khdi lugng mau kho), Ry = 0.25 (n-hexane/EtOAc = 4/1), [a]> =+ 135.8
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(¢ =0.1, MeOH), (-)-ESI-MS: m/z: 220.7 [M-H], cong thurc phan tir C13Hi1s03 (M =
222.0);

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

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

2.3.2.1. Quy trinh xir Iy mdu thyc vdt va tao cao chiét

Bang cach xir 1y tuong tw nhu trén, mau thuc vat 1. parvisepala duoc thai nhd
sau khi thu hai, sdy kho & nhiét d6 45°C dén khé thu duoc lugng mau (1.0 kg). Mau
kho dugc nghién nho va ngdm chiét véi MeOH:H,O (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 vira du dé tao dich dang
sét va chiét phan bé dich nuéc thu dugc 1an lugt véi cac loai dung moi co do phan
cuc tang dan (n-hexane, CH2Cl, 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
duéi diéu kién ap suét 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).



37

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

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

2. Lac dbcrehiOnuagiEylac

3. QuaycEtlo'i dungmei

y

CAeeng

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

Y

DbcfchiOt Dbctnunc
n-hexane clnli
6. ChiOph©riip vii CH,Cly,

QuaycEtlo'i dungmi

n-BuOH

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

Y Y 0.51Ytx 4ICn
C/Anrhexan Y v
12.6 ———
( 9) DbchchiOt Dbcmu-c
CHXCl, clnlti
——
QuaycEtlo'i dungmi 7.Chi0ph©r1ip vii nBuOH,
Y y 0.51Y 4ICn
C/ErCHZCIZ] Y
8.2 =
(8.29) DbchchiOt Dbcmu-c
cBnli

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 lén cdt silica gel (n-hexane:CH,Cly, 85:15) thu dugc 4 phan doan (pd 1-
4). Pd 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 cft 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 str 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:Clo, 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 \
PEH2 PEH3 PEH4 PEH5
(2.59) (1.99) (2.29) (2.59)
CC,silicagel CC,silicagel CC,silicagel CC,sephadexH-20
nHex/CHCI, (85:15) HexICH,Cl, nHex/EtOAC(90:10) MeOH
"Thu®uoo4 p®(1-4) (10-> 30% CH,Cly) \ "Thu®uoc5 p®(1-5)
(25(()@:1 ) Thu®uod3 p&(1-3) C?g:]:l;’; 0 p@®4
g 062 [ ] (520mg)
CCsilicagel (175mg) CC,silicagel
rHex/EtOAC(95:5) nHex/EtOAC(90:10)
Y CC,sephadexH-20 Thu®uod3 p&(1-3)
MeOH (5% CHyCly)

ChEtIP8
(7 mg)

Y

?V
pE2
(175mg)

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

ChEtIP9
(10mg)

< Phan lap chét tir can chiét n-BuOH:

Cin chiét n-BuOH (7.5 g) dugc cho 1én cot sic ky, chat hap phu la 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-O0, 1:1) thu dugc 7 mg chat IP6. Hop chat IP3 (5 mg) duoc 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 tor 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, sephadextH-20
MeOH
Thu®uodd ph©r®o'n(B1-B5)

\i Y

/ Y /
PEB1 PeB2 ) PeB3 PeB4 P@B5
(2.29) (259) (1.99) (129) (0.69)
|
CC,RP-18 CC, sephadext H-20 CC, sephadextH-20 CC, silicagel
MeOH:H 0 (1:1) MeOH MeOH EtOAc:MeOH (60:40) | CC, silica gel
'Thu ®uoc3 p&(1-3) Y Thu®uood p®(1-4) 'Thu ®uodcd p®(1-4) "Thu ®uoch p&(1-5) EtOAc:MeOH
80:20
PER (P& ) P&4 P&R oot p®
(250mg) (190mg) (190mg) (120mg) (1-4)
—
CC,sephadetH-20 | CC,RP-18 CC,silica gel E
MeOH MeOH:H 0 (1:1) EtOAC:MeOH (70:30) | oisPhadeti20 ¥
Y ] PEB
Y = ) Y (150mg)
ChEtIP6 ChEtIP3 ChEtIP2
- ] (7mg) 5m 8 CC, sephad
hEtIP1 | (ChEUIP7 (Gma) (Bmg) LH-20 (MeOH)

C
(5mg) (3mg) F"
ChEtIP4 | (ChEtIP11
(3mg) (3mg)

Hinh 2.9. So d6 phan 1ap chat tir can chiét n-BuOH cuia loai I parvisepala

2.3.2.3. Dz liéuphé cac chat sach phan lap duoc

“* Hop chat kaempferol-3-0-a-r-rhamnopyranosyl-(1—6)-f-p-
glucopyranoside (IP1): dang ran mau vang, 5 mg (0.0005% khdi lugng mau kho),
Rf = 0.35 (MeOH/H>O = 1/1, ban mong pha ddo RP-18), (-)-ESI-MS: m/z 593.0
[M-H]; (+)-ESI-MS: m/z 617.1 [M+Na]", cong thirc phan t&r C7H30015 (M =
594.0);

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

% Hop chat apigenin 7-O-p-p-glucopyranoside (IP2): dang rin mau vang, 8
mg (0.0008% khdi lwgng mau kho), Re = 0.5 (EtOAc/MeOH = 4/1), (—)-ESI-MS:
m/z 430.9 [M-H]", cong thirc phan tr C21H20010 (M =432.1);

Ph6 '"H NMR (500 MHz, DMSO-ds, 8u, ppm, J/Hz) va phd *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 (0.0004% khdi
lugng mau kho), Re = 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 tir C21H20012 (M = 464.1);

Ph6 'H NMR (600 MHz, CDsOD, 8y, ppm, J/Hz) va ph6 *C NMR (150
MHz, CDsOD, &c, ppm) (Bang 3.20).

% Hop chat phlorizin (IP4): dang dau mau vang, 3 mg (0.0003% khdi luong
mau kho), Rf = 0.6 (EtOAc/MeOH = 4/1), (-)-ESI-MS: m/z 435.0 [M-H], cong
thirc phan tr C21H24010 (M = 436.1);

Ph6 'H NMR (600 MHz, CDsOD, 8y, ppm, J/Hz) va phé *C NMR (150
MHz, CDsOD, &c, ppm) (Bang 3.21).

% Hop chét lupeol (IP5): dang ran mau trang, 10 mg (0.001% khéi lwong mau
kho), Rr = 0.40 (n-hexane/EtOAc = 85/15, (+)-ESI-MS: m/z 427.2 [M+H]", céng
thirc phan tor C30Hs00 (M = 426.3);

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

% Hop chat ginsenoside Rgl (IP6): dang ran khong mau, 7 mg (0.0007% khdi
lugng mau kho), R = 0.55 (EtOAc/MeOH = 7/3, HR-ESI-MS: m/z 835.4609 [M-
Cl]" (tinh toan 1y thuyét cho [C4H7O14Cl], 835.4616), cong thirc phan tir
C42H72014 (M = 800.5);

Ph6 'H NMR (600 MHz, pyridine-ds, 8u, ppm, J/Hz) va ph6 *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 la iparvisepala-1) (IP7): dang rdn mau trang, 3 mg (0.0003% khdi
lugng mau kho), Rr = 0.50 (EtOAc/MeOH = 6/4, HR-ESI-MS: m/z 1021.4789
[M+CI] (tinh toan 1y thuyét cho [CaeH7502Cl],, 1021.4780), cong thirc phan tir
C49H78020 (M = 986.5);

Ph6 '"H NMR (600 MHz, CD;OD, &, ppm, J/Hz) va pho *C NMR (150
MHz, CD;0D, &c, ppm) (Bang 3.25).

% Hop chit a-tocopherylquinone (IP8): dang dau méau vang, 7 mg (0.0007%
khéi lwong mau kho), R = 0.35 (n-hexane/EtOAc = 85/15), (—)-ESI-MS: m/z 445.0
[M — HJ, cong thurc 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, dc, ppm) (Bang 3.26).
< Hop chét phytol (IP9): dang dau mau vang, 10 mg (0.001% khéi lwong mau
kho), Rr = 0.45 (n-hexane/EtOAc = 85/15), (-)-ESI-MS: m/z 295.1 [M-H], cong
thirc phan tor C20H40O (M =296.3);
Ph6 'H NMR (600 MHz, CDCls, 8y, ppm, J/Hz) va pho *C NMR (150 MHz,
CDCls, éc, ppm) (Bang 3.27).
< Hop chat 1-[nonadeca-(9Z,12Z)-dienoyl]-sn-glycerol (IP10): dang dau
khong mau, 6 mg (0.0006% khdi lwong mau kho), Rr = 0.35 (n-hexane/acetone =
2/1), (-)-ESI-MS: m/z 367.1 [M-H];, cong thirc phan tr C22H4004 (M = 368.3);
Phé '"H NMR (600 MHz, CD;OD, &y, ppm, J/Hz) va pho *C NMR (150
MHz, CDsOD, &c, ppm) (Bang 3.28).
< Hop chét uracil (IP11): dang ran khong mau, 3 mg (0.0003% khéi luong
mau kho), Rr= 0.30 (CH.Cl/MeOH = 9/1), (+)-ESI-MS: m/z 112.6 [M+H]", cong
thire phan tr C4HaN>O2 (M = 112.0);
Ph6 'H NMR (600 MHz, CD;OD, &y, 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 thay, c6 tong sd 16 hop chat (IC1 — IC16)
duoc phan lap tir loai I chapaensis, gom tam flavonoid (IC1 — IC8), ba hop chét
monophenol (IC9 — IC11) va nim hop chat khac (IC12 — IC16). Céu triic cila cac
hop chét phan lap duoc x4c dinh dya trén két qua phéan tich ph6 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 1an 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 pho).
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 8¢ 44.0 (C-3). Phd 'H-NMR (Hinh 3.1) cho
hai tin hiéu proton doublet v6i hing 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) chting 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 ctia hé A2Bs.
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Hinh 3.2. Phd *C NMR (125 MHz, CD;0D) cila hop chét (S)-naringenin
(IC1)

Ngoai ra, phd CD (phu luc pho) ciia hgp chéat IC1 cho hiéu tmg Cotton gia tri
am tai budc song 289 nm ching minh cau hinh (S) tai carbon bat ddi C-2 khi so
sanh v&i tai liéu [71]. Dua trén két qua phén tich pho va két hop so sanh vai tai liéu
dd cong bd [72], hop chit IC1 dugc xac dinh 13 (S)-naringenin.

Bdng 3.1. Pho 'H- va *C-NMR ciia hop chét IC1 duoc so sanh v&i (S)-
naringenin

Hop chét IC1 (S)-naringenin [72]
C oH oc oH oc
(CDs0OD) (CDsOD (CDs0OD) (CD;0D
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2 [5.36(dd, J=3.0,13.0 Hz) |80.5, CH 536 (dd, J=3.0, |80.5, CH
17.0 Hz)
3 [3.13(dd,J=125,170 |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=2.0Hz) 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
§ _ 131.1,C - 131.1,C
276" | 7.33 (d, J=8.5 Hz) 129.0, (CHx 2) | 7.32(d,J=28.6 Hz) | 129.0, (CH x
2)
375" | 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)-Pinocembrin (IC2)

Hop chét IC2 duoc phan 1ap dudi dang ran mau vang voi cong thirc phan tir
duogc xac dinh 1a CisH1204 dya trén két qua phan tich dit liéu pho do duoc. Pho 'H-
va 3C- NMR (Hinh 3.3, 3.4) cia IC2 ciing cho ddu hiéu dic trung cia 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 &1 7.39 - 7.51ppm (H-2" — H-6') cua vong thom B.
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Hinh 3.3. Pho 'H NMR (500 MHz, CD3OD) ciia hop chat (S)- pinocembrin
(IC2)
LICC4-MeOD-Cl3CFPFD
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Hinh 3.4. Phé *C NMR (125 MHz, CD3OD) ctia hop chat (S)- pinocembrin
(IC2)

Bdng 3.2. Pho 'H- va BC-NMR ctia hop chat IC2 dugc so sanh véi (S)-
pinocembrin)

C 1C2 (S)-pinocembrin) [12]
(CDs;0D) (CDs0D)
ou dc on dc
2 1549(dd,J=13.0,3.0Hz) [80.5,CH |533(dd,J=12.8,3.7Hz) |80.4,CH
3 |3.11(dd,J=175,13.0Hz) | 442,CH, |298(dd,J=17.4,12.8 Hz) |44.1, CH;
2.80 (dd, J=17.5,3.0 Hz) 2.67 (dd, J=17.0, 3.7 Hz)
4 - 197.3,C - 197.3,C
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5 - 165.5,C - 165.4,C
6 |5.96(d,J=2.0 H) 96.2, CH 5.87 (d, J=1.8 Hz) 96.2, CH
7 - 168.5, C - 168.3,C
8 |592(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) (CHx2)
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 hiéu 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]. Tir 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 12 hop chat kha phd bién trong thanh phan
hoa hoc cia cac loai thyc vat va dugc danh gia 1a ngudn tiém ning trong hoat tinh

chdng oxy héa, khang viém, chdng ung thu va khang khuan [76].

Circular Qichraism {mdeg)

200 220 240 HEn Zan 0 320 240 A0 A0 A0
Wiyarvelaenagth (mmj)

Hinh 3.5. Pho CD ciia hop chét (S)-pinocembrin (IC2)
< Hop chat IC3:
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OH O
Kaempferol (IC3)

Cong thirc phéan tir cia 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
v61 mot cdp tin hi€u doublet proton thom tai ou 6.19 (d, J= 2.0 Hz, H-6) va 6.40 (d,
J =2.0 Hz, H-8) clia vong A; cdp tin hiéu proton vong thom thé kiéu A,B; tai &
8.10 (d, J=9.0 Hz, H-2"/6") va 6.93 (d, /= 9.0 Hz, H-3'/5") cua vong B.

LICB6A-MeOD-1H

T T T T T T T T T T T
10 2 8 rd =] 5 <4 3 2 1 =] -1
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Hinh 3.6. Phd 'H NMR (500 MHz, CD;0D) ctia hop 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 phén tich trén, hop chat IC3 dugc
xac dinh 14 4',5,7-trihydroxyflavonol (con goi la kaempferol) khi ddi chiéu dir liéu
phd véi tai liéu tham khao [77].
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LICB6A-MeOD-Cl1l3CPD
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Hinh 3.7. Phé *C NMR (125 MHz, CDsOD) ctia hop chat kaempferol (IC3)

Bang 3.3. Phé 'H- va '3C-NMR cuia hop chat IC3 duoc so sanh véi
kaempferol

Hop chat IC3 Kaempferol [77]
(CDs;0D) (CDs;0D)
C oH dc oH 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,/=2.0Hz) | 96.6, CH 6.28 (d, J=2.0 Hz) 99.2, CH
7 - 166.4, C 164.9, C
8 1640(d,J=2.0Hz) | 94.7, CH 6.52 (d, J=2.0 Hz) 94.4, CH
9 - 158.4, C - 157.7,C
10 - 1044, C - 104.1, C
5 - 123.8,C - 123.3,C
2'6' | 8.10 (d,J=9.0Hz) | 130.7,(CHx2) | 8.04 (dd,J=11.5,2.8 Hz) | 125.9, (CH
x2)
3'/5" 1693 (d,J=9.0Hz) | 1163, (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 chéat 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 I glandulifera, I
holstii, 1. sultani, 1. parviflora, 1. balsamina, I. nolitangere va I. textori [15, 24, 36,

68]. Nhiéu nghién ctiru di dugc thuc hién nham chimg minh hoat tinh chéng oxy
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hoa, khang khuan, chong ung thu, bao vé hé than kinh va bao vé gan ciia hop chat
kaempferol [78].
< Hop chét IC4:

OH O
Quercetin (IC4)

La hop chat dang bot mau vang va ciing dugc phan lap tir can n-BuOH cia
loai I. chapaensis nhu hop chat IC3. Chét IC4 duoc xac dinh ciing c6 cau tric cia
mot flavonol véi cong thirc phan tir 1a CisHi007 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
phé '"H-NMR c6 su xuat hién cua 3 proton thom tai éu 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 ph6 *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 s6 loai khac cua chi Impatiens nhu I balsamina, I parviflora, 1.
nolitangere, 1. textori va I glandulifera va dugc thir nghiém nhiéu hoat tinh sinh

hoc quan trong [15, 27, 30].
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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;OD) ciia hop chét quercetin (IC4)
Bang 3.4. Phd 'H- va BC-NMR cuia hop chat IC4 dugc so sanh vdi quercetin

T
o] PpmMm

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

2 - 147.7, C - 147.7, C
3 - 137.0, C - 135.7,C
4 - 177.2,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) 94.9, CH 6.40 (d, /=2.0 Hz) 94.5, CH
9 - 158.4, C - 156.1, C
10 - 103.9,C - 103.0, C
1’ - 1242, C - 121.9, C
2 7.74 (d, J=1.8 Hz) 115.9, CH 7.65 (d,J=2.1 Hz) 115.0, CH
3’ - 146.3, C - 145.0, C
4’ - 148.9, C - 145.8, C
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5!

6.90 (d, J= 8.5 Hz)

116.2, CH

6.85 (d, /= 8.4 Hz)

115.6, CH

6!

7.65 (dd, J=8.5, 1.8 Hz)

121.6, CH

7.50 (dd, J=8.4,2.1 Hz)

124.5, CH

< Hop chat IC5:

OH O
(*)-3',5",5,7-Tetrahydroxyflavanone (ICS5)

Hop chéat IC5 dugc phan 1ap dudi dang bot mau vang. Cong thirc phéan tir
duoc xac dinh 13 Ci1sH1006. So sanh phd 'H- va 3C- NMR ciia hop chét IC5 véi
IC1, ta théy ICS ciing cho céac diu 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 ou 6.81 (brs, H-2"), 6.94 (brs, H4') va 6.81 (brs, H-6") cuia vong thom B ching
minh vi tri thé tai 1', 3', 5'. Phén tich phé *C-NMR (Hinh 3.11) ctia IC5 cho 15 tin

hiéu carbon dic trung cua khung flavanone gém 1 carbon clia nhém carbonyl tai ¢
197.2 (C-4); 2 carbon cua vong pyran: dc 80.4 (C-2) va 44.1 (C-3); 5 carbon thom
dinh oxy: ¢ 165.5 (C-5), 170.4 (C-7), 164.8 (C-9), 146.5 (C-3") va 146.5 (C-5") va 6
carbon thom khac: 6¢ 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").

LICBEl1lO—MaOD—1H
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Hinh 3.10. Phé '"H NMR (500 MHz, CD;OD) ctia hp chét (+)-3',5',5,7-
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tetrahydroxyflavanone (ICS)
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Hinh 3.11. Phé *C NMR (125 MHz, CD;0D) ctia hgp chét (¥)-3',5',5,7-
tetrahydroxyflavanone (ICS)

Ngoai ra, phd CD (Hinh 3.12) cta hgp 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)

200 220 240 260 280 300 320 240 260 380 400
wYiiaseelaenath (mmd)

Hinh 3.12. Pho CD ciia hop chét (£)-3',5',5,7-tetrahydroxyflavanone (IC5)

Bdng 3.5. Pho 'H-, ®C-NMR ciia hop chat IC5 dugc so sanh véi ()-
3',5',5,7-tetrahydroxyflavanone

ICS (¥)-3',5',5,7-tetrahydroxyflavanone [79]
(CDs;0D) (CDs0D)
on | dc On
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2 [528(dd,J=13.0,3.0Hz) |80.4, CH 5.28 (dd, J= 12.6, 3.0 Hz)

3 [3.06(dd,J=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 - 170.4, C -

8 5.89 (d, J=2.0 Hz) 96.8, CH 5.89 (d, J=2.4 Hz)

9 - 164.8, C -

10 - 102.9, C -

I _ 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:

Su két hop phén tich phd 'H-, PC-NMR va HSQC (phu luc pho) cta hop
chat IC6 cho théy cac tin hi¢u dac trung ctia mdt dihydrochalcone khi c¢6 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 du 3.42 (m,
H»-8), va mot triplet tai 8u 2.89 (t, J = 7.5 Hz, H-9) cia mot nhom ethylene lién két
v6i nhom carbonyl -CH>CH>CO-. Ngoai ra, trong phé 'H-NMR (Hinh 3.13) con
cho 6 tin hiéu proton ctia don vi dudng S-p-glucopyranosyl, gom 1 proton anomer
tai du 5.07 (d, H-1") v6i hang sb tuong tac J 16n (J = 7.5 Hz) dic trung cia cau hinh
[; 4 nhém oxymethine tai ou 3.48 (m, H-2"), 3.52 (m, H-3"), 3.46 (m, H-4") va 3.50
(m, H-5"); va 1 nhém oxymethylene tai ou 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). Ph6 '*C-NMR (Hinh 3.14) cho 21 tin hiéu, gébm
15 carbon cta phan aglycon khung dihydrochalcon (8¢ 30.8 — 206.6) va 6 carbon
cta gdc duong glucopyranosyl (8¢ 62.4 — 102.0).
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Hinh 3.13. Phd 'H NMR (500 MHz, CD;0D) ctia hop chit phlorizin (IC6)

LICHl1 MeOD-Cl3CPD
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Hinh 3.14. Pho *C NMR (125 MHz, CD;OD) cua hop chét phlorizin (IC6)
Két qua phan tich pho 2 chiéu HMBC (Hinh 3.15) cho thdy phan duong gin

I

| | I

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]. Pay 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].
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Hinh 3.15. Phd HMBC ctia hop chét phlorizin (IC6)

Bdng 3.6. Pho 'H- va PC-NMR ctia hop chat IC6 duogc so sanh véi phlorizin

C ICe6 Phlorizin [80]
(CDs;0D) (CDs;0D)
on 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 - 162.2, C - 1622, 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» 3.41 (m) 46.9, CH,
9 2.89 (t, J=17.5 Hz) 30.8, CH» 2.85(t,J=17.6 Hz) 30.8, CH»
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,
x2) (CHx2)
3'/5' 7.08 (d, J=8.5 Hz) 130.3, (CH 7.01 (d, /= 8.4 Hz) 130.2,
x2) (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" 341 (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, CH
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[3.93(dd, J=2.0,12.0 Hz) | | 3.50(dd, J=5.1,11.9 Hz) |

< Hop chét ICT7:

2.4-Dihydroxydihydrochalcone-6- O-/f-D-glucoside (IC7)

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

cta loai I chapaensis 1a hop chat IC7. Cong thirc phan tir C21H2400 duoc xac dinh
dya trén phan tich pho 1D-, 2D-NMR va pho khéi (-)-ESI-MS: m/z 418.9 [M-H]
(phu luc phd). So sanh pho 'H- va *C-NMR (Hinh 3.16, 3.17, Bang 3.7) giita hop
chat IC7 véi IC6 cho thiy duy nhat sy khac biét trong vi tri thé ctia vong thom B

khi cho 5 tin hi€u proton trong khoang on7.26 — 7.16 (H-2' — 6').
LICH2A-MeOD-1H
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Hinh 3.16. Phd 'H NMR (500 MHz, CD;0D) ctia hop chét 2,4-
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dihydroxydihydrochalcone-6-O-f-p-glucopyranoside (IC7)
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LICHZ2A-MeOD-C1l3CPD

T T T T T T T T T T T T
220 200 180 160 140 120 100 80 &0 40 20 0 ppm

Hinh 3.17. Pho '3C NMR (125 MHz, CD3;0D) 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 f-p-glucopyranosyl ndi véi phan aglycon tai vi tri C-6 (8¢ 166.0 ppm) duogc
chiing minh qua tuong tac gitta proton H-1" (du 5.06) v6i carbon C-6 (6c 166.0)
trong phd HMBC (Hinh 3.18). Ngoai ra, cu triic ciia hop chat IC7 con duoc khang
dinh thém qua cac tuong tac HMBC khac nhu: gitra proton H-3 (u 5.98) v6i carbon
C-1 (8¢ 106.8), C-4 (6c 166.0) va C-5 (dc 95.6); gitra proton H-5 (6u 6.21) voi
carbon C-1 (&¢ 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) voi carbon C-7 (3¢ 206.6), C-1" (6c 143.1), C-2'/6" (dc 129.3) va C-3'/5" (dc
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-
6-0-p-b-glucopyranoside. Dihydrochalcone nay dugc phan 1ap 1an dau tién tir thyc
vét vao nam 1979 [82]. Theo khao sat tai liéu, hop chit IC7 dugc xac dinh 1a 1an
dau tién phan lap tir chi Impatiens va cho dén nay van chua c6 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 duogc so sanh v6i hop chat

ICé6
C 1C7 IC6
(CD;0D) (CD;0D)
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 - 1623, C - 165.9,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, CHz 2.89 (t,J=17.5 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)

R/
0‘0

Hop chét ICS:

Isoquercitrin (IC8)
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Hop chat IC8 dugc phan lap dang ran mau vang, dugc xac dinh co cAu trac
ctia mot flavonol glucoside voi cong thirc phan tir 1 Co1Hz0012 dua trén két qua
phan tich pho 1D, 2D-NMR. So sanh ph6 'H- va *C NMR (Hinh 3.19, 3.20) cla
hop chat 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 gém mot carbon anomer tai 6c 105.4 (C-1"), 4 nhém 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 f cua gbc duong glucopyranosyl duoc
xéac dinh dya trén hang sé twong tac J 16n (J = 8.0 Hz) cua proton anomer du 5.18
(d, /J=8.0 Hz, H-1").

LICB5—MeOD—-1H
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Hinh 3.19. Ph6é "H NMR (500 MHz, CDs;OD) ciia hop chét isoquercitrin
(IC8)
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LICB5-MeOD-Cl1l3CPD
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Hinh 3.20. Phé C NMR (125 MHz, CD;0D) 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 thy tuwong tic giita proton H-1" (8
5.18 ppm) véi carbon tai vi tri C-3 (8¢ 135.8 ppm) ching té don vi duong 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 dugc so sanh v&i tai liu cong bd trude day [83].

Isoquercitrin 12 hop chét 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 [126, 84]
Bdng 3.8. Phd 'H- va “C-NMR cia hop chit IC8 duoc so sanh véi

isoquercitrin
C IC8 Isoquercitrin [83]
(CDs;0D) (CD;0D)
oH 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, J=2.4 Hz) 94.8, CH
9 - 158.8, C - 158.5,C
10 - 105.6, C - 105.6, C
1' - 122.9, C - 122.9,C
2’ 7.86 (d, J=2.0 Hz) 117.8, CH 7.84 (d, J=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, J=8.4 Hz) 116.1,CH
6’ | 7.61(dd,J=85,2.0Hz) |123.0,CH | 7.59(dd,/=8.4,2.0Hz) |123.0,CH
1" 5.18 (d, J=8.0 Hz) 105.4, CH 5.16 (d, J=17.9 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;
4
OH

Methyl 4-hydroxybenzoate (IC9)
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Hop chat IC9 duoc phan 1ap ¢ dang rdn mau tring tir cao chiét CH2Cl,. Qua
phan tich pho 'H- va *C-NMR, hop chat IC9 duoc xac dinh 1a monophenol véi
cong thic phan tir CsHsOs. Pho '"H-NMR (Hinh 3.22) cho cdp tin hiéu doublet
doublet tai ou 7.96 (d, J = 8.5 Hz, H-2/6), 6.86 (d, J = 8.5 Hz, H-3/5) goi y vong
thom thé 1,4. Ngoai ra con quan sat dugc tin hiéu proton ciia nhém methoxy & 8y
3.89 (s). Pho 3C-NMR (Hinh 3.23) cho tin hiéu carbonyl ester tai dc 166.9 ppm.
Bén canh d6, nhom methoxy lién két v6i nhom carbonyl ma khong phai dinh vao
vong thom duoc khing dinh qua twong tac HMBC giita du 3.89 (OCH3) vdi 8¢
166.9 (CO) (Hinh 3.24). Cac két qua cho thay IC9 1a dan xuat clia methyl benzoate.
Pho '*C-NMR khang dinh lai vi tri thé para ctia vong thom khi cho 2 tin hiéu carbon
bac boén & 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 liéu cong bd, hop chat IC9 duoc xac dinh 1a methyl 4-hydroxybenzoate [85].
Methyl 4-hydroxybenzoate con dugc 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].

LICClL-CDCl1l2-1H
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Hinh 3.22. Phé "H NMR (500 MHz, CDCl;) ctia hgp chat methyl 4-
hydroxybenzoate (IC9)
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LICClL-CDCl1l32 - Cl1l3CPD
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Hinh 3.23. Phé *C NMR (125 MHz, CDCl;) ciia hop chat methyl 4-
hydroxybenzoate (IC9)
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Hinh 3.24. Phd HMBC ctia hop chat methyl 4-hydroxybenzoate (IC9)
Bdng 3.9. Pho 'H- va *C-NMR ciia hop chat IC9 dugc so sanh voi methyl 4-

hydroxybenzoate
C IC9 methyl 4-
(CDCl3) hydroxybenzoate [85]
(CDCh)
du dc oH
1 122.8,C

2/6 | 7.96(d,J=85Hz) | 131.9,(CHx2) | 7.96(d,J=8.7 Hz)

3/5 | 6.86(d,J=85Hz) |1152,(CHx2) | 6.86(d,J=8.7 Hz)
- 159.8, C -

COOMe - 166.9, C -
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| OMe | 3.89 (s) | 51.9, CH; 3.89 (s)
% Hop chat IC10:
COOCHS5
HO OH
2
4
OH

Methyl 2,4,6-trihydroxybenzoate (IC10)

Tuong tu hop chat IC9, hop chat IC10 ciing dugc xac dinh co cau tric cla
mdt monophenol véi cong thirc phan tir CsHsOs dwa trén phd khdi (+)-ESI-MS: m/z:
222.7 [M+K]" (Hinh 3.28). Ph6 'H-, *C-NMR (Hinh 3.25, 3.26) cia 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 dc 52.5 ppm
duoc xac dinh dua trén phé HSQC (Phu luc phé). Ngoai ra, nhom methyl ester con
dugc khang dinh qua twong tac giita Su 4.03 (OCH3) véi 8¢ 169.6 (CO) trong phd
HMBC (Hinh 3.27). Vi tri thé cta 3 nhém hydroxy trong phéan tir duoc 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 cua 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 ¢6 cong bd

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

LICC3-CcDCl3-1H

ers

7.262

COCH,

[

=

"
i

.
Ei

20-04

=l
Hinh 3.25. Phé "H NMR (500 MHz, CDCls) ctia hgp chéat methyl 2,4,6-
trihydroxybenzoate (1C10)
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LICC3-CDCl3-Cl3CPD
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Hinh 3.26. Pho '3C NMR (125 MHz, CDCls) ctia hop chat methyl 2.4.6-
trihydroxybenzoate (1C10)
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Hinh 3.27. Phd HMBC ctia hgp chat methyl 2,4,6-trihydroxybenzoate (IC10)
Bdng 3.10. Pho 'H- va *C-NMR ciia hop chat IC10 dugc so sanh véi methyl
2,4,6-trihydroxybenzoate

C IC10 methyl 2,4,6-
(CDCh) trihydroxybenzoate [87]
(CDCI; + DMSO)
OH dc OH dc
1 - 93.8, C - 92.3,C
2/6 - 163.5,C - 164.4,C
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35 [597(s)]959,(CHx2) | 595(s) ]953,(CHx2)
4 - * - 162.1,C
COOMe - 169.6, C - 169.3,C
OMe | 4.03 (s) | 52.5, CH; 402(s) |51.8, CHs
(*) khong phat hién tin hi¢u
Analysis Name: LICC3.d Instrument: LC-MSD-Trap-SL Print Date: 7/7/2020 2:52:54 PM
Method: Quang_2020.m Operator: 2195410AE0000514 Acq. Date: 7/7/2020 2:50:33 PM
Sample Name: LICC3
Analysis Info: Column Eclipse XDB-C18, 4.6 x150mm
|I'||:‘HD$5 +MS, 0.1Tmin #6|
180.7
7l 1208 2344
1069 _— 18R e e — 2427 2505
||||| H‘\‘H |=||.|| .“\Mull. ‘ | \H“ m“. |‘I [ ZETB“ “||.
0 120 140 160 180 200 23 240 260 280 miz
MSD Trap Report v 4 (A4-Opt2) Page 1of1 <t Agilent Technologies
Hinh 3.28. Pho (+)-ESI-MS cua hgp chat methyl 2,4,6-trihydroxybenzoate
(IC10)
< Hop chét IC11:
OH
4
2
OH 7 OCH3
&
Ho—\—2— O
HO 2

3

oH Isotachioside (IC11)

Hop chat IC11 duoc phan lap dudi dang hdn hop v6i hop chat IC12 ¢ dang
bot khong mau. Ty 1é giita 2 chat IC11 va IC12 duoc xac dinh 13 0.8:1 dua trén két
qua phan tich phd '"H-NMR. Pho 1D-NMR (Hinh 3.29, 3.30) cta hop chat IC11 cho
cac 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 nhoém thé methoxy (du 3.84, dc 56.6) va mot gbe 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. Pho HMBC cho thay
tuong tac giita proton Jou 4.72 (H-1') v6i carbon tai 8¢ 141.1 (C-1) chtimg minh gbc

duong thé tai vi trf C-1 cua vong thom; nhém methoxy dinh vao vi tri C-2 dugc thé
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hién qua tuong tac gitra ou 3.84 (s, OCHs) vo1 carbon oc 152.1 (C-2) (Hinh 3.31).
Vi tri lién két cia nhém methoxy vao C-2 ciia vong monophenol dugc khang dinh
lai 1an nita khi xudt hién twong tic HMBC giita 8u 6.49 (H-3) v6i carbon dc 107.7
(C-5), giita 81 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 mo hinh in vitro va in vivo déu cho két qua day trién vong [89].

LICB2-MeOD-1H
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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. Ph *C NMR (125 MHz, CD3OD) cua hdn hop hai chat
isotachioside (IC11) va uridine (IC12)

‘\
OH1 ? TOCH;
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HO ="3="2\"7
OH

Hinh 3.31. Tuong tic HMBC ctia hop chét isotachioside (IC11)
Bdng 3.11. Pho 'H- va C-NMR cua hop chat IC11 dugc so sanh véi

isotachioside
C IC11 Isotachioside [88]
(CD;0D) (CDs;0D)
ou dc OH dc
1 - 141.1,C - 139.9,C
2 - 152.1,C - 150.9, C
3 6.49 (d,J=3.0 Hz) 101.9, CH 6.50 (d, /=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

OCHjs 3.84 (s) 56.6, CHs 3.70 (s) 55.4, CH;
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:
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OH OH

Uridine (IC12)

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 16 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 thay 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 8y 3.88 (dd, J= 2.5, 12.0 Hz) va 3.76 (dd, J = 3.0, 12.0 Hz) lan
lugt tng v6i 8¢ 86.4 (C-4"), 71.3 (C-3"), 75.7 (C-2') va 62.3 (C-5') cua gbc 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 hiéu carbon ctia duong ribose trong khoang
62.3 - 90.8 ppm. Khung céu tric ciia IC12 con dugc khang dinh thém bai cac tuong
tac HMBC: gitra proton on 5.92 (H-1") v61 carbon ¢ 102.7 (C-5), 142.7 (C-6), va
75.7 (C-2"); gitra proton ou 8.01 (H-6) v6i carbon dc 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 gilra 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, mac 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)
Bdang 3.12. phd 'H- va *C-NMR ctia hop chat IC12 dugc so sanh v6i uridine
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C IC12 Uridine [90]
(CDs;0D) (CDs0OD)
on dc OH dc

1 - - - -
2 - 152.5,C - 152.6,C
3 - - - -
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, /=8.0 Hz) 142.7, CH 8.02 (d, /=8.3 Hz) 142.7, CH
I' 592 (d,J=4.5Hz) 90.8, CH 5.92 (d,J=4.5 Hz) 90.8, CH
2' | 420(dd,J=4.5,95Hz) |75.7,CH 4.20(dd, /=5.0,10.0Hz) |75.7,CH
3' | 417(dd,J=4.5,95Hz) | 71.3,CH 4.18 (dd, /=5.0,10.0Hz) |71.3,CH
4' 4.03 (m) 86.4, CH 4.00 (m) 86.4, CH
5' | 3.88(dd,J=2.5,12.0 Hz) | 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:
27

Spinasterol (IC13)
HO

Pho 'H- va '3C- NMR (Hinh 3.33, 3.34) cta chat IC13 cho cac tin hiéu ddc
trung ciia mot sterol v&i 29 tin hiéu carbon. Két hop v&i phd 2 chiéu HSQC (Phu
luc pho) ta nhan 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 cua
nbi doi dang dong phan trans & vi tri C-22 thé hién qua tin higu 8u 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)
duoc xac dinh thong qua sy dich chuyén vé truong thap cia proton tai du 5.15 (d, J
= 8.5 Hz, H-7). Céc sb 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
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steroid pho bién trong thuc vat va dugc dénh gia 1a hoat chét day trién vong véi

nhiéu hoat tinh sinh hoc nhu chéng oxy hoa va khang nam [93].
LICHB8-CDCl3-1H

b N

8 4 3 }i.c_uﬂl. o
B F EEEERENEEE
Hinh 3.33. Phé 'H NMR (500 MHz, CDCls) ciia hop chét spinasterol
(IC13)

LICHEBE-CDCl32-C1l3CPD
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Hinh 3.34. Ph6 *C NMR (125 MHz, CDCls) clia hop chét spinasterol
(IC13)

Bang 3.13. Phd 'H- va 3C-NMR cuaa hop chat IC13 duoc so sanh voi

spinasterol

| c | IC13 | Spinasterol [92] |
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(CDCly) (CDCl;)

on oc OH dc
1 - 37.2, CH, - 37.3, CH,
2 - 31.5, CH> - 31.6, CH>
3 3.59 (m) 71.1,CH | 3.61-3.58 [71.2,CH
4 - 38.0, CHz - 38.1, CH>
5 - 40.3, CH - 40.4, CH
6 - 29.7, CH, - 29.8, CHy
7 5.15(dd,J=6.5,40Hz) [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, CH,
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; 1.02  [21.6,CH;
22 [ 5.18(dd,J=7.5,15.0Hz) | 129.5, CH 517 |129.6,CH
23 [ 5.03(dd,J=8.5,15.0 Hz) | 138.2, CH 502 |1384,CH
24 - 51.3,CH - 51.4, CH
25 - 31.9,CH - 32.0, CH
26 0.85 (d, /= 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, CHy - 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_ 8K.g 0.0

11
o0 4/

Isofraxidin (14)

Hop chat IC14 dugc phéan lap dudi dang chat rdn mau tring, cong thirc phan

tir duge xac dinh 1a Ci1H;00s thong qua viéc phén tich pho 1D-, 2D-NMR va phd
(+)-ESI-MS: m/z 222.8 [M+H]" (phu luc pho). Két hop phan tich dir liéu pho 'H-,
BC-NMR va HSQC cho thay IC14 c6 ciu triic ctia 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
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proton cua di vong pyron tai ou 6.25 (d, J= 9.5 Hz, H-3), 7.87 (d, J = 9.5 Hz H-4).
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),

LTICCS -MeOD-1H

— e~ o

—4.83

| | L AlL
T T

T
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Hinh 3.35. Phd 'H NMR (500 MHz, CD;0D) ctia hop chét isofraxidin
(IC14)

3 2 1 o PpRm

3M:P-
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Vi tri thé ctia 2 nhém methoxy duoc xac dinh tai C-6 va C-8 thong qua tuong
tac HMBC tuong tng gifra proton du 3.93 (s, H-11) v&i carbon d¢ 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 14 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 da c6 nhiéu cong bd chimg minh cac 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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Hinh 3.36. Pho *C NMR (125 MHz, CD;0D) cila hop chat isofraxidin
(IC14)

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 BC-NMR cua hop chit IC14 dugc so sanh véi

1sofraxidin
C IC14 Isofraxidin [94]
(CD30D) (CD30D)
OH dc OH 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 17.87(d,J=9.5Hz) 146.5, CH 7.84(d,J=9.6 Hz) | 146.7, CH
5 | 6.94 (brs) 105.2, CH 6.90 (s) 105.2, CH
6 - 136.3, C - 136.3, C
7 - 1457, C - 1449, C
8 - 1475, C - 1477, C
9 - 1447, C - 146.2, C
10 - 112.2,C - 112.1,C
11 ]3.93(s) 56.9, CH; 3.90 (s) 57.0, C
12 | 3.98 (s) 61.7, CH; 3.94 (s) 61.8
% Hop chat IC15:

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

Hop chat IC15 dugc phéan 1ap ¢ dang bt mau tring voi cong thirc phan tir
1a CosH30011 dua trén két qua phén tich phd 1D-, 2D-NMR va pho khdi (—)-ESI-
MS: m/z 505 [M-H] (Phu luc pho). Pho 'H-, 3*C-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) véi 2 tin hiéu proton tai on 7.17 (d, J = 1.5 Hz, H-
2", 7.05 (brs, H-6") ciia vong thom nhén benzofuran, va 3 proton tai ou 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 nhdm methine tai én 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), dc 64.7 (C-9), 1 nhém 3-hydroxyprop-1-
ene voi cac tin hiéu ou 6.53 (d, J=16.0 Hz, H-7'), 6.24 (dt, J = 16.0, 6.0 Hz, H-8'),
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4.19 (dd, J = 1.5, 6.0 Hz, H-9"), va 1 gbc duong S-D-glucopyranosyl véi 6 tin hiéu
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 on4.99 (d, J=7.5
Hz, H-1").

Vi tri lién két cua cdc nhom thé voi nhan dihydrobenzofuran duwgc chimng
minh qua phd HMBC (Hinh 3.39). Theo d6, tuong 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 (dun 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 véi gia tri 4m nhan dugc tir phé CD
tai 275 nm cta hop chat (75,8R)-yemuoside YM1 di dugc cong b trong tai lidu
[97]. Pay 1a lan dau tién (7R,8S)-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.

Circular Dichroism {mdeg)

200 220 240 260 280 300 370 340 360 360 40
Vwavelength (nm)
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Hinh 3.40. Pho CD cua hop chat (7R,8S)-yemuoside YM1 (IC15)
Bdng 3.15. Pho 'H- va C-NMR cua hop chit IC15 dugc so sanh véi
(7S,8R)-yemuoside YM1

Hop chat IC15 (7S,8R)-yemuoside YM1 [97]
(CD;0D) (CD;0D)
C on dc ou dc
1 - 134.1, C - 134.1,C
2 1696 (d, J=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 - 1479, C
5 16.78 (d, J=8.0 Hz) 116.5,CH | 6.79 (d, J=8.0 Hz) 116.4, CH
6 1685(dd,J=8.0,2.0Hz) |120.1,CH |6.86(dd,/=8.0,2.0Hz) |120.1,CH
7 |5.55(d, J=6.5Hz) 89.7, CH |5.55(d, J=6.0 Hz) 89.8, CH
8 [3.52(dd,J=55,115Hz) | 54.9,CH |3.44(dd, J=6.0,12.0 Hz) | 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, CH;
I - 131.1, C - 131.1,C
2" |7.17(d,J=1.5Hz) 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' 16.53(d, J=16.0 Hz) 132.8, CH | 6.53 (d, J=16.0 Hz) 132.8, CH
8 |6.24(dt,J=16.0,6.0Hz) |128.0,CH | 6.23 (dt,J=16.0,6.0 Hz) |127.9,CH
9" |4.19(dd,J=1.5,55Hz) |63.8,CH, |4.18(dd,J=15,58Hz) |63.8, CH,
1" |4.99(d, J=7.5Hz) 103.0, CH | 5.04 (d, J=7.5 Hz) 102.9, CH
2" |3.46 (m) 75.0, CH - 74.9, CH
3" | 3.43 (m) 78.2, CH - 78.2, CH
4" [3.41 (m) 714, CH - 71.3, CH
5" | 3.45 (m) 77.8, CH - 77.8, CH
6" |3.89 (m) 62.6, CHa - 62.4, CH,
3.68 (m)
% Hop chat IC16:

11 12

ﬁjfvgj\

~ 10
‘OH8
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4

o

13

Dehydrovomifoliol (IC16)

Puogc phan lap dudi dang dau khong mau, hop chat IC16 duoc xac dinh co
cong thirc phan tir 1a Ci3Hi5O03 dua trén viée phén tich phd NMR va pho khéi (—)-
ESI-MS: m/z 220.7 [M-H] (phu luc pho). Phd 1D- va 2D-NMR cho thay hop chét
IC16 c6 cau trac ciia mot dan xuat megastigman. Pho "H-NMR (Hinh 3.41) ctia hop
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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 hi¢u methylene
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 cia 1 carbon bac 3 lién két v6i nhom hydroxy tai 8c 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 phé I1D-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-CDCl1l3-1H
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Hinh 3.41. Pho '"H NMR (500 MHz, CDCls) ctia hop chét (S)-
dehydrovomifoliol (IC16)



79

LICHSA-CDCl32-Cl32CPD
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Hinh 3.42. Phd *C NMR (125 MHz, CDCl;) cua hop chat (S)-
7 ‘ dehydrovomifoliol (IC16)
Pho 2D-NMR gom HSQC va HMBC (phu luc phd) dugc phan tich thém

nham khang dinh c4u triic cling nhu vi tri ctia cic nhom chirc trong hop chét IC16.
Quan sat ph6 HMBC (Hinh 3.43) nhén thay, twong tac giita 2 methyl proton tai &u
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 tuong tac vé6i 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 thdong qua tuong tac gifra proton tai on 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 thay twong tac giita proton dn 6.83 (H-7), 6.47 (H-8) va 2.30 (H-10) véi tin hiéu
carbon ciia nhom ketone tai dc 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 pho NMR va do quay cuc [a]? =
135.8 (¢ = 0.1, MeOH) v&i hop chit cong bé trong tai liéu [98], hop chat IC16 dugc
xac dinh 1a (S)-dehydrovomifoliol. Theo khao sat tai liéu, hop chat (S)-

dehydrovomifoliol dugc x4c dinh 1an dau tim thay trong chi Impatiens va chi duy
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nhat mot cong bd vé hoat tinh sinh hoc ctia né 1a kha niang lam giam tinh trang gan
nhiém ma [99].

Bdng 3.16. Pho 'H- va *C-NMR cuia hop chat IC16 duoc so sanh véi (S)-

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

C oH dc oH dc

1 - 41.6,C - 414 C

2 1250(d,J=17.0Hz) |49.6,CH, 249 (d,J=17.1 Hz) 49.6, CH>

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=15.0Hz) |145.0,CH | 6.84 (d,J=15.7 Hz) 145.1, CH
8 [647(d,J=150Hz) |1304,CH |6.47(d,J=15.7Hz) 130.4, CH
9 - 197.3,C - 1974, C
10 |2.30 (s) 28.4, CHs 2.30 (s) 28.2, CHs
11 | 1.11 (s) 23.0, CHs 1.11 (s) 22.9, CHs
12 1 1.03 (s) 244, CH; 1.03 (s) 24.3, CH;
13 [ 1.89 (s) 18.7, CH3 1.89 (d,J=1.5 Hz) 18.6, CH3

Téng két lai, 16 hop chat (IC1-IC16) phan 1ap tir loai I chapaensis va duoc
chimg minh vé mit cau triic dya trén két qua phan tich dir liéu pho. Céu trac hoa
hoc cuia 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 Moc tai Sapa (I chapaensis)

ST Chit Cau tric Tén goi Tinh
T | (Kyhiéu) moi
1 IC1 @"/OH (S)-naringenin Lan dau
N 18 a
(LICC2) HOS 9O tlAen phan
=104 lap trong




I1C2 @" (S)-pinocembrin -
\
(LICC4) HO 9O
sT 10714
OH (o]
IC3 kaempferol -
(LICB6a)
IC4 quercetin -
(LICB7)
IC5 (£)-3'.5',5,7- Lan dau
(LICB10) tetrahydroxyflava | tién phan
none lap trong
chi
ICé6 phlorizin Lan dau
(LICH1) tién phan
lap trong
chi
IC7 2,4-dihydroxy Lan dau
(LICH2a) dihydrochalcone- | tién phan
6-O-f-b- lap trong
glucopyranoside chi
IC8 isoquercitrin -
(LICBS)
ICY FOOCHs methyl 4- -
(LICC1) 2 hydroxybenzoate




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 Lan dau
(LICB2) tién phan
OH 7 : OCHs lap trong
. ° o) chi
HO — O,
HO—=> OH1
12 IC12 i uridine Lan dau
(LICB2) N tién phan
Ho__ N7 o lap trong
" © } chi
3IOH OH
13 IC13 spinasterol -
(LICHS)
14 IC14 o isofraxidin -
(LICCS) Ho 8l o o _o
2
" ~o-6~FA0o &
15 IC15 (7R.85)- Lan dau
(LICBI) yemuoside YM1 | ti€n phén
lap trong
chi
16 IC16 DL o (S)- Lan dau
(LICH9A) o~ N0 dehydrovomifoli | tién phin
o ol lap trong
°oow chi

3.2. Phén tich, xac dinh ciu tric cic chat phan lap tir loai Béng nuwéc dai hoa

nhé (L. parvisepala)
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Cung véi loai Méc tai Sa pa (Impatiens chapaensis), loai Bong nude dai hoa
nho (Impatiens parvisepala) dugc lya chon nghién ctru vé thanh phan hoa hoc va
hoat tinh sinh hoc trong khuon kho luan 4n. Phén tich thanh phan héa hoc cua loai
nay xac dinh dugc 11 hop chat (IP1 — IP11), gdm bén flavonoid: kaempferol-3-O-
o-.-thamnopyranosyl-(1—6)-#-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 chat khac:
o-tocopherylquinone (IP8), phytol (IP9), 1-[nonadeca-(9Z,12Z)-dienoyl]-sn-
glycerol (IP10) va uracil (IP11). Trong d6, saponin IP7 dugc xac dinh 1a chat méi
va 6 hop chat (IP2, IPS, IP6 va IP8 — IP10) lan dau tién phan 13p tir chi Impatiens.
3.2.1. Cic hop chit flavonoid

4 flavonoid phan lap dugc tr loai I parvisepala dugc chia thanh 2 phéan
nhom, gém 3 flavone: kaempferol-3-O-a-L-thamnopyranosyl-(1—6)-f-p-
glucopyranoside (IP1), apigenin 7-O-f-p-glucopyranoside (IP2) va isoquercitrin
(IP3); va 1 dihydrochalcon: phlorizin (IP4). Diéu dang cha y 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 dugc 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 cu tric
ctia mot flavonoid glycoside. Pho 'H-NMR cho 2 tin hiéu singlet & ving truong
thap tai 8u 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, & vung truong thép con co 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
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thom B thé tai vi tri 1, 4. Trong phd '3C NMR ngoai cac tin hiéu cia ving dudng
thi phan aglycon ctia IP1 cho 15 tin hiéu carbon, gdm 1 nhom carbonyl tai ¢ 179.2
(C-4); 2 carbon cua vong pyran tai dc 158.7 (C-2) va 135.5 (C-3); 4 carbon thom
lién két voi oxy tai 8¢ 162.9 (C-5), 168.1 (C-7), 159.2 (C-9), va 161.5 (C-4"); 2
carbon thom khong lién két véi oxy & dc 105.1 (C-10), va 122.8 (C-1'); 6 nhom
methine tai 6c 100.7 (C-6), 95.4 (C-8), 132.3 (C-2'6"), va 116.2 (C-3'/5"). Do do,
phan aglycon ctua IP1 c¢o chu triic cia 5,7,4-trihydroxyflavonol (con goi la
kaempferol). Phan duong cta IP1 thé hién trong phd 'H-, va '>*C-NMR qua 2 tin
hi¢u anomer proton: éu 5.11 (d, J = 7.2 Hz, H-1"), va 4.54 (s, H-1") Gtng vé&i 2 tin
hi¢u carbon tai oc 104.8 (C-1"), va 102.4 (C-1"); mdt nhom methyl: 6u 1.15 (d, J =
6.6 Hz, H-6") ting v6i 6c 17.9 (C-6"); mdt nhém oxymethylene tai on 3.82 (d, J =
9.6 Hz, H-6"a), va 3.55 (dd, J = 3.0, 9.0 Hz, H-6"b) ung vd&i dc 68.6 (C-6"); cung
v61 8 nhdm methine trong khoang 6n 3.26-3.66 ppm Ung vé1 carbon trong khodng
8¢ 68.6 - 78.2 ppm. Dit liéu phd phan tich duoc cho thdy phan dudng cua IP1 co 1
don vi glucose va 1 don vi rhamnose lién két v6i nhau. Tin hiéu doublet cua proton
anomer oy 5.11 x4c nhan c4u hinh f§ ciia dudng f-p-glucopyranose, trong khi, tin
hiéu singlet proton anomer &u 4.54 x4c nhan cdu hinh o cia dudng o-r-
rhamnopyranose.

Vi tri lién két gira hai don vi dudng va gitta phan duong véi phan aglycon
trong hop chat IP1 dugc chimg minh qua cac twvong tic HMBC (Hinh 3.44). Theo
d6, twong tac giira 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 tc 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).
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Hinh 3.44. Tuong tic HMBC ctia 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 lieu tham khdao, 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 chét kaempferol-3-O-rutinoside dugc tim thay nhiéu trong
thanh phan héa hoc cia cdy thao dugc va duge 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. Phd 'H- va C-NMR cia hop chat IP1 duoc so sanh véi

kaempferol- 3-O-rutinoside

STT Hop chat IP1 kaempferol- 3-O-rutinoside [100]
(CDs;0D) (CDs0D
C oH dc oH dc
2 - 158.7, C - 158.7, C
3 - 135.5,C - 135.7,C
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
1' 122.8, C 123.0,C

2'/6' 8.08 (d, /J=7.0 Hz) 132.3, CHx2 8.06 (d,/=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
3.4 Hz)
3" - 72.3,CH - 72.5, CH

4" - 73.9, CH - 74.1, CH
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s 69.7, CH 70.0, CH

6" | 1.15(d,J=55Hz) |179,CHs 1.12(d,J=6.1 Hz) |18.1, CHs

% Hop chat IP2:

OH O

Apigenin 7-O-A-D-glucopyranoside (IP2)

Hop chat IP2 ciing duogc phan lap ¢ dang ran mau vang tr cao chiét n-
BuOH. Coéng thirc phan tir ciia IP2 dugc dy doédn 1a C21H20010 (M =432.1) dya trén
pic ion gia phan tir dat duoc tir phd khdi (—)-ESI-MS: m/z 430.9 [M-H] (Phu luc
pho) 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 phd
"H-NMR cua IP2 (Hinh 3.45), vong thom A va B cho 4 tin hiéu tai du 6.44 (d, J =
1.5 Hz, H-6), 6.82 (d, /= 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 su xuét hién tin hiéu
proton ciia nhém methine tai du 6.85 (s, H-3). Su két hop giita phd *C-NMR (Hinh
3.46) va HSQC (Phu luc pho) khang dinh cau tric phan aglycon cta IP2 véi 7
nhom methine tai d¢ 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 ciu triic 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. C4u hinh g cua don vi dudng glucose duoc 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 liéu, 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 ctru nao dugc thyc hién nham khao sat hoat tinh khang viém va ha duong

huyét cta 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 *C NMR (125 MHz, DMSO-ds) cia hop chat apigenin-7-O-
fS-p-glucopyranoside (IP2)
Bang 3.19. Phd 'H- va “C-NMR cia hop chit IP2 dugc so sanh voi
apigenin-7-O-f-p-glucopyranoside

Hop chat TP2 apigenin-7-O-p-b-glucopyranoside
(DMSO-ds) [102]
(DMSO-ds)
C dn dc oH dc
2 - 162.9, C - 163.4, C
3 6.85 (s) 103.0, CH 6.87 (s) 103.5, CH
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4 _ 181.9, C - 182.5,C

5 - 156.9, C - 157.4,C

6 | 644(d,J=15Hz) |99.9,CH 643 (d,J=22Hz) | 100.3, CH

7 - 164.2, C - 164.7, C

8 | 682(d,J=1.5Hz) |94.8,CH 6.82(d,J=22Hz) |95.3,CH

9 - 161.3,C - 161.9, C

10 - 105.3, C - 105.8, C

I _ 120.9, C _ 121.4,C
276" | 795(d,J=8.5Hz) | 1285 CHx2 | 795(d,J=89Hz) |129.1, CHx2
375" | 6.94(d,J=85Hz) |1160,CHx2 | 693(d,J=89Hz) | 1165, CHx2

4 _ 161.1, C - 161.6, C

1" | 527(d,J=75Hz) |99.5, CH 544 (d,J=74Hz) | 99.9,CH

2" [373(d,J=110Hz) | 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,

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-, BC-NMR (Phu 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

isoquercitrin (IC8)

C Hop chét isoquercitrin (IC8) 1P3
(CD;0D) (CD;OD)
OH 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, /=24 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
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9 - 1588, 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 - 1458, C
4 - 150.0, C - 1499, 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=8.4,2.4Hz) |123.0,CH
1" 5.18 (d, J=8.0 Hz) 105.4, CH 5.18 (d,J=7.8 Hz) 105.4, CH
2" | 3.84(dd,J=9.0,80Hz) |732,CH | 3.84(dd,/=7.8,9.6Hz) |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,/=9.6,53,25 |772,CH | 3.49(ddd,J=06,6.0, |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)
% 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 dudi dén UV
budc song 254 nm, phun thudc thir H2SO4/vanillin cho vét mau vang. Cong thirc
phan tir C21H24010 ciia IP4 dugc khang dinh thém dya trén két qua so sanh pho 'H-,
BC-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
phlorizin (IC6)

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 1598 (d,J=2.0Hz) 98.4, CH 5.92 (d,J=2.4Hz) | 99.0, CH
4 - 162.2,C - 162.4, C
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5 [6.20 (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, CH, 3.40 (m) 46.8, CHa
9 |2.89(t,J=7.5Hz) 30.8, CHa 2.89 (m) 31.0, CH,
I - 133.9,C - 134.0, C
276" | 6.71 (dd, J = 8.5 Hz) 116.1,CHx2 | 6.71(d, J=84 Hz) | 116.1, CHx 2
3'/5' | 7.08 (dd, J = 8.5 Hz) 130.3,CHx2 | 7.09 (d, J=8.4 Hz) | 1304, CHx 2
4 - 156.3, C - 156.4, C
1" |5.07(d,J=7.5 Hz) 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" [3.52 (m) 78.5, CH 3.38-3.50 (m) | 78.5, CH
4" |3.46 (m) 71.1, CH 3.38-3.50(m) | 7L.1,CH
5" [3.50 (m) 78.4, CH 3.38-3.50 (m) | 784, CH
6" |3.75(dd, J=5.5, 12.0 Hz) | 62.4, CH, 3.75(dd, J=54, |624,CH,
3.93 (dd, J=2.0, 12.0 Hz) 12.0 Hz)
3.92 (dd, J=2.4,
12.0 Hz)

3.2.2. Cdc hop chit triterpenoid

Display Report - Selected Window Selected Analysis

Instrument: LC-MSD-Trap-5L

Print Date: S/12/2002 3:04:14 PM

Method: Oporator: 21954 10AE000051 4 Acg. Date: 5122022 30114 PM
Samphe Mame: H-Anh [PET
Anabysis Info:
...... VE U a0 8
435.0 [M-H]
a
MSD Trap Report v 4 (A4-Opt2) Page 1of1 ]

Hinh 3.47. Pho (—)-ESI-MS ciia hop chat phlorizin (IP4)

Triterpenoid phéan 1ap tir lodi I. parvisepala duge tim thdy & ca dang aglycon

(hop chat IP5) va dang glycoside hay con goi 1a saponin (hop chat IP6 va IP7).

% Hop chat IP5:
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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 phod (+)-ESI-MS: m/z
427.2 [M+H]" (Hinh 3.51) va két qua phan tich, so sanh pho NMR véi tai liéu cong
bd (Bang 3.22). Tir cac tin hiéu quan st duoc trong phd 'H- va *C-NMR, cho thiy
IP5 c6 khung ciu tric ctia mot lupane triterpene. Pho '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 thiy su ton tai ciia mot ndi doi tai C-29. Ngoai ra, trong phé 'H-NMR con cho
mot nhém oxymethine tai ou 3.15 (dd, J = 6.0, 13.8 Hz, H-3) cung nhiéu nhém
methine va methylene khac trong ving trudng cao khoang 1.02 — 1.97 ppm. Phd
BC-NMR (Hinh 3.49) cho 1 nhém hydroxymethine tai 5c 79.7 (C-3), 1 nbi doi dang
>C=CHpa tai 6c 152.0 (C-20) va 110.1 (C-29), va 6 nhom methyl trong khoing 6c
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 pho) gitra 8u 3.14 (H-3) vdi 40.8 (C-1),
56.9 (C-5); gitra 0u 0.78 (H-23) v61 79.7 (C-3), 39.9 (C-4); gitra ou 0.97 (H-24) voi
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);
gitra ou 1.09 (H-26) vo1 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 0u 0.85 (H-28) v61 36.7 (C-16), 44.1 (C-17), 41.1 (C-
22); gitta ou 4.71 (H-29) v61 48.5 (C-19); va gitra ou 1.69 (H-30) vé1 48.5 (C-19),
152.0 (C-20) (Hinh 3.50). Tir dir liéu phd phan tich dugc, két hop so sanh véi 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 ciru rat nhiéu vé hoat tinh sinh hoc, day 1a lan dau tién lupeol dugc tim thay

trong chi Impatiens [106].
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Hinh 3.48. Phd "H NMR (500 MHz, CD;0D) ciia hop chat lupeol (IP5)
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Hinh 3.49. Ph6 3C NMR (125 MHz, CD;0D) cta hop chit lupeol (IP5)
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Hinh 3.50. Tuong tic HMBC cua hop chat lupeol (IP5)
Bdng 3.22. Pho "H-NMR ctia hop chat IP5 duoc so sanh véi lupeol

STT Hop chat IP5 lupeol [105]
(CD;0D) (CDs0D)
C OH dc OH dc
1 | 1.71 (m) 40.8,CH, | 1.65 (m) 38.7, CH,
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 3.20 (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 | 1.47 (m) 355,CH, | 1.42 (m) 34.3, CH,
1.45 (m) 1.32 (m)
8 - 42.1,C - 40.8, C
9 |1.32 (m) 51.9, CH 1.29 (m) 50.4, CH
- 38.0, C - 37.1,C
1.43 (m) 22.1,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) 39.5, CH 1.68 (m) 38.1, CH
14 - 44.0, C - 42.8,C
15 | 1.74 (m) 28.6,CH, | 1.68 (m) 27.4, CH,
1.04 (m) 1.00 (m)
16 | 1.50 (m) 36.7,CH, | 1.48 (m) 35.6, CH,
1.41 (m) 1.37 (m)
17 - 44.1,C - 429, C
18 | 1.42 (m) 49.5, CH 1.37 (m) 48.3, CH
19 |2.42 (m) 48.5, CH 238 (ddd, J = 5.6, |47.9,CH
11.0, 11.0 Hz)
20 - 152.0,C - 1509, C
21 | 1.96 (m) 31.0,CH, | 1.92 (m) 29.8, CH,
1.37 (m) 1.37 (m)
22 | 1.40 (m) 41.1,CH, | 1.37 (m) 39.9, CH,
1.23 (m) 1.19 (m)
23 [0.78 (5) 16.1,CH; [ 0.76 (s) 154, CH,
24 10.97 (5) 28.6,CH; [0.97 (s) 27.9, CH,
25 10.89 (s) 16.7,CH; [ 0.83 (s) 16.1, CH,
26 | 1.09 (s) 16.6, CH, 1.03 (s) 15.9, CH,
27 [ 1.00 (s) 150,CH; | 0.94 (s) 14.5, CH,
28 [ 0.85 (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, CHs 1.68 (s) 19.3, CHs
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Hinh 3.51. Phd khéi (+)-ESI-MS ctia hop chét lupeol (IP5)
% Hop chét IP6:

Ginsenoside Rg1 (IP6)

Pugc phéan lap ¢ dang tinh thé, hop chat IP6 c6 cong thirc phan tir C42H72014
dua trén cac tin hi€u nhan duoc tur phé khdi phan gidi cao HR-ESI-MS: m/z
835.4609 [M+CI] (tinh toan 1y thuyét cho [C4H72014Cl1];, 835.4616 (Phu luc pho).
Phan tich ph6 'H- va *C-NMR cua hop chat IP6 cho cac d4u hiéu dic trung cua
ciu tric triterpene saponin. Phan aglycon duogc xac dinh 1a mot triterpene khung 4
vong dammaran khi cho 30 tin hiéu carbon trong pho '3C-NMR (Hinh 3.53), trong
dé c6 8 nhom methyl (8¢ 15.9 — 31.1 ppm) tuong tng véi 8 tin hiéu singlet proton
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trong khoang (5u 0.82 — 1.63) trong phd 'H-NMR (Hinh 3.52). Két hop phan tich
phd BC-NMR va phé HSQC (Phu luc phd) con cho 2 tin hiéu carbon ctia mot ndi
d6i tai C-24 & trudng thap tai 8¢ 125.5 (C-24) va 131.0 (C-25) Gng v6i 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) ttrng v6i 3 tin hiéu proton tai oy 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
nhing tin hiéu trén, phd *C-NMR cita 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 ¢ dc 60.2 (C-5), 49.2 (C-
9), 48.3 (C-13) va 51.7 (C-17); va 8 carbon bac hai ¢ 6c39.6 (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).

IPB4-DMSO-1H

ey

T T T T T T T T T T T T T T

Hinh 3.52. Pho "H NMR (600 MHz, DMSO-ds) ctia hop chit ginsenoside
Rgl (IP6)
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IPB4A-DMSO—Cl3CPD

T ] T | T T T T S— | L s
200 180 160 140 120 100 80 60 40 20 PPpPm

Hinh 3.53. Ph6 '3C NMR (150 MHz, DMSO-ds) ciia hgp chat ginsenoside Rgl
(IP6)

Ngoai nhiing pic tin hiéu ctia phan aglycon, phan duong cia hop chét 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 hiéu 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
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") véi carbon 6c 79.2 (C-6), va gitra proton ou 4.42 (H-1")
v6i carbon tai 8¢ 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 ou 5.06 (H-24) v61 carbon 8¢ 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 6c¢ 125.5 (C-24), ¢ 131.0
(C-25) va 25.9 (C-26); gitra proton on 1.22 (H-28) v6i carbon d¢ 60.5 (C-5) va 15.9
(C-29); gitra proton ou 0.86 (H-29) véi carbon dc 60.5 (C-5) va 31.1 (C-28); va gilra
proton ou 0.82 (H-30) vé1 carbon dc 40.5 (C-8) va 30.4 (C-15) (Hinh 3.54).
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(Glc)

IP6

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

Téng hop dir liéu phd phéan 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 vdi tai liéu cing 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 chat khang viém va chong tiéu duong day tiém nang [109, 110].
Bdng 3.23. Ph6 'H- va >C-NMR cua hop chat IP6 dugc so sanh v&i Ginsenoside

Rgl
C Hop chit IP6 Hop chét IP6 Ginsenoside Rgl
(DMSO-ds) (pyridin-ds) (pyridin-ds)

OH dc on dc on [108] dc[107]

1 | 1.59 (m) 39.6,CHy | 1.67 (m) 39.3,CHy | 1.68 (m) 39.5, CH2
0.97 (m) 0.95 (m) 0.96 (m)

2 | 1.44 (m) 27.0,CHz> | 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
5.0, 11.0 Hz)

3.49 (brd,J= | 78.8, CH
10.0 Hz)

4 |- 405,C |- 40.1,C_ |- 40.4, C
5 (091 (brs) |605,CH |132(d,J= |612,CH |138(d,J= |61.5 CH
10.0 Hz) 11.0 Hz)

6 [388(m) |792,CH |4.36(m) 799,CH | 4.37 (m) 80.2, CH

7 [1.03(m) |443,CH, |1.90 (m) 44.9,CH, | 1.88 (m) 452, CH,
1.44 (m) 2.41 (m) 2.45 (m)

8 |- 405,C |- 409,C |- 412,C

9 [130(m) |492,CH | 144 (m) 497,CH | 1.49 (m) 50.1, CH

10 | - 396,C |- 396,C |- 39.8, C

11| 144 (m) |304,CH, |1.42 (m) 30.5,CH, |2.04(dd,J= |31.0,CH,
1.65 (m) 2.00 (m) 4.7,9.0 hz)

1.47 (m)
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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 |190(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) 304,CH; | 1.60 (m) 30.5,CHz | 1.60 (m) 30.8, CH2
1.02 (m) 1.02 (m) 1.04 (m)
16 | 1.65 (m) 27.0,CH> | 1.23 (m) 264,CHx | 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
181 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,CHy | 1.62 (m) 35.7,CHy |2.33 (m) 36.2, CHx
1.44 (m) 2.20 (m) 1.79 (m)
23 1 2.04 (m) 22.8,CHy |2.20 (m) 23.2,CHz | 2.44 (m) 234, CHx
1.03 (m) 241 (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,CHs | 1.52 (s) 17.6, CHs | 1.59 (s) 17.9, CHs
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,CH; | 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,CH, |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 =
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) 77.9,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)

% Chat méi: IP7
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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 1y thuyét
cho [CaoH78020%Cl]", 1021.4780) va tai m/z 1023.4778 [M+CI]" (tinh toan 1y thuyét
cho [CisH7502°"Cl], 1023.4751) (Hinh 3.60). Trong khi d6, phd phan manh
MS/MS cho cac pic tin hiéu tai m/z 985.4992 [M-H] ([C49H77020]") khi phan ttr mét
di 1 hydro, tai m/z 805.4418 [(M-H)-C¢H1,06] khi phan tir tiép tuc mét 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 tir tiép tuc mat di gbc glucuronic acid (Phu luc pho). Tir d6 c6 thé xac dinh
dugc cong thirc phan tir cia IP7 1a C49H75020. Phd 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 néi déi tai u 5.37 (t, 3.6 Hz (H-
12)) twong g véi carbon lién két ddi 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 o 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 tuong tac giita
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 pho HMBC: giita dn 4.07 (H-22) véi 8¢ 72.7 (C-16);
gitra 8y 3.30 va 3.60 (H-28) vé1 oc 72.7 (C-16), 44.4 (C-17), 42.5 (C-18) va 73.9
(C-22); va gitra dn 3.62 (H-5") v61 8¢ 176.1 (COOH) (Hinh 3.56). Céc tin hi€u tai ou
2.03 (s) ung vo1 dc 22.2 (CH3) va tin hi¢u tai 6c 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 nhoém thé acetyl dinh tai vi tri C-16 ctia khung triterpene.
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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). T 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 du 4.48 (d, 7.8), 8¢ 105.7;
Su 4.98 (d, 7.8), 8c 103.2 va du 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 twong tdic HMBC (Hinh 3.56): gitta H-1' (6u 4.48) cua duong
glucuronopyranose voi C-3 (91.8 ppm) cua aglycon, gitra H-1" (du 4.98) cua don vi
duong glucopyranose voi C-2' (8¢ 78.8) cua dudng glucuronopyranose, va gitta H-
1™ (du 4.64) cua don vi duong arabinopyranose voi C-3' (8¢ 86.3) cua dudng
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! \\\" \“'
; 3
9 3 ' 3 3 '
fo:o foio
HO — =T~ O HO—"2\ 1= jof Pittangretoside G
3 o OH IP7 on OH
5" 6"

Hinh 3.55. Cu trac ctia hop chat IP7 va hop chat pittangretoside G trong tai liéu

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

C Hop chat IP7 Pittangretoside G [111]
(CDs;0D) (CD;0D)
St | 3¢ Su | 8c
3-0GlcA 3-0OGlcA
' 448 (d,/=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
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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,J=7.8 Hz) 103.2, CH 4.99 (d,J=17.5 Hz) 102.0, CH
2" 3.19 (m) 76.2, CH 3.16 (t, /=8.0 Hz) 75.4, 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, /=9.0 Hz) 71.7, CH
5" 3.37 (m) 78.2, CH 333 77.4, 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
" 4.64 (d,J=7.2 Hz) 104.7, CH 4.61 (d,J=7.0 Hz) 104.1, CH
2™ 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=24,12.6 67.7, CH 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)

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)]}-p-p-glucuronopyranoside  16a-O-acetyl-35,22a,28 f-trihydroxy-olean-12-ene
(dat tén 1a Iparvisepala-1). Mot triterpene saponin tuwong tu hop chat IP7 chi khac
don vi duong lién két v&i 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-O-acetyl-3,220.,28-trihydroxy-olean-12-ene (IPS-1) ciing d3 dugc tim thiy tir
loai 1. parviflora (Hinh 3.57, Bang 3.25) [45].
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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 cuia hop chat IP7 so sanh véi hop chat IPS-1

C Hop chat IP7 IPS-1 [45]
(CD;0D) (CD;0D: D0 (95:5))
ou dc ou 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, CHz
1.73 (m) 1.96
3 323 (dd,J=42,12.0Hz) | 91.8, CH | 3.22(dd, J=54,13.3 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 5.37 (t, J=3.6 Hz) 125.3, CH 535 (t,J=3.6 Hz) 126.6, CH
13 - 142.6, C - 143.6, C
14 - 42.8,C - 43.86, C
15 1.51 (m) 31.5,CH, 1.48 32.91, CH,
1.95 (m) 1.95
16 5.48 (m) 72.7, CH 5.47 (m) 74.36, CH
17 - 44.4,C - 45.78, C
18 220 (dd, J=3.6, 13.8 Hz) | 42.5, CH 220 (dd, J=3.53,14.0 |44.05,CH
Hz)
19 2.25 (m) 48.0, CH> 2.26 49.47, CHz
1.13 (m) 1.11
20 - 322,C - 33.4,C
21 1.48 (m) 45.0, CH, 1.48 46.39, CH,
1.7 (m) 1.66
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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, CHs 1.07 (s) 29.69, CH;
24 0.89 (s) 16.9, CH; 0.89 (s) 18.31, CH3
25 1.00 (s) 16.2, CH; 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, CHs 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, CHs; 0.99 (s) 26.73, CH3
CH3;COO - 1718, C - 173.91, C
CH3COO 2.03 (s) 22.2, CHs - 23.67, CH;
3-0OGlcA 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, CH,
3.84 (dd, /= 1.8, 10.2 Hz) 3.86
3'-OAra 3'-OGl¢
" 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
3m 3.57 (m) 74.6, CH 3.42 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, CHa 3.34 79.54, CH
3.61 (m)
6" - - 3.69 63.7, CH,

3.89
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IPB11-MeOD-COSYGP
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Hinh 3.58. Pho COSY ciia hop chét Iparvisepala-1 (IP7)

IPB11-MeOD-NOESY

H-3(3.23)/
H-23 (1.09)

H-22 (4.07)/§«

Hinh 3.59. Pho NOESY cuia hop chat Iparvisepala-1 (IP7)
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Hinh 3.60. Pho HR-ESI-MS ciia hop chét Iparvisepala-1 (IP7)

3.2.3. Cic hop chit khdc
< Hop chat IPS:

O oa-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]. Ph6 'H NMR (Bang 3.26) ciia IP8 cho cac tin hi¢u singlet cia 4
nhom methyl tai 6n 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
14p nhau cta hydrocarbon no. Phé *C NMR (Bang 3.26) két hop voi phd HSQC
(Phu luc phé) cho 29 tin hiéu carbon, trong d6 ¢6 2 nhom keton tai ¢ 187.7 (C-1"),
va 187.2 (C-4"); 1 carbon bac ba dinh véi oxy tai dc 72.6 (C-3); 4 carbon bac bdn tai
dc 140.2 (C-2"), 140.5 (C-3"), 144.4 (C-5") va 140.4 (C-6"); 3 nhom methine tai dc
32.8 (C-7), 32.8 (C-11) va 28.0 (C-15); cung v61 11 nhom methylene va 8 nhom
methyl. Sy dich chuyén vé trudng thp ciia carbon 8¢ 72.6 (C-3) cho thay tai vi tri
ndy c¢6 gan nhoém hydroxy. Vi tri cic nhom chirc trong cau triic ciia IP8 dugc xac
minh qua cac tuong tic HMBC: giira on 2.01 (H-8') v6i ¢ 187.7 (C-1), 140.5 (C-3")
va 144.4 (C-5"); gitra ou 2.01 (H-1) voi 6c 187.7 (C-1") va 144.4 (C-5'); giita ou



106

1.21 (H-17) véi 8¢ 40.3 (C-2), 72.6 (C-3) va 42.3 (C-4); va giita 3 0.86 (H-18) voi
8c 21.4 (C-5), 37.6 (C-6), 32.8 (C-7) va 37.4 (C-8) (Hinh 3.61). Tir két qua phd
phan tich duoc, ciing véi so sanh tai liéu cong bd [112], hop chat IP8 dugc xac dinh
1a a~tocopherylquinone. Pay 1a cong bd dau tién vé sy hién dién ciia hop chat nay
trong chi Impatiens. o-tocopherylquinone dugc chimg minh c6 hoat tinh chéng oxy

héa tuong duong véi vitamin E [113].

Hinh 3.61. Tuong tic HMBC cua hop chat a-tocopherylquinone (IP8)
Bdng 3.26. Pho 'H- va BC-NMR ciia hop chat IP8 duoc so sanh véi o-

tocopherylquinone
STT Hop chat IP8 o-tocopherylquinone [112]
(CDCl) (CDCls)
C on dc oH dc
1 254 (d,J=7.0Hz) |21.3,CH: 2.54 (m) 214, CH2
2 1.50 (m) 40.3, CHy - 40.3, CHy
3 - 72.6,C - 72.8,C
4 1.48 (m) 42.3, CHy - 42.4, CHy
5 255(d,J=7.0Hz) |21.4,CH: - 21.5, CHx
1.35 (m)
6 1.05 (m) 37.6, CHy - 37.7, CHy
7 1.38 (m) 32.8, CH - 32.7, CH
8 1.28 (m) 37.4, CHy - 37.5, CH
9 1.27 (m) 24.5, CH2 - 24.6, CHz
10 1.28 (m) 37.4, CHy - 37.5, CH
11 1.38 (m) 32.8, CH - 32.7, CH
12 1.28 (m) 37.3,CHy - 37.4, CH
13 1.27 (m) 24.8, CHy - 24.9, CHy
14 1.11 (m) 39.4, CH2 - 39.4, CH
15 1.48 (m) 28.0, CH - 27.9, CH
16 | 0.87(d,J=1.0Hz) |22.6, CH; 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, CH; 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, CH;
1 - 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
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5 _ 144.4,C _ 1445, C
6 - 140.4, C - 140.3, C

7 2.01 (s) 123,CH; | 2.00 (s) 12.4, CH;
8’ 2.01 (s) 124,CH; | 2.00 (s) 12.5, CH;
9" 2.01 (s) 12.0,CH; | 2.00 (s) 11.9, CH;

< Hop chat IP9:

D)

17 18 19 20
CH3 CH3 CH3 CH3
1
N
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 pho). Ph *C-NMR
(Hinh 3.63) cia IP9 cho dau hiéu ciia khung diterpen khi c6 tong 20 tin hi¢u
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 (C-4), 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 trudong thap
cua 2 tin hiéu carbon oc 123.1 (C-2) va 140.3 (C-3) tng vo1 gia tri proton truong
thap ou 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 6n 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 8u 1.67 (s, H-20). Két qua
phan tich pho trén day hoan toan pht 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 phé bién trong thyc vat va duoc nghién ctru rat nhiéu vé hoat tinh sinh hoc nhur
khang khuan, gy doc té bao, chéng oxy héa, khang viém va diéu hoa mién dich

[115].
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IPHS5-CDCl13-1H
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Hinh 3.62. Phé "H NMR (600 MHz, CDCL) ctia hop chét phytol (IP9)

IPHS-CDCl1l3-Cl3CPD
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Hinh 3.63. Phd '*C NMR (150 MHz, CDCls) ctia hop chét phytol (IP9)
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Hinh 3.64. Pho HSQC cua hop chat phytol (IP9)
Bdng 3.27. Pho 'H- va *C-NMR cua hop chat IP9 dugc so sanh véi phytol

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 - 140.3, 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, CHa
7 32.7 CH 1.35 32.67, CH
8 37.5,CH> | 1.23/1.03 37.35, CH,
9 245,CH, | 1.29/1.15 24.45, CH,
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, |1.25 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;
17 |086(d,J=42Hz) |22.7,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

o 9 10 120 13 19
1—O
2EOH
3—OH

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

1-[nonadeca-(9Z,122)-dienoyl]-sn-glycerol (IP10)

C2:Ha004 dugc xéc dinh dya trén pic ion gia phan tir trong ph6 khdi (—-)-ESI-MS:
m/z 367.1 [M-H] (Phu luc pho). Pho 'H- va BC-NMR (Hinh 3.65, 3.66) cho cic
d4u hiéu dic trung ciia mot ester R-COO-R' vd1 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 du 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 nhoém methyl dau mach tai &u 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 ou 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 véi ddi chiéu tai liéu, hop chat IP10 dwoc khang dinh 1a 1-
[nonadeca-(9Z,122)-dienoyl]-sn-glycerol [116]. Theo khao sat tai liéu cong bd, hop
chét nay duoc xac dinh 14 1an dau tién tim thay trong chi Impatiens va né chua duoc

nghién ciru vé hoat tinh sinh hoc.

IPH7 ~-MeCD-1H
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Hinh 3.65. Pho 'H NMR (600 MHz, CD3;0D) ctia hop chat 1-[nonadeca-
(97,127)-dienoyl]-sn-glycerol (IP10)

IPH7 -MeOD-Cl1l3CPD
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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)
Bdng 3.28. Pho 'H- va BC-NMR cua hop chat IP10 dugc so sanh véi 1-

[nonadeca-(9Z,127)-dienoyl]-sn-glycerol

C Hop chat IP10 1-[nonadeca-(9Z,127)-dienoyl]-sn-
(CDs0D) glycerol [116]
(CDCl3)
oH dc ou dc
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;
l' - 175.5,C - 174.0, CH
2' 1237 (t,J=17.2Hz) 35.0,CH; | 1.99 (m) 34.1, CH,
3' [1.64 (m) 26.0,CHy | 1.47-1.57 (m) 24.9, CH,
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, CH
6' [1.31-135(m) 30.7, CH, |1.18-1.23 29.1-29.7, CH,
7' 1131-135(m) 30.6,CH, | 1.18-1.23 29.1-29.7, CH,
8 |1.31-1.35(m) 32.6,CH, | 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,CH, | 1.93-2.01 (m) 27.2, CH,
15' [ 1.31 —1.35 (m) 30.5,CHy | 1.18-1.23 29.1-29.7, CH,
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,CH> | 1.47-1.57 (m) 31.9, CHz
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18' [ 1.31 - 1.35 (m) 23.6, CH, | 1.47-1.57 (m) 22.7, CH,

19' 1092 (t,J="7.2 Hz) 14.4,CH; | 0.81 (t,J=6.8 Hz) 14.1, CH;

< Hop chét IP11:

(@]
4 3
5| NH
6 1}&
N O
H

Uracil (P11)

Hop chét IP11 phén lap dang tinh thé khong mau. Cong thirc phan tir cia
IP11 duoc xac dinh 1a C4H4N»O, 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). Phd 'H-NMR (Hinh 3.67) cho cic tin hiéu dic trung cta di vong chira 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 pho phan tich cho thay IP11 cé ciu tric cua
hop chét uracil d3 dugc cong bd trong tai liéu trudc day [117]. Ba co nhiéu hop chét
chtra ni to phan 13p tir chi Impatiens nhu glutamic acid, tyrosine, leucine va glycine,
tuy nhién, dy 14 1an dau tién hop chat uracil dugc phat hién c6 trong chi nay [118].
Uracil dugc biét dén v6i nhidu hoat tinh sinh hoc tiém ning, trong d6 khang vi riit

va chdng ung thu 13 dién hinh hon ca [119].
IPB3 —MeaeOD—1H
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Hinh 3.67. Phé 'H NMR (600 MHz, CD;OD) ctia hop chat uracil (IP11)
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Hinh 3.68. Phd khéi (+)-ESI-MS cuiia hop chét uracil (IP11)

Tong két lai, 11 hop chat (IP1 - IP11) phan lap tir loai 1. parvisepala va dugc

ching minh vé mit cau tric dva trén két qua phan tich dit liéu pho duoc tong hop

lai trong Bang 3.29 dudi ddy. Chat méi IP7 dugc khang dinh dua trén két qua tra

ctru trén scifinder, cac chat lan dau tién phan 18p trong chi dugc xac dinh dua vao

tra ctru tai liéu cong bd vé thanh phan hoa hoc chi Impatiens.

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

ST Chit Céu tric Tén goi Tinh méi
T | (Ky hi¢u)
1 IP1 kaempferol-3-O- | Lan dau tién
(IPB2) o-L- phan lap
rhamnopyranosyl trong chi
-(1—6)-f-o-
glucopyranoside
2 1P2 apigenin 7-O-p- -
(IPB6) D-
glucopyranoside
3 IP3 isoquercitrin -
(IPBS)
4 1P4 phlorizin -

(IPB7)




IP5 lupeol Lan dau tién
(IPH2) phan lap
trong chi
IP6 ginsenoside Rgl | Lan dau tién
(IPB4) phan lap
trong chi
IP7 3-0-{[a- 1- Chit méi
(IPB11) arabinopyranosyl
-(1-3)-]-f-o-
glucopyranosyl-
(1-2)]}-pp-o-
glucuronopyrano
side 16a-0-
acetyl-
36,220.,28 5-
trihydroxy-olean-
12-ene (dat tén la
iparvisepala-1)
IP8 o- Lan dau tién
(IPH3) tocopherylquinon phan lap
e trong chi
P9 phytol Lan dau tién
(IPHS) phan lap
trong chi
IP10 1-[nonadeca- Lan dau tién
(IPH7) (92,122)- phan 1ap
dienoyl]-sn- trong chi
glycerol
IP11 uracil Lan dau tién
(IPB3) phan lap

trong chi
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Nhan xét chung vé thanh phﬁn hoa hoc caa 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 gitra ching.

- Ca hai loai déu cho thay flavonoid 13 nhom chat chinh trong cay, diéu nay
twong khdp véi phan tong quan tai liéu vé thanh phan hoa hoc cua cac loai thudce
chi Béng nude.

- Ngoai nhém chat chinh, cac hop chét khéc phan 1ap tir 2 loai ciing thudc
cac nhom chat da 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 c6 chia cic hop chat thuoc nhém steroid,
monophenol, coumarin, neolignan va megastigman, thi trong loai 1. parvisepala lai
chira cac nhom chét khac nhu quinone, terpene va glycerol.

3.3. Két qua thir nghiém hoat tinh sinh hoc
3.3.1. Két qua thir hoat tinh khdng viém

Nhiéu nghién ctru da dugc thuc hién nham chi ra méi quan hé hoat tinh-cau trac
giita 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 thiy 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 wrc
ché cytokin tién viém nhu naringenin (IC1), kaempferol (IC3) tai nong d6 12.5 va
25 pg/mL lam gidm 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
gay 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
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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 bgi LPS trong té bao RAW264.7 tai khoang ndng
d6 5-20 uM [126]. Ngoai cac hop chat flavonoid, steroid spinasterol (IC13) va
coumarin isofraxidin (IC14) ciing di dugc bao cdo vé tiém nang khang viém thong
qua kha nang @rc ché manh viéc san sinh cic tién chat va cytokin tién viém nhu NO,
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 ning {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 NO-methyl-1-arginine acetate (.-NMMA) (Sigma).
Vi phép thir khang viém (théng qua kha nang (rc ché san sinh NO) dugc thyc hién
trén t& bao RAW264.7, cho nén trude 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 ning 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 trc 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 né)ng do
nghién ctru (ICs0> 200 (ng/mL) (Bang 3.30).
Bang 3.30. Kha nang trc ché san sinh NO ctia mot s6 hop chit tach tir loai 7.

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

Trong s& 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. Pién 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-IC16)
dugc chon dé nghién ciu hoat tinh ha duong huyét thong qua kha ning trc ché
enzym a-glucosidase trong khuon kho luan 4n theo phuong phap duoc mé ta & muc
2.2.3.2 [70]. Pay 1a 1an dau tién cic hop chat nay duoc nghién ciru vé kha ning trc
ché hoat dong ctia enzym a-glucosidase. Két qua thir cho thay, flavanone IC5 thé
hién hoat tinh ha dudong huyét rat cao thong qua kha ning rc ché manh 1én enzym
a-glucosidase voi gia tri ICso = 101.38 + 8.96 uM, duoc so sanh voi 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 dudng huyét so voéi cic khung ciu tric nhu dihydrochalcone, quinone,
monophenol, coumarin va neolignan glycoside.

Bang 3.31. Kha ning (rc ché enzym a-glucosidase ctia cac hop chét tach tir

loai I chapaensis
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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 (ug/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 sét tai liéu, 7 hop chat (IP1, IP3-IP6 va IP9) phan lap tir loai /.
parvisepala d3 dugce 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 6, 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 gi tri ICso = 96,8 uM. Trén md hinh in vivo, hop chat IP3 dugc dung diéu
tri cho chudt mac bénh tiéu duong loai 2 bang duong udng va lam giam dang ké
muirc dudng huyét lic doi sau 8 tuan diéu tri [133].

Chinh vi thé, dé tiép tuc tim kiém céc chit 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 nang trc ché enzym a-glucosidase. Phuong
phap thir dugc mo 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 puM), trong khi chat chuan acarbose cho hoat tinh yéu
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
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enzym thir tai cac nong d¢ thir nghiém 4, 20, 100 va 500 pg/mL (véi gia tri 1Cso>
500 (ng/mL) (Bang 3.32).
Bang 3.32. Kha niang wc ché enzym a-glucosidase ctia cac mau thir tach tir

loai 1. parvisepala

Chit thir ICso
1P2 542 +0.17 (ug/mL)
(12.53 £0.39 uM)
IP8 > 500 (ng/mL)

1P10 > 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
ning 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
in vitro kha nang trc ché enzym a-glucosidase véi acarbose duoc sir dung lam chat
dbi chtmg. Tuy nhién, két qua lai khong thé hién hoat tinh &rc ché 1én enzym thir tai
cac nong d6 thir nghiém 0.39, 1.56, 6.25, 25 va 100 pg/mL (cho gid tri ICso> 100
(ng/mL) (Bang 3.33).

Bang 3.33. Kha ning tc ché enzyme a-glucosidase cta chat moi

Iparvisepala-1 (IP7)

Chit thir ICso

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 ciru vé thanh phan hoéa hoc ciia 2 loai Impatiens (I. chapaensis va 1.

parvisepala)

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

thanh phan héa hoc.

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

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

dugc xac 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 ndam hop
chat khac: uridine (IC12), spinasterol (IC13), isofraxidin (IC14), (7R,85)-
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 lan
dau tién phan 1ap trong chi Impatiens.

11 hop chat (IP1 — IP11) duoc phan lap va xac dinh cau trac tir loai 1.
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 mét triterpene saponin méi, 7



121

hop chat (IP1, IP5, IP6, IPS, IP9, IP10 va IP11) lan dau tién tim thay trong chi
Impatiens.
2. Panh gia vé hoat tinh khang viém, ha dwong huyét cia 2 loai Impatiens
nghién ciru
5 hop chat (IC5, IC7, IC9, 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 tc ché 50% la
ICs0 =704.23 £ 42.92 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
thady 2 hop chat flavonoid gom ()-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 14 101.38 + 8.96 uM va ICsp =
12.53 £0.39 uM.
> 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 duong
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 e 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¢ suc khoe.
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Ph6 *C NMR (125 MHz, CD;0D) ciia hop chét (S)-naringenin (IC1)
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Wiavelaength (nm?)
Pho CD cua hgp chat (S)-naringenin (IC1)
Analysis Name: LIcC2.d Instrument: LC-MSD-Trap-SL Print Date: 7/7/2020 3:02:05 PM
Method: Quang_2020.m Operator:  2195410AE0000514 Acq. Date: 7/7/2020 2:59:40 PM

Sample Name: LICC2
Analysis Info:  Column Eclipse XDB-C18, 4.6 x150mm

Intens. -MS, 0.3min #19)
x107

6
2718

349.0
Ly T e

= 150 200 250 300 350 miz

15?.9 1788 256.7

MSD Trap Report v 4 (A4-Opt2) Page 1of1l ‘i Agilent Technolagies

Pho (-)-ESI-MS ciia hop chat (S)-naringenin (IC1)

% Phu lyc phé chat IC2
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Currant Data Paramaters
HAME 1H.AMH_LTOCY
EXFHO e
FROCHO 1

AcQuUiSiTion Parametars
20200220
1128

Speat
5 mm PABSO BB/

0.152588 Hz

oW
oE
TE 303.0 K
D 1.000000:040 Sac
TDOD 1
————— CHANNEL £l mmm———
2F01 500.19Z0E89 MHz
HOC1 1H
PL 10.20 usec
PLW1 22 00000000 W
FZ - Processing parameatears
sI 6553
8F 500.1285993 MHz
HWDW EM
85B a
LB D.30 Hz
GB o
BC 1.00
1 I ,JL 1 . __,J,._L
T T T L] T T T T T T T
10 9 a8 T 6 5 4 3 2 1 0 ppm
() =l o Y
ﬁ 215 28| 2 = |9‘.
b b 22|z ] [
, ,
Pho '"H NMR (500 MHz, CD;0OD) cua h ha i brin (IC2
o zZ, 3 cua hop chat (5)-pmocembrin
LICC4-MeOD-C13CPD o)
gaiay
N — e s
= oz T oEas e e iR
= Ris = e Bes Iz SEEsmEeg e e
N ey = 2 T e L urrent Darta Paramatars
= i i fei Lo S ha H PR RTESES SAME 1n_ANH_LIOCA
EXPHO 2
A\ | N/ st =S esaciio :
FZ - Requisition Farametars
Data 20200221
23.27
2
5 mm PABBO BE/S
zgpg3D
65536
MHeDD
Z04E
-
31250.000 Hz
D.476837 Hz
1.D4BS5TED Sac
138.57
16.000 us&c
6.50 usac
303.1 ¥
2.0D000000 sac
0.03000000 sac
1
CHANNMEL £1
SFO1 125.7864591 MHz
NOUC1 13C
Pl 10.00 usac
FLH1 82.00000000 W
PR
SFOZ 500.131000E MHz
NOCZ 1B
CPOFRG[2 waltzlé
FCPDZ 80.00 usac
FLHZ 2Z.00000000 W
FLH1Z D.35764000 W
FLH13 0.17383001 W
FZ - Frocessing parameiars
327TEB
125 7724475 MHz2
EM
o
1.00 Hz
o
1.40
T T T T T T T T T T T T
20 200 180 160 140 120 100 80 60 40 20 0 ppm

Ph6 *C NMR (125 MHz, CD;0D) cua hop chét (S)-pinocembrin (IC2)
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Circular Dichroism {(mdeq)
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200 ?ﬁﬂ ?Aﬂ il a0 361 HéJ aér 3én ?ﬁn A00
YWorvelength {mmd
Phd CD ctia hop chat (S)-pinocembrin (IC2)
% Phu lyc phé chat IC3

LICB6A-MeOD-1H
B R

W Currant Data Parameatecs
HAME 1H_ANH_LICEEA
10

EXFNO =

B.113
B.095
—&.837
0.0z2

PROCHO 1

FZ - Acguisition Faramatars
Date_ 20200423
Tima 1

HETROM

B D 5 mm PAEE0 BB/
PUOLFROGC zg3d

™o 65536
SOLVENT MoOD

HE 16

s 2

SWE 10000.000 Hz
FIODRES 0.152588 Hz
L] 3.2T67339 sac
RG 17534

oW 50000 uses
DE .50 uses
TE 303.0 K
ol 1.00000000 sec
DO 1
m————— CHANHEL £1 m———
SFO1 500.13920E859 MHz
HDC1 1H

Pl 10.20 usec
FLW1 2200000000 W

FZ - Processing Parammtars
81 65536

SF S00. 1585599 MEZ
WOW M
=58 o
LE 0.30 Hz
GE L}
BC 1.00

] 1 ll | ‘ JL_ [ ] P S
T T T T T T T T T T T T T
10 9 8 7 [ 5 4 3 2 1 0 -1 ppm

B R

Phd 'H NMR (500 MHz, CD;0D) ctia hop chat kaempferol (IC3)
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LICB6A-MeOD-C13CPD

BERUKER
4 ome-w D o~ w @ m w
A EELE R S E a8 Moo M- O Mmoo o n
R et e L] - CERSSREE =
- woioom e - o m oW AL SniE = Current Data Parameters
5 mm=ma S 8288 38 =8 = SEEREEERE T Py 1H.ANE_LICREA
] 1 EXFNO z
[ BT TFTT 171 Ve Eot :
FZ — Requisition Parametars
Dna T4 20200428
Tl OH Tima— -Z
4 INSTRUM Spact
i i [ S
i s e - POLPROC zapa3
e IR e T ™ FlE
[ J: [ Zarvest et
ne 2072
T ne 3
‘nl oH e ILTSO0.000 Hz
FIneEs 0_47&827 H=
H © 2 DEESTED smc
Fr 158.5
D 16.000 usec
e &.50 nsac
= 303.3 x
D1 Z.00000000 sac
D11 0.03000000 sac
DO 1
CERNNEL £
SFOL 125._ THE4SS1l MHEHz
it 130
1 10.00 usae
PLML 82_00000000 W
cEnsmEL £2
aroz 500.1510008 MEz
sucz 11
CPOFRG[2 waltzlé
FCPDZ 50.00 usac
FLMz 22 00000600 W
PLM1Z ol3s7E4000 W
PLML3 oll7s8s001 w
FZ - FProcessing parasetaEs
83 3ZTER
aF 1257724475 MEz
WO EM
858 o
18 1.00 ux
ca o
EC 140
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

Ph6 *C NMR (125 MHz, CD;0D) ciia hop chat kaempferol (IC3)
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~ - r v - =
W \'}4{/’/' Currant Data FParamatars
BlAME 1H.ANH _LICB7
EXPHO = 10
FROCHO 1
FZ - Acguisition FParametars
Daca_ 20200423
Tima 17.11
THETAOM spect
HO 5 FROBHD & mm PARSO0 B8/
2 — FPULFROGC
| ™
SOLVENT
= HE
‘.\ls/ s
SWHE 1000
OH Q FIORES 0.1
20 3276
RG
oW
DE
TE -
D1 1.00000000
TDD 1
- —— CHANNEL £1  mmm—
SEF01 S500.19ZD0EES MHz
HDCL 18
F1 10.20 usee
FLW1 22 .00000000 W
FZ - Procassing paramatars
SI E5E3E
SF 500, 1985555 MHEz
WOW EM
=58 o
LE D_30 He
GE o
PC 1.00
L..U l
T T T T T T T T T ¥ T
10 9 T 6 5 4 = 2 o -1 ppm

é "N} R

Pho '"H-NMR (500 MHz, CD;OD) ctia hop chat quercetin (IC3)

LICB7-MeOD-C1l3CPFD

4B.49

\ )
BRUKER
(<O

Current Data Paramatars

E d HAME BT
EXFRO z
W FROCHD 1

FZ - hoquisition Farameters

Data_ 20200428

Time 4.37

INSTRIM spact

FROEHD 5 mm FPABBO BE/S

FOLFRDG zgpa30

™ E5536

SOLVENT MDD

) 3564

oa 3

SWE 31250_000 Hz

FIDRES O_47682T Hz
1.D4ESTED Sae

RS 1535.57

D 16.000 usec

re .50 usec

TE 303.4 K

n1 2_00000000 sac

ik | 0._03000000 sac

T00 1

e m—— CEANHEL £1

SFOL 125_THG459]1 ME=
HOCI 1
F1 10.00 usec
FLKI 8300000000 W
mmmmemme CEANNEL £ mmmmm———
sFOz 500.151000E8 Mz
NOCZ 1H
CPOERG [2 waltzle
ECFOZ 80.00 usec
FLMZ 27 00000000 W
FLM1Z 0_35764000 W
FLK13 0.17583001 W
FZ - Processing Parameters
a1 I2TER
sF 125.7724476 MEz
WO EM
s=8 o
Ls 1.00 Hz
) o
EC 1.00

T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

Phd 3C-NMR (125 MHz, CD;0D) ctia hop chat quercetin (IC3)
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LICB7-MeaeOD—-HSQC
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Phdé '"H NMR (500 MHz, CD;OD) ctia hop chat quercetin (IC4)
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LICB7-MeOD-1H
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Pho 'H NMR (500 MHz, CD;OD) gian ctia hop chat quercetin (IC4)
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Ph6 *C NMR (125 MHz, CD;OD) ciia hop chat quercetin (IC4)



I

147

LICB7-MeOD-HSQC
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Curramt Data Paramacerso
HAME 185 _AmH_LICE1O
EXENG

4

-4 3 2

ga sRE

[=]f=)

BROCHO a:
F2 - Acguisitlion Faramearters
Dae_ Z0zZoos05
Tima 1=_31
IHSTROM Spect
= 0 5 mm PABEO BB/
PULFROGC =g30
D s=536
SOLVERT MeoD
HE 1e
== =
] 10000 .000 Hz
FIDRES 0.153588 Hz
= = 2TETILE Sac
BE 1z7 .68
= 0. 000 uscs
= E_50 uaseo
TE 30 =
DI 1.00000000 soec
Too

MEL. £l
=Fo1 SO0 13Z0E85 MEz
HBC1 im
P 1D .20 asec
PLW1 ZZ _00000000 W
FZ - Processing parameCers
=T ESE3E
=5 S0 1S=29555 MED
WO =
=EB a
e o_30 =z
B a
1 .00
T
PPm

Ph6 'H NMR (500 MHz, CDsOD) ctia hop chat (+)-3',5',5,7-tetrahydroxyflavanone

(IC5)
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LICB10-MeOD-Cl1l3CPD

BRUKER
- om o - o o) - o o
o4 - - - o - @ N = - O W rd u oo
b Do i - & Sae Lo ™ oW WM e T @D O = =
r o - o e x e Yol e ae = urrent Data Parametars
- === == = =355 =2E= = SETEEEEEES aauE 1H_aHE_LICEID
EXPRO z
|V 2R S NV 222 et :
F2 - Requisition Farametars
Data_ 20200507
Time a.57
oH INSTRUM 5
FROBED 5 mm PAEEOD HB/
5 EOL! zgpg30
O £5538
SOLVENT HaOD
NS 0z
os a
o e 31250.000 Hz
x FIDRES D.376837 Hz
A 1.0485760 sac
R 158.57
ow 16.000 usec
ne 5.50 usec
= 303.8 X
£ 2.00000000 sac
pa1 0.03000000 sac
oG b
HANNEL £l
aFg1 1257864551 MEz
HOC1 130
P1 10.00 usec
FLM1 82.00000000 W
HRNNEL £2
araz 500.151000E Mz
NOC2 18
CPOPRG [2 waltzlé
ECPDZ H0.00 usoee
FLMZ 22.00000000 W
FLM1Z 0.35764000 W
FLM13 0.17383001 W
F2 - Processing pIramerars
a1 2758
a5 125.7724455 MEz
WO EM
EEEY o
1E 1.00 Hz
=] o
EC 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

Ph6 '*C NMR (125 MHz, CD;0D) cua hop chat (£)-3',5',5,7-

tetrahydroxyflavanone (ICS)

LICB10-MeOD-HSQC

| I Y P

i

- 40

- 45

- 55
- 60
- 65
- 70

- 75

- B85

100
- 105
—110
] 115
120
125

130

|-135

T T T T T T T T T
8.0 7.% 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 Ppm

Pho HSQC ciia hop chat (+)-3',5',5,7-tetrahydroxyflavanone (IC5)
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Pho CD ctia hop chat (+)-3',5',5,7-tetrahydroxyflavanone (IC5)

% Phu Iuc pho chat IC6
LICH1-MeOD-1H

HO

shGRER

Currant Data Paramatars
HAME 1H.ANH_LICHL

EXFHO 10
FROCHO 1

F2 - Acguigition Paramaters
Data_ 20200227
Tima 11.33
IHETROM b

FROBHD 5 mm PABBO BB/
FULFROG zg30

™o 65536
SOLVENRT MaOD

HE 16

s 2

SHE 10000.000 Hz
FIDRES 0.152588 Hz
RO 3.2767399 sec
BT -21

oW 50.000 usec
DE 6.50 us&s
TE 302.0 K

2% 1.00000000 sec
TDD 1
——— CHANNEL £l mee—
2P0l 500.1920B89 MHzZ
HDC1 1H

PL 10.20 uses
PLW1 2Z.00000000 W

FZ - Processing paramatars

s8I 65536
SF 500.1885598 MHz
WO EM
SEB a
LE 0.30 Hz
GE a
PC 1.00
1
T T T T T T T T T T T T T T
11 10 9 1 0 -1 ppm

P

Phé 'H NMR (500 MHz, CD;0D) cita hop chét phlorizin (IC6)
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LICH1-MeOD-1H ggﬂ
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T W EH Tef
Phé 'H NMR (500 MHz, CD;OD) gidn ciia hop chét phlorizin (IC6)

LICH1-MeOD-C13CPD akiRme
o<

o - o @ - = ow
a2 b 4 Z E2%mo meoomenwwonomDon
= nnz =0 S ETRT CREESImSmRERETEEN - .
I ) O L e o e s T e
B =22 rs) o RERY EREISCSSTISEEERERE B 1H_ANE_LICH1
VR R A SN S V22 = :
F2 - Requisition Parametars
C Data_ 20200Z2ZE
Tima 11.25%
TMSTRIN apect
FROBHED 5 mm FABRO HE/S
FOLFROG 2gpg3I0
™ Lt e
SOLVENT 1e]
HE 256
e H
gWE 31250.000 Hz
FIORES D.47683T7T Hz
g D4ESTED Sac
ARG 198._57
D 16.000 usac
DE 6.50 uSac
TE 303.6 K
Dl Z.00000000 Sac
D1l 0.03000000 sSac
o0 1
————— CHANHEL £
ssar 1257864551 Mz
HUCL 13Cc
Pl 10.00 usec
FLu 5= _0o00OALE W
PR L =
aroz 500.191000E MEz
NHUCZ 1B
CPOFRZ[Z waltzlé
FCFDZ BO.DD usac
W2 2Z 00000000 W
FLW1Z D.35764000 W
FLW13 D.1T7TSES0D1 W
FZ - Frocessing paramatars
31 3ZTEE
ar 125.7728540 sz
WD EM
838 o
= 100 nz
cB o
FC 1.40
1 4
T T T T T T T T T T T T
220 200 180 160 140 120 100 80 &0 40 20 0 ppm

Phé 3C NMR (125 MHz, CD;0D) ciia hgp chét phlorizin (IC6)
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LICH2A-MeOD-1H EE%
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e BE @ mediEe
Phd '"H NMR (500 MHz, CD;0D) ctia hop chat 2,4-
dihydroxydihydrochalcone-6-O-f-p-glucopyranoside (IC7)
LICH2A-MeOD-1H gg
B R
NI N7 ==\ WP

; 36 35 34 33 32 a1 30 29 “ppin
e e RO e T

Pho 'H NMR (500 MHz, CD;OD) gian cta hop chat 2,4-
dihydroxydihydrochalcone-6-O-f-p-glucopyranoside (IC7)
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LICH2A-MeOD-Cl1l3CPD

)
BROUKER
(]

wn ] o momoo o
= Ho e e FmEA~ Ded i@ M TS MAT-OMODOED 0
. - : LF S T eEC e minm e D @ o e
o £ g cd - o oow WA B L m e A m o m e E = Current Data Paramatars
=1 D D o W Caucdoe CO@mY CTT AT A DODDD - ©
= —_—— e e e e R R R HAME 1H.ANE_LICHIA
EXERO =
N7 TSN T SNONWSS =N :
F2 - Requisition Paramatars
Data_ 20200315
Ta
INSTRUM spect
FROBED 5 mm PAEROG BB/
PULEROG zgpg3l
HO._ o Eziie
SOLVENT MaOD
= 1024
o= a
OH SWE 31750000 Hz
-'S. FIDRES D.476337 Hz
= AQ DABSTED sac
4 0 AG 1sa.57
HO - D 16.000 usec
= o= &_50 uzac
HO=3" oH = 0i.4 E
o Z_ooo0oooD sac
D11 o pz000000 sao
TDO 2
CHANMEL =
aFol 125 THEASSL MEz
HOCL 1zc
B2 10.00 usec
FLW1 85 _00000000 W
i CHANNEL £3 mm——————
sroz 500_131000E8 Mz
HOCz 1B
CEOERG [ waltzle
ECEDZ 80.00 usec
FLEZ 2Z_0O00000D W
FLE1Z 0_I57EL000 W
FLW13 017383001 W
F2 — Pracsssing paramsters
sz az7se
=5 125_7726241 MEz
WO =
az8 o
) 100 Hz
ca o
EC 1.ap
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

Ph6 *C NMR (125 MHz, CD;0D) ciia hop chat 2,4-

dihydroxydihydrochalcone-6-O-f-p-glucopyranoside (IC7)
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T T T T T

7T L= 5 4 3

2 1 ppm

Phd HSQC ciia hop chét 2,4-dihydroxydihydrochalcone-6-O-f-p-

glucopyranoside (IC7)
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LICHZA-MeOD—HMBC
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Pho HMBC cua hop chat 2.4-dihydroxydihydrochalcone-6-O-5-p-

glucopyranoside (IC7)

Analysis Name:
Method:
Sample Name:
Analysis Info:

LICH2a.d
Quang_2020.m

LICH2a

Column Eclipse XDB-C18, 4.6 x150mm

Instrument: LC-MSD-Trap-SL
Operator: 2195410AEQ000514

Print Date: 7/7/2020
Acq. Date: 7/7/2020

3:14:30 PM
3:11:30 PM

Intens.
x107

1.0

0.8

0.6

0.44

0.24 275.8

256.9

199.7

15|85

4189

-MiS, 0.2min #12]

455.0

150 200 250

MSD Trap Report v 4 (A4-Opt2) Page 1of1

glucopyranoside (IC7)
% Phu Iuc pho chat IC8

#i- Agitent Technologies

Phé (-)-ESI-MS cuia hop chat 2,4-dihydroxydihydrochalcone-6-O-f3-p-
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shGRer

Currant Data Paramatars
HAME 1H.ANH_LICES

EXEHO 10
FROCHO 1
FZ - Acguilsition Paramatars
nate 20z0D338
Tima 15.03
IHSTRON =
P 5 mm PAEBO BE/
FULFROG 30
™o ESE36
SOLVENT
HE 16
s
SWHE 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767359 sec
BG 157.35
ol 50. 000 usec
oE 6_50 nsec
TE 303.0 B
o1 1.00000000 sec
OO 1
- —— CHAMHEL £
=201 S5D0D.19Z0EE9 MHzZ
NDC1 1H
1 1020 usec
PLWL 2Z.00000000 W
FI - PrOCeSsSing Parameters
=1 ES5E36
aF S500.1889999 MHz
WOW EM
Y a
LE D_30 Hz
GE [
BC 1.00

|| Ljh____lthuLh_
T T T T T T T T T T T
10 9 B 7 -] 5 2 1 o -1 ppm

B He A EEm

Phd '"H NMR (500 MHz, CD;0D) ctia hop chit isoquercitrin (IC8)

LICB5-MeOD-1H
B R

— 5,185
——5.169
4.838

T T T T T T T T T T T T
52 541 50 49 48 47 46 45 44 43 42 41

T T T T T T T
40 39 38 37 36 35 ppm
RS W EE W

Phd '"H NMR (500 MHz, CD;0D) gian cta hop chit isoquercitrin (IC8)
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LICB5-MeOD-Cl1l3CPD

ur AT E W o woe 4
n MO @m T o = & o s e O T D e S O 04 S @

= i . sy o i et B S e

o S m oo W ooiod el e s e e e

— DD N e ] Som = =

e P et - e - Al

HC

T T T T T T T T T T
180 160 140 120 100 80 60 40 20 ppm

Current Daca Paramaters
HAME 1H.ANH_LICES
2

sac

e
e

EXFRO
FROCRO 1
F2 - Requisition Paramatars
Data, 20200331
e 5.1B
INSTRUM spact
FROEED 5 mm PABEQ BB/
FULFROG zgpg30l
o E5536
BOLWVENT MoOD
I 1536
o2 4
el I1250.000
FIDRES 0. 87637
g 1. DAESTED
ARG 138.57
D 16. 000
DE & .50
= 050

. 00000000
0.02000000
1

sac
sac

[T A 5 —

12%5. THE4SS1
13C

10.00
B2 DOO000ODD

MEZ

s
W

——— CHANHEL £2 mm—————

500.131000E Mz
1B
waltzls
HO.DD usec
2200000000 W
0.357E4000 W
©0.17383001 W
F2 - Procassing parametors
ST AZTEE
SF 125 TT244E3 MHZ
WO EM
ss8 o
LB 1.00 Hz
=] o
FC 1.40

Pho '*C NMR (125 MHz, CD3;0D) cuia hop chat isoquercitrin (IC8)

LICB5-MeOD-HSQC

[ 1 || 1 ks ppm

|

L) F1oo0

' F1os
3 Fiio
115
] Fizo
F1zs

3 130

Pho HSQC cuia hop chét isoquercitrin (IC8)
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LICBS-MeOD-HMBC

ot 1k

me

) f;n

CH

[}
¥
(I}
' 1
L] ]
]
”
ol
L. L]
' L]
(3R]

- 30

—~ 40

= 50

III = TO

*f100
L]
110
— 120
— 130
140
=150
- 160
170

- 180

-~ 190

Phé HMBC cua hop chat isoquercitrin (IC8)

% Phu Iuc pho chat IC9

LICCl-CDC13-1H

— 3,085
=0.000

COOCH;

oH

=

Currant Data Paramacers
HAME 1H._ANH_LIOCCL

EXPHO 10
FROCHO 1

FZ - Acquisiticn Paramatars
Dace 20200206
Tima™ 11
TMETROM Speet
FROBHD 5 mm FAEBO BB/
PULFROC 230

™D G536
SOLVENT coo13

HE 16

oS 2
ECE 10000. 000 Hz
FIORES 0.1525688 Hz
AD = JTs'Jﬂ-!! sac
RC _ET

ol 5o.nu1:| HEes
oE 650 uses
TE 303.0 K
ol 100000000 sac
DD 1

- —— CHAHNEL 1 e
sPOL SO0 1329555 MEz

PL 10. zn e
PLWL 27 00000000 W
FZ - Processing Parametears
=21 EEE36
SF 500.1830123 MHz
WOW EM
S5B o
LB 0.30 E=z
GE o
BC 1.00
T

PRpm

Phd '"H NMR (500 MHz, CDCls) ctia hop chat methyl 4-hydroxybenzoate

(IC9)



158

LICC1-CDCl13-Cl13CPD

l [ N
COOCH;
2
7l
OH
T T T T T T T T T T
180 160 140 120 100 20 60 40 20 0 ppm

Current Data Paramaters
HAME 1H.ANH_LICCL
z

EXPNO

FROCHD 1

FZ — Roequisition Paramatars
Data Z0200Z07
Tina 10.11
INSTRUM spact
PROEED 5 mm PAERBO BB/
FULEROG zgpa3l

™ E553E
SOLVENT cociLz

w3 720

o= 4

SWE 31250000 Hz
FIDRES O.476E3T H=
AQ DL4ESTED Sac
RG 198.57

D 16.000 umec
il 650 umes
= 030 ¥

o 2.00000000 Sac
D11 0.03000000 S&c
D0 1
mm———— CEAHHEL £] mm———
SFO01 125_ THE4SS1 MEz
HUCL 13c

P1 10_00 usec
PLM1 8200000000 W
———— CEANHEL £2 o ——
aFoz 500.1310008 Mz
MOCZ 1H
CFORRG[Z waltzlé
BCPOZ 80.00 usac
FLMZ 2Z .0000000 W
FLW1Z 0 _357E4000 W
FLW13 0.17589001 W

F2 - Processing [aramatars
ax 3AZT

8F 1Z5_T726222 MEz
WO EM

-1 o

) 1.00 Hz
=) o

BC 1.40

Pho '*C NMR (125 MHz, CDCl;) ctia hop chat methyl 4-hydroxybenzoate

(IC9)

LICC1-CDCl13-HSQC

10

20

30

40

50

60

70

80

S0

100

- 110

120

130

-+ 140

T T T T T T T

T
2 1

o -

Phd HSQC ciia hop chat methyl 4-hydroxybenzoate (IC9)
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LICCI—-CDCILI3-HMBC

i

Ppm

- SO0

(- 60

— 70

- BO

- 90

— 100

— 110

— 140

— 150

- 160

- 170

— 180

— 190

a.s Ppm

Pho HMBC cua hop chat methyl 4-hydroxybenzoate (IC9)

% Phu Iyc pho chat IC10

LICC3-CDCl3-1H

sRGREn

=
o - fae] =
o — ] =
o1 o = &
2 - =
= w - v
| | Current Data Paramacers
HAME 1H . ANH_LICCI
EXEND
FROCNO 1
F2 - Acquisitien Paramatars
Dacae_ 20z00207
Tima 1
IRSTROM spect
COOCH s EOEHEY 5 mm PABSO EB/
FULFROG 2g30
o EE536
SOLVENT cpc13
HE 16
D= 2
) 10000.000 Hz
FIDRES 0.15ISEE Hz
] I.ITETIZSS sac
RO 17534
oW L0.000 uses
oE 650 usec
TE D2.0 K
oL 1.00000000 sec
oD 1
s —— CHAHHEL £1 mm———
=Fo1 LO0.1SZ0BE5 MHz
EDC1 1m
F1 10 .20 usac
FLW1 2200000000 W
F2 - Procassing paramatears
Er EES3E
=F S00.1SS0118 MHz
WOW =M
==B L]
LB o.30 Hz
cB L]
BC 1.00
| S
T T T T T T T T T T T
] B T 6 5 3 2 1 1] -1 ppm

. 4
=) &
Pho 'H NMR (500 MHz, CDCl;) ctia hop chat methyl 2.4,6-
trihydroxybenzoate (1C10)
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LICC3-CDCl13-Cl3CPD

- o =
45 =2 F = L= mm moe- - .
; pr S = e et = =}
- = LR . Curzent Daca Parametars
= £ = "R EREE = T saME 1m_aum_ricc:
zxrno 2
T VN EEEN :
F2 - Requisitisn Parametars
Data_ Zoz00210
% 11 81
INSTRUM spect
PEOBED 5 mm PABEO BB/
FULFROG zapa2D
™ e
soLvENT cacis
n= 2585
s H
O HA E 31250000 =z
COOCHs FIDRES D.476837 Hz
B4BETED san
HO ‘IJ\\ OH i 15m.57
R -] D 16.000 usac
| e &_50 usac
e = 103 0 x
- D1 Z_00000000 sac
D11 0 02000000 sec
T50 1
oH
B i R —
srax 125 7864531 Mz
e 130
F1 10.00 usec
PLuL 83_00000ADD W
e EERRY. 3, e
500.131000E8 MEz
walrzi
50-00 usac
22_poogooon w
0l3s764000 W
FLML3 0l17383001 W
F2 - Processing parametars
a1 1z788
o 125 71726220 Mz
wou M
528 o
18 1.00 Hz
= o
rc 1.00
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

Phd '*C NMR (125 MHz, CDCls) caa hop chat methyl 2,4,6-
trihydroxybenzoate (1C10)

LIcc3-CcDCl13-HSQC

ppm

100

|- 110

120
7 6 5 4 3 2 1 o Ppm

Pho HSQC cuia hop chét methyl 2,4,6-trihydroxybenzoate (IC10)
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LICC3-CDCI13-HMBC

A A

- 30

- 40

- 50

— 60

- -T0

100

110

120

130

140

150

160

170

— 180

190

T T
8 7

3 2 1

0 ppm

Phé HMBC cuia hop chit methyl 2,4,6-trihydroxybenzoate (IC10)

Analysis Name: LICC3.d Instrument: LC-MSD-Trap-SL Print Date: 7/7/2020 2:52:54 PM
Method: Quang_2020.m Operator:  2195410AE0000514 Acq. Date: 7/7/2020 2:50:33 PM
Sample Name: LICC3
Analysis Info:  Column Eclipse XDB-C18, 4.6 x150mm
Intens. +MS, 0.1min #6§
x108
COOCH; 152.7
6 HO OH
2
3
OH
2227
180.7
4
1308
2 1468 2344
1208
198.8
SoaE 1628 2427 2505
138 1348 170.7 2077 2309 2558
| 2389 2710 2788
WLy b ] D 1) A T
u-‘\‘\ .|\|H| I|\.||||m|.,\|‘\.|I"..\,\‘.u|\.‘ N 1Y | Y L L
100 120 140 160 18 200 220 240 280 miz
MSD Trap Report v 4 (A4-Opt2) Page 1of1l ‘5 Rgilent Technologies

Pho (+)-ESI-MS ctia hop chat methyl 2,4,6-trihydroxybenzoate (IC10)
% Phu luc ph6 hdn hop 2 chat IC11 va IC12
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LICB2-MeOD-1H

e
B LR%R

Current Data Parameters
NAME 1H.2NH_LICB2
EXPNO = AR
FROCNO 1

F2 - Acquisition Parameters
318

Date 2020031

Time

INSTRUM spect

PROBHD 5 mm PABEO BB/

PULPROG zg

i) 6553

SOLVENT MeOD

NS 16

DS 2

SWH 10000.000 Hz

FIDRES 0.152588 Hz

aQ 3.2767999 sec

RG 157.35

DW 50.000 u

DE 6.50

TE 303.0

D1 1.00000000 se

TD0 1

CHANNEL £1

SFOL 500.1920889 MHz

NUC1 1H

Bl 10.20 usec

PLW1 22.00000000 W

F2 - Processing parameters

ST 65536

sF 500.1889998 MHz

WDW EM

SSB

1B 0.30 Hz

GB o

BC 1.00
m b e s

T T T T T T T T T T T T T T T T
13 12 1 10 9 8 7 6 5 4 3 2 1 0 -1 ppm

B [ EEEEERE
Phdé '"H NMR (500 MHz, CD;0D) ctia hdn hop hai chét isotachioside (IC11)
va uridin (IC12)

LICB2-MeOD-1H
B R

6.331
326
L34
6.308

_—8.022
——3.006
_—7.045
~—7.027
_—6.492
T 6.486

I

&
_—5.921
=~5.912
_—5.721
——5.705

80 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 71 7.0 69 68 67 66 6.5 64 63 6.2 61 60 59 58 57 ppm
h:g ) B e A
Pho 'H NMR (500 MHz, CD;OD) gian ctia hdn hop hai chét isotachioside
(IC11) va uridin (IC12)
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LICB2-MeOD-1H
B ER

— o1 = o4 2oy
B W T

o g pege R
- B R R e R R R R R R R oo e

—4.708
210
200
191
176
167
157
035
0249
023
023
020
014
892
887
88
878
873
867
863
848
843
837
835
831
798
766
760
742
735
726
716
702
92

—4.724

e e TEC Twr s e e A1

Ph6 'H NMR (500 MHz, CD;OD) gian ciia hdn hop hai chat isotachioside

(IC11) va uridin (IC12)

LICB2-MeOD-Cl1l3CPD

2 Beme
W weied oo
o g
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

Pho '*C NMR (125 MHz, CD;0D) ctia hdn hop hai chét isotachioside
(IC11) va uridin (IC12)
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LICB2-MeOD-C13CPD B(;aggn
D<)
|\ || | 14/ || N Y Voo

T T T T T T T T T T T
170 165 160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 &8 80 75 70 65 60 ppm

Pho 3C NMR (125 MHz, CD;0D) cta hdn hop hai chét isotachioside
(IC11) va uridin (IC12)
LTCBZE —MaOD—-HS O

| L1 L] I||,. ||L. ]I | | e

- 70

110
F1zo
130

rao

1s0

J T T T T T T
B v L= ] - 3 2 PP

Ph6 HSQC cuia hdn hop hai chat isotachioside (IC11) va uridin (IC12)
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LICB2 —MaeOD—HMBC

L‘,‘J._ J JL_ LLLJL :

100

110

120

130

Freo

150

160

170

180

190

Phé HMBC ciia hdn hop hai chét isotachioside (IC11) va uridin (IC12)
% Phu lyc pho chat IC13

EXFNO
PROCHD

o1
DD

PP

Currant Data Paramaters
HAME 1

1H.ANH_LICHE

1

202005132

&.50

303,
1.00000000
1

mm—m—————— CHANNEL Il

- Acguisition Parametars

Hz
Hz
sec

uses
uses

sac

11

10

2 1

3
ﬁﬁﬁﬁ%ﬁﬁﬁﬁﬂaﬁ
SEEEEREEREERE

=Fo1 SDC. 1320585 MEz
HOC1 im
Pl 10,20 usec
Fim1 2Z_00000000 W
FZ - FEOCASSing paramatars
ax EEEIE
aF 500. 1850116 MEz
wow ]
58 o
1B 0.30 Hz
GB
wc 100

T

pm

Pho 'H NMR (500 MHz, CDCls) ctia hop chat spinasterol (IC13)
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LICH8-CDC13-1H
B R

QP i

T T T T T T T T T T T
210 205 2.00 195 190 185 180 1.75 1.70 1.65 ppm

T ﬁﬁﬁﬁ M,

T T
4. 8 4.? 4.6 4.5 4.4 4.3 4.2 4.1 4. 0 3.9 3.3 ppm

5.I2 51|1 510 49 g
Phd '"H NMR (500 MHz, CDCl5) gidn ctia hop chat spinasterol (IC13)

LICH8-CDC13-1H
B R

EnmoNEmMNO R R NN NS NN NN ONmEoONMESISERME RN IS AN AN AoV ET e~ ©
NN AN, EINTMMNMN AN R R N TN A OO N OO~ T EE PO TMAONCD @O NM—A S

S et e e A e el ] e g e e e e e e

\\\\\\\\\\,\\\h\\\\\\\\\\ﬁl///ﬂ%nﬂﬁﬂ//// N////// HI\H/////// |

—1.719

T=1.915
T~1.705

110 ppm

%ﬁﬁﬁﬁﬁﬁfﬁr’ﬁf

Phd '"H NMR (500 MHz, CDCl3) gin ctia hop chat spinasterol (IC13)
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LICH8-CDC13-1H
B R

CEOOMECOINI M A MO O AN A MOWD TG T 00T R =R
i - =R - - R R R = N e SR Ty R = R R N+ NOONd
MEMOMEI OO N AN ANANNN A A A A A A A A A A DO0O0 0 @ 0F @ &0 @ [~

B S i

I/ == Y%

1.110 1.;55 1.;50 1.‘25 1.|20 1.115 1.110 1.65 1.100 II:I.I95 u.;m 0.;35 0.;30 0.1!5 O.ITI] 0.|65 0.'|Bﬂ 0.|55 rl.upm
S = aa = € fdd_)‘ Fa = s — W =
W W ' W E W T
Phd '"H NMR (500 MHz, CDCl3) gin ctia hop chat spinasterol (IC13)

LICH8-CDC13-Cl13CPD o S I
(<

e w7
ey = [ e 5l e e

v o= RN ERE N RN RN SRR LRSS 2882

e I e e o e current Dasa Farame
o o am E G i s O G e e e o ol @ o et iy OETNE Data Farametars
. -t - Lol ol T T R TR e e B T B T T T BT T I S I T I HAME 1H.ANE_LICHE

S s :

FZ - Aequisition Farameters

Data_ 20200514
Tima 4.26
INSTRIM spect
FROBHD 5 mm PABEO BE/
FULERDG 2gpg30
TD E5536
SOLVENT 13
] oz4
oS
W 31750.000 Hz
FIDRES 0476837 Hz
AQ 1.D485760 sac
188.57
D 16.000 usac
oe £.50 usac
TE 303.0 K
D1 Z.00000000 sac
DI1 0.03000000 sac
TDO 1
mmmmmm—m CEANHEL ] ssmsm———
aFoL 125. 7864551 MEz
NOCL 13C
P 10.00 usac
FLH1 B5.00000000 W
m—————— CHANHEL 3 ==e———
aroz 500.1510008 MEz
NOCz 18
CPOPRG[2 waltzl
FCPOZ B0.D0 usac
FLMZ 2200000000 W
FLMW1Z 0.3I5764000 W
FLW13 0.17383001 W
FZ - Procassing Paramators
3% 3276
aF 125. 7726221 MEzZ
WO EM
EEL] ]
La 1.00 Hz
=] L]
PC 140

T T T T T T T
180 160 140 120 100 80 60 40 20 0 ppm

Phd *C NMR (125 MHz, CDCl;s) ctia hop chat spinasterol (IC13)
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LICH8-CDC13-C13CPD -,

BE%R
o _ R —— . T i
g 58 8 @Eg o= R -~ 2 = =22 = By
w o g o - oo o @ o - e o | v 06 et - o
8 i s g ssg =% :  H44 203 R S P e

rathard
bbb i b L

I 1 1
1 | ‘ | ] !
[ I
" ‘-l. L 4 e A L o l Ak g
4 hefteny Wepncsha s e Teatray A iy L W
T

T T T T T T T T

55 50 45 40 35 30 25 20 15

Pho 3C NMR (125 MHz, CDCls) gidn cta hop chét spinasterol (IC13)

LICHE8-CDC13-HSQC

Lh s o l FEm

- 10

LI bl |

L

~ 100

~110

~120

— - - k130

F1s0

Pho HSQC ciia hop chat spinasterol (IC13)

% Phu luc pho chat IC14

pPmM
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3.3

1,881
1.862
— . 041

Currant Data ParamateEs
HAME 1H.ANH_LICCS
EXFHO 10
FROCHO 1

Acqguisiticon Parametars
20zZ00220

Tima
THESTROM
o 5 mm PARBO BB/
FULFROGC zg3n
o 5536
SOLVENT
16
LI B 2
(e 2 10000.0040 Hz
FIDRES O0.15IS88 Hz
2.2TETZ53 mac
RE 735
oW 50.000 usec
e 650 usec
TE [
DL 1.00000000 sec
Do
— CHANNEL L1 mm———
=Fo1 S00.19Z0B85 MHz
HDCL 1H
PL 1020 useo
PLWL 2Z 00000000 W
FIZ - Proceassing paramatars
=1 CEEED
=F S500.1535353 MHEz
WDW Em
==B L]
LE 0.30 Hz
== L]
B .00
JI. A
T T T T T T T T T T
9 r 6 5 3 2 1 o ppm

=

1 i)

1=

2 B

Phé 'H NMR (500 MHz, CD:OD) ctia hop cht isofraxidin (IC14)

\ o )
BRUKER

(|

LICC5-MeOD-C13CPD

W12

o il o ca @
- - am T T o @ ea e r S e O- O MDD
= e w o ol od St o ®
= a A o T W LT urrent Daca Paramataxrs
a2 SasSS == EFwmTSITIEET HAHE 1n.BNHE_LIOCS
EXFRO z
| N VA OS2 == -
FZ — Roequisition Parameatars
DT ZO200Z2Z3
Tima 1_2E
INSTHUM sSpact
PROBHD S5 mm FABRO BE/S
FOLEROG zgpg30
D 5536
SOLVENT HeDD
S 512
o3 4
SWH 31250000 Hz
FIDRES D._476837 Hz
RO 1.D&ESTED sac
BT 15857
Dl 16.000 use:
11 DE &S0 use
et TE FI0I_1 X
aQ o Z_po0000D0 sec
£a1 0.03000000 sac
oA 1
e CHAMHEL £1 == —
aral 125 _THEALS1 MEz
HOCL 13C
P 1000 uses
FLWL 82 0000000 W
——————— (CEANHEL £33 - -
SF02Z 500.191000E MHz
=z 1H
CPFOFRC [2 waltzL&
FCPDZ BHO . DO uses
FLMZ 2Z 0000000 W
FLMLZ 0.35764000 W
FLWL3 0.17983001 W
FZ — Frocessing paramatars
axF IZTEE
aF 125 T726241 MEz
WD EM
EEET
LE 100 Hz
=]
EC 1_4p
T T T T T T T T
140 120 100 80 60 40 20 0 ppm

Ph6 *C NMR (125 MHz, CD;OD) ciia hop chét isofraxidin (IC14)
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LICCS5-MeOQD-HSQC

L as
o ) - S0
-‘::‘%/()j; 3 . . 55
e s‘-a—ﬁ'ﬁ“u_f:' F ea
- &5
L 70
L 75

~ 80

- 120
- 125
130
- 135
140
145

- 150

Phb HSQC ctia hop chét isofraxidin (IC14)

LICCS-MaOD-HMBC

= L]

£ =
= -\"2’ v v = &0

L 1m0
iro
L] sy

120

1=0
- 1&0
F1vo

im0

Pho HMBC ciia hop chét isofraxidin (IC14)
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Analysis Name:
Method.
Sample Name:
Analysis Info:

LICCS.d
Quang_2020.m
LICCS
Column Eclipse XDB-C18, 4.6 x150mm

Operator:

Instrument: LC-MSD-Trap-SL

2195410AE0000514

Print Date: 7/7/2020 2:46:30 PM
Acq. Date: 7/7/2020 2:44:10 PM

Intens.
x108
3.04

2.5

2.04

05

0oL \‘

1348 1618

1228 ‘ 1786
L wlly i I

189.8
206.6

2.8

+MS. 0.2min #10|

120 140 160 180

200 220

240 260 280 miz

MSD Trap Report v 4 (A4-Opt2)

Page 1of 1

<5 Agilemt Technologies

Pho (+)-ESI-MS ctia hop chét isofraxidin (IC14)

% Phu Iyc pho chat IC15

Corrent Decs Parasscsrs
HisE 1H.BEH_LICEL
EXPSD 18

FROCNO 1

F3 - hoqulmitlon Parssscsrs
Data_ FLE ST

Tims 13,52
TRCSTRIM apsct
FROGHD % == PARBO A/
PULFROG 2930

™ 553
SOLVERT =

HS 1%

o5 2

SHE 13000. 080 &z
FIIRES 9. 15258 Hz
AQ I.ZTETEE msc
[ 11009

oW 50.000 casc
oE .50 casc
™ 3010 K
m 1.00003000 msc
™o L

[ — £ m—
sFal 500, 190880 MRz
HOCL &

[ 10,30 sasc
FLEL 22.00000000 W
F3 - ProcsaEing PACASSTSCE
sl

sF 5001083115 MRz
WD B

SER [

L& .30 Bz
= [

B 1.0

12

1

10

e

4 et

Phdé '"H NMR (500 MHz, CD;0D) ctia hop chit (7R,8S)-yemuoside YM1
(IC15)
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LICB1-MeOD-1H ng

MMNG NG @
wwwwww

[ T B T T T T i - ol ot

wwwwwwwwwwwwwwwwwwwww

——5.556
m——Gi543

7.3

T T T
6.6 6.5 6.4 6.3 6.2 6.1 6.0 59 5.8 5.7

¥z T4 TW 68 6B BT .
W e el e 1 TR T
Pho 'H NMR (500 MHz, CD;OD) gian cta hop chat (7R,8S)-yemuoside
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LICH9A-CDC13-HMBC
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IPB6 - DMSO - 1H
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IPB6 - DMSO - HSQC

| I T

L]

NN

]

- 40

- 45

- 50

1]

- 60

- &5

- 70

- 75

- 80

- 85

- 20

- 95

- 100

- 105

110

115

- 120

|- 125

-130

|- 135

T T T T
T (] 5 4

T
3

T
ppm

Ph6 HSQC cua hop chit apigenin-7-O-f-b-glucopyranoside (IP2)

Display Report - Selected Window Selected Analysis

H-Anh IPE6.2

Instrument: LC-MS0-Trag-SL

Print Date: 5/12/2022 2:57:18 PH

Analysis Name:
Method: Quang_J020.m 21954 14 Acq. Date: 5132022 25511 PM
Sampie Name: H-Anh IFB6
Analysis Info:
e M5 T imin
e’
4 a9
14
w59 \ w70 “s
15 s B e %o R ) T
MSD Trap Report v 4 (A4-Opt2) Fage lof1 I e ——

Pho (-)-ESI-MS ctia hop chét apigenin-7-O-f-p-glucopyranoside (IP2)



184

IPB8 - MeOD - 1H

Mo e e oo

g‘%ﬁ%&%\%—

|.| ||| bu_.ult ol

P -

Pho '"H NMR (600 MHz, CD;0D) cta hop chat isoquercitrin (IP3)

11 10

IPB8 - MeOD -1H BLSZ_)R
1w Le TTT 5 \///‘ GV P

T
.65 3.60 3.55 3.50 3 45 ppm

D

Pho 1H NMR (600 MHz, CD;0D) giin cta hop chat isoquercitrin (IP3)



185

IPB8 - MeOD - C13CPD

WS-

T T T
a0 40 20 o Ppm

T T
120 100 80

T T T T
180 160 140

Phd '*C NMR (150 MHz, CD3;0D) ctia hop chét isoquercitrin (IP3)

% Phu luc pho chat IP4

IPB7-MeOD-1H

[

1 [1] Ppm

SR e e S S s
Qe B EsEER
fE e B EsEER

I=

Ph6 '"H NMR (600 MHz, CD;0D) ctia hgp chét phlorizin (IP4)



186

IPB7-MeOD-1H
B R

3.746
3735
726

3755
3.72

2
L

T
3.8 3.7 3.6 3.3 3.2 3.1 3.0 29 ppm

- e e TR

o}

Ph6 '"H NMR (600 MHz, CD;0D) ctia hgp chét phlorizin (IP4)

4.0

e

IPB7-MeOD-C13CPD
Wl |
OH

T T T T T T T T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm

Ph6 *C NMR (150 MHz, CD;OD) ctia hop chat phlorizin (IP4)



187

Display Report - Selected Window Selected Analysis

Print Date: $/12/2022 3:04:14 PM
Acg. Date: S/12/2002 3:00:14 PM

Instrument: LC-MSD-Trap-SL

Analysis Name: He-inh IPET 2

219541

Sample Name:  H-Anh IPE7
Analysis Info:

o B

E

by

438 0

435.0 [M-HJ-

—

pr1}

Apnw brwsagis

Page 1of1

MSD Trap Report v 4 (A4-Opt2)

7

5

Pho (—)-ESI-MS cua hop chat phlorizin (IP4)

Phu luc pho chat IP5

7

5

X3

¢

1H

MeOD -

IPH2

7

, CD30D) cua hgp chat lupeol (IP5)

"H NMR (500 MHz

5

Pho



188

IPH2 - MeOD - 1H

LEG™T
Awm.ﬁy

LP6"T Y
mmm.ﬁ%

¥96°T
.‘.um‘ﬁ\\\
s6°1) o
886° T/ w
Loozd m

p—a

p—
ooq.m/ \ w
ZI9°2 \
qu‘ml/..u =
YER T LN =
mqq.m.\ —
95%° ¢ 0=

<=

Q

<

<

=

Q

5
TET"E
d&.ml/V.r m
PST E—= \
5 =
wmm‘m% 1)
0EE"E— =
£EE"E i
sgg e~ m

=]

ppm

2.0

Phd

'H NMR (500 MHz, CD;0D) gi

)

|
|
il

1
/

|
|
it
|
I;U'} i, |

J

|
|

I

Nl Nl

U

[,
| LUJ’JL/I U

AU,V

I
UJrUuI I

1

iy
1
ey

v

|
M

A

u__

JJU\/ \ \‘f‘\..z\_w"

ppm

T
0.8

g ]

0.9
\
¥l

1.0

1.2

B

w
-

@
=1
©

©
o
o

] |

e

Pho 'H NMR (500 MHz, CD;OD) gian cta hop chit lupeol (IP5)

=
o
P

[

@
i
tik

=
a
o

N

o
<
-

1

S8G7F —. e
== = ©
mmm.wv 2 g0}
065" ¥
LOLT T~

ZTL =" = ‘w L
R




189

IPH?2 - MeOD - C13CPD
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IPB4-DMSO-COSYGP

o

x105
4.2

38
36
34
32

28
26
24
2.2

18
1.6
14
12

08
06
04
0.2

5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0

T T T T T T T T T T
0.5 ppm

Phdé COSY ctia hop chat ginsenoside Rgl (IP6)

o
W |,. + E
-! " = E "
R L . . A I
- ; . : : 1 :
'.‘ “ a8 =
o o 5 .
]
-
o . 5
¢ 1
i h p gt A e
i g : . 3t

Current Data Parameters

ANH IPB4
EXPND iy
PROCNO il
F2 - Acquisition Parameters
Date 20210603
Time 18.49
INSTROM spect
PROBED 5 mm PAEBO B3/
PULPROG cosyaEPpaE
) 2048
SOLVENT S0
NS 4
os ]
SKH 2747.253 Hz
FIDRES 1.341432 Hz
AQ 0.3727360 sec
R& 662
DN 182. 000 usec
DE 650 usec
TE 303.0 K
oo 0.00000300 s=c
0 1.78045404 z=c
D11 0.03000000 s=c
e} 000002000 z=c
D13 000000400 s=c
D1§ 0.00020000 z=c
INO 000036400 s=c

£

SFO1 5002405185 MHz
NUC1 18
o 20.20 usec
Bl 10,20 usec
P17 2500, 00 usec
PIN1 22 00000000 W
PLN1O 2_54320002 N
e ENT =====
GPNAN[1] SMSQI0. 100
GPz1 10000 &
P1§ 100000 uses

Fl - Acquisition parameters

SF01

5
&N
FnNODE

ZRERFRER

F1
5I

BERENE

5002405 M=
432.935633 H=
5.402 prm
or

- Processing paramcters

500.2390105 MHz
QSINE

[
¢ Hz
a

1.40

- Processing parameters

1024
500.2390054 MHz
OSINE

L
0 Bz
[

- Scan (rt: 0.984 rin) VHH_IPB4_NEG.d

835.4609 [M+CI]- (tinh toan ly thuyét cho [C42H72014Cl]

835.4609
836.4635
837.4594
83846513
839.4583
. . 4 | | | : ; 4
827 828 829 830 831 832 833 834 835 836 837 838 839 840 84 842 843 B44

Counts vs. Mass-to-Charge {m/fz)

Pho (-)-HR-ESI-MS cuia hop chit ginsenoside Rgl (IP6)

% Phu luc pho chat IP7



201

IPB11-MeOD-1H

0
0

U

"

u

I

"
m
e
I

cars

Processing parame

GLE ¥ ]
I

ppm

Ll
69
28k
L'y
LS}
£8'e
08'S
LLE
L)

bl =3
&
o

W

, CD;0D) ctia hop chét Iparvisepala-1 (IP7)

"H NMR (600 MHz

5

Pho

IPB11-MeOD-1H

£Z6°'E
LZ6"
b6 "
BF6 "

850 °
840"
6L0°
BED”

LLk®
¥ER "
D&% *
LEY "

¥ER®
EEEN

BlE"

Si6°
Blo"
886"
166 °

59E°G
OLE"
BaE:!

6LV 'S

T
4.4

T
5.4 5.3

T
5.5

1

'H NMR (600 MHz, CD;0D) gi

7

ua hop chat Iparvisepala-1 (IP7)

an ¢

5

Pho



202
IPB11-MeOD-1H

ppm
pm

[- 8

; L DDE" D -

: / & oww,o/

: 'L EGE'D

; / - mom,o/ - |8|/mhlv

2> ¥26°0 = s
LT TEE "D =

; 096 °0

/w B m 0L6°0 = — - 569

§ 61 wwm.c/ Lt

i 084./. ppp—— A

: / - :oé./. & e )
ZTTE~F nmo;}...H - s

650"
680"
L&D "
DET*®
B8FT"
0TE”
8EE"
ESE"
B9E "
EZR"
BEZV "

8Py 1

mmvé/
3951

omw,ﬂjf/h
L0s° 1

ore 1
186°1

Tee 1
E09 T
669 T—
1991
¥Lg"
189
169 -
zoL”
vaL”
R
z6L”
116 °
£E6°
LE6"
556
300"
£10°
620"
150°
590"
180"
661"
s0z°
zzz”
gzz"
s5z°
aLz”
662"
agE "
515"
zEy”

W T
1|1

Pho 'H NMR (600 MHz, CD;OD) gian cta hop chat Iparvisepala-1 (IP7)

2

1.2

~ W

Pho 'H NMR (600 MHz, CD;OD) gian ctia hop chat Iparvisepala-1 (IP7)

=
1I3

£8'8

¥

H.'.;T

08's

Ha

LL'E

1.6

=

9’9

965°E

——

o
o
o
~m

LE'G

-

T
T

IPB11-MeOD-1H
1.9

66'%

===

659 °E
199 '€
£99°E
LE

G._l.m”
TBLE~Y
08 E

BOB'E

118 E—2
m;.m\

8I8°E

Lze'e
QEBE
EEB'E

\
Ewtm\
073 '€
£E3°E
93 €

2.0

|
22

BE'Z

LhB'E
0GB E

£26 " E—F
Rm‘m\.

ﬁm‘m\
BY6°€

' |
T
24 23

W

180

AN TSI TS
2|1
R

L T R I B B o R R e I R i

L

T
25

T
400 395 390 385 3.80 375 3.70 3.65 3.60 3.55 3.50 3.45 340 3.35 3.30 3.25 3.20 3.15 3.10

T
2.6



203

IPB11-MeOD-C13CPD
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3. Két qua giam dinh tén khoa hoc miu thue vat Méc tai Sa pa
(Impatiens chapaensis)
BAO TANG THIEN NHIEN VIET NAM CONG HOA XA HOI CHU NGHIA VIET NAM

TRUNG TAM BAO TON TAI NGUYEN THIEN Pie lip - Ty do - Hanh phiic
NHIEN VIET NAM VA CUU HQ DONG THUC VAT

Ha Ngi, ngay 06 thang 01 ndm 2020

KET QUA BINH TEN KHOA HOC THYC VAT 1
Kinh giri: NCS. Nguyén Thi Thuy Linh, Vién Héa hoc, Vién Han lam khoa hoc
v Cong nghé Viét Nam

Ching t6i nhin dwge dé nghj gidm dinh tén khoa hoe cho mu tiéu ban cua NCS.
Nguyén Thi Thity Linh, Vién Héa hoc, Vién Han 1im Khoa hoc va Cong nghé Viét
Nam, vio ngdy 11/11/2019. Ching t5i di tién hinh giam dinh

Ngudi gidm dinh: PGS. TS. Vi Tién Chinh

Cic théng tin vé miu vit:

Toan than cdy thu héi tai vion Québc gia Hoéng Lién, huyén Sa Pa, tinh Lao Cai,
Viét Nam vao thang 10 nam 2019, MAu tiéu bin sé VHH.SP 10.2019.1 duge lru gilr
tai Vién Hoa hoe, Vién Han 1dm Khoa hoc va Cong nghé Viét Nam (VAST).

Két qua giam dinh tén khoa hoc:

- Impatiens chapaensis Tard.: Ciy cao dén 60 cm, phién 1& 7-8cm, mép 14 c6
ring cua. Cum hoa 4-5 hoa, hoa méu vang; la dai 2; moéng 1,5cm. Quéa nang khong
léng.

Trén co s cc diic didm di phan tich, ching t8i xéc dinh mu thuje ho Béng

nuéc (Balsaminaceae), cO tén khoa hoc Impatiens chapaensis Tard. hién duge biét co

phin bé & Vigt Nam.




#




224

4. Két qua giam dinh tén khoa hoc miu thuc vat Bong mréc dai hoa
nhé (Impatiens parvisepala)

CONG HOA XA HQI CHU NGHIA VIET NAM

2 Ao TANG THIEN NHIEN VIET NAM
NG ' Dijc lip - Ty do - Haoh phic

TRUNG TAM BAQ TON TAI NGUYEN THIEN
TET NAM VA CUU HO BONG THU'C VAT
NHIFN VIET NAM ¥A Q b | 3 Flit N, ngey 20 théng 06 ndm 2020

KET QUA DINH TEN KHOA HQC THUC VAT
Kinh giri: NCS. Nguy@n Thj Thiy Linh, Vién Hoa hoe, Vign Hén lam Khoa

hoe va Cong ngh§ Vigt Nam
Chimg 15i nhiin duwge dé nghj gidm dinh tén khoa hoc cho mau tiéu ban cia NCS.

Nguyén Thj Thuy Linh, Vién Héa hgc, Viégn Han lim Khoa hoc va Cong nghé Vit
Nam, vao ngay 09/06/2020. Ching 161 43 tién hénh giam dinh
Ngwin giam dinh: PGS, TS. Vi Tién Chinh

Cic thing tin vé mu viit:

Toin thin cdy thu hii tai vom Qudc gia Phia Odc-Phia Dén, huyén Nguyén
Binh, tinh Cao Bing, Viét Nam, vao thing 5 nam 2020, Miu tiéu ban s6 VHH.CB
05.2020.1 duge luu gilf tai Vién Hoa hoe, VAST, Vigt Nam.

Két qua giam dinh tén khoa hge:

- Impatiens parvisepala S. X. Yu & Y. T. Hou; Céy cao 30-50cm, phién 14 12-
18cm: mét 14 o ring cua thua. Cum hoa 6-8 hoa, hoa miu ving, la dai 4; mong 1-

Zem. Qué nang hinh tho
Trén co sir cac dic diém da phin tich, ching tdi xéc dinh miu thugc ho Bong

nuée (Balsaminaceae), ¢6 tén khoa hoc Impatiens parvisepala 8. X. Yu & Y. T. Hom,

hién duge biét cé phin bd ¢ Vigt Nam.

Impatiens parvisepala 8. X. Yu & Y. T. Hou
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ét qua thir hoat tinh khang viém loai Méc tai Sapa (. chapaensis)

VIEN HAN LAM KHOA HQC VA CONG NGHE VIET IvAm
VIEN CONG NGHE SINH HQC

Biachi: 18 Hoang Quoc Viet, Caugiay, Hanoi, Vietnam
Tel: 844-38361774; Fax: 844-18363144; Email: thaodo@ibt.ac.vn

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

(Két qua thic nghigm chi cd gid tri véi mdu dem thir)

- Miu thir: 05 mfu LIC
- Nguwdi giri miu: PGS.TS. Nguyén Hoang Anh, Vién Héa hoc

- Tai ligu tham khdo:

Liao 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. Journal of Traditional Chinese Medicine 34(3): 362-368

Combet S, Balligand JL, Lameire N, Goffin E, Devuyst O (2000) A specific method
for measurement of nitric oxide synthase enzymatic activity in peritoneal biopsies.
Kidney [nternational 57(1):332-8

Tsai PJ, Tsai TH, Yu CH, Ho SC (2007). Comparison of NO-scavenging and NO-
suppressing activities of different herbal teas with those of green tea. Food
Chemistry, 103(1), 181-187.

Bernardes NR. Heggdorne-Aratjo M, Borges IF, Almeida FM, Amaral EP,
Lasunskaia EB, Muzitano MF, Oliveira DB (2014). Nitric oxide production,
inhibitory, antioxidant and antimycobacterial activities of the fruits extract and
flavonoid content of Schinus terebinthifolius. Revista  Brasileiva  de
Farmacognosia, 24(6), 644-650.

Cheenpracha S, Park EJ, Rostama B, Pezzuto JM, Chang LC (2010) Inhibition of
nitric oxide (NO) production in lipopolysaccharide (LPS)-activated murine
macrophage RAW 264.7 cells by the norsesterterpene peroxide, epimugqubilin
A. Marine drugs, 5(3), 429-437.

I. VAT LIEU VA PHUONG PHAP NGHIEN CUU
L.1. Vit ligu

Lipopolysaccharides (LPS) tir Escherichia- coli cia 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 and
dimethyl sulphoxide (DMSQ) ciia Sigma Chemical Co. (St. Louis, MO, USA).
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= i3 .
cac hoa chiit cin thidt khic cda cic hiing Sigma, GIBCO, Invitrogen, Promega
V.¥.

D{" &
ng 1é bio: RAW 264.7 4o GS. TS, Domenico Delfino, Dai hge Perugia, lalia
cung cip.

1.2. Phuong phdp nudi cdy té bie in vitro

Déng té bio RAW264.7 duge nudi ey trong mdi trumg DMEM véi thanh phin
kém theo gém 2 mM L-glutamine, 10 mM HEPES, vé 1,0 mM sodium pyruvate,
ngodi ra b sung 10% fetal bovine serum — FBS (GIBCO).

Té. bio duge cly chuyén sau 3-5 ngay véi ti 1§ (1:3) va nudi trong t dm €Oz &
diéu kign 37°C, 5% CO.

1.3. Phuwong phip xic dinh khd ndng irc ché sin sinh NO ciia t¢ bio macrophage
RAW 264.7

Té bao RAW 274.7 duge dua vio dia 96 giéng & ndng d0 2 x 10° tb/giéng va nudi
trong ti &m & 37°C va 5% CO?2 trong 24h.

Tiép theo, mdi truémg nudi cdy duoc logi bo, thay bing moi truémg DMEM khong
co FBS trong 3h.

Té bao sau d6 duge 0 mAu nghién ciu & cic ndng d6 khic nhau trong 2h trude
khi duge kich thich sin sinh yéu t6 NO bing LPS (1pg/mL) trong 24h.

Mt sb giéng khdng dwge & miu ma chi sir dyng dung dich pha miu duge coi la
i chitng am. Trong khi déi chimg dwong dugc sir dung la NY-Methyl-L-arginine
acetate (L-NMMA ) (Sigma) & cac néng dj 100; 20; 4 va 0.8 pg/ml.

Nitrite (NO2-), duge xem la chi thj cho viéc tpo NO, s& duge xdc dinh nho b
Griess Reagent System (Promega Cooperation, W1, USA). Cy thé 14, 100 uL méi
truémg nudi té bdo (i miu) duge chuyén sang dia 96 méi va duge thém vao 100
uL Griess reagent: 50 uL of 1% {w/v) sulfanilamide trong 5% (v/v) phosphoric
acid va 50 pL 0.1% (w/v) N- 1-naphthylethylenediamine dihydrochloride pha
trong nudc.

H?n hop ndy duge 0 tiép & nhiét d§ phong trong 10 phit va ham lwrgng nitrite 58
duge do biing may microplate reader & budc song 540 nm. Méi truimg DMEM
khéng FBS duge sir dung nhyr giéng tring (blank).

Ham lugng nitrite cta timg méau thi nghiém duge xac dinh nhér vio dudmg cong
ham lugmg chuén NaNO2 va duge so sanh % voi miu chimg dm (LPS).
Kha niing (rc ché san sinh NO ca mu duge xdc djnh nhér cong thic :
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Y e ché =100%- [ham lwgng NOope/him hrgng NOpps]* 100

= Phép thir duoc I3p 1ai 3 1An 0é dam bao tinh chinh xéc. Gid trj ICso (nng 80 tic ché
30% sy hinh thanh NO) & duge xéc dinh nhé vio phéin mém mAy tinh TableCurve
2Dv4

1.4. Phép thik sinh hoc xic dinh ki ning gly djc ¢ bio bing MTT

= Chit thir (20 ul) duge dua vio cic giéng cia khay 96 giéng dé c6 néng dj twong
tyr ndng d¢ ctia thi nghigm NO.

- Sau khi diéu chinh dé c6 mit dg 1€ bao phu hgp, hit 180 ul té bao vio céc giéng
ctia khay 96 giéng da ¢6 chiit thir, Trén cung mt dia thir, bd tri mot sb giéng dé
lam d6i chimg khong c6 mdu thi, chi c6 dung méi pha miu ld DMSO10%.

- Dé dia nudi cdy vao trong ti dm CO; & didu kign 37°C, 5% COz, nudi trong thoi
gian 72 gid,

- Sau 72 gid, 10ul MTT (ndng d cudi cung 14 5 mg/ml) dugc cho vio mdi gieng.

Sau 4h, logi bo moi trudmg, tinh thé formazan duge hoa tan bing 50 uL (DMSO)

100%.

- Gié tri OD do & bude song 540 nm bing mdy quang phé.

- Luong té bao séng sét s& duoe tinh theo cong thirc:
OD (chét thir) - OD (déi chimg tring) -

% t€ bdo sdng sot = x 100% o

OD (DMS0) - OD (déi chimg tring) NGH

IL. KET QUA NGHIEN CUU
Két qué thi nghigm duge trinh bay & hinh I vé bang 1. 5

|16 . o]
| “'E __y.-ul.gl:;.mwnd.
/
[

1.2
1
| =
0.8
|ms =T
| 0.4 'I P
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[ .
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Hinh 1. Buwdng chudn NaNQ2
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ndng trc ché sin sinh N()cimca,cmiungﬁiénc]iumﬂléh@nﬁ‘mlm-

200 3
e, e £3.50 :I;; 42:3:
-——__3‘“'_____ 79.03 19.76 39.95
L3, 2o IR 38.84 11.94 36.27
0.8 15.22 -7.60 14.55
iC 6.89+0.40 =200 107.1556.53
200 48.27 42.00 34.19
— 1060 430 32.78 24.97
i 20 38.65 15.20 18.45
= > 30.18 9.34 11.29
L 0.8 23.66 -4.99 -8.25
o Moy =200 =200 >200

Két qua trén cho thiy mu LICC1 ¢6 thi hign hoat tinh e ché NO véi gid trj [C50
14 107.1546.53 pg/m. Cée miu con Iyi khong giy chét té bao va chua thé hign
hogt tinh ire ché sinh NO & cic ndng d§ nghién ciru. Miu déi chimg duong L-
NMMA hoat déng &n dinh trong thi nghiém.

KET LUAN

— Miu LICCI ¢o thé hi¢n hoat tinh irc ché NO véi gid trj [C50 la 107.156.53

pg/m.
- Ciic méu chua thé hién hoat tinh e ché sinh NO @ cic ndng d§ nghién ciu.
Hi Nji, ngdy  thing  nim 2021
Trudmg phang

PGS.TS. D3 Thi Thio
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6. Két qua thir hoat tinh ha dwong huyét loai Méc tai Sapa (I.

chapaensis)

VIEN HAN LAM KHOA HQC VA CONG NGHE VIET NAM
VIEN CONG NGHE SINH HQC
Phong Thir nghi¢m sinh hoe

D-i'an:l'-l-if“la-i:l}ulnp Chuoe Viet, CowCiiay, Hunol, Vietnam
Tel: 844-38362774; Email: thaodoinibese,vi

KET QUA THU NGHIEM HOAT TiNH U'C CHE
ENZYME ALPHA-GLUCOSIDASE
(Két qui thik nghigm chi cd gid tri véi miu dem thir)

- Mdu thir: 07 miu
- Pon vj giri miu: PGS.TS. Nguyén Hoimg Anh, Vién Hoa hoe
- Tai li¢u tham khio:

I. Kumar §, Narwal S, Kumar V, Prakash O. a-glucosidase inhibitors from plants: A
natural approach to treat diabetes. Pharmacogn Rev. 2011 Jan;5(9):19-29,

2. LiT, Zhang X. D.. Song Y. W, Liu J. W. (2005), “A Microplate-Based Screening
Method for a-Glucosidase Inhibitors”, Nart. Prod. Res. Dev., 10, 11281134,

3. Elya B, Basah K, Mun'im A, Yuliastuti W, Bangun A, Septiana EK. Screening of a-
glucosidase inhibitory activity from some plants of Apocynaceae, Clusiaceae,
Euphorbiaceae, and Rubiaceae. J Biomed Riorechnol. 2012:2012:281078.
doi:10.1155/2012/281078

4. Haimin Chen, Xiaojun Yan, Wei Lin, Li Zheng, Weiwei Zhang (2004), “A New
Method for Screening a-Glucosidase Inhibitors and Application to Marine
Microorganisms”, Pharmaceutical Biology, 42 (6), 416421,

5. Hakamata W, Kurihara M, Okuda H, Nishio T, Oku T. (2009), “Design and screening

strategies for alpha-glucosidase inhibitors based on enzymological information™,

Curr. Top. Med Chem.. 9 (1), 3-12.

L VAT LIEU VA PHUONG PHAP NGHIEN CUU

L1 Vit liéu
Héa chit: enzym Yeast a-glucosidase; p-nitrophenyl-a-D-glucopyranoside (pNPG),

4-Nitrophenol (Sigma).

1.2. Phwong phip
Hoat tinh trc ché enzyme a-glucosidase cua hoat chit nghién ciru duge thye hign theo

phwong phap ctiia Moradi-Afrapoli F va cong sur. Cu thé nhu sau:
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EI(::}: :::’:::; t:ln trang DMSO va pha lodng trong phosphate buffer 10

; duge dura vio céc gidng cua khay 96 giéng dé c6 ndng
4% phi hop;
20 ul a-glucosidase (0,5U/ml) va 130 pl phosphate buffer 100 mM (pH 6.8)
duge thém vio mi giéng, tron déu va i & 37°C trong 15 phit. Chii ¥ didu chinh
nong 46 mu thir dat duge cudi cing trong giéng lin lugt 14 500-100-20-4
pg/mL;
Co chit p-nitrophenyl-a-D-glucopyranoside (pNPG) duge dua tiép vao timg
giéng thi nghiém rdi i tiép & 37°C trong 60 phit.
Giéng thi nghiém chi c6 miu thir, phosphate buffer va pNPG duge sir dung
lam déi chimg tréing (blank). Giéng thi nghiém chi cé DMSO 10%, phosphate
buffer, enzyme va pNPG duge sir dung lam dbi chimg. Thi nghi¢m duge 1dp
Iai 3 lin dé ddm bao sy chinh xdc.
Dimg thi nghiém bing cach thém vao 80 pl Na:CO;3 0,2M va do OD & bude
sang 405 nm bing méy do ELISA Plate Reader (Biotek).
Kha ning trc ché enzyme o- glucosidase ciia mu thir duge xdc dinh theo cong
thire sau:

% trc ché = 100 - [(ODmdu s’ ODeéi chime) X 100]
Trong d6:  ODgii chimg = 0D ching = ODbiank
OD b thit = ODmiu thir = ODblankc

Gi4 tri ICsp (ndng do vre ché 50%) s& duge xic dinh nhér vao phin mém méy

tinh TableCurveZDv4.

IL. KET QUA VA THAO LUAN
Két qué thi nghiém duoc trinh bay ¢ bang 1.

Bing I. Tdc dpng iic ché alpha-glucosidase ciia miu nghién ciru

e ] e e T L e a1 TR DO
W EEICCL i i T LICC
500 14.57 55.26 i
100 TH R s T 6.85 6.85
20 e 18.10 2.51 2.64
4 -0.50 6.28 1.02 -0.45
IC50 =500 367.74 £ 8.81 =500 =500
nong dj % irc ché
(pg/mL) LICBI1 LICH2A Acarbose
500 8.50 99.28 16.19 81.70
100 3.08 99,12 6.02 43.98
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";” 1.04 3346 749 15,80
-0.80 7.18 0.27 9.70
1C50 =500 =500 146.64 + 8.85
Két qua trén cho thiy:

- Miu LICCS vi LICBI0 cho thiy kha ndng irc ché alpha gluclosidase véi ICso
tir 28.91 - 367.74 pg/mL;
- Cac mdu con Jai chua thé hign hoat tinh & céc ndng d nghién cinu.
- Chiit déi chimg duong acarbose hoat dgng én dinh trong thi nghiém.
IV. KET LUAN
1. Miu LICCS vi LICB10 cho théy khi ning irc ché alpha gluclosidase véi
ICs tir 28.91 — 367.74 pg/mL;
2. Cic miu con Igi chua thé hign hoat tinh & cic nong 4§ nghién ciru.
Ha Npi, ngay 5 thing 4 ndm 2021
Truimg phin

PGS.TS. Pé Thj Thio
TRUGING PHONG
QUAN LY TONG HOP
Lwong Thi Lan Anh
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7. Két qua thir hoat tinh ha dwong huyét loai Bong nwéc dai hoa nhé (L.
parvisepala)
VIEN HAN LAM KHOA HOC VA CONG NGHE VIET NAM

VIEN CONG NGHE SINH HQC
Phong Thir nghiém sinh hoc

Bia chi: 18 Hoang Quoc Viet, CauGiay, Hanoi, Vietnam
Tel: 844-38362774; Email: thaodo@ibt.ac.vn

KET QUA THU NGHIEM HOAT TiNH U'C CHE
ENZYME ALPHA-GLUCOSIDASE
(K&t qua thie nghi¢m chi c6 gid tri véi miu dem thit)

- Miu thir: 3 miu, trén nhiin ghi tén ro ring
- Dom vj giri miu: PGS.TS. Nguyén Thj Hoang Anh, Vién Héa hoc
- Taili¢u tham khaio:

1. Kumar 5, Narwal S, Kumar V, Prakash O, a-glucosidase inhibitors from plants: A
natural approach to treat diabetes. Pharmacogn Rev. 2011 Jan;5(9):19-29.

2. LiT., Zhang X. D., Song Y. W., Liu J. W. (2005), “A Microplate-Based Screening
Method for a-Glucosidase Inhibitors”, Nat. Prod Res. Dev., 10, 1128-1134,

3. Elya B, Basah K, Mun'im A, Yuliastuti W, Bangun A, Septiana EK. Screening of a-
glucosidase inhibitory activity from some planis of Apocynaceae, Clusiaceae,
Euphorbiaceae, and Rubiaceae. J Biomed Biotechnol. 2012;2012:281078.
doi:10.1155/2012/281078

4. Haimin Chen, Xiaojun Yan, Wei Lin, Li Zheng, Weiwei Zhang (2004), “A New
Method for Screening a-Glucosidase Inhibitors and Application to Marine
Microorganisms”, Pharmaceutical Biology, 42 (6), 416-421.

5. Hakamata W, Kurihara M, Okuda H, Nishio T, Oku T. (2009), “Design and screening
strategies for alpha-glucosidase inhibitors based on enzymological information™,
Curr. Top. Med. Chem., 9 (1), 3-12.

6. Moradi-Afrapoli F, Asghari B, Saeidnia S, et al. In vitro a-glucosidase inhibitory

activity of phenolic constituents from aerial parts of Polygonum hyrcanicum. Daru,

2012;20(1):37. Published 2012 Sep 10. doi:10.1186/2008-2231-20-37

I. VAT LIEU VA PHUONG PHAP NGHIEN CUU

1.1. Vit li¢u

Héa chit: enzym Yeast a-glucosidase; p-nitrophenyl-a-D-glucopyranoside (pNPG),
4-Nitrophenol (Sigma).

II Phuong phip
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I
00t tinh e ehd enzyme a-glucontdase ot hoat ehibt nghién et duge thige hign nhu

Chile thir durge v tan trong DMSO 100% dé ¢6 dung dich ghe (20 mg/ml) vi
pha loling trong phosphate buffer 10 mM (pH 6.8) d 1o dbi nbng do. Tikp
theo, S0 L. milu 4 pha loding duge dirn vio cie ging cin khay 96 giéng aé
chudn bj thir nghigm;

20 pL a-glucosidase (0,5U/mL) vis 130 ul, phosphate buffer 100 mM (pH 6,8)
duge thém vio m8i gidng, tron dbu vi 0 & 37°C wong 15 phit. Nhu vily, nbng
Ao mdu thir dyt dge cudi cimg trong gidng tn legt 14 500-100-20-4 pg/ml;

Cu chilt penitrophenyl-u-D-glucopyranoside (pNPG) duge dua tilp viio timg
gidng thi nghigm rdi i tiép & 379 trong 60 pht.

Gidng thi nghigm chi ¢6 miu thir, phosphate buffer vi pNPG durge sir dung
lim d6i chimg triing (blank). Giéng thi nghiém chi c6 DMSO 10%, phosphate
bulfer, enzyme vit pNPG duge sie dyng lam ddi chimg. Thi nghiém duge 13p
1pi 3 lin/khay dé ddm bio s chinh xéc.

Dirng thi nghi¢m biing cich thém vio 80 pul. NayCO; 0,2M va do OD & budc
song 405 nm biing may do ELISA Plate Reader (Biotek).

Kha niing trc ché enzyme u- glucosidase cin miu thir duge xée dinh theo cong
thire sau:

% tre ché = 100 « [(ODwlu s ODghi crang) X 100]

ODahi ctvimg = ODabi chang - ODblank

ODwmi wir = ODvadu thsr = ODvtunk

Gifh trj 1Cs0 (nbng db (e ché 50%) s& duge xéae dinh nhir vio phin mém may
tinh TableCurve2Dv4,

Trong do:

1. KET QUA VA THAO LUAN
Két qué thi nghiém duge trinh by & bing 1.

Bing 1. Tic djng irc chié alpha-glucosidase cia miu nghién ciru

NN o, Ve O 2w o 10+ W R T
__IPH3 [ WPHT | Acarbuse
S00 99,89 26,92 10,31 75.20
100 99,84 23:11 2.05 48.57
0 95.71 9,98 -1.80 20.64
4 32.34 1.87 -1.84 8.32
1C50 542+ 0,17 =500 =500 127.53+ 1.73

K&t qua trén cho thiy:
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8. K&ét qua thir hoat tinh ha dwdng huyét ciia chat méi Iparvisepala-1

(IP7)

VIEN HAN LAM KHOA HOC VA CONG NGHE VIET NAM
VIEN HOA HOC @
c.:) PHONG HOA SINH UNG DUNG
Tel: (+84) 4. 37914586 : :
Phong 601- Nha A18 - 18 Hoang Quée Vigt - Céy Gidy - Ha Noi

PHIEU TRA KET QUA THU HOAT TINH
U'C CHE ENZYM a-GLUCOSIDASE

Ngudi giri miu: Nguyén Thj Thuy Linh

Ngdy gui miu: 01/2023 $6 lugng: 01 miu

1. Nguyén li cia phép thir
Dva trén phan ing phan cit co chéit p-Nitrophenyl-a-D-glucopyranoside nhd tic dong

cla enzyme @ - glucosidase, qua dé gidi phong san phdm 14 p-Nitrophenol c6 mau ving.

p - Nitrophenyla - D - Glucosidle ——— @ - D — Glucose + p - Nitrophenol
a-glucosidase

D§ hép thy cia hdn hop phin img tai bude song 410 nm & thai diém 30 phut sau phan (mg.
Lugng san phim p-Nitrophenol sinh ra phin dnh hoat dj cua enzyme o - glucosidase.
2. Héa chit, thiét bj:

Hoa chit: enzym a-glucosidase (CAS No 9001-42-7, Sigma), p-Nitrophenyl-a-D-
glucopyranoside (CAS No 3767-28-0, Sigma), 4-Nitrophenol (CAS No 100-02-7, Sigma),
Dimethyl sulfoxide (CAS No 67-68-3, Sigma).

Thiét bj: may quang phé BIOTEK - USA
3. Phwong phip ,f'wm

Phuong phép xdc dinh hoat tinh (e ché enzyme a-glucosidase dugc thyc hién trén di HAp Lo
giéng. Miu thir dugc pha lodng bing DMSO va nudc deion thanh 1 diy cic nong 4o, nbgig 1O H
d6 1n hugt trong phan (ng la 256; 64; 16 va 4 ug/ml hodc pha lodng tiép véi miu cd holit - T
tinh nhé hon. Acarbose dugc sit dung lam chat tham khio. e

Céc thanh phin phan (g bao gbm: Phosphate buffer 100 mM pH 6,8; a-glucosidase 0.2
U/ml, mAu tht va p-nitrophenyl a-D-glucopyranoside 2,5 mM. O méu doi chimg, mau thir
dugc thay bing dém phan tmg. Thi nghiém dugc U & nhi¢t d§ 37°C. Sau 30 phat, phan tng
duge dirng bing Na2COs. D¢ hép thy cia phan ing duge xic dinh trén may BIOTEK voi

‘n'-lf' Va

budc song 410 nm (A).
Kha ning te ché enzyme a- glucosidase cia miu thir duge xdc dinh béng céng thire:
D6 e ché (%) = [Aabi chimg) — Admbu )] / Acabi chimey X 100%
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ICso (half maximal inhibitory concentration) 4 ndng d¢ chit thir irc ché 50% hoat dong
cua enzyme a-glucosidase, duge tinh bing phdn mém Tablecurve.

4. Két qua thir hoat tinh ire ché enzyme a -glucosidase

TT Tén miu Nbng dj thir | Phan trim e ché | Gia tri ICso
(pg/ml) (%) (ug/ml)
IPBI11 100 3
25 0
6.25 0 =100
1.56 0
0.39 0 J
i 256 93
t
ol RSP G L ::)6 134.56+3.02
khao 16
4 0 =1
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