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trong lugn van déu dam bao tinh trung thue. Cac tai liéu tham khdo dwoc sir
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T6i xin chan thanh cAm on Ban Linh dao, Phong Pao tao, Khoa Hoa
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qud trinh hoc tap va nghién ctru luin vén.
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DANH MUC CAC Ki HIEU VA CHU VIET TAT

Ki hiéu Tiéng Anh Dién giai
- Carbon-13 nuclear magnetic resonance Phé cong hudng tir hat nhan
C NMR
spectroscopy carbon-13
‘I;NMR Proton nuclear magnetic resonance Phd cong hudng tir hat nhan
spectroscopy proton
CC Column chromatography Sac ky cot
CDsOD Methanol-d (Tetradeuteromethanol) Methanol da deuteri hoa
CDCls Chloroform-d (Deuterochloroform) Chloroform da deuteri hoa
CH:CL Dichloromethane Dicloromethan
DMSO-ds | Deuterated dimethyl sulfoxide DMSO da deuteri hoa
DMEM Dulbecco’s Modified Eagle’s Medium MObi truong nudi cy té bao
2,2-diphenyl-1-picrylhydrazyl Goc ty do bén dung dénh gia
DPPH ) p )
hoat tinh chong oxy hoa
DEPT Disto.rtio.nless enhancement by Phd DEPT
polarization transfer
ESI-MS Electrospray lonization Mass Pho khéi ion hoa phun dién
Spectrometry.
EtOAc Ethyl acetate Ethyl acetat
| ICso Inhibitory concentration at 50% Nong do trc ché 50%
IL-18 Interleukin-1 beta Interleukin-1 beta
IL-6 Interleukin-6 Interleukin-6
LPS Lipopolysaccharide Lipopolysaccharide
NO Nitric Oxide (NO) HOE:H: tin%l {rc ché san sinh
nitric oxide
MeOH | Methanol Methanol (rugu metylic)
MTT assay (3-(4,5-dimethylthiazol-2- | Phuong phdp danh gia kha
MTT yl)-2,5-diphenyltetrazolium bromide) nang séng va hoat dong
chuyén hoa cua té bao
MIC Minimal Inhibitory Concentration Nong d6 trc ché ti thiéu
RAW 264.7 | Macrophage cell line Dong té bao dai thuc bao
TLE Thin layer chromatography Sic ky 16p mong
TNF-a Tumor Necrosis Factor-alpha Yéu t6 hoai tir khéi u alpha

s: singlet; d: doublet; dd: doublet doublet; t: triplet; dt: doublet triplet;
q: quartet; qui: quintet; m: multiplet; br: broad
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MO PAU

Trong bdi canh xu hudng quay tré lai sir dung duge liéu c6 ngudn gbc
tu nhién ngay cang gia tang, viéc nghién ctru mot cach coé hé théng cac ciy
thude truyén théng nhim lam 13 co s& khoa hoc cho hiéu qua diéu tri va kha
nang ung dung hién dai dang nhan duoc su quan tam lon. Nhiéu loai duge
licu quen thudc trong y hoc ¢o truyén di va dang trd thanh d6i tuong nghién
ctru chuyén sau. Hoang lién chan ga (Coptis chinensis Franch.), thudc ho Mao
luong (Ranunculaceae) 13 mot trong nhitng dwoc liéu quan trong dugc sir
dung 1au doi trong y hoc ¢d truyén phuong Poéng. Theo y hoc cd truyén,
Hoang lién chin ga c6 vi dang, tinh han, dugc ding phé bién trong diéu tri
cac chtmg viém nhidm, réi loan tiéu hoa va ho ga. Céc nghién ctru hién dai da
budc dau chimg minh co so khoa hoc cho nhiing cong dung nay théng qua
viéc phan lap va xac dinh nhiéu nhém hop chat ¢6 hoat tinh sinh hoc.

Trén thé gidi, cic nghién ciru vé Hoang lién chan ga chu yéu duogc tién
hanh nghién ctu tap trung vao vi¢c phan 1ap hop chit, d4nh gia hoat tinh
khang khuan, khang viém, chéng oxy hoa, chong ung thu va diéu hoa chuyén
héa. Tuy nhién, thianh phan hoa hoc va hogt tinh sinh hoc cua duge lidu 6 thé
chiu anh huéng déng ké béi diéu kién sinh thai, thd nhudng, khi hau cling nhu
phuong phéap thu hai va ché bién. Do do, dit liéu thu dugc tir cac ngudn dugc
liu ngoai nhap chua thé phan anh ddy du dic diém cua Hoang lién chan ga
phan bo va st dung tai Viét Nam. Do do, viéc trién khai nghién ciru Hoang
lién chan ga (Coptis chinensis Franch.) nguén gbe Viét Nam khong chi c6 ¥
nghia khoa hoc trong viéc b sung va hoan thién co s& dit liéu vé& thanh phan
héa hoc va tac dung sinh hoc cua loai duge li€u nay, ma con mang y nghia
thyc tién trong viéc khai thic, bao ton va phat trién nguém tai nguyén duogc
liéu trong nudec.

Vi vy, téi lya chon thyc hién dé tai: “Nghién ciru thanh phan héa
hoc va mét s6 hoat tinh sinh hoc ciia ré loai hoang lién chian ga (Coptis
chinensis Franch.)”

Muc tiéu ctia luin vin: =

- Phén 14p va xac dinh cAu tric mot sb hop chét tir ré loai Hoang lién chan
ga (Coptis chinensis Franch.).
- Danh gid mot s6 hoat tinh sinh hoc ctia cac hop chit duge phéan 1ap.



Noi dung luin vin bao gdm:

1. Tao cao chiét tong s6 va cao chiét phan doan cho cic mau nghién ciru
tir ré ctia loai Hoang lién chén ga (Coptis chinensis Franch.)

2. Phan 1ap cac hop chit tir cao chiét phan doan alkaloid ctia lodi Hoang
lién chan ga (Coptis chinensis Franch.)

3. Xac dinh cdu tric héa hoc cta cac hgp chat phan 1ap dugc brfmg cac
phuong phép phd hién dai nhu ESI-MS va NMR.

4. Panh gia hoat tinh chéng oxy hoéa quét gbc tw do DPPH va hoat tinh tic
ché san sinh NO trén dong t& bao RAW 264.7 clia céc hop chét phan 13p dugc
tir ré ctia loai Hoang lién chén ga (Coptis chinensis Franch.)



CHUONG I. TONG QUAN VE HOANG LIEN CHAN GA
(Coptis chinensis Franch.)

1.1. Dic diém thwe vit

Hoang lién chan ga (Coptis chinensis Franch.) thuéc ho Mao luong
(Ranunculaceae), 1a loai duoc liéu quan trong trong y hoc c6 truyén phuong
Péng. Loai nay con duogc biét dén voi nhiéu tén goi khdc nhu Xuyén lién,
Phang linh (H’Mong), Rhizoma Coptidis, Coptis savoyard va Gia lién. Bén
canh Coptis chinensis Franch., mot sb loai khac thudc chi Coptis cting dugc
nghién ctru va str dung rdng rai nhu Coptis teeta Wall., Coptis deltoidea C.Y.
Cheng et Hsiao va Coptis quinquesecta [1].

Vé dac diém hinh thai, Hoang lién chan ga 1a cay than thao lau nim,
cao khoang 10-25 cm, voi than ré mau vang dic trung, phan nhianh manh. L4
moc tip trung & gde, c6 cudng dai; phién 14 manh, chia thanh ba thuy chinh.
Mép 14 c6 ring cua khong déu. B& mit 1a nhin, mau xanh luc. Cum hoa moc
trén mot cudng chung dai, mang tir 3 dén 5 hoa nho mau vang. Hoa gom 5 14
dai hinh mac, 5 canh hoa dang thon dai va khoang 20 nhi; cac 14 noan ro, )
lugng tir 8-12. Cay ra hoa vao khoang thang 10 dén thang 12. Qua dang dai,
kich thudc nhé (khoang 6-7 mm), ¢6 mau den khi chin va xuat hién tir thang
12 dén thang 4 ndm sau. Vo mua xudn cdy con, chdi c6 thé tai sinh tir than ré
[2:3])

Hinh 1.1: Hoang lién chdn ga (Coptis chinensis Franch.)




1.1. Phén bd

Hoang lién chan ga (C. chinensis) 1a loai thyc vét duoc liéu dic hitu
ctia khu vuc Pong A, ¢6 pham vi phan b6 twong d6i hep va gin lién véi céc
didu kién sinh thai ndi cao, khi hau mat 4m. Tai Trung Qubc Hoang lién 1a cy
thudc quy tap trung & cic tinh mién nui phia TAy nhu viing Tir Xuyén, Kién
Binh, Hd Nam, Hd Bic, Triét Giang [4]. Ngoai ra, lodi Coptis japonica phan
bd tai Nhat Ban véi thanh phin héa hoc tuong tu C. chinensis [5]. O viét
Nam, Hoang lién chan ga 1a loai ciy thude hiém thuong moc hoang & viing
ndi c6 do cao tir 1500 — 2000 m trong cac khu rimg co nhiéu cay ¢d thu rAm
rap, & noi nda sang, nua toi thwong moc thanh dam nho, trén dit mun nai
dong lai trong cac hdc da hay gbc cdy. Hoang lién chan ga chu yéu phan b6 ¢
khu vuc ddy Hoang Lién Son bao g0m cac xd T4 Van, San Sa Ho, va Lao
Chai thudc thi x4 Sa Pa Lao Cai, Béng Vin, Quan Ba (Tuyén Quang), Thang
Binh, Quang Nam [2]. Hién nay, Lao Cai la dia phuong trong diém trong hoat

dong gay trdng va phat trién ngudn duogc liéu Hoang lién chan ga.
1.2. Céng dung trong y hoc cd truyén

Hoang lién chan ga la mét vi thudc quan trong trong y hoc co truyén
Trung Qudc va Nhit Béan, dugce st dung tir 1au trong diéu tri nhiéu bénh ly
khéc nhau nhd dic tinh chéng viém va khing khudn manh. Trong y hoc b
truyén, duge lidu ndy thudng duge ding dé diéu tri cic bénh nhiém khuan
nhu ly truc khuén, thuong han, lao, viém mang ndo tiy dich, viém phdi, viem

phé quén, ho ga va mdt s6 bénh 1y khac [6].

Trong y hoc ¢b truyén Viét Nam, Hoang lién chan ga duge ding dé
diéu tri cac chung s6t cao, mat ngii, mét moi, néng trong nguc, séi moi phat
va mot s& chimg bénh do nhiét doc giy ra. Cic nghién ctu duoc Iy hién dai
cho théy Hoang lién chan ga chtra nhiéu hop chit c¢6 hoat tinh sinh hoc, dic
biét 1a nhom alkaloid, ¢6 kha nang tao ra nhiéu tac dung dwgc 1y nhu khang
khuén, chéng viém, chéng oxy héa, chbng khéi u, chéng dai thao duong, ha
lipid mau va bao vé than kinh. Nhitng két qua nay da gop phin lam sang t6 co
s& khoa hoc cho viéc st dung Hoang lién chan ga trong y hoc cb truyén ciing
nhu mé rdng tiém ning img dung cua duge liéu nay trong cham séc sirc khoe
hién dai [7].



5

1.3. Thanh phin héa hoc va hoat tinh sinh hoc cia chi Copfis va loai

Coptis chinensis Franch.
1.3.1. Céc hop chit alkaloid

Céc alkaloid thudc nhom isoquinoline, ddc biét 1a nhom protoberberine,
da duoc xac dinh 1a thanh phin hoéa hoc chinh. Cac hop chit bao gdm nhu
berberine (1), palmatine (2), columbamine (3), jatrorrhizine (4), coptisine (5)
va epiberberine (6-10). Nhém alkaloid ndy thuong chiém ham luong cao

trong dugc liéu va duge xem 1 cac thanh phin dic trung. [8].

Bén canh céc alkaloid nhém protoberberine, nhiéu nhém alkaloid khéc
ciing da dwoc phat hién trong cac loai thudc chi Coptis nhu benzophenanthri-
dines (11-15), aporphine (16), benzylisoquinolines (17-18), phenethylamine
(19-21) ciing 13 thanh phén alkaloid chinh cua nhiéu loai thudc chi Copiis.
Ngoai c4c alkaloid chinh, nhiéu dan chat khac cua khung isoquinoline ciing
da dugc phat hién trong chi Coptis, chi yéu la cac hop chit methoxy hoa hodc
hydroxyl héa ciia nhom protoberberine va benzylisoquinoline. Sy da dang vé
kiéu khung carbon va nhom thé cho thay thanh phén alkaloid trong chi Coptis
kha phong ph, trong do céc alkaloid isoquinoline van chiém wu thé ca vé s6

lwong 1an ham lugng trong cay [9].

R Rz Rj
9 H CH; CHs
10 CHs; CH; H




R, R HO
17 H OH 197 21
18 OH COOCH; 2W0E

Hinh 1.2: Céu tric héa hoc mot 56 hop chat alkaloid tir chi Coptis

Ngoai nhiing nghién ctru trong tam vé viéc phan lap cic cac hop chét
alkaloid thi nghién ctru ctia Nguyén Thi Hoai va cong su da tién hanh nghién
clru sir dung cdc dung moi xanh, dung mdi eutectic sau (deep eutectic solvent)
va k§ thudt chiét siéu am dé chiét xuit alkaloid (berberine, palmatine,
coptisine) tr 1& C. chinensis [10]. Nam 2026 L& Trong Nhan va cong su da dé
xuit phuong phap chiét alkaloid xanh dua trén hé hydrotrope trong nudc tir
Hoang lién chan ga. Két qua cho thiy hiéu sut thu hdi céc alkaloid chinh nhu
berberine, palmatine va coptisine cao hon so véi dung méi hitu co truyén
théng [11].

1.3.2. Cic hgp chit lignan

Cac lignan dugc phin ldp chu yéu c6 khung dibenzylbutan va

arylnaphthalene, trong d6 mot sb dai dién d3 duogc x4c dinh nhu benzofurans

(22-28), furofurans (29-33), tetrahydrofurans (34— 38), arylnaph-thanlenes
(39-41) va cac nhom hop chét khac (42-43) [12].
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Hinh 1.3: Cau triic héa hoc cua cdc hop chat nhém lignan tir C. chinensis

Nghién ctru cua Guochao Chen va cong su (2016) da ph@n lap dugce 5
hop chit lignan, gdém lanicepside A (44), 9-acetyl lanicepside B (45),
woorenogenin, (+)-isolariciresinol va (+)-lariciresinol glucoside tir Hoang lién

chan ga (Coptis chinensis Franch.) [13]. Céc hop chét lignan khac phéan lap tir



Coptis Rhizoma nhu (+)-isolariciresinol (46), isolariciresinol-9-O-f-D-
glucopyranoside (47), woorenoside X1 (48) [14].

1.3.3. Cic hop chit flavonoid

Ngoai thanh phéan alkaloid dic trung, cac loai thudc chi Coptis con
chira céc hop chit flavonoid, chi yéu la flavone, flavonol va céc din chit
glycoside. Nam 2013 Meng va cdng su da bao cdo mdt flavonol thay thé 6,8-
dimethyl (49) duoc phan 14p tir than ré cta C. feeta [15]. Chen va cong su dd
tinh ché mét flavone (50) va mét flavonol (51) tir than ré cta C. chinensis
[12]. Trong céc nghién ciru héa hoc trude do6, mot flavanone (52) va mot
dihydrochalcone (53) da duogc chiét xudt tir hat coa C.japonica, va ba
glycoside flavonoid (54-56) da dugc phan 1dp tu la cua C. japonica va thin ré

cua C.japonica var. dissecta [16].

OMe O 52 OH O 53

Ry Ra
54 H H
55 COCHzs H
56 COCHs COCHj3

Céc nghién ctru trude ddy d3 béo cho ring Coptidis Rhizoma ciing chia
mdt sb flavonoid, chil yéu bao gdm 6,8-dimethyl-3,5,7-trihydroxyfavone (57),
rhamnetin (58), wogonin (59), 7,4'-dihydroxy-5-methoxyflavanone (60),
2’ 4.4’ -trihydroxy-6’-methoxydihydrochalcone (61). Nhiing dac diémnay cho
thy flavonoid tuy 1a nhém hop chat thi yéu vé ham lugng nhung lai dong vai

trd bd trg quan trong trong gia tri duge 1y toan dién cua C. chinensis [12].
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Hinh 1.6: Céu triic héa hoc ciia cdc hop chét nhém flavonoid
1.3.4. Céc hop chit khac
Hoang lién chin ga (Coptis chinensis Franch.) con chira nhiéu nhom
hop chat khic nhu cic dan xudt phenethyl alcohol, glycoside (62—64), hop
chét phenolic, acid hitu co (65-66) va dipeptide (67-68) trong C. chinensis
[12].

HO OR RO OH oH—\ .
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Hinh 1.7: Céc hop chdt khéc ciia C. chinensis

Nim 2018, Li va cong sy di thyc hién phan tich dinh lugng ham luong
acid hitu co trong ba loai Coptis chinensis, Coptis teeta va Coptis deltoidea.
Két qua cho thé‘iy C. teeta co6 té.ng ham hrong acid hitu co cao nhit, dat
khoang 45 mg/g, cao gép gin ba lin so v6i hai loai con lai. Pang cha y, C.
teeta chita ham luong acid quinic (27,83 mg/g), acid malic va acid succinic
(15,25 mg/g) vuot trdi [17].

Ngoai ra, C. chinensis con chira mot s6 hop chét phenylpropanoid don
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gian, chi yéu la céc E -3-methoxycinnamic acid (69), ferulic acid (70), ethyl
ferulate (71) va axit 3-(2,3,4-trihydroxyphenyl) propanoic (72). Mac du ham
luong khong cao, su hién di¢n ctia nhém hop chét nay gop phfin lam phong
phti thém thanh phan héa hoc cta loai [18].

R,O . _COOR;
;@A/ HO COOH
R :@/\/

2
HO
Ry Ra R OH
69 CH; H H 72

70 CH; OH H
71 CH; OH CH)CH;

Qua d6 khang dinh chi Coptis 1a mot trong nhiing ngudn duoc lidu quy
vOi thanh ph%‘m hoa hoc da dang tao co sé cho nhiéu nghién ctru vé hoat tinh
sinh hoc va gid tri tng dung cuia cdc loai thudc chi nay.

1.4. Hoat tinh sinh hoc cia cac loai thugc chi Coptis
1.4.1. Nghién ciru vé hoat tinh chéng viém

Hoat tinh chéng viém 1a mdt trong nhiing chi dé dugc quan tim hang
dau trong cdc nghién ciu vé C. chinensis. Trong d6, berberin dugc xem 1a
hoat chat chu luc véi co ché tac dung dd dugc chiing minh trén nhiéu md hinh
nghién ciru in vitro va in vivo [19, 20].

Dich chiét tir Coptis teeta c6 kha ning diéu hoa dap Gmg viém thong qua
trc ché chon loc biéu hién mRNA ctia IL-6 trong md hinh té bao kich thich
bing LPS, trong khi khong anh huong ding ké dén TNF-a, IL-15 va COX-2.
Két qua nay cho thy téc dung khéng viém mang tinh.dic hiéu, chi yéu thong
qua truc IL-6 [21].

Bén canh do6 berberine khong anh huong dang ké dén kha ning soéng cua
té bao biéu md da day kich thich bang LPS, nhung lam gidm 1 rét sy biéu
hién va san sinh c4c cytokine tién viém (TNF-g, IL-15, IL-6) theo co ché phy
thuoc lidu. Co ché nay lién quan dén viéc tre ché truc tin hi¢u TLR4/MyD88
va con duong NF-kB/MAPK, bao gdm giam phosphoryl héa NF-kB, IxBa,
p38 va JNK, dong thoi ngdn cin su chuyén vi nhéan ctia p65. Két qua cho thay
BBR c6 tiém ning chéng viém trong cdc bénh ly viém da day. [22].

Ngoai berberine, cao chiét tir Coptis chinensis Franch. con dugce chung
minh c¢6 kha nang diéu hoa mién dich thong qua tic dong 1én t& bao lympho T.
Nghién ctru ctia Kim va cong su trén dong t& bao MOLT-4 cho thiy cao chiét
khong gy doc tinh & bio & cac nong do khao sat nhung lam ting biéu hién
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cac cytokine dic trung cua dap ung Thl nhu IFN-y va IL-2, tir d6 gop phan
diéu hoa dap ung viém [23].

Mot alkaloid isoquinoline khac la coptisine cling thé hién hoat tinh
chéng viém déng chii y trén dong dai thuc bao RAW 264.7 kich thich bing
LPS lam giam déng ké su san sinh nitric oxide (NO), prostaglandin Ez (PGE-)
cung céc cytokine tién viém nhu TNF-a, IL-1/8 va IL-6, dong thoi tic ché biéu
hién cua céc enzyme lién quan dén viém gdm iNOS va COX-2 [24]. Nam
2024 Xuemei Wang dd ghi nhin vai trd cua polysaccharides C. chinensis
trong cd thé diéu hoa hé vi sinh dudng rudt va kich hoat cic duong dan tin
hiéu nhu AhR/IL-22, gop phan hd tro cai thién viém rudt man tinh [19, 25].

Gén diy nhat, Ran Xu va cdng su (2026) da danh gid vai trd cta chiét
xuit ethanol tt C. chinensis trong md hinh viém nam hdu hong
(Oropharyngeal candidiasis) do Candida albicans gay ra. Két qua cho thdy
chiét xuét c6 kha ning didu hoa dang ké truc tin hig¢u HIF-1o/IL-17 dudi dicu
kién thiéu oxy, thé hién qua sy gidm biéu hién HIF-1a va cytokine I1L-17 tai
mé ton thuong, déng thoi cai thién mic do viém va ton thuong niém mac.
[26].

Tai Viét Nam, mot sé nghién ctru cling da budce dAu ghi nhan tiém ning
ung dung cia berberine trong didu tri viém va hd trg tai tao mo. Bdo cdo tur
Bénh vién Bong Quéc gia — Hoc vién Quan Y cho thdy berberine c¢6 kha niing
lam giam tiét dich va gidm viém bd mép vét thuong [27]. Nghién ctu & quy
md phong thi nghiém nhu tai Pai hoc Y Duge TP. Ho Chi Minh da thur
nghiém két hop berberine véi nano curcumin hodc polyme sinh hoc nham
tang sinh kha dung, méic du két qua méi ¢ giai doan thir nghiém ban dau [28].
Nghién ctru cia Tran Vin Vui va c¢dng sy (2022) cho thdy nano berberine c6
anh huodng tich cuc dén nguyén bao soi nudu ngudi trong diéu kién in vitro.
Két qua thu dugc cho thiy nano berberine c6 tiém ning tng dung trong hd tro
t4i tao md va diéu tri cac bénh 1y nha chu [28].

1.4.2. Céc nghién ciru hoat tinh chdng oxy hoa

Céc hop chét phenolic va alkaloid tir C. chinensis da dugc ching minh
¢6 kha niang trung hoa céc gbe tu do (ROS), giam stress oxy hoa va bao vé té
bao khoi ton thuong. Berberine 1am ting hoat tinh cia cic enzyme chdng oxy
hoa ndi sinh nhu superoxide dismutase (SOD), catalase (CAT), glutathione
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peroxidase (GPx) va gidm sy hinh thanh san pham oxy héa lipid (MDA) [29]
[30].

Nim 2007 Tan va cong su dd danh gia tac dung chong oxy hoéa clia
berberine phan lap tir Coptis teeta. Két qua cho thay H.0: lam giam dang ké
kha ning sdng cia té bao, dfing thoi 1am suy giam s san sinh nitric oxide
(NO) va hoat tinh cta enzym superoxide dismutase (SOD), kém theo su gia
ting cac chi déu tén thuong té bao va peroxy hoéa lipid nhu lactate
dehydrogenase (LDH) va malondialdehyde (MDA) [31].

Dich chiét acetone tir Coptis teeta ¢ hoat tinh chng oxy héa manh nhat
trong phép thir DPPH (ICs= 7,37 ug/mL), trong khi n-hexane yéu nhét (ICs=
76,11 pg/mL). O phép thir ABTS, dich chiét nuéc va acetone thé hién hiéu
qua vuot tro1, voi ICsg thép hon acid ascorbic. Trong thtr nghiém FRAP, dich
chiét methanol cho kha ning khir st cao nhit, tiép theo la acetone. [32].

1.4.3. Nghién ctru vé hoat tinh khang khuén

Hoat tinh khang khuin ctia Hoang lién chan ga di duogc chitng minh
qua nhiéu nghién ctru thue nghiém, cha yéu nho ham luong cao céc alkaloid
isoquinoline [33]. Duoc liéu nay thé hién phé tac dung rong trén ca vi khuén
Gram duong va Gram am, dic biét hi¢u qua dbi voi Staphylococcus aureus
(bao g(}im ca cac ching khang methicillin), Escherichia coli va Helicobacter
pylori. Co ché khang khuan duoc cho 13 lién quan dén viéc 1am ting tinh thim
va pha vo cAu tric mang té bao vi khuén, Gc ché téng hop DNA va protein,
dong thoi can tré su hinh thanh mang sinh hoc va hoat dong cia cic bom day
thudc [34].

Nghién ctru Ching Ching Hui va cong su 2025 da danh gia hoat tinh
khang khudn cta chiét xudt C. chinensis d6i voi cic ching vi khuin
Enterobacterales san xuét p-lactamase pho rong (ESBL-PE) nhiing tic nhan
khang nhiéu khang sinh B-lactam hién nay. Trong 20 loai thdo dugc Trung
Quée duoc khao sat v6i 14 ching vi khuén khac nhau, C. chinensis cho thiy
hoat tinh manh nhét trong viéc e ché sy phat trién cta nhidu dong ESBL-PE,
bao g(}‘)m Escherichia coli, Klebsiella pneumoniae, Hafnia alvei, Citrobacter
freundii va Proteus hauseri. Chiét xuat thu dugc bang phuong phap siéu idm
hd trg (UAE) ¢6 hiéu qua khang khuan vuot troi [35].




13

Tai Viét Nam, ing dung berberine trong nganh dugc phim ciing kha
phd bién tai cac cong ty nhu Dugc pham Nam Ha va Duoc phiam OPC d sin
Xuat vién nén berberine 5-10 mg dé diéu trj tiéu chay do vi khuén, viém rudt
hodc rdi loan tiéu hoa.

1.4.4. Nghién ctru vé tic dung diéu hoa chuyén héa

Hoang lién chan ga 1a dugc liéu duoc nghién clru rong rdi trong diéu
hoa chuyén hoa ning lugng, dic biét trong kiém soat dai thdo duong type 2 va
rdi loan lipid méau [10, 36].

Theo nghién curu dugc cong bd trén tap chi Nature Medicine (2004), Y.
Zhang va cong sy di chung minh rang berberine ¢6 kha nang lam gidm
glucose mau va cai thién tinh trang khang insulin & md hinh dong vat dai thao
duong [37]. Ngoai ra, su phdi hop gitta ginsenoside Rbl va berberine mang
lai tac dung hiép dong trong cai thién dai thio duong type 2. Két qua cho thy
su két hop ndy gitp cdi thién dudng huyét, ting dd nhay insulin va phuc hoi
chirc nang gan [38].

Ngoai alkaloid, cdc polysaccharide chiét xuit tir C. chinensis cling
dugce chitng minh ¢6 tdc dung diéu hoa dudng huyét thong qua cai thién hoat
tinh cua enzyme lién quan dén chuyén hoa carbohydrate va lipid, ddng thoi
giam stress oxy hoa va bao vé té bao B tuy [39].

1.4.5. Nghién ciru vé tic dung trén hé tim mach

Hoat tinh bao vé tim mach ctia Hoang lién chén ga da duoc chimg minh
thong qua nhiéu nghién ctru duge 1y hién dai, cho thdy hop chét nay c6 kha
nang gian mach, ha huyét 4p, chéng két tap tiéu cau va cai thién chirc ning
ndi mo [40].

Nam 2016 Hui-Li Tan va cdng su cho thay loai cdy dugc liéu thude
Mao luong (Ranunculaceae), nhu Coptis chinensis, Coptis deltoidea va
Coptis teeta c6 tiém nang bio vé tim mach dang ké. Céc loai nay thé hién
nhiéu tic dung c6 loi trén cac yéu td nguy co ciia bénh tim mach nhu chéng
xo vita dong mach, ha lipid mdu, chéng béo phi va gidm gan nhiém m3, dong
thoi bao vé co tim trudce ton thuong thiéu mau — tai tuéi méau. Cic tac dung
nay chi yéu lién quan dén cac alkaloid hoat tinh nhu berberine, coptisine,
palmatine va jatrorrhizine, thong qua nhiéu co ché tac dong khac nhau [41].
1.4.6. Nghién ciru vé hoat tinh chéng ung thw

Trong nhiéu nim qua, tc dung chéng ung thu cia Hoang lién chéan ga da
trér thinh mot hudng nghién ciu tiém nang trén thé gi¢i. Nhiéu nghién ctru in
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vitro va in vivo cho thiy khd ning cam tmg qua trinh apoptosis, ngin chan chu
ky té bao tai pha GO/G1 hodc G2/M, va trc ché su phat trién cta t& bao ung
thu gan, phdi, dai trang va va [42].

Nghién ctru ctia Tan va cong su (2011) da chi ra rang berberine c6 thé
lam giam su bidu hién ciia yéu td phién ma STAT3 tre ché sy di cin va hinh
thanh mach mau khéi u, mé ra tiém ning ng dung trong didu tri ung thu két
hop.

Bén canh do, coptisine, palmatine, jatrorrhizine cho thdy kha ning tc
ché dang ké d6i véi kha ning séng va su ting sinh cta cac dong té bao ung
thu da day ACC-201 va NCI-N87 [43].

1.4.7. Nghién ciru vé hoat tinh bao vé than kinh

Nghién ctru khac vé hoat tinh bao vé thin kinh cta tac gia Nguyén Bich
Hanh va cdng su da danh gia tac dung uc ché enzym acetylcholinesterase cua
cac phén doan dich chiét hoang lién chan ga. Két qua cho thdy tt ca céc phan
doan dich chiét déu thé hién hoat tinh trc ché AChE, trong d6 phan doan n-
butanol ¢6 tac dung (rc ché manh nhét véi gia tri ICso = 10,44 pg/mL [44].

Nam 2018 tac gia Ngo Thi Quynh Mai di phén lap tir dich chiét nude
ctua C. chinensis duogc hai alkaloid protoberberine béc bdn méi, mot hop chat
amide vong ba méi cing v6i ndm hop chit da biét, bao gdm berberine
chloride,  13-alkylberberine, 8-oxocoptisine, dehydroevodiamine va
noroxyhydrastinine. Pang chu y, dehydroevodiamine lAn dAu tién dugc phat
hién tir loai nay. Cic hop thé hién kha ning wc ché manh enzym
acetylcholinesterase (AChE) véi gia tri 1Cso lan lwot 1 1,15 5,6, 12,9, 11,5 va
27,8 UM goi ¥ tiém ning tng dung trong didu tri cac bénh thoai hoa than kinh
[45].

Nghién ciru cia Ningjing Wang va cong sur (2025) cho thdy palmatine c6
khé ning bao vé ton thuong nao thiéu mau cuc bd thong qua diéu hoa phan
cuc vi té bao than kinh dém (microglia) va chuyén héa sphingolipid. Cu thé,
hop chét nay thic ddy chuyén ddi microglia theo huéng chéng viém, dong
thoi diéu hoa chuyén hoa lipid mang, qua do gop phéin gidm viém thin kinh
va han ché tén thuong md néo [46]

1.4.8. Hoat tinh sinh hoc khae

Nghién ctru cua DPdng Quang Huy da nghlen cuu st dung dich chiét C.
chinensis trong cong thirc kem tri bong, cho tic dung diéu tri bong do II trong
mo hinh thit in vivo trén chudt [47]. Berberine dugc danh gia co tac dung
ngin ngura huyét khdi thong qua viéc thic diy qua trinh phan huy
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phenylacetic acid va giam san sinh PAG, nho d6 lam thay d6i san pham
chuyén héa cia hé vi sinh duong rudt [48].

Bén canh do6, nghién ciu vé 06 alkaloid gdbm berberine, palmatine,
jatrorrhizine, epiberberine, columbamine va coptisine phan lap tur & C.
chinensis ¢6 kha ning e ché tdt enzyme neuraminidase (NA) cua
Clostridium perfringens, ching cim A/HIN1/1918 va neuraminidase tai to
hop NA-1 [49].

Qin Mao va cong su (2025) phan ldp hgp chat 13-methylpalmatine tir
chi Coptis danh gid hoat tinh chéng xo phdi. Két qua cho thdy 13-
methylpalmatine c¢6 kha nang trc ché dang ké qua trinh xo héa phdi thong qua
viée didu hoa truc tin hiéu ITGAS/TGF-A/Smad, qua d6 lam gidm tich tu
collagen, rc ché EMT va sy hoat héa nguyén bao sgi [50].

Céc polysaccharide phan 14p tir C. chinensis ¢ kha nang tc ché giai
phong histamine va giam san sinh cdc cytokine tién viém nhu IL-4, IL-6 va
TNF-o tiém ndng tng dung trong hd tro diéu tri cac bénh 1y di ing [51].
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CHUONG 2. POI TUONG VA PHUONG PHAP NGHIEN CU'U

2.1. POI TUQNG NGHIEN CUU

RéE loai Hoang lién chén ga

Tén thuong goi Hoang lién bic, Hoang lién chan ga, Xuyén lién
Tén Khoa hoc Coptis chinensis Franch.
Ho Mao luong (Ranunculaceae)

Phén ré cta loai Hoang lién chan ga (Coptis chinensis Franch.) dugc
thu hai thang 12 nam 2023 tai Thang Binh, Quang Nam. Mau ciy duoc
dinh danh boi TS. Nguyén Thé Cuong — Vién sinh hoc (VAST). Mau tiéu
ban duoc luu tai Trung tAm Hoa hoc va Sinh hoc Ung dung thudc Trung
tam Dbi méi sang tao cong nghé cao, Vién Han 1am Khoa hoc va Cong

nghé Viét Nam.

Hinh 2.1: Méu vé lodi Hoang lién chdn ga (Coptis chinensis Franch.)

2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Héa chit va thiét bi
2.2.1.1. Thiét bi, dung cu va héa chét ding trong phén lgp va xdc dinh ciu
tric cdac hop chit.
Cdc hda chat da sir dung gom:

e Dichloromethane, ethyl acetate, acetone, methanol ky thuat (Malaysia),
methanol, nudc dung cho HPLC (Merck), Triflouroacetic acid (TFA) (Merck), |
acetic acid (Merck), Hydrochloric acid (37%), NaOH khan.
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e Bain mong pha thuong/ pha dao: ban méng trang san DC-Alufolien 60
Fas4 (Merck), RP18 Fasas (Merck).

o Silica gel pha thudong c6 ¢& hat 1a 0,040-0,063 mm (Merck)/pha déo
RP-C18 ¢& hat 150 pm (YMC Co., Ltd., Japan).

e Thubc thir Dragendorff, thudc thir cerin sulphate, thube thir vanillin,
thubc thir H>SO4 10%.

e Dung méi DMSO-d6, CDCl;

Céc thiét bi va dung cu da sir dung bao gom:

e Bé rung siéu am (Daihan Scientific)

o Hé thdng cAt quay chan khong (Buchi R300)

e H¢ thong himg mau tw dong (EYELA fraction collector DC-1200)

e Deén tir ngoai hai bude soéng 254 nm va 365 nm

e (ot sic ky: thuy tinh (Duran)

e Hé théng HPLC — DAD (Thermo Scientific Ultimate 3000)

e Cot sic ky HPLC C18 Hypersil Gold (Thermo Scientific) (250%4,6
mm, 5 pm)

e Cot sdc ky ban diéu ché OptimPak C18 OP C18-51002510 (250x10
mm, 5 pm) va cot diéu ché YMC-ODS-A (250 % 20mm x5 pm).

o Mot sé dung cy thity tinh khac: binh non, 6ng nghiém, cc dong, ...

e Thiét bi do pho NMR: Cac phé cong hudng tir hat nhan dugc do trén
may Brucker Avance 600 MHz (chét chuén noi la Tetramethylsilane - TMS)
tai Vién Héa hoc, Vién Han 1dm Khoa hoc va Cong ngh¢ Viét Nam.,
2.2.1.2. Thiét bi, dung cu va héa chit diing trong ddnh gid hoat tinh sinh
hoc |

— Micropipettes, pipettes da kénh, dau tip pipette, pasteur pipets (Isolab,
Dic)

—  May doc khay da nang Synergy (BioTex, USA)

— May doc khay microplate (INNO, LTEK, China)

— Cén phén tich, may do pH

— NObi hip khir tring, ti sy

— Bé bn nhiét, thiét lap & 37°C

— Micropipet loai 10 pL, 20 pL, 200 pI., 1000 pL (Isolab, Germany)
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— Piu con 20 pL, 200 pL, 1000 pL; éng ly tdm 1,5mL, 2 mL; 6ng trit lanh
tiét trung cryotubes 2mL
— Phién 96 giéng (Corning, Sigma-Aldrich, German)
Céc héa chdt da sir dung gom.:
- Lipopolysaccharides (LPS) tir Escherichia coli cua Sigma Chemical
Co. (St. Louis, MO, USA).
- Dulbecco’s Modified Eagle’s Medium (DMEM),
- Fetal bovine serum (FBS) Life Technologies, Inc., (Gaithersburg, MD,
USA).
- N-1-napthylethylenediamine dihydrochloride va dimethyl sulphoxide
(DMSO) cua Sigma Chemical Co. (St. Louis, MO, USA).
- NaCl, KCl, Na,HPO,4.12H,0, KH,PO4 (Sigma-Aldrich, Germany)
- isopropanol, HCI, methanol, nuéc cat (Merck, Germany)
- Phosphate buffered saline (PBS)
- Sodium nitrite, sulfanilamide (H,NCsH4SO,NH>) (Sigma, USA)
1,1- Diphenyl 1-2 picrylhydrazyl (DPPH) (Sigma, M¥)
Ascorbic acid (Sigma, M¥)
Dong té bao RAW 264.7: dugc cung cap bai Vién Sinh hoc, VAST.
2.2.2. Phwong phap nghién ciru

2.2.2.1 Phwong phdp tao cao chiét téng sé va cao chiét phin doan

Mau thue vat sau khi duge thu thip, 1am sach phoi khd, nghién nho va
ngam chiét v6i dung méi thich hop. K thut chiét acid-base duoc st dung dé
phan tach cdc hoat chit alkaloid vdi cac nhém chét khac. Dich chiét tong
dugc hoa trong dung dich acid HCI 2N vai ti 1€ 1:10, sau do6 dich acid duoc
chiét phan 16p ti 18 1:1 (v/v) v6i ethyl acetate 3 14n, thu dich ethyl acetate, c6
quay thu duoc cao phan doan khong alkaloid. Phan dich acid duoc trung hoa
bing NaOH 2N dén pH ~ 10, tiép tuc chiét phan 16p 3 1an véi ethyl acetate (ti
1€ 1:1 v/v), thu dugc phan doan giau alkaloid.
2.2.2.2 Céc phwong phdp phén ldp cic hop chit tw nhién

Céc phuong phap duoc sir dung trong qué trinh phan 1ap cac hop chit
bao gom: _

- Sdc ky l6p méng (TLC).

Phuong phap sic ky 16p mong dugc thuc hién trén ban méng trang sin
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DC — Afufolien Silica gel 60 Fasq (Merck-Dtic). Cac vét chat duogc phét hién
bang dén tir ngoai & hai budc song 254 nm va 366 nm voi thudc thir phét hién
cac vét chat nhu Dragendorff, dung dich H,SO4 10% dugc phun déu 1én ban
mong, siy kho rdi ho noéng tir tix cho dén khi hién mau.
- Sdc ky cot (CC)

Sic ky cot duge tién hanh véi chét hip phu 1 silica gel pha thudng, pha
dao RP-C18. Pha thuong Silica gel 60 co6 ¢ hat 1a 0,040-0,063mm (240-430
mesh, Merck - Pirc). Pha ddo RP-18 (150 pm, YMC, Nhét Ban). Nhya trao
ddi ion diaion HP-20 (Mitsubishi Chem. Ind. Co., Ltd) va Sephadex LH-20.
Cung vai cac loai cdt co kich thude phu hop voi chit dua vao sic ky.

- Sdc ky long hiéu ning cao (HPLC)

Séc ky long hiéu ning cao béan diéu ché (HPLC) dugc thuc hién trén may
Agilent 1100 Trung tdm Hoa hoc va Sinh hoc ting dung - HTIC. Chét dugc
diéu ché trén cot sic ky HPLC va dung méi tinh khiét HPLC véi toc do dong
3ml/phut, sir dung 4 budc song 210, 254, 280 va 360 nm dé phat hién cht.
2.2.2.3. Cic phuwong phap xdc dinh ciu triic cdc hop chit

Phuong phép xac dinh cu triic héa hoc clia cac hop cht 1a su két hop
x4c dinh gifra cac thong sd vat Iy véi cac phuong phap phé hién dai bao gdm:

Diém néng chay (mp.)

Piém néng chdy dugc xac dinh bang may Mel-Temp 3.0 (Thermo
Scientific ctia Vién Hoa hoc —VAST).

Phé khdi MS

Phé khdi st dung ngudn ion héa phun dién (ESI-MS) duge ghi nhén trén
hé Agilent 1260 Infinity LC-MS Single Quadrupole system (Vién Hoa hoc,
VAST), & ché d6 ion duong, dai quét m/z 110-2000.

Phé cng hwong tir hat nhan NMR

Phé NMR duge do trén may: Bruker 600 MHz VANCENEO cua Vién
Hoa hoc, VAST. Chit ndi chuan 13 TMS (Tetramethylsilane).

Céc k§ thut phd cong huéng tir hat nhan dugc sira dung bao gom:

+ Phd cong huong tir hat nhan mot chidu (1D NMR): 'H NMR, "*C
NMR, DEPT.

Dung moi dugc sir dung bao gdm cac dung moi: Acetone-ds, methanol-
ds, DMSO-d;... Viéc lua chon dung mdi do phu thudc vao ban chit cua timg
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mau, trén nguyén tdc 12 dung moi phai hoa tan hoan toan mau do va khéng
che khuét cac tin hiéu phan tich.
2.2.2.4. Phwong phap danh gia hoat tinh sinh hoc

& Ddnh gid hoat tinh chong oxy héa quét géc tw do DPPH

1,1- Diphenyl 1-2 picrylhydrazyl (DPPH) 1a m6t gbe tu do bén, c6 mau tim
va co do hép thu cuc dai & budce song 517nm. Khi cd mat chét chéng oxy hoa, no
s& bi khtt thanh 2,2- Diphenyl-1-1picryhydrazine (DPPH-H) c¢6 mau vang. Do do
giam hép thu & bude song 517 nm dé x4c dinh kha nang khir gbc DPPH ctia chét
chéng oxi héa.

MAu thir dugc pha trong DMSO. DPPH dugc pha loang trong dung moéi
methanol véi ndng d6 thich hgp. Panh gia hoat tinh quét gbc tw do DPPH cua
céc chat sach phan 1ap duge thir & cac nong do 10, 50, 100 va 200 pM; chét
déi chimg duong ascorbic acid dugc thir & dai ndng do 10, 25, 50 va 100
uM. 10 pL miu thir duge @ véi 190 pL dung dich DPPH, 1 ¢ nhiét do 37°C
trong 20 phut va do trén may ELISA & budc song 517 nm. Chat ddi chimg
Ascorbic acid duoc ding dé kiém soat do 6n dinh va d4nh gi4 hoat tinh trc ché
twong duong. Phép thir dugc Iap lai 3 1an [52].

% IC=100% — [(ODs) / (OD¢) x 100]
Trong do: - IC: Kha ning bit gitt goc tw do DPPH
_ ODs: Mat d¢ quang trung binh ciia mau thir
- ODc: Mat d6 quang trung binh clia mu déi chimg (khong c6 mau
thir, chi ¢6 DPPH, coi nhu gid tri trc ché 0%)
% Ddnh gid hoat tinh ikc ché san sinh NO trén té bao RAW264.7
Hoat tinh (rc ché san sinh NO dinh huéng khang viém dugc danh gid
trén dong té bao RAW264.7. Hoat tinh khang viém dugc dénh gid thong qua
tac dung e ché cac hop chat phan lap dugc ddi véi su san sinh NO trong
nhitng t& bdo RAW264.7 dugc kich thich véi Lipopolysaccharides (LPS).
Néng d6 NO trong moi truong thuc nghiém duoc xéc dinh thong qua phan
g Griess. Phan ng dya trén sy tao phic mau cua NO trong thi nghiém O
dang nitrit  vOi thudc the  Griess (Sulfanilamide va N-I-
naphthylethylenediamine dihydrochloride trong méi trudng acid). Sau thoi

gian U phan ng, mat d§ quang cua mau dugce ghi nhén tai budc séong 540 nm
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bang may quang phd hap thu UV-Vis nhim xéc dinh kha ning khir goe tu do
ctia mAu thir. Hoat tinh khéng viém duoc tién hanh sau khi kiém tra doc tinh
déi voi té bao bang phuong phip so mau MTT.

Cac budc thir nghiém danh gid hoat tinh 1rc ché san sinh NO in vitro
ctia cac chat nhu sau:

Nuéi cdy té bao

Dong té bio RAW 264.7 dugc cung cép tir Vién Sinh hoc, VAST. Cic té
bao dwoc nudi cdy trong modi truong DMEM v6i thanh phan kém theo gdm
10% fetal bovine serum (FBS, fetal bovine serum - huyét thanh phoi bo),
2mM L-glutamine, 10mM HEPES va ImM sodium pyruvate.

DPdnh gia kha ndng song sot ciia té bao bang MTT

Kha ning séng sot cua cic t& bao RAW 264.7 duoc danh gia biang
phuong phdp MTT (3-(4,5-dimethythiazol-2-yl) -2,5-diphenyl tetrazolium
bromide). Phuong phap nay 13 mdt phuong phép so mau, do d6 suy giam mau
dé danh gia kha ning song sot cua té bao. O cac t& bao séng, hé enzym
oxidoreductase hoat dong manh, nhitng enzyme nay c6 kha ning phin giai
MTT thanh dang formazan khong hoa tan, mau tim dam. Do vay, ti 1€ té bao
sdng sét duogc suy ra tir lugng formazan tao thanh tr MTT. Lugng formazan
tao thanh duge hoa tan boi dung méi hitu co (DMSO, propanol) va do do hap
thu & budc séng 540 mm. Kha nang giy doc té bao cia cac mau thir nghiém
dugc suy ra tir viéc danh gia kha nang sdng sot cua té bao [53]. Cu thé nhu
sau:

. Chc t& bio RAW 264.7 dugc cdy chuyén vao dia 96 giéng (2 x 10° té
bao/ giéng) va dugc G & 37 °C trong mdi trudng Am (5% CO; va 95% khong
khi) trong 24 gi0.

- Chét thir & cac ndng do thi nghiém (100; 20; 4 va 0,8 pM) dugc dua
vao dia 96 giéng. Mot sb giéng c6 dung méi pha mau DMSO 1% lam chat dbi
chirng.

- Pia nudi cdy vao trong ti 4m CO, & diéu kién 37 °C, 5% CO,, nudi
trong thoi gian 24 gio. ’

- Sau 24 gio, MTT (5mg/mL) dugc cho vao mdi giéng.
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- Sau 4 gio, loai bo moi truong, tinh thé formazan duoc hoa tan bing
50 uL (DMSO) 100% va gié tri OD do & budc song 540 nm bang mdy quang
phé.
- Luong té bao song sét s& dugce tinh theo cong thirc:
OD (mAu thit) — OD (déi chirng)
OD (DMSO) — OD (doi chirng)

Trong d6: - CS (Cell Survival): Kha ning sbng sot clia té bao & nong do

CS% =

ban dau ctia mau thir
- OD: Mat d6 quang

Ba thi nghiém sinh hoc ddc 1ap dd dugc lap lai, va cac dit li¢u dinh
lwong duoc trinh bay dudi dang gia tri trung binh + dg 1éch chuin. Phin mém
Prism phién ban 9.0.0 (GraphPad Software, San Diego, Hoa Ky) dugc sur
dung dé phan tich dit liéu. Gia tri p < 0,05 dugc xem 1a ¢ ¥ nghia thong ké.

Panh gia kha nang khang viém thong qua kha nang e ché san sinh NO

- Céc té bao RAW2 64.7 dugc cy chuyén vao dia 96 giéng (2 x 10° té
bao/ giéng) va dugc 1 & 37 °C trong méi trudng am (5% CO, va 95% khong
khi) trong 24 gio. '

- Sau d6, méi truong nudi cdy duge thay thé bing DMEM khéng c6
FBS va u lién tuc trong 3 gi0.

- Té bao sau d6 dwoc i miu nghién ctru & cac ndng dd khac nhau trong
2 gi¢r trude khi duge kich thich san sinh yéu t5 NO bang LPS (10pg/mL)
trong 24 gio.

- Chét déi chimg am 1a mot sb giéng khong duge i miu ma chi st
dung dung dich pha miu con chat d6i chimg dwong Cardamonin dugc thir
nghiém trén cac ndng do 1, 3, 10 va 30 pM. Nitrite (NO,), dugc xem 1a chi
thi cho viéc tao NO. Nitrite dwoc phét hién va phan tich bang cach hinh thanh
mét mau hong dé khi mau thir c6 chita NOy™ voi thude thir Griess. Khi thém
axit sulphanilic, nitrite tao thanh mudi diazonium, sau dé cac thudc nhuom
azo (N-alpha-naphthyl-ethylenediamine) dugc thém vao dé tao thanh mau
hdng. Cu thé 13, 100 pL méi truong nudi cdy té bao (& miu) duge chuyén
sang dia 96 giéng méi va duge thém vao 100 pL thudc thtr Griess: 50 pL cia
1% (w/v) sulfanilamide trong 5% (v/v) phosphoric acid va 50 pL 0,1% (w/v)
N-1-naphthylethylenediamine dihydrochloride pha trong nude.
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- Hdn hop nay dugc U tiép & nhiét @6 phong trong 10 phit va ham
luong nitrite s€ dugce do bing may may doc vi phién & buéc séng 540 nm.
Moi trudng khong c6 DMEM khong FBS duoc st dung nhu giéng trang (mAu
ddi chimg).

- Ham luong nitrite cta timg mau thi nghiém dugc xac dinh nhd vao
duong cong ham luong chuin NaNO, va dugc so sanh % véi mau ching am
(LPS).

_ Kh4 ning trc ché san sinh NO ctia mau duge xédc dinh nhd cong thic:

%IC =100% - [ham lwong NO miu mi/ ham lweng NO res] X 100

- Phép thir duge ldp lai 3 1an dé ddm bdo tinh chinh xdc. Gid tri ICso
(ndng d6 trc ché 50% su hinh thanh NO) s& duoc xac dinh nhé vao phan mém
may tinh TableCurve 2Dv4 [54].

2.3. THUC NGHIEM
2.3.1. Phin lip cdc hop chit tir Hoang lién chin ga (Coptis chenesis
Franch.)

Phén ré kho cua loai Hoang lién chan ga dugc so ché cit nghién nho
thanh bot (1,5 ke), sau d6 ngam chiét voi 15L methanol (theo ti 18 1:10) chiét
néng trong vong 30 phut voi nhiét do 55-60 °C (1ap lai 3 1an). Sau do, phan
dich duoc loc va tach ra, con phan ba dwoc chiét thém ba lan theo cing
phuong phap. Toan bg dich chiét dugc gom lai, cit quay chan khong loai hoan
toan dung moi thu duoc can chiét tong (105 g).

Cin chiét methanol tong CC dugc hoa trong dung dich HCI 2N véi ti 18
1:10 (w/v) tao dich acid v6i pH = 1, sau d6 duogc chiét phan 16p véi
ethylacetate ba lan véi ti 1& 1:1 (v/v), thu duogc cao chiét non-alkaloid CCE
(22,6 ©). Tiép theo, phan dich nuéc acid con lai duoc kiém hoéa bing NaOH
2N dén pH = 10, rdi tiép tuc chiét phan 16p ba l4n véi dung moi ethyl acetate
ti 16 1:1 (v/v), thu dugc cao chiét alkaloid tong CCA (38,5 g).

Tién hanh sic ky phan doan CCA trén cot silica gel voi hé dung méi
rira giai gradient tr 0% dén 100% dichloromethane/methanol (c6 bd sung
0,1% acetic acid) thu dugc 08 phéin doan tit CCA1 dén CCAS. Tu phan doan
CCA2 (652 mg) duoc sic ky cot silica gel voi hé dung moi
dichloromethane/methanol (15:1 v/v) thu dugc ndm phan doan CCAZ2.1 dén
CCA25.
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Phan doan CCA2.4 (76 mg) duogc két tinh lai trong methanol, sau do
tiép tuc tinh ché tiép bang phuong phap sac ky léong bén didu ché (prep-
HPLC). Pidu kién séc ky: st dung cot sic ky diéu ché YMC- Pack ODS — A
(250 x 20 mm, kich thudc hat 5 pm) theo chuong trinh gradient véi hé dung
moi methanol - nude (0,1% TFA) tir 20% - 100% Methanol trong 180 phut,
téc do dong duge duy tri 4 mIL/phit, thé tich tiém mu 500 pL. Trude va sau
mdi 14n chay cot dugc rua bé’mg 100% methanol trong 15 phut va on dinh véi
20% methanol trong 15 phit. Sau khi phan tach trén hé thong prep-HPLC thu
duoc hep chit CC1 (8,3 mg). Tiép tuc tién hanh sac ky cot phan doan CCA3
(525 mg) trén cot silica gel vdi hé dung moi ethyl acetate/methanol/nude theo
(10:1:0,1 v/v/v) thu dugc bén phan doan CCA3.1 dén CCA3.4. Phan doan
CCA3.2 (226 mg) dugc xit 1y tiép trén hé thdng sic ky ban diéu ché (prep-
HPLC) véi diéu kién sic ky: cot sic ky didu ché YMC- Pack ODS — A (250 x
20 mm, kich thudc hat 5 pm), v6i hé dung méi methanol - nudce (0,1% TFA)
gradient tir 15% dén 100% methanol trong 180 phut, toc d6 dong duy tri 3
mL/phit, thé tich tiém mau 500 pL. Két qua, tir phan doan CCA3.2 di thu
duoc hop chdt CC2 (18 mg) va hep chat CC3 (10 mg) bang phuong phép
sic ky ban didu ché. Phan doan CCA4 thu dugc Hep chit CC4 (5 mg) phan
lap bang sic ky cot silica gel v6i hé dung moi dichloromethane/methanol 5:1
(v/v) va tinh ché trén hé théng sic ky ban didu ché (prep-HPLC) véi diéu kién
gradient hé dung mdi methanol - nude (0,1% TFA) tir 15% dén 80% methanol
trong 150 phut, tdc do dong 3 mL/phut, thé tich tiém mau 500 pL, cot sdc ky
didu ché YMC- Pack ODS — A (250 x 20 mm, kich thudc hat 5 pm).
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2.3.2. Thong sé vat 1y va cac dir liéu phd cic hop chat phan Iap dugc

a) Hop chat CCI: Noroxyhydrastine

Chét bot mau trang

Diém néng chay: mp. 177-178 °C;

Phd khdi ion hoa phun dién ESI-MS: m/z 192,16 [M + H]" (Tinh todn
theo 1y thuyét cho biét hop chét ¢o cong thirc CigHoNO3);

S lidu 'H-NMR (600 MHz, DMSO-dj) va '3C NMR (150 MHz, DMSO-
ds): Xem tai bang 3.1

b) Hop chat CC2: Berberine

Chit bot mau vang

Piém néng chay: mp. 206-208 °C

Phé khéi ion hoéa phun dién ESI-MS: m/z 336,12 [M]" (Tinh toan theo ly
thuyét cho biét hop chat c¢6 cong thire CoH sNO4™)

S6 licu '"H-NMR (600 MHz, DMSO-d;) va *C-NMR (150 MHz, DMSO-

ds): Xem tai bang 3.2

¢) Hop chdt CC3: Oxyberberine

Chét bot mau nau do

Diém d¢ nong chay: mp. 240-241 °C;

Phé khéi ion héa phun dién ESI-MS: m/z 352,36 [M+H]" (Tinh todn theo
1y thuyét cho biét hop chét ¢ cong thirc CaoH;7NOs);

S6 lieu 'TI-NMR (600 MHz, CDCls) va *C-NMR (150 MHz, CDCls): Xem

tai bang 3.3

d) Hop chat CC4: Jatrorrhizine

Chit bot mau vang

Piém nong chay 281-283 °C

Phé khdi ion héa phun dién ESI-MS: m/z 338,14 [M]" (Tinh toan theo 1y
thuyét cho biét hop chit c6 cong thirc CooHagNO4")

S liéu 'H-NMR (600 MHz, MeOH-d,) va BC-NMR (150 MHz, MeOH-
d;): xem tai bang 3.4
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CHUONG 3. KET QUA VA THAO LUAN

3.1. Xdc dinh ciu tric héa hgc cac hop chit tir ré loai Hoang lién chin ga

3.1.1. Hop chit CC1: Noroxyhydrastine

4 5
03 6
< a
0~ NH

1

O

Hinh 3. 1: Céu triic hop chdt CC1

Hop chat CC1 duoc phan lap va thu nhan dudi dang chat b6t mau tring.
Trén Phd khdi ion hoa phun dién ESI-MS (hinh 3.2) ghi nhén tin hiéu ion phéan
tr tai m/z 192,19 [M+H]* cho phép x4c dinh khéi lugng phéan tir ctia hop chat 1a
191 Da va goi y cong thitc phén tir ctia hop chit CC1 1a CgHoNO;,

T: TS + ¢ ESI Full ms {110.00-2000 00
192.19

100 5
90
80
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Hinh 3. 2: Phé khéi ion héa phun dién ESI-MS cia hop chit CCI

Xét trén dir liéu pho 'H NMR (600 MHz, DMSO-dj) ctia hop chit CC1
(Hinh 3.3) xuét hién hai tin hi€u singlet ctia proton vong thom tai dy 6,87 (1H,
s, H-4) va 7,26 (1H, s, H-1). Su xuét hién ctia hai proton thom dang singlet cho
thdy vong thom bi thé & nhidu vi tri. Ngoai ra, trén phé con ghi nhan hai tin
hiéu ctia cdc nhom methylene thudce di vong chira N tai oy 2,80 (2H, t, J= 6,6
Hz, H-5), du 3,30 (2H, m,H-6) va tin hiéu ciia mot proton amide (-NH-) tai oy

7,75 (1H, brs, H-7) cho thﬁy su hién dién cia nhom amide trong cAu tric cua

Ty
2000
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hop chét. Pic biét, tin hiéu singlet tai oy 6,05 (2H, s) 14 tin hiéu dic trung cta
nhém methylenedioxy (OCH,0).

Phan tich dit liéu phd *C-NMR két hop v6i phd DEPT cho thay hop
chit CC1 c6 10 nhém nguyén tir carbon, bao gdbm hai nhém methylene tai dc
27,8 (C- 5) va d¢c 40,0 (C-6). Trong do, tin hiéu tai dc 40,0 ppm la methylene
gén vGi nitrogen trong di vong tetrahydroisoquinoline. Bén canh do, xuét hién
hai nhém methine vong thom tai d¢ 106,5 (C-4) va oc 1074 (C-1); bdn carbon
khong lién két hydro tai dc 134,8 (C-1a); 149,9 (C-2); 146,9 (C-3) va 123,2 (C-
4a); mot nhom carbon carbonyl tai dc 164,2 ppm dac trung cia hé lactam lién
hop v6i vong thom. Ngoai ra xudt hién mot tin hiéu dic trung ctia nhém

methylenedioxy tai oc 101,4 ppm (hinh 3.4 va 3.5).

3
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Hinh 3. 3: Phé 'H NMR ciia hop chat CC1
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Dua trén két qua phan tich dit liéu phd cong hudng tr hat nhan hgp chat

CC1 dugc du doan mang khung céu triic tetrahydroisoquinoline va so sanh v6i
tai liéu tham khao dd cong bd, hop chit CCl1 duwgc xéc dinh Ia

noroxyhydrastine [55, 56].

Bang 3. 1: Dit liéu phé 'H va 3C-NMR ciia hop chat CCI va chdt tham khdo

Vitri  du™"(dang pic,J=Hz) dc™! ou’>"(dangpic,J=Hz) dc™¢
1 7,26 (1H, s) 107,4 7,33 (1H, s) 108,4
la . 134,8 . 136,8
2 : 149,9 - 1484
3 - 146,9 - 152,6
4 6,87 (1H, s) 106,5 6,76 (1H, s) 108,0
4a . 123,2 - 123,6
5 2,80 (2H, t, 6,6) 27,8 2,88 (2H, t, 6,0) 29,1
6 3,30 (2H, 1,5,4) 40,0 3,44 (2H, t, 6,0) 40,9
-NH- 7,75 (1H, br s) : . .
-CO-NH- : 164,2 « 168,0
-0-CH,-O- 6,05 (2H, s) 101,4 6,0 (2H, s) 103,1
“DMSO-d6 %600 MHz, °CD;OD, 9150 MHz *tham khdo chdt

Noroxyhydrastinine [55]
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3.1.2. Hop chat CC2: Berberine

Hinh 3. 6: Cau triic héa hoc cia hop chat CC2

Hop chét CC2 thu duoc dudi dang chit rin mau vang. Trén phd khdi ion
héa phun dién ESI-MS (Hinh 3.7) ghi nhén tin hiéu ion phan t& m/z 336,12
[M]*va goi ¥ cong thirc phén tir ctia hop chit CC2 13 CyoH sNO4"

T: ITMS +¢ ESI d Full ms2 577 12@cid35.00 {145.00-1165.00]

100 =
90
80

Relative Abundance
[ - h [=/] ~
& & & & &

| | | | 1

- m2
o (] o
Ly
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Hinh 3. 7: Phé khéi lwong ion héa phun dién ESI-MS ciia hop chdt CC2

Trén phd "H-NMR (hinh 3.8) xuét hién tin hiéu cia cac proton thom dic
trung cho khung protoberberine bao gém hai proton singlet ctia vong thom tai
on 7,80 (1H, s, H-4) va 7,09 (1H, s, H-1); tin hiéu hai proton dang doublet
methine tai dy 8,21 (1H, d, J= 9,0 Hz, H-11) va o4 8,02 (1H, d, /= 9,0 Hz, H-
12); tin hiéu singlet ctia hai proton thugc di vong cation hoa tai oy 8,96 (1H, s,
H-13) va 9,90 (1H, s, H-8). Ngoai ra, con quan sat théy mot tin hiéu dang
singlet tai oy 6,17 (2H, s, OCH,0) ddc trung cua nhom methylenedioxy; tin
hiéu hai nhém methoxy tai oy 4,07 (3H, s, 10-OCH3) va 4,10 (3H, s, 9-OCHa);
tin hiéu triplet ctia proton methylene sp? thudc di vong N tai du 3,21 (2H, t, J =
6,0 Hz, H-5) va 4,95 (2H, t, J = 6,0 Hz, H-6).
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Hinh 3. 8: Phé 'H NMR ciia hop chit CC2
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Phan tich phé *C-NMR va phé DEPT ciia hgp chit CC2 cho thay tin
hi¢u cua 20 nguyén tir carbon bao gbm bbn tin hiéu cac carbon lién két truc
tiép voi oxy tai dc 147,7 (C-3); 149,8 (C-2); 143,7 (C-9) va 150,4 (C-10); nam
tin hiéu carbon khong lién két hydro 1a cau ndi trong hé théng vong
benzylisoquinoline tai dc 121,4 (C-1a); 130,7 (C-4a); 120,4 (C-8a); 133,0 (C-
12a) va 137,5 (C-13a). Ngoai ra, tin hiéu tai dc 145,4 (C-8) clia carbon lién két
truc tiép v6i di t6 N. Nam tin hiéu cta carbon methine tai dc 105,4 (C-1); 108,4
(C-4); 123,5 (C-11); 126,7 (C-12) va 120,2 (C-13). Bén canh do6 xudt hién mot
tin hiéu carbon nhém methylenedioxy tai dc 102,1; hai tin hiéu methylene sp?
thuoc di vong chira N tai dc 26,3 (C-5) va 55,2 (C-6) va hai tin hiéu nhom
methoxy tai dc 57,1 (10-OCH;) va 61,9 (9-OCHj3) (hinh 3.9 va 3.10).

V61 nhitng phén tich dir li¢u phé trén va két hop so sanh vai tair liéu
tham khao d cong bd xac dinh hop chit CC2 1a Berberin [57, 58].
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Hinh 3. 9: Phé 3C NMR ¢
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Bang 3. 2: Dit ligu phé "H-NMR va >C-NMR ciia hop chat CC2 va chat tham

khao

Vitri  du®" (dang pic, J=Hz) dc™¢ Jn" ™" (dang pic, J=Hz) oc' ¢
1 7, 80 (1H, s) 105,4 7,79 (1H, s) 105,5

1a . 1214 _ 120,5

2 - 147,7 - 147,17

3 - 149,8 - 149,9

4 7,09 (1H, s) 108,4 7,08 (1H, s) 108,5
4a - 130,7 - 130,8

5 321 (2H, t.6,0) 26,3 3,20 (2H, t, 6,5) 26,4

6 4,95 (2H, t, 6,0) 55,2 4,92 (2H, t, 6,5) 55,2

8 9,90 (1H, s) 145,5 9.88 (1H, s) 145.5
8a - 120,4 - 1213

9 - 143,7 - 143,7
10 ! 150,4 : 150,5
i 8.21 (1H, d, 9,0) 126,7 8,19 (1H, d, 9,0) 126.8
12 8,02 (1H, d, 9,0) 123.5 8,01 (1H, d, 9,0) 123,6
12a - 133,0 - 133,0
13 8,96 (1H, s) 120,2 8,94 (1H, s) 120,3
13a - & L - 1375
0-CH,-O 6,17 (2H, s) 102,1 6,17 (2H, s) 102,1
9-OMe 4,10 (3H, s) 61.9 4,09 (3H, s) 61,9
10-OMe 4,07 (3H, s) 371 4,06 (3H, s) g1

« DMSO-d6,* 600 MHz, €150 MHz * tham khdo chdt berberine [58]
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3.1.3. Hop chit CC3: Oxyberberine

Hinh 3. 11: Céu tric héa hoc ciia hop chdt CC3

Hop chit CC3 dugce phan 1dp va thu nhan dudi dang chit rén mau nau
d6. Pho khdi ion hoa phun dién ESI-MS (Hinh 3.12) ghi nhan tin hiéu ion phan
tir tai m/z 352,36 [M+H]* cho phép xac dinh khéi lugng phén tir ciia hop chit

352.36

=

200 400 600 800 1000

Hinh 3. 12: Phé khéi ion héa phun dién ESI-MS ciia hop chit CC3

Dit liéu pho "H NMR (hinh 3.13) xuit hién 2 tin hidu proton thom dang
singlet tai 6y 6,63 (1H, s, H-1), 6,64 (1H, s, H-4) thudc vong A; hai tin hiéu cia
nhom methylene ctia di vong chira N tai i 2,82 (2H, t, J = 6,0 Hz, H-5), 4,22
2H,t,J = 6,0 Hz, H-6), ba tin hiéu proton hé isoquinoline tai oy 7,25 (1H, d, J
= 9,0 Hz, H-11), 7,21 (1H, d, J = 9,0 Hz, H-12) va 7,15 (1H, s, H-13), hai tin
hiéu nhom methoxy dy 3,94 (3H, s, 9-OMe), 3,88 (3H, s, 10-OMe) va mot tin
higu singlet tai dy 5,93 (2H; s) dac trung cia nhém methylenedioxy. So sanh



v6i dir liéu phd ciia hop chat CC2 thi hop chit CC3 khong xuit hién tin hiéu
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singlet dac trung cua proton H-8 ¢ vang oy ~ 9,0 — 10,0 ppm.
3
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BN =26 Ga) NN & 06 @ &
l"[‘-l"\.nt‘-l'-t_.f"tﬂf' f#T'MN‘C\INN !
o NN
15 14 13 12 11 10 9 a4 3 1 0 ppm

methylenedioxy.

s 8

Phé *C-NMR két hop véi phé DEPT (hinh
chit CC3 chira 20 nguyén tur carbon bao gdm 10 nguyén tir carbon khong lién
két hydro tai dc 123,5 (C-1a); 147,6 (C-2); 148,6 (C-3); 108,0 (C-4); 129,6 (C-
4a); 130,6 (C-8a); 134,6 (C-12a); 103,6 (C-13a); (C-1a); 145,0 (C-9); 150,4 (C-
10) va 165,4 (C-8). Ngoai ra, 2 tin hiéu ddc trung cila nhém methoxy xuét hién
tai ¢ 50,9 (9-OCH3) va 56,8 (10-OCHj3). Nam tin hi¢u nhém methine tai d¢
104,8 (C-1); 108,0 (C-4); 119,2 (C-11); 115,2 (C-12) va 103,6 (C-13) phu hop
voi khung alkaloid protoberberine. Hai tin hiéu methylene tai dc 28,4 (C-5);
39,1 (C-6). Ngoai ra, xuat hién tin hiéu tai dc 101,5 dic trung cua nhom

{%{ J

Hinh 3. 13: Phé 'H NMR ciia hop chét CC3

3.14 va 3.15) cho biét hop
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So dit liéu phé ctia hop chét CC3 véi hop chat CC2 tai vi tri C-8 khong
¢6 tin hiéu proton H-8 & ving dy 9,0-10,0 ppm nhu trén phé 'H NMR. Pong
thoi, trén phd PC-NMR xuét hién tin hiéu ctia nhém carboxyl amide c6 dc
165,4 (C-8). Viéc khong con tin hiéu carbon mang proton tuong Gng trén phd
DEPT c6 thé nhén dinh ri‘ing C-8 da chuyén tir dang methine (-CH=) sang dang
carboxyl (C=0).

Tur céc phan tich trén, c6 thé két luan rang hgp chat CC3 chinh 14 san
phim oxy héa cia CC2 tai vi tri C-8 va déi chiéu véi tai liéu tham khéo da
cong bd xac dinh hop chit CC3 14 Oxyberberine [59].
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Hinh 3. 14: Phé 3C NMR ciia hop chat CC3
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Béng 3. 3: Dit liéu phé 'H-NMR va 3C-NMR ciia hop chat CC3 va chat tham khao

Vitri  ou®®(dang pic, J=Hz) dc®? 6u"™°(dangpic,J=Hz) dIc'™>*

1 6,63 (1H, ) 104,8 6,73 (1H, s) 104,94
la : 123,5 . 135,90
2 ; 147,6 : 148,69
3 - 148.6 ; 147,60
4 6,64 (11, s) 108,0 6,71 (1H, s) 108,15
4a : 129.,6 - 130,29

5 2,82 (21, t, 6,0) 28,4 2,90 (21, t, 6,2) 28,96

6 4,22 (2H, t, 6,0) 39,1 431 (2H, t, 6,2) 39,61
8 . 1654 - 160,34
8a : 130,6 - 124,02
9 . 150,4 - 151,68
10 . 145,0 ” 149,86
11 7,25 (1H, d, 8,4) 119,2 7,32 (1H, d, 8,7) 119,35
12 721 (1H, d, 8,4) 115,2 7,28 (1H, d, 8,7) 122,50
12a . 134,6 - 132,64
13 7,15 (1H, s) 103,6 7,23 (1H, s) 101,53
13a : 11,0 : 119,65
9-OMe 3,94 (3H; 5) 56,8 4,03 (3H, s) 61,85
011?4_(3 3,88 (3H; s) 50,8 SpEEL) 57.16
OCH,0 5,93 (2H; 5) 101,5 6,02 (2H, s) 101,65

a CDCl3,° 600 MHz, © 500 MHz, @ 150 MHz, ¢ 125 MHz * tham khdo cht
Oxyberberine [59]
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3.1.4. Hop chét CC4: Jatrorrhizine

Hinh 3. 15: Cdu triic hop chdt CC4

Hop chéit CC4 duoc phén I4p va thu nhan dudi dang chét rin mau vang nhat.
Pho khdi ion héa phun dién ESI-MS (Hinh 3.17) ghi nhan tin hiéu ion phéan ti tai
m/z 338,14 [M]" goi y cong thirc phan tir ctia hop chit CC4 12 CaoHyNO4 .

T: ITMS + ¢ ESI Full ms [110.00-2000.00]

100 338.14
90
80
Rk
9 o)
F60 3
'5' bn
50 -
a :.
240
o] 3
] 1
®30 4
20
10
O:ﬂ‘"T"*'*["*'lq"'“"r‘-'" ¥ v 3 T l""l"'ll ||_‘ !| T T i I"-”l III' T "’|"I"I"'I”"T"'""'|
200 400 600 800 1000 1200 1400 1600 1800 2000

miZ

Hinh 3. 16: Phé khoi luong ion héa phun dién ESI-MS ciia hop chit CC4

Phé '"H NMR (hinh 3.18) cta hop chit CC4 xudt hién tin hiéu cta cic
proton bao gém hai proton thom tai 8y 6,77 (1H, s, H-4) va 7,56 (1H, s, H-1). Bén
canh dé xuét hién tin hiéu hai proton hé vong isoquinoline t tai oy 7,91 (1H, d, J =
9,0 Hz, H-12) va 8,01 (1H, d, J = 9,0 Hz, H-11); tin hiéu singlet cua hai proton
thudc di vong cation hoa tai dy 8,67 (1H, s, H-13) va 9,63 (1H, s, H-8) va tin hiéu
triplet cia proton methylene sp* thudc di vong N tai dy 3,11 (2H, t, J = 6,0 Hz, H-
5),4,81 (2H, t, J= 6,0 Hz, H-6).

Viéc so sanh dit liéu phé '"H NMR ctia hop chdt CC4°véi hop chit CC2 cho
thdy cdu trac c¢6 nhiéu diém twong dong va&i hop chit CC2. Cu thé, cc tin hiéu
proton cua h¢ isoquinoline (H-11, H-12), di vong cation hoa (H-8, H-13), vong
thom (H-1, H-4) cung hai nhém methylene (H-5, H-6) ¢6 vi tri hoa hoc va hing sb
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ghép cap rat twong dong. Tuy nhién, sy khac biét giira hai hop chit ndm & céc

nhém thé trén vong thom. Trén phd 'H-NMR ciia hop chdt CC4 khong xuit hién

tin hiéu cta proton nhom methylenedioxy tai ou 6,17 nhu hop chit CC2, thay vao

dé 1a su xuét hién cua tin hiéu proton ciia nhém methoxy tai du 4,11 (3H, s, 2-
OCH;) cung véi hai tin hiéu methoxy khac tai oy 4,01 (3H, s, 9-OCH3) va du 3,93

(3H, s, 10-OCH3).
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Hinh 3. 17: Phé 'H NMR ciia hop chit CC4

i
T RAA) BN L AL S MR l' ) NEAAAASASS AARSAMAAES ALRAAASS SALASR RS
15 14 13 12 11 10 6 5 4 3 ppm
,}{;I S N
§ ARk e Asd
|—- w—wr- oMM ol

Phé BC-NMR (hinh 3.19) cta hop chit CC4 cho thiy tin higu cta 20
nguyén tir carbon bao gbm tin hiéu cac carbon lién két truc tiép véi oxy tai dc
149.,6 (C-2); 146,1 (C-3); 151,8 (C-9) va 151,7 (C-10) va tin hiéu tai oc 145,6 (C-
8) cua carbon lién két truc tiép voi di t6 N. Nam tin hiéu cta carbon nhdm methine
tai dc 110,1 (C-1); 115,9 (C-4); 128,1 (C-11); 124,4 (C-12) va 119,4 (C-13), bén
tin hiéu carbon khéng lién két hydro 1a cau nbi trong hé théng vong
benzylisoquinoline tai dc 120,9 (C-la); 130,3 (C-4a); 123,2 (C-8a); 135,4 (C-12a)
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va 140,2 (C-13a); hai tin hiéu methylene sp? thudc di vong chira N tai d¢ 27,7 (C-
5) va 57,0 (C-6).

So sanh dit liéu phd hop chdt CC4 va hop chat CC2 ta thay khong xuat hién
tin hiéu ctia nhdém methylenedioxy tai d¢ 102,1 ppm nhu hop chit CC2. Thay vao
do hop chit CC4 xuét hién tin hiéu carbon ciia ba nhém methoxy lan luot tai d¢
57,4 (C-2); 57,7 (C-9) va 62,5 (C-10). Do d6 tir cac dit liéu phén tich trén cho thiy
hop chit CC4 ciing mang khung protoberberine twong tw nhu hop chit CC2.

Dua vao phan tich dit liéu phd NMR ctia hop chit CC4 va so sanh dbi chiéu
véi tai liéu tham khao dd cong bd cho phép xac dinh hop chat CC4 niy 1a
jatrorrhizine [60].
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Bang 3. 4: Di liéu phé "H-NMR vi *C-NMR ciia hop chat CC4 v chat tham khéo

Vi tri ou™" (dang pic, J=Hz) dc*>° du *P(dangpic,J=Hz) dc™°

1 7,56 (1H, s) 110,1  7.61(1H,s) 114,6
la < 120,9 : 118,0

2 : 149,6 - 148,3

3 : 146,1 . 150,3

4 6,77 (1H, s) 115,9 6,82 (1H, s) 108,8
4a 130,3 - 128,9

5 3,11 2H, t, 6,0) 27,7 3.19 (2H, t, 6,3) 26,3

6 4.81 (2H, t, 6,0) 57,0 4,89 (2H, d, 6,3) 56,0

8 9,63 (1H, s) 145,6 9,68 (1H, s) 144,7

8a : 123,2 " 134,1

9 - 151,8 : 150,5

10 : 151.7 ’ 144,3

11 8,01 (1H, d, 9,0) 124,4 8,05 (1H, d,9,1) 123,0
12 7,91 (1H, d, 9,0) 128,1 7,97 (1H, d, 9,1) 126,8
12a - 1354 s 121,8
13 8,67 (1H, ) 119,4 8,72 (1H, s) 1195
13a y 140,2 : 138,9
2-OMe 3,93 3H, s) 57,4 3,99 (3, 5) 55,7
9-OMe 4,11(3H, s) 62,5 4,17 (3H, s) 61,2
10-OMe 4,01 (3H, s) 57,7 4,06 (31, s) 56,3

“ MeOD * 600 MHz, ¢ 150 MHz, * tham khdo chdt Jatrorrhizine [60]
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3.1.5. Ban luin vé két qua nghién ciru thanh phin héa hoc ctia miu Hoang

lién chin ga (Coptis chenesis Franch.)
<0
OI I :NH
0

Noroxyhydrastine

Oxyberberine Jatrorrhizine
Hinh 3. 19: Cdc hop chdt dd phén ldp tir Hoang lién chdn ga

Két qua nghién ctu dd phan lap va xédc dinh dwoc 04 hop chit gém
noroxyhydrastine, berberine, oxyberberine va jatrorrhizine tir ré loai Hoang lién
chan ga (Coptis chinensis Franch.). Cac hop chét nay déu thudc nhom déu 1a cac
alkaloid khung isoquinoline, dic trung cho chi Coptis n61 riéng va ho
Ranunculaceae né1 chung [61]. Sy hién dién don g thoi cua cac alkaloid
protoberberine trong méau nghién ctru phi hop véi ddc diém hoa hoc di duoc ghi
nhian & cac loai thudc chi Coptis. Trong d6, berberine chiém ham lugng cao va
duoc xem 14 hop chit chi thi cua Hoang lién chan ga. Hop chit noroxyhydrastine,
mic du khong phai 1a alkaloid chiém uu thé, nhung sur hién dién cua hop chat nay
cho thay thanh phan alkaloid ctia Hoang lién chén ga khéng chi gidi han & nhém
protoberberine ma con bao gdm cac dan xuit isoquinoline khac. Két qua nay phu
hop véi cdc nghién ctu trude ddy vé chi Coptis [62], qua d6 ching té quy trinh
chiét xuat va phan 1ap duoc xdy dung trong nghién ctru 1a phu hop, dic biét trong
viée lra chon dung moi, hé dung moi sdc ky va diéu kién phan lap t61 wu.

Tom lai, két qua phén 1ap bén alkaloid khung isoquinoline tir ré loai Hoang
lién chdn ga khong nhfmg pht hop véi dic diém hoa hoc dic trung cia loai ma
con gop phan bd sung dit liéu vé thanh phan alkaloid cuia ngudn duge liéu thu
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thap tai Viét Nam. Nhiing két qua nay tao nén tang quan trong cho cic nghién ctru

tiép theo vé hoat tinh sinh hoc.

3.2. Hoat tinh sinh hgc ciia cac hop chit phan lap dwoc
3.2.1. Két qua hoat tinh chéng oxy héa bing phwong phap DPPH

Hoat tinh khéng oxy héa ctia céc hop chit da phan 13p duge danh gia thong
qua kha ning bit gdc tr do DPPH (2,2-diphenyl-1-picrylhydrazyl), mét phuong
phap phd bién nham xac dinh tiém nang chong oxy héa in vitro. Gbc tu do DPPH
c6 mau tim dic trung va khi bi khir boi cac chit c6 kha ning cho proton hodc
electron, cuong do mau s& giam, tir d6 cho phép dinh lwgng mic d§ khang oxy
héa ctia mau thir thong qua gia trj ICso. Trong nghién ctru ndy, cdc hop chit duoc
khao sat & nhiéu ndng do khic nhau va hoat tinh chéng oxy hoa dugc x4c dinh
dua trén gié tri ICsp, twong g voi ndng d6 can thiét dé uc ché 50% gbc tw do
DPPH. Két qua thu duoc cho thdy cac hop chét thir nghiém déu thé hi¢n kha ning
bit gbc DPPH & cic mirc d6 khac nhau dugc thé hién tai Bang 3.5.

Bang 3. 5: Két qua hoat tinh quét goc tw do DPPH ciia mgt s6 hop chat tir ré
Hoang lién chdn ga

Chit e - e _. ICs (HM)
Noroxyhydrastine (CC1) > 200
Berberin (CC2) 106,4 + 3,7
Oxyberberine (CC3) 1956 +2,2
Jatrorrhizine (CC4) 182,3+3,8 _
Ascorbic acid (Pdi chitng duong) 8l3+22

Bang s6 liéu ICso hoat tinh quét gbc tw do DPPH ciia 04 hop chit da phan
1ap cho thdy tat ca cac chit khao sat ddu c6 gid tri ICso 16n hon so v&i chat doi
chirng ascorbic acid 1Cs5y=87,3 uM. Trong bon alkaloid khao sat thi berberin
(CC2) véi gid tri ICso1a 106,4 + 3,7 uM thé hién hoat tinh tét, chi kém déi chung.
Ngoai ra, jatrorrhizine (CC4), oxyberberine (CC3) c¢6 gia tri ICsg lan luwot 1a 182,3
+3,8 uM, 195,6 + 2,2 uM cho thay hoat tinh chéng oxy hoa trung binh — yéu so
v6i céc chat khao sat. Noroxyhydrastine (CC1) khong thé hién hoat tinh trong
khoang nong do khao sat (ICsp> 200 uM). Nhin chung, cac hop chét phan 14ap chi
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thé hién kha ning quét gc tw do DPPH & mirc trung binh hodc yéu. Trong do,
berberine 12 hop chit co tiém ning chdng oxy hoéa nbi bat nhat, trong khi su hién
dién ctia nhém methoxy va dic diém ciu tric khung protoberberine co thé déng
vai trd quan trong ddi voi hoat tinh chéng oxy hoéa cia céc alkaloid ndy. Tuy
nhién, do gia tri ICsp cia cac hop chét van cao hon so véi ascorbic acid nén kha
ning chéng oxy hoa ciia ching dugc danh gia la chua thuc su manh theo phuong
phiap DPPH. Nhiéu cong bd khoa hoc dd chimg minh céc alkaloid chinh cua
Coptis chinensis nhu berberine, coptisine, palmatine va jatrorrhizine c6 kha ning
bét gbe tu do va trc ché stress oxy héa thdng qua co ché tryc tiép (ROS) va gian
tiép (diéu hoa hé enzyme chong oxy hoa ndi sinh). Cac nghién ciu ciing cho thay
berberine va coptisine thuong c¢6 hoat tinh ndi bat hon, lién quan dén cau tric
isoquinoline ¢6 hé lién hop m va kha ning 6n dinh gbc tu do sau phan tng.

Két qua thu duoc trong nghién ctru nay phit hop véi xu huéng chung trong
céc bdo cdo trude, qua db cing cb vai tro clia nhom alkaloid isoquinoline nhur
thanh phan chinh déng gp vao hoat tinh chbng oxy hoa ctia Hoang lién chan ga.
3.2.2. Két qua hoat tinh trc ché san sinh NO trén té bao RAW264.7

% Poc tinh té bao

Poc tinh té bao duwoc hiéu 1a kha ning ctia mot chét hodic tdc nhan giy tdn
thuong hodc dan dén su chét cia té bao séng, qua do phan anh mot thong s6 Oy
nghia quan trong trong linh vuc duoc 1y hoc [63]. Cac hop chat tir nhién c6 hoat
tinh gy doc té bao co thé lam gidn doan sy bam dinh gitra cac té bao, gy ra
nhiing bién d6i hinh théi dic trung, tic ché tién trinh chu ky té bao ciing nhu qua
trinh sao chép DNA, tir d6 1am suy giam d4ang ké kha ning sdng sét cla té bao.
Do d6, cic phép thir danh gia doc tinh & mire do té bao khong chi gop phan nhan
dién cic nguy co tiém 4n lién quan dén chiét xuit thao dugc ma con hd trg viée
sang loc, x4c dinh, phén tich va danh gia hoat tinh sinh hoc cua nhiéu hop chét tu
nhién khac nhau [64]. Trong nghién cuu nay, bdén hop chat noroxyhydrastine
(CC1), berberine (CC2), oxyberberine (CC3) va jatrorrhizine (CC4) va dugc tién
hanh danh gia doc tinh t& bao trén dong t& bao dai thuc bao chudt RAW 264.7

nham x4c dinh muc dod an todn trude khi trién khai cdc thi nghiém chuyén siu tiép
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phu thudc vao hoat dong ctia hé enzym nitric oxide synthase (NOS), trong do
enzym nitric oxide synthase cam tng (inducible nitric oxide synthase, iNOS)
déng vai tro then chdt. Trong diéu kién sinh 1y binh thudng, iNOS hau nhu khong
duoc bidu hién & cce té bao khong bi kich thich. Ngugc lai, dudi cac diéu kién
bénh 1y, INOS dugce cam ng manh mé va xuic tac tao ra luong lon NO dé dap
(g v6i cac tin hiéu viém, ching han nhu cytokine, yéu t6 hoai tir u o (TNF-a) va
lipopolysaccharide (LPS) [65]. Tac dung uc ché san sinh NO duoc thuc hién
trong 24 gid theo phuong phép st dung thubc thir Griess da trinh bay & phan
phuong phap va thuc nghiém.

Bang 3. 6: 'Ké’t qua hoat tinh ic ché san sinh NO trén dong té bao RAW 264.7 ciia
mot s6 hop chat tir vé loai Hodng lién chan ga (Coptis chinensis Franch.)

| o 1 Jeag
Noroxyhydrastine (CC1) 42,84 +£2,32
Berberin (CC2) 18.52 £ 1,67
Oxyberberine (CC3) 20,67 +£2,89
Jatrorrhizine (CC4) 25,43 +3,14
Cardamonin 2,59 +0,18

Béang 3.6 trinh bay gié tri ICso danh gia hoat tinh trc ché san sinh nitric
oxide (NO) trén dong té bao dai thuc bao RAW 264.7 cua cic hop chét phéan lap
tir r& loai Hoang lién chan ga (Coptis chinensis Franch.) véi chat déi chimg
duong la Cardamonin

Khao st hoat tinh G ché san sinh NO trén 04 hop chat da phan lap duoc
(CC1 dén CC4). Két qua thir nghiém cho thiy berberine thé hién hoat tinh t6t
nhét véi gia tri ICsy dat 18,52 + 1,67 uM. Oxyberberine va jatrorrhizine c6 gia tri
ICso 14n luot 1a 20,67 + 2,89 uM va 25,43 + 3,14 uM, thip hon so véi berberine
nhung vin nam trong khodng c¢6 ¥ nghia sinh hoc. Trong khi do,
noroxyhydrastine thé hién hoat tinh yéu hon véi gia tri ICso 14 42,84 + 2,32 pM.
So véi chit déi ching duong cardamonin (ICsy = 2,59 pM), cac hop chit khao sat
¢6 hoat tinh thip hon dang ké. Tuy nhién, két qua nay cho thiy cac alkaloid

khung isoquinoline van s& hitu tiém ndng hoat tinh sinh hoc dang chi y.
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Bén canh do, két qua tai Bang 3.6 ndy cling phu hgp vdi cac cong b trudre
déy vé tac dung khang viém cla lodi Hoang lién chan ga. Tir nghién ctru cua
Zhang va cdng su (2010) bao cao rang berberine va chiét xuit Coptis chinensis
lam giam déang ké cac cytokine viém (TNF-a, IL-1/) va nitric oxide, ddng thoi tic
ché con duong TLR4/NF-kB va ting hoat tinh enzyme chéng oxy hoéa (SOD,
GSH-Px), qua d6 gitp han ché tn thuong rudt do lipopolysaccharide gay ra [66].
Hoat tinh khang viém manh cta loai Hoang Lién chan ga trén md hinh dai thuc
bao RAW 264.7 kich thich béi LPS c6 kha ning tic ché dang ké san sinh nitric
oxide (NO) thong qua viéc giam biéu hién iNOS, dong thdi lam gidm cdc
cytokine tién viém nhu TNF-a, IL-6 va IL-18. Co ché tac dung chu yéu lién quan
dén viéc tc ché con dudng tin hiéu NF-kB va diéu hoa cic pathway MAPK vi
AMPK, tir d6 gép phan 1am gidm dép Gmg viém & mirc té bao [67].

Diéu nay goi y rang cdc hop chat alkaloid c6 kha ning twong tac hi€u qua
véi cac co ché diéu hoa qua trinh san sinh NO va cho thay tiém ndng (ng dung
trong nghién ctru va phat trién cac tdc nhin khang viém c6 ngudn goc tu nhién tur

ré loai Hoang lién chan ga.
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KET LUAN VA KIEN NGHI
KET LUAN
% V¢ thanh phén héa hoc
Tur phéin & ciia loai Hoang lién chan ga (Coptis chinensis Franch.) dd phan
lap va xac dinh cdu tric ciia bén hop chat: noroxyhydrastine, berberin,

oxyberberine va jatrorrhizine.
% V& hoat tinh sinh hoc

Két qua danh gia hoat tinh sinh hoc clia cdc hop chit phan 14p tir 1& Hoang
lién chan ga cho thiy su khac biét rd rét. Két qua danh gia hoat tinh chéng oxy
héa quét gbc tw do DPPH va hoat tinh khang viém théng qua (rc ché san sinh
nitric oxide (NO) trén dong té bao RAW 264.7.

v’ Hoat tinh chéng oxy héa quét géc tu do DPPH

Péi véi hoat tinh chdng oxy héa quét gbe tu do DPPH, tt ca cac hop chét
khao sat déu co gia tri ICso cao hon ascorbic acid — chét déi chimg duong, cho

thy kha nang chong oxy héa & miic yéu dén trung binh.
v' Hoat tinh tkc ché san sinh NO trén 1é bao RAW264.7

Két qua danh gia hoat tinh tc ché san sinh NO cho théy cdc hop chat
alkaloid thé hién tiém ning khang viém rd rét. Berberin cho gia tri ICsp= 18,52
uM thé hién hoat tinh tdt nhat trong 4 hop chét phan lap dugc. Trong khi
oxyberberine, jatrorrhizine va noroxyhydrastine véi gia tri 1Cs nam trong khodng
20,67- 42,84 pM ciing cho thdy hiéu qua tic ché NO & murc trung binh,

KIEN NGHI

Viéc phan lap dugc mot sd cac hop chat alkaloid dic trung cua chi Coptis,
trong d6 c6 berberin va cic din xuat protoberberine di duoc ghi nhan 1 nhém
hop chit chinh gép phin tao nén nhiéu tic dung dugc 1y quan trong cia dugc
liéu. Tuy nhién, thanh phan hoéa hoc cia Hoang lién chan ga van con tiém ning
chua duogc khai thac diy da. Do d6, cin tiép tuc m& rong nghién ciru nhim phan
14p thém cac nhém hop chét khac ddng thoi so sédnh sy khac biét vé thanh phan

hoéa hoc gitia cac b phan cua cay.
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Bén canh d6, céc chat chua cé nhidu phép thir hoat tinh sinh hoc can ¢6
nhiing nghién ctru dé thtr thém cac hoat tinh khac nhu hoat tinh gay doc t& bao
ung thu, hoat tinh khang khuén dé nghién ctru vé hoat tinh dugc phong phu hon.
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ARTICLE INFO ABSTRACT

Received: 17472025 Coptis chinensis Franch., a species belonging to the genus Coptis in the family
Ranunculaceae, is a rare medicinal plant renowned for its high pharmaceutical

Revised:  04/8/2025  value. It is particularly rich in alkaloids, which are recognized as its principal
Soi s bioactive constituents. These compounds exhibit a wide range of pharmacological
Eublished:  U4R2025 aclivities, including anti-inflammatory, antitumor, antibacterial, antifungal,
antidiabetic, and anti-Alzheimer's activities. In this study, compounds were
KEYWORDS isolated and characterized from the rhizome of C. chinensis using column
chromatography, thin-layer chromatography, semi-preparative high-performance
liquid chromatography, and nuclear magnetic resonance spectroscopy. As a resull,
Alkaloid five compounds were successfully isolated, including three alkaloids -
noroxyhydrastine (1), berberine (2), and jatrorrhizine (3); and two non-alkaloid
compounds - p-coumaric acid (4), a phenolic acid, and vomifoliol (5), an
apocarotenoid. These findings contribute to the phytochemical profile of C
RBioactive constituents chinensis and enhance the current understanding of alkaloid-rich plant species in

Vietnam, particularly within the Coptis genus,

Coptis chinensis Franch,

[soquinoline alkaloid
Non-alkaloid

PHAN LAP MOT SO HQP CHAT TU RE HOANG LIEN CHAN GA
(COPTIS CHINENSIS)

Bui Thi Nhit L¢"?, Nguy&n Thi Thu Minh', B Hoing Gtang Nguyén Thi Luyen s

Nguyén Thu Uyén', Hoslng Thay Duorng , Luu Hai Nhi' ,Truu‘ng Ngoc Minh', Vu Dire Nam',
'lsvetelmzl Doncheva®, Cao Thanh Hii*, Ngé Thi Thiy Ngin®, Nguyén Tién {)at

"Trung tdm Nghién citu va Phdt trién cong nghé cao - Viéen Han ldm Khoa hoc va Céng nghé Viét Nam

“Hoc vién Khoa hoc vé Céng nghé - Vién Hem ldm Khoa hoc va Cong nghé Viét Nam

WVign Hoa hoe hitu co var Tr ung tdm Héa thue vgr - Vién Han lam Khoa hpe Bulgaria

“Truong Dai hoe Khoa hoe - DH Thai Nguyén, “Truomg Pai hoc Y Diege - DH Thdi Nguyén

THONG TIN BAI BAO  TOM TAT

Ngay nhén bai: 17/4/2025 Hodng lién chéin ga (Coptis chinensis Franch.) lhuéc chi Hoang lién (Coptis), ho

: Mao lvong (Ranunculaceae), 12 loai duge lidu quy h1u,m néi bat voi gid tr dugc tinh

Ngay hoan thign: 04/8/2025  cao. Lodi ciy dic trung gidu alkaloid, nhém hop chét ndy déng vai trd 12 thanh phén

I hogt tinh sinh hoc chinh. Céc hop chét nay thé hién nhiéu téc dung duge 1y da dang

Nediy dnner 62025 nhu chéng viém, chéng ung thu, khang khudn, khang ném, chéng tiéu duong va

. . chéng bénh Aizhmmer Nghién cliu ndy tdp trung vao phin Iip va xéc dinh céu tric

TU KHOA céic hop chét tir ré cia lodi C optis chinensis thong qua cde phuong phép sic ky cft,

séc ky ban mong, phwong phép sic ky béan didu ché va phuong phap xdc dinh cdu

tric phd cong huong tir hat nhéan. K& qua nghién ciru da phén lip duge nam hop

Alkaloid chét tir loai nay, bao g gbm ba hgp chét alkaloid: noroxyhydrastine (1), berberin (2),

jatrerrhizine (3); va hai hop chit non-alkaloid 1a p-coumaric acid (4) (thuge nhom

phenolic acid) va mft apocarotenoid 14 vomifoliol (5). Két qué nghién ctru nay déng

gop thém dit lidu hoa thye vél cho lodi C. chinensis, ddng thoi mé rong thém dit | iéu

Hoat chét sinh hoc vé thanh phin hoa hoc ciia nhimg loai thye vit gidu alkaloid tai Viét Nam, tiéu biéu
la chi Hoang lién.

DOI: https://doi.org/10.34238/tnu-jst.12611
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1. Gi6i thiéu

Hoang lién chan ga (Coptis chinensis Franch.) con dugc goi la xuyén lién, Hoang lién béc, 1a
mot duge ligu quy hiém dugc sir dyng bo phan than, ré va mot s6 by phén khdc trong cdc bai
thude diéu tri nlmm khuén dudng tiéu héa (tiéu chay, kiét ly, viém rudt, viem da day), bénh vé
gan, chiia dau mat do va mun nhot [1]. Isoquinoline alkaloid 1& nhém hoat chét chinh ctia C.
chinensis bao gom berberine (chiém 5 -7%), epiberberin, coptisine, magnoflorine, palmatine,
Jatrorrhizine, berberrubine, columbamine [2] - [4]. Ngoai ra, con c6 cdc dang alkaloid khac nhu
protoberberines, tetrahydroprotoberberines, aporphines [2], [S] - [7]. Céc thanh phén non-alkaloid
da dugc phat hién tir Copris chinensis bao gom cdc nhém hop chit phenylpropanoids, lignans,
phenolic acid, flavonoids, glucosides [5], [6], céc feruloylquinic acid [7]; acid hiru co (quinic
acid, malic acid) [8], tricyclic amide [9], polysaccharides [10], [11]. Hoang lién chan ga da duge
biét dén véi nhiéu téc dung duge Iy va hoat tinh sinh hoc ddng chi y. Cy thé, loai duge ligu nay
thé hién hoat tinh khang khuan phd rong déi véi mot sb chung vi khuan Gram duong va Gram
am [1]; giam trigu chung hoi chimg rudt kich thich [1]; e ché sy phat trién ciia té bao ung thu da
day [4]; didu hoa mién dich va chéng oxy hoa [11]. Ngoai ra, hoang lién chan ga con cho théy
tidm nang trong diéu tri viém loét dai trang [10], tc ché enzym acetylcholmesterase [9], [12] va
butyrylcholinesterase, gép phan hd trg didu tri bénh Alzheimer [12]. Mot s0 nghién ctu khéc
cling ghi nhén hiéu qua ctia loai nay trong hd tro diéu tri gan & mat thong qua co ché khang viém,
giam llpld mau va chéng oxy hoa [13]; cung véi d6 1 céc tc dung nhu chéng viém, khang virus,
ha huyét ap [14]; khang ném [15]; cai thign chuyén hoa glucose va hd trg diéu trj tiéu dudng tuyp
I1 [16]; cling nhu tiém nang diéu tri viém khép [17]. Ngoai ra, dich chiét C. chinensis con dugce
st dung trong cong thirc kem tri boéng, cho tac dung diéu trj bong do I trong mé hinh thir in vive
trén chudt [18]

Hoang lién chéan ga tai Viét Nam la mot duge liéu quy, cac nghién ctru trude day tap trung
nhiéu vé danh gid hinh thai, da dang di truyen cling nhu nghién ctu k§ thuét nhan g giong loai cay
nay. Ngoai mot sé nghién ciru dénh gid vé& hoat tinh chong oxy hoa, khéng khudn va tic ché
enzym acetylcho]mestelase in vitro da duoc thuc hién trén dich chiét Hoang lién chan ga thi cac
nghién ctu vé thanh phin hoa hoc cta loai Hoang lién chén ga ¢ nudc ta chua nhidu. Trong
nghién cliu ndy, ching t6i cong bd vé viée phan 1ap va xéc dinh céu tric ciia ba hgp chat alkaloid
la noroxyhydrastine (1), berberin (2), jatrorrhizine (3); va hai hop chét non-alkaloid 1a p-
coumaric acid (4) va vomifoliol (5).

2. Phuong phap nghién etru
2.1. Méu nghién ciru

Mau ré Hoang lién chén ga (Coptis chinensis Franch.) dugc thu hai thang 12 ndm 2023 tai
Thang Binh, Quang Nam. MAu céy dugc TS. Nguyen Thé Cuong, Vign sinh hoc - Vién Han lam
Khoa hoc va Cong nghé Viét Nam dinh danh. Mau tiéu ban (ma sé HNO11 1223523) dugc luu
gitt tai Trung tdm Nghién ctu va Phat trién cong nghé cao, Vién Han 1am Khoa hoc va Cong
nghé Vigt Nam.

2.2. Thiét bi, héa chit

Thiét bi: may do cong hudng tir hat nhan (Bruker AM600 FT-NMR SpectrOCH3ter), may do
diém nong chay MEL-TEM 3.0, hé thong séc ki 16ng hiéu nang cao HPLC — DAD (Thermo
Scientific Ultimate 3000), ¢ot sic ky ban diéu ché YMC- Pack ODS — A (250 x 20 mm, 5 um), cot
HPLC C5 Hypersil Gold — Thermo (250 x 4,6 mm; 5 um), bd cét chan khéng (Buchi V-300 Pro).

Vit tw — héa chat: methanol, ethylacetate, dichloromethane, »-hexane, acetone k¥ thuat,
sufuric acid 10%, hydrochloric acid (HCI) 37%, sodium hydroxide (NaOH) khan, acetic acid,
trifluoroacetic acid (TFA). Nuéc, methanol ding cho HPLC. Silica gel 230-400 mesh (Mercl k),
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bot séc ky pha dao (RP-18), diaion HP-20, sephadex LH-20, ban méng trdng sin silica gel DC-
Alufolien 60 F,s4, ban mong pha dao RP-18 Fs,.

2.3. Phwong phdp chiét xudt va phan Igp cic hop chiit
2.3.1. Chiét xudt tao cao chiét tong

RE Hoang lién chan ga (1,5 kg) duoc rira sach, séy kha, nghién nho, sau d6 ngém chiét siéu
am vdi dung moéi methanol theo ti 1¢ 1:10 (w/v) 3 lan. Phéan dich chiét duoc loc, ¢6 quay chin
trong dé€ thu dugc cao chiét tong CC (105 g).

2.3.2. Phan ldp cde hop chat

Cao chiét methanol téng CC duge hoa trong dung dich HCI 2N véi ti 1¢ 1/10 (w/v). Dich acid
duge chiét phan 16p ti 16 1:1 (v/v) véi ethylacetate ba 14n, thu dugc cao chiét non-alkaloid CCE
(22,6 g). Tiép theo, phin dich acid dugc trung hoa bing NaOH 2N dén pH = 10, chiét phan l6p
ba lan voi dung mdi ethyl acetate ti 1¢ 1:1 (v/v), thu duge cao chiét alkaloid téng CCA (38,5 g).
Phén dogn gidu alkaloid CCA dugc tién hanh sic ky cot trén cot silica gel, rira giai voi hé dung
moi gradient tir 0% dén 100% methanol trong dichloromethane (c6 bd sung 0,1% acetic acid) thu
duge tam phan doan tir CCA1 dén CCAS. Phén tich phan doan CCA2 (652 mg) trén sic ky cot
silica gel v6i hé dung méi dichloromethane/methanol 15:1 (v/v) thu dugc nam phan doan
CCA2.1 dén CCA2.5. Phan doan CCA2.4 (76 mg) két tinh methanol, dugc tinh ché tiép bing
phuong phép sic ky bén diéu ché véi didu kién séc ky: cot séc ky didu ché YMC- Pack ODS — A
250 x 20 mm, 5 um véi didu kién chuong trinh gradient h¢ dung moéi methanol - nuéc (0,1%
TFA) tir 20% dén 100% methanol trong 180 pht, tc do dong 4 mL/phtit, thé tich tiém mu 500
pL. Cot duge rira bang 100% methanol trong 15 phit va on dinh bang 20% methanol trong 15
phut trude va sau khi chay sic ky didu ché. Sau khi phén tach trén hé théng prep-HPLC thu duoc
hop chét 1 (8 mg). Tién hanh séc ky cot phan doan CCA3 (525 mg) trén cot silica gel vai hé dung
moi ethyl acetate/methanol/nuée theo ti 18 10:1:0,1 (v/v/v) thu duoc bén phéan doan CCA3.1 dén
CCA3 4. Phan dogn CCA3.2 (226 mg) duge xir 1y tiép trén hé théng séc ky ban didu ché vei didu
kign sic ky: oot sic ky didu ché YMC- Pack ODS — A 250 x 20 mm, Sum, chuong trinh hé dung
mo6i methanol - nuée (0,1% TFA) gradient tir 15% dén 100% methanol trong 180 phut, téc do
dong 3 mL/phit, thé tich tiém mu 500 pL. Tir phan doan CCA3.2 da thu duge hop chat 2 (18
mg) va hop chét 3 (10 mg) bing phuong phap sc ky ban didu ché.

Phan doan non-alkaloid CCE dugc phan téch trén c6t sic ky silica gel va rira giai véi hé dung
moi dichloromethane/methanol gradient tir 20:1 (v/v) dén 100% methanol thu dugc sau phén
doan (CCE1 dén CCE6). Hgp chét 4 (5 mg) va hop chat 5 (3 mg) dugce phén 14p tir phan doan
CCE3 lan lugt bang sic ky ct silica gel véi hé dung méi dichloromethane/methanol 5: 1 (vIv) va
tinh ché trén hé thong sic ky ban diéu ché v6i didu kién gradient hé dung m6i methanol - nudc
(0,1% TFA) tir 15% dén 80% methanol trong 150 phit, téc do dong 3 mL/phut, thé tich tiém miu
500 pL, et cft sac ky diéu ché YMC- Pack ODS — A 250 x 20 mm, 5 um.

Noroxyhydrastine (1): Chét bét mau Tréng; C,oHoNO;; diém nong chay 177-178 °C; ESI-MS:
m/z 192 [M+H]". '"H-NMR (600 MHz, DMSO-dq): & (ppm} 7,26 (1H, s, H-1); 6,87 (1H, s, H-4);
2,79 (2H, t, J=6,6 Hz, H-5); 3,30 (2H, m, H-6); 7,76 (1H, brs, H-7); 6,05 (2H, s, -O-CH,-0-). *C-
NMR (150 MHz, DMSO-ds): dc (ppm) 107,4 (C-1); 134,8 (C-1a); 149,9 (C-2); 146,9 (C-3); 106,5
(C-4); 123,2 (C-4a); 27,8 (C-5); 40,0 (C-6); 164,2 (-CO-NH); 101,4 (-O-CH,-0O-).

Berberine (2): Chét bt mau vang; CyH;gNO,"; diém néng chay 206-208 °C: ESI-MS: m/z 336
[M]". 'H-NMR (600 MHz, DMSO-dg): s (ppm) 7,79 (1H, s, H-1); 7,08 (1H, s, H-4): 3.21 (2H, t, J
= 6,0 Hz, H-5); 4,95 (2H, t, J = 6,0 Hz, H-6); 9,90 (1H, s, H-8); 8,20 (1H, d, J = 9,0 Hz, H-11);
8,01 (1H, d, J=9,0 Hz, H-12); 8,96 (1H, s, H-13); 6,17 (2H, s, O-CH,-0); 4,10 (3H, s, 9-OCH3);
4,07 (3H, s, 10-OCHs). "C-NMR (150 MHz, DMSO-dg): dc (ppm) 105,4 (C-1); 1214 (C-1a);
149.8 (C-2); 147,7 (C-3); 108,4 (C-4); 130,7 (C-4a); 26,3 (C-5); 55,2 (C-6); 145.5 (C-8); 120,4 (C-
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8a); 143,7 (C-9); 150.4 (C-10); 123,5 (C-11); 126,7 (C-12); 133,0 (C-12a); 120,2 (C-13); 137,5 (C-
13a); 102,1 (0-CH,-0); 61,9 (9-OCH); 57,1 (10-OCHs).

Jatrorrhizine (3): Chét bot mau vang; CyHxoNO,"; diém néng chay 281-283 °C; ESI-MS: m/z
338 [M]". "H-NMR (600 MHz, DMSO-d): dx (ppm) 7,66 (1H,s, H-1); 6,87 (1H, s, H-4); 3,23 (2H,
t,J = 6,0 Hz, H-5); 4,93 (2H, t, J= 6,0 Hz, H-6); 9,74 (1H, s, H-8); 8,11 (1H, d, J= 9,0 Hz, H-11);
8,01 (1H, d, J = 9,0 Hz, H-12); 8,78 (1H, s, H-13); 4,11 (3H, s, 2-OCH;); 4,22 (3H, s, 9-OCH;);
4,04 (3H, s, 10-OCHs). "C-NMR (150 MHz, DMSO-dg): dc (ppm) 110,1 (C-1); 120,9 (C-1a);
149,6 (C-2); 146,1 (C-3); 115.9 (C-4); 130,3 (C-4a); 27,3 (C-5); 57,0 (C-6); 145,6 (C-8); 123,2 (C-
8a); 151,8 (C-9); 151,2 (C-10); 128,1 (C-11); 124,4 (C-12); 135,4 (C-12a); 119,4 (C-13); 140,2 (C-
13a); 57,4 (2- OCH;); 57,7 (9- OCHs); 62,5 (10- OCHs).

p-Coumaric acid (4): Chit ran vé dinh hinh mau tring; CoHsO5; ESI-MS: m/z 165 [M+H]"
'H-NMR (600 MHz, CD;0D): dy (ppm) 7,46 (2H, d, J = 8,4 Hz, H-2, H-6); 6,82 (2H, dd, J =
9,0 Hz, H-3, H-5); 7,61 (1H, d, /= 16,2 Hz, H-7); 6,29 (1H, d, J = 15,6 Hz, H-8)."*C-NMR (150
MHz, CD;0D): dc (ppm) 127,3 (C-1); 131,1 (C-2, C-6); 116,8 (C-3, C-5); 161,1 (C-4); 146,6
(C-7); 115,6 (C-8), 171,0 (-COOH, C-9)

Vomifoliol (5): Cht ran vo dinh hinh mau tring; C,sHy,0s; ESI-MS: m/z 225 [M+H]". 'H-
NMR (600 MHz, CD;0D): dy (ppm) 2,70 (1H, d, J = 16,8 Hz, H-2a); 2,55 (1H, d, J = 16,8 Hz,
H-2b); 5,89 (1H, brs, H-4); 5,77 (1H, dd, J = 15,0; 9,0 Hz, H-7); 6,01 (1H, dd, J = 15,0; 6.6 Hz,
H-8); 4,57 (1H, m, H-9); 1,32 (3H, t, J=7,2 Hz, H-10); 1,06 (3H, s, H-11); 1,04 (3H, brs, H-12);
1,96 (3H, brs, H-13). "C-NMR (150 MHz, CD;OD): éc (ppm) 40,9 (C-1); 49,4 (C-2); 197,4
(C=0, C-3); 125,5 (C-4); 1644 (C-5); 77,8 (C-6); 127,9 (C-7); 135,9 (C-8); 75,1 (C-9); 23,0 (C-
10); 23,9 (C-11); 24,0 (C-12); 19,0 (C-13).

3. Két qua va ban lufn

3

(4) 13 (5)
Hinh 1. Cdc hop chat phan lgp tie ré H oang lién chan ga (Coplis chinensis)

Hop chit 1 duge phén lap dudi dang chét b6t mau trang. Phd ESI-MS xudt hién manh ion
phan tur proton héa ¢ m/z 192 [M+H]". Phé 'H-NMR ctia hop chét 1 cho thiy hai tin hiéu singlet
clia proton vong thom tai dy 6,87 (1H, s, H-4) va 7,26 (1H, s, H-1) cho thdy hé vong bi thé &
nhiéu vi tri; tin hidu cla proton hai nhém methylene thuge di vong chita N tai dy 2,79 (2H, t, J =
6,6 Hz, H-5) va dy, 3,30 (2H, m, H-6); tin hiéu singlet cla ciu methylenedioxy tai dy 6,05 (2H, s)
va tin hi¢u ciia mgt proton amide tai dy 7,76 (1H, brs, H-7). Phé "C-NMR két hop v6i phé DEPT
cho thdy tin hiéu cua hai methylene tai dc 27,8 (C- 5) va dc 40,0 (C-6); hai methine vong thom tai
dc 106,5 (C-4) va d¢ 107,4 (C-1); bdn carbon bac bén vong thom tai 6c 134,8 (C-1a); 149,9 (C-
2); 146,9 (C-3) va 123,2 (C-4a); m6t nhom carbonyl amide tai dc 164,2 ppm vd mdt nhém
methylenedioxy tai dc 101,4 ppm. Dir liéu phé NMR cua hop chét 1 cho phép du doan khung
tetrahydroisoquinoline cho hop chét nay, so sdnh vdi dir ligu tai liéu tham khao ¢6 thé xéc dinh
hop chét 1 1a noroxyhydrastine [19].
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Hop chat 2 duge phan 13p du6i dang bot mau vang. Phé ESI-MS xuét hién manh ion phan tir
proton hoa & m/z 336 [M]". Trén ph6 "H-NMR xuét hién tin hiéu cac proton thom bao gdém hai
proton vong thom h¢ isoquinoline tai dy 7,08 (1H, s, H-4) va 7,79 (1H, s, H-1); tin hiéu hai
proton trén vong thom thé ortho tai 6, 8,01 (1H, d, /= 9,0 Hz, H-12) va 8,20 (1H, d, J = 9,0 Hz,
H-11); tin hi¢u singlet cta hai proton thugc di vong cation héa tai dy 8,96 (1H, s, H-13) va 9,90
(1H, s, H-8). Ngoai ra, mot tin hiéu dang singlet duge quan sat théy tai dy 6,17 déc trung cia
nhom methylenedioxy va xudt hién tin hiéu cta cic proton thugc hai nhém methoxy tai éy 4,07
(3H, s, 10-OCH;) va 4,10 (3H, s, 9-OCH,); va tin hiéu triplet ctia proton methylene sp3 thudce di
vong N tai 63,21 (2H, t, /= 6,0 Hz, H-5) va 4,95 (2H, t, J = 6,0 Hz, H-6). Phé >C-NMR va ph
DEPT ciia hop chit 2 cho thdy tin hiéu ctia 20 nguyén tu carbon. Trong dé, céc tin hiéu dic trung
cta carbon thom lién két tryc tiép v6i oxy tai dc 143,7 (C-9); 147,7 (C-3); 149,8 (C-2) va 150,4
(C-10). Tin higu tai dc 145,4 (C-8) cho thay su hién di¢n clia carbon thom lién két truc tiép vai dj
t6 N*. Nam tin hi€u cua carbon methine thugc hé vong thom tai 6. 105,4 (C-1); 108,4 (C-4);
120,2 (C-13); 123,5 (C-11) va 126,7 (C-12). Céc carbon béc bén ciu ndi trong hé théng vong
benzylisoquinoline dugc x4c nhan qua céc tin hidu tai dc 120,4 (C-8a); 121,4 (C-1a); 130,7 (C-
4a); 133,0 (C-12a) va 137,5 (C-13a). Ngoai ra, trén phd "C-NMR con xudt hién mét tin hiéu
carbon nhom methylenedioxy tai dc 102,1; hai tin hiéu methylene sp’ thuge di vong chira N tai d¢
26,3 (C-5) va 55,2 (C-6); va hai tin hiéu nh6ém methoxy tai dc 57,1 (10-OCH3) va 61,9 (9-OCHs).
Dua vao dir ligu pho ciia hop chét 2 két hop so sanh voi i liéu tham khao cho phép x4c dinh hop
chét 2 la berberin [20].

Hop chét 3 duge phan lap dudi dang chit bot mau vang. Phd ESI-MS xudt hién manh ion
phén tr proton héa ¢ m/z 338 [M]". Dit liéu phd NMR ctia hop chit 3 cho thdy cdu triic twong t
nhu hop chit 2, nhung c6 sy khac biét trong nhoém thé methoxy. Trén phd "H-NMR khong xuét
hign tin hi¢u cua proton nhém methylenedioxy tai 6y 6,17 nhu hop chét 2, thay vao d6 xuit hién
thém tin hi¢u proton ctia nhém methoxy tai vi tri carbon C-2 v6i 6y 4,11 (3H, s, 2-OCHj3) (cting
tin hi€u proton nhom methoxy thé tai vi tri C-9 va C-10). Trén phd *C-NMR, thay i tin hiéu ctia
carbon nhém methylenedioxy tai dc 102,1 ppm nhw hop chét 2 thi hop chit 3 xuét hién tin hiéu
carbon cua ba nhém methoxy lan luot tai dc 57,4 (C-2); 57,7 (C-9) va 62,5 (C-10). So sanh dtr
ligu pho NMR cuia hop chét 3 voi dir liéu phé tai ligu tham khéo cho phép xé4c dinh hop chét nay
14 jatrorrhizine [20].

Hop chét 4 phan 14p duoc dudi dang chit rin vo dinh hinh mau tring. Phé ESI-MS ciia hop
chdt 4 cho pic ion phan tir proton héa & m/z 165 [M+H]". Phé '"H-NMR cuia hop chét 4 cho thiy
tin hiéu cta proton vong benzen hé A,B, tai 8y 7,46 (2H, d, J = 8,4 Hz, H-2, H-6) va 6,82 (2H,
dd, /= 9,0 Hz, H-3, H-5). Ngoai ra trén phd 'H-NMR codn xudt hién tin hiéu ctia 2 proton olefin &
vi tri trans v6i 8y 7,61 (1H, d, J= 16,2 Hz, H-7) va 6,29 (1H, d, J = 15,6 Hz, H-8). Trén phé °C-
NMR két hop phd DEPT quan sat tin hiéu cta carbon vong thom tai 8¢ 127,3 (C-1); 1311 (C-2,
C-6); 116,8 (C-3, C-5) va 161,1 (C-4); tin hiéu ctia carbon olefin tai 8 146,6 (C-7) va 8¢ 115,5
(C-8) va tin higu nhém carboxyl tai 8¢ 171,0 (C-9). Két hop dir liéu phd cua hop chét 4 véi tai
ligu tham khao cho phép xéc dinh hgp chét nay la p-coumaric acid [21].

Hop chét § phén 18p duoc dudi dang chét rin vo dinh hinh mau tréng. Phé ESI-MS clia hop
chat 5 cho pic ion phan tir proton héa ¢ m/z 225 [M+H]". Trén phd '"H-NMR ctia hop chit 5, xuét
hign tin hiéu dic trung ctia proton hé néi doi lién hop dang trans tai 8y 5,77 (1H, dd, J= 15,0: 9,0
Hz, H-7) va 6,01 (1H, dd, J = 15,0; 6,6 Hz, H-8). Tin higu ciia proton ba nhém methyl duoc quan
sat tai 6y 1,04 (3H, brs, H-12); 8y 1,06 (3H, s, H-11) va 8, 1,96 (3H, brs, H-13). Tin hiéu triplet
cla proton nhém methyl gén v6i mét carbon olefin xudt hién tai 8 1,32 (3H, t, J = 7,2 Hz, H-
10). Tin hi¢u cta proton olefin dugc ghi nhdn tai 8y 5,89 (1H, brs, H-4). Tin hiéu ctia mot proton
nhém oxymethine xudt hién tai 8y 4,57 (1H, m, H-9). Ngoai ra, trén phd 'H-NMR xuét hién tin
hiéu hai proton nhém methylene & gan nhém carbonyl duge quan sat tai 8y 2,55 (1H, d, J= 16,8
Hz, H-2b) va 2,70 (1H. d, J= 16,8 Hz, H-2a). Ph "C-NMR két hop v&i phé DEPT cia hop chit
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5 cho thdy su hién dién cua 13 nguyén tlr carbon. Trong d6, mét carbon thudc nhém carbonyl
dugc ghi nhén tai 8¢ 197,4 (C-3). Bén carbon olefin thé hién qua cdc tin hiéu tai 8¢ 125,5 (C-4);
164,4 (C-5); 127,9 (C-7) va 135,9 (C-8). Hai carbon sp’ lién két oxy dugc quan st tai 8¢ 75,1 (C-
9) va 77,8 (C-6). Bbn carbon nhém methyl xuét hién tai 8¢ 23,0 (C-10); 23,9 (C-11); 24,0 (C-12)
va 19,0 (C-13). Ngoai ra, trén phé ghi nhan tin hi¢u mét carbon methylene sp’ gin nhém carbony!
tai 8¢ 49,4 (C-2), ciing v6i mdt carbon bc bdn tai 8¢ 40,9 (C-1). Dir licu phd ctia hop chit goi y
déy la mot dén xudt cyclohexenone, so sanh véi tai liéu tham khao cho phép x4c dinh hop chit 5
la vomifoliol [22].

Ba hop chét alkaloid noroxyhydrastine (1), berberin (2) va jatrorrhizine (3) dugc phén 14p tir
ré Hoang lién chén ga (Copris chinensis Franch.). Trong dé berberin va jatrorrhizine 1a hop chit
déng vai trd quan trong trong hoat tinh sinh hoc va téc dung dugc 1y ctia loai nay nhu kha ning
khéng viém, khang khudn, chéng ung thu, chéng tiéu dudng [4].

4. Két luan

Béng cac phuong phép séc ky va phuong phép xéc dinh céu tric, nghién ctu da phan lap va
xdc dinh dugc ndm hop chét tir ré loai Coptis chinensis Franch,, bao gE‘:-m ba hop chét
noroxyhydrastine (1), berberin (2), jatrorrhizine (3) thugc nhom alkaloid; va hai hop chét thudc
nhém hop chit khic 12 p-coumaric acid (4) va vomifoliol (5). Hai hop chét p-coumaric acid va
vomifoliol hi¢n chua dugc ghi nhén trong céc nghién ctru trude d6 vé loai nay. Két qua nghién
ctru nay g6p phan 1am phong phti thém hiéu biét v& thanh phan héa hoc ctia loai thyc vat niy va
tao tién dé cho cde nghién ciru tiép theo vé hoat tinh sinh hoc ciing nhu tiém nang tng dung ciia
cdc hop chét da duge phan 1ap.

Loi cam on

Nghién ctru ndy dugc tai trg béi Nhiém vy Hop tdc quéc té vé Khoa hoc cong nghé cdp Vién
Han lam Khoa hoc va Cong nghé Viét Nam nim 2023-2024, ma sé nhiém vu: QTBG01.01/23-24.
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