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LOI CAM POAN
T6i xin cam doan dé tai nghién ciru trong ludn van nay la céng trinh nghién
curu cua toi dua trén nhitng tai liéu, s6 liéu do chinh t6i tw tim hiéu va nghién ciru.
Chinh vi vdy, cdc két qua nghién ciru dam bdao trung thuc va khdch quan nhat. Pong
thoi, két qua ndy chwa timg xudt hién trong bat cir mot nghién civu ndo. Cdc s6 liéu,
két qua néu trong ludgn van la trung thuc néu sai téi hoan chiu trach nhiém trude

phap luat.

Ha Noi, ngay thang nam 2023
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Vii Mai Thao
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Ludn van dwoc hodan thanh tai Vién Héba sinh bién, Vién Han lam Khoa hoc va
Cong nghé Viét Nam. Dé hoan thanh ludn van tot nghiép nay, bén canh sy cé gdng
no luc cia ban than, t6i dd nhdn dwoc su dong vién va giup do rat ém ciia nhiéu

cd nhdn va tap the.

T6i xin chdn thanh cam on dé tai thuéc Vién Héa sinh bién ma sé HSB22-CS04

da hé tro t6i thue hién thanh cong ludn van nay.

Toi xin bay t6 long biét on sau sdc téi TS. Neuyén Thi Minh Hang — Vién Hod
sinh bién, Vién Han lam Khoa hoc va Cong nghé Viét Nam dd tan tinh huong dan,
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sinh bién dd tao diéu kién, hwéng dan va givip d6 t6i trong sudt thoi gian lam ludn

van.

Toi xin chan thanh cam on Ban lanh dao va cac thdy co gido tai Hoc vién Khoa
hoc va Céng nghé da givip do, tao diéu kién va truyén dat von kién thirc quy bdu
cho chiing téi trong sudt thoi gian t6i hoc tdp va hoan thanh ludn van.

T6i trdn trong va biét on sdu sdc t6i gia dinh, ban bé da ddng vién, luén givp

do toi vieot qua moi kho khan dé hoan thanh ludn van nay.

Xin trén trong cam on!
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MO PAU

Thoi xa xua, cdy thudc giit vai tro trong yéu trong viéc duy tri sic khoe cua loai
ngudi. Ngdy nay, con ngudi VAn tiép tuc dua vao duogc tinh cua céc loai thao moc
dé bao ché cac loai thudc. Mot sb luong 16n loai thuc vat trén thé gioi dugc ding
dé phong ngtra va chira tri bénh tat do chiing c6 chira cac thanh phan hoat chat cé
tac dung sinh hoc ddi véi co thé con nguoi. Cac loai thuc vat nay thuong duoc sir
dung dudi dang cac bai thubc dong y voi nhiéu cong dung ma thubc Tay y khéng
co duoc.

Thanh phan hda hoc cua cac loai thuc vat thudng rat da dang va c6 mdi quan
hé tuong tac phuc tap voi nhau. Cach thic tac dong cua moét loai thao dugce nao do
trong co thé con ngudi VAn con chua duoc lam séng té ngay ca khi ching ta biét ro
vé tac dung chira bénh cua no.

Chinh vi vay, viéc di sdu nghién ctiru thanh phan hda hoc dé hiéu rd nguon goc
hoat tinh cua cac loai thao moc chita bénh c6 vai tro rat quan trong trong viéc bao
ché ra céc loai thudc dat hiéu qua tét nhat. Su hiéu biét vé nhirng thanh phan hoa
hoc cua cac lodi thuc vat s& 13 co sd cho ching ta hiéu duoc co ché hoat dong cua
chding bén trong co thé con ngudi.

O Viét Nam, viéc sir dung cac lodi thuc vat trong ty nhién dé phong va diéu tri
bénh tat d tao nén nganh y hoc c6 truyén dan toc goi 1a Pong y. Tuy nhién, su két
hop gitta cac vi thudc nay trong Pong y chu yéu dua trén cac kinh nghiém dan gian.
Viét Nam la mét trong nhitng nudc co6 mot hé thuc vat da dang va phong pha. Bay
la ngudn tai nguyén thién nhién quy bau cta dat nude o tac dung 16n doi véi suc
khoe ctia con ngudi ddng thoi mé ra tiém ning trong nghién ctiu vé cac hop chat
thién nhién ¢ ngudn géc tir thuc vat cia Viét Nam. Cho dén nay, con rat nhiéu loai
thie vat ctia Vit Nam van chua dugc nghién ctu hodc duoc nghién ctu chua day
du vé thanh phan héa hoc va hoat tinh sinh hoc. Cay Bién hoa séng hing - Asystasia
gangetica (L.) T. Anderson la mét trong nhiing loai cay nhu vay.

Cay Bién hoa song hang dugc trong 1am rau an véi tén goi “Rau ngdt Nhat”.
Nhitng nim gan day, cing voi phong trao “Hay dé thuc an 1a thudc, dimg bién
thudc thanh thic an”, cay Rau ngot nhat da duoc str dung nhiéu & Ha Noi va mot
s6 tinh, thanh phd khac. Trong dong y, cdy Bién hoa song hang dugc danh gia c6

nhiéu tac dung nhu thanh nhiét, giai doc, lgi tiéu, cam huyét, nhuén trang,... Tuy c6
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nhiéu cong dung va kha phd bién nhung cho dén nay, ¢ Viét Nam, cac nghién ctru
vé thanh phan hoa hoc va tac dung dugc 1y cta loai cAy ndy van con rat han ché.
T nhirng 1y do d6, chung t6i da lua chon dé tai “Nghién ctru thanh phan hoa
hoc va khao sat hoat tinh sinh hoc ciia loai Bién hoa séng hing (Asystasia
gangetica (L.) T. Anderson)”. Nghién ctru ndy s& gop phan lam rd mot sé thanh
phan héa hoc ¢6 trong loai Bién hoa song hang (A. gangetica) va danh gia mot sb
hoat tinh sinh hoc cua loai cay nay, tir d6 c6 dinh hudng cho viéc tr@)ng va su dung
loai cay nay co6 hi¢u qua hon.
Muc tiéu ctia dé tai bao gom:
- Phan lap va x4c dinh cau tric hoa hoc ciia mot sb hop chat tir loai Bién
hoa s6ng hang (A. gangetica);
- Khéo sat dugc mét sb hoat tinh sinh hoc ctia cic cao chiét phan doan tur

phan trén mit dat loai Bién hoa song hang.



Chuwong 1. TONG QUAN NGHIEN CUU

1.1. GIOI THIEU VE LOAI BIEN HOA SONG HANG (Asystasia gangetica
(L.) T. Anderason)

Bo: Lamiales

Ho: Acanthaceae

Chi: Asystasia
1.1.1. Dic diém thyc vat

Cay thao, cao 0.5 m; than 4 canh, c6 16ng to day. L4 hinh tring dén hinh bau

duc, nhan hoic c6 16ng to day dic biét doc gan, mit trén 14 nhiéu nang thach ndi
10; cuéng 14 dai 3-5 mm, c6 16ng to thua. Cum hoa hinh chum & nach 14 hoac dau
canh, dai dén 15 cm; 14 bac hinh tam gidc, ¢& 5 mm, c6 16ng to day. Cudng hoa dai
2-3 mm, 16ng to day. Pai dai 7 mm; thuy dai hinh dudng-hinh méc, ¢& 5-6 x 1 mm.
Trang hoa hinh chudng, ¢& 3-3.5 cm, mau vang, trang hodc tim nhat, mit ngoai c6
16ng tuyén, mat trong nhin; gbc ong trang hinh tru, dai ¢& 3 mm, rong 8 mm sau
d6é mé rong ra; mi€ng trang 5 thuy; thuy trang hinh tring nguoc hoac hinh ban
nguyét; thiy gitta moi dudi c6 ddm tim hodc dém khac mau. Nhi khong tho ra khoi
6ng trang; chi nhi nhan, cip nhi dai ¢& 5 mm, cip nhi ngén hon ¢& 3 mm. Bau hinh
bau duc, ¢& 3.5 mm; voi nhuy dai 1.8 cm, ¢6 16ng to day; nim nhuy hinh dau, 2
thury. Qua nang, dai ¢& 2 cm, hinh chily, 16ng to thua. Hat gan nhu hinh trimg nguoc
hoic tron, ¢& 3-4 x 1-3 mm, bé mit mang lusi[l, 2].

Phén bo: Ha Noi (Ba Vi), Hoa Binh, Ninh Binh, Ngh¢ An (Vinh), Thtra Thién
— Hué, Kon Tum, Khanh Hoa (Nha Trang), Pong Nai (Bién Hoa), Long An. Con
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¢6 & Trung Qudc (Van Nam), An P9, Liao, Thai Lan, Philippines, Malaysia,
Indonesia, Australia va Chau Phi. Cdy trdng nhiéu ¢ Viét Nam; c6 thé c6 nhiéu mau
sdc khac nhau tir trang, vang nhat dén tim.

Sinh thai: Mua hoa thang 9 dén thang 1 nim sau, c6 qua thang 11 dén thang 3
nam sau. Cay ua sang moc ven duong, bo rao.

1.1.2. B9 phan dung, tinh vi

1.1.2.1. Bg phan dung

Toan bo phan trén mat dat.

1.1.2.2. Tinh vi, quy kinh

C6 tac dung trir giun, tiéu sung, trir thap.
1.1.3. Tac dung dwgc ly

O An D9, dich 14 duoc ding 1am thudc trir giun va dung xoa dé tri sung viém
va dau thap khép. O Van Nam (Trung Quéc), toan cay ding tri don nga ton thuong
va gdy xuong. Trong dong y, cay Bién hoa séng hang dugc danh gia c6 tac dung
thanh nhiét, giai doc, hoat huyét hod t, loi tiéu ...

1.2. CAC CONG TRINH NGHIEN CUU VE THANH PHAN HOA HQC VA
HOAT TINH SINH HQC CUA LOAI BIEN HOA SONG HANG (Asystasia
gangetica (L.) T. Anderson)

1.2.1. Céc cdng trinh nghién ciru trén thé gioi

1.2.1.1. Céc cong trinh nghién ciru vé thanh phéan héa hoc

Cay Bién hoa sdng hing (A. gangetica) con chua dugc nghién cau nhiéu vé
thanh phan hoa hoc ca trén thé gi¢i va ¢ Viét Nam. Céac nghién ciru trude day cho
biét cay A. gangetica da dang vé thanh phan héa hoc.

Nim 2007, Kanchanapoom va Ruchirawat d& phan 1ap tir phan trén mat dat caa
cady A. gangetica tam hop chat bao gom 5,11-epoxymegastigmane glucoside
(asysgangoside) (1), (6S,9R)-roseoside (2), benzyl B-D-glucopyranoside (3),
salidroside (4), ajugol (5), apigenin 7-O-B-D-glucopyranoside (6), apigenin 7-O-
neohesperidoside (7), va apigenin 7-O-B-D-glucopyranosyl (1—6)- pB-D-
glucopyranoside (8)[3].
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Niam 2011, tinh dau tir cac bd phan trén mat dat, hat va ré cia cay A. gangetica
da dugc Moronkola va cong sy phan tich bang phuong phap sac ky khi va sac ky
khi két hop véi khdi phd. Nam muoi tu hop chit 3 dugce phan 1ap trong tinh dau
tir phan trén mat dat, 21 hop chat trong tinh du hat va 15 hop chit trong tinh dau
ré, twong tmg véi 96,80%, 65,11% va 78,50% luong dau trong moi loai. Tinh dau
tir phan trén miat dat chiém uu thé boi phthalate (39,00%), cycloalkane (28,23%)
va hop chat thom (17,14%), trong d6 cac hgp chat chiém wu thé 1a toluene (9,12%),
methylcyclohexane (9,02%) va bisisodecyloctylphthalate (6,05%). Céac thanh phan
khac 14 alkane phan nhanh (6,13%) va alkane mach thang (3,24%), ester (1,71%),
alcohol (0,72%), acid (0,36%), hop chat di vong (0,27%), ketone (0,18%) va
terpenoid (0,09%). Trong tinh diu hat, nhém ¢6 ham luwong 16n nhat 13 phthalate
(24,67%), alcohol (16,28%) va alkane mach thang (8,56%), v&i dinonylphthalate
(9,40%), 1-octenol (8,05%) va methylcyclohexane (6,04%) 14 cac thanh phan quan
trong nhat. Ngoai ra, né con chira xycloalkane (6,04%), hop chat thom (5,03%),
terpenoid (4,03%), ester (3,02%), acid (1,01%), amide (1,01%) va alkane phan
nhanh (0,50%). Trong tinh dau ré c6 alcohol (27,32%), alkane mach thing
(23,61%) va aldehyde (15,91%) 1a dang chi ¥ nhét, trong d6 cac hop chit chiém
wu thé 13 abietal (11,67%), n-tetracosan (10,08%) va palustrol (9,02%). N6 ciing c6
chtra phthalate (5,83%), hop chét thom (5,83%) va xycloalkane (4,24%). Cac dan

xut cla phthalate déu c6 mat trong ca ba loai tinh dau. Khong c6 aldehyde trong
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tinh dau tir phin trén mat dat; khong co ketone va aldehyde trong tinh dau hat;
khong c6 terpenoid, ester, ketone, acid va cac hop chat di vong trong tinh dau ré.
Pang chi ¥ 1a lugng thip terpenoid phd bién trong tinh dau hat va phan trén mit
dat nhung khong co trong tinh dau ré. Hop chat khong no va ether khong c6 trong
thanh phan céc tinh dau[4].

Ciling nam 2011, Hamid va cong su da sang loc so b hoa thuc vat ctua dich
chiét n-hexane, ethyl acetate va methanol tir toan bo cdy A. gangetica. Két qua cho
thdy, dich chiét n-hexane c6 chita duong khur, steroid, glycoside, flavonoid va
anthraquinon, trong khi saponin, tannin va alkaloid khong c6 trong dich chiét nay.
Dich chiét ethyl acetate va methanol co saponin, duong khtr, steroid, glycoside,
flavonoid va anthraquinon, trong khi tannin va alkaloid khong c6 trong ca hai dich
chiét[5].

Ciing trong nam 2011, Senthamilselvi va cong su da xac dinh dugc sy cd mat
mot hop chét biflavone glycoside chua timg dugc phan lap trude do 13 apigenin 7-

O-glucosyl(3'—6")luteolin 7”-O-glucoside (9) tir cao chiét ethyl acetate ctia hoa A.

gangetica[6].
PN
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Niam 2012, Worawittayanon va cong su da phan lap duoc 5 hop chit iridoid tir
cao chiét methnol ctia phan trén mat dat cdy A. gangetica subsp. micrantha la 65-
hydroxyantirrhide (10), angeloside (11), ajugol (5), 6-O-a-L-rhamnopyranosyl-
catapol (12) va 6-0O-a-(3"-O-trans-caffeoyl)-L-rhamnopyranosyl-catapol (13)[7].



Nam 2020, 5 hop chét 1a salidroside (4), verbascoside (14), forsythiaside (15),
37’-O-caffeoyl-6-O-rhamnopyranosyl catalpol (16), va 4"-O-caffeoyl-6-O-
rhamnopyranosyl catalpol (17) da dugc chting minh c¢6 ngudn gbc tir dich chiét

methanol cua 14 A. gangetica[8].
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16: R,=Caffeoyl, R, =H
17: R; = H, R,=Caffeoyl

1.2.1.2. Céc cong trinh nghién citu vé hoat tinh sinh hoc
Cac cdng trinh nghién ctru trén thé giGi chi ra rang loai Bién hoa song hang (A.
gangetica) c6 nhiéu hoat tinh sinh hoc nhu khang khuan, khang nim, ha huyét ap,



chéng hen suyén, giam dau, khang viém, (rc ché enzyme tyrosinase, chéng 6xi hoa,
chéng tiéu dudng.

Hoat tinh khang khuin va khang nim: Nam 2011, cac dich chiét n-hexane,
ethyl acetate va methanol tir toan b cay A. gangetica da dugc danh gia hoat tinh
khang khuin va khang nim trén 4 ching vi khuan Gram (-) Salmonella typhii
(UCH4801), Escherichia coli (UCH 00260), Pseudomonas aeruginosa (UCH
1102) va Klebsiella pneumonae (UCH 2894) va 2 chung vi khuan Gram (+)
Bacillus subtilis (UCH 74230) va Staphylococcus aureus (UCH 2473); va 6 ching
nam Candida albicans, Aspergillus niger, Rhizopus stolon, Penicillum notatum,
Tricophyton rubrum va Epidermophyton floccosum. Ca ba dich chiét déu trc ché su
phat trién ctia 6 chang vi sinh vit & cac muc do khac nhau. Dich chiét MeOH &
nong d6 25 dén 200 mg/ml déu co hoat tinh e ché tit ca cac ching vi khuan. Dich
n-hexane va ethyl acetate thé hién hoat tinh & ndng d6 cao hon 100 va 200 mg/ml.
Tat ca cac dich chiét khong trc ché su phat trién cua cac vi khuan ndy & nong do
thip 6,25 va 12,5 mg/ml, ngoai trir dich n-hexane va ethyl acetate tc ché yéu doi
v6i chung P. aegurinosa ¢ néng do 12,5 mg/ml. Nhu vay, hoat tinh khang khuan
ctia dich chiét n-hexane, ethyl acetate va methanol phu thudc vao néng do, hoat tinh
t6t khi ndng d6 dich chiét 16n. Cac dich chiét nay thé hién hoat tinh khang nam cao
hon so v&i ddi chimg tioconazole dbi vai hai chung nAm T. rubrum va E. floccosum
va trc ché su phat trién cua 4 chung nam C. albicans, A. niger, R. stolon va P.
notatum & ndng d6 50-200 mg/ml nhung khong c6 hoat tinh dbi véi ca 6 chung nim
& ndng do thap hon 6,25 va 12,5 mg/ml[5].

Tac dung ha huyét 4p: Nam 2013, Mugabo va cong sy di nghién ctru tic dung
in vivo cua dich chiét nudc 14 A. gangetica (ALE) trén huyét ap (HA) va nhip tim
(HR) & chudt duc ting huyét 4p ty phat (SHR) va co ché hoat dong kha thi ctia nd.
Két qua cho thay, A. gangetica lam giam huyét ap tdm thu, tim truong va huyét ap
trung binh phy thudc vao lidu ALE. Sy giam nhip tim (p <0,05) khong phu thudc
vao lidu lugng. Ca ANG I (Angiotensin I human acetate salt hydrate) va ANG II
(angiotensin I human) déu lam ting huyét ap phu thudc vao liéu dung. Khi truyén
dong thoi dich chiét nude cua 14 A. gangetica (200 mg/kg) vdi ANG I hoic ANG
11 thdy c6 tac dung ngin chin su ting huyét ap tuong Gng cta ca ANG I va ANG
I, va giam nhip tim. Nhu vdy, A. gangetica 1am giam huyét 4p va nhip tim & chudt
duc dugc kych thich ting huyét ap ty phat. Tac dung nay co thé 1a do sy e ché
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ACE (Angiotensin I Converting Enzyme) va cac thu thé ANG IL. N¢ ciing c6 thé
lién quan dén mot tac dung trc ché truc tiép 1én co tim[9].

Tac dung chdng bénh hen suyén: Nam 2003, Akah va cong su da nghién ciru
tac dung chdng bénh hen suyén cta chiét xuat n-hexane, ethyl acetate va methanol
la cay A. gangetica thu duoc bang cach chiét Soxhlet lién tiép. Cac két qua chi ra
rang cac dich chiét khong thé hién hoat dong co bop hodc thu gidn trong mo; tuy
nhién, ching (e ché sy co thit do cac chat giy co that giy ra. Cac dich chiét lam
thu gidn cac dai khi quan lién quan dén histamine theo mic do hiéu luc nhu sau:
dich chiét ethyl acetate > dich chiét n-hexane = dich chiét methanol. Cac dich chiét
cling thé hién hoat tinh chéng viém theo tht tu mutrc do: dich chiét methanol > dich
chiét n-hexane > dich chiét ethyl acetate. Thir nghiém ddc tinh cap tinh udc tinh
LDsg 14 2150 mg/kg & chuot ddi véi dich chiét methanol trong khi sang loc hoa thuc
vat chi ra su ¢ mat ctia carbohydrate, protein, alkaloid, tannin, aglycone steroid,
saponin, flavonoid, dudng khtr va triterpenoid trong dich chiét nay. Nghién ctru da
chtrng minh viéc str dung 14 A. gangetica trong viéc kiém soat bénh hen suyén trong
y hoc dan gian Nigeria. RS rang 13 co ché cua dic tinh chdng hen suyén cia céc
dich chiét tir 14 A. gangetica c6 thé lién quan dén su trc ché hoat dong ctia cac chat
gay co thit va e ché mién dich[10].

Tac dung giam dau va khang viém: Nghién clru cia Hussain va cdng su ndm
2016 chi ra rang dich chiét con va dich chiét nudc cua toan bo ciy A. gangetica co
tiém ning vé tic dung giam dau va chéng viém. P6i vé6i tac dung giam dau, theo
phuong phap ngdm dudi chudt (tail immersion test), & lidu 200, 400 mg/kg dich
chiét A. gangetica thé hién sy trc ché 50% so véi dbi ching duong tic ché 93%.
Nhu vay 1a ca hai dich chiét déu cho thay tac dung giam dau vira phai khi so sanh
v6i ddi ching dwong Tramadol. Két qua thir nghiém theo phuong phap dia nong
(hot plate method) trén chudt cho thdy thoi gian tré ddng ké nhat 1a & liéu 400
mg/kg, ty 18 phan tram tc ché dugc tim thay 1a 51,73% dbi voi dich chiét nudc,
49,56%, dbi v4i dich chiét ethanol trong khi doi ching Tramadol tc ché 83,91%.
Két qua nghién ctru hoat tinh khang viém cho thay ¢ néng do 200 va 400 mg/kg
dich chiét ethanol va dich chiét nudc c6 cac gia trj (rc ché sy hinh thanh mo u hat
1an luot 13 37,50%, 52,88%, 31,73%, 56,73%. Diclofenac (thudc dbi chimg duong)
{rc ché sy hinh thanh m6 u hat véi gia tr1 93,31%. Céc tac dung trén co thé do su ¢

mat cua cac thanh phan hoa hoc chu yé€u 1a flavonoid, saponin trong cic dich chiét
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nay. Flavonoid va saponin noi tiéng véi kha nang rc ché cam nhan con dau ciing
nhu chéng viém do ching ¢6 tac dung trc ché d6i véi cac enzyme tham gia vao qua
trinh san xuét cac chit trung gian héa hoc cta chimg viém[11].

Niam 2020, cac cao chiét n-hexane, ethyl acetate, methanol va nudc cua cay A.
gangetica da duoc nghién ctru hoat tinh khang viém ciing nhu kha ning tc ché
enzyme tyrosinase. Tat ca cac cao chiét déu thé hién hoat tinh khang viém, trong
d6 cao chiét methanol c6 hoat tinh tot nhat. Ba cao chiét n-hexane, ethyl acetate va
methanol c6 hoat tinh trc ché enzyme tyrosinase, trong d6 cao chiét ethyl acetate c6
hoat tinh t6t nhat v6i 0,19+0,013 mg/ml. Do dé, A. gangetica c6 tiém ning 13 mot
tac nhan chong 140 hoa va lam trang da c6 thé nghién ctru sdu hon dé st dung trong
my pham xanh (green cosmetic)[12].

Hoat tinh chong 6xi héa: Nim 2009, Kuma va cong su da nghién ctru tac dung
ctia dich chiét ethanol 70% cua 14 A. gangetica ddi voi tinh trang stress oxy hoa &
rudt non ctia chudt mac bénh tiéu duong. Két qua cho thay khi udng dich chiét
ethanol I4 A. gangetica mdi ngay mot lan (100 mg/kg va 200 mg/kg thé trong) trong
28 ngay & chudt mic bénh tiéu duong ting dang ké (P <0,05) mic d6 chdng oxy
héa cua catalase, superoxyde dismutase, glutathione peroxydase, glutathione,
enzyme chuyén hoa carbohydrate, glucose-6-phosphat dehydrogenase. Sy gia ting
ham luong protein carbonyl, qua trinh peroxy hda lipid va xanthine
oxydase/xanthine dehydrogenase & chudt mac bénh tiéu duong da tr lai gin nhu
mirc d6 binh thudng khi diéu tri bang dich chiét ethanol 14 A. gangetica. Ca hai liéu
dich chiét ethanol 14 A. gangetica st dung déu cho hoat tinh dang ké (P <0,01)
chdng lai cac ton hai do oxy hoa va co thé so sanh véi glibenclamide (chat dbi
chtng duong). Nhu vay, cac két qua cho thiy su ton tai cua stress oxy hoa trong
rudt non & chudt bi bénh tiéu duong va cho théy tiém nang cua dich chiét ethanol
la A. gangetica nhu mot chit chéng oxy hoa trong viéc bao vé hé thong mo phong
thi chéng lai cac ton thuong boi oxy hoa trong bénh tiéu dudng do streptozotocin
gay ra[13].

Hoat tinh chong tiéu dwong: Nam 2013, Sama va cong su di nghién ciru vé
tac dung @c ché enzyme a-amylase va a-glucosidase cua cao chiét anthocyanin
dugc chiét bang ethanol, acid hoa bang citric acid tir hoa A. gangetica. Két qua cho
thdy, & ndng d6 400 pg/ml, dich chiét anthocyanin c6 tic dung trc ché hoat dong
ctia enzyme a-glucosidase va a-amylase dang ké (71,46 + 1,21% va 76,85 + 0,75%)
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v6i ICsp 1an Iuot 13 260 pg/ml va 244 pg/ml. Do vay, cao chiét chira anthocyanin
ctia A. gangetica c6 tiém ning trong viéc phan lap cac hoat chit chéng tiéu dudng
tu nhién[14].

Pén nam 2016, Kavitha va cong sy da nhan théy dich chiét chua anthocyanin
tir hoa A. gangetica & muc liéu 250 mg/kg lam giam dang ké mirc duong huyét va
taing mirc insulin & chudét mic bénh tiéu duong va ciing lam giam tong lugng
cholesterol (TC), triglyceride (TG), lipoprotein ty trong thip (LDL) va ting
lipoprotein ty trong cao (HDL) & chudt mic bénh tiéu dudng do streptozotocin. NG
cling 1am giam dang ké su gia ting mirc do hoat dong ctia GPx, SOD va CAT 6 cé
gan va than. Him luong vitamin C va vitamin E da ting 1én ddng ké & nhiing con
chudt bi tiéu duong dugc diéu trj béng dich chiét chtra anthocyanin so v&i nhém
d6i chung[15].

1.2.2. Tinh hinh nghién ctru & Viét Nam

Cho dén nay, & Viét Nam m&i c6 mot cong trinh nghién ctru vao nam 2019 cia
V6 Thi Thu Nga va cong su phan 1ap dugc 2 flavonoid tir phan doan ethyl acetate
cua cay A. gangetica la apigenin (18) va luteolin (19).[16]

18: R = OH
19: R=H

Nhu vay, cdy Bién hoa song hing (Asystasia gangetica (L.) T. Anderson) la
cay duoc li€u co nhiéu hoat tinh sinh hoc thu vi nhung con chua dugc quan tam

nghién ctru day du ¢ Viét Nam.
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Chuong 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. POI TUQNG NGHIEN CUU

Cay Bién hoa song hing - Asystasia gangetica (L.) T. Anderson duoc thu hai
tai Ha Noi vao thang 12 nim 2021 va duoc TS. D6 Thi Xuyén, Khoa Sinh hoc,
Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Qué)c gia Ha Noi dinh danh. Mau tiéu
ban thyuc vat hién dang dugc luu trit tai Trung tdm Nghién ciru va phat trién thudc,
Vién Héa sinh bién, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Phwong phap nghién ctru thanh phan héa hoc
- Phwong phdp xi¢ Iy va chiét xudt méu:

MAu thuc vat, cu thé 1a phﬁn trén mat dat cta loai Bién hoa song hé“mg, sau khi
lam kho va nghién nho sé dem di ngam chiét bang methanol nhiéu lan. Dich chiét
methanol duoc loai bo dung méi roi chiét phan bd véi cac dung mdi phan cuc ting
dan n-hexane, ethyl acetate dé tao ra cac cao chiét phan doan.

- Phwong phdp phdn tich va phén tich cac hén hop va phén lgp chit sach:

Céac phuong phap sic ky, cu thé gdm sic ky 16p mong (TLC Silica gel 60 Fasa,
dung dé khao sat), sac ky cot thudng va sic ky cot nhanh v6i pha tinh 14 silica gel
c6 kich c& hat 0,040-0,063 mm (230 - 400 Mesh) ctia hang Merck va Sephadex LH-
20 (Sigma), Diaion (Supelco) da duoc ap dung dé phan tich va phan tich cic hdn
hop cung voi phan 1ap chit sach.

Sac ky 16p mong 1a phuong phap sic ky duoc thyc hién trén ban mong dé nhom
duoc phu san Silica gel 60 Fas4 cia hing Merck cé d6 day 0,2 mm. Dung moi ding
trién khai 1a hdn hop cac dung méi nhu n-hexane, dichloromethane (CH,Cl,), ethyl
acetate (EtOAcC), acetone, methanol (MeOH).

Sac ky cot chu yéu dung cot thudng véi pha tinh 14 silica gel, sir dung dung moi
rira gidi thuong 1a hon hop ciia n-hexane, dichloromethane, ethyl acetate, acetone,
methanol. Khi pha tinh 13 Sephadex LH-20 thi rira giai bang methanol, hn hop
methanol/dichloromethane, methanol/nudec...

- Cdc phwong phdp xdc dinh céu tric ciia cdc hop chit phén lgp dwoc:

CAu tric ctia cac hop chat phan 1ap dugce dugc xac dinh bang cac phuong phap

phd nhu: cac phuong phap phé khéi (ESI-MS, HR-MS) va cac phuong phap phd
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cong huong tir hat nhan NMR, gdm ph6 mét chiéu (*H-NMR, 3C-NMR va DEPT)
va phd 2 chiéu (COSY, HSQC, HMBC va NOESY)...

2.2.2. Phwong phap danh gia hoat tinh sinh hoc

2.2.2.1. Phwong phdp dinh gid kha nding thu don géc tw do DPPH[17]

Nguyén ly: 1,1-diphenyl-2-picrylhydrazyl (DPPH) 1a chat tao ra gbc tu do. Hoat
tinh chdng oxy hoa ctia mot hop chit duoc thé hién théng qua viéc lam giam cudng
dd mau cua DPPH khi thyc hi¢n do mat do quang tai budc song A = 517 nm.

Cdc budre tién hanh:

- DPPH duoc pha dudi dang dung dich c¢6 néng d6 0,25 uM trong MeOH.
Chét thtr thi dugc pha trong dung méi DMSO 100% dé thu dugc mot diy céac
noéng d6 0,002 - 1 mg/ml.

- Ascorbic acid duoc str dung nhu di chimg tham khao va duoc pha thanh dai
noéng d6 (0,8 ; 4; 20 va 100 pg/ml) v6i nude cat khir ion.

- Dia thi nghiém 96 giéng, bao gom:

+ Giéng phan Gmg: Hat miu thir 43 pha & cac nong do trén vao dia 96 giéng.
Sau d6 cho thém dung dich DPPH d4 chuan bi & trén vao cac giéng da c6 sin
mau thir (ti 18 1:1).

+ Giéng chimg: 100 pl methanol va 100 pl DPPH.

+ Chat d6i ching duoc st dung 1a resveratrol va quercetin.

- Thoi gian dién ra phan Gng 14 30 phut ¢ nhiét d6 37°C, sau d6 tién hanh doc
mat d6 hap thy cuia DPPH bang may quang phd ¢ budc song 517 nm.

X 1y 56 liéu:

Kha ning trung hoa cac gdc oxy hoa tu do dugce tao ra tir DPPH (Scavenging

Activities — ky hiéu: SA) ctia mau thir dugc tinh theo cong thic sau:
%SA = (OD ching — OD miu thir) *100/ OD ching (%0).
V&i:  OD chimg : PO hap thy tai giéng khong chira chat thir
ODmmiu thi : PO hap thu tai giéng chira chat thir
2.2.2.2. Phwong phdp nghién ciru hoat tinh trc ché enzyme a- glucosidase[18]

Phuong phap nghién ctru hoat tinh trc ché ezym a-glucosidase trong diéu tri dai
thao duong type 2 dugc uu tién sir dung 1a do ¢6 co ché an toan va don gian, chi
xay ra trong bo phan tiéu héa ma khong anh hudng toi qua trinh chuyén héa duong,

cai thi¢n chirc nang cua insulin ... nhu khi thuc hién cac phuong phap khac.
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Cdch tién hanh: Hoat tinh trc ché enzyme a-glucosidase duoc thyc hién nhu
Sau.

- Cao chiét dugc hoa tan trong DMSO 100% dé c6 dung dich gbc (20 mg/ml) va
pha lodng trong phosphate buffer 10 mM (pH 6,8) dé tao dai nong do. Tiép theo,
50 uL mau di pha loing dugc bom vao khay 96 giéng dé chuan bj thir nghiém;
- Thém vao timg giéng 20 pL a-glucosidase (0,5U/ml) va 130 pL phosphate buffer
100 mM (pH 6,8), sau d6 tron déu va u trong 15 phlt & nhiét d6 37°C. Nhu vay,
noéng d6 mau thir dat dugc cudi cling trong giéng 1an luot 14 500-100-20-4 ug/ml;
- Co chét p-nitrophenyl-a-D-glucopyranoside (pNPG) sau d6 duoc bom thém lan
luot vao timg giéng va tiép tuc 1 ¢ nhiét do 37 °C trong 60 pht.
- Giéng thi nghiém chi chira DMSO 10%, phosphate buffer, enzyme a-glucosidase
va pNPG s& duoc ldy 1am dbi chimg (blank). Va giéng thi nghiém ciing chi c6
phosphate buffer, pPNPG va mau thir cling dugc tinh 12 dbi ching (blank). Thi
nghiém d6i voi mdi khay 96 giéng s& duoc 1ap di lap lai 3 1an dé dam bao tinh chinh
Xac.
- Thi nghiém duoc ding lai bang thao tic bom thém vao timg giéng 80 UL Na2CO3
0,2M va do OD ¢ buéc song 405 nm bang may do ELISA Plate Reader (Biotek).
- Kha ning trc ché enzyme a-glucosidase ctia mau thir duoc tinh theo cong thiec:

% trc ché = 100 - [(ODimiu thi/ ODdsi chimg) X 100]
Voi: ODséi chimg = ODdéi chimg = ODbiank

ODmiu thir = ODmau thir - ODplank

- Gia tri ICsp s& dugc xac dinh nho vao phin mém may tinh TableCurve2DV4.
2.2.2.3. Phwong phdp thir hoat tinh khdng vi sinh vt kiém dinh[19]

Nguyén ly: Hoat tinh khéng vi sinh vat kiém dinh duoc thyc hién dua trén
phuong phap pha loing da ndong d6 cia (Hadacek F, Greger H., 2000). Phuong
phap thir hoat tinh khang vi sinh vat kiém dinh va ndm ndy nhim danh gia mtc do
khang khuan ctia cac mau thir biéu hién qua gia tri MIC (ndng d6 tc ché t6i thiéu).

Cdch tién hanh:

- Pha dung dich vi khuan hodc ndm men c6 nong do 2x10°CFU/ml

- Sau d6, 1ay 5,12 pl dung dich mau thir ¢ nong d6 10 mg/ml vao hang dau
tién c6 chira 100 pl moéi trudng LB (thanh phﬁn gém co peptone 10 g/L, yeast
extract 5 g/L va mudi NaCl 10 g/L) r6i pha lodng ndi tiép giam mot nira ndng

d6 vao cac hang tiép theo c6 chira 50pl moi truomg LB cho dén khi ndng do
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cudi cung 1a 2 pg/ml, ta s& thu duoc mot dai ndng do giam dan tir 256 xudng
con 2pg/ml. Sau d6 thém vao 50 ul dung dich vi khuan va ndm & ndng d6
2x10° CFU/ml rdi ¢ & nhiét 6 37°C. S6 thi nghiém duogc lap di lip lai 3 1an
dé dam bao tinh chinh xac.

Sau 24 gio, gid tri MIC dugc xac dinh so bo béng quan sat. Gia tr1 MIC duoc
hiéu 13 nong d6 chat thir thdp nhit tai giéng gay ra viéc e ché hoan toan su
phat trién ctia vi sinh vat sau 24 gid nudi cay va dugc tinh chinh xac dua trén
viéc do do duc té bao bang may quang phd Bioteck va xir Iy bang phan mém
Raw data.

Chat dbi ching cho céac ching vi khuan 1a khang sinh streptomycin va cho
nam men la cycloheximide.

2.3. HOA CHAT - THIET BI
2.3.1. Héa chat

Dung moi: n-hexan, dichloromethane, ethyl acetate, acetone, methanol,
sulfuric acid, nuéc cat.

DPPH, ascorbic acid, resveratrol va quercetin (dung cho thir nghiém hoat
tinh chéng oxi hoa).

DMSO, phosphate buffer 10 mM (pH 6,8), p-nitrophenyl-a-D-
glucopyranoside (pNPG), enzyme a-glucosidase (dung cho thir nghiém hoat
tinh e ché enzyme a-glucosidase).

Mbi trudng LB (thanh phian gdm co peptone 10 g/L, yeast extract 5 g/L va
mudi NaCl 10 g/L), streptomycin va cycloheximide (dung cho thir nghé=iém
hoat tinh khang vi sinh vat kiém dinh).

Céac chung vi sinh vat kiém dinh: 3 ching vi khuan Gram am Escherichia
coli ATCC25922, Pseudomonas aeruginosa ATCC27853, Salmonella
enterica  ATCC13076; 3 chung Gram duong Enterococcus faecalis
ATCC29212, Stapphylococus aureus ATCC25923, Bacillus cereus
ATCC14579; 1 ching Nam men Candida albicans ATCC10231. Ngudn
gbc: American Type Culture Collection, M¥.

2.3.2. Dung cu - Thiét bj

- May c6 quay chan khdng.
- Den tor ngoai (254 nm va 365 nm).

15



- Binh chay sic ky.

- Cot sic ky.

- Silica gel 60 (0,04-0,063 mm) Merck.

- Silica gel pha dao ODS hoac YMC (30-50 nm)

- Ban modng pha thuong, pha dao.

- May do phd cong hudng tir hat nhan (NMR): Bruker Avance 500 MHz
va Bruker Avance Neo 600 MHz.

- May do pho khdi Agilent 6530 Accurate-Mass Q-TOF LC/MS.
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Chuwong 3. THUC NGHIEM
3.1. PIEU CHE CAC CAO CHIET

Phan trén mat dat loai Bién hoa sdng hang (A. gangetica) sau khi thu hai dugc
thai thanh cac doan dai khoang 2-3 cm, say khé va nghién nho, thu duoc 4 kg bot
mau khd. Bot miu (4 kg) duoc ngdm 3 1an bang MeOH & nhiét do phong, mdi lan
str dung 12 L MeOH va ngam trong 24h. Gop céc dich chiét MeOH va cat loai dung
moi xudng con 500 ml. Hoa dich chiét c¢6 dic véi nudc cat, sau d6 chiét lan luot
v6i n-hexane va EtOAC theo ti 1¢ 1:1, mdi dung mai chiét 1am 3 lan va mdi lan ding
500 ml. Céc dich chiét cua tirng dung méi dugc gom chung va cat loai hoan toan
dung méi thu dugc céc cao chiét twong ung la n- hexane (AGH, 65,0 g), ethyl
acetate (AGE, 20,6 g) va l6p nudc.

17



Bot Bién hoa song Hang
(4 kg)
- Ngim chiét bang MeOH 3 lin
- 12 L MeOH/1dn, 24 h/lin

Dich MeOH
- Cit loai MeOH cén 500 mL
- Héa trong H,O
- Chiét bang »-hexane (3 1in, 500 mL/14n)
Y L
Dich chiét n-hexane Ldp HyO
Cit loai dung méi Chiét bang EtOAc (3 1an 500 mL/ldn)
¥ ¥

Cao chiét n-hexane
(AGH, 65,0 g)

Y Y

Dich chiét EtOAc Lép H,O

Cit loai dung méi

Y  J
Cao chiét EtOAc Cao nwdc
(AGE, 20,6 g) (AGW)

Hinh 3.2. So' d6 diéu ché cdc cao chiét tir loai Bién hoa séng hdng

3.2. SANG LQC HOAT TiNH SINH HQC
Céc cao chiét n-hexane (AGH), ethyl acetate (AGE) va nudc (AGW) tir loai

Bién hoa song hang lan luot dugce danh gia cac hoat tinh gdm hoat tinh chéng oxy
hoa theo phuwong phap DPPH, hoat tinh khang vi sinh vat kiém dinh va hoat tinh trc
ché enzyme a-glucosidase.
3.2.1. Hoat tinh chdng oxy hoa

Két qua xac dinh hoat tinh chdng oxy hoa thong qua phép thir trung hoa gdc tu
do theo phuong phap DPPH dugc trinh bay trong bang 3.7.

Bang 3.1. Hoat tinh chdng oxy héa ciia cdc cao chiét théng qua phiong phdp
DPPH
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Nong do
0,002 0,01 0,1 0,25 0,5 1 1Cs0 (mg/ml)
(mg/ml)
AGH - - 3,10 7,38 | 20,76 | 23,05 2,09
AGE 4,93 10,56 | 76,66 | 82,40 | 86,19 | 87,64 0,063
AGW 12,64 | 12,88 | 19,93 | 20,02 | 25,02 | 32,33 1,99

Chat doi chirng dwoc sik dung la ascorbic acid (VitC) hoat dong én dinh trong diéu kién thi
nghiém voi gia tri 1Cs011.93 pg/ml.

AGH-cao chiét n-hexane, AGE-cao chiét ethyl acetate, AGW-cao nuéc
3.2.2. Hoat tinh trc ché a-glucosidase

Két qua nghién ctru danh gia hoat tinh rc ché enzyme a-glucosidase cua céc
cao chiét AGH, AGE va AGW lan luot duoc trinh bay trong bang 3.8.

Bang 3.2. Hoat tinh rc ché enzyme a-glucosidase cua cac cao chiét

Nong @9 | Acarbose AGH AGE AGW
(Mg/ml) | % UC| SD |%UC| SD |%UC | SD | %UC | SD
500 81,81 | 2,11 | 36,93 | 1,67 | 40,16 | 1,40 | 50,41 | 1,48
100 50,96 | 0,94 | 10,73 | 0,51 | 13,07 | 0,46 | 19,62 | 1,05
20 14,80 | 1,07 | 3,66 | 0,38 | 505 | 0,40 | 450 | 054
4 827 | 022 | 151 | 013 | 191 | 018 | 2,29 | 0,16
ICso | 123,81 +3,58 >500 >500 490,38 + 23,61

Chdt doi chirmg dwong acarbose hoat dong én dinh trong diéu kién thi nghiém.
AGH-cao chiét n-hexane, AGE-cao chiét ethyl acetate, AGW-cao nuoc

3.2.3. Hoat tinh khang vi sinh vt kiém dinh

Céc cao chiét n-hexane (AGH), ethyl acetate (AGE) va nuéc (AGW) tir phan
trén mit dat loai A. gangetica dugc danh gia hoat tinh khang vi sinh vat kiém dinh
trén cac chung vi sinh vat kiém dinh thir nghiém gém: 3 chang vi khuan Gram (+)
(Enterococcus faecalis ATCC13124, Staphylococcus aureus ATCC25923 va Bacillus
cereus ATCC 13245), 3 chung vi khuan Gram (-) (Escherichia coli ATCC25922,
Pseudomonas aeruginosa ATCC27853 va Salmonella enterica ATCC12228), va 1 ching
vi nim (Candida albicans ATCC1023). Két qua duoc trinh bay trong bang 3.9.
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Bang 3.3. Hoat tinh khang vi sinh vat kiém dinh ciia céc cao chiét

N;(
Gram (+) Gram (-) o
N men
Tén mau
E. S. B. |E. coli P. S. C.
faecalis | aureus | cereus aeruginosa | enterica | albicans
MIC (ug/ml)
AGH 128 - - - - - -
AGE 128 - 256 - 128 128 128
AGW 128 - - - - - -
Streptomycin | 256 256 128 32 256 128
Cycloheximide 32

AGH-cao chiét n-hexane, AGE-cao chiét ethyl acetate, AGW-cao nuoc
(-) khong co hoat tinh (MIC>256 ug/ml)

Chdt doi chirng streptomycin va cycloheximide hoat déng on dinh trong diéu kién thi nghiém.
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3.3. PHAN LAP CAC HQP CHAT

Qua viéc thtr nghiém hoat tinh sinh hoc, ching tdi nhan thiy ring cao chiét
EtOAc (AGE) c6 hoat tinh sinh hoc ndi bat hon. Do d6, chung toi lua chon cao chiét
AGE dé tién hanh phan lap.

Cao chiét EtOAc (AGE, 20,3 g, sau khi giit lai 0,3 g dé thtr hoat tinh) duoc phan
tach bang cot Sephadex LH-20, rira giai bang MeOH thu lay 3 phan doan E1-E3.
Phan doan E2 (14,2 g) sau d6 duoc phan tach trén cot sac ky silica gel st dung
gradient dung mdi n-hexane:EtOAc (98:2—0:100) dé riza giai, thu lay 8 phan doan,
E2.1-E2.8. Phan doan E2.4 (0,32 g) dugc phan tach tiép bang cot silica gel, ria giai
gradient dung méi n-hexane:CH,Cl, (1:0 —0:1) rdi thu lay 5 phan doan, E2.4.1-
E2.4.5. Rira phan doan E2.4.2 (30 mg) biang MeOH thu dugc hop chat AGE1 (5
mg). Phan doan E2.4.3 (150 mg) tiép tuc duogc tinh ché vai hé dung moi n-
hexane:EtOAc (9:1) trén cot silica gel, thu duoc 4 phan doan E2.4.3.1-E2.4.3.4. Phén
doan E2.4.3.2 (27 mg) duoc tinh ché trén cot Sephadex LH-20 va&i dung moi
MeOH:CH,Cl; (9:1) thu dugc hop chat AGE2 (5 mg). Phan doan E2.4.3.3 (40 mg)
tiép tuc duoc tinh ché vai hé dung méi n-hexane:EtOAc (9:1) trén cot sac ky silica
gel, sau d6 thu duoc hop chat AGE3 (7 mg) va AGEG6 (12 mg).

Hop chat AGES5 (5 mg) thu dugc bang céch tinh ché 2 1an phan doan E2.6 (0,55
g) bang cot Sephadex LH-20 lan luot véi hé dung mbi MeOH:CH,Cl, (9:1) va
MeOH. Phan doan E2.8 (1,2 g) duoc phan tach trén cot sac ky silica gel, ria giai
bang dung méi CH2Cl,: MeOH (95:5) va thu lay 5 phin doan, E2.8.1-E2.8.5. Phan
doan E2.8.3 (130 mg) dugc tinh ché vai hé dung méi MeOH:CH,Cl, (9:1) trén cot
Sephadex LH-20, thu lay hop chit AGE4 (8 mg).
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Cao chiét EtOAc

Column chromatography (AGE 20.3 g)
Dichloromethane lcc 82 100% M
Ethyl acetate
n-hexane l l
Methanol E2 E3
Sephadex LH-20 (4.2
Silica gel CC, 8i, grad.
H:E (98:2—0:100)
! } }
E24 E2.6 E2.8
0.32¢) (0.55 2) (12g)
CC, 8i, grad. CC, Se, .
HD (1:0-50:1) 1. Me:D (9:1), CC. 51, DM (95:5)
2. Me
l h 4 v
E2.4.2 E2.43 AGES E2.8.3
(30 mg) (150 me) (5 mg) (130 mg)
Rira M CC, 8i, H:E (2:1) CC. Se, M:D (9:1)
¥ l
AGE1 E2.4.3.2 E2.4.3.3 AGE4
(5 mg) (27 mg) (40 mg) (8 mg)
CC. Se, MeD (9:1) CC, SLH:E (9:1)
v A 4 i
AGE2 AGE3 AGE6
(5 mg) (7 mg) (12 mg)

Hinh 3.3. So' d6 qud trinh phdn Idp hop chdt tir cao chiét ethyl acetate

22



Chuwong 4. KET QUA VA THAO LUAN
4.1. KET QUA

4.1.1. Két qua nghién ciru hoat tinh sinh hoc ciia cac cao chiét

Két qua nghién ctru hoat tinh quét gbc tu do DPPH trinh bay trong bang 3.1 cho
thidy mau cao chiét AGE thé hién hoat tinh chéng oxy héa manh véi gia tri ICs 0,063
mg/ml, con hai mdu AGW va AGH thé hién hoat tinh chéng oxy héa yéu hoic
khong co hoat tinh & nong do thir nghiém, véi gia tri ICso lan luot 12 1.99 mg/ml va
2.09 mg/ml.

Két qua danh gia hoat tinh rc ché enzym a-glucosidase trinh bay trong bang 3.2
cho thiy trong ba mau cao chiét, chi c6 cao chiét AGW c6 kha ning hoat tinh c
ché enzyme a-glucosidase yéu véi gia tri ICs 13 490,38+23,61 pg/ml. Hai cao chiét
AGH va AGE déu chua thé hién hoat tinh @c ché enzyme a-glucosidase & nong do
thir nghiém.

Két qua nghién ctru hoat tinh khang vi sinh vat kiém dinh trinh bay trong bang
3.3 cho théy mau cao chiét AGE thé hién hoat tinh khang khuan tot nhét, no tc ché
4 trong s6 6 chung vi khuan thir nghiém |4 E. faecalis, B. cereus, P.aeruginosa va S.
enterica v&i gia tri MIC 1an luot 13 128, 256, 128 va 128 pg/ml va @c ché & muc do
yéu vi nAm C. anbicans véi gia tri MIC 128 pg/ml, trong khi d6 cao chiét AGH va
AGW chi thé hién hoat tinh khang khuan t6t v6i mét chung vi khuan gram duong
E. faecalis véi gia tri MIC la 128 pg/ml.

Céc két qua danh gia hoat tinh sinh hoc trén cho thiy cao chiét ethyl acetate phan
trén mit dat loai Bién hoa séng Hang (A. gangetica) c6 hoat tinh tt nhit trong s6 3
cao chiét. Chinh vi vay, cao chiét nay dugc lya chon dé nghién ctru thanh phan hoa

hoc.
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4.1.2. Danh sach cac hop chit phan 1ap dwgre tir loai A. gangetica

Tir cao chiét EtOAC phan trén mit dat loai Bién hoa song hang (A. gangetica)
d3 phan 1ap va xac dinh cAu trac ctia 6 hop chat bao gdm 3a,24-dihydroxy-olean-12-
en-28-oic acid (AGEL), ursolic acid (AGEZ2), pomolic acid (AGE3), verbascoside
(AGE4), indol-3-carboxylic acid (AGED5) va lutein (AGES).

Trong cac hop chat trén, chi co verbascoside (AGE4) da duoc phan lap tir loai
A. gangetica. Nam hop chit con lai 1an dau tién duge tim théy tur loai thuc vat nay.

AGE4 AGES

AGE6

Hinh 4.1. Cdu tric héa hoc ciia cic hop chdt phan Idp tir cao chiét ethyl acetate
ciia lodi Bién hoa séng hang
4.1.3. Hang s6 vat Iy ciia cac hop chit phan lap dwoe
4.1.3.1. Hop chit AGE1: 3a,24-dihydroxy-olean-12-en-28-oic acid
Cong thirc phan tir: C3Hag04. Khéi luong phén tir: 472
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HR-ESI-MS: negative m/z 471,3465 [M-H] ~ (tinh toan cho [C3oH4704] 471,3474)
H-NMR (500 MHz, DMSO-ds) va *C-NMR(125 MHz, DMSO-ds): tai bang 3.1.
4.1.3.2. Hop chit AGE2: Ursolic acid

Cong thirc phan tir: C3Hag03 Khéi luong phén tir: 456

'H-NMR (600 MHz, DMSO-ds) va C-NMR (150 MHz, DMSO-ds): xem bang 3.2
4.1.3.3. Hop chit AGE3: Pomolic acid

Cong thirc phan tir: C3oHas04 Khéi luong phan tir: 472

HR-ESI-MS: negative m/z 471,3462 [M-H] ~ (tinh toan cho [C3oH4704] 471,3474)
H-NMR (600 MHz, CD;0D) va BC-NMR (150 MHz, CD30D): xem bang 3.3
4.1.3.4. Hop chit AGE4: Verbascoside

Cong thtc phan tir: CogH36015. Khoi lwong phan tir: 622

'H-NMR (600 MHz, CD;0D) va *C-NMR (150 MHz, CD30D): xem bang 3.4
4.1.3.5, Hop chit AGES: Indol-3-carboxylic acid

Cong thirc phan tr: CoH;0,N. Khdi lugng phan ti: 161

IH-NMR (600 MHz, CD30D) va 3C-NMR (150 MHz, CD;0D): xem bang 3.5
4.1.3.6. Hop chdt AGE6: Lutein

Cong thtrc phan tir: C4oHss02. Khdi luong phén tir: 568

IH-NMR (500 MHz, CDCls) va *C-NMR (125 MHz, CDCls): xem bang 3.6
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4.2. THAO LUAN
4.2.1. Xac dinh céu tric cac hop chit dwoe phan 1ap tir loai A. gangetica
4.2.1.1. Hop chit AGE1: 3a,24-dihydroxy-olean-12-en-28-oic acid

Hinh 4.2. Cdu triic héa hoc va cdc twong tic HMBC chinh ciia hop chat AGE1

Hop chiat AGE1 duoc phan 1ap dudi dang chat bot mau trang. Pho '"H-NMR xuét
hién tin hi€u cong hudng cua 6 nhom methyl bac ba dang singlet tai o4 0,68 (3H, s,
H-26), 0,81 (3H, s, H-25), 0,87 (6H, s, H-23 va H-30), 0,88 (3H, s, H-29) va 1,10
(3H, s, H-27), mot proton nhom hydroxymethine tai on 3,56 (1H, br.s, H-3), mot
proton cta lién két d6i thé 3 1an tai oy 5,15 (1H, br.s, H-12), hai proton ctia mot
nhom oxymethylene tai 8y 3,45 (1H, m, Ha-24)/3,19 (1H, m, Hb-24). Ph6 *C-NMR
cho biét sy co6 mit ctia 30 cacbon duogc quy gan bai phd HSQC thudc vé 6 nhom
methyl (6¢ 22,6, 15,3, 16,7, 25,6, 32,8, 23,3), 11 nhoém methylene trong d6 c6 mot
nhom oxymethylene (d¢c 64,1), 5 nhoém methine trong d6 c¢6 mot nhoém
hydroxymethine (¢ 68,3) va mot nhoém methine olefin (6¢c 121,5), cung véi 8 cacbon
khong lién két v&i hydro trong d6 c¢6 mot cacbon olefin (8¢ 143,8) va mdt cacbon
nhém carbonyl (8¢ 178,6). Pho khébi phan giai cao HR-ESI-MS negative cho pic gia
ion phan tir [M-H] tai m/z 471,3465 (tinh toan cho CsoH4704 la 471,3474) cho phép
xac dinh cong thirc phan tir cia AGE1 12 C3oHsg04. Céc dit 1iéu phd trén goi ¥ cho
ciu triic cia mot hop chét triterpene khung oleane. Trén phd HMBC, tuong tic gitta
H-12 (8n 5,15) v6i C-14 (8¢ 41,3) va C-18 (8¢ 40,7) cho biét vi tri cta lién két doi

tai C-12/C-13. Tuong tac cua H-23 (64 0,87) voi C-3 (8¢ 68,3), C-4 (6¢c 42,4) va C-
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5 (6¢c 48,8); Ha-24 (o1 3,45) va Hb-24 (o1 3,19) véi C-3 (6¢ 68,3), C-4 (3¢ 42,4) va
C-5 (8¢ 48,8) cho biét vi tri cia nhom methyl (C-23) va nhém hydroxymethylene
(C-24) tai vi tri C-4. Tin hiéu cua proton H-3 xuét hién dugi dang broad singlet goi
¥ cho cdu hinh # cua H-3 va ciu hinh « ctia nhém 3-OH. Két hop cac dit liéu phd
trén va so sanh sb liéu phd cuia AGE1 véi cac sb liéu co trong tai liéu tham khao[20],
hop chat AGE1 duoc xac dinh 12 3a,24-dihydroxy-olean-12-en-28-oic acid.

Bang 4.1. S6 liéu phé NMR cuia hop chit AGEL va hop chat tham khdo

C o dcaP 3¢ (mult, J = Hz)

1 33,9 32,1 1,42 (1H)/1,60* (1H)
2 26,5 27,1 0,98 (LH)/1,61* (1H)
3 70,0 68,3 3,56 (br.s)

4 43,9 42,4 -

5 50,2 48,8 1,25% (1H)

6 19,1 18,0 1,26* (LH)/1,39* (1H)
7 33,8 32,8 1,20% (LH)/1,31* (1H)
8 40,0 40,0 -

9 48,2 47,0 1,58 (1H)

10 37,5 36,5 -

11 24,0 23,0 1,78 (1H)/1,83 (1H)
12 122,6 121,5 5,15 (br.s)

13 144,8 143,8 -

14 42,2 41,3 -

15 28,3 25,2 1,35% (LH)/1,73 (1H)
16 23,7 22,6 1,47 (1H)/1,90 (1H)
17 46,7 45,4 :

18 42,0 40,7 *

19 46,5 45,7 1,02 (1H)/1,59 (1H)
20 31,0 30,4 -

21 34,3 33,3 1,12* (LH)/1,30* (1H)
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22 33,2 32,8 1,21 (1H)/1,35* (1H)
23 23,6 22,6 0,87 (s)
24 65,8 64,1 A5
3,19 (m)
25 15,9 15,3 0,81 (s)
26 17,4 16,7 0,68 ('s)
27 26,1 25,6 1,10 (s)
28 180,2 178,6 -
29 33,2 32,8 0,88 (s)
30 23,8 23,3 0,87 (s)

%o trong DMSO-ds, 125 MHz, °500 MHz, * tin hiéu chdp
#5¢c ciia 3a,24-dihydroxy-olean-12-en-28-oic acid do trong pyridine-ds[20]
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4.2.1.2. Hop chdt AGE2: Ursolic acid

30

2 24

Hinh 4.8. Cdu triic héa hoc va cdc twong tic HMBC chinh ciia hop chat AGE2

Hop chit AGE2 dugc phan 1ap dudi dang chat bot mau trang. Phd *H-NMR cho
biét tin hiéu cong huong ctia 7 nhom methyl trong d6 c6 5 nhém methyl bac ba tai
on 1,03 (3H, s, H-23), 0,67 (3H, s, H-24), 0,84 (3H, s, H-25), 0,74 (3H, s, H-26),
0,89 (3H, s, H-27) va 2 nhoém methyl bac hai tai 64 0,81 (3H, d, J = 6,6 Hz, H-29)
va 0,91 (3H, d, J = 6,6 Hz, H-30), mdt proton nhém hydroxymethine tai dn 3,00 (1H,
m), mdt proton nhém methine olefin tai 84 5,14 (1H, br.s, H-12). Ph6 *C-NMR xuit
hién tin hiéu ctia 30 cacbon duoc quy gan nhd phé HSQC thudc vé 7 nhém methyl,
9 nhoém methylene, 7 nhom methine trong dé c6 mdt nhom hydroxymethine (dc
76,8), mot nhom methine olefin (8¢ 124,5); va 7 cacbon khong lién két v6i hydro
trong d6 c6 mot cacbon olefin (6¢ 138,1) va mot cacbon nhom carboxyl (d¢ 178,2).
Khi so sanh véi hop chat AGE1 thi thiy cdu triic ctia hop chat AGE2 c6 it hon mot
nhom hydroxymethylene, nhiéu hon 1 nhém methyl, it hon mot cacbon bac 4 nhung
lai nhiéu hon 2 nhom methine. Nhitng dit liéu trén dan dén goi y AGE2 1a mot hop
chat triterpene khung ursane. Phan tich cac twong tac trén phé HMBC va so sanh sd
liéu pho BC-NMR ctia AGE2 véi cac hop chat triterpene dang carboxylic acid khung
ursane, su tuong dong gitra cc sb liéu cuia AGE2 véi sd liéu cua ursolic acid[21]
cho phép xac dinh hop chat AGE2 chinh 4 ursolic acid.

Bdng 4.2. 56 liéu phé NMR ciia hop chat AGE2 va hop chdt tham khdo
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C dc* | ou” (mult, J = Hz) dc*P | dndc (mult, J = H2)
1 39,47 38,2 | 1,50 (1H)/1,53 (1H)
2 28.22 27,0 | 1,43 (1H)/1,48 (1H)
3 76,64 3,00 (1H, dd, 6,4, 12,0) | 76,9 | 3,00 (1H, m)

4 38,42 38,4 i

5 54,75 54,8 | 0.66 (1H)

6 17,97 18,0 | 1,29 (1H)/1,46 (1H)
7 32,81 32,7 | 1,25 (1H)/1,42 (1H)
8 40,10 40,0 | -

9 47,06 47,0 | 1,45 (1H)

10 36,57 365 | -

11 23,23 22,8 | 1,82 (2H)

12 124,46 | 5,16 (1H, br.s) 124,6 | 5,14 (1H, br.s)

13 138,09 1382 | -

14 41,61 41,7 | -

15 27,51 27,5 | 1,00 (1H)/1,80 (1H)
16 23,79 23,8 | 1,51 (1H)/1,92 (1H)
17 46,79 468 | -

18 52,35 2,73 (1H, d, 16,0) 52,4 | 2,10 (1H)

19 39,89 38,4 | 1,30 (1H)

20 39,89 38,5 | 0,90 (1H)

21 30,12 30,2 | 1,25 (1H)/1,42 (1H)
22 36,49 36,3 | 1,52 (1H)/1,58 (1H)
23 28,22 1,04 (3H, s) 28,3 | 0,89 (3H,s)

24 15,19 0,85 (3H, s) 16,1 | 0,67 (3H,s)

25 15,99 0,72 (3H, s) 15,2 | 0,84 (3H, s)

26 16,90 0,90 (3H, s) 16,9 | 0,74 (3H, s)

27 23,23 0,92 (3H, s) 23,3 | 0,89 (3H,s)

28 178,30 178,3 | 1,03 (3H, 9)

29 16,99 0,75 (3H, d, 4,0) 17,0 | 0,81 (3H, d, 6,6)
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30 21,05 | 0,82 (3H, d, 5,0) 21,1 | 0,91 (3H, d, 6,6)

OH 4,31 (1H, br.s) 4,28 (1H, d, 4,8)

3do trong DMSO-ds, ®150 MHz, ©600 MHz
#dc cua ursolic acid do trong DMSO-ds[21]
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4.2.1.3. Hop chdt AGE3: Pomolic acid

Hinh 4.13. Cdu tric hoa hoc va cdc tiwong tac HMBC chinh cia hop chdt AGE3

Hop chat AGES3 duoc phan lap dudi dang chit bot, mau trang. Phd *H-NMR cho
biét tin hiéu cta 7 nhém methyl, bao gdm 6 nhom methyl bac ba tai 84 0,99 (3H, s,

H-23), 0,80 (3H, s, H-24), 0,96 (3H, s, H-25), 0,81 (3H, s, H-26), 1,35 (3H, s, H-
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27), 1,21 (3H, s, H-29) va mdt nhom methyl bac hai tai 64 0,93 (3H, d, J = 6,6 Hz,
H-30), mot nhom hydroxymethine tai on 3,17 (1H, dd, J = 4,8, 11,4 Hz, H-3), m{t
nhom methine olefin tai 84 5,30 (1H, t, J = 3,6 Hz, H-12). Ph 3C-NMR va DEPT
xudt hién tin hiéu ctia 30 cacbon bao gdm 7 nhom methyl, 9 nhém methylene, 6
nhom methine trong d6 c¢6 mot nhém hydroxymethine (¢ 79,8) va mdt nhom
methine olefin (8¢ 129,4), cung v&i 8 cacbon khong lién két véi hydro trong d6 co
mot cacbon lién két voi oxy (8¢ 73,6), mot cacbon olefin (8¢ 139,9) va mdt cacbon
nhom carboxyl (8¢ 182,3). Pho khéi phan giai cao HR-ESI-MS xuat hién pic [M-H]
tai m/z 471,3462 cho phép xac dinh cong thirc phan tir cia AGE3 la C30H4s04 cho
biét do bat bao hoa trong phan tir AGE3 bang 7 bao gom 1 lién két d6i, 1 nhom —
C=0 va 5 vong. Cac dit liéu nay goi y AGE3 1a mdt hop chat triterpene 5 vong c6
mot lién két dbi trong vong va mot nhoém carboxyl. So sanh phd cia AGE3 véi
AGE?2 cho thdy AGE3 c6 it hon AGE2 mot nhom methine va nhiéu hon 1 cacbon
bac 4 gin v6i oxy. Nhu vy cau trac cia AGES3 c6 thé 1a dan xuit cia AGE?2 trong
d6 mot proton ciia nhom methine di bi thay thé boi mot nhom —OH. Trén phd
HMBC, tuong tac gitta H-29 (dn 1,21) vdi C-18 (8¢ 55,0), C-19 (8¢ 73,6), C-20 (dc
43,0) va H-30 (61 0,93) véi C-19 (¢ 73,6), C-20 (6¢ 43,0), C-21(5¢ 26,6) cho phép
xac dinh vi tri ctia nhom 29-CHs gin vao khung tai vi tri C-19, nhém 30-CHs gin
vao khung tai vi tri C-20 va tai vi tri C-19 c6 mot nhom —OH. Dang tin hi€u cta
proton H-3 dué6i dang double doublet (J = 4,8, 11,4 Hz) cho phép xac dinh cAu hinh
B cta nhom —OH tai vi tri C-3. Két hop cac dit liéu trén va so sanh sd liéu phd °C-
NMR ctia AGE3 vdi céc s liéu ctia hop chat pomolic acid[22] (bang 3.3), su tuong
dong gitta cac s6 liéu cho phép xac dinh AGE3 chinh 1a pomolic acid.
Bdng 4.3. 56 liéu phé NMR ciia hop chat AGE3 va hop chdt tham khdo

C dc? dc?P or2C (mult, J = Hz)
1 39,4 39,8 1,01 (1H)/1,65 (1H)
2 28,1 27,2 1,22 (1H)/1,75 (1H)
3 78,2 79.8 3,17 (dd, 4,8, 11,4)
4 39,4 39,8 i

5 55,9 56,7 0,79 (1H)
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6 18,9 19,6 1,41 (1H)/1,59* (1H)
7 33,6 34,2 1,32 (1H)/1,58* (1H)
8 40,3 41,0 -

9 47,8 48,4 1,70 (1H)

10 37,3 38,1 -

11 24,0 24.6 2,00 (2H)

12 128,0 129,4 5,30 (t, 3,6)

13 140,0 139,9 -

14 42,1 42,5 -

15 29,3 29,6 1,01 (1H)/1,81 (1H)
16 26,4 278 1,59* (1H)/1,62* (1H)
17 48,4 49,6 -

18 54,6 55,0 2,52 (br.s)

19 72,7 73,6 -

20 42,4 43,0 1,39 (1H)

21 26,9 26,6 1,52 (1H)/2,59 (1H)
22 37,3 39,0 1,62* (1H)/1,73 (1H)
23 28,8 28,7 0,99 (s)

24 16,8 15,8 0,80 (s)

25 16,5 16,3 0,96 (s)

26 17,4 17,5 0,81 (s)

27 24,7 24,8 1,35 (s)

28 180,8 182,3 -

29 271 27,0 1,21 (s)

30 16,5 16,5 0,93 (d, 6,6)

3do trong CD30D, *150 MHz, 600 MHz
oc* ciia pomolic acid do trong pyridine-ds[22]
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4.2.1.4. Hop chit AGE4: Verbascoside

OH

HO

Hinh 4.18. Cdu triic héa hoc va cdc tiwong tic HMBC chinh ciia hop chit AGE4

Hop chit AGE4 duoc phan lap dudi dang chit rin, mau vang. Phd 'H-NMR
xuét hién céc tin hiéu tai 84 6,71 (1H, d, J = 2,0 Hz, H-2), 6,69 (1H, d, J = 8,0 Hz,
H-5), 6,58 (1H, dd, J = 2,0, 8,0 Hz, H-6), 4,07 (1H, m, Ha-«), 3,74 (1H, m, Hb-a),
2,81 (2H, dt, J = 3,0, 7,5 Hz, H-p) ctia mdt nhom 3,4-dihydroxyphenylethyl. Tin
hiéu cua 2 proton thudc mét lién két doi cau hinh trans tai 846,27 (1H, d, J = 16,0
Hz, H-a’) va 7,59 (1H, d, J = 16,0 Hz, H-£") cung vdi tin hiéu ciia mot hé ABX tai
on 7,07 (1H, d, J = 1,8 Hz, H-2"), 6,79 (1H, d, J = 8,2 Hz, H-5"), 6,97 (1H, dd, J =
8,2, 1,8 Hz, H-6) cho biét su c6 mat cua mot nhom trans-caffeoyl. Ngoai ra, phé
IH-NMR con xuét hién tin hiéu ctia mot don vi duong glucose tai 61 4,39 (1H, d, J
= 8,0 Hz, H-1"), 3,41 (1H, dd, J = 8,0, 9,0 Hz, H-2"), 3,83 (1H, t, J = 9,0 Hz, H-3"),
4,93 (1H, t, J =9,5 Hz, H-4"), 3,54 (1H, m, H-5"), 3,63 (1H, m, Ha-6") va 3,54 (1H,
m, Hb-6"); cung v&i mot don vi dudng rhamnose tai 64 5,20 (1H, d, J = 1,5 Hz, H-
1), 3,93 (1H, dd, J = 2,0, 3,5 Hz, H-2""), 3,60* (1H, H-3""), 3,32* (1H, H-4"),
3,57* (1H, H-5"), 1,10 (3H, d, J = 6,0 Hz, H-6'"). Phd *C-NMR xuét hién tin hiéu
ctia 29 cacbon duoc quy gan nhd phd HSQC tuong tng véi 8 cacbon ctia nhdm 3,4-
dihydroxyphenylethyl, 9 cacbon ctia nhém trans-caffeoyl trong d6 nhém carbonyl
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este xuat hién tai 8¢ 168,3, 6 cacbon ctia don vi duong glucose va 6 cacbon cua don
vi dudng rhamnose. Cac tuong tac trén phd HMBC cho phép két ndi cac nhom trong
ciu trac ciia AGE4 véi nhau. Tuong tac gitta H-4" (8y 4,93) véi nhom —COO (8¢
168,3) cho biét nhom trans-caffeoyl gin vao dudng glucose tai vi tri C-4”. Tuong
tac gitra H-1"" (dn 5,20) voi C-3" (8¢ 81,6) va H-3" (0w 3,83) vai C-1"" (8¢ 103,0)
cho phép xac dinh nhém rhamnosyl lién két véi nhom glycosyl tai vi tri C-3". Tuong
tac gitra H-1" (0w 4,39) v6i C-a (0c 72,2) va H-a (dn 3,74/4,07) voi C-1" (8¢ 104,2)
cho phép xac dinh nhom glycosyl lién két véi nhom 3,4-dihydroxyphenylethyl tai vi
tri C-o.. Két hop céc dit liéu pho trén, cau tric cia AGE4 duoc xac dinh 13 hop chat
3,4-dihydroxy-p-phenylethoxy-0-[4"-p-caffeoyl-a-rhamnopyranosyl-(1",3")-O-5-
glucopyranoside] duoc goi 14 verbascoside. S6 liéu pho 'H va *C-NMR ctia AGE4
cling dugc so sanh véi cac sd liéu tuong tng ciia verbascoside[23] (bang 3.4), su
tuong dong gifta cac sd liéu mot 1an nira khang dinh cau trac cia AGE4 1a
verbascoside.
Bang 4.4. S6 liéu phé NMR ciia hop chdt AGE4 va hop chat tham khdo

C dc? o (mult, J = Hz) oc*® | dwdC (mult, J = Hz)
Aglycone
1 131,5 - 131,4 -
2 116,3 | 6,69 (d, 2,2) 117,1 | 6,71(d, 2,0)
3 1447 - 146,1 -
4 146,1 | - 1446 | -
5 117,1 | 6,69 (d, 8,6) 116,3 | 6,69 (d, 8,0)
6 1213 | 6,57 (dd, 1,7, 8,0) 121,2 | 6,58 (dd, 2,0, 8,0)
a 72,3 | 3,80 (m) 72,2 | 3,74 (m)
4,15 (m) 4,07 (m)
B 36,6 | 2,81(t 7,2) 36,5 | 2,81 (dt 3,0, 7,5)
1’ 127,7 - 127,6 -
2! 1152 | 7,07 (d, 1,8) 1152 | 7,07 (d, 2,0)
3’ 148,0 - 146,8 -
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4’ 1498 | - 149,7 | -

5’ 116,5 | 6,79 (d, 8,2) 116,5 | 6,79 (d, 8,5)

6’ 123,2 | 6,97 (dd, 1,6, 8,2) 123,1 | 6,96 (dd, 2,0, 8,5)

o 114,7 | 6,27 (d, 15,9) 1147 | 6,27 (d, 16,0)

B’ 146,8 | 7,54 (d, 15,9) 148,0 | 7,61 (d, 16,0)
C=0 168,3 | - 168,3 | -

Glucose

1" 104,2 | 4,39 (d, 7,9) 104,2 | 4,39 (d, 8,0)

2" 76,0 3,41* 76,2 3,41 (dd, 8,0, 9,0)
3" 81,7 3,54 (m) 81,6 3,83 (t, 9,0)

4" 70,6 4,97 (m) 70,6 4,93 (t, 9,5)

5" 76,2 3,54 (m) 76,0 3,54 (m)

6" 62,4 3,63 (m) 62,3 3,54 (m)

3,84 (m) 3,63 (m)
Rhamnose

1" 103,3 | 5,20 (d, 1,1) 103,0 | 5,20 (d, 1,5)

2" 72,3 3,94 (br.s) 72,3 3,93 (dd, 2,0, 3,5)
3" 72,0 3,67* 72,0 3,60*

4" 73,8 3,28* 73,8 3,32*

5" 70,4 3,58* 70,4 3,57*

6" 18,4 1,10 (d, 6,1) 18,4 1,10 (d, 6,0)

3do trong CD30D, P125 MHz, °500 MHz, * tin hiéu chong chdp
5c*, on - do chuyén dich cia verbascoside do trong CD;0D[23]
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4.2.1.5. Hop chdt AGES: Indol-3-carboxylic acid

Hinh 4.23. Cdu tric héa hoc cua hop chat AGE5

Hop chit AGE5 duoc phan 1ap dudi dang chat bot, mau trang. Trén phd 'H-
NMR c¢6 tin hi€u cia mot vong thom thé 1,2 tai 8y 7,18 (1H, dt,J =1,2, 8,4 Hz, H-
5), 7,22 (1H, dt, J = 1,2, 8,4 Hz, H-6), 7,44 (1H, dd, J = 1,2, 8,4 Hz, H-7) va 8,09
(1H, dd, J =1,2, 8,4 Hz, H-4) va mét proton olefin tai o 7,96 (1H, s, H-2). Pho 13C-
NMR xuét hién sy c6 mit ciia 9 cacbon bao g6m mot vong benzen thé 1,2; mot lién
két d6i va mot nhom carboxylic. Qua cac dir liéu phé trén, AGE5 duoc xac dinh la
mot hop chit carboxylic khung indole. So sanh s6 liéu phd NMR ctia AGES5 véi cac
s6 lidu cua hop chét indole-3-carboxylic acid[24], ¢ su twong dung vé mit s lidu
cho phép xac dinh hop chit AGES5 chinh la indol-3-carboxylic acid.

Bdng 4.5. 86 liéu phé NMR ciia hop chdt AGES va hop chat tham khdo

C oc* dc2P dn¢ (mult, J = Hz)
2 133,3 133,3 7,96 (s)

3 108,7 108,7 -

4 122,0 122,0 8,09 (dd, 1,2, 8,4)

5 122,3 122,3 7,18 (dt, 1,2, 8,4)

6 123,5 123,5 7,22 (dt, 1,2, 8,4)

7 112,8 112,8 7,44 (dd, 1,2, 8,4)

8 138,1 138,2 -

9 127,5 127,5 -

10 169,2 169,2 -

3do trong CD30D, P150 MHz, °600 MHz
#oc cua indol-3-carboxylic acid do trong CD;0D[24]
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4.2.1.6. Hop chit AGEG: Lutein

Hinh 4.26. Cdu tric héa hoc va cdc tiwong tic HMBC chinh cia hop chdt AGE6

Hop chat AGE6 duoc phan lap dudi dang chat rin mau dé cam. Phd *C-NMR
va DEPT ctia AGES cho biét sy ¢6 mit cta 40 cacbon bao gém 10 nhém methyl tai
dc 28,7 (C-16), 30,2 (C-17), 21,6 (C-18), 12,7 (C-19), 12,8 (C-20), 24,3 (C-16"),
29,5 (C-17"), 22,8 (C-18"), 13,1 (C-19'), 12,8 (C-20"), 3 nhoém methylene tai 6c 48,4
(C-2), 42,5 (C-4) va 44,6 (C-2'), 15 nhdm methine olefin, 9 cacbon bac 4 trong d6
c6 7 cacbon olefin bac bdn tai d¢ 126,1 (C-5), 137,7 (C-6), 135,6 (C-9), 136,4 (C-
13), 138,0 (C-5"), 135,0 (C-9") va 135,5 (C-13") va 2 cacbon bac bdn bdo hoa tai d¢
37,1 va 34,0; cung véi 3 cacbon nhom methine trong d6 ¢6 2 nhém hydroxymethine
tai 8¢ 65,1 (C-3), 65,9 (C-3') va mot nhém methine gin v6i ndi doi tai d¢ 54,9 (C-
6'). Pho *H-NMR xuét hién tin hiéu cta céc proton thuoc 10 nhom methyl dudi dang
singlet tai on 1,07 (3H, s, H-16), 1,07 (3H, s, H-17), 1,73 (3H, s, H-18), 1,97 (3H, s,
H-19), 1,96 (3H, s, H-20), 0,84 (3H, s, H-16"), 0,99 (3H, s, H-17"), 1,62 (3H, s, H-
18'), 1,90 (3H, s, H-19"), 1,97 (3H, s, H-20"). Cac proton ctia 3 nhém methylene Xuat
hién tai on 1,47 (1H, t, J = 12,0 Hz, Ha-2), 1,76 (1H, m, Hb-2), 2,36 (1H, m, Ha-4),
1,76 (1H, m, Hb-4), 1,38 (1H, dd, J = 6,6, 13,2 Hz, Ha-2") va 1,82 (1H, dd, J = 6,0,
13,2 Hz, Hb-2"). Proton cta hai nhém hydroxymethine xuat hién tai oy 4,00 (1H, m,

47



H-3), 2,25 (1H, br.s, H-3") va proton ctia nhdm methine bao hoa khac tai on 2,41
(1H, d, J =10,2 Hz, H-6").

Cac dit liéu phd trén goi ¥ cho cdu trac ciia mot hop chat carotenoid véi 2 cu
tric vong chira lién két d6i va nhém hydroxy & 2 dau. Phan tich phd COSY cung voi
cac phd HSQC, HMBC xac dinh duoc cdu tric caa AGES 14 lutein. Khi so sanh sb
liéu phd *C-NMR ctia AGE6 véi céc sd liéu tuong tmg cua lutein[25] (bang 3.6) ¢6
su twong dong, do d6 cau trac cia AGE6 duoc xac dinh 14 lutein.

Bang 4.6.56 liéu phé NMR ciia hop chdt AGEG va hop chat tham khdo

C oc” 0c?° dnP (mult, J = Hz)
B-end
1 37,1 37,1 -
2 48,4 48,4 1,47 (t, 12,0, Ha)
1,76 (m, Hb)
3 65,1 65,1 4,00 (m)
42,5 42,5 2,36 (m, Ha)
2,05 (dd, 7,2, 15,6, Hb)
5 126,2 126,1 -
6 137,6 137,7 -
7 125,6 125,6 6.12*
8 138,5 138,5 6,13*
9 135,6 135,6 -
10 131,3 131,3 6,15
11 124,9 124,9 6,62*
12 137,6 137,5 6,13*
13 136,5 136,4 -
14 132,6 132,5 6,24
15 130,0 130,0 6,62*
16 28,7 28,7 1,07 (s)
17 30,2 30,2 1,07 (s)
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18 21,6 21,6 1,73 (s)
19 12,7 12,7 1,97 (s)
20 12,7 12,8 1,96 (s)
a-end
1’ 34,0 34,0 -
2' 44,7 44,6 1,38 (dd, 6,6, 13,2, Ha)
1,82 (dd, 6,0, 13,2, Hb)
3 65,9 65,9 2,25 (br.s)
4’ 125,6 125,6 5,54 (br.s)
5 137,8 138,0 -
6’ 55,0 54,9 2,41 (d, 9,6)
7' 128,6 128,7 5,43 (dd, 9,6, 15,0)
8’ 137,8 137,7 6,36 (dd, 3.0, 15.0)
9’ 135,0 135,0 -
10’ 130,8 130,8 6,13*
11 124,5 1244 5,55
12’ 137,6 137,6 6,13*
13’ 136,5 135,5 -
14 132,6 132,5 6,25 (d, 9,6)
15’ 130,0 130,0 6,62
16’ 24,3 24,3 0,84 (s)
17’ 29,5 29,5 0,99 (s)
18’ 22,8 22,8 1,62 (s)
19’ 13,2 13,1 1,90 (s)
20’ 12,7 12,8 1,97 (s)

&do trong CDCls, 150 MHz, °600 MHz, c” ciia lutein do trong CDCl3[25]
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4.2.2. Hoat tinh sinh hoc ciia cac hop chit phan lap duoc
Céc hop chit phan 1ap dugc tir cao ethyl acetate AGE ciing duoc tim hiéu vé

hoat tinh sinh hoc théng qua cac cong bd trudc day nhu sau:

Lutein (AGES6) di dugc chirng minh 12 c6 tac dung bao vé than kinh, bao vé mit,
khéng vi sinh vat bao gém vi khuan va virus, bao vé tim mach, chéng ky sinh tring
sbt rét, bao vé da, chira lanh vét thuong va tang sinh té bao, chong loing xwong[26].

Verbascoside (AGE4) 1a mot hop chat thudc nhom phenylpropanoid glycoside
c6 mdt sé hoat tinh sinh hoc dang cha ¥ nhu chdng viém, khang khuan, chéng ung
the va chdong oxy hoa. Pic biét, khi verbascoside ¢ dang dung dich Voi
polyvinylpyrrolidone va natri hyaluronate rat hitu ich trong viéc tai tao biéu mé va
trong giam dau, diém viém niém mac miéng, néng rat va ban dé dua trén hiéu tng
rao can[27].

Ursolic acid (AGE2) da duoc ching minh 12 ¢6 nhiéu lgi ich cho stc khoe, bao
gom chéng ung thu, chéng viém, chdng oxy hoa, chéng thap khép, khang virus,
chéng khdi u, diét trypanosom. Tac dung chéng ung thu cta acid ursolic ddi vi mot
s6 bénh ung thu, bao gém ung thu v, da, phoi, tuyén tién liét va tuyén tuy da duoc
cong bb nhiéu[28].

Pomolic acid (AGE3) c6 mét sé hoat tinh sinh hoc néi bat duoc xac dinh nhu
tac dung chdng ung thu lién quan dén ung thu v, phdi, budng trang, va céac té bao
ung thu tuyén tién liét, bao gom bénh bach ciu va u than kinh dém. Céc hoat tinh
sinh hoc khéc cua pomolic acid bao gdm chéng lai virus gay suy giam mién dich &
ngudi (HIV), chdng dai thao dudng, chbng xo hoa, chong két tap tiéu cau & ngudi,
ha huyét &p, tac nhan mai d6i vai cac bénh tim mach, chéng hay xwong, chdng ldo
hoa, chéng viém, gel san pham tu nhién mai, chong béo phi va chéng viém khép
dang thap[29].

Hop chit 3a,24-dihydroxy-olean-12-en-28-oic acid (AGE1) 1a mot hop chat
triterpenoid acid lan dau tién duoc phan lap tir loai Salvia nicolsoniana[30], va ciing
da duogc tim thay o loai Tripterigium wilfordii[20]va Verbena officinalis[31]. Hoat

tinh sinh hoc cua hop chat nay con it dugc nghién ctru.

53



Chuwong 5. KET LUAN VA KIEN NGHI
5.1. KET LUAN

Bang cach két hop cac phuong phap sic ky va cac phuong phap phd hién dai,
sau hop chit da duoc phan 1ap tir phan doan chiét ethyl acetate ctia phan trén mat dat
loai Bién hoa s6ng hang (Asystasia gangetica), bao gdm 3a,24-dihydroxy-olean-12-
en-28-oic acid (AGEL), ursolic acid (AGEZ2), pomolic acid (AGE3), verbascoside
(AGE4), acid indol-3-carboxylic (AGE5) va lutein (AGE6). Pay la lan dau tién cac
hop chat AGE1, AGE2, AGE3, AGE5 va AGE6 dugc tim thdy ¢ loai Bién hoa
song hang (A. gangetica).

Két qua nghién ctru hoat tinh chong oxy hoa, hoat tinh ¢ ché enzyme a-
glucosidase va hoat tinh khang vi sinh vat kiém dinh ctia cac cao chiét n-hexane
(AGH), ethyl acetate (AGE) va nudc (AGW) cho thiy cao chiét AGE c6 hoat tinh
sinh hoc tot nhat. Cao chiét AGE thé hién hoat tinh chéng 0xi hoa vai gia tri ICso la
0,063 mg/ml va co6 hoat tinh khang vi sinh vat kiém dinh @rc ché 4/6 chung vi khuan
thir nghiém v6i MIC 1a 128 va 256 pg/ml va tic ché vi nam C. albicans vai MIC 1a
256 pg/mil.

5.2. KIEN NGHI

Tur viéc nghién curu vé thanh ph?m hoa hoc va khao sat hoat tinh sinh hoc cua
phan trén mit dat cua loai Bién hoa song hing, ching t6i kién nghi:

- Panh gia thém mot sb hoat tinh sinh hoc cua céac cao chiét nhu hoat tinh chéng

ung thu, ha m& mau...

- Panh gid mot sb hoat tinh sinh hoc cua cac chat phan lap tir cac cao chiét.
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