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LOI CAM POAN
T6i xin cam doan dé tai nghién ciru trong ludn van nay la cong trinh
cua toi thuc hién dudi sy huéng dan cia TS. Nguyén Phi Himg. Cdc 6 liéu
va két qua nghién ciru nay chua timg dwoc cong bé ¢ bdt cik mot nghién cuu
nao truoc day.
Néu cé bat kp sw sao chép nao tir cdc két qua cua nghién citu khdc hodc co
sai sot vé cdc s6 lieu nghién cvru, t6i xin hoan toan chiu trdch nhiém trudc

nha truong, trudc hoi do”‘ng, va trudc phat luat.

Vweg —

Bui Thi Thuec



LOI CAM ON

Luan van “Tim kiém céc chat co hoat tinh ha duong huyét tir loai Rau dé
(Aruncus dioicus) & Viét Nam.”” dugc thuc hién & Khoa Cong nghé sinh hoc -
Hoc vién Khoa hoc va cong nghé két hgp v6i Vién Hoa hoc cac Hop chét
thién nhién - Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

Loi dau tién, ti xin bay to long biét on siu sc nhat téi TS. Nguyén Phi
Hung — nguoi thiy dé ludn tan tinh huéng dan, giup d&, dong vién, tao diéu
kién thuan loi dé t6i hoc tap va nghién cliru xuyén sudt qua trinh thyc hién dé
tai luan van. Khong chi vé kién thuc chuyén mon bd ich ma con hoc tap duoc
thai do hoc tap, tdc phong nghién ctru khoa hoc nghiém tuc, ddy 1a diéu hét
strc quy gid vai toi trong qua trinh cong tac va hoc tap sau nay.

Toi xin glri 1061 cdm on t6i cac anh/chi dong nghiép tai Phong Phan tich
héa hoc, ciing nhu toan thé anh/chi tai Vién Hoa hoc cac Hop chét thién nhién
(INPC) — Vién Han lam Khoa hoc va Cong nghé Viét Nam, da nhiét tinh chi
bao, hudng dan, giap do va tao diéu kién thuén loi cho t6i trong sudt qua trinh
lam viéc, thuc hién ludn van tai Vién.

T6i cling chan thanh cam on téi Ban ldnh dao Hoc vién khoa hoc va
cong nghé, céac thay co trong Khoa Cong ngh¢ sinh hoc va Phong Pao tao cua
Hoc vién da nhiét tinh gitp d& t6i trong nhitng nadm thang hoc tip tai Hoc
vién va tao moi diéu kién thuan loi nhat dé t6i hoan thanh luan vin.

Sau cling, t6i xin bay to long biét on sdu sic dén gia dinh cling nhu ban be,
dac biét 1a bd me, nhiing nguoi da ludn quan tam, chia sé va dong vién, giup
d& toi trong sudt qua trinh hoc tap va hoan thanh luan vin nay.

To1 xin dugce gui 101 cam on chan thanh!

Hoc vién thuc hién

Vou—

Biii Thi Thue
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MO PAU

Viét Nam thude vung khi hau nhié¢t déi gi6 mua nong véi do am cao, cH
ngudn tai nguyén sinh quyén phong phu, dic biét co nhiéu loai thuc vat qui
hiém. Theo udc tinh tir 2022, ctia cuc thong tin khoa hoc va cong nghé qubc
gia, nudc ta c6 khoang 10.000 loai thuc vat bac cao c6 mach, 600 loai Nam,
800 loa1l Réu, trén 2000 loai Tao, téng s6 loai cay dugc st dung lam thude da
biét & nudc ta da 1én téi hon 5.000 lodi [1]. Ngudn duoc lidu Viét Nam c6
tiém ning va c6 gia tri cao trong phong va chita tri bénh. Cac cay thudc di va
dang dugc st dung dudi nhiéu hinh thtrc, don ddc hoic két hop tao nén nhiéu
bai thudc ¢ dang ton tai va phat trién manh mé.

Xu hudng tré vé véi thién nhién nham tim kiém cac ngudn nguyén liéu
tir tu nhién nhu 13 cdy thudc, dong vat lam thudce co cac hop chét ti nhién co
hoat tinh sinh hoc cao nham tan dung va phat trién cac loai thudc hiéu qua,
kinh té, an toan c6 chit lugng cao nham phuc vu cong déng va xa hoi ngay
cang duogc ca gidi khoa hoc trong nudce va quéc té quan tam. Dic biét cac thao
dugc lubn 1a dbi twong nghién ctru day tiém ning dé cac nha khoa hoc di sau
tim hiéu. V&i muc tiéu dinh huéng cho viée tmg dung dé tim ra cac loai dugc
chit méi dé chira tri nhiéu cin bénh dang thach thire gidi y hoc. Cac hop chét
ty nhién cua sinh vat, thuc vat thé hién nhiéu hoat tinh sinh hoc dic biét nhu
la: chéng viém, diét khuan, (e ché ndm, chdng ung thu, khang virus, diéu hoa
mién dich, chdng st rét, chdng oxy hoa, ... do d, nghién ctru cac thanh phan
héa hoc va hoat tinh sinh hoc cua thyc vat cO ¥ nghia khoa hoc va thuc té 16n
[2], [3].

Cay Rau dé hay con goi 1a C6é dudi chon [4], c6 tén khoa hoc 1a Aruncus
dioicus (Walter) Fernald, thudc chi Aruncus, phan ho Mo tran chau
(Spiraeoideae), ho Hoa hong (Rosaceae). Choi non cua loai thuc vat nay duoc
ghi nhén c6 cong dung diét khuan, cim mau, khang khuan ... va d6i khi duoc
str dung nhu thuc pham twong ty ming tay. Trén thé giéi co nhidu nghién ctru
vé loai Rau dé thudc chi Aruncus nhu 14 vé thanh phan héa hoc va hoat tinh
sinh hoc cta no. O Viét Nam, cay Rau dé dugc dung trong dan gian dé diéu
tri cac can bénh nhu chita dai vang, dai mu tring, dai duong, viém gan vang

da, cdm mao nhiét do cao, sot, viém gan hoang dan. Trong mot so0 nghién ctru
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moi ddy, mot s6 hop chit dugce phan lap tir cin chiét n-hexan cua cac phan
trén mat dat ctia cy Rau dé tai dao Ulleungdo (Han Qudc) c6 tac dung tc ché
mot s6 té bao ung thu va c6 hoat tinh chéng oxy hoa rét cao.

Cay Rau dé (Aruncus dioicus) tir trong y hoc ¢b truyén phuong Tay va
tai vung Pong Bic Han Quéc, Nhat Ban biét dén 13 mot duge liéu quy su
dung rat nhiéu trong cac bai thude dan gian dé diéu tri cac bénh viém nhiém,
s6t nong, dau bung, cAm méu trong sinh nd ... Cac nghién ciru vé ciy va qua
ctia N6 da dugc cac nha nghién ctru trén toan thé gidi quan tam nghién ciru tir
rat 1au, tuy nhién tai Viét Nam do diéu kién khi hau va tho nhudng nén viéc
tréng va khai thac, sir dung loai thuc vat nay van con han ché. Vi vay, cac
nghién ctru & Viét Nam vé cay Rau dé con han ché. Pic biét, cac cong trinh
khoa hoc di danh gia vé hoat tinh sinh hoc ciia cdy nay nhu kha ning ha
duong huyét, tdc dung tc ché enzyme PTP1B va a-Glucosidase, tuy nhién sb
luong con han ché va dic biét 1a chua tirng dugc thyc hién & Viét Nam.

Vi vy, t0i thuc hién dé tai: “Tim kiém cac chét c6 hoat tinh ha dudng
huyét tir loai Rau dé (Aruncus dioicus) ¢ Viét Nam.”” dé lam rd hon vé thanh
phan héa hoc va c6 dinh hudng nghién ctru siu hon tac dung sinh hoc cua loai
nay. Tir d0, c6 thé dua vao khai thac va str dung mét cach hop Iy ngudn duoc

ligu san co6 trong nudce de€ tao ra cac san pham mang lai gia tri kinh té cao.

e Muc tiéu dé tai
- Tim hiéu vé cay Rau dé, cac phuong phap xur Iy mau, chiét cao tong va
cac cao phan doan.
- Nghién ctru thanh phan hoa hoc: st dung cac ky thuat sic ky khac nhau
dé phan 1ap va xac dinh ciu triic hoa hoc ctia cac hop chat bang cac phuong
phap pho.
- Panh gia hoat tinh tc ché enzyme PTP1B va a-Glucosidase cia céc

hop chét sach da phan 1ap duoc.
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CHUONG 1: TONG QUAN
1.1. GIOI THIEU SO LUQC VE HQ ROSACEAE.

Ho Hoa hong (Rosaceae), thuéc nganh Magnoliophyta, 16p
Magnoliopsida, by Rosales voi khoang 2000 - 4000 loai trong d6 c6 90 - 120
chi [5]. Tai Viét Nam c6ng nhan 115 chi, 3000 loai. Hau hét cac loai thudc ho
Hoa hong déu 1a cay bui leo, 14 don hay 14 kép. Hoa déu, ludng tinh. Qua kép
hay qua hach don [6]. Hién nay, Rosaceae dugc chia lam 4 phan ho chinh la
Rosoideae, Spiraeoideae, Maloideae, Amygdaloideae [7], [8].

- Phan ho Rosoideae: gdm céc chi c6 qua nho, 1a dang qua tron cang hay
qua hach nho va thuong cd phan cui thit qua, cuéng mang céc 14 noan.

- Phan ho Spiraeoideae: gom cac chi voi qua khong co cli bao
gom Spiraea va Sorbaria [5].

- Phan ho Maloideae: gdm cac chi véi qua bao géom 5 |4 nodn, trong day
cui thit, bao quanh bang mé cudng kin [5].

- Phan ho Amygdaloideae: gom cac chi véi qua 1a qua hach don [5].

1.2. GIOI THIEU PHAN HQ SPIRAEOIDEAE.

Phén ho Spiracoideae (Mo tran chau) 1a mot phan ho twong ddi 16n thudc
ho Hoa hong (Rosaceae) [9]. Cay than bui, mot sd loai 1a than thao. Céc chi
Aruncus va Sorbaria thi c6 1a kép hinh giéng 16ng chim.

Chua c6 thong tin chinh xac vé ngudn gdc ctia phan ho Mo tran chau. C6
mot s loai duge xac dinh c6 ngudn goc & Trung Qudc va Nhat Ban. O Viét
Nam, hoa mo tran chau khong duoc trong phd bién do khi hau. Tuy nhién, &
nudc ngoai loai hoa nay lai dugc trong rat phd bién vi vé dep cta no.

1.3 GIOI THIEU VE CHI ARUNCUS.

Aruncus 1a chi ¢6 cay moc thanh cum, than thao 1au nam thuoc ho
Rosaceae trong nhom Thuyc vat hat kin [10]. C6 khoang 15 loai duoc biét dén
thudc chi Aruncus nhung chi c6 4 loai dugc chép nhén, trong d6 chi co
Aruncus dioicus (Rau dé) duoc coi 1a loai duy nhét thudc chi nay con 3 loai
con lai duoc biét dén nhu c6 su twong dong chi khac nhau tén goi.

- Aruncus dioicus (Rau d&) xuat hién ¢ cac vung c6 khi hau mat mé cua

chau Au, chau A va Bac My.

- Aruncus aethusifolius (Rau dé Han Qudéc) chi c6 ¢ Han Quéc [11].


https://vi.wikipedia.org/wiki/Spiraea
https://vi.wikipedia.org/wiki/Sorbaria
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- Aruncus gombalanus (Rau dé VVan Nam) xuat hién & ving ni phia tay
bac Van Nam va giap Tay Tang.
- Aruncus sylvester (Rau dé chau A) gdm céc loai phé bién & chau A.
1.4 GIOI THIEU VE CAY RAU DE - ARUNCUS DIOICUS.

Tén goi: Rau dé (con goi 1a co dudi chodn, rau quai nén), ¢o tén khoa hoc
Aruncus dioicus (Walter) Fernald, tén ddng nghia Aruncus gombalanus
(Hand.-Mazz.) Hand.-Mazz. [4], [12], Aruncus sylvestris Kostel, Aruncus
vulgaris Rafin, Spiraea aruncus L, Actaea dioica Walter, Aruncus asiaticus
Pojark [13], thudc chi Aruncus, phan ho Mo tran chau (Spiraeoideae), ho Hoa
hdéng (Rosaceae) [5]. Ban dau tén goi cua loai thuc vat nay duoc goi 1a
Linnaeus Spiraea. Theo goi y ciia Adanson nhitng cai tén da duoc thay doi
nhu hién nay [13]. Trong mét s6 van ban duge luu giir tir trude van st dung
C4C tén cii cta loai thuc vat ndy. Vi vay, c6 thé sir dung dong thoi tn Aruncus
dioicus (Walter) Fernald va cac tén dong nghia.

R N

Hinh 1.1: Hinh anh mét cay Rau dé truong thanh [11].

M0 ta: Rau dé co tap tinh moc thanh cum, c6 rang, 14 hinh bau duc. Cum
hoa rat 16n va phan cubi c6 mot cudng dai khoang 30 cm, vé cudi 1a nhiing
boéng hoa nhé mau tring [14]. Cay rau dé co6 thé trong vao mua xuin hoic
mua thu, tbc do sinh truéng vira phai [12]. Thoi ky ra hoa trong khoang tir
thang 6 dén thang 7. Cay truong thanh cé thé cao tdi 1,8 mét va c6 cac 14 kép
hinh kim tuyén c6 thé dai dén 50 cm [14].

Pic diém hinh thai hoc:

Ré: R& dugc phat trién tir than ré.
Than cay: Than ré 1a loai than gd, mau nau.
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L&: L4 dai, cubng 14 day va moc thanh cum tao lyc nang d& cac cum hoa [15].
Cum hoa: Cum hoa 16n va bong déu, cum ru thanh chum. Nhitng béng hoa
trang - kem, nho. Dai hoa don gian: c4c 14 dai nhon (dai 0,5 mm) trong khi cac
canh hoa hinh trimg va dai 1-2 mm.

Qua: Qua la nhitng qua nang nho hinh cau, cé ranh mé va khong co6 16ng.

5

Hinh 1.2: Qud va hoa cay Rau dé [15].

MBoi truong sdng va thu hai: M6i truong séng 1y tuong cua lodi thuc vat
nay la nhitng khu rimg c6 d6 4m cao, nhitng hém ndi 4m udt va trén hét 1a
nhimg ving dit da voi va nhimg khu vuc it ning. Chdi non cua cay ¢ thé an
dugc va dugc st dung twong ty mang ty. Pic biét 1a nhiing chdi non mua
xuan c6 rat nhiéu tac dung nhu chdng oxy hoa, giam m& mau va hd trg giam
luong dudng trong mau ddi voi bénh nhan tiéu duong type II. Vao mua hé,
ciy tao ra cac chét c6 doc tinh nhu Glycoside Cyanogenic nén khong thé in
dugc nira [16].

Tinh vi va cong nang: Rau dé co dac tinh khai vi, lam se va dac biét 1a
thudc bd. Theo y hoc dan gian, n6 duoc st dung dé ha sét, thudc bo, long
dom va lam se [16]. Trong thyc té, tir thoi c6 dai, ré ctia nd da dugc nghién
nho thanh bot, va sau d6 duoc st dung dé chira tri cho vét chich ong bap cay.
N6 ciing da dugc sir dung dé cam méu sau khi sinh con va dic biét 1a diéu tri
dau da day va tiéu chay [14]. Ngoai ra, loai thao dugc nay ciing c6 gia tri diéu
tri trong viéc diéu tri c4c bénh thiéu méau cuc bo, thoai hda ndo, ciing nhu
chtmg nhiém doc va chéng viém. Cay nay sé hitu nhiéu tic dung nhu chéng
oxy hoa, tac dung chdng tiéu duong, va chong AIDS. Mam kho cua loai cay
nay dugc ding lam thuc pham va cac bo phan trén khong dé diéu tri giai doc
va viém amidan [16]. Chung con duogc phét hién c6 tac dung chdng ting sinh
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trén ba dong té bao ung thu bao gdm: té bao ung thu va & ngudi, té bao ung
thu biéu mo ¢ tir cung, té bao bach ciu nguyén bao nudi & ngudi.
1.5 TINH HINH NGHIEN CUU QUOC TE VE RAU DE.

Trén thé gidi da co rat nhidu nghién ciru vé cac tac dung ciia cac hop

chat ¢ trong cdy Rau dé, trong d6 co thé ké dén mot sb tac dung dang ké
nhu: chdng viém, khang khuan, chdng dai thao duong, chéng oxy hoa, phong
va chéng mot s loai té bao ung thu & ngudi,...Trong cdy Rau dé Aruncus
dioicus (Walter) Fernald, dic biét 1a trong cac bo phan trén khong (chdi non,
14, mam, cum hoa,...) chira rdt nhiéu hop chét thién nhién quan trong, trong
d6 cac thanh phan chinh 1am nén nhiing tac dung ay c6 thé ké dén nhu céc
alkaloid, nhiéu loai flavonoid bao gom quercetin va dan xuat kaempferol va
cac dan xuat axit caffeic, cac hop chat cyanogenic, monoterpenoids, taninin,
phenol, céc dan xuit cua axit phenolic, ddc biét la cac dan xudt axit
hydroxycinnamic, cac hop chat wa béo bao gdm steroid, axit béo va ruou,..
1.5.1. Hoat tinh chdng oxy héa.
Niam 1986, M. I. Kulesh va cs di tim kiém cac hop chat chong oxy hoa moi
trong dai dién cac loai hoa & Vién Pong Nga. Phan ré tuoi va vo ngoai cia
lodi Aruncus dioicus dugc chiét xuit v6i ethanol. Sau do, dich chiét duge
chiét phan bd véi cac dung moi 1an luot 1a: n-hexan, Etyl axetat va Butanol dé
tach 1dy cac phan doan khac nhau. Bén hop chit d3 dugc phéan 1ap tir dich
chiét etyl axetat cta ré cdy Rau dé bang phuong phap sic ky cot: p-loumaric
(1), ferulic acid (2), caffeic acid (3), caffeoyl 8-D-glucopyranoside (4) [17].

CH,
| o |
7 "OH X" "OH
OH
HO HO
1 2 H‘ OH
o}
o
HO | OH N7 H
HO 5
3 HO "OH 4
OH

Hinh 1.3: Bon hop chdt dwoc phan ldp tir dich chiét EtOAC ciia ré cdy [17].
Niam 2012, loai Rau dé dugc sir dung nhu mdt vi thudce trong viéc chim
soc da, giai doc, cAm mau va giam viém amidan. Dé phan 1ap cac hop chit c6
hoat tinh sinh hoc tir dich chiét ethyl axetat (EtOAc), nhom nghién ctru tai
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Han Qudc sir dung phuong phép sic ky 16ng hiéu ning cao voi dau do DAD.
Mat khac, khao sat tac dung cua dich chiét EtOAc Ién qua trinh 1ao héa té bao
do tia cuc tim (UV) gdy ra bang cach sir dung nguyén bao soi da ngudi CCD-
986sk. Trude khi xur 1y bang dich chiét, cac t& bao da duoc tiép xuc véi tia
cuc tim loai B trong 1 phat. Mot thtr nghiém kha thi da duoc thiét 1ap dé danh
gia doc tinh té bao cua Aruncus dioicus ¢ nong d6 5, 10 hodc 50 pg/ml thong
qua tin hiéu ctia ho enzyme MMP (MMP1, 2, 3), cac protein p-p38, c-fos vé
viéc pha hily cac mo, collagen va trc ché hinh thanh collagen méi do tiép xuc
truc tiép véi tia UV. Biéu hién protein dugc xac nhan qua nhud¢m huynh
quang in vivo trén té bao CCD-968sk sau khi tiép xtic voi tia UV-B, sau d6
duogc xur 1y boi chiét xuat EtOAc. Két qua cho thiy tac dung tc ché biéu hién
cua ho enzyme MMP, lam giam l3o hoa da do tia UV-B gay ra, ing dung
tiém nang trong y hoc [18].

Trong nam 2017, nhém tac gia dai hoc Inha [19] da nghién clru tac dung
ctia chiét xuit etanol 75% tir chdi non cua loai Nho kiwi va Rau dé (200
mg/kg) d6i voi qua trinh oxy hoa lipid trong nhii twong dau dau nanh trong
nudc (4:6, w/w) chira sit (5 mg/kg) trong diéu kién tdi & 25°C. Nghién ctru d3
xac dinh ham lugng oxy va hydroperoxide trong khoang khéng con lai cua
binh dung miu, va danh gia ham luong polyphenol, carotenoid va chit diép
luc bang do quang phd. So véi nhil twong ddi ching khong chura chiét xuét,
nhil twong c6 bd sung chiét xuat Nho kiwi va Rau dé c6 ham luong oxy cao
hon va ham lugng hydroperoxide thap hon (p<0,05) trong khoang khong cua
binh, do su phan huy cua polyphenol, carotenoids va di¢p luc c6 vai tro nhu
chat chdng oxy héa. Hoat tinh chéng oxy hoa ctia chiét xuat Nho kiwi va Rau
dé trong qua trinh oxy hoa lipid ctiia nhii tuong twong duong véi hoat tinh cua
dibutylhydroxytoluene — chat chéng oxy héa phu gia thuc pham & nong do
200 mg/kg.

Nam 2020, cac nha khoa hoc Han Quéc [20] d3 nghién ctru con duong
chéng tao md trong céc té bao m& 3T3-L1, hoat tinh chéng oxy hoa va dinh
luong phenolic bang cach str dung sic ky 1ong hiéu ning cao cua phan chdi
non loai Rau dé. Két qua cho thay dich chiét loai Rau dé lam giam su biét hoa
té bao m& (0,72 lan), néng do tryglyceride (0,5 1an), ham luong cholesterol
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tong (0,77 lan so véi d6i chimg duong). Thém vao d6, dich chiét c6 ham
luong phenol va flavonoid tong s cao hon, khir gbc ty do DPPH va ABTS+.
Hon nira, trong dich chiét Rau dé co chtra: chlorogenic acid (7.04 mg/kg),
caffeic acid (3) (20,14 mg/kg), ferulic acid (2) (1,74 mg/kg), veratric acid
(29,31 mg/kg), cinnamic acid (4,70 mg/kg), va quercetin (4,18 mg/kg).
Nhitng hop chat phenol nay, dic biét 1a querecin dong vai trd quan trong
trong viéc kiém soat té bao mé md. Trong twong lai cao chiét tir loai cao chiét
c6 tiém nang duogc phat trién nhu mot ché pham co tac dung chong oxy hod va
béo phi.

1.5.2. Hoat tinh gy djc té bao.

Nam 2011, Woo va cs. da xac dinh cac hop chét c6 hoat tinh sinh hoc
trong loai cay nay. Mau dugc chiét xuit bang EtOH thu cao tong, sau d6 chiét
phan doan 1an luot véi n-hexan, CH,Cl, va EtOAc , n-BuOH va H,0. Cao
tong EtOH va cac phan doan duogc kiém tra vé hoat tinh chéng oxy hoa. Két
qua trong cac mau thir nghiém, cac mau phan doan CH,Cl, va EtOAc cé gia
tri tiém ning cao. T phan doan CH,Cl, va EtOAC nhom nghién ctru di phan
1ap va tach chiét duoc 12 hop chat tir phan trén mit dat loai Aruncus dioicus.
Trong d6, di xac dinh duoc cdu trac hod hoc ciia 5 hop chat monoterpennoids
mai: aruncin A (5), aruncin B (6), aruncide A (7), aruncide B (8), aruncide C
(9) va 7 hop chat khac bang sac ky cot RP-C18, két hop silicagel bao gom:
prunasin (10), 1-feruloyl- p-D-glucose (11), 1-p-coumaroyl- p-D-glucose
(12), kaempferol 3-O- p-D-glucoside (13), quercetin-3-O- p-D -
glucopyranoside (14), kaempferol 3-O- 4-D -(6-E-p-coumarylglucoside) (15),
2-hydroxy-3-phenylpropanoic acid (16).

Mudi hai hop chéat da dugc danh gia hoat tinh gay doc té bao trén dong
té bao Jurkat T. Hau hét cac hop chat nay déu thé hién hoat tinh gy doc té
bao manh, hop chat 6 thé hién hoat tinh manh nhat véi gia tri 1Cs 17,15
Hg/mL ngodi ra hop chat 11 va 14 thé hién hoat tinh chéng oxy hoa véi tac
dung tic ché ICsq 12 46,3 pM va 11,71 uM [21].



Hinh 1.4: Cac hop chdt dwoc phan Idp tir phan doan CH,Cl,va EtOAC ciia
cay Rau dé [21].

Niam 2013, Woo va cs di nghién ctru va phan lap duoc cau trac muoi
hop chat monoterpenoids tir cdy Rau dé: acid palmitic (17), 10-nonacosanol
(18), pentacosan-1-ol (19), phytol (20), s-sitosterol (21), p-sitosterol-3-O-4-D-
glucopyranoside (22), 2,4-dihydroxycinnamic acid (23), hyperoside (24),
uridine (25) va adenosine (26). C4c hop chat (17-26) da duoc thir nghiém doc
tinh trén cac dong té bao Jurkat T, HeLa, MCF- 7 va HL-60 [22].

Véi dong té bao Jurkat T, hop chat (23) va (26) cho thay gia tri ICs lan
lugt 1a 78,84 va 75,76 pg / mL. Dong té bao HeLa, cac hop chat (17), (21),
(22), (24) va (26) c6 gia tri 1Cso 1an luot 1a 37,38; 48,61; 31,83; 44,45 va
54,51 pg/mL. Dong té bao MCF-7, hop chit (17) thé hién hoat tinh wrc ché véi
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gia tri ICs 12 88,81 pg/mL. Cac hop chét (17), (20), (21) va (22) biéu hién
hoat tinh trc ché véi gia tri ICso 1an luot 14 61,97; 88,26; 52,68 va 8,13 ug/mL
d6i véi dong té bao HL-60. Ngoai ra, hop chét (23) va (24) thé hién hoat tinh
chdng oxy héa véi gia tri ICs 1an luot 1a 16,30 va 12,42 ug/mL. Didu nay cho
thay hop chat (23) va (24) c6 hoat tinh chéng oxy hoa twong d6i manh [22].

0 OH

MOH /\(CH)2)7\(C/\ /\((}@OH

H2)7
17 18 19

)\/\/k/\/k/\/k/\ " >
~ OH

20 7

0
° NH N
(L L (L o
f @ How How
- OH OH OH OH
2 2 2%
Hinh 1.5: Cac hop chdt phan Idp tir phin doan n-hexan va EtOAc Rau dé
[22].
Tiép nbi cac thanh cdng, nam 2014, Woo va cs. di phan 1ap sau hop chat
tr phan cao chiét n-BuOH, bao gdm: sambunigrin (27), prunasin (10),
aruncide A (7), aruncide C (9), 1-O-caffeoyl-s-D-glucopyranose (28), va
caffeic acid (3). Cau triic héa hoc clia ching di dwoc xac nhan bang cac
phuong phap phd, két hop so sanh véi céac tai liéu tham khao. Trong dé hop
chat (27) va (28) duoc xac nhan lan dau tién dugc phan lap tir loai nay. Sau
hop chét ndy duoc thir nghiém tac dung gay doc té bao cua chung d6i voi cac
dong té bao ung thu vii (MCF-7), HL-60 va Hela, ciing nhu kha ning khu
gbc tu do DPPH cua ching. Két qua chi ra hop chat (9) c6 tac dung e ché
manh nhét d6i véi dong té bao HeLa véi gia tri ICso 12 5,38 + 0,92 pM. Céc
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hop chat con lai cho thy gia tri ICsy nam trong khoang 26,82 UM dén 69,52
UM. Hop chit (28) c6 gid tri ICs tot nhét trong viée trc ché su ting sinh té bao
HL-60 véi gid tri 1a 2,25 uM. Va cac hop chét khac cho thay su tic ché dang
ké véi gia tri ICs, nam trong khoang tir 6,10 dén 11,27 uM. Hop chat (28) ciing
cho thiy tac dung gy doc té bao manh nhét ddi véi dong té bao MCF-7 (ICs
4,32 + 0,15 pM). Céc hop chat khac cho thay surtrc ché dang ké véi gid trj ICqg
nam trong khoang tir 12,93 dén 61,5 UM. Ca hop chét (28) va (3) da duoc
chtng minh ¢ hoat tinh chéng oxy héa manh véi gi tri tc ché ICs, 12 6,87 +
0,03 va 4,33 £ 0,22 uM [23].

OH OH
NS o A _oH HO OH
oM
oH HOD)\/‘\O o\ OH
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Hinh 1.6: Cac hop chdt dwoc phdn ldp tir phdn doan n-BuOH ciia Rau dé
[23]

Trong cong bd nim 2016 cta nha khoa hoc ngudi Y Granica [24] cing
cs vé thanh phén hoa hoc va hoat tinh sinh hoc tur phﬁn chdi non cua loai Rau
dé. Bang phuong phap tach chiét, chiét phan doan cac dung méi theo hé phan
cuc tang dan, d3 thu dugc céac cao chiét phan doan:21,7 g cao Chloroform,
40,0 g cao Etyl acetat va 45,1 g cao n-butanol. St dung cac phuong phap
phan 1ap nhu chay sac ky cot, sac ky 1ong hiéu ning cao da phan 1ap dugc 8
hop chat monoterpenoid, 2 hop chét da biét (5, 7) va 6 hop chit méi (29-34):
Aruncin C (29), Aruncin D (30), Aruncin E (31), Aruncin A (5),
Cimicifugolide A (32), Aruncide D (33), Aruncide A (7), Aruncide E (34).
Cau trac héa hoc duoc xac dinh bang phuong phap phén tich pho khdi luong,
phé cong hudng tir hat phan *H-NMR va *C-NMR va phuong phéap hoa hoc.



Hinh 1.7: M6t s6 hop chdt dwoc phdn Idp tir phan chéi non cdy Rdau dé [24].

Nhom nghién ctru d3 thir nghiém danh gia hoat tinh chéng ting sinh va
trc ché té bao ung thu cua 8 chét phan 1ap duoc. Hau hét cac hop chit déu thé
hién kha ning gy doc d6i v4i dong té bao LNCaP (tuyén tién liét), voi nong
d6 thir nghiém 50 pM. Hop chét (30) va (32) thé hién hoat tinh trc ché ting
sinh dang ké, tuy nhién gia tri ¢c ché thip so véi ddi duong st dung la
Bicalutaminde [24].

Vao nim 2017, tac gia Park va cs di tién hanh mot nghién ctru danh gia
tac dung cua cdy Rau dé ddi v6i kha nang gay doc té bao trong dong than
kinh, ciing nhu hoat tinh chdng oxy hoa va bao vé than kinh chéng lai stress
oxy hoa do glucose giy ra. Bang phuong phap chiét tich phan doan véi dung
moi ethyl acetate (EA), két qua cho thiy mau EFDA (ethyl acetate fraction of
Aruncus dioicus) c6 chtra ham luong phenolic va flavonoid tong sé cao nhat.
Pong thoi, bang phuong phép sic ky 1ong hiéu ning cao (HPLC), caffeic acid
(3) da dugc xac dinh 1a thanh phan chinh c6 trong mau EFDA. Qua thir
nghiém st dung 2,2-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) va tac
dung uc ché malondialdehyde, da xac nhan duogc hoat tinh chéng oxy hoda
vuot troi cia EFDA. Hon nita, EFDA 13 mdt mau c6 tac dung trc ché hiéu qua
d6i voi enzyme a-glucosidase va acetylcholinesterase [25].

1.5.3. Hoat tinh chong viém.

Vao niam 2014, Qin Zhan va Hye-Young Kim da nghién ciu vé kha
ning bao vé DNA va hoat dong chéng viém cia cac phan doan dung moi tir
loai Rau dé bang phuong phap chiét nudc tir cac phan trén mit dat cua cy.
Dbi v6i kha nang bao vé DNA khoi ton thuong, dich chiét nude cho thiy kha
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nang bao vé manh mé nhét & né)ng do 1 mg/ml. Ddi vé6i hoat tinh chéng viém,
phan dich chiét dichloromethane (CH,Cl,) d3 thé hién kha ning @c ché su san
sinh nitric oxit (NO) manh nhat, trong khoang tir 61% dén 19% véi ndng do
tir 10-40 pg/ml. Tir két qua nghién ctru, ta thay rang Rau dé co kha ning bao
vé DNA khoi tén thuong va hoat dong chdng viém dang ké. Va 1a mot ngudn
duoc liéu quan trong trong viéc bao vé DNA va chong viém [26].

1.5.4. Nghién ctru ngiin ngira thoai héa than kinh.

Nam 2009, cac nha khoa hoc thudc Pai hoc Innsbruck da nghién ciru,
phan 1ap va xac dinh cac chat trc ché AchE mdi tir cic bd phan khac nhau cua
cay Rau dé. Phuong phap sic ky cot sephadex-LH20, phuong phap HPLC va
phép do pho LC-MS va pho tir NMR 1D-2D.
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Hinh 1.8: M¢t s6 hop chdt dwoc phdn ldp tir hoa cdy Rdau dé [27].

Két qua ctia nghién ctru cho thay tir hoa clia cdy rau dé da dugc xac dinh
tong cong tam chat (rc ché AchE md&i gom co: aruncolactonoside (35);
isoaruncolactonoside (36); 3,4-dicaffeoyl-a-D-glucopyranoside (37); 3,4-
dicaffeoyl-g-D-glucopyranoside (38); quercetin-3-0O-4-D-
galactopyranoside(hyperin) (39); quercetin-3-0O-4-D-glucopyranoside
(isoquercitrin) (40);  4°-O-methylquercetin-3-O-4-D-galactopyranoside
(tamarixetin-3-O-f-D-galactoside)  (41);  3’-O-methylquercetin-3-O-4-D-
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glucopyranoside (isorhamnetin-3-O-4-D-glucopyranoside) (42). Trong do,
hdn hop ddng phan cua glucoside acid caffeic cho thay hoat tinh trc ché AchE
cao nhét véi gia tri IC50 12 67,8 pM (CI195: 50,8 — 90,2 uM) [27].

Theo nghién ctru cta Pai hoc Qubc gia Andong vao nim 2014, nhu cau
vé phan trén khong ctia loai Rau dé da ting nhanh do huong thom doc ddo va
hoat tinh sinh hoc ctia n6. Nhim danh gia tac dung cAm méu va thac day luu
thong méu, cac nha khoa hoc di thu thip mau cdy va tién hanh chiét xuét
bang dung méi hitu co khac nhau tir phan trén mat dat caa cdy. Két qua cho
thay chiét xuat EtOH tir AD lam ting thoi gian dong mau, thoi gian
prothrombin va thoi gian aPTT 1én tir 1,4 dén 2,3 lan ¢ nong do 5 mg/ml.
Phan doan EtOAC cho thay hiéu qua tc ché manh mé chéng lai cac yéu tb
dong mau. Phan butanol thiic ddy manh qua trinh dong mau. Trong thir
nghiém chdng két tap tiéu cau, hoat tinh ctia chiét xuat EtOH tuong duong
v6i aspirin, va phan butanol cho thay hoat tinh @rc ché tong hop cao gip doi so
v6i aspirin. D61 v6i hoat tinh tan huyét, chiét xuat EtOH va cac phan doan
hoat tinh trén c6 hiéu qua khong dang ké ddi véi té bao hong cau & nong do
0,5 mg/ml [28].

Vao nam 2019 tac gia Park da nghién ctru danh gia kha nang sir dung
phan doan etyl axetat tir Rau dé (Aruncus dioicus - AD) trong viéc tng pho
v6i hoi chimg chuyén hoa boi ché do an nhiéu chat béo (HFD). Két qua AD
c6 kha nang ngan chan sy tich tu lipid va cai thién tinh trang khang insulin
(IR) do yéu t6 hoai tir khéi u alpha (TNF-a) gy ra trong céc thi nghiém trén
té bao 3T3-L1. Dich chiét ciing c6 tic dong dang ké trong viéc giam can va
cai thi¢n kha ndng dung nap glucose bi suy giam & chuot bi béo phi. Ngoai ra,
nghién ctru chi ra rang AD c¢6 tac dung cai thién chimg réi loan nhan thirc do
béo phi thong qua cac bai kiém tra nhan thac. Tac dung cua dich chiét phan
doan Etyacetat thong qua cam bién hong ngoai da dugc xac nhan bang phan
tich huyét thanh va vét ran da trong cac md ngoai bién. AD ciing da co tac
dung cai thién tinh trang mat can bang oxy hoa, suy giam hé cholinergic va
rdi loan chirc ning cta ty thé, nhitng biéu hién lién quan dén thoai hoa than

kinh. Tir nghién cru nay ta thdy tiém nang trong viéc s dung AD dé ngin
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ngira thoai hoa than kinh bang cach cai thién bién chimg chuyén hoa do ché
d6 an nhiéu cht béo gay ra [29].

Mot két qua nghién ctru méi duoc tac gia Li va ¢s cong bd vao thang 1
nam 2023. Bang cach st dung phuong phap HRESIMS, pho NMR 1D va 2D,
va pho hong ngoai (IR), di phan 1ap va xac dinh hai este caffeoyl méi 1a; 5-O-
(E)-caffeoyl-p-D-fructopyranose (43) va 6-O-(E)-caffeoyl-D-glucitol (44) va
3,4-di-O-(E)-caffeoyl-p-D-glucopyranose (45) tir ré cuia Aruncus dioicus [30].

Hinh 1.9: M¢t s6 hop chdt dwoc phan lap tiv cdy Rau dé [30].

Cac hop chat trén d3 cai thién tinh trang rdi loan van dong & phdi ca
ngua van do MPTP gay ra. MPTP 13 mot tetrahydropyridin, tién than ctia chét
ddc than kinh MPP, gay ra cac triéu chirng vinh vién ctia bénh Parkinson
bang cach pha huy cac té bao than kinh dopaminergic trong nio [30].

1.5.5. Hoat tinh ha dwong huyét.

Nam 2008, tac gia Mi-Hee W00 va ¢s da tién hanh nghién ctu danh gia
tac dong cua chat chiét xuat tir loai rau dé (AD) d6i voi céc triéu ching cta
tiéu duong gay ra bdi streptozotocin va stress oxy hoa & chudt. Két qua cho
thdy nhoém duoc diéu tri bang AD (nhom SA va SB) so v6i nhom tiéu duong
(nhém DM) c6 su cai thién dang ké vé tridu chimg. Trong nhém SA va SB,
cac triéu chung cia tiéu dudng nhu giam can, ting luong thic an va nudc
ubng, kich thudc gan va than déu duoc cai thién. Nong do glucose trong mau
va fructosamine huyét thanh giam 1an luot tir 17,9% dén 27,2% va tir 25,6%
dén 32,6%. Céac hoat dong cua alanine aminotransferase, aspartate
aminotransferase va tryglycerit, cholesterol toan phan va LDL-cholesterol
trong huyét thanh giam lan lugt tir 25,6% dén 30,3%, 42,37% dén 55,51%,
26,85% dén 30,44% va 37,29% dén 39,11%. Muac d6 HDL-cholesterol ting tir
37,29% dén 39,11% va muac dod glutathione tang 1én, déng tho1 hoat dong cua
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cac hop chit chéng oxy hoa nhu superoxide dismutase va glutathione S-
transferase ting lan lugt tir 56,84% dén 94,90% va tir 57,14% dén 68,92%.
Piéu nay cho thdy rang AD c6 tac dung lam giam nong d6 dudng trong mau
va giup giam hodc ngin ngira t6n thuong md do bénh tiéu duong, dong thoi
trc ché hé thong tao ra cac loai hop chat chong oxy hoa cing véi su ting
cuong qua trinh loai bé ROS [31].

Niam 2014, Ahn va dong nghiép di nghién ctru dich chiét Ethanol tir
phan chdi non cua cdy Rau dé boi qua trinh bu nude (ngdm, dun sbi 30 phit
va ngam lai trong nuéc) va dun tiép theo & 180°C c6/khong cé tinh dau tia t6
dé xac dinh hoat tinh tc ché ctia né ddi voi enzym lipase tuyén tuy va o-
glucosidase, nham danh gia kha niang chong dai thao duong va chéng béo phi.
Cac nha khoa hoc dé theo ddi ham lugng polyphenol va flavonoid bang phép
do quang phd. Két qua cho thiy viéc bu nuéc va dun sbi phan chdi non da
lam giam hoat tinh tc ché cua a-glucosidase va lipase tuyén tuy, ciing nhu
ham lugng polyphenol va flavonoid. Thoi gian ngdm khong c6 anh hudng
dang ké. Viéc dun sbi trong 30 phut dugc xac dinh 13 yéu té quan trong nhat
trong viéc giam cac hoat dong chong bénh tiéu dudng va chong béo phi, cling
nhu ham luong chat chdng oxy hoa. B6 sung dau tia to da cai thién hoat dong
trc ché cua a-glucosidase, thong qua bd sung polyphenol. Tir d0, ta co thé
thdy rang phan chdi non ciia cdy Rau dé c6 kha ning giam nguy co méic bénh
tiéu duong va béo phi mot cach dang ké, dong thoi tinh dau tia to c6 thé ting
thém hoat tinh sinh hoc cua loai nay [32].

Vao nam 2016, cac nha khoa hoc tai Pai hoc Daegu da Iua chon ph?m 1é
ciia cdy Rau dé (Aruncus dioicus) va ap dung phuong phap chiét 80%
Methanol va cc phan hoa tan trong dung méi hitu co. Hoat dong chdng oxy
hoa tir dich chiét va cac phan hoa tan trong dung méi hitu co dugc danh gia
thong qua kha ning loai bé goc ty do DPPH+ va ABTS+. Bang thir nghiém
trc ché enzyme a-glucosidase tir chiét xudt r& va cac phan hoa tan trong dung
moi hiru co, cdc nha khoa hoc da nhan ra tac dung chéng bénh tiéu duong.
Toéng ham lugng phenolic ciia san phdm dugc xac dinh bang phuong phap
quang pho UV-VIS. Tt ca cic mau thir nghiém déu cho thay dic tinh loai bo

géc tw do va tc ché a-glucosidase phu thudc vao liéu lugng. Pac biét, phén
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hoa tan trong ethyl-acetate (EtOAc) tir ré ctia loai Rau dé di c6 tac dung trc
ché a-glucosidase va loai bo gbe tu do 16n hon so véi cac phan hoa tan trong
dung moi khéac. Tir nhimg két qua nay, c6 thé danh gia rang loai Rau dé duoc
coi 1a ngudn duoc lidu tiém nang véi hoat tinh sinh hoc chéng oxy hoa va
chéng bénh tiéu duong [33].

1.5.6. Nghién ctru khac.

Va0 nam 2016, Fusani va déng nghiép da nghién ctru va str dung phuong
phap sic ky toan dién dé dinh luong va xac dinh cac hop chat hod hoc ¢
trong chdi non ctia Rau dé. Két qua 12 nhom di phat hién: Trong phan choi
non, chu yéu chtra polyphenol cung véi hop chat cyanogen prunasin & tat ca
cac giai doan sinh truong. Pong thoi, dd phat hién dugc 24 hop chéat khac
nhau, c6 5 dan xuit ban tong hop tir Caffeic acid (3), 2 hop chat
Dicaffeoylglucose isomer | (53) va Dicaffeoylglucose isomer Il (54) dugc coi
la din xudt coa 4-O-Caffeoylglucose (47). Hop chat Quercetin O-
mallonylhexoside (55) dugc coi 1a din xuét cua quercetin glycoside. Hop chat
Kaempferol O-mallonylhexoside (61) duoc coi 1a dan xuat ctia kaempferol.

Dan xuat caffeoylglucose da dugc cong nhan 1a hop chat chinh trong mau
chdi non caa Aruncus dioicus [34].

OH

OH
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oH OH
OH o, OH

Hinh 1.10: CAc hop chdt dwoc phdn ldp tu’phdn doan n-BUOH cua Rau dé
[34].

Niam 2019, tac gia Kim va dong nghiép [35] da tién hanh nghién ciru vé
anh hudng cta viéc chan nudc vao phan chdi non ciia loai Rau dé. Cac hop
chat phenolic nhu shanzhiside methyl ester, isoquercetin, quercetin 3-O-
rhamnoside, kaempferol 3-O-glucoside va sergeolide da duoc nghién ctu dé
xem tac dong cua chiing dudi cac nhiét do khac nhau. Két qua viéc chan nudc
& nhiét d6 cao 98°C trong thoi gian ngan 30 gidy c6 thé dong vai trd quan
trong trong viéc ting cudng hodc duy tri chat lugng dinh dudng ctia phan choi
non, dong thoi giam hoat dong cua cac enzyme oxy hoa va vi sinh vat.

Nam 2023, Lee Ye Bin va Hong Sun Yook da nghién ctru dac tinh hoa
Iy va hoat dong khang khuan cua san pham 1én men ctia chiét xuat Aruncus
dioicus bang cach sir dung cac vi sinh vat Bacillus subtilis, Saccharomyces
cerevisiae (SC), Lacticaseibacillus casei, Levilactobacillus brevis, va
Lactiplantibacillus plantarum. Ham luong Polyphenol tong s6 cua san phim
lén men Aruncus dioicus cao nhit trong san phim 1én men SC la
(106,30+0,58 GAE mg/g) va ham luong flavonoid ciing cao hon dang ké
trong SC voéi gié tri (49,23+0,78 CE mg/g). Do d6, san pham Aruncus dioicus
da 1én men dugc mong do1 co thé st dung lam nguyén li¢u ty nhién cho thuc
pham chtrc ning trong twong lai [36].
1.6. TINH HINH NGHIEN CUU TRONG NUOC VE RAU DE:

Cay Rau dé duogc biét dén 1a mot dugc liéu quy sir dung trong cac bai
thudc dan gian dé diéu tri cac bénh viém nhiém, sbt néng, dau bung va cam
mau trong sinh nd. B phéan cay va qua cta loai nay da dugc cac nha khoa hoc

trén thé gidi nghién ctru tir kha 1au, tuy nhién tai Viét Nam do diéu kién khi
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hau va thd nhudng nén vi¢c tré)ng va khai thac, sir dung loai thuc vat nay van
con han ché. Do vay, cac nghién clru vé loai thue vat nay con rat khiém ton.
1.7. TONG QUAN VE ENZYME ALPHA-GLUCOSIDASE VA
ENZYME PTP 1B.

1.7.1. Tim hiéu vé bénh tié¢u duong.

- Bénh tiéu duong 1a mot bénh mén tinh xay ra khi tuyén tuy khong san
xuét du insulin hodc khi co thé khong thé sir dung hiéu qua luong insulin ma
né san xuét. Insulin 12 mot loai hormone diéu hoa lugng duong trong mau.
Tang duong huyét, con goi 13 ting duong huyét hoic ting duong huyét, 1 hau
qua phd bién ctia bénh tiéu duong khong kiém soat duoc va theo thoi gian dan
dén ton thuong nghiém trong cho nhiéu hé théng cua co thé, dic biét 1a day
than kinh va mach mau [37].

- Tinh hinh trén Thé giéi:

Nam 2014, c6 8,5% ngudi truong thanh tir 18 tudi tré 1én méc bénh tiéu
duong. Nam 2019, bénh tiéu duong 14 nguyén nhan truc tiép gy ra 1,5 triéu
ca tir vong va 48% tong sb ca tir vong do bénh tiéu duong xay ra trude 70
tudi. 460.000 ca tir vong do bénh than khac 1a do bénh tiéu dudng va luong
duong huyét ting cao gy ra khoang 20% sb ca tir vong do tim mach [37].
Tir ndm 2000 dén nam 2019, ty 1& tir vong chuan hoa theo do tudi do bénh
tiéu duong da tang 3%. O cac nudc ¢ thu nhap trung binh thap, ty 18 tr vong
do bénh tiéu dudng tang 13% [37].
Theo Lién doan dai thdo duong Thé gidi cong bd, vao nim 2021 sb ca mac
bénh tiéu duong 1a 537 tri¢u ca. Du kién vao nam 2030 téng sb6 ca mic bénh
s€ tang 1én 634 tri¢u ca va 783 tri¢u ca vao nam 2045 [38].

- Tinh hinh tai Viét Nam:
Niam 2021, s6 ca mic tiéu duong tai Viét Nam udc tinh khoang gan 5 triéu
nguoi. Trong do, s6 ca dugc chan doan chi khoang 35% va s6 ca dang dugc
diéu tri tai cac co s& y té chiém 23,3%. Theo du bdo, sb ca mic tai Viét Nam
s& tiép tuc ting 1én trong nhitg nam tiép theo [39].

- Triéu chung:
Céc triéu chung cia bénh tiéu dudng c6 thé xay ra dot ngot. O bénh tiéu

duong loai 2, céac tri€u ching c6 thé nhe va c6 thé mat nhi€éu nam méi dugce
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phat hién. Cac triéu chtng cta bénh tiéu duong bao gébm: cam thiy rat khat,
can di tiéu thudng xuyén hon binh thuong, md mat, cam thidy mét, giam can
ngoai y mudn. Theo thoi gian, bénh tiéu dudng co thé 1am ton thuong cac
mach mdu ¢ tim, mét, than va day than kinh. Nhimg ngudi mic bénh tiéu
duong c6 nguy co méc cac van dé sirc khoe cao hon bao gdm dau tim, dot quy
va suy than. Bénh tiéu duong c6 thé gdy méat thi lyc vinh vién do lam ton
thuong cac mach mau trong mét. Nhiéu ngudi méc bénh tiéu dudng gip van
dé ¢ ban chan do ton thuong than kinh va luu luong mau kém. Piéu nay co
thé gy loét ban chan va co thé dan dén cat cut chi [38].

- Bénh tiéu duong loai 1: dac trung bdi tinh trang san xuét insulin bi
thiéu hut va can phai str dung insulin hang ngay. Nam 2017 ¢6 9 triéu ngudi
mic bénh tiéu duong tuyp 1; phan 16n trong sé ho sdng & cac nudc cé thu
nhap cao. Ca nguyén nhan 1an phuong tién dé ngan chin né déu khong dugc
biét dén [38].

- Bénh tiéu duong loai 2: anh hudng dén cach co thé ban sir dung duong
lam ning luong. N6 ngin co thé sir dung insulin ding cach, c6 thé dan dén
luong dudng trong mau cao néu khong duoc diéu tri. Theo thdi gian, bénh
tiéu duong tuyp 2 c6 thé giy ra nhitng ton thuong nghiém trong cho co thé,
dic biét 1a day than kinh va mach mau. Bénh tiéu duong loai 2 thuong co thé
phong ngira duge. Cac yéu to gop phan phat trién bénh tiéu dudng loai 2 bao
gdm thira can, khong tap thé duc du va di truyén. Chan doan sém 13 rat quan
trong dé ngan ngira nhitng anh hudng xau nhat cia bénh tiéu dudng loai 2.
Cach tot nhat dé phat hién bénh tiéu duong sém 1a kiém tra sirc khoe va xét
nghiém mau thudng xuyén véi nha cung cip dich vu cham séc site khoe [38].
Céc tri€u ching cua bénh tiéu duong loai 2 ¢6 thé nhe. Ho ¢6 thé mat vai nim
dé dugc chi y. Cac triéu ching c6 thé twong ty nhu bénh tiéu duong loai 1
nhung thudng it 1d rang hon. Két qua 1a bénh c6 thé dugc chan doan vai nim
sau khi khoi phat, sau khi cac bién ching di phat sinh.

Hon 95% nguoi mic bénh tiéu duong méc bénh tiéu duong loai 2. Bénh tiéu
duong loai 2 trudc day dugc goi la bénh khong phu thudc insulin hodc khoi
phat & ngudi truong thanh. Cho dén gan day, loai bénh tiéu dudng nay chi gap

& ngudi 16n nhung hién nay nd cling xdy ra ngay cang thuong xuyén ¢ tré em.
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- Tiéu duong thai ky: Bénh tiéu dudng thai ky 13 tinh trang ting duong
huyét voi gia tri duong huyét trén mirc binh thudng nhung thdp hon murc
dugc chan doan mac bénh tiéu duong. Bénh tiéu duong thai ky xdy ra trong
thai ky. Phu nit mac bénh tiéu duong thai ky c6 nguy co cao bi bién chimg khi
mang thai va khi sinh. Nhitng phu nit ndy va c6 thé ca con cai ctia ho cling co
nguy co mic bénh tiéu dudng loai 2 trong twong lai. Bénh tiéu dudng thai ky
dugc chan doan thong qua sang loc trude sinh, thay vi thong qua céc triéu
chirng dugc bao cao [38].

1.7.2. Co ché, vai tro ciia a-Glucosidase.

Trong h¢ ti€éu hoa, nhiing cacbonhydrat cao phan tir dugc thuy phan
thanh monosaccharid qua nhiéu phan ung dé rudt non co6 thé hap thu duoc.
Khai dong cua qua trinh 1a viée bai tiét amylase (EC 3.2.1.1), enzyme nay Xxuc
tac cho phan mg thuy phan tinh bot thanh nhiing polysaccarit ngan hon. Moi
truong axit trong da day sé tc ché hoat dong clia enzyme amylase, 1am giam
hiéu suét cia thay phan tinh bot. Khi di vao rudt non, mot phan tinh bot da
dugc thay phan bdi cac enzyme amylase cua tuyén tuy, tao lién két o-1,4
dextrin dé giai phong cacbohydrate. Budc cudi cung trong qua trinh chuyén
hoéa cacbohydrat dugc xtc tac bdi enzyme a-Glucosidase trong thanh rudt
non. Cac enzyme ndy chta ving glycoside hydrolase (GH31) xoan kép,
chiing xuc tac cho viéc thuy phan céc lién két alpha-glucosit cua disaccarit va
cac duong phuc. Phan tir polysaccarit va monosaccarit tao ra tor phan Ung
thily phan nho enzyme alpha-amylase va alpha-glucosidase dugc co thé hap
thu vé6i toc do khac nhau, nhitng monosaccarit s€¢ dugc hép thu nhanh hon
nhimg dai phan tr. Do d6, tc ché enzyme a-amylase va a-Glucosidase 1am
giam tbe do thuy phan cua polisaccarit, dan dén 1am cham toc do hép thu

glucose vao mau [40].
HO
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Hinh 1.11: Phan ung thuy phan polysaccaride thanh glucose [41].
Chua c6 phuong phap diéu tri dat diém tinh trang rdi loan chirc ning

trao doi chat lién quan dén bénh tiéu duong. Phuong phap diéu tri chinh 13
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tiém glucagon. Pay 1a hormone dugc san xuat trong tuyén tuy cé tic dung
kich thich gan giai phong glucose du trit vao mau. Glucagon duoc sir dung dé
diéu tri khi luong duong trong mau ctia ngudi bénh qué thap.

Bisschoff d tim ra phuong phép an kiéng gilp lam giam sy hip thu
cacbohydrate ¢ rudt. C6 3 chat (e ché a-Glucosidase dugc st dung 1a
acarbose, miglitol va voglibose, diéu d6 thuc ddy cac nha nghién ctu tim
kiém cac chat e ché moi duoc thay thé ching véi hidu qua twong duong
hoac hon [41].

OH
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HO = OH

H OH OH
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Hinh 1.12: Cdu triic héa hoc ciia acarbose, Miglitol va Voglibos [42].

Nam 2007, Modak da phan lap metformin tr 14 cay Galé (Galega
officinalis) tao thanh cong thudc chdng tiéu duong tir loai thao dugc nay [42].
Nhiéu chit (¢ ché enzyme a-Glucosidase dd dugc phan lap tir thuc vat 1a cac
chat phytoconstituents nhu 1a flavonoid, alcaloid, terpenoid, anthocyamins,
glycoside, cac hop chat phenolic,...[43]. Trong d6 cac chat nhom flavonoid
nhu luteolin, amentoflavone, luteolin 7-O-glucoside, va daizein c0 kha nang
trc ché manh ddi v6i enzyme a-Glucosidase.

Dac biét luteolin, dat gia tri uc ché dén 36% véi néng do 0,5 mg/mL,
manh hon ca chat di ching duong— acarbose [44].

Vao nam 2017, Jing Zhen da phan lap dugc modt nhém céc flavonoid
khac nhau va danh gié hoat tinh trc ché ctia a-Glucosidase, trong d6 dan xuat
ctia Flavonone (63-65) dat gia tri ICso thdp nhat 1a 4,13 pM. Cac hop chit
tong hop tir tién chat Flavonone va flavone trc ché enzyme trong moi truong
khong canh tranh véi gid tri K; lan luot 1a 37,8 +0,8 UM va 13,2 £ 0,6 puM.
Nghién ctru vé quan hé ctia cu triic hoa hoc va hoat tinh trc ché da phat hién
nhom 4’-hyroxyl va nhém cacbonyl & vi tri C-4 trong cau trac flavonoid rét
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quan trong voi kha ning trc ché alpha-glucosidase. Viéc bd sung thém lién két

hydro va cac nhém ky nudce trén vong A s& 1am tang hoat tinh tc ché [45].

OH Ry
OH (0] @
DOGE.
R3
OH O
Flavanone

64 - 6-C-(E-phenylethenyl)-naringenin 65 - Naringenin
R1 =0OH, R2=H, R3=H

63 - Flavopiridol

Hinh 1.13: Cdu triic chung ciia cdc flavonoid diing tong hop dan xudt [45].
1.7.3. Tong quan vé enzyme PTP1B.
1.7.3.1. Mé ti chung vé enzyme PTPIB.

Protein tyrosine phosphatase (PTPs) 1a mot ho gdm cac enzym chuyén
d6i tin hiéu gidng nhu thy thé va té bao chat, ching xuc tic cho qua trinh
dephosphoryl hoa tyrosine va ciu tao bai nhimg domanine xuc tac ¢ cau triic
twong déng. Enzyme ndi bat nhat 1a enzyme PTP 1B (protein tyrosine
phosphatase 1B). Enzyme bao gdm mét mién don voi domanine xtic tic nim
thudc phan ngoai bién cia mit phang. Nhoém photphat & vi tri vong ldp, nim &
phﬁn dau hodc cudi nhom amin cia chudi xoian don. Vi tri nay dugc hinh
thanh tir mo-tip cta trinh tu 11 du lugng axit amin dé xac dinh rd PTP va cac
phosphatase dic hiéu kép, dong thoi ching chia cac du luong cysteine va
arginine can thiét cho qua trinh xtc tac. PTP1B loai 1 khong thu thé, nd 1a
enzyme trong ho PTPs dau tién dugc phan 1ap ¢ dang dong nhat, 1a enzyme
tién dé dé minh hoa mot s6 thudc tinh cia cac enzyme trong ho PTPs. NGO
duoc biéu hién nhiéu trén cac mé cla con nguoi nhu moé md, gan, co va nao.
Nam 1988, Tonks cung cong su tinh ché va xé4c dinh enzyme PTP1B tir nhau
thai nguoi; tiép dén nam 1990, BrownShimer dd xac dinh trinh tu cac axit
amin trong chudi xoan dc, gom 321 amino axit (31-33); dau N bi chin boi
phan tir cDNA, dau C khong bi chan, véi chiéu dai phan tir 1a 435 du lugng
(34 — 36). Tuy nhién, sir biéu hién qua muirc cua enzyme PTP1B c6 thé tao ra
cac phan tng déi khang cua cac PTK gy ung thu, gdy nén su mat kiém soét
hoat dong cua insulin; biéu hién nhiéu trén cac mé dich cua insulin nhu gan,

co, mg. Trong cAu trac cua PTP1B, mot phﬁn COOH-terminal da bi lugc b,
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dan dén mién xuc tac hoat dong tu do trong modi trudng, tao su lién két cuia

nhiéu tiéu cau [46].

Hinh 1.14: Cdu triic ciia enzyme PTP1B [46].

Céc dai ruy-bang trén hinh chi ra cAu trac phu cac phﬁn tir cua PTP1B, vi
tri xuc tac, va du luong khong doi duge biéu thi boi mau vang. Chudi xodn b¢
va cac chudi bén cua His214, Cys215, Arg221 va Gin262 duoc hién thi [46].
1.7.3.2. Chirc nang cua enzyme PTP1B.

PTP1B hoat dong nhu bo diéu chinh tin hiéu quan trong cua nhiéu t?mg
tin hiéu. CO vai tro trong viéc diéu hoa su phat trién, ting sinh va bién d6i cau
tric té bao. N6 xtc tac cho qua trinh thuy phan phosphat ctia thy thé insulin,
lam giam tin hiéu cta insulin, dong thoi 1am giam tin hiéu leptin giy trang
thai béo phi hoic rdi loan chuyén hoéa. Nhicu nghién ctru chimg minh PTP1B
1a nhén té chinh trong qua trinh diéu tri ung thu, nhu 14 chat tc ché khdi u va
chat thuc day sy phat trién cua khéi u tiry thudc vao timg té bao [47].

Vao nam 2013, Hyeongjin Cho va c¢s da ching minh vai tro quan trong
cia PTPIB lién quan dén bénh béo phi va tiéu duong bang cach xda gen
PTPIB ¢ chudt, ching giy ra viéc mat kiém soat vé can ning va luong
glucose dung nap trong co thé. Diéu nay trai nguoc véi su x6a bo enzyme dic
hiéu nay trong co, gan va té bao md, khong co tac dung hiru ich d6i véi bénh
béo phi. Nhitng két qua nay da chi ra tAm quan trong ctia PTP1B ddi véi té
bao than kinh trong viéc duy tri cAn bang ndi mdi ning luong, PTP1B ngoai
vi ciing dang dugc nghién ctru vé vai tro tiém nang trong viéc kiém soat bang
nang luong. Viéc chimg minh PTP1B nhu mdt dich dén dé diéu tri bénh béo
phi va ha duong huyét, da thuc ddy nd luc phat trién cac chat Gc ché manh va
c¢6 chon loc ciia PTP1B [48]. Trong con dudng truyén tai tin hiéu insulin,
PTP1B di khir phosphoryl hoa IR hodc thy thé insulin - chat nén 1 (IRS-1),

lam gidm dg nhay insulin hodc v6 hi¢u hoéa tin hi¢u. Do d6, cac chat uc ché
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PTP1B da noi 1én nhu mot loai thudc méi vai tiém nang cho diéu tri béo phi
va bénh dai thao dudng tip 2. Di véi duong truyén leptin, PTP1B c¢6 chirc
ning dephosphoryl hoa cho thu thé leptin (LepR) va januskinase 2 (JAK2).
Co ché nay khong chi dugc sir dung trong phong chdng bénh béo phi ma con
trong bénh Alzheimer. Ngoai ra, enzym PTP1B cling tham gia vao qua trinh
tam soat ung thu va viém, kiém soat cac con dudng truyén tin hiéu cytokine
bang cach dephosphoryl héa JAK2, tyrosine kinase 2 (TYK2), chit dan
truyén tin hiéu va chat kich hoat phién ma 5 (STAT5). Nhiéu nghién ctru da
chi ra rang PTPIB c6 lién quan dén cac cytokine gay viém nhu interleukin 4
(IL-4), interleukin 6 (IL-6), yéu t6 hoai tir khbi u alpha (TNF-a), kinase diéu
hoa tin hiéu ngoai bao (ErK), protein kinase B (PKB / AKT), thu thé nhan t6
tang trudng biéu bi 2 & nguodi (HER2) va nhan té hat nhan kappa B (NFjB)
[48, 49].

Tac dung lam giam tin hiu cua insulin dugc coi 13 muc tiéu diéu tri tiém
nang cho bénh béo phi va bénh dai thao dudng tip 2. Khong co loai thude tc
ché PTP1B nao duoc liét ké va chi c6 mot sé tién chat trong giai doan thir
nghiém lam sang.
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Hinh 1.15: Cdc chat irc ché PTPIB giai doan ldm sang [49].

Co ché xuc tac, su diéu hoa va ban chat cia 16p protein tyrosine
phosphatase néi chung, cac chat ttc ché PTP1B noi riéng da dugc phat hién
cho dén nay dé cho thidy mot sé han ché dang ké. Trong hién tai, da c6 rét it
thanh cong trong viéc dat dugce do chon loc cao ddi véi phosphatase té bao T
(TC-PTP), chat nay gan giébng voi PTP1B. Do d6, van can c6 dong PTP

manh, c6 chon loc chat tc ché ndi chung va chat trc ché PTP1B noi riéng.
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CHUONG 2. POI TUQONG VA PHUONG PHAP NGHIEN CUU
2.1. POI TUQNG NGHIEN CUU.

Péi tuong nghién ctru bao gdm canh, 14 va than trén dugc thu thap tai

Pao Quan Lan, Huyén Véan Pon, Tinh Quang Ninh.
2.2. PHUONG PHAP NGHIEN CUU.
2.2.1. Tra ciru phan bd theo khu vure va tién hanh thu thip miu vat.

Phuong phap thu thip mau vat tudn thu theo cac tiéu chuin, phuong
phap va yéu cau vé luu trit thuc vat hoc, giam dinh va phan loai mau. Mau thu
c6 day du cac thong tin vé dia diém, tén mau, anh miu, bd phan thu. Qua trinh
tao tiéu ban mau va luu trir dugc thuc hién trong kho bao quan. Mau luu duge
dam bao khong bi hong va mat, tién cho viée tra ctru thong tin ti€u ban.

2.2.2. Phwong phap xir Iy va chiét mau.
2.2.2.1. Xur Iy mdu.

MAu thuc vat sau khi thu hai duoc 1am sach dit da, loai bo rac, cac vat
la, loai bo céc thanh phan khac khéng phai cing loai dugc liéu. Tuy thudc vao
ting lodi cu thé ma co thé tién hanh rta sach va dé rao nudc thu dugc mau
duoc liéu sach.

Mau dugc lidu sau khi d3 dugc 1am sach, dé khd, mot phan dugc sir dung
dé tién hanh tao mau tiéu ban luu trit, va cac mAu tiéu ban nay duoc thuc hién
va luu trit tai Phong phan tich hoa hoc — Vién Hoa hoc cac Hop chat thién
nhién — Vién Han 1am khoa hoc va cong nghé Viét Nam.

Phan nguyén liéu thuc vat sach con lai cua cac mau duogc lidu thu thap
duoc tién hanh xir 1y budc tiép theo:

Buéc 1: Cac mau duoc liéu thu thap dugce da qua cong doan X 1y so bo
sau d6 dugc dem thai nho bang dao thai duoc liéu chuyén dung thanh cac mau
nho co kich thudce khoang 2-5 cm.

R4i tién hanh phoi kho trong bong rAm hoic dudi anh nang nhe tai nhiét
d6 thuong, tranh anh nang manh va truc tiép cua mat troi, ¢ noi thoang mat cé
ludng gid ddi luu, hodc c6 thé sir dung ngudn gié nhan tao bang may hit gi6
hoac st dung quat cdng suat 16n tao ngudn gio.

Mau duoc phoi trong vong khoang 01 - 02 tuan hozc 03 tuan cho téi khi
kho kiét tly thudc vao dic diém cua loai duoc liéu.
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Budc 2: Cac mau dugc liéu thd sau khi da dugc thai nho thi dem sdy kho
bang tu sdy da ning cong suat 1on, hoic siy trong phong say co thiét bi gia
nhiét va quat khi, & nhiét @6 40 °C, cho t6i khi kho kiét.

Cac mau thuc vat kho thu duoc sau d6 ¢ thé dem xay nho bang may xay
hoac may nghién mau da nang, thu dugc cac mau nguyén liéu nghién nho,
tién hanh dong goi dé bao quan mau, hoic dé 1am mau luu, phuc vu cho cac
thi nghiém tiép theo.

Cac mau nguyén lidu nay duoc ghi diy du nhin méc, can xac dinh khéi
lwong miu, tao danh sach c&c mau luu trix theo trinh tu thoi gian va dia diém
thu nhan mau.
2.2.2.2. Phuwrong phdp chiét.

Chiét 1a phuong phap sir dung dung moi dé lay cac chét tan ra khoi cac
mod thuc vat. San pham thu duoc goi 1a dich chiét. Cac yéu t6 anh hudng 1én
qua trinh nay (ban chat cua chat tan, dung moi, nhiét do, ap suét ...) s& quyét
dinh chat luong va hiéu qua cta qua trinh chiét xuat [50], [51]. S6ng siéu am
v6i tan s6 30 KHz duogc sir dung dé lam ting sy hoa tan va ting quéd trinh
khuéch tan cua cac hop chat mong mudn vao dung moi.

Tao dich chiét téng va céc dich chiét phan doan: mau thuc vat sau khi da
sdy kho, duoc nghién nho. Sau d6 str dung methanol (MeOH) ¢ nhiét do thich
hop (40°-60° C) két hop song siéu am dé chiét. Sau khi cd quay loai dung méi,
thu duoc cin chiét, cin chiét hoa tan trong nudc am véi ty 18 thich hop. Sau
d6 chiét phan bd 1an luot véi cac dung méi hitu co co6 dd phan cuc ting dan:
n-Hexane, ethylacetate (EtOAc), Dichloromethane (CH,CI,). Céac dich chiét
phan doan ciing duoc ¢6 quay dudi dung méi dudi ap suit giam dé thu duogc
cac cao chiét tuong tmg.

2.2.3. Phwong phap phan lap va tinh ché hop chat.
2.2.3.1. Phuwrong phdp siic ky 16p méng (TLC).

Sic ky 16p mong (SKLM) Ia phuong phéap nghién ciru phan tich hiéu qua
dé xac dinh dinh tinh cac chit va nhom chat ¢ trong thanh phﬁn cac thuc vat
hodc céac phan doan tach ra tir cac dich chiét thyc vat. Dya trén sy khac nhau do
phan cuc cua c4c hop chat khac nhau nén sé tach ra tai nhimng vi tri khac nhau

trén ban mong. SKLM yéu cau mau it, cho hiéu qua tach cao va thoi gian ngan
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[50]. SKLM phén tich thuc hién trén ban méng trang san DC-Alufolien 60
Fass (Merck), do day 0,2 mm; NP va RPig Fjsss (Merck). Phat hién chét thu
bang dén soi UV ¢ budc song 254 nm va 312 nm; phat hién mau nhitng chat
c6 trén ban mong bang cach nhing ban moéng vao dd axit sunfuric 10% va ho

trén bép nhiét dén khi hi¢n vach mau.

Hinh 2.1: Hinh anh ban méng khi chay hé dung méi va sau khi dét.
2.2.3.2. Siic ky ¢t (CC).

Séc ky cot diung dé tach mot hdn hop cac hop chat thanh ting don chat
dua trén tinh chat 4i luc khac nhau véi hé théng c6 pha tinh va pha dong. Pha
tinh thuong 1 cac hat co kich thude tir 50-150 pm, duoc nhdi trong cot thay
tinh véi kich thude phi hop. Mau cao can phan 1ap duoc dat ¢ trén pha tinh,
bé mat dugc dam bao khong bi xdo tron b::ing cach dat mot 16p bong thuy tinh
Ién trén.

Hinh 2.2: Sic ky cot khi tién hanh chay hé dung mai
Dung moi gidi ly dugc chay qua cot dudi tdc dung cua trong luc hodc luc cua
may bom tao ra. Dung dich duoc himg vao cac vat chira co thé tich phu hop ¢

duéi cot, sau d6 dem di loai dung méi dudi ap suat giam, SKLM st dung dé
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theo ddi thanh phan dung moi giai ly. CC duoc thuc hién véi chat hip thu
silica gel pha thuong va pha dao véi ¢& hat 40 — 63 um; 63 — 200 um va 75
um. Thi tu ting dan tinh phan cuc cia cac hop chat: hydrocachon < anken <
ete < hydrocacbon R-H < hop chét thom < xeton < andehit < ester < ancol <
amin < axit cacboxylic [51], [52].

2.2.3.3. Siic ky long higu ning cao (HPLC).

Séc ki 16ng hiéu ning cao (HPLC) 1a hinh thirc cai tién cua sac ki cot.

Thay vi dung méi qua ¢t dudi luc hdp dan thi chiing duoc qua cot bang bom
dung mdi tao ap sudt 1én dén 400 1an ap suat khi quyén. Pén nay HPLC d3 1a
mot phuong phap phéan tach cac hop chit thién nhién duoc st dung rong rii
va pho bién nhat hién nay vi: c6 do nhay cao, c6 kha ning dinh tinh va dinh
luong tot, thich hop cho céc viée tach cac chat kho bay hoi hodc dé& phan hay
nhiét, c6 pham vi rng dung rong rai cho cac 16p chét khac nhau. ..
Phén 1ap va tinh ché cac hop chit sach biang may HPLC cua hing Agilent
1200 va 1260 véi dau do UV-Vis, tai phong Phan tich Héa hoc, INPC -
VAST. Dung méi str dung dé chay may 1a cac dung mdi phan cuc gom nudc
tinh khiét, methanol (MeOH), acetonitril (ACN). Cac loai cot sir dung 13 cot
pha dao dung cho HPLC RP-C18 véi cac kich c& khac nhau nhu: 10 x 250
mm [.D; 20 x 250 mm; 4,6 x 250 mm v61 kich thudce hat 10 hodc 5 um.

Hinh 2.3: Hé thong may HPLC tai phong PTHH-INPC-VAST.
2.2.3.4. Phwong phdp két tinh.
Phuong phap nay dwa vao d6 hoa tan khic nhau cua cac chat khi hoa
tan hon hop vao mdt hodc mdt hén hop dung moi. Cac budc cua qua trinh
két tinh bao gém: chon dung moi, hoa tan, dé két tinh & nhiét d6 thich hop

gan hodc loc tinh thé ra khoi dich cai. Tinh thé duoc lam kho tu nhién trong
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1-2 gid, sau d6 cho vao binh hit 4am duéi ap sudt giam trong 1 gid trude
khi dem di xac dinh diém chay hay phan tich quang phd [51], [52].

2.2.4. Mt s6 phwong phap xac dinh ciu tric hoéa hoc.

Phé Cong hwong tir hat nhan (Nuclear Magnetic Resonance) [53].

Phé Cong hudng tir hat nhan (NMR) la mot phuong phép vat li dé
nghién ctru ciu trac ctia hop chat hitu co, va nd quan trong trong viéc xac
dinh ciu taova thanh phan cc phan tir hiru co c6 cdu triic phuc tap dién hinh
la cac hop chét thién nhién. Co hai loai pho thuong st dung 1a phdé *H-NMR
(phd proton) va *C-NMR (phé cacbon).

Phé cong hwong tir hat nhan mot chiéu [53].

Phé proton (*H-NMR) cho biét do chuyén dich hoa hoc thé hién mdi
trrong hoa hoc cia hat nhan proton trong dai phan tir. Cac hat nhan proton co
do chuyén dich héa hoc khac nhau thé hién moi truong hoa hoc trong phan tir
khac nhau. Vi du, cdc proton thudc alkan thuong c6 do chuyén dich héa hoc
tir 0 — 2 ppm, cac proton thudc lién két véi cacbon vong thom hay lién hop
thuong c6 do chuyén dich hoa hoc tir 6 — 8 ppm. Mot dinh thé hién trén phod
proton dai dién cho mdt hay mot nhom proton c¢6 cung mdi treong hda hoc (vi
du 3 proton cia nhém CHj3). Pinh nay cé thé 1a dinh don, d6i, ba, bon, nam,
sau hodc toi 7 dinh thanh phan. Dién tich dudi duong cong (tich phan) cua
mdi dinh ti 18 thuén véi s6 lugng proton nam trong ving chuyén dich hoa hoc
d6. Hang s6 ghép (J- Hz) 1a mot thong sd quan trong khac ctia phd proton.
Mbi truong hoa hoc cua cacbon trong phan tir duoc cung cip thong tin boi
phd cong hudng tir hat nhan dong vi cacbon 13 (*C-NMR). Trong khoang 0 —
60 ppm 1a ving chuyén dich cia cachon lai hoa sp® khong lién két véi di to.
Trong khoang 45 — 85 ppm 1a ving chuyén dich héa hoc cua cacbon lién két
don véi oxy (alcol, ether). Tir 100 -150 ppm 13 ving chuyén dich hoéa hoc cua
cacbon lai hoa sp?; néu co lién két (d6i) v6i oxy c6 thé chuyén dich toi 240
ppm. Phd NMR cua cacbon dong vi 13 1 nhitng vach don c6 cudng do khac
nhau, mdi vach tmg voi 1 cacbon hoic hon (néu chung c6 cing mdi truong
héa hoc cua phan ti).

Bic cua cacbon dugc xac dinh bang cac ky thuat phdo DEPT
(detortionless enhancement by polarization transfer). Trong phé DEPT — 135,
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cachon bac I va bac III thé hién dudi dang cac dinh duong, cacbon bac II thé
hién dudi dang cac dinh &m, cacbon bac IV khong xuét hién. O phé DEPT —
90, chi con cac C bac III thé hién dudi dang dinh duong.

Phé cong hwéng tir hat nhdn hai chiéu.

Pho hai chiéu cho biét thong tin vé tuong tac gitta H va H cua C ké cén,
C va H gan tryuc tiép hoic twong tac gitra C va H ctia nguyén tr C ké can. Cu
thé phé COSY cho biét tuong tic giira proton cua cic cacbon ké can nhau,
phé twong tac di nhan (HETCOR) hay tuong tac xa (long — range HETCOR,
thuong ding HMBC); hodc giita cac proton ké can trong khong gian (ROESY,
NOESY); hoic giita cac cacbon ké can nhau (incredible natural abundance
double quantum transfer experiment, NADEQUATE — it sir dung) [53].

Trong luan van nay, phd "H-NMR dugc do trén may Bruker 600 MHz,
phé *C-NMR, DEPT, HMBC, HSQC, COSY duoc do trén may Bruker 125
MHz v&i mau chuan 1a TMS tai Vién Hoa hoc, VAST.

2.2.5. Phwong phap nghién ciru tac dung sinh hoc.
2.2.5.1. Thir nghi¢m tic dung vrc ché enzyme PTP1B (Protein Tyrosine
Phosphatase 1B).

Phuong phap thir hoat tinh @c ché enzyme PTP1B (BIOMOL
International LP, USA) dugc thuc hién nhu mo ta trong tai li€u ctiia Nia [54]
trong cac phién nudi cdy té bao 96 giéng. Cu thé: cho 2mM p-NPP (p-
nitrophenyl phosphate) va 0.05-0.1 pg enzyme PTP1B pha trong dung dich
dém (gom 50 mM citrate (pH 6.0), 1 mM dithiotheritol (DTT), 1 mM EDTA,
0,1 M NaCl) vao mdi giéng (thé tich 110 pL), c6 hoac khéng c6 miu thi.
Pem 1 10 phut tai nhiét @6 37 °C , sau d6 thém 50 uL p-NPP trong dung dich
dém. Sau @ 20 phdt & nhiét d6 20 °C, dung phan tng lai bang cach bd sung
dung dich NaOH 10M. B¢ hap thy & budc séng 405 nm bang may do quang
phd duoc sir dung dé do luong p-nitrophenyl sinh ra bing enzyme qua phan
tng khir phét pho. Po su gia ting hap thu ¢ 405 nm khong c6 mit cua
enzyme PTP1B dugc sir dung do qua trinh thuy phan khéng enzyme cua co
chat p-NPP.

Kha ning uc ché (%) duoc tinh bai cong thic:

Kha ning tc ché (%) = ACA_ 2% % 100%

C
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Trong d6 As 1a @6 hap thu cia mau, Ac duoc goi 1a dd hap thu cua chat
d6i chung. Trong d6 chat déi chimg duwong duoc st dung 12 ursolic axit.
2.2.5.2. Thir nghiém tac dung irc ché enzyme alpha—Glucosidase.

p-nitrophenol c6 mau vang 1a san pham ctia phan Gng phan cat co chat p-
nitrophenyl-alpha-D-glucopyranoside nho tic dong cua enzyme alpha-
glucosidase (tir rudt non ctia chudt), chat ddi chimg duong (acarbose- Sigma).

a—glucosidase

p-nitrophenyl-alpha-D-glucopyranoside ——  alpha-D-glucose +
p-nitrophenol (mau vang)

Luong san pham p-nitrophenol sinh ra tai thoi gian 30 phut sau phan
mg, né phan anh bang d6 hap thu hén hop phan ung tai budc song 410 nm,
thé hién hoat do ciia enzyme alpha-Glucosidase. Phuong phap thir hoat tinh
trc ché enzyme alpha-Glucosidase dugc thuc hién trén dia 96 giéng (200
uL/giéng) [55]. Cu thé, miu dugc pha lodng bang nudc cit vo tring hodc
dung moi DMSO 100% dén nong do dich la 1, 4, 16, 64, 256, 1024 ug/mL.
Péi chimg duong duge str dung trong thi nghiém la Acarbose. Mau thir thay
bang dém phan tGng trong miu d6i chimg am. MAu thi nghiém dem  vé&i nhiét
d6 37 °C. Sau 30 phut, ding phan Gmg bang cach bo sung 100 pL Na,CO3. Do
hép thu phan tmg do trén may Tecan Genios tai budc song 410 nm (A).

Kha ning trc ché enzyme alpha-Glucosidase ctia mau thir duoc xac dinh

nhu sau:

N 4 ’( A ai i 3 - A = ¥
Do (e ché (%) = Zetehing am)_ Zniu thin) w1 (0,
A(asi chiomg am)

Trong d6: ICs, (half maximal inhibitory concentration - duoc tinh trén phan
mém Table curve) 1a ndng d6 chét thir twong tng (e ché 50% hoat do cua
enzyme alpha-glucosidase.

2.3. Hoa chat.

Cé4c dung moi dung trong ngam chiét mau nguyén liéu, phan tach, chay
cot ho déu dung loai dung mdi cong nghi¢p cua Viét Nam, Pai Loan,
Indonesia va Han Qudc.

Céc dung moi ding trong phan tich Sac ky 16p mong va HPLC sir dung
dung mai tinh khiét ctia hang Merck, Phap (VWR), Han Qudc (Fisher).
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CHUONG 3: KET QUA VA THAO LUAN

3.1. BAO CAO KET QUA THU THAP MAU THUC VAT VA XU LY

MAU.

3.1.1. Thu thap mau.
Toan bd miu thuc vat duoc Xt 1y so bo, 1am sach dat da, loai bo cac tap

chat, 14 Ua... sau d6 tién hanh tao mau tiéu ban luu trir. Budc tiép theo xir ly

mau dé tao cac mau luu trit va phuc vu cho cac budc nghién ciu tiép theo.
Cac mau thuc vat duoc thu thap tai hai dia diém khéc nhau 1a Pao Quan

Lan va Huyén Van Bon, thuoc Tinh Quang Ninh.

Bang 3.1. Danh sach mau thuc vat thu thap:

Danh sach mau thu thap va ky hiéu mau

Ky hiéu mau

Khoi lugng mau(kg)

Tinh trang mau

AD-QL.QN

5,4

Mau tuoi, gdm toan bo phan trén
mat dat bao gom canh 14 va than trén

AD-VD.QN

6,7

Mau tuoi, gom toan bo phan trén
mit dat bao gom canh 14 va than trén

3.1.2. Xir Iy méiu thue vat.
Bang 3.2. Danh sach cac mau duoc liéu sau khi duogc xu 1y, luu trit:

Ky hiéu mau

Khoi lugng mau

Tinh trang mau

Mau da sdy kh, sach, di duoc xu ly

AD-QL. ON 1,1 kg theo y&u cau, bao quan trong tdi kin,
luu gitr trong phong thi nghiém

Mau da say kho, sach, di duoc xu ly

AD-VD. QN 1,6 kg theo y&u cau, bao quan trong tdi kin,

luu gitr trong phong thi nghiém

3.1.3. X4c dinh tén khoa hoc va tao miu tiéu ban lwu trir.

Céac mau dugc lidu sau khi thu thap vé duge xt 1y so bo, lam sach, phoi

kho, sau d6 dugc mang di tao ti€u ban mau luu tri va phuc vu cho qua trinh

so sanh xac dinh tén khoa hoc.
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Nguoi xac dinh tén khoa hoc: TS. Nguyén Qudc Binh — Bao tang thién
nhién Viét Nam — Vién Han 1am Khoa hoc va Coéng nghé Viét Nam. Cac
thong tin vé qua trinh xtr 1y mau thyc vat tao tiéu ban va so sanh va xac dinh
tén khoa hoc:

- MAu thyuc vat & dang tuoi, duoc ép phang, sau d6 say thanh tiéu ban kho, co
dt tiéu chuan dé dinh loai.

- Ky hiéu: Pugc ghi ky hiéu theo ky hiéu tai noi thu mau, dia danh, dia diém
va thoi gian thu miu, bao gdm ngay thu mau, noi thu mau;

- Nguoi thu mau: TS. Nguyén Phi Hung — Vién Hoa hoc cac Hop chét thién
nhién (INPC) — Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam - VAST.

- Xac dinh cic dic diém thuc vat cua cac mau thuc vat thu thap, nghién ctu.
Sau d6, tham khao véi cac tai lieu chuyén khao tin cay va so sanh véi mau luu
trir tai Vién Sinh thai va Tai nguyén Sinh vat, xac dinh duoc tén khoa hoc cua
cac mau thyc vat thu thap c6 tén khoa hoc nhu sau:

Tén khoa hoc: Aruncus dioicus (Walter) Fernald; tén dong nghia:
Aruncus sylvester Kostel. ex Maxim. Thuéc Ho Hoa hong (Rosaceae).

Tén Viét Nam: Cay Rau dé ¢ Vi¢t Nam con duge goi 1a cay Co dudi
chon. O Viét Nam cay xudt hién & mot sb vung ven bién, & nhirng noi am uot,
khu vuc doi nui, ving ring thwa, ven sudi. ..

fros TP vy t@

Hinh 3.1: M6t sb hinh 4nh mau thuc vat Aruncus dioicus
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3.2. KET QUA CHIET XUAT TAO MAU CAO CHIET TONG VA
CHIET TACH PHAN POAN TAO CAC MAU CAO PHAN POAN.
3.2.1. Chiét xuit tao cao chiét.

Tur cac mau nguyén liéu khoé thuc vat cady Rau dé da qua xu ly (2,5 kg)
duoc tién hanh ngam chiét xuét vai methanol. Chiét siéu &m 4 1an, mdi lan 5L
methanol véi nhiét do 40 °C trong 5 tiéng. Sau mdi 1an chiét tién hanh loc thu
cac dich chiét. Gop cac phan doan dich chiét MeOH tién hanh c6 quay dudi
dung méi dé thu duoc mau cao chiét tong methanol (ki hiéu 1a AD-Me, khoi
luong la 198,5 g).

Nguyén liéu Rau de

Chiét v6i dung moéi MeOH
(5 L x 04 l4n), 40 °C, 5h gio.
Loc, gop dich chiét, quay khé thu hbi dung méi

Cao chiét tong (MeOH)

Hoa tan trong H,O

Chiét phén bd lan lwet véi dung moi:
n-Hexane x 04 lan

Tach lop, loc

Quay khé thu héi dung méi

Phan doan Hexane Phan doan H,O
(36,7 g) y _ | \

Chieét phan bo voi dung moi EtOAc x 04 lan

Téch lép, loc dich chiét

Quay kho thu hdi cao chiét

Phan doan EtOAc Phan doan H,O
(52,5 g) (61,9 g)
So d6 3.1. So dd quy trinh chiét cao tong va cac phan doan ctia mau thuc Vat.
Mau cao tong AD-Me (150 g) duoc hoa tan trong 1L nudc ndng, va tién
hanh chiét tach phan doan bang cac dung méi khac nhau, sir dung phuong
phap chiét long — long Vi ti 1& 1/1 theo thé tich (v/v).
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Hon hop dich dugc dé tach 16p, thu dugc céc cao chiét phan bd tuong

tng lan luot gdm n-Hexane (ki hiéu 1a AD-Hx), EtOAc (ki hiéu 1a AD-EA)
va phan doan pha nudc phia dudi (ki hiéu 12 AD-H,0). Tién hanh c6 quay
dudi dung méi dudi &p suat giam bang hé théng cd quay va thu hdi céc cao
chiét lan luot 1a: cao Hexane (ki hiéu 1a AD-Hx: c6 khéi luong 1a 26,7 g),
EtOAC (AD-EA: 33,5 g), vi pha nuoc (AD-H,0: 61,9 g).

Bang 3.3. Danh sach cac mau cao chiét sau khi say khd, thu hdi va chiét xuét:

L Khoi Khoi
Ky hiéu . . X
STT il }uqng lwgng con Tinh trang mau
tong (9) | lai (9)
Mau dang cao khé duoc bao quan
Cao chiét trong lo kin c6 nap van, ghi thong
1 téng 198.5 40 tin bén ngoai, dugc luu trit trong
(AD-Me) diéu kién thoang mat, tranh am
trong phong thi nghiém PTHH
Mau dang cao kho dugc bao quan
Cao chiét trong lo kin c6 nip van, ghi thong
2 n-Hexane 36,7 35 tin bén ngoai, dugc luu trir trong
(AD-Hx) diéu kién thoadng mat, tranh am
trong phong thi nghiém PTHH
Mau dang cao kho dugc bao quan
Cao chiét trong lo kin c6 nip van, ghi thdng
3 EtOAC 52,5 50 tin bén ngoai, dugc luu trir trong
(AD-EA) diéu kién thoang mat, tranh am
trong phong thi nghiém PTHH
Mau dang cao kho duoc bao quan
trong lo kin ¢ nip van, ghi théng
Cao nuac : . ~
4 61,9 55 tin bén ngoai, dugc luu trir trong
(AD-H,0)

diéu kién thoang mat, tranh am
trong phong thi nghiém PTHH
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3.2.2. Khao sat so b cac cao chiét bang SKBM.

Séc ky 16p mong 1a phuong phap nghién ciru phan tich hiéu qua dé xéac
dinh, dinh tinh cac chét va nhoém chét c6 trong thanh ph?m cac thuc vat hoac
cac phan doan tach ra tur cac dich chiét thuc vat. Dua trén sy khac nhau vé do
phan cuc cua c4c hop chét khac nhau nén sé tach ra tai nhimg vi tri khac nhau
trén ban mong. SKLM yéu ciu lwong mau it, cho hiéu qua tach cao va doi hoi
thoi gian thue hién ngan [50].

SKLM duoc thuc hién trén ban nhom hoic thily tinh mong trang san silica
gel MSD 60 F,s4 day 0,2 mm. Hé dung méi dugce Iva chon dua vao ban chét d6
phan cuc ctia mau, sau d6 quan sat ban méng dudi dén tir ngoai & budc song 254
va 312 nm. Phat hién mau nhiing chét c6 trén ban mong bang cach nhing ban
mong vao dd axit sunfuric 10% va ho trén bép nhiét dén khi hién vach mau.

Lay mdt it can dich cho vao dng nghiém, dem hoa tan hoan toan trong

dung méi voi ndng d6 khoang 10-50 mg/mL.

Céch tién hanh khdo sat bang sac ki ban mong tién hanh theo trinh tu sau:

o Trién khai sdc ky 16p méng
- Pha hé dung méi r6i d6 vao binh trién khai.
- Pua cac miu dich chiét 1én ban mong bang 6ng mao quan, cach day ban
mong 0,5 cm va cach déu hai bén mép ban mong, siy dé dung moi bay hét roi
dua vao binh trién khai.
- Dung mdi chay tir dudi 1én trén, chat c6 do phan cuc yéu hon chay Ién trén,
chit c6 do phan cuc cao hon & dudi.
- Khi dung mdi chay 1én cach mép trén cta ban khoang 0,02 cm thi liy ban
mong ra, sdy dé dung méi bay hét.
- Quan sat ban méng dudi anh sang thuong.
- Say ban méng, quan sat dudi anh sang thuong, sau d6 nhiing vao dung dich
H,S04 (10%), sau d6 mang di ddt trén bép tir hodc sdy bang may sdy.
- M&i vét tach ra trén ban mong c6 mdt gia tri R khac nhau. Khi phun thude
thir gia tri R khong thay doi.

e Duya vao cdc hinh anh ban méng cé thé danh gia dwoc:

- So b sb lugng chét ¢ trong phan mau dich chiét.
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- Panh gia so bo kha ning phan tach cua cac hop chit trén ban moéng tuong
mg v6i hé dung moéi sir dung dé trién khai ban mong.

- Panh gia so bd cac 16p chat co mit trong cic mau cao chiét.

3.3. KET QUA PHAN LAP VA XAC PINH CAU TRUC HOA HQC
CUA CAC HQP CHAT TU CAC MAU CAO CHIET.

3.3.1. Tién hanh thwe nghiém phan 1ap cac hep chit.

Phan doan AD-EA (50 g) duoc chay sic ky cot hé (OP_CC; 5.0 x 80
cm) pha thuong (SiO,, ¢& hat 63-200 um), stt dung hé dung méi CH,Cl, —
MeOH (tir 20:1 dén 0:1), thu duoc cac phan doan 16n va ky hiéu lan luot 1a
AD-EA-1 dén AD-EA-12.

Phan doan AD-EA-9 va AD-EA-10 dugc gop lai va tién hanh chay sac
Ky cot hd (OP_CC; 4.0 x 65 cm) pha thuong véi SiO, (63~200 um), st dung
hé dung moéi rira giai la CHCl3:MeOH (10:1 — 0:1) va thu dugc sau phan doan
nho ky hiéu lan luot 12 AD-9.1 dén AD-9.6.

Tir phan doan AD-9.5 tiép tuc tién hanh chay sic ky cot ha (OP_CC; 3.0
X 60 cm), str dung silica gel pha thuong SiO, (40~63 pum), vai hé dung moi
rua giai la CH,Cl, — MeOH (10:1 — 1:10), thu dugc sau phan doan nho hon ky
hi¢u lan luot 1a AD-9.5.1 dén AD-9.5.6.

Tir phan doan AD-9.5.5 tiép tuc tién hanh chay sic ky cot ha (OP_CC:
2.0 x 60 cm), str dung silica gel pha thuong SiO, (40~63 pum), vai hé dung
moi ria giai 1a CH,Cl, — MeOH — H,O (tir 10:1:0.1 — 2:1:0.1), lan luot thu
duogc hop chat s6 1 (5,0 mg) va 2 (13,5 mg).

Tir phan doan AD-9.5.3 tiép tuc tién hanh chay sic ky cot ha (OP_CC:
2.0 x 60 cm), st dung silica gel pha dao RP-C18 (150 pum), vai hé dung moi
riea giai 1a MeOH — H,O (1:2 — 2:1), thu dwoc hop chat s6 3 (1,5 mg) va 4
(3,1 mg).
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Cao AD-EA (50 g)

OP-CC (5.0 x 80 cm);
SiO, (kich thudc hat 63 — 200 um)
H¢ dung méi: CH,Cl,-MeOH (20:1 - 0:1)

AD-EA.1-3 AD-EA.4-6 AD-EA.7-8 AD-EA.9.10 AD-EA.11 AD-EA.12

OP-CC (4.0 x 65 cm);
SiO, (kich thudc hat: 63~200 pum)
H¢ dung moi: CH,Cl,:MeOH (10:1 - 0:1)

AD-9.1~-3 AD-9.4 AD-9.5 AD-9.6

- OP-CC (3.5 x 60 cm)
- Si0, (40 ~ 63 pm)
- CH,Cl,-MeOH = 10/1-1/10

AD-9.5.1-2 AD-9.5.3 AD-9.5.5 AD-9.5.6
OP-CC (2.0 x 60 cm) O_F’-CC (2.0x 60 cm)
RP-C18 (150 um) Si0, (40 ~ 63 pm)
Hé dung moi: MeOH-H,0 Hé dung méi: CH,Cl,-H,0-aa
=1/2-2/1 =10/1/0.1-1/1/0.1

]

H.chit3 H.chit4 H.chit1 H.chat2
(12mg) (31mg) (50mg) (13,5mg)

So dd 3.2. So d6 phan l1ap va tinh ché cac hop chét tir phan doan EtOAc (AD-
EA) cua loai Rau dé (Aruncus dioicus).

Tuong tu, hai phan doan AD-EA-78 duoc tién hanh gop lai va tiép tuc
chat sic ky cot ha (OP_CC; 4.0 x 65 cm) pha thuong OP-CC (4.0 x 80 cm)
véi SiO2 (63~200 um particle size), voi hé dung moi rua giai la
CH2CI2:MeOH (20:1 — 1:10) thu duoc sau phan doan nho hon ky hiéu lan
luot 13 AD-7.1 dén AD-7.6.

Tir phan doan AD-7.5 tiép tuc tién hanh chay sic ky cot ha (OP_CC; 3.0
X 60 cm), sur dung silica gel pha dao RP-C18 (150 um particle size), st dung
hé dung mdi rua giai MeOH:H,O (1:1 — 5:1) thu dugc sau phan doan nho hon
ky hiéu lan luot 1a AD-7.5.1 dén AD-7.5.6.

Tir phan doan nhé AD-7.5.5 ciing dugc chay tinh ché bing cot hé pha
dao OP-CC (2.0 x 60 cm) str dung silica gel pha dao (RP-C18, c& hat 75 um),
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rira giai bang hé dung mdi MeOH - H,O (tir 2:1 dén 5:1), lan luot thu duoc
cac hop chét s6 5 (20,5 mg) va 6 (8,6 mg).

Tir phan doan nho AD-7.5.3 tiép tuc duoc tinh ché bang cot ho pha dao
OP-CC (2.0 x 60 cm) str dung silica gel pha dao (RP-C18, c& hat 75 pum), rira
giai bang hé dung mdi MeOH - H,O (tir 2:1 dén 4:1), lan luot thu duoc cac
hop chat s6 7 (18,5 mg) va 8 (5,5 mg).

Tiép tuc tinh ché Phan doan AD-7.6 bang cot hé pha dao OP-CC (2.5 x
60 cm) sir dung silica gel pha dao (RP-C18, ¢& hat 75 pm), rira giai bang hé
dung méi MeOH - H,0 (tir 1:1 dén 3:1), lan luot thu duoc cac hgp chat sé 9
(19,0 mg), 10 (15,0 mg) va 11 (8,6 mg).

AD-EA.78

OP-CC (4.0 x 80 cm);
SiO, (kich thudce hat: 63~200 pm)
Hé dung méi: CH,Cl,:MeOH (20:1 — 1:10)

AD-7.1-2 AD-7.3-4 AD-7.5 AD-7.6

OP-CC (2.5 x 60 cm)
RP-C18 (75 pm)
Hé dung moéi: MeOH-H,0 = 1/1 - 3/1

H.chit9 H.chit10  H.chit11

OP-CC (3.0 x 60 cm)
RP-C18 (150 um)
H¢ dung m6i: MeOH-H,0 = 1/1-5/1

AD-7.5.3 AD-7.55  (194mg) (150mg)  (8,6mg)
OP-CC (2.0 x 60 cm) OP-CC (2.0 x 60 cm)
RP-C18 (75 um) RP-C18 (75 um)
H¢ dung mé6i: MeOH-H,0 Hé dung moéi: MeOH-H,0
=2/1-411 =2/1-5/1

H.ch4t7  H.chét$ H.chit5  H.ch4t6
(18,5 mg) (5,4 mg) (20,0 mg) (8,6 mg)

So d6 3.3. So d6 phan lap va tinh ché cac hop chat tir phan doan EtOAc (AD-
EA) cua loai Rau dé (Aruncus dioicus)
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Bang 3.4. Danh sach cac mau hop chat phan lap duoc tir loai Rau dé:

STT | Ten theo ky hiey | 0t uong Ghi chd
(mg)
1 Hop chit 1 5,0 Tinh thé hinh kim hoi vang
2 Hop chit 2 13,5 Bot mau nau sam
3 Hop chat 3 1,2 Dang bot mau tring nga
4 Hop chat 4 3,1 Tinh thé vé dinh hinh mau trang
5 Hop chat 5 20,0 Bot mau tring nga
6 Hop chét 6 8,6 Bot mau tring nga
7 Hop chat 7 18,5 Tinh thé mau trang hoi vang
8 Hop chét 8 5,4 Bot mau vang nhat
9 Hop chat 9 19,4 Bot mau vang hoi do
10 Hop chat 10 15,0 Bot mau tring nga
11 Hop chat 11 8,6 Bot mau trang hoi vang

3.3.2. Cau tric héa hoc ciia cac chat phan lp tir cac miu cao chiét.
Hop chat so 1.

Hop chat s6 1 thu dugc dudi dang tinh thé hinh kim hoi vang [56];

Théng tin phd *H-NMR (600 MHz, MeOH-d,) &4 (ppm): 7,749 (1H, d, J
= 15,6 Hz, H-7), 7,50 (2H, dd, J = 9,0 Hz, H-2/H-6), 6,83 (2H, dd, J = 9,0 Hz,
H-3/H-5), 6,39 (1H, d, J = 15,6 Hz, H-8), 5,59 (1H, d, J = 7,8 Hz, H-1"), 3,87
(1H, dd, J=12,0, 1,8 Hz, H-6'a), 3,71 (1H, dd, J = 12,0, 5,4 Hz, H-6'b), 3,38-
3,49 (4H, m, H-2'/H-3'/H-4'/H-5);

Théng tin phé *C-NMR (150 MHz, MeOH-d,) & (ppm): 167,7 (C-9),
161,6 (C-4), 147,9 (C-7), 1314 (C-2/ C-6), 127,1 (C-1), 116,9 (C-3/ C-5),
114,5 (C-8), 95,8 (C-1'), 78,8 (C-5'), 78,0 (C-2"), 74,1 (C-3'), 71,1 (C-4),
62,4 (C-6").

Cong thire phan tir cua hop chat 1 12 CisH150s;
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E4
1 OH
Hinh 3.2: Cau tric phan tir caa hop chat 1.

Ph6 'H NMR cua hop chit 1 cho thay su hién dién cua 01 hé spin dang
AA'BB’ cua vong thom véi cac tin hiéu caa cap lién két meta tai 8 7,50 (2H,
dd, J = 9,0 Hz, H-2/H-6) va ortho tai &, 6,83 ppm (2H, dd, J = 9,0 Hz, H-3/H-
5) dbi v&i mot don vi phenyl thé 1,4.

Ngoai ra, tin hiéu cia hai proton twong @ng vai nhom olefin xuat hién
lAn luot tai cac vi tri 8 7,75 (1H, d, J = 15,6 Hz, H-7) va 5, 6,39 (1H, d, J =
15,6 Hz, H-8) phi hop véi tin hiéu chuyén d6i lién két déi cua don vi
caffeoyl.

Cac tin hiéu ciia mot don vi duong B-D-glucose duoc quan sét thay & vi
tri oy 5,59 (1H, d, J = 7,8 Hz, H-1') cho proton anomeric dac trung cua duong
va cac vi tri proton con lai tai oy 3,87 (1H, dd, J = 12,0, 1,8 Hz, H-6'a), 3,71
(1H, dd, J = 12,0, 5,4 Hz, H-6'b), 3,38-3,49 (4H, m, H-2'/H-3'/H-4'/H-5), Vi
C4c gid tri carbon twong (tng ctia don vi duong lan lwot xuat hién tai cac vj tri
8¢ 95,8 (C-1'), 78,8 (C-5'), 78,0 (C-2), 74,1 (C-3'), 71,1 (C-4'), 62,4 (C-6").

Két hop cac thong tin pho thu duoc ké trén va so sanh thong tin cong b
trong TLTK [56], cho phép xac dinh cau trdc hoa hoc cia hop chat 1 1a 1-O-
(4-coumaroyl)-p-D-glucopyranoside.

Céu tric duoc thé hién & hinh 3.2.

Hop chat s6 2
Hop chat s 2 thu dugce dudi dang bot mau nau sam;

Théng tin phé *H-NMR (400 MHz, methanol-d,) & (ppm): 7,66 (1H, d,
J = 15,6 Hz, H-7), 7,08 (1H, brs, H-2), 6,96 (1H, d, J = 6,4 Hz, H-6), 6,80
(1H, d, J = 7,6 Hz, H-5), 6,31 (1H, d, J = 16,0 Hz, H-8), 5,62 (1H, d, J = 6,0
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Hz, H-1Y), 3,81 (1H, d, J = 12,0 Hz, H-6'a), 3,74 (1H, d, J = 11,6 Hz, H-6'b),
3,57 - 3,36 (4H, m, H-2', 3', 4', 5");

Théng tin phd *C-NMR (100 MHz, methanol-d,) & (ppm): 167,9 (C-9),
149,8 (C-4), 148,5 (C-7), 146,7 (C-3), 127,6 (C-1), 123,4 (C-6), 116,6 (C-5),
115,4 (C-2), 114,3 (C-8), 95,7 (C-1'), 78,6 (C-5'), 77,9 (C-3"), 74,0 (C-2),
71,0 (C-4"), 62,3 (C-6).

Cong thirc phan tir cua hop chit 2 14 CisH1504 [57];

Za
2 OH
Hinh 3.3: CAu tric phan tir cia hop chat 2.

Phé *H NMR cua hop chat 2 cho thay su c6 mit cua 01 hé spin ABX cua
vong thom vai c4c tin hiéu caa cap lién két meta tai 8 7,08 ppm (1H, brs, H-
2), mot tin hiéu lién két ortho tai &y 6,80 (1H, d, J = 7,6 Hz, H-5) va tin hiéu
thom ghép doi truc giao ¢ oy 6,96 (1H, d, J = 6,4 Hz, H-6) ddi vé6i don vi 3,4-
dihydroxyphenyl.

Ngoai ra, tin hiéu caa hai proton cta nhém olefin xuat hién tai &y 7,66
(1H, d, J = 15,6 Hz, H-7) va 8, 6,31 (LH, d, J = 16,0 Hz, H-8) phu hop véi tin
hiéu chuyén doi lién két d6i ctia don vi caffeoyl. Cac tin hiéu cua p-D-glucose
duoc quan st thay & vi tri 84 5,62 (1H, d, J = 6,0 Hz, H-anomeric) cho nhém
proton anomeric dic trung, voi Cac gid tri carbon lan lugt xuat hién tai cac vi
tri 8¢ 95,7 (C-1), 78,6 (C-5'), 77,9 (C-3"), 74,0 (C-2'), 71,0 (C-4"), 62,3 (C-6).

Véi cac thong tin phd thu duoc va so sanh véi tai liéu da cong bd [57],
hop chét 2 duoc xac dinh 1a 1-O-caffeoyl-S-D-glucopyranoside.

Céu truc dugc thé hién ¢ hinh 3.3.
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Hop chat sé 3
Hop chat s6 3 thu duogc 1a dang bot mau tring nga;

Théng tin phd *H-NMR (600 MHz, methanol-d,) & (ppm) : 7,62 (1H, d,
J = 15,6 Hz, H-7), 7,45 (2H, dd, J = 8,4 Hz, H-2/H-6), 6,82 (2H, dd, J = 8,4
Hz, H-3/H-5), 6,29 (1H, d, J = 15,6 Hz, H-8) :

Théng tin phd *C-NMR (150 MHz, methanol-d,) & (ppm): 171,0 (C-9),
161,1 (C-4), 146,6 (C-7), 131,1 (C-2/C-6), 127,2 (C-1), 116,8 (C-3/C-5),
115,6 (C-8).

Cong thirc phan tir cua hop chat 3 14 CoHgO5 [58];

HO™ 4

Hinh 3.4: CAu tric phan tir cia hop chat 3.

Phé *H NMR cua hop chit 3 cho thay su hién dién cua 01 hé spin dang
AA'BB’ ciia vong thom véi cac tin hiéu caa cap lién két meta tai 8 7,45 (2H,
dd, J=8,4, 1,8 Hz, H-2/H-6) va ortho tai 64 6,82 ppm (2H, dd, J = 8,4 Hz, H-
3/H-5) d6i voi mot don vi phenol dang thé 1,4.

Ngoai ra, tin hiéu cua hai proton twong ung véi nhom olefin xuét hién
lan Twot tai cAc Vi tri 8y 7,62 (1H, d, J = 15,6 Hz, H-7) va 8 6,29 (1H, d, J =
15,6 Hz, H-8) phul hop vai tin hiéu chuyén doi lién két d6i cua don vi caffeoyl
vé6i hai tin hiéu cacbon lan luot tai 8¢ 146,6 (C-7) va 115,6 (C-8).

Hon nita, phd *C cua hop chét con cho thay tin hiéu caa cacbon bac 4
ctia vong thom lién két véi nhém oxy xuat hién & vi tri 8¢ 161,1 (C-4) va mot
nhom carboxylic tai 171,0 (C-9).

Két hop céac thdng tin phd va so sanh thong tin phd da cong bo [58],
cho phép xac dinh cau tric héa hoc cua hop chat 3 1a coumaric acid.

CAu trac hoa hoc dugc mo ta ¢ hinh 3.4.



45

Hop chit s 4
Hop chat s6 4 thu dugc & dang tinh thé mau trang;
Théng tin phé *H-NMR (600 MHz, methanol-d.) & (ppm) : *H-NMR
(600 MHz, Methanol-d,) &4 (ppm): 7,69 (1H, d, J = 15,6 Hz, H-7), 7,58 (2H,
m, H-2/H-6), 7,40 (3H, m, H-3/H-4/H-5), 6,48 (1H, d, J = 15,6 Hz, H-8) ;
Théng tin phé **C-NMR (150 MHz, methanol-d,) & (ppm) : 170,3 (C-
9), 146,3 (C-7), 135,8 (C-1), 131,3 (C-4), 129,9 (C-2/C-6), 129,1 (C-3/C-5),
119,3 (C-8).
Cong thtc phan tir cua hop chét 4 13 CsHgO, [59];

Hinh 3.5: Cau tric phan ti caa hop chat 4

Tuong ty nhu hop chat sé 3, phd *H va **C NMR cua hop chét 4 cho
thay c6 su turong dong, trong d6 c6 cac tin hidu caa mot vong thom va tin hiéu
cua nhom olefin phu hop véi tin hiéu chuyén doi lien két doi cia don vi
caffeoyl.

Ngoai ra, trén phdé *C cua hop chat nay co tin hiéu caa mot nhom
carboxylic tai 170,3 ppm (C-9), nhung khéng con thay tin hiéu cua carbon
bac 4 cia vong thom lién két véi nhdm oxy xuat hién tai vi tri 5c 161,1 ppm
(C-4) nhu cua hop chét 3.

Piéu nay ching to rang vong benzen trong hop chat 4 chi thé tai vi tri 1
(para). Do vay, hop chit 4 c6 thé xac dinh |a cinnamic acid [59].

Cau triic dugc thé hién & hinh 3.5.
Hop chat s6 5
Hop chat sé 5 thu dugce dudi dang bot mau trang nga;

Théng tin phd *H-NMR (600 MHz, methanol-d,) & (ppm): 8,01 (1H, d,

J = 8,4 Hz, H-4), 5,92 (1H, d, J = 4,8 Hz, H-1'), 5,72 (1H, d, J = 8,4 Hz, H-5),
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4,20 (1H, t, J = 4,8 Hz, H-2"), 4,17 (1H, t, J = 4,8 Hz, H-3"), 4,03 (1H, m, H-
4", 3,86 (1H, dd, J = 3,0, 12,0 Hz, H-5"a), 3,75 (1H, dd, J = 3,0, 12,0 Hz, H-
5'b);

Théng tin phd *C-NMR (150 MHz, methanol-d,) & (ppm): 166,2 (C-
4), 152,5 (C-2), 142,7 (C-6), 102,7 (C-5), 90,7 (C-1'), 86,3 (C-4"), 757 (C-2"),
71,3 (C-3'), 62,3 (C-5).
Cong thirc phan tir cia hop chat 5 14 CoH1oN,Og;

Hinh 3.6: CAu tric phan tir cia hop chat 5.

Phé *H-NMR cua hop chét 5 cho thay c6 hai tin hiéu proton cua nhém
olefin c6 dang cis xuat hién lan luot tai vi tri 84 8,01 (1H, d, J = 8,4 Hz, H-4)
va 5,72 (1H, d, J = 8,4 Hz, H-5)], véi cuing hang sb lién két J = 8,4 Hz ¢d thé
khang dinh cho cau hinh Z tai vi tri H-4 va H-5 nay.

Ngoai ra mét tin hiéu proton rd nét cia anomeric tai o4 5,92 (1H, d, J =
4,8 Hz, H-1") thudc vé don vi S-glycoside (Hinh 3.6). Céc tin hiéu proton con
lai thudc vé don vi duong xuat hién tai cac vi tri 8 lan luot 12 4,20 (1H, t, J =
4,8 Hz, H-2'), 4,17 (1H, t, J = 4,8 Hz, H-3'), 4,03 (1H, m, H-4'), 3,86 (1H, dd,
J=3,0,12,0 Hz, H-5'a), 3,75 (1H, dd, J = 3,0, 12,0 Hz, H-5'b).

Ph6 **C-NMR hién thi tong cong 09 tin hiéu cacbon, trong d6 xac dinh
¢ hai nhdm cacbonyl [6¢ 142,7 (C-6) va 152,5 (C-2)], hai nguyén tir cacbon
thuoc nhoém olefin tuong wrng tai d¢c 166,2 (C-4) va 102,7 (C -5), va mot don
vi dudng ribose cd céc tin hiéu carbon 3¢ lan lwot tai 90,7 (C-1'), 86,3 (C-4'),
75,7 (C-2'), 71,3 (C-3'), va 62,3 (C-5'). Céc tin hiéu nay chi ra cho mot cu
trdc véi mot don vi duong ribose gan véi khung uracil thong qua lién két p-
N3-glycosid (Hinh 3,6).
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Két hop so sanh céc thdng tin phd 1H- va 13C-NMR cua hop chat 5 véi
cac thong tin phd coéng bd trong TLTK [60], hop chat 5 dugc xac dinh 1a
uridine. CAu trdc hoa hoc 12 hinh 3.6.

Hop chat s6 6
Hop chét s 6 thu dugc thu duge dudi dang bot mau trang nga.

Théng tin phé *H-NMR (600 MHz, Methanol-ds) & (ppm) : 8,32 (1H,
s, H-3), 8,20 (LH, s, H-8), 5,98 (1H, d, J = 6,6 Hz, H-1'), 4,76 (LH, dd, J =
4.8, 6,0 Hz, H-2'), 4,55 (2H, br s, 1-NH,), 4,34 (1H, dd, J = 3,0, 4,8 Hz, H-3),
418 (1H, g, J = 3,0 Hz, H-4"), 3,90 (1H, dd, J = 2,4, 12,6 Hz, H-5a), 3,77
(1H, dd, J = 3,0, 12,6 Hz, H-5'b):

Théng tin phd *C-NMR (150 MHz, Methanol-d,) & (ppm) : 157,6 (C-
1), 153,5 (C-3), 150,1 (C-5), 142,0 (C-8), 121,2 (C-6), 91,3 (C-1'), 88,2 (C-
4"), 75,5 (C-2'), 72,7 (C-3'), 63,5 (C-5').

Cong thtc phan tir cua hop chét 6 14 CgH,40q;

Hinh 3.7: Cu tric phan tt caa hop chat 6.

Tuong tw, Phd 'H- va *C-NMR cua 6 cho thdy sy ¢ mat caa khung
adenine gan véi don vi ribose thong qua lién két B-N9-glycoside [61] vai cac
tin hiéu cua hai proton don olefin tai 64 8,32 (1H, s, H-3)] va 8,20 (1H, s, H-
8), mot nhém amin xuat hién tai 8y 4,55 (2H, br s, 1-NH2), va mot anomeric
proton [0y 5.98 (1H, d, J = 6.6 Hz, H-1")] cua B-glycosyl.
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Trén phd “*C-NMR cua 6 hién thi tong cong 10 tin hiéu carbon bao
gdm 04 tin higu cacbon thom [8¢ 157,6 (C-1), 153,5 (C-3), 150,1 (C-5) va
121,2 (C-6)], mot carbon olefin [6¢ 142.0 (C-8)] va mot don vi ribose [d¢c 91,3
(C-1'), 88,2 (C-4'), 75,5 (C-2'), 72,7 (C-3'), 63,5 (C-5')].

Dua vao thdng tin phd thu dugc va cac théng tin phd cong bé trude do,
c6 thé xac dinh hop chat sé 6 1a adenosine [62].

Hop chat s6 7
Hop chat s6 7 thu dugc dudi dang tinh thé mau trang hoi vang;

Thong tin phé *H-NMR (600 MHz, Methanol-d,) & (ppm) : 9,19 (1H,
s, 4-OH), 7,88 (2H, dd, J = 9,0 Hz, H-2/H-6), 6,91 (2H, dd, J = 9,0 Hz, H-
3/H-5), 4,28 (2H, g, J = 7,2 Hz, H-9), 1,33 (3H, t, J = 7,2 Hz, H5-10) ;

Théng tin phd *C-NMR (150 MHz, Methanol-d,) & (ppm) : 166,5 (C-
7), 162,5 (C-4), 132,3 (C-2/C-6), 122,7 (C-1), 116,0 (C-3/C-5), 60,8 (C-9),
14,6 (C-10).

Cong thtc phan tir cua hop chat 7 14 CoH1g0s;

HO™ 4

Hinh 3.8: CAu tric phan tir cia hop chat 7.

Ph6 "H-NMR cua 7 ¢6 tin hiéu dic trung cho proton thom cua vong
benzen tai o4 7,88 (2H, dd, J = 9,0 Hz, H-2/H-6) va 6,91 (2H, dd, J = 9,0 Hz,
H-3/H-5)] dic trung ctia dang spin AA'BB’ twong tng véi dang thé 1,4 vong
benzen.

Ngoai ra, cd thém tin hiéu cta nhdm hydroxyl tai 64 9,19 (1H, s, 4-
OH)] va caa nhom etyl tai oy 4,28 (2H, q,J =7,2 Hz, H-9) va 1,33 (3H, t,J =
7,2 Hz, H3-10)].

Trén phd *C-NMR cuaa 7 cho thay tin hiéu caa mot nhém cacboxyl &
oc 166,5 (C-7), sau tin hiéu carbon thom cua vong benzen [& 162,5 (C-4),
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132,3 (C-2/C-6), 122,7 (C-1), va 116,0 (C-3/C-5)] va mét nhém etyl [& 60,8
(C-9) va 14,6 (C-10)].
Dua vao phd *H- va *C-NMR cua hop chit 7, va so sanh céc thdng tin
d3 cong bd, cho phép khing dinh ciu tric cua hop chat 7 1a ethylparaben [63],
duoc trinh bay trong hinh 3.8.
Hop chat s6 8
Hop chat s6 8 thu dugc dudi dang bot mau vang nhat;
Thong tin phd *H-NMR (600 MHz, methanol-d,) & (ppm) : 7,27 (4H,
m, H-2/H-3/H-5/H-6), 7,21 (1H, m, H-4), 4,34 (1H, dd, J = 7,8, 4,2 Hz, H-8),
3,12 (1H, dd, J=13,8, 4,2 Hz, H-7a), 2,91 (1H, dd, J = 13,8, 7,8 Hz, H-7b) ;
Théng tin phd **C-NMR (150 MHz, methanol-d,) & (ppm) : 177,6 (C-
9), 139,0 (C-1), 130,5 (C-2/C-6), 129,2 (C-3/C-5), 127,5 (C-4), 72,9 (C-8),
14,6 (C-7).
Cong thtc phan tir cua hop chét 8 14 CoH100s;

Hinh 3.9: CAu tric phan tir cia hop chat 8

Phé 'H-NMR cua 8 thé hién 05 tin hiéu cua proton thom 1a [&y 7,27
(4H, m, H-2/H-3/H-5/H-6) va 7,21 (1H, m, H-4)] va tin hi¢u caa nhom lactic
13 [ 4,34 (1H, dd, J = 7,8, 4.2 Hz, H-8), 3,12 (1H, dd, J = 13,8, 4,2 Hz, H-
7a) va 2,91 (1H, dd, J = 13,8, 7,8 Hz, H-7b)], vdi céac tin hiéu carbon tuwong
{ng tai cac vi tri & 177,6 (C-9), 72,9 (C-8), 14,6 (C-7).

Trén phd *C-NMR cua 8 cho thdy cac tin hiéu cua cacbon thom &
139,0 (C-1), 130,5 (C-2/C-6), 129,2 (C-3/C-5) va 1275 (C-4)] twong (ing Voi
vong benzen (Hinh 3.9).

Tt céc tin hiéu phd NMR thu duoc cua hop chét 8 va so sanh cac thdng
tin céng bd, hop chat sé 8 1a L-Phenyllactic acid [64].
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Hop chit s6 9
Hop chat s6 9 thu dugc dudi dang bot mau vang nhat;
Théng tin phd *H-NMR (600 MHz, methanol-ds) & (ppm) : 7,91 (1H,
d, J=16,2 Hz, H-7), 7,34 (1H, dd, J = 7,8 Hz, H-6), 6,39 (1H, d, J = 16,2 Hz,
H-8), 6,34 (1H, dd, J = 7,8, 1,8 Hz, H-5), 6,33 (1H, d, J = 1,8 Hz, H-3) :
Théng tin phé **C-NMR (150 MHz, methanol-d,) & (ppm) : 172,0 (C-
9), 162,2 (C-4), 160,0 (C-2), 142,9 (C-7), 131,5 (C-5), 114,9 (C-1), 114,7 (C-
8), 108,8 (C-6), 103,5 (C-3).
Cong thizc phan tir caa hop chat 9 14 CoHgOy;

HO™ OH

Hinh 3.10: CAu tric phan tir cia hop chét s6 9.

Ph6 'H va *C NMR cua hop chat 9 thé hién dic trung cua hop chat
khung phenylpropanoid véi 03 pic dic trung ciia hé vong thom ABX lan luot
la 6y 6.34 (1H, dd, J = 7,8, 1,8 Hz, H-5), 6,33 (1H, d, J = 1,8 Hz, H-3), va
7,34 (1H, dd, J = 7,8 Hz, H-6).

Hai tin hiéu proton dic trung cua cap olefin dang trans xuat hién tai vi
tri oy 7,91 (1H, d, J = 16,2 Hz, H-7) va 6,39 (1H, d, J = 16,2 Hz, H-8), Vi
cuing hang s lién két J = 16,2 Hz ching minh cho cau hinh E tai vi tri C-7 va
C-8.

Ph6 *C NMR cua hop chat 9 thé hién 9 tin hiéu cacbon, trong dé ¢
mot nhom cacboxylic tai dc 172,0 (COOH), mét carbon bac 4 (dc 114,9, C-1),
ba 03 nhdm cacbon cua hé vong thom ABX, va 2 tin hiéu cacbon bac bon cua
vong thom gan véi nguyén tir oxy khong lién ké nhau trong vong thom voi
cac gia tri oc 162,2 (C-4) va 160,0 (C-2).

T céc thong tin phd ké trén c6 thé xac dinh hop chat 9 ¢ cau tric hoa
hoc dugc trinh bay ¢ hinh 3.10 la 2,4-dihydroxycinnamic acid.
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Hop chat sé 10
Hop chat s6 10 thu dugc & dang bot mau tring nga;

Théng tin phé *H-NMR (600 MHz, methanol-d,) &4 (ppm) : 7,55 (1H,
d, J =15,6 Hz, H-7), 7,05 (1H, d, J = 1,8 Hz, H-2), 6,95 (1H, dd, J = 8,4, 1,8
Hz, H-6), 6,80 (1H, d, J = 8,4 Hz, H-5), 6,23 (1H, d, J = 15,6 Hz, H-8) :

Théng tin ph6 **C-NMR (150 MHz, methanol-d,) & (ppm) : 171,0 (C-
9), 149,4 (C-4), 147,0 (C-7), 146,7 (C-3), 127,8 (C-1), 122,8 (C-6), 116,5 (C-
5), 115,5 (C-8), 115,1 (C-2).
Cong thirc phan tir cua hop chat 10 14 CoHgOy;

Hinh 3.11: CAu tric phan tir cua hop chét s6 10.

Ph6 'H NMR caa hop chit 10 ¢6 03 pic dic trung cua hé vong thom
ABX lan luot 12 8 7,05 (1H, d, J = 1,8 Hz, H-2), 6,80 (1H, d, J = 8,1 Hz, H-
2), va 6,93 (1H, dd, J = 1,8, 8,1 Hz, H-6).

Thém vao d6 xuat hién 02 proton olefinic ¢ vi tri 647,55 (1H, d, J = 5,9
Hz, H-7) va 6,23 (1H, d, J = 15,9 Hz, H-8), véi J = 15,9 Hz diéu nay ching to
cau hinh E cua vi tri C-7 va C-8.

Ph6 *C NMR cua hop chat 10 c¢6 9 don vi carbon, trong dé ¢6 mot nhém
cacboxylic tai oc 171,02 (COOH), mét cacbon bac 4 (oc 127,8, C-1), ba nhom
cacbon cua vong thom tai cac vi tri C-2 (122,83), C-6 (120,6) va C-5 (116,5),
va 2 cacbon bac bon cua vong thom gan véi nguyén tir oxy lién ké nhau xuét
hién & vi tri 5 149,4 (C-4) va 146,7 (C-3).

Tir théng tin pho ké trén va so sénh théng tin trong TLTK [65,66] c6 thé
xéac dinh hop chat 10 1a caffeic acid va duoc trinh bay ¢ hinh 3.11.

Hop chat s6 11
Hop chat s6 11 thu duoc dudi dang bot mau trang hoi vang;
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Théng tin phé *H-NMR (600 MHz, methanol-d,) &4 (ppm) : 7,61 (1H,
d, J =15,6 Hz, H-7), 7,19 (1H, d, J = 1,8 Hz, H-2), 7,08 (1H, dd, J = 8,4, 1,8
Hz, H-6), 6,83 (1H, d, J = 8,4 Hz, H-5), 6,32 (1H, d, J = 15,6 Hz, H-8), 3,91
(3H, s, 3-OCH) :

Théng tin phé **C-NMR (150 MHz, methanol-d,) & (ppm) : 171,0 (C-
9), 150,5 (C-4), 149,4 (C-3), 147,0 (C-7), 127,8 (C-1), 124,0 (C-6), 116,5 (C-
5), 116,0 (C-8), 111,8 (C-2), 56,5 (3-OCHs).
Cong thtc phan tir cua hop chat 11 1a CioH1¢04;

Hinh 3.12: CAu tric phan tir cia hop chat 11.

Ph6 *H va *C NMR cua hop chét 11 thay sy twong dong véi hop chit
10, va c6 thém mot nhdm methoxy & vi tri oy 3,75 (3H, s) va 6¢ 52,1.

Hé ABX dac trung cia vong thom ¢ oy 7,03 (1H, d, J = 1,8 Hz, H-2),
6,70 (1H, d, J = 8,1 Hz, H-2), va 6,93 (1H, dd, J = 8,1, 1,8 Hz, H-6). Hai
olefin proton tai vi tri 64 7,53 (1H, d, J = 15,9 Hz, H-7) va 6,25 (1H, d, J =
15,9 Hz, H-8).

Trén phd **C NMR cua 11 c6 mot nhém cacboxylic & dc 169,9 ppm
(COOH), mot cacbon bac bon (5¢ 127,8, C-1), ba nhém cacbon vong thom &
C-2 (123,1), C-6 (115,3) va C-5 (115,0), 02 cacbon bac 4 gan nguyén tir oxy
lién ké 6oc 146,9 (C-4) va 149,7 (C-3).

Nhom methoxy dugc gan vao vi tri oxy cua nhém cacboxylic tao ra
methyl ester (COOCHS3) véi dc 52,1 ppm ; cac vi tri oxy cua vong thom c0
d6 chuyén dich hda hoc 16n hon 55 ppm.

Tir thdng tin pho trén va céc thdng tin pho trong TLTK, c6 thé xac dinh
hop chat 11 14 methyl caffeate [67,68].
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Tén mau chat theo .
STT a, _Aa Tén khoa hec caa hep chat
ky hiéu
. 1-O-(4-coumaroyl)-p-D-
1 Hop chat 1 ( y.) P
glucopyranoside
2 Hop chat 2 1-O-caffeoyl-5-D-glucopyranoside
3 Hop chat 3 Coumaric acid
4 Hop chat 4 Cinnamic acid
5 Hop chat 5 Uridine
6 Hop chat 6 Adenosine
7 Hop chat 7 Ethylparaben
8 Hop chat 8 L-(-)-Phenyllactic Acid
9 Hop chat 9 2,4-dihydroxycinnamic acid
10 Hop chat 10 Caffeic acid
11 Hop chat 11 Methy! caffeate
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Hinh 3.13: Cu tric hda hoc céc hop chat 1-11 phan lap tir Rau dé
3.4. KET QUA THU NGHIEM HOAT TIiNH SINH HOC.

3.4.1. Két qua thir nghiém danh gia tac dung wc ché enzyme PTP1B cia
cac mau thir nghiém.

Téc dung tc ché hoat luc enzyme PTP1B dugc danh gia theo phuong
phap nhu mé ta & phan hai (thir nghiém). O phuong phap nay cac hop chat
duogc thir nghiém danh gia phan traim uc ché & cac nong do thich hop khac
nhau va dugc liét ké trong bang 3.7.

Cac thu nghiém duoc tién hanh I3p lai ba 1an, két qua trung binh va céac
sai b trung binh cua cac két qua tinh toan dua trén céc két qua thi nghiém nay
theo phan mém exel.

Cac mau thir nghiém cho két qua c6 hoat tinh khi ching cé kha nang uc
ché vé&i ndng do dudi 200 pg/mL. Tir d6 gia tri 1Cs caa cac mau thir nghiém
c6 hoat tinh duoc tinh toan sir dung phuong phap hdi quy.
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Cac mau thir nghiém cé gia tri 1Cso nhé hon 100 pg/mL dugc danh gia
la cdc mau c6 hoat tinh ¢ ché manh ¢ tiém ning sinh hoc cao, cAc mau thir
nghiém cho két qua véi gia tri 200 > 1Cs > 100 pg/mL thi dugce danh gia 1a
c4c mau c6 hoat tinh wc ché & muc trung binh kha.

Céc mau thir nghiém cho két qua c6 gié tri 1Cso > 200 pg/mL thi duoc danh
gi& 1a c&c mau c6 hoat tinh yéu hogc dugc coi 1a cac mau khdng co tac dung.

O phuong phéap nay, hop chat ursolic acid (UA) duogc sir dung la chat ddi
chung dwong. Ursolic acid 1a mét triterpene thién nhién c6 mat trong nhiéu
loai thuc vat trong d6 dac biét cha y nhu trong dugc liéu Ba kich, Nhau va ca
Nhé dong (Morinda spp.), duoc liéu Rau méo véi ham luong cao, cdy Hong
(Diospyros kaki — Persimmon)....

Trong thir nghiém nay UA c6 tac dung wc ché cao véi hoat luc cua
enzyme PTP1B véi gid tri 1ICso = 3,5 £ 0,2 uM.

Bang 3.6. Két qua tac dung wc ché hoat luc enzyme PTP1B cta c4c mau cao
chiét tir loai Rau dé:

o Nong do tc ché . .
STT Tén mau . Loai rc che
(IC509 ug/mL )
Cao chiét tong ,
1. 157,8+1,4 Khong xac dinh
(AD-Me)
Cao chiét n-Hexane _
2. 196,3 +1,7 Khong xac dinh
(AD-Hx)
Cao chiét EtOAC ,
3. 133,2+0,9 Khong xac dinh
(AD-EA)
4, Cao nudc (AD-W) > 200 Khéng xac dinh
o Mixed-
5. Ursolic acid 3,56+0,2 N
Competitive

Ghicht:  a). Gia tri nong do ic ché 50 phan tram tinh theo don vi ug/mL;
b). Poi chiing dirong ding trong thz nghiém.

Céac mau cao thir nghiém déu cd tac dung uc ché dong enzyme nay. Bang
3.6 thong ké két qua danh gia tac dung uc ché hoat luc enzyme PTP1B cua
cac mau cao chiét MeOH tong chiét xuat tir duoc liéu Rau dé.
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Mau cao chiét tong c6 hoat tinh ¢c ché véi gia tri tc ché 1Csy = 157,8 +
1,4 ug/mL va cc mau cao chiét phan bé tach tir phan doan cao tong bao gom
cao chiét n-Hexane (AD-HXx), cao chiét EtOAc (AD-EA) va cao chiét phan
doan nuéc (AD-W) biéu hién hoat tinh wc ché véi gia tri Gc ché 1Cs lan luot
1a196,3+1,7; 133,2+ 0,9, va > 200 pg/mL.

Diéu nay chung té rang mau cao chiét EtOAc (AD-EA) tc ché hoat luc
enzyme PTP1B tét hon ca so Vai c&c mau cao chiét con lai tir nguyén liéu Rau
dé nghién ctu.

Déi véi cac hop chat sach thir nghiém, Bang 3.7. tong hop két qua danh
gia hoat tinh &c ché enzyme PTP1B ctia ca&c mau hop chat phan lap duoc tir
loai Rau dé.

Bang 3.7. Két qua tac dung uc ché hoat luc enzyme PTP1B ciia cac mau hop
chat tir loai Rau dé:

Nong % 1 ché
. TB ICs
TT | Hopchat | d9
2 (z stdv) (LM)
(LM)
. 200 67,52 66,70 67,11+0,43
Hop chat 128,89 +
1. 1 100 43,01 42,64 42,84+0,19 0.14
50 17,095 18,01 17,55+0,47 ’
. 200 72,10 71,05 71,57+0,54
Hop chat 116,66 +
2. 5 100 45,65 44,77 45,21+0,42 0.1
50 18,12 20,11 19,13+0,91 ’
. 10 96,26 98,35 97,30+1,01
Hop chat 0,25 +
3. 3 1.0 79,87 84,74 82,31+2,11 0.19
0.1 44,82 45,32 45,07+0,24 ’
. 100 97,67 97,86 97,76+0,01
Hop chat 1,16 £
4, 4 10 80,14 83,87 82,00+1,81 0.10
1 49,43 48,36 48,89+0,54 ’
. 100 76,84 77,55 77,18+0,32
Hop chat 34,26 £
5. c 20 44,18 43,76 43,97+0,26 0.31
4 17,25 19,34 18,29+1,01 ’
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. 100 87,34 88,36 87,85+0,51
Hop chat 12,25 +
6. 6 20 64,14 62,29 63,21+0,91 0.69
4 34,951 33,80 34,37+0,52 ’
. 100 65,46 65,55 65,51+0,04
Hop chat 47,94 £
7. . 20 41,70 41,67 41,68+0,02 0.01
4 11,75 13,29 12,51+0,71 ’
. 200 75,88 72,10 73,99+1,89
Hop chat 123,09 +
8. g 100 42,39 42,91 42,65+0,25 0.6
50 18,80 21,10 19,95+1,15 ’
. 200 70,68 71,12 70,90+0,23
Hop chat 115,80 +
9. 9 100 46,13 43,50 44,81+1,31 0.82
50 14,78 15,48 15,13+0,31 ’
. 100 87,57 85,55 86,55+1,10
Hop chat 11,08 £
10. 20 61,56 63,78 62,67+1,15
10 0,92
4 40,83 39,48 40,16+0,63
. 100 91,24 95,20 93,21+1,97
Hop chat 7,40 £
11. 1 20 76,64 77,16 76,90+0,25 0.99
4 42,77 37,70 40,24+2,51 ’

Trong so 11 hop chat thi ¢ t6i 7 hop chat c6 hoat tinh &c ché cao lan
luot 1a hop chat 3 — 7, 10 — 11. Dic biét, hai hop chat 3 va hop chat 4 ¢é tac
dung uc ché cao nhat véi gia tri 1Cs thu duge 12 0,25 va 1,16 pM.

Riéng hop chat 3 chi v4i ndng do 10 pM c6 thé dat % wc ché hoat luc
enzyme PTP1B dén 97,30%. Cac hop chat 5, 6, 10 va 11 thé hién tac dung wc
ché & micc manh véi céc gia tri 1Cs, trong khoang tir 7,40 dén 34,26 uM.

Cac hop chit 1, 2, 8 va 9 ¢ tac dung tc ché vira, do c6 gia tri Gc ché
ICso> 100 pM.

3.4.2. Két qua thi nghiém danh gid tdc dung Gc ché enzyme a-
Glucosidase ciia cac hop chat.

Dua trén phan @ng phan cit co chat p-nitrophenyl-o-D-glucopyranoside

nho tac dong cua enzyme a-glucosidase, qua d6 giai phong san pham 1a p-

nitrophenol ¢c6 mau vang 13 san pham cua phan ung phan cit co chat p-
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nitrophenyl-alpha-D-glucopyranoside nhd tac dong cua enzyme alpha-

glucosidase (tir rudt non ctia chudt), chat ddi chimg duong (acarbose- Sigma).

a—glucosidase

p-nitrophenyl-alpha-D-glucopyranosile ——  alpha-D-glucose + p-
nitrophenol (mau vang)

Luong san phdm p-nitrophenol sinh ra tai thoi gian 30 phut sau phan
mg, n6 phan anh bang d6 hap thu hdn hop phan tng tai budc soéng 410 nm,
thé hién hoat d ciia enzyme alpha-Glucosidase. Phuong phap thir hoat tinh
trc ché enzyme alpha-Glucosidase dugc thuc hién trén dia 96 giéng (200
uL/giéng). Cu thé, mau duogc pha lodng bang nudc cat vo trang hoic dung
moi DMSO 100% dén nong do dich 1a 1, 4, 16, 64, 256, 1024 pg/mL. Boi
chtng duong dugc sir dung trong thi nghiém 1a Acarbose. Mau thir thay bang
dém phan Gng trong mau ddi ching &m. MAiu thi nghiém dem 0 voi nhiét do
37 °C. Sau 30 phut, dimg phan ung bang cach bd sung 100 pL Na,COs. Do
hép thu phan tmg do trén may Tecan Genios tai budc song 410 nm (A).

Bang 3.8. Két qua tac dung wc ché hoat luc enzyme a-Glucosidase ciia cac
mau cao chiét tir loai Rau dé:

. ~ Nf‘)ng do wc ché . <
STT Tén mau . Loai wc che
(I1Cs0, pg/mL")
Cao chiét tong .
1. 1876 +3,4 Khong xac dinh
(AD-Me)
Cao chiét n-Hexane _
2. 239,3+24 Khong xac dinh
(AD-Hx)
Cao chiét EtOAc ,
3. 198,5 + 3,7 Khong xac dinh
(AD-EA)
Cao nudc .
4. > 250 Khong xac dinh
(AD-H20)
5. Acarbose 1545+1,8 .
Comepetitive
Ghi cha:

a). Gia trj nong do irc ché 50 phdn tram tinh theo don vi ug/mL;
b). Poi chitng dirong sir dung trong phirong phdp thir nghiém.
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Kha ning wc ché enzyme alpha-Glucosidase caa mau thir duoc xac dinh

nhu sau:

A X AGasi chimg am)— Atmiu th
Do trc ché (%) = Zetching am)_ Zndu thin w1 (0
A(asi chiomg am)

Trong dé: I1Cs, (half maximal inhibitory concentration - duoc tinh trén phan

mém Table curve) 1a ndng do chét thir twong Gmg (e ché 50% hoat do cua
enzyme alpha-glucosidase.

Tuong tu nhu trén, ¢ trong thi nghiém danh gia hoat tinh sinh hoc nay,
hop chat Acarbose duogc sir dung la chat ddi chimg duong. Pay 13 mét hop
chat ¢ tac dung e ché enzyme a-Glucosidase da dugc sir dung lam chat doi
ching duong trong rat nhiéu cac nghién ctu trudc do .

Cac mau thtr nghiém duoc cho 14 ¢6 hoat tinh khi ching c6 kha ning trc
ché véi nong @6 <100 pM. Tur d6 gia trj IC50 cta cac hop chét co hoat tinh
duoc tinh todn sir dung phuong phap hoi quy.

Cac hop chat c6 gié tri IC50 nho hon 10 uM duoc danh gia 1a cac chat
c6 hoat tinh manh (strong activity), cac chat véi gia tri 1C50 nam trong
khoang tir 10 - 20 uM duoc coi la cac chat c6 hoat tinh tiém ning (potential
activity).

Cac hop chat cd gia tri 20 - 50 uM dugc coi la cac chat c6 hoat tinh khé
(moderate activity), cac hop chat c6 gia tri 50 — 100 pM thi duoc coi & cac
chat c6 hoat tinh yéu (weak activity). Con lai cac chat c6 gia tri IC50 > 100
uM thi dugc xem la khéng ¢ hoat tinh (no activity).

O bang 3.8 cho thdy két qua &c ché cua cac mau cao chiét tong va cac
mau cao phan doan cua lodi Rau dé thé hién véi gia tri 1Csy pg/mL. Trong do,
mau cao chiét tong (AD-Me) cd gia tri tc ché manh nhat ICs, = 187,6 + 3,4
ng/mL, tiép dén 1a mau cao chiét phan b6 Cao chiét EtOAc (AD-EA) voi gia
tri 1Csp = 198,5 % 3,7 pg/mL.

Déi chimg duwong Acarbose ¢6 gia tri hoat tinh tc ché 13 I1Cs, = 154,5 +
1,8 pg/mL. Hai phan doan cao chiét con lai la AD-Hx va AD-H,0 dugc coi la
c6 hoat tinh tc ché yéu véi gia trj 1Csp tinh toan duoc lan luot 1a 239,3 + 2.4
va > 250 pg/mL.
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Dbi voi cac mau hop chat phan lap dugc thir nghiém hoat tinh @c ché
dong enzyme a-Glucosidase. Bang 3.9 théng ké két qua danh gia tac dung
nay.

Bang 3.9. Két qua tac dung tc ché hoat luc enzyme a-Glucosidase cua cac
mau hop chat (1-11) phan lap tir loai Rau dé

. . Téac dung wc ché
STT Tén hegp chat a
(|C50, l,lM )
Hop chat 1
1 (1-O-(4-coumaroyl)-p-D- > 250
glucopyranoside)
, Hop chat 2 - 250
(1-O-caffeoyl-f-D-glucopyranoside)
Hop chat 3
3 . 29,62 + 0,96
(coumaric acid)
Hop chat 4
4 : - 28,58 + 0,01
(cinnamic acid)
Hop chat 5
5 o 133,07 £ 0,96
(uridine)
Hop chat 6
6 . 183,13+ 1,22
(adenosine)
Hop chat 7
7 23,88 £ 0,47
(ethylparaben)
Hop chat 8
8 . 147,23 + 1,03
(L-(-)-Phenyllactic acid)
Hop chat 9
9 : : . 45,50 £ 0,50
(2,4-Dihydroxycinnamic acid)
10 Hop chat 10
(caffeic acid)
n Hop chat 11
(methyl caffeate)
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Trong s6 11 hop chat thir nghiém thi ¢ 06 hop chit c6 hoat tinh tc ché
d6i v&i enzyme a-Glucosidase, lan luot 1a cac hop chat sé 3 — 4, 7 — 9. Trong
d6, bdn hop chat 3 (coumaric acid), 4 (cinnamic acid), 7 (ethylparaben) va 9
(2,4-Dihydroxycinnamic acid) c6 tac dung ¢ ché manh nhat vai gié tri 1Cs,
nam trong khoang 23,88 — 45,50 pM.

Gia tri nay cho thay hoat tinh cua cac hop chét trén manh hon gip 4-5
lan so véi acarbose - d6i ching duong sir dung trong thi nghiém nay.

Hai hop chat sb 5 (uridine) va 8 (L-(-)-Phenyllactic acid) dugc coi 1a c6
tac dung uc ché manh véi gia tri ICsy dat 1an luot 1a 133,07 va 147,23 pM,
tuong dwong va c6 chut nhinh hon so véi acarbose — ddi ching duong cd gia
tri Gc ché 1Cs 12 154,5 + 1,8 M.

Riéng hai hop chat s6 1 (1-O-(4-coumaroyl)-S-D-glucopyranoside) va
s6 2 (1-O-caffeoyl-f-D-glucopyranoside) cho thdy c6 hoat luc tc ché yéu
hoac khong co tac dung tc ché do thé hién gia tri ac ché ICsy> 250 pM.

Cac hop chat 10 (caffeic acid) va hop chat 11 (methyl caffeate) con lai
khong duoc danh gia hoat tinh trong 1an tha nghiém nay.
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KET LUAN
Trong qua trinh thyuc hién Luan vin, tdi da thu duoc mot sb két qua nhu sau :

1. Pa thu thap duoc mau nghién cau la mau thuc vat cdy Rau dé (Aruncus
dioicus) thu héi tai Quang Ninh. Bang phuong phap chiét xut va tach
phan doan di thu duoc céc cao chiét phan doan n-Hexane, ethylacetate
(EtOAC), va methanol (MeOH) tong, va phan doan nudc.

2. Tir cao chiét EtOAc, két hop cac ky thuat sic ky khac nhau da phan 1ap
dugc 11 hop chat tinh sach, cau triic hoa hoc cua cac hop chat nay duoc
xéac dinh bang phuong phap phan tich phd NMR va so sénh véi TLTK.
Cac hop chat bao gém: (1-O-(4-coumaroyl)-S-D-glucopyranoside) (1),
(1-O-caffeoyl-p-D-glucopyranoside) (2), coumaric acid (3), cinnamic
acid (4), uridine (5), adenosine (6), Ethylparaben (7), L-(-)-Phenyllactic
Acid (8), 2,4-dihydroxycinnamic acid (9), Caffeic acid (10), methyl
caffeate (11).

3. Panh gia duoc hoat tinh @c ché hoat lec enzyme PTP1B:

Trong s6 11 hop chét thi ¢ t6i 7 hop chét c6 hoat tinh &c ché cao lan
luot 12 hop chat 3 — 7, 10 — 11. Pic biét, hai hop chat 3 va 4 co tac
dung tc ché manh nhat véi gia tri 1Cs 12 0,25 va 1,16 pM. Céac hop
chat 5, 6, 10 va 11 thé hién tac dung &c ché & muc tdt so véi dbi ching
duong. Céc hop chat 1, 2, 8 va 9 ¢6 tac dung wc ché trung binh.

4. Panh gia tac dung uc ché hoat lyc enzyme o-Glucosidase:

Trong s6 11 hop chat thir nghiém thi ¢6 06 hop chat thé hién hoat tinh
trc ché d6i véi hoat luc enzyme o-Glucosidase, lan luot 12 cac hop chat
s6 3— 4, 7—9. Cac hop chit 3, 4, 7 va 9 thé hién tac dung tc ché manh
nhat (1Cso < 50 pM). Hai hop chat s6 5 va 8 thé hién tac dung tc ché
manh v&i 1Cs ~ 147 uM, tuong duong d6i ching duwong. Cac hop chét
khac thé hién tac dung c ché yéu hon so véi d6i chimg duong la
Acarbose.

5. Véi céc két qua nghién ciru da dat duoc, cho thiy cay Rau dé, dac biét
la thanh phan céc hop chat c6 trong nguyén liéu nay c6 tiém nang 16n
trong viéc nghién cau, tim kiém, tao san pham @ng dung trong diéu tri
ha duong huyét.
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PHU LUC PHO CAC HOAT CHAT

Hoat chat Pho Trang
, Phd *H NMR cua hoat chat 1 I-11
Hoat chat 1 - ;
Pho 13C NMR cua hoat chat 1 -1
, Ph6 H NMR cua hoat chat 2 " -1V
Hoat chat 2 - ;
Pho 33C NMR cua hoat chat 2 V-V
) Pho 'H NMR cua hoat chit 3 V- VI
Hoat chat 3 - -
Pho 13C NMR cua hoat chét 3 VI -VII
, Pho 'H NMR cua hoat chit 4 VIl - VI
Hoat chat 4 . ,
Pho 13C NMR cua hoat chat 4 VII-IX
, Pho 'H NMR cua hoat chat 5 IX - X
Hoat chat 5 . ,
Pho C NMR cua hoat chat 5 X - Xl
, Pho 'H NMR cua hoat chat 6 X1 - XII
Hoat chat 6 . ,
Pho 13C NMR cua hoat chét 6 XI1 - X1
. Pho 'H NMR cua hoat chat 7 X1 - X1V
Hoat chat 7 . -
Pho 13C NMR cua hoat chat 7 XIV- XV
, Phé H NMR cua hoat chat 8 XV - XVI
Hoat chat 8 . ;
Pho 13C NMR cua hoat chét 8 XVI - XVII
, Phéd *H NMR cua hoat chat 9 XVII - XVIII
Hoat chat 9 - .
Pho 3C NMR cua hoat chat 9 XVIII - XIX
, Ph6 *H NMR cua hoat chét 10 XIX - XX
Hoat chat 10 - :
Pho 3C NMR cua hoat chét 10 XX - XXI
) Pho6 'H NMR ctia hoat chat 11 XX - XXII
Hoat chat 11 - :
Pho 13C NMR cua hoat chat 11 XXI1 - XX




1. Phi luc Pho 'H NMR cua hoat ¢ it so 1.
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Phu luc 3. Pho *H NMR (phd gian) cta hoat chat 1 (600 MHz, MeOD)
2. Phu luc Pho 3C NMR cua hoat chét 1
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Phu luc 4. Pho 13C NMR cua hoat chét 1 (150 MHz, MeOD)



2. Phu luc Pho 3C NMR cua hoat chét 1
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Phu luc 5. Pho 13C NMR cua hoat chét 1 (150 MHz, MeOD)

3. Phu luc Phé6 *H NMR cua hoat chit 2
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Phu luc 6. Pho *H NMR cua hoat chat 2 (600 MHz, MeOD)



3. Phy luc Ph6 *H NMR cua hoat chit 2
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Phu luc 7. Pho 'H NMR cua hoat chat 2 (600 MHz, MeOD)

4. Phu luc Pho 3C NMR cuia hoat chit 2 :
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Phu luc 8. Pho 13C NMR cuia hoat chat 2 (150 MHz, MeOD)
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4. Phy luc Phé 3C NMR cua hoat chit 2
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Phu luc 9. Pho 13C NMR cuia hoat chat 2 (150 MHz, MeOD)

5. Phu luc Ph6 *H NMR cua hoat chit 3
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Phu luc 10. Phé 'H NMR cua hoat chét 3 (600 MHz, MeOD)
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5. Phy luc Ph6 'H NMR cua hoat chét 3

- TR h=1
Phu luc 11. Phd 'H NMR cua hoat chat 3 (600 MHz, MeOD)

6. Phu luc Pho 3C NMR cua hoat chét 3
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Phu luc 12. Pho 13C NMR cua hoat chét 3 (150 MHz, MeOD)
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6. Phu luc Pho 3C NMR cua hoat chét 3
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Phu luc 13. Pho 3C NMR ciia hoat chat 3 (150 MHz, MeOD)

7. Phu luc Phd 'H NMR cua hoat chit 4
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Phu luc 14. Pho *H NMR cua hoat chit 4 (600 MHz, MeOD)
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7. Phu luc Phd *H NMR cua hoat chit 4
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Phu luc 15. Pho *H NMR cua hoat chit 4 (600 MHz, MeOD)
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8. Phu luc Pho 3C NMR cua hoat chét 4:
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Phu luc 16. Pho 13C NMR cua hoat chat 4 (150 MHz, MeOD)



8. Phu luc Phé 3C NMR cua hoat chét 4
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Phu luc 17. Pho 13C NMR cua hoat chat 4 (150 MHz, MeOD)

9. Phu luc Phd 'H NMR cua hoat chit 5
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Phu luc 18. Pho 'H NMR cua hoat chat 5 (600 MHz, MeOD)
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9. Phu luc Phd *H NMR cua hoat chit 5
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Phu luc 19. Pho 'H NMR cua hoat chat 5 (600 MHz, MeOD)

10. Phuy luc Phd 3C NMR cua hoat chét 5
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Phu luc 20. Pho 13C NMR cua hoat chat 5 (150 MHz, MeOD)
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10. Phu luc Phd 3C NMR cua hoat chat 5

AD8-MeOD-C13CPD
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Phu luc 21. Pho 3C NMR cua hoat chat 5 (150 MHz, MeOD)

11. Phy luc Phd 'H NMR cua hoat chit 6
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Phu luc 22. Phé *H NMR cua hoat chit 6 (600 MHz, MeOD)
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11. Phu luc Phd *H NMR cua hoat chét 6

N2 Y 2 N2

i \
I l J
TN St r

T T T T T T T T T T T T T T T T T T T T L) T T T T T T
84 83 B2 B1 BO 79 7B 77T 76 7S T4 T3 TZ TA T.0 B9 6B BT 66 B5 64 63 62 81 6.0 ppm

B £
Phu luc 23. Pho 'H NMR cua hoat chat 6 (600 MHz, MeOD)

12. Phu luc Phd 3C NMR cua hoat chat 6
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Phu luc 24. Pho 3C NMR ciia hoat chat 6 (150 MHz, MeOD)
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12. Phu luc Phd 3C NMR cua hoat chat 6
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Phu luc 25. Pho 13C NMR cua hoat chat 6 (150 MHz, MeOD)

13. Phuy luc Phd 'H NMR cuia hoat chét 7
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Phu luc 26. Pho *H NMR cua hoat chat 7 (600 MHz, MeOD)
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13. Phu luc Phd *H NMR cua hoat chét 7
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Phu luc 27. Pho 'H NMR cua hoat chat 7 (600 MHz, Acetone)

14. Phu luc Phd 3C NMR cua hoat chat 7

Phu luc 28. Pho 13C NMR ciia hoat chat 7 (150 MHz, Acetone)
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14. Phu luc Phd 3C NMR cua hoat chat 7
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Phu luc 29. Pho 13C NMR cua hoat chat 7 (150 MHz, Acetone)

15. Phy luc Phd 'H NMR cua hoat chit 8
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Phu luc 30. Pho *H NMR cua hoat chit 8 (600 MHz, MeOD)
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15. Phu luc Phd *H NMR cua hoat chét 8
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Phu
luc 31. Pho 'H NMR cua hoat chat 8 (600 MHz, MeOD)

16. Phu luc Phd 3C NMR cua hoat chét 8

1\

T T T T T T T T T T T T
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Phu luc 32. Pho 3C NMR cua hoat chit 8 (150 MHz, MeOD)
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16. Phu luc Phd 3C NMR cua hoat chat 8
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Phu luc 33. Pho 13C NMR ciia hoat chat 8 (150 MHz, MeOD)

17. Phu luc Phd *H NMR cua hoat chit 9
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Phu luc 34. Pho 'H NMR cua hoat chat 9 (600 MHz, MeOD)
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17. Phu luc Phd *H NMR cua hoat chit 9
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Phu luc 35. Pho *H NMR cua hoat chit 9 (600 MHz, MeOD)

18. Phu luc Phd 3C NMR cua hoat chat 9
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Phu luc 36. Pho 13C NMR cua hoat chat 9 (150 MHz, MeOD)
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18. Phu luc Phd 3C NMR cua hoat chat 9
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Phu luc 37. Pho 13C NMR cua hoat chat 9 (150 MHz, MeOD)

19. Phuy luc Phd 'H NMR cua hoat chat 10
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Phu luc 38. Pho *H NMR cua hoat chat 10 (600 MHz, MeOD)
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19. Phu luc Phd *H NMR cua hoat chét 10
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Phu luc 39. Pho *H NMR cua hoat chit 10 (600 MHz, MeOD)

20. Phu luc Phd 3C NMR cua hoat chét 10
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Phu luc 40. Pho 3C NMR cua hoat chat 10 (150 MHz, MeOD)
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20. Phu luc Phd 3C NMR cua hoat chét 10
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Phu luc 41. Phd 13C NMR cua hoat chat 10 (150 MHz, MeOD)

21. Phu luc Phd 'H NMR cua hoat chat 11
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Phu luc 42. Pho *H NMR cua hoat chit 11 (600 MHz, MeOD)
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21. Phu luc Phd 'H NMR cua hoat chat 11
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Phu luc 43. Pho *H NMR cua hoat chat 11 (150 MHz, MeOD)

22. Phu luc Pho *H NMR cuia hoat chat 11
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Phu luc 43. Phd 13C NMR cua hoat chat 11 (150 MHz, MeOD)
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22. Phu luc Phd 'H NMR cua hoat chat 11
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Phu luc 43. Pho 3C NMR cua hoat chat 11 (150 MHz, MeOD)



VIENHANLAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA HOC VA CONG NGHE VN Poc l1ap - Ty do - Hanh phic
HOC VIEN KHOA HQC VA CONG NGHE

S6: 320 /QD-HVKHCN He Noi, ngay 08 thdng 04 nim 2024

‘ QUYET PINH
Ve viéc thanh 13p Hoi dong danh gia luan van thac si

GIAMPOC
HQC VIEN KHOA HQOC VA CONG NGHE

Can cu Quyét dinh $6 303/0P-VHL ngay 01/03/2023 cia Chi tich Vién Han
lam Khoa hoc va Cong nghé Viét Nam vé viéc ban hanh Quy ché 16 chite va hoat dong
cua Hoc vién Khoa hoc va Cong nghé,

Cdn cit Thong tw s6 23/2021/TT-BGDDT ngay 30/08/2021 ciia By trudng Bo
Gido duc va Pdo tao vé viéc ban hanh Quy ché dao tao trinh do thac si;

Céin cir Quyét dinh s6 1966/0D-HVKHCN ngay 28/12/2021 ciia Gidm dée Hoc
vién Khoa hoc va Céng nghé vé viée ban hanh Quy ché dao tao trinh do thac st:

Céin etk Quyét dinh s6 896/QP-HVKHCN ngay 25/05/2022 cia Gidm déc Hoc
vién Khoa hoc va Céng nghé vé viée cong nhdn hoc vién cao hoc tring tuyén dot 1
ndam 2022,

Can cir Quyét dinh s6 1093/0P-HVKHCN ngay 02/10/2023 cua Gidm doc Hoc vién
Khoa hoc va Cong nghé vé viéc cong nhin de 1ai va cir nguoi hudng dan lugn van thac st:

Xét dé nghi ciia Truéng khoa Khoa Cong nghé sinh hoc, Truomg phong Pao tqo.

QUYET PINH:

Diéu 1. Thanh 1ap Hoi df“)ng danh gia luan van thac si cho hoc vién Bui Thi
Thuc v6i dé tai: “Tim kiém cac chit c¢6 hoat tinh ha dudong huyét tir loai Rau dé
(Aruncus dioicus) & Viét Nam”.

Nganh: Sinh hoc thyc nghiém M3 sb: 842 01 14

Danh sé4ch thanh vién Hoi ddng dénh gid luan van kém theo Quyét dinh nay.

Pitu 2. Hoi ddng c6 trach nhiém danh gia luan vin thac si theo ding quy ché
hién hanh ctia Bo Gi4o duc va Bao tao, Hoc vién Khoa hoc va Cong nghé. Quyét dinh
nay c6 hiéu luc trong thoi han téi da 60 ngay 1am viéc ké tir ngay ky.

Hoi dong tu giai thé sau khi hoan thanh nhiém vu.

Piéu 3. Trudng phong T chirc - Hanh chinh va Truyén thong, Truéng phong
Dao tao, Trudong phong Ké toan, Trudng Khoa Cong nghé sinh hoc, cdc thanh vién c6
tén trong danh sach Hoi déng va hoc vién cao hoc ¢6 tén tai Pidu 1 chiu trach nhiém
thi hanh Quyét dinh nay./. s

Noi nhin: GIAM bOC
- Nhu Diéu 3; :

- Luu hé so hoc vién;
-Luu: VT, DT, MT.14.




DANH SACH HQOI PONG PANH GIA LUAN VAN THAC Si

Kém theo Quyét dinh s6 320 /QD-HVKHCN ngay 08/ 04 /2024
cua Gidm doc Hoc vién Khoa hoc va Cong nghé)

N ganh: Sinh hoc thuc nghiém

Mi sb: 8 42 01 14

Ngudi huéng dan: TS. Nguyén Phi Hiing
- Vién Hda hoc céc hop chat thién nhién, Vién Han 1am KHCNVN

Trach nhi¢m

TT Ho va tén, h?c At Chl‘ly;n Co quan cong tac trong Hoi
hoc vi ngan dong
1 GS.TS. Chu Hoang | Cong nghg Vién Cong ngh€ sinh hoc, Cha tich
| Ha sinh hoc Vién Han 1Jam KHCNVN -
, | PGS.TS. D3 Thi S;m;;y uoe Vién Cong nghé sinh hoc, S
* | Thao gl Vién Han 1am KHCNVN :
dong vat
PGS.TS. Vii Dinh o Trudng Héa va Khoa hoc Sy song, s vam |
| Hosn A B Pai hoc Bach Khoa Ha Noi Fhiin bigt 2
4 | TS. Pinh Thi Thu Hoasinh | Hoc vién Khoa hoc va Cong nghg, | Uy vién-
"~ | Hang hoc Vién Han lam KHCNVN Thu ky
5 | TS Nguyén Trung Mién dich Vién Cong nghé sinh hoc, v vien
* | Nam hoc Vién Han lam KHCNVN y

(Hoi dong gom 05 thanh vién)./. %



VIENHANLAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA HOC VA CONG NGHE VN Poc 1ap - Tw do - Hanh phic
HOQC VIEN KHOA HQC VA CONG NGHE

Ha N¢i, ngay 18 thang 05 ndm 2024

BIEN BAN HQP HQI PONG PANH GIA LUAN VAN THAC SI

Thuyc hién Quyét dinh s6: 320/QD-HVKHCN ngay 08/04/2024 cua Gidm
d6¢c Hoc vién Khoa hoc va Cong nghé vé viée thanh lap Hoi déng dénh gia luan
véan thac si ctia hoc vién Bui Thi Thuc

Tén dé tai: Tim kiém cac chét ¢6 hoat tinh ha dudng huyét tur loai Rau dé
(Aruncus dioicus) & Viét Nam

Nganh/Chuyén nganh: Sinh hoc thuc nghiém

Mi s6: 8 42 01 14

Hom nay, ngay 18/05/2024 Hoi dong da hop tai phong hop 1710, A28,
Hoc vién Khoa hoc va Cong nghé vao lic 09 gio 00, Hoi dong gdm 05 thanh
vién:

1. GS.TS. Chu Hoang Ha Chu tich hoi dong

2. TS. Pinh Thi Thu Hing Thu ky hoi dong

3. PGS. TS. D6 Thi Thao Phan bién 1

4. PGS. TS. Vi Dinh Hoang Phén bién 2

5. TS. Nguyén Trung Nam Uy vién hoi ddng

Thanh vién Véng 34071 - RO, 1 (Phan bién hoac uy vién,

d3 c6 ban nhan xét dong y cho phép hoc vién dugce bao vé trude Hoi dong danh
gid ludn vén thac si).
NOI DUNG LAM VIEC

1. bai dién co s dao tao doc quyét dinh thanh 1ap Hoi déng danh gia luén van

2. Chu tich Hoi ddng, diéu khién phién hop

3. Thu ky HB, doc 1i lich khoa hoc va bang diém cua hoc vién

4, Hoc vién trinh bay luan vin trude Hoi dong

5Phanb1en1 m% Aey )ﬂm,/@v%ym, wdcm/%cf
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8. Cac thanh vién HD va nhiing nguoi tham du néu cau h7c”)i . ‘
" TS@%««%Z;/Cg  Iorv. ]MM.ZQ ..... Novy. /gé/é)mm /Aw%/ K
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10. Hoi dong hop kin va cho diém
- Hoi dong bau ban kiém phiéu gom 3 thanh vién:

’ . I ; .- e~
Uy vién:......[S.... w/fxc%%u ...............

- Két qua kiém phiéu nhu sau:

S6 phiéu phét ra:.... ! 0h.......
Sé phibu thu vé:....05.......
Tong sb diém:...... 42 £

Piém trung binh: . 57/5 ........



Piém thudng cong trinh cong bd:..0...............
Téng diém danh gia lun van va thudng cong trinh cong bé:. ... 5.8,
- Két luan cua HQI dong;
+ Luédn van . o, (dat/khong dat yéu cau)
+ Tinh kho trung ldp ndi dung va tén dé tai véi cée cong trinh cong bd:
...... Kyf My./ﬁ?l)}/,/&%

---------------------------------------------------------------------------------------------------

11. Chu tich Hoi dong, cong bd két qua, yéu cau hoc vién chinh stra ludn van véi
cac noi dung sau:

A b 1o ,,W/Mm /%A%
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CONG HOA XA HOI CHU NGHIA VIET NAM
Ddoc lép — Ty do — Hanh phiic

BAN NHAN XET PHAN BIEN LUAN VAN THAC ST

Ho va tén ngudi nhén xét:. .. ﬂv" .7?74' ; 7}1 4.’(:.(; ............... Hoc ham, hoc vi: /9[(’/3 o) % N
Chtrc danh trong Hoi ddng: ...vvvvnne. - N TR
Co quan cong tic: ..\ ((fj' fw‘/h’lﬁ/ﬂwz ............................................. ‘
Ho va tén hoc V1en ..... fzwu ............ ﬁuu ............................................ s
Tén &8 tai: ; n'n /&L,am....(‘a,; L af.. £a...?fu‘£of...«.é)af>...r{1a .JLL( %zuﬂ
A Aot Rt D L ATtk AL GGt ) /
Chuyén nganh: Sinh hoc thyc nghiém. Ma s6: 842 01 14

NOI DUNG NHAN XET
1. Tinh cép thiét, tinh thoi sy, y nghia khoa hoc va thuc tién cia dé tai lusn ve“m
""TD; W €A ff.l.( (6( €idin ﬁ%‘( LA, ffiaa (fi/’.) BEYR= 7 C[é}fld’? ’g"‘é‘/
ks BT Bocin [ oL Aol G, //%ﬂanf /?”/ oK

PW415»5&04— .uc.dm"z»/dkc (,th/n %7 e a/(/z ﬁfyfw

-----------------------------------------------------------------------------------------------------------------------------------------------

2. Sy khéng tring ldp cua a8 tai nghlen clru so véi cac cdng trinh khoa hoc, luan vin
d4 cong bd & trong va ngoai nude; tinh trung thye, rd rang va déy du trong trich dan tai
liéu tham khéo:

................................................................................................................................................
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3. Su phil hop gifta tén dé tai véi néi dung nghién ctu cling nhu véi chuyén nganh va
ma s6 dao tao:
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4, D6 tin cdy va tinh hién dai cia phuong phap nghién clru di st dung dé hoan thanh
ludn van:
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5. K&t qua nghién ctu ctia ludn vin:
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6. Nhing han ché, thiéu sot cﬁa luan vin vé& ndi dung, hinh thirc va 4u hoi:
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7. Néu téc gia chua viét bai bao khoa hoc thi ndi dung ctia luéin vén c6 thé duoc viét
thanh cac bai béo dé i dang trén trén tap chi khoa hoc, sach chuyén nganh hodc
tuyén tap cong trinh hoi nghi khoa hoc cap qubc gia, qubc té hay khong?
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................................................................................................................................................



8. Két luan chung (khing dinh mtrc d6 dap Gng cdc yéu cdu dbi véi mot ludn vin Thac
sT; lun vin c6 thé dua ra bao vé dé nhan hoc vi Thac sT duge hay khong?):

................................................................................................................................................
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------------------------------------------------------------------------------------------------------------------------------------------------

Ngwoi nhan xét
(Ky, ghi 13 ho tén)

- Nhgn xét dwoc lam thanh 02 ban, ¢é chit ky cia ngueoi nhdn xét va giri vé phong Pdo tgo
02 ngay triede budi bdo vé.

- Dia chilién hé: CV. Nguyén Thi Minh Tém phong Pao tgo, Hoc vién Khoa hoc va Cong
nghé, Vien Hom 1dm Khoa hoc va Cong nghé Viét Nam. 18 Hoang Oudc Viet, Cdu Gidy,
Hé Noi. DT02438689977- 0946082099



CONG HOA XA HOI CHU NGHIA VIET NAM
Doc 1ap — Ty do — Hanh phtic

BAN NHAN XET PHAN BIEN LUAN VAN THAC SI

Ho va tén nguoi phan bién: Vi Dinh Hoang

Hoc ham, hoc vi: PGS. TS

Chuyén nganh: Hod hitu co — Hod hop chét thién nhién

Co quan cong tac: Truong Hoéd va Khoa hoc Su séng —Pai hoc Bach khoa Ha Noi

Ho va tén hoc vién: Bui Thi Thuc

Tén d@ tai: Tim kiém cac chit c6 hoat tinh ha dudng huyét tur loai rau dé (Aruncus
dioicus) & Viét Nam.

Chuyén nganh: Sinh hoc thuc nghiém
Mz sb: 8420114

NOI DUNG NHAN XET

1. Tinh cép thiét, tinh thoi su, y nghia khoa hoc va thyc ti8n cua dé tai luan van:

Cay rau dé (Aruncus dioicus) 1a vi thudc nam, dwoc st dung tir 14u trong y hoc dén gian.
Céy nay c¢6 thanh phan hoa hoc va hoat tinh sinh hoc phong phii, dugce cac nha khoa hoc
quan tam nghién ctru. Céy dugc nghién ciru nhiéu & nuée ngoai, tuy nhién ¢ Viét Nam
chua c6 nhidu bao céo vé loai cdy nay. D& tai thac si “Tim kiém cac chét c6 hoat tinh ha
duong huyét tir loai rau dé (Aruncus dioicus) & Vi€t Nam” c6 tinh khoa hoc va thuce tién.
2. Su khong trung ldp cia d& tai nghién citu so vdi cac cong trinh khoa hoc, ludn vén da
cOng bb & trong va ngoai nudce; tinh trung thwe, 16 rang va ddy du trong trich dén tai lidu
tham khao:

Pé tai nghién ctru khong tring lip v6i cac cong trinh khoa hoc, luan vin da cong bo o
trong va ngoai nudce; Cac tai lieu tham khéo trong luén vén 1a trung thye, 1 rang va
tuong d6i ddy du, cap nhat.

3. Su phu hgp gitia tén d8 tai v6i noi dung nghién ctru cling nhu véi chuyén nganh va
ma s6 ddo tao:

Tén d8 tai pht hop véi ndi dung nghién clru, v6i chuyén nganh sinh hoc thuc nghiém,
va voi ma so dao tao 8420114,

4. D0 tin cdy va tinh hién dai cia phuong phap nghién ctru da sir dung dé hoan thanh
ludn vin:
Dé thuec hién nghi€n ctru, tac gia da st dung cac phuong phap nghién ctru hién dai, tin

cdy khoa hoc, bao gém cdac phuong phap chiét tach hop chit thién nhién, cac phuong

phép phd xé4c dinh céu tric hop cht, va cac phuong phap thir nghiém hoat tinh sinh hoc
ha duong huyét ddi véi céc chét phan lap.

5. Két qua nghién ctru ctia ludn van:
- D phén 18p dugc 11 hop chat tir mau bdy 14 mot hoa.
- bé x4c dinh cu triic hod hoc ctia 11 chat phén 14p.



- P43 tién hanh thtr nghiém hoat tinh ha duong huyet ctia c4c can chiét va cac hop chét
phan lap duoc. Két qua cho thy c6 nhiéu hop chit c6 hoat tinh trc ché hoat Iyc enzyme
PTP1B va enzyme alpha-glucosidase dang quan tim.
6. Dong gdp mdi cia ludn vin:
Téc gia nén néu trong két luan ro hon vé tinh méi trong thanh phan hoé hoc va hoat tinh
ha duong huyét ctia nghién clru so voi cdc ket qué di cong bd.
7. Nhitng han ché, thiéu sét ctia luan vin vé ndi dung va hinh thie:
Lugn vén ¢6 ndi dung khoa hoc phong pht, khéi lugng nghién ctru lon, dap img yéu cAu
ludn vin thac st. Quyén duoge trinh bay rd rang, b6 cuc can ddi, it 13i.
Mot sb cau hoi va gop ¥:
- Nén dung tir “hop cht” thay cho “hoat chit” khi nhéc dén chit phan lap dugc
noé1 chung.
- Kiém tra lai sb liéu phd chét 7 (trang 50). V& Iy thuyét, vong thom thé para s& chi
c6 2 tin hi€u doublet, chir khdng phéi double doublet.
- Céc dung moi do phd stra lai chinh x4c hon 14 detori hod.

8. Néu tac gia chua viét bai bédo khoa hoc thi ndi dung cta ludn vin c6 thé duoc Viét
thanh céc bai bao dé giri dang trén trén tap chi khoa hoc, sach chuy€n nganh hodc tuyén
tap cong trinh hoi nghi khoa hoc cp qudc gia, qubc té hay khong?

Luan vén c6 ndi dung khoa hoc tot, c6.thé dang bao hodc bao céo hoi thao.
9. Két luan chung (khing dinh muc do dap Gmg cac yéu ciu ddi véi mot [udn vin Thac
s1; ludn van c6 thé dua ra bao v€ d€ nhan hoc vi Thac sT dugc hay khong?):

- Lufn vidn dap img cac yéu cau ve ndi dung va hinh thirc d6i v6i mot luin vin
- Luén védn c6 thé dua ra bado v¢é d¢ nhan hoc vi Thac s1

Ha Noi, ngay 12 thang 5 nam 2024

Nguwoi phan bién
(Ky, ghi r0 ho tén)

\
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- Nhdgn xét duoc lam thanh 02 ban, c6 chit ky ciia nguoi nhdn xét va giri vé phong Bao tao
02 ngay truede budi bdo ve.

- Dia chi lién hé: Nguyén Thi Thanh Ngdn phong Pao tao, Hoc vién Khoa hoc va Cong
nghé, Vién Han Iam Khoa hoc va Céng nghé Vigt Nam. 18 Hodng Quo”'c Viet, Cdu Gz’cfy,
Ha Ngi. DT: 0989322368



VIEN HAN LAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA HQC VA CONG NGHE VN Doc 1ap - Ty do - Hanh phiic
HOQC VIEN KHOA HQC VA CONG NGHE

BAN GIAI TRINH CHINH SUA LUAN VAN )
THEO KET LUAN CUA HQI PONG PANH GIA LUAN VAN THAC SI
Ho tén hoc vién:  Bui Thi Thue Lop: BIO2022A

Tén d@ tai luan van: “Tim kiém cac chit c6 hoat tinh ha duong huyét tir loai Rau dé

(Aruncus dioicus) & Viét Nam.”’

Nganh: Sinh hoc thyc nghiém M s6: 8 42 01 14
Ngudi huéng dan khoa hoc: TS. Nguyén Phi Hung.

Ngay bao v¢ luan van: 18/05/2024

Can ctr bién ban hop hoi déng danh gia luan van thac si, hoc vién da chinh

stra luan van nhu sau:

STT Noi dung dé nghi bd sung, Noi dung da bd sung, chinh stra £/ woC VI
chinh stra i
1 Trong phan mé dau trang s6 2 | DA chinh stra va viét lai muc tiéu
can lam ré muc tiéu nghién nghién ctru theo y kién hoi dong.
clru
2 | Trong phan tong quan, ndi D3 chinh stra bd sung vé bénh tiéu

dung 1.7 trang 19 can chinh dudng theo y kién hoi dong.
stra phﬁn tim hiéu vé bénh ha
duong huyét thanh tim hiéu vé

bénh tiéu duong.

3 Trong Chuong 2, ndi dung D4 chinh sira, bd sung thém tai liéu
2.2.5.2 Thtr nghiém tac dung | tham khao ndi dung 2.2.5.2 theo y
tic ché enzyme alpha- kién hoi dong.

glucosidase can bo sung tai

liéu tham khao.

4 | Trong luén vin, thay tr “*hoat | D4 chinh stra va viét lai theo y kién
B chét” thanh ‘hop chat”’ hdi dong.




5 Chuong 3, phan 3.3.2 CAu trac | D3 chinh stra va viét lai dir liéu phé
héa hoc ctia cac chat phan 14p | theo y kién hoi ddng.
tir cic mau cao chiét can kiém

tra, chinh stra dit liéu pho.

6 | Phéan két luan can viét gon lai | Pa chinh stra va viét ngén gon lai két
cho xuc tich, néu bat dugc két |1yan.

qua nghién ctru.

7 | Chinh stra lai nhiéu 16i chinh | P4 chinh stra lai toan b trong luan
ta, danh may, cau tu. van.

Ha Noi, ngay 25 thdang 5 nam 2024

CHU TICH HOQI PO TAP THE HUONG DA

HOQC VIEN

GS.TS. Chu Hoang Ha TS. Nguyén Phi Hung Bui Thi Thue

XAC NHAN CUA CO SO PAO TAQ
= KT GIAM DOC
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Nguyén Thi Trung





