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MG PAU
1. Pit van dé

Chi Mo day (Paederia L.) 1a mét chi thuc vat c6 hoa trong ho ca
phé (Rubiaceae), c6 khoang 31 loai, déu 1a day leo, phan bé chu yéu &
viing can nhiét déi, nhiét déi chau A, va Nam My. O Viét Nam, ¢ 5
loai, trong d6 cay Mo tron (Paederia foetida), Mo long (Paederia
lanuginosa) va Mo tam thé (Paederia scandens) 1a cac loai phé bién
nhét. Tir xa xua, trong dan gian di sir dung mot s6 loai thude chi nay
dé chira mot s6 loai bénh theo phwong phap truyén thing.

Nhiéu nghién ctru di cong bd vé thanh phan hoé hoc, hoat tinh sinh
hoc, duoc ly cua dich chiét tir cdy Mo va gia tri ciia chling trong y hoc,
trong d6 tap trung vao hai loai chii yéu 1a Mo tron (Paederia foetida)
va Mo tam thé (Paederia scandens). Bén canh d6, mét vai nghién ctu
cling d3 danh gia hoat tinh sinh hoc cua mét s6 hop chét dwoc phan
lap tir chi Mo ddy, dong thai chi ra rang, hoat tinh chung c6 dugc thong
qua co ché chdng oxy hoa nhu kha ning chéng ung thu khang viém,
khang khuan, bao vé tim mach, bao vé than kinh, bénh dai thdo duong,
viém khop...Tuy nhién, chua cé cac nghién ctru danh gia hoat tinh
chéng oxy hoa cua cac hop chét ¢6 ngudn gdc tir chi Mo day, co ché
phan ing chdng oxy ho4, ciing nhu mdi lién hé giira cau trdc va hoat
tinh caa cac hop chét nay.

2. Muc tiéu nghién ciru

— Chiét tach va dinh danh thanh phan hoé hoc, tham do, thir nghiém
hoat tinh chéng oxy hoé ciia mot sé cao chiét phan doan tir mot s6 loai
dugc chon loc cta chi Mo day (Paederia L.);

— Phan lap, xac dinh cu tric cia mot sé hop chat hoa hoc tir bo
phan ciia mét sb loai dugc chon loc cua chi Mo day (Paederia L.);

— Lwa chon phuong phép tinh toan hoat tinh chéng oxy hoé phu



hop ddi v&i mot sb hop chat c6 tiém niang cua chi Mo day (Paederia
L.);

— Panh gi4 hoat tinh chéng oxy hoa ctia hop chat chiét xuat tir mot
s6 loai dugc chon loc cua chi Mo day (Paederia L.) bang phwong
phéap hoa tinh toan da lua chon.

3. Noi dung chinh ciia luin an

— Chiét tach, dinh danh mét sb thanh phan hoa hoc cua dich chiét
tir 14 cay Mo 16ng va Mo tron, thir nghiém hoat tinh chéng oxy hoa
ctia mot s6 phan doan dich chiét;

— Phan lap va xac dinh ciu tric hod hoc mét s6 hop chat tir phan
doan dich chiét cua 14 cay Mo 16ng va Mo tron;

— Khao sét, lya chon phuong phap tinh toan hoat tinh chéng oxy
ho& phit hgp cho mét sé hop chét tiém ning co trong cdy Mo 16ng, Mo
tron va Mo tam thé;

— Tinh to&n hoat tinh chéng oxy hoa caa mét s6 hop chit tiém ning
c6 trong cay Mo 16ng, Mo tron, Mo tam thé, hop chat dugc phan lap
bang phuong phap hoa tinh toan di lya chon.

4. Nhirng dong goép méi cia ludn an

— T la ctia cdy Mo 16ng (Paederia lanuginosa) da phan 1ap duoc
10 hop chét, trong do, theo tra ctu tai thoi diém nghién cau:

+ Ba hgp chit lan diu tién dwoc phan lap tir chi Mo diy
(Paederia L.), bao gém 1-hexacosanol, phytol va quercitrin;

+ Nim hop chit lin dau tién dwoc phan lap tir 1a cia cdy Mo
I6ng gém B-sitosterol, stigmasterol, arachidic acid, rutin va linarin;

— Pi danh gia d6 chinh xac cua 17 phwong phap phiém ham mat
d6 (DFT), trong d6 da lwa chon dwgc phwong phap M06-2X la
phwong phap dé tinh toan hoat tinh chéng oxy hoa ciia hop chét
¢6 nhan thom chira lién két X-H (X = C, N, O, S) véi dd chinh xac
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phu hep va tiéu tén tai nguyén tinh toan hep ly;

— Pi khao sat hoat tinh chdng oxy hoa ciia mét sé hop chét tir chi
Mo day (Paederia L.) bang phwong phép hoa tinh toan, bao gdbm mét
hep chat cleomiscosin (cleomiscosin  B), sau hep chat
anthraquinone (1,3-dihydroxy-2,4-dimethoxy—9,10-
anthraquinone, 2-hydroxy-1,4-dimethoxy-9,10-anthraquinone, 1-
methoxy—2—methoxymethyl-3-hydroxy—9,10-anthraquinone, 1-
hydroxy—2-hydroxymethyl-9,10-anthraquinone, 1-methyl-2,4—
dimethoxy—3-hydroxyanthraquinone, 1-methoxy—3-hydroxy—2—
ethoxymethylanthraquinone), hai hep chat feruloylmonotropein
(6'-O—E—feruloylmonotropein, 10-O—E—feruloylmonotropein) Vva
hai hep chat flavonoid (kaempferol, quercitrin)..

5. Céu triic ciia luin 4n

Luan &4n gom 142 trang, trong d6 c6 42 bang va 53 hinh. Phan mo
dau 05 trang, két luan va kién nghi 02 trang, danh muc cac cong trinh
khoa hoc da cong bd 01 trang (06 cong trinh), tai liéu tham khao 15
trang (240 tai liéu). Noi dung cua luan an chia lam 04 chuong:

Chuong 1. Tong quan tai lidu, 42 trang.

Chuong 2. Béi tuong va phuong phap nghién ctu, 08 trang.

Chuong 3. Thyc nghiém, 06 trang.

Chuong 4. Két qua va thao luén, 78 trang.
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CHUONG 1. TONG QUAN TAI LIEU

Phan téng quan tai li¢u trinh bay céc nghién ctru trong nuéc va trén
thé gidi vé cac van dé:

1.1. Tong quan vé mdt s6 loai thue vat thudc chi Mo diy (Paederia)
va cong dung lam thudc trong dan gian

1.2. Tinh hinh nghién citu vé thanh phan héa hec va hoat tinh sinh
hoc ciia mdt s6 loai thude chi Mo day (Paederia)

1.3. Nghién ctru hoat tinh chéng oxy héa bing phwong phap hoa
tinh toan

CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién ciru

— Péi tuong nghién ciru vé thanh phan hod hoc: cidy Mo 16ng
(Paederia lanuginosa) va Mo tron (Paederia foetida) dugc thu hai tai
céc ho gia dinh ¢ khdi phd Cau Nhi Pong, phuong Dién An, thi x4
bién Ban, tinh Quang Nam.

—Déi twong nghién ciu hoat tinh chdng oxy hoa bang phuong phép
hod tinh toan: hop chat phan lap dwoc trong pham vi luan an nay va
mot s6 hop chat khac cd trong mot sé loai pho bién thude chi Mo day
(bao gébm cdy Mo 16ng (Paederia lanuginosa), Mo tron (Paederia
foetida), Mo tam thé (Paederia scandens)), véi tiém ning chdng oxy
hoa tot.

2.2. Héa chit, dung cu, thiét bi thi nghiém va phan mém tinh toan

— C4c hoa chat sir dung trong phuong phap quang phd hap thu
nguyén tir xac dinh thanh phan kim loai (dung dich chuan kim loai Pb,
Cd, As, Hg, Mg, Fe va Zn, 1000 mg/L, Merck), thir nghiém hoat tinh
bat géc tu do DPPH (L-ascorbic acid 99,7%, Fisher; 2,2—diphenyl—1—
picrylhydrazyl 95%, Alfa Aesar), dung moi (methanol, hexane,
EtOAc, Xilong Scientific Co., Ltd), ban mong (silica gel 60 Fsa,
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Merck; RP-18 Fzsss, Merck), hat nhdi (Sephadex LH-20, Sigma—
Aldrich; silicagel 60N, neutral, 40-50 pm, Kanto Chemical., Inc.;
silicagel YMC RP-18 (30-50 um, Fujisilisa, Chemical Ltd.), cot sic
ky dung dé chiét tach va tinh ché;

— Thiét bi quang phé hap thu nguyén tu, thiét bi quang phé UV-
VIS-NIR, thiét bi do phd khéi luong phan giai cao, thiét bi do phd
NMR;

— Phan mém tinh toan Gaussian 16 (Gaussian16 suite of programs)
va mét sb phan mém hd trg khac.

2.3. Phuwong phap nghién ciru
2.3.1. Phwong phdp chiét tach

Mau nguyén liéu vat dugc chiét theo phuong phap chiét rin—long
va phuong phap chiét long—long.

2.3.2. Phwong phdp dinh danh thanh phan hoa hec cia djch chiét
phan doan

Céc dich chiét duoc dinh danh thanh phan hoa hoc bang phwong
phap do sic ky khi ghép khdi phd (GC-MS).

2.3.3. Phwong phdp thir nghiém hogt tinh chéng oxy hoa cria cao
chiét phin doan

Thir nghiém hoat tinh bit gdc ty do DPPH duoc tién hanh theo
phuong phap cua Kamkar va cong su véi mot sé diéu chinh.

2.3.4. Phwong phdp phén Iap hop chat sach

Két hop sic ky 16p méng va sac ky cot.

2.3.5. Phwong phdp xdc dinh céu tric hep chdt sach

Két hop cac phuong phap phd gdbm: Phd khéi lugng phan giai cao,
phd cong hudng tir hat nhan mot chiéu (*H-NMR, ¥C-NMR, DEPT),
phd cong huong tir hat nhan hai chiéu (HSQC, HMBC, COSY,
NOESY), so sanh véi cac tai liéu tham khao.



6

2.3.6. Phwong phdp tinh todn hogt tinh chéng oxy hoa

- 17 phuong phap DFT va mot s6 bo ham co s phd bién duoc khao
sét, lya chon phuong phép tinh toan hoat tinh chéng oxy hoé cua cac
hop chat tiém nang tir chi Mo day véi d6 chinh xac ph hop va tiéu
tén tai nguyén hop ly, dua trén viéc so sanh voi dit liéu thuc nghiém
da dugc cong bé. Trén co sd phuong phap di lya chon:

+ Panh gia thong sb nhiét dong hoc (BDE, IE, PA) dé xac dinh co
ché phan wng bét gbc tw do pha hop cua hop chét dugc khao nghiém:

+ Tinh toan déng hoc phan tng bit gbc tu do, trong do6, hang sé tc
d6 phan @ng (k) duoc tinh toan st dung ly thuyét trang thai chuyén
tiép (TST) va trang thai tiéu chuan 1M, 298,15 K. Di véi phan wng
theo co ché SET, ly thuyét Marcus duoc sir dung dé tinh toan hang rao
nang lugng hoat hoa thong qua nang lwong tu do ctia phan ing va nang
lwong téi to hop hat nhan. Ngoai ra, mot hé sé hiéu chinh &p dung ddi
vé6i hang s toc do phan tng 1an can vai gisi han khuéch tan, theo ly
thuyét Collins—Kimball, duoc tinh toan trong dung méi & 298,15 K.

CHUONG 3. THUC NGHIEM
3.1. Thu miu, xir Iy nguyén li¢u va dinh danh thye vat

Cay Mo 16ng va Mo tron thu hai day du céc bo phan, duoc dinh
danh boi Ths. GVC. Nguyén Viét Thing (Khoa Sinh hoc, Truong Dai
hoc Khoa hoc — Pai hoc Hué).

La Mo 16ng sau khi thu hai duoc xir ly, loai bo tap chat, rira sach,
dé ra0. Mot phan nho duoc sir dung dé thir nghiém xac dinh thanh
phan mét s6 kim loai, phan con lai dugc sdy khd va tao mau nguyén
liéu, thu duoc nguyén liéu 14 Mo 16ng cho cac nghién cuu tiép theo.

La Mo tron sau khi thu hai cling dwoc xtr 1y tuong tu, thu duoc
nguyén liéu 1a Mo tron cho cac nghién ctu tiép theo.



3.2. X4c dinh ham luwgng kim loai trong la Mo 1ong va 14 Mo tron

L4 Mo 16ng va 14 Mo tron sau khi thu hai, loai bo tap chat, rira sach
va dé réo, tién hanh tro hod va hoa tan bing dung dich HNOs, dinh
mirc dén thé tich phd hop va xac dinh thanh phan kim loai bang

phuong phap quang pho hap thy nguyén tir.

3.3. Chiét miu thuc vat va thir nghiém hoat tinh chdng oxy hoa

ciia cac cao chiét phan doan
So d6 qua trinh thu dich chiét va cao chiét duoc trinh bay trong

Hinh 3.1.

L& Mo long Lam sach, phoi kh6, | Nguyén liéu 14 Mo long

LaMotron | taomaunguyénliéu | Nguyén liéula Mo tron
[
. v —— Ngam véi methanol (3 x
Dich chiet | 10 ), chiét rdn- long
methanol
v C6 dudi dung moi
Cao thé
methanol
Phain ’tdn vao nuotc
Chiét voi hexan
; y . ~ v C6 dudi v
Dich nué6c Dich chiét hexan E—— Cao chiét |+
. : q hexan |
| Chiet voi EtOAC | "
1 — 1
. ¢, . 2 v b & Cao chiéet | !
Dich nuéc Dich chiét EtOAc | ;| C6 duoi EtOAc L1
I dung moi !
1 1
1 =X 1
' C6 dudi Ca:u‘gi'et !
1 dung mol -1
1 1

[oren )+

Hinh 3.1. So d6 thu dich chiét va cao chiét
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Qué trinh chiét nguyén liéu la Mo 16ng bang dung méi methanol
thu dugc 45 g cao chiét thd. Sau d6 cao chiét thé duoc chiét phan doan
va loai bo dung mdi, thu dwoc cao chiét hexane (16,0 g), cao chiét
EtOAC (12,0 g) va cao chiét nuée (17,0 g) twong Gng. Tuong tu, qué
trinh chiét mau nguyén liéu 14 Mo tron bang dung méi methanol thu
duoc 51 g cao chiét thd. Sau do cao chiét thé dugc chiét phan doan va
loai bo dung méi, thu dwoc cao chiét hexane (14,0 g), cao chiét EtOAc
(18,0 g) va cao chiét nudce (19,0 g) twong tng. Cac dich chiét phan
doan dugc trich mot phan dé dinh danh thanh phan hoa hoc, mét phan
cao chiét phan doan duoc thir nghiém hoat tinh bat géc ty do DPPH.
3.4. Phan 1ap hop chit sach tir cao chiét phan doan nguyén liéu la
Mo long

So dd phan 1ap hop chit sach tir cao chiét hexane va EtOAc 1a Mo
16ng duoc trinh bay trong Hinh 3.2 va Hinh 3.3.

N\

Cao chiét hexane
Gradient 16,0 ¢
hexane—acetone I “(100:0—1:1, v/v)

v v v v v v

AR ERRER

hexane—EtOAc hexane—acetone
(20:1, viv) 10:1, viv
v v K

i
LM3 LM7 LM1 LM2
12,0mg || 7,5mg [ 85,0 mg|| 9,0 mg
I I |

( Khao nghiém
) Lya ghon cac___ | hoat tinh chong
] hop chat tiem nang L oxy hoa

[ Xac dinh ciu tric

Hinh 3.2. So' d6 phan lap cao chiét hexane nguyén liéu
1a Mo Long



Cao chiét EtOAc
1209

CH,Cl,: MeOH (1:1, viv)

v

|

v v v i v v v
El E2 E3 E4 E5 E6 E7 E8
169g)1080g 1,29 (15911191 23g)1249])1 079

Gradient MeOH-nwoc
(40:1, 20:1, 10:1, 2,5:1, 1:1, vlv)
v

v v
LM8 LM9 LM10 LM11 |[ LMm12
11,2 mg 5,0 mg 13,6 mg 35mg J{ 7,3mg

[ | | | |

v

Xéc dinh ciu tric ]

Khao nghiém
hoat tinh chong
oxy hoa

1 Lya chon cac (
J‘ hop chat tiém nang |

Hinh 3.3. So @6 phan Iap cao chiét EtOAc nguyén ligu 1a Mo long
3.5. Khao nghiém hoat tinh chong oxy ho4 ciia mét sé hop chét c6
trong chi Mo diy bang phwong phap hoa tinh toan

M6 hinh khao sat lya chon phuong phap tinh toan BDE lién két
X-H (X =C, N, O, S) cia hop chét c¢d chira vong thom (Ar—X—H)
dugc trinh bay trong Hinh 3.4.

— 17 phuong phép DFT (M06-2X, M05-2X , M06 , M05, BMK ,
MPW1B95, B1B95, B98, B97-2, LC-wPBE, B3LYP, cam-B3LYP,
B2PLYP, MPWB1K, BB1K, BB95, M08—HX ) va mét s6 bo ham co
s phd bién ((6-31G(d), 6-31+G(d), 6-31+G(d,p), 6-311G(d,p), 6~
311++G(d,p)) duoc khao sét dé danh gia kha nang tinh toan.

— C4c hop chit tiém ning c6 ngudn gbc tir chi Mo day duoc lva
chon dé khao nghiém hoat tinh chéng oxy hoa bao gom ba hop chat

flavonoid (kaempferol, quercetin, quercitrin) c6 trong cady Mo 16ng
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Céc bo ham co s pho bién Céc hop chat
(6-31G(d), 6-31+G(d), 6-31+G(d,p), Ar-X-H
6-311G(d,p), 6-311++G(d,p)) (X=C,N,0,9)

[ ]
Danh gia anh hwong cua bg ham co 50,
su dung phuong phdap B3LYP

B6 ham co sé to1 vu

Téi wu hod cdu tric Véi phirong phdp
y B3LYP va bg ham co so da chon
C4u hinh tbi wu cac hop chat 17 phuong phap
Ar-X-H (X=C, N, O, S) DFT
| T
Tinh todn nang heong diém don bang
v Pphuong phap DFT/6-311+G(3df,2p)
BDE cua céac hop chat Ar-X—H
(X=C,N,0O,9S)
¢ So sanh véi dir liu thuc nghiém
DPanh gia sai 1éch va lya chon
phuong phép DFT
v
Tinh toan hoat tinh chdng oxy hoa cho cac hop
chat tiém nang trong chi Mo day

Hinh 3.4. . So dd khao sét lwa chon phwong phap tinh toan BDE
cuia cac hop chat Ar—-X-H (X=C, N, O, S)

duoc phan lap trong luan &n nay, ba dan xuét phenolic acid (6’~O-E—
feruloylmonotropein, 10°-O—E—feruloylmonotropein, cleomiscosin
B) va sau hop chat anthraquinone (1,3—-dihydroxy—2,4—dimethoxy—
9,10-anthraquinone, 2-hydroxy-1,4-dimethoxy-9,10-
anthraquinone, 1-methoxy—2-methoxymethyl-3-hydroxy-9,10-
anthraquinone,  1-hydroxy—2—hydroxymethyl-9,10-anthraquinone,
1-methyl-2,4—dimethoxy—3-hydroxyanthraquinone, 1-methoxy—3—
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hydroxy—2—ethoxymethylanthraquinone) phan 1ap tir cdy Mo tam thé.
Ngoai ra mot s6 hop chit c6 ciu trac tuong ty nhu cleomiscosin A,
cleomiscosin C ciing dugc lya chon dé khao nghiém hoat tinh chéng
oxy hod nham danh gia mdi quan hé hoat tinh—cau tric ciia cac hop
chat nay.
CHUONG 4. KET QUA VA THAO LUAN

4.1. Két qua dinh danh thyec vat

Mau cay Mo long (Paederia lanuginosa Wall.) va cady Mo tron
(Paederia foetida L.) dugc dinh danh béi Ths. GVC. Nguyén Viét
Thing (Khoa Sinh hoc, Trudng Pai hoc Khoa hoc—Bai hoc Hugé)
4.2. Thanh phan kim loai ciia 14 Mo 16ng va 13 Mo tron

Ham Iuong kim loai trong 14 Mo 16ng va Mo tron nam trong
khoang cho phép d6i véi thuc pham theo QCVN 8-2:2011/BYT. Két

qua phén tich dugc trinh bay trong Bang 4.1.
Bing 4.1. Két qua xac dinh ham lweng kim loai trong
la Mo 16ng va 1a Mo tron

Kim L4 Mo long La Mo tron Ham lweng cho
loai (mg/kg) (mg/kg) phép (mg/kg) (*)
Pb <0,02 <0,02 0,3

Cd <0,02 <0,02 0,2

As <0,02 <0,02 1,0

Hg <0,02 <0,02 /

Fe 8,67 13,5 /

Zn 8,06 5,04 /

Mg 370 530 /

(*) QCVN 8-2:2011/BYT
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4.3. Pinh danh mét s6 thanh phin hoa hoc ciia dich chiét phan
doan

4.3.1. Két qud dinh danh mét sé thanh phan hoa hec trong dich chiét
phén dogn nguyén ligu la Mo long

Bang phuong phap GC-MS di dinh danh duoc 55 cau tir trong cac
dich chiét hexane, EtOAc va nude cua nguyén lidu 1a Mo long. Trong
d6 mot sb cau tir c6 mit trong ca hai hoic ba dich chiét nhu palmitic
acid, stearic acid, phytol, methyl palmitate, methyl stearate, methyl
linoleate, 2-methoxy—4-vinylphenol. Mot s cau tir c6 ham lugng cao
bao géom methyl oleate (41,1%"), phytol (22,1%?), methyl linoleate
(14,3%", 5,1%%), vitamin E (13,9%?), y-sitosterol (11,9%?%), linolenic
acid (7,3%?), oleic acid (7,0%"), methyl palmitate (6,7%"), 5-
hydroxymethylfurfural (6,4%°), stigmasterol (5,7%%), squalene
(5,5%%) va campesterol (4,6%?).

Trong sb cac ciu tir di duoc dinh danh, céc hop chat nhu palmitic
acid, stearic acid, phytol, sitosterol, linolenic acid, oleic acid,
stigmasterol, squalene, linalool, linoleic acid, terpineol va 9, 12, 15—
octadecatriennoic acid, 2, 3—dihydocxypropyl ester, (Z, Z, Z) da dugc
cdng bd trude d6 trong mot s6 nghién ciru vé thanh phan tinh dau caa
cdy Mo tron (Paederia foetida) va cdy Mo tam thé (Paederia
scandens) bang ky thuat GC-MS. Theo tra ctru tai liéu thi cho dén nay
chua co cong bd vé thanh phan hoéa hoc cia 14 Mo 16ng (Paederia
lanuginosa) duoc dinh danh bang ky thuat nay.

4.3.2. Két qud dinh danh mét s thanh phan hoa hec trong dich chiét
phdn doan nguyén ligu la Mo tron

Bang phuong phap GC-MS di dinh danh dwoc 37 cau tir trong cac
dich chiét hexane, ethyl acetate va nuéc cia nguyén lidu 14 Mo tron.
Trong d6 mét sé cau tir c6 mit trong ca hai hoic ba dich chiét va cé
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ham lugng cao nhu 9,12,15-Octadecatrienoic acid, (Z,Z,2)-
(17,718%?), vitamin E (6,547% °), 4H-Pyran-4-one, 2,3-dihydro—
3,5—dihydroxy—6-methyl—(8,938%°), campesterol (2,992% ?9),
neophytadiene (8,355%P), palmitic acid (8,325%?%), oleic acid (0,345%
b), phytol (6,496% ?), squalene (3,942% "), stigmasterol (4,364% ?), y—
sitosterol (7,612%?2).

Trong sb cac cau tir di duogc dinh danh, cac hop chat nhu n—
hexadecanoic acid, oleic acid, phytol, squalene, stigmasterol, y—
sitosterol, 2—furancarboxaldehyde, 5-methyl— 1a céc hop chit da duoc
cong bd trude d6 trong mot s6 nghién ctiru vé thanh phan tinh dau caa
cdy Mo tron (Paederia foetida).

4.4. Hoat tinh chong oxy ho ciia cac cao chiét phin doan
Két qua thir nghiém hoat tinh bat géc tw do DPPH cua céc cao chiét

phan doan va chét chuan di chimg dugc trinh bay trong Bang 4.4.
Bing 4.4. Hoat tinh bit goc tw do DPPH ciia cac
cao chiét phan doan

B 1Cs0 (ng/mL)

Cao chiet Hexane EtOAC Nuéc Ascorbic acid
Mo 10{1g 7,36 £0,15 |14,09 £ 0,17 |37,93 + 0,46 267 + 0,026
Mo tron |19,83+0,27 | 2,95+ 0,07 |104,1+6,7

Tat ca céc cao chiét déu co gia tri 1Cso cao hon ascorbic acid. Trong
d6, cao chiét EtOAC cua 1a Mo tron c6 hoat tinh chéng oxy hoé tét
nhét véi gid tri ICspla 2,95 ug/mL, gan trong dwong ascobic acid (2,67
ng/mL). Béi véi 14 Mo 16ng, cao chiét hexane c6 gid tri 1Cso thap hon
so vai cao chiét EtOAc va cao chiét nuéc. Trong khi do, cao chiét
EtOAC cua 14 Mo tron c6 gié tri 1Cso thap hon cao chiét hexane va cao
chiét nuéc. Didu ndy pht hop voi két qua dinh danh thanh phan hoé
hoc bang ky thuat GC-MS cac dich chiét phan doan tir 14 cta hai loai
cay nay, vai su ¢6 mat nhiéu hon ca vé s6 lugng va ham lugng cia cac
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hop chat c6 tiém ning chong oxy hoa tot.

4.5. Céu triic hoa hoc ciia cac hop chit sach da phan lap
4.5.1. Cac hep chdt phan Idp tir cao chiét hexane ld Mo long
a. Hon hop p-sitosterol: stigmasterol (3:2) (LM1) (Hinh 4.10)

Dit liéu phd NMR:

— &n (ppm) (*H-NMR CDCls, 500 MHz): 5,35 (m, H-6); 3,52 (m,
H-3); 5,16 (dd, J = 15,0; 8,4 Hz, H-22); 5,02 (dd, J = 15,0; 9,0 Hz,
H-23); 1,03 (s, H-21) va dn 1,02 (s, H-26) (stigmasterol); 0,92 (s, H-
21) va 0,83 (s, H-26) (p-sitosterol); 1,01 (s, H-19; 0,85 (s, H-18);
0,84 (s, H-27);

— ¢ (ppm) (BC-NMR CDCls, 125 MHz): 140,8 (C-5); 121,7 (C-
6); 71,8 (C-3; 138,3 (C-22); 129,3 (C-23); 56,9-11,9 (C-1; C-2; C—
4; C-7+C-21; C-24 + C-29).

b. Hop chdt Arachidic acid (LM2) (Hinh 4.11)

Dit liéu phé NMR:

— on (ppm) (*H-NMR CDCl3, 500 MHz): 2,35 (2H, t, J = 7,2 Hz,
H-2); 1,62 (2H, m, H-3-4); 0,88 (3H, t, J = 7,2 Hz, H-20); 1,25 (H-
5+ H-19);

— dc(ppm) (BC-NMR CDCl3 125 MHz): 178,0 (C-1); 14,1-33,7
(C2-C20)

c. Hop chat 1-hexacosanol (LM3) (Hinh 4.12)

Dit liéu phd NMR:

— 1 (ppm) (*H-NMR CDCls 500 MHz): 3,64 (2H, t, J = 6,6, H—
1); 0,88 (3H,t,J = 7,2 Hz, H-26; 1,25 va 1,56 (H-2 + H-25);

—dc (ppm) (B,C-NMR CDCl3, 125 MHz): 63,1 (C-1); 32,9 (C-2);
14,1 (C-26); 22,7-31,9 (C-3 + C-25).

d. Hop chat (E)-Phytol (LM7) (Hinh 4.13)
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Dit liéu phé NMR:

— on (ppm) (*H-NMR CDCl3 500 MHz): 5,41 (qt, J = 7,2; 1,2 Hz,
H-2; 4,15 (d, J = 7,2 Hz, H-1; 2,00 (H-4); 1,67 (s, H-20); 1,52 (H-
15; 0,86-0,88 (H3-16 + Hs-19);

— dc (ppm) (*C-NMR CDCl3 125 MHz): 123,1 (C-2); 140,3 (C-
3); 59,4 (C-1); 16,2-39,9 (C—4 + C-20).

4.5.2. Cac hep chdt phan ldp tir cao chiét EtOAC ld Mo long
a. Kaempferol (LM8) (Hinh 4.14)

Dit liéu phé NMR:

— 01 (ppm) (*H-NMR CDCl3 500 MHz): 6,93 (dd, 3J4—+ = 9,0,
*Ji—n=1,8, H-2'/H-6"); 8,04 (dd, *J4—+ = 9,0, “Iu—+= 1,8 Hz, H-3"/H—
5"; 6,19 (d, *Ju—n = 2,4 Hz, H-6) va 6,44 (d, *Ju— = 1,8 Hz, H-8);

—dc (ppm) (BC-NMR CDCl3 125 MHz): 175,9 (C—4); 146,8 (C—
2); 160,7 (C-9); 135,6 (C-3); 156,1 (C=5); 163,9 (C-7); 159,2 (C—4
).

b. Quercitrin (LM9) (Hinh 4.15)

Dit liéu phd NMR:

— 0n (ppm) (*H-NMR CDCl3 500 MHz): 6,87 (1H, d, *Ju—+ = 8,4
Hz, H-5"); 7,25 (1H, dd, 3Ju—+ = 8,4, “Ju—n = 2,4 Hz, H-6"); 7,30 (1H,
d, 3J4—n = 2,4 Hz, H-2"); 6,20 (1H, d, *Ju— = 2,4 Hz, H-6); 6,39 (1H,
d, *J4—+ = 2,4 Hz, H-8); 12,65 (1H, s, H-50); 0,82 (3H, d, *Ju—+ = 6,0
Hz, H-6");
—dc(ppm) (BC-NMR CDCl; 125 MHz): 177,7 (C—4); 104,0 (C—10);
120,7 (C-1"), 1452 (C-3"); 148,4 (C-4"), 93,6 (C-8); 98,6 (C-6);
115,4 (C-2'); 115,6 (C=5"); 121,1 (C—6"); 17,4 (C—6"); 70,0 (C-5");
70,3 (C-3"); 70,5 (C-2"); 71,1 (C—4"); 101,8 (C-1").
¢. Quercetin (LM10) (Hinh 4.16)

Dit liéu phé NMR:
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— 0 (ppm) (*H-NMR CDCl3 500 MHz): 6,19 (d, “Ju—+ = 1,8 Hz);
016,41 (d, “Ju—+ = 1,8 Hz); 6,89 (d, *J—+ = 9,0 Hz); 7,54 (dd, *Jp—+ =
8,4, “Ju—+ = 1,8 Hz); 7,68 (d, “Jn—+ = 2,4 Hz); 10,75 (Sor, 7-OH); 12,45
(s, 5-OH); 9,27 (s, 3'-OH); 9,32 (s, 4—OH);

— dc (ppm) (BC-NMR CDCls, 125 MHz): 175,8 (C—4); 135,7 (C-3);
156,1 (C-5); 163,8 (C-7); 146,8 (C-3"); 147,7 (C—4").
d. Rutin (LM11) (Hinh 4.18)

Dit liéu phé NMR:

— ou (ppm) (*H-NMR CDCl3 500 MHz): 6,84 (1H, d, J = 7,8 Hz,
H-5"); 7,54 (1H, dd, J = 7,8; 1,8 Hz, H-6'); 6,19 (1H, d, J = 1,8 Hz,
H-6); 6,38 (1H, d, J = 2,4 Hz, H-8); 7,53 (1H, d, J = 2,4 Hz, H-2");
12,59 (1H, s, 5-OH); 4,39 (1H, d, J = 1,2 Hz, H-1""); 5,34 (1H,d, J =
7,2 Hz, H-1"); 1,0 (3H, d, J = 6,0 Hz, H-6"");

— dc (ppm) (BC-NMR CDCls, 125 MHz): 177,3 (C-4); 156,6 (C-2);
133,3 (C-3); 161,2 (C-5); 164,0 (C-7); 156,4 (C-9); 144,7 (C-3');
148,4 (C—4'); 103,9 (C-10); 121,6 (C-1'); 93,5 (C-8); 98,6 (C-6);
115,2 (C-2"); 116,2 (C-5"); 121,1 (C-6').

e. Linarin (LM12) (Hinh 4.20)

Dit liéu phé NMR:

— ou (ppm) (*H-NMR CDCl3 500 MHz): 6,46 (1H, d, J = 2,4 Hz,
H-6); 6,79 (1H, d, J = 1,8 Hz, H-8); 6,94 (1H, s, H-3); 8,05 (2H, d, J
= 9,0 Hz, H-2'/H-6"); 7,15 (2H, d, J = 9,0 Hz, H-3'/H-5"); 3,87 (3H,
s, 4—~OCHs); 5,06 (1H, d, J = 7,2 Hz, H-1"); 4,57 (1H, s, H-1""); 1,09
(3H, d, J = 6,6 Hz, H-6"");

— dc (ppm) (BC-NMR CDCls, 125 MHz): 182,0 (C-4); 163,9 (C-2);
161,1 (C-5), 162,4 (C-7); 157,0 (C-9); 162,9 (C—4'); 105,4 (C-10);
122,7 (C-1"); 94,8 (C-8); 99,9 (C-6); 103,8 (C-3); 128,4 (C-2'/C-6");
114,7 (C-3'/5"); 99,6 (C—1"); 73,1 (C-2"); 76,2 (C-3"), 69,6 (C—4"),
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75,7 (C-5"), 66,1 (C-6"); 100,5 (C-1""); 70,3 (C-2""); 70,7 (C-3"");
72,0 (C4"); 68,3 (C-5""); 17,8 (C-6"").

Nhur vay, tir cao chiét n-hexane va EtOAC cua 14 Mo 16ng da phan 1ap
dugc 10 hop chat sach, trong d6 c6 ba hop chét lan dau tién dugc phan
lap tir chi Mo day (Paederia), bao gom 1-hexacosanol, phytol va
quercitrin, bén hop chat lan dau tién duoc phan lap tir 14 cia cay Mo
16ng gom p-sitosterol, stigmasterol, rutin va linarin, hai hop chat khac
la kaempferol va quercetin da dugc phan lap tir 1a cdy Mo 16ng trong
cac cbng trinh nghién ctru trudce day.

Hinh 4.13. Cau tric hep chat LM7

Hinh 4.10. Cau tric hep chiat LM1 0

20 1 OH
Hinh 4.11. Cau tric hop chit LM2

26

4

OH O ) OH Oz v

Hinh 4.13. Cau truc hegp chat LM8 OH e
Ho

H
Hinh 4.14. C4u tric hep chit LM9
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OH O, .
Hinh 4.15. Cau truc hep chat LM10 o

) OH O
Hinh 4.19. Cau truc hep chat LM12

4.6. Panh gia hoat tinh chdng oxy hoa ciia mét sé hop chit tiém
niing c¢6 trong chi Mo diy bing phwong phap hoa tinh toan

4.6.1. Khdo sat lwa chon phwong phdp DFT dé tinh toan nhigt dgng
hoc ciia c&c hop chdt cé nhin thom chiva lién két X-H (X = C, N,
0,9)

a. Khao sat anh hwong cua bg ham co so (basis set)

Két qua khao sat cho thiy, viéc téi uu hod cu tric sir dung cac bo
ham co s& 16n khdng mang lai két qua khéc biét nhiéu so véi bo ham
co s& nhd, va mic du khong so sanh véi dir lidu thuc nghiém, cé thé
nhan thy rang viéc nay ciing khong cai thién nhiéu vé do chinh xéac
cua két qua tinh toan (d6 chénh léch tir 0,1-0,3 %). Nhu vay, trong
truong hop tinh toan véi cac phan tir 16n thi viéc giam d6 1é6n cua bd
ham co sé s& mang lai két qua tinh toan BDE tét véi thoi gian tinh
toan hop ly. Vi vy, céc tinh toén tiép theo sir dung mé hinh tinh toén
Véi bo ham co s& nhé nhit (DFT/6-311+G(3df,2p)// B3LYP/6—
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31G(d)) dé danh gia do chinh xé4c cta cac phuong phap khi str dung
tinh toan gia tri BDE céc lién két C-H, N-H, O-H, S—H cua hop chét
c6 chira vong thom, trén co s& S0 sanh véi gié tri thuc nghiém.
b. Tinh toan gia tr; BDE cua céc lién két C-H
c. Tinh toén gié tri BDE cua cac lién két N-H
d. Tinh toan gia tr; BDE cua céc lién két O-H
e. Tinh toan gié tri BDE cua cac lién két S-H
£ Sai sé trung binh
Pé danh gia tong quat do chinh xac va hiéu qua tinh toan cua cac
phuong phap dugc khao sat, gia tri trung binh cia MUE va MaxAE
ctia mdi phuwong phap khi tinh toan gia tri BDE cac lién két C—H, N—H,
O-H va S—H cua hop chat Ar—X—H duoc trinh bay trong Bang 4.18.
Bing 4.18. Sai sb tuyét ddi trung binh (kcal/mol) va sai $6
twong ddi trung binh (%) cua gié tri BDE céc lién két so véi
gia tri thuc nghiém

Phuong phip Gi4 tri tuyét doi Gia tri twong doi

MUE? MaxAE " MUE 2| MaxAE"
M06-2X 1,2 3,7 14 45
M05-2X 14 3,7 1,6 4,6
MO06 3,2 55 3,7 6,2
MO05 4,6 7,0 54 8,1
BMK 2,3 4.4 2,7 5,0
MPW1B95 2,7 5,8 3,2 6,6
B1B95 3,2 6,2 3,9 7,0
B98 4,3 6,8 51 7,6
B97-2 4,7 7,2 5,6 8,1
LC-oPBE 3,3 59 3,9 6,7
B3LYP 4,3 6,8 50 7,6
cam-B3LYP 2,5 4,9 29 5,6
B2PLYP 8,2 10,6 9,8 12,2
MPWB1K 2,2 5,3 2,6 6,0
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BB1K 2,5 5,6 3,0 6,3
BB95 55 8,2 6,5 91
MO08-HX 15 4,1 1,7 53

@ MUE (mean unsigned error) = sai so tuyét doi trung binh;
b MaxAE = sai so tuyét doi lon nhat.

Két qua tong hop cho thay, phuong phap M06-2X, M05-2X, va
MO8-HX c6 do chinh xac cao hon cac phuong phap dugc khao sat
khac. Trong d6, M06-2X 1a cho d¢ chinh x4c tét nhét vai sai s tuyét
d6i va trong @i thap nhat. Phuong phap M05-2X va M08—HX ciing
c6 d6 chinh xac tét, tuy nhién gia tri MUE va MaxAE cao hon mot
chut so véi phuong phap M06—-2X. Tat ca cac phuong phap duoc khao
sat con lai déu co sai sb khi tinh toan gia tri BDE lén hon so vi
phuong phap Minnesota. Vi vay, trén co s& cac dir liéu thu duoc, cd
thé két luan rang cac phuong phap M06—2X, M05-2X va M08—HX la
cac phuong phap chinh xac va hiéu qua dé tinh toan gié tri BDE cho
lien két X—H cua hop chiat Ar—X—H (X =C, N, O, S).

Tur két qua khao sat nay, ching toi lya chon phwong phap M06—
2X d& tinh toan hoat tinh chdng oxy hoa cac hop chat tiém nang tir chi
Mo day, bao gdm ba hop chit flavonoid, nam dan xuat phenolic acid
va séu hop chat anthraquinone.

4.6.2. Khd nang chong oxy hod ciia cac hep chat cleomiscosin
4.6.3. Kha nang chong oxy hod cria cac hgp chat anthraquinone
46.4.Khd nang chong oxy hod cua cac hep chat
feruloylmonotropein

4.6.5. Khd nang chong oxy hoa ciia mgt sé flavonoid (FLV) phan
l@p ter dich chiét ld Mo long trong méi trwong nwéc 6 pH 7,4

Cac hop chét tiém ning duoc khao nghiém hoat tinh chéng oxy hoa
bing mé hinh tinh toan da lya chon, két qua tinh toan duoc téng hop
trong Bang 4.38.
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Bang 4.38. Téng hgp hoat tinh bit géc tw do HOO" ciia mét sé
hop chit cé trong chi Mo day

Moi Col vai
A A -1 o1 a
Nhom | Hop chat trudng Koveran (M~ s7) che tro
chinh
2
khi | #9905 T | HaA
Feruloyl Penty]
Glycoside trr‘:[)arel:(i)n ethanoate 24,0-25,5 FHT | HA
6_
Nuse | IH0% 11007 3.66 % sp7| Az
2_
khi | 19270 0% X EHT| HaA
x .. | Cleomis Pentyl | 3,47 x 10°-6,44 x
Er?:n)c()lljiit cosin | ethanoate 10* FHT| HoA
_
Nuée 4,03 x :Ii%7 8,66 x SET | HA-
Flavonoid Nu6c |1,4 x 10°-8,0 x 108 SET | A%
Khi 3,1-66,3 FHT | HA
-3
Anthra | Anthra 5,56 10 1_8’95 X _
quinone | quinone Nudce 10 SET HA
(3,42 x 10°-3,70 x (HA)T
109"

H,A: Phan ti trung hoa, HA: anion, A>~ : dianion
(*) Hang sé toc do phan ing badt goc tir do Oz~

Tur két qua khao nghiém c6 thé nhan thay, cac hop chét cé trong
chi Mo déy 1a hop chat chdng oxy hod yéu trong méi truong khong
phan cuc (pha khi, pentyl ethanoate), trong dé, co ché bat gbc ty do
cha dao trong méi truong nay 1a co ché FHT. Nguoc lai, cac hop chat
nay c6 hoat tinh chéng oxy hoé tiém nang trong méi truong phan cuc
(mdi truong nudc, pH 7,4). Két qua cho thay, hoat tinh bat géc tu do
HOO" cua cac hop chat feruloyl monotropein, cleomiscosin va
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flavonoid nam trong khoang tir 1,4 x 108 Mt s1 dén 8,66 x 10" M
s7L, cao hon khoang 10'-10° lan so véi hop chéat chéng oxy hoa phd
bién nhu Trolox (k = 1,30 x 10° M s71) [192], gan tuong dwong véi
v6i ascorbic acid (k = 9,97 x 10’ M1 s71) [76] va resveratrol (k = 5,62
x 107 M1 s71[48, 97]. Trong khi d6, hoat tinh bat gbc tu do O, cua
cac hop chét anthraquinone nam trong khoang tir 3,42 x 108 M1 st
dén 3,70 x 10® M 571, cao hon nhiéu lan so vai cac hop chat chéng
oxy hoéa phd bién nhu ascorbic acid va quercetin (k nam trong khoang
tir 0,1 x 103 M-1s71 d@én 3,0 x 10® M1s71) [129]. Pdng thoi, co ché bét
géc ty do HOO' trong mai trudng phan cuc xay ra chi yéu theo co ché
SET, trong d6 cac dang phan ly (anion, dianion) cua cac hop chét c6
vai tro dong gop chinh ddi véi hoat tinh chdng oxy hoa cua cac hop
chat nay.
KET LUAN

Thuc hién nghién ciru d8 tai luan an, chung t6i da hoan thanh dugc
c4c muc tiéu va noi dung nghién ctru theo dé cuong cua dé tai, bao
gom nghién ctru thanh phan hoa hoc ciia mot s6 loai thuge chi Mo day
va danh gi4 hoat tinh chong oxy hoa bang phuong phap ho4 tinh toan
mot sb hop chat c6 trong chi nay.

1. Vé thanh phan hoa hoc va hoat tinh chéng oxy hoa cia cé4c cao
chiét tir |4 mot s6 loai thudc chi Mo day:

1.1. Céc cao chiét tir 1a Mo 16ng va Mo tron thé hién hoat hoat tinh
bat g6c tu do DPPH kha tét, trong d6 cao chiét EtOAC cua 14 Mo tron
c6 gid tri 1Cso 1a 2,95 pg/mL, thip nhat trong sé cac cao chiét, gan
tuong duong vai ascorbic acid (2,67 pg/mL).

1.2. Bang ky thuat GC-MS di dinh danh dwoc nhiéu hop chét c6
hoat tinh sinh hoc, dugc ly ¢ gia tri, trong d6 bao gdm 55 hop chat da
dugc xac dinh tir cac dich chiét 14 Mo 1ong va 37 hop chat da duoc Xac
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dinh tir dich chiét 14 Mo tron.

1.3. Tr cao chiét hexane va EtOAC cua 1a Mo 1ong d phan 1ap
dugc 10 hop chit sach, trong d6 c6 ba hop chét 1an dau tién dugc phan
lap tir chi Mo day (Paederia L.), bao gém 1-hexacosanol, phytol va
quercitrin, bén hop chat lan dau tién duoc phan lap tir 14 cia cay Mo
l6ng gom p-sitosterol, stigmasterol, rutin va linarin, hai hop chat khac
la kaempferol va quercetin da dugc phan lap tir 14 cay Mo 16ng trong
cac cbng trinh nghién ctru trudce day.

2. V& hoat tinh chéng oxy hoa ctia mét sé hgp chit tiém ning c6
trong chi Mo diy danh gia bing phwong phap hoa tinh toan:

2.1. Phuong phap M06-2X 1a phuong phap DFT duoc lya chon
trong s6 17 phuong phap dugc khao sat dé tinh toan chdng oxy hoa
ctia cac hop chit c¢6 trong chi Mo day. Hop chit duoc danh gia bao
gdm céc hop chat cleomiscosin (cleomiscosin A, cleomiscosin B,
cleomiscosin C), anthraquinone (1,3—dihydroxy—2,4-dimethoxy—
9,10-anthraquinone, 2-hydroxy-1,4-dimethoxy-9,10-
anthraquinone, 1-methoxy—2—-methoxymethyl-3-hydroxy-9,10—
anthraquinone,  1-hydroxy—2-hydroxymethyl-9,10-anthraquinone,
1-methyl-2,4—dimethoxy—3-hydroxyanthraquinone, 1-methoxy—3—
hydroxy—2—ethoxymethylanthraquinone), feruloyl monotropein (6'-
O—E—feruloylmonotropein, ~ 10-O—E—feruloylmonotropein)  va
flavonoid (kaempferol, quercetin, quercitrin).

2.2. Két qua cho thay cac hop chat dugc danh gia thé hién hoat tinh
chéng oxy hod rat tot trong méi truong phan cuc khi so sanh véi mot
s hop chat chéng oxy hoa dién hinh nhu Trolox, ascobic acid va
resveratrol. Cu thé, hang s toc d6 phan tng bat gbc tu do HOO® cua
cac hop chat feruloyl monotropein, cleomiscosin va flavonoid nam
trong khoang tir 1,4 x 106 M-* s1dén 8,66 x 10’ M s™%, trong khi do,
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hing sé toc do phan ung bit goc tu do O2'~ cua cac hop chat
anthraquinone nam trong khoang 3,42 x 10° Mt st dén 3,70 x 108
M-1tst

2.3. Hoat tinh chéng oxy hoa ciia cac hop chéat danh gia dugc dong
g6p chi yéu bai cac dang phan ly anion, dianion cua ching véi co ché
phan g bat géc tu do chi dao 14 co ché SET, trong d6 vai trd chinh
thugc vé cac nhdm chac —OH lién két truc tiép véi vong thom ctia cac
hop chét nay.

Bén canh cac két qua da dat duoc, luan an van con c6 mot sé han
ché nhu chua phan 1ap dwoc hét cac phan doan dich chiét va danh gia
hoat tinh chéng oxy hoa ciia cac phan doan nay.

KIEN NGHI

Tir két qua phan 1ap va khao nghiém hoat tinh chéng oxy hoé cua
mét sb hop chét cua mot sé 10ai thude chi Mo day tai Quang Nam,
Viét Nam, ching t6i kién nghi:

— Tiép tuc khao sat, phan 1ap nham tim kiém céc hop chat mai, cac
hop chit ¢ tiém nang chéng oxy hod tét tir cac phan doan dich chiét
khéc cua 1a Mo 16ng va Mo tron;

— Tiép tuc khao nghiém hoat tinh chdng oxy hoa cua cac hop chét
khéc thudc cac nhém hop chét c6 tiém niang chdng oxy hoa tét c6
ngudn gdc tir chi Mo day, dic biét 1a cac hop chat ¢6 chira vong thom
nhu cac hop chét flavonoid glycoside, dan xuat phenolic, terpenoid.
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