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MO DAU

Viét Nam nam trong vung khi hau nhiét do1 gié mua, diéu nay da tao diéu
kién cho h¢ thuc vat cia nudc ta trd nén da dang va phong phu. Nhiéu loai thuc
vat da dugc st dung cho muc dich khac nhau trong doi séng, dic biét 1a dé diéu
tri bénh. Nho vao sy da dang vé thanh phén va nguén duoc liéu, Viét Nam tir
lau da duoc biét dén véi viée st dung céc loai thao duoc dé chita bénh va nhiéu
hoat cht tir thue vat d3 duoc phat trién thanh cac loai thubc. Viéc nghién ctru
vé thanh phﬁn hoa hoc va hoat tinh cua cac loai cay thubc d3 tré thanh mot linh
vuc duge cong dong khoa hoc & nhiéu quoc gia quan tam.

Trén thé gi6i, cac loai thuc vat thudc chi Riéng (Alpinia) duoc sir dung
rat pho bién trong y hoc dan gian. Chi Alpinia, thudc ho Ging (Zingiberaceae),
bao gdm khoang 250 loai chii yéu phan bd & cic ving nhiét doi va can nhiét
d6i ciia chau A, mot sb it loai cling duoc tim thay & Australia va cac dao Thai
Binh Duong. Tuy nhién, tai Viét Nam chi ghi nhan dugc 37 loai. Cac thuc vat
chi Alpinia dugc sir dung trong y hoc cb truyén dan tdc dé chira tri nhiéu bénh
1y khac nhau nhu loai Alpinia officinarum Hance, Alpinia galanga (L.) Willd.,
va nhiéu loai khac.

O nudc ta, cac loai Alpinia phan b rong rai tir Bac vao Nam. Tuy nhién,
nhiéu loai méi chi dugc biét dén trong nhitng ndm gan day hoic duoc st dung
trong y hoc dan gian ma chua duoc nghién ciru day du vé thanh phan hoa hoc
va hoat tinh sinh hoc. Trong s céc loai thudc chi Alpinia, Riéng Viét Nam
(Alpinia vietnamica) 1a mot loai méi dugc tim thdy ¢ mién Trung Viét Nam.
Bén canh do6, cac nghién curu vé cay Riéng Viét Nam tap trung chu yéu vao viéc
liét ké, mo ta hodc tong hop cac kinh nghiém dan gian, chwa c6 nghién ctru nao
vé thanh phén hoa hoc va hoat tinh sinh hoc. Vi vay, cay Riéng Viét Nam
(Alpinia vietnamica) da duoc chon luya lam dbi tuong nghién ctru cho dé tai
"Nghién ctru phén lap, xac dinh cau tric va thir nghiém hoat tinh sinh hoc
cac hop chit flavonoid tir cAy Riéng Viét Nam (Alpinia vietnamica)' véi
muc tiéu:

- Nghién ctru quy trinh chiét, phan lap va xac dinh ciu trac hoa hoc cua
cac hop chét sach phan 1ap duogc tir cAy Riéng Viét Nam (Alpinia vietnamica).

- Panh gia hoat tinh gay doc té bao trén mot s6 dong té bao ung thu KB,
A549, Hep-G2 va MCF-7.



- Panh gia hoat tinh trc ché enzyme a-glucosidase.
- Panh gia hoat tinh chéng oxi héa.
Noi dung nghién ctru:

- Thu hai va xir Iy mau cdy Riéng Viét Nam;

- Tién hanh tach chiét, phan 1ap cac chat sach bang nhiing phuong phap
thich hop;

- Xéc dinh cau trc cac hop chat phan 1ap duoc bang phuong phap phd;

- Thir hoat tinh gay doc té bao, hoat tinh trc ché enzyme a-glucosidase
va hoat tinh chdng oxi hoa in vitro ciia cac hop chat sach thu duoc tir cay Riéng
Viét Nam.

Nhirng dong gop cia luan van:

Bay hop chét thudc nhom flavonoid gom 02 hop chat flavone quercetin-
3-0-a-L-rhamnosyl (1—2)-a-L-rhamnoside (Al) va diosmetin (A2), 03 hop
chat flavanone pinocembrin (A3), alpinetin (A4) va 5-O-methylnaringenin
(A5), 02 hop chat chalcone cardamonin (A6) va helichrysetin (A7) di duoc da
phan 1ap va xac dinh cdu trac tir cdy Riéng Viét Nam (Alpinia vietnamica) ¢
Thira Thién Hué.

Cac hop chat phan 1ap tir cdy Riéng Viét Nam da duoc thir nghiém vé
hoat tinh gy ddc té bao, rc ché enzyme a-glucosidase va chong oxi hoa. Két
qua cho biét:

- Hai hop chat chalcone A6, A7 thé hién hoat tinh gy doc té bao dbi vai
4 dong té bao ung thu ung thu biéu mé (KB), ung thu vt (MCF7), ung thu phoi
(A549) va ung thu gan (HepG2). Pic biét, hop chat A7 trc ché manh té bao ung
thu A549.

- Hop chat Al bat manh géc DPPH, bén canh d6 hop chat A2 c6 hoat
tinh chong oxi héa & muc do trung binh.

- Hai hop chat A2 va A4 c6 hoat tinh @rc ché enzyme a-glucosidase.



CHUONG 1. TONG QUAN NGHIEN CcUU

1.1. Giéi thiéu vé chi Alpinia

Chi Riéng (danh phap khoa hoc: Alpinia) 13 mot chi 16n thudc ho Gimng
(Zingiberaceae). Tinh toi thoi diém hién tai, c6 khoang 250 loai duoc tim thiy
¢ cac vung nhiét doi va can nhiét doi cua chau A, mot sb it loai cling dugc tim
thiy & Australia va cac dao Thai Binh Duong [1]. Tai Viét Nam chi c6 37 loai
duogc ghi nhan [2].

Alpinia galanga Alpinia zerumbet Alpinia katsumadai

Alpinia shimadai Alpinia pururata Alpinia caerulea

Hinh 1.1. Hinh dnh mét sé loai Alpinia
1.1.1. Péc diém thuc vit va cong dung chi Alpinia
1.1.1.1. Bdc diém thuc vit [3]

Cay than thao cao 1-3 (4) m, than r& bo, day. L4 nhiéu, phién 14 hinh bau
duc dai hay dang mac, c6 hodac khong cé cuéng. Cum hoa dang chum hoac
bong, c6 14 & phan trén ngon than, hoa thua hodc day. Khi con non, cum hoa
thuong duoc bao bdi 1-3 14 bac (nhung sém rung). Phan dudi cua dai hoa c6
dang dng, phan trén chia thanh 1 hodc 3 thily nho dang riang. Trang hoa c6 phan



dudi dang ng, phia trén chia thanh 3 thuy, thuy lung thudng to hon hai thuy
bén. Cay c6 canh mdi to, nhidu mau, thudng 16n va rong hon cac thuy trang,
phan dau chia thanh 2-3 thuy hoic giit nguyén. Cay cd chi nhi ngan hoic dai,
c6 dang ban; 2 6 bao phan. Nhj cta cay c6 dang Iép. Bau hoa c6 hinh cau hoic
gan hinh cau. Voi nhuy manh, 1ép ngin, dang ban hay dui. Num nhuy thudng
loe hinh phéu hodc dang chuy. Qua nang, hinh cau, bau duc hodc hinh thoi, tu

mo hoac mé khong déu. Cay co nhiéu hat, thuong c6 goc canh, co 4o hat.

Hau hét cac loai thyuc vat chi Alpinia ua béng, 4m, phat trién dudi tan
rimg, dudi bong cac ciy khac, tuy nhién mot sb it loai co thé phat trién tét &
ven duong 16n hay ¢ trang co.
1.1.1.2. Cong dung

Cac loai thyc vt trong chi Alpinia duoc str dung nhiéu trong thuc vat hoc
dan toc nhu chita tiéu hoa, dau da day, ndén mira va nhiém tring duong rudt [4, 5].

Bdng 1.1. Mot s6 tac dung trong y hoc ¢é truyén cia cdc lodi Alpinia

Tén riéng

TT Loai ) ..
cua loai

B¢ phan Cong dung

Pau thuong vi, non mira,
tiéu hoa kém. Loét da day, ta
1 | A officinarum | Riéng thuc | Thanré | trang, dau da day man tinh.
Viém da day-rudt cap. Dung
ngoai tri lang ben.

Thanré, | Pau da day, truéng bung.

2 | A. zerumbet Riéng 4m S
& hat Kho tiéu hda, ndn mira.

N . .~ | Phong thap té€ dau. Nguc
i ) Riéng Bac | Thanre, ; Lo 2
3 | A. tonkinensis ) .| bung dau tuc. Da day au tho
bd hat,qua | " .
va an uong khong tiéu.

: N b lanh dau, da
4 |A. blepharocalyx| Riéng be | Hat gue bung lanh dau, day
bung, nén mira.

5 [ A. henryi Riéng Henry| Qua Da lanh bung dau vi day bung.

Riéng ludi

6 | A. breviligulata Thanré | Pau bung.

ngan




N ~ | Nguc b truéng dau, 4
Riéng Than ré, SHe bung s ddt, au

thd, an ubng khong tiéu.
Malacca qua, hat g &

7 | A. malaccensis
Pau, loét.

Pay bung, kho tiéu. Non
mua. Thép khép, sot, bénh

s . Than ré, . s
8 | A. galanga Riéng nép , xuat ti€t. Nguc bung lanh
ua
: dau, kho ti€u hoa. Khoang
bung lanh dau, au tho.
... | Riéng bd ,
9 | A. strobiliformis {eng ong Hat Thuoc cam.
tron
. Rié Than 18, .
10 | A. maclurei (NS fm e Trudng bung va au tho.
Maclure qua

1.1.2. Tinh hinh nghién citu trong nwéc va trén thé gidgi vé thanh phéin héa
hoc va hoat tinh sinh hoc cua chi Alpinia

Cac loai thudc chi Alpinia (Zingiberaceae) moc phd bién & cac nudc nhiét
d6i chau A, trong d6 c6 mot sb loai dd duoc nghién ciru trong nude cling nhu
trén thé gi61 vé thanh phﬁn hoa hoc va hoat tinh sinh hoc. Theo cac nghién ctru
d3 cong b, tir cac bo phan khac nhau cua cac loai Alpinia nhu 14, hoa, than ré
va ré con..., nguoi ta da thu nhan dugc tinh dau va phan lap duogc nhiéu hop
chat thudc cac 16p terpenoid, diarylheptanoid, flavonoid,.. .
1.1.2.1. Tinh hinh nghién cieu trén thé gidi vé thanh phdn héa hoc va hoat tinh
sinh hoc cua chi Alpinia

Tinh dén thoi diém hién tai d c6 rat nhiéu nghién ctru phan 1ap va xac
dinh ciu tric tir cac loai Alpinia trén thé gidi, trong dé flavonoid, terpenoid,
diarylheptanoid, steroid... 1a cac 16p chét chinh.

Cac 16p chat nay duoc phan 1ap tir dich chiét ciia cac bd phan nhu than
ré, 14, hoa, hat... cta cac loai Alpinia. C4u triac cua cac hop chat phan lap
duoc da duoc xac dinh chu yéu thong qua viéc sur dung két hop cac phuong
phép phd.

Niam 2010, 12 hop chat duge Amandeep Kaur va cong su phan 1ap tir cao
chiét n-hexan ctia phan than ré loai A. galanga bao gom methyleugenol (1), p-
coumaryl diacetate (2), 1'-acetoxychavicol acetate (3), 1'-acetoxyeugenol acetate
(4), trans-p-acetoxycinnamyl alcohol (5), trans-3,4-dimethoxycinnamyl alcohol



(6), p-hydroxybenzaldehyde (7), p-hydroxycinnamaldehyde (8), trans-p-
coumaryl alcohol (9), galangin (10), trans-p-coumaric acid (11) va galanganol B
(12) [6]. Trong d6, cac hop chat 2-5 c¢6 hoat tinh manh chdng lai su phat trién
ctia ky sinh tring Leishmania donovani promastigote v6i cac gia tri ICso 1an luot
12 39,3, 32,9, 18,9 va 79,9 uM [6].

OMe OAc OAc
OMe
NS
CHzoAC CHon
1 2 3 4
OMe OH OH
OMe
™
CHO CH,0OH COOH
8

OH
HO X O
OH

OH O 10 OH

12
Hinh 1.2. Cdc hop chdt phdn IGp tir cao chiét n-hexan ciia thin ré lodi A. galanga
Niam 2011, 4 hop chat flavonoid flavokawin B (13), 5,6-dehydrokawain
(14), pinostrobin chalcone (15) va alpinetin (16) da dugc phan lap tir cao chiét
ethyl acetate ctia phan than ré loai A. mutica. Trong d6, hop chat 15-16 1an dau
tién duoc phén 1ap tir loai nay [7]. Cao chiét EtOAC c6 tac dung gay doc té bao
ung thu KB, MCF7 va Caski véi gia tri ICsg lan lwot 124 9.4, 19,7 va 19,8 ug/mkL.
Bén canh d6, hop chét 15 ciing thé hién hoat tinh gdy doc ddi véi 3 dong té bao
ung thu trén voi gia tri ICso 1an luot 14 6,2, 7,3 va 7,7 pg/mL [7].

H3CO\%O‘C/H}(‘ ij/\/© H3CO\,1(’);(‘ HO\@iﬁj
OCH; OH O

OCH3

Hinh 1.3.Cdc hop chdt phdn ldp tir cao chiét ethyl acetate ciia than ré lodi
A. mutica



Nam 2020, Romes va cong su da phan 1ap duoc 7 hop chét tir cao chiét
ethyl acetate ctia phan r&, than va I4 lodi A. aquatica bao gdm: 5-hydroxy-3,7,4'-
trimethoxyflavone (17), 4'5-dihydroxy-3,7-dimethoxyflavone (18), 2-
methoxy-8-(2',4',5'-trimethoxyphenyl)-1,4-naphthaquinone ~ (19),  cis-3S-
(2',4',5'-trimethoxyphenyl)-4S-[(E)-2",4" ,5"-trimethoxystyryl]  cyclohexene
(20), 2,4,5-trimethoxybenzaldehyde (21), stigmasterol (22) va 3-sitosterol (23).
Hop chat 19-20 1an d4u tién dugc phén lap tir loai A. aquatica. Cao chiét ethyl
acetate ctia phan than canh c6 kha ning wrc ché tyrosinase cao nhat 1a 31,0%,
trong khi d6 kha niang wrc ché cua hop chat 17 12 48,0% [8].

H;CO O H,CO ' ‘
OCHj;4
OCHj;4
H;CO

17 R = OCH; OCH,;
18R = OH

H
H,CO OCH,4
HO

21 22 23

Hinh 1.4. Cdc hop chdt phan Idp tir cao chiét ethyl acetate ciia phan ré,
than va la loai A. aquatica

Tac gia Sulistyowaty va cong sy nam 2021 d phan 1ap dugc 10 hop chat
tir cao chiét ethyl acetate ctia phan than ré kho cua loai A. galanga bao gom 4-
[threo-2-chloro-1-hydroxy-3-methoxypropyl] phenol (24), 4-(1,3-
dimethoxypropyl) phenol (25), threo-1-(4-hydroxyphenyl)-1-methoxy-2,3-
propanediol (26), erythro-1-(4-hydroxyphenyl)-1-methoxy-2,3-propanediol
(27), 4-[threo-2-hydroxy-1,3-dimethoxypropyl] phenol (28), 4-[threo-5-
(methoxymethyl)-2,2-dimethyl-1,3-dioxolan-4-yl] phenol (29), hydroquinone
(30), 4-hydroxy(4-hydroxyphenyl)methoxy benzaldehyde (31), isocoumarin
cis 4-hydroxymelein (32) va (2S,3S,6R,7R,9S,10S)-humulene triepoxide (33)
[9]. Thir nghiém hoat tinh chdng ky sinh trung cho thay hop chit 25 c6 hoat
tinh chéng lai Leishmania major vé&i ICsp = 27,8 pg/mL so v&i Miltefosine 1a
chat d6i chimg duong (ICsp = 7,47 pg/mL). Hoat tinh ctia cac hop chét phan
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1ap ciing dugc danh gia chong lai Plasmodium falciparum, Trypanosoma brucei
gambisense va Trypanosoma brucei rhodeisense. Bén canh d6, hop chit 25 c6

hoat tinh manh chdng lai trypanosome [9].

OH OCH, OH
H OH
Cl
HO HO HO
24 25 26
OH OCH, Q%
- o}
- OCHj, OCH; /@/\[
(:)H OH
HO HO HO OCH,
27 28 29
OH OH OH O
0 Y©/ OH
OH
H OH
30 31 32 33

Hinh 1.5. Cdc hop chdt phan Idp tir cao chiét ethyl acetate ciia phén than ré
kho loai A. galanga

Niam 2021, 14 hop chat duge Xiao-Li Cheng va cong su phan 1ap tir cao
chiét ethanol ctia ré loai A. coriandriodora bao gom (1S,3R,5S)-1,5-epoxy-1,7-
bis(4-hydroxy-3,5-dimethoxyphenyl)heptan-3-ol (34), (1S,3R,5S)-1,5-epoxy-
1-(4-hydroxy-3,5-dimethoxyphenyl)-7-(4-hydroxy-3-methoxyphenyl)heptan-
3-ol (35), (1S,3R,55)-1,5-epoxy-1-(3,4 dihydroxy-5-methoxyphenyl)-7-(4-
hydroxy-3-methoxyphenyl) heptan-3-ol (36), (1S,3R,5S)-1,5-epoxy-1-(3,4-
dihydroxy-5-methoxyphenyl)-7-(4-hydroxy-3,5-dimethoxyphenyl) heptan-3-
ol (37), (1S,3R,5S)-3-0O-aceyl-1,5-epoxy-1,7-bis(4-hydroxy-3,5-
dimethoxyphenyl)heptan-3-ol  (38), (1R,3S,5S)-1,5-epoxy-3-hydroxy-1,7-
bis(4-hydroxy-3,5-dimethoxyphenyl)heptan-7-one ~ (39), (1R,3S,55)-1,5-
epoxy-3-hydroxy-1-(4-hydroxy-3,5-dimethoxyphenyl)-7-(3,4-dihydroxy-5-
methoxyphenyl)heptan-7-one (40), (1R,3S,5S,7S)-1,5-epoxy-7-methoxy-1,7-
bis(4-hydroxy-3,5-dimethoxyphenyl) heptan-3-ol (41), 7,4'-di-O-
methylkaempferol (42), 7-O-methylquercetin (43), 7,4'-di-O-methylquercetin
(44), 7,3,4'-tri-O-methyl-quercetin (45), kaempferol 3-O-4-D-(6-O-a-L-



rhamnopyranosyl)glucopyranoside (46) va 3-O-5-D-glucopyranuronosylquercetin
(47). Hop chét 34-41 1an dau tién dugc phén 1ap tir loai A. coriandriodora [10].
Hoat tinh chéng viém cia cac hop chat 34-41 dugc danh gia thong qua kha
nang trc ché san sinh oxit nitric (NO) khi lipopolysacaride kich thich té bao do
RAW 264,7. Hop chat 36 va 38 thé hién trc ché NO véi cac gia tri ICsp 1an luot
36,9 va 34,1 pM so véi ddi chimg duong dexamethasone ¢6 ICsp = 33,6 pM [10].

34R; =Me, R, =OMe, R; =H
35R,; =Me,R, =Ry =H

36 R =R,=R3=H
37R;=R3=H,R, =0Me

38 R, =Me, R, =0OMe, Ry = Ac

45

Hinh 1.6. Cdc hop chat phan Idp tir cao chiét ethanol ciia ré lodi A. coriandriodora
Néam 2013, nhom nghién ctru Aziz va cdng su da phan 1ap dugc 11 hop
chét tir cao chiét n-hexane va dichloromethane cia ré va than loai A. conchigera
bao gom 2 steroid: stigmasterol (48) va g-sitosterol (49), 1 sesquiterpene:
caryophyllene oxide (50), 7 phenyl propanoid: chavicol acetate (51), p-hydroxy
cinnamaldehyde (52), 1'S-1'-acetoxychavicol acetate (53), trans-p-coumaryl
diacetate (54), 1'S-1'-acetoxyeugenol acetate (55), 1'-hydroxychavicol acetate
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(56), p-hydroxycinnamyl acetate (57) va 1 phenolic: 4-hydroxybenzaldehyde
(58) [11]. Dich chiét dichloromethane cua ré loai A. conchigera c6 hoat tinh
khang ndm manh d6i véi Candida albicans, Microsporum canis va
Trycophyton rubrum véi gia tri MIC lan luot 13 625 mg/mL, 156 mg/mL va
156 mg/mL. Trong s cac hop chét phan 1ap dugc, hop chat 55 @c ché vi khuan
ngoai da voi MIC = 313 mg/mL, hop chat 54 &c ché ca vi khuan ngoai da va
nam candida (MIC = 625 mg/mL). Hop chit 57 ¢ ché manh chang
Staphylococcus aureus VISA 24 (MIC = 39 mg/mL), hop chat 54 va 56 tc ché
trung binh véi gia tri MIC 1a 156 mg/mL [11].

51R,=OAc,R,=H,R;=H
53R, = OAc, R, = OAc, Ry =H
55R, = OAc, R, = OAc, R3 OAc
56 R, = OAc, R, = OH, R; =

@Wmm

54 R, = OAc, R, = OAc
57R, = OH, R, = OAc

Hinh 1.7. Cdc hop chdt phdn Idp tir cao chiét n-hexane va dichloromethane

cua ré va than loai A. conchigera

Trong cac cong trinh nghién ctru vé thanh phan hoa hoc va hoat tinh
sinh hoc ctia cac loai Alpinia, flavonoid va diarylheptanoid 1a cac 16p chat thién
nhién c6 céac hoat tinh sinh hoc tha vi, dic biét 13 tic dung chong oxi hoa va e
ché hoat dong ctia enzyme a-glucosidase.

Nam 1998 nhém nghién ctru Mpalantinos va cong su da phan 1ap duoc 7
hop chét tir cao chiét n-hexan, ethyl acetate va butanol cua 14 loai A. zerumbet.
Hop chit pyrone dihydro-5,6-dehydrokawain (59) va 5,6-dehydrokawain (60)
dugc phan 1ap tir cao chiét n-hexan, thé hién hoat tinh chéng ung thu va huyét
khéi. Khi phan lap tir cao chiét ethyl acetate va butanol thu duoc mot sé hop
chat flavonoid nhu rutin (61), kaempferol-3-O-rutinoside (62), kaempferol-3-
O-glucuronide (63), (+)-catechin (64) va (-)-epicatechin (65) c6 hoat tinh chdng
ung thu va ha huyét ap [12].
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“, ., O o “, /. /‘iuj/\‘\
HO/QfOH HO "'OH O OH

Hinh 1.8. Cdc hop chdt phan Idp tir cao chiét n-hexan, ethyl acetate va

butanol cua la loai A. zerumbet

Nim 2004, tir cao chiét methanol cta qua loai A. rafflesiana nhom tac gia
Habsah Mohamad va cong sy da phan lap dwoc 7 hop chat gom 5,6-
dehydrokawain (66), flavokawin B (67), 1,7-diphenyl 5-hydroxy-6-hepten-3-one
(68), (-)-pinocembrin (69), cardamonin (70), (-)-pinostrobin (71) va 2',3',4',6'-
tetrahydroxychalcone (72). Hop chat 72 c¢6 hoat tinh chdng oxi hoa bét gbc tu do
DPPH (ICsp = 55 uM) cao hon vitamin C (ICsp = 91 uM) va a-tocopherol (ICsp =
96 M) nhung yéu hon so véi quercetin (ICso = 15,8 uM) [13].

H OH O
_~__0__0O H;CO OCHj, N
P L @ ()
- OH O 68

OCH;

HO

OH O

u OH
H3CO\©:(:J‘\\\ HO O OH
OH O
71 72

69 70
Hinh 1.9. Cdc hop chdt phan Igp tir cao chiét methanol ciia qud lodi A. rafflesiana

Niam 2013, khi nghién ctru vé qua loai A. oxyphylla nhdm tac gia Qing-Ya

Bian va cong sy da phan 1ap duoc 8 hop chét tir cao chiét ethanol bao gém 1-
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(3',5'-dihydroxy-4'-methoxyphenyl)-7-phenyl-3-heptanone  (73), 1-(2'/4-
dihydroxy-3'-methoxyphenyl)-7-(4"-methoxyphenyl)-3-heptanone (74),
yakuchinone A (75), tectochrysin (76), chrysin (77), izalpinin (78), kaempferol
7, 4>-dimethyl ether (79) va kaempferide (80). Hop chat 73-74 1an dau tién dugc
phan 1ap tir loai A. oxyphylla [14]. Panh gia hoat tinh chdng oxi hoa cua cac hop
chat phan 1ap duoc bang phuong phap DPPH, hop chit 73-75 va 78-80 thé hién
hoat tinh chéng oxy héa manh voi cac gia tri ICso trong khoang 39,64-192,71
mg/mL [14].

O OH (0]
HO O O H3CO:‘/\)J\/\/\‘\EI
H;CO HO OCH;
OH 73 74
~
O OH 0
OH
O
H3CO:‘/\)‘\/\/\H‘ |o ‘ O/ HO l (0] O O/
HO 75 ‘
77
76 OH O

Hinh 1.10. Céc hop chdt phén ldp tir cao chiét ethanol ciia qud lodi A. oxyphylla
Nim 2013, khi nghién ctru thanh phan héa hoc tir cao chiét ethyl acetate

ctia ré loai A. mutica, nhém nghién ctru Mustahil va cong su da phan lap duogc 4
hop chit flavonoid gdm 5,6-dehydrokawain (81), flavokawin B (82), pinostrobin
(83) va pinocembrin (84). Cac hop chat phan 1ap tir loadi A. mutica déu cho thay
kha ning gay doc té bao dbi voi té bao ung thu CEMss trong d6 hop chat 82 ¢6
hoat tinh gy doc té bao manh véi gi tri ICso 12 1,86 pug/mL [15].

H
OYN )
0 0
- ~
0 N\I _0 0 O HO 0 O
) 9 )
HO

OH O
0 OH O
82 83 84

H OH O

81

Hinh 1.11. Cdc hop chdt phan IGp tir cao chiét ethyl acetate ciia ré lodi A. mutica
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Nam 2017, nhoém nghién ctru Junior va cong sy da phan lap dugc 4 hop
chat flavonoid tir cao chiét dichloromethane va ethanol cta 14 loai A. zerumbet
bao gém didro-5,6-dehydrokavain (85), 5,6-dehydrokavain (86), 3,4',5,7-
tetrahydroxyflavone (87), 5-hydroxy-7-methoxy-2-phenyl-2,3-
dihydrochromen-4-one (88). Trong d6, hop chit 87- 88 1an dau tién phan 1ap tir
loai A. zerumbet [16]. Trong s cac hop chit phan 1ap dugc, hop chit 86 c6 tac
dung chéng tang sinh manh d6i véi cac t& bao u nguyén bao than kinh dém (U-
251) vé6i gia tri TGI = 4,43 pg/mL. Hop chét 88 c6 tac dung kim ham té bao
(Glso < 0,25 pg/mL) ddi véi cac té bao ung thu biéu mé va (MCF-7) [16].

OCH, OCH, OH
\ | \ HO O H3CO O N
0~ o X707 Yo l OH

85 86 87 88

Hinh 1.12. Cdc hop chdt phdn Idp tir cao chiét dichloromethane va ethanol
cua la loai A. zerumbet

Nam 2022, 6 hop chat flavonoid bao gom 5,6-dehydrokawain (89),
pinocembrin (90), cardamomin (91), naringenin (92), pinocembrin chalcone
(93) va alpinetin (94) da dugc phan 1ap tir cao chiét ethyl acetate cua hat loai
A. mutica. Hop chit 92 c6 hoat tinh trc ché enzyme a-glucosidase manh nhat
v6i gid tri ICso 14 8,77 uM va hop chét 90 ciing cho thiy hoat tinh voi gia tri
ICso 12 62,77 uM [17].

Hinh 1.13. Céc hop chdt phén ldp tir cao chiét ethyl acetate ciia hat lodi A. mutica
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Nhom nghién ctru Shuyu Xu va cong su da phan 1ap dugc 15 hop chat tir
cao chiét ethyl acetate ctia qua kho loai A. oxyphylla bao gom baicalein (95),
wogonin (96), myricetin (97), 3,5-dihydroxy-7,4" dimethoxyflavone (98),
chrysin (99), tectochrysin (100), kaempferol (101), yakuchinone A (102), 1-(3-
5-dihydroxy-4-methoxy-phenyl)-7-phenyl-3-heptanone  (103), mangiferin
(104), protocatechuic acid (105), vanillic acid (106), teuhetenone A (107),
oleanolic acid (108) va B-sitosterol (109). Hop chéat 95-97 lan dau tién dugc
phan lap tir loai A. oxyphylla [18]. Cac hop chit phan 1ap tir loai A. oxyphylla
dugc danh gia hoat tinh bao vé than kinh. Hop chéat 99 thé hién hoat tinh bao
vé than kinh t6t. Két qua MTT cho thay cac ndng do chrysin co tac dung khac
nhau: tac dung cuc ky 18 rét & 5-10 uM va tac dung rd & 20-30 uM trén céc té
bao PC12 dugc kich thich bang glutamate ma khong gay doc té bao trén cac té
bao PC12 ¢ trang thai binh thuong [18].
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Hinh 1.14. Cdc hop chdt phdn Idp tir cao chiét ethyl acetate ciia qud khé
loai A. oxyphylla

1.1.2.2. Tinh hinh nghién ciru trong nwéc vé thanh phan héa hoc va hoat tinh

sinh hoc cua chi Alpinia

Tai Viét Nam, vi¢c nghién ctru vé thanh phﬁn hoa hoc va hoat tinh sinh

hoc cua chi Alpinia da dat duoc mot sb két qua dang quan tam.

Nam 2002, tir cao chiét methanol ctia than ré tuoi loai A. officinarum,
nhom nghién ctru Ly Ngoc Tram va cong su da phan 1ap dugc 9 hop chat
glycoside bao  gdbm  (1R,3S,4S)-trans-3-hydroxy-1,8-cineole-3-D-
glucopyranoside  (110),  benzyl-g-D-glucopyranoside  (111), 1-O-p-D-
glucopyranosyl-4-allylbenzene (112), 3-methyl-but-2-en-1-yl-f-D-
glucopyranoside (113), 1-hydroxy-2-O-p-D-glucopyranosyl-4-allylbenzene
(114), 1-O-p-D-glucopyranosyl-2-hydroxy-4-allylbenzene (115), 1-O-(6-O-a-
L-rhamnopyranosyl-f-D-glucopyranosyl)-2-hydroxy-4-allylbenzene (116), 1-
O-(6-O-a-L-rhamnopyranosyl-f-D-glucopyranosyl)-4-allylbenzene (117) va
1,2-di-O-4-D-glucopyranosyl-4-allylbenzene (118) [19]. Trong d6, hop chat
113-118 lan dau tién dugc phan lap tir loai A. officinaru [19].

Nam 2003, tac gia Ly Ngoc Tram va cac cong sy tiép tuc phan 1ap dugc
7 hop chét phenylpropanoid tir cao chiét methanol ctia than ré tuoi loai A.
officinarum bao gdm (E)-p-coumaryl alcohol y-O-methyl ether (119) va (E)-p-
coumaryl alcohol  (120), (4E)-1,5-bis(4-hydroxyphenyl)-1-methoxy-2-
(methoxy-methyl)-4-pentene (121), (4E)-1,5-bis(4-hydroxyphenyl)-1-ethoxy-
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2-(methoxymethyl)-4-pentene (122), (4E)-1,5-bis(4-hydroxyphenyl)-1-[(2E)-
3-(4-acetoxyphenyl)-2-propenoxy]-2 (methoxymethyl)-4-pentene (123), (4E)-
1,5-bis(4-hydroxyphenyl)-2-(methoxymethyl)-4-penten-1-ol (124) va (4E)-
1,5-bis(4-hydroxyphenyl)-2-(hydroxymethyl)-4-penten-1-ol (125). Hop chat
121-125 lan dau tién duoc phéan 1ap tir lodi A. officinaru [20]. Cac hop chat 119-
125 thé hién hoat tinh chdng lai qua trinh tu oxy hoa cua methyl linoleate trong
pha khéi [20].

- ﬁ
iy 3@” B W%@W o

OCH,4 OCH,CHj

X
o O, OTT
HO HO HO HO
119 121
OH
OCOCH3

OCH3 OH
OCH3
HO HO
HO
OH 125 OH
OH

Hinh 1.15. Cdc hop chdt phén ldp tir cao chiét methanol cia thén ré tuoi
loai A. officinarum

OH

Niam 2018, ba hop chit gdm methyl-trans-p-coumarate (126), scopoletin
(127) va (+)-gallocatechin (128) da duoc phan lap tir cao chiét ethyl acetate cua
ré loai A. kwangsiensis [21]. Cao chiét ethyl acetate c6 hoat tinh chong lai hai
vi khuan Gram duong (Staphylococcus aureus va Bacillus subtilis) véi gia tri
ICso 1an luot 1a 74,65 va 80,54 g/mL. Cao chiét niy ciing cho thay hoat tinh
chéng oxi hoa trong hoat dong bét gbc tu do DPPH véi gia tri ECso la 87,98
g/mL [21].
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Hinh 1.16. Cdc hop chdt phan Idp tir cao chiét ethyl acetate cia ré loai
A. kwangsiensis
Nguyén Ngoc Tuin va cic cong su naim 2020 d3 phan 1ap duoc chin hop
chat tir cao chiét ethyl acetate va butanol ctia hat loai A. blepharocalyx [22].
Trong d6, cao chiét ethyl acetate thu dwoc 1 hop chat sesquiterpene 13
alpiblepharin A (129) va 4 hop chat flavonoid gom flavokawain A (130), 2',6'-
dihydroxy-4'-methoxychalcone (131), nevadensin (132), apigenin (133); 4 hop
chat flavonoid khac gom apigetrin (134), cynaroside (135), rutin (136) va
polydatin (137) duoc phan 1ap tir cao chiét butanol. Hop chat 129 thé hién su
trc ché dang ké nhét dbi vai viéc tao ra anion superoxide va giai phong elastase
vé6i gia tri ICso 1an luot 13 4,3 va 6,3 uM. Cac hop chat 129-137 duogc danh gia
vé kha niang gay doc té bao in vitro dbi véi té bao dong ung thu KB, HepG2,
SK-LU-1 va MCF7. Cac hop chat 130-137 thé hién hoat tinh trung binh trc ché
cac dong té bao ung thu véi gia tri ICso 12 37,00 dén 55,41 pg/mL. Hop chat
129 thé hién kha ning gay doc té bao dang ké dbi vdi cac dong té bao ung thu
vé6i gia tri ICsp tir 15,23 dén 25,81 pg/mL [22].

133 OH OH OH 137

Hinh 1.17. Cdc hop chdt phdn Idp tir cao chiét ethyl acetate va butanol ciia
hat loai A. blepharocalyx
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Gan day nhat, nim 2022 nhom nghién ctru Nguyén Ngoc Tuin va cong
su tiép tuc phan lap duoc 6 hop chat tir cao chiét chloroform va butanol cua ré
loai A. blepharocalyx bao gdm desmethoxyyangonin (138), resveratrol (139),
zerumbone (140), 4-hydroxy-2-methoxyphenoxy-f-D-{3"-O-[4'-hydroxy-3'-
methoxy (benzoate)]}-glucopyranoside (141), bisdemethoxycurcumin (142),
demethoxycurcumin (143). Cac hop chat phan lap duoc ¢ hoat tinh chéng
viém. Hop chat 138-143 thé hién tc ché vira phai vé6i gia tri ICso 7,66 - 14,06
uM [23].

OCH;,4 OH OCH;
OH
X HO OCH;
| HO X HO o o
™ 0
0”0 OH
H H
0 OH
139
138 OH 141
0 X 0O O 0O O
N = H;CO ™ =
-~ 0 g ® 9
HO OH HO OH
140 142 143

Hinh 1.18. Cdc hop chdt phdn Idp tir cao chiét chloroform va butanol ciia

ré loai A. blepharocalyx

Nhu vdy, cic hop chit dic trung cta cac loai thudc chi Alpinia la
flavonoid, terpenoid, diarylheptanoid, steroid,... dugc tim thdy c6 tiém ning
rat 16n cho y hoc nhu ¢6 tac dung chdng viém, chong oxi hoa... Tuy nhién, cho
dén nay s luong nghién cru vé thanh phan hoa hoc va hoat tinh sinh hoc cac
loai Alpinia ¢ Viét Nam van con & mic do so khai. Vi vay, viée tiép tuc lua
chon va nghién ctru sau cac loai Alpinia ¢ Viét Nam 13 can thiét.

1.2. Giéi thigu vé loai Riéng Viét Nam (Alpinia vietnamica) [24]

Loai Riéng Viét Nam (Alpinia vietnamica) 1a mot loai thuc vat méi thudce
ho Zingiberaceae va chi Alpinia duoc tim thay tai mién Trung Viét Nam.

Pic diém: Cay thao, moc thanh cum 3-9(16) cay, cao 1-1,2(-1,5) m. Ludi
14 nguyén hay xé 2 thily, phién 14 thudn, 22-42x6-8 cm, nhan. Cym hoa trén
ngon, théng, dai 15-25 cm. La bic 1, dai dén 7 cm, mau nau do, sém rung; la
béc con ton tai. Hoa dai 5,8-6,2 cm, dai hinh 6ng, mau do sam, 24-27x7-9 cm,

x¢é sdu xudng 1,4-1,5 cm, dau 2 thuy; ng trang dai 1,8-2 cm, thuy trang lung
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hinh trimg nguoc, mau trrfmg, 16m, 3,2-3,6%1,9-2,2 cm, d61 khi mau héng doé
phia dau, thiy trang bén thudn, 32-37x10-11 cm. Canh méi hinh trimg rong, 3
thlly, 4,2-4,8x4-4,3 cm (¢ gdc) - 22-29 (& dau canh moi), tir gdc canh moi c6
cac soc do xép sit nhau téa ra 2 bén va thua hon & phia trén, mép 2 bén phia
dudi mau vang; nhi 1ép bén dang dui, 3-5 mm, d6 vang ¢ dau; chi nhi dai dén
2cm, do o géc, mau kem phia dau, bao phén 2 0, dai 1,8-1,9 cm, trung dé1 mau
vang. Voi nhuy 1ép 2, mau kem, dai 2,5-3 mm; bau hinh trung, 5,5-6,5%4,5-5
mm, xanh, c6 16ng; voi nhuy dai dén 6 cm, nim nhyy dang cdc, mép co long
mi ngan. Qua hinh tron, duong kinh 1,8-2.4 cm, dai ton tai trén dau qua.

Sinh hoc va sinh thai: MUa hoa tlr thang 2 dén thang 6, mua qua khoang
tir thang 4 dén thang 8. Loai moc ¢ noi am thap ven sudi trong rimg thuong
xanh, d6 cao tir 160 m dén 1100 m so véi mit nude bién. Loai nay rat hiém tai
dia phuong va thuong moc thanh mét hodc mot s6 cum nhé va hiém khi moc
thanh cum 16n hon véi toi da 20 choi.

Phdn bo: Loai Alpinia vietnamica xuat hién cht yéu & mién Trung Viét
Nam, dic biét tir Thira Thién Hué (Vuon qubc gia A Ludi va Bach M3) dén
phia nam tinh Quang Nam. N¢ ciing duoc tim thiy & Kon P1ong va Ming Pen,

tinh Kon Tum.

Hinh 1.19. Cdy Riéng Viét Nam (Alpinia vietnamica)

Hién nay chua c6 bat ky cong trinh nghién ciru ndo vé thanh phan hoa hoc
va hoat tinh sinh hoc cta loai Alpinia vietnamica. Nhu vay, viéc nghién ctru vé
loai Alpinia vietnamica s& gop phan kham pha rd hon nhiing tac dung duoc 1y
chita bénh cta cay chua dugc dé cap trong y hoc cd truyén va phat hién céc

hoat chét tiém ning c6 Gmg dung trong y hoc hién dai.
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CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién ciru

Cay Riéng Viét Nam (A. vietnamica) duoc thu hai tai Thuong Quang,
Nam Déng, Thira Thién Hué, Viét Nam vao thang 8 nam 2021. Mau thyc vat
duoc xac dinh boi nha thue vat hoc Vi Tién Chinh, Bao tang Thién nhién Quéc
gia Viét Nam. Tiéu ban mau AV-2021 da duoc luu trit tai Vién Héa hoc, Vién
Han 1am Khoa hoc va Céng ngh¢ Viét Nam.

2.2. Phwong phap nghién ctiru
2.2.1. Phwong phdp ngdm chiét [25]

Phuong phap chiét xuat doi hoi su lua chon can than vé dung méi, dung
cu va quy trinh chiét. Do d6, khong thé ap dung mot phuong phap chiét xuat
chung cho tat ca céac loai duoc lidu.

Hién nay c6 hai phuong phap ngam chiét pho bién:

Phwong phdp I: Phuong phap ngam chiét xuat duoc ap dung dé khao sat
so bo khi chua biét & thanh phan hoa hoc cua dugc liéu. Phuong phap nay sir
dung mot chudi dung mai tir khong phan cuc dén phan cuc manh dé tach cac
hop chit tr dwoc litu. Vi dy, chudi dung moéi bao gém: n-hexane,
dichloromethane, ethyl acetate, methanol va cubi cing 1 nudc.

Phurong phdp 2: Khi mudn chiét xuat toan bd thanh phan tir duoc liéu,
phuong phap ngam thuong str dung dung méi nhu methanol hodc ethanol (80-
100%). Bac biét, methanol dugc coi la dung moéi da dung, ¢6 kha nang tan chét
khong phan cuc va tao lién két hydrogen véi cac nhom phén cuc khac. Sau khi
chiét v&i methanol, tién hanh loai hét dung moi thu dugc cao chiét toan phﬁn,
chtra hau hét cac hop chat tir dugce liéu. Khi can tach phan doan cac hop chat tir
cao chiét thi sir dung dung méi khong hoa tan trong nudc va c6 do phan cuc tir
yéu dén manh. Vi du nhu chudi dung moi gém: ether dau, ether, chloroform,
ethyl acetate, n-buthanol.

Phuong phap chiét ngdm lanh 12 phuwong phap don gian nhat va da duoc
str dung tir 1au. Sau khi chuan bi duogc liéu, d6 dung moi vao binh chiét xuat
sao cho duogc li¢u dugc ngap trong dung moéi. Sau mdt khoang thoi gian nhat
dinh dé dugc liéu ngam trong dung moi, thuc hién rat léy dich chiét. Dé tang
cuong hi¢u qua chiét xut, c6 thé khuéy tron hodc rat dich chiét & phia dudi va

db lén phia trén. Quy trinh nay co thé duoc 1ap lai mot hodc nhiéu lan.
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2.2.2. Cac phwong phdp phan tich sdc ky [26]
2.2.2.1. Phirong phdp sdc ky 16p mong

Séc ky 16p mong 1a mot phuong phap phan tich 1y - hoa, trong d6 cac
chit duoc tach ra khoi mot hdn dya trén sy "phan bd" lién tuc gilra hai pha:
pha tinh (thuong 1a silica gel, aluminium oxit dugc phi trén mot mat phang
chét tro) va pha dong (bao gém dung dich can phan tich dugc hoa tan trong
mot dung mdi thich hop, dugce hat 1én ban sic ky boi mao dan).

Chudn bi sdc ky:

Ban sic ky duoc tao ra bang cach tron chat hap phu nhu silica gel véi
mot lugng nhé chét két dinh nhu canxi sunfat (thach cao) va nudc. Hon hop
nay sau do duoc trai déu trén mot bé mat chat tro nhu thuy tinh, nhom, hodc
nhua. Ban sac ky nay sau d6 sé dugc dé kho va kich hoat bang cach nung néng
trong 10 & nhiét do 110°C trong 30 phit. P day cua 16p hap phu thuong 14 0.1
- 0.25 mm cho muc dich héa hoc phén tich va khoang 1-2 mm cho sac ky 16p
mong dy bi. Moi k¥ thuat sac ky déu bao gdbm mot pha dong va mot pha tinh.

Ky thuat:

Phuong phap sic ky 16p mong thuc hién twong ty nhu sac ky gidy nhung
c6 1oi thé 14 nhanh chong hon, hiéu qua trong viéc tach hon hop va co su lya
chon giira cac "pha tinh" khac nhau. Bing cach nay, sic ky 16p mong thuong
duogc str dung dé giam sat cac phan tmg hoa hoc va phan tich chit luong san
pham ctia cic phan tng.

Trong phuong phap nay, mot vét nho ctia dung dich chira mau thir dugc
dit 1én ban sic ky, khoang cach 1 cm tir phia dudi. Ban sic ky sau d6 duoc
ngam vao mot dung moi thich hop nhu ethanol hoac nudc va dat vao mdt vat
chtra ndp day. Dung méi di chuyén 1én ban sic ky bai mao dan, tiép xtc véi
mau thir va dich chuyén né 1én trén ban sic ky. Cac hop chat trong mau thi
dich chuyén voi cac toe do khac nhau tuy thudc vao tinh chét phan cuc va kha
nang hoa tan trong dung moi.

Trong sic ky 10p mong, dung moi phai khac véi pha tinh vé tinh chat
phan cuc. Néu mét dung moi c6 tinh phan cuc dugc st dung dé hoa tan mau
thur trén mot pha tinh phan cuc, vét mau thir sé lan tron do mao dan va cac vét
c6 thé tron 1an vao nhau. D¢ tranh hién tugng nay, dung moi phai khong phan

cuc hodc chi ¢6 tinh phan cuc mot phan, phut hop véi pha tinh.
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Sac ky ban mong
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Hinh 2.1. Scc khi ban mong khi chdm va chay trong dung méi
Phén tich:

Mot s chat hoa hoc sau khi duge tach ra c6 thé tré thanh khdng mau, va

c6 mot sd phuong phap dé quan sat nhimg vét nay:

- Mot luong nho chat huynh quang, thudng 1a maganese-activated zinc
silicate duoc thém vao chat hip phu dé co thé quan sat dugc nhiing vét nay
dudi anh sang den (tia cuc tim UV254). Lop hap phu sé tu phat ra anh sang luc,

nhung cac vét mau s€ lam tat anh sang nay.
- Hoi iodine cling 1a mdt loai thuoc thir cho mau giong nhau.

- Mot s6 thudc thtr c6 mau riéng bié¢t dugc dung dé nhiing ban sac ky vao

hodc phun 1én bén sic ky.

- Poi voi cac chat béo, sic phd c6 thé duoc chuyén qua mang
polyvinylidene fluorua (PVDF) va sau d6 dugc phan tich chi tiét hon, vi du nhu
khéi pho.

Khi da quan sat duogc, hé sb luu Rt cia mdi vét mau s& duge xac dinh
bang cach chia khoang cach di chuyén dugc ctia hop chét cho khoang cach di
chuyén duoc ctia dung méi. Nhitng con sb ndy phu thudc vao cac loai dung méi

va ban sic ky duoc st dung va khong phai 13 hing s6.
2.2.2.2. Phirong phdp sdc ky cét

Sac ky cot 1a mot dang ciia sac ky ban mong. Trong sac ky cot, chat hap

A

phu pha tinh dugc nhdi trong cc dng hinh tru goi 1a “cot”. Nho vay ma cé thé
trién khai nhiéu hé dung moi khéc nhau tir phan cuc yéu dén manh. Dya vao d6

phan cuc cua cac chat, nhitng chat co6 ai lyc 16n hon doi véi chat hap phu s€ ra
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khoi ¢t cham hon va nhirng chét ¢ &i lyc yéu hon s€ ra khoi cot nhanh hon
trong 15 qua trinh sic ky. Su tach trong cot xdy ra cha yéu theo co ché hap phy

hodc phan bd tuy theo tinh chét cia chat duoc st dung Iam cot.

Chudn bi chdt hdp phu va cét: Silicagel phai dugc hoat hoa ¢ 120°C
trong 4 gio trude khi dua 18n cot. Cot sac ky phai 1a mot khdi ddng nhat, phai
dugc 1lam khd hoan toan va lip thang dimg trén mot gia cd dinh, viing chic.

Nhoi cét: Chat hap phu can duoc phéan tan déu trong cot. Co hai phuong
phép nhdi cot: nhdi khd va nhdi udt véi dung moi. Sau khi chat hap phy duoc
dua vao cdt, dung moi dugc rét vao cot va cho chay mdt khoang thoi gian lién

tuc dé 6n dinh cot, khong dé dung mo1 kho trong cot.

Pura chdt can phdn tach lén cét: Chat can tach phai dugc dua vao cot sao

cho chiing phan tin mot cach déng déu trén mit cot.

Rira cét: CO thé rira cot bang ap suat thudng hodc ap luc nén, tiy thudc
vao loai chat hép phu va tdc do chay can thiét caa cot. Dich chay ra tu cot co
thé dugc thu & day cot theo ting phan doan, theo thoi gian hodc thong qua ng

nghiém c6 thé chia dung tich gidng nhau.

Hinh 2.2. Sdc ky cét
2.2.3. Cdc phwong Iy héa va quang phé xdc dinh ciu tric [27]

Cac hop chat phan 1ap dugce dugc xac dinh théng qua viéc két hop giita
cac dir kién phd khdi lwong phan giai cao, phd NMR 1 chiéu H va 3C; phd
NMR 2 chiéu HSQC va HMBC.
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Phé khéi luong (Mass spectrometry - MS)
Phuong phap phd khéi thudong duge dung dé xac dinh khdi lugng phan

tr ciia chat nghién ctru dua trén viéc phat hién cac ion phan tir nhu [M]",
[M+H]"*..., tir @6 hd tro trong viéc xac dinh coéng thirc phan tir. Pho HR-ESIMS
duogc do trén may quang phd ké Thermo Scientific LTQ Orbitrap XL (Hoa Ky)

tai Vién Hoéa sinh Bién, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.
Phé céng hwong tir hat nhin (NMR)

Pho NMR 14 mét cong cu phan tich cdu trac cta cac hop chat hoa hoc,
dwa trén nguyén 1y cong hudng cia cac hat nhan trong tir trudng. Trong phd
NMR, c6 hai théng sé quan trong 13 d6 dich chuyén hoa hoc & va hing sb twong
tac spin - spin J. Thong qua phan tich dit lidu tir cac pho 1D va 2D NMR c6 thé

xay dung cau truc phan tir cia mau do.

Sau khi cac hop chat duoc tinh ché bang cac phuong phap sic ky s& thuc
hién do phé NMR. Ban dau, phé proton *H-NMR s& dugc thyc hién trén céc
hop chat. Néu chét dat duoc d6 tinh khiét, tiép theo s& do phd cacbon BC-NMR.
Pbi v6i cac hop chét co cau trac don gian, thong tin tir cac phd *H-NMR, 13C-
NMR c¢6 thé du dé xac dinh cau tric. Tuy nhién, d6i voi cac hop chat phirc tap
hon, can thém cac phd NMR hai chiéu (HSQC, HMBC) dé cung céap thong tin
bo sung cho viéc xac dinh cAu trc.

Dit liéu NMR dé duoc thu thap ¢ tan sé 600 MHz cho *H NMR va 150

MHz cho *C NMR trén may quang phd Bruker 600 MHz tai Vién Hoa hoc,
Vién Han l1am Khoa hoc va Cong nghé Viét Nam.
2.2.4. Cdac phwong phdp thir hoat tinh sinh hoc
2.2.4.1. Phirong phdp thir hoat tinh gdy doc té bao
* Nguyén li

Phuong phap MTT lan déu tién duoc Tim Mosman sir dung dé danh gia
hoat tinh gay ddc té bao. Phuong phap nay dua trén kha nang khir MTT (mau
vang) thanh formazan (mau tim) do hoat dong ctiia enzym dehydrogenase trong
ty thé. Sau d6, hoa tan formazan bang DMSO va do mat do quang tai budc
song 540 nm. Gi4 tri hoat tinh duoc biéu dién bing ICsy (ndng do chit thir
lam giam 50% su phat trién cua té bao) [28].
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* Chudn bi thi nghiém

Cac dong té bao c6 ngudn gbc tir Bao tang gidng chuan Hoa ky (ATCC)
gdém: ung thu biéu mé biéu mdé KB (CCL -17™), ung thu gan Hep G2 (HB -
8065™), ung thu phoi A549 (HTB - 57™), ung thu v MCE-7 (HTB - 22™).

Dong té bao duogc luu giit trong nito 10ng, hoat hoa va duy tri trong cac
moi trudng dinh dudng nhu DMEM (Dulbeccos Modified Eagle Medium) hoac
MEME (Minimum Esental Medium with Eagle salt) c6 b6 sung 7-10% FBS
(Fetal Bovine Serum) va mot s6 thanh phan thiét yéu khac. Té bao duoc nudi
trong cac diéu kién tiéu chuan (5% CO,, d6 4m 98%, nhiét d6 37°C, vo tring
tuyét d6i). Té bao phat trién & pha 16ng s& dugc sir dung dé thir doc tinh.

Mau thir dugc hoa tan bang dung méi DMSO véi nong do ban dau 1a 20
mg/mL. Tién hanh pha lodng 2 budc trén dia 96 giéng thanh 5 diy nong do tir cao
xudng thap lan luot 14 2564, 640, 160, 40 va 10 ug/mL. Nong d6 chét thir trong
dia thir nghiém tuong tGng 1a 128, 32, 8, 2 va 0,5 pug/mL. Chéat tham chiéu
Ellipticine pha trong DMSO v&i nong d6 0,01 mM.

* Tién hanh thi nghiém

Trypsin hoa té bao thi nghiém dé 1am roi té bao va dém trong budng dém
té bao. Tiép do, pha té bao bang moi trudng sach va diéu chinh mat d6 cho phu
hop véi thi nghiém (khoang 1-3x10”t& bao/mL tiy theo timg dong té bao).

Lay vao mdi giéng 10 pL chat thir ¢a chuan bi ¢ trén va 190 pL dung
dich té bao. Pdi chimg dwong cua thi nghiém 14 méi truong c6 chia té bao, d6i
chimg Am chi c6 méi truong nudi ciy.

bia thi nghiém duoc 0 & diéu kién tiéu chuan.

Sau 72 gid mdi giéng thi nghiém duoc tiép tuc G voi 10 pL MTT (5
mg/mL) trong 4h. Sau khi loai bo méi truong, tinh thé formaran duoc hoa tan
bang 100 uL DMSO 100%.

Két qua thi nghiém duoc xac dinh bang gia tri OD do & budc song 540
nm trén may quang pho Biotek. Thi nghiém duoc lap lai 3 1an.
* Xup Iy két qua thue nghiém

Gia trj ICso duge xac dinh thong qua gia tri % (e ché té bao phat trién va

phan mém may tinh Rawdata.
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% trc ché té bao = (ODching (+) - ODmiu thi)/ (ODehimg (+) - ODehimg () X 100%

(Highlnh% - 50) X (ngh - LOWConc)

Conc

Conc

ICSO = ngh -
Highy e, - Loy,

(Trong d6, Highcond LOWcone: chdt thir & nong dé cao/chdt thir thap & nong
do thap; Highinho! LOWinhoe: % 1k ché & nong do cao/% ke ché & nong dg thap).
* Panh gia hoat tinh

Pé danh gia mot cao chiét/chit c6 hoat tinh gay doc té bao manh dua vao
gid tri ICso. Ddi véi cao chiét: 1Csp < 20 ug/mL, voi chat sach: ICsp < 4 pg/mL.
2.2.4.2. Phwong phdp thir hoat tinh trc ché enzyme a-glucosidase [29]

Enzyme a-glucosidase 1a mdt enzyme quan trong do qua trinh thuy phan
carbohydrate tao glucose trong co thé. Cac chat tc ché a-glucosidase nhu
Acarbose va Miglitol c6 thé 1am cham qua trinh giai phong va hap thu glucose,
qua d6 khong lam tang duong huyét sau an.

Nguyén 1Iy: Dua trén phan Gmg phan cit co chat p-Nitrophenyl-a-D-
glucopyranoside nh¢ tac dung cua enzyme a-glucosidase, giai phong p-
Nitrophenol la san pham c6 mau vang.

Sau phan tng, do hap thu ctia hdn hop phan tng tai bude song 410 nm &
thoi diém 30 phit, phan anh luong san pham p-Nitrophenol sinh ra va hoat do
cua enzyme a-glucosidase.

Phurong phdp: Xac dinh hoat tinh Gc ché enzyme a-glucosidase duoc
thuc hién trén dia 96 giéng voi tong thé tich phan ang la 200 uL/giéng.

Mau thtr duoc pha loang bang DMSO 100% hodc nudc cat vo trung dén
noéng do cudi cung trong phan tng lan lugt 1024, 256; 64; 16; 4; 1 pg/mL.
Acarbose duogc sir dung 1am chat di chimg duong.

Cac thanh phan phan tng bao gom: Phosphate buffer 100 mM pH 6,8: 40 pL
a-glucosidase 0,4 U/mL: 25 pL; mau tha: 10 pL; p-nitrophenyl o-D-
glucopyranoside 2,5 mM: 25 L.

O mau dbi chimg am, mau thir duoc thay bang dém phan tng. Thi
nghiém dugc u & nhiét do 37° C. Sau 30 phut, thém 100 uL Na,COs cho dén
khi phan tmg ding. Do hap thu cta phan tng dugc xac dinh trén may BIOTEK

vo1 buoc song 410 nm (A).
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Kha ning trc ché enzyme a-glucosidase ctia mau thir dugc xac dinh bang
cong thtc:

Do tic ché (%) = [A (d6i chimg 4m) - A (mAu thir)]/A(ddi chimg am) x 100%

ICso 12 ndng do chat thir e ché 50% hoat dong cuia enzyme a-glucosidase,
dugc tinh bang phan mém Tablecurve.
2.2.4.3. Phuong phdp thir hoat tinh DPPH [30]

Chét tao ra gdc tu do 1,1-diphenyl-2-picrylhydrazyl (DPPH) duoc dung
thuc hién sang loc tac dung chong oxy hoa cua cac hgp chat can nghién ctru.
Hoat tinh chong oxy hoa thé hién qua viéc lam gidm mau ctia DPPH, xac dinh
bang phuong phap do quang & budc séong A =517 nm.

Pha dung dich DPPH c¢6 ndng d6 1 mM trong methanol. Chat thtr dugc
pha trong DMSO 100% sao cho nong do cuoi cung dat duoc lan lugt 1a 256;
64; 16; 4 va 1 pg/mL. Thoi gian phan tng 30 phat ¢ 37°C, doc mat do hap phu
cia DPPH chua phan ing bang may doc Biotek ¢ bude song 517 nm.

% bay gdc tw do DPPH ctia mau thtr duoc tinh theo cong thic sau:

SC% = (OD t#ng - OD miu thir)/ ODugng (%0).

ECso duoc tinh theo gia tri SC twong quan voi cac ndng do khac nhau
cua chat thu, thi nghiém duogc 1ap lai véin = 3.

Puong chuin biéu thi mdi twong quan giita ndng d6 DPPH va mat do

quang hoc:

Dé thi trrong quan gitba méat d6 quang hoc va ndéng d6 DPPH

1.8000

= 0.3225x + 0.0241
1.6000 y X 2

R?=0.9938 /
1.4000
1.2000 /
1.0000 /
0.8000 /
0.6000 //(
0.4000 /
0.2000 /

rd

Mat dé quang hoc (OD)

0.0000 ‘ ; ; ;
0.0000 1.0000 2.0000 3.0000 4.0000 5.0000 6.0000
Néng d6 DPPH mM
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CHUONG 3. KET QUA VA THAO LUAN

3.1. Phan lap va tinh ché cic hop chit tir cAy Riéng Viét Nam
3.1.1. Thu nhén cdc cao chiét tiv cdy Riéng Vigt Nam

Bot kho cay Riéng Viét Nam (toan bd phan, 2,0 kg) duge ngam véi EtOH
80% (3 L x 3 lan, 48 gio). Sau khi cit quay dung méi dudi ap suat giam thu
duoc cao chiét EtOH (19,4 g), cao chiét EtOH sau d6 duogc bd sung thém H,O
va chiét phan bd voi dung moi n-hexane, EtOAc thu duoc cac cao chiét phan
doan tuong tmg l1an luot 1a n-hexane (2,6 g), EtOAC (8,6 g) va H20 (8,2 g).

Bot kho cay Riéng Viét Nam
(toan bo phan)

1. Chiét v6i EtOH 80% (3 lan)
2. Cat quay loai bé dung mdi
y

A

Cao chiét EtOH
(19,4 9)

1. B6 sung H20
2. Chiét phan bd véi n-hexane, EtOAc
3. Cét loai dung moi

l ,,

Cao chiét n-hexane Cao chiét EtOAc Cao chiét H.O
(2,6 9) (8,6 0) (8,29)

Hinh 3.1. So @6 ngdm chiét cdy Riéng Viét Nam

3.1.2. Phan Iip va tinh ché cic hop chat tir cao chiét EtOAc cdy Riéng
Viét Nam

Cao chiét EtOAc duoc phan tach trén sic ky cot silica gel (CC) rira giai
v6i hé dung moi CH,Cl-MeOH (1:0 dén 0:1, v/v) thu duoc chin phan doan ky
hiéu 1an lugt tir E1-E9.
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Phan doan E3 (0,8 g) duoc sic ky cot silica gel, rira giai bang hé dung
modi CH,Cl,-CHsCOCHs (1:0 dén 0:1, v/v), thu dugc bdn phan doan nho
E3.1-E3.4. Phan doan nho E3.4 tiép tuc dugc phan tach trén cot Sephadex LH-20
CC [MeOH/CH,Cl, (9:1, v/v)] thu dugc hop chat Al (6,7 mg) va A4 (12,1 mg).

Phan doan E4 (1,2 g) duoc phan tach bang sic ky cot silica gel, rira giai
bang hé dung méi [CH,Cl-EtOAc (9:1, v/v)] dé tao ra hop chat A6 (15,3 mg)
va ba phan doan nho E4.1-E4.3. Phan doan E4.2 (0,3 g) duogc sic ky trén cot
pha ddo RP-18 [MeOH-H0 (1:1, v/v)] thu dugc hop chat A5 (2,9 mg) va hop
chat A3 (5,0 mg).

Phan doan E5 (0,7 g) duoc phan tach trén cot Sephadex LH-20 [MeOH-
CH,Cl, (9:1, v/v)] thu dugc ba phan doan nhé E5.1-E5.3. Bang phuong phap
sac ky 16p mong diéu ché sir dung hé dung moéi rira giai [CH,Cl,-MeOH (95:5,
v/v)], cac hop chat A7 (3,5 mg) va A2 (4,2 mg) duoc phéan 1ap 1an luot tir cac
phan doan E5.1 va E5.2.

[ Cao chiét EtOAc J

(8,6 0)
CC, SiO,
CH,Cl,-MeOH
v v v v \4
E3 E4 ES5
E1-E2 E6-E9
CC, SiO; CC, SiO» CC, Sephadex LH-20
CH2C|2'CH3COCH3 CHzClz-EtOAC MeOH—CH2CI2
\ 4 \ 4 A 4
v v A 4 v \ 4 v \ 4
E3.1- AL E4.2 E5.1 E5.2
E3.4 E4.1 E4.3 ' )
[ES.B ][ J [(15,3 mg)J [ [(0,3 g)}[ ] [(30 mg)} [(25 mg) =3
CC, Sephadex L H-20 CC, RP18 Pidu ché TLC | Bidu ché TLC
| MeOH-CH:Cl [ MEOHHO ) oy Cl-MeOH | CHaCl-MeoH
\ 4 v \ 4 v

AL | a4 A3 || As A7 A2
(6,7 mg)| | (12,1 mg) (5,0 mg)||(2,9 mg)| [(3,5 mg) (4,2 mg)

Hinh 3.2. So dé phdn ldp cdc hop chat tir cao chiét EtOAc cdy Riéng Viét Nam
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3.2. Céu tric va cac thong sb vat Iy caa cac hep chat dwgc phan lap

A2 RO O
OH O !
6' /7 1 A4 R] = Me, R2 = H
1.9 : 4 A5R,=Me, R, =OH
HO™ 4 2"0OMe R
A6R=H
A7R =0OH

Hinh 3.3. Cdc hop chdt Al - AT phdn Idp tir c8y Riéng Viét Nam
Hop chat Al: Quercetin-3-O-a-L-rhamnosyl (1—2)-a-L-rhamnoside

Dang bot mau vang nhat; Rs = 0.5 (n-Hexan/EtOAc = 1/1), cong thirc
phan tir Cy;H31015, HR-ESIMS (+): m/z 595,1648 [M+H]* (tinh toan cho
C27H31015: 595,1649), 'H-NMR (CDs0OD, 600 MHz, 4 ppm) va 3C-NMR
(CDs0OD, 150 MHz, dc ppm): Bang 3.1.

Hop chat A2: Diosmetin

Dang bot mau vang nhat; Ry = 0.5 (n-Hexan/EtOAc = 1/1), cong thtic
phan tir CigH130s, HR-ESIMS (+): m/z 301,0705 [M+H]" (tinh toan cho
C16H1306: 301,0712), 'H-NMR (DMSO, 600 MHz, sy ppm) va B*C-NMR
(DMSO, 150 MHz, éc ppm): Bang 3.2.

Hop chét A3: Pinocembrin

Dang bot mau vang nhat; R = 0.5 (n-Hexan/EtOAc = 1/1), céng thirc
phan tor CysH1304, HR-ESIMS (+): m/z 257,0800 [M+H]* (tinh toan cho
CisH1304: 257,0803), H-NMR (CDClz, 600 MHz, 6y ppm) va *C-NMR
(CDCls, 150 MHz, éc ppm): Bang 3.3.

Hop chat A4: Alpinetin

Dang bot mau vang nhat; R¢ = 0.5 (n-Hexan/EtOAc = 1/1), cdng thirc phan
tor C16H1504, HR-ESIMS (+): m/z 271,0960 [l\/l"‘H]Jr (tinh toan cho C16H1504:
271,0967), 'H-NMR (CD;0D, 600 MHz, 64 ppm) va *C-NMR (CD3;0D, 150
MHz, éc ppm): Bang 3.4.
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Hop chit A5: 5-O-Methylnaringenin

Dang bdt mau vang nhat; R = 0.5 (n-Hexan/EtOAc = 1/1), cong thic
phan tir Ci6H1505, HR-ESIMS (+): m/z 287,0906 [M+H]* (tinh toan cho
Ci6H150s: 287,0913), 'H-NMR (CD3;OD, 600 MHz, 64 ppm) va *C-NMR
(CD30D, 150 MHz, éc ppm): Bang 3.5.

Hop chat A6: Cardamonin

Dang bot mau vang nhat; Rf = 0.5 (n-Hexan/EtOAc = 1/1), cong thirc
phan tir Ci6H1504, HR-ESIMS (+): m/z 271,0962 [M+H]* (tinh toan cho
Ci6H1504: 271,0970), H-NMR (DMSO, 600 MHz, 4 ppm) va *C-NMR
(DMSO, 150 MHz, dc ppm): Bang 3.6.

Hop chat A7: Helichrysetin.

Dang bot mau vang nhat; R = 0.5 (n-Hexan/EtOAc = 1/1), cong thirc
phan tor CiHi505, HR-ESIMS (+): m/z 287,0906 [M+H]" (dugc tinh cho
Ci6H150s: 287,0913), 'H-NMR (CDs;OD, 600 MHz, 64 ppm) va *C-NMR
(CDs0OD, 150 MHz, jc ppm): Bang 3.7.

3.3. Xac dinh cau trac cac hep chat phan lap dwoc bing phwong phap
quang phé
3.3.1. Hop chit Al

VR
HMBC H C

Hinh 3.4. Cdu triic héa hoc va cdc tuwong tac HMBC chinh cia hop chat Al
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Bang 3.1. Dit liéu phé *H, 3C-NMR ciia hop chdt Al

Hop chat Al
c on (mult., J Hz) oc c on (mult., J Hz) oc
CDsOD CDs;0OD CDsOD CDsOD

2 - 159.2 6 |7.34(dd,2.0,7.0)| 122.9
3 - 136.3 1" 5.51 (d, 1.0) 102.4
4 - 179.5 2" |4.30(dd, 15,3.0)| 79.0
5 - 163.2 3" 3.89(dd, 2.5,8.0) | 720
6 6.22 (d, 1.5) 99.8 4" 3.39-3.34 (m) 73.9
7 - 165.9 o" 3.63-3.60 (m) 72.2
8 6.40 (d, 1.5) 94.7 6" 1.23 (d, 5.0) 17.8
9 - 1585 | 1" 5.01 (d, 1.5) 103.7
10 - 105.9 2" 3.96 (dd, 1.5, 3.0) 70.3
1 - 1228 | 3" 3.63-3.60 (M) 71.9
2" 7.36 (d, 2.0) 1169 | 4" 3.39-3.34 (m) 73.5
3 - 146.4 o™ 3.45 (dd, 5.0, 8.5) 71.9
4 - 149.8 6" 0.97 (d, 5.0) 17.7
5 6.94 (d, 7.0) 116.4

Hop chat Al duoc phan 1ap duéi dang bot vo dinh hinh mau vang nhat.
Cong thirc phan tir cia Al dugc xac dinh la C2;H30015 dugce suy ra tir peak ion
gia phan tir 6 m/z 595,1648 [M+H]" (tinh toan cho Cy7H3101s5: 595,1649) trong
pho HR-ESIMS (+).

Dit liéu 1D, 2D-NMR chi ra rang hop chat Al 1a quercetin glycoside
(Hinh 3.4). 'H NMR cua nhin quercetin duoc dic trung bdi cac tin hiéu cia
vong AC [H-6 (1H, o4 6,22, d, 1,5 Hz) va H-8 (1H, J4 6,40, d, 1,5 Hz)] va cac
tin hiéu ctia vong B [hé spin ABX H-2' (on 7,36, 1H, d, 2,0 Hz), H-6' (o1 7,34,
1H, dd, 2,0, 7,0 Hz) va H-5' (64 6,94, 1H , d, 7,0 Hz)]. Glycone dugc tao thanh
cau tric boi hai don vi a-L-rhamnosyl v&i hai anomeric proton dic trung H-1"
(on 5,51, 1H, d, 1,0 Hz)/C-1" (6c 102,4) va H-1"" (04 5,01, 1H, d, 1,5 Hz)/C-1"
(0w 103,7) va hai nhém metyl 6" (oy 1,23, 3H, d, 5,0 Hz)/(6c 17,8) va 6™ (o
0,97, 3H, d, 5,0 Hz)/d¢c 17.7. Mbi twong quan HMBC H-1"/C-2" chi ra rang
lién két gitra hai don vi duong la lién két (1—2). Ngoai ra, tuong tac
H-1"/C-3 trong pho HMBC chi ra rang hop phan glycone lién két voi aglycone
o vi tri carbon C-3.
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Dua trén két qua phén tich phd va két hop véi so sanh tai lidu di cong bd
[31], hop chit Al duoc xac dinh 1a quercetin-3-O-a-L-rhamnosyl (1—2)-a-L-
rhamnoside.

Spectrum from 20230523Hang.wiff2 (sample 15) - AV1, Experiment 1, +IDA TOF MS (20 - 4500) from 0.291 min
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Hinh 3.5. Phé HR-ESIMS ciia hop chat Al
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3.3.2. Hop chit A2

HMBC H C

Hinh 3.10. Cdu triic héa hoc va cdc tuwong tdc HMBC chinh ciia hop chdt A2
Bang 3.2. Dir liéu phé *H, 3C-NMR ciia hop chdt A2

Hop chat A2
C on (mult., J Hz) oc C on (mult., J Hz) oc
(DMSO) | (DMSO) (DMSO) (DMSO)
- 163.5 2' 7.40 (d, 2.4) 112.9
6.70 (s) 103.5 3 - 146.8




4 - 181.6 4 i 151.1
5 161.5 5 7.06 (d, 8.4) 112.1
6 | 619(d,1.8) | 9858 6 | 7.51(dd,2.4,84)| 118.6
7 - 164.1 | 4-OMe 3.85 () 55.7
8 | 645(d,1.8) | 939 | 5-OH 12.90 (s) -

9 - 157.3 | 7-OH 10,83 (s) -
10 - 103.7 | 3-OH 9.45 (s) -

1 i 123.0

Hop chit A2 duoc phan 1ap dudi dang bot vo dinh hinh mau vang nhat.
Cong thirc phan tir cia A2 dugc xac dinh la Cy6H1,06 duoc suy ra tir peak ion
gia phan tir & m/z 301,0705 [M+H]* (tinh toan cho C;6H1306: 301,0712) trong
pho HR-ESIMS (+).

Dit liéu *H NMR cua hop chat A2 bao gom céc tin hiéu ciia vong AC [H-
3 (1H, oy 6,70, s), H-6 (1H, 64 6,19, d, 1,8 Hz) va H-8 (1H, 61 6,45, d, 1,8 HZ)]
va tin hiéu ctia vong B [hé thdng spin ABX H-2' (6 7,40, 1H, d, 2,4 Hz), H-6'
(0w 7,51, 1H, dd, 2,4, 8,4 Hz) va H-5' (64 7,06, 1H, d, 8,4 Hz) va 4'-OMe (o
3,85, 3H, s)]. Dit liéu '*C NMR ciia hop chat A2 bao gom tin hiéu ctia sau nhom
CH, chin cacbon va mot nhém OMe. Tuong tic HMBC 4'-OMe/C-4' cho thay
réng nhoém methoxy nam & C-4'. Dya vao dit kién phé va so sanh voi tai li€u

tham khao [32], hop chat A2 duoc xac dinh 12 mot flavone, dit tén 13 diosmetin.

Spectrum from 20230523Hang wiff2 (sample 16) - AV3.1, Experiment 1, +IDA TOF MS (20 - 4500) from 0.120 min
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Hinh 3.11. Ph6é HR-ESIMS ciia hop chdt A2
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3.3.3. Hop chit A3
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Hinh 3.16. Cdu triic héa hoc ciia hop chat A3
Bang 3.3. Dir liéu phé *H, 3C-NMR ciia hop chdt A3

Hop chat A3
c on (mult., J Hz) oc c on (mult., J Hz) oc
(CDCla) (CDCla) (CDCla) (CDCls)
2 5.43 (dd, 3.0, 13.2) 79.2 10 - 103.2
3 3.09(dd, 13.2, 17.4) 43.3 1 - 138.3
2.84 (dd, 3.0, 17.4)

4 - 195.7 2' 7.37-7.45(m) | 126.1
5 - 164.3 3 7.37-7.45(m) | 128.9
6 6.00 () 96.7 4 7.37-745(m) | 128.9
7 - 164.7 5' 7.37-7.45(m) | 128.9
8 6.00 () 95.5 6' 7.37-7.45(m) | 126.1
9 - 163.1 | 5-OH 12.03 () -

Hop chat A3 duoc tinh ché duéi dang bot vo dinh hinh mau vang nhat.

Trong phd HR-ESIMS (+), peak ion gia phan tar & m/z 257,0800 [M+H]* (tinh
toan cho CisH1304: 257,0803), cho thiy cong thiic hoa hoc ctia hop chat nay 1a
Ci5H1204. Dit liéu *H NMR cho phép xac dinh A3 1a mot flavanone. Tin hiéu

singlet & oy 6,00 duoc gan cho H-6 va H-8. Cac proton methine va methylene

cua vong C cong hudéng & muc 2,84-5,43 ppm. Tin hiéu & oy 7,37-7,45 thudc
vé vong B. Dir liéu 3C NMR phu hop véi dir liéu *H NMR, bao gdm cic tin

hiéu ctua tdm nhém CH, mdt nhém CH, va sau cacbon. Dya vao dit kién pho va

so sanh voi tai liéu tham khao [33], cdu hinh ctia hop chat A3 duoc xac dinh 13
2S. Do d6, hop chat A3 duoc xac dinh 1a (2S)-pinocembrin.
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Spectrum from 20230523Hang.wiff2 (sample 19) - AV6, Experiment 1, +[DA TOF MS (20 - 4500) from 0.228 min
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3.3.4. Hop chit A4
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Hinh 3.21. Cdu triic héa hoc ciia hop chat A4

Bang 3.4. Dit liéu phé *H, 3C-NMR ciia hop chdt Ad

Hop chat A4
c on (mult., J Hz) oc c on (mult., J Hz) oc
(CDsOD) (CDs0OD) (CDsOD) |(CDsOD)
2 |5.44(dd, 3.0,13.2) 80.1 9 - 164.3
3 2.99 (dd, 13.2, 16.8) 164 0 ] 1057
2.77 (dd, 3.0, 16.8)

4 - 191.6 1 - 140.6
5 - 1645 | 2'&6' 7.50 (m) 127.2
6 6.11 (d, 1.8) 944 | 3&5 7.43 (m) 129.6
7 - 167.4 4 7.37 (m) 129.4
8 6.06 (d, 1.8) 97.2 | 5-OMe 3.84 (s) 56.1

Hop chat A4 duoc phan 1ap dudi dang bot vé dinh hinh mau vang nhat
véi peak ion gia phan tr & m/z 271,0960 [M+H]* (tinh toan cho CisH1504:
271,0967) trong pho HR-ESIMS (+), cho thiy cong thirc hoa hoc cia hop chat
nay 1a C16H1404. Dit liéu NMR 'H va 13C cua hop chat A4 rat giéng véi dir licu
ctia hop chat A3. Tuy nhién, nhém 5-OH trong hop chat A3 da duoc thay thé
bang 5-OMe [y 3,84 (3H, s) va d¢ 56,1] trong hop chat A4. Dua trén két qua
phan tich phd va két hop véi so sanh tai liéu da cong bd [34], cAu hinh cta hop

chat A4 tuong ty nhu cau hinh cta hop chat A3. Do d6, hop chat A4 dugc xac

dinh 1a (2S)-alpinetin.
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Spectrum from 20230523Hang wiff2 (sample 17) - AV4, Experiment 1, +[DA TOF MS (20 - 4500) from 0.123 min
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3.3.5. Hop chit A5
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Hinh 3.26. Cdu triic héa hoc ciia hop chat A5
Bdng 3.5. Dit liéu phé *H, BC-NMR ciia hop chdt A5

Hop chat A5
c on (mult., J Hz) oc c on (mult., J Hz) oc
(CDsOD) (CDsOD) (CD:0OD) |(CDs0OD)
2 | 5.33(dd, 3.0, 13.2) 80.1 9 - 164.3
; 3.04 (dd, 13.2, 16.2) 463 0 _ 1057
2.68 (dd, 3.0, 16.2)

4 - 192.2 1' - 131.3
5 - 166.7 2'& 6 7.32 (d, 8.4) 128.9
6 6.10 (d, 2.4) 94.2 3'&5 | 6.83(d,8.4) 116.3
7 - 167.2 4' - 158.9
8 6.03 (d, 2.4) 97.1 5-OMe 3.84 (s) 56.1

Hop chit A5 duoc phan 1ap dudi dang bot vo dinh hinh mau vang nhat.

Cong thie phan tir CisH150s duoc xac dinh dua trén két qua phan tich phd
NMR. Cau tric cta né 1a dan xuat ciia cac hop chat A3-A4 (Hinh 3.8). So véi
hop chat A4, vong B ciia hop chat A5 duoc thay thé bang nhom 4'-OH [dy 7,32
(2H, d, 8,4 Hz, H-2', H-6"), Jn 6,83 (2H, d, 8,4 Hz, H-3', H-5"), 6c 128,9 (C-2',
C-6") va oc 116,3 (C-3', C-5]. Phu hop vai dit liéu NMR, peak ion gia phan tir
& m/z 287,0906 [M+H]* (tinh todn cho Ci6H150s: 287,0913) trong phd HR-
ESIMS (+) chi ra rang cong thirc héa hoc ctia hop chat nay 1a C1sH140s. Dua

trén két qua phan tich pho va két hop véi so sanh tai liéu di cong bo [35], cdu
hinh ctia hop chit A5 twong tu nhu cdu hinh cua hop chit A3 va A4. Do do,
hop chat A5 da duoc xac dinh 1a (2S)-5-O-methylnaringenin.
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Spectrum from 20230523Hang wiff2 (sample 20) - AV7, Experiment 1, +IDA TOF MS (20 - 4500) from 0.125 min
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3.3.6. Hop chit A6
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Hinh 3.30. Cdu triic héa hoc cia hop chat A6

Bdng 3.6. Dit liéu phé *H, 3 C-NMR ciia hop chdt A6

T
20

ppm

Hop chat A6
c on (mult., J Hz) oc c on (mult., J Hz) oc
(DMSO) DMSO) (DMSO) (DMSO)

1 - 134.9 2' - 162.7
2&6 7.72 (m) 128.3 3 6.02 (d, 1.8) 91.7
3&5 7.44 (m) 129.0 4 - 166.2

4 7.44 (m) 130.3 5 5.93 (d, 1.8) 95.8

7 7.66 (d, 15.6) | 1417 6 - 165.0

8 7.83 (d, 15.6) 1275 | 2'-OMe 3.87 () 56.0

9 - 191.7 6'-OH 13.68 () -

1 - 105.1




48

Hop chat A6 duogc phan lap dudi dang bot vo dinh hinh mau vang nhat.
Trong phd HR-ESIMS (+), peak ion gia phan tir tai m/z 271,0962 [M+H]* (tinh
toan cho CisHi1504: 271,0970) cho thiy cong thirc hoa hoc ctia hop chat A6 1a
C16H1404. Dit liéu *H-NMR cua hop chit A6 thé hién dang chalcone, bao gém
mot vong phenyl dugc thé [0n 7,72 (2H, m, H-2, H-6) va oy 7,44 (3H, m, H-3
dén H-5)], mot vong phenyl bén thé [0y 6,02 (1H, d, 1,8 Hz, H-3") va §H 5,93
(1H, d, 1,8 Hz, H-5")], mot lién két doi [5v 7,66 (1H, d, 15,6 Hz, H-7) va d4
7,83 (1H, d, 15,6 Hz, H-8)] va mdt methoxy [Jn 3,87 (3H, s, 2'-OMe)]. Phd
13C NMR cho thiy chtra chin nhém CH, nam cacbon va mot nhém OCHs. Dua
trén dit kién phan tich pho va so sanh véi tai liéu tham khao [34], hop chat A6

da duoc xac dinh 1a cardamonin.

Spectrum from 20230523Hang wiff2 (sample 18) - AV5, Experiment 1, +IDA TOF MS (20 - 4500) from 0.036 min

1.2e5 271.0962

1.1e5

1.0e5

9.0e4

8.0e4

7.0e4

6.0e4

Intensity, cps

5.0e4
40ed
3.0ed
2721013
2.0e4

1.0e4

273.1022 2742752
UUE!U’ P L i

\ i . b
269.5 2700 2705 2710 215 2720 2725 2730 2735 2740
Mass/Charge, Da
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Bang 3.7. Dit liéu phé *H, 3C-NMR ciia hop chdt AT

Hop chat A7
c on (mult., J Hz) oc c on (mult., J Hz) oc
(CDsOD) | (CDsOD) (CDsOD) | (CDs;OD)

1 - 128.4 1 - 104.0
2&6 | 7.53(d, 8.4) 131.3 2! - 164.6
3&5 | 6.85(d, 8.4) 116.9 3 6.03(d,2.4) | 925

4 - 161.1 4 - 168.6

7 7.70 (d, 15.6) 143.7 5 5.95(d,2.4) | 971

8 7.80 (d, 15.6) 125.5 6 : 166.4

9 . 1940 |2'-OMe| 3.94(s) 56.3

Hop chat A7 duoc phan lap dudi dang bot vo dinh hinh mau vang nhat.
Dtr liéu NMR cua hop chat A7 tuong tu nhu dir li€u cia hop chit AB, ngoai trir
viéc thay thé proton H-4' trong hop chat A6 bang OH trong hop chat A7. Piéu
nay con dugc xac nhan thém badi peak ion gia phan tor & m/z 287,0906 [M+H]*
(duoc tinh cho C1sH150s: 287,0913) trong phé HR-ESIMS (+) ctia né. Dit liéu
NMR ctia A7 phu hop vai dit li€u cta helichrysetin [36].

Spectrum from 20230523Hang.wiff2 (sample 21) - AV8, Experiment 1, +IDA TOF MS (20 - 4500) from 0.105 min
23000 287.0806

26000
24000
22000
20000
18000
16000

14000

Intensity, cps

12000

10000

8000 288.0959

6000

4000

2000‘ 297.0850

1 I L I I I I 1 T 1l T I
284 285 286 287 288 289 290 291 202 293 204 205 206 297 298 209 300 301 302 303 304 305 308
Mass/Charge, Da

Hinh 3.36. Phé HR-ESIMS ciia hop chdt A7
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Hinh 3.38. Phé BC-NMR ciia hop chat AT

Nhu vay, tir cao chiét ethyl acetate ctia cdy Riéng Viét Nam da phan lap
va xac dinh ciu trac hoa hoc ciia 7 hop chit. Cac hop chét thudc nhom flavonoid
gdém 02 hop chét flavone quercetin-3-O-a-L-rhamnosyl (1—2)-a-L-rhamnoside
(A1) va diosmetin (A2), 03 hop chit flavanone pinocembrin (A3), alpinetin
(A4) va 5-O-methylnaringenin (A5), 02 hop chét chalcone cardamonin (A6) va
helichrysetin (A7).
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3.4. Panh gia hoat tinh sinh hoc cic hop chit phén lap tir cdy Riéng Viét Nam

Cac hop chat phan 1ap tir cay Riéng Viét Nam gdm Al - A7 dugc danh
gia cac hoat tinh gay doc té bao, bay gdc ty do DPPH va tic ché a-glucosidase.

3.4.1. Pdnh gid hoat tinh gdy déc té bao ciia cdc hop chit

Két qua thir hoat tinh gay ddc té bao cuia cac hop chit Al - A7 thu dugc
tir cdy Riéng Viét Nam dugc trinh bay & bang 3.8.

Bdng 3.8. Hoat tinh gdy ddc té bao ciia cdc hop chat dwoc thir nghiém (ICsy UM)

Hoat tinh gay ddc té bao

TT
KB MCF7 A549 HepG2

Al - 138.37 + 13.65| 43.48 +6.35 -

A2 - - 293.07 + 26.60 -

A3 - 315.71 £28.30| 177.59 + 14.0 -

Ad 390.74 + 33.40 - - -

AS - - - -

A6 223.62 +18.50|236.79 + 21.40|409.02 + 36.10| 306.42 + 28.30

AT 69.86 £6.62 | 23.02+2.73 | 6.81+0.60 89.98 +9.38
Ellipticine| 1.66 +0.08 1.58 +0.16 1.62 £0.12 1.66 +0.16

Hai hop chit chalcone A6, A7 thé hién hoat tinh gay doc té bao d6i véi
4 dong té bao ung thu ung thu biéu mé (KB), ung thu vt (MCF7), ung thu phoi
(A549) va ung thu gan (HepG2). Pic biét, hop chit A7 kiém soat manh té bao
ung thu A549 voi gia tri ICs 1 6.81 uM khi sir dung Ellipticine 1am chat d6i
chting duong (Isp = 1.62 uM). Hai hop chat Al va A3 déu thé hién hoat tinh
gy doc té bao ddi vdi cac té bao ung thu MCF7 va A549, bén canh d6 hop chat
A2 chi c6 hoat tinh véi té bao ung thu A549 va A4 co hoat tinh véi té bao ung
thu KB. Co ché chdng ung thu ctia cac hop chat phan 1ap duoc ciing duoc tim
thiy & cac bao cdo trude day. Vi du, hop chat helichrysetin kich hoat co ché
apoptosis ddi voi dong té bao Ca Ski thong qua viéc gdy ton thuong ADN [37].
Hay nhu theo bao céo cta Ho va cac cong sy nim 2013, hop chat nay bt giir

va giy rung chét té bao A549 thong qua viéc 1am suy yéu mang té bao [38].
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3.4.2. Pdnh gid hoat tinh bdy géc tw do DPPH

Két qua thir hoat tinh bay gdc tu do cua cac hop chit Al - A7 thu dugc
tir cdy Riéng Viét Nam duoc trinh bay & bang 3.9.

Bdng 3.9. Hoat tinh chéng oxy héa ciia cdc hop chat dwoc thir nghiém (ICso UM)

TT Hoat tinh biy gbc tu do DPPH
Al 51.68 +2.16
A2 250.97 +4.43
A3 -
A4 -
A5 -
A6 -
AT -
Quercetin 32.99 +0.83

Pbi vai thir nghiém hoat tinh chong oxy hoa, hop chat Al bat manh gbc
DPPH voi gia tri ICso1a 51.68 M, bén canh d6 hop chat A2 c6 hoat tinh & mirc
d6 trung binh véi gia tri ICs 14 250.97 uM khi str dung Quercetin 1am chat d6i
chtng (ICsp = 32.99 pM). Cac hop chat con lai khong ¢ hoat tinh. Day 1a 1an
dau tién, hop chat Al duoc thir nghiém trén mo hinh chéng géc tu do DPPH.
Céc dan xuét clia quercetin thé hién tinh wu viét trong cac thir nghiém chdng
oxi hoa. Vi du, cac hop chat flavonoid saponarin, rutin, epicatechin, gallocatechin
thé hién kha nang bat géc tu do DPPH ¢ mitc do tot voi cac gia tri ICsp lan luot
la211,11.1,11.7 va6.9 uM [39].

3.4.3. Pdnh gid hoat tinh irc ché a-glucosidase

Két qua thir hoat tinh trc ché a-glucosidase cuia cac hop chat Al - A7 thu
dugc tir cay Riéng Viét Nam duogc trinh bay & bang 3.10.

Bang 3.10. Hoat tinh vc ché a-glucosidase cua cdc hop chat dwoc thir nghiém
(1Cso UM)

TT Hoat tinh irc ché a-glucosidase
Al -
A2 324.64 £ 14.52
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A3 -

A4 296.34 + 3.74

A5 -

A6 -

A7 -
Acarbose 208.43 + 4.68

Khi danh gia hoat tinh @rc ché a-glucosidase, hop chat A2 va A4 c6 cac
gia tri ICsp lan luot 1a 324.64 va 296.34 uM, cac hop chat con lai khong co hoat
tinh. Acarbose duoc sir dung 1am chat d6i chimg véi gid tri ICso 13 208.43 pUM.
Két qua nghién ctru thé hién tinh twong ddng véi cac két qua nghién ctru trude
day. Vi du, theo bao cdo cua Cheng va cong su nam 2014, diosmetin c6 hoat
tinh a-glucosidase véi gia tri ICso 1a 77.73 uM [40].



55

KET LUAN VA KIEN NGHI

1. Két luan

Qua qué trinh nghién ctru hoa thyc vat va mot sé hoat tinh sinh hoc cay
Riéng Viét Nam (Alpinia vietnamica) thu hai tai Thira Thién Hué, t6i rit ra

dugc nhirng két luan chinh nhu sau:

1. Lan dau tién da phan 1ap va xac dinh duogc cAu tric hoda hoc cia 7 hop
chat flavonoid tir cay Riéng Viét Nam bao gdm 02 hop chat flavone quercetin-
3-0-a-L-rhamnosyl (1—2)-a-L-rhamnoside (Al) va diosmetin (A2), 03 hop
chat flavanone pinocembrin (A3), alpinetin (A4) va 5-O-methylnaringenin
(A5), 02 hop chat chalcone cardamonin (A6) va helichrysetin (A7).

2. Hai hop chat chalcone A6, A7 thé hién hoat tinh gy doc té bao d6i
v6i 4 dong té bao ung thu ung thu biéu moé (KB), ung thu va (MCE7), ung thu
phdi (A549) va ung thu gan (HepG2). Pic biét, hop chat A7 tc ché manh té
bao ung thu A549 véi gia tri ICsp 12 6.81 UM.

Két qua danh gia hoat tinh chdng oxy hoa cho thdy hop chat Al bat manh
gbc DPPH véi gid tri ICsp1a 51.68 pM, bén canh d6 hop chat A2 c6 hoat tinh &
muc do trung binh, gia tri ICso l1a 250.97 uM.

Hai hop chit A2 va A4 e ché enzyme a-glucosidase véi gia trj ICsq lan
luot 1a 324.64 va 296.34 M.

2. Kién nghi

Tiép tuc nghién ciru phan 1ap va xac dinh cau tric cac hop chat khéc tir
cay Riéng Viét Nam (Alpinia vietnamica).

Tiép tiép tuc nghién ctru sau hon vé céac hoat tinh gay doc té bao, hoat
tinh chdng oxi hoa va hoat tinh trc ché enzym a-glucosidase ciia cac hop chat
sach phan lap duoc, tiép tuc tién hanh thur nghiém cac hoat tinh sinh hoc dang

mé hinh in vivo, in vitro, gop phan lam sang to tac dung duoc hoc cua loai nay.
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CAC CONG TRINH PA CONG BO LIEN QUAN PEN LUAN VAN

Nguyen Thanh Tra, Nguyen Thi Thuy Hoa, Nguyen Thi Thuy Linh, Nguyen
Thi Thu Ha, Ba Thi Cham, Le Thi Tu Anh, Ninh The Son, 2024, Flavonoids
from Alpinia vietnamica, and their cytotoxic, antioxidative, and a-glucosidase
inhibitory activities, Vietham Journal of Chemistry, 62(1), 98-102.
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VIEN HANLAM CONG HOA XA HQT CHU NGHIA VIET NAM
KHOA HQC VA CONG NGHE VN Pic I1ap - Ty do - Hanh phiic
HOQC VIEN KHOA HQC VA CONG NGHE

’ Ha Néi, ngay 0F thang 5 nam 2024
Sé: AL 3 /QD-HVKHCN

QUYET PINH
Vé viéc thanh 1ap Hoi ddng danh gia luén vin thac si

GIAM B(‘)(; )
HQC VIEN KHOA HQC VA CONG NGHE

Cén cir Quyét dinh sé 303/QD-VHL ngay 01/3/2023 cua Chu tich Vién Han lam
Khoa hoc va Céng nghé Viét Nam vé viéc ban hanh Quy ché t6 chire va hoat dong cua
Hoc vién Khoa hoc va Cong nghé;

Can cir Thong tu sé 23/2021/TT-BGDDT ngay 30/8/2021 cia Bg trwong Bo Gido
duc va Pao tao vé viéc ban hanh Quy ché dao tao trinh do thac st

Céin cir Quyét dinh s6 1966/QD-HVKHCN ngay 28/12/2021 cua Gidm doc Hoc
vién Khoa hoc va Céng nghé vé viéc ban hanh Quy ché dao tao trinh do thac si;

Céin cir Quyét dinh s6 896/QD-HVKHCN ngay 25/5/2022 cva Gidm dée Hoc vién
Khoa hoc va Céng nghé vé viéc céng nhdn hoc vién cao hoc trung tuyén dot 1 nam
2022;

Ciin ctr Quyét dinh 56 1178/QP-HVKHCN ngay 17/10/2023 cua Gidm doc Hoc vién
Khoa hoc va Cong nghé Vvé viéc cong nhén dé tai va cvr nguoi huomg dan luén van thac st

Xét dé nghi cua Trudng khoa Kihoe &0 hoe, Trirong phong Dao tao.

:
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Pidu 1. Thanh lap Hoi ddng dénh gié ludn vin thac sT cho hoe vién Nguyén Thi
Thay Hoa véi d& tai: “Nghién céu phin iép, zéc Ginh ciu tric va thir nghiém hoat
tinh sinh hoc ciac hop chit flavonoid tir ciy Ri¢ng Viét Nam (Alpinia vietnamica)”

Nganh: Hoa hitu co Mi s6: 8 44 01 14

Danh sach thanh vién Hoi ddng danh gia luén van kém theo Quyét dinh nay.

Pidu 2. Hoi ddng c6 trach nhiém danh gia luan vin thac si theo dung quy ché
hién hanh cia B Gido duc va Pio tao, Hoc vién Khoa hoc va Cong nghé. Quyét dinh

,

A

ndy co hiéu lyc trong thoi han ti da 60 ngay lam vigc ké tir ngay ky va phai dam bao
thoi han dao tao theo quy dinh cua Hoc vién.

Hoi dong tw giai thé sau khi hoan thanh nhi¢m vy.

Piéu 3. Trudng phong T4 chirc — Hanh chinh va Truyén théng, Truong phong
Pao tao, Truong phong Ké toan, Trudng khoa Khoa Hoa hoc, cac thanh vién c¢6 tén
trong danh sach Héi ddng va hoc vién cao hoc c6 tén tai Picu 1 chiu trach nhiém thi
hanh Quyét dinh nay./. e

Noi nhan:

- Nhur Diéu 3;

- Luu hd so hoc vién;

- Luu: VT, DT, TN.14.
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€ tai: “Nghién ciru phan lap, xac d;nh ciu tric va thir nghiém hoat tinh
sinh hoc cic hop chit flavonoid tir ciy Riéng Viét Nam (Alpinia vietnamica)”
Nganh: Héa hiru co
Ma s6: 8 44 01 14
Ngudi huéng dan 1: TS. Ninh Thé Son - Vién Héa hoc
Vién Han lam Khoa hoc va Cong nghé Viét Nam
Ngudi huéng dan 2: TS. Nguyén Thanh Tra - Vién Héa hoc
Vién Han 1am Khoa hoc va Cong nghé Viét Nam

Trach
T Ho va t;n, h?c ham, Cnhl‘ly;n O elnpitis nhngm”
oc vl gan trong Hoi
déng
GS.TS. Nguyén Van <o by oo | H10C vign Khoa hoc va Cong nghé )
Tuyén T Wigs Han lam KHCNVN e
N Vign Hoa sinh bién, N
PGS.TS. Phan Van Kiém | Hr_ § c Vita Han 1am KHCNVN Phan bién 1
f s rr A T Trwdng Pai hoc KHTN, o
PGS.TS. Lé Thi Huyén Hoa hiru cor | Dai hoc Quéc gia Ha Noj Phan bién 2
§ . e Hoc vién Khoa hoc va Cong nghé, S
TS. Lé Ngoc Hung Hoéa hiru co Vién Han 1am KHCNVN Uy vién

PGS.TS. Nguyén Xuan| . Hoc vién Khoa hoc va Céng nghs, | Uy vién-
b Héa hiru co it o
Nhiém Vién Han 1dam KHCNVN Thu ky

Hoi dong gom 05 thanh vién./. ﬁ}y




VIENHANLAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA HQOC VA CONG NGHE VN Pic lap - Ty do - Hanh phiic
HOC VIEN KHOA HQC VA CONG NGHE

Ha Néi, ngay 15 thdang 5 nam 2024
BIEN BAN HOP HOI PONG PANH GIA LUAN VAN THAC Si

~ Thyc hién Quyét dinh sb: 423/Qb-HVKHCN ngay 07/5/2024 cua Giam
ddc Hoc vién Khoa hoc va Cong nghé vé vigc thanh 1ap Hoi dong danh gia luan
viin thac si ctia hoc vién Nguyen Thi Thuy Hoa

Tén dé tai: Nghién ciru phéin 1ap, xic dinh cAu tric va thir nghiém hoat tinh
sinh hoc cac hop chit flavonoid tir cdy Riéng Viét Nam (Alpinia vietnamica)

Nganh: Hoéa hitu co
Mi sb: 8 44 01 14

Hom nay, ngay 15/5/2024 Hoi ddng da hop tai phong 1513 Hoc vién Khoa
hoc va Cong nghé vao luc 9h00, Hoi dong gom 05 thanh vién:

TT Ho va tén Chirc danh
1. | GS.TS. Nguyén Van Tuyén Chu tich
2. | PGS.TS. Phan Van Kiém Phan bién 1
3. | PGS.TS. Lé Thi Huyén Phan bién 2
4. | TS.Lé Ngoc Hung Uy vién
5. | PGS.TS. Nguyén Xuin Nhiém Ifrﬁnvl‘li;

Thanh vién ving mat:
NOI DUNG LAM VIEC

1. Pai dién co s& dao tao doc quyét dinh thanh lap Hoi ddng danh gia luén van
2. Chu tich Hoi déng, diéu khién phién hop

3. Thu ky HD, doc li lich khoa hoc va bang diém cua hoc vién

4. Hoc vién trinh bay ludn vin truée Hoi dong

5

. Phan bién 1, doc ban nhan xét luén van, dat cau hoi.
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6. Phan bién 2, doc ban nhén xét luan van, dat cau hoi
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7. Céc thanh vién HD va nhing ngudi tham du néu ciu hoi

Cau hoi:
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8. Hoi déng hop kin va cho diém



- Hoi ddng biu ban kiém phiéu gom 3 thanh vién:
Trudng ban: F&f TE % Van 15'4?”’
Uyvien: L7, L& Tﬁﬂl ‘”‘3”’

Uy vién: 18 Le ﬂ/ﬂ M

- Két qua kiém phiéu nhu sau:

S6 phiéu phat ra: Ay

S6 phiéu thuve:  ® S

Téng s diém: A3

Piém trung binh: 545

Diém thudng cong trinh cong bd:

Téng diém danh gia luan van va thuong cong trinh cong bb:

- }{ét ludn cua Hoi ddng: Ludn van ........ :(I;aii( ................ (dat/khong dat yéu
cau) ¥
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8. Chu tich Hoi dong, cong bo keét qua, yéu cau hoc vién chinh stra luan vin vai céc
ndi dung sau:
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CONG HOA XA HOI CHU NGHIA VIET NAM
Déc 1ap — Ty do — Hanh phiic

BAN NHAN XET PHAN BIEN LUAN VAN THAC Si
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NOI DUNG NHAN XET

1. Tinh cp thiét, tmh thm su, y nghia khoa hoc va thuc tién cia dé tai luan vian:
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2. Su khong trung lap cua dé tai nghién ca so vai 2ac cong trinh khoa hoc, ludn van da
cong bd & trong va ngoai nude; tinh trung *‘n,,u ¢d rang va ddy du trong trich dan tai liéu
tham khao:

—_—

..... P F...

.........................................................................................................................................

f

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

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

3. Su phu hop giira tén dé tai voi ndi dung nghién ctru cling nhu véi chuyén nganh va
ma so dao tao:
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7. Nhirng han che thiéu sot ctia ludn van vé non dung va hinh thirc:
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8. Néu tac gia chua viét bai bao khod hoc thi ndi dung cia luan vin cé th¢/dugc viét .

thanh cac bai bao dé guri dang trén trén tap chi khoa hoc, sach chuyén nganh hoéc tuyén

tap cong trinh hoi nghi khoa hoc cdp qudc gia, qudc té hay khong?

....................................................................................................................

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

...........................................................................................................................................

9 . Két luan chung (khang dinh mirc do déap (g céc yéu ciu d6i voi mot luan van Thac
sT; ludn vin c6 thé dua ra bao vé dé nhin hoc vi Thac si duoc hay khong?):
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BAN NHAN XET LUAN VAN THAC Si

Nguoi phan bi¢n: PGS.TS. Lé Thi Huyén
Hoc ham. hoc vi: Pho gido su. Tién si
Chuyén nganh: Héa hitu co.
Co quan cong tac: Truong Pai hoc Khoa hoc Tu nhién, Pai hoc Qudc Gia Ha Noi.
Hoc vién: Nguyén Thi Thuy Hoa
Dé tai luan van: Nghién ciru phén 1dp, xac dinh ciu tric va thir nghiém hoat tinh sinh
hoc céc hop chat flavonoid tir cay Riéng Viét Nam (Alpinia viethamicay).
Chuyén nganh: Hoa Hiru co
Ma sé: 8440114
NOI DUNG NHAN XET

1. Tinh cin thiét, thoi sy, y nghia khoa hoc va thye tién cia dé tai luan viin.

Trong vai thap ki qua. y hoc ¢6 truyén da cung cp cong nghiép Héa duoc véi hon
40% tong cac loai thude. Do dé, ngay cang nhiéu nghién ctru da tap trung vao viéc déanh
gia khoa hoc cua céc loai thude truyén théng c6 nguon gbe thuce vét. Céc loai thuce vt
thude chi Riéng (4lpinia) duge sir dung rét phd bién trong y hoc dén gian. Chi Alpinia,
thudc ho Gimng (Zingiberaceae), bao gom khoang 250 loai chu yéu phan bd & cac vung
nhiét déi va can nhiét déi clia chau A, mot sd it loai cung dugc tim théy O Australia va
cac dao Thai Binh Duong. Tuy nhién, tai Viét Nam chi ghi nhén duoc 35 loai. Céc thuc
vat chi Alpinia dugce stir dung trong y hoc ¢d truyén dan toc dé chira tri nhiéu bénh ly
khac nhau nhu loai Alpinia officinarum Hance, Alpinia galanga (L.) Willd., va nhiéu
loai khac. O nuéc ta, cac loai Alpinia phan bd rong rdi tir Bic vao Nam. Tuy nhién,
nhiéu loai méi chi duge biét dén trong nhitng nam gan day hodc duoc sir dung trong y
hoc dan gian ma chua dugc nghién ctru ddy du vé thanh phan héa hoc va hoat tinh sinh
hoc. Trong s6 céc loai thude chi Alpinia, Riéng Viét Nam (Alpinia vietnamica) 1a mot
loai méi dugce tim thdy ¢ mién Trung Viét Nam. Vi vdy, & trén thé gioi va Viét Nam
chua c6 cong trinh nghién ctru nao vé thanh phén hoa hoc cting nhu hoat tinh sinh hoc

cua loai nay. Do vay. dé tai c6 y nghia khoa hoc va thue tién cao.
Sw khéng trung lip cia dé tai nghién ciru so v6i cac cong trinh, ludn vin, ludn an
da céng b6 & trong va ngoai nuéc, tinh trung thue, ro rang va day du trong trich
dan tai liéu thao khio

Céc két qua cong bd trong ludn vin khong trung lap voi bat ki cong trinh nao cua
Viét Nam va trén thé gioi. Cac két qua nghién etru, cac sb licu phén tich 14 trung thuc,




dang tin cdy dua trén cac phuong phap nghién ciru khoa hoc ding déin va dugc trinh bay
rd rang, mach lac.

Sw phu hgp giira tén dé tai véi ni dung, giira ngi dung véi chuyén nganh va mi sé

chuyén nganh
Tén d¢ tai va ndi dung, gitra noi dung va chuyén nganh la hoan toan phit hop.
P4 tin ciy va tinh hién dai ciia phwong phap nghién ctru di sir dung dé nghién ciru

Ludn van da st dung cac phuong phap sic ky bao gdm: sic ky 16p mong (TLC),
sic kv 16p mong diéu ché va sic ky cot (CC) dé phén 1ap va tinh ché cac hop chét tir
phan chiét ethyl acetate cta riéng Viét Nam. Céu tric cia cac hgp chét duge nhan dang
théng qua cac phuong phép phd hién dai bao gdm: phd cong huéng tir hat nhan (NMR),
pho khéi phén giai cao. Danh gia hoat tinh gy ddc té bao bing phuong phap MTT, hoat

tinh chéng oxi hoa quét gbe twr do DPPH, hoat tinh trc ché enzyme a-glucosidase.

Pay déu la cac phuong phap hién dai. Do do, cac so6 li¢u dua ra la chinh xac va cé

do tin cdy cao, phu hop véi cdc ndi dung nghién ciru.
Két qua nghién ciru cia luidn vin

Lan dau tién da phan 1dp va xéac dinh duogc cau tric hoa hoc cua 7 hop
chat flavonoid tir cay Riéng Viét Nam bao gdm 02 hop chat flavone quercetin-3-0-a-L-
rhamnosyl (1—2)-a-L-rhamnoside (A1) va diosmetin (A2), 03 hogp chit flavanone
pinocembrin (A3), alpinetin (A4) va 5-O-methylnaringenin (AS), 02 hop chit chalcone
cardamonin (A6) va helichrysetin (A7).

Hai hop chat chalcone A6, A7 thé hién hoat tinh gdy doc té bao ddi vai 4 dong té
bao ung thu ung thu biéu mé (KB), ung thu v (MCF7), ung thu ph6i (A549) va ung
thu gan (HepG2). Déc biét, hop chat A7 tre ché manh té bao ung thur A549 véi gia tri
ICso 1a 6.81 uM. Két qua danh gia hoat tinh chdng oxy hoa cho thay hop chat Al bét
manh goc DPPH véi gia tri ICso 1a 51.68 pM, bén canh d6 hop chat A2 ¢6 hoat tinh &
muc do trung binh, gié tri ICso 1a 250.97 uM. Hai hop chéit A2 va A4 e ché enzyme a-
glucosidase vai gia tri ICso lan luot 1a 324.64 va 296.34 pM.

Dong gop mai cuia luan van

Téc gia da nghién ctru thanh phan hoa hoc céc hop chét flavonoid va hoat tinh hoat
tinh gy doc té bao, hoat tinh chéng oxi hoa quét gbe tw do DPPH, hoat tinh tre ché
enzyme a-glucosidase ctia cac hop chét flavonoid phan 14p tir loai riéng Viét Nam. Day
la 1 d6i tuong nghién ciru mai 1an dau tién duoc nghién ciru & Viét Nam va trén thé gidi.
Cac két qua nghién ciru ctia ludn vén da g6p phan dong gop vao su phat trién clia nganh
Hoa hoc cac hgp chat thién cua Viét Nam.
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Uu va nhuge diém vé ndi dung, két ciu ludn vin. Chi ra cic van dé can phii dieu
chinh, lam ro.

Luan vian dugc viét ngin gon, logic va hop li. Céc 1ap ludn, bién gidi cac chat ro
rang va khoa hoc. Céc bang s liéu, hinh dugc cin chinh rd rang, phu hgp véi bdo céo

khoa hoc; ky hi¢u viét tit dugc tong hop trong ban viét tit.

Tac gia cdn xem va sira lai mot s6 cac 18i in 4n nhu J, R, S, o, m, p can dugc viét
nghiéng. Mét s6 danh phép hoa hoc can duoc thong nhat: metoxy, lipopolysacaride....

Phén tong quan cdu triic cua hop chat 128, gallocatechin trang 17 v& chua chinh xac.

Phan chuong 2, phuong phap nghién ctru tac gia nén chi trinh bay ding phuong
phap chiét luan van sir dung 1a ngam lanh, ko cin dua phuong phép chiét siéu am vao.
Phin phuong phép ciing can viét ngan gon lai, chu yéu tap trung may do trén thiét bi
nao. model, & dau..... Ciing can luu y vé khdi lwvong can chiét tdng va cac cin chiét phan

doan thu duogc.

Phan chuong 3, muc 3.2 nén dugc sira thanh cu tric va cac thong s6 vét Iy cta
céc hop chét duge phan lap, va bo sung théng sb phd HR-ESI-MS. Céc hinh 3.4 (chét
Al). 3.10 (chat A2) can b6 sung tén cdu triic héa hoc va cac tuong tic HMBC chinh
cua... va can v& b6 sung thém mot sb twong tac HMBC (chét Al, A2).

Mot sé chét can bd sung sd liéu NMR ciia cac nhom OH (chit A2, A3, A6)

Cac ki hiéu '"H NMR trong diu mdi bang 3.1 dén 3.7 nén bd sung dé boi.

Bang 3.6 cuia hop chat A6, thiéu tin hiéu ctia proton H-4

Phén hoat tinh viét hoi ngin, méi mang tinh chét thong béo chr chua ban luin va .

so sanh vai cdac nghién ctru truoc day. \x
>

= —

Két luan chung can khing dinh mirc d dap ng cic yéu cau doi voi mot luin vin

thac si; luén vin c6 thé dwa ra bio v¢ dé nhan hoc vi Thac si dwgc hay khong '/

Cac két qua néu trong ludn vin cho théy ddy 1a mot ludn van ¢ khéi luong cong
viéc va chat lugng tot va c6 muc tiéu rd rang. Tac gia da cong bd duge 1 cOng trinh trén
céc tap chi hoa hoc. Vi vay. Téi dong y cho hoc vién Nguyén Thi Thiy Hoa duoc bao

vé ludn van truoc H01 dono de Hoc vién nhédn hoc vi thac si.
TRUGNG DA HOC KHOA HOC TU NHIEN XA mﬂ

Chu ky cua ong ba
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Ha ndi, klgay £¢ thang .. . nam Lot

Ha Noi, ngay 13 thang 5 nam 2024
NGUOI VIET NHAN XET

PGS. TS. Lé Thi Huyén




CONG HOA XA HQI CHU NGHIA VIET NAM
Doc lap - Ty do - Hanh phic

VIEN HAN LAM
KHOA HQC VA CONG NGHE VN
HQC VIEN KHOA HQC VA CONG NGHE

BAN GIAI TRINH CHINH SUA LUAN VAN
THEO KET LUAN CUA HOI PONG PANH GIA LUAN VAN THAC ST

L6p: Hoa hiru co 2022A

Tén dé tai luan van: Nghién ciru phén 1ap, xéc dinh céu tric va thir nghiém hoat

Ho tén hoc vién: Nguyén Thi Thiy Hoa

tinh sinh hoc cac hop chét flavonoid tir ciy Riéng Viét Nam (4lpinia vietnamica).

Nganh: Hoa Hitu co
Mai sb: 8 44 01 14

Nguoi huéng din khoa hoc: TS. Ninh Thé Son, TS. Nguyén Thanh Tra

Ngay bao vé ludn van: 15/5/2024

Can cir bién ban hop hoi déng danh gia ludn vén thac si, hoc vién d chinh

stra ludn van nhu sau:

Nbi dung dé nghi b sung,

o chinh stra

No6i dung da b6 sung, chinh sira

Luan van con c6 mot s sai sot
vé cAu tric héa hoc cta nhiéu
1 hop chat néu trong tong quan
(trang 7, 10, 15, 17, 18). Cha y
c4u hinh duong D, L.

ba stra lai cAu tric héa hoc cac hop
chét & trang 7, 10, 15, 17, 18.

Hoéa hoc 1ap thé cac hop chat

CAu hinh cta céc hop chit A3, A4,

161 in an nhu J, R, S, o, m, p

2 | flavan A3, A4, AS chua duogc | AS duge xac dinh dua trén viéc so
lam ro. sanh vai tai liéu tham khao.
3 Gan gia tri dc cua A2 con sai | P4 stra lai gia tri dc ctia A2 tai C-1' va
sot tai C-1' va C-6'. C-6'.
, |Hop chit 141 trang 18 thiéu | D3 bd sung oxy ciia dudng glucose
oxy cua duong glucose. ctia hop chét 141 (trang 18).
Pi bd “toan bd phan” cay Rién
5 | Néurd b phan nao cua cay ” suri,g Rk Ll &
Viét Nam”,
6 Danh sb flavone va duong can | Pa danh sé flavone va dudng tuén
tuan theo quy téc chung (IUPAC) | theo quy tic chung (IUPAC).
- Xem xét va stra lai mot sd cac | DA ra soat va sira lai mot s6 16i in an

va théng nhét vé mit danh phap.




can duoc viét nghiéng. Mét sb
danh phéap héa hoc can dugc
thong nhét: metoxy,
lipopolysacaride,...

Phan tong quan cdu truc cua
hop chat 128, gallocatechin
trang 17 v€ chua chinh xac.

Pi sta lai cu tric hop chat 128
(trang 17).

Phéan chuong 2, phuong phap
nghién clru tac gia nén chi
trinh bay ding phuong phap
chiét luan vin s dung Ia
ngdm lanh, khoéng can dua
phuong phap chiét siéu am
vao. Phan phuong phép ciing
can viét ngén gon lai, chu yéu
tap trung may do trén thiét bi
nao, model, & dau,... Ciing can
Ivu y vé khéi luong can chiét
tbng va cac can chiét phan
doan thu dugc.

- Pi luge bo ndi dung phuong phép
chiét siéu am.

- Pa viét ngan gon lai ndi dung phan
phuong phédp va bd sung théng tin
thiét bi.

10

Phan chuong 3, muc 3.2 nén
duoc sira thanh ciu tric va céc
théng s6 vat 1y cua cac hop
chit dugc phén lap, va bbd
sung théng sé phé HR-ESI-
MS. Céc hinh 3.4 (chat Al),
3.10 (chét A2) can b sung tén
cdu triac héa hoc va cac twong
tac HMBC chinh cta... va can
vé& bd sung thém mét sb tuong
tac HMBC (chét A1, A2).

- D4 sira lai tén dau muc 3.2 thanh
Céu tric va cac théng sb vat ly cua
céc hop chét dugc phén lap.

- P b6 sung thong s6 phd HR-ESI- MS.
- Dd bé sung tén céu truc héa hoc va
cac tuong tac HMBC chinh cua hop
chat A1 va A2.

11

M6t sb chat cin bd sung sd
liéu NMR cua céc nhom OH
(chat A2, A3, A6).

S6 liéu NMR cuia cdc nhém OH (chat
A2, A3, A6) di dugc bd sung vao
bang 3.2, 3.3, 3.6

12

Cac ki hiéu 'H NMR trong
dau mdi bang 3.1 dén 3.7 nén
b6 sung do boi.

D3 bo sung do bdi vao cac ki hiéu 'H
NMR trong dau mdi bang 3.1 dén 3.7.

yy.

VIEN
10C A
NGH

¥\



Bang 3.6 cia hop chit A6,
thieu tin hiéu cua proton H-4.

P3 b sung tin hiéu proton H-4 cua
hop chét A6 (Bang 3.6)

Phan hoat tinh viét hoi ngén,
mé&i mang tinh chat théng bao,
chua ban luin va so sanh véi
cac nghién ciru trudce day.

P4 bd sung mot s6 nghién ciru trude
day v& hoat tinh sinh hoc cac hop
chét flavonoid.

7 hop chét da phan lap va c6
trong cac cay chi Riéng nhung
tac gia chua chi rd da dugc
nghién ciru cac hoat tinh gay
doc té bao, khang oxi héa va
trc ché enzyme chua

Mot s6 hop chét trong nhém chat tir
Al - A7 di dugc nghién cliu trude
day. Viéc so sanh da dugc trinh bay ¢
phin bién luan két qua thir nghiém
hoat tinh sinh hoc.

Chinh stra cau truc

Pa chinh stra cdu tric héa hoc theo
gop y.

CHU TICH HOI PONG

T
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TAP THE HUONG DAN
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