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MO DAU

La mét trong nhitng quéc gia nam trong ving khi hau nhiét d6i gié mua, Viét
Nam c6 hé thuc vat da dang va phong phu, cdy lam thubc chiém khoang 30%.
Nhiéu cong trinh nghién ctru Vé cdy thudc cta hé thuc vat Viét Nam mang lai nhiéu
dong gop to 16n cho viéc bao vé suc khoe con nguoi. Loai thuc vat cé tac dung chira
bénh cho con ngudi thi dé lai it tic dung phu hon so véi thude c6 ngudn géc tong
hop. Do d6 véi tinh trang ngdy cang gia ting vé bénh tat nhu tim mach, ung thu,
gan...thi viéc nghién ctru V& cac loai thyc vat dé 1am thude c6 tinh ¥ nghia vé khoa
hoc va thoi su [1].

Dira dai (Pandanaceae) 1a mét ho thuc vét c6 hoa c6 ngudn gdc tir ving nhiét
d6i va can nhiét d6i, phan bd tir Tay Phi dén Thai Binh Duong. Trong d6 Pandanus
1a chi 16n va quan trong nhat véi khoang 600 loai, c6 thé dung lam ngudn thuc
pham va lam thuéc. O Viét Nam, ho Dua dai (Pandanaceae) gom 23 loai thudc 2 chi
1a Freycinetia (3 loai) va Pandanus (20 loai). Theo cac tai lidu y hoc ¢o truyén, ¢ 9
loai thudc chi Pandanus duogc dung lam thudc ¢ Viét Nam, chi yéu c6 tac dung voi
cac bénh vé than (loi tiéu, chita soi than, soi mat, viém dudng tiét niéu,...), cac bénh
vé gan (viém gan, xo gan c6 trudng), thanh nhiét, ha sot, bénh ngoai da,...[2], [3].

Loai dira dai Pandanus tonkinensis Mart. ex B. Stone con goi 1a dira Bac bo
c6 mat tir ving nai trung du Bac bo téi mién Trung, TAy Nguyén, Binh Thuan,
Long An 1a mot trong 9 loai néi trén ma dot non, 13, ré va qua co6 thé dung lam
thudc [2]. Trong chuong trinh Khoa hoc cong nghé phat trién bén viing ving Tay
bic, da cong bd két qua diéu tra, nghién ctu vé bai thude diéu tri bénh gan mat,
trong d6 dich chiét nudc cua bai thude véi hai vi Tring quoc (Stixis suaveolens) va
Dira dai (Pandanus tonkinensis) da duoc ching minh 1a ¢6 hiéu qua bao vé gan tét,
cao hon so véi sylimarin [4]. Hién nay chua c6 nghién ciru ndo vé thanh phan héa
hoc va tac dung duoc 1y cua loai dira dai Pandanus tonkinensis [5]. DBé c6 duoc
nhitng bang chiing khoa hoc vé thanh phan, hoat tinh sinh hoc ciing nhu kiém soat
chat lwong duoc liéu va cac san pham bao ché theo huéng bao vé gan, luan an voi
tén dé tai: “Nghién ctru phan tich thanh phan, cdu tric héa hoc cua cac hop chat tur
loai Dtra dai (Pandanus tonkinensis Mart.ex B.Stone) bang cac phuong phép hoa ly
hién dai” da dugc dé xuit va thuc hién.

Muc tiéu ciia luin an:

- Phan tich dugc thanh phan, cau tric hoa hoc va hoat tinh dinh huéng bao vé
gan cta cac hop chat tir loai Pandanus tonkinensis.

- Xac dinh duogc chat danh dau tir loai Pandanus tonkinensis theo huéng bao
vé gan va xay dung duoc quy trinh phan tich dinh lugng cac chit ddnh dau trong



dugc lieu phuc vy viéc kiém soat chat luong va phat trién ché pham tir duoc lidu
nay.
Ndi dung luin an bao gém:

- Sir dung cac k¥ thuat tach chiét, phan 1ap, cac phuong phép héa 1y sinh hién
dai dé phan tich thanh phan, cau triic hoa hoc va hoat tinh sinh hoc ctia cac hop chat
duoc phan 1ap tir loai Pandanus tonkinensis.

- Lya chon chét danh dau cho loai Pandanus tonkinensis theo hudng bao vé
gan; chiét xuat, tinh ché, phan tich kiém tra do tinh khiét ciia chat danh dau tir duoc
liéu nay.

- Xay dung va tham dinh quy trinh phan tich dinh luong cac chat danh dau
trong dugc liéu Pandanus tonkinensis. Ap dung quy trinh, phan tich ham luong chat
danh dau trong dugc lidu thu hai tai mot sé dia phuong.



CHUONG 1. TONG QUAN
1.1. Giéi thiéu so lwgc vé chi Pandanus
Theo hé théng phan loai thuc vat c6 hoa APG IV (2018) [6] duogc phat trién
bai Angiosperm Phylogeny Group, chi Pandanus c6 vi tri phan loai nhu sau:

Gidi (regnum): Plantae
Nganh (divisio): Magnoliophyta
Lép (class) : Liliopsida
B0 (ordo): Pandanales
Ho (familia): Pandanaceae
Chi (genus): Pandanus
1.1.1 Diic diém hinh thdi chung ciia chi Pandanus

Dwra dai (Pandanaceae) 1a mot ho thuc vat c6 hoa c6 ngudn goc tir ving nhiét
d6i va can nhiét d6i cua Co6 thé gioi, tir TAy Phi dén Thai Binh Duong. Theo cic
nghién ctu hién nay da thong ké duoc ho nay ¢ 5 chi, 982 loai trong d6 Pandanus
1a chi 16n va quan trong nhét, véi khoang 600 loai, gdm cac loai dugc st dung 1am
ngudn thuc pham quan trong nhu dtra thom (Pandanus amaryllifolius) va dta julian
(Pandanus julianettii); va nhiéu loai khac duoc sir dung 1am thudc. Pay 13 mot ho
cd co nién dai tir dau dén gira ky Phan tring va day ciing 1a mot ho chwa dugc
nghién cuu ky day du [7,8,9,10,11].

Ho Pandanaceae bao gom cay gd, cay bui, bui trudn, day leo, cdy thao, song
1au nam. Thén c6 thé 1a than don hodc phan nhanh thanh cac bui 16n va c6 thé c6 1é
chéng trén khong. Than c6 cac vét seo noi rd do cac 14 rung dé lai. L4 don moc cach
theo hinh xodn dc, phién 14 rat dai va hep, c6 be, khong cudng, khong chia thuy, co
cac gan song song; mép la va gan chinh giira thuong co6 gai. Cay thudc loai don
tinh. Cum hoa dang chum don hoac kép, moc ¢ dinh than hodc nach 14, hoa thuong
mau tring hodc c6 thé c6 mau sic ruc rd. Hoa nho va khong c¢6 bao hoa. Hoa duc
chtra nhiéu nhi hoa véi cac chi nhi roi hodc hop nhat. Hoa cai ¢6 mot hoa, khong c6
voi nhuy, thuong gom nhiéu 14 nodn xép thanh vong, nhung c6 thé giam thanh mot
hang 14 noan hoic mét 14 nodn. Qua mong hoic qua hach, thuong gém nhiéu qua
Xép sit voi nhau [7,8,9].

Trén thé gidi, ho Pandanaceae bao gém nam chi: Benstonea, Freycinetia,
Martellidendron, Pandanus va Sararanga. Benstonea (nhu chi phu "Acrostigma")
va Martellidendron truéc day duoc coi la chi phu cia Pandanus, nhung dugc cong
nhan la céc chi riéng biét dua trén giai trinh ty DNA [7,8,9].



1.1.2. Chi Pandanus ¢ Viét Nam va so b vé phén bo cdc loai

O Viét Nam, ho Dua dai (Pandanaceae) gdém 23 loai thudc 2 chi la
Freycinetia (3 loai) va Pandanus (20 loai) [10,11,12]. C6 2 loai thudc chi Pandanus
& Viét Nam duoc nhap trong 1am canh 1a Pandanus utilis va Pandanus furcatus; 18

loai la cay moc tu nhién, trong d6 c6 téi 8 loai la dac hitu & Viét Nam nhu Dira chot
ché - P. bipollicaris (mégi thdy ¢ nui Bach Ma — Thira Thién Hué); Dwra nha trang -
P. ceratostigma (Nha Trang — Khanh Hoa); Dua sung - P. cornifer (Phu Yén,
Khanh Hoa); Dia nhan - P. laevis (Nam Bo); Dira don - P. monodon (Pa Nang);
D&ra nhiéu chan - P. multidrupaceus (Lam Pong va Pong Nai); Dura gb - P.
tectorius (ven bién nhiéu tinh ¢ Viét Nam) va Dira Bic bo - P. tonkinensis (moc rai
rac & cac tinh mién nui phia Bac t6i Khanh Hoa. Bang 1.1 trinh bay vé phan b va
dic diém sinh thai cua chi Pandanus & Viét Nam hién nay.

Bdng 1.1. Tom tat cac thong tin co ban cac loai thudc chi Pandanus

¢ Viét Nam hién nay

Tén Viét Nam

TT | /Ténkhoa Phén bd Pic diém sinh thai
hoc
Dtra cam - P. Moc thanh bui &
. affinis Kurz (P. | O mién Trung, con c¢6 & Malaysia, | vung trung du, dong
aurantiacus Indonesia va Philippin bang, trong dam lay,
Ridl.) trang co
Dtra thom - X . . .
Puoc trong nhicu noi ¢ Viét Nam .
Pandanus P L Moc thanh bui &
. de lay 1a lam huong liéu, con c6 & . .
2 | amaryllifolius _ . i vung nui, trung du
Xri Lanca, Thai Lan, Malaysia, T .
Roxb. (P. o va dong bang
) Indonesia va Philippin
odorus Ridl.)
Moc thanh bui &
Dtra chot ché - vung nui, trung du,
3 | P.bipollicaris Thira Thién Hué (Bach Ma) trong riing, ven subi,
St. John o d6 cao 1.200-
1.400m
Binh Duong (Thu Dau Mét, Thi Moc thanh bui &
A Daa nhiém - P. | Tinh, Lai Thiéu), Tay Ninh, thanh vung nui, trung du,

capusii Mart.

phé Hb Chi Minh, Pdng Nai (Bién
Hoa), con c6 ¢ Thai Lan,

trong rung, trang co,
ven bo song sudi. Co




Campuchia

qua thang 5-6.

Dura Nha
Trang - P.
ceratostigma
Mart.

Loai dac hiru caa Viét Nam, gap ¢
Khanh Hoa (Nha Trang)

Moc thanh bui &
trung du, d6ng bang
va ven bién, trong
trang co, dam lay

Dtra sung - P.
cornifer St.
John

Pht Yén, Khanh Hoa (Nha Trang,
Hon Tre)

Moc thanh bui &
vung nui, trong rung,
trang co

Dtra nuéce - P.
fibrosus
Gagnep.

Pht Yén, Khanh Hoa (Nha Trang,
Pha Hiru), con ¢6 ¢ Thai Lan, Trung
Quéc, Lao

Moc thanh bui &
vung trung du, dong

bang va ven bién

Dura dang nia -
P. furcatus
Roxb.

Tp H6 Chi Minh con ¢6 &6 An Do

Cay bui, moc thanh

bui rai rac

Dira nuém
ngang - P.
horizonatalis
St. John

Kién Giang (Pht Quéc, Hon Thom),
con c¢6 & Malaysia.

Moc thanh bui &
ving dong bang, ven
bién, trong rung,
trang co
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Dtra nui - P.
humilis Lour.

Ha Nam, Ninh Binh, Quang Binh,
Quang Tri, Thira Thién Hué, Pa
Nang, Quang Nam (Hoi Mit),
Khanh Hoa (Nha Trang, Phudc
Thanh), Lam Dong (Bao Loc), Ty
Ninh, Dong Nai (Bién Hoa, Bao
Chanh, Trang Bom), Ba Ria Viing
Tau (Ba Ria). Con c6 ¢ Lao, Thai

Lan, Campuchia va Malaisia

Moc thanh bui &
vung nui da, trong
rung, ¢ do cao
1.000-1.500m

11

Dura kaida - P.
kaida Kurz

Tp Hb Chi Minh, Ha Noi (Bat Bat),
Ha Nam (Kim Bang, Kién Kh¢).
Con c6 6 Campuchia va Hai Nam

(Trung Qudc)

Moc thanh bui &
vung nui, trung du,
trong rung, trang co

12

Dtra nhan - P.
laevis Rumph.

Nam bd Viét Nam

Moc thanh bui &

mién nii, trong ring.




ex Lour.

13

Dtra don - P.
monodon
(Gaudich.)
Balf.f.

Pa Nang

Moc thanh bui &

mién nii, trong ring

14

Dira nhiéu
chan - P.
multidrupaceus
St. John

Lam Déng (Pa Lat), Dong Nai
(Long Thanh)

Moc thanh bui &
vung nui, trung du,
trong rung, trang co,
ven séng sudi, & do
cao 1.000-1.500 m

15

Dtra bui nho -
P. nanofrutex
B. Stone

Ha Noi (Ba Vi: Lang C4¢), con c6 &
Campuchia.

Moc thanh bui &
vung nui, trong rung,
trang co, ¢ d6 cao toi

1.000m

16

Dtra dai - P.
odoratissimus
L.f.

Quang Ninh (Udng Bi), Ha Nam
(Kim Bang, Kién Khé, Vo X4),
Ninh Binh, Quang Tri, Pa Nang,
Quang Nam, Quang Ngai, Khanh
Hoa (Nha Trang, Cam Ranh, Hon
Miéu), Binh Thuan (Phan Thiét:
Mili Né), Pong Nai (Bién Hoa), Ba
Ria — Ving Tau (Phudce Tuy), Kién
Giang (PhuQudc). Con c¢6 & An D9,
Mianma, Trung Quédc, Dai Loan,
Nhat Ban, Lao, Campuchia, Thai
Lan, Xri Lanca, Malaixia va
Philippin

Moc thanh bui, &
ddng bang, ven bién,
vung nudC man, dat

cat

17

Dwa go - P.
tectorius
Parkins

Moc nhiéu & cac viing ven bién Viét
Nam

Moc thanh bui &
ving dong bang, ven
bién. Ra hoa thang 6
- 9, hoa duyc rat thom

18

Dua Bic bo -
P. tonkinensis
Mart.

Ha Noéi (Ba Vi), Quang Binh,
Quang Tri, Thira Thién Hué, Pa
Ning, Quang Nam, Dic Lic, Khanh
Hoa (Nha Trang, Hon Heo)

Moc thanh bui &
vung nui, trong rung,
0 dd cao 600 - 1.200

m. Mua hoa qua

thang 2 - 5




Ha Nam (Kim Bang, Kién Khé),
Nghé An (C6 Ba), Ha Tinh, Quang
Tri, Thira Thién Hué, Pa Ning,

Buicaol-2m,
moc thanh bui &

Dura duoi - P.
19 urophyllus Quang Nam, Kon Tum (Pac Glei), | ving nui, trong ring,
Hance Dbong Nai (Chtra Chan), Ba Ria ven séng sudi, & do
Viing Tau (Phuéc Tuy), Tp Ho Chi cao t4i 1.200 m
Minh. Con c¢6 & Trung Qudc va Lao
Dira dai - Trong & Tp H6 Chi Minh. Ngudn L
20 . P Bui thap
utilis Bory goc c¢o 1€ tir Madagasca.

Diza cam - P. affinis Kurz Dira thom — P.amaryllifolius Roxb

Dtra dai - P.

odoratissimus L.f

Du:a gai- P kalda Kurz




Dua Bic Bo - P. tonkinensis Mart

Hinh 1.1. Hinh anh mot s6 loai thudc chi Pandanus [12]

1.1.3. Gidi thigu vé loai Pandanus tonkinensis Martelli ex B.C. Stone

Tén khoa hoc: Pandanus tonkinensis Martelli ex B.C. Stone

Tén thong thuong: Dira Bac b, dira gai, dira gd.

Chi: Pandanus

Ho: Pandanaceae

MG ta vé thuc vt [11]: Loai P. tonkinensis c6 mot s tén tiéng Viét 1a Dua
Bic bo, dira gai, dira gd. Cdy nho, cao khoang tir 1 — 2 m. Than gé nhiéu ngan
ngang, phan nhanh. L4 cing hinh dai, moc nhiéu ¢ ngon than, dai 0,7 — 0,8 m, rong
4 cm, dau c6 mili nhon siac mép, gdc thanh be to va gan giita c6 gai cng, Mt trén
mau luc sdm néng, mit dudi nhat.

O ngon than hay k& 1a cum hoa moc gSm hoa dyc va hoa cai hop thanh bong
bao boc trong mo dang 14 ngin, sém rung, bao hoa c6 mui thom, hoa cai c6 mot sb
14 nodn, hoa duc c6 nhiéu nhi

Qua phtic to 55 x 50 cm hozc hon, cuéng map khi chin mau vang. Qua hach
hinh trimg nguoc, 17 x10 — 11 mm & gdc va 25 — 27 x 10 mm & dinh; nhuy & gira,
thang dén xién hodc cong, mau nau do, det hoic gan hinh tru, dai 4 — 5 mm, don
hoic hoi ché d6i 1 chut & dau.

Sinh thdi : Moc thanh bui ¢ vung nti, trong rirng, ¢ d6 cao 600 — 1200 m.
Céng dung trong y hoc cé truyén: Chira bénh dai rat, dai ra soi., loi tiéu. Gia
dap chita gdy xuwong, 10i dom khi dung bén ngoai. Dung dot non dé chira soi than va
kinh phong ¢ tré em.
Phdn bo : O cac tinh mién nui hodc trung du phia Bic vao dén Khanh Hoa.
1.1.4. Tinh hinh nghién ciru Vé thanh phéan héa hec ciia chi Pandanus

D3 ¢ nhiéu cong trinh trong va ngoai nudc cla cac nha khoa hoc nghién ctu

vé thanh phan hoa hoc ciia cac loai thudc chi Pandanus. Cac nghién ctru da chi ra su



c6 mit caa cac dan xuat carboxyl acid, carotene, lignan, alkaloids, terpenoid. Tuy
nhién vai loai Pandanus tonkinensis chua c6 cong bd nao vé thanh phan hoa hoc.

1.1.4.1. Cdc hop chdt alkaloids
Nhitng hop chat c¢6 chta di vong nitrogen, c6 tinh base, thuong gap trong

nhiéu loai thuc vat, d6i khi con tim thdy trong mot vai dong vat dugc goi 1a

alkaloids. C6 mot sé it alkaloids ngoai hop chat di vong c6 nguyén tir nitrogen nam

& ngoai vong (nhu hordenin, colchixin, ...). i véi co thé nguoi va dong vat, nhat
1a d6i vai hé than kinh thi alkaloids c6 tinh chat hoat dong sinh 1y cao. La loai thudc

dac hiéu néu 1a lugng nho, phu hgp nhung noé 1a chat doc gay chét nguoi néu 1a mot
luong 16n. Tir 14, 18, cdy loai Pandanus amaryllifolius [13-21] da tim thay cac hop

chat alkaloids nhu liét ké trong bang 1.2.

Bang 1.2. Cac hop chat alkaloids phan 1ap tir loai Pandanus amaryllifolius

TT Tén chat Bo phan TLTK
1 | Pandanamine La [13]
2 | Pandamarilactone-1 La [13]
3 | Norpandamarilactonine-A La [14]
4 | Norpandamarilactonine- B La [14]
5 | Pandamarilactone-32 La [15]
6 | Pandamarilactone-31 La [15]
7 | (6E)-pandanamine La [15]
8 | (6Z)-pandanamine La [15]
9 | (62)-pandamarilactonine A La [15]
10 | (6E)-pandamarilactonine C La [15]
11 | (6Z)-pandamarilactonine B La [15]
12 | (6E) pandamarilactonine D La [15]
13 | Pandamarilactam-3x La [15]
14 | Pandamarilactam-3y La [15]
15 | 2-acetyl-1-pyrrolin La [16]
16 | Pandamarilactonine E RéE [17]
17 | Pandamarilactonine F RéE [17]
18 | Pandamarilactonine F-Noxide RéE [17]
19 | Pandamarilactonine G RéE [17]
20 | Pandamarilactonine H RéE [17]
21 | Epi-pandamarilactonine H RéE [17]
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22 | Dubiusamines A Cay [18]
23 | Dubiusamine B Cay [18]
24 | Dubiusamine C Cay [18]
25 | Pandanusine A RéE [19]
26 | Pandanusine B RéE [19]
27 | Pandalizin C RéE [19]
28 | Pandalizin D RéE [19]
29 | Pandalizin E RéE [19]
30 | Norpandamarilactonine C RéE [19]
31 | Norpandamarilactonine D RéE [19]
32 | Pandalisines A La [20]
33 | Pandalisines B La [20]
34 | N-acetylnorpandamarilactonine A Cay [21]
35 | N-acetylnorpandamarilactonine B Cay [21]
36 | Pandalizin A Cay [21]
37 | Pandalizin B Cay [21]
38 | Pandanmenyamine Cay [21]
39 | Pandamarilactones 2 Cay [21]
40 | Pandamarilactones 3 Cay [21]
41 | 5(E)- pandamarilactonine-32 Cay [21]
42 | Pandalactonine Cay [21]

chat carotenoid. Vi chiing tan trong dau béo nén con duoc goi chat mau liporcomic
(mau trong chét lipid). Trong co thé dong vat, carotenoid duoc hoa hop vai protein
& pha nuéc hodc hoa tan trong mau. Trong mot sé hoa mau vang, da cam, d6 cua
nhiéu loai vi sinh vat thi ching 1a nhiing chat mau chinh. Tir qua loai Pandanus
tectorius, nhom tac gia Lois Englberger [22] di tim thay cac hop chat carotenoid

1.1.4.2. Cdc hop chdt carotenoid
Nhitng chat mau vang, do, da cam...co nhiéu trong dong thuc vat 1a cac hop

nhu trong bang 1.3.
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Bdng 1.3. Cac hop chit carotenoid phan lap tir loai Pandanus tectorius

TT Tén chat Bo phan TLTK
43 a-caroten Qua [22]
44 f-caroten Qua [22]
45 S-cryptoxanthin Qua [22]
46 Lutein Qua [22]
47 Zeaxanthin Qua [22]

1.1.4.3. Cdc hop chat terpenoid

Nhitng hop chit hiru co ton tai trong thién nhién c6 chira C, H va O ma c6 bd
khung carbon gdm nhiéu mét xich giéng véi khung carbon cua isopren, tirc 1a c6 thé
biéu dién boi cong thuc (CsHs)n vai (n > 2). Hau hét 1a cac ciu trac da vong véi cac
nhém chirc ¢ chtra oxygen. Khoang 60% cac san pham ty nhién dugc biét dén 1a
terpenoid. Dudi day 1a mot sb hop chat terpenoid did dugc phan 1ap tir loai
Pandanus tectorius [23,24], Pandanus boninensis [25] va Pandanus simplex [26].

Bang 1.4. Cac hop chat terpenoid phan 1ap tir chi Pandanus

TT Tén chat Bo phan Loai TLTK
48 25- dine-3-one La Pandanus tectorius [23]
49 Squalene La Pandanus tectorius [23]
50 Geraniol Qua Pandanus tectorius [24]
51 Linalool Qua Pandanus tectorius [24]
52 Linalyl acetate Qua Pandanus tectorius [24]
53 Limonen Qua Pandanus tectorius [24]
54 (+)-Linalool Qua Pandanus tectorius [24]
55 Citral Qua Pandanus tectorius [24]
56 (24S)-24-methyl-25,32- La Pandanus boninensis [25]
cyclo-5a-lacnosta-9(11)-
en-34-ol
57 (24S)-24-methyl-25,32- La Pandanus boninensis [25]
cyclo-cycloartane-34-ol
58 Loliolide Cay Pandanus simplex [26]
59 (+)-Dehydrovomifoliol Cay Pandanus simplex [26]
60 VVomifoliol Cay Pandanus simplex [26]
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1.1.4.4. Cdc hop chdt ddan xudt carboxylic acid

Khi thay thé nhom - OH cua acid carboxylic bang nhitng nhom thé khac nhau thu
duoc cac dan xuat & nhém chie cua acid carboxylic. Bang 1.5 liét ké cac dan xuat
cua acid carboxylic da tim duogc tir cac loai Pandanus tectorius [22,24], Pandanus
amaryllifolius [27,31,32], Pandanus odoratissimus [28], Pandanus kaida Kurz [29].

Bdng 1.5. Cac hop chat dan xuat carboxylic acid tir chi Pandanus

TT Tén chat B Loai TLTK
phan
61 | Benzyl benzoate Qua | Pandanus tectorius [24]
62 | Benzyl salicylate Qua | Pandanus tectorius [24]
63 | Benzyl acetate Qua | Pandanus tectorius [24]
64 | Isopentenyl acetate Qua | Pandanus tectorius [24]
65 | Dimethylallyl acetate Qua | Pandanus tectorius [24]
66 | Ethyl cinnamate Qua | Pandanus tectorius [24]
67 | Vitamin C Qua | Pandanus tectorius [22]
68 | 4-hydroxybenzoic acid RE | Pandanus amaryllifolius [27]
69 | 4-hydroxy-3-(2',3'-dihydroxy- | Ré | Pandanus odoratissimus [28]
3’-methylbutyl)-benzoic acid
methyl ester
70 | 3-hydroxy-2isopropenyl RE | Pandanus odoratissimus [28]
dihydrobenzofuran-5-
carboxylic acid methy! ester
71 | Acid vanillic Qua | Pandanus kaida Kurz [29]
72 | Methyl caffeate Qua | Pandanus kaida Kurz [29]
73 | Acid galic Cay | Pandanus amaryllifolius [30]
74 | Acid cinnamic Cay | Pandanus amaryllifolius [30]
75 | Acid ferulic Cay | Pandanus amaryllifolius [30]
76 | 3,4 Dihydroxybenzoic acid La | Pandanus amaryllifolius [31]
77 | Acid p coumaric La | Pandanus amaryllifolius [32]
78 | P-Coumaroyl dimethyl | La | Pandanus amaryllifolius [32]

Malate

79 | P-coumaroyl malate La | Pandanus amaryllifolius [32]




1.1.4.5. Cdc hop chat khdc
Ngoai alkaloids va terpenoid, tir cac loai thugc chi Pandanus nguoi ta da tach
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duoc mot s6 hop chat lignan /neolignan, vitamin, sterol va cac hop chat khac [16,

23, 24, 26-29, 31, 33-36] nhu liét ké trong bang 1.6.

Bdng 1.6. Lignan va cac hop chit khac tir chi Pandanus

. Bo TL

T Tén chat Loai
phan TK
80 | Benzyl ancol Hoa | Pandanus tectorius [24]
81 | Bromostyrene Hoa | Pandanus tectorius [24]
82 | Phenylethyl alcol Hoa | Pandanus tectorius [24]
83 | Stigmasterol La | Pandanus tectorius [23]
84 | p-sitosterol La | Pandanus tectorius [23]
85 | 2,4-bis(1,1-dimethylethyl)phenol La | Pandanus amaryllifolius | [16]
86 | Phytol La | Pandanus amaryllifolius | [16]
87 | Pinoresinol RE | Pandanus odoratissimus | [28]
88 | 3,4-bis(4-hydroxy-3- Ré | Pandanus odoratissimus | [28]

methoxybenzyl)tetrahydrofuran
89 | Algin Cay | Pandanus simplex [26]
90 | Pantolactone Cay | Pandanus simplex [26]
91 | (¥)-Divanillyltetrahydrofuran Qua | Pandanus kaida Kurz [27]
92 | Epi- pinoresinol Qua | Pandanus kaida Kurz [29]
93 | (+)-Syringaresinol Qua | Pandanus kaida Kurz [29]
94 | (+)-Medioresinol Qua | Pandanus kaida Kurz [29]
95 | (+)-Isolariciresinol Qua | Pandanus kaida Kurz [29]
96 | (-) Secoisolariciresinol Qua | Pandanus kaida Kurz [29]
97 | Epicatechin La | Pandanus amaryllifolius | [31]
98 | Catechin La | Pandanus amaryllifolius | [31]
99 | Kaempferol La | Pandanus amaryllifolius | [31]
100 | Blumenol A La | Pandanus amaryllifolius | [31]
101 | Pandanusin A Qua | Pandanus tectorius [33]
102 | Bergapten Qua | Pandanus tectorius [33]
103 | 6-(6’- hydroxy-3',7"-dimethylocta- | Qua | Pandanus tectorius [33]
2',7'-dienyl)-7-hydroxycoumarin)

104 | 6-(6',7'-dihydroxy-3',7'- Qua | Pandanus tectorius [33]

dimethyloct-2'-enyl)-7-
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hydroxycoumarin)

105 | Balan ophonin Qua | Pandanus tectorius [33]

106 | Luteolin Qua | Pandanus tectorius [33]

107 | (S)-2,3- dihydroluteolin Qua | Pandanus tectorius [33]

108 | 2,3-bis-(4-hydroxy-3- Qua | Pandanus tectorius [33]
metoxyphenyl)-3-metoxypropanol

109 | tachioside Qua | Pandanus tectorius [33]

110 | P-hydroxycinamalde Hyde Qua | Pandanus tectorius [33]

111 | 1-O-(28-hydroxyoctacosanoyl) Qua | Pandanus tectorius [33]
glycerol

112 | Methyl-d-fructopyranoside Qua | Pandanus tectorius [33]

113 | 2-methoxy-4-methylphenyl 1-O-| Ré& | Pandanus tectorius [34]
rutinoside

114 | 2-methoxy-4hydroxymethylphenyl Ré | Pandanus tectorius [34]
1-O-rutinoside

115 | 3,5-dimethoxy-4-hydroxyphenyl 1- | Ré& | Pandanus tectorius [34]
O-rutinoside

116 | Cuneataside D Ré | Pandanus tectorius [34]

117 | (S)-2-hydroxy-2-phenylethyl 1-O-| Ré& | Pandanus tectorius [34]
rutinoside

118 | Tumerone La | Pandanus tectorius [35]

119 | Ar-tumerone La | Pandanus tectorius [35]

120 | Curlone La | Pandanus tectorius [35]

121 | y-Elemene La | Pandanus tectorius [35]

122 | a- Caryophyllene La | Pandanus tectorius [35]

123 | Benzene,1-(1,5dimethyl-4 La | Pandanus tectorius [35]
hexenyl)-4-methyl

124 | Pentacosane La | Pandanus tectorius [35]

125 | Enpipinoresinol 4-O — - D Than | Pandanus tectorius [36]
glucopyranosid

126 | Enpipinoresinol 4-O — B- D Than | Pandanus tectorius [36]
glucopyranosid

127 | Vomifoliol Than | Pandanus tectorius [36]

128 | Roseosid Than | Pandanus tectorius [36]
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1.1.5. Cdc nghién citu vé hoat tinh sinh hoc ciia dich chiét va cdc chit phén lgp
tir chi Pandanus

Céc cong trinh nghién ctu vé nhitng hop chét phan 1ap tir chi Pandanus da
chi ra cac hop chit c6 kha ning khang khuan, chdng ung thu, chéng oxy hoa va
chéng viém. Cu thé nhu sau:

1.1.5.1. Khd ndng khdng khuan

Nam 2008 tir 14 Pandanus tectorius Soland Mario A. Tan va cong su da
cong bd két qua phan lap duoc cac hop chat: hdn hop stigmasterol, p-sitosterol,
24,24-dimethyl-5B-tirucall-9, squalene, 25-dien-3-one. Qua thi nghiém 24,24-
dimethyl-5p-tirucall-9, 25-dien-3-one c¢6 tic dung wc ché sinh truong
Mycobacterium tuberculosis — vi khuan lao H37Rv véi MIC 64 pg/ml; trong khi
squalene va stigmasterol, p-sitosterol c6 MIC lan luot 100 va 128 ug/ml [21]. Cao
chiét methanol cua r& non va 14 loai Pandanus tectorius thé hién hoat tinh ¢ ché
t6t voi sy phat trién cua chang vi sinh vat Gram (+) Bacillus subtilis va
Staphylococcus aureus voi gia tri 1Cso 1an luot 13 40,73 pg/ml va 88,47pg/ml, d6i
Vv6i ré non 26,0 pg/ml va 80,0 pg/ml d6i véi 14 [35].

1.1.5.2. Tédc dung ha dwong huyét

Tir cao ethanol cua 1a cdy dira Pandanus amaryfollius, Sasidharan S. cong bd
c6 su c6 mat cua flavonoid, saponin, alkaloid va tannin; cao c¢6 hiéu qua ha duong
huyét khi thir nghiém mé hinh chuét bi tiéu duong do streptozotocin [37]. Tir dich
chiét ethyl acetate cua qua Pandanus tectorius Parkinson ex Du Roi tai Viét Nam,
cac tac gia di phan lap dugc 16 hop chat thudc cac nhom furanocoumarin,
lignan/neolignan, flavonoids, phenolics, monoglyceride va monosaccharide. 14/16
chat phan lap duoc thé hién hoat tinh wrc ché alpha-glucosidase tét hon chét chuan
tham chiéu acarbose [33].

1.1.5.3. Khd néng chéng ung thuw

Gunti Gowtham Raj da tién hanh nghién cttu hoat tinh chong ung thu cua
dich chiét nudc tir ré va 14 cua loai Pandanus Odoratissimus f. ferreus (Y. Kimura)
str dung mé hinh in vitro cytotoxic va sang loc antimitotic. Cac két qua cho thay
dich chiét nuéc cua ré va 1a Pandanus odoratissimus thé hién hoat tinh cytotoxic
va antimitotic hon so vai chuan so sanh podophyllotoxin, cyclophosphamide [40].

1.1.5.4. Hoat tinh chong oxy héa

Tu ré cua Pandanus odoratissimus, Ting Ting Jong dd phan lap duogc
pinoresinol ¢4 hoat tinh chdng oxy hoa trung binh, 3,4-bis(4-hydroxy-3-methoxy-
benzyl)-tetrahydrofuran c6 hoat tinh chdng oxy héa manh twong dwong BHA [28].
Theo cac nghién ciru cia Viét Nam, mot sé hop chat lignan nhu secoisolariciresinol,


https://www.sciencedirect.com/topics/medicine-and-dentistry/antimitotic-agent
https://www.sciencedirect.com/topics/medicine-and-dentistry/antimitotic-agent
https://www.sciencedirect.com/topics/medicine-and-dentistry/podophyllotoxin
https://www.sciencedirect.com/topics/medicine-and-dentistry/cyclophosphamide
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(+)-pinoresinol va (+)-medioresinol duoc tach tir phan doan chiét bang cloroform
tir qua dua kaida (Pandanus kaida) va dtra g6 (Pandanus odoratissimus) 1a nhirng
chat c6 hoat tinh chéng oxy héa [29].
1.1.5.5. Hoat tinh khang viém
Niam 2015 Ramesh Londonkar di cong bd két qua nghién ctu hoat tinh
chéng viém cua dich chiét methanol 14 loai Pandanus odoratissimus. Dich chiét
methanol cua 14 Pandanus odoratissimus liéu 100ug/kg thé hién tac dung chdng
viém dang ké, dat dinh sau 3 gid, giam mutc d6 phu ban chan chudt 1a 64,2% trong
mo hinh gdy viém man bang formalin, 68% trong mo hinh giy viém cap bang
carageenan [39].
1.1.5.6. Tdc dung bao vé gan trén mé hinh in Vivo
Garima Mishra va cac cong su tién hanh nghién ctru tic dung bao vé gan cua
dich chiét ethanol cua ré loai Pandanus odoratissimus trén mé hinh chudt gay ton
thuong gan bang paracetamol & liéu 200 va 400 mg/kg lam giam c6 y nghia (p <
0,05) SGOT, SGPT, ALP, bilirubin va triglycerides [38]. Cac tac gia da cong bd cao
toan phan va phan doan ethylacetate cua qua loai Pandanus odoratissimus (¢ liéu
7,2 mg/kg va 14,4 mg/kg) c6 tic dung bao vé gan va phuc hdi thuong tén gan
(twong duong véi silymarin 70 mg/kg) trén moé hinh dong vat gay thuong ton gan
bang paracetamol [41].
Nghién ciru cia cac tac gia tai Pai hoc qubc gia Ha Noi va Vién Hoéa hoc,
Vién Han 1am KH &CN VN [4] vé dich chiét nudc bai thudc dan gian gdom 2 vi
Stixis suaveolens va Pandanus tonkinensis trén moé hinh in vitro cling nhu in vivo da
chang minh tac dung bao vé gan cua dich chiét nay. Liéu udng cao nhat cua dich
chiét nudc twong duong 29,6 g/kg khong gay doc cap. Nghién ctru mé bénh hoc cho
thay sir dung dich chiét nudc c6 tac dung bao vé gan khoi tac hai do CCls gay ra &
chuot. Dich chiét nudc lam giam déng ké néng dd6 men ALT va AST, nong do
MDA, TNF-a va IFN-y & chudt bi gdy doc bai CClsso v6i nhém bénh d6i ching.
1.2. Cac phuwong phap héa ly dung dé chiét tach, phan lap, xac dinh cau tric
cac chat tinh khiét tir dwoe liéu
Pé xac dinh céu trac cac hop chat tinh khiét tir duoc lidu truéc hét can tach
chiét mau. Tiép theo phéan lap tach riéng cac hop chat tinh khiét ra khoi hdn hop
bang cac phuong phap sic ky.
1.2.1. Phuwong phdp chiét méu thuec vit
Chiét bang dung méi la mot ky thuat dang tin cay da duoc ghi nhan tir lau
doi. N6 duoc sir dung nhu mot ki thuat chuan bi miu trong d6 cac chit tan duoc lay

ra khoi cac mé thyc vat bang dung moi.


http://ascidatabase.com/author.php?author=Ramesh&last=Londonkar
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Trong nghién ctru nay sé& sir dung phuong phép chiét véi sy hd tro cua siéu

am dé chiét duoc liéu va dung méi sir dung 14 methanol.
1.2.2. Phwong phdp phén lgp cdc chit tinh khiét

Phwong phdp sdc ky 16p mong (TLC)

Sic ky 16p mong (TLC) 1a mot ky thuat tach cac chat duoc thuc hién trén
mot tim TLC duoc tao thanh tir chat ran khong phan tnmg dugc phi mot 16p vat liu
hip phu mong (pha tinh). MAau dugc dat trén tim TLC, duoc ria giai bang dung
moi hodc hdn hop dung méi (pha dong). Dung méi nay sau d6 di chuyén 1én tdm
TLC théng qua hoat dong mao dan. Cac hop chét khac nhau di chuyén 1én tam TLC
Vi toc @6 khac nhau va bj tach ra. TLC nhanh chong, don gian va c6 d6 nhay cao
V6i chi phi twong ddi thap.

Phwong phdp sdc ky cét (CC)

Ky thuat nay dugc ap dung rong rai vi nhiéu chat hap phu khac nhau (pha
thudng, pha dao hoic cac chat khac) co thé duogc sir dung véi nhiéu loai dung mai.
Sac ky cot 1a chi phi twong ddi thip va ngin ngira 6 nhiém chéo va suy thoai pha
tinh do tai ché. Sic ky cot c¢6 thé duoc thuc hién bang cach st dung trong luc dé di
chuyén dung méi hoic sir dung khi nén dé day dung moi qua cot.

Sdc ky long hiéu ning cao (HPLC)

Sic ky 1ong hiéu nang cao (HPLC) 1a mot ky thuat trong hoa hoc phan tich
duoc dung dé tach, xac dinh va dinh luong cac thanh phan cu thé trong hén hop.
Céc hon hop nay co thé c6 ngudn géc tir thyc pham, hoa chat, duoc pham[1], sinh
hoc, mdi treong va ndong nghiép, v.v., dd dugc hoa tan thanh dung dich long. N6
dia vao may bom ap suat cao, cung cap hdn hop cac dung méi khac nhau, dugc goi
1a pha dong, chay qua hé théng, thu thap hdn hop mau trén duong di, dua nd vao
mot hinh tru, goi 1a cot, chira day cac hat ran, dugc lam bang chat hap phu goi 1a
pha tinh. Pau ra cia may do 1a mot biéu do, duoc goi 1a sic ky d6, hién thi cac dinh,
mdi dinh dai dién cho mét thanh phan ctia mau, xuat hién theo thoi gian twong ung,
duoc goi la thoi gian luu gitr, ¢6 dién tich ty 1€ vai ham lugng cia no.

So V6i phuong phap sic ky cot, sic ky 1ong hiéu niang cao diéu ché c6 kha
nang phén tach, tinh ché chat tot hon.

1.2.3. Cdc phwong phdp phén tich xdc dinh cdu triic cdc chit phén ldp dwoc
1.2.3.1. Phé khoi luwong (MS)

Phé khéi 1a biéu db biéu dién cuong do so véi ty 18 khdi luong trén dién tich
(m/z) trong mau héa hoc, thudng thu duoc bang cach sir dung mot dung cu goi 1a
may quang phd khdi. Khong phai tat ca khdi phd caa mét chat nhat dinh déu gidng

nhau; vi du, mot s6 may quang phd khdi pha v& cac phan tir phan tich thanh céac
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manh; nhitng ngudi khac quan sat khéi luong phan tir nguyén ven Véi it su phan
manh. Pho khdi co thé biéu thi nhiéu loai thong tin khac nhau dua trén loai may do
khdi phd va thi nghiém cy thé duoc ap dung.

1.2.3.2. Phé cong hweng tir hat nhan (NMR)

Pho proton H-NMR: Sé luong cac hap thu khac nhau cho biét c6 bao nhiéu
loai proton trong phan tir. B6 chuyén dich hoa hoc cua proton trong khoang 0-14
ppm. Do chuyén dich cua proton cho biét proton gin vao nguyén tir nao ( C, O,

H...). Sy tach miii tin hiéu cho biét c6 bao nhiéu proton hién dién ké bén proton
khao sat. Hang s6 ghép dugc tinh bang khoang cach giita cac pic doublet, triplet va
quartet rdi nhan vai tan s may theo cong thirc 1.2. J z) = (81- 82). Vinay

Phé 3C-NMR: Cung cip thong tin tryc tiép bo khung cacbon cua phan tir, s6
nguyén tir cacbon, nhom chuc trong phan tar. Do chuyén dich cia cacbon trong
khoang 1- 220ppm. Chiéu cao cua pic ty Ié thuan véi sé nguyén tir cacbon tuwong

duong

Phé DEPT: Xac dinh bac cia nguyén tir cacbon. Phé DEPT-90 cho cac pic
huéng 1én cia CH, phd DEPT-135 cho thay cac pic hudng 1én cua CH va CHs,
d6ng thoi cac pic huéng xudng cua CH;

Phé HSQC: Cac twong tac truc tiép *H va 3C gitp ta gan dugc d6 dich
chuyén hoa hoc cuia cacbon véi proton twong &ng.

Phé HMBC: Su tuong quan thong qua su két ndi do dich chuyén hoa hoc *H
va BC - NMR qua hai, ba lién két gitip xac dinh gian tiép tuong quan cacbon-
cacbon va cac twong quan gitra cacbon bac 4 véi proton xung quanh.

Phé COSY: Cac nguyén tir H ghép cap véi nhau dya trén két qua phd H-
NMR gitp xac dinh cac nguyén tu H ghép cdp nay cia mot cacbon hay cac H ghép
cip nay cua hai cachon ¢ gan nhau.

Phé NOESY: Cho thiy cac twong tac khong gian bén trong phan ti.

1.2.3.3. Phé Iuéng sdc tron

Ludng sic tron (CD) 1a ludng sic lién quan dén anh sang phan cuc tron, tic
1a sy hap thy vi sai ciia anh sang thudn tay trai va tay phai. Anh sang phan cuc tron
bén trai (LHC) va anh sang phan cyc tron bén phai (RHC) biéu thi hai trang thai
dong lugng goc quay cb thé cd cia mot photon, va do d6 ludng sic tron con duoc
goi 1a ludng sac cho xung luong goc quay.

1.3. Panh gia hoat tinh sinh hoc theo dinh hwéng bio vé gan

La mot trong nhitng co quan 16n nhat cua co thé gan d¢am nhan nhiing chic
nang quan trong nhu: san xuat ra nhiéu chat can thiét, bién doi thic an thanh nhiing
chat quan trong cho su séng va phat trién; giai doc va bai tiét cac chat doc trong co
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thé. R4 loan chirc ning gan, ting men gan, viém gan, 4p xe gan, X0 gan va ung thu
gan 1a nhitng bénh 1y thuong gip vé gan. O Viét Nam ngudi mac bénh gan co xu
huéng ngay cang ting vuot ngudng cho phép ciia T6 chuc Y té Thé Gii.

M5 hinh thir nghiém in vitro duoc sir dung dé sang loc tac dung bao vé gan
cua loai Pandanus tonkinensis. Trong luan an nay, hoat tinh khang viém va hoat
tinh chéng oxy héa 1 hai hoat tinh sinh hoc duoc sir dung dé sang loc cac chat theo
dinh hudng bao v¢ gan [42-44].

1.3.1. Viém va mét sé yéu té quan trong trong phdn trng viém

Tinh trang viém thudng xay ra khi cac vi sinh vét truyén nhiém nhu vi
khuan, vi rat hoic ndm xam nhap co thé, cu tru trong cac mé cu thé va/ hoic luu
thong trong mau [45 — 47]. Dé dap Gng qua trinh ton thuong thi tinh trang viém
cling c6 thé xay ra [45, 47 — 52]. Chat chdng viém va chét trung gian giy viém la
hai loai chinh gay viém. Chat interleukin (IL)-12 1a chét trung gian vira c6 dic tinh
gy viém va chng viém [54]. Trong s cac chit trung gian giy viém va con dudng
té bao di duoc nghién ctu rong rii lién quan dén tinh trang bénh 1y & ngudi 13 cac
cytokine, chemokine, eicosanoids, k B.

Yéu tb hoai tir khdi u (TNF)-a 1a mét cytokine tién viém quan trong duoc tiét
ra tir cac té bao khac nhau va giy ra nhiéu tac dung cho té bao [55,56]. TNF-a c6
lién quan dén nhiéu tinh trang bénh tat & ngudi, bao gém cac bénh mién dich va
viém nhiém, ung thu, réi loan tdm than, trong s6 nhitng bénh khac. Mot cytokine
khac chu yéu thuc hién hoat dong gay viém 1a IL-1a [57,58]. N6 kich thich sy tiét ra
céc cytokine tién viém nhu IL-1B va TNF-o [57,58]. Tuy nhién, IL-1a ciing c6 lién
quan dén hoat dong chéng viém. Tuong tu nhu I1L-1o, IL-6 thuong hoat dong nhu
mét cytokine gdy viém nhung né ciing c6 mot s6 tac dung chéng viém. Ho cytokine
IL-12 (bao gom IL-12, IL-23, 1L-27 va IL-35) ¢6 ca chirc ning gy viém va khang
viém [54,59,60]. Mat khac, IL-10 1a mot cytokine chong viém manh, hoat dong cua
n6 can tro hoat dong cua nhiéu chat trung gian giy viém [61-63]. Bang cach 1am
suy yéu va kiém soat phan tng viém, IL-10 gitp duy tri can bang noéi moéi mo va
1am giam tén thuong co thé xay ra do phan tng viém qua muc [61-63].

Prostaglandin (PG) E2 1a PG duoc nghién ctru nhiéu nhét lién quan dén tinh
trang sinh 1y va bénh 1y ctia con ngudi [64]. N6 ¢6 nhiéu vai trd sinh 1y khac nhau
bao gém diéu chinh nhiét d6 co thé binh thuong, tinh toan ven ctia niém mac da
day, luu lugng mau dén than va chirc ning cua hé théng sinh san nit. Mit khéc,
nhitng thay doi trong hoat dong PGE2 c¢6 lién quan dén céc tinh trang bénh 1y nhu
bénh viém nhiém, thay d6i nhiét do co thé bat thuong, ung thu dai truc trang, trong
s6 nhitng bénh khac. Con duong tong hop PG bit dau bang viéc tao ra axit
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arachidonic tir phospholipid mang té bao boi phospholipase A2(PLA2). Sau dé, axit
arachidonic dugc chuyén d6i thanh PG nhd enzyme cycloogygenase (COX) [64].
Trong s6 ba dong dang COX da biét (COX-1, COX-2 va COX-3), enzyme cam &ng
COX-2 dugc cong nhan la hoat dong manh nhat trong qua trinh viém. Leukotrienes
(LTs) nhu LTB4 ciing c6 lién quan dén tinh trang bénh tat & nguoi bao gém viém
nhiém, hen suyén va trdm cam [65-67]. LTs dugc san xuat boi enzyme 5-
lipooxygenase (5-LOX) [68]. Mot loai enzyme khac c6 lién quan nhiéu dén tinh
trang viém nhiém 14 nitric oxide synthase (NOS) tao ra oxit nitric (NO) [68]. Tuong
tu nhu COX-2, NOS cam @ng (iNOS) 14 ddng dang NOS gay viém nhiéu nhat. Yéu
t6 hat nhan cua yéu té phién ma « B (NF«kB) 1a yéu té diéu chinh noi bat cac phan
ng mién dich va viém va co lién quan nhiéu dén sinh 1y bénh ung thu [69-71]. O
dong vat co va, bdo may NFkB bao gom maot sé thanh vién (vi du: p50 va p65) diéu
chinh ca qua trinh sinh 1y va bénh 1y [69,70]. O diéu kién khong hoat dong (khong
bi kich thich), NFxB cu trt trong té bao chét [70]. Sau khi duoc kich hoat boi cac
kich thich truyén nhiém/viém/giam thiéu khac nhau, cac protein NFxB chuyén vi tri
vao nhan va tao ra sy phién ma cua cac gen lién quan dén viém [70,71].

Mot s6 thir nghiém invitro duéi day thuong sir dung dé khao sat hoat tinh
khang viém:

- Kha ning tac dong dén biéu hién cua cac cyctokine TNF-a, IL-10, IL-6

- Kha ning &c ché san sinh NO

- Kha ning wc ché biéu hién gen iNOS, COX-2

1.3.2. So' lwgc vé hoat tinh chéng oxy héa

Viéc nghién ctru cac chat chéng oxy hoa dang duoc cong ddng khoa hoc
quan tdm do vai trd bao vé cia chung trong thuc pham va duoc pham chéng lai sy
suy giam oxy hoa va trong co thé ciing nhu chdng lai cac qua trinh bénh 1y do stress
oxy hoéa gay ra.

Vai trd ctia cac chat chéng oxy hoa 13 vo hiéu hoa cac gdc tu do trong té bao
sinh hoc, cac gbc tu do c6 tac dong xau dén co thé séng. Mot vai tro dac biét trong
viéc vo hiéu hoa cac tic dong cua stress oxy hoa lién quan dén su hién dién cua cac
géc tu do duoc thuc hién boi enzyme goi 1a superoxyde dismutase (SOD). N6 1a
mot metaloenzyme véi té chirc ciu trac tiéu don vi, 13 chét diéu hoa chinh cta qua
trinh oxi hoa trong t& bao sinh hoc. Enzyme ndy xtc tac phan Gng tai hop cua céac
goc oxy. Ap dung liéu phap chéng oxy hoa bang cach sir dung SOD cé hiéu qua
trong viéc diéu tri cac trang thai bénh 1y khic nhau cta co thé con ngudi, ciing nhu
ngan ngira su Xuat hién caa ching (ngin chin sy hinh thanh hydro peroxyde va oxy
bo ba.
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Stress oxy héa 1a mot khai niém twong d6i méi, dugc s dung rong rii trong
khoa hoc y té trong ba thap ky qua. N6 tham gia tich cuc vao sinh 1y hoc cua cac
bénh rat phd bién, nhu tiéu duong, huyét ap cao, tién san giat, xo vita dong mach,
suy than cap, Alzheimer va Parkinson. Céc té bao, thong qua qua trinh chuyén héa
OXy, tao ra cac loai oxy phan tmg (ROS), c¢6 kha nang gay hai. Trong nhiing truong
hop binh thudng, tbc d6 va bién do hinh thanh chat oxy héa duoc can bang boi toc
d6 loai bo chiing. Tuy nhién, mét can bang giita pro-oxy hoa va chat chdng oxy héa
dan dén stress oxy hoa. Ham lwong ROS cao trong céc té bao sinh hoc c6 tac dong
l6n dén hoat dong cua chung, dan dén hoat dong cua té bao bi thiéu hut, 140 hoa
hoac bénh tat [72].

Mot s6 phuong phap thir nghiém invitro dudi day thuong duoc sir dung dé
khao sat hoat tinh chéng oxy hoa

- Phuong phép uc ché gbc ty do DPPH

- Phuong phap danh gia kha nang bat gbc superoxide Oy'

- Phuong phép xac dinh ham luong MDA

- Phuong phap danh gia kha nang két hop véi ion sat 11

1.4. Chét danh diu héa hoc va phwong phap lwa chon chit danh diu héa
hoc cua dugec li€u

Véi sy gia tang lién tuc trong viéc sir dung thudc thao duge trén toan thé gioi
va sy mo rong nhanh chéng cia thi trudng toan cau dbi véi chung. Cac co quan y
té, nganh cong nghiép duoc pham c6 méi quan tdm 13 sy an toan va chat lugng cua
nguyén liéu thao dugc va thanh pham thao dugc. Sy an toan va hiéu qua caa thudc
thao duoc chu yéu phu thudc vao chat luong cua chang [73]. Dé kiém soat dugc
liu vé chit lugng bén canh phuong phap dinh danh thuc vat vé hinh thai, soi bot,
xéac dinh cac thong s6 cam quan, do am, d6 tro, ham luwong kim loai ning, vi sinh...
rat can thém cac thong sb dinh tinh, dinh lurgng vé mat hoa hoc. Mubn vay, can phai
nghién ctru xac dinh dugc cac thanh phan chinh dic trung cho duoc lidu va/ hodc
quyét dinh tac dung cua duoc liéu. Cac thanh phan chinh nay dwoc goi 1a cac chat
danh dau (marker) caa duoc liéu. Theo T6 chac Y té thé gigi, chat danh du cua
duoc liéu dugc xac dinh 1a thanh phan vé mit hoa hoc cia duoc lidu dy, co thé dong
g6p hodc khong dong gop cho duoc liéu vé mat diéu tri [73]. Tuy nhién déi voi
nhiéu chat, bang chang vé hiéu qua diéu tri 1am sang khong phai lac ndo ciing sin
c¢6 cho du chit 4y gop phan vao tac dung diéu trj cia duoc liéu néi chung.

Tir cac dic trung va vai tro cua chat danh diu, cac tiéu chi dé lua chon chat
danh dau cho mot dugc lidu sé bao gom [73,74]: (i) La thanh phan c6 ham luong du
I6n trong duoc lidu, c6 kha ning xac dinh dinh tinh, dinh luong bang cac phuong
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phap thong thuong nhu TLC, HPTLC, HPLC, hoac GC; (ii) Néu 1a chat danh dau
dinh luong thi phai co tac dung dic trung cho hudng diéu trji caa duoc lidu; Néu 1a
chat danh diu dinh tinh dwoc ligu thi phdi dic trung cho dugc ligu d6 hodc lodi ctiia
duoc ligu do.

S6 lugng duoc liéu hién nay rat Ion, nhung nhitng duoc liéu da duoc tim ra
chat danh dau va c6 chat danh dau duoc sir dung dé kiém soét chat luong 1a chua
nhiéu [2, 3, 9,10]. Mot s6 chat danh dau dién hinh dang duoc st dung trong cic
dugc dién [74 — 79], nhu: artemisinin dung dinh tinh va dinh lugng Thanh hao hoa
vang; acid ganoderic A dung dinh tinh va dinh lugng Nam linh chi; silymarin dung
dinh tinh va dinh luong cao khé sita; curcumin dung dinh tinh va dinh luong Nghé;
notoginsenosid Ri, ginsenosid Rgl, ginsenosid Rb1l dung dinh tinh va dinh lugng
Tam that; ginsenosid Re, ginsenosid Rbl va ginsenosid Rgl dung kiém tra chat
lurong duoc liéu nhan sam;....

Chét danh dau thuong 13 thanh phan hoéa hoc chinh va dai dién cho tac dung
sinh hoc chinh caa duoc liéu nén néu c6 phuong phap dinh tinh, dinh luong thich
hop, chat danh dau cia duoc liéu mang dén nhiéu gia tri thuc tién trong ung dung
phat trién va kiém soét chat lugng duoc liéu ciing nhu san xuat ché pham tir duoc
liéu, phat trién thuéc mai [80].

1.5. Tém tit cac vin dé dé tai ludn an cén giai quyét

Theo tac gia Tran Vin On, tap chi duoc liéu, 2019 thi dta dai Pandanus
tonkinensis Mart.ex B.Stone 1a vi thudc chita cac chiing bénh vé gan nhu viém gan,
X0 gan tai mot s6 tinh mién nai phia Bac véi két qua tot vé s6 ca chita va co “hiéu
qua”. Pi c6 nhiéu cong trinh trong va ngoai nudc nghién citu vé thanh phan hoa hoc
cling nhu tac dung duoc 1i cia mot sé loai thudc chi Pandanus. Tuy nhién chua c
nghién ctru nao vé thanh phan héa hoc va hoat tinh cua loai da dai Pandanus
tonkinensis dé c6 minh chting vé tac dung chita gan nhu kinh nghiém dan gian dang
st dung; dong thoi nghién ctru sdu vé thanh phan hoa hoc dé xac dinh va dinh luong
chat danh diu nham kiém soat duoc liéu, san pham bao ché. Pé tai sir dung cac
phuong phap phan tich héa 1y sinh hién dai dé xac dinh cdu tric cac chat phan lap
dugc tir qua va ré loai Pandanus tonkinensis; sang lochoat tinh sinh hoc cac chat
phan lap duoc bang thar nghiém invitro danh gia tinh khang viém va chéng oxy
hoa;. lya chon, tach chiét va tinh ché chat danh dau cho duoc lidu, xay dung quy
trinh phén tich dinh lwong cac chat danh dau nay.
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CHUONG 2. PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ciru

Qua va ré loai Pandanus tonkinensis dugc thu vao thang 02 nam 2021 tai
huyén Luong Son — Hoa Binh, Muong Lat — Thanh Hoa, Binh Hoa — Thai Nguyén,
Cam Thuy — Thanh Hoa. Tén khoa hoc dugc gidm dinh boi tién st DS Thi Xuyén,
bd mon Thuc vat, khoa Sinh hoc, Truong dai hoc Khoa hoc Ty nhién so sanh véi
mau tiéu ban (HNU 024663) duoc luu giir tai Bao tang sinh hoc, Trudng dai hoc
Khoa hoc Tu nhién, Dai hoc Quéc gia Ha Noi.

HNU DZa068

Hinh 2.1. Mau tiéu ban qua Pandanus tonkinensis Mart. ex B. Stone

2.2. Héa chit, dung cu va thiét bi nghién ciru
2.2.1. Héa chit , dung cu
Hoéa chat
— Nudc tinh khiét cho HPLC
— Silicagel 60 Merck c& hat 0,040 — 0, 063 mm.
— Nuéc cat
— Sulfuric acid (H2S04)



(MeOH),

(Merck)

Ltd)
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Cac loai dung moi acetone (CH3COCH:z3), acetonitrile (ACN), methanol
dichloromethane (CH2Cl,), ethyl acetat (CH3COOC:Hs), n-hexane

Ban mong silicagel trang san TLC Silica gel Merck 60G Fasa, RP1s Fass
Silicagel pha ddo YMC (150 um, FulJisilisa Chemical Ltd.)
Nhya trao doi ion loai Diaion HP-20 (Misubishi Chemical Indutries Co.,

Vit liéu nhoi LiChroprep RPis kich thudc 40-63 um (Merck, D)

Trolox (Sigma Aldrich)

bém phosphat hoac dém KCI, tricloacetic acid (TCA, Fisher)
Thiobarbituric acid (TBA) (Sigma Aldrich), FeSO4, H20>

Pia 96 giéng nhua (Corning, USA), pippette (Eppendorf)
Lipopolysaccharides (LPS) (St. Louis, MO, USA). Dulbecco’s Modified

Eagle’s Medium (DMEM)

USA)

Fetal bovine serum (FBS) (Gaithersburg, MD, USA)

Sodium nitrite

Sulfanilamide

N-1-napthylethylenediamine dihydrochloride

Dimethyl sulphoxide (DMSQ) cua Sigma Chemical Co. (St. Louis, MO,

Té bao: RAW 264,7 (Pai hoc qudc gia Yang-Ming)

Dung cu

Binh tam giac (céc loai)

Binh cau (100 ml, 250 ml, 500 ml, 1000 ml)
Ong nghiém, dng mao quan

Phéu chiét 5 lit

Cot sac ky thuy tinh dai 1m (Schott, Dtic)
Céc loai pipet, 6ng hut chia do, qua bop
Binh dinh mrc (5 ml, 10 ml, 20 ml)

Binh dung dung méi (cac loai)

Binh chay sic ky ban mong

Cot sic ky (cac loai)

2.2.2. Thiét bi nghién civu

Can phan tich Toledo Mettle (Thuy S¥)
Tu sdy chan khong VO49 Memmert (Diic)
May c6 quay chin khong Buchi Rotavapor R — 220 (Thuy s¥)
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— May c6 quay chan khong Eyela N —1200AV — WD (Nhat)

— May hién chat bang dén tir ngoai & hai budc séong 254 nm va 365 nm.

— May sic ky long HPLC Agilent 1100HP ghép ndi bd do mang diode
quang DAD (My)

— May sic ky long diéu ché Pure C-850 (Buchi, Thuy s¥)

— May quang phd hong ngoai bién d6i fourier Impact 410 NICOLET

— May sac ki long hiéu nang cao véi detector DAD, 20 AB, Shimadzu, Nhat

Ban

May siéu am Elma Elmasonic S 300H 28 lit (Ptic)
May hing phan doan Fraction collector Eyela DC — 1500C (Nhat Béan)
May do khéi pho phan giai cao: SCIEX X500 Q — TOF LC/MS, My

— May do sic ki 1ong ghép nbi khdi phé phan giai cao: HPLC 1290 infinity -
6530 Accurate mass QTOF LC/MS, My

— May do sic ki khi khdi pho ba tir cuc: QPMS — TQ8050NX Shimadzu,

Nhat
— May do phd cong hudng tir hat nhan: Bruker Avance NEO 600 MHz
Spectrometer, My
— May do pho ludng sic tron: Chirascan CD spectrometer, Applied
Photophysics Ltd., Surrey, UK
— May do pho quay cuc: JASCO P — 2000 polarimeter, Nhat Ban
— May do pho tir ngoai kha kién UV — Vis, Shimadzu, Nhat Ban
— May do may doc ELISA 96 giéng (Biotek)
— Pho hong ngoai FT — IR, Perkin Elmer, My
2.3. Phuong phap nghién ciru
Tur cac muc ti€u dat ra cua luan an da lya chon cac phuong phap nghién ctru
Sau:
2.3.1. Xir li mdu
Qua va ré Pandanus tonkinensis (Mart. ex B. Stone) sau khi thu hai duoc
chia thanh hai bo phan riéng biét. Thai lat, phoi trong bong mat, say khd & nhiét do
40- 45°C, sau d6 nghién nho thu bot duoc lidu.
2.3.2. Chiét xuit dwoc liéu
St dung methanol 1am dung moi dé chiét duoc lidu bot qua va bot ré
Pandanus tonkinensis. Sir dung may siéu 4m dé chiét duoc liéu véi ty 1& duoc liéu -
dung moéi 13 1 : 3, khong bat ché d6 gia nhiét. Chiét lap lai 03 lan, gom dung dich
sau siéu am dé co quay loai dung moi dé thu duoc cao chiét methanol.
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Cao chiét methanol duoc lan luot chiét véi hdn hop cac dung moéi nhu n-
hexane - nudc, dichloromethane - nuée va ethyl acetate - nude va nuge. Chiét 3 1an
& mdi pha véi ti 1& pha nuéc va pha dung méi hitucolal: 1.

2.3.3. Phwong phdp phin ldp cdc hop chit

Cao chiét dugc & cac phan doan dugc phan 1ap va tinh ché trén cac hé sic ky
két hop pha thuan va pha dao (gém ca sic ky cot va sic ky long diéu ché). Cac phan
doan duoc phat hién bang sic ky 16p mong (TLC) hoic sic ky 1ong hiéu ning cao
(HPLC)

2.3.3.1. Sac ky ban méng

Str dung ban mong Alufolien 60 F254 (0,25 mm, Merck), RP-18 F254s
(0,25 mm, Merck) dé thuc hién sac ky ban mong (TLC) . Bé phat hién chat bat UV
dung dén tir ngoai (budc song 254 nm va 365 nm). B¢ phat hién vét dung dung dich
sulfuric acid 10% lam thudc thir phun déu 1én ban mong rdi ho ndng tir tir.

2.3.3.2. Sdc ky cét

Dé tién hanh sic ki cot (c.c) sir dung cac hat silica gel c6 ¢& hat 13 0,040 -
0,063 mm (230 - 400 mesh) lam chat hap phu pha thuan, pha dao sir dung loai RP -
18 (30 - 50 wm, Fuji Silysia Chemical Ltd.), Diaion HP-20 (Misubishi Chemical
Indutries Co., Ltd.).

Pha dong cho hé sic ky pha thuin 13 hdn hop cua cac dung mdi n-hexane,
dichloromethane, ethyl acetate, methanol, acetone va nudc ¢ cac ty I€ thich hop. Hé
sac ky 1ong pha dao dung hé dung méi 1a hdn hop nude vai acetone hoic methanol.
Str dung may hung phan doan ty dong DC-1500C EYELA (Tokyo Rikakikai, Nhat
Ban) dé gom cac phan doan. Vét cic phan doan dugc phat hién bang sic ky 16p
mong TCL hoic bang thiét bi HPLC Shimdazu LC20 A detector PDA (Shimadzu,
Nhat Ban) véi diéu kién thir thich hop.

2.3.3.3. Sdc ky Iong diéu ché
Sac ky long diéu ché dugc thuc hién trén may HPLC véi cot sic ki diéu ché
J’sphere ODS-H80 150 mm x 20 mm
2.3.4. Phwong phdp xdc dinh ciu triic

Trén co s& st dung cac phuong phap do phd, cac thong sé vat Iy dong thoi dyua
vao su phan tich va tra ciru tai liéu tham khao dé xac dinh cau trac hoa hoc cua céac
hop chat. Cac phuong phap do duoc sir dung gom cé:

2.3.4.1. Phé khéi lwong phun mix dién tir phén giai cao (HR-ESI-MS)

Str dung mdy phan tich phd khoi phan giai cao QTOF LC/MS xac dinh ion
phan tir & ché d6 ion hoa duong hodc am.
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2.3.4.2. Phé céng hurong tir hat nhdan NMR
Str dung may do cong huang tir hat nhan Bruker AM500 FT-NMR véi chat noi
chuan 1a Tetramethyl Silan).Cac k¥ thuat do phd cong huong tir sir dung thyuc hién
luan an gdm:
+ Phé cong huong tir hat nhan mot chiéu: H-NMR, 3C NMR va DEPT.
+ Ph6 cong huong tir hat nhan hai chiéu: HSQC, HMBC, COSY va NOESY
Dung mébi CD3OD duoc dung dé hoa tan mau thir khi do pho.
2.3.4.3. Cac phwong phap do khac

Pé hd trg cho viéc xac dinh cau trac cac chat da phan 1ap, mot s tinh chat
khac ctia mau nghién ctru dugce xac dinh bao gém: Phd ludng sic tron (CD), do
quay cuc ([o]D), pho hong ngoai va pho ti ngoai.

2.3.5. Phuwong phadp danh gia hoat tinh sinh hoc

2.3.5.1. Phwong phdp danh gid hoat tinh chéng oxi héa

Thi nghiém dugc thuc hién tai Phong Thir nghiém sinh hoc — Vién Cong
nghé sinh hoc — Vién Han 1am KH va CN Viét Nam.

Nguyén tic: Dé xac dinh kha ning tc ché peroxy hoéa lipid théng qua viéc
xac dinh ham luong malyl diaonldehyd (MDA) vi san pham cta qua trinh peroxy
hoa lipid mang té bao 1a MDA. Str dung acid thiobarbituric phan tng véi MDA dé
tao thanh phirc c6 mau hong ¢ budc song Amax = 532 nm.

Cdch tién hanh: Thuc hién theo cac tai lidu [81,82,83] c6 thay doi nho cho phu hop
V&1 phong thi nghiém
e Gan chudt duoc tach, nghién va dong thé héa trong dung dich dém KH2POs -

KoHPO4 (pH=7,4) ¢ nhiét do 0-4°C theo ti I¢ gan chudt: dung dich dém la

1:10.

e Cur 0,1 ml miu thr & cac nong d6 khac nhau thém vao 1 ml dich dong thé,

thém 0,1 ml hé Fenton (FeSO4 0,1 mM: H202 15mM theo ti 1€ 1:1) vao 0,8

ml dung dich dém KH:PO4 -K:HPO4 (pH=7,4). U hdn hop thu duoc trong

thoi gian 15 phut ¢ nhiét ¢ 37°C.

e Cho vao 1 ml tricloacetic acid 10% dé dirng phan tng. Sau d6 cho vao may li
tam (12000 vong/ 5 phit).
e Cho 1 ml thiobarbituric acid 0,8% phan tng véi dich trong thu dugc (theo ti

18 2:1), u 15 phut & 100°C. Sau d6 1am lanh va tién hanh do quang & buéc

song A =532 nm.

Str dung Trolox lam chat d6i chimg duong.

e Két qua duoc tinh theo biéu thic 2.1:
% wc ché = [(ODc — OD1)/ODc] x 100



28

ODc : Mat d6 quang hoc cua giéng chirng khong chira mau thir

ODrt : Mat @6 quang hoc cia mau thi

2.3.5.2. Phurong phdp déanh gia hoat tinh irc ché NO dinh huéng khdng viém

a. Phwong phdp xdc dinh kha ndng #c ché san sinh NO cua té bao

macrophage RAW 264,7

Str dung chat NS-Methyl-L-arginine acetate (L-NMMA) lam chét ddi chang

duong.

Cdch tién hanh: Thuc hién theo cac tai liéu [84-86] c6 thay d6i nho cho phu

hop va&i phong thi nghiém.

Pua vao dia 96 giéng té bao RAW 264,7 ndng d6 2 x 10° th/giéng (& 37°C va
5% CO2 ) trong 24h.
Sau d6 thay bang méi trudong DMEM khong c6 FBS trong 3h.
U mau nghién cttu ¢ cac ndng d6 khac nhau (trong thoi gian 2h) trude khi duoc
kich thich san sinh yéu t NO bang LPS (10 pg/ml) trong 24h.
Mot sé giéng khong duoc i mau ma chi st dung dung dich pha mau duoc coi 1a
d6i chung am. Trong khi ddi chimg duwong duoc st dung 1a NS-Methyl-L-
arginine acetate (L-NMMA\) (Sigma) & cac nong do 100; 20; 4 va 0,8 pg/ml.
Bo Griess Reagent System (Promega Cooperation, WI, USA) dé xac dinh
Nitrite (NO2). Cu thé 1a, 100 pl mdi truong nudi té bao (4 mau) dugc chuyén
sang dia 96 moi va duge thém vao 100 pl Griess reagent: 50 pl of 1% (w/v)
sulfanilamide trong 5% (v/v) phosphoric acid va 50 pl 0.1% (w/v) N-1-
naphthylethylenediamine dihydrochloride pha trong nuéc.
U hdn hop nay trong thoi gian 10 phat ¢ nhiét do phong, st dung may
microplate reader dé xac dinh ham lugng nitrite ( do & budc séng 540nm).
Dua vao duong cong ham lwong chuan NaNO2 dé xac dinh ham luwong nitrite
cua tirng mau thi nghiém va duoc so sanh % véi mau ching 4m (LPS).
Xac dinh kha nang ¢ ché san sinh NO ciia mau theo biéu thuc 2.2:
% (rc ché =100% - [ham luong NOsampie/ham Iugng NOLps]*100

Lap lai 3 lan, st dung phan mém may tinh TableCurve 2Dv4 dé tinh gia tri

ICso.

b. Phép thir sinh hoc xdc dinh kha ning gay doc té bao bang MTT

Cdch tién hanh: Thyc hién theo cac tai liéu [84-86] c6 thay ddi nho cho phu

hop va&i phong thi nghiém.

L4y 10 pl chat thir cho vao cac giéng dé c6 nong d6 tuwong tu ndng do cua thi

nghiém NO.
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- Cho tiép vao cac giéng da co6 chat thir 190 ul té bao (d diéu chinh dé c6 mat do té
bao phu hop). Giéng 1am ddi chung chira dung moi DMSO 1%. Dé dia nudi ciy
trong ti 4m CO2 trong thoi gian 24 gio (37°C, 5% CO2).

- Sau 24 gid cho vao mdi giéng 10 ul MTT (néng do6 cudi cung 1a 5 mg/mL).

Loai bé méi trudng, 1y 50 ul (DMSO) 100% hoa tan tinh thé formazan.

- Tién hanh do quang ¢ budc song 540 nm

- Xac dinh lugng té bao sdng sot theo biéu thic 2.3

0D (mau) — 0D (blank)
OD(DMSO) — 0D (blank)

% té bao séng =

2.3.6. Phwong phdp lwa chon, chiét xuit- tinh ché chit danh diu, xdy dung va
tham dinh quy trinh phan tich dinh lwong chit ddnh diu
2.3.6.1. Phuong phdp lra chon chat danh dau

Vi tiéu chi dau tién ciia cac chat danh dau 1a co thé phan tich dinh luong ham
luong trong dugc lidu/san pham bao ché bang cac phuwong phap thong thuong nhur
do quang, sac ki 16ng, sic ki do vdy can uu tién lua chon cac chat c6 khéi luong
tach cao. Duoc lidu truéc hét dugc chiét bang dung moéi methanol. Tién hanh phan
tich sic ky 1ong (HPLC-DAD) trong cung diéu kién cho dich chiét duoc liu, cac
chat tinh khiét phan 1ap duoc tir duoc liéu (chi lya chon mot sé chét c6 khdi luong
tach cao). So sanh thoi gian luu cua céac pic thu dugc khi phan tich duoc ligu va tin
hiéu cua cac don chat, so sanh hinh dang phé UV cua céac pic trong sic ki d6 duoc
liéu va phd UV cua cac don chit c6 thoi gian luu gan trong duong. Lya chon chat
danh déu cho duoc liéu dua vao cac két qua trén, c6 thé st dung thém két qua hoat
tinh sinh hoc ciia cac don chét da phan 1ap.

2.3.6.2. Phirong phdp chiét xudt va tinh ché chat danh dau

Tuy thudc vao tinh chit cua chat danh dau di lya chon, truéc hét lva chon
duoc dung moi thich hop dé chiét miu sau d6 dung thém cac dung moi/hé dung méi
v61 d§ phan cuc thay ddi dé tach thanh mot sb phan doan cao tho. So bd st dung
phuong phap HPLC dé phén tich thanh phan cic phan doan cao thd, so sanh dinh
tinh v6i sac ky d6 phan tich chat chuan (cua chat danh ddu) dé tim phan doan cao
tho chira nhiéu chat danh déu cho budc tach tiép theo.

Tiép tuc str dung cac k§y thuat sic ky cot, sic ki 1ong diéu ché dé phan lap va
tinh ché chat danh dau. Trong cac budc ndy st dung phuong phap HPLC phén tich
dé kiém tra do tinh khiét cua phan doan da tach dugc. Phan dich tinh ché cudi tir
may sac ky long diéu ché duoc co quay chan khong loai dung méi, sdy cin trong ta
sdy chan khong c6 P.0s dé thu duoc chat tinh khiét.
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2.3.6.3. Phurong phdp xdy dwng bé dir liéu nhdn dang chdt danh ddu

Sau khi dd chiét xuat, tinh ché chat danh déu da Iya chon, can xac dinh mot
s6 dir liéu dic trung cho ciu tric cia chung bao gdm: Pho khéi luong, phd cong
huong tir hat nhan, phd hap thy UV, phé hong ngoai. Bo dir liéu nay 1a co s¢ dé
nhan dang, khang dinh c4u trac chat danh dau da duoc chiét tach.

2.3.6.4. Phuong phdp xdc dinh dé tinh khiét cia chdt danh dau da chiét tach
duwocC

Néu c6 chat chuan thuong mai cho chat danh dau c6 thé xac dinh do tinh
khiét caa chat danh ddu da chiét tich duoc thong qua viéc phan tich va so sanh véi
chat chuan thuong mai.

Trong truong hop khong cé san chat chuan thuong mai, c6 thé dung phuong
phap sac ky long phan tich chat danh du da chiét tach, do tinh khiét dugc xac dinh
bang phan trim dién tich tin hiéu chinh (duoc coi 1a cua chat danh dau) véi tong
dién tich cac tin hiéu xuat hién trén sac ky do (duogc coi 1a ctia chat danh dau va cac
tap chat).

2.3.6.5. Phuong phdp xdy dung va tham dinh quy trinh HPLC phdn tich dinh
lirong chat ddanh dau

Trén co s& cac khao sat so bo tir bude tach chiét, tinh ché chat danh dau, phé
hap thu tir ngoai cua hai chat nay c6 thé lua chon diéu kién sic ky dé phan tach sic
ki, budc xtr Iy mau trudc khi phéan tich can khao sat thanh phan dung moéi chiét va
s6 lan chiét thich hop. Quy trinh dinh luong duoc thim dinh theo huéng dan cua
Cuc duoc pham va thyc pham My (USFDA), Hiép hoi cac nha hoa hoc phan tich
chinh thong (AOAC), Dugc dién My (USP) va Hoi nghi qudc té vé hai hoa hoa cac
thi tuc ding ky dugc pham sir dung cho con nguoi (ICH) bao gom: Tinh dic hiéu,
d6 phu hop hé thdng, duong chuan, d6 dung, do chinh xac, gidi han phat hién va
gidi han dinh lugng.

2.4. Phan lap cac hop chat
2.4.1. Phén \@p cdc hop chit tir qud loai Pandanus tonkinensis

Thai lat qua dira dai Pandanus tonkinensis dem phoi kho rdi nghién min thu
duoc bot kho. Ly 9,6 kg bot khoé ngam chiét siéu am véi methanol (3 1an X 30 1,
mdi lan 3h). Gom cac dich chiét lai, loc va cét thu hdi dung méi dudi 4p suit thap
thu duoc 250,0 mg cao methanol (PT). Hoa tan cao bang 2 lit nudc cat sau do tién
hanh chiét lan luot voi cac dung méi dichloromethane va ethyl acetate, loai b dung
moi bang may ¢d quay dudi ap sudt giam thu duge cac phan doan dichloromethane
(PTD, 210 g),ethyl acetate (PTE, 5,0 g) va cao chiét nuéc (PTW, 25,0 g). Gop hai
phan doan PTD va PTE dugc PTS. Cao chiét PTS (215,0 g) duoc hoa tan v6i mot
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luong toi thiéu diclomethane sau d6 tam véi 430,0 gam silica gel, chung cit cho
dén khi bot toi kho. Tién hanh phan tach hdn hop nay bang cot silical gel thuong,
rira giai gradient bang hé dung méi véi d6 phan cuc ting dan (hexane/acetone:
100/0, 40/1, 20/1, 10/1, 5/1, viv), (dichloromethane/methanol: 100/0, 20/1, 10/1,
5/1, 1/1, 100/0, v/v) thu duoc 10 phan doan PTS1-PTS10. Qua kiém tra bang sac ki
ban mong nhan thay hai phan doan PTS6 va PTS7 c6 chita cac chat chinh gidng
nhau nén gdp hai phan doan PTS6 va PTS7 (12,462 g) dé tiép tuc tach. Phan doan
PTS6- S7 duoc phan tach bang cot pha dao RP-18 véi hé dung moi axetone/ nudc
(1/1,5, v/v) thu dugc 6 phan doan PT2A- PT2F. Phan doan PT2A duoc tach trén cot
silica gel pha thuong véi hé dung moi rua giai (dichloromethane/ methanol: 50/1,
35/1, 15/1, 10/1, v/v) thu dugc sau phan doan PT3A-PT3G.

Phéan doan PT3A (87,4 mg) tién hanh tach bang sac ki long diéu chévéi cot j-
sphere H-80 (150 x 20 mm), diéu kién dung méi 1a 28% acetonitrile 1an luot thu
dugc cac hop chat PT1 (5,0 mg); PT2 (23,6 mg); PT3 (6,0 mg).

Gop 2 phan doan PT3C va PT3D (57,5mg) sir dung hé thong HPLC véi cot j-
sphere H-80 (150 x 20 mm), diéu kién dung méi 1a 28% acetonitrile thu duoc hop
chat PT4 (4,8 mg).
sac ki 16ng hiéu ning cao HPLC Vvéi cot j-sphere H-80 (150 x 20 mm), diéu kién
dung moi 12 24% acetonitrile lan luot thu dugc cac hop chat PT5 (20,1 mg) va PT6
(28,9 mg).

Tach phan doan PT3G (125,8 mg) sur dung hé thong HPLCvGi cot j-sphere
H-80 (150 x 20 mm), diéu kién dung méi 1a 24% acetonitrilethu duoc hop chat PT7
(43,9 mg).

Phan doan PT2C dugc tach trén cot silica gel pha thuong véi hé dung moi
riea giai hexane/ acetone 2:1 thu dugc 3 phan doan PT4A; PT4B; PT4C. Phan doan
PT4B tach bang sic ki 1ong diéu ché véi cot j-sphere H-80 (150 x 20 mm), diéu
kién dung mai 13 33% acetonitrile thu duoc hop chat PT8 (54,7 mg).
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[ Pandanus tonkinesis (Bot, qua kho ]

)
A cAcetone EtDac  :Ethylacetate Chiét véi methanol (3 lan , méi Ian 301 trong 3h)
‘ :“':: : f:::L [ Cao methanol ]
D e W (250,00)
* " e B6 sung 2/ nwérc va chiét phan Iop voi cac dung méi theo ti 1¢ 1:1
| cH.cl, E.OA, | w
[ PTD(210,09) | [ PTE(509) | | PTW (25,09) |
Silicagel, c.c
H:A (100:0, 5:1), D:M (100:0, 0:100)
D:M 20:1 [ D:M 10:1
[ PTS1-PTS5 | | pTse || PTS7 | | PTS8-PTS10 |

Séc ki cot pha dao RP18, A:W (1:1,5)

Sdc ki cét pha thuong, D:M (50:1)

HPLC ACN-28% HPLC ACN-28% HPLC ACN-24% HPLC ACN-33%
HPLC ACN-24%

| PT8
PT1 PT2 PT3 PT4 PT5 PT6 PT7 [ (54,7mg) ‘
(5,0 mg) (23,6mg) (6,0mg) (4,0 mg) (20,img) | (28,9mg) (43,9mg)

Hinh 2.2. So @6 phan lap cac hop chat tir qua Pandanus tonkinensis

H:A (2:1)
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2.4.2. Phdn Idp cdc hop chit tir vé loai Pandanus tonkinensis

Thai nho ré Pandanus tonkinensis dem phoi kho roi nghién min thu duogc bot
kho. Lay 14 kg bot ngadm chiét véi methanol (3 1an x 30 L) (mdi 1an 3 gio). Gom
cac dich chiét, loc bang gidy loc sau d6 chung cét thu hdi dung méi thu duge 40,0 g
cao chiét methanol. Hoa tan cao chiét vao 2 lit nudc cit va tién hanh chiét 1an luot
v6i cac dung mdi n-hexane, dichloromethane va ethyl acetate, c6 quay dudi 4p suat
giam thu dugc cac phan doan n-hexane (PTH, 2,5 g), dichloromethane (PTD, 3,7 g),
ethyl acetate (PTE, 5,3 g) va cao chiét nudc (PTW, 27 g). PTW nay cho chay qua
cot Diaion (LH-20) rira giai bang nudc dé loai bé dudng, sau d6 véi ndng do ting
dan cta methanol trong nudc (25, 50 va 100%) thu dugc 3 phan doan PT4A (2,4
g), PT4B (2,6 g), PT4C (29 g).

Tién hanh phéan tach PT4C bang cot silica gel thuong, rira giai bang bang hé
dung mdi dichloromethane/methanol véi dd phan cuc ting dan (dichloromethane/
methanol 1:0 téi 0:1 v/v) thu dugc 5 phan doan PT4C1 (11,0 g), PT4C2 (3,0 g),
PT4C3 (8,5 g), PT4C4 (4,5 g), PT4C5 (1,59). Gop hai phan doan PT4C1 va PT4C2
dugc phan doan PT4C6 (14,0 g). Phan doan PT4C6 tién hanh sic ki pha dao rua
giai bang (axeton/ nudc, 1/3, v/v) thu duoc 7 phan doan PT5A- PT5G. Phan doan
PT5C (1,405 g) dugc phan tach trén cdt silica gel thuong voi dung moi rira giai la
dichloromethane/methanol (7/1, v/v) thu dugc 6 phan doan tor PT6A- PT6F. Phan
doan PT6A (83mg) st dung sac ki 1ong diéu ché véi cot J _sphere H-80 (150 x 20
mm), diéu kién dung méi acetonitrile 15% toc d6 dong 2,5 mL / phut) thu dugc cac
hop chat PT9, PT10, PT11. Hop chat PT12 thu duogc tir phan PT6C (72 mg) trén
cot J-sphere H-80 (150 x 20 mm), diéu kién dung méi 13 13% acetonitrile. Tach
phan doan PT6D (172,6 mg) su dung HPLC vai cot J -sphere H-80 (150 x 20 mm),
diéu kién dung moi acetonitrile 13% tde do dong 2,5 mL / phut) thu dugc cac hop
chat PT13, PT14, PT15, PT16, PT17. Hop chat PT18 thu duoc tir phan PT6E
(151,3 mg) trén cot J-sphere H-80 (150 x 20 mm), diéu kién dung méi 1a 15%
acetonitrile.

Phan doan PTSF (1,423 g) dugc phan tach trén cot silica gel thuong vai dung
moi ria giai la dichloromethane/methanol (10/1, v/v) thu dugc 7 phan doan tir
PT7A- PT7G. Phan doan PT7A (93,9 mg) su dung HPLC vai cot J - sphere H-80
(150 x 20 mm), diéu kién dung méi acetonitrile 20% tc d6 dong 2,5 mL / phit) thu
dugc cac hop chat PT19, PT20, PT21, PT22.

Phan doan PT7C (134,5 mg) chay sephadex véi hé dung moéi rira giai
methanol/nuée (3/1, v/v) thu dugce phan doan PT10A. Hop chit PT23 thu dugc tir
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phan PT10A (44,7 mg) trén cot J-sphere H-80 (150 x 20 mm), diéu kién dung moi
1a 20% acetonitrile.

Phan doan PT7D (88 mg) chay sephadex véi hé dung méi rira giai
methanol/nude (1/1, v/v) thu dugc 3 phan doan PT11A - PTI1C. Phan doan
PT11B1 va hop chit PT24 thu duogc tir phan PT11B (123 mg) trén cot J-sphere H-
80 (150 x 20 mm), diéu kién dung méi 12 20% acetonitrile. Hop chat PT28 thu
duoc tir phan PT11B1B trén cot J-sphere H-80 (150 x 20 mm), diéu kién dung méi
1a 22% acetonitrile.

Hop chat PT25 thu dugc tir phan PT11C (60,2 mg) trén cot J - sphere H-80
(150 x 20 mm), diéu kién dung méi 1a 20% acetonitrile.

Phan doan PT4C3 (8,469 g) dugc chay YMC rua giai bang (axeton/ nudc
1/3, v/v) thu dugc 7 phan doan PT8A- PT8G. Phan doan PT8A duogc phan tach trén
cot silica gel thuong véi dung moi rira giai 1a dichloromethane/methanol/nuéc
(4/1/0,1, v/v/v) thu duoc 2 phan doan PT9A va PT9B. Céc hop chat PT26 va PT27
thu duoc tir phan PTIB (57,6 mg) trén cot J-sphere H-80 (150 x 20 mm), diéu kién

dung méi 1a 20% acetonitrile.
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[ Pandanus tonkinesis (bot ré, kho, 14kg) ]
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Hinh 2.3. So 6 phan 1ap cac hop chat tir & Pandanus tonkinensis
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CHUONG 3. KET QUA VA THAO LUAN

3.1. Xac dinh cdu tric héa hoc cac hop chiat phian lap tir qua va ré loai
Pandanus tonkinensis
3.1.1. Xdc dinh ciu triic héa hoc cdc hop chit phin lap tiv qua loai Pandanus
tonkinensis

Tir qua Pandanus tonkinensis da phan 1ap duoc 8 hop chat tinh khiét. Dua
vao cac thong sd vat 1y, dir liéu phd va tai liéu tham khao [87— 94] bién giai ciu tric
x4c dinh duoc 8 hop chit phan 1ap duogc tir qua gom: ficusal (PT1), syringaresinol
(PT2), medioresinol (PT3), lariciresinol (PT4), secoisolariciresinol (PT5), vladinol
F (PT6), luteoliflavan (PT7), isorhapontigenin (PT8). Cac hop chat phan lap duoc
g6m 4 hop chét lignan, 2 hop chat thudc nhém neo - lignan, 1 hop chét thuéc nhom

flavan va 1 hop chat polyphenol. Bién ludn cau tric, bang sb liéu va pho cac hop
chat PT1 - PT8 duoc trinh bay & phan phu luc hop chat PT1 - phu luc hop chét PTS.
OMe

OH
o \\\
5 N

PT4
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PT7 PT8
Hinh 3.1. Cau trac hoa hoc cac hop chat duoc phan 1ap tir qua Pandanus tonkinensis
3.1.2. Xdc dinh ciu triic héa hoc cdc hop chit phin ldp tiv ré loai Pandanus
tonkinensis

T r& Pandanus tonkinensis da phan 1ap dwgc 20 hop chat. Dya vao cac
thong s6 vat 1y, dit liéu phd va tai liéu tham khao [95 — 114] bién giai céu tric xac
dinh duoc 20 hop chat phan 1ap tir ré, trong d6 c6 3 hop chat mai va 17 hop chat da
biét.

3 hop chat mé&i gom: (7S)-2,6-dimethoxyphenyl-7,9-propanediol-1-O-B-D-
glucopyranoside (PT10), trans-cinnamyl alcohol 9-O-(6’-O-a-L-arabinofuranosyl)-
B-D-glucopyranoside (PT25), 4-(3-hydroxypropyl)-2,6-dimethoxyphenol -D-
apiofuranosyl-(1—6)-B-D-glucopyranoside (PT26).

17 hop chat da biét bao gom: dihydrosyringin (PT9), (6S,9S)-roseoside
(PT11), 1-O-B-Dglucopyranosyl-2-{2,6-dimethoxy-4-[1-(E)-propen-3-
ol]phenoxyl}propan-3-ol (PT12), 1-O-(B-D-glucopyranosyl)-2-[2-methoxy-4-(w-
hydroxypropyl)-phenoxyl]-propan-3-ol (PT13), benzyl O-a-L-arabinopyranosyl-
(1—6)-p-D-glucopyranoside
(PT14), 1-O-(B-D-glucopyranosyl)-2-[2,6-dimethoxy-4-(w-hydroxypropyl)-
phenoxyl]-propan-3-ol (PT15), (7R,8R)-threo-4,7,9,9'-tetrahydroxy-3,3'-
dimethoxyl-8-O-4'-neolignan-4-O-B-D-glucopyranoside  (PT16), (7S,8S)-threo-
4,7,9,9'-tetrahydroxy-3,3’-dimethoxyl-8-O-4'-neolignan-4-O-B-D-glucopyranoside
(PT17), pinoresinol-4,4'-di-O-pB-D-glucoside (PT18), isoeucommin A(PT19),
pinoresinol 4’-O-B-D-glucopyranoside (PT20), acanthoside B (PT21), eucommin A
(PT22), rourinoside (PT23), (7S,8R)-5-methoxydihydrodehydrodiconiferyl alcohol-
4-0-B-D-glucopyranoside (PT24), kelampayoside A (PT27), urolignoside (PT28).

Céac chit phan 1ap dugc chu yéu thudc dang hop chit phenylpropanoic
glycoside (10 chat). Ngoai ra con ¢ 5 hop chét neo - lignan, 2 hop chét neo - lignan
glycoside, 1 hop chat megastigmane glycoside, 1 hop chit phenolic glycoside, 1
hop chit benzyl-beta-D-glucorapyranoside. Bién luan cau trac, bang sb liéu va phd
céc hop chat da biét bao gdm PT9, PT11- PT24, PT27, PT28 duoc trinh bay & phan
phu luc hop chat PT9 , PT11- PT24, PT27, PT28 con dbi v6i cac hop chat méi
PT10, PT25 va PT26 dugc trinh bay & muc 3.1.4.1 - 3.1.4.3 dudi day.
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Hinh 3.2. Céu trtc hoa hoc cac hop chat duoc phan 1ap tir r& Pandanus
tonkinensis

3.1.2.1. Hop chat PT10
* Tinh chdt va thong sé pho
- Bot v6 dinh hinh khong mau
- Cong thtre phan tir C17H2609 (M = 374)
- Do quay cuc [a]3® = +9,0° (¢ 0,1, MeOH); IR (KBr) vmax: 3428, 2935, 1650, 1078
cm!
- Phd HR-ESI-MS cuaa hop chat PT10 xuét hién pic ion m/z 397,1470 [M+Na]*, tinh
toan Iy thuyét cho cong thirc C17H2609Na = 397,1469, A= + 0,2 ppm; va pic m/z
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392.1910 [M+NH4]*, tinh toan 1y thuyét cho cong thic Ci7H260sNH4 = 392,1915,
A=-1,2 ppm.
- S6 lidu pho 'H-NMR va 3C-NMR: Xem Bang 3.1
- Ph6 CD: A=-210 nm
- Cac phd HR-ESI-MS, 'H-NMR va 3C-NMR, HMBC, HSQC, CD: Xem hinh 3.5-
hinh 3.10.
H3CO. oH HaQO\ o
OH HsCO OH H3CO
Hinh 3.3. Céu tric hoa hoc va twong tic HMBC cua hop chat PT10
* Bi¢gn giai cau truc

Hop chat PT10 dugc phan 1ap & dang bot vo dinh hinh, mau trang. Hop chat
PT10 c6 cong thirc phan tir 1a C17H260s dugc xac dinh dua vao phd khdi phan giai
cao HR-ESI-MS xuat hién pic ion m/z 397,1470 [M+Na]* (tinh toan 1y thuyét
C17H2609Na = 397,1469, A= + 0,2 ppm) va pic m/z 392,1910 [M+NH4]*( tinh toan
1y thuyét Ci7H260sNH4 = 392,1915, A= -1,2 ppm).

Pho 'H-NMR cuaa hop chat PT10 xuét hién tin hiéu singlet tai H 6,71 c¢6
cudng do tich phan twong Gng voi 2 proton cho thay su ¢6 mat cia mot vong thom
thé 2,6 ddi xiing. Cong thém tin hiéu singlet ciia hai nhdém methoxy d6i xing duoc
nhan biét tai 8H 3,89 (6H) co6 thé goi ¥ 1a hai nhom methoxy nay truc tiép gan vao
vong thom dé tao ra tinh d6i xing truc bac 2 caa vong thom. Ngoai ra, phd *H-
NMR con xuat hién tin hiéu cia mot nhém methyl doublet tai H 0,94 (3H, d, J =
7,2 Hz) chitng t6 bén canh nhom methyl nay phai 1a mdt nhom CH2. Nhém CH2 nay
cling duoc nhan biét tai H 1,76 (2H, m), cing véi tin hiéu doublet cia mot proton
oximethine tai 8H 4,51 (1H, dd, J = 7,2, 7,2 Hz). Két qua phan tich chi tiét cac
tuong tac cia cac proton néu trén bao gom do dich chuyén hoa hoc, dang pic, hang
s6 tuong tac J cho thay su c6 mat caa mot nhanh -CH(OH)CH2CHs. Tin hiéu tai 8H
4,85 (1H, d, J = 7,8 Hz) ctia mot proton anome goi y su ¢c6 mat cia mot phan tur
duong glucose. Piéu nay hoan toan phi hop vai su ¢6 mat cia mot nhom 6 proton
trong ving cong huong 8H 3,22-3,79. Pho 3C NMR va HSQC cua hop chat PT10
cho thdy tin hiéu cua 17 nguyén ti carbon, bao géom 4 nguyén tir khong proton, 8
methines, 2 methylenes va 3 methyls. 4 tin hiéu C ctia vong thom duoc nhan ra tai
oC 154,1;143.,4; 135,3; 105,0 trong d6 hai tin hiéu tai 6C 154,1 va 8C 105,0 cb
cudng do cao gap doi binh thuong do vong thom c6 tinh ddi xtng, hai nhém
methoxy tai 6C 57,0; 6 tin hiéu cua duong glucose tai 6C 105,6; 75,8; 77,8; 71,4;
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78,3; 62,6 nhanh propan gdm 3 carbon tai 8C 76,6; 30,0 va 10,6 trong d6 carbon
CH tai 8C 76,6 dugc khang dinh da ndi voi nguyén tir oxy va tin hiéu & ving truong
manh 8C 10,6 thuc vé nhom methyl. Cac gié tri d6 dich chuyén hoa hoc cua proton
gan véi C truc tiép duge xac dinh bang phd HSQC.

Vi tri ctia cac nhom thé gan vao vong thom duoc khang dinh bang phd
HMBC. Trén phé HMBC, tuong tac ciia proton anome (H-1 ', 8H 4.85) twong quan
dén C-4 (8C 135,3), hai nhom methoxy dugc gan vao C-3 va C-5 do cic proton
methoxy c6 tuong tic HMBC rat manh véi C-3/C-5. Cubi cung, nhanh -
CH(OH)CH2CHjs dugc chimg minh 1a ndi vao C-1 ctia vong thom do co tuong tac
HMBC giita H2-8 (5H 1,76) v6i C-1 va giita H-7 (8H 4,51) véi C-1 va C-2/C-3 va
glucozo gin véi C-4. Hon nita, hang sé ghép ndi cia proton anomeric, JH-1'/H-2'
= 7,8 Hz, chi ra lién két B-D-glucopyranosyl. Sau do, su hién dién cia D-glucose
dugc xac dinh bang cach thiy phan bang axit, xir 1y bang cysteine methyl ester va
O-tolyl isothiocyanate va tiép theo 1a phan tich HPLC dé so sanh céac gia tri tR véi
gia tri cia D / L-glucose. Cac gié tri phd NMR cua hop chat nay hoan toan phu hop
V6i cac dir kién da cong bd cho hop chat (7R)-2,6-dimethoxyphenyl-7,9-
propanediol-1-O-B-D-glucopyra noside [96].

Tuy nhién, d6 quay cuc riéng cua hop chat (7R-2,6-dimethoxyphenyl-7,9-
propanediol-1-O-B-D-glucopyra noside 1a [op]* = -10,0 °, trong khi d6 quay cuc
riéng ctia hop chat PT10 1a [ap]® = +9,0 °. Piéu nay goi y cau hinh PT10 s& 1a 7S.

1
“’j i — Comp. 1 (exptl)

7R (caled)

]
k| 78 (calced)

;.h
L

At (Relative umt)

T r T r - T

—_— - _— .
200 250 300 350 400

Wavelength (nm)

Hinh 3.4. Phé ECD duoc tinh toan 1y thuyét ctia 2 déng phén lap thé c6 thé co va
CD thtr nghiém cho hop chat PT10
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Du doan nay di dugc ching minh bang phd CD 1y thuyét va tinh toan. Hai
cau hinh c¢6 thé c6 7S/7R ctia PT10 da dugc tinh toan phd ECD 1y thuyét caa ching
va so sanh véi két qua thuc nghiém. Phan tich CD thir nghiém ctia PT10 phu hop
V6i cau hinh 7S. Két qua néu trén da khang dinh hop chat PT10 1a (7S)-2,6-
dimethoxyphenyl-7,9-propanediol-1-O-B-D-glucopyranoside, day 1a mot hop chat

maoi.

Bang 3.1. S6 liéu phd NMR cua hop chat méi PT10 va chét so sanh (7R)-2,6-
dimethoxyphenyl-7,9- propanediol-1-O-B-D-glucopyra noside

C #8C 5ca’b dnac
1 143,46(+5,9) 1434 -
2 104,80 105,0 6,71 (1H, s)
3 153,61(+4,6) 154,1 -
4 134,90 (-1,6) 135,3 -
5 153,61(+4,6) 154,1 -
6 104,80 105,0 6,71 (1H, s)
7 75,08 76,6 4,51 (1H, t, 7,2)
8 33,18 30,0 1,76 (2H, m)
9 10,81 10,6 0,94 (3H, d, 7,2)
I 105,53 105,6 4,85 (1H, d, 7,8)
2 75,26 75,8 3,50 (1H, dd, 9,0, 7,8)
3 78,47 778 3,43 (1H, dd, 9,0, 9,0)
4 71,76 71,4 3,44 (1H, dd, 9,0, 9,0)
5 77,18 78,3 3,22 (1H, m)
68,91 3,68 (1H, dd, 12,0, 5,0 )
6’ 62,6
3,79 (1H, dd, 12,0, 2,4)
2xOCHs 56,27 57,0 3,89 (6H, 5)

ACD30D, P125 MHz, 9500 MHz; #5¢c cua (7R)-2,6-dimethoxyphenyl-7,9-
propanediol-1-O-B-D-glucopyra noside [96].
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3.1.2.2. Hop chat PT25
* Tinh chdt va théng sé pho
- Bot v6 dinh hinh khong mau
- Cong thirc phan tir C20H28010 (M = 428)
- Do quay cuc [a]3® = +5,8° (c 0,1, MeOH); UV(MeOH) kmax 230, 250 nm;
IR(KBF): vmax 3287, 2926, 1556, 1061cm™
- Phé HR-ESI-MS cua hop chat PT25 véi su xuét hién cac pic ion m/z 446,2030
[M+NH4]*, [C20H28010NH4]* 446,2021, A=+2,0 ppm; m/z 451,1576 [M+Na]®,
[Co0H28010Na]*= 451,1575, A=+0,2 ppm.
- S6 lidu pho 'H-NMR va 3C-NMR: Xem Bang 3.2
- Cac phé HR-ESI-MS, 'H-NMR va *C-NMR, HMBC, HSQC, COSY, NOESY:
Xem hinh 3.12 - hinh 3.18.

OHOH O

oH == "HiERSY
Hinh 3.11. Cau trac héa hoc va tuong tac HMBC ciia hop chat PT25

* Bign gidi cdu tric

Hop chat PT25 thu dugc & dang chat bot, vo dinh hinh khong mau. Hop chat
PT25 ¢6 cong thic phan tir CooH2s010, M=428 duoc xac dinh thong qua phd khoi
lugng phan giai cao HR — ESI - MS, véi sy xuat hién cac pic ion m/z 446,2030
[M+NH4]*, [C20H28010NH4]" 446,2021, A=+2,0 ppm; m/z 451,1576 [M+Na],
[C20H28010Na]*= 451,1575, A=+0,2 ppm.

Pho 'H NMR xuét hién tin hiéu ciia 5 proton thom, cung véi pho 3C NMR
Xuat hién 4 pic carbon twong duong véi 6C, cho thdy sy c6 mit cia mot vong
phenyl thé mono. Mot ndi doi ngoai vong duoc xac dinh tai dn 6,71 (1H, d, J = 16,0
Hz)/ 8¢ 133,9, 81 6,38 (1H, dt, J = 16,0, 6,6 Hz)/ ¢ 126,7. N6i d6i nay c6 ciu hinh
trans do c6 hang s6 J kha 16n (16,0 Hz). Nhém oxymethylen tai dc 70,9/ dn 4,53
(dd, J = 6,6, 6,6 Hz) va 4,34 (dd, J = 6,6, 6,6 Hz) dugc khang dinh 1a ndi tryc tiép
V6i ndi ddi néu trén do cac proton clia nhém oxymethylen nay cé twong tic vai ca
hai carbon cua ndi doi, dong thoi cac proton cua ndi doi cling co tuong tic HMBC
Vvé6i carbon tai 5c 70,9. Mit khac hai proton ctia ndi ddi lai cé twong tac véi cac
carbon cua vong thom. Do d6 c6 thé khang dinh day 1a mot hop chét c6 phan cau
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tric aglycon 1a phenylpropenol. Ciing twong tu nhu hai hop chat PT26 va PT27,
hop chat PT25 ciing ¢6 hai cau tir dudng bao gom mot dudng glucose va mot
duong apiose. Phan tir dudng glucose dugc nhan biét boi tin hiéu carbon anome va
proton anome tuong ung tai 103,4 va 6n 4,38 (1H, d, J = 7,8 Hz), cung véi bo cac
tin hiéu carbon oéc 75,1, 78,1, 71,8, 77,0 (4xCH), &c 68,7 (CH2). Bon vi duong
apiose dé dang nhan biét bai tin hiéu carbon anome tai ¢ 111,0 va proton anome
tuong ung tai 84 5,06 (1H, d, J = 3,0 Hz), cling nhu tin hiéu carbon khong ndi V4i
bat ky nguyén tir H ndo tai 8¢ 80,6, dong thoi voi hai tin hiéu carbon CHz déu c¢6 ndi
V6i nguyén tir oxy tai 8¢ 75,0 va 8¢ 65,7. Pudng apiose néi véi duong glucose tai
C-6 glc dugc khang dinh nho sy xuat hién twong tac HMBC giita proton anome cia
duong apiose (84 5,06) vai C-6 glc (8¢ 68,7), mat khac duong glucose dugc khang
dinh ndi véi C-7 do c6 twong tic HMBC rd nét giita proton anome cua glucose (8+
4,38) véi C-7 (8¢ 70,9). Cau triic clia cac manh phan tir dugc kiém ching thém bang
pho H-H COSY va NOESY. Két qua phan tich cac phd néu trén duogc trinh bay trén
hinh v&. Céc lién két p-glycoside dugc khang dinh nho phan tich gia tri hang s6
tuong tac cta cac proton anome phil hop hoan toan véi cac tai liéu da cong bo[110].
Viéc xac dinh cau hinh cta hai don vi duong cua hop chat PT25 ciing dugc xac
dinh twong ty nhu hop chat PT26, d6 1a thuy phan dé thu lay cac duong mono
glucose va apiose, sau d6 do o quay cuc riéng cua chung. Két qua thu dugc ca hai
duong nay déu cho d6 quay cuc duong {[o] 0% +48,5° (c=0,1, MeOH) va +9,0° (c =
0,1, MeOH)}, so sanh véi gia tri do dugc cua cac duong chuan D-glucose ([a] %
+54°) va D-apiose ([a] 0?2 +10°) cho thiy ching déu 13 c6 cdu hinh D, tic 1a D-
apiose va D-glucose. Vi vay, hop chat PT25 duoc khang dinh 1a trans-cinnamyl
alcohol 9-O-(6'-O-p-D-apiofuranosyl)-p-D-glucopyranoside. Pay 1a mot hop chat
moi.
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Bang 3.2. S6 liéu phd NMR ciia hop chat méi PT25 va chat so sanh cis-cinnamyl
alcohol 9-0O-(6’-0-a-L-arabinofuranosyl)-p-D-glucopyranoside

C 6(;# aca,b dnac
1 137,9 138,3 -
2 129,9 127,6 7,45 (1H, d, 8,0)
3 129,4 129,6 7,32 (1H, t, 8,0)
4 128,3 128,7 7,25 (1H, t, 8,0)
5 129,4 129,6 7,32 (1H, t, 8,0)
6 129,9 127,6 7.45 (1H, d, 8,0)
7 132,8 133,9 6,71 (1H, br d, 6,0)
8 129,4 126,7 6,38 (LH, dt, 16,0, 7,0)
. 67,4 209 4,53 (1H, ddd, 12,6, 7,0, 1,2 )
4,34 (1H, ddd, 12,6, 7,0, 1,2)
1’ 103,9 103,4 4,38 (1H,d, 7,8)
2 75,1 75,1 3,25 (1H, dd, 9,0, 7,8)
3’ 78,0 78,1 3,37 (1H, dd, dd, 9,0, 9,0)
4 71,9 71,8 3,30 (1H, dd, dd, 9,0, 9,0)
5 76,7 77,0 3,43 (1H, m)
6 68,0 637 3,64 (1H, dd, 12,0, 5,0)
4,02 (1H, dd, 12,0, 1,2)
1" 109,9 111,0 5,06 (1H, d, 3,0)
2" 83,1 78,1 3,94 (1H, d, 3,0)
3" 78,9 80,6 -
4" 85,9 4,00 (1H, d, 9,6)
75,0
3,79 (1H, d, 9,6)
5" 63,1 65,6 3,60 (2H, 5)

ACD30D, 125 MHz, 9500 MHz; #8¢ cua cis-cinnamyl alcohol 9-O-(6-O-a-L-
arabinofuranosyl)-B-D-glucopyranoside[110].
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Hinh 3.18. Pho NOESY cua hop chat PT25

3.1.2.3. Hop chadt PT26
* Tinh chdt va thong sé pho:
- Bot v6 dinh hinh khong mau
- Cong thirc phan tir C22H34013 (M = 506)
- P quay cuc [a]3® = +5,5° (¢ 0,1, MeOH); Amax UV(MeOH) 230, 250 nm;
IR(KBI): vmax 3428, 2935, 1650, 1162, 1079 cm™
- Ph6 HR-ESI-MS ciia hop chat PT26 véi xuat hién pic ion m/z 507,2076 [M+H]*(
tinh toan 1y thuyét CzoHssO13 507,2072, A= +0,8 ppm), pic ion m/z 529,1900
[M+Na]* ( tinh toan 1y thuyét CpH3sO13Na = 529,1892, A=+1,5 ppm) va pic ion
m/z 524,2345 [M+NH.]* (tinh toan 1y thuyét CaoHzsO13N= 524,2338, A=+1,34
ppm).
- S6 liéu phd 'H-NMR va 3C-NMR: Xem Bang 3.3
- Cac phd HR-ESI-MS, H-NMR va 3C-NMR, HMBC, HSQC, COSY, NOESY:
Xem hinh 3.20 - hinh 3.26.
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HsCO et OH H3C\O, $§ < ™~0OH
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OHOH O
Hinh 3.19. Céu tric héa hoc va twong tac HMBC cua hop chat PT26
* Bign gidi Cdu triic

Hop chat PT26 c¢o cong thirc phan tir 14 Ca2Hz4013 duoc xac dinh dua vao
phd khéi phan giai cao HR-ESI-MS xuat hién pic ion m/z 507,2076 [M+H]*( tinh
toan 1y thuyét Ca2HzsO13 507,2072, A= +0,8 ppm), pic ion m/z 529,1900 [M+Na]* (
tinh toan ly thuyét C22H34013Na = 529,1892, A=+1,5 ppm) va pic ion m/z 524,2345
[M+NH4]* ( tinh toan 1y thuyét C22H3s013N= 524,2338, A=+1,34 ppm).

Phé NMR cua hop chat PT26 cho thay sy c6 mit caa mot vong thom thé
1,3,4,5 ddi xting [8n 6.56 (2H, s)/ 8¢ 107,4x2, 8¢ 154,2 x2 (C), 8¢ 134,4, 140,5], hai
nhom methoxy [on 3,85 (6H, S)/ 6c 57,0 X2], mdt nhanh propanol -CH>-CH2-CHo-
OH véi cac cap gia tri (d¢c /6H) tuong tng la 33,4/2,66 (2H, dd, J = 7,2, 7,2 Hz),
35,3/1,86 (2H, m), 62,2/3,59 (2H, t, J = 6,6 Hz). Ngoai ra, hai phan tir duong bao
gom mot duong glucose [8¢ 105,6, 75,6, 77,8, 71,7, 77,4 (5xCH), 68,4 (CH2) va
mot duong apiofuranose [6c 110,8, 78,0 (2xCH), 80,5 (C), 74,9, 65,7 (2xCH2)]
cling duge xac dinh [111]. Cac proton anome ciia hai phan tir dwong nay xuat hién
tai on 4,75 (d, J = 7,8 Hz) va 61 4,96 (d, J = 2,4 Hz) cung véi tin hiéu C-6 glc (o¢c
68.4) da dich chuyén kha manh vé phia truong thap hon goi ¥ lién két gitra duong
apiose vaoi dudng glucose théng qua lién két ete api(1—6)glc tai thanh nhanh dudng
B-D-apiofuranosyl-(1—6)-B-D-glucopyranoside. Lién két api(1—6)glc con duoc
ching minh rd rang hon bang twong tic HMBC giita H-1 api (84 4,96) voi C-6 glc
(6c 68,4) va gitra H-6 glc (on 3,62/3,92) véi C-1 api (6¢ 110,8). Mat khac, twong tac
HMBC giita H-1 glc (8n 4,75) véi C-4 cta vong thom (8¢ 143,4) khang dinh rang
nhanh duong da dugc néi voi C-4 ctia vong thom. Trong khi hai nhém methoxy
phéi gin vao C-3/C-5 dé tao ra vong thom ddi xting da duoc chimg minh thém bang
tuong tac gilta cac proton methoxy (1 3,85) véi C-3/C-5 (6¢c 154,2). Céc tuong tac
HMBC gitra H-9 (6n 3,59) vai C-7 (8¢ 33,4)/C-8 (dc 35,3), gitta H-8 (1,86) vaéi C-1
(8¢ 140,5)/C-7 (b¢c 33.4), va gitra H-7 (on 2,66) véi C-1 (140,5)/C-3,C-5 (oc 107,4)
hoan toan khang dinh cau trac nhanh propanol -CHp-CH2-CH2-OH ciing nhu vi tri
C-1 cta vong thom ma nhanh nay ndi vao. Cac duong glucose va apiose déu dugc
xéc dinh 1a D-glucose va D-apiose nhd két qua thuy phan hop chat PT26 trong méi

truong acid, sau d6 phan 1ap cadc duong don glucose va apiose sau d6 do do quay
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cuc cua cac duong don nay va nhan dugc céac gia tri d¢ quay Cuc riéng tuong ing la
[a] 0?2 +48° va +9,5°, so sanh véi gia tri do duoc cia cac duong chuan D-glucose va
D-apiose twong ung 1a +54° va +10°. Két qua so sanh néu trén khang dinh cac
duong thu dugc cua hop chat PT26 déu c¢6 cau hinh D. Vi vay, hop chit nay duoc
khing dinh cédu trac 1a 4-(3-hydroxypropyl)-2,6-dimethoxyphenol  B-D-
apiofuranosyl-(1—6)-p-D-glucopyranoside, ddy 1a mot hop chat méi.
Bang 3.3. S6 liéu phd NMR cua hop chit méi PT26 va chat so sanh [4-(3-
hydroxypropyl)-2-methoxyphenol B-D-apiofuranosyl(1—=6)-p-D-
glucopyranoside

C 5(:# 6Ca,b SpcC
1 146,2 134,4 -
2 150,8 154,2 -
3 114,2 107,4 6,56 (1H, s)
4 138.7 140,5 -
5 122,2 107,4 6,56 (1H, s)
6 118,5 154,2 -
1 32,8 33,4 2,66 (2H,t, 7,2)
2! 35,6 35,3 1,86 (2H, m)
3 62,3 62,2 3,59 (2H,1,6,6)
1" 103,3 105,6 4,75 (1H, d, 7,8)
2" 75,06 75,6 3,49 (1H, dd, 9,0, 7,8)
3" 77,9 77,8 3,42 (1H, dd, dd, 9,0, 9,0)
4" 71,8 71,7 3,34 (1H, dd, dd, 9,0, 9,0)
5" 77,2 77,4 3,35 (1H, m)
o 68,8 65.4 3,62 (1H, dd, 12,0, 5,0)
3,92 (1H, dd, 12,0, 1,2)
| 1111 110,8 4,96 (1H, d, 2,4)
2" 78,2 78,0 3,82 (1H,d, 2,4)
3" 80,6 80,5 -
" 75,12 749 3,84 (1H, d, 9,6)
3,71 (1H, d, 9,6)
5" 65,7 65,7 3,54 (2H, s)
2XOCHs 56,8 57,0 3,85(3H, s)

ACD30D, 125 MHz, 9500 MHz; §c* [4-(3-hydroxypropyl)-2-methoxyphenol B-D-
apiofuranosyl(1—6)-B-D-glucopyranoside[111].
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Hinh 3.26. Pho NOESY cuia hop chat PT26
3.2. Panh gia hoat tinh sinh hoc ciia cac hop chit phan 1ap dwoc
3.2.1. Hoat tinh khdng viém ciia cdc chit da phén Iap thong qua irc ché qud
trinh sin sinh NO trén té bao RAW 264,7 dwoc kich thich boi LPS
Sau khi da phan 1ap duoc 28 hop chat tir qua va ré cua loai dtra dai Pandanus
tonkinensis tién hanh thir hoat tinh khang viém cua 28 hop chat thong qua thir
nghiém wc ché san sinh NO két qua trinh bay trong bang 3.4.
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Bang 3.4. Hoat tinh ¢ ché san sinh NO cua cac chat phan 1ap tir dra dai Pandanus
tonkinensis

Chit ICs0 (uM) Chit ICs0 (M) Chéat ICs0 (uM)
PT1 17,4194 | PT11| 285+1,76 | PT21 >100
PT2 126 £7,65 | PT12 >100 PT22 | 32,2+3,47
PT3 393+330 | PT13| 444+624 | PT23 | 1,93+0,23
PT4 525+039 | PT14 >100 PT24 | 54,0+2,03
PT5 230135 | PT15| 1,78+0,13 | PT25 | 833467
PT6 21,4+2,08 | PT16| 344+181 | PT26 | 20,1+207
PT7 708+044 | PT17 | 80,3+7,26 | PT27 | 5,84+044
PT8 483+511 | PT18 >100 PT28 >100
PT9 37,0+£4,04 | PT19 >100 L- 37.8+3,2
e NMMA T

PT10 94,0+10,3 | PT20 | 24,7 +1,08

Két qua thir nghiém trén cho thay 6 chat PT12, PT14, PT18, PT19, PT21,
PT28 c6 ICso khong xac dinh (NA) do & néng do thir mau cao nhat khong uc ché
duogc trén 50% NO sinh ra va % té bao séng nho hon 80% & mic ndng d6 nay. Mau
d6i chimg duong L-NMMA hoat dong 6n dinh trong thi nghiém véi két qua 1Cso
37,8 + 3,2 uM. 22 chat con lai PT1-PT9, PT10, PT11, PT13, PT15-PT17 ,PT20,
PT22-PT27 di thé hién hoat tinh ¢c ché san sinh NO voi gia tri ICsp tir 1,78 t6i
125,83 uM, trong d6 14 chat PT1, PT4-PT7, PT9, PT11, PT15, PT16, PT20, PT22,
PT23, PT26, PT27 cho kha ning khang viém thong qua két qua ICso tét hon so voi
d6i ching duong.
3.2.2. Hogt tinh chéng oxy héa ciia cdc chit di phan 1gp théng qua irc ché qud
trinh peroxy hod lipid mang té bao
Sau khi d3 phén 1ap duoc 28 hop chat tir qua va ré cua loai dira dai Pandanus
tonkinensis tién hanh thtr hoat tinh chdng oxy hoa ciia 28 hop chat thong qua tc ché
qua trinh peroxy hoa lipid mang té bao (thir nghiém MDA) két qua duoc trinh bay &
bang 3.5
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Bang 3.5. Hoat tinh tic ché peroxy hoéa lipid mang té bao cta cac chat phan 1ap tir
dtra dai Pandanus tonkinensis

Chit ICso (uM) Chit ICso (nM) Chat ICso (uM)
PT1 >100 PT11 >100 PT21 27,5+2,76
PT2 126 + 5,57 PT12 >100 PT22 54,2 + 3,54
PT3 >100 PT13 >100 PT23 >100
PT4 32,2 +1,42 PT14 >100 PT24 >100
PT5 20,2 + 1,71 PT15 >100 PT25 >100
PT6 84,8 + 6,69 PT16 >100 PT26 >100
PT7 26,3 + 3,57 PT17 >100 PT27 >100
PT8 23,3+ 1,67 PT18 >100 PT28 >100
PT9 >100 PT19 37,5%35,53 Trolox 31,4+2.20
PT10 >100 PT20 10,4+0,71

Trong thtr nghiém nay, chat ddi chimg duong trolox hoat dong 6n dinh cho
gia tri 1Cs01a 31,4 + 2,2 pM. Két qua cho thay trong sé 28 chat da phan lap c6 10
hop chat s6 PT2, PT4-PT7, PT8, PT19, PT20-PT22 thé hién hoat tinh trc ché qua trinh
peroxy hoa lipid mang té bao véi gia tri 1Cso tir 10,36 dén 126,39 pM. Nhu vay 10
hop chat nay c6 thé hién kha niang chong oxy hoda trong d6 5 chat PT5, PT7, PTS,
PT20, PT21 kha niang chng oxy hoa tét hon so vai ddi chimg duong trolox.
3.3. Chat danh dau (marker)
3.3.1. Lwa chon chit danh diu
Tiéu chuan dau tién dé lya chon chat danh dau 1a chat dugc tach tir duoc ligu,
¢6 ham luong trong dugc lidu da 16n dé c6 thé dinh lugng bang phuong phap phan
tich théng dung nhu sic ky 16ng hiéu niang cao. Tir qua P. tonkinensis da phan 1ap
dugc 8 chit tinh khiét, tir ré P. tonkinensis di phan lap duoc 20 chit tinh khiét,
trong d6 c6 8 chat co mirc khéi lwgng trong khoang 20,1 — 54,7 mg, 20 chit c6 khdi
luong trong khoang 2,5 — 17,1 mg. Do vay trong budc lya chon, duoc liéu duoc
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chiét bang methanol 50%. Dich chiét duoc phan tich so bd bang HPLC detector
DAD str dung budc song hap thy 210 nm. 03 chat tinh khiét ¢6 lugng tach ra & mic
cao nhat trong qua va 03 chat tinh khiét c6 luong tach ra & mac cao nhat trong ré
bao gébm: hop chat sé6 PT8, PT7, PT6 va PT20, PT15, PT11 duoc hoa tan trong
dung mdi methanol 50% va bom vao thiét bi HPLC sir dung cung diéu kién phan
tich vai dich chiét dugc ligu.

Céc diéu kién phan tich sic ky cu thé nhu sau:

+ Cot: C18 (250 x 4,6 mm; Sum), nhiét do cot: 40 °C

-+ Thé tich tiém mau: 10 pl
+ Detector: PDA dat ¢ budce séng 210 nm.
+ Chuong trinh pha dong:

Bing 3.6. Chuong trinh pha dong acid formic 0,1% / acetonitrile

Theoi gian (phat) Acid formic 0,1 % Acetonitrile
0 95 % 5%
40 50 % 50 %
60 50 % 50 %
61-65 95 % 5%
65 95 % 5%

So sanh thoi gian luyu cta cac tin hiéu phat hién trong sac ky do phan tich so
bo duogc lidu va thoi gian luu ctia 6 chat néi trén, ciing nhu phd UV cua chung. Két
qua cho thy hai tin hiéu c6 thoi gian luu gan trung véi thoi gian lwu cua hop chat
s6 PT20 va PT6. Thuc hién viéc thém chuan PT20 va PT6 vao nén dich chiét mau
duogc lieu khang dinh su c6 mit cia PT20 va PT6 trong dich chiét mau duoc lidu
nhu trong hinh 3.27.
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Hinh 3.27. Sac ky d6 phan tich so bd mau duoc liéu va miu duoc liéu thém
chuan
Trong budc xac dinh thanh phén duoc liéu, hop chat PT20 1a pinoresinol 4-
O-beta-D-glucopyranoside va PT6 la vladinol F duwogc phan 1ap tr duoc liu véi
khdi luong 1a 40,4 mg cao nhat trong phan doan nudc caa ré va 28,9 mg cao tht ba
trong phan doan dung méi cua qua; ca hai hop chat nay déu c6 hoat tinh khang viém
va chong oxy hoa theo thir nghiém sang loc. Dua vao két qua phan tich so b mau
dugc lidu va cac chat don, hai hop chat s6 PT20 va PT6 duogc dinh hudng lya chon
14 2 chat danh dau cho duoc liéu Pandanus tonkinensis.
3.3.2. Chiét xudt, tinh ché chdt ddnh dau tir dwec ligu
* Chiét cao tir dwoc lidu
Buéc 1: Lay 10 kg duoc lidu kho duoc nghién thanh bot min, chiét siéu am
3 lan véi methanol, ti 18 (1kg duoc liéu/5 lit MeOH), mdi lan siéu am 30 phit, nghi
30 phat, 1ap lai hai 1an. Gop dich chiét, co quay thu hdi dung méi, 1dy cao chiét
(PTM-150 g).
Buéc 2: Cao PTM duoc siéu 4m nhiéu lan voi dung méi ethyl acetate, loai can
khong tan trong ethyl acetate. Loc dich ethyl acetate qua bong, c6 quay chan khong
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thu hoi ethyl acetate, 1dy cao chiét (PTE-64 g). Cao chiét ethyl acetate s& duoc tiép
tuc dé tinh ché 1y chat danh dau.
* Lyra chon phdn doan cao dé chiét xudt va tinh ché chdt danh dau 7

Cao PTE dugc phan tan wot véi hat silicagel G60 véi ti ¢ 1 : 3, 1am kho d¢
cao PTE phan tan toan bo trén bé mit hat silicagel. Pua 1én cot sac ky thuy tinh.
Lan luot ria véi hon hop dichloromethane va methanol ti 1€ 20:1, 10:1, 5:1, 3:1.
Thé tich mdi 1an rra gap 5 1an thé tich hat nhoi dé thu duoc 4 phan doan thd PT2A
(31,3 g), PT2B (10,3 g), PT2C (8,4 g) va PT2D (5,1 g). Cac phan doan PT2A ,
PT2B, PT2C, PT2D dugc kiém tra bang HPLC véi cac diéu kién nhu sau:

+ Cot: C18 (250 x 4,6 mm; Sum), nhiét do cot: 40°C

+ Chuong trinh pha dong:

Bdng 3.7. Chuong trinh pha dong acid formic 0,1% / acetonitrile

Thai gian (phut) Acid formic 0,1 % Acetonitrile
0 95 % 5%
40 50 % 50 %
60 50 % 50 %
61-65 95 % 5%
65 95 % 5%

+ Thé tich tiém mau: 10 pl
+ Detector: PDA dat ¢ budce song 210 nm

Két qua phan tich cac phan doan nhu sau:
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Hinh 3.28. Sic ky d0 cac phan doan PT2A-D

So sanh sac ki do phan tich phan doan PT2B va PT2D vdi sic ki d6 phan tich
hai don chat PT20 va PT6 nhan thay, chat PT20 c6 thoi gian luu tring véi pic 16n
nhét ciia phan doan PT2B & khoang 20,5 phut; chat PT6 ¢ thoi gian luu tring voi
pic 16n nhat ciia phan doan PT2D ¢ khoang 25,5 phut. So sanh phé UV/(200 — 400
nm) caa chat PT20 va chat cho tin hiéu tai 20,5 phut trong sic ky d6 phan doan
PT2B thay twong dong nhau. So sanh phd UV-VIS ctua PT6 va chat cho tin hiéu tai
25,5 phiit trong sac ky do phan doan PT2D thay twong dong.

Phéan doan PT2A rat nhiéu tap chat, khong wu tién tinh ché. Phan doan PT2C
¢6 pic tring v6i PT20 nhung tap chét ciing nhiéu va luong phan doan nay khong
I6n. Do d6, phan doan PT2B va PT2D duoc lya chon dé tinh ché cac chat danh dau
bang sac ky cot va sic ky long diéu ché.
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Hinh 3.29. So sanh phd UV cua phan doan PT2B va chit PT20, phan doan PT2D
va chat PT6

3.3.3. Tinh ché chdt ddnh diu
*Tinh ché phdn doan 2B
Phan doan PT2B sau khi dugc nhdi 1én cot silicagel, rira giai bang hé pha
dong dichloromethane — methanol ti 1€ 12 : 1, thu dugc phan doan PT2B1 (1,21 g).
Kiém tra do tinh khiét ctia phan doan véi chuong trinh khao sat nhu muc 3.3.2.

-\.:lﬂ 1
8003 210 Fleddee Fogn PT2HR1

e P oo
5.0 rs 0.0 12 150 175 200 225 5.0 2rs8 min

Hinh 3.30. Sac ky d6 HPLC cta phan doan PT2B1
Phan doan PT2B1 ta thiy van con tap chit xung quanh pic chinh . Do dé tiép tuc
hoa tan PT2B1 véi methanol dén khi tan hét, loc qua mang 0,45 pm va tiép tuc tinh
ché phan doan nay trén may sac ky long diéu ché. Chuong trinh sic ky nhu sau:
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+ Cot: C18 (250 x 22 mm; 5um), nhiét d6 cot 40°C

+ Pha dong: nudc — methanol ty 1€ 75 : 25

+ Thé tich tiém mau: 200 ul

+ Detector: PDA dat ¢ budce song 210 nm

Gom dich dugc hung tir méay sic ky 16ng diéu ché tai thoi gian 20,5 — 21,5
phut, sau d6 c¢6 quay chan khong loai dung moi. Tiép dén sy cao trong ta siy chan
khong ¢ 50°C trong 1 ngdy c6 P20s thu duoc chat tinh khiét PT2B1A dy Kién 1a hop
chat PT20 - pinorecinol 4’-O-B-D-glucopyranoside véi khdi lugng 254 mg.

*Tinh ché phdn doan 2D

Phan doan PT2D duoc nhoi 1én cot silicagel, rira giai bang hé pha dong
dichloromethane — methanol ti 1¢ 8 : 1. Sau tinh ché, thu duoc phan doan PT2D1
(0,87 g). Kiém tra do tinh khiét cua phan doan véi chuong trinh khao sat nhu muc
3.3.2.

Diatafibe Masmmea FTZ0 lod
MLl

s 210 m FPhin dogn PT2D1 I

Phan doan PT2D1 sau khi chay cot pha thuan vin con tap chat xung quanh
pic chinh. Hoa tan PT2D1 vé&i methanol dén khi tan hét, loc qua mang 0,45 pm va
tiép tuc tinh ché phan doan nay trén may sac ky 1ong diéu ché.

Chuong trinh sic ky nhu sau:

+ Cot: C18 (250 x 22 mm; Sum), nhiét d6 cot 40°C

+ Pha dong: nuéc — methanol ty I¢ 70 : 30

+ Thé tich tiém mau: 300 ul

Gom dich dugc huang tir may sac ky 1ong diéu ché tai thoi gian 25,0 — 26,0
phut, sau d6 ¢ quay chan khong loai dung moéi. Tiép dén sy cao trong ti siy chan
khong ¢ 50°C trong 1 ngiy c6 P,0s thu dugc chét tinh khiét PT2D1A dy kién 1a
hop chat PT6 — vladinol F véi khéi lugng 125 mg.

3.3.4. Tom tdit qui trinh chiét xudt va tinh ché hai chit dinh diu

Qui trinh chiét xuat va tinh ché hai chat danh ddu dugc tom tit nhu so dd

sau:
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{ Bét Dira dai (PT) ]

(Pandanus tokinesis)

MeOH

wia o 1 _ Loai dung moi
Siéu am x 3 lan x 60 phut

—_—

[ Cao chiét MeOH(PTM) ]

EtOAC siéu am | Lo dung mo1

[ Cao chiét EtOAC (PTE) ]

Cot Silica Gel
Dicloromethan- MeOH (12:1)

20:1 l 10:1 [ 5. |31
{ PT2A ] ( PT2B ] [ PT2C ] [ PT2D ]
Cot Silica Gel Cot Silica Gel
Jagomethan- MeOH (12:1) dicloromethan- MeOH (8:1)

PT2B1

e S(250x 22 mm. Spm) CI8(250x 22 mm, Spm)

Hi L(l H,0- MeOH(75:25) HPLC H.0- MeOH(70:30)
Chit danh diu PT2B1A Chit dinh diu PT2D1A

( du kién PT20) (dy kién PT6)

Hinh 3.32. So d6 chiét xuat va tinh ché chat danh dau

3.3.5. Xdc nhdn lai céu triic va dp tinh khiét ciia chit dinh déiu
3.3.5.1. Xdc nhdn lgi cau tric 2 chdt danh dau
Hop chat PT2B1A (PT20)
* Tinh chdt va thong sé pho:
- Bot vo dinh hinh, mau vang trang
- Cong thtre phan tir C26H32011 (M = 520)
- Ph6 HR-ESI-MS xuat hién pic ion m/z [M+Na]* 583,1823, tinh toan Iy thuyét cho
- Cong thirc [C26H32011Na]*= 543,18368 A = - 2,6 ppm
- Bo quay cuc [a]2® +21,3° (c = 0,01, MeOH)
- Ph6 UV (MeOH) Amaxnm: 201, 227, 279
- Phd IR (KBr) vmaxcmt: 3393, 2936, 2855, 1602, 1514, 1391, 1277
- S6 lidu phd 'H va 8C-NMR: Xem Bang 3.8
- Cac phdé HR-ESI-MS, H -NMR, 3C-NMR, HSQC, HMBC, UV, IR: Xem hinh
3.34 — hinh 3.40
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Hinh 3.33. Cau truc héa hoc va twong tac HMBC cua hop chat PT2B1A
*Bién giai xac dinh cau tric:

Hop chat PT2B1A thu duoc dudi dang chat bot vo dinh hinh, phé HR-ESI-
MS xuat hién pic ion m/z [M+Na]* 543,1823, tinh toan 1y thuyét cho cong thic
[C26H32011Na] ¥ =543,1837, A= - 2,58 ppm, cong thirc phan tir dugc Xxac dinh la
Ca6H32011, M = 520 g/mol. Pho *H-NMR cua hop chit nay xuat hién cac tin hiéu
dic trung ctia hai vong thom thé 3,4 véi hé twong tac proton ABX tai 8H 7,03 (1H,
d, J =18 Hz), 7,16 (1H, d, J = 8,0 Hz), 6,92 (1H, dd, J = 8,0, 1,8 Hz) va dH 6,79
(1H, d, J =8,0 Hz), 6,81 (1H, dd, J = 8,0, 1,8 Hz), 4,71 (1H, d, J = 4,8 Hz); cac tin
hiéu néu trén c6 xuat hién cac tuong tac HMBC tuwong wéng Véi cac tin hidu cacbon
lan luot tai 8C 111,7, 118,0, 1198, 111,0, 116,1, 120,0. Cac tin hiéu gén nhu cap
doi tai 6C 87,7/6H 4,74 (CH, d, J = 4,8 Hz)/ 6C 87,4/ 6H 4,71 (CH, d, J = 4,8 Hz);
dC 55,5 x 2/6H —3,12 (2 x CH, m); &C 72,7 va 72,8 (2 x CH)/oH 4.,5-4,30 (2H) va
3,86-3,90 (2H) hoan toan twong tng voi phan ciu tric tetrahydro-1H,3H-furo[3,4-
cJfuran, mét dang cu trac phd bién cua cac hop chat lignan twong ty nhu hop chat
pinoresinol. Ngoai ra trén phd NMR con xuat hién tin hiéu cta hai nhém methoxy
tai 6C 56,5 va 56,9 va tin hi¢u carbon anome cua mot phan tir duwong glucose tai 6C
102,9. Xem xét k¥ cac tin hiéu caa hai vong thom cho thiy ching c6 su khac biét
nho. Piéu nay cho thiy hai vong thom nay khong twong duwong nhau vé ciu tric
trong phan tir. Tir két qua pho khéi lwong phén giai cao thu dugc cho thiy hop chat
PT2B1A chi c6 mdt phan tir duong.

Bang viéc phan tich cac twong tic trén phé HMBC cho thdy hai nhom
methoxy di dugc ndi vao C-3 va C-3’, trong khi d6 mot nhom OH nbi vao C-4 va
nhom duong glucose dugc ndi vao C-4’. Chinh vi hai vi tri C-4 va C-4’ ¢6 hai nhém
thé khac nhau nay da lam cho phan tir khong c6 tinh d6i xiing nira va céac tin hiéu
khong bi chap d6i ma tach ra theo ting cap tin hiéu kha gan nhau.

Céc dir kién phd NMR cuaa hop chat PT2B1A ciing nhu gia tri d6 quay cuc
riéng clia né dugc so sanh véi hop chat pinoresinol 4’-0-B-D-glycoside cho thay su
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phtt hop hoan toan [105]. Gid tri hang sé twong tac J cta proton anome cua phan tir
duong glucose kha cao (J = 7,8 Hz) chung to lién két B-glycoside. Tir nhitng phan
tich néu trén, hop chat PT2B1A dugc khiang dinh 1a pinoresinol 4’-O-p-D-
glycoside.
Bang 3.8. S6 liéu phd NMR cua hop chat PT2B1A va chat so sanh pinorecinol
4’-0-B-D-glucopyranoside

C 3¢ 8P a¢§y (mult.. J = Hz)

1 137,6 137,5 -

2 111,8 111,7 7,03 (1H, d, 1,8)

3 147,4 147,3 -

4 151,1 150,9 -

5 118,2 118,0 7,16 (1H, d, 8,0)

6 119,9 119,8 6,92 (1H, dd, 8,0, 1,8)

7 87,2 87,7 4,74 (1H, d, 4,8)

8 55,6 55,5 3,15 (1H, m)

4,30 (1H, m)

9 72.8 728 3,90 (1H. m)

1’ 133,9 133,8 -

2 111,2 111,0 6,93 (1H, d, 1,8)

3 147,6 147,6 -

4' 149,3 149,1 -

5 116,2 116,1 6,79 (LH, d, 8,0)

6 120,2 120,0 6,81 (1H, dd, 8,0, 1.8)

7' 87,6 87,4 4,71 (1H, d, 4,8)

8’ 55,6 55,5 3,12 (1H, m)

9 72,8 727 4,25 (1H, m)/3,86 (1H, m)
3'-OCH3 56,9 56,9 3,87 (3H, s)
3"-OCHj 56,6 56,5 3,86 (3H, s)

Glc

& 102,9 102,8 4,90 (1H, d, 7.8)

2 75,1 74.9 3,51 (1H, dd, 9,0,7,8)

3" 78,0 77,8 3,42 (1H, dd, 9,0,9,0)

4'" 71,4 71,3 3,41 (1H, dd, 9,0, 9,0)

57 78,3 78,1 3,49 (1H, m)

3,71 (1H, dd, 12,0, 5,5)

6 62,6 62,5 3,87 (1H, dd, 12,0, 2,0)

aACD30D, D125 MHz, 9500 MHz; *3¢ cta pinoresinol 4°-O-B-D-glycoside [105]
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Hinh 3.35. Pho '"H NMR ciia hop chat PT2B1A
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Hinh 3.40. Phé IR cta hop chat PT2B1A
Hop chat PT2D1A (PT6)

* Tinh chdt va théng sé pho:
- Chat dau mau vang
- Cong thure phan tir C20H2406 (M = 360)
- Phé HR-ESI-MS xuat hién pic ion m/z [M+Na]* 383,1457 tinh toan 1y thuyét cho
cong thirc [C20H22406Na] ™= 383,1465, 4 = -2,1 ppm
- Do quay cuc [a]2® -6,1° (c = 0,99, MeOH)
- S6 lidu pho 'H va 8C-NMR: Xem bang 3.9
- Phd UV (MeOH) Amaxnm 282, 231, 203
-Phd IR (KBr) vmaxcm™: 3413, 2937, 1606, 1518, 1499, 1277, 1212, 1141
- Céc phd HR-ESI-MS, H -NMR, 13C-NMR, HSQC, HMBC, UV, IR: Xem hinh
3.42 — hinh 3.48

Hinh 3.41. Céu tric hoa hoc va twong tac HMBC cua hop chat PT2D1A
*Bién giai xdc dinh cau triic:

Hop chat PT2D1A phan lap duoc & dang chat vo dinh hinh, mau vang. Pho
HR-ESI-MS xuét hién pic ion m/z [M+Na]* 383,1457, tinh toan 1y thuyét cho cong
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thirc [C20H2406Na] * = 383,1465, A=-2,09 ppm, cong thirc phan tr dugc xac dinh la
C20H2406, M = 360 g/mol.

Ph6 'H-NMR cua hop chit 6 xuit hién cac tin hiéu cua hai vong benzen tai
oH 6,74 (1H, s, H-2"), 6,74 (1H, s, H-6"), va 6H 6,97 (1H, d, J = 8,0 Hz, H-2), 6,78
(1H, d, J = 8,0 Hz, H-5), 6,84 (1H, dd, J = 8,0 Hz, 2,0 Hz, H-6). Tin hiéu cua proton
ctia hai nhém methine xuét hién tai 8H 5,51 (d, J =6,5Hz, H-7), 3,49 (1H, dd, J =
9,0 Hz, 6,5 Hz, H-8), trong d6, su dich chuyén manh vé phia trudng thap hon cua
tin hi¢u tai 6H 5,51 dugc ly gidi 1a do nhém methine nay phai dugc gén vO1 mot
nguyén tir oxy. Bon tin hiéu nhém CH> xuat hién tai 8H 2,64 (t, J =7,5 Hz, H-7") va
o6H1,84 (m, H-8"), 6H 3,59 (t, J=7,5 Hz, H- 9") 6H 3,75 va 3,85 va cung vdi hai
nhém methoxy ciling dugc nhan ra boi tin hi¢u tai oH 3,82 (3H, s) va 3,86 (3H, s).

Tir phd BBC-NMR va HSQC chi ra rang 6 c6 20 tin hiéu dic trung cho 20
nguyén tir cacbon twong ty nhu 1 ngoai trir viéc thay thé nhom aldehyde bang 3-
hydroxypropyl tai C-1. Vi tri cia nhom 3- hydroxypropyl tai C-1’ cling dugc xac
nhan béi phd HMBC cho thiy twong quan giita H-7° (8H 2,64) v6i C-2° (8C
114,1/C-6' (6C 117,9).

Ngoai ra, hai carbon CHz ¢6 ndi voi nguyén tir oxy duoc nhan biét tai 8C
65,0 va 62,2, mot tin hiéu carbon methine ndi véi oxy tai 8C 89,0, mdt carbon CH
khac tai 6C 55,4, hai carbon CH> tai 6C 32,9, 35,8 cung vdi hai nhom methoxy tai
8C 56,4 va 56,8. Nhitng két qua phdé NMR thu duoc néu trén cho thiy hop chét 6
thudc vao 16p chat neolignan cé hai nhém methoxy gan vao hai vong thom. So sanh
tryc tiép cac dir liéu phd NMR cua PT2D1A va vladinol F [93] cho thiy sy tring
khép. Tir nhitng phan tich va két qua néu trén, hop chat PT2D1A duoc xac dinh 1a
vladinol F.
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Bang 3.9. S6 1iéu phd NMR ctia hop chat PT2D1A va chét so sanh vladinol F

C dc” 8P 1P (mult., J = Hz)

1 134,8 134,8

2 110,5 110,0 6,97 (d, 2,0)

3 149,1 149,1 -

4 147,5 147,5 -

5 116,1 116,1 6,78(d, 8,0)

6 119,7 119,7 6,84 (d, 8,0 2,0)

7 89,0 89,0 5,51 (5,51)

8 55,4 55,4 3,49 (dd, 9, 6,5)

9 65,0 65,0 3,75 va 3,85

' 136,9 136,9 -

2’ 115,8 1141 6,74 ()

3’ 1455 145,2 -

4' 1475 147,5 -

5’ 129,9 129,9 -

6 117,9 117,9 6,74 (S)

7 32,9 32,9 2,64 (t,7,5)

8’ 35,8 35,8 1,84 (m)

9 62,2 62,2 3,59 (t, 7,5)
3-OMe 56,4 56,4 3,82 (s)
3’-OMe 56,8 56,8 3,86 (s)

a) CD3OD P 125 MHz © 500 MHz; # & ctia vladinol F (CDsOD) [93]
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Hinh 3.48. Phd IR cua hop chat PT2D1A

Sau khi da chiét xuét, tinh ché 2 chat PT2B1A va PT2D1A do , mot s dir
liéu dic trung cho cdu trac cta ching bao gdm: phd khdi, phd cong hudng tir hat
nhan, phé UV- Vis, phd hong ngoai;, so sanh véi tai liéu tham khao [105,93] da xéac
nhan lai cdu trac PT2B1A hay PT20 la pinorecinol 4’-O-B-D-glucopyranoside va
PT2D1A 1a vladinol E(PT6).

3.3.5.2. Xdc dinh d¢ tinh khiét cua 2 chdt danh ddu

Do tinh khiét cua 2 chat da tach chiét dugc xac dinh qua phan tich HPLC
trén co so dién tich tin hiéu chat phan tich so véi téng dién tich céac tin hiéu cho két
qua tuong tng 1a 98,0% d6i véi pinorecinol 4’-O-B-D-glucopyranoside va 98,7%
d6i véi vladinol F.

Phan tich PT20 sir dung sac Ky long, phat hién chat & budc song 230 nm, thé
tich bom mau 10 pl, tong thoi gian phan tich mot mau 1a 35 phat. Sac ki db cho pic
chinh PT20 & khoang 14,7 phut va hai pic phu Tap, Tap 3 tai thoi gian luu khoang
15,4 va 17,6 phat. Két qua tinh % dién tich tin hiéu chinh (bom 6 mau) so vai tong
dién tich ba tin hiéu xuét hién trén sic ki dd duoc trinh bay trong bang 3.10. D6 tinh
khiét cua chat danh dau PT20 duoc xac dinh 1 98,0 £ 0,1 %.
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Bdng 3.10. Két qua x4c dinh do tinh khiét ciia hop chat PT20 - pinorecinol 4’-O-
B-D-glucopyranoside

Mau Dién tich pic Dién tich Tap Dién tich Tap 3 | % Dién tich
bom PT20 (uV*sec) (nuV*sec) (nV*sec) PT20
1 4843191 37372 64957 97,93
2 4836603 44143 64957 97,89
3 4843191 37372 57157 97,93
4 4865724 43346 44360 98,04
5 4908907 42333 60910 98,26
6 4846672 39520 52886 97,97
TBxSD 98,0+£0,1
%
mg %
6 =
¢ 3

Hinh 3.49. Sic ky db phan tich d6 tinh khiét ctia PT20 mau bom lan 1
Phén tich PT6 st dung sac ky long, phat hién chat & budc song 220 nm, thé
tich bom mau 10 pl, tong thoi gian phan tich mot mau 1a 30 phut. Sac ki d6 cho
mot pic chinh PT6 & khoang 21,3 phut va hai pic phu Tap 1, Tap 3 tai thoi gian luu
khoang 14,4 va 23,2 phat. Két qua tinh % dién tich tin hiéu chinh (bom 6 mAu) so
V6i tong dién tich ba tin hiéu xuat hién trén sic ky d6 dugc trinh bay trong bang
3.11. D tinh khiét cua chat danh dau PT6 duoc xac dinh 12 98,7 + 0,6 %.
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Bang 3.11. Két qua xac dinh d6 tinh khiét caa hop chat PT6 — vladinol F

Mau | Dién tich pic PT6 | Dién tich Tap 1 | Dién tich Tap3 | % dién tich
bom (uV*sec) (uV*sec) (uV*sec) PT6
1 53911341 21254 494647 99,07
2 54801468 18924 1149754 97,85
3 53770456 20229 503153 99,29
4 55854596 22648 1182424 97,95
5 54000122 21570 483194 99,06
6 54991158 20732 365422 99,06
TB £ SD 98,7+0,6
s f 3
& 8

Hinh 3.50. Sac ky d phan tich d6 tinh khiét cia PT6 mau bom lan 1

Qua thuc nghiém da xay dung dugc qui trinh chiét xuat hai chat chinh tir
duoc lieu d&ra dai Pandanus tonkinensis, chat pinorecinol 4°-0-B-D-
glucopyranoside (PT20) c¢6 khéi lugng 254 mg va chét vladinol F(PT6) cé khoi
lugng 125 mg véi do tinh khiét 16n hon 98%. Hai chat nay c6 hoat tinh khang viém,
chéng oxy hoa s& dugc lra chon 1am chét danh diu caa duoc liéu nghién ctu.

3.4. Xay dung va thim dinh quy trinh dinh lwong hop chat pinorecinol 4’-O-p-
D-glucopyranoside va chit vladinol F trong loai dira dai Pandanus tonkinensis
3.4.1. Khdo sdt quy trinh xa ly mdu triwde khi phén tich dinh lwong chit dinh
diu

3.4.1.1. Khdo sdt dung méi chiét mau

Hai loai dung moi chiét mau dugc s dung dé khao sat 1a dung moi methanol
50% va ethanol 50%.

Chiét chat phan tich ra khoi duoc liéu Pandanus tonkinensis véi ty 1& 10,09

dugc liéu /100 ml dung méi, véi mdi loai dung méi thuc hién chiét 3 lan co hd tro
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siéu am mdi 1an 30 phut, gop dich chiét, c6 quay va hoa tan lai cin trong 5 ml dung
moi thu dich chiét cudi 1an 1. Lap lai qué trinh chiét néi trén thu dich chiét cudi lan
2. Phan tich cac dich chiét cudi lan 1, 1an 2 cua ting dung mdi bang HPLC, so sanh
cac két qua dé lua chon dung moi, s6 1an chiét dé co kha nang tach chiét cac chat
phan tich hi¢u quéa nhat.

+ Khdo sdt dung méi chiét ethanol 50%

Sau khi str dung dung méi ethanol 50 % dé chiét 10,0 gam dira dai Pandanus
tonkinensis hiéu suat 2 chat PT20 va PT6 thu duoc qua 2 lan chiét duoc trinh bay
trong bang 3.12. So sanh luong PT20 va PT6 chiét dugc trong dich chiét cudi lan 1
va 1an 2 bang ethanol 50% thay dién tich chat danh dau PT20, PT6 trong dich chiét
lan 1 chiém lan luot 92,5 va 88,9 % dién tich chat danh dau PT20, PT6 co trong
duoc liéu dira dai, nhu vay khong can thém dich chiét 1an 2.

Bdang 3.12. Két qua dién tich cac chit danh du trong Dira dai Pandanus

tonkinensis chiét bang ethanol 50%

STT Dich chiét 1an 1 Dich chiét1an2 | Hiéu suét chiét 1an 1
(%)
Dién tich | Dién tich | Dién tich | Dién tich PT20 PT6
pic PT20 | pic PT6 | pic PT20 | pic PT6
(mAu.s) | (mAu.s) | (mAu.s) | (MmAuU.S)
1 781,062 | 676,150 | 63,319 82,735 92,50 89,10
2 783,450 | 678,912 | 63,990 83,523 92,45 89,05
3 782,104 | 662,330 | 62,760 83,967 92,57 88,75
B 782 672 63,4 83,4 92,5 88,9
RSD(%) 0,15 1,32 0,97 0,75 0,07 0,21

+ Khdo sdt dung méi chiét methanol 50%

Sau khi st dung dung moi methanol 50% dé chiét 10,0 gam loai dua dai
Pandanus tonkinensis hiéu suit 2 chat PT20 va PT6 thu duoc qua 2 1an chiét duoc
biéu dién trong bang 3.13. So sanh lugng PT20 va PT6 chiét duoc trong dich chiét
cubi 1an 1 va 1an 2 bang methanol 50% thi ham lwong chat danh ddu PT20, PT6
trong dich chiét 1an 1 chiém lan luot 99,67 va 99,48 % ham luong chat danh dau
PT20, PT6 co trong duoc liéu dira dai, nhu vay khong can thém dich chiét 1an 2.
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Bang 3.13. Két qua dién tich cac chat danh d4u trong dtra dai Pandanus
tonkinensis chiét bang methanol 50%

STT Dich chiét 1an 1 Dich chiét 1an 2 Hiéu suét chiét lan 1
(%)
Dién tich | Dién tich | Dién tich | Dién tich PT20 PT6
pic PT20 | pic PT6 | pic PT20 | pic PT6
(mAu.s) | (mAu.s) | (mAu.s) | (mAu.S)
1 674,069 | 616,184 43,624 64,171 93,92 90,57
2 658,801 | 620,893 44,025 65,123 93,74 90,51
3 674,363 | 635,466 44,990 66,008 93,75 90,59
B 669 624 44,2 65,1 93,8 90,6
RSD(%) 1,33 1,61 1,59 141 0,11 0,05

Pé so sanh két qua chiét cac chat danh dau bang ethanol 50% va methanol
50%,dién tich PT20 va PT6 trong dich chiét 1an 1 cua 10,0 gam dugc liéu dua dai
bang dung méi ethanol 50% va methanol 50% dugc trinh bay ¢ bang 3.14. Dién tich
chat danh dau PT20, PT6 chiét tir loai dira dai Pandanus tonkinensis bang methanol
50% cao hon so véi chiét bang ethanol 50% do d6 lya chon methanol 50% la dung
mdi chiét mau.

Bang 3.14. Két qua dién tich cac chat danh dau trong dira dai Pandanus tonkinensis
chiét bang ethanol 50% va methanol 50%

STT Chiét 1an ethanol 50% Chiét 1an methanol 50%
Dién tich pic | Di¢n tich pic | Dién tich pic Dién tich pic
PT20 (mAu.s) | PT6 (mAu.s) | PT20 (mAu.s) | PT6 (mAu.s)
1 781,062 676,150 674,069 616,184
2 783,450 678,912 658,801 620,893
3 782,104 662,330 674,363 635,466
TB 782 672 669 624
RSD(%) 0,15 1,32 1,33 1,61
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3.4.2. Quy trinh dinh lwong hop chit pinorecinol 4’-O-p-D-glucopyranoside va
chit viadinol F trong dwoc liéu dira dai Pandanus tonkinensis
< Qua khao sat so b, cac diéu kién sau duoc sir dung cho phan tich HPLC sir
dung detector mang diod (DAD):

- Cot Agilent C18 (250 mm x 4,6 mm; Sum) hodc cot twrong duong

- Detector: UV 228 nm

- Tbc do dong: 1,0 ml/phit

- Thé tich tiém: 10 pl

- Pha dong: A: Acetonitril — B: Dung dich acid acetic 0,1%

Bdng 3.15. Chuong trinh pha dong dinh lugng PT20 va PT6 trong dugc liéu dua

dai Pandanus tonkinensis

Thoi gian Pha A — acetonitril Pha B — Dung dich acid acetic
(phiit) (% tt/tt) (% tt/tt)
0 10 90
30 30 70
40 90 10
41-50 10 90

% Cac dung dich cho thuc nghiém dugc chuan bi nhu sau:

- Dung dich chudn géc pinoresinol 4 -O-beta-D-glucopyranoside (PT20): Can
chinh xac khoang 5,0 mg chuan PT20 vao binh dinh muac 5,0 ml, thém khoang 3,0
ml methanol 50% , lic siéu &m dé hoa tan roi dinh muc vira du, tron déu.

- Dung dich chudn goc vladinol F (PT6): Can chinh xac khoang 5,0 mg chuan
PT6 vao binh dinh mirc 5,0 ml, thém khoang 3,0 ml methanol 50%, lic siéu am dé
hoa tan r6i dinh mirc vira du, tron déu.

- Dung dich chudan PT20: Hut chinh x4c 1,0 ml dung dich chuan gdc PT20 vao
binh dinh muc 20,0 ml, thém methanol 50% vira da dén vach, lic déu.

- Dung dich chudan PT6: Hit chinh xac 1,0 ml dung dich chuan goc PT6 vao
binh dinh muc 20 ml, thém methanol 50% vira dt dén vach, lic déu.

- Dung dich chudn hon hop: Hat chinh xac lan luot 1,0 ml dung dich chuin
gbc PT20 va 1,0 ml dung dich chuan gdc PT6 vao binh dinh mic 20 ml, thém
methanol 50% vira dt dén vach, lic déu
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- Dung dich thur - dich chiét duoc liéu: Can chinh xac 5,0 g bot duoc licu vao
binh nén 100 ml. Thém chinh xac 50,0 ml methanol 50%, lac siéu 4m 30 phit (chiét
3 lén). Gop dich chiét thu duoc, co quay dén cén. Hoa tan cin trong 5,0 ml
methanol 50% thu duoc dung dich thir (mdi mau 1am 3 thtr)

% Dénh gia két qua:

- X4c dinh vi tri cac chét chudn: Tiém cac dung dich chuan PT20 va dung dich
chuan hdn hop dé xac dinh vi tri cac pic cua PT20 va PT6

- Kiém tra d6 thich hop hé théng: Tién hanh sic ky voi dung dich chuan hon
hop (tiém 6 1an). PO 1éch chuan twong d6i cua dién tich pic PT20 va PT6 khong
duogc 16n hon 2%

- Tién hanh sic ky v6i dung dich thir dé tinh ham luong PT20, PT6 c6 trong
mdi mau duoc liéu.

Ham luong PT20, PT6 trong dugc li€u dugc tinh theo cong thire 3.1 sau:

mg
CpT20,PT6 trong dich tiém (m)x 5 (ml)

C ieu (MQ/Q)=
PT20, PT6 trong duoc liéu ( g g) Mawoe lien (9) x (1-d6 &m duoc liéw)

3.4.3. Thim dinh quy trinh dinh lwong hop chit pinorecinol 4°-O-§-D-
glucopyranoside va chit vladinol F trong dira dgi Pandanus tonkinensis

Theo cac quy dinh cia USFDA, AOAC, USP va ICH d6i véi phuong phap
dinh luong hop chét pinorecinol 4’-O-p-D-glucopyranoside va chat vladinol F cac
thong s tham dinh bao gom: tinh dic hiéu, do thich hop hé thng, tinh tuyén tinh,
do dung, d6 chinh xac (do lap lai, d chinh xac trung gian), gidi han phat hién, gidi
han dinh luong.

3.4.3.1. Tinh dac hiéu

Thuc nghiém: Tién hanh phan tich sic ky cac dung dich: mau tring, dung
dich chuan hén hop va dung dich thir theo diéu kién phan tich da lua chon.

Yéu cau: Trén sic ky dd cua dung dich thir phai xuat hién cac pic co thoi
gian luu va phd UV tuong ng véi thoi gian luu va phdé UV pic cua cac chat danh
dau trén sic ky d6 caa dung dich chuan hdn hop (khac nhau khong qué 2,0%), sic
ky d6 cua miu tring khong xuat hién cac pic c¢6 thoi gian luu twong ung Véi cac
chét danh dau.

Sau khi chay sic ky dung dich chuan hdn hop, dung dich thir va dung moi
methanol (mau trang) két qua thoi gian luu (tr) ciia cac pic PT20 va PT6 thu duoc
trong bang 3.16.
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Bdng 3.16. So sanh thoi gian luu ctia cac pic trén sac ky d6 cua dung dich chuan

hdn hop, dung dich thir va mau tring

Sic ky do tr ctia pic PT20 tr cia pic PT6 Anh hwéng
(phiit) (phiit) ciia mau trang
Chuan hdn hop 20,247 27,122
Dung dich thir 20,230 27,045
Mau trang Khong co Khong co Khong anh
hudong

Thuc nghiém cho thay trén sic ky d6 caa dung dich thir xuat hién cac pic co
thoi gian luu 20,230 phut va 27,045 phut tuong ¢ng vaéi pic PT20 (20,247 phat) va
pic PT6 (27,122 phit) trén sic ky d6 cua dung dich chuan hdn hop. Pho UV caa pic
PT20 thu dugc trén sic ky dd cua dung dich thir twong Gng véi phd UV cua pic
PT20 thu duoc trén sic ky d6 cta dung dich chuan hdn hop Vi Amax = 228.2 nm va
280,0 nm. Phé UV cua pic PT6 thu dugc trén sic ky db cua dung dich thir twong
g vai phd UV cua pic PT6 thu duoc trén sic ky d6 cua dung dich chuan hén hop
VGi Amax = 280,0 nm. Mau trang khong anh huong dén két qua phan tich. Céac két
qua nay cho thiy quy trinh phan tich dat yéu cau vé tinh dic hiéu
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Hinh 3.51. Sic ky d6 cta dung dich chuan hdn hop,

dung dich thtr va mau tring
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Hinh 3.52. Pho UV cua cac tin hiéu PT20, PT6 thu dugc trong sic ky ¢6 mau dung

Thuc nghiém: Pha 2 dung dich chuan géc PT20, 2 dung dich chuan goc PT6
bang cac lan can khac nhau. Tir cac dung dich chuan géc trén pha dung dich chuan
hdn hop (1) va dung dich chuan hdn hop (2) nhu huéng dan phan 3.4.2. Phan tich
sac ky dung dich chuan hdn hop (1) lap lai 6 lan, phan tich sic ky dung dich chuan
hdn hop (2) lap lai 3 1an. Ghi nhan cac thong sb vé thoi gian luu va dién tich tin
hiéu cac chat danh dau trong cac 1an phan tich. Tinh do léch chuan twong d6i (RSD)
theo thoi gian luu va dién tich pic chat danh dau khi phan tich dung dich chuan hdn
hop (1), tinh hé sb twong d6ng (RF) cua ting chat khi so sanh ty 18 dién pic so voi

NEERRE.

ad

87

PT20 — Dung dich chudan hdn heop
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PT6 — Dung dich chudn hdn hop
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(D)

dich chuan va mau dung dich thtr

3.4.3.2. B¢ thich hop hé thong

ty 1é ndng d6 cua hop chuan (1) va (2)

Yéu cau: RSD thoi gian luu < 1,0%, RSD cua dién tich pic < 2,0%, h¢ sb tuong

dong: 0,98 <RF < 1,02.
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Hé s6 twong dong duoc xac dinh theo biéu thuc 3.2:

Trong do:
Sc1: Dién tich pic PT20/PT6 trén sic ky d6 caia dung dich chuan hdn hop (1)
Sc2: Dién tich pic PT20/PT6 trén sic ky do cua dung dich chuan hdn hop (2)
mec1: Luong PT20/PT6 dung dé pha dung dich chuan gdc (1) trong tng (mg)

Sc2

Mc1

mcz: Luong PT20/PT6 dung dé pha dung dich chuan gdc (2) tuong tng (mg)

Két qua so sanh vé thoi gian luu va dién tich pic PT20, PT6 cua ting lan

phan tich dung dich chuan hdn hop (1) va hdn hop (2) dugc trinh bay nhu trong

bang 3.17.
Bang 3.17. Két qua pic PT20, PT6 thu duoc trén sic ky d6 dung dich chuan hon

hop (1) va dung dich chuan hdn hop (2)

STT | Dung dich chuan hdn | Dung dich | Dung dich chuan hén | Dung dich
hop (1) chuan hén hop (1) chuan hén
hep (2) hop (2)
tr PT20 | SpicPT20 | SpicPT20 trPT6 Spic PT6 Spic PT6
(phut) (mAU.s) (mAU.s) (phut) (mAU.s) (mAU.s)
1 20,274 877,33270 | 842,11656 | 27,122 |914,72601 | 875,25109
2 20,310 868,60956 | 843,05712 | 27,125 |895,92957 | 876,00235
3 20,301 862,74652 | 843,99453 | 27,128 |898,45697 | 876,21226
4 20,299 891,30774 27,133 | 885,65656
5 20,255 883,30621 27,082 | 889,45502
6 20,321 889,92517 27,101 |913,48248
TB 20,293 879 843 27,115 900 876
RSD
(%) 0,12 1,31 0,11 0,07 1,35 0,06

Hé s6 twong dong RF = 1,01

Hé sé twong dong RF = 1,00
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Hinh 3.53. Sac ky d6 dung dich chuan hdn hop (1) lan bom 2

Gia tri do léch chuan tuong d6i vé thoi gian luu cta pic PT20, PT6 lan luot 1a
0,12% va 0,07% dat yéu cau < 1,0%, gia tri ¢6 léch chuan tuong doi vé dién tich pic
cua pic PT20, PT6 lan luot 13 1,31% va 1,35% dat yéu cau < 2,0%, hé s6 tuong dong
ciia PT20 va PT6 giita hai mic nong d6 co gia tri RF = 1,01 va RF = 1,00. Nhu vay
cac diéu kién sic ky da Iua chon cho két qua lap lai vé thoi gian luu va dién tich pic
PT20, PT6, hé théng thiét bi sac ki 16ng hiéu nang cao da sir dung 1a phu hop dam
bao d6 6n dinh ciia phép phan tich.

3.4.3.3. Khodng dwong chudn

Thuc nghiém: Pha day 6 dung dich chuan hén hop c6 néng d6 bang 50%,
80%, 100%, 120%, 150% va 200% so véi ndng d6 dung dich chuan hén hop & phan
chuan bi dung dich. Can ctr vao lugng can chinh xac PT20 va PT6 khi pha dung
dich chuan gdc tinh duoc noéng do cua PT20 va PT6 trong 6 dung dich chuan hdn
hop 1a: 25,5 va 26,0 pg/ml, 40,8 va 41,6 pg/ml, 51,0 va 51,9 pg/ml, 61,2 va 62,3
ug/ml, 76,4 va 77,9 pug/ml, 101,9 va 103,9 pg/ml. Tién hanh sic ki, ghi lai dién tich
tinh hiéu PT20, PT6 xac dinh phuong trinh hdi qui tuyén tinh, hé sé twong quan
tuyén tinh gitra dién tich pic PT20, PT6 va néng do PT20, PT6 cua cac dung dich
chuan.
Yéu cau: Hé sé twong quan tuyén tinh 0,99 < R? < 1, % hé s6 chan (so véi dién tich
pic tai ndng d6 100%) < 2,0 %.

Két qua khao sat khoang duong chuan duogc trinh bay trong bang 3.18 va
hinh 3.54.
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Bang 3.18. Két qua khao sat khoang dudng chuan dé dinh lwgng PT20 va PT6

Chét danh dau PT20 PT6
Nong do Dién tich Nong do Dién tich pic
(mg/mL) pic (mg/mL) (mAU.s)
(mAU.s)
25,5x 10° | 436,59933 |26,0x 10° |411,81412
Khoang dudng chuan | 40,8 x 10 | 708,55096 | 41,6 x 10° | 749,87158
51,0x 10° |878,87132 |51,9x10° |899,61777
61,2x10° |1028,60651 | 62,3 x 10° | 1071,64014
76,4 x10° | 1345,65894 | 77,9 x 10 | 1318,18884
101,9 x 10 | 1733,94653 | 103,9 x 10 | 1799,81677

Phuong trinh hoi qui

y =17084x + 6,3385

y =17376x - 11,091

Heé s6 twong quan

R%=0,9983 > 0,99

R%=0,9974 >0,99

%Y

0,72% (< 2,0%)

1,23% (< 2,0%)
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y = 17084x + 6.3385 -
R*=0.9983
L 3
o 0.02 0.04 0.08 0.08 0.1 0.12
Néng d& (mg/mL)
y = 17376x - 11.091
R*=0.9974
PT6
0 0.02 0.04 0.06 0.08 0.1 012

Néng d& (mg/mL)

Hinh 3.54. Cac dudng chuan dinh lugng pinoresinol 4-O-beta-D-
glucopyranoside (PT20) va vladinol F (PT6)
Trong khoang nong do tir 25,5 x 107 t&i 101,9 x 10 mg/ml doi voi PT20 cé
su phu thudc tuyén tinh gitra dién tich pic va nong d6 PT20 vdi hé sé tuong quan
tuyén tinh R? = 0,9983. Trong khoang ndng dé tir 26,0 x 107 t&i 103,9 x 10 mg/ml
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d6i v&i PT6 ¢6 su phu thudc tuyén tinh giira dién tich pic va nong d6 PT6 véi hé sd
tuong quan tuyén tinh R? = 0,9974. Nhu vay cac duong chuan cé tinh tuyén tinh tot
dé phan tich dinh luong PT20 va PT6.

3.4.3.4. Do chinh xac

* Do lap lai

Thuc nghiém: Tién hanh dinh luong mau tht 6 1an doc 1ap véi kiém nghiém
vién 1. Xac dinh gié tri trung binh va RSD (%) cua két qua xac dinh ham luong céac
chat danh dau trong cdc mau thir. Tinh RSD két qua dinh luong caa kiém nghiém
vién 1 (n = 6).

Yéu cau: So sanh RSD (n = 6) voi ngudng quy dinh theo huéng dan cua
AOAC & khoang nong do tuong tng.

Ham luong PT20, PT6 trong mau thir 1a 40,9 pg/g va 36,7 pg/g tinh theo
dugc lidu khan. Két qua danh gia do lap lai dugc trinh bay trong bang 3.19. Phuong
phap da xay dung c6 do lap lai RSD (n = 6) ddi véi PT20 va PT6 déu nhé hon 5,3%
dap g cac yéu cau qui dinh theo huéng dan cua AOAC véi mau thir ¢ ham luong
tir 0,001 % dén 0,01 %.

Bang 3.19. Két qua khao sat do lap lai

Mau| TYN9 | s pT20 | SucPTE | AMINONG o wong
thie | S0 (MAUs) | (mAU.s) PT20 1 16 (malg)
(9) (mg/g)
1 | 510042 | 67406952 | 616,18457 | 0,0404 0,0367
2 | 532086 | 70451483 | 643,13428 | 0,0404 0,0368
3 | 552441 | 724,00456 | 66542011 | 0,0400 0,0366
4 | 531051 | 70641534 | 628,91473 | 0,0406 0,0360
5 | 520041 | 700,22448 | 632,86042 | 0,041 0,0370
6 | 518079 | 699,01453 | 631,08778 | 0,0412 0,0371
TB| 0,0405 0,0366
RSD (%) | 1,13 1,02
* Do tdi lap

Thue nghiém: Kiém nghiém vién 1: Lay két qua & muc do lap lai.

Kiém nghiém vién 2: Tién hanh thuc nghiém do Iap lai nhu kiém nghiém
vién 1, nhung khac ngay. Xac dinh gia tri trung binh va RSD (%) cuia két qua xac
dinh ham luong chat danh dau trong cac mau thir do mdi kiém nghiém vién thu
nghiém va giira hai kiém nghiém vién.

Yéu cau: So sanh RSD (n = 6), RSD (n = 12) véi cac ngudng quy dinh theo
huéng dan cia AOAC & khoang nong do tuong tng.
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Két qua thu duoc khi phan tich miu thir 6 1an doc l1ap trong 2 ngay khac
nhau, véi 2 kiém nghiém vién khac nhau, duoc st dung dé danh gia do chinh xac
(46 lap lai va do tai 1ap). Két qua danh gia do tai 1ap duoc trinh bay trong bang 3.20.

Bang 3.20. Két qua khao sat d6 tai 1ap ciia phuong phap

Ngay 1- kiém | Ngay 2- kiém Hai ngay
nghiém vién 1 | nghiém vién 2 (n=12)
(n=6) (n=6)
Ham lugng PT20 40,5 41,2 40,9
trung binh (ng/g)

RSD (%) 1,13 1,43 1,54
Ham luong PT6 36,6 36,7 36,7
trung binh (pg/g)

RSD (%) 1,02 1,67 1,32

Phuong phap di xay dung c6 do tai 1ap RSD (n = 6) d6i voi PT20 va PT6 déu
nho hon 5,3% va RSD (n = 12) ddi véi PT20 va PT6 déu nhé hon 8% dép tng cac
yéu cau qui dinh theo huéng din cua AOAC véi mau thir ¢é6 ham luong tir 0,001 %
dén 0,01 %.
3.4.3.5. B¢ dung va khoang lam viéc

Thuc nghiém: Thém vao nén mau thir mot luong da biét chat danh dau dé c6
tuong (g khoang 50%, 100% va 150% ctia ndng do chat phan tich co trong mau
thtr (cac mAu thém c6 tén goi: dung dich dinh lwong mac 50%, 100% va 150%).
Tién hanh dinh luong 3 nong do, mdi ndéng d6 thuc hién trén 3 miu. PO dung 1a ty
1& phuc hdi % giita ndng do chat danh dau tim thay so véi luong chat danh dau thém
Vao.

Yéu cau: So sanh RSD (n = 3) & tng mirc thém chuan véi cac ngudng quy dinh
theo hudng dan cia AOAC ¢ khoang nong do twong g

Do dung cua phuong phap duoc thuc hién bang cach thém chuan vao nén
mau thir tai cac mic ndng do thir khoang 50 %, 100 % va 150 % cua ndong do chuan
lam viéc. Thuc hién nhu sau:

- Dung dich dinh lugng mac 50%: Can chinh xac khoang 1,25 g duoc liéu vao
binh nén 100 ml, thém 62,5 uL dung dich chuan goc PT20 va 62,5 ul dung dich
chuan géc PT6, thém methanol 50% va xtr Iy nhu dung dich thir.

- Dung dich dinh lugng muc 100%: Can chinh xac khoang 2,5 g duoc liéu
vao binh nén 100 ml, thém 125 pl (hoac 250 ul) dung dich chuan gc PT20 va PTé6,
thém methanol 50% va xtr 1y nhu dung dich thu.
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- Dung dich dinh lugng mac 150%: Can chinh xac khoang 2,5 g duoc liéu vao
binh nén 100 ml, thém 250 ul dung dich chuan géc PT20 va PT6, thém methanol
50% va xt ly nhu dung dich thu.

Két qua danh gia d6 dung cua phuong phap dugc trinh bay trong bang 3.21

Bdng 3.21. Két qua danh gia d6 dang ctia phuong phap

Mitc nong d9 | Lwong chuin | Lwong chuin | Hiéu suét thu | RSD (%)
dinh luwgng (% thém vao thém tim lai | hdi trung binh | (n=23)
so0 v6i miu thir) | trung binh trung binh (%)

(10) (n0)
PT20: 50% 6,29 6,38 101 0,06
100% 12,58 12,66 101 0,82
150% 25,17 25,03 99 1,41
PT6:  50% 6,41 6,44 101 0,96
100% 12,82 13,01 101 0,55
150% 25,64 25,76 100 1,31

Gi4 tri trung binh cua hiéu suat thu hdi PT20 ¢ ca 3 muc thém cé gia tri tir
99% dén 101% véi do léch chuan twong ddi tir 0,06% dén 1,41%; véi PT6 trung
binh hiéu suat thu héi & 3 mac nong d6 cé gia tri tir 101% dén 102% va do léch
chuan twong d6i tir 0,55% dén 1,31%. Theo yéu cau cia AOAC véi mau co ham
luong tir 0,001 % dén 0,01 %, do thu hdi miu trung binh phai dat tir 90% dén
107%, nhu vdy phuong phap phén tich dam bao vé do ding dé dinh luong PT20 va
PT6.

Tir két qua tham dinh d6 tuyén tinh va do dung suy ra khoang xac dinh cua
PT20 va PT6 déu tir 50% dén 150% ndng d6 dung dich trong phan dinh lwong
(PT20) tir 0,0255 mg/ml dén 0,0764 mg/ml; PT6 tir 0,0260 mg/ml dén 0,0779
mg/ml).
3.5. Gid¢i han phat hién va gi¢i han dinh lwgng cia phwong phap
Thyc nghiém:

Gia tri gioi han phat hién cua thiét bi dbi véi chat danh dau trong dich chiét
(IDL) duoc xac dinh qua viéc phan tich dung dich chuan hén hop, cach tién hanh cu
thé nhu sau: Pha loing dan dung dich chuan hdn hop va phan tich t6i lac dién tich
pic chat danh du gap 3 lan tin hiéu nhidu nén. Pha loang gap d6i dung dich trén,
tiém vao hé thng sac ky, hau nhu khong xuat hién dap tng pic trén sac ky do.
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Gidi han dinh luong cua thiét bi dbi véi chat danh dau (IQL) duoc tinh bang
3,3 lan giéi han phat hién, dugc xac dinh qua viéc phan tich dung dich chuan hdn
hop va ca dung dich chuan hdn hop thém vao nén dich chiét duoc liéu.

Gidi han phat hién va gidi han dinh Iuwgng ctia phuong phap (MDL, MQL)
quy theo ham luong chat danh diu trong duoc liéu duoc tinh theo gia tri giGi han
phat hién, gigi han dinh luong chat danh dau khi phan tich bang quy trinh HPLC
(IDL, IQL) néu trén va hé sé quy ddi cia quy trinh xir Iy mau (5 g dugc liéu thu 5
ml dung dich th).

Két qua:

Pha loang dan dung dich chuan hdn hop va tiém vao may sac ki dén nong do
PT20 khoang 0,76 pg/ml va PT6 khoang 0,78 pg/ml thi thu dugc pic PT20 va PT6
¢ dap ng pic gap khoang 3 lan do nhidu duong nén. Pha loang gap d6i dung dich
trén, tiém vao hé théng sac ky, hau nhu khong xuat hién dap ung pic trén sic ky do.
Nhu vay, gidi han phat hién (IDL) véi dung dich chuan & khoang 0,76 pg/ml PT20
va 0,78 pg/ml PT6. Theo tinh toan giGi han dinh lwong (IQL) ctia dung dich chuan
s& & khoang gap 3,3 1an giGi han phat hién, twong (ng véi nong d6 2,55 pg/ml PT20
va 2,60 ng/ml PT6.

Pha céc dung dich chuan hdn hop (dung dich 1QLchuin) va dung dich chuan
hdn hop thém vao nén dich chiét duoc lidu (dung dich IQLspike) c6 Néng d6 PT20,
PT6 twong ung 2,55 pg/ml va 2,60 pg/ml. Phan tich sac ki mdi dung dich lap lai 6
lan. Trén sac ky d6 cua dung dich 1QLcnuin va dung dich 1QLspike cac pic PT20, PT6
Xuat hién ré rang, RSD (n = 6) dién tich pic PT20, PT6 khi phan tich dung dich
LOQspike 12 2,87% va 2,31% nho hon 7,3 % theo yéu cau cia AOAC. Nhu viy, co
thé khang dinh gid¢i han dinh luong d6i v6i PT20 va PT6 lan luot 1a 2,55 pg/ml va
2,60 pg/ml thu dung dich thur.

Str dung hé sb quy doi caa quy trinh xir Iy mau: 5 g duoc liéu chuyén vao 5
ml dung dich thtr tinh dugc gidi han phat hién cta phuong phap (MDL) 1a 0,76 ug/g
PT20 va 0,78 ug/g PT6 duoc liéu kho; gidi han dinh lugng cua phuong phap
(MQL) 1a 2,55 png PT20/g duoc li¢u kho va 2,60 ug PT6/g duogc ligu kho.



95

Dung dich xac

dinh IDL
Dung dich
4 |QLchu§m
Dung dich
* 7 A‘ ‘ |QLspike

Hinh 3.55. Két qua xac dinh giéi han dinh luong

Nhu vay két qua tham dinh trong muc 3.4.3 cho thay qui trinh phén tich déng
thoi PT20 va PT6 trong duoc liéu dira dai biang phuong phap HPLC dép tng yéu
cau Ve tinh dac hiéu, do thich hop hé thong, d6 tuyén tinh, do dung, do chinh xac
(46 13p lai va do chinh xé4c trung gian), phu hop dé ap dung kiém tra dinh tinh, dinh
luong dong thoi PT20 va PT6 trong duoc liéu.
3.6. Pinh lwgng pinorecinol 4’-O-B-D-glucopyranoside (PT20) va vladinol F
(PT6) trong dwra dai Pandanus tonkinensis thu thap & 1 sé dia phwong

Str dung quy trinh phan tich da tham dinh ¢ trén da xac dinh duoc ham lugng
trung binh ctia hai chat danh dau trong dira dai Pandanus tonkinensis Iy tai Thanh
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Hoéa, Hoa Binh va Thai Nguyén. Két qua ham lwong cua cac hop chat PT20 va PT6
trong duoc liéu thu thap ¢ cac dia phuong dugc trinh bay ¢ bang 3.22

Bang 3.22. Két qua dinh luong pinoresinol 4-O-beta-D-glucopyranoside (PT20)
va vladinol F (PT6) trong dira dai Pandanus tonkinensis 14y tai mot s6 dia

phuong
Muong Lat | Cam Thiy - | Lwong Son - | Pinh Héa -
— Thanh Thanh Héa Hoa Binh Thai
Hoéa Nguyén
PT20:
Ham luong (ng/g) 40,9 43,5 25,0 38,6
RSD % (n=3) 1,54 0,9 1,62 0,37
PT6:
Ham luong (ng/g) 36,7 37,1 24,3 30,7
RSD % (n=3) 1,32 1,44 1,97 1,96
“‘1’;‘; Méu Cdm Thiy - Thanh Héa w 1y : i
160 1 ™ ' 3 ¢
140 / 0 -
120 ‘ . & 60
" 50
80 1 40
p” VL =
18 20 22 24 26 min '.B S éi) e -22v = ‘24- = 26 o min

Hinh 3.56. Sic ky d6 phan tich pinoresinol 4-O-beta-D-glucopyranoside (PT6)
va vladinol F (PT20) trong dra dai Pandanus tonkinensis
Ham lugng trung binh cta hai chat danh dau trong dira dai Pandanus tonkinensis
ldy tai Cam Thaty - Thanh Hoa, Mudng Lat — Thanh Héa, Luong Son - Hoa Binh,
Dinh Hoa — Thai Nguyén trong khoang 25,0 + 0,4 t6i 43,5 + 0,4 pg/g dugc liéu kho
véi pinoresinol 4-O-beta-D-glucopyranoside va 24,3 + 0,5 téi 37,1 £ 0,5 p/g duogc
liéu kho vai viadinol F.
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KET LUAN
Sau qua trinh thyc hién, luan an da hoan thanh cac noi dung nghién ctru va

dat duoc cac muc tiéu dé ra ban dau. Cac két qua nghién ctru dat dugc nhu sau:

1. Nghién ciru vé thanh phén héa hoc

Str dung két hop cac phuong phap sic ky va cac phuong phap phé hién dai
d3 phan 1ap va xac dinh ciu trac 28 hop chit tir qua va ré cua loai Pandanus
tonkinensis. Trong d6 c6 3 hop chat méi. Cu thé:
- Tir qua loai P.tonkinensis phan 1ap dwoc 8 hop chét da biét gom: ficusal (PT1),
syringaresinol (PT2), medioresinol (PT3), lariciresinol (PT4), secoisolariciresinol
(PT5), vladinol F (PT6), luteoliflavan (PT7), isorhapontigenin(PT8).

- Tur ré loai P.tonkinensis phan lap duoc 20 hop chat. Trong d6 ¢ 3 hop chat mai:
(7S) -2,6-dimethoxyphenyl-7,9-propanediol-1-O-B-D-glucopyranoside  (PT10),
Trans-cinnamyl alcohol 9-O-(6’-O-a-L-arabinofuranosyl)-B-D-glucopyranoside
(PT25), 4-(3-hydroxypropyl)-2,6 dimethoxyphenol -D-apiofuranosyl-(1—6)-p-D-
glucopyranoside (PT26) va 17 hop chat da biét: dihydrosyringin (PT9), (6S,9S)-
roseoside (PT11), 1-O-B-Dglucopyranosyl-2-{2,6-dimethoxy-4-[1-(E)-propen-3-
ol]phenoxyl}propan-3-ol (PT12), 1-O-(B-D-glucopyranosyl)-2-[2-methoxy-4-(w-
hydroxypropyl)-phenoxyl]-propan-3-ol (PT13), benzyl O-a-L-arabinopyranosyl-
(1—6)-B-D-glucopyranoside (PT14), 1-O-(B-D-glucopyranosyl)-2-[2,6-dimethoxy-
4-(w-hydroxypropyl)-phenoxyl]-propan-3-ol (PT15), (7R,8R)-threo-4,7,9,9'-
tetrahydroxy-3,3’-dimethoxyl-8-O-4'-neolignan-4-O-B-D-glucopyranoside (PT16),
(7S,8S)-threo-4,7,9,9'-tetrahydroxy-3,3'-dimethoxyl-8-0O-4'-neolignan-4-O-3-D-
glucopyranoside (PT17), pinoresinol-4,4'-di-O-B-D-glucoside (PT18);
isoeucommin A (PT19), pinoresinol 4’-O-B-D-glucopyranoside (PT20);
acanthoside B (PT21), eucommin A(PT22), rourinoside (PT23), (7S,8R)-5-
methoxydihydrodehydrodiconiferyl  alcohol-4-O-B-D-glucopyranoside  (PT24);
kelampayoside A (PT27) va urolignoside (PT28).

2. Nghién ciru vé hoat tinh sinh hoc

D3 tién hanh danh gia hoat tinh khang viém va chong oxi hoa cua cac chat
d3 phan 1ap bang thir nghiém @c ché san sinh NO trén té bao RAW 264.7, cam {ng
bang LPS va thir nghiém wc ché qua trinh peroxy hoéa lipid mang té bao cua 28 hop
chat phan 1ap duoc tir qua va ré cua loai P.tonkinesis. Két qua cho thay:
- 22 hop chat PT1, PT2, PT3, PT4, PT5, PT6, PT7, PT8, PT9, PT10, PT11, PT13,
PT15, PT16, PT17 ,PT20, PT22, PT23, PT24, PT25, PT26, PT27 thé hién kha ning
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khang viém trong d6 14 hop chat PT1, PT4, PTS5, PT6, PT7, PT9, PT11, PT15,
PT16, PT20, PT22, PT23, PT26, PT27 c6 gia tri ICso tir 1,78 — 37,03 um c6 kha
nang khang viém tt hon so véi ddi chimg duong L-NMMA (I1Cso 37,8 um).
- 10 hop chat s6 PT2, PT5, PT6, PT4, PT7, PT8, PT19, PT20, PT21, PT22 thé hién
kha ning chdng oxy hoa trong dé 5 chat PT5, PT7, PT8, PT20, PT21 c6 gia tri 1Cso
tir 10,36 — 27,45 pm c6 kha ning chong oxy héa tot hon so véi ddi chung duong
trolox (1Cso 31,4pm).
3. Nghién ciru vé chat danh dau

Sau khi lra chon 02 hop chit 1am chat danh dau cho dugc lidu P. tonkinensis
1a pinorecinol 4’-O-B-D-glucopyranoside va vladinol F, da chiét xuat va tinh ché
duge ching & muc do tinh khiét 98% véi trong lwong 100-200 mg dé 1am chat
chuan cho kiém nghiém. Phuong phap phan tich sic ki 16ng hiéu ning cao dé phan
tich dinh luong hai chat danh dau trong duogc liéu P.tonkinensis da duoc phat trién
va tham dinh. Két qua cho thay phuong phap phan tich ¢6 tinh dic hiéu, co khoang
duong chuan tuyén tinh tir 25,5 toi 101,9 pg/ml (R? = 0,9983) va tir 26,0 téi 103,9
ng/ml (R?= 0,9974) cho hai chat danh dau, c6 do chinh xéac t6t (RSD < 2%), do
dung cao (hiéu suat thu hoi trong khoang 99,4 toi 101,5%), gidi han dinh luong voi
pinoresinol 4-O-beta-D-glucopyranoside va vladinol F 1an luot 13 2,55 ug/g va 2,60
ug/g dugc liéu kho.
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NHUNG PONG GOP MOI CUA LUAN AN

1. Sir dung ki thuat tach chiét va cac phuong phap phén tich héa 1y hién dai
lan dAu tién da phan 1ap va xac dinh dwoc cau tric cia 28 hop chat tir qua va ré caa
loai P.tonkinensis.

2. Xac dinh dugc 3 hop chit méi tr P.tonkinensis gom: (7S) -2,6-
dimethoxyphenyl-7,9-propanediol-1-O-B-D-glucopyranoside (PT10); Trans-
cinnamyl alcohol 9-O-(6’-O-a-L-arabinofuranosyl)-p-D-glucopyranoside (PT25) va
4-(3-hydroxypropyl)-2,6 dimethoxyphenol B-D-apiofuranosyl-(1—6)-p-D-
glucopyranoside (PT26).

3. Lan déau tién lva chon 02 hop chat lam chat danh ddu cho duogc liéu
P.tonkinensis theo dinh hudng bao vé gan la pinorecinol 4’-O-B-D-glucopyranoside
va vladinol F va xdy dung dugc phuong phap phén tich sic ki 1ong hiéu ning cao
phu hop dé dinh lwong hai chat danh dau trong dugc liéu P.tonkinensis.



100

KIEN NGHI
C6 thé st dung hai hop chét pinorecinol 4’-O-B-D-glucopyranoside va
vladinol F da chiét xuat tinh ché dugc 1am chat chuan va quy trinh phan tich dinh
luong da tham dinh dé Kiém soat chat lugng duoc liéu va nghién ctru qué trinh san
Xuat cac ché pham bao vé gan tir duoc liéu P.tonkinensis
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