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MO PAU

Rung ngdp man Viét Nam 1a mét trong nhitng hé sinh thai dac biét va
quy gia, hinh thanh tai noi giao thoa giita song va bién. Pay khong chi 1a
vung sinh thai giau tai nguyén ma con dong vai tro thiét yéu trong viéc bao
vé méi trudng. Vé6i kha ning giit dat, chong x6i mon, hap thy khi CO: va
giam tac dong tiéu cuc cua bién ddi khi hiu, rimg ngdp min duoc xem la
“la chdn xanh” bao vé bo bién. Rumng ngép mén phu thudc vao cac chu ky
triéu va moi trudng nudc lo dé ton tai va phat trién, cac loai thuc vat thudc
h¢ sinh thai ring ngdp man khong chi dong gép vao sy da dang sinh hoc,
cung cap ngudn thuc phim cho doi séng con ngudi ma con 1a ngudn
nguyén li€u quy cho y hoc.

Cac loai thudc chi Xu (Xylocarpus) dac biét la hai loai Xu nho va
Xu 6i da dugc hé thdng hoa trong cac cong trinh phan loai thue vét 16n nhu
“Tir dién cy thuoc Viét Nam” [1] va “Ciy c6 Viét Nam” [2]. Trong y hoc
ban dia, cac bo phan cua cay thé hién hoat tinh sinh hoc da dang: vo, & cay
dugc ding dé ha nhiét, chéng dong mau, didu tri sot rét va cac rbi loan
duong ruot (klet ly, ti€u chay); trong khi qua, hat va nhan hat thé hién dic
tinh khang viém, tiéu sung (tri sung va, phu chén voi), tri ghé va lam thudc
bd dang [1-3] cho thay hai loai Xu nho va Xu 6i duoc xem la nhiing tng
vién tiém ning trong linh vuc y hoc. Nhiéu nghién ctru gan day cho thay
dich chiét va cac hop chat phan lap tir hai loai nay c6 hoat tinh gay doc té
bao manh trén nhiéu dong té bao ung thu (rudt, va, phéi, co tir cung), uc
ché enzyme PTP1B [6-8] hudng tdi diéu tri tiéu duong tuyp 11, khang virus
cim A) [9], va dic biét 1a khang virus HIV in vitro[10]... V&i nhiéu dic
tinh sinh hoc ¢ gia tri 1a co s& thuan lgi cho nhitng nghién ctru sdu hon va
tao dwoc nhitng loai thuc ing dung trong didu tri bénh va mo ra co hoi
cho cac nghién ctru chuyén sau nhim khai thac triét dé gia tri hoa hoc, sinh
hoc va dugc tinh cta cac loai thyc vét nay.

Xuét phat tir tiém ning duoc 1y to 16n va khoang tréng nghién ctru
con lai cua chi thyc vat nay tai Viét Nam, do d6 chung tdi chon dé tai
“Nghién ctru thanh phﬁn hoa hoc, hoat tinh sinh hoc va dinh lwong méot sb
limonoid phan lap tir hai loai Xu nho (Xylocarpus moluccensis) va Xu 6i
(Xylocarpus granatum)”.
> Nghién ctu tién hanh chiét xuat, phan lap va xac dinh ciu tric cac hop

chat phan lap duoc tir cAy Xu 6i va Xu nho, khao sét hoat tinh khang vi
sinh vat va hoat tinh gdy doc té bao trén mot sé dong té bao ung thu.
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> Xay dung va tham dinh quy trinh phan tich dinh tinh, dinh luvong mot
s6 hop chit limonoid c6 cau triic doc ddo dic trung cua lodi Xu nho
bang phuong phap LC-MS/MS.

PONG GOP MOI CUA LUAN AN:

1. Nghién ciru di phéan lap dugc 21 hop chét tir cdy Xu nho va Xu 0i, trong
d6 7 hop chit méi cong bd qudc té va 14 s6 hop chét da biét:
> 04 hop chat méi phan 1ap dugc tr cdy Xu nho gébm XMO1

(Xylomoluccenoid A); XMO02 (Xylomoluccenoid B); XMO03

(Xylomoluccenoid C), XMO04 (Xylomoluccenoid D).

> 03 hop chiat méi phan lap dugc tr cdy Xu 6i gébm XGO1
(Xylocagranoside A); XGO02 (Xylocagranoside B); XGO03
(Xylocargranin A).

> Ngoai ra, hop chit XM10 (Xyloccensin E) 1an dau tién dugc phan 1ap
ttr cdy Xu nhd.

> Hai hop chit XMO06 (1H-Dibenzo[b,e][1,4]dioxepin-11-one,3,8-

dihydroxy-4 (methoxymethyl) -1,6-dimethyl), XMO08 (Swietmanin H)

1an dau tién duoc phan 1ap tir chi Xu (cu thé 1a cay Xu nho).

2. Hoat tinh sinh hoc cho thiy 2 chit méi XMO1 (Xylomoluccenoid A),
XMO02 (Xylomoluccenoid B) va hop chat Xylomolin S trong cay Xu nho
thé hién hoat tinh &rc ché sy phat trién cua cac dong té bao ung thu Hela,
MCF-7, HepG2 (ICso: 26,77— 54,19 pM). Cac hop chit Odoratone va
Xylogranatin C trong cay Xu 6i thé hién hoat tinh gay doc té bao trén
cac dong A549, MCF-7, HepG2 (ICs : 27,54— 46,99 uM).

3. Xac dinh ham luong chat phan tich Moluccensin Y, 3,30-
Diacetylphragmalin, Xyloccensin E bang phuong phap gNMR.

4. Nghién ciru d& xay dyng va thdm dinh quy trinh phan tich dinh tinh,
dinh lugng dong thoi ba hop chit dic trung cua cdy Xu nho
Moluccensin Y, 3,30-Diacetylphragmalin, Xyloccensin E  béng
phuong phap phan tich hién dai LC-MS/MS d3 dugc xay dung va thim
dinh dap ung cac yéu cau theo hudéng din cuia AOAC va ICH vé tham
dinh phuong phép phan tich thudc. Quy trinh nay c6 thé dugc tmg dung
dé xac dinh ham lugng 3 chat Moluccensin Y, 3,30-Diacetylphragmalin,
Xyloccensin E trong cady Xu nhd.

Nghién ctru cung cép dit liéu khoa hoc vé thanh phén hoa hoc va hoat
tinh sinh hoc, 1am co s¢ khoa hoc cho nhimg nghién ctru tlep theo, phuc vu
cong tac nghién ctru, san xuét thudc tir duoc lidu va kiém tra chat luong
duogc liéu cua nha quan 1y, nha san Xuét.
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BO CUC LUAN AN
Luan an gém 138 trang véi 3 chuong, 37 bang, 73 hinh va so dd, 141 tai
liéu tham khao, phu luc gdm 113 hinh phy luc phd va dit liéu phan tich
LC/MS-MS. Trong d6: Mé dau 3 trang, chuong I-Tong quan 31 trang,
chuong 11-Déi tuong va phuong phap nghién ciru 17 trang, chuong I11-Két
qua va thao luan 85 trang; Két ludn va kién nghi 3 trang; Tai liéu tham khao
7 trang; Danh muyc cac cong trinh cong b 1 trang va Phuy luc 84 trang.

NOI DUNG LUAN AN

CHUONG 1. TONG QUAN

- Gi6i thidu vé chi Xu, hai loai Xu nho (Xylocarpus moluccensis) va Xu
61 (Xylocarpus granatum).

- Téng quan thanh phan hoa hoc va hoat tinh sinh hoc cta chi Xu: ¢
khoang hon 444 hgp chét da dugc tim thiy va xac dinh cau trac tir chi Xu
bao gom 3 loai thudc chi Xu 12 Xu 6i, Xu nh6 va Xu ram. Thanh phan hoa
hoc ciia chi Xu tong hop thanh bang theo bang 1.1 va biéu d theo hinh 1.4,
hinh 1.5.

Bang 1.1. Thanh phan héa hoc cua chi Xu va sé lugng hop chét da biét

Thanh ) S6 hop | S6 hep | SO hop $6 hop
TT| phan/ép Nhém hgp chat chat chat chat hit XR
chit chiXu | XG Xm |
1 | Triterpenoid
Obacunol limonoid 1 1 - -
Andirobins limonoid 7 2 4 1
Mexicanolide limonoid| 253 144 95 19
Phragmalin limonoid 70 37 32 1
Protolimonoid 33 29 9 -
Céc limonoid khac 44 20 29 -
2 | Steroid 9 9 3 -
3 | Alkanoid 6 6 - -
4 | Phenolic 6 3 3 -
5 | Monoterpen 1 - 1 -
6 | Flavanol 1 1 - -
7 | Khac 13 11 2 -
Tong cong: 444 263 178 21
Chu yéu duoc chiét tir qua, hat, |4, vo cdy, ré cly

* XG: Xu 6i; XM: Xu nho; XR: Xu rim




Triterpenoid - 408

monoterpenes 0,2%
Steroid 0,2%

Alkaloid- 6 flavanol 1,4%

phenolic 1%

1}

acid Phenolic- 6 5

— Flavanol - 1

Steroid-9

58 hop chat da bigt tir 3 loai chi Xu
= Monoterpene-1

59%
Khéac-13 263 40%
Téng cdng: 444 5%
21
XG XM XR

* XG: Xu 6i; XM: Xu nhé ; XR: Xu rim
Hinh 1.4. Biéu d6 thanh phan héa hoc cua chi Xu

Obacunol

- . . Andirobins
Céac limonoid Khac

Protolimon on\\

—

Mexicanolide
62%

Hinh 1.5. Biéu d6 thanh phan héa hoc I6p chét triterpenoid
- Trinh bay tém tit phuong phap Cong huéng tir hat nhan dinh luong
(QNMR) [115], phuong phap Quang phé ludng sic tron (CD) [116],
Phuong phép khdi pho (Mass Spectrometry-MS) [117], [118]
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CHUONG 2. POI TUQONG VA PHUONG PHAP NGHIEN CUU
2.1 Péi twong nghién ciru

Mau l4 cay Xu 6i: thu h&i vao nam 2021; Noi thu: rimg ngép man Vinh
Bai Tu Long, Quang Ninh, Viét Nam.

Mau 14 cay Xu nho: thu hai vao nim 2019 va nam 2022; Noi thu: ring
ngp min Ngoc Hién, Ca Mau, Viét Nam.

2.2. Phuong phap nghién ciru

- Phan ndy trinh bay ngan gon vé cac thiét bi va hoa chat sir dung trong
phan thuc nghiém cua ludn an. Viéc xac dinh cau trdc duoc thuc hién bang
cac phuong phap phd (*H va *C NMR, HSQC, HMBC, COSY va NOESY
két hop véi phd ECD, HR-MS).

- Trinh bay tom tit phuong phap dinh lugng QqNMR dé xac dinh d6 tinh
khiét 3 chat Moluccensin Y, 3,30-Diacetylphragmalin, Xyloccensin E
cua cady Xu nho; Phuong phép phuong phap Quang phd ludng sac tron
(CD) dé xéac dinh cau hinh tuyét ddi ctia cac hop chat moi.

- Trinh bay tém tit phuong phap phan tich sic ky 1ong ghép khéi phd
LC/MS-MS.

- Trinh bay t6m tat xir Iy mau phan tich

- Trinh bay tom tat khao sat diéu kién ion héa, diéu kién phan manh, xay
dung va thdm dinh quy trinh phadn tich Moluccensin Y, 3,30-
Diacetylphragmalin, Xyloccensin E bang phuong phap LC/MS-MS.
2.2.1.Phwong phdp phdn ldp céc hop chit
2.2.1.1. Phén ldp cdc hop chat tir cdy Xu nho
Phan nay trinh bay tom tit phuong phap phan lap chét tir 14 cdy Xu nho.

L& cdy Xu nho sau khi thu hai, lam sach, phoi khé, xay nho thu duoc 6,7
kg bot khd va ngdm chiét véi Ethanol (30 lit, x3 1an) thu dwoc 1,1 kg cao
chiét Ethanol. Cao chiét nay duoc bd sung nudc va chiét phan 16p 1an luot
v6i cac dung méi cd do phan cuc ting dan: n-Hexane, Ethylacetate dé thu
dugc céc dich chiét twong ing va dich nuée. Ct loai bo dung mdi cac phan
dich chiét trén thu duoc: cao n-Hexan (154,5 g), cao Ethylacetate (115,3 g).
Theo céc tai tiéu tham khao hau hét 16p chét triterpenoid dugc phan lép tur
cao Ethylacetate do d6 nghién ctru chon cao Ethylacetate dé chiét xuét va
phan lép cac hop chat thudc 16p chat triterpenoid. Bing cac phuong phap
sac ky cot, cac phuong phap sac ky két hop va hé dung mai thich hop thu
dugc 10 hop chat sach.
2.2.1.2. Phdn Idp cdc hop chat tir cdy Xu 6i

Phan nay trinh bay quy trinh phan 1ap chat tir 14 ciy Xu nho.
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L& cay xu 6i sau khi thu héi, lam sach, phoi kho, xay nhé thu dugc bot
kho (2,6 kg). Lay 2,6 kg bot nay dugc ngam chiét véi Ethanol (10 lit, x3
1an), sau 48 gio thi gan, loc, thu dich chiét, c¢6 can trén may ¢ quay ¢ 50 °C
v6i ap suat thap thu dugc cao Ethanol, 13p lai budc chiét thém hai 1an thi
thu duoc cao Ethanol (410,5 g). Hoa tan cao Ethanol vao mot it nudc am,
sau khi hoa tan hoan toan thi chiét phan 16p lan lugt voi cac dung moi c6 do
phan cuc khac nhau Ia n-Hexane, Dichloromethane, n-Butanol, ¢ can bang
may cd quay ¢ nhiét do 50 °C dudi ap suét thap, thu dugc cao twong tng,
thu duoc cao n-Butanol (82 g). Theo tai tiéu tham khao mot sé nghién ciru
gan ddy phén 1ap dugc mot s hop chét thude 16p nay trong cao n-Butanol
do do nghién ctru da chon chiét cao n-Butanol. Bang cac phuong phép sic
ky cot, cac phuong phap sic ky két hop va hé dung méi thich hop thu dugc
11 hop chit sach.

2.2.2. Thir nghiém hoat tinh sinh hoc
2.2.2.1. Hogt tinh khang vi sinh vdt

Chung gidng: Cac chung vi sinh vat duoc sir dung dé thir hoat tinh loai
Microbiologics - M¥:

3 ching vi khuin Gr (+): Enterococcus faecalis ATCC29212;
Stapphylococus aureus ATCC25923; Stapphylococus aureus ATCC14579.

3 ching vi khuan Gr (-): Escherichia coli ATCC25922; Pseudomonas
aeruginosa ATCC27853; Salmonella enterica ATCC13076.

1 ching Ndm men: Candida albicans ATCC10231.
2.2.2.2. Hoat tinh gdy dc té bao

Céac dong té bao ung thu c6 nguon goc tir ngan hang té bao ATCC
(American Type Culture Collection: trung tam tai nguyén sinh hoc toan
cau). Té bao ung thu vi (MCF-7); Té bao ung thu gan (HepG2); Té bao
ung thu ¢b tr cung & nguoi (Hela); Té bao ung thu phoi (SK-LU-1); Té bao
ung thu phoi (A549).

2.2.3. Thdam dinh quy trinh phén tich

Theo AOAC [128] va ICH [129], c4c chi tiéu can phai tham dinh ddi
v6i qui trinh dinh tinh, dinh luong dugc chét va/hodc chat chuyén hoa co
tac dung trong mau dugc liéu bao gom kiém tra tinh phu hop cua h¢ thong,
tinh dic hiéu, ty 18 thu hoi (hiéu suét chiét), duong chuin va khoang tuyén

tﬂmh do dung va dd chinh xac, gidi han dinh tinh, giéi han dinh lugng, d6
on dinh ctia mau thur.
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CHUONG 3. KET QUA VA THAO LUAN

3.1. Xac dinh céu tric cac hop chit tir cdy Xu nhé

Theo nhitng nghién ctru trudc day cho thiy Xu nho 1a cay pho bién
trong nghién ciru thyc nghiém cho thdy chi Xu chita thanh phan chinh la
nhom hop chét triterpenoid. Tir cdy Xu nhé thu thip & ring ngap min Ca
Mau - Viét Nam, cac hop chat da phan lap duoc phu hop véi cac nghién
ctru trude day 1a thuoc nhém hop chét triterpenoid 1a nhom dic trung cho
chi Xu. Trong s 10 hop chit da phan lap duoc c6: 04 chat méi trong ty
nhién chua dugc tim thay, 06 hop chat déu co khung triterpenoid tuong tu

cac hop chét da cong bo trudc day.

Ky hiéu

Cong thirc
cau tao

Ky hiéu

Cong thirc
cau tao

XMO01:Chat méi
Xylomoluccenoi
d A

Cong thirc phén

XMO02: Chat méi
Xylomoluccenoid
B

Codng thirc phan tur

tir CagHagOs, CsoHa6014, Khbi
Khoi lugng phan luong phan tir

tir 728,3044 750,2888

XMO03: Chét méi XMO04 Chét méi:

Xylomoluccenoid
C
Cong thirc phén

Xylomoluccenoid
D
Codng thirc phan tir

ttr Ca7H46013, Ca1Hz6010 Khi

Khoi lugng phan luong phén tu

tor 698,2938 568,6190
XMO06: 1H-

XMO05: .

Xylomolin S leenzo[b,e][1,4]d

Céng thic phan loxepin-11-

, one,3,8-

tor C34H44012, dihvd 4 A

Khéi lugng phan Ihydroxy-4- Cong thirc phan

tir 644,2833 (methoxymethyl)- i C;7H1606 va
1,6-dimethy! khéi luong phan

tu 14 316,0947
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XMO7: XMO08:
Moluccensin Y Swietmanin H
Cong thuc phan Cong thirc phan tu
tr CazH3g013 C29H3409 va Khoi
Khéi luong phan lugng phan tir 13
tur 1a 642,2312 526,2203

XMO09: 3,30- AM10:
Diacetylphragm Xyloccensin E
alin Cong thirc phan tur
Cong thirc phén C351,'!42014 o
tir CssHa0013 VA I?hol lugng phan tir
Khéi lugng phan la 686,2312

tr 1a 644,2469

3.2. Xac dinh ciu tric cic hop chit phéan lap tir ciy Xu 6i

Theo nhitng nghién ctru trude day cho thdy Xu 6i 1a cay phd bién trong
nghién ctru thyc nghiém cho thiy chi Xu chira thanh phan chinh 1a nhém
hop chét triterpenoid. Tir cay Xu 6i thu thap & rimg ngép man Quéang Ninh -
Viét Nam, cac hop chat da phan 1ap duoc phli hop véi cac nghién ciru trude
day 1a thudc nhom hop chét triterpenoid 13 nhom dic trung cho chi Xu.
Trong s6 11 hop chat di phan lap duoc cd: 03 chat méi trong tu nhién
chua duge tim thdy, 08 hop chat déu c6 khung triterpenoid tuong tu céc
hop chit di cong bd trude day.

Cong thirc
cau tao

Ky hiéu Ky hi¢u Cong thirc
: * cau tao

XG02: Chit méi
Xylocagranoside
B

Cong thirc phan tir "=/

XG01: Chit méi
Xylocagranoside
A

Cong thuc phan tir
CasHas010, Khéi C22H26010,, Khoi
luong phan tir N/ luong phan tu
604,3247 Hoho 450,1526
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XG03: Chit méi XG04:
Xylocargranin A on Xyloccensin P
Cong thirc phan tir Cong thirc phan

Ci1oH1oNO7, Khbi
luong phan tu

tur: Ca7Ha2017
Khoi lugng phan

373,1162 tu: 758,2422
XGO05: XGO06:
Xyloccensin Q Odoratone

Cong thurc phan tir Cong thirc phén tir
CasH40016, Khoi CaoH4g04

luong phan tu 1a Khoi lugng phan
716,2316 tur 1a 472,3553
XGO07: XG08:
Chisocheton F Xylogranatin S
Cong thtrc phén tir Cong thtrc phéan tir
CZSHSSOS C34H44011

Khoi lugng phan Khoi luong phan

trla 4542719 trla 628,2884

XG09:
Xylogranatin C
Cong thirc phan tu

XG10: N
XylogranatinD -~ \f
Codng thirc phan tur

Co9H34010 Khéi Co9H34019 Khbi
luong phén tir 1a lugng phén tir 14
542,2152 542,2152
XG11: 9-O-

methyl

xylogranatin R
Cong thirc phan tir
CagH3409

Khoi Iugng phan
tur 1a 514,2203

3.3. Thir nghi¢m hoat tinh sinh hoc cac hgp chit phan lap
3.3.1. Két qud thir hoat tinh khéng vi sinh cdc hop chit phén 1Gp tiv cdy
Xu nho

Két qua thir nghiém cho thay 10 hop chat thé hién hoat tinh {rc ché tir 1
dén 5 ching vi sinh vat, trong d6 hop chat XMO6 c6 hoat tinh kha manh véi
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MIC 32-64 pg/ml trén 5 chung E.faecalis ATCC29212, S.aureus
ATCC25923, B.cereus ATCC14579, P.aeruginosa ATCC27853 va
C.albicans ATCC10231.
3.3.2. Két qud thir hogt tinh khang vi sinh vdt ciia mét sé6 hop chit phan
lp tir cdy Xu 6 oi

Két qua trén cho thdy cac hop Chat thir nghiém khong thé hién hoat
tinh trc ché cac ching vi sinh vat & cac ndng d6 nghién ciru.
3.3.3. Két qud thir hoat tinh gdy djc té bao cac hep chit phan lgp dwgc tiv
cdy Xu nho

Céc hop chat phan 1ap duoc tir cdy Xu nhé dwoc thir nghiém trén 3
dong té bao ung thu: ung thu va (MCF-7) va ung thu gan (HepG2), ung thu
cd tir cung & ngudi (Hela), s6 luong té bao: 10000 té bao/giéng /200 pl va
thu duoc két qua nhu bang 3.24.
Nhén xét: Két qua trén cho thiy c6 3 chit XMO01, XM02, XMO05 da thé
hién hoat tinh trc ché sy phat trién cua cac dong té bao ung thu nghién ctu
véi gid tri ICsp tir 26,77 — 54,19 M. Cac mau con lai chwa thé hién rd hoat
tinh gay doc té bao & thir nghiém nay véi gia tri ICso > 100 UM.
3.3.4. Két qud thir hoat tinh gdy déc té bao ciia mot sé hop chit phéin lip
tir cdy Xu o0i

Nghién ctru thir hoat tinh gay doc té bao thir nghiém trén cac dong té

bao ung thu phdi (A549), ung thu va (MCF-7), ung thu gan (HepG2) mot
s6 hop chat phan tir cdy Xu 6i, s6 lwong té bao: 10000 té bao/giéng /200 pl
va thu két qua nhu bang 3.25.
Nhan xét: Két qua sang loc thir doc té bao ciia cac mau cho thdy cac hop
chit XG06, XG09 thé hién hoat tinh giy doc té bao & cac ndng do nghién
ctru. Cac mau con lai thé hién hoat tinh yéu & cac nong d¢ nghién ciru.
3.4. Xac dinh @9 tinh khiét XMO07, XM09, XM10 biang phwong phap
gNMR

Hién trén thé gidi chua c6 chudn dbi chiéu cta 3 hop chit trén do do
nghién ciru da phan lap 3 hop chit nay lam chuan co s dé xay dung quy
trinh phan tich, img dung phuong phap phan tich hién dai dé xac dinh ham
lwong chit phan tich bang phuong phap gNMR noi chuén. Phuong phap
gNMR ndi chuin dua trén déc trung cua hat nhén, cia nguyén tir co trong
thanh phan phan tir can phén tich s€ dua trén dac trung tr cua proton (*H)
co trong thanh phan ciu tric cta chit phéan tich va ndi chudn tuong ung da
biét ham lwong chinh xac dé xac dinh ham luong chinh x4c ciia chat phan
tich. Két qua ham lugng XM07, XM09, XM10 nhu bang 3.26.
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Bang 3.26. Két qua ham luong XMO07, XM09, XM10 bang phuong phap

gNMR

Ma ky hiéu ) R HL (%)
Tén chat phan tich (GNMR)

XMO7 Moluccensin Y 98,07

XMO09 3,30-Diacetylphragmalin 98,43

XM10 Xyloccensin E 98,36

Nhan xét: Do tinh khiét cac chat phan 1ap duoc xac dinh bang
phuong phap so sanh v&i chuan noi da xac ham lugng bang phuong phap
gqNMR: tir pho H-NMR ciia cac chat da phan 1ap, xac dinh tin hiéu hydro
dic trung cho hop chit can phan tich, Iya chon chuan ndi véi tin hiéu hydro
dic hiéu voi chét can phan tich.

3.5. Xay dung phwong phap phan tich dinh tinh, dinh lwgng 3 hep chét
trong 14 cay Xu nhé

Ham lugng chét phan tich trong duoc liéu thap, nén mau phirc tap
va kha nang phat hién han ché ciia LC-PDA khién viéc xac dinh cac chat c¢6
ham lugng thép trong duoc liéu gip nhiéu thach thirc, do d6 phuong phap
HPLC dung dau do UV khong dép img du do nhay va do dac hi¢u cho phan
tich vét trong nén mau va can duoc thay thé bang mot phuong phap nhay,
chuyén biét hon.

Phuong phép sic ky long ghép khbi phé LC-MS/MS di tré thanh
mot phuong phéap phén tich hién dai, do nhay, chinh xac cao dé phan tich
cac thanh phﬁn tu nhién trong thyc vat. Dir li€u tir phan tich MS/MS cung
cép thong tin hitu ich cho viéc xac dinh va xac nhan cAu tric cung voi viéc
dé xuat manh me. Ngoai ra, phd MS/MS con cung cép théng tin dé phan
tich dinh tinh va dinh luong cac hop chét riéng 1¢ trong nguyén li¢u thuc
vét. Do do nghién ctu chon xdy dung phuong phép sac ky long ghép khdi
phd LC-MS/MS dé phan tich dinh tinh, dinh lugng 3 hop chat ¢6 cau tric
dac trung cta chi Xu — Xu nhé XM07, XM09, XM10.

3.5.1. D kién phin manh

Céc hop chat XMO07, XMO09, XM10 chua cé tai lidu bao céo vé su
phan manh ciia cac chat nay nhung nhém nghién ciru ciing dya trén sy phan
manh cta cac hop chét nay trén hé thdng LC-MS/MS Xevo G2-XS QTOF
Waters (M¥) dd duoc béo cdo, dé xuit co ché phan manh cho cac hop chat
XMO7 theo hinh 3.53, XMO09 theo hinh 3.54, XM10 theo hinh 3.55, hinh
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phan manh dinh luong va dinh tinh theo phu luc 4. Piéu nay dugc khang
dinh lai bang két qua queét phé thuc nghiém cho thay co ché phian manh
nhom nghién ciru dé xudt c6 do tin cdy cao, phd khdi duoc quét dinh tinh
manh me trén thiét bi UPLC-MS/MS Xevo G2-XS QTof.

Chemcal Formla. Cy,Hy0;
Exact Mass 643 23914 [M+H]

XMo7

YY

Ky hiéu L
chét phén tich Manh ion mwz
Dinh lvgng  643,3270 * 583,2251
XM07 Dinh tinh 643,3270 -+ 357,2057

Dinh tinh 643,3270 » 95,0036

Hinh 3.53. Phé MS manh me va du kién phan méanh cuia XMO07

. Chemical Formula: C3HuO3
T Exact Mass 64525272 [M+H]
XM09
Y =
Y
Ky hiéu . )
chét phén tich Manh ion m/z

Dinh lugng  645.4065 —» 483.2574
XMO09 Dinh tinh 645,4065 —» 465,2359
Dinh tinh 645,4065 —» 95,0053

XM09

Hinh 3.54. Phé MS manh me va du kién phan méanh cia XM09



XM10

Ky hiéu

chiét phén tich Manh ion m'z

Dinh lwong  687.4809 +» 465,2508
XM10 Dinh tinh 687,4809 _, 95,0046
Dinh tinh 687,4809 —» 447,1207

Hinh 3.55. Phé MS manh me va duy kién phan manh XM10
Nhin xét: Phd khdi cac chit phan tich déu c¢6 manh me phu hop véi
cong thirc phan tir, cac manh con thu dugc trén phd daughter scan ciing
trung khép voi dit liéu phan manh ciia cac nghién ctru trude. Két qua tdi uu
da chon ra dugc diéu kién manh ion con cua tung chét c6 cuong do tin hiéu
cao nhat 1am manh dinh luong dé dap tmg d6 nhay cua phuwong phap va cac
manh dinh tinh & cdc mirc ndng luong bé gay khac nhau.

3.5.2. Két qud thiét Idp diéu kién phan tich
biéu kién khdi phé t6i uu da duge xac dinh nhu sau:
* Pidu kién sic ky
Pha déng: acid fomic 0,1% (A) — Acetonitril (B) : 60-40
Cot: ZORBAX XDB-C8 (50 x 4.6 mm; 3.5 pm)
Nhiét d6 cot: 35 °C.
Nhiét do buéng mau: 15 °C.
Téc do dong: 0,6 ml/ phut.
Thé tich tiém: 2 pl.
* Pidu kién khdi phod duoc ghi trong Bang 3.27 va thé phan méanh sau khi
t6i wru cac chat phan tich dugc ghi trong Bang 3.28.
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Bang 3.27. Thong sb cai dat thiét bi UPLC-MS/MS (Water)

Thoéng s6 ngudn ion hoa

Kiéu ion hoa: ESI (+)

Tdc d6 dong khi khir dung méi (nito): 900 lit/ gid
Tdc d6 dong khi du cone (nito): 30 lit/ gid
Nhiét d§ hoa hoi dung méi: 150 °C

Nhiét d6 budng ion héa: 350 °C

Ché d6 ghi ph6: MRM

Thé ion hoa (IS voltage): 0,5KV

Khoang pho (mass range): 50 — 1000 Da

Bang 3.28.Thé phan manh sau khi ti wu cac chét phan tich

Ky hiéu
Chgt phan Manh ion m/z Cone  CE
tich V) %
DPinh lwugng ~ 643,3270 » 5832251 20 8
XMO7 _ Pinh tinh 643,3270 » 357,2057 20 32
Dinh tinh 643,3270 » 95,0036 20 46
Dinh lvgng  645,4065 » 483,2574 6 14

XMO09  Binhtinh 645,4065
DPinh tinh 645,4065 95,0053 6 48
Pinh luong ~ 687,4809 465,2508 40 16

> 1465,2359 6 16
>
| 3
XM10  Dinh tinh 687,4809 ® 95,0046 40 42
>
»

DPinh tinh 687,4809 447,1207 40 20
IS Pinh luong ~ 287,1539 242,1559 25 18

3.5.3. Khdo sat chudn ngi

Do su thay doi ctia dong ion trong phép do phd khdi, viéc sir dung chét
chudn noi 1a diéu can thiét dé nang cao do chinh xac va kiém soét qua trinh
phan tich. C4c tiéu chuin ndi b dugc phan thanh hai loai: dong vi va tuong
tur. Chat chuin noi ddng vi c6 céu trac gidng hét chit phan tich nhung chira
nhan dong vi. Mic du cac chét chuan dong vi 1a tdi wu vé mat 1y thuyét
nhung chung c6 thé khong c6 sin cho cac hop chit méi duoc phan tich ma
khong c6 tai liéu tham khao dugc thiét 1ap. Trong nhitng truong hop nhu
vay, chét chuan noi tuong ty c6 cac dic tinh tuong ty voi chét phan tich,
lién quan dén qua trinh chiét (d6 hoa tan), phén tich sic ky (thoi gian luu)
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va phat hién MS (ché d6 ion hoa) duge chon. Dya trén cong thirc héa hoc,
hé s6 phan bd log P va gia tri pKa cua ba hop chét: Etodolac (C17H21NOs;
LogP = 2,5; pKa = 4,65) [139], Atorvastatin (CssHssFN2Os; LogP = 6,36;
pKa = 4,46)[140], va Ezetimibe (C24H21F-NOs; LogP = 4,5; pKa = 9,48)
[141], nghién ctu tién hanh do phd khdi, cuong d6 tin hiéu thu dugc cia
cac ndi chuan khao sat va xem xét cic diéu kién phat hién sic ky va
MS.Tién hanh quét phd va do cudng do tin hidu thu duoc cia cac ndi chuan
khao sat 1a Atorvastatine, Etodolac, Ezetimibe. Két qua khao sat dugc trinh
bay trong hinh 3.56.

Két qua déu cho tin hiéu cao nhit 1a manh ion me [M+H]* twong (ng
v6i timg chat ndi chuan khao sat tuy nhién tin hiéu ciia Etodolac (IS) cao
hon rd so véi Ezetimibe, Atorvas cho tin hiéu cao nhung thoi gian luu qua
dai so v6i Etodolac mic dii dugc pha & cting mirc nong do 5 pg/ml. Chon
Etodolac dé thuc hién cac khao sat tiép theo.

Test iychuan+IS 3: MRM of 3 Channels ES+
100 15.70 583225
] 1.54¢6
5 XM07
o T T RS LA st SRR ses ApARE)
500 1000 = 1500 = 2000 = 25.00
Test hi} chuan+IS
o 1717
#] aAMO09
0 T T T T L T T T T T T T T T T
500 1000 1500 ~ 2000 2500 3000 3500
Test hi) chuan+IS 1: MRM of
687.481
o 20‘13
* XM10
o BB LA A0 SRS MDA MRS MAALA SRS RASSL AAARE Je Noats
500 1000 1500 2000 2500 3000 = 3500
Test hiy chuan+iS 4. MRM of 1 Channel ES+
227 550.25 > 440 2 (Atorvastatin)
1001 272e7
545
=]
0 A AR Lt s A sy LA L s AR L B ARE LEASA AAARE Lssa)
500 1000 1500 2000 2500  30.00
Test hi) chuan+IS 6. MR
5 16’85
"
0 T T T T T T T T T T T
500 ~ 1000 = 1500 = 2000 = 2500
Test hij chuan+iS
oo 1607
]
0 - Time

500 | 1000 & 1500 = 2000 = 2500 3000 3500 |

Hinh 3.56. Séc ky d cua chuin ndi
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3.5.4. Khdo sdt diéu kién sdc ky
Khdo sat pha tinh

Dua vao tinh chat kém phan cuyc cia chét phan tich, nghién ctru tién
hanh khao sat lya chon ¢t sic ky ma ban chét pha tinh ¢6 pha lién két 1a
cac nhém kém phan cyc thuong duge st dung trong phan tich nhu: C18,
C8, C6 phenyl. Céc cot sic ky duoc s dung trong khao sat pha tinh (Bang
3.29).
Bang 3.29. Céc cot sac ky dwoc sir dung trong khao sat pha tinh

Pidu kién Ban chit pha tinh Tén thwong mai

Gemini C6 phenyl

1 C6 phenyl
pheny (150 x 4,6 mm: 5,0 um)
2 c18 Agilent 5 HC- C18
(150 x 4,6 mm; 5,0 um)
4 c8 Luna C8
(150 x 4,6 mm; 5,0 um)
3 c8 ZORBAX XDB-C8
(50 x 4,6 mm; 3,5 pm)
xscowms  XM07 econs  XMO9 oo XMI10
100+ Tasr 100 14.73 100 14,84
] .,457 ] \' 1473 u 4a
|
R
L |
" 00 2By 00 20 00 | 200
. . ) XM10
gom W gew WP mme LT
%
0 I N | .
T o tididiies APl b
KS-COLUM-4 XMo7 KS-COLUM-4 XMo09 KSCOLUMA XM10
\ \ I 4d
% %] ‘
| | |
[ > o /A min 0 L e
0.0 200 300 0.0 200 300 0.0 200 300
KS-COLUM-3 XM09
KS-COLUM-3 XMO07 100 BZB . XM10
| | | b 4c
% % [ ‘
0 e min O e min o A
8.00 10.00 12.00 8.00 10.00 12,00 800 0. 200

Hinh 3.57. Sic ky d6 khao sat pha tinh
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Nhan xét: Két qua sic ky d6 hinh 3.57 cho thay cot C6 phenyl (hinh 3.57-
4a) twong tac manh vai chat phan tich, peak khong dbi xtimg b/a > 2,0 va bi
ché peak; cot v6i ban chét pha tinh 14 C18 (hinh 3.57-4b) peak khong tach,
peak khong ddi xing b/a > 2,0; cot v6i ban chat pha tinh 1a C8 dai 150 mm
(hinh 3.57-4d) peak tach hoan toan, peak dbi ximg véi tat ca cac chat phan
tich, thoi gian phan tich dai; cot voi ban chét pha tinh 14 C8 dai 50 mm
(hinh 3.57-4c) peak tach hoan toan, peak dbi ximg vai tat ca cac chit phan
tich, thoi gian phan tich ngén, b/a <2,0. Do d6 chon c¢6t C8 lam pha tinh cua
phuong phap.
Khdo sat pha dong

Khao sat duoc tién hanh trén miu chudn hon hop chira cac chat
phan tich XMO07, XM09, XM10 trong Methanol & nong do 5 pg/ml & diéu
kién khéi phd da khao sat v6i diéu kién ban dau nhu sau: Cot phén tich
ZORBAX XDB-C8 (50 x 4,6 mm; 3,5 pm) thé tich tiém 2 ul, tbc do dong

-
0,4 ml/phuat.
Ksap XMOT KSMP21 XVOT ksups1 XMOT KSuPLT XMO7
1 [ ] 769 1009 60 ] 778
I | | I
4 40 40 - A
| 1 M A I\
| \\ 1] I ] \
o T T T T min O T P min ./ T T T min T T T T T T min
800 10.00 1200 800 1000 1200 800 1000 1200 8.00 10.00 1200
KS-MP-1 XMo9 KS-MP-2-1 XM09 XMO09 ksmpa11  XMO9

8.79 87 KS-MP-3-1 878

P i i
L L T \ 1

0 e min e min 0T - min O~ T T T m
8.00 10.00 12.00 8.00 10.00 12.00 8.00 10.00 12.00 8.00 10.00 12.00
i XM10 XM10 KSMP-31 XM10 XM10
1047 KS-MP-2-1 1023 KS-MP-4-11
100- f\ 1039 100 1048

100

J \: 1 )/ \ ! )/ /‘/ \

0rrr e min 0 min 0 min o -~

T T P min
10.00 12.00 8.00 10.00 12.00 8.00 10,00 2.00 800 10.00 1200

KS-MP-5-1 KS-MP-7-1
oo 1253 KSMP6-1 1283 KS-MP-8-1
‘ 100-0.014.76 659908 1004 T 656
15‘55 i 1 » 1210
1 1113 1
%] %] 15.27
"] i | s0s ¥ s *1 4.07 |0,5}\5n¢
] Il ||1 L L eos
1 7'57 i l\}‘ I \ W|ll | | 13 nsa {H l’ ll 1 | | &n ' ” | s
ol L ALAAIL TI min ; bt e min ol r min
50 100 150 100 ' 150 50 100 150 50 | 100 150

Hinh 3.58. Sic ky dd khao st pha dong
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Nhin xét: Két qua sic ky do hinh 3.58 cho thiy cac diéu kién sic
ky véi hé dung mdi co Methanol 40% ap suat ting cao, cac chat phan tich
khong dap tng phén tich voi cac hé dung méi nay. Véi diéu kién sic ky véi
hé dung mdi cd Acetonitrile két hop vaoi cac dung méi 1a mubi cac hop chét
bi gidam cudng do tin hi€u khong phan tich dugc trong thoi gian 20 phat.
Trong khi v4i hé dung méi Acid formic 0,1% (hodc acid acetic 0,1%) voi
Acetonitrile (60:40) déu dap tng cac chat phan tich XM07, XMO09, XM10
Vi thoi gian luu khoang 11 phit, tuy nhién hé¢ dung moi Acid formic 0,1%
véi Acetonitrile (60:40) cho tin hiéu cuong do 16n hon Acid acetic 0,1%
(hinh 3.58). Do d6 chon diéu kién sic ky voi hé dung moi Acid formic
0,1% va Acetonitrile (60:40).

Pé nghi diéu kién sic ky nhw sau:

Cot sic ky: Zobax XDB-C8, 80 A, 4,6 x 50 mm, 3,5 um, nhiét d6 cot 35°C;
Pha dong: Acid fomic 0,1% (A) — ACN (B) : 60-40;

Chuong trinh gradient pha dong:

Thoi gian (phut) Tdéc do dong A (%) B (%)

0 0,6 60 40
12,40 0,6 60 40
12,50 0,6 20 80
17,00 0,6 20 80
17,01 0,6 60 40

20,00 0,6 60 40
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3.6. ThAm dinh phwong phap
Bang 3.36. K&t qua tom tat tham dinh phuong phap

Thong sb Két qua
, Két qua cho thiy cac thong s0 thoi gian luu, dién tich pic, ty
Tinh tuong
thich hé théng s6 dién tich pic va ty sé thoi gian luu cua cac chat phan tich va
j chuén noi khi tiém 1ap lai 6 lan deu cd RSD <5,3 %.
Két qua khao sat cho thay trén sac ky d6 mau LOQ cé cac pic
XMO7 (7,86 phat), XM09 (8,90 phat), XM10 (10,64 phut),
Tinh dac hieu 15,899 phi)

Miu trang khdng xuét hién pic tai thoi gian luu céac pic trén.
Tin hiéu dap tmg ctia mau tring tai thoi diém trung voi thoi
gian luu cua cac hoat chat khong vuot qua 20% tin hiéu dap
{tng cua chat phén tich & ndng do.

, LOD va LOQ
Sl‘e"nl ngri‘éipﬁﬂ XMO7 0,009 ppm va 0,03 ppm
dinh Iuong ; XM09 0,015 ppm va 0,05 ppm
i i XM10 0,036 ppm va 0,12 ppm.
Tuong quan tuyén tinh gitra ndng do va ti s dién tich AJ/Ais
Khoing  tuyén ctia 3 hop chat dat hé sb R?>0,995;
tinh XMO07 :0,03-7,50 ppm R?=10,9978
XMO09 :0,05-12,50 ppm R?2=10,9961
XM10 0,12 — 30,00 ppm R? = 0,9954
bo dung XMO7 197,75 - 100,59 % RSD: 1,21 %
XMO09 197,11 -101,27 % RSD: 1,61 %
20% XM10 : 96,32 — 99,46 % RSD :1,20 %
XMO7 101,45 -103,32 % RSD : 0,63 %
XMO09 100,58 — 101,59 % RSD : 0,37 %
100% XM10 102,57 — 104,13 % RSD : 0,51 %
XMO7 101,99 - 104,13 % RSD : 0,82 %
XMO09 100,63 — 102,89 % RSD : 0,88 %
150% XM10 101,26 — 102,73 % RSD : 0,53 %
Do chinh xac XMO7 (%) :0,0134 £ 0,00034 RSD : 2,35 %
trong ngay va :0,0128 + 0,00025 RSD: 1,76 %
khac ngay XMO9 (%) 10,0225 + 0,0011 RSD : 4,24 %
10,0216 £ 0,00083 RSD : 3,49 %
XM10 (%) :0,0598 £ 0,0023 RSD : 3,47 %
10,0571 £ 0,0016 RSD : 2,56 %
X A XMO7 (%) :0,0129 + 0,00061 RSD : 4,32 %
Do /z"s“ocdmh/ 24 XM09 (%)  :0,0219+ 00011 RSD : 4,62 %
g1 XM10 (%) - 0,0569 + 0,0030 RSD : 4,81 %
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3.7. Ung dung quy trinh phan tich dinh dinh tinh, dinh lwgng XMO07,
XMO09, XM10

Két qua phan tich dinh tinh, dinh lugng XM07, XM09, XM10 dbi
véi cac mau thir duoc liéu cho ham lwong XMO7 khoang tir 0,012 % -
0,015 %, XMQ9 khoang tir 0,019 % - 0,025 %, XM10 khoang tir 0,059 % -
0,074 % (Bang 3.37). Dbi véi cac mau thir duoc liéu cdy Xu 6i, mau thir
EXG-cao MeOH, EXG-cao Etylacetate déu khong phét hién c6 chira 3 chat
nay.

Bang 3.37. Két qua phan tich mot s mau tinh theo khéi lwong bot
dugc lieu kho thu tir 14 cay

Tén mau

x x MAiu Miu Maiu
\ MauEXML - Mau EXM2 £yv3 EXM4 EXMS5
Chi tiéu
i(l}\)/llg;} tinh Pung bung bung Dung Dung
2.Pinh tinh , , , . ,
XM!OQ Pung Pung Pung bung bung
?(:\)/Illng tinh Ding Duing Duing bing Ding
4.Pinh 0,0135 + 0,0159 + 0,0123 + 0,0143 £ 0,0144 +
lwgng 0,00036 0,00065 0,00024 0,0010 0,00057
XMO7 (%) RSD =1,66 RSD=1,82 RSD =0,86 RSD=3,17 RSD=1,78
5.pinh 0,0232 + 0,0250 + 0,0194 + 0,0195 + 0,0183 +
lwgng 0,0015 0,0010 0,00061 0.0020 0,00087
XMO09 (%) RSD=4,00 RSD=260 RSD=199 RSD=455 RSD=2]11
6.Pinh 0,0601 + 0,0741 + 0,0589 + 0,0646 + 0,0643 =
lwgng 0,0024 0,0040 0,0016 0,0037 0,00074 RSD =
XM10 (%) RSD=1,78 RSD=240 RSD=122 RSD=257 051
7. Pinh tinh Moluccensin Y : Khong phat hién
EXG-cao MeOH 3,30-Diacetylphragmalin: Khong phat hién
Xyloccensin E: Khdng phat hién
Moluccensin Y: Khong phat hién
EXG-cao Etylacetate 3,30-Diacetylphragmalin: Khéng phat hién
Xyloccensin E: Khéng phét hién
* EXM1 — EXM5 : ki hiéu mau thit
Nhén xét

Nghién ciru di d& xuat mot phuong phdp LC-MS/MS dé phan tich
dong thoi 3 chét phan tich Moluccensin Y, 3,30-Diacetylphragmalin,
Xyloccensin E 1a mdt phuong phap hién dai. Phuong phap LC-MS/MS sur
dung Cot ZORBAX XDB-C8 (50 x 4.6 mm; 3.5 um), k§ thuat MRM, ESI
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ché @6 duong, pha dong don gian véi gia thanh thap - kinh té dé phan tich
cac chat. Viéc phan tich trén cac cot C8 thé hé méi véi hat pha tinh nho da
mang lai két qua tot khi phan tich anh huéng ctia nén mau dén chit phan
tich, thoi gian phan tich nhanh so véi cac phuong phap phan tICh dugc liéu
khac. Phuong phap nay da duoc danh gia day du veé cac yéu t6 khac nhau,
chang han nhu do chon loc, d6 6n dinh, pham vi tuyen tinh, LOD va LOQ
thép, d6 phuc hdi va do 13p lai, st dung mét chuén noi phé bién, gia thanh
ré 1a Etodolac. D9 tin cdy ctiia phuong phap nay trong thir nghiém duogc liéu
c6 thé 1a tiém nang 16n trong viéc phat hién dinh tinh va dinh lugng cac
nhom hop chit Limonoid trong duge liéu. Két qua tham dinh trén mau duoc
lidu déu dat cac quy dinh cia AOAC, ICH vé phén tich hop chat.

Két qua tham dinh cho thdy quy trinh phén tich dinh tinh, dinh
lugng dong thoi 3 hop chat Moluccensin Y, 3,30-Diacetylphragmalin,
Xyloccensin E trong 14 cdy Xu nho bang k¥ thuat LC-MS/MS da duoc xay
dung va tham dinh dap tng cac yéu cau theo huéng dan cia AOAC va ICH
vé thdm dinh phuong phap phan tich thudc. Quy trinh nay c¢6 thé duoc tng
dung dé xac dinh ham luwong 3 chit Moluccensin Y, 3,30-
Diacetylphragmalin, Xyloccensin E trong 14 cdy Xu nho. Déi v6i cac mau
thtr dugc liéu cay Xu 6i, mau thir EXG-cao MeOH, EXG-cao Etylacetate
déu khong phat hién co chira 3 chat trén.
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KET LUAN

Luan 4n da khao sat thanh phan hoa hoc cua cdy Xu 6i va Xu nho

thu héi tai rimg ngap man Viét Nam, hai loai chua dugc nghién ctru nhiéu &
Viét Nam. Két qua dat dugc nhu sau:
1. Nghién ciru vé hoa hoc

@
0’0

Bing cac phuong phap sic ky két hop nghién ctru di phan 1ap duoc 21
hop chit tir cdy Xu nhé va Xu éi trong d6 7 hgp chat méi chua duoc
tim thay trong tu nhién (cong bé qudc té):

> 04 chat méi phan lap dwoc tir cdy Xu nho gom XMO1
(Xylomoluccenoid A); XMO02 (Xylomoluccenoid B); XMO03
(Xylomoluccenoid C), XM04 (Xylomoluccenoid D);

> 03 chat méi phan lap duoc tir cdy Xu o6i gom XGO1
(Xylocagranoside  A); XG02 (Xylocagranoside B); XGO03
(Xylocargranin A).

> 06 hop chat da biét déu c6 khung triterpenoid chat méi phan lap
dugc tir cdy Xu nho gém: XMO5 (Xylomolin S), XM 06 (1H-
Dibenzo[b,e][1,4]dioxepin-11-one,3,8-dihydroxy-4-(methoxymethyl)-
1,6-dimethyl), XMO07 (Moluccensin Y), XM 08 (Swietmanin H),
XMO09 (3,30-diacetylphragmalin), XM10 (Xyloccensin E).

> 08 hop chét di biét déu c6 khung triterpenoid phan lap dugc tir cay
Xu 6i gdm XG04 (Xyloccensin P), XG05 (Xyloccensin Q), XG06
(Odoratone), XGO7 (Chisocheton F), XGO08 (Xylogranatin S), XG09
(Xylogranatin C), XG10 (Xylogranatin D), XG11 (9-O-methyl
Xylogranatin R).

XM10 (xyloccensin E) lan dau tién hop chat nay dugc phan 1ap tir cay
Xu nho.

XMO06 (1H-Dibenzo[b,e][1,4]dioxepin-11-one,3,8-dihydroxy- 4
(methoxymethyl) -1,6-dimethyl), XMO08 (Swietmanin H) lan dau tién
hop chat nay dugc phan l1ap tir chi Xu (cu thé 1a cy Xu nho).

Nghién ctru da phan lap va sir dung chat sach phan lap duoc tir 14 cay
Xu nhé str dung 1am chat chuan dbi chiéu trong thiét 1ap quy trinh
phan tich dinh tinh va dinh lugng la Moluccensin Y, 3,30-
Diacetylphragmalin, Xyloccensin E.

Xac dinh céu tric va dinh luong 03 hop chat phan lap duoc tir 14 cay
Xu nho sir dung lam chat chuan ddi chiéu trong thiét lap quy trinh
phan tich bing phwong phap gNMR véi ham luong: Moluccensin Y
98,07 %, 3,30-Diacetylphragmalin 98,36 %, Xyloccensin E 98,43 %.
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< Nghién ctu da xay dyng va tham dinh quy trinh phan tich dinh tinh,
dinh lwong dong thoi ba hop chat dic trung cua cdy Xu nho

Moluccensin Y, 3,30-Diacetylphragmalin, Xyloccensin E bang phuong

phap phan tich hién dai LC-MS/MS di duoc xay dung va tham dinh

dap ung cac yéu cau theo hudng dan caa AOAC va ICH vé tham dinh
phuong phap phan tich thudc. Quy trinh nay cé thé dugc ung dung dé

xac dinh  ham lwong 3 chit Moluccensin Y, 3,30-

Diacetylphragmalin, Xyloccensin E trong cay Xu nho.

2. V& thir nghiém hoat tinh sinh hoc
% Hoat tinh khang vi sinh vt

Thir nghiém hoat tinh khang vi sinh vt trén 21 hop chat phéan 1ap tir
cdy Xu nho va Xu 6i két qua thir nghiém cho thay cac hop chat phan lap tir
cay Xu nho thé hién hoat tinh trc ché tir 1 dén 5 chung vi sinh vat, trong do
hop chit XMO06 c6 hoat tinh kha manh véi MIC 32-64 pg/ml trén 5 chung
E.faecalis ATCC29212, S.aureus ATCC25923, B.cereus ATCC14579,
P.aeruginosa ATCC27853 va C.albicans ATCC10231.

% Hoat tinh gdy déc té bao

Cac hop chat phan 1ap tir cdy Xu nho thir nghiém trén cac dong té bao
ung thu phéi (SK-LU-1), ung thu vi (MCF-7), ung thu gan (HepG2), ung
thu ¢d tir cung & ngudi (Hela). Két qua trén cho thdy c6 3 mau XMO03-chit
méi (Xylomoluccenoid B), XM04-chat méi (Xylomoluccenoid A), XMO05
(Xylomolin S), thé hién hoat tinh uc ché sy phat trién cua cac dong té bao
ung thu nghién ctru (Hela, MCF-7, HepG2) véi gia tri IC50 tr 26,77 —
54,19 pM. Cac mau con lai chua thé hién rd hoat tinh gay doc té bao & thu
nghiém nay.

Két qua sang loc thir doc té bao cua cac hop chit phan 1ap tir cdy Xu 6i
cho thay cac hop chiat XG06 (Odoratone), XG09 (Xylogranatin C) thé hién
hoat tinh gay doc t& bao nghién ctru (A549, MCF-7, HepG2) véi gia tri
IC50 tir 27,54 — 46,99 pM, cac miu con lai chua thé hién rd hoat tinh gay
doc té bao ¢ thir nghiém nay.
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KIEN NGHI HUONG NGHIEN CUU TIEP THEO

Can c6 nhitng nghién ctru tiép tuc ddi véi Chi Xu, Xu 6i va Xu nho 1a
loai cAy ngap man ctia Viét Nam. Dic biét cAn nghién ciru thir nghiém dbi
v6éi cac hop chat co hoat tinh sinh hoc manh nhu: XMO1l-chat méi
(Xylomoluccenoid A), XMO02- chat méi (Xylomoluccenoid B), XMO05
(Xylomolin S), thé hién hoat tinh {rc ché sy phat trién cua cac dong té bao
ung thu nghién ctu (Hepla, MCF-7, HepG2) véi gié tri ICso tur 14.32 —
54.19 uM, thir thém mot s6 hoat tinh gay doc té bao té bao than kinh, doc
tinh ban trudng dién cua cac chit méi lan dau tién dugce cong bd quic té
gom XMO1-chat méi, XM2-chit méi, XM03-chit méi, XM04-chit méi,
XGO01-chat méi, XG02-chat méi, XG03-chat méi nham phat hién thém
c4c tac dung tich cuc ciia hai loai Xu 6i va Xu nho 14 loai cdy ngap man cua
Viét Nam.

Tiép tuc khao sat cac phan doan con lai ciia cac cao tho tir hai loai Xu
61 va Xu nho.
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