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LOI CAM DOAN

To6i muon khcfng dinh rcfng lugn van thac st nganh Hoa hoc voi dé tai “Khao
sdt thanh phan héa hoc va hoat tinh irc ché enzyme a-glucosidase trén mét sé6 hop
chdt phan ldp cia thit qud binh bdt meéc Annona glabra L.”, la cong trinh khoa
hoc do chinh toi tw tim hiéu va thuc hién dua trén nhitng 56 lieu, tai lieu khoa hoc
duwoc cong bd. Chinh Ii do trén, nhitng két qua nghién ciru trong ludn van thac si
dam bao tinh khdch quan va chudn xdc va chwa c6 nghién ciru nao truée day ghi

nhdn két qua nay.

Tac gia luan van ky va ghi r6 ho tén

PAO NGQC VAN TRANG



i

LOI CAM ON

Trudc tién, toi xin bay to long biét on sdu sic dén TS. Nguyén Vin Kiéu —
Vién Khoa hoc Co ban va Ung dung — Pai hoc Duy Tén, Thanh phé H6 Chi Minh
va PGS. TS. Mai Dinh Tri — Vién Cong ngh¢ Héa hoc — Vién Han 1am Khoa hoc va
Cong ngh¢ Viét Nam, Thanh phé Ho Chi Minh, d3 tan tam dinh hudng, huéng dan
va chia sé nhiing tri thirc chuyén nganh cung vai cac tich lily chuyén mon c6 gia tri
trong linh vyc phan tinh dic tinh hoa hoc cta cac hop chét ty nhién. Nhitng sy gitp
d& va tao moi trudong thuan loi tir quy thay da gitip t6i hoan thanh dé tai nghién ctru
mot cach hi¢u qua ve suon sé.

To1 xin gui 101 cdm on chan thanh dén PGS. TS. biang Van Son — Vién khoa
hoc va Cong nghé Viét Nam, Vién Sinh hoc Nhié¢t déi, da hd tro tin tAm trong cong
tac dinh danh mau qua Binh bat nudc duge ap dung trong dé tai nghién ciru.

Tbi xin gui 161 cam on chan thanh dén ban Lanh dao phong Pao tao va cic
phong chic ning ctia Hoc vién Khoa hoc va Cong nghé di tao moi diéu kién thuan
loi, ho tro toi trong subt giai doan thyuc hién va hoan thanh luan van Thac si.

T6i xin bay to long biét on sau siac dén quy Thay C6 khoa Hoéa Hoc — Hoc
vién Khoa hoc va Cong nghé — Vién Han lam Khoa hoc va Cong nghé Viét Nam.
Sy tan tdm giang day, huéng dan va dong thoi da chia sé nhiing kién thirc chuyén
mon cung kinh nghiém thuc tién quy bau ctua quy Thay C6 da gitp t6i rat nhicu
trong qua trinh trau doi kién thirc va thyc hién nghién ctru.

Xuyén suét qua trinh trién khai dé tai nghién ctru, t6i may man duoc nhiéu sy
hd tro tan tim tir NCS. ThS. Phan Hoang Vinh Truong, ThS. Pong Phan Si
Nguyén, ThS. Nguyén Thi Anh Minh ciing cac anh chi va dong nghiép. Su giup dd,
nhitng 1&i khuyén hitu ich va kinh nghiém quy gia tir moi ngudi da hd tro va tao
moi truong thuan lgi gitp té1 hoan thanh nghién ctru. To1 xin guri 101 cdm on chan
thanh dén tat ca.

Cudi cung, t6i vO cung biét on gia dinh, dic biét 1a ba me, cung véi dong
nghiép va ban bé, nhiing nguoi da luén dong hanh, dong vién va tiép thém dong luc

virng chic dé co thé thyc hién thanh cong dé tai va hoan thanh chuong trinh hoc tap.
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MO PAU

1. Ly do chon dé tai

Viét Nam s¢ hitu h¢ thuc vat phong phu véi hon 12.000 loai, tao diéu kién
thuan 191 cho nghién ctru cac hop chét tu nhién c6 tiém nang duoc 1y [1]. Viéc
phan 14p va phan tich cac hop chit ndy gop phan xac dinh thanh phan héa hoc va
hd tro diéu tri nhiéu bénh nhu ung thu, viém nhiém va dai thao duong. Mot )
hoat chit quan trong dd dugc thuc hién nhu artemotil tir cdy Ngai hoa vang
(Artemisia annua) dung diéu tri s6t rét [2], va paclitaxel tir cdy Thong d6 (Taxus
brevifolia) dung trong diéu tri ung thu vi [3]. Tuy nhién, chi c6 khoang 10% da
dang sinh hoc toan cau da duoc nghién ciru [4], cho thay dugc tiém nang 16n can
duoc khai thac, dic biét v6i loai Binh bat nudc — mot loai cay xam 1an pho bién
tai Viét Nam, c6 trién vong trong diéu tri dai thao dudng

Cay Binh bat nudc (Annona glabra L.), c6 tén goi khac nhu Na Xiém, 1a mot
loai thyc vat xAm 14n phan bo rong rii & cac nude va khu vue thude doi khi hau
néng am, trong d6 c6 Viét Nam. Vi ngudn gdc xut st tir cac nude Trung MY,
Mexico, Brazil va Peru, cdy Binh bat nuéc rat dé thich nghi va c6 kha ning phat
tan va sinh s61 ndy nd nhanh chéng [5]. Trong y hoc dan gian, Binh bat nudc
duoc xem nhu mot loai thuc phém %! phﬁn thit qua cé thé an duoc va dung dé
lam mut. O cac nude chau A, dic biét & Maldives, qua Binh bat nuéc dugc su
dung nhu mét nguyén liéu phd bién trong dd udng hoic nudc trai cay twoi. Hat
qua duoc nghién nat va nu vaoi dau dura c6 thé duoce s dung dé tri chay ran [6].
L4 va than non cua cdy Binh bat nudc két hop véi 14 va than cay Lac tién co thé
duoc ndu 1am tra voi tac dung tiéu diét giun san va tuyén tring. Ngoai ra, cac bd
phan sinh dudng quan trong ctia cdy chang han nhu ré va than ciing co gia tri y
hoc cao va duoc dung rong rii trong cac bai thudc cb truyén dé hd tro chira tri
s6t, tho bon, bo tim va an than... [7]. Céac nghién clru vé thanh phén hoa hoc
trong &, 14, trdi va vo clia cdy Binh bat nuéc da dan lam sang to nhiing tng
dung tiém nang cua loai cay nay, déng thdi xac nhan sy hién dién caa nhiéu
nhom hop chat quan trong, dién hinh nhu flavonoid, glycoside, saponin, tannin,
steroid, anthraquinone, va acetogenin, ... [8]. Tuy nhién, nhitng nghién ctru trén
phan thit qua Binh bat nudc con nhiéu han ché, cho thiy rang cic dinh hudéng
nghién ciru vé cc thanh phan tir thit qua Binh bat nudc c6 tiém nang khai thac
16n, nhung mirc d6 quan tim nghién ctru van con han ché. Bén canh d6 qua Binh
bat nuéc c6 sd lwong hat 16n chiém 70% toan qua, chinh vi nguyén nhan d6 khi

cac nghién ciru trude day di duoc thyc hién trén toan qua (bao gom hat qua va
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thit qua) lam dat ra nhitng nghi van cac thanh phan cac hop chat da phan lap
dugc dugc phan 1ap ra tur hat.

Duya vao nén tang co sé khoa hoc va hiéu biét hién co vé loai cay nay, cling
v6i nhitng 1y do nghi van trén di duogc trinh bay, toi chon thue hién dé tai nghién
ctru “Khao sat thanh phin héa hoc va hoat tinh wc ché enzyme a-
glucosidase trén mot s6 hop chat phan lap ciia thit qua Binh bat nuéc
Annona glabra L.”. Thit qua Binh bat nuéc dugc chon lam dbi tuong nghién
ctru chinh nham phén tich thanh phan hoa hoc va phan tich tiém ning sinh hoc
ctia nhitng hop chat phan lap duogc trong viée e ché enzyme a-glucosidase, qua
d6 hudng dén Gmg dung trong phong ngira va ting cudng hd trg kiém soat bénh
dai thao dudng. Dit liéu ciia nghién ctru s& cung cip cac thong tin khoa hoc quy
gid vé thanh phan hoa hoc va hoat tinh sinh hoc, déng thoi nang cao gid tri va
tiém nang ung dung cua duoc liéu quy nay ciing nhu 1am sang t6 cac van dé

nghi van trude day.

2. Dinh huwéng nghién ciru

e Dinh hudéng chung:

- BO sung va dem lai nhiéu thong tin khoa hoc quan trong vé phan b cac hop
chét cua thit qua Binh bat nudc, dac biét la dé cap dén dic tinh sinh hoc cua
cac hop chét ty nhién co trong loai thyc vat nay.

- Phan tich tac dong ctia cac hop chit phan 1ap dén hoat dong ctia enzyme o
glucosidase, gop phan xac dinh tiém ning hd trg quan 1y bénh ddi thdo
duong trong thuc hanh 1am sang.

- Go6p phan ning cao gia tri cua cdy Binh bat nudc va cac bd phan ciia nd
trong y hoc ¢o truyén Viét Nam, dong thoi mo ra co hoi tmg dung trong
nganh cong nghiép duoc pham.

o Dinh huwéng chi tiét:

- Tién hanh diéu ché phan 1ap cac cao phan doan tir nguyén li€u bot thit qua
Binh bat nuéc bang phuong phép chiét Soxhlet, sir dung cac dung méi véi
d6 phan cyc ting dan nham thu duoc cac cao phan doan twong tng.

- Trién khai cac phuong phép tach chiét sac ky, bao gom sac ky 16p mong va
sac ky cot dé phan tich va nhan dién cac hop chat hitu co tir cac cao phan
doan thu duoc.

- Lam sang té ddc diém cau trac cua cac hop chat da phan lap dua trén dir
liéu ph6 nghiém bao gdm cac ki thuat nhu: 1D-, 2D-NMR va MS.

- Panh gia hoat tinh sinh hoc cta cac hop chit phan lap thong qua thir



nghiém trc ché enzyme a—glucosidase, tir d6 xem xét gia tri tng dung trong
cham soc va hd tro kiém soat bénh dai thao duong.

3. Noi dung nghién ctru
Dé tai nghién ctru tap trung vao nam khia canh cot 161 sau :

e Noi dung 1 : Thu thap, giam dinh va xir li mau qua Binh bat nuéc nham

dam bao chét luong va do chinh xac cho cac budce nghién ciru tiép theo.

e Noi dung 2 : Tién hanh diéu ché cac cao phan doan tir bt thit qua Binh
bat nuée bang phuong phap chiét Soxhlet, st dung dung méi c¢6 dd phan

cuc tang dan dé thu dugc cac phan doan phu hop.

e Noi dung 3 : Ap dung cac ki thuat sic ki bao gém: sic ki 16p mong, sic
ki cot pha thudng/ pha dao, sephadex-LH20, ... dé phan 1ap cac hop chat

tu nhién tr cac cao phan doan da diéu che.

e Noi dung 4 : Xac dinh dic diém cau triic héa hoc cia cic hop chat hitu
co phén lap théng qua cic phuong phap phd nghiém hién dai nhu: 1D-
NMR, 2D-NMR, HR-EIS-MS, ... gitp lam sang to thanh phan héa hoc

cuia mau nghién ctru.

e Noi dung 5 : Panh gid hoat tinh sinh hoc cta cac hop chat thu duoc
thong qua thir nghiém kha ning wc ché enzyme a—glucosidase, md ra

trién vong trong chdm soc va diéu tr1 bénh dai thao duong.

4. Nén tang khoa hoc va gia tri thye tién ciia nghién ciru

Cay Binh bat nudc 1a mot loai thyc vat phé bién, duoc st dung rong rai trong
y hoc ¢6 truyén ¢ nhiéu qudc gia chau A, dic biét 1a An Do va Viét Nam. Trong
y hoc dan gian, cdy nay dugc xem nhu mdt vi thudc c6 nhiéu cong dung dang
cha ¥. Cac nghién ctru trude ddy da phan lp va xac dinh thanh phan héa hoc cia
cdy, cho thdy sy da dang cila cdc hop chat c6 hoat tinh sinh hoc quan trong. Tuy
nhién, phan 16n cac nghién ctru trudc day chi tap trung vao ré, than va l4 cla cay
Binh bat nuéc, trong khi cac nghién ciru chuyén sau vé thit qua van con kha han
ché, dic biét ddi véi cac loai cay duogc tréng va phat trién & Viét Nam. Chinh vi
vay, viéc nghién ctru, phan 1ap cac hop chét tir cao chiét cua thit qua Binh bat
nude khong chi gop phan giup bo sung dir liéu khoa hoc ma con hoan thién birc
tranh tong thé vé sy xuat hién ciia cic hop chat co trong loai cdy nay. Hon nira,
viéc mé rong nghién ctru vé thanh phan héa hoc cua thit qua Binh bat nudc c6
thé mang lai nhitng phat hién quan trong, bao gdm ca cac hop chat thién nhién

méi voi ti€ém nang sinh hoc cao. Trong d6, kha nang Gc ché enzyme a—
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glucosidase 1a mot tiéu chi quan trong trong nghién ctru hd tro kiém soat dudong
huyét & bénh nhan dai thiao duong type II — mot cin bénh phd bién hién nay. Do
do, viéc khai thac va danh gid hoat tinh sinh hoc cua cac hop chit co trong thit
qua Binh bat nudc s& tao tién dé quan trong cho cac phuong phap diéu trj méi,

mo ra hudng trng dung tiém nang trong dugc li¢u va y hoc hién dai.

5. Tam quan trong va y nghia ciia dé tai

Nhirng phét hién quan trong, khong chi mang dén nén tang khoa hoc viing
chic ma con gép phan mé rong birc tranh tong thé vé hé héa hoc cua cdy Binh
bat nudc sinh trudng tai Viét Nam. Viéc phan 1ap va xac dinh céu tric cla cic
hop chat tuy nhién gitp lam ré dic diém héa hoc ciia b phan nay, tir d6 bo sung
dir liéu quan trong vao kho tang nghién ctru vé dugc lidu. Dac biét, nghién clru
vé hoat tinh trc ché enzyme a—glucosidase di gop phan lam sang to tiém ning
dugc 1y cua cac hop chat phan lap dugc. Két qua nay khong chi giup khang dinh
gia tri cia cady Binh bat nudc trong y hoc ma con mé ra huéng ung dung méi
trong linh vire ché pham dugc va san pham chiam soc stic khoe cho bénh nhan dai
thao duong. Nhitng phat hién nay c6 kha ning trd thanh nén tang phét trién quan
trong giup dinh hudng nghién ctru chuyén biét hon nham phat trién cac ché pham

thién nhién c6 gia tri cao trong dicu tri bénh.



CHUONG 1. TONG QUAN VE NGHIEN CUU

1.1. So lwge vé bénh dai thao duong
1.1.1. Giéi thi¢u chung

Diabetes mellitus hay con dugc goi 1a bénh déi thao duong 1a mot hdi ching
roi loan chuyén hoa lau dai, biéu hién qua tinh trang mic glucose huyét turong ting
cao kéo dai, xay ra do tuyén tuy khong san xuat du insulin hodc co thé suy giam kha
nang st dung insulin mgt cach hi¢u qua [9]. Insulin 1a mdt hormone quan trong do
té bao dao tuy tiét ra, co chlrc nang kiém soat qua trinh chuyén hoa glycogen thanh
glucose tai gan. Khi co thé bi thiéu hut insulin, qua trinh nay dién ra khong kiém
soat, 1am ting luong glucose trong mau, dan dén tinh trang dudng huyét cao.

Trong bdi canh y hoc phat trién, dai thao duong van 1a mot van dé sire khoe
nghiém trong, khong chi tao ra nhimg thach thirc dang ké ddi véi stic khoe cong
déng ma con dit ra nhiéu kho khin trong cong tac cham séc va diéu tri bénh nhan,
bao gom tai Viét Nam. Theo mét nghién ctiru qudc té duge cong bo trén tap chi The
Lancet vao nam 2024, s6 nguoi truong thanh dugcchuan doan bénh 1y dai thao
duong trén toan cau di tang gap ddi trong 30 ndm qua tir 7% vao nam 1990 1én 14%
vao nam 2022, v&i udc tinh khoang 828 triéu nguoi (tir 18 tudi tré 1én). Trong do,
bénh déi thao dudng type II chiém hon 95% sb ca mic. Su gia ting nhanh chong sb
ca méc bénh trong nhitng ndm gan day c¢6 mdi lién hé chat ché véi ti 1¢ béo phi ngay
cang cao, dic biét & gidi tré. Pay dugc xem 13 mot trong nhitng yéu té hang dau gop
phan gy nén tinh trang rdi loan dung nap insulin tir d6 1am gia ting nguy co mac
bénh dai thio dudong. Ty 1& mac bénh ting & 131 qudc gia ddi voi phy nit va 155
quéc gia ddi v&i nam gid1, dac biét 1a cac nudce co thu nhap thép noi ty 1¢ méc bénh
taing nhanh nhung kha ning tiép can diéu tri con han ché [10]. Bdo cdo tir Lién doan
Pai thao duong Québc té (IDF) cong bd nim 2019 cho thdy khoang 6% nguoi
truong thanh tai Viét Nam dugc chuin doan mic dai thao dudong twong dwong
khoang 5,75 triéu ngudi [11]. Trude thuc trang ddng bao dong vé su gia ting cua
bénh déi thao duong, can bénh nay dang c6 muc d§ anh hudng ngay cang lon,
khong chi gy ra cac bién ching nghiém trong nhu suy than, tén thuong than kinh,
huyét ap, tim mach ma con co thé de doa dén tinh mang. Vi vay, viéc hinh thanh
nép sbng tich cuc, sang loc bénh sém dé giam nguy co bién chimg, cung véi viée
nang cao cdng tic nghién ctru va déi moi phuong phap diéu tri bénh duogc tdi vu
hoa hon, dic biét 1a str dung cac loai dugc phdm c6 ngudn gdc thién nhién, chinh 1a

nhing giai phap quan trong can dugc vu tién hién nay.



1.1.2. Phan loai bénh dai thao dwong

Bénh déi thdo duong dugc chia lam hai loai phé bién:

e Dii thao dwong type I (do s ton thwong té bao beta tuy, gy suy gidm
nghiém trong hodc mdt hoan toan khd ndng san xudt insulin )

Pai thao dudng type I 13 mot dang rdi loan chuyén hoa do su pha hay té bao
beta tuyén tuy, khién co thé khong thé san xuat hodc chi tao ra mot lugng insulin rat
nho. Trong d6, khoang 95% truong hop xudt phat tir co ché ty mién (type IA), trong
khi 5% con lai khong xac dinh dwoc nguyén nhéan rd rang (type IB). Su thiéu hut
insulin dan dén tang néng d6 glucagon trong mau, lam rdi loan chuyén héa duong,
gay nhiém toan ceton néu khong duogc diéu tri kip thoi. Pai thio duong type I c6 thé
anh huong dén nhiéu nhom tudi khac nhau, song thuong phd bién hon & tré em va
ngudi tré tudi. Nhitng ngudi mic bénh ndy phu thudc vao insulin ngoai sinh dé duy
tri duong huyét trong ngudng 6n dinh [11].

e Dii thao dwong type I (rdi loan hoat déng ciia té bao beta tuyén tuy do
danh huéng cia dé khang insulin)

Trude day, bénh dai thdo duong type Il thuong dugc goi 1a dai thao duong &
nguoi truéng thanh hodc dai thao duong khong phu thude insulin. Loai bénh nay
chiém khoang 90-95% tong sé ca mic. Dic trung cta dai thao duong type 11 13 sy
két hop gitra tinh trang dé khang insulin va suy giam tuong doi kha niang san xuat
insulin cua tuyén tuy, khién co thé khong thé diéu chinh glucose huyét mot cach
hiéu qua. Pai thao duong type II, dic biét trong giai doan dau, thudong khong can
insulin dé duy tri su séng. Nguyén nhan giy ra bénh rat da dang, nhung khong co
mot yéu td cu thé ndo dong vai trd duy nhat. Khong gidng nhu dai thao dudng type
I, d6i voi bénh nhan dai thdo dudng type II thi cau tric va chiic ning cia té bao beta
tuyén tuy van dugc bao toan, khong chiu tac dong cua co ché ty mién, d@)ng thoi
khong co dau hiéu cua khang thé tuy mién trong hé tuan hoan. Phan 16n bénh nhan
mic dai thao dudng type II ¢o tinh trang thira cAn hodc béo phi, dic biét 13 béo phi
vung bung. Sy tich tu m& & khu vuc nay khong chi 1am ting ndéng do acid béo tu do
trong mau ma con thuc day sy tiét ra cac hormone tir mé md, 1am giam hiéu qua
hoat dong cua insulin tai cac co quan dich nhu gan, mé md va co xuong. Pay cling
chinh 14 co ché din dén hién twong giam nhay insulin. O giai doan sém cta tinh
trang dé khang insulin, tuyén tuy ting cudng hoat dong cia té bao beta dé san xuét
nhiéu insulin hon, giup 6n dinh dudng huyét, nhung néu tinh trang nay kéo dai hodc
tr& nén nghiém trong hon, kha ning tiét insulin cua té bao beta s& suy giam, do d6
s& din dén bénh dai thao duong type II trén 1am sang. Mic du c6 thé cai thién tinh

trang dé khang insulin thong qua viéc diéu tri bang mot sb loai thudc hodc giam



can, nhung van kho c6 thé khoi phuc hoan toan chirc ning insulin vé trang thai binh
thuong [11]. Co ché sinh bénh va sy khac nhau cta bénh déi thio dudng type I va
dai thao duong type 11 dugc thé hién 6 Hinh 1.1 [11].
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Hinh 1. 1 Co ché rdi loan chuyén héa trong bénh dai thao dudng

1.1.3. Mt s6 dwoc pham, ché pham h§ trg diéu tri bénh dai thao
duong

Nén tang quan trong trong chién lugc kiém soat va can thiép diéu tri bénh dai
thao duong 13 qua trinh kiém soat lugng dudng huyét 6n dinh nhu: ché do an udng
hop 1y (han ché carbohydrate, chit béo, ting cudng an cac loai rau ci qua va
peptide va protein tur thuc vat), tham gia cac hoat dong thé duc thé thao (hon 150
phat mdi tuan), theo ddi lwong dudng trong mau (90-130 mg/dL) va kham strc khoe
dinh ki [12]. Bénh nhan mic bénh dai thao dudng type I s& duoc chi dinh tiém
insulin hing ngay vi co thé khéng c6 kha ning tu san xuat. Ddi véi nguoi mac bénh
dai thao dudng type II, cac thudc dang udng hodc tiém insulin s& duoc chi dinh tuy
thudc vao mirc duong huyét c6 trong mau. Hién tai, mot s6 nhom thube chinh trong
mg dung kiém soat va diéu tri bénh dai thao duong type II gom:

-Nhom thudc lam ting d6 nhay cam véi insulin (thudc metformin thudc
nhém thude biguanide, ...);

- Nhém thube lam thic day chirc ning bai tiét insulin cta té bao beta tuyén
tuy (nhom sulfonylurea nhu: glyburide, glimepiride, gliclazide va glipizide, ...);

-Nhém thudc rc ché enzyme a-glucosidase (nhu acarbose, miglitol,
voglibose, anthocyanins, pycnogenol, ...) [13].

Nhitng nhom thube trén duoc Gng dung rong rai dé gitp do kiém soat duong
huyét & bénh nhan dai thdo dudng nhung van gy ra mot sb tac dung khong mong
mudn nhu dy hoi, chuéng bung, di ngoai... Do d6, viéc nghién ciru cac chat tc
ché enzyme a—glucosidase va tic dung ha nong do glucose mau tir nhiéu ngudn
dugc lidu quy c6 ngudn gde tir thién nhién 14 rat can thiét dé hd tro diéu tri bénh déi
thao duong type Il ma it gy ra cac tac dung phu hon.



Dua trén cac han ché da duoc xac dinh, két hop v61 nhu cau cép thiét trong
doi sdng va nganh y hoc hién dai (hon 60% céc loai thudc méi trong vai thap ky tré
lai day c6 ngudn gdc tir hop chit thién nhién theo thong ké ciia FDA). Chinh vi
nhiing tiém ning trén, toi da chon dé tai tién hanh phan lap cac hop chat thién nhién

tur cac cao phan doan cua ciy Binh bat nudce.

1.2. Tong quan vé ciy Binh bat nuéc
1.2.1. Khai quat vé ciy Binh bat nuéc

Cay Binh bat nwéc c6 tén khoa hoc day du 1a Annona glabra L.. Pay 1a mot

loai thudc chi Annona va ho Annonaceae. Chi tiét vé cay Binh bat nudc [7]:

e Tén khoa hoc: Annona glabra L.
e Loai: Annona glabra

e Chi: Annona

e Ho: Annonaceae

e Bo: Magnoliales

e Gioi: Thuc vat (Plantae)

Ngoai ra, cdy Binh bat nude con c6 tén goi khac 1a Na xiém. Con tén tiéng
Anh thuong dung la: “Alligator apple” hoac “Cow apple” [7].

Diic diém phén bé: ciy Binh bat nude 1a mot loai ciy ban dja tai Florida (Hoa
Ky), cac nudc thuoc khu vuc Caribe, Trung va Tay Phi. Tai Sri Lanka, Australia,
An D9, cac khu rimg ngdp min ¢ mién nam Kerala, va cac nudc c6 khi hau nhiét
doi, trong d6 c6 Viét Nam, Binh bat nudc dugc xem la mot loai cay xam lan va
dang lan rong doc theo cac tuyén nude ngot. O nudc ta, cdy moc hoang & cac tinh
ven bién tir Quang Ninh vao Quang Nam (Cu Lao Cham) va cac tinh Nam B [7,
15].

1.2.2. Mb ta diic diém thuc vat

Cay Binh bat nudc 1a loai cdy an qua nhiét do1 thudc ho Annonaceae, rat dé
thich nghi va c6 kha nang phat tan, sinh s61 ndy nd nhanh chong trong tu nhién [5].
Binh bat nudc 13 loai cay ban rung 14, nhitng 14 gia s& bit dau rung di khi cac 14 non
d3 bat ddu moc. Cay c6 than gb nho, phat trién véi chiéu cao tir 3-15 m, thudng c6
mat than chinh duy nhét, than phinh to khi con non va phat trién thanh ré chdng nho
khi truéng thanh. Vo than cdy c6 mau xam va thudng xuit hién cac dém nd & trén

bé mat. Cac 14 cay moc so le, 14 c6 hinh bau duc thudén dai, dau 14 nhon hoac cé



dudi ngin. L4 c6 kich thudce tir 7-13 cm va rong tim 6 cm. Mat 14 Binh bat nudc c6
hai mau khac nhau, mit trén cta 14 ¢c6 mau xanh nhat dén xanh dam, trong khi mat
duéi 14 nhat hon. La c¢6 gan chinh ndi & va mot nép gap nho ¢ diém tiép giap gitra
phién 14 va cudng 14. Hoa cua cdy Binh bat nudc nho, chi ton tai trong thoi gian
ngan, c6 duong kinh 2-3 cm, c6 mau vang nhat dén kem, gém ba canh ngoai day,
dai va ba canh nho bén trong. Cudng hoa cong, dau phinh to. L4 dai dai 4,5 mm
rong 9 mm. Canh hoa ngoai c6 dang hinh tim, dai 2,5-3,0 cm, rong 2,0-2,5 cm, mau
kem véi mot ddm do thdm & gde. Canh hoa trong nho hon, c6 méng ngan, dai 2,0-
2,5 cm, rong 1,5-1,7 cm, mit ngoai canh hoa c6 mau tring, mit trong canh s&
chuyén thanh tir d6 twoi dén do6 sim. Pau nhuy co6 chat dinh va ryng sém sau khi
thu phan. Qua Binh bat nuéc ¢6 mau xanh, khi qua chin chuyén sang mau vang
hodac cam. Hinh dang cua qua cé thé tron hodc thudén dai. Bé mat qua min, trong
gidng qua mang cau dai nhung khong c6 vay. Thit qua hoi kho dang ting tép nho,
c6 mui thom dic trung khi qua chin, bén trong qua c6 nhiéu hat mau nau nhat [16,
17, 18].

W = . "*’ -"'-'"‘

Hinh 1. 2 Céc b phan cta cay Binh bat nudc (A. glabra L.).
(1): Than cay Binh bat nudc, (ii): Hoa cay Binh bat nudc,

N
AN
e

(ii1)-(iv): Qua cay Binh bat nudc

1.2.3. Nhirng nghién ciru vé thanh phin héa hoc

Trong nhiing nim qua, cac nha khoa hoc di tién hanh nhiéu nghién ciru trén
cac bd phan khac nhau nhu ré, 14, than va vo cua cay Binh bat nudc nham lam sang
td cac thanh phén héa hoc. Trén co s& d6, sy xuit hién cua da dang nhiéu nhom hop
chat bao gdm tannin, flavonoid, steroid, terpenoid, glucoside, saponin,

anthraquinone va nhimng hop chét c6 tinh acid khéc... da dugc béo co [19].
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1.2.3.1. Nhiing nghién cvru trén thé gici
Trén pham vi toan cdu, nhidu nghién ctru da duoc trién khai boi cac nha khoa
hoc nhidm xé4c dinh cac thanh phan hop chit c6 trong cdy Binh bat nude. Két qua tir
cac nghién ctru nay da cho thay sy hién dién cta nhiéu hop chit c6 gia tri sinh hoc
cao, mo ra tiém ning tng dung trong linh vuc duoc lidu va y hoc. Mot sb cong trinh
tiéu biéu c6 thé dugc nhic dén bao gdm :
% Nam 1971, Tsang-Hsiung Yang va cong sy da phan lap duoc mot
alkaloid m&i trén phan 1a cta cay Binh bat nudc 1a (-)-N-methylactinodaphnine
(1) va (-)-dicentrine (2) va reticuline (3) [20].

< Niam 1990, ba hop chit di dugc phat hién tir qua trinh phan 1ap boi
Kanju Ohsawa va cong sy la squamocin (4), asimicin (§) va desaccetyluraricin

(6) thugc khung acetogenin tir hat cay Binh bat nude [21].

OH
OH oH oy
2)10 74
(CH2)10 74 o (CH2)1o 4 o 0 T\QO'
o) o o) OH 0
3 o © o
0
(CH2):CH(CHZ)sCH; (Eh)sER2ICH e
OH OH H OH (6)
OH (4 (5)

< Nam 1995, Li Chao-Ming va cong sy da ung dung phuong phap sic ky
cot dé xtr 1y phan hat ctua qua Binh bat nuéc dé thu duoc cac hop chét thude
khung acetogenin lan luot 1a 4-desoxycherimolin (7), cherimolin-2 (8), annonin
(9), va desacetyluvaricin (10) [22].
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OH Q
NN ?
(CHz) 0 (CHy); N\

(7) HO

/\/\ (CHy) M(CHZE\/K/X)\

(8)
/\/\/Y\/YO_O\,/\(CHQ)Q\/\I)\
/\/(CHZ /YO_D\’/\(CHZ)Q\/\I)\

(10)

s Nam 1998, Xiao-Xi Liu va cong su da tién hanh nghién curu tur dich chiét
ethanol cua 14 cay thu dugc hai hop chat acetogenin mai 1a glacins A (11) va
glacins B (12) [23].

< Nim 1998, Xiao-Xi Liu va cong su di tién hanh phan 1ap mot sd hop
chat tir dich chiét ciia 14 cdy Binh bat nudc thu dugc hai hop chat khung
acetogenin c6 hoat tinh sinh hoc méi 1a glabracin A (13) va glabracin B (14), va
hai hop chat d4 biét 12 javoricin (15) va bullatanocin (16) [24].

OH OH OH

(13) ( A= erythro)
(14) ( A= threo)



(H2C)sH3C

(16)

7

< Niam 1998, Fang-Rong Chang va cong su tién hanh nghién ctru trén phan
qua Binh bat nudc dé thu dugc 13 hop chét trong d6 ¢ hai hop chit kaurane
diterpenoid 1a annoglabasin A (17) va annoglabasin B (18) va 11 din xuat
kaurane 1a ent-kaur-16-en-19-oic acid (19), 16¢«, 17-dihydroxy-ent-kauran-19-
oic acid (20), 16 /-Hydroxy-17-acetoxy-ent-kauran-19-oic acid (21), 164-hydro-
ent-kauran-17-oic acid (22), 16a-hydro-ent-kauran-17-oic acid (23), ent-kaur-
16-en-19-ol (24), ent-kaur-15-ene-17,19-diol (25), 16 a-hydro-19-al-ent-kauran-
17-oic acid (26), methyl-16a-hydro-19-al-ent-kauran-17-oate (27), 16/
hydroxyl-17-acetoxy-ent-kauran-19-al ~ (28), 19-nor-ent-kauran-4 a-ol-17-oic
acid (29) [25].

R4 R, R3
(17) CHO OAc COOCHj3
(18) CH,OAC COOH H
(19) COOH =CH,
(20) COOH CH,OH OH
(21) COOH OH CH,0Ac
(22) CHs, H COOH
(23) CH, COOH H
(24) CH,OH =CH,

(26) CHO COOH H
(27) CHO COOCH3 H
(28) CHO OH CH,0Ac
(29) OH COOH H
s Nam 1998, Tere Gallardo va cong su tién hanh nghién cuu trén dich
chiét ethanol cua hat qua Binh bat phan 14p dwgc mudi hai hop chét acetogenin
thudc bodn loai khac nhau trong do c6 mdt mono-tetrahydrofuranic acetogenin
mo1  la  glabranin  (30), muricatetrocin-B  (31), gigan-tetronenin (32),
gigantetrocin-A (33), annonacin (34), annonacinone (35), corossolin (36),

corossolone (37), molvizarin (38), parvilflorin (39), laherradurin (40), itrabin
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(41) [26].
OH OH
(CHy), o, OIS _(CH2)mCH3
" OH OH
o~ "0 (30): n=7; m=9; C3=Co,4
(31): n=7; m=7;
(32) n=5; m=11; CQ1=C22
(33): n=5; m=9;
OH OH
‘\\\O -
o oR R
(34): R1=R2=0OH (35): R1=0OH; R2=0
(36): R1=H; R2=0OH (37): R1=H; R2=0
OH OH
O .0 A0
“No OOH (38): (*) erythro
(39): (*) threo
OH OH
HO/,' o ‘\\O \\O
(N, ‘
o 0) (@) (40): n=9
(41): n=7

s Nam 1999, Xiao-Xi Liu va cong su da nghién ctru hoat tinh sinh hoc tur
cao ethanol cta dich chiét 14 cay Binh bat nuéc tim ra dugc mot hop chit
phenylpropanoid prenylated 1a pondaplin (42) [27].

(42)

< Niam 2000, Fang- Rong Chang va cong su tiép tuc bdo cdo qua trinh
phan 1ap duoc modt sé hop chit bao gébm mét alkaloid dioxoaporphin 4
annobraine (43), hai oxoaporphine 1a liriodenine (44) va lysicamine (45), ndm
aporphines 1a (-)-nornuciferine (46), (-)-anonaine (47), (-)-N-formylanonaine
(48), (-)-asimilobine (49), (+)-nordomesticine (50), mdt proaporphine 1a (+)-
stepharine (51), hai protoberberines 1a (-)-kikemanine (52), dehydrocydalmine
(583), mot azaanthraquinone 1a 1-aza-4-methyl-2-oxo-1,2-dihydro-9-10-
anthracenedione (54) va hai amide la  N-trans-feruloyltyramine (55), N-p-

coumaroyltyramine (56), mot ionone l1a blumenol A (57), nam steroids la f-
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sitosterol (88), stigmasterol (89), f-sitosteryl-D-glucoside (60), stigmasteryl-D-
glucoside (61), 6-O-palmitoyl-f-sitosteryl-D-glucoside (62) da phan 13p tur dich

chiét methanol tir qua cdy Binh bat nudc [28].

. _ (44): R4: -OCH,0O- : R,
(43): annobraine (45): Ry: OCH; R,: OCHj

R R R, Ry

N (46) OCH; OCH; H

Ri y Rs (47)  -OCH,0- H

(48)  -OCH,0-  COH

O (49) OCH; OCH; H

H,CO O H,CO
NH

H,CO ‘ H HO

(51)
0]
| A
0] H 7

0
\
H3C(H,C)14C~0 0

O/ oH
(61) HO™Ho (62)

< Nim 2000, ba hop chit diterpenoid khung kaurane tir dich chiét

methanol ctia than cdy Binh bat nudc dugc nha khoa hoc Chung—Yi Chen va
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cong sy phan lap dugc la annoglabasin C (63) va annoglabasin D (64),
annoglabasin E (65) va ba diterpenoid khung norkaurane la annoglabasin F (66),
16 -methoxy-ent-kauran-19-oic acid  (67), 16a-hydro-ent-kauran-17,19-
dimethyl ester (68) [29].

COOCH; R?
“Ohc

ot

R R2 R3
(63) COOH COOCH; OAc
(64) CHO COOCH; OAc
(65) CH,0OH COOH H
(67) COOH CH,4 OCHg

(68) COOCH; COOCH; H

s Nam 2002, Bras H. Oliveira va cong su tién hanh thyc hién phan 1ap hop
chat ent-kaur-16-en-19-oic acid (69) tir dich chiét 1a va vo ciy Binh bat nuéc
[30].

“co,H (69)

s Nam 2004, Tian-Jye Hsieh va cong su da tién hanh phan 1ap duogc cac
hop chit tir qua Binh bat nudc trong d6 c6 mot diterpenoid khung kaurane méi
12 annoglabasin G (70) va cac hop chat 16o-hydroxy-ent-kauran-19-oic acid
(71), 16o-hydro-ent-kauran-17,19-dioic acid (72), 164-hydro-17-hydroxy-ent-
kauran-19-al (73), 16a-hydro-17-hydroxy-ent-kauran-19-al (74), ent-kaur-15-
en-19-oic acid (75), ent-kaur-15-en-17-0l-19-oic acid (76) [31].

< H
R;,  HOOC (75) R:CHj

(70) CH,0Ac CHO H (76) R: CH,OH
(71) COOH  CHj OH

(72) COOH COOH H

(73) CHO H CH,OH

(74) CHO CH,OH H

< Niam 2004, nhom nghién ctru cua Ching-Hsein Chen di bo sung két qua

v6i viée phan lap thanh cong hai hop chét annoglabayin (77) va annomontacin
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(78) tir qua Binh bat nudc. Trong dé, annoglabayin (77) 1a mot dan xuat dimeric
kaurane triterpenoid mai [32].

s Nam 2009, Ahmed Abdel-lateff va cong su da tién hanh thu nghi¢m sinh
hoc tir chiét xuat methanol cua hat qua Binh bat nudc, dugc tré)ng o Ai Cap, va
da phan lap duoc ba din xudt acetogenin bao gdom squamocin-C (79),
squamocin-D (80) va annonin I (81). Cac hop chat squamocin-C (79) va
squamocin-D (80) thu duoc dudi dang hdn hop dong phan lap thé [33].

OH OH

% Nam 2010, nhom nghién ctru Sheng-Fa Tsai and Shoei-Sheng Lee xéc
dinh duogc ciu triic cia mot sb hop chat bao gdm: (+)-reticuline (82), mudi cta
(78,145)-(-)-N-methyl-10-O-demethylxylopinine (83), S-(+)-N-methylcorydine
(84), R-(-)-asimilobine (85), R-(-)-actinodaphnine (86), R-(-)-norushinsunine
(87), S-(+)-3-hydroxynornantenine (88), R-(-)-3-hydroxynornuciferine (89), S-(-
)-7,8-didehydro-10-O-demethylxylopinine trifluoroacetate  (90), S-(-)-7,8-
didehydrocorydalmine trifluoroacetate (91), 5-O-methylmarcanine D (92) tu
than cay Binh bat nudc [34].



OH (82) (83) OMe
MeO
HO O N*Me,
MeO
MeO O

1— 2_p3_p4=
(85) R1—Mze, R“=R ;R —H4 (90) R1=H, R2=OMe
(87) R'+R =CH2, R°=H, R*=0OH (91) R1=OMe, R2=H
(89) R'=R?>=Me, R3=0H, R*=H

R20
RO O N+H2
H - TPA OMe O Me

® \
R50
OR* N" "0
5 H

(86) R' + R? = CH,, R®=R*=H, R%=Me, 6aR
(88) R'=R?>=Me, R3=0H, R*+R5=CH,, 6aS (92)
< Niam 2014, Shoei-Sheng Lee cing nhom nghién ciru da tién hanh phan

lap va xac dinh mdt ) hop chat bao g@)m: (-)-actinodaphnine (93), (+)-boldine
(94), (-)-anolobine (95), (-)-asimilobine (96), (+)-norisodomesticine (97), (-)-
roemeroline (98), (-)-(6aS,7R)-7-hydroxyactinodaphnine (99), liriodenine (100),
(-)-pallidine (101), (+)-stepharine (102), (+)-magnoflorine (103) tir chiét xut
ethanol cia 14 cay Binh bat nudc [35].
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1.2.3.2. Nhitng nghién cvuu trong nwdc
Thoi gian qua, cac nghién ctru da duoc thyc hién nham xac dinh thanh phan
hoa hoc cua cay Binh bat nudce tai Viét Nam, cho théy su ¢ mat ctia nhiéu hop chét
c6 gia tri sinh hoc quan trong. Mot s6 cong trinh tiéu biéu c6 thé ké dén nhu:
< Niam 2014, Hoang Lé Tuin Anh va cong su da phan 1ap duge mot s6 hop
chat trong d6 c6 3 hop chéit ent-kaurane d3 biét 13 annoglabasin E (65),
annoglabasin B (18), 19-nor-ent-kaurant-4-ol-17-oic (104) va mot ent-kaurane

glycoside moi la annoglabasin H (105) [36].

HOH,C

OH (105)

¢ Nam 2014, Pham Thi Nhat Trinh va cong su da phan lap dugc hai hop
chét 1a 8(14),15-pimaradien-18-oic acid (106) va quercetin (107) tir 14 Binh bat
nudc Annona glabra L. [5].
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OH
! OH
RoY
OH
OH O
(107)

«» Nam 2015, Nguyén Xuan Nhiém va cong su da tién hanh phan lap mot
s6 hop chit trong d6 c6 ba hop chit ent-kaurane diterpenoid méi 1a 78,16¢,17-
trihydroxy-ent-kauran-19-oic acid (108), 7/,17-dihydroxy-16a-ent-kauran-19
oic acid 19-O-f-D-glucopyranoside ester (109), 7/4,17-dihydroxy-ent-kaur-15-

en-19-oic acid 19-O-f-D-glucopyranoside ester (110), paniculoside 1V (111),
16, 17-dihydroxy-ent-kaurane (112), 16,17-dihydroxy-ent-kaurane (113),
164,17-dihydroxy-ent-kauran-19-al (114), 164,17-dihydroxy-ent-kauran-19-oic
acid (115) tir qua Binh bat nudc thu hai & Thanh phé Ho Chi Minh [37].

: - H
cHo  (114) COOH (13)

< Nim 2015, Nguyén Thi Thu Hién va cong su da xac dinh sy hi¢n dién
cia mot sb hop chit trong cao chiét chloroform va cao nudc diéu ché tir qua
Binh bat nuéc bao gdm tam hop chat 1a: (2E,4E,1'R,3'S,5'R,6'S)-dihydrophaseic
acid 3'-O-f-D-glucopyranoside (116), icariside D2 (117), icariside D2 6'-O-f-D-

xylopyranoside (118), 3,4-dimethoxyphenyl O-f-D-glucopyranoside (119), 3,4-



20

dihydroxybenzoic acid (120), blumenol A (121) cucumegastigmane [ (122),
icariside B1 (123), va modt hop chit méi la: (2E4E,1'R3'S,5'R.6'S)-
dihydrophaseic acid 1,3'-di-O--D-glucopyranoside (124) [38].

RO
XXy COOH OH
“'OH O o HOQCOOH
% o

(116) (1M7)R=H HO  (119)

OH (118) R = Xylopyranosyl
HO
HO OHO OCH3 “on on
(120) OCHs (121)
HO c HO
HO O A © HO
HO o OH HO

Céac nghién ctru trude ddy vé khao sat thanh phan hoa hoc cta toan bd qua
Binh bat nudc chu yéu thuc hién bang phwong phép sic ky trén mot lugng qua Binh
bat nudc khong qué 16n tir 2 kg [31, 32], dén 6 kg [25, 28] trai twoi hodc khoang 4
kg trai kho [37, 38]. Trong qua Méng cau twoi (Annona reticulata L.), thudc cing
chi va ¢o cdu triic twong dong v6i qua Binh béat nudc, thit trai chiém khoang 48,37%
khéi luong toan b trai twoi. Do thanh phan thit qua Binh bat nudc chira nhiéu nuéc
nén khi dé kho nham diéu ché cao, trong luong thit qua Binh bat nudc giam xudng
dang ké. Khi ma khéi luong déng ké thit qua dd mat, viéc ap dung cac phuong phap
sac ky dé phan 1ap cac hop chit dan dén cac nghi van cac chat da phan lap dugc that
su chi tir hat.

1.2.4. Céc nghién ciru vé hoat tinh sinh hoc

Theo nén y hoc ¢ truyén, tir xa xua cac bd phan cua cay Binh bat nudce 1a vi
thudc duoc str dung pho bién trong nhiéu bai thude co truyén véi tng dung diéu tri
nhiéu ching bénh thudng gip nhu viém ngira, nhiém tring, mé day, trdm cam, cac
bénh vé phéi (nude sat tir vo than cay), chimg khé thé. Cac bo phan cua cay Binh
bat nudc dugce sir dung phé bién, dic biét 1a qua Binh bat nudc co tiém nang nang
cao strc khde nhu kich thich nhuan trang, loi tiéu, gitp thanh nhiét, giai doc va lam
mat co thé hd tro an than, gitp cdi thién tinh trang xuong khdp va dac biét 1a on
dinh va diéu hoa mirc glucose huyét thanh & ngudi mic bénh dai thio dudng. Dua
trén kinh nghiém chita bénh dan gian, nudc sic tir qua Binh bat nuéc xanh thai

mong, bo hat va phoi kho khi st dung trong ngay c6 tac dung tich cyc trong 6n dinh
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nong do glucose trong mau ciia bénh nhan dai thdo duong, dong thoi giup diéu tri
ching tidu chay, kiét ly, va giun san. Tir nhitng cong dung trén cho thay, dich chiét
tor cac bg phan cua cay Binh bat nudce, dac biét 1a qua c6 do an toan nhét dinh va da
dugc minh chimg bdi qud trinh duy tri st dung trong thoi gian dai trong y hoc ¢b
truyén [39].

Theo nén y hoc hién dai, dya trén co sé nhitng Ung dung thuc té d3 duoc ghi
nhan cua cac by phan cay Binh bat nudc noi chung va qua Binh bat nudc nodi riéng,
c6 rat nhidu cac cong trinh nghién ciru lién quan dén khao sat thanh phan hoa hoc
va hoat tinh sinh hoc da dwoc tién hanh nham tim hiéu nhiing hop chét ¢6 vai tro
quyét dinh d6i véi nhiing tac dung dugc 1y da duoc kiém ching. Mot s6 nghién ciru
dién hinh thuc hién trén nhiéu b phan khac nhau cua cay Binh bat nudc duoc trinh
bay nhu sau.

Nam 1998, Xiao-Xi Liu va cong sy da tién hanh nghién ctru va phan lap cac
dan xuat acetogenin nhu glabracins A (13) va glabracins B (14) tir dich chiét
dichloromethane ctia 14 cdy Binh bat nudc voi kha ning giy doc té bao trén céac
dong té bao ung thu A-549 (ung thu biéu moé phoi), MCF-7 (ung thu vi1), va HT-29
(ung thu biéu mo rudt két). Dya trén cac danh gia vé sy trc ché ting truong té bao
bang phuong phap MTT, hai hop chét nay 1an luot so hitu doc tinh manh gap 1000
lan va gép 10000 1an so v&i thudc ching duong adriamycin. Tir d6, hai hop chat
nay thé hién hoat tinh gy doc té bao cao ddi véi cac dong té bao ung thu, va cho
thdy tiém ning Gng dung trong phat trién thudc diéu tri ung thu [24].

Nam 1998, qud trinh phan lap va khao sat vé kha ning gy doc té bao cua céac
dan xuit javoricin (15) va bulllatanocin (16) tir 1a cay Binh bat nudc duoc thuc hién
boi Xiao-Xi Liu va cong su. Két qua nghién ciru cho thay hai hop chat trén c6 hoat
tinh gay doc t& bao manh mé trén cac dong té bao ung thu [24].

Nam 1998, qud trinh khao sat va ching minh tiém ning tc ché qué trinh sao
chép nguoc cia virus HIV & mudi ba hop chét diterpenoid thuéc khung kaurane
duoc tién hanh trén cao chiét chloroform diéu ché tir qua Binh bat nudc da dugce
nha khoa hoc Fang-Rong Chang va cong su nghién ctru [25].

Nam 1999, nhém nghién ctru ctia Xiao-Xi Liu tiép tuc cong bd rang da phan
1ap duoc mét dan xuét cyclic prenylated phenylpropanoid 1a pondaplin (42) [27] tir
cao chiét ethanol diéu ché tir 14 cay Binh bat nuée. Twong tu voi nghién ciru trude
do, céac hop chét phan 1ap ciing duogc thadm dinh hoat tinh gay doc ddi véi mot sb
dong té bao ung thu dién hinh & nguoi nhue MCF-7 — ung thu via, PACA-2 — ung thu
biéu mo tuyén tuy, A-549 — ung thu biéu mé phdi & ngudi, HT-29 — ung thu biéu

mo rudt két, va PC-3 — ung thu biéu mé tuyén tién liét;
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Nim 2010, Sheng-Fa Tsai and Shoei-Sheng Lee dd nghién ctru va diéu ché
cao chiét ethanol tir than cdy Binh bat nudc. Két qua phan 1ap tir cao chiét cho thay
su xuat hién ctia mot sé hop chat c6 kha ning rc ché enzyme acetylcholinestearase
(AChE) ¢ mtrc trung binh. Day 14 loai enzyme déng vai tro trong yéu lién quan dén
co ché diéu tri bénh Alzheimer. Pang chu ¥, mot so hop chat phan 1ap biéu hién
hiéu qua uc ché vuot troi hon so véi chat dbi chirng galanthamine [34].

Nam 2015, Nguyén Thu Hién va cong su di tap trung nghién ctru hoat tinh
giy doc ddi voi té bao ung thu bach cau HL-60 cua hop chét icariside D2 (117).
Hop chat nay dugc phan 1ap tir cao chiét methanol thu nhén tir qua Binh bat nudc
duoc thu héi tai thanh phdé H6 Chi Minh [38].

Ciing trong nam 2015, Nguyén Xuan Nhiém va cac cong su da tién hanh phan
lap tam hop chat ent-kaurane tr qua Binh bat nudc va khao sat hoat tinh khang
viém cua chiung. Thi nghi€ém dugc thuc hién dya trén kha nang tuc ché san sinh
nitrogen oxide (NO), cac tac nhan cdt 16i tham gia phan Gmg viém. Két qua cho thay
mot sb hop chat c6 hoat tinh rc ché manh mé, tham chi vuot trdi so voi chat déi
chirng desamethasone [37].

Nam 2016, Selva Kumar Sivagnanam va cac cong sy da bdo céo dich chiét
diéu ché tir than cdy Binh bat nudc sd hitu hoat tinh khang khuan manh hon so véi
hai loai khang sinh penicillin va ampicillin d6i v6i ba chung vi khuan gy bénh &
ngudi bao gdm Bacillus cereus, Shigella flexneri va Pseudomonas aeruginosa.
Nghién ctru trén di cho thdy tim ning ung dung cta dich chiét than ciy Binh bat
nuée trong linh vyc y té va san xuat dugc pham [40].

Nam 2018, dich chiét ethanol diéu ché tir 14 Binh bat nudc dugce Ying Liu va
cong su nghién ciru va bao cdo tiém niang hoat tinh khang ung thu va chong ting
sinh ddi vé6i té bao bénh bach cau (Leukemia Cell) & ngudi [41].

Theo céc nghién ctru trudc day, qua Binh bat nudc (Annona glabra L.) da
duoc xac dinh 13 ngudn da dang cac hop chét diterpenoid ens-kaurane tir nhién [25,
31, 32, 38]. Nhiing hop chit nay duogc ghi nhan co tiem nang sinh hoc cao, dac biét
trong hd tro bénh dai thio dudng thong qua co ché e ché enzyme a-glucosidase
[42, 44]. Tuy vy, céc cong trinh nghién ctru trude ddy chu yéu hudng dén viée xdc
dinh thanh phan hoa hoc tong thé ma chwa c6 sy quan tdm diy du vao danh gia
chuyén sdu hoat tinh chdng dai thiao dudng ctiia nhom hop chét diterpenoid ent-
kaurane c6 trong thit qua Binh bat nudc. Chinh vi vay, co thé khflng dinh r?mg thit
qua Binh bat nudc 1a mot ngudn tiém ning can dugc nghién ciru ki ludng nhim
kham phd nhom hop chét co hiéu qua e ché manh enzyme a-glucosidase, mé ra

trién vong ho tro trong di€u tri va cong tac ki€ém soat bénh.
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CHUONG 2. PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién ciru

e Déi twong nghién ciru:
Qua Binh bat nuéc chua chin dugc thu héi tai phuong Long Binh, thanh phd
Thu Buc vao thang 07/2023 va dugc dinh danh béi PGS. TS. Bang Van Son — Vién
Sinh hoc Nhiét ddi, Vién Han Lam Khoa hoc va Cong ngh¢ Viét Nam.
¢ Pham vi nghién ciru:
Khio sat thanh phan héa hoc va danh gia hoat tinh sinh hoc ciia thit qua
Binh bat nuéc
- Nghién ctru tip trung vao viéc phan tich thanh phan héa hoc cua cac cao
phan doan duoc diéu ché tir thit qua Binh bat nudc thu hai tai phuong Long
Binh, thanh phé Thu Puc. Cac nghién ctru truée diy vé qua Binh bat nudc
sinh truong tai Viét Nam chu yéu dénh gia tong thé trén toan bd qua, chua c6
su tach biét rd rang gilra phén thit qua va hat [5, 36, 37, 38]. Bén canh do,
Binh bat nudc 1a mdt loai cay xam lan, phat trién manh mé & cac tinh mién
Nam Viét Nam, trong d6 khu vuc phudng Long Binh, thanh phd Thia Puc ¢6
nguén cung ddi dao. Chinh vi vay, viéc lya chon mau nghién ctru tir khu vuc
nay khong chi dam bao tinh dai dién ma con ting cuong hiéu qua cia qua
trinh thu thap va phan tich.
- Ngoai ra, nghién ctru con duoc tién hanh danh gia hoat tinh @c ché enzyme
a-glucosidase cua cac hop chat dugce phan lap tir thit qua Binh bat nudc.
Toan b qua trinh thuc nghiém duoc thuc hién tai phong thi nghi€ém Hop
chat Tu nhién, Vién Khoa hoc Co ban va Ung dung, Thanh phé H6 Chi

Minh, ddm bao do chinh xac va d tin cdy ctua két qua thu duoc.
2.2. Héa chit, thiét bi va dung cu
2.2.1. Hoa chat

Céc dung méi hoa chét duoc sir dung trong qua trinh thyc nghiém bao gdm:

e Dung moi hitu co n-hexane (H), dichloromethane (Dcm), ethyl acetate (Ea),
methanol (MeOH), ethanol (EtOH) va acetone (Ac) (Trung Quéc, Merck),
dugc st dung trong qué trinh sac ky 16p mong, ly trich va sic ky cot.

e Sic ky 16p mong: (1) pha thuong 25DC Alufokien 20x20 cm Kieselgel
F254 (Merck); (2) pha dao Rp-18 F254S (Merck).

e Silicagel dung cho sic ky cot: (1) pha thuong hat c6 dudng kinh 0,04 — 0,06
mm (240 — 430 mesh, An D9), (2) pha dao hat c6 duong kinh 40 — 60 pm
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(Rp-18, Merck); (3) Sephadex LH-20.

e Thudc thtr vanilin/H2SO4 (5%) dugc st dung dé 1am chat chi thi phat hién

sy hién dién cac vét cuia hgp chat hiru co khi thyc hién sac ki 16p mong khi

ho néng trén bép dién.

2.2.2. Thiét bi

Céc thiét bi duoc sir dung trong qua trinh thyc nghiém bao gom:

May khudy tir gia nhiét, ti sdy (Mermmert), ti lanh.

ben tr ngoai (UV light) ¢ budc song 254 — 365 nm.

Heé théng chung cat chan khong & ap suét thap.

Can phan tich.

Céc hop chat da phan 1ap duoc giri do khdi phd va phd cong hudng tir hat
nhan: may khéi phd HR-ESI-MS, may cong huong tir hat nhan — tan sé 600
MHz d6i voi phd 'H-NMR va may cong hudng tir hat nhan — tan s 150
MHz d6i v6i phd *C-NMR.

2.2.3. Dung cu

Céc dung cu dugc sir dung trong qua trinh thuc hién bao gom:

Ong vi quan (Kspilaren) duoc sir dung cho sic ky 16p mong.

Ban mong silicagel pha thuong va pha déo.

Cot sic ky (thuy tinh) dung dé tién hanh chay sic ky cot dé phan lap cac
hop chét.

Binh ¢6 quay, 6ng dong, hi1 bi, bing keo. ..

Dung cu ly trich: erlen, becher, kep gap.

Gidy loc Advantec (Nhat Ban), gidy bac.

2.3. Quy trinh thuc nghiém

2.3.1. Thu hai va xir Iy miu thit qua Binh bat nuéc (A. glabra L.)

Mau thit qua Binh bat nudc (A. glabra L.) sau khi thu hai dugc rira sach va

lam khé tu nhién nham béo toan tdi da cac thanh phﬁn héa hoc. Tiép d6, mau duoc

xay nhuyén thanh bdt min, tao nén tang thich hop cho cdc qué trinh phan tich va

chiét xuit trong cac giai doan nghién ctru tiép theo.

2.3.2. Piéu ché cac cao phan doan

Mau bot kho tir thit qua Binh bat nuée (1 kg) duoc chiét xuat theo phuong

phép Soxhlet, str dung tuan tu cac dung moi c6 do phan cuc ting dan, bao gdm n-

hexane, dichloromethane, ethyl acetate, ethanol va nudc. Qud trinh nay nham thu
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nhan cdc dich chiét twong tng. Sau khi chiét xuat, dung méi dugc loai bang hé
thong cb6 quay chan khéng, thu vé cac cao phan doan twong tmg: BBH, BBDc,
BBEa, BBEt va BBW. Trong s6 d6, cao BBH (146,7 g) dugc lya chon dé tiép tuc

qud trinh phan lap va nghién ctru cdc hop chét ty nhién
2.3.3. Quy trinh phéan lap céc hop chit
2.3.3.1. Cdc phwong phdp sic ky

e Sic ky hép thu trén l6p mong:

La mot k¥ thuét phan tich héa hoc dwa trén sy phan bd cua céc hop chat gitra
hai pha: pha tinh (16p méng cua silicagel hodc cdc chat hap phu khic) va pha di
dong (hdn hop dung moéi). Phuong phap nay duoc st dung dé phan tich va kiém tra
cdc thanh phan trong mau. TLC (Thin Layer Chromatography) thong qua su phan
bd cin bang gitra mot 16p pha tinh (silicagel hodc chat hap phu) trén ban mong —
mot pha dong (dung mdi). Cac hop chit trong mau duogc tich biét dua trén sy khéc
biét vé tdc do di chuyén giita hai pha, xuét phat tir mirc d6 twong tac khac nhau cia
ching. Nhiam kiém tra sy tOn tai cta cdc hop chit hitu co, c6 thé st dung dén UV
vGi gid tri A 254 nm va 365 nm ddi véi nhitng hop chat hap thu tia UV. Ngoai ra,
céc hop chat cling co thé dugc nhan dién thong qua viéc phun déu dung dich thudc
thir vanilin/ H2SO4 (5%) 1én bé mit ban sac ky, sau d6 say kho va gia nhiét dan trén
bép dién cho dén khi xuat hién mau sic dic trung.

o Sic ky lop méng diéu ché:

Séic ky 16p mong diéu ché 1a mot phwong phap sic ky 16p mong duge thiét ké
dé phan tich va thu hdi cdc hop chat hitu co tir mot hdn hop. Phuong phap nay
dugc xem nhu 1a mot phién ban mé rong cua phwong phap TLC, chi yéu duogc st
dung dé chuan bi cdc mau héa hoc sach cho cac phuong phép phén tich tiép theo.

e Sic ky cot (Column Chromatography — CC):

La mot k§ thuat phan tich trong d6 mau duoc phan tch dua trén sy phan phdi
clia céc hop chat gitra mot pha tinh va mot pha di dong trong mot cot thuy tinh. Ky
thuat nay rat hitu ich cho viéc tinh ché va phén tich céc hop chat héa hoc. Céc vat
liéu hdp phu phd bién bao gém: Silicagel pha thudng (c& hat 0,040 — 0,063 mm;
240—430 mesh); Sephadex LH20 hodc Silicagel pha dao ODS.

2.3.3.2. Quy trinh phén ldp cdc hop chit

Céc budc tién hanh phén 1ap dugc trién khai véi lugng cao BBH (146,7 g).
Pau tién, sic ky cot silica gel pha thuong dugc dp dung cho cao BBH vdi sir dung
hé dung mdi H:Dem (6:4, v/v), thu duge tam phan doan H1-HS. Tiép theo, sic ky
cot silica gel pha ddo dugc thuc hién véi h¢ dung mdéi MeOH:H>O (5:0,5, v/v) trén
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hai phan doan H1 (39,2 g) va H2 (41,7 g), tao ra sau phan doan nho ctia phan doan
H1 12 H1.1-H1.6 va dbi vai phan doan H2 thu dugc nam phan doan nho 1a H2.1-
H2.5. Sau d6, sic ky cot pha thuong tiép tuc duoc tién hanh trén phan doan H1.1
(11,6 g) voi hé dung méi H:Dem:MeOH (2,5:2,5:0,125, v/v/v) dé thu dugc bon
phan doan nho hon tiép theo 1a H.1.1.1-H1.1.4. Trong do, phan doan H1.1.2 (3,1 g)
tiép tuc duogc tinh ché bang sic ky cot pha thuong véi hé dung mdi H:Dem:MeOH
(2,5:2,5:0,125, v/v/v) dé thu dugc hop chat tinh khiét 5 (7,6 mg). Pdi v6i phan doan
H1.1.3 (5,1 g), sic ky cot pha thuong giai ly bang hé¢ dung mdi H:Decm:MeOH
(4,5:3:0,3, v/v/v), thu dugc hai hop chit tinh khiét 12 2 (3,0 g) va 3 (2,9 g).

Pbi véi phan doan H2.1 (13,3 g), tiép tuc tién hanh chay sac ky cot silica gel
pha thuong véi hé dung mo6i H:Dcm (7:1, v/v) va thu dugc sdu phan doan nhd
H2.1.1-H2.1.6. Phan doan H2.1.1 (2,7 g) tiép tuc dugc tién hanh chay sic ky cot
silica gel pha thuong véi hé dung méi H:Dem:MeOH (2,5:2,5:0,125, v/v/v) dé thu
dugc hop chat 1 (3,7 mg). Tiép tuc, sic ky cdt silica gel pha thuong dugc thuc hién
trén phan doan H2.1.3 (4,4 g) v6i hé dung mdi H:Dem:MeOH (2,5:2,5:0,3, v/v/v)
thu duoc hop chat 4 (4,5 mg). Pdi voi phan doan H2.1.4 (2,1 g), phuong phap sic
ky cot pha thuong tiép tuc dugc dp dung véi hé dung mdi H:Decm:MeOH
(2,5:3,0:0,25, v/v/v) thu dugc hop chat 6 (4,2 mg).
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Hinh 2.1. Quy trinh phan lap nhirng hop chét tir thit qua Binh bat nuéc (A. glabra L.)

BBH
(146,7 g)
Séic ky cét pha thuomg
H: Dem (G:4, vy)
| ! !
H1 (39,2 g) H3, H4, H5, H6, H7, HS H2 (41,7 g)
Séc ky e6t pha ddo Séc ky cét pha ddo
MeOH:H,0 (5,0: 0,5, v/v) MeOH:H,0 (5,0: 0,3, v/v)
v sy | I
- H2.1 H22,2.3,24,2.5
Hi1.2,1.3,1.4,1.5,1.6 (116 g) (133 9)
ﬁﬁfﬁgf‘fm‘g Séc Iy cét pha thicomg
(2,5:2,5:0,125, viiy) H:Dcm (7,0:1,0, w%)
; x : : H2.13 2 1‘4 :
H1.1.2 H1.1.3 H2.1.1 L. 1.
H2.1.2,2.1.5,2.1.6
(3.1g (5.19) Hi1l,1.14 @72 (442 @lg)
Sdc ky c6t pha thieomg|  Séc by 6t pha thirgmg Sdc kf cét pha thimg Sele ky cét pha thuimg] Séie ky cét pha thimg
H:Dem:MeOH - Dem: MeOH H: Dem: MaOH H: Dem: MeOH H: Dem: MeOH
(23:2.3:0125, ) | (4,5:3,0:0,3, v (2,5:2,5:0,125, viviv) (2,3:2,5:0,3, wviy) (2,5:3,0:0,25, V)
L i l r 4 3
Hop chat 5 Hop chat 2 Hop chit 3 Hop chit 1 Hop chat 4 Hop chit 6
(7.6 mg) (3.0 mg) (2.9 mg) (3.7 mg) (4.5 mg) (4,2 mg)
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2.3.3.3. Phwong phdp phén tich va xdc dinh céu triic héa hoc ciia
cdc hop chit phdn lgp

o Khéi phé (HR-ESI-MS): Phan tich dugc thuc hién trén thiét bj HR-ESI-
MS (Bruker MicroTOF-Q 10187), gitp xac dinh chinh xac khbi luvong phan
tir ciia cdc hop chat.

e Pho cong hwéng tir hat nhan — NMR:

- Ph6 1D-NMR: Gém 'H-NMR va '3C-NMR

- Ph6 2D-NMR: Bao gom céc ky thuat HSQC, HMBC, COSY, NOESY

nham 1am sdng t6 mdi lién két trong phan tir.

Phén tich phé NMR dugc tién hanh trén thiét bi Bruker Avance, vdi tan sd
600 MHz cho ph6 '"H-NMR va 150 MHz cho phd '*C-NMR. Qua trinh do
phé dugc thyc hién tai Trung tam Phé Ung dung — Vién Héa hoc, Vién Han
lam Khoa hoc va Coéng nghé Viét Nam (Ha No6i) va Vién Kiém nghi¢m
Thudc, Thanh phé H6 Chi Minh.

2.3.4. Khio sat kha niing trc ché enzyme a-glucosidase

o Nguyén tic:

a-glucosidase 12 mot enzyme thudc nhom glycoside hydrolase, c6 mat trong
dich tiéu hoa cua dong vat (chéng han nhu dich da day) va dong vai tro quan trong
trong qua trinh phan giai polysaccharide va oligosaccharide thanh cac don vi
glucose nho hon. Pay 14 giai doan cubi cung trong qua trinh tiéu hoa carbohydrate,
gitp co thé hap thy glucose tir thuc pham. Hoat tinh trc ché a-glucosidase dugc
danh gia thong qua kha ning chuyén héa p-NPG (p-nitrophenyl-4-D-
glucopyranoside) thanh o-D-glucose va p-nitrophenol (p-NP) dudi tic dong cua
enzyme ndy. Lugng glucose sinh ra ¢c6 mdi tuong quan tryc tiép voi luong p-NP
duoc hinh thanh. Khi mdt hop chét c6 kha nang uc ché a-glucosidase, lugng p-NP
tao ra s& giam. Dya trén nguyén tac nay, phuong phap phd UV-Vis duoc sir dung dé
xac dinh hoat tinh trc ché enzyme béng cach do va so sanh do hép thu cua p-NP tai
gia tri A 405 nm trong diéu kién ¢ su xuit hién va khong c6 su xudt hién cua tac
nhan trc ché. Tiém ning e ché enzyme a-glucosidase cia mau thir s& duoc wdc tinh
dua trén ham lugng a-D-glucose dugc tao thanh.

e Danh muc vit liéu:

Enzyme a-glucosidase; p-NPG;
Chat trc ché: Cao thit qua Binh bat nuéc/Hop chét ty nhién can khao sat;

Dung dich Na,COs3 0,1 M;
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Dung dich dém: dém Phosphate pH 6,8 hoac pH 7,0;
o Quy trinh thuc nghiém :

Quad trinh khao sat kha ning wrc ché enzyme a-glucosidase cia céc cao thit qua
Binh bat nudc va quy trinh phan 1ap hop chat duoc trién khai dua trén nghién ctu

cia Le T. H. Va dong nghiép [45], voi mot sé diéu chinh phit hop.
Bwéc 1: Chuan bi dung dich enzyme va dung dich chat nén

Chuan bi dung dich enzyme: hda tan enzyme a-glucosidase v6i dung dich dém
phosphate dé dat duoc nong d6 enzyme can thiét. Thuong sir dung ndng do enzyme

khoang 0,5-1,0 U/mL, tuy thudc vao hoat dong ctia enzyme.

Chudn bi dung dich chdt nén: hda tan p-NPG trong dung dich dém phosphate
dé thu duoc dung dich cé néng do 1 -2 mM.

Bwéc 2: Chuan bi hon hop gdm 50 uL p-NPG (3Mm) va 50 uL dung dich a-
glucosidase (0,1 U/mL) trong dung dich dém phosphate 0,01M , sau do6 u & nhi¢t d
phong trong 15 phuit.

Buwéc 3: BS sung 525 uL dung dich mau véi cdc khoang nong d6 khic nhau
vao hon hop da chuén bi tién hanh phan tng & 37 °C trong vong 30 phiit.

Buéc 4: Két thic phan tmg bang cach thém 375 pL NaxCO3 0,1 M, sau d6 xac

dinh mat d¢ quang cuia dung dich sau phan ung tai budc séng 401 nm.

Buéc 5: St dung mady quang phd UV-Vis dé do nong do p-NP & budc séng

405 nm. Do mau dbi chirng va mau thi nghiém dé xac dinh n@)ng do p-NP.

TAt ca cdc thi nghi¢ém dugc thuc hién 1dp lai quy trinh 3 lan & cdc néng do

khac nhau dé tinh todn gid ICso va sai sd.
Kha nang trc ché enzyme dugc xac dinh dya trén cong thuec:
Kha nang trc ché (%) = [1 - (Amiu/Adéi chimg)] X100

Tiém ning tmg dung trong hd tro diéu tri bénh dai thio dudng duoc xac dinh
dwra trén sy so sanh gid tri ICso ctia cdc hop chit phan 14p véi Acarbose (chit ching

duong).
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CHUONG 3. KET QUA VA THAO LUAN

Trong nghién ciru ndy, cac cao chiét tir thit qua Binh bat nuéc (A. glabra L.)
thu hai tai thanh phd Thu Dt di duoc didu ché bang cac dung méi c6 dd phan cuc
khac nhau, bao gém: n-hexane (BBH), dichloromethane (BBDc), ethyl acetate
(BBEa), ethanol (BBEt) va nudc (BBW). Trén co s& dé, cac phuong phap sic ky
dd duoc ap dung dé phan tach cao phan doan BBH, tir ¢6 phan lap va xac dinh cau
trac hoa hoc cua 6 hop chét diterpenoid. Viéc xac dinh ciu trac duogc thuc hién dua
trén cac phuong phap pho nghiém két hop voi ddi chiéu tai liéu tham khao. Két qua

thu dugc vé ciu tric hoa hoc cua cac hop chat nay duoc trinh bay trong Hinh 3.1.

OH

Hinh 3.1. Dic tinh ciu tric cta cdc hop chat phan 1ap tir
thit qua Binh bat nudc (A. glabra L.)

3.1. Két qua xac dinh cau triic héa hoc cac hop chat dwoc phan lap
3.1.1. Bién luin céu tric héa hoc hop chat 1

Hop chat 1 (4,3 mg) dugc phan lap tir phan doan H2.1.1 & dang chét vo dinh
hinh mau tring.

Dir liéu pho (Phu luc):

% Phé HR-ESI-MS (Phu luc 1).

% Phd 'H-NMR, *C-NMR (do trong CDCl3, Phu luc 2, 3, 4, 5).
% Phé HSQC, HMBC (do trong CDCls, Phu luc 6, 7, 8, 9, 10).
% Ph NOESY (do trong CDCls, Phu luc 11).

% Ph6 COSY (do trong CDCls, Phu luc 12).
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Bién lun cau tric:

Tir cdc dit liéu phd HR-ESI-MS duoc thuc hién do & ché do positive ion (ché
d6 do duong), cong thirc phan tir ctia hop chit 1 duoc xac dinh 12 C23H3604 va dugc
suy ra tor miii ion gia phan tr tai m/z 377,2680 [M + H]* (Gtng véi gia tri 377,2680
[C23H3704]).

Tién hanh phan tich dit li¢u ph6 "H-NMR két hop véi dit liéu phdo HSQC cua
hop chét 1 1am rd su xudt hién ciia mot sd cdc tin hiéu quan trong cua hop chat 1
gém mot tin hiéu proton oxymethine tai ou (ppm): 4,46 (1H, dd, J = 11,4, 5,4 Hz,
H-3); bén tin hiéu proton nhém methyl tai 8u (ppm): 2,04 (3H, s, H-22), 1,02 (3H, s,
H-20), 0,85 (3H, s, H-18), 0,84 (3H, s, H-19); mot tin hiéu proton nhém methoxy
tai ou (ppm): 3,66 (3H, s, 17-OCH3); bon tin hiéu proton nhém methine tai on (ppm):
2,61 (1H, dd, J = 9,0, 6,0 Hz, H-16), 2,46 (1H, m, H-13), 1,00 (1H, m, H-9), 0,83
(1H, m, H-5); muoi ba tin hiéu proton methylene tai éu (ppm): 1,85 (1H, m, H-1a),
0,96 (1H, m, H-1b), 1,66 (2H, m, H-2), 1,57 (1H, m, H-6a), 1,37 (1H, m, H-6b),
1,54 (2H, m, H-7), 1,62 (1H, m, H-11a), 1,53 (1H, m, H-11b), 1,56 (1H, m, H-12a),
1,51 (1H, m, H-12b), 1,84 (1H, m, H-14a), 1,20 (1H, dd, J = 12,0, 5,4 Hz, H-14b),
1,68 (2H, m, H-15).

Tiép tuc phan tich di liéu pho *C-NMR va dir liéu phd HSQC ciia hop chat 1
lam r6 su xudt hién cua 23 tin hiéu carbon. Trong do, cac tin hiéu ndi bat bao g@)m:
hai tin hi€u carbon carbonyl tai dc (ppm): 178,0 (C-17) va 171,1 (C-21); mdt tin
hi€éu carbon oxymethine tai dc (ppm): 81,1 (C-3); mdt tin hi¢u carbon methoxy tai
Oc (ppm): 51,8 (-OCH3); tdm tin hi¢u carbon methylene lan luot tai 8¢ (ppm): 44,8
(C-15), 40,9 (C-7), 38,5 (C-1), 38,2 (C-14), 31,4 (C-12), 23,8 (C-2), 20,8 (C-6),
18,7 (C-11); ba tin hiéu carbon tir cap lan luot 1a: 45,0 (C-8), 39,1 (C-10), 37,9 (C-
4); bon tin hidu carbon methine 1an lugt tai Sc (ppm): 55,9 (C-9), 55,4 (C-5), 45,5
(C-16), 41,4 (C-13); bon tin hiéu carbon methyl 1an luot tai Sc (ppm): 28,5 (C-18),
21,4 (C-22), 17,7 (C-20), 16,8 (C-19). Can cur vao cac dir licu phé dac trung da
dugc dé cap [46], két hop véi cac twong quan COSY quan trong bao gom hé thong
spin cua H»-1/H2-2/H-3, H-5/H2-6/ H>-7 va H-9/ Hz-11/ Hz-12/ Hz-14/H-13/ H»-
15/H-16 giap xac dinh hgp chat 1 c¢6 ciu triic ciia mot hop chat ent-kaurane
diterpenoid. Thyc hién phan tich sau hon vé dit liéu phé HMBC gitip khang dinh
thém céu tric cua hop chit 1, d@)ng thoi cho théy su xuit hién cua mot nhém
acetoxy dugc lam siang té dua trén su xuét hién cua tin hiéu carbon carbonyl tai d¢
(ppm) 171,1 (C-21) va tuong quan gitta proton methyl H-22 (6u 2,04, s) véi carbon

nay. Bén canh do, vi tri cua nhém thé acetoxy nay tai vi tri C-3 duoc ching minh
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dua trén do dich chuyén cua proton H-3 (dn 4,46) ¢ vung tur truong thép VA su xuit
hién twong quan HMBC gitta H-3 va C-21. Ngoai ra, sy xuat hién cia mot nhém
chttc methoxycarbonyl (CH30CO) tai vi tri C-16 trong cAu tric cla hop chit 1 cling
dugc lam sang to dua trén cdc tuong quan cua proton H-16 (6 2,61) va proton
methoxy (0n 3,66) v&i carbon carbonyl C-17 (d¢ 178,0).

CAu hinh twong d6i ctia hop chat 1 dugc xac dinh dwa trén hing sé ghép J =
5,4, 11,4 Hz cta proton oxymethine H-3, cho thay su phan bd ctia proton niy & vi
tri truc (axial) véi dinh hudng S. Dt liéu thu duoc tur phé) NOESY cua hop chat 1
con cung cép thém vé céc twong quan gitra H-3 va H-5 (6u 0,83, m), H-18 (61 0,85)
gitp ching to cac proton nay cung dinh hudng syn f; cac tuong quan gitta H-20 va
H-19 (6u 0,84), H-14 (6u 1,84), H-13 (8 2,46) gitp chiing to cac proton nay dinh
huéng syn a. Bén canh d6 1a su thiéu ving twong quan gitta H-13 va H-16 gitip xdc
dinh proton H-16 ciing dinh hudng syn £ Dua trén cdc dir liéu phan tich, cau tric
héa hoc cua hop chit 1 dugc dé xuit nhu & Hinh 3.2 va duoc dat tén 1a Annoglabrin

B. Pay 1a mot hop chat enr-kaurane diterpenoid méi lan dau tién dugc cong bd.

Hinh 3.2. Dic tinh ciu triic va cac tuong quan
HMBC, NOESY, COSY cua hop chat 1

Bang 3.1. Két qua phén tich pho cua hop chat 1 — Annoglabrin B.

Hop chit 1
No.
on" (ppm), J (Hz) oc” (ppm)
1 1,85 (1H, m), 0,96 (1H, m) 38,5

2 1,66 (2H, m) 23,8
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3 4,46 (1H, dd, J = 11,4, 5,4 Hz) 81,1
4 - 37,9
5 0,83 (1H, m) 55,4
6 1,57 (1H, m), 1,37 (1H, m) 20,8
7 1,54 (1H, m) 40,9
8 - 45,0
9 1,00 (1H, m) 55,9
10 - 39,1
11 1,62 (1H, m), 1,53 (1H, m) 18,7
12 1,51 (1H, m), 1,56 (1H, m) 31,4
13 2,46 (1H, m) 41,4
14 1,84 (1H, m), 1,2 (1H, dd, J = 12,0, 5,4 Hz) 38,2
15 1,68 (2H, m) 44.8
16 2,61 (1H, dd, J = 9,0, 6,0 Hz) 45,5
17 ; 178,0
18 0,85 (3H, ) 28,5
19 0,84 (3H, s) 16,8
20 1,02 (3H, s) 17,7
21 - 171,1
22 2,04 (3H, s) 21,4
17-OCH; 3,65 (3H, s) 51,8

a: Phd dwoc ghi nhan trong dung mdi CDCls, tin s6 may 600 MHz — 150 MHz.

3.1.2. Bién luin céu tric héa hoc hop chit 2

Hop chit 2 (3,0 mg) duoc phan l4p tir phan doan H1.1.3 & dang chat vo dinh

hinh mau trang.

Dir liéu phé (Phu luc):
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% Pho '"H-NMR, *C-NMR (do trong CDCls, Phu luc 13, 14, 15).

Phan tich dir li€u phé "H-NMR cua hop chit 2 x4c dinh sy xuit hién cua céc
tin hiéu proton dac trung trong d6 la 3 tin hiéu proton nhém methyl tai ou (ppm):
0,99 (3H, s, H-20), 0,84 (3H, s, H-18), 0,80 (3H, s, H-19); hai tin hi€u proton cua
nhém methine tai ou (ppm): 2,94 (1H, dt, J = 12,0, 6,0 Hz, H-16) va 2,57 (1H, br s,
H-13), va cdc tin hiéu proton phan bd tai viing tir trudng cao voi do dich chuyén
trong khoang tir 1,90-0,72 ppm.

Tién hanh phén tich thém dit liéu phd '*C-NMR cuia hop chét 2 cho thay sy
xuét hién cta 20 tin hiéu carbon, cu thé gém mot tin hi¢u carbon carbonyl tai 6c
(ppm): 182,1 (C-17), chin tin hi¢u carbon methylene lan luot tai 6c (ppm): 42,2 (C-
15), 42,0 (C-14), 41,8 (C-7), 40,9 (C-1), 39,5 (C-3), 27,6 (C-12), 20,6 (C-6), 18,8
(C-11), 18,1 (C-2); ba tin hiéu carbon tt cip 1an luot tai 5c (ppm): 44,6 (C-8), 40,0
(C-10), 33,4 (C-4); ba tin hiéu carbon methyl tai dc (ppm): 33,8 (C-18), 21,8 (C-19),
17,8 (C-20); bdn tin hiéu carbon methine 1an luot tai 8¢ (ppm): 57,3 (C-9), 45,5 (C-
16), 56,4 (C-5), 40,5 (C-13). So s4nh dit liéu phd cta hop chét 2 va hop chat 1 cho
thdy duoc cé nhiéu diém tuong dong (Bang 3.2). Trén co sé d6, gitp khang dinh
hop chét 2 ciing 13 mét diterpenoid thudc khung ent-kaurane. Mat khac, két qua phd
ctia hop chat 2 thé hién rang sy thiéu ving cua tin hiéu proton oxymethine H-3 duoc
ghi nhan ¢ hop chit 1, va su thay d6i do dich chuyén hoéa hoc cua tin hiéu carbon C-
3 tlr viing tir truong thap tai 8c (ppm): 81,1 & hop chéat 1 vé ving tir trudng cao tai
8c (ppm): 39,5 & hop chét 2. Bén canh d6, su ¢c6 mat cua tin hidu carbon carbonyl
C-17 tai 8¢ (ppm): 182,1 thay vi 178,0 so v&i hop chat 1, gitip nhan dinh sy ton tai
cua mdt nhém chuce carboxyl (-COOH) tai vi tri C-17 & hop chat 2. Tir céc dit liéu
da néu, cau triic héa hoc cua hop chat 2 duoc dé nghi nhu ¢ Hinh 3.3. Pong thoi,
tién hanh so sénh dit liéu ph6 ciia hop chat 2 véi dir lidu phd ctia hop chat 16a-H-
ent-kaurane-17-oic acid di duoc bdo cdo [26] (Bang 3.2), gitp khang dinh hop chat
2 ¢6 céu trac hoan toan twong dong. Tir ciu trac da xac dinh, két hop voi su thay
d6i vé d6 dich chuyén va hing sé ghép cua cdc tin hiéu proton methine ctia hop chét
2 tai H-16 ou (ppm): 2,94 (1H, dt, J= 6,0, 12,0 Hz) va H-13 du (ppm): 2,57 (1H, brs)
gitip khang dinh duoc su khac nhau vé 1ap thé tai vi tri C-16 so véi ¢ hop chéat 1. Cy
thé, proton H-16 cta hop chét 2 c6 dinh huéng « thay vi dinh huéng £ nhu & hop
chét 1. Ttr d6, hop chat 2 dugc xac dinh 1a 16a-H-ent-kaurane-17-oic acid, va day
1a 1an dau tién hop chét nay dugc bao cdo trén ciy Binh bat nuéc (Hinh 3.3).
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16 a-H-ent-kaurane-17-oic acid

Biang 3.2. Két qua phan tich phd ctia hop chat 2 va hop chat 1 va hop chat
16 a-H-ent-kaurane-17-oic acid

16 a-H-ent-kaurane-

Hop chat 2 Hop chat 1
P P 17-oic acid [26]
No.
on" (ppm), J  6c° o  ow (ppm), O
PP Su* (ppm), J (Hz) PP
(Hz) (ppm) (ppm) J (Hz) (ppm)
1,85 (1H, m)
1 - 40,9 38.5 - 40,4
0,96 (1H, m)
2 - 18.1 1,66 (2H, m) 23.8 . 18,0
4,46 (1H, dd, J =
3 - 39,5 81,1 - 39,0
11,4, 5,4 Hz)
4 - 33,4 - 37,9 - 34,1
5 - 56,4 0,83 (1H, m) 55.4 - 56,1
1,57 (1H, m)
6 . 20.6 20,8 . 20,5
1,37 (1H, m)
7 - 41.8 1,54 (1H, m) 40,9 - 40,8
8 . 44.6 - 45,0 - 44.4
9 - 57,3 1,00 (1H, m) 55,9 - 57.1
10 - 40,0 - 39,1 - 39,3
1,62 (1H, m)
11 . 18,8 18,7 . 18,2

1,53 (1H, m)
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1,51 (1H, m)
12 - 27,6 31,4 - 27,3
1,56 (1H, m)
2,57 (1H, 2,54 (1H,
13 40,5 2,46 (1H, m) 41,4 39,7
brs) brs)
1,84 (1H, m)
14 - 42,0 1,2 (1H, dd, J = 38,2 - 41,8
12,0, 5,4 Hz)
15 - 42,2 1,68 (2H, m) 44.8 - 41,5
2,94 (1H, dt, 2,97 (1H,
2,61 (1H, dd, J=
16 J=12,0,6,0 45,5 45,5 dt,J=12,0, 45,6
9,0, 6,0 Hz)
Hz) 6,0 Hz)
17 - 182,1 - 178,0 - 183,7
0,80 (3H, s) 0,84 (3H, s)
18 33,8 0,85 (3H, s) 28,5 33,9
19 0,84 3H,s) 21.8 0,84 (3H, s) 16,8 0,96 (3H,s) 21,6
20 0,99 (3H, s) 17,8 1,02 (3H, s) 17,7 1,01 BH,s) 17,9
21 - - - 171,1 - -
22 - - 2,04 (3H, s) 21,4 - -
17-
- - 3,65 (3H, s) 51,8 - -
OCH3;

a: Pho dugc ghi nhan trong dung méi CDCls, tan s6 may 600 MHz — 150 MHz
b: Phd duoc ghi nhan trong dung méi CDCls, tan s6 may 400 MHz — 100 MHz
3.1.3. Bién luén céu tric héa hoc hop chat 3

Hop chit 3 (2,9 mg) duoc phan l4p tir phan doan H1.1.3 & dang chat vo dinh

hinh mau tring.
Dit liéu pho (Phu luc):

% Phd 'H-NMR, *C-NMR (do trong DMSO-ds, Phu luc 16, 17, 18).



37

Phén tich dit liéu phd 'H-NMR ciia hop chét 3 cho thay su hién dién cia cic
tin hiéu proton noi bat trong d6 1a hai tin hiéu proton ctia nhém methyl tai &u (ppm):
1,10 (3H, s, H-18), 0,86 (3H, s, H-20); hai tin hi¢u proton cua nhoém methine tai ou
(ppm): 2,83 (1H, m, H-16) va 1,93 (1H, d, J = 12,9 Hz, H-13) cing m{t nhém céc
proton phan bd tai ving tir truong cao dugc xac dinh véi do dich chuyén trong
khoang tur 1,78-0,76 ppm.

Tién hanh phan tich thém dir liéu phd '*C-NMR cua hop chét 3 cho thay sy
xuét hién cta 20 tin hiéu carbon. Trong do, cac tin hi¢u dac trung co thé ké dén gém:
hai tin hi¢u carbon carboxyl tai 6c (ppm): 178,8 (C-19) va 175,5 (C-17), chin tin
hi¢u carbon methylene no lan luot tai 8¢ (ppm): 41,6 (C-14), 41,2 (C-15), 40,2 (C-
3), 40,0 (C-7), 37,6 (C-1), 27,1 (C-12), 21,9 (C-6), 18,8 (C-2), 17,8 (C-11); ba tin
hiéu carbon tir cip 1an luot tai dc (ppm): 43,9 (C-8), 42,8 (C-4), 39,1 (C-10); hai tin
hiéu carbon methyl tai 6c (ppm): 28,6 (C-18), 15,3 (C-20); bon tin hiéu carbon
methine 1an luot tai 3¢ (ppm): 56,0 (C-5), 55,7 (C-9), 38,7 (C-13), 44,9 (C-16).

So sanh dit liéu phd cta hop chat 3 v6i hop chét 1 va hop chét 2 cho thay c6
nhiéu sy twong dong tir d6 c6 thé khang dinh hop chat 3 ciing 13 mot hop chat
diterpenoid thudc khung ent-kaurane. Tuy nhién, khi so sanh hop chét s6 2 cho thy
dugc & hop chit s6 3 ¢c6 sy xuét hién thém cia mot nhém chirc carboxyl (-COOH)
tai 8¢ (ppm) 178,8 (C-19), sy thiéu vang ctia mot tin hiéu nhém methyl tai vi tri C-4,
déng thoi 1a sy thay ddi do dich chuyén héa hoc cua tin hiéu carbon C-4 tir dc
(ppm): 33,4, & hop chét 2, dén dc (ppm): 42,8, & hop chat 3. Can cir vao nhitng dit
li¢u da phan tich, hop chit 3 duoc du doan c6 ciu tric tuong tu hop chit 2 nhung
¢6 sy hién dién cia mot nhém chirc carboxyl gén truc tiép tai vi tri C-4 thay thé cho
nhém methyl C-19, ¢ v6i hop chit 2 (Hinh 3.4). Tir ciu trac dugc dé nghi, dit liu
phé cua hgp chat 3 tiép tuc dugc so sanh véi dir li€u phé cua hop chat 16a-H-ent-
kaurane-17,19-dioic acid [47] (Bang 3.3) voi rat nhiéu su tuong déng. Trén co sé
d6, hop chat 3 duoc khang dinh 12 hop chat 16a-H-ent-kaurane-17,19-dioic acid
(Hinh 3.4).
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16 a-H-ent-kaurane-17,19-dioic acid

Hinh 3.4. Dic tinh cu tric ctua hop chat 3.

Biang 3. 3. Két qua phan tich pho cta hop chat 3 va hop chat 2 va hop chét
16 o-H-ent-kaurane-17,19-dioic acid

16 a-H-ent-kaurane-

Hop chat 3 Hop chat 2
P P 17,19-dioic acid [47]
No.
o (ppm), J o  OH’ (ppm), J o ou° (ppm), J oct
(Hz) (ppm) (Hz (ppm) (Hz) (ppm)
1 - 37.6 - 40,9 - 38,1
2 . 18,8 - 18,1 - 19,3
3 - 40,2 - 39,5 - 40,6
4 - 42.8 - 33,4 - 433
5 - 56,0 - 56,4 - 56,4
6 - 21,9 - 20,6 - 22.4
7 - 40,0 - 41,8 - 40,6
8 - 43,9 - 44.6 - 44.4
9 - 55,7 - 57.3 - 56,2
10 - 39.1 - 40,0 - 39.6
11 - 17,8 - 18,8 - 18,3
12 - 27.1 - 27.6 - 277
1,93 (1H, d, J 2,00 (1H, d, J =
13 38,7 2,57 (1H, brs) 40,5 39,3
=12,9 Hz) 16,45 Hz)

14 - 41,6 - 42,0 - 42,1
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15 - 41,2 - 42,2 - 41,7
2,94 (1H, dt,

16 283(1H,m) 449 J=6,0,12,0 45,5 2,84 (1H, m) 45,4

Hz)

17 - 175,5 - 182,1 - 176,0
0,80 (3H, s)

18 1,10 (3H, s) 28,6 33,8 1,10 (3H, s) 29,1

19 - 178,7 0,84 (3H, s) 21.8 - 179,2

20 0,86 (3H, s) 15,3 0,99 (3H, s) 17,8 0,86 (3H, s) 15,9

a: Pho duoc ghi nhan trong dung méi DMSO-ds, tan s6 may 600 MHz — 150 MHz
b: Phé duoc ghi nhan trong dung moéi CDCls, tin sb may 600 MHz — 150 MHz
¢: Phd duoc ghi nhan trong dung mdéi DMSO-ds, tan s may 500 MHz — 125 MHz

3.1.4. Bién luin cau tric héa hoc hop chit 4

Hop chat 4 (4,5 mg) dugc phan lap tir phan doan H2.1.3 & dang chét vo dinh

hinh mau tring.
Dir liéu ph6 (Phu luc):

% Phd 'H-NMR, *C-NMR (do trong CDCl3, Phu luc 19, 20, 21).

Phén tich dit liéu phd 'H-NMR ctia hop chét 4 cho thay su xuit hién cia cic
tin hiéu proton ddc trung trong do la hai tin hi€u proton ciia nhém methyl tai ou
(ppm): 0,96 (3H, s, H-19), 1,01 (3H, s, H-20); hai tin hi€u proton ctia mdt nhém
oxymethylene tai ou (ppm): 3,74 (1H, d, / = 10,8 Hz, H-18a), 3,44 (1H, d, J = 10,8
Hz, H-18b); hai tin hi¢u proton olefin tai 6u (ppm): 4,79 (1H, brs, H-17a) va 3,44
(1H, brs, H-17b); mot tin hi€u proton ctia nhém methylene tai du (ppm): 2,05 (2H,
m, H-15); mét tin hi€u proton methine tai du (ppm): 2,63 (1H, brs, H-13), mdt nhém
cdc tin hiéu proton phan bd tai viing tir trudng cao dugce xac dinh véi do dich
chuyén trong khoang tir 1,96-0,88 ppm.

Ngoai ra, phé 3C-NMR cua hop chit 4 thé hién su ton tai cua 20 tin hiéu
carbon bao gé)m hai tin hi¢u carbon olefin tai 6c (ppm): 156,1 (C-16) va 103,1 (C-
17), chin tin hi€u carbon methylene no lan luot tai d¢ (ppm): 39,8 (C-14), 49,2 (C-
15), 35,8 (C-3), 41,8 (C-7), 40,6 (C-1), 33,3 (C-12), 20,6 (C-6), 18,5 (C-2), 18,4 (C-
11); mdt tin hi€u carbon methylene gén voi di td Oxy tai oc (ppm): 65,7 (C-18); ba
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tin hiéu carbon t& cdp 1an luot tai dc (ppm): 44,3 (C-8), 38,8 (C-4), 39,4 (C-10); hai
tin hi¢u carbon methyl tai d6c (ppm): 27,2 (C-19), 18,3 (C-20); ba tin hi¢u cabcon
methine 14n luot tai 8¢ (ppm): 57,0 (C-5), 56,4 (C-9), 44,1 (C-13).

Duya trén su twong dong vé s6 liéu "H va '3C NMR cuia hop chat 4 véi hop chat
1, hop chat 2 va hop chat 3, hop chat 4 dugc xac dinh 13 mot enr-kaurane
diterpenoid. Tuy nhién, khi so sdnh dit liéu ph6 v6i hop chat 2 c6 mot s6 diém khac
biét vé& mat cAu trdc. Cu thé, sy bién mat cta tin hiéu proton methine H-16 thay thé
vao d6 1a sy xuat hién cta hai tin hiéu proton nhém olefin tai 8u (ppm): 4,79 (1H,
brs, H-17a) va 3,74 (1H, brs, H-17b), cing voi su thay doi do dich chuyén cua
carbon C-16 tir viing tir trudng cao, tai dc (ppm): 45,5 ppm, vé viing tir truong thap
tai dc (ppm): 156,1 ppm, gitdp nhan dinh sy hién dién ctia mot lién két C = C tai vi
tri C-16 — C-17 & hop chat 4. Bén canh d6, su thiéu vang cia mot tin hiéu nhém
methyl tai vi tri C-4 khi so sdnh véi hop chit 2 (tuong ty nhu & hop chit 3), va su
xudt hién thém cua hai tin hiéu proton oxymethylene tai du (ppm): 3,74 (1H, d, J =
10,8 Hz, H-18a) va 3,44 (1H, d, J = 10,8 Hz, H-18b) gitip nhan dinh dugc ciu tric
ctia hop chét 4 c6 sy xut hién ctia mot nhém -CH,OH tai vi tri C-4. Tir cdc dit lidu
di néu, cAu tric caa hop chit 4 duoc du doan nhu & (Hinh 3.5). Két hop so sanh dir
liéu phd cia hop chat 4 véi cdc dir lidu duge bdo cdo cta hop chét ent-kaurane-16-
en-19-ol [48] (Bang 3.4) cho thiy c6 rat nhiéu sy twong dong. Tur d6, hop chit 4
duoc khéng dinh 1a hop chit ent-kaurane-16-en-19-ol.

4) ent-kaurane-16-en-19-ol

Hinh 3.5. Dic tinh cu tric cta hop chat 4

Bang 3. 4. Két qua phan tich pho ctia hop chat 4 v6i hop chat 3 va hop chat
ent-kaurane-16-en-19-ol

ent-kaurane-16-en-19-ol

Hop chit 4 Hop chit 2
op op (48]

No.

ou" (ppm), J " o (ppm),J 6" on” (ppm), J o’
(Hz) (ppm) (Hz) (ppm) (Hz) (ppm)
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10
11
12
13
14

15

16

17

18

19

20

2,63 (1H, brs)

2,05 (2H, m)

4,79 (1H, brs)
4,73 (1H, brs)

3,74 (1H, d, J
= 11,4 Hz)

345 (1H, d, J
= 11,4 Hz)

0,96 (3H, s)

1,01 (3H, s)

40,6
18,5
35,8
38,8
57,0
20,6
41,8
44,3
56,4
39,4
18,4
33,3
44,1
39,8

49,2

156,1

103,1

65,7

27,2

18,3

2,57 (1H, brs)

2,94 (1H, dt,
J=12,0,6,0
Hz)

0,80 (3H, s)

0,84 (3H, s)

0,99 (3H, s)

40,9
18,1
39,5
33,4
56,4
20,6
41,8
44,6
57,3
40,0
18,8
27,6
40,5
42,0

42,2

45,5

182,1

33,8

21.8

17,8

2,63 (1H, brs)

2,05 (2H, m)

4,79 (1H, brs)
4,74 (1H, brs)

3,74 (1H, d, J
=10.9 Hz)

3,43(1H, d, J =

10.9 Hz)
0,96 (3H, s)

1,01 (3H, s)

40,5
18,3
35,6
38,7
56,9
20,5
41,6
44,2
56,2
39,2
18,2
33,2
44,0
39,7

49,1

155,8

103,0

65,6

27,1

18,1

a: Pho dugc ghi nhan trong dung méi CDCls, tan s6 may 600 MHz — 150 MHz
b: Pho dugc ghi nhan trong dung mdi CDCls, tan s6 may 500 MHz — 125 MHz
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3.1.5. Bién lufn céu tric héa hoc hop chit 5

Hop chit 5 (7,6 mg) dugc phan lap tir phan doan H1.1.2 & dang chét vo dinh

hinh mau tring.
Dir liéu phé (Phu luc):

% Phd 'H-NMR, *C-NMR (do trong CDCl;, Phu luc 22, 23, 24).

Phén tich dit liéu phd 'H-NMR cua hop chit 5 cho thiy sy xuat hién cua céc
tin hiéu proton noi bat trong d6 1a hai tin hiéu proton ctia nhém methyl tai &u (ppm):
1,23 (3H, s, H-19), 0,92 (3H, s, H-20); mot tin hi€u proton ctia nhém methoxy tai ou
(ppm): 3,69 (3H, s, H-17-OCH3); mot tin hi€u proton cia nhém methylene tai ou
(ppm): 1,52 (2H, m, H-15); hai tin hiéu proton cua nhém methine tai ou (ppm): 2,88
(1H, m, H-16), 2,57 (1H, brs, H-13), va mdt loat cdc proton phan bd tai vung tu
truong cao dugc xac dinh véi do dich chuyén trong khoang tir 2,15-0,80 ppm.

Dit liéu phd '3*C-NMR ctia hop chét 5 cho thiy su c¢6 mit ctia 21 tin hiéu
carbon. Trong do, cic tin hi¢u ndi bat bao gém hai tin hi¢u carbon carbonyl tai dc
(ppm): 183,7 (C-18) va 175,4 (C-17), chin tin hi¢u carbon methylene lan luot tai 8¢
(ppm): 42,0 (C-14), 41,9 (C-15), 40,7 (C-7), 40,7 (C-1), 38,0 (C-3), 27,7 (C-12),
22,2 (C-6), 19,2 (C-11), 18,3 (C-2); ba tin hiéu carbon tir cip 1an luot tai 5c (ppm):
44.5 (C-8), 43,8 (C-4), 39,8 (C-10); hai tin hi¢u carbon methyl tai 6c (ppm): 29,1
(C-19), 15,7 (C-20); bon tin hiéu carbon methine lan lugt tai 8c (ppm): 57,1 (C-5),
56,3 (C-9), 39,8 (C-13), 45,6 (C-16); mot tin hi€u carbon cua nhém methoxy tai dc¢
(ppm): 51,6 (C-17-OCH3).

Su tuong ddng rd rét duoc ghi nhan khi so sanh dir liéu phd cta hop chat 5 va
hop chét 1, hop chit 2, hop chat 3, hop chét 4 gitp khang dinh day ciing 12 mot hop
chét diterpenoid thudc khung ent-kaurane. Tiép tuc so sanh di liéu giira hop chat 5
va hop chat 2 cho thiy nhiéu sy khdc biét. Cu thé, sy xuit hién thém cta mot nhém
methoxy (-OCH3) tai du (ppm): 3,69 (3H, s) va dc (ppm): 51,6 (C-17-OCH3) 6 hop
chit 5, va su thay doi d6 dich chuyén cua carbon carbonyl C-17 tur 6c (ppm): 182,1,
& hop chat 2, dén 8c (ppm): 175,4, & hop chét 5, gitip khang dinh sy ¢6 mit ciia mot
nhém chirc methoxycarbonyl (CH;0CO) tai vi tri C-16 trong cau triic ciia hop chat
5, thay vi Ia nhém carboxyl -COOH nhu ¢ hop chat 2. Bén canh do, céc tin hiéu
proton methine ctia hgp chat 5 tai H-16 8y (ppm): 2,88 (1H, m) va H-13 &u (ppm):
2,57 (1H, brs) gitp khang dinh proton H-16 cua hop chit nay cé dinh huéng o,

trong ty nhu & hop chit 2. Ngoai ra, dit liéu phd ctia hop chit 5 ciing ghi nhan su
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thiéu vang ctia mot tin hiéu nhém methyl tai vi tri C-4, sy thay d6i d6 dich chuyén
cta tin hiéu carbon C-4 tir 3¢ (ppm): 33,4, & hop chat 2, dén 8¢ (ppm): 43.8, & hop
chit 5, va sy xuét hién thém ctia mét tin hiéu carbon carboxyl (-COOH) tai 6c
(ppm): 183,7. Tur o, sy c6 mat cua mot nhém chirc carboxyl gén truc tiép tai vi tri
C-4 thay thé cho nhém methyl C-19 ctia hop chat 5 duwoc dé nghi. Tur cdc dit lidu da
néu, ciu tric cua hop chét 5 duoc dé nghi nhu ¢ (Hinh 3.6). Déng thoi, qué trinh so
sanh dit liéu phd ctia hop chat 5 véi dit liéu phd cua hop chit 16a-H-ent-kaurane-
17,18-dioic acid,17-methyl ester [49] cho thdy c6 nhiéu su tuong dong. Tir do,
khiang dinh duoc hop chat 5 1a hop chit 16a-H-ent-kaurane-17,18-dioic acid,17-

methyl ester.

(5) 16 a-H-ent- kaurane-17,18-dioic acid,17-methyl ester
Hinh 3.6. Dic tinh cu tric ctua hop chit 5

Bang 3. 5. Két qua phan tich phd 5 va hop chat 1 va hop chét 2

Hop chit 5 Hop chit 2 Hop chat 1
No. o (ppm), J o  ou* (ppm),J  Oc° o’ (ppm),J  oc*
(Hz) (ppm) (Hz) (ppm) (Hz) (ppm)
40,7 40,9 1,85(1H,m) 38,5
1 - -
0,96 (1H, m)
2 - 18,3 - 18,1 1,66 (2H,m) 23,8
38,0 39,5 4,46 (1H,dd, 81,1
3 i - J=114,54
Hz)
4 - 438 - 33,4 - 37,9
5 - 57,1 - 56,4 0,83 (1H,m) 554
222 20,6 1,57 (1H,m) 20,8
6 - -

1,37 (1H, m)
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11

12

13

14

15

16

17

18

19
20
21
22

17-
OCH;

2,51 (1H, brs)

2,88 (1H, m)

1,23 (3H, s)
0,92 (3H, s)

3,69 3H, s)

40,7
44,5
56,3
39,8

19,2

27,7

39,8

42,0

41,9

45,6

175,4

183,7

29,1

15,7

44

2,57 (1H,
brs)

2,94 (1H, dt,
J=12,0,6,0
Hz)

0,80 (3H, s)

0,84 (3H, s)

0,99 (3H, s)

41,8
44,6
57,3
40,0

18,8

27,6

40,5

42,0

42,2

45,5

182,1

33,8

21.8

17,8

1,54 (1H, m)
1,00 (1H, m)
1,62 (1H, m)
1,53 (1H, m)
1,51 (1H, m)
1,56 (1H, m)

2,46 (1H, m)

1,84 (1H, m)

1,2 (1H, dd, J
=12,0,5,4
Hz)

1,68 (2H, m)

2,61 (1H, dd,
J=9,0,6,0
Hz)

0,85 (3H, s)

0,84 (3H, s)
1,02 (3H, s)
2,04 (3H, s)

3,65 (3H, s)

40,9
45,0
55,9
39,1

18,7

314

41,4

38,2

44,8

45,5

178,0

28,5

16,8
17,7
171,1
21,4

51,8




45

a: Phd dugce do trong dung méi CDCls, tan s6 may 600 MHz — 150 MHz
3.1.6. Bién luin céu tric héa hoc hop chit 6

Hop chét 6 (4,2 mg) duoc phan 1ap tir phan doan H2.1.4 & dang chét vo
dinh hinh mau tring.

Dir liéu pho (Phu luc):

% Ph6 '"H-NMR, *C-NMR (do trong DMSO-ds, Phu luc 25, 26, 27).

Dir liéu phé "H-NMR cua hop chit 6 cho théy su ¢6 mat cua cac tin hiéu
proton ndi bat trong d6 14 hai tin hiéu proton ctia nhém methyl tai 8y (ppm): 1,08
(3H, s, H-18), 0,87 (3H, s, H-20); hai tin hi€u proton oxymethylene tai ou (ppm):
3,49 (1H,d, J = 11,4 Hz, H-17a) va 3,39 (1H, d, J = 11,4 Hz, H-17b), cuing v&i mot

sO céc tin hiéu proton phéan bd tai viing tir truong cao 1,88-0,74 ppm.

Dit liéu phd '3C-NMR ctia hop chat 6 cho thay su c¢6 mit ctia 20 tin hiéu
carbon, gém mét sd tin hiéu proton quan trong nhu mot tin hi€u carbon carbonyl tai
dc (ppm): 178,7 (C-19); chin tin hi€u carbon methylene no lan luot tai 8¢ (ppm):
52,8 (C-15), 42,8 (C-1), 41,9 (C-7), 37,7 (C-3), 36,7 (C-14), 25,8 (C-12), 22,0 (C-6),
18,8 (C-11), 18,1 (C-2) va mot tin hi¢u carbon methylene no gén véi di th oxy tai Oc
(ppm): 65,3 (C-17); ba tin hiéu carbon ti cip tai dc (ppm): 44,5 (C-4), 44,0 (C-8),
39,1 (C-10); mot tin higu carbon tir cap gan véi di t6 oxy tai Sc (ppm): 80,5 (C-16);
ba tin hi€u carbon methine tai dc (ppm): 56,0 (C-5), 55,4 (C-9), 40,2 (C-13); va hai
tin hiéu carbon methyl tai éc (ppm): 28,6 (C-18), 15,4 (C-20).

Nghién ctru va ddi chiéu dir liéu phd cta hop chit 6 va hop chat 1, 2, 3, 4, 5
gitip khang dinh hop chit 6 ciing 1a mot hop chat diterpenoid thuoc khung ent-
kaurane. Tiép tuc so sdnh dit liéu phd cua hop chat 6 va hop chit 3 cho thiy duoc
nhiéu su tuong déng vé cau trdc, cu thé 1a sy xuét hién ctia nhém carbon carboxyl (-
COOH) (3¢ 178,7) gan truc tiép tai C-4. Tuy nhién, mot s6 diém khdc biét vé cu
trac da dugc ghi nhan tai vi tri C-16 cia hop chat 6. Cu thé, dit lidu pho cua hop
chat 6 cho thay su xuat hién cua hai tin hiéu proton oxymethylene tai du (ppm):
3,49 (1H, d, J= 11,4 Hz, H-17a) va 3,39 (1H, d, J= 11,4 Hz, H-17b), dong thoi 1a su
thay d6i do dich chuyén héa hoc cua tin hiéu C-16 tir ving tlr trudng cao tai dc
(ppm): 44,9, & hop chat 3, dén ving tir trudng thap tai Sc (ppm): 80,5, & hop chat 6.
Tir d6, c6 thé nhan dinh, tai vi tri C-16 cta hop chat 6, ¢6 su hién dién ctia mot
nhom chuc -CH>OH va mdt nhém chirc hydroxy (-OH). Tur cac dir li¢u da néu, ciu
tric ctia hop chét 6 duoc dé nghi nhu ¢ Hinh 3.7. Tién hanh so sanh dit liéu phé cua

hop chit 6 voi dit liéu dd duoc bdo cdo cua hop chat 16/3,17-dihydroxykauran-18-
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oic acid [50] cho thiy c6 nhiéu sy twong déng (Bang 3.6). Nhu vay, hop chit 6
dugc xac dinh 1a 164,17-dihydroxykauran-18-oic acid.

(6) 164, 17-dihydroxykauran-18-oic acid

Hinh 3.7. Dic tinh cu tric cta hop chat 6

Bang 3. 6. Két qua phan tich pho cua hop chat 6 va hop chat 3 va hop chat
16/, 17-dihydroxykauran-18-oic acid

164, 7-dihydroxykauran-

Hop chat 6 Hop chat 3 18-oic acid [50]
No.
" ?;pz,;,) ' (p(;c;) o (ppm), J () (pic;) o (pm), J (H2) (p(;iz)
1 - 42,8 - 37,6 - 41,3
2 - 18,1 - 18,8 - 18,9
3 - 37,7 - 40,2 - 38,0
4 - 44,5 - 42,8 - 43,5
5 - 56,0 - 56,0 - 56,9
6 - 22,0 - 21,9 - 21,7
7 - 41,9 - 40,0 - 40,8
8 - 44,0 - 43,9 - 43,4
9 - 55,4 - 55,7 - 56,3
10 - 39,1 - 39,1 - 39,4
11 - 18,8 - 17,8 - 19,0
12 - 25,8 - 27,1 - 26,8

13 199(1H.d 7= 402  jo3(H.dJ = 387 ; 40.1
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13,8 Hz) 12,9 Hz)
14 - 36,8 - 41,6 - 37,5
15 - 52,8 - 41,2 - 52,4
16 - 80,5 2,83 (1H, m) 44,9 - 79,7
349 (1H,d, J = 343 (1H, d, J =
11,4 Hz) 11,3 Hz)
17 65,3 - 175,5 69,5
339 (1H, d, J = 3,32 (1H, d, J =
11,4 Hz) 11,3 Hz)
18 178,7 1,10 (3H, s) 28,6 - 179,3
19 1,23 (3H, s) 28,6 - 178,7 1,19 (3H, s) 29,0

20 0,92 (3H, s) 15,4 0,86 (3H, ) 15,3 0,98 (3H, s) 15,1

a: Pho duoc ghi nhan trong dung mdéi DMSO-ds, tan s6 may 600 MHz — 150 MHz
b: Phé duoc ghi nhan trong dung moi CDCls, a few drops of DMSO-ds, tin s may 80 MHz — 19,8
MHz

3.2. Két qua khao sat hoat tinh rc ché enzyme a-glucosidase

Cac cao ciia mau thit qua Binh bat nudc: BBH, BBDc, BBEa va BBEt thu
duoc tir phuong phap Soxhlet tién hanh nghién ctu kha ning @c ché enzyme a-
glucosidase nham lya chon cac cao phan doan c6 tiém ning dé tiép tuc cho céc
budc phan lap tiép theo, tir cac cao phan doan tiém ning di dugc chon tién hanh
phan lap cac hop chat hitu co tiém nang trong thanh phan cao (Phu luc 28). Nhu da
dugc trinh bay & Bang 3.7 cao BBH thé hién kha ning @c ché enzyme a-
glucosidase hiéu qua nhat trong cac cao phan doan (ICso = 10,9 pg/mL), khi so sanh
v6i chat chimg duong acarbose (ICso = 53,0 pug/mL)

Céc hop chat da duoc phan 1ap tir phan doan H1 va H2 duoc thuc hién kha
ning e ché enzyme a-glucosidase va duoc trinh bay & Bang 3.8 (Phu luc 29).
Theo @6, khi so sanh v&i chat ching duong acarbose (ICso = 82,0 pM), cac hop chat
1,2,3,4,5,6 déu thé hién khong cé hoat tinh ddi vai hoat dong cua enzyme o-
glucosidase véi gia tri ICso > 200 uM.

Tt cac két qua da néu, co thé khrflng dinh cao BBH c6 hoat tinh tc ché
enzyme a-glucosidase, nhung cac hop chét enr-kaurane diterpenoid (1 — 6) di phan

lap dugc trong cao BBH ciia thit qua Binh bat nudc lai ¢6 kha ning trc ché yéu. Do
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d6, c6 thé nhan dinh duoc, cac hop chéat da dugc phan 1ap chua phai 1a cac thanh
phan c6 dnh huong quyét dinh dén hoat tinh e ché enzyme a-glucosidase ciia cao
BBH. Chinh vi li do dd, cac nghién ctru tap trung vao phan 1ap va danh gia hoat tinh
sinh hoc ctia cac hop chét twong tir hodc cac hop chat khac tir cao BBH va cac cao
chiét khac diéu ché tir thit qua Binh bat nudc 1a cin thiét, huéng dén viéc Gmg dung
trong bao ché va phat trién cac duoc liéu tir thién nhién nham phu vu diéu tri va
kiém soat bénh dai thao duong

Bang 3. 7. Kha ning trc ché enzyme a-glucosidase cuia cac phan doan tir thit qua
Binh bat nudc (A. glabra L.).

Cao phan doan BBH BBDc BBEa BBEt Acarbose?
ICso (ng/mL) 10,9 77,5 30,3 1227 53,0
aChat chimg duong

Bang 3. 8. Kha ning trc ché enzyme a-glucosidase ctia cdc hop chit phan 1ap tir cao
BBH tur thit qua Binh bat nudc (A. glabra L.).

Hop chit 1 2 3 4 5 6 Acarbose?
ICso(uM)  NA®P  NA®  NA®” NA° NAP NAP 82.0
aChat chimg dwong

"NO active
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KET LUAN VA KIEN NGHI

Két lun

Cao n-Hexane tir mau thit qua Binh bat nudc (A. glabra L.) di thu hai tai
phuong Long Binh thanh phé Tha Puc duge diéu ché, tir nhidu cac phuong phap
hién dai nhu phuong phéap sic ki va ph6 nghiém d3 duoc thuc hién, cho phép phan
1ap va xac dinh céu tric cta sau hop chat sau bao gdbm: Annoglabrin B (Hop chét 1),
16 a-H-ent-kaurane-17-oic acid (Hop chit 2), 16-H-ent-kaurane-17, 19-dioic acid
(Hop chit 3), ent-kaurane-16-en-19-ol (Hop chit 4), 16a-H-ent-kaurane-17,18-
dioic acid,17-methyl ester (Hop chat 5) va 164,17-dihydroxykauran-18-oic acid
(Hop chat 6). Trong do, hop chat 1- Annoglabrin B duoc xac dinh 1a mot hop chat
diterpenoid khung ent-kaurane maéi va chua tirng dugc bao cdo trude day. Bén canh
d6, hop chét 2- 16a-H-ent-kaurane-17-oic acid, ddy 1a hop chat 1an dau tién duoc
bao céo trén cay Binh bat nudc

Két qua khao sét hoat tinh trc ché enzyme a-glucosidase cta cac hop chat cho
thdy kha ning trc ché yéu vdi gia tri ICso > 200 pM, khi so voi chat chimg duong
acarbose (ICso = 82,0 uM) cho thdy kha nang trc ché yéu. Tir d6, co thé thdy duoc
cac hop chét da phan 1ap duoc trong cao chua phai 13 nhitng chat chinh dé tao nén
hoat tinh tc ché cao ciia cao BBH.

Nghién ciru cung cp nhiéu dit liéu ciing nhu két qua cé gid tri, gép phan lam
rd thanh phan héa hoc ¢6 trong thit qua Binh bat nudc (A. glabra L.). Théng qua do,
nghién ctru khong chi mé rong hiéu biét vé céc hop chat cé mit trong lodi ciy nay
khi sinh trudng tai Viét Nam ma con tao tién dé cho viéc tng dung trong phdt trién
dugce pham va san pham hd trg diéu tri bénh dai thdo duong gép phan nang cao gid

tr1 y dugc cua cay Binh bat nudc.



(2) (3)

Annoglabrin B 16a-H-ent-kaurane-17-oic acid  16oa-H-ent-kaurane-17,19-dioic acid

ent-kaurane-16-en-19-ol 16 a-H-ent- kaurane- 164,17-dihydroxykauran-18-oic acid
17,18-dioic acid,17-methyl ester

Hinh 3.7. Cac hop chét duoc phan 1ap tir thit qua Binh bat nudc (A. glabra L.)

Kién nghi
Duya trén nhiing thanh qua dat dugc tir nghién ciru, toi dé xuat dinh hudng
nghién ctru tiép theo nhu sau:

e Tiép tuc phan tich thanh phan hoa hoc ctia cao BBH ciing nhu cac phan doan
H3, H4, H5, H6, H7, HS, tip trung vao cac dan Xuat diterpenoid thudc
khung ent-kaurane. Viéc nay nham phan lap cac hop chat ciing nhu tim kiém
cac dan xuat méi, dong thoi md rong khao sat thanh phan héa hoc dé dam
bao tinh khach quan ctia nghién ctru.

e Thuc hién thir nghiém va so sanh kha ning trc ché enzyme a-glucosidase cia
cac hop chat phan lap dugc. Qua do, danh gia va xac dinh hop chat hoic
nhom hop chit dong vai tro chinh trong hoat tinh @c ché enzyme a-
glucosidase, gop phan lam sang to tiém ning sinh hoc cia thit qua Binh bat
nudc (A. glabra L.).

e Tiép tuc md rong nghién ciru bang cach dénh gia thém céac hoat tinh sinh hoc
khac nhu kha ning khang ung thu, chong oxy hoa, ... nhim xac dinh thém
tiém ning ung dung cta cac hop chit phan lap, gop phan cung cip co s

khoa hoc cho viéc phat trién cac san pham c6 gia tri y duoc cao.
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Phu luc 27: Phd 3C-NMR (DMSO- ds, 600 MHz) ciia hop chat 6 (M6 rong)

Phu luc 28: Dt li¢u cua cdc cao tur thit qua Binh bat nude vé hoat tinh trc ché enzyme

a-glucosidase

] Phin trim e ché (1%) ICso
Hop chat
) 200 pg/mL | 100 pg/mL | 50 pg/mL 25 pg/mL | 12,5 pg/mL | (pg/mL)
BBH 89,7+0,21 | 88,2+0,49 | 81,9+0,86 | 58,9+0,53 | 50,3+0,55 10,9
BBDc 88,9+0,24 | 652+0,28 | 40,6 £0,46 - - 77,5
BBEa 81,9+0,37 | 71,7+£0,46 | 65,5+0,74 { 53,5+0,32 | 25,2+0,67 30,3
BBEt 71,4+£044 | 37,3+0,51 | 19,6 £0,31 - - 122,7
Acarbose® | 75,0+0,32 | 69,5+0,19 | 54,6 +0,44 | 32,1 +0,65 { 11,8 +0,24 53,0
aChat chimg duong

Phu lyc 29: Dit liéu ciia cdc hop chét tir thit qua Binh bat nudc vé hoat tinh tic ché

enzyme o-glucosidase

Hop chat 1

2

3

4

5

6

Acarbose?

ICso (M)

NA®

NA®

NA®

NA®

NA®

NA®

82,0




VIEN HAN LAM CONG HOA XA HQI CHU NGHIA VIET NAM

KHOA HQC VA CONG NGHE VN Pic 1ap - Ty do - Hanh phic
HQC VIEN KHOA HQC VA CONG NGHE e B =L

Ha Ngi, ngay 08 thdang 4 nim 2025
S6: 203/QD-HVKHCN '

; QUYET PINH
Ve vige thanh I3p Hi dong dénh gia ludn vin thac si

GIAM POC
HOC VIEN KHOA HQC VA CONG NGHE

Cdn cir Quyét dinh sé 364/0D-VHL ngay 01/3/2025 ciia Chi tich Vién Han lam
Khoa hoc va Céng nghé Vigt Nam vé viéc ban hanh Quy ché T6 chite va hoat dong ciia
Hoc vién Khoa hoc va Cong nghé;

Can cir Thong tw $6 23/2021/TT-BGDPT ngay 30/8/2021 cua By Gido duc va
Dao tao ve viéc ban hanh Quy ché dao tao trinh dé thac si:

Can cir Quyét dinh s6 1966/0D-HVKHCN ngay 28/12/2021 ciia Gidm ddc Hoc
vién Khoa hoc va Céng nghé vé viéc ban hanh Quy ché dao tao trinh d¢ thac si:

Can cir Quyét dinh s6 503/0D-HVKHCN ngay 15/5/2023 cia Gidm déc Hoc vign
Khoa hoc va Cong nghé vé viée cong nhan hoc vién cao hoc dot 1 ndm 2023;

Can cie Quyét dinh 56 1023/0D-HVKHCN ngay 04/9/2024 ciia Gidm déc Hoc vién
Khoa hoc va Cong nghé vé viéc cong nhdn dé tai va nguoi hudng dan lugn vin thac st;

Xét dé nghi cua Truong khoa Hoa hoc, Truong phong Pao tao.

QUYET PINH:

Piéu 1. Thanh lap Hoi ddng dénh gia luin vin thac si cho hoc vién Pao Ngoc
Van Trang v6i dé tai: “Khao sat thanh phin héa hoc va hoat tinh trc ché enzyme a-
glucodidase trén mgt s6 hop chit phin lip ciia thit qua binh bat nwéc Annona
glabra L.”

Nganh: Héa hfru co Mi s6: 844 01 14

Danh séch thanh vién Hoi dng danh gi luén vin kém theo Quyét dinh nay.

Piéu 2. Hoi ddng c6 trach nhiém danh gié luén van t hac sT theo dng quy ché
hién hanh cta B Gido duc va Pao tao, Hoc vién Khoa hoc va Cong nghé.

Quyét dinh ny c6 hiéu lyc trong thdi han i da 60 ngay 1am viéc k& tir ngay ky
va phai dam bao thdi han dao tao theo quy dinh ciia Hoc vign. Hoi déng tr giai thé sau
khi hoan thanh nhiém vu.

Piéu 3. Trudng phong Td chirc — Hanh chinh, Trudng phong Pao tao, Trudng
phong K& toén, Truéng khoa Héa hoc, céc thanh vién ¢6 tén trong danh sich Hoi ddng
va hoc vién cao hoc c6 tén tai Diéu 1 chiu trdch nhiém thi hanh Quyét dinh nay./. 3

Noi nhin:

- Nhu Diéu 3;

- Luu hd so hoc vién;

- Luu: VT, BT, TN.14.




HOC VIEN
KHOA HOC VA
CRE NEHS
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(0 Quyét dinh 56 203/0D-HVKHCN ngay 08/4/2025
glla Gidm doc Hoc vién Khoa hoc va Cong nghé)

cﬁa hoc vién: Pao Ngoc Véan Trang
“Khao st thanh phin héa hoc va hoat tinh trc ché enzyme o-

glucodidase trén mot s6 hop chit phan lip ciia thjt qua binh bat nuwéc Annona

glabra L.”.
Nganh: Héa hiru co
Mai s6: 8 44 01 14

Ngudi huéng dén 1: TS. Nguyén Vin Kiéu - Trudng Pai hoc Duy tan
Ngudi huéng din 2: PGS.TS. Mai Dinh Trj - Vién Cong nghé tién tién, Vi¢n Han

lam KHCNVN
Trach
Hg va tén, hoc ham, Chuyén C i nhi¢m
hoc vi nganh 2,quan SOng SRt trong H{i
dong
e Vién Cong nghé tién tién, )
PGS.TS. Lé Tién Diing Hoéa hiru co Vién Han 1am KHCNVN Chu tich
PGS.TS. Nguyén Thanh Vién Cong nghé tién tién, ARV
Danh Haahiuce Vién Han 1am KHCNVN e
A £ Trudng Pai hoc KHTN, AR
PGS.TS. T6n That Quang | Héa hitu co Dai hoc Quéc gia TP. HCM Phan bién 2
A Vién Cong nghé tién tién, ot
PGS.TS. Ping Chi Hién | Héa hitu co Vién Han 1am KHCNVN Uy vién
SR . : Hocvién Khoahoo va Congnghé, | Uy vién-
TS. Nguyén Thj Thu Thao | Héavoco Vién Han lim KHCNVN Thu ky

Hoi déng gom 05 thanh vién./.ﬁ,




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

TP.HCM, ngay 07 thdng 5 ndam 2025
BIEN BAN HQP HQI PONG PANH GIA LUAN VAN THAC Si

Thyc hién Quyét dinh sb: 203/QD-HVKHCN ngay 08/4/2025 cua Giam
déc Hoc vién Khoa hoc va Cong nghé vé viéc thanh lap Hoi dong danh gia lugn
vén thac si ciia hoc vién Pao Ngoc Vén Trang

Tén dé tai: Khio sit thanh phin héa hoc va hoat tinh irc ché enzyme a-
glucodidase trén mot sb hop chat phén ldp cia thjt qua binh béit nwéc Annona
glabra L.

Nganh: Héa hiru co
Mi sb: 8 44 01 14

Hom nay, ngay 07/5/2025 Hoi dong da hop tai phong hop tan trét Vién
Cong nghé tién tién vao lic 9h00, Hoi ddng gdm 05 thanh vién:

T Ho va tén Chirc danh
1. | PGS.TS. Lé Tién Diing Chu tich
2. | PGS.TS. Nguyén Thanh Danh Phan bién 1
3. | PGS.TS. Tén Thét Quang Phan bién 2
4. | PGS.TS. Ping Chi Hién Uy vién
e ; Uy vién-
5. | TS. Nguyén Thi Thu Thao Thu kY
Thanh vién ving mat:
NOI DUNG LAM VIEC

1. Pai dién co sd dao tao doc quyét dinh thanh 1ap Hoi déng déanh gié luén van
2. Chu tich Hoi ddng, diéu khién phién hop

3. Thu ky HB, doc li lich khoa hoc va bang diém ctia hoc vién

4. Hoc vién trinh bay lufn van truéc Hoi dong

5. Phan bién 1, doc ban nhén xét luén van, dit cau hoi.
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7. Céc thanh vién HD va nhimg nguoi tham dir néu ciu hoi
Cau hoi:

ugl SM&WQ&M ol et S
L S GV U sy R E iy ot e g R T A
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8. Hoi dong hop kin va cho didm
- Hoi ddng bau ban kiém phiéu gdm 3 thanh vién:
Trudng ban: Pé]g /g 0\'8 F—l\&m/q ﬂM
Uy vién: PGS TS <9 Q/V: 9
Uy vién: /g ; W ) % TR 0
- Két qua kidém phiéu nhw’'sau: \
S6 phiéu phatra: S
S6 phiéu thuvé:  §
Téng s diém: 4 3 20
Diém trung binh: 2\7 6 Q'
Diém thudng cong trmh cong bb: O/ W

Téng diém dénh gia luan vin va thudng cong trinh cong bé: ﬂ{ 4 [}_

- Ket luén cua Hoi dong Luanvan...... @J ................ (dat/khong dat yéu
céu)

- Tinh khong triung lép noi dung va tén de ta1 vai céc ong b6:

\Ja) N e A P A O TR O] S OO s TR

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

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

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

Budi hop di két thiic vao 11 gi& 00 phut ngay 07/5/2025
TP. HCM, ngay 07 thang 5 nam 2024

THU KY HOI DPONG CHU TICH HQI PONG
~ . — 9
W ﬂw % [ L\_M L& e, -
XAC “Q i qﬁ' m%é 0

0 GIAM POC

HOC VIEN
KHOA HOC VA




CONG HOA XA HOI CHU NGHIA VIET NAM
Déc 1ap — Ty do — Hanh phic

BAN NHAN XET PHAN BIEN LUAN VAN THAC SI

Ho va tén ngudi phan bién: PG'STS(\{M&%G\[&M\DQM/ ...............
Hoc ham, hoc vi: P‘?\DG}G&?M’%}L@]%; .....................................................
Chuyén nganh: ..... H‘D a'{t\lﬂk L[ TSRS s e
Co quan cong tac: an QQY!% 'Qu, twll UJJA ..VJ.LY\ #—wa {o.m, KH (:NVN
Ho va tén hoc vién: ...-Dds...[N. %OL VM @mng ....................................................
Ten aé i: . Klhis. Aot th b, ha.n.../.{'wa dac. o, Aoat. Finda.ude. L
gﬁw %G%%ox&ﬂ(&cmma 3&{&/&0 {%p Lhas{kan Adp. e ik qud bi

Ty )0 e T e e L () YL L ) e ences
MBS0 O (AR L Bl a7 e o N s e

NOI DUNG NHAN XET

1. Tinh c4p thiét, tinh thai sy, y nghia khoa hoc va thyc tién cla dé tai luan van: A
tfwihc@jkﬂrx bt adil.. Moty 3005 haneng. i .01
Co...qaa ’f}w«. Jd A6 ﬂ%*w iy ‘}M\Jfﬂ/m - gdas. %blﬂf

bdﬁdﬂz L. tla bl v’ﬂ& sttt Fuvu ok obabu. héed..
Bat.. ek guet. Ln({ba}co T W*M@/M*Mnf Do,

Abdm. M. oAl 1‘%4{4} WAl LLAJ( g L. “’Z qﬂ»f, L via, ffcu.&"l'aug

2. Su khong tring l3p ciia @ tai nghién ciru so véi céc cdng trinh khoa hoc, luén vén da
cbng bb & trong va ngoai nudc; tinh trung thyc, rd réng va dy du trong trich dan tai liéu
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3. Sy pht hop gifra tén d8 tai v6i ndi dung nghién ciru ciing nhu véi chuyén nganh va
i sb dao tao:
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4. Dj tin cdly va tinh hién dai ctia phuong phap nghién ciru da sir dung dé hoan thanh
luén vian:
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5. Két qué nghién ciru cla luan vén:
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7. Nhimg han ché, thiéu s6t cia ludn vi’m vé ngl dung va hinh thirc:
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8. Néu téc gia chua viét bai bao khoa hoc thi ndi dung ciia luin van c6 thé duge vnet
thanh cac bai bao dé giri dang trén trén tap chi khoa hoc, sach chuyén nganh hodc tuyén
tép cong trinh hdi nghi khoa hoc cip québc gia, quoc té hay khoéng?
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9 . Két luén chung (khing dinh mirc d¢ dép img céc yéu ciu ddi v6i mot ludn vin Thac
s1; ludn van c6 thé dua ra bao vé d€ nhén hoc vi Thac si duge hay khong?):
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CONG HOA XA HQI CHU NGHIA VIET NAM
Pjc ldp — Ty do — Hanh phic
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BAN NHAN XET PHAN BIEN LUAN VAN THAC SY

Ho va tén ngudi phan bién: T6n Thét Quang

Hoc ham — Hoc vi: Phé Gido su — Tién s§

Chuyén nganh: Héa Hitu co

Co quan cdng téc: Khoa H6a — PH KHTN - PHQG-HCM

Ho va tén hoc vién: Pao Ngoc Van Trang

Tén dé tai:

“Khao st thanh phéin héa hoc va hoat tinh trc ché enzyme a-glucosidase

trén mot s6 hop chit phin lap ciia thit qua Binh bat nwéc Annona glabra L.

Chuyén nganh: Héa Hiru co

Ma s6: 8 44 01 14

N¢i dung nhén xét:

1. Tinh cén thiét, thoi s, ¥ nghia khoa hoc va thyec tién ciia dé tai luin vin.
X4 hdi ngdy nay v6i nhiéu bién dong vé mbi trudng séng nhu 6 nhiém méi trudng
(ngu&n nudce, khong khi), thyc phém, cac mat hang tiéu dung,... c6 chira nhiéu c4c loai
héa chét ddc hai, 1a nguyén nhan gy nén rit nhiéu chimg bénh nguy hiém nhu ung thu,
tim mach, viém gan, tiéu duong, huyét ap, Alzheimer, Parkinson,...

Viét Nam véi hé thuc vét rit phong pht, da dang, 1a ngudn cung cép céc cdy thube tir
ngan xua va cho dén ngay nay cy thuSc vin dang va s& con déng mét vai trd quan trong
trong ddi séng con ngudi. Viéc nghién ciu thanh phin héa hoc, hoat tinh sinh hoc nhim
chimg minh, phat hién thém nhiing hoat tinh méi, 1am co s& khoa hoc cho viéc img dung,
bao tdn va khai théc dang rit dugc quan tim nhung vén con nhiéu nhimg khé khin, han

ché nhét dinh.

Binh bét nudc (4dnnona glabra L.), ho Na (Annonaceae) la mot cdy thuée dén gian, dugc
diing dé chita nhiéu loai bénh nhu: viém ngira, nhiém tring, céc bénh vé phdi, nhun
trang, loi tiéu, thanh nhigt, giai ddc, an than, én djnh glucose m4u, ...

Miic di ¢6 nhidu céng trinh nghién ctru vé thanh phén héa hoc va duge tinh nhung véi
tidm niing tmg dung, vAn rit cAn thiét c6 thém nhimg nghién ctru chuyén siu v& thit qua,
12 nguyén liéu c6 kha ning img dung cao nhét cta céy Binh bat nuée.

Qua céc thong tin tim hiéu, c6 thé khing dinh dé tai lufn van “Khio sit thanh
phin héa hoc va hoat tinh trc ché enzyme a-glucosidase trén mot s6 hop chit phin
13p ciia thit qua Binh bit nwéec Annona glabra L.”

da thé hién dAy dd tinh cAn thiét, thdi sy, ¥ nghta khoa hoc va thy tién.




2. Sw khong trung lip ciia dé tai nghién ctru so véi cdc cong trinh, luin vin
da cong bé & trong va ngoai nuwdéc; tinh trung thyce, ré rang va dz‘ny di trong trich
din tai li¢u tham khdo.

- Nghién ciru cia téc gia khdng tring ldp véi céc cong trinh, ludn vin da cong bb
trong va ngoai nudc.,
- Céc tai li¢u tham khao trong luén vin dugc trich dn diy du, rd rang va trung thyc.

3. Sy phi hop giira tén a@ tai v6i ndi dung, giira ndi dung véi chuyén nganh
va mi s6 chuyén nganh.
- D@ tai luan van phu hop véi ndi dung, chuyén nganh, ma sé cua chuyén nganh
Hod Hiru co.

4. D) tin cdly va tinh hién dai ciia phwong phép di sir dung dé hoan thanh
luén vin.
Cac phuong phép thudng qui trong lanh vyuc héa hoc cic hop chét tu nhién (tir thu hai,
dinh danh, ly trich, phén l4p,...) cing véi c4c phuong phap héa ly hién dai trong viéc x4c
dinh céu tric (NMR 1D-2D, HR-ESI-MS,...) da dugc ing dung. Bén canh d6, hoat tinh
tic ché enzyme a-glucosidase dugc 4p dung trén mé hinh chuén, phuong phap cép nhit.
Do d6 céc két qua dat dugc cia luén 4n ¢ d9 tin cdy cao..
5. Két qua nghién ctru ciia luén vin.
Tir cao n-hexane da phan 1p va x4c dinh cAu triic 06 hop chét, déu Ia cac din xuét
diterpenoid:
- Annoglabra B (1)
- 160-H-ent-Kaurane-17-oic acid (2)
- 16a-H-ent-Kaurane-17,19-dioic acid (3)
- ent-Kaurane-16-en-19-ol (4)
- 16a-H-ent-Kaurane-17,18-dioic acid (5)
- 16B,17-Dihydroxykaurane-18-oic acid (6)

Tién hanh thir nghiém hoat tinh tic ché enzyme a-glucosidase trén 04 cao chiét va
06 hop chit phan 14p. Két qua cho thiy cao BBH va BBEa c6 hoat tinh manh hon
chét chimg duong acarbose; trong khi d6 06 hdp chét thé hién hoat tinh yéu,
khong dang ké.




6. Déng gbép méi ciia ludn vin.

- V& lanh virc héa hoc céc hop chét ty nhién: Da phén 14p va xé4c dinh chu tric le
hop chét méi 14n dau tién trén thé gii annoglabra B (1); 01 hop chat mdi lan ddu
tién trong loai 16a-H-ent-kaurane-17-oic acid (2). 2

- Két qua thir nghiém hoat tinh ¢ ché enzyme a-glucosidase trén 04 cao chiet va 06

hop chat phan lap. Qua d6 budc dau ching minh tiém ndng trj bénh Déi thdo
dudng cia thit qua tri Binh bt nude va cho thdy nhém 06 hop chét ent-kaurane
diterpenoid khong phai 1a nhém thé hién/gdy ra hoat tinh.

7. Nhirng han ché, thiéu x6t ciia ludn vin vé ndi dung va hinh thirc.

Con cé mpt sb i cén lam ré, chinh siva lai nhur sau:

>

>
>
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Tén d& tai: “Khio sit thanh phin héa hoc va hoat tinh irc ché enzyme
a-glucosidase ciia thijt qua Binh bt nwéc Annona glabraL.”

Xem lai “Danh muc céc ky hiéu, chix viét tit” => lugt bd bét, b sung.
Hinh v& mét sb cAu tric (trang 14-18).

Xem va trinh bay lai y nghia céu van: “Thit qua Binh bat nude thu héi ...”
(trang 22, 23, ...).

Hinh 2.1 (trang 25) cho sang riéng mét trang.

Két qua HR-MS (trang 29): cin bd sung sai s0, gi4 tri thuc nghi¢ém, ly
thuyét.

Xem lai 1ap thé ciia chét méi (1): phé NOESY.

Théng nhét tén chit méi (1) cho phli hop véi bai béo.

S#p xép lai cc phd trong phan Phy lyc.

Mot s6 15i trinh bay.

8. Néu tic gia chua viét bai b4o khoa hoc thi ndi dung ciia lun vin c6 thé
duge viét thanh céc bai bio dé giri ding trén tap chi khoa hoc, sich chuyén nganh
hodc tuyén tap cong trinh hdi nghj khoa hoc cap quoc gia, quéc té khong ?

- Mot phén ndi dung ctia Iuén véan (hop chit méi, 1) c6 trong bai bdo di dugc ding
trén tap chi khoa hoc chuyén nganh uy tin Natural Product Research [SCIE, Q2,

IF = 2.29 (2023/2024)] .
Thi-Kim-Yen Duong, Van-Kieu Nguyen, Ngoc-Van-Trang Dao, Xuan-Hang Bui, Vo
Thi Minh Thao, Minh-Khanh Nguyen, Phan-Si-Nguyen Dong, Hoang-Vinh-Truong
Phan, Thanh-Nha Tran, Hoang-Ngoc-Thanh Ngo, Dinh-Tri Mai & Le-Thuy-Thuy-Trang
Hoang. Annoglabrin A-C, three new ent-kaurane diterpenoids from the Annona glabra
fruit pulp. Natural Product Research, https://doi.org/10.1080/14786419.2024.2414397,

(2024)




9. Két luin chung (khing dinh mirc d9 dap g cc yéu chu dbi véi mdt ludn
viin Thac s§; lun viin ¢6 thé dwa ra bio vé dé nhén hoc vj Thac sy dwgc hay khong
&)
- Lufn van dép img diy du yéu chu v& n6i dung va hinh thic ddi véi mot lugn vin
Thac sy

- Luin viin c6 thé dua ra bao vé dé nhin hoc vi Thac s3.

‘TP. HCM, ngdy 04 théng 05 n&m 2025
‘Nguoi phén bién
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. BAN GIAI TRINH CHINH SUA LUAN VAN
THEO KET LUAN CUA HQI PONG DANH GIA LUAN VAN THAC Si

Ho tén hoc vién: Pao Ngoc Vén Trang

Lop: Hoa hiru co 2023

Tén d¢ tai luan van: Khao sat thanh phan héa hoc va hoat tinh tic ché enzyme

a—glucosidase trén mét s6 hop chat phén lap cua thit qua Binh bat nudc Annona
glabra L.

Chuyén nganh: Héa hiru co
Ma sb: 8440114

Ngudi huéng dan khoa hoc:

1/ TS. Nguyén Vin Kiéu

2/ PGS. TS. Mai Dinh Trj
Ngay bao v¢ luan van: ngay 07 thang 05 nim 2025

stra luan van nhu sau:

Can c1r bién Ban hop Hoi df)ng danh gié luan van thac si, hoc vién da chi

dé tai” nén dugc néu rd hon
trong phan ly do chon dé tai.

STT | Noi dung dé nghi bo sung, Noi dung di b sung, chinh sira
chinh sira

1 | Léi danh may, 16i chinh ta, 16i | D4 chinh sira theo gbp y cua hdi
cAu tric cAu, format hinh anh dong.

£ Céc gia tri J trong bang biéu D3 chinh sira theo gop y cua hoi
nén dugc ghi theo thir tir tir ddng.

cao dén thap.
3 Trinh bay lai “Ly do thuc hién | Da chinh stra lai phan 1y do chon dé

tai (trang 1).

4 Trinh bay lai “M& dau” viét | Da chinh sira lai phan m¢ dau (trang
ngan gon xic tich hon. 1-5).
5 Chu tric cac hop cht tronh Pa chinh stra theo gop y cua hdi
hinh trang 13-17 nén dugc ddng. (trang 13-17).
chia thanh nhiéu hinh khac
nhau.
6 | Bo sung trang thai thu héi cia | Da bo sung ve trang thai thu héi cia
qua Binh bét & trang 22 d6i tugng nghién ciru (trang 22).
7 Chinh stra thong nhat mot 50 P4 chinh sira theo gop y ciia hoi







